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Section 1
Getting Started

The OMEGA CN3101 is & compact 1/4 12N
programmable highflow limit controller with two
independent alarms. While designed to be low-cost,
the CN3101 has many features of high-end limit
controllers:

OMEGA CN3101 Qperator's Manual

NEMA 4X Front Panel
Universal Sensor Input

Switching Powert Supply allows universal AC
voltage input {100 ro 230 Vac)

U. L. and U. L. (Canadian) Listed

as an Overtemperature Controller
FM (pending} High/Low Limit Controller
High Impact Plascic Bezel and Housing

One high/low limit output and two independent
alarm autputs

Time overfunder sctpoint display

Max/Min process variable display

One programmable Digital Input

[solated Serial Communications (optional)
Amalog Pracess Qutput (optional)

Sccurity protection

32°F to 149°F Operaring Temperature
+0.2% Accuracy Specification

VIEW DIATA key on front panel for a quick

access to Display Page

Power Down Recovery feature retains limit and
alarm status when power is restored



Meodel Identification

Before installation, please identify your controller model number. The model
number is wrirten on the tag on the side of the housing.

Model Number

Description

CN3101

High/low limit controller with single
output mechanical relay and one alarm.

Options:

Ordering Suffix

Description

-V
-A
-4t
-8t
Py

12-24 VdcAfac Power

Single Alarm 5A Mechanical Relay

RS422/485 digital communications with alarm relay
RS232 digital scemmunications with alarm relay

Recorder output, 4-20maf1-5 Vdc

1 Gnly one communications aption can be purchased per unit

Accessories

Made! Number

Description

3250X-SBKT
CN3200-SCGFT

1821101

18271-102

Side mounting bracket
Software for communications opticn

Naoise suppression kit (120 Vac)

Naisc suppression kit (240 Vac)

Ordering Example:
Model Number

CN3101-82

Description

Single output limit controlier with alarm relay
and R8232 digital communications

OMEGA CN3101 Dperator's Manual



Section 2
Installation

inspection
and
tUnpacking

Switch
Settings

Figure 2.1
Sensor Selection
Dip Switch
Settings

OMEGA CN3101 Operator's Manual

On receipt of your CN3101 controller, immediately
make note of any visible damage to the shipment
packaging and record this damage on the shipping
documents. Unpack the controller and carcfully inspect
it for obvious damage due to shipment. If any damage
has occurred, YOU must file a claim with the
transporter, as they will not accept a claim from the
shipper.

If the controller will ner be immediately installed and
placed into operation, it should be stored in a cool, dry
environment in its original protective packaging unril
time for installation and operation. Temperature
extremes and excessive moisture can damage the
instrument.

The CN3101 has up tw seven {7) hardware switches
located on the bottom of the controller. The switches
are accessible through cutouts in the contrelier housing
and do not require that you remaove the controller from
its housing to access the switches.

Figure 2.1 identifies the swirches. [nstructions for
switch settings are given in the corresponding sections
of the manual.

Switches #1 and #2
Dhgital Communications
R5422/RS485

Controller
Bottom Surface

Switches #1, #2 and #3  Switch #4 Switch #5
Sensor Input ot uaed) Analog Dutput
Signal



Sensor Sensor selection requires that you:
Selection

h 1. 3et the sensor switches for the correct sensor
Switches

type.
2. Program the input sensor type in sensor
selection setup on the IHPT Page (sec page 36),

Tt is much easier to set the sensor input switches
before you mount and wire the controller.

To set the sensor switches:

1. Locate the sensor switches—#1, #2 and #3—
on the bottom of the controller, as shown in
Figure 2.1 on the previous page.

2. Place the switches in the appropriate Up or
Down position for your input type:

Switch #
input Type 1 2 3
T/C Up Up Up
RTD Down Up Up
4-20mA Up Down Down
1-5 Vde Up Up Down

Mounting Figure 2.2, on the following page, shows the
mounting dimensions for the controller:

1. Cut vut the square “panel curout” mounting
hole and inscall the unit as shown in Figure 2.3,

2. Place the congroller through the square panel
cutout and replace the mouncing clip. -

3, Tighten the mounting clip screw (do not over-
tighten) 10 secure the controller firmly against
the mounting surface.

OMEGA CN3101 Operator's Manual



Figure 2.2 Mourting Dimensions

38 08 . a6
o5 — ng " ® o poz @

3.5 38
(50} 023
Panel Cutout

Measurements are shown it inches, Millimeters are shown in parentheses.

Figure 2.3 Mounting Diagram

Mounting Hole

Mounting Clip
ilikd
- mm
R L RS T E T TN
EEBEREEEEy ad 4
: ERveiunasfey
Vv FEEFEE ER TG
: g ligaEssiY
Mounting Tab | a;%ww?g_ s 3y

Paneat Cutout
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Wiring
Instructions

Good Wiring Practices

1. When planning the system wiring, separate wiring
into functionally similar bundles - i.e. power leads,
sensor leads, outpuc signal lines, etc. If the power leads
und sensor leads muse eross, they should cross at a 90°
angle to each other (perpendicular).

2. Locate all sources of electrical noise in your system,
and separate these sources from the control systems—
motors, contacts, solenoids, ete. Eleetrical noise can
affcct the function of any conrtrol system. When
driving a contactor coil or other inductive load, an
appropriately rated AC snubber circuir is
recommended (OMEGA Part. No. 1821-101 for 120
Vac, 1821-102 for 230 Vac), as described on pape 11,
“Relay Ourpur Wiring.”

3. For sensor wiring practices, see Sensor Wiring
Notes, next page.

4. Additional information on good wiring practices is
avatlable from IEEE, 345 East 47th St., NY, NY
10017. Requesr IEEE Standard Ne. 518-1982.

Make all electrical wiring connections ta the back of
the controller before power is applied to the unit.

All wiring must comply with local codes, regulations
and ordinances. This inscrument is incended for panel
mounting and the terminals must be enclosed within a
panel, Use National Electric Code {NEC) Class 1

wiring for all terminals except the sensor terminals.

Check the wiring decal on the side of the unit to
verify the model number. The wiring decal shows the
wiring terminations. All wires will be connected to the
terminals on the back of the instrument case. Specific
wiring instructions for different input and output types
are given in this section.

OMEGA CN3101 Operator's Manual



Figure 2.4 Wiring Terminal ldentification

Dignm; E‘ = fj

5]

InpLt ™ - j .
.. Common— 3 | 1 timit Cantrel Output
1 Digital -~
+24 Ve Qmput — | 3 . ; Cugrnm. = =z
i

Anelog Qutput — E
Mpt Lised — F
Common— | g |

Alarrn #1 Qutput

— Mot Lised -

-

¢ © ' 100/240 Vac or
7 16 19724 Wacide & Instrument
Alarmn 2 Tt AC Common Pownr
Beneor Input ( a ﬁ } Cutput 17

18| — Shicdd Ground

Lo

ATG T( 4-20mA

Sensor Input Wiring

Scnsor Input Wiring Notes:

* Scnsor leads (thermocoupie and RTT?) should not
he run together in the same conduit as power
wiring.

* Twisted pair, shiclded wire is recommended for
SENSOr CONNECtions.

* False process readings can occur if the sensor wire
is exposed to clectrical noise.

* Ungrounded thermocouples are recommended.

o [ thenmocouple extension wire is required, it must
be the same type as the thermocouple (i.e. if a
Type K thermocouple is used, then Type K
extension wire must be uscd).

» Thermocouple wires should connect directly o
the controller terminals. Do not use copper crimp
terminals or solder terminals to make connections.

* [f shielded thermocouple wire is used, the shicld
must be grounded at one end only, preferably at
the shield ground terminal on the controller, as
shown in Fipure 2.5.

» Three wire RTDs are recommended for greatest
ACCUTACY.

¢ Standard shielded copper wire is recommended for
RT1> extensions.

OMEGA CN3101 Operator's Manual 7



Thermocouple Inputs

It is important 1o observe polarity (+, -) when
connecting thermocouple leadwires. The tahle below
shows ANSI color coding for the thermocouples used
with this instrument.

TiCTye Material Polaricy (+) Polarity{ -)
B Plat, 30% Rhodium/ Gray Red
Plat, 6% Rhodium

] lronf/Constantan Whire Red

K Chromel/Alumel Yellow Red

E ChromelfConstantan Turple Red

T Copper/Constantan Blue Red

R Plar, 13% Rhodiun/Plat Black Red

5 Plat, 10% Rhodium/Plat Black Red
Make the thermocouple wiring connections to
terminals as shown in Figure 2.5,

Figure 2.5

Thermocouple
Connections

~|— — Shiald Bnd

3-Wire RTD Inputs

When making the 3-wire RTD input connection, it is
important to make the resistance of all three extension
leadwires equal by using the samne gauge and samc
length of wire for optimum leadwire compensation.
OMEGA recommends 3-wire RTDs for greatest
accuracy, and standard shielded copper wire for RTD
cxtensions. Make 3-wire RTD} connections to
terminals 7, 8 and 9 as shown in Figurc 2.6 on the
following page.

OMEGA CN3107 Operator's Manual



Figure 2.6
3-Wire RTD
Connections

- EN3101.

: —‘ Sheld Grod

2-Wire RTD Inputs

If using & 2-wire RTD input, use heavier gauge
leadwires to reduce leadwire resistance. Any
leadwire resistance adds directly to scnsor resistance,
thus adding error 10 the process temperature
measurement. 1t i also neccssary to jumper
rerminals § and 9 on the instrument to complete a

2-wirc hookup.

Figure 2.7
2-Wire

Connections ,«?‘,/ o
|
I

l\...\.

Figure 2.8
Current

Input Wiring
(Self-powered)

OMEGA CN3101 Cperalor's Manual




Figure 2.9
Voltage

Input Wiring
{Self-powered)

Figure 2.10
Current

input Wiring
flLoop-powered
by controller)

Digital Input
Connections

Figure 2.11
Mamentary
Contact

Pushbutton

10

+ :

16 Vde: | e ]
-—l__' — N A

Hel o)

The CN3101 has a +24 Vdc power supply which can
be used to power a 4-20mA cransmitrer.

A-20mA l

The digital input can be used to resct the larching
alarms—Limit Cutput, Alarm #1 and Alarm #2.

Setup lor the digital input is shown on the Setup page
{5ET PAGE). An external, normally open, momentary
contact can be connecied to this inpur (100 msec.,
minimum closure), Use isolated switches only. Do not
tic the Digiral Input rerminals o ground.

CICNETREL L (D
Pl Y
13 Eworat ©
Anput - - -

e
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Output The CN3101 is supplied with:
Wiring ¢ ] Relay Cutput for Limit Ourput
Control
* | Relay Qutpur for Alarm #1

As an option, it may also include:
¢ 1 Relay Output for Alarm #2

o Warning
Incorrect output wiring may cause sySECI/process
damage.

Limit Control Output Wiring

Figure 2.12
Relay Qutput Connections

Fusa®
Co—

1T 120 or 230 Vac

-] Load |—— ACNeutral

*Fuse should be sized for dhe current of the Limit Cutput,

OMEGA CN2107 Operator's Manusgl



Alarm #1 The independent Alarm #1 rclay output is connected

Qutput as shown in Figure 2.13.
Figure 2.13
Alarm #1 Relay {}utput .
§ P
'| “c']l:nm : }1_1 Load l——' AC Neutral
Nam-.any kg
( Ciosad o7 W
Fuge*
1

120 or 230 Vac

o T o

* Fuse should be sized for the current Alarm #1 Oueput.

Alarm #2 The Form C Relay Ourput is connected as shown in

Output Figure 2.14.

(Option A)

Figure 2.14
Alarm #2 Output

Option A)

AC Meutral

120 or 230 Vac

AG Neutral

* Fuse should be sized for the current of Alarm #2 Cutput.

OMEGA CN31a1 QOperatar's Manual



Instrument Power Wiring
Make 120/230 Vac or 1224 Vac/Vdc instrument

power connections to terminals 16-18 as shown in

Figures 2.15 and 2.16.

Figure 2.15 {'\ . CN3191- E
:nust]t;ﬁ;?e:?c ZREEES [} 100-200veo
Power \\‘ R Neutral

Lo
Connections ! RS , Chassis Ground
[CN3101) P . -

Figure 2.16

12-24 Vac/Vdc 15,24 Varivide
Instrument

Power Common
Connections Chasels Ground
{(CN3101)

OMEGA CN31071 Operator's Manual
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Sectlon 3
Operation

Section
Cantents

Pushbuttons
and
Indications

Pushbuttons and indications
Security Codes and Levels

Controfier Operation

Control programming is easily accomplished with the
front panel pushbuttons. The displays provide a
constant overview of the process. Figure 3.1, on the
next page, summarizes the funcrions of the
pushbuttons and displays.

Nommal Display Mode

At powerup, and when the controller is not being
programmad, the upper display shows the Process
Value and the lower display shows the limir setpoint.

The setpoint can be changed in the Normal Display

Mode using the and u pushbuttons, if the

Security Level allows setpoint changes {see page 20 for
Security Levels).

LIse & and W to change
setpaint in Mormal
Display Maode,

Disable Lower Display

The lower display may be disabled for applications
where it is desirable to have only the Process Variable
displayed in the upper display. Scc SETPRSE, menu
LOSP, page 24.

OMEGA CN3101 Operalor's Manual 15



Figure 3.1
Front Panel
Identification

* Process Variable Display in
Normal Display Mode

« Alphanumeric Menu display

in Betup Mode
/
5 . LEDs indicate “F

H - ar°C seleeted for

LED indigates Limit Process Variable

Control Output ON .

LED= indicate Alarms
#1 or #2 Output OGN “’*ﬁ;:

-

Pushbuttan o

+ Reset Latching Alanms

= Resets Limit Alarm

= Hold far mere than
3 scoconds Lo enter or
exit Setup Maode

= Serolis through v
MENUs in L7
Setup Modc /.f' .

=in Mormal Display WMode,

- Limit Setpoint Display
= May be disabled
an SET ARGE

Pushbutton pushbuttons adjust Setpoint.
1o access Display Page +In Setup Mode, pushbuttons
*Ta scroll through Display increase/dacreasa MEKL

vialues.

Page Menus

16 OMEGA CN3101 Gperater's Manual



PAGE/MENLU  All control purameters, sclections and calibration

Setup procedures for the CN3101 are accomplished through
simple MENU selections. These MENU selections are
organized into PAGES. On each PAGE you will find a
specific set of related functions.

This organization allows you to go directly ta the
parametet t0 be adjusted, without stepping through a
long scries of unrelared entries. Figure 3.2 illustrates
the ON3101 PAGE/MENU sctup structure, Only
pages that apply to your unit will be displayed (i-c. if
you do not have Digiral Communicarions or Alarm 22
aptions, these pages will not appear).

Figure 3.2
PAGE/MENLU Setup Structure

Display Limit Control Inpat
Setup

Alarm #2 Custom Alarm ¥1
Input/Output
Scaling

Digital

Communicationg

OMEGA CN3101 Operator's Manual 17



Accessing a MENU is accomplished by entering the
Scrup Mode, then selecting a PAGE and MENU.

To enter Setup Mode:

Hold down the ﬁ pushbutton for longer
than 3 seconds.

} Holt far at least Setup Mode entercd.
F % savonds,

To select a PAGE:
Press and hold the Reset pushbutton, while

pressing the or ‘; Pushbutton. The upper

display will increment {or decrement) through the
PAGEs, and PAGE will be displayed in the lower
display.

Hald Press b or W Hold Press hor W Held Press Aor W

To select a MENL:
After reaching the correct PAGE, press to

move through the MENUSs. The alpha cue for the
MENU will appear on the upper display, and the
current value will appear in the lower display.

OMEGA CN3101 Operator's Manual



To change a MENU value:
After the MENU is selected and displayed, use the

and pushbuttons o change the value. For

large adjustments (for example, 50 to 100}, hold the
pushbutton pressed and the display will change
mare quickly.

To return to Operating Mode:

Figure 3.3
Sample of
PAGE/MENU
Table

Press and hold ﬁ for more than 3 seconds. The

controller will autornatically return to operating
mode after 10 minutes of no pushbutton activity.

Hold far at least
3 seconds.

MENU  Dosssphion P ahte Selunng Liriby

e Becunty Lock 1 tea S9EH A

= Lmt Eatpoin: I -un ot Sonser Spar G

oB Linnit Deese: Bael 0w o G

TS Eventing.t Funchan weerr = Diasbied u}
ALR = Alarm Resgd

amT Anglgg Output Enghle WEXE = Disabled

FROT = Process Variah e

CONT Controller Typo HI
piil
L

OMEGA CN3101 Operaior's Manual 19



Security Every parameter or selection in the CN3101

Levels controller'’s secup PAGESs has an identifying MENLJ,
Each MENU is assipned one of four Security Levels,
A-D. In each level you may view certain MENUs,
and adjust  certain MENUs. This allows you to set
the Security level that is appropriate for your
operating envitonment, prohibiting unauthorized
access to or accidental changing of control

parameters.
Figure 3.4
Security Levels and PAGE/MENU Caontents
Lawel Code Description
A - Display Page and Security Lock
B 123 Display Page and Security Lock
C 458 Settings for:
Limit Control
Alarms
Input

Digital Communications

1] 736 Calibraticn

Digital Input, Analog Process Output

20

Entering the  The Security Codc is entered on the Setup PAGE
Security Code SET, at the MENLUI LOfK. This code determines
which MENUs may be viewed and adjusted.

The controller is set at Security Level C, when you
receive it from OMEGA.

OMEGA CN3101 Operator's Marnal



To access and enter the Security Code:

1. Press and hold ﬁ for more than 3 seconds to

enter Setup Mode. Security Lock is the first menu
that will appear.

Security Codes

Figure 3.5 lists the Security Codes for each of the
four Sccurity Levels, along with the levels thar may
be viewed and adjusted.

Figure 3.5 Security Security View/Adjust
Security Codes & Level Codc Level
View/Adjust A --- A
Levels B 123 A B

H 458 ABC

D 736 A B CD

If a number ather than one of the three cades listed
above is entered at LOCK on the SETPAGE,
adjustment of all parameters is locked out. An
additional sccurity number can be added using the
menuy for User Selectable Security Code (SETPABE,
menu COOF),

OMEGA CN31071 Operator's Manuai 2
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To access the Display Page:

1. Press the @ pushbutten to directly access the
Display Page.

2.Press % to scroll through the menus/displays.

3.To reset the menus Time Over Setpoint timer
(JOSF) and Peak Temperature Displays (PEAK),

press =i while the menus are displayed.

4.To exit the Display Page , press and hold gg&a

for 3 seconds.

OMEGA CN2101 Operator's Manual



Sectlon &
Controller Setup PAGEs

Section This section contains detailed information for the
Contents following controller setup pages:

DISP:  Display

SET:  Limit Control Setup

MPT:  Input

AL Custom Scaling

AL Alarm#l

AL 2 Alarm #2

Setup PAGEs specific to certain funcrions are lacated
in the section of this manual that addresses that
function specifically.

Secticnr Bac Topic SeupP AGE

6 35 Alarms INFT. AL L AL 2
8 D Analog Output Option SET, INPT, 5CAL
g D Digiral Communications s

Througheut the following Setup PAGEs you will find
these symbaols @ . This indicates a section of this
User’s Manuyal where more specific informarion on a
parameterfapplicudonffeature can be found.

OMEGA CN3101 Operator's Manual 23



The Display Page is for status only. None of
the settings can be changed.

Display Page
MENU  Desgription Displays Secur
PROC Process Variable Sensor Span A
LsP Limit Setpoint Sensor Span
LourT Limit Gutput oN/OFF
TOs P Time Over Setpoint 070393530
PERH Peak Temperalure Instrument Sansor Span
RLR Alarm Output Status NMONE = Noalarms
AL 1 = Alarm #1
RL 2 = Alarm %2
RLIZ = Alarm #1 and #2
SFT Page
MENU Description Available Settings Security
LOCH Seceourity Lock @ 0o 9999 A
Lsp Limit Setpoint Instrument Sensor Span C
oe Limit Dead Band 0to 100 c
ENTI Event Input Function NONE = Disabled D
RLE = Alarm Reset
AOUT Analog Output Enable . NONE = Disabled
PROLC = Process Variable
CONT Controlier Type @ Hi
Lo
CooE User Security Code 0 to 989
0-122 = Scourity level A
123-457 = Security level B
458-735 = Security level C
736-939 = Security level D
RLD Ambient Temperature Low -3 o153
AR Ambient Temperature High =310 153
LispP Lowwer Display Disable il = Enabled
DFF = Disabled

24 OMEGA CN2101 Operator's Manua}



Input Fage

MENL Description

SENS Sensar Type o

umr Display Units

EOFF  Calibration Ofiset ()

SPLL Setpaint Low Limit

5PUL Setpoint Upper Limit

LCHLS Sensor Calibration

RO Analog Quiput Zemo
Calibration

ROS Analog Output Span

RELLC Factary Calibratian Recovery

Available Settings

Sensor Type selected here must C
agree with dip switch settings.
u = J Thermacouple
H = KThermocouple
T = T Thermocouple
E = E Thermocouple
'3 = R Thermacouple
5 — S Thermacouple
g = B Thermocouple
RTD = 10041 Pt RTD [0 =.00385)
Yy-20 = 4tg 20mA
g-5 = 0in5Vde

-8 = 1TtosVde
NONE = nane (analog inpuls)
°F = Degress Fahrenheit
°r = Degrees Calsius
0to +100°F

(+6.25% of span for analog inputs)
Instrument Sensar Span
Instrument Sensor Span

ML = Input low D
Il = Inpul high

DORE = Calibration finished

0 to 4085

0 to 4085

R4 = Ready
s--- = Wait
DONE = Finishcd

Qecurity

OMEGA CH3101 Operator’s Manual
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This PAGE appears only when Analog Input
is selected, Remote 3P is enabled, or Analog
Output is enabled an SETPAGE,

Custom Scaling Page

MENU  Description Available Settings Security
oFr Analog Input Decimal Prs. o 8 = none C

1 = 1234

e = 12324

F = 1234
RINL Analog Process Input Low o -500 to 5000

RifH Anglog Process Inpul High o -500 to 5000
RATL Anaiog Process Output Low @ Instrument Sensar Span
ROTH Anaiog Process Output High @ Instrument Sensor Span

Alarm #1 Page
MENLI Description Avail ings Security
3, Alarm 1 Enabie 8OFF = Disabled c
GN = Enahled
TYF? Alarm 1 Type KoME = Disabled (ofl)
L} = High Alarm
g = Low Alarm
Rt = High-Low Alarm
POE = Plus Deviation Alarm
-0F = Minus Deviation Alm
oE = Plug/Minus Dev Aim
RLYT Alarm 1 Relay @ WOE = normally de-energized
non-latching
nNE = normally energized
nan-latching
NOEL = normally de-energized
latching
NEL = normatly energized
fatching
ALaT Atarm 1 Low Setpoint Instrument Sensor Span
HHIT Atarm 1 High Setpoint Instrument Sensor Span
o Output 1 Dead Band G to 100°F
[Alarm Hysteresis) {00 to 6.25% of span for
analog inputs)
143 Algrm 1 Inhibit @ GFF
o
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Alarm #2 Page

MENL Descriptign Available Setlings Security
EN 2 Alarm 2 Enable OFF = Disabled C
on = Enabled
TYPS Alarm 2 Type HONE = Disabled [off)
Hi = High Alarm
Lg = Low Alarm
HiL? = High-Low Alarm
POE = Plus Deviation Alarm
-OE = Minus Deviation Alm
oE = Plus/Minus Dev Alm
RLYZ Alarm 2 Relay @ NOE = normally de-ensrgized
nan-latehing
NE = normally energized
non-latching
NOEL = normally de-energized
latching
NEL = normally energized
latching
RLOZ Alarm 2 Low Setpoint Instrument Sensor Span
AHIZ Alarm 2 High Setpoirnt Instrument Sensor Span
o2 Qutput 2 Dead Band 0 to 100°F
[Alarm Hysteresis) (.00 to 6.25% of span for
analog inputs)
INH2 Alarm 2 Inhibit € o
on
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Section 5
Limit Control Operation

Limit The CN3101 High/Low Limit Controller provides
Control control ourput and visual indication when the process
Operation variable exceeds the limit setpoint. The controller can

be sctup o operate as a high or low limit controller at
the “controller rype” menu:

On Powerup:

The concroller status on powerup depends on the
process variable. If the process value (PV) is within
the setpoint range (i.e. below setpoint for high limit,
above scrpoint for low limit), the controller will begin
nommnal operadon. If che PV is out of the setpoine
range (above setpoint for high limit, below setpoint for
low limit), the controller will be in the limit alarm
condition and cannaor be reset until the PV is within
the setpoint range or the setpoint is adjusted {above or
below the PV,

To reset the limit output for normal operation, press

ﬁ. This will pur the ourput relay in the energized,

normal operating condition. If the process variable is
above (or below) setpoint, the controller will remain
in the alurm condition and the limit output cannot be
reset.
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Limit
Control
Operation
(continued)

Normal Operating Conditien (no Limit Alarm):
Limit Qutput Relay:  Energized
LIMIT LED: Off

Limit Alarm Condirion:
Limit Ourput Relay:  De-Energized
LIMIT LEL: ON

If the conrroller type is set as a high limit controller,
the output is activated when the process variahle
exceeds the setpoint. If set as a low limit controller,
the output is activated when the process variable
drops below the setpoint {see Figure 5.1 on the
following page).

Power Down Recovery:

In the event of a power failute, the CN3101 will
retain the current stutus of the Limit Alarm, record
the Time Over Serpoint (70SP) and Teak
Temperature value (PEAKY. The controller will
return to this status when power is restored. If a
limir atarm occurred and power was incerrupred, the
controller will restart in the Limit Alarm condition
when power is reapplied.
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Figure 5.1

Process Variable Profile—High Limit Control

Temperature

Limit
Setpoint

Limit
Output Relay

Limit
LED

OMEGA CN3101 Operator's Manual

Lirmit
Alarm

Process
Variable

OFF

Limnit
Deadband

When the process variable exceeds the limit serpoint,
the relay output is de-energized and the Limit LED
comes OM. The Limit Alarm cannot be resct until the
process variable falls below the Limit Setpoint
Deadband.
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Limit
Control
Output
Reset

Over
Setpoint
Timer

To acknowledge the Limit Qutput and rcser the
Qutput/LED, the process variable must be outside of
the Limit deadband setting. If the limir condirion still
cxists, the linwit output cannet be reset (as shown in
Figure 3.1).

Reset the Limit Output/LED in one of two ways:

1. Press ﬁ

2. Press the Remote Alarm Acknowledse Switch.

An external switching device can be connected o the
digital event terminals and used as a2 Remore Alarm
Acknowledge Swirch. The digital input funcrion is
setup on the SETPRGE, menu EATL. Sce page 41 for
details.

The CN3101 is equipped with a timer to register the
total process time over serpoint. This internal timer
begins recording the total time of the process over {or
under} the limit setpoint. The time may be reviewed
on the Display page, menu TO5FP.

Press B¥# to access the TO5P menu:

Timer Reget

Timer ower
natpaint - 8.6

To reset the Time Over Setpoint Timer the PY must

be within the normal serpoinr limit. Press ﬁ to set

the 705P setting to “0.0". I'ress and hold ﬁ for 3

seconds to exit the Display Page.
OMEGA CN3101 Operator's Manual



Peak The CN3101 also records and displays the peak
Temperature  {minimum or maximum) temperature when the
Display process variable exceeds the setpoint.

To see the PERK tempcrature, press ﬁ to access
the PEAK menu:

F Peak
Termp. = 110°F

Peak Temp. Resst

To reset the Peak Temperature, the PV must be within
the normal setpoint limit, Press ﬁ to set the PEAK

display to the current P'V. Press and hold ﬁ for 3

seconds to exit the Display Page.

Peak The CN3101 records and displays the peak {minimum
Ambient and maximum) ambient temperatures thac che
Temperature  controller has sensed {intemal sensor, no separate
Display SENSOT Of Probe .

To view the pcak ambient tempetatures, sclect / L0

and A Ml on the SET PAGE. The and

pushburttons may be used to preset these values. The
current ambient remperature, as sensed by the
conttoller’s internal senscr, will be recorded as soon as
the PAGE/MENU is exited, if it exceeds the preset

value.

Mormal Display Mode

Press Roscl ta Exit Dieplay Page
acoass MENL

OMEGA CN3101 Qperator's Manual 33
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Alarm Types

The CN3101 controller has one alarm output (Alarm
#1) and an optional Alarm #2 output. The optional
Alarm #2 output is available on the following made]
numbers:

Optional Outputs  Model Number

Alarm #2 CN3101 - 82
CMN3101 - 54

Each alarm is individually setup with « high and low
setpoint on its own Page:

® ALK PRGE
= ALR2 PAGE

Each of the alarms can be set up for the following

alarm types:

High Alarm—Absolute Temperature Alarm

Low Alarm—Absolute Temperature Alarm

High/Low Alarm— Absolute Temperature Alarm
+Deviation Alarm—Setpoint Tracking Alarm
Deviation Alarmm—Setpoint Tracking Alarm

+Deviation Alarm—Setpoint Tracking Alarm

The Absolute Temperature Alarms are set to a
specific value; i.c. if the High Alarm is set for 100°F,
the alarm will turn on at 100°F The Deviation
Alarms, or Setpoint Tracking Alavms, track the
process serpoint. If the Alarm = 5°F and the setpoint
is 70°F, the + Deviation Alarm will energize at 75°F

OMEGA CN3101 Operator's Manual 35



Alarm When enabled, the Alarm Inhibit feature prevents

Inhibit false alarms during inirtial powerup. For example, the
low alsrm will not be set until after  the process
temperature has initially reached the alarm serpoine.

Alarm Inhibit is selectable (ON/OFF) for each alarm

output,

Figure B.1 Temperature
Law ;‘ﬂxiarm Power
Inhibit ON
I
|
I
| - Nomal
I Temperature
I
: Alarm
Lo Alarm . | Deadband
Setpoint | |
I
I |
! |
' |
Process
| Variabie |
I |
! |
I
1 |
Lo Alarm o
i
|
Inhibit Lo Alarm

Clrared
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Alarm
Wiring

Alarm
Relay
Action

Alarm
Operation

Wiring instructions for Alarms #1, and #2 are given on
pages 12-13.

The Alarm Relays can be set to be normally energized
or de-energized, latching or non-latching. A normally
de-enerpized relay is in its non-encrgized state when
not in alarm. For example, the alarm relays are
normally-open contacts. When setup as normatly de-
encrgized, the relays will be open when not in alarm,
and closed when in alarm.

A non-latching relay will not stay in alarn if the alarm
condition poes away. A latching relay will nor go our
of alarm until the alarm condirion no longer exists and

ﬁ is pressed.

Latching alarms can be reset by pressing on the

controller front panel. The alarm cannot be reset until
the process is out of the alarm condition. The Digital
Input provides a remote alarm reset button (see page 41).
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Alarm #1 Page

MEMNLI Description Avai ettings Security
ENT Alarm 1 Enable OFF = Disabled c
oM = Enabled
T4YP T Alarm 1 Type NOME = Disabled {off)
Hi — High Alarm
ia = Low Alarm
HILD = High-Low Alarm
PRE = + Devialion Alarm
-0F = - Deviation Alarm
OE = = Devigtion Alarm
rLY? Alarm 1 Relay @ BOE = normally de-energized
non-latching
RE = normally energized
non-latching
NBEL = npormally de-energized
latehing
NEL = normally energized
latehing
AL Alarm 1 Low Setpoint Instrument Sensor Span
RHIT Alarrm 1 High Setpoini Instrurment Sensor Span
om QOutput 1 Dead Band D to 100°F
[Alarm Hysteresis) (.00 to 6.25% of span for
analog inputs]
INHT Alarm 1 Inhibil € orr
on
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Alarm #2 Page

MENU Description Ayailable Settings Security
Eh e Alarm 2 Enahble OFF = Disabled C
on = Enabled
TYPe Alarm 2 Type HONF = RDisabled (off)
Hi = High Alarm
Lo = Law Alarm
Hitd = High-Low Alarm
POE = + Deviaticn Alarm
-BF = - Deviation Alarm
oE = =+ Deviatinn Alarm
RLYZ Alarm 2 Relay @ MOE = normally de-encrgized
nen-latching
NE = npormally energized
non-lalching
focEt = normally de-cnergized
latching
neEL = normally energized
latching
Rloe Alarm 2 Low Setpoint Instrument Sensor Span
A HI2 Alarm 2 High Setpoint Instrument Sensor Span
oee Cutput 2 Dead Band 0t 100°F
(Alarm Hysteresis) (.00 to B.25% of span for
analog inputs)
1He Alarm 2 Inhibit @ OFF
on
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Section 7
Dightal Event Input

The CN3101 cantroller Digital Event Input allows
you to use a pushbution contact to function as a
remote Alarm Resct.

The external swirching device is connected to the

controller Digital Input at terminals 1 and 2 (see page
10 for wiring instructions). The Digital Input function
is selected in the SETPAGE  programming, menu ENT.

5Er Page

MENLI Description Available Settings Security

‘ENT! Event Input Function NONF = Disabled D
ARST = Alarm Reset

OMEGA CN3101 Opcrator's Manual 41
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Section 8

Analog Output Optlon

Analog
Output
Option

Figure B.1
Analog Dutput
Signat

The Analog Qutput Option is provided on controllers
with model number

¢ CN3101 - PV
This option can be used to transmit process variable to
a remote recorder, computet or other device via a
4-20maA or 1-5Vdc signal, selectable by a switch on
the bottom of the controller.

To Select the Analog Process Qutput Signal
Lacate switch #5 on the bottom of the controller, as
shown in Figure 8.1, Place the switch in the desired
position.

Controller
Botiemn Surface

Sensor Selection Switch #5
- 4-20mA ... Up
+ 1-50Wdc ........ Dowr
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To Enable the Analog Output Option:
The Analog Outpurt function is selected on the 5ET
PAGE, MENL RBUT, Awvailable MENU scrrings are:
#PROC = ON (Enabled)
sNONE = OFF (Disabled)

Figure 8.2
Progess o
Qutput Wiring 3 -

LN T y & 4 Z0RA.
- »Analeg-Qutput: 13 Ve
““n Input

o . Zﬁommnﬁ _E Il- Cammar

To Scale the Output Signal

When the Process Variable or Active Sctpoint is
selected for transmission, the output signal is scaled
using the Analop Output scaling MENUs. Go to the
5C8L PAGE, MENUSs AOTL (analog output low) and
AOTH {analog output high). Enter the ourpur signal
range to be sent to your recerder or computer {i.e.,

100°F = 4mA und 500°F = 20mA).

Custom Scaling Page

MENU Descrigiion Available Setlings Security

ROTL Anglog Process Instrument Sensor Span c
Output ~ Low

AROTH Analog Process Instrument Sensor Span C
Output - High
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Section 9
Digital Communications

The Digital Communications option is provided on
the following controllers:

Mode! Communications

CN3101 -52 RSI32
CN3101-84  RE485/422

The Digital Communications option gives the
(CN3101 the ability to interface with computers using
cither OMEGA's Computer Interface made or ASCII
Line mode. Thesc modes implement cotmunications
that can address up to 255 OMEGA controllers on an
5422 A/RS485 multidrop line. The protocols for
these two modes arc described in the Digital
Communications User’s Manual that is supplicd with
controllers containing the Digital Communication
aplion.

CN3200-50FT

If a prepackaged software program is preferred for
multidrop digital communication with up o 255
OMEGA controllers, OMEGA offers CN3200-SOFT
remote operator interface software. CN3200-SOFT  is
DOS-based and communicates with the conuollers via
a scrial interface port. Instructions for using CN3200-
SOFT ure piven in the User’s Manual provided with

the software.

Hardware Setup

RE232 can be used to connect a computer or modem
to a single CN3101 contraller. RS232 lines can be tun
over distances up to 5¢ fect,

RS422 and RS485 provide multidrop network
coemmunications where up to 255 controllers can

cormumunicate with a single compurer at a distance of
up to 4000 feer.
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Figure 9.1
RS422/RS485
Communications
Switches

Figurc 8.2
RS5232 Wiring
Connections

Hardware Setup (continued)

When shipped from the factory, the multidrop
communications interface is set for R8422. If you
are using R3485, two switches in the controller
hardwarc must be positioned for the
communications interface. Locate the switches on
the botrom of the controller and position therm as
shown in Figure 9.1,

Cantraller
Bottom Surface

Switch
#1 #2
RS-422....Down Up
RS-485 ... Up Down

Digital Communications Wiring

Wiring connections for the digital communications
interface are made on terminals 9-13 using shielded
serial inrerface cable.

AS232 Communications

CH310 Computer
!
awr [2] 1. AT ;
v (18] L— RCY |
om [z i
BN . anD
nsr [20] ;
Note: The OTR autput 1s always enabled when the CN3101 power is
an.
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Following are typical connector pin designacions for
comm-based data acquisition. Reference the
manufacturer’s specifications for compurer

interconnections.
Figure 9.3 DB-9 DB - 25
RS232 B
RCY ACY | 3
Connector ]
Pin *MT smr 2]
Designations om [4] o [20)]
{Typical] suo 3] DA
DsA GHn
RS5422A Communications
RS422 defines a balanced interface with no
accompanying physical connector. Reference
manufacturer’s specifications for computer
Interconnections.
Figure 9.4

RS422A Wiring Connections (4-wire)

CH31m
GMD XMT-  XMT+ RGY- ACY+ GHD EKMT XMT+ AGY- AGY+

B E =z B b BB B B

el |

GN310T

Computer with R5422

intarfece Cand

'm0 "
- - XM+
. - KMT-
& RS+
27002 =
- - + RCW.
——————— - L CND

Note: 270 £ resistors recommendad across receive ling on computer and last controller.

OMEGA CN3101 Operator's Manual
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Figure 9.5 DB -5 DB-25
RS“ZEA BMT 4 E XN —
Connector xwr- [ 53 1= 2]
Pin
Designations e+ [a] Fovt
(Typical) rev- [2] R -
GNP GND
R5485 Communications
R5485 defines a tri-state interface with no
accompanying physical connector. Reference
manufacturer’s specifications for computer
interconnections.
Figure 9.6
RS485 Wiring Conncctions (2-wirg)
CN3I01 CN3101
DN RT- AT - RT+
P B W
KA C ith RS
amputer wit 445
70 Interface Carg
RT+
& L RT
— - — et — GND

Note: 270 £1 resistors recommended across receive line on computer and last controller.

AR

Figure 9.7
RS485
Connector
Pin
Designations
(Typical)

0B-a DB - 26
RAT + AT+
[s] (2]
R R
Cl
oMy IEI GHD
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Digifal Communications
Programming and Setup

All programmed selections arc made on the 0/6 PAGE of the controller.

This setup PAGE appears only if the
controller is equipped the digital
Communications aption.

Digital Communications Page: DG PROE

MEMU Descnption Available Settings Security
oiGT Made Selection AFF = Disabled C
{PiF = Computer Interface
e =  ASCl Line*
BAUD Baud Rete 1200
2400
AR00
9600
19.2K
AO0DR Address 1to 255

1

*For ASCII Line Mode Communications, see page 65 for PAGE #/ MENU #.
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Section 10
Calibration

When is
Calibration
Required?

In this section you will find calibration instructions for
calibrating:

* Semrirput

» AmingOuipit
Inseructions ure also given for:

* Factory Catbration Reoovery

« CaltwatonCffet

The CN3101 contraller is factory calibraved beforc
shipment to you, therefore, it is not necessary o
calibrate the controller when you receive and install
it. Periodic calibration checks or adjustments of the
unit should not be required under normal operating
conditions. OMEGA recommends that you recalibrate
the controller in the following instances:

# all instruments in your facility are periodically

calibrated to one device {metrology)
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Important
LCalibration
Notes

Sensor
Input
Calibration

. Disconnect load pewer when calibrating.

. RTD inputs should be calibrated using copper

{Cu} wirc, and thermocouple inputs should be
calibrated using thermocouple extension wire of
the same type as the thermocouple you are
calibrating,

. Substitute a precision sensor simulator

(thermocouple simulator or resistance decade
box) for the sensot inputs. The controller should
be allowed to warm-up with the appropriate
sensor simulator connected for at least one hour
prior to calibration.

. To access the calibration, you will need to be at

LEVEL D security. Enter Sccurity Code “736" at
menu LOCH on the 5T PAGE

The sensor input of the CN3 101 can be calibrated
using an appropriate sensor simulator and the Sensor
Calibration menu on the Input Page.

1. Connect the sensor simulator to the sensor input

terminals.

2. Go to menu CALS. The lower display will show

INLE, indicating that you should first calibrate the
sensor low end.
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Sensor
Input
Calibration
(continued)

3. Adjust the simulator to output the low end of the
selecred sensor range. Sensor minimum ranges are:

Sensor o g
JT/C =100 -73
K T/G -300 -184
T -360 -212
E -100 -73
R 0 -18
3 Q0 -18
B 50 1a
RTD 484653

4-20mA amA

0-5 Vdc 0 vde

1-5 Vdc 1 Vde

4. Wait 30 scconds for the alecrronics to fully stabilize.

Press . Dashes will appear in the lower display

whilc the controller calibrates the low end of span.

5. When the controller prompis MK in the lower
display, adjust the sensor simulator 1o cutput the
high end of the currently selected sensor span.
Sensor maximum ranges ate:

i 3 i H

Sensor

1T/C 1400 JB0
KT/C 2400 1316
T 780 399
E 1100 593
R 2240 1760
s 3200 1780
B 3300 1818
RTD 233.480)

4-20mA 20mA

0-5 Vde 5 Vde

1-5 Vde 5 Vde
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Sensor
Input
Calibration
{continued)

Analog
Output
Option
Calibration

6. Wait 30 seconds for the elecrronics to stabilize,

Press . Dashes will appear in the lower

display while the controller calibrates the high

end of span. When finished, the controller will
display DONE.

7. Press and hold [Ea) for 3 seconds to exit

calibration mode.

The Analog Output signal is calibrated using an
appropriate current or voltape meter. Calibration is
performed in the two analog output calibration
menus (A 0 and A 5} on the Inpyr Pape. -

1. Connect the meter to the analog process output
terminals. To calibrate the analog output, the
putput must be set to the low end of span.

2. Go to menu AD0. Adjust the value in the lower

display—using and —until the meter

reads 4mA or 1.000 Vde.
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Analog
Output
Option
Calibration
{continued)

Factory
Calihration
Recovery

3. Adjust the sctpoint to the high end of span.

4, Go to menu ADS. Adjust the value in the lower
display unril the meter reads 20mA or 5.000 Vdc.

5. Press and hold ﬁ for 3 seconds to exir

calibration mode.

This option allows you to return the controller to its
facrory calibration settings in the event that it is
scvercly out of calibration due o poor technigue or
unauthorized calibration, Although the factory
calibration settings are recovered, this does not
suarantee original calibration accuracy. The Factory
Calibration Recovery should be used as a “starting
point™ for recalibratrion, should the unit become
severely out of calibrarion.

Factory Calibration Recovery is performed on the
NPT PAGE, menu RECL.
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Factory
Calibration
Recovery
(continued)

Display
Calibration
Offset

To reestablish the factory calibration constants:

1. Disconnect load power.

2. Go w menu RECE and press . The controller

will automatically recalibraic.

3. The lower display cycles from “~--" to “BONE",
Press ﬁ to exit the calibration mode.

If an offset on the temperature reading is desired, the
Display/Calibration Offset menu may be used. In some
applications, this offset may be desired to match
another instrument or an inferred temperature in
another part of the system.

To establish the calibration offset:
1. Go o menu £0FF on the Input Page.

2. Usc and 10 st the calibration offset,

adjustable from -100 to 100°E
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Section 11
SpecHlcations

Limit Control Motde
Automatic

Limit Centrol Adjustments
High/Low Limit Setpoint
Setpoint Limits
Daadband
Display Qffset

Alarm Adjustments
Setpoints
Alarm Types

Relay Action
Atarm Deadhand
Alarm [nhibit

Alarm Outputs
Relay

Senzor Input
Input Update Rate

Readout Stability
J. K, E Thermocouple

T Thermocouple

R, 5, B Thermocouple

RTD
4-20mA, 1-5Vdc

Digital Input

Analog Output (Gptional)
Retransmit Funclion
Qutput Signal

Range

Accuracy

OMEGA CN2101 Operstor's Manual

Normally-energized tatching relay; relay de-gnergizes at
and above limit setpoint to generate Alarm Condition,
Qutput Type Relay, Form C contacts, 5 Amps al 120/230 Vac

Sensor Renge
Scnsor Range
0 1o 100°F

-100 to 100°F

High and Low Settings for each Alarm Output
Absolute; High, Low and High/low

Tracking: + Deviation, - Deviation and +/- Deviation
Latching or Non-Laiching, Energized or De-Energized
Adjustable, 0 to 100°F

Dn Power-Up, Enabied or Disabled

Form C contacts, 5.0 Amps at 120/230 Vac [resistive)
Field selectable Thermacouple, RTD, Current or Voltage

2 Sampies per Second

+1°%/10°F change in ambient temperature

+2°F/18°F ¢hange in ambient temperature for sensor
temperature > -80°C
+5°F10°F change in ambient temperature for sensor
lemperalure <2 -80°C

+2°F10°F change in ambient temperature

+0.5°F/10°F change in ambient temperature
+{.05% of span / 10°F change in ambient temperature

Accepts dry-contact closure, momentary pushbutten
(100 ms/min.)

Process Variable

4-20mA inta 0-800£2 load
1-5 Vide into 100KQ ar greater [oad
Selectable via DIP switch

Programmable over selected sensor span for
retransmission of Process Variable

+0.2% of pragrammed span, £1 LSD
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Input Specifications
I
KTrC
TT/C

ET/C

RT/C
sSTC
BT/C

100€2 Pt RTD (o = .00385)

4-20mA
0-5 VWde
1-5Vdg

Tranamitter Power
=24 Vdc Output

Range °F Range "C Accuracy @ 77°F gmbient
=100 to 1400 -73 te 750 + 0.2% of sensor span
-300 to 2500 -184 to 1316  + 0.2 of sensor span
-350 to 750 -212 10 389 £ 0.2% of sensor span for
PV = -112°F (80000
* 0.4% of sensor span for
Py < -112°F (-80°C)
-100 to 1100 -73 1o 593 + 0.2% of sensor span
Dto 3200 -1810 3760+ 0.4% of sensor span
Do 3200 -1810 1760 2 0.4% of sensor span
50 1o 3300 1¢to 1816 + D.4% of gensor span for
PV > 1000°F
-200 to 1000 -12810 538 =+ 0.29 of sensor span

-500 1o 5000 (programmable)
-500 to 5000 (prograrmmable)
~300 to 5000 [programmiable)

+0.2% of sensor span
1 0.2% of sensor span
+ 0.2% of sensor span

+24 Vde £20% at 50mA maximum

Digital Communicatinns {(Dptional)

R3-232
R3-422/485
Baud rates
Protocols

instrument Power

Operating Enviranment

Dimensions
Qverall

Depth Behind Projectian
Front Panel Projection
Fanel Cutout

Case Material

Front Panel

Singte-drop, isclated

Muiti-drop, isclated, field selectable by switch
1200, 2400, 4800, 9800, 19.2K

ASCII Ling, Computer Interface

100 to 240 Vac, +10%, -15%,; 15¥
12 to 24 Vac/Vde, £208; 50 t0 60 Hz, 15W

32 to 150% (0 {0 65°C) ambient temperature, relative
humidity less than 955, non-condensing

4.00 x 4.00 X 475 inches (102 x 102 x 121mm)]
4,00 inches (102 mmj

075 inches (18 mm)

3.6 x 3.6 inches (92 mm x 82 mm)

High tmpact, Black ABS Plastic

NEMA 4X Construction

OMEGA CN3101 Dperator's Manual



Influence of Line Voltage
Variation +0,1% of Sensar Span/10% change in nominal ling
voliage

Noise Rejection
Common Mode Noisc 14048 at 60 Hz

Series Muode Moise +0.180 of Sensor Span with 300mV peek to peak, &0 ar
80Hz series mede noise

RFI Typically less than 0.5% of Sensor Span at a distance of 1
meter [3.1 feet) from trarsmitter (AW, 4640 hz)

Sensor Leadwire Effect

J Thermocouple +1°F for 1000 Ft. of 18 AWG cxtension wirg
K Thermocouple +59F for 1000 Fr. of 18 AWG extansion wire
E Thermecouple +4°F for 1000 Ft. of 18 AWG extension wire
R Thermocouple +3°F for 1000 Ft. of 18 AWG extension wire
S Thermocouple +3°F for 1000 Ft. of 18 AWG extension wire
B Thermocouple +6°F for 1000 Ft. of 18 AWG extension wire
T Thermoeouple +1°F iemparatures 2> -112°F (-80°C)

+2°F temperatures << -112°F (-80°C)
RTD, 4-20mA, 1-5 Vdc +0.1% of Sensor Span/20£2 balanced leadwire resistance
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Section 12
Troublashooting

The following Troubleshooting Guide gives simple
solurions to comon problems, and explains the
CN31017s Errar Messages. Should you have a problem
with your controller, it is a good idea to check this
Guide for possible corrections hefore contacting the
factory. The correcrions are listed in the order in

which they should be performed.

Troubleshooting Guide

Symptom Probable Cause

Power applied, display does 1. No power applied
not light and controller does
not fungtion

Catrection

1. Check power wiring and fusing
2. Power down and repower up

Display reads OPERSENS 1. Open sensar
2. Qut of calibration

1. Check sensor wiring (page 7-10)

2 Check sensor type selected at
IMPT PAGE., SENS

3. Recover Factory Calibration
(page §3)

4, Attech sensor simulator and
verify calibration (page 52)

Erratic operation 1. Intermiltent sensor
connections
2 Controller failure
(internal clectronics)

1. Check sensor wiring or
substitute sensor simulator
2. Power dawt and repower up

3. Contact factory

Instrurnent continually goes 1. Internal electronic failure
thraugh power-up reset 2. Drastic power line

1. Contact factory

anomalies
£RR3 displayed with 1.EEPROM failed 1. Power down and hack up to
PAGE in fower display redundancy check retest EEPROM
2.Go to PASE shown. Use RESET
pushbutton 1o scroll through
all menus. Readjust any
settings that appear incorrect.
After scrolting through all
menus, errer wilt clear,
ERRY digplayed 1. A to D aleclronics 1. Power down and up to reset
failure 2 Consult factory

OMEGA CN3101 Operator's Manual
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Appendix 1

PAGE/MENU Tables
Setup Page PAGE Name PAGE Contents PAGE#/MEKU#*
ISP Display Process Variable PO/MI
Limit Setpoint Po/M2
Limit Qutput PO/
Time Over Setpoint PO/ N
Peak Temperature PO/ MG
Alarm Output Status PO/MG
EET Set Security Lock P1/M1
Limit Setpoint P1/M2
Limit Deadband P1/M3
Event input Function P1/ME
Analog Output Enable P/
Controller Type P1/M6
User Security Code P1/M7
Amhicnt Temperature Low P1/MB
Ambient Temperature High F1/M9
Lower Display Disabie P1/810
INFT Input Sensor Type pa/am
Display Units Pa/MZ
Calibration Dffset P2/M3
Setpoint Low Limit P2/M4a
Setooint Upper Limit P2/M5
Sensor Calibration P2/ME
Analog Output Zero Calibration P2/M7
Analog Dutput Span Calibration pzfMB
Factory Calibration Recovery P2fMG
SERL Scaling Analog Input Decimal Points P3sM1
Analog input Low P3/M2
Analeg Input High P3/M3
Analog Process Output Low PA/MA
Anzlog Process GQutput High PasM5
LIN ] Alarm #1 Ajarm #1 Enable Pa/M1
Alarm 11 Type P4/M2
Alarm #1 Relay P43
Alarm #7 Low Setpoint P44
Alarm #1 High Setpoint P4/M5
Output #1 Deadband (Alarm Hysteresis] P4/MG
Alarm #1 Inhibit P4/M7
RLR2 Alarm #2 Alarm #2 Enable P3/M1
Alarm #2 Type P5/MZ
Alarm #2 Relay P&/M3
Alarm #2 Low Setpoint Ps/Ma
Alarm #2 High Setpoint PEIME
Output #2 Deadband (Alarm Hysteresis) P5/M6
Alarm #2 Inhibit PasMz7
o6 Digital Comm. Mode Selection P&/
Baud Rate P&/M2
Address P&/M23

* For digieal Communicativns using the Ascii Line Mede, you will use PAGE#/MENL+
instead of the alphanumeric cues, For cxample, Alarm | Low Setpoint would be P4/M4,
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Security Levels

See pages 20-21 for details.
Security Levels and PAGE/MENL Contents

Level Cade Description
A -—- Display Page and Security Lock
B 123 Display Page and Security Lock
H 458 Settings for:

Limit Controt

Alarms

Input

Digital Communicatinns

D 736 Calibration
Digital [nput
Analog Process Qutput

Security Codes
Security Codes i:;:l"w Eﬁw _L’;"rt
A .. A
B 123 A B
c 458 ABC
D 736 ABCD
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Display Page

Sce page 24 for details.

Display Page
MENU  Descripiign Dispigys Security
PROC Process Variable Sensor Span A
LSk Limit Setpoint Sensor Sparn
LouT Limit Qutput 0.0 TO 100.0%
TOs5F Time Over Setpoint O TD959.3 MmN
PERH Peak Temperalure Instrument Sensor Span
ALR Alarm Dutput Status NONE = Mo alarms
RL! = Alarm #1
RL 2 = Alarm #2
RLIZ2 = Alarm #1 and #2
Setup Page
See page 24 for details.
SET Page
MENU  Descriptian isplays Factory Setting  Security
LOH Security Lock 0tp 9999 450 A
LSP Limit Setpoint instrumcnt Sensor Span Span High C
ng Limit Dead Band 0t 100 1°F
ENT! Event Input Function  ABNE = Disabled ARST o
ARRST = Alarm Reset
AOUT  Analog Ouiput Enable ABNE = Disabled NOnE
PROL = Process Variable
ConT  Controliar Type Hi HI
Lo
COOE User Security Code 0 to 999 g
0-122 = Securily level A
123-457 = Security level B
458-735 = Security level C
736-999 = Security level B
AL Ambient Temp Low -3 10153 65
g Ambient Temp High -3 tp 153 a5
LospP Lower Display I = Enabled on
Enabie OFF = Disabled
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Input Page

See page 25 for details.

input Page
MENU Description Availahlg Settings Factory Setting  Security
SENS  Sensor Type Sensor Type selected here must J Cc
agree with dip switch semtings.
o = 1 Thermocouple
1.1 = K Thermocouple
T = T Thermocouple
E = E Fhermocouple
B = R Thermacouple
5 = & Thermocouple
B = B Thermocouple
RTD = 100 Pt RTD
(e =.003858)
Y-28 = 410 20mA
J-5 = 01tobYde
1-5 = 1to5Vde
UMt Display Units NORE = none (analng inputs) °F
F — Degrees Fahrenheit
T = Degrees Celsius
COFF Calibration Olfset 0o £100°F g
(+6.25% of span for analog inputs)
SPLL Setpoint Low Limit  {nstrument Sensor Span Span Low
SPUL  Setpoint Upper Limit instrument Sensar Span Span High
CRLS Sensor Calibration {80 = Input low g D
! = Input high
BONE = Calibration finished
f08  Analog Output Zero O©to 4095 1871
Calibratian
A0S  Analog Qutpul Span 0 {o 4095 EL Tl
RELL  Factory Calipration  R0Y = Ready ROY
Recovery ---- = Wait '
OONE -  Finished
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Custom Scaling

Page

See pape 26 for details.

Custom Scaling Page
MENL! Descriptign Avgilable Settings Fagtory Setting  Security

or Analog Input Decimal Pts. & = none ) C
1 = 1234
¢ = 1234
3 —= 1.234

AlnL Analog Process Input Low  -500 to 5000 0.0

/iNd  Analog Process Input High  -500 to 5000 080

AGTL  Analog Process Output Low  Instrument Sensor Span Span Low

AGTH  Analog Process Ouiput High  Instrument Sensor Span Span High

Alarm #1 Page

See page 26 for details.

Alarm #1 Page

MENU Description Available Setlings Facto ing Security
ENT Alarm 1 Enable OFF = Disabled BFF e
on = Enpbled
TyP) Alarm 1 Type HONE — Disabled (off] MONE
Hi = High Alarm
Le = Low Alarm
Mo —  High-Low Alarm
POE = Plus Deviation Alarm
-0E = Minus Deviation Alm
BE —  Plus/Minus Dev Alm
RLU Alarm 1 Relay #F = normally de-energized NOE
non-tatehing
NE = nomally energized
non-latching
NOEL = normally de-energized
latching
BEL  — normally epergized
lalehing
aLm Alarm 1 Low Setpoint  Instrument Sensor Span Span Low
a4 Alarm 1 High Setpoint  instrument Sensor Span Span High
pei Output 1 Dead Band 0 to 100°F 1°F
[Alarm Hysteresis] {.00 to 6.25% of span for
analog inputs)
Il Alarm 1 Inhibid OFF FF
on
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Alarm #2 Page

See page 27 for derails.
Alarm #2 Page
MENU Desctiption Available Settings Factory Settings  Secunity
Ene Alarm 2 Enable OFF - Disabled oFF C
of = Enabled
FapPe  Alamm 2 Type NONE = Disabled (off) NONE
H = High Alm
Lg = Low Alm
AiLD = High-Low Alm
PBE = Plus Deviation Alm
-OF = Minus Deviation Alm
OF = Plug/Minus Dev Alm
RLY2  Alarm 2 Relay BOE = nomally de-ensangized NOE
non-tatching
HE = normally energized
non-laiching
NOEL = nommally de-energized
lalching
NEL = normally energized
latching
ALe2 Alarm 2 Low Setpoint  Instrument Sensor Span Span Low
AHZ 2 High Setpoint Instrument Sensor Span Span High
e Output 2 Dead Band 0 o 100°F FF
{Alarm Hysteresis) (00 to 6.25% of span for
analog inpets)
nne Alarm 2 Inhibit OFF OFF
anN
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Digital

Communications
Page

See page 49 for details.

Digital Communiecations Page: 06 PAGE

MENLY Description Availabl ings Faciony Settings  Scourity
msT Mode geEF = Disabled CPIF C
Selection {PiF = Computer Interface
iine = ASCIl Line
BRUO Baud Rate 1200 19.08
2400
4800
9600
18.2K
ADOR  Address 1 to 255 T
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Accuracy 7, 8, 55, 57
Alarms

#] Pape 38

#2 Poge 39

Latching/Non-Latching 37-39, 57

Reset 16

Wiring 7-13
Alarm Deadband 57
Alarm Inhibit 36, 57
Alarm QOperation 37
Alarm Qutputs 57

#1 Output §2

#2 Output 13
Alarm Relay Acrien 37, 57
Alarm Types 35, 57

Calibration 31-36
Analog Qutput Option 54
Display Calibration Offser 36
Factory Calibration Recovery 55
Sensor Input Calibrarion 52
ChromaSoft 43
Communications
R3232, 46
RS42IA, 47
R5483, 48
Control Parameters 17, 20
Control Programming 15

Digital Communications 7, 23, 45-49
CN3200-50FT 45
Hurdware Sequp 45
Programming and Setup 49

Digital Inpur 7, 37, 41

Dimensions 3, 38

Dip Switches 3
Analog Qutpur Signal 43
RS422/RS485 Communications Switches 46
Sensor Input Switches 4

Dasplays 15-19, 24

Display Mode, Normal 15, 16

Error Messages 61
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Indications 15
Inpin Type 4, 24
Inputs, Sensor 8-10
Installation 3

Mecnuy Selection 18
Model ldencification 2
Mounting 5

Opcracion 15-22
Display Page 22
MENU Sclection 18
MENU Value 19
Operating Mode 19
Page Selection 18
Security Codes 21
Setup Mode 18

QOurpur
Alarm #1 7, 10-12,35
Alarm #2 7,10-12, 35
Analog Option 43-44
Wiring 6, 11, 44

PAGE
Alarm #1 26, 38
Alarm#2 27, 39
Custom Scaling 26, 44
Digital Communications 49
Display 24
Input 235
Scmp 20, 24, 41
Peak Ambient Temperature Display 33
Peak Temperature Display 33
Pushbutrons 15-19

Repair 63

Reset Pushbutton 16, 18

RTD Inputs 52
Calibration 52
Wiring 9

7e
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Security Codes 20, 21, 24
Security Levels 20, 21
ScH-Tuning 29, 83
Sensor
Sctup, Menu 25
Wiring 7-10
Scrpoint 16, 31, 35, 38, 39, 41, 57, 65
Setup Mode 16, 18
Specifications 57

Thermocouple Inputs 8
Timer

Time Over Setpoint 22, 24, 32
Troubleshooting 61

Warmanty 63

Wiring
Alarm #1 Qurpur 12
Alarm #2 Qurpuc 12
Current. Input Wiring (Loop Powered by controller) 10
Curtent Input Wiring (Self-powered) 9
Digital Communications 46
Digital Input 10
Good Wiring Practices 6
Instrument Power 13
Limit Conrrol Queput 11
Output 11
Process Cutput Wiring 44
R8232 Wiring Connections 46
RS523Z Connector Pin Designations 47
RS54722A Wiring Connections {(4-wite) 47
R5422A Connector Pin Designations 48
R5485 Wiring Connections (2-wire) 48
R5485 Conncctor Pin Designations 48
Terminal Identification 7
Voltage Input Wiring (Self-powered) 10
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s o

o RS B

FRFIIETEETE WARRANTY/DISCLAIMER 2 irisgsy
OMEGA ENGINEERING, INC. ‘warrants this unit to be free of defects in materials and
workmanship for a period of 38 months from date of purchase. OMEGA Warranty adds an
additional one {1} month grace peried to the normal three {3} years product warranty 1o
cover handling and shipping time. This ensures that OMEGA’s custorners receive maximum
coverage on each produet.

If the unit should malfunction, it must be returred to the factory for evaluation. OMEGA's
Customer Service Department will issue an Authorized Return {AR} number immediately upon
phone or written request. Upon axamination by OMEGA, if the unit is found to be defective it will
be repaired or replaced at ne charge. OMEGA's WARRANTY does not apply 1o defects resulting
from any action of the purchaser, including but not limited to mishandiing, improper intarfacing,
operation outside of design limits, impraper repair, or unautherized modification. This
WARRANTY is YOID if the unit shows avidence of having been tamperad with ar shows evidencs
of being 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 iz pleased to offer suggestions on the use of its various products. However.
OMEGA neither assumes respongibility for any omizssions or errorg nor agsumes lisbility
for any damages that result from the use of its products in accordence 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 NOQ OTHER
WARRANTIES OR REPRESENTATIONS OF ANY KIND WHATSOEVER, EXPRESSED OR
IMPLIED,. EXCEPT THAT OF TITLE, AND ALL IMPLIED WARRANTIES INCLUDING ANY
WARRANTY OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
HEREBY DASCLAIMED. LIMITATION OF LIABILITY: The remedies of purchaser set forth
herein are axclusive and the total liebility of OMEGA with respect to thia arder, whether
based on contract, warranty, negligence, indemnification, strict liability or otherwise, shall
not exceed the purchasa price of the component upon which liability i2 based. In no avent
shall OMEGA be liable for conzequential, imridental or special damages.

CONDITIONS: Equipment soid by OMEGA is net intanded to be used, nor shall it be used: {1} as
a "Basic Component” undger 10 CFR 21 {NRC), used in or with any nuclear installation or activity,
or (2} in medical applicaticns or used on humans. Shoutd 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 mannar.

Direct afl warranty and repair requestsfinquiries to the OMEGA Customer Service Department.
BEFQORE RETURNING ANY PRODUCT(S) TO OMEGA, PURCHASER MUST OBTAIN AN
AUTHORIZED RETURN (AR} NUMBER FAROM OMEGA'S CUSTOMER SERVICE DEFARTMENT
{IN ORDER TO AVQID PROCESSING DELAYS). The assigned AR numbaear should then be
marked on the outside of the return package and on any sorraspondence.

The purchaser is responsible for shipping charges, freight, insurance and proper packaging to
prevent breakage in transit.

FOR WARRANTY RETURNS, please have

the following information available BEFORE

caontacting OMEGA:

1. P.G. number under which the product was
PURCHASED,

2. Madel and serial number of the product
under warranty, and

3. Repair instructions ang/or specific
prablems relative to the product.

FOR NON-WARRANTY REPAIRS, consult
OMEGA for current repair charges. Have the
following information available BEFCORE
contacting OMEGA:

1. P.O. number to caver the COST
of the repair,

2. Model and serial number of produst, and

3. Repair instructions andfor specific problems
relative to the praduct.

OMEGA’s poligy is ta make running changes, not model changes, whenavar an improvamant is possible.
This atfords aur customers the i3tast In tachnology and engineering.,

OMECGA is a registered trademark of OMEGA ENGINEERING, INC.

© Copyright 1996 CMEGA ENGINEERING, INC. All rights reserved. This docurmnent may not be copied, photucopied,
reproduced, translated, or reduced to any ¢legironic madium or machine-readable form. in whole or in part, without
prior written consent of OMEGA ENGINEERING, INC.



Where Do | Find Everything | Need for
Process Measurement and Control?

OMEGA...Of Course!

TEMPERATURE

¥ Thermocouple, RTD & Thermistor Probes, Connectors, Panels & Assemblies
¥ Wire: Thermocouple, RTD & Thermistor

' Calibrators & lcc Point References

¥ Recorders, Controllers & Process Monitors

¥ Infrared Pyrometers

PRESSURE, STRAIN AND FORCE
I Transducers & Strain Gauges

4" Load Cells & Pressure Cauges

b+ Displacement Transducers

[ Instrumentation & Accessories

FLOW/LEVEL

¥ Rotameters, Gas Mass Flowmeters & Flow Computers
2 Air Velocity Indicators '

[&* Turbine/Paddlewheel Systems

i Totalizers & Batch Controllers

pH/CONDUCTIVITY

e pH Electrodes, Testers & Accessories

[ Benchitop/ Laberatory Meters

4 Controllers, Calibrators, Simudators & Pumps
# Industrial pH & Conductivity Equipment

DATA ACQUISITION

i Data Aequisition & Engineering Software

W Communications-Based Acquisition Systems
4 Flug-in Cards for Apple, TBM & Compatibles
¥ Datalogging Systems

4" Recorders, Printers & Plotters

HEATERS

# Heating Cable

[ Cartridge & Strip Healers
i’ Immersion & Band Fleaters
4 Flexdble Heaters

b Laboratory Heaters

ENVIRONMENTAL
MONITORING AND CONTROL

¥ Metering & Control Inshrumentation
4 Refractometers
4 Pumps & Tubing
[t Adr, Soil & Water Monitors
' Industrial Water & Wastewater Treatment
#* pH, Conductivity & Dissolved Oxygen Instruments
M2B17 /0358

0037-75344



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

