THERMOMETERS
TRANSRITTERS
RECORDERS
CONTROLLERS

ANDEBON LIQUID LEVEL SYSTEMS

RTD S

MICROBASED 1/4 DIN SINGLE LOOP PROFILE CONTROLLER

AlC 600

Installation, Wiring, Operation Manual

E Set SEG2 SEGI SEGA SEGS SEGH RAMP SOUAK &
[ '
MAN QUT T DUTZ ALRM

B ; Revised Auglist 1997
|

ANDERSON INSTRAUMENT CQ. + 156 AURIESVILLE RD. » FULTONVILLE, NY 12072 USA « B0O-833-0081 » FAX 518-322-8397
MAIDA INTERNATIONAL {LATIN AMERICA & ASIA) 518-676-3079 « FAX §16-676-3198
W andersoninstnumantco. com



PAGE 2

Would you like information on
our other producis?

Make a copy of this page, check next to the products you
are interested in and fax it to us at 1-518-922-8997 or
just call us at 1-800-833-0081

Gauges Recorders
Thermometers Controllers
Transmitters __ liquid Level Systems
______RIDs
Your Name
Company Name
Strect Address

City, State, Zip/ Postal Code, Country, and Telephone Number

Request form from AIC 600 Manual



Table of Contents

SECTION 1 - GENERAL

1.1 Product Description

SECTION 2 - INSTALLATION & WIRING

2.1 Installation & Wiring
2.2 Unpacking

2.3 Location

2.4 Mounting

2.5 Preparstion for Wiring
2.6 Wiring Connections

SECTION 3 - CONFIGURATION

3.1 Configuration

3.2 Shipped Configuration/Jumper Positioning
3.3 Start up Procedure

3.4 Front Panel Operation

3.5 Oparation Summary

SECTION 4 - OPERATION

4.1 Opesration
4.2 Alarm Opesraticn
4.3 Tune Mode Operation

SECTION 5 - SERVICE

51 Service

5.2 Calibration

5.3 Test Mode Procedures

5.4 Troubleshooting and Diagnostics

APPENDICES

A - Beard Layouts
A-1 Power Supply Board
A-2 Processor Board

A-3 Option Beard {Revision D and Below)
Option Board {Revision £ and Abova)

B - Glossary

C - Order Matrix

D - Specifications

E - Software Record/Reference Sheet
F - Profile Developmant Sheet
Warranty

Page Number
5

LE R R R |

21
22
22
23
25

38
44
44

47
47
52
56

63
64
65
66
67
70
71
75
78

Inside Back Cover

Pacte 3



Pace 4

Figures and Tables

Figure 141
Figura 2-1
Figure 2-2
Figure 2-3
Figure 2-4
Figure 2-5
Figure 2-6
Figure 2-7
Figure 2-8
Figure 2-9A
Figure 2-9B
Figure 2-10
Figure 2-11
Figure 2-12
Figura 2-13
Figure 2-14
Figurg 2-15
Figure 2-16
Figura 4-1
Table 3-1
Table 3-2
Table 3-3
Table 3-4
Table 4-1
Table 5-1
Table 5-2

Flow Charts

Flow - Calibration

Front Panel! Display

Instailation View and Dimensions

Noise Supprassion

Noise Supprassion

Wiring Connection Diagram

AC Power Input

Thermocouple input

RTD Input

Valt, Millivolt, milliamp Input

24V Transmitter Powsr Supply

24V Power Supply

Remota Run/Hold input

Remote Digital Communications Optian
Alternate Remote Digital Communications
Relay Qutput

SSR Driver Output

Current Qutput

Position Proportioning Control

Dual Qutput Control

Program Mode Configuration Procedures
Tune Mode Conlfiguration Procedures
Protile Entry Mode Configuration Procedures
Enable Mode Conliguration Procedures
Profile Continue Mode

Calibration Procedures

Test Procedures and Description

Flow - Enable Mode
Flow - Profile Entry
Flow - Profile Continue
Flow - Program Mode
Flow - Tune Mode

Flow - Test

10
10
13
14
14
15
15
18
16
17
17
18
18
19
20
20
42
25
a2
35
36
40
48
53

47
a7
34
39
26
33
52



PAGE 5

Product Description 1.1

1.L1.1 GENERAL
This instrument is a microprocessor based profiling contraller capable of measuring,
displaying, and controlling a process variable frem a variety of inputs. Applications
include temperature, pressure, level, flow, and others.

Control functions, alarm settings and other parameters are easily entered via the front
keypad. All user data can be protected from unavthotized changes by the Enable
mode security system, and is protected against loss from AC powar failure by battery
back-up.

The process input is user configurable to directly connect 1o either thermocouple,
RTD, mVDC, VDC, or mADC inputs. depending on the input typa specified. Thermo-
couple and RTD linearization, as well as thermocouple cold junction compensation, is
performed automatically. The instrumaent's process input is isolated from the rest of the
instrument.

The instrument can be ordered to operate on either 115VAC or 230VAC power at 50/
60Hz. The instrument is housed in an extruded aluminum enclosure suitable for panel
mounting.

FIGURE 1-1 "

. -
SEG1 SEG2 SEG3 SEGA SEGS SEGE RAMP SOAKN [P NS,

IR NN NS pam indicators
MAN CuUT1 ouUT2 ALRM

Setpoint Indlcator
Minus Sign

Degrees C, F, or
Engineering Units

Run/Hold  Scroll Up Down

1.1.2 DISPLAYS
Each instrument is provided with a digital display and status indicators as shown in
Figura 1-1. The digital display is programmable to display the process value only,
process and setpaint, deviation frem setpoint only, deviation and setpoint, or setpoint
continuously.

Status indication is provided for Alarm , Quiput 1, Output 2, degtee C, degree F,
engineering units, Manual operation, Segment 1 thru 6, Ramp, and Soak.

Display resalution is programmable for 0.1 or 1 degree for thermocouple and RTD
inputs, and 0.001, 0.01, 0.1, or 1 unit for voit, mV input types.
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1.1.3 CONTROL

Instrumants can be programmed for On-Off, Time Proportioning, Current Praportioning, of
Position Proportioning control implementations. Selectable direct or reverse control action is
atso provided. Propertional control implementations are pravided with fully programmable PID
parameters.

Automatic to Manual switching is easily accomplished via the Standby mede . Switching is
bumpless, and while in manual, manipulation of proportional outputs is possible.

Other standard control featuras include cantrol output limits, setpoint limits, anti-reset windup
control, and a unique Automatic Transfer function, which, if configured, allows manual control
of the process until setpoint is reachaed, at which time the unit will automatically transter from
manual ta automatic control.

Remate Run-Hold capability can be provided via the Auxiliary Input.

1.1.4 PROGRAMMABLE SETPOINT PROFILES

Up to eight profiles can be programmed on any of these Profile Contrellers.  Each of the
eight prefiles can contain up to six segments. Each segment contains a ramp and a soak
operation. Proliles can be programmed to run continuously or any number of times up to
9999. A combination of profiles may be combined for back to back execution. This has the
affect of acting as a single profile of more than six segments.

Assured Soak is provided with the use of two programmable parameters that will activate an
Aute/Hold feature. This feature will place a running profile in the Hold condition and prohibit a
Soak eperation from starting or completing if an acceptable process value is not reached and
then maintained.

Event outputs may also be provided. Up to three events may be assigned and can be turned
on or off at the beginning of each ramp and soak,

1.1.5 ALARMS
Alarm settings are fully programmable. Alarm type may be set as Process ditect or reverse
{High or Low), Deviation direct or raverse (above or below setpoint), or Deviation Band type
(closed or open within band).

Alarm outputs can be provided by assigning any specified relays (SPST or SSR driver) to the
respective alarm.

1.1.6 DIGITAL COMMUNICATIONS
The instrument can ba provided with an RS-422/485 communications port which allows
bi-directional multidrop communications with a supervisary computer,
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Installation and ermg 2.1
Read thesse instructions carefully belore proceeding with installation and operation. Electrical
code requirements and safety standards should be observed. Installation should be
performed by qualilied persannal.

CAUTION: The instrument AC power input Is specified in the model number and on the wiring label for
either 115VAC or 230VAC. Verfiy the AC power input required by the instrument prior to proceeding
with installation.

L
Unpacking 2.2
Remove the instrument from the carton and inspect it for any damage due to shipment. If any
damage is noticed due lo transit, report and file a claim with the carrier. Write the model
number and sarial number of the instrument on the front cover of this Operation Manual for
future raference when corresponding with the factary.

Location 2.3

Locate the instrurment away from excessive moisture, ofl, dust, and vibration. Do not subject
the instrument lo operating temparatures outside of 0 to 55° C (32° 1o 131° F).

Mounting 2.4

Figure 2-1 (page 8) shows inslallation view and physical dimensions for the pane! mounted
instrument.

The elactronics ¢can be removed from the housing for installation, if so desired. To remove,
loosen the locking screw centarsd on the bottom face of the unit. The tnstrument pulls
straight aut. Whaen installing, be sure that the verically mounted circuit boards are inserted in
the carrect graoves in the top and bottom of the housing. Also make sure the screw lock is
sufficiently tight. When installing multipie instruments, be sure 1o reinsert the proper
instrument into its correct enclosure by matching the serial number wilh the number inside the
housing. This will insure that the accuracy of the control will be within the published
specifications. The ambient compansator on the rear of the enclosure is calibrated to the
alectronics at the factory.

Cut the panel cutout to the dimensions shown in Figure 2-1 (page 8). Insert the instrument
housing into the panel cuteut and install the mounting bracket. Place the mounting screws on
the back of the housing and tighten until the instrument is rigidly mounted. Do not
overtighten.

A surface mounting kit is available - part number 64405801, For installation of the instrument
in areas subjected 1o washdowns, a water tight cover option is available (part # 64417801).

PAaGE 7
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FIGURE 21
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Preparation for Wiring 2 5

2.5.1 WIRIHG GUIDELINES
Electrical noise is a phenomenon typical of industrial environments. The following are
guidelinas that must be followed te minimiza the effect of noise upon any instrumentation.

25 1.1 INSTALLATION CONSIDERATIONS
Listed below are some of the common sourcas of slectrical noise in the industrial
anvironment:
* Ignition Transformers
+ Arc Weldars
Mechanical contact relay(s)
Solenoids

Before using any instrument near the devices listed, the instructions below should be
followed:

It the instrument is to be mounted in the same pansl 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 a separate enclosure.



2. It possible, eliminata mechanical cantact relay(s) and replace with solid state relays. If a
mechanical relay baing powered by an instrument output davice cannot be replaced, a
solid state relay can ba used to isolate tha instrument.

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

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

2.5.1.2 AC POWER WIRING

Earth Ground

The instrument includes noise suppression compenents that require an earth ground connec-
tion to function. To verify that a good earth ground is being attached, make a resistance
check from the instrument chassis ta the nearest metal water pipa or proven earth ground.
This reading should not exceed 100 ohms.

Neutral {For 115VAC}

It is good practice to assure that the AC neutral is at or near ground potential. To verify this, a
voltmeter chack between neutral and ground should be done. On the AC range, the reading
should not be more than 5@ millivelts. )f it is greatar than this amount, the secondary of this
AC transtormer supplying the instrument should be checked by an elactrician. A proper
nautral will help ansure maximum petformance from the instrument.

251.3 WIRE ISOLATION

Four voitage levels of input and output wiring may be used with the unit:

* Analog input or output {i.e. thermocouple, RTD, VDC, mVDC or mADC}
“ SPST Relays

“ S3R driver cutputs

* AC power

The only wires that should be run together are those of the same category.  If they need to
be run parallel with any of tha other lines, maintain a minimum 6 inch space between the
wires. If wires must cross each other, do so at 90 degrees. This will minimize the contact with
each other and reduces "cross talk". “Cross talk” is due to the EMF (Electro Magnetic Flux)
emitted by a wire as current passes through it. This EMF can be picked up by other wires
running in the same bundle or conduit.

In applications whera a High Voltage Transformer is used, {i.e. ignition systems) the secon-
dary of the transformer should be isolated fram ali other cables.

This instrument has been designed to operate in noisy environments, howsver, in some cases
even with proper wiring it may be necessary to suppress the neise at its source.

2.5.1.4 USE OF SHIELDED CABLE

Shielded cable helps sliminate 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
possible, keeping the wiras protectad by the shielding. The shield should be grounded at one
end only. The preferred grounding locatian is at the sensor, transmitter or transducer.

Pace 9
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2.5.1.5 NOISE SUPPRESSION AT THE SOURCE

Usually whan good wiring practices are followed, no furthar noise protection is necessary.
Saometimes in sevare electrical environments, the amount of noise is sa 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 davices thta do not have surge suppressors supplied, RC {resistance-capacitance)
networks and/ar MOV {metal oxide varistors) may be added.

inductive Coils - MOV's are recommended for transient suppressicn in inductive coils con-
nected in parallel and as close as possible to the coil. Sea Figure 2-2. 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 rasults
in electrical noise as well as damage to the contacts. Connacting a RC network praperty
sized can sliminate this arc.

For circuits up to 3 amps, a combination of a 47 ohm resistor and 0.1 microfarad capacitor
(1000 volts) is recommended. For circuits from 310 5 amps, connect 2 of these in parallel.
See Figura 2-3.

FIGURE 2-2

05 ——
mfd

1000V

Coil
220
ghms

115V 1/4W
230V 1W

MOV

Inductive
Load
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2.5.2  SENSOR PLACEMENT {Thermocouple or RTD)

If the temperature probe is to be sufnacted to corrosive or abrasive conditions, it should be
protected by the appropriate thermowell. The probe should be positioned to reflect true
process temparature:

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

THERMOCOUPLE LEAD RESISTANCE
Thermocoup'e lead length can affect instrument accuracy since the size {gauge) and the

length of the wire affect lead resistance.

To determine the temperature error rasulting from the lead langth resistance, use the follow-
ing equation:

TJer=TlLe* L  whare; TlLe = valuefrom appropriate table below
L = length of leadwire in thousands of feet

JABLE 1

_Temperature error in °C per 1000 feet of Leadwire
AWG | Tharmocouple Type:

No. | J K T R _S__E B __N__ C_
10 .34 .85 .38 1.02 1.06 .58 7.00 1.47 1.26
12 .54 1.34 61 1.65 1.65 91 11.00 234 2.03
14 87 2.15 97 2.67 2.85 1.46 1750 3.72 3.1%
16 1.37 3.38 1.54 415 418 2.30 27.75 591 5.05
18 222 550 2.50 6.76 6.82 3.73 4425 940 813
20 3.57 8.862 3.92 10.80 1088 5389 7050 1494 1291

|24 |878 2191 991 2716 2729 1483 17825 37.80 3264

JABLE 2

_Temperature Error in.°F per.1000 feet of Leadwite _ i
AWG | Thermocouple Type:

_No J K T R S__. E B N . c__
10 .61 1.54 .69 1.84 1.1 1.04 12.60 2.65 2.27

12 .97 2.41 1.09 2.97 2.96 1.64 19.80 4.21 3.66
14 1.57 3.86 1.75 4.81 476 2.63 3150 669 574
16 2.47 6.09 277 7.47 7562 4.14 4995 1064 9.0
18 4.00 9.90 450 1217 1228 872 79.95 1064 9.10
20 6.43 1651 7.06 1943 1959 1061 126,80 2689 2324
24 15.80 3944 17.83 4889 4913 2670 320.85 €8.03 5875

Example:
An MIC is to be located in a control room 660 feet away lrom the process. Using 18 AWG,
type J thermocouple, how much error is induced?

Tarr=Tle * L
The = 2.47 {°F/1000 {1} from Table 2

Terr = 2.47 (°F/1000 {t) * 660 fi

Tarr = 1.6 °F
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ATD LEAD RESISTANCE
RTD lead length can attect instrument accuracy, since the size (gauge) and length of the wire
affect load resistance.

To determine the temperature error resulting from the lead langth resistance, use the following
equation:

Terr = TLa " L whera: TLe = value from Table 3 if 3 wire RTD or Table 4 if 2 wire RTD
L = length of lead wire in thousands of feet

TABLE 2 -3 Wire BID

-

IAWG No. I Error °C Error °F ¢

" 0 1 4 004 T 4007

.12 +/- 0.07 +- 011

14 +4-0.10 +/-0.18

‘ 16 +/-0.16 +/-0.29

| 18 +/-0.26 +/-0.46
20 +/- 0.41 +-073 1

I 24 +i- 0.65 +/-1.17 I

A 4 - ire R

AWG No. | Emor°C__ __ Ermor®F
10 +/-5.32 +-9.31

12 +/-9.31 +/- 1456

‘ 14 +/-13.3 +/-23.9

16 +/-213 +/-38.6

i 18 +/- 348 +4-61.2

‘ 20 +/- 545 +/- 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. What is
the worst case error due ta this leadwire length?

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

Torr = +/- .46 (°F/1000 ft) * 2000

Tarr = +/- 0.92°F
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Wiring Connections 2.6

All wiring connections are typically made to the instrument with it installed. Terminal connec-
tions should be made via the rear panel with 14 gauge wire maximum (see Figure 2-4}.

FIGURE 2-4
REMOTE
WIPER HOLD
RELAY C
SERIAL B POS. PROP. ouT2
@ HIGH 4-20MA
® ouTt
4-20MA
RELAY B
@ @ RETURN
@ INPUT RATINGS: @
115/230 VAC 50/60 HZ 15VA MAX
RELAY A
RELAY QUTPUT RATINGS:
@ 115VAC 5.0A RESISTIVE @SLGNAL N
230VAC 2.5A RESISTIVE
230VAC 1/8 HP
115/230VAC 250VA
] 115 MAXIMUM AMBIENT: 55°C @ CJe
[] 230 VAC
O, (7) sicnaL -

(O GROUND MADE IN U.S.A.

2.6.1 INPUT CONNECTIONS
WARNING: Avoid electrical shock, AC power wiring must not be connected at the source distribution
ponel until oll wiring connections are completed.

Consuit the mode! code and the wiring label for the appropriate line voltage for the instrument.
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FIGURE 2-5

AC Power

Connect 115 VAG hot and neutral to terminals B and A respectively as illustrated below.
Connect 230 VAC as describad below. Connect Earlh ground to the ground screw as shown.

115 VAC INSTRUMENT VOLTAGE 230 VAC INSTRUMENT VOLTAGE
Foar Vaw Raar Yiew
5 AMP* 20 P
FUSE L1
[}
L1 _/\J_._ o L2——‘ \
L2 —Aio ®
e — ] @ Q ORCUND
Q GROUND %
:Jf_ ‘Supplied by the cuslomer

*Supplied by customer

Thermocauple Input

Make thermocouple connections as illustrated below. Connectthe positive lead of the
thermocouple 10 terminal 3, and the negative to lerminal 1. For industrial environments with
comparatively high electrical noise levels, shislded thermocouples and extension wire are
recommended. Be sure that the input conditioning jumpars are properly positioned for a
thermocouple input. See Appendix A-2 (page 64) and A-3 (page 65 or 66).

THERMOCOUPLE INPUT

FHear vigw

olicliclicHllO I IC)

- 300 OHMS
MAXIMUM
LEAD




FIGURE 2-7

RTD Input

Connections are shown for 3 wire and 2 wire RTD's, if a three wire devica is used, install the
common wires fo terminals 1 and 5. If a2 two wire device is used, install a jumper between
terminals 1 and 5.

2 WIRE RTD INPUT AWIRE RTD INPUT

Rear View
Raar View

JUMPER®

elicloNclelielielic]

iclielicitcitelielo;

PLATINUM

10 FEET
LEAD *Supplied by the customer
MAXIMUM

*Supplied by customer

HGURE 2-8

Valt, Millivolt and Milliamp Input

Make volt, millivolt or milliamp connecticns as shown below. Terminal 3 is posilive and
terminal 1 is negative. Milliamp input reguires a shunt resistor ba installed across the input
terminals as shown. 4-20mA input are accommodated by seiting up the instrument for either
10 to 50mVDC or 1 to $VDC input. Make sure that the appropriate resistor vatue is used.
Terminal 3 is positive and terminal 1 is negative. (.1% resistars recommended.) (Continued
on next page)

MILLIAMP DC INPUT MILLIAMP DG INPUT

e View Aear Vaew
® @
@ Q
© ]
@ Shiekiad Twistad € . )
@ Pair I + g:;:aldod Twisted
o T €] 1
214y i
S Y = '\

r I

MILLIAMP DC
MILLIAMEF DC SCURCE
SOURCE 2.5 OHM SHUNT
250 OHM SHUNT RESISTER
RESISTER RECQUIRED

REQUIRED

Pace 15
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MILLIVOLT DC INPUT VOLT DC INPUT
Przie Yoiem Rea Vinw
@ €]
& Q
@ @
@
° Shielded Twisled Shiakied Twisted
&) + P air Q Pair
< <\ g
o |- i L 0
MILLIVOLT DC ;gbrﬁgg
50 VLY OLT DC 5 ¥vOLT DC
MAaX UM

MAXIMUM

FIGURE 2-9A

24Volt Transmitter Power Supply (XP Option}

Make connections as shown below. Terminal 3 is positive (+) and terminal 1 is negative (-).
Be sure the input conditioning jumpars are properly positioned for the input type selected.
See Figure A-2 Processor Board, page 64 and Figure A-3 Option Board, page 65 or 66,

Note the 250 ohm shunt resistor is pot required.

+3

Two Wire
Teansmilter

SIS

FIGURE 2-98

24 Volt Power Supply {XA Option)

Make connections as shown below. Terminal G is positive {+) and terminal H is negative {-).
Be sure the input conditioning jJumpers are properly positioned. See Figure A-2 Processor

Board, page 64 and Figure A-3 Option Board, page 65 or 66.

DI Yy 3
24VDC

F—@G+
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HGURE 2-10
Remote Run/Hold Input

if Remate Run/Mold capability has been spacilied, make connections as shown. Terminal 5 is
the ground and terminal 8 is the input.

Shiclded
Mulli-Conduclor
Cable
Run/ 4 g { A
D) Hold —
out2 +
(7)a-20ma Remaota
oult + Dry
(B) 4 .20ma I_-r Conlact
@netum N

FIGURE 2-11

Remote Digital Communications RS-485 Terminals 7 & 8 (Optional}

If the communications natwark continues an to other units, connect the shislds togethar, but
not o the instrument. A terminating resistor should be installed at the terminals of the last
instrument in the loop. The shield should be grounded at the computer or the convertor box, it
used. See the Protocol Manual (Form 2878) for more details on the use of the digital
communications option.

DIGITAL COMMUNICATIONS
CONNECTIONS - TERMINALS 7 & 8

FROM HOST
Terminals 7 & 8 ore used ot 2 canmot b DG Cumant COMPUTER
for communications when
the model number is
6XXYX3X or 6XXYX5X
where X= ony valid number
ond Y=0, §, or 2. 0 OTHER
INSTRUMENTS

QIe|e|0|0|e|o|@
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FIGURE 2-12

Alternate Remote Digital Communications RS-485 Terminals G & H (Opticnal)

If the communications network continues on to olher units, connect the shields together, but
not 1o the instrument. A tarminating resistor should be installed at the terminals of the last
instrumant in the loop. The shisld should be grounded at the computer or the convertar box, if
used. See the Protocol Manua! (Form 2878) for more details on the use of the digital
communications option,

DIGITAL COMMUNICATIONS

for communications when From Host
the model number is Computer Output 2 bost Be 0
SXXYOAX or 6XXYOLX where Roar View
X= any valid number and ®
Y=3, 4, or 5. ®
To Other o
Instruments ®
0]
©
INPUT a
I
———Aa ®
Q GROUND

£3

2.6.3 QUTPUT CONRECTIONS

Output cannections include SPST relays, SSR drivers, and 4 to 20mADC. Relay outputs
may be assigned control, alarm or avent functions. Assignment of cutput function is accom-
plished via the front keypad and is described in Seclion 4 {page 38) of this manual.

FIGURE 2-13
Ralay Cutput
Cannections are made to relay A as illusirated below. Connact relay(s) B & C (if present) in
the same mannar. Relay contacts are rated at 5 amp resistve at 130 VAC.

RELAY A RELAY B
Rlaa i R View

@

LOAD (]

2 _Of\_/' o]

LOAD L1 o

L2 6] o

. L @ @

INPUT

powen — \_—{? ® INPUT

poweR — \_——1° @

— A @ ®

GWILhD o
25 Q TN

£ as



RELAY C
LOAD Fea View
L—ONA &
1 @
©
o
@
©
MPUT
POWEH'J\/_D )
— e &
Q OUHD

FIGURE 2-14
S5R Driver Qutput
Connections are made to the solid state relay driver cutput located in the Relay A position as

shown. The solid state relay driver is a 5 VDC current sink output fype. Connect the solid
state relay driver(s} in tha Relay B and C position (if prasant} in the same manner.

SSA DRIVER (RELAY A) SSR DRIVER (RELAY B)
Ranr View Raar View

® SOLID STATE ®
® RELAY ©
SOLID STATE © ®
RELAY 4 ® - ®
® @
INPUT - © ©
POWER— \_—{® ® L”él‘dén—f\,— 0
—= & —o ®

Q GROURD Q GROUND

S5R DRIVER (RELAY C)

SOLID STATE R View
RELAY
o
= ®
©
O
©
INPUT ®
pOWER—\_—19 @
o ®
Q CRCUMNG
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FIGURE 2-15

mADC Quiput

Connections are made to current outputs 1 and 2 as shown. Connect the positive lead to
termina! § for Output 1 or termina!l 7 for Output 2, the negative leads connect to tarminal 5.
Current oulpuls will operate up to 850 chms maximum load. The current output(s} can be
selectad for either 4-20mADC or 0-20mADC (it EO option is prasent).

DC CURRENT QUTPUT 1 DC CURRENT QUTPUT 2
P— Fooar Wi
® - O 1+
o puisted ] Pair
o |- @ l:E‘;t[ )
- & —
g " LOAD o ) LOAD 5
50 OHMS €50 OHM
o AU o) MAXIMUM
G o
0] @]
FIGURE 2-16

Position Properlioning Control

The refay and slidewire feedback connections are made as illustrated balow. The relay
assigned to Qutput 1 will be used to drive the motor in the open direction and tha relay
asssigned to Output 2 will be used to drive the motor in the closed direction. The minimum
slidewire feedback resistance is 135 ohms, the maximum resistance is 10K ohms.

L2
OPEN
GLOSE
Modulatin.g. Motor ) .Sl.i.d.ewire
Feedback
Resistance
min. 135
PUIS PRCP ohms
& WIPER  [— max. 10K
PQS PROF ohms
@ @ HIGH +
] @ Raar View @
RELAY B
1 @ @ RETUAN
©; ©
RELAY A
L1 @ @
@
® O




Configuration 3.1

After completing installation of the unil, the canfiguration procedures contained within
this section must be performed to prepare the instrument for operation on the intended
application. The procedures include selecting specific parameters, entering data and
passible jumpar positioning.

Parameter selections and data entry are made via the front keypad. To ease
canfiguration and oparation, user entered data has been divided up into several
modes. Each mode contains a different typs of data or may be used for spacific
operating functions. These modes are as follows:

L Control C’ Tast C Callbrata Q Frogram Tune Q @
{1unE})

{Crrl) HESH {CAL} {Prog}

(R) Sy T o C Profil P1.P8

(Siby}

Protilg

(PCon) Numbaor

Mode Display Code Function Description

Off oFF Cperation Cutputs and Alarm Oft

Control CtrL Operation Operates in avtomatic
cantrol; Change local
satpeint, Alarms are On

Manual Stby Operation Manual control of
proportional outputs

Program Prog Configuration Conligures operating
paramaters

Tune tunE Configuration & Sets atarm settings &

Operation tunes the controller to

the process

Profile PCon Operation Provides Profile

Continue Continus function

Profile PEnNt Canfiguration Configuras profile Entry

Entry parametars

P thru P8 P1-P8 Operation Exacutes any of the 8
profiles

Test tESt Service Performs instrument
tests

Calibration CAL Service Performs instrument
calibration

Enable EnAb Configuration Locks out or enables

(Continued on next page}

access to any modas
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Associated with each moda is a series of unique displays which are accessad via the front
keypad.

Prior to first time operation of the instrument, the configuration procedures for the

Program, Profile Entry and Tune modes must be performed as appficable. The Control, Of,
Standby, Profile Continue and Profile exacution (P1 thru P8) modes are discussed in Section
4.1 [page 38) of this manual.

Calibration and Test modes are not used as part of instrument configuration or operation.
These are used for sarvice and maintenance functions and are discussed in Saection 5.2
{page 47) of this manual.

Shipped Configuration/
Jumper Positioning 3.2

All configuration parameters in each mode are set to default values. These defaulls are
shown in tabular form under the description for each mode. Instrument AG power input is as
specified in the instrument mode! number and as shown on the instrument ratings labsl.

3.2.1 JUMPER POSITIONING
Jumpers are used in all instruments to provide a security lockout feature and to condition the
procass input . All jumpers are typically of the three pin type and have two functions.  All
jumpers ara sither located on the Options Board or the Processar Board. Board layouts
and jumper locations are shown in Appendix A-2 and A-3 (pages 64 and 65 or 66).

Check the actual jumper position in the instrument to be configured and verify the proper
pasition for the intended application. [f the current position is not corract, make changes.

ﬁ

Start up Procedures 3.3

Step by step procedures are provided in Tables 3-1 thru 3-4 . These tables provide the
display sequence, parameter adjustment and factory setting for each step.

The instrumant is pravided with a "time cut* feature. [f the instrument is in any mede and no
keypad activity takes place fer 30 seconds, the instrument will “time out" and exit the mode
automatically. The instrument will display the code for the respective mode. If a mode code
is displayed for 5 seconds with no activity it will then "time out” and proceed to either the
Contral or Off mode, depanding upon which operational state the instrument was in last.

3.3.1 POWER UP PROCEDURE

A. Verify that all electrical connections have been properly made before applying power 1o
the instrument,

if the Instrument is being configured for the first time, it may be desirable to
disconnect the controller oulput connections as the instrument may go into the
Conirol mode automalically following the power up sequence. Upon verification,
power may be applied.
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B. Upon power up, "6XXX" will be displayed (X representing digits), then "XXX-",
identifying the seven digit model numbar as defined in the ordar matrix. Next, the
software revision level will be displayed in the format "rX.XX". Then "tSt1", "15t2", and
"5t3" will be displayed while Test 1 thru 3 are executed automatically. Upoen successiul
completion of these tests, "Ctr[" {for the Control mode) or "oFF" {for tha Off modae} will
be dispiayed for about three seconds. During this time the operator may salact another
mode pricr to the instrument automatically going into the Control mode.

C. If any error maessages are displayed, refer to Section 5.4, page 56 for a definition of thase
error messages and the required action.

D. If the instrument has been configured or oparated previously, the mode that the

instrument will go into upon powser up, dapends on what mode the instrumant was in on
power-down and how it has been programmad.

Front Panel Operation 3.4

3.4.1 DIGITAL DISPLAY AND STATUS LED's

The digital display provided has 4 digits and a decimal point. Each digit has seven segmants
and is capable of producing numaric characters from 0-9 and certain alpha characters. The
digital dispfay is used o provide indication of process variable as well as displaying codes
used for configuration and operation of the instrument. Tha display includes the following
Status Indicator LED's:

Label Color Eunction

MAN Amber Lights whan the Manual StbY mode is on.

ouT1 Red Lights when Quiput 1 is on.

ouT?2 Amber Lights when Qutput 2 is on.

ALRM Red Lights when either Alarm is on or active,

SEG1 Red Lights to indicate the profile section segment number

thru that is active.

SEG 6

RAMP Red Lights during the Ramp section of any profite segment.

SOAK Red Lights during the Soak section of any profile segment.

SP Green Indicates that the value displayed is tha setpoint.

Cc Red Lights to indicate that the procass value is in terms of
degrees C (Ceicius)

F Red Lights to indicate that the process value is in terms of
degrees F {Farenhait)

u Red Lights to indicate that the process value is in terms of

angineering units.
- Red Lights to indicate a negative displayed value
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3.4.2 KEYPAD CONTROLS

The keys on the keypad functions include:

SCROLL: Used to: 1. Display the enabled modes and programmed profiles.
2. While in a mode, used o sequence the parameter codes and
values.
3. Exit soma Tast and Calibration tunctions.
4. Work in conjuction with other keys:

a. With tha UP key to display propertionatl output %
when in the Control mode or while a profile is
running.

b. With the DOWN key:

1) On power up {o alter model #
2) Enter Cal/Test functions
3) While a profile is running o view the
ramp/soak time remaining.
UP: Usedto: . Exit a mode.
Tutn a mede On in the Enable mode
Increases a parametar numerical vaiue.
View the setpoint.
Increase the setpeint value in the Control mode.
Work in conjuction with the other Keys:
a. With the SCROLL key to display proportional
output %
b. With the DOWN key:
1) On power up to reset the instrumant
2) Lamp test
3) Enter the Enable mode

S

DOWN: Used for: . Enter a maode,
. Turn a made Off in the Enable made.
Decreass a parameter numarical valus.
To start a prefile when the profile number is displayed.
Decreasa the setpoint valua in the Control mode.
Siep display through parameter codes in a mode.
Work in conjuction with the other keys:
a. With the SCROLL key:
1) On power up to altar the model number
displayed.
2) Enter Cal/Test functions
b. With the UP key:
1) On powar up ressets the instrument
2) Lamp test
3) Enter the Enable mode

NoO s~

RUN/HOLD: Used to: 1, To start the profile number being displayed.
2. Change betwsean tha profile Run and Held profile conditions.
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Operation Summary 3.5

The configuration and operating modes, the method of maving from one mode to ancther,
and the basic parameter functions are describad in each individual section . Data and
paramester enlry is made by stepping through each mede and making an appropriate
response or eniry to each step.

3.5.1 MODE SELECTION
It the instrumant is in eithar the Off mode or Control mode, repeated depression of the Scroll
key will cause the instrument to display the cade corrasponding to each mode which is
enabled and each prefile which has bean antared. To enter a mode while its code is
displayed, depress the Down key.

To exit the OFF mode, press the SCROLL kay until CirL is displayed, than press the DOWN
key.

Entry inte any mode except the Control, Tune, Standby, Enable and Profile exacution, will
cause the instrument's outputs to turn off. Access to the Tune mode is provided while the
instrument continuas normal operation if in Contral or running a Profile.

3.5.2 CONFIGURATION DISPLAYS
During configuration, the display is used tc show the parameter codes and values. During
normal operation, thesa displays are used to indicate process values, selpoints, etc. .

TABLE 3-1 PROGRAM MODE CONFIGURATION PROCEDURE

Press and release the SCROLL key until Prog is displayed. Press the DOWN kay to enter
the Program mode. Press the SCROLL kay to advance the display through the paramaeter
codes and their values. Usa the Up and DOWN keys to adjust the values. After adjusting a
parameter, press the SCROLL key to proceed to the next parameter. Each time the DOWN
key is pressed while a parameter code is being displayed, such as dFF, the next parameter
cods in the sequence will be displayed.

After all selections have been mads, to axit the mode, prass the UP key with a paramater in
the display (not a setting ).

For illustration purposes, aft available Program mode parameters have been listad. The
parameters that will appear on the specific instrument wil' depend upon the model number
{(hardware contiguration) of the instrument and on the parameter selections previcusly made.

For future reference, record the parameter selactions for the application in the "Your Setting”
column and cn the Software Reference Sheet in Appendix E (page 75).

To prevent unauthorized changes to the Program mode, the mode can be disabled {turn off}
in the Enable mode.

{Continued on next page)
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STEP  DESCRIPTION

i input Selection

2 Input Correction

! Qutput t

4 QOutput 1Percant Limit
5 Output 2

[ Cutput 2 Percent Limit

DISPLAY
(ODE

PSS

iCor

oull

o1PL

out2

o2PL

AVAILABLE FACTORY
SETTINGS SETTING
0=J T/C degrees C 1

1=J T/C degrees F
2=K T/C degrees G
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
8-5 T/C degrees C
9=5 T/C degrees F
10=E T/C degrees C
11=E T/C degrees F
12=B T/C degrees C
13=8 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
21=RTD degrees F
30=0 to 5VDC/0 to 20mA
31=110 5VDC/4 to 20mA,
32=0ta 50mVDC
33=10 10 50mVDC
34=0 to 25mVvyDC

-300 to 300 degrees 0
1=0On-0ff - Direct 2
{cooling)
2=0n-0ff - Reverse
(heating)

3=Time Proportioning -
Direct {cooling)

4=Time Proportioning -
Reverse (heating)

5=Current Proportioning -
Direct {cooling)

6=Current Proportioning -
Reverse (heating)

7=Position Proportioning -

Open
O to 100% 100
0=None 1]

{Position Prop.

Direct - Close)
1=0n-Off Direct (coocling}
2=0n-Off - Reverse

(heating}
3=Time Proportioning -

Direct {cooling)
4=Time Proportioning -

Raverse {heating)
5=Current Propertioning -

Direct {cooling}
§=Current Proportioning -

Reverse (heating}
7=Position Proportioning

Reaverse - Close

010 100 % 100

YOUR
SETTING



STEP

10

11

DISPLAY

DESCRIPTION (ODE

Quiput 3 ould

Relay A Assignment rLyA

Relay B Assignment rlyb

Relay C Assignment rLyC

Display Select diSP

12

Dacimal Pesition dPoS
(dPoS can be 2, 3, &4
if Euu is selected)

YOUR
SETTING

FACTORY
SETTING

AVAILABLE
SETTINGS

O=None 1)

1=Process Alarm -
Direct

2=Process Alarm -
Reverse

3=Deaviation Alarm -
Direct

4=Deviaiton Alarm -
Reversa

5=Daviation Band Alarm-
Open withing band

6=Deviaiton Band Alarm-
Closed within band

0=Not Assigned 1
1=Assigned to Output 1
2=Assigned to Output 2
3=Assigned to Qutput 3
4=Assigned to Event 1
S=Assigned to Event 2
6=Assigned te Event 3

Same selection as Relay A 2
Same selection as Relay A 3

1=Process Value f

2=Process Value & Setpoint

3:-Process Value Deviation

4=Process Valug Deviation &
Setpoint

5=Setpoint

0 or 1 decimal! place o

13

14

15

16

17

18

Engineering Units Euu

Upper Value
Engineering Units Eul
Lower Value

Hystaresis HyS1

Setpoint Upper Limit SPL

-5999 10 9999 units 1000

-8999 to 9999 units 4]

G to 300 degreos 3
{width of hysteresis band,
see Page 68)

-9999 to 9999 degrees 1400

(SPul. -EO option)

SPLL
(EQ Cption)

Setpoint Lower Limit

Automatic Transfer AtFr

-9999 to 9993 degrees o

D=No automatic fransfer 0
1=Transfer when

temperature goes

below setpoint
2=Transfar when

temperaturg goes

above setpoint

Pace 29

NOTE:

Whan changing the Decimal
position dPo$, the opearator
MUST ensura that all values
previously programmed or
tuned are now valid with the
entry of a decimal point.
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STEP

20

21

22

23

DISPLAY
DESCRIPTION CODE
Profile Time Base Ptb
Profile Interrupt Aclion PIA
Remote Run/Hold rrH
Process Filter Factor PFF
Display Filter Factor dFF

FACTORY
SETTING

AVAILABLE
SETTINGS

{=HHH.T - Hours & Tenths 3
2=HH MM - HBaurs & Min.
3=-MM 55 - Minutes & Sec.

4=XXX_ X-Units par hour ramp rate
5=XXX_ X-Units per hour ramp rate
6=XXX.X-Units par minute ramp rate

0=Go to Off mode 1
1=Continue profile
2=Go into hold condition
3=Restart at the beginning

of the profile

0=Not selected (1]
1=Selected. Remote
RurvHald will override
contralier front pane!
when placed in hold
from remote sourca
2=Salected. Remote
Run/Hold will not
override controller
front panel when placed
in hold from remote source

1 1o 20 (# of scans aver ) 1
1=No filtering
1 to 20 (# of scans aver.} 1
1=No filtering

Parameters 24 - 28 are for Extended Option (EO) Only

24

25

26

27

28

Current Qutput 1 Range Colr
Currant Qutput 2 Range Col2r
Process Output Poul
Process/Selpoint Pou

Output Upper Value

Process/Setpoint Pal
Qutput Lower Value

0=0 to 20 mA f
1=4 1o 20 mA
0=010 20 mA 1
1=4 10 20mA
0=Not selected 0

1=Process Assigned to
Current Dutput 1
2=Process Assigned to
Current Output 2
J=Setpoint Assigned to
Currant Qutput 1
4=Setpoint Assigned to
Current Quiput 2

-9999 lo 9993 2000

-9999 to 9993 0

YOUR
SETTING



STEP  DESCRIPTION

DISPLAY
(oDt

Purameters 29 - 31 are for Communications Option Only

29 Communications
Configuration

kla} Communication
Bit Rate Salect
an Communication Address

* Factory setting for Total Access

CCon

CbS

CAd

AVAILABLE FACTORY
SETTINGS SETTING
0=0ff a4

1=Monitor only (read only)

2=Normal mode (read and
write)

3=Total Access with Limit
Checking

4=Total Access without Limit
Checking

1=300 hils per second {bps}) &
2=600 bps

3=1200 bps

4=2400 bps

5=4800 bps

6=9800 bps

0to 59 o1

YOUR
SETTING
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TABLE 3-2 TUNE MODE CONFIGURATION PROCECURE
The Tune mode allows the entry, review or altaring of the process contral Tune adjustmanis
and the alarm setting.

To entar the Tune moda, press and release tha SCROLL key until tunE is displayed, then
prass the DOWN key. Press the SCROLL key to advance the display thraugh the parameters
and their values. Usa the UP and DOWN keys to select (adjust) the values. Each time the
DOWN kay is pressed while a paramater code is baing displayed, such as dFF, the next
parameter code in the sequence will be displayed.

After selecting a parameter, to exit the mode, prass the SCROLL key to procesd to the next
parameter. After all selections have besn made, press the UP key with a parameter in the
display (not a setting).

For illustration purposes, all available Tune mode parameters have been listed. The params-
ters that will appear on the specific instrument will depend upon the parameter selection
previously made in the Program maoda,

For future reference, record tha paramater selections for the application in the "Your Setting”
column and on the Sofiware Reference Sheet in Appendix E (page 75).

To prevent unautherized changes to the Tune made, the mode can be disabled (turned off) in
the Enable mode.

The Tune mode /s adjusted on-line. The Instrument will react to changes as they are
made.

DISPLAY  AVAILABLE FACTORY YOUR

STEP DESCRIPTION CODE SETTINGS SETTING SETTING
1 Second Qutput Position SPrd -1000 to 1000 units o
2 Process Alarm PAL -9999 to 9999 units® o
3 Deviation Alarm dAL -3000 ta 3000 units* 0
4 Deviation Band Alarm dbAL 1 to 3000 units”® b
5 15t Output Praportional Pbi 1 to 3000 units 100

Band Widlh
6 2nd Cutput Proportional PH2 1 to 3000 units 100

Band Width
7 Manual Reset rSEr -1500 to 1500 units 0
a Automalic Reset (integral)  ArSt 0.0 to 100.0 repeats per 0.0

minute

9 Rate {or Derivalive) tAtE 0.0 to 10.0 minutes 0.0
10 Cydle Time Qutput 1 Ct1 1 to 240 seconds 0
1 Cycle Time Qutput 2 Ci2 1 1o 240 seconds 30
12 Paosttion Proportioning SEnS 0.0 o 50.0% 1.0

Sensitivity
13 First Ouiput Position FuP -1000 to 1000 units 0

* See Section 4.2, page 44 for explaination of setting alarms,
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TUNE MODE FLOW CHART
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TABLE 3-3 PROFELE ENTRY MODE CONFIGURATION PROCEDURE

Depress and release the SCROLL key until PEnt is displayed. Use the DOWN key to enter
the Profile Entry mode. Depress the SCROLL key to scroll thraugh the parameters and their
values. Use the UP and DOWN keys to adjust the values. After adjusting a parameter,
depress the SCROLL key to proceed to the next parameter. After all selections have been
mada, 10 exit the mode, depress the UP key with a paramater in the digplay {not a sefting}.
For assistance in developing the Profile refer to Appandix F (page 78).

DISPLAY  AVAILABLE FACTORY YOUR
STIP  DESCRIPTION CODE SETTINGS SETTING SETTING
1 Profile Number Pn it 8 “
2 Number of Segments nS 0-6 segments “

Steps 3-11 are repealted for each segment

3 Ramp Time rt 0 to 9998 units per Pib .
3 *‘Ramp Rate (] 0 to 9999 units per Pth -
4 Setpoint SP Setpoint at end of Ramp i
5 Event Cutput 1 E1 on or oft e
[ Event Cutput 2 E2 on or off i
7 Event Cutput 3 E3 on or off b
8 Scak Time St 0 to 9999 units per P1b b
g Event Qutput 1 E1 on or off ”
10 Event Output 2 E2 on or off ~”
1 Event Output 3 E3 on or off “

* Wil be displayed instead of Ramp Time rt if Ramp Rate is ulilized (see Ptb, EC Option
only, page 29).

12 Profile Loop Count PLCt 0 to 9999, 0-continuous .

13 Deviation Hold after dhru 0 ta 3000 units .
Ramp Up 0=n¢ auto hold

14 Deviation Hold after dhrd 0 to 3000 units .
Ramp Down 0=no aute hold

15 Profile End control PEnd  -1=Hold at fast setpoint .

O=Abort - all sutputs oft
or at 0% Events otf
1=Transfer to profila 1
2=Transfer tu profie 2
3=Transer to profile 3
d=Transfer ta profile 4
S=Transler to profile &
g=Transfer to profile 6
7=Transfer to profile ¥
B=Transfer to prefile B

After selecting the Profila End Controf parametaer value, press the SCROLL key to advance
the display to Pn. Press the UP key with Pn or any paramataer code displayed to exit the
Profile Entry Mede. {Continued on next page)
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**All values exr:_ép_)-t--bfofile L-o'b_;-)' Count (PLCt) are initialized to zero and ail event outputs are
initialized to OFF, with the exception of the first profile. Profila Loop Count (PLCt) is set to 1.

The first profile has the numbar of segments initialized to zero, to turn the profile OFF, but the

profila has values stored in it for demonstration purposes. By setting the number of segments
to two, the prefile can be reviewad and/or executed.

PROFILE 1 VALUES FOR DEMONSTRATION PURPOSES

Code Yalue

rt .10 Ramp Time

5P 100 Setpoint

E1 on Event 1 on

E2 oFF Event 2 off

E3 oFF Event 3 off

St A0 Soak Time

E1 ofFF Evant 1 off

E2 on Event 2 on

E3 oFF Event 3 off

rt A0 Ramp Time

sp 0 Setpoint

Et oFF Evant 1 off

E2 oFF Evant 2 off

E3 on Event 3 on

St .10 Spak Time

E1 ofFF Event 1 off

E2 ofF F Event 2 off

E3 oFF Event 3 off

Pict 1 Profile Loop Count

dhru ¢ Deviation Hold aftar Ramp Up - None
dhrd ¢ Deviation Hold after Ramp Down - None
PEnd 0 Profile End Contral - Abart - oFF Mode

TABLE 3-4 ENABLE MODE CONFIGURATION PROCEDURE
To enter the Enable mode, prass and hald tha UP and DOWN keys whila in CtrL or oFF
modes. All the display lamps will tight. After 10 seconds, the lamps will go out and EnAb will
be displayed. Release the keys and the display will change to EtSt. Press and release the
DOWN key and each mode to be enabled/disabled wi!! 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 oF F (disablad). Press the DOWN key to turn off the mode,
press the UP key to turn 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 tabie to racard your program-
ming.

A Hardware jumper located on the Controller Board (See Appendix A-2, page 64} can be used
to lock/unlock the Enable mode. When the jumper is moved 1o the locked position, entry into
the Enable mode is not possible uniil the jumpaer is moved ta the unlock position.

DISPLAY AVAILABLE FACTORY YOUR
STEP DESCRIPTION CODE SETTINGS SETTING SETTING
1 Test Mode EIS1 an or oF F oFF

2 Calibration Mode ECAL onoroFF ofF
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FACTORY YOUR

STEP  DESCRIPTION CODE  SETTINGS SETTING  SETTING
3 Program Moda EPto on or oFF on

4 Tune Mode Etun on or oFF on

5 Manual (Stby) Mode EShy on or ofFF on

& Profile Continue Mode EPC on or oFF ofF

7 Profile Entry Mode EPE on ot oFF on

B Setpoint Change ESPC  onorofF on

ENABLE MODE FLOW CHART
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M

Operation 4.1

4.1.1 OFF MODE
In the Off Mode, the instrument control, process retransmission signai(s} and alarm
function(s) are turned off. The Off mode can be entered by pressing and releasing the
SCROLL key until the display reads oFF, then pressing the DOWN key. The display will read
oFF and then the current process variable at two second intervals. This sequence will repeat
ta indicate that the instrument is in the Off mode.

4.1.2 CONTROL MODE

In the Control mode, the instrument control functien(s) and alarm(s) are actively responding
to the process variable as selected in the Program and Tune modes. The control mode
allows setpoint changes from local setpoint {standard) adjustment by an operator at the front
keypad. Other operations in the Control mode include a lamp test and proportional eutput %
display.

4.1.2.1 DIRECT/REVERSE OPERATION OF OUTPUTS

Direct operation is typically used with cooling applications. On-Off direct output(s) will turn on
when the process variable exceeds setpoint. Proportional direct output(s) will increase the
precentage of output as the process value increases within the proportional band.

Reverse operation is typically used with heating applications. On-Off reverse output(s) will
turn off when the process variable exceeds setpaint. Proportional reverse output(s} will
decrease the percentage of output as the process value increases within the proportional
band.

4.1.2.2 LOCAL SETPOINT OPERATION

The instrumaent must be in the Contral mode to allow the setpoint value to be adjusted. In the
Control mode, to view the setpaint, press and release the UP or DOWN key. The green LED
under the SP labet will light to indicate that the displayed value is the setpaint. To change the
setpoint value, press and hold the appropriate key. Press and hold the UP key to increase
the setpoint or press and hald the DOWN key to decrease the setpoint. The setpaint will
change slowly at first then faster as the key is held pressed. i the setpoint will not increase,
chack the Program mode (page 25) to see that you: are not trying to increase the setpoint
above the setpoint limit SPL. Check that the Setpoint Change mode is on in the Enable
mode.

4.1.2.3 PROFILE OPERATION

To start a profile, press and release the SCROLL key to sequence the display to the profile
number display code P1, P2, etc. With the desired profile number displayed, press aither the
DOWN or the RUN/HOLD 1o start the profile. run will be displayed for about 2 seconds to
indicated that the profile is starting. The status lamps will indicate which segment is active
and i the profile is in the ramp or soak pertion of the segment.

To stop a profile that is running, press the RUN/HOLD key. The display will show hold for
about 2 seconds, then the process value for about 2 secands and then continue to display
this sequence. The profile timer will stop but the control, alarm, and event outputs will remain
active. The profile can be restarted by pressing the RUN/HOLD key. To exit the profile, go to
hold and then press and release the SCROLL key until the display shows oFF or CtrL, then
press the DOWN key. Pressing the DOWN key with oFF displayed will cause the control,
alarm, and events to be turned off. {Pressing the DOWN key with CtrL displayed will leave
the events as they were, and the controf and alarm outputs will remain active). The setpoint
will be the last setpaoint seen in the profile.

While a profile is running, it is possible to display additional profile status information. To
activate the Profile Execution Status Display sequence, hold the DOWN key and press the
SCROLL key. This will cause the display to sequence through the following series of display
codes and values:



Display Code Yalue

Pn Profile Number Aciual Profile Number

tr Time remaining in current Ramp or Scak Actual time remaining value
{in whatever units were config
ured in the pregram mode for
Pth)

E1,E2,E3 Event 1-3 status {if applicable) on or oFF

SP Current Setpoint Actual Setpoint Value

ProC Current Process Value Actual Process Value

PLCt Profile Loop Count remaining Profile Loop count Value
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Each code or value will only be displayed if they are appropriate. Each code or value will be
displayed for one second. This saquence wili continue until any key is depressed.

Ta start a profila running at some point within the profile other than start can be accomplished
by using the Profils Continue mode. Press and relaase the SCROLL kay until display is
PCon, then press the DOWN key. The display will be Pn; adjust the profile parametaer values
as needed in the Profile Continue Configuration mode, then press the AUN key. The
instrument will execute tha profile selected as directed by the infermation entered in the
Profile Continue mode. See Table 4-1, page 40. If you are running a profila and 1t is desired
to alter the profila you must go to hold and then scroll to the Off or Contrel mode before
entering Pcon.

Note: Pcon is not avallabie when Profile Time Base (Ptb) in Program mode has been
sel for Units Ramp Rate (EQ Oplion).

PROFILE CONTINUE MODE FLOW CHART
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TABLE 4-1 PROFILE CONTINUE MODE - Not avollable w-lun Plb;d, 500 b

STEP

10

DESCRIPTION

Profila Number

Profile Number Value

Sagment Number

Segment Number Value

Ramp Time Remaining

Ramp Time Remaining
Value

Soak Time Ramaining
Soak Time Remaining

Valua

Event{s)

Event(s) Status

DISPLAY
(ODE

Pn

Sn

rtr

Sir

£1-E3

on/oFF

(EQ Option only)

ACTION

Press the SCROLL key to see the
number of the last active profile.

If necessary, use the UP or DOWN key
1o change the profile number to the
desired value, then press the SCROLL
key.

Press the SCROLL key to see the
number of tha last active sagmaent.

i necessary, use the Up or Down key
to change the segment number to the
desired value, then press the SCROLL
key. DO NOT SET THIS VALUETO 0
AND ATTEMPT TO RUN THE
PROFILE. AN ERROR 19 WILL
DISPLAY AND THE PROFILE WILL
NOT RUN.

Press the SCROLL kay to sea the
Ramp Time Remaining value.

If necessary, use tha UP or DOWN key
to adjust the Ramp Time Remaining
value, then press the SCROLL key. If
tha time remaining is set to 0 when the
SCROLL key is pressed, the Soak Time
Remaining code will be displayed. If
the time remaining is greater than 0,
than the display will advance to the
Profile Loop Count code.

Press the SCROLL koy to see the Soak
Time Ramaining valua of the last active
profila.

i necessary, use the UP or DOWN key
to adjust the Soak Time Remaining
value, then press the SCROLL key.

If any event cutputs have been selected
in the Program mode then aach event
number selected will be displayed in
saquence. Press the SCROLL key to
ses the status of the event(s).

if necessary, use the UP key to turn on
an event that is off or the DOWN key 10
turn off an event that is on. Prass the
SCROLL key to sae the next event
number. After the last avent status is
selocted, prassing the SCROLL key
will advance the display to be PLCY.
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11 Profile Loop Count PLCt Press the SCROLL key to ses the
Remaining Profile Loop Count Remaining for the
last activa profile.

12 Profile Loop Remaining X if necessary, use the UP and DOWN
koy to adjust the Profile Loop Count
Remaining value.

To start a prafile running, press the RUN/HOLD key while in the Profile Continue mode. If no
changes were made to any of the Profile Continue parameters, press the RUN/HOLD key
twica. The profile selected will start at the point selected.

4.1.2.4 ON-OFF CONTROL

On-Off control can anly be implemented on contrallers provided with SPST relay or SSR
driver output(s), On-Off oparation can be assigned to aither or both output 1 and 2. The
On-Cff control can ba selected as direct or ravarse acting. Direct action is typically used in
cooling applications. The output device will turn on when the process value is greater than
the setpoint. Ravarse action is typically a heating application. The output device will turn on
if the process valua is balow the setpaint. A hysteresis adjustment is provided for On-Off
outputs. This adjustmant is in tarms of degrees/anginearing units and delines the width of
the

hysteresis bandwidth about the setpoint. This parameter may also be relarred to as a dead
band. Relay chatter can be aliminated by proper adjustment of this parameter. Whan
operating in On-Off control, the control algorithm will turn the output on or off depending upan
the setpaint, the relative pasition of the process value, and the hysteresis adjustment. The
respactive OUT1 or OUT2 indicator will illuminate to indicate that the output device is on.
The hysterasis will also affect the operation of the alarm output if used.

4.1.2.5 TIME PROPORTIONING CONTROL

Time Proportioning Control can be implemanted on controlters provided with SPST relay or
SSR driver output(s). Time propertioning can be programmed for output 1 and/or 2. Time
Propertioning control is accomplished by cycling the output en and off when the process
value is within the proportional bandwidth selected at a prescribed time period. The time
period is selected in the Tune mode by adjusting Ct1 and/er Ct2. The on time is a parcant-
age of the Cycle Tims,

Example: Calculated output % = 40%; Cycle Time adjustmant « 20 seconds
Output on time = .4 x 20 = B seconds
QOutpu! off time = .6 x 20 = 12 ssconds

4.1.2.6 CURRENT PROPORTIONING CONTROL

Current Proportioning control provides a proportional current output in response 1o process
value and setpoint. The current output can be selected for direct or reverse oparation. Direct
current output control is typicaily used for cooling applications. The current output will
increase as the nrocess value increases within the proportional bandwidth selected. The
reverse current cutput control is typically used in heating applications. The current output will
decrease as the process value increasas within the proportional bandwidth selacted,

The instrument can be programmed to provide 0 to 20mADC or 4 to 20mADC {if EQ option is
present) current output(s). The output selacted is dependent upon the final contrel element
being used in tha process. The output 1 and/or oulput 2 LED will be lighted whenever the
Current Proportional outputs are selsctad.
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4.1.2.7 POSITION PROPORTIONING CONTROL
Position Prapartioning control can be implemented on those contraliers provided with two
SPST ralay outputs or two SSR Driver outputs and Slidewire Feadback option.

Positioning proportioning control permits the use of PID contrel where the final contrel
glement is a modulating device such as a matorized valve. In this form, each of the two
raquired relays or SSR Drivers will be used to control the valve. One output is used to opan
the valve, the other is used to close the valve, The slidewire feedback is used fo provide a
signal relative to the valve armature position to the instrument.

As with the other proponioning control forms, the process input, tuning parameters and the
setpoint are used by the control algorithm to calculate the output % requried to correct for the
daviation between setpaint and process.

With Position Proportioning control, it may be necessary to adjust the Sensitivity (SEnS) Tune
moda parameter to reduce or eliminate oscillations of the motar around setpoint. If oscillation
occurs, increase the SEnS value until the motor stops osciliating. If the diffarantial between
the Open and Closed rotatian is too large, then decrease the SEnS value. Also, for proper
Position Proportioning operalian, it is necessary to specify the actuation time of the valve or
damper from fuil open to full clesed. If the motor has a stroke duration of 60 seconds, change
the value in the Cycle Time parameter Ct1 to 60. This ensures that the contralier will move
the motor for the proper amount of time when making adjustments.

4.1.2.8 DUAL QUTPUT CONTROL
Dual cutput control can be parformed when two outputs are spacified. The outputs may be
programmed for On-Off, Time Proportioning, or Current Proportioning, as applicable.

The output action is dependent upon the satpoint, the process vaiue, and Tune mode
parameters. ¥ twa proporitonal outputs are selected, both output proportional bands will be
biased so that 0% of output is seen when the process value equals seipoint. The output(s)
can be biased by the use of the Tune mode parameters FOP and SPrd as shown in

Figure 4-1 (below).

The first output is programmed as a proportional raverse output and the second as a propor-
ticnal direct cutput. {See Glossary, page 67, for definitions of these terms}. Dual proportion-
ing cutputs are provided with separate proportional bands and cycle time

adjustmants for each output.

FIGURE 4-1

100% 100%
Proportional Propartional
QOutput Reversa Direct Qutput 2
Acting Quiput Aciing Qulput
Control
Satpoint
| Process
=l - Yalue
First _/)_;[ \“-\_ Second
Output Cutput
Posilion = X x Y Posttion = Y



4.1.2.9 PROPORTIONAL OUTPUT PERCENTAGE DISPLAY
While in the Contral mode, press and hold the UP key and then press the SCROLL key to
cause the display to sequence through a series of display codes and values:

Po1 Parcent Qutput 1 {if applicable) Output 1% value
Po2 Percent Output 2 (if applicable) Qutput 2% value
Proc  Process Value Actual Process Value

Each code and output value wiil be displayed only if the corresponding proportional output is
present. Each code or value will be displayed for 1 second. This sequence of displays will
continue until the SCROLL key is pressed, which will then return the display to the normal
mode.,

4.1.3 MANUAL MODE FOR PROPORTIONAL OUTPUTS

Manual adjustments of the proportional output(s) can be used Io test the operation of the
output{s}, while tuning to establish basic process control, or to provide control of the
proportional autput{s) during the occurance of certain error conditions.

Note: The proportional oulpul{s) do not change automatically in rasponse to changes
in the process while in the Manus! mode. Be sure to pay close atltention lo the process
to avold damage.

To enter the Manual mede, press and release tha SCROLL key until you see Stby, Then
press the DOWN key . The Manual mode status LED will Jight to indicate that the Manual
mode is in use. Shifting from the Control to the Manual mode is bumpless, Tha propartional
autput(s) wilt stay at the last valua(s) calculated by the control algorithm. Po1 will appear on
the display if output 1 is a proportional output or Po2 if cutput 1 is not a propatrtional control. If
no keys are pressed, the display will sequence through the following displays:

Po1ifoutput 1is 3, 4, 5, 6, 7 then tha output 1 percentage of cutput valus
Po2 if output 2 is 3, 4, 5, 6 then the cutput 2 percentage of cutput value.
Proc will be displayed, then tha current procass value,

In order to vary a proporticnal output percantage value, press and release the SCROLL key
until the display code for the cutput is displayed Po1 or Pe2. Press and release the SCROLL
key again to see tha percentage of cutput value. Press the UP key to increasa the output
percentage vakia, Press the DOWN key to decrease the output percentage value.

Te return to the Control mode of operation from the Manual moda, press the SCROLL key
unti! you ses Po1 or Po2 then press the UP key. The display will change to Stby. Press the
SCROLL key until you see the mode you wish to enter, then press the DOWN key. If the
Autematic Transfer feature is selected in the Program mode, the instrument witl switch from
Manual mods to the Control mode when process vaiue reaches the setpoint value.

4.1.4 PROCESS RE-TRANSMISSION OUTPUT - EO OPTION ONLY

if tha instrument is provided with a current cutput not used for process control, this output
may be assigned to provide a linear re-transmission of the process value. This output can be
used to provide a process signal 1o remotely instailed recorders, panel meters, or dataloggers.
The process output is scaled for the application by using the Program mode parametars
process/satpaint value upper Pou and process/setpoint value lower PoL. The current output
resolution is @ 200 steps, so for the best re-transmission accuracy, the span between Pou
and Pol should be as small as possible. If a current output is used for re-transmisssion, the
carresponding control output, out1 or out2, cannot be assigned to it,

Upon an error condition, Process Value output will be set to O percent if tha 1st output control
is direct acting. if the control actien is reverse acting, the Process Value output will be set to
100 percent.
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4.1.5 SETPOINT RE-TRANSMISSION QUTPUT - EO OPTION ONLY

if the instrument is provided with a current cutput not used tor precess control, this output
may be assigned 1o provide a linear re-transmission of the setpoint value. The setpoint
output is scaled far the application by using the Program mode parameters process/setpoint
output value upper Pou and process/setpoint output value lower PoL. The current output
rasolution is @ 200 steps, so for the best re-transmission accuracy, the span between Pou
and PoL should be as small as possible. f a current output is used for re-transmission, the
carrespending control output, out1 or out2, cannot be assigned 1o it.

M

Alarm Operation 4.2

The type of alarm is selectad in the Program mode as follows:

1. Process Alarm Direct - the alarm will be on i the procass value is greater than the process
value selected.

2. Process Alarm Reverse - the alarm will be on if tha process value is less then the process
value selected.

3. Deviaticn Alarm Direct - the alarm will be on if the process valua is greater than the
sotpoint plus the deviation value selected.

4. Davation Alarm Reverse - the alarm will be on if the process value is less than the
setpeint plus the davation value selected.

5. Deviation Band Alarm Open Within - the alarm will be on if the process value is greater
than one hall the deviation band alarm values selected above or below the setpoint.

6. Daviation Band Alarm Closed Within - the alarm will be on if the process value is less than
ona half the deviation band value selectad above or below the setpoint.

The alarm will be active while the instrument is in the Control mode or while the profila is
running. Relay and solid state relay drivers can be assigned 1o provide output capability to
the alarm tunction.

The alarm value {Process, deviation or bandwidth) is selected in the Tune mods.

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

M

Tune Mode Operation 4.3

Proportional output control may require the adjustment (tuning) of the PID and other related
paramsters. This provides a means for the instrument's control algorithm fo be adjusted to
meset specific application requirements.

4.3.1 SYSTEMATIC TUNING METHOD

1. Changes in tuning parametars should be made one at a time.

2. After making any changes in tuning parameters, a disturbance should be introduced info
the process so that the process reaction may be observed. This process reaction, or
recovery, will tell whether the tuning parameters provide the desired control. It is usually
sasiest to make a step changa in setpoint 10 introduce this disturbance.
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3. The changse in setpoint, or disturbancs, refarenced above should be large snough to
cause an observable deviation of process from setpoint. However, this change should not
be so large that it will cause the contraller output to proceed to aithar extreme limit.

4. Controller tuning for aptimal control is not hard and fast, BE PATIENT. The process will
take a certain amount of time to react to the setpoint changes during tuning. The amount
of time depends upon the specific process, however, a period of 8 to 12 minutes should be
allowed between changes. The important point to remember is to allow the process to
react completely, do not rush through tuning of the controller, f the complete process
reaction is not observed, optimum control may never be achieved.

5. Time Proportioning centrol output(s) requira{s) the cycle time to be adjusted for the
application. Short cycle times typically rasult in the most accurate process control, but will
cause the quickest wear out of any mechanical eomponents.

6. Leave all other tuning parameters {except for the alarm settings, if used) at the factory
default settings. Obtain the best passible process reaction by adjusting the Proportional
Bandwidth parameter. The selting that achieves the best response for the process should
ba left in the controllar programming, and should be noted on the Soflware Reference
Shest in Appendix E {page 75).

7. li thers are to be no se!point or load changes in the process, tha Proportional Band
adjustment may be all that is necessary for proper control. I an offset still exists (the
process does not settle out at selpoint with the best possible proportional band adjustmaent)
Manual Reset may be added to eliminate this offset.

8. Auto Reset may be added to eliminate offsets and improve respanse to setpoint and load
changes. Increase Aute Reset from 0in 0.2 increments. Start with a small amount.
Increase this increment if there is no apparent reaction. Remember to allow the process 8
to 12 minutes to react.

9. It necessary, Rate may be added. Rate is a dynamic tuning parameter, Rate may ba
required to compaensate for process lags or to halp inhibit reset windup when a large
amount of Auto Reset {4 or 5 repeats per minute} is being used.

10. Controller tuning is not hard and fast. It may ba necessary to adjust the tuning parameters
over a period of time to obtain optimal contral of the procass.

4.3.2 TIEGLER NICHOLS TUNING METHOD

This procedura has been determined empirically to yield 1/4 ampitude decay tuning parame-
ters that are determined by watching the system in a sustained oscillation {curve C, page 46)
the ultimate proportional band and ultimate time period) and then using these valtues from this
sustained oscillation to calculate ideal parametsrs.

Determining Ultimate Proportiona! Band and Uitimate Time Peripd

1. Set Manual Resat rSat to 0.0, set ArSt fo 0.0 and set rAtE to 0.0

2. Enter the Control mode of operation, obsarve the process reaction.

3. Set the Proportional Band (PB} at 100 and upsat the process and obsarve the
rasponse. One easy method for imposing the upset is to move the setpaint for a

few seconds and then return it to its original value.

{Continued on next page)
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4. Achieve a response curva similiar 1o the sustained oscillation (curve C), this is the
Ultimate Proportianal Band (UPB) and Ultimate Time Period (UTP).

a) It the respanse curve from step 3 does not damp out, as in Curve A from

the drawing, the PB is 1oo low. The PB should be increased and step 3
repeated.

b} I the response in step 3 damps out, the PB is too high., The PB should
be decreased and slep 3 repeated.

Thess vaiues obtained for Ultimata Proportional Band {(UPB) and Ultimate Time Period {UTP)
are usad 1o calculate ideal P, P1, PD, PID tuning parametars using the following Ziegler-
Nichols equations:

Proportional only control (P) -
P(Pb) = 2 x UPB (degrees or units)
Proportional plus automatic reset (P -
P {Pb) = 2.2 x UPB (degrees ar units}
[ {(ArSt) = 1.2/ UTP (repeats per minute)
Proportional plus derivative {or rate) (PD) -
P (Pb) = 1.7 x UPB {degress or units)
D (rAlE} = UTP / 8 {minwtes)
Proportional plus automatic reset plus derivative (P1ID)
P {Pb) = 1.7 x UPB {dagreas or units)
1{ArSt) = 2 / UTP (repeats per minute)

D (rAtE) = UTP /8 {minutes)

If an overdamped responsa is desired, multiply the proportional band by twe.

F

]

Curve A : unstable
Curve B : stable

Curve C : continuously cycling,

ultimate PB and pericd
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Service 5.1

This section contains Calibration, Test and Trouble-shooting procedures that can be
performad by the user. Instruments are calibrated to all input type specified when ordered at
the factory prier to shipment. Ra-calibration should not be necessary under normal operating
conditions.

Calibration 5.2

Coution: Do not attempt any of these colibrutions without the proper test equipment with spedfications
equol 1o or better than those listed.

Press and releass the SCROLL key to sequence the display until CAL appears. |f CAL does
not appear, refer 1o Saection 3 for instructions on how to enable the Calibration mode. When
CAL appears on the display, press the DOWN key. The display will read CAL 1. CAL 1 can
be initiated at this time ar press the SCROLL key to advance the display to other calibrations
available.

CALIBRATION FLOW CHART
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TABLE 5-t CALIBRATION PROCEDURES

Calibration

Procedure Description

CALA1 Re-initialization of Program and Tune mode values.

CAL 2 Main Calibration used by all inputs, This is the only calibration requried for
voltage and millivolt inputs.

CAL3 Cold Junction Compensation calibration used to correct for component
variation in CJC circuit.

CAL4 Cold Junction utility. The temperature of the cold junction is displayed. No
adjustment is mada with this procedure.

CALS RTD input calibration used to correct for component differences in the RTD
input circuit.

CAL 6 CJC turn on/off.

CAL7 Factory Use Only,

CALB Re-initialization of all profile information

5.2.1 CAL | PARAMETER INITIALIZATION

This procedure is performed to erase the information that was enterad in the Pregram and
Tune modes. All parameters will be rasst to default values. Prior to baginning this procedure
record the Program and Tune moda parametars so that they can be re-entered. No special
test equipmant is required.

With CAL 1 displayed, depress and hold the DOWN key, then press the SCROLL key. The
display will momaentarily go blank. Release the keys. CAL 1 will reappear on the display.
This calibration can be done again or another may be selected.

5.2.2 CAL 2 MAIN CALIBRATION

This procedure determines and saves calibration values which correct for component
variations relating to the input measuring function of the instrument. This is the only
calibration required for the valt and millivolt inputs. Additiona! calibration procedures are
required for thermocouple and RTD inputs.

A 50.00 + .01 mVDC source is required for calibrating. In addition, make sure that JU1 on the
Precessor board is in the “non volt” position. See Appendix A-2 {page 64).

Make sure alt input wiring is disconnected. Short the input terminals 1 and 3 or apply

0.00 + mV to the input. With CAL2 displayed, press and hold the DOWN key, then press the
SCROLL key. Release both keys and the instrument will display hLd1. Depress the DOWN
key; dELy will appaear for up to ten seconds, then SCAn will appear for up to ten seconds. |If
the calibration reference number which appears is not between -50 and +50, proceed per note
below. Otharwise, connect a 50.00 + .01 mV source to the input terminals. Press the DOWN
key and dELY will be dispiayed for ten seconds and the SCAnR for ten seconds. Then CAL2
will reappear. if thera is a problem, the appropriate error code will be displayed. Restore JU1
to the position necassary for the input type.
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NOTE: If the caiibration reference number fails outside the -50 to +50 range, depress
the SCROLL key and CALZ2 will be displayed. Depress the DOWN key and perform the
calibration once more. Repeat the calibration until the number {alis within the toler-
ance limits. If the calibration number remains oulside these limits, check the connec-
tions to the test equipment and try the caltbration again. If the number stlli does not
aproach the tolerance limits contact an Applications Service Englineer at the factory or
a local representative.

Etror Recover - see 5.4 {page 56) for details. However, ba sure that the millivolt source is
securely connected, functioning properly and the polarity is correct. Press the DOWN key to
bring the instrument back to dELy and try the calibration again. The calibration can be exited
at anytime. hlLd1 or the reference number is displayed by pressing the SCROLL key.

CAL 2 QUICK CALIBRATION

This routine will allow the operator to execute a rough calibration on their unit via the keypad
with no other equipmant or disturbance to established wiring. It is intended 1o ; 1 avide a partial
recavery frem a calibration corruption whare the necessary equipment indicated in Cal 2-5
may not be available. It should be noted that this is not intended as a substitution to the main
calibration procedure describad earlier and may considerably deter from the accuracy of the
instrument.

With CALZ displayed, press and hold the DOWN ARBROW kay, then prass the SCROLL key.
Release both keys and the instrumet will display hLd1. Press and hold the UP ARROW key,
then press the SCROLL key. Tha display will momentarily blank and then CAL1 will be
displayed. Relaase bath keys and depress the UP ARROW key. CAL will be displtayed.

5.2.3 CAL 3 COLD JUNCTION COMPENSATION

This procedure determines and saves calibration values which carract for component vari-
ations relating to the cold junction compensation. This calibration must be preceded by CAL2
the main calibration, to properly calibrate the instrument. These two calibrations are all that is
neaded for proper operation with thermocoupls inputs.

Test equipment: : one type J tharmocouple and one mercury thermometer, accurate to + .25
degrees C or equivalent are raquired.

Make sure all input wiring is disconnected and connect the J thermocouple to the input. Place
the thermometer next to the thermocouple and allow the controller to warm up for 30 minutes,
before proceeding with the calibration.

With CAL3 displayed, press and hold the DOWN key, then press the SCROLL key and the
vnit will display hoLd. Release both keys. Press the DOWN key and dELy will be displayed
for ten seconds, then SCAR for ten seconds. If SCAN remains in the display for much longer
than ten seconds, refer to the the note below. The instrument will compute and display the
cold junction temparature to the nearest tenth of a degree C. Compare reading with ther-
mometer and use the UP and DOWN keys te correct the reading, if necessary. To end
procadure, press the SCROLL key and CAL3 will be displayed again.

NOTE: If the instrument continues to display in SCAnR, procesd as follows. With SCAn
displayed, press the SCROLL key. The instrument will display hol.d. Prass the UP key .
The instrument will begin the calibration procedure with a default value and proceed to dELy.
Compleate calibration as described above.

Error recovery - see section 5.4 {page 56) for details on specific errors. The calibration can
be exited at any time. hold is displayed by pressing the SCROLL key.
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5.2.4 CAL4 COLD JUNCTION UTILTY
This procedure displays 1he temperature the cold junclion compensator is sensing. Notest
aguipment is required.

With CAL4 displayed, press and hold the DOWN key, then press the SCROLL key. Releasa
both keys and SCAn wili be displayed for 10 seconds whila the instrument senses the GJC
temperature. The result will then be displayed to a tenth of a degree C. The input terminals
must ba shorted. CALJ must first be performed. The displayed temperature Is not the
ambient lemperature. It is the temperature of the CJC. To exit, press the SCROLL key
and CAL4 will be displayed.

5.2.5 CALSRTD INPUY

This procedure determinas and saves calibration values relating to RTD inputs. This
cafibration must be preceded by CALZ o properly calibrate the instrumant. A decade
resistance substitution box with .01% resolution or equivalent is required. Make sure that the
Processor board jumper JU1 Is In the non-voit position (Appendix A-2, page 64) and
that the Option board jumpers JU2 and JU3 are in the proper positions (Appendix A-3,
page 65).

With CALS displayed, press and hold the DOWN key and then press the SCROLL key. The
display will now be hLd1 to indicata that the instrumant is set 1o calibrate the RTD input.
Connect the decade box at 100 chm setling across the input lerminals 1 and 3 and a jumper
wire from terminal 1 ta 5. Press the DOWN key and dELy wilt be displayed for 10 seconds,
than SCAnN for ten seconds. When hlLd2 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 display
will change to dELy for 10 seconds, followed by SCAn for ten more seconds. CALS will be
displayed after the calibration is compieted.

1Qr [0 ry:
See section 5.4 (page 56) for details on specific errors.

The calibration can be exited when 1he instrument displays hLd1 or hLd2 by pressing the
SCROLL key.

5.2.6 CALb COLD JUNCTION COMPENSATION
This routine provides selection of operating modes for the cold junction compensation used
for thermocouple inputs.

With CALB displayed, press and hold the DOWN key, then press the SCROLL key. The
instrument will display €6 and the number of the made in effect. Prass the UP or DOWN key
to change the mode selaction, indicated by the number 1o the right of the 6. Pressing the
SCROLL key will exit the calibration with the last number displayed in effect.

The selected mode will remain in effect if power is interrupted. To return the instrumant to
normal operation, CAL6 must be exited, with mode zero selected, or CAL1 must be executed
ta initalize al! parametars.

Mode 0: Normal cperating mode.

Made 1: Cold Junction Compansation temperature will be internally fixed at ¢ degrees C by
the software to facilitate linearization testing when using an uncompensated millivolt source to
simulate tharmocouple millivolt input signal.

Note: If the Process Value exceeds 999.9, the leftmost digit will be the letter o with a bar over
it. The other digits will be valid.



5.2.7 CALB PROFILE REINTIALIZATION

This procedure is used {o erase all profiles that have baen entered in the instrument. Be sure
to record any profile information on the Profile Recording Sheets (Appendix F, pages 78 and
79) so that they can be re-entered.

With CALS displayed, press and hold the DOWN key, then press the SCROLL key. The
display wili blank momentarily and then CALS will be displayed.
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Key

R

Actual Display

On/CAf Display -
Use arrow keys
to furn on o off

Scroll Key

Use arrow keys
to change value

Up Arrow Key

Down Arrow

Numeric Display -

Test Mode Procedures 5.3

To enter the Test mode, press and release the SCROLL key until tESt appears on the
display, then press the DOWN key. 1St1 will be displayed, press and releasa the SCROLL
key to advance the display 1o the desired test. Test 1, 2 and 3 are performed as 2 unit so the
display will advance directly to tSt4 from tSt1. Listed below in Table 5-2 are the test proce-
dures availabla. Test 1, 2 and 3 are performed on start up, petiodically during operation, and
on entry into the Test mode. Test 4 is executed on entry into and periodically during the
Operation mode. These tests can be used as a trouble shooting aid.

TEST MODE FLOW CHART

1ESt

1St

|

1514

tSi5

1516

- -

[ * 1517
| * tSt8
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TABLE 52 TEST PROCEDURES AND DESCRIPTION

I D o

Test1 Microprocessor internal RAM test. Used to check the processor RAM 1o
maks sure it is functioning correctly.

Tast 2 Extarna! RAM test, used to test tho RAM chip for proper function.

Test3 EPROM checksum test, used the check that the EPROM program is
correct,

Test 4 Externat RAM checksum test; instrument test and idantifies how many times

Errors 16, 17 and 18 have occured.

Tests Verifies that all keys are functional and all LEDs are working.

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

Test 7 This procedure will allow operator to adjust the current cutput valua to

check the output and to test the opsaration of the external device.

Test 8 This is the same as Tast 7 excapt it is for Output 2.

Test 9 Auxiliary Input Test. Allows for the viewing of the optional auxiliary input
voltage level.

Test A Communications Hardware Test

5.3.1 TEST 1 INTERNAL RAM TEST
Taests the Random Access Memory internal to the microprocessor. No special test equipment
is required,

With tSt1 displayed, press and hold the DOWN kay, then press the SCROLL key. tSt1 will be
displayed momentarily while the test is in progress. Upon successiuf campletion, the
instrument will proceed to Test 2,

5.3.2 TEST 2 EXTERMAL RAM TEST
Tests the battery backed-up RAM external to the microcomputar Na special test equipment is
requirad.

After completion of Tast 1, 512 will be displayed momentarily while tha test is in progress.
Upon successfu! completion, the instrument will proceed to Test 3.

5.3.3 TEST3 PII‘RIOGRAM EPROM TEST
This is a checksum test to verify data integrity of the stored program. No spacial test
equipment is required,

Atter completion of Test 2, t5t3 will be displayed momentarily while the tast is in prograss.
Upon successiul completion of Test 3, 15t1 will be displayed.
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5.3.4 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, 17 and 18. The unit may have automatically
recoverad [rom these errors. Ne special test equipment is required.

With 1S4 displayed, press and hold the DOWN key, then press the SCROLL key. Tha
display will blank momentarily, then momentarily display three numbers, and then t5t4 will be
displayed. These numbsrs indicate the number of times Error 186, 17, and 18 have occured
respectively. Test 4 can be executed again, or another test may be selected.

5.3.5 TEST 5 KEYPAD/DISPLAY TEST
This test allows the operator 1o verily that the keys work and that alf display elements can be
lit. No special test equipment is required.

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

Key Display

SCROLL SCrL

ur uéro

DOWN dAro

RUN/HOLD run

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

To exit, press the SCROLL and UP key simuftaneously, 1515 will be displayed.

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

With tSt6 displayed, press and hold the DOWN key, then press the SCROLL key. oFF will be
displayed. For SPST Relay outputs, connect the malar across the relay output in the ohm
scale. The meter should read continuity with the relay on and infinity when thae relay is off.
For SSR Driver autputs, connect the meter across the output in the Voli DC scale. The meter
should read 5 VOC when the SSR driver is on and 0 VDC when the driver is off. Prass and
release the DOWN key to advance through the following sequence:

Digplay

rLYA A Only
rLYb B Only
rLYC C Only
oFF None

To exit, prass the SCROLL key and tS16 will be displayed. The existence of Relay and Salid
State Relay Driver output{s} is dependent upon the hardware configuration.

5.3.7 TEST 7 CURRENT 1 OUTPUT TEST

This test allows the operator 1o verify that the current oulput{s} are functioning propetly or will
allow the selection of an output valua for tasting of associated equipment. A milliamp meter is
required far testing.

With 1517 displayed, press and hoid the DOWN key, then press the SCROLL key. The
display will indicate 4 miliamps. Use the UP and/or DOWN key to increase or decrease the
currant cutput in 1 mADC steps from 4 to 20mADC. The current cutput reading should be

+ 0.5 mADC at any output valus. To exit the test, press the SCROLL key and tSt7 will be
displayed. The existence of mADC current output is dependent upon the hardware
configuration. See Appendix A-3 (page 65 or 66} to make sure hardware is present.
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5.3.8 TEST 8 CURRENT QUTPUT 2 TEST
This test is the same as Test 7 except that it is for Output 2.

5.3.9 TEST 9 AUXILIARY INPUT TEST

This test allows the operator to verify that the auxiliary inputs used for mator modulation
feedback and remote Run/Hold centact closure are functiening properly, A variable voltage
saurce, 5VDC, is required for testing.

With 1St8 displayed, press and hold the DOWN key, then press the SCROLL key. The
Auxiliary input voltage will be displayed to the nearest hundredth of a volt. Connect the +5V
source across the Auxiliary input terminals (terminals 8 and 5) and adjust the supply up and
down to verity that it changes on the display. The displayed voltage should typically be
0-5VDC +/- 0.3 volts. To terminate the test, press the SCROLL key. The display will show
tSt9. Test @ can be initiated again or another may be selected. The existence of the auxiliary
inputs tested in Tast 9 depends upon the hardware configuration.

5.3.10 TEST A COMMUNICATION HARDWARE TEST

(Communications Option)
This test allows the operator to verfiy that the communications hardware is functioning

properly.

With tStA displayed, press and hold the DOWN kay then press the SCROLL key. The display
will indicate SEnd. Each tima the DOWRN key is depressad, the unit will toggle between SEnd
and rEC (receive). With the dasired function salected, depress the SCROLL kay. The unit
will perform as described below,

in the SEnd (send or transmit} modae, the unit will repeat the foliowing sequence. First it will
enable the transmitter and put a logic 1 on the line for one second. Second, with the
transmitter still enabled, it will change the logic lavel to 0 for one second. Third, it will disable
the transmitter for one second, In the rEC mode, the unit wiill have its transmitter continuously
disabled. In sither mode, the unit wifl monitor the line and display rEC1 or rECO whan it
senses a logic 1 or 0 on the line respectively. in the SEnd modse, the unit will display rEC
whaen the transmitter is disabled.

To perform an internal test and verify the basic operation of the hardware, place the unit in the
SEnd mode and verify that the display cycles through rECt, rECD and rEC. To verily that the
transmitter functions propetly, two LED"s, each with a current limiting resistor, can be
connected to the communications terminals, with thair polarities connected oppositely, and it
should be observed that the following states are produced: one LED on, then the othar LED
on, then both off. Alernately, a load resistor can be placed on the terminals and it can be
observed that the voltage generated across the load resistor is as follows : >+3 VDC, then
>-3 VDC, and then 0 VDC.

Another methed, which would also apply to an applications network, would be to connect one
of mora units in the Receive mode to a first unit in the Send mode. All of the units in the
Receive mode should have their display alternating in sync with the first unit which is in the
Send mode. When the sending unit displays rEC, the receiving units should disptay rEC1.
To terminate the test, press the SCROLL key for ona second. Upon exit, tStA will be
displayed. Test A can now be initiated again or ancther tast selected.
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L ]
Trouble-shooting and Diagnostics 5.4

This section consists of two columns. Thae first column is 2 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 arder until the condition improves or ali the steps have been com-
pleted. If the instrumant condition has not improved, contact the nearest repraesentative or
factory for assistance.

Trouble-shooting should be performed by qualified personnel using the proper equipmant

and following all safety precautions. Whaenever possible, the trouble-shooting shouid be
accomplished with the electrical power disconnected. The instrumant contains static sansitive
companents so care should be taken to observe anti-static procedures.

Condili o S

Display is blank 1. Verify that the carrect instrument pawer, as indicated
on the wiring labei on the housing, is supplied to
terminals A & B. I the voltage is not correct, check
the power source.

2. Turn off the instrument power. Wait about § seconds
then turn the power on again.

3. Turn off the instrument power, loosen the front panel
screw and remove the instrumaent from the housing.
inspect the instrument for poor connections.

a. The white ribbon cable that connacts the
Processar board (Appendix A-2, page 64) to
the Power Supply Board (Appendix A-1, page
63), must be properly aligned and seated.

b. The Front Display board pins should be
properly aligned and seated in the seckets on
the Processor board (Appendix A-2, page
§4) and the Power Supply board {Appendix
A-1, page 63).

¢. The EPROM and RAM chips, located on the
Processor board {Appandix A-2, page 64)
must be free from corrasion and firmly seated
in the socket. Also check the Display Driver
chip U loacted on the display board for the
same. Rainser the instrument in the
housing, tighten the panel screw, and turn
on the power.

4. Turn off the instrument power, Prass and hold the UP
and DOWN keys. Turn on the power. Hold the keys
depressad for about 10 seconds. If the display lights
the model number, Program , Tune and Profile mode
paramsters will need 1o be re-entered {pages 25 - 35,
o7 the Software Ref. Shest, pages 75-77, if already

filled out).
Model Number Displayed 1. Turn off the instrumant power, wait 5 seconds then
is incorred reapply power. Verily that the number displayed

during the power up sequance is the same as
indicated on the label affixed 10 tha lower front of the
display bezet.



. Turmn ofi the power to the instrument. Press and held

the UP and DOWN keys and turn on the power. Keep
the keys deprassed until the model number resets to
6100000, Release the keys and turn off the power.

. To enter the correct model number press and hold the

SCROLL and DOWN keys and turn on tha instrument
power, 6100 should be displayed. Wait about 5
seconds and release the SCROLL key first and then
release the DOWN key. The display should

remain 6100, Use the UP/DOWN keys as necessary
to change the displayed numbar to match the first 4
digits of the model number. After adjusting thae first 4
digits to the proper values, press the SCROLL key and
the display will change to 000-. Use the UP/DOWN
kays to set the Jast 3 digits of the model number to the
corract values. Press the SCROLL key and the power
up saquence will complete. The Program , Tune and
Profile mode parameters will nesd to be re-entered
{pages 25 - 35, or the Software Ref. Shest, pages 75-
77, it already lilled out).

Relay /SSR Driver Outputls)
Malfuaction

—

. Verify that the Proagram and Tune modae parameters

are correctly set (pages 25 - 32 or the Software Ref.
Sheat, page 75, if already lilled out).

Turn off the power to the instrument. Whait about 5
seconds and turn the power an again, Confirm that
the model number displayed during the power up
sequance indicates that the oulput{s) is/are present in
the instrument. This number should match the
number on the labal affixed to the bottom of the

frant display bezel. if the model # is incorect, follow
the steps for "Model ¥ displayed Is Incorrect™.

. Turn off the powaer to the instrument. Loosen the front

panel screw and remove the unit from the housing.
Inspect the Power Supply board (Appendix A-1, page
€3) for the presence of the output device(s). Relay A
is located at K1, Relay B at K2, and Relay C at K3. A
relay output will appear 1o be a cube. The SSR Driver
will appear as a resistor and a jumper wira. The
output will not work if the bardware is not prasant.

Check the output operation by performing Test 6 as
described in the Test section {page 54). if the
output(s) function(s) in the Test mode, re-examine the
Program and Tune mode paramaeter seitings (pages
25- 32, or the Software Ref. Sheet, page 75, if already
filled out).

. lf the cutput appears not to turn off, remove the power

to the instrumant. Loosen the front panel screw and
take the unit out of the housing. Clip the resistor
located on the Power Supply board {Appendix A-1,
page 63) for the ouvtput(s) that seam {o stay on. A .01
micrafarrad, 1 KV should be connected from the
lerminal listed below, for the cutput where the resistor
indicated was remaved, to the AC ground.

{Continued on next page)
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{Continved from page 57)
Relay A R12 Terminal C
Relay B Ri13 Teminal E
Relay C R14 Terminal G

Aeturn the instrument to the case and tighten the front
panel screw. Turn tha power on to the instrument and
check tha operatien of the cutput(s).

mADC Output{s) 1. Vbriiy that the Program and Tune mode parameters
Molfwnction ara correctly set {page 25 & 32 or the Software Ref.
Sheet, page 75, if already filled out).

2. Turn off the power %o the instrument. Wait about 5
seconds and turn the power on again. Confirm that
the model number displayed during tha power up
sequence indicates that the output is present in the
instrument. The number should match the model
number on the label focated on the bottom of the
front display beze!. If the model # is incorrect, follow
the steps for "Model # displayed is incorrect” {page
57).

3. Verily that the hardware is present on the Opfion
board {Appendix A-3, page 65 or 66).

4. Check the output operation in the Tast mode. Use
Tast 7 for Output 1 and Test 8 for Qutput 2. If the
output works in the Test mode, re-check the Program
& Tuna mode parameter settings { pages 25 - 32,
or the Software Ref. Sheet, page 75, if already filled
out).

Ervor Code Displeyed

SnSr 1. Inspect the sensor for proper operation and

Sensor Break or out of range connection to the instrument. Acceptable sensor
ranges for the instrument are listed in the
Specifications section of Appendix D (page 71).

2. Verify that the Program mode input selection matches
the sensor input connacted.

3. Check that the input conditioning jumpers on tha
Processor board {Appendix A-2, page 64) and the
Option Board (Appendix A-3, page 65 or §6) are in the
proper position for the sensor input.

4. Parorm the calibration procedure(s), as described in
the Calibration section (page 47) for the sensor input

type.

FbEr 1. Inspect the Slidewire Feedback connections at

Stdewire Feedback Error terminals 8, 7 and 5. Be sure that the connections are
the same as shown in tha position propertioning
illustration {page 20}.



. Measure the resistance of the Slidawire segment. The

minimum resistanca must be 135 ochms, the
maximum 10 K ochms.,

. Parform the Auxiliary Input Test, Test 9 as described

in the Test saction (page 55). The voltage indicated
should bae between 0 and 5 VDC.

. Turn off the power to the instrumant. Loosaen the front

panel screw and take the instrument out of the
housing. Verify that the jumper JU-1 an the Option
board (Appendix A-3, page 65} is in the Metor
Modulation position,

Hi - Input more than 10%
Over Span

. Perlarm the staps listed for the SnSr error condition

{page 58).

Lo - Input mora than 10%
Under Span

. Perform the steps tisted for the SnSr error condition

{page 58).

o - display overranged
{the "broken 6" appears
on the left side of the display)

. If this error code is displayed as a Program or Tune

mode parameter value, perform CAL1 procedure as
described in the Calibration section (page 48).

. Ifthis error code appears as part of the model number

during the power up seguence, follow the steps listed
for the "Model # is Incorrect” condition {page 57).

. If this error appaars in the process reading and dPoS

equals 1, then it means the process is greater then
999.9.

Er1 - Microprocessor RAM
Failure

. Turn off the power to the instrumaent.

. Loosen the front panal screw and remove the

instrument from the housing. Inspact that the
microprocassar (U1} is properly seated in the socket
located on the Processor board (Appendix A-2, page
64). Return the instrument to the housing and tighten
the front panel screw. Turn tha power on.

Er2 - External RAM Fa“ilura

. Turn off tha pawer 1o the instrument, Wait 5 seconds

and turn the power on.

Erd - EPROM Chacksum
Failure

. Perlorm the steps listed for Ert except that the

EPROM (U2) on tha Processaor board {Appendix A-2,
page 64} shouid be inspactad.

Er4 - RTD Mismatch Error

. Check the connections to the instrumant for the RTD

Input Calibration procedure {page 50). Repeat the
RTD Input Calibration.
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Turn off the powaer to the instrument. Wait 5 seconds
and turn the powaer on.

Turn off the power to the instrument. Loosen the front
panal screw and remove the instrument from the
housing. Inspect the white ribban cable that connects
the Processor board to the Power Supply board. Be
sure that the cable is properly aligned and seated in
the socket on the Power Supply board. Return the
instrumant to the hausing and tightan the front panel
scrow. Turn the power on to the instrument,

. Connect the instrument ta another AC power source,

Turn off the power to the instrument. Wait & seconds
and turn the power an.

. Turn off the power to the instrument. Loosen the front

panel scraw and remove the instrument fram the
housing. Inspect the white ribbon cable that connects
the Processar board to the Power Supply board. Be
sure that the cable is properly aligned and seated in
the socket on the Power Supply beard. Return the
instrument to the housing and tighten the front panel
screw. Turn on the power to the instrumant.

. Connect the instrument to another AC power source.

Turn off the power to the instrument. Wait S seconds
and turn the power on.

Turn off the instrumant power. Loosen the front panel
screw and remove the instrumant from the housing.
Inspect the whita ribbon cable that connects the
Processor board to tha Power Supply board. Be sure
that the cable is properly aligned and seated in the
socket on the Power Supply board.

Connect the instrument to another AC powaer source.

Ers - No.Z-ero Crossings 1.
Deatected
2.
3
Er6 - AC line helow 45 HZ 1.
2
3
Er7 - AC line over 65 HZ 1.
2.
3.
Er8 - Cal 2 Volt Input E-rror 1.

Chack 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 48).

Loosan the front panel screw and remove the
instrumant from the housing. Inspect the Processor
board (Appendix A-2, page 64) to insure that the input
conditioning jumper JU1 is in the non-volt position.

Perform the CAL2 procedure as describaed in the
Calibration section (page 48).

Er9 - ADC Roferance Number 1.

Error

Parform the CAL2 procedura as described in the
Calibration section {page 48).
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Er10 - ADC Relerence
Voltage Error

. Perorm the CAL2 procedure as described in the

Calibration section (page 48).

Er11 - Cold Junction
Compensation Error

Er12 - CAL2 Voltage Error

Be sure the Cold Junctio_n Sensor is firmly attached
to terminals 2 and 4,

Pararm the CAL3 procedure as described in the
Calibration section {page 49).

Check that 50mVDC is properly connected to the
instrument and is within the tolerance limits as
indicated in the CAL2 procedure of the Calibration
section (page 48).

Loosen the frant panel screw and remove the
instrument from the housing. Inspect the Processor
board {Appendix A-2, page 64) to insure that the input
conditioning jumper JU1 is in the nan-volt position.

Perlorm the CAL2 procedure as described in the
Calibration section (page 48)

Er13 - RTD CALS Input Error

Check that the resistance davice is of the comrect value
and propetly connected to the instrument and is within
the tolerance limits as indicated in the CALS procedure
of the Calibration section (page 50).

. Loosen the front panel screw and remove the

instrument from 1he housing. Inspect the Procassor
board (Appendix A-2, page 64} to insure that the input
cenditioning jumper JU1 is in the non-volt position and
that the Option board jumpers (Appendix A-3, page
65) JU2 and JU3 are in tha RTD position.

. Parform the CAL 5 procedurs as described in the

Calibration section {page 50).

Er14 - Cold Juncticn
Compensation Error

. Be sure the Cold Junction Sensor is firﬁ;iy attachad

to terminals 2 and 4.

. Parform the CAL3 procedure as dascribed in the

Calibration section (page 49).

Erl5 - Ground Relerance
Tolarance Error

. Pertorm tha CAL2 procedura as described in the

Calibration section (page 48).

Er-16 - Program/Tune Mode
Checksum Error

. Record all Program and Tune mode parameters.

Perform the CAL1 pracedure as described in the
Calibration section {page 48). Re-enter the Program
and Tune mode paramaters.

Er17 - Calibration Checksum
Error

. Perform the calibration procedures that are nesded for

the input sensors that will be used (page 48).
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Er18 - Profile Data
Checksum Error

EHQ :--;I;fié&_to run proiile
with 0 segments

1. Record all Profile data that was entared. Perfarm
the CALE procedure as dascribed in the Calibration
saction {page 51). Re-enter the Profile data as
neadad.

1. Press the RUN/HOLD key, then press and release the

SCROLL key until oFF or CirL are displayed, then
press the DOWN key. This errar occurs if a profile
number is selected in a Profile Continue mede for a
profile that has not been developad.

Er20 - Setpoint Error

1. Use the UP or DOWN key tt.'.-a_c“ha-nge the setpaint
value,

2. Record all Program and Tune mode parameters.
Parform the CGAL1 procedure as described in tha
Catibration section (page 48). Re-enter the Program
and Tune mode parameters.

Er36 - Incorrect Cystal
For Digital Comm.

Er37 - Incorrect Micro.
For Digital Comm.

1. Turn off tha powaer to the instrument, wait 5 seconds
then turn the power on.

2. Check the cyrstal for 11 MHZ Y1 {see Appendix A-2,
page 64)

1. Tumn off the power to the instrument, wait 5 seconds
then turn the power on.

2. Check to make sure U1 is a B032 (see Appendix A-2,
page 64}

Errors 70 through 73 ore communication erroes that ore briefly displayed when they occur.

Er70 - The Controller was
unabie to respond within 250
milliseconds

When the unit receives a complete message, the
controller has 250 milliseconds to respand to the request.
If for any reasan tha controllar is unable to respond within
250 milliseconds, tha error is posted and the request
ignered.

Er71 - A byte was raceived by
the controller before the respense
was transmitted

While the unit is processing a message, no data should
be on the communication link until the unit has
responded. If the unit receives data before a response is
transmitted, the error is posted and the message aborted.

Er72 - An incorrect Block Check
character was received

Aftar the complete message has been received, if the
Block Check Character (BBC) transmitted does not maich
the calculated BCC, the error is posted and the unit will
send a Negative Acknowledge (NAK).

Er73 - A byte was received with
incorrect parity

If incoming data has incorrect Parity, the unit will post the
arror and ignore the rest ofthe message. The numbar of
onas in the transmitted byte is expected tc be even
{Even Parity}.
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Board Layout - Jumper Positioning

HGURE A-1 - Pawer Supply Bowd
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FIGURE A-2 - Processor Board
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HIGURE A-3 - Option Board - Revision D ond below

FRONT
QF UNIT

JUT

[ o]
e
se

o0
oo
(o o]

TOP

REV

For 2nd 4-20mA,

U5 is populated
CX)
U1
For 1st 4-20mA, Jua
U1 is populated E|
COMPONENT SIDE
JU2
e| RTD
2ND 4-20 mADC
MOTOR MODULATION/ T/C, mV, VOLT
POSITION PROPORTIONING U3 (NON-RTD)
POTENTIOMETER REMOTE ™
SETPOINT (@]l RTD
[
DIGITAL L.
COMMUNICATIONS ®] T/.c mv.vOLT
422/485 | (NON-RTD)
| ]

PAGE 65



PAGE 66

FIIGI.IIiE_:ﬂ.-.'-i“:OpIIon Board - Revislon E ond ohove

| I

J15
[}
Ju3
JU1 Juz —n
YR Y @
2nd 4-20 ......E' ® | T/C.mV,V
_@m ®
Position (@ oo @ e[ele T/C, mV, vV -
Prop. So00 GBS -
[ ]
Com o.ooo sloecle Iﬂ RTD
A5-485/®% ® & [ X J RTD .
Com & o@o@oo T
2nd 4.20 |®[0/@[0]@ @ e o0 o]
L)
Fos. Prep. & —@. (Y} .B'. XPS XPS
Al. Com s0® eee l:'
RSP & (o nlele/ole e
Com o Soe|eae
RRHS o eo/3jeejes
Com 00@0@00 i3 JU14
® )
Alt,-ﬂgl...... @ El
Com [ A N N N N IEI @
* .

No XPS XP5 No XP5 XPS

J15 - AC Input XPS cabla from transformar
J16 - XP8 1o Relay C



Appendix B
Glossary

Assurad Soak

Assured Scak refers to the ability of the instrument to be programmed to interrupt the Soak
segment time down if the process value exceeds a deviation value seleclad in the Profila
Entry mode from the setpoint. The Soak timer will restart from where it was stopped when the
process value does not exceed the deviation value selected from setpoint,

Automatic Reset (Integral}

This parameter is used so that the instrument wili compensate for process variable deviations
from setpeint that occur when the process load characteristics change. Instructions for
datermining the automatic reset seltings are given in Section 4.3 (page 44). Factory default is
0.0. Display code ArSt.

Automatic Transfer

This feature, if configured, allows manual control of the process until setpoint is reached, at
which point the controller automatically transfers from manual to autematic control. Factory
default value is 0 = no auto transfer. Display code AtFy.

Balanceless Transfer

This feature prevents changes in proportional autput when changing from the Manual to
Control mode of operation. When transferring from the manual mode to the control mods, the
proportional outputs will be *Balanceless” regardiess of whether the unit is inside or outside
the proportional band. This only holds true if the Auto Reset {(ArSt} value is greater than D,

Bumpless Transfer
This {eature prevents step changes in properticnal cutputs when changing from automatic to

manual control only.

Control Algerithm
A pre-programmed series of instructions that are used by the instrument when determining
the status of the output{s}.

Cycle Time
This Tune mode parameter is used to select the on/off cycle time for time proportioning
outputs {Ct1 for Quiput 1 and/or C12 for Output 2).

When using the Position Proportioning optien, Ct1 must be selected for the stroke lime of the
motor.

Display Filter Factor

This parameter is adjustable from 1 to 20 which represents the number of scans of the
process variable that are averaged together befaore updating the displayed value. The factory
default value is 1 = no fillering. Display code dFF,

Englneering Units Upper and

Engineering Units Lower

These Program mode parameters are usad with volt, millivolt, and milliamp inputs. The
Engineering Units Upper Euu should be selacted as the valua to be displayed when the input
is at maximum, The Enginearing Units Lower EuL should be selectad as the value to be
displayed when the input is at minimum.

First Output Position

This paramaeter is adjustable from -1000 to 1000 units and represenis a shift or offset of the
on-off actuation points or proportional band for the first output refative to the normal position.
For example, a negative value could be used to ofiset an expected overshoot. First Quiput
Position also shifts the proportional band with respect to the procass value range outside of
which integral action is inhibited. Factory default is 0. Display code FoP.
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Hysterasis

This parameter is adjustable from © 1o 300 units representing the width of the band (half
above and half below setoint). Usad with On-Off or Alarm outputs to reduce cycling. For
instance, with a value of 4 and a setpoint of 70, the cutput will turn On when the process
variable drops to 88 and stay On until 72 is reached, then turn Off the output. Factory default

is 3. Display code is HySt.

Input Correction

This parameter is used to adjust the process variable value to compensale for sensor errors.
This Program mode parameter is selectable from -300 to +300 degrees/units. The factory
default is 0. Display code is ICor.

Manual Resat

This parameter is adjustable from -1500 to 1500 units representing a manual shift of propor-
tiona) band(s) relative to the normal position. Manual reset is intended 1o be used when
automatic reset is not used to allow compensation for deviations from setpoint which remain
after the process has stabilized. Factory default is 0. Increasing the value increases the
process variable, ie_ if the process variable stabilized too low, increase the manual set,
Integral action, and conversely reset-windup inhibit apply over the same process value range
regardless of the manual reset value. Display code rSEt.

Posltlon Proportioning Sensitivity
A percentage of the first output proportional band width (Pb1).

Process Filter Factor

This Program mode parameter is used to dampen the process value used to calculate output
action. The process value is averaged lo dampen the control outputs. This parameter is
adjustable from 1 to 20. Faclory defaultis 1. Display code PFF.

Process Retransmisslon Output (EQ Software Optlon)

Allows retransmission of the process variable, Factory default is 0 = not selected. Display
code Poul. If salected, must be assigned 1o a current output and scaled using Process/
Setpoint upper and lower values.

Process/Setpoint Output Upper and Lower Values {Used in conjuction with process or
seipoint retransmission output)

These paramaters specify the process or setpoint value range over which the assigned
current output will vary in a linear manner from 100 % to 0 %. W the process value or setpoint
is greater than Pou the output will be 100%. If the process or setpeint value is less than PolL
the output will be 0%. Factory default values are 2000 for the upper value and 0 for the lowsr
value. Display codes Pou (upper) and Pol (lowear}.

Process Variable
The process variable refers to the condition of the process being measured {sensed). The
instrument will accept process inputs other than temperature (pressure, lavel, flow, etc.).

Proportional Band (PB)

This Tune mode paramater selects the span of the propartional cutput range. This parameter
is adjustable from 1 1o 3000 degrees/units. Factory default is 100. If Output 1 i5 selected as a
proportional output, a display code of Pb1 will be seen. If Output 2 is seiected as a propor-
lional output, the display code will be Pb2.

Ramp

A Ramp is the section of profila segment whare the setpoint valua is being changed from the
initial value to tha value salected over the time period selected. The first Ramp of a profile will
take 1he process value at the time the profile was starled as the initial setpoint value.
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Rate (Derivative)

This parameter is adjustable from 0.0 to 10.0 minutas and specifies how the contrel action
responds to the rate of change in the process variable. For example, if the process variable is
rising rapidly to setpoint, power is turned off sooner than it would be if the rise were slow. In
offect, derivative action anficipates lags within the system and shifts the proportioning band by
an amount determined by the rate of change of the input sensor. Magnitude of the shift is
determined by a derivative time constant. If the time constant is, say, .1 minule (6 seconds),
for every unit per second rate of change of the process variable at the sensor, the proportion-
ing band is moved 7 units in the direction that halps control. Likewise, if the time constant is 1
minute (60 seconds), for evary unit per second rate of change of the process variable at the
sensaor, the proportioning band is meved 60 units in the direction that helps control, Instruc-
tions for detarmining rate is given in Section 4.3 (page 44). Factory is 0.0. Display code
rALE.

Rate of Change (EQ Softwars Option}
This parameter is used to provide ramp changes based upon a selectable rate of change.
Degrees per hours, minutes, seconds.

Second Ouiput Position

This parameter is adjustable from -1000 to 1000 units and represents a shift or offset of the
on-off actuation points or propertionat band for the second autput relative to the normal
position. A positive value creates a gap where no control outputs are on, a negative value
creates an overlap of contral autputs {if the first output position is at the normal position).
Second Qutput Position also shifts the proportianal band with respect to the process value
range outside of which integral action is highlighted (reset-windup inhibit). Factory defaultis
0. Display code Sprd.

Segment
A segment refers 10 a part of a profile. A segmaent consists of a Ramp and a Soak section.

Setpoint Re-Transmisslon Output (EO Softwara Option)

Allows far re-transmission of the setpoint value. Factory default is 0 = not sefected. Display
cade Pout. If selected, must be assigned to a current output and scaled using Process/
Satpoint upper and lower values.

Soak
A Soak is the section of a profile segment where the setpoint value is at a constant value for
the time period selected.
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Appendix C - Order Matrix
b

Input
1 T/C ot mV
2 Volis/mA
3 RTD

4 A} Inputs

Output Grovp 1 ———
Conired Output
and/or Even!

1 Relay

2 SSA Driver

3 4-20 mA & Relay

4 4-20 mA & S8R Driver

Ouviput Group 2

Control Quiput 2

ond/or Event

0 None

1 Ralay

2 SSR Driver

3 420 mA

4 4-20 mA & Relay

5 4-20 mA & SSR Driver

Ouiput Group 3/ Alarm or Event
0 None

1 Ralay

2 SSR Driver

Remole
Nane
Paosition Proportioning®
Remota Run/Hold

RS-485 Std. Com.**

R5-485 Std. Com.***

RS-485 Total Access Com.™
AS-485 Total Access Com.***

DN AN 2O

Vollage
1 115VAC Input & Relays
2 230VAC Input & Relays
3 115VAC Input & 230VAC Relays

Option Suffix
(Blank) None

EOQ Extanded Faatures Software Option
xXP 24VDC Transmitter Power Supply
XA 24VDC Power Supply***

Application Suffix
w Standard package with NEMA 4 type enclosure

* Gutput Group 2 cannot be 0 or 3.
** Cannot be includad when Qutput Group 2 selactions 3. 4, or 5.
***Cannot be included when Output Group 3 selection is 1 .ar 2.
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Appendix D
Product Specifications

Measurement Error Limit = Type J, K, T, E, N, C, T/C's and RTD +/-.25% of reading
plus 1 dagree @ 25 degrees C

« Type R, S, B T/C's £ .25% of span @ 25 degrees C

+ mA, mV and VDC £ .252% of scaled span plus 1 Least
Significant Digit @ 25 degrees C

Ambient Temperature Error 0.01% of span per degree C deviation from 25 degrees C

Scan Rate 1 scan/second

Display Resolution 0 to 3 decimal places (depending upon input type
selected)

MNoise Rejection Normal mode, 85 dB minimum at 60 Hz or greater.

Comman made, 90 dB minimum, 118 VAC maximum,

Line Voltage 1157230 VAC £ 10% 50/60 Hz
Power Consumption 15VA maximum
Operating Temperature 0to55°C

32t0131°F
Starage Temperature -0t 65°C

-0 to 149° F
Humidity 0 to 90% RH, non condensing
Dimensions 1/4 DIN front panel (936mm x 96mm) and 5.8 inches deep
Waeight 3 pounds maximum
Vibration 0510 100 Hz @ C.5g
Agency Approvals UL and CSA pending

Warranty 3 years, sae inside back page.
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THERMOCOUPLE

TYPE RANGE

TYPE RANGE

J -130to 760°C E 010 750°C
-200 1o 1400°F 0 to 1400°F
K -130 to 1370°C B 200 1o 1800°C
-200 to 2500°F 400 to 3300°F
T -200 to 400°C N 0to 1300°C
-330 to 750°F 0 to 2370°F
2 200 to 1650°C C 200 to 2300°C
400 1o 3000°F 390 to 4170°F
S 200 to 1650°C
400 to 3000°F
R1D VOLTS MILLIVOLTS
100 OHM 010 5VDC 0to 26mvDC
-140 to 440°C 1 to 8VDC ¢ to 50mVDGC
-220 to 750°F 10 to 5OmVDC

010 25mVDC

MILLIAMPS
4-20mA input is accommodated via
10-50mV or -5V with the addition

of the appropriate external shuni resistor

SENSOR FAULT DETECTION

Dispiays Hl or Lo process input for thermocouple or RTD inputs (10% above or below range)
and sensor break, SnSr. On/Off outputs and events go off, proportional outputs go to 0%
oulput. Sensor fault detection is not functional for 0 to 5 VDG,

CONTROL ADJUSTMENTS

On/Off Hysteresis 0 to 300 units

Progortional Band 1 to 3000 units

Manual Reset -1500 to 1500 units

Auto Reset 0.0 to 100 repeats/min.
Rate 0.0 to 10.0 min.
Cycle Time 110 240 sec.

Position Proportioning 0.0 to 50.0%

Sensitivity

First Qutput Position -3000 to 1000 units

Spread -1000 to 1000 units

{Second Output Position}



ALARM ADJUSTMENTS
Process Alarm
Deviation Alarm
Daviation Band Alarm

CONTROL OUTPUTS
Relay

SSR Driver

Currant

ALARM OUTPUT
Relay

SSR Driver
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-9999 to 9999 units
-3000 to 3000 units

1 to 3000 units

SPST
115VAC: 5.0A Resistive: 1/8HP or 250VA
230VAC: 2.5A Resistive; 1/8HP or 250VA

Opan collector ouiput
Short circuit protected @ 100mA maximum.
AVOG at 20mA or 3VDC at 40mA.

4-20mADC into 650 chms maximum

SPST
115VAC: 5.0A Resistive; 1/BHP or 250VA
230VAC: 2.5A Resistiva; 1/8HP or 250VA

Open collector cutput
Short circuit protected @ 100mA maximum
4VDC at 20mA or 3VDC at 40mA

DISPLAY
Digital Display

Status Indicators

DIGITAL COMMUNICATIONS

Type

Character Format
Protocoi

Configuratian

Bit Rate

Addrass

Faur (4} .56 inch high, 7 sagment LED's
| ED indicators for Setpoint, Qutput 1, Output 2, Manual,

Alarm, Degrees C, Degrees F, U {engineering units),
Seg1 thru Sag 6, Ramp and Scak

RS-485 serial communications port. Half duplex
bi-directicnal communications

ASCI
Per ANS] X3.28 subcategories 2.5 and A4

User configurable to Menitar {read only) or Normal (read
and write)

Usar configurable t¢ 300, 600, 1200, 2400, 4800, or 9600
bits per second

User configurable 0 to 99
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PROFILE P-lRAMETEIlS

Programmable Proliles 8 user programmable profiles
Segments 1 to 6 segments per profile
Ramp and Scak 1 ramp and soak par segmant
Profile Time Base Salectable:

HHH.T {(hours and tenths)
HH.MM {hours and minutes)
MM.SS (minutes and seconds)

EO Option:

Units pat hour ramp rate, HHH. T soak tima
Units par hour ramp rate, HH.MM soak time
Units per minute ramp rate, MM.SS soak time

Profile Interrupt Action Upon return of AG power either:
Go o OFF mede
Continue profile
Go inte HOLD
Restart profila at beginning

Prefile Loop Count 1 to 9999, D=continuous

Profile End Control Selectable:
Hald at last setpoint
Abort (all outputs off or 0%}
Transfer to another profile

Assured Soak Daviation Hold after Ramp Up;
1 to 3000 units, 0=no aulo hold
Daeviation Hold aftar Ramp Down;
1 to 3000 units, 0=no auto hold

Remote Run/Hold Selectable:
Ovarride RUN/HOLD key
Allow RUN/HOLD key to function

Evant Outputs 3 possible event outputs. Each event can be set on or off
for sach ramp and soak.
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Appendix E
Software Reference/Record Sheet

InPs SPrd
Icor PAL
out 1 dAL
o1PL dbAL
out 2 Pbi
02PL Pb 2
ol Out3 | rSET
g rLyA ArSt
5| ryb rALE
5| C Ct 1
gjf dISP Ct2
|l dPOS SEns
Euu FoP
Eul
SPL ENAB | ON | OFF
: SPulL EtSt
W SPLL ECAL
o AtFr EPro
Pib Etun ]
PIA ESby
rrH EPC
PFF EPE
dFF ESPC
Coir
—‘ Co2r
8 Pout
Pou
PolL
CCon
E Cbs
i CAd |
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Pn Pn
nS nS
Seq 112 13 |4 5 686 Seq
rt rt
rr T
SP SP
El EA
E2 E?
E3 E3
St St
E1 | E1
E2 B2
E3 E3
PLCt ' PLCt
dhru dhry
dhrd dhrd
PEnd PEnNnd
Pn Pn
ns nsS
Seg |1|2 3|45 |6 Seg
f rt
T rr
SP SP
E1 E1
E2 EZ
E3 E3
St St
Et | E1
E2 E?
E3 _ E3
PLCt PLCt
dhru dhru
dhrd dhrd
PEnd PEnd
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Pn

nS

Pn

nS

Seg

Seg
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m

SP

SP

Et

Et

E2

E2

E3

E3

St

St

E1

E1

E2

E2

E3

PLCt

dhru

dhrd

PEnd

E3

PLCt

dhru

dhrd

PEnd

Pn

nS

Pn

nS

Seg

Seg

rr

r

SP

SP

E1

E1

E2

E2
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E3

St
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St

Et
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E2

E3
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Appendix F
Profile Development Sheet

The Profile Development Worksheet is intended to assis! the Profile Controller
customers. By filiing in the worksheet with the application requirements, profile
information can easily be obtained for entry into the instrument. The worksheet is a
convenient record of the profile for future use.

A profile is a programmed sequence of setpoint changes over a period of time (or at
a rate of change with the EO option) (Ramp) and a constant setpoint (Soak). A
sequence of a ramp and a soak is referred to as a Segment. A profile can contain
from 1 to 6 segments. The instrument can store in memory up to 8 profiles.

The profile controllers can provide timed output relay action while running a profile,
this is called an Event. Events may be selected as on or off as needed during each
Ramp and/or Soak segment of the profile.

The first step to completing the worksheet is to determine the range of the setpoints
necessary for the application. Fill out the setpoint scale along the left side of the
worksheet. Hemember that the profile ramp will start at the process value indicated
when the profile is initiated.

The next step is to sketch the profile outline on the worksheet. Use the selpoint
scale to determine the setpoint level. Be sure to fill in the time periods for each par
of the segment in the boxes provided at the top of each column. The Ramp and
Soak time boxes are located at the top of each column below the selpoint box for
the segment. There are boxes at the bottom of each column to indicate the status of
events, if used. If more than six segments are needed for the profile, individual
profiles can be linked to preform sequentially. Linked profiles operale like one long
profile.

Profile program information is easily determined by completing the Profile
Developmental Worksheet {page 78) for the application. The information derived
within the worksheet is directly related to the profile entry parameters of the profile
coniroller.



I;;ofile Worksheet

Prafile Number

Number of Segments _

PAGE

79

Segments 1 2 3 4 5 6
SP sP 5P SP SP sp
Ramp | Soak | Ramp| Soak| Ramp| Soak | Ramp| Socak | Ramp| Soak| Ramp| Soak
Time Time | Tima | Time Time Time | Time | Time Time Time | Time | Time
Selpoint —
Scale
Evertt 1+ | o o L
EBvent2 _ | _ . . | _ __ I I I PR ) S I
Event3 - o

Profile End Action

Profile Loop Count _____

Deviation Hold After Ramp Up __

Deviation Hold After Ramp Down

Profile Time Base

Profile Interrupt Action
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S;uplc Profile

The following is a samptle profile intended to assist in understanding how 1he profile controller
functions. Be sure to disconnact all control outputs befcre running this profile.

Press and release the SCROLL kay until Prog appears on the display then press the DOWN
key. Press and release the DOWN key untit diSp appears then press the SCROLL key. Press
and hold the UP key until the display shows a 5 then press the SCROLL key. Press and
release tha Down key until Pib appears then press the SCROLL key. Press and hold the UP
key until a 3 appears then press the SCROLL key. Press the UP key and Prog will appear.
Press and release the SCROLL key until PEnt appears then press the DOWN key. Perform
tha following keystrokes:

DRisplay Keystroke

Pn SCROLL St SCROLL
X DOWN X UP/DOWN
1 SCROLL 0.10 SCROLL
nS SCROLL rt SCROLL
X up X UPDOWN
6 SCROLL 0.10 SCROLL
rt SCROLL sp SCROLL
X UP/DOWN X UP/DOWN
0.10 SCROLL 50 SCROLL
SP SCROLL St SCROLL
X UP/Down X UP/DOWN
100 SCROLL o110 SCROLL
St SCROLL PLct SCROLL
X UP/DOWN X UP/DOWN
0.10 SCROLL 2 SCROLL
rt SCROLL dhru SCROLL
X UP/DOWN X UP/DOWN
0.10 SCROLL 0 SCROLL
sp SCROLL dhrd SCROLL
X UP/DOWN X UP/DOWN
150 SCROLL ¢ SCROLL
St SCROLL PEnd SCROLL
X UP/DOWN X UP/DOWN
rt SCROLL 1] SCROLL
X UP/DOWN Pn up

0.10 SCROLL PEnt

SP SCROLL

X UP/DOWN With PEnt on the display,
3oo SCROLL press and release the

St SCROLL SCROLL key until P1

X UP/DOWN appeats in the display then
Q.10 SCROLL press RUN/ HOLD key. The
rt SCROLL display will show run, then

X UP/DOWN display the ramping setpoint
0.10 SCROLL of the profile. This is to

sp SCROLL demonstrate how the profile
X UP/DOWN contreller functions.

200 SCROLL

St SCROLL

X UP/DOWN

0.10 SCROLL

rt SCROLL

X UP/DOWN

0.10 SCROLL

SP SCROLL

X UP/DOWN

100 SCROLL



Warranty and Return Statement

These products are sold by The Anderson Instrument Company (Anderson) under the
warraniies set forth in the following paragraphs. Such warranties are extended only with
respect ta a purchase of these products, as new merchandise, directly from Anderson or from
an Anderson distributor, representative or reseller, and are extended only to the first buyer
thereof who purchases them other than for the purpose of resale.

Warranty

These products are warranted to be free from functional defects in materials and workman-
ship at the time the products leave the Anderson factory and to conform at that time to the
specifications set forth in the relevant Anderson instruction manual or manuals, sheet or
sheets, for such preducts for a period of three years.

THERE ARE NO EXPRESSED OR IMPLIED WARRANTIES WHICH EXTEND BEYOND
THE WARRANTIES HEREIN AND ABOVE SET FORTH. ANDERSON MAKES NC WAR-
RANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE WITH
RESPECT TO THE PRODUCTS.

Limitations

Anderson shal! not be liabte for any incidental damages, consequential damages, special
damages, or any other damages, costs or expenses excepting only the cost or expense of
repair or replacement as described above.

Products must be installed and maintained in accordance with Anderson instructions. Users
are respensible for the suitability of the products to their application. There is no warranty
against damage resulting from corrosion, misapplication, impraper specifications or other
operating condition beyond our control. Claims against carriers for damage in transit must be
filed by the buyer.

This warranty is void if the purchaser uses non-factory approved replacement parts and
supplies or if the purchaser attempts to repair the product themselves or through a third party
without Anderson authorization.

Returns

Anderson's sole and exclusive obligation and buyer's sole and exclusive remedy under the
above warranty is limited to repairing or replacing (at Anderscn's option), free of charge, the
products which are reported in writing to Anderson at its main office indicated below.

Anderson is to be advised of return requests during normal business hours and such returns
are to inciude a statement of the observed deficiency. The buyer shall pre-pay shipping
chargaes for products returnad and Anderson or its representative shall pay for the return of
the products ta the buyer.

Approved returns should be sent to: ANDERSON INSTRUMENT COMPANY INC.
156 AURIESVILLE ROAD
FULTONVILLE, NY 12072 USA

ATT: REPAIR DEPARTMENT
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