PLC, DCS, PC CONTROL BACKUP STATION
USER'S MANUAL

[Tl moore

INDUSTRIES

M531 V5, MAY 2002



CONTENTS
FIGURE LIST oetiiiiiiiiiiit ettt iii
CHAPTER 1
INTRODUCTION oottt 1
Conforming What IS INCluded ..o 1
Order COUE .ottt 2
BaSIC OPEIAtION ...eeeeiiiiiiiiieiiee e 3
WHhere TO GO NEXE...cciiiiiiiiiie it 3
Text Formatting in This Manual ..., 3
CHAPTER 2
INTERFACE & BASIC OPERATION ....otiiiiiiiiiiiiiee e 5
(D] o] F= |V PP UUPTPPPPUUP R 5
[CONS L 5
K Y S e e e e e 6
Basic Operating Procedures ..........ccccuuuiiiiiiiiiiiiieiieeea e 7
ALBITNS Lo 8
CHAPTER 3
HARDWARE CONFIGURATION ....ccoiiiiiiiiieeeiieee et 9
Accessing and Changing JUMPETIS .........ueeeeiiiiiiiiaiaaaaaaaeaaeeeeieee 11
Adding or Changing Output Modules ..., 12
WHETe 10 GO NEXL ..ocoiiiiiiiie et 13
CHAPTER 4
MOUNTING AND WIRING ...ttt 15
SYStEM PIANNING ..ot 15
Mounting the Station ... 15
Wiring the 531 INPULS ... 16
ALAC POWET Lottt 17
B. Process Variable ... 17
C.Digital INPULS ..o 18
D. Remote Setpoint INdicator ..., 19
Wiring the 531 OULPULS ..ottt 19
AL CV OULPUL e e e eeeees 19
B Mechanical Relay OQUtpUL ..., 19
C Solid State Relay (Triac) OULPUL ....coevveeiiiiieieiiiie 19
D.DC Logic (SSR Drive) OUtPUL ...ccoeeeiiiiiiiiiiiieiieeeeeeee 19
Wiring for Serial CommuniCatioNS .............uuvviiiiiiiiiiiiiiieiieieeeeeeee, 20
WHETe 10 GO NEXL ..oeiiiiiiiiiii et 20
CHAPTER 5
SOFTWARE CONFIGURATION ...oooiiiiiiiiiiieee et 21
MOAE OVEIVIEW ...eeiiiiiiitiieiee ettt 21
MBINUS ...t 22
SMAMt MENUS ... 22
Software Configuration Procedures ...........cooooiiiiiiiiiiiiiiiiieeeee 23
Guide to Set up Parameters ..o 25
CONFIG. e 25
LOCAL OUT. oottt ettt 28
PV INPUT Lottt 29
CUST. LINR. ittt 31

531 User's Manual Table of Contents

About This Manual:

Throughout this User’'s Manual will
appear NOTEs, CAUTIONs and
WARNINGS, usually in boldface.
Please heed these safety and good
practice notices for the protection of
you and your equipment.



page
RSP INPUT L.ttt 32
ALARMS e 33
SECURITY oottt 35
SER. COMM. ..ttt 36
OPERATION L.ttt 37
Parameter Value ChartS ... 39
CHAPTER 6
531 APPLICATIONS ...oooiiiiiiiiiiite et 45
531 OPEIALION ...ttt a e e e e e 45
ALBIMNIS < e e e e e e e e e 46
Digital INPULS ... 50
Watchdog MONITOF ......ccooiiiiaieiii e 51
Process Variable and Setpoint ..., 51
INPUL LINEAMZATION ...eeeiiiiiiieeee et 53
Thermocouple and RTD Linearization .............cccccvveeeeienneaennn. 53
Square Root Linearization ............ccccvuiiiiiiiiiiiiiieeee s 53
Custom Linearization ............ooiiiiiiiiiiiiiiiiieeeeeeee e 53
Ramp to @ Control ValUE .........coooviiiiiiiiiiiieeee e 54
SECUILY ettt ettt e e e e e e e e e e e e e bbb e e e e e e 55
Process Variable Reading Correction ...........cooooieiiiiiiiiiieeiieneeeenn, 56
Serial ComMMUNICALIONS ......cooiiiiiiiiiiiiei e 56
APPENDIX A
MODE, MENU & PARAMETER FLOWCHART .......cccceoviiiieeeenns A-1
APPENDIX B
PARTS LIST oottt e B-1
APPENDX C
TROUBLESHOOTING ..ottt C-1
APPENDIX D
CALIBRATION ...oiiiiiiitiiiiee ettt D-1
Regarding Calibration ... D-1
RTD and VMA Input Calibration ... D-2
Thermocouple & Cold Junction Calibration ...........cccccccciiiiniiinns D-3
Milliamp Output Calibration ..o, D-4
RESEt MENU DALA .....cooe i D-4
Hardware SCaN ...........uuuiiiiiiiiiiiii e D-5
Quick Calibration Procedure ..............ocuviiiiiiiiiiiieeeeeeeeeeeeeeeneen, D-5
APPENDIX E
SPECIFICATIONS ...ttt E-1
Table of Contents 531 User's Manual



Figure............ I e Page
Figure2.1 ...... 531 Operator INterface ...........oooooceiiiiiiiiiiiiieieeeeee e 5
Figure2.2 ...... Before and After Acknowledging an Alarm ..............ccevvvveeeeee. 8
Figure 3.1...... Location of Printed Circuit Boards ..............ooooiiiiiiiiiiiiiinee. 9
Figure 3.2....... Jumper Locations on Microcontroller Board .................ceee.... 10
Figure 3.3...... The Option Circuit Board .............coooiiiiiiiiiiiiiiiieeeeeee 10
Figure 3.4 ...... The Power Supply Circuit Board ...........ccceuvveeiieeiieeiiniaaaennn. 10
Figure 3.5...... OULPUEMOAUIE ... 13
Figure4.1 ...... 531 Instrument Panel and Cutout Dimensions ..................... 15
Figure4.2 ...... Mounting BraCkets ..............uuuviiiiiiiiiiiiiiiiiaaee e 16
Figure4.3 ...... 531 Rear TEIMINAIS ......cccceiiiiiiiiiieieeeeee e 17
Figure4.4 ...... Output Wiring forthe 531 ........ccccoiiiiiiiiiiiieeeeeee e 19
Figure4.5 ...... Serial Communications TermMiNalS ...........coeeveeeeeariiiiiiniieenes 20
Figure5.1 ...... Menu Flowchart for SEtUP .....uveevieeiiiiiiiiiiii s 21
Figure5.2 ...... Independent vs. Dependent Parameters .............ccc.evvveeeeeee. 22
Figure5.3 ...... Keys to Enter and Move Through SetUp Mode..................... 23
Figure6.1 ...... Alarm EXamPIleS ........uveeiiiiiiiiiieieaaee e 49
Figure6.2 ...... Square Root Linearization Formula ..., 53
Figure6.3 ...... Custom Linearization CUIVE ............eeeeeieeiieiieeaeeeeee s 54
FigureD.1 ..... Flowchart to Access Parts of Calibration Menu Block ......... D-1
FigureD.2 ..... Microcontroller Circuit Board ............cccvveeieiiiiiiniiiis D-2
FigureD.3 ..... Calibration Wiring ........cooo oo D-2
Figure D.3a ... Calibration Wiring (continued) ... D-3
FigureD4 ..... Thermocouple & Cold Junction Calibration Wiring .............. D-3
FigureD.5 ..... Milliamp Calibration Wiring ...........ceeeeeviiiiiiies D-4

531 User's Manual Table of Contents



Table of Contents

531 User's Manual



Introduction

CHAPTER 1
INTRODUCTION

The 531 PID Backup Station ensures the integrity of your processes with
maximum reliability. Isolated inputs and outputs guard against electrical inter-
ference, the frontface meets NEMA 4X standards for watertight operation, and
the rugged case and sturdy rubber keys enhance durability.

The 531 hasthree digital display areas, two of which offer up to 9 characters of
true alphanumerics. The bright, crisp vacuum fluorescent displays offer better
readability than any other display technology. Additional operator friendly fea-
tures include: custom programmable alarm messages, keys that illuminate
when in use, and an easy-to-use menu system.

INPUTS [ ——|
HOST Signal = /=//_=//_=//_=//_=/
Process Variable m=D>> [rfvalvalapvgegeadnagon
Remote Setpoint ==p> (KRR 0 K oK R
Digital Inputs = || Ee—e———r—S |
Serial Communications =p>[© [ | [ ][] [&a] ©
IR 4
d

The 531 automatically provides PID backup control for critical control loops. In
Host Mode, the control signal passes from the Host device through the 531
without any degradation. A Host device may be a PLC, DCS, or process con-
troller. The 531 switches to Automatic (PID) Mode upon keypad selection,
digitalinput, orloss of the Host signal, and generates a control signal based on
its own PID calculations. The control setpoint may be one or two preset
setpoints, or transmitted to the 531. The 531 can also be switched to Manual
Mode, inwhich the operator can manually adjustthe output. The 531 will trans-
fer/return to Host Mode upon keypad selection, opening of the digital input or
return of the Host signal.

CONFIRMING WHAT IS INCLUDED

With your 531 PID Backup Station, you should have received:
* 1531 User's Manual

* Mounting hardware set

» 1 sheetof engineering unit adhesive labels

* 1Terminallabel

You candetermine the installed outputs of your station by comparing your product
numbertothe Order Code below. The product hnumber is printed onthe label on
the top of the controller case.

Specifications and information subject to change without notice.

531 User's Manual Chapter 1, Introduction

Thank you for selecting the 531
PID Backup Station. Itis the most
sophisticated instrument in its
class and will provide you with
years of reliable, trouble-free
performance.

OUTPUTS
m=>> HOST Signal
m=>> Control Qutput
== Alarm(s)
== Serial Communications

Note: thatthe 531 PID Backup Station
is nota point of failure; removingitfrom
the case or powering down while in
Host Mode will not disturb the Host
signal.



Introduction

BASIC OPERATION

There are three operating modes for the 531:

ORDER CODE*
OUTPUT 1 —
(ALARM ONLY) ORDERCODE
NONME oot st s s 0
MECRANICAI TRIAY ...vvvvvvveerrvvriseesvir s ssssssss s 1
Solid state relay (1 amp tHac) ......eervvrnreerrersnsesssssissssssenns 3
DC 10giC (SSR AIVE) ..vvuvvvvvvrrersvisisssesssesssssssssssssssssssssssnsens 4
OPTIONS B
ENTER “0" IF NOT DESIRED .

NONME oot st s s 0
Set of five digital INPULS .........ouererveresseeriessssssssesissessssssssseens D
CECEIIfICALION . verererereesesesessesesssssssssssssssssssssssssssanas H
Set of five digital inputs and C€ Certification ...........cccoeereererrnee J

SERIAL COMMUNICATIONS
ENTER “0" IF NOT DESIRED

RS-485 serial CoMMUNICALIONS .....vvvveverieeieerssesieeeessesesseneens S

* Note: Base instrument contains universal PV input, remote setpoint input and 4-20 mA CV (control) output with
internal hard wired by-pass relays.

NOTE:

Altering the factory configuration of the
modules will render the product label
code invalid.

2 Chapter 1, Introduction 531 User's Manual



Introduction

Host Mode: The 531 operates as a remote station that passes a CV di-
rectly from a hostto a controlled device. Inthis mode, the SP but notthe CV
(output) can be altered. Special “setup” parameters can be accessed, and
the 531 can be transferred into either of the other operating modes.

Automatic Mode: The 531 sends output to the final device as provided by
its own PID calculations. In this mode, the SP but not the CV (output) can
be altered. The “set up” parameters may not be accessed, butthe 531 can
be transferred to either of the other operating modes.
Manual Mode. An operator provides manual output to the controlled de-
vice. Boththe SP andthe CV can be altered, and the 531 can be transferred
to either of the other two operating modes.
The 531 alsohasasetup, or “configuration” mode in which the user configures
the special functions of the 531, like inputs and outputs, alarms and PID opera-
tion. There are 9 menus in setup mode: eight are for instrument setup, and the
ninth, OPERATION, configures the operational aspects of the 531.

WHERETO GO NEXT

»  Firsttime users should read through this entire manual. Continue to Chap-
ter 2 for basic interface and operation information. Thenread Chapter 3 for
importantinstallation guidelines.

» Experienced users may continue onto Chapter 5 for details on the configu-
ration features of the 531.

» Appendix 1 contains flowchart references for all 531 parameters, menus
and modes.

TEXT FORMATTING INTHIS MANUAL

Feature Format
Mode Automatic, Manual, Host Mode
KEYS SET PT DISPLAY

or

SETPT DISPLAY

ICONS OUT, ALM

MENUS CONFIG., TUNING
PARAMETERS CYCLE TM:1, MIN.OUT2
PARAMETER VALUES OFF, SETPOINT, LAST OUT.
DISPLAY MESSAGES TOO HOT, OUT%,

531 User's Manual Chapter 1, Introduction 3
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CHAPTER 2
INTERFACE AND BASIC OPERATION

The individual software and hardware options of your station determine the in-
formationit displays. Compare the product number onthe unitlabel to the Order
Code in Chapter 1 for more information. A “smart menu” feature of the 531 al-
lows only those messages relevant to your individual hardware (and software)
configuration to appear in the displays.

f 531
lcons 1o LT
s [T 1st Display
£ £ £ K £K1 [ R O K 2nd Display
5K £K 0¥ (K 0K BK R ORI K 31d Display
| Ee—m—— || Sion,
0) [wwon| fpsen] [ | | 4] O
<— Keys
(o] o] B W] y
1st Display

» 5digits, seven segments. Height is 15mm (0.6in).

* Normally displays the Process Variable (PV).
If station loses signal, “-------- " displays.

2nd Display
* 9characters, 14 segment alphanumeric. Height is 6mm (0.25in).

» Displaysthe CV output (OUT) or the setpoint (SP). To change the displayed
value, press the DISPLAY key.

*  When in configuration menus, displays the menu and parameter names
3rd Display

* 9characters, 14 segment. Height is 6mm (0.25in).

» Displays user-selectable station name if no alarms are queued.

» Displays any error or alarm in two-second alternating messages.

* Whenin configuration menus, displays the parameter values.

ICONS:

ALM 1, ALM2: Indicates respective alarm(s) is/are active.
OUT 1, OUT2: Indicates respective output(s) is/are active.

531 User's Manual Chapter 2, Interface and Basic Operation

Interface/Operation

NOTE::

Any modifications to the factory
settings of the output modules will
alter the Model Number displayed
upon power-up from the original the
Product Code on the label.

Figure 2.1
531 Operator Interface




Interface/Operation

KEYS Press Key (s) llluminated Key
Transfers station from Host or Station is in Manual Mode. When

MANUAL Automatic Mode to Manual Mode, notilluminated, the stationisin
or from Manual to Automatic. either Host or Automatic Mode.
Toggles between Host and either 531 is passing Host signal

HOST Automatic or Manual Mode through.

(depending on validity of the PV).
Exits the configuration (set up) Key does not light.

DISPLAY menus and returns station to

operating mode.

Provides entry into the OPERA- 531 isin configuration (set up)
MENU TION set up menu. mode.
ACK Acknowledges alarms. An acknowledgable alarm exists.
Functions as a “shift” key or for use Key does not light.
= FAST with other keys.
Increases or decreases the value or Keys do not light.
A or v selection of the current parameter.
— Changes parameter value or N/A
— +
= FAST A selection at a faster rate.
or

In Host or Manual Mode, provides N/A
— FAST|* MENU entry into the other eight set up
menus. When under configuration,
advances from menu to menu.

NOTE:

Refer to Chapter 3, or Appendix 1 for
details on menu, mode and parameter
transitions

6 Chapter 2, Interface and Basic Operation 531 User's Manual



Interface/Operation

BASIC OPERATING PROCEDURES

To transfer from Host to Automatic Mode

1. Pressthe HOST key once. The 531 will transfer to Automatic Mode as
long as the PV input is valid (else, it transfers to Manual Mode).

2. The HOST key and MANUAL key will be off.

3. The 531 stops passing the Host signal, and transmits its own output that
based on PID, with a bumpless transfer.

To transfer from Host to Manual Mode
1. Pressthe MANUAL key. The 531 will transfer to Manual Mode.
2. The HOST key will extinguish, and the MANUAL key will light.

3. The 531 stops passing the Host signal, and transmits a manual output to
the final control element. This will be a bumpless transfer.

To transfer from Automatic to Manual Mode

1. Whenin Automatic Mode, press the MANUAL key.

2. The MANUAL key will light.

3. The 531 stops transmitting the PID output and transmits a manual output
to the final control element. This will be a bumpless transfer.

To transfer from Automatic/Manual Mode to Host Mode

1. Pressthe HOSTkey. The 531 willtransferto Host Mode aslong asthe CV
signal is valid (otherwise, it remains in the previous mode).

2. The 531 will stop transmitting its own output (CV) signal, and pass the sig-
nal from the Host device to the final control element. This will be a direct
transfer.

3. Toprovide aramped transfer, the ramping rate (HOST RAMP) can be set
in the OPERATION menu.

To change output values

1. Press MANUAL key to shift to Manual Mode from Automatic or Host.

2. The second display will display OUT%.

3. Use A and v keys to change the output (CV) value.

To override security or reset the controller

1. If someone attempts a locked operation, SECURITY appears in the 2nd
display, and a security code prompt (0) appears in the 3rd display.

2. Use A and v keys to select a code value. The value will be entered after
two seconds of key inactivity.

* If no code was entered (value left at 0), SECURITY disappears and
the station resumes operation.

+ Ifthevalueisincorrect,INCORRECT appearsinthe 3rd display. After
2 seconds, the station prompts you to enter a new code.

» Ifthe codeis correct, CORRECT appears in the 3rd display. After two
seconds, all displays clear and you have temporary access to all pre-
viously locked features. Security will automatically rearm (lock) the NOTE:
station once after one minute of key inactivity. For more information on Security

+  Ifthe correct Security Override Code is entered, RESET appearsin  functions, see Chapter 6.
the 3rd display. After two seconds, all displays clear and the stations
functions are reset to their factory defaults (unlocked).

NOTE:

For more information on operating
modes, see Chapter 6.

531 User's Manual Chapter 2, Interface and Basic Operation 7
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NOTE:

Powering down the controller acknowl-
edges/clears all latched alarms. When
powering up, all alarms will be reset ac-
cording to their power-up configuration
(see Chapter 6).

NOTE:

Allalarms are internal alarms unless tied
to an output relay in the set up mode.

Figure 2.2
Before and After Acknowledging
an Alarm

ALARMS

IMPORTANT! Alarms can be used to provide warnings of unsafe conditions.
Therefore, all 531 operators must know how the alarms are configured, how to
react to alarm conditions, and the consequences of acknowledging (noting and
clearing) an alarm.

The 531 indicates alarms by:

. Lighting icons
. Displaying messages; and
. Lighting the ACK key, if an alarm is in an acknowledgeable state.

To acknowledge an alarm:

1. Pressthe ACK key to acknowledge Alarm 1. This clears the alarm (and
releases the relay, if applicable.

2. Boththeiconand message indicators disappear, and the relay (if applicable)
changes state.

3. Ifasecondalarmisactive and acknowledgeable, pressthe ACK key again
to acknowledge Alarm 2.

Figure 2.2 shows the controller face during an alarm condition, and after the

alarm has been acknowledged.

BEFORE AFTER

[ 531 ]
oy I
A O]
5P 250

531 |

|
o NN

L L)

5F 250
roo HOr

roo o HOr

|B |MANUAL| |DISF'LAY| ACK | |A|

|HOST | |MENU | |=_FAST| | v |

Latching Alarms

Alatching alarm holds its alarm state even after the process leaves the alarm
condition. This is useful for stations that will not be continuously monitored by
an operator. A latching alarm can be configured to be acknowledgeable while
in the alarm condition, OR only after the process leaves the alarm condition. A
non-latching alarm will clear itself as soon as the process leaves the alarm
condition.

Limit Sequence

An alarm can be configured to be both latching and not acknowledgeable. In
this case, the alarmis acknowledgeable only after the process has left the alarm
condition. This is often referred to as a limit sequence.

For more on alarms, see Chapter 6.

Chapter 2, Interface and Basic Operation 531 User's Manual



Hardware

CHAPTER 3
HARDWARE CONFIGURATION

The 531 hardware configuration determines which outputs are available and
the types of indicator signals that will be used.

Your station comes factory set with the following:
» Allthe specified modules and options installed (see product label and
compare to Order Code in Chapter 1).

* Process variable and remote setpoint inputs set to accept a milliamp
input.

CAUTION!
Static discharge will cause damage to equipment. Always ground your-
self with a wrist grounding strap when handling electronics to prevent
static discharge.

* Relay outputs set to normally open

The locations of certain jumpers and modules on the printed circuit boards
will allow different types of inputs and outputs to be connected to the sta-

tions. Figure 3.1 shows the position of these circuit boards inside the station.

To access these boards:

1. With power off, loosen the two captive front screws with a Phillips
screwdriver.

2. Gently slide the chassis out of the case by pulling on the front face plate
assembly at the bezel. Remove the two screws.

531 User's Manual Chapter 3, Hardware Configuration

NOTE:

If you would like your controller con-
figured at the factory, please consult
an application engineer.

NOTE:

Your hardware configuration will
influence the available set up options
in Chapter 5.

NOTE:

Any changes you make to the output
modules will render the code on the
product label invalid.

Figure 3.1
Location of Printed Circuit Boards for
Hardware Configuration



Hardware

Figure 3.2
Jumper Locations on
Microcontroller Board

Figure 3.3
The Option Circuit Board, with Output 4

CAUTION!

Do notchange configuration of outputs
2,3, and 4. Do not change position of
jumpers J2 and J3.

Figure 3.4
The Power Supply Circuit Board,
with Outputs 1 through 3

10

Process Variable Indicator Type

The 531 will accept several different types of Process Variable Signals. You
specify the type of sighal by adjusting the PV jumper location on the Micro-
controller Circuit Board, as shown in Figure 3.2. You will also need to set the

particular sensor range in the software (Chapter 5).

Y Voltage signal
MA Milliamp
TCt Thermocouple with downscale burnout

TCs Thermocouple with upscale burnout
RTD RTD
|
TB2
5 00O
0 O Of }\//IA
Retransmitted (Remote) SP [© © Of
Configuration [© © O —
000 2
000 =
3 . 0 0O
5-Pin Connector PV Input Jumper | 6 o \I\GIA
° Configuration (O O Ofre"
00 OfThY —
Female 22-Pin Connector Female 22-Pin Connector ooofl =
e
O0000OOOOOOOO 00000000000 TB1

-
it -
Male 22-Pin

il

i

Male 22-Pin
Connector

Male 44-Pin
Connector

Q000000000000 000QQQQQQ
000000000000 06O060000000

Female 44-Pin Connector

4-Pin Connector 3
Modul : -
odule |
Retention l
Plate |
-

NO J1 NC NO J2 NC NO J3 NC

Jumpers
NO and NC

Chapter 3, Hardware Configuration
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Hardware

Setpoint Type (retransmitted)
You specify the type of retransmitted setpoint by adjusting the jumper location
on the Microcontroller Board, as shown in Figure 3.2:

Y Voltage signal

MA Milliamp signal (factory default)
Mechanical Relays
Thereisone output module socketonthe Option Board (Figure 3.3), andthree
onthe Power Supply Circuit Board (Figure 3.4). The position of the jumper next
to each socket determines whether the relay is configured for Normally Open
(NO) or Normally Closed (NC). The output on the options board is always fac-
tory set to Normally Open (NO).

Only the Output 1 relay (if used) may be configured for normally open or nor-
mally closed. Do not make any changes to J2 and J3.

ACCESSING AND CHANGING JUMPERS

Jumper connectors either slip over adjacent pins, or have pins which insertinto
adjacent holes. “Changing the jumper” means moving the jumper connectors
to alternate pins/holes.

Equipmentneeded:

. Needle-nose pliers (optional)
. Phillips screwdriver (#2)
. Wrist grounding strap

1. With power off, loosen two captive front screws with a Phillips screwdriver.

2. Slide the chassis out of the case by pulling on front face plate assembly at
the bezel. Remove the two screws now. You will not need to disassemble
the chassis to make these adjustments.

3. Refer to Figures 3.2 and 3.4 to locate the jumper connector you want to
change.

4. Witheitheryourfingers orthe needle nose pliers, pull the jumper connector
straight up, being careful not to bend the pins (see Photo 4)

5. Move the jumper connector over the desired location and press it straight
down, making sure it is seated firmly. Repeat steps 3 and 4 for any other
jumpers you wish to change.

6. Whenyou arereadytoreassemble the unit, alignthe boards onthe chassis
with the case's top and bottom grooves. Press firmly to slide the chassis
into the case. If you have difficulty, check that you have properly oriented
the chassis and that there are no screws interfering with the case.

7. Carefullyinsertandalign screws. Tightenthemuntilthe bezelis seated firmly
against the gasket. Do not overtighten.

531 User's Manual Chapter 3, Hardware Configuration

CAUTION!

Static discharge will cause damageto
equipment. Always ground yourself
with a wrist grounding strap when
handling electronics to prevent static
discharge.

i |

4. REMOVE JUMPERS

11



CAUTION!

Static discharge will cause damageto
equipment. Always ground yourself
with a wrist grounding strap when
handling electronics to prevent static
discharge.

CAUTION!

Do not scratch the boards or bend the
pins of the connectors.

12

Hardware

ADDING OR CHANGING OUTPUT MODULES

The 531 has provisions for four output modules. The units come factory config-
ured with specified modules installed in appropriate locations. You can make
field adjustments by properly removing and/or plugging the modules into the
appropriate sockets.

Important Notes:

*  Onlythe Output 1 relay (if used) may be changed.

*  Outputmodules 2,3 and 4, and Jumpers J2 and J3must notbe changed
from their factory installation.

* Anyoutput module with a sold state relay or analog module MUST have its
jumper set at normally open (NO).

* Output4is always normally open (NO).

Three of the output sockets are located on the Power Supply Circuit Board. A
fourth output socket is located on the Option Board.

Equipment needed:

. Wrist grounding strap

Phillips screwdriver (#2)

Small flat blade screwdriver

. Wire cutters or scissors

1. With power off, loosen two captive front screws with a Phillips screwdriver.

2. Slide the chassis out of the case by pulling on front face plate assembly at
the bezel. Remove the two screws now.

3. Locate the retention clips holding the front face assembly to the rest of the
chassis. Pry apart these retention clips gently with a screwdriver to sepa-
rate the printed circuitboard group from the front face assembly. Take care
not to break the clips or scratch the circuit board. See Photo 3.

The Microcontroller Board and Power Supply Board remain attached tothe
Operator Interface Assembly by wired connectors.

4. SeePhoto 4. The Microcontrollerand Power Supply board are attached to
either side ofthe Option board by male/female pin connectors. Use agentle
rocking motion and carefully apply pressure to separate the larger two
boards from the Option Board.

v
2’ /)

3. PRY CLIPS 4. SEPARATE BOARDS

Chapter 3, Hardware Configuration 531 User's Manual



Hardware

5. Aretention plate andtie wrap hold Outputmodules 1, 2, and 3 (onthe Power
Supply board) firmly in place. To remove the retention plate, snip the tie
wrap with wire cutters (or scissors) as shown in Photo 5.

Always snip the tie wrap ontop of the Retention Plate to prevent
damage to the surface mount components.

6. Adisposabletie wrap holds Output module 4 (onthe Option board) in place.
To remove the module, snip tie wrap like in Photo 6.

7. Inspect each module before installation to make sure the pins are straight ~ Figure 3.5
(Figure 3.5). Align the pins with the socket holes and carefully insert the ~ Qutput Module
module. Press down to seat it firmly on the board (see Photo 7).

-
7

5. REMOVE RETENTION PLATE 6. SNIP TIEWRAP 7. ADD/CHANGE MODULE

8. Use new tie wraps to secure the Retention Plate and Output Module 4.

Failure to use the tie warps may resultin the module loosening
and eventual failure. Allindividually ordered modules come with
tie wraps. Extra sets oftie wraps are available; order Part #535-
665.

9. Toreassemble the unit: Align the connector pins on the Option Board with
the connector sockets on the Microcontroller and Power Supply boards.
Squeezethemtogether, making certain allthree are properly seated against
one another. Check along the side edges for gaps. Also, check thatthe cable
assemblies are not pinched.

10. Alignthe board assembly with the front face assembly, with the Option board
atthe bottom (see Figure 3.1). Reinstall the retention clips. Alignthe boards
into the slots of the front face assembly and the clips will snap into place.

11. Whenyou are ready to reassemble the unit, align the boards onthe chassis
with the top and bottom grooves on the case. Press firmly to slide the chas-
sisintothe case. Ifyou have difficulty, check that you have properly oriented
the chassis, and there are no screws interfering with the case.

12. Carefullyinsertand align screws. Tightenthem until the bezelis seated firmly
against the gasket. Do not overtighten.

WHERETO GO NEXT

For a step-by-step guide on mounting and wiring your 531 PID Backup Station,
see Chapter 4.

531 User's Manual Chapter 3, Hardware Configuration 13
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CHAPTER 4
MOUNTING AND WIRING

The 531 PID Backup Station is thoroughly tested, calibrated and “burned in”
at the factory, so your station is ready to install. But before you begin, read
this chapter carefully and take great care in planning your system. A properly
designed system can help prevent problems such as electrical noise distur-
bances and dangerous conditions.

SYSTEM PLANNING

A. Consider the Noise Factor

* Forimproved electrical noise immunity, install the station as far
away as possible from motors, relays and other similar noise
generators.

* Do not run low power (sensor input) lines in the same bundle as AC
power lines. Grouping these lines in the same bundle can create
electrical noise interference.

B. Wiring Practice Resources

An excellent resource about good wiring practices is the IEEE Standard

No.518-1982 and is available from IEEE, Inc., 345 East 47th Street,

New York, NY 10017, (212) 705-7900.

MOUNTING THE STATION

A. Makethe panel cutout
The station fits in a standard 1/4 DIN cutout. You may mount your station
in any panel with a thickness from .06 to .275 inches (1.5 mmto 7.0
mm). See Figure 4.1 for dimensions.
If you make a mistake in the panel cutout, you can use a “Goof Plate”
(Repair Part#512-014).

B. Establish awaterproof seal

WARNING!

To avoid electric shock, DO NOT
connect AC power wiring at the
source distribution panel until all
wiring connections are complete.
To avoid shock hazard and reduced
noise immunity for your system,
terminal 9 must be grounded.

The station front face (keys, display, and bezel) are NEMA 4X rated
(waterproof).
|<— 7.180 (182.37) OVERALL LENGTH ——————
1.180 (29.97)
|——3.770 (95.76)—-| J PANEL
[ ] [ ] —
T s L]
& M OOO000
i BRIER 6 6 R R R
2} FRER B8 (R R (R e
o -
N Ee—— ||
o™
o JLIL)[a]C
L O™
BEZEL/|<— 6.000 (152.40) ————
ERONT GASKET SIDE
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Figure 4.1

531 Instrument Panel and Cutout

Dimensions

|=— 3.585 (91.06) —»|

3.622 (92.00) MIN.
3.653 (92.80) MAX:

«— XV (08'26) £59'€
| "NIW (00°26) Z2o'e ™

CUTOUT
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Figure 4.2
Mounting Brackets

NOTE:

Allwiring and fusing should conformto
the National Electric Code and to any
locally applicable codes.

16

To obtain awaterproof seal between the station and the panel, make sure:
1. The panel cutoutis precise.

2. Youuse afresh gasket.

3. The edge of the cutout is free from burrs and “waves”.

4. The case of the station are centered in the cutout.

Ifyou require awaterproof seal but have difficulty with these requirements,
apply a bead of caulk or silicone sealant behind the panel around the pe-
rimeter of the case.

Housing

” Slide gasket
on from this
end.

MOUNTING BRACKET
(1 EA. SIDE)

C. Mount station into panel:

The instrumentenclosure mounting must be grounded accordingto CSA
Standard C22.2 No. 0.4.

You will need a long Phillips screw driver (#2).

1. Place bezel gasketaround the station case (starting at the back of the
station). Then, slide the gasket against the back of the bezel.

2. Withthe bezel gasket in place, insert the station into the panel cutout
from the front of the panel.

3. From behind the panel, insert the mounting clips (one on each side),
as shown in Figure 4.2.

4. Gradually tighten the mounting bracket screws.

5. Tightenthe screws securely and check bezel gasketto ensure atight,
even seal.

WIRING THE 531 INPUTS

Figure 4.3 showsthe rear terminal configurations forthe 531. The actual instru-
ment has only the top and bottom numbers of each column marked. Refer to
this diagram for the following input and output wiring instructions.
IMPORTANT!!

When wiring the 531 terminals, DO NOT use alligator clips (they create an
open circuit).

Chapter 4, Mounting and Wiring 531 User's Manual
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Optional Contact Inputs
from HOST (if installed)
LINE EARTH DIN . NC
AC Power< 1 9 GND GND 17 % 3 25
NEUTRAL |2 ]_O NC _on1 18 G} a 26 | comm-
OUT 1- NC - DIN 2 COMM
Optional Local Flag 3 11 19 a a 27 *
to HOST
orAlarm  ouT 1+ |4 12 NC -oin3 20 [ (128 sp no.- 2sp
from HOST
cv ouT - NC -oin4 21 29 | sp. D+
4-20 mA .
Control NC CVIN+ |~ DIN5 22 (-1 30 | r70 3rd
Signal
NC CV IN-] N/A 23 Q} 31 fPvIND.-
— — il E— PV Sensor
— CVOuT+ NC N/A 24 32 PV IND.+
4-20 mA Control Signal
- HOST
‘ Any Final Control Element PC, PLC, DCS A Specia| PC Board covers
terminals 5,6,7,8,13,14,15, and 16.

AC Power

Terminals 1 and 2 are for power.Terminal 9 is earth ground.

= GROUND

B. Process Variable

The station accommodates the following types of process variable inputs:

Thermocouple, RTD, Voltage, Milliamp, Voltage and Millivolt.

1. Thermocouple Input

Use terminals 31 and 32 as shown.

31 + > T/C Input
32

531 User's Manual

Chapter 4, Mounting and Wiring

Figure 4.3
531 Rear Terminals

NOTE:

Usea0.5 Amp, 250V, fast-acting fuse
in line with your AC power connection
(terminal 1).

17
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2. RTDInput
For 2, 3 or 4 wire RTD, use terminals 30, 31 and 32 as shown.

Same color

RTD INPUT 2-WIRE
Jumper wire

B 307/
RTD <

RTD INPUT 3-WIRE RTD INPUT 4-WIRE
Same color, Third leg

Third leg iﬁ 30 of RTD
o of RTD aniPW
130 ; IS 31
2D 32! ?
i1 32 |
Nl ¢ | N
koil32 7

DO NOT connect 4th leg

Same color

3. Voltage Input
Use terminals 31 and 32 as shown.
4. Milliamp Input -External Power Supply
Use terminals 31 and 32 with a 2-Wire transmitter.

VOLTAGE INPUT

MILLIAMP INPUT - EXT. POWER

31l= _ 31 —PExtergaI | +
. 1 Power Su
32‘+ + | Transmitter [ bRy
32 - Transmitter +

C. Digital Inputs

1. With a Switch
Use terminal 17 with the appropriate digital input terminal as shown.

2. With aRelay (dry contact)
Signal-typerelay isrecommended. Use terminal 17 with the appropriate
digital input terminal as shown.

3. With an Open Collector (transistor)
11mAtypical. 50 Q max. resistance. 50 Q max. loop resistance. Use ter-
minals 17with the appropriate digital input terminal as shown.

SWITCH / RELAY

OPEN COLLECTOR

18

N

N

7] T

|!!| 17| DINGND - DIN GND

7T an

(H # DIN #  # DIN #
DIN 1 DIN 2 DIN 3 DIN 4 DIN 5

[ 21

19] 20|

=k

& 22|
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D.

Remote Setpoint Indicator
Use terminals 28 and 29 as shown.

[ 28

+ Source
TS +4
kol 29

WIRINGTHE 531 OUTPUTS

Output 1 is available for use as an ALARM or HOST FLAG with installa-
tion of a Mechanical Relay, Solid State Relay (Triac) module, or SSR
Drive.

The 531 is factory configured with an Analog module in Output 2.
The 531 is factory configured with Mechanical Relays in Outputs 3and 4.
The 531 cannot be wired for retransmission.

A small PC board fits over rear terminals 5 to 8 and 13 to 16.

These instructions explain proper wiring of the 531 for any output module. If
you do not know which module(s) have been installed in your station,
compare the number on the product label with the Order Code on page 3.

To add or change position of jumper 1 or output module 1, refer to Chapter 3.
A.

CV Output

» Useterminals 5 and 8 for CV Output as shown in Figure 4.4.
» Useterminals 14 and 15 for CV Input.

Mechanical Relay Output

* Useterminals 3 and 4 as shown in Figure 4.4.

» Jumper J1 can be set to normally open (NO) or normally closed (NC)

as desired.
Solid State Relay (Triac) Output
* Useterminals 3 and 4 as shown in Figure 4.4.
* Jumper J1 must be set to normally open (NO).
DC Logic (SSR Drive) Output
* Useterminals 3 and 4 as shown in Figure 4.4.
* Jumper J1 must be set to normally open (NO).

WARNING!

DO NOT make any modifications to the
factory setting of output modules 2, 3 and
4; this will place the product in an invalid
and undefined state.

Figure 4.4

Output Wiring for the 531

CV OUTPUT MECHANICAL RELAY SSR (TRIAC)

— Line Power Line Power

5D

6 (Dl oV SEE}J | 3@}J

Load )

) 4 @) 4 @]+

DC LOGIC (SSR DRIVE)

. Load

8@ + ‘ ‘

Rernmmend nse nf hath MOV and snithher Rernmmend nse nf hath MOV and snithher

3D -

4[D|+ +

Load

531 User's Manual
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531 Terminals

PC Twisted. shielded Comm b e TO "Comm -" terminal of
or other host ' next Powers device

To "Comm +" terminal of
next Powers device

Use a 60Q to 100Q terminating resistor

The shield needs to be connected continuously but only tied to connected to the two data terminals

one ground at the host. Failure to follow these proper wiring practices of the final device on the line.

could result in transmission errors and other communication problems.

WIRING FOR SERIAL COMMUNICATIONS

Figure 4.5 You must have this option installed on your 531 in order to use serial commu-

Serial Communications Terminals nications. Refer to Figure 4.5.

» Use a twisted shielded pair of wires to connect the host and field units.
Belden#9414foil shield has superior noise rejection characteristics. #8441
braid shield 22-gauge wire has more flexibility.

*  The maximum recommended length of the RS 485 line is 4000 ft.

» Termination resistors are required at the host and the last device on the
line. Some RS 485 cards/converters already have a terminating resistor.
We recommend using RS-232/RS-485 converter (prod. no. 500-485).

WHERETO GO NEXT

For a step-by-step guide on setting up the software features for your control-
ler, see Chapter 5.
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CHAPTER 5
SOFTWARE CONFIGURATION

MODE OVERVIEW

Upon power up, as well as during “normal” operation, the 531 is in one of its
operating modes - Host, Automatic or Manual.

The 531 also has a set up (configuration) mode that lets you access options
for adjusting the operation and display of the station. “Set up” is divided into
two groups; one for the first eight menus (as listed below), and another for
the OPERATIONS menu by itself.

Figure 5.1 illustrates the relationships among the three operating modes and
nine set up menus.

The 8 set up menus can by accessed only when the 531 is in Host or Manual
Mode. The OPERATIONS set up menu can be accessed when the 531 isin
Automatic, Host or Manual Mode.

AUTOMATIC operating mode

HOST or MANUAL operating modes

A A
DISPLAY MENU for
MENU + .
FAST to retu_rn to | Operations
for other operating | setup menu
set up modes
menus
[ operaTIONS |
1 set up menu
DISPLAY )
or ACK MENU + FAST Figure 5.1
to return for other Menu Flowchart for Set Up
to set up menus
N 4 v
operatin
modes 8 set up menus
CONFIG.
LOCAL OUT. MENU +
FAST
PV INPUT to move
from
CUST. LINR. menu to
menu

RSP INPUT

A 4

[ SECURITY

SER. COMM.

531 User's Manual Chapter 5, Software Configuration 21



| sofware [

Independent Dependent
Parameter Parameter
CONFIGURE
UNLOCKED (D)
Figure 5.2

Independent vs. Dependent
Parameters

22

MENUS

A menu is a group of configuration control parameters. While in these set up
menus, the name of the menu will appearinthe 2nd display. The names of the
different parameters within that menu group will then replace the menu name
inthe 2nd display. The values/options for each parameter will then appearin
the 3rd display. Figure 5.1 displays the parts of the menu as used by this manual.

The (possible) menus for the 531 are:

» OPERATIONS To set up special PID control parameters and make
adjustments to the transition functions (among operating modes)
of the station.

* CONFIG. To configure the input and output hardware assignments.
» LOCAL OUT. To configure the local output control.
* PVINPUT To configure the process variable.

* CUST. LINR To configure the custom linearization curve for the
process variable.

* RSPINPUT To configure the remote set point.

* ALARMS To configure alarms.

» SECURITY To configure the security function.
 SER.COMM. To configure serial communications.

SMART MENUS

This chapter outlines, in sequence, all menus, parameters, and selections
available for the 531. However, the “smart menu” feature of the station allows
only those Menus and Parameters to appear that are relevant to your hard-
ware and software configuration, i.e., parameters which do notapply to your
application will not appear on your station’s display.

» Parametersthatapplyto all configurations appear in this manual as awhite
onwhite box (Figure 5.2, left). These parameters are independent of your
configuration.

» Parametersthat depend on the configuration of the individual station ap-
pear as a black on white box (Figure 5.2, right).

Changing one parameter’s selection (or value) may affect another parameter.

Refer to the section on the PV INPUT menu for an example on how this can

affect your low and high range values.

Chapter 5, Software Configuration 531 User's Manual
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SOFTWARE CONFIGURATION PROCEDURES

On the bottom of each page is a guide to the keypad, to use during your
configuration.

To access the 8 set up menus

1. Hold down the FAST key and press MENU. (see Figure 5.3). The MENU
key will illuminate. The first Menu, CONFIG., appears alone in the 2nd
display.

2. Press FAST + MENU to advance to the next menu. The menu name will
appear in the 2nd display.

To access the OPERATIONS set up menu

1. Press MENU. The MENU key will illuminate. OPERATION will appear in
the 2nd display.

To advance through parameters and select a parameter value

1. When you reach your chosen menu, press MENU. The first parameter of
this menu appears in the 2nd display, replacing the menu name. The first
values/selection for the particular parameter appears in the 3rd display.

2. Press A or v, with or without the FAST key.

3. Press MENU to advance to next parameter.

To return to operating mode from configuration

1. Pressthe DISPLAY key. The station will return to the operating mode.

WARNING!!
Scrolling through the choices to make selections will affect the opera-
tion of the instrument since changes to parameter selections occur in
"real time" orimmediately.
DO NOT MAKE ANY CHANGES DURING ON LINE OPERATION!

=st|

MENU

O

Figure 5.3

Keys to Enter and Move through Set

Up Mode

Escape to operating mode Next parameter Next menu + Next value | A 4 | or | A

531 User's Manual Chapter 5, Software Configuration
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GUIDETO SET UP PARAMETERS

Only parameters and selections relevant to your hardware and other software

selections will appear on your station.

(R) Parameter Range
(D) Default Setting
CONFIG.

Parameter Value

For configuring the input and output hardware assignments.

1. LOSTHOST
Selects the type of local backup if 531 loses the host CV signal.

(D)

MAN. OUT1
MAN. OUT2
MAN. LAST
AUTO.LOCAL

AUTO.TRACK

2. HOST.RESTR.

Selects the 531 mode upon host CV restoration.

(D)

LOCAL
HOST MODE

3. CONTACT1

Defines the operation of the 1st digital input.

MAN. LAST
MAN. OUT1
MAN. OUT2
ALARM ACK.
UP KEY
DOWN KEY
COMM.ONLY
DISP. KEY
MENU KEY
FAST KEY
RST.INHBT.
REMOTE SP
LOCAL SP
AUTO.LOCAL
HOST MODE
WATCHDOG

Switch to Manual Mode, use preset output MAN. OUT1
Switch to Manual Mode, use preset output MAN. OUT2
Go to Manual Mode using the last known output

Go to Automatic (PID)Mode

Go to Automatic (PID)Mode using last PV as the local SP

Remain in Manual (or Automatic) Mode
Go to Host Mode

Switch to Local Manual Mode, use last output

Switch to Manual Mode, use preset output MAN. OUT1
Switch to Manual Mode, use preset output MAN. OUT2
Acknowledge alarms

Remote A key

Remote ¥ key

Make status readable through communications

Remote DISPLAY key

Remote MENU key

Remote FAST key

Inhibits PID reset action

Selects the Remote SP for Automatic Mode

Selects the Local SP for Automatic Mode

Go to Automatic Mode

Go to Host Mode

Monitors the Host device for failure.

CONFIG

LOST HOST
AUTO.LOCAL

HOST.RESTR.
HOST

AUTO.LOCAL

NOTE:

Refer to Chapter 6 for more on the
Watchdog Monitor.

Escape to operating mode

Next parameter

Nextvaluel v |or| A |

531 User's Manual
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MAN.LAST

LOCAL SP

CONTACT 2

Defines the operation of the 2nd digital input.

(D)

MAN. LAST
MAN. OUT1
MAN. OUT2
ALARM ACK.
UP KEY
DOWN KEY
COMM.ONLY
DISP. KEY
MENU KEY
FAST KEY
RST.INHBT.
REMOTE SP
LOCAL SP
AUTO.LOCAL
HOST MODE
WATCHDOG

CONTACT 3
Defines the operation of the 3rd digital input.

MAN. LAST
MAN. OUT1
MAN. OUT2
ALARM ACK.
UP KEY
DOWN KEY
COMM.ONLY
DISP. KEY
MENU KEY
FAST KEY
RST.INHBT.
REMOTE SP
LOCAL SP
AUTO.LOCAL
HOST MODE
WATCHDOG

| sofware [

Switch to Local Manual Mode, use last output

Switch to Manual Mode, use preset output MAN. OUT1
Switch to Manual Mode, use preset output MAN. OUT2
Acknowledge alarms

Remote A key

Remote V¥ key

Make status readable through communications

Remote DISPLAY key

Remote MENU key

Remote FAST key

Inhibits PID reset action

Selects the Remote SP for Automatic Mode

Selects the Local SP for Automatic Mode

Go to Automatic Mode

Go to Host Mode

Monitors the Host device for failure

Switch to Local Manual Mode, use last output

Switch to Manual Mode, use preset output MAN. OUT1
Switch to Manual Mode, use preset output MAN. OUT2
Acknowledge alarms

Remote A key

Remote V¥ key

Make status readable through communications

Remote DISPLAY key

Remote MENU key

Remote FAST key

Inhibits PID reset action

Selects the Remote SP for Automatic Mode

Selects the Local SP for Automatic Mode

Go to Automatic Mode

Go to Host Mode

Monitors the Host device for failure.

Escape to operating mode

Next parameter | MENU

Next menu | =FAsST|+ | MENU

Nextvaluel v |or| A |

Chapter 5, Software Configuration
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CONFIG
6. CONTACT4
Defines the operation of the 4th digital input.
. MAN. LAST Switch to Local Manual Mode, use last output ALARM ACK
. MAN. OUT1 Switch to Manual Mode, use preset output MAN. OUT1
. MAN. OUT2 Switch to Manual Mode, use preset output MAN. OUT2
(D) ALARM ACK. Acknowledge alarms
. UP KEY Remote A key
. DOWN KEY Remote ¥ key
. COMM.ONLY Make status readable through communications
. DISP. KEY Remote DISPLAY key
. MENU KEY Remote MENU key
. FAST KEY Remote FAST key
. RST.INHBT. Inhibits PID reset action
. REMOTE SP Selects the Remote SP for Automatic Mode
. LOCAL SP Selects the Local SP for Automatic Mode
. AUTO.LOCAL Go to Automatic Mode
. HOST MODE Go to Host Mode
. WATCHDOG Monitors the Host device for failure.
7. CONTACTS
Defines the operation of the 5th digital input.
. MAN. LAST Switch to Local Manual Mode, use last output
. MAN. OUT1 Switch to Manual Mode, use preset output MAN. OUT1
. MAN. OUT2 Switch to Manual Mode, use preset output MAN. OUT2 HOST MODE
. ALARM ACK. Acknowledge alarms
. UP KEY Remote A key
. DOWN KEY Remote ¥ key
. COMM.ONLY Make status readable through communications
. DISP. KEY Remote DISPLAY key
. MENU KEY Remote MENU key
. FAST KEY Remote FAST key
. RST.INHBT. Inhibits PID reset action
. REMOTE SP Selects the Remote SP for Automatic Mode
. LOCAL SP Selects the Local SP for Automatic Mode
. AUTO.LOCAL Go to Automatic Mode
(D) HOST MODE Go to Host Mode
. WATCHDOG Monitors the Host device for failure.
8. WATCHDOG
Defines function of the watchdog contact(s) for monitoring the Host.
(D) DISABLED
. ENABLED
DISABLED

Escape to operating mode Next parameter Next menu + Nextvaluel v | orl A |
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CONFIG.

LINE FREQ.
60 Hz

OUTPUT 1

OFF

PID ACTION
REVERSE

STN. NAME
BYPASSER

LOCAL OUT.

10.

11.

12.

LINE FREQ.

Specifies the power source frequency.
(D) 60 Hz

. 50 Hz

OUTPUT 1

Defines the function of the 1st output.

(D) OFF Deactivates output

. ALARM (Digital only)

. COMM.ONLY Output addressable only through communications

PID.ACTION

Select the PID control action.
o DIRECT

(D) REVERSE

STN. NAME

Allows you to enter a nine character message to name the station. To use:
Thefirst character of the 3rd display will be flashing. Use the A and v keys
to scroll through characters. Press FAST to enter the selection and move
to next digit. Press MENU to advance to next parameter.

(D) BYPASSER

LOCAL OUT.

AUTO.LO.LIM,

0%

AUTO.HL.LIM.

100%

MAN. OUT1

0.0%

MAN. OUT2

100.0%

To configure the local output control.

1.

AUTO.LO.LIM.

Selects how low the Automatic PID output can be adjusted.
(R) 0% to 100%

(D) 0%

AUTO.HI.LIM.

Selects how high the Automatic PID output can be adjusted.
(R) 0% to 100%

(D) 100%

MAN. OUT1

Selects the Manual Mode preset output #1.
(R) -5.0% to 105.0%
(D) 0.0%

MAN. OUT2

Selects the Manual Mode preset output #2.
(R) -5.0% to 105.0%
(D) 100.0%

Escape to operating mode

Nextparameter Next menu + Nextvaluel v |or| A |
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5. PWR.UP:MODE
Selects the power-up mode for the 531.
. MANUAL Manual Mode
. HOST MODE Host Mode
(D) LAST MODE
. AUTO.LOCAL  Automatic Mode (must have a valid PV signal )
6. MAN. PWR.UP
Determines the output percentage when the 531 powers up in Manual
Mode.
(R) —0.5% to 105%
(D) LASTOUT
PV INPUT

For configuring the process variable (PV) input. The whole menu appears only
if PV indicator is enabled.

1.

PV TYPE

Selects the particular sensor or input range.

For T/C INput: FORRTD INPUT:  FoR VOLTAGE INPUT: For CURRENT (MA) NPUT:
(D) JTIC (D) DNRTD (D) 15V (D) 4-20 mA
. ETIC « JISRTD e 05V e 0-20mA
. KTIC . SAMARTD « 0-10mVv

« BTIC e 0-30mV

+ NTIC . 0-60mV

. RT/C . 0-100 mV

. STIC . +/-25 mV

« TTIC

« WTIC

« W5T/C

«  PLAT.IT/C

DEG. F/C/K

Selects the temperature unit if using a thermocouple or RTD.
(D) FAHR.

. CELSIUS

. KELVIN

DECIMAL

Specifies the decimal point position.

For V/MA INPUT: For RTD INPUT:

(D) XXXXX (D) XXXXX

e XXXX.X e XXXX.X

e XXX.XX

e XX.XXX

e X XXXX

LOCAL OUT.

PWR.UP:MODE

LAST MODE

MAN. PWR.UP

LAST OUT

PV INPUT

(D)

FAHR.

XXXXX

Escape to operating mode Next parameter Next menu +

Nextvaluel v |or| A |
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PV INPUT

NONE

(D)

(D)

0

‘ 1.000 \
PV BREAK
0%

PV.RESTORE

AUTO.LOCAL

10.

11.

LINEARIZE

Specifies how to linearize the input. For V/mA Inputs only (Thermocouple
and RTD inputs are automatically linearized).

(D) NONE Normal linearization (2 point)

. SQR. ROOT Square root linearization

. CUSTOM 15-point custom linearization curve
LOW RANGE

Specifies the engineering unitvalue corresponding to the lowestinputvalue,
e.g. 4 mA. For V/mA input only.

(R) —9999 to 99999 (Maximum is HI RANGE)

(D) Dependent upon the input selection

HI RANGE

Specifies the engineering unit value corresponding to the highest input
value, e.g. 20 mA. For V/mA input only.

(R) —9999 to 99999 (Minimum is LOW RANGE)

(D) Dependent on the input selection

FILTER

Defines the setting in seconds for the low pass input filter.
(R) 0to120
(D) 0

PV OFFSET

Defines the offset to the process variable in engineering units.
(R) —9999 to 99999

®) o0

PV GAIN

Defines the gain to the process variable. For V/mA input only.
(R) 0.100 to 10.000

(D) 1.000

PV BREAK

Determines the manual output value if the PV input is broken (station
switches to Manual Mode).

(R) —5% to 105%

(D) 0%

PV.RESTORE

Determines manual output (source) upon PV restoration.

. MAN. LAST Maintain the last output from Manual Mode

(D) AUTO.LOCAL  Return to Automatic Control (and output)

Escape to operating mode

Nextparameter Next menu + Nextvaluel v |or| A |
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CUST. LINR. CUST. LINR.

Defines a custom linearization curve for the process variable input. The
curve may be either ever increasing or ever decreasing. However, plateaus
or flat spots (adjacent points with the same PV) are allowable.

The curve has 15 points. Points 1 and 15 are fixed to the low and high end of
the input range (respectively) and only require you to set a corresponding
PV value. Points 2 through 14 (the X points) require you to set both the input
and PV values.

NOTE: Changing the PV TYPE parameter in the PV INPUT menu clears the
custom linearization curve and resets the linearization type to NORMAL.
You must again select CUSTOM for the linearization type and reenter your
curve, adjusted for the new input type.

1. 1ST.INPUT

Specifies the input signal for to the first point.

(D) The low end of the appropriate input range (e.g. 4.00 mA) (D)
2. 1ST.PV

Specifies the engineering unit value for to the first point.

(R)  —9999 to 99999 0

()

3. XTH. INPUT
Specifies the input signal for to the XTH point (X is 2 to 14) .

(R) Any value greater than the first input (D)
(D) The low end of the appropriate input range (e.g. 4.00 mA)

4, XTH. PV
Specifies the engineering unit value for to the XTH point (X is 2 to 14).
(R)  —9999 to 99999 0
()
You do not have to use all 15 points. Whenever the XTH INPUT becomes
the high end of the input range, that will be the last point in the table.

5. 15TH. INPT.

Specifies the input signal for to the 15th point.
(R) —9999 to 99999 (D)
(D) The high end of the appropriate input range (e.g. 20.00 mA)

6. 15TH. PV
Specifies the engineering unit value for to the 15th point.
(R)  —9999 to 99999
()

15TH. PV

C>I

Escape to operating mode Next parameter Next menu + Nextvaluel v | orl A |
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RSP INPUT

m——

1000

1.000

YES

SP.RESTOR.

REMOTE SP

RSP INPUT

For configuring the remote setpoint (if enabled).

1.

RSP TYPE

Specifies type of input signal that will be used for the setpoint indicator.
IF THE JUMPER IS IN THE MA POSITION IF THE JUMPER IS IN THE V POSITION:

(D) 4-20 mA (D) 1-5V

« 0-20mA e 05V

RSP LOW

Specifies the engineering unit value corresponding to the lowest setpoint
indicator input value, e.g. 4 mA.

(R) —9999 to 99999

()

RSP HIGH

Specifies the engineering unit value corresponding to the highest setpoint
indicator input value, e.g. 20 mA.

(R) —9999 to 99999

(D) 1000

RSP.OFFSET

Defines the offset to the remote setpoint in engineering units.
(R) —9999 to 99999

G) o0

RSP GAIN

Defines the gain to the remote setpoint.
(R) 0.100 to 10.000

(D) 1.000

TRACKING

Determines whether or notthe local SP will track the remote SP (upon RSP
break, or switch to local from remote SP).

(D) YES

. NO

RSP.RESTOR.

Determines RSP (source) upon RSP input restoration.
. LOCAL SP

(D) REMOTE SP

Escape to operating mode

Nextparameter Next menu + Nextvaluel v |or| A |
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ALARMS ALARMS

For configuring alarms.

1. ALM.TYPE:1
This defines the type of alarm for alarm 1.

(D) OFF Deactivates the first alarm OFF
. LOCAL Causes an alarm when in local control (Host flag)

. HIGH PV High alarm based on the process variable

. LOW PV Low alarm based on the process variable

. RATE Selects a rate-of-change alarm

. BAND

. DEVIATION

. HIGH CV High alarm based on the control value

. LOW CV Low alarm based on the control value

2. ALARM SP:1

Specifies the alarm set point for alarm 1. ALARM SP:1
For ALM. TYPE:1 = (D)
RATE HIGH CV orRLOW CV ANy OTHER TYPE
(R) —9999 to 99999 units (R) 0.0-100.0% (R) The PV range
(D) O (D) 0.0% (D) Dependent on
LOW RANGE
value

3. DEADBAND:1

Defines the deadband for alarm 1. DEADBAND:1
For ALM. TYPE:1 = 2
HIGH CV or LOW CV ANy OTHER TYPE
(R) 0.1%-100.0% (R) 1to 9999
(D) 0.2% (D) 2
4. RELAY:1
Defines the state of the relay in the alarm condition for alarm 1.
(D) RELAY ON RELAY ON

. RELAY OFF

5. LATCHING:1

Defines the latching sequence of alarm 1.

(D) LATCH LATCH

. NO LATCH

6. ACK.1
Defines whether alarm 1 may be acknowledged.
(D) ENABLED Allows the alarm to be acknowledged ENABLED
. DISABLED Prevents existing alarm from being acknowledged

Escape to operating mode Next parameter Next menu + Nextvaluel v | orl A |
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ALARMS
7.
POWER UP:1
NORMAL
8.
ALARM 1
9.
OFF
10.
ALARM SP:2
(D)
11.
DEADBAND:?2
12.

RELAY ON

POWER UP:1

Defines how alarm 1 will be treated on power up.
(D) NORMAL Alarm depends on process variable
. ALARM Power up in alarm regardless of PV

. DELAYED Must leave alarm condition and reenter before
activating the alarm

MESSAGE:1

Allows you to enter anine character message associated with alarm 1. The
first character of the 3rd display will be flashing. To enter message, press
arrow keys to scroll through character set. Press FAST to enter the selec-
tion and move to next digit. Press MENU to advance to next parameter.
(D) ALARM 1

ALM. TYPE:2

This defines the type of alarm for alarm 2.

(D) OFF Deactivates the first alarm

. LOCAL Causes an alarm when in local control (Host flag)
. HIGH PV High alarm based on the process variable

. LOW PV Low alarm based on the process variable

. RATE Selects a rate-of-change alarm

. BAND

. DEVIATION

. HIGH CV High alarm based on the control value

. LOW CV Low alarm based on the control value

ALARM SP:1

Specifies the alarm set point for alarm 2.
For ALM. TYPE:2 =

RATE HIGH CV or LOW CV ANy OTHER TYPE
(R) —9999 to 99999 units (R) 0.0-100.0% (R) The PV range
(D) O (D) 0.0% (D) Dependent on
LOW RANGE
value
DEADBAND:2
Defines the deadband for alarm 2.
For ALM. TYPE:2 =
HIGH CV or LOW CV ANy OTHER TYPE
(R) 0.1%-100.0% (R) 1to 9999
(D) 0.2% (D) 2
RELAY:2
Defines the state of the relay in the alarm condition for alarm 2.
(D) RELAY ON

. RELAY OFF

Escape to operating mode

Next parameter | MENU

Next menu | =FAsST|+ | MENU

Nextvaluel v |or| A |
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ALARMS

13. LATCHING:2

Defines the latching sequence of alarm 2.

(D) LATCH LATCH

. NO LATCH

L

14. ACK.:2
Defines whether alarm 2 may be acknowledged.
(D) ENABLED Allows the alarm to be acknowledged ENABLED
. DISABLED Prevents the alarm acknowledgment while alarm

condition exists.

15. POWER UP:2

Defines how alarm 2 will be treated on power up. POWER UP:2
D) NORMAL Alarm depends on process variable
© pends on p NORMAL
. ALARM Always power up in alarm regardless of process
variable
. DELAYED Must leave alarm condition and reenter before

activating the alarm

16. MESSAGE:2

Allows you to enter a nine character message associated with alarm 2. The
first character of the 3rd display will be flashing. To enter message, press
arrow keys to scroll through character set. Press FAST key to enter the ALARM 2
selection and move to next digit. Press MENU key to advance to next pa-
rameter.

(D) ALARM 2

17. RATE TIME

Defines the time period (in seconds) over which a rate-of-change alarm
condition will be determined.

(R) 1to 3600

(D) 5

SECURITY

RATETIME

1

SECURITY

For configuring the security function. SEC. CODE
1. SEC. CODE

Defines security code for temporarily unlocking the station.
(R) —9999 to 99999
()

2. HOST KEY HOST KEY

Defineslockout status ofthe HOST key (mode changes viathe HOST key).
(D) UNLOCKED UNLOCKED
. LOCKED

Escape to operating mode Next parameter Next menu + Nextvaluel v | orl A |
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MAN. KEY

UNLOCKED

MAN. OUT

UNLOCKED

LOCAL SP

UNLOCKED

ALARM ACK

UNLOCKED

OPERATION

UNLOCKED

CONFIGURE

UNLOCKED

SER. COMM.

| sofware [

3. MAN. KEY
Defines lockout status of the MANUAL key (mode changes via the
MANUAL key).
(D) UNLOCKED
. LOCKED

4. MAN. OUT
Defines lockout status of the changes to the local output (viathe A and v
keys).
(D) UNLOCKED
. LOCKED

5. LOCAL SP
Defines lockout status of the changes to the local setpoint (via the A and
v keys).
(D) UNLOCKED
. LOCKED

6. ALARM ACK.
Defines lockout status of the ACK key (alarm acknowledgment).

(D) UNLOCKED
«  LOCKED

7. OPERATION
Defines lockout status of the OPERATION menu parameters.
(D) UNLOCKED
. LOCKED

8. CONFIGURE
Defines lockout status of the other 8 configuration parameters.
(D) UNLOCKED
. LOCKED

SER. COMM.

For configuring the serial communications features.

1. STATION
Defines the unit’s station address.
(R) 1t099
. OFF Disables the communications function.
(D) 1

Escape to operating mode

Nextparameter Next menu + Nextvaluel v |or| A |
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BAUD RATE
Defines the baud rate.
o 1200 BPS

o 2400 BPS

o 4800 BPS

(D) 9600 BPS

o 19200 BPS

CRC

Defines whether CRC (cyclic redundancy check) is being calculated.

(D) YES
« NO

OPERATION

For modifications to the transition functions. Use the same PID parameters
as your HOST device.

1.

PROP. BAND
Defines the proportional band for the PID set.

(R) 0.1% to 999.0%
(D) 50.0%

RESET
Defines the integral time for the PID set.

(R) 1to 9999 seconds/repeat
(D) 30

RATE

Defines the derivative time for the PID set.
(R) 0to 600 seconds

(D) 1

LOADLINE

Defines the loadline (manual reset) for the PID set.
(R) 0% to 100%

(D) 0%

SP SOURCE

Selects a local or remote setpoint.
(D) LOCALSP
. REMOTE SP (only for 2nd input V or mA)

SER. COMM.

BAUD RATE
9600

CRC

YES

OPERATION

PROP.BAND

50.0%

RESET

20

RATE

LOADLINE

0%

SP SOURCE

LOCAL SP

Escape to operating mode Next parameter

Nextvaluel v |or| A |
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OPERATION

MAN. RAMP

OFF

HOST RAMP

OFF

MAN. RAMP

Determines ramping value for output to a defined Manual output value
(MAN.OUT1, MAN. OUT2 or PV BREAK) upontransferto Manual Mode.
(R) 0.1% to 999.9% per minute

(D) OFF

HOST RAMP

Determines ramping value for output to the Host Mode CV value, upon
transfer to Host Mode.

(R) 0.1% to 999.9% per minute

(D) OFF

Escape to operating mode

Nextparameter Next menu + Nextvaluel v |or| A |
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PARAMETERVALUE CHARTS

Record the valuesfor the various configuration menu parameters onthe charts

NOTE:

You may want to photocopy these
pages instead of entering the values
on the master sheets.

in this section.

CONFIG.

For configuring the input and output hardware assignments.

1. LOST HOST Selects the type of local backup when host CV breaks.
2. HOST. RESTR. Selects the 531 mode upon host CV restoration.

3. CONTACT 1 Defines the operation of the 1st digital input.

4. CONTACT 2 Defines the operation of the 2nd digital input.

5. CONTACT 3 Defines the operation of the 3rd digital input.

6. CONTACT 4 Defines the operation of the 4th digital input.

7. CONTACT 5 Defines the operation of the 5th digital input.

8. WATCHDOG Defines function of Host watchdog monitor.

9. LINE FREQ. Specifies the power source frequency.

10. | OUTPUT 1 Defines the function of the 1st output.

11. | PID.ACTION Select the PID control action.

12. | STN.NAME Specifies a nine character message to name the station.

LOCAL OUT.

To configure the local output control.

1. AUTO.LO.LIM. Selects low limit for adjusting the Automatic PID output.
2. AUTO.HI.LIM. Selects high limit for adjusting the Automatic PID output.
3. MAN. OUT1 Selects the Manual Mode preset output #1.

4 MAN. OUT2 Selects the Manual Mode preset output #2.

5. PWR.UP:MODE | Selects the power-up mode for the 531.

6. MAN. PWR.UP Determines output % for in Manual Mode power up.

531 User's Manual
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PV INPUT

For configuring the process variable (PV) input. The whole menu appears only if PV indicator is enabled.

1. PV TYPE Selects the particular sensor or input range.

2. DEG. F/IC/K Selects the temperature unit for a T/C or RTD.

3. DECIMAL Specifies the decimal point position.

4. LINEARIZE Specifies how to linearize the input.

5. LOW RANGE Specifies the lowest input value (engineering units).

6. HI RANGE Specifies the highest input value (engineering units).

7. FILTER Defines setting in seconds for the low pass input filter.

8. PV OFFSET Defines offset to the PV in engineering units.

9. PV GAIN Defines gain to the PV.

10. | PVBREAK Determines the manual output if PV input breaks.

11. | PV.RESTORE Determines manual output (source) upon PV restoration.
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CUST. LINR.

Defines a custom linearization curve for the process variable input.

1. 1ST.INPUT Specifies the input signal for the 1st point.

2. 1ST.PV Specifies the engineering unit value for the 1st point.
3. 2ND. INPUT Specifies the input signal for the 2nd point.

4. 2ND. PV Specifies the engineering unit value for the 2nd point.
5. 3RD. INPUT Specifies the input signal for the 3rd point.

6. 3RD. PV Specifies the engineering unit value for the 3rd point.
7. ATH. INPUT Specifies the input signal for the 4th point.

8. 4TH. PV Specifies the engineering unit value for the 4th point.
9. 5TH. INPUT Specifies the input signal for the 5th point.

10. | 5TH.PV Specifies the engineering unit value for the 5th point.
11. | 6TH.INPUT Specifies the input signal for the 6th point.

12. | 6TH.PV Specifies the engineering unit value for the 6th point.
13. | 7TH.INPUT Specifies the input signal for the 7th point.

14. | 7TH.PV Specifies the engineering unit value for the 7th point.
15. | 8TH.INPUT Specifies the input signal for the 8th point.

16. | 8TH.PV Specifies the engineering unit value for the 8th point.
17. | 9TH.INPUT Specifies the input signal for the 9th point.

18. | 9TH.PV Specifies the engineering unit value for the 9th point.
19. | 10TH.INPT. Specifies the input signal for the 10th point.

20. | 10TH.PV Specifies the engineering unit value for the 10th point.
21. | 11TH.INPT. Specifies the input signal for the 11th point.

22. | 11TH.PV Specifies the engineering unit value for the 11th point.
23. | 12TH.INPT. Specifies the input signal for the 12th point.

24. | 12TH.PV Specifies the engineering unit value for the 12th point.
25. | 13TH.INPT. Specifies the input signal for the 13th point.

26. | 13TH.PV Specifies the engineering unit value for the 13th point.
27. | 14TH.INPT. Specifies the input signal for the 14th point.

28. | 14TH.PV Specifies the engineering unit value for the 14th point.
29. | 15TH.INPT. Specifies the input signal for the 15th point.

30. | 15TH.PV Specifies the engineering unit value for the 15th point.
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RSP INPUT

For configuring the remote setpoint (if enabled).

1. RSP TYPE Specifies type of input signal for the remote SP.

2. RSP LOW Lowest (engineering unit) value for the remote SP.

3. RSP HIGH Highest (engineering unit) value for the remote SP.

4. RSP.OFFSET Defines the offset to the remote SP in engineering units.
5. RSP GAIN Defines the gain to the remote setpoint.

6. TRACKING Determines whether or not local SP tracks remote SP.
7. RSP.RESTOR. Determines SP (source) upon RSP input restoration.

ALARMS

For configuring alarms.

1. ALM.TYPE:1 Defines the type of alarm for alarm 1.

2. ALARM SP:1 Specifies the alarm set point for alarm 1.

3. DEADBAND:1 Defines the deadband for alarm 1.

4. RELAY:1 Defines the state of the relay for alarm 1.

5. LATCHING:1 Defines the latching sequence of alarm 1.

6. ACK.:1 Defines whether alarm 1 may be acknowledged.
7. POWER UP:1 Defines how alarm 1 will be treated on power up.
8. MESSAGE:1 A nine character message for alarm 1.

9. ALM. TYPE:2 Defines the type of alarm for alarm 2.

10. | ALARMSP:2 Specifies the alarm set point for alarm 2.

11. | DEADBAND:2 Defines the deadband for alarm 2.

12. | RELAY:2 Defines the state of the relay for alarm 2.

13. | LATCHING:2 Defines the latching sequence of alarm 2.

14. | ACK.:2 Defines whether alarm 2 may be acknowledged.
15. | POWERUP:2 Defines how alarm 2 will be treated on power up.
16. | MESSAGE:2 A nine character message for alarm 2.

17. | RATETIME Defines the time period for a rate-of-change alarm.
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SECURITY

For configuring the security function.

1. SEC. CODE Security code for temporarily unlocking the station.

2. HOST KEY Lockout status of the HOST key.

3. MAN. KEY Lockout status of the MANUAL key.

4. MAN.OUT Lockout status of the changes to the local output.

5. LOCAL SP Lockout status of the changes to the local setpoint.

6. ALARM ACK. Lockout status of the ACK key.

7. OPERATION Lockout status of the OPERATION Menu parameters.
8. CONFIGURE Lockout status of the other 8 configuration parameters.

SER. COMM.

For configuring the serial communications features.

1. STATION Defines the unit’s station address.
2. BAUD RATE Defines the baud rate.
3. CRC Defines whether CRC is being calculated.

OPERATION

For modifications to the transition functions. Use the same PID parameters as your HOST device.

1. PROP. BAND Defines the proportional band for the PID set.

2. RESET Defines the integral time for the PID set.

3. RATE Defines the derivative time for the PID set.

4. LOADLINE Defines the loadline (manual reset) for the PID set.

5. SP SOURCE Selects a local or remote setpoint.

6. MAN.RAMP Determines ramping for output to Manual output value.
7. HOST RAMP Determines ramping for output to the Host Mode CV.
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CHAPTER G
531 APPLICATIONS

The 531 has a variety of user-programmable control features and capabilities.
This chapter describes how to apply them.

NOTE:

and ordered.
SECTION oo eteteeeteetee et ess s st s st s bbbt PAGE
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531 OPERATION
NOTE:

The 531 PID Backup Station provides PID based control backup for critical control
loops. Itis nor_mally installed between a Hpst device and final control elemgnt. abbreviations are used:
The Host device may be a PLC, DCS or single loop controller (SLC). The final CV - Control signal
control element may be a valve actuator, positioning device, power control unit SP - Set point

for an electric heating element, pump or other control device. The control signal
must always be a 4-20mA proportional signal.

Host Mode (Default Mode)

 TheHOST key s lit.

* InHostMode, the 531 istransparentto the control loop; it passes the control
signal from the Host device without any degradation.

» Theb531 constantly monitorsthe CV and usesthe lastgood signal as a potential
CV for the Automatic Mode.

» The 531 canbe removed from the case without disrupting the Host signal; it
is not a point of failure.

*  The 531 switches to Host Mode due to:
- Return of the Host signal
- Keypadselection
- Closure of a digital contact; or
- Commands through the RS-485 port.
* Uponreturn of the Host signal, the 531 can be programmed to
- Return control to the Host Mode immediately;
- Ramptothe new CV at a predetermined rate; or

- Remaininthe current mode, where the operator can determine whether
or not the Host signal is valid.

*  The operator can modify the local SP using the A and ¥ keys.
* The operator can enter all the configuration menus.

PV - Process variable

In this chapter, the following

Available capabilities depend upon
the hardware option you specified

Escape to operating mode Next parameter Next menu + Nextvaluel v |or| A |
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NOTE:

Refer to Chapter 4 for information on
wiring for alarms.

NOTE:

Refer to “Alarm Operation” in
Chapter 2 for information on
operating alarms.

Automatic Mode

* Neitherthe HOST nor MANUAL keys are lit.

* The 531 switches to Automatic (PID) Mode due to:
- Loss of the Host signal

Keypad selection

- Closure of a digital contact; or

- Commands through the RS-485 port.

» Upon switching to Automatic Mode, the 531 generates a control signal
based on PID control.

* The 531 executes a bumpless transfer to the new CV while in PID mode
(no ramping needed).

*  The operator can modify the local SP using the A and ¥ keys.

*  The operator can only enter the OPERATION menu (other configuration
menus are disabled).

Manual Mode

 The MANUAL key s lit.

* The 531 switches to Manual Mode due to:
- Loss of the Host signal and PV input
- Keypadselection
- Closure of a digital contact; or
- Commands through the RS-485 port.

* InManual Mode, the 531 can go to a predetermined output. The 531 can
also be set to ramp the last Host signal to the new output.

*  The operator can modify the CV signal using the A and ¥ keys.
*  The operator can modify the local SP using the A and ¥ keys.
»  The operator can enter all the configuration menus.

ALARMS

The 531 has 2 alarms available. It indicates alarm conditions by:
» Lighting up the alarmicon(s).

» Displaying a custom message in the 3rd display

* llluminating the ACK key if the alarm is acknowledgeable.

Each alarm can be assigned one of 6 different types. Also, by adding an
output module, one of the alarms can be tied to a relay output. To assign an
alarm:

1. Press FAST + MENU to toggle to the ALARM menu.

2. Press MENU to select the first parameter ALM.TYPE:1 and select its type
(choose one of the following) using the A and v keys:

LOCAL

(Host Flag) If tied to a relay output, a local alarm notifies the Host that
the 531 has taken over the output in Manual or Automatic mode.
You can choose LOCAL for only one of the alarms. Useful when the
Host performs logging functions for Statistical Process Control
(SPC), or to prevent reset windup.

Escape to operating mode Next parameter Next menu + Next value | A 4 | or | A |
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HIGH PV
Occurs when the process variable exceeds the alarm setpoint.
LOW PV
Occurs when the process variable goes below the alarm setpoint.
RATE
Use to signal an alarm whenthe PV changes at arate greater than that
specified by the alarm setpoint and time base. For example, if you have
an alarm setpoint of 10 and a time base of 5 seconds, an alarm occurs
if the PV changes greater than 10 units in 5 seconds.
BAND
Creates a band twice the size of the alarm setpoint [centered] around
the control setpoint. Alarm occurs when the process variable travels
outside of this band. For example, if your control setpointis 500 and the
alarm setpointis 25, the alarm occursifthe PV travels outside ofthe 475
to 525 range.
Alarmis dependent upon retransmission of the control setpoint. Asthe
control setpoint changes, the band centers itself accordingly.
DEVIATION
Creates a band on one side of the control setpoint. Alarm occurs when
the process variable deviates from the control setpoint by an amount
greater than the alarm setpoint.
For example, if the control setpoint is 500 and the alarm setpointis +50
(plus 50), an alarm occurs when the process variable exceeds 550. If
your alarm setpoint is—50, the alarm occurs when the process variable
drops below 450.
Alarmis dependent upon retransmission of the control setpoint. Asthe
control setpoint changes, the band centers itself accordingly.
HIGH CV
Occurs when the control value exceeds the alarm setpoint.
LOW CV
Occurs when the control value goes below the alarm setpoint.
Press the MENU key to select the second parameter ALM.TYPE:2 and se-
lect its type using the s and t keys.
Each alarm type (except a LOCAL alarm) has a number of corresponding
parameters that must also be set up in the ALARM menu (steps 4 - 11).
Pressthe MENU keyto selectthe rest of the parametersinthe ALARM Menu,
and choose their values with the A and v keys.
ALARM SP:1 and ALARM SP:2
Specifies, in engineering units, the point at which the alarm occurs.
Forarate-of-change alarm, it specifies the amount of change that must occur
before the alarm activates. A negative value specifies a negative rate-of-
change.
DEADBAND:1 and DEADBAND:2
Specifies the range through whichthe PV musttravel before leaving an alarm
condition (see alarm examples at the end of this section).

NOTE:

The Band and Deviation alarms are
not selectable withouta PV and a
retransmitted SP signal.

NOTE:

The HIGH CV and LOW CV alarms,
when selected, operate in both Host
and Local modes.

NOTE:

Only those parameters that apply to
your particular alarm type will appear
as you toggle through the
parameters.

Escape to operating mode Next parameter Next menu +

Nextvaluel v |or| A |
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NOTE:

You can specify whether the relay is
Normally Open or Normally Closed
when configuring the hardware, with
jumper selection only for Output 1.

10.

11.

This prevents frequent alarm oscillation or “chattering” ifthe process variable
has stabilized around the alarm point.

RELAY:1

Specifies whether the relay will be on or off. ON means the relay is energized,
while OFF means the relay is de-energized when the station is in the alarm
condition.

Mostapplicationsrequiretherelaytoenergize. However, limitapplications usually
require the relay to de-energize.

LATCHING:1and LATCHING:2

If the alarm is latching (YES), the alarm remains active after leaving the alarm
condition unless acknowledged.

If the alarm is non-latching (NO) the alarm returns to its non-alarm state when
leaving the alarm condition without being acknowledged.

ACK.:1andACK.:2

ENABLED allowsthe operatorto acknowledge analarmatanytime, evenifthe
control process s still in the alarm condition.

DISABLED preventsthe operatorfromacknowledginganalarmwhilethe process
is in the alarm condition.

When either alarm is available to be acknowledged, the ACK key will be
illuminated. If both alarms are acknowledgable, press the ACK key once to
acknowledge alarm #1, then a second time for alarm #2. A latching alarm can
always be acknowledged when itis out of the alarm condition.

POWER UP:1 and POWER UP:2

If you want the controller to always power up in alarm, regardless of the alarm
condition, then select ALARM. This is an excellent way to activate an alarm if
there has been a power failure.

Ifyouneverwantthe controllerto powerupinalarm, regardless ofalarm condition,
select DELAYED. The systemmustleave andreenterthe alarm condition before
the alarm will activate. This is typically used to avoid alarms during start up.

Ifyouwantthe systemto power upinalarmonlyifitisinanalarm condition, select
NORMAL.

MESSAGE:1and MESSAGE:2

Allows youto enter anine character message to display whenthe respective
alarmis active. The first character of the 3rd display will be flashing. Use A
and v keysto scroll through character set for each character. Press FAST
to enter the selection and move to the next digit. Press MENU to advance to
next parameter.

RATETIME

Defines the time period over which a specific change in process variable must
occurforthe rate alarmto be activated. The amount of change is defined by the
alarm setpoint. The rate-of-change is defined as the amount of change divided
by the time period. In general, for a given rate-of-change, the shorter the time
period, the more sensitive the rate alarm.

Escape to operating mode Next parameter Next menu + Next value | A 4 | or | A |
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Examples:

1. Ifthe alarm setpointis setto 10 and the time base is set to 1 second,
the rate of change is 10 units per second. The process variable would
only have to experience a ten unit change over a short period of time.

2. Ifthe alarm setpointis set to 100 and the time base setto 10, the rate of
change is also 10 units per second. The PV would require a 100 unit

change over a ten second period.

Notice that Example 1 is more sensitive than Example 2.

Alarm Examples

Figure 6.1
A.SP = Alarm Setpoint C.SP = Control Setpoint DB =Deadband PV = Process Variable ~ Alarm Examples
A. BAND ALARM EXAMPLE B. HIGH PROCESS VARIABLE ALARM EXAMPLE
[ IN ALARM_] [_IN ALARM]
CONDITION CONDITION _clgN‘}JLI‘T\IRD'Vr"—
— =N C.SP +A.SP
ol ___ A ... N ]
PY \ A.SP
C.Sp-pl————————————— | P Ao Nooo____
(] 1 I N IR N A /]
- mph— .SP - A.SP TIME
~ TIME
RELAY RELAY RELAY
RELAY RELAY RELAY RELAY DE-ENERGIZED ENERGIZED DE-ENERGIZED
ENERGIZED | DE-ENERGIZED | ENERGIZED | DE-ENERGIZED ICON OFF ICON ON ICON OFF
ICON OFF | ICON ON ICON OFF | ICON ON NO ALARM NO ALARM
NO ALARM | CANNOT NO ALARM | CANNOT ACKNOWLEDGE
ACKNOWLEDGE ACKNOWLEDGE
PARAMETER SETTINGS: PARAMETER SETTINGS:
ALM. TYPE:1 = BAND LATCHING = NO LATCH ALM. TYPE:1 = HIGH ALRM.  LATCHING = NO LATCH
RELAY:1 = RELAY OFF  ACK.:1= DISABLED RELAY:1 = RELAY ON ACK.:1 = ENABLED
C. DEVIATION ALARM EXAMPLE D. POWER UP ALARM EXAMPLE
[ IN ALARM — PV
C.SP CONDITION ASP
DB[~ """" ) """"
C.SP +A.SP
PV /
TIME UNIT CONDITION
POWER up/ = TIME
RELAY RELAY musT RELAY RELAY RELAY
DE-ENERGIZED | ENERGIZED #gl(sm\qlhEFDFGE ENERGIZED ENERGIZED ENERGIZED
ICON OFF ICON ON ICON AND ICON ON ICON ON ICON ON
DE-ENERGIZE RELAY
NO ALARM MAY MAY CANNOT MAY
ACKNOWLEDGE ACKNOWLEDGE | ACKNOWLEDGE! ACKNOWLEDGE

PARAMETER SETTINGS:

ALM. TYPE:1 = DEVIATION LATCHING:1 = LATCH

ALARM SP:1 = (< 0)
RELAY:1 = RELAY ON ACK.1 = ENABLED

PARAMETER SETTINGS:

ALM. TYPE:1 = HIGH ALM.

RELAY:1 = RELAY ON ACK.:1 = DISABLED

LATCHING:1 = LATCH

POWER UP:1 = ALARM
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NOTE:

To verify your hardware
configuration, check your product
label on top of the 531, and compare
it to the order code in Chapter 1.

DIGITAL INPUTS

This optional feature is only available if ordered originally from the factory. For a
set of 5 digital inputs can be ordered, order Product #531 -xxxxxxDx00.

If more than one digital input is closed, then the last one closed generally has
priority over the others.

A closed digital input may be overridden by: another digital input, a keyboard
operation, or an automatic function. A closed digital input that was overridden
must be opened, in order to be “re-armed”.

If one digital inputis closed and selects LOCAL, and then REMOTE is keyboard
selected, the keyboard selection takes precedence.

1. Press FAST + MENU to toggle to the CONFIG. menu

2. PressMENUtoaccessfirstparameter, CONTACT:1.Use A and V¥ totoggle

to the desired function (choose one of the following):
MAN. LAST

Contactclosure switchesthe stationto Manual Mode using the last output
value.

MAN. OUT1

Contactclosure switchesthe stationto Manual Mode usingthe MAN.OUT1
value.

MAN. OUT2

Contactclosure switchesthe stationto Manual Mode usingthe MAN.OUT2
value.

ALARM ACK.

Contact closure acknowledges all active alarms. The digital input must
be opened before itis “re-armed.” If the input remains closed, it will not
continue to immediately acknowledge alarms as they become active.

UP KEY and DOWN KEY

Contact closure mimics the A and v keys. If the station is mounted
behind awindow, this digital input allows you to use momentary contact
push button to change the station’s output.

COMM. ONLY

Contact closure renders digital input status readable through
communications. ltwill have no effect on the functions of the station itself.

DISP.KEY
Contact closure mimics the DISPLAY key.
MENU KEY
Contact closure mimics the FAST key.
FASTKEY
Contact closure mimics the FAST key.
RST. INHBT.
Contact closure inhibits local PID reset action.
REMOTE SP
Contact closure selects the remote setpointfor use in Automatic Mode.

Escape to operating mode Next parameter Next menu + Next value | A 4 | or | A |
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LOCAL SP
Contact closure selects the local setpoint for use in Automatic Mode.
AUTO.LOCAL
Contact closure switches the station to Automatic Mode.
HOST MODE
Contact closure switches the station to Host Mode.
WATCHDOG
Contact closure activates the watchdog monitor.

2. Press MENU to access contact parameters, CONTACT:2, CONTACT:3,
CONTACT:4,and CONTACT:5.Usethe A and ¥ keystotoggletothe desired
function for these as well.

WATCHDOG MONITOR

This feature is only available with the factory installed five digital inputs.

The 531 normally uses the presence of the CV for determining Host failure. In
some cases, however, a Host can “lock up” or “hang up,” leaving its mA control
output frozen at a constant value.

To protect against this type of Host failure, one of the Host relay outputs may be
programmed to provide a pulse, or “watchdog,” output. A531 digital input can be
setto monitor this pulse. If the pulse state does not change (toggle)ina0.4t02.5
second period, then the 531 will record the Host’s CV signal as unreliable, and
appropriately report a lost CV as Host failure.

To configure a digital input as a watchdog monitor:

1. Press FAST + MENU to toggle to the CONFIG. menu.

2. Press MENU to access parameter CONTACT:1 (or 2, 3,4 or 5). Use the A
or V¥ key to select the value WATCHDOG.

3. PressMENU to access parameter WATCHDOG. To activate the watchdog
monitor, set this value to ENABLED.

PROCESSVARIABLE AND SETPOINT

The 531 canbe setuptodisplaythe process variable and aretransmitted setpoint.
The processvariable can be adirectinput of athermocouple, RTD, mA or voltage
signal. Milliamp and voltage signal can be displayed as 0—100% or scaled in
Engineering units. Custom linearization is also available.

Select the Process Variable Display Range

1. Pressthe FAST + MENU keystotoggletothe PVINPUT menu. PressMENU
to accessthe following parameters. Usethe A and ¥ keysto assignvalues.

2. PVTYPE

Defines the range of the input signal (T/C, RTD, mA or voltage signal). The type
of signal is governed by the hardware jumper selections (see Chapter 3).

Escape to operating mode Next parameter Next menu + Nextvaluel v |or| A |
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10.

11.

12.

DEG. F/C/K

Selectsthe units fortemperature display (appears only for T/Cand RTDinput
types).

DECIMAL

Setsthe position of the decimal point (appears only for V/mAand RTD input
types).

LINEARIZE

Selectsthetype of PV linearization being used (appears only for V/mAinput
types).

LOW RANGE

Sets the value in engineering units corresponding to the low PV input value
(appears only for v/imA input types).

HIRANGE

Setsthe value inengineering units corresponding to the high PV input value
(appears only for V/mA inputs types).

FILTER

Sets the amount of PV filtering to be used.

PV OFFSET

Sets a constant offset to be applied to the PV input.

PV GAIN

Sets a constant gain to be applied to the PV input (appears only for V/mA
input types).

PV BREAK

Sets the manual output value if the PV input is broken while running local
PID.

PV.RESTORE
Sets the mode upon restoration of the PV input.

Set Point Display Range
The 531 can be set up to display a retransmitted setpoint from the Host device.

1.

Press FAST + MENU to toggle to the RSP INPUT Menu . Press MENU to
access the following parameters, and use A and V¥ to assign values.

RSP TYPE
Defines the input signal range: 0-20mA or 4-20mA (or 0-5V or 1-5V).
RSP LOW and RSP HIGH

Define the range of the set pointin engineering units. The correct range will
be dependent on the source of the set point signal.

RSP.OFFSET

Define the offset of the remote set point in engineering units.
RSP GAIN

Define the gain to the remote set point in engineering units.
TRACKING

Determines if the Local SP will track the Remote SP upon RSP break or
transfer to the local SP value.

Escape to operating mode Next parameter Next menu + Next value | A 4 | or | A |

52 Chapter 6, Applications 531 User's Manual




Applications

7. RSP.RESTOR.

Define the setpoint (source) upon remote set point signal restoration from
break.

INPUT LINEARIZATION

Thermocouple and RTD Linearization

Whenyouselectathermocouple or RTDinput, the station automatically linearizes
the incoming signal. The station usesinternal lookup tablesto provide an accurate
reading of the temperature being sensed.

Square Root Linearization

Many flow transmitters generate a nonlinear signal corresponding to the flow being

measured. The station must have the square root of this signal in order to use it.

The station has the capability to perform this function for itself.

To utilize this feature, you must have a voltage or milliamp input.

1. Press FAST + MENU to toggle to the PV INPUT Menu .

2. PressMENUtoaccessthe LINEARIZE parameters,andusethe A and ¥ to
assign value SQR. ROOT.

Forthe first 1% of the input span, the inputis treated in alinear fashion. After that,

the input is a value calculated using the formula shown in Figure 6.2.

PV =Low Range + [ (Hi Range—Low Range)J v input'V tow! (V high—v low) ]

Where:  Hi Rangeisthe high end of the process variable.
Low Rangeisthe low end of the process variable.
Vinout 1S the actual voltage or current value of theinput.
\% high_isthe high end of thc_einput _si gnd range (e.g. 5voltsor 20 mA).
V | qw iSthe low end of theinput signal range (e.g. 1 volt or 4 mA).

Example: Processvariable rangeis0—1000.
Input signal rangeis 1-5 volts
Input signal is 3 valts.
Therefore, the PV will be—

PV =0+[(1000-0)/ (3-1)/ (5-1) ] =1000/5=707

Custom Linearization

Customlinearization allows youto take virtually any nonlinear signaland linearize
it using a 15-point straight line approximation curve. Typical applications are
linearizing signals from nonlineartransducers, or controlling volume based on level
readings for irregularly-shaped vessels. To define the function, you must enter
data point pairs—the engineering units corresponding to a particular voltage or
currentinput.

1. Press FAST + MENU to toggle to the INPUT Menu .

2. Press MENU to access the LINEARIZE parameters, and use the A and v
keys to assign value CUSTOM.

3. PressFAST + MENU to toggle to the CUST.LINR. Menu

4. The parameter 1ST.INPUT is fixed at the low end of the mA or Voltage input
range.

Figure 6.2
Square Root Linearization Formula
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Figure 6.3
Custom Linearization Curve

NOTE:

Theresulting linearization curve must
be either ever-increasing or ever-
decreasing.

5. Forparameter 1ST.PV, define the corresponding process variable value in
engineering units.

6. Forthe2ND.INPUT though XTH.INPUT (X being yourlastdata point humber),
define the milliamp or voltage input of the corresponding data point.

7. Forthe 2ND.PV throughthe XTH.PV (X being your last data point number),
define the milliamp or voltage input of the corresponding data point.

Oncethevarious points are defined, the station interpolates the values between

the points using a straight line relationship between the points.

At - - e e
PV ;
PUVALUE [
(IN ENGINEERING pOfT ~7 77227777 ; |
UNITS) TV | :
sin_fioiiiiiiiiiiies 5 |
PV T} ! !
1st } II . :I
PV' Jst 5th 10th 15th
Input Input Input Input
INPUT VALUE
(IN MILLIAMPS OR VOLTAGE)
IMPORTANT!!

If you make any modifications to a set curve, you must re-enter all points in
order, from 1 to X. Record the data in the Set Up Charts in Chapter 5.

RAMPTO A CONTROL VALUE

The “ramp to control value” function is useful for all other transitions where the
rate-of-change of the control value must be limited, or under any circumstances
where there is likely to be a significant difference between control values at the
mode transition time.

Under normal operating conditions, the 531 passes the Host signal to the final
control element without modification, and stores the current CV value with each
cycle of the CPU. Upon loss of the Host signal (or switching out of Host Mode),
the 531:

* Switchesto Automatic Mode (LOSTHOST=AUTO.LOCAL), automatically
initiating a bumpless transfer from the last known good CV to the new PID-
derived CV;

»  Switches to Manual Mode using the last known good value from the Host
(LOST HOST = MAN.LAST); or

»  Switchesto Manual Mode using one of two preset outputs (LOST HOST =
MAN.OUT1 or MAN.OUT?2).

Escape to operating mode
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A preset output value may be considerably different from the Host CV, so the
transfer may not be bumpless. The ramp to control value function allows the
operator to select the ramping time for the output value change, thus smoothing
the transition.

1. Pressthe MENU key to access the OPERATIONS Menu .

2. MAN.RAMP selectsthe ramping percentage (rate) for gradually changing
outputtothe predefined Manual output value (when switching out of Host
Mode).

The choices are OFF, or 0.1% t0 999.9% per minute. 0.1% per minute is
equal to 6.0% per hour, and 999.9% per minute is equal to 16.7% per
second.

3. HOST.RAMP selects the ramping percentage for gradually changing
output to the Host CV (when returning to Host Mode).

The choices are OFF, or 0.1% t0 999.9% per minute. 0.1% per minute is
equal to 6.0% per hour, and 999.9% per minute is equal to 16.7% per
second.

SECURITY

The security function contains parameters that allow the user to lock out the
selective functions of the station. Security only locks out the keypad commands
— digital inputs and serial communications are not affected.

1. Pressthe FAST +MENU keystotoggle tothe SECURITY Menu . Press MENU
to access each of the following parameters, and the A and v keys to set their
values.

2. SEC.CODE
Define the security code using the A and v keys. This parameter does not
appear unless all functions are unlocked. The security function is
compromised if the security code is left at zero (0).

3. HOSTKEY
Selects lockout status of the HOST key.
4. MAN.KEY

Selects whether the MANUAL key should be LOCKED or UNLOCKED to
preventthe operator from placingthe 531in Manual Mode. Transferto Manual
Mode is then accomplished by loss of Host signal, digital contact closure or
Serial Communications.

5. MAN.OUT

Selectswhetherchangestothe output (viathe A and v keys)in Manual Mode
should be LOCKED or UNLOCKED.

6. LOCALSP

Selects whether changes to the setpoint (via the A and v keys) in any
operating mode should be LOCKED or UNLOCKED.

7. ALARMACK.
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NOTE:

Besuretosetthe SEC. CODEbefore
locking any other feature. The station
will not display this parameter if any
othershave been LOCKED. Youwould
have to unlock all other parameters in
order to view the SEC. CODE again.

Selects whether the ACK key should be LOCKED or UNLOCKED for
acknowledging alarms.
8. OPERATION
Selects whether access to the OPERATIONS configuration menu should
be LOCKED or UNLOCKED.
9. CONFIGURE
Selects whether changes to the other configuration parameters should be
LOCKED orUNLOCKED. Youmustset CONFIGURE to LOCKED ifyouwant
full security. If not, the operator has access to the security code. LOCKED
does allow access to the menus, but prevents changes to the parameters.
Whenever alocked functionis attempted, the operator has the opportunity to enter
a security code to override the lock. If the correct code is entered, the operator
has full access. The security feature reactivates after one minute of keypad
inactivity.
The operatoralso canenterthe SECURITY OVERRIDE CODE, which, ifentered
correctly, resets the whole station to its default settings. The security override
code is 62647. Store this in a secure place.

Refer to Chapter 2 for details on the Security Override function.

PROCESS VARIABLE READING CORRECTION

Under certain extraneous conditions — such as an aging thermocouple, out of
calibrationtransmitter, lead wire resistance—the station may display values other
than the actual process value. To compensate for these conditions, you can set
offset and gain values for the process variable.

1. PressFAST+MENUtotoggletothe PVINPUT menu.PressMENUtoaccess
each of the following parameters, and the A and ¥ keys to set values for
them.

2. PVOFFSET
This either adds or subtracts a set value from the process variable reading
in engineering units. Forexample, if your thermocouple was always reading
3°too high, you could set the PV OFFSET parameter to —3 to compensate.

3. PVGAIN
Multiplies the deviation fromthe low end of the process variable range by the
gain factor and then adds it to the value of the low end of the range to arrive
at the adjusted process variable value.

For example, if your process variable range is 50 to 650 and the process
variable readingis472,aPV GAIN of 0.995 would yield an adjusted process
variable equal to [(472 —50) x. 995] + 50 = 470.

By using a combination of both offset and gain factors, you should be able to

compensate for just about any inaccuracy in your sensor or transmitter.

SERIAL COMMUNICATIONS

Serial communicationsis an optional feature. Itenables the station to communicate
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with a supervisory device, such as a personal computer or programmable logic
controller. The circuitry for communicationsis contained on amodular circuit board
that plugs into the Microcontroller Circuit Board.

The station uses communications standard RS-485, which provides a multi-drop
system that communicates at a high rate over long distances. Typical limitations
are 32 stations per pair of wires over a distance up to 4000 feet.

The station uses a proprietary protocol which provides an extremely fast and
accurate response to any command. A Cyclic Redundancy Checksum (CRC)
can be enabledto ensure the integrity of any data read by the controller. Through
communications, you have access to every set up and operating parameter in
the station.

1. Pressthe FAST + MENU keys to toggle to the SER.COMM. Menu. Press
MENU to access each ofthe following parameters, and use the A and v keys
to set values for them.

2. STATION

Specifies the unit’s station address. It is the only way one controller can be
distinguished from another. Each controller on the same RS-485 interface
must have a unique station address.

3. BAUDRATE

Choose a baud rate from 1200 to 19,200. In general, you want to select the
highest baud rate. However, every station on the RS-485 interface must be
set to the same baud rate.

4. CRC

Indicates if you are going to take advantage of the Cyclic Redundancy
Checksum feature. If your host program supports it, we highly recommend
that you activate it.

NOTE:

The Process Variable Reading
Correction feature is provided only
as a convenience. The condition
causing the erroneous reading
should be corrected!

NOTE:

PV GAIN is only available if using a
linear voltage or current input.

NOTE:

For details on the station
communications protocol, contact
one of our application engineers.
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APPENDIX A
MODE, MENU & PARAMETER FLOWCHART

PRESS HOST (TOGGLE)
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l PRESS MANUAL PRE(Tot;v(I;TE;ML OPERATING MODES

v |y

Host Mode Manual Mode Automatic Mode
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PRESS
DISPLAY
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ACK
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FAST
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MENU
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MENU
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APPENDIX B
PARTS LIST*

CIRCUIT
BOARD SUPPORT
(BEZEL INSERT)

lxg MOUNTING BRACKET

-~

OPERATOR :
INTERFACE ASSEMBLY TERMINAL BLOCK*
*Terminal Circuit
Board Not Shown
CIRCUIT BOARDS
OUTPUT MODULES Part # REPAIR PARTS Part #
1 Mechanical relay module 535 600 8 Operator interface assembly 531 531 632
2 531 Analog (mA) module 532 600 10 | Power supply circuit board 535630
4 Solid State Relay (triac) module 535 602 11 | Microcontroller circuit board 531 531631
5 DC Logic (solid state relay drive) module 535 603 13 | Option circuit board 535 620
6 Loop Power Module 535 604 14 | Option circuit board w/5 digital inputs 531 531621
7 RS-485 serial communications board 535 605 18 | EPROM 531 531640
20 | Lithium battery 093 044
21 | Jumper kit (set of all jumper connectors) 535 660
22 | Gasket kit (w/panel and bezel gaskets ) 535 662
23 | Mounting kit 532 661
(including mounting brackets and screws)
24 | Bezelretention screw kit 535663
25 Module retention kit 535 664
(w/retention plate & tie wrap for outputs 1-3)
26 | Module retention tie wrap kit 535 665
(set of 5 tie wraps)
27 | Terminal block 535031A
28 | Circuit board support/Bezel insert 535025
« Foracomplete istofrelated options 29 | Sheet of engineering unit labels 535 106
A 30 | 531 Bypass board 531 100
and repair kits for the 531, refer to
M500. 31 | Goofplate 512014
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Troubleshooting

APPENDIX C
TROUBLESHOOTING

Message When does it occur? What to do:
DEFAULTS Whenever the memory is cleared and Changing any Set Up parameter will
all parameters revert to factory default clear the message. If due to some-
settings. This may be done by pur- thing other than the user purposely
posely clearing the memory, when the clearing the memory, call factory for
unit is powered up for the first time, orif | assistance.
the software version is changed.
NEEDS CAL. Indicates that calibration valuesareat | Recalibrate the unit.
factory defaults (as when a battery is
replaced).
LOST CAL Indicates that the calibration data has Problem should never occur. Must
been lost. Occurs when the memory is correct the problem, then
wiped clean. recalibrate. Call factory for assis-
tance.
ERROR:ROM On power up, a problem with the ROM | Call factory for assistance.
CHECKSUM is detected. This is a fatal error and
requires an EPROM change. Controller
locks up until fixed.
OUT1 CONF. Upon power up, controller senses that Must power down and install correct
OUT2 CONF. the modules needed for control as module combination or reconfigure
OUT3 CONF. determined by software configuration the controller to match the current
OUT4 CONF. are not present. module combination.
LOST CJC Sensor not reading properly. Call factory for assistance.
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SYMPTOM

PROBLEM

SOLUTION

Display will not light up

Defective power source

Check power source and wiring.

Improper wiring

Correct wiring.

Blown in-line fuse

Check wiring, replace fuse.

Unit not inserted in case properly; or,
screws have not been tightened

Remove unit from case (and remove
bezel screws), then reinsert unit and
properly tighten screws.

Improper/Lost PV reading
*Voltage/current

Input jumper selection improperly set

Move jumper to proper location.

Input range improperly selected in
software

Select proper range.

Reverse polarity

Check and correct sensor wiring.

If station powered up, improperly wired

Check and correct wiring.

Ifinternal supply for transmitter not
installed.

Install module.

Defective transmitter

Replace transmitter.

Improper/Lost PV reading
e Thermocouple

Defective thermocouple

Replace thermocouple.

Input jumper selection improperly set

Move jumper to proper location.

Wrong TC type selected in software

Select proper thermocouple type in
software.

Improper wiring Wire properly.

Improper/Lost PV reading Defective RTD Replace RTD.
*RTD Input jumper selection improperly set Move jumper to proper location.

Improper wiring Wire properly.

No control output

Output module notinstalled

Install proper output modules.

Output wiring and module location do
not match

Check and correct wiring or module
location .

If SSR, SSR Drive or Milliamp output,
jumpers J1, J2 and J3 are not set

properly

Move jumper to proper location
(N.O.).

Software configuration does not match
hardware (OUTx CONF. message)

Reconfigure software to match
hardware. See OUTx CONF. message.

Can't switch to Host control

Host CV signal is not connected or valid

Check wiring. Check that Host is
supplying a valid CV signal.

Erratic display

Resetting action due to electrical noise
on powerline

Filter power line.

C-2
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APPENDIXD
CALIBRATION

This section provides information on performing calibration for the following:
* RTDand VmA Input Calibration

»  Thermocouple Cold Junction Compensation

*  Milliamp Output (Standard on 531).

Access these parts of the calibration menu as shown in Figure D.1.

REGARDING CALIBRATION

To maintain optimum performance, once ayear calibrate the analog input, cold
junction (whenathermocoupleis used) and mA Output (when used). To achieve
published accuracy specifications, follow directions carefully and use calibrated
instruments of like quality to those suggested. Also, if you move a station chas-
sisinto an alternate case or change its hardware configuration, and you choose
to use thermocouple input, you may want to recalibrate the cold junction for op-
timal accuracy. Failure to do so may result in small junction temperature (not
more than 0.6°C/1.1°F).

v Figure D.1
CALIBRATE CAL VREF Flowchart to Access Parts of
ANLG. IN_] PRESSACK [ 50000 Calibration Menu Block
PRESS ACK ,
PRESS|MENU [ =" "7""7"77"7""7"""Toommoommossmoosmommmmmmed
y v
CALIBRATE PV=-150C

COLD JUNC. | PRESSACK Jf bRESS ACK
PRESS ACK |:

PRESS|MENU

y v
CALIBRATE OUTPUT "X"
ANLG OUT J PREss A [T o mp ety
PRESS ACK 'I
PRESSt/IENU TTTTTTTTTT T T T T mmsmemsmsmsmsmmmmmmmmm e
‘ RESET
RESET Adter two [~ P
. SKIPPED
seconds |
MENU DATA PRESS ACK > PUSH MENU !
TO RESET
PRESS|MENU PSESS NOTE:
4 beforetwo | | RESET RESET, HARDWARE SCAN and S/W
HARDWARE seconds COMPLETED TEST arefunctionsinthe CALIBRATE
SCAN PRESS ACK menu; these functions are covered
. later in this Appendix.
PRESS|MENU '
< y < TRESSACK
ATTENTION!

The 531 comes from the factory with one milliamp output module installed in
position (output) 2 and relays in position (outputs) 3and 4. These must not be
modified. Youmay installamechanical relay, solid state relay or DC logic module
in position (output) 1 for alarm functions.
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Figure D.2

Microcontroller Circuit Board

Warning! Electric Shock Hazard!
Terminals 1and 2 carry live power. Do

nottouchtheseterm
power is on.
J\,—
d
B

Figure D.3
Calibration Wiring

D-2

inalswhen AC

hook up wire
to multi-meter

=+

hook up wire
to multi-meter

L

EPROM

\
\

Locations for the jumpers
- == for Analog, Thermocouple
~ f and Milliamp calibration
Vi

CALIBRATION /| 2%
JUMPERS— % o>MA
SELECT V
AND TCs Y| [&ddrTes, 2
O 00 V4
PV INPUT '°~g_g
JUMPER S 3 of MA
CONFIGURATION | |g o gPTCs
PTC
00000000000 88g>RTB

TB1

Input Calibration

Equipment needed for analog input calibration:

Precision 5-1/2 or 6-1/2 digit multimeter, such as a Fluke 8842® or
HP3478A° (a 4-1/2 digit meter will sacrifice accuracy)

Two small pieces of wire
Test leads with clips
#2 Phillips screwdriver

Additional equipment needed if using thermocouple input:

» Precisionthermocouple calibrator, such as a Micromite [1® by Thermo
Electric Instruments
» Special limits grade, Type T thermocouple wire
Disconnect power to the instrument.
Remove chassis from case.
On the Microcontroller Circuit Board find jumper locations marked PV1 and

2nd nearthe edge connector. Asshownin Figure D.2, reposition both jumper
connectors in the 2nd location onto pins for V and TCs.

Connect the hook up wire to terminals 31 and 32 as shown in Figure D.3.
The hook up wire connects to the multimeter. Set the meter for DC volts.
Reinsert chassis into the case and apply power. The 2nd and 3rd displays
shouldread “CALIBRATE ANLG. IN.” to showyou areinthe Calibrate Menu,
ANLG. IN section.

Allow the controller to warm up for at least 30 minutes.

Pressthe ACK keyto getto the first step/parameter. The 2nd display should
show CAL. VREF; the 3rd display should show a value close to 5.0000.
The multimeter should read a value between 4.9750 and 5.0250. Press s
and t keys on the controller until the display on the controller matches the
meter reading (the FAST key is active if you want to scroll through the num-
bers more quickly).

Press MENU key. The 2nd display should show “CAL. 120mV” and the 3rd
display should show a value close to 120.000.
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10. Repeat the sequence of steps 7, 8, and 9 four more times. Each time, you
should match the displays of the controller and the multimeter. Press ACK
when done. The 2nd display should show CALIBRATE; the 3rd display
should show COLD JUNC.

11. Turn off power to the unit.

12.Ifyouare using thermocouple, proceed to the Thermocouple Cold Junction
Calibration Procedure.

13. For Milliamp output calibration, proceed to the Milliamp Output Calibration
Procedure, where steps 1-4 can be skipped and only 10 minutes of warm
up is required before proceeding to step 5.
If calibration is complete, place all the jumpers back in their original posi-
tions (as specified in Chapter 4).

Thermocouple Cold Junction Calibration

1. Addthe T/Cwirestoterminals 31 and 32 as shownin Figure D.3a. The hook
up wire connects to the multimeter. Aswas set for input calibration, setthe
meter for DC volts. Make sure the T/C wires are not connected to anything
and are not touching each other.

2. Turn on power to the unit and let controller warm up for 30 minutes in the
normal horizontal position: while the unitis warming up, the rear face ofthe
controller should be vertical, not horizontal.

3. Pressthe MENU key untilthe display indicates “CALIBRATE COLD JUNC.”

4. Pressthe ACK key. The display should show “BASE VOLT 50.000" .

5. Connect T-Typethermocouple —150°C thermocouple calibrator to thermo-
couple wires on PV terminals.

6. Disconnectthe hook up wires from the PV rear terminals (31 and 32) to the
multimeter. Connect the thermocouple wires to the thermocouple calibra-
tor instrument. Connect the meter test leads to the small hoops on termi-
nals 23— and 24+ (see Figure D.4).

7. The?2nddisplay should show BASE VOLT. and the 3rd display should show
avalue close to 50.000.

8. Presssand tkeystomatch the controller display with the multimeter's dis-
play. Be sure that the multimeter's value is not drifting; wait until it is stable
before pressing s and t keys to adjust controller display (the FAST key is
active if you want to scroll through the numbers more quickly). When the
value displayed on the controller matches the value on the meter, press the
MENU key.

9. Disconnectthe meter leads from terminals 23 and 24, and press the ACK
key.

10. Test the thermocouple input to see if it is within £1°F.

11.If you will be calibrating the milliamp output, move on to the Millamp Output
Calibration, #5, where steps 1-4 can be skipped and only 10 minutes of warm
up is required before proceeding to step 5.

If calibration is complete, power down, then place all the jumpers in their
original positions (as specified in Chapter 4).

531 User's Manual Appendix D

NOTE:

In the United States, the standard
negative thermocouple lead is red.

NOTE:

Do not stand the station on its front
or back ends; this will disrupt
accurate temperature readings.

J\/—
_
hook up wire
¥ to multi-meter
= red/c
+/qu e(floating)

+

hook up wire
to multi-meter

Figure D.3a
Calibration Wiring

:

move the
meter test
lead to 23
”_ (connect to
small hoop)

NM)’@H 5]

L—red 1/ wire to

l— TI/C calibrator
+ blue

move the
+ meter test
lead to 24
(connect to
small hoop)

Figure D.4
Thermocouple & Cold Junction
Calibration Wiring
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NOTE:

If your multi-meter display does not
register a response, check that the
jumpers J1, J2 and J3 (on the Power

Supply Board) are positioned as
Normally Open (NO).

1@ [ @9

RN

meter

+

2B 10
s | B
B | @12

15

Wi:ﬁiltﬁ ouT 2+ P’E 14
/ 7
sl | B16

%

Figure D.5
Milliamp Calibration Wiring
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MILLIAMP OUTPUT CALIBRATION

Once ayear, calibrate the mA output to maintain optimal performance.
Additionally, you should calibrate an output when a new mA module is
installed.

The 531 local output should be calibrated at terminals 5 and 6 (OUT2—and
OUT2+). The bypass circuitry PC board does not have to be removed to
perform the calibration.
Equipment:
»  Precision 5-1/2 or 6-1/2 digit multimeter, such as a Fluke 8842° or
Hewlett Packard HP3478A®

» Two small pieces of wire for each milliamp output
* Testleads with clip ends
*  #2 Phillips screwdriver

1. Disconnect power to the instrument.

Remove chassis from case.

3. Locate jumpers marked PV 1 and 2nd near the edge connector of the
Microcontroller Board (refer to Figure D.2). Relocate both jumper
connectors so that one is positioned on the pins marked V of the 2nd
jumper and the other on the pins marked TC A of the 2nd jumper.

4. Connectthe small pieces of wire to the terminals assigned to the
milliamp output(s) you are calibrating. Figure D.5 shows the hook up
wires applied to OUT2+ and OUT2—. Hook up wires need to be applied to
all terminals that have corresponding milliamp output modules in their
output sockets. Attach the test leads from the multimeter to the wires,
and then plug the test leads into the meter. Set the meter for DC
milliamps.

5. Reinsert chassis into the case and apply power. The 2nd display should
read CALIBRATE while the 3rd display reads ANLG. IN. Press MENU
twice to get to the ANLG. OUT Menu.

6. Press ACK. The 2nd display will read OUTPUT 2.

7. The 3rd display should read 4 mA. Your meter should read a value close
to 4.00 mA. Wait one minute. Then press and ¥ key on the station until
the meter’s display reads 4.00 mA. You may press FAST with A and ¥
key to change the value at a faster rate.

8. Press MENU. The 3rd display should read 20 mA. Let this setting
stabilize for one minute. Repeat the procedure from Step 7.

9. Tocomplete calibration, press ACK, and disconnect the power. Remove
the station from its case, and place the jumpers in their correct operating
positions (as specified in Chapter 4).

You must press the ACK key at the end of any calibration procedure to
return to the calibration menu before powering down.

N

RESET MENU DATA

Refer to Figure D.1. This function resets all parameter values back to their
factory defaults (except for calibration information). Once inside this Menu
Block:

1. Press MENU until the display shows RESET MENU DATA.
2. PressACK.
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3. Thedisplay will prompt you to press MENU to reset the menu data. You
have two seconds to press MENU to accomplish the reset. If successful,
RESET COMPLETED will appear in the display.

4. Ifyou failed to press MENU in time, RESET SKIPPED will appear.

5. Totryagain, press ACK , and then press MENU within two seconds.

HARDWARE SCAN

Refer to Figure D.1. This procedure identifies the internal parts of the station.
Should you need to determine the hardware inside your station, press ACK to
enter thisread-only menu. The station will display the types of output hardware
and installed options.

The information displayed should match the information on the product label
ontop ofthe controller. You can compare thisinformation to the Order Code on
page 2. However, any hardware modifications will render the order code on the
product label invalid.

QUICK CALIBRATION PROCEDURE

This procedure is for the benefit of users that have ISO or other standards that
require periodic calibration verification. The procedure enables verification and
modification of the volt or mA process variable input you are using without
entering the “Factory Configuration” mode. Therefore you do not need to per-
form any jumper change.

1. Power down the 531.

2. Replace the process variable (PV) input signal with a suitable calibration

device.

Apply power and allow controller to warm up for 30 minutes.

Place controller under Manual control.

Gotothe PV INPUT. Scroll to the PV OFFSET parameter.

Adjustyour calibration device to an output signal equal to the 0% range value

for your particular input sensor (4mA for a 4-20 mA input).

6. Verify that the value indicated in the 1st display is equal to the 0% range
value foryour particularinputsensor. Ifthe value isincorrect, use the A and
¥ keys to scroll to the correct value.

7. Scrollto the PV GAIN parameter.

8. Adjustyour calibration device to an output signal equal to the 100% range
value for your particular sensor.

9. Verifyvalueindicatedinthe 1stdisplayis equaltothe 100% range value for
your particular input sensor. Ifincorrect, use the A and ¥ keys to scroll to
the correct value.

10. Repeat steps 3 through 8 to verify all values.

11. Return to the operating mode.

oo ks
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NOTE:

Calibration data will remain intact
through the Reset Menu Data
function.
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Specifications

APPENDIX E

SPECIFICATIONS

THERMOCOUPLES  RANGE °F RANGE °C
B 104 to 3301 40to 1816
E —-454 10 1832 -270to 1000
J -346to 1832 -210to 1000
K —-418to 2500 -250t0 1371
N -3281t0 2372 -200to 1300
R 32to 3182 Oto 1750
S 32to 3182 Oto 1750
T -3281t0 752 -200 to 400
W 32to 4172 0to 2300
W5 32to 4172 0to 2300
Platinel Il -148to 2550 -100to 1399
RTD'S RANGE °F RANGE °C
100WPt. (DIN) -3281t0 1562 -200to 850
-328.0t0 545.0 -200.0to 285.0
100WPt. (JIS) -3281t0 1202 -200to 650
-328.0to 545.0 -200.0to 285.0
100WPt. (SAMA) 32810 1202 -200to 650

-328.0t0 545.0

-200.0to 285.0

ACCURACY
TYPICAL MAXIMUM

LINEAR
(Voltage) + 0.025% full scale +0.100% full scale
(Current) +0.050% full scale + 0.150% full scale
RTD
1° + 0.050% of span +0.150% of span
0.1° +0.095% of span + 0.225% of span
THERMOCOUPLE
J,K,N,E(>0°C)  £0.060% of span + 0.150% of span
J,K,N,E(<0°C)  £0.150% of span + 0.375% of span
T(>0C) + 0.100% of span + 0.250% of span
T(<0°C) + 0.250% of span + 0.625% of span
R, S (> 500°C) + 0.150% of span + 0.375% of span
R, S (<500°C) +0.375% of span + 0.925% of span
B (>500°C) +0.150% of span + 0.375% of span
B (<500°C) +0.500% of span +1.000% of span
W, W5 & Platinel Il + 0.125% of span +0.325% of span

Display accuracy is + 1 digit. These accuracy specifcations are at
reference conditions (25°C) and only apply for NIST ranges. Detailed
accuracy information is available upon request.

CONTROL ALGORITHM
PID, P with manual reset, PI, and PD with manual reset.

TUNING PARAMETERS
Proportional Band: 0.1 to 999% of input range
Integral: 1 to 9999 seconds/repeat
Derivative: 0-600 seconds
Manual Reset: 0-100% output

ISOLATION
Inputs and outputs are grouped into the following blocks:

Block 1 — process variable indication

Block 2 — outputs 1, 2, and 4

Block 3 — communications, set of 5 digital inputs, output 3
Block 4 — setpoint and indicator

Each block is electrically isolated from the other blocks to withstand a
HIPOT potential of 500 Vac for 1 minute or 600 Vac for 1 second, with the
exception of blocks 1 and 4, which are isolated to withstand a HIPOT
potential of 50 volts peak for 1 minute between each other. Inputs and
outputs are not isolated from other inputs and outputs within the same
block.

PROCESS VARIABLE INPUTS
Universal input type. Any input type may be selected in the field. Selection
of input type (thermocouple, RTD, voltage or current) via jumper. Selection
of particular sensor or range is via front panel.

Specifications and information subject to change without notice.
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TRANSMITTER SIGNALSINPUT RANGE
Milliamps DC 410 20
0to 20
Voltage DC 1to 5
0to 5
Millivolts DC 0to 10
0to 30
0to 60
0to 100
-2510 25

LINEARIZATION
Thermocouple and RTD inputs are automatically linearized. Transmitter
inputs may be linearized with a square root function or user-defineable 15-
point straight line linearization function.

TRANSITION TIME
CV signal is restored 250 msec. after the HOST signal break is detected.
CV signal is considered lost when it falls below 3.2 mA.

INPUT IMPEDANCE
Current Input: 250 W
Voltage Input: 1 MW

Thermocouples: 10 MW
RTDs: 10 MW

UPDATE RATE
Input is sampled and output updated 5 times per second. Display is
updated 5 times per second. Passage of the HOST signal through the 531
is continuous.

INPUT FILTER
Single pole lowpass digital filter with selectable time constant from
0 to 120 seconds.

(Continued on following page)
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CALIBRATION
The station comes fully calibrated from the factory and continuously
calibrates itself for component aging due to temperature and time, except for
reference voltage. Field calibration can be performed easily with a precision
multimeter and thermocouple simulator. Process variable offset and gain
factors are provided to correct for sensor errors.

OUTPUT MODULES
One analog output (CV), 4-20 mA into a load up to 2000W. Also available is
an additional mechanical relay module that can be tied to an alarm.

CONTROL OUTPUTS
4-20 mA into a load up to 2000W.

ALARMS
The 531 has two powerful software alarms. The 531 provides a LOCAL
alarm that indicates when the 531 is in LOCAL mode. When tied to an
available output, the HOST device can be flagged as to the change in
status. Alternately, a PV High, PV Low, PV Rate, SP Band or SP Deviation
alarm may be configured. A 9-character custom alarm message is
available for each alarm.

DIGITAL INPUTS
A set of five external dry contacts or open collector driven transistor inputs
are available. Each can be configured to perform one of the following
functions:
+ Select LOCAL control with LAST-OUT or 1 of 2 preset values
+ Acknowledge alarms
+ Addressable through serial communications only
+ 5/t Key Emulation
+ HOST "watchdog" timer input

SERIAL COMMUNICATIONS
Isolated serial communications is available using an RS-485 interface.
Baud rates of up to 19,200 are selectable. The protocol supports CRC
data checking.

DIGITAL DISPLAYS
Displayed information depends upon chosen options.
Upper display: five-digit, seven-segment. Used exclusively to display PV.
Height is 15 mm (0.6 in.).
2nd display: nine-character, 14-segment alphanumeric. Selectable SP or
CV indication. During set up, displays configuration information. Height is 6
mm (0.25in.).
3rd display: nine-character, 14-segment alphanumeric. When no alarm
messages are queued, indicates a user-selectable "station" name. During
set up, displays configuration information. Height is 6 mm (0.25 in.).
All displays are vacuum flourescent. Color is blue-green.

STATUS INDICATORS
ALM 1 icon illuminated: alarm status
HOST key illuminated: CV signal from HOST is present
MANUAL key illuminated: 531 is in LOCAL MANUAL mode
ACK key illuminated: alarm is acknowledgable
MENU key illuminated: 531 is in configuration mode

E-2 Appendix E

DIMENSIONS
Meets 1/4 DIN designation as specified in DIN standard number
43 700. See diagram on page 5 for details.

MOUNTING
Panel-mounted. See diagram in Chapter 4 for details.

WIRING CONNECTIONS
30 screw terminals in the rear of the instrument.

POWER CONSUMPTION
15 VA at 120 VAC, 60 Hz (typical).

WEIGHT
Approximately 1 kg (2.2 Ibs.).

AMBIENT TEMPERATURE
Operative Limits: 0 to 50°C (32 to 122°F).
Storage Limits: — 40 to 70°C (- 40 to 158°F).

RELATIVE HUMIDITY
10 to 90%, non-condensing.

VOLTAGE AND FREQUENCY
Universal power supply: 90 to 250 VAC, 48 to 62 Hz.

NOISE IMMUNITY
Common mode rejection (process input): >120 dB.
Normal mode rejection (process input): >80 dB.
AC line is double filtered and transient protected. Internal snubbers are
provided for each relay output.

CONSTRUCTION
Case: extruded, non-perforated black anodized aluminum with ABS plastic
sleeve.
Bezel: black plastic ABS.
Chassis assembly: plug-in type.
Keys: silicone rubber with diffusion printed graphics.
NEMA rating: front panel conforms to NEMA 4X when instrument is
properly installed.

AGENCY APPROVALS

‘s P@ LR 84603 Process (l:-ll)ﬁlTOElgquipment ‘ € Heavy |ndUS ila|)
(Available as an option)

MEMORY RETENTION

Lithium battery maintains all programming for approximately
ten years.

SECURITY
There are two levels of access: restricted and full. A configurable code is
used to enter the full access level. Functions not available in the restricted
level are configurable.
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RETURN PROCEDURES

Warranty Repair —

number on all documentation.

Non-Warranty Repair —

The repair price you are quoted will be a

all documentation.

2. Provide us with the following documentation:

container.

representative will contact the person designated

To return equipment to Moore Industries for repair, follow these four steps:

1. Call Moore Industries and request a Returned Material Authorization (RMA) number.

If you are unsure if your unit is still under warranty, we can use the unit’s serial number
to verify the warranty status for you over the phone. Be sure to include the RMA

If your unit is out of warranty, be prepared to give us a Purchase Order number when
you call. In most cases, we will be able to quote you the repair costs at that time.

actual repair costs may be less than the quote. Be sure to include the RMA number on

a) A note listing the symptoms that indicate the unit needs repair
b) Complete shipping information for return of the equipment after repair
c) The name and phone number of the person to contact if questions arise at the factory

3. Use sufficient packing material and carefully pack the equipment in a sturdy shipping

4. Ship the equipment to the Moore Industries location nearest you.
The returned equipment will be inspected and tested at the factory. A Moore Industries

needed. The repaired equipment, or its replacement, will be returned to you in accordance with
the shipping instructions furnished in your documentation.

Not To Exceed” price, which means that the

on your documentation if more information is

WARRANTY DISCLAIMER

THE COMPANY MAKES NO EXPRESS, IMPLIED OR STATUTORY WARRAN-
TIES (INCLUDING ANY WARRANTY OF MERCHANTABILITY OR OF FITNESS
FOR APARTICULAR PURPOSE) WITH RESPECT TO ANY GOODS OR SER-
VICES SOLD BY THE COMPANY. THE COMPANY DISCLAIMS ALL WARRAN-
TIES ARISING FROM ANY COURSE OF DEALING OR TRADE USAGE, AND
ANY BUYER OF GOODS OR SERVICES FROM THE COMPANY ACKNOWL-
EDGES THAT THERE ARE NO WARRANTIES IMPLIED BY CUSTOM OR
USAGE IN THE TRADE OF THE BUYER AND OF THE COMPANY, AND THAT
ANY PRIOR DEALINGS OF THE BUYER WITH THE COMPANY DO NOT IM-
PLY THAT THE COMPANY WARRANTS THE GOODS OR SERVICES IN ANY
WAY.

ANY BUYER OF GOODS OR SERVICES FROM THE COMPANY AGREES
WITH THE COMPANY THAT THE SOLE AND EXCLUSIVE REMEDIES FOR
BREACH OF ANY WARRANTY CONCERNING THE GOODS OR SERVICES
SHALL BE FOR THE COMPANY, AT ITS OPTION, TO REPAIR OR REPLACE
THE GOODS OR SERVICES OR REFUND THE PURCHASE PRICE. THE
COMPANY SHALL IN NO EVENT BE LIABLE FOR ANY CONSEQUENTIALOR
INCIDENTAL DAMAGES EVEN IF THE COMPANY FAILS IN ANY ATTEMPT
TO REMEDY DEFECTS IN THE GOODS OR SERVICES , BUT IN SUCH CASE
THE BUYER SHALL BE ENTITLED TO NO MORE THAN A REFUND OF ALL
MONIES PAID TO THE COMPANY BY THE BUYER FOR PURCHASE OF THE
GOODS OR SERVICES.

1 @ . . m
LI MOORE e 5sss3eer o e e
INDUSTRIES o5 o0 o o

W ORLDWIDE ¢ www.miinet.com

ANY CAUSE OF ACTION FOR BREACH OF ANY WARRANTY BY THE
COMPANY SHALL BE BARRED UNLESS THE COMPANY RECEIVES
FROM THE BUYER A WRITTEN NOTICE OF THE ALLEGED DEFECT OR
BREACH WITHIN TEN DAYS FROM THE EARLIEST DATE ON WHICH THE
BUYER COULD REASONABLY HAVE DISCOVERED THE ALLEGED DE-
FECT OR BREACH, AND NO ACTION FOR THE BREACH OF ANY WAR-
RANTY SHALL BE COMMENCED BY THE BUYER ANY LATER THAN
TWELVE MONTHS FROM THE EARLIEST DATE ON WHICH THE BUYER
COULD REASONABLY HAVE DISCOVERED THE ALLEGED DEFECT OR
BREACH.

RETURN POLICY

For a period of thirty-six (36) months from the date of shipment, and under
normal conditions of use and service, Moore Industries ("The Company") will
at its option replace, repair or refund the purchase price for any of its manu-
factured products found, upon return to the Company (transportation charges
prepaid and otherwise in accordance with the return procedures established
by The Company), to be defective in material or workmanship. This policy
extends to the original Buyer only and not to Buyer's customers or the users
of Buyer's products, unless Buyer is an engineering contractor in which case
the policy shall extend to Buyer's immediate customer only. This policy shall
not apply if the product has been subject to alteration, misuse, accident, ne-
glect orimproper application, installation, or operation. THE COMPANY
SHALL INNO EVENT BE LIABLE FOR ANY INCIDENTAL OR CONSE-
QUENTIAL DAMAGES.

Belgium ¢ info@mooreind.be China ¢ sales@mooreind.sh.cn
Tel: 03/448.10.18  FAX: 03/440.17.97 Tel: 86-21-62491499  FAX: 86-21-62490635
The Netherlands ¢ sales@mooreind.nl United Kingdom ¢ sales @mooreind.com

Tel: (0)344-617971 « FAX: (0)344-615920 Tel: 01293 514488 « FAX: 01293 536852

© 2007 Moore Industries-International, Inc.

Specifications and Information subject to change without notice.
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The 531 controller has been upgraded with a new microprocessor, new m-
case, and modifications to the front panels to improve its NEMA 4x

capability. Insert the information in this addendum where appropriate in

your M531 V5 manual.
Cover The 500 series controller body has been modified to a 1-piece design, with
a new face plate (4 screws instead of 2 securing it to the body).
[vosr v Weri] W7
Chapter 1, Page 1, Figure 1.1 This drawing shows a basic detail of the new faceplate. Please refer to this
also drawing for any detail of the controller face.

Chapter 2, Page 5, Figure 2.1
Chapter 2, Page 8, Figure 2.2
Chapter 4, Page 15, Figure 4.1
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Chapter 1, Page 2 ‘ New Order Code for 531.

531 - J[2][a][a][ I[B][ ][ ][o][o]

Output 1: Alarm Order Code
NONE . 0
Mechanical Relay ... 1
Solid State Relay (triac) (1 amp)................. 3 ‘
DC Logic (SSR drive) ... 4
Options

Enter “0” if not desired

24 VVAC/24VDC Operation........................... F |
Set of Five Digital Inputs ... D |
C€ Certification ... H
Five Digital Inputs and C€ Certification J |
Serial Communications ...
Enter “0” if notdesired ...
RS-485 Serial Communications ... S|

Base instrument contains universal PV input, remote setpoint input, and
4-20 mA CV
(control) output with internal hard-wired bypass relays.

2 531 Addendum
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Chapter 3, Page 9, Figure 3.1

This drawing has been modified (due to the new controller body).

OPTION BOARD

Chapter 3, Page 10, Figure 3.2

The Microcontroller Board has been modified.

d
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EPROM
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TB2
0 00}y
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BATTERY Remote SP o o of MA
Configuration o o of TCt
ooof TCs ¢
o0 0 oP RTD &
0 0O
PV1 _ o ®® vV
Jumper Location 0 0 of MA
000 %t S
0O 00 OO0 O O O 00000000 O0O0Oo 000
ASS'Y 535-607 TBll

Chapter 4, Page 16, Figure 4.2

Addendum

A mounting collar replaces the old mounting brackets.

Collar Clip (1 of 2)

Mounting Collar

Collar screw (1 of 4)
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Chapter 4, Page 16

2c. Slide the mounting collar over the back of the case. The collar clip
edges will lock with matching edges on the controller case.

2d. Insert the four mounting collar screws from the rear of the collar.
Gradually tighten the screws to secure the controller against the
panel.

Chapter 5, Page 25

In the CONFIG Menu, add the following new parameter after HOST
RESTR.

3. CV RANGE
Selects the CV output signal.
(D) 4-20mA
. 20-4mA

Chapter 5, Page 33

All following parameters are renumbered accordingly.

In the ALARMS Menu: two new alarm types have been added, the
respective alarm setpoint parameters have been modified, and four new
setpoint parameters (2 per alarm) have been added.

1. ALM.TYPE:1

(D) OFF

. LOCAL

. HIGH PV

. LOW PV

. RATE

. BAND

. DEVIATION

. HIGH CV

. LOW CV

. HI/LO CV Separate High and Low CV setpoints
. HI/LO PV Separate High and Low PV setpoints

2. ALARM SP:1

Specifies the alarm set point for alarm 1.

For RATE alarms: For HIGH CV or LOW CV alarms:
(R) -9999 to 99999 (R) 0.0to 100.0%
(D) O (D) 0.0%

For any other type (except HI/LO CV or HI/LO PV)
(R) The PV range
(D) Dependent on LOW RANGE value

3. HIGH SP:1
Specifies the high alarm set point for HI/LO CV or HI/LO PV alarm 1.
For HI/LO CV alarms: For HI/LO PV alarms:
(R) 0.0% to 100.0% (R) LOW RANGE to HI RANGE
(D) 0.0% (D) 0
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Addendum

11.

12.

13.

14.

LOW SP:1

Specifies the low alarm set point for HI/LO CV or HI/LO PV alarm 1.
For HI/LO CV alarms: For HI/LO PV alarms:

(R) 0.0% to 100.0% (R) LOW RANGE to HI RANGE
(D) 0.0% (D) o

ALM. TYPE:2

(D) OFF

. LOCAL

. HIGH PV

. LOW PV

. RATE

. BAND

. DEVIATION

. HIGH CV

. LOW CV

. HI/LO CV Separate High and Low CV setpoints

. HI/LO PV Separate High and Low PV setpoints
ALARM SP:2

Specifies the alarm set point for alarm 2.

For RATE alarms: For HIGH CV or LOW CV alarms:
(R) -9999 to 99999 (R) 0.0 to 100.0%

(D) o (D) 0.0%

For any other type (except HI/LO CV or HI/LO PV)
(R) The PV range
(D) Dependent on LOW RANGE value

HIGH SP:2

Specifies the high alarm set point for HI/LO CV or HI/LO PV alarm 2.
For HI/LO CV alarms: For HI/LO PV alarms:

(R) 0.0% to 100.0% (R) LOW RANGE to HI RANGE

(D) 0.0% (D) 0

LOW SP:2

Specifies the low alarm set point for HI/LO CV or HI/LO PV alarm 2.
For HI/LO CV alarms: For HI/LO PV alarms:

(R) 0.0% to 100.0% (R) LOW RANGE to HI RANGE

(D) 0.0% (D) o
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Chapter 5, Page 39

These parameter set up charts reflect the changes in the set up menus.

CONFIG
Parameter Description Values
1 LOSTHOST Defines fundamental controller Set Up
2 HOST.RESTR. Defines the power source frequency
3 CVRANGE Specifies the CV output signal
4 CONTACT1 Operation of the first digital input
5 CONTACT?2 Operation of the second digital input
6 CONTACT3 Operation of the third digital input
7 CONTACT4 Operation of the fourth digital input
8 CONTACTS Operation of the fifth digital input
9 WATCHDOG Defines function of Host watchdog monitor
10 LINE FREQ. Specifies the power source frequency
11 OUTPUT 1 Defines the function of the 1st output
12 PIDACTION Selects the PID control action
13 STN.NAME Specifies a 9-character message to name the station

531
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Chapter 5, Page 42

ALARMS
Parameter Description Value
1 ALM.TYPE:1 Type of alarm for alarm 1
2 ALARMSP:1 Alarm setpoint alarm 1
3 HIGHSP:1 High alarm setpoint for HI/LO CV or HI/LO PV alarm 1
4 LOWSP:1 Low alarm setpoint for HI/LO CV or HI/LO PV alarm 1
5 DEADBAND:1 Dead band for alarm 1
6 RELAY:1 State of the relay for alarm 1
7 LATCHING:1 Latching sequence for alarm 1
8 ACK.1 Whether alarm 1 may be acknowledged
9 POWERUP:1 How alarm 1 will be treated upon power up

10 MESSAGE:1

Nine character message associated with alarm 1

11 ALM.TYPE:2

Type of alarm for alarm 2

12 ALARMSP:2

Alarm setpoint alarm 2

13 HIGH SP:2 High alarm setpoint for HI/LO CV or HI/LO PV alarm 2
14 LOWSP:2 Low alarm setpoint for HI/LO CV or HI/LO PV alarm 2
15 DEADBAND:2 Dead band for alarm 2

16 RELAY:2 State of the relay for alarm 2

17 LATCHING:2 Latching sequence for alarm 2

18 ACK.:2 Whether alarm 2 may be acknowledged

19 POWERUP:2

How alarm 2 will be treated upon power up

20 MESSAGE:2

Nine character message associated with alarm 2

21 RATETIME

Time period over which a rate-of-change is determined

Chapter 6, Page 46-47

Addendum

After LOW CV, insert these two new alarm types:

HI/LO CV
Combination of high and low CV alarms. Occurs when the PV
exceeds the individually set high or low CV setpoint.

HI/LO PV
Combination of high and low PV alarms. Occurs when the PV
exceeds the individually set high or low setpoint.

531 7



Appendix A, Page A-1 The Menu Flowchart has been modified accordingly:

PRESS MANUAL

PRESS MANUAL (TOGGLE)
| ¢ ¢ ¢ OPERATING MODES
Host Mode Manual Mode Automatic Mode
y
PRESS HOST (TOGGLE) f
A A
SET UP MODES
PRESS
DISPLAY PRESS
or MENU
ACK
PRESS MENU
v to traverse parameters for a given menu

I OPERATION I—|PROP. BANDH RESET H RATE H LOADLINE HSP SOURCEH MAN.RAMP h ‘

LOST HOST HHOSTA RESTR.H CV RANGE H CONTACT 1 H CONTACT 2 H CONTACT 3

|
\
PRESS \—‘i CONTACT 4 H CONTACT 5 H WATCHDOG H LINE FREQ. H OUTPUT 1 H PID ACTION '—I ‘

\

FAST+MENU

to traverse menus SINNAMEbH——""-——"—" — —( — —( —4 — — — — — — — — — — — — — — — — — —
LOCAL OUT. AUTO.LO.LIM.H AUTO.HLLIM. H MAN.OUT 1 H MAN.OUT 2 }—FWR.UP:MODE*—{MAN. PWR.UP}—‘

PV INPUT PV TYPE H DEG. F/C/K H DECIMAL H LINEARIZE HLOWRANGEH HI RANGE H ‘

L‘i FILTER H PV OFFSET H PV GAIN I—I PV BREAK H RESTORE h ————— |

CUST. LINR. 1ST.INPT H 1ST.PV H 2ND.INPT H 2ND P. ]'/\"I 15TH.INPT H 15TH.PV ]'-J

A N —————————.

| RSP INPUT RSP TYPE H RSP LOW H RSP HIGH HRSP.OFFSETH RSP GAIN H TRACKING H ‘
RSP. RESTOR| — — — — — ——————————— — — — — — —/ —/— —/ —/ /=

v

| ALARMS ALM. TYPE:1 H ALARM SP:lH HIGH SP:1 H LOW SP:1 H DEADBAND:lH RELAY:1 H ‘
\—‘i LATCHING:1 H ACK:1 H POWER UP:lH MESSAGE:1 H ALM. TYPE:2 H ALARM SP:2 '—‘ }

L_‘ HIGH SP:2 H LOW SP:2 H DEADBAND:ZH RELAY:2 H LATCHING:2 H ACK:2
L“ POWER UP:2 H MESSAGE:2 H RATE TIME }

SECURITY SEC. CODE H HOST KEY H MAN. KEY H MAN. OUT H LOCAL SP HALARMACK.'—‘ ‘

\—| OPERATION H CONFIGURE ]’ ***********************

SER. COMM. STATION H BAUD RATE H CRC H *****************
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Appendix B, Page B-1 With the modifications to the case and addition of the mounting collar, the
parts drawings have been modified. Also, note the new part numbers.

OPERATOR CIRCUIT CIRCUIT BOARDS BEZEL CONTROLLER BODY MOUNTING

INTERFACE BOARD SUPPORT GASKET shown with mounting COLLAR

ASSEMBLY (BEZEL INSERT) collar in place

shown with bezel

insert in place
ITEM PART #

Output Modules
Mechanical Relay Module 535 600
Analog (Milliamp Module) 535 601
Solid State Relay Module 535 602
DC Logic (SSR Drive) Module 535 603
Loop Power Module 535 604
RS-485 Communications Module 535 705
Repair/Replacement Parts

Operator Interface Assembly 531 632
Power Supply Circuit Board 535730
Microcontroller Circuit Board 535 731
Option Circuit Board w/no Options 535720
Option Circuit Board w/Set of 5 Digital Contacts 535721
EPROM 531 531 740
Lithium Battery 093 044
Jumper Kit: Set of All Jumper Connectors 535 660
Gasket Kit: 1 Panel Gasket & 1 Bezel Gasket 535 662
Mounting Kit: Mounting Collar & 4 screws 535761
Bezel Retention Screw Kit 535 663
Module Retention Kit for Outputs 1-3 ( Includes Retention Plate) 535 664
Module Retention Kit for Output 4: Set of 5 Tie Wraps 535 665
Circuit Board Support (Bezel Insert) 535075
Engineering unit labels (1 sheet) 535 106
531 Bypass board 532100

Addendum 531 9
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Appendix C, Page C-1

Changes and additions to the troubleshooting error messages:

Message When does it occur? What to do:

DEFAULTS Whenever the memory is cleared and Changing any Set Up parameter will
all parameters revert to factory default clear the message. If due to something
settings. This may be done by pur- other than the user purposely clearing
posely clearing the memory or when the memory, call factory for assistance.
the unit is powered up for the first time
or if the software version is changed.

LOST CAL. or Indicates that the calibration data has Problem should never happen. Must

ERROR: BAD CAL. DATA

been lost. Occurs when there is a total
loss of memory.

correct the situation and recalibrate. Call
factory for assistance.

ERROR: ROM CHECKSUM

On power up, a problem with the
EPROM is detected. Controller locks
up until fixed.

Call factory for assistance.

OUT1 CONF or

OUT2 CONF or

OUT3 CONF or
OUT4 CONF

Upon power up, controller senses that
the modules needed for control as
determined by software configuration
are not present.

Must power down and install correct
module combination or must
reconfigure the controller to match
the current module combination.

LOST CJC

The cold junction is sensed as lost.

Call factory for assistance.

ERROR: BAD EEPROM

During power up an EEPROM failure is
detected. Controller locks up until
fixed.

This is a fatal error and requires and
EEPROM change. Call factory for
assistance.

NEEDS CAL.

When the controller is powered up with
default calibration data (input and
output accuracy specifications may be
met).

Enter calibration menu and
recalibrate the controller. Call factory
for assistance.

ERROR: BAD MODEL NUM.

During power up, a discrepancy was
found between the EEPROM's and
controller's model numbers. Controller
locks up until fixed.

This is a fatal error and requires an
EPROM or EEPROM change. Call
factory for assistance.

10

The following pages replace Appendix D of the 531 manual.
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APPENDIX D
CALIBRATION

To maintain optimum performance, once a year calibrate the analog
input, the cold junction and milliamp output (when used). To achieve
published accuracy specifications, follow directions carefully and use
calibrated instruments of like quality to those suggested.

If the controller is moved into an alternate case, or the hardware configura-

tion is changed, and the thermocouple input is needed, recalibrate the cold
junction for maximum accuracy. Failure to do so may resultin small
junction temperature (0.6°C/1.1°F).

A 4
CALIBRATE CAL VREF
ANALOG IN | PRESSACK.] 50000 PRESS MENU
PRESS ACK :
PRESS|MENU ==~ ""=-"===-===------mmsosoooomoooooooooooo- '
' mA CALIB.
v Power Down Attach 20mA Attach 20mA COMPLETED
CALIBRATE SET BOTH | move jumpers | PV=20mA to PV SP=20mA to SP If mA calibration values are
ANA. mA IN | PRESSACK T 5yMPER=mA | PO Pyl pRESS ACK | e ACK S TpRESS ACK |- TressACky ] oK.
PRESS|MENU E mA CALIB.
v o FAILED
CALIBRATE PV=-150C If mA calibration values are
COLD JUNC. | PRESSACK L pRESS ACK out of range.
PRESS|MENU ,-----------PF-E-S-S-A-C-K-'
v v
CALIBRATE OUTPUT "X"
ANLG. OUT |- PRESSACKLL 4 ma PRESS MENU
PRESS|MENU [ --==------==-------------------oo-- PRESS ACK.
Yy v RESET
RESET After two 1~ ~
MENU DATA PRESS ACK | PUSH MENU seconds E LRl
TO RESET ;
PRESS|MENU PRESS
MENU
A\ 4 before two RESET
seconds »
Sl COMPLETED
PRESS|MENU E
- Y PRESS ACK |

Access the parts of the calibration menu as shown in FigureD.1.

ATTENTION!

The 531 comes from the factory with one milliamp output module installed in po-
sition (output) 2 and relays in position (outputs) 3 and 4. These must not be
modified. You may install a mechanical relay, solid state relay or DC logic mod-
ule in position (output) 1 for alarm functions.

Addendum
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Figure D.2
Microcontroller Circuit Board

WARNING! Electric Shock Hazard!
Terminals 1 and 2 carry live power.
Do not touch these terminals when
AC power is on.

Figure D.3
Input Calibration

== P\/—

PV+

12

[EEesss 1

coo0oco00 | P2

EPROM

Jumper locations for
= ' Analog, Thermocouple

, -~ TBZ and Milliamp calibration
caLiBraTION /| [EX3bv
JUMPERS— 5 o oPMA
SELECT V ct
AND TCs d-d-d;

PV INPUT
CONFIGURATIO
00000000000

ooooooooooo

PREPARATION FOR ALL INPUT CALIBRATIONS

Equipment for analog input calibration:

» Precision 5-1/2 or 6-1/2 digit multimeter, e.g., Fluke 8842® or HP3478A®
(a 4-1/2 digit meter will sacrifice accuracy)

» Four small pieces of wire
» Testleads with clips
o #2 Phillips screwdriver
Additional equipment for thermocoupleinput:

» Precisionthermocouple calibrator, e.g., Micromite 11® by Thermo Electric
Instruments

» Special limits grade, Type T thermocouple wire
1. Disconnect power to the instrument.
2. Remove chassis from case.

3. Onthe Microcontroller Circuit Board, locate jumper locations marked PV1 and
2nd near the edge connector. Reposition both jumper connectors in the 2nd
location onto pins for V and TC A as shown in Figure D.2.

4. Connecthook upwires betweenterminals 31 and 32 as shownin Figure D.3,
and the multimeter.

Setthe meter for DC volts.
5. Reinsert chassis into the case and apply power.

The 2nd and 3rd display should read CALIBRATE ANALOG IN.
6. Allow the controller to warm up for at least 30 minutes.
7. Pressthe ACK key to get to the first step/parameter.

The 2nd display should show CAL. VREF; the 3rd display should show a value
close to 5.0000.

8. The multimeter should read a value in the range 4.9750 - 5.0250.

Use the A and v (and FAST) keys on the controller until the display on the
controller matches the meter reading.

9. Press MENU key.
The 2nd display should show CAL. 120mV. The 3rd display should show a

value close to 120.000. Match controller display to multimeter value using
A and v keys.

531 Addendum
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10. Press MENU four more times. Each time, match the displays of the controller
and the multimeter. Press ACK when done.

The 2nd display should show CALIBRATE; the 3rd display should show ANA.
mA IN.

11. Turn off power to the unit.

12. For thermocouple input, proceed to the Thermocouple Cold Junction Cali-
bration.

13. For milliamp input , proceed to Analog Milliamp Input Calibration.

14. Formilliamp output calibration, letthe controllerwarm up for 10 minutes, then
skip to step 5 of Milliamp Output Calibration.

15.Ifcalibration is complete, place allthe jumpers back in their original positions
(as specified in Chapter 3).

THERMOCOUPLE COLD JUNCTION CALIBRATION

1. Connectthetwo pairs of T/Cwiretoterminals 31 and 32 asshownin Figure D.4.
Make surethe T/C wires are floating (disconnectfromthe multimeter also), and
are not touching each other.

2. Turnonpowertothe unitand letcontrollerwarm up for 30 minutesinthe normal
horizontal position: while the unit is warming up, the rear face of the controller
should be vertical, not horizontal.

3. Pressthe MENU key until the display indicates CALIBRATE COLD JUNC.

4. Pressthe ACK key. The display should show PV =-150 C PRESS ACK.

5. Connect both pairs of T/C wires in paralle—do not daisy chain—to a Type T
thermocouple calibrator. (Both pairs must be connected or the calibration will
not be accurate.)

6. Setthethermocouple calibratorto an output value of -150° C for a Type T ther-
mocouple and allow the calibrator to stabilize for a few minutes.

7. Press ACK toinitiate calibration of the cold junction.

8. Formilliamp output calibration, proceed to Milliamp Output Calibration. Let
the controller warm up for 10 minutes, then skip to step 5.

9. Ifcalibrationis complete, powerdown, thenplace allthe jumpersintheirorigi-
nal positions (as specified in Chapter 3).

ANALOG MILLIAMP INPUT CALIBRATION

1. Removethethermocouplewires (if present) from terminals 31 and 32. Replace
them with pieces of wire that will be connected to a 20 milliamp input current
(see Figure D.5). Make sure terminal screws are securely tightened, butdo not
connect the wires yet (leave inputs floating).

2. Turnon power to the unit.

3. Press MENU until the display indicates CALIBRATE ANA. mA IN, then
press ACK.

If the display shows PV=20mA PRESS ACK, move ahead to step #8.
4. The controller will display SET BOTH JUMPER=mA.
5. Power down the controller and remove chassis from the case.

Addendum 531

Figure D.4
Thermocouple Cold Junction
Calibration Wiring
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Figure D.5
Analog mA Input Calibration
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Figure D.6 6. Remove both input jumper connectors from the pinsin the 2nd position. Place
Analog mA Input Jumper Position one ofthe jumpers onthe PV1 position mA pins, and place the other jumper on
/ the 2nd position mA pins, as shown in Figure D.6.

L 7. Reinsertthe chassis into the case and apply power. The controller should dis-

P1 I’Ea play PV=20mA PRESS ACK toindicate itis ready to calibrate the PV milliamp
input.
ooo0o0o00 |P2
— 8. Connectaprecision20mAinputtothe PVterminals (31isPV-,32isPV+). Make
»”° S sure the terminal connections are fastened tightly and that a 20mA current is
ll \TBZ flowing through PV. Do not connect the 20mA currentto SP yet.

(o)
O
(o)
v
<
>

bv A 9. Let the controller warm up for at least 10 minutes (keep in normal horizontal
P \ position). Make sure the current is flowing, then press ACK to calibrate the PV
ooof T : input.
lo 0 of RTP & 10. Ifthe controller briefly displays SP=20mAPRESS ACK, PV calibration was suc-
°SO°0Ly cessful. Move onto step 12.
3—2—%; ¥é 11. Ifthe controller briefly displays mA CALIB. FAILED, PV calibration was not suc-
30 ogi TCy = cessful.
N > 57D Checkthe 20mA connections, and return to step #3 to recalibrate the PV input.
Sw=” TB1

12. Removethe 20mAinputfromthe PV terminals, and attachitto the SP terminals
(see Figure D.5).

Make sure the terminal connections are fastened tightly and that a 20mA cur-
rent is flowing through SP terminals.

13. Let the controller warm up for an additional 5 minutes (keep in the normal hori-
zontal position). Make sure the current is flowing, then press ACK to calibrate
the SP input.

14. Ifthe controller briefly displays mA CALIB. COMPLETED, SP calibration was
successfuland the analog milliamp calibration procedure has been completed.
If calibration is complete, power down. Place the jumpers into their original
positions (see Chapter 4).

15. Ifthe controller briefly displays mA CALIB. FAILED, SP calibrationwas notsuc-
cessful. Check the 20mA connections, and return to step #3 to recalibrate the
PV and SP inputs.

MILLIAMP OUTPUT CALIBRATION

Once ayear, calibrate the milliamp output to maintain optimal performance.
Additionally, calibrate an output whenever a new milliamp module is in-
stalled.
The 531 local output should be calibrated at terminals 5 and 6 (OUT2—and
OUT2+). The bypass circuitry need not be removed to perform this calibration.
Equipment needed:

+ Precision’5-1/2digitmultimeter, e.g., Fluke 8842® or HP3478A® ( 4-1/2 digit

meters sacrifice accuracy)

» Two small pieces of wire for every milliamp output

» Testleads with clips ends

o #2 Phillips screwdriver
1. Disconnect power to the instrument.
2. Remove chassis from case.
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3. Onthe Microcontroller Circuit Board locate jumper locations marked PV1 and
2nd near the edge connector. Reposition both jumper connectors in the 2nd
location onto pins for Vand TC A, as shown in Figure D.2

4. Reinsert chassis into the case and apply power.
5. Allow controller to warm up for at least 30 minutes.

The 2nd and 3rd displays should read CALIBRATE ANALOG. IN. (CALI-
BRATE Menu, ANALOG. IN section).

Press MENU three times to reach the CALIBRATE ANLG. OUT Menu.
6. Connect hook up wires to the terminals for Output 2 (refer to Figure D.7).

Attach the test leads from the multimeter to the wires, and then plug the test
leads into the meter. Set the meter for DC milliamp.

7. Press ACK. The 2nd display will read OUTPUT2.
8. The 3rd display should read 4 mA.
The multimeter should read a value close to 4.00.

9. Waitone minute. Use A and ¥ (and FAST) on the controller to change the
meter’s display to exactly 4.00 mA.

10. Press MENU. The 3rd display should read 20 mA.

11. Let this setting stabilize for 5 minutes. Use A and ¥ (and FAST) on the con-
troller to change the meter’s display to exactly 20mA.

12. To complete calibration, press ACK key, disconnectthe power and place the
jumper connectors back into their original position (refer to Chapter 3).

RESET MENU DATA

This function resets all parameter values back to their factory default values
(except for calibration information). Refer to the flowchart tin Figure D.1.

1. Disconnect power to the instrument.
2. Remove chassis from case.

3. On the Microcontroller Circuit Board, set jumpers at the 2nd PV location to
VandTCa.

4. Press MENU key until the display shows RESET MENU DATA.
5. Pressthe ACK key.
6. Press MENU key within two seconds to reset the menu data.
If successful, RESET COMPLETED will appear in the display.
If failed, RESET SKIPPED will appear instead.
7. Totryagain, press ACK key, and then press MENU key within two seconds.

8. When complete, return jumpers to their original positions.

HARDWARE SCAN

Use this read-only feature to identify the output hardware and installed options
of the controller.

1. SetthejumperstoV and TC A onthe Microcontroller Circuit Board (see Fig-
ure D.2).

2. Power up the controller
3. Press MENU until HARDWARE SCAN is displayed.

Addendum 531

Figure D.7

Milliamp Calibration Wiring
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wires
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4,
5.

Press ACK to initiate the hardware display.
When complete, return jumpers to their original positions (as in Chapter 3).

QUICK CALIBRATION PROCEDURE For mA orVinputs

This procedure is for the benefit of users that have ISO or other standards that
require periodic calibration verification. It enables verification and modification
of the process variable input without entering the “Factory Configuration”
mode.

1.

Power down the 531 controller and place the input jumpers in the desired
position (refer to Figure D.2 and Figure D.6).

Replace the process variable (PV) input signal with a suitable calibration
device.

Apply power and allow controller to warm up for 30 minutes.

Place controller in manual mode. Go to the PV INPUT menu, PV OFFSET
parameter.

Adjust the calibration device to an output signal equal to the 0% range
value for the particular input sensor (for example, 4mA for a 4-20 mA input).

Verify value indicated in the 1st display is equal to the 0% range value for
the particular input sensor. Ifincorrect, use the A and ¥ keys to scroll to
the correct value.

For alinear voltage or mA input: Press MENU to scroll to the PV GAIN
parameter.

For other inputs: go to step #8.

Adjust the calibration device to an output signal equal to the 100% range
value for the particular sensor.

Verify that the value shown in the 1st display is equal to 100% of the range
value for the particular input sensor. If the value is not correct, use the
A and Vv keys to scroll to the correct value.

10. Repeat steps 4 through 8 to verify all values.
11. Press DISPLAY to return to the Operation mode.

16 531
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Appendix F, Page F-1

PV
Input

This section has been added: Appendix F, Isolation Block Diagram

Multiplexer

CPU

RSP
Input
p o—
\4
cv ©° >
Input
p o—/
\
. . c Power
Slidewire >\
o Supply
Input
P o—/
§ 7 %
O ﬂ
v —
Digital T Ik E
Inputs 1-5 T
o_
=ISO
L
Line N %

Output 1

L

Output 2

L

Output 3

L

Output 4
1ISO Ground

Referenced

L

J__ Isolated Output Ground
J7E Earth Referenced Ground

J7 Internal Ground

1E

RS485 Serial
Communications
Interface

—o
—o

ISO Ground |—" °

Referenced O

(0]
ISO Ground L

Referenced o

1ISO Ground —/_O

Referenced o

1. Eachofthethree ground circuits areisolated from each otherto
withstand a potential of 500 volts for 1 minutes, or 600 volts for
1 second.

2. CV,RSP, Slidewire andthe PV & SP inputs are isolated to with-
stand 50 volts peak between each other for 1 minute.

3. Milliamp, Loop Power and SSR Drive modules in output posi-
tion 1, 2, 3 and 4 are not isolated from each other.

4. Inputsare notisolated from the analog output due to the failsafe

pass-through circuit.
+V +V
't - Ef_ﬁ = —
=J¢ % Ij 37 3
iE: vL
i
: l !
Milliamp Module Mechanical Relay SSR Driver Loop Power SSR Output
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RETURN PROCEDURES

Warranty Repair —

number on all documentation.

Non-Warranty Repair —

The repair price you are quoted will be a

all documentation.

2. Provide us with the following documentation:

container.

representative will contact the person designated

To return equipment to Moore Industries for repair, follow these four steps:

1. Call Moore Industries and request a Returned Material Authorization (RMA) number.

If you are unsure if your unit is still under warranty, we can use the unit’s serial number
to verify the warranty status for you over the phone. Be sure to include the RMA

If your unit is out of warranty, be prepared to give us a Purchase Order number when
you call. In most cases, we will be able to quote you the repair costs at that time.

actual repair costs may be less than the quote. Be sure to include the RMA number on

a) A note listing the symptoms that indicate the unit needs repair
b) Complete shipping information for return of the equipment after repair
c) The name and phone number of the person to contact if questions arise at the factory

3. Use sufficient packing material and carefully pack the equipment in a sturdy shipping

4. Ship the equipment to the Moore Industries location nearest you.
The returned equipment will be inspected and tested at the factory. A Moore Industries

needed. The repaired equipment, or its replacement, will be returned to you in accordance with
the shipping instructions furnished in your documentation.

Not To Exceed” price, which means that the

on your documentation if more information is

WARRANTY DISCLAIMER

THE COMPANY MAKES NO EXPRESS, IMPLIED OR STATUTORY WARRAN-
TIES (INCLUDING ANY WARRANTY OF MERCHANTABILITY OR OF FITNESS
FOR APARTICULAR PURPOSE) WITH RESPECT TO ANY GOODS OR SER-
VICES SOLD BY THE COMPANY. THE COMPANY DISCLAIMS ALL WARRAN-
TIES ARISING FROM ANY COURSE OF DEALING OR TRADE USAGE, AND
ANY BUYER OF GOODS OR SERVICES FROM THE COMPANY ACKNOWL-
EDGES THAT THERE ARE NO WARRANTIES IMPLIED BY CUSTOM OR
USAGE IN THE TRADE OF THE BUYER AND OF THE COMPANY, AND THAT
ANY PRIOR DEALINGS OF THE BUYER WITH THE COMPANY DO NOT IM-
PLY THAT THE COMPANY WARRANTS THE GOODS OR SERVICES IN ANY
WAY.

ANY BUYER OF GOODS OR SERVICES FROM THE COMPANY AGREES
WITH THE COMPANY THAT THE SOLE AND EXCLUSIVE REMEDIES FOR
BREACH OF ANY WARRANTY CONCERNING THE GOODS OR SERVICES
SHALL BE FOR THE COMPANY, AT ITS OPTION, TO REPAIR OR REPLACE
THE GOODS OR SERVICES OR REFUND THE PURCHASE PRICE. THE
COMPANY SHALL IN NO EVENT BE LIABLE FOR ANY CONSEQUENTIALOR
INCIDENTAL DAMAGES EVEN IF THE COMPANY FAILS IN ANY ATTEMPT
TO REMEDY DEFECTS IN THE GOODS OR SERVICES , BUT IN SUCH CASE
THE BUYER SHALL BE ENTITLED TO NO MORE THAN A REFUND OF ALL
MONIES PAID TO THE COMPANY BY THE BUYER FOR PURCHASE OF THE
GOODS OR SERVICES.

1 @ . . m
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ANY CAUSE OF ACTION FOR BREACH OF ANY WARRANTY BY THE
COMPANY SHALL BE BARRED UNLESS THE COMPANY RECEIVES
FROM THE BUYER A WRITTEN NOTICE OF THE ALLEGED DEFECT OR
BREACH WITHIN TEN DAYS FROM THE EARLIEST DATE ON WHICH THE
BUYER COULD REASONABLY HAVE DISCOVERED THE ALLEGED DE-
FECT OR BREACH, AND NO ACTION FOR THE BREACH OF ANY WAR-
RANTY SHALL BE COMMENCED BY THE BUYER ANY LATER THAN
TWELVE MONTHS FROM THE EARLIEST DATE ON WHICH THE BUYER
COULD REASONABLY HAVE DISCOVERED THE ALLEGED DEFECT OR
BREACH.

RETURN POLICY

For a period of thirty-six (36) months from the date of shipment, and under
normal conditions of use and service, Moore Industries ("The Company") will
at its option replace, repair or refund the purchase price for any of its manu-
factured products found, upon return to the Company (transportation charges
prepaid and otherwise in accordance with the return procedures established
by The Company), to be defective in material or workmanship. This policy
extends to the original Buyer only and not to Buyer's customers or the users
of Buyer's products, unless Buyer is an engineering contractor in which case
the policy shall extend to Buyer's immediate customer only. This policy shall
not apply if the product has been subject to alteration, misuse, accident, ne-
glect orimproper application, installation, or operation. THE COMPANY
SHALL INNO EVENT BE LIABLE FOR ANY INCIDENTAL OR CONSE-
QUENTIAL DAMAGES.

Belgium ¢ info@mooreind.be China ¢ sales@mooreind.sh.cn
Tel: 03/448.10.18  FAX: 03/440.17.97 Tel: 86-21-62491499  FAX: 86-21-62490635
The Netherlands ¢ sales@mooreind.nl United Kingdom ¢ sales @mooreind.com

Tel: (0)344-617971 « FAX: (0)344-615920 Tel: 01293 514488 « FAX: 01293 536852

© 2007 Moore Industries-International, Inc.

Specifications and Information subject to change without notice.
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Installation

INTRODUCTION

This technical brochure provides hardware installation and modification instructions for our controllers:
Series 531, 532, 535, 545, and 555. Use these instructions with the following kits:

Display Assembly Kits EPROM Kits

531-632 .......ceee. 531 Display Assembly Kit 531-740.......cce... 531 EPROMK:it

532-632 ............. 532 Display Assembly Kit 532-740 .....ccees 532 EPROM Kit

535-632 ... 535 Display Assembly Kit 535-741 ..ccie 535 EPROMKit (RSP)

545-634 ............... 545 Display Assembly Kit 535-775 ..cooviene 535 Profiler EPROM Kit (No RSP)

555-632 ......cceeven. 555 Display Assembly Kit 535-776 ...ccccvvenen. 535 Profiler EPROM Kit (RSP)
535-740.....cccecueeee 535 EPROMKit (No RSP)

Output and Communications Module Kits

532-600 531, 532 Analog Module Kit 545-740......cccunne 545 EPROM KFt(No RSP)
535-600* Mechanical Relay Module Kit 545-741 ..eeeenn 545 EPROM K.|t(RSP)
535-601* MIIIIamp Module Kit 555-740......c.uuu..... 555 EPROM Kit
535-602*........cc... SSR Module Kit Microcontroller (MCU) Board Kits
535-603"....ccccuevne SSR Drive Module Kit 535-731 e MCU Board Kit
535-604* Loop Power Module Kit 545-733 ..o MCU Board Kit with CE Option
535-705% ... RS-485 Communications Module Kit Option Board Kits
Power Supply Kit 535-720 ..cceunnn. 531, 532, 535, 545 Option Board Kit
535-730"....cccnvne 90 to 250VAC Power Supply Kit (No Options)
535-732 ..ccceennnnn. 24VAC/VDC Power Supply Kit 535-721 .ccunnnnnnnn. 531, 532, 535, 545 Option Board Kit
Mounting Kit (Digital Input§) )
535-761* ..., Mounting Kit 535-722 .....cces 535, 545 Option Board Kit
. . (Slidewire Feedback)
Miscellaneous Kits _ 535-723 ............... 535, 545 Option Board Kit
532-100 ....cccvveeene 531, 532 Bypass Board Kit (Digital Inputs and Slidewire Feedback)

535-188*

Rear Terminal Upgrade Kit 545-724 .............. 531, 532, 535, 545, 555 Option Board Kit

535-660 531, 532, 535, 545, 555 Jumper Kit (RSP)
535-662" Gasket Kit 545-725 ............... 531, 532, 535, 545, 555 Option Board Kit
(1 Panel Gasket, 1 Bezel Gasket) (Digital Inputs and RSP)

585-768"....corren Bezel Retention Screw Kit 545-726 ............... 535, 545, 555 Option Board Kit
535-664".............. Module.Retentlon Kit . (SlldeW|re Feedback and RSP)

. (Retention Plate and Tie Wrap) 545-727 ............... 535, 545, 555 Option Board Kit
535-665".............. Module Retention Tie Wrap Kit (Digital Inputs, Slidewire Feedback,
093-128*.............. Lithium Battery and RSP)

* Universal Kit (can be used with all 500 Series Controllers)

HOW TO USE THIS MANUAL.:

A. CAUTION: Static discharge will cause damage to equipment. Always ground yourself with a wrist grounding
strap when handling electronics to prevent static discharge.

B. Before removing or inserting any hardware on the controller, copy down all configuration parameters. Also,
replacing the battery, EPROM or MCU Board will erase parameter settings and they will need to be reset.

C. For all hardware adjustments, perform steps 1, 2 and 3.
D. Follow the guide and complete any additional steps as required by your particular application.
E. Complete your hardware adjustments with steps 15, 16, 17, 18, 19 & 20.

EQUIPMENT

To make any hardware changes to the units, you will need the following equipment:
e Wrist grounding strap * Phillips screwdriver (#2)
* Small flat blade screwdriver e Wire cutters

e |.C. Extractor (if changing the EPROM)

2 500 Series Installation Guide



Installation

INSTRUCTIONS

To Disassemble the Unit
For any hardware modifications, disassemble the unit.

1.  With power off, loosen four captive front screws with

a Phillips screwdriver. Remove the four screws.

FRONT FACE

OPTION BOARD
Figure 1
Location of Printed Circuit Boards for Hardware
Configuration

2. Slide the chassis out of the case by pulling on front
face plate assembly at the bezel (see Figure 1).

3. Locate the retention
clips holding the front
face assembly to the
rest of the chassis.
Pry apart these
retention clips gently
with a screwdriver to
separate the printed
circuit board group
from the front face

one of the larger two boards from the Option
Board (Photo 4). Be careful not to bend the
connector pins. Separate the other board in the
same manner.

Figure 2 (opposite page) shows the Microcontroller
Board, Option Board and Power Supply Board.

To Add or Change Output Modules

The 500 Series units have provisions for four output
modules. The units come factory configured with
specified modules installed in appropriate locations.
You can make field modifications by properly remov-
ing and/or adding the modules into the appropriate
sockets.

Three of the output sockets are located on the Power
Supply Circuit Board. A fourth output socket is
located on the Option Board (refer to Figure 2).

5. A retention plate

and tie wrap hold
Output modules 1, 2,
and 3 (on the Power
Supply board) firmly
in place. To remove
the retention plate,
snip the tie wrap
with wire cutters
(Photo 5).

Photo 5.
Remove Retention Plate

CAUTION: Always snip the tie wrap on top of the
Retention Plate, as shown in photo 5, to prevent

damage to the surface mount components.

assembly (Photo 3).
Take care not to
break the clips or
scratch the circuit board.

Photo 3. Pry Clips

The Microcontroller Board and Power Supply Board

remain attached to the Operator Interface Assem-
bly by wired connectors.

4. The Microcontroller
and Power Supply
board are attached
to either side of the
Option board by
male/female pin
connectors. Use a
gentle rocking motion
and carefully apply
pressure in a uniform

direction to separate

Photo 4. Separate Boards

Installation Guide

6. A disposable tie wrap

holds Output module
4 (on the Option
board) in place. To
remove the module,
snip the tie wrap
(Photo 6).

7. Inspect each module
before installation to
make sure the pins
are straight. Align

Photo 6.
Snip Tie Wrap on Mod. 4

the pins with the
socket holes and
carefully insert the
module. Press down on the module to seat it
firmly on the board.

500 Series 3
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Front of Unit Back of Unit
(toward Operator Interface) (toward rear terminals)
L
EPROM
TB2
O O Oy v
BATTERY S 0of s
o 2 optey
PTCT =)
O O Of
5 6 OPRTD &
3 0 O O,y
8 | 5-Pin Connector O O Of
o o 0 oP MA
o0 o,>TC¢
) . o0 O:>TCT E
Female 22-Pin Connector Female 22-Pin Connector 00 O:> RTD
388388888888 38388888888 -
TB1
. |
W | % W
Male 22-Pin Remote Setpoint Jumper Male 22-Pin
Connector Connector
Output 4 4
Male 12-Pin ””” ”””””l Male 22-Pin
Connector Connector
—
12-Pin Female [sgs3ss| (38833838888 22-Pin Female
Connector Connector
8l . .
§ 5-Pin Connector
Module
Retention
Plate 1
over Outputs 1,2,3 !
Jumpers
NO and NC

500 Series

NOTE:

If you replace the EPROM chip, you
must align the notch facing the front
of the unit.

NOTE:

The 5- and 22-Pin connnectors on
the boards are all keyed so they
will only align one correct way.

Figure 2
Microntroller Board,
Option Board, and
Power Supply Board

Installation Guide



Installation

8. Replace tie wraps for the Retention Plate and for
Output Module 4 with new ones.

Failure to use these devices may resultin a
loosening of the module and eventual
failure. If you ordered a module separately,
it should have come with a tie wrap. An
extra set of tie wraps is available by order-
ing Part #535-665.

Note: For greatest accuracy, milliamp
modules added for retransmission must be
calibrated per instructions in Operator's
Manual.

To Change the Option Board

9. (See Photos 3 and 4) Replace the existing Option
board with the NEW one.
Note: When adding Option board for 5
digital inputs, associated screw terminal in
the rear terminal block must be installed.
(See information on page 1 for ordering a
Screw Kit.)

To Change the Power Supply or
Microcontroller (CPU) Board

10. For the Microcontroller Board, disconnect the 5-pin
female connector that wires it to the Display
Assembly. Reattach the connector to the new
board. You can only orient the connector one way.

For the Power Supply Board, disconnect the 5-pin
female connector that wires it to the Display
Assembly. Reattach the connector to the new
board. You can only orient the connector one way.

To Change the Display Assembly

11. Disconnect the 5-pin female connector that wires
the Microcontroller Board to the Display Assembly.
Disconnect the 5-pin female connector that wires
the Power Supply Board to the Display Assembly.

12. Attach the new Display Assembly to the boards at
the appropriate connectors.

CAUTION

Static discharge will cause damage to equip-
ment. Always ground yourself with a wrist
grounding strap when handling electronics
to prevent static discharge.

CAUTION
Do not scratch the boards or bend the pins of the
connectors.

Installation Guide

To Change the EPROM

13.

14.

The EPROM is located on the Microcontroller
Circuit board (Figure 2). It has a white label that
list the part number and software revision level.
Use an |.C. Extractor to carefully remove the
EPROM. If you do not have an I.C. extractor,
gently use a small flat blade screwdriver to pry up
the EPROM. DO Not bend the EPROM legs.

Carefully insert the new EPROM. To position
correctly, match the notched end of the EPROM to
the markings on the board. The notched end will
face towards the display. Make sure all pins are in
the socket.

To Reassemble the Unit

15.

17.

18.

19.

20.

(See Figure 2) Align the connector pins on the
Option Board with the connector sockets on the
Microcontroller and Power Supply boards.
Squeeze them together, making certain all three
are properly seated against one another. Check
along the side edges for gaps. Make sure the
conector is properly aligned. Also, check that the
cable assemblies are not pinched.

. (See Figure 2) Align the board assembly with the

front face assembly, with the Option board at the
bottom (see Figure 1). Reinstall the retention
clips. Align the boards into the slots of the front
face assembly and the clips will snap into place.

When you are ready to reassemble the unit, align
the boards in the chassis with the case's top and
bottom grooves. Press firmly to slide the chassis
into the case. If you have difficulty, check that you
have properly oriented the chassis, and there are
no screws interfering with the case.

Carefully insert and align screws. Tighten them
until the bezel is seated firmly against the gasket.
DO NOT OVERTIGHTEN.

If may be necessary to re-configure the software
features of your controller or station. Please refer
to your User’'s Manual.

To maintain NEMA 4X Rating, you may need new

mounting gaskets, order part #535-662. Refer to
your user’'s manual.

500 Series 5



€ Declaration of Conformity C €

EMC Directive 89/336/EEC

Manufacturer’s Name: Moore Industries-International, Inc.
Manufacturer’s Address: 16650 Schoenborn Street

North Hills, CA 91343-6196

USA

Declares that the product(s):
Product Name: 500 Series

MODEL / INPUT / OUTPUT / POWER |/ OPTIONS / HOUSING

Model Number(s): 500 Series * * 24 Vdc *HordJ *

*Indicates any input, output, option and housing as stated on the product data sheet.
**Indicates CE Compliant.

Conforms to the following EMC specifications:
EN61326-1, 1998, Electromagnetic Compatibility requirements for electrical equipment for control use.

Conforms to the following safety standard:
EN 61010-1, 2001

Supplemental Information:
CE option requires CE KIT PN 535-766.

N 7

Date Fred Adt Robert Stockham
Quality Assurance Director Moore Industries-International, Inc.

European Contact: Your Local Moore Industries Sales and Service Office

The Interface Solution Experts * www.miinet.com

®
| I United States * info@miinet.com Belgium * info@mooreind.be China * sales@mooreind.sh.cn
MUURE Tel: (818) 894-7111 « FAX: (818) 891-2816 Tel: 03/448.10.18 « FAX: 03/440.17.97 Tel: 86-21-62481120 « FAX: 86-21-62490635

IND USTHIES Australia + sales@mooreind.com.au The Netherlands * sales@mooreind.nl United Kingdom * sales@mooreind.com
Tel: (02) 8536-7200 « FAX: (02) 9525-7296  Tel: (0)344-617971 » FAX: (0)344-615920 Tel: 01293 514488 « FAX: 01293 536852




€ Declaration of Conformity C €

EMC Directive 89/336/EEC

Manufacturer’s Name: Moore Industries-International, Inc.
Manufacturer’s Address: 16650 Schoenborn Street

North Hills, CA 91343-6196

USA

Declares that the product(s):

Product Name: 500 Series
MODEL /| _INPUT / OUTPUT / POWER /| __OPTIONS / HOUSING
Model Number(s): 500 Series * * Universal Power *Hord *

Supply

*Indicates any input, output, option and housing as stated on the product data sheet.
**Indicates CE Compliant.

Conforms to the following EMC specifications:
EN61326-1, 1998, Electromagnetic Compatibility requirements for electrical equipment for control use.

Conforms to the following safety standard:
EN 61010-1, 2001

Supplemental Information:
CE option requires CE KIT PN 535-765.

R o

Date Fred Adt Robert Stockham
Quality Assurance Director Moore Industries-International, Inc.

European Contact: Your Local Moore Industries Sales and Service Office

The Interface Solution Experts * www.miinet.com

®
| I United States * info@miinet.com Belgium * info@mooreind.be China * sales@mooreind.sh.cn
MUURE Tel: (818) 894-7111 « FAX: (818) 891-2816 Tel: 03/448.10.18 « FAX: 03/440.17.97 Tel: 86-21-62481120 « FAX: 86-21-62490635

IND USTHIES Australia + sales@mooreind.com.au The Netherlands * sales@mooreind.nl United Kingdom * sales@mooreind.com
Tel: (02) 8536-7200 « FAX: (02) 9525-7296  Tel: (0)344-617971 » FAX: (0)344-615920 Tel: 01293 514488 « FAX: 01293 536852




RETURN PROCEDURES

To return equipment to Moore Industries for repair, follow these four steps:

1. Call Moore Industries and request a Returned Material Authorization (RMA) number.

Warranty Repair —

If you are unsure if your unit is still under warranty, we can use the unit’s serial number
to verify the warranty status for you over the phone. Be sure to include the RMA
number on all documentation.

Non-Warranty Repair —

If your unit is out of warranty, be prepared to give us a Purchase Order number when
you call. In most cases, we will be able to quote you the repair costs at that time.

The repair price you are quoted will be a “Not To Exceed” price, which means that the
actual repair costs may be less than the quote. Be sure to include the RMA number on
all documentation.

2. Provide us with the following documentation:
a) A note listing the symptoms that indicate the unit needs repair
b) Complete shipping information for return of the equipment after repair
c) The name and phone number of the person to contact if questions arise at the factory

3. Use sufficient packing material and carefully pack the equipment in a sturdy shipping
container.

4. Ship the equipment to the Moore Industries location nearest you.

The returned equipment will be inspected and tested at the factory. A Moore Industries
representative will contact the person designated on your documentation if more information is
needed. The repaired equipment, or its replacement, will be returned to you in accordance with

the shipping instructions furnished in your documentation.

WARRANTY DISCLAIMER

THE COMPANY MAKES NO EXPRESS, IMPLIED OR STATUTORY WARRAN-
TIES (INCLUDING ANY WARRANTY OF MERCHANTABILITY OR OF FITNESS
FOR APARTICULAR PURPOSE) WITH RESPECT TO ANY GOODS OR SER-
VICES SOLD BY THE COMPANY. THE COMPANY DISCLAIMS ALL WARRAN-
TIES ARISING FROM ANY COURSE OF DEALING OR TRADE USAGE, AND
ANY BUYER OF GOODS OR SERVICES FROM THE COMPANY ACKNOWL-
EDGES THAT THERE ARE NO WARRANTIES IMPLIED BY CUSTOM OR
USAGE IN THE TRADE OF THE BUYER AND OF THE COMPANY, AND THAT
ANY PRIOR DEALINGS OF THE BUYER WITH THE COMPANY DO NOT IM-
PLY THAT THE COMPANY WARRANTS THE GOODS OR SERVICES INANY
WAY.

ANY BUYER OF GOODS OR SERVICES FROM THE COMPANY AGREES
WITH THE COMPANY THAT THE SOLE AND EXCLUSIVE REMEDIES FOR
BREACH OF ANY WARRANTY CONCERNING THE GOODS OR SERVICES
SHALL BE FOR THE COMPANY, AT ITS OPTION, TO REPAIR OR REPLACE
THE GOODS OR SERVICES OR REFUND THE PURCHASE PRICE. THE
COMPANY SHALL IN NO EVENT BE LIABLE FORANY CONSEQUENTIAL OR
INCIDENTAL DAMAGES EVEN IF THE COMPANY FAILS IN ANY ATTEMPT
TO REMEDY DEFECTS IN THE GOODS OR SERVICES , BUT IN SUCH CASE
THE BUYER SHALL BE ENTITLED TO NO MORE THAN A REFUND OF ALL
MONIES PAID TO THE COMPANY BY THE BUYER FOR PURCHASE OF THE
GOODS OR SERVICES.

W ORLDWIDE ¢ www.miinet.com

ANY CAUSE OF ACTION FOR BREACH OF ANY WARRANTY BY THE
COMPANY SHALL BE BARRED UNLESS THE COMPANY RECEIVES
FROMTHE BUYER A WRITTEN NOTICE OF THE ALLEGED DEFECT OR
BREACH WITHIN TEN DAYS FROM THE EARLIEST DATE ON WHICH THE
BUYER COULD REASONABLY HAVE DISCOVERED THE ALLEGED DE-
FECT OR BREACH, AND NO ACTION FOR THE BREACH OF ANY WAR-
RANTY SHALL BE COMMENCED BY THE BUYER ANY LATER THAN
TWELVE MONTHS FROM THE EARLIEST DATE ON WHICH THE BUYER
COULD REASONABLY HAVE DISCOVERED THE ALLEGED DEFECT OR
BREACH.

RETURN POLICY

For a period of thirty-six (36) months from the date of shipment, and under
normal conditions of use and service, Moore Industries (“The Company") will
at its option replace, repair or refund the purchase price for any of its manu-
factured products found, upon return to the Company (transportation charges
prepaid and otherwise in accordance with the return procedures established
by The Company), to be defective in material or workmanship. This policy
extends to the original Buyer only and not to Buyer's customers or the users
of Buyer's products, unless Buyer is an engineering contractor in which case
the policy shall extend to Buyer's immediate customer only. This policy shall
not apply if the product has been subject to alteration, misuse, accident, ne-
glect orimproper application, installation, or operation. THE COMPANY
SHALL IN NO EVENT BE LIABLE FOR ANY INCIDENTAL OR CONSE-
QUENTIAL DAMAGES.

China ¢ sales@mooreind.sh.cn
Tel: 86-21-62491499 « FAX: 86-21-62490635

United Kingdom ¢ sales@mooreind.com
Tel: 01293 514488 » FAX: 01293 536852

Belgium ¢ info@mooreind.be
Tel: 03/448.10.18 « FAX: 03/440.17.97
The Netherlands ¢ sales@mooreind.nl
Tel: (0)344-617971 « FAX: (0)344-615920
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