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1. INTRODUCTION

The Serie®R4000is ahigh-end pressuredifferential pressureand flowtransmitter based upon a piezoresistive
silicon sensor, with a very high burst pressure. The sensor element is mounted in a staielessdtd’ressure

on the sensor element creates a very small deflection of the silicon substrate and bridge network. The resulting
strain in the silicon resistors causes a change in the bridge resistance that is proportional to the
pressurédifferential pressureapplied. The transmitter electronics detects this change in bridge resistance and
converts it into 420 mA. The amplifierystem is basg on a single microprocessowhich ensures a perfect
linearity in the 420 mA outputall within an accuracy of 0.6P%0r 0.06 % ¢ption).

1.1 DESCRIPTION SERB3000

The SeriePR4000is specially designeds adifferential pressurdransmitter. Thewetted parts arestandard
made of AISI316., other diaphragmmaterials are available, like Hastelloya@d Tantalum The process
O2yySOiAz2ya I NB aBRTegiathie®l. Oval fladg8sicandd piokideartoptior 2 NBIPAy ¢
(f) process annections All process connections meet the requirements of IEC 61518.

All transmitters ardully temperature compensatedwhich means that various process temperatures have nearly
no effect on the accuracy of the output signal. When aufaibccurs, the transmitter is repairable. However, for
optimum accuracy the transmitter has to be send back to the factory.

1.2 DESCRIPTION SERIB8000 withseparate diaphragnseals
TheDR4000 is also available wieparate diaphragm sealStandardhe wetted parts are made of AIS16L,
other materials like Hastelloy C are available as an option.

1.3 DRAIN AND VENT VALVES

As standard the DBOOO is supplied with two drain valves. They can be screwed from t#0®Pbody to drain
or ventthe processThese valves must bept clean. In case the draualves araot usedclosing bolts must be
used.

ENDR4000/05-2021/06 Page3



Instructionmanual Series D#000

BX KLAY-INSTRUMENTS

2. DIMENSIONAL DRAWINGS

DR4000
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Description Material
Cover AISI304
Display with navigation button
Cover AISI304
Venting PA
M20 x 15 cable entry (without gland)
DR4000- Mounting Bracket
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Oval flange (Option)

Description

Cover

Display with navigation button
Cover with venting

Venting

M20 x 15 cable entry (without gland)
O-Ring

Material
AISI304

AISI304
PA

EPDM

CNRBYy(l @GASHY ¢NIyaLlk NByid O2@SN

80 (3.15)

+175 (6.9)

+£175 (6.9)

54 (2.13)
Description Material
O-Ring EPDM
Electronic housing AISI304
Body with process connection: 14418 NPT f AISI316
Ventvalve AISI316

Front view: Transparent cover, optidr{extra price)

80 (3.15)

54 (2.13)
Description Material
Electronic housing AISI304
Body with process connection: 1418 NPT f AISI316
Vent valve AISI316
Process Connection AISI316

7/16 -UNF Internal thread
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DR4000- Wall mounting

80 (3.15)

+£175 (6.9)

54 (2.13)

143.6

* As standard thédR4000will be supplied withwo cable entries M20 x 8. A cable glandan be suppliedn request (extragrice).

2.1 APPLICATIONS

The Series DR000 can be used in wide variety of applicatisash as differential pressure, level and flow

measurement.

Differential pressure measurementith

flanged connectiomand chemical seal.

!
y —

Differential pressure measurement
with chemical seals.

(SQUARE ROOT)

Flow measurement, for example:
Orificeflanges, Pivt tubesand Venturi tubes.

ENDR4000/05-2021/06
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3. INSTALLINGHETRANSMITTER

TheDiaphragm Flangeor separate diaphragm seatd the transmitter areprotected with a special protection
cap.lIt is advisable to only remove this protection until installattakes placeDo not damage the diaphragm,
capillaries or any part of the process connectibo.not dismantle the process connectidensor body).

3.1 TRANSMITTEROUSINGFully rotatable)

The transmittethousing can béully rotated both ways 360degreesUntighten

the hexagon scre\r@ on the outside of the enclosur®otate the transmitter
housing to the right position anfik the position by tightening théexagorscrew

on the outside of theenclosure.The construction prevents the housing from
being rotatedtoo far. Where necessary the display can also be rotated separately
from the transmitter housingo the right position or mostoptimum readout §

7.2 Rotatable display)

3.2 MANIFOLDS (Optional)

The DR000 can besuppliedwith a 3 or a 5 way manifold@he manifold separasthe transmitter from the actual
process.The advantage of a manifold is simple instélim and easy maintenance without interrupting the
process. This means higher system availability and even simpler commissioning or maintenance pifirposes.
manifold is appliedthe process connection will change framb t ¢ 6 TNPT @) threay. §

4 = 8 &

Sl y - R L

‘ir‘- ‘;1)/_ . } S| 2 é _“,\\\
lesey & & oz € §

3.3 MOUNTING POSITION
When the transmitter is mounted horizontally, the cable gland must be pointed downwards.

3.4 MOUNTING POSITION EFFECT
All transmitters arecalibrated in vertical positiarif the transmitter is mounted inr@other position, therecan
be a little zero shift(Forexample4.020 mA instead of 400 mA).

A After installation of the transiter the zero mustALWAY e set to4.000 mA withP103Cancel
mounting position effectThis will not affect the span.

3.5 PROCESCONNECTION
Before mounting of the transmitter, be aware of the carr@osition of the high and lopwressure side.
The process connection is cigamarked with the symbols and-.

3.6 CALIBRATION
All transmitters are fully calibrated at the factory,dastomer specified rangéf the calibration is not specified
the transmitter will becalibrated at themaximumspan.

ENDR4000/05-2021/06 Page6
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3.7 WIRING
Under the cover you will find the terminal board.

lllustrativeside view f

4-20 mA - Signal Wires

BK KLAY-INSTRUMENTS

Insert the wires into the connector and
& push the lever down by hand.

The figureaboveshows the wiring connection of the transmitter. Thavfes must be connected t® and - on
the terminal board.The wiring terminals cabe operatedwithout a screwdriver. The opening levers of the
terminals can be lifted angiressed down by hand.ift the opening levers of the terminals and insert the
corresponding wires. Press down the levers by hahd terminalspring will close and the wire is clamped.
Optionally a secondary-20 mA output is available on requé&ption G19Q)

The transmittermust beconnected with standard twavire shielded cable. Do not run signal wiring in opays

with power wiring, or near heavy electrical equipment (Frequency contsolbe heavy pumpsReversing the
polarity will not damage the transmitter, but the transmitter will not function until tinéres are properly
connected.

3.8 GROUNDING

The tansmitter mustalwaysbe connected toground.In case theprocess connectiois already connected
to ground(for example:bytank or pipe line) damot connect the instrument to groundPlease ensure that
the instrument is not connected tgroundtwice to preventan Earthloop.

ENDR4000/05-2021/06 Page7
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4. REMAINING

4.1 EXTERNAL LOAD

External loads must be placed in the negative side of tinr@ loop.The minimum power supplg based

on the total circuitresistance Themaximum external loadRI max.jor 24 Vdovilbec nn m Atd KY U0 @
higherpower supply, theexternal load canbaptoYF E® munan m k oc *ROO®

/N WithaloopNBaAadtyO0S 2F wpn m | LRGESN adzllx & 27F |
R max. =Voltage- 12 V (min. vitage)
20 mA
1200
®] 4
4-20 mA ; 1000
l & 800
+ ‘«
Transmitter - 12730V & %90
® Connection External g 400 - Operating
@—‘ Resistor £ range
& 200 A
0 12 ' 24 ' 36
Voltage Vdc

4.2 (C€/EMGCRULES

All Klay transmitters are manufactured in accordance with the RFI / EMGides and comply with the CE
standard. All transmitters are fitted with RFI filters, which provide optimum, trofigle operation. Our
products are in conformity with EMDBirective 204/ 30/EUbased on test results using harmonized standards.

4.3 TRACEBILITYEAR OF MANUFACTURING

The year of manufacturing of the transmitter can be traced as follows: take the first two numbers from
the serial number that is engraved in the transmitter and add 1970 tExi&mple Serial Number

4502123 Theyear of manufacturings 1970 #45=2013

ENDR4000/05-2021/06 Page8
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4.4 INTRINSICALLY SAFE (Option Ex)
The Serie®PR4000is also available for intrinsically safe for use in zone 0.

ATEX KIWA 15ATEX0031 X IECEX KIWA 15.0014X
LL mD 9 E4GRI20 << 706Q) ypep, 9 E Al 4IGh (20 TTanX 30°C)
Il 1G Ex ia IIC T6 G2Q(< Fmb< 31°C) Ex ia IIC T6 G0 < Fmb< 31°C)

C2NJ RSGIFAf SR SESD IYNIGRRYY a5 GOy T 2 NI A  &dr ust iyf amdtriaScally ate

area, use a certifiedgwer supply from 12 30 Vdc. Istallation of this device must be carried out by a certifiestaller.

Transmitter type and options Equipment category | Temperaturedass | Ambient temperature range

Differential Pressure 111G ¢pXcen -20°C to +70C
Series DRI000

-20°C to +100C

With closed covers Process temperature range:

Differential Pressure 111G ¢pXcen -20°C to +70C
Series D000

-20°C to +100C

With transparent indicator cover (Option | Process temperature range:

Differential Pressure IN1G T6 -20°Cto 81°C
Series D000

With closed covers Process temperature range:
-20°C to 60°C

Differential Pressure IN1G T6 -20°C to +3rC

Series D000

With transparent indicator cover (Option | Processemperature range:
-20°C to 60°C

Option, Electrical variant Temperature Class | Ambient Process Temperature

Temperature

Single 420 mA output T4 -20°Cto + 70C -20°C to + 100C

G190, with dual 20 mA Output

G185, with single-20 mA output T5 -20°Cto+ 70C -20°C to + 100C

T6 -20°C to + 31C -20°Cto+ 50C

Electrical Data

Differential Pressure Series 3B00

Supply/output circuit (terminals + andl in type of protection intrinsic safety Ex ia [IC only for connection to a
certified intrinsically safe circyibnly with a supply range from 12 till 30 Vddth the following maximum values:
Ui = 30 Vdcli= 110 mAR = 0,9 WL =0,08 mH; G = 41 nF (without cable between terminaigind-).

Differential Pressure Serie$l2000(Option G190

Supply/output circuit (terminals + andland a2" Supply/output circuit (terminals + andl : in type of protection
intrinsic safety Ex ia IIC only for connection to a certified intrinsically safe coulyitwith a supply range from 12 till
30 Vdcseparate for each output, with the following maximum values:

Ui = 30 Vdcli= 110 mAP =0,9 W; L = 0,08 mHG = 41 nF (without cable between terminaignd-)

The maximum values are applicable for eaatput. The maximum connect@dwer for each output is 0,9 Wot available for T5 and T6.

Instructions
The instructions provided with the equipment shall be followed in detail to assure safe operation.

Special conditions for Safe use in Zone 0

1 As standard the transmitter is suppli@dthout a certified cable gland. The cable entry is fitted with a PE
blanking plug for protection during transport. Remove the blanking plug after installing the transmitter.
When using a gland make sure it is cétifand complying with applicable protection level of the
transmitter.

1 Always use the covers supplied by Klay Instruments B.V.

1 From safety point of view the transmitter must be connected to ground

All certifications are in compliance wiilTEX antECEx $eme rules, and the International StandarB&IEC 60079: 2018,

EN 6@7911: 2012, IEC 60079:2017and IE®007911:2011 The transmitters are certified for use in hazardous areas by KIWA
Nederland B.V.

A DO NOT REMOVE OR UNSCREW THE COVER(SNEXNLOSIVE ATMOSPHERE MAY BE PRESENT

ENDR4000/05-2021/06 Page9
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5. GRAPHIC DISPLAY AND NAVIGATION BUTTON

TheSeries4000 has a multifunctional display where different valoas be displayed simultaneously. The display

is equipped with a backlight. The entire menaastrolled by a navigation button. The navigation button has the
following possibilities of movement: up, down, left, and right. The navigation button needs to be pushed when
conformation or saving is needed.

A Move the navigation button up or dowto browsethrough variousnenus.
g O > These movements can be distingtchoicef: programpoints, navigation
v throughY Sy dz®@dA y ONB I &S 2NJ RSONBIF &S YSI adzNBYS
A Move the navigation button left or rigtltb navigate horizontally through the
< O > menu or positions on the display.
v
A
< OD It is always possible to return to the previous menMove the navigation
v button to the left to return to the previous menu.
A
4 OD By pushing the navigation button each choice baltonfirmedor a setting
= will be saved

DisplaySeriegt000, fully rotatable (36Q 9

ENDR4000/05-2021/06 Page10
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5.1 GRAPHIC DISPLAY READOUT
When the transmitter is powered, a flash screeithithe name of the transmitte(Series4000) and the
softwareversion appeafor a few seconds. After thithe home screen will show the rasured valueas

HART Protocol enabled @ @ Linear output Square root measurement

set in the factory.

Secondary Measurement (4)————

Absolute measurement .7
Write protection on/off @7

[ 0.0% ] 4@ Bargraph 0-100 % from span
IN®ali/Zy | | |
4 000 ——(®) Actual reading
|
18.5°C mA|——() unit

EXPLANATION OF SYMBOLS:
1. ¢ Linear output Displaysvhenany form of linearization is applied.straight line means no
linearization is applied. When a linearization is apptiedirve will be displayed.

2. ¢ HART®rotocol: Displays &ARTsymbol
3. ¢ Write protection on/off: Displays if protection against adjustments and configuration is on or off
4. ¢ Secondaryalue Displays a secondary chosen measurement.

5. ¢ Bargraph 6100 % from spanDisplays the percentage of the measured span.

6. ¢ Actual reading Displays the current measurement in mA, percentage or a selectable unit.

7. ¢ Unit: Displays the selected unit.
8. ¢ Absolute Sensor Displaysvhen the measurement is in absolute range.
9. ¢ Square root:Displays when a flow measurement is enabled.

5.2 SUMMARYROGRAMMG POINTS

PROGRANPOINT NAME

FUNCTON

P100 Menu-Exit menu Start and exit
P101 ZERO value Zeroadjustment(ZERO 4 mAyith or without test pressure
P102 SPAN vake Span adjustmentSPAN 20 m)Awith or without test pressure
P103 MOUNT correction Cancemounting position effec{4 mA)
P104 UNITS Selection ongineeringunit to be displayed
P105 REVERSE mA Output selectiord-20 mA @ 20-4 mA
P106 DAMPING Adjustable damping (00 till 25.00 s)
P107 LANGUAGE Language choice betweeBnglish, Dutch, German, RussiRolishand French.
P108 DEVICE SETUP gg?:;g:;?:g?;ﬁiyetzgﬁn’ Alarm Backlight, Temperatur&Secondary value,
P109 READOUT Readout optionson display Current, unit, percentage and temperature
P110 CURRENT SIMULATION  Current simulatior-20 mA(Sepwiseor free adjustable
P111 TANKLINEARIZATION Configuration for tankinearization
P112 BURST MODE Configuration for burst mode
P113 INFGRMATION Contact information oKlay Instrumentssettings and software revision
P114 TRANSFER FUNCTION Flow configuration: Lineandé ¥Sguare Root
P115 FACTORY Only available for the manufacturer
P116 FACTORY Only available for the manufacturer
ENDR4000/05-2021/06 Pagell
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6. EXPLANATION PROGRWMGPOINTS

6.1 ZERO ADJUSTMENT (ZERO, 4 mA) <'O‘>
The transmitter iset to0 psiat atmospheric pressure
TheZERQan be adjusted at a lower or higher point.
This will beexplained step by stepy an example.

P101

Zero value

Example: Increase ZERO1IID mbar
1. The measuring unit of the transmitter is setpisi. If not this can be selected by choosing the right
measuring unit ipprogram pointP104- UNITS (paragraph 6.4)
2. Navigate to program poirf101- ZERO Valyeand push the navigation button to enter the menu.
3. Twochoicesappearon the screenSet manualand Use process
Set manuak Configuration without test pressure.
Use pocess= Configuration with applied pressure.
Choose=t manual +000.0 ihbar) will appear on the display.
Increase tle value with the button tal00mbar, push to confirm, and sele@iff[d to save the setting.
The transmitter will return to thdnome screen. The measurement value at atmospheric pressure
is now100 mbar. With aapplied pressure ofd0 mbar, the transmitter will display 4 mA
The menu zero adjustment also has the choicblsd processThe transmitter can badjusted tozero in areal
process situation. When chosen, the transmitter will measure the pressure in an actual process. This
measurement will be used as the zero value. (4 mA)
1. Navigate to program poirfe101 and push the button to enter the menu.
2. ChoosdJse processand pustto confirm. The transmitter will display the actual measured value.
3. Push the navigation button to confirm, and selffffl[d to save the setting.
4. The transmitter will return to the main menu.

S

The ZERO will automatically be set to 0.000 when ergaltie@a Square Root function. After enabling the
Square Root function the ZERO (Program point P101) cannot be configured.

6.2 SPAN ADJUSTMENT (SPAN, 20 mA)
P102 This setting can be used to adjust the range (SPAN) according to an A
Span value entered value or adjusted witor without an applied pressure. Ok
The maximum pressunrghichcan be measured (20 mA) is the v
measurement aZERO (P10%) the entered valu&sPAN (P102)f the ZERO (P1013 increased then the
maximum measured value will automatically be set high¢hatsame rate athe zero.This will be explained
step by step by an example.

ExampleMeasurement range 1062000 mBar = 420 mA.

1. Navigate to program poirff102- SPAN Valugand push the navigation button to enter the menu.

2. Twochoicesappearon the screenSet manuabndUse process

ChooseSet manual a value will appear on the screen. (Depending on the range.)

3. Adjust theSPANwith the navigation buttorto 1900mbarand selecEil[q to save the setting

4. The transmitter will return to tk home screen.
The menu span adjustment also has the choicese processThe transmitter can badjusted to the
spanin areal process situation. When chosen, the transmitter will measure the pressure in an actual
process. This measurement will be usexdthe span value. (20 mA)

ENDR4000/05-2021/06 Pagel2
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PN

Navigate to program poirf102 and push the button to enter the menu.

ChooseUseprocess and push to confirm. The transmitter will display the actual measured value.
Push the navigation button to confirm, and sell[3 to save the setting.

The transmitter will return to the main menu.

P102 is the adjustment of thetal span.

I When acompoundrange must be adjusted (for examplebartill +3 bar), a span oft bar must bgrogrammed.
The Zero (P101) mube set at-1 bar. The transmitter is adjustedt -1 bar=Zeroand+4 bar=Span

6.3 CANCEL MOUNTING POSITION EFFECT (4 mA) s

P103 Alltransmittersare verticallycalibrated If the transmitter isinstalled “OD

Mount corr. orizontally,the transmitterhas a smalnountingpositioneffect on

v

the zero 4 mA). Thecurrent valuewill be for examplel,020mAinsteadof 4,000mA This
effectcan be neutralized in this menu

1. Navigate to program poirf103¢ MOUNT corr,. and push the navigation button to enter the menu.
2. Twochoicesappearon the screenSetand Reset
Choosingsetwill adjust the zero to 400 mA in the mounting position when applicable.
1 SelectSetand push the button to confirm.
#| icon will be displayed to indit@éethe setting is saved.
1 The transmltter will return to the main menu.
Choosindresetwill put the transmitter backo factory setting. (€rtical adjustment 4 mA)
1 SelectResetand push the button to confirm, the setting will be put back to factory
setting. The Sav|z iomitl be displayed to indicatthat the setting is saved.
I The transmitter will return to the main menu.
Do not apply pressure while executiG@ncel mounting position effefdr low pressure ranges, the mounting
A effect on the zero point will be moneoticeable, therefore it is important to execute P103 after installing the
transmitter.
A
6.4 DISPLAY SETTING OF UNITS Ok
P194 Various engineering units can be displayed on the display. .
Units Factory setting mbar
1. Navigate to program poirff104¢ UNIT, and push thenavigation button to enter the menu.
2. Several engineering units can be selected. Each selected engineering unit is automatically
converted to the correct value of the corresponding unit.
3. Navigate through this menu and choose the required unit, push tdircon
4. The Savqz#| icon will be displayed to indittziethe setting is saved.
5. The transmitter will return to the maimenu.The measured reading will be displayed in the
chosen unit in the home screen.
A Theselected pressuranit isonly visibleon the displaywhenUNITS is chosen in program point P£@eadout.
6.5 OUTPUT SELECTIOI04nA or 264 mA N
P105 The transmitteris standard set téd-20 mA. <Qr
Reverse mA v
1. Navigate to program poirff105¢ Reverse mAand push the navigation button &nter the menu.
2. Twochoicesappearon the screen4-20 mAand20-4 mA
3. Make an output choice and push to confirm.
4. The Sav(zF| icon will be displayed to indittzethe setting is saved.
5. The transmitter will return to the main menu.
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6.6 DAMPING ADJUSTMENT 8
P106 Thetransmitter has an adjustabldampingbetween Q00to 25.00 seconds. “Cv)b

Damping Factory setting .00 seconds

=

Navigate to program poirf?106¢ DAMPING and push the navigation button &nter the menu.
Twochoicesappearon the screenSetandReset
Make a choicend push to confirm.
Choosingsetallowsavalue to be sebetween 000 and 2500 seconds.

1 Select Set, and push the button to confirm.

1 Adjust the damplng with the navigation button, push to confirm.

#| icon will be displayed to indit@dethe setting is saved.

1 The transmltter will return to the main menu.
Choosindresetwill put the settingbackto factory setting (0.0 seconds)
M1 Select Reset and push the button to confirm.

#| icon will be displayed to inditfzethe setting is saved, the setting will be

put back to factory setting).00 £conds
I The transmitter will return to the main menu.

wn

6.7 LANGUAGE Iy

P107 In this menu the preferred menu language can be selected. <Qr
Language v

Navigate to program poirf?107- Language andpush the navigation button to enter the menu.
Five choiceappearon the screenEnglish Dutch, Spanish German Russian, PolisandFrench
Make a choice and push to confirm.

The Sav(gf| icon will be displayed to inditzéethe setting is saved.

The transmitter will return to the main menu.

arwNPE

P108 6.8 DEVICE SETUP
In thismenu, several operationadettings can be made for theansmitter <'Cv>‘>

Devicesetup ;4 the display.

Navigate to program poirff108¢ Device Setupand push the navigation button to enter tineenu.
2. Ninechoicesappearon the screenProtection, Alarm output, Backlight Temp units Temp
min/max, Sec. ValugSet Timge HART® Versicand Polling address
Choose the desired option anpaish to confirm.
Below arethe choiceslisplayed. They can Iselectedand configuredusingthe navigation button.
1 Protection
0 Local Thelocal protectionfor adjustingsettingslocally onthe transmitter.
o External Theexternal securityfor adjustingsettingsremotely onthe transmitter by
HART® protocol.
1 Alarmoutput:
0 Low:Thelower limit of thelowest permissibleurrent value (3.2 mA)
0 High:The upper limit of the maximum permissible current value§28A)
When exceedinghe abovelimits, a warning symbol will display on the screen.
1 Backlight Choice betweerOn, Sleep modgTurn off backlight after 5 minutes) aff.
The intensity of thdacklightis depending oithe output current.
Temp units:Choice betweenCelsiusand Fahrenheit
Temp min/max:Two choices appear on the screé&teadoutand Reset

=

Hw

=A =
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BychoosingReadoutthe last measuredninimum and maximuntemperaturevaluesof
processandambientappear. For th@rocesgemperature, anewvalue is storedn a
changeof temperaturemore than 2 °C. Forthe ambient temperaturehis is 5°C. By
choosingResetthe previous stored valuesill be deleted

1 SecValue Fourchoicesappearonthe screen for thesecondaryeadouton the main
screen Current Unit, Rateand Temperature

1 Set Time(Ony with HART®) Aninput screen tcenter the date and timevill appear.
1 HART® versio®ptionbetween:HART® 5.ndHART® 7.0
 PolingAddresst t 2ff Ay3 | RRNBaa FTNRBRY n X co Oy
6.9 READOUT A
P109 In this menu, the readout on the display is determined. <Qr
Readout This is the type aheasurement that appears on the home screen. .

Factory Setting = Unit

1. Navigate to program poirff109¢ READOUTand push the navigation button to enter the menu.

2. Nine choicesppearon the screen:
Current= Present current value {20mA)
Unit = Pressure uhas chosen if?104
Percentage= 0- 100%
Temperature= Actualsensortemperature {Cor °F *
Hectoliter= Number of hectolitergonly possible in combinatiowith linearizationP111)
Cubicmeter = Number of cubimeters(only possible in combinationith linearizationP11J)
Liter = Number of litergonly possible in combinatiowith linearizationP111)
Kg = Number of kilogramgnly possible in combinatiowith linearizationP11) After selecting this
readout theecificGravity of the medium $G=g/cm?) must be entered with a value between 0.2 and
4.0 g/cn?. The specific gravity will appear on the home screen (gfamder the primary chosen
readout. This readout will be indicated as a linear measurepeem displayed by the symbi! on the
home screen.
Tome = Number of tongonly possible in combinationith linearizationP1179)
After selecting thiseadout,the SecificGravity of the medium $G= g/cn¥) must beentered with a
value between 0.2 and 4.0 g/énirhis readout will be indicatess a linear measurement, and displayed
by the symbol¢* on the home screen. The specific gravity will appear on the home screen®{g/cm
under the primary chosen readout.

3. Navigate to thedesired choiceconfirmthe selection by pushing the navigation button.

#| icon will be displayed to inditzéthe setting is saved.
4. The transmltter will return to the main menu.
* (Indication of process temperature, accuracy depending on sensor position)

A Formeasuringwveight (Kg and Tons) raliable accuracycannot be guaranteed, the Series 4000 pressure transmitter cannot
compensate foecificGravity changes or any thermal increase or decrease.

6.10 CURRENT SIMULATIOR(MMA) A
P11_0 The transmitter casimulate an outputbetween4-20 mA Ol
Curr sim. Usingfive predefinedsteps ora free selectablealuebetween3.80 mA t020.8 mA

(Transmitterswith HART®rotocol3.90 mA t020.8 mA)

1. Navigate to program poir110¢ CURR SIMUANd push the navigation button to entdre menu.
2. Two choicesippearon the screenSetand Free
3. Choosindgsetallowsavalue to be sein five steps: 4, 8, 12, 16, 20 mA

1 Bydefault,the currentsimulationis Not active,as shown in the display

1 Choose one of the five steps, and push to confirm
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=8

The status on the display chargge Activeand the current simulation is started for the selected
step.
Push the navigation button to dectivate the current simulation.
Move the navigation button to the left to go back and leave this menu.
ith the option Freg a current between 4 and 20 mA can be configured
Bydefault,the currentsimulation isNot active,as shown in the display.
Enter the desired value, and push to confirm.
The status on the display chargge Active, the current simulation is startkfor the selected value.
Push the navigation button to dectivate the current simulation.
Move the navigation button to the left to go back and leave this menu.

4.

= =4 =& =a = S - -

6.11 TANK LINEARIZATION N
P11_1 In thismenu, variougankf A y S| Na@ahbe sefedey.Q a <O
Tank lin. Factory setting = No linearization v

For ahorizontal tank ol tank with acone, linearization can be configurethe

volumeas ameasured valuevill be displayed on the home screefiMust be set in

P104)

The valuegconfigured in the following settingg)ust bein meters

Navigate to program poirf?111¢ TANKLIN,andpush the navigation button to enter the menu.
Six choiceappearon the screen:

No Lin= No linearization

Hor. Tank= Linearization setting for a horizontal tank: cylindrical and elliptic

Vert. Cone= Linearization setting for a vertical tank with a conical bottom.

Vert. Sphere= Linearization setting for a vertical tank witisghericabottom.

Vert. Trunc= Linearizon setting for a vertical tank with suncatedbottom.

Free lin= Free linearization setting, adjustable7ih free programmable points.

The following describebe settingfor eachlinearization configuration

LINEARIZATION DISABLE
With the choiceNo. Lin. an existindinearization can be turned offndcan be identified byhe symbolon
the home screeny"
Linearization can be recognized by the following symbol on the home sci'en:
1. SelectNo Lin.and confirm this with the button.
2. The Savqg#| icon will be displayed to indicatbat the setting is saved.

The followingpages describéhe settingfor each type oflinearization.
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LINEARIZATIONORIZONTATANK(WITH FLAT END

L H2

|<

PN PE

6.
7.

' N

Navigate to Hor. Tankwith the navigation button, and push to confirm.
Twochoicesappearon the screen:input and Simulate

Selectinput, and push to confirm

Sixchoices appear on the screen

Display Drawing Explanation

Length L The length of the tank

Height 1 H1 Theheight of the tank

Height 2 H2 The diameter of the tankwith a cylindrical tank, this is equal to the height of the tan
Height 3 H3 The height till the topside of the diaphragm (or weld nipple)

Height 4 H4 Value must be 0

Fill Height FH Themaximum percentage of filling of the tank

Fill in eactvalueexceptHeight4, and confirmeach selection with theontrol button. The
valuesmustbe enteredin meters.

Select M to save the setting.

The transmitter will return to the maimenu.

SIMULATON

After linearization isntered andstored, it is possibléo performa simulation based on the
Sy (i S NS RBagkt drideSali@ enteredn mWG the transmitter willdisplaythe number of
hectoliters(on the basis othe specifiedinearizationvalues).

1.

arown

Navigate to program poirf?111¢ TANKLIN,andpush the navigation button to enter the menu.
Navigate toHor. Tank with the navigation button, and push to confirm.

Twochoicesappearon the screenlnput and Simulate

SelectSimulate and push to confirm.

Fill n the desired value based anWGC the number of hectolitershangedirectly witha

change in thevaluemWC
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LINEARIZATIONORIZONTATANKWITH A PARABOLIC E(IYLINDRICAL OR ELLIPTIC

L

.
>

FH

Bl

1. Navigate taHor. Tank with the navigation button, and push to confirm.
2. Twochoicesappearon the screentnput and Simulate
3. Selectnput, and push to confirm.
4. Sixchoices appear on the screen:
Display Drawing Explanation
Length L The length of theank
Height 1 H1 The height of the tank
Height 2 H2 The diameter of the tankwith a cylindrical tank, this is equal to the height of the tank)
Height 3 H3 The height till the topside of the diaphragm (or weld nipple)
Height 4 H4 The length ofl parabolic end of the cylinder
Fill Height FH The maximum percentage of filling of the tank
5. Fill in each valugand confirm with the navigation buttot KS Sy 4§ SNBR @I f dzSQa
6. <elect M3 to save the setting.
7. The transmittemwill return to the main menu.
SIMULATON

After linearization isntered andstored, it is possibléo performa simulation based on the
Sy (i S NS RBagktl drideSdli@ enteredn mWG the transmitter willdisplaythe number of
hectoliters(on the basis ofhe specifiedinearizationvalues).

aogkrwpE

Navigate to program poirff111¢ TANKLIN,and push the navigation button to enter the menu.
Navigate toHor. Tank with the navigation button, and push to confirm.

Twochoicesappearon the screen:input and Simulate

SelectSimulate and push to confirm.

Fill in the desired value based oiWG the number of hectolitershangedirectly witha

change in thevaluemwWC
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LINEARIZATION VERTICAL TANK WCIBNACAL BOTTOM

1. Navigate toVert. Cone with the navigation button,
and push to confirm.

2. Twochoicesappearon the screentnput and
Simulate

3. Selectnput, and push to confirm.

4. Sixchoices appear on the screen:

H1 Display Drawing Explanation

Heightl H1 The height of the tank

Diameter D The diameter ofhe tank

Height 2 H2 the height of the cone

Height 3 H3 T-he height till the topside of the
diaphragm

Height 4 H4 The height of the parabolic tank roo

. . The maximum percentage of filling
Fill Height FH of the tank
Y

5. Fillin each value, anglish toconfirm.

¢tKS SYyGSNBR @I fdzSQa Ydzi
Slect I3 to save the setting.

The transmitter will return to the main menu.

N o

SIMULATION

After linearization isntered andstored, it is possibldéo performa simuldion based on the
enteredvalues. Based orhe value enteredn mWG the transmitter willdisplaythe number of
hectoliters(on the basis ofhe specifiedinearizationvalues).

1. Navigate to program poirfe111¢ TANKLIN,andpush the navigation button to enter the
menu.

Navigate toVert. Sphere with the navigation button, and push to confirm.
Twochoicesappearon the screen:Input and Simulate

SelectSimulate and push to confirm.

Fill h the desired value based enWGC the number of hectolitershanges directly.

akrown

LINEARIZATION VERTICAL TANK WITH A SPHERICAL BOTTOM

1. Navigate toVert. Spere with the navigation
button, and push to confirm.

2. Two choicesippearon the screenlnput and
Simulate

3. Selectinput, and push to confirm.

4. Six choices appear on the screen:

Display Drawing Explanation

Height1 H1 The height of the tank

Diameter D The diameter of the tank

Height 2 H2 the height of the spherical bottom

Height 3 H3 T_he height till the topside of the

diaphragm

Height 4 H4 The height of the parabolic tamkof
. . The maximum percentage of filling

Fill Height FH of the tank

5. Fillin each value, angush toconfirm.
¢tKS SYGSNBR @I fdzSQa Ydzi
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6. SelectEl[d to save the setting.
7. The transmitter will return to the main menu.

SIMULATION

After linearization intered andstored, it is possibléo performa simulation based on the

Sy (i S NS RBagkt drideSali@ enteredn mWG the transmitter willdisplaythe number of
hectoliters(on the basis othe specifiedinearizationvalues).

Navigate to program poirf?111¢ TANKLIN,andpush the navigation button to enter the menu.
Navigate toVert. Cone with the navigation button, and push to confirm.

Two choicesppearon the screen:input and Simulate

SelectSimulate and push taonfirm.

Fill in the desired value based oWWGC the number of hectolitershangedirectly.

kbbb

LINEARIZATION VERTICAL TANK WTRUNCATEBOTTOM

1. Navigate toVert. Trunc with the navigation
D1 button, and push to confirm.
2. Twochoicesappearon the screentnput and
Simulate
3. Selectnput, and push to confirm.
4. Sixchoices appear on the screen:

H1 Display Drawing Explanation
Heightl H1 The height of the tank
FH Diameter 1 D1 The diameter of the tank
Height 2 H2 the height of the cone
Height 3 H3 T_he heightill the topside of the
diaphragm
Diameter 2 D2 ‘tIJ'he diameter of the truncated
v ottom

The maximum percentage of

Fill Height FH filling of the tank

5. Fill in each value, and confirm with the
navigation button¢ KS Sy 4§ SNBR @I f dzS¢
be in meters

6. <elect I3 to save the setting.

7. The transmitter will return to the main menu

SIMULATION

After linearization ientered andstored, it is possibléo performa simulation based on the

Sy (i S NS RBagkt drideSdli@ enteredn mWG the transmiter will displaythe number of
hectoliters(on the basis ofhe specifiedinearizationvalues).

1. Navigate to program poirff111¢ TANKLIN,and push the navigation button to enter the menu.
Navigate toVert. Trunc with the navigation button, and push tmnfirm.

Twochoicesappearon the screen:input and Simulate

SelectSimulate and push to confirm.

Fill in the desired valueased ormWG the number of hectolitershangedirectly.

abkwnN
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FREE LINEARIZATION

FREE LINEARIZATION IN PROCESS

NogahkwdpE

Navigate to program poirf?111¢ TANKLIN,andpush to confirm.
Navigate toFree lin with the navigation button, and push to confirm.
Two choicesppearon the screenMeasuredandManual
SelectMeasuredto configurea free linearizationin a process sittion.
Two choicesppearon the screeninput and Simulate

Selectinput, and push to confirm

Five choiceappearon the screen:

Clear tableThe previous enteredaluesfor linearization wilbe deleted It is advisabléo use
this featurefor each time a new linearization is configured.

All entered valuesand dimensions of an existing / previous linearization will be erased.

Volume units:Select the preferred unilLiters,Hectoliters, Kg and Tons (after linearization
the unit can be changed and selected”ih09

Height: The height of theank can be filled in (highly recommended for an accurate linearization).
The transmittemwill determinewith this heightthe span. Ainearizationwill be made withthe
smallest possibldeviation Factory setting= Saved span in P102.

Start Point:The filling ofatank can be measured up té0 points.The transmitter must be
installed in an actual process &mcomplisithese measuremaets. Themeasuring must take
place from low to high(Fillingan emptytank). The actual measuring will be displayed on the
screen in percentage (%) fn(filling) andfor Ynthe measured volumeTo enter the next
measuredpoint, move the navigation button up and enter the values.

SaveWhen all desired measurements are completed and all parameters have been set, the
linearization must be saved. Push the navigate button to the left and il to save the
linearization. The transmitter will return to the main menu.

WARNING AND PRECAUTIONS

1 When a tank fillingXn) does not reach 100 % of the height of the tank, the transmitter will
calculate the remaining part. This calculating method is linear and will only bearsine
remaining part up to 100 %.

Linearized Filling *f----- Linear calculation up to 100%

1 Itis not advisable to manually adjust the SPAN in program point P102 after a linearization has
been configured. If the SPAN is adjusted aften@arization configuration, a warning will
appear on the screen when entering P102.

' When the a free linearization is used for measuring weight (Kg and Tons), a ratieitacy
cannot be guaranteed due to exterriafluences such aseat and tank wall expansioiihe
change of Specific Gravity due to different temperatures cannot be compensated by the
Series4000 pressure transmitter.

il

SIMULATION

After linearization ientered andsaved it is possibléo performa simulation. (Basedn the
saved linearization)he transmitter willconvert the enterednWCto hectoliters
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FREE LINEARIZATION MANUALLY

When itis not possibleto enter and measure for nearization in aractualprocess conditiona

free linearizationcan be configured nmraually. Knowrmeasurementsaluesandvolumesmust

be enteredmanually inthe transmitter.

Navigate to program poirf?111¢ TANKLIN,andpush the navigation button to enter the menu.
Navigate toFree lin with the navigation button, and push to confirm.

Two choicesppearon the screenMeasuredandManual

SelectManualto configurea free linearizationmanually.

Two choicesppearon the screenlnput and Simulate

Selectinput, and push to confirm.

Five choiceappearon the screen:

NogahkwdpE

Clear tableTheprevious enteredraluesfor linearization willbe deleted It is advisabléo use
this featurefor each time a new linearization is configured.

A All entered valuesand dimensions of an existing / previous linearization will be erased.

Volume units:Select the preferred unilLiters,Hectoliters, Kg and Tons (after linearization
the unit can be changed and selected”h09.

Height: The height of theank can be filled in (highly recommended for an accurate
linearization).Thetransmitter will determinewith this heightthe span. Alinearizationwill be
made withthe smallest possibldeviation Factory setting= Saved span in P102.

Start Point: The contents oftank can be configured up t@0 points. Theentered@ I £ dzS Q &
mustbe from low to high Fillingan emptytank). The manually entered values will be
displayed on the screen in percentage (%)X4nandfor Ynin Hectoliters. To enter the next
measuredpoint, move the navigation button up and enter the values.

Example A tank filling mustprogrammed /\

in thetransmitter. Yn5 : 85 %

1 ChooseClearTableto remove all Xn5 : 3400 liter
possibleprevious settings.

1 Choose the preferredolumeunits. Yn4 : 65 %

1 Fill in theHeight of thetank (highly Xn4 : 2600 liter
recommended for an accurate
linearization).

Yn3 : 40 %

1 In menuStart Roint the linearization X3 ¢ 1600 liter

points can be filled innXnl1the
percentage of the filling must be filled

in. InYnl1the corresponding volume. Yn2:8%
After this, there are  more Xn2 : 320 liter
linearization points available.
1 When all (needed) points are filled in Yni:0 %
Xn1 : 0O liter

the linearizationmug be savedPush
the navigation button to the left and
select SAVE to save this linearization.

The figureshows a tank with standard dimensions. Free linearization can applied on a wide
variety of tanks with nostandard dimensions.
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Save:When alldesired measurements are completed and all parameters have been set, the
linearization must be saved. Push the navigation button to the left to Exit and $ill[#
to save the linearization. The transmitter will return to the main menu.

/A WARNINGAND PRECAUTIONS

1 When a tank fillingXn) is not configured till 100 %, the transmitter will calculate the
remaining part. This calculating method is linear and will only be used for the remaining part
up to 100 %.

Linearized Filling I *1---== Linear calculation up to 100%

T Itis not advisable to manually adjust the SPAN in program point P102 after a linearization has
been configured. If the SPAN is adjusted after a linearization configuration, a warning will
appear on the screen when entering P102.

1 When the a free linearization is used for measuring weight (Kg and Tons), a ratiabtacy
cannot be guaranteed due to externiafluences such aseat and tank wall expansiofhe
change of Specific Gravity due to different temperatures cannot be comgaged by the
Series4000 pressure transmitter.

SIMULATION
After linearization isntered andstored, it is possibléo performa simulation. (Based on the
stored linearizationYhe transmitter willconvert the enterednWCto hectoliters

As an optiorthe Series 4000 and 406®AN can be delivered with option G171. This is a special setting of the software,
enabling the display to show a reading in weight.

6.12 BURST MODE
P112

Burst mode

PR

o

The transmitter (Only when HART® is present) can be configured for Burst
This will enableontinuously broadcasting standard HART® reply messages. %

g

Navigate to program poirf?115¢ BurstMode andpush the navigation button to enter the menu.
A messagappearson the screen, push to enter this menu.
Three choicesppearon the screenf, 1 and2
With these choices, three distinct types of burst messages can be configured. Make aaiice
push the button to confirm.
Four choicesppearon the screenMode Cntrl, Cmdnumber, Periodand Triggerwith these choices
the chasen burst message (0,1 and 2) can be configured. Sdled¢ Cntrl and push to confirm.
Two choicesppearon the screenOnand Off

1 ChooseOnto turn on burst mode.

1 ChooseOff to turn off burst mode.
Select Cmd number, and push to confirm.
Five choicesppear on the screen

1 Cmd 01= PRIMARY VARIABLE

 Cmd 02= CURRENT AND PERCENT OF RANGE

1 Cmd 03= DYNAMIC VARIABLES AND CURRENT

 Cmd 09= DEVICE VARIABLES WITH STATUS

1 Cmd 48=ADDITIONAL TRANSMITTER STATUS
Choose the preferable burst mode, and push to confirm
SelectPeriod,and push to confirm.
Two choicesppearon the screenMax TimeandMin Time

1 SelectMax Timeto setthe maximum amount of timevhen the messagwill be send
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Thisvaluecan be sefrom 0.5 to3600 seconds.

1 SelectMin Timeto setthe minimum amount of timevhen the messagwill be send

Thisvaluecan be sefrom 0.5 to3600 seconds.
Enter the preferred value, and push to confirm.
9. SelectTrigger,and push to confirm.
10. Five choicesppearon the screen
Continuous=The Burst messagessnd continuously.
Windowed=The Burst message is wgred when the
specified trigger value.

measured valukeviates more than the

Rising=The Burst message is triggered when the measured value rises tidgotrggered value.

Falling=The Burstmessage is triggered when the measured value falls b#teviriggered value.

On-Change=The Burst message is triggered when any value in the measuranging.
Choosehe desiredburst mode and set the preferregharameters

6.13 INFORMATION

P113

Information = ,cormation from the manufacturer.

) ) . . . <
Thismenushows a cdéction of information from thdransmitter and contact

A

Or

v

1. Navigate to program poirff113- Information and push the navigation buttoto enter the menu.
2. Push the navigation button up and down to see all of the information

3. Push the button to leave this menu.

Below is aepresentation othisinformation screen:

Klay Instruments

A

www.klay.nl

+31521591550

Version Software revision

No: Serial number transmitter

Zero Zero (Bar)

Span Span (Bar)

Damping Damping (in seconds)

Output Output4 -200r20 -4mA

Local Prot Protection On or Off

Alarm Alarm output (3.2 or 22.8 mA)

Sec. Value Selected secondary configuration
Backlight Backlight On, Sleep mode or Off

Temp Temperature unit Celsius or Fahrenheit
HART® version HART® version 5 or 7(when HART® is present)
P114 6.14 SQUARE ROOT

Squareroot . moasuringcan be configured. The following

1. Navigate to program poirf114¢ Square roof ard push t
2. Fivechoicesappearon the screen:
1 Function

In this menu the characteristics aflow, volume andlifferential pressure

Qe
v

options are available:

he navigation buttoto enter the menu.

0 Linear Thedifferential pressuraneasuringoetween 0 and 100 % of the span.

0 Square root Flow and Volume measuring

TheZero Program point P10 will automaticallybe set to 0.000 viaen enablinghe
Square Rootunction. After enabling the Square Rdahction, the Zero(Program

point P10J) cannot be configured.
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9 Cut off The Square root function can be enabled with an adjustable cut off value
between 0 and 20% he cut off adjustment prevents high gan low values from the
Square Root extraction.

100%
=== Linear output
— Square root

Cut off adjustment

80

60
Thediagram on the left showa cut off
adjustmentat 20 %.From O till 20 % the
Square root output will use the linear
output value instead of the high gain
Square Root extraction.

40

20

0|||||||||||||||||||||||||;

0 20 40 60 80 100%

1 Square Roounit: Multiple engineering units can be selected cEadected unit is
automatically converted to the correct value of the corresponding drtie following
units can be selected:

Volumetric Flow units

Unit Description
ft3/m Cubic feet per minute
gal/m Gallons per minute
I/m Liters per minute
iGal/m Imperial gallons per minute
m3/h Cubic meter per hour
galls Gallons per second
Mgal/d Million gallonsper day
IIs Liters per second
Mi/d Million liters per day
ft¥/s Cubic feet per second
ft3/d Cubic feet per day
m3/s Cubic meters per second
m3/d Cubic meters per day
iGal/h Imperial gallons per hour
iGal/d Imperial gallons per day
m3/h Normal cubic meter per hour (MKS System)
I/h Normal liter per hou(MKS System)
ft3/m Standard cubic feet per minute
ft3/h Cubic feet per hour
m3/m Cubicmeters per minute
bbl/s Barrels per second (1 barrel equals 42 U.S. gallol
bbl/m Barrels per minute (1 barrel equals 42 U.S. gallor
bbl/h Barrels per hour (1 barrel equals 42 U.S. gallons)
bbl/d Barrels per day (1 barrel equals 42 U.S. gallons)
gal/h Gallons per hour
iGalls Imperial gallons per second
I/h Liters per hour
gald Gallons per day
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P115

Service

P116

Service

Unit
als
g/m
g/h
kals
kg/m
kg/h
kg/d
T/m
T/h
Tid
Ib/s
Ib/m
Ib/h
Ib/d
sT/m
sT/h
sT/d
IT/h
IT/d

Mass Flow units

Description
Grams per second
Grams per minute
Grams per hour
Kilograms pesecond
Kilograms per minute
Kilograms per hour
Kilograms per day
Metric tons per minute
Metric tons per hour
Metric tons per day
Pounds per second
Pounds per minute
Pounds per hour
Pounds per day
Short tons per minute
Short tons per hour
Short tons per day
Long tons per hour
Long tons per day

To display the Square Root output on the displayigate to program poirP109-
READOUTand pusho confirm.Navigate toSquare Rooand push to confirm

The readout on the display will now shale Square Root outpuytand displayed by the
symboliF on the home screen.

The scale of the readout canS |

the Lower andJpper range values.

Unit LRV The Lower Range Valugyca 6 S

Re2dza i SR

0 Shy adfustigg the scalingriny R

R2dzad o0SG6SSy x n

Push the navigation button to enter the menii.value can be entered. Push to confirm.

icon will be displayed to indicate that the setting is saved
Unit URV The Upper Range Value mibgt at leastk  higherthan the Lower Range

valueand can be adjusted up to 10Bush the navigation button to enter the menu. A

value can be entered. Push to confirm. The §Z#

that the setting is saved

6.15 FACTORY

Only available for the manufacturer.

6.16 FACTORY

Only available for the manufacturer.

icon will be displayed t@indicat

Mnan

by R
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7. PROGRAMMINGHESERIBP4000

7.1 PROGRAMMIN@Ga HART

When usindHART®r a Hand Held Terminal (HHT), a minimum resistaneeinmust be
present in the loop of the-&vire system. This is necessary for proper communication (see drawing
below). A power supply of at leas? Vdcmust be used.

TheSeries D000 can beasily programmed with the Hand Held Terminal (Hkbh the HART®
Foundation(275 or375HART@&ommunicator).

This is only possible if the option H (HART protocol) is chosen.

Option 1 HART®andheld terminal connected across the transmitter.

+ [—
17¢36Vvdc | Power
Supply

250K T
Option 2 HART®andheld terminal connected across the loop resistor.

+ —
Power
17¢ 36 Vdc Supply

‘-‘ 250K I

PROGRAMMING by using DTM:

There is an instruction manual available which is a guide for installing and using the Klag(®éries

HART DTM. This DTM is developed to make configuration changes of KdayG@0i HART

transmitters easyThis DTM can be usedtivialmost every FD€orntainer. The met recent version

of the DTM file (zip file) is available anwvw.klayinstruments.comdzy RSNJ a SO0 A2y a524yf
Software, Series 4000 zip files. Urasig run the DTM Klay Serie4000 HART.exe
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