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Note:
These handbooks maybe downloaded from www.eurotherm.co.uk.

Whenever the symbol © appears inthis handbookitindicates a helpful hint
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Issue Status of this Handbook

Issue 3.0 of this manual applies to software version 1.2.
Issue 4 of this manual applies to software version 2
The following enhancements now include:-
e Second control loop
¢ Dual programmer with the facility to synch
e ronisethetwo programmers atthe start or at every segment
¢ Programmerenhancements including PVevents, guaranteed soak, timed event, wait segments, Go Back
segments, PID setselector, analogue outputvalues, 500 segments
e SCADA setup for programmer
e Quick Start changes and Quick Start code
e Configurable Modbus SCADAtable
e EIl Bisynch compatibilitywith 818, and 900 series controllers
e Defaultcustom page templates
e Two pointcalibration on fixed and analogue inputmodules
e Multi inputfunction block
e Summaryscreens forloopl/loop2/both loops/programmer. Parameter promotion to summaryscreen.
Issue 5 applies to software versions 2.30+and includes:-

Dual Analogue Output module, Profibus D type connector option, ‘ImmSP?’ parameter added to the Options list,
User Text and Loop Naming.

Issue 6 also applies to software versions 2.30+and includes:-

Changes to Technical Specification Electromagnetic com patibility section when Devicenetmodule fitted
Addition of calibration check to Chapter 26

Improved descriptions of Strain Gauge Calibration Chapter 24

Improved descriptions of autotuning and parametersin PID Chapter 21

Issue 7 applies to firmware versions 2.60+and includes:-

Addition of Chapter 28 OEM Security.

Correctionto Cal State parameter, section 10.3.9.— ‘Repeatfor minimum’ should read ‘Repeatfor maximum’.

Issue 8 applies to firmware version 2.70+ and includes new function block - User Switches, High Resloution
Retransmission module and additional parameters (Cycle time, Wdog Flag, Wdog Action, Wdog Timeout, Wdog
Recy, Servo to PV, Manual Startup).

Issue 9 applies to firmware version 2.80+ with the following changes. Add more Zirconia block parameters.
Clarifywording of Power Feedback in Diagnostics section 6.7. CorrectFahrenheitranges section7.2.1. Add
Calibration procedure for DC outputs.

Issue 10 applies to firmware version 2.90+includes new sections Modbus Master Communications, section 14.9;
Packbit and Unpackbitsection 14.10; Master Communications Configuration Example iniTools, section 27.19;
Cycle Time and Minimum On Time parameters section 8.2.2; changes to Broadcast Communications, section 14.8;
additional description of ImmSP?’, section 6.4; additional description of Nudge Raise/lower, section 21.8.9.

Issue 11 makes the following changes:

Section 1.3. Dual 4-20mA/TxPSU added to order code. Dual triac codes changed, _VT to _VH and _VR to _VC.
Section 14.3.2.1. Changes to final paragraph.

Section 16.1.1. Corrections to connections for humiditycontrol

Section 16.5. Power supplyremoved from connection diagram and a note added.

Technical Specification. Correctcalibration resistor value in Transducer Power Supplymodule to 30.1KQ.
Section 18.4.2. improved description of Fallback.

Issue 12 makes the following changes:

Section 27.20. The note states mastercomms blockis disabled whenin configuration mode.

Issue 13 applies to firmware version 3.30. Parameter ‘Tune RG2’ is added to the Tune list; program cycles
increased to 9999; counter direction alterable in L3. Issue 13 alsoincludes a further description of Profibus in
section 14.

Issue 14 adds furthe description of Profibus and changes to Modbus address listto include tag addresses, and
adds the following warning on battery life.

Issue 15 corrects the outputrate limitfrom seconds to minutes and clarifies upscale and downscale fallback
Issue 16 changes NEMA4 to NEMA12

Issue 17 adds anote to section 19.1.1 and a description ofthe Access drop down in section 27.7

Issue 18 includes further descriptions inthe iTools section 27.

Issue 19 makes improvements to the description ofloop break section21.5.10.
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/A WARNING:

Back up Battery

This instrumentis fitted with a battery designed to retain configuration and other settings in the event of
a failure of the instrument power supply.

This battery has an expected life of 10 years minimum at a nominal ambient working temperature (e.g.
25°C).

The battery life may be reduced if it is consistently operated in an elevated ambient temperature
environment.

Maintenance Schedule

A battery failure is only evident following a failure of the instrument power supply.

The battery should be replaced at regular intervals. Between 6 and 10 years is recommended
depending on usage and operating temperature. The batteryis not user serviceable, contact your local
service centre to make suitable arrangements.

On older instruments contact your supplier to have the battery replaced prior to failure. The age of the
instrument is shown on the side label. This contains a serial number, where the last four characters
either show the week number and year of manufacture WW YY, or a date in the format UK YYWW.

It is important to maintain a record of instrument configurations or use Eurotherm iTools to make
clone copies of fully working instruments. This is described in section 27.12. Store this securely
as a back up to be used to restore the configuration.
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1. Chapter 1 Installation and Operation

1.1 What Instrument Do | Have?
Thank you for choosing this Controller.
The 3508 controlleris supplied in the standard 1/8 DIN size (48 x 96mm frontpanel). The 3504
controlleris supplied inthe standard ¥4 DIN size (96 x 96mm frontpanel). They are intended for indoor
useonlyand for permanentinstallation in an electrical panel which enclosesthe rear housing, terminals
andwiring on the back. They are designed to controlindustrial and laboratoryprocesses via input
sensors which measure the process variables and outputactuators which adjustthe process conditions.
1.1.1 Contents of Package
When unpacking your controller please check that the following items have beenincluded.
1.1.1.1 3508 or 3504 Controller Mounted in its Sleeve
The 3504 contains up to six plug-in hardware modules;the 3508 has up to three. Additionally digital
communications modules can be fitted in two positions.
The modules provide aninterface to a wide range of plant devices and those fitted are identified by an
ordering code printed on a labelfixed to the side of the instrument. Checkthis againstthe description of
the code given in section 1.2 to ensure thatyou have the correct modules for your application. This
code also defines the basic functionality of the instrumentwhich maybe:-
Label e Controlleronly
showing:- e Programmerand controller
Inst t .
gfd:aurmen e Control type — Standard PID, valve positioner
Code ¢ Digital communications type
e Options
1.1.1.2 Panel Retaining Clips
Two clips are required to secure the instrumentsleeve inthe panel. These are supplied fitted to the
sleeve.
1.1.1.3 Accessories Pack
For each inputa 2.49Q resistoris supplied formAmeasurement. This will need to be fitted across the
respective inputterminals
1.1.1.4 User Guide
Issue 6 of the guide applies to instrumentsoftware versions, V2.3+, and explains:-
e Howto install the controller
e Physical wiring to the plantdevices
e  Firstswitch on - ‘out of the box.
e Principle of operation using the front panel buttons
e Introduction to configuration through iTools PC software
e Ethernetadaptor if Ethernet communications has been ordered
1.1.2 Orderable Accessories
The following accessories maybe ordered:-
User Manual This may also be dow nloaded fromwww.eurotherm.co.uk HA027988
2.49Q) Precision resistor SUB35/ACCESS/249R.1
Configuration IR Clip [Tools/None/30000IR
Configuration Clip [Tools/None/30000CK
10In,100ut 10 Expander 2000I0/VL/10LR/XXXX
20In,200ut IO Expander 2000I0/VL/10LR/10LR
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1.2 3504 and 3508 Ordering Code

The controllermay have been ordered in accordance with the hardware code listed below. Alternatively,
itmay have been ordered by quoting the ‘Quick Code’listed in section 1.3. If ordered to the quick code
the controller will be configured in the factory. If itis not ordered using the quick code then it will be
necessaryto configure the controllerwhenitis first switched on. This is described in Chapter 2.

Hardware Coding

Model Function Supply Voltage Number of Loops Application Programs Recipes Toolkits Fascia
Number

Model Number Supply Voltage Programs Toolkit Wires

3504 3504 Standard VH 100-230Vac X No programs XXX | Std 30 wires
3508 3508 Standard VL 20-29Vac/dc 1 1 prog 20 segments 60 60 wires

10 10 prog 500 120 120 wires
CcC Standard 1 One loop 25 gggpr;g%goo
F Profibus 2 Tw o loops

segments e Buroth
rotherm green
) - Application - g
(1) Provides Valve Position S Silver

optionin Heat/Cool XX Standard !
applications. Single channel 75 [ Zircona X No recipe
VP included as standard. — 1 1 recipe
VP Dual Valve Position
1) 4 4 recipes
8 8 recipes

Example (order code)
3504/CCNH/2IXXI50/XISIR2/DAIAMIXXIXXIXXIA2/XXIXXIENG/ENG/XX XXX/ XXX XX

This code describes atwo loop 3504 with 50 programs. Additional modules for dual relay, analogue control, analogue input and
EIA232 comnunications. English language and manuals with silver fascia.

1.2.1 Input and Output Modules

[lle} 10 10 10 10 1/0 H J Config Product Manuals Warranty Calibration

Slot 1 Slot 2 Slot 3 Slot 4 Slot 5 Slot 6 Comms Comms Tools Language Language Certificate
© © © Slot Slot

I0Slots 1, 2, 3, 4(2), 5(2), 6 (2 H Comms Slot J Comms Slot Manuals Language

XX None fitted XX Not Fitted Not Fitted ENG English
R4 Change over relay A2 232 Modbus A2 232 Modbus FRA French
R2 2 pin relay Y2 2-wire 485 Modbus Y2 2-wire 485 Modbus GER German
RR Dual relay F2 4-wire 485 Modbus F2 4-wire 485 Modbus SPA Spanish
T2 Triac AE 232 El-Bisynch AE 232 El-Bisynch ITA Italian
T Dual triac YE 2-wire 485 El- YE 2-wire 485 El- XXX None
DO Dual DC output 4-20mA FE 4-wire 485 El- FE 4-wire 485 EI- I
OP/24Vdc. Slots 1, 2 and 4 Bisy nch Bisy nch XXX | Standard
only M1 232 Modbus Master M1 232 Modbus Master WL005 | Extended 5
AM Analogue input (not slot 2 or M2 2-wire 485 Modbus M2 2-wire 485 Modbus year
D6 DC retransmission M3 4-wire 485 Modbus M3 4-wire 485 Modbus XOOKX None
TL Triple logic input master master CERTL | Certof
TK Triple contact input ET Ethernet modbus 10 EX 10 Expander module conformity
- - base T TCP IP (incl
TP Triple logic output RJ45 assy) : CERT2 Factory
VU Potentiometer input PB Profibus (3) zzlrltki)frii[gig
MS 24Vdc transmitter PSU =) Brofibus with D ty pe XX None
G3 Transducer PSU 5 or 10Vdc connector (3) IT Standard iTools (CD
HR High resolution DC retrans & DN Devicenet only) F1234 Special No.
24vdc XOXX | None
Siots 1, 2 and 4 only :
LO Isolated single logic output ENG | English Non Standard Option
FRA French EU1234 | Special No.
GER German EC1234 | Customcurve
(2). /O slots 4,5 and 6 are only available on the 3504 = Spanish EE1234 | Custom config.
(3). Onlyavailable with the Profibus Controller. A ltalian ES1234 | Custom
No other comms module may be fitted. sof tware
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1.3

Config

Configuration Code (Quick Start Code)

Loop 1

Loop 1
Units

Loop 1
Function

Loop 1
PV

Loop 1
Range Lo

Loop 1
Range Hi

op 1 Functio

Loop 1 PV

Loop 1 Range Low

STD Standard PX Single Chan. PID X Unconfigured XXX Enter value
config (1) FX Single Chan. VP with Feedback J J Thermocouple with decimal
CFG Facft_ory g VX Single Chan. VP without K K Thermocouple pomt
comgere F.eedback T T Thermocouple
Loop 1 units NX Single Chan. On/Off L L Thermocouple
(3 Centigrade il Dual Chan. PID N N Thermocouple XXX Enter value
PN Dual Chan. PID/OnOff ; )
E Fahrenheit - R R Thermocouple with decimal
% Spw— FF Dual Chan. VP Wfth Feedback S S Thermocouple point
H %RH w E::Lgaiin‘ VP without B B Thermocouple
> PSI PF Dual Chan. PID/VP with ° Platinell I
B Bar Feedback © C Thermocouple
M mBar PV Dual Chan. PID/VP without Z Pt 100
X None feedback A 4-20mA Linear
Y 0-20mA Linear
w 0-5Vdc Linear
G 1-5Vdc Linear
If standard configis selected an instrument without v 0-10vdc Linear
configuration will be supplied. Q Custom Curve
Loop 2
Loop 2 Loop 2 Loop 2 Loop 2 Loop 2
Units Function PV Range Lo Range Hi
Loop 2 Units Loop 2 Function Loop 2 PV
C Centigrade (2) XX Single Loop Only X Unconfigured XXKXX Enter
F Fahrenheit (2) PX Single Chan. PID J J Thermocouple \c/iztl:Lijri\;vlith
% Percent FX Single Chan. VP with Feedback K K Thermocouple point
H %RH VX Single Chan. VP without T T Thermocouple
P PSI Feedback L L Thermocouple
B Bar NX Single Chan. On/Off N N Thermocouple
M mBar PP Dual Chan. PID R R Thermocouple PO 52}3; with
X None PN Dual Chan. PID/OnOff S S Thermocouple decimal
ER Dual Chan. VP with Feedback B B Thermocouple point
A% Dual Chan. VP without =) Platinell Il
Feedback - C C Thermocouple
PE Dual Chan. PID/VP with
Feedback z Pt 100
PV Dual Chan. PID/VP without A 4-20mA Linear
Y 0-20mA Linear
w 0-5Vdc Linear
G 1-5Vdc Linear
\% 0-10Vdc Linear
Q Custom Curve
(2). If C or F units are selected they must be the same for both loops.
If C or F are not selected for Loop 1 they cannot be selected for Loop 2
14 Part No HA027988 Issue 19 May 17
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Alarms and Input/Outputs

Alarm Alarm

1 2 3

Alarm

Logic

LA

Alarm
4

Logic
LB

Relay
AA

1/0 Slot

I/0 Slot  1/0 Slot
1 2 ]

110 Slot
43

110 Slot
50

1/0 Slot
6(3)

Unconfigured Unconfigured XX Unconfigured XX Unconfigured XX Unconfigured
1 _ Loop 1 1 _ Loop 1 1_ Loop 1 1_ Loop 1 1_ Loop 1
2__ Loop 2 2__ Loop 2 2_ Loop 2 2_ Loop 2 2_ Loop 2
_FH Full scale high _FH Full scale high _B Sensor Break _B Sensor Break _H Control Chl OP
_FL Full scale low _FL Full scale low M Manual Select M Manual Select _C Control Ch2 OP
_DH Deviation high _DH Deviation high _H Control Ch1 OP _H Chl OP _B Sensor Break
_DL Deviation low _DL Deviation low _© Control Ch2 OP _© Ch2 OP SB Sensor Break
_DB Dev iation _DB Dev iation _R | Remote SP _R | Remote SP (any loop)
band band S | Setpoint 2 Enable _S | Setpoint 2 Enable A_ [ Alarm
A_ | Alarm A_ | Alarm _A | Any Alarm
Alarm 2 _A | Acknowledge All _A | Acknowledge All Active
XXX Unconfigured XXX Unconfigured Alarms Alarms o Eftvi\(lélarm
T Coop 1 1 Loop 1 1 Alarm 1 OP 1 Alarm 1 OP = A 1 OP
2 Loop 2 2 _ Loop 2 2 Alarm 2 OP 2 Alarm 2 OP > Ao 5 OF
FH | Full scale high FH | Full scalehigh | | P= | Programmer P_ | Programmer P | Programmer
_FL Full scale low _FL Full scale low R | Run R Run I Prg Event 1
_DH Dev iation high _DH Dev iation high H | Hold H | Hold _2 Prg Event 2
DL Dev iation low DL Dev iation low _A | Reset _A | Reset =
DB Deviation DB Dev iation 1 Prg Chl Event1 1 Prg Event 1
band band 2 Prg Chl Event 2 2 Prg Event 2

(3). /O slots 4,5 and 6 are only available on the 3504.

Slot Functions 1 — 6 CH1 = Heat, CH2 = Cool

XXX Unconfigured HHX Ch1 OP forloops 1 & 2 Potentiometer Input * Triple Logic OP
1__ Loop 1 CCX Ch2 OP forloops 1 & 2 _RS Remote SP o Select function below
2__ Loop 2 SBR Sensor Break both _VF VP Feedback Chl for each channel
Changeover Relay loops VG | VP Feedback Ch2 X Unconfigured
_HX Control Ch1 OP Dual Triac Triple Logic Input F Loop 1 Chl OP
_CX | Control Ch2 OP SHCE| Chl OP & Ch2 ___ | select function below G Loop 1 Ch2 OP
BX Sensor Break _VH VP Chl for each channel K Loop 2 Chl OP
;-Pin Relay _Vvc VP Ch2 X Unconfigured L Loop 2 Control Ch2
HX Control Ch1l OP P12 Prg Chl Event1& 2 M Loop 1 Manual OoP
_CX Control Ch2 OP P34 Prg Chl Event 3& 3 N Loop 2 Manual A Alarm 1 OP
~BEX | Sensor Break P56 | Prg ChlEvent5&6 Q Loop 1 Remote SP B Alarm 2 OP
;ingle Logic P78 | PrgChlEvent7&38 vV Loop 2 Remote SP c Alarm 3 OP
HX | Control Ch1OP A12 | Alarm 1 & 20P S Loop 1 Setpoint 2 D Alarm 4 OP
_CX Control Ch2 OP A34 Alarm 3 & 4 OP T Loop 2 Setpoint 2 i Program Event 1
Single Triac HHX [ Ch1l OP forloops1 & 2 E Acknowledge All 2 Program Event 2
HX Control Ch1 OP CCX Ch2 OP forloops 1 & 2 Alarms 3 Program Event 3
_CX | Control Ch20P DC Control P Program Run 4 Program Event 4
Dual Relay _H_ Chl OP R Program Reset 5 Program Event5
“HC ChiOP & Ch2 C_ Ch2 OP H Program Hold 6 Program Event 6
vT VP Ch1l DC Retransmission * 7 Program Event 7
R VP Ch2 T PV Retransmission Dual 4-20mA/TxPSU 8 Program Event 8
;12 Prg Event1& 2 _S_ SP Retransmission _HC Chl OP (heat) & Ch2
P34 Prg Event3& 3 Analogue Input* T gﬁl(;osliheat) loop
P56 Prg Event5& 6 2PV | Loop 2 PV = 1. TxPSU
P78 | PrgEvent7&8 =SoWl| Remote SP HHX | Chi OP (heat) loops 1
Al2 | Alarm 1 & 20P &2
A34 Alarm 3 & 4 OP * Forrange, select from Table 1 TTX Both channels TxPSU
below
Table 1
A 4-20mA Linear
Y 0-20mA Linear
w 0-5Vdc Linear
G 1-5Vdc Linear
\% 0-10Vvdc Linear

Part No HA027988
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1.4 How to Install the Controller

This instrumentis intended for permanentinstallation, forindoor use only, and to be enclosedin an
electrical panel.

Select a location where minimum vibrations are presentand the ambienttemperature is within 0 and
50°C (32 and 122°F).

The instrumentcan be mounted on a panelupto 15mm thick.
To assure IP65 and NEMA 12 front protection, use a panel with smooth surface texture.

Please read the safety information, atthe end of this guide, before proceeding and refer to the EMC
Bookletpart number HA025464 for further information. This and other relevant manuals maybe
downloaded from www.eurotherm.co.uk.

1.4.1 Dimensions

48mm 96mm 150mm (5.91in)
(1.89in) (3.78in) Panel | |
I I | i retaining
- clips
EUROTHERM
96mm
3.78in) | 1 !
I I
I I
I |
| | Panel
| I retaining
— T ~ lLatchingears —— — — — T — clips

Figure 1-1: Controller Dimensions
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1.4.2 To Install the Controller

1.4.2.1 Panel Cut-out
1. Preparethe panel cut-
out to the size shownin
the diagram
2. Insertthe controller
through the cut-out.

92mm -0.0+0.8
3.62in -0.00, +0.03

45mm -0.0+0.6
1.77 in -0.00, +0.02

3. Springthe panel
retaining clips into place.
Secure the controllerin
position by holding it
level and pushing both
retaining clips forward.

4. Peeloff the protective
cover from the display

3504

3508

92 mm -
0.0+0.8

3.62in -
0.00, +0.03

1.4.2.2 Recommended Minimum Spacing

The recommended
minimum spacing between
controllers shown here
should notbe reducedto
allow sufficient natural air
flow

1.4.3 Unplugging the Controller

Figure 1-2: Panel Cut out Dimensions

10mm
(0.41in) _’|

- 1

38mm
(1.51in)

(Notto scale)

Figure 1-3: Minimum Spacing Between Controllers

The controller can be unplugged from its sleeve by easing the latching ears outwards and pulling it
forward out of the sleeve. When pluggingitback into its sleeve, ensure that the latching ears click back

into place to maintain the IP65 sealing.

Part No HA027988 Issue 19 May 17
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1.5 Electrical Connections

3508

0 4 Live or 24V @ Pow er
= g Neutral or 24V @ Supply
a
g o Ground
o i Logic /O A .
> . Digital
p= Logic VO B
3 ; Inputs/Outputs
O Logic VO Com

MODULE 2

} Fixed Relay
3 (formC)

a0l 0

TIC RTD mV mA
PV Input

MODULE 3
COMMS MODULE'1

Polarising Keys (1)
One per module

Figure 1-4: Rear Terminal View — 3508 Controller

Live or 24V ¥ Pow er

< — u @)
w w iy Neutral or 24V Supply
2 E Ak Ground
o) ©) @) .
s b = Logic VO A Digital

12} .
— i g Logic /O B Input/Outputs
0 ; & Logic VO Com
|
=) =] .

[a) : Fixed Rela
8 g L) A ﬁ X Y
= _ ul : (formC)
oy ) k

J— | O ]

o)
© $ =
L 2]
4 il

=
g : 00 D
2 s

TIC RTD mV mA
PV Input

Polarising Keys (1)

One per module
Figure 1-5: Rear Terminal View — 3504 Controller

(1) Polarising keys are intended to prevent modules which are notsupported in this controller from
being fitted into the controller. An example mightbe an unisolated module (coloured red) from a 2400
controller series. When pointing towards the top, as shown, the key prevents a controller, fitted with an
unsupported module, from being plugged into a sleeve which has been previouslywired for isolated
modules. If an unisolated module is to be fitted, it is the users responsibilityto ensure thatit is safe to
install the controllerinthe particular application. When this has been verified the polarising keymay be
adjusted with a screwdriver to point in the down direction.

(2) Highor low voltage versions are orderable. Ensure you have the correct version

1.5.1 WireSizes

The screwterminals acceptwire sizes from 0.5to0 1.5 mm (16 to 22AWG). Hinged covers prevent hands
or metal making accidental contactwith live wires. The rear terminal screws should be tightened to
0.4Nm (3.5lbin).
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1.6 Standard Connections
These are connections which are common to all instruments in the range.

1.6.1 PVInput (Measuring Input)

/\ CAUTION

1. Do notrun input wires together with power cables
2. When shielded cable is used, it should be grounded at one point only

3. Any external components (such as zener barriers, etc) connected between sensor and input
terminals maycause errors in measurementdue to excessive and/or un-balanced line resistance or
possible leakage currents

Notisolated from logic I/O Aand logic /O B

1.6.1.1 Thermocouple or Pyrometer Input

+ e Usethe correct type of thermocouple compensating cable, preferably
shielded, to extend wiring
} TIC

It is not recommended to connecttwo or more instruments to one
thermocouple

1.6.1.2 RTD Input

@ RTD e The resistance ofthe three wires mustbe the same
% e Thelineresistance maycause errors ifitis greaterthan 22Q

For 2-wire this is
a local link

NOTE

the RTD wiring is notthe same as 2400 series instruments. ltis the same as 26/2700 series

1.6.1.3 Linear Input V, mV and High Impedance V

e mVrange +40mVor +80mV
+80mvV .
0—2Vv e Highlevel range 0 — 10V
0—10V e HighImpedance midlevelrange 0 — 2V
e Alineresistance forvoltage inputs maycause measurementerrors

1.6.1.4 Linear Input mA

e Connectthe supplied load resistor equal to 2.49Q for mA input

0 — 20mA The resistor supplied is 1% accuracy 50ppm
4- 20mA Aresistor0.1% accuracy 15ppm resistor can be ordered as a separate
item

Part No HA027988 Issue 19 May 17 19



User Manual 3500 series Controllers

1.6.2 Digital /O

These terminals maybe configured as logicinputs, contact inputs orlogic outputs in any combination. It
is possible to have one input and one outputon either channel.

/\ WARNING

The Digital IO is notisolated from the PVinput.

1.6.2.1 Logic Inputs

nput 1 e \oltage level logicinputs, 12V, 5-40mA

Input 2 Active > 10.8V

Common Inactive < 7.3V

Cee

N

1.6.2.2 Contact Closure Inputs

Input 1
S~ nput 2 e Contactopen>1200Q

Common e Contactclosed<480Q

@EI®

1.6.3 Di

gital (Logic) Outputs

Output 1
Output2 e  The logic outputs are capable of driving SSR or thyristors up to 9mA, 18V
@ Common It is possible to parallel the two outputs to supply18mA, 18V.

/\ WARNING

The Digital IO terminals are notisolated from the PV.

The fixed digital logic outputs maybe used to powerremote 2 wire transmitters. The fixed digital I/O are,

however, notisolated from the PV inputcircuit, so this does notallow the use of 3 or 4 wire transmitters.
An isolated module mustbe used forthe 3 and 4 wire types.

1.6.4 Digital (Logic) Outputs used to power a remote 2 wire transmitter.

Output 1 :
Outgutz Q e The parallellogic outputs supply>20mA, 18V..
@ e Connectthe suppliedload resistor equal to 2.49Q for mA input
@ 2 Wire
@ Transmitter
4- 20mA
O e

/\ WARNING

The Digital IO terminals are notisolated from the PV.

1.6.5 Digital (Logic) Outputs used to power a remote 3 wire transmitter.

+ =

3 Wire '_@ A Isolated Transmitter Option

Transmitter ’_Dﬁ B module +24V >20mA
1 |

1.6.6 Digital (Logic) Outputs used to power a remote 4 wire transmitter.

: | A
4 Wire i Q@ Isolated Transmitter Option
Transmitter ,_E]@ B module +24V >20mA
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1.6.7 Relay Output

_l « Relayrating, min: 1V, 1ImAdc. Max: 264Vac 2A resistive

__\r e Relayshownin de-energised state

@ e Isolated output240Vac CATII

1.6.7.1 General Note About Inductive Loads

High voltage transients mayoccur when switching inductive loads such as some contactors or solenoid
valves.

For this type of load itis recommended thata ‘snubber’ is connected acrossthe contactof the relay
switching the load. The snubber typically consists ofa 15nF capacitor connected in series with a 100Q
resistor and will also prolong the life of the relay contacts.

/\ WARNING

When the relay contact is open and it is connected to a load, the snubber passes a current (typically
0.6mAat110Vac and 1.2mAat 240Vac. It is the responsibility of the installer to ensure that this current
does not hold on the power to an electrical load. If the load is of this type the snubber should not be
connected.

See also section 1.8.9.

1.6.8 Power Supply Connections

@—EI— 100 to 1. Before connecting the instrumentto the powerline, make sure that the line
@_ ig(zvac voltage corresponds to the description on the identification label
@_ 062Hz 5 For supplyconnections use 16 AWG or larger wires rated for at least75°C
— 3. Usecopperconductors only

4. For 24V the polarityis notimportant

5. Itisthe Users responsibilityto provide an external fuse or circuit breaker.
24V ac For 24 V ac/dc fuse type T rated 4A 250V
orde For 100/240Vac fuse type T rated 1A 250V
@_

Safety requirements for permanentlyconnected equipment state:
e aswitchor circuitbreaker shall be included in the building installation

e itshallbein close proximityto the equipmentand within easyreach of the
operator

e itshallbe marked as the disconnecting device for the equipment

NOTE

A single switch or circuit breaker can supply more than one instrument
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1.7 Plug in I/0 Module Connections

Plugin I/O modules can be fitted in three positions in the 3508 and six positions in 3504. The positions
are marked Module 1, 2, 3, 4, 5, 6. With the exception of the Analogue Input module, any other module
listed in this section, can be fitted in any of these positions. To find out which modules are fitted check
the ordering code printed on a label on the side of the instrument. If modules have been added,
removed or changed itis recommended thatthis is recorded on the instrumentcode label.

The function of the connections varies depending on the type of module fitted in each position and this is
shown below. All modules are isolated.

NOTE

The order code and terminal number is pre-fixed by the module number. For example, Module 1 is
connected to terminals 1A, 1B, 1C, 1D; module 2 to 2A, 2B, 2C, 2D, etc

1.7.1 Relay (2 pin) and Dual Relay Module

Contactor First rel
Relay Panel : rstreay Hardware Code: R2 andRR
lamp A —\ . Relays Rating: 2A, 264Vac maxor 1mA, 1V min
ete » B —J o Typical usage: Heating, cooling, alarm, program
"“““IW event, valve raise, valve lower
Contactor >y O c — « Isolated output240Vac CATII
Relay Panel 4[]':@ p —J
lamp
etc Second relay
(dual relay only)
1.7.2 Change Over Relay
Contactor,
Relay, . Hardware Code: R4
Panel lamp A . Relay Rating: 2A, 264Vac maxor 1mA, 1V min
t . . .
et B -l o Typical usage: Heating, cooling, alarm, program
j event, valve raise, valve lower.
Volage &) ¢ « Isolated output240Vac CATII
supply @ D

1.7.3 Triple Logic and Single Isolated Logic Output

o Hardware Code: TP and LO

+

+ [ OuputA A . Outputs Rating - Single: (12Vdc at 24mAmax.)
tS@F:iS%r Output B : B J-LI-I_ . Outputs Rating - Triple: (12ch at 9OmAmax.)
unit Output C ._ (o} e  Typical usage: Heating, cooling, program events.
-l— common T D e Nochannelisolation. 264Vacinsulation from other
.@ modules and system
o Single Logic Output connections are:-
D - Common
A — Logic Output
1.7.4 Triac and Dual Triac
. Hardware Code: T2 and TT
Firstiac ®  Combined OutputRating: 0.7A, 30to 264Vac
Raise =7 e  Typical usage: Heating, cooling, valve raise, valve
_@ A ?E lower.
Motorised | iﬁ';z?; _[% B « Isolated output240Vac CATII
valve c . Dual relay modules maybe used in place of dual
= ?ﬁ triac.
Lower @ D o The combined currentrating for the two triacs

Second triac must not exceed 0.7A
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1.7.5 DC Control

. Hardware Code: D4
'gg‘éﬁ:zr A e  Output Rating: (10Vdc, 20mAmax)
o Typical Usage: Heating, cooling e.g. to a 4-20mA

or
o-1ovde —LIX) B / process actuator

. Isolated output 240Vac CATII

1.7.6 DC Retransmission

. Hardware Code: D6

controllers . Output Rating: (10Vdc, 20mAmax)

0-20mA | /— o Typical Usage: Logging of PV, SP, outputpower,
B

or @@ etc., (0 to 10Vdc or 0 to 20mA)
0-10vdc - e Isolated output240Vac CATII

1.7.7 Dual DC Output
Slots 1, 2 and 4 only

To other

| ee—

+ ]
'_I@ A R «  Hardware Code: DO
Output 1 1 - —
- D@ B . J I o Output Rating: each channelcan be 4-20mAor
fY=—=  4-20mA 20V - 30V 24\Vdc power supply)
—E@ C } - «  Typical Usage: Control output 12 bit resolution
Output 2 —— —
—L e -

1.7.8 High Resolution DC Retransmission & Transmitter Power Supply
Slots 1, 2 and 4 only

= e Hardware Code: HR
‘_@ 4-20mA e  Output Rating: Channel1 (15 bit4-20mA). Channel
Outputl - D@ B 2 (24vdc)
Jr-—gy2 . Typical Usage: Retransmission Channel 1.
‘—1 C - Transmitter power supplyChannel 2
output2 . = ! 20v-30v

-

1.7.9 Triple Logic Input
. Hardware Code: TL

Input 1 ﬂ A . Input Ratings: Logicinputs <5V OFF >10.8V ON
nout 2 1 B Limits:-3V, +30V
npu ——| (i)
P L o Typical Usage: Events e.g. Program Run, Reset,
mput3 ——JX) © Hold
Common '=@ D e Isolated output240Vac CATII
1.7.10 Triple Contact Input
External
Switches
or Relays o 1 e  Hardware Code: TK
o o—r .@ A e InputRatings: Logicinputs >28KQOFF <100Q ON
—  Input2 _ .
— npu E@ B o Lyplzjcal Usage: Events e.g. Program Run, Reset,
— nput 3 T 0
* E]@ c o Isolated output240Vac CATII
D
Gomon =

Part No HA027988 Issue 19 May 17 23



User Manual 3500 series Controllers

1.7.11 24V Transmitter Supply
pe— ¢ Hardware Code: MS

, ‘_El @ A e OutputRating: 24Vdc 20mA
Transmitter - .
._@ B o  Typical Usage: To poweran external

— transmitter
e Isolated output240Vac CATII

1.7.12 Potentiometer input
. Hardware Code: VU

+0.5V E A «  Rating: 100Q to 15KQ
B e Typical Usage: Valve position feedback
= — Remote setpoint
_@ c e Isolated output240Vac CATII

1.7.13 Transducer Power Supply

Transducer with Internal Calibration Resistor

10Vdc
power { e Hardware Code: G3
Su|

oey . Rating: Configurable 5Vor 10Vdc. Minimum
Internal load resistance 30002
suiteh 1o o  Typical Usage: Strain Gauge transducer power
Rcal and measurement

e Isolated output240Vac CATII

@]

¢ @ Input if an analogue input module is used in the appropriate slot

e—x

———1

Transducer with External Calibration Resistor

Controller Transducer

10vdc power @' |
supply %9 i

Internal
switch to
connect Rcal

—L Black Red

. = mV Input
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1.7.14 Analogue Input (T/C, RTD, V, mA, mV)
Slots 1, 3,4 & 6 only

. Hardware Code: AM
o Typical Usage: Second PV input, Remote setpoint
o Isolated 240Vac CATII

. Voltage
Thermocouple 3-wire RTD -3t0 10V or —1.4 to 2V

Volt

[ [ =

For 2-wire C source -@

= this is a = -
. D

- local link \_| |@

—— ——

o O @ >
o O W >

Current mV
0to20mA or (4to 20mA) (x40mVor £80mV)
| se—— A . | se—— A
Current E@ B mVolt E@ B
source 2.490 I=roy T C
resistor c source D@
- supplied l_@ D - @ D

1.7.15 Analogue Input (Zirconia Probe)

o The temperature sensor ofthe zirconia probe can be connected to the Fixed PV input, terminals V+
and V-, or to an Analogue Input module,terminals C & D. The Volt Source connected to an
Analogue Input module, terminals A& D.

Fixed PV (or an Analogue Analogue Input Module
Input Module)

Zirconia
Volt
V+or C source

ekl

o O W >

V-orD h

!
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1.7.16 Zirconia Probe Construction

Outer Electrode Screen
\ Ceramic Insulator N
Hot End /‘—\ ————————— Inner Electrode /7\ + Zirc.mV
e} !
\ /’ < [ _ Thermocouple
/ - — — — — — — — — — — —_— —_———— \_a/
Zirconia Sensor /

Outer metallic shell of the probe

Figure 1-6: Schematic of Zirconia Probe

1.7.17 Zirconia Probe Screening Connections

The zirconia sensorwires should be screened and connected to the outer shell ofthe probeiifitis
situated in an area of high interference.

Screen
Outer Electrode |: C

| ee—
Screened Cable I@ A
g

D
Thermocouple - @

Figure 1-7: Zirconia Probe Wiring
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1.8 Digital Communications Connections
Digital Communications modules can be fitted in two positionsin both 3508 and 3504 controllers. The
connections being available on HAto HF and JA to JF depending on the positionin which the module is
fitted. The two positions could be used, forexample,to communicate with ‘iTools’ configuration package
on one position,andto a PC running a supervisorypackage on the second position.

Communications protocols maybe ModBus, EIBisynch, DeviceNet, Profibus or ModBus TCP.

NOTES

1. In order to reduce the effects of RF interference the transmission line should be grounded atboth
ends of the screened cable. However, if such a course is taken care mustbe taken to ensure that
differences in the earth potentials do not allow circulating currents to flow, as these can induce
common mode signalsinthe data lines. Where doubt exists itis recommended thatthe Screen
(shield) be grounded atonly one section ofthe network as shown in all of the following diagrams

2. EIA is sometimesreferredto as RS (eg EIA232). 3-Wire and 5-Wire is sometimes referred to as 2-
Wire and 4-Wire.

1.8.1 Modbus (H or J Module), EIBisynch, Broadcast and Modbus Master

A further description of ModBus and EIBisynch communications is given in 2000 series Communications
Handbook, Part No. HA026230, which can be downloaded from www.eurotherm.co.uk.

See also section 14.8.2 for further details when wiring Broadcastand Modbus Master.

HA or JA
EIA232 Connections Screen T HB orJB Digital
l communications

Com g———— module isolated

HCOrJcC

BlEREE

l HD or JD Common 240Vac CATI
X \ HE or JE Rx
¢ \ HF or JF Tx

ye——— I RX
L
= Local Ground

Daisy Chain to further

EIA485 3-Wire Connections controllers
22002 termination
resistor on last The KD485 communications
—_— - ;
controller in the line HA or JA converter is recommended

I HB or JB forinterfacing to EIA485.

Screen 2200 terminati ist L LK This unit is also used to
ermination resistor HCOrJc buffer an EIA485 network

Com l Com HD or JD Com |Wwhen itis required to
AW A \ communicate with more

Com RxA .
_I—I_|—|,=. TX @ HE or JE Rx than 32 instruments on the
Rx RxB }'\

same bus, and may also be

R y v I A | \ HF or JF Tx used to bridge 3-wire

£ TXB Twisted Digital EIA485 to 5-wire EIA422.
- pairs communications
EIA232/ EIA 485 2-wire module isolated
communications 240Vac CATII
conv erter
. . Daisy Chain to further
EIA485 5-Wire Connections 2200 termination controllers
resistor on last —_—
controller in the line The 261 or KD485
\»q HA or JA communications conv erter
Screen is recommended for:
TXA A N HB orJB Rx+ . s .
l } Interfacing 5-wire to 3-wire
Com r—n Com B A '\@ HCOr JCRx- |connections.
—'—'—|—'.=. X . Co \ \@ HD or JD Com | TO buffer an EIA422/485
(j‘ Rx RxA \ _network when more than 32
Rx X) HE or JE Tx+ |instruments on the same
L RxB] i ) HE or JE Tx-  |bus are required
= To bridge 3-wire EIA485 to
EIA 232 to EI/—_\ 220Q Twisted Digital 5-wire EIA422.
422/BIAABS 4-wire  termination  pairs communications
communications resistor module isolated
conv erter

240Vac CATII

Figure 1-8: EIA232 and EIA485 Connections
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1.8.2 DeviceNet Wiring
It is not within the scope of this manual to describe the DeviceNetstandard. For this please referto the
DeviceNet specification which maybe found at www.odva.org.

In practice itis envisaged that 3500 series controllers will be added to an existing DeviceNet network.
This section, therefore, is designed to provide general guidelines to connect3500 series controllers to
this network. Further informationis also available inthe DeviceNet Communications Handbook Part No
HA027506 which can be downloaded from www.eurotherm.com.

According to the DeviceNet standard two types of cable may be used. These are known as Thick Trunk
and Thin Trunk. For longtrunk lines itis normalto use Thick trunk cable. For drop lines thin trunk cable
is generallymore convenientbeing easiertoinstall. The table below shows the relationship between
cable type, length and baud rate.

Netw ork length Varies with speed. Upto 400m possible w ith repeaters

Baud Rate Mb/s 125 250 500

Thick trunk 500m (1,640ft) 200m (656ft) 75m (246ft)
Thin trunk 100m (328ft) 100m (328ft) 100m (328ft)

This table shows standard cable connections.

Terminal | CAN Color Description
Reference | Label Chip
HA V+ Red DeviceNet netw ork power positive terminal. Connectthe red w ire of the

DeviceNet cable here. If the DeviceNet netw ork does not supply the pow er,
connectto the positive terminal of an external 11-25 Vdc pow ersupply.

HB CAN_H White DeviceNet CAN_H data bus terminal. Connect the w hite wire of the DeviceNet
cable here.

HC SHIELD None Shield/Drain w ire connection. Connectthe DeviceNet cable shield here. To
prevent ground loops, the DeviceNet netw ork should be grounded in only one
location.

HD CAN_L Blue DeviceNet CAN_L data bus terminal. Connect the blue w ire of the DeviceNet
cable here.

HE V- Black DeviceNet netw ork power negative terminal. Connectthe black w ire of the

DeviceNet cable here. If the DeviceNet netw ork does not supply the pow er,
connectto the negative terminal of an external 11-25 VVdc pow er supply.

HF Connect to instrument earth

1.8.3 Example DeviceNet Wiring Diagram

DeviceNet Trunk Cable
V- Shield V+

CAN-L|_CAN-H
0 Il‘ * 1 * 1210 1% 1/4W terminating resistor must be connected across the blue
Further Devices and white wires at each end of the DeviceNet trunk cable.
This resistor is sometimes included in the master or other devices but
Drop should only be switched into circuit on the last device on the trunk cable.

Line

HB MASTER
The DeviceNet network is powered by an external
independent 24V supply which is separate from

L —
_@ w2 Ll the internal powering of the individual controllers.
Drop B° Power taps are recommended to connect the DC
Line power supply to the DeviceNet trunk line. Power
3500 2 taps include:
== [Al= Drop Line A Schottky Diode to connect the power supply V+
HD and allows for multiple power supplies to be
HC connected.
HB 2 fuses or circuit breakers to protect the bus from
HA V+ excessiv e current which could damage the cable
L HF : y—{DeviceNet Power|  and connectors.
The earth connection, HF, to be connected to the
Supply
[ 24vdc (+1- 1%) main supply earth terminal at one point only .
Gnd -
— -4 -4+ - ———- 250mV p-p Ripple
-+ max
Further Devices

Figure 1-9: Example of Devicenet Wiring
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1.8.4 Profibus

A description of Profibus is given in section 14.5. Please also referto the Profibus Communications
Handbook PartNo HA026290 which can be downloaded from www.eurotherm.co.uk.

RS485 is the transmission technologyused in 3500 series controllers. Controllers ordered with digital

communications option PD are supplied with a D type connector fitted to terminals HB to HF as shownin

Figure 1-14. Standard Profibus cables have a special 9 pin male connector which allow one or two
cables to be connected into them so that ‘nodes’ (eg controllers orthird party devices) may be daisy

chained.

1.8.4.1 Controller Terminal Connections

Controller Terminal D-type Designation | Function
pin
HB 1 Shield RF Ground for cable shielding
HC 6 VP +5Vdc Voltage connection for termination netw ork only
HD 3 B/B RXD/TXD positive
HE 8 A/A RXD/ITXD negative
HF 5 D Gnd 0 Volts connection for termination netw ork only

1.8.4.2 Example Profibus Wiring

Connections ‘daisy
chained’ to other

instruments
1 [ ‘l !’ * Terminating
Twisted resistors are
- required at both
pairs ends of the chain.
ﬂ ﬂ | RI R2 R3
% Intermediate (X) 390Q 220Q 390Q
nodes e
HF HE HD HC HB HA Master. e HE HE HD HC HB HA IIII\):\/:\
PC, Further

Controllers, etc

Figure 1-10: Profibus Wiring

D Type Connector for rear terminal mounting if digital
communications options code PD is ordered

g HA: Not used
e
i HB: Shield
q
H:n 1: Shield °® HC: +5V
Pin 3: TX/Rx +ve R
gz g Ssr{)/und o 08 Q HD: Tx/Rx -ve
Pin 8 : Tx/Rx —ve 80 q
9 Pin connector  Plastic Rear terminal Pin 9: Spare 08 1 E HE /R e
mbl block
assembly spacer 0C E HF: Ground
g _J

~
The connector assembly
may be ordered
separately — Part No
PROFOPIND

Figure 1-11: Profibus Connector
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1.8.5 Ethernet (ModBus TCP)
When the controlleris supplied with the Ethernet communications option a special cable assemblyis
also supplied. This cable mustbe used since the magnetic coupling is contained within the RJ45
connector. It consistsofan RJ45 connector (socket) and a termination assemblywhich mustbe
connected to terminals HAto HF.

o View of cable which
Y may also be ordered
separately as Part No
SUB3500/COMMS/EA

Cable connectedto

Activity and
terminals HA to HF

transmit data
LED indicators

Figure 1-12: Ethernet Cable
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1.8.6 1/O Expander

An 1/0 expander (Model No 200010) can be used with 3500 series controllers to allow the number of /O
points to be increased by up to a further 20 digital inputs and 20 digital outputs. Data transferis
performed seriallyvia a two wire interface module which is fitted in digital communications slotJ.

Data U
transfer
20 Inputs
JE — B

IO Expander
JF =
20 Outputs
3500 Controller U

Figure 1-13: Data Transfer Between IO Expander and Controller

A description ofthe 10 Expander is given in Handbook PartNo HA026893 which can be downloaded
from www.eurotherm.co.uk.

The connections for this unitare reproduced below for convenience.

1.8.7 10 Expander Connections

24V Supply \/\/
Comms E; @ @ |24 ac or dc .
2 o (24 dc polarity Digital
Screen g O E| ot important Outputs E %6 30 10 Inputs
% 21 to 30 Qo 1to10
Transmitter + g 10 10 Expander Board
PSU Out
g Additional 10 Expander Board
AT
B B o
c|led 2 | Al 31 g, @]+
A e w2 O]+ © o] 2"
5 @_‘>|jd _ Al@] 2 ,[of
2 ¢ |lod—\ o]
? Al @ 33 %)
B 23 3 @]t _
2o =[] clot—\" o]
A P ATl 34 ot
B :J 24 4 T ¢ |lo—a\ Yle]l-
8 g % P 2] =— Digital
o] s o1+ A | @ 3B 15 |@ Inputs
Outputs A R Digital Outputs | ¢ g—o\ |2 |
c |10 Q|- | 31 t0 40 — = 11to20
21 to 30 ] nputs to Al @4 36 Q|+
A | 6 6 [@]+ | 10 ¢ |lol—% 16 g2
¢ Llat—o\ 2| o = —
N 7 o+ A ®'_‘\37 17 |@|F
¢lel—\ 7 2 |- ¢ Lo LD |-
A @] g 8 [@[+ A | @4 38 g|@]|7F
¢ |let—\ 2 |- ¢ lot— L@ | -
A (o |+ A | 39 Q|+
(o8 29 9 |@ Q.
© lef—\ 2 |- clel o\ *lal-
A T + INZY @ | +
30 10 |© | Q- 40 Q
c 1—o\ (7)) C &—O; 20 2 -

Figure 1-14: 10 Expander Terminals
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1.8.8 Example Wiring Diagram

1.8.9

Controller fuse 2A type T

—
—1
Heater fuse
—
Line
Solid
State
Relay
(e.q.
TE10)
Snubber
Heater
Neutral Cooling or
alarm
relay

Figure 1-15: Example Wiring Diagram

Please referto the EMC Electromagnetic CompatibilityHandbook PartNo. HA025464 for details ofgood
wiring practice. This can be downloaded from www.eurotherm.co.uk.

Snubbers

Snubbers are used to prolong the life of relay contacts and to reduce interference when switching
inductive devices such as contactors or solenoid valves. The fixed relay (terminals AA/AB/AC) is not
fitted internally with a snubberand itis recommended thata snubber be fitted externally, as showninthe
example wiring diagram. If the relayis used to switch a device with a highimpedance input,no snubber
iS necessary.

All relay modules are fitted internallywith a snubber since these are generallyrequired to switch
inductive devices. However, snubbers pass0.6mAat110V and 1.2mA at 230Vac, which may be
sufficientto hold on high impedance loads. If this type of device is used it will be necessaryto remove
the snubber from the circuit.

The snubberis removed from the relay module as follows:-
Unplug the controller from its sleeve

Remove the relay module
Use a screwdriver or similartool to snap out the track. The view below shows the tracks in a Dual
Relay Output module.

Break out
tracks as
required to
disconnectthe —
snubber ==

e

Figure 1-16: Snubber Removal
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2. Chapter 2 Getting Started

2.1

A brief start up sequence consists ofa selftest in which all elements ofthe displayare illuminated and
the software version is shown. What happens nextdepends on one of two conditions;-

1. Powerup out of the box — when the controller has no presetconfiguration and is switched on for
the very firsttime it will start up in 'QuickStart mode. This is an intuitive tool for configuring the
controllerand is described in section 2.1 below.

2. The controllerhas been powered up previouslyand is already configured. In this case go to
section 2.3.

Quick Start - New Controller (Unconfigured)

Quick Start is a tool which enables the controllerto be matched to the mostcommon processes without
the needto go to full configuration level described laterin this Manual.

When the controller is switched on for the veryfirsttime it will
display the 'Startup' screen shown below.

'EUROTHERM EUROTHERM |

PROG RUN/HOLD 3504
® ®

3504 Display 3508 Display

| aMaAN RunmoLp %0 B

Figure 2-1: Start Up Views

Manual mode, section 2.6, is always selected when in Quick Start mode because the controllerresets to
cold start when Quick Start is selected.

/\ WARNING

Incorrect configuration can resultin damage to the process and/or personal injury and must be carried
out by a competentperson authorisedto do so. It is the responsibility of the person commissioning the
controller to ensure the configuration is correct
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To Configure Parameters in Quick Start Mode
With ‘QckStart’ selected, press Otoscroll through the listof parameters
Edit the parameters using the @ or @ buttons

Each time O button is pressed anew parameter will be presented
This is illustrated by the following example:- (The views shown are taken from the 3504 controller).

© From the Startup view, shown in the previous section, you can press @ or O 1o select
Configuration Mode. To fully configure the controllerreferto later sections ofthis handbook.

© Backscroll-to scroll back through parameters pressand hold then press O goback
through the listof parameters. You can also press and hold +®to go forward - this has the same
effect as pressing alone.

Example

Do This Additional Notes

Display

1. From the Startview press
2. Press @ or @ to change
the ‘Units’

3. Adifferent parameter is

selected eachtime is
pressed.

accepted

The first parameter to be configuredis ‘Units’. It
resides in the ‘PV Input List’ becauseitis
associated w ith the process variable.

When the required choice is selected a brief
blink of the display indicates that it has been

4. Continue setting up the
parameters presented until the
‘Finished’ view is displayed.

5. If all parameters are setup as

required press or @ to
‘Yes’

‘Yes'.

if youw ishto scrollaround the parameters again
do not select Yes but continue to press @
When you are satisfied w ith the selections select

The ‘HOME display - section 2.3 is then show n.

The following table summarises all the parameters which can be setup by the above procedure.

2.1.2 Quick StartParameters

Parameters shown in Bold are defaults.

Group Param eter Value Availability
LP1 Units C,FK Alw ays
PV Input Used to select the engineering units for the PV. V.mV, A, mA, pH, mmHg, psi, Bar,
(C, F, K options also change the displayed units) mBar, %RH, %, mmWG, inWG, inWW,
Ohms, PSIG, %02, PPM, %CO2, %CP,
%l/sec, mBar/Pa/T, sec, min, hrs, None
LP1 Resolution XXXXX, XXXX.X, XXX XX, XX XXX, Alw ays
PV Input Used to select the required decimal point position X XXXX
for the PV
LP1 Range Type Thermocouple: J, K, L, R, B,N, T, S, Alw ays
PV Input Used to select the linearisation algorithm required PL2, C, CustC1(2&3)
and the input sensor. RTD: Pt100
Linear: 0-50mV, 0-5V, 1-5V, 0-10V, 2-
10V, 0-20mA, 4-20mA
LP1 IO Type Thermocpl, RTD, Pyrometer, mV40,
PV Input Only show nif customcurveis selected mv80, mA, Volts, HIZVolts, Log10
LP1 Range High/Low Depends on Range type selected. Alw ays
PV Input Configures the maximum/minimum_ display range | Default 1372/-200
and SP limits
LP1 Control Channel 1. Sets the controltype for PID, VPU, VPB, Off, OnOff Alw ays
Loop channel1 (normally Heat)
LP1 Control Channel 2. Sets the controltype for PID, VPU, VPB, Off, OnOff Alw ays
Loop channel 2 (normally Cool)
LP2 Source None, FixedPV, Modulel (to 6). If a dual loop
PV Input Defines w here the PV input is wiredto for Loop 2. | Available only if an analogue input controller
module is fitted.
The LP1 parameters listed above are repeated for LP2 if the LP2 PV Input is configured
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Group Param eter Value Availability
Init Logic function (input or Not Used, Lp1 Chl, Lpl Ch2, Lp2 Chl, Lp2
LgclOLA | output) Ch2, Alarm1 to 8, Any Alarm, New Alarm,
The LA Logic VO port ProgEvntl to 8, LP1SBrkOP, LP2SBrkOP*, *LP2 and LPs (both loops) only
canbe an outputoran | LPSSBk", (outputs) show n if the second loop is
input. This parameter is | LP1 A-M,LP1 SPsel, LP2 A-M, LP2 SPsel, configured
usedto selectits AlarmAck, ProgRun, ProgReset, ProgHold Programmer options only available if
function. (Inputs) .
the controller is a
programmer/controller
Init Min On Time Auto
LgclOLA | This applies to both LA | 0.01 to 150.00

and LB inputs

The above tw o parameters are repeated for the LB Logic /O (LgclO LB)

Init Relay function Not Used, Lpl Chl, Lpl Ch2, Lp2 Ch1, Lp2 | Always.
RlyOP AA | This relay is alw ays Ch2, Alarm1 to 8, Any Alarm, New Alarm,
fitted. EHPZQSE;;E} t0 8, LP1SBrkOP, LP2SBrkOP*, | programmer options only available if
) the controlleris a
programmer/controller)
Init Min On Time Auto
RlyOP AA 0.01 to 150.00

NOTES

triple output modules

w N

applicable

e

LgclO LB act as a complementary pair.

1. Parameters onlyappearif the function has been turned on, eg If ‘Control Channel 1’ = *Off', ‘Chan 1’

does notappearin this list. When a control channelis configured for valve positioning, LgclO LA and
If, for example, Chan 1 is connected to LgclO LA (valve
raise) then LgclO LB is automatically set to Chan 1 (valve lower). This ensures the valve is never
raised and lowered simultaneously.

The same complementary behaviour also applies to dual output modules and channels Aand C of

If any inputfunction, for example Chan 1, is connected to another input it will not appear in this list
Is available if the Control Channelis notOn/Off and is allocated to the LA, LB or AA output as

For valve position control Chan 1 or Chan 2 will not appearinthis list. Valve position outputs can
only be dual outputs such as LA and LB or dual relay/triac output modules

Part No HA027988 Issue 19 May 17
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2.1.2.1 Modules

The following parameters configure the plug in I/O modules. I/O Modules can be fitted in any available
slotin the instrument (6 slots in 3504, 3 slots in 3508). The controllerautomaticallydisplays parameters
applicable to the module fitted - if no module is fitted in a slotthen it does notappearin the list.

Each module can have up to three inputs or outputs. These are shown as A, B or C after the module
number and this corresponds to the terminal numbers on the back of the instrument. If the I/O is single
only A appears. Ifitis dual A and C appears ifit is triple A, B and C appear.

NOTES

2. If anincorrectmodule is fitted the message ‘Bad Ident’ will be displayed.

1. If a Dual DC Output module is fitted, it cannotbe configured using the Quick Start Code. To
configure this module refer to the User Manual part no. HA027988 which can be downloaded from
www.eurotherm.co.uk.

Moduletype

Param eter

Value

Availability

Change over Relay (R4)
2 pin Relay (R2)
Triac output (T2)

Relay (Triac)
function

Dual Relay (RR)
Dual Triac output (TT)

Relay (Triac)
function

Relay function

Not Used

All parameters the same as RlyOP AA, including
Min OnTime if the OP is a relay

Alw ays (if the
module is fitted)

Single Logic Output (LO) | Logic Out function Not Used Alw ays (if the
Triple Logic Output (TP) All parameters the same as RyOP AA module is fitted)
DC Output (D4) DC Output function Not Used Module fitted but not configured Alw ays (if the
DC Retransmission (D6) LPL Ch1OP | Loop 1 Channel 1 controloutput module is fitted)
LP1 Ch20P | Loop 1 Channel 2 control output
LP2 Ch1lOP | Loop 2 Channel 1 control output
LP2 Ch20P | Loop 2 Channel 2 control output
LP1 SP Tx Loop 1 setpoint retransmission
LP1 PV Tx Loop 1 PV retransmission
LP1 ErrTx Loop 1 error retransmission
LP1 PwrTx Loop 1 output retransmission
LP2 SP Tx Loop 2 setpoint retransmission
LP2 PV Tx Loop 2 PV retransmission
LP2 ErrTx Loop 2 error retransmission
LP2 PwrTx Loop 2 output retransmission
Range Type 0-5V, 1-5v, 1-10V, 2-10V, 0-29mA, 4-20mA
Display High 100.0
Display Low 0
Triple Logic Input (TL) Logic In function Not Used Module fitted but not configured A function can only
Triple Contact Input (TK) LPI A-M Loop 1 Auto/manual be allocated to one
CPL SPsel | Loop 1 SP select input. eg if
LPI ARSP Loop 1 Alternative SP select AlarmAckis n
LP2 A-M Loop 2 Auto/manual 902;?;:%?:3 f>é At\hlte
LP2 SPsel Loop 2 SP select I(fther inputs '
LP2 AltSP Loop 2 Alternative SP select *is th qul
AlarmAck Alarm acknow ledge nlsmtbgrrm ule
ProgRun Programmer run Y '
ProgReset Programmer reset LP2 doesnot
ProgHold Programmer hold appear if loop 2 is
not configured.
Moduletype Param eter Value Availability
Analogue Input (AM) Analogue IP function | Not Used Module fitted but not configured LP1 V1Pos and LP1
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LPL AltSP Loop 1 alternative setpoint V2Pos only appear if
the control channel
LP1 OPH Loop 1 remote OP pow er max 1 or control channel
LP1 OPL Loop 1 remote OP pow er min 2 is setto VPB.
LP2 AltSP Loop 2 alternative setpoint Remote SP does not
appear if the
LP2 OPH Loop 2 remote OP pow er max programmer option
LP2 OPL Loop 2 remote OP pow er min is supplied.
— LP2 does not
LP1 V1Pos To read valve position from the appear if loop 2 is
LP1 V2Pos feedback potentiometer loop 1 not configured.
LP2 V1Pos To read valve position fromthe
LP2 V2pos | feedbackpotentiometer loop 2
Range Type Thermocouple: J, K, L, R, B,N, T, S, PL2, C. Not shown if
RTD: Pt100 analogue IP function
Linear: 0-50mV, 0-5V, 1-5V, 0-10V, 2-10V, 0- not used
20mA, 4-20mA
Display High 100.0 These parameters
- only appear for
Display Low 0.0 Linear Range
Potentiometer Input Pot Input function Not Used Module fitted but not Ch1VIvPos/Ch2VIivP
(VU configured os only appear if the
LP1 AltSP Loop 1 Alternative setpoint channel= VP8
Remote SP does not
LP1 OPH Loop 1 output pow er appear if the
maximum programmer option
LP1 OPL Loop 1 output pow er is supplied.
minimum LP2 does not
- . appear if loop 2 is
LP2 AltSP Loop 2 Alternative setpoint not configured.
LP2 OPH Loop 2 output pow er
maximum
LP2 OPL Loop 2 output pow er
minimum
LP1 V1Pos To read valve position from
LP1 V2Pos the feedback potentiometer
loop 1
LP2 V1Pos To read valve position from
LP2 V2Pos the feedback potentiometer
loop 2
Transducer Pow er TdcrPSU function 5 Volts Alw ays (if the
Supply (G3) 10 Volts module is fitted)
Transmitter pow er No parameters. Usedto show the ID of the module if fitted
supply (MS)
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2.1.2.2 Alarms
Group Param eter Value Availability
Init Type None No alarm type configured Alw ays
Alarm1to 8 Abs High Absolute high
Abs Low Absolute low
Dev High Deviation high
Dev Low Deviation low
Dev Band Deviation band
Init Source None Not connected Alw ays if Type = None
Alarm1to 8 PV Input Connected to current process variable does not PV Input and ModX Ip
appear if Alarm Type = Deviation do not appear if Type
- = Deviation
LP1 PV Connected to Loop 1 process variable
LP2 PV Connected to Loop 2 process variable
Modulel to Connected to an analogue input module and only of
Module6 the Alarm Type s not a deviation alarm
Init Setpoint To adjust the alarm threshold w ithin the range of the source. Alw ays if Type = None
Alarm1to 8
Init Latch None No latching Alw ays if Type = None
Alarm1to 8 Auto Automatic latching see 2.7.1
Manual Manual latching see section 2.7.1
Event Alarm beacon does not light but any output
associated w ith the event wiill activate and a scrolling
message w illappear.
Finished Exit No Continue backaround the quick configuration list
Yes Go to normal operation. The loop(s) are set to Auto
on exit from quickstart mode and the controller re-
starts in Level 2.
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2.2 To Re-enter Quick Start Mode

If you have exited from Quick Start mode (by selecting ‘Yes’ to the ‘Finished’ parameter) and you need
to make further changes, the Quick start mode can be entered again at anytime. The action which
takes place depends on one of two previous conditions as follows:-

2.2.1 Powerup After a Quick Start Configuration

1. Hold down then power up the controller. Keep this button pressed until the Quick start
screen as showninsection 2.1is displayed.

Press O to enterthe quick startlist. You willthen be asked to enter a passcode.
3. Use @ or @ (o enterthe passcode —default4 — the same as the configuration level
passcode. If an incorrectcode is entered the displayreverts to the ‘Quick Start’ view section 2.1.

It is then possible to repeatthe quick configuration as described previously.
The Quick Start view shown in section 2.1 now contains an additional parameter - ‘Cancel’. This is now
always available after a powerup, and, if selected, will take you into normal operating mode, section 2.3.

2.2.2 Power up After a Full Configuration
Repeatl1,2 and 3 above.

Full configuration allows a greater number of parameters to be configured in a deeperlevel of access.
This is described later in this manual.

If the controller has been re-configured in this level, a ‘WARNING' message, ‘Delete config?’ - ‘No’ or
‘Yes’, will be displayed. If ‘No’is selected the displaydrops backto the ‘GoTo’ screen.

1. Use @ or @ to select‘Yes’

2. Press to confirm or to cancel. (If nobutton is pressed forabout10 seconds the display
returns to the WARNING message).
If ‘Yes’is selected the Quick start defaults will be re-instated. All the Quick start parameters mustbe
reset.
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2.3 Normal Operation

Switch on the controller. Following a brief self-testsequence, the controller will startup in AUTO mode

(see AUTO/MAN section 2.6) and Operator Level 2 (following Quick Start).

If the controlleris configured as a dual loop instrumentthe startup view shows a summaryof the two

loops. This is called the HOME display.

Current access level
Units Lev1;Lev2; Lev3
3504 I
EUROTHERM ' Indicator beacons
B0 ortom wews x ma o o | | “ (secton231) —
U T ] — Process Variable (PV1) _,
Loop 1 “ B )
P { Output (OP) Setpoint (SP1)
T 77 LoopZinAuto «— Process Variable (PV2) —
Loop 2 { and Output = “—~ Setpoint (SP2) —
(OP2) P
Press to scrollto parameters on this page including programmer status details
If the controller is configured as a single loop the HOME displays will vary as shown below:-
Loop 1 configured Loop 2 configured
Figure 2-2: HOMEDisplay
Other views may be configured as the HOME displayand other summarydisplays can be selected using
button. See Message Centre section 2.8.
2.3.1 Beacon Display and Description

OP1 In a single loop controller OP1 and OP2 operate on channel 1 and 2 outputs respectively for the

oP2 configured loop.

In a dual loop controller OP1 and OP2 operate on Loop 1 channell and 2 outputs respectively when any
‘Summary Page’ (section 2.8) is displayed unless the Summary Page is Loop 2. If the Summary Page is
Loop 2 then OP1 and OP2 operate on loop 2 channel outputs.

These parameters may also be softw ired, see parameters ‘OP1 Beacon’ and ‘OP2 Beacon’ in ‘Inst’ ‘Dis’
table in section 6.5.

MAN lluminates w hen manual mode active. If the HOME display is show ing the dual loop overview, MAN
iluminates if Loop 1 is in manual. If the Loop 1 or Loop 2 overview s are being displayed MAN applies to
the loop being displayed.

REM lluminates w hen remote setpoint active

SPX lluminates w hen alternative setpoint active

ALM If an alarm occurs the red alarm beacon flashes. This is accompanied by a message show ing the source
of the alarm, for example ‘Boiler overheating'.

To acknow ledge press @ and . The message disappears. If the alarm condition is still presentthe
beacon lights continuously. When cleared it w illextinguish. Section 2.7 describes alarm operation.

RUN lluminates w hen programmer running — flashing indicates End

HLD lluminates w hen programmer held

J Flashes w hen J Channel comms active

H Flashes w hen HChannel comms active

IR Flashes w hen infrared communications active

In general throughoutthis handbookinstrumentviews will use the 3504. The displayed information is

similar for the 3508 but in some cases is shortened due to displaylimitations.
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2.4 The Operator Buttons

A/MAN PROG RUN/HOLD
e e ®

N

] G ™ @\

Page Scroll Low er Raise
A/MAN Toggles the selected loop betw een Auto and Manual operation. The action of this button is described in
This button section 2.6.
canbe Manual operation means that the controller output pow er is adjusted by the user. The input sensor is still
disabled connected and reading the PV butthe controlloop is open.

Auto means that the controller is automatically adjusting the output to maintain control, ie the loop is closed.
If the controller is in manual mode, ‘MAN’ light wiill be indicated.
If the controller is pow ered down in Manual operation it willresume this mode w henitis pow ered up again.

PROG To selectthe programmer summary page

RUN/HOLD Press once to starta program. ‘RUN' w ill be indicated

This button Press again to hold a program. ‘HLD' w illbe indicated
canbe

: Press and hold for at least tw 0 secondsto reset a program.
disabled

‘RUN' willflash atthe end of a program
‘HLD' willflash during holdback
Programmer operation is fully described in chapter 22 of the User Manual

Press to select new PAGE headings

Press to selecta new parameter inthe page

Press to decrease an analogue value, or to change the state of a digital value

Press to increase an analogue value, or to change the state of a digital value

®1@|0|C

Shortcut Key Presses

Backpage Press follow ed by @, with held dow n continue to press @ 1o scrol page headers backw ards.
(With still pressed you can press @ to page forward. This action is the same as pressing alone).

Backscroll When in a list of parameters, press followed by @,
With held dow n continue to press @ to scroll parameters backw ards.
(With still pressed you can press @ to page forward. This action is the same as pressing alone).

Jump tothe | pregs O + O

HOME
display
ﬁ?;lTeset Press @ and w hen the HOME screen is being displayed to jump to the ‘Acknowledge Allalarms’ page.

Pressing @ acknow ledges all alarms if it can, see section 2.7.1. Pressing @ cancels the operation.
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2.5 To Setthe Required Temperature (Setpoint)
A parameter value can be changed ifitis preceded by ¥ . In the example shown below this is SP1,the
setpointfor loop 1.

To change the value, press @ or @, The outputlevel showninthe HOME displaywill change to
indicate the source ofthe setpointwhile either of the buttons is pressed, in this example SP 1.

3504 View 3508 View
when the D or @ EUROTHERM | when the D or A | IETEIETE Loop 1
button is pressed the Loop 1 button is pressed the g S Setpoint
setpoint source is shown, || Setpoint  setpoint source is shown, L Value
e.g. SP1 Value e.g. SP1 D
L. - ol 4 |

[ 1 [
Press and hold (D Press and hold (A Press and hold ® | |Press and hold (&
to low er the setpoint to raise the setpoint to low er the setpoint| |to raise the setpoint

Figure 2-3: Temperature Setting

To change Loop 2 setpoint, press @.
Loop 2 SP value is preceded by +.

Press ™ or @ as above to change the value.

The action is then the same as forloop 1.
A momentarypress of either button will show the setpointinuse eg SP1.

By default the new setpoint is accepted when the button is released and is indicated by a brief flash of the
setpoint display

The setpoint may be made to operate continuously by enabling the parameter ‘ImmSP?’ (see section 6.4)

If a single loop is configured (or the individual loop summaryis selected — see section 2.8.1) pressing
@ or @ wiill change the setpointin the same way as described above.
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2.6 To Select Auto/Manual Operation

Press (A/MAN) button.

If two loops are enabled and the
dual loop overview is being 3504 3508 View
displayed, pressing the AMAN

button will toggle loop 1 between

Auto and Manual. The beacon

‘MAN’ will light and the indication

of output poweris precededby ¥. —» '

EURCTHERM [ The MAN beacon EUROTHER A

iluminates —» =

oI AN | - OFr M
: The SP line |
i U

changes to show

r— output demand. —“i ¥

Press and hold @ or & to
decrease orincrease the output
power.

The output power will change continuously while either ®@or Dis pressed

To switchloop 2 between Auto and

Manual, press toscrollintothe —
loop 2 section, then press AIMAN.

Figure 2-4: Auto/Manual Selection

If loop 1 overview is being displayed, press the AMAN button to toggle loop 1 between Auto and
Manual.

If loop 2 overview is being displayed, press the AMAN button to toggle loop 2 between Auto and
Manual.

If any other overview is being displayed, the first press ofthe AMAN button will selectthe dual loop
overview andthe actionis as described above.

© Summarypages maybe disabled - see section 6.5.
e For a dualloop controller, Auto/Manual cannot be selected.
e Ifloop1is enabled andloop 2 disabled, pressing AMAN toggles Auto/Manual for loop 1.
o If loop 2 is enabled andloop 1 disabled, pressing AMAN toggles Auto/Manual for loop 2.

© Fora single loop controller, Auto/Manual will apply regardless ofwhether summarypages are
enabled ornot.

© If the controlleris switched off in either Auto or Manual operation itwill resume the same mode when
powered up again.

2.6.1 Bumpless Transfer

When changing from Auto to Manual, the power outputwill remain at the level it was priorto the change.
The power output can then be ramped up or down as described above

When changing form Manual to Auto there will be noimmediate change in the power outputdue the
‘Integral De-Bump’ feature (see section 21.5.9). The power output will then slowlyramp to the level
demanded bythe controller.
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2.7

271

Alarm Indication
If an alarm occurs itis indicated as follows:-
The red alarm (ALM) beaconin the top left of the displayflashes

Alarm numberis indicated together with the flashing &

A default or pre-programmed message appears showing the source of
the alarm

Invitation to acknowledge the new alarm

To Acknowledge an Alarm Press and O (Ack) together.

The action, which now takes place, will depend on the type of latching,
which has been configured

Non Latched Alarms

If the alarm condition is presentwhen the alarm is acknowledged, the alarm beacon will be continuously
lit. This state will continue for as long as the alarm condition remains. When the alarm condition
disappearsthe indication will also disappear.

If a relay has been attached to the alarm output, it will de-energise when the alarm condition occurs and
remain in this condition until the alarm is acknowledged AND it is no longer present.

If the alarm condition disappears before itis acknowledged the alarm indication disappears as soon as
the condition disappears.

Automatic Latched Alarms

The alarm continues to be active until both the alarm conditionis removed AND the alarm is
acknowledged. The acknowledgementcan occur BEFORE the condition causing the alarm is removed.

Manual Latched Alarms

The alarm continues to be active until both the alarm conditionis removed AND the alarm is
acknowledged. The acknowledgementcan only occur AFTER the condition causing the alarm is
removed.

2.7.2 Sensor Break Indication

An alarm condition (5.br)is indicated ifthe sensor or the wiring between sensor and controller becomes
open circuit or the inputis over-range. The message ‘Sbreak’ is shown inthe message centre together
with the source ofthe sensor connection. This maybe ‘PVinupt’ or ‘Modx if an analogue module is
fitted.

For a resistance thermometer input, sensor breakis indicated ifany one of the three wires is broken.

For mA inputsensor break will notbe detected due to the load resistor connected across the input
terminals.

For Volts input sensor break maynot be detected due to the potential divider network connected across
the inputterminals.

44
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2.8

28.1

Message Centre

The lower section of the HOME displaycontains an alpha-numeric setof messages. These messages
change between different controller types and operating modes and are grouped in summarypages.
The 3504 contains more information than the 3508, and generallythe parameter descriptions are longer
dueto the largerdisplay.

Summary Pages 3504 3508

Press ©. Asetof pre-defined summarypages
are shown ateach press - the following views show
examples. These are typically a summary of
programmer,loops and alarm operation. Afurther
eightcustomised pages can be programmed off
line using iTools programming software. The level
in which the SummaryPages are shown mayalso
be defined usingiTools. il

If Auto-tune is enabled an alternating message is
shown on this displayshowing the loop being

tuned and the stage of tuning, eg Loop1 Auto-
Tune/ToSP. t_ Press @—,

EUROTHERM EUROTHERM [

Ateach press anew display willbe shown

2.8.1.1 Loop Summary

If two loops are configured the displayshownin
section 2.3 is shown.

Press to displaya summaryfor Loopl and again
for Loop 2.

The horizontal bar graph shows outputpower demand forthe loop. For heat/cool the bar graphis bi-
directional (+ 100%) as shown:-

For valve position control the userinterface will displayeither heat only or heat/cool summarypages.
A timeoutto the dualloop overview may be changed in configuration level, see parameter ‘Home
Timeout' insection 6.5.1.

2.8.1.2 Program Status

2.8.1.3 Program Edit

This displayis only shown ifthe Programmer option
has been enabled

SyncAll and single programmers —

SyncStart programmer —

Allows the program to be created or edited.
SyncAll and single programmers —

SyncStart programmer —

Afull listof parameters is givenin section 2.8.3

NOTE

For a SyncStart programmer itis possible to select between Channel 1 and Channel 2.
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2.8.1.4 Alarm Summary

Press to scroll through the alarms.

A New Alarm occurs when any new alarm becomes
active. This parameter maybe usedto activate a
relay output to provide external audible orvisual
indication.

2.8.1.5 Alarm Settings
All configured alarms (up to eight) will be listed.
Press to scroll through the alarms.
Press W or O to setthe threshold values

2.8.1.6 Control
To set parameters which define the operation of
the loops. A full listof parameters is givenin
section2.8.4.

2.8.1.7 Transducer

This displayis only shown ifthe Transducer option
has been enabled.

For further details see Chapter 24.

A further eight customised pages can be configured using iTools configuration package. See chapter27
for further details.
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2.8.2 How to Edit Parameters
In the above summarypages, press to scrollto further parameters (where applicable).

Press D or D 1o change the value of the parameter selected.

Any parameter preceded by ¥ is alterable provided the system is in a safe state to allow the parameter
to be changed. For example, ‘Program Number’ cannotbe changed ifthe program is running - it must
be in‘Reset or ‘Hold’ mode. If an attemptis made to alter the parameterits value is momentarily
replaced by ‘---* and no value is entered.

Some parameters are protected under a higherlevel of security— Level 2. In these cases itwill be
necessaryto select‘Access Level 2'. This is carried out as follows:-

1. Pressandhold until the displayshows
Press @ to selectLevel 2

3. Press @ againto enter a security code. This is defaultedto 2. If anincorrect code is entered the
displayreverts to that shownin 1 above. If the defaultof 2 is not accepted this means thatthe code
has been changed on your particular controller.

4. ‘'Pass’is displayed momentarily. You are now in Level 2.
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2.8.3 Program Status Page

Provided it has been ordered and enabled the 3500 series controllers can program the rate of change of
setpoint. Two program channels are available which can be run as two separate programmers or as a
pair. Up to 50 programs and up to a maximum of 500 segments can be stored and run. Setpoint
programming is explained in more detail in Chapter 22.

2.8.3.1 To Select a Parameter

Press to scrollthrough alist of parameters. Onthe ‘Programmer
Summary shown here, the listof parameters which can be selected

are:-
Parameter Name Parameter Description Value Default Available in
Level
Program Program number (and name if this has 1 to max number of 1 L1 Alterable
been configured) programs w hen progin
reset
Segment Segment number (and type on 3504) 1 to max number of 1 L1
Only appears w hen the programmer is segments
running
Seg Time Left Segment Time Left hrs:mins:secs Read L1
Only appears w hen the programmer is only
running
Delayed Start Program willrun after asettime has 0:00 to 499:99 0:00 L1 if configured
elapsed
Status Program Status End Prog ended L1
Run Prog running
Hold Prog held
Holdback In holdback
See note
below
Chl PSP (or PSP) | Profile setpoint value channel 1 Can be changed in Hold L1
Ch2 PSP Profile setpoint value channel 2 Can be changed in Hold L1
Fast Run This allow s the programto be runat a fast | No/Yes No
rate and may be used for testing the
program. It canonly be selected before
the programiis run.
Rst UsrVal User value to be used in reset state.
Defines the value for ‘UsrValOP. In
segments that specify ‘PVEvent’,
‘UsrValOP is setto this value
Only appears w hen the programis in reset
mode.
Chl Seg Target Requested setpoint at end of segment
(or Segment
Target)
Ch2 Seg Target
Seg. Duration (or Segment time — Time to Target
Segment Rate) programmer
Rate of change of SP— Ramp Rate
programmer
Cur. Seg Type Single programmer only
Cycles Left Number of repeat cycles lefttorun 1 to maximum number of L1 R/O in Run
Can only be changed in Hold or Reset cycles set
Events State of the event outputs w hen the d Event inactive L1
or program s running or w henin reset i _
Rst Events Event active
PrgTimeLeft Time remaining to end of selected hrs:mins:secs L1
program
GoBackCyclesLeft | The number of cycles leftif Go Backis 1 to maximum number of
configured and active cycles set
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NOTE

Holdback freezes the program if the process value (PV) does not track the setpoint (SP) by more than a
user defined amount. The instrument will remain in HOLDBACK until the PV returns to within the
requested deviation from setpoint. The display will flash the HOLD beacon.

In a Ramp it indicates thatthe PVis lagging the SP by more than the setamount and that the program
is waiting for the process to catch up.

In a Dwell it freezes the dwell time if the difference between the SP and PV exceeds the set limits.
In both cases it maintains the correct soak period for the product, see also section 22.5.
In addition to the usual PV Holdback, Holdback is also the state when synchronisation is taking place.

For a SyncAll programmer, this occurs if Holdback has caused one PSP to be held back while the other
has progressed to completion.

For a SyncStart programmer, this occurs when Ch1/2 is waiting for the other channel.

In both models, it occurs when a Wait segment has been configured and is active. When one channel
has reached the end of the first cycle and is waiting fro the other channel to complete its first cycle. Both
channels will start cycle 2 onlywhen they have both completed. (Implied Sync point atthe end of each
cycle).
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2.8.3.2 To Select and Run a Program

In this exampleitis assumed thatthe program to be run has alreadybeen entered. Setpoint
programming is described in detail in Chapter 22

Do This The Display You Should See Additional Notes

In this example Program Number 1. It may
also have a user defined name.

1. Press
2. Press @ or @ to choose

the program number to be run

In the 3504 Program names can be entered
using the off-line programming package
‘iTools’

If a delayed start has been configured the
programw ill start to run after the delay
period set.. The ‘RUN' beaconis illuminated
at the top of the display.

3.  Press il again

The view shown here shows programbeing
run, segment number and type and time left
to complete this segment.

These show currentvalue of channel 1
setpointand current value of channel 2
setpoint. The targetvalue of channel 1is

4. Repeated pressing of will
scrollthrough parameters
associated w ith the running

program. The parameters are also shown.
listed in the above table
5. ToHold a program press W Press W again to continue the program.
When the programis complete ‘RUN" will
flash
6. To Reset a program press and ‘RUN’ willextinguish and the controller will
return to the HOME display show nin section
hold foratleast 3 23

seconds

Alternatively, run, hold or reseta program by scrolling to ‘Program Status’ using @ and select‘Run’,
‘Hold’ or ‘Reset using @ or

The E button (3504 only) provides a shortcut to the Program Status page from any view.

When the programmer is running, the controller overview may be RUN HID
displayed by pressing and together.

WSP is the Working Setpointand is the current setpointderived
from the programmer. To change the value of WSP the
programmer mustbe putinto Hold, then it can be adjusted using the WSF

buttons @A or (D, By default the new value is entered after the Loorl

button is released and is indicated bya brief flash of the value. EEEEEEENENE
However, itis possible to selectan option where the value is e Out. 38.9

entered continuouslyas the raise or lower button is depressed.
This option (Imm SP) is selected in configuration level as described in section 6.4.
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2.8.3.3 Program Edit Page
A program can be edited inany level. A summaryofthe Edit Page is given here but for a full description
refer to Chapter22. A program maybe only edited whenit is in Resetor Hold. Press @ untilthe

Program Editpage is shown. Then press to scroll through a listof parameters shown in the
following table — parameters onlyappearin this table if the relevant option has been configured:-

ParaName Param eter Des cription Value
Program Program number (and name if this has been configured) 1 to max number of programs
Segments Displays the number of segments in the program. This value 1 to max number of segments
Used automatically increments each time a new segmentis added
Cycles Number of times the w hole programrepeats Cont Continuous
1t0 999 Repeats 1 to 999 times
Segment To select the segment number 1to 50
Segment Type | Defines the type of segment. The type of segment varies Rate Rate of change of SP
depending on w hether the programis Single, SyncAll or n
SyncStart. Time Time to target
Call only available in single programmer Dwell Soak at constant SP
Rate, Dw ell, Step not available in SyncAll programmer Step Step change to new SP
Wait Wait for condition
GoBack Repeat previous segs
Call Insert new program
End Final segment
Target SP Value of SP required at the end of the segment Range of controller
Ramp Rate Rate of change of SP Units/sec, min or hour
Holdback Deviation betw een SP and PV at w hich the programis putinto a | Off No holdback
Type hold condltlon.to Wa!tfor the PV to catch up. Low PV <SP
Only appears if configured -
High PV>SP
Band PV<>SP
PV Event To set the analogue PV eventin the selected segment. None No PV Event
If PV Event = None it is follow ed by ‘PV Threshold’ w hich sets Abs Hi Absolute high
the level at w hich the event becomes active.
Only appears if configured Abs Lo Absolute low
Dev Hi Deviation high
Dev Lo Deviation low
Dev Band Deviation band
Time Event To allow an On Time and an Off Time to be setin the first Off
program event output. If setto ‘Eventl’ an On time parameter Eventl
and an Off Time parameter follow .
Only appears if configured
UsrVal Sets the value of an analogue signal w hich can be used in the Range
segment.
Only appears if configured. UsingiTools configuration package,
it is possible to give this parameter an 8 character name.
PID Set To selectthe PID set most relevantto the segment. Setl, Set2, Set3
Only appears if configured
Event Outs Defines the state of up to eight digital outputs. 1to 8 can be 00000000 to EEEEEEEE
configured or
TOOOOOOO to MEEEEEEE
T =Time event:
O =eventoff; W =eventon
Duration Time for aDw ellor Time segment 0:00:00 to 500.00 secs, mins or hours
GSoak Type Applies a guaranteed soakin a Dw ellsegment. Off
See alsosections 22.5.1, 22.17.2 and 22.17.4 Low
If configured this parar is follow ed by a G.Soak Value High
Band
End Type Defines the action to be taken at the end of the program Dw ell Continue at current SP
SafeOP Go to a defined level
Reset Reset to start of prog
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ParaName Param eter Description Value
Wait For Only appears if the segmentis setas Wait. Defines the Prginl The firstfour parameters
condition that the program should w ait for. are digital values w hich
can be wired to suitable
Prgin2 sources
Prgin1n2
Prginlor2
PVWaitlP Analogue w ait value
Ch2Sync A Ch2 segment input
PV Wait Only appears if ‘PVWaitlP is configured and defines the type of None No w ait
alarm w hich can.be app.hed. N . . Abs Hi Absolute high
If this parameter is configureditis follow ed by ‘Wait VVal' w hich
allow s the trip level to be setfor the condition to become true Abs Lo Absolute low
Dev Hi Deviation high
Dev Lo Deviation low
Dev Band Deviation band
GoBack Seg Only appears if the segment type is ‘GoBack'’. It defines the 1 to the number of segments defined
segment to return to to repeat that part of the program
GoBack Sets the number of times the chosen section of the program is 1t0 999
Cycles repeated
Call Program Only applies to single program and only if the segmentis ‘Call'. Up to 50 (current programnumber
Enter the program number to be inserted in the segment excluded
Call Cycles Defines the number of times the called program repeats Cont Continuous
1to 999 Onceto 999 times
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2.8.4 Control Summary Page

On the Control Summarypage the following parameters are available:-
ParaName Param eter Description Value Default | Availability
SP Select To select SP1 or SP2 Betw eenrange Asorder | Levl

limits setin higher | code

SP1 To set the value of SP1 levels of access Levl
SP2 To set the value of SP2 Levl
SP Rate To set the rate at w hich the setpoints change Lev1l
Tune* To start self tuning Off, On off ang(\e/rzable n
PB* To set proportional band 0 to 99999
Ti* To set integral time Off t0 99999 *

" ——— Parameter
Td To set derivative time Off t0 99999 does not
R2G* To set relative cool gain 0.1t010.0 appear if
CBH* To set cutback high Auto to 99999 controlis

configured
CBL* To set cut back low Autoto 99999 for On/Off
Output Hi To set a high limit onthe control output -100.0to 100.0% 100.0
Output Lo To set a low limit on the control output -100.0to 100.0% 0.0
Ch1l OnOff Channel 1 hysteresis (Only if configured and for On/Off 0.0 to 200.0 Lev 1-
Hyst control) alterable in
Ch2 Onoff Channel 2 hysteresis (Only if configured and for ON/Off | 0.0 to 200.0 Lev2
Hyst control)
Ch2 DeadB Channel 2 deadband. To set the period in w hich there is Off t0 100.0
no output from either channel. (This does not appear if
channel 2 is not configured)
Chl TravelT Motor traveltime if valve control output on channel 1 0.0 to 1000.0sec
Chl TravelT Motor traveltime if valve control output on channel 1 0.0 to 1000.0 sec
Safe OP To set an output level under sensor break conditions -100.0to 100.0% 0.0
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3. Chapter 3 Accessto Further Parameters

3.1

3.2

Parameters are available under differentlevels of security defined as Level 1, Level 2, Level 3 and
Configuration Level. Level 1 has no security password since itcontains a minimal setof parameters
generallysufficientto run the process onadaily basis. Level 2 allows parameters, such as those used
in commissioning a controller,to be adjusted. Level 3 and Configuration level parameters are also
available as follows:-

Level 3

Level 3 makes all operating parameters available and alterable (ifnotread only)
Examples are:-

Range limits, setting alarm levels, communications address.

The instrumentwill continue to controlwhenin Levels 1, 2 or 3.

Configuration Leve

This level makes available all parametersincluding the operating parameters so thatthere is no need to
switch between configuration and operation levels during commissioning. Itis designed forthose who
may wish to change the fundamental characteristics ofthe instrumentto match the process.

Examples are:-
Input (thermocouple type); Alarm type; communications type.

/\ WARNING

Configuration level gives access to a wide range of parameters which match the controller to the
process. Incorrectconfiguration could resultin damage to the process being controlled and/or personal
injury. It is the responsibilityof the person commissioning the processto ensure thatthe configuration is
correct.

In configuration level the controller will not necessarily be controlling the process or providing alarm
indication. Do not select configuration level on a live process.

Operating Level Home List Full Operator | Configuration Control
Level 1 v Yes
Level 2 v Yes
Level 3 v v Yes
Configuration v v No

54
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3.3 To Select Different Levels of Access
Do This The Display You Should See Additional Notes

1. From any display press and After afew seconds the display willshow Goto
hold 4 Levell.

If no buttonis pressed for about 2 minutes the
display returns to the HOME display.

This is a view forthe 3504, and show s additional
parameters in the list. The 3508 show sthese
parameters one at atime

In either controller, press to scrollthrough the
list of parameters

The choices are:

2. Press @ or @ to choose |

different levels of access Levell
Level2
Level3
Configuration
The default codes are:

3. Press @ or @ to enter the Levell None
correctcode for the level Level2 2
chosen Level3 3

Configuration 4
If an incorrect code is entered the display reverts to
the previous view.

4. The controller is now in Press to scrollthrough the list headers in the
configuration levelin this chosen level starting w ith Access List. The fulllist of
example headers is show n in the Navigation Diagram, section

4.2,
It is not necessary to enter a code w hen going from

5. Toreturnto a low er level, press a higher levelto a low er level.
and hold (if necessary) to When Level1 i lected the displ tstoth
returnto the Access Page en Level 1 is selected the display reverts to the

HOME display
Do not pow er down while the controller is changing

6. Press @ or @ to selectthe levels. If a pow er down does occur an error

level message—ELonF - willappear —see also section
12.6 ‘Diagnostic Alarms’

NOTES

1. Aspecial case exists if a security code has been configured as ‘0’. Ifthis has been done itis not
necessaryto enter a code and the controller will enter the chosen level immediately.

2. When the controller is in configuration level the ACCESS list header can be selected from any view

by pressing and together.

3. An alternative way to access configuration level is to power up the instrument with @ and @
buttons pressed. You will then be asked to enter the security code to take you to configuration level.
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3.4

Access Parameter List

The following table summarises the parameters available underthe Access listheader

List Header—Access

Sub-headers: None

Nam e Param eter Des cription Value Default | Access
@ 10 select Press @ or @ to change values Level
Goto To select different levels of access. Lev.1 Operator mode level 1 | Lev.1 L1
Passcodes prevent accidental edit
Lev.2 Operator mode level 2
Lev.3 Operator mode level 3
Config Configuration level
Level2 Code * | To customise the passcodetoaccesslevel2 | 0to 9999 Conf
Level3 Code * | To customise the passcodetoaccess level3 | 0to 9999 3 Conf
Config Code * | To customise the passcode toaccess 0 to 9999 4 Conf
configuration level
IR Mode To activate/de-activate the front panel Off Inactive Off Conf
InfraRed port. This is normally deactivated. on Active
The IR portis used to link the instrument to a
PC and may be used for configuring the
instrument using iTools w hen a digital
comms link is not available. It requires an IR
clip, available fromEurotherm, to link your
Instrument to a PC.
Customer ID To set anidentification number for the 0 to 9999 0 Conf
controller
A/Man Func This enables or disables the front panel On Enabled On Conf
A/MAN button Off Disabled
Run/Hold This enables or disables the front panel On Enabled On Conf
Func RUN/HOLD button Off Disabled
Keylock When setto ‘All' no front panel key is active. | None Front panel keys None Conf
This protects the instrument fromaccidental | All active
edits during normal operation. All Edits and
To restore access to the keyboard from Navigation are
operator levels, pow er up the instrument w ith prevented.
the @ and @ buttons pressed. This
w illtake you directly to the configuration
level password entry.
Standby Set to ‘Yes'to select standby mode. In No No Conf
standby all control outputs are set to zero. Yes
The controller automatically enters standby
mode w henitis in Configuration level or
during the firstfew seconds after switch on.
/\ caution
* When changing passwords please make a record the new password
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List Header—Access Sub-headers: None
Nam e Param eter Des cription Value Default | Access
@ to select @D or Dy change Level
Clear Memory | This parameter only appears if Config Code No Disabled No Conf
=0.
. App Controller memory
See Warning below . reset but comms
and lin tables
retained
LinTables Custom linearisation
tables are deleted
InitComms Communications
ports reset to default
configuration
Wires Clears all wiring
AllMemory Initialises all memory
except linearisation
tables after firmw are
upgrade
Programs Clears all programs
Raise Key These parameters allow keys tobewired, for | Off Show s the current Conf
example, to digital inputs so that the function state of the function
Low er Key can be controlled externally On
Page Key
Scroll Key
Auto/Man Key
Run/Hold Key
Prog Key

Clear Memory must be used with care.
When selected itinitialises the controller to default values.

The formatof this table is used throughoutthis manual to summarise all parameters in a list.

The title of each table is the listheader.
Column 1 shows the mnemonic (Name) ofthe parameter as itappears on the display

Column 2 describesthe meaning or purpose ofthe parameter

Column 3 the value of the parameter
Column 4 a description ofthe enumeration
Column 5 the defaultvalue set when the controlleris firstdelivered

Column 6 the access level for the parameter. If the controlleris in a loweraccess level the parameter
will not be shown
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4. Chapter4 Function Blocks

The controller software is constructed from a number of ‘function blocks’. A function blockis a software
device which performs a particular duty within the controller. It may be represented as a ‘box which
takes data in at one side (as inputs), manipulates the data internally (using parameter settings) and
‘outputs’ the data. Some of these parameters are available to the usersothat they can be adjusted to
suitthe characteristics ofthe process which is to be controlled.

A representation of a function block is shown below.

Name — .
corresponds to { | Loop (Lp) Function Block |
Page Header
/|| Main.Auto Man Main.WkgSP Output
Main.PV OP.Ch10P Param eters
Tune.AtunEn
| ¢ SP.SPSelect
npu PropBand
Param eters< SP.SP1 _
SP.SP2 IntTime
. DerivTime Other
SP.AItSP _ Param eters
SP.AltSPSelect CutbackH
SP.SPTrim CutbackLo
\ etc

Figure 4-1: Example of a Function Block

In the controller, parameters are organised in simple lists. The top of the listshows the listheader. This
correspondsto the name ofthe function block and is generallypresented in alphabetical order. This
name describesthe generic function of the parameters within the list. For example,the listheader
‘AnAlm’ contains parameters which enable you to set up analogue alarm conditions.

In this manual the parameters are listed in tables similar to that shown in section 3.4. The tables include

all possible parameters available in the selected block butin the controller only those available for a
particular configuration are shown.
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4.1 To Access a Function Block
Press the Page button until the name of the function blockis showninthe page header.

Access ListHeader InstrumentListHeader PV Inoput ListHeader

Keep pressing @ to select
further list headers

The list is continuous

Figure 4-2: Parameter List Headings

4.1.1 Sub-Lists or Instances

In some cases the listis broken down into a
number of sub-headersto provide a more This may be text (e.g. ¥ OPT = Options)
comprehensive listofparameters. An example of
this is shown above for the InstrumentList. The
sub-headeris showninthe top right hand corner
(as ¥ Enb inthe diagram). To selecta different

sub-header press OO}

Sub-header.

or numerical (e.g. AnAlm <1 = Analogue Alarm 1

i

igure 4-3: Sub-Header
4.1.2 To Access a Parametersin a Function Block

Press the scroll button until the required parameteris located.

Each parameterinthelistis selected in turn each time this button is pressed. The following example
shows howto selectthe firsttwo parameters inthe Alarm List. All parameters in all lists follow the same
format.

ListHeader- Alarm Number (1)

Alarm Type (in this example, Absolute or Full scale High)

Alarm Input level

Press for further parameters. This listis continuous and will scroll backto the top of the list
OR

Press to jump backto the top of the list.

Figure 4-4: Parameters
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4.1.3 To Change the Value of a Parameter

Press A or O to raise orlower the value of an analogue (numeric) parameter or to change the
selection ofenumerated parameter options.

Any parameter preceded by ¥ is alterable provided the system is in a safe state to allow the parameter
to be changed. For example, ‘Program Number’ cannotbe changed ifthe program is running - it must
be in‘Reset' mode. If an attemptis made to alter the parameterits value is momentarilyreplaced by *---
“andno value is entered.

4.1.3.1 Analogue Parameters

When the raise orlower button is first depressed there is a single incrementor decrementofthe least
significantdigit. Either button can be held down to give a repeating action at an accelerating rate.

4.1.3.2 Enumerated Parameters

Each press ofthe raise orlower button changes the state of the parameter. Either button can be held
down to give a repeating action but not at an accelerating rate. Enumerated parameters are allowed to
wrap around.

4.1.3.3 Time Parameters

Time parameters startwith aresolution of0.1 second mm:sss 0:00.0 to 59:59.9
When 59:59.9 is reached the resolutionbecomes1second hh:mm:ss 1:00:00to 99:59:59
When this limitis reached the resolution becomes 1 minute hhh:mm 100:00to 500:00

4.1.3.4 Boolean Parameters

These are similarto enumerated parameters butthere are only two states. Pressing eitherthe raise or
lower button causes the parameterto toggle between states.

4.1.3.5 Digital Representation Characters
Parameters whose values are used digitally(i.e. bitfields) are represented by:
n . On State or
O - off State

A parameter maybe represented by using anynumber of bits between 1 and 16 inclusive. Scrollingon
to the parameter selects the leftmostbit,and subsequentscroll operations move the selected bitright by
one. Backscrollmaybe usedto move the selected bittowards the left. Raise and lower buttons are
usedto turn the selected biton or off respectively.
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4.2 Navigation Diagram

The diagram below shows all the function blocks available in the 3500 series controllers as listheadings
in configuration level. A function block will not be shown if it has not been enabled orordered, ifit is a
chargeable option.

Selectinturn using -

Access List Instrument PV Input Logic IO AA Relay Module
Configuration Output Identities

access  |—(@—|Inst Fopt] (@), | PVinput | _ (@) fLgclo LA (@) RiyAA _ (-] Modips |

5

|
See Chapter 3 See Chapter 6 See Chapter 7 See Chapter 8 See Chapter 9 See Chapter 10 O
Digital BCD Input Analogue Alarm IO Expander Modules
Communications Alarms Summary
comms *H[_@)| Bcoin #1|—@)|AnAm  #1|_ (@) _|Narm summary| (5 | I0Exp ()| Mod  F1A I

: :

@See Chapter 14 See Chapter 13 See Chapter 12 See Chapter 12 See Chapter 11 See Chapter 10

Communications Counter Digital Alarms Input Monitor Logic Eight Input Logic
Table Operators Operators
[, |commsTab :1_@_, Count %1 _@_, DgAIm *+1 _@_, IPMon %1 _@ Lgc2 *1 _ Lge8 %1 |
! ! ! | ! |
=
See Chapter 14 & 28  See Chapter 15 See Chapter 12 See Chapter 17 See Chapter 18  See Chapter 18 )
Multiple Input Multi-Input Control Loops Load Input
Maths Ops Operator Maths operators Lpl & Lp2 Linearisation
Mux8 *1 @ |Mmutop  #1f,_ (@) | Math2 1| @ |t *Main|,_ (&) | Load (@) Lin16 (™
I ! | | |
D D D
@ See Chapter See Chapter 18 See Chapter 18 See Chapter 21 See Chapter 20 See Chapter 19
18
Polynomial Programmer Real Time User Switch Switch Over Timer
Setup & Edit Clock
Poly *1 _@_, program® Setud__(8)__ | RTClock _ Switch +1 _@_, SwOv er _ Timer *1 |

! | ! | |
P P
See Chapter 19 See Chapter 22 See Chapter 15 See Chapter 29 See Chapter 23 See Chapter 15 @
Humidity/Zirconia User Values Transducer Totaliser
Scaling
Back to Access [ Humidity / — Usrval  #1 Txd s Totaliser #1__
<_®_ Zirconia @ srva @_ xar ‘—
! | | |

See Chapter 16 See Chapter 25 See Chapter 24 See Chapter 15

Figure 4-5: Navigation Diagram
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5. Chapter5 Function Block Wiring

Input and output parameters offunction blocks are wired togetherin software to form a particular
instrumentor function within the instrument. Asimplified overview of how these may be interconnected
to produce a single control loop is shown below.

Sensor
eg thermocouple

Inputs | Control Processes | Input/Output
Process Input PV | | Loop 'O Module 1
PV Input List J—\— Lp List I Mod1A List
Chapter 7 : Main/Setup/ Tune Chapter 10
| IPIDISPIOP/Diag  —1*
Setpoint . Chapter 21
Lp List | ~ | VO Module 2
Chapter 21 2 T — Mod2A List
I 9 ; I Chapter 10
ot Li sati . Prog Lists .
nput Linearisation | : | | Chapter 22
Lin 16 List | |
Chapter 19 . Application specific 'O Module 3
| Humidity List | Mod3A List
Polynomial . ZirconiaList ——— Chapter 10 |e—s
Poly List . — Chapter 16
Chapter 19 I I
Alarm(s)
- | — AnAlm List | Vo MOdUI? 4
Logic Input . Mod4A List
R Chapter 12
Lgc IO List | _i—' Chapter 10 [+
Chapter 8
. Timer/Clock/
Counter/Totaliser l
BCD InpUt ! —| Chapter 15 : /O Module 5
BCDIn List P
. | | Mod5A List
Chapter 13 Chapter 10
. Digital Alarms apter —s
Sw itchover | DghAIm List |
f . Chapter 12
SwoverList | . P VO Module 6
apter .
Mod6A List
! Logic Operators I Chapter 10
ransducer Scaling] | Lgc8 List | —
Txdr List . Chapter 18
Chapter 24 .
I Maths I AA Relay
0 Bxpander | | Math1(2/3) List RIYAA List
IOExp List I Chapter 18 I Chapter 9
Chapter 11 .
! Digital Comms I
User Values . COMMS List
UsrVal List I Chapter 14 |
Chapter 25

Figure 5-1: Controller Example

To/from
plant
devices

ElA232
Or
ElA485

Function blocks are wired (in software) using the Quick Start mode and/or full configuration mode. In the
controllerexample here, the Process Variable (PV) is measured bythe sensorand compared with a
Setpoint(SP) setby the user.

The purpose ofthe control block is to reduce the difference between SP and PV (the error signal) to zero
by providing a compensating outputto the plant via the output driver blocks.

The timer, programmer and alarms blocks maybe made to operate on a number of parameters within

the controller, and digital communications provides an interface to data collection and control.

The controller can be customised to suita particular process by‘softwiring’ between function blocks.
The procedure is described in the following sections.
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51

51.1

Soft Wiring

Soft Wiring (sometimes known as User Wiring) refers to the connections which are made in software
between function blocks. Soft wiring, which will generallybe referred to as ‘Wiring’ from now on, is
possible through the operatorinterface of the instrument. This is described inthe next section butitis
recommended thatthis method is onlyused if small changes are required, forexample, when the
instrumentis being commissioned.

The preferred method of wiring uses the iTools configuration package since it is quicker and
easier. Wiring using iTools is described in chapter 27.

Wiring Example

In general every function block has at leastone input and one output. Input parameters are used to
specify where a function block reads its incoming data (the ‘Input Source’). The inputsource is usually
wired to the output from a preceding function block. Output parameters are usuallywired to the input
source of subsequentfunction blocks.

The value of a parameter which is not wired can be adjusted through the front panel of the controller
providedit is not Read Only (R/O) and the correct access level is selected.

All parameters shown in the function block diagrams are also shown in the parametertables, in the
relevant chapters,inthe order in which they appear on the instrumentdisplay (alphabetical).

Figure 5-2 shows an example ofhow the channel 1 (heat) outputfrom the PID block mightbe wired to
the logic output connected to terminals LA/LC.

Loop function block Output list
Lp S0P

Inputs Outputs To make thls connection see
the follow ing example
Pwr In Ch1 Output /
Pff En Man OP
Settings Logic 1O function block
Lgc IO LA

Output High

Output Low

Rate

PV

SBrk Mode

Safe OP

Man Mode

Figure 5-2: Function Block Wiring
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5.1.2 Wiring Through the Operator Interface

The example shown inthe previous section will be used.
Select configuration level as described in section 3.3.

Then:-
Do This The Display You Should See Additional Notes
1. From any display press to This locates the parameter youw ant to
locate the page in w hich the wire TO
parameter is to be found. (In
this example ‘LgclO’ page)
2. Press @ or @ if necessary
to selecta sub-header. (Inthis
example ‘LA")
3. press D to scrollto the Indicates parameter selected
parameter tobe wired TO. (In
this example ‘PV’)
AIMAN In configuration mode the A/MAN button
@ _ is the Wire button.
4. Press to display
‘WireFrom’
5. Press (as instructed) to Ll F=Fron Youw illalso need to use @ or @
; : 1= roim . :
navigate to the list header _ to selecta sub-header, if appropriate,
w hich contains parameter you h::hl Duteut *0F and to scrollto the parameter - in
wanttow ire FROM. T A this example ‘Ch1 Output’ inthe ‘Lp
OP’ page
AIMAN This ‘copies’ the parameter to be wired
@ FROM
6. Press
[4=+0K,
7. Press as instructed to This ‘pastes’the parameter to PV’
confirm
Indicates that the parameter is wired.
If you w ant to inspect this press @ .
Press @ again to go backto the
display above.
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5.1.3 To Remove a Wire

Do This

The Display You Should See

Additional Notes

1. Select thewired parameter eg
LgclO PV in the above
example,

2. Press @

LWlir=Fi

LF
BCh1 DutFut

This locates the parameter you w ant to
wire TO

3.  Press Ackto clear the
‘WireFrom’ display

This is the quickw ay to selectnow ire.

You canalso select this by pressing
repeatedly

4. Press @

5. Press @ to OK
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5.1.4 Wiring a Parameter to Multiple Inputs

You can repeat the procedure givenin section5.1.2. butitis also possible to ‘Copy and ‘Paste’ a parameter. In
configuration level the RUN/HOLD button becomes a copy function. The following example wires Ch1 Outputto

both LA and LB PV inputs.

Do This

The Display You Should See

Additional Notes

1. Select Chl Output

2.  Press RUN'HOLD

This copies channel 1 output

3. Select the parameter to wire to.
In this case LgclO LA PV

4. Press @

Iir=Fr-

5. Press RUNJHOLD

Llir=From

LF 0P
HCH1 OutrFut

6. Press @

7. Press D toOK

8. Now repeat3to 8 but for LgclO
LB

5.1.5 Wiring Using iTools

The recommended method of wiring is to use iTools.
A description of how iTools may be used for graphical wiring is given in Chapter 27.
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5.1.6 Wiring Hoats with Status Information

There is a subsetoffloat values which may be derived from an input which may become faulty for some
reason, e.g. sensor break, over range, etc. These values have been provided with an associated status
which is automaticallyinherited through the wiring. The listof parameters which have associated status

is as follows:-
Block Input Qutput Block Input Output
Parameters Parameters Parameters | Parameters
Loop.Main PV PV Total In
Loop.SP TrackPV Mux8 In1..8
Loop.OP CH1PotPosition Out
CH2PotPosition Lgc2 In1
Math2 In1 In2
In2 Usrval Val Val
Out Humidity RelHumid
Programmer.Setup PVin Dew Point
Poly In WetTemp
Out DryTemp
Load PVOutl PsychroConst
PVQut2 Pressure
Lin16 In 10.MOD A.PV,B.PV, A.PV,B.PV,
out C.pv C.Pv
Txdr InVal o PV PV
outval MultiOper Cascin SumOut
IPMonitor In inlto8 MaxOut
Sw itchOver In1 MinOut
n2 AvOut
Out

Parameters appearin both lists where they can be used as inputs or outputs depending on

configuration. The action of the block on detection of a ‘Bad’ inputis dependentupon the block. For
example,the loop treats a ‘Bad’ inputas a sensor break and takes appropriate action; the Mux8 simply
passes on the status from the selected inputto the output, etc.
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The Poly, Lin16, SwitchOver, Mux8, Multi-Operator, 10.Mod, and I0.PV blocks can be configured to act
on bad status invarying ways. The options available are as follows:-

0: Clip Bad

The measurementis clipped to the limitit has exceeded and its status is setto ‘BAD’, such that any
function block using this measurementcan operate its own fallback strategy. For example, control loop
may hold its output to the current value.

1: Clip Good

The measurementis clipped to the limitit has exceeded and its status is setto ‘GOOD’, such that any
function block using this measurementmaycontinue to calculate and not employits own fallback
strategy.

2: Fallback Bad

The measurementwill adoptthe configured fallback value which has been setby the user. In addition
the status of the measured value will be setto ‘BAD’, such that any function block using this
measurementcan operate its own fallback strategy. For example, control loop may hold its output to the
current value.

3: Fallback Good

The measurementwill adoptthe configured fallback value which has been setby the user. In addition
the status of the measured value will be set to ‘GOOD’, such that any function block using this
measurementmaycontinue to calculate and not employits own fallback strategy

4: Up Scale

The measurementwill be forced to adoptits high limit. This is like having a resistive pullup on an input
circuit. In addition the status of the measured value will be setto ‘BAD’, such that any function block
using this measurementcan operate its own fallback strategy. For example,the control loop may hold
its output to the current value.

5: Down Scale

The measurementwill be forced to adoptits low limit. This is like having a resistive pull down on an
inputcircuit. In addition the status of the measured value will be setto ‘BAD’, such that any function
block using this measurementcan operate its own fallback strategy. For example,the control loop may
hold its output to the current value.
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5.1.7 Edge Wires
If the Loop.Main.AutoMan parameterwas wired from alogicinputin the conventional manneritwould be
impossible to putthe instrumentinto manual from the front panel of the instrument. Other parameters
need to be controlled by wiring but also need to be able to change under other circumstances, e.g.
Alarm Acknowledgements. forthis reason some Boolean parameters are wired in an alternative way.
These are listed as follows -

SET DOMINANT

When the wired in value is 1 the parameteris always updated. This will have the effect of overriding any
changes through the front panel or through digital communications. When the wired in value changes to
0 the parameteris initiallychanged to 0 but is not continuouslyupdated. This permits the value to be
changed through the front panel or through digital communications.

Loop.Main.AutoMan

Programmer.Setup.ProgHold

Access.StandBy

RISING EDGE

When the wired in value changes from O to 1, a 1 is written to the parameter. At all other times the
parameteris notupdated by the wire. This type of wiring is used for parameters which startan action
and when once completed the block clears the parameter. When wired to, these parameters can still be
operated from the front panel or through digital communications.

Loop.Tune.AutotuneEnable

Programmer.Setup.ProgRun

Programmer.Setup.AdvSeg

Programmer.Setup.SkipSeg

Alarm.Ack

AlmSummary.GlobalAck

DigAlarm.Ack

Txdr.ClearCal

Txdr.StartCal

Txdr.StartHighCal

Txdr.StartTare

IPMonitor.Reset

Instrument.Diagnostics.ClearStats

BOTH EDGE

This type of edgeis used for parameters which mayneed to be controlled by wiring or but should also
be able to be controlled from the front panel or through digital communications. If the wired in value
changes then the new value is written to the parameter by the wire. At all other times the parameteris
free to be edited from the front panel or through digital communications.

Loop.SP.RateDisable
Loop.OP.RateDisable
Comms.BroadcastEnabled
Programmer.Setup.RunHold
Programmer.Setup.RunReset
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5.1.8 Operation of Booleans and Rounding
5.1.8.1 Mixed Type Wiring

Parameters of function blocks are one of the following types shown below. Wires which connectone
type to anothercause a type conversionto occur. The values wired may also be rejected or clipped
depending on type and limits.

BOOLEANS (including Edges)

Any value greaterthan or equal to 0.5 wired to a boolean (oredge)is considered true. When wired to
other values booleans will be considered as O or 1.

INTEGER
Values outside the limits ofthe integer will be clipped to the limits.

ENUMERATED INTEGER
Values which are outside the limits ofan enumerated parameter or do not have a defined enumeration
will not be written.

BINARY INTEGER (PIANO KEYS)
A value which exceeds the number of bits used by the parameter will be rejected.

FLOAT

Values outside the limits ofa float parameter will be clipped to the limits. Wiring from a float to any other
type will be rounded to the nearestinteger. Where the value falls half way between two integers it will
be rounded towards the higher absolute value. l.e. -3.5 rounds to -4 and +3.5 rounds to +4.

TIME

Times can only be wired to or from other times or floats. When wired to or from floats the float value is in
seconds.

STRING
String values can not be wired.

NOTE

In 3500 Firmware V1.12 and before floats were truncated, rather than rounded and booleans rejected any value
butOor1.
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6. Chapter 6 Instrument Configuration

6.1

6.2

6.3

WhatIs Instrument Configuration?
Instrumentconfiguration allows you to:-

1. Enable controller function blocks
Enable options
Customise the display
Read information aboutthe controller
Read internal diagnostics

areDn

To Select Instrument Configuration

Select Configuration level as described in Chapter 3.

Press @ from the Access list. The first view displayedis the header ‘Inst’ plus the sub-header

‘T END.

This allows you to enable ordisable instrumentoptions. The ‘¥’ symbol indicates further sub-headers
are available. To selectthese press @ or ™.

EUROTHERM - "EUROTHERM I

[I:ll'l’:-E [nnE

3504 504 ]
PROG RUNHOLD 350 AMAN RUNHoo % I
L] L [ ] [ ]

Figure 6-1: Instrument Configuration Displays

Function Block Options

Function blocks are described in Chapter5. Function blocks maybe enabled ordisabled in the ‘Inst’
‘Enb’ list. If the function blockis enabled a listheader containing parameters applicable to the feature
will be available as shown in the Navigation diagram, section 4.2. If the optionis disabled the listheader
will not be shown, thus ensuring thatonlythose parameters which are relevantto the application are
displayed.

Chargeable options can only be enabled if they have been ordered.

1. Press to scroll to the option required
2. Press @ or ™ to editthe option. U = pisabled B =Enabled
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6.3.1 To Enable Function Blocks
The following table lists the options which can be enabled in the controller:-

List Header: Inst

Sub-header: Enb (Enable)

Nam e Param eter Value Default | Access
@ to select Description Press @ or ® 1o change values Level
AnAIm Analogue alarms goooodgoo All 8 analogue alarms disabled Conf
IR nnngn All 8 analogue alarms enabled
BCDIn BCD sw itch input |:| |:| Both inputs disabled Conf
i Both inputs enabled
Counter Counters O O Both counters disabled Conf
na Both counters enabled
PackBitEn Pack bits. Allows gdaoo All four blocks disabled Conf
up to 16 booleans
to be packed into (NN All four blocks enabled
one word
UnpackBitEn Un packbits. To gdaoo All four blocks disabled Conf
remove booleans
fromthe word i All four blocks enabled
DgAlm Digital alarms OO0O000000 ansdigital alarms disabled Conf
BEEEBRNNRR ,sdgial alarms enabled
Humidity Humidity control g Humidity block disabled Conf
| Humidity block enabled
10 Exp IO expander 0o expander disabled Conf
| 10 expander enabled
IP-Mon Input monitor O O Both monitors disabled Conf
na Both monitors enabled
Lgc2 Logic operators goooooaoo All 8 logic operators disabled Conf
Enl/En2/En3
IR nnngn All 8 logic operators enabled
Lgcs Logic 8 operator U0 Bgoth operators disabled Conf
na Both operators enabled
Lin16Pt input linearisation | [1 [1 goth input linearisation tables disabled Conf
na Both input linearisation tables enabled
Load Load enable U0 Load1/2 disabled As order | Conf
code
i Load 1/2 enabled
Loop Loop enable U0 control Loop 1/2 disabled Asdorder Conf
code
na Control Loop 1/2 enabled
Math2 Analogue(Maths) |0 O 000000 angmaths operators disabled Asorder | Conf
En1/En2/En3 Operators code
IR nnngn All 8 maths operators enabled
MultiOper Multi-input ao Multi-operator input disabled Conf
operator block
il Multi-operator input enabled
Mux8 Multiplexor U000 Anfour muttiplexors disabled Conf
innn All four multiplexors enabled
Poly Polynomial O O Both polynomials disabled Conf
linearisation block
il Both polynomials enabled
Progr Programmer ao Programmer 1/2 disabled Conf
na Programmer 1/2 enabled
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List Header: Ins

t

Sub-header: Enb (Enable)

Name Param eter Value Default Access
Description Level
@ to select P Press @ or D 1o change values
RTClock Real time clock 0 Real time clock disabled Conf
| Real time clock enabled
Switch User switches UOO0O00000 anguserswitchesdisabled Conf
ifninnnnil All 8 user switches enabled
Sw Over Switchoverblock | [] Switch over block disabled Conf
| Sw itch over block enabled
Timer Timers U000 Anfourtimers disabled As order | Conf
code
innn All four timers enabled
Totalise En Totalisers O O goth totalisers disabled Conf
(N Both totalisers enabled
TrScale Transducer U0 Both transducer inputs disabled Conf
scaling
na Both transducer inputs enabled
UsrText User text UOO0O00000 anguservalues disabled Conf
ifninnnnil All 8 user values enabled
UsrvalEnl User values Ooddddd ansuservalues disabled Conf
UsrVal En2
ifnnnnnn All 8 user values enabled
Zirconia To enable the U Zirconiablock disabled Conf
Zirconia function
block. This is only | B Zirconia block enabled
available if
ordered
The left most flag indicates the firstinstance e.g. Alarm1.
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6.4 Instrument Options
This page allows you to setup options as listed in the following table:-

List Header: Inst

Sub-header: Opt (Options)

Nam e Param eter Description Value Default Access
@ to select Press ® or @ to change values Ll
Units Instrument display units C ° Celsius C Conf
F ° Fahrenheit
K ° Kelvin
ProgMode To select the type of programmer. SingleChn Single channel SyncAll Conf
(two
independent
@ Ensure that tw o programmers are channels)
enabled (see previous section) otherwise | g
s : yncAll All segments of
only ‘SingleChn’ can be selected). tw 0 programmer
blocks are
synchronised
SyncStart Two
programmers
syncronised at
start of run
PV Start? To enable PV Start. See Programmer No Disabled Disabled Conf
section 22.15. Yes Enabled
ImmSP? When enabled, changes to the w orking No Disabled - In Disabled Conf
setpoint (WSP) take effectimmediately operator level _
w hen adjusted using the front panel & or the new setfpomt
@ buttons. (Note, w hen adjusted over It?leerr];?sr:;jloa tg:
comms the change alw ays takes place butt onl is w
immedi_ately). The w orking setpoint may released and is
be derlvedfromSP.l, SP2 ir a indicated by a
programmer setpoint- PSP™. brief flashin the
display
Edits to the active setpoint usually take Yes Enabled - In
effect afterthe raise/lower button is operator level
released. It may be desirable, in some the new setpoint
applications such as crystal growing, to is entered
eliminate this delay. This option also continuously and
provides compatibility w ith other no flash of the
instruments such as the 818 or the 902 display is
series. shown.
The effectis seen on Summary Pages,
User Pages (w hen WSPis promoted) and
in Program Status Page (w hen changing
PSP in Hold).
* If the w orking setpoint is derived from
the programmer then the parameter
‘ImmPSP’ is show nin the programmer
Run list in iTools only. This parameter can
be hidden by disabling the parameter
‘EnablelmmPSP  w hichis shownin the
programmer Setup list in iTools. These
parameters are not show ninthe user
interface of 3500.
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6.5 Display Formatting

The displaywhich will be shown in Operator levels 1 to 3 may be customised.
This is achieved in the ‘Inst’ configuration listusing the sub-header ‘Dis’.

6.5.1 To Customise the Display

The controllermustbe in Configuration level.

Then:-
Do This

1. Press as many times as
necessary until‘Inst’ is displayed

2. Press @ or @ to select ‘Dis’

The Display You Should See

Additional Notes

If a parameter from, say, the previous
display is being show n, thenitwillbe

necessary to press toreturntothe top
of the list

3. Press @ to scrollto the first
parameter - ‘Home Page’

4. Press @ or @ to change the
selection

In operator level the instrument, by default,
show s ‘Loop’ parameters in the HOME
display.

The HOME display may also show :-

Program Programmer parameters

Custx Up to 8 view s may be customised
Custl will select the first

Access Accessparameters

The follow ing table show s the full list of
parameters available to customise the

display
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List Header: Inst Sub-header: Dis (Display)
Nam e Param eter Description Value Default | Access
@ to select Press @ or D 1o change values Level
Home Page Configures w hich set of parameters Loop Loop summary Loop Conf
are show n inthe message display of Program Program summary
the HOME view when the controller is Custom 1t08 | Customised
in operator level.
Access Access
Home Timeout | In operator levelthe controller can be Off to Off =the controller wil 0:.01 Conf
made to revert to the HOME display 0:01to 1:00 hr | notreverttothe HOME (1 min)
after afixed time follow ing selection of display
other pages
Loop A summary of the Loop parameters On Enabled On Conf
Summary are displayed in the message centre Off Disabled
(section 2.8.1.) in the selected
operating level
Loop 1 A summary of loop 1 parameters On Enabled On Conf
Summary Off Disabled
Loop 2 A summary of loop 2 parameters On Enabled On Conf
Summary Off Disabled
Prog A summary of the Program On Enabled On Conf
Summary parameters are displayed in the Off Disabled
message centre (section 2.8.1.) in the
selected operating level
Bar Scale Max | Upper limit of the vertical bar graph -99999to 1372 Conf
scale 99999
Bar Scale Min Low er limit of the vertical bar graph -99999to -200 Conf
scale 99999
Main Bar Val Main bar graph value This can be wired to any parameter. L3
Aux1BarVal | Firstauxiliary bar graph value See also section 6.5.2. L3
Aux2 Bar Val Second auxiliary bar graph value L3
Language To select the language (w hen English (French, German, Spanish) Conf
available)
Prog Edit Defines the level in w hich a program Levell Levell Conf
may be edited Level?
Level3
Controll Page | Defines the level in w hich the control Off Levell Conf
page 1is shown Levell
Control2 Page | Defines the level in w hich the control Level2
page 2 is shown
Alarm Page Defines the level in w hich the alarm
page is shown
Alarm Enables/disables the alarm summary On Enabled On Conf
Summary page in operator levels Off Disabled
OP1 Beacon By default the output beacons are Off Beacon off R/O
w ired to operate w hen channel 1 or o B
channel 2 outputs from the selected n eaconon
OP2 Beacon loop are active. They can, how ever, Off Beacon off RIO
be wired to operate on any parameter.
On Beaconon
Txdrl Page Defines the level in w hich the Levell Levell Conf
Transducer 1 Scaling page is visible Level 2
Level3
Txdr2 Page Defines the level in w hich the Levell Levell Conf
Transducer 2 Scaling page is visible Level2
Level3
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6.5.2 Bar Graph (3504 0nly)
The bar graph shown on the left hand side of the displaycan be wired to any analogue parameter.
The example shownin section 27.10.13 shows the bar graph wired to the main PV.

Markers can also be placed on the bar graph which can be used to indicate minimumand maximum
points. These points are defined by the parameters ‘Auxl Bar Val’ and ‘Aux2 Bar Val’ respectively. The
markers maybe fixed in position by leaving these two parameters unwired and entering an analogue
value. Alternatively, they may be wired — inthe following example they are wired to low and high alarm
points.

Aux1BarVal

Main Bar Value (PV) below both markers __ J i

Aux1BarVal —

Main Bar Value (PV) betw een both markers __|

Aux1BarVal —

Main Bar Value (PV) above both markers

Figure 6-2: Bar Graph Markers
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6.6 Instrument information
This listprovides information aboutthe controller as follows:-

List Header: Inst | Sub-header: Inf

Nam e Param eter Description

@ to select

Inst Type The type of instrument e.g., 3504, can be used over comms to identify the instrument being
communicated w ith

Version Num The version of instrument software. Can be used to identify the build of software being used and hence
w hat features are available.
If an upgrade is performed, this wiillbe updated and the instrument non volatile ram w ill be re-initialised.

Serial Num The unique serial number of the instrument. This is set at the factory and cannot be changed.

Passcodel Codes required to remotely upgrade the controller cost options

Passcode2 Codes required to remotely upgrade the controller cost options

Passcode3 Codes required to remotely upgrade the controller cost options

Company ID A Modbus code allocated to Eurotherm
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6.7

Instrument Diagnostics

This listprovides fault finding diagnostic information as follows:-

List Header: Inst

Sub-header: Dia

Nam e Param eter Description

@ to select

CPU % Free This is the amount of free CPU Time left. It show sthe percentage of the tasks ticks that are idle.

CPU % Min A benchmark of the low est reached value of the CPU free percentage.

Con Ticks This is the number of ticks that have elapsed w hile the instrument w as performing the control Task.

Max Con Tick A benchmark of the maximum number of ticks that have elapsed w hile the instrument w as performing the
control Task

Ul Ticks This is the number of ticks that have elapsed w hile the instrument w as performing the user interface
Task.

Max Ul Ticks A benchmark of the maximum number of ticks that have elapsed w hile the instrument w as performing the
user interface Task

Clear Stats Resets the instrument performance bench marks.

Pow er FF The measurement of the instrument line voltage.
Pow er feedforward can be enabled by setting the parameter ‘Pff En’ in the Loop Output list (section
21.8.1)to ‘Yes'. This sets the controlloop PFF Value parameter such that the control algorithm can
compensate for mains voltage fluctuations w hen the instrument is connected to the same phase as the
heater.

A/Man Key The purpose of these parameters is to allow the functions to be wired to, for example, a digital input so
that the function can be controlled froman external source.

Prog Key

Run/Hold Key

Error Count The number of errors logged since the last Clear Log. Note how ever, thatif an error occurs multiple

times only the first occurrence will be logged, but each eventwillincrement the count.

Error 1 toError 8

The first8 errors to occur below for options

Clear Log

Clears the error log entries and count.

String Count

Number of User Strings Defined

String Space

Space Available For User Strings.

Segments Left

Number of Available Program Segments

Gives the number of unused program segments. Each time a segment is allocated to a program, this
value is reduced by one.

Ctl Stack Free

Control Stack Free Space (w ords)
The number of w ords of un-used stack for the control task

Comms Stack
Free

Comms Stack Free Space (w ords)
The number of w ords of un-used stack for the comms task

Ul Stack Free

HMI Stack Free Space (w ords)
The number of w ords of un-used stack for the HMI task

Idle Stack Free

Idle Stack Free Space (w ords)
The number of w ords of un-used stack for the idle (background) task.

Max.Inst Segs

Displays the maximum number of program segments — 500 (read only)

Segs Per Prog Displays the maximum number of segments available in any program — 50 (read only)
Cntrl Overrun This is a flagw hich is set if the tick rate exceeds 110ms
Pw r Fail Count This counts the number of times that the controller has been pow ered down

Custl to Cust3
Name

This displays the name of the table dow nloaded or ‘No tbl' if noneis loaded
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NOTE

0: There is no error

1: Bad or unrecognised module ident. A module has been inserted and has a bad or unrecognised

ident, either the module is damaged or the module is unsupported.

: Factory calibration data bad. The factory calibration data has been read from an /O module and has

not passed the checksum test. Either the module is damaged or has not been initialised.

: Module changed for one of a different type. The configuration may now be incorrect

5: 1/0 Chip DFC1 communication failure. The onboard generic I/O Chip DFC1 will not communicate.

10

11

13
18

20

21:
22:
23:
24:
25:
26:
27:
28:
29:
43:

55
56

58
62
78

This could indicate a build fault in the instrument.

: /O Chip DFC2 communication failure. The onboard generic I/O Chip DFC2 will not communicate.

This could indicate a build faultin the instrument.

: /O Chip DFC3 communication failure. The onboard generic /0O Chip DFC3 will not communicate.

This could indicate a build fault in the instrument.

: Calibration data write error. An error has occured when attempting to write calibration data back to
an /O module's EE.

: Calibration data write error. An error occured when trying to read calibration data back from the EE
on an I/O module.

: Fixed PV input error. An error occured whilst reading data from the fixed PV Input EE.

: Checksum error. The checksum of the NVol RAM has failed. The NVol is considered currupt and
the instrument configuration may be incorrect.

: Resistive identifier error. An error occured when reading the identifier from an /O module. The
module may be damaged.

Fixed PV ident has been changed. This may be due to installation of new Power Supply Board.
Module 1 changed for one of a different type. The configuration may now be incorrect
Module 2 changed for one of a different type. The configuration may now be incorrect
Module 3 changed for one of a different type. The configuration may now be incorrect
Module 4 changed for one of a different type. The configuration may now be incorrect
Module 5 changed for one of a different type. The configuration may now be incorrect
Module 6 changed for one of a different type. The configuration may now be incorrect
H Module changed for one of a different type. The configuration may now be incorrect
J Module changed for one of a different type. The configuration may now be incorrect

Invalid custom linearisation table. One of the custom linearisation tables is invalid. Eitherithas
failed checksum tests or the table downloaded to the instrumentis invalid.

: Instrument wiring invalid or corrupt.

: Non Vol write to volatile. An attemptwas made to perform a checksummed Non Vol write to a non
checksummed address.

: Recipe load failure. The selected recipe failed to load.
: Max Wire Limit reached. Using Quick Startthe maximum number of wires has been reached

: Corrupted User Page. Acorruption of one or more configured user pages has been detected

80
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7. Chapter 7 Process Input

The process inputlistcharacterises and ranges the signal from the inputsensor. The Process Input
parameters provide the following features:-

Input Type and
linearisation

Displayunits and

resolution

Input filter

Fault detection

User calibration

Over/Under range

Thermocouple (TC) and 3-wire resistance thermometer (RTD) temperature
detectors

Volts, mV or mA inputthrough external shuntorvoltage divider, available with linear,
square rootor custom linearisation

See the tablein section 7.2.1 for the listof inputtypes available

The change of displayunits and resolution will applyto all the parameters related to
the process variable

First orderfilter to provide damping ofthe inputsignal. This maybe necessaryto
prevent the effects of excessive process noise onthe PV inputfrom causing poor
control and indication. More typically used with linear process inputs.

Sensor breakis indicated by an alarm message ‘Sbr’. For thermocouple itdetects
whenthe impedance is greater than pre-defined levels;forRTD when the

resistanceis less than 12Q.
Either by simple offsetorby slope and gain. See section 7.2.6 for further details.

When the inputsignal exceeds the inputspan by more than 5% the PV is shown as
‘HHHHH’ or ‘LLLLL’. The checkis executed twice: before and after user calibration
and offset adjustments. The same indications applywhen the displayis notable to
showthe PV, for example, when the inputis greaterthan 9999.9°C with one decimal
point.

7.1 To select PV Input
Select Level 3 or Configuration level as described in Chapter 3.

Then press @ as manytimes as necessaryuntil the header ‘PVinput' ‘ is displayed

7.2 Process Input Parameters
List Header - PV Input Sub-headers: None
Nam e Param eter Des cription Value Default | Access
@@ 1o select Press @ or @ to change values Level
10 Type PV input type. ThermoCpl Thermocouple Conf
Selects input linearisation  ["grp Platinum resistance thermometer RO L3
and range
Logl0 Logarithmic
HZ Volts High impedance voltage input
(typically used for zirconia probes)
Volts Voltage
mA milli amps
80mVv 80 milli volts
40mv 40 milli volts
Pyrometer Pyrometer
Lin Type Input linearisation see section Conf
7.2.1. RO L3
Units Display units used for see section Conf
units conversion 7.2.3.
Res’n Resolution XXXXX to Conf
XXXXX
CJC Type To selectthe cold junction | Internal See description in section 7.2.2. for Internal Conf
compensation method 0°C further details
Only appears if IO Type = | 45°C
Thermocouple 50°C
External
Off
SBrk Type Sensor breaktype Low Sensor breakw ill be detected w henits Conf
impedance is greater than a ‘low’
value
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List Header - PV Input

Sub-headers: None

Nam e Param eter Description Value Default | Access
@ 10 select Press @ or @ o change values Level
High Sensor breakw ill be detected w hen its
impedance is greater than a ‘high’
value
Off No sensor break
SBrk Alarm Sets the alarm action ManLatch Manual latching | seealso the alarm L3
w hen asensor break - Chapter 12 Alarms
condition is detected NonLatch No latching
Off No sensor breakalarm
SBrk Out Sensor break alarm status | Off or On L3 RO
Disp Hi Configures the maximum see also section 7.2.6. L3
displayable reading.
play g These parameters Display Reading
Disp Lo Configures the minimum only appear for L3
displayable reading. VvV, mV, mA Disp Hi
Range Hi Configures the maximum input types L3
(electrical) input level.
Range Lo Configures the minimum L3
(electrical) input level )
DispLo Electrical Input
Range Lo Range Hi
Fallback Fallback Strategy Dow nscale Meas Value = Input range lo - 5% of Conf
See also section 7.2.5. the mV signal received fromthe PV
input.
Upscale Meas Value = Input range Hi + 5% of
the mV signal received fromthe PV
input.
Fall Good Meas Value = Fallback PV
Fall Bad Meas Value = Fallback PV
Clip Good Meas Value = Input range Hi/lo +/- 5%
Clip Bad Meas Value = Input range Hillo +/- 5%
Fallback PV Fallback value. See also section 7.2.5. Instrument range Conf
Filter Time Input filter time. Off to 500:00 (hhh:mm) 0:01.6 L3
Aninput filter provides damping of the miss.s to hh:mm:ss to hhh:mm
input signal. This may be necessary to
preventthe effects of excessivenoise on
the PV input.
Emiss Emissivity. Used for Pyrometer input only | Off 0.1to 1.0 1.0 L3
to compensate for the different reflectivity
produced by different type of surface
Meas Value The current electrical value of the PV input R/O
PV The current value of the PV input after Instrument range R/O
linearisation
Offset Used to add a constant offset to the PV Instrument range L3
see section 0.
Lo Point Allow s atwo point offsetto be applied to Instrument range L3
Lo Offset the controller to compensate for sensor or
0 Orse connection errors between sensor and the
Hi Point input to the controller.
- See section 7.2.8 for further details
Hi Offset
CJC Temp Reads the temperature of the rear L3 RO
terminals at the thermocouple connection
Only appears if IO Type = Thermocouple
SBrk Value Sensor break Value R/O
Used for diagnostics only, and displays the
sensor breaktrip value
Lead Res The measured lead resistance on the RTD R/O
Only appears if IO Type = RTD
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List Header - PV Input Sub-headers: None
Name Param eter Des cription Value Default | Access
@ to select Press ) or @ to change values el
Cal State Calibration state Idle Conf
Calibration of the PV Input L3 R/O
is described in Chapter 26.
Status PV Status OK (0) Normal operation R/O
K‘/e currentstatus of the StartUp (1) Initial startup mode
. Sbreak (2) Input in sensor break
Out Of PV outside operating limits
Range (3)
Saturated Saturated input
(4)
Not Uncalibrated channel
Calibrated
(5)
7.2.1 Input Types and Ranges
Usedto selectthe linearisation algorithm required bythe inputsensor.
A selection ofdefault sensorlinearisations are provided for thermocouples/RTD's and Pyrometers.
If linearisation type is linear a y=mx+c relationship is applied between DisplayHigh/DisplaylL ow and
RangeHigh/RangeLow.
Three custom tables maybe configured by downloading an appropriate table from an extensive library
Input Type Min Max Units Min Range Max Units
Range Range Range
J Thermocouple type J -210 1200 °C -346 2192 °F
K Thermocouple type K -200 1372 °C -328 2502 °F
L Thermocouple type L -200 900 °C -328 1652 °F
R Thermocouple type R -50 1768 °C -58 3214 °F
B Thermocouple type B 0 1820 °C 32 3308 °F
N Thermocouple type N -200 1300 °C -328 2372 °F
T Thermocouple type T -200 400 °C -328 752 °F
S Thermocouple type S -50 1768 °C -58 3215 °F
PL2 Platinell 0 1369 °C 32 2496 °F
C Thermocouple type C
PT100 Pt100 resistance thermometer -200 850 °C -328 1562 °F
Linear mV or mA linear input -10.00 80.00
SqRoot Square root
Thl 1 Customised linearisation table 1
Thl 2 Customised linearisation table 2
Thl 3 Customised linearisation table 3
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7.2.2 CJC Type

A thermocouple measures the temperature difference between the
measuring junction and the reference junction. The reference
junction, therefore, musteitherbe held at a fixed known temperature
or accurate compensation be used for any temperature variations of
the junction.

Measuring
7.2.2.1 Internal Compensation junction
The controlleris provided with a temperature sensing device which : >
sensesthe temperature atthe pointwhere the thermocoupleiis
jo_ined to the copperwiring of the instrumentand applies a corrective Reference ®
signal. junction

Where very high accuracyis needed and to accommodate multi-

thermocouple installations, larger reference units are used which

can achieve an accuracy of £0.1°C or better. These units also allow the cables to the instrumentation to
be runin copper. The reference units are contained basicallyunder three techniques. Ice-Point, Hot Box
and Isothermal

7.2.2.2 The Ice-Point

There are usuallytwo methods offeeding the EMF from the thermocouple to the measuring
instrumentation via the ice-pointreference. The bellows type and the temperature sensor type.

The bellows type utilises the precise volumetric increase which occurs when a known quantity of ultra
pure water changes state from liquid to solid. A precision cylinder actuates expansion bellows which
control powerto a thermoelectric cooling device. The temperature sensortype uses a metal block of
high thermal conductance and mass, which is thermallyinsulated from ambienttemperatures. The block
temperature is lowered to 0°C by a cooling element, and maintained there bya temperature sensing
device.
Specialthermometers are obtainable for checking the 0°C reference units and alarm circuits that detect
any movementfrom the zero position can be fitted.

7.2.2.3 The Hot Box
Thermocouples are calibrated in terms of EMF generated by the measuring junctions relative to the
reference junction at 0°C. Different reference points can produce different characteristics of
thermocouples, therefore referencing atanothertemperature does present problems. However, the
ability of the hot box to work at very high ambienttemperatures, plus a good reliabilityfactor has led to
anincreaseinits usage. The unit can consistofa thermallyinsulated solid aluminium block in which the
reference junctions are embedded.

The blocktemperature is controlled by a closed loop system, and a heateris used as a boosterwhen
initiallyswitching on. This booster drops outbefore the reference temperature, usuallybetween 55°C
and 65°C, is reached, but the stabilityof the hot boxtemperature is now important. Measurements
cannotbe taken until the hot box reaches the correct temperature.
7.2.2.4 Isothermal Systems
The thermocouple junctions being referenced are contained in a block which is heavily thermally
insulated. The junctions are allowed to follow the mean ambienttemperature, which varies slowly. This
variation is accurately sensed byelectronic means, and a signal is produced for the associated
instrumentation. The high reliabilityfactor of this method has favoured its use for long term monitoring.
7.2.2.5 CJC Options in 3500 Series
0: CJC measurementatinstrumentterminals
1: CJC based on external junctions keptat OC (Ice Point)
2: CJC based on external junctions keptat 45C (Hot Box)
3: CJC based on external junctions keptat 50C (Hot Box)
4: CJC based onindependentexternal measurement
5: CJC switched off
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7.2.3 Display Units
None
Abs Temp °C/°F/°K,
V, mV, A mA,

PH, mmHg, psi, Bar, mBar, %RH, %, mmWG, inWG, inWW, Ohms, PSIG, %02, PPM, %CO02, %CP,

%l/sec,

RelTemp °CPFK(rel)*,
Vacuum

sec, min, hrs,

e RelTemp (Relative Temperature) maybe used when measuring differential temperatures. Itinforms
the controller not to add or subtract 32 when changing between °C and °F.

7.2.4 Sensor Break Value

The controller continuouslymonitors the impedance ofa transducer or sensor connected to any
analogue input(including plug in modules). This impedance, expressed as a percentage ofthe
impedance which causesthe sensorbreakflagtotrip, is a parameter called ‘SBrk Trip Imp’ and is
available in the parameterlists associated with both Standard and Module inputs ofan analogue nature.
The table below shows the typical impedance which causes sensor break to trip for various types of
inputand high and low ‘SBrk Impedance parameter settings. The impedance values are only
approximate (+25%) as they are not factory calibrated.

module)

PV Input (Also applies to the Analogue Input

mVinput (+40mVor +80mYV)

Volts (+10V)

SBrk Impedance — High
SBrk Impedance - Low

~ 12KQ
~ 3KQ

Volts input (-3Vto +10V) and HZ Voltsinput(-1.5to 2V)

SBrk Impedance — High
SBrk Impedance - Low

~ 20KQ
~5KQ

7.2.5 Fallback

A Fallback strategy may be used to configure the defaultvalue for the PV in case of an error condition.
The error may be due an out of range value, a sensor break, lack of calibration or a saturated input.

The Status parameter would indicate the error condition and could be used to diagnose the problem.
Fallback has several modes and maybe associated with the Fallback PV parameter

The Fallback PV may be usedto configure the value assigned to the PV in case of an error condition.
The Fallback parameter should be configured accordingly.

The fallback parameter maybe configured so as to force a Good or Bad status when in operation. This
in turn allows the userto choose to override or allow error conditions to affect the process.
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7.2.6 PV Input Scaling

PV input scaling applies to the linear mVinput range only. This is setby configuring the ‘IO Type’
parameterto 40mV, 80mV, mA, Volts or HZVolts. Using an external burdenresistor of2.49Q, the
controller can be made to accept 4-20mAfrom a current source. Scaling of the PV input will match the
displayed reading to the electrical inputlevels from the transducer. PV input scaling can only be
adjusted in configuration level and is not provided for directthermocouple, pyrometer or RTD inputs.

The graph below shows an example ofinputscaling, where itis required to display 75.0 when the input
is 4mV and 500.0 when the inputis 20mV .

If the inputexceeds +5% of the Range Lo or Range Hi settings, sensor break will be displayed.

For mA inputs
4-20mA= 9.96-49.8mVwith
2.49Q load resistor

0-20mA= 0-49.8mVwith 2.49Q
load resistor

mA input will detect sensor
breakif mA<3mA

Use a currentsource to remove
shuntresistor errors

Display
Reading

Disp Hi
eg 500.0

Disp Lo
eg 75.0

Hectrical Input

Range Lo
(eg4 mV)

7.2.6.1 Example: To Scale a Linear Input:-

Range Hi
(eg20 mV)

Figure 7-1: PV Input Scaling

Do This

The Display You Should See

Additional Notes

1. Select Conf as described in Chapter 3.
Then press toselect‘PVinput’

2. Press @ to scrollto ‘10 Type’

3. Press @ or @ to ‘mA’, ‘Volts’or
mv

Linearisation type and resolution should
also be set as appropriate.

4. Press @ to scrollto ‘Disp Hi’

5. Press @ or @ to ’500.00’

Resolution set to XXXX.X in this example

6. Press @ to scrollto ‘Disp Lo’

7. Press @ or @ to ‘75.00°

8. Press @ to scrollto ‘Range Hi’

9. Press @ or ™ t020.000

The controller willread 500.0 for a mA
input of 20.00

10. Press to scrollto ‘Range Lo’

11. Press @ or 10 4.000°

The controller willread 75.0 for amA input
of 4.00
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7.2.7 PV Offset

All ranges ofthe controller have been calibrated againsttraceable reference standards. This means that
if the input type is changed itis not necessaryto calibrate the controller. There may be occasions,
however, whenyou wishto apply an offset to the standard calibration to take accountof known errors
within the process, forexample, a known sensor error ora known error due to the positioning ofthe
sensor. Intheseinstances itis not advisable to change the reference calibration, butto apply a user

defined offset.
It is also possible to applya

two point offsetand this is described in the next section.

PV Offset applies a single offsetover the full displayrange of the controller and can be adjusted in Level

3.

Display
Reading

It has the effect of moving the curve up a down abouta central pointas shown in the example below:-

s/
s/
/
/
/
s/
7N
1, / Factory
// calibration
/
/
s/
/s

/s

Fixed offset
(e.9.2)

Electrical Input

Figure 7-2: PV Offset

7.2.7.1 Example: To Apply an Offset:-

wishto offsetthe reading

Connectthe inputof the controller to the source device which you wish to calibrate to

Set the source to the desired calibration value

The controller will displaythe current measurementofthe value

If the displayis correct, the controlleris correctly calibrated and no further action is necessary. If you

Do This The Display You Should See Additional Notes

1.  Select Level3 or Conf as LT et

described in Chapter 3. Then HI0 Ture Tl

press @ toselect'PVinput’ SE Alarm ManlLatc

Filter Time B:66, -

2. Press to scrollto ‘Offset’ In this case an offset of 2.0 units is applied
3. Press @ or @ to adjustthe

offsetto the reading you

require
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7.2.8 Two Point Offset

A two point offsetenables the controller displayto be offset by different amounts atthe low end of the
scale and at the high end of the scale. The basic calibration ofthe controlleris unaffected but the two
pointoffset provides a compensation for sensor orinter-connection errors. The diagrams below show
that a line is drawn between the low and high offsets values. Any readings above and below the

calibration points will be an extension of this line. For this reasonitis bestto calibrate with the two
points as far apartas possible.

Display Display
Reading / Reading
/
High offset , }
/ Factory l/’
calibration /i
High offset / Factory
/ calibration
, Low offset
// Low offset
/T ——F -
! .
Electrical Input I Electrical Input

Figure 7-3: Two Point Offsets

7.2.8.1 Example: To Apply a Two Point Offset:-

For this exampleitis assumed thatan inputof 0.0 mV produces areading of0.0 and an input of 80.0mV
produces areading of 1000.0.

e Connectthe inputof the controllerto the source device which you wish to calibrate to

e With the source setto its low output setthe ‘Lo Point'to 0. This defines the low point at which you
wishto calibrate the sensorto the controller. Set ‘Lo Offset’ until the displayreads as required.

e With the source setto its high output setthe ‘Hi Point’ to 1000. This defines the high pointat which
you wishto calibrate the sensorto the controller. Set ‘Hi Offset’ until the displayreads as required.
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8. Chapter8 Logic Input/Output

There are two logic IO channels, standard on all controllers, which maybe configured independentlyas
inputs oroutputs. Connections are made to terminals LAand LB, with LC as the common for both.
Parameters inthe ‘LgclO’ lists allow each 10 to be configured independentlyunder the sub-headers LA
andLB.

/\ WARNING

The two IO are notisolated from each other since they share a common return.

The logic IO channels can also be used as a transmitter power supplyas described in section 1.6.2.

8.1 To select Logic 10 list
Select Level 3 or Configuration level as described in Chapter 3.

Then press as manytimes as necessaryuntil the header ‘LgclO’ * is displayed.

8.2 Logic IO Parameters
List Header-LgclO Sub-header-LA and LB
Name Param eter Value Default | Access
@ to select Description Press @ or D 1o change values Level
10 Type To configure the Input Logic input Input Conf
glqul?tf input or ContactCl Contact closure input RO L3
OnOff On off output
Time Prop Time proportioning output
ValvRaise Motorised valve position output — raise
See Note on LA only
NOTE

LA and LB work in a complementary manner in Valve Positioning (VP) applications. When LAis setto
ValvRais LB is automatically set to ValvLowr. I0Type for LB is NOT alterable in VP applications.
Configuration settings applied to LAwill be applied to LB automatically.

Summary of parameters which follow 'O Type’ for different configurations of Input or Output:-

Input ContactCl On Off Time Prop ValvRaise
Invert Invert Invert Cycle Time
RY, RY, ShyAct Min OnTime Min OnTime
Meas Val Res’n ShyAct
PV Disp Hi Meas Val
Disp Lo PV
Range Hi Inertia
Range Lo Backlash
SbyAct Cal State
Meas Val
P\/
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Explanation of Logic 10 Parameters:-

List Header-LgclO

Sub-header-LAand LB

Nam e Param eter Description Value Default | Access
@ to select Press ) or @ to change values Level
PV When configured as an 0to 100 L3
output, this is the desired
output value
When configured as an Otol
input the current state of (OnOff)
the digital input is
displayed
Invert Sets the sense of the logic | No Non inverted. No Conf
input or on/off output. Output off (logic 0) w hen PID demand
Does not apply if the 10 off. For controlthis is w hen PV>SP.
Type is Time Prop or Output on (logic 1) w hen PID demand
ValvRaise. off. For controlthis is w hen PV<SP.
This is the normal setting for control.
Yes Inverted
Output off (logic 0). For analarm this is
w henthe alarmis active.
Output on (logic 1). For an alarm this is
w henthe alarmis in-active.
This is the normal setting for alarms.
The next six parameters are only show nwhen ‘IO Type’ = ‘Time Prop’ outputs
Cycle Time Allow s the output to be Off or 0.01 | When Off is selected the Min OnTime Off L3
switched onand off within | to 60.00 algorithm will run.
See also the settime period. seconds | when setto any other value the
section 8.2.2. Applies only to an output CycleTime algorithm will run.
type configured as Time
Proportioning.
Min OnTime The minimum time (in Auto If setto Auto the minimum on time wiill Auto L3
seconds) that the relay is 0.01 to be 110mS.
See also on or off. 150.00 If the logic is used to controlan external
section 8.2.2. Applies only to an output seconds relay, Min OnTime should be settoa
type configured as Time minimum of (say) 10 seconds to prevent
Proportioning or ValvRaise the relay fromsw itching too rapidly.
and is only available w hen
‘Cycle Time’ = Off
Res’n Display resolution. XXXXX No decimal points XXXXX Conf
This sets the number of XXXX. X One decimal point
decimal places displayed | XXX.XX Tw o decimal points
by Disp Hi and Disp Lo XX XXX Three decimal points
parameters . .
XXXXX Four decimal points
Disp Hi The maximum displayable | 0.000 to These parameters allow high and low 100.00 L3
reading 100.000 limits to be applied to the output against
: Iy - tlimit of the output demand signal
Disp Lo The minimum displayable 0.000 to ase 0.00 L3
reading 100.000 fromthe PID Ipop.
- - - See also section 10.4.3 for further
Range Hi The maximum (electrical) 0.00to information L3
input/output level 100.00
Range Lo The minimum (electrical) 0.00 to L3
input/output level 100.00
SbyAct Standby action. Off The output will drive to 'electrical low ' Off Conf
Determines the action of value regardless of the 'Invert' R/O L3
Seet‘alsc8> ,q | outputw hen the parameter.
section8.2.1. i is i
instrument is in Standby On The output willdrive to ‘electrical high'
Mode. . )
value regardless of the 'Invert
parameter.
Cont The output willassume a status
according to how itis driven
For motor valve outputs the options are:-
Frz Freeze — only show nif the outputis
configured for valve position control
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List Header-LgclO Sub-header-LA and LB
Name Param eter Des cription Value Default | Access
@ to select Press ) or @ to change values el
Cont Continue - only show n if the output is
configured for valve position control
Meas Val The currentvalue of the 0 On (unless Invert=Yes) L3 RO
output demand signal 1 Off (unless Invert=Yes)
The follow ing parameters are additional if IO Type’ = ‘Valve Rais’
Inertia Set this parameter to match the inertia (if any) of the motor 0.0 t0 9999.9 secs 0.0 L3
Backlash Compensates for any backlash w hich may be presentinthe | 0.0 to 9999.9 secs 0.0 L3
linkages
Cal State Calibration status Idle L3
See also This is only applicable to valve position outputs Raise
section 8.2.4. Low er

PV can be wired to the output of a function block. For exampleifitis used for controlit may be wired to
the control loop output (Ch1 Output) as showninthe exampleinsection5.1.1.
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8.2.1 Output State When the Controller is in Standby

The output strategy of all digital outputs may be defined using ‘SbyAct’. The strategy depends onthe
use to which the outputis configured, for example, if it is an alarm it may be required to turn the output
on or to continue normal operation when the controlleris in standby. For a control output the strategy
may be to turn the output off when in standby.

There are three possible states:-

Off - The output will drive to ‘electrical low'value regardless ofthe 'Invert’ parameter.
On - The output will drive to ‘electrical high'value regardless ofthe 'Invert' parameter.
Continue - The outputwillassume a status according to how it is driven:

. If locally wired, the output will continue to be driven by the wire.
. If not wired or driven by communications, the outputwill maintain the last state written to it
. If not wired but written to by communications, the outputwill continue to be controlled by the

communications messages. In this case care should be taken to allow for the loss of
communications.
For motorvalve outputs the options are:-
Freeze - The valve outputs will both stop driving in standby.
Continue - The valve outputs willassume a status according to how they are driven:

. If locally wired, the output will continue to be driven by the wire.
. If not wired or driven by communications, the outputwill maintain the last state written to it
. If not wired but written to by communications, the outputwill continue to be controlled by the

communications messages. Inthis case care should be taken to allow for the loss of
communications.

8.2.2 Cycle Time and Minimum OnTime Algorithms
The ‘Cycle Time’ algorithm has been added from firmware version 2.70.

The ‘Cycle Time’ algorithm and the ‘Min OnTime’ algorithm are mutuallyexclusive and provide
compatibilitywith existing controller systems. Both algorithms applyto time proportioning outputs only
and are not shown for on/off control. The ‘Min OnTime’ parameteris onlydisplayed when the ‘Cycle
Time’is setto Off.

A fixed cycle time allows the outputto switch on and off within the time period setby the parameter. For
example, for a cycle time of 20 seconds, 25% power demand would turn the output on for 5 seconds and
off for 15 seconds, 50% power demand would turn the output on and off for 10 seconds, for 75% power

demand the outputis on for 15 seconds and offfor 5 seconds.

Fixed cycle time may be preferred when driving mechanical devices such as refrigeration compressors.

The ‘Min OnTime’ algorithm allows alimitto be applied to the switching device so that it remains on (or
off) for a setminimumtime. When setto Auto, the minimum pulse time thatcan be setis 110ms. Avery
low powerdemandis represented by a shorton pulse of 110ms duration followed bya correspondingly
long off time. As the powerdemand increasesthe on pulse becomeslonger and the off pulse becomes
correspondinglyshorter. For a 50% powerdemand the on and off pulse lengths are the same (at220ms
on and 220ms off). Settingto Auto is suitable for triac or logic outputs, not driving a mechanical device.

If the control device is a relay or contactor the minimum on time should be setgreaterthan 10 seconds
(for example) to prolong relay life. By way of illustration, for a setting of 10 seconds the relaywill switch
(approximately) as shown in the table below:-

Powerdemand | Relay ON time (seconds) | Relay OFF time (seconds)
10% 10 100

25% 13 39

50% 20 20

75% 39 13

90% 100 10

The Minimum OnTime algorithm is often preferred for control of switching devices using triac, logic or
relay outputs in a temperature control application. It also appliesto valve position outputs - see also
section 21.8.9.
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8.2.3 Example: To Configure a Time Proportioning Logic Output
Select configuration level as described in section 3.3.
Then:-

Do This The Display You Should See Additional Notes

1. From any display press
until the ‘LgclO’ page is
reached

2. Press @ or @ as

necessary toselect'LA’ or ‘LB’

3. Press to scrollto ‘1O
Type’

4. Press @ or @ to ‘Time

Prop’

8.2.4 Example: To Calibrate a VP Output

The ‘Cal State’ parameterin this listallows you to fully open or fully close the valve whenitis required to
calibrate a feedback potentiometer used with abounded VP control.

Do This The Display You Should See Additional Notes

The loopis temporarily
disconnected to allow the valve to
drive fully open.

1. Fromthe ‘LgclO ‘LA’ page,

press toscrollto ‘Cal
State’

2. Press @ or @ to select

‘Raise’

3. Now selectthe page header w hich contains the Potentiometer Input module

4. Press toscrollto ‘Cal State’ inthe Potentiometer list - section 10.3.9.

5. Press @ or @ to select ‘Hi’. Then ‘Confirm’. The controller w illautomatically calibrate to the potentiometer
position. The messages ‘Go’ and ‘Busy’ will be displayed during this time. If successfulthe message ‘Passed’ willbe
displayed and if unsuccessful ‘Failed’ will be displayed. A fail could be due to the potentiometer value being out of range.
See also section 10.4.5.

6. Drive the valvefully closed using ‘Low er’ inthe ‘LgclO’ page. Then repeat 3, 4 and 5 for the ‘Lo’ calibration point
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8.2.5 Logic Output Scaling

If the output is configured for time proportioning control, itcan be scaled such thata lowerand upper
level of PID demand signal can limitthe operation ofthe output value.

By default, the output will be fully off for 0% power demand, fully on for 100% power demand and equal
on/off times at 50% powerdemand. You can change these limits to suitthe process. Itis importantto
note, however, that these limits are setto safe values for the process. Forexample, for a heating
process itmay be required to maintain a minimum level oftemperature. This can be achieved by
applying an offsetat 0% power demand which will maintain the outputon for a period of time. Care
mustbe taken to ensure that this minimum on period does notcause the process to overheat.

If Range Hiis set to a value <100% the time proportioning outputwill switch ata rate depending on the
value - it will not switch fully on.

Similarly, if Range Lo is setto a value >0% it will not switch fully off.

PID Demand signal

Disp Hi
eg 100%
Disp Lo
eg 0%
Output state
Range Lo = 0% Range Hi = 100%
Output permanently off Output permanently on_)
€«

Figure 8-1: Scaling a Logic Output

8.2.6 Example: To Scale a Proportioning Logic Output

Select level 3 or configuration level as described in section 3.1.3. Then:-

Do This The Display You Should See Additional Notes
1. Fromthe ‘LgclO’ page, press Lac.IO
@ 1o scrollto ‘Disp Hi' i .
Min OnTime AL
yisF Hi A5,
2. Press @ or D 1o setthe .-_1E;.;;_,':. E,; 1;;51_

PID demand limit. This will
normally be 100%

3. Repeat the above for ‘Disp Lo".
This willnormally be setto zero

In this example the output will
switch on for 8% of the time when
the PID demand signal is at0%.

4. Press @ to scrollto ‘Range
Hi’

5. Press @ or @ to setthe

- Similarly, it will remain on for 90% of
upper output limit.

the time when the demand signal is
6. Repeat the abovefor ‘Range at 100%
Lo’ to setthe low er switching
limnit
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9. Chapter 9 AA Relay Output

A changeoverrelay is standard on all 3500 series controllers and is connected to terminals AA (normally
open), AB (common)and AC (normallyclosed).

Parameters inthe ‘RIyAA’ listallow the relay functions to be setup.

9.1 To Select AA Relay List
Select Level 3 or Configuration level as described in Chapter 3.

Then press as manytimes as necessaryuntil the header ‘RIyAA’ is displayed

9.2 AA Relay Parameters
List Header - RlyAA No Sub-headers
Name Param eter Value Default | Access
@ to select Deseipien Press @ or @D 1o change values HEE
10 Type To configure the OnOff On off output Conf
function for the relay Time Prop | Time proportioning output RO L3
Parameters available if IO Type is configured as Time Proportioning
List Header - RlyAA No Sub-headers
Nam e Param eter Value Default | Access
@ to select SESEEE Press @ or @ 1o change values Level
Cycle Time Allow s the outputtobe | Off or 0.01 [ When Off is selected the Min OnTime Off L3
sw itched onand off to 60.00 algorithm will run.
See also within the set time seconds | when setto any other value the CycleTime
sectiong.2.2. | period. algorithm will run.
Min OnTime The minimum time (in | Auto If setto O - Auto the minimum on time willbe | Auto L3
Only available | Seconds)thattherelay | 001 to 110mS.
w hen ‘Cycle is on or off. 150.00 For a relay output this should be set greater
Time’ = Off seconds than, say, 10 seconds to prevent the relay
fromsw itching too rapidly.
See also
section 8.2.2.
Res’n Display resolution. XXXXX No decimal points XXXXX Conf
This sets the number of decimal XXXX. X One decimal point
places displayed by Disp Hi and XXX XX Tw o decimal points
Disp Lo parameters XX XXX Three decimal points
XXXXX Four decimal points
Disp Hi The maximum displayable reading 0.000 to These parameters allow high 100.00 L3
100.000 and low limits to be applied to
- — - - the output against a set limit of
Disp Lo The minimum displayable reading 260008(;8 the output demand signal from 0.00 L3
: the PID loop.
Range Hi The maximum (electrical) 0.00 to See also section 10.4.3 for L3
input/output level 100.00 further information
Range Lo The minimum (electrical) 0.00 to L3
input/output level 100.00
SbyAct Standby action. Off The output willdrive to ‘electrical low 'value Off Conf
Determines the output regardless of the 'Invert' parameter. R/O L3
;ﬂﬂ:‘%gfgﬁe On The output willdrive to 'electrical high' value
Standby Mode. regardless of the 'Invert' parameter.
See Section 8.2.1. Cont The output willassume a status according to
how itis driven
Meas Val Status of the digital 0 On (unless Invert=Yes) L3 R/O
output. 1 Off (unless Invert=Yes)
PV The current 0to 100 L3
(analogue) value of R/O L3
the output
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Parameters available if IO Type is configured as OnOff

List Header - RlyAA

No Sub-headers

Nam e Param eter Value Default | Access
@ 10 select | DESCription Press @ or @ to change values Level
Invert To change the normal No Relay de-energised w hen the output Conf
operating state of the demand is off R/O L3
relay. Relay energised w hen the output demand is
on (normal setting if the relay is used for
control)
Yes Relay energised w hen the output demand is
off
Relay de-energised w hen the output
demand is on (normal setting if the relay is
used for alarm)

SbyAct Standby action. Off The output willdrive to ‘electrical low ' value Off Conf
Determines the output regardless of the 'Invert' parameter. R/O L3
ﬁ]csttl:)SrTV\\éESinstirr]]e On The output will drive to electrical high' value
Standby Mode. regardless of the 'Invert' parameter.

See Section 8.2.1. Cont The output willassume a status according to
how itis driven

Meas Val The current value of 0 On (unless Invert=Yes) L3 R/O
the output demand 1 Off (unless Invert=Yes)
signal

PV The current (digital) 0 On L3
value of the output 1 Off RO L3

PV can be wired to the output of a function block. For exampleifitis used for controlit may be wired to
the control loop output (Ch1 Output) as shownin the exampleinsection5.1.1.
If itis used for an alarm itmay be wired to the ‘Output’ parameterin an alarm list.
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9.2.1

Example: To Wire the AA Relay to an Alarm

In this example the relay will be made to operate when analogue alarm 1 occurs.

AnAIm 1 RiyAA

Output PV

Select configuration level as described in section 3.3.

Then:-

Do This

The Display You Should See

Additional Notes

From any display press
until the ‘RIyAA’ page is
reached

Press to scrollto ‘PV’

Set IO Typ’ to ‘OnOff’
Set ‘Invert’ to ‘Yes’
This locates the parameter to be wired to

Press A/IMANTto display
‘WireFrom’

If the parameter is already w ired the
display show n below is shown

Press (as instructed) as
many times as necessaryto
selectthe ‘AnAlm’ page

Press @ or @ to select‘l’

Press @ to scrollto ‘Output’

Llir=From
AnALm
HO0LtFUt

This selects Analogue Alarm1. The
relay can also be wired to operate on
one or more alarms.

This ‘copies’ the parameter to be wired
from

Press AIMAN

FriHlml
t

This ‘pastes’the parameter to ‘PV’

Press as instructed to
confirm

The arrow shown next to the parameter
indicates that it has been wired

To remove a wire see section 5.1.3

9.2.2 Relay Output Scaling

If the output is configured for time proportioning control,itcan be scaled such thata lower and upper
level of PID demand signal can limitthe operation ofthe output value.

The procedure for this is the same as logic outputs described in section 8.2.5.
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10. Chapter 10 Module Configuration
Plugin IO modules provide additional analogue and digital IO. These modules can be fitted in any of six
slots. The terminal connectionsforthese are given in Chapter 1 - Installation.
The type and position ofany modules fitted in the controlleris shown in the order code printed on the
label on the side of the controller. This can be checked againstthe ordercode in Chapter 1.
The module partnumberis printed on the side ofthe plastic case of the module.
Spare modules can be ordered by contacting Eurotherm support/service where theycan be supplied
using a‘SUB’ number. For reference this is shown in the final column ofthe table below.
All modulesfitted are identified in the controller underthe page heading ‘ModIDs’.
Modules are available as single channel, two channel or three channel IO as listed below:-

Module Instrument Idents Number Module Part No. SUB part number
Order Code | Displayed of
As Channels
No module fitted XX No Module
Change over relay R4 COvrRelay 1 AH025408U002 SUB35/R4
2 pin relay R2 Form A 1 AH025245U002 SUB35/R2
Dual relay RR Relay 2 AH025246U002 SUB35/RR
DualRelay
Triple logic output TP TriLogic 3 AHO025735U002 SUB35/TP
Isolated single logic LO SinLogic 1 AH025735U003 SUB35/LO
output
Triac T2 Triac 1 AH025253U002 SUB35/T2
Dual triac TT DualTriac 2 AH025409U002 SUB35/TT
DC control D4 DC Output 1 AH025728U003 SUB35/D4
DC retransmission D6 DCRetran 1 AHO025728U002 SUB35/D6
Analogue input AM DClnput 1 AH025686U004 SUB35/AM
module
Triple logic input TL TriLoglP 3 AH025317U002 SUB35/TL
Triple contactinput TK TriConlP 3 AH025861U002 SUB35/TK
Potentiometer input \V) PotIP 1 AH025864U002 SuUB35/VU
24V transmitter supply | MS TXPSU 1 AH025862U002 SUB35/MS
5V or G3 TransPSU 1 AH026306U002 SUB35/G3
10VdcTransducer
pow er supply
Dual DC control output | DO DualDCOut 2 AHO027249 U002 | SUB35/DO
High resolution DC HR HFDCOut 2 AH027249 U003 SUB35/HR
output
Table 10: /O Modules
1. If an incorrect module is fitted (for example, from a 2000 series controller), ‘Bad Ident’ will be
displayed.
2. Parameters for the above modules, such as input/outputlimits, filter times and scaling of the 10, can
be adjusted in the Module IO pages
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10.1 To Fit a New Module

10 modules can be fitted in any of six slots in the 3504 and any of three slots in 3508 controllers.

Communications modules can be fitted in any of two slots

A listof available 10 modules is given in Table 10-1

These modules are fitted simplyby sliding them into the relevant position as shown below.

When a module has been changed, the controller will power up with the message ‘!:Error M(X) Changed’ where (X) is
the module number. This mustbe acknowledged bypressing and © together.

Communications
Module

—

I

IO Modules

IO Modules

Figure 10-1: View of the Plug-in Modules
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10.2

Module Identification

Press until the listheader ‘ModIDs’ is displayed. The type of IO module fitted in any of the sixslots
(three if 3508) is shown. The identification ofthe module fitted is shown in Table 10-1.

10.3

Module Types

The tables inthe following pages listthe parameters available for the different modules.

10.3.1 Relay, Logic or Triac Outputs

These modules are used to provide an output to a two state outputdevice such as a contactor, SSR,
motorized valve driver, etc.

List Header - Mod

Sub-headers: xA (triac, changeover or 2-pin relay);

XA and xC (dual relay, dual triac);

XA, xB, xC (triplelogic)

x = the number of the slot in w hich the module is fitted

Nam e Param eter Description Value Default | Access
@ to select Press ) or @ to change values Ll
Ident Channel type Relay Any relay output L3 RIO
Logic Out Logic output
Triac Triac or dual triac output
IO Type To configure the function of OnOff On off output Conf
the relay - — R/O L3
Time Prop | Time proportioning output
ValvRais Motor valve position raise.
See note below :
A triple logic output, a dual relay output or a dual triac output module may be used for a valve position
output. If Valve Raise is configured on channel output Athen Valve Lower is automatically allocated to
channel output C. Channel output B (triple logic output) is only available as an on/off or time
proportioning output.
Valve raise/lower is not available on a single isolated logic output.
The following shows a summaryof parameters which follow ‘10 Type’ for different configurations ofthe
Output:-
On Off Time Prop ValvRaise
Invert Cycle Time
SbyAct Min OnTime Min OnTime
Meas Val Res’n SbyAct
Pv Disp Hi Meas Val
Disp Lo PV
Range Hi Inertia
Range Lo Backlash
SbyAct Cal State
Meas Val
PV
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Explanation of Relay, Logic, Triac Output Module Parameters

List Header - Mod

Sub-headers: XA (triac, changeover or 2-pin relay);
XA and xC (dual relay, dual triac);
x = the number of the slot in w hich the module is fitted

XA, xB, xC (triplelogic)

Nam e Param eter Description Value Default | Access
@ 10 select Press @ or @ to change values Level
Invert To change the normal No Relay de-energised w hen output Conf
operating state of the relay. demand off and energised w hen R/O L3
This only applies if the output output demand on
is configured as OnOff Normal setting if the relay is used for
control
Yes Relay energised w hen output
demand off and de-energised when
output demand on
Normal setting if the relay is used for
an alarm
ShyAct Standby action. Determines Off The output willdrive to ‘electrical Off Conf
the output action w hen the low ' value regardless of the 'Invert' R/O L3
See also instrument is in Standby parameter.
section 8.2.1. Mode. On The output will drive to ‘electrical
high' value regardless of the 'Invert'
parameter.
Cont The output willassume a status
according to how itis driven
For motor valve outputs the options are:-
Frz Freeze — only show nif the output is
configured for valve position control
Cont Continue - only show n if the output
is configured for valve position
control
Meas Value Current state of the output 0 Off (if ‘Invert’ = ‘No’) L3 R/O
1 On (if ‘Invert’ = ‘No’)
PV Normally w ired to the output of | O Demand for output to be off (if Conf
a function block such as PID ‘Invert’ = ‘No)) RO L3
output to control a plant
actﬁator P 1 Demand for outputto be on (if {?Ite;able
‘nvert’ = ‘No’) wired
The next seven parameters are only show nwhen ‘IO Type’ = ‘Time Prop’ outputs
Cycle Time Allow s the output to be Off or 0.01 | When Off is selected the Min Off L3
switched on and off withinthe | to 60.00 OnTime algorithm willrun.
See also settime period. seconds | when setto any other value the
section 8.2.2. Applies only if the output type CycleTime algorithm will run.
is Time Proportioning.
Min OnTime The minimum time (in Auto If setto O - Auto the minimum on Auto L3
seconds) thattherelay is onor | .01 to time willbe 110mS.
See also off. 150.00 For a relay output this should be set
section 8.2.2. Applies only to an output type seconds greater than, say, 10 seconds to
configured as Time preventthe relay from sw itching too
Proportioning and is only rapidly.
available w hen ‘Cycle Time’ =
Off
Res’n Display resolution. XXXXX No decimal points XXXXX Conf
This sets the number of XXXX.X One decimal point
decimal places displayed by XXX XX Tw o decimal points
Disp Hi and Disp Lo XX XXX Three decimal points
parameters . .
XXXXX Four decimal points
Disp Hi The maximum displayable 0.000 to These parameters allow high and 100.00 L3
reading 100.000 low limits to be applied to the output
- - - insta setlimit of the output
Disp Lo The minimum displayable 0.000 to againsta s 0.00 L3
reading 100.000 demand signal from the PID loop.
- - - See also section 10.4.3 for further
Range Hi The maximum (electrical) 0.00 to information L3
input/output level 100.00
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List Header - Mod

Sub-headers: xA (triac, changeover or 2-pin relay);
XA and xC (dual relay, dual triac); XA, xB, xC (triplelogic)
x = the number of the slot in w hich the module is fitted

Nam e Param eter Des cription Value Default | Access
@ to select Press @ or @ 1o change values Ll
Range Lo The minimum (electrical) 0.00to L3
input/output level 100.00
The follow ing parameters are additional if IO Type’ = ‘Valve Rais’
Inertia Set this parameter to match 0.0 to 9999.9 secs 0.0 L3
the inertia (if any) of the motor
Backlash This parameter compensates 0.0 t0 9999.9 secs 0.0 L3
for any backlash w hich may be
presentin the linkages
Cal State Calibration state ldle See also section 26.4 for further L3
Raise details.
low er
Status Module status OK Normal operation R/O
NOTE
Status appearedin some earlier controllers and displays a message giving the current operating
condition of the module.
These may be:-
0: Normal operation Channel 1 not calibrated
1: Initial startup mode :  Channel 2 not calibrated
2: Channel 1 sensor break 20: Latched up
3: Channel 2 sensor break 21: Channel 1 open circuit
4: Channel 1 out of range 22: Channel 2 open circuit
5: Channel 2 out of range 23: Channel 1 short circuit
6: Channel 1 saturated input 24: Channel 2 short circuit
7: Channel 2 saturated input 25: No Module
The number is the enumeration of the status.
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10.3.2 Single Isolated Logic Output
This provides isolation from other 10 and should be used, forexample, in applications where the sensor
and the output device may be at supplypotential. It is only available as a time proportioning or on/off
output.

List Header - Mod

Sub-headers: xA

Name Param eter Description Value Default |Access
@ to select Press @ or D 1o change values Ll
Ident Channel type Logic Out | Logic output L3 R/O
10 Type To configure the function of the OnOff On off output Conf RIO
rela - — L3
y Time Prop | Time proportioning output

Invert Sets the sense of the logic output. | No Non inverted. Output off (logic 0) w hen Conf RIO
This only applies if the outputis PID demand off. For controlthis is L3
configured as OnOff w hen PV>SP.

Output on (logic 1) w hen PID demand
off. For controlthis is w hen PV<SP.
This is the normal setting for control.
Yes Inverted. Output off (logic 0). For an
alarm this is w hen the alarm s active.
Output on (logic 1). For analarm this is
w henthe alarmis in-active.
This is the normal setting for alarms.

SbyAct Standby action. Determines the | Off The output willdrive to 'electrical low " Off Conf
output action w hen the instrument value regardless of the 'Invert' R/O L3

See also is in Standby Mode. parameter.

section 8.2.1. On The output will drive to 'electrical high'

value regardless of the 'Invert'
parameter.
Cont The output willassume a status
according to how itis driven
Meas Value |Current state of the output 0 Off (if ‘Invert’ = ‘No") L3 RO
1 On (if ‘Invert’ = ‘No”)

PV Normally wiredtothe outputofa [0 Output off (if ‘Invert’ = ‘No") Conf
function block such as PID output L R R/O L3
to controla plant actuator 1 Output on (if ‘Invert' = ‘No’)

Alterable if not wired

Status Module status OK Normal operation R/O

The next six parameters are only show nwhen ‘IO Type’ = ‘Time Prop’ outputs

CycleTime To switch the output on and off Off or 0.01 | When Off is selected the Min OnTime Off L3

See also within the settime period. t0 60.00 |algorithm will run.

section 8.2.2. | Applies only to Time Proportioning [ S€€ONAS | when set to any value the CycleTime
outputs. algorithm will run.

Min OnTime | The minimum time (in seconds) |Auto If setto Auto the minimum on time will | Auto L3
that the logic output is on or off. |41 tg be 110mS.

See also Applies only to Time Proportioning [ 150.00 If the logic is used to control an external

section 8.2.2. | outputs and is only available w hen|seconds | relay, Min OnTime should be settoa
‘Cycle Time’ = Off minimum of (say) 10 seconds to prevent

the relay fromsw itching too rapidly.

Res’n Display resolution. XXXXX No decimal points XXXXX Conf
This sets the number of decimal | XXXX.X One decimal point
places displayed by Disp Hi and | XXX.XX | Tw odecimal points
Disp Lo parameters XX.XXX | Three decimal points

X XXXX Four decimal points

Disp Hi/Lo Maximunyminimum output 0.00 to These parameters allow high and low 100.00 L3
demand signal 100.00 limits to be applied to the output against

Range Hi/lLo |Hectrical output high/low 0.00 to a setlimit of the output demand signal L3

100.00 fromthe PID loop.
' See also section 10.4.3.

Meas Value | The current status of the digital 0 On (unless Invert=Yes) L3
output. 1 Off (unless Invert=Yes) R/O L3
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10.3.3 DC Control, Dual DC Control, or DC Retransmission Output
The DC outputmodule is used as a control output to interface with an analogue actuator such as valve
driver or thyristor unit. The dual DC control output uses two channels xAand xC.
The DC retransmission module is used to provide an analogue outputsignal proportional to the value

whichis being measured. It may be used for chart recording or retransmita signal to another controller.
This function is often performed through digital communications where greater accuracyis required.

List Header - Mod

Sub-headers: xA (DC Controland DC Retransmission)
XA and xC (Dual DC Control)
x = the number of the slot in w hich the module is fitted

Name Param eter Description Value Default | Access
@ to select Press @ or ® 1o change values L
Ident Channel type DC Out DC Output (single or dual output) L3 R/O
DCRetran DC retransmission
IO Type To configure the output drive | Volts Volts dc Asorder | Conf L3
signal Set the 10 Type to ‘Volts’to use the code RO
Dual DC Output as atransducer power
supply.
mA milli-amps dc
Res’n Display resolution XXXXX to | No decimal points to four decimal Conf
XXXXX points
Disp Hi Display high reading -99999 to 99999 decimal points depend on 100 L3
Diso L Disolay | ai resolution 0 B
'SP Lo ISpiay Jow reading HHHHH = out of high range
LLLLL = out of low range
Range Hi Electrical high input level 0to 10 10 L3
Range Lo Blectrical low inputlevel 0 L3
Meas Value The current output value R/O
PV L3
Cal State Calibration state ldle Non calibrating state ldle Conf
Lo Select calibration of the low position
Hi Select calibration of the high position
Confirm Confirm the position to calibrate
Go Start calibration
Abort Abort calibration
Busy Controller automatically calibrating
Passed Calibration OK
Failed Calibration bad
Accept To store the new values
The above 8 parameters are not available on Dual DC Output module w hen IO Type is setto Volts.
Status Working condition of the OK Normal operation R/O
See note module
section 10.3.1
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10.3.4

High Resolution DC Output
This module (order code HR) can be fitted in slots 1,2 or 4.

It contains two channels. The first (channel A) provides a high resolution, 15 bit, 4-20mAor 0-10Vdc
retransmission signal. The second (channel C) provides 24Vdc (20 to 30Vdc) transmitter power supply.
The module provides full 240Vac isolation.

Channel A
List Header- Mod Sub-headers: 1A, 2A or 4A (DC Control and DC Retransmission)
Nam e Param eter Description Value Default | Access
@ 10 select Press @ or @ to change values Level
Ident Channel type HiRes Out L3 RO
10 Type To configure the output drive | Volts Volts dc @ Asorder | Conf
signal mA milli-amps dc code R/O in
L3
Status Working condition of the L3 R/O
module
The follow ing additional parameters are show nforlO Type = mA
Res’n Display resolution XXXXX to | No decimal points to four decimal Conf
XXXXX points
Disp Hi The maximum displayable -99999 to 99999 decimal points depend on 0 L3
reading resolution
Disp Lo The minimum displayable -99999 to 99999 decimal points depend on 0 L3
reading resolution
Range Hi The maximum (electrical) Betw een 4.00 and Range Lo (normally setto 4.00 L3
input level 20.00mA)
Range Lo The minimum (electrical) Betw een 4.00 and Range Hi (normally setto 4.00 L3
input level 4.00mA)
Meas Value Displays the current value of R/O
the output demand signal in
electrical units
pPv Requested output signal -99999t0 99999. This parameter is normally soft L3
level wired to retransmit a selected parameter such as
PV.
Cal State Allow s the module to be Idle Unit not being calibrated Conf
calibrated Lo Low calibration point for DC output
Confirm Confirm the action
Go Start calibration
Trim
Hi High calibration point for DC output
Accept Store user calibration
Abort Abort user calibration
Cal Trim Show nwhen Cal State is in Conf
Trim mode. It allows atrim
to be applied to the
calibration points
CalStateHi Show nwhen the outputis Conf
being calibrated
CalStateLo g Conf
Channel C
List Header- Mod Sub-headers: 1C, 2Cor 4C (24V trans mitter supply)
Ident Channel type 24V PSU 24V transmitter supply L3 R/O
10 Type Output type Volts Volts Volts Conf L3
R/IO
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10.3.5 Analogue Input

The analogue inputmodule provides additional analogue inputs for multi-loop controllers or other multi
inputmeasurements.

List Header - Mod

Sub-headers: xA

x = the number of the slot in w hich the module is fitted

Nam e Param eter Description Value Default | Access
@ to select Press @ or D 1o change values Level
ldent Channel type Analog IP L3 R/O
IO Type PV input type Selects input ThermoCpl Thermocouple Conf
linearisation and range
I eat g RTD Platinum resistance L3 RO
thermometer
Logl0 Logarithmic
Hizv High impedance voltage input
(typically used for zirconia
probe)
\% Voltage
mA milli amps
80mv 80 milli volts
40mv 40 milli volts
Pyrometer Pyrometer
Lin Type Input linearisation See section 10.3.6 L3 R/O
Units Controller units See section 10.3.7 Conf
Res’n Resolution XXXXX to No decimal points to four Conf
X XXXX decimal points
CJC Type To select the cold junction Internal See descriptionin section7.2.2. | Internal Conf
compensation method 0°C for further details
45°C
50°C
External
Off
SBrk Type Sensor breaktype Low Sensor breakw ill be detected Conf
w hen its impedance is greater
than a ‘low’value
High Sensor breakw ill be detected
w henits impedance is greater
than a ‘high’ value
Off No sensor break
SBrk Alarm Sets the alarm actionw hen a ManLatch Manual latching | See also L3
sensor break condition is - Chapter 12
detected NonLatch No latching ‘Alarms’
Off No sensor breakalarm
SBrk Out Status of the sensor breakalarm | Off or On L3
Disp Hi Display reading high See section L3
104.1
Disp Lo Display reading low L3
Range Hi Input high value L3
Range Lo Input low value L3
Fallback Configures the default value in Dow nscale Same as PV input Conf
case of an erroneous condition. U | S ion 0. for furth
The error may be due an out of pscale )?el;ectilor? - Torturtner
range value, a sensor break, Fall Good expianatio
lack of calibration or a saturated
input. Fall Bad
The Status parameter w ould Clip Good
indicate the error condition and _
could be used to diagnose the Clip Bad
problem.
Fallback has several modes and
may be associated w ith the
Fallback PV parameter.
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List Header- Mod Sub-headers: xA
x = the number of the slot in w hich the module is fitted
Nam e Param eter Des cription Value Default | Access
@ to select Press ® or @ to change values Leel
Fallback PV To set the value of PV during a sensor break Instrument range Conf
Filter Time Input filter time. Off to 500:00 (m:ss.s) 0:00.4 L3
Aninput filter provides damping of the input (hh:mmss) or (hh:mm)
signal. This may be necessary to preventthe
effects of excessive noise on the PV input.
Emiss Emissivity. This parameter only appears if the Off 0.1t0 1.0 1.0 L3
input is configured for Pyrometer. It is usedto
compensate for the different reflectivity produced
by different type of surface
Meas Value The current electrical value of the PV input L3 R/O
PV The currentvalue of the PV input in engineering Instrument range L3 RIO
units
Offset Single offset value applied to the input Instrument range L3
see section 0.
Lo Point Allow s atwo point offsetto be applied to the Instrument range L3
o Offset controller to compensate for sensor or
0 Orise connection errors between sensor and the input
Hi Point to the controller.
- See section 7.2.8 for further details
Hi Offset
CJC Temp Reads the temperature of the rear terminals at Conf
the thermocouple connection R/O
SBrk Value Used for diagnostics only, and displays the L3 RO
sensor breaktrip value.
Lead Res The measured lead resistance on the RTD L3 RO
Cal State Calibration state Idle Non calibrating state Conf
Lo Select low point calibration
Hi Select high point calibration
Confirm Confirm the position to calibrate
Go Start calibration
Abort Abort calibration
Busy Automatically calibrating
Passed Calibration OK
Failed Calibration bad
Accept To store the new values
Status The current status for the 0 Normal operation L3 R/O
See note channel.
section10.3.1
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10.3.6 Input Types and Ranges

Input Type Min Max Units Min Range Max Units
Range Range Range

J Thermocouple type J -210 1200 °C -238 2192 °F

K Thermocouple type K -200 1372 °C -238 2498 °F

L Thermocouple type L -200 900 °C -238 1652 °F

R Thermocouple type R -50 1700 °C -58 3124 °F

B Thermocouple type B 0 1820 °C 32 3308 °F

N Thermocouple type N -200 1300 °C -238 2372 °F

T Thermocouple type T -200 400 °C -238 752 °F

S Thermocouple type S -50 1768 °C -58 3214 °F

PL2 Thermocouple Platinel Il 0 1369 °C 32 2466 °F

C Thermocouple type C

PT100 Pt100 resistance thermometer -200 850 °C -328 1562 °F

Linear mV or mA linear input -10.00 80.00

SqgRoot Square root

Custom Customised linearisation tables

10.3.7 Display Units
None
Abs Temp °C/°F/°K,
V, mV, A mA,
PH, mmHg, psi, Bar, mBar, %RH, %, mmWG, inWG, inWW, Ohms, PSIG, %02, PPM, %C02, %CP, %/sec,
RelTemp °C/°FI°K(rel),
Custom 1, Custom 2, Custom 3
sec, min, hrs,
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10.3.8 Triple Logic Input and Triple Contact Input
This module maybe used to provide additional logicinputs.

List Header-Mod Sub-headers: xA, xB, xC

x = the number of the slot in w hich the module is fitted
Nam e Param eter Description Value Default | Access
@ to select Press @ or D 1o change values Level
Ident Channel type Logic In Logic input or contact input L3 R/O
10 Type Function of the module Input L3 R/O
PV State of the measuredinput | O Demand for output to be off Conf

1 Demand for output to be on R/O L3
Status Module status OK Normal operation R/O
See note
section10.3.1

10.3.9 Potentiometer Input

This module maybe connected to a feedback potentiometer fitted to a motorized valve driver, or to
provide a measured value from any other potentiometerinputbetween 100Q and 15KQ. The excitation
voltage is 0.5Vdc.

List Header - Mod

Sub-headers: xA
x = the number of the slot in w hich the module is fitted

Nam e Param eter Des cription Value Default | Access
@@ 1o select Press @ or @ to change values Level
Ident Channel type Pot Input Potentiometer input L3 R/O
Units Engineering units. None Conf
Res’n Display resolution XXXXX to No decimal points to four decimal Conf
X XXXX points
SBrk type Allow s one of three Low Sensor breakw illbe detected w hen Conf
strategies to be configured if its impedance is greater than a ‘low’
potentiometer break is value
g‘%‘fggﬁg‘ inSpal\thne as High Sensor breakw illbe detected w hen Conf
its impedance is greater than a ‘high’
value
Off No sensor break Conf
SBrk Alarm To configure the alarm Off No sensor breakalarm L3
action should the NonLatch Non latching sensor break alarm
potentiometer become ManLatch Manual latching sensor break alarm
disconnected
Fallback Condition to be adopted if Clip Bad See section 0. for further explanation Conf
the ‘Status’ parameter = OK Clip Good
Fall Bad
Fall Good
Upscale
Dow nScale
Fallback PV -99999 to 99999 Conf
Filter Time To adjust the input filter time | Off or 0:00.1 to 500:00 0:00:04 L3
constant to reduce the effect
of noise on the input signal
Meas Value The currentvalue in L3 RO
engineering units
PV Requested output/current L3 R/O
input signal level (after
linearisation w here
applicable).
SBrk Value Used for diagnostics only, L3 R/O
and displays the sensor
break trip value.
Cal State This parameter allow s the Idle Non calibrating state Idle Conf
controller to be calibrated Lo Select calibration of the low position L3 RIO
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List Header - Mod

Sub-headers: xA

X = the number of the slot in w hich the module is fitted

Nam e Param eter Description Value Default | Access
@ to select Press ® or @ to change values Ll
against the maximum and Hi Select calibration of the high position
minimum positions of the - - — -
potentiometer. Confirm Confirm the position to calibrate
Adjustthe pot to minimum Go Start calibration
position, select ‘Lo’ follow ed —
by ‘Confirm. The controller | Abort Calibration stopped
w illautomatically calibrate to : P
this position. Busy Controller automatically calibrating
Repeat for the maximum Passed Calibration OK
position and‘selectlr?g Hi'. Failed Calioration bad
If the potentiometer is part of
the valve positioning motor it | Accept To startusing the new values
g?typtc))zigg;mﬂt :ﬁizdéizzhe SaveUser | To storethe new yalues to EE memory
refer backto section 8.2.4. (For User calibration)
Save Fact | To store the new values to EE memory
(For Factory calibration: password
protected)
Load Fact | Load factory calibration (Save User
required for permanent use of Factory
calibration).
Status Working condition of the OK Potentiometer input broken R/O
module Shreak
10.3.10 Transmitter Power Supply
This module maybe usedto provide 24Vdc to power an external transmitter.
List Header-Mod Sub-headers: xA, xB, xC
x = the number of the slot in w hich the module is fitted
Nam e Param eter Description Value Default | Access
@ to select Press ) or @ to change values Ll
Ident Channel type TxPSU Transducer pow er supply L3 R/O
Status Module status OK Normal operation R/O
See note
section 10.3.1
110 Part No HA027988 Issue 19 May 17




3500 Series Controllers

User Manual

10.3.11 Transducer Power Supply

The transducer power supplymaybe used to power an external transducer which requires an excitation
voltage of 5 or 10V. It contains an internal shuntresistor for use when calibrating the transducer. The
value of this resistoris 30.1KQ +0.25% when calibrating a 350Q bridge.

List Header- PV Input Sub-headers: xA
x = the number of the slot in w hich the module is fitted
Nam e Param eter Value Default | Access
@ to select Deseipien Press @ or @D 1o change values HEE
Ident Channel type TransPSU | Transducer pow er supply R/O
Meas Value The current output R/O
value
PV Requested
output/current input
signal level (after
linearisation w here
applicable).
Normally wired
Status The currentstatus for | OK Normal operation R/O
See note the channel.
section 10.3.1
Shunt External Select external calibration resistor External | Conf
Internal Select internal calibration resistor
30.1KQ
Voltage To selectthe output 10 Volts 10 Volts Conf
voltage 5 Volts 5 Volts
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10.4 Module Scaling

The controlleris calibrated for life againstknown reference standards during manufacture, butuser
scaling allows you to offset the ‘permanent’ factory calibration to either:-

1. Scalethe controllerto your reference standards
2. Match the calibration ofthe controllerto anindividual transducer or sensor
3. To compensate forknown offsets in process measurements

10.4.1 Analogue Input Scaling and Offset

Scaling of the analogue inputuses the same procedure as described forthe PV Input (Chapter 7) and
applies tolinear process inputs only, eg linearised transducers, where itis necessaryto match the
displayed reading to the electrical inputlevels from the transducer. PV input scaling is notprovided for
direct thermocouple or RTD inputs.

Figure 10-2 shows an example ofinputscaling. where an electrical inputof 4-20mArequires the display
to read 2.5 to 200.0 units.

Offset has the effect of moving the whole curve, shown in Figure 10-2, up or down about a central point.
The ‘Offset’ parameteris found in the ‘Mod’ page underthe number ofthe slot position in which the
Analogue Input module is fitted.

Display
Reading ,
Display Hi = Offset (negative)
eg 200.0 v pé
7 / T
// d
ys 7
Offset (positive)// ///
4 7
, T
/ //
/7 7/
7 /
! / /
Display Lo / /
eg 2.5 / //
7/ /
Electrical Input
s
Range Lo eg 4 mA Range Hi eg 20 mA

Figure 10-2: Input Scaling (Standard 10)

To scalea mAanalogue inputas shown in the above example:-
(This also applies to Vor mV inputtypes).

2. Select Confas describedin Chapter3. Then press @ toselectthe page headerin which the
analogue inputmodule is fitted

Press toscrollto ‘Disp Hi’. Then press @ or ® 1072000’
Press toscrollto ‘Disp Lo’. Then press @ or D025
Press toscrollto ‘Range Hi'. Then press @ or D10 200’
Press toscrollto ‘Range Lo’. Then Press @ or @D t04.00°

Press toscrollto ‘Offset’. Then Press @ or ™D to adjustthe offsetin a positive or negative
direction as required

N o A~w
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10.4.2 Two Point Offset

A two point offsetapplies to Analogue Input Modules in the same wayas the PV Input. The procedure is
describedin section 7.2.8.

10.4.3 Relay, Logic or Triac Output Scaling

If the output is configured for time proportioning control,itcan be scaled such thata lower and upper
level of PID demand signal can limitthe operation ofthe output value.

By default, the output will be fully off for 0% powerdemand, fully on for 100% power demand and equal
on/off times at 50% powerdemand. You can change these limits to suitthe process. Itis importantto
note, however, thatthese limits are setto safe values for the process. Forexample,for a heating
process itmay be required to maintain a minimum level oftemperature. This can be achieved by
applying an offsetat 0% power demand which will maintain the outputon for a period of time. Care
mustbe taken to ensure that this minimum on period does notcause the process to overheat.

If Range Hiis setto a value <100% the time proportioning output will switch ata rate depending on the
value - it will not switch fully on.

Similarly, if Range Lo is setto a value >0% it will not switch fully off.

PID Demand

signal
Disp Hi
eg 100%
Disp Lo
eg 0%

Output state
Range Lo = 0% Range Hi = 100%
Output permanently off Output permanently on
€« >

Figure 10-3: Time Proportioning Output

The procedure for adjusting these parametersis the same as thatgivenin the previous section.

10.4.4 Analogue Output Scaling

Analogue control or retransmission outputs are scaled in exactly the same wayas above except that
Range Lo and Hicorresponds to the electrical output (0 to 10V, 4 to 20mA, etc). For ananalogue
retransmission outputDisp Lo and Hi correspond to the reading on the displayand for an analogue
control output Disp Lo and Hi corresponds to the PID demand outputsignal from the control block.
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10.4.5 Potentiometer Input Scaling
When using the controllerin bounded valve position mode,itis necessaryto calibrate the feedback
potentiometerto correctly read the position ofthe valve. The minimum position ofthe potentiometer
correspondsto a measured value reading of 0 and the maximum position correspondsto 100. This may
be carried outin Access level 3:-

1. Adjustthe potentiometerforthe minimum required position. This maynot necessarilybe on the end
stop.

2. Press toscrollto ‘Cal State’. Then press @ or @ to’Lo’ and “Confirm’. The displaywill show
‘Go’ followed by ‘Busy’ while the controller automaticallycalibrates to the minimum position. When
complete ‘Passed’ should be displayed. If ‘Failed’ is displayed this mayindicate that the
potentiometeris outside the range ofthe input.

3. Adjustthe potentiometer forthe maximum required position. This maynot necessarilybe on the end
stop.

4. Repeat2 above for the ‘Hi’ position

5. The controllerwill now use these values until itis powered down. If it required to store these values,
whichis the usual case, press O or Mo 'Accept’. The controllerwill store these values for
future use.

114
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11. Chapter11 10 Expander

The |0 Expander is an external unitwhich can be used in conjunction with the 3500 series controllers to
allow the number ofdigital IO points to be increased. There are two versions:-

10 Inputs and 10 Outputs

20 Inputs and 20 Outputs

Each inputis fully isolated and voltage or current driven. Each outputis also fully isolated consisting of
four changeover contacts and six normallyopen contacts inthe 10 10 version and four changeover and
sixteen normallyopen contacts in the 20 IO version.

Data transferis performed seriallyvia an 10 Expander module which is fitted in the J serial
communications slot. This module is identified as ‘IOExp’in the ‘Comms’ ‘J’ parameter list(see Chapter
14). It should be noted that, when this module is fitted in the J comms slotthe remaining parametersin
the ‘Comms’ ‘J’ listare notused.

U 10/20 Inputs

JF E1

JE E2

3508 or 3504 IO Expander

Controller

10/20 Outputs
(Relays)

It is recommended thata cable length of 10 metres is notexceeded, however, no
shielding or twisted pair cable is required.

Figure 11-1: 10 Expander Data Transfer

Wiring connections and further details of the 10 Expander are given in the 10 Expander Handbook, Part
No. HA026893.

When this unitis connected to the controlleritis necessaryto setup parameters to determine its
operation. These parameters can be setupin Level 3 or configuration level.

The IO Expander is enabled in Inst/Options Page, see Chapter 6.
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To Configure the 10 Expander

Do This

The Display You Should See

Additional Notes

1. From any display press until
the ‘IOExp’ page is reached

2.Press to scrollto ‘Type’

3.Press @ or @ to select

‘10In100ut’

inputs and 10 outputs.

This configured an lo Expander for 10

A further choice is 20In200ut

Remaining parameters in the Analogue Operators listare accessed and adjusted in the same w ay.

The list of parameters available is show nin the follow ing table U

11.1.1 10 Expander Parameters

List Header: IOExp

Sub-headers: None

Parameter Name | Param eter Description Value Default Access Level
Expander Type Expander type None None Conf
10In 100ut 10 inputs 10 outputs
20In 200ut 20 inputs 20 outputs
Status IO Expander status Good OK L3 RO
COMM FAIL | No communications
In 1-10 Status of the first 10 digital inputs O = Off L3 R/O
OO000000000t0 ENEEEEEEEE m=0n
In 11-20 Status of the second 10 digital inputs O = Off L3 R/IO
0000000000 to ENEEEEEEEE | H=On
Out21-30 Status of the first 10 digital outputs. O = Off L3
Press (+ to selectoutputs in turn. The | ®=On
flashing underlined output can be
changed using ¥ buttons.
¢ OOOOooooooo to
SEEEEEEEEEN
Out31-40 Status of the second 10 digital outputs. | O = Off L3
Press O to selectoutputs in turn. The | B=On
flashing underlined output can be
changed using ¥ buttons.
$ 0000000000 to
SEEEEEEEEEN
Inv21-30 To change the sense of the first 10 O = direct L3
outputs. m = Inverted
Inv31-40 To change the sense of the second 10 | O = direct L3
outputs. = Inverted
In1 to In 20 State of each configured input Oorl These are normally wiredto | L3
a digital source. If notwired
they can be changed here
Out21 to Out 40 State of each configured output Oorl Off or On L3
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12. Chapter12 Alarms

Alarms are usedto alertan operatorwhen a pre-setlevel has been exceeded. They are indicated by a
message inthe message centre and the red ALM beacon as described in section 2.7. They mayalso
switch an output— usuallyarelay (see section 12.3.2) — to allow external devices to be operated when

an alarm occurs.

Alarms can be divided into two maintypes. These are Analogue and Digital Alarms:-

Analogue alarms

Digital alarms

Number of Alarms

operate by monitoring an analogue variable such as the process variable and
comparing it with a set threshold.

operate when the state of a boolean variable changes, for example, sensor break.

up to eightanalogue and eightdigital alarms maybe configured. Anyalarm can be
enabled in the ‘Inst’ ‘Enb’ list as described in Chapter 6.

12.1 Further Alarm Definitions

Soft Alarms
Events

Hysteresis

Latching Alarm

Blocking Alarms

Delay

are indication onlyand do not operate an output.

are indication onlybut can operate an output. They can also be configured, using
the editing tool (iTools), to provide text messages on the display. For the purpose
of the configuration of this controller, alarms and events can be considered the
same.

is the difference between the pointat which the alarm switches ‘ON’ and the point
atwhich it switches ‘OFF'. It is usedto provide a definite indication ofthe alarm
condition and to prevent alarm relay chatter.

used to hold the alarm condition once an alarm has been detected. It may be
configured as:-

None Non latching A non latching alarm will resetitselfwhen the alarm
conditionis removed

Auto Automatic An auto latching alarm requires acknowledgement
before it is reset. The acknowledgementcan occur
BEFORE the condition causing the alarm is removed.

Manual Manual The alarm continues to be active until both the alarm
conditionis removed AND the alarm is acknowledged.
The acknowledgementcan only occur AFTER the
condition causing the alarm is removed.

Event Event ALM beacon does notlight but an output associated
with this parameter will activate and a scrolling
message will appear ifthis has been configured.

The alarm maybe masked during startup. Blocking prevents the alarm from being
activated until the process has firstachieved a safe state. It is used, for example,
to ignore start up conditions which are not representative of running conditions. A
blocking alarm is re-initiated after a setpointchange.

Applies to analogue alarms. Ashorttime can be setfor each alarm which prevents
the output from going into the alarm state. The alarm is still detected as soon as it
occurs, but if it cancels before the end of the delay period then no outputis
triggered. The timerfor the delayis then reset. It is alsoresetif an alarm is
changed from being inhibited to uninhibited.
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12.2 Analogue Alarms

Analogue alarms operate on variables such as PV, output levels, etc. They can be soft wiredto these
variables to suitthe process.

12.2.1 Analogue Alarm Types

Absolute High - an alarm occurs when the PV exceeds a set high threshold.

Absolute Low - an alarm occurs when the PV exceeds a setlow threshold.

Deviation High - analarm occurs whenthe PV is higherthan the setpointby a setthreshold
Deviation Low - an alarm occurs whenthe PV is lower than the setpointby a set threshold

Deviation Band - an alarm occurs when the PV is higher or lower than the setpointby a set threshold
These are shown graphicallybelow for changes in PV plotted againsttime. (Hysteresis setto zero)

Alarm Type

Abs High

__ Process Variable (PV)
Dev High

Setpoint (SP)
Dev Low

Abs Low

Output State

Abs Low

Dev Low

Dev High

Dev Bnd

Abs High on

Figure 12-1: Alarm Output Status for Different Alarm Types
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12.3 Digital Alarms

Digital alarms operate on Boolean variables. They can be softwired to any suitable Boolean parameter
such as digital inputs or outputs. When the state of the variable changes an alarm message is shown on
the display. This message can be customised as described in Chapter 27.

12.3.1 Digital Alarm Types

Pos Edge The alarm willtrigger w hen the input changes froma low to high condition
Neg Edge The alarm willtrigger w hen the input changes froma high to low condition

Edge The alarm willtrigger on any change of state of the input signal
High The alarm willtrigger w hen the input signal is high
Low The alarm willtrigger w hen the input signal is low

12.3.2 Alarm Relay Output

Alarms can operate a specific output (usuallyarelay). Any individual alarm can operate an individual
output or any combination ofalarms, up to four, can operate an individual output. They are either
supplied pre-configured in accordance with the ordering code or set up in configuration level.

Each source may be

chosen from:- ——\ No
Analogue Alarms 1 to 8 .| OR 1 L
Digital Alarms 1 to 8 _,/ vert N Output
All alarms
Any new alarm v "
Loop break alarm es

Figure 12-2: Attaching an Alarm to Operate an Output
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12.3.3 How Alarms are Indicated
e ALM beacon flashing red =a new alarm (unacknowledged)

e Thisis accompanied byanalarm message. Atypical default message will show the source of
the alarm followed by the type of alarm. For example,‘AnAlm 1’ is the defaultmessage for
analogue alarm 1.

e Using Eurotherm iTools configuration package, itis also possible to download customised alarm
messages. An example mightbe, ‘Process Too Hot' for an analogue alarm or ‘Vent open’ for a
digital alarm (see section 27.9).

e If morethanone alarm is presenttheyare listed inthe AmSmry (Alarm Summary) page.
ALM beacon on continuously= alarm has been acknowledged

Further details ofalarm indication are shown in section 2.7.

12.3.4 To Acknowledge an Alarm

Press and (Ack) together as instructed on the
display.

The action, which now takes place, will depend on the type of
latching, which has been configured.

Non Latched Alarms

As stated above, when an alarm condition occurs ared flashing alarm beacon is displayed accom panied
by an alarm message. If a relay has been configured to operate when this alarm occurs (as shownin
section 12.3.2.) the relay will relax to the alarm condition (this is the default state for alarm relay outputs).
This state will continue for as long as the alarm condition remains.

If the alarm condition disappears before ithas been acknowledged all indication will be cancelled and
the alarm outputrelay will resetto the energised non-alarm state.

If the alarm condition is presentwhen the alarm is acknowledged, the red alarm beacon will continuously
light, the alarm message will disappear and the outputrelay will remain in the alarm condition. If the
alarm condition is then removed both the red beacon and the relay output will reset.

NOTE

If the ‘Invert’ parameter found in the Output Listis setto ‘No’ the relay will energise in alarm and be in
the de-energised state when no alarm is present. The default setting is ‘Yes'.

Automatic Latched Alarms

The alarm continues to be active until both the alarm conditionis removed AND the alarm is
acknowledged. The acknowledgementcan occur BEFORE the condition causing the alarm is removed.

Manual Latched Alarms
The alarm continues to be active until both the alarm conditionis removed AND the alarm is

acknowledged. The acknowledgementcan only occur AFTER the condition causing the alarm is
removed.

120 Part No HA027988 Issue 19 May 17



3500 Series Controllers

User Manual

12.4

Analogue Alarm Parameters
Eight analogue alarms are available. Parameters do notappearif the Alarm Type = None. The

following table shows the parametersto setup and configure analogue alarms.

List Header: AnAlm

Sub-headers: 1to 8

Name Param eter Des cription Value Default | Access
@ to select Press @ or D 1o change values Level
Type Selects the type of alarm None Alarm not configured As order | Conf
AbsHi | Full Scale High code L3 RIO
Abs Lo Full Scale Low
Dev Hi Deviation High
Dev Lo Deviation Low
Dv Bnd Deviation band
Input This is the parameter that w ill be monitored Instrument range L3
and compared against the threshold value to
seeif an alarm condition has occurred
Reference The reference value is used in deviation Instrument range L3
alarms and the threshold is measured from
this reference and not fromits absolute value.
Threshold The thresholdis the value that the input is Instrument range L3
compared against to determine if an alarm has
occurred.
Output The output indicates w hether the alarmis on Off Alarm output L3 R/O
or off depending on the alarm condition, deactivated
latching and acknow ledge, inhibiting and on Alarm output activated
blocking.
Inhibit Inhibit is an input to the Alarm function. It No Alarm not inhibited Asorder | L3
allow s the alarm to be sw itched OFF. . : : code
Typically the Inhibit is connected to a digital Yes Inhibit function active
input or event so that during a phase of the
process alarms do not activate. For Example,
if the door to a furnace is opened the alarms
may be inhibited until the door is closed again.
Hyst Hysteresis is used to prevent signal noise from | Instrument range L3
causing the Alarmoutput to oscillate. Alarm
outputs become active as soon as the PV
exceeds the Alarm Setpoint. They returnto
inactive after the PV has returned to the safe
region by more than the hysteresis value.
Typically the Alarm hysteresis is setto a value
that is greater than the oscillations seen on the
instrument display
Latch Determine the type of latching the alarmwill None No latchingis used L3
use, if any. Auto latching allow s o Auto Automatic
acknow ledgement w hile the alarm condition is
still active, w hereas manual latching needs the | Manual Manual
condition to revert backto safe before the Event Event
alarm can be acknow ledged.
See also the description in section 12.1
Ack Used in conjunction w ith the latching No Not acknow ledged L3
parameter. It is setw henthe user responds to Yes Acknow ledged
an alarm.
Block Alarm Blocking is used to preventalarms from | No No blocking L3
activating during start-up. In some o Yes Blocking
applications, the measurement at start-up is in
an alarm condition until the systemhas come
under control. Blocking causes the alarms to
be ignored until the systemis under control (in
the safe state), after this any deviations trigger
the alarm
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List Header: AnAlm Sub-headers: 1to8
Nam e Param eter Description Value Default | Access
@ to select Press ) or @ to change values Ll
Priority There are three levels of priority, low, medium | Med A medium priority Med L3
and high. When an alarmis triggered a popup alarm willcause a
is show nonthe instrument display. Higher pop-up and
level alarms override low er level ones. supersedes alow
priority alarm.
High A high priority alarm
supersedes both low
and medium alarms.
Low A low priority alarmw 1
cause a pop-up.
Delay Delay betw een sensing the alarm condition 0:00.0 to 500:00 0:00.0 L3
and displayingit. If in thetime betw eenthe MM:SS.S
tw o, the alarm goes safe, then no alarmis o
show n and the delay timer is reset. It canbe hh:mm:ss
used on systems that are prone to noise. hhh:mm
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12.4.1 Example: To Configure Alarm 1
Enter configuration level as described.

Then:-

Do This

The Display You Should See

Additional Notes

1.Press @as many times as
necessary to select
‘AnAlm’

Up to 8 alarms can be selected using @

or @ provided they have been enabled
in the ‘Inst’ ‘Opt’ page

2.Press to select‘Type’

3. Press @ or @ to select

the required alarm type

Alarm Type choices are:-
None Alarm not configured
Abs Hi Full Scale High

Abs LoFull Scale Low

Dev Hi Deviation High

Dev LoDeviation Low

Dv Bnd Deviation Band

4. Press to select
‘Threshold’

5. Press @ or @ to setthe

alarm trip level

This is the alarm threshold setting for.

In this example the high alarmw illbe
detected w henthe measured value
exceeds 100.00.

The current measured value is 50.00 as
measured by the ‘Input’ parameter. This
parameter w illnormally be wired to an
internal source such as the PV.

6.Press to select ‘Hyst’
7.Press @ or @ to setthe

hysteresis

In this example the alarmw illcancelw hen
the measured value decreases 2 units
below the trip level (at 98 units)

Continue to select parameters using and setting their values using @ or @
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12.5 Digital Alarm Parameters
Eight digital alarms are available. Parameters do notappearifthe Alarm Type = None.
The following table shows the parametersto setup and configure digital alarms.

List Header: DgAIm Sub-headers: 1to8
Nam e Param eter Description Value Default | Access
@ to select Press @ or D 1o change values L
Type Selects the type of alarm. The alarmwill None Alarm not configured As order | Conf
trigger w hen the condition is reached Pos The input changes code L3 RIO
Edge fromlow to high
condition
Neg The input changes
Edge fromhigh to low
condition
Edge Any change of the
input condition
High The input signal is
high
Low The input signal is low
Input The state of the input. This is normally wired Off No alarm L3
to a source on Active
Output The output state of the alarm Off No alarm L3 RO
On Active
Inhibit Inhibit is an input to the Alarm function. It No Alarm not inhibited L3 R/O
allow s the alarm to be sw itched OFF. Yes Inhibit function active if wired
Typically the Inhibit is connected to a digital
input or event so that during a phase of the
process alarms do not activate.
Latch Same as analogue alarms L3
Ack Same as analogue alarms L3
Block Same as analogue alarms L3
Priority Same as analogue alarms L3
Delay Delay betw een sensing the alarm condition 0:00.0 to 500:00 0:00.0 L3
and displayingit. If in thetime betw eenthe mMMm:ss.s
Only tw 0, the alarm goes safe, then no alarmis hh:mmess
applicable to | show nand the delay timer is reset. It canbe !
High and Low | used on systems thatare prone to noise. HHH:mm
alarms
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12.6

Diagnostic Alarms

Diagnostic alarms indicate a possible faultwithin the controller or connected devices.

Display shows

What it means

What to do about it

E.Conf

A change made to a parameter takes afinite time
to be entered. If the pow er to the controller is
turned off before the change has been entered
then this alarm willoccur.

Do notturn the pow er off to the controller w hile
ConF is flashing

Enter configuration mode then return to the
required operating mode. It may be necessary to

re-enter the parameter change since it will not
have been entered in the previous configuration.

E.CaL Calibration error Re-instate Factory calibration
E2.Er EEPROM error Return to factory forrepair
EE.Er Non-vol memory error Make a note of the error and contact your supplier
ELin Invalid input type. This refers to custom Go to the INPUT list in configuration leveland set
linearisation w hich may not have been applied a valid thermocouple or input type
correctly or may have been corrupted.
12.7 To SetUp Alarms Using iTools

iTools maybe usedto configure alarms and enter alarm messages. See Chapter 27 for further details.
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13. Chapter13 BCD Input

The Binary Coded Decimal (BCD) inputfunction block uses a number ofdigital inputs and combines
them to make a numericvalue. A very common use forthis feature is to selecta setpointprogram
numberfrom panel mounted BCD decade switches.

The block uses 4 bits to generate a single digit.
Two groups offour bits are used to generate a two digitvalue (0 to 99)
The block outputs four results
1. Units Value: The BCD value taken from the first four bits (range 0 — 9)
2. Tens Value: The BCD value taken from the second four bits (range 0 — 9)
3. BCD Value: The combined BCD value taken from all 8 bits (range 0 — 99)
4. Decimal Value: The decimal numeric equivalentof Hexadecimal bits (range 0 — 255)
The following table shows how the inputbits combine to make the output values.

Input 1

Input 2 Units value (0 —9)
Input 3

BCD value (0—99) Decimal value (0 - 255)

Input 4

Input 5

Input 6 Tens value (0-9)
Input 7

Input 8

Since the inputs cannotall be guaranteed to change simultaneously, the output will only update after all
the inputs have been stable for two samples.

13.1 BCD Parameters

List Header - BCDIn Sub-headers: 1and 2
Name Parameter Description Value Default Access
@ to Press @ or D 1o change values Leve
select
In 1 Digital Input 1 On or Off Alterable fromthe operator | Off L3
In2 Digital Input 2 On or Off interface if notwired Off L3
In 3 Digital Input 3 On or Off Off L3
In 4 Digital Input 4 On or Off Off L3
In 5 Digital Input 5 On or Off Off L3
In 6 Digital Input 6 On or Off Off L3
In7 Digital Input 7 On or Off Off L3
In 8 Digital Input 8 On or Off Off L3
Dec Value Decimal value of the inputs 0-255 See examples below L3 R/O
BCD Value Reads the value (in BCD) of | 0—99 See examples below
the switchas it appears on
the digital inputs
Units Units value of the firstswitch | 0—9 See examples below L3 R/O
Tens Units value of the second 0-9 See examples below L3 R/O
switch
In1 In 2 In 3 In 4 In5 In 6 In7 In 8 Dec BCD Units Tens
1 0 0 0 0 0 0 0 1 1 1 0
1 1 1 1 0 0 0 0 15 9 9 0
0 0 0 0 1 1 1 1 240 90 0 9
1 1 1 1 1 1 1 1 255 99 9 9
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13.1.1 Example: To wirea BCD Input
The BCD digital inputparameters maybe wired to digital inputterminals ofthe controller.

There are two standard digital inputterminals which maybe used (LA and LB), but it may also be
necessaryto use a triple digital input module in addition. The wiring procedure is the same and the
example given belowwires BCD input1 to LA

Do This

The Display You Should See

Additional Notes

From any display press
until the ‘BCDIn’ page is
reached

Press @ or @ to select‘l’

or ‘2" as required

BECDIn
Inl
Inz
I

In this example BCD block 1 is used.

Press @ to scrollto ‘In1’

BCDIn

HInl
I

AMAN

Press Bl to display I'_"I ireFr
‘WireFrom’
Using and selectthe A= PV is the parameter required and this

parameter w hich is to be w ired
from. In this example Logic
input LA

LacI0
[pL)

procedure ‘copies’ the parameter to be
wired from

Press w

L=a=I0LAH

Pl

E*Cancel  E0K

Press @ to confirm

BECDIn

)i
I
I

This ‘pastes’the parameter to ‘In1’

The arrow nextto the parameter
indicates that it has been wired
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14.

Chapter 14 Digital Communications

Digital Communications (or ‘comms’ for short) allows the controllerto communicate witha PC or a
networked computer system or any type of communications master using the protocols supplied. A data
communication protocol defines the rules and structure of messages used byall devices on a network
for data exchange. Communications can be used formany purposes—SCADA packages; plcs;data
logging for archiving and plant diagnostic purposes; cloning for saving instrumentsetups for future
expansion ofthe plant or to allow you to recover a set-up after a fault.

This productsupports the following protocols:-

Protocol

MODBUS RTU ®

DeviceNet

Profibus

El-Bisynch

Modbus TCP
(EtherNet)

For a fulldescription of these protocols please refer to the relevant published standards but
further details may be found in:-

Series Communications Handbook part no. HA026230:

Section 14.3.2 and Appendix A of this handbook.

A full description can be found on www.modbus.org.

DeviceNet Communications Handbook part no. HA027506;
Section 14.3.2 of this handbook

Profibus Communications Handbook part no. HA026290;
Section 14.3.2 of this handbook

Series Communications Handbook part no. HA026230;

800 Series Communications Handbook partno. HA020161;
900 Series Communications Handbook partno. HA023776:
Section 14.3.2 and Appendix B of this handbook

Section 14.4 of this handbook. A fulldescription of the Modbus TCP protocol can be found on
www.modbus.org.

There are two communications ports available within the instrument; these are defined as the 'H' and'J’'
ports and act as a communications slave. Various communications modules each supporting a different
protocol may be fitted to each port as follows:-

Port ModBus El-Bisynch DeviceNet Profibus Ethernet
H v v v v v
J v v X X X

Wiring connections for each of these protocols is given in Chapter 1.

NOTE

When using DeviceNet with instrument firmware version 1.10 and greater, the DeviceNet module must
have the part no. AH027179U003.
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14.1 Serial Communications
ModBus and El-Bisynch use EIA232 and EIA485 2-wire serial communications. The wiring connections
for these and the other protocols are given in section 1.8.

14.1.1 EIA232

EIA232 uses athree wire cable (Tx, Rx, Gnd). The signalsare single ended, i.e.there is a single wire
for transmitand another for receive. This makes EIA232 less immune to noise inindustrial applications.
EIA232 canonly be used with one instrument. To use EIA232 the PC will be equipped with an EIA232
port, usuallyreferredto as COM 1.

To constructa cable for EIA232 operation use athree core screened cable.

The terminals used for EIA232 digital communications are listed in the table below. Some PC's use a 25
way connector although the 9 way is more common.

Standard Cable PC socket pin no. PC Function * Instrument Instrument
Terminal

Colour 9 way 25 way Function
White 2 3 Receive (RX) HF or JF Transmit (TX)
Black 3 2 Transmit (TX) HE or JE Receive (RX)
Red 5 7 Common HD or JD Common
Link together 1 6 Rec'd line sig. detect

4 8 Data terminal ready

6 11 Data setready
Link together 7 Request to send

8 5 Clear to send
Screen 1 Ground

* These arethe functions normallyassigned to socketpins. Please checkyour PC manualto
confirm.

14.1.2 EIA485
The EIA485 standard allows one or more instruments to be connected (multi dropped) using a two wire
connection, with cable length of less than 1200M. 31 instruments and one master maybe connected.

The balanced differential signal transmissionis less prone to interference and should be usedin
preference to EIA232 innoisy environments. EIAA85 may be used with Half Duplex Communications

such as MODBUS RTU.
To use EIA485, buffer the EIA232 port of the PC with a suitable EIA232/EIA485 converter. The
Eurotherm KD485 Communications Adapter unitis recommended for this purpose. The use of a EIA485

board builtinto the computeris not recommended since this board maynotbe isolated, which may
cause noise problems ordamage to the computer,and the RX terminals maynotbe biased correctly for

this application.

To constructa cable for EIAA85 operation use a screened cable with one (EIA485) twisted pair plus a
separate core for common. Although common or screen connections are notnecessary, their use will
significantlyimprove noise immunity.

The terminals used for EIAA85 digital communications are listed in the table below.

Standard Cable Colour PC Function * InstrumentTerminal InstrumentFunction
White Receive (RX+) HF or JF (B) or (B+) Transmit (TX)

Red Transmit (TX+) HE or JE (A) or (A+) Receive (RX)

Green Common HD or JD Common

Screen Ground

* These are the functions normallyassigned to socketpins. Please checkyour PC manualto
confirm .
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14.2

Configuration Ports

In addition to the above communications the ‘H’ port also supportsinfrared (IR Clip) and configuration
(CFG Clip) communications see also Chapter 27. These interfaces always adhere to defaultsettings
regardlessofthe ‘H’ port setup. These are:-

e ModBus protocol

e Instrumentaddress 255

e Baudrate 19K2

e No parity

14.2.1 IR Clip

An IR Clip, available from
Eurotherm, clips to the front of
the controlleras shown. ltis
enabled/disabled via the "IR
Mode" parameter within the
"Access" page of the instrument.
When enabled the IR
communications override all
standard 'H' port
communications. None ofthe
standard communications
detailed above will be responded
to while IR Mode is enabled. 'H'
port activities will not interfere
with IR Clip communications.

Fitting of the CFG clip is the only communications mechanism that overrides IR clip communications.

EUROTHERM

14.2.2 CFG Clip

A configuration clipis also
available from Eurotherm which
interfaces directly with the main
printed circuit board in the
controller. It can be clippedinto
position with the controllerin or
out of its sleeve. The CFG Clip
is automaticallydetected when
connected but should notbe
used while 'H' port
communications are active. The
CFG clipmustbe powered
externally to ensure detection
and may be usedto powerthe
instrumentorwhile the instrumentis alreadypowered.

The Ethernet and DeviceNet communications module should not be fitted while using the CFG Clip as
communications conflicts will occur. This is because both the DeviceNetand Ethernet Communications
Modules maintain constantmessaging between themselves and the instrumenteven when no external
messages are being received.

The CFG clip may be used while EIA232/EIA485/ProfiBus communications modules are fitted but it is
not recommended thatcommunications are active on these modules while the CFGclip isinuse as
conflicts may occur.

Fitting of the CFG clip while the IR clip is in use will resultinthe IR communications being overridden
and the CFG clip communications accepted.

BUROTHERM

14.2.3 USB CPI Clip

From May 2013 the above clip has beenreplaced by a USB clip. It is designedto clip into the side of
the controllerinthe same way as the previous item and can be used with the instrumentpowered or un-
powered and with the instrumentmounted or un-mounted in its sleeve. The clipis intended to be used
with the Eurotherm configuration package, iTools. It may be ordered as ITOOLS/NONE/USB.

~ —
PC o o0 Instrument
USB Pow er “Green LED” connection
Comms “Red LED” )
He—
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14.2.4 Cloning of Configuration Port Settings

Full instrumentcloning is supported viathe CFG clip withoutthe need for instrument power although
errors may be reported with /O module settings. This is because the modules are notpowered so

confirmation ofdownloaded settingsis notpossible. If the IR comms portis used during cloning then
parameters associated with both J and H ports are cloned.

If the H portis usedthenthe J port settings are cloned butnot the H port settings.
If the J portis usedthenthe H port settings are cloned butnot the J port settings.

14.3

Digital Communications Parameters

Digital communications parameters maybe found in the ‘Comms’ page. Communications modules may
be fitted in the ‘H’ slotor ‘J’'slot. The following table shows the parameters available in each position.

List Header- Comms

Sub-headers: Hand J

Nam e Param eter Des cription Value Default Access
@ to select Press ® or @ to change values Leel
Ident Identifies that the comms None No module fitted As R/O
module is fitted in the Hor Jslot. | |OBxp IO expander (J slot only) ordered
See section 14.3.1 Comms Communications module fitted
Protocol Digital communications protocol | MODBUS Modbus MODBUS
See section 14.3.2 MBUS_M Modbus Master - Firmw are
versions 2.90 and above
EIBISY NCH EIBISY NCH
Profibus Profibus Not available
DeviceNet DeviceNet in J slot
Ethernet Ethernet
Baud Rate Communications baud rate Modbus/EI- Devicenet 9600 E-Bi | Conf
Not applicable to Profibus or Bisynch 125K 19K2 Mod | L3 R/O
Ethernet 4800 250K 125K Dnet
See section 0 9600 500K
19,200
Parity Communications parity None No parity None Conf
(not applicable to Devicenet or Even Even parity (Even L3 R/O
Profibus). See section 14.3.4 Odd Odd parity EIBisynch)
Address Instrument address 1 to 254 Modbus/El-Bisynch 1 L3
See section 14.3.5 0 to 126 Profibus
0 to 63 Devicenet
Resolution Comms resolution Full Full Full Conf
(Modbus only) Integer Integer
Netw ork Netw ork Status, Profibus and Ready Profibus or DeviceNet Netw ork R/O
DeviceNet only. Displays status connected and w orking
of the netw ork and connection Offline Netw ork not connected
Running Ethernet connected
Init Profibus or DeviceNet
Initialising
Comms Rx/Tx delay time No No delay No Conf
Delay (not applicable to Devicenet or Yes Fixed delay. This inserts a L3 R/O
Profibus) delay betw een Rx and Tx to
See section 14.3.6 ensure that the drivers used
by intelligent EIA232/EIA485
converters have sufficient time
to switch over.
H Activity Comms activityin Hor Jmodule | Oorl
Broadcast To enable broadcast master No Not enabled No
See section communications. This is only Yes Enabled
148 applicable for Modbus protocol.
Dest Addr Address of the parameter being 0to 32767
writtento slaves. eg, towrite to
A pow er output setthe value to 3,
S . the Modbus address of the
€e section parameter being w ritten to.
14.8
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List Header- Comms

Sub-headers:Hand J

Nam e

@ to select

Param eter Description

Value

Press @ or @D 1o change values

Default

Access
Level

Bcast Val

See section
14.8

Value to be sentto instruments
on the netw ork.

Normally wired to a parameter
w ithin the 3500 master

Range of the parameter wired.
In the case of a Boolean the value willbe O or
1.

Wdog Flag

Netw ork Watchdog Flag

This flagis ON w henthe
Netw ork communications have
stopped addressing the
instrument for longer than the
Timeout time.

It willbe set by the Watchdog
process and may be cleared
Automatically or Manually
according to the value of the
Watchdog Action parameter.

Off

Off

RO

Wdog
Action

Netw ork Watchdog Action

The Watchdog Flag may be
cleared Automatically upon
reception of valid messages or

Manually by a parameter w rite or
a wiredvalue.

ManRec

Manual Recovery

The Watchdog Flag must be
cleared manually - either by a
parameter w rite or aw ired
value.

ManRec

Conf
L3 RO

AutoRec

Automatic Recovery

The Watchdog Flag willbe
automatically cleared w hen
the Netw ork Communcations

resume - according to the
value in the Recovery Timer.

Wdog
Timeout

Netw ork Watchdog Timeout

If the Netw ork communications
stop addressing the instrument
for longer than this value, the
Watchdog Flag w illbecome
active.

0.0to0 60.0
seconds

A value of 0.0 disables the
w atchdog.

0.0

Conf
L3 RO

WdogRecy

Netw ork Watchdog Recovery

This is only show nwhenthe
Watchdog Action is set to Auto.
This timer determines the delay
after resumption of
communications before the
Watchdog Flag is cleared.

Avalue of Owillresetthe
Watchdog flag upon the first
valid message received.

Other values willw ait for at least
2 valid messages to be received
w ithin the set time before
clearing the Watchdog flag.

0.0 to Wdog
Timeout

0.0

Conf
L3 RO

If ‘Protocol’is setto ‘Ethernet’ refer to section 14.4.1.for available parameters.
If ‘Protocol’is setto ‘Profibus’ referto section 14.5.1 for available parameters.

If ‘Protocol’ is setto ‘Devicenet refer to section 14.6.1 for available parameters.

If ‘Protocol’is setto ‘MBUS_M refer to section 14.9.2 for available parameters.

The watchdog parameters are also included for Ethernetand Devicenet.
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14.3.1 Communications Identity
The identity ‘id’ shows thata communications board is fitted or not.

14.3.2 Protocol

14.3.2.1 Modbus (Jbus) Protocol

MODBUS defines a digital communication network to have only one MASTER and one or more SLAVE
devices. Eithera single ormulti-drop networkis possible. All message transactions are initiated by the
MASTER. Eurotherm instruments communicate using the Modbus RTU binary protocol.

The JBUS protocolis identical in all respects but‘1’is added to the MODBUS protocol parameter or
registeraddress. Both use a numericindexbut the JBUS index starts at'0' while the MODBUS index
starts at'1'".

Modbus is available inthe 'H' or the 'J' port modules. 3500 series instruments have a fixed table of
addresses referred to as the SCADA table which are designed for use with SCADA or PLC packages. A
full listof these addressesis givenin Appendix A. Every parameter maybe addressed from the iTools
OPC server using the OPC name.

14.3.2.2 Devicenet Protocol

DeviceNet s a cost-effective communications link designed to replace hardwired I/O interconnection
betweenindustrial devices.

Devicenetis simple to use through the application of automated software configuration tools and simple
wiring layouts. Engineering costandtime to design, configure and commission a DeviceNetinstallation
is significantlyless than other comparable networks. Devicenetis an Open Standard and is now used
by a wide range of vendors. Common definition of simple devices allows interchangeabilitywhile
making interconnectivityof more complexdevices possible. In addition to reading the state of discrete
devices, DeviceNet allows easyaccess to operating node variables such as process temperatures,
alarm status as well as system diagnostic status.

The DeviceNet communication linkis based on a broadcast- oriented, communications protocol the

Controller Area Network (CAN).

The minimum revision for DeviceNet communications module software used with the 3500

instruments is revision 1.6. This is identified by the module part no. AH027179U003.
14.3.2.3 Profibus DP

This ‘fieldbus’ system allows very high speed digital communications using an enhanced EIA485 wiring
technology, and has become a de facto standard in factory and process automation.

The 3500 series controllers use Profibus DP which is designed for fast, cyclic, transfer of time critical
data from intelligentdevices such as temperature controllers, I/O units, drives, etc to a PLC or PC based
controller, with a scantime of around 10mS. Applications are typically inindustrial automation, such as
extrusion, bottling, and baking, amongstmanyothers.

14.3.2.4 EI-Bisynch Protocol

El-Bisynch is a proprietary Eurotherm protocol based on the ANSI X3.28-2.5 A4 standard for message
framing. Despite its name,itis an ASCIlI based asynchronous protocol. Datais transferred using 7 data
bits, even parity, 1 stop bit (this may be changed in the controller).

El-Bisynch identifies parameters within an instrumentusing whatare known as ‘mnemonics’. These are
usuallytwo letter abbreviations for a given parameter, for example, PV for Process Variable, OP for
Output, SP for Setpoint, and so on.

El-BiSync communications within the 3500 series instruments allows for the reading/writing ofa number
of parameters over EIA232 or EIA485 communications using the parameter's mnemonic as areference
and the 818 & 902/3/4 style EI-BiSync communications protocol. This does notinclude 900EPC
controllers.

EI-BiSync is available inthe 'H' or the 'J' port modules and has beenincluded in this instrumentfor
backward compatibility. Where mnemonic conflicts occur, the 818 mnemonic takes priority.

The mnemonics are the same as the 818 & 902/3/4 controllers and these are shown in Appendix B
togetherwith a description ofthe parameterin both series of controllers.

14.3.2.5 Ethernet (Modbus TCP)
See section 14.4.

14.3.2.6 Modbus Master (MBUS_M)
See section 14.9.
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14.3.3 Baud Rate

The baud rate of a communications network specifies the speed thatdata is transferred between
instrumentand master. A baud rate of 9600 equates to 9600 Bits per second. Since a single character
requires 8 bits of data plus start, stop, and optional parity, up to 11 bits per byte may be transmitted.
9600 baud equates approximatelyto 1000 Bytes per second. 4800 baud is halfthe speed —approx. 500

Bytes per second.

In calculating the speed of communications in your system it is often the Latency betweena message
being sentand a reply being started that dominates the speed ofthe network.

For example, if a message consists of 10 characters (10msec at9600 Baud) and the reply consists of 10
characters, then the transmission time would be 20 msec. However, if the Latency is 20msec,then the
transmission time has become 40msec.

14.3.4 Parity

Parity is a method of ensuring thatthe data transferred between devices has notbeen corrupted.

Parity is the lowestform of integrity in the message. It ensures thata single byte contains eitheran even
or an odd number ofones or zero inthe data.

In industrial protocols, there are usuallylayers of checking to ensure thatthe first byte transmitted is
good. Modbus applies a CRC (Cyclic RedundancyCheck) to the data to ensure that the package is

correct.

14.3.5 Communication Address

On a network of instruments an addressis used to specifya particularinstrument. Each instrumenton a
network should have a unique address. Address 255 (and address 244 when using Ethernet) is

reserved for factory use.

14.35.1 Example:- To Set Up Instrument Address

This can be donein operator level 3:-

Do This The Display You Should See Additional Notes
1. Press @as many times as
necessary to select‘Comms’
2 press D to scrollto Up to 254 can be chosen but note that no
‘Address’ more than 31 instruments should be
connected to a single EIA485 link.
3. Press @ or @ to select

the address for the particular
controller

For further information see 2000 Series
Communications Handbook Part No.
HA 026230 available on
www.eurctherm.co.uk

14.3.6 Comms Delay

In some systemsitis necessaryto introduce a delay between the instrumentreceiving amessage and
its reply. This is sometimes caused bycommunications converter boxes which require a period of
silence on the transmission to switch over the direction of their drivers.

134

Part No HA027988 Issue 19 May 17



3500 Series Controllers User Manual

14.3.7 818, 902/3/4 Style Programmer
Mnemonics have also beenincluded within the protocol to support818,902/3/4 style programs.

The functionality of these mnemonics is onlyassured for use with the programmer when itis configured
for 818 style programs. These consistof8 x Ramp/Dwell pairs (16 segments - Ramp, Dwell, Ramp,
Dwell etc).

The mnemonics I1-18 are used to read/setthe target set points for the first 8 ramp segments.
Mnemonics r1-r8 are used to read/setthe ramp rates for the first8 ramp segments and the mnemonics
t1-t8 are usedto read/setthe segmentduration for the first 8 dwell segments. Mnemonics 01-06 are
usedto poll or configure the digital event outputs persegment.

Configuring the programmer with anon 818 style program will notproduce consistentresults as
mnemonics I11-18 representsegments 1,3, 5,7, 9,11, 13 & 15. Mnemonics t1-t8 represents segments
2,4,6,8,10,12,14 & 16.

14.3.7.1 Reading/Setting Segment Types.

The r1-r8 mnemonics can be usedto change/read rate segmenttypes (first 8 odd numbered segments)
by using negative values. A value of zero represents a step segment, a value of -1 represents an un-
configured segment (within the evolution products this results in a segmenttype of dwell with zero time -
effectively a non-segment) and values of -2 for an End segment.

The resolution ofthese mnemonicsis again defined bythe resolution ofLoop-PV. The values are
scaled accordinglyso a Loop-PV resolution giving 2 decimal places will show a value of -0.02 for an end
segment(or0-02infixed formatmode).

14.3.7.2 Program Selection

Character'B' (>ABCD) of mnemonic SW (Status word) represents the currently selected program
number. This nibble can be written to, to selectthe current program, or read from to determine the
currently selected program. This is limited to 15 programs (being a single nibble). If a program greater
than 15 is selected within the instrumentthen this byte will return a value of 0.

14.3.8 Status Words

818 & 902/3/4 Status words have been made available within this instrument. The bits within these
words are used to read/write to particular parameters within the instrument. As the status words are
used to write to manyparameters simultaneously, no errors are reported if a particular bit fails the write
operation. When changing parameters using the status words, the status word should be read-back to
check the required changes occurred.

Please see the appendixfor details of the status word bits.
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14.4 Ethernet Protocol
If ‘Protocol’ is set‘Ethernet’ the following parameters are available.
14.4.1 Ethernet Parameters

List Header- Comms Sub-header: Honly
Nam e Param eter Description Value Default | Access
@ to select Press @ or D 1o change values Level
Ident Identifies that the comms None No module fitted RO
module is fitted Comms | Communications module fitted
Protocol Digital communications Ethernet
protocol
Address Instrument address 1to 253 1
Wdog Flag On/Off Off R/O
Wdog Action See section 14.3 for an ManRec/AutoRec ManRec
Wdog Timeout explanation. 0.0 to 60.0 seconds 0.0 g/ogf L3
WdogRecy 0.0 to Wdog Timeout 0.0
Unit Ident Unit Identifier Strict See section 14.4.10 for further Strict Conf
enable/disable. Loose explanation
Instr
DHCP enable See section 14.4.4 Fixed Fixed
Dynamic
IP Address 1 See section 14.4.2 0to 255 192
IP Address 2 0 to 255 168
IP Address 3 0 to 255 111
IP Address 4 0 to 255 222
Subnet mask 1 0 to 255 255
Subnet mask 2 0 to 255 255
Subnet mask 3 0to 255 255
Subnet mask 4 0 to 255 0
Default GW 1 0
Default GW 2 0
Default GW 3 0
Default GW 4 0
Pref mstr IP 1 See section 14.4.8 0
Pref mstr IP 2 0
Pref mstr IP 3 0
Pref mstr IP 4 0
Show MAC See section 14.4.3 No; Yes No
Netw ork Status of netw ork Running | Netw ork connected and w orking R/O
Offline Netw ork not connected or w orking

14.4.2 Instrument setup

NOTES

1. It is recommended that you setup the communications settings for each instrument before
connecting it to any Ethernet network. This is not essential but network conflicts may occur if the
default settings interfere with equipment already on the network. By defaultthe instruments are set
to a fixed IP address 0f 192.168.111.222 with a default SubNet Mask setting of 255.255.255.0.

2. IP Addresses are usually presented in the form "xxxxoxxxxxx'. Within the instrument each
element of the IP Address is shown and configured separately

"IP address 1" relates to the firstset of three digits, IP address 2 to the second setof three digits and so
on. This also applies to the SubNet Mask, Default Gateway and Preferred master IP Address.
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14.4.3 MAC address display

Each Ethernetmodule contains a unique MAC address, normallypresented as a 12 digit hexadecimal
numberin the format"aa-bb-cc-dd-ee-ff".

In the 3500 instruments MAC addresses are shown as 6 separate hexadecimal values in the "COMMS"
page. MAC1 shows thefirstpair of digits (example "0xAA"), MAC2 shows the second pair ofdigits and
soon.

The MAC address can be found by powering up the instrumentand navigating to the "COMMS" page. At
the bottom of the "COMMS" page you willfind a 'Show Mac' parameter. Set this parameterto 'Yes'and
the MAC address ofthe Ethernet communications card fitted will appearin the list.

14.4.4 DHCP Settings

You need to consultwith your network administrator to determine ifthe IP Addresses forthe instruments
should be fixed or Dynamicallyallocated by a DHCP server.

If the IP Addresses are to be dynamically allocated then all MAC addresses mustbe supplied to the
network administrator.

For fixed IP Addresses the Network Administrator will provide the IP address as well as a SubNetMask.
These mustbe configured into the instrumentduring set-up through the "COMMS" page. Rememberto
note the allocated addresses.

14.4.5 Network Connection

Screw the "RJ45" adapter into the instrument"H" port, as shown in section 1.8.4. Use standard CAT5
cable to connect to the Ethernet 10BaseT switch orhub. Use cross-over cable onlyif connecting one-to-
onewith a PC acting as network master.

14.4.6 Dynamic IP Addressing

Within the "Comms" page of the instrumentsetthe "DHCP enable" parameterto "Dynamic’. Once connected
to the network and powered, the instrumentwill acquire its "IP address", "SubNet Mask" and "Default
gateway" from the DHCP Server and displaythis information within a few seconds.

14.4.7 Fixed IP Addressing

Within the "Comms" page of the instrumentensure the "DHCP enable" parameteris setto "Fixed", then set
the IP address and SubNetMask as required (and defined by your network administrator).

14.4.8 Additional information

1. The "Comms" page alsoincludes configuration settings for "Default Gateway", these parameters will be
setautomaticallywhen Dynamic IP Addressingis used. Whenfixed IP addressingis used these
settings are only required ifthe instrumentneeds to communicate wider than the local area network
i.e. over the internet— see your network administrator for the required setting.

2. The "Comms" page alsoincludes configuration settings for "Preferred Master". Setting this IP address
to the IP Address of a particular PC will guarantee thatone of the 4 available Ethernetsockets will
always be reserved for that PC (reducing the number of available sockets foranonymous
connections to 3).
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14.4.9 iTools Setup

iTools configuration package, version V5.60 or later, may be used to configure Ethernet
communications.

The following instructions configure Ethernet.
To include a HostName/Address within the iTools scan:-

1.

Nogkwdh

8.
9.

EnsureiTools is NOT running before taking the following steps

Within Windows, click ‘Start’, then ‘Settings’, then ‘Control Panel’

In control panel select'iTools'

Within the iTools configuration settings selectthe 'TCP/IP' tab

Click the 'Add’ buttonto add a new connection

Enter a name for this TCP/IP connection

Click the ‘Add’ button to add the hostname (details from your network administrator) or IP address
of the instrumentin the ‘Host Name/ Address' section

Click ‘0K’ to confirm the new HostName/IP Address you have entered
Click ‘0K’ to confirm the new TCP/IP port you have entered

10. The TCP/IP port configured within the TCP/IP tab of the iTools control panel settings should now

be seen
iTools is now ready to communicate with an instrumentatthe HostName/IP Address you have
configured

14.4.10 Unit Ident Enable

The Modbus TCP Specification includes the ‘normal’ Modbus address as partofthe packaged Modbus
message —where itis called the Unit Identifier. If such a messageis sentto an Ethernetto Serial
gateway, the ‘Unit Ident’ is essential to identify the slave instrumenton the serial port. When a stand
alone Ethernetinstrumentis addressed, however, the ‘Unitldent’ is not required since the IP address
fully identifies the instrument. To allow for both situations the ‘UnitldentEnable’ parameteris usedto
enable ordisable checking ofthe Unit Ident received from TCP. The enumerations produce the
following actions:-

‘Instr’: The received Unit Ident mustmatch the Modbus address inthe instrumentorthere will be
no response.

‘Loose’: Thereceived Unitldent value is ignored, thus causing areplyregardless ofthe received
‘Unitident.

‘Strict’: The received Unit Ident value mustbe OxFF or there will be no reply
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14.5

Profibus Protocol

Profibus DPis an industrystandard open network used to interconnectinstrumentation and control
devices in, for example,a manufacturing or processing plant. Itis often usedto allow a central
Programmable Logic Controller (PLC) or PC based control system to use external ‘slave’ devices for
input/output (I/O) or specialised functions, thus reducing the processing load on the controlling unitso
thatits other functions can be carried out more efficiently using less memory.

The Profibus network uses a high speed version ofthe EIAA85 standard (see also section 14.1.2),and
permits transmission rates ofupto 12M Baud (1.5MB in 3500) between the hostand up to 32 Profibus
‘Stations’ or ‘nodes’ within asingle section ofa network. The use of repeaters allows the maximum of
127 nodes (addresses0to 126)to be supported.

Profibus DP distinguishes between master and slave devices. It allows slave devices to be connected
on a single bus thus eliminating considerable plantwiring.

Master devices determine the data communications on the bus. A master can send messages without
an external requestwhenitholds the bus access rights (the token). Masters are also called active
stations in the Profibus protocol.

Slave devices are peripheral devices such as /0O modules, valves, temperature controllers/indicators,
and measuring transmitters. 3500 units are intelligentslaves which will onlyrespond to a masterwhen
requestedtodo so.

Profibus DP is based around the idea of ‘cyclical scan’ of devices on the network, during which ‘input’
and ‘output data for each device is exchanged.

3500 series controllers are configured for Profibus communications using .gsd files which maybe edited
to change the data mapping view. Details of the GSD editor may be be foundin section 14.5.5.

It is not within the scope of this documentto describe the Profibus standard in detail. This may be found
by reference to www.profibus.com.

14.5.1 Profibus Parameters

If ‘Protocol’is setto ‘Profibus’ in configuration level the following parameters are available.

List Header- Comms Sub-header: Honly
Nam e Param eter Description Value Default | Access
@ to select Press @ or D 1o change values Ll
Ident Identifies thata comms Comms Communications module fitted R/O
module is fitted None None is show n if no comms module
is fitted or is subsequenlty removed.
Protocol Digital communications Profibus Conf
protocol RO in
L3
Address Instrument address 0to 126 1 L3
Netw ork Comms netw ork status Running | Netw ork connected and operational R/O
Init Netw ork initialising
Ready Netw ork ready to accept connection
Offline Netw ork offline
Bad Netw ork status bad GSD
Wdog Flag On/Off Off R/O
Wdog Action See _section 14.3 for further ManRec/AutoRec ManRec Conf
Wdog Timeout | details. 0.0 to 60.0 seconds 0.0 RIO in
WdogRecy 0.0 to Wdog Timeout 0.0 L3
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14.5.2 1/0O Data Exchange

The process ofreading the inputs and writing to the outputs is known as an I/O data exchange.
Typically, the parameters from each slave device will be mapped to an area of PLC input and output
registers, ora single function block, so that the controlling ladder logic, or program, interfaces with the
device as if it were an internallyfitted module.

PLC I/O Mapping

[ ) J

Input Output
Ladder finp P

Program /

1/0 scanning
N
7 | | > Physical I/O
7
Pt Thput
Output Output
Slave 1 Slave 2 Slave 3 Slave 4

14.5.3 Network Configuration

The master PLC or PC based supervisorypackage mustbe configured to set-up the parameters thatit
will be able to read and write to. This is known as ‘network configuration’.

For Profibus-DP, the characteristic features ofan instrumentare stored in an ASCII device data file
called the GSD file. GSD files are used by Profibus configuration tools to enable a master Profibus
scanner module —forexample a PLC or PC - to know whatslave devices are to be communicated to,
their node address, what parameters can be read and written to and more.

In addition to standard GSD files, Eurotherm Profibus products are supported bythe unique Eurotherm
Profibus GSD file editor that provides a simple wayof mapping device parametersinto the input/output
registers ofa plc or supervisorypackage (master). This 32-bitWindows based software allows drag and
drop of instrument parameters from atabbed listinto input and output windows for automatic generation
of the GSD file.
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14.5.4 To Install the Eurotherm GSD Editor
This software is available from the CD supplied withiTools or from http:/www.eurotherm.co.uk/profibus/.

5 Setup - Eurotherm Profibus GSD File Editor |Z|,; |E

Download the file ‘Profibus GSD Editor’. (A version

Welcome to the Eurotherm numberis generallygiven, e.g. 3.10).
Profibus GSD File Editor Setup

Wizard

This will install Eurotherm Prafibus G5O File Editor 3.10 on your
Computer.

Itis l_ecﬂmmended that pou close all other applications befare Save the flle ‘S etu p_QSdedlt_310exe' to asu Itable
cenfining location and double clickitto Run.

Click Next to continue, or Cancel to exit Setup

'\h_z‘: Setup - Eurotherm Profibus GSD File Editor

Select Destination Location
‘where should Eurctherm Frofibus GSD File Editor be installed?

,_J Setup will install Euratherm Profibus GSD File Editar into the: fallowing folder.

To continue, click Next. IF you would like to select a different folder, click Browse.

| C:4Pragram Fies*E wotherm'Profibus G5 File Editor | [ Browse

Select a file location and press ‘Next'.

At least 1.6 ME of free disk space is required.

5 Setup - Eurotherm Profibus GSD File Editor, | < Back Mest > Cancel

Select Components
‘Wihich components should be installed?

Choose which products are to be included in the

Selact the components you want to instal; clear the componants you do ot wart to GSD editor.
install. Click Mest when you are ready ta continue.

Application Files 1.0 M8 A 18 Setup - Eurotherm Profibus GSD File Editor

Controllers T5ME
2400F/2408 0.1 Me Select Start Menu Folder
2500 08ME ‘Where should Setup place the program's shartcuts?
2500 8 Loop 1.2MB
260042700 0.9Me
i’ﬁ:g ;; mg Setup will create the program's shorteuts in the following Start Menu folder.

- V17820 01Me ¥

To continue, click Mext. If pou would like to select a different falder, click Browse.
Curent selection requires at least 9.2 MB of disk space.

|Eu|olhelm ‘ [ Browse.

< Back H Mewt > J[ Cancel ]

Select where Setup should place
program shortcuts, then press ‘Next'.

< Back H Mext > ][ Cancel

5l Setup - Eurotherm Profibus GSD File Editor

Ready to Install
Setup is now ready to begin instaling Ewrotherm Profibus GSD File Editor on wour
Commpuber.
Click Install to continue with the installation, or click Back if you want o review or
change any settings.
Destination location ~
C:\Program Files\E uratherm'Prafibus GSD File Editor i = r—
Vst Setup - Eurotherm Profibus GSD File Editor =g
Setup type .
Typical installation .
Completing the Eurotherm
Selected components: - Profibus GSD File Editor Setup
Application Files n d
Controllers Wizar
2400/2408i
2500 Setup has finithed installing Euratherm Prafibus GSD File E ditor
2500 & Loop an your computer. The application may be launched by
260042700 \| selecting the installed icons.
Click Finish to exit Setup
« Back l[ Install ] [ Cancel [ Launch application
Press Install
Press Finish to exit Setup.
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14.5.5 Launch the GSD Editor

K{‘? Eurotherm Profibus GSD File Editor

File Help

Ded L
D evice Parameters alues to be read from device
|L00p1 ain j

Loop 1 Pra iable
Loop 1 Target Setpainl
Loop 1 working Output
Loop 1 wWorking Setpaint
Loop 1 Contral Inhibit
Loop 1 Auto/Manual Mode
Loop 1 Process Y ariable

Mumber of Input Waords: 1]

Yalues to be written to device

Select v2for
controllers fitted

with firmware -
versions 2 and SEIE
above. Pl j
e Loop 1 Main Loop 1P 4 |»]
Tag: 1 [0=0001]
/ [~ Use Demand Data Mumber of Output Words: 0

Point the curser at
a portion of the Descripion: | Euratherm 3508/3504 Phase 2
screentoshow a =» N Select Parameters from the device and place them into either the Input or Output windows by dragging and dropping their name.

contextrelated Double-clicking on a name causes it to be transferned to the currently selected window.
hint

To add a parameter to the PROFIBUS-DP Input Data, simplydrag it from the Device Parameter list
using the mouse, and dropitinto the Inputs list. Similarly,drop a parameter into the Outputs listto set
PROFIBUS-DP Output Data.

Alternatively, double clickon a parametername to add it to the currently selected window - selectthe list
by clicking onit - or use the arrow button to the left of the inputand outputlists. The order of the
parameters in the Input and Output Listmay be changed by dragging and dropping between them.
Parameters maybe deleted or the listcleared using the buttons on the right hand side of the I/O lists, or
by pressing the rightmouse button when the cursoris over a parameter name, whereupon a pop up
menu will be displayed.

Parameters are found in feature related lists in a similarwayto the parameter lists in the instrument.
The lists are chosen alphabeticallyusing the drop down box under Device Parameters or by using the
tabs below the window.

#% Eurotherm Profibus GSD File Editor =1E3
File Help
Ded S

D evice Parameters alues to be read from device

|L00p1 tain j Loop 1 Warking Setpoint
Loap 1 Contral Inhibit Delete

ranle

ﬁ Lp‘I Tage etpain N Clear
Loop 1 working Output

Loop 1 wWorking Setpaint
Loop 1 Contral Inhibit
Loop 1 Auto/Manual Mode
Loop 1 Process Wariable

Mumber of Input Waords: 3

Walues to be wiitten to device

Loop 1 &uto/Manual Mode

4 Delete
When a parameter z 2

is highlighted its | Clea
Tag number is
shown. More Loop 1 Diag | | gop
The Tag number

is the same as the

i Loop1 4| »

Tag: 1 [0x0001)

[~ Use Demand Data Mumber of Output Words: 1
Modbus address
givenin Chapter Descripion: | Eurather 3508/3504 Phase 2
30 MODBUS
Parameters placed inta thiz window will be placed into the Profibuz Output Data. Use drag and drop to move parameters around within
SCADA TABLE the window.
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Example:
Produce a GSD file to allow gain scheduling using a PID settings storedina PLC

Input Data
e Process Variable

Output Data:
¢ Proportional Band
e Integral Time
e Derivative Time
e Cutback High
e Cutback Low

In this application, the PLC monitors ‘Process Variable’ (actual temperature), and when itpasses into a
particular pre-setband, sets the output data parameters from settings stored in the PLC.

Alimitof 117 total input and output words, including the requirements for demand data, is imposed by
the configurator. When this limitis reached, it will no longer be possible to add parameters into either the
inputor output lists until other parameters have been deleted.

NOTE

Some masters are unable to deal with more than 32 inputs and 32 outputs.

To obtaina summaryofthe I/O memorymap for the currentGSD file, select‘View I/O map’ from the file
menu. This may be pasted into the clipboard and placed into a documentifrequired for project
documentation. It may also be printed directly from the File menu.

Once the I/O data has been specified to your wishes, save the GSD file to disk: you may use any
filename you wish. You maythen importitinto your PROFIBUS-DP network configuration tool and use it
in an application program. Itis possible to save several different GSD files for the same basic
instrument, therebysetting up a library for different applications.

Once the configuration file has been downloaded, the network can be setrunning. If all is well the ‘H’
beacon on the controllerwill start to flash indicating thatthe data exchange is proceeding. Input data will
then be transferred from the controller to the master, and output data will be transferred from the master
to the controller.

If all 3500 controllers are of the same type only one GSD file need be configured.

Demand Data

The GSD file provides a convenientway to transferinput and output data between the controller and the
master PLC or SupervisoryComputer. It can, however, be wastefulin comms bandwidth if, for example:

1. Itisusedto read or write to occasionallyaccessed data, such as autotune or a three term value

2. Complexread/write sequences are performed which require a lotof data exchange, such as
setting up and running a programmer.

For these parameters use the ‘Demand Data’ sub-protocol. This allows read/write accessto any
parameter within the controller using, ‘Tags’ which identifythe parameters. Each parameterhas a
unique 16 bittag. Parametertags are the same as the modbus addresses, a listof which is given
Chapter30 MODBUS SCADA TABLE. The tags are also shown inthe GSD File Editor and alsoin
iTools.

When Demand Datais used, the first four (16 bit) registers ofthe PROFIBUS-DP Output data are
reservedto encode a ‘request message’ using the protocol. The control program is responsible for
writing values into the firstfour registers to make requests. The instrumentuses the firstfour registers of
PROFIBUS-DP input dataas a ‘response message’ to return values and indicate success or failure of
the operation that was requested.

Demand Datais enabled bythe PROFIBUS-DP master setting the firstbyte of

the module configuration datato 73 hex. This is done automatically, whenthe  Hame Fun | &lar
check box‘Use Demand Data’ in the Profibus GSD Editor program is . [UHUUW
selected. .

3

Demand Data is supported bystandard software in manyPLCs and can be
implemented as partofthe PLC program.

Demand Data uses the first8 bytes in both the requestand response message ofthe cyclic Data
Exchange.

Part No HA027988 Issue 19 May 17 143



User Manual

3500 series Controllers

Demand Data Structure

Read Request (fromMaster)

PLC Output Output Data
Register
Number

Response fromSlave to a Read Request (from
Master)

The firstfour registers are reserved for demand data.

The control program is responsible for writing values
into these first four registers to make requests.

PLC Input
Register
Number

Input Data

The firstfour registers are reserved forresponsesto
demand data.

1 Command Code and Parameter 1 Command Code and Parameter
Tag Tag

2 Extended Parameter Tag 2 Extended Parameter Tag

3 Reserved 3 Reserved

4 Anything 4 Returned value

The registers that follow are used for the fixed output
data defined by the GSD file

The registers that follow are used for the fixed input
data defined by the GSD file

5 Value or State 5 Value or State
6 Value or State 6 Value or State
7 Value or State 7 Value or State
etc. Value or State etc. Value or State

Write Request (fromPLC)

Response to Write Request (from Controller)

PLC Output Output Data
Register
Number

PLC Output Output Data
Register
Number

The firstfour registers are reserved fordemand data
The control programis responsible for writing values
into these first four registers to make requests.

The firstfour registers are reserved forresponsesto
demand data.

1 Command Code and Parameter
Tag

2 Extended Parameter Tag

3 Reserved

4 Value or State to be w ritten

1 Command Code and Parameter
Tag

2 Extended Parameter Tag

3 Reserved

4 Write error code

The registers that follow are used for the fixed output
data defined by the GSD file

The registers that follow are used for the fixed output
data defined by the GSD file

5 Value or State
6 Value or State
7 Value or State
etc. Value or State

5 Value or State
6 Value or State
7 Value or State
etc. Value or State
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The Command code and Tag are encoded into Register 1 as follows:

Bits 15-12

Bit 11

Bit 10-0

Command Code

Reserved

Parameter Tag

Because only11 bits are available for the Parameter Tag, the maximum tag allowable for standard
demand data operations is 2048. The 3500 series controller allows tag values greater than this,

therefore, extended tags have been provided using register 2. This is particularly importantif ramp/dwell
programs or configuration information is to be transferred over PROFIBUS-DP.

NB: Eurotherm Extensions are

Fields ina request(outputregisters) should be setas follows:

printed in bold italic text

Command(Hex) | Request(Masterto Parameter Tag | Extended Value
Slave) Parameter Tag
0000 No Command - - -
1000 Read Request Tag to Read - -
2000 Write Request Tag to Write - Value to write
3000 Extended Read Request | MustbeZero Tagto Read -
4000 Extended Write Request | Must be Zero Tag to Write Value to Write

Valid responses to a given command are as follows:

Meaning

Returned Value
(inputregister 4)

Acknowledge No Command

Tag Read Successfully

Tag Read Not Successful
Tag Written Successfully
Tag Write Not Successful

Command Command
Field inrequest Field inresponse
(outputregister) | (inputregister)
0000 0000

1000 1000

1000 7000

2000 1000

2000 7000

3000 1000

3000 7000

4000 1000

4000 7000

Extended Tag Read Successfully

Extended Tag Read Not Successful
Extended Tag Written Successfully
Extended Tag Write Not Successful

Value Read
Error Code (see below)

Write Request

Value Read

Error Code (see below)

Error Code (see below)

The command field in the response message either
e Confirms thatno operation has beenrequested
¢ Indicates that a Read or Write requesthas been completed successfully
¢ Indicates that a Read or Write has failed.

Error Codes ininputregister4 are as follows.

Error Code Meaning

0 Invalid Tag Number

1 Read Only Parameter
2 Value out of range

Because the First Word of the Output datais used to contain several different fields, it is importantto
understand how the various components are distributed within the 16 bits which make up the word.

The tables which follow show how the bits are divided between the three components. The least
significantbitis numbered 0 and the highestsignificantbitis numbered 15.
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Output Data (Command)
The data encodedinthese registers is to Request amessage.
Request: Word 1

Word 1 is a bit field containing a command code and a parametertag (ifitis less than 16383). It is
constructed as shown below:

Bit No. 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Decimal 32768 | 16384 | 8192 | 4096 2048 1024 | 512 | 256 128 64 | 32 16 8 4 2 1
Hex 8000 4000 2000 | 1000 800 400 200 | 100 80 40 | 20 10 8 4 2 1
Function Command code Reserved | Parameter Tag (Address)
No Set all these bits to 0 when Demand Data needs no action
command
Read 0 0 0 1 Must be
request 0
Write 0 0 1 0 Must be
request 0
Set these bits to the address of the target parameter only if the
Read of 0 0 1 1 Must be | address is less than 2048 (dec). Otherwise set all these bits to 0 and
extended 0 use the SECOND word to define the address.
address
Write of 0 1 0 0 Must be
extended 0
address

Reading and writing can be done successively, in any order, but if no further action is needed for a time,
then it is desirable to setthe command code to 0. This will prevent continuous writing to the slave. As
an example of why this is undesirable, continuous writing of a setpoint will prevent local control of the
setpoint using the control panel of the slave.

Request: Word 2

The 11 bits available for the parameter tag only allow tag numbers up to 2047 to be coded into Word 1.
For tag numbers higherthan this, the Exended Read and Extended Write commands are coded into the
high nibble of Word 1 and the parametertagis putinto Word 2. This allows tags up to 65535.

Bit No. 15 14 13 12 11 10 9 8 7 6 5 4 3 2|1 0
Decimal 32768 | 16384 | 8192 | 4096 2048 1024 | 512 | 256 128 | 64 | 32 | 16 | 8 41 2 1
Hex 8000 4000 2000 | 1000 800 400 200 | 100 80 40 [ 20 | 10 | 8 41 2 1
Function Command code Reserved Parameter Tag (Address)

Alway s Set all these bits to 0 if the target parameter address is less than 2048 (Decimal) 800 (HEX). Otherwise set bits 0 to 15
to match the parameter address.

Request: Word 3
Word 3 is reserved and not used.

Bit No. 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Decimal 32768 16384 8192 4096 2048 1024 512 256 128 64 32 16 8 4 2 1
Hex 8000 4000 2000 1000 800 400 200 100 80 40 20 10 8 4 2 1
Function Command code Reserved Parameter Tag (Address)

Alway s Reserved. All of these bits must be set to 0.

Request: Word 4

Word 4 contains the parameter value if the command is a write, otherwise itis unimportant. The
parametervalue is, therefore, always a 16 bit word.

Bit No. 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Decimal 32768 16384 | 8192 | 4096 2048 1024 | 512 | 256 128 | 64 32|16 | 8421
Hex 8000 4000 2000 | 1000 800 400 200 | 100 80 40 20110 84|21
Function Command code Reserved Parameter Tag (Address)

Dependentt Set all these bits to 0 for a read request and to the value to be written for a write request
on reques
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Input Data (Response)
The data encodedinthese registers is to Respond to a message.
Request Response: Word 1

Word 1 is a bit field containing the response code and the parameter tag (if it is less than 16383). It is
constructed as follows:

Bit No. 15 14 13 12 11 10 9 8 7 6 5 4 312]11]0
Decimal 32768 | 16384 | 8192 | 4096 2048 1024 | 512 | 256 | 128 | 64 [ 32 [ 16 [ 8 [ 4 [ 2 | 1
Function Response code Reserved Parameter Tag (Address)

No command | Acknowledge null command. All of these bits should be 0 following a ‘No Command’ request.

Successful 0 0 0 1 Should
read or write be 0
request
Should contain the parameter tag
Unsuccessful 0 1 1 1 Should
read or write be 0
request

Request Response: Word 2
Echoes the extended parametertag if it was included in the command

Bit No. 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Decimal 32768 16384 | 8192 | 4096 2048 1024 | 512 | 256 128 64 | 32 16 8 4 1 2 1
Alway s These bits will all be 0 if extended addressing has not been required because the address is less than 2048.

If the address required extended addressing then these bits will contain the parameter address.

Request Response: Word 3
Word 3 is reserved and not used.

Bit No. 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Decimal 32768 16384 8192 4096 2048 1024 512 256 128 64 32 16 8 4 2 1
Alway s Reserved. Allof these bits must be set to 0.

Request Response: Word 4

Word 4 contains the parameter value if the command was a successful Read. It echoes the command
data if the command was a successful Write, and it contains an error code if the command was

unsuccessful.
Bit No. 15 14 13 12 11 10 9 8 7 6 5 4 |3f[2]1]o0
Decimal 32768 | 16384 | 8192 | 4096 2048 1024 | 512 | 256 | 128 | 64 [ 32 | 16 | 8 | 4| 2 | 1

Dependent These bits contain the read v alue following a read request and an error code following a write
on request

Error codes
The command field in the response message either

. Confirms thatno operation has beenrequested
. Indicates that a Read or Write requesthas been completed successfully
. Indicates that a Read or Write has failed

Error codes for 3500 instruments in InputRegister 4 are:

Error code

0 Inv alid parameter tag
1 Read only parameter
2 Value out of range
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Worked Example 1 - Read Loop 1 Process Value from 3500 Controller
The general sequence of operationis as follows:

Step [ Transaction Description

1 Write a null command to the slave To clear dow n any previous transaction.

This should be done at the start of any sequence of
operations using demand data in order to ensure that the
systemis properly initialised.

Wait for a null response fromthe slave To detect the response to a real command

Write a command to the output data w hich | Combine parameter tag and w rite command into Word 1
w illtrigger a write to the slave

Wait for the Slave response The slave must process the command and respond

5 Read the returned data From Word 4

Step 1. Write a nullcommand to clear any previous transaction.

Bit No. 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
Decimal 32768 16384 | 8192 | 4096 2048 1024 | 512 256 128 | 64 32 16 8 4 2
Function Command code Reserved Parameter Tag (Address)

Read 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
request

Step 2. Wait for the response

Bit No. 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
Decimal 32768 | 16384 | 8192 | 4096 2048 1024 | 512 | 256 | 128 | 64 32 | 16 8 4 2
Function Command code Reserved Parameter Tag (Address)

Read 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
request

Step 3. Write acommandto Loop 1 PV at tag address 1. This addressis lessthan 2048 so Extended
addressing is notrequired for this particular example.

The command code for a standard read puts a 1 into bit 12 of Word 1.
1 puts 0000 0001 in the lower 11 bits of Word 1.

Bit No. 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
Decimal 32768 16384 | 8192 | 4096 2048 1024 | 512 256 128 64 32 16 8 4 2
Function Command code Reserved Parameter Tag (Address)

Read 0 0 0 1 Must be 0 0 0 0 0 0 0 0 0 0
request 0

The value to be written to the First Output Word will, therefore, be 4096+1 = 4397 (dec). AC40+1 =
Ac4l (hex).

The values for the other three Output Words should be setto 0 as this is a write.

Responses
Step 4. Wait for a response.
First Input Word — the parameter address.

Bit No. 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
Decimal 32768 16384 8192 4096 2048 1024 512 256 128 64 32 16 8 4 2
Response Command code Reserved Parameter Tag (Address)

Read 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
request

Meaning 1 =read parameter 0 Parameter address 1

Step 5. Returnthe Value
Fourth Input Word — the parameter value

Bit No. 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
Decimal 32768 | 16384 | 8192 | 4096 2048 1024 | 512 | 256 128 64 | 32 16 8 4 2
Response 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1
Meaning Parameter value is 16+8+4+2 = 30 (dec), 10+8+2 = 1E (hex)
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Worked example 2 - Starting an Autotune
Enable Loop 1 Autotune.

Step 1: Clearany previous demand datarequests. This is the same command as in the previous
example.

Step 2: Wait until the following response message is received. This is the same command as inthe
previous example.

Step 3: Write 1 to Loop 1 Autotune Enable at tag address 270 (dec).

Bit No. 15 14 13 12 11 10 9 8 7 6 5 4 3

Decimal 32768 | 16384 8192 | 4096 2048 1024 | 512 | 256 | 128 | 64 | 32 | 16 | 8 1
Function Command code Reserved Parameter Tag (Address)

Read request o | o [ 1] o 0 0o JofJ1JoJoJoJoJaJa]J1]o
Write request 8192 (dec) + tag address 270 (dec) = 8462 (dec), 2000+ 10E =210E (hex).

Step 4: Wait for response

Bit No. 15 14 13 12 11 10 9 8 7 6 5 4 3 211 0
Decimal 32768 16384 8192 4096 2048 1024 512 256 128 64 32 | 16 8 41 2 1
Function Command code Reserved Parameter Tag (Address)

Readrequest | o [ o [ o [ 1 0 o Jo [ 1] oJoJofJoJaJif1]o

Successful write code 4096 (dec) + tag address 270 (dec)=4366 (dec),

Response

1000+ 10E = 110E (hex)

Step 5a: If the Autotune write was successful, poll Stage of Tune (tag 269) until Autotune complete.

Bit No. 15 14 13 12 11 10 9 8 7 6 5 4 3121
Decimal 32768 | 16384 8192 4096 2048 1024 | 512 | 256 128 | 64 | 32 | 16 | 8 | 4| 2
Function Command code Reserved Parameter Tag (Address)

Readrequest | o [ o [ o [ 1 0 o Jo] 1 Jo]JoJofJoJaJifJo]a

Successful write code 4096 (dec) + tag address 269 (dec) =4365 (dec), 1000+ 10D = 110D (Hex)

Step 6: To determine when Autotune is complete:

Look at the enumeration ofthe Stage of Tune parameterataddress 269 until the enumeration changes
to 12 (Complete). Any value for register 1 other than 4108 signifies an error has occurred, in which case
register 4 will contain an error code of 0 or 1 or 2.

Bit No. 15 14 13 12 11 10 9 8 7 6 5 4 [ 3] 2 0
Decimal 32768 | 16384 | 8192 | 4096 2048 1024 | 512 [ 256 [ 128 [ 64 | 32 [ 16 | 8| 4| 2| 1
Response 0 0 0 1 0 0 0 0 0 0 0 of1f[2fof o
Meaning Parameter value is 8+4= 12
Step 5b: If an error occurs after Step 4 (Code 7), Step 5a becomes:
Bit No. 15 14 13 12 11 10 9 8 7 6 [ 514 [3]2]12
Decimal 32768 | 16384 | 8192 | 4096 2048 1024 | 512 [ 256 | 128 | 64 | 32| 16 [ 8] 4] 2
Function Command code Reserved Parameter Tag (Address)
Readrequest | o [ 1 [ 1 [ 1 0 o Jol 1] oJoJofJoJaJ1i]1]o
Error 28672 (dec) + tag address 270 (dec) =28942 (dec), 7000 + 10E =710E (hex)
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Worked example 3 - Uploading Program Data

3500 series controllers maybe configured as ramp/dwell programmers (see Chapter 22). Itis often the
case that specificramp dwell sequences need to be downloaded to an instrumentas saved ‘recipes’.
Because ofthe amountof data involved, it would be impossible ifonly standard Profibus-DP inputand
output frames were to be used. Use of the demand data protocol is the only way this operation maybe
performed.

An example of a simple programis shown below where Segment 1 ramps the temperature up to a target
value and Segment2 holds itthere for a period of time.

Program 1
Segmentl Segment 2
T
Temperature
Time -
Segment Type Tag5376 Ramp Type Tag 5308 Dwell
Ramp Rate Tag 5381  10°C/min Duration Tag 5412 30 min
Target Setpoint Tag 5382 100°C

Step 1 and Step 2: Clearany previous demand datarequests. See previous examples

Step 3: Write to Segment1 of Program 1. The firstparameteris the SegmentType attag address
5376 (1500 hex).

The command code foran extended write address is 4000.
The extended write tag is 4000 (hex) + parameteraddress 1500 (hex) = 5500 (hex) and puts
01010101 00000000into Word 1.

Word 1 is an extended write request:

Bit No. 15 14 13 12 11 10 9 8 7 6 [5 |4 ]3[2]12
Decimal 32768 | 16384 | 8192 | 4096 2048 1024 | 512 [ 256 | 128 | 64 [ 32 [ 16 [ 8] 4| 2
Function Command code Reserved Parameter Tag (Address)

Readrequest | 0 [ 1 [ o [ 1 0 1 o] 1 JoJoJoJoJoJoJo
Word 2 is the parametervalue. For Type = Rampthe enumerationis 1:

Bit No. 15 14 13 12 11 10 9 8 7 6 [5 ] 4 [3[2]12
Decimal 32768 | 16384 | 8192 | 4096 2048 1024 | 512 [ 256 | 128 [ 64 |32 [ 16 | 8 [ 4| 2
Function Reserved Parameter Value

Read request 0] o [T oTJ o 0 0 JoJoJoJoJoJoJoJoJo
Parametervalue 1 puts 0000 000000000001 into Word 2.

Response: Wait for one of the following responses to be received.
a. Assuming that the write request has been successful:

The command code for an extended read requestis 3000 (hex).

The parameteraddressis 1500 (hex), so the response is 3000 + 1500 = 4500 (hex)

Bit No. 15 14 13 12 11 10 9 8 7 6 [5 ] 4 [3[2]12
Decimal 32768 | 16384 | 8192 | 4096 2048 1024 | 512 [ 256 | 128 [ 64 |32 |16 [ 8 [ 4| 2
Hex 8000 | 4000 | 2000 | 1000 800 400 | 200 [ 100 | 80 [40 |20 | 108 |4]2
Function Command code Reserved Parameter Tag (Address)

Read request o | 12 | o] o 0 1 [ o] 1 [JoJoJoloJofofo
b. If the writerequest was unsuccessful the errorresponse is:

Error code 7000 (hex) + parameteraddress 1500 (hex) = 8500 (hex)

Bit No. 15 14 13 12 11 10 9 8 7 6 [ 5|4 [3[2]12
Decimal 32768 | 16384 | 8192 | 4096 2048 1024 | 512 [ 256 | 128 [ 64 [ 32 [ 16 [ 8 [ 4| 2
Hex 8000 | 4000 | 2000 | 1000 800 400 | 200 [ 100 [ 80 | 40 [20 [ 10| 8| 4] 2
Function Command code Reserved Parameter Tag (Address)

Read request 1 | o [ o] o 0 1 [ o] 1] ofJofJofJoJoJoJofo

Generallyitis only required to write to this parameter once, therefore, send the clearcommand as
showninthe previous examples, then repeatthe above for the remaining parameters starting with ramp
rate at tag address 5381 as shownin the diagram above.
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14.6

DeviceNet Protocol

DeviceNet has been designed as alow level network for communication between Programmable Logic
Controllers (PLCs) and devices such as switches and IO devices. Each device and/or controlleris a
node on the network. 3500 series controllers can be includedin a DeviceNet installation using the
DeviceNet interface module plugged into communications slotH. For further information regarding
configuration of 3500 series controllers for a DeviceNet network, refer to the DeviceNet Communications
Handbook HA027506 which maybe downloaded from www.eurotherm.com.

It is not within the scope of this manual to describe the DeviceNet standard and for this you should refer
to the DeviceNet specification which maybe found at www.odva.org.

14.6.1 Devicenet Parameters

If ‘Protocol’ is set‘Devicenet the following parameters are available.

List Header- Comms

Sub-header: Honly

Nam e Param eter Description Value Default | Access
@ to select Press @ or D 1o change values Ll
Ident Identifies thatthe comms None No module fitted RO
module is fitted Comms | Communications module fitted
Protocol Digital communications Devicenet Conf
protocol R/O in
L3
Baud Rate Communications baud rate 125K 125K Conf
250K R/O in
500K L3
Status Comms netw ork status Running | Netw ork connected and operational R/O
Init Netw ork initialising
Ready Netw ork ready to accept connection
Offline Netw ork offline
Address Instrument address 0to 63 1 L3
Wdog Flag On/Off Off R/O
Wdog Action See section 14.3 for an ManRec/AutoRec ManRec |~
Wdog Timeout | €xplanation. 0.0 to 60.0 seconds 0.0 RO in
WdogRecy 0.0 to Wdog Timeout 0.0 L3
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14.7

Comms Indirection Table

3500 series controllers make afixed setof parameters available over digital communications using
Modbus addresses. This is know as the SCADA Table. The SCADA Modbus address areais 0to
16111 (3EEFH). There are three addressesreserved to allowiTools to detect the instrument; 107,121
and 122 - these cannotbe setas a Destination value.

The following Modbus addresses have been reserved for use via the Comms Indirection Table. By
defaultthe addresses have no associated parameters:

Modbus Range (Decimal) [ Modbus Range (Hex)

15360to 15615 3C00to 3CFF

The programmer area (2000h - 27BFh) within the SCADA table is not supported.

When accessed here, the parameter maybe presented as scaled integer, minutes or Native format and
may be flagged as read-only.

The Comms Table is used to make additional parameters which are notin the SCADA table available for
specific applications. Itis recommended thatiTools is used to setup the required table as shownin
section 30.

The following parameters are available inthe Comms Table:-

List Header - Commstab

Sub-headers: 1to 250

Name

@ to select

Default Access

Level

Value
Press @ or D 1o change values

Param eter Description

Dest

Modbus destination The Modbus address w here the selected parameter Not Used Conf

w illappear in the SCADA table area.
Range is 0 to 16111.
A value of -1indicates not used.

Source

Source parameter The parameter that w ill be mapped into the Destination Conf

Modbus address.
It should be noted that setting this parameter via iTools
w illallow sourcesthat are unavailable to the HMI.  If

such asetting is subsequently examined using the
front panelit cannot be edited, only deleted.

Native

Native data format The data formatin w hich the source parameter will be Conf

presented at the destination address.

Integer

0 Integer - causes a scaled integer representation of
the value to appear at the modbus address.

1 Native - causes the native format of the value to
appear at the modbus address. It should be noted that

if a 32 bit value is returned, it willuse tw o adjacent 16
bit modbus addresses.

ReadOnly

Read only

Read/w rite only if source
is RIW

This parameter may be used to override the normal
alterability rule for the parameter and forceitto be
Read Only.

Setting this value to 'ReadWrite' enables the normal
alterability rule(s).

0 ReadWrite - Allow the value's normal alterability rule
to be applied at the selected Modbus address
1 Read-Only- Overrides the parameter's normal

alterability rule to presentitas read only atthe
selected Modbus address

Conf

Minutes

Time parameter
resolution.

This allow s for Time parameters to be presented in
alternate resolutions, for example 1/10th of minutes or
1/10th of seconds.

0 Seconds- the Time parameter w illbe presented as
SSS.S

1 Minutes - the Time parameter w ill be presented as
mmm.m

Seconds

Conf
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14.8

Broadcast Communications

Broadcastcommunications allows 3500 series controllers to send a single value from a masterto a
number of slave instruments using the broadcastaddress 0 with Modbus broadcastfunction code 6
(Write single value). This allows the 3500 to link through digital communications with other products
withoutthe need for a supervisoryPC to create a small system solution.

Example applications include multi-zone profiling applications or cascade control using a second
controller. The facility provides a simple and precise alternative to analogue retransmission.

/\ WARNING

When using broadcast communications, bear in mind that updated values are sent many times a
second. Before using this facility, check that the instrumentto which you wishto send values can accept
continuous writes. It should be noted that in common with many third party lower cost units, the
Eurotherm 2200 series and the 3200 series prior to version V1.10 do not accept continuous
writes to the temperature setpoint. Damage to the internal non-volatile memory could result from
the use of this function. If in any doubt, contact the manufacturer of the device in question for
advice.

When using the 3200 series fitted with software version 1.10 and greater, use the Remote Setpoint
variable at Modbus address 26 if you need to write to a temperature setpoint. This has no write
restrictions and mayalso have a local trim value applied. Thereis no restriction on writing to the 2400 or
3500 series.

14.8.1 3500 Broadcast Master

The 3500 broadcastmastercan be connectedto upto 31 slaves if no segmentrepeaters are used. If
repeaters are used to provide additional segments, 32 slaves are permitted in each new segment. The
masteris configured byselecting a Modbus register address to which avalue is to be sent. The value to
sendis selected bywiring it to the BroadcastValue. Once the function has been enabled, the
instrumentwill send this value outover the communications link every control cycle (110ms).

NOTES

1. The parameterbeing broadcastmustbe setto the same decimal pointresolution in both master and
slave instruments.

2. iTools, or any other Modbus master, may be connected to the same port on which the broadcast
masteris enabled. Inthis case the broadcastis temporarilyinhibited. It will restart approximately 30
seconds afteriTools is removed. This is to allow reconfiguration ofthe instrument using iTools even
when broadcast communications is operating.

A typical example mightbe a multizone oven where the setpointof each zone is required to follow, with
digital accuracy, the setpointof a master controller.

3500
Master

Slave Slave Slave
31

Figure -1: Broadcast Comms
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14.8.2 Wiring Connections - Broadcast Communications

The Digital Communications module for the master can be fitted in either Communications Module slotH
or Jand uses terminals HAto HF or JA to JF respectively.

The Digital Communications module for the slave is fitted in either slotJ or slotH.
The wiring connections and the precautions shown in section 1.8 apply.

/\ caution
EIA422, EIA485 4-wire or EIA232

Rx connections in the master are wired to Tx connections of the slave
Tx connections in the master are wired to Rx connections of the slave

3500  Tx+ Tx+ Slave 3500 g Tx Slavel
Master 1 Master
Tx- Tx-
ElA422 EIA422 BA232
EIA232
E'ﬁ;‘i?g Rx+ Rx+  EA485 Rx Rx
Rx- Rx- 4-wire
Com Com com com

TerminalFunction  Terminalnumber Terminal Function Terminalnumber

Tx+ (TxA) HE or JE TX HE or JE
Tx- (TxB) HF or JF

Rx+ (RxA) HB or JB Rx HF or JF
Rx- (RxB) HC or JC

Common HD or JD Common HD or JD

Figure -2: Rx/Tx Connections for EIA422, EIA485 5-wire, EIA232
/\ caution

EIA485 2-wire

Connect A (+) in the master to A (+) of the slave
Connect B (-) in the master to B (-) of the slave

This is shown diagrammaticallybelow

3500 A ) A () Slave 1 TerminalFunction Terminalnumber
Master B () (Tx) HE or JE
EIA485
EIA485
B(-) B(-) A (Rx) HF or JF
Com Com
Common HD or JD

Figure -3: Rx/Tx Connections EIA484 3-wire

14.8.3 Example: To Send SP from the Master to SP in a Slave

Wire the setpoint in the masterto ‘Bcast Val’'. The procedure for this is shown in section 5.1 or using
iTools section 27.10.

Set ‘Dest Addr’ in the masterto ‘2’. 2 is the modbus value for ‘Target SP’ *. The value of the master
setpointwill be shown in the lower displayon the slave (assuming the slave has been configured for SP
in the lower display).

. See Appendix A for the full address list.

154 Part No HA027988 Issue 19 May 17



3500 Series Controllers

User Manual

14.9

Modbus Master Communications

The Modbus Master function block has been added from firmware versions 2.90 on controllers supplied
after March 2010. It extends the Broadcast Communications feature, described in the previous section,
by allowing Modbus master communications to be generated from the instrument. The standard
instrumentcontains one Modbus Master function block but up to twelve blocks are orderable. Each
block can access up to sixteen consecutive parameters which maybe read or written to slaves.

The function block can be configured on either the H or J communications slots buteach needs to be set
up separatelyfor Master Communications. Note that, unlike Broadcast Communications described in
the previous section, the Modbus Master function block does NOT allow concurrentuse of the
communications portwithiTools.
The data items are held in the function block as float values and are converted to the 16 bit Modbus
registervalue by means of multiplier and offsetparameters. There is also the abilityto selectsigned (a
whole number between -32768 and 32767) or unsigned (awhole number between 0 and 65535)
representation in the Modbus register data.

When enabled, Master Communicationswill runinlevels 1, 2 and 3 but not in Configuration level.
14.9.1 Wiring connections

A 3500 Modbus master can be connected to up to 12 slaves. This limitis applied bythe number of
Master Commes function blocks available in the 3500 master.

Any Modbus Master block, however, can be configured to broadcastwrite its parameters. The number
of slaves then supported is only limited by signalling considerations as in section 14.8.1.

/\ WARNING

The warning shown in section 14.8 applies

3500
Master

Slave Slave

Slave
12

Wiring connections for Modbus Master Communicationsis the same as shown in the previous section
(14.8.2) and may use EIA232, EIA485 3-Wire or EIA422 5-Wire.

14.9.2 Modbus Master Parameters
If ‘Protocol’is set‘MBUS_M' the following parameters are available underthe ‘Comms’ listheader.

List Header- Comms

Sub-header:Honly

Nam e | Param eter Description Value and Description Default |Access Level
Press @ 1o select parameters Press @ or @ to change values
Ident Ic_jentifies thatthe comms module is None No module fitted R/O in L3 and
fitted Comms [ Communications module fitted conf.
Protocol Digital communications protocol MBUS_M R/W in conf.
Baud Rate |Communications baud rate 4800; 9600; 19,200 19200 |ROInL3
Parity Communications parity None; Even; Odd None
Address Instrument address 0to 254 1 R/W in L3 and
Conf.
Timeout Master Comms Timeout. The time that | Settable betw een 200mSto 5 seconds 0:00.2 |R/W inL3and
the master comms wi ill allow for the Conf.
slave to respond. This parameter is
only shownwhen Protocol=MBUS_M.
R/\W = Read and Write
R/O = Readonly
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All subsequentparameters are within the Master Comms Function Block - listheader ‘Mstrcomms’.
Up to 12 Master Comms blocks can be configured.

List Header - Mstrcomms Sub-header: 1to 12

Nam e |Param eter Description Value and Description Default |[Access
Level

press @ to select parameters Press @ or @ to change values

Mode Block mode. Sets the transmission | Cont Continuous. Master Comms Cont R/W in Conf.
mode of the block. transactions will be continuous after R/O in L3
Alterable only if the block is not the Block Enable parameter rising
running (‘Enable’ = ‘No’) edge, w hile the value remains true.

OneShot | One shot. One Master Comms
transaction willbe triggered for each
rising edge seen on the Block Enable
parameter. Retries on failure willbe
attempted as normal. This might be
used for example to trigger a
transaction fromaw ired event.

Demand | Demand write. This is the same as
OneShot but also triggers a one shot
transaction w hen any of the SlvData
values change. Followinga pow er
cycle atransaction w ill not take place
until achangeis seenin the slave
data.

Enable To run the Master Comms Block Yes Each rising edge seen on this No R/W in L3
parameter w ill start Master Comms and Conf.
transactions according to the setting
of the Mode parameter and reset
diagnostic parameter counts.

No The block w illnot generate any
Master Comms traffic.

If the parameter values and
addresses are dynamic it is necessary
to setthe Enable to No w hen setting
up master comms parameters.

Port Master Comms Port Select H The master transactions use the R/W in conf.
The selected portw ill need to be set instrument H port R/O in L3
up as a Modbus Masterin the J The master transactions use the R/O w hen
Comms' list - set ‘Protocol’ = instrument J port ‘Enable’ =
MBUS_M. ‘Yes'.

Suspend Failure Count Before Suspend 0to 250 | A value of 0 means that master 0 R/W in conf.

Count The number of consecutive errors comms is never suspended by R/OinL3
before a Node is assumed to have consecutive failures.
failed.

Suspend | Suspend count exceeded. Yes If the number of consecutive message R/O

Exceed This parameter is only show nwhen | No failures exceeds the SuspendCount
‘Suspend Count’ # 0 value, this status willbe setto 'Yes'

and the Block w ill stop running.

Susp Retry | Suspend retry interval. h:m:s:ms | Time period before automatically R/W in Conf.
This parameter is only show nwhen attempting to restart master comms to R/O inL3
‘Suspend Count’ # 0 a suspended node.

A value of 0 means that no automatic
retry will be attempted.

Node Slave instrument node address 0to 255 | Avalue of Owillcause abroadcast 1 R/W in conf.
message to be generated and limit R/O in L3
the function code to Write (Function
codes 5, 6, 15, 16)
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List Header - Mstrcomms Sub-header: 1to 12

Nam e |ParameterDescription Value and Description Default [Access

Level

Press @ to select parameters Press @ or D 1o change values

Function Modbus function code as defined by | Func01 Read coil status. Read up to 16 bits R/W in conf.
the Modbus standard. fromthe slave RO in L3

The SlvDatal parameter will contain
the value received fromthe slave.
Func02 Read input status. Read up to 16 bits
fromthe slave
The SlvDatal parameter will contain
the value received fromthe slave.
Func03 Read holding register. Read up to 16
w ords fromthe slave
The SivDatal to 16 parameters will
contain the values received fromthe
slave.
Func04 Read input register. Read upto 16
w ords fromthe slave
The SlvDatal to 16 parameters will
contain the values received fromthe
slave.
Func05 Force coll
Write a single bit.
The value in SlvDatal w illbe w ritten
to the slave.
Func06 Load register
Write a single w ord.
The value in SivDatal w illbe w ritten
to the slave.
Func15 Force multiple coils
Write up to 16 bits.
The value in SlvDatal w illbe w ritten
to the slave.
Func16 Load multiple registers
The values in SlvDatal to 16 willbe
written to the slave.
Address Slave instrument parameter address | 0 to A value of Ois allow ed for 1 R/W in L3
65535 compatibility w ith JBUS slaves. and conf. if
‘Enable’ =
No
Count ftem count. 1to 16 For functioncodes 1,2,and 15, up to |1 R/W in conf.
16 bits may be read or w ritten into R/O in L3
SivDatal.
For function codes 3, 4, and 16, up to
16 w ords may be read or w ritten into
SlvDatal to 16 as appropriate.

SlvDatal to | Data to/fromthe slave. Full float | SlvDatal is alw ays available. 0 R/W in L3 if

ShvDatal6 |\when setto read the slave, this range SlvData2-16 are not available for bit Write
parameter w ill contain the data functions. Otherwise available Functions 5,
received. according toitem count. 6, 15, 16.
When setto write to the slave, this
parameter w ill contain the datato R/O for
be written. Read
For bit based function codes 1, 2, 5 Functions 1,
and 15 all data is transferred 2,34
through SlvDatal.

Format Data format Sign The slave data is treated as a 16 bit R/W in conf.
The 16 bit data to/fromthe slave is S:QHEdri]ntegtlér- _Whl‘?” Wdriti”% tol_th(_e R/Oin L3
interpreted as signed or unsigned slave the value is clipped to the limits
according to the setting of this -32768 10 +32767.
parameter. Unsign | The slave data is treated as a 16 bit
This parameter is not available for unsigned integer. When w riting to
bit functions w here all values are the slave the value is clipped to the
treated as Unsigned. limits O to 65535.
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List Header - Mstrcomms Sub-header:1to 12
Nam e |Param eter Description Value and Description Default |[Access
Level
Press @ 1o select parameters Press @ or @ to change values
Factor Data factor Full float 1.00 R/W in L3
Data Factor and Offsetparameter | fange and conf.
below , have a different effect, These
depending upon the Function code parameters
being used: are not
Read The value read from the slave available for
is firstdivided by the value of the bit functions
Data Factor, then the Data Offsetis - the Pack
added before being placed in the and Unpack
SlvDataN float parameter. Function
Write The SlvDataN float value first E(IeoElézcrinay
has the Data Offset added, then the here
resultis multiplied by the Data ’
Factor before being sentto the
slave.
Offset Data offset Full float 0.00
See also Data Factor above. range
Exception | Last Modbus exception code 0to 255 | This value is resetto 0 by the rising R/Oin L3
Code edge of the Block Enable parameter and conf.
Transact | Total transaction count The value willbe reset by the rising R/O in L3
Count This is the count of all transactions edge of the Block Enable parameter and conf.
started, w hether the outcome is
successful or not.
Success Successfultransaction count The value willbe reset by the rising R/Oin L3
Count This is the count of successful edge of the Block Enable parameter. and conf.
transactions.
Note that Modbus exception
messages are counted as a
successfultransaction.
Error Count | Message error count The value willbe reset by the rising R/O in L3
This is the count of message errors edge of the Block Enable parameter and conf.
it includes crc, syntax and timeout
errors
Exception | Exception Count The value w illbe reset by the rising R/O in L3
Count This is the count of Modbus edge of the Block Enable parameter and conf.
exception messages.

14.9.3 Set Up Example

Applications maybe setup from the front panel of the controller butit is recommended to useiTools
configuration package. An example of howto setup an application is, therefore, given in the iTools
section 27.19.

R/W = Read and Write
R/O = Readonly
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14.10 Packbit

Packbit consists of four blocks and were added at the same time as the Master Communications block

from firmware versions 2.90.

Each block allows 16 individual bits to be packed into a 16 bitinteger.

14.10.1 Packbit Parameters

List Header - packbit Sub-header:1,2,3, 4
Nam e |Param eter Description Value and Description Default |Access Level
press @ 1o select parameters Press @ or @ to change values
In1 to In16 Input bit 1 to Input bit 16. Full float 0 R/W in L3 and
Allvalues less than 0.5 willbe treated | "aNge conf.
as FALSE; all other values willbe
treated as TRUE.
Output Output 0 R/O
The inputs are mapped to
corresponding bits w ithin the Output
suchthatInl goes to bit0, In2 to bitl -
IN16 goes to bit 15
Status The block Status parameter reflects the | Good R/O
status of the Output parameter: if any Bad
Input is BAD, this Status will be set
according to the Fallback Type.
Fall Type Fallback Type FallGood |If any Input status is BAD, set R/O
The Output status (and Status the Output status (and Status R/W in Conf.
parameter) if one of the inputs is bad. parameter) GOOD and setthe
Output value as set by the
FallBack parameter.
FallBad If any Input status is BAD, set
the Output status (and Status
parameter) BAD and setthe
Output value as set by the
FallBack parameter.
Fallback Fallback value Oto 0 R/O
The value applied to the Output 65535
parameter w hen any Inputis BAD
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14.11 Unpackbit

Unpackbitconsists of four blocks and were added at the same time as the Master Communications

block from firmware versions 2.90.

Unpackbitis the opposite of packbitand allows a 16 bit integerto be unpacked into 16 individual bits.

14.11.1 Unpackbit Parameters

List Header - unpackbit Sub-header:1,2,3,4
Nam e |Param eter Description Value and Description Default [Access Level
Press @ 10 select parameters Press @ or @ to change values
Input Input. 0 R/O
The Input bit positions are unpacked to
the outputs as follow s: Bit 0 to Out1,
Bit1 to Out2...Bit 15 to Out16
Outl to Out | Output 1 to Output 16 Off 0 R/O
16 On
Status Block Status parameter: if any Input is | Good R/IO
BAD, this Status w ill setaccording to Bad
the Fallback Type.
Fall Type Fallback Type FallGood | If the Input status is BADor the R/O
The Status value if the Input is BADor valueis out of range, setthe
out of range. Status parameter GOOD and
setthe Output values as though
the FallBack value w as present
on the Input.
FallBad If the Input status is BAD or the
value is out of range, setthe
Status parameter BAD and set
the Output values as though the
FallBack value w as present on
the Input.
Fallback Fallback value 0 RO
if the Input is BAD or out of range, this
value is applied to drive the Outputs as
though it w as present on the Input.
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15.

Chapter 15 Counters, Timers, Totalisers, Real Time Clock

A series offunction blocks are available which are based on time/date information. These maybe used

as part of the control process.

15.1 Counters

Up to two counters are available. They provide a synchronous edge triggered eventcounter.

Directon — |
Enable —— .
Counter Count
Clock —— Function |——— Overflow
Block
Target — RippleCarry
Reset —
Clear Overflow —|

Figure 15-1: Counter Function Block
When configured as an Up counter, Clock events increment Countuntil reaching the Target. On

reaching TargetRippleCarryis settrue. At the
latched true and RippleCarryis returned false.

next clock pulse, Countreturns to zero. Overflow is

When configured as a down counter, Clock events decrement Countuntil it reaches zero. On reaching
zero RippleCarryis settrue. At the next clock pulse, Countreturns to the Target count. Overflow is

latched true and RippleCarryis resetfalse

Counterblocks can be cascaded as shown in the diagram below

Direction Direction
Enable l_ Count Enable
Counter ock Counter Count
Clock Function |— Overflow Cloc Function |— Overflow
Tal’ et B|OC|<1 Tar et BIOCkl .
get | RippleCarry g —— RippleCarry
Reset Reset
Clear Overflow Clear Overflow

Figure 15-2: Cascading Counters

The RippleCarryoutputof one counter acts as an enabling inputfor the next counter. In this respectthe
next counterin sequence can only detect a clock edge if it was enabled on the previous clock edge.
This means thatthe Carry output from a counter mustlead its Overflow output by one clock cycle. The
Carry outputis, therefore, called a RippleCarryas itis NOT generated on an Overflow (i.e. Count>
Target) but rather when the count reaches the target (i.e. Count= Target). The timing diagram below

illustrates the principle for the Up Counter.

Count =
| Target -1

Clock .

Count =
ITargetI Count=0 |

L

iy

RippleCarry

| Overflow

Figure 15-3: Timing Diagram for an Up Counter
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15.1.1 Counter Parameters

List Header - Count

Sub-headers: 1to 2

Nam e Param eter Description Value Default | Access
@ 16 select Press @ or @ to change values Level
Enable Counter enable. Yes Enabled Yes L3

Counter 1 or 2 is enabled in the No Disabled

Instrument configuration page but

they can also be turned on or off in

this list

Direction Defines countup or countdow n. Up Up counter Up L3
This is not intended for dynamic Dow n Dow n counter
operation (i.e. subjectto change
during counting). It canonly be
setin configuration level.

Ripple Ripple carry to actas an enabling Off R/O

Carry input to the next counter. Itis On
turned On w hen the counter
reaches the target set

Overflow Overflow flag is held true (Yes) No R/O
w hen the counter reaches zero Yes
(Dow n) or passes target (Up)

Clock Tick period to increment or 0 No clockinput 0 R/O if
decrementthe count. This is 1 Clock input present wired
normally wired to an input source
such as a digital input.

Target Levelto w hich the counter is 0 to 99999 L3
aiming

Count Counts eachtime a clockinput 0 to 99999 R/O
occurs untilthe targetis reached.

Reset Resets the counter No Not in reset No L3

Yes Reset
Clear Clear overflow No Not cleared No L3
O’flow Yes Cleared
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15.2 Timers

Up to four timers can be configured. Each one can be configured to a differenttype and can operate
independentlyofone another.

15.2.1 Timer Types

Each timer block can be configured to operate in four different modes. These modes are explained
below

15.2.2 On Pulse Timer Mode
This timeris used to generate afixed length pulse from an edge trigger.

e The outputis setto On when the inputchanges from Off to On.
e The outputremains On until the time has elapsed

e If the ‘Trigger’ inputparameterrecurs while the Output is On, the Elapsed Time will resetto zero and
the Output will remain On

e The triggered variable will follow the state of the output

The diagram illustrates the behaviour ofthe timer under different input conditions.

- | [ ]
Sevam— I S N —

——  e—

Time Time

Hapsed Time |—/\—
Triggered ——\—’—‘—

Input Interval > Time

Input
Output | |
Time
Hapsed Time
Triggered

Figure 15-4: On Pulse Timer Under Different Input Conditions
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15.2.3 On Delay Timer Mode
This timer provides a delay between the trigger event and the Timer output.

e The Outputis OFF whenthe Inputis OFF or has been On for less than the delaytime

e The elapsedtime willincrementonlywhenthe Inputis ON and will resetto 0 when the Inputgoes
OFF.

e With the InputON and once the Time has elapsed, the Output will be setto ON
e  The Output will remain On until the Inputis cleared to Off.
e The Triggered variable will follow the Input

The following diagrams illustrates the behaviour of the timer under different Inputconditions.

When the elapsed time is
less than the set time no

input —_— _I Output is generated

Time

Time

Output
Elapsed Time
Triggered _|

Figure 15-5: On Delay Timer Under Different Input Conditions

This type of timeris used to ensure that the outputis not set unless the inputhas been valid for a pre-
determined period oftime, thus acting as a kind of inputfilter.
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15.2.4 One Shot Timer Mode
This timer behaves like a simple oventimer.
e When the Timeis edited to a non-zero value the Outputis setto On
The Time value is decremented until itreaches zero. The Outputis then cleared to Off
e The Timevalue can be edited at any pointto increase or decrease the duration of the On time

e Once setto zero, the Timeis notresetto a previous value, it mustbe edited by the operatorto start
the next On-Time

The Inputis usedto gate the Output. If the Inputis set, the time will countdownto zero. If the Input
is cleared to Off, thenthe Time will hold and the Output will switch Off until the Inputis next set.

NOTE

Since the Input is a digital wire, it is possible for the operator to NOT wire it, and set the Input value to
On which permanently enables the timer.

e The Triggered variable will be setto On as soon as the Time is edited. It willresetwhenthe Outputis
cleared to Off.

The behaviour of the timer under differentinput conditions is shown below.

Input | li
Time Edited Time Edited
Output — | ] A B |_
Time

A+B = Time

Time *xx—\

—/
Hapsed Time /l
Triggered 4/ ‘—]

This diagram show s how the Input can be used to gate the Timer as a type of hold

npu I R

Time Edited

\|<_. |<_. |<_.| |_.| A+B+C+D = Time
Output A B c D

Figure 15-6: One Shot Timer
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15.2.5 Compressor or Minimum On Timer Mode

This type of timer may also be known as an ‘Off Delay function where the output goes ‘on’ when the
inputgoes active and remains on for a specified period after the inputgoes inactive.

It may be used, for example,to ensure that a compressor is notcycled excessively.
e The output willbe setto On when the Input changes from Off to On.

e When the Input changes from Onto Off, the elapsed time will startincrementing towards the set
Time.

e  The Output willremain On until the elapsed time has reached the setTime. The Output will then
switch Off.

e If the Input signal returns to On while the Outputis On, the elapsedtime will resetto 0, ready to begin
incrementing when the Inputswitches Off.

e The Triggered variable will be setwhile the elapsed time is >0. It will indicate that the timeris
counting.

The diagram illustrates the behaviour ofthe timer under different input conditions.

Input r

Output —l ——
Elapsed Time _/
Triggered | U _—li

|
|

Time

Figure 15-7: Minimum On Timer Under Different Input Conditions

166 Part No HA027988 Issue 19 May 17



3500 Series Controllers User Manual
15.2.6 Timer Parameters
List Header-Timer Sub-headers:1to 4
Nam e Param eter Description Value Default | Access
@ ez Press @ or @ to change values Level
Type Timer type Off Timer not configured Off oras | Conf
On Pulse Generates a fixed length pulse from ordered
an edge trigger
On Delay Provides a delay betw een input
trigger eventand timer output
One Shot Simple oventimer w hich reduces to
zero before switching off
Min-On Compressor timer guaranteeing that
the output remains ON for a time
after the input signal has been
removed
Time Duration of the timer. For 0:00.0 to 99:59:59 L3
re-trigger timers this value is
entered once and copied to
the time remaining
parameter w henever the
timer starts. For pulse
timers the time value itself is
decremented.
Elapsed Time Timer elapsed time 0:00.0 to 99:59:59 RO L3
Input Trigger/Gate input. Turn On | Off Off Off L3
to starttiming on Start timing
Output Timer output Off Output off L3
On Timer has timed out
Triggered Timer triggered (timing). Off Not timing RO L3
This is a status output to On Timer timing
indicate that the timers input
has been detected
The above table is repeated for Timers 2to 4.
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15.3 Totalisers
Atotaliseris an electronicintegrator, primarilyused to record the numeric total over time of a measured
value thatis expressed as arate. For example,the number of litres (since reset),based on aflow rate

in litres per minute.

There are two totaliser function blocks in 3500 controllers. A totaliser can, by soft wiring, be connected
to any measured value. The outputs from the totaliser are its integrated value and an alarm state. The
usermay seta setpointwhich causes the alarm to activate once the integration exceeds the setpoint.

The totaliser has the following attributes:-
1. Run/Hold/Reset

In Run the totaliser will integrate its inputand continuouslytestagainstan alarm setpoint. The higher
the value of the input the faster the integrator will run.

In Hold the totaliser will stop integrating its input but will continue to test for alarm conditions.
In Resetthe totaliserwill be zeroed, and alarms will be reset.
2. Alarm Setpoint
If the setpointis a positive number, the alarm will activate when the total is greater than the setpoint.
If the setpointis a negative number, the alarm will activate when the total is lower (more negative) than
the setpoint.
If the totaliser alarm setpointis setto 0.0, the alarm will be off. It will not detect values above or below.

The alarm outputis a single state output. It may be cleared by resetting the totaliser, stopping the Run
condition, or by changing the alarm setpoint.

3. Thetotal is limited to a maximum 0f99999 and a minimum of-99999.
4. The totaliserensuresthatresolution is maintained when integrating small values onto a large total.
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15.3.1 Totaliser Parameters
List Header - Total Sub-headers: 1to 2
Name Param eter Description Value Default Access
@ to select Press @ or @ 1o change values L
Total The totalised value 99999 t 0-19999 R/O L3
In The value to be totalised -9999.9t0 9999.9. L3
Units Totaliser units None Conf
AbsTemp
V,mV, A, mA,
PH, mmHg, psi, Bar, mBar, %RH, %, mmWG, inWG,
inWW, Ohms, PSIG, %02, PPM, %CO2, %CP,
%lsec,
RelTemp
Vacuum
sec, min, hrs,
Res’n Totaliser resolution XXXXX XXXXX Conf
XXXX. X
XXX XX
XX XXX
X XXXX
Alarm SP Sets the totalised value at -99999 to 99999 L3
w hichanalarmw lloccur
Alarm OP This is a read only value Off Alarminactive Off L3
w hichindicates the alarm On Alarm output active
output On or Off.
The totalised value canbe a
positive number or a
negative number.
If the number is positive the
alarm occurs when
Total > + Alarm Setpoint
If the number is negative the
alarm occurs when
Total > - Alarm Setpoint
Run Runs the totaliser No Timer not running No L3
Yes Select Yes torun the timer
Hold Holds the totaliser at its No Timer not in hold No L3
currentvalue Yes Hold timer
Reset Resets the totaliser No Timer not in reset No L3
Yes Timer in reset

NOTES

1. The totaliser stops accumulating if the inputis ‘Bad’.

2. The Run & Hold parameters are designed to be wired to (for example) digital inputs. Run mustbe
‘on’ and Hold must be ‘off' for the totaliser to operate.
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15.4

Real Time Clock

Areal time clockis usedto provide a daily and weekly scheduling facilityand provides two
corresponding alarms. The configuration for an alarm is an On-Day and an On-Time and an Off-Day

and an Off-Time.

The day options supported are:-

Day Option Description

Never Disables the alarm feature

Monday Alarmw illonly be available on a Monday

Tuesday Alarmw illonly be available on a Tuesday

Wednesday Alarmw illonly be available on a Wednesday

Thursday Alarmw illonly be available on a Thursday

Friday Alarmw illonly be available on a Friday

Saturday Alarmw illonly be available on a Saturday

Sunday Alarmw illonly be available on a Sunday

Mon-Fri Alarmw illonly be available betw een Monday to Friday
Mon-Sat Alarmw illonly be available on betw een Monday to Saturday
Sat-Sun Alarmw illonly be available on betw een Saturday to Sunday
Everyday Alarm alw ays available

For example, it is possible to configure an alarm to be activated at 07:30 on Monday and deactivated at
17:15on Friday

The output from the Real Time Clock alarms maybe used to place the instrumentin standbyor to
sequence a batch process.

The Real Time Clock function will set/clear the alarm outputs onlyat the time of the alarm. Therefore, it
is possible to manuallyoverride the alarms byediting the output to On/Off between alarm activations.

The Real Time Clock does not displaydate or year.

15.4.1 Real Time Clock Parameters

List Header - RTClock Sub-headers: None
Nam e Param eter Description Value Default | Access
@ to select Press ® or @ to change values Ll
Mode This parameter can be used to Running Normal operation Running | L3
setthe clock Edit Allow s the clock to be set
Stopped Clock stopped (saves battery
life)
Day Displays the day or allow s the See table L3
day to be setw henin Edit mode | above
Time Displays the time or allow s the 00:00:00 to 23:59:59 L3
time to be setw henin Edit mode
On Day1l Days w henalarml and 2 are See table above L3
On Day? activated
On Timel Time of day whenalarml and 2 | 00:00:00 to 23:59:59 L3
On Time2 are activated
Off Day1 Days whenalarml and 2 are See table above L3
Off Day?2 de-activated
Off Timel Time of day whenalarm1 and 2 | 00:00:00 to 23:59:59 L3
Off Time2 are de-activated
Outl Alarm 1 and 2 output Off Alarm output not activated L3
Out2 On Alarm output activated
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16. Chapter 16 Application Specific

16.1 Humidity Control

Humidity (and altitude) control is a standard feature of the 3500 controller. In these applicationsthe
controller may be configured to generate a setpointprofile (see Chapter 22 ‘Programmer Operation’).

Also the controllermaybe configured to measure humidityusing either the traditional Wet/Dry bulb
method (figure 16.1) or it may be interfaced to a solid state sensor.

The controller outputmay be configured to turn a refrigeration compressor on and off, operate a bypass
valve, and possiblyoperate two stages ofheating and/or cooling

16.1.1 Example of Humidity Controller Connections

Dehumidify L NL
valve

SCR for
temperature |—

control

= Humidify

Solenoid

Wet bulb Dry bulb
temp temp

In the above example the following modules are fitted. This will change from installation to installation:

Module 1 Analogue or relay to drive dehumidifyvalve
Module 3 PV input module for wet bulb temperature RTD
Standard Digital IO Used as logic outputs for humidify solenoid valve and

temperature control SCR

Standard PV Input For the dry bulb RTD used for the temperature control and
humiditycalculation

Figure 16-1: Example of Humidity Controller Connections
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16.1.2

16.1.3

Temperature Control Of An Environmental Chamber

The temperature of an environmental chamber is controlled as a single loop with two control outputs.
The heating outputtime proportions electric heaters, usuallyvia a solid state relay. The cooling output
operates arefrigerantvalve which introduces cooling into the chamber. The controller automatically
calculates when heating or cooling is required.

Humidity Control Of An Environmental Chamber

Humidityin a chamberis controlled byadding or removing water vapour. Like the temperature control
loop two control outputs are required, i.e. Humidifyand Dehumidify.

To humidifythe chamberwater vapour may be added by a boiler,an evaporating pan or by direct
injection of atomised water.

If a boileris being used adding steamincreasesthe humiditylevel. The humidifyoutputfrom the
controllerregulates the amountof steam from the boilerthat is allowed into the chamber.

An evaporating panis a pan of water warmed by a heater. The humidifyoutput from the controller
humidityregulates the temperature ofthe water.

An atomisation system uses compressed airto spraywater vapour directly into the chamber. The
humidifyoutput of the controllerturns on or off a solenoid valve.

Dehumidification maybe accomplished byusing the same compressor used for cooling the chamber.
The dehumidifyoutputfrom the controller maycontrol a separate control valve connected to a setof
heat exchanger coils.

16.2 Humidity Parameters
List Header - Humidity Sub-headers: None
Nam e Param eter Description Value Default | Access
@ to select Press @ or @ 1o change values Level
Res’n Resolution of the relative humidity XXXXX Conf
XXXX.X
XXX XX
XX XXX
XXXXX
PsycK The psychrometric constant ata given 0.0 to0 10.0 6.66 L3
pressure (6.66E-4 at standard atmospheric
pressure). The value is dependent on the
speed of air-flow across the wet bulb, and
hence the rate of evaporation. 6.66E-4 is
for the ASSMANN ventilated
Psychrometer.
Pressure Atmospheric Pressure 0.0 to 2000.0 1013.0 L3
mbar
WetT Wet Bulb Temperature Range units
WetOffs Wet bulb temperature offset -100.0to 100.0 0.0 L3
DryT Dry Bulb Temperature Range units
RelHumid Relative Humidity is the ratio of actual 0.0 to 100.0 100 R/O
w ater vapour pressure (AVP) to the
saturated w ater vapour pressure (SVP) at
a particular temperature and pressure
Dew Point The dew pointis the temperature to w hich | -999.9to 999.9 R/O
air would need to cool (at constant
pressure and w ater vapour content) in
order to reach saturation
SBreak Indicates that one of the probes is broken. | No No sensor break detection Conf
Yes Sensor break detection
enabled
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16.3 Zirconia (Carbon Potential) Control

A 3500 controller may be supplied to control carbon potential, order code ZC. The controlleris often a
programmer which generates carbon potential profiles. In this sectionitis assumed thata programmer
is used.

Calculation of PV: The Process Variable can be Carbon Potential, Dewpointor Oxygen concentration.
The PV is derived from the probe temperature input, the probe mV inputand remote gas reference input
values. Various probe makes are supported. Inthe 3500 Carbon Potential and Dewpointcan be
displayed together.

The following definitions maybe useful:-

16.3.1 Temperature Control

The sensorinputofthe temperature loop maycome from the zirconia probe butitis common fora
separate thermocouple to be used. The controller provides a heating outputwhich may be connected to
gas burners orthyristors to control electrical heating elements. In some applications a cooling output
may also be connected to a circulation fan or exhaustdamper.

16.3.2 Carbon Potential Control

The zirconia probe generates a millivolt signal based on the ratio of oxygen concentrations on the
reference side of the probe (outside the furnace) to the amountofoxygen in the furnace.

The controller uses the temperature and carbon potential signalsto calculate the actual percentage of
carbonin the furnace. This second loop generallyhas two outputs. One outputis connected to a valve
which controls the amountof an enrichmentgas supplied to the furnace. The second outputcontrols the
level of dilution air.

16.3.3 Sooting Alarm

In addition to other alarms which maybe detected by the controller,the 3500 can trigger an alarm when
the atmospheric conditions are such thatcarbon will be deposited as sooton all surfaces inside the
furnace. The alarm maybe connected to an output (e.g. relay) to initiate an external alarm.

16.3.4 Automatic Probe Cleaning

The 3500 has a probe clean and recovery strategy that can be programmed to occur between batches
or manuallyrequested. Atthe startof the cleaning process a ‘snapshot’ ofthe probe mVis taken, and a
shortblastof compressed airis used to remove any sootand other particles that may have accumulated
on the probe. A minimum and maximum cleaning time can be setbythe user. If the probe mV has not
recovered to within 5% of the snapshotvalue within the maximum recoverytime setthen an alarm is
given. This indicates thatthe probeis ageing and replacementor refurbishmentis due. During the
cleaning and recovery cycle the PV is frozen, thereby ensuring continuous furnace operation. Aflag
‘PvFrozen’ is setwhich can be used in an individual strategy, for example to hold the integral action
during cleaning.

16.3.5 Endothermic Gas Correction

A gas analysermay be used to determine the CO concentration of the endothermic gas. Ifa 4-20mA
outputis available from the analyser, it can be fed into the 3500 to automaticallyadjustthe calculated %
carbon reading. Alternatively, this value can be entered manually.

16.3.6 Clean Probe

As these sensorsare used in furnace environments theyrequire regular cleaning. Cleaning (Burn Off) is
performed by forcing compressed airthrough the probe. Cleaning can be initiated either manuallyor
automaticallyusing atimed period. During cleaning the PV outputis frozen.

16.3.7 Probe Status

After cleaning an alarm output, MinCalcT, is generated if the PV does not returnto 95% of its previous
value within a specifiedtime. This indicates thatthe probe is deteriorating and should be replaced.
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16.4

Zirconia Parameters

From firmware versions V2.81 onwards, the Zirconia block contains Probe Types which should be used
in new installations and, for backwards compatibility, Probe Types which are alreadyin use in existing
installations. A new controller defaults to a newer Probe Type e.g. ‘Eurotherm’. With the newer probe
types two additional sub-headers - ‘GasRefs’ and ‘Clean’, each containing further parameters, are
available.

The three headers are shown as:

1. Zirconia @ For clarity in this manual, parameter tables shown below in this sub-
headerare splitby probe types as Table 1, Table 2 and Table 3, although

the controllershows them as a single list.

2.Zirconia ¥ GasRefs

3.Zirconia % Clean

To selectthe required sub-header press D or@®,

Older ‘Probe Type’ equations are prefixed by ‘X, and if one of these is chosen the two extra sub-headers
are not available. These types are for backward compatibilityand are not recommended for new
applications. The parameters applicable to these probes are shown in Zirconia Tables 2 and 3.

NOTE

If the Probe Type is then changed back to a newer type then itis necessaryto press to reveal ¥,
on the top line, and access to the sub-headers.

In all tables, parameters are available in Level 3 and Configuration level. R/O = Read Only parameters
in both levels.

Zirconia Table 1

For new installations the Probe Types shown in the following table should be used.

List Header - Zirconia Sub-headers:
Nam e Param eter Description Value Default Access
@ to select Press @ or D 1o change values Level
Probe Type Configures the type of probe to be Eurotherm (35) Eurotherm Eurotherm L3
used. AlPrbMv (34) Probe mv
AllFerono (33) Feronova
Enumerations show ninbrackets are | AllBarber (32) Barber-Colman
not displayed on the r;o_ntrolle‘r user AllBosch (31) Bosch Oxygen
interface. How ever, if iTools is used i
to configure the controller then the AllMacD (30) MacDhui
eumerations are show niniTools. AlISSI (29) ss|
AllAccu (28) Accucarb
AlDrayton (27) Drayton
AlIAACC (26) AACC
AlMMI (25) MMI Carbon
Resol'n Resolution of the calculated result XXXXX L3
XXXX. X
XXX XX
XX XXX
XXXXX
MinCalcTp Minimum temperature at w hich the -99999 to 99999 720 L3
calculation willbe valid
Tolerance Tolerance of the sooting -9999.9t0 9999.9 1.0 L3
ProcFact Process factor. 1.0 to 999.0 140.0 L3
Only show nif ‘ProbeTyp’= AlIMMI
OxygenExp The exponent units of the log -2410 24 2 L3
oxygen type calculation. Only
show nforO2 probes.
Tempinput Zirconia probe temperature input Temp range 0 L3
value
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List Header - Zirconia Sub-headers: ¢
Nam e Param eter Description Value Default Access
@ 10 select Press @ or @ to change values Level
TempOffs Sets a temperature offsetforthe -99999 to 99999 0 L3
probe
ProbelP Zirconia probe mV input -99999 to 99999 L3
ProbeOffs Zirconia probe mV offset -99999 to 99999 L3
CarbonPot Calculated carbon potential. Not if R/O
ProbeType = xZircoDew
Dew Point Zirconia control process value R/O
The O2 or dew pointvalue derived
fromtemperature and remote gas
reference inputs
Oxygen Calculated oxygen. Only show nfor 0 R/O
O2 probe types.
SootAlm Probe sooting alarm output. Not if No No alarm output R/O
ProbeType = xZircoDew
Yes In alarm
PVFrozen This is a Boolean w hich freezesthe | No R/O
PV during a purging cycle. it may Yes
have been w ired, for example, to
disable control output during purging
ProbeStat Indicates the status of the probe OK Normal w orking R/O
mV Sbr Probe input in
sensor break
TempSbr Temperature
input in sensor
break
MinCalcT Probe
deteriorating
Balint Balance Integral. This output goes No R/O
true w hen a step change in the output | Yes
occurs which will require an integral
re-balance if the readings are used in
a PID controlloop
aC_CO_02 Carbon Activity Between COand O2. 0.0000 R/O
The carbon activity for the surface
gas reaction betw een COand
Oxygen
PrbState Probe State. The current state of the | Measure R/O
probe measurement system. If this is Clean
not 'Measure' then the outputs w ill not
be being updated. Clean Recovery
Testlmpedance
ImpedanceRecovery
Not Ready
OxygenTyp Oxygen Type. Selects the oxygen Nernst Nernst Nernst L3
algorithm to be used NernstBo NernstBosch
NernstCP NernstCP
Ferronova Ferronova
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Zirconia Table 2

Probe Type equations shown in Table 2 are nolongerrecommended and are included for compatibility
with existing installations. Table 2 does notinclude Oxygen only probes.

List Header - Zirconia

Sub-headers:

Nam e Param eter Description Value Default | Access
@ 16 select Press @ or @ to change values Level
Probe Type Configures the type of probe to be used. xBarberC(21) Barber-
Colman
Values show nhere - prefixed by x - are no xBoschCrb (20) Bosch Carbon
longer used but are included for backwards
compatibility. XxProbeMV (19) Probe mv
xZircDew (18) Dew point
xMacDhui (14) MacDhui
xSSI (13) SSI
xAccucarb (12) | Accucarb
xDrayton (11) Drayton
xAACC(10) AACC
xMMICarb (0) MMI Carbon
Resoln Resolution of the calculated result XXXXX L3
XXXX.X
XXX XX
XX XXX
XXXXX
GasRef Reference value for the hydrogen -9999.9t0 9999.9 20.0 L3
concentration of the atmosphere
RemGasRe Remote reference value for the hydrogen -9999.9t0 9999.9 0.0 L3
f concentration of the atmosphere, so that the
hydrogen concentration may be read froman
external source.
RemGasEn Allow s the remote gas measurement to be No Internal No L3
enabled by an external stimuli. Yes External
WrkGas Working reference gas value 20.0 R/O
MinCalcTp Minimum temperature at w hich the calculation | -99999 to 99999 720 L3
w ill be valid
Tolerance Tolerance of the sooting -9999.9t0 9999.9 1.0 L3
ProcFact Process factor. 1.0 to 999.0 140.0
Only show nif ‘ProbeTyp’ = ‘XMMICarb’.
CleanFreq The interval betw een cleaning cycles of the 0:00:00 t0 99:59:59 or 100:00 to 4:00:00 L3
probe. 500:00
CleanTime Sets the duration of the clean 0:00:00 t0 99:59:59 or 100:00 to 0:00:00 L3
500:00
MinRcvTim Minimum recovery time after purging 0:00:00 t0 99:59:59 or 100:00 to 0:00:00 L3
500:00
MaxRcvTim Maximum recovery time after purging 0:00:00 t0 99:59:59 or 100:00 to 0:10:00 L3
500:00
Templnput Zirconia probe temperature input value Temp range 0 L3
TempOffs Sets a temperature offset forthe probe -99999 to 99999 0 L3
ProbelP Zirconia probe mV input -99999 to 99999 0 L3
ProbeOffs Zirconia probe mV offset -99999 to 99999 0 L3
CarbonPot Calculated carbon potential. Not if ProbeType R/O
= xZircoDew
Dew Point Zirconia control process value R/O
The O2 or dew point value derived from
temperature and remote gas reference inputs
SootAlm Probe sooting alarm output. Not if ProbeType | No No alarm L3 R/O
= xZircoDew output
Yes In alarm
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List Header - Zirconia Sub-headers: ¥
Nam e Param eter Description Value Default | Access
@ to select Press @ or @ to change values Level
ProbeFIt Probe Fault. Indicates a sensor break fault. No L3
Yes
PVFrozen This is a Boolean w hich freezesthe PV during | No R/O
a purging cycle. It may have been wired, for Yes
example, to disable control output during
purging
CleanValv Enable the cleanvalve No R/O
Yes
CleanStat The burn off state of the zirconia probe Waiting R/O
Cleaning
Recovering
CleanProb Enable clean probe No Do notclean No L3
This may be wired toinitiate automatically or if probe
un-w ired can be set by the user Yes Initiate probe
clean
Time2Cln Time to nextclean 0:00:00 t0 99:59:59 or 100:00 to L3 R/O
500:00
ProbeStat Indicates the status of the probe OK Normal L3 RIO
w orking
mV Sbr Probe input in
sensor break
TempSbr Temperature
input in sensor
break
MinCalcT Probe
deteriorating
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Zirconia Table 3

Probe Type equations shown in Table 3 are nolongerrecommended and are included for compatibility
with existing installations. Table 3 includes Oxygen probes only.i.e. xBoschO2 (17), xLogO2 (16),
X%02 (15).

List Header - Zirconia Sub-headers: ¥
Nam e Param eter Description Value Default | Access
@ to select Press @ or @ to change values Level
Probe Type Configures the type of probe to be used. xBoschO2 (17) Bosch
Values show nhere - prefixed by x - are no Oxygen
longer used but areincluded for backwards | x| og02 (16) Log Oxygen
compatibility.
X%02 (15) Oxygen
Resoln Resolution of the calculated result XXXXX L3
XXXX.X
XXX XX
XX XXX
XXXXX
MinCalcTp Minimum temperature at w hich the -99999 to 99999 720 L3
calculation wiill be valid
OxygenExp The exponent units of the log oxygentype -24t0 24 2
calculation. Only show nforO2 probes.
Templnput Zirconia probe temperature input value Temp range 0 L3
TempOffs Sets a temperature offset forthe probe -99999 to 99999 0 L3
ProbelP Zirconia probe mV input -99999 to 99999 0 L3
ProbeOffs Zirconia probe mV offset -99999 to 99999 0 L3
Oxygen Calculated oxygen. Only show nfor O2 0 L3
probe types.
ProbeFIt Probe Fault. Indicates a sensor breakfault. No L3
Yes
PVFrozen This is a Boolean w hich freezes the PV No R/O
during a purging cycle. it may have been Yes
w ired, for example, to disable control output
during purging
ProbeStat Indicates the status of the probe OK Normal L3 R/O
w orking
mV Sbr Probe input in
sensor break
TempShbr Temperature
input in
sensor break
MinCalcT Probe
deteriorating
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Gas References (only shown for Probe Types NOT prefixed by ‘x’)

List Header - Zirconia

Sub-headers: ¥+ GasRefs

Name Param eter Des cription Value Default Access
@ to select Press @ or @ 1o change values Level
CO_Local Reference value for the CO concentrationof | 0.1 to 100.0 20.0
the atmosphere
CO_Remote Remote reference value for the CO 0.1 to 100.0 0.1
concentration of the atmosphere, so that the
CO concentration may be read from an
external source.
CO_RemEn CO Remote Enable. Allow s the remote gas No Not enabled No
measurement to be enabled by an external Yes Enabled
stimulus.
CO_lInuse The CO gas measurement value currently 20.0 R/O
being used.
H2_Local Reference value for the hydrogen 0.1 to 100.0 40.0
concentration of the atmosphere
H2_Remote Remote reference value for the hydrogen 0.1 to 100.0 0.1
concentration of the atmosphere, so that the
hydrogen concentration may be read from
an external source
H2_RemEn Hydrogen Remote Enable. Allow s the No Not enabled
remote gas measurement to be enabled by Yes Enabled
an external stimulus.
H2_InUse The hydrogen gas measurement value 40.0 R/O
currently being used.
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Clean (only shown for Probe Types NOT prefixed by ‘x’)

List Header - Zirconia Sub-headers: ¥ Clean
Nam e Param eter Description Value Default Access
@ to select Press @ or D 1o change values Level
CleanFreq Probe clean frequency. 0:00:00 to 500:00 4::00:00
The interval betw een cleaning cycles of the
probe.
CleanTime Probe clean time. 0:00:00 to 500:00 0::03:00
The time for w hich the zirconia probe is
cleaned.
MinRcvTim Minimum recovery time after a purge 0:00:00 to 500:00 0::00:01
MaxRcvTim Maximum recovery time after a purge. 0:00:00 to 500:00 0::01:30
CleanValv Enable the cleanvalve. No R/IO
Output w hich enables the probe cleaning Yes
valve.
CleanProb Initiate probe clean. Yes
Arising edge on this input initiates probe No
cleaning independant of the cleaning cycle.
Time2Cln Time to nextclean. 0:00:00 to 500:00 RO
Calculated from the Clean Freq value and
the time elapsed since last clean.
ClnEnabl Enable Probe Clean. No No Op
Probe cleaning is inhibited unless this input | Yes
is setto Yes.
ClnMaxT Maximum Temperature For Cleaning. -99999 to 99999 1100 Op
If the probe temperature exceeds this limit
w hen cleaning is in progress then the clean
is aborted.
ClnAbort Abort Clean Cycle. No No Op
Arising edge of this input causes the clean | Yes
to be aborted
ClnRcovT Last Clean Recovery Time. 0.0 R/O
The time the probe mV took to recover to
95% of its original value follow ing the last
clean. If the last clean did not recover within
the maximum clean recovery time then this
value willbe setto 0.
LastCIn mV at end of last clean. R/IO
The input from the probe w hen the last
clean completed.
CinMsgRt Clear Cleaning Status. No No Op
Arising edge on this input clears the Yes
cleaning related alarms and the probe
w arning.
ProbeFit Probe Clean Recovery Warning. No R/O
The probe failed to recover to 95% of its Yes
original reading follow ing a probe clean
cycle.
CantClean Cant clean status. Off R/IO
Conditions exist that prevented a clean On
cycle fromstarting.
This status can be reset using the CInMsgRt
parameter.
CleanAbort A clean cycle w as aborted. Off R/IO
This status can be reset using the CInMsgRt | On
parameter.
CleanTemp A clean cycle w as aborted by the Off R/IO
temperature rising above Clean Max Temp. | On
This status can be reset using the CInMsgRt
parameter.
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16.5 Example of Carbon Potential Control Connections

In this example the following modules are assumed:-
Module 1 Dualrelay or logic output.

Module 3 Analogue Input setto HZ Volts 0 — 2V input.
Module 4 Triple Logic Output

Probe clean digital inputis on the LB logicinput.

The sooting alarm is operated bythe AA Relay.

The temperature is measured on the fixed PV input.

Motorised
Valve

Power supply é
forvalvedrive
Q

Cooling
—— Solenoid * 4
L |Dilution Air * f !
@ Probe Clean
Enrichment .b Demand
*— Gas * "
Sooting
Alarm

Zirconia probe

; = thermocouple

* Ensure that the current output of the Zirconia Volt
triple logic module is notexceeded - see Source
specification section 33. Eectronically

driven solenoids may be used or
alternatively use relay outputs in place of

the triple logic module.

Figure 16-2: Example of Carbon Potential Controller Connections
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17. Chapter17 InputMonitor
The inputmonitor may be wired to any variable in the controller. It then provides three functions:-
1. Maximum detect
2. Minimum detect
3. Timeabove threshold
17.1 Maximum Detect
This function continuouslymonitors the inputvalue. If the value is higherthan the previously recorded
maximum, itbecomes the new maximum.
This value is retained following a power fail.
17.2 Minimum Detect
This function continuouslymonitors the inputvalue. If the value is lower than the previouslyrecorded
minimum,itbecomes the new minimum.
This value is retained following a power fail.
17.3 Time Above Threshold
This function increments a timerwhenever the inputis above a threshold value. If the timerexceeds 24
hours perday, a counteris incremented. The maximum number ofdays is limited to 255. A timeralarm
can be setonthe timerso that once the input has been above a threshold fora period, an alarm output
is given.
Applications include:-
e Service interval alarms. This sets an outputwhen the system has been running fora number of days
(up to 90 years)
e Material stress alarms -ifthe process cannottolerate being above a level for a period. This is a style
of ‘policeman’ for processes where the high operating pointdegrades the life of the machine.
e Ininternal wiring applicationsin the controller
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17.4 Input Monitor Parameters
List Header - IPMon Sub-headers: 1or 2
Name Param eter Des cription Value Default | Access
@ to select Press @ or D 1o change values el
Input The input value to be monitored May be wired to aninput source. The range wiill L3. RIO
depend on the source if wired
Max The maximum measured value As above R/O L3
recorded since the lastreset
Min The minimum measured value As above R/O L3
recorded since the lastreset
Threshold The input timer accumulates the | As above L3
time the input PV spends above
this trigger value.
Days Accumulated days the input has | Days is an integer count of the 24 hour periods R/O L3
Above spentabove threshold sincethe | only. The Days value should be combined w ith
last reset. the Time value to make the total time above
threshold.
Time Above | Accumulatedtime abovethe The time value accumulates from00:00.0 to R/O L3
‘Threshold’ since last reset. 23:59.9. Overflowsare added to the days value
Alm Days Days threshold for the monitors 0to 255 0 L3
time alarm. Used in combination
w ith the Alm Time parameter.
The Alm Out is setto true if the
inputs accumulated time above
threshold is higher than the timer
high parameters.
Alm Time Time threshold for the monitors 0:00.0 to 99:59:59 0:00.0 L3
time alarm. Used in combination
w ith the Alm Days parameter.
The Alm Out is setto true if the
inputs accumulated time above
threshold is higher than the timer
high parameters.
Alm Out Set true if the accumulated time Off Normal operation R/O L3
that the input spends abovethe | On time above setpoint exceeded
trigger value is higher than the
alarm setpoint.
Reset Resets the Max and Min values No Normal operation No L3
and resets the time above Yes Reset values
threshold to zero.
In Status Monitors the status of the input Good Normal operation R/O L3
Bad The input may be incorrectly wired
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18. Chapter 18 Logic Maths and multi Operators.
18.1 Logic Operators
Logic Operators allow the controllerto perform logical calculations ontwo inputvalues. These values
can be sourced from any available parameterincluding Analogue Values, User Values and Digital
Values.
The parameters to use, the type of calculationto be performed, inputvalue inversion and ‘fallback’ value
are determined in Configuration level. In levels 1 to 3 you can view the values of each input and read
the resultof the calculation.
The Logic Operators page is only available if the operators have been enabledin ‘Inst’ page sub-header
‘Opt’. Itis possible to enable anyone of 24 separate calculations —they do not have to be in sequence.
In the ‘Inst’ ‘Opts’ page they are shown in three sets of 8 labelled ‘Lgc2 En1’ (enable operatorset1to 8),
‘Lgc2 En2’ (enable operatorset9 to 16), and ‘Lgc2 En3’ (enable operatorset17 to 24). ‘Lgc2’ denotes
a two inputlogic operator. When logic operators are enabled a page headed ‘Lgc2’ can be found using
the button. This page contains up to twenty four instances which are selected using the ®or ™
buttons.
Logic input 1 ﬂ‘
Invert Logi(coopg)rator | Outpult \;alu;a o
Logic input 2 [; P (result of calculation)
Invert
Figure 18-1: 2 Input Logic Operators
Logic Operators are found under the page header‘Lgc2’.
18.1.1 Logic 8
Logic 8 operators can perform logic calculations on up to eight inputs. The calculations are limited to
AND,OR,XOR. Up to two 8 inputoperators can be enabledin ‘Inst’ page sub-header‘Opt’. They are
labelled ‘Lgc8’ to denote eightinputlogic operators. When Lgc8 operators are enabled a page headed
‘Lgc8’ can be found using the @ button. This page contains up to two instances which are selected
using the @ or @ buttons.
Logic input 1 ﬂ;
Invert
Logic input 2 k
Invert
Logic input 3 #
Invert
Logic input 4 Logic operator Output Value
Invert (Oper) (result of calculation)
Logic input 5 ﬁ Invert
Invert
Logic input 6 k
Invert
Logic input 7 #
Invert
Logic input 8 k
Invert
Figure 18-2: 8 Input Logic Operators
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18.1.2 Logic Operations

The following calculations can be performed:

Oper Operatordescription Input 1 Input 2 Output Invert =
0: OFF The selected logic operator is turned off None
1: AND The output resultis ON w henbothInput1 | O 0 Off
and Input 2 are ON 1 0 Off
0 1 Off
1 1 On
2: OR The output resultis ON w hen either Input 0 0 Off
1 orInput 2 is ON 1 0 On
0 1 On
1 1 Off
3: XOR Exclusive OR. The output resultis true 0 0 Off
w henone and only oneinput is ON. If 1 0 On
both inputs are ON the output is OFF. 0 1 On
1 1 Off
4: LATCH Input 1 sets the latch, Input 2 resets the 0 0
latch. 1 0
0 1
1 1
5. == Equal. The outputresultis ON whenInput | O 0 On
1 =Input 2 1 0 Off
0 1 Off
1 1 On
6: <> Not equal. The output resultis ON w hen 0 0 Off
Input 1 = Input 2 1 0 On
0 1 Off
1 1 On
7> Greater than. The output resultis ON 0 0 Off
w hen Input 1 > Input 2 1 0 On
0 1 Off
1 1 Off
8 < Less than. The outputresultis ON w hen 0 0 Off
Input 1 < Input 2 1 0 Off
0 1 On
1 1 Off
9. = Equal to or Greater than. The output 0 0 On
resultis ON w hen Input 1 > Input 2 1 0 On
0 1 Off
1 1 On
10: <= Less than or Equal to. The output resultis | 0 0 On
ON w hen Input 1 < Input 2 1 0 Off
0 1 On
1 1 On

NOTES

The numerical value is the value of the enumeration

2. Foroptions 1to 4 aninputvalue of less than 0.5 is considered false and greater than or equal to 0.5
as true.
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18.1.3 Logic Operator Parameters

List Header—Lgc2 (2 Input Operators) Sub-headers: 1to 24
Nam e Param eter Description Value Default | Access
@ 10 select Press @ or @ to change values Level
Oper To select the type of operator See previous table None Conf
L3 RO
Inputl Input 1 Normally wired to alogic, analogue or user 0 L3
Input2 Input 2 value. May be set to a constant value if not
wired.
Fall Type The fallback state of the output if | 0: FalseBad The output value is FALSE Conf
one or both of the inputs is bad and the status is BAD. L3 R/O
1: TrueBad The output value is TRUE and
the status is BAD
2: FalseGood The output value is FALSE
and the status is GOOD
3: TrueGood The output value is TRUE and
the status is GOOD.
Invert The sense of the input value, 0: None Neither input inverted Conf
gg’% té?t%séﬁgggtgwertone or 1: Inputl Invert input 1 L3RO
2: Input2 Invert input 2
3: Both Invert both inputs
Output The output fromthe operationis | On Output activated R/O
a boolean (true/false) value. Off Output not activated
Status The status of the result value Good R/O
Bad
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18.2

Eight Input Logic Operators

The eightinput logic operator may be used to perform operations on eightinputs. Itis possible to enable
two eightinput logic operators from the ‘Inst’ ‘Opt’ page. When this is done a page headed ‘Lgc8’ can

be found using the @ button. This page contains up to two instances which are selected using the @

or

button.

18.2.1 Eight Input Logic Operator Parameters

List Header—Lgc8(8Input Operators)

Sub-headers:1to 2

Nam e Param eter Description Value Default | Access
@ to select Press ) or @ to change values Level
Oper To select the type of operator 0: OFF Operator turned off OFF Conf
1: AND Output ON w hen allinputs are ON L3 RO
2: OR Output ON w hen one inputis ON
3: XOR Exclusive OR
Numin This parameter is used to 1t08 Conf
configure the number of inputs L3 R/O
for the operation
Invert grsigrdtct)ooig\é?;izﬁlected inputs 00000 iog n inputs inverted 0 L3
This is a status w ord with one bit ine l_ u _l i All8 input.s inverted
per input, the left hand bit inverts | When configuring over comms, the invert
input 1. parameter is interpreted as a bitfield w here:
0x1- input 1
0x2 - input 2
0x4 - input 3
0x8- input 4
0x10 - input 5
0x20 - input 6
0x40 - input 7
0x80 - input 8
Out Invert Invert the output No Output not inverted No L3
Yes Output inverted
In1 to In8 Input state1 to 8 Normally wired to alogic, analogue or user Off L3
value.
When w ired to a floating point, values less than
or equal to—0.5 or greater than or equal to 1.5
w illbe rejected (e.g. the value of the Igc8 block
willnot change).
Values betw een—0.5and 1.5 willbe interpreted
as ON w hen greater than or equal to 0.5 and
OFF w henless than 0.5.
May be setto a constantvalue if not wired.
Out Output result of the operator On Output activated R/O
Off Output not activated
The eightinput logic operator may be used to perform the following operations on 8 inputs:
Oper Operation Description
0: OFF The selected logic operator is turned off
1: AND The outputresultis ON when ALL 8 inputs are ON
2:OR The outputresultis ON when one or more of the 8 inputs are ON
3: XOR Exclusive OR —the outputis ON ifan ODD number of inputs are ON.
The outputis OFF if an even number of inputs are ON.
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18.3

Maths Operators

Maths Operators (sometimes known as Analogue Operators) allow the controller to perform
mathematical operations ontwo inputvalues. These values can be sourced from any available
parameterincluding Analogue Values, User Values and Digital Values. Each inputvalue can be scaled
using a multiplying factor or scalar.

The parameters to use, the type of calculation to be performed and the acceptable limits ofthe
calculation are determined in Configuration level. In access level 3you can change values of each of
the scalars.

The ‘Math’ Operators page is only available if the operators have been enabledin ‘Inst’ page sub-
header‘Opt’. Itis possibletoenable anyone of 24 separate calculations —they do not have to be in
sequence. Inthe ‘Inst’ ‘Opts’ page they are shown in three sets of8 labelled ‘Math2 En1’ (enable
operatorsetl to 8), ‘Math 2 En2’ (enable operatorset9 to 16), and ‘Math En3’ (enable operatorset17
to 24). ‘Math2’ denotes atwo input math operator. When math operators are enabled a page headed
‘Math2’ can be found using the @ button. This page contains up to twenty four instances which are

selected using the @ or O button.

Input 1

Math operator Output Value

Input 1 Scalar )
(result of calculation)

Input 2 Scalar

Figure 18-3: 2 Input Math Operators
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18.3.1 Math Operations
The following operations can be performed:

0: Off The selected analogue operator is turned off

1: Add The output resultis the addition of Input 1 and Input 2

2: Sub Subtract. The output resultis the difference between Input 1 and Input 2
w here Input 1 > Input 2

3 Mul Multiply. The output resultis the Input 1 multiplied by Input 2

4: Div Divide. The output resultis Input 1 divided by Input 2

5: AbsDif Absolute Difference. The output resultis the absolute difference between Input 1 and 2

6: SelMax Select Max. The output resultis the maximum of Input 1 and Input 2

7: SelMin Select Min. The output resultis the minimum of Input 1 and Input 2

8: HotSwp Hot Swap. Input1 appears atthe output provided input 1 is ‘good’. If input 1is ‘bad’ then
input 2 value w illappear at the output. Anexample of a bad input occurs during asensor
break condition.

9: SmpHId Sample and Hold. Normally input 1 willbe an analogue value and input B will be digital.
The output tracks input1l wheninput2 =1 (Sample).
The output willremain at the current value w heninput 2 = 0 (Hold).
If input 2 is an analogue value then any non zero value willbe interpreted as ‘Sample’.

10: Power The output is the value at input 1 raised to the pow er of the value at input 2. l.e. input 12

11: Sart Square Root. The output resultis the square root of Input 1. Input 2 has no effect.

12: Log The output is the logarithm (base 10) of Input 1. Input 2 has no effect

13: Ln The output is the logarithm (base n) of Input 1. Input 2 has no effect

14: Exp The output resultis the exponential of Input 1. Input 2 has no effect

15: 10x The output resultis 10 raised to the pow er of Input 1 value. l.e. 10™"'*. Input 2 has no effect

51: Select Select input is used to control w hich Analogue Inputis sw itched to the output of the

Analogue Operator. If the selectinput is true input 2 is sw itched through to the output. If
false input 1 is switched through to the output. See example below :-

Select input
An l
input 1= Select If Select Input = 1, then Aninput 2 is selected

Logic 1 [—

An If Select Input = 0, then Aninput 1 is selected

input 2

—

AnOp1l

When Boolean parameters are used as inputs to analogue wiring, they will be castto 0.0 or 1.0 as
appropriate. Values <=-0.5 or >= 1.5 will not be wired. This provides a wayto stop a Boolean updating.

Analogue wiring (whether simple re-routing or involving calculations) will always outputa real type result,
whetherthe inputs were booleans, integersorreals.

NOTE

The numerical value is the value of the enumeration
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18.3.2 Math Operator Parameters

List Header—Math2 (2 Input Operators)

Sub-headers: 1to 24

Nam e Param eter Description Value Default | Access
@ to select Press @ or D 1o change values Level
Operation To select the type of operator See previous table None Conf
Inputl Scaling factor oninput 1 Limited to max float* 1.0 L3
Scale
Input2 Scaling factor on input 2 Limited to max float * 1.0 L3
Scale
Output Units applicable to the output None None Conf
Units value AbsTemp
V,mV, A, mA,
PH, mmHg, psi, Bar, mBar, %RH, %, mmWG,
iNWG, inWw, Ohms, PSIG, %02, PPM, %CO2,
%CP, %l/sec,
RelTemp
Vacuum
sec, min, hrs,
Output Resolution of the output value XXXXX. XXX X, XXX XX, XX XXX, X XXXX Conf
Res’n
Low Limit To apply a low limit to the output | Max float* to High limit (decimal point depends -99999 Conf
on resolution)
High Limit To apply a high limit to the Low limit to Max float* (decimal point depends 999999 Conf
output on resolution)
Fallback The state of the Output and Clip Bad Descriptions, see section 18.4.2. Conf
Status parameters in case of a Clip Good
fault condition. This parameter Fall Bad
could be used in conjunction
with fallback value Fall Good
Upscale
Dow nScale
Fallback Defines (in accordance with Limited to max float* (decimal point depends on Conf
Val Fallback) the output value during | resolution)
fault conditions.
Inputl Input 1 value (normally wired to Limited to max float* (decimal point depends on L3
Value an input source —could be a resolution)
User Value)
Input2 Input 2 value (normally wired to Limited to max float* (decimal point depends on L3
Value an input source —could be a resolution)
User Value)
Output Indicates the analogue value of Betw een high and low limits R/O
Value the output
Status This parameter is used in Good R/O
conjunction w ith Fallback to Bad
indicate the status of the
operation. Typically, status is
used to flag fault conditions and
may be used as an interlock for
other operations.
* Max floatin this instrumentis +9,999,999,999
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18.3.3 Sample and Hold Operation
The diagram below shows the operation ofthe sample and hold feature.

:10 J R —H | Result

Figure 18-4: Sample and Hold
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18.4

Eight Input Analog Multiplexers

The eightIinput analog multiplexers maybe used to switch one of eightinputs to an output. It is usualto
wire inputs to a source within the controller which selects thatinputat the appropriate time or event.
Two multiplexers maybe enabled from the ‘Inst’ ‘Opt’ page. A page headed ‘Mux8’ can then be found
using the button. This page contains up to two instances which are selected using O o™
button.

18.4.1 Multiple Input Operator Parameters

List Header—Mux8 (8 Input Operators) Sub-headers: 1to 2
Nam e Param eter Description Value Default | Access
@ 10 select Press @ or @ to change values Level
High Limit The high limit for all inputs and the | Low Limit to 99999 (decimal point depends on | 99999 Conf
fall back value. resolution)
Low Limit The low limit for all inputs and the -99999 to High Limit (decimal point depends -99999 Conf
fall back value. on resolution)
Fallback The state of the Output and Status | Clip Bad Descriptions see section Conf
parameters in case of afault Clip Good 18.4.2.
condition. This parameter could Fall Bad
be used in conjunction w ith
Fallback Val. Fall Good
Upscale
Dow nScale
Fallback Used (in accordance with -99999 to 99999 (decimal point depends on Conf
Val Fallback) to define the output resolution)
value during fault conditions
Select Used to selectw hichinputvalueis | Inputl to Input8 L3
assigned to the output.
Inputl to 8 Input values (normally wiredtoan | -99999 to 99999 (decimal point depends on L3
input source) resolution)
Output Indicates the analogue value of Betw een high and low limits R/O
the output
Status Used in conjunction w ith Fallback Good R/O
to indicate the status of the Bad
operation. Typically, status is used
to flag fault conditions and may be
used as an interlock for other
operations.
Res’n Indicates the resolution of the XXXXX The resolution of the output is
output XXX X taken fromthe selected input.
XXX XX If t‘he sele_c?ed input i; not
XX XXX w ired, or if its status is bad
: then the resolution will be set
XXXXX to 1dp

18.4.2 Fallback

The fallback strategy will come into effect if the status ofthe input value is bad or if the input value is
outside the range of Input Hiand Input Lo.

In this case the fallback strategy may be configured as:-

Fall Good If the inputvalue is above ‘High Limit’ or below ‘Low Limit’, then the output value is setto
the ‘Fallback’ value, and the ‘Status’ is setto ‘Good’.

Fall Bad If the input value is above ‘High Limit’ or below ‘Low Limit’, then the output value is set
to the ‘Fallback’ value, and the ‘Status’ is setto ‘Bad’.

Clip Good If the inputvalue is above ‘High Limit’ or below ‘Low Limit’, then the output value is setto
the appropriate limit,and ‘Status’ is setto ‘Bad’. If the inputsignalis within the limits, but
its status is bad, the outputis setto the ‘Fallback’ value.

Clip Bad If the inputvalue is above ‘High Limit’ or below ‘Low Limit’, then the output value is setto
the appropriate limit, and ‘Status’ is setto ‘Good’. If the inputsignal is within the limits,
butits status is bad, the outputis setto the ‘Fallback’ value

Upscale If the input status is bad, or if the input signal is above ‘High Limit' or below ‘Low Limit’,
the output value is setto the ‘High Limit'.

Downscale If the inputstatus is bad, orif the input signal is above ‘High Limit' or below ‘Low Limit’,

the output value is setto the ‘Low Limit'.

192
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18.5

Multi Input Operator

The Multi Input Operator function block performs analogue operations on up to eightinputs. The block
will simultaneouslyoutputthe Sum, Average, Maximum and Minimum values ofthe valid inputs. The
outputs may be clipped to userdefined limits or be replaced by a fallback value as described in section
18.55.

An outline of the blockis shown below and there are two instances ofthe block in 3500 series
controllers.

Num In

Num Casc In Num Valid Inputs

CascIn
In1
In2
In3
In4
In5
In6

——
Sum

Multi Operator | Min

L, Max

Average

| Input Status

In7

In8

Units

Out Hi Limit

Out Lo Limit
Fallback Val

Lt

Fallback Type

Figure 18-5: Multi Input Operator Function Block

18.5.1 Number of Inputs

‘Num In’ determines the number ofinputs made available foruse. This is settable by the userandis
defaulted to two. Take care not to setthis numberto a value higherthan the desired number ofinputs
as any unusedinputs are seen as valid inputs (zero value by default). ‘Num CasclIn’and ‘Casc In’ will
always be available.

18.5.2 Input Status

‘Input Status’ gives an indication ofthe status of the inputs in priority order. ‘Cascin’ has the highest
priority, ‘In1’the next highestupto ‘In8’ the lowest. Should more than one inputbe bad then the input
with the highestpriorityis shown as bad. When the highestprioritybad status is cleared the next
highestprioritybad status is shown. When all inputs are OK a status of OK is shown.

18.5.3 Number of Valid Inputs

‘Num Valid Ins’ provides a count of the number of inputs used to perform the calculation within the block.
This is required for cascaded operation as detailed below.
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18.5.4 Cascaded Operation

The two Multiple Input Operator blocks can be cascade to allow upto 16 inputs. The diagram shows
how the two blocks are configured to find the average of more than eight inputs.

Num In Num Valid Inputs Num In
Num Casc In — —= Num Valid Inputs
Sum
Casc In — — Sum

nl Multi Operator 1 |— Min _.|  Multi Operator 1 Min

n2 —} — Max — L Max
— Average — Average
— Input Status L Input Status

\/_ \/_

Figure 18-6: Cascaded Multi Input Operators

If ‘CasclIn’ has ‘Good’ status,and ‘NumCascln’is notequal to zero, itis assumed thatthe block is in
cascade and these values are used for calculations within the block., and the value given by
‘NumCascin’is added to ‘NumValidIin’. Whenin cascade the sum, min, max and average outputs treat
‘Cascin’as an additional inputto the block. For example,if ‘CascIn’is greaterthan any numberonthe
restof the inputs then its value will be output as the maximum.

18.5.5 Fallback Strategy for Multi Input Block
The fallback strategy may be selected in configuration mode as follows:-

18.5.5.1 Clip Good

e The status of the outputs is always good
e If an outputis out of range then itis clippedto limits
e If allinputs are Bad, all outputs = 0 (or clipped to limits if 0 is not within the outputrange)

18.5.5.2 Clip Bad
¢ The status of all outputs is Bad if one or more of the inputs is Bad.
e If an outputis out of range then itis clipped to limits and the status ofthat outputis set to Bad
e If allinputs are Bad, all outputs = 0 and all status’ are setto Bad (or clipped to limits if O is not within the
outputrange)

18.5.5.3 Fall Good
» The status of the outputs is always good
e If an outputis out of range then itis setto the fallback value
o If allinputs are Bad, all outputs = fallback value

18.5.5.4 Fall Bad
e The status of the outputs is bad if one or more of the inputs is bad
« If an outputis out of range then itis setto the fallback value and the status is setto bad
o If allinputs are Bad, all outputs = fallback value and all status’ are setto bad
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18.5.6 Multi Operator Parameters
List Header—MultOp (Multi Input Operators) Sub-headers:1to 2
Nam e Param eter Description Value Default | Access
@ to select Press @D or D 1o change values Level
Num In Number of inputs selected to use 1to8 Conf
Casc Num In Number of cascaded inputs fromthe 0-255
previous block
Casc In The cascaded input fromthe previous | -99999 to 99999 0
block
Inl Input 1
In2 Input 2
In3 Input 3
In4 Input 4
In5 Input 5
In6 Input 6
In7 Input 7
In8 Input 8
Units Selected units for the /O None, Abs Temp, V, mV, A, mA, pH, None
mmHg, psi, Bar, mBar, %RH, %,
mmWg, inWg, inWW, Ohms, psig, %02,
PPM, %C0O2, %CP, %/sec, RelTemp,
Vacuum, sec, min, hrs
Res’'n Selected resolution of the outputs XXXXX,  XXXX.X, XXX XX,
XXXXX, X XXXX
Out Hi Limit Upper limit of the outputs Betw een ‘Out Lo Limit' and maximum 99999
display
Out Lo Limit Low er limit of the outputs Betw een ‘Out Hi Limit' and minimum -99999
display
Fallback The state of the Output and Status Clip Bad Descriptions see section Conf
parameters in case of afault condition. | Clip Good 18.5.5.
This parameter could be usedin Fall Bad
conjunction w ith Fallback Val.
Fall Good
Fallback Val Value to be output depending on Input Conf
Status and fallbacktype selected
Num Valid In Number of inputs usedin the
calculated outputs
Sum Out Sum of the valid inputs
Max Out Maximum value of the valid inputs
Min Out Minimum value of the valid inputs
Average Out Average value of the valid inputs
In Status Status of the inputs Good
Bad
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19. Chapter19 InputCharacterisation

19.1 Input Linearisation

The Lin16 function block converts an inputsignal into an output PV using a series of up to 14 straight
lines to characterise the conversion.

The function block provides the following behaviour.
1. The Inputvalues mustbe monotonic and constantlyrising.

2. To convert the MV to the PV, the algorithm will search the table of inputs until the matching
segmentis found. Once found, the points either side will be used to interpolate the output value.

3. If duringthe search,apointis found whichis not above the previous (below for inverted) then the
searchwill be terminated and the segmenttaken from the lastgood pointto the extreme (In Hi-
Out Hi) see following diagram.

Out Hi
ut Hi = =9
-
Terminated
search
\
| \
\
Output 1( to 14) \
1 \
\
\
\ Ignored data
points
OutLo . )9_ = —0
\ P ad
In Lo Input 1(to 14) In Hi

Figure 19-1: Linearisation Example

NOTES

1. The linearisation block works on rising inputs/rising outputs or rising inputs/falling outputs. Itis not
suitable for outputs which rise and fall on the same curve.

2. Input Lo/Output Lo and Input Hi/Output Hi are entered first to define the low and high points of the
curve. Itis notnecessaryto define all 15 intermediate points if the accuracy is not required. Points
not defined will be ignored and a straight line fit will apply between the last point defined and the
Input Hi/Output Hi point. If the inputsource has a bad status (sensor break, or over-range) then the
output value will also have a bad status
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1. If the inputvalue is outside
the translated range then the
output status will indicate
Bad, and the value will be
limited to the nearestoutput

limit. Note that Out
2. The units andresolution Low > Out High

parameters will be used for

the output values. The input

values resolution and units

will be specified bythe source

of the wire.

3. If the ‘Out Low’ is higherthan
the ‘Out High’ then the

Out Low -

First non- Ignored
monotonic data

data point points

translation will be inverted. \ /
O O OO
Terminated
N _ search
out High = >0
u T+ —F—_———ee D —_
H ;
In Low In High

Figure 19-2: How an Inverted Curve will Terminateits search whenit detects non-monatonic data

19.1.1 Compensation for Sensor Non-Linearities

The custom linearisation feature can also be used to compensate for errors in the sensoror
measurementsystem. The intermediate points are, therefore, available in Level 1 so that known
discontinuities in the curve can be calibrated out. The diagram below shows an example ofthe type of
discontinuitywhich can occur in the linearisation ofatemperature sensor.

Output Hi
eg 1000°C

Cal Point 6

Cal Point 5

Outputll( to 14)
Cal Point 4
l Cal Point 3
Cal ot 2 /
«— Input 1(to 14) —

Cal Point 1

Output Lo
eg 0°C

Input Lo eg 0°C Input Hi  eg 1000°C

Figure 19-3: Compensation for Sensor Discontinuities
The calibration ofthe sensoruses the same procedure as described above. Adjustthe output
(displayed) value againstthe corresponding inputvalue to compensate for any errors in the standard
linearisation ofthe sensor.

NOTE

Do not exceed the range of the instrument when choosing the compensation range. For example,
whereas type K tables show mVvalues up to -270°C the instrument range is limited to -200°C so that
errors may occur in the mid range if -200°C is exceeded.
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19.1.2 Input Linearisation Parameters

List Header—Lin16

Sub-headers: 1to 2

Nam e Param eter Description Value Default | Access
@ 16 select Press @ or @ to change values Level
Units Units of the linearised output None None Conf
AbsTemp
V,mV, A;mA,
PH, mmHg, psi, Bar, mBar, %RH, %, mmWG,
iNWG, inWW, Ohms, PSIG, %02, PPM, %CO2,
%CP, %/sec,
RelTemp
Vacuum
sec, min, hrs,
Out Res’n Resolution of the output value XXXXX, XXXX.X, XXX XX, XX XXX, X XXXX Conf
Input Input measurement to linearise. Range of the source of the input L3
Wire to the source for the
customlinearisation
Fall Type Fallback type Clip Bad For an explanation, see Note 1
Clip Good at the end of section 19.2.
Fallback Bad
Fallback Good
Up Scale
Dow n Scale
Fall Value In the event of a bad status, the Range of the source of the input L3 R/O
output may be configured to
adopt the fallback value. This
allow s the strategy to dictate a
safe outputin the event of a fault
being detected.
Output The result of the linearisation R/O
In Low Adjustto the low input value L3 R/O
Out Low Adjustto correspond to the low L3 R/O
input value
In High Adjustto the high input value L3 RO
Out High Adjustto correspond to the high L3 RIO
input value
Inl Adjustto the first break point L3 RO
Outl Adjustto correspond toinput 1 L3
to
In14 Adjust to the last break point L3 R/O
Outl4 Adjustto correspond toinput 14 L3
Status Status of the block. A value of Good Within operating limits R/O
zeroindicates a healthy Bad A bad output may be caused by a
UL EL bad input signal (perhaps the input is
in sensor break) or an outputw hich
is out of range
The 16 pointlinearisation does not force you to use all 16 points. If fewer points are required, then the
curve can be terminated by setting the first unwanted value to be below the previous point. If the curve is
a continuously decreasing one, then it may be terminated by setting the first unwanted point above the
previous one.
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19.2 Polynomial
List Header—Poly Sub-headers: 1to 2
Nam e Param eter Des cription Value Default | Access
@ to select Press @D or D 1o change values Level
Input Lin To selectthe input type. J,K LR BNT,S,PL2 C, PT100, J Conf
The linearisation type selects w hich of Linear, SqRoot L3 R/O
the instruments linearisation curves is
applied to the input signal. The
instrument contains a number of
thermocouple and RTD linearisations as
standard. In addition there are a number
of customlinearisations w hich may be
dow nloaded using iTools to provide
linearisations of non-temperature
Sensors.
Units Units of the output None Conf
AbsTemp L3 R/O
V,mV, A, mA,
PH, mmHg, psi, Bar, mBar, %RH, %,
mmWG, InWG, inWW, Ohms, PSIG,
%02, PPM, %CO2, %CP, %/sec,
RelTemp
Vacuum
sec, min, hrs,
Res Resolution of the output value XXXXXK. XXXX.X, XXX XX, XX XXX, XXXXX Conf
XXXXX L3 RO
Input Input Value Range of the input wired to L3
The input to the linearisation block
Output Output value Betw een Out Low and Out High L3 R/O
In High Input high scale In Low t099999 0 L3
In Low Input low scale -99999to In High 0 L3
Out High Output high scale Out Low to 99999 0 L3
Out Low Output low scale -99999 to Out High 0 L3
Fall Type Fallback Type Clip Bad For an explanation, see Conf
The fallback strategy will come into Clip Good Note 1 at the end of this
effectif the status of the input value is section
bad or if the input value is outside the Fall Bad
range of input high scale and input low Fall Good
scale. In this case the fallback strategy
may be configured as: Upscale
Dow nScale
Fall Value Value to be adopted by the outputin the L3
event of Status = Bad
Status Indicates the status of the linearised Good Good indicates the value L3 RO
output: is within range and the
input is not in sensor
break.
Bad Indicates the Value is
out of range or the input
is in sensor break.
Note: This is also
effected by the
configured fallback
strategy
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NOTE

0: Clip Bad

The measurementis clipped to the limitit has exceeded and its status is setto BAD, such that
any function block using this measurement can operate its own fallback strategy. For
example the control loop may hold its output.

1: Clip Good

The measurementis clipped to the limitit has exceeded and its status is setto GOOD, such
that any function block using this measurement may continue to calculate and not employ its
own fallback strategy.

2: Fallback Bad

The measurement will adopt the configured fallback value. Which has been set bythe user.
In addition the status of the measured value will be setto BAD, such that any function block
using this measurement can operate it's own fallback strategy. For example the control loop
may hold its output.
3: Fallback Good
The measurement will adopt the configured fallback value. Which has been set bythe user.
In addition the status ofthe measured value will be set to GOOD, such that any function block
using this measurement may continue to calculate and not employ its own fallback strategy.
4:Up Scale
The measurementwill be forced to adoptits high limit, this is like having a resistive pull up on
an input circuit. In addition the status of the measurement is set to BAD, such that any
function block using this measurementcan operate its own fallback strategy. For example the
control loop may hold its output.
6: Down Scale
The measurementwill be forced to adoptits low limit, this is like having a resistive pull down on an input
circuit. In addition the status of the measurementis setto BAD, such that any function block using this
measurement can operate its own fallback strategy. For example the control loop may hold its output.
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20. Chapter20 Load

There are two load simulation blocks which provide styles ofload for each loop. This allows an

instrumentconfiguration to be tested before connection to the process plant. Inthe currentissue of
firmware the simulated loads available are Oven and Furnace.

20.1 Load Parameters
List Header—Load Sub-headers: 1and 2
Nam e Param eter Description Value Default | Access
@ to select Press @ or D 1o change values Level
Type The type of load simulation to use. Oven Simulates the Oven Conf
Ovenis a simple load of 3 firstorder lags, characteristics of a
providing a single process value for connection typicaloven
to the controlloop. Furnace Simulates the
Furnace consists of 12 interactive first order characteristics of a
lags giving a slave PV, follow ed by 6 typicalfurnace
interactive first order lags giving a master PV.
Res’n The display resolution of the resultant PV Out. Conf
Units The Units of the resultant PV. See section 10.3.7. Conf
Gain The gain of the load, the input pow er is L3
multiplied by gain, before use by the load.
TC1 The time constant of lag 1 in the Oven load L3
and slave lags (1-12) of the Furnace load. The
time constant has units of seconds.
TC2 The time constant of lag 2/3 of the Oven load L3
and master lags (13-18) of the furnace load.
Atten Attenuation Betw een PV1 and PV2 Stages. L3
(Furnaceload | Used in the advanced furnace load and
only) defines an attenuation factor between the
slave and master lags
Ch 2 Gain Defines the relative gain w hen cooling is L3
requested, applied to the input pow er when the
pow er requestedis <0.
PV Fault The load function block provides 2 PV outputs. | None L3
Sensor fault can be used to generate a fault —
condition on these PV's such that the bad PvOutl No faultcond'mons.
status is passed along aw ire to be consumed Fault on the first
by another block such as the loop. The sensor output (slave).
fault can be configured as - PVQOut2 Fault on the second
output (master).
Both A fault on firstand
second outputs
(master and slave).
PV Outl First Process Value L3 RO
The PV in Process Value an Oven load or the
Slave PV in a furnace load.
PV Out2 Second Process Value L3 RO
(Furnaceload | second process value, lagged fromPVOutl,
only) used as a cascade master input. The Master
PV in the Furnace load.
LoopOP CH1 Loop output channel 1 input. L3
The output of the loop as wired to the load
simulation, this is the pow er requested of the
load. This canbe used as the heat demand.
LoopOP CH2 Loop output channel 2 input. L3
The output of the loop as w ired to the load
simulation, this is the pow er requested of the
load. This can be used as the cool demand.
Noise Noise Added to PV Off The amount of noise | Off L3
This is used to make the PV of the load appear | 1t0 99999 | is specifiedin
noisy, and hence more like a real engineering units.
measurement.
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List Header—Load Sub-headers:1and 2
Nam e Param eter Description Value Default | Access
@ to select Press Q) or @ to change values Level
Offset Process offset L3

Used to configure an offsetin the process. In
a temperature application this could represent
the ambient operating temperature of the
plant.
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21. Chapter21 ControlLoop Set Up

Software version 1 contains one loop of control. From version 2 onwards two loops are available. Each
loop contains two outputs, Channel 1 and Channel 2, each of which can be configured for PID, On/Off or
Valve Position (bounded orunbounded) control. Ina temperature control loop Channel 1is normally
configured for heating and Channel 2 for cooling. Descriptions given in this chapter mainlyrefer to
temperature control butgenerally also applyto other process loops.

21.1 Whatis a Control Loop?
An example of a heat only temperature control loop is shown below:-

r-—-r—-————"——{(—{———————— — — = — — — —— 1 e -
| | |
| Control Control | | power | Process |
| Algorithm Output I i Requlator under |
I PID/ONOff/VP (OP) I I g control :
: _ : Control \ | |
| Setpoint Error i\ Loop ! |
| | Generator | : |

SP |
: P PV : ! % Heater |
: A . : Measured | :
| Simplified Control Function Block I temperature | |
! | l |
| | |

Figure 21-1: Single Loop Single Channel

The actual measured temperature, or process variable (PV), is connected to the inputof the controller.
The PV is compared with a setpoint (SP) (or required temperature). If there is an error between the set
and measured temperature the controller calculates an outputvalue to call for heating or cooling. The
calculation depends on the process being controlled. In this controlleritis possible to selectbetween a
PID, On/Off, Boundless or Bounded Valve Position algorithm. The output(s) from the controller (OP)
are connected to devices on the plantwhich cause the heating (or cooling) demand to be adjusted
resultinginachangein PV which, inturn, is measured bythe sensor. This is referred to as closed loop
control.

21.2 Control Loop Function Blocks

The control loop consists ofa number of function blocks. The parameters associated with each function
block are presented in sub-headings. Each sub-heading is listed under the overall page header ‘Lp-’
(Lp1 for the firstloop and LP2 for the second loop).

The function blocks, described in this chapter are:-

Sub-heading Typical Parameters Section Number

Main Overview of the main parameters such as Auto/Manual select, 21.3
current PV, current output demand, selected setpointvalue and
working setpointvalue

Setup To configure control type for each channel of the selected loop 21.4

Tune To setup and run the Auto-tune function 21.6

PID To setup 3 term control parameters 215

SP To selectand adjustdifferent setpoints, setpointlimits, rate of 21.7
change of setpoint

OoP To set up output parameters such as limits, sensor break 21.8
conditions

Diag Diagnostic parameters 21.9
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21.3 Main Function Block
The Main function block provides an overview of parameters used bythe overall control loop. It allows:-

e Auto or Manual operation to be selected
e To stopthe loop from controlling for commissioning purposes

e To holdthe integral action.
e ReadPV and SP values

Parameters can be softwired as part of a control strategy.
21.3.1 Loop Parameters - Main

A summaryofthe parameters which provide an overview of loop 1 (Lpl)or loop 2 (Lp2) are listed in the
following table:-

List Header—LplorLp2

Sub-header: Main

Nam e

@ to select

Param eter Description

Value
Press @ or D 1o change values

Default

Access
Level

AutoMan

See also
section 21.3.2.

To select Auto or Manual operation.
This performs the same function as
the Auto/Manual button described in
section 2.6.

Auto Automatic (closed loop)

operation

Auto

Man Manual (output pow er adjusted

by the user) operation

L3

PV

The process variable input value.
This is typically wired froman
analogue input.

Range of the input source

L3

Inhibit

Used to stop the loop controlling. If
enabled the loop will stop control
and the output of the loop w illbe set
to the ‘Safe’ output value. ‘Safe’is a
parameter found in the Lp1 (or2) OP
list. If outputrate limit is set the
output willgo to ‘Safe’ at the rate
limit. On exit frominhibit the transfer
w illbe bumpless.

If trackingis configured (see
sections 21.7.4 and 21.7.5.) Inhibit
w illoverride tracking.

Inhibit may be w ired to an external
source

No Inhibit disabled
Yes Inhibit enabled

No

L3

Target SP

The value of setpoint at w hich the

controlloop is aiming. It may come
froma number of different sources,
such as internal SP and remote SP.

Betw een setpoint limits

L3

WSP

The current value of the setpoint
being used by the controlloop. It
may come froma number of
different sources, such as internal
SP and Remote SP. The w orking
setpointis alw ays read-only as itis
derived fromother sources.

Betw een setpoint limits

RO

Work OP

The actual output of the loop before

it is split into the channel 1 and
channel 2 outputs.

R/O

IntHold

Freeze the integral term at its
currentvalue.

See also section21.5.8

No Integral hold disabled
Yes Integral hold enabled

No

L3
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21.3.2 Auto/Manual

If On/Off controlis configured the outputpower may be edited by the user but will only allow the power
to be setto +100%, 0% or -100%. This equates to heat ON/cool OFF, heat OFF/cool OFF, heat
OFF/cool ON.

For PID control the output may be edited between +100% and -100% (if cool is configured). The true
output value is subjectto limiting and outputrate limit.

For valve position control the raise and lower buttons in manual will directly control the raise and lower
relay (or triac) outputs. From digital communicationsitis possible to control the valve by sending nudge
commands. Asingle nudge command will move the valve by 1 minimum ontime. In manual mode the
natural state will be rest.

If sensorbreak occurs while the controlleris in automatic the controller will outputthe sensorbreak
output power. However, the user can now switch to manual control. In this case manual willbecome
active and the usercan edit the output power. On leaving manual,i.e. returning to automatic control, the
controllerwill again check for sensor break.

If autotune is enabled while in manual mode, the autotune will remainin a resetstate such that when the
user puts the controllerinto automatic control the autotune will start.
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21.4 Loop Set Up Function Block

Loop Set Up configures the type of control required for each channel.

21.4.1 Types of Control Loop

Three types of control loop may be configured. These are On/Off control, PID control or control of
motorised valves.

21.4.1.1 On/Off Control

On/Off controlis the simplestmeans of control and simplyturns heating power on when the PV is below
setpointand off wheniit is above setpoint. As a consequence, On/Off control leads to oscillation ofthe
process variable. This oscillation can affect the quality of the final productand may be used on non-
critical processes. Adegree of hysteresis mustbe setin On/Off control if the operation of the switching
device is to be reduced and relay chatter is to be avoided.

If coolingis used, cooling power is turned on when the PV is above setpointand off when itis below.
It is suitable for controlling switching devices such as relays, contactors, triacs or digital (logic) devices.

21.4.1.2 PID Control

PID, alsoreferred to as ‘Three Term Control’, is an algorithm which continuouslyadjusts the output,
according to a setofrules,to compensate forchanges in the process variable. It provides more stable
control but the parameters need to be setup to match the characteristics ofthe process under control.

The three terms are:

P Proportional band
| Integraltime
D Derivative time

The output from the controlleris the sum ofthe contributions from these three terms. The combined
outputis a function of the magnitude and duration ofthe error signal, and the rate of change of the
process value.

It is possible to turn off integral and derivative terms and control on proportional only (P), proportional
plus integral (PI) or proportional plus derivative (PD).
PI control mightbe used, for example, when the sensor measuring an oven temperature is susceptible

to noise or other electrical interference where derivative action could cause the heater power to fluctuate
wildly.

PD control may be used, for example, on servo mechanisms.

In addition to the three terms described above, there are other parameters which determine how well the
control loop performs. These include Cutback terms, Relative Cool Gain, Manual Resetand are
described in the following sections.
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21.4.1.3 Motorised Valve Control

This algorithm is designed specificallyfor positioning motorised valves. It operates in boundless
(sometimes called Valve Positioning Unbounded) or bounded mode.

Boundless VP control (VPU) does notrequire a position feedback potentiometerto operate. Itisa
velocity mode algorithm which directly controls the direction and velocity of the movementof the valve in
orderto minimise the error between the setpointand the PV. It uses triac or relay outputs to drive the
valve motor.

©a potentiometer maybe used with boundless mode butitis used solelyfor indication ofthe actual
valve positionandis notused as part of the control algorithm.

Bounded VP (VPB) control requires afeedback potentiometer as partof the control algorithm.

The control is performed by delivering a ‘raise’ pulse, a ‘lower’ pulse orno pulse in response to the
controldemand signal viarelay or triac outputs.

21.4.1.4 Motorised Valve Control in Manual mode

Bounded VP controls in manual mode bythe fact that the inner positional loop is still running againstthe
potentiometer feedback, soitis operating as a position loop.

In boundless mode the algorithm is a velocity mode positioner. When manual is selected the algorithm
predicts where the valve willmove to based on the editof the manual power. Effectively, when the raise
or lowerkey is pressed, +100% or—-100% velocity is used for the duration of the key press and the raise
or lower outputis turned on. In boundless mode itis essential thatthe motortravel timeis set correctly
in order for the integral time to calculate correctly. Motor travel time is defined as valve fully open—
valve fully closed - itis not necessarilythe time printed on the motor since, if mechanical stops have
been seton the motor, the travel time of the actual valve may be different. Also, if the travel time for the
valve is set correctly, the position indicated on the controller will fairly accurately match the actual valve
position.

Every time the valve is driven to its end stops the algorithm is resetto 0% or 100% to compensate for
any changes which mayoccurdue to wearin linkages or other mechanical parts.

This technique makes boundless VP look like a positional loop in manual eventhoughitis not. This
enables combinations of heating and cooling e.g. PID heat, VPU cool and have the manual mode work
as expected.

21.4.1.5 Motorised Valve Output Connections

The loop output which has been configured as valve position can be wired to the Logic IO (LA and LB)
or to a Dual Output (Relay, Logic or Triac) module. Only one IO Type needs to be configured in the dual
IO output since the second will assume the opposite type. For example,if Loop 1 Channel 1 outputis
wiredto LogiclO LA and the 10 Type is configured as Valve Raise thenlO Type for Logic IO LB will be
Valve Loweras shown below.

Loop 1

VPU

Of f
Main.AutoMan Main.PV
Main.PV Main.WorkingSP 10.LgclO.LA
Tune.AutotuneEnable OP.Ch10ut ValveRaise
SP.SPSelect LA.PV
SP.SP1 10.LgclO.LB
SP.SP2 Valv eLower
SP.AltSPSelect B PV
SP.AItSP
SP.SPTrim
OP.ManualMode
OP.ManualOutVal
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21.4.2 Loop Parameters -Set up
A summaryofthe parameters used to configure the type of control are listed in the following table:-

List Header—LplorLp2

Sub-header: Setup

Nam e Param eter Description Value Default | Access
@ to select Press @ or D o change values Level
Ch1 Control Selects the channel 1/2 control Off Channel turned off As Conf
Ch2 Control. algorithm. Different algorithms may OnOff On/off control ordered | L3 R/O
be selected for channels 1and 2. In
See also .
: temperature control applications, PID 3termor PID control
section 21.4.1. ) g .
Ch1l is usually heating, Ch2 is VPU val o bounded
cooling alve position unbounde
VPB Valve position bounded
Control Act Sets the direction of control, i.e. Rev Reverse acting. The output Rev Conf
reverse or direct acting increases when the PV is below L3 R/O
SP. This is the usual setting for
heating control.
Dir Direct acting. The output
increases whenthe PV is above
SP. This is the usual setting for
cooling control
PB Units Sets the presentation style of the Eng Engineering unitse.g. C or F Eng Conf
See also Proportional band. Percent | Per centof loop span (Range Hi L3 RO
section 21.5.2 - Range Lo)
Deriv Type Selects w hether the derivative acts PV Only changes in PV cause PV Conf
only on PV changes or on Error changes to the derivative output. L3 RO
(either PV or Setpoint changes). Generally used for process
systems particularly using valve
controlw here itreduces wearon
valve mechanics.
Error Changes to either PV or SP will
cause aderivative output.
Derivative on error should be
used w ith a programmer since it
tends to reduce ramp overshoot.
It is also generally an advantage
to use derivative on error for
temperature control systems to
give aquick response to small
setpoint changes.
The above tw o parameters do not appear if either Ch1 or Ch2 are configured for Off or OnOff control
Loop Name Customised name for the loop Configured using iTools see section 27.16 R/O
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21.5 PID Function Block
The PID function block consists ofthe following parameters:-
21.5.1 Loop Parameters -PID
A summaryofthe parameters used to optimize the control are listed in the following table:-
List Header—Lplor Lp2 Sub-header: PID
Name Param eter Description Value Default | Access
@ to select Press ® or @ to change values Level
Sched Type To choose the type of gain scheduling. Off Gain scheduling not Off L3
active
Set The PID setcanbe
selected by the operator.
SP The transfer between
one setand the next
depends on the value of
the setpoint
PV The transfer between
one setand the next
depends on the value of
the process variable
Error The transfer between
one setand the next
depends on the value of
the error
OP The transfer between
one setand the next
depends on the value of
the output
Rem The transfer between
one setand the next
depends on the value of
the remote input
Num Sets Selects the number of PID sets inthe 1to3 1 L3
gain scheduling.
This allow s the lists to be reduced if the
process does notrequire all three PID
sets.
Remote Input This parameter only appears w hen Range units L3
‘Sched Type’ = ‘Rem.
Active Set Currently w orking set. Setl Setl R/O
Set2
Set3
Boundary 1-2 Sets the level at w hich PID set 1 Range units L3
changes toPID set2. The ‘Boundary’ parameter only applies
Boundary 2-3 Sets the level at w hich PID set2 Y(V)gegrs.lggﬁ? Type'='SP, "BV", ‘Error,
changestoPID set3.
The above 6 parameters are associated with Gain Scheduling described further in section 21.5.11.
PB/PB2/PB3 Proportional band Set1/Set2/Set3. 0.0to Engineering units or % 20 L3
The proportional term, in display units or 9999.9
%, delivers an output w hichis (0.0is not
proportional to the size of the error a practical
signal. setting)
See also section 21.5.2.
TiIT2/Ti3 Integral time constant Setl/Set2/Set3. Off or Units = seconds 360 L3
Removes steady state control offsetsby | 11099999 | Off =Integral action
ramping the output up or dow nin disabled
proportion to the amplitude and duration
of the error signal.
See also section 21.5.3.
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List Header—LplorLp2

Sub-header: PID

Nam e

@ to select

Param eter Description

Value
Press @ or @ 1o change values

Default

Access
Level

Td/Td2/Td3

Derivative time constant Setl/Set2/Set3

Determines how strongly the controller
w illreactto the rate of changein the
measured value. It is used to control
overshoot and undershoot and to restore
the PV rapidly if there is a sudden
change in demand.

See also section 21.5.4.

Off or
1 to 99999

Units = seconds

Off =Derivative action
disabled

60

L3

R2G/R2G2/
R2G3

Relative coolgain Setl/Set2/Set3.
Only presentif cooling has been
configured. Sets the cooling
proportional band, w hich compensates
for differences between heating power
gain and cooling pow er gain.

See also section 21.5.5.

0.1to 10.0

1.0

L3

CBH/CBH2/
CBH3

Cutback high Set1/Set2/Set3.

The number of display units, above
setpoint, at w hich the controller output
w illbe forced to 0% or -100% (OP min),
in order to modify undershoot on cool
down.

See also section 21.5.6.

CBL/CBL2/
CBL3

Cutback low Set1/Set2/Set3.

The number of display units, below
setpoint, at w hich the controller output
w illbe forced to 100% (OP max), in
order to modify overshoot on heat up.

See also section 21.5.6.

Auto or Auto = 3*PB
0.1to

9999.9

Auto

L3

MR/MR2/MR3

Manual reset Setl/Set2/Set3.

Used to remove PV offsets fromthe
setpoint. Manual resetintroduces a
fixed additional pow er level to the output.
This is the pow er required to eliminate
the steady state error fromproportional
only control.

The manual resetis applied in place of
the integral component w hen integral
time is setto Off.

See also section 21.5.7.

0.0to %
100.0

0.0

L3

LBT/LBT2/LBT3

Loop breaktime Setl/Set2/Set3
See also section 21.5.10.

Off or1to | Units =seconds

99999

100

L3

OPHI/2/3

Output high limit for each set

+100 Limits betw een ‘OPLo’

and 100

100

L3

OPLo/2/3

Output low limit for each set

Limits betw een ‘OPHI’
and -100

-100

-100

L3

NOTE

If the control type is setto On/Off, only LBT is shown in the PID list.
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21.5.2 Proportional Band
The proportional band (PB), or gain, delivers an output which is proportional to the size of the error
signal. Itis the range over which the output poweris continuouslyadjustable in alinear fashion from 0%
to 100% (for a heatonly controller). Below the proportional band the output is full on (100%), above the
proportional band the output is full off (0%) as shown in Figure 21-2.
The width of the proportional band determines the magnitude ofthe responseto the error. If ittoo
narrow (high gain) the system oscillates bybeing over responsive. If itis too wide (low gain) the control
is sluggish. Theideal situation is when the proportional band is as narrow as possible withoutcausing
oscillation.

Output Temperature

Proportional band

—_— wide —
Setpoint | _ _ _ _ __d__1

— NANMOW e

100%

Increasingly narrower

50% proportional band

Access List

o )
0% Header Time
Setpoint

Figure 21-2: Proportional Action

Figure 21-2 also shows the effect of narrowing proportional band to the pointof oscillation. A wide
proportional band resultsin straightline control butwith an appreciable initial error between setpointand
actualtemperature. As the band is narrowed the temperature gets closerto setpointuntil finally
becoming unstable.

The proportional band maybe setin engineering units or as a percentage of the controllerrange.

21.5.3 Integral Term

In a proportional onlycontroller, an error between setpointand PV mustexistfor the controllerto deliver
power. Integralis usedto achieve zero steadystate control error.

The integral term slowlyshifts the output level as a resultof an error between setpointand measured
value. If the measured value is below setpointthe integral action graduallyincreases the outputin an
attemptto correctthe error. If itis above setpointintegral action graduallydecreases the outputor
increases the cooling power to correct the error.

Figure 21-3 shows the resultofintroducing integral action.

Temperature

Setpoint | — — — — —

Proportional Proportional + Integral
only control control

Time

Figure 21-3: Proportional + Integral Control

The units for the integral term are measured intime (1 to 99999 secondsin 3500 controllers). The
longer the integral time constant, the more slowlythe outputis shifted and results ina sluggish
response. Too small anintegral time will cause the process to overshootand even oscillate. The
integral action may be disabled bysetting its value to Off.
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21.5.4 Derivative Term
Derivative action, or rate, provides a sudden shiftin outputas a resultof a rapid change in error, whether
or not this is caused by PV alone (derivative on PV) or on SP changes as well (derivative on error
selection)—seealsosection 21.4.2. If the measured value falls quicklyderivative provides a large
change in outputin an attempt to correct the perturbation before it goes too far. It is mostbeneficialin
recovering from small perturbations.

Temperature Temperature

SP

Proportional + Integral
response

Response w ith derivative
action included

Time Time

Figure 21-4: Proportional +Integral + Derivative Action

The derivative modifies the outputto reduce the rate of change of error. It reacts to changes inthe PV
by changing the output to remove the transient. Increasing the derivative time will reduce the settling
time of the loop after a transientchange.

Derivative is often mistakenlyassociated with overshootinhibition rather than transientresponse. In
fact, derivative should notbe usedto curb overshooton start up since this will inevitablydegrade the
steady state performance ofthe system. Overshootinhibition is bestleftto the approach control
parameters, High and Low Cutback, section 21.5.6.

Derivative is generallyused to increase the stability of the loop, however, there are situations where
derivative may be the cause of instability. For example,ifthe PV is noisy,then derivative can amplify
that noise and cause excessive outputchanges, inthese situationsitis often better to disable the
derivative and re-tune the loop.

If setto Off(0), no derivative action will be applied.

Derivative can be calculated on change of PV or change of Error. If configured on error, then changes in
the setpointwill be transmitted to the output. For applications such as furnace temperature control, itis
common practice to select Derivative on PV to prevent thermal shock caused bya sudden change of
output as a resultof a changein setpoint.

21.5.5 Relative Cool Gain
The gain of channel 2 control output, relative to the channel 1 control output.

Relative Ch2 Gain compensates for the different quantities of power available to heat, as opposed to
that available to cool, a process. For example, water cooling applications mightrequire a relative cool
gain of 0.25 because cooling is 4 times greater than the heating process atthe operating temperature.

(This parameteris normallysetautomaticallywhen an Autotune is performed).
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21.5.6 High and Low Cutback
Cutback high ‘CBH’ and Cutbacklow ‘CBL’ are values that modify the amountofovershoot, or
undershoot, thatoccurs during large step changes in PV (for example, under start-up conditions). They
are independentofthe PID terms which means thatthe PID terms can be setfor optimal steadystate
response and the cutback parameters used to modifyany overshootwhich may be present.
Cutbackinvolves moving the proportional band towards the cutback pointnearestthe measured value
wheneverthe latter is outside the proportional band and the poweris saturated (at0 or 100% for a heat
only controller). The proportional band moves downscale to the lower cutback point and waits for the
measured value to enter it. It then escorts the measured value with full PID control to the setpoint. In
some casesitcan cause a ‘dip’inthe measured value as itapproaches setpointas shown in Figure 21-
5 but generallydecreases the time to needed to bring the process into operation.
The action described above is reversed for falling temperature.

If cutback is setto Auto the cutback values are automaticallyconfigured to 3*PB.

Temperature l Upper cutback point, CBH

Setpoint l +— 0% output level

<— 100% output level

l Low er cutback point, CBL

Time -

Figure 21-5: High and Low Cutback

21.5.7 Manual Reset

In a full three-term controller (thatis,a PID controller), the integral term automaticallyremoves the
steady state error from the setpoint. If the controlleris setas a PD controller, the integral term will be set
to ‘OFF’. Underthese conditions the measured value maynot settle preciselyat setpoint. The Manual
Resetparameter (MR) represents the value of the power output that will be delivered when the error is
zero. You mustsetthis value manuallyin orderto remove the steady state error.

21.5.8 Integral Hold
If enabled, the integral componentofthe PID calculation will be frozen. Hence, it will hold at its current
value but will not integrate any disturbances in the plant. Essentiallythis is equivalentto switchinginto
PD control with a manual resetvalue preconfigured.

It may be used, for example,in a situation where the loop is expected to open— it may be necessaryto
turn heaters off for a shortperiod or switch into manual atlow power. In this case it maybe an
advantage to wireitto a digital inputwhich activates when the heaters are turned off. When the heaters
are switched on again the integral is atits previous value minimising overshoot.
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21.5.9 Integral De-bump

This is a feature included in the controller which is notaccessible to the user. When changing from
Manual to Auto control the integral componentis forced to:

the output value — the proportional component—the derivative component (I=0P — P — D).

This ensures thatno change occurs in output at the point of switch over, and is termed ‘Bumpless
Transfer’. The output power will then graduallychange in accordance with the demand from the PID
algorithm. Bumplesstransferalso occurs when changing from Auto to Manual control. At the pointof
changeoverthe output power remains the same as the demand in the auto state. It can then be raised
or lowered by the operator from this level.

21.5.10 Loop Break

The loopis considered to be broken if the PV does notrespond to a change in the outputina given time.
Since the time of response will vary from process to process the Loop Break Time (LBT — PID list)
parameterallows atime to be setbefore a Loop Break Alarm (Lp Break - Diag list) is initiated.

The Loop Break Alarm attempts to detect loss ofrestoring action in the control loop by checking the
control output, the process value and its rate of change. Thisis notto be confused with Load Failure
and Partial Load Failure. The loop break algorithm is purelysoftware detection.

Occurrence of a loop break causes the Loop Break Alarm parameterto be set. It does notaffect the
control action unless itis wired (in software or hardware) to affect the control specifically.

It is assumed that, so long as the requested output power is within the output power limits ofa control
loop, the loop is operating in linear control and is therefore not in a loop break condition.

However, if the output becomes saturated then the loop is operating outside its linear control region.

Furthermore if the outputremains saturated atthe same outputpower for a significantduration, then this
couldindicate a faultin the controlloop. The source ofthe loop break is notimportant, but the loss of
control could be catastrophic.

Since the worstcase time constantfor a given load is usuallyknown, a worstcase time can be
calculated over which the load should have responded with a minimum movementin temperature.

By performing this calculation the corresponding rate of approach towards setpointcan be used to
determine ifthe loop can no longer control at the chosen setpoint. If the PV was drifting away from the
setpointorapproaching the setpointat a rate less than thatcalculated, the loop break condition would
be met.

21.5.10.1 Loop Break and Autotune

If an autotune is performed the loop breaktime is automaticallysetto Ti*2for a Pl or PID loop or 12*Td
for a PD loop.

For an On/Off controller,loop break detectionis also based on loop break time with the PV threshold of
0.1*SPAN where SPAN = Range High— Range Low. Therefore, if the outputis atlimitand the PV has
not moved by 0.1*SPAN inthe loop breaktime a loop break will occur.

For all control configurations otherthan On/Off (i.e. where the Proportional Band is avalid parameter), if
the outputis in saturation and the PV has not moved by >0.5*Pb in the loop break time, a loop break
condition is considered to have occurred.

If the loop breaktime is O(off) the loop breaktime is not set.
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21.5.11 Gain Scheduling
In some processesthe tuned PID setmay be very different at low temperatures from thatat high
temperatures particularlyin control systems where the response to the cooling power is significantly
different from that of the heating power. Gain scheduling allows a number of PID sets to be stored and
provides automatic transfer of control between one setof PID values and another. In the case of the
3500the maximum number ofsets is three which means thattwo boundaries are provided to select
whenthe next PID setis used. When a boundaryis exceeded the next PID setis selected bumplessly.
Hysteresis is usedto stop scheduling oscillation atthe boundaries.
Gain scheduling is basicallya look up table which can be selected using differentstrategies or types.
Auto tune will tune to the active scheduled PID set.

The following Gain Scheduled types are offered using the parameter ‘Sched Type’:

Set The PID set can be selected by the operator.

It is possible to use soft wiring to control the selection of the gain sets. This could be
linked to the programmer segment, changing the PID settings for individual segments or it
could be wired to a digital input so that the working PID set can be set remotely.

SP The transfer between one set and the next depends on the value of the SP

PV The transfer between one set and the next depends on the value of the PV

Error The transfer between one set and the next depends on the value of the error

OoP The transfer between one set and the next depends on the value of the OP demand
Rem A remote parameter maybe wired into the Scheduler, the PID setis then selected based

on the value of this input. An example, mightbe to automaticallychange feedforward
trim limits in a cascade loop.

The 3500 controller has amaximum ofthree sets of PID values. The parameter ‘Num Sets’ allows the
number of sets to be limited to one, two or three.

Plant Dynamics e.g. PV

2/ 3 Boundary

1/2 Boundary

Plant Operating Position

f f f

PID Set1 PID Set 2 PID Set3

Figure 21-6: Gain Scheduling over a Wide range of Operating Variable
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21.6

Tuning Function Block
Tuninginvolves setting the following parameters.

Proportional Band ‘PB’, Integral Time ‘Ti’, Derivative Time ‘Td’, Cutback High ‘CBH’, Cutback Low ‘CBL"’,
and Relative Cool Gain ‘R2G’ (applicable to heat/cool systems only).

The controlleris shipped with these parameters setto default values. In manycases the default values
will give adequate stable straightline control, however, the response ofthe loop may not be ideal.
Because the process characteristics are fixed by the design ofthe process itis necessaryto adjustthe
control parameters in the controllerto achieve bestcontrol. To determine the optimum values forany
particular loop or process itis necessaryto carry out a procedure called loop tuning. If significant
changes are latermade to the process which affectthe way in which it respondsitmay be necessaryto
retune the loop.

Users have the choice of tuning the loop automaticallyor manually. Both procedures require the loop to
oscillate and both are described in the following sections.

21.6.1 Loop Response

If we ignore the situation of loop oscillation, there are three categories ofloop performance:

Under Damped - In this situation the terms are setto prevent oscillation butdo lead to an overshoot of
the Process Value followed by decaying oscillation to finallysettle at the Setpoint. This type of response
can give a minimumtime to Setpointbut overshootmay cause problemsin certain situations and the
loop may be sensitive to sudden changes in Process Value. This will resultin further decaying
oscillations before settling once again.

Critically Damped - This represents anideal situation where overshootto small step changes does not
occur and the process respondsto changes in a controlled, non oscillatorymanner.

Over Damped - In this situation the loop responds in a controlled butsluggish manner which will result
in a loop performance which is nonideal and unnecessarilyslow.

The balancing ofthe P, | and D terms depends totallyupon the nature of the process to be controlled.

In a plastics extruder, for example, a barrel zone will have a differentresponseto adie, castingroll, drive

loop, thickness control loop or pressure loop. Inorder to achieve the bestperformance from an
extrusion line all loop tuning parameters mustbe setto their optimum values.

Gain scheduling is provided to allow specific PID settings to be applied at the differentoperating points
of the process.

21.6.2 Initial Settings

In addition to the tuning parameters listed in section 21.6 above, there are a number of other parameters
which can have an effect on the way in which the loop responds. Ensure thatthese are set before either
manual orautomatictuning is initiated. Parameters include, butare not limited to:-

Setpoint. Before starting atune the loop conditions should be setas closelyas practicable to the actual
conditions which will be metin normal operation. For example,ina furnace or oven applicationa
representative load should be included, an extruder should be running, etc.

Heat/Cool Limits. The minimum and maximum power delivered to the process maybe limited by the
parameters ‘Output Lo’ and ‘Output Hi' both of which are found in the Loop OP list, section 21.8. For a
heat only controller the defaultvalues are 0 and 100%. For a heat/cool controllerthe defaults are -100
and 100%. Although itis expected that mostprocesseswill be designed to work between these limits
there may be instances where itis desirable to limitthe power delivered to the process. For example, if
driving a 220V heater from a 240V source the heatlimitmay be set80% to ensure thatthe heater does
not dissipate more than its maximum power.

Remote Output Limits. ‘RemOPL’ and ‘RemOPHi’ (Loop OP List). If these parameters are used they
should be setwithin the Heat/Cool Limits above.
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Heat/Cool Deadband. In controllers fitted with a second (cool) channel a parameter‘Ch2 DeadB’ is
also available inthe Loop OP list,section 21.8, which sets the distance between the heatand cool
proportional bands. The default value is 0% which means thatheating will turn off atthe sametime as
coolingturns on. The deadband maybe setto ensure thatthere is no possibilityof the heatand cool
channels being on together, particularlywhen cycling output stages are installed.

Minimum On Time. If eitheror both of the outputchannels is fitted with a relay, triac or logic output, the
parameter ‘Min OnTime’ will appearin the relevant output list(Logic IO List, AA Relay Output Listor
Relay, Triac or Logic Output Module List). This is the cycling time for a time proportioning outputand
should be setcorrectly before tuning is started.

Input Hliter Time Constant. The parameter ‘Flter Time’ is found inthe PV Input List.

Output Rate limit. Outputrate limitis active during tuning and may affect the tuning results. The
parameter ‘Rate’ is found in the Loop OP List.

Valve Travel Time. If the outputis a motorvalve positionerthe ‘Chl TravelT and Ch2 TravelT (Loop
OP List)should be setas described in section 21.8.1.

Other Considerations
e If a process includes adjacentinteractive zones, each zone should be tuned independently.

e ltis always better to start a tune whenthe PV and setpointare far apart. This allows startup
conditions to be measured and cutback values to be calculated more accurately.

e If the two loops ina 3500 controller are connected for cascade control, the innerloop may
tuned automaticallybut the outer should be tuned manually.

e Inaprogrammer/controllertuning should onlybe attempted during dwell periods and not
duringramp stages. If a programmer/controlleris tuned automatically putthe controllerinto
Hold during each dwell period whilstautotune is active. It may be worth noting that tuning,
carried outin dwell periods which are atdifferent exremes of temperature maygive different
results owing to non linearity of heating (or cooling). This may provide a convenientway to
establish values for Gain Scheduling (see section21.5.11).

@ If an auto tune is initiated there are two further parameters which need to be set. These are ‘High
Output’ and ‘Low Output’. These are foundin the ‘Tune’ List,see also section 21.6.4.

21.6.3 Automatic Tuning

Auto Tune is a tool which is used to set the controlterms as close as possible to match the
characteristics ofthe process.

It uses the ‘one-shot’ tuner which works by switching the output on and off to induce an oscillationin the
process value. For this reason the auto tune process should be done offline but using load conditions
as close as possible to those to be found in practice. From the amplitude and period ofthe oscillation, it
calculates the control parameter values listed in the table below.

Proportional Band ‘PB’

Integral Time ‘Tt’ If “Ti’ and/or ‘Td’ is setto OFF, because you wishto use PI, PD or P only control,
Derivative Time ‘Td’ these terms will remain off after an autotune.
Cutback High ‘CBH’ If CBH and/or CBL is setto ‘Auto’ these terms will remain at Auto after an

autotune, i.e. 3*PB.

For autotune to setthe cutback values, CBH and CBL mustbe setto a value (other
than Auto) before autotune is started.

Autotune will never return cutback values which are less than 1.6*PB.

Cutback Low ‘CBL’

Relative Cool Gain ‘R2G R2G is only calculated if the controlleris configured as heat/cool.
Following an autotune, ‘R2G'’ is always limited to between 0.1 and 10. If the
calculated value is outside this limita ‘Tune Fail’ alarm is given. In software
releases up to and including 2.30, if the calculated value is outside this limit, R2G
remains atits previous value but all other tuning parameters are changed.

Loop Break Time ‘LBT’ Following an autotune, ‘LBT’ is setto 2*Ti (assuming the integral time is notsetto
OFF). If ‘Ti’is setto OFF then‘LBT is setto 12*Td.

The autotune sequence for different conditions is described in sections 21.6.10t021.6.12.
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21.6.4 Loop Parameters - Auto-Tune

A summaryofthe Autotune parameters is listed in the following table:-

List Header—LplorLp2

Sub-header: Tune

Nam e Param eter Description | Value Default Access
@ (0 select Press @ or @ to change values Level
Tune R2G Defines the type of Standard Tunes the relative cooling gain of the Standard
relative cooling gain loop using the standard R2G tuning
R2G applies tuning for the loop. algorithm.
e | Fortumerimormaion, | S| L pecessreal e e
(heat/cool) please refer to section _ _
control. 21.6.14 ‘Well Lagged Off R2G is not calculated automatically.
Systems’. Enter the value manually as described in
section 21.6.16.
Enable To start auto-tune Off Auto-tune notrunning. If Off is selected | Off L3
during a tune, tuning w il stop.
On Auto-tune running
High Output Set high and low limits Betw een Output Hi and Output Lo overall limits setin L3
Low Output g)u:)oe-tmgoi'sser% xvnri]negn the OP block. Max and Min limits -100% to 100%.
State Reads the progress of Off Not running Off L3 R/O
auto-tune. Ready
Running In progress
Complete Auto-tune completed successfully
Timeout
TI_Limit Error conditions, see section 21.6.13.
R2G_Limit
Stage Progress of auto-tune Settling Displayed during the first minute Off L3 R/O
To SP Heat (or cool) output on
Wait min Pow er output of f
Wait max Pow er output on
Timeout
TI Limit See section 21.6.13
R2G Limit
Stage Time Time in currenttune 0 to 99999 seconds L3 R/O
stage
Diagnostic Tuning diagnostics This parameter is for internal use only L3
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21.6.5 To Auto Tune a Loop - Initial Settings
Set parameters listed in section 21.6.2.

‘Output Hi' and ‘Output Lo’ (‘OP’ Listsection 21.8.1) setthe overall outputlimits. These limits applyat
alltimes during tuning and during normal operation.

Set ‘High Output’ and ‘Low Output’ (‘Tune’ listsection 21.6.4). These parameters setthe output
power limits during Autotune.

© The ‘tighter’ power limitwill always apply. For example if ‘High Output’ is setto 80% and ‘Output
Hi’is setto 70% then the output power will be limited to 70%.

© The measured value mustoscillate to some degree forthe tuner to be able to calculate values.
The limits mustbe setto allow oscillation aboutthe setpoint.

21.6.6 To Start Autotune

a. Selectoperatorlevel 3. Auto tune cannot be performed in Configuration level or when the
loopisin Manual mode.

b. Press to selectthe ‘Lpl’ (or ‘Lp2’) listheader,
c.Press @ or @ to selectthe ‘Tune’ sub-header
d. Press to select‘Enable’

e. Press @ or @to select‘'On’

A One-shotTune can be performed at any time, but normallyitis performed onlyonce during the initial
commissioning ofthe process. However, if the process under control subsequentlybecomes unstable
(because its characteristics have changed), it may be necessaryto tune again for the new conditions.

The auto tune algorithm reacts in different ways depending on the initial conditions ofthe plant. The
explanations given in this section are for the following conditions:-

1. Initial PV is below the setpointand, therefore, approaches the setpointfrom below fora
heat/cool control loop

2. Initial PV is below the setpointand, therefore, approaches the setpointfrom below for a heat
only control loop

3. Initial PV is at the same value as the setpoint. Thatis, within 0.3% of the range of the
controllerif ‘PB Units’ (Setuplist)is setto ‘Percent’ or +1 engineering unit(1in 1000) if the
‘PB Units’ is setto ‘Eng’. Range s defined as ‘Range Hi'— ‘Range Lo’ for process inputs or
the range defined in section 7.2.1 for temperature inputs.

© Ifthe PV is justoutside the range stated above the autotune will attempta tune from above or
below SP.

21.6.7 Autotune and Sensor Break

When the controlleris autotuning and sensor break occurs, the autotune will abort and the controller will
output the sensorbreak outputpower ‘Sbrk OP’ setup inthe OP List. Autotune mustbe re-started
when the sensorbreak conditionis nolonger present.

21.6.8 Autotune and Inhibit or Manual

If the Loop Inhibitis asserted orthe controlleris putinto Manual Mode, anytune in progress will be
aborted and will need to be re-started once the condition has beenremoved. Note that itis not possible
to start an autotune sequence ifthe loopis inhibited orin Manual control.

21.6.9 Autotune and Gain Scheduling

When gain scheduling is enabled and an autotune is performed, the calculated PID values will be written
into the PID setthat is active on completion ofthe tune. Therefore, the user may tune within the
boundaries ofa setand the values will be written into the appropriate PID set. However, if the
boundaries are close, since the range of the loop is not large, then, at the completion ofthe tune, it
cannotbe guaranteed that the PID values will be written to the correct setparticularlyif the schedule
type is PV or OP. In this situation the scheduler (‘Sched Type’) should be switched to ‘Set’ and the
‘Active Set’ chosen manually.
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21.6.10 Autotune from Below SP — Heat/Cool

The pointat which Automatic tuning is performed (Tune Control Point) is designed to operate justbelow
the setpointat which the process is normallyexpected to operate (Target Setpoint). Thisis to ensure
that the process is notsignificantlyoverheated or overcooled. The Tune Control Pointis calculated as
follows:-

Tune Control Point = Initial PV + 0.75(Target Setpoint — Initial PV).
The Initial PV is the PV measured at ‘B’ (after a 1 minute settling period)

Exarcp ples: If Target Setpoint= 500°C and Initial PV = 20°C, then the Tune Control Point will be
380°C.

If Target Setpoint= 500°C and Initial PV = 400°C, then the Tune Control Pointwill be 475°C.

This is because the overshootis likely to be less as the process temperature is already
getting close to the target setpoint.

The sequence of operation for a tune from below setpointfor a heat/cool control loop is described

below:-
Target Setpoint First Peak
overshoot o /
Tune Control Point _|] Hysteresis
High Output o A | . | | S
Zero Output -
LOW Output - | ! e e e i ittt .- -
At— Start of H - End of
Autotune Autotune
Figure 21-7: Autotune - Heat/Cool Process
Period Action
A Start of Autotune
Ato B Both heating and cooling power remains offfor a period of 1 minute to allow the algorithm to

establish steadystate conditions.

Bto D First heat/cool cycle to establish firstovershoot.
‘CBL’ is calculated on the basis ofthe size of this overshoot (assumingitis notset to Auto in the
initial conditions).

Bto F Two cycles of oscillation are produced from which the peakto peak response and the true period
of oscillation are measured. PID terms are calculated

FtoG An extra heat stage is provided and all heating and cooling poweris turned off at G allowing the
plantto respond naturally.
Measurements made during this period allow the relative cool gain ‘R2G' to be calculated.
‘CBH' is calculated from CBL*R2G.

H Autotune is turned off at and the process is allowed to control at the target setpointusing the new
control terms.

Autotune can also occurwhenthe initial PV is above SP. The sequence is the same as tuning from below setpoint
except that the sequence begins with full cooling applied at‘B’ after the first one minute settlingtime.
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21.6.11 Autotune From Below SP — Heat Only

The sequence of operation for a heatonly loop is the same as thatpreviouslydescribed for a heat/cool
loop except that the sequence ends at‘F since there is no need to calculate ‘R2G'.

At ‘F autotune is turned off and the process is allowed to control using the new control terms.
Relative cool gain,‘R2G, is setto 1.0 for heat only processes.

Target Setpoint First Peak
overshoot to
| | Peak PV
| |
Tune Control Point ' I/-i\ ————— Hysteresis
= E — ]: - AR _t —
I !
I !
I !
I !
Lo !
Lo !
I !
I !
I !
I !
High Output e
Zero Output -+ _
-~ C D E F
([
A—B=1min. tcwop- fptoF-
calculate calculate
CBL PID
A - Startof F - End of
Autotune Autotune

Figure 21-8: Autotune from below SP — Heat Only

For a tune from below setpoint‘CBL’ is calculated on the basis ofthe size of the overshoot (assuming it
was not setto Auto in the initial conditions). CBH is then set to the same value as CBL.

NOTE

As with the heat/cool case, Autotune can also occur when the initial PVis above SP. The sequence is
the same as tuning from below setpoint except that the sequence starts with natural cooling applied at
‘B’ after the first one minute settling time.

In this case CBH is calculated — CBL is then set to the same value as CBH.
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21.6.12 Autotune at Setpoint — Heat/Cool

It is sometimes necessaryto tune at the actual setpointbeing used. This is allowable in 3500 series
controllers and the sequence of operationis described below.

Target Setpoint

High Output

Zero Output

Low Output [ — -

Period

Ato B

CtoG

GtoH

Hysteresis

T 1 1
o D E F G Hoo
A-B=1mn

A - Start of | - End of
Autotune Autotune

Figure 21-9: Autotune at Setpoint

Action

Start of Autotune.
Atestis done at the start of autotune to establishthe conditions foratune at setpoint.

The conditions are thatthe SP mustremain within 0.3% ofthe range of the controllerif ‘PB
Units’ (Setup list)is setto ‘Percent’. If ‘PBUnits’ is setto ‘Eng’ thenthe SP mustremain
within +1 engineering unit(1in 1000). Rangeis defined as ‘Range Hi’— ‘Range Lo’ for
process inputs orthe range defined in section 7.2.1 for temperature inputs.

The outputis frozen at the current value for one minute and the conditions are
continuouslymonitored during this period. If the conditions are metduring this period
autotune at setpointis initiated at B. If at any time during this period the PV drifts outside the
condition limits atune at setpointis abandoned. Tuningis thenresumed as a tune from
above or below setpointdepending on which waythe PV has drifted.

Since the loop is already at setpointthere is no needto calculate a Tune Control Setpoint —
the loopis forced to oscillate around the Target Setpoint

Initiate oscillation - the process is forced to oscillate by switching the output between the
output limits. From this the period of oscillation andthe peak to peak responseis
measured. PID terms are calculated

An extra heat stage is provided and all heating and cooling power is turned off at H allowing
the plantto respond naturally.

Measurements made during this period allow the relative cool gain ‘R2G' to be calculated.

Autotune is turned off and the process is allowed to control at the target setpointusing the
new control terms.

For a tune at setpointautotune does notcalculate cutback since there was no initial start up response to
the application of heating or cooling. The exception is that the cutback values will never be returned less
than 1.6*PB.
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21.6.13 Failure Modes

The conditions for performing an autotune are monitored by the parameter ‘State’. If autotune is not
successful error conditions are read by this parameter as follows:-

Timeout This willoccur if any one stage is not completed w ithin one hour. It could be due to the loop being

open or not responding to the demands from the controller. Very heavily lagged systems may produce
a timeout if the cooling rate is very slow.

TI Limit This willbe displayed if Autotune calculates a value for the integral term greater than the maximum

allow able integral setting i.e. 99999 seconds. This may indicate that the loop is notresponding or that
the tune is taking too long.

R2G Limit  The calculated value of R2G is outside the range 0.1 and 10.0. In versions up to and including V2.3,
R2G is setto 0.1 but all other PID parameters are updated.

R2G limit may occur if the gain difference betweenheating and cooling is too large. This could also
occur if the controller is configured for heat/cool but the cooling medium is turned off or not w orking
correctly. Itcould similarly occur if the cooling medium is on but heating is off or notw orking correctly.
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21.6.14 Relative Cool Gain in Well Lagged Processes

In the majority of processes Relative Cool Gain R2G is calculated by the autotune algorithm as
described in the previous sections —section 21.6.10 in particular.

There are occasions, however, where an alternative algorithm maybe preferred. These are processes
which are heavilylagged, where the heat loss to ambientis very small so thatnatural cooling is
extremely slow, and certain high order plants, those that need derivative, Td. This algorithm is known as
R2GPD algorithm and has been added to controllers from firmware version V3.30.

The type of algorithm is selected using the parameter ‘Tune R2G found in the Auto-Tune list, section
21.6.4. The choices are:-

Standard This is the default as described in section 21.6.10 and is suitable for use on most
processes. The benefitof this algorithm is thatitis relatively quick. However, in the type
of process described in the previous paragraph, it can produce values which are not
ideal. These values are generallyidentified by R2G equal to or very close to 0.1.

R2GPD If the process is known to be heavily lagged or produces values such as those above
then R2GPD should be selected. This algorithm extends the autotune period by putting
the controller into proportional plus derivative mode (PD) and uses the output power
demand value during this period to determine the Relative Cool Gain.

Off The automatic calculation of Relative Cool Gain can be turned off and the value entered
manually as described in section 21.6.16.

21.6.14.1 When Tune R2G = R2GPD, Autotune from below setpoint is described below.

Target Setpoint — — First P?:k
overshoot
Peak
i l !/RI I
Tune Control Point — Y% . :
- +-—++———""A"N—"—F,1\—- g .
. | | | I [
Hysteresis i i . i I
I | |
Lo i !
Lo i !
Lo | |
I |
High Output 4= . - ... bommmmmmmm Lo_o._._.
Zero Output S PR EEE [ PO I DU W - ™~
I i i | OPss
Low Output - _._.!_.! ......................... e i Sl oo _
ot cC D E F G H
A-B=1min
At- Start of H - End of
Autotune Autotune

Periods A-F are largely unchanged from the ‘Standard’ algorithm, section 21.6.10, with the following
exception:

. Changing the Target Setpointduring period A-B will not change the tuning setpoint.

Period F-H is replaced as follows:-

FtoG Heat is applied for a period (F-G) of half the last heat cycle (D-E) to compensate for the
last cool cycle

GtoH This is a period in which the controller is putinto PD control.

The values of proportional term and derivative time for this period of PD control are
determined by the algorithm.

H OPss is the output demand value at the end of this period and is used in the
determination of R2G.
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21.6.15 Manual Tuning
If for any reason automatic tuning gives unsatisfactoryresults, you can tune the controller manually.
There are a number of standard methods formanual tuning. The one described here is the Ziegler-
Nichols method.
Adjust the setpointtoits normal running conditions (itis assumed this will be above the PV so that heat
onlyis applied)
Set the Integral Time ‘Ti’ and the Derivative Time ‘Td’ to ‘OFF".
Set High Cutback ‘CBH’ and Low Cutback ‘CBL’ to ‘Auto’.
Ignore the fact that the PV may not settle preciselyat the setpoint.

If the PV is stable, reduce the proportional band so thatthe PV juststarts to oscillate. Allow enough time
between each adjustmentfor the loop to stabilise. Make a note of the proportional band value ‘PB’ and
the period of oscillation ‘T". If PV is already oscillating measure the period of oscillation ‘T’, then
increase the proportional band until itjuststops oscillating. Make a note of the value of the proportional
band at this point.

Set the proportional band, integral time and derivative time parameter values according to the
calculations givenin the table below:-

Type of control Proportional band Integral time(Ti) Derivative time
(PB) seconds (Td) seconds
Proportional only 2xPB OFF OFF
P + 1 control 2.2xPB 0.8xT OFF
P +1+ D control 1.7xPB 0.5xT 0.12xT

21.6.16 Manually Setting Relative Cool Gain

If the controlleris fitted with a cool channel this should be enabled before the PID values calculated from
the table in section 21.6.15 are entered.

Observe the oscillation waveform and adjustR2G until a symmetrical waveform is observed.
Then enterthe values from the table.

Temperature

Setpoint

/\_/ R2G is correct
’\/ R2G is toolarge

/\/ R2G is too small

Time

Figure 21-10: Setting Relative Cool Gain
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21.6.17 Manually Setting the Cutback Values

Enter the PID terms calculated from the table in section 21.6.15 before setting cutback values.

The above procedure sets up the parameters for optimum steadystate control. If unacceptable levels of
overshootor undershootoccur during start-up, or for large step changes in PV, then manuallysetthe
cutback parameters.

Proceed as follows:

Initially setthe cutback values to one proportional bandwidth converted into displayunits. This canbe
calculated by taking the value in percentage thathas been installed into the parameter ‘PB’ and entering
itinto the following formula:-

PB/100 * Span of controller = Cutback High and Cutback Low

For example,if PB = 10% and the span of the controlleris O -12000C,then

Cutback High and Low = 10/100 * 1200=120

If overshootis observed following the correct settings ofthe PID terms increase the value of ‘CBL’ by the

value of the overshootin displayunits. If undershootis observed increase the value of the parameter
‘CBH'’ by the value of the undershootin displayunits.

Display Units
PV approaching SP from
above — adjust CBH
Yz Initial overshoot l
Setpoint p———4—-———>H>—-—-"=1—-—-———————————-X\—""— o ——_—— o — — —

Initial undershoot

PV approaching SP from
below —adjust CBL

Time

Figure 21-11: Manual Setting of Cutback
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21.7 Setpoint Function Block

The controller setpointis the Working Setpoint which may be sourced from a number of alternatives.
This is the value ultimatelyused to control the process variable in a loop.

The working setpointmaybe derived from:-

1.

signal orthrough the userinterface.

inuse.

From an external (remote) analogue source
The output of a programmer function block. This will, therefore, vary in accordance with the program

SP1 or SP2, both of which are manuallysetby the userand can be switched into use by an external

The setpointfunction block also provides the facility to limitthe rate of change of the setpointbeforeit is
applied to the control algorithm. It will also provide upper and lower limits. These are defined as
setpointlimits, ‘'SP HighLim’ and ‘SP LowLim’, for the local setpoints and instrumentrange high and low
for other setpointsources. All setpoints are ultimatelysubjectto a limitof ‘Range Hi’ and ‘Range Lo’.

User configurable methods for tracking are available, such that the transfer between setpoints and
between operational modes will notcause abump in the setpoint.

Programmer SP

Enable Rem SP

PSP1 Prog
PSPl ~ Local Range Max
PSP3 )
—% Local /—7£ > Tar
get SP
® Remote
~— SP High Limit i
g Range Min
SP2 SP Low Limit_]
— | e SP2 Enab
—1—& SP1 Enab
SP1
L
Trim High Local SP +
RemoteTrim
——
Trim Low
Remote SP Remote only \
+ le Remote
Remote + Ty pe
Local Trim
Local Trim S e
Max
Other inputs: Target SP___,
PV Ramp 7L Working SP
Ramp rate ey
Servo Range
SP changed Min

Figure 21-12: Setpoint Function Block
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21.7.1 Loop Parameters - Setpoint
A summaryofthe parameters used to configure the setpoints are listed in the following table:-

List Header—LplorLp2

Sub-header: SP

Nam e

@ to select

Param eter Description

Value
Press @ or D 1o change values

Default

Access Level

Range Hi

Range Lo

The Range limits provide a set of
absolute maximums and minimums for
setpoints w ithin the control loop.

Any derived setpoints are ultimately
clipped to be w ithin the Range limits.

If the Proportional Band is configured as
% of Span, the spanis derived fromthe
Range limits.

-99999 to 99999

Conf

Conf

SP Select

Select local or alternate setpoint

SP1 Setpoint 1
SP2 Setpoint 2

SP1

L3

SP1

Primary setpoint for the controller

SP2

Setpoint 2 is the secondary setpoint of
the controller. It is oftenusedas a
standby setpoint.

Betw een SP high and SP low
limits

L3

L3

SP HighLim

Maximum limit allow ed for the local
setpoints

Betw een Range Hi and SP
Low Lim

R_ange

L3

SP Low Lim

Minimum limit allow ed for the local
setpoints

Betw een SP HiLim and Range Lo

Range
Lo

L3

AltSP En

To enable the alternative setpoint to be
used. This may be wiredtoasource
such as the programmer Run input.

See note below

No Alternative setpoint
Yes disabled

Alternative setpoint
enabled

L3

AltSP

This may be wiredto an alternative
source such as the programmer or
remote setpoint

See note below

L3

Rate

Limits the maximum rate at w hich the

w orking setpoint can change.

The rate limit may be used to protectthe
load fromthermal shockw hich may be

caused by large step changes in
setpoint.

Off or 0.1to 9999.9 engineering
units per minute

off

L3

RateDone

Flag w hich indicates when the setpoint s
changing or completed

No Setpoint changing
Yes Complete

R/O

SPRate
Disable

Setpoint rate disable. Does not appear if
‘Rate’ = ‘Off’

No Enabled
Yes Disabled

Off

L3

ServoToPV

Servoto PV Enable

When Rate is setto any value other than
Off and Servoto PV is enabled,
changing the active SP willcause the

w orking SP to servo to the current PV
before ramping to the new target SP.

No Disabled
Yes Enabled

No

Conf
R/O in L3

SP Trim

Trim is an offset added to the setpoint.
The trim may be either positive or
negative, the range of the trim may be
restricted by the trim limits

Setpoint trims may be usedin a
retransmission system. A master zone
may retransmit the setpoint to the other
zones, a local trim may be applied to
each zoneto produce a profile along the
length of the machine

Betw een SP Trim Hi and SP Trim
Lo

L3

SP Trim Hi

Setpoint trim high limit

L3

SP Trim Lo

Setpoint trim low limit

L3

Man Track

Manual track enable.

To allow the Local SP to follow the value

of the current PV w hen the controller is
in Manual mode.

See also section21.7.5

Off Manual tracking
On disabled

Manual tracking
enabled

Off

L3 R/O
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List Header—LplorLp2

Sub-header: SP

Nam e

@ to select

Param eter Des cription

Value
Press @D or D 1o change values

Default

Access Level

SP Track

Setpoint track enable.

To allow the Local SP to follow the value
of the Remote SP.

See alsosection 21.7.4

Off Setpoint tracking
Oon disabled

Setpoint tracking
enabled

Off

Conf

Track PV

The programmer tracks the PV w henitis
servoing or tracking.

See also section 21.7.5

L3 R/O

Track SP

Manual Tracking Value.
The SP totrack for manual tracking.
See also section 21.7.4.

L3 R/O

SPintBal

SP Integral Balance
This is also know n as debump in some
instances. It forces the integralto be

balanced upon changes in target
setpoint

Off
On

Off

L3 R/O

Alterablein
config

NOTE

Connections to the programmer are made automatically when the loop and programmer are enabled
and there are no existing connections to these parameters.
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21.7.2 Setpoint Limits

The setpointgenerator provides limits for each of the setpointsources as well as an overall setof limits
for the loop. These are summarised in the diagram below.

@axmsp 7~

Range Hi

e W ] W

T > s > Crase > Cwse > Lo
Remote SP1 SP2 WSP
setpomts

i | | |

Range Lo

<MinDisp <}

e¢$¢$?>9?>e

Figure 21-13: Setpoint Limits

© ‘Range Hi' and ‘Range Lo’ provide the range information for the control loop. They are usedin
control calculations to generate proportional bands. Span = Range Hi— Range Lo.

21.7.3 Setpoint Rate Limit

Allows the rate of change of setpointto be controlled. This prevents step changes inthe setpoint. Itisa
simple symmetrical rate limiter and is applied to the working setpointwhich includes setpointtrim. Itis
enabled by the ‘Rate’ parameter. If this is setto Off then any change made to the setpointwill be
effective immediately. If itis setto a value then any change in the setpointwill be effected at the value
setin units perminute. Rate limitapplies to SP1, SP2 and Remote SP.

When rate limitis active the ‘RateDone’ flag will display‘No’. When the setpointhas been reached this
parameterwill changeto ‘Yes’. This flag will be cleared if the target setpointsubsequentlychanges.
When ‘Rate’ is setto a value (other than Off) an additional parameter ‘SPRate Disable’ is displayed
which allows the setpointrate limitto be turned off and on withoutthe need to adjustthe ‘Rate’
parameter between Off and a value.

If the PV is in sensorbreak, the rate limitis suspended and the working setpointtakes the value of 0.

On sensorbreak being released the working setpointgoes from 0 to the selected setpointvalue at the
rate limit.
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21.7.4 Setpoint Tracking
The setpointused by the controller may be derived from a number of sources. Forexample:-

1.

Local setpoints SP1 and SP2. These maybe selected through the front panel using the
parameter ‘'SP Select, through digital communications or by configuring a digital inputwhich
selects either SP1 or SP2. This mightbe used, for example,to switch between normal running
conditions and standbyconditions. If Rate Limitis switched offthe new setpointvalue is adopted
immediatelywhen the switch is changed.

A programmer generating a setpointwhich varies over time, see Chapter 22. When the
programmeris running the ‘TrackSP’ and ‘TrackPV' parameters update continuouslyso thatthe
programmer can perform its own servo (see also section 22.10). This is sometimes referred to
as ‘Program Tracking'.

From a Remote analogue source. The source could be an external analogue inputinto an
analogue inputmodule wired to the ‘Alt SP’ parameterora User Value wired to the ‘Alt SP’
parameter. The remote setpointis used when the parameter ‘AltSP En’is setto ‘Yes'.

Setpoint tracking (sometimes referred to as Remote Tracking) ensures thatthe Local setpointadopts
the Remote setpointvalue when switching from Local to Remote to maintain bumpless transfer from
Remoteto Local. Bumplesstransfer does nottake place when changing from Local to Remote. Note
that if Rate Limitis applied the setpointwill change at the rate setwhen changing from Local to Remote.

21.7.5 Manual Tracking

When the controlleris operating in manual mode the currentlyselected SP (SP1 or SP2) tracks the PV.
When the controllerresumes automatic control there will be no step change in the resolved SP. Manual
tracking does not apply to the remote setpointor programmer setpoint.
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21.8 Output

Function Block

The output function block performs the loop output control algorithms. It selects the correctoutput
sources to be used, determines whetherto heator cool and then applies limits. Power feed forward and
non-linear cooling are also applied.

It is this block that manages the outputin exception conditions such as startup and sensor break. .

The outputs, ‘Ch1 Output’ and ‘Ch2 Output’, are normallyconnected to an output module where they are
converted into an analogue ortime proportioned signal for electrical heating, cooling or valve movement.

21.8.1 Loop Parameters - Output
A summaryofthe parameters used to configure outputare listed in the following table:-

List Header—Lplor Lp2

Sub-header: OP

Nam e

@ to select

Param eter Description

Value
Press @ or D 1o change values

Default

Access
Level

Output Hi

Maximum output pow er delivered by
channels 1 and 2.

By reducing the high pow er limit, it is
possible to reduce the rate of change of
the process, however, care should be
taken as reducing the pow er limit wiill

reduce the controllers ability to reactto
disturbance.

Betw een Output Lo and 100.0%

100.0

L3

Output Lo

Minimum (or maximum negative) output
pow er delivered by channels 1 and 2

Betw een Output Hi and -100.0%

0.0 or
-100.0

L3

Ch1 Output

Channel 1 (Heat) output.
The Ch1 output is the positive pow er
values (0to Output Hi) used by the heat

output. Typically this is wired to the control
output (time proportioning or DC output).

Betw een Output Hi and Output Lo

L3 R/O

Ch2 Output

The Ch2 output is negative portion of the
control output (0— Output Lo) for heat/cool
applications. It is invertedto be a positive
number so that it can be wired into one of
the outputs (time proportioning or DC
outputs).

Betw een Output Hi and Output Lo

L3 R/O

Ch2 DeadB

Ch1/Ch2 Deadband is a gap in percent
betw een output 1 going off and output 2
coming on and vice versa.

For on/off control this is taken as a
percentage of the hysteresis.

Off to 100.0%

Off

L3

The follow ing fol
Setup page)

ur parameters only appear if Ch1/2 are configured for valve position control (Ch1/2 Contr

ol =VPU/VPB in Lp

Chl TravelT

Valve traveltime for the channel 1 valve to
travelfrom0% (closed) to 100% (open).

In a Valve positioner application, Channel
one is connected to both a Raise and a
Low er output.

In a Heat/Cool application Channel 1 is the
heat valve.

0.0 to 1000.0 seconds

L3

Ch2 TravelT

Travel time for Channel 2 valve to travel
from0% (closed) to 100% (open).

In a Heat/Cool application, Channel 2 is
the coolvalve.

0.0 to 1000.0 seconds

L3
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List Header—Lplor Lp2 Sub-header: OP
Nam e Param eter Des cription Value Default | Access
@ to select Press @ or D 1o change values Level
Nudge Raise Causes the valve to move by one L3

minimum on time tow ards the CH1 open
position

See also section 21.8.9

Nudge Low er

Causes the valve to move by one
minimum on time tow ards the CH1 close
position

See also section 21.8.9

The follow ing six pot feedback parameters appear if Ch1/2 are configured for VPB — valve position bounded mode

PotCal

Starts the potentiometer calibration by
selecting w hich potentiometer to calibrate.
e.g. if a valve is used to control the cooling
of a process, then the ch2 potentiometer
must be calibrated.

Note: Potentiometer input modules must
be fitted and w ired directly to the loops
Chl or Ch2 pot position parameters.

See section 10.3.9 and 8.2.4. for details on
pot calibration

Off
CH1
CH2

Pot cal disabled
Calibrate channel 1
Calibrate channel 2

Conf

Ch1l Pot Pos

The position of the channel 1 actuator as
measured by a pot position feedback.
This is used by the bounded VP control
algorithm as the PV of the positional loop.
Note: ‘PotCal’ canbe usedto

automatically calibrate the potentiometer
feedback.

L3

Ch1 Pot Brk

Indicates the Channel 1 pot is broken.

This parameter requires that the pot
position is wired froman input channel.
This value is taken fromthewire.

Off

Off

L3

Ch2 Pot Pos

The position of the channel 2 actuator as
measured by a pot position feedback. This
is used by the bounded VP control
algorithm as the PV of the positional loop

L3

Ch2 Pot Brk

Indicates the Channel 2 pot is broken. This
value is taken fromthe wire andis
provided by the pot input module.

Off

Off

L3

PotBrk Mode

Defines the action w hich takes place if the
feedback potentiometer becomes open
circuit.

Analarm message is givenw heneverthe
faultoccurs.

Raise

The valve is opened

Low er

The valveis closed

Rest

The valve remains in its
current position

Model

The controller tracks the
actual position of the valve
and sets up a model of the
systemso that it continues
to controlw hen the
potentiometer becomes
faulty

L3

Rate

Limits the rate at w hich the output fromthe
PID canchange. Output rate limit is useful
in preventing rapid changes in output from
damaging the process or the heater
elements.

See also section 21.8.3.

Off t0 9999.9 percent per minute

Off

L3

Chl OnOff
Hyst

Ch2 OnOff
Hyst

Channel hysteresis - only shown when the
channelis configured as OnOff.
See also section 21.8.10.

0.0 to 200.0

10.0

L3

0.0 to 200.0

10.0

L3

Sbrk Mode

To set the action w hich takes place inthe
eventof a sensor break.

SbrkOP

The output willbe the
value configured by ‘Sbrk
OF' (the next parameter)..

ShrkOP

L3
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List Header—LplorLp2

Sub-header: OP

Nam e Param eter Description Value Default | Access

@ to select Press ) or @ to change values Ll
See alsosection 21.8.4. Hold Freeze the current output

level at the point w hen
sensor breakoccurs

Sbrk OP Sets the level w hich the output pow er goes | Clipped betw een ‘Output Hi" and L3
to in the event of a sensor break, and ‘Output Lo’
‘SbrkMode’ is setto ‘SbrkOP'.

See also section 21.8.4.

Safe OP Sets the output level to be adopted w hen Clipped betw een ‘Output Hi' and L3
the loop is inhibited. ‘Output Lo’

Man Mode Selects the mode of manual operation. Track In auto the manual L3

output tracks the control
output suchthata
change to manual mode
w illnot resultin a bump
in the output.

Step On transition to manual
the output becomes the
ForcedOP.

LastMOP On transition to manual
the outputwill be the
manual op value as last
set by the operator.

ManOP The output w hen the loop is in manual. Betw een Output Hi and Output Lo R/O in
Note: In manual mode the controller will L3
still limit the maximum pow er to the pow er
limits, how ever, it could be dangerous if
the instrument is left unattended at a high
pow er setting. Itis important that the over
range alarms are configured to protect
your process.

We recommend that all processes are
fitted with an independent over range
"policeman"

ForcedOP Forced manual output value. -100.0to 100.0 0.0 L3
When ‘Man Mode’ = ‘Step’ the manual
output does not track and on transition to
manual the target output w ill step fromits
currentvalue to the ‘ForcedOP value.

Manual Manual startup mode. Off Controller willpowerup | Off Conf

Startup in automatic or manual R/O in

mode as setw henitwas L3
pow ered down.

On Controller w illalw ays
pow er up in manual
mode

Pff En Pow er feedforward enable. This adjusts No Disabled
the output signal to compensate for
changes in voltage to the controller supply. Yes Enabled
See also section 21.8.6

Pwr In Measured pow er input R/O in

L3

Cool Type Selects the type of cooling channel Linear These are setto match Conf
characterisation to be used. Can be ol the type of cooling R/O in
configured as w ater, oil or fan cooling. Water medium applicable to L3
See also section 21.8.7. Fan the process

FF Type Feedforward type None No signalfed forward None Conf
The follow ing four parameters appear if FF | Remote A remote signal fed
Type # None forward
See alsosection 21.8.8. SP Setpoint fed forward

PV PV fedforward

FF Gain Defines the gain of the feedforward value, Conf

See also the feed forward value is multiplied by the

section21.8.8. | gain
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List Header—LplorLp2

Sub-header: OP

Nam e

@ to select

Param eter Des cription

Value
Press @ or ® 1o change values

Default

Access
Level

FF Offset

Defines the offset of the feedforward value
this is added to the scaled feedforward.

See also section 21.8.8.

L3

FF Trim Lim

Feedforward trimlimits the effect of the
PID output.

Defines symmetrical limits around the PID
output, such that this value is applied to
the feedforward signal as a trim.

See also section 21.8.8.

L3

FF OP

The calculated Feedforw ard Value.
See also section 21.8.8.

R/O in
L3

Track OP

Output track. This is the value for the loop
output to trackw hen OPTrack is Enabled.
Output Track forces the control outputto a
defined value.

The PID is kept in AUTO and tracks the
output. The trackvalue is wireable or user

settable. This mode is similar to the loop
entering manual.

-100 to 100%

L3

Track En

When enabled, the output of the loop will
follow the track output value. The loop wiill
bumplessly return to controlw hen tracking
is turned off.

Off Disabled
On Enabled

L3

RemOPL

Remote output low limit.

Can be usedto limit the output of the loop
froma remote source or calculation. This
must alw ays be within the main limits.

-100.0to 100.0

L3

RemOPH

Remote output high limit

-100.0to 100.0

L3
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21.8.2 Output Limits
The diagram shows where outputlimits are applied.

PID List
Including Gain
Scheduling output

limits
OPHi +100 }
\ \
Diag List
OPLo -100 \ gl !
! Output
OPHi2 +100 ! Level 3 _ _
f — Sched OPHi | Writable NOT Diagnostics
_/_ > Sched OPLo [ Wireable Read only
|
OPL02 -100 I l l
t | Output Hi _
OPHI3 +100‘ / Writ_able NOT | : i Wrk OPHi Working
/ Y, Wireable Min I _/_ — output
_/_ ] i 1 Wrk OPLo
f . Output Lo
OPL03 -100 I t
Output List |
| OPL limiting to +ve
RemOPH +1oo%‘ i
|
_/_ !
RemOPL -100% Tune !
|
Writable AND TuneOPH .
Wireable —
_/_ |
T !
TuneOPL ;

Figure 21-14: Output Limits

Individual output limits maybe setin the PID listfor each set of PID parameters when gain scheduling
isused.

e The parameters ‘Sched OPHi’ and ‘Sched OPHLo’, found in the Diagnostics List,maybe setto
values which override the gain scheduling outputvalues.

e Alimitmayalsobe applied from an external source. These are ‘RemOPH’ and ‘RemOPL0’ (Remote
output high and low) found in the Output List. These parameters are wireable. Forexample they may
be wired to an analogue inputmodule so thatalimitmay applied through some external strategy. If
these parameters are notwired +100% limitis applied every time the instrumentis powered up.

e The tightestset(between Remote and PID) is connected to the output where an overall limitis
applied using parameters ‘Output Hi’ and ‘Output Lo’ settable in Level 3.

e ‘Wrk OPHi’ and ‘Wrk OPHLo’ found in the Diagnostics listare read only parameters showing the
overall working outputlimits.

The tune limits are a separate partof the algorithm and are applied to the outputduring the tuning
process. The overall limits ‘Output Hi’ and ‘Output Lo’ always have priority.
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21.8.3 Output Rate Limit

The output rate limiteris a simple rate of change limiter which will preventthe control algorithm
demanding step changesin outputpower. It may be setin percent per minute.

The rate limitis performed by determining the direction in which the output is changing, and then
incrementing or decrementing the Working Output (‘Work OP’ in the Main list) until ‘Work OP’ = the
required output (Target OP).

The amountby which to incrementordecrementwill be calculated based on the sampling rate of the
algorithm (i.e. 110ms) and the rate limitthat has been set. If the change in outputis less than the rate
limitincrementthe change will take effectimmediately.

The rate limitdirection and incrementwill be calculated on every execution of the rate limit. Therefore, if
the rate limitis changed during execution, the new rate of change will take immediate effect. If the
output is changed whilstrate limiting is taking place, the new value will take immediate effecton the
direction of the rate limitand in determining whether the rate limithas completed.

The rate limiteris self-correcting such thatif the incrementis small and is lostin the floating point
resolution, the incrementwill be accumulated until ittakes effect.

The output rate limitwill remain active even if the loopis in manual mode

21.8.4 Sensor Break Mode

Sensorbreakis detected by the measurementsystem and aflag is passed to the control block which
indicates sensorfailure. Onthe loop beinginformed thata sensorbreak has occurred itmay be
configured using ‘Sbrk Mode’ to respondin one of two ways. The outputmay go to a pre-setlevel or
remain atits currentvalue.

The pre-setvalue is defined by the parameter ‘'SbrkOP’. If rate limitis not configured the output will step
to this value otherwise itwill ramp to this value at the rate limit.

If configured as ‘Hold’ the output of the loop will stay at its lastgood value. If Output Rate Limit(Rate)
has been configured a small step maybe seen as the working outputwill limitto the 2 second old value.

On exit from sensor breakthe transferis bumpless —the power output will ramp from its pre-setvalue to
the control value.

21.8.5 Forced Output

This feature enables the userto specify what the outputof the loop should do when moving from
automatic control to manual control. The defaultis that the output power will be maintained and is then
editable by the user. If forced manualis enabled, two modes of operation can be configured. The
forced manual step setting means the user can seta manual output power value and on transition to
manual the outputwill be forced to that value. If ‘TrackEn’ is enabled the output steps to the forced
manual outputand then subsequentedits to the output power are tracked back into the manual output
value.

The parameters associated with this feature are ‘ForcedOP’ and ‘Man Mode’ = ‘Step’.
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21.8.6 Power Feed Forward
Power feedforward is used when driving a heating element. It monitors the line voltage and
compensates forfluctuations before they affect the process temperature. The use of this will give better
steady state performance when the line voltage is not stable.

It is mainlyused for digital type outputs which drive contactors orsolid state relays. Becauseitonly has
value in this type of application itcan be switched offusing the parameter ‘Pff En’. It should also be
disabled for any non-electric heating process. Itis generallynot necessarywhen analogue thyristor
controlis used since compensation for power changes is included in the thyristor driver.

Considera process running at 25% power, with zero error and then the line voltage falls by 20%. The
heater powerwould drop by 36% because ofthe square law dependence of power on voltage. A dropin
temperature would result. After a time, the thermocouple and controller would sense this fall and
increase the ON-TIME of the contactor justenough to bring the temperature back to setpoint.
Meanwhile the process would be running a bitcooler than optimum which maycause some imperfection
in the product.

With power feedforward enabled the line voltage is monitored continuouslyand ON-TIME increased or
decreased to compensate immediately. In this way the process need never suffera temperature
disturbance caused bya line voltage change.

‘Power Feedforward’ should notbe confused with ‘Feedforward’ which is described in section 21.8.8.

21.8.7 Cooling Algorithm

The method of cooling mayvary from application to application and is selected using the parameter
‘Cool Type'.

For example,an extruder barrel may be cooled by forced air (from a fan), or by circulating water or oil
around a jacket. The cooling effect will be different depending on the method. The cooling algorithm
may be setto linearwhere the controller output changes linearlywith the PID demand signal, orit may
be setto water, oil or fan where the output changes non-linearlyagainstthe PID demand. The algorithm
provides optimum performance for these methods of cooling.

21.8.7.1 OQil Cooling

Being non-evaporative, oil cooling is pulsedin alinearmanner. Itis deep and directand will not need
such a high cool gain as fan cooling.

21.8.7.2 Water cooling
A complication with water-cooling comes ifthe zone is running well above 100°C.

Usuallythe firstfew pulses of water will flash off into steam giving a greatly increased cooling capacity
dueto the latentheat of evaporation.

When the zone settles down, less or even no evaporation is a possibilityand the coolingis less severe.
To handle evaporative cooling choose the water cool mode from the controller parameter list.

This technique delivers much shortened pulses of water for the first few percentof the cooling range,
when the water is likely to be flashing offinto steam. This compensates for the transition outof the initial
strong evaporative cooling.

21.8.7.3 Fan Cooling
This is much gentler than water cooling and not soimmediate or decisive because ofthe long heat
transfer path through the finned aluminium cooler and barrel.
With fan cooling, a cool gain setting of 3 upwards would be typical and delivery of pulses to the blower
would be linear,i.e. the ontime would increase proportionallywith percentage cool demand determined
by the controller.
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21.8.8 Feedforward

Feedforward is a value, which is scaled and added to the PID output, before any limiting. It can be used
for the implementation of cascade loops or constanthead control. Feedforward is implemented such
that the PID outputis limited to trim limits and acts as a trim on a FF value. The FF value is derived
eitherfrom the PV or setpointby scaling the PV or SP by the ‘FF Gain’ and ‘F= Offset’. Alternatively, a
remote value may be used for the FF value, this is not subjectto any scaling. The resultantFF value is
added to the limited PID OP and becomes the PID output as far as the output algorithm is concerned.
The feedback value then generated mustthen have the FF contribution removed before being used
again by the PID algorithm. The diagram below shows how feedforward is implemented

FF Gain FF Offset Remote

FF Type FF Type
SP— o | +
i + i
P »-C+—O—»{ Gain o—F+—O0—
+ Feedback
-
4 TrimHI
SP1 i FF Trim Lim +y
PD o — o Output Output
o g ' Algorithm
PV
TrimLo

Figure 21-15: Implementation of Feedforward
21.8.9 Nudge Raise/Lower

These parameters maybe wired to digital inputs (forexample a pushbutton) to allow the valve to be
manuallynudged open or closed. The duration of the nudge is determined bythe value of the
parameter ‘Min OnTime’ which will be found in the fixed relay output list AA section 9.2 but more
appropriatelyfor valve postion outputs inthe Dual Relay or Triac output modules section 10.3.1.

The minimum on/offtime should be setlarge enough to overcome the inertia of the valve or the slackin
the linkage butnot so slow that the valve opens and closestoowidelywhich may cause oscillation ofthe
output and consequentchangesin the temperature. If a relayis used to drive the valve the ‘Min
OnTime’should be setinthe order of seconds so thatthe relay does notswitch too rapidlywhich may
cause premature wear. For this reasonitis often preferable to switch valve motors using triacs.

To nudge the valve press the pushbutton momentarily. The shortesttime that the valve can open or
closeis 110ms. Ifthe pushbuttonis depressed forlongerthan 110ms the valve will open or close for as
long as the pushbuttonis depressed, until itis fully open/closed, as shown in the diagram below:.

‘Min OnTime' =Auto ‘Min OnTime'=10seconds (forexample)
Onpulsetovalve [ | On pulse to valve
motor motor

~1110ms — 10seconds
Digital input wiredto — Digital input wired to
nudge raise or nudge raise or
nudge low er N nudge low er

<110ms <10s

On pulse to valve On pulse to valve
motor motor
Digital input wired to Digital input wired to
nudge raise or nudge raise or
nudge low er | »120ms [ nudge low er >10 seconds

If the digital input signal is held on will drive fully open or closed.
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21.8.10 Effect of Control Action, Hysteresis and Deadband

For temperature control ‘Control Act’ will be setto ‘Rev’. For a PID controllerthis means thatthe
heater power decreases as the PV increases. Foran on/off controller, output 1 (usuallyheat) will be on
(100%)when PV is below the setpointand output 2 (usuallycool) willbe on when PV is above the
setpoint

Hysteresis applies to on/off control only and is setin the units of the PV. In heating applicationsthe
output will turn off when the PV is at setpoint. It will turn on again when the PV falls below SP by the
hysteresis value. This shownin Figures 21-16 and 21-17 below for a heatand cool controller.

The hysteresis is used to prevent the outputfrom chattering at the control setpoint. If the hysteresis is
setto 0 then even the smallestchange inthe PV when at setpointwill cause the output to switch. The
hysteresis should be setto a value which provides an acceptable life for the output contacts, but which
does notcause unacceptable oscillations in the PV.

If this performance is unacceptable, itis recommended thatyou try PID control.

Deadband ‘Ch2 DeadB’ can operate on both on/off control or PID control where it has the effect of
widening the period when no heating or cooling is applied. However,in PID controlits effect is modified
by both the integral and derivative terms. Deadband mightbe usedin PID control, for example, where
actuators take time to complete their cycle thus ensuring thatheating and cooling are not being applied
atthe sametime. Deadbandis likelyto be used, therefore, in on/off control only. The second example
below adds a deadband of 20 to the first example.

HYST.C Heating and Cooling
Type both on/off

SP 300°C

HYST.H Setpoint = 300°C

Control Action =
reverse

Heating Hysteresis =
8°C

OP1 On
Heating 100%

Cooling Hysteresis =

No OP 10°C
OP2 On : ! [
Cooling 100% _—_——— :
Heating Cooling on at Cooling Heating on at
off at SP SP +HYST.C off at SP SP —HYST.H
(300°C) (310°C) (300°C) (292°C)
Figure 21-16: Deadband OFF
HYST.C Settings:
D.BAND Heating and Cooling Type
SP 300°C both on/off

HYST.H Setpoint = 300°C

Control Action = reverse
Heating Hysteresis =8°C

Cooling Hysteresis =
OP1 On 10°C

Heating 100% : I : | Deadband set at 50% of
NoOP | | _____ I - the cooling hysteresis i.e.

OP2 On cooling | I 5°C.
100% .

b

Heating Cooling on at Cooling off  Heating on at
off at SP SP + HYST.C at D.BAND SP -HYST.H
(300°C) (310°C) (305°C) (292°C)

|<-I

-
Power deadband

Figure 21-17: Deadband ON (set at 50% of Cooling).
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21.9 Diagnostics Function Block

These are generallyread only parameters which maybe used for diagnostic purposes.

They may be wired to produce an application specific strategy. For example,the loop break alarm may
be wired to the PV of the AA Relay or other output module to produce a physical output if the loop break
timeis exceeded.

ListHeader—LplorLp2

Sub-header: Diag

Nam e Param eter Description Value Default | Access

@ 16 select Press @ or @ to change values Level

Error The difference between the setpoint and Range limits L3 RO
the PV.

Loop Mode Reads the mode of the loop i.e. it is Auto, Auto Automatic In iTools
Manual o.r Off mode. Van Vanual only
See sections 2.4 and 2.6.

Off Loop off

Target OP The requested control output, this could be L3 R/O
the target of the active output if an output
rate limit is configured.

Wrk OPHi Working output high limit. This is the value | Wrk OPLo to 100% L3 R/O
usedto limit the output pow er of the loop
and is derived from the gain scheduled
limit, the remote limit and the safety limit.

Wrk OPLo Working output low limit. This is the value | -100% to Wkg OPHi L3 R/O
used to limit the output pow er of the loop
and is derived from the gain scheduled
limit, the remote limit and the safety limit.

Lp Break Loop breakalarm. This is activewhenthe | No Loop breaknot in alarm L3 R/O
loop break time LBT, set in the PID list :
(section 21.5.10) is exceeded Yes Active

Prop OP Show s the contribution of the Proportional L3 RO
termto the control output.

InOP Show s the contribution of the Integrator to L3 R/O
the control output.

Deriv OP Show s the contribution of the Derivative to L3 RO
the control output.

SensorB Indicates the status of the sensor break Off No sensor breakalarm L3 RO

On Sensor break
Sched PB The scheduled proportional band These are the currentvalues of the L3
- - - controltime constants as setinthe

Sched Ti The scheduled integral time PD list and determined by Gain

Sched Td The scheduled Derivative time Scheduling

Sched R2G The scheduled relative cool gain

Sched CBH The scheduled cutback high

Sched CBL The scheduled cutback low

Sched MR The scheduled manual reset

Sched LpBrk The scheduled loop break time

Sched OPHI The scheduled output high limit

Sched OPLo The scheduled output low limit
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22. Chapter22 SetpointProgrammer

The purpose ofa setpointprogrammeris to vary the setpointin a controlled manner over a setperiod of
time.

The resulting Program is divided into a flexible number of Segments - each being a unitof time. The
total number of segments available in 3500 controlleris 500 (ora maximum of50 per program) and it is
possible to store upto 50 separate programs.

It is often necessaryto switch external devices at particulartimes during the program. Up to eightdigital
‘event’ outputs can be programmed to operate during those segments.

In controllers fitted with software versions 1.XX a single programmer block is provided. Thisis
suitable for applications such as heattreatmentor firing of ceramics materials where a single variable
(temperature) is controlled. Parameters specific to this earlier version are listed in the Appendix at the
end of this chapter.

In controllers fitted with software versions 2 onwards two single programmer blocks are included. The
dual controller allows two process variables to be controlled and is suitable for applications such as
environmental chambers controlling, forexample, temperature and humidity.

An example of a dual program and two event outputs is shown below.

Program
iy G N
PV Segment
N
e R
Segment 1
Time \
SP profile —/
Channel 1
SP profile ———
Channel 2 Segment 1
Target
Start (Run) 1h 2h 3h 4h 5h 6h 7h 8h Time
1 | | |
2
Up to 8 Digital Events
NOTE

Event 1 may be a ‘Timed Event, as shown above, wherebyan on and off time can be setin each
segment. See section22.4.2.

Figure 22-1: Simple Two Profile Setpoint Program
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22.1 Dual Programmer Modes
There are three modes in which the dual programmer can be configured. These are:-

22.1.1 SyncStart Programmer
In a SyncStart programmer the two profiles will startrunning togetherwhen ‘RUN’ is initiated. Itis
possible to configure a SyncStart programmer for Ch1to ‘wait’ for a segmentin Ch2 to catch up and vice
versa. Wait is described in section 22.3.6. A SyncStart programmer can operate as a Ramp Rate
programmer or Time to Target programmer (see nextsection) in each segmentin the same wayas the
previous single program version.

22.1.2 SyncAll Programmer

In a SyncAll programmer the two profiles automaticallysynchronize at the end of every segment.
However, in orderto simplifyits operation, this programmer is onlyavailable as a Time to Target
programmer (see nextsection).

22.1.3 Single Channel Programmer
By default Channel 1is runand is intended to be used with a single process variable.

NOTE

The modes are configured in the Instrument Display Configuration Page — ‘InstOpt’ described in section
6.4
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22.2 Programmer Types
22.2.1 Time to Target Programmer

Each segmentconsists ofasingle duration parameter and a set of target values for the profiled
variables.

1. The duration specifies the time that the segmenttakes to change the profiled variables from their

current values to the new targets.
2. Adwell type segmentis setup by leaving the target setpointatthe previous value.
3. A Step type segmentis setup by setting the segmenttime to zero.

Setpoint
Time | Time
00 b ___ :
|
50 |
—————————— e
|
0 |
: ! : : __ Time
4 min 3 min 4 min 2 min

Figure 22-2: All Segments Configured as Time-to-Target

A SyncAll programmer canonlybe setas a Time to Target programmer

22.2.2 Ramp Rate Programmer
A ramp rate programmer specifies it's ramp segments as maximum setpointchanges pertime unit.

Each segmentcan be specified by the operatoras Ramp Rate, Dwell or Step — see section 22.3for a
full listing of segmenttypes.

1. Ramp Rate — the setpointchanges ata rate in units/time

2. Dwell-the time periodis set— there is noneedto setthe target value as this is inherited from the
previous segment

3. Step — specify target setpointonly — the controller will use thatsetpointwhen the segmentis reached

Setpoint

Dw ell

100

50

0

Time

25 per min 3 min 12.5 per min 25 min

Figure 22-3: Ramp Rate Programmer

A SyncStart programmer can be setas a Ramp Rate or Time to Target programmer.
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22.3 Segment Types
Depending on the type of program configured,asegmentmaybe set as:-

22.3.1 Rate

A Ramp segmentprovides a controlled change of setpointfrom an original to a target
setpoint. The duration of the rampis determined bythe rate of change specified. Two
styles of ramp are possible inthe range, Ramp-Rate or Time-To-Target.

The segmentis specified bythe target setpointand the desired ramp rate. The ramp
rate parameteris presented in engineering units (°C, °F, Eng.) perreal time units
(Seconds, Minutes or Hours). If the units are changed, all ramp rates are re-calculated
to the new units and clipped if necessary

22.3.2 Dwell

The setpointremains constantfor a specified period atthe specified target. The
operating setpointofa dwellis inherited from the previous segment.

22.3.3 Step

The setpointchanges instantaneouslyfrom its currentvalue to a new value at the
beginning ofa segment. A Step segmenthas a minimum duration of 1 second.

22.3.4 Time

A1

Atime segmentdefines the duration ofthe segment. Inthis case the target setpointis defined and the
time taken to reach this value. A dwell periodis setby making the target setpointthe same value as the

previous setpoint.

22.3.5 GoBack

Go Back allows segmentsin a program to be
repeated a set number of times. The
diagram shows an example of a program

Segment 1 Segment 2 Segments 3 to 6

Segment 7

whichis required to repeat the same section
a number of times and then continue the
program. At this point Go Back To

When planning a program it is advisable to segment 3

ensure thatthe end and start setpoints of the

program are the same otherwise itwill step to / \,

the different levels.

‘Goback Seg’ specifies the segment to go
back to

‘Goback Cycles’ specifies the number of
times the goback loop is executed This section is repeated ‘'

Overlapping Goback loops are disallowed times

Segment 6 is
Go Back

defined as a
segment

NOTE

previous ‘Go Back’ segmentas shown.

If a second ormore ‘Go Back’ segments are created, they cannot returnto a segmentbefore the

-

In this diagram a Go Back segmentcan be
created from 3to 2 or 1. Go Back segments
can also be created from 7 to 6 or 5 or 4 but
notfrom7to 2orl

OK @ OK @

Not
allowable

1 2 3-Go Back 4 5 6 7 -Go Back

Segments
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22.3.6 Wait
Wait specifies the criterion for which a segmentcannotproceed to the next segment. Any segmentcan
be defined as ‘Wait' in the ‘Program Edit’ page. The next parameteris then ‘Wait For’ and here you
define the criterion.
‘Wait For’ criteria:-
None No action
Prginl  Waituntil Input 1 is true
Prgin2  Wait until Input 2 is true
Prgin 1&2 Wait until Inputs 1 AND 2 are true
Prgin 1or2 Waituntil Inputs 1 OR 2 is true
PVWaitlP  Wait until Wait criteriais true
Ch2Seg Waitif the specified segmentin channel B has not reached its target
The above parameters maybe wired to configure a Wait strategy. Examples ofa simple strategyare,
wait for a digital inputor program event to become true or wait for a segmentin program channel 1 to
reach a defined PV before allowing Ch 2to proceed to the next segment.
In a SyncStart programmer synchronization is achieved by selecting ‘Wait For’ = ‘Ch2Sync’ in the
Program Editmenu.
Wait criteria for ‘PVWaitlP’ is that this parameter has reached a specified threshold. This is setbythe
parameter ‘WaitVal’. The following example shows various settings possible:-

‘Wait For’ set to ‘PVWaitlP’ PSP =100 ‘Waitval' =5
PVWait Segmentwill waituntil

Abs Hi PVWaitlP >=5

Dev Lo PVWaitlP >= 95

Abs Lo PVWaitlP <=5

Dev Hi PVWaitlP <= 105

Constraints:-

If Wait on Segmentwere offered on both channels withoutrestrictions, itwould be possible to setup a
program such thatboth channels would have to waitfor one another. An exampleis illustrated inthe
diagram below. Ch1l Seg 3 is set to wait for Ch2 Seg 1, followed by Ch2 Seg 3 setto wait for Chl Seg
2. Itwillnot be possible to setconflicting situationsin the controller since the following restrictions are
imposed:-

The ‘Ch2Seg’ optionis onlyoffered in Channel 1

The ‘Ch2Seg’ mustbe ascending

Segment 1 2 3
Channel 1
Wait Segment ><

Channel 2 \
Wait Segment /
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22.3.7 Call

A CALL segmentis onlyavailable when single programmer mode is configured. Call segments may
only be selectedininstruments offering multiple program storage.

The Call segmentallows programs to be nested within each other.

To prevent re-entrantprograms from being specified, onlyhigher number programs maybe called from a
lower program.

i.e. program 1 may call programs 2 through 50, but program 49 may only call program 50.

When a CALL segmentis selected the operator may specifyhow manycycles the called program will
execute. The numberofcycles is specified inthe calling program. If a called program has a number of
cycles specified locally, they will be ignored.

A CALL segmentwill nothave a duration,a CALL segmentwillimmediatelytransfer execution to the
called program and execute the firstsegmentofthat program.

Called programs do notrequire any modification, the calling program treats anyEND segments as retum
instructions.

<«— Progl —r— Prog50 —_ Progl—-l

The example shows Prog 50
(Ramp/Dwell/Ramp) inserted in
place of segment3/Program1.

Prog 50 can be made to repeat

using the ‘Cycles’ parameter —_—

|
|
|
|
Prog50 |

|
|
| |
|
Progl ' Segl Seg2 ' Seg3 ' Seg4 Seg5 Segb6 !

22.3.8 End
A program maycontain one End segment. This allows the program to be truncated to the number of
segmentsrequired.
The end segmentcan be configured to have an indefinite dwell atthe lasttarget setpointor to resetto
the start of the program orto go to a defined level of power output (SafeOP). This is selectable by the
user.
If a number of program cycles are specified forthe program, then the End segmentis notexecuted until
the lastcycle has completed
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22.4 Event Outputs
All segments, except GoBack, Wait and End Segments, have configurable events.
Two types of events are provided namely, PV Events and Time Events.

22.4.1 PV BEvent

PV Events are essentiallya simplified analogue alarm per segmentbased on the programmer PV input.
The PV Event Output (PVEventOP) may be used to trigger the required response.

. Each Segmenthas one PV Event Type (Off, Hi, Lo, Band*)

. Each Segmenthas one PV Event Threshold/User value

. Each channel has one PV Event Input (for the monitored variable)
. Each channel has one PV Event OP (Off, On)

* Band refers to deviation of the PV parameter from Programmer Setpoint (i.e. there is no
referenceinput).

If ‘PV Event’ is setto anything other than ‘None’ then the following parameter will be ‘PV Threshold’.
This sets the level at which the PV Event will be triggered.

NOTE

If PV Event is activated in a segment then it is not possible to set a User Value in that segment, see
section 22.4.3.

22.4.2 Time Event

Digital events can simplybe the turning on of a digital output for the duration of a segment. An
extension of this is the Time Event. In this case the first digital event can have a delay (On Time) and an
(Off Time) specified. ‘'On Time' defines when the digital outputwill turn on after the beginning ofthe
segmentand ‘Off Time’ defines when the digital outputwill turn off. The reference point for the On and
Off times is the start of the segment.

. Only the first digital event may be configured as a Time Event.
. Each segmenthas one Time Event parameter (OFF, Eventl).
. The first piano key is replaced by ‘T’ if a time event is configured (and is not alterable)

Editing of the Time Events follows a number of simple rulesto make programming easier forthe
operator - These are showninthe diagrams below; assume On Time=Ton, Off Time=Toff

Segment 1 2
Time Event=0n Time Event = Off

Toff =0

Event Output

Ton=0

Time Event=0n Time Event = Off
Toff=0

Event Output
Ton =11

Time Event=0n Time Event = Off
Toff =t2

Event Output

Ton
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Segment

Toff

Event Output

Ton

Toff
Event Output

Ton=0

Toff

Event Output

Ton

Time Event=0n

Time Event =0On

Time Event=0n

Time Event=0n

Time Event = Off

Time Event = Off

. To configure an event which straddles two segments configure Ton in Segmentn and Toff in

segmentn+1.

Segment

Toff

Event Output Off

Ton

Toff

Event Output Off

Ton

Toff

Time Event=0n

Time Event=0n

1

Time Event=0n

2

Time Event = Off

Time Event = Off

Time Event = Off

Event Output Off

Ton

e Ton and Toff are extended by G.Soak periods. If Ton =0, the output goes hi at the start of the
segmentbut Toff is not decremented while Gsoak Waitis applied. Timed event outputs are on a total
of Gsoak Wait + (Toff — Ton).
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The following additional features are available in dual programmer versions:-

Segment 3
Time Event=0n

Toff

Event Output ? .....................................

Ton=0 /f

¢ When Ton >0, Timedeventis On after Gsoak Wait + Ton. This may be seeninthe following

diagram.
Segment 1 2
Time Eveni =0n |
1
| |
Toff : |
| |
1
Event Output ! f i
1 1
] ]

In the event of a power fail, time events timing will be unaffected.

22.4.3 User Values

Uservalues are general purpose analogue values which maybe setup in any Time, Rate, Dwell or Step
segmentprovided a PV Event is not configured in that segment. When the segmentis entered the
analogue value is transferred to the ‘UserValOP’ parameter. This parametermaybe wired to a source
within the controller for use in a particular application dependentstrategy. A different value may be set
in each segmentinwhich the ‘UsrVal’is called up. One example of its use is to set differentoutput
powers in differentsegments bywiring the ‘UserValOP’ to the outputpower parameter.

Resolution for ‘UsrVal’ is derived from ‘RstUVal’. To adjustresolution, softwire a ‘uservalue’to
‘RstUVal’ and configure its resolution as required.

The User Value may be given a customised name using iTools configuration package as described in
section 27.13.
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22.5

Holdback

Holdback freezes the program ifthe process value (PV) does not track the setpoint(SP) by more thana
userdefined amount. The instrumentwill remainin HOLDBACK until the PV returns to within the
requested deviation from setpoint. The displaywill flash the HOLD beacon.

In a Ramp itindicates thatthe PV is lagging the SP by more than the setamountand that the program
is waiting for the process to catch up.

Holdback maintainsthe correctsoak period for the product.

Each program can be configured with a holdback value. Each segmentdeterminesthe holdback
function.

Holdback will cause the execution time of the program to extend, if the process cannotmatch the
demanded profile.

Holdback state will not change the user's accessto the parameters. The parameters will behave as ifin
the RUN state.

The diagram below demonstrates thatthe demanded setpoint (SP) will only change at the rate specified
by the program when the PV's deviationis less than the holdback value. When the Deviation between
the setpointand PV is greater than the holdback value (HBk Val) the setpointramp will pause until the
deviation returns to within the band.

The next segmentwill notstartuntil the deviation between Setpointand PV is less than the holdback
value.

Four types of Holdback are available:-

None Holdbackis disabled for this segment.

High Holdbackis entered when the PV is greater than the Setpointplus HBk Val.

Low Holdbackis entered whenthe PV is lower than the Setpointminus HBk Val.

Band Holdbackis entered whenthe PV is either greaterthan the Setpointplus HBk Val or

lowerthan the Setpointminus HBk Val

22.5.1 Guaranteed Soak

Guaranteed Soak (guaranteed time work piece stays at SP within a specified tolerance) is achieved in
the previous single programmer version byusing Holdback Band during a dwell segment. Since only
one holdback value perprogram is available, this imposes alimitation where differenttolerance values
are required to guarantee the soak.

In the software version 2 programmer (Including single channel), Holdback Type in Dwell segments is
replaced by a Guaranteed Soak Type (G.Soak) which can be setas Off, Lo, Hior Band. A Guaranteed
Soak Value (G.Soak Val) is available in Dwell segments and this provides the abilityto setdifferent
values in any Dwell segment.

Dw ell starts w hen PV Dw ell held if PV falls Dw ell extended by t1+t2
reaches correctvalue beyond limits
SP/P\/ 1 tl 1 1 t2 1 1 1
1 IR —— |
4 T T LY I
] ) ] ] \ ]
] ] ] ] \ ]
| | | | |
PV lags SP. // \\
Holdback stops the ramp / \ .
until SP catches up. / — P \ SP as setin the

\ T~ ~ “program
\ prog

Set Holdback Type to low
\
SP as modified by holdback follow sthe rate at ™

\ w hich the processis capable
t Time

Figure 22-4: Efect of Guaranteed Soak
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22.6

22.7

PID Select

It is possible to setup three sets of PID values, see Chapter21. Any one of these sets maybe activated
in any segmentofthe program, except if the segmentis configured as Wait, Goback or End. There are
two parameters to configure. In the ‘Program Setup’ page configure the parameter ‘PID Set?’ to ‘Yes'.
In the ‘Program Edit’ page configure ‘PID Set' to the mostsuitable setforthe chosen segment. If ‘PID
Set?’ =‘No’in the Program Setup page the choice of PID sets is notgiven in the segments.

The lastPID setinthe program (SET1 by default) will be applied during these segments. When reset
the usual PID strategy for the loop takes over.

Sync Point — ‘Goback’ Interaction

Sync. points cause asegmentin channel 1 to wait for a segmentin Channel 2 and visaversa. To
configure a Sync. Point the ‘Wait For’ parameteris setto ‘Ch2Sync’. Several scenarios are possible
which require clarification:

1) Channel 2 does nothave a valid corresponding Go Back:

Channel 1repeats segments 1 and 2, 11 times —the first time (priorto Go Back) the Sync. points are
observed and evaluated as specified. During the Go Back however, as there are no Go Backs specified
in channel 2,the Sync. points are ignored.

3 : GoBack Segl 10x

2 4 : Wait — Ch2Seg =5

5

Chl

Ch2

2) ‘GoBack’ in Channel 2 does not cover a sync. point:

In this scenario the first Sync. pointis never covered during the ‘GoBack’ cycles in Channel 2; this Sync.
pointwill therefore be ignored during the ‘GoBack’ cycles of Channel 1. The second Sync. pointis
covered for 5 ‘GoBack’ cycles and therefore constitutes a valid Sync. point during the 5 cycles. During
the remaining ‘GoBack’ cycles of Channel 1, Sync. point 2 will be ignored.

3 : GoBack Segl 10x

2 4 : Wait — Ch2Seg =5
5
1
Chl
6 : GoBack Seg4 5x
7
Ch2

252
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22.8

22.9

22.10

Prginl and Prgin2

These are events called Program Input1 and 2 which can be wired to any parameter. They are usedin
‘wait’ segmentsto prevent the program continuing until the event becomes true. Example 1 in section
22.17.5 shows howthese mightbe used.

Program Cycles

If the Program Cycles parameteris chosen as greaterthan 1, the program will execute all of its
segments (including calls to other programs) then repeatfrom the beginning. The number of cycles is
determined bythe parametervalue. The Program Cycles parameterhas arange of 0 to 9999 where O is
enumerated to ‘Cont’ (continuous).

Program cycles applyto both channels. In the eventthat one channel completes a cycle before the
second channel has finished the firstchannel will automaticallywait until the second channel has
completed. In otherwords there is animplied sync. pointat the end of each cycle, so, channel 1 will
wait for channel 2 (and visa versa) to complete the firstcycle before progressing to the next.

Servo

Servo can be setin configuration so that when a program is run the setpoint can start from the initial
controller setpointor from the current process value. Whichever it is, the starting pointis called the
servo point. This can be setin the program.

Senvo to PV will produce a smooth and bumpless startto the process.
Servo to SP maybe usedina Ramp Rate programmer to guarantee the time period of the firstsegment

NOTE

In a Time to Target programmer the segmentduration will always be determined bythe setting of the
SegmentDuration parameter.
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22.11 Power Fail Recovery

In the event of power fail to the controller, a strategy may be setin configuration level, which defines
how the controller behaves on restoration ofthe power. These strategies include:

Continue The program setpointreturns immediatelyto its lastvalue prior to the power down, then
return to the target setpointat the ramp rate setfor that segment. This may cause full
powerto be appliedtothe process forashortperiod to heat the process backtoits
value priorto the power failure.

Ramp back This will servo the program setpointto the measured value (the PV Input parameter
value), then return to the target setpointat the ramp rate setfor that segmentorthe last
rate available ifin a dwell segment. The setpointis notallowed to step change the
program setpoint. The outputs will take the state of the segmentwhich was active
before powerwas interrupted.

Reset The process is aborted byresetting the program. All event outputs will take the reset
state.

The display does notwarn the operator that a power interruption has occurred.

22.11.1 Ramp back (Power fail during Dwell segments.)

If the interrupted segmentwas a Dwell, then the ramp rate will Setpoint T1 + T2 = segment Dwell time
be determined bythe previous ramp segment. R P72 ]
On achieving the Dwell setpoint, the dwell will continue from the '
pointat which the powerwas interrupted. | \\
|
(I
(I
| [
| | Power Off | Time
| Segn | Seg n+l |
NOTE

If a previous ramp segment does not exist, i.e. the first segment of a program is a dwell, then the Dwell
will continue atthe "servo to PV" setpoint.

22.11.2 Ramp back (power fail during Ramp segments)

If the interrupted segmentwas aramp, then the programmerwil ~ Setoint

servo the program setpointto the PV, then ramp towards the
target setpointat the previous ramp rate. Previous ramp rate is
the ramp rate at power fail.

Target Setpoint

\
| ZServoto new PV

[ level
L
Power Off Time

22.12 Ramp back (power fail during Time-to-target segments)

X . Setpoint
If the programmer was defined as a Time-to-Target programmer P Ramp Rate

then when the poweris returned the previous ramp rate will be
recovered. The Time remaining will be recalculated. Theruleis
to maintain RAMP RATE, but alter TIME REMAINING.

Power Off Time
22.13 Sensor Break Recovery
On sensor break, the program state changed to HOLD if the currentstate is RUN or HOLDBACK.

Sensorbreakis defined as status bad onthe PV Input parameter. If the program state is in HOLD when
PV input status returns to OK, the program state is automaticallysetbackto RUN.
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22.14 Operating a Program

The program maybe operated from the RUN/HOLD button on the front of the controller or via digital
inputs orvia digital communications or via parameters found in the Program Setup lists.

22.14.1 Run

In run the programmer working setpointvaries in accordance with the profile setin the active program.
A program will always run — non configured programs will defaultto a single Dwell end segment.

22.14.2 Reset
In resetthe programmeris inactive and the controller behaves as a standard controller. It will:-

1. Continueto control with the setpointdetermined bythe next available source, SP1, SP2,
Alternative Setpoint.

2. Allow edits to all segments
Return all controlled outputs to the configured resetstate.

22.14.3 Hold

A programmer mayonlybe placedin Hold from the Run or Holdback state. In hold the setpointis frozen
at the current programmer setpointand the time remaining parameter frozen at its lastvalue. In this
state you can make temporarychanges to program parameters such as a targetsetpoint,ramp rates
andtimes. These changes will onlyremain effective until the end of the currently running segment,
when they will be overwritten by the stored program values.

22.14.4 Skip Segment

This is a parameter found in the Program Setup List, section 22.16. It moves immediatelyto the next
segmentand starts the segmentfrom the current setpointvalue.

22.145 Advance Segment

This is a parameter found in the Program Setup List, section 22.16. It sets the program setpointequal o
the target setpointand moves to the next segment.

22.14.6 Fast

Executes the program at10x the normal speed. Itis provided sothat programs can be tested but the
process should not be run in this state.

Fastis onlyavailablein Level 3.
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22.14.7 Run/Hold/Reset Digital Inputs

The dual programmer and the single programmer available in version 1 software can have Run, Hold
and Resetwired, for example, to three digital inputs so thatthese functions can operate the program
externally. The software version 2 programmer has in addition Run/Resetand Run/Hold parameters
which can provide the same functions via two digital inputs. Hold/Run maybe implemented byinverting
the Run/Hold input (Hold will only work if already in Run state). The triggering actions are as follows:-

22.14.7.1 Run/Reset

Run
Hold or Reset can also be operated from
the user interface whenin Run
Reset
22.14.7.2 Run/Hold
Run
The program can be Reset fromthe user
' interface w hen in Run or Hold.
Hold
22.14.7.3 Hold/Run
. Invert the Run/Hold inputfor Hold/Run functionality shown below.

Hold

A

Run

Only go into Hold if previously in Run.
it willbe possible to Reset from the user

interface w henin Hold or Run.

For a SyncAll and SyncStart programmer the digital inputs are used to control BOTH program channels.
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22.15 PV Start
When Runis initiated PV start (for each channel) allows the program to automaticallyadvance to the
correct pointin the profile which corresponds to the current PV. For example, if the process is alreadyat

PV3 whenrun is initiated then the program will startfrom the third segmentas shown in the diagram
below.

Initial PV

PV3 _— .. Rising PV

PV2 ————: Rising PV
_/"Rising PV
PV17

The usermay specifythe start point based on a Rising PV as shown in the diagram above or on a Falling
PV as shown below depending on type of profile being run.

Initial PV
PV \._ Falling PV
PV2 — — — —- Falling PV
Falling PV
PV3 _______________________ .

When PV Start is used, the program always servos to PV (i.e. servo to SP will be ignored).

In a ‘SyncAll' programmer, ‘PVStart’ is only configurable in channel 1. Channel 2 willalso servoto PV in
the segmentdetermined for PVStart by channel 1. In such cases,Channel 1 PSP and Channel 2 PSP
may reach the end of segmentatdifferent times, but'Sync’ will take place prior to execution of the next
segment.
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22.15.1 Example: To Run, Hold or Reset a Program

When the controlleris ordered as a programmer a Programmer Summaryscreen is available in operator
mode which allows quick accessto the programmer.

The example below uses this screen.

Do This The Display You Should See Additional Notes
1. From anydisplay press @

until the ‘Programmer User

Display’ is show n
In this example Program Number 2 is

2. Press @ to ‘Program’ chosen and has been given a user defined
name.
3. Press @ or @ to choose In the 3504 Program names can be entered
the program number to be run using the off-line programming package
‘iTools’.
‘RUN' is displayed in the indicator beacons
4. Press RUN/HOLD button or section of the main display.

select ‘Status’ and set this to The vi h h h t i

‘Run’. A pop up is displayed e view shown here shows currentworking

w here the programnumber setpoint, program being run, current

may be selected prior to run. segment number and time leftto complete
this segment.

Press RUN/HOLD button again to
5. ToHold a program press continue the program.

RUN/HOLD button ) .
When the programis complete ‘RUN" will
flash
‘RUN" w illextinguish and the controller will

6. To Reset a program press return to the HOME display show n in section

RUN/HOLD button for at 23

least 3 seconds

1. An alternative way to run, hold or resetthe program from this screen, is to scroll to ‘Program Status’
using @ and select ‘Run’, ‘Hold’ or ‘Reset’ using ®or ™
2. If the program number has been previously selected the program can be run, held or resetjust by
pressing the RUN/HOLD button
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22.16

Program Set Up

Parameters inthe ‘Program Setup’ page allow you to configure and view parameters common to all
programs for both program channels 1 and 2. This page of parameters is onlyavailable in configuration

level. Press @ as manytimes as necessaryto selectthe ‘Program Setup’ page.

The following table lists parameters available.

List Header—Program Setup

Sub-header: Chlor Ch2

Nam e Param eter Des cription Value Default | Access
@ to select Press @ or D 1o change values Level
Channel To select program channel 1 or 2 Chi Program channel 1 Conf
(Not show nin Single Channel programmer) Ch2 Program channel 2
Units This parameter w ill adopt the units of the See display units list, section 7.2.3. R/O
parameter to w hich the programmer ‘PVIn’ is Alterable
wired. For example, Programmer ‘PVin’ if not
could be wiredto ‘Loop TrackSP and ‘Loop wired
MainPV’ wired to ‘PVinput’. The units wiill
adopt the units setin PVinput list.
Resolution As units the resolutionis set by the XXXXX to X XXX.X RO
parameter it is wired to. Alterable
if not
wired
PV Input The programmer uses the PV input for a The PV Input is normally wired from Conf
number of functions the loop TrackPV parameter.
In holdback, the PV is monitored againstthe | Note thatthis input is automatically
setpoint, and if a deviation occurs the w ired when the programmer and
program is paused. loop are enabled and there are no
The programmer can be configuredtostart | €Xistingwires totrackinterface
its profile fromthe current PV value (servoto | Parameters.
PV). Track interface parameters are
The programmer monitors the PV value for | Programmer.Setup, PVinput,
Sensor Break. The programmer holds in SPInput, Loop.SP, AltSP, Loop.SP,
sensor break. AltSPSelect.
The ‘PVStart’ feature uses the PV value to
search for the segmentin w hich the program
starts.
SP Input The programmer needs to know the working | SP Input is normally wired fromthe Conf
setpoint of the loop it is trying to control. The | loop Track SP parameter as the PV
SP input is used in the servoto setpoint start | Input.
type.
Note that SP Input is normally wired fromthe
loop Track SP parameter
Servo The programmer may be configured to start pPv Start programfrom Conf
fromeither the PV or the w orking setpoint.. current PV value.
See also section 22.10. Sp Start programfrom
the currentw orking
setpoint.
If the programhas
been configuredto
use PV Start (start
fromthe segment in
w hich the PV
resides), servoto SP
w illbe ignored.
Pow er Fail Pow er failrecovery strategy Ramp Ramp back to Conf
See also section 22.11. program setpoint at
the previous ramp
rate
Reset Reset program
Cont Continue program
Rate Res Configures the display resolution of ramp XXXX.X to Conf
rates (see Program Edit page). XXXXX
(Not Show n for SyncAll programmer)
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List Header—Program Setup

Sub-header:Chlor Ch2

Max Events To set the maximum number of output 1to8 Conf
events required for the program. This is for
convenience to avoid having to scroll
through unw anted events when setting up
each segment
PVEvent? Enable PV Event provides an alarm facility No No Conf
on Programmer's ‘PVinput. PV Event Type
and Threshold are defined in each Segment. Yes PV Event
parameters are
listed in the Program
Edit page.
TimeEvent? Enables the first Event Output to be No No Conf
configured as a Time Event - each segment Yes Time Event
may then specify an on and an off time, with arameters are
respectto the start of the segment, for the p h
event. listed in the Program
Edit page
UserVal? Enables asingle analogue value to besetin | No User value not No Conf
every segment. shown
It is only available if ‘Ch1/Ch2PV Event' = Yes User value show nin
‘None’ in the Program Edit page. every segment
Gsoak? Enable Guaranteed soak ensures thatthe No No guaranteed No Conf
w ork piece remains at the specified dwell Yes Guaranteed soak
setpointfor a minimum of the specified parameters are
duration. - h
) . listed in the Program
This parameter is only show nfor SyncStart Edit page for all
programmers Dw ell segments.
DelayedStart? | Enables atime periodto be setbetw een No The programw illrun | No Conf
starting Run and the program actually immediately
running Yes Delayed startis
listed in the Program
Status page. It is
also listed in the pop
up associated w ith
the RUN/JHOLD key.
PID Set? Enables PID set. The setting configured in No PID controlis under No Conf
each segment w illautomatically selectthe the control of loop
relevant PID Set for the loop wired to the settings
Programmer. ) ) Yes PID Set is listed in
Upon completion of the program, PID setting the Program Edit
of the loop willbe reset to values prior to page.
execution of the program
See also section 22.6.
Prog Reset Program resetis provided so that it may be No/Yes Can bewiredto R/O
w ired fromdigital inputs to reset the logic inputs to
program. RESET is an INPUT only. The provide remote
Program is held in RESET w hile the reset program control
input is TRUE
Prog Run Program runis an input to the programmer. No/Yes RO
When it is switched fromFalse (0) to True
(1) the programmer runs its program.
© Reset will override this input.
Atthe end of a program, the Program wiill not
re-run until Program Run has been setto
False and backto True.
Prog Hold Holds the program w hile the input is true. No/Yes R/O
© Reset overrides this input.
Prog RunHold | Program Run Hold is an input to the No/Yes These parameters RO
programmer. While it is in the True (1) state, canbe wiredto
it runs the program. When it is switched provide a Run/Hold
fromTrue(1) to False (0) the programmer facility. See section
Holds its program. 22.14.7.
© Reset overrides this input in all states.
Hold overrides this inputw henin Run state.
Atthe end of a program, the Program w ill not
re-run until Program Run Hold has been set
to False and backto True.
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List Header—Program Setup

Sub-header:Chlor Ch2

Prog
RunReset

Program Run Reset is an input to the
programmer. While it is in the True (1) state,
it runs the program. When it is switched
fromTrue(1) to False (0) the programmer
Resets its program.

© Reset and Hold will override this input
w henin Run state.

Atthe end of a program, the Program wiill not
re-run until Program Run Reset has been set
to False and backto True.

No/Yes

RO

Advance

Set the programsetpoint equal to the target
setpoint and advance to the next segment.

No

lgnore

Yes

Go to nextsegment

No

Conf

SkipSeg

Skip to the next segment and startthe
segment at the current programsetpoint
value.

No

lgnore

Yes

Go to next segment

No

Conf

Event1to 8

Outputs show ing event states

On
Off

RO

End of Seg

Flag show ing end of segment state

On
Off

R/O

PVEventOP

Provides an output for the PV eventw hich
can be wiredfor use inacontrol strategy

(Only show nif ‘PVEvent?’ = Yes)

Off
On

RO

UserValOP

This is a w ireable parameter w hich adopts
the value setby ‘Usr Val'in the Programmer
Status list available in operator levels. In
segments that specify ‘PVEvent’
‘UserValOP is setto this value.

(Only show nif ‘UserVal?’=Yes)

0.0

RO

Sync Input

On a Dual Loop Instrument synchronised
startis achieved by w iring the Sync1 output
fromthe master Programmer to the SyncIP
of the slave Programmer - see Sync1for
further details

The synchronise input may also be used to
synchronise programs executed on different
instruments. Atthe end of a segment the
programmer w illinspect the sync. input, if it
is True (1) then the programmer w illadvance
to the nextsegment. It is typically wired from
the end of segment output of another
programmer.

P1

Syncl

Syncl

Synchronised startis achieved by wiring the
‘Sync’ output fromthe Master channel (P1)
to ‘Synclin’ of the Slave channel (P2).
Program controlis then fully transferred to
the Master channel w here the program
number is selected and Run/Hold/Reset
commands executed. This link is show n
graphically in section 27.10.

By default the 3500 is supplied so that both
programs run together.

Syncin

P2

Conf

RO

Prginl

Prgin2

These are events called Program Input 1
and 2 and can be wired to any parameter.
They may be usedin a ‘w ait’ segment to
prevent the program continuing until the
eventbecomes true

Off
On

Conf

PVWaitlP

PV w aitinput for a w ait segment.

This analogue input may be used to stop the
execution of the next segment.

This is achieved by using a Wait Segment,
and selecting ‘PVWaitlP for the Wait For
parameter.

PV Wait may then be configured as
appropriate to determine the criterion for
w aiting - see ‘Chl (Ch2) PV Wait'in the
Program Edit page for further details.

Range units

Conf
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List Header—Program Setup

Sub-header:Chlor Ch2

ProgError

Provides messages if an invalid entry is
made to aprogram. The message appears
in the formof a pop up on the controller

display or as a message over digital
communications.

0: No Error

1. Sensor
Break

Due to sensor
break, it is not
possible to runthe
program..

Source of the sensor
break is the PV

Input to the
Programmer block.

2: Empty
Program

Program currently
selected for
execution has no
segments

3: Over
Range

Program currently
selected for
execution contains
setpoints that reside
outside the loop
setpoint limits.
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22.17 Program Edit
To setup or edit a program, use the parameters inthe ‘Program Edit’ lists. Parameters are similar for

each programmertype but are listed individually here for clarity. Use ofﬁ button will provide a short
cutto the Program Status page in operator levels and Program Setup page in configuration level.

22.17.1 To Edit a SyncAll Programmer
Select the program numberto be created or edited. (Press followed by @ or @).
Programs can be created and edited in all levels.

This gives access to parameters which allow you to set up each segmentofthe selected program.
The following table lists these parameters:-

List Header—Program Edit (Sync All) Sub-header: 1to 50. These may also have user
defined program names
Nam e Param eter Description Value Default | Access
@ to select Press @ or D 1o change values Level
Program Program number or program name (If 1to 50 L3
configured)
Segments This value automatically increments w hen 1to 50 1 R/O
Used another segment is added
Chl1PVStart PV Start determines the starting point for Off L3
program channel 1. Ris
See also section 22.15. Sing
Falling
Ch2PV Start PV Start determines the starting point for Off L3
program channel 2. —
See also section 22.15. Rising
Falling
Ch1HIdBk Channel 1 holdbackvalue. Sets the deviation | Minimum setting O L3
Value betw een SP and PV at w hich holdbackis
applied to programmer channel 1. This value
applies to the w hole program. This parameter
only appears if
Ch2HIdBk Channel 2 holdbackvalue. Sets the deviation | Minimum setting O L3
Value betw een SP and PV at w hich holdbackis
applied to programmer channel 2. This value
applies to the w hole program.
Cycles Number of times the w hole programrepeats Cont Repeats L3

1 to 9999 continuously

Program executes
once to 9999 times

Segment To selectthe segment to setup 1to 50 L3
Segment Type | To define the type of segment. End Lastsegment in the End L3
See also section 22.3. program
Time Time duration of the
segment
Wait Wait for event

before progressing
to the next segment

GoBack Go backto a
previous segment

and repeat. See
section 22.3.5.

If ‘Segment Type’ = ‘Time’ the follow ing parameters are shown.

Chl Target SP | The setpoint value required in program Within the setpoint limits L3
channel 1 at the end of the selected segment

Ch2 Target SP | The setpoint value required in program Within the setpoint limits L3
channel 2 at the end of the selected segment

Duration Sets the time to execute the segment. 0:00:00 to 500:00 L3

1 sec to 500 hours
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List Header—Program Edit (Sync All)

Sub-header:1to 50. Thesemay alsohave user

defined program names

Nam e Param eter Description Value Default | Access
@ to select Press @ or D 1o change values Level
Ch1 Hidbck Sets the type of holdback applicable to the Off No holdback applied L3
Type selected segment in program channel 1 Low Deviation low
Ch2 Hidbck Sets the type of holdback applicable to the High Deviation high L3
Type selected segment in program channel 2 Band Deviation high and
low
Chl PV Event | PV Event provides an alarm facility on the None No PV eventin this None L3
main PV in Ch1l. segment
Each segment may be configured w ith an Abs Hi Event is triggered
independent threshold value and alarm type. w hen the PV
‘PVEventOP is set accordingly ineach
segment to indicate the state of the PV Event Phe;r? m”istﬁ;’gg;%rld.
. Abs Lo Event is triggered
See also section 22.4 w henthe PV
becomes less than
the threshold.
Dev Hi Event is triggered
w hen the PV
becomes higher
than the program
setpoint by the
amount of the
threshold.
Dev Lo Event is triggered
w hen the PV
becomes low er than
the program setpoint
by the amount of the
threshold.
Band Event is triggered
w hen the PV differs
fromthe program
setpoint by the
amount of the
threshold.
Chl PV Channel 1 PV threshold. This only appears if Range limits 0.0 L3
Thresh ‘Chl PV Event' = None. It sets thetrip level at
w hich the eventis true
Time Event The first Event Output may be switchedonand | Off Off L3
off under programcontrol.
f Event 1
See also section 22.4.2.
On Time Time at w hichthe ‘Time Event'is true. Only 0:00:00 to 500.00 0:00:00 L3
appears if ‘Time Event’ = Off
See section 22.4.2 for error conditions
Off Time Time at w hich the ‘Time Event’ is false. Only 0:00:00 to 500.00 0:00:00 L3
appears if ‘Time Event’ = Off
See section 22.4.2 for error conditions
UsrVal General purpose user value, only available Range limits. 0.0 L3
when PV Event is not configured. Resolution for ‘UsrVal' is derived
this parameter may be given a customised from‘RstUVal'. To adjust
name, seesection27.11.14. resolution, softwire a ‘user value’
© . to ‘RstUVal' and configure its
a Reset User Value may be setin the resolution as required.
Programmer Status page in operator level.
PID Set PID Set allow s automatic selection of the PID Setl PD setl Setl L3
Set (scheduling) used by the loop wired to the
programmer for the selected segment. Set2 PID set2
The PID parameters for each set are defined Set3 PD set3
by the loop.
Each segment stores a PIDSet number w hich
is applied to the loop as the program
progresses.
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List Header —Program Edit (Sync All)

Sub-header:1to 50. Thesemay alsohave user
defined program names

Name Param eter Des cription Value Default | Access
@ to select Press @ or @D 1o change values Level
End Type Only show nif ‘Segment Type’ = End. Dwell The programwill Dw ell L3
Defines the actionto be taken at the end of the remain atlast SP
program indefinitely
Reset The programw ll
returnto controller
only mode
SafeOP The output value
goes to a predefined
level. The value is
setin the list LP —
OP see chapter 21.
Event Outs To define the state of up to eight event outputs Off O L3
in the selected segment on
00000000 to ENEEEEEE - -
or T Time event. This
w illbe show nin the
TEIEII.:IEIEIEIEItOIIIIIIII first event only w hen
T =Time event: ‘Time Event = Event
O = eventoff; m =eventon 1'. See section
22.4.2
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List Header—Program Edit (Sync All)

Sub-header:1to 50. These may alsohave user
defined program names

On the next press of O the next ‘Segment’ is selected.

If ‘Segment Type’ = ‘Wait’ the follow ing parameter is show n.

Wait For Allow s you to select the condition to become Prginl Wait until input 1 is L3
true before proceeding true
Prgin2 Wait until input 2 is
true
Prgin1n2 Wait until input 1
AND input 2 is true
Prginlor2 | Wait until input 1 OR
input 2 is true
PVWaitlP Wait segment
concludes w hen
‘PVWaitlP satisfies
criterion specified by
‘ChX PV Wait' - this
option is used to
Wait Until a
specified value has
been reached by
‘PVWaitlP'.
The follow ing tw oor four parameters are shown if ‘Wait For’ = ‘PVWaitlP
Chl PV Wait Configures the type of analogue eventto be None No alarmtype None L3
also applied to the PVWaitlP parameter for the applied
Ch2 PV Wait selected F:hannel. Abs Hi Absolute high
See section 22.17.5.2 for an example.
Abs Lo Absolute low
Dev Hi Deviation high
Dev Lo Deviation low
Dev Band Deviation band
Ch1l Wait Val This sets the value at w hich the ‘Ch1/2 PV Range units 0 L3
also Wait' parameter becomes active. It is not
Ch2 Wait Val show nif ‘Chl1/2 PV Wait’ = ‘None’
On the next press of O thenext ‘Segment’ is selected.
If ‘Segment Type' = ‘GoBack’ the follow ing two parameters are shown
GoBack Seg This is show nif ‘Segment Type’ = ‘GoBack’. It | 1 to the number of segments L3
defines the segment to go backto. defined
GoBack To set the number of times the section of the 1to 999 1 L3
Cycles programis repeated. See section 22.3.5

On the next press of the next ‘Segment’ is selected.
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22.17.2 To Edit a Syncstart Programmer
Select the program numberto be created or edited. (Press followed by @ or @).

Programs can be created and edited in all levels.

This gives access to parameters which allow you to set up each segmentofthe selected program.

The following table lists these parameters:-

List Header —Program Edit (Sync Start)

Sub-header:1to 50. Thesemay alsohave user
defined program names

Nam e Param eter Des cription Value Default | Access
@ to select Press ® or @ to change values Leel
Prg 1or 2 Program number or program name (If 1to 50 L3
configured)
It is also possible to toggle betw een Chl and
Ch2 programs using . See note below .
Segments This value automatically increments w hen 1to 50 1 R/O
Used another segment is added
PV Start PV Start determines the starting point for Off Off L3
program channel 1. See also section 22.15. -
Rising
Falling
Holdback Value at w hich holdback s applied in those Range units 0 L3
Value segments w here Holdback Type is configured.
It is deviation betw een SPand PV.
See also section 22.5
Ramp Units Time unit applied to the segment Sec Seconds L3
Min Minutes
Hour Hours
Cycles Number of times the w hole programrepeats Cont Repeats L3
continuously
1 to 9999 Program executes
once to 9999 times
Segment To selectthe segment to setup. A segment 1to 50 L3
number can only be selected for editing after a
segment type has been configured.
Segment Type | To define the type of segment. End Lastsegment in the End L3
See also section 22.3. program
Rate Rate of change of
SP
Time Time duration of the
segment
Dwell Duration at previous
SP
Step Immediate change
to new SP
Wait Wait for event
before progressing
to the next segment
GoBack Go backto a
previous segment
and repeat. See
section 22.3.5.
Target SP To set the desired setpoint value at the end of | Range units L3
the segment. This appears for Rate, Time or
Step segment types
Ramp Rate To set the rate of change of setpoint. This Units/time L3
only appears if 'Segment Type' = ‘Rate’
Duration Only appears if ‘Segment Type’ = Dw ellor 0:00:00 to 500.0 0:00:00 L3
Time. It sets the length of the dw ell period
Holdback Sets the deviation betw een SPand PV at Off No holdback applied L3
Type w hich holdback s applied to programmer to the segment
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List Header—Program Edit (Sync Start)

Sub-header:1to 50. Thesemay alsohave user
defined program names

Nam e Param eter Description Value Default | Access
@ to select Press @ or D 1o change values Level
channel2. The valueis set by ‘Holdback Low Holdback is applied
Value’ and applies to the w hole program. w hen PV<SP by the
Holdback Value
High Holdback is applied
w hen PV>SP by the
Holdback Value
Band Holdback is applied
w hen PV<>SP by
the Holdback Value
PV Event Only appears if ‘PVEvent?’ in the Program None No PV event None L3
Setup table = ‘Yes'. It is also not show n if : .
‘Segment Type' = ‘Wait', ‘GoBack' or ‘End’. Abs Hi Absolute high
See also section 22.4.1 Abs Lo Absolute low
Dev Hi Deviation high
Dev Lo Deviation low
Dev Band Deviation band
PV Threshold Only appears w henaPV Event is configured. Range units 0 L3
sets the level at w hich the PV event becomes
active
Time Event To set the type of time event applicable in the Off No time event Off L3
selected segment for programchannel 2. configured
Only appears if ‘TimeEvent?’ in the Program Eventl Event 1 confi
e h gured
Setup table = .Yes as a time event
See also section 22.4.2.
On Time Time w rtthe start of the segment at w hichthe | 0:00:00 to 500.00 0:00:00 L3
eventis true.
Only appears if ‘Time Event' = Off
See section 22.4.2 for error conditions.
Off Time Time w rtthe start of the segmentat w hichthe | 0:00:00 to 500.00 0:00:00 L3
eventis false.
Only appears if ‘Time Event’ = Off
See section 22.4.2 for error conditions.
UsrVal General purpose user value, only available Range limits. L3
when PV Event is not configured. Resolution for ‘UsrVal is derived
this parameter may be given a customised from‘RstUval. To adjust
name, seesection27.11.14 resolution, softwire a ‘user value’
© . to ‘RstUVal' and configure its
a Reset User Value may be setin the resolution as required.
Programmer Status page in operator level.
PID Set To selectthe PID setfor the selected segment | Setl PD setl,2or3 will | Setl L3
Set2 be usedin the
Set3 selected segment
GSoak Type This parameter is only show n if the ‘Segment Off No guaranteed soak | Off L3
Type’ = ‘Dw el and ‘Gsoak?’ is enabled in the applied
Program SetUp page. If the PV deviates by - .
more than an amount set by the ‘G. Soak Low I;yggiincl,ssr(‘gg i
Value’ thenthe programw ill be put into hold Value
until the deviation becomes less than G. Soak
Value. High Program is held if
See also section 22.5.1 PV>SP+G.Soak
Value
Band Program is held if
PV<>SP+G.Soak
Value
G. Soak Value | Sets the value for the guaranteed soak Range units L3
If ‘Segment Type’ = ‘GoBack’ the follow ing two parameters are shown
GoBack Seg This is show nif ‘Segment Type’' = ‘GoBack’. It | 1 to the number of segments L3
defines the segment to go backto. defined
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List Header—Program Edit (Sync Start)

Sub-header: 1to 50. These may also have user
defined program names

Nam e

@ to select

Param eter Des cription

Value

Press @ or D 1o change values

Default

Access
Level

GoBack
Cycles

To set the number of times the section of the
program s repeated. See section 22.3.5

11t0 999

L3

If ‘Segment Type’ = ‘Wait’ the follow ing parameter is show n

Wait For

Only appears if ‘Segment Type’ = ‘Wait'. |t
allow s you to select the event to become true
before proceeding

Prginl

Prgin2

Prgin1n2

Prginlor2

PVWaitlP

Ch2Sync

Wait for the program
eventl

Wait for the program
event2

Wait for the program
event1 AND 2

Wait for the program
eventl OR 2

Wait segment
concludes w hen
‘PVWaitlP satisfies
criterion specified by
‘ChX PV Wait' - this
option is usedto
Wait Until a
specified value has
been reached by
‘PVWaitlP

In SyncStart mode,
the tw o channels of
a program start
simultaneously but
willend as and

w hen prescribed by
their respective
profiles.

Select ‘Ch2Sync’ to
specify points inthe
programw here the
tw o channels must
w ait for completion
of the segment in
BOTH channels
(synchronise) before
moving on.

Only offeredin
channel 1, w here
‘Ch2Seg’ specifies
the synchronisation
segment.

L3

The follow ing tw oparameters are shown if ‘Wait For’ = ‘PVWaitIP

PV Wait

Configures the type of analogue eventto be

applied to the PVWaitlP parameter for the
selected channel

None

Abs Hi
Abs Lo
Dev Hi
Dev Lo
Dev Band

No alarmtype
applied

Absolute high
Absolute low
Deviation high
Deviation low
Deviation band

None

L3

WaitVal

This sets the value at w hich the ‘Ch1/2 PV

Wait' parameter becomes active. Itis not
show nif ‘Ch1/2 PV Wait' = ‘None’

Range units

L3

The follow ing parameter is show n if ‘Wait For’ = ‘Ch2Sync’

Ch2Seg

Defines the channel 2 segment to w ait for.
Ch2Seg values must be consecutive in any
program, e.g. if Ch1Segl is setto waitfor
Ch2Seg3 follow ed by a further waitin
Ch1Seg2 then the segment to w ait for in Ch2
must be >3.

1to 50

L3
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List Header—Program Edit (Sync Start) Sub-header:1to 50. Thesemay alsohave user
defined program names
Nam e Param eter Description Value Default | Access
@ to select Press @ or D 1o change values Level
The follow ing parameter is show n if the ‘Segment Type’ = ‘End’
End Type Only show nif ‘Segment Type’ = End. Dwell The programwill Dw ell L3
Defines the action to be taken at the end of the remain atlast SP
program indefinitely
SafeOP The output value
goes to a predefined
level. The value is
setin the list LP —
OP see chapter 21
Reset The programw ll
return to controller
only mode
Event Outs To define the state of up to eight event outputs Off o L3
in the selected segment
| On
00000000 to ENEEEEEE i .
or T Time event. This
w illbe show nin the
TOOOOOOO toMEEEEEEE first event only w hen
T =Time event: ‘Time Event = Event
O=eventoff; m =eventon 1'. See section
22.4.2

When setting up segmentsin Chl and Ch2 you may either set up the same segment, firstin Ch1 thenin

Ch2,inwhich case useﬁ to switch between the two programmer channels. Alternatively, you may
wishto setup allsegmentsin Chlthenall segments in Ch2.

270

Part No HA027988

Issue 19 May 17




3500 Series Controllers

User Manual

22.17.3 Summary of Parameters which appear for different Segment Types

Pressing will scroll through the parameterslisted in the above table. When the lastparameterina

segmentis configured the next press of @ will take you to the next segmentnumber. This will always
be an‘End’ segmentuntilitis configured differently. The following table shows a summaryof the
parameters which appear for different ‘Segment Types’ (For this summaryit is assumed thatHoldback
Type, PV Event, and Time Event are set to Off.

() Event Outs

Segment 1 Segment 2 | Segment3 Segment 4
SegmentType = SegmentType = SegmentType = SegmentType =
Rate Time Dwell Step
Target SP Target SP Duration
Ramp Rate Duration Gsoak Type _
Holdback Type Holdback Type O PV Event O Holdback Type
PV Event PV Event Time Event PV Event
Time Event Time Event UsrVval
UsrVal UsrVal PID Set UsrVal
PID Set PID Set | Eventouts | PID Set
Event Outs Event Outs Event Outs
Segment 5 | Segment 6 | Segment 7
SegmentType = Wait SegmentType = SegmentType = End
Wait For GoBack End Type
GoBack Seg PID Set
GoBack Cycles
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22.17.4 To Edit a Single Channel Programmer
By default, when the program is configured as a Single Programmer in the ‘InstOpt’ page, only

programmer channel 1 can be run.
The parameters shown in the following table applyand are as follows:-

List Header—Program Edit

Sub-header:1to 50. Thesemay alsohave userdefined

program names

Nam e Param eter Description Value Default | Access
@ to select Press @ or D 1o change values Level
Program Program number or program name (If 1to0 50 L3
configured)
Segments This value automatically increments 1to 50 1 R/O
Used w hen another segmentis added
Holdback Allow s avalue to be entered to activate L3
Value ‘Holdback'.
Ramp Units Time unit applied to the segment Sec Seconds Sec L3
Min Minutes
Hour Hours
Cycles Number of times the w hole program Cont Repeats continuously L3
repeats 1 to 9999 Program executes once to
9999 times
Segment To selectthe segment to setup. A 1to 50 L3
segment number can only be selected
for editing after asegment type has
been configured.
Segment Type | To define the type of segment. End Last segment in the End L3
See also section 22.3 program
Rate Rate of change of SP
Time Time duration of the
segment
Dwell Duration at previous SP
Step Immediate change to new
SP
Wait Wait for event before
progressing to the next
segment
GoBack Go back to aprevious
segment and repeat. See
section 22.3.5
Call To inserta new program
into the current program.
See section 22.3.7
Target SP To set the desired setpoint value at the Range units L3
end of the segment. This appears for
Rate, Time or Step segmenttypes
Ramp Rate To set the rate of change of setpoint. Units/time L3
This only appears if 'Segment Type’ =
‘Rate’
Duration Only appears if ‘Segment Type'=Dwell | 0:00:00 to 500.0 0:00:00 L3
or Time. It sets the length of the dwell
period
Holdback Defines the type of holdback to be Off No holdback applied to the L3
Type applied to the segment. See section segment
22.5. Low Holdback is applied w hen
PV<SP by the Holdback
Value
High Holdback is applied w hen
PV>SP by the Holdback
Value
Band Holdback is applied w hen
PV<>SP by the Holdback
Value
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List Header —Program Edit

Sub-header: 1to 50. Thesemay alsohave user defined

program names

Nam e Param eter Des cription Value Default | Access
@ to select Press @D or D 1o change values Level
PV Event Only appears if ‘PVEvent?’ in the None No PV event None L3
Program Setu.p table = ‘Yes'. Abs Hi Absolute high
See also section 22.4.1
Abs Lo Absolute low
Dev Hi Deviation high
Dev Lo Deviation low
Dev Band | Deviation band
PV Threshold Only appears whenaPV Event is Range units 0 L3
configured. sets the levelat w hich the
PV eventbecomes active
Time Event To set the type of time event applicable Off L3
in the selected segment for program Eventl
channel 2.
Only appears if ‘TimeEvent?’ in the
Program Setup table = ‘Yes’
See alsosection 22.4.2
On Time Time w rtthe start of the segment at 0:00:00 to 500.00 0:00:00 L3
w hich the eventis true.
Only appears if ‘Time Event = Off
Off Time Time w rtthe start of the segment at 0:00:00 to 500.00 0:00:00 L3
w hich the eventis false.
Only appears if Time Event' = Off
UsrVal General purpose user value, only Range limits. L3
available w hen PV Event is not Resolution for ‘UsrVal is derived from
configured. ‘RstUVal'. To adjust resolution, softwire
this parameter may be given a a ‘'user value’ to ‘RstUVal’ and configure
customised name, see section27.11.14 | its resolution as required.
© aReset User Value may besetin
the Programmer Status page in operator
level.
PID Set To selectthe PID setforthe selected Setl PID setl, 2 or3willbe Setl L3
segment Set2 used in the selected
Set3 segment
GSoak Type The parameter is only show nif the Off No guaranteed soak Off L3
‘Segment Type’ = ‘Dw ell' and ‘Gsoak?’ is applied
enabled in Program SetUp. Low Program is held if
Guaranteed Soak ensures that the w ork PV<SP+G.Soak Value
piece remains at the specified dw ell ) . .
setpoint for a minimum of the specified | High Program is held if
duration. PV>SP+G.Soak Value
Guaranteed Soak continuously monitors | Band Program is held if
the difference between the PV and the PV<>SP+G.Soak Value
programmer setpoint.
‘GSoak Type’ specifies whetherthe
guaranteed soak tests for deviations
above or below the setpoint.
See also section 22.5.1
G. Soak Value | Valueusedin evaluation of Guaranteed Range units L3
Soak in Dw ell segments.
If ‘Segment Type’ = ‘GoBack’ the follow ing two parameters are shown
GoBack Seg This is show nif ‘Segment Type’ = ‘GoBack'. It defines | 1 to the number of L3
the segment to. segments defined
GoBack To set the number of times the section of the program | 1 to 999 1 L3
Cycles is repeated. See section 22.3.5.
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List Header—Program Edit

Sub-header:1to 50. Thesemay alsohave userdefined
program names

Nam e Param eter Description Value Default | Access
@ to select Press @ or D 1o change values Level
if ‘Segment Type’ = ‘Wait' the follow ing parameter is show n.
Wait For Wait For allow s you to selectthe event Prginl Wait for the programevent L3
to become true before proceeding 1
Prgin2 Wait for the programevent
2
Prginin2 Wait for the programevent
1AND2
Prginlor2 Wait for the programevent
10R2
PVWaitlP Wait segment concludes
w hen'PVWaitlP satisfies
criterion specified by ‘ChX
PV Wait’ - this option is
used to Wait Until a
specified value has been
reached by ‘PVWaitlP
if ‘Wait For’ = ‘PVWaitlP the follow ing two parameters are shown
PV Wait Configures the type of alarmto be None No alarm type applied None L3
applied to the ‘PVWaitlP parameter Abs Hi Absolute high
Abs Lo Absolute low
Dev Hi Deviation high
Dev Lo Deviation low
Dev Band | Deviation band
WaitVal This sets the value at w hich the ‘PV Range units 0 L3
Wait' parameter becomes active. Itis
not show nif ‘PV Wait’ = ‘None’
if ‘Segment Type’ =‘Call' the follow ing two parameters are shown
Call Program Enter the program number to be inserted | UP to 50 (current programnumber L3
in place of the selected segment. Only excluded)
show nif ‘Segment Type’ = ‘Call.
Call Cycles Defines the number of times the inserted | Cont Repeats continuously
programrepeats. Only show n if 1
H = talft to 999 Program executes 1to
Segment Type’ = ‘Call" 999 times
End Type Only show nif ‘Segment Type’ = ‘End’. Dwell The programwillremain at | Dwell L3
Defines the action to be taken at the end last SP indefinitely
of the program SafeOP The pow er output willgo
to a defined level
Reset The programw illreturn to
controller only mode
Event Outs To define the state of up to eight event Off ] L3
outputs in the selected segment on
00000000 to ENEEEEEE o
T Time event. This willbe
or ! .
show ninthefirstevent
TOOOOOOO toMEEEEEEE only w hen Time Event =
T =Time event: Event 1'. See section
O=eventoff, ® =eventon 22.4.2
274 Part No HA027988 Issue 19 May 17




3500 Series Controllers User Manual

22.17.5 Examples Showing How to Set up and Run Dual Programmers
The following sections show some examples of setting up program parameters.

22.17.5.1 Example 1: Configure a Rate followed by a Dwell Segment

This example applies to Single Channel and SyncStart programmers only. For a SyncAll programmer
the procedure is similar exceptthe segments are setup as Time type segments only.

Dw ell

Rate —— Duration

Segment 1 —Rate Segment 2 - Dwell

Event 2

Timed Event 1

1. In‘Program Setup’selectthe channelto be setup using « or ¥. For convenienceitis also

possible to toggle between Ch1 and Ch2 using theﬁ button. To setEvent 1 to be atimed
event press (U to select'TimeEvent?’ and « or ¥ to ‘Yes’. TimeEventis only available in the
Ch1llistand applies to both channels.

2. In‘Program Edit' selectthe program numberto be setup. Using (s, scrollthroughthe
parameters setting theirvalues as required using « or ¥ ateach parameter

At ‘SegmentType’, press “ to ‘Rate’
At ‘TargetSP’, press “ to the required target SP
At ‘Ramp Rate’, press “ to the required rate of change of SP

Scroll through the remaining parameters and setthese as required. At ‘Event Outs’ setEvent 2
tom

The listthen returns to Segment(number 2)
At ‘SegmentType’, press “ to ‘Dwell’

9. At ‘Duration’,setthis to the time required for the Dwell. It is also possible to setup a guaranteed
soak for this segmentso thatit does not proceed until the segmenthas been at SP for the
requiredtime

10. At ‘Time Event, setthisto ‘Event 1.

o oA~ W

~

© ‘Time Event will only be displayed if ‘TimeEvent?’ has been turned on in configuration level in
the ‘Program Setup’ page. Then setthe time delayinto the segmentatwhich the eventis to turn
on, followed by the time when itis to turn off.

NOTE

On and Off times are both referenced to the start of the segment — please refer to section 22.4.2 for
further details
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22.17.5.2 Example 2: Configure Segment 3 to Wait For Digital Input LA.
Refer to Chapter5 for step by step instructions to wire a parameter through the user interface.
1. Inconfiguration level, select‘Program Setup’ page and the parameter ‘Prgin’
Press AMAN, the displaywill show ‘Wire From’

2
3. Press until LgclO LA is shown followed by to selectPV
4. Press AMAN againand to OK

5. Inthe ‘Program Setup’ page the parameter ‘Prginl’ will have the symbolﬁ displayed to the left
of the parameter name to indicate that it has been wired to a parameter.

. In‘Program Edit’ page select‘Wait’ as the ‘SegmentType’in the relevant segment
7. Then select'WaitFor' = ‘Prginl’

8. When the program is run the program will not progress to the next segmentuntil digital input LA
becomes true.

Other strategies maybe set up using a similar procedure.

22.17.5.3Example 3: To Repeat a Section of a Program
This uses a GoBack segment

Segment 1 2 3 4 5 6 7 8
Repeat 4 times
1. Segments 1to 5 of the program are setup as described in Example 1
2. At Segment6 adjust'SegmentType' = ‘GoBack
3. At ‘GoBack Seg’ setthe value to 3 using « or ¥
4. At ‘GoBack Cycles’ setthe value to 4 using « or ¥
5. At Segment7 continue to set the program as described in Example 1
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22.17.5.4Example 4: To Run a Dual Programmer
Programs can be runin operatorlevel 1, 2 or 3
1. Choosethe Summaryscreenwhichis mostappropriate, see section 2.8.1.

2. Press RUN/HOLD button. Run may also be activated from an external source if a digital input
has been configured, or via digital communications

3. If adelayed start has been configured the displaywill ask for a time delay to be entered, then
press RUN/HOLD again as prompted. The program will run at the end of the delaytime

4. If no program has been setup or other error detected (see section 22.16, Prog error) an error
message is displayed, otherwise the program will startto run

5. Briefly press RUN/HOLD button to hold the program or hold this button down for 3 seconds to
resetthe program

6. The beacons onthe top bannershow the status ofthe program e.g. RUN, HLD.

Assuming the Program Status screen has been selected as the summaryscreen the progress ofthe
program can be read from a listof parameters in this view. These are typically:-

1. Program numberornameifa program name has been configured
CurrentsegmentNumber and Type

Segmenttime left

Delayed start. Counts downto O before starting the program execution. The delay may be

cancelled by setting it to 0 while counting down. © whenthe delayis 1 minute and as the
resolutionis Iminute, the delayis decremented and appearsto have a value of 0 for 1 minute.

5. CurrentStatus (Run, Hold or Reset)

6. PSP —the currentvalue of the setpoint

7. SegmentTarget— the value of the SP required at the end of the segment
8

9

oD

SegmentRate
Cycles left
10. Fastrun
11. Status of event outputs
12. Program time left
13. Segmenttime left
14. The above parameters are also available for Ch2. It is possible to toggle between channel 1 and

channel 2 using

22.18 Alternative Ways to Edit a Program
e iTools maybe usedto enteror edit programs. See Chapter 27 for a description.
e Aprogram mayalsobe setupusing SCADA communications. See Appendix A.

© IfiTools Program Editoris connected then any editable program related parameter cannotbe
changed for a period of time (approximately1 minute). After this period these parameters are
released and they then become alterable.
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22.19

Appendix to Chapter 22:

Single Programmer Earlier Versions

Software versions 1.XX contained a single control loop and a single programmer block. For reference,
this section lists the parameters which were available in these versions

22.19.1 Creating or Editing a Single Program

Press as manytimes as necessaryto selectthe ‘Program’ page, or, in configuration level, press
the PROG button and this will selectthe firstsub-header-‘All'. This allows you to configure and view
parameters common to all programs in the controller.

The following is alistof the parameters.

List Header—Program Sub-header: All (only available in configuration level)
Nam e Param eter Description Value Default | Access
@ to select Press @ or D 1o change values el
PV Input The programmer uses the PV input for a The PV Input is normally wired Conf
number of functions fromthe loop TrackPV parameter.
In holdback, the PV is monitored againstthe . ; :
setpoint, and if a deviation occurs ?he program @ This input is automatically
; ! w ired when the programmer and
is paused.
. . loop are enabled and there are no
The programmer can be configuredtostartits | existingw ires to trackinterface
profile fromthe current PV value (servoto PV). | parameters.
The programmer monitors the PV value for Track interface parameters are
Sensor Break. The programmer holds in Programmer.Setup, PVinput,
sensor break. SPinput, Loop.SP, AltSP,
Loop.SP, AltSPSelect.
SP Input The programmer needs to know the w orking SP Input is normally wired from Conf
setpoint of the loop it is trying to control. The the loop Track SP parameter as
SP input is used in servo to setpoint start. the PV input.
Servo The transfer of programsetpointto PV Input PV See also section Conf
(normally the Loop PV) or the SP Input SP 22.10.
(normally the Loop setpoint).
Pow er Fail Pow er fail recovery strategy Ramp See section 22.11. Conf
Reset
Cont
Sync Input The synchronise inputis a w ay of 0 This willnormally be Conf
synchronising programs. Atthe end of a 1 wiredto the ‘End of
segment the programmer w illinspect the sync. Seg’ parameter as
input, if it is True (1) then the programmer wiill show nin section
advance to the nextsegment. It is typically 27.10
w ired fromthe end of segment output of
another programmer.
Only appears if ‘SyncMode’ = ‘Yes’
Max Events Sets the maximum number of output events 1to8 Conf
required for the program. This is for
convenience to avoid having to scrollthrough
unw anted events in every segment
SyncMode Allow s multiple controllers to be synchronised | No Sync output Conf
at the end of each segment Yes disabled
Sync output enabled
Prog Reset Flag show ing reset state No/Yes Can bewiredto R/O
- logic inputs to
Prog Run Flag show ing run state No/Yes provide remote R/O
Prog Hold Flag show ing hold state No/Yes program control R/O
Event1to 8 Flags show ing event states No/Yes R/O
End of Seg Flag show ing end of segment state No/Yes R/O
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Now selectthe program numberto be created or edited. (Press followed by @ or @).

Programs can be created and edited in Level 3 or configuration level.
This gives access to parameters which allow you to set up each segmentofthe selected program.

The following table lists these parameters:-

List Header—Program

Sub-header: 1to 50

Nam e Param eter Description Value Default | Access
@ to select Press @ or D 1o change values HEE
Segments This value automatically increments 1to 50 1 R/O
Used w hen another segment is added
Holdback Deviation betw een SP and PV at Minimum setting O L3
Value w hich holdbackis applied. This value
applies to the w hole program.
Ramp Units Time units applied to the segments Sec Seconds L3
Min Minutes
Hour Hours
Cycles Number of times the w hole program Cont Repeats continuously L3
repeats 1 to 9999 Program executes once to
9999 times
Segment To selectthe segment to setup 1to 50 L3
Segment Type | To define the type of segment. End Last segment in the program | End L3
See alsosection22.3 Rate Rate of change of SP
Time Duration to new SP
Dwell Duration at previous SP
Step Rapid changeto new SP
Call To inserta new programin
the current program
End Type Only show nif ‘Segment Type’ = ‘End’. Dwell The programw ill remain at Dwell L3
Defines the action to be taken at the last SP indefinitely
end of the program Reset The program will return to
controller only mode
Call Program Only show nif ‘Segment Type’ = ‘Call’. Up to 50 (current programnumber L3
Enter the program number to be excluded)
inserted in place of the selected
segment
Call Cycles Only show nif ‘Segment Type’ = ‘Call’. Cont Repeats continuously L3
Defines the number of times the 1 to 999 Program executes once to
inserted program repeats 999 times
Holdback Sets the type of holdback applicable to | Off No holdback applied L3
Type the selected segment Low Deviation low
High Deviation high
Band Deviation high and low
Duration Only show nif ‘Segment Type’ = 0:00.0 to 500:00 L3
‘Dw el or “Time". 0.1 sec to 500 hours
Sets the time to execute the segment.
Target SP Only show nif ‘Segment Type’ = ‘Rate’, L3
‘Time' or ‘Step’.
To enter the SP w hichis to be
achieved at the end of the segment
Ramp Rate Only show nif ‘Segment Type’ = ‘Rate’. | 0.1 to 9999.9 units per sec, min or hour L3
To enter the rate in units/time at w hich
the SP is required to change
Event Outs To define the state of up to eight event | O = Off L3
outputs in the selected segment m=0n
00000000 to ENEEEEEE
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22.19.2 Sync mode

This mode will allow two or more single loop controller/programmers to by synchronised together. This
means thatthe startof each segment(excluding the first) will begin at the same time. Two or more
instruments maybe synchronised bywiring the “end of segment”and “syncinput” parameters between
units. (see diagram below).

Set “SyncMode” to Yes.

NOTE

‘SyncMode is no longer available in the dual programmer

Wire instruments as follows :-

Instrument 1 Instrument 2 Instrument 3
Sync Input Sync Input Sync Input
End Of Seg End Of Segment End Of Segment

>

At the end of a segment, the program will be putinto a temporaryhold state (program status will
continue to show that the program is running), the hold beacon will flash, the end_of_segment
parameterwill be true. Once all segments have completed, the Synclnput goes high and the next
segmentis started.

If the “SyncMode” is disabled, the “End_Of_Segment”’ parameter is guaranteed to be true for 1 tick at the
end of every segment.
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23. Chapter 23 Switch Over

This facility is commonlyused in temperature applications which operate ofa wide range of temperature.
A thermocouple maybe used to control at lower temperatures and a pyrometer then controls at very
hightemperatures. Alternatively two thermocouples ofdifferenttypes may be used.

The diagram below shows a process heating over time with boundaries which define the switching
points between the two devices. The higherboundary(2 to 3) is normallysettowards the top end of the
thermocouple range and this is determined bythe ‘Switch Hi’ parameter. The lowerboundary (1 to 2) is
settowards the lower end of the pyrometer (or second thermocouple) range using the parameter ‘Switch
Lo’. The controller calculates a smooth transition between the two devices.

Input 1

Low temperature thermocouple < ]

Input 2
High temperature thermocouple
or pyrometer

T

Temperature

Boundary 2/3

<]

Boundary 1/2

Time —

3500
Temperature

controller

Controller operates entirely
on the higher temperature
device

«Controller operates ona
combination of both devices

Controller operates entirely
on the low er temperature
device

{

Figure 23-1: Thermocouple to Pyrometer Switching

23.1.1 Example: To Set the Switch Over Levels

Select Level 3 or configuration level

1. Press as manytimes as necessaryto displaythe ‘SwOver’ header

Press to scroll to ‘Switch Hi’

3. Press @ or @ 10 a value whichiis suitable for the pyrometer (or high temperature thermocouple)

to take over the control of the process
Press to scrollto ‘Switch Lo’

Press @ or @ to a value which s suitable for the low tem perature thermocouple to control the

process

Part No HA027988 Issue 19 May 17

281



User Manual

3500 series Controllers

23.1.2 Switch Over Parameters

List Header —Sw Over

Sub-headers: None

Nam e Param eter Description Value Default Access
@ to select Press @D or D 1o change values L
Input Hi Sets the high limit for the switch | Input range L3
over block. It is the highest
reading frominput 2 sinceit is
the high range input sensor.
Input Lo Sets the low limit for the switch L3
over block. ltis the low est
reading frominput 1 sinceit is
the low range input sensor
Switch Hi Defines the high boundary of the | Betw een Input Hi and Input Lo L3
sw itchoverregion
Switch Lo Defines the low boundary of the L3
sw itchoverregion.
Input 1 The firstinput value. This must These willnormally be wired to the R/O if
be the low range sensor. thermocouple/pyrometer input sources via the wired
- - PV Input or Analogue Input Module. The range -
Input 2 The secondinput value. This will be the range of the input chosen. RO if
must be the high range sensor wired
Fall Value In the event of a bad status, the Betw een Input Hi and Input Lo 0.0 L3
output may be configured to
adopt the fallback value. This
allow s the strategy to dictate a
safe outputin the event of a fault
being detected
Fall Type Fall back type Clip Bad See section 18.4.2 Clip Bad Conf
Clip Good
Fall Bad
Fall Good
Upscale
Dow nscale
Selected IP Indicates w hich inputis currently | Input 1 0: Input 1 has been selected R/O
selected Input 2 1: Input 2 has been selected
2: Both inputs are used to
calculate the output
ErrMode The action taken if the selected UseGood 0: Assumes the value of a good | UseGood | Conf
input is BAD input
If the currently selected inputis
BAD the output willassume the
value of the other input if it is
GOOD
Show Bad 1: If selected input is BAD the
output is BAD
Switch PV The process variable produced RO
fromthe 2 input measurements
Status Status of the switchover block Good R/O
Bad
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24. Chapter24 Transducer Scaling

The 3500 controllerincludes two transducer calibration function blocks which maybe enabled in
configuration levelin the ‘Inst’ ‘Opt’ page. These are software function blocks which provide a method
of offsetting the calibration of the controllerinputwhen compared to a known inputsource.

This chapter describes the full procedures for setting up fixed parameters and for performing transducer
calibrationin Level 3 and Configuration access levels.
Transducerscaling is often performed, however, as aroutine operation on a machine to take out system
errors. For this reason alimited setof calibration parameters can be made available in operatorlevels 1
and 2 by configuring the parameter ‘Cal Enable’ (section 24.6)to ‘Yes’. The relevant calibration
parameters are found in the Transducer Summarypages, Txdrl or Txdr2, (section 2.8.1.7).
Transducerscaling can be applied to any input or derived input, i.e. the PV Input or Analogue Input fitted
in one of the module slots. These can be wired in configuration level to the above inputs.

Four types of calibration are explained in this chapterin Level 3 or configuration levels:-

e  Auto-tare
e  Shunt Calibration
e LoadCell Calibration

e Comparison Calibration

24.1 Auto-Tare Calibration

The auto-tare function is used, for example,when it is required to weigh the contents of a container but

not the containeritself.

The procedure is to place the empty container on the weigh bridge and ‘zero’ the controller. Sinceitis
likely that following containers mayhave differenttare weights the auto-tare feature can be made
available in all operator access levels by configuring the parameter ‘Cal Enable’ to ‘Yes’. The
procedure to enter a tare offsetis describedinsection24.2.1.and is the same in all access levels.

Tare calibration maybe carried out no matter what type of transduceris inuse.

New Scale High
Scale High

Tare value
PV at tare point

New Scale Low

Scale Low

[ Tare
offset

New Scaling

Tare offset

Tare offset

Original Scaling

Input Low

Input at auto-
tare point

Figure 24-1: Effect of Auto Tare

Input High
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24.2 Transducer Summary Page

If the Transducer function block has been enabled then a transducer summarypage is available in
operatorlevel 1 and 2. This means thatcalibration of the transducers can be done atthis level although
with some small limitations.

24.2.1 Tare Calibration

The 3500 controller has an auto-tare function whichis used, for example,whenitis required to weigh
the contents of a container but not the containeritself.

The procedure is to place the empty container on the weighbridge and ‘zero’ the controller. Since itis
likely that following containers mayhave differenttare weights the auto-tare feature is available in the
controllerat access level 1 (provided ‘Cal Enable’is setto ‘Yes’ in configuration level).

The procedure is as follows:-

Do This The Display You Should See Additional Notes
1. Place the empty container on
the w eigh bridge
2. Press until the Txdr1 (or 2) Txdr1
page is displayed a. 0 2166.6 i1200_0
Start Tare Fles
3. pPress O until ‘Start Tare' is Start Cal Mo
displayed
The controller automatically calibrates the
4. Press @ or @ to select :{dr“' 1 to the tare w eight w hich is measured by
‘Yes’ the transducer and stores this value.
> LT ses During this measurement the displays
Cal Status Active show n here will be show n
If the calibration fails the message Cal
Failed willbe show n.
This may be due to the measured input
being out of range
This willalso be show nin the parameter
Txdr1 list P
Start Cal Mo
Start Hi Cal Mo
Cal Status wFailed
284 Part No HA027988 Issue 19 May 17



3500 Series Controllers User Manual

24.3

Strain Gauge

A strain gauge consists of a resistive four wire measurementbridge where all fourarms are in balance
when no pressure is being measured. Itis energised bythe transducer power supply, normally5Vdc or
10Vdc, whichis a module fitted into any slot. It is calibrated by switching a calibration resistor across
one arm of the four wire measurementbridge. For this reason the calibration is referred to as ‘Shunt’
calibration. The value of this resistoris chosen so thatit represents 80% ofthe span of the transducer.

Some transducers have the calibration resistor fitted internallyin the transduceritself. In this case the
parameter ‘Shunt’ inthe transducer power supplymodule is setto ‘External’. If the transducer does not
have a calibration resistor fitted, set‘'Shunt’ = ‘Internal’. In this case the controlleruses its calibration
resistorwhich is mounted in the power supplymodule. The value of this resistoris 30.1KQ. Consultthe
data provided by the transducer manufacturer to determine ifthis resistoris correctfor the transducerin
use. If notit will be necessaryto fit resistors externallyto achieve the correct value.

24.3.1 Calibration Using the Calibration Resistor Mounted in the Transducer.

This is illustrated using the following example:-
Strain Gauge range 0 to 3000 psi, output3.33mV/V (this figure is quoted by the manufacturer)

Transducer power supplysetto 10 Volt excitation (fitted in module position 4). This produces afull load
output of 33.3mV

24.3.1.1 Physical Wiring

10Vdc power @ Blue or green
supply { + -1

Internal

switch to
connect

Rcal

To read the calibrated
value make alink

betw een controller
terminals C and D. The
PV should read 2400 psi

e—0

¢ B
Input if an analogue input module is used in the appropriate slot

Figure 24-2: Pressure Transducer Wiring Diagram

The above example uses the Dynisco model PT420A.
Set the transducer power supplymodule parameter ‘Shunt’ to ‘External’.
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24.3.2 Configure Parameters for Strain Gauge Calibration

Configure the controller as follows:-

Step Description
1 Enable one Txdr block in the controller options page (see example section 24.3.3.1)
2 PV Input values IO Type 40mvV
(see example section 24.3.3.2) Lin Type Linear
Units PSI or as required
Res’n XXXX.X
Disp Hi 3000
Disp Lo 0
Range Hi 33.30
Range Lo 0
Fallback Upscale
3 Transducer Pow er Supply module Voltage 10 Volts
(see example section 24.3.3.3) Shunt Internal if the calibration resistor is
fitted in the controller
External if the calibration resistor is
fitted in the transducer
4 Txdr Values Cal Type Shunt
(see example section 24.3.3.4) Cal Enable Yes
Range Max 3000
Clear Cal No.
If setto yes this will clear the previous
calibration. It may be necessary to
reset some of the values in this table.
For example, Input Hi and Scale Hi.
Input Hi 3000
Scale Hi 2400 (80% of 3000)
5 Internal (Soft) wiring Txdr Input If an analogue input module is used
(see example section 24.3.3.5) Value from w ire the Txdr Input to the PV of the
PVinput PV module
TransPSU PV | The operation for Shunt calibration is
fromTxdr made fully automatic w hen this wireis
ShuntState made

286
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24.3.3 Configuration Examples

The following sections show examples of how these parameters are configured. Skip this section ifthis
explanationis not required orif the calibrationis being carried outin access levels 1 or 2.

24.3.3.1 Enable a Transducer Function Block

In configuration level:-

Do This

The Display You Should See

Additional Notes

1. Press @ as many times
as necessary to select the
‘Inst ¥ Enb’ page.

2. Press to scrollto
‘TrScale En’ and @ or

@ to enable

Inst
Totalise En

Enb

oo
UTrScale En =0
UsrText. En OOOOOOCN

ao Both transducer inputs disabled

na Both transducer inputs enabled

24.3.3.2 Configure the Input
Setinputto 33.3mVwhere OmV =reading of 0.0 and 33.3 mV = reading 0f3000.0

In configuration level:-

Do This

The Display You Should See

Additional Notes

1. Press as many times
as necessary to selectthe
input to be calibrated

PUInFut
“I0 Tore

Configure 10 Type’to 40mV, ‘Lin Type'to Linear
and ‘Units’ as required

2. Use to scrollto the
required parameter

3. Use @ or @ to change

parameter values

+ Hi

Hi

Configure ‘Disp Hi' and ‘Disp Lo’ to correspond to
strain gauge range, 0 to 3000

Configure ‘Range Hi' and ‘Range Lo’ to the input
mV range 0 — 33.30mV

24.3.3.3 Configure the Transducer Power Supply Module

In configuration level:-

Do This

The Display You Should See

Additional Notes

1. Press @ as many times
as necessary to select the
module in w hich the
Transducer Pow er Supply
is fitted

Mo

In this example Mod 4.

As asingle output module only 4A is available

2. Press to scrollto
‘Shunt’ and @ or @ to
change to ‘External’

3. Press to scrollto
‘Voltage’ and OO

to change to ‘10 Volts’

External refers to the calibration resistor Reac fitted
externally to the controller (internally in the
transducer).

An excitation of 10V willgive an input of 3.33mV/V
i.e. 33.3mVv
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24.3.3.4 Transducer Values

In configuration level:-

Do This The Display You Should See Additional Notes

In this example transducer 1is being used.

Configure ‘Cal Type' = ‘Shunt’

1. Press @ as many times
as necessary to select the
Transducer to be calibrated

‘Cal Enable’ =‘Yes’(this enables cal parameters,

and calibration may be done in operator levels).

Set ‘Range Max’ and ‘Range Min’ to the range of
the transducer —0to 3000 psi

@ ‘ ‘Scale Hi' should be setto 80% of the maximum
2 :’ess . to select Scale range of the transducer. Inthis case 2400.0

The controller takes a number of measurements to
determine w hen the calibration should take place.
Cal Band sets the allow ed difference betweentwo
consecutive averages. If setto 0.5 the averages
must be w ithin +0.5 before calibration takes place.
A low er setting requires the controller to settle for a
longer period. Calibration accuracy is not
necessarily affected other than setting at
extremes.

24.3.3.5 Internal (Soft) Wiring

Assuming the PVinput onterminals V+ and V- are used, internallywire transducer ‘Input Value’ from
‘PVinput PV'.

In configuration level:-

Do This The Display You Should See Additional Notes

1. From any display press This locates the parameter youw anttow ire TO

to select ‘Txdr’ page

2. Press to scrollto the
parameter to ‘Input Value’

In configuration mode the A/MAN button is the
Wire button.

3. Press @ to display

‘WireFrom'

4.  Press to navigate to bireFirom
the ‘PVinput’ list header PUT et

5. pPress O to scrolito PV’ L

This ‘copies’ the parameter to be wired FROM

6. Press @

7. Press as instructed to This ‘pastes’the parameter

confirm . AIMAN
Cal Acti ) I

ouw antto inspect this press @ . Press
AlnFut Ualue -

again to go backto the display above.

Indicates that the parameter is
wired.

Repeatthe above steps to wire ‘TransducerPSU PV from Transducer ‘ShuntState’

Internal wiring through the controller front panelis also explainedin section 5.1. Internal wiring may also
be created usingiTools see section 27.10.
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24.3.4 Strain Gauge Calibration

The displayviews shown below are taken from the configuration level. The calibration can be carried
outin operatorlevels unless ithas been blocked.

Remove all pressure from the transducer
Then:-

Do This The Display You Should See Additional Notes

A pop up message w illappear for 1.5 seconds

1. Press O to select ‘Start . 2=
show ing that calibration has commenced

Cal' and @ or @ toYes

If successfulanother pop up willbe displayed for
1.5 seconds.

If the calibration failed an acknow ledge pop up will
appear. This might happen, for example, if ‘Lo
Cal' is done w ith the fullload applied.

24.3.5 Calibration Using the Internal Calibration Resistor

Set ‘Shunt’ = ‘Internal’

Controller Transducer
T White
10Vdc power @' |
I \ }
supply { + | . N
B~ I / \\
/

I Black | \ Red To check calibration,
connecta 30.1KQ
resistor acrossterminak
V+and C

|

|

|

|

|

I Internal
I switch to
I connect Rcal
|

|

|

|

|

|

|

Figure 24-3: Strain Gauge Wiring Diagram - Internal Calibration Resistor

Connectthe transducer as shown above.
Configuration ofinputand soft wiring is the same as described in the Configuration Examples section
24.3.3.

Mod 4A
Status oK

“Shunt. #Intarnal
Set the transducer power supply‘Shunt’ parameterto ‘Internal’ I

The calibration procedure is the same as described in the previous section.
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24.4 Load Cell

A load cell provides an analogue outputwhich can be in Volts, milli-Volts or milli-Amps. This maybe
connected to the PV Input or Analogue Input.

The method of calibration is performed onload cells using the transducer power supplymodule. The
unloaded cellis firstmeasured to establish a zero reference.

A known reference weightis then placed on the load cell and a high end calibration is performed.
In practice there may be a residual outputfrom the load cell and this can be offsetin the controller.

Controller under
Calibration

Reference Weight

EUROTHERM

e

o @ e

Load Cell ::

Figure 24-4: Load Cell

24.4.1 To Calibrate a Load Cell
This is illustrated using the following example:-
Load cellRange 0 to 2000 grams, load cell output2mV/V (quoted by the manufacturer)

Transducer power supplysetto 10 Volt excitation (fitted in module position 4). This produces a full load
output of 20.0mV

24411 Physical Wiring

=" Controller

i_ ——————————— R | Load Cell
| 10Vdc power 4A @I :
| Py 4B -
|

: ac I

= |
: 4D &. |
| |
| |
| v+ @ '
I e |nput !
v B0 ;
|

c B —

E=— Input if an analogue input module is used in the appropriate slot

e

Figure 24-5: Load Cell Wiring Diagram
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24.4.2 Configure Parameters
Configure the controller as follows:-

Step Description
1 Enable one Txdr block in the controller options page (see example section 24.3.3.1)
2 PV Input values IO Type 40mvV
(see example section 7.2.6) Lin Type Linear
Units None or as required
Res’n XXXX. X
Disp Hi 2000
Disp Lo 0
Range Hi 20.00
Range Lo 0
Fallback Upscale
3 Transducer Pow er Supply module Voltage 10 Volts
(see example section 10.3.11) Shunt Not applicable
4 Txdr Values Cal Type Load Cell
(see also section 24.6) Cal Enable Yes
Range Max 2000
Clear Cal No. If settoyes this willclear the
previous calibration.
Input Hi 2000
Scale Hi Not applicable
5 Internal (Soft) wiring Txdr Input Value | If an analogue input module is used
(see example section 5.1) fromPVinput PV \rlrv\ci)rdeutlge Txdr Input to the PV of the

Part No HA027988

Issue 19 May 17

291




User Manual

3500 series Controllers

24.4.3 Configuration Examples

The following sections show examples of how these parameters are configured. Skip this section ifthis
explanationis not required or if the calibrationis being carried outin access levels 1 or 2.

24.4.3.1 Configure the Input
Setinputto 20mVwhere O0mV = reading of 0 and 20.0 mV = reading 0f 2000

In configuration level:-

Do This The Display You Should See Additional Notes
1. From anydisplay press Configure 10 Type to 40mV, Lin Type to Linear
as many times as PUInFut and Units as required
necessary to selectthe BI0 Ture
input to be calibrated Lin Ture
Units
2 Use to scrollto the PUT Configure ‘Disp Hi' and ‘Disp Lo’ to correspond to
nrFPut
required parameter o . load cell range — 0 to 2000
1sP 1
: Configure ‘Range Hi' and ‘Range Lo’ to input mV
3. Use @ or @ g change Disp Lo rangegO— 20m\9 g P
parameter values BRange Hi
Do not set offsets at this stage.
PUInPUL g
P
Offset
Lo Point
24.4.3.2 Configure the Transducer Power Supply Module
In configuration level:-
Do This The Display You Should See Additional Notes
1. From any display press - In this example Mod 4.
as many times as od M As asingle output module only 4A is available
necessary to selectthe Ident TdcrPSU
module in w hich the Meas Ualue e
Transducer Pow er Supply PU a
is fitted
2. press O to scrollto An excitation of 10V will give and input of 2mV/V

‘Voltage’ and @ or @
to change to ‘10 Volts’

Mod 4A
Status Ok
External
#18 Uolts

ShLat.
“lolta9e

i.e. 20.0mv.

‘Shunt’ has no effectforaload cell.
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24.4.3.3 Transducer Values

In configuration level:-

Do This

The Display You Should See

Additional Notes

1. From any display press

as many times as

necessary to select the
Transducer to be calibrated

T=dr 1
(aCal

Ture $load Cell
Cal Enable Yes
RarnSe Mas 2008

In this example transducer 1is being used.

Configure Cal Type = Load Cell

Cal Enable = Yes (this enables cal parameters,
and calibration may be done in operator levels).

Set Range Max and Range Min to the range of the
transducer, 0to 2000 grams

2. Press to selectfurther
parameters

It is notnecessary to set ‘Input H’ and ‘Input Lo’ or
‘Scale H" and ‘Scale Lo’.

Cal Active

The controller takes a number of measurements to
determine w hen the calibration should take place.
Cal Band sets the allow ed difference betweentwo
consecutive averages. If setto 1.0 the average
must be w ithin +1.0 before calibration takes place.
A low er setting requires the controller to settle for a
longer period. Calibration accuracy is not
necessarily affected other than extreme settings.

24.4.4 Load Cell Calibration

Do This

The Display You Should See

Additional Notes

1. Remove all load fromthe load cell

2. Press to scrollbackto

‘Start Cal’ and @ or @

to ‘Yes’

This starts the low calibration point.

A pop up message w illappear for 1.5 seconds
show ing that calibration has commenced

If successfula pop up willbe displayed for 1.5
seconds.

If calibration fails an acknow ledge pop up wiill
appear. This might happen, for example, if low
calibration is done w ith the fullload applied.

ransducer but may be done w ith low erweights)

4, Press @ to scrollto ‘Start

Hi Cal' and ® or @ to

‘Yes’

Txdr
Start Tare
Start Cal

Estart. Hi Cal Fes

The controller repeats the same procedure as for
the low Calibration point

#Cal Active

During calibration Cal Active =0n
Input Value is the PV before scaling

Output Value is the output from the transducer
scaling block.
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24441 Offsets

It is possible thata residual outputfrom the transducer exists which means thatthere is an error in the
span and/or zero reading. The residual outputis likelyto occur underthe no load condition, in which
case it can be compensated for by applying a simple offsetas follows:-

Do This

The Display You Should See

Additional Notes

1. In the PV Input list scrollto Configure IO Type to 40mV, Lin Type to Linear
Offsetand adjust until the PUInFut. and Units as required.
no load condition reads 0.0 Hof fset. . L )
Lo Point Offsetis also described in section 0.
If a different error occurs at both high and low points atwo point offsetcan be applied as follows:-
Do This The Display You Should See Additional Notes
1. Inthe PV Input list scrollto Lo Point should be set to 0 to correspond to the
Lo Offset and adjust until PUInPut transducer range
the no load condition reads Of feat
0.0 Lo Point
Lo Offset
2. In the PV Input list scrollto Hi Point should be setto 2000 to correspond to the

Hi Offsetand adjust until
the fullload condition reads
2000.0

PUInFut

Lo Offsat
Hi Point
“Hi Offset

transducer range.

High and Low offsets are also described in section
7.2.8.
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24.5 Comparison

Comparison calibration is used to calibrate the controller againsta known reference instrument.

The load is removed (or taken to a minimum) from both instruments. The controllerlow end calibration
is done using the ‘Start Calibration’ parameter. This enables a ‘CalAdjust’ parameter whichis a scaling
factor on the ‘Output Value’ to read the same as the reference instrument. The Output Value may be
wired for use in a control strategy and displayed, forexample, on a user screen

To calibrate the high end, add a weightto both transducers and when the reading has become stable
selectthe ‘Start Hi Cal’ parameter then enterthe new reading from the reference instrumentinto
‘CalAdjust’.

The Output Value can be internallywired as the measured value in a particular control strategy.

Reference
Measurement
Device Controller under
Calibration
EUROTHERM
Reference
w eight
Reference Measurement
Transducer Lo m— Transducer

Figure 24-6: Comparison Calibration
24.5.1 Physical Wiring
As Load Cell

24.5.2 Configure Parameters
Configure the controllerthe same as forthe load cell except setthe Txdr ‘Cal Type’ to ‘Compare’
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24.5.3 Comparison Calibration

Do This

The Display You Should See

Additional Notes

1. Remove orreduce the load fromthe load cell to establish a low end reference
2 Press @ to scrollto ‘Start This starts the low calibration point.
Cal' and @ or @ to
‘Yes'
3. A‘Cal Adjust’ parameter A value must be entered before the controller will
becomes available. Use proceed to the next state.
or @ to enter the
difference between the
controller measured value
and the reference
instrument reading.
4. Confirmthe value .
Cal Addiust
117
iFCancel @#30K
5. Addaloadtotheload cell (thiswould normally be at full scale of thetransducer butmaybe done with lower
w eights)
6. Press @ to scrollto ‘Start Tzl
Hi Cal’ and @ or @ 1o RanSe Maw
Yes’ Range Min
#Start. Hi Cal es
7. Repeat 3 and 4 above for The ‘Output Value’ parameter should now read the
the high point same as the reference instrument
296 Part No HA027988 Issue 19 May 17
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24.6 Transducer Scaling Parameters
The following parameters allow the transducer type to be configured and calibrated:-

List Header—Txdr Sub-headers:1or 2

Nam e Param eter Des cription Value Default | Access

@ to select Press @ or D 1o change values Level

Cal Type Used to selectthe type of 0: Off Transducer type unconfigured Off Conf
transducer calibration to perform
See descriptions at the . At
beginning of this chapter. 1: Shunt Shunt calibration

2: Load Cell Load Cell
3: Compare Comparison

Cal Enable To make the transducer ready No Not ready No Conf
for calibration. Yes Ready
Must be setto Yes to allow
calibration to be done at L1.

This includes Tare Cal.

Range Max The maximum permissible range [ Range minimum to maximum display (99999) 1000 Conf
of the scaling block

Range Min The minimum permissible range | Minimum display (-19999) to Range max 0 Conf
of the scaling block

Start Tare Begin tare calibration No No L1 if ‘Cal

Yes Start tare calibration Enable’
=‘Yes’

Start Cal Starts the Calibration process. No No L1 if ‘Cal
© for Load Cell and Yes Start calibration Enable’
Comparison calibration ‘Start ='Yes
Cal' starts the first calibration
point.

Start Hi Cal For Load Cell and Comparison No No L1 if ‘Cal
calibration the ‘Start High Cal’ Yes Start high calibration Enable’
must be used to startthe second =‘Yes’
calibration point.

Clear Cal Clears the current calibration No No L3
constants. This returns the Yes To delete previous calibration
calibration to unity gain values

Tare Value Enter the tare value of the Range betw een maximum display and minimum Conf
container display

Input Hi Sets the scaling input high point | Range betw een Input Lo and maximum display L3

Input Lo Sets the scaling input low point Range betw een Input Hi and minimum display L3

Scale Hi Sets the scaling output high Range betw een Scale Lo and maximum display L3
point. Usually the same as the
‘Input Hi’

Scale Lo Sets the scaling output low Range betw een Scale Hi and minimum display L3
point. Usually 80% of ‘Input Lo’

Cal Band The calibration algorithms use 0.0 t0 99.999 Conf
the threshold to determine if the
value has settled. When
sw itching in the shunt resistor,
the algorithm w aits forthe value
to settle to w ithin the threshold
before starting the high
calibration point.

Shunt State Indicates w hen the internal Off Resistor not switched in L1
shunt calibration resistor is On Resistor switched in
switched in.

Only appears if ‘Cal Type' =
‘Shunt’
Cal Active Indicates calibration taking place | Off Inactive L1 R/O
On Active
Input Value The input value to be scaled. Minimum display — Maximum display (-9999.9 to L3
9999.9)

Output Value The Input Valueis scaled by the | Range betw een Scale Hi and Scale Lo L3
block to produce the Output
Value
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List Header—Txdr Sub-headers: 1or 2
Nam e Param eter Description Value Default | Access
@ 10 select Press @ or @ to change values Level
Output Status | The sensor break/fault status of | Good Conf
the PV output Bad
Cal Status Indicates the progress of 0: Ildle No calibrationin progress L1 R/O
calibration 1: Active Calibration in progress
2: Passed Calibration Passed
3: Failed Calibration Failed

24.6.1 Parameter Notes

Enable Cal This may be wired to a digital inputfor an external switch. If not wired,then the value may be
changed.
When enabled the transducer parameters maybe altered as described in the previous
sections. When the parameter has been turned On it will remain on until turned off manually
even if the controlleris power cycled.

Start Tare This may be wired to a digital inputfor an external switch. If not wired, then the value may be
changed.

Start Cal This may be wired to a digital inputfor an external switch. If not wired, then the value may be
changed.
It starts the calibration procedure for:
Shunt Calibration
The low point for Load Cell Calibration
The low point for Comparison Calibration

Start Hi Cal This may be wired to a digital inputfor an external switch. If not wired, then the value may be
changed.
It starts:-
The high pointfor Load Cell Calibration
The high pointfor Comparison Calibration

ClearCal This may be wired to a digital inputfor an external switch. If not wired, then the value may be
changed.
When enabled the inputwill resetto defaultvalues. A new calibration will overwrite the
previous calibration values if Clear Cal is not enabled between calibrations.
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25.

Chapter 25 User Values

Uservalues are registers provided for use in calculations. They may be used as constants in equations
or temporarystorage in extended calculations. Upto 16 User Values are available provided they have
beenenabledinthe ‘Inst ‘Enb’ page (Chapter 6) in configuration level. Each User Value can then be
setup in the ‘UserVal’ page.

25.1

User Value Parameters

List Header—UsrVal

Sub-headers:1to 16

Nam e Param eter Description Value Default | Access
@ to select Press @ or ® 1o change values HEE
Units Units assigned to the User Value | None Conf
Abs Temp °C/°F/°K,
V,mV, A, mA,
PH, mmHg, psi, Bar, mBar, %RH, %, mmWG,
iNWG, inWW, Ohms, PSIG, %02, PPM, %CO2,
%CP, %l/sec,
RelTemp °C\°R°K(rel),
Vacuum
Custom 1, Custom 2, Custom 3, Custom 4,
Custom 5, Custom 6,
sec, min, hrs,
Res’n Resolution of the User Value XXXXX to X.XXXX Conf
High Limit The high limit may be set for 99999 L3
each user value to preventthe
value being setto an out-of-
bounds value.
Low Limit The low limit of the user value -99999 L3
may be setto preventthe user
value from being edited to an
ilegal value. This is important if
the user valueis to be used as a
setpoint.
Value To set the value withintherange | See note 1 L3
limits
Status Can be usedto force agood or Good L3
bad status onto a user value. Bad
This is usefulfor testing status
inheritance and fallback
strategies.

If ‘Value’ is wired into but ‘Status’ is not, then, instead of being used to force the Status it will indicate the
status of the value as inherited form the wired connection to ‘Value'.
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26. Chapter 26 Calibration

The controlleris calibrated during manufacture using traceable standards for every inputrange. ltis,
therefore, not necessaryto calibrate the controller when changing ranges. Furthermore,the use ofa
continuous automatic zero correction of the inputensures thatthe calibration ofthe instrumentis
optimised during normal operation.

To comply with statutory procedures such as the Heat Treatment Specification AMS2750, the calibration
of the instrumentcan be verified and re-calibrated if considered necessaryin accordance with the
instructions givenin this chapter.

For example AMS2750 states:- "Instructions for calibration and recalibration of "field test
instrumentation” and "control monitoring and recording instrumentation" as defined bythe NADCAP
Aerospace Material Specification for pyrometry AMS2750D clause 3.2.5(3.2.5.3 and sub clauses)"
Including Instruction for the application and removal of offsets defined in clause 3.2.4

26.1 To Check Input Calibration

The PV Input may be configured as mV, mA, thermocouple or platinum resistance thermometer.

26.1.1 Precautions
Before checking or starting any calibration procedure the following precautions should be taken:-

. When calibrating mVinputs make sure thatthe calibrating source outputis setto less than
250mVbefore connectingitto the mVterminals. If accidentallya large potential is applied (even for
less than 1 second),then at leastone hour should elapse before commencing the calibration.

. RTD and CJC calibration mustnotbe carried out without prior mV calibration.

. A pre-wired jig builtusing a spare instrumentsleeve mayhelpto speed up the calibration
procedure especiallyif a number ofinstruments are to be calibrated.

. Power should be turned on only after the controller has been inserted in the sleeve of the pre-
wired circuit. Power should also be turned off before removing the controller from its sleeve.

. Allow at least10 minutes for the controller to warm up after switch on.

26.1.2 To Check mV Input Calibration

The inputmay have been configured for a process inputofmV, Volts or mA and scaled in Level 3 as
describedinsection 7.2.6. The example described insection 7.2.6.1 assumes thatthe displayis setup
to read 75.0 for aninput of 4.000mV and 500.0 for an input of 20.000mV.

To check this scaling, connecta milli-voltsource, traceable to national standards, to terminals V+ and V-
using copper cable as shownin the diagram below.

il w

Controller =] Source
V+

Copper cable
- B—="

X

Figure 26-1: Connections for mV Calibration

®© Ensurethatno offsets (see sections 0 and 7.2.8) have been setin the controller.
Setthe mV sourceto 4.000mV. Checkthe displayreads 75.0 +0.25% + 1LSD (leastsignificantdigit).
Setthe mV source to 20.000mV. Check the displayreads 500.0 +0.25% + 1LSD.
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26.1.3 To Check Thermocouple Input Calibration
Connecta milli-voltsource, traceable to national standards, to terminals V+and V- as shown in the diagram below.
The mV source mustbe capable of simulating the thermocouple cold junction temperature. It mustbe connectedto
the instrumentusing the correcttype of thermocouple compensating cable for the thermocouple inuse.

Controlle_r Thermocouple
Thermocouple
v Compensating cable simulator set to
v+ ®+  TCuype
v B ®-

Figure 26-2: Connections for Thermocouple Calibration

Setthe mV source to the same thermocouple type as that configured in the controller.

Adjustthe mV source to the minimumrange. Fora type Jthermocouple,forexample,the minimumrangeis -
210°C. However, ifit has been restricted using the Range Low parameterthen setthe mV source to this limit.
Checkthat the reading on the displayis within +0.25% of reading + 1LSD.

Adjustthe mV source for to the maximum range. For a type Jthermocouple, forexample,the maximum rangeis
1200°C. However, if it has been restricted using the Range High parameterthen setthe mV source to this limit.
Checkthat the reading on the displayis within +0.25% of reading + 1LSD.

Intermediate points maybe similarlychecked if required.

26.1.4 To Check RTD Input Calibration
Connecta decade boxwith total resistance lower than 1K and resolution to two decimal places in place ofthe RTD
as indicated on the connection diagram below before the instrument is powered up. If at anyinstantthe
instrumentwas powered up withoutthis connectionthen atleast 10 minutes mustelapse from the time of restoring
this connection before RTD calibration check can take place.

Controller Matched impedance Decade
copper leads Box

]
¥

Figure 26-3: Connections for RTD Calibration

The RTD range of the instrumentis -200 to 850°C. It is, however, unlikelythat it will be necessaryto check the
instrumentover this full range.

Set the resistance ofthe decade boxto the minimum range. For example 0°C = 100.00Q. Checkthe calibration is
within +0.25% of reading + 1LSD.

Set the resistance ofthe decade boxto the maximum range. Forexample 200°C = 175.86Q. Check the
calibrationis within +0.25% of reading + 1LSD.
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26.2 Input Calibration
If the calibration is notwithin the specified accuracyfollow the procedures in this section:-
Inputs which can be calibrated:-

. mV Input. Thisis a linear80mV range calibrated at two fixed points. This should always be done
before calibrating eitherthermocouple or resistance thermometerinputs. mAranges are included in
the mVrange.

e Thermocouple calibration involves calibrating the temperature offsetof the CJC sensoronly. Other
aspects ofthermocouple calibration are also included in mVcalibration.

. Resistance Thermometer. This is also carried out at two fixed points - 150Q and 400Q.

26.3 Precautions
Observe the precautions stated in section 26.1.1.

26.3.1 To Calibrate mV Range

Calibration ofthe mVrange is carried out using a 50 milli-voltsource, connected as shown inthe
diagram below. mAcalibrationis included in this procedure.

——

Controller Vi 50 mv
@D Source
V+ me +
®—' i Copper cable ®
—— ) O

For bestresults OmV should be calibrated by disconnecting the copper wires
from the mV source and short circuiting the input to the controller

Figure 26-4: Connections for mV Calibration

To calibrate the PV Input:-

Do This The Display You Should See Additional Notes

1. From any display press @ as This may be ‘PVinput’ or a ‘DC Input’ module.

many times as necessaryto
select the input to be calibrated

2. Press @ to select ‘Cal State’

3. SetmVsourceforOmV (orapply a shortcircuit as indicated).

‘Confirm’ willautomatically be requested.

4. Press @ or @ to choose

‘Lo-OmV’
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Do This The Display You Should See Additional Notes

The controller willautomatically performthe
calibration procedure.

5. Press @ or @ toselect

‘Go'
The calibration can be aborted at any stage.

Press @ or @ toselect‘Abort’. Aftera
brief flicker of the display ‘Cal State’ willreturn
to ‘Idle’.

6. press @ or (O to'Accept’ It is also possible to ‘Abort’ at this stage.

The controller then returns to the ‘Idle’ state.

By pressing Accept, this means that the
calibration willbe used for as long as the
controller is switched on. When the controller
is switched off the calibration will revert to that
setduring manufacture.

To use the new calibration permanently select
‘Save User’ as described in the next section

7. SetmVsourcefor50mV (orremove the shortcircuit).

The controller willagain automatically calibrate
to the injected input mv.

8. Press @ or @to select 'Hi-

50mV’

9. Now repeat5and 6 above to

calibrate the high mV range If it is not successfulthen ‘Fail’ willbe

displayed

26.3.2 To Save the New Calibration Data

Do This The Display You Should See Additional Notes

The new calibration data w ill be used follow ing
a pow er dow nof the controller

10. Press @ or @ toselect

'Save User’

26.3.3 To Return to Factory Calibration

Do This The Display You Should See Additional Notes

The factory calibration w ill be reinstated

11. Press @ or @ toselect

'Load fact’
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26.3.4 Thermocouple Calibration
Thermocouples are calibrated, firstly, by following the previous procedure for the mVranges, then
calibrating the CJC.

This can be carried out using an external CJC reference source such as anice bath or usinga
thermocouple mVsource. Replace the copper cable shown in the previous diagram with the appropriate
compensating cable forthe thermocoupleinuse.

— Thermocouple
Controller VI @l] simulator set to
—_— T/C type and
V+ 1 + 0°C
®—' Thermocouple Compensating cable ®
V- -
SN ®
———

Figure 26-5: Connections for Thermocouple Calibration

Setthe mV source tointernal compensation for the thermocouple in use and setthe output for OmV.
Then:-

Do This The Display You Should See Additional Notes

1. This example is for PV Input
configured as atype K
thermocouple

2. From the ‘Cal State’, press @
or @ to select‘CJC’

Press @ or @ toselect‘Go’

4. The remaining procedure is the
same as described in the
previous section

The controller automatically calibrates to the
CJC input at OmV.

As it does this the display willshow ‘Busy’
then ‘Passed’, assuming a successful
calibration.

If it is not successfulthen ‘Failed’ willbe
displayed. This may be due to an incorrect
input mv
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26.3.5 RTD Calibration
The two points at which the RTD range is calibrated are 150.00Q and 400.00Q.
Before starting RTD calibration:

e Adecade box with total resistance lowerthan 1K mustbe connected in place of the RTD as
indicated on the connection diagram below before the instrument is powered up. If at anyinstant
the instrumentwas powered up withoutthis connection then at least 10 minutes mustelapse from
the time of restoring this connection before RTD calibration can take place.

e Theinstrumentshould be powered up forat least10 minutes.

Before using or verifying RTD calibration:
e  The mVrange mustbe calibrated first.

Decade Box
Controller VI @D ®
=~<— | Matched impedance copper leads
—
v+ (& A
v &
Figure 26-6: Connections for RTD Calibration
Do This The Display You Should See Additional Notes

1. This example is for PV Input
configured as a Pt100 RTD

2. With ‘Cal State’ selected,

press @ or @to select

‘Lo-1500hm’

Setthe decade box for 150.00Q

The controller automatically calibrates to
the injected 150.00Q2 input.

As it does this the display w illshow ‘Busy’
then ‘Pass’, assuming a successful
calibration.

If it is not successful then ‘Failed’ will be
displayed. This may be due to an
incorrectinput resistance

3. Press @ or @ to choose
‘Go’

Setthe decade box for 400.00Q

4. Repeat the procedure for ‘Hi-
4000hm’

The calibration data can be saved or you
canreturnto Factory Calibration as
described in sections 26.3.2 and 26.3.3.
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26.4 Calibration Parameters
The following table lists the parameters available in the Calibration List.

List Header - PV Input Sub-headers: None
Name Param eter Value Default | Access
@ to select DSl Press @ or D 1o change values Ltz
Cal State Calibration Idle Normal operation Idle Conf
is;]tgltﬁ of the Lo-0mv Low input calibration for mV ranges L3 RO
Hi-50mvV High input calibration for mV ranges
Lo-0v Low input calibration for V/Thermocouple ranges
Hi-8V High input calibration for VV/thermocouple ranges
Lo-0v Low input calibration for HZ Volts range
Hi-1V High input calibration for HZ Volts range

Lo-1500hm Low input calibration for RTD range

Hi-4000hm High input calibration for RTD range

Load Fact Restore factory calibration values

Save User Savethe new calibration values

Confirm To start the calibration procedure when one of the
above has been selected

Go Starting the automatic calibration procedure

Busy Calibration in progress

Passed Calibration successful

Failed Calibration unsuccessful

The above listshows the parameters which appear during a normal calibration procedure. The full listof
possible values follows —the numberis the enumeration for the parameter.

1:Idle

2: Low calibration pointfor Volts range

3: High calibration pointfor Volts range

4: Calibration restored to factory default values
5: Usercalibration stored

6: Factory calibration stored

11:Idle

12: Low calibration pointfor HZ input

13: High calibration pointfor the HZ input

14: Calibration restored to factory defaultvalues
15: User calibration stored

16: Factory calibration stored

20: Calibration pointfor factory rough calibration
21:1dle

22: Low calibration pointfor the mV range

23: Hi calibration pointforthe mV range

24: Calibration restored to factory defaultvalues
25: User calibration stored

26: Factory calibration stored

30: Calibration pointfor factory rough calibration
31:Idle

32: Low calibration pointfor the mV range

33: High calibration pointfor the mVrange

34: Calibration restored to factory defaultvalues
35: Usercalibration stored

36: Factory calibration stored

41:1dle
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42:
43:
44:
45:
46:
51:
52:
54.
55:
56:

200:
201:
202:
210:
212:
213:
220:
221:
222:
223:

26.5 Val

Low calibration pointfor RTD calibration (150 ohms)
Low calibration pointfor RTD calibration (400 ohms)
Calibration restored to factory defaultvalues

User calibration stored

Factory calibration stored

Idle

CJC calibration used in conjunction with Term Temp parameter
Calibration restored to factory defaultvalues

User calibration stored

Factory calibration stored

Confirmation of requestto calibrate

Usedto start the calibration procedure

Usedto abort the calibration procedure

Calibration pointfor factory rough calibration
Indication that calibration is in progress

Usedto abort the calibration procedure

Indication that calibration completed successfully
Calibration accepted butnot stored

Usedto abort the calibration procedure
Indication that calibration failed

ve Position Output Calibration

Calibration ofthe VP output is associated with whichever digital outputhas been configured to drive the
valve. Suitable outputs are the LogiclO. Relay, Logic or Triac Output Module. The calibration ofthe VP
outputis describedinsection 8.2.4.

If a feedback potentiometeris being used, the calibration ofthis is performed in the Potentiometer Input
Module andis described in section 10.4.5.
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26.6

DC Output and Retransmission Calibration

Voltmeter
——

Controller 1A +
X
@ Copper cable O

e———

1B @] @

———

Figure 26-7: Calibration of DC Output Module

The following procedure is particularlyrelevantto retransmission outputs where the absolute value of the
output mustcorrespond with the device (such as a chart recorder) being used to monitor the
retransmitted value.

Connecta voltmeter to the output to be calibrated. The example shown in Figure 26-7 shows position 1
fitted with a DC Output module.

Select Configuration level.

1. Press O to selectthe listheader for the module to be calibrated. In this example ‘Mod 1A’

o O~ W DN

© 9 0

10

13.

14.
15.

. Press @ to scrollto ‘Cal State’

. Press @ or @ to select’'Lo’ to calibrate the low point. Then ‘Confirm’, then ‘Go’.
. ‘“Trim’ willbe shown.

. Press againtoscrollto ‘Cal Trim’

. Press D orM 1o adjustthe value read by the woltmeter to 1.00V. The value shown onthe

controllerdisplayis arbitrary and has the range -32768to 32767.

. Returnto ‘Cal State’. This canbe done by pressing followed by O}

. Press @ or @ to ‘Accept’. The displaywill returnto ‘Idle’.

. Itis now necessaryto calibrate the high point.

. Press @ or @ to select'Hi" to calibrate the high point. Then ‘Confirm’, then ‘Go’.
. “Trim’ will be shown.

11.
12.

Press againtoscrollto ‘Cal Trim’

Press @ or ™ 1o adjustthe value read by the woltmeter to 9.00V. The value shown onthe
controllerdisplayis arbitrary and has the range -32768to 32767.

Returnto ‘Cal State’. This can be done by pressing followed by O}

Press @ or D to ‘Accept’. The displaywill return to ‘Idle’.
The above procedure should be repeated for all retransmission outputs.
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27.

27.1

27.2

Chapter 27 Configuration UsingiTools

Configuration ofthe instrumentwhich has been described so farin this manual has been through the
userinterface of the controller. iTools provides a software platform for configuring Eurotherm
instruments and also allows additional functions, such as naming of certain parameters and creating
UserPages,to be performed. This chapter gives an introduction to usingiTools to configure 3500
series instruments.

Further details are available in the iTools Help Manual Part No. HA028838 which can be downloaded
from www.eurotherm.co.uk. and provides further information on how to install, connectand generally
operateiTools.

Features
e Parameter Setup
e Device Operation
e Configuration of User Pages
e Recipe Editor
e Alarms editorand customise alarm messages
e  Graphical wiring
e Program Editing
e Device Cloning
e Customise usertext
e Configuration ofuser switches

On-Line/Off-line Editing

If you open the editor on a real device then all the changes you make will be written to the device
immediately. All the normalinstrumentrules applyso you will be able to make the same changes to the
parameters ofarunning instrumentthatyou could make using its front panel.

If you open a program file or open the Programmer Editor on a simulation you will need to save the
program orsenditto a real device.

Offline programming is actuallydone using an instrumentsimulation thatcan hold as manyprograms as
arealinstrument. If you wishto create a setof programs which will all be used in a single instrument
you can create a new program and then change the program number using the spin control and edit
another program. Each program mustbe saved separately. If you make a change to one program and
switch to another program you will be prompted to save that program.
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27.3

27.4

Connecting a PC to the Controller

The controllermay be connected to the PC running iTools using the EIA232 or EIA485 communications
digital communications ports HorJ as shown in section 1.8.1. Alternatively, usingthe IR clip or
configuration clip as shown in section 14.2

To Scan for Connected Instruments

L)
Open iTools and, with the controller connected, press =~ #&an onthe iTools menu bar. iTools will
search the communications ports and TCPIP connections forrecognisable instruments. Controllers
connected with the configuration clip (CPI), will be found at address 255 regardless ofthe address
configured in the controller.
The iTools Help Manual, part no. HA028838, provides further step by step instructions on the general
operation of iTools. This and the iTools software maybe downloaded from www.eurotherm.co.uk.

In the following pages itis assumed thatthe useris familiar with these instructions and has a general
understanding of Windows.

S

Scan

=¥ iTools
Ble Device Wiew Cptons Window Help

B i B S h on S

Mew File Open File  Load Save Frint Scan Add  Remove
ElGraphical Wiring  EBParameter Explorer  BlDgvice Panel Bl Terminal Wiring BoDevice Recipe &JPWgtcthecwpe Hprogrammer @ User Pages | MOPQScope =ITools Secl

] Q [ &

Access  Views Help

-4 Access

(3 Instrument
@wn

3 AlmSummary
0 Comms

3 commstab
3 Loop

2 Programmer
2 Program

(1 Diag

3 Brawse

IE|

COM11D001-3504

Level 2 (Engineer) || 3504 v E2.32 | A

In the View menu selectPanel Views to show the controller fascia.

Press | PECESS 15 change the controller between operator and configuration levels.

Figure 27-1: Opening View
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27.5

Parameter Set Up

Allows parameters to be configured.

P ker Expl . . L
Press [ Parameter Explorer ordouble click the folder in the browserto get this view

Open up the parameterlistby clicking on the required folder. Double clicking another folder will open
more parameter lists. Rightclickin the parameterlistto reveal or hide columns.

To change the analogue value of a parameter, double click the parameter and change its value. To
change the value of an enumerated parameter open the drop down menu and use the pop-up window

The ‘Access’ button puts the controllerinto configuration mode. In this mode the controller can be set
up withoutits outputs being active. Press ‘Access’againtoreturnto operating level.

The instrumentview is optional. Select ‘Panel Views’ in the ‘View’ menu.
To find a parameter selectthe ‘Find’ tab

Fle Device Explorer Wiew Options Window Help

5 & W & | % £+ X [@ a | &

Mew Fle OpenFile  Load Save Print Scan Add  Remove || Access  Yiews Help
@ craphical wiring  EBParameter Explorer  BDevice Panel Bl Terminal Wiring BrDevice Recipe éf}\l\lgtcthecipe #programmer @ User Pages M opc

(2, [SEEREONIREEREN <= coM1.ID001-3504 - Parameter Explorer (Alarm. 1) |

e - a-
0 Access [Mame | Description | Address| alug| Low Limit] High Limit|ired From [Comment |
#-0 Instrument: # Message  Popup Message
w610 # Type Alarm Type 10240] AbsHi() ~ MNaone (0) DewBand (5)
#in Alarm Input 0.00 -10000000000.00 10000000000.00
AlmSummar
i gﬂ«l ¥ # Threshaold  Thrashnld 10241 7.00 10000000000.00 10000000000.00
arm Out Output 10248 Off (0) -
=31 # Inhibit Alarrm Inhikit 10247 Mo~
= Comms # Hystaragis  Alarm Hysterasis 10242 0.00 0.00 10000000000.00
+-1 Commstab # Latch Latching Mode 10244 Mane (0) ~ None (0) Event [3)
-0 Loop & Ack Alarm Acknowledge 10250 Mo (0) -
=2 Programmer # Block Alarrn Blocking Mode Enable 10246 Mo () -
Bl # Priori Priari 10245 Med (@) ~ Lovwe (1 Higgh (3
3 Program ty ty o
= (11 Diag # Delay Delay Time 10248 - i 500k

Alarm.1 - 12 parameters (2 hidden)

3 Browse

E

Fixed SCADA addresses are displayed for those parameters that are included in the
SCADA table by default. For all other parameters nothing is displayed.

See also Appendix A.

COm1.1D0071-3504

Level 2 (Engineer) | 3504 w.E2.32 COM1.ID001-3504 - Parameter Explorer (Alarm. 1)

Figure 27-2: Parameters in the Alarm 1 Folder

The example above shows how to configure Alarm 1 as an Absolute High with a threshold of 7.00 units.
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27.6

Device Panel

press EBIDEYiEE Panel o yic feature. The Panel displays the active instrumentpanel. This can be
used for remote viewing, diagnostics or Training. iTools can be used OFF-LINE to configure the
product. The panelview gives an indication of how the instrumentwill appear when the configurationis

downloaded.

Eile Dewvice Yiew Options

o [

Mew File  Open File

-
Load

Window Help
&
Save Prink

& Q|

Access Views

=

& <Urtitled 1

-3 Arress
- Instrument
D Recipe
w1 10

D alarm

{7 almsummary
#-{Z1 BCDInput
D Zamms

D Digalarm
{23 Humidity
G- IPMonitar
M3 Lgcz
H{1 Lacs

-

&0 Moz

—_— T

=

EE

ERrarameter Explorer [ Device Panel  BlyDevice Recpe  Libwatch/Recipe  4|Programmer [ User Pages  [F] Graphical Wiring

ntitled 1= - Device Panel ¥iew

ELIROTHERM

82 100

#lamll
¥

| Level 2 (Engineer)

3504 v, E0.38

Figure 27-3:

Instrument Display Simulation

The front panel control buttons, shown in the Device Panel display, are active and clicking on them with
the mouse will cause the displayto behave as a realinstrument.

© Clicking on the Page button, , with Ctrl pressed emulates pressing the page and scroll buttons

together.
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27.7 User Pages Editor

The UserPages Editor provides user configurable pages, known equallyas User pages or Custom
pages. Upto 8 UserPages with a total of 64 lines can be created and downloaded into the controller to
show a scrollable sequence of parameter values in a variety of displaystyles..

The User Page Editor is opened by:

0
1. Clicking on the 'User Pages'tool Hser Pages in the Views toolbar

2. Selecting 'User Pages'from eitherthe Views Menu or the Device context menu
3. Using the shortcut <Alt> + <U> inthe iTools main window.

w iTools =RARE X

File Device Pages View Optiens Window Help
=) ch = & 5 op x & I -
Access Views Help
ice Becine b Beci D ammmer [0 User Pages | #8 0PC Scope

Mew File  Open File Load Save Print Scan Add Remove
@5 The main display can show any parameter on a User Page —in this case the oo s
-

(] Graphi
Loop 1 Main PV. The display, how ever, cannot show all alpha-numeric

characters, forexample the enumeration ‘no’ willonly be shownas ‘0’.
N\

‘ X
23 Browse - Main Display: |Loop.1.Main PV D
» 00 Access Promote Parameter List (3 items):
» 423 Instrument
> 210 Style  List Parameter User Text
-3 AlmSummary ] Alarrnd Threshold (no user text)
p A2 Alarm = (iet only) Alarm1
- 2 comms EJioopior oo |
. (21 Commastab
p-C Lge2 .
. (1 Loop Text entered here willbe show n on the
» B3 Programrmer : ;
23 Program instrument display I
> Diag Selected User Page: Selected Promote Parameter:
Promote Parameter Totals: . . Syle Left origin Bar
Graph Low B Graph High B
Usedltems: 3 Free ltems: &1 000 000 ACCess: Lev 1 Alterable =
Lew 1 Read Only =
4 1 Lewv 1 Alterable 3

Level 2 (Engineer) 3504 v.330 Lev 2 Read Onli

Figure 27-4: User Pages Editor

If the device is a connected device (i.e. it is not a clone), the window opens with the current configuration
displayed. If the device is a clone, the configuration grid is empty (for new clones) or contains the saved
configuration (for saved clones).

The window consists ofthe following areas:

1. Main Display. This allows the userto selectthe parameterto appear as the main displayitem. As
there is a maximum offive characters, not all parameters are suitable for displayhere.

2. Toolbar.
3. Loopsummarypage tabs.

4. 'UserPages'tab usedtoreturn the userpage to the displayafter accessing anyof the loop summary
tabs.

5. Faceplate of the instrument (live' if connected)

'‘Promote Parameter Totals’, showing the number ofitems used in all pages and the number of free
items available.

7. A’'Promote Parameter List'showing the displayitems for the currentpage.

A'Selected User Page'area showing page specific items, and a pair of entry boxes for setting graph
limits for all relevant bargraphs on this page.

9. A'Selected Promote Parameter' area showing details ofthe currently selected item.
10. The Access box at the bottom right has the following enumerations and meanings:

Enumeration Level 1 Level 2 Level 3

Lev 1 Read Only Read only Read/Write Read/Write
Lev 1 Alterable Read/Write Read/Write Read/Write
Lev 2 Read Only Hidden Read only Read/Write
Lev 2 Alterable Hidden Read/Write Read/Write
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27.7.1 To Create a User Page

P 1
1. Press %%

il :I to selectthe page number,1to 8

2. Doubleclickin the firstrow of the table to the right of the instrument

display

3. Chooseastyle from the pop up window — shown right

4. If the style selectedis ‘Text', enter this in the ‘User Text' pop up

User Text

]

Input user text:

5. If the style selectedis ‘Value’ (or other), choose the parameter from
the Add item at position ..” pop up.

) Edit item 2 (=23
AD Alarm -
Reference
4] Threshold
AT T h
Delete Wire
Show Help ] [ [0]:% l l Cancel

6. Usingthe above two examples,the
Parameter Listwill look like this.

7. Rightclickin the listto:-
a. Insertanitem
b. Removean item

c. EditWire. Allows you to change

the parameter selected

@ "0

Open Parameter Help

| Stile |
[l Conditional Text

m Walue Only

EEE] sl Row

EES] single Row

™ Dual Fow

% Triple Row

Left arigin Bar

Centre origin Bar

=Y B Graph Title 1

Bar Graph Title 2

rDrescription
User text only [left justified).

Cancel

[ o |

FPromote Parameter List (2 items):

8.Select the operator level at which the user page will be displayed

If a bar graphis displayed setthe low and high graph axes

9.  Selectthe Level in which the User Page is Read Only, Read/Write or Hidden

The formatof the userpage is showninthe instrumentview (6 above)

The userpage can now be saved and downloaded to the instrument.

Style
I text only)
=] Alarm.L

List Parameter User Text
Too Hot

Threshold

Edit Text. Allows you to enter your own text for the parameter displayed
Edit Style. Thisis showninthe pop up window
Read Parameter Properties

5Selected Page

Itemns: i}

I Lewel 1 = I

0.00 0.00

Access: Lew 1 Read Only =
[e— e ] F‘ Cnl s i
 Lew1 Alterable [
~ Lew 2 Read Only L

—lew? Alterahle

Lewel:

An alternative way to create a User Page is to drag and drop the required parameter from the parameter listinto

the appropriate row.
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27.7.2 Style Examples
The following examples show the controller displayproduced for each individual style entered.

Select ltem Style

Action

Controller Display

|m Test

Text entered willappear on the first line of the controller
display. Eg.

Style:

Parameter User Text |

Further lines of text may be added. Up to four lines willbe
show n on the controller display at any time.

Use to scrollthrough the text on the controller display

2 | Conditional Text

Text entered will only be show nif a conditionis true. e.g.

Style | List Parameter User Text

The text only appears w hen the logic input on LA is true

3 B alue Oy

The value of the chosen parameter w ill be displayed in the
firstand subsequentrows. E.g.

Style List Pararmeter User Text

| wmm|Loop.1.Main P [inous

This style does not have user text

B 456"

Too Hot.

4. EEEL] Gplit Row

The value of a parameter may be displayed to the leftand
to the right of the controller display. The follow ing example
show sthe entry set up for digital inputs LA and Lb

Style I Lisk i Parameter I Uset Text Il

T 10.LocIo.LA Py LA

5 EEL] Single Row

The value of the parameter w ill be displayed on the right
side of the user page. To customise the text, right clickin
the field show n below and select Edit Text

Style List Parameter LUser Text
[ omm]Alarml  [Threshod A1 Trip

6. m Dual Fow

The value of a parameter and a user defined label may be
displayed on tw o lines of the controller display. The
follow ing example show sthe entry set up for digital inputs
LA and Lb

Style i Lisk I Parameter i User Text |
EE jis} LchO LB Py LA

339

Al 1 TriFr =9.83

7 % Tiiphe Riow

The description can be up to 20 characters long and is
spread betw een the firsttwolines on the display. The
parameter value appears on the third line.

Style | List Parameter User Text

8. m Left oeigin Bar

This places a bar graph to the left of the display w ith user
textto the right. Keep the user textlength to a minimum.

Skyle Lisk Parameter Lser Text
Locp 1 5P

Do notforgetto setup the Graph Low and High limits

4996

I to 16 chara

[= =1

15000 -

| TewE
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This places a bar graph w ith centre origin to the left of the
Lenire ongir biar display with user text to the right. Keep the user text T
length to a minimum. - .

— |

Ertoe

Parameker Lser Text

Error Etrar

Do notforgetto setup the Graph Low and High limits

0 w10 This adds Text, Graph Low and High Limits only. If this is
10. Bar Greph Title 1 associated w ith a parameter the name of the parameter is

used as the text. The textis truncated if too long

It is necessaryto add the bar graph as a separate item.

i Style | List | Parameter I User Text |

(text anly) Pressure

Loop.1.5P SP1

This adds centre zero value (0.00) to the bar graph plus
11. m Bar Graph Tile 2| text. The display will show graph limits, textand the

parameter value. If this takes up too many charactersthen
priority is givenfirstto the value, then to the text, then to
the limits.

Style List Parameter User Text

Loap.1.Main

PY

Note 1:

A userpage is produced by adding styles one after another. Generally this can be made in any order.
However, the defaultstyle of 3500 series displays is to show a heading in the first line of the alpha
numeric section, followed bya listof parameters and their descriptions - the scroll button being used in
operator mode to selectparameters. When producing auser page, itis recommended thatthis default
style is followed to avoid confusion during operation.

In the case of a Triple Line display, if this placed as the firstitem in the user page, the firstline (of user
text) takes up the title space. If another Triple Line style follows this you will be unable to scrollto this in
operator mode. To avoid this make the firstline a title (using ‘Text' style)

27.7.3 Loop Summary pages

Loop summarypages are preconfigured pages within the model 3500. The User Page Editor allows the
userto create a listof additional 'Promote’parameters which are appended to the preconfigured list.

The scroll key @ is usedtoscroll through this list, until the required parameter appears atthe bottom
of the displayscreen.

The illustration shows the Loop 1 summarypage for a two-programmerinstrument. A single
programmer unit's page is similar, butcontains neitherthe 'Loop 2 SummaryPage'nor the 'Dual Loop
SummaryPage'tab.
[ COM1.IDO01-3504, - User Page Editor

I s XxHaks|le 4

Loop 1 Summary Page l Loop 2 Surmmary Fage ] Dwal Loop Summary Page ] |Jzer Pages ]

Promote Parameter List [3 items):

| Skyle | Lisk | Parameter | User Texk |
Loop. 1.Main P
E—E] Loop.1.Main Targetsp (no user kext)

| +mm +mm | Loop. 1.Main ‘WarkingSP {no user bext)

Selected Promote Parameter:

lterm Mr: 3

Promote Parameter Totals: Style: Split Row

Uzedltemsz: 10  Free ltems: 54 Accesz Lev 1 Alerable -
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27.7.4 Immediate Programmer Setpoint

A parameter ImmPSP’ is available iniTools which can be promoted to a User Page on the controller
display. It is identical to the normal PSP except that changes using the raise/lower buttons on the front
panel take immediate effect. A typical applicationis whereitrequired to nudge the setpointgraduallyup
or down, for example, in crystal growing applications.

It mustfirstbe enabled. Selectthe Programmer Setup page followed by EnableimmSP.

Ele Device Explorer Miew Options Window Help
B ca = & S 0 x & Q &
Mew Flle OpenFile  Load Save Frint Scan Add Remowe || Access  Views Help
B araphical wiring  EBParameter Explorer B Device Panel Ml Terminal wiring  BrDevice Recpe  &dWatch/Recipe  #HProgrammer B User Pages
CCGM1ID001-3504 Sl = ad [
Setup lRun I
[Name | Description | Addrass| Value|  LowLimit] High Limit\Wired From | a
+-0 Access ~ £ Servo Servo Action 5190 PV~ P () SP
+-( Instrument # PowerFaildct Action on Power Failure 5189 3amp (0) ~ Famp (0) Conti2)
R o] & MaxEvents Maximum Mumber of Events 1] 1] i
=1 AlmSummary # EnablePYEvent Enable P Events Mo [0y =
203 Alarm # EnableUserval Enable Programmer Userva Mo [0y =
€1 Comms # EnableDelayedStart Enakle Delayed Start Mo [0y =
# EnablePIDSched Enahle Frogrammer FID Set Mo [0y =
= 0 Commstab # EnablelmmPSP | Enable Immediate PSP
+-{1 DigAlarm & ProgReset Program Reset 5225 Yes (1)~
+ [ Loop # ProgFun Frogram Fun 5226 Moy~
=3 Programmer # ProgHold Frogram Hold 5227 MNo(D) -
59 1 # ProgRunHold Frogram Fun Hold Input 5228 Mo (D) -
w2 7 # ProgRunFeset Frogram Fun Reset Input 5229 Mo (D) -
— & AdvSeg Advance Segment 5209 Mo (D) -
# SkipSeg Skip Segment 52100 Mo (0) - 3
- .. - B N — T e
Level 2 (Engineer) | 3504 v, E2,32 Toggle Configuration access level

Figure 27-5: To Enable Inmediate Programmer Setpoint

To Promote to a User Page:-
1.

Select Programmer Run page.

Ble Device Pages View Opfions Window Help
& it i =] S qr x & Q &
Mew File Open File  Load Save Print Scan Add  Remove || Access  Views Help
ElGraphical wiring EBParameter Explorer ElDevice Panel Ml Terminal wiring BoDevice Recipe @Wgtcthecipe #programmer @ User Pages Mopc
EWPCoMLID001 38 Page:[1 = & X & el L
¢ s Loop 1 Surmmany Page I Loop 2 Surmmary Pﬁge] Dual Loop Summary Page Wser Pages l
= (3 Access Main Display: ‘LDDpW dain P J
=0 Instrument EURCITHERM
=10 Promote Parameter List (2 items):
b g::mSummary H [ Styte [ List [ Parameter | User Text [
i arm - I (et orly) Immediate SP
=1 Comms = Programmer. LRUA ImmPSP (1o User text)
+-[ Commstab H
=2 Loop [Name i
=10 Programmer # CurProg H
S CurSeq
=3 Setup # ProgStaty
CurSegT: L———
o ? R Fap
+
SegTime Selected User Page: Selected Promote Parameter:
= Program SeqTarg
+(10 Diag SegRate Level Level 1 - tterm Mr -
Cyelesle Promote Paral er Totals:
- Style: -
# FastPun Graph Low Tl Graph High Il o
EndOutpll  Used tem Free ltems: 62 000 0an Access:
ImmPSP
i va >
2. Drag and drop the hidd 3
= parameter into the 3
Level 2 (Engineer) appropriate row e

Figure 27-6: Place Inmediate Programmer Setpoint on a User Page

This parameter can now be changed from the User Page on the controllerwhen the programmeris in
Hold.
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27.8 Recipe Editor

Recipes allow the operator to store the operating values of up to 24 parameters for different batches or
processesbysimplyselecting a particularrecipe to load. The name of each recipe can be customised
by the userand up to 8 recipes can be stored.

The window is used:-

To monitor a so-called ‘watch list' of parametervalues. The watch listcan contain parameters from
many differentlists within the same device and the values of these parameters are continuouslyupdated
from the device.

To create 'data sets' of parameter values which can be selected and downloaded to the device in the
sequence defined bythe recipe. The same parameter maybe used more than once in a recipe.

27.8.1 To Set Up a Recipe
The Device Recipe Editor can be opened by clicking on the Device Recipe View tool button

By Device Recipe o by selecting 'Device Recipe'in the Views menu.
The view shown below will be seen. The window is in two parts:the left part contains the recipe
parameterlistwhere each tag represents a parameter. The right-hand part contains 'Data sets'and is

initiallyempty.

B <Untitled 3> - Device Recipe Editor =G
gl aeaxXsHeas@® B i
Tag | List |Parameter |Description | Walue| Setl | Setz | Set3| Setd | Sets |

Tagl

Tage
Tag 3
Tag 4
Tagh
Taghb
Tag?
Tagd
Tag9
Tagl0
Tag 11
TaglZ
Tagl13
Tag14

Figure 27-7: No Recipes Set Up

1. Name the recipe set. Rightclickin the required ‘Set’ column. Select

. ChleF

‘Rename Data Set’ and enter a name for the recipe, for example ‘Blue’. Retee Dt 5ot
@ Snapshat Values Chrl+a
& Clear Data Set Shift+Del
Other commands are:- e s
Paste Data Set Chrl Y.
Load Access Level This sets the access levelin which the recipe can be
loaded.
Snapshot values This selects the currently running parameter values in the selected recipe
Clear data set This removes the current values from the selected recipe
Copy Data Set Parametervalues are copied from the selected set. The Paste command
becomes available
Paste Data Set Pastes the copied values into a new set

2. Select Parameters. Selectthe tag, right click or click 2. Selectthe

. & Load Recipe ChrlHL
parameter from the browser list. Bl oo il
9 rameters
¥ Remave Parameter ChriH-Del
The view below shows three recipes named ‘Blue Things’, ‘Red Things’and Sopybaraie:t hl
Paste Parameter (e fr

‘Green Things'.

The values may be entered individuallyin the relevant field or snapshotall
current values.

Parameter Properties. ..
Parameter Help. .. Shift+F1

Columns k:

The Comment column maybe hidden or revealed by selecting ‘Columns’ in
the popup. Acommentmaysimplybe typed into the field.
© some parameters, such as Target SP, which cannotbe wired cannotbe putinto recipe. In this
case anerror message is displayed.
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250.00 |
380.00 2

SP1 () ~ W
270.00 :

GHaxEHeeo® A

Tag |List |Parameter |Description \ Value| Comment | B Blue Things | Fed Things
Tagl LooplBF 5F1 | Setpoint 1 180.00 P 200.00

Tag? LooplSF | SP2 Setpoint 2 280.00 = 300.00

Tag3 Loopl.SF  SPSelect  Active Setpoints  SP1(0) - i SP1 (0 -

Tagd | Alarm.1 | Threshold  Threshald 200.00 23000

Tagh Alarm2 \Threshold  Threshald 300.00 340.00 390.00
Tag b

Tag? |

Tag

Tag 4

Tag 10 i

< [ 1 | » < | 11

Figure 27-8: Example of Three Simple Recipes

Note: It is not necessarythat parameters occupycontiguous grid rows (i.e.gaps maybe left between

parameters). Itis also possible to have empty data setcells.
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Load Recipe
Save

Edit Parameter

Delete Parameter
Edit Parameter Value

Rename Parameter Tag

Param eter Properties
Copy Parameter
Paste Parameter
Columns

Load Access Level

Levell

Level2

Level3
Config

Never

Note:

27.8.2 Recipe Menu Commands

Used to load a recipefile into the instrument
Used to save the currentrecipe configuration into a file

Used to assign a parameter to a Tag. Parameters can also be assigned by ‘drag
and drop'fromthe iTools parameter list

Used to delete an assigned parameter fromthe recipes
Used to edit the current value of the assigned parameter

Allow s the user to rename the Tag of the associated parameter. This tag is used
on the instrument to identify assigned parameters (default Valuel - Value24)

Used to find the properties and help information of the selected parameter
Used to copy the currently selected parameter

Used to assign a previously copied parameter to the selected Tag

Used to hide/show the Description and Comment Columns

Used to configure the low est access level in w hich the selected recipe is allow ed
to load

Permitted to load w henthe instrumentis in any of the access levels

Permitted toload w henthe instrumentis in Level2, Level3 or Config access
levels

Permitted to load w henthe instrumentis in Level3 or Config access levels
Permitted to load w henthe instrumentis in the Config access level

Never permitted to load

Over comms, whilstthe instrumentis in operator mode, recipes thathave been configured to load
in Levels 1, 2 and 3 can be loaded. Whilstthe instrumentis in Config mode all recipes can be

loaded.

Edit Data Set Value
Clear Data Set Value

Rename Data Set

Clear Data Set

Snapshot Values =1

Copy Data Set
Paste Data Set

27.8.3 Watch Recipe

Used to edit the value of the selected assigned parameter w ithin the selected
recipe. Values can also be edited via double left clicking the value itself

Used to clear the value of the selected assigned parameter w ithin the selected
recipe, thus disabling it fromloading w hen the recipe is selected to load

Allow s the user to rename the selected recipe. This name is used to identify

individual recipes (default Setl - Set8). © The number of recipes is dependent
upon features

Used to clear all values in the selected recipe, thus disabling all fromloading
w hen the recipe is selected to load

Used to copy all of the assigned parameters current values into the selected
recipe

Used to copy all values of the selected recipe

Used to paste all values of a previously copied recipe into the selected recipe

The Watch Recipe editoris set up inthe same way as the Device Recipe editor. The difference

between the Device Recipe and the Watch Recipe editors is that with the Device Recipe, the parameters
and data sets are stored as parameters on the device, whereas the Watch/Recipe window is a file-based

system. Unlike the Watch/Recipe window, the downloading of data values to their corresponding
parameters can be performed from the device front panel withoutthe need for iTools to be running.
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27.9 To Setup Alarms

Alarm parameters maybe set up using the browserdisplayin the same wayas other parameters. In
addition a customized message maybe displayed on the controllerwhen the alarm is active.

27.9.1 Example: To Customise Analogue Alarm Messages

a. Doubleclickon the ‘Alarm’ folderto displaythe Parameter Explorer. With the controllerin
configuration mode enteraname for the alarm in the ‘Message’ value, in this case ‘Too Hot'.

b. Ifthe alarm has notbeen set up, then, with the controllerin configuration level, double clickon
‘Type’ and selectthe alarm type from the pull down menu.

c. Repeatfor all other parameters. Parameters shownin blue (iniTools) are notalterable in the
current operating level of the instrument.

d. Inthe UserPage Editor - Text Only Style - selectthe parameter ‘Message’ from the Alarm page.

This text will be displayed on the controllerwhen the alarm is active and is shown in the
simulation below.

=101

Flle Device Pages Wiew Options Window Help

B B & o = ¥ | ® Q | &

MewFile CpenFile  Load Save Prink Scan Add Remove Aicess Wigws Help

@graphlcal Wiring [ Parameter Explorer EDgwce Panel .Termlna\ Wiring EU"Dewce Recipe QWgtchﬂReclpe 24 Programmer mgser Pages | QOP; Scope  =@iToals Secure

& comt o001-3504 =0l x|
a - | =D 4
[Name | Desciiption [ Addiess| alua| Wit

# Message  Popup Message Too Hat
L1 Access 2 [+ Type Alarm Type 10240 AbsHi[1] =
(3 mnstrument & In Alam Input 0.00
Qe Reference  Reference Yalue 10243 0.00
{1 Amsummary & Threshold | Threshald 10241 0.00
- Alarm ROCSecom ROC Time Base in Seconds

=] Out Output 10249
&z & Inkitit Alarm Inhibit 10247
s & Hysteresis | Alam Hysteresis 10242
o4 # Lach  Latching Mods 102
Qs 5 :rkk i}a’"‘ ’é“:k';'fw‘e;gz — }ggig COM1.ID001-3504 - User Page Editor
B8 loc larm Blocking Mode Enable . = -
8 B & Priarity Friority 10245 El+G ‘Page. 2 jl 1 X jl QAR & | & s
mCE & Delay Delay Time 10248 Laop 1 Summary F‘agel Loop 2 Surnmary F'agel Dual Loop Summary Page  User Pages
B0 BCDInput 4 | o =
B0 Comms Alarm.1 - 14 parameters Main Display: ILWD-1-M‘3'”-W J

-0 Commstab
-0 Counter
-0 DigAlarm

Promote Parameter List [2 items):

| Parameter | Iser Text |
g TPUI‘:'\HO“:Ittzr Alrm. 1 Threshald
B0 Lge2 Alarm. | C e ]
- Lgea
-0 Linl6
- Load =
- Loop o
(0 Mathz B8 = @ @
(200 MuliOper Selected User Page: Selected Promote Parameter:
B0 Muzs
-0 Paly Level lm ltemMr 2

E-{ Programmer Promote Parameter Totals:
E-{ Program
{1 recipe j

Siyle: Canditional Text
2 Browss d

[
Level 2 (Engineer) | 3504w, F2.17 &

Figure 27-9: To Configure Analogue Alarms
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27.9.2 Alarm Summary Page
Clickon the folder‘AlmSummary’. A listof alarm states is displayed. In the view below the Limits
columnand Commentcolumn have been opened by rightclicking in the parameterlistand selecting
‘Columns’ in the drop down menu.
To add a comment, select‘Add Parameter Comment’ from the same drop down and enter the required
text.

=lof]

File Device Explorer View Options Window Help

B & & % = X ® a | & .
Mew File OpenFile  Load Save Prink Scan Add Remove Access Wigws Help
@graphical Wiring  EH Parameter Explarer E Device Panel . Terrninal Wiring EUADeVice Recipe &J'Wgtch)’Recipe FHProgrammer m User Pages | ﬂ COPC Scope 53Ty
Wcow.mom-asm 22 COM1.ID001-3504 - Parameter Explorer (AlmSummary) - |E| ﬂ:l
& - - =1 =
[Hame [ Description [ Address| Y alue] ‘whired From -
Ml v Alarm MNatification 20 Mo [0] =
@0 Access = Arblanm Ay Alam Notfication 261 es (1) 7
{20 Instrument A7 Globalack Global Acknowledge of All Alams 274 Mo (0] =
i (o] ArdlarmByte Analogue Alarms Surmary Byts 1076 1 —
~_3 AimSummary DigélarmByte Digital &larms Surmmary Byte 10183 1]
{2 Alarm SBrkdlarm Sensar Break Alarm Summary 10200 16
-7 BCOInput Lndlarm State Analogue Alarm 1 State On_aAck (5] =
{23 Comms Andlarm Ak, Analogue Alarm 1 Acknowledge Mo (0] -
D Commstah Aindlarm2State Analogue &larm 2 State Sale 3] ~
{23 Counter BndlarmnZick Analogue Alarm 2 Acknowledge Mo (0] -
{22 Dighlarm Andlarm3State Analogue Alarm 3 State Sale 3] ~
{3 Hamidity AndlarmItck. Analogue Alarm 3 Acknowledge Mo (0] =
[ IPMonitar AndlarmdState Analogue Alarm 4 State Sale [3) -
3 Laez Andlarmdbck Analogue Alarm 4 Acknowledge Mo (0] -
{1 Laes =l | 3| d -
= AlmS v - 52p -
<y Erowss 4 | _J rl
4

| Level2 (Engineerd | 3504w F217 |

Figure 27-10: Alarm Summary Page
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27.9.3 To Customise Digital Alarm Messages

In the ‘DigAlarm’ folder, enter the text which is to appear on the controller displaywhen the digital event
becomes true. In this example the messageis ‘Door Open’.

~=lol x|
File Device Explorer “iew Options Window Help
® @ B & B T X ® o | g
Mew File OpenFile  Load Save Print Scan Add Remove Access Views Help
[E Graphical wiring BB Parameter Explorer  [B] Device Panel [l Terminal Wiring gc('Device Reripe @Wa_tch,l’Recipa FHprogrammer [ User Pages | M OPC Scope w#®iT
®COM1 1D001-3504 22 COML.IDDO1-3504 - Parameter Explorer (DigAlarm) = |EI|5| =
- - =5 B
12 s Js 05 s |7 s |
"W[ | Name | Description | Address| Yalug| wired From |
{3 Comms # Message Popup Message Dioar Open
o b & Type Alarm Type 11264 High [12] =
- Commstal In Alarmm Input Onf1]=
>0 Courter ou Ouper 1273 on (]
@ DlgA.Ia.rm & Inhibit Inhibit 11271 Mo (0] =
D Hurnidity & Laich Latch 11268 Mone (0] =
Cl IPManitor A bk Alarm Acknowledge 11274 Mo (0] =
3 Laez & Block Black 11270 Mo (0]~ |
- Lacs & Pricrity Priority 11269 Med [2) =
[ tinte & Delay Delay Time 11272 0o
-2 Load hd
- -
‘4 Browse 4 | rl
Level 2 (Engineer) | 3504 v, F2.17

|

EUROTHERM

335 -

Daor Oren

§ Press s to Rk

Sark Roa UL =4

© @ B

COR1.1D0071-3504

The simulation shows how the controller displaywill appear when the event is true.

Figure 27-12: To Configure Digital Alarms
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27.10

Graphical Wiring Editor

Select

N

[T Graphical Wiring

mouse button down)

Noohkrow

FiTools

(GWE) to view and editinstrumentwiring. You can also add comments
and monitor parameter values.

Rightclick and choose Edit Parameter Value to change values
Select parameter lists and switch between parameter and wiring editors
Download to instrumentwhen wiring completed
Add comments and notes

Dotted lines around a function block show that the function requires downloading

Ele Device Wirng View

Options  Window  Help

Drag and drop required function blocks into the graphical wiring from the listin the left pane
Click on parameterto be wired from and drag the wire to the parameterto be wired to (do not hold

—lofx|

Mew FilsOpen File

d &

Load

%

Scan

=

Save Print Add

s I .
Remove || Access  Views

g .

Help

[Brapical thiing  EBParameter Explorer B Device Panel [ Terminal wirng  BloDevice Recipe  fbwatchjRedpe  24Programmer  [@user Pages | 8 OPC Scope  wiTools Secure

13 wires used, 237 fre

%9 com1. D001 -3504 3 J0OM1.ID001-3504 - Graphical Wiring
i 9o [y Do = E (X9 @
—=CJ®
= # Camment
I3 Monitor
O,
= LF Instrument @—> re———, 10.pv
{7 Acosss FID (2) M : : ThermoCouple (1)
H off () = A Display.Barhlax Diagnostics.PwrFF d Kty =l
H T tmsunmay Display.Barblin Diagnostics.ErrCount|:
I} Alam hain Autohlan Main P’ i Display Barval [ SBrkOut]
{7} BEDInput | Main Py MainWorkingsF ' Display AuBanalt d lisd
T Comme 1) Tune AutotuneEnahble PID Active Set| Display AuBanal2 - Status
T} Counter FID.ActiveSet SP.RangeHigh i ol bl N3
{7 Dighlam - SP.SPSelect SP.RangeLow|— T —————————————— - f
T} IPHonitor SP.5P1 SP TrackPY,
i SP.5P2 8P TrackSP . .
g t;z; \=3P AltSPSelect OP.Ch1out Click th|5 button
{3 Lints *’2';-2‘;?’ to wire new
i B Hm
L} Load 0P ManualMade parameters
{} Loop . o
{F Mathz
TF MultiOper
T Mg
{F o
£t Progiammer Loop2 Programmer 1
& IF Recipe FID {2y = Setup.Syncin Setup.Synct
- {J RTClock Off (0) & tup Pyin Setup ProgRun
L} SwitchDver Wain Autohian ain V] i Setup.SFIn Setup PYEventOp
T Timer Main Py Main WorkingSP Setup ProgReset Run PSP~ e
J Toal Tune AutotuneEnable 8P TrackPy|H Setup.PragRun - H -
T Tadr SP.5PSelect P TrackgP Selup.ProgHald ~]SetupSyncln - Setup.Prog
L Usival SP.5P1 OP.Ch1Ou Setup ProgRunHald pFVIn - Setup PVEventor
L Zionia SP.SP2 Setup FrogRuUnReset b{Setup.5PIn Run.PSP
SP AltSPSalact Setup.Prgin1 Setup.PyVvaitl?
SPAISP Selup.Prgin2 3 ER]
SP.SPTHm Setup PVWaitlP
OF.Manualvode Run.GurProg a t
a Indicates
execution
{F Blocks ] l« order —
Level2 (Engineer) | 3504v.F2.17 | [COML.IDD01-3504 - Graphical Wiring

Figure 27-13: Graphical Wiring Editor for a Dual Programmer

27.10.1 Graphical Wiring Toolbar

Download Wiring to Instrument

Mouse Select

Mouse Pan

Undo
[l

Delete

Redo

Set up 1O Modules

X
W & |W§fp|1nn% |

|

I
E\wﬂg

/7

Zoom Pan Tool

Show/Hide Grid

Figure 27-14: Detail of the Graphical Wiring Toolbar
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27.10.2 Terminology

The following terms are used:-

27.10.2.1 Function Block

A Function Blockis an algorithm which maybe wired to and from
other function blocks to make a control strategy. The Graphical
Wiring Editor groups the instrumentparameters into function
blocks. Examples are:a control loop and a mathematical
calculation.

Each function block has inputs and outputs. Any parameter maybe
wired from, but only parameters thatare alterable may we wired to.
A function blockincludes anyparameters thatare needed to
configure or operate the algorithm.

27.10.2.2 Wire

A wire transfers avalue from one parameterto another. They are
executed by the instrumentonce per control cycle.

Wires are made from an output of a function blockto an inputof a
function block. It is possible to create a wiring loop, in this case
there will be a single execution cycle delay at some pointinthe
loop. This pointis shown onthe diagram by a || symbolanditis
possible to choose where thatdelay will occur.

27.10.2.3Block Execution Order

ER Function Block View

Re-Route Wires
Re-F.oute Inpukt \Wires
Re-Rioute Subpub YWires
Shiow Wires Lsing Tags
Hide Urwired Conmections

Copy
Delete

ndelete

Del

Bring To Fronk
Push To Back

Edit Parameter Yalue. ..
Pararmeter Propetties. ..
é) Parameter Help. ..

The orderin which the blocks are executed by the instrumentdepends on the way in which they are

wired.

The orderis automaticallyworked out so that the blocks execute on the mostrecentdata.

27.10.3 Using Function Blocks

If a function block is not faded in the tree then it can be dragged onto the diagram. The block can be

dragged around the diagram using the mouse.

Loop

A labelled loop blockis shown here. The label at the top is the FID (2) =

name of the block. Off 01 -

When the block type information is alterable click on the box with Wain AutoMan Main Py

the arrow in it on the right to edit that value. Main'Pv T Wnrking.BP

The inputs and outputs which are considered to be of mostuse TuneAutotuneEnable OF ChiOut

are always shown. In mostcases all ofthese willneed to be wired |gp spoaject

up for the blockto perform ausefultask. There are exceptions to SP SP1

this and the loopis one of those exceptions. SP'SPQ

If you wish to wire from a parameterwhich is notshown as a SPANSPSelact

recommended outputclick on the icon in the bottom rightand a SP AlSP

full listof parameters in the block will be shown, click on one of 5P SPTrim

these to start a wire. AP MakLE T EHE

To start a wire from a recommended outputjustclickonit. OP.ManualOutyal

Click ‘Select Output’ to wire new parameters D] El;
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27.10.3.1 Function Block Context Menu

Rightclick in the function blockto show a context menu which has the following entries:-

Function Block View...

Re-Route Wires

Re-Route InputWires
Re-Route OutputWires
Show Wires Using Tags
Hide Unwired Connections

Copy

Delete

Undelete

Bring To Front

Push To Back

Edit Parameter Value

Param eter Properties

Param eter Help

27.10.4 Tooltips

Brings up an iTools parameter list w hich shows allthe parameters in the function
block. If the block has sub-lists these are shown in tabs

Throw away current wire route and do an auto-route of all w ires connected to this
block

Only do a re-route on the input wires

Only do a re-route on the outputw ires

Adds named tags to wires

Displays only those parameters w hich are wired and hides all unw ired connections

Right click over an input or output and copy w ill be enabled, this menu item will
copy theiTools "url" of the parameter w hich can then be pasted into aw atch
w indow or OPC Scope

If the block is dow nloaded markit for delete, otherw ise delete itimmediately

This menu entry is enabled if the block is marked for delete and unmarks it and
any wires connectedto it for delete

Bring the block to the front of the diagram. Moving a block w illalso bring it to the
front

Push the block to the back of the diagram. Useful of there is something underneath
it

This menu entry is enabled w hen the mouse is over an input or output parameter.
When selected it creates a parameter edit dialog so the value of that parameter
can be changed

Selecting this entry brings up the parameter properties w indow. The parameter
properties w indow is updated as the mouse is moved over the parameters show n
on the function block

Selecting this entry brings up the help window. The help w indow is updated as the
mouse is moved over the parameters show n on the function block. When the
mouse is notover a parameter name the help for the blockis shown

Hovering over different parts of the block will bring up tooltips describing the partof the block beneath

the mouse.

If you hover over the parameter values in the block type information a tooltip showing the parameter
description, it's OPC name, and, if downloaded, it's value will be shown.

A similartooltip will be shown when hovering over inputs and outputs.
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27.10.5 Series 3000 Instruments

The blocks in a series 3000 instrumentare enabled by dragging the block onto the
diagram, wiring itup, and downloading itto the instrument

When the blockis initiallydropped onto the diagram itis drawn with dashed lines. dnput Output;
When in this state the parameter listfor the block is enabled butthe block itselfis s Hieshold
not executed by the instrument. iInhibit i
Ack :
Once the download button is pressed the blockis added to the instrumentfunction :5 D’
block execution listand it is drawn with solid lines. Alarm 1
Mone (0 [
Input Output
Threshald
Inhikit
If a block which has been downloaded is deleted, itis shown on the diagram ina ik

ghosted form until the download button is pressed.

This is because itand any wires to/from it are still being executed in the instrument.
On download itwill be removed from the instrumentexecution listand the diagram.
A ghosted block can be undeleted using the context menu.

When a dashed blockis deleted itis removed immediately.
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27.10.6 Using Wires
27.10.6.1 Making A Wire Between Two Blocks

¢ Dragtwo blocks onto the diagram from the function block tree.

- {P- Loop [a|l * Startawireby eitherclicking on a recommended outputor clicking on
{r Mai . the icon at the bottom rightcorner of the block to bring up the
T " connection dialog. The connection dialog shows all the connectable
4
P~ AutoMan parameters for the block, if the block has sub-lists the parameters are
1 P showninatree. If you wishto wire a parameterwhichis notcurrently
I~ Inhibit available clickthe red button at the bottom of the connection dialog.
{I- TargetSP Recommended connections are shown with a green plug, other
. parameters which are available are yellow and if you click the red
5 wWarkingSP . o
BctivellP button the unavailable parameters are shownred. To dismiss the
- Active connection dialog either, press the escape keyon the keyboard, or
=1 - Setup click the cross atthe bottom left of the dialog.
A~ EH1Control «|| * Once the wire has started the cursorwill change and a dotted wire will
Jhe [ | NN TPN it
<l T be drawn from the output to the current mouse position.
|- ¢ To make the wire either clickon a recommended inputto make a wire
to that parameter or click anywhere except on a recommended input

to bring up the connection dialog. Choose from the connection dialog

as described above.

e The wire will now be auto-routed between the blocks.
New wires on series 3000 instruments are shown dotted until they are

downloaded

27.10.6.2 Wire Context Menu

Rightclick on the wire to show the wire block context menu which has the
following entries:-

Force Exec
Break

Re-Route Wire

Use Tags

Find Start
Find End
Delete

Undelete
Bring To Front

Push To Back

If wires formaloop a break point has to be found w here the value
w hich is w ritten to the block input comes from a blockw hichwas
last executed during the previous instrument execute cycle thus
introducing a delay. This option tells the instrument that if it needs
to make a breakit should be on this wire

Throw away wire route and generate an automatic route from
scratch

If a wire is betw een blocks which are along w ay apart, then rather
than draw ing the w ire, the name of the w ired to/fromparameter

can be show nin atag nextto the block. This menu entry toggles
this wire betweendrawing the whole wire and drawing it as tags

Finds the start of the wire
Finds the end of thew ire

For series 3000 instruments if the wire is dow nloaded markit for
delete, otherw ise delete it immediately

This menu entry is enabled if the wire is marked for delete and
unmarks it for delete

Bring the w ire to the front of the diagram. Moving a wire willalso
bring it to the front

Push the w ire to the back of the diagram

Force Exec Break
Re-Route Wire

Use Tags
Find Skark
Find End

X Delete
[ndelete

Dl

Bting To Fronk
Push To Back,

Mathz 4

Off (0) [

In1 Out
In2

i o

Math2 & In1
hiath? 4 Qut

Math2 6

off () [

In1 Out
In2

1 0
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27.10.6.3Wire Colours
Wires can be the following colours:

Black Normal functioning wire.

Red The wireis connected to an input w hich is not alterable w hen the instrument is in operator mode and
sovalues w hich travel along that w ire will be rejected by the receiving block

Blue The mouse is hovering over the wire, or the block to w hich itis connected it selected. Useful for
tracing densely packed w ires

Purple The mouse is hovering over a 'red' wire

27.10.6.4 Routing Wires

When a wire is placed it is auto-routed. The auto routing algorithm searches for a clear path between
the two blocks. A wire can be auto-routed again using the context menus or by double clicking the wire.

If you clickon a wire segmentyou can drag it to manuallyroute it. Once this is doneitis marked as a
manuallyrouted wire and will retain its current shape. If you move the blockto whichitis connected the
end of the wire will be moved but as much of the path as possible ofthe wire will be preserved.

If a wire is selected by clicking on it, it will be drawn with small boxes onits corners.

27.10.6.5 Tooltips

Hover the mouse over a wire and a tooltip showing the names ofthe parameters which are wired and, if
downloaded, their currentvalues will also be shown.

27.10.7 Using Comments

Drag a commentonto the diagram and the commenteditdialog will
appear.

Type in a comment. Use newlines to control the width of the
comment,itis shown on the diagram as typed into the dialog. Click
OK andthe commenttext will appear on the diagram. There are no
restrictions on the size of a comment. Comments are saved to the
instrumentalong with the diagram layoutinformation.

Comments can be linked to function blocks and wires. Hover the o
mouse over the bottom right of the commentand a chain icon will
appear, click on that icon and then on a block or a wire. A dotted

wire will be drawn to the top of the block or the selected wire segment.

Comment Editor

27.10.7.1 Comment Context Menu
The commentcontext menu has the following entries oniit.

Edit Open the comment edit dialog to edit this comment Edit
Unlink If the comment is linked to a block or wire this wiillunlink it ]
Delete For series 3000 instruments if the comment is dow nloaded markit Ul

for delete, otherw ise delete itimmediately Delete
Undelete This menu entry is enabled if the comment is marked for delete and

unmarks it for delete
Bring To Bring the comment to the front of the diagram. Moving a comment Bring To Front
Front w illalso bring it to the front H K
Push To Push the comment to the back of the diagram. Usefulif thereis Push To Bac
Back something underneath it
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27.10.8 Using Monitors

Drag a monitor onto the diagram and connectit to a block inputor output or a wire as described in
‘Using Comments’.

The current value (updated at the iTools parameter listupdate rate) will be shown in the monitor. By
defaultthe name of the parameteris shown, double click or use the context menu to not show the
parameter name.

27.10.8.1 Monitor Context Menu

The monitor context menu has the following entries oniit.

Show Names Show parameter names as w ell as values

Unlink If the monitor is linked to a block or wire this w ill unlink it

Delete For series 3000 instruments if the monitor is dow nloaded markit for delete, otherw ise delete it
immediately

Undelete This menu entry is enabled if the monitor is marked for delete and unmarks it for delete

Bring To Front  Bring the monitor to the front of the diagram. Moving a monitor w illalso bring it to the front
Push To Back  Push the monitor to the back of the diagram. Usefulif there is something underneath it

27.10.9 Downloading To Series 3000 Instruments

Series 3000 wires have to be downloaded to the instrumenttogether. When the wiring editoris opened
the current wiring and diagram layoutis read from the instrument. No changes are made to the
instrumentfunction block execution or wiring until the download buttonis pressed. Any changes made
using the instrumentfrontpanel after the editoris opened will be loston download.

When a blockis dropped on the diagram instrument parameters are changed to make the parameters
for that block available. If changes are made and the editoris closed withoutsaving them there will be a
delay while the editor clears these parameters.

During download, the wiring is written to the instrumentwhich then calculates the block execution order
and starts executing the blocks. The diagram layoutincluding comments and monitorsis then written
into instrumentflash memoryalong with the current editor settings. When the editoris reopened, the
diagram will be shown positioned the same as whenitwas lastdownloaded.

27.10.10Selections

Wires are shown with small blocks attheir corners when selected. All other items have a dotted line
drawn round them when they are selected.

27.10.10.1 Selecting Individual Items

Clicking on an item on the drawing will selectit.

27.10.10.2 Multiple Selection

Control click an unselected item to add it to the selection, doing the same on a selected item unselects
it.

Alternatively, hold the mouse down on the background and wipe it to create a rubber band, anything
whichisn'ta wire inside the rubber band will be selected.

Selecting two function blocks also selects anywires which join them. This means thatif more than one
function block is selected, using the rubber band method, any wires between them will also be selected.

Pressing Ctrl-Aselects all blocks and wires.
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27.10.11Colours
Items on the diagram are coloured as follows:

Red Function blocks, comments and monitors w hich partially obscure or are partially obscured by
other items aredraw nred. If alarge function blocklike the loop is covering asmall one, like a
math2, the loop w illbe draw nredto show thatitis covering another function block. Wires are
draw nred when they are connected to an inputw hich is currently unalterable. Parameters in

function blocks are coloured red if they are unalterable and the mouse pointer is over them

Blue Function blocks, comments and monitors w hich are not coloured red are coloured blue w hen the
mouse pointer is over them. Wires are coloured blue w hen a block to w hich the wire is connected
is selected or the mouse pointer is over it. Parameters in function blocks are coloured blue if they
are alterable and the mouse pointer is over them

Purple A wirewhichis connected to aninput w hichis currently unalterable and a block to w hich the wire

is connected is selected or the mouse pointer is over it is coloured purple (red + blue)

27.10.12Diagram Context Menu

Rightclick in the spaces around the wires and function blocks to show the diagram context menu which
has the following entries:-

Re-Route Wires

Throw away current wire route and do an auto-route of all

selectedwires. If nowiresare selected this is done to all wires
on the diagram Re-Rouke Wires
Align Tops Line up the tops of all the selected items exceptw ires align Tops
Align Lefts Line up the left hand side of all the selected items exceptw ires align Lefts
Space Evenly This willspace the selected items such that their top left corners Space Everly
are evenly spaced. Selectthe firstitem, then selectthe restby
control-clicking them in the order youw ish themto be spaced, Delet
then choose this menu entry » BEl=iE
Delete Delete, or mark for delete (series 3000 instruments) all selected Unidelete
items
) . . . Select Al
Undelete This menu entry is enabled if any of the selected items are
marked for delete and unmarks them w hen selected .
) Copy Graphic
Select All Select all wires - e
. . N . . ) ave Graphic., ..
Copy Graphic If thereis a selectionit is copied to the clipboard as a Window s o
metafile, if there is no selection the w hole diagram is copied to Centre

Save Graphic

Centre

the clipboard as a Window s metafile. Paste into your favourite
documentation tool to document your application. Some
programs render metafiles better than others, the diagram may
look messy on screen butit should printw ell

Same as Copy Graphic but saves to a metafile rather than
putting it on the clipboard

Select all wires then Centre. The graphical view will be centred
in the iTools w indow.
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27.10.130ther Examples of Graphical Wiring
Simulated Load
This may be useful as atest to show the action of a closed loop PID controller.
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NOTE

The wires on this diagram are auto generated if the loop and programmer are enabled and
there are no wires connected to the four inputs.
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Bargraph
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Retransmission of Channel 1 Output Value

The mostcommon requirementis to retransmitparameters such as PV, SP, Output 1 or 2 or Error. In
3500 controllers, however, it is possible to re-transmitany wireable parameter. The example below
shows how to do this.

Select Graphical Wiring. The view below shows a simple single channel controller with alarms. The
outputis wired to the LA logic output for control purposes.

Fle Device Winng Yisw Options Window Help
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1. Dragand drop0.ModIDs blockfrom the 10 list. Choose amodule (e.g.1) and selectDC
Retran.

2. Clickon the parameterto be retransmitted (in this case OP.Ch10ut). Drag a wire (do not hold
the mouse button down)to‘D in the bottom righthand corner of 10.ModIDs block

3. Select Modlldentinthe pop up window.

4. The procedure maybe repeated if it required to retransmitother parameters via other modules.
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When saved the dotted lines become solid
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27.11 Programmer Editor

The Programmer Editoris used to editsetpoint programs for those devices which include one or more
programmers. Operation of the programmer using the front panel buttons has been described in
Chapter 22.

27.11.1 Opening the Editor
The Programmer Editor is opened for an actual device or for a clone by:

1. Clicking onthe Programmer Editor tool button in the Views toolbar £-t|Programmer .
2. Selecting 'Programmer’in the 'Views' menu, or in the right mouse-click context menu.
3. Selecting the instrumentand using the shortcut <Alt> + <P>

27.11.2 Segment Parameters
The programmer window opens with the 'SegmentParameters'tab active. By default, new programs

have no segments defined forthem. Devices which have one or more segments defined, depending on
the programming historyof the device, will displaythe segments as shown in section 27.11.6.

The figure below shows the opening displayfor a two-programmer configuration before segments have
been added. The single-programmer displayis similar, exceptthat the 'Programmer 2 Parameters'tab
does notappear.

COM1.1D001-3504 - Programmer Editor E|E|E|
N ﬁ Program: Ih_ ¢h = i

Programmer 1 F'arameters] Programmer 2 Parameters] Program Parameters  Segment Parameters l

Program Name i

Pragrari 1

Please use the Add[+] toolbutton to add the first zegment to thiz program.
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27.11.3 Programmer Parameters

Programmer Parameters configure the programmer as a whole. They can be displayed by selecting the
relevant program (Program 1to 50) then clicking on the 'Programmer Parameters'tab. This produces a
grid listof parameters which maybe edited if Read/Write. Read only parameters appearin blue (e.g.
'Units'and 'Resolution'in the figure below).

4 < Untitled 1> - Programmer Editor = |
&n g | Program: 1 = | o | = | [ 4, | -3

PSP 1 Parameters_i Frogram Farameters isegment Parametersi

[MName | Description | Value| Comment  »
MName Frogram Mame [
F'Start F' Start oft (o) -

Ch1PYStart Channel 1 PV Start (Mot used in Single Channel Mode) Oft (0] -

Ch2FYStart Channel 2 FY Start (Mot used in Single Channel Mode) Off {0y -

# Holdbackyal Haldback Yalue 0.00
ChiHoldbackyval  Chl Holdback Value (Mot used in Single Channel Mode) 0.00
ChZHoldbackyal | ChZ HoldBack Walue (Mot used in Single Channel Mode) 0.00

# BampUnits Ramp Units Sec(l) -
Ch1Ramplnits Ch1 Ramp Units (Mot used in Single Channel Mode) Sec(l] v
ChZRamplnits ChZ Ramp Units (Not used in Single Channel Mode) Sec(l] -

& Cycles Nurnber of Cycles 1 i

« T 3

| Program.1 - 4 Parameters

27.11.4 PSP Parameters

Program SetpointParameters (PSP) are only displayed when Access Level = Config. They configure
parameters to the current profile.

24| <Untitled 1> - Programmer Editor | ==
4

Gl [ Progeml  Fo | BBEBREB] X | w | B |

PSP 1 Parameters | Pragram Parameters | Segment Parameters |
[Marme | Descrigtion | Yalue| Commen »
& Sync Synchronisation Qutput (Mot used in Single Channel Mode) 0 |
& Syncln Synchronise Input 0
Lnits Lnits of the “alue CF K Temp(1)~ |=
Fesolution Frogram Fesolution =i
# BateResaolution | Ramp Rate Resolution xR
# TimeFormat Time Format Secs(4) T
& Pvin PY Input 2561
# SFIn Setpaint Input 0.00
# Sero Servo Action B0 -
& PowerFailAct Action on Power Failure Famp (0] ~
# MaxEvents Maximurn NMurmber of Events per Segment 8
# EnablePvEvent |Enable P Events Mo (0] -
& EnahleTimeEwvent Enable Tirme Ewvent Mo (o) -
# EnahleUserval  Enahle Programmer User Walue Mo (0) -
IalName Uservalue Name
& EnahleGSoak Enable Guaranteed Soak Mo (0) -
& EnableDelayedSt: Enable Delayed Start Mo (0) -
# EnahlePIDSched Enahle Programmer PID Set Mo (0] - 2
f:_'._ ¢ et k. ok .';[ o, o, S it '__"_"_‘ = 'inkH. . "
| Programmer.1.Setup - 54 Parameters

27.11.5 Hidden Parameters
'Hidden' parameters can be displayed byde-selecting 'Hide Parameters and Lists when NotRelevant'in
the 'Parameter Availability settings...'item in the Options Menu. When displayed, such parameters have
a coloured background, as shown in 'The Explorer Window' description.
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27.11.6 Segment Parameters

Segmentparameters setup the required segments for a particular profile. Segments can be added
deleted and inserted to the selected profile.

27.11.7 To add a segmentto a new program

Select a program number using Pngram:lh_j

1.

2. Doubleclick Program Name W |to customise the name ofthe program. This nameis used as
the file name when saved.

3. Press or inthe Programmer Editor (notthe similar‘Add’ button shown in the main toolbar)

4. The target setpointcan have a customised name. Double click to enter the name

5. The firstsegmentis displayed as shown below:

=8 Bl ==
X o | [R]e

24 «Untitled 1> - Prograrnmer Editor

‘ FSP 1 Parameters I Program Parameters | Segment Parameters |

10 : ; : gl Program Name |
i L e S N oeesoee oo e ooes a2 Program 1
SO e e - —=—
e B e e S, o <Mamea.. >
10 i : : :
1 | -
SeqType Fate (17~
RampRate/Se| 0.00
Holdhack Off (0 =
TargetsFP 0.00
EventOuws | ..

27.11.8 Adding Further Segments
7. Press oo inthe Programmer Editor to add further segments. The 'Add Segment'procedure places a
copy of the previous segmentnext, unless the lastsegmentis an'End' segment.
8. Select‘'SegType’ from the drop down and enterthe segmentdetails. The event outputs are displayed

using dots in the EventOuts row. Hold the mouse pointer overthe EventOuts cell and a tooltip pops
up showing the number, name and value of each of the events.

9. Repeatfor all required segments

COM1.1DO01-3504 - Programmer Editor

‘e & @& | program: ’1_ 2 =} =
Programmer 1 Parameters l Program Parameters  Segment Parameters l
40 : : : :
1 T Houze 1
B Shi :‘ """""" % """""""""" ‘: """"""" Target5SF W
W pomgemmmmmmes FSEESoEEEECS RESLESSSS e ML EEEECEEE S Temp 1
of------------ L R I e B et
-10 : - 1 T
1 [ 2 [ 3 | 4 E A
SeqType Fate (1] +  Time [2] + Step[4] = Call[200] = EndI0]
CallProg 2
CallCycles: 1 -
Diuration I
FampRate/Sec (010
Holdback Qff (0] = Off[0) ~ Off (0] -
TargetSP 33.00 22.00 11.00
EndType SaledP [2] =
< ¥
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27.11.9 Inserting Segments

To inserta segment, highlightone or more segment(s) to the rightof where the new segmentis to
appear, then:

1. Clickon the 'Insert tool button
or

2. Rightclick in the highlighted segment(s) and select'Insert Segment or use the main ‘Programmer’
menu

or
3. Usethe shortcut<Insert>.
A new segment,identical to the one highlighted, appearsto the left of the highlighted segment.

An alternative is to highlightone or more segments, copy them to the clipboard (<Ctrl>+ <C>), and then
paste them into the required position (<Ctrl> + <V>). Again, the inserted segments appear to the left of
the highlighted segment. This cut and paste technique can be used to copy portions of one program into
another, either within one instrumentor clone, or from one to another.

27.11.10To Copying Segments

. Rightclick in the segmentto be copied and select‘Copy'.

. To add the segmentatthe end of the program, rightclick outside the segments and ‘Paste Add’
. To insert, right click in the preceding segmentand ‘Paste Insert’

. To over-write a segment, rightclickin the segmentand ‘Paste Over’

Segments willbe added to the Event Outputs at the sametime.

27.11.11Deleting Segments

To delete a segment, highlightone or more segment(s) to the right of where the segmentis to be
deleted, then:

X |

1. Clickon the ‘Delete’ tool button
or

2. Rightclickin the highlighted segment(s) and select‘Delete Segment or use the main ‘Programmer
menu

or
3. UseshortcutCtrl+Delete>.

or
4. By changing segmenttype to 'End'. This deletes all segments to the right of the new End segment

27.11.12 Segment Types
Possible segmenttypes are:-
Rate, Dwell, Step, Time, GoBack, Wait, Call and End, all of which are available in a Single Programmer.

Each cell either contains a set of enumerated values shown as a drop down list,a numerical value, or a
duration.

To change an analogue value simplytype itin.

To change a durationtype itinthe format' _h __m__s___ms'where_isanumber. You can leave bits
out but if they appearthey mustbe in the ordershown.E.g., 'Im 30s'is acceptable but'30s 1m"is not.

@ If you selectand copy spreadsheetcells theyare put on the clipboard as tab separated values which
can be pasted into Microsoft Excel.

Subprograms (Call segments) are depicted as occurring all in one segmentwidth.
In a SyncAll programmer Rate, Dwell, Step are not available.
In a SyncStart programmer Callis notavailable.

A description of Segment Types is given in section 22.3.

27.11.13SyncStart segments
SyncStart mode segments differ from other segments in thatthey are added/inserted/deleted for each
trace separately. Channels can be re-synchronised atany pointby using a channel 1 'wait' segment
with the 'Wait for' parameter setto 'Ch2Sync’, and the relevant Channel 2 segmentselected as the
synchronisation point.
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27.11.14The Analogue Graph
By default an analogue graph, as shown Isection 27.11.8, gives a view of the setpointprofile. It may

also be selected using the 'Analog' button | PV[ or (shortcut‘Ctrl+G).
Note

The Graph cannotbe printed directly butit may be pasted itinto a standard spreadsheet, and printing it
from there. Rightclick withinthe chart area, then select'Copy Chart'. This saves a copy of the chart to
the clipboard, whence itmay be imported into Word or Excel.

Logarithmic Scales
For analogue graphs, scales can be chosen as either linear or logarithmic, by using the 'logarithmic'tool

button

: | (shortcut Ctrl+ M) to switch between the two scale types.

27.11.15Event Outputs

Up to eightdigital events may be turned on or off in each segment. They may be setin the previous
Analog View by clicking the ellipsisin the relevant segment, then ticking the required digital outputin the
pop up view. Alternatively use the ‘Digital View’ as follows:-

~

File Device Programmer Wiew Options ‘Window Help

Press | to selectthe digital events view these a shown in a spreadsheetformat
Add, insertor delete segments as described in the analogue graphical view
Use the pull downs to turn the digital event On or Off in the selected segmentortype in 1 to turn the
event onor 0 (or any other number)toturn it off. It is accepted whenyou move on to another cell
using the 'enter’, tab or arrow keys

DOut_01
Each event may be given a customised name bydouble clicking Openent | orclicking the
ellipsisand entering aname.

8 (=13

Mew File OpenFile  Load Save Print

& @ b &

B2 @ X @%,‘i

Sian Add Remove Access | Miews Info

@graphicalWiring EB Parameter Explorer EDg\ricePanel .TerminaIWiring gc('Deviceﬁecipe @Wa_tch,l’Recipe 4| Programmer mgserPages ‘ HOPQSCDDE

ey o
i W [rrovam i HF - G BB X A 4
. I I LI Programmer 1 Parameters I Frogrammer 2 Paramelersl Program Parameters  Segment Parameters |
- — =

{:I Access 1 1

D Instrument 2

R pts] 3]

= Almsummary 4 - - - - - Moo

B0 Alarm s 2 — e — — e \

- Comms 5 ____________l ____________ ; : ; :

B Commskab 7 — H— I —— |

=3 Lo : : , : | .

-3 Programmer ]‘ mmmmmmms |0 cycle(s]

D Program e

-1 Segment 1 | 2 [ 3 [ 4 3 [ 3

-] Dia SeaType Time [2] | Time: [2) | Time (2] | GoBack [B] Time [2] | Time: [2)

9

GobackSeg 3
GobackCycles 10
DoOw_01 Off [0 > Off[0) > 0ff[0) = an(1] * On(l) =
DOw_02 Off [0 = On(1) = On(1) - Off [0 = Off[0) -
DOw_03 Off (0 = Oft () = On(l = OFff (0] = Off () =
DOuw_04 Off (0 = Off () = Off (0] = Off (0] = Off () =
COw_05 Off [0 = Off[0) - Off[0) = Off [0 - Off[0) =
DOw_0& Off (0 * On(1) > |Off [0) = Off (0] = Off[0) =
DOw_07 Off (0 = Oft () = On(l = OFff (0] = Off () =
DOw_08 Off [0 = Ot [0) = Off[0) = On (1] = Off[0) =

| Levelz (Engineer) | 3504 v.E2.1¢4 | [ 4

27.11.16 Menu Entries and Tool Buttons

Most of the menu entries documented above have an associated tool button thatperforms the same
action. Hold the mouse over each button to find out what it does.

27.11.17The Context Menu

There is a context menu on the spreadsheetthathas 'SelectAll', 'Copy, 'Paste Insert, 'Paste Over',
'Insert' and 'Delete’ entries. These perform the same actions as those inthe Edit menu.
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27.11.18Naming Programs

The programs can be given names. These names are saved in the program file and as comments in
any clone file made from the instrument. The program name is also written to the instrument. To enter a
name, eitherdouble click the trace label or click the small greybutton on it. You canenter up to 16
characters as the name.

27.11.19Saving Programs

If you are connected to a device the changes will be written to itimmediately. If you created a new
program oropened a saved program you will have to save the changes to a file.

The stand alone editor has a ‘Save current program to file (Ctrl+S)' menu entry which is used to write the
program outto a file. Each program is savedin a separate file and saved as a .uip extension. If you
wishto clone all of the programs from one instrumentto another you will have to use the iTools cloning
facilities to do this.

When using the editor within iTools, there is an entry on the Programmer menu for saving programs.

27.11.20Moving Programs Around

The 'Send to device (Ctrl+T)’ menu entry can be used to copy a program to a connected instrument. A
dialog pops up in which you have to selectthe instrumentand the destination program number. You can
use this to copy programs within the same instrumentor to open a program file and download it.

27.11.21Printing a Program

There is no direct printing supportin the Programmer Editor, butyou can generate a report using
Microsoft Excel as follows:

e Rightclick on the graph and choose '‘Copy Chart'.
e Open anewspreadsheetin Excel and paste the chart, position to taste.
e Go back to the Programmer Editor and Choose 'Edit|Select All' followed by 'Edit|Copy.
e  Switch to Excel, choose the top left cell for the segmentdata and then choose 'Edit|Paste’.
e Optionally delete any columns thathave no settings and formatthe cells.
e Printthe spreadsheet.
The program is listed down ratherthan across the page so long programs can be printed.

27.11.22To Copy a Program
¢ Inthe displayshown above, to copy the complete program, rightclick in the spreadsheetsection and
‘SelectAll'.
¢ Rightclick againinthe spreadsheetsectionand ‘Copy.
e Selectthe program numberto be copied to, e.g. Program 2.
¢ Rightclick in the new section and ‘Paste Add’.

27.11.23To Name a User Value
The programmer User Value maybe given a name.

e Open the parameterlistforthe Programmer Setup page
e Select UValName and type in the required text. In this example ‘Power’
e ‘UserValue'in the Program Editpage in the controller will be replaced by this text
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27.12 Dual Programmer Mode
Two program profiles maybe setup in configuration level as follows:
In ‘Inst — Enables setLoopEnto 3 (Dual Loop)
In ‘Inst’ — Enables setProgEnto ‘3’ (Dual Programmer)
In ‘Inst’ — Options setProgMode to SyncAll or SyncStart

27.12.1 SyncStart Programmer

In a SyncStart programmer the two profiles will startrunning together when ‘RUN’ is initiated. Itis
possible to configure a SyncStart programmer for Ch1to ‘wait for a segmentin Ch2 to catch up and vice
versa. Wait is described insection 22.3.6. A SyncStart programmer can operate as a Ramp Rate
programmer or Time to Target programmer (see nextsection) in each segmentin the same wayas the
previous single program version.

27.12.2 SyncAll Programmer

In a SyncAll programmer the two profiles automaticallysynchronize at the end of every segment.
However, in orderto simplifyits operation, this programmer is onlyavailable as a Time to Target

programmer.
SyncAll
COM1.ID00T-3504 - Programmer. Editor
aod o a R S A b House 1
EE R sl oot [ VTt Fresessses=ees Select a PSP Trace
L[S S Posssccaooss . . .
Z i i i TargetSP [1] W
mdZ==eeaon00 boooaoocoanas S cacacanaenas doccacanaanas Jococooacancad
! ! ! ! Temp 1
- |<------IIIIIIII-IIIII 1 [:ycle I — J
1 | 2 [ 3 | 4 [ 5 A
SeaType Time [2] = Time [2] = Wwiait (5] = GoBack (] = |End([0]
GobackSeg 2
GobackCycles 1
W aitFor Pt P (4] =
Duration I - 0
EndType Dl [1]
PIDSet Set1 1) = Set1[1] -
TimeE vent 0ff (0] = Off (0] -
EventOutz L el B DOV
TargetSF [1] 33.00 22.00
Holdback Qff (0] = Off (0] -
FYE went Mane [0] - Mone [0 -
Useryal 0.00 0.00
P it AbsHill] -
-l it & 22,00
TargetSF [2] 500 10.00
Holdback Qff (0] - Off (0] -
Pt it Mone 0] - o
£ >
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COM1.10001-3504 - Programmer, Editorn

Frogram; Il_ = MW | N A
Programmer 1 Parameter&] Pragrammer 2F'ararneters] Frogram Parameters  5edment Parameters l
0 j j ; &
5 — T ____________ [ : House 1
) — — —— — — Digital Dutputs
o f—— —— ——— —— ——— - n
. p s ——
EEEENEEEENEEEEEEEN
| i DOut 02 M
1 2 3 4 5 A <Mame...>
SegType Timme [2) Timme [2) Wwhait [5) GoBack [E] End (0] — m
GobackSeg 2
GobackCycles 1
WwaitFor P it P (4] - .}
COuw_ On (i) - | Off (0] v (I (0]
DOut_02 Off (0] = |0n(1] - (ff (0] | m
DOut_03 O [0] ~ | Off (0] d [ (0]
DOut_04 I [ - | Off (0] - (I (0]
COut_05 O [0) - | Off [0) A (e (0] il — -]
s | / v
SyncStart

COM1.1D0071-3504 - Programmer Editor,

B @ Proam |l - & o
Pragrammer 1 Parameters] Programmer 2 Parameters] Program Parameters  Segment Parameters l

40 — Sync Point -

W[, EF

CoX
_W

Program Hame JJij

Houze 1

Select a Channel

— ]
Channel 2 W

Temp 2

35
30
25
20 F------foem-
(@ qp====gf======
10 4
5_
D_
I
-10
~
Channel 2 1 2 ] Wait ___ 4
Seqlype Rate 1] * Rate (1) - Rate [1)
[ TS Ty nn n1n nn Y
< | ¥
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COM1.ID001-3504 - Programmer Editor M=
Prograrm; Il_ - s =

Prograrmer 1 F'arameters] PrngrammerEParameters] Program Parameters  Segment Parameters l

0 Sy Foit - A

T —l : W ; House 1

2 T pocccccoooooo % ------------ J: ------------ ':‘=:

i i ' ' | Select a Channel

3______________T"""__'___T_____________l ____________ w oo T T T T :

4 S S TS S R E Channel1 W

5 - : : : = ]

-l'r_ _____________ r---=-====°=°=°=- T-~"~""~-~-°-°=°=°=° A~ -~~~ ~===°=°=- _:E' ____________ 1]

g ; ; ; . :

Digital Dutputs

[Chanet? | 1 [ 2 [ 3 [ 4 [ 5 ¢l

Seglype Rate [1] Time [2] Step [4) Wwait [3] Rate [1] T L]
WaitF or ChZ5enc (5]
-~ SyncTaCh25eg 3 — |
DOue_m On (1] ~ Qff[0) + On (1] - On (1]
DOu_02 CIFf () * On[l) + On (1] - CIFf [0
DOu_03 CIFf () ~ Qff[0) - O (0] - On (1] = ]
DOu_04 CIFf () ~ Qff[0) - O (0] - CIFf [0
DOut_05 I [0 ~ Qff[0) = QfF(0) - I [0 — ]
DOut_0B I [0 ~ Qff[0) = QfF(0) - I [0
DOut_07 CIFF () ~ 0fF[0) = OfF () - CIFF () B
DOut_08 CIFf () ~ Qff[0) = O () - CIFf (1) = -
| i
= m
. . - v
& L — v
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27.13 Cloning

The cloning feature allows the configuration and parameter settings ofone instrumentto be copied into
another. Alternatively a configuration may be saved to file and this used to download to connected
instruments. The feature allows new instrumentsto be rapidly setup using a known reference source or
standard instrument. Every parameter and parametervalue is downloaded to the new instrumentwhich
means thatif the new instrumentis used as areplacementitwill contain exactly the same information as
the original. Cloningis generallyonlypossible ifthe following applies:

e Thetargetinstrumenthas the same hardware configuration as the source instrument

e Thetargetinstrumentfirmware (i.e. Software builtinto the instrument) is the same as oralater
version than that of the source instrument. The instrumentfirmware version is displayed on the
instrumentwhen poweris applied.

/\ WARNING

It is the responsibility of the user to ensure that the information cloned from one instrument to
another is correctfor the process to be controlled, and that all parameters are correctly
replicated into the targetinstrument.

Below is a brief description ofhow to use this feature.

27.13.1 Saveto Fle

The configuration ofthe controller made in the previous sections maybe saved as a clone file. This file
can then be usedto download the configuration to further instruments.

From the File menu use ‘Save to File’ or use the ‘Save’ button on the Toolbar.

27.13.1.1 Loading a Clone Fle Using the IR & Config Clips

When iTools is communicating with the instrumentvia the IR or Config Clips and a clonefile is loaded,
ALL parameters are cloned, including communications parameters.

This is possible as the actual communications mechanism will notbe altered by changing these

parameters. The communication mechanism will be fixed within the instrumentbythe use of these clips,
seeabove.

27.13.2 To Clone a New Controller

Connectthe new controllerto iTools and Scan to find this instrumentas described atthe beginning of
this chapter.

From the File menu select‘Load Values From File’ or select‘Load’ from the toolbar. Choose the
required file and follow the instruction. The new instrumentwill be configured to this file.

27.13.3 To Clone Directly from One Controller to Another
Connectthe second controllerto iTools and scan for the new instrument

From the File menu select‘Sendto Device’. Selectthe controllerto be cloned and follow the
instructions. The old instrumentwill be configured the same as the new one.

27.13.4 Clone of Comms Port Settings

Assuming thatthe PC is connected to the H port on the controllerthen the settings on this portare not
cloned since this would then prevent communications to the controller and hence prevent cloning of
other parameters. However,the J port settings will be cloned.

Similarly, if the PC is connected to the J port of the controller, then the H port setting will be cloned but
not J.

If the PC is connected through the IR port or via the RJ45 clip then both H and J port settings will be
cloned.
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27.14

User Text

Userdefined text can be applied to selected parametersin controllers from software versions 2.30+.
Usertext is particularly useful when used in conjunction with User Pages, section 27.7. Itis configured
usingiTools configuration package — it cannotbe configured through the controller userinterface, and is
implemented in two ways -

1. Afixed setof boolean parameters, shownin the table below, have dedicated userstrings. The ‘Value’
of these parameters maybe customised and itwill then be shown as such inthe enumeration ofthat

parameter.
Function block Default Text | Dedicated User String iTools Browser
Tw o Input Logic Operators, see logic Off OutUsrTxtOff Lgc2 (1to24)
operators section 18.1. On OutUsrTxtOn
Eight Input Logic Operators, see logic Off OutUsr TxtOff Lgc8(1to2)
operators section 18.1.1. On OutUsrTxtOn
Programmer Event Outputs 1 to 8, see Off EO1UsrTxtOff to EO8UsrTxtOff Programmer (1 to 2)
programmer section 22.4. On EO1UsrTxtOn to EO8UsrTxtOn
Programmer PV Event Outputs 1 to 8, Off PV EOUsrTxtOff Programmer (1 to 2)
see programmer section 22.4.1. On PVEOUsrTxtOfn

2. Eightusertext blocks are available in which user defined text can be applied to both Boolean and
Analogue parameters. Boolean parameters, notlisted in 1 above, may be wired to Two Input Logic

Operator blocks when usertext blocks are in full use.
The parameterlistforthe User Text blockis as follows:-

Param eter Upper Limit LowerLimit | Availability Description

Input 32767 -32766 iTools configuration package, or read only | Input to be
in the controller display but can be wired enumerated
through the controller

Output 8 characters - iTools configuration package, or read only | String fromcustom
in the controller display but can be wired list with avalue field
through the controller interface. that matches the

currentinput

Custom list 100 characters Comma separated list of values and Configured by iTools

strings

Part No HA027988

Issue 19 May 17

345




User Manual 3500 series Controllers

27.14.1 To Enable User Text

This may be done in configuration level, see section 6.3.1. It mayalso be doneiniTools as described
#
below. The controller mustbe placedin configuration level by pressing | Access

¥ iTools

File Device Explorer Miew Opfions  Window  Help
B o o & g qr x # Q | &
Mew File Cper File Load Save Frint Scan Add  Remowe || Access  Views Help
EGraphical wiring BB Parameter Explorer  BlDevice Panel Wl Terminal wiring  ByDevice Recipe  §dwatch/Recipe #4Programmer [
YCOM1ID001-3504 =2 COM1.1D001-3504 - Parameter Explorer (Instrument. Enables) K|E|R|
&~ = =
[Name | Description | Address| Walue|Wired From A
# Math2En3 Maths Operator Block Enable Flags 0
+-(1 Access ~ & MultiOperEn | Multi Input Operatar Enakle Flags i
-3 Instrument & MuxBEn f input analog multiplexor Block Enahble Flags 0
53 Enables # PalyEn Folynaomial linearisation Block Enable Flags 0
1 Displa # ProgEn Frogrammer Block Enable Flags 3
o Fu) i # RTClockEn | Real Time Clack Block Enable Flags 0
+ puons & SwverEn Switchower Block Enable Flags 0
=@ In_Stme ) # TimerEn Timer Block Enahle Flags 0
+(1 Diagnostics # TotaliseEn Totaliser Block Enable Flags i
E i B L] # TrScaleEn Transducer Scaling Block Enable Flags 0
= AlmSummary & UserTexEn User Text Block Enable Flags 15
+-1 Comms & UsrvalEn1 Useralue Enable Flags 0
v Commstab # UsrvalEn2 Uservalue Enable Flags 0
+(3 Lge? # ZirconiaEn Zirconia blocks enable flag 0
v
=1 Lgea . < s
£ Browse Instrument.Enables - 29 parameters (3 hidden)
Level 2 (Engineer) | 3504 v, E2.30

Select Instrument— Enables. Each usertext block can be enabled by entering the decimal number
corresponding to the bit map showninthetable. The table shows how to selectany one of the first 4
blocks individuallyfollowed by all 4, 5, 6, 7 and 8 blocks.

Enable block number Value
2

[¢]
ol
w

| N|o|loa| A W N O

[any
[é)]

w
s

[o)]
w

127
255

~| ol olo|lo| ol ol o]l o] of ol o]l o] of @
R| k|l o|lo|lo| of olo| o] of ol o]l o] of N
| k[ r|lolo| of olo|o| of ol o] o
Rl R[]l o| of olo|o| of ol o] o
Rl Rl R~ R o|lo|lo| of ol o] of &
Rl R[]l | o Rl | Rl ololo] o
Rl R[]l of Rrlr|o| o r|lr|lo| o
Rl R[]l | o r|lol ]| o r|lo|r]| of »
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27.15

Loop Summary pages

Loop summarypages are preconfigured pages within the model 3500. The User Page Editor allows the
userto create a listof additional 'Promote’parameters which are appended to the preconfigured list.
The scroll keyis used to scroll through this list, until the required parameter appears atthe bottom of the
displayscreen.

The illustration below shows the Loop 1 summarypage for a two-programmer instrument. The page for
a single programmer is similar, but contains neitherthe 'Loop 2 SummaryPage' nor the 'Dual Loop
SummaryPage'tab.

'''''''''''' BEE
-

Loop 1 Summary Page } Loop 2 Summary Page l Dual Loop Summary Page ] Uszer Pages ]

Promote Parameter List [3 items]:

EURCTHER M

| Style | List | Parameter | Lser Text |

A Loop. 1L Main Py

TargetsP

(o user bexk)

{no user kext)

Selected Promote Parameter:

ltem M 3

Promote Parameter Totals: Style: Spiit Fow

Ugedltemz 10  Freeltems: 54 Access: Lew 1 Alterable -

See section 27.7 'User Pages Editor' for details of Promote parameters and details ofthe tool buttons.
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27.16 Loop Naming
An additional parameter ‘LoopName’ has been added to the Loop Setup page for use controllers fitted
with software versions 2.30+. This parameteris onlyavailable in iTools and will allow namesto be given
to each loop. The name will show on the loop summarypages only(itis not shown in the dual loop
summarypage since there is insufficientspace formeaningful text.
File Device Explorer ‘ew Options Window Help
&) B ca i = Sa qr x @ Q &
Mews File OpenFile  Load Save Frint Scan Add  Remove || Access  Views Help
B raphical wiring EBParameter Explorer ElDevice Panel Ml Terminal wiing By'Device Recipe  dwatch/Recipe  #Programme
(#RPCoM1ID001-3504 2= COM1.1D001-3504 - Parameter Explorer (Loop. 1) __”g|g|
& - a- |
Main  Setp |Tune |PD |2P | OP | Disg |
|Name |Descripti0n | Address| ‘\a’alue|Wired From
+- Access ~ # CHIControlType | Heat/Ch1 Contral Type 512 PID ) ~
+-1 Instrument il # CH2ControlType | Coal/Ch2 Control Type 513 Cff (0) ~
#0010 # ControlAction Cantrol Action 7 Feverse () ~
- AmSummary # PBUnits Propartional Band Units EnglUnits (07 ~
oc # DerivativeType | Derivative Type 550 Py -
H omms # LoopMarme Loop Name Top Zone
=1 Commstab P P P
=3 Loop < |
SR Loop.1.Setup - 6 parameters (1 hidden)
<32
-0 Programmer
=1 Program B
+-( Diag 4
Level 2 (Engineer) | 3504 v. E2.32
EUROTHERM
In this example the name ‘Top Zone’ will be applied to loop 1.
The numbers of characters is limited to 11 for both 3504 and 3508 (although truncated to 10 for the
3508).
© custom loop names are over written when the loop is being auto-tuned by the defaulttext ‘Loop
1/Loop2'.
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27.17 Examples
27.17.1 Example 1: To Configure Lgc2 Operator 1

In this example when eitherinput 1 or 2 is true (OR) the output text will read ‘Open’. When neither input
is true it willread ‘Closed’

1. SelectLg2 —1
2. Selecteither OutUsrTxtOff or OutUsrTxtOn and enterthe required text in the ‘Value’ column

File Device Explorer Wiew Opfions ‘Window Help
B | B =] Sa 28 Eat # Q L &
Mew File Open File  Load Save Frint Scan Add  Remove || Access  Views Help
B Graphical Wiring BB Parameter Explorer  BlDevice Panel Bl Terminal wiring  ByDevice Recipe  Sdwatch/Recipe  2HProgramm
I ~
(€8P com1.I0001-3504 £5 COMY.IDO01-3504 - Parameter Explorer (Lec2.1) |r 1
&~ -
Name Description Address Walue | Wired From
| P
& Oper Logic Operation OR (2] ~
p Qicp
- AmSummary A & Il Input “alue 1 4522 1.00
+ (0 Comms 0 & In2 Inputalue 2 4823 n.00
403 Commistab # FallbackType | Fallback Condition FALSEBAD (0) =
S Lae? & Inven Sense of InputWalue MNone (09 ~
ag T Ot The Result 45324 Open(1) =
H 1 Status Output Status Good () ~
23 2 . & OutlsrTOff | User Text to replace Off for the Outout
+ (0 24 — & OutlUsrTOn | User Text to replace On for the Output Cpen w
3 Browse ¢ | > B
Level 2 (Engineer) | 3504 v, E2.30 OUtUsr T - User Text to replace Off for the Qutput

27.17.2 Example 2: Configure User Text Block 1

In this example the output usertext will show ‘Large’ or ‘'Small’ depending on the state of a digital input
(in this case the LA input). It can also be usedto read ‘TwoUnits’, ‘999Units’ or ‘-1Units’ depending on
the value of an analogue inputi.e. 2, 999 or -1 respectively.

O
Fie Device Explorer Wiew Options Window Help
B ‘a ° =) T qr x & Q | &

Mew File OpenFile  Load Save Print Scan Add  Remove || Access  Views Help
EGraphical Wiring  BRParameter Explorer  BlDevice Panel  lll Terminal wWiring BrDevice Recipe &;{'Wgtchmecipe Hprogrammer @ User Pa

#8Pcom1.1D001-3504

=2 COM1.ID001-3504 - Parameter Explorer (UsrTxt. 1)

e -
|Name ‘Descrlptmn ‘ Address| |
In Ingut
A
=0 Program ~ | || customList Custom List [(T.Large.0 Small? Twallnits 399,683 0nis .1 Un tf’ B x “j: . I
r ug ‘et (max 8 chars]
=0 UsrTxt Dt Cutput User Text B S | ngSw 2 i}
431 [] Small
z Twolnits
sz En LEI
+13 E -1 “Tnits
14 v
‘3 Browse

Level 2 (Engineer) | 3504 v. E2.30

Tatal Langth (e 109 chars): 50

1. SelectUsrTxt— 1
2. Presstheellipsisbuttonin‘CustomList'.
3. Apop upwindowis shown

T ok | cecel | ey

In the pop up, entera value. 1 and 0 are used for Booleans or Analogue values. Any analogue value can
be entered between 32767 and -32766. Enter text againstthe chosenvalue. In this example when the
inputis true ‘Large’ willbe displayed. When false, ‘'Small’ is displayed.

The usertext can also be wired to a source parameter. Inthe above example the ‘UsrTxtl Input' is
wired to the LA logicinput. When the logicinputis true (1) the usertext will display‘Large’. When itis
false (0) itwill callup ‘Small’.

B User Pages

These values may be promoted to a userpage. Select
only, SplitRow, Single Row, Dual Row or Triple Row.

iniTools. Usethe ‘Style’ Value
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27.17.3 To Name a User Switch

The User Switch function block has been added to 3500 series controllers from software version 2.70.
Refer to chapter 29 for further information.

By default the controller will displayOn or Off when the User Switch is operated. A customised name up
to eight characters maybe applied the switch.

1. Inthe browserselectthe Switch number.
2. Highlightthe ‘StateUsrTxtOff parameter and type inthe appropriate text.
3. Repeatfor ‘StateUsrTxtOn’

ools - [COM1.1D001-3504 - Parameter Explorer (Switch.1)]
=2 File Device Explorer Wiew Options ‘Window Help

-
A
Mew File  Open File Laad

Save

& comt.10001-3504

S

Print

i X @

Scan Add Remove

Qa | @ .

Vigws Help

@ Graphical Wiring R Parameter Explarer % Device Panel . Terminal Wiring ch' Device Recipe &a‘ Watch{Recipe 3+ Programmer m User Pages

8 OPC Scope wi|

4 Browse @ Find

{2 Instrument
O
{2 AlmSummary
23 Comms
(21 Commstab
{2 Loop
(2 Programmer
{21 Program
=2 Switch
=
@2

Ry

-~

LT [ =&
[Name [ Deseription [ Address] Walue| Wired From |

& Type Switch Type - ManualFeset [1] 7

A State Switch State Clozed (0] =

& StatellsrTai0if | User Test to replace O for Switch State Clozed

A& StatellsrTuiOn | Uszer Test to replace On for Switch State On

Switch. 1

- 4 parameters

EUROTHERM

ConF

COM1.1D007-3504

Level 2 (Engineer)

3504 v, 2,70

Load device parameters From File
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27.17.4 Master Communications Configuration Example

Master Communications is described in section 14.9.

This example uses typical features of the Master Comms function blocks to create an application using a
single master - controllertype 3508 communicating with 5 slaves as follows:-

Slave 1 - 2404 - address 2
Slave 2 - 2704 - address 3
Slave 3 - ePower - address 4
Slave 4 - 3216 - address 5
Slave 5 - 3504 - address 6

The masterin this example uses portHto communicate with the slaves and port J to communicate with
iTools. The screen shots shown in this section are taken from iTools and show the complete lists of
parameters foreachinstrument.

The wiring may be EIA485/422 as appropriate. See section 14.8.2.

Master
3508
Slave 1] |[Slave 2| [Slave 3| |[Slave 4| |[Slave 5
2404 2704 lePow er| 3216 3504

Tab 1 - Master Comms Block 1

Each tab inthe iTools view corresponds to a Master Comms block. In Tab 1 the Master is setup to
continuouslywrite Target Setpoint(parameter address 2)to 2404 Slave 1 atinstrumentaddress 2 using
Function Code 6. The Target Setpoint in this example is wired to the Programmer 1 PSP so that defined
slaves follow a program setup in the master. This data appears in parameter Slave Data 1. Function
code 6 - Write a Single Word is used and the Countparameteris notrelevant and is, therefore, not
shown.

/\ WARNING

The Master Comms Block is disabled when in configuration mode to allowitto be setup. Thisis
regardless ofthe setting of the parameter ‘Enable’. However, to enable the block when exiting from
configuration mode, set‘Enable’ ='Yes’.

£ COM2.1D001-3508 - Parameter Explorer (Mstrcomms)

1 2 3 4 5 G 7 a 9 10 11 12
[ Namne | Description | Address| Wale| Wined From . -
Mode Black Mode ot [0~ i this example. 15
A Enable i azter Comms Block, Enable Yes[1] = Derfallval should occur during
Port td azter Comms Port HI0] = operation, master
& SuzpendCount | Failure Count Before Suspen 5 communications will
SuzpendE xceec Suzpend Count Exceeded Mo (0] = } be suspended. A
# SuspendRetry | Suspend Retry Interval 30z - retry willoccur after
& | Mode Slave Instrument Mode dddr 2 30 seconds.
& | Func Modbus Function Code FunclE [E] =
Address Parameter &ddress 2
A SlvDatal Slave Data 1 59.620 Proagrarmmer.1.Fun.PSP
# Format Data Faormat Sign [0] =
Factor [ ata Factor 1.000
Offzet Data Offzet 0.000
ExceptionCode | Last Modbus E sception Code 0
TranzactCount | Total Transachion Count 43E0ED
SuccerzCount | Successful Tranzaction Cout 486060
ErrorCount Mezzage Error Count ]
ExceptionCount, Exception Count 1]
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Tab 2 - Master Comms Block 2

2704 Slave 2 is setupin Tab 2. The Master is continuouslywriting Target Setpoint (parameter address
2) to Slave 2 atinstrumentaddress 3 using Function Code 6. The Target Setpointfor slave 2 is wired to
the programmer PSP, ‘Programmer.1.Run.PSP’.

£ COMZ.ID001-3508 - Parameter Explorer {Mstrcomms)

1 | 2 | 2 4 I| & G ) a 9 |10 [ 17 12
| Marne | Description | Address| Yalue| wired From |
M aode Elock Maode | Cont [0] = |
A7 Enable b4 azter Comms Block Enable Teg (1] = Usifal.2Mal
Fart tazter Comms Port H o -
& | SuzpendCount | Failure Count Before Suzpen 5
SuzpendE xceec Suspend Count Exceeded Mo 0] =
# | SuzpendRety | Suzpend Rety Interval A0z -
# Mode Slave Instrument Mods Addre 3
& Func todbus Function Code Funcl& (5] =
Addrezs Parameter Address 2
A SlvDatal Slave Data 1 53,620 Programmer.1.Run. PSP
# Foimat Data Format Sign [0] =
Factor Data Factor 1.000
Offzet Diata Offzet 0.000
ExceptionCode | Last Modbuz Exception Code ]
TranzactCount | Total Tranzaction Count 436245
SuccessCount | Successful Tranzaction Cour 435576
EnorCount tezzage Emor Count BE3
ExceptionCount, Exzeption Count ]

Tab 3 - Master Comms Block 3

EPower Slave 3 is setup inTab 3. The Master is continuouslywriting Remote Setpoint1 (parameter
address 1294)to Slave 3 atinstrumentaddress 4 using Function Code 6. The Target Setpointfor Slave
3is wiredto the programmer PSP, ‘Programmer.1.Run.PSP’.

i COM2.ID001-3508 - Parameter Explorer (Mstrcomms)

= -

1 2 [3 |4+ 5 & [z &g Js Jwo [u |12
| Marne | D escription | Address| Yalue| wired From
Mode Block Mode | Cont [0] ]

A7 Enahble M aster Comms Block Enable Yesz (1) = Usrval.3Wal
Part k azter Cornmns Part Hi -

& SuzpendCount | Failure Count Before Suzpen g
SuzpendExcesd Suspend Count Exceeded Mo (0] =

# SuzpendRety | Suspend Retry Interval 30z -

# Mode Slave Instrument Mode Addre 4

# Func Modbus Function Code Funcg [E] =
Addrezs Parameter Address 1234

A SlDatal Slave Data 59620 Programmer.1.Run PSP

# Format [ ata Farmat Sign (0] =
Factor Data Factor 1.000
Offzet Data Offzet 0.000
ExceptionCode | Last Modbus Exception Cod: 1]
TranzactCount | Total Tranzaction Count 486306
SucceszzCount | Succeszsful Tranzaction Cour 486306
ErrarCaunt Mezzage Emar Caunt 1]
ExceptionCount| Exception Caunt 1]
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Tab 4 - Master Comms Block 4

3216 Slave 4 is setupin Tab 4. The Master is continuouslywriting Target Setpoint (parameter address
2) to Slave 4 atinstrumentaddress 5 using Function Code 6. The Target Setpointfor slave 4 is wired to
the programmer PSP, ‘Programmer.1.Run.PSP’.

Tab 5 - Master Comms Block 5

1 2 Gl t B 6 7 g [ [11 |12
[ Mame | Description | Address| Yalue| Wired From |
Maode Block Mode | Cont [0] ~ |
A7 Enable bd azter Commsz Block Enable Ve (1] = Usidal.4.\al
Part t azter Comme Part H o -
# SuzpendCount | Failure Count Before Suspen 5
SuzpendEsceer Suspend Count Exceeded Mo (0] =
& SuzpendRetry | Suzpend Retry Interval 30z -
& Mode Slave Instrument Mode Addre a
# Func tadbus Function Code Func0B (5] =
Address Parameter Addrezs 2
& SlvDatal Slave Data 1 59,620 Programmer.1.Run. PSP
& Format Data Format Unzign (1] =
Factor Data Factor 1.000
Offzat Data Offzet 0.000
E=ceptionCode | Last Modbus Exception Code 0
TranzactCount | Total Tranzaction Count 486349
SuccezzCount | Succeszsful Tranzachon Cour 486349
ErrorCount tezzage Emor Count a
E=cephionCount, Excephion Count 0

3504 Slave 5 is setupin Tab 5. The Master is continuouslywriting Target Setpoint (parameter address
2) to Slave 5 atinstrumentaddress 6 using Function Code 6. The Target Setpoint for slave 5 is wired to

the programmer PSP, ‘Programmer.1.Run.PSP’.

OM2.1D0071-3508 - Parameter Explorer. (Mstrcomms) rZJ _'I:I ||5<
e ; g —{a
[1 2z |3 a |5 |8 |7 5 llandiz o dlaz

[ Name | Description | Address| Walue| wired From |

Mode Elock Mode | Cont (0] -]

& Enable bd azter Comme Block Enable Ve [1] = | Uzifalb W al
Part k azter Comme Part Hio -

& SuspendCount | Failure Count Before Suspen 5
SuzpendExcess Suspend Count Exceeded Ma 0] -

# SuspendRetry | Suzpend Ret Interval Az

& Mode Slave Inztrument Mode &ddre B

& Func b odbuz Function Code FuncOE [E] =

Address Parameter Address 2
& SkDatal Slave Data 1 59.620 Pragrammer.1.Run PSP
# Format Data Format Sign [0] =

Factaor Data Factor 1.000

Offzet Data Offzet 0.000

ExceptionCode | Last Modbus Excephion Code 0

TranzactCount | Total Tranzaction Count 4867392

SuccessCount | Succezszful Tranzachon Cour 486392

ErrorCaunt tdezzage Eror Count 0

ExceptionCount, Exception Count 0
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Tab 6 - Master Comms Block 6

The masteris setup to read data from 16 consecutive Modbus parameter addresses from 2404 Slave 1
-instrumentaddress 2. The parameters startat parameter address 1 using Function Code 3 (read 16
words from the slave).

SlvDatal is Loop 1 main PV Address 1

SlvData? is Target SP Address 2

SlvData3 is Target Output power Address 3

SlvData4 Working output power Address 4

SlvData5 is Working SP Address 5

SlvData6 Proportional band set 1 Address 6

Further Modbus addresses for 2404 series instruments maybe found in 2000 series Communications
Manual HA026230, which may be downloaded from www.eurotherm.com, or from iTools.

OMZ.1ID001-3508 - Parameter Explorer (Mstrcomms)

- A
1 2 3 4 A B 7 g 9 10 11 12
[ Hamne | Deseription | Address| Walue| Wired From [ o
Maode Block Mode | Cont [0] ~ ]
& Enshble kazter Commsz Block, Enable Yez[1) = UstalBWal
Pt b azter Commse Port Hd) -
& SuzpendCount | Failure Count Before Suspen ]

SuzpendE=ceec Suspend Count Exceeded Mo 0] =
& SuzpendRety | Suspend Retry Interyal A0 -

# Mode Slave Ingtrument Mode Addre 2
# Func todbus Function Code Func03 [3] =

Address Parameter Address 1
# Count [tern Count 16

SkeDatal Slave Data 1 3339 000

SlvDataZ Slave Data 2 62,000

SlvData Slave Data 3 0.000

SlvDatad Slave Data 4 0.000

SheDatah Slave Data b g2.000

SlvDataf Slave Data B 20.000

SleData? Slave Data ¥ 1.000

SheDatal Slave Data 8 3333000

SheDatal Slave D1ata 9 360,000

SlwDatall Slave Data 10 200,000

SlDatall Slave Data 11 0.000

SlDatalz Slave Data 12 250,000

SheDatal3 Slave Data 13 0.000

SlwDatald Slave Data 14 -1933.000

SkDatalb Slave Data 15 0.000

SkDatalt Slave Data 16 0.000
& Fommat [rata Format Sign [0] =

Factaor Data Factaor 1.000

Offzet Data Offzet 0.000

ExceptionCode | Last Modbus Exception Code i]

TranzactCount | Total Tranzaction Count 486443 o
£ | ¥
Mztricomms. 6 - 34 parameters

/\ WARNING

In some cases itmaybe required to access a number of contiguous parameters from the slave. An
example mightbe the 4 alarm setpoints from the slave. If the slave is 3500 series the alarm threshold
addresses are 10241,10256,10273 and 10289 respectively. For 3500 series instruments these maybe
setup in the Comms Indirection Table as described in sections 14.7 and 30.

Other slaves may not supportthis feature.
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Tab 7 - Master Comms Block 7

The masteris setup to read data from 16 consecutive Modbus parameter addresses from 2704 Slave 2
-instrumentaddress 3. The parameters startat parameteraddress 1 using Function Code 3 (read 16
words from the slave).

£ COM2.1D001-3508 - Parameter Explorer (Mstrcomms)

=1
_w

=
1 [ 2 Z 4 [| 5 E | 7 | a Il 9 |10 11 |12
[ Namne | Description | Address| Walue| Wired From [ |

Mode Block Mode | Cant [0] =] :
7 Enable taster Commsz Block Enable Tesz (1] = Usival 7 Val

Part taster Comms Port Hi0] =
& | SuzgpendCount | Failure Count Before Suzpen i]
& | Mode Slave Instrument Mode Addre Z
# Func tiodbuz Function Code FuncO3 (3] =

Address Parameter Address 1
#| Count [term Count 16

SlvDratal Slave Data 1 962,500

SkData? Slawve Data 2 8.300

SlkyDratal Slave Diata 3 0.000

SlkvDratad Slave Data 4 0.000

SlvDatah Slave Data b 2.200

SlvDatab Slave Data B 2.000

SlvData? Slave Data 7 0.000

SlvDatad Slave Data &8 36000

SlvDatad Slave Data 9 E.000

SlvDratall Slave Data 10 -3276.800

SlvDratall Slave Data 11 -3933.900

ShvDatal2 Slawve Data 12 -3107.300

SlvDatal3 Slawve Data 13 0.000

SkvDatald Slave Data 14 0.000

SkvDatals Slawve Data 15 0.000

SlvDatale Slave Data 16 0.000
& | Format Data Format Sign (0] =

Factor [rata Factor 10.000

Offzet Drata Offzet 0.000

EuceptionCode | Lazst Modbus Exception Code il

TranzactCount | Total Tranzaction Count 4864490

SuccezsCount | Successful Tranzaction Cour 484696

ErrorCount teszage Emor Count 1733 w
£ ¥
Hstr_cummg.? - 32 parameters [2 hidden] |
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28.

28.1

28.2

Chapter 28 OEM Security

Introduction

OEM securityallows users, typically OEMs or distributors, to be able to protect theirintellectual property
by preventing unauthorised cloning of controller configurations.

OEM securityis only available as a special orderand is identified by special number EU0722 which
appears on the label showing the order code.

The feature provides the user with the abilityto enter an OEM Security Password, after which, unless
the password is entered, itinhibits iTools from communicating with the controllerin its normal way.

NOTES

1. When using the controller through its front panel buttons it will not be possible to view or configure
the wiring between blocks (section 5.1) butall HMI parameters will be visible and alterable as
normal.

2. The SetpointProgram Editorin iTools cannotbe used while OEM Security is active, neithercan a
program be operated (run, held or reset) through iTools. Programs can, however, be edited and
operated through the controller front panel buttons

3. It will stillbe possible to access communication parameters viathe SCADA table.
If features such as OPC Scope are required then Custom Tags maybe usedto access the SCADA

area.

Using OEM Security

The OEM Security feature enables three new addressesto become active in the SCADA region. These
are:-

1. Address 16116, ‘Locked’:this is aread only Boolean parameterthatreturns 1 (TRUE) when the
instrumentis OEM secured.

2. Address 16117, ‘Lock Code’: this is a write only parameter which will read backas 0. Whenthe
instrumentis unlocked, a value entered here will lock the instrumentand defines the code
needed to unlock. The code and locked status will be saved in non-volatile memory.

3. Address 16118, ‘Unlock Code’: this is a write only parameter which willread backas 0. When
the instrumentis locked, a value entered here will be compared with the lock code. If itis the
same, the instrumentwill be unlocked. If the value is different, this parameter willbecome
unavailable fora time period. This time willincrease for each failed attempt.

These addresses are notavailable by defaultin iTools. It is,therefore, necessaryto create Custom Tags
in iTools to be able to write or read these parameters. The following procedure shows how to do this
and how to use the OEM security features.

356
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28.3 Step 1 - View iTools OPC Server

With iTools open and connected to the target instrumentopen the iTools OPC server using
Options>Advanced>Show Server.

Parameter Availability Settings...
Parametet List Cursor Options. ..

v Show Parameters in Browse/Find View
Taolkit Blocks Performance. ..
¥ Run Wizard for Mew Clone File

Authaorization

Hide Server

Clear Maost Recently Used Lists

Send Cornrnand To Server...

Save Setkings Mow

D Diag

<

Save Sektings On Exit

23 Browss

File Dewvice View ‘Window  Help
v Show Labels on Toolbars * %) Q, 2
Mew File  ©Open File Panel Views Position ¢ dd Remove Arcess Wiews Help
[E) Graphical Wiring Claning Terminal Wirng  BDevice Recipe  fighWatch/Recpe  3Programmer @] User Pages | #8 OPC Scope w®iTools Secure
wCOMl Ioan Update Rates. ..
Decimal Places 4

Lewel 2 (Engineer) | 3504 v, Z.61 |Makes the server visible

Clickon the OPC Server application on your windows Taskbar to view the server.

File Edit Add HMebwork Wiew Help

$aaly bl

Ey COM1 Mame | Description | Comms Ad. .. | Canonical. .. | Processing | Yalue

{:l _Diagnostics
B 10001-3504

W spULATION

< | |

< | | > |I
Time Stamp | Conk... | Status | Command | Message |
11:51:33,382 03/05/2007  System  Information Standard iTools OPC Server .|
11:51:33,382 03/05/2007  System  Information Server was invoked as embedded
11:51:33,382 03/05/2007  System  Information Localization ID is ENG |
|
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28.4

Step 2 — Create Custom Tags
Expand the connected instrumentto show all folders. Close to the bottom of the tree you will find a

folder called CustTags.

L
[

=[] _Diagno
= [H Do01-3504
(1 Access
(23 Instrument
Wire

(L datasst
{5 v}
(23 Almsummary
3 alarm
{23 BCDInput
{2 Comms
(L Commstab
(23 Counter
(21 Diglarm
{23 Hurvidity
{21 TPMoniitar
g2
g
3 unte
23 Load
2 Loop
(1 Mathz
(23 Multioper
(23 Muxa
2 Paly
{2 Programmer
(21 Program
(23 Segment.
(23 Recipe
{0 RTClock
(20 SwitchOwer
(22 Timer
(23 Total
(3 Txdr
(20 usrval
(20 UseTt
(23 zirconia
+ (7 User_Page
#-(7 User_Paol

Caur

{9 CustTags

[

B G [ e o o

] 4

| [Name [ Description | Comms ad... | Canonical..

.| Processing | value

[Hgh [ Lo

w_ | Units | Avail | Al

[ Mo, P

Cuskom Description

\ Tag Icon

v

CustTags Folder

Cont...
System
Systam
Systam

Status

Information
Information
Information

Time Stamp

08:42:40,662 02{05/2007
08:42:40,662 02{05/2007
08:42:40,662 02{05/2007

Mot Scanning

Command Message

Standard iTools OPC Server
Server was invoked as embedded
Localization ID is ENG

3 Clienks Connected 2 OPC Groups

CustTags has 0 Folders and O Tags

Click on CustTags then click on the Tag icon on the Toolbar. Enter the name ofthe Tag as ‘Locked’ and

its address as 16116 then press OK. Repeatfor the ‘Lock’ and ‘Unlock Code’ addresses

—~ @

+-{_] _Diagnostics
- M 1ooo1-3504
(21 Access
2 Inskrument.
Wire
1 dataset
i)
22 AlmSummary
[ Alarm
[ BCDInput
L1 Comms
23 Commstab
[ Countsr
{Z] Digalarm
(23 Humidity
1 1PManitar
3 Lgez
1 Lacs
1 unis
3 Load
1 Loop
1 Mathz
23 Multioper
21 Muxs
3 Poly
(2 Programmer
(21 Program
3 Segment
(L1 Recipe
23 RTClock
[ Switchover
[ Timer
3 Total
£ Toedr
23 usrval
23 UstTst
{1 Zirconia
=[] User_Page
#-(Z] User_Pool
Qu
£ CustTags
-] Diag
L comz
W mrma

WOEEEEEEEEEEEEE R EEE

| Mame Description Comms Ad... | Canonical...

Processing | Yalue

[High [row [unis [ aval [ al

[ o, op

Custom Description

Locked

Mame

Description |

Cust Desc |

Functiot

Camnms Address 16116
a

Ulnteger -

Display Address
Data Tupe

provided to OFC Clients)
Iz a hitfield/compound r

Is a bit group
Is Fiead-Orly
I wite- Oy

Is Wireable To
IEC Time Walue

52K [EEE Reqg Access

o i i i (i i

|EEE Register Access

o]

Caneel

|Fiead word (MODBUS Function 3)

Enum ID' [Nt Enumerated

[This is the resulting data type

Sealing
Disable $edling
Enable Manual Scaling

T W

Raw Range
Range of value
received over comms

o
—

[nane]

High
Low

Urits

=]

IDM ItemlDr |0xFFFFFFFF

Display Pos |0

Engineering Range
Value is scaled from the:
Raw Range to the
Engineering Range

A
—
—

High
Low

Units

v

Time Stamp

05:42:40.662 02/05/2007
40,662 02/05/2007
40,662 02/05/2007

Cort...
System
System
System

Status

Information
Information
Infarmation

Mot Scanning

Command Message
Standard iTools OPC Server
Server was invoked as embedded

Localization ID is ENG

3 Clients Connected 2 0PC Groups

CustTags has 0 Folders and 0 Tags
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When all three Tags are created you will see the following:-

File Edt Add Metwork bWiew Help
VSaly b

1 _Diagnostics | [Name | Description | Comms Ad... | Cananical... | Processing | Yalus | High | Low | Units | Aval | Alt | No. DF_| Custom Description
= [ 1D001-3504 “DLock Code Ox00033EFS O

[ Access “@Lacked Ox00033EF4 O
(23 nstrument “DUrlock Code Ox00033EFG O
# ] Wire

(23] dataset
=10

22 AlmSummary
-2 Alarm

[+ (2] BCDInput
#-(23 Comms
-] Commstat
+ [C3 Counter
#-[Z] Digdlarm
[ [Z3 Humidity
#-(Z] TPManitar
G Lgez
[ 1ges
#-[] Lint&
E
E
E
E
E
E
E
E
E

>

¢ Load
(1 Loop
¢ [Z1 Mathz
¢ MultiGper
o[ Muxa
«- (1 Paly
£ Programmer
¢ (L] Program
¢ Segment
(1 Recipe
(23 rTCock
-] SwitchCver
(3 Timer
[+ Total
() (3 Txdr
#-C0 usrval
G UstTet
(23 Zirconia |
#-[C] User_Page
(1 User_Pool
~@u
424 CustTags
& [ Diag
W comz
e

o8|

Tirme Starmp [ Cont... | Status | cammand | Message A
06:42:40,662 02/05/2007  System  Information Standard iTools ORC Server

System  Information Server was invoked as embedded
System  Information Localization 10 is EMG |

i ] B
[Nok Scanning |3 Clients Connected 2 OPC Groups  [CustTags has 0 Folders and 1 Tag [ Y |

Minimise (do notclose) the OPC server to the taskbar and return to iTools. You can now select
CustTags on the connected 3500 by double clicking on the folderwhenin the browse tab.
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Step 3 — Activate OEM Security

At the same time as viewing the CustTag parameters double click on another folder and position itshow
that you can see parameters from both.

File Device Explorer Wiew Options  Window  Help I
P -
a2 ® @ = B 2 X U
Mew File OpenFile  Load Save Prink Scan Aadd Remowe Access Wiews Help

[Earaphical wirng  EEParameter Explorer BB Device Panel [ Terminal wiring - BpDevice Recine  figvwatchiRedipe  ZHProgrammer [ User Pages | M oPC Scope wEiTonls Secure

“COMI.IDUUI-SEM 22 COM1.ID001-3504 - Parameter Explorer (CustTags)

-=-|@@l=E- =

[ Name | Description | Address| Walue| Wwired From |
A Lock Code
=423 Access # Locked
<0 Gato A& Unlack Code
< IREna