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Unpacking Instructions

Remove the Packing List and verify that you have received all equipment, incinding the following (quan-
tities in Parentheses):

* (CN3390 Contreller (1}
*  Quickinfo Reference Guide (1}
* Snubbers for Triac and Relay Outputs (10)

If you have any questions about the shipment, please call the OMEGA customer service Department. When
you receive the shipment, inspect the container and equipment for signs of damage. Note any evidence of
rough handling in trangit. Immediately repori any damage to the shipping agent.

The carrier will not hanor damage claims unless all shipping material is saved
for inspection. After examining and removing contents, save packing materia!
and carton in the event reshipment is necessary.

From the Technical Library of
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1 — Before You

Install

Page 1

Typical Application
Model Identification
Model Codes

Important Information

This section will tell what you need to know to begin using your CN3390
Multi-Loop controller. Anyone who will install, program or operate the
CN3390 controller should use this manual as a guide o learning how to
safely and properly install the instrument, and how to program and oper-
ate it so that its many features are maximized.

Figure 1.1 Multiple Lecop Temperature Control Application
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Page 2 Before You Install

H Model ldentification Before beginning the installation process, it is critical that you identify
the controller model you have purchased. Both wiring and programming
are very specific to the input and output types of the controller. By taking
time to properly identify the unit, installation and programming wil} pro-
ceed quickly and easily.

Your controller model number is written on the tag located on the bot-
tom of the instrument. The model number tag on the front door of the
controlier applies anly to the front display and is not indicative of the
controller features/options installed. Write the model number here and
following the Model Identification tables below, identify the controller
characteristics.

Features and Specifications
* Open Sensor and Out-of-Range Conditions: Programmable
for 0-100% output.

» Digital Communications Option: RS-232C single drap,
isolated; RS-422A, RS-485 multi-drop, isclated; baud rate 300,
600, 1200, 2400, 4800, 9600, 19,200; data string ASCII,
asynchronous, one start, one parity, seven data and one stop
bit or binary.

* Instrument Power: 120 or 230 Vac + 10%, -15%, 50 to 60 He,
7 VA nominal power consumption.

* Operating Environment: 30° to 130°F (0° to 55°C} ambient
temperature with relative humidity less than 95% non-condensing.

* Dimensions: 125" Wx 11.5"D x 3.75" L (318 x 292 x 95mm}

To Order (Specify Model Number}

Modeal Number Description

CN33390-7) Ten lcop controlier \

* Insert output codes from Control Outputs Table; choose 5 in any combination.

Control Outputs (No Add’l Charge, Except FI)

Output Code Description
R Relay
T 1A SSR
F 4-20 mA {non-isolated)
FlI (™) 4-20 mA (isolated)
8@ 20 Vdc Pulse

** Add $260 to base price for ten outputs. $52 for each 2 loop board.

Omega CN3390 User's Manual



3390 Multi-Loop Controller Page 3

Sensor Inputs

Type Range
J fron- L -100° to 1400°F
Constantan -73° to 650°C
K Chromega®" -100° 1o 2100°F
Alomega® -73°t0 1148°C
E Chromega -100° to 1100°F
Constantan -73° 10 593°C
T Cooper- -350° to 750°F
Constantan -212° 10 399°C
R Pi/13%Rh-Pt 50° to 3000°F
10° to 1648°C
5 Pt10%Rh-Pt 50° to 3000°F
10° 10 1649°C
106¢ Pt RTD -200° 10 1000°F
-128° to 538°C
Current, 4-20mA Field Scalable
0.0 to 100%

* Accuracy with controller at 77°F ambient unless stated otherwise.

Ordering Suffix Description
-1 Ten open collector alarm output
-2 R$-232, R8-422, RS-4885 digital communications
-3 All of the above (suffix -1 and -2)

Omega CN3I3980 User's Manual
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Accessories and Spare Parts

Model Ne. Description

3390A-R Dual refay output module

3390A-T Dual 1A S8R output module

3390A-F Dual 4-20 mA output module {non-isolated)
3390A-FI Dual 4-20 mA output module (isolated)
3390A-DC Dual puise 20 Vdec output module

10 relay alarm output board (must have

3330A-10ALM 1 option or CN3330-INTALM)

3390A-1ALM Single relay alarm output board

3390A-FRONT Front pane! display (controlier not included)
3390A-INTALM Internal alarm board

3390A-RS RS-232, R5-422, RS-485 Digital Communications

CN3200-SCFT Software far Digital Gammunications Option
3390A-CAB18 18-inch remote mounting cable

3390A-CABGO 60-inch remote mounting cable
3320A-CAB180 180-inch remote mounting cable

Noise suppression kit for mechanical relay

1821A-101 modules driving ac contactors or solenocids

Read this manual carefully and thoroughly before attempting

installation, programming and operation of the CN3390
IMPORTANT! controller. Improper wiring, or configuration and selection of
parameter values could result in damage to equipment, the
controller and possibly even personal injury. It is your
responsibility to assure that the controller is safely installed and
configured.

Electronic components are sensitive to electrosiatic discharge.
Proper handling techniques should be used when installing the
unit or during any modifications.

Omega CN3390 User’s Manual
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B Inspection
and Unpacking

What Comes
with Your CN3390

H Mounting

Subpanel Mounting

Page 5

Inspection and Unpacking

Subpanel Mounting

Panel Door and Remote Display Mounting
Good Wiring Practices

Wiring

Changing Qutput Modules

Remove the packing list and verify that all equipment has been received,
If there are any questions about the shapment, please call the OMEGA
Customer Service Department at 1-800-622.2378 or 203-359-1660.

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

Note: The carrier will not honor any claims unless all shipping material
is saved for their examination. After examining and removing
contents, save packing material and carton in the event reship-
ment is necessary.

Included with your CN3390 Controlier is:
¢ User’s Manual (M1494)
* Quickinfo quick reference guide
¢ 10 Snubbers for Triac and Relay Qutputs only.

The CN2390 controller should be mounted in a location free from
excessive dust, ¢l accumulations and moistare. It may be mounted in
any position at ambient temperatures of 30°F to 130°F (0°C to 55°C).

Subpanel mounting is illustrated in Figure 2.1.

Figure 2.2 gives the mounting dimensions for the controller.

Drill four mounting holes in the subpanel mounting surface and bolt
the controller directly to the subpanel.

Omega CN3390 User's Manual
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installation
Figure 2.1 _ ™ Bolt to Subpanel
Subpane! Mounting / {4 Bolts as shown}
lilustration (
Figure 2.2

Mounting Dimensions
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Panel Door and Remote
Display Mounting

Figure 2.3
Pane! Door Mounting

Figure 2.4
Rermote Control
Panel Mounting

The control panel {faceplate} of the CN3390 controller may be removed
to allow the control panel to be mounted on the panel door exterior,
with the controller chassis mounted inside the panel. Likewise, the
control panel may be remotely mounted up to 15 feet away from the
controller chassis. These two mounting configurations are illustrated
in Figures 2.3 and 2.4.

Remote mounting the control panel separately from the controller
chassis requires a remote mounting cable. This cable is available from
Omega in 5 foot (P/N 3330A-CAB60) and 15 foot (P/N 339A-CAB180)
lengths. Panel deor mounting requires an 18 inch deor mounting cable
(P/N 3390A-CAB18).

FAYAY AV AN

Omege | L
| ae ) [
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Installation

Remote Display
Mounting instructions

B Sensor Input
Jumper Selection

To mount the front panel display separately from the controlier chassis:

1. Remove the front panel display from the controller chassis.
Loosen the holding screw located under the front door flap. The front
panel display is plugged onto the chassis, so grasp it firmly around
the edge and gently pull to unplug it.

2. Mount the controller chassis inside the panel or in the de-
sired remote location. Follow Figure 2.2 for mounting dimensions
and the instructions on page 6 for subpanel mounting.

3. Mount the front panel display. The connector protrudes from the
rear of the control panel. Cut a hole in the panel door or remote
location large enough to accommodate the connector (Figure 2.5).
Dirill three screw holes as per the template and mounting dimensions
given in Figure 2.5. Insert the front panel display into the cutout and
install screws from behind the display.

4. Connect the front panel display to the controller chassis. Plup
the 5- foot connection cable onto the connector located on the back of
the control panel. Plug the other end of the cable to the connector on
the front of the controller chassis.

Each of the 10 loops (channels) of the CN3390 controller is capable of
accepting any one of three types of sensaor inputs:

* Thermocouple types J, K, E, T, Rand 8

* RTD, 100 ghm Platinum, alpha = .00385

= 4-20 mA
The 1nput sensor type for each loop 1s distinguished by:

* posttion of the sensor input jumper

* wiring

& sensor type programmed on PAGE 11/MENUSs 6-24

Note that each sensor input loop is distinguished by 4 terminals on a
removable connector (along the left side of the controlier). Next to each
connector is a jumper for selection of the input type. When shipped
from the factory, the jumpers are in the thermocouple (T/C) position.
Move the jumper for each loop that wili receive RTD or 4-20 mA inputs.

Figure 2.6, page 10, shows the location of the sensor input wiring
connectors and the three possible positions of the sensor input jumper-
thermocouple, RTD or 4-20 mA.

Omega CN3390 User’'s Manual
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B Figure 2.6 Leop 1 Sensor Input Jumper Black
® @
Sensor Input !
Jumper Positions |i
Loop 1 | t == | Thermocouple Jumper Position
Sensor Input ¢ ' _ . . Lﬂ_’ (as shipped from factory)

Loop 2
Sensor Input 4

RTD Jumper Position

N7

4-20mA Jumper Position

e .

-

' — -

\

| poos| [so8d pess] |f9sssl e

Left Side of
Contreller

Wiring Important Wiring Information!

To insure that the OMEGA® CN3390 controller performs optimaliy, it
is imperative that vou read this section and become familiar with stan-
dard wiring practices critical to eliminating electrical noise. Failure to
follow these recommended wiring practices can result in poor tem-
perature measurement and ineffective control.

Snubbers Snubbers should be used to protect the controlier from electrical noise
generated hy inductive loads such as motors, solenoids, coils and relays
operating near the CN3390. The recommended snubber is a .1uf ca-
pacitor in series with a 220 ohms resistor. Snubbers are available from
Omega (P/N 1821-101).

When using the Alarm Outputs, or Triac and Relay Control Qutputs to
drive a contactor coil or other inductive ioad, the snubbers should be
connected in parallel with the contactor coil. Install the snubbers as
shown in the individual wiring diagrams for each output type, Figure
2.12 and 2.13.

Omega CN3390 User's Manual
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installation

Good Wiring Practices

Wiring Connections

Follow Good Wiring Practices when connecting any controller:
1. Do not run sensor and power leads in the same conduit or wire tray.

2. When planning the system wiring, separate wiring into functionally sim-
lar bundles - power leads, sensor leads, output signal lines, ete. If power
and sensor leads must cross, they should do so at 90° angles (perpendicular).

3. Locate sources of noige in your gystem - motors, contacts, solenoids,
ete. Design your system so wiring is separated from these noise sources.

4. Shielded, twisted wire should be used for the control circuit signals if
they are run in paralle] with other control circuit signal wires, or if they
are run distances greater than 2-3 feet.

3. To protect against noise, use shielded cables for low power signal lines.

6. More information on good wiring practices is available from IEEE, 345
East 47th St., NY, NY 10017. Request IEEE Standard No. 518-1982.

Make all wiring connections to the controller before power is applied.

All wiring must comply with local codes, regulations and ordinances,
This instrument is intended 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 1abel on the bottom of the controller to verify the model num-
ber. The wiring decals on the sides of the controller show the wiring ter-
minations. All wires will be connected to the terminals on the sides of
the controller. Specific wiring instructions for different input and out-
put types are given in this section.

Detailed wiring instructions for Digital Communications and Alarm
Outputs options are given in the separate sections covering each of
these topics.

Using the proper size wire for rated circuits, make the wiring con-
nections as shown in Figure 2.7, Detailed sensor input and control out-
put wiring diagrams follow.

Omega CN3390 User’'s Manual



CN3390 Multi-Loop Controller Page 13

Figure 2.7
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Installation

B Sensor Inputs Wiring

Thermocouple Inputs

Note that each sensor input loop is distinguished by 4 terminals
on a removable connector, This allows for easy removal of the in-
strument, leaving field wiring intact — simply unplug the connectors.

Sensor Input Wiring Notes

Sensor leads (thermocouple, RTD, voitage or current) should not be
run together in the same conduit as power wiring.

T'wisted pair shielded wire 15 recommended for sensor connections.

False process readings can occur 1f the sensor wire is exposed to elec-
trical noise.

If thermocouple extension wire is required, it must be the same
type as the thermocouple (i.e. if a Type T thermocouple is used, then
Type T extension wire must be used).

If shielded thermocouple wire is used, the shield must be grounded
at one end only, preferably at the shield ground terminal on the
controller, as shown in Figure 2.8.

Three-wire (3) RTDs are recommended [or greatest accuracy.

Standard shielded copper wire is recommended for RTD extensions.

It is important to observe polarity (+,-) when conneeting thermocouple
leadwires. The table below shows typieal color coding for the thermo-
couples used with this instrument.

T/C Type Material Polarity (+) Polarity (-}
J iron/Constantan White Red
K Chromel/Alumel Yeallow Red
E Chromel/Constantan Purple Red
T Copper/Constantan Blue Red
R Plat, 13% Rhodium/Plat  Black Red
s Plat, 10% Rhodium/Plat Black Red

Make the thermocouple wiring connections to terminals 1-40 as shown
in Figure 2.8 on the following page.

Omega CN3390 User’s Manual
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Figure 2.8
Thermoccuple
Connecticns

3 - Wire RTD Inputs

Figure 2.9
3 —-Wire RTD
Connections

2 - Wire RTD Inputs

Figure 2.10
2 — Wire RTD
Connections

+ ~

=2

r Loop 1

Shigkd Gng )
.

~

={ o]

> Loop 2

Shield Gnd J

When making the 3— wire RTD} input connection, it is important to
make the resistance of all three extension leadwires equal by using the
same gauge and same length of wire for optimum leadwire compensa-
tion. Omega recommends 3—wire RTD's for greatest accuracy, and
standard shielded copper wire for RTD extensions.

\

£

Shield Gne )

Loop 1

DT ¢ Loop2

Ifusing a 2—wire RTD input, use heavier gauge leadwires to reduce
leadwire resistance. Any leadwire resistance adds directly to sensor
resistance, thus adding error to the process temperature measure. It
is also necessary to jumper Terminals 2 & 3 on the instrument to
complete a 2-wire hook-up.

Shield Gnd _E|

Shield Gna

r Loop 1

Loop 2
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Installation

Current Inputs

Figure 2.11
Current Inputs

B Output Wiring

Identify Individual
Loop Qutput Types

All 10 loops of the CN3380 controlier have the capability of accepting
a 4-20 mA current input signal. Make the sensor input connections to
terminals 1-40 as shown in Figure 2.11.

+
3 ]
.
oop
Shield Gnd

8 (=]
_E] Loop 2
P
Shield Gnd

Your CN3390 controller has up to five control output modules. Each

module accomodates 2 control loops (one pair) of the same type. The

control output type for each pair of loops is specified in the controller
model number.

CN3390 - ‘ Options
Yy
Locps 9 & 10

Lcops 7 &8
_Y—Loops E&6E
Loops 3 & 4
ioops 1&2
Quiput Code  Qutput Type

R Relay

T 1A S5R

F 4-20mA (non-isolated)

Fi 4-20mA (isolated)

DC 20 Vdc Pulse

You may change or add the output type of any pair by replacing
the control output modules. See page 20, "Installing Control
Output Modules."

Omega CN3320 User’s Manual
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Relay Output
Connections
Code 1

Figure 2.12
Relay Qutput
Connections

Triac Cutput
Connections
Code 2

Figure 2.13
Triac Qutput
Connections

Non-isolated Current
Output Connections
Code 4

A relay output is generally used to drive small resistive loads {<1 amp
at 120 volts or <0.5 amps at 230 volts) or a contactor. When driving a
contactor coil or other inductive load, we recomnmend that you install
an appropriately rated a.c. snubber circuit (Omega P/N 1821-101) in
parallel with the contactor coil to protect the controller from electrical
notse, as discussed earlier in this manual (see page 10).

Make the wiring connections for relay output as shown in Figure 2.12.

120 or 230 Vac
Loop 1 { _ Snubber:l
4? LOAD AC Neutral

148 120 or 230 Vac

A1
Lcop 2 { — Snubber):l
L—|29] LOAD AC Meuiral

— 48!

A triac output generally drives a small load (less than 1 amp) or the coil
of a contactor. Since triacs are solid state devices (no contacts), they will
perform much longer than a mechanical relay. When driving a small
load directly, triacs can cycle faster than a conventional relay to main-
tain tighter control. See Figure 2.13 for triac cutput connections.

[—145 ‘ 120 or 230 Vac
Loop 1 { q Snubber
LOAD AG Neutral
T =l
h\ a8 120 or 230 Vac

Loop 2 Snubber
'—!:. LOAD AC Neutral

The 4-20 mA signal is an industrial standard method of transmitting
and receiving information. To use this output, it must be connected to a
device that accepts a 4-20mA signal and has input impedance of less
than 800 ohms. Make the output connection in accordance with Figure
2.14 on the following page.

Omega CN339%0 User’s Manual
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Installation

Figure 2.14
Non-lsolated 4—20 mA

Output Connections
Loop 1

Loop 2

Changing 4-20 mA
Current to 1-5Vdc

]

47 |

4-20maA +
Load
10 - BOD whm)
A-20mA +
Load
{0 - 80G ohm}

Voltage Figure 2.15 and move it to the 1-5 Vdc position.

Figure 2.15

Changing Non-Isolated

Current Qutput

ta 1-5 Vdo Loops 1and 2
@] Modui

Voltage Output iput Moduie

|
masl_

1-5 Vde Output
Connections

Gurrent/voltage Jumper

1-5vdec +

The non-isolated current output may be changed to a 1-5Vdc output by
moving a jumper on the output eard. Locate the jumper as shown in

S e——

T ‘
N

4-20 mA position

(a5 shipped from factonyt

:

L5l

4]
]

LOAD
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Isolated Current
Qutput Connections
Code 5

Figure 2.16
Isoiated 4-20 mA
Qutput Connections

Solid State Relay
Quiput Connections
Code 7

Figure 2.17
Solid State Relay
Output Connections

Instrument Power
Wiring

Figure 2.18
Instrument Power
Connections

If using the 4-20 mA isoiated output, an external power supply must be
used for isolation. If the load impedance is < 400 chms, use a 24 Vde
power supply. If the load impredance is £ 800 chms, but greater than
400 ohms, use a 36 Vdec power supply. Make the isolated output and
power supply connections as shown in Figure 2.16.

—t———— } oop Current

Loop 1 { ... +

Loop Current —————— = POWER
SUPPLY
-+
0-800 Q —
Load 1

—ef—— | pop Current

senz XK :

Loop Current  —————mm— POWER
SUPPLY
+ -
0-800 0 |—
Load 2

The Solid State Relay {(SSR) Drive output drives solid state relays, such
as the Omega 4115 or 4117 Power Modules, which accept 3 to 32 Vdce
input ON signals and 0 Vdc OFF signals. See Figure 2.17 for Solid
State Relay Drive Qutput connections.

@ + iy 7 N 120er230Vac
Loop 1 {

47 | S @_[_“‘A LOAD AC Neutral
Solid State
Relay
P - e L 1200r 230 Vac

Loop 2 { R -
o]t | LOAD |

AGC Neutral

Make the instrument power connections to terminals 77—80 as shown
in Figure 2.18.

INSTR POWER

[H] 230vac

[@] 120vac
@] neutRAL
(2] casEanD
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Installation

120/230 Volt
Instrument Power

Figure 2.19
120/230 Volt
Instrument Power Switch

B Wiring:
Alarm Qutputs and
Alarm Relay Board

W Wiring:
Digital
Communications

The CN3390 controller is equipped te receive both 120 and 230V
instrument power mput. When shipped from the factory, the instru-
ment power switch 1s in the 120V position. If your application requires
2380V, locate the switch and move it to the 230V position, as shown in
Figure 2.19.

Instrument Power
Terminal Strip

| -
y
e
N | EE
—L L o .
// End View
e
Blue Instrument Top View
Power Switch ———— 2 of Switch
o |
| | ; | ‘
y | L
// \
-~ ~,
120 Vac Position 230 Vac Position
(as shipped)

Before making the alarm wiring connections, it 18 important that you
understand the alarm features and how they function. Specific wiring
instructions are given in Section 5 — Alarms.

Specific wiring instructions for the Digital Communications option are
given in Section 7 — Digital Communications.
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M Installing Output
Modules

Figure 2.20
Qutput Modules

Your CIN3390 controller was shipped with a maximum of five cutput
modules installed. The types of the output modules for each pair of
loops is identified by the model number (see page 15). The location of
each output module is identified in Figure 2.20.

i FH
<531

-

L

Ry

-

i TET

i e

o

!

|

bes

&9@_
(2 (206D et nplhs) KR)ER) (e ) felli) e

i

ﬁ

=T
a

T

(“EE\;‘
st E]:'EP

456 3666 poag [F6e0 F508 5585 K605 5965 BEs B
:
il

[ Qutput Module !: g
" Looptand2 ||} 8
ii Cutput Moduls - 2
i toop3and4 | |3

b R — R
H |\ Output Meodule | l e - ) .
g iu Loop Sand 6 éi-__,&ii AN »——*—M \‘\\
F ' e -
i w T — lr
| 7 Qutput Module |. @ / \
| i lLoop7andg [ !
! i _.
T T
| Output Module © i1z Lok klf_t_ _
. Loop9and 10 T~

CELEOCHERG  Onn Y
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To change or install an output module(s), you must remove the housing
from the controller chassis. This is illustrated in Figure 2.21 below.

Figure 2.21 Loosen {4) cover holding screws
Removing the
Instrument Cover /
ele &f5)
5 5
[ ] i ‘ ‘
[ | ooIacooc | [ l l
I: g Hooaico0cs 7’ }
[ = 1N EENE .
D:I OO0CCO0C00
[ ] e
B D . =
) - =3
ull
el
@ [&y @[©]
—
The locations of the five control output modules are shown in Figure
2.22 below.
Figure 2.22
Locating the Control \ @)
Output Modules Loops 1 & 2
g Output Module
4 loops3 & 4
@ Output Module
o) Loops5 &6
€| Output Module
@|| Loops7 &8
@ Output Moduls
|| Loops 9 &10
@ OQOutput Moduie
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B Installing the Alarm
Relay Board

B Installing Digital
Communications
Circuit Board

After locating the output medule to be changed, unplug it from the
connector posts and replace it with the new output module.

After changing an output module, be sure to change the control
output wiring and any applicable programmed output param-
eters before putting the controller back into operation! Damage
to the output board ean occur if incorrect voltages are supplied.

You may also want to change cycle time if using proportional control,
since cycle time varies with control output type. Recommended cycle
times are:

¢ Relay. ... .. .. 30 seconds
¢ Triac. ... .. ... 1 second
¢ S8R Drive. .. .. 1 second
» 4-20mA .. ... 0.3 seconds

Instructions for installing the optional alarm relay board,
P/N 3390A-10ALM, arc given in Scction 5 — Alarms.

If you purchased the CIN3390 controiler with the Digital Communica-
tions option, the circuit beard will be installed when vou receive the
controller. If you are purchasing the circuit board separately and need
to install it in the controlier, follow the installation instructions given
in Section 7 — Digital Communications.

Omega CN3390 User’s Manuat
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3 — Operation

B Pushbuttons and
indications

Loop Select Mode

Scanning Display
Feature

Page 25

Pushbuttons and Indications
PAGE/MENU Programming
Security Levels
Programming Practice
Auto/Manual Operation

Remote Operation

All of the program control steps and configuration entries are easily ac-
complished with the front panel pushbuttons. The digital displays and
status lights provide a constant overview of the process. Figure 3.1
summarizes the functions of the pushbuttons and displays.

After the power-up sequence, the controller will be in the Loop Select
Mode. The display will display the Loop 1:

* Process Variable

# Set Point and Units

* Loop Number
To see parameters for another loop, you must push the LOOP SELECT
button to increment to the next loop.

With the Auto Scan feature, enabled via PAGE 11/MENTU 2, the con-
troller continuously scans and displays these three parameters for all
10 loops every 20 seconds (2 seconds per loop). Pressing the LOOP
pushbutton will "freeze” the display at the current loop, until LOOP is
pressed again to restart the scanning.

Once the Auto Scan feature is enabled, the controlier waits approxi-
mately 60 seconds before the scanning actually starts.
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Operation

Figure 3.1
Front Panel Displays and

CN3340 Controller

Pushbuttons
Digital Display for

Procass Variable

Secondary Display for

4
I_J
(]

(I
0

-

PAGEMENUs or Values

LEDs indicate Alarm

00000000 ]
UDDDDDDDD[F

0Cco00o0a y

12345670

Condition for sach loop

LED indicates MENU —|
or Value for secondary display ™

Pushbutton to select MENU

i

12345878 10
MANUAL

DDQD@@DQDU‘
N E‘F

Q
L -
e
a

or Value for secondary display

Pushbutton satects

P

LY

/I i

Ioop 1o ke displayed

Pushbutton Acknowledges
Common Alarm

B PAGE/MENU
Programming

/

»— Smart Display dascribes Values

or PAGE/MENU shown in
secondary display

LEDs indicate Contrai Output
ON tor each fcop

LEDs indicate Manua! Control
salacted for each loop

Pushbutions to increase or
decraasa MENU numbars,
PAGE numbars and values

Pushbutton to select Manual
{open loop) or Automatic (closed
loop) control

All control parameters, selections and calibration procedures for the
CN3390 are accomplished through simpie MENU selections, These

MENTU selections are organized into PAGES. On each PAGE you will
find a specific set of related functions, and each of these functions has a
correspending MENT number.

This organization allows you to go directly to the parameter to be ad-
justed, without stepping through a long series of unrelated entries. Fig-
ure 3.2 iliustrates the concept behind the PAGE/MENU structure.

Omega CN3390 User’s Manual



Page 28

Operation

PAGE/MENU Tables

Figure 3.4
Sample cf
PAGE/MENU Table

Location of PAGE/MENU
Tables in this Manual

Security Levels

Entering the
Security Cade

The detailed contents of each individual MENU number on a PAGE are
presented in the PAGE/MENU Tables. These tables give the MENTI
number, alphanumeric command cue, available settings, factory set-
tings and security levels for every adjustment or selection to be made.

A sample of part of a PAGE/MENU Table is shown in Figure 3.4,

PAGE 11 General Operation

Alpha MENU Selection Availabl 1tin Factory Sefting Ges.
LP 7 Unt 19 Loop #7 Uinits Degree F Degrea F c
Degree
Cto 100.C%
0,00 to 89.86%

LP 8 Sen 20 Loop #8 Senscr JTC JTC
Input KTC
ETC
TTC
R1C
S1C
100 @ RTD
4-20mA
Laop 48 Units Degree F Degree
Degree C
Dto 1004%
0001099937

LP 8 Unt 21

LP 9 Sen 2z Laoo #& Sensar JTC JTC
Input KTC
ETC
TTG
RTC
87C
100 ) ATD
4—-20mA
Loop # 9 Units Degree F Degres F
Degres G
0 1o 100.0%

0.00 tm 89.99%

LF 9 Unt 23

—

PAGE/MENU Tables for PAGEs 0 - 11 are found in Section 4, pages
31-38. PAGEs 12-27 are found in the sections specific to their function
(1.e. Calibration, 4-20mA Input Scaling, etc.}

Every parameter or selection in the PAGE/MENU tables has a cor-
responding PAGE/MENU number. Each PAGE/MENU number is
assigned one of five Security Levels, A-E. In each Level you may view
certain PAGE/MENU numbers, and adjust certain PAGE/MENU num-
bers. This allows you to select the Security Level most appropriate for
your operating environment, prohibiting unauthorized access to or
accidental changing of control parameters.

The Security Code is entered in PAGE 11/MENU 1 to determine
which PAGE/MENTUs may be viewed and which may be adjusted.

The controller is set at Security Level C (code 458) when you
receive it from Omega.

Omeyga CN33%0 User’s Manual
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Figure 3.5

Security Levels and
PAGE/MENU Contents

Figure 3.6

Security Codes and

View/Adjust Levels

Figure 3.5 defines the PAGE/MENTU numbers that correspond to each
of the five Security Levels, A - E.

Security Level
A

Allows Adustment of:
Status Display
Security Lock

Process Set Point
Manuat Reset
Security ievel A

PID Control Parameters
Deadband

Qutput Limits

Cycle Time

Cantrol Mode

Control Action

Atarm Types and Set Points
Auto/Manual Disintegration Time
General Operation Set Up

Map Loop Alarms to Alarm Outputs
Auto-Tuning Loops 1-10
Security Levels A and B

Loops 1-10 Se! Point Limits

Map Fatal Errors to Commaon Alarm
Digital Communications Set-up
Security Levels A,Band C

Sensor Out of Range Action
Controller Reset

Gang Calibrate Similar Channels
Calibrate Loops 1-10

Custom Scate 4-20 mA Current Input
Security Levels A, B, Cand D

PAGE/MENU

PO/ M1--40
P11/ M1

P1-10/M1-2

Pi-10/M3-5
P1-10/M8E
P1-10/ M7
P1-10 /M8
P1-1G/ Mg
F1~10/M10
P1—10/M11-18
P1-10/M19
P11/M2-26
P12-13/M1-10
P14/ M1-10

P11/ M27-46
P1-10/ M47
P15 / M1-11

F1-10/M20-22
P11/ M48

P16 / M1
P17-26/ M1-7
P27 /M 1-40C

Figure 3.6 lists the Security Codes for each of the five Securitv Levels,
along with the Levels which can be viewed and adjusted.

Security Security View Adjust
Level Code Level Level

A --- A B C A

B 123 A B, C A B

C 458 ABC ABC

D 352 ABC,D AB.CD

E 736 AB.C,D,E ABC DE
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B Programming
Example

IMPORTANT!

Initial Power-up

Programming Example
Example Setup

Action:

Press |PAGE

Press

Press
Press [vewiaL |

Press [ﬂ
Press | menvaL |

Now that you understand the basic PAGE/MENU programming struc-
ture, displays and pushbuttons, you are ready to practice programming.

It is important that you take time to perform this programming
example, since it will teach you how to move between PAGES
and MENU numbers, and how to adjust the MENU values.

Disable the external load cirecuit power before proceeding with
the Programming Example!

After the CN3390 has been installed and the power turned on, it will
begin to operate utilizing the factory settings. The digital displays will
read "3390 Ten Loop Control". After a short delay, the upper display
will indicate the Loop 1 process variable {in °F) and the lower display
will indicate the factory-set set point (0°F). Since the secondary display
value is a set point for Loop 1, the English display will read "Set Point
1". Other LEDs indicate operating status, such as alarm condition and
control output,

In the following steps, you will learn how to adjust a PAGE/MENU
setting,

Displays: Explanation:

STATUS You have entered the PAGE Select Mode. Use

PRIE Q the [T ] and [ 1]

pushbuttons to move 1o the next/previous PAGE.

LEMNERAL Increment up PAGE 11, General Operations,
PRSEN

SEC LOCE Now that you are on PAGE 11, pressing MEN/
PRIEN T VAL will put you in the MENU select Mode. Use

the and pushbuttons to move to next/

previous MENU.

LP SCAM You are now FAGE 11/ MENU 2, Logp Scan, the
P Ne desired PAGE.

LPSIRN Pressing l MENAAL | will aliow you o see current
fo Scom value and then select the new value for Loop

Scan (No scan, Autcscan)

LPSCAN Value changes to Autoscan. Selection is made.
FutoScon

LP SCAN You have exited PAGE 11/ MENU 2 adjustment.
PN Proceed to next adjustment, or do nothing and con-

troiler will time out and gc to the loop scan mede.
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H Auto/Manual

Operation

MAN
AUTO

Figure 3.7

Pushbuttons and Displays

in Manual Control Mode

The CN3390 controller can be switeched between Automatic and Manual
control by:

1. selecting the desired loop using the S'-Efg; pushbutton

MAN
AUTO

2. pressing the pushbutton twice on the front panel

Om initial power-up, the controller always begins operating in the auto-
matic control mode (closed loop). The Auto/Manual set-up, PAGE 11/
MENT 26, must be “enabled” to allow you to select Manual control via
the front panel MAN/ATITO pushbutton. When the MAN/AUTO

pushbutton is pressed, manual control (open loop) is selected.

When any Loop is in the Manual control mode, the "Manual" LED for
that Loop will be illuminated. Automatic control for the loop selected
can be resumed by pressing MAN/AUTO pushbutton to toggle back to

the automatic control mode.

If the manual LED is illuminated for a loop, the control output Loop
can be manually raised and lowerad with the # and # pushbuttons if
PID control is selected for that Loop on PAGE 1-10/ MENU 9. This ca-
pability is of particular importance in process applications that must be
brought on line manually and to determine optimum control settings. If
ON/QFF conirol is selected on PAGE 1-10/ MENU 9, the # and & push-
buttons force the control output ON and OFF.

CN3390 Controller

[ Xt M
o L
9508 X
- Loop # and % Output
Loor # T

NO00000000

123 4566878810

N00000n0n

2345678910

[][]lﬁﬁ[ﬁ[]ﬂﬂ« Manual LEDs indicate

T 28 8T ERT0 loops in manual contral
$ AT
l ﬁ.l |u;-| I 3 l increase and decreasa
cantral output

O

Pushbutton to select Manuai
or Autematic control
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Tables

Page 33

This section contains detailed information for PAGE 0 through PAGE 11.

PAGE 0 - Display Page
PAGE 1 - 10 - Control Parameters for Loops 1-10

PAGE 11 - General Control Operations

Programming PAGEs specific to certain functions are located in the sec-
tion of this manual that addresses the function:

tio Topic Programming PAGEs
5 Alarms 12,13
& Self-Tuning 14
7 Pigital Cormnm. 15
g Catlibration 16— 26
9 Custom Scaling 27

of Analog Input
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Page 34 PAGE/MENU Tables
PAGE 0: Status Page 0

Menu Description Menu Display Seiection rit
LPISP 1 Loop 1 Set Point
LPIPY 2 Loop 1 Process Variable
L 10U 3 Loop 1 Output % ON
LPian 4 Loop 1 Alarm Status
P esP 5 Loop 2 Set Paint
ek 6 Loop 2 Process Variable
LP 2 0ot 7 Loop 2 Output % ON
LFCRD 8 Loop 2 Alarm Status
LP35F 9 Loop 3 Set Point
LP 3Ry 10 Loop 3 Process Variable
LP 3 0ut 11 Loop 3 Qutput % ON
LRI 12 Loop 3 Alarm Status
LR YSP 13 Loop 4 Set Point
LP Y 14 Loop 4 Process Variable
LAY 0ot i5 Loop 4 Output % ON
PR i6 Loop 4 Alarm Status
LPS&P 17 Loop 5 Set Point
LPSRY 18 Loop 5 Process Variable
LP 5 0ot 19 Loop 5 Cutput % ON
LRGSR 20 Loop 5 Alarm Status
LPBSF 21 Loop 6 Set Point
LR &R 22 Loop & Process Variable
LP B Out 23 Loop 6 Output % ON
LEBRRID 24 Loop 6 Alarm Status
LP15F 25 Loop 7 Set Foint
PPy 26 Loop 7 Process Variable
LT du 27 Loop 7 Qutput % ON
LEIRIT 28 Loop 7 Alarm Status
LPBSP 29 Loop 8 Set Point
LPBPY 30 Loop 8 Process Variable
LP B0 31 Loop 8 Output % ON
LPaRn 32 Loop 8 Alarm Status
LPSSP 33 Loop 9 Set Point
LPaPY 34 Loop 9 Process Variable
LP8D0LE 35 Loop 8 Output % ON
PSR 35 Loop @ Alarm Status
LPICSP 37 Loop 10 Set Point
LPIGPY 38 Loop 10 Process Variabie
LPIG0LE a9 Loop 10 Output % ON
LPIGAD 40 Loop 10 Alarm Status
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PAGE 1 - 10: Control Operations

PAGE 1 =Loop 1 PAGE6 =Loop 6

PAGE2=Lcoop 2 PAGE 7 =Loop7

PAGE 3 =Loop 3 PAGE 8=Loop B

PAGE 4 = Loop 4 PAGE 9=z Loop 9

PAGES5=Loop 5 PAGE 10 = Loop 10

Alpha MENU Selection Available Settings Factory Setting Sec.
SEE PRI 1 Set Point Instrument Sensor Range Sensor Minimum B
fManRGT 2 Manual Reset -100.0 to 100.0 0.0

(#/2 + % of the Prop Band)

PID Control Parameters: In MENUs 3-5 you will define the 3 PID control parameiers. See
Appendix I, Control Theory Tutorial, for detailed descriptions of these parameters. If vou
will not be using the controller as a PID controller, but rather as an ON/OFF controller, it
is not necessary to make MENU selections in MENUs 3-5.

Frof Bag 3 Proportional Band 0.1 to 999.9 % span 5.0%
futa R5E 4 Automatic Reset 0.00 to 99.99 repeats/min.  0.00
RokE 5 Rate 0 Sec. to 1000 Sec. 0

ON/OFF Control Parameters: In MENU 6 you will make the Deadband setting for ON/OFF
control operation. If you will not be using the controller as ON/OFF, it is not necessary to
make this selection.

Dfodbond 6 Deadband {0.01 Increments of Sensor  0.01 c
Range up to 25%)

General Control Operation Selections: The following settings define the eontrol operation
and should be made for both ON/OFF and PID control.

CuE LM 7 OCutput Limit 0.0 % 10 100.0 % 100% CN C
EYTiNE 8 Output Cycle Time* 0.1 SEC 16 65.0 SEC *See note below
ferl Mot 9 Cantrol Mode** Loop Disabled
PID PID
ON/OFF
Rckiom 10 Centrol Action Reverse (heating) Reverse
Direct {cooling) (heating)

* Cycle Time varies with the output type of your controlier. Recommended settings are:
* Relay = 30 sec. Triac and SSR Drive = 1 sec. 4-20 mA = 0.3 sec.
* See Appendix I for more detailed information.
** 1,o0p(s) disabled via MENU 9 will display “_ _ _ _" four dashes in the upper process variable display
when the loop is selected for display and/er the controller seans thai channel.

Alarm #1 and #2 Set-Up: In MENUs 1 -14 you will define alarm set poinis and types for both
Alarms. Detailed deseriptions of alarm types are given in Appendix I, Control Theory Tutorial.

A msP 11 Alarm1 Set Point nstrument Sensor Range Sensor Range
Maximum

Fi M2 &F 12 Alarm 2 Set Point Instrument Sensor Rangea Senscr Range
Minimum
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PAGE/MENU Tabhles

PAGE 1 - 10; Control Operations

PAGE 1= Loop 1
PAGE 2= Loop 2
PAGE 3 = Loop 3
PAGE 4 = Loop 4
PAGE 5= Loop 5

PAGE 6 = Loop 6
PAGE 7 = Loop 7
PAGE 8 = Loop 8
PAGE 9=Loop 9
PAGE 10 = Loop 10

Alpha MENU Selection Available Settings
A mTdR 13 Alarm 1 Type Hi Alarm
Lo Alarm
+ Dev
- Dev
+/- Dev
No Alarm
A2 TP 14 Atarm 2 Type Hi Alarm
Lo Alarm
+ Dev
- Dev
+/- Dev
No Alarm
nmoE 15  Alarm 1 Deadband 0.01 Increments of Sensor Range to 25%
AN 0B 16 Alarm 2 Deadband  0.01 Increments of Sensor Range to 25%
Al Ng Cafl 17 Alarm 1 Mappedtc Disabled
Commeon Alarm Enabled
M2t 18  Alarm 2 Mappedto  Disabled
Common Alarm Enabled
DISINTEG 18 Disintegration Time 1 Sec. to 100 Sec.

Factory Settings Sec.
Hi Aiarm

<

Lo Alarm

0.25%
0.25%
Disabled

Disabled

10 Sec.

Out of Range/Open Sensor Quput Value: The fellowing settings allow you to select a control
output value that will be in effect if an out-of-range or open sensor occurs in the loop. Per-
centage (%) outputs apply only if PID control is selected at MENU 9. If ON/OFF control is se-
lected at MENU 9, a setting of 100% will turn the control output ON, and a setting of 0-99%

turns the output OFF.

GVErRaS 20 Sensor Overrange-
Control Qutput
Vaiug”

Sensor Under-
range-Control
Cutput Value®
Open Sensor or
EEPROM Error-
Control Cutput
Value™

UngdEFRAS 21

Fotol Err 22

0.0 to 100.0%

0.010 100.0%

0.0 1o 160.0%

0% E

0%

*Sensor out of range or open sensor errors will be displayed with loop number. EEPROM errors will be

displaved with PAGE and MENU #.
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PAGE 11: General Operations
Alpha MENU Selection Available Settings Eactory Setting Sec.
SEc ool 1 Security Lock 0-9999 458 = Level C A
tPSconm 2 Scan All Channels  No Scan 0 = No Scan C
Auto Scan

Gang Programming: MENUs 3, 4, and 5 allow you to gang program control and alarm set
points—program the same setpoint value for all 10 loops with 1 MENU setting.

vor8 5P 3 Gang Program— Ready + Ready C
Set Points Program
GomG ALY 4 Finished Ready
Gang Program— Ready +
Sor8Rl? 5 Alarm 1 Setpoints  Program Ready
Finished
Gang Program— Ready +
Alarm 2 Seipoints Program
Finished

Loop Sensor Type and Units: In MENUs 6-25 you will program the sensor input type and
units of indication C°F, °C, %) for each of the 10 control loops.

LPISEn 6 Loop #1 Sensor
input

LP1UNE 7 Loop #1 Units

LtP25En 8 Loop #2 Sensor
Input

LP 2 Unt 9 Loop #2 Units

LP 2 5En 10 Loop #3 Sensor
Input

JTC

KTC

ETC

TTC

RTIC

57C

100 QRTD
4-20 mA
Degree ¥
Degree C

0 to 100.0%
0.00 {0 99.99%

JTC C

Degree F

JTC

KTC

ETC

TTC

RTC

STC

100 QRTD
4-20 mA

JTC

Degree F

Degree C

0 to 100.0%

4 = 0.00to 99.99%

Degree F

JTC

KTC

ETC

TTC

RTC

STC

100 Q RTD
4-20 mA

JTG
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PAGE 11: General Operations

Alpha MENU Selection Available Settings Factory Setting ec.
LP 3 Unmk 11 Loop #3 Units Degree F Degree F C
Degree C

010 1C0.0%
0.00 to £9.89%

LPH5En 12 Loop #4 Sensor JTC JTC
Input KTC
ETC
TTC
RTC
S5TC
100 Q@ RTD
4-20mA
LR Y Uek 13 Loop #4 Units Degree F Degree F
Pegree C
0 to 100.0%
C.00 to 99.9%

tPSSEA 14 Loop #5 Sensor JTC JTC
input KTC
ETC
TTC
RTC
STC
1000 RTD
A=20mA
LP S unt 15 Loop # 5 Units Degree F Degree F
Degree C
010 100.0%
0.00 to 99.9%

LP&SER 16 Loop #6 Sensor JTC JTC
Input KTC
ETC
TTC
RTC
s5TC
100 G RTD
4-20mA
17 Loop # 6 Units Degree F Degree F
Degree C
0to 100.0%
0.00t0 92.9%
LF 15Em 18 Loop #7 Sensor JTC JTC
Inputs KTC
ETC
TTC
RTC
STC
100 QRTD
4-20mA

-
a
o
c-
a

-
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PAGE 11 General Operation

Alpha

LP 7 UAE

LFB5En

LPSSEn

LP 9 Unt

LF 10 5En

MENU
19

20

21

22

23

24

25

Selection
Loop #7 Units

Loop #8 Sensor
Input

Loop #8 Units

Loop #9 Sensor
lnput

Loop # 9 Units

Loop #10 Sensor
Input

Loop # 10 Units

Available Settings
Degree F

Degree C

0 to 100.0%

0.00 to 99.99%

JTC

KTGC

ETC

TTC

RTC

STC

100 @ RTD
4-20mA
Degree F
Degree C

0 tc 100.0%
0.00 to 99.99%

JTC

KTC

ETC

TTC

RTC

STC

100 QRTD
4-20mA
Degree F
Degree G

0 to 100.0%
0.00 to §9.89%

JTC

KTC

ETC

TTC

RTC

STC

100 Q RTD
4-20mA
Degree F
Degree C
0to 100.0%
0.00 to 99.99%

Eactory Setting Sec.
Degree F C

JTC

Degree F

JTC

Degree F

JTC

Degree F

AUTO/MANUAL Set-Up: MENU 26 must be "Enabled" to allow you to select Manual control

via the front panel MAN/AUTO pushbutton.

{ionuol

26

Auto/Manual SetUp  Disabled

Enabled

Disabled C
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PAGE 11: General Qperations

SET POINT LIMITS: MENUs 27-46 allow you to establish upper and/or lower limits for the
process setpoint, Loops 1-10.

Alpha MENU Selection Avaij ings Factory Settings Sec.

SR IUL 27 Loop #1 Set Point  Sensor Range Range Max D
Upper Limit

SP L 28 L.oop #1 Set Point  Senscr Range Range Min
Lower Limit

SPeUL 29 Loop #2 Set Point  Sensor Range Range Max
Upper Limit

SP2LL 30 Loop #2 Set Point  Sensor Range Range Min
Lower Limit

5P 3L 31 Locp #3 Set Point Sensor Range Range Max
Upper Limit

SP3LL 32 Laocp #3 Set Point  Sensor Range Range Min
Lower Limit

SPYLL 33 Loop #4 Set Point  Sensor Range Range Max
Upper Limit

SPYLL 34 Locp #4 SetPoint Sensor Range Range Min
Lower Limit

5PSUL 35 Loop #5 Set Point  Sensor Range Rarge Max
Upper Limit

SPSLL 36 Loop #5 Set Point  Sensor Range Range Min
Lower Limit

SPEUL 37 Loop #6 Set Point  Sensor Range Range Max
Upper Limit

SPELL 38 Loop #6 Set Point Sensor Range Range Min
Lower Limit

SPILL 39 Loop #7 Set Point  Sensor Range Range Max
Upper Limit

SPTLL 40 Loop #7 Set Point Sensor Range Range Min
Lower Limit

SPBUL 41 Loop #8 Set Point  Sensor Range Range Max
Upper Limit

SPBLL 42 Loop #8 Set Point  Sensor Range Range Min
Lower Limit

SPSUL 43 Loop #9 Set Point  Sensor Range Range Max
Upper Limit

SPoaLL 44 Loop #9 Set Point  Sensor Range Range Min
Lower Limit

SRI0LUL 45 Loop #10 Set Point  Sensor Range Range Max
Upper Limit

SPICLL 48 Loop #10 Set Point  Sensor Range Range Min
Lower Limit

MAP FATAL ERRORS TO ALARM: MENU 47

Fokal Dall 47 Map Fatal Errors 1o Disabled Enabled
Cormmon Alarm Enabled

RESEE 48 Initiate Reset Ready Ready ¢

Reset
OFPEn SEn 49 Must Be Set To O 0 0
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B Descriptions

Loop Alarms

Alarm Outputs

Common Alarm

Page 41

Descriptions

Alarm Types

Wiring

Programming Set-Up
Mapping to Qutputs
Alarm Operation

Optional Relay Output Board

Each of the ten contrel loops has 2 alarm set points——Alarm #1 and
Alarm #2-—for a total of 20 alarms. Each alarm type is programmed in
the PAGE/MENU settings (PAGEs 1-10). When an alarm occurs, the
front face Alarm LED for the loop is Hluminated.

The CN3390 controiler has an alarm cutput option. It consists of 10
non-latching open-collector transistor alarm outputs. The 20 individual
loop alarm set points may be mapped to any one of the ten alarm out-
puts, and multipie alarms may be mapped to a single alarm output. The
alarm mapping is programmed on PAGE 12 (Alarm #1) and PAGE 13
(Alarm #2).

The CN3390 has one common alarm transistor output to which any
alarm may be mapped. When an alarm condition occurs in a loop, and
that alarm is mapped to the common alarm, the alarm LED will flash
and the alarm output will energize.

The commeon alarm is a latching alarm. To acknowledge a latching
common alarm, the Alarm Acknowledge pushbutton is provided. The
Acknowledge pushbutten will turn off the common alarm cutput and, if
the alarm condition continues to exist, the alarm LED will be
illuminated (sieady, not flashing). When the alarm condition no longer
exists, the light will go off.
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Alarms

B Alarm Types

High Alarm

Low Alarm

There are 5 alarm types available for each alarm on the CN33%0
controller. The alarm type is selected on the Control and Alarm
Parameters PAGE for each loop (PAGEs 1-10}):

High

Low

+ Deviation
- Deviation
+/- Deviation

The deadband on each of the alarms is programmable.

This alarm 18 a high absolute alarm that actuates when the process
temperature is equal to or greater than the Alarm Set Point.

500°F

: }Deadband
495°F ¢ — _—f—__ — e

J T/C Selecied
High Alarm Set Point = 500°F
Deadband = 0.33% (5°F)

TEMP

OFF ON OFF

The low absolute alarm actuates when the process temperature is equal
to or less than the Alarm Set Point.

205U F ___________ Z—
/ } Deadband

J T/C Salected
Low Alarm Set Point = 200°F
Deadbanc = 0.33% (5°F)

200°F

QFF OFF

TEMP
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+ Deviation Alarm

- Deviation Alarm

This alarm actuates when the process temperature is equal to or
greater than the Process Set Point plus the Alarm Set Point.
When the Process Set Point is moved, the deviation alarm moves with
it, maintaining the same deviation from set point.

Process SP = 500°F
Alarm SP = 100°F
Alarm db = 1% sensor span (type J T/C would be = 15°F)

BOO°F Alarm Condition

585°F

500°F Alarm Reset Point

Alarm On Off

Similar to the deviation alarm described above, the (-) deviation alarm
actuates when the process variable is equal to or less than the Pro-
cess Set Point less the Alarm Set Point.

Process 5P = 500°F
Alarm 5P = 100°F
Alarm db = 1% sensor span (type J T/C would be = 15°F)

500°F Alarm Reset Point

415°F

400°F Alarm Condition

Alarm On Off
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Alarms

+/- Deviation Alarm

B Wiring
Alarm Qutputs

Figure 5.1
Transistor-Alarm Output
Connections to External
10-Relay Alarm Board

This deviation alarm is actuated whenever process temperature deviates
from the Process Set Point more than the predetermined (Alarm
Set Point) amount in either a positive or negative direction.

Process SP = 500°F
Alarm SP = 100°F
Alarm db = 1% {or 15°F if type J}

B00°F
Alarm Reset
Sa5oF Point
S500°F
-
415°F _————
400°F { = Dev. Alarm
Condition
Off

If you purchased the Alarm Option CN3390- (*)-1 or -3, these optional
open-collector transistor alarm outputs may be connected to an external
relay or an optional 10 relay output board via terminals 66-75. Individual
24 Vde relays (/N 3390A-1ALM) and the Optional External Alarm Relay
board (P/N 3390A-10ALM) are available from Omega. The Alarm Relay
Board is equipped with its own 24Vde power supply .

Detailed Mounting Dimensions and Wiring Instructions for the
External Alarm Relay Board are found on pages 109 and 110.

Fig. 5.1 shows transistor alarm output connections to external relay board.

internal Alarm External Relay
Alarmt |eg- ® Alarm1
& Alarm2
Alarm 2 @ Alarm 3
& Alarm4
Alarm3 ® Alarms
& Alarmé
Alarm 4 & Alarm7
& Alarms
Alamms Alarmg
Alarm 10
Alarm6 —& Alarm Return

Alarm 7

Transistor Qutputs
to Optional 10 Relay
Alarm Board

Alarm 8

Alarm9

Alarm 10

Alarm Return
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Figure 5.2

individual Remote Relay
Wiring Using External
Power Supply

The controller's 24Vde supply output may be used to power a single ex-
ternal relay (connect supply output at terminal 43), If additional relays
are being used, external power supplies are required.

Figure 5.2 illustrates connection of the alarm transistor outputs to ex-

ternal alarm relays.

24 Vde
External Supply

QO

[
Alarm 1 66 ] I
Output
Alarm 2 67 &
Alarm 3
[ ]
®
|
H
L J
Alarm 10
Alarm o
Return 76
3390 Controller
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Figure 5.3 illustrates connecticn of the alarm transistor outputs to ex-
ternal alarm relays using the internal power supply.

Figure 5.3
. 24V
Individual Remote Relay * do
Wiring Using tnternal
Power Supply _— — —
[ T ® No
I Reiay 1
Alarm 1 - — NC
Output
Alarm 2 . [ — _i ® No
| L Relay 2
Alarm3 | I — NG
[ ]
e Ne
. l Rslay 3
| ;—4——' Com
|
| _' . NC
®
.
Alarm 10 | 75
)
Alarm
Return
'
= No
| Relay 4
Return Com
|
e NG

Note: The internal 24Vde power supply is available for external
use but the load is limited to 200mA. It is important to evalu-
ate the mA requirement of all external relays, typieally 200mA
will drive five control relays.
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Common Alarm

Figure 5.4

Common Alarm

Connections

B Programming Set-Up

The commeon alarm output connection is made at terminals 44 and 45,
as shown in Figure 5.4. The controller's internal 24Vde power supply is
used to power an external common alarm relay.

Using 24 Vde Internal lv

Relay

Common .44 |
Alarm Qut . %

Alarm Return

The Alarm #1 and Alarm #2 parameters for each loop are established
on the Control and Alarm Parameters PAGE for each loop (PAGE 1-10),
MENTUs 11-18. Note that if an alarm is not mapped to the common
alarm or alarm output board, the only action taken when an alarm con-
dition occurs is illumination of the alarm LED.

PAGE 1-10

Control and Alarm Parameters Loops 1-10

Alpha

A 5P
iLng 5P

A

Hi

3

i

24P

3

MENU
11
12
13

14

15
16
17

18

Selection Available Setting Factory Setting  Sec.
Alarm #1 Set Point Instrument Sensor Range Range Maximum C
Alarm #2 Set Point Instrument Sensor Range Range Minimum
Alarm #1 Type No Alarm Hi Alarm
Hi Alarm
Alarm #2 Type Lo Alarm Lo Alarm
+ Dev
- Dev
+/- Dev
Alarm #1 Deadband .01 Increments of Sensor 0.25
Hange (up to 25%)
Alarm #2 Deadband 0.01 increments of Senscr 0.25
Range (up to 25%)
Alarm #1 Mapped Disable Disabled
tc Common Alarm Enable
Alarm #2 Mappecd Disable Disabled

to Common Alarm Enable
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Alarms

B Mapping to Outputs

Figure 5.5

Mapping Alarms
to Alarm Cutputs

Each of the 20 loop alarms may be mapped to any one of the 10 alarm
outputs. If the loop alarms are not mapped to the common alarm or an
external relay, the only action that will take place when the alarm con-
dition occurs is illumination of the alarm LED.

The following diagram illustrates how the Alarms may be mapped to
the outputs. Notice that any alarm may be mapped to any single
alarm output, and each output can accept multiple alarms.
Each alarm may also be mapped to the common alarm.

Loop 1

Loop 2

Leop 3

Loop 4

Controlier
L.oop Alarms

Optional Alarm
Transistor Outputs

[Aemi J— — — — 1
[ Aarm? fem = T
(At o = 2 27
Ramz |~~~ A0
T
\\,’ 5
il
e, A\

N VAW 7
AN s

NNy
\\\\ 9
\\\\\\ 10

R

Any Loop Alarm may be
mapped 1o any Alarm Output

Each Alarm Output can
accept muliiple loop alarms.

Dashed lines (- - - - - )

indicate mapping through
PAGE/MENU selections.

comman

Alarm #1 Mapping is established on PAGE 12 and Alarm #2 Mapping is
established on PAGE 13.

PAGE 12

Alarm #1 Mapping to Alarm Outputs

Alpha
LR IMRF
LP 2 AP
LP 3 MAP
LP AP
LP 5 NARP
iP b MAP
LP 1 MARP
LP 8 MRR
LPS MRP

LR 0 MR

MENU
]

2
3
4
5
B
7
8
9
1

Selection
Loop 1 Map
Loop 2 Map
Loop 3 Map
Loop 4 Map
Loop 5 Map
Loop 6 Map
Laop 7 Map
Loop 8 Map
Loop 2 Map
toop 10 Map

Available Setting

Al Out 1-10
Al Qut1-10
Al Qut 1-10
Al Out 1-10
Al Qut +-10
Al Out 110
Al Out 1-10
Al Gut 1-10
Al Out 110
Al Out 1-10

Factory Setting Sec.
1 C
2

3

4

5

&

7

8

9

10
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Alarm Operation

Loop Alarms

Figure 5.6
Alarm Displays
and Pushbuttons

CN3390 Multi-Loop Controller Page 49
PAGE 13
Alarm #2 Mapping to Alarm Outputs
Alpha MENU selection Available Setting Factory Setting Sec.
LPIMAP 1 Loop 1 Map AlOut1-10 1 C
LP 2 MAP 2 Loop 2 Map Al Out 1-10 2
LP3IMAP 3 Loop 3 Map Al Qut 110 3
LPYMAP 4 Loop 4 Map Al Qut 1-10 4
LPSMAP 5 Loop & Map Al Qut 1-10 5
LP&MAP 6 Loop 6 Map Al Qut 1-10 6
LPINAP 7 Loop 7 Map Al Qut 1-10 7
LPamnARr 8 Loop 8 Map Al Qut 110 8
LPgnar ] Loop 9 Map Al Out 1-10 o
LP 1ONRP 10 Loop 10 Map AlOut 1-10 10

When an alarm (#1 or #2) occurs in a loop, the Alarm LED for that loop
will be illuminated. If the alarm is mapped to the common alarm, the
LED for that loop will flash until the alarm is acknowledged and the
alarm condition no longer exists. If the alarm condition still exists when
the acknowledge pushbutton 1s pressed, the light will be steady 1llumin-
ated {not flashing) and will stay illuminated until the alarm condition
no longer exists.

CN 3390 Controlier

-
S
w1

-
S|

-
Q
b
8]

=

B0l ]
~E]
-
=]
=

o 1
o[ ]
h

E

o[ _1Ewl.]
~ Fu
@l ]

a
=1

PAGE C/MENU
Loop 1 Alarm Status

Alarms 1 and 2 are Off

LEDs indicate loop{s)
where aiarms exist

Note:

Alarm LEDs will fiash unti!
alarm is acknowledged. When
acknowledged, goes frem
flashing to steady ON if alarm
condition still exisis,

Alarm Acknowledge Pushbutton
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Alarms

Display Alarm Status

Common Alarm

B Optional Relay
Output Board

Figure 5.7
Mounting Diagram

To display the alarm status for a particular loop, go to PAGE 0 and
select the MENTU for "Alarm" for the loop. The secondary alphanumeric
display will indicate the alarm status:

Condition Display
No alarms 1-20FF
Alarm #1 On 1 ON
Alarm #2 On 20N
Both Alarms On 1-20N

Becauge the Common Alarm is a latching alarm, the "Alarm Ack" push-
button must be pressed to clear an alarm indieation (flashing alarm
LED). If the alarm condition still exists when it is acknowledged, the
LED will remain illuminated (steady), but will not flash, and will
remain illuminated until the alarm condition no longer exists.

The common alarm output may be attached to an external output relay
which can activate a horn, light or other alarm annunciation device.

An optional Alarm Relay Output Board (P/N 3390A-10ALM) may be
connected to provide up to 10 alarm reiay cutputs. The output board
consists of a 24 Vdc power supply to power the coils of the relay open
collector output and 10 relays.

o o
g S g
8 “ M5
[} I~
0.000
0.250 o) — O
3.750 £ — CB
4.000 b3

The four mounting hoies should be drilled
as clearance holes for #6 screws.
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Figure 5.8

Wiring Diagram:

Ten Channel Remote
Relay Alarm Output

Normally Closed Wiring Example

t 120 VAG HAC

) NC
[ . t Contagctor Coil

com —_—— = =
® 000 — 120 VAC COM
T ow | |

R | O—
Remote Alarm Board
Normally Open Wiring Example
| &
NE 120 VAC HAC
—® I
f COM |
| 120 VAC COM
®
NO

Remote Alarm Board
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6 — Tuning

B Descriptions
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Description
Self-Tuning Algerithms
Initiating or Disabling Self-Tuning

Manual Tuning Instructions

The CN3390 controller has Self-Tuning features which you may or may
not choose to use, Self-Tuning means that the controller automatically
determines PID constants (propertional band, automatic reset and rate)
based on the controller's monitoring of the process characteristics. You
may choose to go through a Manual Tuning procedure whereby you will
observe the process characteristics and make calculations of the PID
constants. Instructions for both Self-Tuning and Manual Tuning are
given in this section. Self-Tuning may be selected for any of the 10
control loops of the CN3390 controtler. The Self-Tuning selections are
made on PAGE 14

The Self-Tuning feature on the CN3390 provides for Cold Start Self-
Tuning. Cold Start Self-Tuning should be used only on initial process
gtart up when the process is actually “cold”, meaning that thereis &
gignificant temperature difference between the “cold” process tem-
perature and the set point (the set point temperature difference is
greater than or equal to 5% of the instrument sensor span). For ex-
ample, if the input type is a .J thermocouple, a difference of 75°F (5% of
1500°) would be significant enough to permit Cold Start Self-Tuning
{i.e. set point = 150°, and process temperature = 57°).

If Cold Start is selected, when power is applied to the controller, the
control output will come on 100% {or the maximum output if the cutput
limit is set at less than 100%), and as the temperature rises, the con-
troller will examine the characteristics of the system ana calculate the
appropriate PID constants. It then loads these constants into memeory
and begins using them immediately. When these PID constants are
being determined, the TUNE LED is illuminated to give you visual
indication that the self-tuning process is active.
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B Self-Tuning The CN3390 is equipped with two different tuning algorithms from
Algorithms which you must choose: Standard (1/4 Decay) and Overdamped. The
Standard tuning algorithm (Ziegler-Nichols' 1/4 decay ratio) establishes
PID constants that will bring the process to set point as quickly as
possible. An example of this process curve is shown below:

Figure 6.1 R Process Temperaiure Cold Sta'rt
Standard Tuning pd with Standard Self-Tuning .
Process Curve Self-Tuning Standard Tuning

orings the pro-
cess to set point
as qguickly as
possibie.

TELR

TIME ————»

This 1s the algorithm most commonly used, and is practical for most
applications. If, however, the process cannot tolerate the overshoot
{excursion beyond set point} associated with Standard tuning, then the
Overdamped tuning algorithm should be selected. Although the Over-
damped methed takes longer for the process to actually reach set point,
it does eliminate the overshoot associated with Standard tuning, as
diagrammed below:

Figure 6.2 Overdamped
Overdamped Tuning Tuning slows the
Process Curve sET process heat up
BT i to avoid an
avershoot
beyond set poinl.
T Process Temperature
with Standard
E Seif-Tuning
E

TIME ——— >
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B Initiating or Disabling
Self-Tuning

1. Decide which loops will be programmed as Self-Tuning.

2. Choose the Tuning algorithm (Standard or Overdamped) most
appropriate for your process.

3. With load power disconnected, go to PAGE 14/MENTUs 1-10; make
the appropriate selection, based on the PAGE/MENU Table below.

4. Go to PAGE 11VMENU 48 and pushEi to initiate reset. Or, remove
the instrument power, connect the load power and re-power up. It is
critical that you initiate resct to reinitiate the self-tuning feature.

PAGE 14 .
Control Operations

Alpha MENU

LPiTum

Pe Tum
LP3 Tun
LPS Tun
LPS Tun
LPE Tun
P Tun
LPE Tun
LS Tun

1 m T
I_P [Ny

S GO ~-NOU bW =

B Manual Tuning
Instructions

Selection Availahl ttin Factory Settin Sec.
Loop 1 Self-Tune Tune Off Q G
Loop 2 Self-Tune Qtr Damp

Loop 3 Self-Tune Overdamp

Loop 4 Self-Tune
Loop 5 Self-Tune
l.cop 6 Self-Tune
Leop 7 Self-Tune
Loop 8 Self-Tune
Loop 9 Self-Tune

Loop 10 Self-Tuns

Note: When a loop is actually self-tuning, the MANUAL LED on
the controller front panel will flash to indicate that self-
tuning is taking place.

The following procedure gives you basie instruetions for manual PID
tuning. In applications where the CIN3390 is being used as a Pro-
portional (P), Proportional with Integral (PI) or Proportional with
Integral and Derivative (PID) controller, the following tuning procedure
will help you determine the parameter setting(s) that will provide
optimum process stability. These parameter valueg, once determined,

are entered on PAGEs 1-10:

* Proportional Band ———— PAGEs 1-10/MENU 3
* Auntomatic Reset ———PAGEs 1-10/MENU 4
+ Rate PAGEs 1-10/MENU 5

Definitions of these three parameters are given in Appendix I, Control
Theory Tutorial.
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Tuning

Tuning Procedure

Step 1

Step 2
Uitimate Period

Process Temperature

The Tuning Procedure consists of three steps:

Step 1~ Determining Ultimate Proporticnal Band

Step 2 — Determining Ultimate Penod

Step 3 - Calculating Parameters-Proportional Band (P), Automat:c
Reset (I}, and Rate (D)

The controller should be tuned while operating in the process asa
Proportional only {P) controller. It 1s important that Automatic Reset
(PAGE 1/MENU 4) and Rate (PAGE IYMENU 5) be set at 0.00 and 0,
respectively. :

Following the Step 1 chart, on the next page, the Proportional Band set-
ting is gradually increased/decreased until process temperature begins
a steady, small osciliation that is slightly unstable. The Proportional
Band setting where this steady, small oscitlation oceurs is referrad to as
the Ultimate Proportional Band (expressed in % of span). This slightly
unstable condition is the ohjective of Step 1.

Stable = steady process temperature does not increase or decrease
greatly with time, no oscillation (except oscillation due to output cycle
time).

Unstable = process temperature has extreme, unstable excursions.

Slightly Unstable = process temperature has steady, small, even
oscillations.

The stable process temperature is moest desirable for normal operation,
while unstable is the least desirable. The slightly unstable condition
generated in this flowchart allows determination of Ultimate Pro-
portional Band and Ultimate Period.

Once the Ultimate Proportional Band setting is determined, and the
process temperature is reacting in a steady, small oscillation, the
Ultimate Period is determined. The Ultimate Period is the time

(in minutes) from peak-to-peak maximum temperature in the process
temperature curve. Graph yvour process temperature curve like the
example shown below to determine your Ultimate Period.

ULTIMATE
}& PERIOD ——»
a3 4 minutes

82 T

81 T
Seat Point
B T — L T T T T T TN T T T ———

79

78 T

Time — -
{minutes)
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Step 3 The process values Ultimate Proportional Band (PB) and Ultimate Pe-

Calculating Parameters riod (Period) are applied to equations to determine Proportional Band,
Automatic Resct, and Rate. Select the appropriate control mode for
vour application (P, PI, PID) in the table below, and follow the equa-
tions below the moede to calculate your PID Parameters.

Parameter p Pl PID

Proportional Band | 2XxPB 2.22 x PB 1.67 x PB

Automatic Reset 1.2/ Period (min) | 2.0/ Period (min)

Rate Pericd (sec)/ 8
Step 1 Chart STEP 1

Determining Ultimate
Proportional Band

Y

Set Automatic Reset
and Rate to 0

PAGE 1/MENU 4 = 0.00
PAGE 1/MENU 5=0
Set Proportional Band

1o factory setiing of 5.0%
PAGE 1/MENU 3 =5.0

v

Set Process Set Point
PAGE 1/ MENU 1 to desired
termperature and allow pro-
cess lemnperature to reach a
steady temperature near set
point

EH

Is
process temperature
stabie?

Decrease Proportional
Band setting by 1/2"

No{ pouble Proportional
Band setting*
PAGE 1/MENU2 PAGE 1/MENU 3 ]

Is
process temperature:
Stablg, liitle to no
oscillations?

QR

YES

Unstable, excassive YES

uneven osciliations?
OR

Srmall, even oscilations
about set point (cnly
slightly unstable)?

Current Proportional Band
setting is Ultimate
Proportional Band

*Note that by simply doubling and halving settings, an optimum “slightly unstable™ con-
dition may never be reached. The aperator must use discretion in increasing and de-

creasing settings te reach the optimum slightly unstable conditicn.
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Communications

B Descriptions

Computer Interface
and ASCIl Line Modes

Page 59

Descriptions of the 4 Digital Communications Modes
Digital Communications Wiring
Terminal Interface Mode - Programming and Operation

Automatic Data Logging Mode - Programming and Operation

The Digital Communications option gives the CN3390 coniroller the
ability to interface with computers, dumb terminals, printers and re-
corders. Isolated RS232, RS422 and R5485 are all supported. This op-
tion is found on controllers with the following model numbers:

CIN3390-Fs##%3
(N3300-*###%%3

When this option is present, it may be used in one of four modes:

Terminal Interface Mode
Automatic Data Logging Mode
Computer Interface Mode
ASCIH Line Mode

All modes are described in the Digital Communications User’'s Mannal
(M-1596) that is supplied with controllers containing the Digital
Communication Option. The mode that you choose is selected in the
Digital Communications programming, PAGE 15, MENU 1.

The Computer Interface and ASCII Line Modes implement communi-
cations that can address up to 25656 Omega controllers on a RS422A/485
multidrop line. The protocols for these two modes are described in the
Digital Communications User's Manual.
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Digital Communications

Standard Software
Package

Terminatl Interface
Mode

Automatic Data
Logging Mode

Digital
Communications
Wiring

Figure 7.1

Digital Communications
Connector

Pin Assignments

If a prepackaged software program is preferred for multidrop digital
communication with up to 255 OMEGA® controllers (including the
CN3390), OMEGAF offers a remote operator interface software pack-
age. This standard software package operates on an IBM-PC or compat-
ible computer and communicates with the controllers via a serial inter-
face port. Instruetions for using this software package are given in the
User's Manual provided with the software purchase.

The ASCII terminal interface mode allows you to change PAGE/MENU
settings, view them, and even lock out the controller front panel push-
button selections. Because all of the software for this function is inter-
nally stored in the CIN3390 controlier, nothing more than an ASCII
dumb terminal is required.

The Autematic Data Logging option is designed to provide a record or
print out of selected MENUE variables. The data logging function works
with an ASCII printer or terminal.

Wiring connections for the digital communications interface are made
on the Digital Communications Connector using a shielded serial
interface cable fitted with a male 25-pin connector (DB-25). Standard
connector pin assignments are given in the follewing diagram.

DB-25 (temale) DB-25
2 XMT T 2 XMT
3 RCV 3RCY Terminal
CN33| 6DSR 6 DSR or
20 DTR 20 DTR | Computer
7 SIG 7 SIG
GND GND

When the serial interface connection is complete, plug the DB-25 con-
nector into the MODEM or COMM port on your terminal (or printer if’
using Automatic Data Logging).

Be sure that the terminal is turned off hefore you connect the
controller.
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Figure 7.2 3390 3320
Wiring for R5485
(2-Wire) Digital GNO  RT- AM: GNO  RT- R+
Communications 7 24 23 7 24 23
270Q
R/T+
2700
& R/T-
* GND
COMPUTER
NOTE : 2700 resistors recommended across receive line on
computer and last controller.
Figure 7.3
Wiring for RS422A
(4 wire) Digital Communicalions
3380 3390
GNO RCV- RCV+ XMT- XMT+ GNC RCV- RCV+ XMT- XMT+
7 i3 12 24 23 7 13 i2 24 23
270 O 270 0
RCV+
270 0
4 . RCV-
b XMT+
270 Q)
* XMT-
-+ GND
COMPUTER

NOTE : 2708 resistors recommended across receive line on computer and fast controiler.
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Digital Communications

H Controlier Menu

The following Menus contains the settings for using the Digital

Settings Communications options. Menu 1 contains the Mode (or protocol).
PAGE 15
Digital Communications
Alpha MENU Seleciion Available Settin Factory Setting ec.
Mook 1 Mode Selection Off Off D
Terminal
Auto Log
Comp. Inf
ASCii Ln

Menus 2-5 are active only when the Autolog Mode (automatic data logging) is selected in Menu 1,
Menus 3 and 4 select which menus on Page 0 will be logged. Menu 5 refers to the character length of

each Menu description.

LoSint 2 Autolog Interval
Frof e 3 Start MENU Number
Tal 4 End MENU Number
ChelrSch 5 Character Length

1-9999 min. 1 min.
1-40 1

1-40 40
Under 17 Qver 16
Over 16

Menus 6 and 7 are active when the Terminal Mode is selected in Menu 1. The Home and Clear Screen

characters refer to the dumb terminal settings.

HoEChar 6

™ r
GirChor 7

Home Character

Clear Screen Character

0to 255 30
0 to 255 26

Menus 8-10 must be selected any time Digital Communications is active.

ol THPE 8 Communications
Type

BousRotE 9 Baud Rate

PoritY 10 Parity

RS232C
RS422A
RS485
300 19.2K
600

1200

2400

4800

89600

19.2K

None None
Odd

Even

RS232C

Menu 11 must be selected any time changes are made on the Digital Commnunications PAGE for the

changes to be implemented.

REcomF2 11

Reconfigure Serial Port

Ready ] Ready 1
Reconfig

Menu 12 needs to be set if the Computer Interface or Ascil Line Mode are selected in Menu 1,

Hdd-ESS 12 Multidrop Address

0-28b 1
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B Automatic Data
Logging Mode

Operation The Automatic Data Logging print out below was generated with an
R5232-C input printer. The MENU variables were selected from PAGE
0, with MENU 1 as the beginning MENU to log, and MENT 8 as the
end MENU to log.

You may select as few as 1 MENU number to leg, or as many as all 40
MENU numbers. Details for the Automatic Data Logging Set Up and
Operation are given below.

Figure 7.4
Automatic Data Logging o MENU 1 =LacP I PracESS SEE Point °
Samp|e Print Out Q 1 IEHU E‘ :. DP PI‘ EICES CH‘ICIHZII E @]
o ﬂENUg L | Guti':'u‘: _EI,tﬁtu 1 o
MENUH = L of 18l arll Stokus
© MENUG = La c.F' P ProcESS SEE Pairt °
o MENUE = LooP £ ProcESS Voriokl B o
o nenU = LDDF‘ £ DOukEP Uk Stakbus o
o MENUB = LooP 2 Al ar M SEak s 5
Programming The Automatic Data Logging function is enabied and defined on PAGE

15/MENTU 1-5, listed below. Enable the Automatic Data Logging mode,
select the time intervai and choose the first and last MENT number
variables from PAGE O/MENUJ 1-40.

The logging interval will always begin 1 minute after power-up of the
controller. No operator interface is required for automatic data logging.

Note: For printers with a line width of less than 17 characters, select
the appropriate value at MENU &.

PAGE 15
Digital Communications
Alpha MENU Selection Available Setting Factory Settin Sec.
talais 1 Mode Selection Off Off D
Terminal
Auto Log
Comp. Inf
ASCIiiLn
Loa inT 2 Autolog Interval 1-9999 min. 1 min.
FROGNE 3 Start MENU Number 1-40 1
Toh# 4 End MENU Number 1-40 40
LHRLNGTH 5 Character Length Under 17 Over 16
Qver 16
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Digital Communications

B Terminal Interface Mode

Terminal interface
Programming

Programming the terminal interface is very simple. Simply go to PAGE
15 and make selections in MENU numbers 1,5.6,7,8,9 and 19 shown

below (MENU numbers 2-5 are intentienally omitted and apply only to
the automatic data logging mode).

Selection

Mode Selection

Home Character
Clear Screen Character

Communications
Type

Baud Rate

Parity

PAGE 15

Digital Communications
Alpha MENU

Moot 1

HalMEChar 6

O - CHor 7

HE=H R 8

BoudRobE @

PorikY 10

REcarFS 11

AddrESS 12

Reconfigure Serial Port

Multidrop Address

Available Setting
Off

Terminal
Auto Log
Comp Inf
ASCiiLn

0to 255
0to 255

RS232C
RS422A
R3485
300

800
1200
2400
4800
9600
19.2K
None
Odd
Even
Ready #&
Recoenfig
0-255

Factory Setting Sec.
Off D

30
26
RS232C

19.2K

None

Ready #
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Terminal Interface The CN3390 digital communications interface consists of 7 basic opera-

Onperation tional commands and a HELP command. After you have powered up
the controller, made the digital communications MENU selections on
PAGE 15 and turned on the terminal, vou should get a prompt (*) on
the terminal screen. If you do not, check vour terminal/computer man-
ual to make sure that the baud rate and parity seitings agree with
those you entered on PAGE 15.

In the operational command prempts that you see on the screen, there
are 4 abbreviations used:

<CR> = Carriage Return or Enter Key
<LF> = Line Feed or {down arrow) Key
<SPACE BAR> = Space Bar

Control or Ctr]l Key

Command: HELP This command gives you a listing of all of the digital communications
interface commands. Type "H" or "HELP" at the prompt and press the
Return or Enter key:

* QOperator input *H

* Terminal Displays Cor CHANGE page#, Menu#
P or PAGE# Page#
S or SHOW Start page#, End page#
D or DISPLAY Start menu#, End menu#
A or ACCESS Security code
Lor LOCK
U or UNLOCK

Command: ACCESS This command allows you to adjust the security level access of your
terminal. Adjusting the security level via the terminal does not affect
the security level of the front panel controller pushbuttons. If a suf-
ficient level of access is not entered, vou may be able to only view a
MENTU setting and not change it.

To adjust the access level, simply make one of the following entries at
the prompt and preas the Return or Enter key.

* Operator Input A T36
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Digital Communications

Command: DISPLAY

* Operator Input

+ Terminal Display

Command: CHANGE

+ Operator Input

* Terminal Display

The DISPLAY command is designed to display and continuously update
the values on PAGE 0 - the status display PAGE.

*D

Control Process Process Control

Loop Set Point Variable OQOutput Alarm 1 Alarm 2
1 -100F 83 F 0.0 % Off Off
2 100 F 83 F 0.0 % Off Off
3 -100F B3 F 0.0 % Off Off
4 -100 F B3F 0.0 % Oft Oif
5 -100F 83F 0.0 % Off Off
6 -100F 83F 0.0% Off Off
7 -100F 83F 0.0 % Off Off
8 -100 F 83 F 0.0 % Off Off
9 -100F 83 F 0.0% Oft Qff
10 -100F B3F 0.0 % Off Off

The CHANGE command allows you to view and enter new MENTU val-
ues on each page via the terminal (assuming that you have the proper

Security Level accessed). For mastance, to change the contents of PAGE
2/MENU 1.

* 2,1

bl

PAGE #2 MENU#1 SetPt2 min. value: -100 max. value: 1400
current value.......... -100

currentvalue . ...... ... 99

Enter new value:

A <CR> command will end the CHANGE command, whereas <SPACE>
command allows you to go to the previous MENU number. A <LF> or
m will increment to the next MENU number. This is helpful if you are
changing several MENU settings on the same PAGE.
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Command: PAGE

* Operator Input

* Terminal Display

Command: SHOW

* Operator Input

* Terminal Display

The PAGE command simply lists the PAGE number and the general
contents of the MENU numbers on that PAGE. Like the CHANGE com-

mand, you can go to the next PAGE number with a <LF> or com-

mand, and to the previous PAGE number with a <SPACE> command.
Following is an example of the PAGE command.

*P 10

10 control and Alarm Parameters Loop10
11 General Operations

12 Alarm #1 Mapping, Loops 1 - 10

13 Alarm #2 Mapping, Loops 1 - 10

14 Auto Tuning

15 Digital communications

16 Cold Junection Calibration

Page:
Page:
Page:
Page:
Page:
Page:

Page:

The SHOW command will allow you to display the complete MENU
contents of a PAGE or range of PAGES. Simply specify the beginning
PAGE and the ending PAGE, then press the Enter or Return key. (Us-
ing the same PAGE number as the beginming and end will show that
one PAGE only).

*$1,1

Page: 1 Control and Alarm Parameters Loop 1

Menu # 1
Menu # 2
Menu # 3
Menu # 4
Menu # 5
Menu # 6
Menu # 7
Menu # 8
Menu # 9
Menu # 10
Menu # 11
Menu # 12
Menu # 13
Menu # 14
Menu # 15
Menu # 16
Menu # 17
Menu # 18
Menu # 19
Menu # 20
Menu # 21
Menu # 22

Set Pt 1
Man Rst
Prop Bnd
Auto Rat
Rate
Deadband
Qut Lim
Cye Time
CtriMode
Action
Alm1 SP
Alm2 SP
Alml TYP
Alm2 TYP
Alm1 DB
Alm2 DB
Alm1l Com
Alm2 Com
Disinteg
Over Rng
UnderRng
FatalErr

99 F

0.0

5.0%
0.00

0 SEC
0.01%
100.0%
1.0 SEC
Disabled
Indirect
95 F
-100 F
Hi Alarm
Lo Alarm
0.25%
0.25%
Enabled
Enabled
10 SEC
0.0%
0.0%
0.0%

At any time during the execution of the SHOW command, you may give
the following commands:

A5 (Control 8) = Pause
~Q (Control @) = Resume After Pause
X (Control X) = Abort (returns system back to * prompt)
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Digital Communications

Command: LOCK

¢ Operator Input

Command: UNLOCK

* Operator Input

The LOCK command allows vou to lock out the CIN3390's front panel
pushbuttons, thus disabling any control adjustments from the con-

troller. Simply type the command "LOCEK" at the prompt and press the
Return key.

*LOCK

The UNLOCEK command simply unlocks the front panel pushbuttons,
allowing adjustments to be made from the controller front panel.

*UNLOCK
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When is Calibration
Required?

Calibration PAGE/MENU
Tables

Page 69

Gang Calibration

Recover Original Calibration

QUICK Step Calibration - CJC

QUICK Step Calibration - Sensor Inputs

Manual Calibration

The CN3390 controller is factory calibrated before shipment to
you, therefore, it is not necessary to calibrate the controller
when you receive and install it. Periodic calibration checks or
adjustments of the unit should not be required under normal eperating
conditions. Omega recommends that you recalibrate the controller in
the following instances:

¢ all instruments in your facility are periodically
calibrated to one device (metrology)

* a measurement system component fails

Each loop of the CN3399 controller is calibrated on a separate PAGE in
the PAGE/MENU programming:

Loopl......... PAGE 17 Loop 6. ........ PAGE 22
Loop2......... PAGE 18 Loop7......... PAGE 23
Loop3. ........ PAGE 19 Loops8...... ... PAGE 24
Loop 4. .. ...... PAGE 20 Loop9......... PAGE 25
Loop5......... PAGE 21 loop10..... ... PAGE 26
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QUICK STEP All calibration is performed in the PAGE/MENU programming. A
and Manual Calibration simple "QUICK STEP" calibration of the full range sensor inputs for
each of the 10 loops is performed via PAGE 17-26/MENU 3-4.

Manual Calibration, PAGE 17-26/MENTU 5-6, is provided for manual
calibration of the sensor inputs in applications where the process
requires extreme fine tuning over a limited range, or where an
"artificial offset" from actual process temperature is desired,

W Gang Calibration Gang Calibration allows you to "eopy" the Loop #1 calibration to all
other loops of a similar input senser type. (Gang programming is
performed on PAGE 16.

PAGE 18:
Gang Caiibration
Alpha MENU Selection Available Setting Facto tiin Sec,
Don9 Cal 1 Gang Calibration Similar ~ Ready +# Ready # D
Sensor Input Loaps Program
FINISHED
B Recover Original This function allows vou to recalibrate the controller back to its original
Calibration factory calibration settings, in the event that it is severely out of cal-

ibration due to poor technique or unauthorized calibration. Although
the factory calibration settings are recovered, this does not guarantee
original calibration accuracy. The Calibration Recovery should be used
as a "starting point" for recalibration, should the unit become severely

out of calibration. Recovery of factory calibration is performed at
MENTU 17-26/PAGE 7.

Calibration Recovery Faetory Calibration Reeovery is performed on PAGE 17-26/MENU 7.
Procedure This portion of the PAGE 17-26 PAGE/MENU Table follows:
PAGE 17-26:
Calibration
Alpha MENU Selection Available Setting Eactory Setting Sec.
REcoYEr 7 Recover Qriginal Start 4 Ready +# D

Calibration Recover

FINISHED
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Reestablishing
Calibration Constants

B Important Calibration
Notes

To reestablish the factory calibration constants:

1.

2.

Disconnect load power.

Go to PAGE 17-26/MENTU 7. The lower digital display
should read “Ready”.

. Press the + and the display will read “Recover”, The con-

trotler will automatically recalibraie and the display will go
back to reading “Finished”.

. Disconnect load power when calibrating,

. RTD and Current/Voltage inputs should be calibrated using

copper (Cu) wire, and thermocouple inputs should be cal-
ibrated using thermocouple extension wire (of the same type
as the thermocouple vou are calibrating). Thermocouples can
be calibrated using copper wire, but equivalent microvolt
values are used for span minimum and maximum instead of
temperature values in °F.

. Substitute a precision sensor simulator (thermocouple sim-

ulator or resistance decade box) for the sensor inputs. The
controller should be atlowed to warm-up with the appropri-
ate sensor simulator connected for at least one hour prior to
calibration.

. To access the calibration, vou will need to be at LEVEL D

Security. Enter Security Code "352" at PAGE 1/MENT 1.

. The sensor type selected on PAGE 11 must match the senscr

type being calibrated.
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Calibration

Cold Junction
Compensation
(CJC) Calibration

In most cases, the Cold Junction Compensation (CJC) Calibration is
necessary only after repair to the CJC circuit or a drastic change in
ambient operating conditions. CJC Calibrations are required for
thermocouple inputs, and are not required for RTD or Analog inputs.

1. Measure input sensor positive (+) terminal temperature us-

ing an independent and accurate thermometer (for Loop #1
CJC measure terminal #1, for Loop #2, measure terminal #5).

2. Enter the input sensor positive(+) terminal temperature in

PAGE 17-26 / MENU 1.

3. Go to MENU 2 for CJC Calibration Steps. The display should

read "Ready.

4. Press & and the display will read "Cal", then "Finished"

indicating that CJC calibratien is complete.

PAGE 17-26:

QUICK STEP Calibration

Alpha MENU Selection Available Setting Factory Setfing Sec.
CJc TENP 1 CJC Temperature 0.1°F to 150.0°F 75.0°F D
tue ol 2 CJC Calibration Steps  Heady + Ready 4
CJC Cal
Finished
Zero Voltage Method . Using a thermocouple simulator and thermocouple extension

CJC Calibration

wire, connect the simulator to the loop for which the CJC
calibration is being performed. The type of thermocouple
being simulated s not important with this method.

. Connect a digital voltmeter across the thermocouple connec-

tion at the terminal of the loop being calibrated. The meter
should have a minimum resolution of 0.01 millivelts.

. Adjust the thermocouple simulator until the reading on the

digital voltmeter is 0.00 mV.

. Enter the temperature value of the simulator at MENU 1 on

the calibration PAGE corresponding to the loop being cal-
ibrated (PAGEs 17-26).

. Proceed to MENT 2 and press the up pushbutton to initiate a

CJC calibration for the loop. The display will return a
"Finished" message when the calibration is complete.
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Sensor Input Calibration

To perform QUICK STEP calibration, you must first enter the sensor
simulator type that you are using at PAGE 17-26/MENU 3.

QUICK STEP calibration is performed via MENU numbers 4 as shown
in the following PAGE/MENU table.

PAGE 17-26:
QUICK STEP Calibration

Alpha MENU
3

Selection
QuickCal

Cal Step

Available Setting
0/40 mV {J, K, E)
-5/20 mV (T)

0/20 mV (R, S)
Cu Wire

TC 8im

RTD Sim

4/20 mA

Factory Setting Sec.
0/40 mvV D

MinRdy ]
Cal Min
Max Rdy *
Cal Max
Finished

MinReady &

Note: Copper wire should be used for 0/40 mV, -5/20 mV and (/20 mV

calibrations.

Calibration Instruction

1. Enter the Calibration Input Sensor Type at MENU 3. For example, if
you are calibrating for a type T thermocouple using a -5 to 20 mV
input source, enter "2".

2. Go to MENU 4. Set input to -5.00 mV and wait 30 seconds for the
electronics to fully stabilize.

3. Press [#] one time. The display will read "Min In."

4, Set the input to 20.00 mV. Wait for 30 seconds to allow the electronics

to stabilize.

5. Press |4 one time. The display will read "Max In."

6. Press E] one last time. The dizsplay will read "Finished."

If cablibrating using a thermocouple simulator does not resuit
in an accurate measurement, recalibrate the cold junction com-
pensation (code 1) and retry the sensor calibration. This should result
in an accurate tracking of the T/C input.
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Calibration

B Manual Calibration

If you have already completed the QUICK STEP calibration, you do not
need to perform manual calibration unless your application requires
calibration aver a limited range or an offset from actual process input.

Manual calibration is very much like manual trimmer pot adjustments
of other instruments, except that a "pot" is not turned. Instead of
turning a "pot", the sensor input value, which is displayed in the upper
digital display, is adjusted with the and pushbuttons until the
sensgor input value and the displayed value are equal.

For each sensor loop there are 2 corresponding MENU numbers—
MENU 5 for zero and MENU 6 for span. It is usually necessary to
repeat the zero and span calibration adjustments several times until
the displayed values equal their respective input values.

Manual Calibration Instructions

PAGE 17-26 /f MENU 5 (zero) and MENU 6 (span) ailow for the zero
and span calibration adjustments. In these instructions, assume that a
T thermocouple input is used, and you will calibrate over the range
~350°F to 750°F,

1. Access MENU 5 for the sensor minimum {zero) calibration. Press
MENU/VAL to select the value to be displayed.

2. Set the sensor simulator to the zero calibration value of -350°F (or
equivalent ohms when calibrating an RTD). Wait 30 seconds to
allow the electronics to stabilize.

3. Press the DI‘ pushbutton until the display value equals the

sensor input value.

4. Access MENU 6 for sensor maximum (span) calibration. Press
MENU/VAL to select the value to be displaved.

5. Set the sensor simulator to the span ealibration value of 750°F.
Wait 30 seconds to allow the electronics to stabilize.®

6. Press{*] or V]until the upper display equals the sensor input value.

7. Repeat steps 1-8 until both values equal their respective sensor
input values.

PAGE 17-26:

Callbration

Alpha MENU Selection Avaijlable Setting Fagtory Setting Sec,
Eroldl 5 Zero Manual Calibration 752 D
SPon (el 8 Span Manual Calibration 160
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9 — Custom Scaling
Analog Input

Description
Programming

PAGE/MENU

B Description When using the 4-20 mA sensor input, you may want to adjust the con-
troller displays to fit your actual application. For example, the display
may be adjusted so that a 4-20 mA transmitter sending a pressure sig-
nal could actually represent the process variable in 0 to 500 psi.

For these special applications where you may want or need to specify
a non-standard senser input range, PAGE 27 allows you to specify
nen-standard sensor ranges for any of the 10 control loops.

For each loop vou may specify:

s number of decimal points, 0-3

* units of measurement, °F, °C, %, no units
* minimum sensor range

* mAaximuIn Sensor range

| ] Programming To custom scale the 4-20 mA and make adjustments on PAGE 27, Level
E security is required (code 736). Make the selections for the control
loop(s) following the PAGE/MENT table on the next page.
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Custom Scaling Analog Input

PAGE 27:
Analog Input Custom Scaling
Alpha MENU Selection Availab ttin Factory Setting Sec.
LPi0P 1 Loop 1 Decimal Paints 0 = XXXX 1= XXX.X E
1= XXX.X
2 = XX.XX
3= XXXX
S 2 Loop 1 Units Degree F Percent
Degree C
Percent %
No Units
iPlo 3 Loop 1 Low End Range  -999 to 3000 0.0%
LPH 4 Loop 1 High End Range  -999 to 3000 100.0%
LtPeoP 5 Loop 2 Decimal Points 0 = XXXX 1= XXXX E
1= XXX.X
2 = XX.XX
3= X.XXX
Lol 6 Loop 2 Units Cegree F Percent
Degrez C
FPercent 5%
No Units
LPelo 7 Loop 2 Low End Range  -0.999 to 3.000 0.0%
LPcH 8 Loop 2 High End Range  -0.299 to 3.000 100.0%
LPIDP 9 Loop 3 Decimal Points 0 = XXXX 1= XXXX E
1= XXX
2= XX XX
3 = X.XXX
LP 3UE 10 Loop 3 Units Degree F Percent
Degree C
Percent %
No Units
LtP3io 11 Locp 3 Low End Range  -0.999 to 3.000 0.0%
LP3H 12 Locp 3 High End Range  -0.999 10 3.000 100.0%
LPHOP 13 Loop 4 Decimal Points 0 = XXXX 1= XXX.X E
1= XXX.X
2 = XX.XX
3= X XXX
LPYLlE 14 Loop 4 Units Degree F Percent
Degree C
Percent %
Na Units
LPYLc 15 Loop 4 Low End Range  -999 to 3000 0.0%
LPYHH 16 Locp 4 High End Range  -998 to 3000 100.0%
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PAGE 27:
Analog tnput Custom Scaling
Alpha MENU Selection Availabie Setting Facto ttin Sec.
tPERRP 17 Loop 5 Decimal Points 0= XXXX 1=XXX.X E
1= XXX.X
2=XX.XX
3= X.XXX
tPou 18 Loop 5 Units Degree F Percent
Degree C
Percent %
No Units
tP5Lo 19 Loop 5 Low End Range  -999 to 3000 0.0%
tPSH 20 Loop 5 High End Range  -999 to 3000 100.0%
LtPEDP 21 Loop 6 Decimai Points 0= XXXX 1=XXX.X E
1= XXXX
2 = XKXX
3= X.XXX
LPEU: 22 Loop & Units Degree F Percent
Degree C
Percent %
No Units
LPELe 23 Loop 6 Low End Range  -999 to 3000 0.0%
LFBH 24 Loop 6 High End Range  -999 to 3000 100.0%
LP IO 25 Loop 7 Decimal Points 0= XXXX 1= XXX.X E
1= XXX.X
2 = XX XX
3= X.XXX
LPale 26 Loop 7 Units Degree F Percant
Degree C
Percent %
Noc Units
tPile 27 Loop 7 Low End Range  -99% to 3000 0.0%
LP T H 28 Loop 7 High End Range  -999 to 3000 100.0%
LPELP 29 Loop 8 Decimal Points 0 = XXXX 1= XXX.X E
1= XXX X
2= XX.XX
3= XXXX
WP ELUE 30 Loop 8 Units Degree F Percent
Degree C
Percent %
No Units
LtFBlo 31 Loop 8 Low End Range  -999 to 3000 0.0%
tPEH 32 Loop 8 High End Range  -999 to 3000 100.0%
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Custom Scaling Analog Input

PAGE 27:
Analog Input Custom Scaling
Alpha MENUY Selection Available Settin Factor tti Sec.
LPSLOP 33 Loop 9 Decimal Points 0 = XXXX 1= XXN.X E
1= XXX.X
2 = XH.XX
3= X XXX
LPSU 34 Loop 9 Units Degree F Percent
Degree C
Percent %
No Units
LtP9Lo 35 Loop 9 Low End Range  -999 to 3000 0.0%
LP9H 36 Loop 9 High End Range -299 to 3000 100.0%
LPIDoOP 37 Loop 10 Decimal Points 0 = XXXX 1= XXXX E
1= XXX X
2= XX XX
3= X.XXX
LPIoUE 38 Loop 10 Units Degree F Percent
Degree C
Percent %
No Units
tPi0lo 39 Loop 10 Low End Range -999 to 3000 0.0%
LPI0H 40 Loop 10 High End Range -999 to 3000 100.0%
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10 - Error Messages and
Troubleshooting

Troubleshooting Guide

B Troubleshooting The Troubleshooting Guide on the following pages gives stmple solu-
Guide tions to common problems. Should you have a problem with your
controller, it is a good idea to check this Guide for possible corrections
before contacting the factory.

Corrections are listed in the order in which they should be performed.

Omega CN3390 User’s Manual



Page 80

Error Messages and Troubleshooting

Troubleshooting Guide

Symptom

Probable Cause

Correction

Power applied, display does not light
and controlier does not fungtion

Display reads "HHHH" or “LLLL"

Process does not heat up

Erratic operation

Process not in control

instrument continually goes through
power-up reset

P —

—_

—

. No power applied
. Power loss transient

. Open sensor

Oui of calibration

. No power being applied 10

the lcad

. Incorrect conirol action

. Intermittent sensor connec-

tions

. Controller failure (internal

glectronics)

. Incorrect “control action” se-

lected

. Mot tuned correctly

. Sensor incorrectly wired
. Internal electronic failure

—_

—

A

A~

. Check power wiring and fusing
. Power down and re-power up

. Check sensor wiring {pp.13-14)
. Check sensor types setected at

PAGE 11

. Attach sensor simulator and ver-

ify calibration (pp. 67-68)

. Verify output wiring (pp. 15-18)
. Verify that load is not open—

output module properly installed
Check “control action” entered at
PAGE 1/MENU 10

Check “control mode” entered at
PAGE 1/MENU 9

. Check sensor wiring or substituie

Senscr simulator

. Power down and re-power
. Contact factory

. Check “control action” entered at

PAGE 1/MENU 10

. See Tuning, Section 6 o verify

PID parametets enterad at
PAGE 1/MENU 3-5

. Check sensor wiring (p.13)
. Contact factory
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Troubleshooting Guide

Error Messages

Probable Cause

Garrection

LooF #
2
3.
OVE-RASE 1.
LooP #
Umd-RSE 1.
LooF #
EEPRERR 1,
P# M
FEPRERR 1,
SERVIE
URITE ERR 1.
SERVICE
A/0 ERR
SERVICE
TARLID 1,
SPAN
2.

Auto tuning is selected but cannot tune
because process is out-of-range

. Difference betwean process variable

and setpoint is less than 5% of sensor
range (span)

Controlter has unsuccessfully at-
temnpted self-tuning for 10 hours

Process variable has exceeded the
maximum sensor range by the over-
range % for the sensor type”

Process variable has exceeded the
minimum sensor range by the under-
range % far the sensor type”

Data errar in the EEPROM

[Jata error in non-user sectton of the
EEPROM

EEPROM write error

Contact Factory

Same input value for both zero and
span entered during calibration

The same value for low and high end
points entered for the 4-20 mA inpud,
PAGE 27

1.

—y

Select “off” for auto-tuning on PAGE
14 for loop where error is occurring

. Check Sensor Wiring.

. Check Sensor Wiring.

. Readijust value for P4 M# displayed.

. Ceontact Factory

. Contact Factory

Contact Factory

. Recalibrate using the correct values
. Re-enter the correct values on PAGE

27 for the 4-20 mA input
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11-Specifications

H Control Modes
(Field Selectable)

M Control Adjustments
(Field Seiectable)

Automatic

Manuat!

Control Set Point
Set Point Limits
Deadband
Proportional Band
Automatic Reset
Hate

Output Cycle Time

Qutput Limit

ON/OFF
Proportional

Proporttional with automatic reset/integral and/or
rate/derivative (PID, PI, PD)

Bumpiess, balanceless transfer with Proporional
Control

Disintegration time = 1 to 100 seconds

Instrument sensor range (°F, °C, %)
Instrument sensor range

0.01 to 25% of sensor span

0.1 to 999.9% of sensor span

0.00 to 89.99 repeats/minute

0 to 1000 seconds

0.1 to 80.0 seconds

0 to 100% ON
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H Control Outputs
(Field Changeable)

Relay

Triac

Current / Voltage

Solid State
Relay Drive

N Alarm Qutputs

Alarm Modes

Reset Differential

B Alarm Relay Board
(Option)

Total five {5) output modules, 2 control loops per
output module

Normally epen contact raied 1.0 Amp at 120 Vac
or 0.5 Amps at 230 Vac (resistive load)—not rec-
ommended for driving unsnubbed contactors

1 Amp continuous, 10A in-rush current at 120 or
230 Vac (resistive icad)

Non-lsolated
* 4 o 20 mA into 0 to 800 chm igad
Isolated
o 4 to 20 mA into 0 to 408 ohm load with 24V
power supply
» 4 to 20 mA into 800 ohm load with 38Y
power supply

Transistor output of 20 Vde nominal at 40 mA

Two (2) field assignable alarms per loop, each
can be mapped to any one of ten (10} aiarm out-
puts

Ten (10) open collector transistor outputs, sink
50 mAdc at 50 Vdc

One (1) commeon latching alarm relay output,
source 40 mAdc at 24 Vdc

High, range 100% of span, non-latching

Low, range 100% of span, non-latching

+ Deviation, 0 to 250°F above controtl setpoint

- Deviation, 0 to 250°F below control setpoint

+/- Deviation, 0 to 250°F above/below control set-
point

0 to 25% instrument sensor range, 0.01 increments

Ten (10} relays, rated 10A at 120V, form C
contacts

Inciudes 24 Vde power supply (Uhregulated) to
power reiay coils

Requires 120 Vac or 240 Vac input

Omega CN3390 User’'s Manual



CN3390 Multi-Loop Controller

Page 85

B input Specifications

B Open Sensor and
Qut-of-Range
Condition

B Effect of input
Leadwire Resistance

Sensor Type Range °F Range °C Accuracy
Thermocouple
Type J -100 to 1400  -73to 650 +-2°F
Type K -i00to 2100 -73t0 1149 +/-2°F
Type E -100t0 1100 -73 to 593 +-2°F
Type T -350 to 750 -212 to 399 +/-2°F at » -80°C
+/-5°F at « -80°C
Type R 50 to 3000 1010 1648 +/-5°F
Type S 50 to 3000 10to 1649 +/-5°F
RTD. 1C0ohm Pt -200to 1000 -128t0 538  +/-2°F

Gurrent, 4-20 mA  Field Scalable
in to 250 ohms (0.0 t0 100.0%) (0.C 10 100.0%}

Input Sample Rate 2 samples per second

Field Scalable +/- 0.1% span

Readout Stability Typically better than +/- 0.10°F per °F change in
ambient temperature

For Type J, K, E Thermocouple
s +/- 0.10°F per °F amblent change

For Type T Thermocoupie
e +/-0.7°F per °F ambient change at » 80°C
sensor temperature
* /- 0.50°F per °F ambient change < -80°C
sensgortemperaiure

For Types R and S Thermocouples
+ +/- 0.20°F per °F ambient change

For RTD
= +/- 0.05°F per °F ambient change

For 4-20mA
s +/- 0.01% per °F ambient change

Programmabie control action and display

Typed +1°F for up to 1000 ft.
K +5°F for up to 1000 ft.
E +4°F for up to 1000 fi.
R +3°F for up to 1000 ft.
S +3°F for up to 1000 ft.
T

of 18 AWG extension wire
of 18 AWG extension wire
of 18 AWG extension wire
of 18 AWG extension wire
of 18 AWGE extension wire
+1°F at temperatures > -80°C
+2°F at temperatures < -80°C for less than 150 chms resistance

RTD +/- 0.01°F per ohm balanced leadwire resistnace
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External Influences Common Mode Series Mode RFI Line
on Readout Voltage (120Vac) Voltage (100mVpp (4W, 464 Mltz) Voltage
J T/C +/- 2°F +/- 2°F +f- 5°F +/- 4°F
KT/C +/-2°F +/- 2°F +/-T°F +/- 8°F
ET/C +/- 2°F +/- 2°F +/- 5°F +/- 4°F
T T/C +/- 2°F +/- 2°F +/- 5°F +/- 6°F
RT/C +/- 2°F +/- 2°F +/- 8°F +/- 15°F
S T/C +/- 2°F +- 2°F +/- 8°F +/- 15°F
RTD +/- 2°F +/- 2°F +/- 4°F +/- 4°F
4-20mA +- 0.1% +-0.1% +/- 0.6% +/- 0.5%
M Digital RS$-232C Single-drop, non-tsolated
Communications _
Option RS-422A, RS5-485 Mutti-drop, isoiated
Baud Rate 300, 600, 1200, 2400, 4800, 8600 and 19,200
M Instrument Power 120 or 230 Vac, +10%, -15%, 50 10 60 Hz
7 vA nominal power consumption
m Operating 30 to 130°F {0 to 55°C) ambient temperature with relative humidity less
Environment than 85%, non-condensing
W Dimensions 12.625 x 10.875 x 3.800 inches

320 X 276 x 92 mm
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Accessories Part Number
10-Relay Alarm Output Board. . .... . ........... 3390A-10ALM
Single Relay Alarm Output Board. ... . ... . ... . 3390A-1ALM
10 Loop Transistor Logic Output Board. .. ... ... .. 3390A-INTALM
Front Panel Display (controller not included). . . . .. 3390A-FRONT
Remote Mounting Cables

o 18"length. .. . ... ..o 3390A-CAB18

s B'length. ... ... ... . ... . ... ... ... 3390A-CABGO

o 15'length. .. ... ... .. 3390A-CAB180
Output Modules

s Relay. ... .. ... . 3390A-R

* Triac ... 3390A-T

* 4-20mA(isolated). . .. ...... ... ... ... .. 3390A-FI

* 4-20 mA (non-isolated). . . ... ...... ... . ... 3390A-F

s DCPulse.. ... ........ .. ... ... ........ 3390A-DC

Snubbers (recommended for Triac/Relay outputs)  1821-101
Digital Communications Board. .. ... ...... ... ... 3390A-RS

Remote Operator Interface Software. . ... ..., .. . CN3200-S0FT
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Appendix |
Control
Theory Tutorial

Automatic Reset PID
PAGE 1 - 10/MENU 4

Control Action
PAGE 1 - 10/MENU 10

Page 89

This Tutorial contains detailled descriptions of specific control
parameters and other selections made through the PAGE/MENTU
programming of the CN3390 controller. The purpose of this Tutorial is
to help vou better understand the selections and settings you are mak-
ing, thus increasing the applications effectiveness of your controlier.

The list is alphabetized for quicker reference, and references to other
definitions are made to help you understand the interrelationships of
selections/parameters. Notice that “Proportional”, “PID” and “ON/OFF”
appear below some of the parameters, indicating that these parameters
apply only to Proportional, PID or ON/OFF control.

Autornatic Reset (Integral) is expressed in repeats per minute. A value
of 0.00 disables the Automatic Reset function and enables the Manual

Reset function (PAGE 1-10/MENU 2). Adjustment of Automatic Reset

should be made while the process is being controlled.

Automatic Reset ig basically a control action that automatically elim-
inates offset hetween set point and process temperature. An Automatic
Reset setting that is too large will cause severe overshoot during start-up
if the controller is operating as a FI controller. Likewise, a setting that is
too low will not allow the process temperature to return to set point
quickly enough. An anti-reset windup feature is incorporated in the
{N3390 controller to minimize process overshoot by inhibiting the reset
action during warm-up or cool-down.

The direction of the control action determines the relationship between
increasing or decreasing output as the process temperature increases,
With direct-acting control (cooling), the value of the output increases
as the process temperature increases. For reverse-acting control
(heating), the value of the output decreasea as the process temperature
ingreages.
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Control Theory Tutorial

Cycle Time
Proportional/PID
PAGE 1 - 10/MENU 8

Deadband QN/OFF
PAGE 1 - 10/MENU 6

Cycle Time is the time it takes to complete a full ON to OFF to ON ey-
cle in a time proportioning control system. For most processes, a fast
cycie time (less than 5 seconds) will produce better control of loads with
fast response and little time lag. You should be very careful when set-
ting the cycle time on contactor driven loads, as a faster cycle time will
cause added contactor wear. Magnetic contactors should not be
switched at cycle times less than 30 seconds.

The cycle time must be set for both time-proportioned cutput types
(relay, triac, solid state relay drive) and analog proportional outputs
{4-20 mA/1-5 Ydc), Omega recommends the following cycle ime settings:

RelayOutput. .................. 30.0 seconds

Triac OQutput. ... ... ... . ... . ... 1.0 seconds (for direct loads), in-
crease time if the triac drives a
magnetic contactor

4-20 mA Current Qutput. ......... 0.3 seconds *

Solid State Relay Drive Output. . .. 1.0 seconds

* The Current Output cycle time must be set at 0.3 seconds for correct
operation.

In ON/OFF control, the deadband represents an area about set point
in which no control action takes place, and determines at what
temperature the Qutput switches ON and OFF.

210°
200°

190°

TEMP

TIME —

Narrow deadband settings give more accurate control but result in
more frequent output switching, which can cause early failure of
electromechanical contactors.

Deadband is adjustable from 1 to 100°F. This adjustment is always
made in °F, even if °C has been chosen for display of the process tem-
perature. If the process variable is expressed in % (as would be typieal
with an analog input), the deadband is adjustable from 0 to 6.25%.
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Disintegration Time
Proportional Control
PAGE 1 - 10/MENU 19

Manual Reset
Proportional Control
PAGE 1 - 10/MENU 2

ON/OFF Contro!l
PAGE 1 - 10/MENU 3

Out of Range
Conirol Options
PAGE 1 - 10/MENU 20-22

The Disintegration Time setting applies to the Auto/Manual control func-
tion if the control moede 1s Proportional or Proportional with derivative
(Automatic Reset = 0). It is designed to allow “bumpless transfer” when
going from Manual control to Automatic control. When the switch from
Manual to Automatic confrol is made, the output will gradually change
from the last manual output value to the output value calculated by the
proportional control calculation. The time required to complete this
change is defined as disintegration time.

Disintegration time is adjustable from 1 to 100 seconds. The higher
setting (longer time}, the slower the output changes when going from
Manual control to Automatic.

Manual Reset applies to Proportional (P) control enly. It compensates for
deviations from set point resulting from sustained, leng term process
load changes. Manual reset allows adjustment of the control output in an
amount sufficient to return the process variable to the process set point.
Increasing the manual reset setting increases the control output, there-
fore, if the process temperature is stabilizing below set point, increase
the manual reset to increase the heat output.

With ON/OFF control, the temperature 1s controlled about the set point
by turning the output 100% ON or 100% OFF at set point. ON/OFF con-
trol is recommended for loads that cannot tolerate rapid eyvcling, such
as pumps, air conditioning, ete. See Deadband for more information on

ON/OFF control.

The Out of Range Control Options allow you to determine what action
the control vutput will take when the process value is off scale. This
feature is particularly useful with 4-20 mA inputs to initially get the
process up to set point temperature.

For example, if the input sensor scale is:
4 mA = 1000°F
20 mA = 2000°F

At start-up, the process value would be significantly below scale (under
range) and the output would remain off. By selecting 100% Output, the
load would come on 100% to bring the process up to temperature.
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Output Limit The PID control cutput can be limited by the Output Limit setting. The
Proportional/PID purpose of Output Limit is to prevent dangerous over-heating (or over-
FAGE 1 -10/MENU 7 cooling). This limif can be set from 0.0 to 100.0% of full ON. If the limit

is set at 80.0%, then a time-proportioned output would remain ON no
longer than 80% of the time {a 4-20 mA output would never exceed 16.8
mA). A setting of 100% allows full output. The cutput limit is net ap-
plicable in the ON/OFF mode.

-1 100% ON

-1 80%
Output Limit 80%

1
I

1

1

1

1

1

1

:

~1 50% :
1

1

1

1

1

1

!

t

% ON
T Proportional  Band —————m-
E 0%
Set
Paint
PID Control PID contrel is basic Proportional Control enhanced by Integral Control
PAGE 1 - 10/MENU 2 and Derivative Contrel. The Integral (I) part of PID control, or auto-

matic reset, automatically eliminates offset between set point and
actual process temperature due to long term load changes. Derivative,
or rate, i an anticipatory actien that allows the controller to react
more quickly to sudden changes in the process temperature.

Proportional Band The Proportional Band is the temperature range about set point where
Proportional/PiD the proportional control action is active. It is adjustable from 0.1% to
PAGE t - 1T0/MENU 3 999.9% of span. Most applications require a Proportional Band setting

between 1.0 and 20.0% of temperature span.
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Proportional Control
PAGE 1 - 10/MENU 9

Rate PID
PAGE 1 - 1T0/MENU 5

A type of control action that proporticns its control output instead of
merely turning it full ON or full OFF. See Proportional Band and
Manual Reset for further information.

Rate (derivative} allows the controller to react more quickly to sudden
changes 1n process temperature. Rate measures the rate of change of
the process temperature, anticipates its severity and makes output cor-
rections to maintain a steady return to temperature. If the proportional
band, reset and rate are not properily coordinated with the proceas’
characteristics, the process loop may be unstable. Rate can also be used
without automatic reset {integral) for PD contrel with manual reset.

Sinece Rate is an anticipatory action, it can actually over-ride the cycle
time setting. For example, a heating process loop is operating at set point
in steady state with an output cycle time of 30 seconds and output at 50%
(15 seconds ON, 15 seconds OFF). If the 15 second OFF time has just be-
gun when cold material is added to the process, causing the temperature
to drop suddenly, a large enough rate setting will eause the 15 second
off-time to immediately end and the cutput to again turn GN.
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Appendix Il
PAGE/MENU
Tables - Condensed

This section containg the 28 PAGEs of programming information,
PAGESs 0-27, without any of the detailed information or explanation
given in the individual Sections of the User’'s Manual.

This Appendix is intended for your use after vou have read the

manual completely and fully understand the PAGE/MENU
selections.
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PAGE/MENU Tables - Condensed

PAGE 0: Status Page 0

F
__.:_
oy

Icam
n)

=z

rr-r-e-
v Ban i a}
—

—_

__C
3

LPCSP
tPCPV
LPeOut
LPERim

LP3SP
LP 3Py
LF 3 0ut
LPIRT

LPYSP
LPYPY
LPH Ot
LPuA

LPESF
LRERY
LPS GG
LPSRIN

LP BSF
LRGPV
LPG 0ot
LPERIT

LFISP
LRIPY
P 0u

LPORN

LPESP
LPEPY
tP8 0Lt
LPBAIN

LP95P
LPaRY
LP 9 0uk

LPIRAN

LP 10 5P

o
L

LPIORT

=
i
=
o

BWN =

[ NS IS

11
12

13
14
15
16

17
18
19
20

21

o 22

23
24

25
26
27
28

25
30
31
32

33
34
35
36

37
38
38
40

Display Selection

Loop 1 Set Point

Locp 1 Process Variable
Loop 1 Qutput % ON
Loop 1 Alarm Status

Loop 2 Set Point

Loop 2 Process Variable
{oop 2 Output % ON
Loop 2 Alarm Status

Loop 3 Set Point

Loop 3 Process Variable
Loop 3 Qutput % ON
Loop 3 Alarm Status

Loop 4 Set Point

Loop 4 Process Variabie
Loop 4 Output 9% ON
Loop 4 Alarm Status

Loop 5 Set Point

Loep 5 Process Variable
Loep 5 Output 9% ON
Loop 5 Alarm Status

Loop & Set Point

Loop 6 Process Variable
Loop 6 Output % ON
Locp 6 Alarm Status

Locp 7 Set Point

Locp 7 Process Variable
Loop 7 Cutput % ON
Loop 7 Alarm Status

Loop 8 Set Point

Loop 8 Process Variable
Loop 8 Output % ON
Loop 8 Alarm Status

Locp 9 Set Point

Locp 9 Process Variable
Locp 9 Output % ON
Loop 9 Alarm Status

Loop 10 Set Point

Loop 10 Process Variable
Loop 10 Qutput % ON
Loop 10 Alarm Status

Security
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PAGE 1 - 10: Control Operations
PAGE 1 = Loop 1 PAGE6=Loop6
PAGE 2 =Loop 2 PAGE 7=Loop 7
PAGE 3 =Loop 3 PAGE8=Loop38
PAGE 4 =Loop 4 PAGE9=1o00p9
PAGE 5 =Loop 5 PAGE 10 = Loop 10
Alpha MENU Selection Available Settings Eactory Setting Sec.
SEE Pt 1 Set Point tnstrument Senscr Range Range Min, B
Man RSE 2 Manual Reset -100.0 to 100.0 0.0 B
ProP Bnc 3 Propartional Band 0.1 to 999.9 % span 5.0% C
AubtoRS:ET 4 Automatic Reset 0.00 to 99.99 repeats/min.  0.00 C
RotE 5 Rate 0 Sec. to 1000 Sec. 0
Dboddors 6 Deadband 0.01 increments of sensor Q.01 C
range up to 25%
Ouk L 7 Output Limit 0.0 % to 100.0 % 100% ON C
CHe TWNE 8 Output Cycle Time* 0.1 SEC to 65.0 SEC See Page 33
Cerl flodE 9 Control Mode L.oop Disabled PID
PID C
ON/OFF
Rekiam 10 Control Action Reverse (heating) Reverse C
Direct (cocling) (heating)
Anise 11 Alarm1 Set Point Sensor Range Sensor Range Max C
AmncoP 12 Alarm 2 Set Point Sensor Range Sensor Range Min @ C
mmmp 13 Alarm 1 Type No Alarm Hi Alarm C
Hi Alarm
Lo Alarm
+ Dev
- Dev
+/- Dev
i Mic THP 14 Alarm 2 Type No Alarm Lo Alarm C
Hi Alarm
Lo Alarm
+ Dev
- Dev
+/- Dev
mmon 15 Alarm 1 Deadband 0.01 Increments of Sensor  0.25%

Range 10 25%
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PAGE/MENU Tables - Condensed

PAGE 1 - 10: Control Operations

PAGE 1 =Locp 1
PAGE 2= Leoop 2
PAGE 3=Loop3
PAGE 4= Loop 4
PAGE 5=loop5

PAGE 6=Loop6
PAGE 7 = Loop 7
PAGE 8 = Loop 8
PAGE 9 =Loop 9

PAGE 10 = Loop 10

Alpha MENU Selection Availabl ttings Factory Settings Sec.
C
AN ol 16  Alarm 2 Deadband (.01 Increments of Sensar Range to 25%  0.25%
' M Lol 17  Alarm 1 Mapped tc Disabled Disabled
Common Alarm Enabled
M Ng Coft 18  Alarm 2 Mappedto Disabled Disabled
Common Alarm Enabled
DSmzES 19  Digintegration Time 1SEC to t00SEC 10 SEC C
OUVEr RS 20  SensocrOverrange- 0.0to 100.0% 0.00% E
Control Output
Value
UngErRAS8 21 Sensor Under- 0.0to 100.0% 0.00% E
range-Control Out-
put Value
Fotol Err 22  {Open Sensor or 0.0to 100.0% 0.00% E
EEPROM Error-
Control Quiput
Value
PAGE 11: General Operations
Skclodt 1 Security Lock 0-0999 458 = Level C A
tPScomn 2 Scan All Channels No Scan No Scan C
Auto Scan
bonB35P 3 Gang Program—  Ready 4 Heady & C
Set Points Program
Finished
bonSHT 4 Gang Program—  Ready # Ready #
i Alarm 1 Setpoints  Program
Finished
von8RZ 5 Gang Program—  Ready # Ready &
fae Alarm 2 Setpoints  Program
Finished
LPISER B Loop #1 Sensor JTC JTC C
Input KTC
ETC
TTC
RTC
STC
100 Q RTD
4-20 mA
LPiUaE 7 Loop #1 Units Degree F Degree F
Degree C

010 100.0%
(.00 to 99.99%
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PAGE 11: General Operations

Alpha
LP2Skn

LP 2 Unk

MENU
8

Selection
Loop #2 Sensor
Imput

Loop #2 Units

Available Settings

JTC

KTC

ETC

TTC

RTC

STC

100 QRTD
4-20 mA

Dagree F
Degree C

010 100.0%
0.00 to 99.99%

Fact ttin

o

—

9]

O‘CD
I
o

Degree F

LP35En

LP3Unk

10

11

Loop #3 Sensor
Input

Loop #3 Units

JTC

KTC

ETC

TTC

RTC

STC

100 QRTD
4-20 mA

Degree F
Degree C

0to 100.0%
0.00 to 99.99%

JTC

Degree F C

tPYCEA

LP YUk

12

13

Loop #4 Sensor
input

Loop #4 Units

JTC

KTC

ETC

TTC

RTC

STC

100 QRTD
4-20mA
Degree F
Degree C
0to 100.0%
0.00to 98.9%

JTC

Degree F

LP55En

14

15

Loop #5 Sensor
input

Locp #5 Units

JTC

KTC

ETC

TTC

RTC

STC

100 O RTD
4-20mA
Degree F
Degree C
0to 100.0%
0.00 10 99.9%

JTC

Degree F
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PAGE 11: General Operations

Alpha MENU Selection Available Settings Factory Setting Sec.
c
LP B SEn 16 Loop #6 Sensor JTC JTC
Input KTC

ETC

TTC

RTC

5TC

100 QRTD

4-20mA
LP & Unk 17 Loop # 6 Units Degree ¥ Degree F

Degree C

0 to 100.0%
0.00to 99.8%

P I5EA 18 Loop #7 Sensor JTC JTC
Inputs KTC
ETC
TTC
RTC
STC
100 Q RTD
4-20mA,
LP Tk 19 Loop #7 Units Degree F Degree F C
Degree C
0to 100.0%
0.00 to 98.99%

LPBEEn 20 Loop #8 Sensor JTC JTC
[nput KTC
ETC
TTC
RTC
STC
100 2 RTD
4-20mA
LPBUnE 21 Loop #8 Units Degree F Degree F
Degree C
0to 100.0%
0.00 to 93.99%

LPSSEn 22 Loop #9 Sensor JTC JTC
Inputs KTC
ETC
TTC
RTC
STC
100 QO RTD
4-20mA
LPSUAE 23 Loop #9 Units Degree F Degree F
Degree C
0 to 100.0%
0.00 to 99.99%
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PAGE 11 General Operation

Alpha = MENU
LPI0SEn 24

Selection
Loop #10 Sensor
[nput

PO U-E 25 Loop # 10 Units

Avaj ttings
JTC

KTC

ETC

TTC

RTC

STC

100 Q RTD
4-20mA
Degree ¥
Degree C

0to 100.0%
0.00 to 99.99%

Fact ttin Sec.
JTC C

Degree F

MNonuo! 26

Auto/Manual SetUp

Disabled
Enabled

Disabled

PAGE 11: General Operations

SPIUL 27 Loop #1 Set Point
Upper Lirnit
S5PILL 28 Loop #1 Set Point
Lower Limit
SP2UL 29 Loop #2 Set Point
Upper Limit
SPZLL 30 Loop #2 Set Point
L ower Limit
5P3UL 3 Loop #3 Set Point
Upper Limit
SP3LL 32 Loop #3 Set Point
Lower Limit
SPYLL 33 Loop #4 Set Point
Upper Limit
GPYLL 34 Loop #4 Set Point
Lower Limit
SPSUL 35 Loop #5 Set Point
Upper Limit
SPSLL 36 Loop #5 Set Point
Lower Limit
SPELUL 37 Loop #6 Set Point
Upper Limit
SPELL 38 Loop #6 Set Point
Lower Limit
SPILL 39 Loop #7 Set Point
Upper Limit
5PILL 40 Loop #7 Set Point
Lowar Limit
5PBLL 41 Loop #8 Set Point
Upper Limit
SPELL 42 Loop #8 Set Point
Lower Limit

Sensor Range
Sensor Range
Sensor Range
Sensor Range
Sensor Range
Sensor Range
Sensor Range
Sensor Range
Sensor Range
Sensor Range
Sensar Range
Sensor Range
Sensor Range
Sensor Range
Sensor Range

Sensor Range

Sensor Range Max D
Sensor Range Min D
SensorRangeMax D
Sensor Range Min D
Sensor Range Max D
Senscr Range Min D
Sensor Range Max D
Sensor Range Min D

Sensor Range Max D

Sensor Range Min D
SensorRange Max D
Sensor Range Min D
Sensor Range Max D
Sensor Range Min D

SensorRangeMax D

Sensor Range Min G
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PAGE/MENU Tables - Condensed

PAGE 11 General Operation

Alpha MENU Selection Available Settings Factory Settings Sec.

5PaUL 43 Loop #9 Set Point  Sensor Range Sensor Range Max D
Upper Limit

5PSLL 44 Loop #9 Set Point  Sensor Range Sensor Range Min D
Lower Limit

5PIDUL 45 Loop #10 Set Point  Sensor Range Sensor Ranhge Max D
Upper Limit

SPI0LL 43 Loop #10 Set Point  Sensor Range Sensor RangeMin - D
Lower Limit

Fobtol Mol 47 Map Fatal Errors o Disabled Enabied D
Common Alarm Enabled

SYSEEMRS: 48 Initiate Reset Ready ¢ Ready +# E

Reset

OPEn SEN 49 Must setto O 0 0

PAGE 12

Alarm #1 Mapping to Alarm Outputs

Alpha MENU Selection Available Settin Factor ttin Sec.

LP1MeP 1 Loop 1 Map Al Out 1-10 1 C

LP2TicP 2 l.oop 2 Map Al Out 1-10 2

P3NP 3 Loop 3 Map Al Qut 1—10 3

LP SR 4 Loop 4 Map Al Out 1-10 4

LP 5ol 5 Loop 5 Map Al Out 1-10 5

LPEoP 6 Loop 8 Map Al Qut 1—10 8

LP P 7 Loop 7 Map Al Out 1-10 7

LPBNoP B8 Loop 8 Map Al Qut 1-10 8

P9 MNP 9 Loop 9 Map Al Out 1-10 9

LP 0 MaP 10 Loop 10 Map Al Qut 1—10 10

PAGE 13

Alarm #2 Mapping to Alarm Outputs

Alpha MENU Selection Available Setting Fact in Sec.

LP NP 1 Loop 1 Map Al Out 1-10 1 C

LR o nof 2 Loop 2 Map AlOut 1-10 " 2

P3P 3 Loop 3 Map Al Cut 1-10 3

LPH NP 4 Loop 4 Map Al Out 1-10 4

LP SR 5 Loop 5 Map Al Out 1-10 5

LP BTl 3] Loop 6 Map Al Out 1-10 5]

LP Ml 7 Loop 7 Map Al Out 1—10 7

tPENP 8 Loop 8 Map Al Qut 1-10 8

LPS NP g Loop 9 Map Al Qut 110 9

LP 0 Nl 10 Loop 10 Map Al Out 1-10 10
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PAGE 14
Control Operations
Alpha MENU Selection Available Setting Facto ttin Sec.
LtP1ium 1 Loop 1 Self-Tune Tune Off Tune Off C
LP & Tum 2 Loop 2 Self-Tune Qtr Damp
H R 3 Loop 3 Self-Tune Cverdamp
LPH LA 4 Loop 4Self-Tune
LPSTum 5 Loop 5 Self-Tune
LPETun 6 Loop 6 Self-Tune
tP e 7 Loop 7 Self-Tune
P8 Tun 8 Loop 8 Self-Tune
LtPSTum 9 Loop 9 Self-Tune
PG Tun 10 Loop 10 Self-Tuns
PAGE 15
Digital Communications
Alpha MENU Selection Available Setting Eactory Setting Sec.
Hoct 1 Mode Selection Qff Off D
Terminal
Auto Log
Comp Inf
AsciiLn
LoSink 2 Automatic Data Log 1 to 9999 1 min.
Interval
Fralfi# a First PAGE/MENU # 1t0 40 1
to Display
To Né# 4 Last PAGE O/MENU # 11040 40
to Display
ChelaStR 5 Character Length Under 17
Qver 16 Over 16
HolteChor B Home Character 0 1o 255 30
Orlhar 7 Clear Screen Character (1o 255 26
o WPE 8 Communication Type R5232C RS232C
RS422A
RS485
BoudRetE @ Baud Rate 300 19.2K
600
1200
2400
4800
9600
19.2K
PortH 10 Parity None None
Odd
Even
REcerF2 M Reconfigure Serial Port  Ready + Ready +
Reconfigure
HogeESS 12 Multidrop Address 1-255 1
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PAGE 16:
Gang Calibration
Alpha MENU Selection Available Setting Factory Settin Sec.
bord Lol 1 Gang Calibration Similar Ready # Ready # D
Sensor Input Loops FProgram
FINISHED
PAGE 17-26:
QUICK STEP Calibration
Alpha MENU Selection Available Setting Factory Saetting Sec.
cut TEMP 1 CJC Temperature 0.1°F 10 150.0°F 75.0°F D
LJC Lol 2 CJC Calibration Steps  Ready 4 Ready +4
CJC Cal
Finished
3 QuickCal 0/40 mv 0/40 mV D
-5/20 mV
/20 mV
Cu Wire
TC Sim
RTD Sim
4/20 mA
4 Cal Step MinRdy & MinRdy &
Cal Min
MaxRdy &
Cal Max
Finished
{Erolal 5 Zero Manual Calibration  -32768 to 32767 Calibrated Values D
S5Pan Lol 6 Span Manual Calibration 0 to 65535 Calibrated Values
REcolEr 7 Recaver Original Start # Ready + D
Calibration Recover
FINISHED
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PAGE 27:
Analog input Custom Scaling
Alpha MENU Selection Available Setting Factory Setting Sec.
LPID 1 t.ocp 1 Decimal Points 0 = XXXX 1= XXX X E
1= XXX X
2 = XX XX
3 = X XXX
LP iUt 2 Loop 1 Units Degree F Percent
Degree C
Percent %
Ne Units
LtPlilo 3 Loop 1 Low End Range  -999 ta 3000 0.0%
PR 4 Loop 1 High End Range  -989 to 3000 100.0%
LPcOP 5 Loop 2 Decimal Points 0 = XXXX 1= XXX.X E
1 = XXX X
2 = XX XX
3 = X XXX
tPele 6 Loop 2 Units Degree Percent
Degree C
Percent %
No Units
tPcio 7 Loop 2 Low End Range  -999 to 3000 0.0%
LP2H 8 Loop 2 High End Range  -9929 to 3000 100.0%
E
P 30F g Loop 3 Decimal Points 0 = XXXX 1= XXX.X
1= XXX X
2 = XX XX
3= X. XXX
LP3Le 10 Locp 3 Units Degree F Percen:
Degree C
Percent %
Ne Units
LP3lo 11 Locp 3 Low End Range  -999 o 3000 0.0%
LP3H 12 Locp 3 High End Range  -999 o 3000 100.0% E
LPUDP 13 Loop 4 Decimal Points 0= XXXX 1=XXX.X
1= XXXX
2 = XX XX
3= XXXX
LPHLE 14 Loop 4 Units Degres F Percent
Degree C
Percent %
No Units
LPHLlo 15 Loop 4 Low End Range  -999 ta 3000 0.0%
LR H 16 Loop 4 High End Range  -999 to 3000 100.0%

Omega CN3390 bser's Manual



Page 106

PAGE/MENU Tabies - Condensed

PAGE 27:
Analog Input Custom Scaling
Alpha MENU Selection Available Setting Factory Setting ec.
{PSOP 17 Locop 5 Decimal Points 0 = XXXX 1= XXX.X E
1= XXX.X
2 = XX XX
3= X XXX
LPSLE 18 Loop 5 Units Dagree F Percent
Degree C
Percent %
No Units
LPS5Le 19 Locp 5 Low End Range  -999 to 3000 0.0%
LPSH 20 Locp 5 High End Range  -999 to 3000 100.0%
LPEDOP 21 Loop 6 Decimal Points 0= XXXX 1= XXX.X E
1= XXX X
2 = XX XX
3= XXXX
LPEYE 22 Locp 6 Units Degree F Percent
Degree C
Percent %
No Units
LPolo 23 Loop € Low End Range  -999 {0 3000 0.0%
LPER 24 Loop 8 High End Range  -299 to 3000 100.0%
E
LP P 25 Loop 7 Decimal Points 0 = XXXX 1= XX
1= X000 X
2= XX.XX
3= X XXX
LP Lk 26 Loop 7 Units Degree F Percent
Degree C
Percent %
No Units
LPLlo 27 lLoop 7 Low End Range  -999 to 3000 0.0%
LP T+ 28 Loop 7 High End Range  -999 to 3000 100.0% E
LPBLOP 29 Loop 8 Decimal Points 0= XXXX 1= XXXX
1= XXX.X
2= XA XX
3=X.XXX
LPBUL 30 Loop & Units Degree F Percent
Degree C
Percent %
No Units
LPBLo 31 Loop 8 Low End Range  -999 to 3000 0.0%
LP 8 H, 32 Loop 8 High End Range  -999 to 3000 100.0%
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PAGE 27:
Analog Input Custom Scaling
Alpha MENU Selection Available Setting Factory Setting ec.
LPabnp 33 Loop 8 Decimal Points 0 = XXXX 1= XXX X E
1= XXXX
2 = XX XX
3 =X XXX
LP U 34 Loocp 8 Units Degree F Percent
Degree C
Percent %
No Units
LPSlo 35 Loop 8 Low End Range  -993 to 3000 0.0%
LP3H 36 Loop 9 High End Range  -993 1o 3000 100.0%
LPI10DP 37 Loop 10 Decimal Points 0 = XXXX 1= XXX.X E
1= XXX X
2 = XX.XX
3= X XXX
P U 38 Loop 10 Units Degree F Percent
DCegree C
Percent %
No Units
LP10La 39 Loop 10 Low End Range -999 to 3000 0.0%
LPIOH 40 Loop 10 High End Range -9399 to 3000 100.0%
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Appendix IIf

Mounting Dimensions for CN3390 Controller External Alarm Relay Board
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See Section 5, page 44 for complete instaliation and application information.
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Wiring Instructions for CN3390 Controller Externat Alarm Retay Board
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WARRANTY/DISCLAIMER

OMEGA warrants this unit to be free of defects in materials and workmanshlp and to gwe
satisfactory service for a pericd of 13 months from date of purchase. OMEGA Warranty adds an
additional one {1) month grace period to the normal one {1) year product warranty to cover
handling and shipping time. This ensures that OMEGA’s customers recelve maximum coverage on
each product. If the unit should malfunction, it must be returned to the factory for evaluation.
OMEGA's Customer Service Department will issue an Authorized Return {AR) number immediately
upon phone or written request. Upon examination by OMEGA, if the unit is found to be defective it
will be repaired or replaced at no charge. However, this WARRANTY is VOID, if the unit shows
evidence of having been tampered with or shows evidence 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 or
which are damaged by misuse are not warranted. These include contact points, fuses, and triacs.

OMEGA is pleased to offer suggestions on the use of its various products.
Nevartheless, OMEGA only warrants that the parts manufactured by it will be as
specified and free of defects.

OMEGA MAKES NO OTHER WARRANTIES OR REPRESENTATIONS OF ANY KIND
WHATSOEVER, EXPRESSED OR IMPLIED, EXCEPT THAT OF TITLE AND ALL IMPLIED
WARRANTIES INCLUDING ANY WARRANTY OF MERCHANTARILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED.

LIMITATION OF LIABILITY: The remedies of purchaser set forth herein are exclusive and
the total liability of OMEGA with respect to this order, whether based on contract,
warranty, negligence, indemnification, strict liability or otherwise, shall not exceed the
purchase price of the component upon which liability is based. In no event shall
OMEGA be liable for consequential, incidental or special damages.

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

RETURN REQUESTS / INQUIRIES

Direct all warranty and repair requestsfinquiries to the OMEGA ENGINEERING Customer Service
Department. BEFORE RETURNING ANY PRODUCT(S) TO OMEGA, PURCHASER MUST OBTAIN
AN AUTHORIZED RETURN (AR} NUMBER FROM OMEGA'S CUSTOMER SERVICE DEPARTMENT
(IN ORDER TO AVOID PROCESSING DELAYS). The assigned AR number should then be marked on
the outside of the return package and on any correspondence.

FOR WARRANTY RETURNS, please have the | FOR NON-WARRANTY REPAIRS OR CALIBRA-
following information available BEFORE TION, consult OMEGA for current repair/calibra-
contacting OMEGA: tion charges. Have the following information
1. P.O. number under which the product was | available BEFORE contacting OMEGA:
PURCHASED, 1. P.O. number to cover the COST of the
2. Model and serial number of the product repair/calibration,
under warranty, and 2. Model and serial number of the product, and
3. Repair instructions and/or specific probiems | 3. Repair instructions and/or specific problems
relative to the product. relative to the product.

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

OMEGA is a registerad trademark of OMEGA ENGINEERING, INC.

© Copyright 1896 OMEGA ENGINEERING, INC. All rights reserved. This documentation may not be copied, photocopied,

repraduced, translated, or reduced to any elactronic medium or machine-readable form, in whole or in part, without prior
writien consent of OMEGA ENGINEERING, INC.



Where Do | Find Everything | Need for
Process Measurement and Control?
OMEGA...Of Course!

TEMPERATURE

A Thermocouple, RTD & Thermistor Probes, Connectors, Panels & Assemblies
H Wire: Thermocouple, RTD & Thermistor

¥ Calibrators & Ice Point References

[# Recorders, Controllers & Process Monitors

[ infrared Pyrometers

PRESSURE/STRAIN FORCE
4 Transducers & Strain Gages

B4 Load Cells & Pressure Gauges

4 Displacement Transducers

[ Instrumentation & Accessories

FLOW/LEVEL

i Rotameters, Gas Mass Flowmeters & Flow Computers
[ Air Velocity Indicators

B4 Turbine/Paddiewheel Systems

X Totalizers & Batch Controllers

E’H/ CONDUCTIVITY

pH Electrodes, Testers & Accessories

[4 Benchtop/Laboratory Meters

BE Controllers, Calibrators, Simulators & Pumps
BF Industrial pH & Conductivity Equipment

DATA ACQUISITION

Data Acquisition and Engineering Software
Communications-Based Acquisition Systems
Plug-in Cards for Apple, IBM & Compatibles
Datalogging Systems

Recorders, Printers & Plotters

EATERS

Heating Cable

Cartridge & Strip Heaters
Immersion & Band Heaters
Flexible Heaters
Laboratory Heaters

NVIRONMENTAL MONITORING AND CONTROL

Metering & Control Instrumentation
Refractometers

Pumps & Tubing

Adr, Soil & Water Monitors

Industrial Water & Wastewater Treatment

pH, Conductivity & Dissolved Oxygen Instruments

m JREARRE FERRE

RENNNE



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

