.

Sef 21,2007 10:50AM

NO. 927 P

ANDEDON

LEVEL

PRESSURE

TEMPERATUYRE
INSTRUMENTATYION
PASTEURI!ZATION GONTROLS

MICROBASED 1/4 DIN SINGLE LOOP CONTROLLER

AIC200

Installation, Wiring, Operation Manual

a0

5
iuwmmmmww&"ﬂ

ANDERSON INOTRUMENT O, + 156 AUR/ESVILLE RD. + FULTONVILLE, NY 12072 LISA « 600-533-0081 + FAX £48-922-8527
MAIDA INTERNATIONAL (LATIN AMERICA & ASIA) 518-678-2079 » FAX 516.878-3168
www.andinst.com

09/21/2007 FRI 10:34 [TX/RX NO 51451 Moot



SEP. 212007 10:50AM

PAGE 2

NC. 927 P, 2

Would you like information on €

our other producis?

Make « copy of ihis puge, check next to the producis you
are interested in and fax it to vs at 1-518-922- 8997 or
just call us at 1-800-833-0081

Gauges Recorders
Thermometers Controllers
Transmitters* Liquid Level Systems
— RTDs
Your Name
Company Name
Street Address

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

Request form from AIC 200 Manual
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| PAGE 5
®Product Description 1.1

1.1.1 GENERAL
This instrumant is a microprogessor basad single loop controllar capatla of meaasuring,
displaylng and contralling temperatura, pressura, flow, and lave! from a variaty of inputs.

Gantrol funetions, alarm seltings and other parameters are easily anterad through the front
keypad. All user's data can be protected from unauthorized changes with its ENABLE MODE
security system. Battery back-up protects against data Joss during AC power outages,

The input is user configurable to directly connect to sither thermocauple, RTD, mVDC, VDC
or mADC inpute. Thermocouple and RTD linsarization, as well as thermacouple cold junction
compensation Is performed automnatically. The sansor input is igolated , The Instrument can
operate on elther 116VAC or 230VAC power at 50/60Hz. It is hovsed in an extruded alumi-
num enciosure suitable for panel mounting, ! may be surface maunted using an opticnal
adaptor.

FIGURE 1-1

(,k:f MAN QUT! OUTz ALRM

1.1.2 DISPLAYS

Each inetrument is provided with a digital display and status indicators as shown in Figure
1-1. The digital display is programmable to show the process varlable only, process variable
and satpaint, deviation from setpaint only, deviation and gelpoint, or setpoinl continususly.
Status indication is as shown (Figure 1-1). Display rasoiution is pragramntable for 0 1o 3
dacimal places depanding upon the input type salected.

09/21/2007 FRI 10:34 [TX/RX NO 51451 iJoos
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1.1.3 CONTROL

The instrument can be programmed for on-off, time propertioning, current proportioning, or
position propertianing control implementasions depending on the model number. A second
contral output is an avallabls option. Preportional contro implementations are provided with
fully programmabla saparate PID parameters,

1.1.4 ALARM

Alarm indication is standard on afl instruments. Alarm type may be set as PROCESS DIRECT
or REVERSE (High or Low), DEVIATION DIRECT or REVERSE (Abave or Balow setpaint), or
DEVIATION BAND TYPE (Closed or Open within the band). Alarm status is indieated by
LED. An alarm output can ba providad by assigning any output(s) SPST relay(s) or S8R
Drivar(s) to the alarm.

1.1.5 EXTENDED FEATURES SOFTWARE
EA Scoftware Festuras .

FastScan Provides an optional faster scan rate of 3 scans per second.
Normal scan is one scan per second,

Process Rounding Provides rounding of the process value displayed to reduce display
Huectvation. For example, the digplayed value can be roundad to
the nearest & (display -5, 0, 5, 10, etc.). This is for display only and
does not affact the control action.

Extanded Cutrent - The currant outputs available can be extendad to include 0-20mA

Output Ranges ' and 0-5VDC (with the appropriate shunt resistar), rather than the
: standard 4-20mA and 1-5VDC outputs.

Process/Setpoint The process or setpoint value can be scaled over any desired

Retransmit Capabiliy range and retransmitied uging one of the current outputs, (This

precludes the use of the output for control). i

Petcant Oulput Rejay Provides a relay actuation based upon a praportional output being
Actuation ' above or balow a gpecified value,

Contact Closure Sensing This faature pravides the fallowing action: When a contact closure

for 8P = PV is sensed, the sotpoint will be set equal to the current procesa
valie. This is only done on the transition from cpen 1o closed, and
not cantinuously whils the switeh iz cloged.

B Softwara Faat
Setpoint Ramp Provides a limitation on how fast the process value will ramp to
Rata . selpoint by limiting the rate of change of an intarnal setpeint uged

for control varsus tha setpaint the aparater apacifjes.

09/21/2007 FRT 10:57 [ITY/RY NN s14r1 Anni
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Installation and Wiring 2.1

Prior to procesding with installation, verify the AC powet input required by the instrumant, AC
powar inplit is either 115 VAC or 230 VAC and Is specified in the modei number and an the
wiring labet affixed to the Instrument housing. See Figure 2-2 (page 8) for & wiring label

descriptlan,

230 VAC madals may ba converted to 115 VAC opsration by the usar, by changing the
position of jumpers solderad on the Power Supply Board, see Appendix A-1 {page 59) or

delalls.

Electrical code requiraments and safety standards should ba observed and installatior

performed by qualified personnel,

The elactronic components of the instrument may be ramoved from the housing during
instalation. To remova the components, loosan tha lecking screw focatad in the lower center
of the irstrument's front panal. Pull the entire instrumant siraight out of the

housing. During re-installation, the vertically mounted circuit boards should be propatly
aligned inthe housing, Be sure that the instrument i installad in the original housing. This
can be vetified by malching the eerial number on the unit te the serial fember on the housing.
(Serial numbers are located on the ingide of the housing enclosure and on the label on the

underside of the frant panel), This will insure that each Instrumant is accurate 1a s published
spacifications, The ambient compansator on the rear of the housing enclosure la calibrated-o
the electronics of the instrument at the Faclory,

Recommanded panel opening sizes are illustratad balow (Figure 2-1), After the opening is
properly cut, insert the instrument houslng Into the panel opening. Inser the two panhead
screws providad, through tha holes inthe mounting brackat into the holes in the rear of the

instrumant as shown [n Figure 2-1. Firmly lighten the screws. Instruments are shipped
#standard for panel mounting. To surface mount, an adaptor is required and should be

specified when ordarlng. For installation in wash-down areas, a watenigh! cover is available.

FIGURE 2-1 PANEL OPENING SIZES AND INSTALLATION

4.2(.108} MAX. PANEL THICKNESS

52+ or« 08
822 & or - 031

All dimens|ans shown
In mmt and nches
shawnin|).

i S

145.8 (5.78) —-——]

inches .

‘Houniing ecrew
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Preparation for Wiring 2.2

22,1 WIRING GUIDELINES
Electrical noise is a phenomenon lypical of industrlal environments, Tha fatlowing are
guidelinas that must be followed to minimiza the effect of nojse upon any instrimentation.

2.2.1.1 INSTALLATION CONSIDERATIONS

Listed below are some of the commen sources of aleetrical noise in the industrial snviron-
ment:

* Ignition Transformers

» Are Welders

* Mechanical contact 1elay(s)

* Balenoaids

Before using any instrument naar the devices lisled, the instructions balow should be fal-
lowed:

1. if the instrument i to be mountad In the same panef as any of the listed devices, separate
them by the largest distarice possible. For maximum elsclsical naige reduction, the noise
generaling devices should be maunted in a separate anclosure,

2. If possible, eliminate mechanical contact relay(s) and replace with zolid state relays. Y a
mechanical ralay baing powered by an instrumant culput devics cannot be replacad, a
salid state relay can be uzaed to isclata the Ingtrument,

3. A separate isolation transformer to fead anly Instrumantation should be considerad, Tha
transtormer can isolate the instrument from noise found on the AC power input,

4. lf the Instrument is being installed on exiéting equipment, the wiring in the araa should be
checkad to insura that good wirlng practices have baan followed.

2212 ACPOWER WIRING 4

Earth Ground

The instrument includes noise suppression componsnta that require an earth ground connec-
tian to function.” To verily that a good earth ground is baeing attached, maks a resistance
check from the instrument' chaesis to the nearest metal waler pipe or proven earth ground.
This reading should not exceed 100 ohms. Use a 12 gauge (or heaviar) insulated stranded
wire, . .

Neutral (For 115VAC) . }
Rt is good practice to assure that the AC neutral is at o near ground potential. To verify this, a
volimeter check batwean nauiral and ground should ba dene. On the AC range, the reading

. should not be more than 50 millivolts. If it is greater than this amount, the secondary of thi
AC trangfarmer supplying the instrument should ba chacked by an electtician. A praper
neutrai will help ensure maximum performancs from the instrument,

2.2.1.3 WIRE ISOLATION

Four vollaga 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

+ SSR driver outputs

« AG power

The only wiras that shauld be run together are those of the sams category, If they nasd to be
run parallel with any of the other lines, maintain & minimum 6 inch space betwaen Lthe wires,
if wires must cross aach other, do 2o at 90 dagrees. Thie will minlmize the conlact with sach
athet and reduces "crose talk” "Cross talk” is due to the EMF {electre Magnatic Flux) emitted
by a wire as currant passas thiough it. This EMF can be picked up by ather wires running in
the same bundle ar conduit.

09/21/2007 FRI 10:57 [TX/RX NO 51461 K003
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@ In applications whare a High Voltage Transformer Is usad, (i.e. igniticn systemns) the secon-
dary of the fransformer should be lsolated from all ather cables.

This Instrument has been designed 1o operate in nalsy envirchmants, however, in some cases
even with proper wiring it may be necessary 10 suppress the noiga at its sourgs,

22.1.4 USE OF SHIELDED CABLE

Shieldad cable helps sliminate slectrical noise being induced on the wires, All analog signals
should ba run with shielded cable, Connection lead langth should be Kept as short as
passibie, keaping the wires protectad by the shielding. The shisld should ba grounded at ona
end only. The prefarred grounding location is the sensor, transmitier or transducar.

2.2.1.5 NQISE SUPPRESSION AT THE SOURCE . . _. . . o
Usually when good wiring practices are followed no further noizs protaction is necessary. -
Scmetimes in severe slectrical environments, the amount of noise is so great that it has 1o be
suppressed at the source. Many manulacturets of relays, contactars, ete. supply "surge
sUppresaseors™ which mount on the noise source.

For those devicas that do not have surge suppressors supplied, RC (reslstance-capacitance)
netwotks and/or MOV {metsl oxide varistars) may be added. ™

Inductive Colls - MOV's ara recommendad for transient suppresslon in inductive colle con-
nacted In parallel and as cluse a poesible 10 the coil. Sas Figure 2-2. Additional protegtion
may be provided by adding an RC network acroas the MOV,

FIGURE 2-2

05 —L
mid o
iooov l_ Coll ,

220 |
ohms

115V 1/4W
230V 1W

o
%

{Continued on next paga) .

¥
-
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Contacts - Arcing may occur across contacts when the contact opans and ¢lozes. This ) ‘
results in slectrical noise as wall as damags to the contacts. Connecting a RC netwerk
properly sized can aliminate thiz are,

For clrcuite up to 3 amps, a combination of a 47 ohm resistor and 0.1 microfarad tapacitar
(1000 volts) is recammendsd, For circuits from 3 to 5 amps, connact 2 af these in paraliel.
See Figure 2-3,

FIGURE 2-3

MOV

Ihductive
Load

2.2.2 SENSOR PLACEMENT {Thermocouple or RTD)
Two wire RTD's should be used only with lead lengths less than 10 feet.

If the temparature proba Is 1o be subjected lo corrosive or abrasive condlions, it should be
pratected by the appropriate thermowell. ‘Tha probe should be positioned to reflact true
process temperalure; '

in liquid media - the most agitatad arsa,
In air - the best circulated area '

09/21/2007 FRI 10:57 [TX/RX NO 51461 [doo5
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THERMOCOUFPLE LEAD RESISTANCE
- Thermocouple lead length ean affect instrument since the size {gauge) and tha length of the
wire affoct lead resistance.

To determine the temperatura errar resulting from the lead length resistance, usa the following
aquation:

TerrmTLe* | whers; TLe = value from appropriate tablg balow
L = length of leadwire In thousands of faet,

Temperature error In °C per 1000 feetof leadwifa ™~~~ T T A A

AWG Tharmocuupie Type:

No. K T R 8 E B N c
10 .34 B85 .33 1,02 108 58 700 147 125
12 54 1.34 .61 1.65 1.65 D1 11.00 2.34 2.03
14 87 2.15 .97 2.67 2.65 1.46 17.50 3.72 319
16 1.37 3.38 1.54 4.18 418 2.30 2735 591 5.05
18 2.22 550 2.50 6.76 6.82 3,73 " 4425 9.40 B8.13
20 3.67 8.62 3,02 10.80 10.88 5,89 70.50 1494 12,91
24 8.78 21.91 8,091 2718 2729 1483 17825 3780 32.64

Temperatura Eqror in °F par 1000 {set of Leadwire _

AWG| Thermocouple Type:

No. [J K T R 8 E B N c’
10 .61 1.54 68 1.84 191 1,04 12.80 2.65 E!.2?
12 .87 2.41 1.09 R.97 2.98 1.84 18.80 421 3.66

14 157 3.88 1.75 4.81 4.76 2.83 31,56 6.69 €.74
18 247 6.08 2,77 7.47 7.52 414 4905 1064 €10 #
18 4.00 9.90 4.50 1217 1228 8,72 78.85 1084 ©10
20 £.43 1551 7.06 19.43 19059 1061 126,90 26.89 ' 23.24 !
24 1580 3044 1783 4889 4913 26.70 32085 68.03 58.75

Example:
A 1/4 Din unit is to be lacated in a control roem 660 feat away from the process. Uslng 16
AWG, type J thermocouple, how much errcr is Induced? ' .

Terr=Tle"*L
TLe = 2.47 {°F/1000 ft) from Table 2

Terr = 2,47 (°Fr1000 1t} * 680 ft

Terr= 1.8 °F

08/21/2007 FR1 10:57 [TX/RX NO 5146] [doos
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RTD LEAD RESISTANCE

RTD lead length can affect instrument accuracy, since the size (gauge) and imngth of tha wire

affect lead resistance,

equation:

NO. 93¢ P/

" To datermine the tempsrature srror resufling {rom the lead length resistance. usa the following

Terr=TLa*L  where; TlLe = value from Table 3 if3 wite RTD of Table 4 is 2 wire RTD
L = length of iead wire in thousands of fast

TABLE3 3WieRID

o RN e e et rn? V8 N b =y ym vy pms

AWG No, Eror °C Error °F
10 + 0,04 * 0.07
12 £0.07 £0.11
14 2 0.10 +0.18
16 +0.18 . 029
18 026 . . xU.48
20 041 1073
24 + 0.65 +1.17

IABLE4  2Wire ATD

\ﬂVG No. Eror °C Error °F

10 + 5,32 +0.31 .

12 + 8.31 146 -

14 £13.3 +23.8

18 *21.3 % 38,6

18 +34.6 +81.2

20 545 2971 o

24 | 1885 +155.8
Exampile;

An application uses 2000 feet of 18 AWG copper lead wire for a 3 wire RTD asnsor,

the worsl case error dus to this leadwira langth?

Torr~Tle* L _
TLe = + .46 (°F/1000 #t) from Table 3

Torr = £ .46 (°F/1000 ft) * 2000 K

Terr m+ 0.02°F
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Q HGURE 2-4 WIRING LABEL

SERIALA | POS.PROP. b REMOTE
- e - A - WIP +
RELAY c@ IPER o SETPT
POS.PROP. [~ OUT2 .
@ SERIALB HIGH 7) 4-20mA
ouUTY
-] +
4-20mA
RELAY a® 20m
@ @ RETURN
INPUT RATINGS: ™7 = = oef sonmy o
@ 115230 VACEO/BOHZIﬁVAMA @
RELAY QUTPUT RATINGA:
RN
3 E
(©)| FaovAG e e (3) siaNaL +
118/230VAC a50VA
MAKIMUM AMBIENT | 86°C
[J1s e : @ i
VAC
[]230
@ @ BIGNAL -
(O GROUND . MADE INUSA,

® Input Connections 2.3 | |

In general, all wiring connections are mada (o the instrument after it is installed, Avold '

etrical shock. AC power wiring must not be connacted to the source distributlon
paneluntfl ali wirlhg connection progedures are compleled.

2.3.1 INPUT CONNECTIONS

FIGURE 2-5

AC Power ‘

Connact 115 VAC hol and neutral to terminals B and A respactively as fllustrated below.
Conneet 230 VAC ‘as desctibed below. Connect Earth ground to the ground screw as shown,

118 VAC INSTRUMENT VOLTAGE : 230 VAC INSTRUMENT VOLTAGE -
Paar View ' - Ross View

5 AMP ] o

| A
el L U_\_~7 &
Lz —o @ e g @ .

(=] " BECUND & TRl
g "Supplled by custornar ‘ . ) "Supplied by the customsr
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FIGURE 2-6 : @

Tharmocouple (T/C) Input

Make thermocouple conneciions as illustrated balow, Connect the pasitive leg of the thermo-
couple to tarminal 3, and tha negative to terminal 1. For industrial anvironmants with com.
paratively high electrical noise levals, shisldad thermocouplag and extension wire are recom-
mended. Ba sure that the input conditioning jumpers are properly positioned for a thermo-
cauple input, See Appandix A-2 (page 60) and A-3 {page 61, 62),

THERMOCOQUPLE INPUT

RART viaw
— J— © meneem ..@)......‘
€3]
®
®
I
R @
® >
QI ="300 oHMs
] MAXIMUM
T LLEAD
FIGURE 2-7 \
RTD Input ®

Make RTD conneclions as illustrated below. For a three wire RTD, connact the resistive leg
of the RTD to terminat 3, and the commen legs 1o tarminal 1 and 5. Fora twa wira RTD,
connact ana wire to tarminal 1 and the other wira to tarminal 3 as shown below. A jumper
wire supplied by the customar must be installod belwden lerminals 1 and 5. Be sure that the
input conditioning jumpars are properly positioned for an RTD input. See Appendix A-2 {page
60) and A-3 (page 61, §2), ) '

2 WIRE RTD INPUT - 3WIRE RTD INPUT
Rem Yiew FoAr View
® @
o) 0
® | .
o) : ®
JUMPER® *
5 MP =
@ ®
@ ®
S 100 OHM® @ 100 OHM*
. PLATINUM . PLATINUM

*Supplied by the customer

*Supplied by custemer . ‘
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FIGURE 2.8

Voit, mV, mADC Input

Maks volt, millivalt and milliam
larminal 1 is nagative. Milllam
instrument) _installed across 1
ta5or 1105 VDC input. I d
optional 2.5 abm resistor agn
to 50 or 10 to 50 mVDC. Ba

MILLIAMP DC INPUT

Roar Vaw

Shieldad Twisted

Pair

e0le|eiee|e|e

e

MILLIAMP DG
S0URCE

250 OHM SEHUNT
RESISTER
REQUIRED

MILLIVOLT DC INPUT

Renr View

Shialded Twisted

Pair

ole|e|o|e|e|e|e

MILLIVOLT DC
SOURCE

50 MILLIVOLT D¢
MAXIMUM

sura that the input conditionin
for tha nput type selected. See Appandix A-2 (page 60) a

P cannactions as shown balow. Termlinai 3 is positive and

p input requires a 250 ehm shunt resistor {supplied with the

ha input ierminals and by configuring the Instrument for ejther 0
esired, miliiamp DC input can ba facilitatad by installing an

288 the input tarminals and configuring tha Instrument for either 0
g jumpars ara propetly positioned
nd A-3 (page 81, 82).

MILLIAMP DC INPUT

e e W

Shilelded Twisted
Palr

QIR|v|LIe|eie|e

MILLIAMP DC
SOUACE

2.6 OHM SHUNT
RESISTER
REQUIRED -

VOLT DC INPUT

Roar View

Shialded Twisted
Pair

1+

ole|e|ele|e|ole

VOLT DG
SOURCE
5VOLT DO
MAXIMUM
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FIGURE 2-94

24 Valt Transmitter Power Supply (XP Option)

Make conneclions as shown balow. Terminal 3 is positive (+) and terminal 1 i negative (-
Ba sure the input condltioning jumpers are prapetly positioned for the input type selactad.

Sea Figurs A-2 Processor Board, paga 60, and Figure A-3 Option Board, paga 61 or 62. Note
the 250 ohm shunt resistor is not raquirsd.

+3

Two Wire
Transmitter

T e v e |

Slis]®

FIGURE 2-98 *

24 Volt Power Supply (XA Optian) -

Make connections as shawn below, Terminal G ls pasitiva (+) and terminal H is negative {-).
Be sure the Input conditioning jumpers are properly positioned, Sse Figure A2 Pracessor
Board, page 60 and Figure A-3 Option Board, pagae B1 or 62. :

=

@ |n

i Qé%) G+
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‘o’ FIGURE 2-10
Remots Setpoint input - VOC, mADC and Potentiometer
Input connections are ilustrated below, Tarminal 8 is pasitive and terminal 5 jg negativa,
Tha remats setpoint input can be contigured for either 0 to VDG or 110 5 YOO input. Make
- sure that the voliage input matches the voltaga configuration selected in the Program moda,
' FormAinpuis, a 250 ohm shunt resistar must be installed betwaen terminais 5 and 8. For
‘ rémote sstpoint using g potentiometer, JUI1 on options board rmust be in MM/PP {geg page
L 61, B2).
b '
N CURRENT DC REMOTE BETPOINT VOLT DC REMOTE SETPOINT
i
- T e L ———— Shiokled Toietog
Roar Visw Shielded Twister Paly Raiw View Pair
. o -t ' @
j ® @
';’ @ S
!, @ = w1 @ =
H- @ O]
k. @ @
. VOLT DG
f @ < gfgﬁomr
‘ . AL
0 MILLIAMP 4 svDC
BETPOINT MAXIMUM
250 OHM
SHUNT
- RESISTER
A NEEDED
. ) !
POTENTIOMETER #
Aoar Vinw
@
@ L.
®
< 150'0hm 10
@ 10 K ghm
[ @
; ®
!
*_ Q@

e e

09/21/2007 FRT 10:57 {TX/RX NN 514&1 FHnon



SEP. 21,2007 11:16AM ' NO. 940 P 3/

PAGE 18

FIGURE 2-11

Remote Digital Communications RS 485 Terminalz 7 & 8

if the communications netwark continues on to other units, cornect the shields togethar, but
not o the instrumant. A terminating resislor should be installed at the tarminals of tha last
instrumaent in the loap. The shield should be grounded al the compwler or the

convarlor box, f used. See tha Frotocol Manual (Fotrm 2878) for more details on the use of
the digital communications option.

DIGITAL COMMUNICATIONS
CCNNECTIONS - TERMINALS 7 & 8

T FROM HOST
Quiput ¥ conial bo DC Curreat COMPUTER

-

TO OTHER
INSTRUMENTS

oleje/eleieele

]
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HGURE 212
Relay Qutput

Connections ara made fo relay A as illusirated balaw. Con

the same manner, Relay conlacls are rated at 5 amp Reslstive load 115 VAC,

RELAY A

Aewr viow

ai
=2
m—i
=
o

G ee o

|

nect ralay(s) B & C (if present) in

RELAY B

st e .M Vit
@
LOAD @
L2 —O(\/" ®
Hee— 1 p
@
INPUT @
POWER ——\ -0 (@
—_— 1 e

Q SR~

a RELAYC

LOAD it

L2 3

e 1 @

o

®

@

INPUT o @

power— \_—° @

—_——1a @
QGEEF_
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FIGURE 2-123
SSA Driver Output

Connections are made to tha solid state refay driver output locatad in the Ralay A position as
shown. The eolid state relay driver is a § VOO current sink output type, Connsct the solid
slata relay drivar(s) in the Relay B and C position (if present) in the same manner.

SSR DRIVER (RELAY A) ~ SSRDAIVER {RELAY B)
Raar View Faar View
® BOLID STATE o
@ RELAY @
taite . . _ +
SOLID STATE D: o
RELAY ® ®
T @ @
INPUT - e INPUIT ®
PoweR— \_—° & Power— "\ _—~{% @
—1e @ ———a @
Q GROUNG = Q GftoNn

SSR DRIVER (RELAY C)

SOLID 8TATE Fear View
RELAY +

i

INPUT

POWER-% 7]

o eleoleslos
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@ HIGURE 2-14

mADC Quiput

Connections are made for currant outputs 1 or 2 as shg
1o termina

wn below. Connect the pasitive laad

|8 for Outpnt 1 er terminai 7 jor Output 2, the negative loads connect to tarminal 5.
Current outputs will operate Up to 850 ohms maximum load, The current output(s) are

4 - 20 mADC. With the EA option, they can be sslacted fo

DC CURRENT QUTPUT 1

reither 4-20 or 0-20 mADC,

DC CURRENT OUTPUT 2

Roar View Raar Viow
@ Shieldod o -+ Shigkied
- - Twleted Cee A e = Twizted
Y Palr Q _] Par
@ ®
® = &
LCAD - LOAD
@ 850 OHMs & 650 OHMS
IO MAXIMUm ® MAXIMUM
@ o
@ o
FIGURE 2-15 o

Position Proportioning Cutput

assigned to Output 2 will be Used o driva the motor in the cl
slidewira feadback resistance iz 135 ohmg, tha maximum rasist

L2

Moduiating Motor

4 The refay and slidewlre faadback connaections ara made as illus
" assignad to Output 1 will be used io drive the motor In tha open

'

RELAY Rear View

OJ[ONe

RELAY 4

®

trated below, The relay.
direction and the ralay

oggd dirgetion. The minimum
ance is 10K chms.

Slidewire
Feedback
Hesistance
min, 135
?) Pozroe . ohms
max. 10K
Pos.PACR. ohms
HIoH +
@ RETURM
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Configuration and Operation 3.1 - '

3.1.1 POWER UP PROCEDURE

Verify all elactrical connections hava been properly made before applying powsr ta the -
instrumant, e

i the instrument is being econligured (=at up) for 1he first time, it may be desirabls to discon-
nect the controller output connections. The instrument will go into the Contral moge following
the power up sequence and the output(s) may turn on, During powar up, the seven digit
-madal.numbar will be displayad._Next, the softwars ravision laval will be displayed, followed
by the EFROM tab number, Instrumant self 1est 1 thraugh 3 will take place as thay are
displayad, After completion of ths teste Ctrl will be displayed for 3 sacands. At this time
another mode of operation may be selected by prassing the SCROLL key.

3.1.2 CONFIGURATION PROCEDURE

Parameter gelactions and data eniry are mads via the frant Keypad. To ease configuration
and operation, the user selsctable features have been divided into several sections (modes).
Dala and parameter antries are made by stepping Whrough each mode and making an
appropriate regponsa or antry 10 each stap as necassary for the application,

r_-—-.___.——s..._.—-.—-....._......_—._‘—...._-_..._._.__l

L. . Coniro| Taat Calibrate C> Program Tune C Setpoint Seject (.‘ Standby C’_l ‘
cry) (ESH ' (CAL) (Prag) {un) (SPS) (SibY) C
) .

Operation Summary 3.2

3.2.1 KEYPAD OPERATION

SCROLL KEY .
This key is used 1o
Display enabled modes of operation
Display & mode paramatar valua
Advance display from a parameter value to the naxt paramater code
-Exit some calibration/test functions
. Used with other keys:
A. With UP key to view output percantages of proportienal output(s)
B. With DOWN key :
1. On power up to alter mods| number '
2. Enter calibration Aest functions Q

SO

09/21/2007 FRT 16:57 [ITX/RY N0 R1481 [Ahnas
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@ UP KEY

This key Is used to:
1. increaze displayed parameter value
2. View setpoint {press and releagg)
3. Increase setpoint (press and hold)
4. Wilh a parametar code displayad
A. Press once to exit mode
B. Press twice ta enter Control moda
5. Used with othar kaye
A, In Control moda with SCROLL key to view output percentages of proportional
outpui{s),
B. with DOWN Kay
©m =1, Cnpower Up resats instrument - —~ - i L e
2, Lamp test (press and reloass) '
3. Enter Enable Mode (prass and hold)

DOWN KEY
This key is vead to:
i, Dacrease displayed paramster vajus
2. View satpaint (pres=z and releasa)
8. Decroase setpaint {press and hold)
4. Enletr modes
5. While in a mods, will sequence the parameler codos
6. Used with other keys : ‘ o
A. With SCROLL kay
1. On powaer up ta alter mode! humber
2. Enter calibrationftest functions
B. With UP key
1. On power up resets instrument
2. Lamp test (pross and release)
1 3. Enter enable mode (press and hold)

—

3.2.2 CONFIGURATION DISPLAYS : S ‘
During contiguratlon, the dispiay shows the parameter codes and values.. Durlng operatian,

the display is used to indicate procass valus, setpaint, deviation from sétpaint, proportional

oulput percantage, elc,

3.2.3 MODE SELECTION - : :
If the instrument le in the Control moda, repeated daprassions of the SCROLL kay will cause
the instrument to display the code corresponding 1o each mode that is enabled. To entar a
mode, wilh the mode displayed, depress the DOWN key, Eniry into any mode axcopt tha
Conirol, Tune and Enable mades will cause the output(s) to turn off, ‘

Nota: If Display Select = 5 (Selpoint Continucusty) It takes two daprassions of the
SCHOLL key to exit Contro],

09/21/2007 FRT 10:57 TfTX/RX NO 514R1 {dhn?a



SEP.21.2007 11:18AM

Pace 24

NO. 940 P 9/11

Configuration Summary 3.3 - ¢

All con}'igurable parameters are provided in Tables 3-1 thry 3-3 on the following pages. These
tables iflustrate the display sequence, paramater adjustmant and factory sstting for each stap,

The instrument ig provided with a “tima-out” festurs, it the instrument is in any madae, other
than the Conltrol mode, and no keypad activity takes place for 30 seconds, the moda will ba
exited automatically. The instrumant wil then display the code for the respective mode. I a
mode cads is displayad for five seconds with no key stroke activily the “ime-out” will cause
the instrument to raturn 1o the Contre! made af aperation,

B T T Ty T e e————————

The Enable Mods providas a means of enabling or disabling access to satpoint changes and
8ach of the non-cantrol mades. |n the Enable mode, sach mode axcept Controf, wiibe
displayad, Eithar “on” {enabled) or "oFF" (disabled) may be selacted. Sae Table 3-1 (below)
for the Enabls made procadire. For additional sacurity, the Enable mode may be lacked out
by using a hardwars jumper, JU 2, located on the Processor board. See Appendix A-2
{page 50). " ‘

3.3.2 PROGRAM MODE CONFIGURATION ~

The Program mods is used 1o canfigure of re-configure the instrument, All possible :
parametars are lllustrated in Tabla 3.2 (pags 28) for Hlustrative purpases. Only those paramae-
ters that ara applicable to the hardwars aptions chosen or to pravious parameter gelactions
will be displayad.

3.3.3 TUNE MODE CONFIGURATION ‘ .
The Tune modae is used 1o adjust the tuning parameters and the alarm setting nesdad for '
oparation of the instrument.

k

TABLE 3-1 ENABLE MODE CONFIGURATION PROCEDURE a

Ta anter the Enabla mode dapress and hoid the UP and DOWN kays, Al display lamps wifl
light, after ten =acands 1he display will read EnAb. if EnAb does not appear, check the
pesition of the Enabie moda jumpar, JU 2, locatad on the Frocessor board (Saa Appendix A-
2, page 60). Release the keys and tha display will then change to EtSt

Depress tha SCHOLL key to review the state (on or off} of the mode. Use the UP key ta
enable a made that is o, Use the DOWN key fo disabie a mode that is on. When all
selactions have been mada, to exit the Enable mode depress the UP kay with a mode cods
displaysd E1St, ECAL, ele, "

STEP  DESCRIPTION DISPLAY AVAILABLE * - FACTORY YOUR

CODE . ) SETTINGS . SETTING SETTING

1 Tast Mode Eist .6norefFF oFF

2 Calibration Mods  ECAL an ar oFF .oFF

3 Program Mode  EPro an or oFF on-

4 | Tune Mods ‘ Etun on or oFF on

5 Standby Mode  ESby on or oFF on

& Salpoint Selest ESPS onor ofF oFF

7 Selpoint Changes ESFC ¢n or oFF on Q

09/21/2007 FRT 1n:57 ITYX/RY NN R14a/1 [Anow
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Key

L_

On/Off Digplay -
Uss arrow keys
6 tum on or off ]

Actual Digpiay

Numerc Display -
Uea arrow kays
19 change valua

Up Arrow Koy

Down Arrow

(. Seroll Key
4
v
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PROGRAM MODE ‘

T e —
e G TS |

_—em e e

Actun| Display . )
! rSPy C C
v T
Cn/Off Dizplay - * e e S, _J : l

Usa arrow keys
16 burn on or oH

Scrall Kay

|
l
[
J
l
|
Key r
|
I
i
!
|
|

Numadc Display - . :
® -

Uss arrow kays
to change valug

Up Arrow Key

Down Arrow .

-0 &[]

[Anaa

09/21/2007 FRI i0:57 [ITYX/RY NN 514f/1



®

SEP. 21,2007 11:15AM

_— e e

e — e
— ey

NO. 942 P 1/8

Pace 27

— o
—_— o T

T Y mee m m

R A e omad

0972172007 FRI 10:57 [TX/RX NO 51481 Ao



SEFC 212007 110 15AM ' NO. 942 P 2/8

Pacek 28

TABLE 3-2 PROGRAM MODE CONFIGURATION PROCEDURE

Press and release the SCROLL key until Prog i displayed. Usa the DOWN key 1o anter the
Program mode, Depress and release the SCROLL key 1o advanca the display thraugh tha
parametars and their values. Use the UP and DOWN keys to adlust the parameter values,
After adjusting a Parametsr, depress the SCROLL key to pracesd to the naxi parameter,
After all selsetions have been made, depress the UP kay with a Parameter code in the display
(not & satting) to exit the moda,

Note that parameter vajues ara refarred lo in Degreos () and Engineering Units In the
following tables, The Input salection detsrmines what the parsmeter valuss wiil be.

STEP  DESCRIPTION  DIsplaY AVAILABLE FACTORY  YoUR
TGO e S TINGS - - - ETING. SETTING

1 Input Saleat InPS J °C Tremocouples 7
J o
K*°C
KeF -
TeC
=T*F
6=R=C
7=R*F
BagoC
=S
10=-E°C
11=EoF
12-8 ¢
13- BoF
14=NC
18§ =N*F
16=C °¢ .
17=C*F
y 20 = RTD °¢
21=RTD *°F
B0 =010 5VBC /010 20mA
M =11 5VDC /4 to 20ma
.82~ 0o BOMVDGC
33 = 1010 50mVYDC
ad = 0 to 25mVDC

LA I T ST

Na&a@ORag

2 lnput Carrection ICor =300° 19 300%Unils 1]

3 Output 1 aut1 1 =0n-Off Direct (Cooling) 2
2 = On-Off Roverse (Heating)
8 = Time Praportioning -
. Direet {Cooling)
4 = Tima Proportioning - -
Aeverse (Heating)
§ = Current Propartioning -
' Dirsct (Conling)
§ = Current proportioning -
Heverse (Heating)
7 = Pasition Proportioning
Reverse (Opan)
8 = On-Off Latched * Diract
9= On-Off Lawhed * Raverse
* Relays latch in tha open position

4 " Qutput 1 alPl, 0 to 100% 100
Percant Limlt .
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f’;
{{,. STEP  DESCRIPION DISPLAY AVAILABLE FACTORY  YOUR
R R CODE SETTINGS SETTING  SETTING
5, Quiput 2 o ouf2 . .. 9=NonePosition . o

Proportioning Diréat (Cloae)
1 = On-OH Diregt (Cooling)
2 = On-Off Reverse {Heating)
3 =Tims Propotionirg-
: - TDifget (Caoling)
4 =Time Propottioning-Reverse
(Heating) .
5 = Current Propartioning-
Direct (Caoling)
‘'8 = CutaRY Propanisming come
‘ Reverse (Heating)
7 = Position Proportioning
Revorse (Cloge)

8 Qutput 2 02PL 0o 100% : ico
Percent Limit . :
ny
7 Quiput 3 o3 . 0=None 0

1 =Procass Alarm-Direct

2 = Procass Alarm-Revarse

3 = Deviation Alarm-Direct

- 4 = Deviation Alarm-Reverse

5 = Deviation Band Alarm-
Open within band

6 = Deviation Band Alarm-
Clogad within band

8 Relay A rLya 0 = Not agsigned 7
Aszlgnment 1 = Aseigned to Output 1
2 = Assigned ta Cutpyt 2 . )
3 = Asgigned to Qutput 3
4 = % Output Relay Actuatian

(EA Option) i
9 Relay B rLyb Sarne eelaction 4s Relay A 2 !
Assignment
10 Relay ¢ rLyC Same gelection ag RelayAa 2
Assignment .
1 Display Select disp 1= Process Vaive {PV) 7
2=PV and Setpoint -
8 = Davialion
4 = Daviation and Salpoint
£ = Satpoint
12 Decimal Pogition  dPos Qor 1 for T/C and RTD Ifput . &
0to 3 for volymV Input
18 Engineering units  Buu ~9998 1o 5960 1000
Upper Value
14 Engineeting units  Eul. -9999 to 9899 )
Lower Valug : .
15 Hysteresis for Hyst -0 0 300°/Units E 3
On/Of Quiputs (width of hystorasis banag)

16 Remote Setpoint  1sp ' 0= None a
(’@ ' ; 1= 1105 Volts DG
\ 2=0105 Volis DG
- : " 8 = Contaet Closure Sensing
for SP=PV (EA Option)
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STEP DESCRIPTION DISPLAY AVAILABLE FACTORY  YOUR ‘
CoDE SETTINGS SETTING  SETTING

17 Remote Selpoint  rapy 9982 1o 99999 Unitg 14057
Upper Valug

18 Remote Setpoint rspL -9939 to 9999%/Units 0

. . kower value

18 Setpoint - SPL 58989 to 98999 Units 1400¢

Upper Limit {SPuL - EA Optian)
e P Y - « B __§.GJPQJ'£L!_._..._~W-N..SE’,L.LLEAPPHE") L8ges c
: " Lower Limit .
21 AUlomatic Transfer AtFr 0 = No sutomalle transfar (1]

1 = Trangfar when PV
goas below setpoint
2 = Transler when PV
goas abava setpoint
o
22 Process PFF 110 20 (# of scans averaged) 1

Fillar Factor 1 = o filtering
23 Display “dFF 110 20 (# of scans averaged) 7
- “ " Fiiller Factor 1 = Na Filtering

* Whenaver InPS jg changed, the parameter is sel ta the Upper limil of advertised span.

Extended Features Software Options (EA) |

24 Fasl Scan FSCn 0 = Standard S8an - 0
1 seans/sacond
1= Fast Scan -
3 seans/secand

25 Procoss Raunding Prnd 1 1o 100 degrees/units i
1,04, 0,01, €00.1 = no
raunding, depanding on dPas

28 Curremt Qutput 1 Cotr i 0 =010 20mADC 7
1 =4 t0 20mADC
27 CurrentOutput 2 Ca2r 0 =0t 20mADC 7

1=41lo 20mADC

28 Process Output Pout ) 0 = Not selacted - 0
- 1= Procese Assigned to
Current Output 1
2 =Process Assigned 1o
s . Current Quiput 2
T ' 3 ~ Setpoint Assigned to
Current Qulput 1
'4 = Selpaint Assigned to
Current Qutpui 2

20 Procoes/Satpoimt  Pou -9988 to 9998 degress/unite 2000
Qutput Upper Value _ ‘
aoc Pracess/Selpoint  Pol. -3999 lo BOY dagrees/units ¢ @ ‘

Output Lower Value
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(@ STEP DISCRIPTION  pispLay AVAILABLE FACTORY  YOUR
\ CODE SETTINGS SETTING - SETTING
31 Peroar:.t Output PorA 0 « Nong 0
Relay Actuation 1 = Baged upap

propettionat Cutput 1
Cn when process |
abova PoAP -
2 = Bagad upan Preportional
- Qutput 1
On when process is
below Po AP
3 = Based upon proportional
- Quput2 .
On when process is
above PoAP
4 =Based upon propariions
Qutput.2
On whoen preoes jg
below PaAP”

32 PercontQuiput  poAp 0 to 100 percant T g8
Actuation Paint The relay assigned to
“Speclal Actuation 1"
will activate per Para
at the percantage output
spatilied by PoAP.

Extended Featores Software Options (EB)

a3 Setp?inl SPrr 0 to 100°/Units per minute 0.0
Ramp Rate 0 = not used

Communication Parameters 33-35 are optional

34 Communicalions  Crcan 0= O [}
Configuration 1 = Monitor Mode (Read Only)
2 = Nomal Mode (Read & Write)
3 = Total Access with Limit Chacking
4 = Total Accese witheut

lImil Checking
a5 Communications Chs ' 1 = 30D bit rate 6
Bit Rate 2 =800 bil rate :
3 =1200 bit rate
4 = 2400 bit rate
& = 4800 bit rale
€ =~ 0600 bit rafe
38 Communications  CAd Olws 0
Addross ' ’
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TUNE MODE FLOW CHART ' ‘

e I SR U

N S N
ArSt _
Key : + G G -t
D Actual Display . e T __,l
On/Off Diaplay -
Ucg grrow kays I . !
ta trn on or alf T o= ——

(; + Scvoll Key

Numeric Dlspiay -
Uze arnow keyz
. o change vajue

+ Up Amrow Kay

* Down Arrow
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(@ TAELE 3-2 TUNE MODE CONFIGURATION PROCEDURE .
Depress the SCROLL key until tunE jg displayed. Use tha DOWN key to enigr the Ture
mode. Depress and releasa tha SCROLL kay to sequence threugh the parametars and thair
valuge, Use the UP and DOWN kays to adjust the values. After adjusting a
parameter, deprass the SCROLL key tn pracesd to the next paramaetaer. After alf
solactions hava basn made, deprass tha UF key with a paramater code displayed (not a
setting) to exit the mode,

STEP  DESCRIPTION DISPLAY AVAILABLE FACTORY YOUR

CODE SETTINGS SETTING SETTING
1. " Spread(Setand “SPrd .-+ —1gogm 000 it =" g v o e
Output Positlon) S
2 Pracesas Alarm PAL 9999 {0 9999 unite a
3 Daviation Alarm dAL -3000 ta 3000 */units o
4 Deviation Band  dbAL 1103000 units  *
Alarm -
5 15t Quiput Pb1 1 10 3000 */units 100
Praportional ‘
Band Width
6 2nd Output Pb2 - 110 3000 */ynits 100
Proportional
Band Width
7 Manual Reset  rsEt -1500 1o 1500 “/units 0
0 :
8 Automalic Reset Arst 0.0 10 100,0 repeats 0.0 !
(Integral) par minuta .
] Rate ( Derivative) ratE 0.0 1o 10.0 minutes o0
10 Cycle Time ch 1 to 240 seconds 30
Quiput 1
11 Cycle Time Ct2 110 240 secands 30
Qutput 2
12 Position Prop.  SEng . 0.01050.0% 1.0
Sensilivity
18 First Output FoP -1000 1o 1000 */units ¢
Position :

Note: The Frogram, Tune and Enable Moda gelsctions can be conveniently recorded on
the Software Reference Shest locatad In Appendix E (page 720},

1S
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Tune Mode Operation 3.4

Propertional output control may require the adjusiment (tuning) of the PID and other relatad
parameters: This provides a means for the instrument's control algerithm to be adjusted to
meel specific application requirements,

3.4.1 SYSTEMATIC TUNING METHOD
1. Changes In tuning paramsterg should be made ons at a time.

2. After making any changes in tuning paramstars, a disturbance should be introducad inte
_the process so lhat_ibgﬂe_r_gggﬂs_s._rgggji_c:n may be observed. This process raaction, ot

recovety, will tell whether tha funing paramatars provide the desired contral, It Je usually
easies! 10 maka a step changa In salpoint to introduce this disturbance.

. 8. The change In eetpaint, or disturbance, telerenced above should be large enough to causs
an abservable devialion of process from selpoint. Howevar, this changa should not be so
large that it will cause the controller output to proceed 1o alther extrems limit,

b
4. Contraller tuning for aptimal control is not hard and fast, BE PATIENT. Tha process will
take a certian amount of time 1o react to the selpoint ehanges during tuning. The amaount
of lime depands upan the specific process, however, a perind of 8 (o 12 minutes should be
allowed between changes, The impontant paint to remembaer ia to allow the process 1o
raaet complately, do not rush through tuning of tha controller, If the completa procass
reaction is not observad, op(imumn control may never be achisveg.

5. Time Proportioning control oulput(s) require(s) the cycla time to ba adjusled for the
application, Short cyele times typically resull in the most accurate process control, bul will
cause the guickest wear out of any mechanieal compenants, A

8. Leave all other luning paramsters (excepl fér the alarm sstiings, if used) at the factory
default seltings. Qbtain the bect passible process reagtion by adjusting the Proportional
Bandwidth parameter. The satting that achieves tha best response for the procass should
be left in the controller programming, and should be noted on the Software Raferance
Sheet in Appendix E (page 70). !

7. 1tthera Bre to ba np setpoint or load changes in the proceas, the Propertional Band
adjustment may be all that is necassary for propar control. If an offset still exisls {the
procesg does not saitle out at setpolnt with the best passible proportional band adjustmant)
Manual Reset may be added to sliminats this offest,

8. Auto Resel may be added to sliminate oitsets and improve response fo setpoint and load
changes. increase Auto Reset fram 0 to 0.2 inerements. Stant with a emall amount.
Incraase this increment if thera is ne apparent reaction, Remember 1o allow the process 8
1o 12 minutes to react,

If necessaty, Rate may ba added. Rate s a dynamic tuning parameter. Rata may ha
. requited to compansate for process lags or to halp inhibit reset windup whan a large
- amount of Auto Reset (4 or 5 repeats per minula) is being usad.

o

10., Gontroller tuning s not hard and fast. it may ba necassary lo adjust the tuning
paramelers over a peried of ime to obtain optimal control of the process.
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3

B
(@ 3.4.2 ZIEGLER NICHOLS TUNING METHOD

-

- This procedura has been datermined amplrically to yleld 1/4 amptitude decay tuning parame-
1ers that ars determined by watching the system in a sustained oscillation {curve C, page 36,
the ultimate propattional band and ultimats time period) and then using these values from this
sustained oscillation to calculate ideal paramaters,

Determining Ultimate Proportional Band and Uitimate Time Period
1. Set Manual Resel rSet tv 0.0, zet ArStta 0,0 and sat rAtE ta 0,0
2. Enter the Conirol mode of operation, observe tha process reaction.

. 3. Set tha Proportional Band (PB) at 100 and upsst the pracass and pheerva the__
response. Ong easy method for imposing the upsat is to move the satpoint for a
few seconds and then return it to its original value,
4. Achieve « response curve similair 1o the sustained oscilaltion {curve C), thie is the
Ultimate Propartional Band (UPB) and Ultimate Time Parlod (UTP).

a} H the response curve from step 3 does not damp out, as in Curve A from
the drawing, the PB is too low. Tha PB should be incraased and step 3
rapaatad,

b) lf the response in step 3 dampe out, the PB ls too high. The PB should
ba decreased and siep 3 repaated, ‘

These values abtalned for Ultimate Propartional Band {UFB) and Ultimale Time Pariod (UTP)
are used to cajculaie ideal P, PI, PD, PID tuning parametars using the following Ziegler-
Nichols equations: -

Proporational anly eantrol (P) -

| P {Pb) = 2 X UPB (dagraes or units) d
Proportional plus automatic resat (Pl)
P (Pb) = 2.2 x UPB (degraes or unlis)
[{Ar8t) = 1.2/ UTP (rapaate par minute)
Froportional plus darivative (or rate) (PD) -
P (Pb) ~ 1.7 x UPB (degrees or units)
D (rAtE) = UTP /8 (minutes)
Proﬁenional plus automatic reset plus derivative (PID)
P (Pb} ~ 1.7 x UPB (degrees or unils)
FArSt) =2/ UTP trepeats per minuts) .
D (rAlE) = UTP / 8 {minutes)

if an ovardai-nped response Iz dasired, multiply the propertional band by two.

Na/21 79007 ERT 1n.8"7 IMY /T WA c1am1 hoara



SEP. 212007 11:23AM NO. 944 F. 2/¢8
Pace 36
§
Period
=
C _
A ;
-2 g £ %-1 Eg
Curve A : unstable
Curve B : stable
Curve C : continuously cycling,
ultimate PB and period
} 4
gﬂ'
1
I'TX/RY NO 514R1 [Aasa

09/721/2007 FRT 14087



SEP. 21,2007 11: 234N 4 o944 P 3/8

Pace 37

Control Capability 4.1

A variety of user programmable contral teatures and capabillities are available including:

* On-0Off Contral | . = Time Progorlianing Control

* Current Proportioning + Position Praportioning Cantrol

+ Alarm Funclions « Dual Output Control

*+ Auto/Manual Switching + Automatic Transfer - e
* Setpolat Adjustment * Process Re<transmission

The capabilities available in a specific unit are dspendent upon the hardware options specified
when the instrument is ordsred. Rafer lo Appendix C (page 61) for the decoding of tha
Instrument model numbar.  Current propartioning coniraf cannot ba Implemented if & currant
oulput was not ordered. Position proportioning cannol be Implsmented if two talays (Outputs
1 and 2) and the option have riat been orderad. The availabla output types and quanlity of
each ara as follows:

of Out
* SPST mechanical relay output  Up to three
* S5R Driver Up to thiee -
* mADG surrant oulput Up 1o two

The maximum number of SPST relay and/or SSR driver outputs available on a single instru-
ment is three. Relay and SSR drivers may be assigned as either control or alarm outputs.
The mADC current output{s) may be assigned cantrol or process value ratransmission
oulput functione, . :

Control Responses 4.2 |

Each instrument may be configured lo provide 3 mode proportional cantral. Proportional |,
conlrol ig providad with Proporional Band, Integration, and Derjvativa responses. )

Manual Raeset is provided for use in lieu of, ot in conjunction with, automatic reset, A eycle
tima adjustment parameter is pravided for uge with sach time preportioning control output.

Direct/Reverse |

Operation of Outputs 4.3

Diract aparation ie typlcally used with cooling applications. On-Off direct atiput(s) will turn on
when the process variabla excesds setpaint, Proportional direct autput(s) will increase the
parcentage of output as the process value increaszes vyithin the propeiional band.

Revaree operation Is typlecally used with heating applications. On-Off raverse output(s) will
turn off when the process variable exceeds sefpolnt. Proportional reverse oUtput{s} will
decrease the percentage of output as the process value increases within tha propoertional
band, :
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On-Off Control / Latched On-0ff 4.4

On-Off control can be implemented with SPST relay or SSR driver output{s) . On-Off
operalion can be assigned ta sither or both Outpul 4 and 2. A hysteresis adjustment is
provided for On-Off Outpute, This adjustment is in terms of degrees/angineering unils and
definas the bandwidth of the hysteresis. The hysteresis value straddles the setpoint. Relay
chater can bae eliminated by proper adjustment of this parametar. Whan operating in On-Off
canlrol, 1he output{z) will tum on or off depanding upon the setpoint, tha procass valus, Tune
mode’salactions, and the hysteresls adjustmant.

Resetting of an On-Off latehed ouviput {aut! = 8 or 9) is accomplished by prassing the UP
arrow. Thae relay will stay reset only it the condition Ie clearsd.

s M. emes v - . N i e e At WA A VRN b, r—— - r——

Time Proportioning Control 4.5

Tima Propartioning control can be implementad with a SPST relay or S8R driver. Time
Praportioning control can be selected for Output 1 and/or Qutput 2, depending on hardware
configuration. Time Proportioning control ls accomplished by sycling the output on and off
during a preseribed period of time when the process variable ls within the

propetional band,

Ex: Calculatad outpul % = 40%,; Cysla time adjustment = 20 seconds
Output on time » .4 x 20 = 8 saconds
Output off time = .8 x 20 = 12 seconds

¢

When the unit Is operating in the Control mode, tha contro! algorithm detarmines the output %
required to correct for any ditferance between the process value and the
setpaint, The’cutpul caloulation is aflected by Tune mode parameter adjustments,

See Figure 4-1 (page 39) for proportional bandwidth atfact on,the outpll.

Current Proportioning Control 4.6

Current Proportioning control can bs implemented on units provided with mADC current
ouiput(s). Currant Proportioning control provides a 4 to 20mADC or 0 to 20mADC autput in
response lo process value and setpoint, As with Time proportioning, the calculatad output %
for Current propartioning control is affected by the Tune mode paramelar adjustments,

See Figure 4-1 {page 39) lor proportional bandwidth eifect on tha output.

Pasition Proportioning Control 4.7

Paosition Proportloning Control can ba implementad on those units pravided with two SPST
relay or.lwo SSR driver outputs and the Positlon Praportioning {slidewire feedback) option.

Position Propottioning eontral permits the Use of PID control when the final control alemant is

a modulating device such as a motorized valve, Twa outputs ara raquired to canirol the

valve. QOne outpul opans tha valva, the second oulput closas the valve. The slidewire

faadback is used to indlcate the valve position to the instrument, The valve position will ba \
dependam upon the pracess value, the selpoint and Tune mode @
paramelers.
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A Position Proportioning ssnsitivity adjustment is provided, which spacifles a deadband
around the sstpoint ta pravant tha vaive from oscillating, Ths valva rotation time must bae
entared, for propar operation, inte the Tune mode paramtar Ci1.

See Figure 4-1 for propettional bandwidth effect on the output.

FIGURE 4-1

Proportional Bandwidth Effect On Output
100%
Output
_ Actlen
0%
Process
Satpolnt Variabls
100% PBED
!
Qutput o
Action i
|
]
" %
I ——
125 i) 5
Setpoint

The Propertional Bandwidth |s the area whera the output is a parcsntage of tha ull autput, The
8lze of the proportional band determines what change In the output wif result from a ¢hange In the
process variable. In the upper figure when the procass vaable fa at 125 the output will be at 75%
of full output. In the lower figura the proportional bandwidth Is smallsr. When the procoss variable
Is 8t 125 the output I8 now at 100%, The larger the proportional band the emaller tha “gain* and
vica versa,
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Dual Qutput Control 4.8 ' ‘\

Dual eutput control can be perfarmed when two outputs are speciliad. The outputs may be
pragrammad for On-Cff, Time Praportioning, or Current Proparioning, as applicable.

The output actlon ls dependant upon the satpoint, the process value, and Tune mods parame-
ters. i two proportional outputs are selected, both output proportional bands will be biased go

thal 0 % of output is gean when the process value equals satpoint.  The oulpui(s) can be
biased by the usa of the Tune mode parametars FOP and SPrd as shown below.

el SRRl YRy ey e 4 - .=

FIGURE 4-2
100% 100% |
Proportional Reverse . . Proportiona
Outpit | Acting Outpyl Ercrl?r?; Qutput Output 2

¥V

Control
Setpoint

Process
Value

First
Output

) Spread=Y
Pasition = X =X

The first output is programmad as & proportional revarse output and the second as a propor-
tional direct output. (See Glossary, paga 83, for definitions of these 1erms). Dual propor-
tioning outputs are provided with separate proportional band and cyele time adjustmants for
each output,

0
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Manual Operation of Proportional Quiputs 4.9

The Auto/Manual awitching function applise to propertional contral ouiputs only.

Switching between the sutomatic and manual control modss is accomplishad by scrailing to
tha Standby modae and prassing the DOWN key to enter the mode. Switching from automatic
o manual is always bumpless,

CAUTION: 3f the unit Is in the Manval mode, ks caraful not to leave the process unwalched, Slce the
unit {5 intentianally Ignaring the setpolnt, it Is possible to unintentionally let the process exceed safe
limits. Limit dovices must ba vsed to guarantes the process does net get out of control,

Thé prépotional output valuas initially displayed Updnentry Into the Standby mods will be the
lagt output values caiculated by the control algorithm. Changes made to output values are
made "on-lina”,

When the unit ia placed In manual, Pe1 and/or Po2, as approporiate, will appear in the
display. If the keys are depressed within & second intervals, the units will respond as followa:

"

b

If 8 code ia displayed:
SCROLL - The corresponding value will be displayed
DOWN - The next code will be displayed

f a valua I8 displayed:

SCROLL - The next code will be displayed
UP - The vaiue will incremant

DOWN - The vaive will decrament

To exit from the Standby mode {manual cperation), dapress the UP key twice. (Pressing the
UP kay unce stops tha cyclic display and leaves the controller In Standby) The controllar will
be In automatic control with Stby displayed. After a time-out poriod, the unit will digplay Cril,
To got directly to the Cir display, pross the UP key thres times ingtead of twice. Shmimg to
the Centrol moda is balancelese, J

* STANDBY MODE FLOW CHART

StbY

I Y — - — — -
RS G —r
oY

Avtomatic Transfer Function 4.10

Automatic transfer providas automatic switching Irom the Manua! mods io the Cantrol mode of
operation when the process valua reaches setpoint. This feature is gelectable in the Program
modae.

NOTE: |f an error candition accurs whila in the Manual mode and Automatic Transfer
Funetion Is sslacted, the output will go to a Failsafe condition.
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Actial Display

On/Olt Display -
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1 um on or off

Serall Key

Numerlc Dizpiay -

Use arrow keya
te charge valve

Up Arrow Key

Dawn Arrow

Setpoint Adjustments 4.11

Lecal

Local setpoint adjusiment is accom
Increase the setpoint valus. Prees
the key prassed will catge tha valu
range of the satpoint value can be
Program mode. The salpoint value can be
disabling the Satpoint Changs,

Ramp Rate - EB Optlon Only

A selectable Ramp Rate function can be used 1o
by the control algorithm will_chan
power up, the instriment will take
will be calculated to increase the set

that was sean prior to the power cutags.

limitad b

tha initial

NO. 944 P 8/

plished by using tha keypad, Prees the UP key to

the DOWN key to decreasa the setpoint value. Holding
6 ta change slowly at first then increasingly faster, The
y selecting the setpalnt upper limit 8PL In the
protectad from inadverient changes by

ESPC, in the Ersable mode.

limit the rate at which the setpoint vsad
ge. This feature will also establish a soft startup. Upon
process value as tha setpoint. A setpoint ramp
paint from the initial process value ta the astpaint

Sudden changes in the setpoint valua antered viz the keypad can be inhibited from
elfecting the control autputs by use of this fealura. Tha internal selpaint usad to cantrol
the process will ramp to the selpoint vajua antered st the rate of change selected.

FIGURE 4-3

Sotpoint
in
Degtacs

Remota Sefpoint

l Sepaint Ramp
J \

I .
I

T

4

5
Tima in Minules

Remote Satpaint adjustmant is an optional feature, Tha instrument selpoint can ba
adjusted by supplying a signal to the remote setpoint tarminals as Indicated in the

ingtallation section, Local or Remota satpoint
relsasing the SCROLL kay until the dispiay re

operation is aslected by pressing and
ads setpoint select SPS. Press the DOWN

key to enter the Setpoint Select mode, The display will change to show the current

setpoint mode, either local lec or ramots rSP.
SCHOLL kay, To exit the zat

Ta change the setpoint mode press the
poirt mode press the UP key. To prevent unwanted setpoint

mode changes, the Setpoint Select moda can be disabled in the Enabla mode, The
setpoint value can be adjusted by using the Digltal Communcations Option, Refarto the
Protocol Manual {(Form 2878) for more detalls about this option.

SETPOINT FLOW CHART
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Process Re-transmisslon Output - EA Option Only

If the instrument Is provided with a curtant output not used for process contrai, this output may
be assigned to provide a fingar re-transmission of the process valua, This output can be used
10 piovide a pracess signal 1o remotely installed racordars, pansl meters, or data loggers.
The procsss output i¢ scaled for the application by using the Program moda parameters
process/satpoint output value Upper Pou and pracass/setpaint output value lowar Pol., The
current output resolutlon s @ 200 steps, 2o for the besi re-transmission accuracy, the span
betwesn Pou and PoL should be as small as possible. If a current output is used for re-
lransmisgion, tha torresponding control output, outt of DULZ, cannot be assigned to it,

The exampls illustrated in Figure 4-4 (balow) shows a process re-transmiesion application for
0to 200 dagrees F,

A L - T e rr— e v e T PR

FIGURE 4-4

PROCESS OUTPUT / RETRANSMISSION VALUES
EXAMPLE .
100 % ’
Y
QUTPULT
0%
0*F INPUT 200°F

Setpoint Re-transmisslon Output - EA Optien only '

If tha instrument s provided with a currant output nat used for process control, this output,may

i& @ 200 steps, so for the best re-transmisstion acouracy, the gpan batween Pou and PolL
should be a3 small 2g possibla. If a currant output is used for re-lransmisgion, tha cotre-
gponding contral output, out! or o2, cannot be assigned to it.

The axampls illustrated in Figure 4-5 (balow) shows a gelpaint re-transmission application for
0 lo 400 dagrees F. ‘

HGURE 4-5

SETPOINT QUTPUT / RETRANSMISSION
VALUES . C
EXAMPLE

100 %

QUTPUT

0%

0°F ' ‘SETPOINT 400°F

0972172007 FRYT 10:87 FTY/RY NN G14&1

hnea



SEP. 212007 11:24AM

PaGE 44

Key

&0 &0

Acwal Dieplay

ONOHDisplny .
Use arrow keys
[ turn en or off

Seroll Kay

Numeric Diaplay «

Use arrow kayzg
to change value

Up Amgw Kay

Pewn Arrow

NO. 945 P 2/7

Service 5.1 '

This section containg Calibration , Test and Trouble-shooting proceduras that can be porn
farmed by the user, Instruments are calibrated to its input type at the factory prior to ship-
ment. Re-calibration shouid not be nacessary undsr normal opetating conditiong,

Calibration 5.2

Cautlon: Do nol aitempl any of these caltbratlons without the proper test oquipment with specificutions
equal to or belter thiaw thore lisTed” —

Prass and releage the SCROLL kay 10 saquence the display until CAL appears. If CAL doas

-Not appear, reter o Section 3 for inetructions on hew o enable the Calibration mode. Whaen

CAL appears on the display, press the DOWN key. The display will read CAL 1. CAL1 ean
ba initiated at this time or presa the SCROLL key 1o advance the display to the other calibra-
tions available, W

CALIBRATION FLOW CHART

Alons| G G- r

cae| C G - r
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TABLE 5-1 CALIBRATION PROCEDURES

Calibration
Desgeription

CAL 1 Re-nitialization of Program and Tuna Mads values,

CAL 2 Main Calibration usad by all inpute. Thie g the only calibration required

- for voitage and millivolt inputs, . .

CAL 3 Cold Junction Compensation calibration ysed 1o <orract for camponent
variation In CJC circut,

CALZ """ Gold Junetion utllty. The temparaiore of e soid Junction I displayed.
No adjustment is made with thie Pracedure,

CALS5 RTD Input callbration used to correct for component differancas in the
RTD input circuit, :

CAL6 GJC turn onioff _ '-;

CAL7 Faetory Use Only

5.2.1 CALY PARAMETER INITIALIZATION

This procedurs Iz performed 1o oraga the information that was sntered in the Program and
Tune modes . All Paramaters will ba roset to default values, Prior 10 beginning this procedure
record the Program and Tune mods parameters so that they canbe .

fe-entered. No special lest equipment [s required. -

With CAL1 displayed, depress and hold the DOWN key, then press the SOROLL key. The
display will momentarily go blank. Release ths keys. CAL1 will reappear on tha display. Thig
calibratlon can be done agaln or another may be salacted.

3.22 CAL2 MAIN CALIBRATION : .
This procedure datermines and saves calibration values which Corract for component vari-
ations relating to the input measuring furiction of the instrument, This ig the only ealibration
required for tha volt and millivolt inputs. Additional calibration procedures are regulred for
thermocouple and RTD inputs.

A 50.00 £,01mVDC sourca is required for cafibrating. in addition make sufe that JU1 on the
Processor board is In the “non volt” position, See Appendix A.2 (page &0}, .

Make sure ail input wiring is dieconnected. 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 prass the
SCROLL key, Relesss both keys and the instrumant will display hid1, Depresgs the DOWN
key; dELy will appear for Up to ten seconds, then SCAR wil| appaat for up fo ton secands, |f
the calibration reference number which appears (s not between -50 and +50, praceed per -
nate below. Otharwise, connect a 50,00+ .01mV souree to the Input terminals, Press the
DOWN key and delLy will be displayad far tan sacands and then SCAR fot tan seconds. Then
CAL2 will reappear, If thera |s & problam, the apprapriate arror code will-bs dieplayed,
Restore JU1 to the position hecessary for the input type, -

NOTE; If the eallbratfon reference number falls oulgide the 50 to +50 Fange, depress

the SCROLL key snd CALZ wiit bo displayed, Depress the DOWN Key and perform the
callbration ance more, Repeat the calibration untli the number faiis within the tofgr
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Error Rocovery - see 5.4 (Page 52) for detalle. However, be sura that the millivolt sourca is
socuraly eonnectad, functioning Properly and the polarity is corract. Pregs the DOWN key o
bring the Instrument back 10 dELY and try the callbration again, The calibration can be exjted
at anytime hLd1 or the refsrence number g displayed by Pressing the SCROLL key,

With cAL2 displayed, press and hold the DOWN ARROW kay, then press the SCROLL key.
Releass both kayg and the instrumant wil display hiLd1. Prese and hoid the UP ARROW key,
than prass the SCROLL key. The display wil momenlarily blank and then CALT wiff be
displayed. Releass boih keye and depresa the UP ARROW key. CAL will be displayed,

5.2.3 CAL 8 coLp JUNCTION COMPENSATION

This procedura daterminas and saves éalibration valyes which correct companent vanations .
ralaling to the cold junction compensgation. This ealibratian must be precssded by CAL2, the
main cafibra!ion. 1o proparly calibrate the instrument. These two calibrations are the only
Gnes needad for proper oparation with & thermocouple input,

Test equipment’ one typa J thermocouples and one mercury thermometer, accurate to +.25
degraee C or equivalent aro requited,

Make sure all input wiring is dlsconnectad and connect the J thermecesuple to the input. Place
the thermamelter naxt to the thermocoupls and aflow the controller to warm up far 30 minutes,
before procaading with the calibration,

With CAL3 displayed, depress and hold tha DOWN kay. Then press the SCROLL key and
tha unit will display hold. Releass both keys. Press the DOWN key and dely will ba
digplayed for tan seconds, then SCAR for ten gaconds. If SCAN ramaing in the display for
much longar than ten seconds, refer to the note below. The instrumeant will compute and
display the cold junction temperature to the nearest tenth of a degree C. Compare reading
with thermometer and Use the UP and DOWN keys to corract the reading, if hacessary. To
end tha procadurs press the SCROLL key and CAL3 will be digplayed again,

NOTE: If the instrument continuas o display in SCAn, proceed ss follows, With 3CAn
displayed, press the SCROLL key, CAL3 should be displayed. With CAL3 displayqd. while
value and procasd 1o deLy. Compleate calibration 83 deseribed above, .

Error Recovery - see 5.4 { page 52) for details on spacific errors. Tha calibration can be

exlted at any tima hald is displayed by praasing the SCROLL key,

5.2.4 CAL 4 COLD JUNCTION T'EMPERATURE UTILITY
This pracedure digplays the temparature sensad by the cold junction compensator (CJCy).

No special test equipment is -required.

With CAL4 displayed, press and hald the DOWN key then press the SCROLL key and
teleage both keys. SCAn will be displayed for ten geconds while the instrument
computes the CIC temparature. The rasult will thepn be displayed o atanth of 2 degree C,
The input terminals must be shorted with a jumper wira. Remember, the temporatura
displayad is that of the CJC terminais not the ambient temparature, To exit, prassthe
SCROLL key and CAL4 will be displayed,
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@ 5.2.5 CAL 5 RTD INPUT

This pracedure determines and savas calibration vajuss which correet for component vari-
ations ralating to RTD inputs, This calibration must be Precedad by CALZ2 1o proparly
calibrate the ynit. :

Test equipmant needed will include a Decade Box {Resistance Substitution ) with .01 %
resclution or squivalent, Make sure the jumpers JU1 (Pracessor Board), Uz and JU3
{Optiong boards} are in the Proper positions for RTD npul. Ses Appendix A-2 {page 60) and
A-2 (page 61, 62).

With CALS displayed prass and hold the DOWN kay, then press the SCROLL key and
relaase boih kays. hLd1 wil then be diaplayed. Connect the Darade Bax ai 100 ohm satting
across the input terminals 1 and 3 and Jumper terminalg 1 8nd 5. Prass the DOWN key and
dELy will b displayed for Up 1o ten seconds, then SCAn for ten sacongs. Whan hid2 is
displayed, connect 277 ohms to the input and press the DOWN key. Again dELy will digplay
for up to ten secands, foliowed by SCAn for tag mote geconds. CALS will be displayed aftgr
. the calibration ig completed.

Error Recovary - Sgg 8ection 5.4 (page 51 ) for details aboyt spseilic arrors,

The Calibration mede can be axited any tima the unit displays hLd1 or hLgz by pressing the

SCROLL key. <
5.2.6 CAL 6 COLD JUNCTION ON/0FF
. whi ing tha DOWN ARROW key, prass :he_SCHOLL key. The

Qﬂ operating mode. The cold junction compensation is an, Mode 1 is the cold junetion compen-
r 4)

salection, The Mode 1 funclions 1o facilitate input testing with a non-temperature compen-
sated millivolt soureg uzad to simulate thermacouple input, .

¢
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Test Mode 5.3

The Test mads can be entered, if enabled, by pressing and releasing ths SCROLL key until
tESt |3 displayed, Pregs the DOWN key and 1St1 will b displayed, This test can be initiated
al this time ar press the SCROLL key to advancs to the desired test. Tast 1,28nd 3 are
perormed as a block so the display will advance fram tSt1 10 1814,

All availabls tost procedures are listed in TABLE 5-2 (page 49). Test 1,2, and 2 are per-
farmed on atant Up, petiodically during Control, and on entry into the Test mode. Test 4 5
executad on enlry into and periodically during the Contre) mode. These tests can b used as
trouble-shooting aids.

TEST MODE FLOW CHART
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@ TABLE 5-2 TEST PROCEDURES AND DESCRIPTION
TEST DESCRIPTION

Teat 1 Micropracessor intarnal RAM test.; usad 1o vérify that the processor BAM ig
functioning correctly. : .

Test2  External RAM test; used fo tast the instrumant's RAM forproper. .. _
function, - : :

Test3 EPROM checksum test; used io check ptogram for correct data.

-Test4 _.Extarnal RAM chacksum test; displays_the number of times Error 18
and 17 have occurrad, .

Test5  Verifies that a|| keys are funetional and all LED displays are working.

Test6 Usedta verify that all relaya and/or solid state relay driver outputs ara warking,
Test7 Used o chack the oparation of Output 1, mA cuwent oulput.

Test8 Used to check tha operation of Output 2, mA current output,

Testd  Auxiliary input test; usad to test positlon proportianing (slldewire
feadback or temate selpoint voltaga lavels).

Test A Communications hardware test; tests tha sand and racelve {unctions,

5,31 TEST 1 - INTERNAL RAM TEST

Chacks:the Random Accesg Mémary in the microprocessar, No speclal tast aguipment is
requlred for this test, With Test 1 dlsplayad 151 press and haid tha DOWN‘kay than prass
the SCROLL Kkey. 1St1 will be displayed momentarily whils the test is in progress. Mpan
sticcessiul coraplation the Instrument will inftiate Test 2 automatleaily,

5.3,2 TEST 2 - EXTERNAL RAM TEST .

Chacks the operation of the RAM exiernal to the microprocessor, Ng spacial tagt equipment
is required. After completion of Test1, 1512 will be digplayed momentarjly while the tes! is In
progress. Upon succassful completion of Test 2, Test 3 will be initiated.

3.5.3 TEST 3 PROGRAM - EPROM TEST T
Thig is & chacksum test to verily data integrity of the starad pragram. Na special.test equip-
ment is required for this test. After completion of Test 2, 1513 will be displayed momentarily
White the tast Is in progress. Upon successtul completion the instrument will display 1St1.

5.3.4 TEST 4 - EXTERNAL RAM CHECKSUM TEST

his is & chacksum test to verlly the integrity of data stored In RAM and indicate the number
of times the instrument has had an Error 18 or 17, No spoclal test aquipment s required for
this test. With 1St4 displayed, press and hold the DOWN key then prass the SCROLL key.
The display will go blank momantarily, then briefly dlsplay two numbers and then 1514 will be
displayed. These numbers indicate the number of times Error 16 and 17 have occurred
respectivaly, Tast 4 can be execuled again, or another last may ba salacted. Tast 4 oceurs

when the instrument anters the Control mode and periodically duting Control mode eparation.
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lighted. No special test aquipmant is raquirad for thig test, With t5t5 displayed press ang
hetd the DOWN key then press the SCROLL key, The display will go blank. Releass both

KEY

SCROLL SCRL
UP KEY UAro
DOWN KEY Aro

d
UP AND DOWN KEYS ALLLED’s AND SEGMENTS LIGHTED

To exit Test‘s, pr;s-s- t'ri's‘_S.CF:_R“()l:LNén.c!"le- key a"rﬁ;t';ﬂénéou.sly. t5t5 will be displayed,

3..6 TEST 6 RELAY /SSR DRIVER OUTPUY TEST
Ve(i!ias that tha Ralay/SSR Driver output(s) are working. A volt/ohm meler will be yseful 1o

verily the output opertion. With 1515 digplayed press and hoid the DOWN key then press the

RISPLAY
«  TLYA A Only

rLYb B Only
tLYc C Only
oFF Nong .

The ralays should be checked for conlinuity whan on and high impedance When’ off. 83R
drivers will output § VDG when on and 0 VDG when off. Thie sequanca may ba repeated by
using the DOWN key. To exit press the SCROLL key and 1316 will be displayad. The
existence of relay SSR oulpuls is dependant upon the hardwaro configuration.

3.3.7 TEST 7 - CURRENT OUTPUT 1 TEST
This 1est aliows the user io verify thal current Qutput 1 js functioning properly and wil allow
the adjustment of the current ouiput valus for testing of associaled equipment, A volt moter
with an appropriate shunt realstor or milliamp metar Will be needad to axecute this test. With
1517 displayed, daprese and hold tha DOWN key, then press the SCROLL key. Conngct the
M or milliamp metsr across the output terminals 5 and 8. The display will indicate 4
miliamps output, Use the UP and DOWN keys to vary the output in 1mA steps, The current
output reading should be + 0.5mA at any output value, To exit tha test, press the SCROLL
key and “tSt7" will be displayed. The oxistencs of the MADG current autput is dependent
upon tha hardwara configuration as indleated by tha model numbar,

5.3.8 TEST 8 - CURRENT OUTPUT 2 TEST
This tost Is the same as Tast 7 except for Output 2. Check the cutput at larmi_nals 7ands,
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5.3.9 TEST 9 - AUXILIARY INPUT TEST

This test allows the oparator to varlly that the auxillary inputs used for pasition

Praportioning (elidewire) feadback ar remote gatpaint jg functioning Proparly, A varizble
vollage source, 5 VDG will be required tg exacute this test, With 1S9 displayed, press and
hold the DOWN kay than precs the SCROLL key, The Auxiliary input voltage will be dis-
playad 16 the radrast hundredth of & volt, Connect the +5V sayrea acrose the Auxiliary input
lerminals (terminals 8 ang 5) and adjust the voltage. Verity that the voltage

displayed changes aceordingly. The displayad voltaga shouid be lypically 0 -5vVDC + 0.3
volts, To tarminate the test, press the SCROLL key. The display will show 1810,

The existance of the auxiliary input tested in Test g depands upon the hardware

canfiguration as indicateg by the model numbar,

e Pem L, - " RN —r

5.3.10 TESTA - COMMUNCATIONS HARDWARE TeST
{Communications Option only)

This lest aflows the Oparator to varify that the communications hardwars jg furctioning
proparly. With 15tA displayed, press and hold the DOWN key then press the SCROLL key.
The display will indicats SEnd. Each time tha DOWN key is dgprassed, the unit will toggle
between SEnd and rEC {raceive). With the desirog function seolected, depress tha SCROLL
kay. ‘

TR e e oy e, i

In the SEnd {sand or transmit) mods, the instrumant will repaal the following Sequence,
First, the franamittsr will go logic 1 for one socond, Next, the transmitter wlll changs the
logle level to 0 for ane sacond. Then, the transmitter will be disabled for ane gacond. Intha
rEC mode, the transmitter will ba disabiad, In sither mode, tha instrument will monitor {he
line logic lavel, The display will be rECO when a logic 0is on the line . The display will be
rECt when logle 1 is on the line, in tha SEnd mods, the unjt will display rEC when the

transmitter Is disabiad.

To perform an interna tost to vetify the operation of the hardware, place tha fnstrument in
the Send mode. Vaiify that the display cycles through rEC, rECO, and rEC. To verify thal
the transmitter functions Properly, two LED's, each with a current limiling resistor, can ba,
connacted 1o the communications terminals, with their polaritiog connecled opposits of ech
othat, The foflowing thrag statas will be produced: ona LED on. tharn the other LED on, then
both off, Alternately, a load reslstor can be placed on the terminals, the vollage generatad
across the load rasietor jg as follows! > 43 VOC then » -3V0G and then 0 VDC. The terminais
Usadare 7 8 8,

Ancther taat mathad, would bs lo connect ne or more instruments in the Receiva moda to an
instrument in the Send mode. The instrumants in the Raceive mode should have thejr display
altarnating in sync with the instrument that Is in the Send mode. When the sending unit
digplays rEC, the recelving units should display rE1. ‘

To terminate the lest, press the SCROLL key for one sacond. Upon exit, t3tA will ba dis-
played, . .
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Trouble-shooting d

and Dingnostics 5.4

This seclion consiets of two colymna. The first column i a it of $0me possible instrumeant
conditiens. Tha second column je a list of stepa that should improve the condition. The steps
should be performed in arder until the condition improves or all the steps have baar tried. |f

tha instrument condition has not improved, cantaci the nearest represeniative or the Tactory
lor assistanca.

Troubla-shooting should be performead by qualified parsonnel using the proper equipmant and
toliowing all zafety precautions, Whenever possible, the iroubls-shoating ehould be aseam-
plished with tha electrical-power disconnectsd. The instrument contains static sansitive
companents so care ghould be taken to observe anti-siatic procedures,

Condition Correction Staps

Display Is hlank {dark) 1. Verily that the corract instrument power, as
-, indicated on the wiring labs| on the housing, le
suppliad 1o terminals A & B, I the veliage fs nol
corract, chack the power source,

2, Turn oft the instrumant power. Wait about 5
seconds, than turn the power an again,

3. Turn off the instrument powar, loosen the front
panel écrew, and remove the instrument from the
housing. Inspect tha instrumant for poor
conneactions.

8. The white ribbon cable that connacts the
Processor board (Appendix A-2, page B0) ‘E
to the Power Suppiy Board (Appendix A-

- 1, page 59} muet be properly alignad
and gaatad.

b. The Front Dieplay board pins should ba
properly aligned and seated In the
sockets on the Pracessor board
{Appendix A-2, page 60) and the
Power Supply board {Appandix A-1,
page 59),

£. The Display Drivet (U=1), located on ths
Display board, must bs free of colrosion
and firmly saatad in the socket. Reainsert

the instrument in the hausing, tighten the
panal screw, and turn on the power.

4. Turn off the instrumem power, Press and hold tha
UP and DOWN keys. Turn on the power. Hold
the keys depressad for about 10 saconds. if the
display lights the modai number, Program and
Tune moda paramsters will nesd to be te-antered
{Page 28 & 33 or the Software Ref, Sheet, page
70, if alraady fited out).

Model Number Displayed 1. Turn off the inetrument power, wait 5 seconds then
Iz Incorrect , reapply the powsr, Verify that tha number dis-
: played during the power Up sequenca is the same
53 indicated on tha fabaf affixed to the lower front
oi the digplay bazal,

¢
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Note: To re-lhltlallze, follow
Steps 2 & 3,

NC. G456

2. Turn off the powsr to the Instrument. Press and
haid the UP and DOWN keys and turn o the
power. Kaap ine keys deprassad until tha modal
number rasats to 2100-000. Relaass the keys
and turn off the powar.

3. To enter the correct model number, press and hald
the SCROLL and DOWN keys and turn on the
instrument pawer, 2100 should be displayed.
Wait about 5 secands and reloase the keys, The
dizplay should remain 2100, Ugg the UP/DOWN
keys as fécessaty to changs the displayad’
number io mateh the firat 4 diglts of the modal

umber, After adjusting the first 4 digits 1o the
‘proper valies: preas’ihe SCROLL K6y "aid the
display will change to 000-, Use the UP/DOWN
keys to set the last 3 digits of the madal number to
the corract values, Press the SCROLL Key and
the power up sequence will complale. Tha
Program ‘and Tune mode patamaters will naed o
be re-anterad (Page 28 & 33 or the Softwara Ref.
Shaet, paga 70, if already fillad out).

Relay/SSR Driver OQutput{s} 1. Verily that the Pragram and Tune mode

Malfunction

paramelers are correctly set (pages 28 & 33 or the
Software Ref. Sheet, page 70, if already filled out),

2. Turn off the powsr to the instrument, Walt aboyt 5
gaconds and turn the power on again. Caonflrm
that the model number displayad durlng the power
Up sequance indicates that the output(s) ls/arp
present In the instrument. This number Shouyld
malch tha number on the labe/ ajfixed 1o the lowar
front of the display bezal. |f model # [s incorract,
follow steps for *"Model # displayed Is Incorrect”

3. Turn off the pawer to ths instrument. Loossn the*
front panel screw and remove the unijt from the
housing. Inspact the Powor Supply board
(Appandix A-1, page 59 for the presence of the .
output device(s). Relay A is locatad at K1, Relay
B &t K2, and Relay C at K3. A telay output will -
appear to be a cuba, The SSA Driver will appaar
as & resistor and a jumper wira, The output will
not work if the hardwara is not presant,

4. Chaeck the outpit opsration by performing Test 6 .
as deacribed in the Test section (page 48). ¥ the
output{s) function(s) in the Test Mode ta-oxamine
the Program and Tune Mode Paramaters settings
(Page 28 & 33, or the Soltware Raf. Shast, page
84, if already filled out),

- §. Il'the olitput appears not to turn off, ramove tha

power to the Insttument., Loosan the front panal
screw and take the unit out af the houging. Clip

the resistor localed on the Power Supply

(Appendix A-1, page 68} for the outpul{s} that

seem lo slay on, A .01 microfarrad, 1 KV capacitor
should be connacted from the terminal tisted balow, to
the AC ground for the output whera the rasistor
indicatad was removyed.,

Relay A R12 Tarminal C
Relay B Ria Terminal E
Relay C . R4 Terminal G

{Continued on next pags)
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mADC Output(s)
Malfunction

NC. 546 F.5/8

{Continued from page 53)
Retum ths instrument tq the casza and tighten the
front panal scraw. Turn the power an to the
instrument and check tha opstration of the
DUtput(s). -

1. Verily thal the Program and Tune made
paramelers are eorractly set (page 28 & 32 or the
Software Ref, Sheat, paga 70, If already fillad out).

2. Turn off tha power o the Instrumeant . Wait abait 5
secands and turn the power on again. Confirm
that the model number displayed during the power
Up sequance indicates that the output is presant in
the instrumant. .The number should match the
modsl number on the labe! located on tha lower
front of the digplay beza!. if modal # is incorract,
follow sieps for "Modal # displayed ls Incorrect”
(pags 52),

8. Turn off the power to the instrument. Leosan the

- front panel ecraw and removae the unit from the

“housing. Inspaot the Option board (Appendix A-3,
Page 61, 82) for the presance of the Current Output
Driver IC. Gurrent 1 oulput is U-1 and Current 2
output is U-5. The cutrent output eannot funclion
without the hardware belng present . Return the

instrument to the housing and tightan the front

pansi screw,

4. Fefer to the Test zection {page 48) and carry out
the pracedura for tha oulput(=) that Is/are nol
working, Test 7 pperates current Output 1 and
Tast 8 for eurrant Oulput 2. If the curranl output
Operates proparly in tha Test mode re-check the
Program”and Tune mode parameters (pape 28 &
33 or the Software Ref. Sheet, pagae 70, if alraady
fitled out).

Error Cods Displayed - The
display of error codss

will cause on/off ouiputs
and proportional outputs
e turn off.

SnSr
Sensor Break or aut of ranga

1. Inspect the senzor for proper operation and
connaction lo the instrument. Acceptable sensor
ranges ot the instrumant are listad In tha
Spacilications section of Appendix D {page 67}

2. Vatify that the Program Mode input zalaction
matches the sansor input connactad,

3. Chack that the input eonditioning jumpers on the
Processor board (Appendix A-2, pags 60) and the
Option Board {Appendix A -8,'pagse 81, 62) are in the
proper positian for the sensor input,

4. Perform the calibration procedura{e), as described
in the Calibration section {page 44} , lor the sensor

input type.
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Remote Setpoint Error

. Check that the Remote Setpoint signal is pressnt

and of the corract polarity betwean terminals 8 (+}
and 5 (-},

Perform the Auxiliary Input Test, Test 0 as .
daecribed in the Test section {paga 51), the
voltage indicated during the test should bae the
8ame as maasured in the preceeding slap,

. Varify that the Ramota Satpoint input voltage range

sslectad In the Program Mode (page 28) is tha
same as the voltage that is prasant as the Remota
Satpeint input terminale.

Fbge =~ B
Slidewire Feedback Error

. Inspect the Slidewire Feadback

. Maasure the resistance of the

connactions at
torminals 8, 7, and 5. Be sure that iha
cannections are the sama as shown in the pesition
praportioning' illustration {paga 21),

Slidewire segment.
The minimum resigtance must be 135 ohms, the
maximum 10 K ohme., ™

- Perform the Auxiliary Input Teel, Test ¢ as

deseribed in the Tast saction, the voliage indicated
should be batween 0 and 5 VDC,

. Turn off ths powsr to the ingtrument. Loogen the

front pansl scrow and taka the instrument out of
the housing. Verily that the jumper JU-1 on the
Option Board (Appendix A-3, page 81, 82} is in the
Motor Modulation positian,

Hi - Input mora than 10% 1. Pardorm Ihe steps listed for the SnSrarror

Ovar Span candition (page 54). .
Lo - Input more than 10% 1. Perform the steps listed tor the SnSr arror e

Under 8pan eandition (pags 54),

o- display overrange 1. i this error code is displayed as a Program oy Tune

{the "broken 6" appears
an the laft side of the display)

mode parameter vaiua , petform the GAL 1
procedure as described in the Calibration
sacifon (page 45).

2. It this errar code appears ag patl of the modal
number during the power up sequsnce, follaw the
steps ligted for tha Model number incorract
conditlon (page 52),

Er 1 - Microprocessor RAM 1. Turn off the pawer to the instrumant,

Failure 2

Loosen the front pansl acrew and remove the
Ingtrument from the housing. Inspact that tha
Microprocessor (U1) ia proparly sealed in the
socket lacated on the Processor board (Appendix
A-2, page 60). Return tha instrument to the
housing and tighten the tront panel serew. Turn
on the pawsr,

Tutn off tha powaer ta the instrument. Walt 5
secends, and tutn the power an,

Er 2 - Extarnal RAM Fajlure 1.
Er 3. EPROM Chacksum 1.
Faflure

Periorm the staps listad for Er 1 except that the
EPROM (U2} on tha Processor board-should be
ingpocted,
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Er4.-RTD Mismatch Error

1. Check the connactions to the instrument for the
RTD Input Calibration CALS as described In the
Calibration seetion (Page 47). Repaat the RTD
Input Calibration,

Er 5 - No Zoro Crossings
Detectad

1. Tum off tha power ta the instrument. Wait 5
feconds and tumn the powear on, -

2. Turn off the instrumant power. Loosen the front
Panal screw and remove the instrumant from the
housing. inspect the white ribbon cable that
connacts the Procaesor board 10 the Power
Supply board, Be sura that the cabla Ie properly
gligned and sestey it the socket an the Power
Supply board, Retum the instrum ent to the
housing and tighten the front panel screw, Tarn
on the powaer fo the insirumaent,

3. Connact the instrument 1o ancther AC power
solrce,

Er € - AC line balow 45 HzZ

1. Tum ofi the power 1o the fnstrument. Wail 5
8aconds and turn the power on.

2, Turn off the Instrument power. Loosen the front
pane! ectow and remove the instrumant from {he
housing. Inspact the white ribbon cabla that
connects the Processar hoard ta the Pawer
Supply board, Be sura that the cable is properly
aligned and seated in the socket on the Power
Supply board. Return the Instrument ta the
hausing and \lghten tha front panel screw. Turn
on the power to the instrumant,

3. Connect the instrumant ta another AC power

Sourea, .

Er 7 - AC iine over §5 HZ

1. Tum off tha power 10 the instrument, Wait 5
seconds and turn the poawer on.

2. Turn off the instrument power. Loosen the front

" panal screw and remave the Instrumant from the

housing. Inspect the white ribban cable that
annecle the Processor board 1o the Powsr
Supply board. Be sura that the cable Is proparly
aligned and seated in the sackel on the Powar
Supply board.

Er B - Cal 2 Volt input Error .

1. Check that 50 mVDO is Properly connecled to the
instrument and s within the tolerance limits az

~ indicated in the CAL 2 progadure of the Calibration

* section (page 45),

2. Loosen the front panel seraw and removo the
ingtrument from the housing. Inspact the
Procsssor board {Appendix A2, page 60) to
insure that the input canditioning Jumper JU 1 is in
the non-valt position,

3. Porform the CAL 2 procedure as dascribad in the
Calibration section (page 45).

Er 9 - ADC Relorsnce Number
Error

1, Perform the CAL 2 Procedure as described in the
Calibration section (page 45).
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Er10 - ADC Reference Voltaga
Error .

.. Pertarm the CAL2 pracedure as dascn'beq In the

Calibration saction (page 45),

Er 11 - Cold Junctlon
Compansation Errer

- Ba sure tha Cold Junction Sensor s firmly

altached to tarminale 2 and 4,

. Perform the AL 3 pracedura as described in the

Calibratien section (page 46),

Er12.CAL2 Vollage Etror

. Check that 50 mvb(G is praperly cennectad to tha

instrument and is within the tolerance jimits as
indicated in the CAL 2 procedure of the Calibration
gection (page 45). ‘

Loosan the Trong panél scraw End Temava ihg
instrument from the housing. Inspect the
Processor board (Appendix A-2, page 60) 1o
insure that the input conditioning fumpar JU1 jg in
the non-volt pasition.

- Perform the CAL 2 procedura ag described in the

Caiibration saction {page.ds),

Er 13-RTD CAL S Input Errar

. Parform the CAL 5 pracadure as describad in the ,

. Check thaf tha resistance davics is of {he cotract

vaiue and properly connectad o the instrumant
Aand is within the talerance Iimits as indicated in the
CAL 5 procedurs of the Calibration section {page
47).

- Loasen the front panal screw and remove the

Instrument from the housing. Inspect the
Processor board (Appendix A-2, page 60} to
insure that the input conditioning jumper JU1 s in
the non-volit pogition and that the Option board
jumperg JU2 and JU3 are in tha RTD position.

Calibration saction (page 47).

Er 14 - Cold Junetien
Compensation Etrar

Be sure the Cold Junction Sensor s firmly
attached to tarminals 2 and 4,

- Perform the CAL 3 procedure as described in the

Calibration gaction {page 486),

Er 15 . Ground Refarence
Tolarance Errar

. Perlorm the CAL 2 procedure as desaribed in the

Calibration gection{page 45). ‘

Er 18 - Program/Tune Mode
Checksum Error

- Record all Program ang Tune mode Parametare,

Petform tha CAL 1 procedure as described in tho .
Calibration sectlon {(page 45), Re-enter the
Program and Tune mods Parameters (page 28 &
33 orthe Software Rel, Sheat, Page 70, if already
filled out).

Er 17 - Cafibration Chackaum
Error

. Perform the calibration procedures that are naedad

for the input gansar tha wilt be usad,

Er 20 - Setpoint Validation
Errar

Uss the UP or DOWN key to changa the getpoint
value.

. Record all Program and Tune maode Parameters.

Perform the CAL 1 procedure as described in the
Callbration section (page 45), Re-enter the

Program and Tune mode Parametsts.
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Er 36 - Incarrect Crystal
Far Digital Comm.

NO. 947 P 1/8

- Turn off the power to the Instrumant, wait & seconds,

then turn the powar on.
Check arystal, Y1, for {1 MHZ (zee Appendix A-2,
Fage 60).

Er 37 - Incorrect Micro.
For Digital Comm,

2

. Turn off the power o the instrumant, walt 5 seconds,

then turn the powar on,
Check {o see it-tt-is-marked-"8032"(sea Appendix
A-2, Page 60).

Momentary Fr 70 -
Controller unable ta raspand
within 250 millisaconds._

. Tried to communicate while unit was in a nan-contro|

moda,

Momaentary Er 71 -
Byte rocelved before the
fesponse was fransmittad.

- Tha unit received a request before propar amount of

time hag elapsed ginca last request,

Momentary Er 72-
Incarredt Bleck chack
charactar was receivad.

.

‘Data received not valid, possible corruption on the
Eemm link. Passible nojse.

Momentary Er 73 -
Byte raceivad with incorrect
parity.

e

. Improper parity selaction on the transmitting lerminal,

Incorrect baud rata,

. Nolse
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ppendix A
Board Layouf - Jumper Positioning

HGURE A-1 - Power Supply Board

Top -

FRONT
QF UNIT

115 VAC JUMPER POSITION

COMPONENT SIDE

230 VAC UNITS MAY BE o
FIELD CONVERTED Jus
TO 115 VAC BY MOVING I

JUs
Ju4

JUMPERS AS SHOWN
ABOVE .

115 VAC UNITS CANNOT
BE FIELD CONVERTED
TO 230 VAC!

230 VAC JUMPER POSITION

L
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FIGURE A2 - Processor Board

Reviston L, M und M2

ToP Localad 7\ zoldof sidg
O [E=9] Juta
Juz
o l MICRO tn UY1
FRONT
OFUN|T REV
EPROM L2
' [oea]
BATTERY | RAM U3 Jus
O C ]
COMPONENT $IDE
JU1 Juz Juiz
® ENABLE WODE
TemvRDcAz (@ @@ ] ENARLE o
. GPTION
ENABLE MODE BOARD
Note: Lecked and Uﬂr!:cked
posiliens dilfer from Rev J and
helow and M3 and sbova; *
Revislon J and below AND M3 mnd ahove
Top Lesatad ?n apldar aidg
o Eev] 012
U2
2 MICRO U1 Dy1
Rev, M and
FRONT . AEV / ohave only
OF UNIT EFROM U2 g
: Xl
BATTERY [ RAM U3 a Juit
o | —
COMPONENT EIDE
U Juz Ju1z2
ENABLE MODE
[@8le] renvaroons ONLOGKED B FNO
OPTION
ENABLE MODE BOARD
o] s H
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e

FIGURE A-3 - Option Board, Ravision £ und above (For Rev. D and helow, ses next page)

L |

—

. JU1 red
w0y
N BT A3 N
J18 j
D -

Juiz

J15
' (I
JU3
N1
- oli2
comeae
ond 4-20 EI @
L EIXEY ® | T/C, mv, v
, [ ]
Position (@ e e e of@je T/C, mV, v
Frop. |0 o9 e elale t
[
Com |ee®e 'y - E’ d
RS-485 | ® .'.. BRTD RTD
. . k
Com & .Eo ine
2nd 4.20 (@ [0/e(a(e @ L XX
— .
Pos, Prop, & - oo ode XPS L4
At.Com @ ese .@. m Xps
RSP & oo@o@oo
Com |9 eonjooe
ARH & (@ e[®js[e]e @ '
Com -.;HEI.. L Lty
A"I |
Com
L [ ]

No XPS XF3 No XP3 XP3

W15 - AC Input XPS cabis from transformor
18 - XPS to Ralay ¢
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HGURE A-3 - Opllen Board, Revision D end below

TP
ERONT « o it e
CF UNIT
For 2nd 4-20mA,
US iz populated AU
|
% [ 7o)
For 1gt 4-20mA, Jua B
U1 e populated
COMPONENT SIDE
£
Ju1 JU2
(o ® RTD
oo | 2ND4-20mADC — ,
oo
o1 MOTOR MODULATION/ T/C, mV, VOLT
L ]
{;ﬂ POSITION PROPORTIONING (NON-RTD)
o] POTENTIOMETER REMOTE
SETPOINT : RTD
.o DIGITAL
(X COMMUNICATIONS T/C . mV . VOLT
[0 @] 422485 A E (hGONmRTD)
:ﬂl_t
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@ Appendix B | -

Glossary of Terms

Automatic Resat (Intagration)

Automatic resat is a Tune mode parameter that will bias the proportional output(s} to compean-
sate for process |oad variations. This parameter Is adjustabls from 0.0 1o 100.0 rapeats per
minute. Factoty defaull is 0.0, The display codas is ArSt. -

Automatie Transfei

Automatic transfor Ie a Program mode parameter that will aliow the instrument ta switch from
the Manual to the Controf mode of operation automatically whan theprotass value reaches
selpoint. ‘ :

Balanceless Trensfer _ :

This feature prevents changas in proportional output when changing from the Manual to
Control mada of operation. Whan transferring from tha manual mede to the eontrol moda, the
praportional eutputs will be "balancaless” regardless of Whetha the unit is inalde or outsida
the proportional band. This only helds true if the Auto Reset (ArSt) value is greater than 0.

Bumpleas Transfer
- This lealure prevents changes in proporiional autputs when changing from the Control to the
Manual made of aperation only, '

Controf Algorithm .
A pra-programmed seties of instructions that ars ysed by the instrument when
datarmining the staius of the outpul(s).

.Cycle Tima _ Cee e -
This Tune mode parameter is used 1o select the on/off cycle time for (ime propotioning
outputs (Ct1 for Output 1 and/or Ct2 for Output 2). (Ses page 29, section 4.5)

+

When using the Position Praportioning option, Ct1 must be selectad for the stroke time of tha
motor. '

Display Filter Faclor

This Program mods Parameter is used to dampen the process valua displayed. The selec-
tlons range from 1 through 20, the value repragents tha number of process scans that will ba
averaged for the digplay value, Factory defaultis 1, no filtaring,

Enginsaring Unlts Upper and

Englneering Units Lower _

These Program mode paramatars are used with volt, millivott, and milliamp inputs. The
Engingering Units-Upper Euu shauld be selested as the valua to be displayed when the input
is & maximum. *The Englneering Units Lower Eul, should be solacted as the valua to be
diepiayed whan the Input is at minimum.

First Output Pozltion :

This parameter is adjustable fram -1000 1o 1600 units and represents a shilt or oflsel of the -
on-if actuation points or proportional band for the first output relativa to the narmal poaition,
For example, & nagativa value could ba used to offset an expected avershoot. First Quiput
Rositlon also shifts the praporntional band with respect to the Process valUe range outside of
which integral action is inhibited. Factery default Is 0. Display code FoP.

©
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Hysteresis .

This paramster Is adjustable from 0 10 300 units reprasenting the width of the band (half
above and half below setpoint}. Uzed with On-Off or Alarm outputs to reduce cycling. For

Input Correction

This parameter is used to adjus! the process vaviable vaiue fo compenaats {or sensor arrors.
This Program mode parametar js selsclable from -300 to + 300 degrees/units. The factory
delault is 0.

Manual Reget _ =~ L

This parameter i adjustable from -1500 ta 1500 units reprasenting a manual shiff of propor-
tional band(s) relative 1o the normal position. Manual reset is intendad te be used when
automatic reset is not usad to-allow compensation for deviations from setpoint which ramain
after the process has stabifized, Factory default Is 0, Increasing the value increases the
process variable, i.e. if the process varlabla stabilized 100 low, increase tha manual set.
Integrai action, and conversaly reget-windup inhibit apply over the sarmae process value range
regardless of the manuals resst valua, Display coda ¢rSEt.

Pasitlon Froportioning Seneillyity
A parcantage of tha first output propartional band width (Pb1).

Process Fllter Factor

This Program mode parameter is used to dampan the process value ussd to caloulate output
sction. The procass valua is avaraged to dampen tha control outputs, This paramoler is
adjvelabla from 1 to 20, Factory default is 1.

Ptocess Ralransmlsslon Output (EA Software Option) Q
This parametar allows for a lingar milliamp proportional oulput relative 1o fhe process valua.

The current output may ba scaled over a range selsctable by the user, This aulput ¢an be

used to supply the process variable signal to remate chart recorders, panal meters, and dala

logger instrumants, . )

Process Qutput Upper and Lower Values (Used In conjunction with process or setpaint
retransmisslon output)

These parameters spacily the process or sefpoint valug tange over which the asslgned
current oulput will vary In a linaar manner from 100% to 0%. If the procass or setpoint value
s greater than Pou, the oulput will be 100%. If the process of selpoint value is less than Pol,
the output will be 0%. Factaty default values ars 2000 for the upper value and 0 for the fower
value. Display codes Pou {upper} and Pol (lawer).

Process Roundling _
This Program mode parameter is used to delermine the step slze of the process valus that

- - will be gaen on the display. This feature can be used to reduce display ‘luctuation. This

parameter is adjusted from 1 to 100 degrees/unite. The tactary default Is 1, no rounding {e.g.
Process rounding = 2, Process Value Oisplay - 4, -2, 0, 2, 4, etc.).

Process Varlahla
The process variable refars to the condition of the protess being mesasurad (sensed). Ths
instrument will accapt process inputs other than temperaturs (prezsure, lovel, flow, etc,).

Propottional Band .

This Tune mode parameter selects the span of the proportional output range. This paramater
is adjustabla from 1 to 3000 degreas/units. Factory default 16 100. If Output 1 is zelected aza
proportional output, a display code of Pb1 will be saen. if Quiput 2 is sslacted 48 g propor-
tional output, the display code will ba P2, .

09/21/2007 FRI 10:57 [TX/RX NO 51481 [Ainaa
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Rate (Derivalive) .

This parameter is adjustable from 0.0 to 10.0 minutes and spacifies how the contrel action
responds 1o the rate of change in the process variable, For example, if the pracess variabie is
rising rapidly fo satpoint, pawer is turnad off soaner than it would be ifthe rise wera slow, In
effact, derivative aclion anticipates lags within the system and shifts the propartioning bang by
an amaunt detsrmined by the rata of change of the Input sansor, Magnituda of the ghift is
determined by a derivative time constant, If the time constant is, say, .1 minute {6 =aconds),
for svary unit per second rats of change of the process variable at the sensor, the proporiion-
ing band is moved 7 units in the direction that helps contral. Likewise, H the time constant ig 1
minuta (60 seconds), for avary unit per second rate of change of the proceas variable al the
sensof, the proportioning band ie moved 60 units in the direstion thal helps cantrol. Factoty
deiault is 0.0. Display coda rAtE.

Setpolnt Re-tranamission Qutput (EA Softwars Optlon)

Thia parameter allows for a linear milliamp autput relative to the setpaint value. The currant
output may be scaled over a range selectable by the user. This output can be used as a
manual setting station.

Spread (Sacond Output Position)

This parameter Is adjustable from -1000 10 1000 units and repregants a shift or oifsat of tha
on-aff actuation polnls or proportional band for the second output telative o the normal
position. A posltive value creales g gap whara no control outputs are on, a negative value
creates an overlap of control autputs (if the first oulput position is at the normal position).
Second Qutput Positian also shilts the proportional band with respact to the process vaiye
range outside of which Integral action iz highlighted (resat-windup inhibit). Factory dafault is
0. Display code SPrd. .

Setpolnt Ramp Rata

This Program mode parametar provides a rate of change control of the instrument setpaint
value. This parameter Is ueed ta inhibit sudden upsets in the Instrument control caused by
large eetpoint changes. This faature also creates & soft starl when the Instrument power is
turned on, The instrumant will read the process value at the time the powsr was turned an as
tha satpoint value. A rate of change ramp will change the Intarnal setpoint 1o the eetpoinrt,
sean by the instrument at the ime the power was turned ofi.

P 8/8
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Appendix € - Order Matrix

Input
1 T/C or MV
2 Voits/MA
3 RTD

4 All Inputs

Output 1
1 Relay
2 S5R Driver
3 4-20mA "

Ouiput 2

0 None

1 Relay

2 5S8R Drivar
3 4-20mA

Alarin

0 None
1 Ralay
2 8SR Driver

Remote
0 Nona
1 Poasition Prop. *

2 Remote Setpoint

3 RS-485 Standard Com. **

5 RS-485 Tolal Accesa Com. **

Yoltage
1 115VAC input & Relays
2 230VAC Input & Relays
3 115VAC Input, 230VAC Relays

VRN, 9485,

Option Suifix

00 No Options

EA Extended Features Softwara***
EB Estended Features Software***

XP 24VDC Transmitter Power Supply
XA 24VDC Power Supply***

Application Sulfix

W Standard package with NEMA 4 type enclosure

* Limited to Modal 2X11X1X or 2X22X1%

** Cannet ba inctudad when Output 2 selectlen is 3.
*** Suffix Option EB includes the EA featurss.
**** Cannot be inclided when Output 3 salection is 1 or 2.

1/7

Nots: RS-485 Total Accsas Com. includes Options EA and EB at no charge therafore do ot

erder them with this option.
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Appendix D - Specifications

Input Specifications

THERMOCOUPLE
TYPE  RANGE

J -130 TO 760C
200 TO 1400F

K ~-130 TO1870C
-200 TO 2500F

T -200 TO 400C
330 TO 750F

R 200 TO 1650C

TYPE _ RANGE
E  ©TO750C
0 TO 1400F

"B -*'200TO'1800C" -

400 TO 3300F

N 07O 1300C
0 TO 2370F

C 200 TO 2300C

4060 TO 3000F 390 TO 4170F
5 200 TO 1850C
400 TO 3000F
RTD VOLTS MILLIVOLTS
100 ohm Ote 5 VDG 0 1o 25 mVDC
{00385 OHM/OHM/C) 1to 5 VRC 0to 50 mVDG
-140 to 400C 10 ta 50 mVDC
-220 to 750F '
MILLIAMPS REMOTE SETPOINT
*0to 20 mADC Oto5 VDC R
105 VDC '

* 410 20 mADC is accommodated via the 1-5 VDC with the

addition of a shunt resistor,

SENSOR FAULT DETECTION

Displays Hi or Lo process input for thermocouple or RTD inputs ("l 0% above of below range)
and sensor break, SnSr. On/Off outputs and proporional oulputs go off. Sensor fault
detection is not functional for 0 fo 5 VDG,

09/21/2007 FRI 10:57
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Output Specifications
CONTROL QUTPUT 1 AND 2
Relay Qutput 8PsST
118 VAC; 5.0 A Resistive; 1/8HP of 250 VA
230 VAC: 2.5 A Rasistive; 1/8HF or 250 VA

8SR Driver Open collectar outpu
Short eircuit protectad at 100 mA maximum
. Provides 4 VDG at 20 mA or 3 VDC 3t 40 mA

Currsnt Output  0-20mADG o7 4-20 MADG into 650 chms maximum.

N e ——— L N L T -

ALARM OUTPUT

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

35K Drivar Open collector output
. Shoit cireuil protected at 100 mA maximum
Pravides 4 VDC at 20 mA or 3 VDG at 40 mA

Display Specifications

Digital Disptay ~ Four (4) 7 sagment LED's each; .56 inches high

Status Indicators Individual LED indicatars far Setpoint, Qut 1, Out 2, Manual,
Alarm, Degreas F, Degrees C, or Enginearing Units, minus sign for nagalive values

-

Alarm Adjustment Specifications

- Process Alarm -9999 to 9999 units

Deviation Alarm ~3000 to 3000 units
Daviation Band Alarm 1 1o 3000 units

Control Adjustments Specifications

On/Off Hysteresls 0 te 300 units

Proportianal Band 1 to 3000 unitg

Manval Rasat : -1500 to 1500 units

Aulo Reset 0.0 o 100.0repeats/minule
Rata ‘ 0.0 1o 10.0 minutes

Cycle Time 1 to 240 saconds

Position Proporiioning Sensitivily 0.0 10 50.0 %

Firat Output Position =1000 to 1000 units

Spread ' -1000 to 1000 units
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‘€ Performance Spedifications

Measurement Error Limit + Type J,KT,EN, & C thermocouples and RTD

if.,:-’

Ambiant Temp, Error
.‘Scan'Rate— -

Display Resolution

Auto Reset Windup Inhibil

Cold Junction
Compenszation

Noige Rejection

Line Voltags

Powsr Consurr'lption

& 0.25% of teading plus 1 degrea at 25 degres C
- Type RS, & B thermocoupla + 0.25% of span at 250

+ mVDC, mADC and VDC + 0.25% of scaled span plus
1 lsast significant digit at 25 dagreas C.

0.01% of spen par degrae C doviation from 25
dagrees C o ‘

1 gean parsecong- ===~
43 scane per second with EA Option

0 to 3 decimal places (depending upen input type
selacted)

Auto rese! is disabled when the process is autside of
the proportional band

Sell compensation for ambient temperature. All
calibration values are stored in memaory

Normal mode, 85dB minimum at 60 Hz of grealer,
Common mode, 90dB minimum + 8VDGC maximum
peak far RTD input, 115 VAC maximum for other inpuls
115/230 VAC + 10% 50/60 Hz

15VA maximum

Operating Temperature 010 55° C o . ' o
3210 131°F

Storage Temparalure -40to 65° C ’
-4010 148" F

Humidity 010 90% RH, noncondensing

Dimensians 1/4 DIN fronl panel (96mm X 96mm) 5.8 iniches deep

Welght 3 pounds maximum

Vibration 0.5 10 100 Hz 8t 0,59

Agency Appro»rgls UL and CSA pending

Warranty 3 yaars, see inside back page for more details
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Appendixt .. @

ppendix E
Software Record/Reference Sheet -

InPs finlads ENAB | ON | OFF
ICor | sPrr | EtSt
: outi e[ CCon .- iy ECAL
’ 01PL ELCbS |+ .- | [EPro
out2 S CAd e Etun
02PL ESby
out3 , ESPS
TLyA h ESPC
rLyb
rLyC p Mode
diSP SPrd
dPoS PAL
Euu dAL
Eul '
o ¢
rSP Pb2
rSPuy rSEt
SPL TAE
SPLL Ct2
AtFr SEns
PFF FoP
— dFF
FScn
Prnd
Co1r
Co2r
ﬁ Pout
Pou
Pol
PorA
. J|POAP|
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Warranly and Return Statement

respect to a purchase of thege products, ag new merchandise, directly from Anderson of from
an Andarson distributor, representative ar reseller, and are extended only to the firat buyer
thereof who purchases them othar than for the purpose of resals,

Warranty

These products are warranted to be free from functional. defects in.materiale and workman-
ship at the time the products lsave ths Andersan factory and to conform at that time 10 the
specifications set forth In the relevant Anderson instruction manual or manuals, shest or
sheets, for such products for a periad of three years,

THERE ARE NO EXPRESSED OR IMPLIED WARRANTIES WHICH EXTEND BEYOND
THE WARRANTIES HEREIN AND ABOVE SET FORTH. ANDERSON MAKES NO
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE

WITH RESPECT TO THE PRODUCTS.

Limitations

Anderson shall not be iiable for any incidental damages, consequantial damages, epecial
damages, or any other damages, costs or expanses excapting anly the cosl or expenze of
repair of replacement as described above. .

Products must be Installed and malntained in accordance with Anderson instructions. Usars

are ragponsible for the suitability of the praducts to their application, There is no warranfy

against damage resulting from corrasion, mlsapplication, impropar spacifications or other I

cperating condition beyond aur control. Claime against carriers for damage in transit must be

tiled by the buyer. . (

Thia warranty is void if the purchaser uses non-factory approved replacement parts and
supplies or ¥ the purchaser attempts 10 Yepair the praduct themselves or through a third party
without Anderson authorization.

Ra%cns

Anderson’s sola and exclusive obligation and buyer's sole and exclusive remedy under the
above warranty is fimited to repairing or replacing (at Anderson’s option), free of chargs, the
praducts which are reportad in writing 10 Anderson at fts main office indicated balow,

Anderson |s 1o be advised of return requests during normal business hours and such returns
are 10 include 2 statement of the obsarved deficlency.  The buyer shall pre-pay shipping
charges for products returned and Anderson or its representative shail pay for tha return of
the products io the buyer.

Approved returns ghould be sent to: ANDERSON INSTRUMENT COMPANY INGC.

" 158 AURIESVILLE ROAD
FULTONVILLE, NY 12072 UsSA

" ATT! REPAIR DEPARTMENT
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ANDEDON
ANDERSON INSTRUMENT CO.
© 156 AURIESVILLE RD.
FULTONVILLE, NY 12072 LUSA
800-833-0081 ¢« FAX 518-922.-8097
www.andinst.com

LATIN AMERICA AND ASIA ~
. Maida International -
516-676-3079 » FAX 516-676-3189

09/21/2007 FRT 10:537 [TY/RY NN 514&1 hacae



