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INTRODUCTION

The 872 Electrochemical Meonitor (see Figure 1)
for £lectrodeless Conductivity applications
provides measurement, display, and transmission
of the conductivity level or % concentration,
and the temperature of the process medium.

The Monitor converts the varying signals
recefved from a senser immersed in the process
medium, to a direct digital display in the
appropriate engineering units. In paraliel
with this measurement display, the 872 Monitor
simultaneously transmits two analog signals.
one proportional to measurement, and one
proportional to temperature. These output
signals may be & to 10 V dc, 0 te 20 mA dc, or
4 to 20 mA dc, in conformance with the user’'s
external receivers.

Standard Specifications

Supply Vgitage: 100, 120, 220, or 240 V ac
+10, -15%.

S

USER
CONNECTION
MODULE

SURFACE OR
PIPE-MOUNTED
VERSION
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Supply Frequency: 50 ar &0 Hz, +3 Hz
tgnal
Code L*'?: Nonisoclated measurement and tem-
perature outputs, 0 to 10 V dc
Code MY'?: Isglated measurement output,
0 to 10 V dc, 4 to 20 mA dec, or 0 to
20 mA dc, and nonisclated temperature
output, 0 .to i6 V dc
Code T¢'?: Isolated measurement and tem—
perature outputs, ©¢ to 10 V dc, 4 to
20 mA dc, or 0 to 20 mA dc
Ambient Temper re Limifs: -25 and +55°C
(-15 and +130°F).
Accuracy: *0.5% of conductivity upper meas-
urement range value (sensor not included).
Menitor Identification Refer to Figure 2.
Enclosure: RFI/EMI shielded, high-impact
thermoplastic.
Oimensions: See Dimensional Print DP &611-154.
Approximate Mass

surface- gr Pipe-Mounted Version:

3.6 kg (8 1h)
Pangl-Mounted Version: 2.9 kg (6.5 1b)
Alarm Relay Centacts: Rated at 3A, 120 V,

Noninductive Load.

USER
CONNECTION

MCDULE \ E._,,
C L _TE=

L1

PANEL-MOUNTED VERSION

ELECTRICAL
CLASSIFICATION

CUST DATA

DATA LABEL

Figure 2. Monitor Identification

(lgefer to Data Label in Figure 2.
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Flectrical Classification

ELECTRICAL
TESTING LABORATORY, TYPES OF CERTIFICATION
PROTECTION, AND AREA CLASSIFICATION CONDITIONS QF CERTIFICATION SPECIFICATION
BASEEFA certified nonincendive CS-E/BN-A
Ex N, II, T5 (Tamg = 559C) for use in
Zone 2 hazardous locations.
CSA certified for use in General CS-E/CG-A
Purpose (Crdinary) locations
Foxhorg certified for use im Ordinary CS-E/FG-F
Locations.
Foxhorg certified nonincendive for Temperature Class T6. Not available C5-E/FN-F
Class I, Groups A, B, C, and D, with general purpose atarm contacts
Division 2 and Class II, Groups E {optional feature Codes -3 and -4).
and G, Division 2 hazardous Tocaltions.
FM certified nonincendive for Temperature Class T6. MNeot available CS-E/FN-A
Class I, Groups A, B, ¢, and 0, and with general purpose alarm contacts
Class II, Group G. Division 2 {optional feature Codes -3 and -4)}.
hazardous locations.

THSTALLATION
Mount ing Monitor To Pane]

1. Size panel opening in accordance with
dimensions specified on DP 611-134.

2. Check distance between clamp surface and
rear surface of front plate bezel, for all
four clamps, to confirm that sufficient
distance is provided to accommodate thick-

ness of panel. Refer to Figure 3.

PROVIDE

SUFFICIENT
FRONT PLATE BEZEL DISTANCE FOR
THICKNESS OF
USER PANEL

FRONT CLAMP (4]

PLATE

Figure 3.
Provisions for Panel Mounting

3. If insufficient distance between ¢lamp and

rear surface of front plate bezel, use

small slotted screwdriver to adjust inner
screw of front plate screw. Turn inner

screw counterclockwise to increase the
distance between clamp and rear surface of
front plate bezel. Refer to Figure 4.

INNER
SCREW

FOR CLAMP
ADJUSTMENT

FRONT
PLATE
BEZEL
SECURES FRONT
PLATE TO CASE

QUTER SCREW

MONITOR
FAONT PLATE

Figure 4.
lLocation of Clamp Adjustment

4. By hand, push the elongated portion of
each clamp against the Moniter case so
that the clamps will not interfere when
meving Monitor into panel opening.

5. Move the Monitor into the panel opening
from the front of user's panel until
firmiy seated against panel.

6. Secure Monitor to panel by turming the
four inner screws on the front plate
screws. Turn screws clockwise to tighten
clamps against panel.
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Hount ing Monitor To Surface
(’“<::A HOLE (4)

1. Drill mounting heles or mount on studs 1in | i FOR COLUMN

bulichead, distanced and sized for surface

mounting in accordance with OP 611-154. :jﬁiTOR

PANEL

2. Position Monitor against bulkhead so that

monitor surface mounting holes align with

studs ar holes drilled in bulkhead per o

Step 1. Refer o Figure §. f)

SURFACE FRONT &

MOUNTING PLATE A

HOLES (4)
RN
g 9 N

(@] HORIZONTAL
I > PIPE

|
i

[__Mw———J e .._;_}__J I E E— -

L v : ok

o=l N

He O E | ;[

=Il= = | t

! | i

@ D) ! ! ’
® 3 E |

Figure 6. Back Panel of Monitor
with Mouniing Holes Sheown for Pipe Mounting

@] )
—\O_.__O/ vahvg
USER
CONMECTION
MOGULE 1 L
. £ T l J
Figure 5. Hole Locations for Surface Mounting s \;g] % MONITOR
. = = BACK
3. Secure Monitor to bulkhead using user- PIPE = PANEL
supplied choice of 9.5 am (0.238 in) o -
diameter fasteners (bolts, screws, studs, o = BRACKET

weld nuts, etc.). COLUMN

S

Mount ing Monitor To Pipe
Figure 7.

Outside diameter of pipe must not be less than Pipe-Mounted Version, Hardware Orientatien
25 mm (1 in), nor exceed 75 mm {1 in).

2. Place one pipe bracket over four columns

Pipe mounting hardware is provided with Model with fTat side against Monitor back
Code Suffix -8 (see Data Label). The hardware panel. Position bracket so that notches
provided is listed below. in bracket will contact pipe. Secure

bracket with four nuts. See Figure 7.

Qty Description

2 Pipe bracket, Part No. AS300AJ 3. Hold Monitor against either horizontal or

4  Columns, Part No. BS8Q5FP vertical pipe and slide the remaining pipe
4 Lockwashers, Part No. X0143SE bracket over the four columns so that

8 Nuts, Part No, X0142BW natches in bracket contact pipe {(Figure 7).
1. Screw four columns into Monitor back panel 4. Mount a lockwasher and nut onto each column

- in four locations as shown in Figure 6. and tighten to secure Monitor to pipe.
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Hiring

t.

Remove four screws from cover of Menitor
user connection module (Figure 2). On the
panel-mounted version, the user connection
moduie is Tocated at the rear of the
Monitor, opposite the front plate. On
both the surface-mournted and pipe-mounted
versions, the user connection module is
located directly below the front plate.

. Remove cover from user connection module.

. Remove plastic shipping caps from three

openings at bottom of user connection
module.

NQTE
A1l input and output wiring
should be run though metal
conduit to reduce the effects
of EMI/RFI.

1f Monitor has been supplied with optional
alarms. bring external alarm circuit wires
up through center opening in bottom of
user connection module.

. Connect two High Alarm wires between TBZA

COMMON (C) and, depending on user's
external circuit, either TB2A Normally
Closed (NC) or TB2A Normally Open (NOY.
Refer to Figure 8.

. Connect two Low Alarm wires between TB2B

COMMON (C) and, depending on user's
external circuit, either TB28 Normaily
Closed (NC) or T82B Normally Open (NOY.
Refer to Figure 8.

NOTE
To maintain NEMA 4X enclosure
rating, the user must use appro-
priate fittings in three 1/2 NPT
wiring entrance openings in
bottom of user connectien module.

. Bring wires, from user's external cir-

cuits, for connection to HMonitor measure-
ment output and optional temperature
output, up through center opening in
bottom of user connection module.

. Connect wires from external circuit for

Monitor measurement output to terminals
TeR4A-1{+) and TB4A-2(-). Refer to
Figure 8.

9.

10.

12.

caonnect wires from external circuit for
Monitor temperature outputl to terminals
TB4A-3{+) and TB4B-1(-).

NOTE
Only 871EC Sensors can be
used with the B72 Monitar.
Model 1210 Sensors cannot be
used with 872 Monitor.

Bring sensor wires up through Yeffmost
opening in bottom of user connection
module.

Connect sensor wires to Monitor terminal

block in accordance with Figure 8. Wrap

unused leads from 871EC Senscr if a (user
supplied) 100 Q RTD is used for tempera-

ture compensation input.

NOTE
871EC Sensor types -RE, -L8,
-NL, -TF, -SP, -EV, and -AB
contain integral 100 K&
thermistors. The 871EC-HP, -BM,

and -UT sensors contain an
integral 100 Q RTD,

The 872 Monitor has four potential posi-
tions for two supply voltage jumpers (see
Figure 8). Confirm that the two power
supply voitage jumpers are positioned in
accordance with user's supply voltage as
foilows:

Each jumper pusition is Tabeled with two
voltages. Example 120/240. If one of the
two voltages {labeled on each jumper posi-
tion) is the user's supply voltage. then
that jumper position must be occupied by a
jumper.

For example; For 120 V ac, one jumper
should occupy the 120/240 position and the
gther jumper should occupy the 100/120
pesition. For 220 V ac, ohe jumper should
occupy the 1006/220 position and the other
jumper should occupy the 220/240 position.

., With power off, bring three power wires up

through rightmost opening in bottom of user
connection module.

. Connect power wires to power connection

terminal as shown in Figure 8.

. Return cover to user cennection module and

secure with four screws.
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Figure 8.
Connections to User Connection Module
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BASIC KEYPAD INFORMATION

General

- When using the front panel "keys" (see . If the "Illuminated LCU Display” option
Figure 9), the user has approximately eight has been ordered, the display background is
seconds from the time the last key is iTiuminated by pressing the LIGHT key. The
pressed, to press the next key in the display background remains il1luminated for
desired sequence. Otherwise, the display three minutes after the LIGHT key is
returns to the measured value. pressed.

- To prevent "time-out® after eight seconds, - Improper sequencing of any dual-function
the SHIFT/LIGHT key may be pressed and key (i.e., failure to precede with shift]
held. This may be done in the middle of causes a nhon-desired display to appear. To
any sequence without disturbing the clear, either press any dual function key
procedure being followed. other than that key originally incorrectly

sequenced, or wait approximately eight

- When in operatipon, the 872 Monitor contin- seconds so that the Monmiter will time out
uously displays the process measurement and default back to measurement.
value. Pressing the TEMP key causes the
process medium temperature to be displayed
for approximately eight seconds.

® &)
| DISPLAY NUMERIC
i "1 IDENTIFIER

! ; i | {m$/cm, S/M OR %)
DUAL - I, ] ‘ i | I
FUNCTION 1 ] I
KEYS M [ e
‘\\\\ smer 1 {(ocx | [cowra) [compen] i
vgrt P Teme % 0% v00% | ]
- i
SET  ALARM | cALIBRATE }
WL
By e
|
ALARM w7 ] i I
LIGHTS vy
v =l
Low Low
d Ly
FOZBORD

872 MONITOR

Figure 9. Front Panel



MI 611-159
Page 7

Key Function Sumary

(Complete Key seguences are presented, a5 needed. in appropriate sections.}

JR—
FAN = Increment Key: Press to increase number appearing on display.
—
o
N/ = Decrement Key: Press to decrease number appearing on display.
S
Press and held prior to pressing any dual-function key, to activate upper
SHIFT function on dual function key. Can be held between entries to avoid time-
= out. Additienally, if "illuminated LCD display" eption has been cordered,
LIGHT momentarily pressing this key or helding to activate upper function, wiil
cause the background of the display to be illuminated.
1
ENTER { = Used to enter the desired value or code.
J
VFK 1 VFK 1 (Yariabte Functien Key): Used during curve generation programming.
o = Rafer to "Use of the Curve Generation Program.”
» HIGH HIGH: Used to check or set the high alarm level.
VFK 2 VFK_2 (Variable Function Key): Releases the Moniter dispiay and output from
= hold status.
LOW LOW: Used to check or set the low alarm level.
] LOCK LOCK: Used te check lock/unlock status. Used to Tock an unlocked unit or te
u = unlcck a locked unit.
A TEMP TEMP: Used to display process medium temperature.
L
F
U CONFIG CONFIG: Used to display configuration code.
N = 0%: tsed to check or assign the 0% analog output level te the minimum process
c 0% medium measdrement or {emperature level. Refer to "Scaling the Apalog Quiput".
T -/
I
0
N COMPEN COMPEN: Used to display Compensation Code.
= 100%: Used to check or assignh the 100% analog output level to the maximum
K 100% process medium measurement or temperature level. Refer tg "Scaling the Analog
E Qutput™.
Y
S
FSC FSC {Fullscale): Used to display, in conductivity units, the upper measurement
= range value. FSC may not be changed with this key.
HIGH HIGH: Used when calibrating, to display the conductivity level corresponding
te the maximum signal received from sensaor.
HOLD HOLD: Used when servicing sensor. Holds the Moniter analog outpult and display
= at constant value.
. LOW LOW: Used when calibrating. te display the conductivity level corresponding to

the minimum signal (zera) received from sensar.
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INITIAL SETUP

Before placing the Moniter imto operation,
there are several setup procedures that should
be performed. These procedures are described
in the following sections:

Security Code
- Full Scale Range
Setting Atarm Levels
- Configuration Code
- Compensation Code
- scaling the Analog Outputs

Security Code

The Moniter first must be "unlocked" using a
4-digit Security Code whenever the cperator
wishes te calibrate the instrument, cor change
any of the following:

Compensation Code
- Configuration Code
- Alarm Level(s)
- Hold Status
- Analog dutput Scaling

After performing one or more of the above, the
Monitor can then be "locked" using the same
4-digit Security Code.

The standard, factory-set, Monitor Security
Code is 0800.

Changing the Security Code

1. Leave power on.

2. Remove the four screws from the front
panel. If storm door option has been
ordered, remeoval of upper twWo SCrews

POWER
SUPPLY AND
ouUTPUT
PWA

) g

T i CONDITIONING
| PWA

—

| ! PWA
i — T
T

1] 0]
m= - - =1 =~ proCESSOR
i

=

|
{
i
|
1
I
I
|
|
\
E

: I > | DISPLAY
N\\[\I\\\\\\\I - 'q\ PA

FRONT PANEL

Figure 10. PWA Identification (Top View)
1oosens the hinge covers holding the storm
door. Tempararily place storm door aside.

PR RS SRR R TN S 8

* CAUTION ~

IEET LS R LR

Components on Power Supply and output
PWA may te hoi.

3. Pull forward the front panel with the
attached four PWA's.

4. Refer to Figure 10 and locate the "dis-
play" PWA, immediately behind frent panel.

NOTE
If unit has iCD display. refer
to APPENDIX at end of this MI.

5. Refer to Figure 11 for location of DIP SWI
on the display PWA. SW1 has two switches
numbered 1 and 2.

O

o —i=
| HE
o

I, - B
Arnannanaun s

Figure 11.

8
+

' 20
000000V VOO0ODOOR0D0a

DIP W1
[MOUNTED ON
OPPOSITE SIDE}

r__11”’/1
]
2

[ R—]

o

LED Display PWA
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6. Using a small screwdriver or similar tool,

close SWi-2. Refer to Figure !z.

CLOSED SIBE
{(NUMBERED! OPEN
\\ {.\ SINE
: o
SW1-2
SHOWN QPEN
Figure 12.

DIP Switch Positions

perform the following key sequence at the
front panel.

<SHIFT>, and while holding, press <LOCK>

Use increment key (A) or decrement key
(V) tec change the number appearing on the
front panel display to the desired
security number,

When changing the display number, the
increment {A) or decrement (V} key is
depressed and held until the Teftmost
digit requiring change, reaches the number
desired, the key is then released. The
increment or decrement key is again
depressed until the ne ¢ leftmest digit
requiring change reaches the number
desired, again, the key is released. The
operator continues until the fuil display
reads the number desired.

Press <ENTER>

. Return SW1-2 cn the display .wWA to the

OPEN positiom.

. Return front panel with attached four

PHA'S to case and secure with fuur screws.

MI 5311-159
Page 9

Uniacking Monitor Using Security Code

To uniock the Monitar, perform Lhe following
key seguence:

<SHIFT», and while holding, press
<LOCK >

This causes G000 to appear on the display.
Use increment (A) until Security fode (either
factory set "G800" or user-set value from
previous section) is reached.

Press <ENTER:

The Monitor is now unlocked.

Locking Monitor Using Security Code

Ta Tock the Menitor, perform the following key
sequence:

<SHIFT», and while holding, press
<LOCK>

This causes the Securily Code Lo appear on the
display.

Momentarily press increment (A) ar decrement
(V) to change the displayed number te any value
ather than the Security Code.

Press <ENTER>»

The Monitor is now locked.
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Full Scale Range

Through the use of three BIP switches located
on the signal conditioning PWA (Figure 13), the
872 Monitor may be set in any of several
standard zero-based ranges. Because the
accuracy of the Monitor is based on the full
scale range value, it is recommended that the
jowest possible full scale range be selected,
while still assuring that the highest expected
measurements will fall within the selecied
range.

NOTE
For any selected full scale range,
the 872 Monitor has the abiiity te
make measuremenis up to
approximately 3.5 times the range,
although at decreased accuracy. At
conductivity values above 3.5 times
the range, the Monitor goes into an
overrange condition which yields
erroneous results.

Selecting a Full Scale Range

FOR MEASUREMENTS IN CONDUCTANCE UNITS

{mg/cm) —- Determine the highest cenductivity
reading expected. Determine the type of sensor
being used. Refer to Table 1 and choose an
appropriate full scale range.

Example

Application - Measurement of Cooling Tower
Water in the Range of 0 te 2.5 mS/cm with a
sensor Type “SP" (871EC-%FO0).

From Table 1, the cheoice of full scale
range 3.829 mS/cm would be appropriate.

FOR MEASUREMENTS IN CONCENTRATION UNITS (%) --
Each 872 Monitor has the following standard %
concentration calibration curves preprogrammed
in memory:

REF.

CALIBRATION CURVE TEMP.
Hydrochicric acid (HC1): 0 to 15% 25°C
Nitric acid {HND3z); 0 to 0% 25°C
sulfuric acid (HpS04); 6 ta 25% 25¢°C
Suifuric acid (H,504): 99.5 tou 96% 50°C
Oieum; 42 to 18% &65°C
sodium hydroxide (NaO#); O to 168% 25eC

i Sodium hydroxide (NaGH):; 0 to 20% 100°C

Any % concentration measurement which falls
within the bounds of the calibration curves
shown abagve can be accomplished with a standard
872 unit, configured appropriately.

Examples of feasible standard applications
include:

- Sodium Hydroxide, 0 to 1%
- Hydrochloric Acid, 0.5 to 2.0%
sulfuric Acid, 99 to 98%

Apptications for % concentration measurement
which fall gutside the bounds of the standard
calibration curves are usually achievable
through the use of the optional curve
generation feature. {Monitor must have
optional suffix "-5" in Model Code.)

Examples of feasible nonstandard applications
include:

. sodium Chloride, ¢ to 5%
. sulfuric Acid, 99.5 to 93%
- Qleum, 0 to 0%

For details concerning the use of the curve
generation program for nonstandard %
concentration applications, refer to "Use of
the Curve Generation Program" section in this
document .

For % concentration measurements using the
standard preprogrammed calibratien curves, it
is ngt necessary te choose a full scale range
to accommodate the highest conductance value 1in
the full standard range. It is only necessary
to choose a full scale range high enough to
accommodate the highest conductance value in
the specific appiication.

betermine the highest equivalent conductance at
reference iemperature for Lhe % concentration
readings expected. Refer to Table 2 for a
listing of many common eiectrolytes. Determine
the type of sensor being used. Refer to

Table 1 and choose an appropriate full scale
range.

Examples

Application 1 - Measurement of Caustic {NaGH)
in the Range of 0 to 1% with a Sensor Type "SP"
(871£C-5P0).

1. Refer to Table 2. The conductance of 3%
NaOH is 145 mS/cm at 25°C reference
temperature.

2. From Table 1, the choice of full scaie
range 153.1 mS/cm would be appropriate.

Apptication 2 - Measurement of Sulfuric Acid
{HzS04} in the Range of 96 to 99.5% with a
Sensor Type "TF" (B71EC-TF2-V).

1. Refer to Table 2. AL reference
temperature of 50°C, the conductivity of
96% #5504 is 204.1 mS/cm; that of
99.5% H,504 is 65.3 mS/cm. Thus, even
though the highest % reading expected is
99.5%, the Monitor must be ranged for
conductance readings as high as 204.1
ms/cm.

2. From Table 1, the choice of 329.1 mS/em
would be appropriate.
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Table 1. Full Scale (FSC) Range Settings

SENSQOR BODY TYPE WITH mS/cm DIP SWITCH 1 DIP SWITCH 2 DIP SWITCH 3
SENSOR YPPER RANGE LIMIT /m {5W1) (SW2) (SW3}
871EC SENSQR TYPE SWITCH SWITCH SWITCH
RE/BW POSITION POSITION POSITION
LB/AT NL 3 EY AB PM/PX TE se/ep | lal7]s slalalz]aialzleislalalelr!a{7[ais]aial21
0.0333 [0.5226 lo.tooc o 1307 |p.5450 |0.5137 (0.478] N
0.0032 10.052% 10.0100 [0.0130 10.0545 |0.0514 [0.0478[(0l1|1]0loleiail gleiglofioiejtiolnjalo
0. 06567 [).046 lg.7001 (0,2615 [1.091 (1.028 |D.9563
0.0067 [0.1046 10.0200 i0.0261 10.1091 10,1028 [0.0957[|cj/1[1]0{0j0itla ololofaiioiol1lojaloltio
0,1334 [2.092 f0.4003 |0.5230 j2.182 |2.0587 |1.914
0.01133 |0.2092 10.0400 [0.0523 {0.2%82 $0,.2057 |0,31914[]0/9[1[03¢0i1{ai0 olosofellofel1lojaltiole
0.2668 |4.185 0. 8006 |1,047 14.364 |(4.114 [3.829
0.0267 |0.4185 [0.0801 ;0.1047 10.4364 {60.4114 |0.3829(|011[1]0:1(0i0]0 olojolellalol1lellloialo
0.5330 [B.362 [1.601 [2.092 18.720 [B8.220 |7.650
0.0533 |0.58370 [0,1600 |0.7050 {0.4720 (0.8220 |0.7650[{0:tititigt0l0iq olololoflaojol1itialoigie
1.067 115.74 (3,202 [4.184 [17.45 [16.45 [15.31
0.i07 [1.674 |a.3700 |0.4)80 |1.745 f1.645 |V.53% {10i1io0igieiglito cloinlolloleleiololaiiia
2.135 |33.48 |6.405 [8.368 [34.9] 32.91 {30.83
0.214 |31.348 |0.6410 |0 8370 i3.491 [3.291 {3.063 lloitioiofe[1]eio ciojololiojcloiajalitalo
4. 270 [65.96 [12.82 |15.75 {69.82 |63.32 {61.26 SEE
0.427 |6.700 |1.280 |1 670 l6.980  |5.580 |6.130 {laivicioqy|ofetial| BELOW |0iolojollololoinin[nloio
5.330 |83.62 |16.01 |20.32 |&7.20 [B2.20 [76.50
0.533 |8.370 |1.600 lz.090 I8 720 [#.220 17.650 1i0jcigiololojor]) givfeltfiolololgiolofolt
10.67 |i67.4 [32.02 la1.8a [174.5 f164.5 l153.1
1.067 116.74 |3.200 la,18o [17.45 |16.45 [15.371 lioletofalololll0 ofifoliilolgjolelolofi]o
21.35 1334.8 |64.058 183.68 [349.1 [329.1 |[386.3
2915 137,48 |6 410 18.370 34,97 132.91 [30.63 [f0{0/0f{0]0i1{a]0 gl1lol1tiojalolojajir|a]o
12 70 1gA9.6 |128.2 {167.5 |698.2 |G58.2 ([612.6
a 770 lg7.00 ltz.go lis.70 |69.30 165.86 |61.30 [lolojofoliiolaio oliloiifjeiofoleiTialaio
-~ 18316.2 1160,1 [z209.2 [872.0 |azz.¢ |[765.0
83,70 i1s.c0 j70.90 |B7.20 182.20 |76.50 [[1|olofeloi¢igit 1ioj1ior|oiojoloioialols
- 1674 1320.2 |al8.4 [1745 1645 1531
7 i67.4 j3z.00 (41,80 |174.5 1164 .5 [183.1 ||1{gjojojolaitio 1loli1jofjeiotofeiaiallio
( [ 3348 640.5 836.8 3491 3291 1063
134.8 164,10 [83.70 |349.1 1329.1 |306.3 [Ji{oiololaliiaio 1lgiijojfelalofoialr]oig
—— — 1282 1675 - -
128.0 |167.8 tlofojojrjciole vloflilolielalofol1inlaje
-— e 2564 3350 - fae-
256.0 _1335.0 ! 1ioiolrielciole vlojiiollciaglofifeinjale
THERMISTOR 100 k{ (from any B71EC Sensor
except -HP, -BW, -UT) 011]0841
RTD 108 ¢ (either user-supplied ar from
-HP. -BW. or -UT sensor} 11041190
NQTE NOTE
In the first seven columns In the "SWITCH POSITION"
of the table above, columns above,
153.1 0 = OPEN
15.31 1 = CLOSED

means 153.1 mS/cm or 15.31 S/m,
depending on user's choice of
units of measurement. See Table 3.
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For convenience, Table 2 is provided for The value appearing on the display is the i
conversion from % concentration to mS/cm when full scale range value. The FSC value can

Monitor is to be used in % concentration mode. only be displayed, not modified from the

front keypad.
Table 2. Percent Concentration and Eguivalent

mS/em Conductivity 5. If FSC is acceptable (see previcus
section), change Configuration Code back
REF. to original value, if it had been changed.
PERCENT CONDUCTIVITY TEMP.
CONCENTRATION mS/cm (og}
T3 i TR -— Changing the Full Scale Range
Q0 to 5% Nagl 6 to 79 25
0 to 10% NaCl 0 to . 140 25 A1 B72 ranges are zero-based. Range selec—
0.to 15% NaCl 0 to 189 25 | tions are dictated by the sensor type used.
0 tg 25% NaCt Q to 248 25 Refer to Table 1 for a 1ist of all avaitable
0 to 3% NaDH ¢ fo 145 25 ranges.
0 to 5% NaQH 0 to 223 25
0 to 10% NaQH D to  35% 25 To change the Monitor full scale range, proceed
0 to 15% NapHt®? 0 to 410 25 as follows:
0 to 20% NaQH¢'-%’ 0 to 1260 100
0 to 3% HC 0 to 285 25 1. tYnlock Menitor using Security Code.
0 tg 5% HC1 0 to 432 25
0 to 10% HCY 0 te 697 25 2. Check Configuration Cede by pressing
o _to 15% HCI1%) 0 _to 819 25 ¢SHIFT> and while holding, press <CONFIG>.
0 to 3% H,504 0 to 136 25 Refer to "Configuration Code" section. If
0 to 5% Hp504 0 to 219 25 first digit is a 7 or an 8, go to Step 4.
0 to 10% Ho50, 0 to_ 425 25
0 to 15% H,504 0 to K92 25 3. Change first digit in Configuration Code
0 to 20% H,594 0 to 716 25 from 9 to either 7 or 8, as applicabie.
0 to 25% Ho504 37 0 to 790 25 Press <ENTER>.
§G.5 to 96% Hpabgq <2 -'| 65.3 to 204.) 50
0 _to 10% OTeum 0 to 35 65 4. Externally remove power from Monitor.
42 to 18% 0leum‘®:%> | 15.0 to 78.6 65 .
0 to 10% HNDy ¢ | 0 to 500 25 5. Remove four screws from front panel.
TReference temperature = 100°C (212°F);
thermistor value = 5569.3 Q; 6. Lift out the front panel with the attached
RTD valuge = 138.5 Q. four PWA's.
¢2)syppressed-zero conductivity = 65.3 mS/cm;
reference temperature = 50°C (122°F); 7. Refer to Figure 10 and locate the signai
thermistor value = 33 391 2. conditioning PWA.
¢Irsyppressed-zera conductivity = 15 mS/cm;
reference temperature = 65°C (149°F}; 8. Refer to Figure 13 for location of DIP
thermistor value = 18 668 Q. switches 1, 2, and 3. Each DIP switch has
(4)gtandard Ranges. Refer also to Table 4, eight smal}, 2-position switches. The
Compensation Code. switch positions are open (0) or clesed

(1). Refer also to Figure 12.

: a. set all switches in accordance with
ChECk1ﬂg thE F&Ctﬂry Set F§]1 SC&]E Raﬂge Table 1 for appropriate sensor type.
Based on information received from the customer 10. Return front panel with attached four
order, Foxboro presets the full scale range of PWA's to case and secure with four screws.
each 872 Moniter. If the range is not specified
on the order. Foxboro presets the FSC to be 1. Externally apply power to Monitor.

61.26 mS/cm (Sensor Type "SP").
12. verify that the new full scale range is

Determine the existing full scale range by properly set by performing the foliowing
performing the following key sequences: key sequence:

1. tnlock Monitor using Security Code. ¢SHIFT> and while holding, press <FsC»

2. theck Configuration Cede by pressing SHIFT The value appearing on the display should
and while holding, press CONFIG. Refer to correspond with the value selected from
sConfiguration Code” section. If first Table 1. This is the new full scale range
digit is either 7 or 8, proceed to Step 4. value.

3. Change first digit in Configuration Code 13. Unit must now be talibrated. Refer to
from G to either 7 or 8, as applicable. »gench/Dry Calibration" section.

Press <ENTER>.
14. If Configuration Code was changed in
4. Press <SHIFT», and while hoiding, step 3, change Configuration Code back
press <FSC»>. te original value.
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Figure 13.

Setting Alarm Level(s)

Proceed as follows to set alarm level(s).

NQTE
Check that the alarm configurations
{(Hi/Lo) are set as desired. Refer
to "Configuration Code” Section.
1. Unlock Maonitor using Security Code.

2. To set high alarm, perform the following
key sequence.

Press <HIGH> (Use VFK1/HIGH Key)
Use increment (A) or decrement (V) to change
the number appearing on the display to the high
alarm level desired.

Press <ENTER>

3. To set low alarm level, perform the
following key sequence.

Press <LOW> {Use VFK2/LOW Key}
Use increment (A) ar decrement (V) to change
the number appearing on the display to the Tow
alarm level desired.

Press <ENTER>

4. Lock Monitor using Security Code.

Signal Conditioning PWA

Confiquration Code

The configuration code its a 4-digit number that
allows the user to choose umits of measurement,
sensor type, temperature compensation input,
and alarm gonfiguration,

When choosing units of measurement, the user
should also consider related choices of
chemical concentration range and/or temperalure
compensation. These choices are explained in
the "Compensation Code" section of this
document .

If the units of measurement are chosen fo be
conductance units {either mS/cm or $/m), then a
chaice of temperature compensation (see
"Compensation Code" section) will provide for a
conductance reading referenced to a particular
temperature for a particular solution
compasitieon.

If the units of measurement are chosen to be
parcent (%), then the chemical concentration
range and temperature compensation selection 1is
fixed by the selection from the Compensation
Code (see "Compensation Code™ secticn).

Temperature compensation input may be via

either 100 k@ thermistor or 100 Q platinum

RTD. Sensor types EV, AB, TF, NtL, SP, LB, RE,
PN, and PX all contain an integral 100 kQ
thermistor. Sensor types HP, UT, and BW contain
an integral 100 § platinum RTS. The user may
connect his own external 100 @ platisum RTD

in place of the sensor temperature signal wires
{leads 6 and 7} for any of the senser installa-
tions, if desired. Refer alsa to Table 7, which
shows the proper switch pesitions for DIP
switehes 2-5, 2-6, 2-7, and 2-8 for temperature
compensation input selection.
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Table 3. Configuration Code ‘
CONFIGURATION CONF IGURATION CONFIGURATION l CONFIGURATION I
DIGET T DIGIT U BIGIT V DIGIT W
UNITS OF SENSOR TEMPERATURE ALARM
MEASUREMENT TYPE gQMPENﬁATIQN INPQT(A)_ I CONFIGURATION l
7 = Electrodeless 1 = EV, RE, BW 0 = 100 XK@ Thermistor t 1 = Hi/lg |
Conductivity in 2 = AB (from B71EC Sensor 1 = Lo/le
€GS units (mS/cmb 3 = TF Types EV.AB,TF, | 5 = HifHt |
8 = Electrodeless 4 = Ni NL,SP,LB,RE,PN,
Conductivity in .= 5P or HP or PX)
MKS (SI) units 5. = PN gr PX 2 = 100 Q RTD
($/m} 7 =18 or UT {(from B871EC Sensor
g = Electrodeless Types HP, BW, or
Conductivity in UT: or from user-
Pergent units supplied eiement)

(A)aiso refer to Table 1 for proper switch pesitions for pIP switches 2-5, 2-6, 2-7, and 2-8.

thecking the Factory Set Configuration Code

Based on information received from the customer
order, Foxbora presets the Configuratien Cede.
If information is not specified on the order,
Foxboro presets the Configuration Code to 7501,

1. Refer to Table 3. T, U, V, and W
represent the four configuration digits
which will appear on the display,
following compietion of the next step.

2. Perform the following key sequence:

<SHIFT>, and while holding, press <CONFIG>

Changing the Configuration Code

1. Referring to Table 3, determine the
4-digit Configuration Code required.

2. Unlock Momitor using Security Code.

3, Pregs <SHIFT», and while holding,
press <CONFIG»

4. Use increment (A) or decrement (V) key
to place required four digits in display.

5. Press <ENTER>.

If a change to the Configuratien Code is
canfined te T or W, calibration is not
required. If U or V is changed, however,
calibration is reguired.
6. If reguired, perform calibration. Refer
to "Bench/Dry Calibration" sectien.

7. Lock Monitor using Security Code.

Compensation Code

The Compensation Code is a 4-digit number that
allows the user to choose temperature compensa-
tion, chemical concentration range {when used
with percent (%) measurement units selection),
damping time, and temperature units display.

ceveral different temperature compensation

selections are available. If Monitor is being
used in the conductance mode (either mS/cm or
s/m). then the choice of temperature compensa-
tion should be made which most closely mateches
that of the user's process. Refer to Table 4.

Examples

Application 1 - Measurement of a Caustic
Cleaning Solution in the Range of 0 to 30 m5/cm.

Refer to Table 4. The choice of Compensation
Code digits XX = 17 would be appropriate.

Application 2 - Measurement of River Water in
the Range of G to 2 mS/cm.

Refer to Table 4. The choice of Compensation
Code digits XX = 11 weuld be appropriate.

Application 3 - Measurement of White Liguor
strength in the Range of 400 to 1000 mS/cm at
210°F in a Pulp Mi1l {causticizer applicationj.

Refer to Table 4. The choice of Compensation
Code digits XX = 18 would be appropriate.

If in doubt as to the correct choice of
temperature compensation, contact Foxbero.

If the Monitor is being used in the percent (%)
mode, the choice of Compensation Code digits

XX = 12 through 18 allows the user to setect

one of several preprogrammed chemical concen-
tration ranges. See Table 4. When the Monitor
displays percent (%}, it uses the preprogrammed
chemical concentration range in conjunction with
the correspending temperature compensation for
that particular process composition.

Examples

Application 1 - Measurement of 0 to 3% Caustic
{NaCH)} used as a CIF (Clean-In-Place} Sclution
in a Brewery.

Refer to Table 4. The choice of Compensaticn Q
Code digits XX = 17 would be appropriate. rRefer ;
also to Table 3. Configuration digit T shouid

be set as a "9".
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Application 2 - Measurement of 0 to 10%
H,504 in a Deionization Bed Regeneralion
Application.

refer to Table 4. The choice of Compensation
Code digits XX = 14 would be appropriate.
Refer also to Tabie 3. Configuration digit T
should be set as a "9".

Applicatior 3 - Measurement and Control of S8%
sulfuric Acid (H;S505) in a Refinery.

Refer to Table 4. The choice of Compensation
Code digits XX = 15 would be appropriate.
Refer alsp to Table 3. <Configuration digit T
should be set as a "9".

Damping time refers to an interval over which
all measurement readings are averaged. The
average measurement is then displayed on the
Monitor and trapsmitted.

Refer to Table 4 and Compensation Digit 2. In
normal operation, gigit Z showld be set to read
egither "G" or "a", depending on the user's
choice of temperature units display. Selections
mym, wgw wgw o and *6" should be used anly
during a programming operation in conjunction
with the optional curve generation program.
rRefer to "Use of the Curve Generation Program”
section of this document for further details.

Checking the Factory Set Compensation Code

Based on information received from the customer
order, Foxboro presets the Compensaticn Code.
If information is not specified on the order,
Foxbaro presets the Compensation Code to he
1100.

1. Refer to Table 4. XX, Y, and Z represent
the four compensation digits which will
appear on the display foljowing completion
of the next step.

2, Perform the following key seguence.

¢SHIFT>, and while holding, press <COMPEN>

Changing the Compensation Code

1. Referring to Table 4, determine the
appropriate 4-digit Compensation Code
required.

2. Unlock Monitor using Security Code.

3. Press <¢SHIFT», and while holding,
press <COMPEN>

4. Use the increment {A) or decrement (V)
key to place required four digits in the
display.

5. Press <ENTER>.
6. Lock Monitor using Security Code.

1f a change to the Compensatien Code is
confined to Y or 2, calibration is not
required. If XX is changed, however,
calibration is required.

7. If reguired, perform calibration. Refer
tg "Bench/Dry Calibration® section of this
document .

Scaling the Analog Outputs

Each 872 Monitor has two analog output signals
as standard, one for conductivity and one for
temperature. Refer to uStandard Specifications"
for definition, and Figure 2 for jdentification.
Each output signal is linearly propertional to
the measured variable. In the case of the
conductivity output, the signal is Tinearly
proportional to the displaved variable, either
ms/cm, S/m, or percent (%). Refer to
nconfiguration Code" section for details on
units of measurement.

Both analeg output signals may be scaled so as
to improve the sensitivity of the analog output
in the range of interest. For example, the
user may be measuring sodium hydroxide in the
range of 2 to 3%, and may want to assign the
minimum analog output level (e.g., 4 mA} to a
value of 2% NaOH and the maximum analog output
level (e.g., 20 mA) to a vatue of 3% NaOH.

The user may wish to "reverse" the analog
output signal in some situations. For example,
in the measurement of 96 to 99.5% sulfuric scid
(Hz504), the user may wish to assign the
minimum analog output (e.g., 4 mA)} to the
higher Hp504 concentration, in order to

match the cutput scaling to existing Recorder
charts. No special procedures need tc be
followed to accompiish a reverse output.

Alarm set-point hysteresis is related te the
conductivity analog output span. The
hysteresis at either alarm point is 3% of the
analog output span. For example, if the
minimum analog output is assigned to 50 mS/cm
and the maximum analog output te 500 mS/cm, the
alarm hysteresis is £13.5 mS/cm (3% of

450 ms/em}. Thus, to “sharpen® the action at
the alarm set peints, it is advisable to reduce
the analog output span (hy either increasing
the value assigned to the minimum anatog
output, decreasing the value assigned to the
maximum analog output, or both).




¢

(hecking the Factory Set Analag Output Values

Based on information received from the customer

order, Foxboro presets the analog ocutput values.

If information is not specified on the order,
Foxboro presets the conductivity analog output
values to be 0 and 50 mS/cm.

HECKING THE FACTORY SET ANAL TPUT VALYE
FOR NOUCTIVITY {m m m —-—

1. Perform the following key sequence:
Press <0%>.
The value appearing on the display is the
conductivity or % value corresponding to
the minimum analog output (e.g., 0 V de or
4 mA de).

2. Perform the fallowing key sequence:
Press <100%>.
The value appearing on the display is the
conductivity ar % value corresponding te
the maximum analog output (e.g., 10 V dc
or 20 mA dc}.

CHECKING THE FACTORY SET ANALQOG QUTPUT VALUES
FOR TEMPERATURE TRUT -

1. Perform the following key sequence:

Press <TEMP>, then {within 8 seconds)
press <0%>.

The value appearing on the display is the
temperature value corresponding to the
minimum analog output (e.g., 0 V dc or

4 mA dc).

2. Perform the following key sequence:

Press <TEMP»>, then (within 8 seconds)
press <100%>.

The value appearing on the display is the
temperature value correspaonding to the
maximum analog output (e.g., 10 ¥V dc or
20 mA dg).
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Changing the Analog Output Values for
Conductivity (mS/cm, S/m, %) Output

1. Unlock Monitor using Security Code.
2. Perform the following key sequence:
Prass <0%.
Use the ingrement (A) or decrement (V)
key until display shows desired valiue
carresponding to the minimum analog output
{e.g., 0V dc or 4 mA dc).
3. Press <ENTER>.
4. Perform the following key sequence:
Press <100%>.
Use the increment (A) or decrement (V}
key until display shows desired value
corresponding to the maximum analocg output
{e.g., 10 V dc or 20 mA dc).
5. Press <ENTER».
6. Lock Monitor using Security Code,
NQTE

Calibration is not required after
scaling the analog output.

Changing the Analog OQutput Values for
Temperature Qutput

1. Unlock Meonitor using Security Code.
2. Perform the following key sequence:

Press <TEMP»>, then (within 8 seconds)
press <0%».

Use the increment (A) or decrement (V)

key until display shows desired value
corregsponding to the minimum analcg output
(@.g., OV dc or 4 mA dc).

3. Press <ENTER>.
4. Parform the following key sequence:

Press <TEMP»>, then (within 8 seconds)
press <100%>.

Use the increment (A} or decrement (V)

key until display shows desired value
corresponding to the maximum analog output
{e.g., 10 V dc or 20 mA dc}.

5. Press <ENTER:.
6. Lock Monitor using Security Code.
NOTE

Calibration is not required after
scaling the analog output.
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OPERATION
Standardizalion

AL LR AL .

Standardization is a procedure used to set the
Monitor/Sensor system to agree with the
accepted value of a standard socluticn.
standardization should be performed:

. after a bench/dry calibration as a final
check before operation;

once per month for a new installation;
more or less frequently for an old
installation, as dictated by histerical
need;

. whenever the measurement value is in doubdt.

Because the 872 Moniter is calibrated at
Foxboro, and uniess a recalibration is
performed prior to initial installation, a
standardization procedure is the final step
necessary before operation of the system.

There are two kinds of standardization
procedures: in-Tine and off-line.

In-Line Type Standardization

The in-line type of standardization requires the
a71EC Sensor to remain in the process piping. A
sample of process fiuid is removed and measured
off-line using a second conductivity anatyzer.
The two measurement values are compared, and the
872 Monitor is adjusted as necessary to agree
with the off-1ine device.

ADVANTAGES OF IN-{INE TYPE STANDARCIZATION --

Fast

- Compensates for instaliation related
measurement effects, such as pipe wall
effects

DISADVANTAGES QF IN-LINE TYPE
STANDARDIZATIQN -~

- Relies on accuracy of second analyzer

sample may change temperature, keep
reacting, absorb C0;, etc.

one point check only

0ff-Line Type Standardization

The off-Tine type of standardizaticn requires
the B71EC Sensor to be removed from the
process. The 872/871 system is then checked in
either a process sample or with standard
conductivity solutions. If checked against a

Cidgensor Diameters
~-Types NL, SP, and HP =

1.4 1
~-Types RE, LB, BW, and UT =

process sample, the use of a second conductivity
analyzer is required to verify the value of Lhe
solution.

ADVANTAGES OF OFF-LINE TYPE STANDARDIZATION —-

several different values may be checked

£1iminates the need for a second anaiyzer
if standard solutions are used

DISADVANTAGES OF OFF-LINE TYPE
STANDARDIZATION -~

Takes more time

Requires the sensor to be removed from the
process

. Does nct compensate for installation-
related measurement effects.

Standardization Procedure

NQTE
If using the In-Line method
described above, perform Steps 11
through 13 only.

1. Remove sensor from process medium. Refer
to sensar Master Instruction (MI). Wash
the immersion end in distilied water.

2. Ory the sensor completely and let it sit
for five minutes to ensure thal it has
reached room temperature.

3. Unlock Monitor using Security Code.

4. Monitor must not be in the % measurement
mode to perform Steps 6, 7 and 8. Refer
to Table 31 and change the Configuration
Code, if necessary. to either "7000" or
rgrO®, as applicable.

5. Monitor must have zero damping. Refer to
fable 4 and change the Compensaticn Code,
if necessary, to "CO03".

6. With the sensor dry and in air, press the
<Calibrate LOW> key (use the key that
says HOLD/LOW).

7. Use increment (A) or decrement (V) key
until the display reads 0.

8. Press <ENTER>.

9. Immerse the sensor in the known solution.
Allow at ieast one sensor diameter®'’ of
solution in ail directions around the
sensor. Allow the sensor to stabiiize for
at Jeast five minutes. Ensure that there
are no air bubbies trapped in the sensor
"donut".




10. If the solution is Lo be measured in units
of %, change the Monitor Configuration
Code back to "SOm*. Refer to Table 3.

NQRTE
<Catibrate HIGH> key may require
several seconds tg move displayed
value using increment (A} ar
decrement (V) keys. Keep finger on
key until desired value is attained.

11. Press <Calibrate HIGH» (use FSC/HIGH
key).

12. Use increment (A) or decrement (V) key
untit the display reads conductivity value
of known solution.

13. Press <ENTER».

14. Remove the sensor from the known
sglution. Wash the immersion end with
distilled water.

15. iock Monitor using Security Code.

16. Reinstall sensor in process solution.

Placing Qutput and Display on Hold

If the user wishes to inspect or service the
sensgr, a hold function is available which
locks the Monitor measurement and optional
temperature outputs, and display readings,
at their present value or any desired value.

Activating Hold

1. Unlock Monitor using Security Code.
2. Perform the follaowing key sequence.

Press <SHIFT> and while holding, press
<HOLD>

NQTES
a. The Tegend on the dispiay blinks
continuously to indicate hold
status.

b. The display and output is now
"on held" at present value for
both measurement and temperature.

c. If user wishes to change the
output measurement value at
which the Monitor is to be held,
use the increment {A) or
decrement {V} key after
performing the above SHIFT and
HOLD sequence until desired
value is reached, then

press <(ENTER»>.

If user wishes to change the outosut temperature
value at which the Monitor is to be held,

press <TEMP»>
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Use the increment gr decrement key unti}
desired value is reached, then

press <ENTER:

If, after placing the output temperature value
on held, the user wishes to again display the
held ouftput measurement value,

press <SHIFT»>, and while holding,
press <HOLD>

Removing Hold

1. Perform the foliowing key sequence.

Press <SHIFT», and while helding,
press <VFK2»

The display and output is now released from
hold for both measurement and temperature.

NQTE
The Tegend on the display stops
biinking.

Z. Lock Monitor using Security Code.

BENCH/GRY CALIBRATION
Equipment Required

Digital Voltmeter (DVM)

Small Screwdriver, Common

Decade Resistance Box, 0 to 100 kQ +0.1%
Fixed Resistor =0.1% selected in

accordance with compensation (reference)
temperature. Refer to Table 5 for standard
reference temperatures. Refer to Table 310
fer other reference temperature equivalents.

Table 5. Compensation Resistance(”}

COMPENSATION REQUIREB REQUIRED
RESISTOR RESISTOR
FOR 190 kQ FOR 100 @
THERMISTOR RTD

Referenced to| 100 k@ =0.1% [109.73 Q =0.1%
25°C (77°F)
Referenced tol33.59% kQ =0.1%(119.35 Q +0.1%
50°C (1229F)
Referenced to}18.668 k& £0.1%]125.16 © +0.1%
_65°C (1499F)
Referenced to] 5.569 k@ +0.1%138.5 Q £0.1%
10Q°¢ (212°F)
Referenced to| Not Applicable{161.04 0 +0.1%
160°C (320°9F)

(AXFgr resistance values at reference
temperatures ather than these shown,
refer ta Table 10.
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Bench/0ry Calibration Procedure

NOTE
An example of this general procedure
is found at the end of this section.

. Remove sensor from process medium.
and dry thoroughily.

Clean

7. Remove four screws from cover of user
connection module and remeve cover. Refer
to Figure 2.

8. Disconnect sensor leads 6 and 7 from

Monitor terminal strip.
Figure 14.

Refer to

9. To simulate reference temperature as
. : . identified in Compensaticn Code digits XX
2. Unlock Monitor using Security Code. {Table 4), connect a fixed resisto?
. . . between terminals & and 7 as shown in
3. Bench calibration is always performed with Figure 14. Refer to Table 5 or Table 10
Monitor in the gcondyctance (either mS/cm for resistance value.
or 5/m) mode. Thus, Configuration Code
digit T must be either 7 or 8, but not 9. If Monitor is normall ;
: ; - " ¥y used without
Set“Canf1gurat1on Code to be either “rooo automatic temperature compensation
or "BIXI™, as appiicable. Refer to Table 2 {Compensation Code digits XX = 10}, use
: R : 25°C as the reference t rat for th
4. Bench calibration is always performed with purposes of this procedﬁfg? ure ¢
no damping applied. Thus, Compensaticn
Code digit Y must be 0. Set Compensation 10, Exterrally appl ower to Monitor
Code to be either "COODO" or ™04, Y apply powe enitor.
Refer to Table 4. 11. Press <TEMP>. Use increment {(A) or
. decrement {V) key until correct reference
5. Verify that the desired Full Scale Range temperaturé 35 d{spYayed. Reference
s set. Refer to "Full Scale Range" temperature is determined by choice of
section in this MI. digits XX in Compensation Code {Table 4).
€. Externally remove power from Monitor. 12. Press <ENTER».
NOT R - -
COMNECTED a5 s W ) %
WHEN
CALIBRATING A Mmoo Mmoo
_\\QQR om!ﬂm EEIDO
~ @0 oo oo o (.8
W Do oo nmmm ’ ! i N
COMPENSATION 3 \
AESISTOR PER = g ; 3
TABLE 5 OR 10 B < __F !
o g S FUSE
S ] T+
N -
: T
-
X B OO DD IOD O Oy I
oDooocoonoooo

SENSOR

DRIVE | _WHITE (2]

SIGNAL CLEAR (3)
CONDUCTIVITY SIGNAL - RED (4}
FROM SENSGR CLEAR 1)
TEMPERATURE SIGNAL [ BROWN (5)
FROM SENSOR ST

Figure 14.

MONITOR

MEAS. AND TEMP. NOT REGUIRED TO

DISCONNECT WHEN
FIELD CALIBRATING.
NOT REQUIRED TO
CONNECT WHEN
BENCH CALIBRATING

QUTPUTS

OPTIONAL
ALARMS

Monitor Connections fer Calibration




“I;

Leave fixed resistor across terminals &
and 7. Leave sensor ieads 1 through 5
connacted per Figure 4. Sensor is clean,
dry, and on the bench, exposed only to air.
To set the system zero point, press
<Calibrate LOW>. Use increment {(A) or
decrement {V) key until displiay reads 0.
Press <ENTER>.

. Route resistance loap from decade box

through sensor as shown in Figure 15.

DECADE

SS?STANCE O O

~ |0 O

O O

LEADS 1 OO

THROUGH 5
CONMECTED
TOMONITOR

m:::#—\—ﬂf)

SENSOR

Figure 5.

sensor/becade Box Configuration for Calibration

15.

Choase a conductivity value somewhere
hetween 50% and 100% of full scale at
which to perform a high calibrate
procedure. Then, te simulate this con-
ductivity value using a resistance, solve
for the resistance using this formula:

CONFIGURATION CODE DIGIT *T* = 7

(€el1 Factor)(3ic00})

High Calibrate Value in mS/cm

CONFIGURATION CODE DIGIT *T" = 8

(Cell Factor)(106)

High Calibrate Value in S/m

where,

Ry Loop resistance from decade

box

i

Cell Factor = A number taken from Table &
belaw.

Takle 6.
Sensor Body Type with Cell Factor

| _SENSOR BODY TYPE | CELL FACTOR |
AB 0.588 I
I EV 0.45
I ML 2.35 I
PN _and PX 2.45
l TF 2.31
SP_ang HP 2,15
| RE, LB, UT, or 8W 0.873 i

17.

19.

20.

21.

22.

23.

24,

25,
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Example

FSC {Table 1) = &1.26 mS/cm
Sensor Type = SP
Desired High Calibrate Value = 50 mS/cm

(2.18)(1000)

. $et the decade box to the value (R.)

found in Step 15.

NQOTE
The value calculated for R, in the
preceding formula assumes a single
Toop (or turn} through the sensor as
shown in Figure 15. If values calcu-
lated are not easily obtainable using
decade box, the user may loop decade
box wire several times through sensor
and then multiply R, by square of
the number of ltoops used. EXAMPLE:
7% R_ is calculated as being 0.45
Q, user may chaose to put 10 loeps
through sensor. The square of 10 is
160, 100 x 0.45 = 45. R, = 45 Q.

Press «Catibrate HIGH».

NQTE
<Calibrate HIGH> key may require
several seconds to move displayed
value using increment (A) or
decrement (V) keys. Keep fingar on
key until desired value is attained.

. Use increment (A) or decrement (V) key

until calibrate high value is displayed.
Press ¢ENTER>.

If Configuratien Code was changed in
Step 3 and/or Compensation Code was
changed in Step 4, reset these codes te
their original values.

NOTE |
‘ If a calibratien of the analog }
outputs is not desired/required,
i skip to Step 44.

Connect the DVM between MEAS.+ and MEAS.-
on TB4A (see Figure 8) and set DVM to
measure appropriate output.

Check to see what the current minimum
analog output value is set at by pressing
<0%>. Record this value. Check to see
what the current maximum analog output
value is set at by pressing <100%>.
Record this value.

Press <SHIFT> and while halding press
¢HQLD> .

Use increment (A) or decrement (V) key
until the displayed value is equal to the
minimum analog output value as checked in
Step 22.

Press <ENTER>.
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u4
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R21
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Figure 16.
27.
AZ3
N
o
R1B
R23

LLd

P3 Pt

=] a

-+

Figure 17.
Processor PWA Output Jumper and
Position tLocaticons

26, Check or perform a, b, or c depending upon
the type of output.

a. Output G to 10 V dc - Reading must be
Tess than 0.040 V dc.

b. Output 0 to 20 mA - Reading must be
less than 0.1 V dc across 250 Q load.

¢. Output 4 to 20 mA - Adjust R20 on
power supply board until a reading of
1.60 V dc is achieved across a 250 2
load (See Figure 16).

P2 ~ I Ay
° ula T 28.

‘C18| 29.

30,

37.

Power Supply and Output PWA Qutput Jumper and Positien Locations

Use increment (A) key until the
displayed value is equal to the maximum
analeg output value as checked in Step 22.

NOTE
The analoeg output should neot
change until the ENTER key is
used.

Press <ENTER>.

Perform a, b, or c depending upon the type
of autput.

a. 0 to 10 V dec Nonisolated - Adjust R18
on the processor board for a 10.00 V dc
reading (See Figure 17).

k. 0 to 10 V dc Iselated - Adjust R21 on
power supply board until a reading of
10.0¢ v dc is achieved (See Figure 18).

c. 0 tec 20 or 4 to 20 mA - Adjust R21 on
power supply board until a reading of
5.00 V dc is achieved across a 250 G
Toad (See Figure 16).

Press (SHIFT»> and while holding, press
<VFKZ> .

Connect the DVM across TEMP+ and TEMP- on
TB4A and TB4BR (See Figure 8) and set DVM
to apprepriate output.

4

¢




3z.

13.

4.

35.

36,

7.

38,

39.

40.

41.

42.

43.

a4,

45.

46.

47.

Check to see what the current minimum
analog temperature output value is set at
by pressing <TEMP> followed by <0%>.
Record this value. Check to sze what the
current maximum analog temperature value
is set at by pressing <TEMP> followed

by <100%>. Record this value.

Press <SHIFT> and while holding, press
<HOLD>.

Press <TEMP»>.

Use decrement key until the displayed value
is equal ta the minimum analog temperature
output value as checked in Step 32.

Press <ENTER>.

Check or perform a, b, or ¢ depending upon
the type of output.

a. Output 0 to 10 V dc - Reading must be
Tess than 0.040 V dc.

b. Output 8 to 20 mA - Reading must be
less that 0.1 V dc across 250 @ load.

c. Qutput 4 to 20 mA - Adjust R25 on
power supply board until a reading of
1.00 V dc is achieved acress a 250 Q
Toad (See Figure 16}.

Use increment (A) key until the displayed
value is equal to the maximum analog temp-
erature output value as checked in Step 32.

Press <ENTER>.

Perform a, b, or ¢ depending upon the type
of output.

a. Output G to 10 V dc Nonisolated -
Adjust R23 on processar board until a
reading of 10.060 V dc is achieved (see
Figure 17},

b. Qutput 0 to 10 V dc Isolated - Adjust
R26 on power supply board until a
reading of 10.00 V dc is achieved (see
Figure 16).

c. Output 0 to 20 or 4 Lo 20 mA - Adjust
R26 on power supply board until a
reading of 5.00 V dc is achieved
across a 250 @ load (see Figure 16},

fress <SHIFT> and while holding press
<VFK2>,

Lack Monitor using Security Code.
Disconnect OVM.
g¢xternally remove power from Monitor.

Disconnect fixed resistaor from Monitor
terminals 6 and 7.

rRemgve decade box resistance loop from
sensar.

Recennect sensor Teads & and 7 to Monitor
terminal strip.

48

49.

5C.
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. Return sensaor to process medium.

Secure module cover with four screws.

Externally return power to Monitor.

Example of Benchi/Ory Calibration

Requirements Given

Application: Measurement of Cogling Tower
Water

Conductivity Range: 1.5 to 2.5 m$/cm
Sensor Type: &P

FSC: 3.829 mS/cm

Configuration Code: 7501

Compensation Code: 11400

Reference Temperatiure: 235°C (77°F)

Procedure

. Remgve sensor from process.

Clean and dry
thoroughiy.

. Externally remove power from Monitor.

. Disconnect sensor Teads 6 and 7 from

Monitar.

. Connect a 100 k& resistor across Monitor

terminais & and 7 to simulate reference
temperature of 25°C (77°F).

Externally supply power to Monitor.

. Unlock Monitor using Security Caode.

Press <TEMP>., Use increment {A) or
decrement (V) key until Monitar display
reads 77.0°F.

Press <ENTER»>.

To set the system zero point, press
<Calibrate LOW>. Use increment or
decrement key until display reads 0.
Press <ENTER>.

Route resistance loop from decade box
through sensor as shown in Figure 15.

. To perform a high calibrate functicn at

2.5 mS/cm, calculate loop resistance R,
as foliows:

(Cell Factor}{100C)
High Calibrate value in mS/cm
(2.153(1000)

RL & —oommmm e = 850 Q
2.5
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12. set the decade box to 860 Q.
13. Press <Calibrate HIGH>.

14, Use increment (A) or decrement (V) key
until the Moniter display reads 2.5 mS/cm.

15. Press <ENTER>.
i6. Lock Menitor using Security Code.
17. Externally remove power from Monitor.

18. Disconnect 100 & resistor from Monitor
terminals 6 and 7.

19. Remove decade box resistance Joop from
SEensor.

26. Reconnect sensor leads & and 7 to Monitor
terminal strip.

21. Return sensor to process.

USE OF THE CURVE GENERATION PROGRAM
Temperature Compensation

1f the user wishes to provide his own custom
temperature compensation, and the Monitor has
been ordered with the "Curve Generation
Program" option, Suffix -5, (see Data Label in
Figure 2), proceed as follows:

1. The user-supplied compensation information
to pe applied to the Monitor will consist
of increasing values of temperature {Fahr-
enheit recommended) and the correspanding
conductivity in mS/cm or S/m for egach
temperature, with the % concentration of
the desired solution known to be constant.

2. Unlock the Monitor using Security Code
(see "Security Code" section}.

1, The Compensation Code "2" digit must read

} or 5. Change to XXY1 or XXY5, as
applicable. Refer to “Compensation Code"
section.

NCTES
The values to be applied to the
Monitor should be prepared in
advance. When preparing this
information, note that:

a. The difference between successive
temperature values, applied to
the Monitor, must be comstant
{i.e., 65.0°F, &7.3°F, 70.0°F,
72.5°%F}.

*Reference Conductivity is the conductivity of
the sampie at selected reference temperature.

b. The conductivity value for any temperature
must not vary by more than 7% from the
previous conductivity value applied to the
Monitor.

c. The number of data pairs applied to
Monitor must not exceed 57.

The example below has a total number of
21 (N} temperature or conductivity values
or 20 steps (N-1}.

Reference Conductivity*: 255.0 mS/cm
Reference Temperature: 86°F

Number of steps: 20

Number of Data Pairs: 21

special Temperature Compensation‘“’

TEMPERATURE. °F| CONDUCTIVITY mS/¢m

32.0 135.1
36.5 140.4
41.0 147.8
45.5 155.5
0.0 167.8
54.5 176.8
59.0 186.2
63.5 19&.5
68.0 206.7
72.5 218.2
77.0 230.¢
81.5% 242,31
86.0 255.0
Sp.5 267.3
95.9 278.6
99.5 291.8
104.0 204.9
108.5 318.4
112.0 330.7
117.5 343.0
122.0 354.1

AY21 data pairs - 20 steps

NQTE
tt is more accurate to do Tempera-
ture Compensation in degrees Fahren-
heit than in degrees Celsius.

HQTE
Steps ! through & that foliow musi be
completed witheut pause. Do not et
the display time cut between entries.
If this occurs, the program must be
restarted. To avoid time out, press
and hold the <SHIFT/LIGHT> key
between entries.

1. Perform the following key seguence:

¢SHIFT>, and while holding, press
<VFK1>

NOTE
If 0004 appears on display,
required seftware is not
available.




. Use increment (A) or decrement (V) Lo

display reference conductivity.
Example: 255
Press <ENTER> key.

NQTE
Increment (A) and decrement
(V) keys may work in reverse for
the first few values inserted.
Location of decimal point on
Monitor does not matter.

. Use increment (A) or decrement {V) keys

te display number of steps (N-1).
Example: 20

Press <(ENTER:».

. Use increment (A) or decrement (V} keys

until first {lowest) temperature in data
table is displayed.

Example 32.0°F

Press <ENTER>.

. Use increment (A) cor decrement (V) keys

to display first conductivity in data
table.

Example: 135.1 mS/em
Press <ENTER».

Repeat Steps 4 and 5 until all points have
heen entered.

Te exit curve entry, either wait eight
seconds ar press any other function key,
such as <¢ALARM-LOW>.

. If chemical concentration curve (below)} is

not to be pregrammed, change Compensation
Code to "09Y34" or "09Y4" for operation.

Chemical Concentration

If the user wishes to provide his cwn custom
chemical concentration curve, and the Monitor
has been ordered with the *Curve Generation
Program® ogption, Suffix -5 (see Data Label in
Figure 2), praceed as follows:

1.

Ensure that & custom temperature
compensation curve has been pregrammed.
Refer tg previous section.

The user-supplied compensaticen information
to be applied to the Monitor will consist
of increasing values of % concentration
and the corresponding conductivity in
mS/cm or 5/m for each % concentration,
with the temperature of the desired
solution knawn to be constant.
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Unlock Monitor using Security Code (see
"Security Code™ section).

The Compensation Code "Z" digit must read
2 or &. Change tao XXY2 or XXY6, as
appticable. Refer to "Compensation Code®
section.

NQTES
The values to be applied ta the
Monitor should be prepared in
advance. When preparing this
information note that:

a. The difference between succes-
sive conductivity values,
applied to the Monitor, must be
canstant (i.e., 230.0 ms,

232.0 ms, 234.0 ms, etc.).

b. The % concentration must not
vary by mare than 2.5 absolute
percent from the previous con-
centration value applied to the
Monitor.

Cc. The number of data pairs applied
to Monitor must not exceed 356.

The example below has a total number
af 21 {N) concentration or conduc-
tivity values or 20 sieps (N-1).
Number of Steps: 20

Special % CurvetA?

CONOUCTIVITY, mS/cm | % CONCENTRATION
230.0 62.25
23z2.¢ 63.12
234.0 64.00
236.0 64.92
238.0 65.87
240.0 66,84
242.0 67.81
244.4 68.85
246.0 £9.91
248.0 71.01
250.0 72.13
252.0 73.34
254.0 74.58
256.0 75.86
258.9 77.24
260.0 78.67
262.0 80.19
264.0 8t.80
266.0 83.54
268.0 85.43
270.9 87.47

(A¥21 data pairs - 20 steps
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NOTE 3. Use increment {A) or decrement (V) keys
Steps 1 through 5 that fellow must he to display first conductivity pé1%t 1g
completed without pause. Do not let data table.
the display time out between entries.
If this occurs, the program must be Example: 230
restarted. To avoid time out, press
and hold the <SHIFT/LIGHT> key Press <ENTER>.

between entries.
4. Use increment {A) or decrement (V) keys

1. Perform the following key sequence: to display first % concentration peint in
) i data table.
<SHIFT>, and while holding, press
<VFKT> Exampie: 62.25
NOTE ] Press <ENTER>.
If 0004 appears on display,
required software is not 5. Repeat Steps 1 and 4 untii all points have
available. been entered.
NOTE &. To exit curve entry, either wait 8 seconds
Increment (A) and decrement {v) or press any other function key, such as
keys may wark in reverse for the <ALARM-LOW> ,
first few values inserted.
Location of decimal point on 7. Change Compensation {ode te "09Y0" or
Monitor does not matter, "09Y4" for operation. In operation, the
. Monitor uses both the custom temperature
2. Use increment (A) or decrement (V) keys compensation curve {previous section) and
to dispTay number of steps (N-1}. the custom % concentratiocn curve to
process the data received from the
Example: 20 conductivity sensor.

Press <ENTER>.

Table 7. Power Supply and Qutput PWA Jumper and Position Designations

MEASUREMENT OUTPUT JUMPER TEMPERATURE DQUTPUT JUMPERS
J1 J3 J7 Jg Jie Jz2 J5 Jg J1i Jiz?
JUMPER JUMPER| JUMPER|JUMPER |JUMPER JUMPER |JUMPER [JUMPER |JUMPER |JUMPER
CUTPUT BETWEEN [BETWEEN |BETWEEN |BETWEEN |BETWEEN | BETWEEN | BETWEEN | BETWEEN | BETWEEN | BETWEEN
0 te 10 V dec P1 P8 P14 P4 P11 P17
Isolated and and and and and and
P3 P9 P15 Pg P12 P18
4 to 20 mA dc P1 P19 P22 P4 pz9 P32
Isclated and P7 P13 and and and P10 P16 and and
P2 and and P20 Pz4 PSS and and P30 P33
0 to 20 mA d¢ P} r8 P14 P4 P12 P18
Isolated and and
Pl P§
0 to 10 V d¢ P20 P23 P11 P29 P31
Non-Isolated N/A N/A N/A and and N/A and N/A and and
P21 P24 P12 P31 P34




CHANGING THE ANALQG OUTPUT

If Monitor, as received, is 9 to 10 V dc non-

isolated version, the analeg output may not be
changed.

A1l others may be changed (includes

change @ 0 to 10 V d¢ nonisolated).

1.

2.

Externally remove power from Monitor.

Remove four screws from cover of user
connection module and remove caver.

For panel-meunted version: the cover is
Tocated oppasite the front panel at the
rear of the unit,

For field-mcunted version: the cover 1s
Tacated directly below the front panel.

. Remove four screws from front panel.

Pull forward the front panel with the
attached four PWA's.

. Refer to Figure 10 and lccate the power

supply and ocutput PWA and alsa the
processar PWA.

Refer to Table 7 for power supply and
output PWA output jumpers and their
appropriate pesitions with respect to
the instrument output.
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7. Refer to Figure 16 for power supply and

10.

output PWA output jumper and pasition
lacations.

- Refer to Table 8 for processor PWA output

jumper and its appropriate position with
respect torﬁhe instrument output.

Table 8.
Processor PWA Jumper and
Pgsition Designatiens for
Temperature Output

i J3
} JUMPER }
GUTPYT BETWEEN
‘ Isolated P1 & P2 I
Nonisolated | P} & P3

. Refer to Figure 17 for processor PWA

cutput jumper and pesition Tocations.

Move each jumper to its appropriate
position.

- Refer to "Bench/Dry Calibration” section.

Perform Steps 21 through 50.
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Operaticnal Malfunction

Symptom: With power connected, Monitor is
inoperative (blank display).

Corrective Action: Externaily remove power and
check fuse in user connection module. Refer to
Figure 14.

Symptom: With known conductivity other than
zere, display remains fixed at zero.

Corrective Action: Externally remove power and
perform the following continuity measurement
(sensor remains connected). Remove cover from
user-connection module and connect Ohmmeter
between terminals 1 and 2. Refer to Figure 8.
Chmmeter should read less than 10 Q. Connect
Chmmeter between terminals 4 and 5. Again,
Ohmmeter should read less than 10 Q. If

either reading exceeds 10 Q, replace sensor.

Symptom: Measurement or temperature output, as
transmitted by Monitor, suspected of being at
incorrect value.

Corrective Action: Perform calibration.

Error Messages on Display

Certain problems, which may occur during
operation, are detected by the Monitor and
reported to the user via the Monitor numeric
display. When the problem occcurs, the Monitor
display continucusly aiternates between the
present measurement vaiue ang zero or a numeric
error message.

If the Monitor display continuously blinks, the
process measurement is either below the 0%
value or above the 100% value. Refer to
"Scaling the Analeg Output" sectien.

If the Monitor alternately displays a numeric
error message, the meaning of the numeric error
message is determined by the number displayed.

Each numeric errer message and its definitien
is shown in Table 9.

If two or more problems should exist at the
same time, then the numerical error message
shown on the display will be the sum of the
individual numeric error messages.

Exampie: If the Monitor display was alterna-
ting between the measurement value, and the
number 65, then both problems "TEMPERATURE
TABLE OVERFLOW" and NOVRAM CHECK ERROR"™ would
be present.

Table 9. Error Messages

ERROR
MESSAGE DEFINITIQN
H Temperature table overflow.
2 Ssensor circuit problem.
4 Option error.
8 Value to be displayed exceeds
display capability (»9999).
16 ROM check/sum error,
32 Internal RAM check erraor.
64 NOVRAM check error.

YEMPERATURE TABLE QVERFLOW: Process tempera-
ture exceeds programmed temperature range of
Monitor.

Corrective Action: Using Ohmmeter, check
resistance between terminals 6 and 7 at sensor
teads, with sensor disconnected. Refer to
Table 10. Resistance should approximate the
value given in Table 10 for the appropriate
temperature., If not, replace sensor. Refer to
measurement sensor instruction.

Table 36. Temperature Sensor Resistance

PROCESS RTD 100 KQ THERMISTGOR
TEMPERATURE | RESISTANCE RESISTANCE
°C °F Q +£0.1% Q *0.1%
-5 +20 98.904 461 550
] 32 100.00 351 920
10 59 103.80 207 850
29 68 107.79 126 740
25 77 109.73 190 090
30 86 111.67 79 422
40 104 115.54 51 048
50 122 119.40 33 521
60 149 123.24 22580
70 158 127.07 15 502
80 176 1319.88 10_837
20 194 134.70 7 707.7
100 212 138.50 3 569.3
1G5 225 149.39 4 760.3
110 230 142.28 4 082.9
120 248 146.06 3. 633.3
130 266 149.82 2 .281.0

160 320 161.04 e

SENSOR CIRCUIT PROBLEM:

Corrective Action: Check ail senscr connec-
tions to assure continuity. Replace sensor.
Refer to Measurement Sensor Instruction.

QPTION_ERRQR

t. Refer to Data Plate for legal entries of
options.

2. Check that custom curve entry points do
not exceed maximum number of points
allowed (57).




VALUE TQ BE DISPLAYED EXCEEDS DISPLAY
CAPABILITY {>999%):

Corrective Action: <Confirm correct sensor and
that sensor is operational. Refer to Foxbaro.

ROM CHECK/SUM ERROR:
Problem present in processor PWA.

Corrective Action: Same as Internal RAM check
error.

INTERNAL RAM CHECK ERRQR: Problem present in
microprocessor circuit.

Corrective Action: Replacement of processor
PWA and display PWA required. Replacement
PWA's will be joined by ribbon cable as
received. Proceed as follows:

1. Remove power from Monitor.
2. Remove four screws from front panel.

3. Pull forward the frent panel with attached
four PWA's.

4. Disconnect ribben cable between user
connection module and power supply PWA.
Do so by apening tabs on connector on
power supply PWA. Refer to Fiqure 18.

5. Disconnect remaining ribbon c¢able con-
nected to power supply PWA, as shown in
Figure 19.

6. Remove four screws an ¢olumns.
7. Remove power supply PWA and place aside.

8. Unscrew four columns exposed by removal of
pawer supply PWA.

9. Remove ribbon cable connector from the
signal conditicning PWA in same manner as
shewn in Figure 18.

10. Remove signal conditicning PWA, and place
aside.

11. Remove four shert columns exposed by
removal of signal conditioning PWA.

12. Locsen processar PWA and move forward
{remains attached by cable to display PWA)
to access the four columns beneath the
processor PWA.

Disconnect clear ribbon cable from display
PWA as shown in Figure 20.

13. Remove four columns which supported the
processor PWA.

14, Remove the display PWA and processor PWA
{still connected) from the Menitor and
discard.

15. Mount reptacement display PWA and proces-
sor PWA combination to Monitor and
reassemble using above steps in reverse
order.
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Figure 18,
Removal of Power Supply/
User Connection Module Ribbon Cable
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Figure 18.

Removal of PWA Interconnection
Ribbon Cable from Pawer Supply PWA

CLEAR g ':

RIZBON ]

CABLE “\\\\\\\TJ\ R
5

PRY QUT

USING SMALL CONNECTOR
SCREWORIVER

OH SIMILAR MOUNTED ON
TOOL QPPOSITE SIDE

Figure 20.
Disconnecting Clear Cable from Display PWA

NOYRAM CHECK ERRQR: Prablem present in non-
volatite RAM circuit.

Corrective Action: Same as for INTERNAL RAM
CHECK ERRCR.
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CONVERTING EC MONITOR T0 CC OR PH MONITOR

TWO WIRE CABLE CONNECTOR —

JUMPER

MOUNTING SCREWS

. Remove power from Monitor,

. Remove four screws from front panel.

Pull forward the front panel with attached
four PWA's,

. Bisconnect ribbon cable between user con-

nection moduie and power supply PWA. Do
sa by apening tabs on connector on power
supply PWA. Refer to Figure 18.

. Disconnect fwo wire cable that connects to

signal conditiening PWA (Figure 21).

. Disconnect remaining ribbon cable con-

nected to power supply PWA {Figure 20).

. Remove four screws on columns.
. Remove power supply PWA and place aside.

. Unscrew four columns exposed by removal of

power supply PWA.

. Remove ribbor cable connector from the

signal conditioning PWA in same manner as
shown in Figure 18.

. Remove signal conditioning PWA.

Install new CC or pH signal conditioning
PWA.

. Remove four screws from cover of user

connection module and remove cover.

TWO WIRE CABLE CONNECTOR —

SIGNAL CONDITIGNING F’WA——\ _—

20.

21.

pl¢

I H

Figure 21. Twa Wire Cahle

For Panel-Mounted Version: cover is located
opposite front panel at rear of unit.

For Field-Mounted Version: cover is lccated
directiy below front panel.

pisconnect two-wire cable connector from
connection module (see Figure 22).

Remove four mounting screws.

ST1ide two-wire cable out. It is not
required on the CC or pH Monitor.

. Reinstaill connection module making sure

that the two wires on the bottom two
mounting holes are in place.

. Move jumper to the center position.

. Reinstall connection modute cover.

Reassemble using Steps 1 through 10 in
reverse order,

See MI &11-158 (pH} or MI 611-160 {C() to
reconfigure and recalibrate Monitor.
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LCO DISPLAY OPTION

CHANGING THE SECURITY CODE

1.

Remove the four screws from the front
panel. If storm door option has been
ordered, removal of upper two screws
Toosens the hinge covers holding the storm
door. Temporarily place storm door aside.

. Pull forward the front panel with the

attached four PWA's,

. Refer to Figure 10 and locate the "dis-

play" PWA immediately behind the front
panel.

. Refer to figure A-1 for location of OIP

switch 1 on the display PWA. Switch 1 has
eight switches numbered 1 through 8.

. Using a small screwdriver ar similar toal,

clgse switch 1-7. Refer to Figure A-2.

NQTE
Figure A-2 is not intended to show
all required switch positions. It
is presented only to show DIP switch
configuration and to identify the
"open®™ and "clased" positions.

CLOSED SIBE
INUMBERED)

\ “q{‘ SIDE
guat

<

SWITCH 1-7
SHOWN CLOSED

Figure A-2.
OIP Switch Positions

oIP

SWITCH 1
(MOUNTED ON

OPPOSITE SIDE)

Figure A-1.

LCO Bispiay PWA



