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SECTION 1 GENERAL INTRODUCTION
1.1 GENERAL DESCRIFTION AND CAUTIONS

The OMEGA® CNB50(0 Series 1/8 DIN and 1/4 DIN Temperature/
Process Controllers feature;

"

T R T T O T Y

“OMEGA LOGIC” {allows selection of various cooling and
damping sattings relative to single and mullilag processes and
storage effects

Single input, selectable, RTD, thermocouple, and linear input
models available

Nen-volatile memory

NEMA 4X front panal

Adjustable hysteresis and heal-cool spread

User selectable output configurations

Auto-manual operatlon (bumpless)

Selectable controd modes (PID, P, PD, P, and On/Off)
User selectabls ramp to setpoint

Auto tuning heat or cool

Dual output capability

Twin branched, double wipe comacts

Rugged molded housing with bariers and lecking terminals
100mm depth bahind panel

Wide range power supply: 100 to 250%ac and 100 to 330Vde

MOTES
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1.2 AVAILABLE MODELS
PART NUMBER
CHBG4F1

CMas42:F1

CMAsE1-F1

CMassaF1

CMAsE1F1

CHEsE2F1

OFTIONS
See Section 7 lor inlormation o the Tollowing cptions:
+ RS5-232 and RS-485 communications

DESCRIFTICN

1/8 DIM verical
Single output controller

118 DIM vedical
Dl autputl contraliar

118 DIN harizantal
Single output comroller

18 DIN horizontal
Dupal output confrallar

114 DIM
Single cutput controlier

1/4 DIN
Dwal output contraber

See Section B lor iInlormation on the following options:

* PRemole sélpain
« Recordar output

+ Transducer power supply
= Healer break slarm

and are a Fire Hazrard.

CAUTION
| High Voltage and High Temperaiure can cause injury

Pleaze read all of the

instructions, have only skilled professionals wire the
umit, and use an a

safely control.

temperature andfor pressure
wen the best components can be

damaged or may not be fall-sate.

WARNING NOTES AND ERROR CODES

DISPLAY PROBLEM ACTION
ErH Open sansor Check sensor gnd winng |
_Eml | Reversed sensor Check Sensor wiring
EmQ AT grrar Aeturn o factany
Err.d AT arror Return bo lackony
- Digplay aut-af-range Sensor ower- or under-rangs:
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1.3 SPECIFICATIONS

PERFORMANCE
ACCURACY:
SETPOQINT ACCURACY:

+0,2% of full scale, + one digit
150.4°

TEMPERATURE STABILITY: 5V C maximum; 3p\/=C typical

TC COLD EMD TRACKING: 0.05°C™C ambient
NOISE REJECTION: Common mode =100 dB
Sanes mode =70 dB
PROCESS SAMPLING: 10 Hz {100ms)
INPUTS
THERMOCOUPLE: 6 (K, J. N, B, T, 5) Maximum lead
rasislance 1000 for rated accuracy.
RTD: Platinum 2 and 3 wire, 1004 a1 0°C,
DIN curve standard (0.00385)
LINEAR: 0-50m 10-50mY 0-5% 1-5Y
0-20 /4-20m#
QUTPUTS: #1 reverse acting (healing)
#2 direct acting {cooling)
R Relay 5A @ 120Vac resistiva
34 @ 240Vac
F 4-20mAde, 5000k masx.
oc 20Wde pulse
T Cpticnal solid state ralay
rated 1A continuous & 120/240Vac
ALARMS: Electromechanical relay, 5A @
120Vac, 3A & 240Vac. Solid state
relay 120v240Vac, zero voltage
switched, 1A continuous, 104 surge
@ 25°C
CONTROL CHARACTERISTICS
SETPOINT LIMITS: Limited 1o configured range
ALARMS: Adjustable for highflow, selectable
process or deviation
RATE: 0 1o 900 seconds
RESET: 0 to 3600 seconds
CYCLE TIME: 0.2 to 120 seconds
GAIN: 010 400
GAIN RATIO: 010 2.0 (in 0.1 increments)

CONTROL HYSTERESIS:

1 1o 100°F/C (OMIOFF
configuration)

COOL SPREAD (OUTPUT 2):0 1o 100°F/C (above setpaint)

DAMPING:

RAMP TO SETPOINT:
AUTOTUNE:
GENERAL

LINE VOLTAGE:

Selectable (low, normal or highp
1 1o 100 minuies, or OFF
Operater initiated fram front panel

115 to 230Vac + 10%, 50-80 Hz
115 to 300Vde = 10% (Auto-Polarity)

©)



SPECIFICATIONS (Cont'd)

DISPLAY:

1/8 DIN Dual, 4-digit, 0.38" (9.2 mm) LED
display; process/orange, menu-
parameter’ green

1/4 DIN Dual, 4-digit LED display;
processiorange, 0,55 (14 mm)

menu-parameten’grean, 0,36

(8.2 mm)
POWER CONSUMPTION:  Less than BVA (& 120Vac)
WEIGHT: < Boz (<226.8 q)
PAMEL CUTOUT:
1/8 DIN 3822 x 1.772" {32 mm x 45 mm)
1/4 DIN 3.622° (92 mm) square

DEPTH BEHIND PANEL: 3,837 (100mm)

FRONT PAMEL RATING: MEMA 4X

OPERATING TEMP.: 32 to 131°F (0 to 55°C)

HUMIDITY CONDITIONS: S90% AH maximum, non-condansing
PARAMETER RETENTION: Solid state non-volatile memonry

CONMECTIONS: Input and cutput via barriar strip with
locking terminals
CONTACTS: Twin bifurcated

SECTION 2 INSTALLATION INSTRUCTIONS
2.1 UNPACKING

Remave the Packing List and verify that you have received all
equipment. If have any questions about the shipment, please
call the OMEGA Customer Service Depariment,

When you receive the shipment, inspect the container and
equipmeant for any signs of damage. Nate any evidence of rough
handling in transit. Immediately repart any damage 1o the shipping
agent.

NOTE
The carrar will not henor any claims unless all shipping
material is saved for their examination. Afler examining and
removing contents, save packing malerial and canton in the
avent reshipment is necessary,

2.2 LOCATING

Select a location for the confroller where it will not be subject fo
excassive shock, vibration, din, moisture, oil or other liguids, The
ambiant temperature of the area should be 32 to 131°F (0 to 55°C).

2.3 REMOVYING THE CONTROLLER

Removal of the controller chassis from the housing Is accomplished
by simultaneously pressing the grips on both sides of the front
bazel and pulling forward. Refer to Figure 2-1,

(4)



CASE GASKET

L L L 1 1 1
It it it s sk

Maode: The 1/8 DHN and
1/4 DIN have identical
side dimansions and
profias

|
I

MOUNTING CATGH

Figure 2-1. Parts of the Controller

2.4 MOUNTING

1.

Mount the controller in a 1.771" x 1.771° cutout using the
mounting catch supplied:

1/8 DIM: 3.622" x 1.772" (32mm x 45mm)
1/4 DIM: 3.622" x (92mm) square
A minimum of 4" (100mm) behind pane! depth is required.

Remove the unit from the case. Press the grips on each side of
the bezel firmly until the tabs release and pull the chassis out.

Verify that the foam center gasket is in place on the housing
and slide the assembly through the front of the panel. The
gasket should be between the panel cutout and the case bazel.

From the back of the panel, slide the case clip evenly onto the
controller until the tabs of the collar line up with the mounting
ridges. Press the tabs of the case clip into the ridges of the
housing. The tabs on each side of the case clip are staggered
and the tabs should be flat at all times for a correct seal. Make
sure that you cannot move the case within the cutout. If you
can, then you do not have a correct seal.
NOTE
To remove the case clip, slide a thin screwdriver

under all three tabs on each side at once and pull it off
the case.

Verify that the solid rubber gasket is not twisted and that it is
behind the chassis bezel. Insert the controller into the housing
and make sure that the side grips are securely latched.

()



2.5 PANEL CUTOUTS
Flgures 2-2a and 2-2b show the panel cutouts.

c
3 AECOMMENDED
2 BS0

PANEL CUTOUT
{72.4 mm} A BERe X1TTE
‘ o] (92Mmmi 45 mm)
-

M
L

4.300°
(109.2 Frim}

B :

NOTE: MEASUREMENTS BETWEEM
CENTERLINES OF PANEL CUTOUTS
ARE MINBUW RECOMMENDED,

Figure 2-2a. Panel Cutout Dimensions, 1/8 DIN

g g
4_T00" -
(118.4mmj
— L L 7 E
43007
(1082 mm)

— -+ l [E

\l I

Y
RECOMMENDED PANEL CUTOUT
3.622° 50 (92 mm 50Q)

MOTE: MEASUREMENTS BETWEEN
CENTERLINES OF PANEL CUTOUTS
ARE MINIMUM RECOMMEMNDED,

Figure 2-2b. Panel Cutout Dimensions, 1/4 DIN
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2,6 CASE DIMENSIONS
Figure 2-3 shows the case dimensions.

A B
T A "|

L . E1 L l—
e T nmq_* | § 5 e |
|
E
g IGETE
h— —+
ey
|" |1'lfil:|rrw| B
B - |"‘ al T
|
e
[
4ma
[+ fagimmy
T - T
[ Pey | |" 1100
|
Ay
CLETE S

Figure 2-3, Case Dimensions

2.7 WIRING

Make all connections in accordance with the National Electrical
Code and local regulations.

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

2.7.1 Contact ldentification
Figure 2-4 shows contact information.
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DIGITAL COMMUNICATICNS

GND | RS 232
EEdEEEE

N M.{H o
o
MEE A | L1 —a- M T INRPUT
5060 He ATlD Ty
L2 il
WOTE: FOR 2 WIRE RTD
JUMPER 18 & 19

Figure 2-4. Contact Information

2.7.2 Thermocouple Wiring

Figure 2-5 shows thermocouple
wiring. Befare wiring, check
thermocouple and extension
wire 1o be sura that they
conform to the appropriate
thermocouple fype. With ISA
type thermocouples, the
necﬂan'u'& lead (genarally colared

red) is wired to terminal #19 and
Figure 2-5. Thermocouple the positive lead is wired o
Wiring terminal #20. Extension wires

must ba the same alloy and
polarity as the thermocouple. The thermocouple circuit resistance
should not exceed 100W for rated accuracy, Errors will occur if
resistance is higher.

CAUTION
0O NOT RUNM THERMOCOUFLE LEADS IN THE SAME
CONDUIT AS THE POWER LINES. IF SHIELDED
THERMOQCOUPFLE WIRE IS USED, TERMINATE THE
SHIELD ONLY AT THE PAMEL GROLIND,

(8)



2.7.3 RTD Wiring

Figure 2-6. RTD Wiring

Figure 2-6 shows RTD wiring. The
unit accepts 2 and 3 wire 100 £
Platinurm ATD's. 2-wire RTD's are
connacled to tarminals #19 and
#20 with a jumper connecting
terminals #18 and #15. Keep
leads shor and use heavy gauge
copper axfension winas, i
necessary, o minimize lead
resistance. For long uns, use 3-
wire RTD's and wire gauge

sufficient that resistance does not exceed 10 0, An emor of 0.2°F
will result for each additional 10 £

CAUTION
DO NOT RUN ATD LEADS IN THE SAME CONDUIT AS
THE POWER LINES. IF SHIELDED RTD WIRE IS USED,
TERMINATE THE SHIELD OMLY AT THE PAMEL

GROUND,

2.7.4 Sensor Configuration

NOTE
You may configure the unit for varicus
temperalure ranges or vanous process inputs.

ERONT PANEL SETUP
Temperature:

Process:

Select MENU 05,

. Advance to SnSr parameter.

3. Select appropriate T/C or ATD
range.

4, Advance to Unit parametar,

5. Select approprigte units G or F.

&, Retumn 1o main display (MODE
= key).

1. Select MENU 05,

2. Advance 1o Sn00.

3. Select suppressed or unsup-
pressed,
2.4 1-5V, 0-5V.

4, Advance fo Filt parameter.

5. Select desired filter time
constant,

0.1s, 1.0s, 105,
6. Select MENU 03,

B3 =
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7. Advance to L.Scl

B. Select desired low scale reading
&g, 03V 0V = 0 counts.

f. Advance to H.5cl paramatar,

10, Select desired value for full scale
counts.

11, Retum to main display (MODE KEY) =

HARDWARE SETUP (See table in Figure 2-7)

1. Remove controller from casa.

2. Locate jumpers (JMPO1 and JMPOZ)
on PCE #560A260U01 near sensor
input arminals,

3. Sel Jumpers according to chart
far desired inpul type

NOTE
Calibration is necessary when changing betwean RTD
and thermocouple (see Section 8).

WARNING
STATIC SENSITIVE DEVICES ARE PRESENT. PROPER
HANDLING 1S MANDATORY.

INPUT TYPE JMPDY

Themmocouple Dk Dt
RTD Ot LT
Woltmge <100 mv Ot LT
Woltage =100 mv In Ot
Curent Process In In

Figure 2-T. Jumper Configuration

2.7.5 Electrical Moise Suppression

Electrical noise is unwanted electrical signals which produce
undesirable effects in measurement and contral circuats.
Micraprocessor based equipment is especially sensitive to the
effects of alectrical noise. The controller has built-in circuits to
reduce the effects of electrical noise from varous sources. To
further reduce these effects:

Separate External Wiring: seperate connecting wires info
bundles; power input and output, signal, low level alarms and
outputs, Then route the individual bundles through separate
conduits or metal frays.

(10)



+ Lse suppression devices: for additional protection, you may
want to add suppression devices ke an R.C. snubber at the
gxtarnal noise source. The A.G. snubber kit (part numbaer
1821-101) is available for this purpose.

2.7.6 Power Wiring and Oulput Wiring

The CNE500 power supply accepts 100 to 250Wac and 100 to 330Vde
without any switch setfings or rity considerations. Make all wiring
connections in accordance with the Mational Electrical Cede and local
regulations. Use N.E.C Class 1 wiring for all power terminals. It is
advisahle to fuss tha incoming power line, terminals #3 and #10, with
280G, 0.5 Amp maximumn rafed fuses . Be sure that only the instrument
power input i fused and not the load.

21 22,

2%

VIS-E30 VAL Li
Ei-60 Hx

L2

Figure 2-8. Power Wiring

2.7.7 Typical Application
Figure 2-9 shows a typical wiring application.

THEATAL CORMUTICATIONE
I?U MWT CHID |AE 232
A i | AS 485
: [
CUTPUT 2 [
ALARRE {
BLARM 2 [
14
—s- P
LINE Ao ¥
—_—
HGTE; FOHR 2 WIRE ATD
JUMPER 18813
L':I Li
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SECTION 3 OPERATOR INTERFACE
3.1 FRONT PANEL CONTROLS AND INDICATORS

Upan power initialization, all LED's and displays will mormentarihy
illurninate, Within 3 seconds, the upper display will indicate either
“ATAE (temperature controller) or "AP48° [process controller). The
bottom display will ndicate either tFnn®, “tCnn”, or "PCnn",
depending upon controllar configuration, The last two digits “nn”
indicata the software revision supplied with your controller.

NOTE
PLEASE PROVIDE THIS REVISION NUMBER WHEN
CONTACTING OMEGA.

Figure 3-1. Front Panel Controls and Indicators

O1 = Oulput 1 present, reverse acting control
02 = Dutput 2 present, direct acting control
Al = Alarm driver for alarm 1 energized
A2 = Alarm driver for alarm 2 energized
F1 = Indicates option 1 energized
F2 = Indicates oplion 2 energized
= PARAMETERACCESS KEY:
a. Press for 3 seconds to enter Menu 01,
b. Allows scrolling thraugh menu parameters.
€. Press for 2 seconds to abor ramp stariup.
= RAISE KEY! increases selected parameter value and
sefpoint temperature; fast step progression after delay
= LOWER KEY: dacreases selected parameter value and
selpoint lemperature; fast step progression after delay
= MODE KEY: (Operating, standby, autotune, manual,
unlatching alarm)
a. Press any fime in menu 1o retumn to setpaint,
b. Press for 3 saconds to enter standby mode

¢. Prass for & seconds to enter autotuning or manual

Tw:f}' depending on damping selection (refer 1o Section
1.3).

d. Deactivation of latching alarms.

b)

miae
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PY = PROCESS VALUE DISPLAY
A steady state display of actual process value or ermor codes.

5Y = SETPOINT/PARAMETER DISPLAY

a. A steady state display of setpaint

b. A steady state display of manual % output

€. An altemating display indicating Standby made

d. An alternating display indicating the contraller is tuning

e. An alternating display of parameters and their st
valuas.

SECTION 4 MENU ORGANIZATION AND PARAMETER
DESCRIPTION

4.1 MENU OPERATION

This controller has five MENU levels, in which specific parameters
can be set. Belore operaling, set parameters fitted to the controller
system according to the procedure detailed in Section 5 1o ensure
correct operation of the controller. Place the system in “StandBy” by
pressing and helding in the MUD.E&:} key for approximately 3
seconds while setting parameters. While the parameter |abal and
value are displayed, change the parameter by using the RAISE

[ # ) and LOWER | % | keys.

The contraller is configured using five menus. This eliminates the
confusion and bulkiness of one long menu and enables accessing
onlv the relevant parameaters.

Reter to the flow charts on the following pages.

4.1.1 MENU "00"

When in this menu, all keys are temporarily disabled,

Press the PARAMETER/ACCESS | © ) key for 3 seconds. This
allows you to enter the access code selection area. When in this
e, no Paramalers can be changed except the access code 1o
select a different manu. Also, note that the anly active button is the
PARAMETER/ACCESS | €2 ) key, The unit cannot be placed in
standby or manual operation. However, il a latching alarm is
triggered, you can deactivale the alarm by pressing the MODE (=)
kay (provided the alzrm condition has been clearegj.

4.1.2 MENU 01"

Thiz menu allows tolal operation of all keys. When in this menu,
only the setpoint can be changed using ufe appropriate RAISE
{ Jor LOWER (% ) . Standby, tuning and/or manual
operation are row also available.
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Figure 4-1. Temperature Controller Menu Hierarchy

4.1.3 MENU "02" (Temperature Controller)
Gn.o1 = Gg%n output 1 (PID heat gain) adjustable from 0 to
4

Gr.og Gain ratio output 2 (PID cool gain ratio) adjustable

from 0.0 to 2.

rAlE = Rate, (PID rate) adjustabls from 0 to 900 seconds

r3Et = Reset, (PID reset) adjustable from 0 1o 3600
seconds

H.HyS = Heal hysteresis (ON/OFF cool hysteresis)
adjustable frem 1 to 1007

C.HyS = Coaol hysieresis EION."CIFF cool hystergsis)
adjustable from 1 to 1007

SPr = Spread, adjustable from 0 to 100°, Separation of
coaling activation from setpoint,

dPnG = Dampingl_::autulma damping select) adjustable, Lo,
Mormal, Hi, Off

Lo = Fast recovery from process upset with shight
avershool, Single lag processes, e.g.,
adequately powered with excellent coupling
betwean load and sensor; require quick
response and the tightest possible
temperatura control,

Momal = Normal recovery from process upsets
with no overshoot, Two lag processes, e.9.,
heaters that are properly sized; good coupling
between lboad and sensor,

Hi = Slow recovery from process wpsets, no
avershoots. Three lag processes, ie., are
avarpowered, have multiple lags; poor
coupling between heater and probe.
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Off = Autotune feature is de-selected and enables
manual output control capability.

4.1.4 MENU "03" (Temperature Conftroller)

ALl = Alarm 1 (Alarm 1 presst). Adjustable over sensor range

AlLr2z = Alarm 2 (Alarm 2 preset). Adjustable over sensor range

Cy.t1 = Cycle time output 1 (FID output 1 cycle fime) adjustable
from O to 120 seconds. Setfing to "07 initiates 200ms
timebase.

Cy.t2 = Cycle ime output 2 {PID output 2 cycle lime) adjustabde

from O to 120 seconds. Sefting to *0" initiates 200ms
timebase.

NOTE
Cycle time setting is required for smooth
proportional aperation of valves and phase fired
controllers, Setting the cyche time too long will
cause ripple in the process, whereas too short a
satting decrease relay contacior life.

OUTPUT MODULE ~ RECOMMENDED SETTING RANGE

R 5to 120
F Must be sat to 07
Dc Ote 120
T Oto 120

Pt = Setpoin target time (ramp-to-sefpoint) adjustable from 1
te 100 minutes. Select DFF to disable.

L.5P.L = Lower setpoint limit, adjustable over sensor range.
USSP L = Upper setpoint limit, adjustable over sensor range.

4.1.5 MENU "04" (Temperature Controller)
idne = kentfication number (cormmunication |D number)
from O to 95,

baUd = Bawd, parity, and data bit selection

307 = 300 baudodd parity'7 data bits/2 stop bits
6.0.7 = 600 baud'odd parity/7 data bits/2 stop biis
12.0.7 = 1200 baudiodd parity/7 data bits/2 stop bits
24.0.7 = 2400 baudiodd parity/7 data bita/2 stop bits
3ng = 300 baudno parity/8 data bita1 stop bit
6n8 = G600 baudno panty/8 data bits/1 stop bit
12.n8 = 1200 baudno parity/8 data bits/1 stop bid

24n8 = 2400 bavd/no parity'd data bite!1 stop bit
CALL = Calibration low (offset adjustment +10% of range)
CALH = Calibration high
4.1.6 MENU "05" (Temperature Controller)
NOTE
As a precaution, all outputs are turned OFF in

this manu. Tharalore, thess parameiars must
be salacted prior to startup.
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MENU DESCRIPTION SUBMEMNU DESCRIPTION
SnSr = Sensor Type Code Sensor
cA K tharmocouple
J oJ thermocoupls
fi M Ehermocouple
r R thermocouple
1 T thermocoupie
5 5 tharmacouple
P RTD
d BTD (decimal rangs)
Filt = Digital Filtering a.1-10.08
oun = Qutput 1 action HLP Heat PID
HLO Haat ONOFF
oue = Output 2 action CL.P Cool PID
CL.0 Cool ONOFF
Col.t = Cooling type H20 Watar [non linsar
output relative to
femp. deviation)
nor Mamal (near output
relative o
temp. dewviation)
AlHL = Alarm 1 HighLow Lo Low
Select Hi High
Al1LPD = Alarm 1 Typa Pr Process
dE Deviation
A1LOP = Alarm 1 Oulput O Ot
nor Mormal
LAt Latch
A2 HL = Alarm 2 HighLow Lo Law
Select Hi High
A2 FD = Alarm 2 Type Pr Procnss
dE Daviation
A2.OPF = Alarm 2 Output Off Ot
nor Mormal
LAt Laich
Unit = Degrees c Calsius
F Fahrenhgit
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Figure 4-2. Process Controller Menu Hierarchy
4.1.7 MENU "02" {Process Controller)
Gn.ol = Gain output 1, adjustable from O to 400
Gr.a2 = Gain ratio output 2, adjustable from 0.0 to 2.0
rAE = Rate, (darivalive) adjustable frarm O to 900
saconds
r3Et = Reset, (PID reset) adjustable from O to 3600
saconds
Hy51 = Output #1 hysteresis adjustable from 1 to 100
units
HyS2 = Qutput #2 hysteresis adjustable from 1 to 100
units
SPr.2 = Spread adjustment cutput #2, adjustable from O
to 100 units
dPnG = Damping (autotune damping select) adjustable,

La, Marmal, Hi, O

Lo = Fast recovery from process upsst with slight
overshont. Single lag processes, e.g.,
adequately powared with excallem coupling
between load and sansor; raquire quick
response and the tightest possible process
control,

Mormal = Mormal recavery from process upsats
:ilh*gn ?r'::l{shn-ul. Tw?t;la.g F;dmﬂsaeds, EL%!

eaters are proparly sized; good coupling
between load and sensor,

Hi = Slow recavery from process upsets, no
overshoots. Three lag processes, le., are
overpowered; have multiple lags, poor
coupling between load and sensor.
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Oft = Autotune featurs is de-salected and enablas
manual output control capability.

4.1.8 MENU "03" (Process Controller)

ALrl = Alarm 1 (Alarm 1 preset). Adjustable over sensor range

ALr2z = Alarmm 2 (Alarm 2 praset). Adjustable over sensor range

Cy.t1 = Cycle time cutput 1 (PID cutput 1 time) adjustable
from 0 1o 120 seconds. Setting to 07 initiates 200ms
cycla time

Cyiz =

Cyele time oulput 2 (PID output 2 zgcle time) adjustable
from 0 to 120 seconds. Setting to “0° initlates 200ms

eycha tima.
NOTE

Cycle time setling is required for smooth
proporional oparation of valves and phase fired
controllers. Setting the cycle time too long will
cause ripple in the process, whereas too short &
setting will decrease relay contactor life.

OUTPUT MODULE ~  BRECOMMENDED SETTING RANGE

B S5to 120
E Oto 120
F Must be st to 07
& Oto 120
T 0o 120

SP.tt = Setpoint target time (ramp-to-sefpoint) adjustable from 1
ta 100 minutes. Select OFF to disable,

L3cL = ng end engineering units, adjustable from -1999 to
83999,
H.Scl = High end engineering units, adjustable from -1299 to
399,
4.1.9 MENU "04" (Process Controller)

idno = ldentification number (communication |0 number)
from 0 o 09,

bAUd = Baud, parity, and data bit selection
d.07 = 300 baudiedd parity'7 data bits/2 stop bits
6.0.7 = 600 baudiodd parity/7 data bits/2 stop bits

12.0.7 = 1200 baud'odd parity7 data bits’2 stop bits
24.0.7 = 2400 baud'odd parity/7 data bits/2 stop bits
3.n8 = 300 baudno parity/8 data bita1 stop bit
6.nB = B00baud'no parity/8 data bite/1 stop bit
1208 = 1200 baud'no parity/8 data bits/1 stop bit
24.n8 = 2400 baudino parity/s data bits/1 stop bat
CALL = Calibration low (offset adjustment +10% of range)
CALH = Calibration high
4.1.10 MENU "05" (Temperature Controller)
NOTE
As a precaution, all uts are turned OFF in

this menu. Therefore, these parameters must
be selected prior to starup.
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A2 HL
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A20P
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Decimal Paoint

= Digital Filtering

= Qutput 1 action

=  Dutpul 2 action

= Alarm 1 High/Low
Salect

= Alarm 1 Type
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= Alarm 2 Typa
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Pr
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L
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SECTION 5 OUTPUTS AND ALARMS
5.1 OUTPUTS

Te

o

must be ZERQ when ufilizing this output.

MOTE

Unsuppressad range,
ldamjgasiuﬂ signal
from 0 to span, ia.,

0-20mA ve. 4-20 mA

Supprassed

Mo Decimal Point
One Decimal Foint
Twa Decimal Points
A Second

10.0 Seconds
PID

ONIOFF

PID

OMNOFF

Low

High

Procass

Drviation

Of

Momal

Lakch

Liow

High

Process

Deviation

ot

MNormal

Latch

controller: Units with "Heat" only set "Coal” 1o
FF. Units with "Cool” only set "Heat" to ONJOFF.

Process controller: Units with "Out 1" only set *Out 2° to

OM/OFF. For units with "Cut 2° only sat "Out 1" to ON/OFF.
The contraller oifers varlous preselected output configurations
which are:

R: This 5A/3A (120/240%ac) relay is used for switching resistive
Ioads.

WARNING NOTE
This oufput should not be used with mechanical
contactors or solenoids because they generate
an excessive EMF field which can interfers with

the controller's mic

ocessor. Instead, the T

output is recommended for these applications.

F: This 4-20mA output can deliver full oulput 1o a load having an
input Impedance of 500 £ maximum. The cycle time selling

DC: Pulsed 20Vdc output for driving solid state relays, Cycle time
can be set to optimize load response time requirameants.
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T: This solid state relay is zero voltage switched and optically
isolated from the drive signal. Resistive loads up to 1 amp at
120240V ae may be controlled directly, Using direct contral
there is no limit on the cycle time setting (dewn 1o 200
milliseconds [i.e., Seting “0° in parameters “Cy.117 and
“Cy.12"]). Larger loads may be controlled using an external
contactor. In this case, it is advisable to use cycle settings of
10 secands or greater o minimize contactor wear. External
suppression of the contactor is recommended.

See Section 2.7.5 on electrical nolse.

5.2 ALARMS

The alarm culpul(s) can be of two types: a mechanical relay similar
ta the “A° output of a solid state relay similar to the "7 oulput. The
configuration will be selected according to the following criteria:

NOTE
“T" solid state relays are not capable of
switching do loads.

5.2.1 Alarm Types
Twio types of alarms are configurable:

Process = Seftable over the range of the controller, Will akamm at
pne praset tlemperature satting.

Deviatien = mslame from 1 to 100 degrees. Will trip at the
rence from setpoint.

5.2.2 Alarm Operation
o Deiati

Set the unil's alarms indepandently as process and'or deviation
alarms in Manu "05".

ing/ .

Configure the unit Iatﬁluo%alarm& by selecting “latch” in the alarm
outpul section of Men 2

Linlatching
When a latching alarm has been activated and the alarm condition

has been removed, press and hold the mode key for a few seconds
in order to unlatch the alarm,
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SECTION & QPERATION
6.1 OPERATION

When the unit is first energized, all LED segments and indicators
illuminate to verity proper operation. The display then identifies. the
temperature display units and the software revision number, Refer
to Section 3.1.

After the unit has been energized for 3 seconds, the upper d’t_srﬂajr
will indicate the process temperature and the lower display wil
indicate the setpoint temperature.

Press the PARAMETERMCCESS | €2 | key one time, If the display
does not change, continue pressing for 3 seconds (this signals that
you are in “Menu 007 Reler to Seclion 4.1.1). The bottom display
now allernaltely displays “Ac,Cd”. and a value from 00 to 05. This
value identifies the menu selected. To change the menu, use the
BAISE | ) or LOWER | % ) key.

Prassing the PARAMETERIACCESS (2 ) key will now take you
fhrough the parameters of the selected menu.

The unit is shipped with initial setups determined by the I:n'l:lenlnqr
code, i.e,, sensor type, temperature units, output functions, etc. he
following explains how you would change the unit in the field.

Adter the unit completes the turn on diagnostics, press the
PARAMETER/ACCESS ( € ) key.

Salect Access code 05 via the RAISE | £ ) or LOWER [ ™ ) key.

Press the PARAMETERS ACCESS | €2 ) key and the sensor
dizplay (SnS0) will be atemately displayed with the sensor type,

Again, use the RAISE | £ ) or LOWER (% | key to select the
appropriale sensor.

Pressing the PARAMETERVACCESS | =] ) key will now alter-
nately display *OUH” with the output type selected, Le. HLP, HLO,
or ALr representing heat PID, heat ON/OFF, or Alarm. Selact the
desired function wsing the RAISE [ . ) or LOWER {]V | ke,
Continue through Menu 05 and select the other functions as

ired, Once you have selected and modified the IEarau'n'mmr
values of interest, you can return to the normal display
depressing tha DE (=) kay. You do not have to scroll through
the complate menu. When you retumn to the nomal desplay, you
can now select ancther menu. When all parameters have been
adjusted, return to Menu 01, Mow, press the MODE (=) key to
display tha process lemperature and setpoint.

NOTE
If certain functions are not salected, the parameters
associated with those functions will not be displayed.

6.2 TUNING THE CONTROLLER
6.2.1 Introduction

Litilizing "OMEGA LOGIC” and "on demand” auto tuning, the

G r automaltically sets proportional band, rate and reset
before the process reaches selpaint, "OMEGA LOGIC™ allows the
operator to select various damping setlings relative te single and
multilag procass and storage effects. Reler to Section 4.1.3. These
selections provide quick stabilization of both the heating and
cooling process without overshoot, hunting or cycling.
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6.2.2 Automatic PID Tuning Procedure

For optimum resuls...

1. Generally speaking, the wider the temperature or process
variable spread, the better the results.

2. Multi-zone applications require Auto-tune units on each zone
and simultansoes tuning,

3. Loss of power or a furn-off during the Auto-tune cycle requires
a restart for reliable PID values.

4. Change of state process (i.e., solid to liquid or liquid 1o gas)
may introduce erronaous tuning parameters during process
warm-up. Tuning should be done atter the change has
occurred.

5. Mon PID outputs must be disabled or configured not to
interfere with tuning.

When the damping selection (dPnG, Menu 02) is set to HI, Lo, or

nl the MODE (= ?key will funciion as a standby-tune select key.

Press and hold the MODE (=) key for 3 seconds to initiate Stand-
by mode, Cantinue holding the he;t-u inifiate Auto-luna mode.
LFpm initiating the tune mode, all PID parameters will be engaged:
Aute-tune is now in progress and tunE will be attemately displayed
with the setpoint until tuning is complete.

To abort Auto-tune modea when in Auto-tune, press and haold the
MODE (=) key again for a few seconds.

It desired, the paramaters can be altered manually after Aute-tune.

6.2.3 Manual Tuning Procedure

The following procedure can be used for tuning instead of Auto-

fune.

Ziegler-Nichols PID Tuning Method

This has been an amerted methed of tuning PID [S-Mu%_

controllers using a minimum of fime and setup to reach ive

tuning parameters. OMEGA suggests using a recording device for
maximum results.

1. On Heat'Cool procass, disable the cooling device,

2. Apply power to the process and immediately place the
contraller im Stand-by by pressing the MODE (=) key for 3
seconds. The display will alternate between the setpoint and
Siby.

Adjust 5P to desired satpoint satting.

Adjust rate (FALE) and reset (rSEt) to *00° (Menu 02).

Set heating gain (Gn.o1) to "017.

Enter cycle fime for heating (Cy.11) and cooling (Cy.12) outputs

appropriate for the devices being controlled.

Set gain ratio (Gr.o2) 1o “1.07,

Set cooling type (Col.t) to "o,

Place contraller in cperation by pressing the MODE (=) key

uritil the setpoint value appears.

10. Double the gain (Gruo1) until & small sustained oscillation s
presant,

11. Measure the pericd of one cycle of oscillation “T". Refer 1o

Figure &-1.

o maw

oo -
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12.

13,

14,

15,

16.

Figure &-1. One Cycle

Divide the pariod of cecillation by 8. The resulting number is
the rate time (PAE) in seconds. Multiply this number by 4, and
this is the reset tima (rSE) In seconds.
Enter the rate {rALE) and reset (rSEt) times.
Multiply the gain (from slep #10) by 0.6 and enter the number
as gain (Gn.o1).
Enahbile the cooling device. I over cooling exists, decrease the
gain ratic (Gr.o2) in steps of 0.1 uniil temperaiure oscillation
decreases. It cooling is sluggish, increase the cooling gain
(Gr.o2) insteps of 0.1 until the desired result is achieved.
The controller is now tuned and will compensate for changes in:
Setpaint
Line valtage
Ambiant temperature
Process load

6.2.4 MNotes on Rate and Reset Adjustments

6.3

1. When rate and reset are set to zero, the derdvative and integral
terms are disabled.

2. The minimum ratio for non-zero settings of rate to reset is
limited 1o 1:4, Therefore, as rate is increased, reset will
automatically increase at 4 times the rate value,

RAMP-TO-SETPOINT

In Manu 03, the parametar SP.i allows the operator to enter a
target time from 1 fo 100 minutes for the controller to reach
selpoint. This ramp setpoint can be initiated by two methods:

1. I, during inftial turn on, a target time has been entered into this
parameter, the contraller will ramp to this value.

2, The operator can initiate Ramp-to-Setpoint by retuming to
selpaint after entering a value in SP.it and the setpoint is 8
minimum of 5°F from the axisting process temperature.

Exampte;

When power is lied to the ceniroller, the target setpoint is
loaded from “NOYAAM". Then an initial setpoint is avtomatically
selected based on the process temperature on power up (i.e., initial
setpaint i aqual 1o the procass temperature on power up). The
initial setpoint is then gradually incremenied towards he farget
setpoint,
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Flashes in 5V window

I o L

Ramp up to setpoint Ramp down to setpaint

NOTES
1, Setpoint target time is adjustable from OFF to 100 minutes.

2, While in ramp startup, the setpeint will not be adjustabla.
(Al frant panel keys are disabled).

4. While in ramp startup, if the PARAMETERACCESS [ @ ) key
is pressed in and held for 3 seconds, the ramp stariup will be
abarted and the target setpoint will be the setpoint.

4. Minimum of 5°F deviation between sefpoint and process is
required to initiate a ramp to setpoint.

6.4 AUTO/MANUAL FUNCTION

When the ing selection (Menu 02 dPnG) iz set to OFF, the
MODE (=) key will function as a manual select key,

Hoiding the MODE (=) key for a few seconds puts the contreller
into standby (Sthy).

Continuing to press in the MODE (= ) key inifiates manual mode.
Lipan iniiation of manual mode, the T valua of the PID output will
he preloaded in the % power outpul. The % powear cutput will ba
adjustable from 100% to -1009% (* - " is for the ceol cutput). While in
manual mode the setpoint display will alternate between the %
output selected and the autput controlled, Cool or HEAL.

NOTE
Manual contral mode will continue output even when an error
condition, such as ERR.J, ERR.H, EFF.L, or ERR.Cis
detectad,

SECTION 7 DIGITAL COMMUNICATIONS
7.1 COMMUNICATIONS MODULES

Twe communication opfions are available for the unit to allow
interacing to the most common industry standards.

7.1.1 RS-Z32

This method allows bi-directional data transfer via a three
conductor cable consisting of slgnal ground, recelve input, and
transmit output. It is recommended for less than fitty feet between
computer termingl and the instrument. Note that multiple
instruments cannot be connected to the same port. The RS-232
port is oplically isolated to eliminate Emund loop problems. Mote
that in & typical installation, “data out” of the computer/terminal
connects to the "RCY™ terminal, "Data In” connects to the "XMT”
terminal.
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If shielded cable is used, it should be connected to the frame
ground at one end only. Signal ground is to be connected at
appropriate ground lerminals (ses Wirng Diagram, Section 2.7.7).

7.1.2 RS-485

The RS-485 multipaint capability allows up 1o thirty-two (32)
controllers to be connected together in a hall duplex network. This
method allews bi-directional data transfer over a shielded twisted
pair. The twisted pair is a transmission line and terminating
resistors &re required at the most distant ends of the line 1o
minimize reflections (Typically 60 £2 from each line to signal
ground). The AS-485 circuit is fully optically isalated, eliminating
ground locp problems. Parallel drops from the transmission lines
should be kept as shorl as possibla. Altemately, the line could be
daizy chained at each controller, Note that the polarity of the line is
impartant and each device will specify an "A" o “B" connection (see
Wiring Diagram, Section 2.7.7).

7.2 INTERFACE EXAMFLES
Introduction

This section describes the protacel for communication between a
CMNBS00 controdler and either a video display terminal or computer
(referred to below as "the host”™). Message strings can be of two
types - commands from hast to controller or responses from
controller to host

General Considerations

One host and many controllers may be interconnected on a single
bus. The host may sand commands to any controller and may
recelve responses from any controller, Each controller on the bus is
assigned an dentification code between O and 95, No two
controllers on a bus may have the same identification coda.
Controllers are not capable of communicating with other controllars.

Every valid message begins with a pound-sign (“#") character.

Every valid message ends with a “=CR=". Transmission of a
backspace character by the host causes all controllers o ‘forgat’
the mast recently received character.

A valld message is composed of stant message, controller ID code,
command, parameter, and data.

Every response begins with a ine-feed (“<LF=") character and ends
with & carriage-return line-feed pair ("=CRLF=").

CAUTION
Maodifying parameter #19 by host may cause loss of data link.
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7.21 General Message Format

Flcontroler ] [cammand) [paramater number]  <new valuescunits=[CRLF]

| | I
sun e APTICHAL e
al Chamcins
esaaps Lmun Mpzeans
o Ciaiie U S1%
o MDY Francise,
B ENTER fﬂ.f._m.:dm?
uﬁu'm:u U THD oo 'l e
Humene C m £
Churars DFRE wenDecma |
ol 8 called tar gopimal onE
§C 1 ! T g E
C
PO wommmen e w -
E || TOFF IGESELECT) A-dadoburs o for Dmlait
? o | remans Sdarnsad TWM urite
Al i [RLLCRLY] HOM-THERMAL
[ Faramtiens

Figure 7-1. General Message Format

7.2.2 Serial Communication Data Format

BAUD
CcopE  BAMD PARITY DATA STOR
[1] i) [a74]4] T 2
1 0 obD T 2
-4 120 ooD T 4
k] 2400 oo T 2
4 00 NONE B 1
& B0D MONE B8 1
-] 1200 MOME & 1
T 2400 MONE a8 1 J

Figure 7-2. Serial Communication Data Format
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7.2.3 Communications Notes

The controfler will respond with "<LF>ERROR<CHA=<LF>" for
messages containing invalidfincorrect commands, parameter
number, or data (with decimal, if needed)
Process Value is a READ-only parameter, Theretors, a madity
or enter command for Process Valuws will resull in the fallawing
response from the controller:

"zl F=ERROR=CR=<LF="
For MODIFY or ENTER command: if the new value is out of
ihe parameter's range, the confroller will sed the new valuee 1o
the highest ar lowest allowable parametar value.
Parametars with DECIMAL data musf contain a decimal
character in the DATA portion of the massage.
RAMP "ON" command will not be executed If RAMP fime & set
to ZERD or Absolute Deviation betweaen setpoint and process
value s less than 5°F.
Autotune, Manual, and Ramp commands are mutually
exclusive, i.e., selecting Manual while AUTOTUNE is selectad
will abort Autotune and select Manual.
If the contraller is in stand-by mode, selecting Autolune,
Manual, ar Ramp will de-salect Standby.
Setpoint should not be modified while the controller is in
AUTOTUNE or Ramp-to-Setpoint mode.

The Setpoint ENTER command should not be executed while
the controller is in MANUAL mode.

7.3 PARAMETER LISTS & SAMPLE COMMANDS
7.3.1 Parameter List (Temperature Controller)

TEMPEAATURE CONTROLLER PARAMETER LIST I

HUNBER PARAMETER [T MAX
[ PROCESS WALLE EEMEQH FANGE EENE0A AANGE
b EETFOINT LCAW SF LINT HIGH 5P LINIT
o ACCESS CODE o ]
02 GAINOUTPUT § o 500
™ GAIN RATIZ 2 oo 2
s RATE i ]
o RESET 0 L]
m HEAT MYSTEREEIS 1 1|
o GOt HYSTERESIS 1 o
0 GO SPREAD [ 1™
" DAWPING [SEC 413 0 3
" ALAFM 01 SENSOR FANGE SENSOR RANGE
12 ALAPR a7 SERSON MANGE SENSOR RANOE
£} CYCLE TIuE 1 o L]

|14 CYCLE THME 2 o 12

ls SETPCINT TARGET TIME 0 40=0FF) 100
18 LOW EETPOINT LMT  SERSOR RANGE BEME0A RANGE
1 HIGH SETPOINT LINIT  SERS0R RANGE BEME0A RANGE
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Figure 7-3. Parameter List (Temperature Controller)
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7.3.2 Requesling a Parameter from a Controlier
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Figura 7-4. Requesting a Parameter from a Controller

7.3.3 Parameler List (Process Controller)

| FROCEEE COMTROLLER PARMMETER LIST

MR PARAMETER MM WA

] PROCESS WALLE LOW SCALE  HiGH SCALE
o SETPOINT LOW SCALE  HIGH SCALE
L] ACCESS COOE o 5

m ‘AN OUTPUT 1 1] &0

04 GAIN FATID 2 L] B0

0§ AATE o 810

] FEBET o 3600

or HYBTERESIS 1 1 0

] HYSTORESIS 2 1 ]

o EPREAD Z -] 0

" DAMPING (SEC 493 o ]

" ALARM #1 LOWECALE  HIGH SCALE
b ALARM a2 LOW SCAE  HIGH SCALE
13 CYELE TIME 1 a 20

i CYCLE TIME 2 a 20

1% SETPOINT TARGET TME O [(=0FF) b

L] Lt:l'n' #.‘JU.E -10%0 9999

LH 1558 B

11 DCIH'FHl‘.l.LEHID a 99

W BT RATE (FIG 7.2 o T

Flgure 7-5. Parameter List (Process Controller)
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4. Wire the millivolt source and digital thermometear to terminals

20 (+) and 19 { - ), observing polarity. Use thermocouple
extension wire. Wire RTD o tarminals 18, 19, and 20 as per
RTD label.
NOTE
Calibration of one thermocouple will calibrate all the
thermocouples (+ - )%&).

= The statement above also ligs to RTD calibration.

= The units must be calibra reither RTD OR
thermocouple. ]

» Use an ambient compensating calibrator for the calibra-
tion procadure.

#.1.3 Procedure

2. Set calibration s2nsor input 1o low calibrate sensor
lemperature.

4. Adjust the calibration low (Menu "04°) until the calibrator and
the controller process tempearabune agree.,

4. Set calibration sensor input to high calibrate sensor
temperature.

8. Adjust the calibration high (Menu "04%) until the calibrator and
the controller process temperature agree,

6. Sat the calibration sensor input to an arbitrary temperature and
check to see if the controller agrees. If the controller disagrees
with the calibrator (greater than + 1°), repeal Steps 2 through
6.

CALIBRATION TAELE
(in °F)
THERMOCOUPLE CAL LOw CAL HIGH
K a 2480
J a 1400
N a 2370
R u} 3200
T 4] G600
] 0 3200
RTD (PLATINUM 100<1) CAL LOw CAL HIGH
P -180 1562
o -180 450

Select sensor type in Manu “08" of controllar.

7. Set LEPL and usPL to appropriate values,
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waTial PARAKMETER VALLIES

PARAMETER

MUMBER FARAMETER LABEL IITIAL VALLIE
(] PAOGESS - 100
" SET POINT - .
@ BCCESS CODE ArCd .
L7 HEAT GAIN G E
L0 GAIN RATID G oe 14
L] RATE ] @
o RESET 1500 [
ar HEAT HYSTERESSE HHyS E]
o8 CONL MYSTERESS CHyS 2
£ COOL SPALAD G 2
] TUKE BELECT i ]
" ALAFM 1 B.F. AL 104
[H] ALARM B 5P, Axd s
It C¥CLE TIME ©UT 1 Gyt [3
" CYTLE TIME CUT 2 Cy ke L3
15 5P AAMP TIWE P o
T LERWER 50 LiRAT LEFL o
7 HGHER 5P LIMT UEPL L]
] COMM D no Ll
L] BALD RATE b BT,

Figure 8.1. Parameters and Initial Values

MEMNU “05"

(Temperature Controller)
Sensor Type SnSr J
Crtpaut 1 Function Out 1 Ht.P
Output 2 Function Qut 2 C.L.P.
Coaol Type Col.t Mor
Adarm 1 Hillow A1HI H1
Alarmn 1 Proc/Dev AlLPd Lo
Alarm 2 HyLow AZ H.L FR
Alarm 2 Out Sel A2 0P Ooff
Temperature units Umit F

8.1.4 Functions Test (Temperature Controller)

Using the chart below, cbserve the proper actuation of outputs on
thie unit by changing process:

Process Value Heat Output Cool Output  Alarm 1 Alarm 2
04 Off Off

Cycling On

95 Cycling O Oft -

L] Cycling Of Off ot

104 ] Cyel of on
104 o yeling

105 O Cyeling - Ot

106 O Cycling on o
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| IHITLAL FARAMETER VALLIES: ]

HLWEER FARMMETER LABIEL DEFAULT WALLIE
£ ~ PAOCESE = LG
Ll SETPOINT = 1L0a
& ACCESS CODE deCd -]
bl M G al
o GAN RATT ok L
[ RATE Al [
% FESET r2El o
ar HEAT HFETERESIS HFE1 o
08 COOL HPSTEIAERS HFEE e
[ COCL EPREAD B2 oa
2 DAl OFNG 3

1 ALARM | ALrt 108
12 ALARM 2 ALr? 06
13 CYCLE TIME | crn ]

14 CYCLE TIWE 2 cre 5
15 SP TARGET Lkt 5P R o
L] LW SETPOINT LIMIT L8 0o
1”7 HIGH SETROMT LT e B0
L] CON D i o

L] EWiil AATE EALE 1207

Figure 8.1 Parameters and Initial Values

MENU "05"

{Process Controller)
Sensor Zero Sn.00 U.sP
Decimal Position dEc.P 9.99
Filter Tirme FiLt 1
Cutput 1 Function QuT1 HLp
Output 2 Function ouTz2 CL.P
Alarm 1 HilLow A1H.L Hi
Alarm 1 Proc/Dev AlPd Pr
Alarm 1 Output Select A1.OP O
Alarm 2 HilLow A2 H.L LO
Alarm 2 Proc/Dev A2 P.D Pr
Alarm 2 Output Select AZ.OP off

8.1.5 Functions Test (Process Controller)
Using the chart below, obsarve the proper actuation of cutputs on

the unit by changing process:
Process Value Heat Oulput Cool Qutput Alarm 1 Alarm 2

84 Cycling Ot Odt On

%  Caing of  of o
1.00 e . Off Off
1.04 Off Cyeling ot ff
1.05 Ot Cyeling - it
1.06 Off Cyeling On Cif
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8.1.6 Process Control Calibration

1.  Determing the range, in crder 1o sel suppressed or
unsuppressed and appropriate decimal point position,
EXAMPLE: Suppressed range 10-50MY  4-20mA

Unsuppressed 0-50MY  0-20Ma
Decimal position 19.69 199.9

NOTE
Use Menu “05° to access these parameters.,

2. Set the range of the unit. Use Meanu "03":

LSCL and H.5CL
Lower and Upper scaling

3. After setting the range, follow the steps balow:

a.  Determine the switch setting on the dip switch (on the
processor board). See Figure 2-7.

Apply proper units to input terms MA, MY, W,
Sal in low value on the calibrator. Adjust call. 1o agree.
Set in high value on the calibrator. Adjust cal.H. to agree,

an o

4. Follow the standard procedures to set all oiher parameters
(outputs, functicns).

5. When calibrating all voltage inputs, you must measure sensor
current {calibrator).

CURREMNT; 0-10 V input 50 pa maximum
0-50 My input 50 pa maximum
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SECTION 9 AVAILABLE OPTIONS

9.1 REMOTE SETPOINT OPTION®
* 1 cirewit board, no alarm solid state relay on circuit board
The fallowing ardering suffixes are separately configured at the
factory:
-ASP4  Switch Close & 0 - 5Vdc or
(300 - 10k £2) pot signal input
-RSPE  Switch Close & 1 - 5Vde
-ASPE  Switch Close & O - 20mA de
-RSPT  Swilch Close & 4 - 20mA de

These options require an extzmal switch on pins 14 and 15 and a
remote signal on pirs 12 and 13 to change 1o the second satpaint
value,

Maximum Volt Input Impedanca = 20k 0

Input Impedance = 2500

See Figures 9-1 and 8-2.

Figure 8-2. Remole Setpoint Wiring (Analag Pot with Enabile Switch)
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9.2 RECORDER OUTPUT OPTION

Thiz opfion allows you to re-transmit the process vanable (PY)
signal to an external device:

+ Chart recorder

+ Process controller
*  Indicator

+ Data laggar

This signal is generally used for keeping a log of data information
with respect to time, It is & variable process signal dependent an
sansor type (not a scaleable parameter).

| ot {curment cutput) =0-20mA /4 - 20 mA
Voout {voltage cutput) =0-5/1-5Vde
Valtage compliance =7 Vde
| aut maximum =20 mA
Out impedance = 28580
Oirdering suffix: -PV3 =4 - 20 mA
-PV4 =0-5Vdco
See Figure 9-3.

Figure 9-3. Recorder Output Wiring

9.3 TRANSDUCER POWER SUPPLY OFTION

This option is used to produce a constant dc voltage of 15 Vdc for
an extemal device. This eiminates an additional axternal power
supply. See Figure 3-4.

Maximum Current = 22 mA
Output Voltages = 15 Vdc
Ambient Temperature = 0 - 55°C, 32 - 131°F

Ordering suffix: -XP2 =15 Wdc transducer
See Figure 8-5.
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TIFAMEIDUCTR POAATR SUPPLY
YOLTAGE OuR

RTAGE CATFRUT

Flgure 8-5. Transducer Power Supply Wiring

9.4 HEATER EREAK ALARM OPTION

The OMEGA temperature controller compares a sensor input signal
with the selpoint and makes a power calculation which produces an
output signal to the boad. This is called a "closed loop” application,
The heater break alarm (HB) detects failures in the load or external
relay devices and provides an alasm cutpul.

The HB wses an external current transtormer (CT) to monitor tha
load current. This transformer is usad for 15 and 20 amp
applications. If the load current falls below a set current value, the
alarm condition is met. See Figure 9-6.

= COHTROL SUTPJIT —|

opToRaL | RELEY)BEA

BENSOR HEATER BFILAKER ALBFR

Loan

Figure 9-6. Heater Break Alarm
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9.5

Using this oplion replaces the upper and lower setpoint Bmits in
Menu “03°. This option shows anP;:an heater (not actual current),
50 the current displayed is not absolute.

HEATER BREAK ALARM SPECIFICATIONS
= Remote current transformer:
Indicating range: 2 - 100 A
Waorking class: 600V, 50 - 60 Hz,
single phase only
Max. transient currant: 150 A for 5 seconds
* Heater current range: §-30A
10- 60 A
+ Ordefing sullixes: -HE1 5-304
-HBZ2 10 - 60 A

The remote currant sansing transformer is installed around the
current carnying wire and is connected directly to the LED panel
indicator. When the current exceeds the sensing transformer's turn-
on paint, the LED illuminates to indcate the presence of current.
Two sizes of remote current sensing traneformers are available for
use with either of two types of LED indicators. See Figure 9-7.

Figure 9-7. Remote Current
Transformer

Indicating range: 2 1o 100 A (1 wire pass)
Minimum turn-on point: 2A

Maximum continuous current: 100 A

Maximum transient current: 150 A for 5 seconds
Warking class: 600 Vac, 50 - 80 Hz

Soe Figures 9-8, 9-9, 9-10, and 9-11.
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13

SCHEMATIC

Figure 8-8. Schematic
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Figure 9-11. Heater Break Alarm
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WARRAN I Y/DISCLAIMER

OMEGA ENGINEERING, INC. warrants this unit to be free of defects in materials and workmanship for a
period of 13 months from date of purchase. OMEGA’'s WARRANTY adds an additional one (1) month
grace period to the normal one (1) year product warranty to cover handling and shipping time. This
ensures that OMEGA's customers receive maximum coverage on each product.

If the unit malfunctions, it must be returned to the factory for evaluation. OMEGA's Customer Service
Department will issue an Authorized Return (AR) number immediately upon phone or written request.
Upon examination by OMEGA, if the unit is found to be defective, it will be repaired or replaced at no
charge. OMEGA's WARRANTY does not apply to defects resulting from any action of the purchaser,
including but not limited to mishandling, improper interfacing, operation outside of design limits, improper
repair, or unauthorized modification. This WARRANTY is VOID if the unit shows evidence of having been
tampered with or shows evidence of having been damaged as a result of excessive corrosion; or current,
heat, moisture or vibration; improper specification; misapplication; misuse or other operating conditions
outside of OMEGA's control. Components which wear are not warranted, including but not limited to
contact points, fuses, and triacs.

OMEGA is pleased to offer suggestions on the use of its various products. However, OMEGA neither assumes
responsibility for any omissions or errors nor assumes liability for any damages that result from the use of its
products in accordance with information provided by OMEGA, either verbal or written. OMEGA warrants only
that the parts manufactured by it will be as specified and free of defects. OMEGA MAKES NO OTHER
WARRANTIES OR REPRESENTATIONS OF ANY KIND WHATSOEVER, EXPRESS OR IMPLIED, EXCEPT
THAT OF TITLE, AND ALL IMPLIED WARRANTIES INCLUDING ANY WARRANTY OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED. LIMITATION OF LIABILITY:
The remedies of purchaser set forth herein are exclusive, and the total liability of OMEGA with respect to this
order, whether based on contract, warranty, negligence, indemnification, strict liability or otherwise, shall not
exceed the purchase price of the component upon which liability is based. In no event shall OMEGA be liable for
consequential, incidental or special damages.

CONDITIONS: Equipment sold by OMEGA is not intended to be used, nor shall it be used: (1) as a “Basic
Component” under 10 CFR 21 (NRC), used in or with any nuclear installation or activity; or (2) in medical
applications or used on humans. Should any Product(s) be used in or with any nuclear installation or
activity, medical application, used on humans, or misused in any way, OMEGA assumes no responsibility
as set forth in our basic WARRANTY/DISCLAIMER language, and, additionally, purchaser will indemnify
OMEGA and hold OMEGA harmless from any liability or damage whatsoever arising out of the use of the
Product(s) in such a manner.

RETURN REQUESTS/INQUIRIES
Direct all warranty and repair requests/inquiries to the OMEGA Customer Service Department. BEFORE RETURNING ANY
PRODUCT(S) TO OMEGA, PURCHASER MUST OBTAIN AN AUTHORIZED RETURN (AR) NUMBER FROM OMEGA'S
CUSTOMER SERVICE DEPARTMENT (IN ORDER TO AVOID PROCESSING DELAYS). The assigned AR number should then be
marked on the outside of the return package and on any correspondence.
The purchaser is responsible for shipping charges, freight, insurance and proper packaging to prevent breakage in transit.

FOR WARRANTY RETURNS, please have the following informa- FOR NON-WARRANTY REPAIRS, consult OMEGA for current

tion available BEFORE contacting OMEGA: repair charges. Have the following information available
1. Purchase Order number under which the product was BEFORE contacting OMEGA:
PURCHASED, 1. Purchase Order number to cover the COST of the repair,
2. Model and serial number of the product under warranty, and 2. Model and serial number of the product, and
3. Repair instructions and/or specific problems relative to the 3. Repair instructions and/or specific problems relative to
product. the product.

OMEGA's policy is to make running changes, not model changes, whenever an improvement is possible. This affords our customers the latest in
technology and engineering.

OMEGA is a registered trademark of OMEGA ENGINEERING, INC.

© Copyright 2004 OMEGA ENGINEERING, INC. All rights reserved. This document may not be copied, photocopied, reproduced, translated, or
reduced to any electronic medium or machine-readable form, in whole or in part, without the prior written consent of OMEGA ENGINEERING, INC.
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NOTES:
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Where Do | Find Everything | Need for
Process Measurement and Control?
OMEGA...Of Coursel
Shop online at www.omega.com

TEMPERATURE

- Thermocouple, RTD & Thermistor Probes, Connectors, Panels &
Assemblies

- Wire: Thermocouple, RTD & Thermistor

- Calibrators & Ice Point References

- Recorders, Controllers & Process Monitors

- Infrared Pyrometers

PRESSURE, STRAIN AND FORCE
- Transducers & Strain Gages

- Load Cells & Pressure Gages

- Displacement Transducers

- Instrumentation & Accessories

FLOW/LEVEL

- Rotameters, Gas Mass Flowmeters & Flow Computers
- Air Velocity Indicators

- Turbine/Paddlewheel Systems

- Totalizers & Batch Controllers

pH/CONDUCTIVITY

- pH Electrodes, Testers & Accessories

- Benchtop/Laboratory Meters

- Controllers, Calibrators, Simulators & Pumps
- Industrial pH & Conductivity Equipment

DATA ACQUISITION

- Data Acquisition & Engineering Software

- Communications-Based Acquisition Systems
- Plug-in Cards for Apple, IBM & Compatibles
- Datalogging Systems

- Recorders, Printers & Plotters

HEATERS

- Heating Cable

- Cartridge & Strip Heaters

- Immersion & Band Heaters
- Flexible Heaters

- Laboratory Heaters

ENVIRONMENTAL

MONITORING AND CONTROL

- Metering & Control Instrumentation

- Refractometers

- Pumps & Tubing

- Air, Soil & Water Monitors

- Industrial Water & Wastewater Treatment

- pH, Conductivity & Dissolved Oxygen Instruments



