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Unpacking Instructions

Remove the Packing List and verify that you have received all equipment, including the following
(quantities in parentheses):

¢ CT7100 Recorder (1)

¢ Instruction Manual (1).
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 transit. Immediately report any damage to the shipping agent.

i

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

From the Technical Library of
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CE Statement: Ths product is in conformity with the protection requirements of EU Council
Directive 89/336/EEC on the approximation of the laws of the Member States relating to
electromagnetic coipatibility. Omega Engineering cannot accept responsibility for any failure
to satisty the proctection requirements resulting for a non-recommended madification of this
product.

—#__
Product Description 1.1

1.1.1 GENERAL
The OMEGA CT7100 Series is a microprocessor based circular chart recorder capable of

measuring, displaying and recording from a variety of inputs. Applications include tempera-
ture, pressure, flow and others. The instrument can be specified as either a single or dual
pen unit.

Recording, alarm settings and other parameters are easily entered via the keypad. All user
data can be protected from unauthorized changes by the Enable mode security system, and
is protected against memory loss, as a result of AC power outage, by battery back-up.

The process variadle input for each terminal is user configurable to directly connect to either
-thermocouple, RTD, mVDC, VDC, or mADC inputs. Changes in input type can easily be
made by the user. Thermocouple and RTD linearization, as well as thermocouple cold
junction compensation, is performed automatically. The instrument process variable inputs
are isolated. An isolated 24 VDC regulated transmitter power supply can be provided in the
instrument for use with up to two 4 to 20 mADC sensor transducers.

The instrument czn be ordered to operate on either 115 VAC or 230 VAC power at 50/60 Hz.

The 230 VAC option includes a switch for selecting either 230 VAC or 115 VAC operation.
The recorder is housed in a structural foam enclosure suitable for panel or surface mounting.

FIGURE 1-1

PEN 1 DISPLAY

— Keypad
-— Scroll Key

b— Up Key

|__. Down Key

PEN 2 DISPLAY
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1.1.2 RECORDING

The instrument records the selected process variable on a 10-inch circular chart. One box of
standard charts is provided with each recorder. Charts are available in a wide selection of
ranges. Chart rotation speed is programmable from 0.1 to 168.0 hours per revolution in 0.1
hour increments. The instrument can be ordered with one or two pens. Pen 1 is red and Pen 2
is green. Pens are the disposable fiber-tip type.

1.1.3 DISPLAYS : .
Each instrument is provided with a digital display and status indicator for each pen provided,

(See Figure 1-1, page 5). The digital display is configured to display the Process Value. The
display in the upper right comer is for Pen 1, the display in the lower right corner is for Pen 2
(it provided). The display inciudes status indicators for Alarm 1 and Alamm 2, degrees C,
degrees F, engineering units. See Figure 1-2 (below).

Display resolution is programmable for 0.1 or 1 degree for thermocouple and RTD inputs, and
zero, one, two or three decimal places for other input types.

1.1.4 ALARM
Two alarm indications are standard for each pen on all instruments. Alarm settings are

programmable. Alarm type may be set as process direct or reverse (high or low). Alarm
outputs can be provided by assigning any relay(s) Single Pole/Single Throw {SPST or Solid
State Relay (SSR) driver) to the respective alarm.

1.1.5 PROCESS VALUE RII-TRANSMISSION OUTPUT '
If an instrument is specified with rnADC current output(s), any of the outputs may be pro-

grammed to operate as a process value re-transmission output. The output i3 scaleable.

1.1.6 DIGITAL COMMUNICATIONS .
The instrument can be ordered with a Digital Communications option that provides the

capability of bi-directional communications with a supervisory computer.

FIGURE 1.2
Alarm 1 Alarm 2
N I s N
ALRM1 ALRM2
Minus 8 CF:
Sign [ ] D U

+

Digital Display
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Installation and Wiring 2.1

Read these instructions carefully before proceeding with installation and operation. Electrical
code requirements and safety standards should be observed. Instaftation should be performed
by qualified personnel.

CAUTION: The Instrument AC power input is specified in the model number
and on the wiring label affixed to the the top center of thw platen. Verify the
AC power ipput required by the instrument prior to proceading with
lnst-llltloq.

0 A S

[ ]
Unpacking 2.2
Remove the Packing List and verify that all equipment has been received. If there are any
questions abgut the shipment, please call the OMEGA Customer Service Department at
1-800-622-2378 or (203) 359-1660.

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

NOTE
The carmrier will not honor any claims unless all shipping material is saved
for their sxamination. After examining and removing contents, save packing
matgrial and carton in the event re-shipment is necessary.

Location 2.3

Locate the instrument away from excessive moisture, oll, dust, and vibration. Do not subject
the instrument to operating temperatures outside of the 32° to 131°F (0° to 55° C) range.

Muuntmgo 2.4
Figure 2-1 (page 8) shows an instaHation view and physical dimensions for a panel mounted
instrument. The panel where the instrument will be mounted must provide rigid support for
the approximately 20 pound instrument. Adjacent instruments may be mounted within a
minimum of 2 inches horizontally and 3 inches vertically, providing that proper pane! suppont
is supplied.
PANEL MOUNTING HARDWARE REQUIRED: (not provided with instrument)

(4) 1/4°-20 x 2" pan head boits w/nuts

(4) appropriate lock washers

PANEL MOUNTING:
1) Cut panel opening to the dimensions iliustrated in Figure 2-1 (page 8).

2) Insert the instrument in the panel opening. Firmiy fasten the instrument to the panel using
the nuts, bolts ard lock washers.

SURFACE MOUNTING:
1) Install the motinting brackets, provided with the instrument, on the vertical sides of

instrument housing. Use the brackets to fasten the instrument to the surface.

PAGE 7
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FIGURE 2-1
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Preparation for Wiring 2.5

2.5.1 WIRING QUIDELINES .
Electrical noiss is a phenomenon typical of industrial environments. The following are guide-
lines that must be followed to minimize the effect of noise upon any instrumentation.

2.5.1.1 INSTALLATION CONSIDERATIONS

Listed below are some of the common sources of electrical noise in the industrial environment:
* Ignition Transformers

* Arc Welders

» Mechanical contact relay(s)

+ Solenoids

Before using any instrument near the devices listed, the instructions below should be followed:
1. If the instrument is to be mounted in the same panel as any of the listed devices, separate

them by the largest distance possible. For maximum electrical noise reduction, the noise
generating devices should be mounted in & separate enclosure.
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2. If possible, eliminate mechanical contact relay(s) and replace with solid state relays. If a
mechanical relay being powered by an instrument output device cannot be replaced, a
solid state relay can be used to isolate the instrument.

3. A separate isolation transformer to feed only instrumentation should be considered. The
transformer can isolate the instrument from noise found on the AC power input.

4. If the instrument is being installed on existing equipment, the wiring in the area should be
checked to insure that good wiring practices have been followed.

2.5.1.2 AC POWER WIRING

Earth Ground

The instrument includes noise suppression components that require an earth ground connec-
tion to function. "o verify that a good sarth ground is being attached, make a resistance check
from the instrumant chassis to the nearest metal water pipe or proven earth ground. This
reading should rot exceed 100 ohms. Each instrument should have a dedicated earth
ground. Do not =hain link multiple instrument ground wires.

Neutral (For 115VAC)

It is good practice to assure that the AC neutral is at or near ground potential. To verify this, a
voltmeter check between neutral and ground should be done. On the AC range, the reading
should not be more than 50 millivolts. If it is greater than this amount, the secondary of this
AC transformer supplying the.instrument should be checked by an electrician. A proper
neutral will help ensure maximum performance from the instrument.

2.5.1.3 WIRE ISOLATION/SEGREGATION

The instrument is designed to promote proper separation of the wiring groups that connect to
the instrument. The AC power wire terminals are located near the top of the instrument
boards. The anulog signal terminals are located near the bottom of the instrument boards.
Maintain this separation of the wires to insure the best protection from electrical noise. If the
wires need to ba run parallel with any other wiring type(s), maintain a minimum 6 inch space
between the wires. If wires must cross each other, do 5o at 80 degrees to minimize the
contact with each other and reduce cross talk. Cross talk is due to the Electro Magnetic Field
emitted by a wire as current passes through it.

2.5.1.4 USE OF SHIELDED CABLE

Shielded cable helps eliminate electrical noise being induced on the wires. All analog signals
should be run with shielded cable. Connection lead length should be kept as short as pos-
sible, kesping the wires protected by the shielding. The shield should be grounded at one end
only. The preferred grounding location is at the sensor, transmitter or transducer.

2.5.1.5 NOISE SUPPRESSION AT THE SOURCE

Usually, when good wiring practices are foliowed, no further noise protection is necessary.
Sometimes in severe electrical environments, the amount of noise is; 8o great that it has to be
suppressed at the source. Many manufacturers of relays, contactors, etc. supply "surge
suppressors” which mount on the noise source.

For those devices that do not have surge suppressors supplied, RC (resistance-capacitance)
networks and/cr MOV (metal oxide varistors) may be added.

Inductive Coils - MOV's are recommended for transient suppression in inductive coils con-
nected in paraliel and as close as possible to the coil. See Figure 2-2, page 10. Additional
protection may be provided by adding an RC network across the MOV.

Contacts - Arcing may occur across contacts when the contact opens and closes. This results
in electrical noise as well as damage to the contacts. Connecting an RC network properly
sized can eliminate this arc.

For circuits up o 3 amps, a combination of a 47 ohm resistor and 0.1 microfarad capacitor
(1000 volts) is recommended. For circuits from 3 to 5 amps, connect 2 of these in parallel.
See Figure 2-2, page 10.
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FIGURE 2-2
ﬂ?—
0.5
mid .
1000V | Coil
220
ohms .
r-
118V 1/4W
230V 1W
FIQURE 2.3
MOV
<\
y/
R C
Inductive
Load

2.5.2 SENSOR PLACEMENT (Thermocouple or RTD)
Thermocouple lead resistance should not exceed 300 ohms. If this is exceeded, instrument
accuracy could be affected.

Two-wire RTD's should be used cnly with lead lengths less than 10 feet.

If the temperature probe is to be subjected to cotrosive or abrasive conditions, it should be
protected by the appropriate therrnowsii. The probe should be positioned to reflect true
process temperature:

In iquid media - the most agitated area.
In air - the best circulated area.



THERMOCOUPLE LEAD RESISTANCE

Thermcouple lead length can affect instrument accuracy since

of the wire affect lead resistance.

the size (gauge) and the length

To determine the temperature error resulting from the lead length resistance, use the following

equation:

Ter=TLe"L where; TLe = value from appropriate table below
L = length of leadwire in thousands of feet

TABLE t
AWG | Thermocnuple Type: |

| No. N] K T B S E B N C
10 .68 1.7 .76 2.05 212 1.15 1400 294 2.53
12 1.08 2.68 1.21 3.30 3.29 1.82 2200 468 4.07
14 1.74 4.29 1.95 5.34 5.29 2.92 3500 744 6.37
16 2.74 6.76 3.08 8.30 8.35 4.60 55.50 11.82 10.11
18 444 11.00 5.00 1352 1365 747 8850 18.80 16.26
20 7.14 1724 784 2159 2176 11.78 141.00 29.88 2682
24 1756 43.82 19.82 5432 5459 29.67 356.50 7559 6527

TABLE 2

| o in °F per 1000 feet of Leadwire
AWG | Thermcoupie Type:

I No. | J K T R S E B N 4
10 1.22 3.07 1.37 3.68 3.81 2.07 2520 530 455
12 1.94 482 2.18 593 593 327 39.60 842 7.32
14 3.13 7.73 3.61 9.61 9.53 525 63.00 1338 11.47
16 4.93 12.18 554 1493 1504 8.28 99.90 21.28 18,20
i8 7.99 19.80 9.00 2434 24568 13.44 159.30 33.85 29.27
20 12.85 31.02 1412 3886 39.18 2121 253.80 53.79 46.48
24 31.61 78.88 3567 97.77 9826 5340 641.70 136.07 117.49

Example:

A recorder is to be located in a control room 660 feet away from the process. Using 16 AWG,

type J thermocouple, how much error is induced?

Terr=Tie " L
TLe = 4.93 (°F/1000 ft) from Table 2

Terr = 4.93 (°F/1000 ft) * 660 ft

Terr =3.3°F

Pace 11
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RTD LEAD RESISTANCE '
ATD lead length can affect instrumeit accuracy, since the size (gauge) and length of the wire
affect lead resistance.

To determine the temperature error resutting from the lead length resistance, use the follow-
ing equation:

Terr=Tle*L where; TlLe =value from Table 3 if 3 wire RTD or Table 4 if 2 wire RTD
L = length of lead wire in thousands of teet

TJABLE 3 3 Wire RTD

| AWG No. Emor° C Error °F
10 +/-0.04 +/-0.07
12 +/-0.07 +/-0.11
14 +/-0.10 +/-0.18
16 +/-0.16 +/-0.29
18 +/-0.26 +/-0.46
20 +/-0.41 +/-0.73
24 +/-0.65 +/-1.17

JABLE 4 2 Wire RTD

| AWG No. Eror °C Emar °F
10 +/-5.32 +/-9.31
12 +/-9.31 +/-14.6
14 +/-13.3 +/-23.9
16 +-21.3 +/-38.6
18 +/-34.6 +/-61.2
20 +/-54.5 +/-97.1
24 +/-86.5 +/-155.6

Example:

An application uses 2000 feet of 18 AWG copper lead wire for a 3 wire RTD sensor. Whatis
the worst case error due to this leadwire length?

Terr=TLe "L
TLe = +/-.46 (°F/1000 ft) from Table 3

Terr = +/-.46 ($F/1000 ft) * 2000 ft

Teorr = +/-0.92°F
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Wiring Connections 2.6

All wiring connecticns are typically made to the instrument at the time of installation. Connec-
tions should be made at the terminal blocks , two 12 gauge wires maximum. Terminal blocks
are designated TB1 through TB13. See Figure 2-4 for the terminal block locations.

FIGURE 24
— I 12 1234 1234 1234
| | (OO
TB1 TB6 187 TB8
RELAY/SSR Driver
Board
Processor Board TB9
1234
Current Output Board
TB2
..
TB3 TB4 8BS TB10 TB11 TB12 TB13
(OO oy E[;l 4 O .
12 12345 12345 i 12 12 12

2.6.1 ELECTRICAL CONDUIT OPENINGS

The instrument case will have 3 or 4 conduit openings, depending upon the number of outputs
specified. To helj> minimize electrical noise that may adversely affect the operation of the
instrument the wires indicated below should be routed through the conduit opening specified.
See Figure 2-1 (page 8) for conduit opening locations.

EC1-  AC Power Input

EC2-  Analog input and mADC outputs

EC3- SPST ralay or SSR driver outputs

EC4-  SPST ralay or SSR driver outputs (provided when > 4 relays & SSR Drivers are
specified)

Unused conduit openings shouid be sealed.

2.6.2 AC POWIER WIRING CONNECTIONS

WARNING: /\vold electrical shock. AC power wiring must not be
connected at the source distribution panel until all wiring connec-
tions are completed.
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FIQURE 2-8

AC Instrument Power Input

Connect the 115 VAC hot and neutral to terminals 1 and 2 respectively of TB1. See Figure 2-4
(page 13) for Terminal Board locations on the instrument. Connect the 230 VAC one leg to
each terminal, be sure to check the position of the Voltage Selector switch provided with 230
VAC instruments. The switch position must match the voltage input to the instrument.

- ground at the
green ground screw |
on the left side of 1
the inside of the
case

Connect the AC Line 1 TB1‘ Line 2

2

FIGURE 2-8

Thermmacoupie Inputs

Use TB4 for the Pen 1 input, and TBS5 for the Pen 2 input. Connect the positive leg of the
thermocouple to terminal 1, and the negative to terminal 2. Be sure that the input conditioning
jumpers are properly positioned for a thermocoupie input. See Appendix A-1 &'nnge 51).

TB4 or TB5

-+
]

213|465

Grounded or
Ungrounded
Thermocouples
may be used




PAGE

FIQURE 2-7

RTD Inputs

Use TB4 for the Pan 1 input, and TBS for the Pen 2 input. Connections are shown for 3 wire

and 2 wire RTD inputs. It a three wire device is used, install the common legs to terminals 2
and 3. If a two wire device is used, install a jumper between terminals 2 and 3. Be sure that
}he inpg} )conditioning jumpers are properly positioned for an RTD input. See Appendix A-1
page 51).

TB4 or TBS TB4 or TB5
+ - -
il20314]|5 Il213l4a]s
_/ Jumper
SUPPLIED BY
CUSTOMER
3 Wire RTD 2 Wire RTD
FIGURE 2-8

Volt, Millivolt and milliamp input

Make the volt, millivolt or milliamp connections as shown below. Use TB4 for the Pen 1 input,
and TBS for the IPen 2 input. Terminal 1 is positive and terminal 2 is negative. The milliamp
input requires the installation of an appropriate shunt resistor between terminais 1 and 2. A
250 ohm resistor is provided with the instrument, one per pen. The resistor(s) are shipped in
the plastic bag that is clipped to the inside of the instrument cover. This is the same bag that

contains the spare pen cartridge(s). Be sure that input conditioning jumpers are in the correct
positions for the input being conngctod. See Appendix A-1 @39;‘95]1 ).

TB4 or TB5
+ -
1213145

SHIELDED

"1 TWISTED
| 1| PAIR

B MAY BE

+ -
ROUNDED
SOURCE| gnC NPk

L UNGROUNDED

Note: Fault detection is
not functional for 0-5V
or 0-20mA Inputs.

15
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FIGURE 2-9

Digital Communications Options

Connections are made as shown using TB2. Refer to the Protocol Manual for more details
regarding the connections and how to use this option. This document is provided only when
this option has been specified. If the communications network continues on to other instru-
ments, connect the cable shields together, but not to the instrument. A terminating resistor
should be installed at the terminals of the last unit in the communications loop. If the commu-
nications network ends at the instrument, the shield is not connected.

TB2
1

i

TOWARD THE NETWORK
COMPUTER CONTINUATION
(IF APPLICABLE)

Serial A Serial B

2.6.4 OUTPUT CONNECTIONS
Relay output(s) if provided in the instrument may be assigned to alarm output functions for

Pen 1 and/or Pen 2 (i present). Current outputs may be assigned to process value retrans-
mission output for Pen 1 and/or Pen 2 (if present). The assignment of the output function is
accomplished in the Program made, see Table 3-2 (page 28). SPST relay and/or SSR driver
output(s) is/are designated as Relay A through Relay H. SPST relays begin with Relay A
designation, then B, C, etc. SSR drivers begin with Relay H designation then G, F, etc. except
when 4 SSR drivers are required in conjunction with SPDT relays, then designation E and F
are not available. SSR designation becomes G, H, D, and C. SPDT relay output(s) is/are
designated as Relay A and Relay B only.

FIQURE 2-10A

SPST Relay Output

Connections are made to relays A through F as shown. Terminal connections are made using
TB6 (Relay/SSR Driver A, B), TB7 (Relay/SSR Driver C, D), and TB8 (Relay/SSR Driver E,

F).

HOT
NEU | POWER
L[
LOAD | samperes
1 4
RERE s
TB6 MVA&B,MATWI&Z
T87 Relay C & D, Relay C Terminals 1 & 2
TB8 Relay E & F, Relay D Terminals 1 & 2
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FIQURE 10B
SPDT Relay Output
HOT
NEU! POWER
]
LOAD 5 AMPERES
MAXMUM
1] 2| 3 AT 115 VAC
NO CINC
TB6 Relay A
787 Relay B
FIQURE 2-11
SSR Driver Output

Connections are made to relays H through A as shown. Terminal connections are made using
T89, TBS, etc. depending on the number of SSR Driver outputs specified.

M\

r
112|134
TB€ THRU TB9

+ -
SSR SOLID STATE RELAY

FIQURE 2-12
Current Output

Connections are made to current outputs A thru D as shown. Each current output is program-
mable as either « to 20 mADC or 0 to 20 mADC. Each output must be assigned to the desired
function (refer to Table 3-2, page 28, for details.) Terminal connections are made using TB10
through TB13 for current output A through D respectively. Connect positive lead (+) to
terminal 1 and the negative lead (-) to terminal 2. Current outputs will operate up to 650 ohms

maximum load.

SHIELDED
| TWISTED
| 1| PAIR

LOAD 650 OHMS

MAXIMUM

17
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FIGURE 2-13

Transmitter Power Supply Input

If the isolated 24 VDC regulated transmitter power supply has been specified, the connections
should be made as shown. Connections are made using TB3, terminal 1 is positive and

terminal 2 is negative. The power supply is capable of providing the power needed by as
many as 2 transmitters.

TB3 TB4 or TBS TB3 TB4 TB5
+1 - T - +T - +| - +] -
1|2 1(2[3(4|5]]1]2 1| 21 31 4{ 5| |1|2]|3|415
LT = T
SHIELDED
) TWISTED T —
1o PAIRS )t 1o
[ (| I
- T+ T+
TWO WIRE TWO WIRE TWO WIRE

TRANSMITTERS TRANSMITTERS TRANSMITTERS



Configuration 3.1

After completing installation and wiring of the instrument the configuration (set up) procedures
must be performed to prepare the instrument for operation of the intended application. The
procedures include selecting specific parameters, entering data and possible jumper position-
ing. Once properly configured the instrument will retain the user selections in memory. This
procedure need riot be repeated unless required by changes in the application.

Parameter selections and data entry are made via the front keypad. To ease configuration
and operation, user entered data has been divided into several sections referred to as modes.
Each mode contains a different type of data or may be used for specific operating functions.
For two pen instruments, some modes are common to both pens. These modes are as
follows:

- - T - - T - TT--T----- - =" 1

I |

'— — Operation Q Test Calibrate C Program ( Alarm Set (" — —

(oPEr) (tESY) (CAL) (Prog) > (EASY)

Mode Display Code Function Description

Off oFF Operation Outputs and Alarms
are Off.
Chan may stop
rotating(selectable)

Operate oPEr Operation Outputs and Alarms
are Active

Test tESt Service Tests instrument
Operation

Calibration CAL Service Calibrates Instrument

Program Prog Configuration Configure Operating
Parameters

Alarm Set ASEt Configuration & Enter Alarm Settings

Operation

Enable Enab Configuration Mode security
system, can lock
out everything except
Off and operate
(See Appendix A-1,
page 49, for
hardware lockout
information).

Associated with each mode is a series of unique displays which are accessed via the front
keypad.

Prior to first time operation of the unit, the configuration procedures for the Program and
Alarm Set modes must be pertormed as applicable. Calibration and Test modes are not used
as part of the instrument contiguration or operation. These are usad for service and mainte-
nance functions and are discussed in Section 4.8 of this manual (page 41).
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Shipped Configuration/Jumper
Positioning 3.2

Each instrument is factory shipped ready to accept a thermocouple input on TB 4 and TB 5.
All configuration parameters in each mode are set 10 default values. These defaults are shown
in tabular form after the description for each mode. instrument AC power input is as specified
in the instrument model number and is shown on the ratings label. The 230 VAC option
includes a switch in the instrument for selecting either 230 VAC or115 VAC input power. If
this feature is provided, verify AC input and switch position before applying power to the
instrument,

3.2.1 JUMPER POSITIONING

Jumpers are used to provide a security lockout feature and to condition the sansor inputs. All
jumpers are typically of the three pin type and have two functions. All jumpers are located on
the instrument Processor board. The instrument board layout and jumper locations are shown
in Appendix A-1 (page 49). Check the actual jumper position in the unit to be configured and
verify the proper position for the intended application. .

The sensor input jumpers JU4, JUS, JU6 and JU7 condition the sensor input at a basic
level. Detailed input type selection is made in the Program mode.

L e———— Y
Operation Summary 3.3

Prior to operation the Program mode parameters and Alarm Setting(s), if used, must be
selected for the application. Data and parameter entry is made by stepping through each
mode and making an appropriate response or entry to each step.

3.3.1 KEYPAD OPERATION
Reter to Figure 3-1 for the Keypad teatures. Use the SCROLL, UP and DOWN keys as
indicated to program and operate the instrument.

FIGURE 3-1

SCROLL

up
- Key

DOWN
- Kly
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3.3.2 CONFIGURATION DISPLAYS

Each pen specifiad is provided with its own 4 digit LED display. These are used during
configuration to display the parameter codes and values. The display located in the upper
right hand comer of the instrument is used to show the codes for Pen 1 and those that are
common between Pens 1 and 2. The display in the lower right hand comer is used to show
the configuration codes for Pen 2 (if provided).

During normal opieration, the display(s) are used to indicate process value(s) as selected in
the Program mode.

3.3.3 MODE SELECTION

It the instrument is either in the Off mode or the Operation mode repeated pressing and
releasing of the SCROLL key will cause the instrument to display the code corresponding to
each mode that is enabled. To enter a mode, while the code is displayed, press the Down
key.

Entry into any mode except the Operation and Enable modes, will cause the alarm(s) to turn
off and any procuss re-transmission value output(s) to be 0 %.

Start Up Procedure 3.4

All configurgfion parameters are listed in Tables 3-1 through 3-3 (pages 25-32).

For a single pen instrument, parameters for each mode are displayed in the upper right
display. If the instrument being configured is a two pen model, a sequence of applicable
parameters will bie displayed in the Pen 2 display after the Pan 1 parameters have been
reviewed and configured. After the Pen 2 parameters have been completed, parameters
common to both pens will be configured and displayed in the Pen 1 display.

The instrument is provided with a time out feature. If the instrument is in any mode and no
keypad activity tnkes place for 30 seconds, the instrument will time out and exit the mode
automatically. The display will be the code for the respective mode. !f a mode code is
displayed for 5 saconds with no keypad activity, then the time out will cause the instrument to

proceed to either the Operation or Off mode, depending upon which operational state was in
use before entrance into the mode.

3.4.1 POWER UP PROCEDURE

Step 1
Verify that all electrical connections have been properly mads before applying power to the
unit.

Step 2A For Instuments with Software revision B2,99 and below

Upon power up, 7XXX will be displayed (X representing digits), then XXXX, then XXXX,
identitying the twelve digit model number as defined in the order matrix. Next, the EPROM
part number will be indicated P-XX. After the EPROM part number, the software ravision level
will be displayed in the format rX.XX then tSt1, tSt2, and tSt3 will be displayed while Test 1
through 3 are exscuted automatically. Upon successful completion of these tests, oPEr or
oFF will displayed for about three seconds. The mode displayed will be the mode that the
instrument was in when the power was tumed off. During this time the operator may select
another mode (Alarm Set, Enabie) or non-operational mode (Test, Program, Cal).

(Continued on next page)
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Step 28 For | ith Sof ision A3,00 and at
Upon power up, a brief flash on all displays (upper and, it equipped, lower) will occur to show
the instrument is "alive”. Then 7XXX will be displayed (X representing digits), then XXXX,
then XXXX, identifying the tweive digit model number as defined in the order matrix. Next, the
EPROM part number will be indicated P-XX. After the EPROM part number, the software
revision level will be displayed in the format rX.XX followed by P.dn (if Pen Action on Power
Up, PAPy, in Program mode is set to 0, pens go to "Home" position at power up). During this
display, the decimal point after the "P" will blink to show the mode is active. Upon successful
completion of this routine, oPEr or oFF will be displayed for about three seconds. The mode
displayed will be the mode that the instrument was in when the power was turned off. During
this time the operator may select another mode (Alarm Set, Enable) or non-operational mode
(Test, Program, Cal).

If any error messages are displayed, refer to Section 4.6 (page 43) for a definition of these
error messages and the required action.

Front Panel Eperatl’on 3.5

3.5.1 DIGITAL DISPLAY AND STATUS LED’s

The digital display provided for each pen has 4 digits and a decimal point. Each digit has
seven segments and is capable of producing numeric characters from 0-9 and certain alpha
characters. The digital display is used to provide indication of process variable as well as
displaying codes used tor configuration and operation of the instrument.

ALRM1 Red Lights when Alarm 1 is on.

ALRM2 Red Lights when Alarm 2 is on.

c Red Lights to indicate that the process value ig in terms of
degrees C (Celsius).

F Red Lights to indicate that the process value is in terms of
degrees F (Fahrenheit).

U Red Lights to indicate that the process value is in terms of
Engineering units.

Red Lights to indicate a negative displayed value.

Refer to Figure 1-2 (page 6) for the display features

3.8.2 KEYPAD CONTROLS
The keys provided on the keypad and their functions include:

SCROLL: Used to : Advance the display through the enabled mades.
While in a mode, used to sequence the parameter codes and
values. [zxit some Test and Calibration functions.
Work in conjunction with other keys.

uP: Used to: Exit a mode.
Tum a rmode On in the Enable mode.
Increase a numerical value
Work in conjunction with other keys.

DOWN: Used t0; Enter a mode
Tum a mode Off in the Enable mode
Decrease a numerical value
Work in conjunction with other keys.



PAGE

Lamp Test
From the Off or Control modes, all display and status LED's can be illuminated simultaneously
by depressing the UP and DOWN keys at the same time. Any defective LED’s will not light.

Change Chart (siso see Changing Charts, section 4.2)

I the UP and DOWN keys are held depressed for more than 2 seconds but less than 4
seconds, the display will show Cchg momentarily. The pen(s) will move to and remain at a
point above the lop graduation on the chart and the chart will stop rotating to allow the hcart to
be changed. The pens will remain fully upscale with the chart OFF; otherwise, the unit will
continue to operste normally in the current m ode. To restore pen(s) position and chart
rotation, press tha UP and DOWN keys for more than 2 seconds, but less than 4 seconds.

Pen Resynchronization

To resynchronize the pen(s), depress the UP and DOWN keys for 4 seconds, the display will
show P dn momantarily, the pen(s) are driven to the "Pen Home" position below the bottom
graduation on the chart while the unit resynchronizes their position. After about 14 seconds,
the Pen(s) will return to their correct position. All other functions of the unit's present mode
continue to operate normally.

3.5.2.1 OFF MODE
When in the Off Mode, all outputs and alarms are off. The chart (if selected) may stop

rotating. To exit the Off mode, press the SCROLL key until OPEr is displayed, then prass the
DOWN key.

3.5.2.2 ENTERING THE ENABLE MODE

The Enable mode is entered by pressing and holding the UP and DOWN keys simultaneously
while in the Operate or Off modes. Holding the two keys depressed for 10 seconds will cause
the display to show the EnAb prompt which is the entry point into the Enable mode.

A hardware jumper located on the Processor Board (See Appendix A-1, page 51) can be
used to lock/unleck the Enable mode. When the jumper is moved to the locked position, entry
into the Enable mode is not possible until the jumper is moved to the unlock position.

3.8.3 PROGRAM MODE CONFIQURATION PROCEDURE

The Program mcde provides a means to configure or reconfigure the instrument operation
within the limits of the hardware specified and provided. Parameters to be configured will be
only those that are applicable as determined by the hardware provided.

Review the configuration procedures in Table 3-2 (page 29). Use the “Your Setting”
column in the table to record your sslections.

3.5.3.1 ENTERING THE PROGRAM MODE

Press and releasie the SCROLL key until Prog is displayed. This is the mode code for the
Program mode. ‘With Prog displayed press the DOWN key to enter the Program mode. If the
Prog code does not appear refer to Table 3-1 (page 25) for Enable mode instructions.

3.5.3.2 MOVEMENT IN THE PROGRAM MODE

Each time the DOWN key is pressed while a parameter code is being displayed , such as
dFF, anotheg parameter code will be displayed. Press the SCROLL key with a parameter
code displayed to view the parameter vaiue seiected. Use the UP or DOWN keys to change
the parameter value as desired for the application. Pressing the SCROLL key with a parame-
ter value displayed will cause the next parameter code to be displayed.

Depressing the LJP key while a parameter code is displayed will exit the program mode and
the Prog code will appear in the display. Use the SCROLL key to proceed to any other mode.

3.5.3.3 ONE PEN INSTRUMENTS

For instruments specified and provided with only one pen, all configuration and operating
parameters and values will appear in the upper display which is dedicated to Pen 1. This is
the only display provided.
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3.5.3.4 TWO PEN INSTRUMENTS

Instruments specified and provided with two pens require configuration of each pen. Configu-
ration of the Program mode is broken into three parts; First, the parameters that are associ-
ated with Pen 1 will be displayed in the upper display . Next, the Program mocle parameters
associated with Pen 2 will be displayed in the lower display . Finally, parameters that are
common to both pens, such as chart rotation speed, will be displayed for configuration in the
upper display. Access to either the Pen 1, Pen 2 or Unit (common) parameters may be quickly
obtained by depressing the Down key with Prog displayed. The display will be PEn1, press
and release the SCROLL key and display will sequence the PEn2 , unit and PEn1 codes.
Press the DOWN key to enter the section of the Program mode desired.

3.5.3.5 PROGRAM MODE CONFIGURATION

Refer to Table 3-1 (page 25) for configuration procedures for the Program mode. All possible
parameters are shown for illustration purposes. Only those parameters applicable to each
respective pen will actually be shown.

3.5.4 ALARM SET MODE CONFIQURATION PROCEDURE
The Alarm Set mode allows the entry, review or altering of the atarm setting(s|. Parameters to
be configured will be those that are assigned in the Program mode.

Review the entry procedure and tha configuration procedures in Table 3-3 (page 32). Use
the "Your Setting” column in the table o record your programming.

3.5.4.1 ENTERING THE ALARM SET MODE

From the Operate or Off mode, press and release the SCROLL key until ASE! is displayed.
This is the mode code for the Alarm Set mode. With ASEt in the display , press the DOWN
key to enter the mode. If the ASEt code doas not appear refer to Table 3-1 (page 25) for
Enable mode instructions.

3.5.4.2 MOVEMENT IN THE ALARM SET MODE

Each time the DOWN key is pressed while a parameter code is being displayed another
parameter code will be displayed. Pressing the SCROLL key while a parameter code is
dispiayed will cause the parameter value to appear. Pressing the SCROLL key with a parame-
ter value dispiayed will cause the next parameter code to be displayed. Pressing the UP key
while a parameter code is being displayed will exit the Alarm Set mode and the ASEt code will
appear in the display. Using the SCROLL key at this point will allow you to proceed to any
other mode.

3.5.4.3 ALARM SET MODE CONFIGURATION

Refer to Table 3-3 (page 32) for configuration procedures for the Alarm Set. All possibie
parameters are shown for illustration purposes. Only those parameters applicable to each
respective pen will actually be shown. Alarm Set parameters are adjusted on-line. The
instrument will react to changes as they are made. The Decimal Point Position, as
defined by the dPoS parameter in the Program mode, will affect the resolution and
adjustment limits for Alarm Set mode parameters.
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TABLE 3-1 ENABLE MODE CONFIGURATION PROCEDURE

To enter the Enable mode, press the UP and DOWN keys while in oPEr or oFF modes. All
display lamps will light. After 2 seconds, the display will show Cchg and the pen(s) will move
to and remain at a point above the top graduation on the chart. Continue to press the UP and
DOWN keys, after 2 additional seconds, the display will show P dn and the pen(s) are driven
below the bottom graduation on the chart. After 6 more seconds, the display will show EnAb.
Release the keys and the display will change to EtSt. Press and release the DOWN key and
each mode to be enabled/disabled will be displayed. With the enable mode prompt for the
desired mode displayed press the SCROLL key to verify that the displayed mode is either on
(enabled) or oFF (disabled). Press the DOWN key to tum off the mode,press the UP key to
tum on the mode or press the SCROLL key to advance the display to the next enable mode
prompt. Use the *Your Setting" column in the table to record your programming. The Test
and Calibration modes are factory set to oFF (disabled).

DISPLAY AVAILABLE FACTORY YOUR
STEP DESCRIPTION CODE SETTINGS SETTING SETTING
1 Test Mode EtSt on or oFF oFF
2 Cglibration Mode ECAL on or oFF oFF
3 Program Mode EPro on or oFF on
4 Alarm Set Mode EASt on or oFF on
ENABLE MODE FLOW CHART
Press UP and DOWN
# EnAb | ARROWS for 10 seconds

to enter this loop.
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TABLE 3-2 PROGRAM MODE CONFIGURATION PROCEDURE

Press the SCROLL key until Prog is displayed. Press the DOWN key to enter the Program
mode. Pen 1 will be displayed in the upper display. To enter the Pen 1 parameter, press the
DOWN key. To anter the Pen 2 parameter, if provided, press the Scroll key, then the DOWN
key. To enter the unit parameter, press the SCROLL key with aither Pen 1 or Pen 2 displayed
until unit is displayed, then press the DOWN key. Press the SCROLL key to advance the
display through the parameter codes and their values. Use the UP and DOWN keys to adjust
the values. After adjusting a parameter, press the SCROLL key to proceed to the next
parameter. After all selections have been made, press the UP key with a parameter in the
display (not a setting) to exit the mode. For two pen instruments the parameters and values
which are applicable to Pen 1 will appear in the upper display, then the parameters and
values which are applicable to Pen 2 will appear in the lower display. Then the unit parame-
ters and values will appear in the upper display.

DISPLAY AVAILABLE FACTORY YOUR
STEP DESCFRIPTION CODES SETTINGS SETTING SETTING
1 Input Select inPS 0=J T/C degrees C 1

1=J T/C degrees F
2=K T/C degrees C
3=K T/C degrees F
4=T T/C degrees C
5=T T/C degrees F
6=R T/C degrees C
7=R T/C degrees F
8=S T/C degrees C
9=S T/C degrees F
10=E T/ C degrees C
11=E T/C degrees F
12=B T/ C degrees C
13=B T/C degrees F
14=N T/ C degrees C
15=N T/C degrees F
16=C T/ C degrees C
17=C T/C degrees F
20=RTD degrees C

Note: Fault detection is not 21=RTD degrees F

functional for 0-5V or 0-20mA 30=0 to 5 VDC

|npuu' 31=1 o 5VDC
32a0 to 50 mVDC
33=10 to 50 mVDC
34=0 t0 25 mVDC

2 Input Correction ICor -300 to 300 degrees/units 0

3 Alarm | ALl O=None (/]
1=Process Alarm-Direct
2=Process Alarm-Reverse

4 Alarm 2 AL2 Same selections as Alarmn 1 0

5 Decimal Position dPoS 0=None ]
1=One decimal position
2=Two decimal positions
3=Three decimal positions
RTD and thermocouple Inputs
are limited to sither 0 or
1 decimal pasitions

6 Enginnering Units Euu -9989 10 9999 1000
Upper Value (If input
Select = 30, 31, 32, 33, 34)

7 Enginnenng Units Eul -9999 to 8999 0
Lower Vaiue (If Input
Select = 30, 31, 32, 33, 34)
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DISPLAY AVAILABLE FACTORY YOUR

STEP DESCRIPTION CODE SETTINGS SETTING SETTING
8 Hysteraesis for HyAo 0 to 300 degrees/units 3
Alarm Outputs Width of Hysteresis Band
(See page 53 for definition)
9 Process Rounding Prnd 0=No Rounding 0
Displayed vaiue 1 to 100 degrees/units
10 Display Filter Factor dFF 1=No filtaring . 1
1 to 20 units
(number of values
averaged)
1" Process Filter Factor PFF 1 = No filtering 1
1 te 20 units
{number of values averaged)
12 Process Value Output Pout O=Not selected 0
(It Pout =0 then Pou and 1=Salected
Pol. will not be displayed)
13 Process Output Pou -8999 to 9999 degrees/units 2000
Upper Value
14 Process Output Pol -8999 to 9999 degrees/units 0
Lower Value
15 Chart Range Cru -9999 to 9999 degrees/units 200
Upper Value
16 Chart Range CrL -9999 to 9999 degrees/units 0
Lower Vaiue
17 Pen Action on PAEC O=Pen goes to 0% 1
Error Condition of chart span
1=Pen goes to 100%
of chart span

Pressing the SCROLL key with the PAEC parameter vaiue displayed in the Pen 1 window will
advance the display of a single pen instrument to the unit parameters. Pressing the SCROLL
key with the PAEC parameter displayed in the Pen 1 window of a two pen instrument will
advance the display to be InPS in the Pen 2 window. The Pen 2 Program mode parameter
selections can be made now. Pressing the SCROLL key with the PAEC parameter value
displayed in the Pen 2 window will cause the display to advance to the unit parameters.

Unit Parameters

18 Relay A assignment rLyA O=Not assigned 0
1=Asgsigned to Alarm 1-Pen 1
2=Assigned to Alarm 2-Pen 1
3=Assigned to Alarm 1-Pen 2
4=Assigned to Alarm 2-Pen 2

19 Relay B Assignment Lyb Same selection as rLyA 0
20 Relay C Assignment rLyC Same selaction as rLyA 0
21 Relay D Assignment rlyd Samo seloction as rLyA 0
22 Relay E Assignment rLyE Same selaction as rLyA 0

23 Relay F Assignment rLyF Same selection as rLyA 0
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DISPLAY AVAILABLE FACTORY YOUR

DESCRIIPTION CODE SETTINGS SETTING SETTING
Relay G Assignment rLyg Same selection as rLyA 0
Relay H Assignment rLyH Same selection as rLyA 0
Current Output A CurA 0=Not Assigned 0
Assignment 1=Assigned to Process

Value Output-Pen 1

2=Assigned to Process

Value Output-Pen 2
Current Qutput B Curb Same selection as CurA 0
Assignment
Current Cutput C CurC Same selection as CurA 0
Assignment
Current Cutput D Curd Same selection as CurA [
Assignment
Current Clutput A CoAr 0=0-20 mA 1
Range 1=4-20 mA
Current Clutput B Cobr Same selection as CoAr 1
Range
Current Qutput C CoCr Same selection as CoAr 1
Range
Current Qutput D Codr Same selection as CoAr 1
Range
Chart Rotation Time cn 0.1 to 999.9 hours per 1.0

rotation

Pen Action on Power Up PAPu  0=Pen(s) go to the *home” 0
position (toward chart
center) when powered up
1=Pen(s) remain in last

position prior to power down
Chart Operation Coo O=Char continues rotating 0
in Off Mcde in the Off mode
1=Chart stops rotating while
in the Off mode

Communications Options Parameters

Commuriication CCon 0=0ff 3

Configuration 1=Monitor Mode (Read Only)
2=Normal Mode (Read and Write)
3=Total Access with Limit Checking
4=Total Access without Limit Checking

Communication Bit CbS 1=300 6
Rate Selection 2=600

3=1200

4=2400

5=4800

6=9600
Communications CAd1 Oto 99 1
Address -Pen 1
Communications CAd2 0Oto 89 2

Address-Pen 2
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ALARM SET FLOW CHART

TABLE 3-3 ALARM SET MODE CONFIGURATION PROCEDURE

Press and release the SCROLL key untit ASEt is displayed, then press the DOWN key. Press
the SCROLL key to advance the display through the parameters and their values. Use the UP
and DOWN keys to select (adjust) the values. After selecting a parameter, press the SCROLL
key to proceed to the next parameter. Pen 1 selections will appear in the Pen 1 window and
the Pen 2 ( if provided) selections will appear in the Pen 2 window. After all selections have
been made, press the UP key with a parameter in the display (not a setting) to exit the mode.

DISPLAY AVAILABLE FACTORY YOUR
STEP DESCRIPTION CODE SETTINGS SETTING SETTING
1 Process Alarm 1 PAL1 -9999 to 9999 degrees/units 0
2 Process Alarm 2 PAL2  -9999 to 9999 degrees/units 0

If ASEt does not appear on the display refer to the Enable mode section of this manual for
directions on how to determine if the ASEt mode is enabled. If ASEt appears or the display,
but pressing the DOWN key causes the display to change to oFF, this indicates that no
alarm(s) have been selected in the Program mode.

Alarm Operation
There are two types available per pen, Process Direct or Process Reverse. These are
selected in the Program mode.

Process Alarm Direct - the alarm will be ON if the process value is greater than the process
alarm value selected in the Alarm Set mode.

Process Alarm Reverse - the alarm will be ON if the process value is less than the process
alarm value selected in the Alarm Set mode.

The alarms will be active while the instrument is in the Operate mode.

Alarm output chatter can be reduced by using the hysteresis (adjusted in Program mode) to
create a deadband around the alarm point.



Service 4.1

This section contains information regarding calibration and test procedures that can be
performed in the field as well as items concerning the normal maintenance of the instrument.

Changing Charts 4.2

Chart changes may be done while in the normal operating mode.

CAUTION: The chart fiange assembly pin is sharp to perforate the chart. Use caution
while installing the chart to avoid coming into contact with the pin.

1. Depress and hold the UP and DOWN keys for between 2 and 3 seconds. Immediately
atter depressing the keys, the unit will do a Lamp Test will all LED segments and indicators
lighted on the upper (and lower) display.

2. After 2-3 seconds, the display will show Cchg, the pen(s) will move to and remain at a
point above the top graduation on the chart and the chart will stop rotating. All other functions
remain active (Operate, Display, etc).

3. Open the instrument door, snap up the chart hold down lever on the chart flange assembly,
gently lift the pen(s) and remove old chart.

4. With the pen(s) held up, install new chart. Be sure to line up the chart time line so that the
current time is aligned with the time setting mark on the chart platen.

5. Snap down the chart hold down lever and close the instrument door.

6. Depress ard hold the UP and DOWN keys for between 2 and 3 seconds. Immediately
after depressing the keys, the unit will do a Lamp Test will all LED segments and indicators
lighted on the upper (and lower) display.

7. After 2-3 saconds, the display will show Cechg momentarily, then the Pen(s) position and
chart rotation will be restored.

Changing Pens 4.3

Open the instiument door. Refer to Figure 4-1 for pen changing procedure. This procedure is
also provided on a label on the instrument chart platen. Be sure 1o replace the pen cartridge

with the same type (color) that was removed. Be careful not to bend the pen arm while
changing the pen.

FIQURE 4-1 2
Changing Pens To install pen, slide pen into
holder (1) and push down (2)
% as shown by arrows
11—
| P To remove pen for
U replacement, pull up at back
end (1) and push out.
2 1
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Calibration 4.4

CAUTION: Do not attempt any calibrations without the proper test equipment that
meets or exceeds the specifications listed.

Press and release the SCROLL key until CAL appears on the display , then press the DOWN
key to enter the mode. The display will change to CAL1. Press the SCROLL key to advance
the display to the other calibration modes available. For two pen units, CAL2 and CAL 3 will
only need to be required on TB4 input. Both TB 4 and TB 5 inputs must be calibrated for RTD
inputs if RTD's are used for input. Table 4-1, page 35, provides a listing of field calibration
routines. All instruments are calibrated prior to shipment from factory.

CALIBRATION FLOW CHARY
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TABLE 4-1 CALIBRATION PROCEDURES

Calibration o

Procedure Description

CAL Reinitialization of program and tuning values.

CAL 2 Main calibration necessary for all input types.

CAL3 Cold Junction Compensation calibration used to correct for component
variation in the CJC circuit. Necessary for thermocouple inputs.

CAL 4 Cold Junction Utility, displays temperature the cold junction compensator
is sensing. No adjustment is made with this procedure.

CAL5 RTD input calibration. Necessary to be performed on both terminal boards.

CAL 6 Cold Junction Compensation on/off. Used for validating thermocouple
inputs with a millivoit source. (Non temperature compensating)

CAL 7 Factory use only.

CAL 9 Pen position calibration used to calibrate pens to chart.

4.4.1 CAL 1 PARAMETER RE-INITIALIZATION

This routine is .used to clear all information in the Program and Alarm Set modes. All parame-
ters will be resut to default values. Before performing this procedure, make sure that the
Program and Alarm values are written down so that they can be re-entered after
Calibration 1 is completed. No test equipment required.

With CAL 1 displayed, while pressing the DOWN key, press the SCROLL key. The display
will momentarily blank while the initialization is in progress. Upon completion of the routine, a
Pen Home function is automatically performed; P.dn is displayed during this period, with the

decimal point flashing to indicate this mode. Oncs the pen(s) reach Pen Home, CAL1 will be
displayed.

4.4.2 CAL 2 MAIN CALIBRATION

This routine determines and saves calibration values which correct for component variations
relating to the basic measuring function of the unit. A 50.00 mVDC & .01mVDC source is
required for testing. Make sure that the Processor board jumpers JU4 and JU5 are in the
non-volt positions. See Appendix A-1 (page 51) for proper positioning. After completing
CAL2, be sure to re-position these jumpers to the appropriate position for your input.

With CAL 2 displayed, press and hold the DOWN key, then press the SCROLL key. Release
the keys when the instrument displays hLd1. Short the input terminals or apply 0.00, £ .01
mVDCG to TB 4 terminals 1 and 2, Press the DOWN key and dELy will appear for 10 sec-
onds, then SCin will appear for 10 seconds. A calibration reference number will then appear,
this should be () + 50. if this number falls outside these limits, press the SCROLL key and
CAL 2 will be displayed. Perform the calibration again. Repsat the calibration until the number
falls within the tolerance limits. If the number remains outside the limits, check the connec-
tions and try tha calibration again. If the number does not approach the tolerance limits
contact the OMEGA Customer Service Department for assistance. With an acceptable
reference number on the display, remove the short and connect a £0.00, + .01 mVDC source
to the TB 4 terminals 1 and 2. Be sure 10 observe the proper polarity when connecting the
source. Terminal 1 is positive and terminal 2 is negative. Press the DOWN key, deLy will be
displayed for 10 seconds and then SCAn for 10 seconds. When the calibration is complete
CAL 2 will reappear.
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Error recovery: ] » .
See section 4.6 (page 43) for details. Insure that the millivolt source is connected correctly
and functioning property.

The calibration can be exited when hl.d1 or the calibration reference number is displayed by
pressing the SCROLL key.

CAL2 QUICK CALIBRATION

This routine will allow the operator to execute a rough calibration on their unit via the keypad
with no other equipment or disturbance to established wiring. It is intended to provide a partial
recovery from a calibration corruption where the necessary equipment indicated may not be
available. It should be noted that this is not intended as a substitution to the main calibration
procedure described earlier and may considerably deter from the accuracy of the instrument.

With CAL2 display, press and hold the DOWN ARROW key, then press the SCROLL key.
Release both keys and the instrument will display hLd1. Press and hold the UP ARROW key,
then press the SCROLL key. The display wil momentarily blank and then CAL1 will be
displayed. Release both keys and depress the UP ARROW key. CAL will be displayed.

4.4.3 CAL 3 COLD JUNCTION COMPENSATION

This routine determines and saves calibration values which correct for component variations
relating to the cold junction compensation. This calibration must be preceded by CAL 2 the
main calibration, to properly calibrate the instrument, These two calibrations are all that is
needed for proper operation with thermocouple inputs

Test equipment: 1-type J thermocouple

1-mercury thermometer + .25 degrees F for equivalent

Allow 30 minutes of warm up time for the instrument with the thermocoupleconnected
before proceeding with calibration.

0 ion: A ,
With CAL 3 displayed press and hold the DOWN key, then press the SCROLL key . Release
both keys and the instrument will display hoLd. Connect the J thermocouple to TB 4 terminals
1 and 2 and place the thermometer inside the case at the bottom of the instrumant. Prass the
DOWN key , deLy will be displayed for to 10 seconds, then SCAn for 10 seconids. The
display will be the temperature to the nearest tenth of a degree C. Compare the display
reading with thermometer and use the UP and DOWN keys to correct the reading. To exit
press the SCROLL key and CAL 3 will be displayed again.

if the display stays in SCAn for more than 10 seconds press the SCROLL key. CAL3 should
be displayed. With CAL3 displayed, while pressing the DOWN key, press the SCROLL key.
The instrument will display holLd. Press the UP key and this will store a default calibration
value and proceed to dELy as described .

See section 4.6 (page 43) for details on specific errors. The calibration can be exited if hold
or the CJC temperature is displayed by pressing the SCROLL Key.

4.4.4 CAL 4 COLD JUNCTION UTILITY
This procedure displays the temperature the cold junction compensator is sensing. No test
equipment is required.

With CAL 4 displayed press and hold the DOWN key, then press the SCROLL key . Release
both keys and SCAn will be displayed for 10 seconds while the instrument senses the CJC
temperature. The result will then be displayed to a tenth of a degree C. The input terminals
must be shorted. CAL 3 must first be performed. The displayed temperature is not the
amblent temperature. It Is the temperature of the CJC . To exit, press the SCROLL key
and CAL 4 will be displayed.
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4.4.5 CAL 5 RTD INPUT

This procedure dotermines and saves calibration values relating to RTD inputs. This calibra-
tion must be preceded by CAL 2 to properly calibrate the instrument. Both RTD inputs must
be calibrated and both inputs must have valid inputs during the calibration. Decade boxes
with .01% resolution or equivalent are required. Make sure that the Processor board
Jumpers JU4, JUS and JUS, JU7 are in the proper positions. See Appendix A-1 (page
51).

With CAL 5 displayed, press and hold the DOWN key and then press the SCROLL key.The
display will now te PEn1 to indicate that the instrument is set to calibrate the RTD input on
TB 4 . Press the DOWN key to change the display to PEn2 to calibrate the RTD input at T8
5. Choose the input TB to be calibrated and press the SCROLL key, hLd1 will then be
displayed. Connect the decade box at 100 ohm setting across the input terminals 1 and 2 and
a jumper wire from terminal 2 to 3. Press the DOWN key and dELy wili be displayed for 10
seconds, then SCAnN for ten seconds. When hLd2 is displayed, change the decade box
setting to 277 ohms to the input terminals (do not disturb the wiring) and press the DOWN
key. The digplay will change to dELy for 10 seconds, followed by SCAn for ten more
seconds. C4L 5 will be displayed after the calibration is completed. To exit the calibration
mode properly, with CALS displayed, press the UP key twice. To continue to another
calibration, press the SCROLL key with CALS displayed.

Error recovery:
See section 4.6 (page 43) for details on specific errors.

The calibration c:an be exited when the instrument displays hLd1 by pressing the SCROLL.
key.

4.4.8 CAL 6 COLD JUNCTION UTILITY

This routine provides selection of operating modes for the cold junction compensation used
for thermocouple: inputs.

With CAL 6 displayed, press and hold the DOWN key, then press the SCROLL key. The
instrument will display C6 and the number of the mode in effect. Press the UP or DOWN key
to change the mode selection, indicated by the number to the right of the C8. Pressing the
SCROLL key will exit the calibration with the last mode number displayed in effect.

The selectegd mode will remain in effect if power is interrupted. To retum the instrument to
normal operation, CAL 6 must be exited, with mode zero selected, or CAL 1 must be exe-
cuted to initialize: all parameters.

Mode 0: Normal operating mode.
Mode 1: Cold Junction Compensation temperature will be intemally fixed at O degrees C by

the software to facilitate linearization testing when using an uncompensated millivolt source to
simulate the the mocouple millivolt input signal .
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4.4.7 CAL 9 PEN CALIBRATION
This procedure is used 1o calibrate the pen(s). No special test equipment required.

Valid inputs must be connected to TB 4 and TB 5 before performing this calibration. With CAL
9 displayed, push and hold the DOWN key, then press the SCROLL key . Release both keys
and the display will indicate PEnt. For 2 Pen instruments, press the DOWN key to toggie the
dispiay between pen 1 and pen 2. With desired pen displayed press the SCROLL key.

FOR INSTRUMENTS WITH SOFTWARE REVISION R2.99 AND BELOW

dELy will displayed as the pen selected moves toward the center chart hub. PEnL will be
displayed; use the UP and/or DOWN keys to adjust the pen to the low end or 0% of the chart.
When adjusted, press the SCROLL key, SCAn will appear for 10 seconds and the pen
location value will be saved in memory. Next dELY will appear as the pen movas to the outer
edge or, 100% mark on the chart. PEnh will appear, use the UP and/or DOWN keys to adjust
the pen position to the proper 100% of chart position. Press the SCROLL key and SCAn will
be displayed as the pen position value is saved. Then dELy will be displayed as the pen
moves 1o about mid-scale. CALS will be displayed showing thtat the calibration is complete.
When the calibration is complete, with CAL9 displayed, press the UP key twice to properly
exit the calibration mode. CAL9 can now be repeated on the other pen of a 2 pen instrument
or another routine can be selected.

FOR INSTRUMENTS WITH SOFTWARE REVISION R3.00 AND ABOVE

P.dn will be displayed while the selected pen is moved to it's "Home" position (toward the
chart hub) with the decimal point flashing to indicate this mode. Once "Pen Horne" is found,
the pen will move to the inner ring and PEnL will be displayed. At this point, ona of two
adjustments may be made; Pen Arc or Zero and Span.

Pen Arc: To adjust the pen arc, the IUP and DOWN keys are pressed simultaneously to draw
an arc for visual reference. The display will show P uP while the selected pen roves upscale
to the top stop position. The pen then moves back downscale to nominally place the pen at
the outer ring (100%) of the chart. The display will now display ArC. The pen arm may be
loosened and the length adjusted to a position and angle to place the pen tip near the outer
ring, then retighten the pen arm. Press any key and the pen will drive to "Home", then back to
the inner ring (0%) and PEnL will be displayed.

Zero and Span: To begin a pen zero, with PEnL in the dispiay, the UP or DOWN key may be
pressed to move the pen to the low end of the chart span (0%). When adjusted, press the
SCROLL key and P uP is displayed while the pen is moved 10 the outer edge (100%) of the
chart, then PEnH is displayed. To adjust pen span, use the UP and DOWN keys to adjust the
pen for the high end (100%) of the chart. When adjusted, press the SCROLL key and P dn
will be displayed for about 5 seconds while the pen is moved to the 50% point on the chart,
then PEn1 is displayed.

The calibration may now be performed again to verify the accuracy, or press the UP key twice
to exit back to the CAL mode.
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Test Mode 4.5

To enter the Test mode, press and release the SCROLL key until tEESt appears on the
display then press the DOWN key. tSt1 will be displayed, press and release the SCROLL
key to advance the display to the desired test. Tests 1, 2 and 3 are performed as a unit so
the display will advance directly to tSt4 from tSt1. Listed in Table 4-2, page 40, are the test
procedures available. Test 1, 2 and 3 are performed on start up, periodically during operation,
and on entry into the Test mode. Test 4 is exacuted on entry into and periodically during the
Operation mode. These tests can be used as a trouble shooting aid.

TEST MODE FLOW CHART

ESt

__ ¥

1St1

tSt4

tS15

Key
G
St Actual Display
C» On/Oft Display -
Use arrow keys
to tum on or off
tS18
Q G Scroikey
to change value
C * Up Arrow Key
1StA
* Down Arrow
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TABLE 4-2 TEST PROCEDURES AND DESCRIPTION

Test Description

Test 1 Microprocessor intemal RAM test. Used to check the processor RAM to
make sure it is functioning correctly.

Test 2 External RAM test, used to test the RAM chip for proper function.

Test 3 EPROM checksum test, used to check that the EPROM program is correct.

Test4 External RAM checksum test; instrument test and identifies how many
times Errors16 or 17 have occurred.

Test 5 Verifies that all keys are functional and all LEDs are working.

Test 6 Used to verify that all relays and solid state relay driver outputs are working
correctly.

Test7 This procedure will allow operator to adjust the current output value to
check the output and to test the operation of the extemnal device.

Test 8 Pen and chart motor operational check.

Test 9 Verifies that the auxiliary inputs are functioning properly.

Test A Communications Hardware Test.

4.5.1 TEST 1 INTERNAL RAM TEST

Tests the Random Access Memory intemal to the microprocessor. No special test equipment
is required. '

With tSt1 displayed, press and hold the DOWN key, then press the SCROLL key. tSt1 will be
displayed momentarily while the test is in progress. LUpon successful completion, the instru-
ment will proceed to Test 2.

4.5.2 TEST 2 EXTERNAL RAM TEST
Tests the battery backed-up RAM exiernal to the microcomputer. No special test equipment is
required.

After completion of Test 1, t15t2 will ba dispiayed momentarily while the test is in progress.
Upon successful completion, the instrument will proceed to Test 3.

4.5.3 TEST 3 PROGRAM EPROM TEST

This is a checksum test to verify data integrity of the stored program. No special test equip-
ment is required.

After compietion of Test 2, tSt3 will be displayed momentarily while the test is in progress.
Upon successful completion of Test 3 tst1 will be displayed.
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4.5.4 TEST 4 EXTERNAL RAM CHECKSUM TEST

This is a checksum test to verify the integrity of data stored in RAM and indicate the number
of times the instrument has had an Error 16 or 17. The unit may have automatically recovered
from these ervors. No special test equipment is required.

With tst4 displayed, press and hold the DOWN key then press the SCROLL key. The display
will blank momeritarily, then momentarily display two numbers, and then tst4 will be dis-
played. These numbers indicate the number of times Error 16 and 17 have occurred respec-
tively. Test 4 can be executed again, or another test may be selected.

4.5.5 TEST 5 KEYPAD/DISPLAY TEST
This test allows the operator to verify that the keys work and that all display elements can be
lighted. No special test equipment is required.

With tSt5 displayed, press and hold the DOWN key, then press the SCROLL key and then
release both keys. The display will go blank. The following code will be displayed while the
corresponding key is pressed:

Key Display

SCROLL SCrL

up uAro

DOWN dAro

UP and DOWN (All LED's and segments lit)
SCROLL and UP {exit)

To exit, press the SCROLL and UP keys simultaneously, tSt5 will be displayed.

4.5.6 TEST 6 RELAY/ SOLID STATE RELAY DRIVER OUTPUT TEST
Allows the operator to verify that the Relay and /or the Solid State Relay Driver output(s) are
working. A volt/ohm meter will be required to test the output.

With tSté displayed, press and hold the DOWN key, then press the SCROLL key. oFF will be
displayed. For SPST Relay outputs, connect the meter across the relay output in the ohm
scale. The metor should read continuity with the relay on and infinity when the relay is off. For
SSR Driver outputs, connect the meter across the output in the Volt DC scale. The meter
should read 5 VDC when the SSR driver is on and 0 VOC when the driver is off. Press and
release the DOWN key to advance through the following sequence:

DISPLAY RELAY ON
rLYA A Only
rLYb B Only
rLYC C Only
rLyd D Only
rLYE E Only
rLYF F Only
rLYg G Only
rLYH H Only

oFF None

To exit, press the SCROLL key and tSt6 will be displayed. The exiutence of Relay and
Solid State Relay Driver output(s) is dependent upon the hardvrare configuration.
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4.5.7 TEST 7 CURRENT OUTPUT TEST

This test allows the operator to verify that the current output(s) are functioning property or will
allow the selection of an output value for testing of associated equipment. A milliamp meter is
required for testing.

With tSt7 displayed press and hold the DOWN key, then press the SCROLL key. The display
will indicate CurA, for the first current output. By pressing the DOWN key, the instrument will
advance through the selection sequence of Curb, Cur(, Curd, and then back to CurA.
Choose the desired output to be tested and connect the milliamp meter across the output
terminals being tested. Be sure to observe the proper polarity when connecting the meter.
Terminal 1 is positive and terminal 2 is negative. Press the SCROLL key and the display will
indicate 4 milliamps. Use the UP and/or DOWN key to increase or decrease the current
output in 1 MADC steps from 0 to 20 mADC. The current output reading should be + 0.1
mADC at any output value. A + 5 % of span adjustment for the current outpul(s) is provided
by using the potentiometer adjacent 1o the current output on the Current Output board. See
Appendix A-4 (page 54). To exit the test, press the SCROLL key and tSt7 will be displayed.
The existence of a mADC current output is dependant upon the hardware configura-
tion.

4.5.6 TEST 8 PEN/CHART MOTOR TEST
This test allows the operator to verify that pen and chart motors are functioning properly. No
special test equipment is required.

With tSt8 displayed press and hold the DOWN key, then press the SCROLL key. The display
will show ALL while the test is in progress. This test functions automatically. The: chart speed
will be at maximum, 72 seconds per revolution. Starting at the current pen position, pen 1 will
move (sweep) upscale for about 5 seconds, then downscale for about 5 seconds. Pen 2 (if
provided) will sweep in the opposite direction. The pens will continue to cycle until the test is
exited. To exit, press the SCROLL key. The display will show t5t8.

4.5.9 TEST 9 AUXILIARY INPUT TEST

This test allows the operator to verify that the pen position feedback input(s) are functioning
properly. With tSt9 displayed, press and hold the DOWN key, then press the SCROLL key.
The display will show Al1, Auxiliary Input 1. By pressing the DOWN key the instrument will
sequence through the selactions for testing: PF1, Al2, PF2, then back to Al (PF=Pen
Feedback). With the desired input selected, press the SCROLL key. The corresponding value
will be displayed. For software revision R2.99 an below only, the pen position feedback input
voltage will be displayed to the nearest tenth of a millivok. Manually move the pen up and
down scale and verify that the displayed reading changes from about 0 to 50 millivolts. For
software revision R3.00 and above, the pan position feedback input voltages are disabled and
will display a fixed value of zero. To tenminate a particular test, press the SCRCLL key. The
display will show tSt9.

4.5.10 TEST A Communmications Hardware Test (Communications Option)
This test aliows the operator to verify that the commurnications hardware is functioning
properiy.

With tStA displayed, press and hold the DOWN key then press the SCROLL key. The display
will indicate SEnd. Press the DOWN key to toggle the display between SEnd and rEC . With
the desired function selected, press the SCROLL key. in the SEnd (send or trarismit) mode,
the instrument will repeat the followirng sequence. First the transmitter will output a logic 1 on
the line for one second. Next the trangmitter will change the logic level to 0 for cne second.
Then the transmitter will disable for one second. In the rEC (receive) mode, the transmitter is
continuously disabled. In either mode, the instrument will monitor the line and display fEC1
when a logic 1 is on the line or rECO when a logic 0 is on the line . In the SEnd mode, the
instrument will display rEC when the transmitter is disabled. To pertorm an intemnal test and
verify the basic operation of the hardware, place the instrument in the Send mode and verify
that the display cycles through rEC1, rECO, and rEC. To verify that the transmitier functions
properly, two LED's, each with a current limiting resistor, can be connected with opposite
polarity observed to the TB 2 terminals 1 and 2.

The following three states shouid be observed: one LED on, then the other LED on, then both
off. Atemately, a load resistor can be placed on the terminals, and observe that the voltage
generated across the load resistor is as follows: >+3 VDC, then >-3 VDC, and then 0 VDC.
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Another methoc to test the communications hardware, would be to connect one or more
instruments in the Receive mode to an instrument in the Send mode. All of the instruments in
the Receive mode should have their displays alternating in sync with the instrument in the
Send mode. When the sending instrument displays rEC, the receiving instruments should
display rEC1. To terminate the test, press the SCROLL key for one second. Upon exit, tStA
will be displayed. The sxistence of the communications hardware is dependant on the
hardware configuration.

Trouble-shooting and
Diagnostics 4.6

Trouble-shooting Guidelines

The Trouble-shooting Guidelines Section consists of two columns. The first column is a list of
some possible instrument conditions. The second column is a list of steps that should improve
the condition. The steps should be performed in order until the condition improves or all the
steps have been compieted. If the instrument condition has not improved, contact the
OMEGA Customer Service Department for assistance.

Trouble-shooting should be performed by qualified personnel using the proper equipment and
following all safety precautions. Whenever possible the trouble-shaoting should be accom-
plished with the electrical power disconnected. The instrument contains static sensitive
components so care should be taken to observe anti-static procedures.

Condition Correction Steps

Display(s) is/are blank 1. Verify that the correct instrurnent power, as indicated
on the wiring labet on the platen, is supplied to TB 1
terminals 1 & 2. Check the position of the power select
switch, on 230 VAC models, correctly indicates the
power that is connectsd to the instrument. If the switch
does not indicate the correct voltage, reposition as
necessary. If the voltage is not correct, check the
power source.

2. Tum off the instrument powar. Wait about 5 seconds
then tum the power on again.

3. Tum off the instrument power, open the cover, loosen
the platen hoid down screw, and swing the platen out
of the way. Inspect the instrument for poor
connections.

a. The white ribbon cables that connect the
Processor board (Appendix A-1, page 51) to
the piaten must be properly aligned and
seated in the sockets.

b. The display board(s) white ribbon cable(s)
pins should be properly aligned and seated in
the sockets on the platen board.

c. Inspect the EPROM (U7), RAM (U8) and
microprocessar chips (US)to see that the legs
are properly ssated in their sockets on the
Processor Board (page 51).

(Continued on next page)
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(Continued from page 43)

d. Close the platen and tighten ths hold down
screw. Close the cover and tum on the power
to see if the display(s) will now light.

4. Tum off the instrument power. Press and hold the UP
and DOWN keys. Tum on the power. Hold the keys
pressed for about 10 seconds. If the display(s) light,
the model number, Program and Alarm Set mode
parameters will need to be re-entered (pages 29 thru
32 or Software Ref. Sheet, page 60, if aiready filled
out).

Model Number Displayed 1. Tum off the instrument power, wait 5 seconds then

during power up is reapply the power. Verify that the number displayed

incorrect during the power up sequence is the same as
indicated on the label affixed to the platen. if the
number displayed is incorrect perform the following
steps:

a. Tum off the power to the instrurent. Press
and hold the UP and DOWN keys. Tum on
the power and keep the keys pressed until
the model number displayed resets to 71X0-
0000-0X21 where the digits “x" are
determined by the firmware installed. Release
the keys and tum off the power.

b. To snter the correct model number press and
hoid the SCROLLand DOWN keys and turn
on the instrument power. 71X0 should be
displayed. Wait about 5 seconds and release
the keys. The display should stay at 71X0.
Use the UP/DOWN keys as necessary to
change the displayed number to match the
first 4 digits of the model number as indicated
on the label on the platen. After adjusting the
first 4 digits to the proper values, press the
SCROLL key and the display will change to
0000. Use the UP/DOWN keys (o set the
next 4 digits of the model number to the
correct values. Press the Scroll key and the
display will be 0X21. Uge the UP/DOWN keys
as necessary to adjust the last 4 digits of the
number. Press the SCROLL key and the
power up sequence will complete. The
Program and Alarm Set mode parameters will
need to be re-entered (pages 2¢) thru 32 or
Software Ref. Sheet, page 60, if already filled
out).

Relay/SSR Driver 1. Verify that the Program and Alanm Set made
Malfunction parameters are correctly set (pages 29 thru 32 or
Software Ref. Sheet, page 60, if already filled out).

2. Tum off the power to the instrument. Wait about 5
seconds and tum the power on again. Confirm that
the model number displayed during the power up
sequence indicates that the outpul(s) is/are present in
the instrument.
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See Appendix C (page 56) for the model number
explanation/decoding. This number should match the
number on the label affixed to the platen.

3. Tum off the power to the instrument. Open the cover.
Loosen the platen hokd down screw and swing the
platen open. Inspect the instrument Relay/SSR Driver
board (See Figure 2-4, page 9) for the presence of
the output device(s). A relay output will appear to be a
cube. The SSR Driver will appear as a resistor and a
jumper wire. The output will not work if the hardware is
not present. Inspect that the output terminal
connections are present and firmly attached.

4. Check the output(s) operation by performing Test 6 as
described in the Test section (page 41). If the
output(s) function in the Test mode re-examine the
Program and Alamm Set mode parameters settings
(pages 29 thru 32 or Softwars Ref. Sheet, page 60, if

already filled out).

5. If the output appears not to turn off remove the power
to the instrument. Open the cover and loosen the
platen hokd down screw. Swing the platen open. Clip
the resistor located on the Ralay Board adjacent to the
output(s) that seem to stay on (See Appendix A-2, A3
page 52, §3). A .01 microfarad, 1 KV capacitor
should be connected from the terminal listed below,
for the output where the resistor indicated was
removed, to the AC ground.

Relay A R1 TB6  Terminal 1
Relay B R2 TB6 Terminal 3
Relay C R3 T87 Teminal 1
Relay D R4 T87 Teminal 3
Relay E R5 T88 Temminal 1
Relay F A6 TB8 Temminal 3

Close the platen and tighten the hold down screw. Close
the cover and tum the power on to the instrument. Check
the operation of the output(s).

mADC Output(s)
Malfunction

1. Verify that the Program moda parameters are correctly
set (page 29).

2. Tum Off the power to the instrument. Wait about 5
seconds and tum the power on again. Confirm that
the model number displayed during the power up
sequence indicates that the output(s) is/are present in
the instrument. See Appendix C ( page 56) for the
model number explanation/decoding. This number
mshould match the number on the label affixed to the

ten.

(Continued on next page)
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. Tum off the power to the instrument. Open the

cover. Loosen the platen hold down screw and swing
the platen open. Ingpect the instrument Current
Output board (See Figure 2-6, page 14) for the
presence of the output device(s). The output will not
work if the harciware is not present. inspact that the
output terminal connections are present and firmly
attached. Close the platen and tighten the hold down
screw. Close the cover and tum on the power.

. Refer to the Test section and carry out the procedure

for the Current Qutput(s) Test 7 fpage 42). if the
current output aperates properly in the Test mode
re-check the Program mode parameters (page 29 or
Software Ref. Sheet, page 60, if already filled out).

Pen{s) do not operate

. Verity that the Program mode parameters are properly

set (page 29 or Software Ref. Sheet, page 60, if
already filled out)

. if the process value in the display exceeds the chart

upper or the chart lower values selected in the
Program mode the pen will appear stuck at the chart
upper or lower edge respectively. Re-configure values
as needed by the application (May require a new
chart).

. Perform Test 8 as described in the Test section of the

manual (page 42). If the pen(s) operate in Test 8,
perform the pen calibration, Cal 9, as described in the
Calibration section of the manual (page 38). Retum
the instrument to the oPEr and check the operation of
the pen(s).

. For software revision R2.99 and below, parform Test

9 as described in the Test Section of the manual
page 42). if the pen feedback voitage does not vary,
check the pen Potentiometer Segment board for
proper ribbon cable connection to the Processor
board (Appendix A-1, page 51) and that the pen
position fingers are making contact with Fotentiometer
Segment board.

. For software revision R2.99 and below, irispect to see

that the Potentiometer Segment of the pen feedback
is clean. Use a non-residue type cleaner that does not
affect the plastic to clean the sagment if necessary.

. Verify instrument is not in Change Chart function.

Error Code Displayed

$n&r - Sensor Break or
Over Range

. Inspect the sensor for proper operation and

connection to the instrument. Acceptable sensor
ranges for the instrument are listed in the
Specifications section of Appendix D (page 57).
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. Verify that the Program mode input selection ratches

the sensor input connected (page 29 or Software Ret.
Sheet, page 60, if already filled out).

. Check that the input conditioning jumpers on the

Processor board (Appendix A-1, page 51) are in the
proper position for the sensor input. Check that the
jumpers are in the proper position for the Terminal
Board where the sensor is connected.

. Perform the calibration procedure(s), as described in

the Calibration section (page 35), for the sensor input
type.

Ml - Input more than 10%
Over Span

. Perform the steps listed for the SnSr Error Condition.

(page 46)

Lo - Input more than 10%
Under Span

. Perform the steps listed for the SaSr Error Condition.

(page 46)

'S - display overranged
(the “broken 6"
appears on the feft
segment of the display)

. |f this error code is displayec as a Program or Alarm

Set mode parameter perforrn the CAL 1 procedure as
described in the Calibration section of the manual

(page 35).

. | this error code appears as part of the model number

during the power up sequence, follow the steps listed
for the "Model Number is not correct” condition (page
44).

. If this error appears, check the Program mode

parameter dPos, if not 0, change to 0 and see if the
ervor clears.

Er 9 - Migroprocessor RAM
Failure

. Tum off the power to the instrument. Wait 5 seconds,

and tumn the power on.

. Tum off the power to the instrument. Open the

cover,and loosen the platen hold down screw. Swing
open the platen and inspect that the microprocessor
chip (US) is properly seated in the socket located on
the Processor board (Appendix A-1, page 51). Close
the platen and tighten the screw. Close the cover and
tum on the power.

Er 2- Externel RAM
Failure

. Tum off the power to the instrument. Wait 5 seconds,

and tum the power on.

Er 3 - EPROM Chacksum
Failure

. Perform the steps listed for [Er 1 except that

the EPROM (U7) on the Pracessor board should be
ingpected.
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Er 4 - RTD Mismatch Error

. Check the connections to the instrument for the RTD

Input Calibration (CALS) as described in the
Calibration section (page 37). Repeat the RTD Input
Calibration.

Er 5 - No Zero Crossings
Detected

. Tum off the power to the instrument. Wait 5 seconds,

and tumn the power on.

. Connect the instrument to another AC power source.

Er 8 - AC line below 43 HZ

. Tum off the power to the instrument. Wait 5 seconds,

and tum the power on.

. Connect the instrument to another AC power source.

Br 7 - AC line over 64 HZ

. Tum off the power to the instrument. Wait § seconds,

and tum the power on.

. Connect the instrument to another AC power source.

Er 8 - Cal 2 Volt Input
Error

. Check that 50 mVDC is properly connectad to the

instrument and is within the tolerance limits as
indicated in the CAL2 procedure of the Calibration
section (page 35).

. Tum off the power to the instrument and open the

cover. Loosen the platen hold down screw and swing
the platen open. inspect the Processor board
(Appendix A-1, page 51) to insure that the input
conditioning jumper JU4 is in the non-voit position.
The jumper must be in the non-volt position to perform
the CAL 2 procedure properly. Close the platen

and tighten the hold down screw. Close the cover and
tum on the power to the instrument.

. Perform the CAL2 procedure as described in the

Calibration section (page 35).

Er 9 - ADC Reference
Number Error

. Perform the CAL2 procedure as described in the

Calibration section (page 35).

Er10 - ADC Reference
Voltage Error

. Perform the CAL2 procedure as described in the

Calibration section (page 35).

Er11 - Cold Junction
Compensation Error

. Parform the CAL3 procedure as described in the

Calibration seciion (page 36).
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Er12 - CAL2 Voltage Eror

. Check that 50 mVDC is properly connected to the

instrument and is within the tolerance limits as:
indicated in the CAL2 procedure of the Calibration
section (page 35).

. Tumn oft the power to the instrument and open the

cover. Loosen the platen holicl down screw and swing
the platen open. inspect the Processor board
(Appendix A-1, page 51) to insure that the input
conditioning jumper JU4 is in the non-volt position,

. Perform the CAL2 procedure as described in the

Calibration section (page 35).

Er13 - RTD CALS input
Ermor

. Check that resistance device is of the comrect value

and properly connected to the instrument and is
within the tolerance limits as indicated in the CALS
procedure of the Calibration section (page 37).

. Tum off the power to the instrument and open the

cover. Loosen the platen hold down screw and swing
the platen open. Inspect the Processor board
(Appendix A-1, page 51) to insure that the input
conditioning jumpers are in the correct position for the
RTD input for the Terminal Board being calibrated.
For TB 4, JU4 ishould be in the non-volt position and
JU6 in the RTD position. For TB 5, JU5 should be in
the non-volt position and JU7 in the RTD position.

. Perform the CALS procedure as described in the

Calibration section (page 37).

Er14 - Cold Junction
Compensation Error

. Perform the CAL3 procedure as described in the

Calibration section (page 36).

Ert8 - Ground Reference
Tolerance Error

. Perform the CAL2 procedure: as described in the

Calibration section (page 35).

Er16 - Prograr/ASEt Mode
Checksum Errcr

. Record all Program and ASEt mode parameters.

Perform CAL 1 procedure as described in the
Calibration section (page 35). Re-enter the
Program and ASEt mode parameters.

Er17 - Calibration
Checksum Eror

. Perform the calibration procedures that are

needed for the input sensors that will be used (page
35).

Er21 - Pon Fesdback
Error

. Perform the steps listed for pens not moving.

49
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Er386 - Incorrect Crystal
For Digital Comm.

. Tum off the power to the instrument, wait 5 seconds,

then turn the power on.

Er37 - Incorrect Micro.
For Digital Comm.

. Tum off the power to the instrument wait 5 seconds,

then tum the power on.

Er38 - Incorrect RAM for profiler

. Tum off the power to the instrument, wait 5

seconds, then tum the power on.

. Re-configure for non-profiler.

Momentary Er70 -
Controller unable to respond
within 250 milliseconds

. May occur when incrementing or decrernenting a

value. Error clears itself.

Momentary Er71 -
Byte received before the
response was transmitted

. Computer program must wait longer for a response

from the instrument.

Momentary Br72 -
Incorrect Block Check
character was received

. Data received not valid, possible corruption on the

comm line. Possible noise problems. Check baud
rates, instrument addresses, line connections and
termination.

Momentary Er73 -
Byte received with incorrect
parity.

. Check baud rate.

. Possible noise problems. Check instrument

addresses, line connections, and termination.
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Appendix A
Board Layout - Jumper Positioning

FIQURE A-1 - Processor Board

Top

SWiI for Rev. Y and above SWI for Rev. X and balow

Ju1

ENABLE MODE ‘_r%ﬁ
a 81
8
UNLOCKED LOCKED HH

EPROM SIZE
a2k 2301115 VAC
84K SWITCH 230 VAC
MODEL ONLY

Jus JU3 r
PEN 1 INPUT u?7
TIC,mV, RTD

VOLT/mA

JUi

JUS PEN 2 INPUT

(REVERSE OF JU4)

@ T/IC.mV, RTD
VOI.T/mA Battery U8 wr

B o 1 g

JUB U7 TB2
ATDINPUT

[ng]: folfe]

183

o] [l (P

Pace 51
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FIGURE A-2 - SPST Relay/SSR Driver Output Board

O TB6

L
O

87 TB8
TS1 R1 TS2 R2 TS3 R3 T84 R4 5 156 RO
O=p O =0 Omd OO O =P O
C1 c2 c3 C4 Cs cé
K1 K2 K3 K4 K5 K6
(hy A) (ny B) (ny C) (rty D) (fly E) (ny F)
P7
TB9
O (dy G) (dy H)
If the relay is connected to a Resistor Belay
high impedance AC device, A1 Relay A
the snubber network used to R2 Relay B
protect the relay contact may R3 Relay C
cause the output to appear R4 Relay D
to be activated when the RS Relay E
relay is off. To cure the Ré Relay F

problem, cut the snubber
resistor for the output that is

being affected.



FIQURE A-3 - SPDT Relay/SSR Driver Output Board

O

L
O

TB6 TB7 TB8 |
TS1 Rt TS2 R2 TS3 R3 TS4 R4 S5 TS6
O O = O =P O =0 (e X 3] O =D
C1 C2 C3 C4 C5 C6
K1 K2 K3 K4
ry A (rly B)
A e (D)
P7
TB9
O (ny G) (ty H)
if the relay is connecled to a Resigtor Belay
high impegance AC device, R1, R2 Relay A
the snubber network used to R3, R4 Relay B
protect the relay contact may R5 Relay C
cause the output to appear R6 Relay D
to be activated when the

relay is off. To cure the
problem, cut the snubber
resistor for the output that is
being affected.
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FIGURE A-4 - Cwrvent Output Board

] Hﬁf 1= {=

59 9 [¥] 4

ele] lelle] [elle] [elle

TB10 TB11 TB12 TB13

It this option board was ordered, you will find it located in the lower right hand comer of the
instrument.
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Appendix B
Glossary

Display Fliter Factor

This parameter is adjustable from 1 to 20 which represents the number of scans per second
of the process variable that are averaged together before updating the displayed and re-
corded valug. Tha factory default value is 1 = no filtering. Display code dFF.

Hysteres|s

This parameter is adjustable from 0 to 300 units representing the width of the band (half
above and half beiow setpoint). Used with Alarm outputs to reduce cycling. For instance, with
a value of 4 and an alarm point of 70 the output will turn ON when the process variable drops
1o 68 and stay ON until 72 is reached, then turn OFF the output. Factory defautt = 3. Display
code HyAo for Alarm outputs.

Input Correction
This parameter is adjustable from -300 to 300 units and is used as a method to compensate
for a finear sensor error. Factory detault is 0 = no correction. Display code ICor.

Pen Actign on Power Up

This parampter specifies whether the pen, on a power-up, will drive to the "home" position
(center of ohart), then retum to its correct position. This is done as a cal check. Settings are
0=go to “home" and 1=remain in last position prior to power down. Defaultis 0.

Platen
The fiat surface in the instrument upon which the chart rotates.

Process Output
Allows re-transrnission of the process variable. Factory default is O = not selected. Display

code Pout. It selected, must be assigned to a current output and scaled using Process Output
upper and lower values.

Process Output Upper and Lower Values
(Used in conjunction with process output)
These parametars specify the process value range over which the assigned current output will

decrease linearly from 100% to 0%. If tha process value is greater than Pou the output will be
100%/ If the process value is less than Pol the output will be 0%. Factory default values are

2000 for the upoer value and O for the lower value. Display codes Pou (upper) and Pol
(lower).

Process Rounding

This parameter is adjustable from 0 to 100 units and is used to round the process value to the
nearest value specified. This is for display only and does not affect the recorded value or
control action. Intended for use where the engineering units span is large, to reduce display

fluctuation. Factory default is 0 = no rounding. Display code Prnd. (e.g. Prnd = 3, Process
Value=-6,-3,0,3,6,9..).
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Appendix C - Order Matrix

cT OO OF:;]O_DQ[EI

Pen 1 L70ptl¢m Suffix
" Recordar Only No- NEMAS ¢
Pen 2
0 None L Volitage
1 Recorder onty Blank - 115VAC Input
230V - 115/230 VAC Input
“Relay Outputs
0 None CSA Approved
1 One SPST CSA - 115VAC Input
2 Two SPST CSA230V - 115/230VAC Input
4 Four SPST
6 Six SPST L—Enclosure Dptions
7 One SPDT Blank - Std Cover (Plastic Window)
8 Two SPOT EDL- Door Lack™
9 Two SPDT and Two SPST ESL - Sealed Conduit Connectors
ESD - Combiration of 4 & 6**
*SSR Driver Outputs ———— L— Communications
Blank - None Blank - None
SR1- One RST - RS-485 Total Access
SR2- Two
SR4 - Four
SR6 - Six ‘
SR8- Eight Fixed Character
—— Fixed Character
4 to 20mA Outputs
BM'A";“"(;‘“‘;"' - Transmitter Power Supply
Blank - None
MA2 - Two
MAS3 - Three XPS 24VDC Hegulatedisolated
MA4 - Four

* Total quantity of SPST Relays and SSR Drivers must be less than or equal to (8) eight. When SPDT
relays are included, the tolal must be less than or equal o six.

“* This option comes with a structural foam cover.

T N3 - NEMA3 Equivalent Spray Resistant Enclosure (provided with the instrument).

NOTE: 4-20mA Iinputs are accommodated using the 1-5V Input and a 250 ohm Shunt Resistor P/N
64411701 (provided with unit) or the 10-50mA Input and a 2.5 ohm Shunt resistor P/N 64411702,



PAGE 57

Appendix D - Specifications

Measurement Errcr Limit

Ambient Tempera:ure Error
Scan Rate

Display Decimal P ositions

Noise Rejection

Line Voltage
Power Consumption

Operating Temperature

Storage Temperature

Humidity
Dimensions
Waeight

Sensor Fault Detection

Transmitter Power Supply

Warranty

* Type J, K, T,E, N, C T/C's and RTD +/- 0.25% of
reading plus 1 degree @ 25 degrees C

» Type R, S, B T/C's +/- 0.25% of span @ 25 degrees C

* mA, mV, and VDC +/- 0.25% of scaled span plus 1
Whole Digit @ 25 degrees C

0.01% of span per degree C deviation from 25 degrees C
1 scan/second

One, two or three decimal places (0.1 or 1 degree for
T/C or RTD)

Normal mode, 85dB minimum at 60Hz or greater.
Common mode, 90dB minimum, 115VAC maximum.

115/230VAC +/- 1-% 50/60 Hz
25VA maximum

32 degrees to 131 degrees F
0 degrees to 55 degrees C (ambient)

-40 degrees to 149 degrees F
-40 degrees to 65 degrees C

0 to 90% RH, noncondensing
13.19 Hx 15.13 W x 3.63 Deep

20 pounds maximum

Displays SnSr for sensor or transmitter break. Alarms go
off. Fault detection is not functional for 0-5V or 0-20 mA
inputs.

Provides up to 40mA of current at 24 VDC

3 years



PAGE 58

Input Specifications

THERMOCOUPLE
TYPE RANGE TYPE RANGE
J 0to760C E 0to750C
Oto 1400 F 0to 1400 F
K O0to1360C B 200 to 1800 C
Oto 2500 F 400 t0 3300 F
T -220t0400C N 0t01300C
-330t0 750 F 0to 2370 F
R 200to 1650 C Cc 200 t0 2300 C
400 to 3000 F 390t 4170 F
S 200 to 1650 C
400 to 3000 F
MILLIAMPS VOLTS RTD
4-20mADC 0to 5VDC 100 OHM
(with resistor) 1to 5VDC (.00385 OHMS/OHM/C)
-140t0 400 C
MILLIVOLTS -220t0 750 F
0to25mv
0 to 50mV
10 to 50mV

{can be scaled to any portion of this range)

ALARM ADJUSTMENTS

Process Alarm -9999 to 9999 units

Hysteresis 0 to 300 units

ALARM OUTPUT
Relay SPST
115VAC: 5.0A Resistive, 1/8HP or 260VA
230VAC: 2.5A Resigtive, 1/8HP or 250VA
SSRA Driver Open collector output
Short circuit protected @ 100mA maximum.
Provides 4VDC at 20mA or 3 VDC at 40mA.

‘PROCESS OUTPUT
4-29 or 0 -20 mADC into 650 ohms maximum load.
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DISPLAY
Digital Display

Status Indicators

Two possible; one per installed pen. Red LED's 0.56 °
high.

LED indicators for Alarm 1 and Alarm 2, and process
value units, as applicable for each model (°F, °C, and E).

RECORD
Chart

Chart Range
Chart Drive
Chart Rotation
Pen Type

Pen Color

Pen Response Time

10 inch circular chart; 100 charts furnished with each
instrument if standard range

-9999 to 9999 degrees/units

DC stepper motor

User configurable from 0.1 to 999.9 hours per revciution
Disposable Fiber-tip

Pen 1 - Red
Pen 2 - Green

< 9 second aver chart span

Accuracy + 1.0% of chart span max. error from displayed value

Chart Rotation Accuracy 1 .5% of Chart Rotation Time

DIGITAL COMMUNICATIONS

Type RS-422/485 serial communications port. Half-duplex bi-
directional communications scheme.

Character Format ASCII|

Protocol Per ANSI| X3.28 subcategories 2.5 & A4

Configuration User configurable to Monitor (read only) or Nonnal (read
and write)

Bit Rate User configurable to 300, 600, 1200, 2400, 4800, or 9600
bits per second

Address

User configurable for each pen; O to 99
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Appendix E

Software Reference Sheet

PROGRAM MODE

Pen 1 ?Pen2

ENABLE MODE

EtSt
ECAL | iCor rLyb
EPro AL1 rLyC
EASt 1 ALz rLyd |
dPoS rLyE
Euu yF
Eul rLyg
HyAo iyH 1
Prnd CurA
dFF Curb T'
PFF CurC
Pout Curd
Pou CoAr
Pol . Cobr
Cru . CoCr
CrL Codr
PAEC Crt
PAPu
Coo
CCon
CbS
CAd1
CAd2
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messsemmms WARRANTY/DISCLAIMER S
OMEGA warrants this unit to be free of defects in materials and workmanship and to give
satisfactory service for a period of 37 months from date of purchase. OMEGA Warranty adds an
additiona!l one (1) month grace period to the normal three (3) year product warranty to cover
handling and shipping time. This ensures that OMEGA's customers receive 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 imnmedi_atel_y
upon phone or written request. Upon examination by OMEGA, if the unit is found to be cle_fectlve 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 baing 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.
Nevertheless, OMEGA only warrants that the parts manufactured by it will be as
specified and free of defects.

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

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

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

sxmmaasmesass RETURN REQUESTS / INQUIRIES massmsamams
Direct all warranty and repair requests/inquiries 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 problems | 3. Repair instructions and/or specific problems
relative to the product. relative to the product.

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

OMEGA is a registered trademark of OMEGA ENGINEERING, INC. :

© Copyright 1996 OMEGA ENGINEERING, INC. All rights reserved. This documentation may not be copied, photocopied,

reproduced, translated, or reduced to any electronic medium or machine-readable form, in whole or in part, without prior
written consent of OMEGA ENGINEERING, INC.



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

TEMPERATURE
(4 Thermocouple, RTD & Thermistor Probes, Connectors, Panels & Assemblies
Wire: Thermocouple, RTD & Thermistor
Calibrators & Ice Point References
Recorders, Controllers & Process Monitors
Infrared Pyrometers

PRESSURE, STRAIN AND FORCE
(4 Transducers & Strain Gages

(4 Load Cells & Pressure Gauges

=4 Displacement Transducers

# Instrumentation & Accessories

FLOW/LEVEL

[ Rotameters, Gas Mass Flowmeters & Flow C omputers
¥ Air Velocity Indicators

[ Turbine/Paddlewheel Systems

B2 Totalizers & Batch Controllers

gH/ CONDUCTIVITY

pH Electrodes, Testers & Accessories

4 Benchtop/Laboratory Meters

' Controllers, Calibrators, Simulators & Pumps
[# Industrial pH & Conductivity Equipment

DA'I'A ACQUISITION

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

Recorders, Printers & Plotters

HEATERS

@ Heating Cable

i Cartridge & Strip Heaters
Immersion & Band Heaters

[ Flexible Heaters

¥ Laboratory Heaters

ENVIRONMENTAL
MONITORING AND CONTROL

Metermg & Control Instrumentation
Refractometers

Pumps & Tubing

Air, Soil & Water Monitors

Industrial Water & Wastewater Treatment

pH, Conductivity & Dissolved Oxygen Instruments
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