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1.0 | NTRODUCTI ON

Consi |l ium has selected two Red Lion Controls digital panel
meters to support its standard tank | evel gaugi ng applications.
Red Lion manufactures a line of instrunents in their Apollo
series designated Intelligent Meter for Process Inputs (IM).
They accept standard 4 to 20 mA process current inputs, provide a
flexible display and feature several inportant options. These
meters are m croprocessor based and therefore all ow utnost
programmability. In addition, an optional NEMA 4X enclosure is
available that will allow wall nmounting of either neter. The part
nunbers assigned to these itens are as foll ows:

Red Li on Mdel | MP20160 P/ N 1669100
Red Li on Mbdel | MP20167 P/ N 1669101
Encl osure P/ N 1712000

These neters are intended to be used with any of the
standard Consiliumliquid | evel sensors. Because the resistance
tape sensor is entirely resistive, it nust be first connected to
signal conditioning electronics such as a transmtter that wll
convert the resistance to a 4-20 mA process current signal
Several typical applications are provided as gui dance.

Both nmeters are 115/ 230 VAC powered digital panel neters
that can provide tank readings in standard engineering units. Any
val ues may be di spl ayed bet ween 999999 and
-99999. The display is an LED type with six 0.56" high digits.
Both nmeters feature an 18 volt DC excitation so that separate
power supplies are not required for signal conditioning
el ectronics. The 1669101 neter al so features renote al arm set
points (Two Form C relays), linearization and an i ndependent
anal og output. The housing is rated NEMA 4 fromthe front and,
when properly installed in a panel or enclosure, can maintain the
NEMVA 4 rating.

The Red Lion Model I MP Istruction Manual is included with
the Digital Panel Meter. It has additional information regarding
ot her setup paraneters that nmay be useful. The Red Lion nmanua
shoul d be kept with this manual .



2.0
2.1

SPECI FI CATI ONS
Met er Specifications

Manuf act ur er:
Nane
Addr ess

Tel ephone

ConsiliumUS, Inc.
1669100

1669101

St andard Feat ures:
| nput type
| nput | npedance
Current range
Maxi mum curr ent
Data entry

D spl ay

Li ne Vol t age
Power Consunpti on

Encl osur e:
Package

Front panel
Gasket
Case

Wi ght

Mount i ng
Panel
Dept h

Cut out

Tenper at ur e:

Operati ng

St or age
Transmtter Excitation
Vol t age

Red Lion Controls, Inc.
20 Wllow Springs Circle
York, PA 17402

717-767- 6511

Part Numbers:

Process meter with transmtter
excitation

Process meter with transmtter
excitation, linearization, 2 alarnms
and auxiliary 4-20 mA out put

Process current (4-20mA)
10 _ (0.2 VDC @20 nmh)

0 M - 50.0 mA

200 mA (conti nuous)

M cr oprocessor based - all
setup and calibration
6-digit, 0.56" [14m] high red LED
di spl ay

115 VAC £ 10% or 230 VAC = 10%

14 watts

di gi tal

Standard 1/8 DIN (48mm x 96m)
panel nount
D e cast netal
Meter to panel
Hi gh inmpact plastic
1.2 Ibs [0.5 kq]

bezel ; NEMA 4

1.77"[45m] H x 3.63"[92nm W
6.85"[174nm + 0.25"[6m] for
W ring

32°F to 122°F [0°C to 50°C]
-40°F to 176°F [-40°C to 80°C]

18 VDC @60 mA



Alarm Set points (P/N 1669101 only):
Rel ay out put

Type Two Form C
Rat i ng 5 A @120/ 240 VAC or 28 VDC
Solid state out put
Type Opt 0-1 sol at ed open col |l ector;
Current 100 mA maxi mum @ VgaT = 1V
Vol t age 30 VDC maxi mum
I ndi cati on Fl ashi ng nessage (can be di sabl ed)
Process Current Qutput (P/N 1669101 only):
Maxi mum | oad 500 _ @20 nmA (10 VDC conpliance
vol t age)
Accur acy + 0.1%
Resol uti on 12 bit
Li neari zation (P/ N 16691901 only):
Poi nt s 2 - 10
Segnent s 1-9

Per f or mance

Accur acy + .02%+ 1 digit
Tenperature effects
Zero + .00063% of span / °C
Span + .01% of span / °C (maxi num
+ .004% of span / °C (typical)
Setup paraneters
Deci mal poi nt XXXXXX, XXXXX. X, XXXX.XX, XXX.XXX,
XX. XXXX
Cal i bration Two points - user must specify

i nput high current / high display
value and input low current / |ow
di spaly val ue; current may be
provided as a signal input or may
be key entered

Al arm Di spl ay Enabl e / Disable flashing nessage
Alarm 1 Set point, Action direction (H or
LO, Hysteresis
Alarm 2 Set point, Action direction (H or
LO, Hysteresis

Li neari zation 10 points (9 segnents)
Anal og out put D spl ayed val ue at 4.00 nmA,

Di spl ayed val ue at 20.00 mA



2.2 ENCLOSURE SPECI FI CATI ONS

ConsiliumUS Part Nunmber 1712000
Qut si de Di nensi ons 7.40" H x 7.40" Wx 7.50" D
[188.0mm H x | 88. 0mm W x 190. 50mm D]

Mount i ng Hol es Four (cl earance for #10)
Type NEMA 4X
Mat eri al Pol ycar bonat e

3.0 PREPARATI ON
WARNI NG

These neters are not intrinsically safe or explosion
proof. They must not be | ocated in hazardous areas.

3.1 Panel Mounting

A sturdy nounting panel of at |east 1/8" thickness nust be
avai |l abl e. Panel space approximately 3" [74nm high by 5"
[ 125mm wi de should be allotted for the neter. A cutout centered
in that space of 1.77" [45mm high by 3.63" [92mm] w de shoul d be
made to accommodate the nmeter. A m nimum depth behi nd the panel
of 6.85" [174mm] plus 0.25" [6m] to accommopdate rear wiring
shoul d be allowed. Figure 1 shows the outline and nounting
requirenents for the nmeter in a panel. Note that if a plastic
panel is used, netal reinforcenent is required as the neter's
retaining screws are pointed and they will dig into the panel and
break off edges. In addition if the NEMA 4 integrity is to be
mai nt ai ned, the panel thickness / reinforcenent nust be
sufficient to prevent buckling under gasket conpression.

3.2 Wall / Surface Mounting

Figure 2 shows the outline and nounting di nensions of the
opti onal enclosure. Space nust be provides for the enclosure and
condui t/cabl e access. The box nust be nounted on a flat surface.
Four 0.20" [5mm dianmeter holes are provided on the indicated
centers.



4.0 | NSTALLATI ON
4.1 Panel Mounting

I f not already renpved, renpbve two side nounting clips from
meter. Renove and set aside the renovable plug-in term na
bl ocks. Renpve the adhesive backing fromthe neter gasket
(supplied with the nmeter). Carefully apply gasket to panel. Do
not apply adhesive side of gasket to neter bezel. Slide neter
into gasketed panel opening fromthe front. On the rear side of
the panel, snap in two retaining clips. Using a Philips
screwdriver, tighten the two retaining clip screws just enough to
retain the nmeter and to slightly conpress the gasket. The neter
shoul d not be | oose on the panel nor should the screws be
ti ghtened so nmuch that the panel is distorted. Do not over
tighten screws.

4.2 Encl osure nounting

The encl osure has a top cover and a bottom base. Separate
the two hal ves and set aside the top cover. Determne wring
entrance |l ocation and drill holes for conduit or the fitting.
File any burrs or sharp edges created.

CAUTI ON:

Care nust be taken while drilling holes in enclosure to
prevent cracking or chipping.

Mount the bottom base to the panel / wall space provided for in
section 3.2. Care should be taken when tightening the four
mounting screws as the box can be damaged. Bring conduit and
cabl es to box.

CAUTI ON:

When using rigid conduit, ensure that alignnment of the
conduit does not stress enclosure. Tightening conduit
entrance nuts may fracture box if m saligned.

Once the base is nounted the nmeter should be nounted into the
cover per section 4.1 and set aside.

4.3 Wring

Several typical applications are shown in Figures 3 though
5. Figure 3 shows an application when the Consiliumresistance-
tape sensor is in a non-hazardous |ocation. Figures 4 and 5 show
applications when the sensor is a hazardous |ocation. In such
cases, intrinsic safety barriers are required.



WARNI NG

Proper wiring is required to maintain intrinsic safety
ratings.

All wiring should be of stranded copper with a reconmended

m ni mum AWG #18 gauge. 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.

When meki ng connections to the neter, use the supplied
renovabl e plug-in term nal blocks. After the unit has been
mechani cally nmounted, it is ready to be wired. Al wring
connections are nmade on renovabl e plug-in term nal blocks. There
is an 8-pin termnal block for the bottom board (TBA) and an
optional (P/N 1669101 only) 11-pin term nal block for the top
board (TBB). Ensure that sufficient service loop is provided so
t hat connector can be easily pushed over neter connector(s). This
is especially true when using the optional wall nount encl osure.
Strip the wire, leaving 1/4" bare conductor exposed. Stranded
wires should be tinned with solder. Insert each wire into its
termnal and clanp tightly with term nal screw. Each term nal can
accept up to one 14-gauge, two 18-gauge or four 20-gauge W res.
After the termnal block is wired, install it into the proper
| ocation on the PC Board.

4.4 Power Wring

The AC power to the unit nmust be selected for either 115VAC
or 230VAC. The selector switch is |located through an access sl ot
on the side of the case. AC power is connected to term nal bl ock
TBA pins 1 and 2 (marked 50/ 60 HzZ/ 4VA), | ocated on |left side of
bott om bl ock). The AC power should be relatively "clean" to
reduce the chance of noise spikes, and wthin the specified £10%
variation limt. Heavily |oaded circuits with |oads that cycle
on and off (contactors, relays, notors, machinery, etc.) should
be avoi ded.

4.5 Signal Wring

Connect the process current wring per the appropriate
Wi ring diagrans shown in Figures 3 through 5. In general when a
floating transmtter is used, the neter's transmtter excitation
must be used and the wiring wll use pins 7 and 6 as the positive
and negative inputs respectively as shown in Figure 3. If the
process current source is an active output, the wiring should use
pins 6 and 5 as the positive and negative inputs respectively as
shown, for exanple, in Figure 5.



4.6

Ceneral Wring Notes

To m nimze coupling noise into signal wires, which m ght

cause erratic and erroneous readings, certain guidelines are
useful :

1)

2)

3)

4)

5)

Never run signal wires in the same conduit or raceway wth
conditions feeding notors, solenoids, SCR controls, heaters,
actuators, transfornmers, etc. ldeally signal wres shoul d
run in a separate conduit.

WARNI NG

|f the signal |eads are connected to intrinsic safety
barriers, they nmust not be routed near any cable or cable
raceway with a voltages greater than 240 VAC even though
this wiring is on the non-hazardous side of the barrier.

When shielded cable is used with a floating signal source
such as a resistance tape sensor, the shield should be
grounded at the sensor (or at the barrier in the case of
intrinsically safe applications) and not connected to the
indicator "COW'. Sone trial and error in selecting
groundi ng points may serve to reduce system noi se probl ens.

Exceptionally long signal runs (several hundred feet) stand
an i ncreased chance for noise pick up

Be sure all wires are clean and connections tight to provide
good signal conductivity.

Signal leads wthin electrical enclosures should be routed
as far as possible fromcontactors, notor starters, relays,
transforners and simlar conponents.

Qut puts To User Equi pnent

The digital panel neter (P/N 1669101 only) provides
several outputs that are available to user equipnent:

BB - 1 Alarm 1l Relay - Conmmon

BB - 2 Alarm 1l Relay - Normally Open
BB - 3 Alarm 1l Relay - Normally d osed
BB - 4 Alarm 2 Relay - Comon

BB - 5 Alarm 2 Relay - Normally Open
BB - 6 Alarm 2 Relay - Normally d osed
BB - 7 Alarm 1l Open Col | ector

BB - 8 Open Col | ect or Common

BB - 9 Alarm 2 Qpen Col | ector

BB - 10 Anal og Qut put (-)

BB - 11 Anal og Qutput (+)



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 will not have to be calibrated agai n unless
replaced or repaired. Al subsequent calibration should be done
at the digital panel neter. Two exanples show ng a typica
calibration sequence are shown in Appendi x A

5.1 SETUP

The general steps for a first tinme setup of a systemare as
fol |l ows:

1) Set up and calibrate the associated transmtter or
associ ated signal conditioning electronics per the appropriate
instructions of that equipnment. It is the intent of this step to
ensure that the 4-20 nmA signal varies over the maxi num usabl e
range of the sensor. Typically the associated electronics is
adj usted so that 4.00 mA is obtained at the sensor bottom helix
(1 onest neasurable point) and 20.00 mA is obtained at the top
heli x (hi ghest nmeasurable point). Qther systens nmay be set up so
that 4.00 mMA is at tank bottomand 20.00 mA is at tank top. In
ei ther case, note the levels calibrated at the 4.00 mA and 20. 00
MA points as those levels will be used in the calibration of the
Digital Panel Meter.

2) There are no user setable junpers or DIP switches on
the Digital Panel Meter.

5.2 GENERAL DI G TAL PANEL METER PROGRAMM NG

To program any of the features of the Digital Panel Meter
including calibration of the display, alarmthresholds, anal og
output, etc. the follow ng general steps nust be taken. There are
three buttons on the front |ower edge of the neter designated P
Up and Dn. The Up and Dn buttons are actually triangles with a
poi nt aimng up and down respectively. By pressing P once the
programm ng node can be entered and the display will now fl ash
between a pronpt and the current value or option of that pronpt.
In this case, after pressing P once, the display wll flash
between "Pro" and "0". In all of the follow ng paragraphs the
pronpt and value or option is shown in parentheses. The pronpt
and the val ue/option displayed will be separated with a "/". As
an exanple (Pro/0) would be the designation for a display
flashing alternately between "Pro" and "0".



5.2.1 Programm ng Modes

The programm ng functions are divided into nine different
programm ng nodes. These nodes are sunmmari zed bel ow

Mbde Descri ption
0 Return to measurenment node.
1 Scal ing by signal |evel nethod.

Use current to calibrate the neter; nost
useful after installed in tank.

2 Scal i ng by key-in nmethod
Use keyed in current to calibrate the neter;
nost useful at initial calibration.

3 Program functions accessible with front panel
| ockout. Sets functions that can be changed
when | ockout junper is installed on rear of
panel .

4 Programdigital filter and renote input.
Sets filtering |levels (none, normal,
i ncreased, maximum; controls function of
remote digital inputs.

5 Programtotalizer / integrator.
Unit can be used to totalize or integrate the
input; not useful with liquid |Ievel.

6 Program Alert / Set point
Set alarmthresholds, direction of action and
hyst er esi s.

7 Program seri al conmuni cati ons

Programthe serial port (current |oop);

not normally appropriate for Consiliumusers.

8 Programretransmtted anal og out put
Program buffered auxiliary 4-20 mA out put.
9 Servi ce operations

Precision calibration of the instrunent,
current |loop self test and progranmm ng reset.

5.2.2 Entering the Progranmm ng Mode
To enter programm ng the node:

a) Press P (Pro/0)

b) Press Up or Dn to obtain the progranm ng node
desired. Pressing Up once wll cause the display
to read Pro/1. Pressing Up again will cause the
display to read Pro/ 2, etc.



5.2.3 Returning to the Measurenent Mbde
To return to nornal neasurenent node:

a) Press Up or Dn until Pro/0 is obtained
b) Press P. Measured data w il be displayed.

5.3 Alarm Set Points (P/N 1669101 only)

The Digital Panel Meter (P/N 1669101 only) has two al arm set
poi nts that can be established. Each set point has a FormC
relay. To programthe set point option, the follow ng data nust
be entered:

Level Threshol d

Hysteresis

Direction of Action
H - sets on rising |evel
LO - sets on falling |eve

Both set points are progranmmed separately. To enter or
change the set points, Program Mode 6 is used:

a) Press P (Pro/0)

b) Press Up or Dn several tinmes to obtain progranm ng

node 6 (Pro/6)

c) Press P (trAc/option)

d) Press Up or Dn to obtain Yes or No; Yes indicates that
when one alarm set point is changed the second w ||
track it; normally a No answer is appropriate.

e) Press P (di SP/ option)

f) Press Up or Dn to obtain Yes or No; Yes causes the
alarmto alternately flash with the neasured data on
the display in addition to actuating the rel ay.

g) Press P (LAt C 1/ OPTI ON)

h) Press Up or Dn to obtain Yes or No; Yes causes the
alarmto set an internal latch that nust be manually
reset wth a contact closure; No causes the alarmto
reset only after the value has changed by the anmount of
the hysteresis. Unless an external acknow edge/reset
swtch is added, No will be the normal response.

h) Press P (ASn-1/option)

i) Press Up or Dn to obtain InPU or totAL; only InPUt is
normal for our functions

1) Press P (AL-1/val ue)

k) Press Up or Dn to obtain the desired alarmthreshol d
for alarm#1

) Press P (HYS-1/val ue)

m Press Up or Dn to obtain the value of the hysteresis
for alarm#1

n) Press P (Act-1/option)

0) Press Up or Dn to obtain the option of H or Lo for
direction of alarm#1 action.

p) Press P (LAt C 2/ OPTI ON)

10



q) Press Up or Dn to obtain Yes or No; Yes causes the
alarmto set an internal latch that nust be manually
reset wth a contact closure; No causes the alarmto
reset only after the value has changed by the anmount of
t he hysteresis.

r) Press P (ASn-2/option)

S) Press Up or Dn to obtain InPU or totAL; only input is
normal for our functions.

t) Press P (AL-2/val ue)

u) Press Up or Dn to obtain the desired value for alarm #2

V) Press P (HYS-2/val ue)

W) Press Up or Dn to obtain the value of the hysteresis
for al arm #2.

X) Press P (Act-2/option)

y) Press Up or Dn to obtain the option of H or Lo for
direction of alarm#2 action.

Z) Press P (Pro/0)

aa) Press P (Measured val ue)

5.4 ANALOG OUTPUT (P/N 1669101 onl y)

The Digital Panel Meter (P/N 1669101 only) has an isol ated
4-20 mA anal og output. The 4.00 mA and 20.00 mA outputs can be
set at any arbitrary value. To programthe anal og out put option,
the foll owi ng data nust be entered:

D spl ayed val ue at 4.00 nA
Di spl ayed Val ue at 20.00 nA.

Both set points are progranmmed separately. To enter or
change the set points, Program Mode 8 is used:

a) Press P (Pro/0)

b) Press Up or Dn several tinmes to obtain progranm ng
node 8 (Pro/8)

c) Press P (ASI N opti on)

d) Press Up or Dn to obtain InPut or totAL. InPut
indicates is used to derive the anal og output fromthe
input signal as it is displayed. totAL indicates that
the anal og output is derived fromthe totalized or
integrated signal. In |evel gauging applications, the
| nPut option should be sel ect ed.

e) Press P (An-Lo/val ue)

f) Press Up or Dn to obtain the displayed val ue when
the current is at 4.00 nmA

g) Press P (An-Hi/val ue)

h) Press Up or Dn to obtain the displayed val ue when
the current is at 20.00 nmA

i) Press P (Pro/0)

1) Press P (Measured Val ue)

11



5.5 GENERAL CALI BRATI ON

Once the associ ated el ectronics has been calibrated, several
means of calibrating the Digital Panel Meter are avail able. Four
met hods are summari zed bel ow. Read all four nethods to determ ne
which is the nost appropriate. Methods #1 and #2 are nost
applicable for first tinme calibration or calibration after a
transmtter or the associated el ectronics has been repl aced
and/or recalibrated. Methods #3 and #4 are nost appropriate when
the Digital Panel Meter has been previously calibrated or when
there is a discrepancy in the displayed value and the actual
measur ed val ue.

5.5.1 Met hod #1 - Use transmtter or associated el ectronics
as current source; enpty tank; active sensor length is
known.

If the transmtter or associated electronics is calibrated
for top and bottom contact, the electronics can be used as a
"current calibrator” for the digital panel neter. This is nost
appropriate when a tank is initially enpty because the sensor is
resting at a resistance equal to the bottom contact. Applying a
short across the sensor sinulates the top contact. It is not
necessary that the electronics output exactly 4.00 mA at the
bottom contact and 20.00 mA at the top contact.

The procedure for calibrating the neter is as foll ows:

a) Determ ne the active helix length (AL). It is the value
of the Sensor Resistance (RS), in ohns, recorded on the
sensor tag divided by the sensor Resistance G adi ent
(RG, in ohns per neter, also recorded on the sensor
tag. If necessary, convert that nunber to the desired
engi neering units to be displayed;

b) Use the following values to initially calibrate the

met er:
DSP1 = 0
DSP2 = AL
c) | f the distance fromthe bottomof the tank to the

bott om of the sensor is known add that distance plus 6
(150mMm to the values of both DSP1 and DSP2.

d) Calibrate the neter using Signal Level Method in
section 5.6. Wen requested for I NP1l ensure that sensor
is open (enpty tank) so that transmtter or associated
el ectronics is outputting current represented by the
bottom hel i x. When requested for I NP2, short out sensor
(di sconnect sensor connector and short input to
transmtter or if electronics is centralized, short out
sensor on hazardous side of barrier). At this point the
display is calibrated for the proper Span but is not

12



calibrated for the proper offset (zero). If a
correction was nmade in step c), the offset should be
| ess than = 3".

e) At a future tinme when tank is near half full,
recalibrate per Ofset Method in section 5. 8.

5.5.2 Met hod #2 - Transmitter or associated el ectronics
precisely calibrated at two known | evels (may be the
top and bottom of the tank)

If the transmtter or associated el ectronics has been
calibrated for two known | evels (not necessarily the top and
bottom of the tank), the appropriate values can be keyed in; the
foll ow ng val ues nust be known accurately:

1) Current at the | ower known | evel - may be bottom of
tank (should be near 4 mA but does not have to be
exactly 4.00 mA)

2) Di splay reading at | ower |evel

3) Current at the upper known level - may be top of tank
(shoul d be near 20 mA but does not have to be exactly
20. 00 mA)

4) Di splay readi ng at upper |evel
The procedure for calibrating the neter is as foll ows:

a) Determ ne the values of INPl, DSPl, |INP2 and DSP2 from
t he val ues known above

b) Calibrate the neter using key-in nethod in Section 5.7

5.5.3 Met hod #3 - Transmitter or associ ated el ectroni cs not
precisely calibrated - may have been previously
calibrated. Actual data nust be coll ected.

The nost accurate nmethod for calibrating the Digital Panel
Meter is to insert a precision current meter in the loop and to
record and plot accurately the actual |evel (not the displayed
| evel ) and actual current at many different points. By
determ ning the best straight line fit between all of these
points, the new data to be entered can be derived.

The procedure for calibrating the neter is as foll ows:

a) Put a precision current neter in series with the
+SI GNAL i nput (TBA pin 6) of the neter.

b) Record the current and the actual neasured |evel (not
the displayed level) at as many points as practical. At
| east one point should be near the bottom of the tank
(l'iquid nmust be high enough to actuate the sensor) and
at | east one point should be near the top of the tank.
Several points near the bottom and several points near
the top are nost desirable

13



5.

5.

5.4

6

d)

Either graphically or analytically, determ ne the best
straight line through all points. Determ ne the desired
val ue to be displayed (DSP1) at 4.00 mA (INP1) and the
val ue to be displayed (DSP2) at 20.00 mA (INP2). O her
currents may be used but they should be reasonably far
apart such as near the top and the bottom of the tank.

Calibrate the neter using key-in nethod in Section 5.7
Met hod #4 - The displayed | evel differs fromthe actual

val ue by a constant value (offset); this is equival ent
to the zero adjustnent on a classic anal og neters.

The procedure for calibrating the neter is as foll ows:

a)

b)

Determ ne the average offset (displayed value mnus the
measur ed val ue)

Use the offset nmethod in Section 5.8

Calibration Using Signal Level Method

— = —
N N’ N

e 23

Press P (Pro/0)

Press Up to obtain programm ng node 1 (Pro/1)

Press P (dECPNnt/ option)

Press Up or Dn until desired deciml point setting is
obt ai ned.

Press P (round/ option)

Press Up or Dn until desired rounding or dummy zeros
are obtained; options are 1, 2, 5, 10, 20, 50, 100
Press P (Scal e/ opti on)

You may exit programmng and return to Pro/0O (return to
measur enent node) or continue wth scaling. Press Up
or Dn until Yes or No is obtained; No exits programm ng
(go to step s); Yes continues with scaling.

Press P (dSP1l/val ue)

Press Up or Dn to obtain the value of dSPl to be

di spl ayed at |ower current (4 mA for exanple)

Press P (inPl/val ue)

Apply a signal current (froma transmtter for exanple)
that corresponds with the value entered in j); current
measured wi Il be displ ayed.

Press P (dSP2/val ue)

Press Up or Dn to obtain the value of dSP2 to be

di spl ayed with upper current (20 mA for exanple).

Press P (inP2/val ue)

Apply a signal current that corresponds with the val ue
entered in n); this current may be obtained by shorting
out the sensor; the current neasured wll be displayed.
Press P (SEG&/val ue).

14



5.7

5.8

r)

S)
t)

Press Up or Dn to obtain the nunber of segnents to be
entered for linearization; Normally enter a val ue of
"1" which is one segnent (two points) which have just
been entered;

Press P (Pro/0)

Press P (neasured val ue)

Cal i bration using Key-In nethod

- X
~——

3

=}

- O © O
—_—— o T

S)
t)

Press P (Pro/0)

Press Up twce to obtain progranm ng node 2 (Pro/2)
Press P (dECPNnt/ option)

Press Up or Dn until desired deciml point setting is
obt ai ned.

Press P (round/ option)

Press Up or Dn until desired rounding or dummy zeros
are obtained; options are 1, 2, 5, 10, 20, 50, 100
Press P (SCALE/ opti on)

You may exit programm ng and return to Pro/0 (return to
measur enent node) or continue wth scaling. Press Up
or Dn until Yes or No is obtained; No exits programm ng
(go to step r); Yes continues with scaling.

press P (dSP1/val ue)

Press Up or Dn to obtain the value (dSPl) to be

di splayed with lower current (4 mA for exanple).
Press P (inPl/val ue)

Press Up or Dn to change val ue of |ower input current
(inPl) that corresponds with the value entered in j);
Press P (dSP2/val ue)

Press Up or Dn to change the value (dSP2) to be

di spl ayed at upper current (20 mA for exanple).

Press P (inP2/val ue)

Press Up or Dn to change val ue of upper input current
(1nP2) that corresponds with the value entered in n);
Press P (SEG&/val ue).

Press Up or Dn to obtain the nunber of segnents to be
entered for linearization; normally enter a val ue of
"1" which is one segnent (two points) which have just
been entered;

Press P (Pro/0)

Press P (Measured val ue)

Calibration using Ofset nethod

Press P (Pro/0)

Press Up twce to obtain progranm ng node 2 (Pro/2)
Press P (dECPnt/ option)

Do not hit Up or Dn to change deci mal point setting
Press P (round/option)

Do not press Up or Dn to change rounding

Press P (SCALE/ opti on)

Press Up or Dn until Yes is obtained;

Press P (dSP1l/val ue)

Not e present val ue of display

15



k) Add offset correction desired to present value to
determ ne new val ue

[) Press Up or Dn to obtain the new value determine in
step k).

m Press P (inPl/val ue)

n) Do not press Up or Dn to change val ue

0) Press P (dSP2/val ue)

p) Not e present val ue of display

q) Add offset correction used in step k) to present val ue
to determ ne new val ue

r) Press Up or Dn to obtain the new value determine in
step k).

S) Press P (inP2/val ue)

t) Do not press Up or Dn to change val ue

u) Press P (SEG&/val ue).

V) Press Up or Dn to obtain the nunber of segnents to be
entered for linearization; normally enter a val ue of
"1" which is one segnent (two points) which have just
been entered;

W) Press P (Pro/0)

X) Press P (Measured val ue)

6.0 OPERATI ON

When power is applied to the neter, the display wll
momentarily show all eights (888888), thus illum nating al
segnents. After approximately two (2) seconds the neter wll
di spl ay the neasured value. O her than changing calibration and
ot her setup paraneters, there is no interaction with the neter.

7.0 THECRY OF OPERATI ON

Both nmeters enploy a m croprocessor to control total
operation, setup and calibration of the instrunent. A non-
vol atil e EPROM nenory provi des permanent data retention for
operating, setup and calibration variables. The input current is
fed through a 10_ current sanpling resistor and to a voltage-to-
frequency converter to performthe A/D conversion. The frequency
derived is digitally scaled, filtered, and corrected for such
drift as may be present and then directed to the 6-digit, solid-
state LED di spl ay.

An internal power supply provides internal power for the
meter el ectronics and external 18 VDC power suitable for driving
atransmitter.

16



P/ N 1580101 provi des sone additional options. The
m croprocessor continuously conpares the displayed value to the
alarm set points and if exceeded, actuates both an opto-isol ated
transistor and a Form C relay. The m croprocessor also drives a
12-bit Digital-to-Analog converter to provide a digitally scal ed
4 to 20 mA isolated current output for retransmssion. Adigita
current loop interface
al so allows serial communication wth other equipnent. An
additional feature of this part is the ability to linearize the
i nput signal which is controlled with internal software.

Unl i ke classic anal og systens that generate a straight
with an offset (zero) and a sl ope (span),

_ l'ine
the m croprocessor

based di spl ay uses two points as shown in Figures 6 and 7. Al of
the calibration procedures in Section 5 use this concept.

8.0 TROUBLESHOOTI NG

The majority of problenms with the digital
traced to inproper connections or faulty programm ng steps.

meter can be
The

panel

followng table lists some of the possible problens that may
occur and the sol utions:

Pr obl em

Di spl ay
i s bl ank

Met er di spl ay
shows 888888
when power is
appl i ed;

di spl ay does
change with
signal or

| evel

Met er di spl ay
shows 888888
when power is
appl i ed;
display is
not accurate

Pr obabl e Cause

No |ine power

Faulty neter

| mproper wiring
Transmtter or

associ ated el ectronics
not providing current

Faul ty neter

| mproper wiring

| nproper calibration

17

Sol ution
Provi de power

Check w ring

Repl ace neter

Check w ring

Check transmtter
or associ ated el ec-

troni cs or sensor

Repl ace neter

Check w ring

Re-calibrate system



Pr obl em

Al arms rel ays
do not operate

Al ar m nessage
di spl ayed

No anal og
out put

Anal og out put
does not vary
with | evel

Unable to
perform setup
or calibration

Di spl ay shows
" PPPPPP"

Di spl ay shows
" uLuLuL"

Di spl ay shows
"oLoLaLt

Pr obabl e Cause

Wong neter

| nproper set points

Faulty neter

| mproper setup

Wong neter

I ncorrect wiring

Faulty neter

| mproper setup

Junper not renoved

Pr ogr anmi ng err or

| nput under | oad;
signal |evel too
| ow (or negative)

| nput overl oad;
signal |evel too
hi gh

Sol uti on

Option only
avai lable with

P/ N 1699101 only

Reset set points per
Section 5.3

Repl ace neter
Repeat al arm setup not

per Section 5. 3;
select Yes in step

f)

Option only
avai lable with

P/ N 1699101 only
Check w ring

Repl ace neter

Recal i brate per
Section 5.4

Renove junper from
PGM DI'S. (TBA pin 3)

Check programm ng

Check input |evel

Check input |evel

There are no repl aceable parts or subassenblies. Either the neter
or the enclosure nust be replace inits entirety.

18



9.0 MAI NTENANCE

The foll om ng mai ntenance steps are recomended:

1)

2)

3)

4)

Every three (3) nonths the accuracy of the system
shoul d be checked. If the overall accuracy is inproper,
repeat the calibration of section 5

If NEMA 4 integrity is required, every three (3) nonths
check encl osures for evidence of |eakage.

Every two (2) years performunit service operations as
indicated in Red Lion manual. These instructions are

| ocat ed on page 19 of that manual under Progranm ng
Modul e #9 - Service Qperations

Clean lens as required with clean cloth and mld
detergent in water
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APPENDI X A
CALI BRATI ON AND SETUP EXAMPLES

EXAMPLE #1:

The Consilium | evel sensor and transnitter
previously calibrated for the foll ow ng:

a)

b)

When the liquid level is 1.50 ft, the
output is 4.97 mA

have been

transmtter

Whien the liquid level is 15.35 ft, the transmtter

output is 20.45 mA

The transmtter is connected to the digital
1669101) per Figure 3. The foll ow ng paraneters

N N N N N N’

c
d
e
f

g
h
T

oinitially calibrate the |eve

panel nmeter (P/N
are desired.

High alarmat 13.00 ft. with 6" of hysteresis
Low alarmat 5.00 ft. with 6" of hysteresis

Al arm nessage shoul d flash on display
Al arnms shoul d be non-I atching
Anal og output of 4.00 mA at a display

of 0.00 ft

Anal og output of 20.00 mA at a display of 16.00 ft.

(Section 5.5.2). Note that the calibration infor

above in a) through h)

braces { }:

X TSQ o
N N e e e e

=

W TS OTOS
— NN

Press P (Pro/0)
Press Up twice (Pro/2)
Press P (dECPnt/ option)

use Key-In Method #2

mation given

is showmn in the followi ng steps in

Press Up or Dn until 0000.00 is obtained.

Press P (round/ option)

Press Up or Dn until 1 is obtained
Press P (SCALE/ opti on)

Press Up or Dn until Yes is obtained
Press P (dSP1l/val ue)

Press Up or Dn to obtain the val ue of
Press P (inPl/val ue)

Press Up or Dn to obtain the val ue of
Press P (dSP2/val ue)

Press Up or Dn to obtain the val ue of
Press P (inP2/val ue)

Press Up or Dn to obtain the val ue of
Press P (SEG&/val ue).

Press Up or Dn to obtain the nunber 1
Press P (Pro/0)

Press P (Measured val ue)

If the sensor is in the tank with liquid at

| evel ,

the di splay should be readi ng the proper

20

1.50 {a}
4. 97 {a}
15. 35 { b}
20. 45 { b}

a npasurable
[iquid | evel.



To initially set the alarmset point paraneters
(Section 5.3):

d)

X" T oIoSQ O
— NN e e

N N N N N N N N N’

é<C""(ﬂ“.Q'OO:3

O N X

m N N

To initially set the anal og output paranmeters (Section

)

Press
Press
Press
Press
Press
Press
Press
Press
Press
Press
Press
Press
Press
Press
Press
Press
Press
Press
Press
Press
Press
Press
Press
Press
Press
Press
Press
Press

a) Press
b) Press
c) Press
d) Press
e) Press
f) Press
g) Press
h) Press
i) Press
1) Press
The neter

P (Pro/0)

Up six times or Dn four times (Pro/6)
P (trAc/option)

Up to obtain No

P (di SP/ option)

Up to obtain Yes

P (LAt G 1/ OPTI ON)

Up or Dn to obtain No

P (ASn-1/ opti on)

Up or Dn to obtain |InPU

P (AL-1/val ue)

Up or Dn to obtain the value of 13.00
P (HYS-1/val ue)

Up or Dn to obtain the value of 0.50
P (Act-1/option)

Up or Dn to obtain Hi

P (LAt G 2/ OPTI ON)

Up to obtain No

P (ASn- 2/ opti on)

Up to obtain | nPU

P (AL-2/val ue)

Up or Dn to obtain value of 5.00

P (HYS- 2/ val ue)

Up or Dn to obtain the value of 0.50
P (Act-2/option)

Up to obtain Lo

P (Pro/0)

P (Measured val ue)

P (Pro/0)

Dn twice (Pro/8)

P (ASI N option)

Up to obtain |InPut

P (An-Lo/val ue)

Up or Dn to obtain the value of 0.00
P (An-H /val ue)

Up or Dn to obtain the value of 16.00
P (Pro/0)

P (Measured Val ue)

is fully calibrated to the liquid |evel

option paraneters are set as desired.
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{e}
{f}

{c}
{c}
{c}
{e}

{d}
{d}
{d}

5.4):

{g}
{h}

and t he



EXAMPLE #2:

The Consilium | evel sensor and transmitter have been
previously calibrated for the foll ow ng:

a) When there is no liquid on the sensor (calibrated for
bottom helix), the transmtter output is 3.97 mA

b) When the sensor is shorted (calibrated for top helix),
the transmtter output is 20.45 mA

c) The sensor tag shows a sensor resistance (RS) of 4654
ohns and a resistance gradi ent of 305.2 ohns/foot.

The transmtter is connected to the digital panel neter (P/N
1669100) per Figure 3. Calculate the active length of the sensor
to be 15.25 feet (4654 —305.2)

To initially calibrate the digital panel neter use Signa
Level Method #1 (Section 5.5.1). Note that the calibration
i nformati on given above in a) through ¢c) is shown in the
follow ng steps in braces { }:

a) Press P (Pro/0)

b) Press Up (Pro/1l)

c) Press P (dECPnt/ opti on)

d) Press Up or Dn until 0000.00 is obtained.

Press P (round/option)

Press Up or Dn until 1 is obtained

Press P (SCALE/ opti on)

Press Up or Dn until Yes is obtained

Press P (dSP1l/val ue)

Press Up or Dn to obtain the value of 0.00 {a}
Press P (inP1/val ue)

Wth the tank enpty or the sensor out of the tank, the
met er shoul d be readi ng approxi mately 3.97 {a}
Press P (dSP2/val ue)

Press Up or Dn to obtain the value of 15.25 {c}
Press P (inP2/val ue)

Short out the sensor, the nmeter should be reading
approxi mately 20. 45 { b}
Press P (SEG&/val ue).

Press Up or Dn to obtain the nunber 1

Press P (Pro/0)

Press P (Measured val ue)

—xX— = TQ 0
N N N e e e e

~wn - O '0033

N N N N’ N N N’

If the sensor is in the tank with liquid at a nmeasurable
| evel, the display will have a constant offset. Wth the tank

approximately half full, carefully determ ne the actual |evel.
The offset correction is the actual |evel mnus the displayed
level. If the nmeasured level is 9.67 feet and the displayed | evel

is 8.42 feet, the offset is 1.25 feet (9.67- 8.42).
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To performfinal calibration, use the Ofset Mthod #4

(Section 5.5.4):

a) Press P (Pro/0)

b) Press Up twice (Pro/?2)

c) Press P (dECPnt/ option)

d) Press P

e) Press P (round/ option)

f) Press P

g) Press P (SCALE/ opti on)

h) Press Up to obtain Yes

i) Press P (dSP1l/val ue)

1) Press Up or Dn to obtain the value of 1.25

k) Press P (inP1/val ue)

) Press P

m Press P (dSP2/val ue)

n) Press Up or Dn to obtain the value of 16.50 (15.25 +
1. 25)

0) Press P (inP2/val ue)

p) Press P

q) Press P (SEG /val ue).

r) Press Up or Dn to obtain the nunber 1

S) Press P (Pro/0)

t) Press P (Measured val ue)

The neter is fully calibrated to the liquid level and the

option paraneters are set as desired.
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DISPLAYED

OUTPUT

OFFSET
(ZEROQ)

#

A

SPAN

CURRENT

T

| | | | = INPUT
MmA
/ 4 8 12 16 20 e

FIGURE 6 — CLASSIC ANALOG CALIBRATION
USING ZERO AND SPAN

DISPLAYED
QUTPUT
DSP2 .
DSPT - CURRENT
=  NPUT
(mA)
INP 1 INP2

FIGURE / — DIGITAL CALIBRATION
USING TWO POINTS
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