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Introduction

CHAPTER 1
INTRODUCTION

| om— / - — e
{@’ MANUAL I DISPLAY I SETPT In {ﬁ
I I I

From its surge-resistant power supply to its rugged construction, the 535 pro-  Thank you for selecting the 535
cess controller is designed to ensure the integrity of your process with maxi- ~ Process Controller — the most
mum reliability — hour after hour, day after day. The isolated inputs and out- ~ sophisticated instrument in its class.
puts guard against the dangers of electrical interference, the front face meets It will provide you with years of
NEMA 4X standards for watertight operation and exposure to corrosive envi-  reliable, trouble-free performance.
ronments, and the solid metal housing and sturdy rubber keys enhance dura-

bility and ESD protection.

The 535 has been engineeredto be the industry’s most user—friendly process
controller. With three digital display areas — two offering up to 9 characters of
true alphanumerics —the 535 effectively eliminates the cryptic messages that
could confuse even the most experienced operator. The bright, crisp display
is vacuum fluorescent, and offers much better readability than any other dis-
play technology. Additional operator—friendly features include: custom pro-
grammable alarm messages, illuminated keys, and an easy—to—use menu
system.

The 535 is the most accurate instrument in its class. With a sampling rate of
tentimes per second, itis ideal for demanding pressure and flow applications.
The 535 also offers a universal process input and modular, field interchange-
able outputs that allow more flexibility than ever before. The RS-485 serial
communications interface allows the controller to utilize sophisticated software
routines and high speed hardware to provide exceptionally fast and accurate
transmission of data. The 535 also offers sophisticated control algorithms,
including Moore Industries’ exclusive Adaptive Tune which constantly ana-
lyzes your process and makes modifications to the tuning parameters to en-
sure you're always under control.

Specifications and information subject to change without notice.

535 User’s Manual Chapter 1 1
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535 MODES

There are three operating modes for the 535 controller:

OPERATION, the default mode of the controller. When the 535 is operating,
you can change setpoints, select manual control and change output level, ac-
knowledge alarms and monitor conditions.

SET UP, also referred to as configuration. Here you set up the basic functions
ofthe instrument such asinput and output assignments, alarm types and spe-
cial functions.

TUNING, where you configure control function parameters for Proportional,
Integral and Derivation (PID). Use periodically to optimize the control perfor-
mance of the instrument.

ORDER CODE, PACKAGING INFORMATION

Compare the product number to the ordering code on page 3 to determine the
outputs and options installed onthe 535. The product number is printed on the
label on the top of the controller case.

Included with this 535 are:

* ab35User’s Manual

* mounting hardware

» 1sheetof Engineering unit adhesive labels

WHERETO GO NEXT

» Tobecome more familiar with the 535 interface, continue to Chapter 2.
» Forimportant hardware installation guidelines, see Chapters 3 and 4.

» Foradetailed description of all the software menus and parameters of the
535, follow through Chapters 5 and 6. Appendix 1 can be used as a basic
guideline to these parameters.

TEXT FORMATTING INTHIS MANUAL

Feature Format
KEYS SETPT DISPLAY
or

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

2 Chapter 1 535 User’'s Manual
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s3s -] ]JCIL] (o] (o

Order
Output 1: Control Code
NONE 0
Mechanical Relay (5amp) ... 1
Analog (Milliamp) ... 2
Solid State Relay (triac) (Lamp).............................. 3
DC Logic (SSR AriVe) ..o 4
Output 2: Control, Alarm, or Retransmission
NONE - 0
Mechanical Relay (5 amp)........ocoooooo 1
Analog (Milliamp) oo 2
Solid State Relay (triac) (1 amp)........ccocoevevecieececcne 3
DC Logic (SSR drive).......cooooooo 4
Output 3: Control, Alarm, Retransmission, or Loop Power
NONE .. 0
Mechanical Relay (5 amp) .........coooioiieiceee 1
Analog (milliamp) ... 2
Solid State Relay (triac) (1 amp)........ocoovereiicerins 3
DC Logic (SSR drive).........coooooiriciicicie 4
LOOP POWE ... 5
Output 4: Alarm, Retransmission, or Loop Power
NONE - 0
Mechanical Relay (0.5 amp, 24 V).......ccoooooiiiiiie 1
Analog (milliamp) - 2
Solid State Relay (triac) (0.5 amp, 24 V). 3
DC Logic (SSR drive)........ooooooo 4
LOOP POWET ... 5
Options

Enter “0” if not desired
Slidewire Feedback for Position

Proportioning Output ... A
24 VAC/24 VDC Operation ............ococooveoeiieeee F
Slidewire and 24 VAC/24VDC ..........coocooiviiii G
Remote Setpoint ... B
Profile Controller Option ... C
Remote Setpoint and Profile ... E
Set of Five Digital Inputs ... D
C€ Certification ... H
Five Digital Inputs and C€ Certification ... . J

Serial Communications
Enter “0” if not desired
RS-485 Serial Communications................................... S |

Note 1: Capability for position proportioning output is specifed by ordering 535-11xxAxxx00, 535-33xxAxxx00, or 535-44xxAxxx00. Note 2: Capability for
velocity proportioning output is specifed by ordering 535-11xxxxxx00, 535-33xxxxxx00, or 535-44xxxxxx00. Note 3: Up to two outputs may be used for
alarms.  Note 4: All outputs are interchangeable modules. Note 5: The mechanical relay and solid state relay modules are derated to 0.5 amp at 24 Vac
when used as the fourth output.

535 User’s Manual Chapter 1 3
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CHAPTER 2
BASIC INTERFACE
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Keys
DISPLAYS
The display strategy of the 535 Process Controller is the same for all control

modes.
1st Display (five 7-segment digits)
» Forthe process variable value.
2nd Display (nine 14-segment digits)
» Forthe setpoint, deviation, output level or valve position (if available)
* In TUNING or SET UP mode, for the parameter name.
» Upon power up, indicates the current setpoint.
3rd Display (nine 14-segment digits)
» Foralarm messages, loop name, errors, etc.

* InTUNING or SET UP mode, the value or choice of parameter shown in
the 2nd display.

ICONS (LIT)

OUT Indicates either 1) relay output is energized; or 2) analog output is
greater than 0%.

ALM1 Indicates the respective alarm (one) is active.
ALMZ2 Indicates the respective alarm (two) is active.

535 User's Manual Chapter 2, Controller Operation 5
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FAST

MANUAL

SET PT

DISPLAY

FAST

FAST

ACK

MENU

FAST

MENU

KEYS

FAST: Has no independent function. Press to modify the function of another
key (see below).

MANUAL : Press to toggle between manual and automatic control.
When lit, indicates the unit is under manual control.

SET PT : Press to select the active SP.

When lit, indicates that a setpoint other than the primary (e.g., RSP, SP2) is
active.

DISPLAY : Presstotoggle throughvaluesinthe 2nd display for setpoint, ramp-

ing setpoint, deviation, PV1, PV2, outputand valve position (each, if available).

In Tuning or Set Up mode, press to return controller to Operation mode (dis-
play will show current setpoint).

A : Presstoincrease the value or selection of displayed parameter.
FAST+ A : Press to scroll through values at a faster rate.

Vv : Press to decrease the value or selection of displayed parameter.
FAST+ v : Press to scroll through values at a faster rate.

ACK : Press to acknowledge (an) alarm(s).
When lit, indicates there is an acknowledgeable alarm.

MENU : In Operation Mode, press to access the Tuning Menu.

In Set Up or Tuning mode, press to advance through a menu’s parameters.
(Use FAST+MENU to advance to the next menu.)

When lit, indicates the controller is in Set Up mode.
FAST+MENU : Press to access the Set Up menus.

In Set Up mode, press to advance through menus. (Use MENU by itself to
access the parameters of a particular menu.)

Chapter 2, Controller Operation 535 User's Manual
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BASIC OPERATING PROCEDURES

Use the following as a quick guide to key operating functions of the 535.
To select /change a setpoint

1. Use DISPLAY key totoggle display to SetPoint.

2. Use SET PT key to toggle to active setpoint.

Before the newly selected setpoint is made active, there is a two-second
delay to prevent any disruptive bumps. If the setpoint displayed is
ramping, RAMPING will show the 3rd display.

3. Tochange value, press A or v .

To change from auto to manual control (bumpless transfer)

1. Wheninautomatic control, pressthe MANUAL key atanytime, exceptwhile
in the TUNING mode.

2. The MANUAL key will light in red, and the 2nd display will immediately
change to indicate current output level.

To change from manual to auto

1. When in manual control, press MANUAL at any time except while in the
TUNING or SET UP mode.

2. The 2nddisplay will not change, and the MANUAL key will no longer be lit
once control changes.

To change manual output values

1. Make sure the controller is under manual control.

2. Usethe DISPLAY key to toggle 2nd display to output level.

3. Usethe a or v key to change the value.

To override security

If a locked operation is attempted, SECURITY appears in the 2nd display for

two seconds).

1. Usethe A and Vv keys to quickly enter the security code, which will show
in the 3rd display. The starting value is 0.

Note: Two seconds of key inactivity will clear the display.

2. Ifthe code is correct, CORRECT appears in the 3rd display. The display
will clear after two seconds, allowing full access.

4. Ifcodeisincorrect,INCORRECT appears inthe 3rd display. INCORRECT
will disappear after two seconds, and a new security code can then be
entered.

5. The controller will revert back to full security lock after one minute of key
inactivity.

To display control output value

1. Toggle DISPLAY key untilthe 2nd display shows OUT followed by the output
percentage. This value is the PID output.

* In duplex applications, this value does not directly refer to the output
signal (refer to the Chapter 7 section on Duplex Control for details.)

» For on/off outputs, the output value shown is either ON or OFF.

» For duplex applications with two on/off outputs, the OUT tag is not
shown. In this case, the status of both outputs is shown in the following
manner: 1:ON 2:0OFF (1 and 2 are the respective outputs).

535 User's Manual Chapter 2, Controller Operation
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NOTE:

All alarms are software alarms unless
tied to an output relay in the SET UP
mode. See Chapters5and 7 for details
onalarms.

Figure 2.2
Before and After Acknowledging
an Alarm

NOTE:

Powering down the 535
acknowledges/clears all latched
alarms. When powering up, all
alarms will be reinitialized.

To display the active PID set

1. Press MENU to reach Tuning Mode.

2. In TUNING Mode, press MENU to reach the correct Menu parameter.
3. The active PID set will have an asterisk (*) on both sides of the value.

ALARM OPERATION

Alarms may be used in systems to provide warnings of unsafe conditions. All
535 operators must know how the alarms are configured, the consequences
of acknowledging an alarm and how to react to alarm conditions.

Alarm Indication

* liticons ALM 1 and/or ALM 2

* it ACK key

» displayed alarm message

Acknowledgable alarms meet the first two of these conditions.
Non-acknowledgable alarms only meet the first condition (only icon is lit).

BEFORE AFTER
@ [ 535 ]@ @ [ s35 ]@
Ny our _Ioe
. Lo L]
5H =50 5H =50
oo HOT

MANUAL

(=]

o] o] (=] | A

lp‘sml ISETPTI ’ Al

(v] veo | 2] (LW ]

MENU l = FAST

To acknowledge an alarm(s):
1. Toacknowledge Alarm 1, press ACK once.
2. Toacknowledge Alarm 2, press ACK twice.

3. Ifbothalarmsare activated, press ACK once to acknowledge Alarm 1, then
again to acknowledge Alarm 2.

4. The message and alarm icon dissappear.
Latching Alarms

Ifan alarmis setup to be latching (for details, see Chapter 5) then, in general,
it must be acknowledged in order to clear the alarm and release the relay (if
applicable). A non-latching alarm will clear itself as soon as the process leaves
the alarm condition.

Chapter 2, Controller Operation 535 User's Manual
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Limit Sequence

An alarm can be configured to be both latching and non-acknowledgeable. In
this case, the alarmis acknowledgeable only after the process has left the alarm
condition. This is similar to the function of a limit controller.

More on Alarms

For more details on how to set up alarms and for examples of various ways
alarms can be set up, refer to the section on Alarms in Chapter 7.

535 User's Manual Chapter 2, Controller Operation 9
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CHAPTER 3
INSTALLATION

MOUNTING THE CONTROLLER

The 535frontface isNEMA 4Xrated (waterproof). To obtain awaterproof seal

between the controller and the panel, follow these directions:

1. The535fitsin astandard 1/4 DIN cutout. Mount the 535 in any panel with
athickness from .06 in. to .275in. (1.5 mmto 7.0 mm).

) - ) Figure 3.1
2. Figure 3.1 sh_ows the controller and panel dimensions. The panel cutout | strument Panel & Cutout
must be precise, and the edges free from burrs and waves. Dimensions
-—— 7.180(182.37) OVERALL LENGTH ————
PANEL
r— 3.770 (95.76)——| |_/ 1.180 (29.97) |<_ §j2§§ Eg;:gg; mx\;__,|
© = Q) T f_
or [ CICTLT
° s T ~ P
8 o1 R
M HEEEEEEEE 3 @on
) BEEEEEHEE ) S
P 5 N1
R 3 88
~ o ==
L 1
BEZEL ‘/|<7 6.000 (152.40) ——————— |
GASKET
FRONT SIDE CUTOUT
3. Place bezel gasket around the controller case (starting at the back of con-
troller). Then, slide the gasket against the back of the bezel.
4. Withthe bezel gasketin place, insertthe 535 into the panel cutout from the
front of the panel.
5. Slidethe mounting collar overthe back ofthe case, as shownin Figure 3.2.
The collar clip edges will lock with matching edges on the controller case.
Mounting Clip
Figure 3.2

Attaching mounting collar

Front Panel

Mounting Collar Collar Screws (1 of 4)

535 User's Manual Chapter 3 11
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CAUTION!

The enclosure into which the 535
Controller is mounted must be
grounded according to CSA
standard C22.2 No. 0.4.

WARNING!

Avoid electrical shock. Do not
connect AC power wiring at the
source distribution panel until all
wiring connections are complete.

Figure 3.3

All 535 Terminal Assignments
Actual 535 device only has top and
bottom numbers of each column of
terminals marked.

WARNING!

ELECTRIC SHOCK HAZARD!
Terminals 1 and 2 carry live power.
DO NOT touch these terminals when
power is on.

WARNING!

Terminal 9 must be grounded to
avoid potential shock hazard, and
improved noise immunity to your
system.

12

6.

Insertthe four mounting collar screws from the rear of the collar. Gradually
tighten the screws (using a Phillips #2 screwdriver) to secure the controller
against the panel.

If there is difficulty with any of the mounting requirements, apply a bead of
caulk orsilicone sealant behind the panel around the perimeter of the case.

WIRING

Powers 535 controllers are thoroughly tested, calibrated and “burned in” at the
factory, sothe controlleris ready to install. Before beginning, read this chapter
thoroughly and take great care in planning asystem. A properly designed system
can help prevent problems such as electrical noise disturbances and dangerous
extreme conditions.

1.

For improved electrical noise immunity, install the 535 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.

All wiring and fusing should conform to the National Electric Code and to
any locally applicable codes.

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.

Diagrams on the next three pages serve as guides for wiring different types of
processinputs. The shaded areas on the diagrams show which rear terminals
are used for that type of wiring.

Chapter 3

TOP (as viewed from back of controller)

s @ees™ o7 | [2s]i
L2 |2 10 SIW1  DIN1 18 26 | comm-
out 1-|3 4] 11 SIW 2 DIN21927 cCoMM+
s @ [Bizews o200 | Bzelre-
ouT 2-|5 13RsP-  DIN4 21 29| pva+
out 2+ |6 14 RSP+ DINS 2230 RTD 3RD
ouT 3- 715ouw~ v 2331 PVI-
ouT 3+ 8160UT4+ ones 2432 PVL+
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AC Power Input

Terminals 1 and 2 are for power. Terminal 9 is the earth ground.
Use a 0.5 Amp, 250V, fast-acting fuse in line with your AC power connection.

TOP

POWER<:1

_______

73

i : EARTH/
'Lg: GROUND

| @15

s[@

@

170 |
18

19

20 |
21|
22 |
23 |
24 |

)25
| @26
@27
@28
D20
@30
Ik
B

Screws must be tight to ensure good electrical connection

Process Variable Input

The 535 accommodates the following types of process variable inputs:
» Thermocouple Input

e RTD Input
* Voltage Input

* Milliamp Input with External Power Supply
* Milliamp Input with Internal Power Supply
Each type of input can be wired for PV1 (terminals 31 and 32) or for PV2 (ter-

minals 28 and 29).

1@

Ao

2[3

10

s

11

e

12

35

13

JS

14

8

15

s

D16

17 |
18
19

208 |

21
22
238

25
26

535 User's Manual

PV 2-
; PV 2+
RTD 3rd
PV 1-

E PV 1+

Chapter 3

NOTE:

When wiring to a 240 Volt system, an
additional 0.5 Amp, 250V, fast-acting
fuse is required on L2.

Figure 3.4
AC Power Input Terminals

CAUTION!

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.

Figure 3.5
Process Variable Terminals

13
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NOTE:

Typically, in the U.S., negative leads

are red.

Figure 3.6

PV1 and PV2 Wiring for Milliamp,

RTD and Voltage Inputs.

14

For PV1

THERMOCOUPLE INPUT

For PV2

THERMOCOUPLE INPUT

B

2-WIRE RTD

= RTD
2N

/

Jumper wire

3-WIRE RTD

Same
color

% / \
RTD
30 /

Third leg of RTD

30
2=
2-WIRE RTD
Jumper wire
30 /
317
RTD
327
3-WIRE RTD
Same color
Third leg
of RTD
30]
31]
32]
4-WIRE RTD
Same color
Third leg

] of RTD

Same color

DO NOTconnect 4th leg

P4

4-WIRE RTD

Same color

—
A

Thirdleg Do NOT
of RTD connect
4th leg

VOLTAGE INPUT

+ | Transmitter

VOLTAGE INPUT

Transmitter

N

©
+
+

Chapter 3
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For PV1 For PV2
Figure 3.7
MILLIAMP INPUT - -
MILLIAMP INPUT PV1 and PV2 Wiring for Milliamp
2-wire transmitter with 2-wire ttfansm'tter W'”R Inputs with Internal and External
separate power supply separate power supply Power Supply
- External
& EMEEE
s
MILLIAMP INPUT MILLIAMP INPUT NOTE:
2-wire transmitter with 2-wire transmitter with To use loop power, Fhere m“.St be a
loop power supply loop power supply loop power module installed in the
3rd or 4th output socket. Compare
ol A .. [Dist5 [ " e the controller product number with
e [ , transmitter [} . transmitter the order code in Chapter 1 to
determine if the 535 has a loop
o D5 |- power module installed. To install a
Sl loop power module, refer to
(€Dl Chapter 4.
MILLIAMP INPUT MILLIAMP INPUT
4-wire transmitter with 4-wire transmitter with
loop power supply loop power supply
R |- Input power
["] 15 . . ;2?;;?12‘;?;& . for ltjransvn\flitter
320 ma output| - 4-20 mA output
J , from transmitter . + from transmitter
; sl
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Digital Input(s)

Digital inputs can be activated in three ways: a switch (signal type), closure of
arelay, or an open collector transistor. Digital inputs are only functional when
thatoptionisinstalled (via hardware) The controller detects the hardware and
supplies the appropriate software menu.

Figure 3.8 1. Digital Inputs with a switch or relay
Digital input Wiring with a Switch or Wire the switch/relay between terminal 17 and the specific digital input
Relay terminal (Figure 3.8).
&
@@ | -@ms
sB | B v 1w | Ber
<@ B v 08| B2
513 o e 2129
614 oms 22 30
715 2331
s | s 2] © Jf Sk
Figure 3.9 2. Digital Inputs with an Open Collector
Digital Input Wiring with an Open Anopen collectoris also called atransistor. Wire the transistor between
Collector terminal 17 and the specified digital input terminal (Figure 3.9)

@@ & @
2 10 DIN1 —LS-E 26
s@B | Bu o~ 108 | Ber
JB | Bz onc 20 | 28
5 13 DIN 4 21 29
6 K 14 oINS 22 30
8 | 815 208 | B3t
s | 16 2@ | @3
Screws must be tight to ensure electrical connection
Remote Setpoint Option
Useterminals 13 and 14 to connectthe remote setpoint signal (see Figure 3.10).
. =y
Figure 3.10 £k 13

Source

Remote Setpoint Terminals
14

N
N
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OUTPUT MODULES

The 535 output modules are used for control, alarms and retransmission. The
four output module types are: Mechanical Relay, Solid State Relay (Triac),
DC Logic (SSR Drive) and Analog (Milliamp)

To install these modules, plug them into any of the four output sockets on the
printed circuit boards (refer to Chapter 4). The wiring is the same whether the
modules are used for control, alarm or retransmission.

The diagrams on the next two pages are a guide for properly connecting the
various outputs. To find out which module(s) have been installed in the
controller, compare the product number on the controller label with the section
Order Code in Chapter 1. This section also includes a diagram of how to wire
a position proportioning output, a special application using two mechanical or
two solid state relays.

1. Mechanical Relay Output NOTE:

« Output 1is always Control 1. Refer to Figure 4.2 for location of the
corresponding jumpers.

e Outputs 1, 2 and 3 are jumper selectz_ible_ for normally open and Second inputjumper connector on the
normally closed on the power supply circuit board. option board must be in either mA

« Output 4 is always configured for normally open and has reduced (milliamp) or V (voltage) position.
voltage and current ratings (see Specifications).

] Terminals used Terminals used Terminals used Terminals used
Line Power with Output  with Output ~ with Output with Output
J Module 1 Module 2 Module 3 Module 4
3[D] 3Ep| |5KD) | 7R |1sEp e .
Load Mechanical Relay Output wiring
4 [P 4[] |6[B] |[8[D] [16[D

Recommend use of both MOV and snubber

2. Solid State Relay (Triac) Output

e Output 1isalways Control 1.

» Respective jumperJl,J2orJ3mustbe setto normally openfor SSR
(Triac) output.

* Output 4 is always configured for normally open and has reduced
voltage and current ratings (see Specifications).

Terminals used Terminals used Terminals used Terminals used
Line Power with Output ~ with Output with Output with Output
J Module 1 Module 2 Module 3 Module 4
3Bl ) 3 [B] 5 [EB] 7(B] 15[6P] Figure 3.12
Load SSR Relay Output Wiring
4[D1+ < 4B |elB] |8KB] [16[E]

Recommend use of both MOV and snubber

535 User's Manual Chapter 3 17
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3. DC Logic (SSR Drive) Output

Output 1 is always Control 1.

Respective jumper J1, J2 or J3 must be setto normally open for DC

Logic output.

Output 4 is always configured for normally open.

Figure 3.13
DC Logic Output Wiring

with Output
Module 1

with Output
Module 2

with Output
Module 3

Terminals used Terminals used Terminals used Terminals used

with Output
Module 4

3[D

5 [ED

7[€B

15[CD)

Load

4 [P

6 [

8 [P

16 [(P]

4. Milliamp Output

Output 1 is always Control 1.

Respective jumper J1, J2 or J3 must be set to normally open for

Milliamp output.

Figure 3.14

with Output
Module 1

with Output
Module 2

with Output
Module 3

Terminals used Terminals used Terminals used Terminals used

with Output
Module 4

Milliamp Output Wiring

3 [Pl

Load

5[]

7[D)

15[CP)

4 [P

6 [

8 [P

16 [P]

5. Position Proportioning Output
(with or without Slidewire Feedback)

POSITION

PROPORTIONING

{bl1o

Bl 11

(P12

Electric Motor Actuator OUTPUT

ccw — Ccw cow

Winding  Winding

o | Slidewire Wiper
= 10-1050 Ohm
[ cw
Figure 3.15 . —
Position Proportioning Output SﬁE‘S;Of - [ H{ T
Wiring Current
L ——
3 4 [ 5 6
COM CcCcw COM CW
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» Mechanical relay or solid state relay modules must be installed in
output sockets 1 and 2.

* When using velocity control (no slidewire feedback), there are no
connections at terminals 10, 11 and 12.

» Use of the slidewire feedback is optional

Serial Communications

A twisted shielded pair of wires should be used to interconnect the host and
field units. Belden #9414 foil shield or #8441 braid shield 22-gauge wire are
acceptable for most applications. The foil shielded wire has superior noise
rejection characteristics. The braid shielded wire has more flexibility. The
maximum recommended length of the RS 485 line is 4000 feet. Termination
resistors are required atthe hostand the last device onthe line. Some RS 485
cards/converters already have a terminating resistor. We recommend using
our RS-232/RS-485 converter. The communication protocol is asynchronous
bidirectional half-duplex, hence the leads are labelled Comm + and Comm —

Figure 3.16
53_5 Serial Communications Terminals
Terminals
PC ] . comm — ——eo . TO "Comm —" terminal of
or other host Twisted, shielded next Moore Industries device
RS-485 . To "Comm +" terminal of
port - next Moore Industries device

connected to the two data terminals of
CAUTION the final device on the line.

N\XX\ The shield needs to be connected continuously
but only tied to one ground at the host.
Failure to follow these proper wiring practices
could result in transmission errors and other
communications problems.

Use a 60 to 100 Ohm terminating resistor]
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Limit Control

Temperature applications where abnormally high or low temperature conditions
pose potential hazards for damage to equipment, product and operator. For
such applications, we recommend the use of an FM-approved temperature
limit device in conjunction with the process controller. This wiring example

Figure 3.17

535 Wiring with Limit Control Controller.

535 PROCESS
CONTROLLER

CONTROLLER
AC POWER

L2 \
0.5 AMP, 250 V,

zl@

EARTH GROUND

illustrates atypical application using the 535 Process Controller with a 353 Limit

T.C.

FAST ACTING
FUSE
TN\
FAST ACTING
FUSE MERCURY
L1 RELAY
LOAD L FOR CONTROL
POWER
L2
HIGH LIMIT
MECHANICAL
CONTACTOR
? N ——4
; colL
4
L ®HEAT® L2
LOAD RELAY/
CONTACTOR
o COIL POWER

PROCESS SENSOR

JoEEE
FAST
. 19 ACTING

+

T/C INPUT

w

FUSE

. 18 | T &/ *——» L1
i

INDICATOR ON
16 WHEN LIMIT TRIPS
15 LIMIT CONTROLLER

AC POWER
Blua| |2 n
[N
12 14 FUSE
wE@En-

N

al

©

T
(o)

O—
N.O.
o—

OPTIONAL
MOMENTARY SWITCH
MANUAL RESET
FOR LIMIT CONTROL

1
~

[e¢)

LIMIT SENSOR
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Hardware Set Up

CHAPTER 4
HARDWARE SET UP

Hardware configuration determines the available outputs as well as the type of NOTE: Hardware configuration ofthe

input signal. The 535 controller comes factory set with the following: E%T\tsrallc?arl\l/lso g;’;'#%ﬂgﬁé;gg;ﬁg;%%

 All specified modules and options installed (for details, refer to the Order  engineer for details.
Code in Chapter 1).

» Process variable and remote setpoint set to accept a milliamp input.
» Relay outputs set to normally open.

Altering the factory configuration of the 535, requires accessing the circuit
boards, and locating the jumpers and output modules (see Figure 4.1).

1. With the power off, loosen the four front screws, and remove them.
2. Slide chassis out of the case by pulling firmly on the bezel.

FRONT FACE

Figure 4.1
Location of Printed Circuit Boards for
Hardware Configuration

OPTION BOARD

A detailed view of the circuit boards appears in Figure 4.2.

After configuring the hardware, or if no changes are necessary, continue set-
ting up the process as needed.

HARDWARE INPUT TYPES

The Process Variable NOTE: Thermocouple downscale

. . . . and upscale burnout offers a choice
The 535 accepts several differenttypes of process variable signals. Setajumper  jn which direction the controller

location to specify the type of input signal. Set the signal range in the software  would react in the event of
(see Chapter 5 for software menus, or Chapter 7 for applications). thermocouple failure. For example,

The jumpers forthe process variable are located on the Microcontroller Circuit Idnegﬁ’?itb?é) %'?;E'aggég'lg'??gyé)'ts'z

Board (see Figure 4.2). The factory defaultis Milliamp. Locations are marked  that the system does not apply more

as follows: heat.
V Voltage
MA Milliamp
TC v Thermocouple with downscale burnout
TC A Thermocouple with upscale burnout
RTD RTD

535 User's Manuall Chapter 4 21
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NOTE:

Changing the jumpers means
moving the jumper connector. The
jumper connector slips over the pins,
straddling two rows of pins. The
printed circuit boards are labeled
next to the jumpers.

Figure 4.2

(from the top) The Microcontroller
Circuit Board, the Option Board, and
the Power Supply Board

22

The Remote Setpoint
Figure 4.2 shows the location of the remote setpointjumper. The factory de-
fault is milliamp. Choose from the following settings:
V  Remote setpoint with voltage signal (jJumper removed)
MA  Remote setpoint with milliamp signal (jumper installed)

Mechanical Relays

There are three output module sockets on the Power Supply Circuit Board, and
one output module on the Option Board (see Figure 4.2). The mechanical re-
lay onthe Power Supply Board may be configured for either normally open (NO)
ornormally closed (NC). Ajumper located nextto each socket determines this
configuration. All relay outputs are factory setto NO (normally open).

| .
= —
[E55E5a] P2
TB2

PV

*MA
PTC t
PTCs ¢
PRTD =

Vv

Q29

5-Pin Connector

Q
o]
Q
o]
<]

MA
TCt

=
Female 22-Pin Connector Female 22-Pin Connector TCs 7
PRTD
Q Q
o) o)

29000QQ 29090QQQQQQ
6000600 00000000000 TBl

OO0 0O0O|I[00OO0 OO0 O
OO0 O0O00|l00O0 00O

000 000llogg

- Remote Setpoint Jumper
W W

Male 22-Pin Male 22-Pin
Connector Connector
QOutput 4 4
Male 34-Pin

Q000000 Q0QQQQ
000000000000
Female 34-Pin Connector ‘
i 1 g
5-Pin Connector ! E' 3
Module !
Retention N
Plate !
over Outputs 1,2,3 | u
z
- H
o
z

'U

00000

Jumpers
NO and NC
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ACCESSING AND CHANGING JUMPERS

Followthese instructions to change jumpers for the Process Variable, Remote
Setpoint and Digital Inputs:

Equipmentneeded: Needle-nose pliers (optional)

e\

Phillips screwdriver (#2)

Wrist grounding strap
With power off, loosen two front screws, and remove them.
Side the chassis out of the case by pulling firmly on the bezel.
Use Figure 4.2 to locate the jumper connector to change.

Using the needle nose pliers (or fingers), pull straight up on the connector
and remove it fromits pins, as shown in Photo 4. Be careful notto bend the
pins.

4. Remove Jumpers

Find the new location of the jumper connector (again, refer to Figure 3.2).
Carefully place it over the pins, then press connector straight down. Make
sure it is seated firmly on the pins.

Make any other jumper changes as needed. To alter output modules,
please refer to the next section, starting with Step #3.

Toreassemble the controller, properly orient the chassis with board open-
ing on top. Align the circuit boards into the grooves on the top and bottom
of the case. Press firmly on the front face assembly until the chassis is all
the way into the case.

Ifitis difficult to slide the chassis in all the way, make sure the screws have
been removed (they can block proper alignment), and that the chassis is
properly oriented.

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

535 User's Manual Chapter 4

CAUTION!

Static discharge can cause damage
to equipment. Always use a wrist
grounding strap when handling
electronics to prevent static
discharge.
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ADDING AND CHANGING OUTPUT MODULES

The 535 has provisions for four output modules. A controller ordered with output
module options already has the modules properly installed. Follow these in-
structions to add modules, change module type(s) or change module
location(s).
Equipmentneeded: Wrist grounding strap

Phillips screwdriver (#2)

Small flat blade screwdriver

Wire cutters
1. With power off, loosen two front screws, and remove them.
2. Side the chassis out of the case by pulling firmly on the bezel.

3. Useaflatscrewdriverto carefully pry apartthe clipsthat hold the frontface
assembly to the chassis, as in Photo 3. Separate the printed circuit board
assembly from the front face assembly. Use care not to break the clips or
scratch the circuit boards.

4. AsshowninPhoto 4, carefully pry apart, using hands or a small flat screw-
driver, the smaller Option board and the Power Supply board (the one with
3 modules).

5. Tochange modules 1,2 or 3:

Output modules 1, 2, and 3 are firmly held in place by a retention plate and
tie wrap. Carefully snip the tie wrap with a wire cutter. To prevent damage
to the surface mount components, ALWAYS snip the tie wrap on TOP of
the Retention Plate, as shown in Photo 5.

Remove the retention plate.

24

3. Pry Clips

4. Separate Boards 5. Remove Retention Plate
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6. To change module 4:
Output Module 4 (on the Option board) is also held in place by a tie wrap.
Snip tie wrap to remove module as shown in Photo 6.

7. Figure 4.3 shows a representation of an output module. Inspect the
module(s) to make sure that the pins are straight.

8. Toinstall any module, align its pins with the holes in the circuit board, and
carefully insertthe module in the socket. Press down on the module until it
is firmly seated; refer to Photo 8.

Figure 4.3
Representation of Module

6. Snip Tie Wrap 8. Add/Change Module

9. Replace tie wraps for all the modules (the Retention Plate and Output NOTE: For greatest accuracy, cali-
Module 4) with new ones before reassembling the controller. brate all milliamp modules added for re-

Failure to use the tie wraps may resultin loosening of the module and even- ~ fransmission as per the instructionsin

tual failure. All separately ordered modules should come with a tie wrap. APpendix 2.
Extra sets of tie wraps are available by ordering Part #535-665.

10.Rejoin the circuit boards by aligning the pins of their connectors, then
squeezing the board(s) together. Make sure that all three printed circuit
boards are properly seated against one another; check along side edges
for gaps. Make sure the cable assemblies are not pinched.

11.Toreattachthe board assemblytothe frontface assembly, alignthe boards
(withthe open areaontop) into the slots of the fontface assembly. The clips
should snap into place.

12.Toreassemble the controller, properly orient the chassis with board open-
ing on top. Align the circuit boards into the grooves on the top and bottom
of the case. Press firmly on the front face assembly until the chassis is all
the way into the case.
Ifitis difficult to slide the chassis in all the way, make sure the screws have
been removed (they can block proper alignment), and that the chassis is
properly oriented.

13. Carefullyinsertand align screws. Tighten them until the bezelis seated firmly
against the gasket. Do not overtighten.

SPECIAL COMMUNICATIONS MODULE

A special communications module is available for the 535; see order code in
Chapter 1 for details.

535 User's Manual Chapter 4
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Equipment needed: Wrist grounding strap
Phillips screwdriver (#2)
Small flat blade screwdriver

1. Before installing the communications module, set up the hardware wiring
for the application. See Chapter 4 for details.

2. With power off, loosen two front screws, and remove them.

3. Slide the chassis out of the case by pulling firmly on the bezel. Do not de-
tach the board assembly form the front face of the controller.

4. Orientthe Communications Module as shown, and attach itto Connectors
P1 and P2 as shown in Figure 4.4.

5. Toreassemble the controller, properly orient the chassis with board open-
ing on top. Align the circuit boards into the grooves on the top and bottom

Insert module onto connectors

O 00 OO0 o0

<« 000000

Front of controller R Lo
(circuits boards still attached to front face) Lo o

Figure 4.4
Install Communications Module
onto Microcontroller Board

of the case. Press firmly on the front face assembly until the chassis is all
the way into the case.
Ifitis difficult to slide the chassis in all the way, make sure the screws have
been removed (they can block proper alignment), and that the chassis is
properly oriented.

6. Carefullyinsertandalignscrews. Tightenthem untilthe bezelis seated firmly
against the gasket. Do not overtighten.
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CHAPTER S
SOFTWARE CONFIGURATION

The software configuration menus of the 535 contain user-selected variables
that define the action of the controller. Read through this section before making
any parameter adjustments to the controller.

Figure 5.1
Menu Flowchart for Set Up

When initially setting up the ThisisaMenu.
conroller, cycle through al the Its name will show in the 2nd display.
parameters in each Menu. \
Pressthe MENU+FASTto & .
advance to the next Menu. :'
\ press:
' MENU/FAST Thisi o o
: isis amenu Parameter.
n;r:?ar'\;ﬁg; E?h?:\;g;c;z mg H The name shovv_s in the 3rd display.
value for the current parameter. e ——— In this manual, independent parameters appear
Use arrow keysto select avalue). ~g,  Press: as white text on black, and dependent
MENU parameters appear as black text on white.
INDICATOR
Use the arrows keys to enter . | (@)  |«—— Thisisaparameter Value.
numerical values, and/or move —® F&Si These values appear in the 3rd display,
through the selection group. press MENU/FAST replacing the parameter name.
Go to next Menu Block: In this manual, parameter graphicsindicate
the default (factory) setting.
If the default value is dependent on other
variables, (D) is shown.
MENUS

In Set Up mode, there are 13 sets of options that control different aspects of 535
operation; in Tuning mode, there is one. Each set of options is called a menu.
When traversing the two modes, the menu names appear in the 2nd display.

CONFIG Mode selection and input/output hardware assignments
PV1INPUT  1stprocess variable input options

PV2INPUT  2nd process variable input options

CUST. LINR. Linearization curve options for PV1 input.

CONTROL  Control options

ALARMS Alarm options

REM. SETPT. Controller remote setpoint options

RETRANS.  Retransmission output options

SELFTUNE Selftune algorithm options

SPECIAL Special feature options

SECURITY  Security functions

SER.COMM. Serial Communications options (requires comm. board)
and

TUNING Tuning parameters configuration (see Chapter 6)

535 User's Manual Chapter 5

CAUTION!

All software changes occur in real time;
always perform set up functions under
manual operation.

NOTE: For information about the
Tuning menu/mode, referto Chapter 6.
For more information about set up
parameters and 535 applications, refer
to Chapter 7.
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TUNE PT.
AUTOMATIC MANUAL

Figure 5.2
Independent vs. Dependent
Parameters

Figure 5.3
Configuration Flowchart

28

PARAMETERS

Within each menu are parameters for particular control functions. Select val-
ues for each parameter depending on the specific application. Use the MENU
key to access parameters for a particular menu; the parameter name will re-
place the menu name inthe 2nd display, and the parameter value will show in
the 3rd display.

This chapter outlines all the available parameters forthe 535. Some parameters
are independent of any special configuration, and others are dependent on
the individual configuration. This manual displays these two types of param-
eters differently; refer to Figure 5.2. A special feature of the 535, called Smart
Menus, determines the correct parameters to display for the specific configu-
ration, so not all the listed parameters will appear.

MIENT for

MANUAL TUNING mode
OPERATION >

| TUNING |

A
DISPLAY NMIENU + FAST DISPLAY or
or SET PT for SET UP SET BT for MENU + EAST
to return to mode |  OPERATION mode for SET UP

OPERATION mode
mode

A4

SET UP —
I CONFIG |

T~

{ PV1INPUT 1\\
/

>
PV2 INPUT | ]

MENU + FAST

T = to toggle through
[CUST. LINR. | the 12 menu blocks

T in SET UP mode

| CONTROL |

i v
| ALARMS |

: >
| REM. SETPT. |

>

| RETRANS. |
>

{ SELF TUNE |
>

| SPeECIAL |

. >
| SECURITY

v
| SER. COMM. |
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CONFIGURATION AND OPERATION

Figure 5.3 shows the relationships among the different modes of the 535 and
the configuration menus:

SET UP menus can only be accessed from manual control. To transfer the
535 from automatic to manual control, press MANUAL.

To access the SET UP menus, hold down FAST and press MENU. The
MENU key will illuminate; and CONFIG will appear in the 2nd display.

To access the parameters for a particular menu, press MENU.

Toselectaparametervalue, use A and v.Press MENU to advanceto the
next parameter, or FAST+MENU to advance to the next menu.

To advance to the next menu, press FAST+MENU.

TUNING mode (and the TUNING menu) can be accessed from either au-
tomatic or manual control. To access the tuning menu, press MENU .

To return controller to manual control, press DISPLAY or SET PT.

Akeytothese functions (as shown below) appears at the bottom of every page
in the menu section of this chapter.
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Forinformation about all the software menus and parameters, continue read-
ing this chapter. Refer to Appendix D for a quick-reference flowchart of all
menus and parameters.

Forinformation about the installed options on the 535, compare the product
label on top of the controller to the order code in Chapter 1.

To mount the controller and configure the wiring of the 535 for inputs and
outputs, see Chapter 3.

To alter the output module and jumper configuration of the controller, see
Chapter 4.

For more information about applications for the 535, see Chapter 6.
For more information about the Tuning function of the 535, see Chapter 7.
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CONEIG SOFTWARE MENUS AND PARAMETERS
CONFIG.
CTRL.TYPE 1. CTRL.TYPE
Defines the type of control output(s).
STANDARD wP Pute) o
D STANDARD Standard control output, no special algorithms
* POS. PROP. Position proportioning control output
e STAGED Staged outputs
e DUPLEX Duplex outputs
60 Hz 2. LINEFREQ
Defines the power source frequency.
e 50HZ
D 60HZ
3. PVSOURCE
Defines how the PV input is derived from PV1 and PV2.
PV1 D PV1 Use PV1

e 1/2:SWITCH Use PV1 until contact/com selects PV2
* 1/2:BACKUP Use PV2if PV1is broken

’;I\?Iind PV2 can be of different types and " Pvi-Pv2 Use PV1-PV2

different range. P . PVI+PV2 Use PV1+PV2
« AVG.PV Use the average of PV1 and PV2
e HISELECT Use PV1 or PV2 (whichever is greater)
e LOSELECT Use PV1 or PV2 (whichever is less)
Selects function of the remote setpoint.

DISABLED D DISABLED

* ENABLED
5. OUTPUT 2

Defines the function of the second output.

e ALM.RLY:ON
* ALM.RLY:OFF

 RETRANS. Retransmission
e COMM.ONLY Output addressable through communication
D OFF Completely deactivates the output
Access Set Up Return to Operation Nextmenu Next parameter Next value Access Tuning Return to Operation
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6. OUTPUT3
Defines the function of the third output.
e ALM.RLY:ON OFF
e ALM.RLY:OFF
e RETRANS. Retransmission
e COMM. ONLY Output addressable through communications
D OFF Completely deactivates the output
7. OUTPUT4

Defines the function of the fourth output.
* ALM.RLY:ON

. ALM.RLY:OFF FF
* RETRANS. Retransmission

e COMM.ONLY Output addressable through communications

D OFF Completely deactivates the output

8. ANLG.RNG.:1
Defines the output signal for the first output.

D 4-20mA
e  0-=20mA 4-20 mA
e 20-4mA
e 20-0mA

9. ANLG.RNG.:2
Defines the output signal for the second output.

e 0-20mMA
e 20-4mA
e 20-0mA

10. ANLG. RNG.:3
Defines the output signal for the third output.

D 4-20mA
e 0-20mA 4-20mA
e 20-4mA
e 20-0mA

11. ANLG.RNG.:4
Defines the output signal for the fourth output.

EEE N

D 4-20mA 4_ 2 0 m A

e  0-20mMA

e 20-4mA

e 20-0mA
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12.

MANUAL

13.

REM.SETPT.

CONTACT 1

Defines the operation of the first digital input.

e SETPT.1-8 Assigns the first four digital inputs to select
setpoints 1 through 8 via BCD signal

e REM.SETPT. Makes the remote setpoint active

D MANUAL Trips the controller to manual control

e 2ND.SETPT. Makes the second setpoint active

 2ND.PID Makes the second set of PID values active

* ALARMACK. Acknowledges alarms

* RST.INHBT. Deactivates the reset term

« DA/RA. Switches the control action

e STOPA/T Suspends the adaptive tune function

e LOCK.MAN. Locks controller in manual control

» UPKEY Remote A function

» DOWNKEY Remote v function

 DISPKEY Toggle between SP DEV or OUT%

 FASTKEY Activates FAST key

« MENUKEY Activates MENU key.

¢ COMM.ONLY Status readable only through communications

 PV2.SWITCH Switches between PV1 and PV2

CONTACT 2

Defines the operation of the second digital input.

D REM.SETPT. Makes the remote setpoint active

« MANUAL Trips the controller to manual control

e 2ND.SETPT. Makes the second setpoint active

 2ND.PID Makes the second set of PID values active

* ALARMACK. Acknowledges alarms

* RST.INHBT. Deactivates the reset term

« DA/RA. Switches the control action

e STOPA/T Suspends the adaptive tune function

e LOCK.MAN. Locks controller in manual control

« UPKEY Remote A function

« DOWNKEY Remote v function

 DISPKEY Toggle between SP DEV or OUT%

» FASTKEY Activates FAST key

» MENUKEY Activates MENU key.

¢ COMM.ONLY Status readable only through communications

 PV2.SWITCH Switches between PV1 and PV2

Access Set Up Return to Operation
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14. CONTACT 3
Defines the operation of the third digital input.

« REM.SETPT. Makes the remote setpoint active 2ND. SETPT.
«  MANUAL Trips the controller to manual control

D 2ND.SETPT. Makes the second setpoint active

* 2ND.PID Makes the second set of PID values active

* ALARMACK. Acknowledges alarms

* RST.INHBT. Deactivates the reset term

« DAJRA Switches the control action

e STOPAT Suspends the adaptive tune function

e LOCK.MAN. Locks controller in manual control

e UPKEY Remote A function

» DOWNKEY Remote v function

 DISPKEY Toggle between SP DEV or OUT%
 FASTKEY Activates FAST key

» MENUKEY Activates MENU key.

e COMM.ONLY Status readable only through communications
 PV2.SWITCH Switches between PV1 and PV2

15. CONTACT 4
Defines the operation of the fourth digital input.

* REM.SETPT. Makes the remote setpoint active

«  MANUAL Trips the controller to manual control 2ND. PID
e 2ND.SETPT. Makes the second setpoint active

D 2ND.PID Makes the second set of PID values active

* ALARMACK. Acknowledges alarms

* RST.INHBT. Deactivates the reset term

« DAJRA Switches the control action

e STOPAT Suspends the adaptive tune function

e LOCK.MAN. Locks controller in manual control

« UPKEY Remote A function

« DOWNKEY Remote ¥ function

 DISPKEY Toggle between SP DEV or OUT%

 FASTKEY Activates FAST key

» MENUKEY Activates MENU key.

¢ COMM.ONLY Status readable only through communications

 PV2.SWITCH Switches between PV1 and PV2
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16. CONTACTS5
This defines the operation of the fifth digital input.

ALARM ACK. * REM.SETPT. Makes the remote setpoint active
«  MANUAL Trips the controller to manual control
e 2ND.SETPT. Makes the second setpoint active
* 2ND.PID Makes the second set of PID values active
D ALARMACK. Acknowledges alarms
* RST.INHBT. Deactivates the reset term
« DAJRA Switches the control action
« STOPAT Suspends the adaptive tune function
e LOCK.MAN. Locks controller in manual control
« UPKEY Remote A function
« DOWNKEY Remote v function
 DISPKEY Toggle between SP DEV or OUT%
 FASTKEY Activates FAST key
* MENUKEY Activates MENU key.
¢ COMM.ONLY Status readable only through communications
17. LOOP NAME
A 9-character message associated with the loop. The first character of the 3rd
LOOP NAME display will be flashing. To enter message, press A and V¥ keys to scroll
LOOP ONE through character set. Press FAST key to enter the selection and move to next
digit. Press MENU key to advance to next parameter.
D LOOPONE
PV INPUT PV1INPUT
1. PV1TYPE
Specifies the particular sensor range or input range for PV1.
PV1TYPE
T/C RTD VOLTAGE CURRENT (mA)
JTIC D JT/C D DINRTD D 15V D 4-20mA
« ETIC e JISRTD e 05V e 0-20mA
CAUTION! « KT/IC ¢  SAMARTD e 0-10mV
Set parameter values in the presented e BT/C e 0-30mV
order—dependent parameters are . .
dynamically related and changing values NT/C 0-60mV
of one can alter the value of another. e RT/C e 0-100mV
For example, if SP LO LIM. is set to 0, e ST/C e +/—-25mV
and then thermocouple type is changed . TTIC
to B T/C, the SP LO LIM. value will
change to 104° (the low limit of a type B « WT/C
thermocouple). e W5T/C
 PLAT.IT/C
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2. DEG.F/C/K
Selects the PV1 temperature units if using a thermocouple or RTD. m
D FAHR. FAHR
» CELSIUS
* KELVIN
3. DECIMAL
Specifies the PV1 decimal point position. XX XXX
D XXXXX
o XXXX.X
o XXX.XX
o XXXXX
o XXXXX
4. LINEARIZE
Specifiesifthe PV1inputisto be linearized. NOTE: T/C’'s and RTD’s are auto- m
matically linearized. NONE
D NONE
*  SQR.ROOT Square root linearization is activated.
e CUSTOM 15-point custom linearization curve is
activated.
5. LOW RANGE
Specifies the engineering unit value corresponding to the lowest PV1 input (D)
value, e.g. 4 mA.
R —99991t0 99999 Max. is HIRANGE
D Dependentonthe input selection
6 HIRANGE I
Specifies the engineering unit value corresponding to the highest PV1 input
value, e.g., 20mA. (D)
R -9999t0 99999 Min. is LOW RANGE
D Dependenton the input selection
7. SPLOLIM. SPLOLIM.
Definesthe lowest setpoint value that can be entered from the front panel only. (D)
R —99991t0 99999 Max. is SP HI LIM. Min. is LOW RANGE
D Dependentonthe LOW RANGE value.
8. SPHILIM. SPHILIM.
Definesthe highest setpointvalue that can be entered fromthe front panel only. (D)
R —99991t0 99999 Min. is SP LO. LIM. Maximum is HIRANGE
D DependentonHIRANGE
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9. SPRAMP
SP RAMP Defines the rate of change for setpoint changes.
OFF D OFF Deactivates this function
R 1t0 99999 units per hour
10. FILTER
FILTER Specifies the setting for the low pass PV1 input filter.
0 R 0to 120 seconds
D 0Oseconds
11. OFFSET
OFFSET Defines the offset to PV1 in engineering units.
0 R —99991t0 99999
DO
GAIN 12. GAIN
Defines the gainto PV1.
1.000 R 0.100t010.000
D 1.000
13. RESTORE
RESTORE Defines the control mode when a broken PV1 signal is restored.
LAST MODE D LASTMODE
+ MANUAL
*  AUTOMATIC
PV2 INPUT PV2 INPUT
1. PV2SETUP
Defines function of PV2
D SAME.AS.PV1 AllPV2 parameters are set to the same values
as PV1 (no further parameters will appear)
SAME.AS.PV1 e NOTPV1 Enables user to enter different values for the
following PV2 parameters
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2. PV2TYPE
Selects the particular sensor or input range for PV2
T/C RTD VOLTAGE CURRENT (mA) JITC
D JT/C D DINRTD D 15V D 4-20mA
« ETIC e JISRTD e 05V e 0-20mA
« KT/C e  SAMARTD e 0-10mV
e BT/C + 0-30mV
« NT/IC e 0-60mV
« RTIC e 0-100mV
e STIC e +/-25mV
e TTIC
« WT/C
« W5T/C
e PLAT.IT/C
3. DECIMAL
Specifies the PV2 decimal point position.
D XXXXX XXXXX
o XXXX.X
o XXX.XX
o XXXXX
o XXXXX
4. LINEARIZE
Specifies if the PV2 input is to be linearized. Thermocouples and RTD’s are
automatically linearized. NONE
D NONE
* SQR.ROOT Square root linearization is activated.

5. LOW RANGE
Specifies the engineering unit value corresponding to the lowest PV2 input

value, e.g. 4 mA. (D)
R —99991t0 99999 Max. is HIRANGE
D Dependenton the input selection
6. HIRANGE
Specifies the engineering unit value corresponding to the highest PV2 input
value, e.g. 20 mA. (D)
R -9999t0 99999 Min. is LOW RANGE
D Dependenton the input selection
7. FILTER

Setting for the low pass PV2 inputfilter.

R 0to 120 seconds
D 0Oseconds

IBEER
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8. OFFSET
Defines the offset to PV2 in engineering units.
R —99991t0 99999
DO
9. GAIN
Defines the gain for PV2.
R 0.100t010.000
1.000 D 1.000

10. RESTORE
Defines the control mode when a broken PV2 signal is restored.

D LASTMODE

LAST MODE * MANUAL
« AUTOMATIC

LR

CUST. LINR. CUST. LINR.

Defines a custom linearization curve for PV1, if selected. Points 1 and 15 are
fixed to the low and high end of the input range and require only setting a
corresponding PV value. Points 2 through 14 (the Xth points) require setting
both the input and PV values.

Itis not necessary to use all 15 points. Whenever the XTH INPUT becomes the
high end of the range, that will be the last point in the linearization table.
1. 1ST.INPUT

Specifies the input signal corresponding to the first point.

(D)

D The low end of the appropriate input range (e.g. 4.00 mA)
2. 1ST.PV
Specifies the engineering unit value corresponding to the first point.
R —99991t0 99999
DO

3. XTH.INPUT
Specifies the input sighal corresponding to the XTH point (X is 2 to 14).

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

4. XTH.PV
Specifies the unit value corresponding to the XTH point (X is 2 to 14).

R —99991t0 99999
DO

(D)

i
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5. 15TH.INPT.
Specifies the input signal corresponding to the 15th point.
R —99991t0 99999 Minimum is [XTH-1] INPUT (D)

D The high end of the appropriate input range (e.g. 20.00 mA)

6. 15TH.PV
Specifies the engineering unit value corresponding to the 15th point. 15THPV
0

R —99991t0 99999
DO

CONTROL CONTROL
For configuring the choices for the control algorithm.
1. ALGORITHM

Defines the type of control algorithm. ALGORITHM
D PID PID

e PI

« PD

- P

 ON/OFF

 PID:ON/OFF  ForDuplexapplications using PID for the firstoutputand
on/off for the second output

2. D.SOURCE
Selects the variable for the derivative action. D.SOURCE

D PV Derivative term will not react when setpoint changes PV
 DEVIATION Derivative term will react when setpoint changes
3. ACTION:1
Defines the action of the first control output. ACTION:1
- DIRECT REVERSE
D REVERSE
4. PVBREAK
Defines the manual output level if the process variable input is lost. Choose
values based on the process type. PVBREAK
Standard Control On/Off Control  Velocity Prop Control (D)
+ -5t0105% . ON . CW
D O D OFF . CCwW
D OUTS.OFF
5. LOWOUT.
Defines the lowest output value that can be achieved in automatic control.
R 0-100% Max is HIGH OUT
D 0% 0
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100

DIRECT

i

(D)

60

60

1148

0.1

100

OPENF/B
0

10.

11.

12.

HIGH OUT.
Defines the highest output value that can be achieved in automatic control.

R 0-100% Minis LOW OUT
D 100%

ACTION:2

Defines the action of the second control output.
D DIRECT

» REVERSE

P.P.TYPE

Defines the type of position proportioning algorithm. Choose values based on
the process.

Feedback option installed Feedback option not installed
D SLIDEWIRE + SLIDEWIRE

* VELOCITY D VELOCITY

CCW TIME

Defines the time it takes a motor to fully stroke counter clockwise.
R 1to 200 seconds

D 60seconds

CW TIME

Defines the time it takes a motor to fully stroke clockwise .

R 1to 200 seconds
D 60seconds

MIN. TIME

Definesthe minimumamount oftime the controller must specify for the motorto
be on before it takes action.

R 0.1t010.0seconds
D 0.1seconds

S/W RANGE

Specifies the full range resistance of the slide (e.g., 100 ohms)
R 0-1050 Ohms

D 1000hms

. OPEN F/B

Defines the feedback ohm value corresponding to full open (100% output).

R 0toS/WRANGE
D Dependenton S/W RANGE value
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14. CLOSE F/B
Defines the feedback ohm value corresponding to full close (0% output).

R 0to S/W RANGE 100
D 1000hms

15. OUT1 STOP
This defines the stopping point for control output 1 when staging outputs.

R 1t0100% 50
D 50%

16. OUT2 STRT. OUT2 STRT.

Defines the starting point for control output 2 when staging outputs.

R 0t099% 50
D 50%

ALARMS alalilie

1. ALM.TYPE:1

Defines the type of alarm for alarm 1. ALM.TYPE:1
e HIGHALRM.
+ LOWALARM OFF

e HIGH/LOW Separate High & Low alarm setpoints in one
alarm

« BAND

» DEVIATION

* MANUAL Causes an alarm when in manual control

* REMOTESP Causes an alarm when in Remote Setpoint
« RATE Selects arate-of-change alarm

D OFF Deactivates the first alarm

2. ALM.SRC:1
Selects the source of the value being monitored by HIGH, LOW or HIGH/LOW ALM.SRC:1

alarm 1. PV
D PV

- SP

* RAMPSP

* DEVIATION
« OUTPUT

« PV2
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ALARM SP:1

0

0%

0

0%

0.0%

e
mm

DEAD

BAND:1

‘ NONE \

‘ NONE \

3. ALARMSP:1
Specifies the alarm set point for alarm 1 (except HIGH/LOW)

For HIGH or LOW alarms:

IfALM.SRC.:1=0OUTPUT If ALM.SRC.:1 =any other type
R 0.0%1t0100.0% R LOW RANGE to HIRANGE
D 0.0% D O

For BAND alarms:

R 1t099999

DO

For DEVIATION or RATE alarms:
R -9999t0 99999

DO

4A.HIGH SP:1
Specifies the high alarm set point for alarm 1 of type HIGH/LOW.
IfALM.SRC.:1=0OUTPUT If ALM.SRC.:1 =any other type
R 0.0%1t0100.0% R LOW RANGE to HIRANGE
D 0.0% D O

4B.LOW SP:1
Specifies the low alarm set point for alarm 1 of type HIGH/LOW.
IfALM.SRC.:1=0OUTPUT If ALM.SRC.:1 =any other type
R 0.0%1t0100.0% R LOW RANGE to HIRANGE
D 0.0% D O

5. DEADBAND:1
Defines the deadband for alarm 1.
IfALM.SRC.:1=0OUTPUT If ALM.SRC.:1 =any other type
R 0.1%t0100.0% R 1t099999
D 2 D 2

6. ALM.:1OUT.
Selects the output number for alarm 1.
D NONE

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

D LATCH
« NOLATCH
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8. ACK.1
Defines whether alarm 1 may be acknowledged.
D ENABLED Allows the alarm to be acknowledged ENABLED
e DISABLED Prevents the alarm from being acknowledged

while in alarm condition

9. POWERUP:1

Defines how alarm 1 will be treated on power up. POWER UP:1
D NORMAL Alarm depends on process variable
- NORMAL
* ALARM Always power up in alarm regardless of PV
* DELAYED Must leave alarm condition and reenter before
activating the alarm

10. MESSAGE:1
A 9-character message associated with alarm 1. To enter message: The first MESSAGE:1

character of third display will be flashing. Press the A and ¥ keys to scroll
through the character set. Press FAST key to advance to subsequent ALARM1
characters. Press the MENU to advance to next parameter.

D ALARML1.

11. ALM.TYPE:2 )
Defines the type of alarm for alarm 2. ALM.TYPE:2
+ HIGHALRM. OFF
+ LOWALARM

e HIGH/LOW Separate High & Low alarm setpoints in one
alarm

« BAND

» DEVIATION

* MANUAL Causes an alarm when in manual control

* REMOTESP Causes an alarm when in Remote Setpoint
« RATE Selects arate-of-change alarm

D OFF Deactivates the first alarm

12. ALM. SRC:2
Selects the source of the value being monitored by HIGH, LOW or HIGH/LOW PV
alarm 2.
D PV
« SP
* RAMPSP
» DEVIATION
 OUTPUT
« PV2
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ALARM SP:2

(D)

0.0%

0

e
i

0%

DEADBAND:2

NONE

1

13. ALARM SP:2
Specifies the alarm set point for alarm 2 (except HIGH/LOW)
For HIGH or LOW alarms:

IfALM.SRC.:2=0UTPUT If ALM.SRC.:2 =any other type
R 0.0%1t0100.0% R LOW RANGE to HIRANGE
D 0.0% D O

For BAND alarms:

R 1t099999

DO

For DEVIATION or RATE alarms:
R -9999t0 99999

DO

14A. HIGH SP:2
Specifies the high alarm set point for alarm 2 of type HIGH/LOW.
IfALM.SRC.:2=0UTPUT If ALM.SRC.:2 =any other type
R 0.0%1t0100.0% R LOW RANGE to HIRANGE
D 0.0% D O

14B.LOW SP:2
Specifies the low alarm set point for alarm 2 of type HIGH/LOW.
IfALM.SRC.:2=0UTPUT If ALM.SRC.:2 =any other type
R 0.0%1t0100.0% R LOW RANGE to HIRANGE
D 0.0% D O

15. DEADBAND:2
Defines the deadband for alarm 2.

IfALM.SRC.:2=0UTPUT If ALM.SRC.:2 =any other type
R 0.1%10100.0% R 11099999
D 2 D 2

16. ALM.:2 OUT.
Selects the output number for alarm 2.
D NONE

17. LATCHING:2
Defines the latching sequence of alarm 2.

D LATCH
LATCH « NOLATCH
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18. ACK.:2
Defines whether alarm 2 may be acknowledged. m
D ENABLED Allows the alarm to be acknowledged ENABLED
e DISABLED Prevents the alarm from being acknowledged

while in alarm condition

19. POWER UP:2

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

activating the alarm

20. MESSAGE:2

A 9-character message associated with alarm 2. To enter message: The first
character of third display will be flashing. Press the A and ¥ keys to scroll
through the character set. Press FAST key to advance to subsequent
characters. Press MENU to advance to next parameter.

D ALARMZ2.

21. FAULT

Defines whether either of the alarm relays will trip if a fault condition (lost
process variable) is detected. Only appears if at least one alarm relay is OFF
installed.

D OFF
* ALARM1
* ALARM2Z2

22. OUTPUT

Defines whether a rate-of-change alarm is interpreted as a lost or broken NO ACTION
process variable (causing a trip to manual output).

* P.V.BREAK
D NOACTION

23. RATETIME

Defines the time period over which a rate-of-change alarm condition is
determined.

R 1103600 seconds
D 5seconds

4

ALARM 2

RATETIME

i
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REM. SETPT.

1

1-54-20

RSP:LO RNG.

1000

(D)

(D)

N

BIAS LOW
-1000

1000

LEREEE

REM. SETPT.
This menu appears only if parameter REM. SETPT (of the CONFIG. menu) =
ENABLED.
1. TYPEV/mA
Specifies the type of input signal that will be used for remote setpoint.
D 1-5/4-20 1-5volt or 4-20 mA remote setpoint
* 0-5/0-20 0-5 volt or 0-20 mA remote setpoint
2. RSP:LORNG.

Specifies the engineering unit value corresponding to the lowest remote
setpointinput value, e.g. 4 mA.

R -9999t0 99999
DO

RSP:HI RNG.

Specifies the engineering unit value corresponding to the highest remote
setpointinput value, e.g. 20 mA.

R —99991t0 99999
D 1000

RSP: LOW

Defines the lowest setpoint value to be accepted from the remote setpoint
source.

R —9999 t0 99999.
D Dependenton RSP:LO.RNG. value.

RSP: HIGH

Defines the highest setpoint value from a remote setpoint source.
R —99991t0 99999

D Dependenton RSP:HI.RNG. value

TRACKING

Defines whether the local setpoints 1 to 8 will track the remote setpoint.
D NO

* YES

BIAS LOW

Defines the lowest bias value that may be entered.

R —99991t099999. Maximum value is BIAS HIGH.

D -1000

BIAS HIGH

Defines the highest bias value that may be entered.

R —-99991099999. Minimum value is BIAS LOW.
D 1000
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9. RSPFIXED
Defines what happens if remote setpoint is lost while it is active and then is
restored. LOCAL
* REMOTESP Returns to remote setpoint whenitis restored
D LOCAL Local setpoint remains active when RSP is
restored
RETRANS.
RETRANS.
1. TYPE:2
Defines what is to be retransmitted for output 2
D PV This refers to the linearized process variable PV
 SETPOINT This is the target setpoint
* RAMPSP Thisistheramping, or actual setpoint, whenthe
setpointis ramping
e CTRL.OUT This is the control output value

2. LOWRANGE:2

Definesthelowend ofthe range for output 2 inengineering units. Does notappear
fortype CTRL.OUT.

R —99991t0 99999
D Dependentonthe process variable range

(D)

3. HIRANGE:2
Defines the high end of the range for output 2 in engineering units. Does not
appear for type CTRL.OUT.
R —999910 99999 (D)
D Dependentonthe process variable range
4. TYPE:3
Defines what is to be retransmitted for output 3
D PV This refers to the linearized process variable
 SETPOINT This is the target setpoint PV
* RAMPSP Thisisthe ramping, or actual setpoint, whenthe
setpointis ramping
e CTRL.OUT This is the control output value

5. LOWRANGE:3

Definesthelowend ofthe range for output 3inengineering units. Does notappear
fortype CTRL.OUT. (D)

R —99991t0 99999
D Dependentonthe process variable range
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LO RANGE:4

(D)

HI RANGE:4

(D)

SELFTUNE

TYPE
DISABLED

TYPE1

AUTOMATIC

Controller Set Up

6. HIRANGE:3

Defines the high end of the range for output 3 in engineering units. Does not
appear fortype CTRL.OUT.

R —9999 to 99999
D Dependent on the process variable range

7. TYPE:4
Defines what is to be retransmitted for output 4

D PV This refers to the linearized process variable

e SETPOINT This is the target setpoint

e  RAMPSP This is the ramping, or actual setpoint, when the
setpoint is ramping

e CTRL.OUT This is the control output value

8. LOWRANGE:4

Defines the low end of the range for output 4 in engineering units. Does not appear
fortype CTRL.OUT.

R —9999 to 99999
D Dependent on the process variable range

9. HIRANGE:4

Defines the high end of the range for output 4 in engineering units. Does not
appear fortype CTRL.OUT.

R —9999 to 99999
D Dependent on the process variable range

SELFTUNE

1. TYPE
Defines the type of self tuning algorithm that is available.
e PRETUNE Allows the operator to initiate Pretune only
 ADAPTIVE Allows the operator to initiate Adaptive Tune only
e BOTH Allows the operator to initiate both Pretune and

Adaptive Tune

D DISABLED Both Pretune and Adaptive Tune are disabled

2. PRETUNE
Defines the type of pretune algorithm that is available.
D TYPE1l Normally used with slower thermal processes
e TYPE2 Normally used with faster fluid or pressure processes
e TYPE3 Normally used with level control applications

3. TUNEPT.

Defines the PV value at which the output will switch off duringa TYPE 1 pretune.
Helps prevent overshoot.

R Anyvalue in PV input range
D AUTOMATIC (Controller defines this point, low end for Automatic)

Access Set Up

Return to Operation Nextmenu Next parameter Next value

Access Tuning Return to Operation

|_=FAST| + | MENU | |DISPLAY|

|_—_FAST| +| MENU | | MENU |

| A || v | |MENU| DISPLAY

Chapter 5 535 User's Manual




