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GETTING STARTED

Install the Instrument as described on page 2.

Make sure that the Input DIP switch Is set correctly for the input you wish to use.
Instructlons are on page 3. Factory defaults are set for thermocouple input.
Identify the model number to verify output type. If necessary, change the output
jumper. Refer to the instructions on page 3.

Wire your instrument following the drawings on pages 4 and 5.

Make any programming changes necessary in the Secure and Secondary Menus.
DO NOT make changes to the Configuration Menu unless speclfically instructed.
If you need to back up in a menu, press the INDEX and DOWN ARROW keys
together.

To quickly return to the HOME position, press the UP ARROW and ENTER keys
together, and then the INDEX and DOWN ARROW keys.

HOW TO USE THIS BOOK

Because of the number of features avatlable in this instrument, Information is included that

may not apply to your spacific Instrument. Options, for example, are included in this book, but
may not be included in your instrument. To increase clasity the following conventions are used:

Optional features or functions are shown In this book in Roman type. The Option code
(from the contiguration menu) is listed after the menu item in parenthesis. 1t you do not have

an option instalied, you may skip any items listed in Roman type.

Options are referred to by the configuration code(s) and not the ordering coda(s). Use the

following cross reference (ordering code = configuration code):

-PV

= 936 Process variable output 0 to 10 Vdc.
-4SP = 948 Four Stage Set Polnt selectable viacontact closuresat
the rear of the control.
-485 = 992 RS-485 Serlal Communication.

OMEGALLOY® (8 a registered trademark of OMEGA ENGINEERING, INC.
CHROMEGA®Is aregistered trademark of OMEGA ENGINEERING, INC.
ALOMEGA® Is atrademark of OMEGA ENGINEERING, INC.



UNPACKING

Remove the packing list and verify that all equipment has been raceived. if there are any
questions about the shipment, please call OMEGA Customer Service Department at 1-800-622-
2378 or (203) 359-1660.

Upon receipt of the shipment, inspect the container and equipment for any signs of damage. Take
panrticular note of any evidence of rough handiing in transit. Immediately report any damage to

the shipping agent.
pping ag NOTE

The carrier will not hanor any claims unless ali shipping material Is saved for their examination.
After examining and removing contents, save packing material and carton in the event reship-

ment is nacessary.
INSTALLATION

Mountthe instrument in a location that will not be subject to excessive temperature, shock,
or vibration. All models are designed for mounting in an enclosed panel.

REMOVE
Select the position desired for the instrument onthe panel.

/\
If more than one Instrument is requlired, only two units can —
be mounted closelr\ together, either one above the other
or side by side. When mounted together, the mounting
collar will require modification by removing the inside 1al
from each collar.

Prepare the panel by cutting and deburring the required opening.

Gns L) Hlan
From the front of the panel, slide the hous- " win " om
ing through the cut out. The housing gasket | PANEL CuTOUT
should be agalnst the housing flange be- s raxe cutour warallgnre
fore instaliing. l"lﬂ INSTRUMENT “@:’??E@
i

From the rear of the panel slide the mount-
ing collar over the housing. Hold the hous- ALL TOLERANCES ARE

ing with one hand and using the other hand, 000 sodtmm (2000 001N

pushthe collar evenly against the panel until the spring loops are slightly compressed. The
ratchets will hold the mounting collar and housing in place.

DIMENSIONS
(ALL DIMENSIONS IN MM WITH INCHES IN PARENTHESIS)

{+-————— 126 (4.926)

> w12 (0.450)
et 114 (4.475) ——ome——t]

SPRING Lcc{ 48 (1.080) -]

1 — 9 EQVEGA ¥ CH76000
p—|

] e 1800}
4
(1.780)[= - l[[lﬂ o 1800}
l Cl"‘ KA
—I |<- * 3 (0.128) / l\/
MOUN’TINé COLLAR (SHOWN INsP(aSITION)

/ GASKET
SLIDE COLLAR ONTO THE HOUSIN NEL
BEFORE WIRINQ THE REAR TERMINALS 10mm (0.25°) MAX.

PANEL CUTOUT FOR ALL MODELS 45 MM X 46 MM (1.776" X 1.776°)
ALLOW FOR 13 MM (0.5°) CLEARANCE AT THE REAR OF INSTRUMENT.
* PRESENT FOR ALL OUTPUTS EXCEPT RELAY.



INPUT SELECTION

DIP SWITCH LOCATION 7

To change the Input type, remove the instrument from its housing. Grasp
the front bezel sldes and pull forward to refeasa it from the housing lock. < i
Locate the dip swilch on tha right pcb. Determine the input type desired

and change the dip swilch selling as shown to the right. mll

NOTE : Faclory default is set for thermocouple inputs.

RAMOCOUPLE INPUTS
AﬂerchanginglnpulseleclionwilhIheDIPswilches.bosurelochangelhe THERMOCO nuw

InP menu item (page 9} in the Secure Menu. RTD INPUTS l UUU,
NOTE: InP menu ilem factory default Is settlor type "J* thermocouple, T
IrorvConstantan CURRENT INPUT @m

VOLTAGE INPUT
Scaling for thermocouple and RTD nputsis fixed for each range typs. See ° wﬂ

page 8 for scale ends.

Scaling for current and voltage Inputs is fiekd adjustable by using SCAL and SCAH in the Secure menu. Program
SCAL o thelow end valus of your transmitter. Program SCAH tothe high endvalue of your transmitter. Ifthe span
of your transmitter is less than 100 uniis (referred to as ‘counts' in these instructions), multiply the iransmitter span
by 10 and change the decimat point position In menu item dP.

For example, if you have a differential pressure fransmitler with a range of -0.25 to +0.25 Inches of water. SCAL
would be programmed to -250, SCAH 1o +250, and dP to 0.000.

VERIFY MODEL NUMBER ON THE INSTRUMENT TO DETERMINE OUTPUT TYPE
PRE-SET FROM FACTORY.

OUTPUT TYPE JUMPER SELECTION

Instruments with SSR or MECHANICAL RELAY typa oulpuls can be changed to and from a 5 Vdc output in
the field.

CAUTION: Damage to the Instrument may result from an incorrectly installed jumper
strlp. Follow tha Instructions carefully.

1. Remove the instrument from its housing. Grasp the front bezel sides and pull forward to releass it from
the housing lock.

2. Locatethedesiredlogicjumper sirip on thaleft printed circuitboard. The QUTPUT Ajumperstripis always
located near the lop edge.

EXAMPLE SHOWING OUTPUT A SET FOR 5Vdo TYPE OUTPUT

= GM:i o o [ ="

3 |

o WFETE=so0e o

Py(séll’l.ﬁ BWWING OUTPUT B 8ET FOR 8SR or MECHANICAL RELAY
(OUTPUT B ONLY APPEARS ON DUAL OUTPUT MODELS)



To remove the logic jumper strip, carefully insert a small flat blade screwdriver between the retaining ciip
and the jumper at one end of the jumper strip. Apply slight pressure fo move the clip away from the jumper
end untit it is released, then lift it up and out of the clip.

SLIGHT PRESSURE TO RELEASE

RETAINING CLIP
= = =12

To re-install the jumper strip, hold it with the spring contacts in the desired posltion. Face springs up for
SSR or MECHANICAL RELAY outputs, o face springs down for § Vdc outpuls. Insert one end of the
jumper strip under the retaining clip and press the other end down unlil the remaining clip engages the

jumper.

SPRAINGS DOWN INSTALLING JUMPER FOR SPRINGS UP INSTALLING JUMPER FOR
f 8SR or MECHANICAL
z i 8Vde TYPE OUTPUT R or MEGHAN

To avoid any damage, recheck the jumpet installation and the housing rear terminal panel output wiring.

Replace the instrument into its housing.

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 programmed. See the "Secure

Menu" for input selection.




AC SOLID STATE RELAY OUTPUT WIRING

A AND B QUPPUT RATING:
SEE DE-RATING CHART

~ HEATER SOLENOID
() VALVE, OR
CONTACTOR COIL
m OUTPUTA®
0o
® | ©
F3
) usnsnvseotmono
CONTACTOR COIL
ALARM
(IF PRESENT)
14 AMP
DERATING CHART 3AG 250 VAC
COMBINED
< | OUTPUTSAAND B
25 | 150
35 95 275 .
45 |1 200 LINE 85 TO 268VDCVAC SOFTWARE CONFIGURABLE
= T3 60 THRU 400 Hz AS SPI
3 128 VAMAX
F2AND F3 TYPE AGC OR 3AG 4A MAX LOW LAG FUSE RECOMMENDED
dD 65 ® el
SNUBBER
RTO
HEATER, SOLENOID
VALVE, OR
CONTACTOR COIL
OUTPUTA*
OUTPUT A OR B RATING 3ATO 250
VAC RESISTIVE. FOR OTHER
RATINGS SEE SPECS.
F3
HEATER, SOLENOID
u ,OR
ouTPUTB* CONTACTOR COIL
ALARM {IF PRESENT)
(IF PRESENT)
114 AMP F2
IAG 250 VAC Fi
I
LINE 85 TO 265VDCVAC ° SOFTWARE CONFIGURABLE
50 THRU 40)? He AS SPIOR §P2

F2AND F3 TYPE MdA ‘OR JAB 3 5A MEDIUM LAQ FUSE RECOMMENDED

* RC SNUBBERégMEOAPARTNO 1821 -1101) RECOMMENDED
LENOID OR CONTACTOR LOAD:




5 VDC OUTPUT WIRING

b b o

ouTPUT B*
ALAAM {F PRESENT)
({F PRESENT)

174 AMP
3AQ 250 VAC

T

§ VDC AT 25 mA MAXL

+

17

5 VDC AT 25 mA MAX.
+

f

F1
* SOFTWANE CONFIGURABLE
R 1 i 'AS SPI OR P2
SVAMAX.
CAUTION; OUTPUT MUST NOT SHARE A COMMON GROUND WITH INPUT

OPTIONS

-4SP
/

CURRENT OR VOLTAGE
ouTPUT

T

QUTPUTA®

T

SWITCH B

SWITCH A

-V

+

0 TO 10 VDC @ 25mA

-485

RS-485 SERIAL
COMMUNICATION LINE

A

INSTALL 121 OHM RESISTOR >
ON LAST CONTROL IN CHAIN



FRONT PANEL KEY FUNCTIONS

TXOMEGA® CN76000

Sst Point 1 Lamp
Alarm Lamp
Set Point 2 Lamp
°F Indicator
°C Indicator

Process Variable

Set Varlable

1. INDEX: Pressing the INDEX key advances the display to the next menu item. May
also be used in conjunction with other keys as noted below.

2 UPARROW: Increments a value, changes a menu item, or selects the item to ON
in the upper display.

3. DOWNARROW: Decrements avalue, changes a menu ltem, or selects the item to
OFF In the upper display.

4. ENTER: Pressing ENTER stores the value or the item changed. If not pressed, the
previously stored value or item will be retained.

5. UPARROWG&ENTER: Pressingthesekeyssimultaneouslybrings upthe Secondary
menu starling at the auto/manual selection. Pressing these keys for 5 seconds will
bring up the Secure menu.

6. INDEX&DOWNARROW: Pressingthese keys simultaneously will allow backing up
one menu item, or If at the first menu item they will cause the display to return to the
Primary menu.

7. INDEX & ENTER: Pressing these keys simultansously and holding them for 5
seconds allows recovery from the various error messages. The following menu ftems
will be reset:

LPbr: Loop break SEnC: Sensor rate of change
ALIH: Alarm inhibit OPEnInP: Openinput error message
bAd InP: Bad input error message ArEA: Area error message

CHEC CAL: Chack calibration error message
Correct the problems associated with the above conditions first before usingthese reset
keys. More than one error could be present. Cautlon is advised since several items are
reset at one time.

While in the Primary or Secondary menu, if no key s pressed for a period of 30 seconds,
the display will return to the HOME position displaying the PV and SV values. The time Is
increased to 1 minute when in the Secure menu.

NOTE: To move to the Primary menu quickly from any other menu, press the UP ARROW
& ENTER keys followed by pressing the INDEX & DOWN ARROW keys.

METHOD FOR SET UP OF A HEAT / COOL CONTROL
WITH SELF TUNE

Determine if the process Is predominantly heating or cooling. An extruder, for example, is
predominantly cooling when running product. An environmemtal chamber can be either
heating or cooling. (For explanation of menu items see pages 12 & 13.)

If the process is predominantly cooling, set S1St to dir and S2St to rE. If the process Is
predominantly heating, set S1St to rE and S2St to dir. Redirect SP1 to output A or B as



required by the hardware (see SP10). Set S2ttodE. Set SP2for zero (no overlap of bands,
nodeadband). Set Pb2to adesired value (default s 12° F). SettunE to SELF, Sirtto YES,
and LErn to End.

Start the process and wait for it to come to stability. Occasionally check that the Self Tune
has completed the learning process by INDEXing to Strtinthe secondary menu. Ifthe YES
value has changed 10 no, then the process has been learned. Once learning is complete,
you may adjust SP21o either overlapthe SP1 band (SP2 value less than zero), or add some
separation between them (deadband — SP2 greater than zero) if required to optimize
control.

SECURITY LEVEL SELECTION

Four levels of security are provided In the CN76000 menu system. The display shows the
current security level. The leve! determines which menus are locked preventing changes
inmenuiteminthose menus. To change security levels, change the password value using
the UP & DOWN ARROW keys and pressing the ENTER key. Refer to the passwordtable
below for the correct value to enter for the security level desired. The SECr menu ltem
security level may be viewed or changed at any time regardless of the present security
level. The password values shown in the table cannot be altered, so retain a copy of this
page for future reference. This wili be the only reference made to password values in this
instruction book.
PASSWORD TABLE

SECURITY LEVEL DISPLAYED VALUE PASSWORD
MENU SECURITY WHEN VIEWED VALUE TO ENTER
Primary Locked
Secondary Locked 1 1110
Secure Locked

Primary Unlocked
Secondary Locked 2 1101
Secure Locked

Primary Unlocked
Secondary  Unlocked 3 1011
Secure Locked

Primary Unlocked .
Secondary  Unlocked 4 111
Secure Unlocked

MENU SELECTIONS
PRIMARY MENU

Press INDEX to scan the Lower Display. Press UP ARROW or DOWN ARROW to change
the value in the upper display.

Inthe following, the symbol "#" will be used before alelter in amenu itemto indicate the set point value
to be viewed and/or modified. (Applies to Option 948 only.)

#SP1 (948) or
Set Point 1, Main Control Point.

Set Point 2, if equipped.



SECURE MENU

HoldUPARROW & ENTER {or5 Secondstodisplaythe Securemenu. PressINDEXtochange
the lower dlsple:g/i‘l Press UP ARROW or DOWN ARROW to change the value in the upper

display. Press

TER to store the value.

Selections

SECr Security Code: Seethe Sacurily Level Selection andthe Password Table Inthis manual,

InP

In order to enter the correct password.

Input Type: Select one of the following. The Inputs are based on four ditferent groups;
Thermocouples, RTDs, Current, and Voltage. If changing from one of these groups, the
DIP switch on the A/D circuit board will have to be changed to match that particutar
group. Refer 1o the Input wiring section for the proper swilch settings.

J-IC Type “J" Thermocouple, Iron/Constantan (NIST)

CA Type "K" Thermocouple CHROMEGA®/ALOMEGAS

E-  Type “E” Thermocouple CHROMEGA/Constantan

t- Type “T" Thermocouple Copper/Constantan

L-  Type “L" Thermocouple Iron/Constantan (DIN)

n-  Type “N" Thermocouple Nicrosil/Nisil

r-13 Type “R" Thermocouple Pt 13%Rh/Pt

$-10 Type “S” Thermocouple Pt 10%Rh/Pt

b-  Type “B” Thermocouple Pt 6%Rh/Pt 30%Rh

C-  Type “C" Thermocouple W 5%Re/W 26%Re

P392 100 ohm Platinum (NIST 0.00392 /Q)/°C)

n120 120 ohm Nickel {(NIST 0.006 /Q/°C)

P385 100 ohm Platinum (DIN 0.00385 Q/Q/°C)

Curr DC Current Input 0.0 to 20.0 or 4.0 to 20.0 mililamperes.

VoLt DC Voltage Input 0.0 to 5.0 or 1.0 10 5.0 volts.

---= For Access to Calibration and FACt dFLt.

OSUP Zero Suppression: Select On or OFF. Only with Cumrent and Voltage Input types.

Unit

dpPt

InPt

OFF The input range will start at 0 (zero) Input.
On  The input range will start at 4,00 mA or 1.00 V.

F, C or None
F °F descriptor is On and temperature inputs will be displayed in actual degrees
Fahrenheit.
Cc Z:C 'd?sorlptor is On and temperature inputs will be displayed In actual degrees
elsius.
nonkE 'l‘F and °C descriptors willbe Off. This Is only available with Current and Voltage
nputs.

Dacimal Point Positioning: Select0, 0.0, 0.00, or 0.000. Ontemperature type inputsthis

will only effect the Process Value, SP1, SP2, ALLo, ALHi, and InPC. For Current and

Voltage Inputs all Menu items related 1o the Input will be affected.

0 No decimat Point is selected. This is available for all input types.

0.0 :)ne ldeclmal placelis avallablefor Type J,K, E, T, L, RTDs, Current and Voltage
nputs.

0.00  Two decimal places is only available for Current and Voltage Inpuls.

0.000 Three decimal places is only available for Current and Voltags inputs.

Input Fault Timer: Select OFF, 0.1 to 540.0 minutes. Whenever aninputis outof range,
shorted, or open the timer will start. When the time has elapsed, the controller will revert
1o a safe condition (Outputs Off, Flashing Displays). if OFF Is selected, the input Fault
Timer will not be recognized (time = infinite).



SECURE MENU (cont'd)

SENnC Sensor Rate of Change: Select OFF, 1 o 4000 °F, °C, or counts per 1 second period.
This value Is usually set to be slightly greater than the fastest process response
expected during a 1 second period, but measured for at least 2 seconds. If the process
is faster than this setting, the SEnC bAd error message will appear. The outputs will
then be turned off. This function can be used to detect a runaway condition, or speed
up detection of an open thermocouple. Use the INDEX & ENTER keys to reset.

SCAL Scalelow: Selact 100109999 counts below SCAH. Thetotal spanbetween SCAL and
SCAH must be within 11998 counts. Maximum settln? range is -199910 +9999 counts.
For Current and Vollq[ge Inputs, this will set the low range end. Value fixed for
Thermocouples and RTD ranges.

SCAH Scale High: Select 100109998 counts above SCAL. Thetotal spanbetween SCAL and
SCAH must be within 11998 counts. Maximum setling range Is - 1999 to +9999 counts.
For Current and Volla,?e Inputs, this will set the high range end. Value fixed for
Thermocouples and RTD ranges.

SPL  Set Paint Low: Select from SCAL value to SPH value. This will set the minimum
SP1,SP2, ALLo,ALHi, SP1d, and SP2d valuesthat canbe entered. It any of the values
are Iesg(;han the SPL value, a check message wiil appear and the value will not be
accepted.

SPH  Set Point High: Selact from SCAH value to SPL value. This will set the maximum SP1,
§P2, ALLo, ALHi, SP1d, and SP2d values that can be entered. If any of the values are
greatereg\an the SPH value, a check message will appear and the value will not be
accepted.

SP1o Set Point 1 Output Terminal Assignment: Select OutA or Outb.
NOTE: Reassigning the oulput terminals does not change the Hardware type
assigned 1o those terminals. For single set point models, SP10 Is locked to OUT A,
OutA  Set Point 1 output will be directed to terminals 7 & 8 and Set Point 2 output to
terminals 9 & 10.
Outb SetPaint 1 oulgut will be directed to terminals 9 & 10 and Set Point 2 output to
terminals 7 & 8.

S#0t  Set Point Output Type: Select CY, OnOF, PUL, or Ft. Fixed for Current and Voltage, the
Hardware Configuration has selected this.
CY  Cydle Rate, Adjustable Time Proportioning.
CY# Cycie Rate Time: Select 2 to 80 seconds.
OnOF On/Off Qutput.
SPid Set Point Differentiatin 1 de%ree or count steps from 2degrees or counts
to full scale, but limited by SPL and SPH.
PUL  Pulse Time Proportioning.
PUL# Pulse Width Value: Select 110 7.
Ft Fast Time Pre})onioning: Fixed at 1 second Time Base.
Voit  Proportional Voltage, 0 to10 V,
Curr  Proportional Current, 0 to 20 mA.

S#St  Set Point State: Select dir or rE.
dir Direct Action. As the input increases the output will Increase. Most commonly
used In cooling processes.
tE Reverse Action. As the input increases the output will decrease. Most com-
monly used in heating processes.

S#OL Set Point Output Low Limit: Select 0 10 80% but less than S#OH. This item limits the
lowest output value. Thisis useful for adding a bias tothe process whenneeded. When
a current or voltage oulput is used, the standard output value is 0 to 20mA or O to 10V.
IIf 410 20 mA or 21o 10 Vis required, the S#OL. value should be set for 20% to raise the
owest output.

S#OH Set Point Output High Limit: Select 10 to 102% but greater than S#OL.. This item allows
sefting the maximum output limit. This is useful with processes that are over powered.

10



SECURE MENU (cont'd)

S#LP Set Point Lamp: Select O on or OoFF.
Oon Lamp ON when Oulput is ON.
QoFF Lamp OFF when Quiput is ON.

S$2t  Set Point 2 type: Select Abs or dE.
AbS  Absolute SP2. SP2is independentof SP1, and may be set anywhere between
the limits of SPL and SPH.
dE Deviatlon SP2. SP2Is set as a deviation from SP1, and allows SP2 to retain
its relationship with SP1 when SP1 is changed (tracking SP2).

ALARM TYPE AND ACTION (if present)

CAUTION: in any critical application where fallure could cause expensive
product loss or endanger personal safety, a redundant limit controtier is
recommended.

Whensetling analarmvalue foranabsolute alarm (ALt =AbS), simply setthe alarmtothevalue
at which the alarm is to occur.

When setting the alarm value for a deviation alarm ( AL = dE), set the alarm to the value equal
tothe difference in value between the desired alarm and Set Point 1. For example If alow alarm
Isrequiredtobe 5degreesbelow SP1, thensetALLoto-5. ifahigh alarmis required 20 degrees
above SP1, then setALHito +20. I SP1 Is changed, the atarm will continue to hold the same
relationship as originally set.

T'he following diagram shows the action and reset functlons for both absolute and deviation
alarms.

When “Alarm Power Interrupt” ALPI Is programmed ON and “Alarm Reset” Is programmed for
Hold, the alarm will automatically reset upon a power fallure and subsequent restoration if no
alarm condition Is present.

It “Alarm Inhibit” ALIH Is selected ON, an alarm condition Is suspended upon power up until the
process value passes through the alarm set point once. Alarm Inhibit can be restored as if a
power up took place by pressing together the INDEX and ENTER keys for 5 seconds.

WARNING: Rosetting a high atarm Inhibit will not allow an alarm to occur It
the Process Value does not first drop below the high alarm setting. Do not
use the Alarm Inhibit feature If a hazard Is created by this action. Be sureto
test all combinations of high and low alarm inhibit actions before placing
confrol Into operation.

ABSOLUTE ALARMS DEVIATION ALARMS

2
[ High Atarm

TE

. IR |
Low Alsim ]
A’(. ."l
o Jorr] on Jorr]

High and Low Alarm

11



SECURE MENU (cont'd)

The following Secure menu ltems appear only If the Instrument has the alarm option.

ALrE

ALPI

ALIH

ALSt

ALLP

ALbr

Alarms: Select OFF, Lo, Hi, or HiLo.

OFF  Alarms are turned OFF. No Alarm menu [tems appear in the Secondary and
Secure menus.

Lo Low Alarm Onlr. ALLo appears in the Secondary Menu.

Hi High Alarm Only. ALHi apgears in the Secondary Menu.

HiLo High and Low Alarms. Bot

Alarm Type: Select AbS or dE

AbS  Absolute Alarm that may be set anywhere within the values of SPL and SPH
and is independent of SP1.

dE  Deviation Alarm that may be set as an offset from SP1. As SP1 Is changed the
Alarm Point will track with SP1.

Alarm Reset: Select OnOF or Hold.

OnOF Automatic Reset.

Hold Manual Reset. Acknowledge by simultaneously pressing the INDEX & DOWN
ARROW keys for 5 seconds.

share the same Alarm Relay output.

Alarm Power Interrupt: Select On or OFF. This resets an alarm on power on if no
alarm is present.

On_ Alarm Power Interrupt is ON. Alarms will reset at power on.

OFF  Alarm Power Interrupt Is OFF. Alarms will not reset.

Alarm Inhibit: Select On or OFF.

On  Alarm Inhibitis ON, Alarm action Is suspended at power up or after reset until
the process valuse first enters a non-alarm condition.

OFF  Alarm Inhibit is OFF. Afarm actlon Is not suspanded.

Alarm Oultput State: Select CLOS or OPEN.
CLOS Closes Contacts at Alarm Set Polnt.
OPEn Opens Contacts at Alarm Set Polnt.

Alarm Lamp: Select O on or OoFF.
Oon Alarm Lamp Is ON when alarm contact Is closed.
OoFF Alarm Lamp is OFF when alarm contact Is closed.

Alarm Loop Break: Selsct On or OFF.
On Loop Break Conditlon will cause an Alarm Condition.
OFF  Loop Break will not affect the Alarm Condition.

The following Secure menu items apply only to Optlons. They may not appear in your
Instrument.

SPSA

Addr

bAUd

CFLt

Set Point Select Action (948): Select rE or Int.
rE Remote (extemal) selection of active set point value.
Int Internal selective of active set point value.

Control Address (922): Set from 1 to FF. This number (hexadecimal, base 16) must match
the address number used by the host computer.

Cornunications baud rate (992): Select 300, 1200, 2400, 4800, 9600, 19.2, 28.8, or 57.6.
This nwmber nust match the baud rate used by the host computer. The data format ts 8 bits,
1 stop bit, No parity.

No Activity Timer (992): Select OFF to 99. If a number is set, the control will expect access by
the host computer. Ifno access is detected within that time, the control will indfcate an error,
CHEC LorE and go to the set point indicated by CFLt.

Communication Fault Mode (992): Select 1 or 2. 1=On Communication Jault, use local Set

Polnt. 2 = On Conununications _fault, use CFSP,
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SECONDARY MENU

Hold UP ARROW & ENTER lo disgla the Secondary menu. Press INDEX to scanthe Lower
Display. Press UP ARROW or DOWN ARROW to change the value In the upper display.
Press ENTER to store the value.

Selections

Auto Auto/Manual Control: Select On or OFF.

On  Automatic Control

OFF  Manual Controlis enabled. The lower display in the HOME positionwill displag
the outputin percent for SP1 or SP2, and is adjustable for each from 0.0to 10
percent. SP1appears ﬁrstwilhailashlr':%‘o"omhe righthandcornerofthelower
display to represent-percent. Press INDEX to display SP2 output. A flashing
"6"willappear onthe righthand corner ofthe lower display torepresent percent.
When Manual is enabled, the present control outputs are held (bumpless
transter) and displayed. The output for SP1 or SP2 can then be manually
adjusted while dlsplaged tn/ 1pressing the UP or DOWN Arrow key to change
the value, and then the ENTER key. The Upper display will normally indicate
the Process Value. Since Manual will override most fault messages the upper
display could indicate a fault message. Refer to the Diagnostic Error Message
Section for further explanation.

ALLo Afarm Low: The Low Alarm point Is usually set below the Main Set Point.
ALHI Alarm High: The High Alarm Point Is usually set above the Maln Set Point.

spP Active setpoint (948): Select 1SP1, 2SP1, 38P1, or 4SP1. Allows settingof the mulliple stages
of SP1, and SP1 tuning constants.

#SP1  Set Point Value # (948): Select desired value.

#tun (948) or
tWwnE Tuning Cholce: Select SELF, Pid, SLO, nor, or FASt.
SELF The Controller will evaluate the Process and select the PID values to maintain
ood control. Active for SPt only.
trt  Select YES or no
YES Start Learning the Process. After the process has been learned
the menu item will revert to no.
no Learnln%will stay in present mode.
LErn Select Cont or End
Cont Conlinuously adjust the PID values to maintainthe best control.
The Process Is being monitored at all times by collecting and
analpzlng the data to adjust the PID values. (adaptive control).
End The Processdatais collected once and thenthe PID values are
saved, tuning Is stogped.
dFAC Damping factor, Select OFF, 1 to 7. Sets the ratio of Rate to Reset for
the SELFtunE mode. 7 =most Rate. Factory setto 3. Forafastresponse
process the value should be lowered (less Rate). For a slower process
the value should be increased (more Rate).
Pld  Manually adjustthe PIDvalues. PID control consists of three basic parameters,
Proportional Band (Gain), Reset Time (Integral), and Rate Time (Derivative).
#Pb1 (948) or
Pb1 Proportional Band (Bandwidth). Select 6 to 5000 °F, 3to 2778 °C, or 6
to 9999 counts. )
Pb2 Proportional Band (Bandwidth). Select 6 to 5000 °F, 310 2778 °C, or 6
to 8999 counts. (Appears after #rtE when Option 948 is selected.)
#rES (948) or
rES Automatic Reset Time. Select OFF, 0.1 t0 99.9 minutes. Select OFF to
switch to OFS.
#OFS (948) or
OFS Manual Offset Correction Select OFF, 0.11099.9%. Select OFF toswitch
to rES.
#rtE (948) or
itE  Rate Time. Select OFF, 0.01 to 99.99 minutes, Derivative.
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SECONDARY MENU (cont'd)

SLO  PID values are preset for a siow response process.
nor  PID values are preset for a normal response process.
FASt PID values are presst for a fast response process.

Pld2 Linkage of PID garameters between SP1 and SP2: Select On or OFF,
On_ Links SP2 to SP1 or #SP1 rEs and HE terms for heat/cool applications.
OFF  Sp2 functions without rEs and rE.

ArUP Anti- Reset Wind-up Feature: Select On or OFF.
On  When ArUPIs On the accumulated Reset Offset value will be cleared to 0%
when the process Inﬁut Is not within the Prchonlonal Band.
OFF  WhenArUPis OFF, the accumulated Reset Offset Value s retalned in memory
when the process input is not within the Proportional Band.

ArE  Approach Rate Time: Select OFF, 0.01 to 99.99 minules. The function definss the
amount of Rate applied when the input Is outsids of the Proportional Band. The ArtE
time and the i€ time are independent and have no effect on each other. Toincrease
damping effectandreduce overshoot setthe approachratetimeforavaluegreaterthan
the natural rise ime of the process (natural rise lime = process value time to set point).

PEA  The Peakfeature willremember the highest Input the Instrument has had since the last
reset or Power On. At Power On it is reset lo the present lréput. To manually reset the
value, PEAmust be inthe lower display and then press the ENTER key. This will cause
PEA to be reset to the present input value.

UAL The Vallta/ feature willremember the lowest Input the Instrument has had since the last
reset or Power On. At Power On it Is reset to the present input, and may have to be
manually reset. To manually reset the value, VAL must be inthe lowerdisplay and then
press the ENTER key. This will cause UAL to be reset to the present input value.

In the {ollowing the symbol "#* will be used followlng letters to refer to either a number *1* or
number *2". The "1"willrelate to SP1 functions, the *2" for SP2. Ifyour control is not equipped
with asecond set point, no SP2 functions will aﬁpear. The appearance of CY#, SP#d, or PUL#
isdependent uponthe oulputtypeselectedinthe Secure Menutem SHOL. Iime proportioning
(cglcle lime) was selected, then CY# is adjustable. If On - Off was selected, then SP#d Is
adjustable. If pulsed time proportioning was selected then PUL# Is adjustable. If none of the
above are selected the menu indexes directly to S#Ot,

CY# Cycle Rate: Select 2to80 sec. Time Proportioning Controlis adtxstable in2sec.steps.
For best contact life, a time should be selected as long as possible without causing the
process to wander.

SP#d Set Point On-Off Differential. Select 1 to 1999 deg. or counts. When adjusting SP#d
kespinmindthat SPL and SPH haveto be consideredto avolda CHEC errormessage.
SECONDARY MENU (cont'd)

QuUTPUT

DIRECT ACTING (SASt « dir)
{UPSCALE DIFFERENTIAL)

QUTPUT

REVERSE ACTING (S#St « 4E)
(DOWNSCALE DIFFERENTIAL)

0 DIFF, INPUT 0 F INPUT
/ "(SPM)" '-((S,LFM)"\

SP¥ (DISPLAYED VALUE) SP# (DISPLAYED VALUE)
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PUL#

S#HOt

Pulsed Time Proportioning Output: Select 1to 7. 1 = Linear and 7 = most non-linear.
Changes output linearily for use in cooling applications or for an extremely fast
response processes. Atthe center of the proportional band, apulse value of 1 provides
anoulput of one secondonandone secondoff (50% output). Apulsevalueof 2provides
an output of one second on and two seconds off (33% output). Output at center ot band
equals one second on, 2ivkevaue-) geconds off.

Set Paint Qultput Type. FT, Curr, or Volt.

Ft refers to Fast Time Proportioning, for Solid State Relay or 5V Logic Outpuls.
Timing is fixed at 1 sec.

Curr  refers to Proportional Current Output of 0 to 20 mA.

Volt  refers to Proportional Voltage Output of O to 10 V.

Both Curr & Volt are selected by the Hardware Configuration Code and cannot be changed.

PctO

Prog
StAt

nt
1St
PEnd

InPC

FiLt

Percent Output Feature: Select On or OFF.

On  When selected On, the HOME lower display will indicate the output of the
controllerinpercent. An*o"will %npearln therighthandside ofthe lower display
to indicate percent output for SP1. An 8" will appear on the right hand corner
of the lower display o represent percent output for SP2. The display will
alternate between these values.

OFF  Percent Output display is disabled.

Ramp/Soak Feature: Selact On or OFF

Status Display inthe HOME Positionwhen Prog (above) Is On: Select Onor OFF. When
selected OFF, the HOME display will alternately indicate the normal HOME and the
Ramp/Soak partial status in the Lower Display. The garﬂal status display sequences
with the set value showing the ramp (S1rA) or soak (S1So) segment being processed
at that moment. It will also show the Program output status if at Hold or OoFF.
When selected On, the HOME Display will alternately indicate the normal HOME and
the Ramp/Soak full status In both the upper and lower displays. The full status display
sequences with the set value; Programrun, Hold, or OoFF; and with the time romaining
for the ramp S1rA or the soak S1So segments.

Ramp Time in Hours & Minutes: Select 0.00 to 99.59 (HH.MM).
Soak Time in Hours & Minutes: Select 0.00 to 89.59 (HH.MM).

End of Soak action: Select Hold or OoFF.
Hold Stay at the Present Set Pt.
OoFF Turn Off SP1 and SP2 Outputs at the End of the Soak.

Input Corraction: Setect 2500 °F (£260 °C) or £1000 counts. This feature allows the
Input value to be changed to agree with an external reference or to compensate for
sensor error. When selling values having one or more decimal points, the lowest
negative value allowed s -199.9, -19.99, or -1.999. Note: InPC is reset to zero when
the input type Is changed, or when decimal position is chan?ed inT/C or RTD ranges.
Changing decimal position In current or voltage ranges will not reset InPC.

Digital Filter: Selact OFF, 110 99. Insome casesthe time conslant ofthe sensor, or noise
could cause the display to jump enough to be unreadable. A setting of 2 Is usually
sufficient to provide enough filtering for most cases, (2 represents approximately a 1
second time constant). When the 0.1 degres resolullon is selected this should be
increased to 4. If this value is set too high, controllability will suffer.

SECONDARY MENU (cont'd)
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LPbr Loop Break Protection: Select OFF, 1109999 seconds. If, during operation, the output

LOE

Addr

Is minimum (0%) or maximum {100%), and the Input moves less than 5°F (3°C)ors
counts over the time set for LPbr, the LOOP bAd message will apraar. This condition
canalso beroutedtoanAlarm Conditionifalarms are presentandiurned On(seeALbr
In the secure menu). The loop break error can be reset by pressing the ENTER key
when at the LPbr menu item. The INDEX & ENTER keys may also be used.

Process Output Low (936): Select -450°F; -260°C, or -1999 counts to 50 degrees or counts
less than POH.

Process Output High (936); Select  from 50 degrees or counts greater than POL to +9990°F,
+5530°C, or 9990 counts. A voltage output ts scalable  from O to 10 VDC that represents the
Process Variable. To properly scale the output, the values for POL and POH must be
calculated. The simplest example {s an output of 0 to 10VDC from O to 200°. In this example
POL=0 and POH=200. To Calculate POL and POH Jor other ranges use the follow(ng:
K = (Highest desired temperature - Lowest desired temperature) /

{Maximum destred voltage - Minimum destred voltage)
POH = ((10 - Maximum destred voltage) * K} + Highest deslred temperature
POL = ((Mtndmum destred voltage - 0) * K) - Lowest destred temperature

Local / Remote Status (992); Select LOC or rE. When LOC is selected, the host computer s
advised not to send remote commands. When rg (s selected, CFLt=2, and nAt is set > O, {f
the control (s not accessed by the host computer in the time set in nAt, the control will revert
to the CFSP,

Comnunications Fuail Set Point (992): Set to destred value.

Control Address (992): Set from 1 to F¥, This number thexadecimal, base 16) must match
the address nunber used by the host computer. Viewed only in this merus.
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DIAGNOSTIC ERROR MESSAGES

SP1, SP2, and
DISPLAY MEANING ALARM OUTPUTS ACTION REQUIRED
UFL  |UnderfioworOverflow: Pro- { Set polnt outputs |Inputsignals may normally go above
or cess value has exceeded active or below range ends. if not, check
OFL  linput range ends st by Alarms active  |Input and correct.
SCAL or SCAH.
UFLorOFL willsequencato | Set point oulpuis | To reset, use the INDEX & ENTER
display one of these mes- Inactive keys. When InPt (input fauit timer)
sagesiftheinPtissetfora | Alarms active |has been set for a time, the oulputs
time value. will be turned off after the set time.
bAd  [For RTD, CURRENT, or Setting the time to OFF causes the
InP |VOLTAGE Inputs; input er- outputs to remain active; howaver,
rorhasoccurred. ForTHER- UFL or OFL will still be displayed.
OPEn  [MOCOUPLEinputsthermo- Correct or replace sensor. To reset
InP lcouple s open. use the INDEX & ENTER keys.
LOOP  {Ths sensor may be dafec- | Set point outputs | Correct or replace sensor, or any
bAd  Jtive,heaterfussopen, heater inactive element in the control loop that may
open or the final power out- |  Alarms active | have falled. To reset use the INDEX
put device Is bad. & ENTER keys, or prass the ENTER
key while in the LPBr menu item.
SEnC  [Sensor rate of change ex- | Set point outputs | Check the cause. The value setting
bAd  lceedad the program