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ADDENDUM TO CN7100 SERIES
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FACTORY DEFAULT FEATURE for MODEL CN7100 SERIES
SINGLE OUTPUT CONTROLLERS

At times it may be necessary to reprogram the Controller back to
the Factory Default Settings. The following procedure allows the
operator to perform this with minimal effort.

To reset to Factory Default Values: (See the following tables)

1. Put the controller in the Set-up Mode (Switch 1 UP).
2. "INDEX" through the Menu until |[InP or IdP l appears in the

Lower Display.

3. Press E] or @ until the Upper Display shows E, then press

"ENTER". |CALOJ] will appear in the Lower Display.

4. Press E until [FACt appears in the Displays. Press

YENTERM first and hold, then press [W] . The Display will blank and

perform the Power Up sequence to the Home Position.

5. Perform the programming for the Set-up Menu as required for the

Process to be Controlled.

NOTE: Should the Controller display [FAIL , pressing the "INDEX"

will cause one of the following messages to appear.

FACt
dfLt

SECr

x
a

| [0
m
~

ACt

Memory has been corrupted. Refer to steps 4 & 5 above.
In some cases the Controller may require Calibration.

Contact the Factory for the proper Instructions.

ALl of the Security Switches are Open. Check the Switch
and if it appears OK, move it OFF and ON. If this does

not correct the problem, return to the Factory.

The A/D board is Bad. Replace the A/D board or return to the

the Factory for service.

Not Recoverable, return to the Factory for service.
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FACTORY DEFAULT VALUES FOR CONTROLLERS

CON- LOWER THERMOCOUPLE INPUTS RTD INPUTS CURRENT or
DITION|DISPLAY EJK TRS 1e VOLTAGE
A. SP1 175 °F 175 °F 175
B. ALY 150 °F i 150 °F 150
C. AL2 200 °F 200 °F 200

PD1. | tunE SELF
PD6. | LERn Strt
PD7. | dFAC 3
Dt1. | 1 10
E. F-C F N.A.
G. SPL -100 °F 0 °F -328 °F 0
H. SPH 1600 °F 3200 °F 1607 °F 400
1. sioL 0
J. S10H 100
K. SP1A rE
L. SP1L 0 on
M. ALt AbS
N. AL1A rE
01. | ALIL 0 on
02. ALTF on
P1. | Al1r OnOF
Q. AL2A dir
R1. AL2L 0 on
R2. | ALZF on
S1. | AL2r OnOF
11,2, InP J-1C S-10 106 N.A.
2A,3.
T4, SCAL N.A. 0
T5. | SCAH N.A. 400
T6. | dp N.A. none
17. osup N.A. OFF
18. Unit N.A. 0
T9. | InPt N.A. OFf
u. tCs OFF OFF N.A.
V. InPC 0
N.A. = Not Applicable
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FACTORY DEFAULT VALUES FOR OPTIONS

OPTION No. and DESCRIPTION| LOWER | THERMOCOUPLES RTD CURRENT
DISPLAY EJK, TRS 1° VOLTAGE
-RSP LOCAL/REMOTE SET Pt| LOrE LoC
0 to 10 VDC rsCL 0
rSCH 200
rSup 1
-AM  MENU AUTO/MAN Auto Oon
-PV SCALEABLE RECORDER POL 0
OUTPUT, 0 to 10 VDC POH 200
PAGE 3. MISEA/ 1290



WARRANTY

OMEGA warrants this unit to be free of defects in materiais and workmanship and to
give satisfactory service for a period of 61 months from date of purchase. OMEGA

THERE ARE NO WARRANTIES EXCEPT AS STATED HEREIN. THERE ARE NO
» EXPRESSED OR IMPLIED,

PRICE PAID BY THE
PURCHASER TO OMEGA ENGINEERING, INC. FOR THE UNIT OR UNITS OR
EQUIPMENT DIRECTLY AFFECTED BY SUCH BREACH.

LY=OMEGA

ENGINEERING, INC.

One Omega Drive, Box 4047
Stamford, CT 06907
Cali OMEGA Toll Free* — Use these direct lines to get the service you want!

Sales: it's Easy to Order from OMEGA! 1-800-82-66342
1-800-TC-OMEGA
For the BEST in Customer Service: 1-800-622-2378

1-800-622-BEST
WHEN You Need Engineering Support
and Technical Assistance, Dial: 1-800-872-9436
1-800-USA-WHEN
“In CT:(203) 359-1660
And International CABLE: OMEGA EASYLINK: 62968934 TELEX: 996404 FAX: (203} 359-7700

Return Requests/Inquiries
Direct all warranty and repair requests/inquiries to OMEGA Customer Service Department, telephone
number (203) 359-1660. BEFORE RETURNING ANY INSTRUMENT, PLEASE CONTACT THE OMEGA
CUSTOMER SERVICE DEPARTMENT TO OBTAIN AN AUTHORIZED RETURN (AR) NUMBER. The
designated AR number should then be marked on the outside of the return package.

To avoid processing delays, also please be sure to include:

1. Returnee’s name, address, and phone number.
2. Model and Serial numbers.
3. Repair instructions.

OMEGA’s policy is to make running changes, not model changes, whenever an improvement is possible.
That way our customers get the latest in technology and engineering.

OMEGA® s a registered trademark of OMEGA ENGINEERING, INC.

€ Copyright 1989 OMEGA ENGINEERING, INC. All rights reserved including illustrations. Nothing in this
ual may be reproduced in any manner, either wholly or in part for any purpose whatsoever without
written permission from OMEGA ENGINEERING, INC.

Printed in U.S.A. M966/0489
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Front Panel Presentation

Descriptor fights in this area
indicate condition or function
selected for certain options.

Index key pad. Advances

index (menu) through all —

items that can be
programmed or viewed for a
particular security level or
set-up. Used together with
the decrement key to reset
an alarm programmed for
manual reset.

Status Lights. Indicate status
of main set point output,
alarm 1 and alarm 2
outputs.

/

Jack screw. Allows removal
of control from housing.

Upper display. Continuously
indicates the process value
in “home’ position and
value or condition of index
(menu) item while
Programming or viewing
items chosen.

°F/°C Descriptors for
temperature controls.

Lower display. Continuously
indicates the process set
vaiue in “home” position
and index {menu) items
when programming or
viewing items chosen.

Enter key pad. Enters into
memory new setting or
commands chosen. If not
pressed, previous setting or
command will be retained.

Increment key pad. Raises
value or turns “on’ index
item chosen. May also be
used to choose any one of

Decrement key pad. Lowers
value or turns “off”’ index
item chosen. May also be
used to choose any one of

many functions, many functions. Used

together with the index key
to reset an alarm
programmed for manual
reset.

Temperature Ranges

Thermocouple

Sensor Range
100 ohm Plat.
.00385, Cal. 106

100 ohm Plat. | —328t0 +1607°F/~200 to +875°C
00392, Cal. 104

Type
‘V J ¢ —100 to +1600°F/-73 to +871°C —328 to +1607°F/-200 to +875°C
~200 to +2500°F/~129 to +1371 °C

~100 to +1800°F/—73 to +982°C
=350 to +750°F/-212 to +398°C

0 to 3200°F/-17 to +1760°C
0 to 3200°F/~17 to +1760°C

K
E
T
R
S

120 ohm } 112 to +608°F/~80 to +320°C
Nickel, Cal. 105

100 ohm Plat.
.00385, Cal. 106 +532.2°C

~200.0 to +990.0°F/~128.9 10

100 ohm Plat. ~200.0 to +990.0°F/-128.9 to
.00392, Cal. 104 +532.2°C

120 ohm -112.0 to +385.0°F/-80.0 to
Nickel, Cal. 105 +196.1°C




Description

The Omega® CN-7100 Series controllers are microprocessor based and include auto-
tuning or manual tuning of the P.1.D. functions: gain (band width), reset (integral) and
rate (derivative).

Two large LED displays indicate all controlier parameters as well as process temperature
(or other input variable) and set point value.

A wide selection of inputs are offered with multiple choice thermocouple or RTD selection
in the same control. Input scaling may be field programmed for voltage or current inputs.

Output piug-in modules, that can be changed in the field, provide complete output
versatility.

Status lights indicate output conditions at all times.

Every parameter of the control may be field adjusted, if desired. Two levels of security
are also provided. Four front panel membrane key pads are used to view or change
all selected index (menu) items.

Complete non-volatile memory eliminates the need for battery back-up and attendant
battery problems.

Many options are available, including two alarm outputs.

Voltage Selection. FAILURE TO SELECT PROPER VOLTAGE CAN RESULT IN
TRANSFORMER BURN-OUT.

Check the label affixed to the top of the controller housing to determine the fine voltage
for which the unit will operate as shipped. This is usually 240 V.A.C. 50/60 HZ.

To change this input voltage, remove the controller from
its housing as described under “Removal from the
Housing”. There is a black jumper located along the
right edge of the circuit board as you are facing the
rear of the control. This jumper is soldered to one
terminal and plugged on to one of the voltage select
terminals. These terminals are marked 120V, 208V, or
240V. If you wish to change the voltage input, unplug
the jumper from the terminal that it is on, using a long-
nosed plier and pulling straight up. Plug it on to the
desired voltage terminal. Replace controller into its
housing.

SELECT
JUMPER

Removal from the Housing
The controller does not have to be removed from its housing for mounting. However,
it security switch or alarm jumper changes are required, it will have to be removed.

To remove the controlier from its housing, turn the jack screw, located in the center
of the bottom edge of the controlier face, in a counter-clockwise direction untii loose.
Pull the control forward to slide out of the housing.

To replace, slide the control chassis into the housing in its proper slots until the jack
screw is engaged. Turn the jack screw clockwise, while at the same time pushing gently
on the top edge of the controller, until tight. Do not over tighten.

Mounting
Select a location for mounting where the control will not be subject to excessive
temperature, shock, vibration, dust, moisture, oil or other liquids.



All models are designed for mounting in an enclosed panel through a 3% in. x 3% in.
(92 mm x 92 mm) cutout. No other holes are required.

Remove the U bracket from the housing by removing the two mounting screws from
the rear of the controller housing. Slip the control through the cutout from the front of
the panel and replace the U bracket. Tighten bracket Screws until the controller is secure
in its cutout. Do not over tighten these screws.

Mount the Omega SSR240A10 or SSR240A25 (solid state relays), used with triac
driver output module, to a large metal surface within the control panel. The fins must
be oriented perpendicular to ground for best heat radiation.

Power Wiring
Wire in accordance with the wiring diagrams shown for your specific output module.

Make all wiring connections in accordance with the National Electrical Code and local
regulations. Use N.E.C. Class 1 wiring for all power terminals. Use No. 14 AWG copper
conductors only.

Grounding of the control is not required.

Itis advisable to fuse the incoming power line to terminal 8 with a type 3AG or MDL,
Y8A SLO-BLO fuse. Be sure that it fuses the instrument power input only and not the
load also.

For all output modules, other than relay, output terminals may be wired with No. 20
AWG copper conductors only. Use No. 14 AWG for relay output terminals,

Input Wiring

Do not run thermocouple or other input wiring in the same conduit as power leads.
Use only the type of thermocouple or RTD probe for which the control has been

For thermocouple input, always use extension leads of the type designated for your
thermocouple. Generally, the red wire from the thermocouple is negative.

On thermocouple input units, do not remove reference junction compensator
assembly connected under terminals 15 and 16 by a tab terminal and red wire.

Input Selection
Where displays are shown in these instructions, a heavy line at the top D indicates
the upper dispiay, while a heavy line at the bottom [ Jindicates the lower display.

Inputs appear as follows:

Temperature:

Upper display —
Iron/Constantan = Copper/Constantan
Chromel/Alumel = Plat. 13% R.H./Plat.
= Chromel/Constantan = Plat. 10% R.H. /Plat.

il

i

= PLT. 100 OHM .00392 N.B.S. Curve RTD
= NICKEL 120 OHM RTD
= PLT. 100 OHM .00385 DIN curve RTD

Lower display—

4 = Input



Voltage and Current:
Almost any Linear Scale may be programmed by the user (including decimal point
positioning).
The scale range must fall within a 4000 or less count range. The term “count” in this
case means the amount of numbers that can be displayed regardiess of the position
of the decimal paint.
For example; 0 to 4000, -2000 to +2000, —10.0 to 390.0,
1.000 to 5.000 and 30.00 to 70.00 are all at the 4000 count maximum.
The minimum value for any range must be 100 counts or more,
For example; —50 to +50, 0 to 100, 2.5 to 12.5, .50 to 1.50 and —.010 1o .090
are all at the 100 count minimum.

If the scale low value EZ%) and the scale high value are greater than 4000 counts
or less than 100 counts, then, either T or [T will show up on the

display, depending on which one is presently being programmed (opposite one shows
the error).

Examples of typical programming for [%

&[EZ5H] for various scale ranges are;

SCALE :
RANGE VALUE VALUE
-850 +999 ~350 999
—-67 +113 -67 113
or —67.0 113.0
-2 40 -2.00 0
or —2.000 0.000
-0.1 +04 -.100 400
0 +15,000 0 150 (x100)

or 0 1500 (X 10)

All standard fanges may be programmed for g suppression ( (2577 ) (20% range
elevation) by the user for Process Signals.

INPUT FOR INPUT FOR
STANDARD 0 SUPPRESSION INPUT
RANGES PROGRAMMED IMPEDANCE
Oto 1MA 02to 1 MA 100 ohms
Oto 5MA 1to 5MA 20 ohms
Oto 20 MA 4to 20 MA 5 ohms
Oto 50 MA 10 to 50 MA 2 ohms
Oto 10 MV 2t0 10 MV 10K ohms
Oto 20 MV 4to 20 MV 10K ohms
Oto 50 MV 10to 50 MV 10K ohms
0 to 100 MV 20 to 100 MV 10K ohms
0 to 250 MV 50 to 250 MV 10K ohms
0 to 500 MV 100 to 500 MV 10K ohms
Oto 1V 02t0 1V 20K ohms
Oto 5V Tto 5V 100K ohms
Oto 10V 2to 10V 200K ohms
>10 USE 10 V RANGE &

EXTERNAL VOLTAGE

DIVIDER

°F and °C descriptors as well as no descriptors at all may be programmed by the user.

your own. The appropriate label is applied to the upper R.H. corner of the silver area
opposite “SET POINT/INDEX" on the front of the instrument.

Overflow and Underflow protection may be manipulated by the user to protect from
1.) A shorted input line, 2.) Suppressed range inputs which require some time before
entering the instrument scale range and 3.) Potential runaway input conditions (like
overrange) and other time related input fault conditions (See “Diagnostic Error Messages”).

5



RELAY OUTPUT MODULE (STANDARD)
EXTERNAL WIRING

NOTE

138,125 vac
("(VOFEU“S
LT RSE

Ned 2255 0031

MO nG
AL Al?
SEE NOTE

ALARM INSTRUCTIONS,

INTERNAL
PLUG ~iN RELAY
N 7

FACIORY PROGRAMMED -
£OR REVERSE ACTING

ADE TO L whi
RELAY 15 ENERGIZED.
(PROCESS VALUE BELOW
SETPOINT )

O CHANGE seE
PROGRAMMING

HEATER, SOLENOID
Vi

L
FOR COOLING APPLICATIONS CONTACTOR ol ™

USE THE SAME OUTPyT
JERMINALS, BUT RE-PROGRAM
FOR DIRECT'ACTING.

SEE “PROGRAMMING

*USE CONTACTOR FOR LOADS
OVER 9.54. 120v

A . 240V, 'SEE DE-RATING v
CHART GNOER PRI M onis - e
PILOT DUTY 240 va. AT 120 OR FOR 120 vac
240 VAT
e
see msthucrions
Ragitrcloy S
TRIAC DRIVER MODULE (oPTiON T)
EXTERNAL WIRING
RID
D.C
iNPUT
AS
ORDERED
Note
ADREw contacrs ang TP
OPTIONAL IF PRESEN, ThEY TSRS
AREFACIGRY seT AON ngy MRS
NORMALLY OPEN (N6 ) Lald
CONTACTS AS SHOWN ONE
OR BOTH MAY BE S§1 FOR
NORMALLY CLOSED CONTACTS Ne
BY INTEANAL JUMPER SEE AL AL2
ALARM INSTRUCTIONS SEENOTE

AC SOLID STATE RepaY.
5$R240 410 O

ALL 5OLID LIN
ARE EXTERNAL

TYPE MDL or 3AG
178 A 510~8L0 Fusg
RECOMMENDED

ALL SOLID ¢ (NE:

TYPE MDL o8 34G
)/g A SIO-BLO FUSE
RECOMMENDED

€5
WIRING

SSR2404 25
CAUTION: nEuTaal”| e

# witeo
SSR2404 10 FOR 120 vAC ARE EXTERNAL WIRING
LOAD LiMIT 104 UPTO 240 vac ONE
55k 2404 25 SEE_INSTRUC iONS.
LOAD LIMIT 254 UP 10 240 yac

OB “VOUIAGE SELEC TION



24 VDC VOLTAGE SWITCH MODULE (OPTION P}
EXTERNAL WIRING

RTO
D.C :
INPYT
as
ORDERED
L,
BRREOEEE
| 134,125 VAC
) PICOFUSE
% o W

SEE NOTE

Note

ALARM CONTACTS ARg
OPTIONAL' 7 PRESENT
ARE FACTORY SET rox

TYPE MDL or 3AG
17g A $LO-8LO FUSE

24voC RECOMMENDED
SWITCHED VOLTAGE
AT 35MA MAX.
CAUTION:
QUIPUT MUST NOT SHARE
A COMMON GROUND vl
WITH INPYT. NEUTRALY
 wikto ALL SOLID LINES
ror 120 vAc RE EXTERNAL WIRING

[

SEE STRUCTIONS
FOR“VOLIAGE SEECTION~

PROPORTIONAL CURRENT OUTPUT MODULE
(OPTION F » NON-ISOLATED)
EXTERNAL WIRING

NoTE

ALARM CONTACTS ARE

OPTIONAL. I SRESENT, THEY
i

ALY
SEENOTE

TYPE MDL Or 3AG

178 A SLO-BLO Fuse
FIELD ADJUSTABLE CURRENT. RECOMMENDED
01020 MA INTO 0 101000 OHMS MaX
FACTORY PROGRAMMED FOR 4 1020 MA

CAUTION: .
OPTIONF , NON-ISOLATED MODULE ':iU'.lAl, AL SOLID Lines
g‘;‘g&#gwmm:jmﬂm‘ Tor 30uAc ARE EXTERNAL WIRING

LINE

SEE INSTRUCTIONS
FOR “VOLTAGE SRLC HON~



PROPORTIONAL VOLTAGE outPUT MODULE
(OPTION DC, NON-ISOLATED)
EXTERNAL WIRING

RTD

D.C

INPUT
AS
ORDERED
()

NOTE

ALARM CONTACES ARe

OPTIONAL. IF PRESENT, THEY
7 FOR

(UTTEFUSE
#255003)

e NG
AL ALZ
SEE NOTE

TYPE MDL or 3AG
/g A SLO-BLO FusE

+ RECOMMENDED
FIELD ADJUSTABLE VOLTAGE.

071010 vDC

FACTORY PROGRAMMED
FOR FULL SPaN.

CAUTION: .
OPTION OC, NON-isOLATED MODULE Neurea
MUST NOT SHARE A COMMON Yor t3oac AR R e

GROUND wiTH INPUT,

LINE

SEL INSTRUCTIONS
7O “VOUIAGE SFLEC TroN"

1.0 A TRIAC SOLID STATE SWITCH MODULE (OPTION T1A)
EXTERNAL WIRING

RIC

DC

INPUT
AS
QRDERED E

Norg

1 3a,125 vac
ALARM CONTACTS afe {

QPTIONAL If PRESENT, they | | e‘—r&'ﬁ?&‘iﬁss
AR ACIOnY i1 1ok L LY R L

SONIACTS AS SHOWN . ONE

OTH MAY BE $§1 FOR
NORMALLY CLOSED CONTACTS 3 NC
BY INTERNAL JUMPER SEE ALY Al2

ALARM INSTAUCTIONS SEE NOTE

TYPE MDL ot 3AG
/8 A SLO-BIO FusE

TYPEAGC OR 3G RECOMMENDED

1 AnOw Time
LAG) FUSE
RECOMMENDED

CAUTION:
| AMPERE MAXIMUM {04D
(10 240 vac)
MAX. TEMP. 1319 (559C) AmgiEnT | INE

FOR RESISTIVE tOADS ONY o R Do

NeuTra”|
o

SOLID (iNES
EXTERNAL WIRING.



The Security Switch

The security switch allows the user to limit the changes that may be made while the
control is in operation. This will help prevent unauthorized personnel from changing
important settings.

The security switch allows three conditions to be selected.
1. Set-up: Allows all programmable functions to be viewed and changed.

2. Level 1: Allows changes to control set points, alarm set points and cycle rate (if time
proportioning). The following may be viewed, but not changed: output type, lowest set
point value, highest set point value, lowest output available (in percent), highest output
available (in percent) and T/C or RTD type.

3. Level 2: No changes may be made. The following may be viewed: all control and
alarm set points, cycle rate (if time proportioning), output type, lowest and highest set
point value, lowest and highest output available (in percent) and T/C or RTD type.

The security switch is located inside the controller. It is set for security level 1 as shipped
from the factory. To change the setting, remove the control from its housing as described
under “Removal from the Housing”. The switch is mounted on the right hand side of
the processor printed circuit board near the front of the instrument,

Looking from the rear of the control, look between the upper and lower PCBs to the
right of the transformer. The switch has three slide actuators as shown below:

RN SWITCH #2
SWITCH #) LEVEL]
_ ] —SWITCH#3
SET-UP 123 LEVEL?

Select the slide actuator for the security condition desired. With a small screw driver
move the selected slide actuator to the ON (up) position. Move the other slide actuators
to the OFF (down) position. If two or more slide actuators are left in the ON position,
security will be set for the lowest position. If all siide actuators are left in the OFF
position, will appear on the displays upon power up.

See the section “Programming in the Set-up Mode” for further instructions for the Set-
up Mode.

Operation Common to All Models

In showing what the displays may indicate in these instructions, a heavy line at the
top of the displayed item means that it appears on the upper display 7 heavy line
at the bottom, the lower display [ .

After mounting and wiring, power the system. All lamps and display segments come
on for 2 seconds for a lamp test for visual test to determine if they are all operative.
Turn off, then on, if more time is needed. Then EESE

an internal diagnostic test is taking place. if t
for recalibration is required. Outputs remain off duiring this time. When the control passes
the diagnostic test, the displays will then indicate both the process value and the set
value. If the security switch is in the level 1 condition (as shipped from the factory) or
in the level 2 condition, the Outputs wilt be active. If left in the set-up condition, the outputs
will remain off,

For all instructions foliowing, other than under “Programming in the Set-up Mode”, it
is assumed that the security switch is in the level 1 condition.

When the displays indicate the process and set point values respectively, that is
considered to be “home’ position.
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Press the “Index" key pad each time to advance through the various programmable
or viewable parameters for a particular security condition,
When stepping through the various ““Index’’ positions, if no keys are pressed for 4 to

5 seconds, the displays will revert to “Home” position, This can be defeated by keeping
either the “Index’ of “Enter” key pad depressed.

The “Increment” (2] key pad is used to raise a setting. The "Decrement” (W] key
pad is used to lower g setting. They both Operate at a variable speed to allow rapid
setting. Settings change faster ag the key is depressed longer. These keys are also
used to turn certain functions on or off or to choose any one of many conditions for

The “Index” and “Decrement" key pads are also used to manually reset
an alarm. See “Alarm Operation”,

No settings will be entered into memory without depressing the “Enter” key pad.
The previous setting will be retained if not entered. The Outputs are not disturbed unless
anew setting is entered, Pressing the “Enter” key will cause the displays to momentarily
blank, indicating that the new data has been entered into memory,

Before adjusting for the PID control functions, refer to “PID Tuning Procedure (Quick
Method)” and/or “pID Tuning Procedure (Exact Method)”. If reset (integral) is to be
turned off, see PD4 of “Programming in the Set-up Mode”.

If thermocouple short protection is desired, see “Set-up for T/C Short Protection.”

Using Auto-Tuning

The user has the choice of selecting either Self-Tune or manual PID tune.

If manual PID s selected, follow the tuning procedures on page 11 or 12,
Omega’s Auto-Tune is a continuously active function that changes the P, | ang D

1.) Never turn off power to the heaters without turning off the power to the
control as this will cause the control to tune to a condition that does not exist.



2.) The set point must be at least 50° F above ambient for start up with no
loss of power or turn-off while approaching the set point on the first time
rise to set point.

3.) In multi-zone applications for first time warm up, all zones should warm
up simultaneously because of the influence of adjoining zones.

4.) It items 2 or 3 above are not possible, then select suitable values of P,
I'and D and switch to Self-Tune after selection.

Any of the above conditions can cause the control to learn (and try to control) a process
using the wrong PID vaiues so that in normal operation the control will take a long
time to return to the correct values.

There are other types of processes that may require special handling. If you have
questions about your particular application, consult the Factory.

The control must be in the Start Learn mode during the initial heat up of the process.
If you bench test the control before installation, or if you are moving the control to
a new process, be sure to put the control in Start Learn (see Condition PD 6 under
“Programming in the Set-up Mode").

If Self-Tune is initially selected, the PID settings may be read out by selecting the
manual PID mode. Any of the parameters may then be changed. If Self-Tune is later
initiated, it will start with the manually selected settings.

PID Tuning Procedure
(Quick Method)

Initial Settings
- Initic
Slow Response Medium Response Fast Response
System ___System System
|
12 | 8

Fine tuning the initial settings:

1) Increase and/or decrease if temperature excursions are greater
than desired.

2) Decrease reset time (in steps) for best (quickest) response when
returning to the set point. If temperature excursions begin to show up at the
set point, then, reset time is too fast (increase reset time).

3) Rate time should be approximately 14 of the reset time. if the process
hesitates when returning to the set point, then, decrease the rate time slightly
(in steps) until little or no hesitation is discernable.

11



PID Tuning Procedure (Exact Method)

HTI ‘LA T2 i T3

//i\//\\//\/“

START

Fig. 1-Use 3 or more excursions in step 2.

1.) In Set-up Mode:
A.) Set Reset & Rate functions to Off.
B.) Set Control Output to On/Off. Set SP1d to -2,

2) Obtain Heating Data (in Lev 1). Refer to Fig. 1:

A.) Start at least 20 degrees below the Set Point. Record Excursions &
Time.

B.) Measure the 1st P.P. cycle excursion = Nom. Pb. =

C.) Measure T1, T2, T3, etc.;
T1= T2= T3=
Rt min. = Lowest of T1 or T2 or T3=
Rt max. = Highest of T1 or T2 or T3=

3) Calculate P I D Settings:
A) Pb = Nom.Pb x 1.1=
B.) Start with Reset = Rt max. x 2 =
C.) Rate = Rt max./8 =
D.) Enter the Pb, Reset & Rate values previously calculated into the
Controlier & start the process.

Fine Tuning The PID Values
4.) Increase Pb if Temperature Excursions are greater than desired.

5.) Decrease Reset time (changing Rate = New Reset Time/8 each time) for best
response when returning to the Set Point. Reset should not be less than Rt
min. calculated in Step 2. If the Process Value hesitates when returning to the
Set Point, then, decrease the Rate time slightly until little or no hesitation is
discernable.

12



Programmable Functions

The programmable functions in your control ar
factory programming for a particular out

e as outlined in the following chart. Normal
put module is as shown in the chart. If it is

satisfactory, no programming change is necessary. If programming must be changed

or if a different output module is installed,

see “Programming’’.

Allinstructions following, for each type of output module, assumes factory programming.

Programmable Functions Chart

Input Type Ordered

Inputs Thermocouple Thermocouple Voltage or
J. Kand E T.Rands RTD Current
Can Be Normat Can be Narmat Can Be Normai Can Be Normat
Programmabie items Programmed | Factory { Programmed Factory | Programmed Factory } Programmed | Factory
For Program For Program For Program For Program
Type J Thermocoupte v
S L 2ouple — Y A
- DypeKTnemocouple - T s These s
Type E Thermocouple - Inputs Orderea
Typg T VThermocouplie _ . 3 v Not
~Iype & Thermocoupie 2 | orlrea Programmabie
Type S Thermocouple -
RTD 100 @ Plat 00385
[ RTD 100 9 P e As
RTD 100 Q Plat. 00392 - Ordered
RTD 120 O Nickel 4
On - -
TIC Short Protection ~ YT — o i
Off . .~ o~ . |
F [ As [ As I l As et As
Drspray c ~ Ordered ~ Ordered ~ Ordered P Ordered

THer voltage or current input, *F1*C display

only for temperature scahing Otner engineenng units may be

used for various scaiing

Output Module Ordered

Outputs Triac or Proportionai Proportionat
Triac Driver 24 V.D.C. Current Voltage
cante | noma Can 8e Normai Can Be Normat
Programmable Items ert For fisid For Progh
On-Off o
On-Off Differential fif On~0m¥¥‘
Time Proportioring {Siow}
Cycle RatcidjustableAigo 80 sec
Puse
Puls(: Rate [if Pulse) Adjustable 1 to 7
Fast Triac _ .
Current Proportional I [ I
e S — i
Voltage Proportional
Set Point Minimum Setting P Min.
Set Poit Maximum Setting - Max
ves R
Ouput everse Acting - -
e Direct Acting v
Output Adjustment Minmum - 20% |
010 90% {4 mA}
Output Adgustment Maximum 100%
100 100% 120 mA)
Lt When Output ]
Set Point Is "On~ -
Status Light Lt When Outpit
Is “Off”

**For non-solated propartional voltage output modules,

***8P2 (cooling)

“output adjustment maximum®

output is factory programmed as direct acting (except for the triac drive

15 factory set for 1009% {10 v.D.C.), for isolated, 100% (S vDC

‘er mogule).
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Operational Suggestions and Hints
1.1f thermocouple short protection is desired, see *‘Set-up for T/C Short Protection”.

2.For Relay or 24 V.D.C. output modules, start with a cycle rate
at seconds. Vary the cycle rate faster - seconds if control

excursion is greater that 4° around the set value. Cycle rate can be
slower-—> seconds if control excursion is less than 2° around the set
value.

3.For Current or Voltage output modules, *“Set point 1 Output Low” end and
“Set point 1 Output High” end may be changed as required, but, when
changed, will not go over the complete range which may be desired. For example:
controller initially *“Set up” for = percent, = percent for a
4 to 20 mA output range. is later changed to 73 and [5 i34 changed
to =7 now represents a 5 to 18 mA range. See Ergand Selection”.

4.For Relay, 24 V.D.C. or Triac Driver output modules, leave at and
[ 5 —> until sure that changing these values is necessary.

Operation With Relay or 24 V.D.C. Voltage Switch Module
Read instructions given under “Operation Common to All Models”.

Depress “Index’’ key pad. appears on displays. The control set point may
now be changed using the “Increment” [ & ] or “Decrement” [¥.] key pads. When
the desired set point is reached, depress “Enter” to retain.

Depress “Index’’ key pad. If alarms are in your model, will be indicated
and the alarm 1 set point may be set in the same manner as for the control set point.
Be sure to depress “Enter” after the set point has been selected.

Depress “Index” key pad. indication allows selection of alarm 2 set point.
Be sure to read the instructions given under “Alarm Operation”'.

Depress “Index”. Select EZF) [und] or Fog] Exnf)by depressing [& Jor [v]

respectively. Depress “Enter’” to retain. If is selected, setffs ],
7T% and to desired settings.

Depress “Index”’. proportional band adjustable from 6 to 1000 deg. F

{or equivalent deg. C) for temp inputs or 6 to 4000 counts for current or voltage inputs.

Depress “Enter” to retain.

Depress “Index” reset (intregral) adjustable 0.1 to 99.9 minutes in 6
second (0.1 minute) increments or turns off the reset function and
appears and can be adjusted from 0.1 to 99.9% of proportional band at the set point.
If is selected, then displays return to -£5 and a reset value must
be selected. Depress “Enter” to retain.

Depress “Index” rate (derivative) adjustable 0.01 to 99.99 minutes in 0.6
second (0.01 minute) increments or turns off the rate function. Press “Enter”
to retain.

Depress “Index”’. [:] indicates time proportioning cycle rate in seconds. This
is adjustable from 2 to 80 seconds in 2 second intervals. The time set is total time of
on time plus off time at 50% duty cycle (equal on-off times). Setting too short a time
will wear out mechanical contactors, while too long a time may cause process cycling
around the set point. A setting of 10 seconds or more is good for contactors. Where
operating directly into heating loads a shorter time can be considered but may reduce
the life of the retay module. The 24 V.D.C. module can be cycled as fast as can be set.




Depress “Index”. is displayed. This indicates the lowest set value that may
be set for any setable function like control set point or alarm settings. This cannot be
set in level 1. It may only be viewed.

Depress “‘Index”’. is displayed. The highest set value that may be set.
Viewed only.

Depress “Index”. 7] %] is shown, indicating the lowest output (in percent)
available. This cannot be set in level 1. It may be viewed only.

Depress “Index’’. is displayed. The highest output (in percent) available.
Viewed only.

Depress “Index”. indicates input calibration. See “Input Wiring” for
designations of various input calibrations. This cannot be changed in leve] 1. It may
be viewed only.

For temperature ranges, the °F/°C descriptor alongside the upper display will indicate
which temperature scale that the controf is programmed for. This may be changed in
the set-up condition only.

If your control is equipped with alarms, see “Alarm Operation”,

Operation With Triac Driver Module or Triac Module

Read instructions given under “Operation Common to All Models™,

Depress “index”” key pad. appears on displays. The control set point may
now be changed using the “Increment’’ ("4 or “Decrement” W] key pads. When
the desired set point is reached, depress “Enter” to retain.

Depress “Index” key pad. If alarms are in your model, will be indicated
and the alarm 1 set point may be set in the Same manner as for the control set point.
Be sure to depress “Enter” after the set point has been selected.

Depress “Index’ key pad. [FEZ] indication allows selection of alarm 2 set point,
Be sure to read the instructions given under “Alarm Operation”’,

Depress “‘Index”.Select or ' by depressing [4 ] or[Va]

respectively. Depress “Enter’ to retain. If 7] Is selected, set ,
to desired setting.

Depress “Index”. #F] proportional band adjustabie from 6 to 1000 deg. F (or
equilavent deg. C) for temp inputs or 6 to 4000 counts for Current or voltage inputs.
Depress “Enter” to retain.

Depress “Index”. reset (integral) adjustable 0.1 t0 99.9 minutes in 6 seconds
(0.1 minute) increments or BT ] turns off the reset function and : appears
and can be adjusted from 0.1 1o 99.9% of proportional band at the set point.
WEF] (B s selected, then displays return to and a reset value must
be selected. Depress “Enter” 1o retain.

Depress “Index”. FFER 5] rate (derivative) adjustable 0.01 to 99.99 minutes in 0.6

second (0.01 minute) increments o turns off the rate function, Press “Enter” to
retain.

15



Depress “index.” appears on the display, indicating the controller has been
programmed for fast triac output {time proportioning rate as fast as %20 second on and
Y30 second off).

Depress “Index”. is displayed. This indicates the lowest set value that may
be set for any setable function like control set point or alarm settings. This cannot be
set in level 1. It may only be viewed.

Depress “‘Index”. is displayed. The highest set value that may be set.
Viewed only.

Depress “Index”. 7 [ is shown, indicating the lowest output (in percent)
available. This cannot be set in level 1. It may be viewed only.

Depress “Index”. is displayed. The highest output (in percent) available.
Viewed only.

Depress “Index”. [i—7) indicates input calibration. See “Input Wiring”" for
designations of various input calibrations. This cannot be changed in level 1. It may
be viewed only.

For temperature ranges, the °F/°C descriptor alongside the upper display will indicate
which temperature scale that the control is programmed for. This may be changed in
the set-up condition only.

With the set point set above the process value, the red status light will be lit, indicating
that power is being supplied to the heaters.

As the temperature rises towards the set point, the process indigator will continue to
indicate the change taking place in the process. When the edge of the proportional
band is reached, the red status light will start to alternate from on to off. This is the

If your control is equipped with alarms, see “Alarm Operation”.

Operation With Proportional Current Output Module

Read instructions given under ‘‘Operation Common to All Models”.

Depress “Index” key pad. appears on displays. The control set point may
now be changed using the “Increment” (&7 or “Decrement” (W] key pads. When
the desired set point is reached, depress “Enter” to retain.

Depress “Index” key pad. If alarms are in your model, will be indicated

and the alarm 1 set point may be set in the same manner as for the control set point.
Be sure to depress “Enter” after the set point has been selected.

Depress “Index”” key pad. indication allows selection of alarm 2 set point.
Be sure to read the instructions given under “Alarm Operation.”

Depress “Index”. Select [Fr? or Pg] [tunf] by depressing (A ] or [ ¥a]
respectively. Depress “Enter” to retain. If - is selected, set ,
and to desired settings.

Depress “Index”. ] proportional band adjustable from 6 to 1000 deg. F (or
equivalent deg. C) for temp inputs or 6 to 4000 counts for current or voltage inputs.
Depress “Enter” to retain.

Depress “Index”. reset (intregral) adjustable 0.1 to 99.9 minutes in 6 second
(0.1 minute) increments or turns off the reset function and appears
and can be adjusted from 0.1 10 99.9% of proportional band at the set point.
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If is selected, then displays return to and a reset value must

be selected. Depress “Enter” to retain.

Depress “Index”. rate (derivative) adjustable 0.01 to 99.99 minutes in 0.6
second (0.01 minute) increments or tuns off the rate function. Press “Enter” to
retain.

Depress “Index”. appears on the display, indicating the controller has been
programmed for proportional current output.

Depress “Index”. is displayed. This indicates the lowest set value that may
be set for any setable function like control set point or alarm settings. This cannot be
setin level 1. It may only be viewed.

Depress ““Index". EP#is displayed. The highest set value that may be set.
Viewed only.

Depress “Index”, Eitis shown, indicating the lowest output (in percent)
available. This cannot be set in level 1. 1t may be viewed only.

Depress “Index”.

Viewed only.

Depress “lndex". indicates input calibration, See “Input Wiring” for
designations of various input calibrations. This cannot be changed in level 1. |t may
be viewed only.

| is displayed. This highest output (in percent) available.

For temperature ranges, the °F/°C descriptor alongside the upper display will indicate
which temperature scale that the control is programmed for. This may be changed in
the set-up condition only.

With the set point set above the process value, the red status light will be Iit, indicating
that there is a current output signal. This light stays on as long as there is any current
output at all. Since the control is programmed at the factory for 4 to 20 maA output,
the red status light will always be on. If the output is re-programmed for 0 to 20 mw
or any other current output starting at zero, the light would go out upon the current
output signal becoming zero. [t light is desired to be off with 4 to 20mA output, re-
program [€7 7] to in “Set-up” mode. See “Programming in the Set-up Mode.”
The current output wili vary from 20mA to 4mA within the proportional band to maintain
stable control. No tuning adjustments need be made in this control, as they are
automatically made through the Self.-Tune feature of the instrument,

If your control is equipped with alarms, see “Alarm Operation”.

Operation With Proportional Voltage Output Module
Read instructions given under “Operation Common to All Models.”

Depress “Index’ key pad. appears on displays. The control set point may
now be changed using the “Increment” [&] or “Decrement” (W] key pads. When
the desired set point ig reached, depress “Enter” to retain,

Depress “Index” key pad. If alarms are in your model, B will be indicated
and the alarm 1 set point may be set in the $ame manner as for the control set point.
Be sure to depress “Enter” after the set point has been selected.

Depress "“Index” key pad. indication allows selection of alarm 2 set point.
Be sure to read the instructions given under “Alarm Operation”’.

Depress “Index”. Select or by depressing [ & ] or
respectively. Depress “Enter” to retain. If is selected, set [z |,
and to desired settings.
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Depress “Index”. [ 7 proportional band adjustable from 6 to 1000 deg. F (or
equivalent deg. C) for temp inputs or 6 to 4000 counts for current or voltage inputs.
Depress “Enter” to retain.

Depress “Index””. reset (intregral) adjustable 0.1 10 99.9 minutes in 6 second
(0.1 minute) increments or turns off the reset function and appears
and can be adjusted from 0.1 to 99.9% of proportionat band at the set point.
it E s selected, then displays return to and a reset value must
be selected. Depress “Enter” to retain.

Depress “Index”’. rate (derivative) adjustable 0.01 to 99.99 minutes in 0.6
second (0.01 minute) increments or [BFF] turns off the rate function. Press “Enter” to
retain.

Depress “Index"". appears on the display, indicating the controller has been
programmed for proportional voltage output.

Depress “‘Index’". is displayed. This indicates the lowest set value that may

be set for any setable function like control set point or alarm settings. This cannot be
set in level 1. it may only be viewed.

Depress “Index”. is displayed. The highest set value that may be set,
Viewed only.

Depress “lndex”. is shown, indicating the lowest output (in percent)
available. This cannot be set in level 1. It may be viewed only.

Depress “Index”, is displayed. The highest output (in percent) available.
Viewed only.

Depress “Index.” G~ ) indicates input calibration. See “Input Wiring” for
designations of various input calibrations. Thig cannot be changed in level 1. |t may
be viewed only.

For temperature ranges, the °F/°C descriptor alongside the upper display will indicate

which temperature scale that the control is programmed for. This may be changed in
the set-up condition only.

With the set point set above the process value, the red status light will be lit, indicating
that there is a voltage output signal. This light stays on as long as there is any voltage
output at all. The voltage output control is programmed at the factory for 010 10 V.D.C.
for non-

solated modules and 0 to 5 V.D.C. for isolated modules. Therefore the red

is desired to be off with output ranges starting above zero, re-program to in
“Set-up” mode. See “Programming in the Set-up Mode”.

The voltage output will vary over its range within the proportional band to maintain
stable control.

If your control is equipped with alarms, see “Alarm Operation”.
Alarm Operation and Alarm Programmable Functions

If your control is equipped with alarms, they may be programmed for various types
of operation as described in the following chart. Normal factory programming is as

CAUTION: In any critical application where failure could cause expensive product
loss or endanger personal safety, a second redundant limit controller is recommended.
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Programmable Functions for Alarms

Alarms {Optionai)

Alarm 1 Alarm 2 |
CanBe | Normai] CanBe Normai
Programmabie ttems Programmea| Factory | Programmea Factary
For Program For Program
~ ' Absolute
2rm Type INon-Trackin - Cd . -
{Both Alarms Must Be Dewration [
Same Type) | {Tracking) - -

Automatic o » - i
Alarm Reser [ ]
Manual w -

Reverse Acting
Alarm A —ftow Aarmy” | v -
iarm on T

Direct Acting

{High Alarm) - - »

Alarm Power Off v Lo B -
Interrupt Circun On I »
Lt When Alarm Output
Alarm Status s “On" — et Ld Ll
Lights Lt When Alarm Output
is O - I

Alarm Light Flashing ” Il 2 [
Behavior Steady W~ -

Normatty
A"’""‘S?I‘;:ft’:; g;mlam Open with No Power - - v -
Internat Jumper) '\i%:‘:\'g fgﬁ? "~ -

When  programmed  for manual alarm reset, the ‘‘Index and
“Decrement” key pads act ag a manual reset switch when both are depressed
at the same time,

Reset will occur only if there is no alarm condition,

Alarm output contacts may be re-programmed for normally closed Operation (one or
both) by internal jumper.

To change the jumper position, remove the control from its housing as described under
“Removal from the Housing”. On the left side of the upper PCB, as viewed from the

As received from the factory, the control is programmed for
absolute (non-tracking) atarms. When setting the alarm set
point, set for the process value where an alarm must be
initiated.

It programmed for deviation (tracking) alarms, set the
alarm set points for the deviation from set value.
Example: high alarm point, +5, +10, +15, or other
value; low alarm, -5, =10, —-15, or other value; 0
reépresents the same set value as SP| (main set point).
If SP1 is changed, the alarms will continue to hoid the R
same relationship as originally set.

34,125 VAC
PICOFUSE

(UTTLEFySE
#255.003}

Options

Option 520, Factory Programming. Set-up meny pre-programmed to customer
Specifications instead of the standard factory Programs as outlined in the “Programmable
Functions Chart”. Program may be checked by placing the security switch in the set-
up condition and stepping through each “Index” position,
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Option 617. Rear Terminal Enclosure. The enclosure may be used to simply cover
the rear terminals or to surface mount the controller. To mount the enclosure to the
controlier, follow the instructions packaged with the enclosure.

Option 6156. Splash and Dust Resistant Construction. Consists of a gasketed splash
resistant cover which Snaps over the bezel, a gasket between the bezel and housing
and a gasket between the housing and customer panel. Follow the instructions packaged
with the cover.

Option 6162, Tamper Resistant Cover, Similar to Option 6156, except screws are
provided (top and bottom) that lock into two blind holes in the instrument bezel. The
instrument must be supplied with these holes. See Option 6166 below. Gasketed cover
only. No extra gaskets provided. Follow the instructions packaged with the cover.

Option 6166. Blind Holes for Option 6162. Blind holes are provided in the instrument
bezel to accept the tamper resistant cover.

Other Options
For other options, see Separate instruction sheet furnished if that option was ordered.

Specifications

Input: Thermocouple, RTD, current or voltage.

Input Impedance: 15 megohms minimum.

Accuracy: +0.25% of Span + 1 least significant digit.

Resolution: 1 or 0.1 degree.

Line Voltage Stability: +10%, 150, change in line voltage from nominal will not
shift the control point by more than 0.05% of span.

Temperature Stability: 3 uv/°C typical, 6 uV/°C maximum.

Maximum Thermocouple Resistance: 1000 ohms. 200 ohms equals less than +0.1%
of span error.

Humidity Conditions: 0 1o 90% up to 40°C non-condensing. 10 to 50% at 55°C
non-condensing.

Common Mode Rejection: 140 DB minimum at 60 Hz.

Normal Mode Rejection: 65 DB typical, 80 DB minimum at 60 Hz.

Supply Voltage: 120/208/240/V.A.C., 50/60 Hz by jumper selection.

Power Consumption: 10 vV A. nominal.

Ambient Temperature Range: 0 to 55°C (32 to 130 °F).

Storage Temperature: —40 to +80°C (—40 to +175°F).

Displays: 0.56" high LED displays indicate Process Value/Set Point or Index
Value/Index.

Display Update: Greater than 3 times per second.

Status Lights: Al output, descriptor and alarm conditions are indicated. Output and
descriptors by red LED’s, alarm conditions by yeliow LED’s,

Backup: Non-volatile memory. No batteries required.

Input Protection: Outputs turn off and error message appears on the display for either
open or shorted sensor input and for either over or under range current or voltage inputs.

have been exceeded, ambient temperature at the control is out of the specification range
(T/C input only) or process heater is inoperative (T/C input only).

20



Diagnostics: Self-check, display and lamp test and full array of error messages.
Programmability: See programmable functions chart.

Control Functions:

P.1.D.: Proportional, integral (reset) and derivative (rate).

Cycle Rate: Adjustable, 2 to 80 seconds full time of on time plus off time at 50% duty
cycle (equal on and off times). In the time proportioning mode only.

On-Off Differential: Adjustable, from 2° to full scale in 1° steps or 0.5°10999.0°in 0.1°
steps. In the on-off mode only.

Pulse Rate: Adjustable pulse rate in 7 steps. In the pulse mode only.

Output Modules:

Relay (Standard): Plug-in, 9.5A (120 V.A.C.) up to 30 °C ambient, de-rated to 8.0A at
55°C. Also 5.0 A (240 V.A.C.) up 1o 55°C. Ratings are for resistive loads. Pilot duty,
240 V.A. at 120 or 240 V.A.C. Relay output contacts are single pole, double throw.

Relay de-rating chart for 120 V.A.C. loads is shown below. For 240 V.A.C. loads, current
rating is 5A to 55°C (131°F).

Current
Ambient °C |Ambient °F Rating
Amperes
Up to 30 Up to 86 9.5
35 95 92
40 104 8.9
45 113 8.6
50 122 8.3
55 max. 131 max. 8.0

Triac Driver: Solid state switch rated at 0.1 A to drive solid state relays SSR240A10
and SSR240A25.

24 V.D.C. Voltage Switch: Supplies 24 V.D.C. @ 35 mA max. to drive solid state
contactors.

Proportional Current, Non-Isolated: 0 to 20.4 mA into 0 to 1000 ohms max. Span
programmable through front panel key pads, such as 4 to 20 mA. 1 to0 5 mA, 2 to 12
mA, etc. Control input must not share common grounds with the output.
Proportional Voltage, Non-isolated: 0 to 10.2 V.D.C. at 20 mA max. (500 ohms min.).
Span programmabile through front panel key pads, suchas 0to 1 V.D.C., 1to 5 v.D.C,
4t07V.D.C,0t05V.D.C, etc. Control input must not share common grounds with
the output.

Triac Solid State Switch: Rated at 1.0 A, 240 VAC max. (resistive). Not used to drive
contactors or SSR’s.

Alarms: Two optional. Full selection of alarm actions.

Alarm Relays: 1.0 Aat 120 V.A.C. only. For resistive loads. Normally open or normaily
closed output contacts selected by internal jumper. Alarm relays are fused.
Security: Three conditions selected by internal switch.

Housing: Flame retardant U.L. rated plastic. Sealed membrane switch front panel is
moisture and oil resistant. Wiring terminals are located on the rear. Full plug-in
construction.

Weight: Approx. 2.5 Ibs.
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Programming in the Set-up Mode
As an aid to programming, a blank “Programming Selection Table” is located in the
back of this instruction booklet. it may be used to pre-select your program choices.

During programming, in the “Set-up”’ condition, all outputs will be off.

Remove the controller from its housing as described under “Removal From the
Housing”.

Set the security switch to “Set-up”. Switch #1 “ON", switches #2 and #3 off (down)
as described under “‘The Security Switch”.

Replace the controller into its housing and power the instrument.

All lamps and display segments come on for 2 seconds for a lamp test for user
examination to determine if they are all operative, Turn power off, then on, if more time
is needed.

In showing what the displays may indicate in these instructions, a heavy line at the
top of the displayed item means that it appears on the upper display —; heavy line
at the bottom, the lower display[ 7.

is then displayed, indicating that an internal diagnostic test is taking place.
if t£5t] is then displayed, service andjor recalibration is required.

When the control passes the diagnostic test, the displays will then indicate both the
pracess value and the set valye. This is considered “home” position. The controller
will return to the "*home” position if no keys are pressed for 8-10 seconds. This can
be defeated by holding in either the “Index’' or “Enter” key pads.

Repeated actuation of the “Index’ key pad advances the various programmable
functions onto the displays for either viewing or changing. At each function display,
if nothing is done, the controller will return to the “home”’ position unless the “Index’’
or “Enter” key pads are continually depressed as described above.

The *“ Increment”” key pad is used to raise a setting, turn certain functions “on’’
Or to choose any one of many conditions for certain functions. The “Decrement”’ key
pad is used to lower a setting, turn certain functions “off” or to choose any of
many conditions for certain functions. They both operate at a variable speed to allow
rapid setting. Settings change faster as the key is depressed longer.

Index items may be presented in reverse order by depressing the “Decrement”’ key
pad and then depressing the “Index” key pad.

No settings can be entered into memory without depressing the “Enter” key pad. The
previous setting will be retained if not “Entereqd”’. When depressing the “Enter” key
pad the displays will Mmomentarily go blank, indicating that the new data has been
“Entered” into memory.

Programmable data will be presented ag shown in the following chart, At each step
Press “Enter” if you wish to retain that particular data choice that is being newly entered,
If no change is desired, press “Index” to proceed to next programmable function. If
the displays automatically return to the “home” position before being able to make
changes, simply repeatedly depress the “Index” key until back to the function of interest.
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Set-up for T/C Short Protection
1.Leave L8 under the following conditions:
a.Contro! set value is not greater than 190 °F.
b.If the control application is “cooling”.
¢.Where there is more than one controller on a machine and adjacent
zones will keep the heat from dropping even through one zone fails to
heat
d.If e appears and L£5 | is B+ ], then, control power is turned
off, then on, and the process returns to the control set point.
e.While performing calibration or testing.
f. When using *“ON-OFF” control,
2.0ther considerations with
a.lf T/C short or heater malfunction is intermittant, may not
appear until the controller can no longer do its best to keep the process
under control.
b.If power to the controller is turned off and then turned on again and the
process value is less than 10° below the set value, may
appear. Wait until the process value is greater than 10° below the set
value or program CEE
c.If controlier is moved from one process to another process must be
set up again.
3.To Set Up » Proceed as follows:
a.Security switch #1 must be in the up (on) position for “Set-up”.
b.Actuate the ““Index”’ key pad repeatedly until appears on the lower
display. Depress the 4 ] key pad so that appears on the upper
display. Press the “Enter’’ key pad to retain.
¢.Turn power to the controller off, then on, and verify each programmed
value or function.
d.Return to either “level 1" or “level 2" security. See “The Security
Switch.”
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Changing Sensors

Your controller is calibrated for three sensor types. See ‘‘Model Identification” for
your input. To change from one type to another is done in programming. See Condition
T1, T2 or T3 under “Programming in the Set-up Mode” and follow instructions for
programming to your desired sensor.

Changing Output Modules

Remove the controller from its housing as described under “Removal From the
Housing”. Locate the plug-in module and remove it by un-plugging both the small
cable (it present) and the module from its socket.

Install new module and cable (if present).

Re-wire rear terminals of control for the external wiring proper for the newly installed
module.

Place the internal security switch into the *‘Set-Up”’ condition as described under “The
Security Switch”'.

Re-install the control into its housing and re-program *“Control Output Functions” as
outlined under “Programming in the Set-up Mode”.

DIMENSIONS

ST
B ] |/

——J 32mm [11/47])
108mm [41/47) 103mm {4 1/167)

CUTOUT FOR ALL MODELS
92mm x 92mm (354" x 3%")
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PROGRAM SELECTION TABLE
Use this table to fili in programming choices as an aid when programming your con-
troller. Make copies of this blank table or request additional copies from the factory.
SET POINTS

Index ltem Choices

Walue within and

Choice

Set Point 1

Fy value within and

Alarm Point 1 If alarms are present

Any value within and .

Alarm Point 2 If alarms are present

PROGRAMMING FOR AUTO-TUNE OR PID CONTROL

Index ltem I Choices Choice
EZT) SET)i or
or
Self-Tune or
manual tune PID

S
3 6 to 1000°F (or equivalent °C) for temp
Proportional Band inputs or 6 to 4000 counts for current or]
voltage inputs.

]

Off=no reset or select from 0.1 to 99.9
minutes in 6 second increments.

OFF=Must select reset time.

Manual offset Correct

Off=no rate or select from 0.01 to
to 99.99 minutes in 0.6 second
increments,

Automatic Rate time
or

Restart auto-tune learn
Continue auto-tune learn

Ee-E] or [Fant)

Select from 0.1 to 99.9% 7

43



CONTROL OUTPUT FUNCTIONS
Relay Output Module

L Index Item Choices Choice
TH to seconds.
Cycle rate (time proportioning)
or e

Do

Pulse output (Pulse
proportioning)

or set point on-off differential
* degrees to [E7% ] or
on-off output degrees to

"When confirming these functions after programming, press “‘Enter” to display the pulse
output or on-off differential choice.

Triac Output Module and 24 V.D.C. Output Module

Index Item Choices Choice

[ 53 T to [ 71 seconds

cycle rate (time proportioning)

no other adjustment necessary for this
index item

utput
or At

Pulse output (pulse
proportioning)

set point on-off differential

| i ’ degrees to or
r output (29 degrees to

"When confirming these functions after programming, press “‘Enter” to display the pulse
output or on-off differential choice.

Current Proportional Output Modules

Index Item Choices Choice
No other adjustment necessary for this
Current proportional output index item

Voltage Proportional Output Modules

[ Index Item Choices Choice
No other adjustment necessary for this
Voltage proportional output index item
44




OTHER CONTROL FUNCTIONS

Index Item

Choices

Choice

or

Degrees fahrenheit or degrees
celcius

FJor ]

This condition not present on current or
voltage inputs. See “‘Input Selection
(Current and Voltage Ranges).”

Set Point low end

any [###% within range span

Set Point high end

any within range span

Set Point 1 output low end
restriction

to[_25) percent

Set Point 1 output high end
restriction

to percent

.

or

Set Point 1 action direct or
reverse acting

] or[F]

or
Set Point 1 status light lit with
output on or with output off

e or [

o
N
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ALARM FUNCTIONS (IF PRESENT)

or
Alarm 1 action direct acting
(high alarm) or reverse acting
(low alarm)

Index item Choices Choice
orlzE]
Alarm type absolute (non-
tracking) or deviation (tracking)
e or

B
2

=)
Ea

or

=
1

e
|

Alarm 1 status light lit with out-
put on or with output off

or Farf

Alarm 2 status light flasher on
or off

T or
or AL
Alarm 1 status light flasher on
or oif
or )
or IF[EL_] is selected, then also
Alarm 1 reset t);pe, on-off ) | setect , alarm 1 power interrupt
(automatic) or alarm (manual) functionfiz—] or
or[F ]
Alarm 2 action direct acting
(high alarm) or reverse acting
(low alarm)
or s
Alarm 2 status light lit with out4
put on or with output off
or
or |[Ric¥
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ALARM FUNCTIONS (IF PRESENT) (Continued)

Index ltem Choices Choice
o -
or i is selected, then also

Alarm 2 reset type, on-off
(automatic) or alarm (manual)

select , alarm 2 power interrupt
function or

“When confirming these functions after programming, if has been selected, press
“Enter” to display the alarm power interrupt function choice.

INPUT SELECTION (THERMOCOUPLE AND RTD ONLY)
Thermocouple Types E, J or K

Index ltem Choices Choice
=Type E, Chromel/Constantan
or =Type J, Iron/Constantan
=Type K, Chromel/Alumel
or
Thermocouple input
_ or
or sl S
Thermocouple short protection
Thermocouple Types T, R or S
Index ltem Choices Choice
=Type T, Copper /Constantan
or =Type R, Plat, 13% RH./Plat.
=7 =Type S, Plat, 10% RH./Plat.
or
Thermocouple input
E=Jor
or
Thermocouple short protection
RTD Calibrations 104, 105 or 106
Index ltem Choices Choice

RTD input

=Platinum 100 OHMS at 0°C.
(American curve)
alpha =.00392 OHMS/OHM/°C.
=nickel 120 OHMS at 0°C.
=platinum 100 OHMS at 0°C.
(DIN curve)
alpha=.00385 OHMS/OHM/°C.
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Input Selection (Current and Voltage Ranges Only)

Index Item Choices Choice
Any from 100 to 4000 counts below

Display low value.

Any from 100 to 4000 counts above

Display high value

IRININY
§

.1 resolution
.01 resolution
.001 resolution

1 unit resolution. No decimal point

VRIRININY

Decimal point position
. Jor BFF
or
20% zero suppression
7 no descriptor (apply label)
or or
3 [ °F descriptor
or or
°C descriptor
Engineering units

o
Em
w
(2]

=
he]

—-~
[o]
=

e

Input fault time

to[S4E% minutes in minute (6 second)

increments

48




OMEGA ... Your Source
for Process Measurement
and Control

TEMPERATURE
[J Thermocouple, RTD & Thermistor
Probes & Assemblies
[J Connector Systems and Panels
] Wire: Thermocouple, RTD and Thermistor
(] Calibrators and Ice Point References
[0 Recorders, Controllers and Process Monitors
[ Data Acquisition Modules and Data Loggers
[J Computer Sensor interface

PRESSURE/STRAIN

O Transducers

O Strain Gauges

[J Load Cells

O Pressure Gauges
) Instrumentation

FLOW
CJRotameters
) Flowmeter Systems
OJ Air Velocity Indicators
[J Turbine/Paddlewheel Systems
[J Vortex Meters and Flow Computers

pH
(J Electrodes
[J Benchtop/Laboratory Meters
J Controllers
(J Calibrators/Simulators
O Transmitters
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