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1.0 | NTRODUCTI ON

JOM Consilium has selected the Devar Mdel 18-LPIX-W | oop
powered digital indicator to support its standard tank |evel
gaugi ng applications. Wen properly installed, it is both
intrinsically safe and expl osion proof. This manual docunents how
to install, calibrate and naintain the |oop powered neter in JOM
Consi lium | evel gauging systens. JOM Consilium has assigned this
meter a part nunber of 1669200.

Thi s neter
JOMA Consiliumliquid |evel
t ransducer

si gnal

convert the sensor

signal. Several typica
The neter

provi des | ocal

is entirely resistive,

is atw-wre |oop powered digital
tank readings in standard engi neering units.
val ues may be di spl ayed between 1999 and -1999. It

is intended to be used with any of the standard
sensors.

Because t he sensor
it nmust be first connected to

conditioning electronics such as a transmtter that wll
resistance to a 4-20 mA process current
applications are provi ded as gui dance.

i ndi cat or which
Any
is powered by

the 4 to 20 mA process current fromthe JOM Consiliumleve
sensor / electronics with the displayed value being directly

proportional
di gi tal

alum numis corrosion resistant,

to this current.
display (LCD) with 3% digits.

The display is a liquid crystal
The housi ng of cast
dust-tight and will wthstand

direct salt water spray and short-termliquid i mrersion.

2.0 SPECI FI CATI ONS

Manuf act ur er:

Nane
Addr ess

Tel ephone
FAX

Approval s
FM

FM Entity paraneters

CSA
| nput :
Vol t age drop
Current range
Maxi mum curr ent
Di spl ay:
Type
Digit height
Over range

MBOO

Devar, |nc.

705 Bostw ck Ave
P. OO Box 589
Bri dgeport,
203-368-6751
203-368- 3747

CT 06601

Class |, Dvision 1, Goups A
B, C &D

Vmax=32VDC, | max=150mA,

G =0Onfd, Li=0nH

Pendi ng

3.0 VDC @20 mA
4-20 mA process current
60 mMA (forward or reverse)

7 Segnent,
0.5" [13m]
Blinks last three digits

3% digit LCD



Encl osure:

Housi ng Cast copper-free al um num
Rat i ng Expl osi on proof, NEMA 7
Overall size 4.5"Wx 4.5"H x 3.5"D
[ 114mm x 114nm x 89nmi
Wi ght 2.8 Ibs [1.3 kg]
Mount i ng:
Style VWl | or threaded pipe
Hol es Two .312" [7.94mm dianeter

spaced at 3.25" [82.55m]

Tenper at ur e:
Operating -40°F to 185°F (-40°C to 85°0Q

Per f or mance:

Accur acy + 0.1% of span, = 1 count
Tenperature effects:

Zero + 0.1 count / °C

Span + 0.01 %of span / °C

Adj ust nent s:

Zero Adjust (4md) -1999 to +1999 counts
(2 DIP swtch coarse setting
pl us potentioneter fine
adj ust; does not interact
W th span potentioneter)

Span (20mA- 4mA) 0 to 3998 counts
(2 DIP swtch coarse setting
pl us potentioneter fine adjust)

Deci mal Poi nt XXXX  XXX. X XX.XX X.XXX
(3 DIP swtch settings)
M nus sign Enabl ed/ Di sabl ed

(1 DP swtch setting)

3.0 PREPARATI ON

Appropriate panel, bul khead or tank nounting space nust be
reserved for the explosion proof housing which neasures 4-1/2" by
4-1/2". See Figure 1 for outline and nounting. Two nounti ng
hol es, 5/16" dianeter, are available. Access space is required
for the 1/2" NPT holes on either side of the housing.

4.0 | NSTALLATI ON

This neter nmay be installed at any point along a 4 to 20 nmA
signal loop (subject to safety limtations) as it is powered from
the loop current . Typical applications are shown in Figures 2
t hrough 6. For non-hazardous areas, use the wring diagram shown
in Figure 2. Intrinsically safe installations are shown in
Figures 3, 4, 5 and 6. Note that all installations in hazardous
areas require intrinsic safety barriers because the JOM
Consilium sensor is only approved as intrinsically safe - not
expl osion proof. The neter, however, can be used in expl osion
proof applications as shown in Figure 3.

MBOO 2



WARNI NG

Proper wiring is required to maintain intrinsic safety
or expl osion proof ratings.

All wiring should be of a stranded copper with a m ni nrum AWG
#18 gauge (.82 square mm). Intrinsically safe wiring should be in
accordance with ANSI/I SA Standard RP12.6, "lInstallation of
Intrinsically Safe Systens for Hazardous (C assified) Locations”
and the National Fire Protection Association, "National
El ectrical Code", Articles 500 through 504. The neter is
intrinsically safe when installed per Devar Drawi ng B 515107
i ncluded as Figure 8.

WARNI NG

I n expl osion proof areas, the enclosure should never be
opened, while power is applied.

To wire neter, unscrew neter cover. Gasp LCD display at the
corners and gently pull electronics assenbly from housi ng and set
aside. Two termnals designated "+" and "-" are avail able at the
rear of the housing. After connections have been nade and wires
are properly sealed, carefully place electronics assenbly back
into housing. Be sure to insert vibration danpeni ng f oam sheet
(supplied) around neter el ectronics assenbly.

5.0 SETUP / CALI BRATI ON

The nmeter nmust be properly calibrated so that its displayed
val ue accurately reflects the liquid level in the tank. As part
of this process, the associated electronics (transmtter or other
signal conditioning electronics) nmust be initially calibrated. It
is intended that once the associated electronics is set up and
calibrated, it wll not have to be calibrated again unless
replaced. All subsequent calibration should be done at the Devar
| oop powered neter.

5.1 SETUP

The general steps for a first tine set up of a systemare as
fol |l ows:

1) Set up and calibrate the associated transmtter or
signal conditioning electronics per the appropriate
instructions of that equipnment. It is the intent of
this step to ensure that the 4-20 mA signal varies over
t he maxi num usabl e range of the sensor. Typically the
associ ated el ectronics may be adjusted so that 4.00 nmA
is obtained at the sensor bottom helix (| owest
nmeasur abl e point) and 20.00 mA is obtained at the
sensor top helix (highest neasurable point). O her
systens may be setup so that 4.00 mA is at tank bottom
and 20.00 mA is at tank top. During that process, note
the levels calibrated at the 4.00 mA and the 20.00 nA
points as those levels will be used in the calibration
of the JOMA Consilium/ Devar neter.

WARNI NG
MBOO 3



I n expl osion proof areas, the enclosure should never be
opened, while power is applied.

2) D P switches and potentioneters are |ocated on the
meter's front circuit board which also carries the
liquid crystal digits. Access is obtained by
unscrew ng the front cover fromthe housing. Location
of the switches and potentioneter adjustnments is shown
in Figure 6.

3) Determ ne the highest (at 20mA) and | owest (at 4mA)
nunbers to be displayed. These val ues shoul d have been
determine in step 1).

4) Determ ne the difference between highest (at 20mA) and
| onwest (at 4mA) nunbers (Span). Tenporarily ignore the
position of the decimal point.

5) Set switches S1 and S2 for proper Span range.

SPAN SW TCH
S1 S2
3998 to 2470 On Of
2470 to 1530 Of Of
1530 to 000 Of On

6) Set switches S3 and S4 for Zero val ue (range containing
| onest value to be displayed):

ZERO SW TCH
S3 S4
1999 to 573 Of On
573 to -573 Of Of
-573 to -1999 On Of

7) Set deci mal point selector swtch:

DECI MAL PO NT SW TCH
LOCATI ON S6 S7 S8
1. 999 On Of Of
19. 99 Of On Of
199.9 Of Of On
1999 Of Of Of

MBOO 4



8) If |lowest (at 4mA) nunber is negative (ZERO val ue), set
switch S5 to "On" to enable mnus sign. Oherw se, set
"OfFfT.

5.2 |INTIAL CALI BRATI ON
WARNI NG

I n expl osion proof areas, the enclosure should never be
opened, while power is applied. The neter nust be brought to
a safe area.

The neter may be calibrated several different ways:
a) Wth a current calibrator:

1) Apply 4.00 mA. Adjust ZERO potentioneter to obtain
| owest nunber to be displ ayed.

2) Apply 20.00 mA. Adjust SPAN potentioneter to obtain
hi ghest nunber to be displ ayed.

3) Repeat steps 1) and 2) until no further potentioneter
adj ustnents are required

b) Wth a sensor sinulator and the associ ated signal
conditioning instrument / transmtter:

1) D sconnect the sensor fromthe signal conditioning
i nstrunment. Connect a Sensor Sinul ator Model
SS-904 or equivalent in its place. Connect a precision
mlliameter in series with the current | oop.

2) Set the Sensor Sinmulator to the resistance required to
obtain 4.00 mA. Adjust the neter ZERO potentioneter to
obtain | owest nunber to be displ ayed.

3) Set the Sensor Sinmulator to the resistance required to
obtain 20.00 mA. Adjust the neter SPAN potentioneter to
obt ai n hi ghest nunber to be displ ayed.

4) Repeat steps 2) and 3) until no further potentioneter
adj ustnments are required:

5.3 FINAL CALI BRATI ON

Final calibration should be perforned periodically.
Initially, an interval of three nonths is recomended. Several
nmet hods can be used. Al nethods require making a nmeasurenent or
mul ti pl e measurenents of the actual level in the tank. It is
extrenely inportant that they be nmade carefully and accurately so
that errors are not introduced into the calibration process.

a) Sinpl e of fset, single point neasurenent:

1) Carefully neasure the actual level in the tank.
2) Adj ust the ZERO potentioneter to obtain the val ue
determned in step 1). Do not touch the SPAN
pot enti onet er.
MBOO 5



b) Constant offset, nultiple point neasurenent:

1) Carefully neasure the actual level in the tank at
several different levels. Record the offset between the
nmeasured val ue and the displayed value at each |eve
(subtract displayed val ue from neasured val ue). Average
t hese offsets.

2) At any |l evel, observe the displayed value. Add the
average offset determned in step 1) to that val ue.

3) Adj ust the ZERO potentioneter to obtain the val ue
determined in step 2). Do not touch the SPAN
pot enti onet er.

c) Variable offset, nultiple point neasurenents:

1) Carefully neasure the actual level in the tank at
several different levels. Record the neasured | evel and
the process current at each |evel.

2) Pl ot the neasured | evel versus the process current at
each point recorded. Draw the best straight line
bet ween all points.

3) Fromthe plot, determ ne the desired |level to be
di spl ayed at 4.00 mA and 20.00 mA. These | evels should
be different than the original val ues entered.

4) PerformlInitial Calibration per section 5.2 using
ei ther of the nethods specified.

6.0 OPERATI ON

The neter has no operator controls. It will continuously
display the level in the tank when the |l oop current is within the
range of 4.00 mA and 20. 00 nmA

7.0 THECRY OF OPERATI ON

The | oop powered neter derives power fromthe current
passing through it and a variable voltage froma series resistor.
This voltage signal is anplified and fed into an anal og-t o-
digital converter that drives the liquid crystal digital. Various
scaling resistors allow the neter to operate over the zero and
span ranges specified.

MBOO 6



8.0 TROUBLESHOOTI NG
8.1 FAULT | SCLATI ON

The following table lists sone of the possible problens that
may occur and the solutions to the problem

Pr obl em Pr obabl e Cause
Di spl ay No current through
i s blank met er

Meter is reversed

W red
Di spl ay | nproper calibration
bl ank, dim
erratic
Faulty | oop powered
nmet er
Di spl ay Qut of calibration
shows
i ncorrect
| evel
Di spl ay Si gnal over range
bl i nks
| ast
3 digits

8.2 REPLACEABLE PARTS

Sol ution

Connect m |l iamreter
inloop; if thereis
current in 4-20 mA range,
meter is faulty; if there
is no current, check

W ring or associated

el ectronics.

Ensure polarity of neter
is properly observed

Cal i brate associ at ed
associ ated el ectroni csor
per section 5.1

Repl ace nmeter assenbly
(see Section 8.2)

Calibrate per section 5.0

Check associ at ed

el ectronics; possible
short at sensor or sensor
W ring

The internal neter assenbly is the only replaceable part.
Its JOM Consiliumpart nunber is 1680300. To replace the neter

assenbl y:

a) Renove all power fromthe neter

WARNI NG

I n expl osion proof areas, the enclosure should never be

opened, while power is applied.

b) Unscrew cover fromthe display;

c) Grasp neter assenbly by the corners of the LCD display. Pul

gently to renove;

MBOO 7



d)

9)
9.0

Al'ign replacenent neter assenbly banana jacks with case and
push assenbly gently into housing;

Screw cover back onto display;

Perform Setup and Cal i bration per Section 5.0
MAI NTENANCE

The foll om ng mai ntenance steps are recomended:

1) Every three nonths, the Final Calibration process
shoul d be perforned.

2) Clean lens as required with clean cloth and mld
detergent in water

MBOO 8
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