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Description

TheModel2100DigitalLevel Sensds a solid-state devicethat measuresandreportsfluids
levelandtemperatures irstoragetanks.It is called adigital sensorecause iteportsthe
informationin a seriabit stream. Thesensor uses a float imbeddedth magnets tasense
the topof afluid level(s).There isatemperature sensomounted insidethe tube 14 inches
from the bottom. When the sensor igolled for dataa serief microprocessorsead and
determine the positiorof the float(s)alongthe sensortube. Themain microprocessor
calculates the levedindtemperatureandreturnsthe data ina serialstream.

The HLS OptiofHigh Level Shdh)is a separate circuit from the continuous level

circuitry and is distinguished by the RED flange at the tdpeo$ensor tube. The HLS

Option contains two distinadigital output cicuits mounted on the upper onfoot of

measurement. The lower (HI) circuit is normally daitesed opens when the product

float’ magnetic field activates the switches and will remajiren as long as the float is

over the switches. The upper (HIHI) circuit is held normally closed by virtue of the High

Level (HL) floateet i ng on t he frdmhtheftdp ofahe total meaguremdnt. 6 "

As the HL float rises the HIHI circuit wildl
measurement length of the sensor. This will be roughly the center of the overflow line

on most tanks.

Communications

Theserialcommunicatiorprotocolis RS482-wire or 4-wire, field selectableviajumpers
on the fuseboard. Thebaudrate issetto 9600, N8, 1. In 4-wire mode,one pair of
wiresis usedstrictly fortransmitting andanotherpairis usedfor receiving For2-wire
mode,onlyone pair of wiresis neededfor both transmitandreceive.Twowires are
neededfor the power supplytherefore 4-wire communicationsequire a 3- pair cable,
while 2-wire communications require a 2-pair cable.

The digital outputs on the HIiGRtionare dry contact switches that require no voltage,
but can accept up to 36vdc for intrinsically safe operation.

Wiring Connections

The sensorequiresa power supplyof 5.6to 13 volts DC.Toconnectthe sensor
communicationlinesto the telemetry equipment,connect thesensordatareceiveto the
RTUdatatransmit andthe sensorsdatatransmitto the RTUdatareceivefor 4-wire
RS485 communication$or 2wire RS485 communications, connget/RX+ from the
sensor to TX/RXon the receiving equipméand TX/RXfrom the sensor to TX/RXn the
receiving equipmentThevoltage supplycanbe connected toa switched outputso
powerisappliedonly during sensopolling.
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With the HLS Option, digital outputsquire no voltage and are wired into the digital
inputsoft he t el emetry equipment as specified
requirements. The digital outputs can also be used to control a solid state relay, but not
drive a load directly.

Standard Installation

To install the sensor,follow the simple steps below while referring to the assembly
diagram inFigure2 at the end of this manual. For the High Level Shubption, refer to
Figure5 andthe HLS Option Installation below.

1. Forstainlesssteelsquare tubesensorsjnstallthe 2-inchhub sensoigripandareducer
for the tank port sizethat isto be used. Slid¢his assemblynto the bottom of the
tube. Goto Step3.

2. Forround fiberglassube sensorgnot available with HLS Optigimstallareducerfor
the tank port sizethat isusedon the tank.The reducer shoultde fed up the sensor
tube and screwednto the sensorcordgripfixed to thetop of the sensorBecareful
tighteningthe cordgripand reducer so asnot to damagethe sensorLooserthe cord
gripandslidethe assembhasfar up the sensomsit will go. Handtightenit at this
point. Reattactthe upper hoseclamp around thesensor tubeat the top of the side
strip.

3. Slide thefloat onto the sensor.Theyellow strip on the sideof the sensor tubemust
matchup with the white mark on the float. Onroundfiberglasgubes,the white mark
will line uponthe ridge.

4. Installthe float stop at the bottom of the sensor tube.

5. Install the DLS into the tank port, using the Installatgride Tool, if necessary
Carefully insert the bottonend of the sensorinto the tanktop port and lower the
sensorslowlyinto the tank. Becareful with thefloat soit does not hang upn the port
edge.

CAUTION:DONOTdrop the sensotinto the tank. Thesensorcontainsmanyglassreed
switchesanda sharpimpactwill breakthem.

6. Whenthe sensorendisrestingon the tank bottom, slide the reducer/sensemount
assembly down tdhe tankport andtightenit into the port. Tighten thesensormount
tight enoughsothe sensorcannot rotateby hand.

7. Unscrewthe round sidecoverfrom the sensortop housing andeedthe signal cable

throughthe cordgripon the sideof the sensottop. Unplug thegray,6-position

connectorfrom the internal fuse board.

Makesure powelis off before proceeding.

Usingthe white depressottool, installthe sixwires (4wire communicationr four

wires (2- wire communicationasdirectedin the connection(hookup) diagranin Figure

3.

10. Plugin the connectorandreplacethe sidecover.

© x
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HLS Option Installation

To install the sensor,follow the simple steps below while referring to the assembly
diagram inFigure5 at the end of this manual.

Apply thread sealant toord gripand 3x2 or 4x2 Reducer Bushing.

Screw CG intReducer Bushing with proper orientation.

Disassemble CG for ease of installation.

Locate the label on the top of the sensor tube to find the break in the label.

Slide separated parts onto the SS tube, beginning with theind gasket with mounted

3 / 1t@bé against the side of the tube with the break in the label (nut must sit against

gasket).

6. Assemble CG and slittee assembly up the sensor tulthin one-foot from the top.
Handtighten the nut to keep the CG assembly from sliding down.

7. Install the HE Float on the tube with the mountingtabontheme si de as t he =
andslide the float up next to the CG assembly.

8. Attach Stainless Steel Clip from float carrier to Stainless Steel wire loop.

9. Slide HLS Float Stop up the smrtube and secure ceared over the thinyellow electrical
tape.

10. Install the product and water interface float (if required) on the sensor tube, alighimg
white paint on the float(s) with the yellow paint on the tube.

11. Install theBottom Float Stopand tighten the mounting screw and set screw.

12. Install the DLS into the tank pottsing the installation guide tool, if necessary.

13. Carefully lower the sensor into the tank port (avoid damaging the floats and test
apparatus).

14. Make sure theHLS Stainlesse®tl wireisloose, but not excessively so

15. Unscrew the cord grip nitompletelyto loosen the rubber gasket so the sensor can rest
on the tank floorand not rotate

16. Screw the cord grip and reducer bushing into the tank port.

17. Unscrew the chained screw capin the test fixtire to expose the putiab.

18. Push the gasket down to seat in the cord grip body.

19. The pulitab should be loose, not taut.

20.Ifthepult ab i s taut, push the 3/16”" tube into

21. Tighten the cord grip nut.

22. HLINSTALLATION COMPLETE

a s wnPRE
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DLS Calibration Procedure - Setting the Initial Offset

The ModeP100DigitalLevel Sensds designedo provideanaccurateanddependable
levelmeasuremenfor oil andwater levelsin productiontanks.Theonly calibration
requiredisto setthe offsetvaluein the DLSThiscanbe donein the DLSor at the EFM,
RTU, or PLQby determiningthe differenceof the levelbetweenthe electronicreadingand
the actualfluid levelin the tank, measuredwith anapproved gaugéne. Oncethe level
offsetis enteredin eitherthe DLSr SCADAystem the leveloffsetwill be addedto the
raw valueof the DLS to providanaccurate fluid level.

Theleveloffsetisdeterminedby readinghe DLSwith the HHE1000 HaneHeld
Communicatowhile simultaneouslgauging the leveh the tank. Forbest resultsthe
tank shouldnot be in activeproduction sathat the fluid is not agitatedat the time of
reading.If it isnot possibldo isolate thetank,thenit isrecommendedo take several
readingsof both the DLSandgaugeline to makesurethe readingsare consistent.

Note: If thereisno fluid in the tank,the leveloffsetcannot be determined.

Note: Theleveloffsetisalwaysaddedto the raw value. Ifamistakeis made when entering
the leveloffset, resetthe offsetvalueto zerobefore proceedingo avoid largeswingsin
readingslf thereisanoffset programmedn the DLSandthe actuallevelis not correctly
displayedsimplychanging the offsetaluewill not include thepreviousoffset value.

Exampleif al . Sofisétisinthe DLSandthe DLSsstill readings” b actual hevel,the

true offsetshould bel . 7 Sy6uaddavhoffset,the levelreadingwillbel . 50” bel ow
actuallevel.Resettinghe leveloffsetto zerowill makeit easierto determinethe correct
offsetvalue.

Copyright© 2018, Electrolab, Inc. May 2018
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Procedure:

1. Usingthe HandHeldCommunicato{HHC1000),connectto the DLSandtakeinitial
readingsof levelandtemperature.Referto the HHG-1000UserManualfor instructions.

2. If readingsare providing bothwater andoil levelsthen verify thatthe two readingsare
more than3” apart. If the differenceislessthan 3", thetwo floats willbe touchingand
avalidoffsetcannotbe determined.

3. Verify thatthe water levelismorethan 3". Iflessthan 3", then the water floatis
sittingon the bottom of the tank andleveloffset cannotbe determined.

4. Usingagauge linemeasure theactuallevelin the tank and note the levelSubtract the
electronicreadingfrom the gaugedevelto determinethe leveloffsetvalue.
Forexample,if the actuallevelis1 5 6 .a@d5hé DLSeadingis1 5 5 . the@ithe,
offsetvaluewillbe0 . 7(16.25155.50=0.75).

5. Toprogramthe leveloffsetin the DLSusingthe HHG1000,gotot h e P'0S emhens ”
andthen tothe“ L e wnenu.Press=2inthe“ L e wnenutd bring upthe leveloffset
screen.

6. Tosetthe total fluid leveloffset, enter avalueof 1 for the top float andthen enterthe
offsetvalue.If the valueislessthan one,enter the decimalvalue,then pressEnter.

7. Tosetthe water-interface levebffset, enter avalueof 2 for the bottomfloat, then
enterthe offsetvalueandpress‘Enter. ”

8. Toverify thatthe offsetiscorrect,return to themainscreenandthen readleveland
temperaturevaluesto verify the DLSsreadingcorrectly.

9. Oncethe leveloffsetsare entered,there isno further calibrationrequiredunlessthe

DLYsremovedand reinstalledn anothertank.

Testing and Troubleshooting

If the sensorfails to respondr doesnot report an accuratelevel,severathingscould be
at fault. Seahe list of symptoms belowor helpin diagnosing theroblem.

Sensordoesnot respond:

Sensoiis new andrecentlyinstalled:
9 The sensowiringisincorrect: Checkvith sensorconnection(hookup) diagram.
1 Wrongbaudrate: (Factorydefaultis 9600)
1 Wrongprotocol: (FactordefaultisN81)
9 Thereisinsufficientvoltage: Thesensomeedsat least5.6
VDC.

Sensohasbeenin servicefor sometime butis not working:

9 Thereare corrodedconnectionsor damagedcables.

9 Blownfuseor shortedsuppressoonthe barrier board(if equipped).Check the
fuses with a continuity tester.

9 Thereispossibledamage tosensor
electronics.

Copyright© 2018, Electrolab, Inc. May 2018
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Sensoisendsinaccurate levebr temperature:
1 Anincorrectlevelor temperatureoffsetis programmed into sensoRTU or host.

1 Anincorrectnumberof floats are programmed Check thesensor protocolist to
reprogram thesensorwith the correctinformation (rigid sensors only)

1 Sensoris HLS Option (v3.16) vitiat on. Not programmed for High Level.

Sensor dootthestop'fobt ofrmeasurement (v3.16, nekILS).
1 Sensor is programmed for High Level. Progsamsorfor no high level.

Sensor doesn’'t report the top foot of measur
9 Sensor is programmed for High Level. Correct response from sensor.

Sensosendgemperaturebut no validlevel:
9 Ifthe sensoreportserror codel, the floatisnot onthe sensolin the correct
orientation. The whitenarkon the float mustbe on top of the strip on the sideof the
sensor.
9 Anincorrectnumberof floatsare programmed.Check thesensor protocotommand
listto reprogram thesensorwith the correctinformation.
T Sensor has a HLS fl oat installed and i sn’t

Sensosends Warning 3
1 Sensor is programmed for HLS but no float is detected. Float is off scale or rotated 90
degrees.

Digital Outputs: (HLS Option only)

HI Switch not detected®@pen: PT2000 connector(siot fully seated in socket or
product floatisnotwi t hin 1’ of top of the sensor meas

HIHI Switch not detected (Opemioat is not installeds rotated 96degreesor float

stop is positioned incorrectlylhe float stop should be centered over the thiellow

electrical tapdocated near theop of the sensor tube If there is no tapajse the

following formulato locate the float stop mounting position lmpeasuring fronthe

bottom of the sensor tubemeasurement length-7 " , or measuwvi'emenb” | enc

HIHI Switcmot closed afér installation: Float may besuspended from Teflon string.

Unscrew* screw cap” from the test fixture attac
gently pul | -tugb thene idtnthstack'inghe stringush down on the

3/ 16" t ub etulde deepgemindoehe tank uriil¢here is slack in the string and

secure the screw cap properlhe mounting cord grip nut must be loose in order to

push or pull on the 3/16” tube.

Copyright© 2018, Electrolab, Inc. May 2018



DLS Model 2100 w/ HLS Page 7

HLS Test
While the sensor is installed:
Open the cover of th®LS2100 to access the 2350R1 fuse board.

Connect the DMM probes to Conpins 3 and 4HIHI(Closed with float seated).
Unscrew the screw capn the test fixtureattached to themounting cord grip.
Pull upgentlyon the pull-tab to rase the float to opa the circuit.

Release the putlab to return the HLS float to the float stop to close the circuit.
Screw the screw cdpack on the test fixture.

Disconnect the DMM.

Close the cover of the DLS2100

© N O WD

Digital Level Sensor Protocol

Command syntax

1 Uppercasecharactersdenote littoralsin the commandandresponse streams.

1 Lowercaseharactergepresentdatafieldsin the commandandresponse streams.
Furtherexplanationof datafield structureis providedasnecessaryvith each
command.

Allcommandsare terminatedwith carriagereturn <cr>

Allresponsesre terminatedwith Ccccgcccec=1@it CRGield in hexadecimaljollowed

by a carriage return linefeed paircr><If> Allalphahexadecimal characteese lower

case.

1 The prefixo allcommandsand responsess Uuuwhere uuisthe unit number(00-31).
The unit numbeisthe identity of the levelsensor towhichacommandis addressedr
whichgenerateghe response. ‘may beusedasawild cardcharacterfor eitherdigit
in the unit numberfield* u Whe responding levekensorwill always converildcard
characterdo the actualunit number.

1 Commandswhichmodify alevel sensoconfigurationalwaysreturn the command
stringand‘ Oiksuccessful. EEre e p I a cifehere isa@riblemstoringthe
configurationdatain the level sensoEEPROM.

= =

Data Request Commands
Report Level and Temperature

Uuu?
where uuisa 2 digit unit number from00to 31(* *nfiaybe usedasawildcardfor either digit)

Note:DoNotusethe g A f R O iNeBhnettedp gorethan onelevelsensorasall sensorswill
respondsimultaneously.

ResponseJuuDIILIIFtttEeeeeWwwww
where uu =unit number
lIlLIl =levelin inches(repeatedfor sensorawith 2 floats)
ttt =temperaturein degrees
eeee=error number
0 =Noerrors

Copyright© 2018, Electrolab, Inc. May 2018
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1=Nofloat detected
2 =Onefloat is out of rangeon a two-float sensor

3 =Toomanygroups

4 =(reserved)

5 =Transmit toslaveprocessoffor levelfailed

6 = Transmitto slaveprocessoffor temperaturefailed
7 =Receive fronslave processarf levelfailed

8 =Receive fronslaveprocessonf temperature failed
9 =Noslaveprocessorsesponding

Note: If errors 5 through 9 occur and persist after power cycling, the sensorshould
be returnedfor repair.

WwWww =warning number

0 =Nowarnings

1 =Possibldeveldegradation

2 =Possibldeveldegradation due tdeveloffset

3 = No float detected on a sensor programmed for fiBAL6 and higher)

Undernormal circumstances thwarningfield is O. It will displayl if the sensoris
configured for two floatsandonly one groupof switchesis detected(i.e.,only one float
ispresentor both floats are abutted).

Note: The numbepf decimal placeg a data field implies nothingbout the accuracy of
the data,i.e.,levelsarenot accurateto 0.01 inches.

ReportLeveland TemperatureContinuously(factory diagnostics)
Uuu??
ResponseSameasabove exceptcontinuouslywith internalmoduleconfigurationand
reportedindividualswitchactivationand groupsof activatedswitches.

Note: Theunit must be poweredownbeforeit will respondto other commands.

Report4-20mAoutput level (version3.09and higher)
Uuu?M

Response:
UuuMhhhhEeeeeWwwww

Whereuu =unit number
hhhh=hexvalueOx00000xFFFF
eeee=error number
0 =Noerrors
1=Nofloat detected
2 =Onefloat is out of rangeon a two-float sensor
3 =Toomanygroups
4 =(reserved)
5 =Transmit toslaveprocessoifor levelfailed

Copyright© 2018, Electrolab, Inc. May 2018
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6 =Transmitto slaveprocessoifor temperaturefailed
7 =Receive fronslave processasf levelfailed

8 =Receive fronslaveprocessonf temperature failed
9 =Noslaveprocessorsesponding

Note: If errors5 through 9 occurand persist afterpowercycling the sensorshouldbe
returnedfor repair.

wwww =warning number
0 =Nowarnings
1 =Possible levadegradation
2 =Possibldeveldegradation due tdeveloffset
3 = No float detected on a sensor programmed for KiL3516 and higher)

ReportTemperatureonly

Uuu?T
ResponseJuuFxxEeeeeWwwww
Where

XxX=temperature

Copyright© 2018, Electrolab, Inc. May 2018
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Configuration Commands

AssignUnit Number
UuuNnn
Where
uu =unit number (from00to 31)
nn =new unit number

Note: Unit number00is not valid in ModbusRTUmode

ResponseJuuNOK
Where
uu =newlyassignedinit number

AssignUnit Numberto SensorWith the GorrespondingSerialNumber (version3.15and
higher)

UsssssssNnn

ssssssssevendigit serialnumber

nn=two-digit unit number

Response:

UuuNOK

uu =new unit number

UuuEEerr Write to EEPRONhiled

SetBaudRate
UuuBbbbb[b][pds]
Where
bbbb[b]=1200,9600, 1440019200,0r 38400,(9600is default), 57600 (v3.15and
higher)
pds=parity, data length, stopit (pdsoptions)
N81
(default)
E71
071
Forexampleto programUnit 00to 9600E7 1 would be UOOB9600E71

Note: It isnot necessary tpowerdownthe Model 2100beforethis command
takes effect. TheModel 1000musthave powercycledfor thiscommandto take
effect.

ResponsennBOK

SetNumberof Floats
UuuFn
Where
uu =unit number
n =float number (1 or 2—Standard;11 or 12— 1/8" Resolution; 11Single Float; 12 Dualfloat)
ResponseJuuFOK
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SetlLevelOffset
UuuLOslll Setsthe offset for the levek £nsor Where
uu =unit number
slili=sign and offsetvith two implied decimal places
Note: If two floats, assignthe sameoffsetto both
ResponseJuuOLOK

SetlLevelOffsetsfor Individual Floats
UuuL[1|TIOslIILII Setsthe top float offset.
Exampleof settingtop leveloffsetfor Unit00 to2.25 inches UOOL102.25

UuuL[2[B]OslILII Setsthe bottom float offset.(DualFloatSensor only)
Exampleof settingbottom leveloffset for water interface tol.75inches- UO0OL201.75
Where

uu =unit number

slil.ll=sign and offsetith two implied decimal

places. ThePlus(+)signisassumed.

The Minug-) mustprecedethe offsetvalueif required.

If no decimalplaces are required, theyou do not needto addto value
Note:"O" in the commandisthe letter O andnot the number zero
ResponseJuuLOOK

SetTemperatureOffset
UuuOFsodNhere
uu =unit number
s00=-99to 99 (optional sign)
ResponseJuuOFOK

SetMultiple TemperatureSensoiOffsets

UuuTnOso.0
Where
uu =unit number
n =temperaturesensoridentifier (1-8, 1 isat
top) s0.0=-9.9to0 9.9degreeqoptionalsign)

ResponseJuuTnOOK

SetReceiveao Transmitdelay
UuuRmm
m Where
uu =unit number
mmm =millisecondg50 t0250).Thedefaultis127ms
ResponseJuuROK

Set4-20mAPollPeriod
UuuMPpppp
Where
uu =unit number
pppp =secondgDefaultis 30 seconds)
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ResponseJuuMPOK

NOTEPollPerioddess thar?0 secondsnayshortenthe life expectancyof the 4/20mA
converterboard. The relaywhichpower cycleshe sensotto reduce power
consumption)s ratedfor 10,000,00@ycles.

Set4-20mAMinimum (4mA)Range
UuuMINmm.mm
Where
uu =unit number
mm.mm=level fordmAoutput (Defaultis
00.00) ResponseJuuMINOK

Set4-20mAMaximum (20mA)Range
UuuMAXmmm.mm
Where
uu =unit number
mmm.mm=levelfor 20mAoutput in inches(Defaultis2 4 0 . 00 " )
Example: Fo20foot longsensors=240.00
ResponseJuuMAXOK

Setthe LevelErrorsetting (version3.09and higher)
UuuSETHR
RxWhere
uu =unit number
x =0 willsetthe level errorreport to be999.99.Thisisthe defaultsetting.
x =1 will setthe levelerror report to be000.00.
ResponseJuuSETERROK

Setthe Modbus 16 bit Unsignedinteger, 32 bit or 2 x 16 bit floating point mode
UuulFxxxx
Where
uu =unit number
xxxx=1007will setthe 16 bit Unsignednteger mode. Thisisthe default setting.
xxxx=1008will setthe 32 bit floating point mode.
xxxx=1009will setthe 2x16 bitfloating point mode (v3.14 andhigher).
ResponseJuulFOK

Forcesensorto enter BootLoadmode (version3.15and higher, (future use))
UuuFB
uu =two-digit unit number
Responsenone
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EnterHighlevel ElectronicShutDown (ESDmode) (version3.15and higher)

UuuESDONN
uu = unit number
n = one-digit numberfrom 1 to 3 which representhe numberof levelrequest
commandsthat will respondwith the maximumlevelwithout cyclingpower. After this
number,the sensorrevertsto normaloperation(Note: Ifpoweriscycled thenthe
countrevertsbackto programmedhumberof polls).

ResponseJuuESDONOK ESDmodewassuccessfully activated

ExitHighlevel ElectronicShutDown (ESDnode) (version3.15and higher)
UuuESDOFF

ResponseJuuESDOFFOK  ESDmodeexit successfully
Note: UuuESDON@aIsoturns off ESDnmode

Enable High Level Shin (version3.16 and higher)
UuuHLnNnN
Where
uu =unit number
nnn=level in inches from top of measurement
ResponseJuuHLOK

Factory Programmed if HLS Option

Configuration Request Commands

ReportNumberof Floats
UuuF?
ResponseJuuFn
Where
uu =unit number
n =numberof floats (1 or 2- Standard; 11 or 12 1/8" Resolution; 11 SingleFloat; 12—
DualFloa.

ReportLevelOffsets
UuuLO?
Response:
UuuL10snn.nnL20snn.Mihere
uu =unit number
snn.nn=sign and offsetith two implied decimaplaces

ReportTemperatureOffset
UuuOF?
ResponseJuuOFsff

Where
uu =unit numbers =sign
ff =temperatureoffset (degeesF)
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ReportMultiple TemperatureOffsets

UuuTO?
Response: dzdz¢ y h &Z2TO@sK depeatedfor additionaltemperaturesensors
Where

uu =unit number

n =temperature sensor (B, 1istop sensor)
S =sign

0.0=temperatureoffset

ReportSwitchDistance
UuuD?
ResponseluuDd
Where
uu =unit number
d =distance betweerswitchesasintegraltenthsof aninch(e.g.,5 =0.5inches,10=1
inches)

UuuR?
ResponseJuuRmmm
Where

uu =unit number
mmm=delay

ReportTotal Switches
UuuS?
ResponseJuuSssss
Where
uu =unit number
ssss=total numberof switchesin the sensor

ReportReceivao Transmitdelay
UuuR?
ResponsetJuuRmmm
Where
uu = unit number
mmm = delay imilliseconds

Report4-20mAConfiguration
UuuMC?
ResponseJuuPppppLl_4MAILII_20MAhhh.hh
Where
uu =unit number
Ppppp=Pollingperiodin
secondsL1=Data sourcas
top float
_4AMAIL.II=Level tooutput 4 mA
_20MAhhh.hh=Level tooutput 20mA

ReportSerialNumber
UuuSN?
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ResponseJuuSNXXXXXXX

Where
uu =unit number
XXXXXXX¥% serial number.

ReportUnit Numbercorrespondingo SerialNumber(version3.15and higher)
UsssssssN?
sssssss seven digiserialnumber
ResponselsssssssNuu
uu = unit number

ReportsensorHealth Status(version3.15and higher)

UuuH?

uu = two digit unit number

Response:
grpO=ttt-bbb--
grpl=ttt-bbb
grp3=ttt-bbb--
grp4=ttt-bbb
UuuDI I .1 [DIIT.1TT]TFttt][Fttt ... ] EeeeeWw
www BATTERYOLTAGE:w.vV

If sensomworksin normaloperation parametershe message
will be UuuSENSGBK

Eror, oneor more of the followingError

messageNOSWITCHCLOSED
ONLYONEGROUARFOUNBONA-TWGQFLOAT
SYSTEMOGMANYGROURSORESOLVHEHE
LEVEL

NO-FLOAICONFIGURED
TRANSMITOGPIGPROCESS®RRLEVEL
FAILEDRECEIVEROMPIGPROCESS®RR
LEVEFAILEDTRANSMITOPIGPROCESSOR
FORTEMPFAILEIRECEIVEROMPIC
PROCESS®RRTEMPFAILED

Warning,one or all of the following Warning
messagesWARNINGPOSSIBHEEVEL

DEGRADATION
WARNINGPOSSIBHEVEIDEGRADATIGDUETOOFFSET
WARNINGHIGHLEVEELOAIMISSING(v3.16 and Higher)

Reportthe LevelErrorsetting (version3.09and higher)
UuuSETERR?
Response:
UUuSETERR=X
Where
uu =unit number
x =0 issetfor levelerror report to be 999.99(default)
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x=1issetfor levelerror report to be 000.00

Report the Modbus 16 bit Unsignedinteger, 32 bit or 2 x 16 bit floating point mode
UuulF?

ResponseJuulF=x

Where

uu =unit number

x =0 issetfor 16 bitUnsigned integemode. Thisisthe default
setting. x=1 issetfor 32 bit floating pointmode.

x =2 issetfor 2x16bit floating point mode (v3.14andhigher)

ReportBattery Voltage

UuuBV?
ResponseUuuBVvv.vW
Where

uu =unit number
vv.v=battery voltagein volts

ReportHigh Level Trigggversion 3.16 and higher)

UuuHL?

ResponseUuuHLNnNN

Where

uu =unit number

nnn=trigger level, in inches, from top of level measurement
Used with HLS Option
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Modbus Registry Map
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Read/Writefunctionsare givenin Tablel. Thereadonly functionsin the holdingregistryare
referencedin Table2 and Table3. Thesensor warnings codese providedin Table4 and
the errorcodesare givenin Tableb.

Table 1. Read/Write Registers

ESDON:0 = ESDoff 40106 105 R/W 16 bit
1to 3ESD Factory Unsigned
ON,1to 3times setting:0 (v3.15and
higher)

AssigrSensorunit 40107 106 Defaultvalue 16 bit

number is1 Unsigned

Selectl6 bit 40108 107 Factory 16 bit

unsignednteger(0) setting: 16 Unsigned

or 32 bit floating point bit

() for registersthat unassigned

holdtop float, bottom integer(see

float, and Note for

temperatureor 2x16 advanced

bit floating point (2) users)

Setbaudrate (1200, | 40109 108 Factory 16 bit

9600,14400,19200, setting: 9600 Unsigned

38400)(57600v3.15

andhigher)

Setparity: 40110 109 Factory 16 bit

78 (N)=No parity setting: 78 Unsigned

79 (0)=0dd parity

69 (E)= Evenparity

Setdatabit: 8 40111 110 Factory 16 bit
setting: 8 Unsigned

Setstop bit: 1 40112 111 Factory 16 bit
setting: 1 Unsigned

Rxto Tx delay [ms]: 40113 112 Factory 16 bit

50to 250 setting: 127 Unsigned

Setnumberoffloats | 40114 113 Factory 16 bit

1,2,110r12 setting: 1 Unsigned

Levelerrorreport: 0 40115 114 Factory 16 bit

orl setting: 0 Unsigned

Kfactorx100:10to 40116 115 Factory 16 bit

1000bbls/in setting: 167 Unsigned

Topleveloffsetx 40117 116 Factory 16 bit Signed

100:-9999to 9999 setting: 0

Copyright© 2018, Electrolab, Inc.
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Bottomleveloffsetx | 40118 117 Factory 16 bit Signed
100:-9999t0 9999 setting: 0
Temperatureoffsetl | 40119 118 Factory 16 bit Signed
x10:-99to0 99 setting: 0
Temperatureoffset2 | 40120 119 Factory 16 bit Signed
x10:-99to 99 setting: 0
Temperatureoffset2 | 40121 120 Factory 16 bit Signed
x10:-99to 99 setting: 0
Temperatureoffset4 | 40122 121 Factory 16 bit Signed
x10:-99to0 99 setting: 0
Temperatureoffsets | 40123 122 Factory 16 bit Signed
x10:-99to0 99 setting: 0
Temperatureoffseté | 40124 123 Factory 16 bit Signed
x10:-99to0 99 setting: 0
Temperatureoffset7 | 40125 124 Factory 16 bit Signed
x10:-99t0 99 setting: 0
Temperatureoffset8 | 40126 125 Factory 16 bit Signed
x10:-99t0 99 setting: 0

SensoDescriptionRegisters
Serialnumberhigh 40127 126 Readonly 16 hit
Unsigned
Serialnumber 40128 127 Readonly 16 hit
mediumhigh Unsigned
Serialnumber 40129 128 Readonly 16 hit
mediumlow Unsigned
Serialnumberlow 40130 129 Readonly 16 bit
Unsigned
Versionnumber 40131 130 Readonly 16 bit
Unsigned
Numberof modules: | 40132 131 Readonly 16 bit
1to 8 Unsigned
Numberof switches 40133 132 Readonly 16 bit
Unsigned
Switchdistancex10: | 40134 133 Readonly 16 bit
50r10 Unsigned
Numberof 40135 134 Readonly 16 bit
temperaturesensors: Unsigned
1to 8
Sensoistatus:0or 1, 40136 135 Readonly 16 bit
0=Good Unsigned
1=Sensoerrorsor (v3.15and
low battery higher)
GroupOtop 40137 136 Readonly 16 bit
Unsigned
(v3.15and
higher)
Copyright© 2018, Electrolab, Inc. May 2018
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GroupO bottom

40138

137

Readonly

16 bit
Unsigned
(v3.15and
higher)

Groupltop

40139

138

Readonly

16 bit
Unsigned
(v3.15and
higher)

Group1 bottom

40140

139

Readonly

16 bit
Unsigned
(v3.15and
higher)

Group2top

40141

140

Readonly

16 bit
Unsigned
(v3.15and
higher)

Group?2 bottom

40142

141

Readonly

16 bit
Unsigned
(v3.15and
higher)

Group3top

40143

142

Readonly

16 bit
Unsigned
(v3.15and
higher)

Group3 bottom

40144

143

Readonly

16 bit
Unsigned
(v3.15and
higher)
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May 2018




DLS Model 2100 w/ HLS

Table 2. Holding Registers
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Floatl (Top 43991 3990 ReadOnly TotalFluid Levein
Float) Tank
16 bit Unsigned
integeror 32 bit
floatingpoint
Float2 43992 3991 ReadOnly | WaterInterface
(Bottom Levelin Tank
Float) 16 bit Unsigned
integeror 32 bit
floatingpoint
OilLevelin 43993 3992 ReadOnly | OilLevelin Tank
Tank(top to (top-bottom)
bottom) 16 bit Unsigned
integeror 32 bit
floatingpoint
TotalVolume | 43994 3993 ReadOnly TotalVolume(top
(top levelx levelx Kfactor)
K_factor) 16 bit Unsigned
integeror 32 bit
floatingpoint
OilVolume 43995 3994 ReadOnly OilVolume
(top level— 16 bit Unsigned
bottom level) integeror 32 bit
x K factor floatingpoint
Water 43996 3995 ReadOnly Water Volume
Volume 16 bit Unsigned
(bottom level integeror 32 bit
xK_factor) floatingpoint
Temperaturel| 43997 3996 ReadOnly | Temperaturel
16 bit Unsigned
integeror 32 bit
floatingpoint
Temperature2| 43998 3997 ReadOnly Temperature2
16 bit Unsigned
integeror 32 bit
floatingpoint
Temperature3| 43999 3998 ReadOnly Temperature3
16 bit Unsigned
integeror 32 bit
floatingpoint
Temperature4| 44000 3999 ReadOnly Temperature4
16 bit Unsigned
integeror 32 bit
floatingpoint
Temperature5| 44001 4000 ReadOnly Temperature5
16bit Unsigned
Copyright© 2018, Electrolab, Inc. May 2018
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integeror 32 bit
floatingpoint
Temperature6| 44002 4001 1 ReadOnly Temperature6
16 bit Unsigned
integeror 32 hit
floatingpoint
Temperature7| 44003 4002 1 ReadOnly Temperature?
16 bit Unsigned
integeror 32 bit
floatingpoint
Temperature8| 44004 4003 1 ReadOnly Temperature8
16 bit Unsigned
integeror 32 hit
floatingpoint
Battery 44005 4004 1 ReadOnly BatteryVoltage
Voltage (*100 for 16 bit)
16bit Unsigned
integeror 32 bit
floatingpoint
Error 44006 4005 1 ReadOnly 16 bit Unsigned
Register: integer(SeeNotes)
Warnings 44007 4006 1 ReadOnly 16 bit Unsigned
Register: integer(SeeNotes)

Table 3. Holding Registers (2 x 16 bit)

Floatl (Top 45001 | 5000 2 Read TotalFluid Levein Tank
Float) Only Floatingpoint uppertwo bytes
(v3.14andhigher)
45002 | 5001 Read TotalFluid Levein Tank
Only Floatingpoint lowertwo bytes
(v3.14andhigher)
Float2 (Bottom | 45003 | 5002 2 Read WaterlInterface Leveih Tank
Float) Only Floatingpoint uppertwo bytes
(v3.14andhigher)
45004 5003 Read Water Interface Level in Tank
Only Floating point lower two bytes
(v3.14andhigher)
OilLevelin 45005 | 5004 2 Read Oil Level in Tank(top-bottom)
Tank(top to Only Floating poin_t upper two bytes
bottom) (v3.14andhigher)
45006 5005 Read Oil Level in Tank(top-bottom)
Only Floating point lower two bytes
(v3.14andhigher)
TotalVolume 45007 5006 2 Read Total Volume(top level x K factor)
(top levelx K Only Floating point upper two bytes
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factor) (v3.14andhigher)
45008 5007 Read Total Volume(top level x K factor)
Only Floating point lower two bytes
(v3.14andhigher)
OilVolume(top | 45009 | 5008 2 Read Oil Volume (v3.14andhigher)
level—bottom Only Floating point upper two bytes
level)x Kfactor
45010 | 5009 Read Oil Volume (v3.14andhigher)
Only Floating point lower two bytes
WaterVolume 45011 5010 2 Read Water Volume(bottom level x K factor)
(bottom level x Only Floating point upper two bytes
K factor) (v3.14andhigher)
45012 5011 Read Water Volume(bottom level x K factor)
Only Floating point lower two bytes
(v3.14andhigher)
Temperaturel | 45013 | 5012 2 Read Temperaturel  (v3.14andhigher)
Only Floating point upper two bytes
45014 | 5013 Read Temperaturel  (v3.14andhigher)
Only Floating point lower two bytes
Temperature2 | 45015 | 5014 2 Read Temperature2 (v3.14andhigher)
Only Floating point upper two bytes
45016 | 5015 Read Temperature2 (v3.14andhigher)
Only Floating point lower two bytes
Temperature3 | 45017 | 5016 2 Read Temperature3 (v3.14andhigher)
Only Floating point upper two bytes
45018 | 5017 Read Temperature3 (v3.14andhigher)
Only Floating point lower two bytes
Temperature4 | 45019 | 5018 2 Read Temperature4  (v3.14andhigher)
Only Floating point upper two bytes
45020 | 5019 Read Temperature4  (v3.14andhigher)
Only Floating point lower two bytes
Temperature5 | 45021 | 5020 2 Read Temperature5 (v3.14andhigher)
Only Floating point upper two bytes
45022 | 5021 Read Temperature5 (v3.14andhigher)
Only Floating point lower two bytes
Temperature6 | 45023 | 5022 2 Read Temperature6 (v3.14andhigher)
Only Floating point upper two bytes
45024 | 5023 Read Temperature6 (v3.14andhigher)
Only Floating point lower two bytes
Temperature7 | 45025 | 5024 2 Read Temperature7 (v3.14andhigher)
Only Floating point upper two bytes
45026 | 5025 Read Temperature7 (v3.14andhigher)
Only Floating point lower two bytes
Temperature8 | 45027 | 5026 2 Read Temperature8 (v3.14andhigher)
Only Floating point upper two bytes
45028 | 5027 Read Temperature8 (v3.14andhigher)
Only Floating point lower two bytes
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BatteryVoltage | 45029 | 5028 2 Read Battery Voltage(*100 for 16 bit)
Only Floating point upper two bytes
(v3.14andhigher)
45030 5029 Read Battery Voltage(*100 for 16 bit)
Only Floating point lower two bytes
(v3.14andhigher)
ErrorRegister 45031 5030 2 Read Floating point upper two bytes
(seeTable4) Only (See Notes) (v3.14andhigher)
45032 5031 Read Floating point lower two bytes
Only (See Notes) (v3.14andhigher)
Warnings 45033 | 5032 2 Read Floating point upper two bytes
Registelsee Only (See Notes) (v3.14andhigher)
Table3)
45034 | 5033 Read Floating point lower two bytes
Only (See Notes) (v3.1l4andhigher)

Table 4. Warning Codes

0 No warnings
Bit0 1 Possibldeveldegradation
Bit1 2 Possible levalegradationdueto leveloffset
Bit 4 3 High Level float missingv3.16 and higher)

Table 5. Error Codes

0 Noerrors
BitO 1 C a mésdlve leveteadingor no float is detected
Bit1 2 Onefloat isout of rangeon atwo float sensor
Bit2 4 Toomanygroups
Bit3 8 Not used
Bit4 16 Transmitto slaveprocessoffor levelfailed
Bit5 32 Transmitto slave processdor temperaturefailed
Bit6 64 Receivdrom slaveprocessoffor levelfailed
Bit7 128 Receivdrom slaveprocessoifor temperaturefailed
Bit8 256 No slaveprocessoresponding

Notes for advanced users: Writing 1007at registeraddressl07 will setregister107to

“ 0 andwill setthe deviceregistersthat hold top float, bottom float, andtemperatureto 16 bit
Unsignednteger.Writing 1008at registeraddresslO7 will setregister107to “ 1 dngwill set
the devicehold registers43991(3990jo 44007(4006)o 32 bit floating point format. Writing
1009at registeraddresslO7 will setregister107to “ 2 dndwill setthe devicehold registers
45001(5000)0 45034(5033j0 2 x16 bit floating point format. Readingegister107 will return

“ 0" 1efip“r 1fér 32 bit floatingpoint, and“ 2 " 2 ¥16hit floating point format.
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Model 2100 DLS Specifications

MeasurementLength:
Available fron® to 35 feetin length

TubingMaterial:
316Lstainlesssteel:standard 18 gaugestandard
Fiberglassoptional

Float:

Nitrophyl/stainlesssteel

Oneused for single liquid

Twousedfor 2 liquids

Designedo fit thougha 3 inchNPTfemaletank port (Stainless Steel)
Designedo fit thougha4 inchNPTfemale tank poriFiberglass)
Levelmeasuremenincrementsandaccuracy:

1/4 inchresolution,+/- 1/8 inch accuracy

1/2 inchresolution,+/- 1/4 inch accuracy

OperatingTemperatureRange
-40°Cto +85°C

TemperatureMeasurement:

Firstsensorl2 inchesfrom bottom

Upto 8 temperature sensoravailablewith desiredspacingoptional
+/- 1.5°Caccuracy

PowerRequirements:
5.6VDC to 3VDC

PowerConsumption
15mAnominal
20mAmaximum

Pressure:
15 psi: standard
Higherpressure ratings availabiscustomorders

Communication:

RS485

Two- or four-wire communications

Baudrate and parity programmabléupto 57600baudonv.3.15andhigher)
4-20mAsignalavailable whertonnectedo digitatto-analogconverterboard
Wirelesscapable

Protocol:

ModbusRTUL6 bit unsignednteger*
ModbusRTU32 bit floating point*
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ModbusRTU (226 bit) for alternate 32 bit floating point**

Serial datavia ASCII
*Note Modbus RTU availabie version3.13 and higher.

**Availablein version3.14andhigher.
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Wiring:

Two-wire communicationiwo twisted pair, (16-18 AWG)recommended Four

wire communicationthree twisted pair, (16-18 AWG)recommended

Digital Outputs, (148 AWG) recommended

Classification:

Clasd, Divl, GroupD Hazardous Locatiorfsshenconnectedto anapproved intrinsicallysafe
barrier)

Certification:
ANSI/UIO13
CAN/CS&22.2No.157

/

-

dOd -"‘r{l‘

Integrated Test Fixture for
High Level Shdh

Photos Model 2100 DLS and Model 2100 DLS with High LeveliBhut
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Figurel. Model 2100Digital LevelSensor(on left with blue flange)
Model 2100 with High Level Shuh (on right with red flange)

Model DLS2108 Fiberglass with HLS (Red Flang
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2 WIRE/ 4 WIRE
JUMPER SELECTOR

4.) CONNECT THE 6-PIN CONNECTOR
HERE AFTER THE TOP IS SECURE

CONNECTORS FOR FIELD WIRING

III 3.) FEED THIS CONNECTOR INTO
THE ALUMINUM TOP HOUSING
PT-1000 L

— 1.) SCREW THIS CONNECTOR
INTO THE END OF THE SENSOR

WHITE FLOAT ALIGNMENT MARK ‘

2.) PLACE PIPE DOPE ON THE THREADS AND SCREW
THE TOP HOUSING DOWN ON THE TO THE SENSOR

GROUND NUT

LABEL

CORD GRIP (CG165200)

ALIGN PAINTED LINES ON FLOATS

WITH PAINTED LINE ON THE TUBE BOTTOM
PRODUCT FLOAT

WATER FLOAT

FLOAT RETAINER
|

Figure2. DLS210@ssemblyDiagram
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scADA

pomer

x|

1sB-2110

2100
SENSOR

TE@J FI!III It IHIIII %E%

I@ 2 |EI
o .
Py 1
| ) ) |
@

g

FOR FUTURE EXPANSION

Rl

Rl

INSTALLATION NOTES AND STANDARD REFERENCES

1.) COMPLETE INSTALLATION TO BE IN
ACCORDANCE WITH ALL PROVISIONS OF
FOLLOWING STANDARDS NATIONAL
ELECTRIC CODE - NFPA 70 (LASTEST
EDITION) |IEEE STANDARD 1100-1999
RECOMMENDED POWERING AND
GROUNDING SENSITIVE ELECTRONIC
EQUIPMENT.

2.) WIRING METHODS USED FOR SYSTEM
INTERCONNECTION MUST COMPLY AT
ALL TIMES WITH SECTION 90-3 AND
725-61 OF THE NATIONAL ELECTRIC
CODE - CONTROL, SIGNALING AND
POWER LIMITED CIRCUITS WHEN

CLASS |l POWER SUPPLIES ARE UTILIZED.

DO NOT USE SECTION 725-52!
3.) INTRINSICALLY SAFE SYSTEMS MUST
COMPLY AT ALL TIMES WITH
ARTICLE 504 OF THE: NATIONAL
ELECTRIC CODE.
4.) POWERED CIRCUITS (INCLUDING
ALL BRANCHES) MUST UTILIZE OVER
CURRENT PROTECTION TN ACCORDANCE
WITH ARTICLE 240 OF THE
NATIONAL ELECTRIC CODE.

5.) WIRE AND CABLE SELECTION MUST BE
IN ACCORDANCE WITH ARTICLE 310
AS REFERENCED IN CHART 310-16 PER
THE: NATIONAL ELECTRIC CODE.

6.) MAINTAIN WORKING SPACE IN PULL
BOXES, JUNCTION CABINETS AND
MARSHALING ENCLOSURES PER
SECTION 110-16 OF THE:

NATIONAL ELECTRIC CODE.

7.) INSTALLATION SHOULD ONLY BE MADE
INTO SYSTEMS COMPLYING FULLY WITH
ARTICLE 250 - GROUNDING AN
BONDING OF THE:

NATIONAL ELECTRIC CODE.

8.) GROUNDING CONDUCTORS SHOULD
BE SIZED IN FULL COMPLIANCE WITH
SECTION 250.122 OF THE:

NATIONAL ELECTRIC CODE.

9.) GENERAL REQUIREMENTS FOR
GROUNDING AND BONDING IN
COMPLIANCE WITH SECTION 250.4 OF
THE: NATIONAL ELECTRIC CODE.

SHOULD BE DESIGNED TO MAINTAIN
EFFECTIVE GROUND FAULT CURRENT
PATHS WHEN USING 250.96(B
O ERSONSNE &R ITs.
10.) GROUNDING SYSTEMS EMPLOYING ONE
R MORE ELECTRODES SHOULD COMPY
OF THE: NAT

EDURE TO C
OF 25 OHMS RESISTANCE. TARGET
RESISTANCE SHOULD BE 5 OHMS OR LESS.
11.) ELECTRODE INSTALLATION SHOULD
COMPLY WITH 280.52(A)4) THROUGH (A)(®)
OF THE: NATIONAL RIC COD
12.) CONFIRM THAT GROUNDING CONDUCTORS
ARE INSULATED IN ORDER TO PREVENT
DIRECT CONTACT WITH GROUND OR
GONCRETE PER SECTION 250,64 OF THE:
NATIONAL ELECTRIC C AND MUST BE
LERMINATED WITHIN T 6 THE MIRTeHED

13.) ELECTRODE CONNECTION AND CABLE
SIZING SHOULD BE MADE PER SECTION
250.66 OF
NATIONAL ELECTRIC CODE.

Figure3. DLS2100S BarrielConnectionDiagram

Copyright© 2018, Electrolab, Inc.
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Part Numbering System

Thesample belows athe part numberfor a20 ft. sensorwith ¥inch resolutionpne
temperaturesensor, andsinglefloat going intoatank with a 4-inchport and beingwvired
up astwo-wire RS485.

DLS 20 S 25 T1F1H

OPTION:
LENGTH: -H = HIGH LEVEL
02-35 FT SHUT-IN
TUBE TYPE: FLOATS:
S = STAINLESS STEEL 1=SINGLE FLOAT
F = FIBERGLASS 2 = DOUBLE FLOAT
RESOLUTION:
; g = %g: TEMPERATURE
i SENSORS 1-8

Figure4. DLSPartNumberingSystem

In additionto the information providedwithin the part number,other informationis
necessarywhenordering:

1. Total TubelLength:Defaultis Measurementiengthplus18inches.

Note: If installingn adome-top tank, like afiberglasgank, youwill needto ordera
sensorthat is1 longerthan the tankheightto accommodatehe extraheightthe dome
adds.

2. BaudRateand Parity desired Defaultis9600,N, 8, 1. If other baudrate andparity are
required,pleasespecify.

3. Unit NumbersRequired:If orderingmore than one sensor foralocationyoumayhave
the levelsensorgre-addressed wittihe requiredunit numbersprior to shipmentfor
the tankson that location.Exampleif there are 3 tankson onelocation, thenspecify
that the levelsensorde addressedJ01,U02 and U03.Alternate numberingsequences
maybe chosen. Iho unit numbers arespecified thardefaultwill be Unit 1.
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2 WIREM WIRE
JUMPER SELECTOR

2350R1 « FUSE BOARD

| CONNECTORS FOR FIELD WIRING |

200 M FUSE D4R

§.) CONNECT THE 4-PIN CONNECTOR| —

HERE AFTER THE TOR IS SECURE \| 4,) CONNECT THE 6-PIN CONNECTOR

HERE AFTER THE TOP IS SECURE

3,) FEED BOTH CONNECTORS 1O
THE ALUMINUM TOP HOUSING

F 12000

 —etg—————————————| ) SCREW THIS CONNECTCR

INTO THE END OF THE SENSOR
2,) PLAGE PIPE GOPE ON THE THREADS AND SCREW ——
THE TOP HOUSING DOWN ON 7O THE SENSOR e [WHITE FLOAT ALIGMENT MARK |
| GROUND NU
% fg//
SCREW CAP WITH BEAD CHAIN|
I
"

CORD GR|P [

STAINLESS STEEL WIRE]

LS FLOAT
& J\ -

o] [0l

\\

ALIGN PAINTED LINES ON FLOATS
VATH PAINTED LINE ON TUBE BOTTOM

WATER FLOAT

Figure 5DLS2100 with HLS Assembly Diagram
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Associated
Apparatus

CLASS |,
HAZARDOUS LOCATION

NON-HAZARDOUS
(UNCLASSIFIED) LOCATION

DIVISION 1,

am A

oA

EREY

—_— —— e —_——_——_———_——_——,——_——_——_——_———— —— — — — —

GROUP D

MODEL 2100 LEVEL SENSOR

TEMPERATURE RATING T4

TEMPERATURE RANGE 40 TO +80C

OPERATING VOLTAGE 56 TO13VDC

VMAX 13 Voo

IMAX 300ma

PMAX 1.5W

cl 2248

| Ourd

Assoc|ated apparatus outpul curtent must de Ilmhe:: oy a res|stor suzh that e cutput voltagescurrent

dot |s a stralghs Ine drawn between oprrscleull veltage anc shotscloul curent,

Cnpad'am:a =nd Inductance of the fleld wid

snall be caladsted ane must ba Incluted
a.pscllsrca Ceavle, plus Intdnslcally safe aaulmnt capacliance, Clmusl be less than Ihe
capacliarcs, C3 showr on any sssoclaled spparsius used, The same applies e Ird».nc‘unce (Lcubks Ll ard
La respectively), Where the canle capackance and [nduclance per foat are nos knawn e follawing values
shal be used: Coable + B0pFM,, Losble = 0.2uHM,

TABLE 1}

1,5, Equinment Azsocheed Apparatus
Vi > Ve oe W

Imax > lscor t

Pmax > Po

Cl + Coank < Ca

LI+ Leable < La

Assncisted apparalus may be In 3 Dlvishn 2 or Zona Z locallon If 8o approved,

Sslocied assochled apparatus must be third party listed as provicing Intrinskally sa'e clcults for the

spplisstion, and have Voo or VI not exceeding Vimax, Isc or Il rot exmenln Imux, ard the Po of the

9:?:1?.00 Apparatus must be less Man or egual 1o the Pmax of the Iwhdcany safe aqulpment, as shaomn In
1,

fram Imdrslcally safe equipment 1o the assoclsled
In tha system calculations as shown In Table

11 Po of Ihe assoclated spparalus I8 rol known. K may be calculaled uslrg he formda Po=Voc'Isc)id

a%ed apparatus muat be Instaled |n accordance win s manufactre's oontral drawlng and Adicle 504
of tbe Nathinal Electrical Code (ANSINFPA 70) for Instaladon bn the Unllee, or Secdon 18 of the

Caradlan Eleccal Cade for hstalisibn In Cenada,

Wher required by e manufacturec’s control draaing, the asscclalec apparalus mus! be connecied o »

sultable
ar other local Installad

1 codes, as spalk

electrode per the Natlcoal Elocukll Code (ANSIMNFPA 70), or the Camadlan Electrical Code,
. The reslstance of e graurd path must be less than 1 ohvn,

Assodsted spparatus must not be uzed In combinaton urless permited by the assaclsted spoarsius

c-ﬂiﬂcalkm

Carsre| equipment must nat use of generate mare than 25V rms ar de with respect to earth,

CAP ALL UNUSED PORT FITTINGS ON THE EXPLOSION PROCE HOUSING,

CONNECT GROUND STRAP FROM HERE TO EARTH GROUND I

T DAINC 3 THE FRCPENTY OF BT AN CONTASLE SN A MY ST ORI,
AAPCDCNE O 0 DN TS W K W OO AL ARAT) AN

CescHPIlon

electrolab

2103 Marnke Odve
San Antorlo, TX TE1T

v

CPAICINAL CERTIFICATICN DOCUMENT

T ot LK G Jrin egrom:

e MODEL 2100
SENSOR CONTROL DRAWING

oexAmcho: 2191002

FRE N mane

DATE CATATED: oenTs

DRAWN DY eyt
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Associated we A
Apparatuses

TOLERANCES:

NT.S.

NON-HAZARDOUS
(UNCLASSIFIED) LOCATION

CLASS |, DIVISION 1, GROUP D
HAZARDOUS LOCATION

MODEL 2100 LEVEL SENSOR
TEMPERATURE RATING T4

TEMPERATURE RANG E -40°CTO +80°C
OPERATINGVOLTAGE 5.6TO 13 VDC

VMAX 13 vDC

IMAX 300mA

Ci 22 AuF

Li 0 uH

Optional Separate Circuit High Level Switch Entity Parameters:

MODEL HGHL EVEL SWIT CH
TEMPERATURERATING T4
TEMPERATURE RANG E -40°CTO +80°C
TN OPERATINGVOL TAGE 0 TO 36 VDC

AT T TN VMAX 36 VDC
2 MAX 230mA

Ci 180pF

Li 1uH

Asso dated ap paratusoufputcurrentmustbe limited bya resisor such thatthe oufputvoltage-current
plotisa straightline drawn betwee n ope n-circuitvoltage andshortcircuitcurrent.

Asso dated ap paratusmay be in a Division 2or Zone 2 lo cation ifsoappro ved.
Sele ded asso ciated apparatusmustbethird partylise dasproviding intinsicallysafe circuits for the
application,andhave Vocor Vtnotexcee ding Vmax, Iscor tnotexcee ding Imax,and the Po ofthe

assodated ap paratusmustbe lessthanorequali thePmaxofheintrinsicallysafe equipment,as shownin
Tablel.

2100 HL FUSE BOARD

Capacitance andind ucance ofthe field wiring fro mintrin sica ly safe e quipme ntio the associated

ap paratusshall be calculated and mugbe included in the sysem @lculationsasshown in Table 1.

cap acitan ce, Ccab le,, plu sintrinsia llysafe equ ip mentcap acitan ce, G mustb e less han the marke

capacitan ce, Ca shown on anya sociated apparatisusd. The same appliesfor ind uctance (Lcable,Liand
Laresp ecnve\y) Where thecable capacitance andind uctance per ootare notknown th e followingvalues
shallbe used:Cable +60pFft,Lcable = 0.2uHAt

TABLE1

LS. Equipment Asso dated Ap parat s
Vmax> Vo cor Vt

Ima x> Isc or it

Pmax> Po

Gi +Ccable < ca

Li+Lcable< La

fPo ofthe associate d app aratusisnotknown, itmayb e calcu lated using the formula Po=(Vo c*sc) /4
Assodated ap paratusmustbe insialled in acordan ce with itsman ufacure's control drawing and Article 504
ofthe Natonal Elecrrical Code (ANSVNFPA70) for installaton in the United, or Se cion 18 ofthe

Canadian Electical Code for installaion in Canada.

Whenrequired by the manufacturer'scontol drawing ,the a sso ciated ap paratusmustbe connected to a
suitable groundelectrode per the Nation al Electrical Code (ANSINFPA 70), or the Canadian Electrical Cod e,
or other loalingallaton codes, asapplicable. Theresistance ofthe ground path mustbelessthan1 ohm.

Ms&ua{ed apparatusmustnotbe usedin combinatio nunlesspermitte d bythe associated ap paratus
certificatio n.

Control equip mentmustnotuse or generate more than 25Vrms or dcwith respectio earth .

CAP ALL UNUSEDPORT FITTINGS ON THE EXPLOSI ON PROOF HOUSING.

CONNECT GROUND STRAPFROM HERE TO EARTH GRO UND

e MODEL 2100 WITH HIGH LEVEL ALARMS
electrolab SENSOR CONTROL DRAWING

159 Enterprise Pakway orawits no: - 2100-003
Boeme, Texas 78006

-8 REV | DATE DESCRIPTION

TITLE:
™'Y L b2 RICTRA DOCUMENT

FILE NO 2100003

DATE CREATED:  0828/2015 DRAWNBY:  BMAY

Control Drawing 210003
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M
CONMECT RTL WIRES DIRECT, WITHOUT LOORS, | roimses: WTA
INETALLATION MUST BE [N ADCORDANCE WITH
THE NATIOMAL ELECTRIC COCE (KFPA, ARTICLE

GLASSIFIED 504) AND ANS|/ISH - RF1Z.6,
LOCATION CONTROL DWG.
L] . ot ok

a ) ALL FIELD WIRING TO BE TWISTED PAJRS CR
ELECTROLAB, [MC, MPUT  TERMINATICZRN 1A% CABLE 1613 AW |F DVER B0 SEET
MODEL  wNO, Z110R1 00 MOT APPLY POWER UNTIL

ALL CONNEETIONS ARE MADE

-
T
5 ]

o GH

@ FOR USE WITH [NTRINSICALLY SAFE INSTALLATION N

E
wiN
s
RE-
e

|KRIMNS|CALLY SAFE BARR|ER CRCLUT LA B".RPIE‘RE DE SECLRITE IT‘;\ITI'-'.NSLQ‘:'E
ASSOCIATED EQUIPKENT =18 APFAREILLAGE CONNEXE Model 211081 Barler
I I B B 3§ B B B BN BN N | - _ .
WARN|NG READ ALL [NSTRUGT|ONS Tarmb = ':':' o B0 degrees
i OO MOT INTERCONHECT BARRIER BOWRD (2110) DUTPUTS Um = 250V
EO NOT APPLY POWER UNTIL ALL CONNECTIONS ARE MAGE Assoclaled Apparatus Enllty Paramelers:
RATINGE: CONTROL CRAWING NG, 2151001 Voo = 12.81vde
. HOM|HAL OPERAT NG VOLTAGE 12 VO ;

R e E ek T4 RANEE TEMFERATURE DEESATIRG «40 TO +E0°C lsc = 217.74mA

3 FLBETITATICK OF EXamonENTS FROVICES [NTRINSICALLY  SBAFE Po = 133W

Aty TR ST COMMEGT|ONS  FOR USE [N CLASS | Ca = 23 2uF

CIVISION 1 GROUS [ HAZARDOUS LOCATIONS. e

ENTITY BARAMETERS: La = 53mH

Va3, 81 Vs, =17, TAmA

M3, 20, L, e, o, S5 &9 E_- Ll

& o & g &8 F
' '(-
EARTHZ - T EARTH1
TO SENSOR
_ LA SUBSTITUTION DE [COMBOSANTS HEUT
AVERTISSEMEN comPRoME | TRE LA sECURITE TNRINSED .
WOT FIELD REPAIRABLE METURN TO|FAC :..'H'r’ I'JH '.r.u
_,/'I — [ CONMECT MTRINSICALLY S45E ECUIFMENT WIRES
o ~—— | CIREECT, WITHOUT LOGES, [NSTALLATION MUST BE [N
SECLRELY GROUND WITH ACCORDANGE WITH THE HATIONAL ELECTRIC CODE

10 AWG WIRE [N 2 FLACES [NFP&, ARTICLE 504} AND ANSIISA « BP12.E |

Wmax = Voo

Imax = sc

Fmax 2 Fo

G+ Ceable =Ca
LI+ L cable =La

INTRINSICALLY SAFE APPARATUS CLASS |, DIVISION 1, GROUP D, HAZARD LOCATION

wltn E'1'.|I:( paramabars;
Vman, Imax, Pma, CI, LI

o Slrple Apparaius

Notes:

1, Beference Instructlon Manual (Docurment BEL29064) far 2110R1 Barrler Unll as needed,

2, Far [nstalatlon |n whilch bath Cl and U of the [ntdnslzally Sale Assaratus exceed 1% of the o and La
parameters of the Assoclated Apparatus {excluding cable), than 50% of Co and Lo parameters are
applizable and shall nat be exceeded,

Control Drawing 219001
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Contact Information

Forfurther informationor for assistancepleasecontact:
Electrolab)nc.

159EnterpriseParkway

Boerne, Texas78006

Phone;(210)824-5364

TF:(888)301-2400

Email: InsideSales@electrolabcontrols.com
www.electrolabcontrols.com
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