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1. Document information

1.1. Pupose of thedocument

The purpose oftte Technichinformation isto provide broader knowledge ohe dedgn, application,
installation and parameterisation of presure and diffeential pressure trangmitters. All versions of
the transmitters with the 1D mmbers listel on pages 23 of this docment shallcontinue to appea
under the common ham@&PC(RRO00ALWEXd,Exi/Exd, unlesdt is intertional to distingui$ the
specific chareteristics of agiven type.

1.2. Symbols used

Symbol Description

Warning to poceed stricly in accordance with thenformation contained in thedocumen-
tation in order to ensurehe sdety and full functonality of the device.

Information particularly weful during instalation and operation of the device.

Information particudirly usefulduring installation and opmation of an Ex type device.

>

Tablel. Synbolsused.

1.3. Trademarls

HARTT is a regigered trademak of FieldComm Group.

Windowa fsa registered trademark of Microsoft Corporation.

D2 2 3t Ssatséntic@episteked and manageby @ 2 3t St Ly Oo

£+ NA@SyGt Aa I+ NIEANhearEdedsRthi NI RSYIN] 2F D
Tri/ £ I Yslaregistered trademark of Alfa_aval Corporate AB.

TS T { igafegstered trademark of E. I. du Pont de Nemoarsl Company.

M2 vy S tegisteted ttadeMark oflloysInternational, Inc.

I FadSttz2et Ademalkof N&EsihieinSiohk Re. G NI
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1.4. Definitions and abbreviations

APER)-2000ALW Exd, Exi/Exd Definitions and abbreviations.

ITEM
NO

Abbreviaton

Meaning

LRV

G[ 26 SN wl ¥ hé valtdoft tiizSeét range expressed in physical units co
sponding to the current 0of4.000 mA, ie. 0% ofthe outputsetpoint. The set rarge can-
not exceed the set range limits. The minimum width of the set rang&RVLRV)|is
limited to 10% of the basange(UR-LRL).

URV

G' LILISNI wl y 3He value 6f HeSsét range expressed inphysical unts corre-
sponding tothe current d 20.000mA, i.e 100%of the output setpoint. The set rang
cannot exceed the set rge limits.The mnimum width of the serange|( UR\VLLRV)]|is
limited to 10% of the base rande/RLELR.).

LRL

G 2 6 [ wIY ANdLodver2ensor Limil & lower limit of se range expressed
in physical units. ValuéURLLRL)or (USLLSL)is referied to as thebase transmitter
range.

URL
USL

Wppe wl y3S [ AYAGE 2N ¢ lppdrdBnNof SeS mng® ekpresed
in physcd units. Value(URL-LRL)or (USLLSL)is referred to asthe base transmitter
range.

LPL

G[ 26 SNI t NP&H&e liny A digital prokassingfaneasuredvalue.

The transmitter praesses a digital measment up to 50% of the bas range wdth
below the lower Imit of set rangd RL (SL) After reaching the LPLand when below thig
value up toLSAL the trangnitter freezes the refreshing of digitavalue ofthe meas-
urement. Inthis i dz G A 2y 3 Y $ wilibe Bisplayéd oy R&@liplay and diag-
nostic alarm mde will be activéed depending on the settings |_Al< 3.0 mA. Addi-
tionally, collective status PYUT_OF LINtBand status PV_LOW_LIMO i theTrans-
ducerBlock will be set, which can be read daotthe diagnostic tab via HART communi-
cation.

UPL

a! LIRER OS a & A gfupiper imkit 6fAigitél processing of measured value.

The transmitter process a digitalmeasurement up to 50% ohe base rage width
above the upper limit of set ranggRL ($1). After reachingthe URL and when dove
this value up ¢ USAL the transmitte freezs the refreshing of digital value of the
measurement. In this situain, message)128 will be displayed orthe displey and
diagnostic alarm mode will be activated depding on the settings|_AL< 3.600 mA
Additionally, colletive status PYOUT_ORIMITSand status PV HIGH_LIMITED in th
TransducerBlock will be set, whicltan be readout in the diagnostic tabvia HART
communication.

LSAL

G[ 26 SNI { I { dzNawér Airgityof the MDQ tiafmitter processig range. The
lower limit of the ADC @nsmitter saturation is on the pressure/differential pressun
scale below tk LPLpoint and is associated whit the minimum presure, at which the
analogdigital pressure measament transmitter reachesthe lower limit of the pro-
cessingcapacity. The exaafetermination of this pressure is not possible, howev
usually the pressuréoes not ekeed the pressure ceesponding to 20% of the baseg
range width(URELRL)oelow the lowe limit of the digital pra@essing of measred LPL
value. After reaching.SAland when bkelow this value, error number E0136 will be di
playedon the displayand the diagostic alarm mode |I_IA&<3.600 mA will & activated.
Additionally, collective status SENSGAUN, PR/ OUT OF LIMITS,status
NOREF+ER@AIN1_AD7794 in the Sensor Blockhd OWLIMITED n the Transmit-
ter Block will be set, which can be read ontthe diagnatic tab via HART canunica-
tion.

USAL

G ! LILIS NJ G{Al2{y dzNdpper Anmit ©f the AC transmitter processingrange. The
upper limit saturation poirt of ADCtransmtter is on the pressue/differential pressure
scale above thdJPLpoint andis associaté with the maximum pressure at whicling
analoguedigital pressure measurement transméit reaches the upper limit of the pro-
cessng capmcity. The exactdetermination o this pressure is nd possible, however
usually the pressure does not excgehe pressuve corresponding to 200% of the bag

17
Revison 01.A.M1/2020.11



EN.ITAPCAPR.ALV2

range width (URLLRL)above the upper limit of theligital processng of measred UPL
value. After reachingUSALand when @ove thi value, error number E0256 will be
displayed ad the diagnostic alarm modeill be actvated depending on the setting
I_AL <3.600 mA Addtionally, collective sttus SRSORFAULT PV OUT_OF LIMIT&d

status NOREEERR@AIN1_A1294 in theSensor Block wibe set, which can ke read
out in the diagnodt tab via HART communication

G anly dzY  { LI y ¢ atvhldiedz$hé minmum set rangewidth [URV- LRV]that
possible tobe setin the transmitter. This value isentered inb the transnitter at the

9 MSV manufacturing stageand cannot be changed by thesar. It is used to limit thapplica-
tion of the scaling of théVISFset range.
G a A ymiSparC | O ig 8chlihg coefficientf se range. Specifieshe ratio of thebase
10 MSE rangeto the minimum set range tht can be set in the transmitter. This coeffieint is
usually x 10. The pamseter defining the minimum set range with can beread-out
usingHART eammunications.
11 FSO a C @&hlé Outputé ¢ this termrefers to fullscale of soints (rarge of setpoints)Far
setpoints expressed as percentage valuésgorresponds to 100% of ¢ghrangevalue.
!yt 23| GorvertdX I A i lydigitahransndit@r used to changehe andog
12 ADC L
value of voltageor current toa digital alue.
G 5 A 3 A Gdlofy CaivetteNEaAigitalanalog transmitter sed to change the digitg
13 DAC
value to an andog value of voltage or cuent.
14 LCIEg:ZEI)_éEZ LCD information fields. The exatgscrption is includedn (C 13.2.1).
Alarm current.
For non-critical safe diagnosable dmages, the dagnostic alarmcurrent is:|_AL < 3.60
mA (nominalB.440 mA).
15 I_AL Forcritical sde diagnosable failureshe diagnostic darm curent valueis: | AL <<3.600
MA (nomiral 0.240 mA).
Forsak non-diagnosed failures, the assmned alarm current valle may be |_AL< 3.600
mA orl_AL > 20.660nA.
PV Firg process varible (pressure or differential preage).
16 SV Second process varible (pressure ensor temperature).
TV Thrd processvariable (temperature of main CRJ microcontroller).
FV Fourth pocess variablADCQransmittertemperature).

Table2. Ddinitions and abbreviations.
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2. Sdection of transmitter version depaxding on application

2.1. Principle of pressure and differential pressure masuement

Themeasurement pinciple is basd on the masurement of the output voltage fromhe piezoelecti bridge
proportional to the procespressureacting on the gnsor diaphragm The external pressurs fed thraighthe
flexible diaphragm of the semsor and the gauge fluid fillng the sensoto the piezaesistive diaphragm of the
measuring bidge, causingts delection and changing the restance ofthe bridge piearesistors. Degnding on
the purposethe measuritg sensor may be installed in simple pessure heals or in more conplex differental
pressureheads. Additionally, pressure or diffmtial pressue headsmay be equipped with hydrdiec separa-
tors. The electcal signal fran the pressure sensos transmittal to the ADCanalog-digital transmiter where it
is converted toa digital value The digithvalue of the measurement signal witliagnostic meauremers and
the temperature meastement of the structure arl the ADC tranmmitter via an optoeledical galvanc barrier is
transmitted to the main CRJ micromntroller that manages the caldations andcontrol of the transmitter
modules. Hee the analysiof the correctness of measurementaormalization of measurenents to physial
pressure values, copensation oftemperature impacts on measurementsgconversion of units, convesion of
the chaacteristicsand output setpoint ranges are perfored depending o the dient's settings. As a resuthe
standardized, calilbated and confjured measurement contts the output current controller 4 ... 20 mA, esur-
ing thata user will obtan a precise ath stable red-out of the measured input value ofi¢ process vaable.

2.2.Selection of the transmitteersion

Transmitter APQR)}2000ALWEXd,Ex/Exd is manufactured irilameproofExd version and in anintrinsicallysake
and flameproofExi/Exd vergon.
The following versions are available:

- low pressure reasurement with an ultratable HS hader;

- measurenent of medium and high pessures;

- measuement of low pressure differences withe utra-stable HShead;

- measurenent of medium and hig differential pressue.

The transmitters are available with severaypes of procesgonnectiors and varias vergons d sepaators.
The list ofparameters ispresented in the table below
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Smart transmitters

Pressure Differential pressure
APG2000A_W : APR2000ALWEXd, Exi/Exd APR-2000ALWG
Exd, Exi/kd ARR USRI 2 EEE 2T with diaphragm seals Exd, Exi/Exd

\Version

Application
in measure-
ments

Level
measurement
Pressire
measurement
Negative presgre
measurement
Absdute pressure
measurement

Level measuremant
Differential pres-

sure measurement
Flowmeasurement

- Level measuremén

Level masue-
ment inclosed
tanks

Densty measure-
ment

Phase Imit meas-
urement
Differential pes-
suremeasurement

Level meaurement
Densiyy meaure-
ment

Phase limit meas-
urement

Differential pressure
measurement

(at variedheiglt of
pulse collection
points)

Pressuramess-
urement

Negtive pressure
measurement
Differentid pres-
sure measurement

Housng

Spedal version (Exd,Ex):
- high pressue aluminium allgy casting,varnished or acidresistant steel 1.4401 (316)

Table3. Transmitterversias, used inmeasurements.
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APG2000ALW
Exd EXExd

APR2000ALWEXd Exi/Exd

APR2000ALW Exd, EX/Exd
with diaphragm seals

APR2000ALW/G
Exd Exi/Exd

M (M20xlp = q
P(M20E m ®p =
12NP® SE G ®
NPT, inner GH € (
G1/2(G1/2,q i
GP(G1IH X qgM™
CM3X2(M30x2)
CGbDmME U
Gl1/46 DMk Iy €
CG12(Gl/2¢)
RM(M20x1.5q 1

PbaHNEMC
C

Specification oprocess
connections for AFR-
2000AW Exd, Exi/Exd

For APR2000ALW
- 1/4 NPT(for impulse tibe weld-
ing)
For APC(RROO0OALW:
- Flange flat SP
- Hanged tubulaiST
- SeparatorSTKPwith built-in
diaphragm flushingunit
- Chemicatesistar flangedSCh
- CompactSComp
- Compact digance separators

Flarged flat SP

Flangedubular ST
SeparatorSTKPwith built-in dia-
phragm flushing unit

Chemcal resistart flangedSCh
CompactSComp

Campad distance gparators
SCompl0OMPa, SSomp25MPa,
SCanp60MPa

Compat chemicalresistant
SCompCh

PCMstubs wih
clamping end for
qgc GdzSo
P(M20 x1.5)
GP6 D™ g M)A
Block valve
adapter (1/4NPT)

Processcomnectiors for
measuing low gaspres-
sure

cozrr?(iﬁ)rs RGradiator with SComplOMPa, €omp25MPa, Hygiene
: G1/2 stub SCanp60MPa SMazut
. . - Compatchemicalresstart SRC
Specificéion of process
connedions for ARG SO?_)mpCh
2000ALWEXd, Exi/Exd - Hygene
- SMazut
- SRC
Separators and theapplication
Tabled. Traasmitter versions, procesonnections.
21
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APG2000ALW
Exd ExX/Exd

APR2000ALW Exd EXExd

APR2000ALW Exd ExiExd
with diaphragm seals

APR2000ALWG
Bxd, Exi/Exd

. -50kPato 7 MPa Acordingto the rele- -10 to 10 kPa
N:Zflsg”'ergg -100kPato 100MPa Satic pressure up to vant separato data -160 kPa to 1600kPa Staticpressue upto
41.3 MPa sheet?. 100 kPa
With typeCconnection
25MPac¢standard
version. According to he relevant separator data shée Ovarload depending on
Owerload* Up to 120 MPa 41.3 MPac special the measurement range
version. and the head sed.
With type P comection
7 MPa
teggg::ttljnrge -40cCX 0gC -n 1 ¢ BOACX -Hpc/0CX vy
terﬁpr)ztr)jafl?rtee -nnc/ X ync/ -nnc/0CX vy -n s ¢ 8cC
Bast error from
. . Basic erronky 0.1% bn ®n T pilOAl 2
Measurement Basic error Basicerror Please noteMeasurement erors dependingn the effect of separation Please nog! Measure-
error® 0.05%... 0.1% X5 0.075% ment errors depending
on the measurement
range.

Table5. Trarsmitter versions, measurement rages, overload, operatg temperatue, measuremenerror.

22
Revison 01.A.01/2020.11



ENIT.APC.APR.ALW.2.

APG2000ALW : APR2000ALW Exd Exi/Exd
Exd Exi/Exd APR2000ALVE, Exi/Exd with diaphragm seals

APR2000ALWG
Exd Exi/Exd

ForExd: 13,5-55V DC
ForExiExd: 11,5-30V DCJ 11,5-55VvDC
Note: backlightfor special order, switched on at the production leveFor transmitters with LA backlight + 3/.

Power supply
voltage

Output n X Awith FARPprotocol

KAL( factory calibrationcertificate;

WZ1t calibration certificate issued by Aettited Laboréory;

AU ¢ gad-plated diaphragm;

2.1, 3.1¢ materia certificate acc. to PNEN1D2042006(wetted parts);

NACE; material certficate NACBMR0175/ISO 1515@vetted parts);

PZH ¢ Certificate ofthe National Institute of Hygiene;

THC¢ hydrostdic test;

filling with edibe ail, slicone oil, chemicallyeutral liquid for oxygen measuraent versionsand clean gases.

Options*

IP671T houshg protection raing T specid verson;

MR ¢ versionfor marine applications;

Hastelloyq diaphragm mde of Hastebly C 27§not for HS vesion;)

Oxygeng transmiter adapted for measurement obxygen and pue gasey
S housing made of stde316 (stainesssteel¢ maximum vibationsupto 1g);
HSt Ultra stable measuring element;

Other ¢ to be agreedwith Aplisensconsultants.

Special
versions

=4 =4 =4 8 4 -8 -8 -8 -8 -8 -84

Tale 6. Transnitter versions, supply vtages, outputoptions, special versions.
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* Limt value of the device preasre depend onthe measuring gstem canponent with the lowest rated pressure.

I Measuement rangef pressure ad differential pressure transmittes and transmiters with thecomectionfor low gas pressure measurement are shoinn
C Table14,C Table15 C Table16, C Tablel17 of Technical Information.

2 Scope of pplicability according to he relevan separator data shet. Thedata are included in sectionC( Separators and theiapplication).

3Fa selectedranges.

4 Specialersions withregard to separators according therelevantseparator datasheet.

5 Measuement error depending a the measurement range.

8Rangeof storage tenperatue andoperating tempeature isdepends on the measurirgysem componentsseeC Table23, C Table 24.
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2.3. Flow measuremert, methods of mounting and mechanical connectiarf transmitters

Transmiter APR2000ALWEXd,Exi/Exdenables to perform the measurement of gas, steam ahliquid flow. In

order to obtain theoutput current proportiond to the flow, the transmitter shouldbe set to the output set-

point root characteristis mode(C 4.4). The transmitterconfiguration allows for seleton of one of 3 types of
root charaderistics. These charactestics difer from each other n the method of controlling the current out-
put below theroot deadband. The seledbn of characeristicsis possiblevia HART comnmication and the

correspondingsoftware, e.g. Raport 2 manufacturdyy AplisensS.A. or otheusing DD oD libraries.

Intransmitters APRROOOALWEXd Exi/Exdhe following chaacteristicsare available:

- sewmnd-stage root charactéstics with relay chaacteristics ad 0.2% hysteresidn the dea band
(C 4.9,

- manufacturerQ &  hdar draradieristics No 1 + secorstage root characteéstics for castant dead
band =0.6% ... 0.8% of setpus C 4.6);

- manufacdzZNB N & & A yastériSicsNoi2y+ SeconBitad& rootcharaderistics andd.2% hgtere-
sis in the deadand C 4.7);

- sguare characteristics;

- specialkharacteristis based on usemodified table.

2.3.1. Measuremert of gas flow rate

Transnitter APR2000ALWEXd, ExiExd must be installed above he measuing point so that the condensate
can flow fron the capillarés to the proesspipe.

APR2000ALWEXd,Exi/Exd
Shutoff valves.

Pipelne.

Three-way valve

Orificeor Atot tube.

aprwdpRE

Figurel. Gas flow rde measurement systen usingAPR-2000ALWEXxd,Exi/Exd
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Measurement of gas fle rate of lowpressure

Trarsmitter APRRZOOQALWG Exd,Exi/Exdmust be instaktd above the measuring poisbthat the condensate

can flowinto the piping.

APR2000ALW/ GEXxd, Ei/Exd.
Three-way vale.

Pipeline.

Shutoff valve.

Orifice or Pitot tube.

a s wd e

AAAUERILANTANURRIRURRRNU RN

Figue 2. Gasflow rate measurement systen using APROOCALWG Exd, ExExd
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2.3.2. Measurement of steam flow rate

Transmiter APRROOOALWEX, ExiExdmust be installed belowthe measuring point.
Traps (siphons) should be Ided at the sane level as th sampling points and at the samdistance from he
transmitter. Before turnirg the device on fill the impulse Ihas up to the height of condesate traps

Figure3. Steam flow rate measuremeystem usirg APR2000AMY Exd,Exi/Exl.

ot
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APR2000ALWEXd, Ei/Exd.
Shutoff valves.

Pipeline.

Separators.

Dran valves.

Three-way valve.

Traps (condenste traps).
Orificeor Pitot tube.
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2.3.3. Liquid flow measuremen

Transmitter APR2000ALWEXd, Exi/Exchustbe mownted below the measuring pimt so that the impulse tubes
arealways filled vith liquid and the gas bubbdecan freely escape to the proceqspe.

If the measured medium antains patrticles, it is useful toinstall separabrs and drain valves to remove
depasits.

m 2JO

=10 X ®
(® v

[

+—><—0)
-
O O

APR2000ALWEXd, Ei/Exd.
Shutoff valves.

Pipeline.

Separators.

Drain valves.

Threeway valve.

Orifice or Pitot tube.

A

Figure4. Liqud flow rate measuement g/stem usig APR-2000ALWEXxd, Exi/Exd
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2.4.Level measuement

Transmitter APE2000ALWEXd, Ei/Exd or APRROOOALWEXd, Exi/Exénables to mesure the level of liquids.
In order to obtain the output curnet proportional to the liquid cdumn, the transmitter should be st to the
linear output setpoin characteisticsmode (C 4.4). Thetransmitter configuation also enables to setea 21
point user characteristicand define thS  dzid S NX2 & nd Baginyg thepyitpuli setpoint. h thisway, it is possi-
ble, forexampleto measure he volume/weght of liquid in the tankswith irregular shapes

2.4.1. Liquid levelmeasurement system in opetanks

TransmitterAPR2000ALWEXd, EX/Exd must be mounted belowthe measuring point so that theimpulse tubes
are always fitd with liquid.

The negtive side ofpressure connection isopen to the atmosphere.

If the measuredmedium contains particlest is useful to install separatoi@nd drain vdves to remove depos-
its.

Patm
BEEN
P
(-
N,
Mﬁmn ——

1. APR2000ALWEXd, Exi/Ek
2. The negative side of pres-
sureconnedion is opento

atmosphere
3. Shutoff valve.
4. Separators.

5. Drainvalves.

Figire 5. System ofiquid level measurement in opeatksusing AAR-2000ALWExd, ExExd
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2.4.2. Liquid level measurement syem in open tanks with the use of direct separatoand differential pres-
sure transmitte r APR-2000ALWEXxd,Exi/Exd

Transmitter AR-2000ALWEXxd, Exi/Exdhallbe mounted directly into the tankusing an integrated separator
always béow the minimum liquid leel.

1. APR2000ALWEXd,EXxi/Exd
2. Thenegative sidef pressure
connectionis goento the

atmosphere

Figure6. Liquid level rmasurement system in opetanks usingAFR-2000ALWExd, Exi/Exdwith direct separa-
tor.
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2.4.3. Liquid levelmeasurement system inopen tanks with the usef direct separabr and pressue trans-
mitter APG2000ALWEXd, Exi/Exd

Transnitter APC2000ALWEXd, Exi/Exdhall bemounted directly into the ank using anintegrated ®paraor
always below the minimum liquidevel.

. @

Patm
ey =——

1. APG2000ALWEXd, ExiExd

Figure?. Liquid level measurement system in open tanksng APE000ALWEXd, Exi/Exdith direct separa-
tor.
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2.4.4. Liquid level measuement systemin closed tanks

Trangmitter APR2000ALWEX, BExi/Exd must be mounted belowhe measuring pint so thatthe impulse tibes
are always filled with liquid.

The negativeside of pressureconnectionmust be canected thraugh a capillaryube always above the maxi-
mum liquid level.

If the measured mdium contains particles, it is usefuio install sepaators and dain valves toremove

deposits.

m@xﬂ ———

APR2000ALWEXd, Exi/Exd
Shutoff valves.

Solids sepators.

Drain valves.

Threeway vave.

aprwdpRE

Fgure8. Liquid levd measurementsysem in closed tanks using APROOALWEXd, Exi/kd.
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2.4.5. Liquidlevel measurenent system inclosed tanks with the use of dire separator

Transmitter APROOOALWEXd, Exi/Exchust be mounéd directly into the tankusingan integated separator.
The negative side of pressureconnectionmug be connected irough a cagiary tube alvays above the maxi-
mum liqud level.

If the meawed medium contains partiek, it is useful to install sepa@s and dran valves to renove

deposits.

m@xn ——— 1

| =23 )
=)
L

APR-2000ALW Exd, EdXExXd
Sdids separators.

Drain valve

Shutoff vale.

PwbdPR

Figure9. Liquid levemeasurement in closethnks using ARROOOALWEXd,Exi/Exdand direct separator.
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2.4.6. Liquid level measurement system irclosed ankswith the use of dishnceseparators

Transmitter APRROOOALWEXd, Exi/Exavith diaphragm sealsnust be insélled belowthe mounting points of

distance separators.

Appraximate ambient temperature in both capdlies conneding the transmitter withseparators must ke

ensured.

The corret measuremat is ensured only betweerthe upper edge of the lowe separator ad the loweredge

of the upper separator.

' M@XD

1. APR2000ALWEX, Exi/Exd with
distance separators.

Fgure 10. Lguid level measurement in clged tanks using AP2000ALWExd, Exi/Exdvith distance sepaators.
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2.4.7 Liquidlevel measuement system in closed taks with the use of direct and distanceseparators

Transmitter APROOCALWEXxd, EXExdmust be moured directlyinto the tank using amiegrated separator.
The negative side bpressureconnectionmust be connecte through a disane separ¢or always above the

maximum liquidlevel.

] m@xu —— 1

0 e
B

1. APR2000ALWEXxd, Exi/Exdith
dired and distarce separators.

Fgure1l. Louid level measurenm in closed tanks using AFIROOALWEXd, Exi/Ekwith direct anddistance
separators.
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2.4.8. Liquid levelmeasurement system in clesed tanks with steam pillow

Transnitter APR2000ALWEXd, Exi/Ekmust be mainted below the measuringoint so that the mpulse tubes
are always filled vth liquid.

Thenegative gile of pressue connection must be coneded through a capillaryube always &ove the mak
mum liquid level.
If the measued medium containsparticles, it is useful to install eparators and drairvalves to remove

deposits.

_ ) ©

m@%:

X®

M. =——

)
Y

I

%

(.Qq

N\ s,

PEENY

© ©
@)
O
© ©

APR2000ALWEXd,EXI/Exd
Sdids separéors.

Drain \alves.

Shutoff valves.

Three-way vale.
Condensatérap.

S

Figurel?2. Liquid level meastement system in dosed tanks with stam cushion using AA2000ALWEXd,
Exi/Exd
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2.4.9. Liquidlevel measuremat system inclosed tanks \ith steamcushionwith the use of direct separir

Transmiter APR20O00ANV Exd, Exi/Exchust be mounteddirectly into the ankusing adirect separator.

The ngative side of presse connectionmust be connectedhrough a capiliry tube alwgs above thanaxi-
mum liquid level.

Cmdensate trapensures cagtant pressue from the negative procespressure side.

When meauring mediun contains ®lid particles, it is usful to install a segrator and drain valve to remove
deposits.

O
 [EK. —— X @

1=

--(lg/&\’i\)

APR2000ALWEX, Exi/Exdvith direct separator.
Shutoff valve.

Drain valve

Condensatdrap.

Solids sparator.

aprwdpRE

Figurel3. Lguid level measurement system in clsed tanks with steamushion using APROO0OALWEX,
Exi/Exdwith direct separator.
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2.5. Pressure meaurement

Transnitter APCG2000ALWEXd, Exi/Exdr APR2000AMN Exd, Exi/Exénables to masurepressure. Arange of
processconnections with separators and a lage rumber of standarcprocess ranges of thmeasuredpressures
are awilable. Thetransmitter canfiguration also allows fopressure presentatin in many plysical units
(C 13.2.2 or the iser@own units C 13.2.6.

2.5.1. Gas pessure measuremnt system

Transmitter APE2000ALWEXd, Exi/Exdnust be installed abovehe measuringpoint so that the condensate
canflow into the piping.

1. APG2000AW Exd,ExiExd.
2. Pressuregyaugevalve.
3. Pipelne.

Figureld. Gagpressure measurent system sing AP000AWExd, Exi/Exd
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2.5.2.Steam pressure measurenmé sysem

Steam temperature reducing wer-seal tubes should be sed to meaare the geam pressure.
Preferably transmitter APE000ALW Exd, Exi/Exdshouldbe instaled below the meauring point.
Before starthgthe waterseal tubes must be filled with ligd.

l@g

APG2000ALWEXd, Exi/Exd
Pipelne.

Pressue gaugevalve.

Loop watersealtube.

powbdhpeE

Figue 15. Steam presure measurement system ohorizontal pipeline usig APG2000ALWEXd, Exi/Exd
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of
@

N

PR

APG2000ALWEXd, Exi/Exd
Pipelire.

Pressure gaugealve.
Water-sed tube.

Figure 16. Steam pressuremeasurement system on vertidgpipeline usaig ARG-2000ALWEXd, Exi/Exd
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2.6. Differential pressure measurement

Transmitter APROOOALWEXd, Exi/Eckmakes it ppssble to measure dferential pressure athigh static pres-
sures. A range d valve manfolds with separgors and a lage number d standard process ranges the meas-
ured differential pressures are available. The transmitter configuration alkwmws for differential pressure
presentation in many fhysical units € 13.2.2 or theuseNX & urdts@ 13.2.9.

2.6.1. Gas and steam differential pressure measurement sgst

Transmitter APR2000ALWEXd, Ei/Exd must be installed above the measurig point so that the condensae
can flowthrough impulg tubes into the procespipes.

1. APR2000ALWEXd, ExI/Exd
2. Threeway valve.

3. Shutoff valhes.

4. Pipeline.

5. Filter or other elemat.

Figurel?7. Gasand steandifferential pressue measuemen sysem ushg APR2000ALVEXd, Exi/Exd
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2.6.2. Liquid differential pressire measurement syste

Transmitter APR2000ALWEXd, Exi/Exchustbe mounted below themeasuring point so that the impulse tubes
are always filed with liquid and the gas bbbles @n fredy escapeto the process pipe

If the measwed medium contains paitles, it is usful to install separatos and drain valves to remove
deposits.

APR2000ALWEXxd Exi/Exd.
Three-wayvalve.

Shutoff valves.

Fipeline.

Fiter or other element.
Solds seprators.

Drain valves.

No gk wDdE

Figue 18. Liquid differentiapressuremeasuement system using APRO0ALWEXxd, Exi/Exd
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2.6.3. Gas, steam andduid differential pressire measurementsystem with the use of dstance separators

The eparatas must bemounted on the topor side of tfe pipeline.

For vacuum measurements, transmittAPR2000ALWEXd, Exi/Exdanust be installed below themeasuring
point. Approximate ambient temperature in bdah capillaries connectinghe transmitter wth separators must
be ensured

Y
ey

K@

1. APR2000ALWEXd, ExExd with
diaphragm seals

2. Separators.

3. Capillary tubes.

4. Pipeline.

5. Fiter or other element.

Figue 19. Gassteam and liquid differential pressure measurement systensingAPR2000ALW Exd, Ki/Exd
with distance separata.
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3. Chaacteristics ofprocess measurement input

3.1. Measurement processariables

The basic input variable of ¢hmeasuringorocess is pressre or differential pressure (PV) They ae used to
measure denative values suctas levé (liquid column, volme, weight) o flow. Additonally, further process
variables related to teperature are measured. These are:
- temperature of he pressue measuting modile in the measring head(SV);
- temperature of the structue of an ADC malog-digital transmitter used to perform presare
measurements (T\);
- temperature of the maimrmicrocontroler CPU (FV).

Temperature measurement press varialds ae used to agust the temperature impad on the transmitter
measuring elemerstto ensure high neasuremeat acairacy. Processaviables carbe read out though Raport
2, Aplisens Mobile Configurator other software using DD or DTM libraryexample bebw.

Current and four dynamic variables

Current | 3,96 mi

PoR. -0, 28 o

PY 3,684 KPa

v 3,089 “C

™ 14,046 o

Fy 20,155 GE

[[] Continuous reading [ Refresh |

Separake window

Figure20. Exampe of process variables readut window in Rapor.
3.2. Measurement input diagnogics

The input measurementcircuits are subject to continuous diagnostiggoviding the CPU with data on the
correctness othe measurement pocess Themonitoring cowers, irter alig the sensor measuringridge, ADC
transmitter, EEPROMof sensor parameers, sensorpower supply gsgems, connections between sensor com-
ponents,digital data transfer via sensor galvamisulationbarrier. The deteted failures are aralysed by the
software and in the event of ahreat to the sabty fundion, the current output is set to alarm mode
(C 4.9,(C 4.9.
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4. Charactersticsof process measurement output

41.Bastdzy A I YR dza SNRA& dzy A

The transmitter dlows fa setting one of manyavailable phgical units of pressure, level or force
(C 13.2.2. After hanging thephysical unit, the corversbn to a newly selected unit occurs automatically.
Ushg HART communicaton, the usercan configue his/her own 6character desdption of the unit displayed
on LCD3¢ 13.2.9. It is pssilde to displayASCltharacters from the range(32...96dec)or (20 ... 60 hexi.e.:
"#$%&'()*+,-./0123456B9:;<=>? @ABCDERGBKLMNOPQRSBVWXYA[" *

Lowercase letters are exchanged automaticallyufgpercase ones; other unsupported charais are diplayed

as*.

When a u®r-defined unit is wsed, itis requred to enter its nameand scaling paraméers. Tte scaihg of the
dza § bR involes entry of adigital value for 0% setpoint of the set rangédth and 100% setpoint of set
range widthd ¢ K & uritz& SsidXovisudize the value displayed onLCD andloes not affect the pocess
variable ofthe measiremert expressed intte basic uniand the proessvalue of the current setpoint in the
currentloop.

LCD parameters

Local operation Enabled -

Display Installed -

LCD 1 display variable Current -

LCD 2 display variable Primary process variable - Display unit
Display decmal point OO A

Meter display mode

Fead parameters Write parameters

Figure21. Exempry settings of he stat of range, end of range @R dzufithdne in Raport 2
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4.2. St range

The set range rders to the setpints of theprocess currenoutput. The setpoint of the process output rta
be presented in percent or in miliampes. The LR pdnt of the sé range coresponds to the currert
of 4000 mA, whereas the URMint corresporsto the currert of 20.000 mAThe LRV andR)V points cate
assigned to different pressures from the m@nitter's base range while maintainingetconditionfor minimum
range width of the set MSV. The reversal chaaderistics can also bset where the IRVpoint is asgjned to the
pressure highethan the URV g@int, while maintaining the minimum MSV set gawidth.

The figure below shows the tramdtter set range and limits related to the permissible set range, digtal
processing rangend saturation imits of ADC pressure measuremdntransmitter. As standardyalues of
4 mA/20 mA currents are assignedliBV/URV points. In order to obtain reversharacteistics, it is posible
to reverse the assgnmentso thatthe LRV/URYV points aessigned to 20 mA/4 mA curents.

Set range and measurement limits

Lower Saturation Limit
Lower Processing Limit
Upper Range Limit
Upper Processing Limit
Upper Saturation Limit

Lower Range Limit

4..20mA

| T T I
LSAL LPL LRL(LSL) LRV URV URL(USL) UPL USAL

Figure22. S¢ range and measurement limits

4.3. Digital dampirgtime constant

The transmitter allows foadjustingthe damping of he meaurenent process value. Thestandadized meas-
urement procesvariable can besuppresed bya digital inertal element @ the first oder for time constant
parameterised in the rarg2 ¥ _  ['s. Emtry @fd Paramatén a floathg-point format is avaiable via soft-
ware wsing HART commication (C 6), e.g. Raport 2 by Aplisens S.A. It is @isssible to set in the local
MENU € 13.2.1) one of he sx predefinediixeddamgngtimeconsta/ i & _ , 10, 30, B0 sHThe ppeure
process ariable subjectedo damping in the inerting unit is:
- converted to the selected unit and presented on thisptay € 13.2.1) or available for readipvia
HART emmunication ¢ 13.1);
- corverted according to theet range and presented as output setpoint percentage (0... 1@0%jt-
put current setpoint (4 ... 20 mA).
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4.4, Linear characteristics transfer futions

In sane applicationst is recommended to @nvert the linear process varidb of the output controlsetpoint
with a specific function. The following mathematical trah signal transformation functions are available:
- linear, i.e. no transformation;
- secondstageroot characterstics with relay chareteristics and 0.2% hysteresiéthe setpoint value in
the dead band
- YFydzZFlF OGdzZNBENR& Rdz f f A gushd-Elge Qdot diaraOtariSth far icanStant b 2
dead band= 0.6% of setpoint value;
- manufadi dzMXsNde linearcharacteristics No 2 4second-stage root characterists and 0.2%
hysteresis of the setpointalue in thedead band

- square characteristics;
- spedal multipoint linearization based on usenodified table.

In addition to the hear charackeristics usedn the measurements oklel, force, pressure and diffential pres-

sure, the root characterists is often used for flow measurements. Therefaransmitter APC(RR0O00ALW
Exd,Exi/Exdallows the user to select 3 types of root charactecsasdescribed below.

4.5. Basc root characteristics

| =

1

%

| >
0%  08% 1,0% X %]

Figure23. Root characteristics with adjustatdead band

GwSft I &¢ @foeldwlthedes] MandTine figure shows exemplary values for thedssd bandof 1%.

C Ltlfe case of pressure/flownérease inpoint [1]¢[2], the hysteresis of 0.2% is acted and function
Y = 0 is converted to root function ¥/%. The pressure measured above point [3] will be converted to the root
function.

S L ye cas& 6pressure/flow dre in poirt [3]¢[4], root function Y=/X is converted 6 function Y=0.
The pressurdelow point [1] will be converted to Y= 0. Thead band of the root characteristics is configurable
in the full range of @L00% using ART communicatio or in a limited rage of predefined valuesusing the
local MENU. In owite applications the valuesra typically set to approx. 1% of the output peint.
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46.al ydzF I OG dzZNBENRa NR2G OKI NI OGSNAR&adGAOa m

| =
0%  06% 08% X [%]

Figure24. The manufacturef @ot characterisics 1 with fixed points o the characteristic change abints
0.6% and 0.8%.

¢ Point [1] of the 0.6% setpoint of the X output@6 mA on linear characteristic) in which linear function
Y = X is converted to lineamction with a larger slope Y = Xn.

¢ In point [2] of the 0.8% setpoint of the X outp#t.128 mA on linear @racteristics), linear function Y= Xn
is converted to root function/X. Unlike the base root characteristics, this characteristicavs for monitoring
of small flowsbelow the dead band, e.g when the valve closes orilzy &8 ONB 6§ SR ® effectDf thea G NP | S ¢
measurement at the limit of the function concatenation is also significantly smaller. The values of concatena-
tion points are fked and cannot be modified.
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4.7. ManufacturerQ @ot characteristics 2

-~ >
0%  08% 1,0% X [%]
Figure25. ManufeD 1 dzZNBE NR& NR 2 G OKIF NI Ol BaNdaadhjs@rdsis®.2%. A G K | R2dza it o

The figure shows exemplary values for the set dieandldof 1%.

G Ly GKS Ole#l@v irgrd@ase iniNdha[HfzNdhe hysteresis ©0.2% is activated and lire
function Y = X is converted to root functigit. The pressure measured abopeint [1]-[2] will be converted to
the root function.

< Ltlye case of presure/flowdrop inpoint [3]c[4], root function Y=/X is converted to lineafunction
Y=X. The pressure below point-[8] will be converted to linear function. The debdnd of the root character-
istics can be configed in alimited range é pre-defined \alues wing the localMENU or in the full range of0
100% using HART comnications. In orsite applications the values are typically set to approx. 1% of the out-
put setpoint. Unlike the base root characteristics stbharaderistics allowsor monitoring of smdl flows, e.g.
when the valve closes or is serewed, simultaneousl B RdzOAy 3 G KS GNAy3IAy3IE 2F GKS
when the linear function concatenates with the root function.
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RS2 Raport 2.0

File  Converter Settings Help

Q¥ B XK

Practice
O Identification
Unit kPa -
000
| =2 Description
i Transfer function Square root function  + | Startpointrad |1 %o
Process varishles Lower sensar limit -1,00  kPa
Upper sensor limit 101,00 kPa
Common parameters
Minimum span 6,00 kPa
& Basic commands
Lower range valug 0,21 kPa
.-
q_ Specific parameters Upper range value 11,21 kPa
Damping value 0 s

2ai LCD

Read parameters
'.|__{ Linearisation

Figure26. Exampe of a tab inRaport2, in which thetype of processing charactstics and thedead bandof
the root characteristics are configured.

4.8. Output signal 4... 20 mA HART

Transmitter APC(RR000ALWEXd,Exi/Exdprovides a process vahe of the masuremert referenced tothe
set range of pressure via the vak of current incurrent loop4 ... 20 n\. For practial reasons, the transmitter's
current controller lower saturation point is below the 0% setpoint aneDi§4% (3.900 mA) for hENORMAL
mode and -1.25% (3.800 mA)f the NAMURmode. For the same reass, the upper satration pointof the
setpoint is 10313% (20.500 mA).

Set range current, saturation currents and alarm currents.

Lower saturation l_lp;_)er saturation
limits limit

4..20mA

3,800 mA (NAMUR

20,500 mA
20,660 mA

~‘ 3,900 mA (NORM

3,600 mA

™
w
|~

|
Z

4..20 mA 1

0mA 3,800/ 3,900 mA 20,500 mA 20,660 mA Current

N

Figure27. Set range current, saturation currents, alarm currents.

¢ Area of curent set to 4... 20mA correspondingo the 0... 100% setpoint of the process output.
¢ Lower saturation current of 3.800 mA for NAMUR mode.

¢ Lower saturation current of 3.900 mA for NORMAL mode.

¢ Upper saturation current of 20.500A for NAMUR ed NORMAL mad

50
Reviton 01.A.01/2020.11



ENIT.APC.RRALW2

¢ Alarm current are |_AL< 3.600 mA for internal diagnostic alarms oraams related to safe failures
with external diagnostics.
¢ Alarm current area |_AL28.660 mA for alarms related to safe failures with externaghostics.

The measurementprocessvariable expressd in the basic unit of pressure, force or level is also available via

HART communication using a current loop as a physical layer. Digital HART communication is based on FSK
modulation of BELL202 typetWifrequencesof 2200 Hz at 1200 H respectively¥ NJ dné ' yR damé & ¢ NJ
APC(R2000ALWEXd Exi/Exdhas an implemented communication stack with an application layer consistent

with HART 5.and HART {C 13.1).

4.9. Alarmsignal levels

Below lower sturation thresholds there is an alarm current setting area covering the range €03t6A.Due
to the specification of Exd, Exi / Exd converters, the FMEDA calculation has adopted a dsebhseelatal

to cortrolling the oui LJdzi S E O S S RRowths rehson, the trangdiuder setsetcurrent at the current
output in the active diagnostic alarm mode: For this reason, the transducer sets the current at the current out-
put in the activediagnostic alan mode:

_ E [%]
|_AL=3,6007-L-~ 16 [m4]

The diagnostialarm current is therefore nominally 810 mA In addition to the diagnostic alarm supported by

the transmitter current controller, there ialso a critical diagnostic alarm. This is arralmode suported by

an additional iMependentwatchdog systemit is triggered in the following cases:

- error of floatingpoint mathematical calculations;

- error in RAM dynamic memory;

- error in the coefficiehmemory or FLASH memory;

- errorin main CPU Isy

- inconsisency of 8 siccessive valuesf the aurrent setpointwith the measured current value in the current
loop;

- disturbance of the programme automatic system resulting in exceeding the watchdog refreskvihdow
of the critical alarmmode WDT_SIL.

The criticalalarm modeis used due tdhe needof immediate disonnection of the transmitter from the cur-
rent loop (associated process current drop below the alarm threshold). The specified causes of thearsro
critical due to the inability to guaraee in such enditions the correct cours of numerical calculatios and
consequently the reliability of the output process variable.

A Occurrence of a critical alarm usually indicates a serious damage tdridwesmitter and the
necessity to repair it at thenanufactureNJplant.

However, thereare two exceptions.

Thefirst one is too low power voltage inconsistent with the technical conditions, causing shortage of supply
voltage on the transmitter terminal@hen the output current is high.

The other one i very highexcessiveinterruption lewel in the current loop Ihe supplying the transmitter.
Excessive interference may destabilize the operation of the transducer systems responsible for the control
measuement of current flowing in the current loop. Titfferencebetween thevalue of the securrent for

the controler and the measured value, which lasts for a longer period of time may also cause the critical alarm
to be set.In the case of a critical ala; the transmitter display goes out, and the atacurrent ismuch less
than3.440mA ard it isapproximately 300 mA.
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APC(RPROOALWEXd, Exi/ExdTypes of diagnostic atms with comment
Alarmtype Alarm current [mA] Comment
Nominal alarm current = 3.440 mA. This is an alarm
rent caused bynon-critical events or failures in terms o
the process and operation of the transmitter. In case
a hazardous event the transmitter internal diagnost
alwaysapplies alarm current < 3.600 mA.
The rated alarm current is 0.2 0.3 mA. Thiss an alam
current caused by critical events or failures in terms of
process and operation of the transmitter. The criti
Critical alarm << 3,80 alarm latches its condition, which means that it is nec
saryto disconnect power supply from the transmitten@
then to recanect it inorder to restore the transmitter to
operation.
The internal diagnostics does not use alarm current
> 20.660 mA (this is the maximum value of the current
setpointincreased by anaximum safe error 1%). This
current may, however, appear in the current loopthe
case of occurrence of the szalleddangeroudailure, i.e.

. : < 3,80 mA
Diagnostic alarm

Acelﬁc:umsgta?:(;; the failure which results in the increase of current in the
ge >20,660 mA currentloop above 20.660 mA withaothe participaton of
with external . : . . .
. . the transmitter internal diagnostics. If the supporting PL
diagnostics

is configured taletect a dangerous condition for currents
above 20.660 mA, such errors may be detectedamg-
nosable. Some of théangeraisfailures that are not diag-
nosal by internal dagnostics also result in the current
value < 3.600 mA.

Table7. Types of diagnostic alarms with comment
4.10. Loading of current loop 4.. 20 mA with seriatesistance

The power line resistance, power source sémice and other additional seriakesistances increase the kage
drops between thegpower source and the transmitter terminals. The maximum transmitter current under nor-
mal operationconditions is defined a$_max =20.500 mA + E

where E is a permissikafe error whicK  AG3L60gNA. The maximum resistance value in the power circuit
(along with the power cables resistance) is definedhs/formula:

. Y Yo [¢
a0 M 7502066 [0]

where:

U ¢ voltage of 4X 20 mA current loop powesupply unit in [V];

Umin¢ minimumpower supplyoltage

Ruax¢Yl EAYdzY LI2GSNI &dzlJL @ fAyS NBaraidlyOS Ay wKeod
The above formula may be useddescribethe indicative dependency of the maximum load resistance on the
power supply voltageFigure 29 shownaximum load resistander Exi/Exdversion without badlight.

Thevaluesof power supply voltageis definedin Tale 6.

52
Revison 01.A.M1/2020.11



ENIT.APC.RRALW2

A

RL_max
[Q]

1186

895

653

411 —

169
0 | | | >

11,5 15 20 25 30 36 UI[V]

Figure28. The maximum load resistanceRiax@ K8 Ay (i KS & dzLJLif Bxi/Exdergi@withdut G NI y a YA i
backlightdepending on the powesupply voltage U [V].

HART local communication jump@ Figure30) mounted.

In applications where the supply voltage asver than the mminal sipply voltage (24 V DC), it is necessary to

pay particular attentiona the voltage drop on the resistance incorporated in seii@e the power sipply line

in order to wsethe local HART communicati@ Figure30). After removing the jumper mounted on the elec-

trical connection termine 8 X (G KS NBAA&AG2NI nnn wK8 #hKibdeyfranSnittterdse G KS 2
switched in serigto the current line causing additional voltage drop. It can be up to approxD&\increasing

the minimum supply voltage by this value. After performiconfiguration or local HART readts, it is recom-

mended to reassemble the jumpéE Figure30).

4.11. Current controller resolution 4... 20 mA

Thecurrent controller used to control the output current of the transteit operates on thebasis of a 1it
DAC digitahnalog transmitte. Effective controller current resolution is approximately .0 C 8.3).

4.12. Dynamic parameters of digital measurement

In the full measurement yxle the transmitter performs the measurements of basic input pressure values
and temperatures and measurements of adalital diagnosticselated variables. The full measurement cycle
related to the refreshing of th@rocess output wih a successive valdasts 330 ms (3 measurement cycles per
second).

4.13. Dynamic parameters of current output

¢KS LINPOS&daa OdzNNByild 2dzildzi A& NBFTFNBaAKSR Sngétd®dd oon Yad
by the hardware lowpass filter is approx. 66 ms.
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4.14. Process measurement output diagnostics

The transmitter diagnostic systems control the procgasgable of the currentmeasurement output for compli-
ance with the calculated current set value. If the measured value of cuimethie current lop is different by
more than 1% of the set range (1&) than the set value, the transmitter diagnosticdl attivate alarml_AL <
3.600 mA If the alarm current is also affected by the error greater than 1% of the set range
(160 kA), the diagnostic sysem will activate the critical alarm by enabling an additional protection module
WDT_SIlUn this case the atm current will be lowethan 0300 mA. The critical alarm will last until the power
supply is disconnected and then reconnectedthe transmitte. For more information on diagnostic alarms,
see(C 4.9).

5. Software version of the main nerocontroller CPU
APC(RPOOOALWEXd,Exi/Exd Software version of the maimicrocontroller CPU

Major/minor version Date of entry e N—
number
2/3 . .
MPCSCPU_0x77_203.hex 11-2019 First version ofthe software

Table8. Sdtware version of the main microcontroller CPU.
6. HARTC specific data related to thgrotocol application layer

Universal commands and genemirpose commands are implemented in the transmitter accordinght®
requirements of HART stdard rev. 5.1and HART 7 The manufacturer's specific commands meet the re-
quirements of the HARStandard, but have a structure not described in the standard. Data with the structure
of the manufacturer's specific commands aret available in this documetation. However, tley maybe made
available in specific cases. The following commands and asbp@rameters and methods are available:

APC(RROOOALWEXd,EXxi/Exd Specific data related to the HAR&v.5.1 protocol application layer
HART Type Function
Gommand No yp
Universalcommands
0 READ Read unique identifier
1 READ Read primary variable
2 READ Readcurrent and percent of range
3 READ Read current and four dynamics variables
6 WRITE Write pooling address
11 READ Read unique idetifier associéed with TAG
12 READ Read messag
13 READ Read TAG, DESCRIPTOR, DATE
14 READ Read PV sensarformation
15 READ Read output information
16 READ Read final Assembly Number
17 WRITE Write message
18 WRITE Write tag, descriptor, date
19 WRIE Write final assembly number
Gereral-purpose commands
34 WRITE Write PV damping value
35 WRITE Write PV unit code and upper and lower range values
36 WRITE Set PV upper range value URV by PV value
37 WRITE Set PV lower range value LRV by PVevalu
38 WRITE Regta O2 Yy TA JdayeR dilag2 y OK |
40 WRITE Enter/exit PV current mode
42 WRITE Perform master reset
43 WRITE Set PV zero
44 WRITE Write PV unit
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45 WRITE Trim PV current DAC zero
46 WRITE Trim PV current DAC gain
47 WRITE Write PV trangdr function
48 READ Read additionalrangamitter status
59 WRITE Set numbers ofesponse preambles
al ydzFl O dzZNBNR&a alLISOATAO O2YYIl yRA
128 READ Read static data materials
129 READ Read device variable trim points
130 WRITE Trim upper sensor calibration
131 WRITE Trimlower sensor calibrabn
LCD1 variable, LCD@riable, decimal points, LCD operation, key
132 WRTE .
boards operatiory set local control modes
133 READ Read local control modes
135 WRITE Write user's characteristic coefficients
136 READ Read wse's chaacteristic coefficiers
138 WRITE Return to factory settings
141 WRITE Write Analog Input function block configurations
142 READ Read Analog Input function block configurations
230 READ Read CPU, Master, Slave, HART firmuwarision
231 READ Read poduct codes
233 READ Read separdor codes
235 READ Read manifold codes
237 READ Read operational limits
240 WRITE Write long TAG
241 READ Read long TAG
242 WRITE Write sqrt start point coefficient
243 READ Read sqgrstart point coeffcient
244 WRIE Write User's unit ameand rearange coefficients
245 READ Read User's unit name and rearrange coefficients
246 WRITE 2NAGS Odzali2YSNRa aSOdNRiGe Oz
247 WRITE Set write protect code

Table9. Specific data ratedto the HAR application layeHARTrev.5.1.

APC(RROOOALWEXd,EXi/Exd Specific data related to the HAR®@v.7 protocol application layer
alalCtel L Type Function

mand No

Universal commands

0 READ Read uniqueadentifier

1 READ Read primary variable

2 READ Readcurrent and percent ofange

3 READ Read curent and four dynamics variables

6 WRITE Write pooling address

7 WRITE Read Loop Configuration

8 READ Read Dynamic Variab&assifications

9 READ Read Device Variables with Status

11 READ Read uniquédentifier associated wit TAG

12 READ Read mssage

13 READ Read TAG, DESCRIPTOR, DATE

14 READ Read PV sensor information

15 READ Read output information

16 READ Readfinal Assembly Number

17 WRITE Write message

18 WRITE Write tag, descriptor, date
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19 WRITE Write final asembly number

20 READ Read Long Tag

21 READ Read Unique Identifier Associated With Long Tag

22 WRITE Write Long Tag

38 WRITE ResetConfiguration Changed Flag

48 READ Read Additional Device Status

Generalpurpose commands

31 READWRTE Extended CommahNumbers

34 WRITE Write Primary Variable Damping Value

35 WRITE Write Primary Variable Range Values

36 WRITE Set Primaryariable Upper Range Value

37 WRITE Set Primary Variable Lower Range Value

38 WRITE Reset Configuratio@hanged Flag

40 WRITE Erter/Exit fixed CurrenMode

42 WRITE Perform Device Reset

43 WRITE Set Primary Variable Zero

44 WRITE Write Primarywariable Units

45 WRITE Trim Loop Current Zero

46 WRITE Trim Loop Current Gain

a7 WRITE Write Primary Variale Transfer Function

50 READ Read Pnamic Varible Assignments

54 READ Read Device Variable Information

59 WRITE Write Number Of Response Preambles

80 READ Read Device Variable Trim Points

81 READ Read Device Variable Trim Guidelines

82 WRITE Write Devte Variable Trim Point

83 WRITE Reset Devie Variable Trim

1280 READ Read Pressure Status

1281 READ ReadCapabilities

1282 READ Read Supported Status Mask

1283 READ Read Pressure Sensor Information

1284 READ Read Process Connection

1285 READ Real Asociated Device Varidbs

Manuf: O (i dzN&iRREmmands

128 READ Read static data materials

129 READ Read device variable trim points

130 WRITE Trim upper sensor calibration

131 WRITE Trim lower sensor calibration

132 WRITE LCD1 variablg, LCm&riable, decimal pointsl. (D operdion, key-
boards operation- set local control modes

133 READ Readocal control modes

134 WRITE Write HART5/HART7 mode

135 WRITE Write user's characteristic coefficients

136 READ Read user's characteristic coefficien

138 WRITE Return to &ctory setings

141 WRITE Write Analog Input function bloasonfigurations

142 READ Read Analog Input function block configurations

230 READ Read CPU, Master, Slave, HART firmware revision

231 READ Read product codes

233 READ Real separator codes

235 READ Readmanifold cales

237 READ Readoperational limits

240 WRITE Write long TAG

241 READ Read long TAG

56
Revison 01.A.M1/2020.11




ENIT.APC.RRALW2

242 WRITE Write sqrt start point coefficient

243 READ Read sqrt start point coefficient

244 WRITE Write User's unit ameand rearrange coeffi@nts

245 READ Read Usr's unit nameand rearrange coefficients

246 WRITE 2NAUS Odzad2YSNRa aSOdaNRAGE O2R
247 WRITE Set write protect code

Tablel0. Specific data related to the HART application layeRFHAv.7.

57
Revison 01.A.M1/2020.11




ENIT.APC.RRALW2

7. Power supply

7.1. Gabling specification

Aplisens S.A. recommends using twive screened twisted pair cable. The recommended external diameter
of the cable for the glands sold with the product is from 5 to 10 mm. In the case of using glandasspditgh

the customer, tle outer diarreter of theconductor shall be selected according to the gland specifications so as
to ensure tightness of the cable gland.

7.2. Electric connection terminals functions

1
5 (o)
3 ) . O,
gigig)e
7\ wETN2
. 6
o) o) 4 @

Figure29. APC(R2000ALWEXd, Exi/ExdElecticalconnectioncompatment, electrical erminals and their
functions.

1-Housing.

2 ¢ Local HART communication jumper.

3 ¢ Internal ground terminal.

4 ¢ External ground terminal.

5 ¢ Transmitter power terminals, current loop 4 ... 2G\m

6 ¢ Ammder connection terminals foruninterruptible curent measurement.
7 ¢ DesignatiorSA varianwith integratedovervoltageprotection.

e Internal electrical switching terminals are suitable for conductors with the esestion
from 0.5 to 2.5 mm?. The internal and extenal ekctrical graind terminal of the body is

suitable for conductors with crossection from 0.5 to 5 mf
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7.3. Electrical connection of power supply

& Warning!

Power cables may be live!
There is a risk of electrshockandor explosion!
- When using théransmiter in expbsionrisk atmospheres, the system must comply with local national
standards and regulations, with intrinsic safety instructions and installation drawings.
- All explosion protection data is given separae documentation which is availde on request
(C 16.2. The Ex documentation is typically supplied with all transmitters approved foinuseplo-
sionrisk atmospheres.

Power supply from cable line.4 20 mA shaild be connected to terminal§SIGNAIl+] and[SIGNAL-] according
to the figure (C Figure29).

7.4. Shielding, equipotential bonding

Optimal protection against interference is provided by the earthing of theen on toth sides (in the cabinet
andequipment). In casef potential difference between earthing points of devices which may result in the
flow of equipotential currents, the screen shall be earthed on one gigleeferably at the transmitter.

When usel in potertially explosive environmentsthe aplicable reglations must be observed. Separate Ex
documentation with additional technical data and instructions is attached to all Ex transmitters.

7.5. Electrical connection of uninterruptible current measuremem the arrent loop

The transmitter @ablesuninterruptible current measurement in the current loop using a milliammeter. In
2NRSNJ G2 YIFIAYyGlFrAY GKS YSFadaNBYSyid SNNEBN X nonp>s (KS
The milliammeter must be ecmeded to terminals[+ Test]and [- Test]. The miliammeter connection diagram

is shown irFigure(C Figure29).

7.6. Electrical connection of local and remote HART communication

7.6.1. Connection of transmitter with the option of using local HART comnuation.
TransmitterAPC(RR2000ALWEXd, Exi/Exdllows to use the local HART communication. To do this you can use
a HART communicator unit or modem interoperating with a computer or a smartphone.
In order to establish the local communication, it is necessary to:
- unscrew hetransmitter's electrical connection cover;
- NBY2@S 11wt O2YYdzyAOI GA2Y 2dzYLISNI T
- connect the communicator or modem to terminals and carry out the planned operations;
- FFAOSNI O2YLX SGAy3a GKS O2YYdzyAOlF GA2y S dobreitposif{ GKS |
tion according to € Figure30);
- close the cover of the trasmitter electrical connection, paying attention to its correct tightening.

Please note!
Opening of the HART jumper results in applying resis ofd n 1 Kieskiryline34S 2mA. This resistance
reduces voltage on transmitter suppigrminals by approximately 5 V DC for the maximum current, which can
be set by the transmitterTherefore, when the jumper is removed, the minimum power dypliage increas-
eshby 5,3 VDC. When using power supplies with supply voltages below 17 V D@jddh& supply voltage
deficit on the transmitteterminals during operation, the HART jumper must be dismantled only for the time of
performing the HART &@l cormunication. @nnection diagram of the communicator or modem to energized
transmitter APC(R2000ALWEXd, Exi/Ex& shown in the figure below.
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Hazardous zone Safe zone
Aplisens Mobile “B
Configurator 0 <:> Uw '
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T{ |
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. ; K ntrinsically ‘
/e~ 1 | | ;II safe barrier 3 Power supp|y
I Ro> 2400 -
+TEST + = |—I-TEST I I
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240Q

SIGNAL =
s88
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ooo
| Communicator |
Fgure3l ElectricalconB OGA2Y nXun Y! 2F 1 !lwe¢. G2 GNFYyaYAGGSNI Ay 9F

ing important information related to the installation #meprod versions of the transmit-

2 It is mandatory to read EN.IX.APC.APR.ALW ExpjasiohDevice User Manual, canh-
ter.
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7.6.2. Connection of transmitter with the option of using remote HART communioati

For remote communication, where theconnection point of Master HART is not lbea for the transmitter, its

necessary to ensure the resistance2oinn K 0SG6SSy

connection point. In the case when the tremitter is sipplied from smart cards ofmeasuring systems
equipped with HART communication, such resistanessiglly not required. Its function islfilled by the ac-
tive impedance on the system measurement card provided with HART communications miodoése 6
measuiement cards with HARGommunication, the manufacturer's recommendations shall be adhered to.

7.7.Overvoltageprotections (optional)

Trarsmitters comply with EMC standartts safetyrelated products used in general industrial environment.
Transmitters irflameproof versiorarefitted with overvoltage protection. In intrinsically safe transmitters, in

0KS L} gSNJ

a dzLJLJt &

order to increase the resistance to e@ssive surge, it isgssible to use the overvoltage protecti@Aversion.
Transmitters with integrated overvoltage protecti®@Ashould be grounded.

Overvoltage protection parameters in transmittersiRd or EXiExd SA versions:
- discharge threshold vape: 2® V DC;
- discharge threshold imgse voltaye: 450 V (puls200V/x a O T
- dischargethreK 2 f R A YLJzZ &S @2f (I 3SY
- RAAOKI NBHS OdzNNByid F2NIm &dzNASY Hn {!Z ykHAN
- discharge current fIol0 surgeslOkAy Kk HA kxa T
- discharge currentfoBOOSUB SaY Hnn 'S MAakmMaan xao

Transnitter APGR)}2000ALWEXd, Exi/Extlas a internal and external edhing terminal. The method of earth-

ing and the type of condators used are defined Hgcal regulations.

7.8. Suppy voltages

cnn =+ 06 Ldz

as wmnnn

&

APC(R)2000ALWEXd, Exi/ExdMinimum and maximumsupply voltage

Electionics version

Minimum supply voltage

Maximum supply voltage

4 ... 20 mA HARExdversion*

105V DC

55V DC

4 ... 20 mA HAREXI/Exd

versian *

11.5v DC

30 V DQ@or Exiversion
55V DCfor Exd version

(C 16.2.

* For details on intrinsicallysafe and flameproofversion see Exiand Exddocumentation

Tablell Minimum andmaximum supply voltage.

Chek that for the maximum possible currengetpoint (20.660mA) thevoltage on the
transmitter's supply terminals @mplies with the requirements set out in the table and

on the transmitter nameplate.

7.9. Impact of supply voltage oDCtransmitter (supply voltaye range from mnimum to
maximum under eference conditions)

xaT

Any noticeable impact of volige change within theange from the minimum to maximum on digital readings
of the process variable value of the measurement was notdou

7.10. Impact of supply voltageon DAC transmiter

It was found that he supply voltage variatin has negligible impactnathe value of processurrent. This effect
results from the flow of the shunt current of overvoltage elements used in the transniitpert power supply
system. TR maxmum impadc of the supply voltageeferenced to the currentange width of 16 mA doesot

exceed 0.000546/V.
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7.11. Total impact of supply voltage on measurement (ADC + DAC)

The total impact of the supply voltage covering thepart on ADC BACreferencedto the currentrange width
of 16 mA doesiot exceed 0.008% V.

7.12. Permissible levels of rippland differential interruptions in power supply line

Transmitter APC(RRO00ALWEXd, Exi/Exdomplies with the requirements of PEN 6138-1, PNEN613262-
1, PNEN 61326-2-3, PNEN 61326€3-1 and PNEN 6D00referenced therein.

With regard to voltages dips and failwfor the 1/0 controlconnectiors, the standards do not determine the
levels and duration of the tests. However, using th@raach whee loop 4 ... 20nA isregardedas DC supply
port, resisancemeasurements were performed.

Maximum permissible durationfosupply voltage failte < 1 ms when the DS criterion is met in terms of
continuous performance of the safety function.

Maximum permisgle duration d voltage dip p to 40% of the rated vcadige of 24 V DC on the transmitter
terminals < 3 ms, when the [@8terion is met in tems of continuous performance of the safety function.
Maximum permissible duration of voltage dip up 760% of therated voltageof 24 V DC onhe transmitter
terminals <3 ms, when the DS criterion is met in terms of continuous pennce of the safetyunction.

A separate issue is the permissible interruption level required to ensure the correct HARAUn@ation
In order toensurea low eror rate, it is requiredad provide the power supply that meets the following criteria:

APGR)2000ALWEXd, Exi/ExdPermissble supply interruption level required for correct HART
communication

Item
No

1 Maximum interuption voltage in band 0... 63 Hz 138 mV RMS

138 mV ... 2.2 mV RMS with
decrement of 40 dB/decade
3 Maximum interruption voltage in bad 500 ... 10 kHz 2.2 mVRMS
Maximuminterruption voltage in bad 10kHz ... 3.2 2.2mV ... 707 mV RMS with
MHz increment of 20 dB/decade
Table 12. Permissible supply interruption level required for correct HART communication.

Maximum nterruption voltage Voltage valie, characteristics

2 | Maximum interruption voltagén band 63... 500 Hz

4

Theabovementioned canditions are ilustrated in the following figre

HART Communication Foundation Document Number: HCF_SPEC-54
FSK Physical Layer Specification

707

+20 dB/dec
138

mV RMS”
-40|dB/dec

47Hz 63Hz 500H=z 10 kH=z 32 MHz
Frequency

Note: For sinusoidal noise Vpp = 2.8 x VEMS
For white noise Vpp = 6 x VEMS

Figure32. Requirements for the maximumterruption level in he transmitter power supply approved for
correct HART communication.
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8. Transmitter parameters riated to process measrement

8.1. Reference climatic conditions

Constat reference temperature of 22 6c§. p 0
Constant relative humity in the range of: 10.. 80% rH.

8.2. Impact of mounting position on measurement

During installationof the transmitter on g&e it may be equired to correct the effect of the position o the
YSIF&dzNBYSylid ¢KA& AYLI OG I LILIwhiShEs cdnBectdd Kafie giaMthtignal Y A ( G S NJ
impact on the silicon measuring diaphragm and is gredber Jower base measureemt range of tle transmit-

ter is. To perform the pressure resely after installation, use the local MEN@@ 13.2.13) and perform a
PVZERGQunction in it or perform this operation using HART communication usitgramunicator,  or

smartphone. It should be noted that the émsmiters with ABS ranges do nonhable resetting operations.
However,ABSranges due to the se of higher pressure ranges are less sensitive to the impact of the mounting
position.

8.3. Measuremert resolution

The re®lution of the digital measurement valudeperds on the measuring range dfd transmitter and is
slightly diffeent for each base rangeA 24bit ADC analogligital transmitter is used for pressure/differential
pressure measurementé&pproximately 3% ofthe rangeis used out of the transmittefull range of processing
voltage, vhich reduces the theoretical resolon to about 22 bits. Tarefore, the theoretical resolution of the
digital measurement is approximately 0.000024% of theebeange. Theftective resoluion of digital meas-
urement taking into account the stable numberfaneasurement bits is however lowand amount to approx-
imately 0.0015% of the base range. Since, simply speaking the entire pressure process variablengrpatssi
basicdly corsists of a serial connection of the AD@age and the DAC stage, the finasolution will bedeter-
mined by themodule with the smallesprocessing resolution. It is an analdigital DAC transmitter module
based on a 1®it transmitter. The measuremnt resolution referenced to the process curreoutput is there-
FT2NB | LIANRE® mdn  x

APC(RPRO0O0OALWEXd, Exi/ExdPressure measuraent resolution
Type of Measurement
measurement| resolution

ADC 0.000024%

Comments

Refers to the total resation of the analoedigital module for the
base range.

Refes to the effective resolution of the analatigital module for the
baserange.

Refers to total resolution of thenalogdigital and digitatanalog
module referencd to the current outpt.

ADC 0.001%%

DAC 0.005%F MA |

Tablel3. Pressure mesurement resolution.
8.4.Impact of vibration on measurement

During the tess of transmitters RC(R2000ALWExd, Exi/Exih aluminiumhousing € 10.5 vibrations lave
slightimpact a the process variable measuremefithe maximum impact of vibrations was obseruedeso-

nance frequencies, the variah amgitude of thecurrent process varidke for the transmitter's base range did

not exceed 0.82% of the measuremenand S 0 p  xWere perfdrBed iin 3 transducexes in accordance

with PNEN 60068-6:2008 for the range of 10 Hz 60 Hz with @placenent amplitucec ofp n®op YYI | YR
arange of 60 HX wmnnn |1 gAdK Oafysd (imkiSy During GeOtdds SiNttarismiteng
APC(RROOOALWEXd, Exi/Exih the stainlesssteel housing@ 10.5) vibrations haveslightimpact on tre pro-

cess variable measurement. The maximum impact of vibratwas observed imesmancefrequencies, the
variationamplitude of the curent process variable for the transmitter's base range did not exceed 0.032% of
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the measurenent range (5k ! 0 @

600682-6:2008 for the rarge 10 Hz ... 60 Hz with diggement amplitude of

cn

I X mnannn |1

8.5. Measuring ranges

8.5.1. APG2000ALWEXd, Exi/Exd

¢ Kv&e pérdrnadiin 3 transmitter axes in accordance with-EN

gAURONMB2 yaldl yi

nomp

YYZ FyR F2NJ |

I OOSt SN A2y 27

APG-2000ALWEXd, Exi/ExdMeasuring ranges

Minimum adpsta- . . Permissible
No. Base range ble width of the Option of chang|.g the start ovgrload

measuring range of the measuring range (W|th0ut'

hysteresis)

1 0... 100MPa 1 MPa 0...99 MPa 120 MPa
2 n X cn atl 600 kR n 59,4 MPa 120 MPa
3 0..30 MPa* 300 kPa 0...29,MPa 45 MPa
4 n  XMRat 160 kPa n X mMpXIyn 45 MPa
5 0...7 MPa ** 70 kPa 0...6,93 MPa 14 MPa
6 XM X ¥ oat | 71 kPa NNZIM X @2 PH G 14 MPa
7 0...2,5MPa** 25 kR 0...2,475 MPa 5MPa
8 -nZM XH¥Ep at 26 kPa n X744MPa 5 MPa
9 0...0,MPa ** 7 kPa 0 ... 693 kPa 1,4 MPa
10 |[-mnn X *nn 8kPa n X cdodpH | 1,4MPa
11 | -100 ... 150 kPa ** 12 kPa -100 ... 138 kPa 400 kPa
12 | 0...200 kPa ** 10 kPa 0..19 kPa 400 kPa
13 | 0... 100 kPa ** 5 kPa 0...95 kPa 200 kPa
14 | -50 ... 50 kP&* 5 kPa -50 ... 45 kPa 200 kPa
15 | 0... 25 kPa ** 25 kR 0..225kPa 100 kPa
16 | -10... 10 kPa ** 2 kPa -10 ... 8 kPa 100 kPa
17 | -15..7kPa *** 0,5 kPa -1,5 ... 65 kPa 50 kPa
18 (irﬁyfsrikslz))& 0,2kPa 25..23kPa 50 kPa
19 ig}]?Iy'f'O?’L'S‘)P a 0,1 kPa -0,7...0,6 kPa 50 kPa
20 | 0...130 kPa (ABS) 10 kPa 0 ... 120 kPa (ABS) 200 kPa
21 | 0.. 70 kPa (ABS) 10 kPa 0 ... 690 kB (ABS) 1,4 MPa
22 | 0...2,5 MPa (ABS) 25 kPa 0 ... 2475 MPa (ABS) 5 MPa
23 | 0... 7 MPa (ABS) 70 kPa 0 ... 6,93 MPa (ABS) 14 MPa
24 | n 30 MPa (ABS) 300 kPa n X HpIT § 45MPa
25 |n X M at !l 100 kPa n  XOMPa g 45 MPa
26 |n X ™Mn atl 100kPa n X MpPa@Bs) 45 MPa
* ¢ only for transmiters without separator.
** ¢ range available in standard and HS versions.
HSt Ultra gable measuring element.
ABS absolute pressure

Tablel4. ARG2000ALWEXd, Exi/ExdVieasuring ranges.
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8.5.2.APR2000ALW Exd, Exi/Exd

APR2000ALW kd, Exi/Exd Measuring raiges
Minimum ad- C;;Tgc;rr:;{he
justable width Permissible overlad/ Pamissible
No. Base range start of the -
of the measur- . static pressure.
ing range measuring
range
1 n X 71 at 700kPa n X c¢ o | Ctypeconnection
2 0...1,6MPa ** 160 kPa 0 ... 1440 kP4 25 MR
3 0 ...250 kPa** 20 kPa 0 ... 230 kP3| 32 MPagc special executin
4 0... 100 kPa ** 5 kPa 0 ... 93 kPa| 41,3 MP& special execution
5 0... 25 kPa ** 1 kPa 0..24 kPa
6 -50... 50 kPa** 10 kPa -50 ... 40 kPa| P typeconnection
7 -10 ... 10 Ra 0,4 kPa -10 .. 9,6 kPa| 4 MPa
8 -0,5 ... 7kPa ** 0,4 kPa 0,5 ... 6,6 kPd 7MPa (for thefirst range)
-2,5 .. 2,5kPa 20 MPa
9 (only for HS) 0.2 kPa 2,5 ... 1,8 kPg 4 MPa for P typ connection
-0,7...0,7 MPa
10 (only for HS) 0,1 kPa -nxTt X 2 MPa
* ¢ recommended fo level measurerant with direct separatoand flooded (or emptylmpulse tube.
** ¢ rangeavailable in standard and HS versions.
HSt Ultra stable measuringlement.

Tablel5. APR2000ALWEXd, Exi/ExdVieasuring ranges.

APR2000ALWEXd,Exi/Exd Measuring ranges with dtance separatos or with distance and diret

separators
Minimum ad- Distance The maximum ajustable o
. . ) o Permissible
justable width of| between measuring range (taking intg .
No. Base range . . - staticpres-
the measuring vertical account actuaspacing of sure
range separators sep., vertically
i [1,6 + distance between
1 MC X amc 0,1m H0O KL, 7m sep. verticak 0,94)]m HO 4 MPa
) [5 + (distance betwesn
2 50 ... 50 kPa 0,5m HO A m sep. verticak 1,04)Jm HO 4 MPa
i [20 + (distance between
3 160 ... 20kPa 1,5m HO XKL5m sep. vertich x 1,04)]m HO 4 MPa
4 -160 ...1600 kPa 100 kPa XKL5m 1600 kPa 4 MPa

Please note! Presented in the tablearimum spacing of verticakparatorsappliesto level measuringthe
ability to reset tte transmitter with an empty taok. For measuring the deity or the phaseboundary Gugar
industry, chemical industry, refineries) spacing of vertical separators edarder.

Tablel6. APRROOOALWEXd, Exi/Exdith diaphragmseals Measuring ranges ith distance separataor dis-

tance anddirect separdors.
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APR2000ALWG Exd, Exi/Exd Measurement anges of the version with theonnectian for low
pressuregases neasurement
Minimum adjust- NG EELE . Permésible
! ing the start of | Pemissibe :
No. Base range able width of the . static
: the measuring overload
measuring range pressure.
range

1 0... 250 Pa 100 Pa 0...2400 P4 100 kPa 35 kPa
2 -250 ... 250 Pa 20 Pa -250 ... 230 Pa 35 kPa 35 kR
3 -700 ... 70 Pa 100 Pa -700 ... 600 Pz 35 kPa 35kPa
4 -2500 ... 2500 Pa 500 Pa -2500 ... 200 Pa| 100 kR 100 kPa
5 -10... 10 kR 2 kPa -10...8kPgd 100 KPa 100 kPa

Tablel7. APRROOCALWG Exd Exi/ExdMeasurement rangesf the version with theconnectionfor low pres-

suregasesneasurement

8.6. Basic measurement error

8.6.1. Basc measuement error of pressue transmitter ARJR)}2000ALWEXd Exi/Exd

The basic mesurement erra of APC(RR000ALWEXd Exi/Exd

Transmitter

Declaed error

- X pnZaTpE:T
APG2000ALWEXd EXxi/Exd - )X B 1 Brike ramgerlo);

- )X b nspeqig exécution)
APR-2000ALW Exd, Exi/Exd - X 87

Tablel8. Basic measurement error &PER)}2000ALWEXd Exi/Exd

8.6.2. Bast measurement error oflifferential pressure trangitter APR2000ALWG Exd, Exi/Exdwith con-
nection for low pressuregasesmeasuement.

Basicmeasurement error of APR2000ALWG Exd, Exi/Exavith connectionfor low pressuregass
measuement
Basicrange | n X ORgp| -Hpn X H -700X T1Tnn| -Hpne500Pa | -mn XPavw
Basc error X s nn X BAXZH X pnzw X B> m H0,075%
Basic range n XOPap -pn Xap -pn Xap -Hpn XPaH M X M
Basic error X B X pMXZc X pMXZcC X pnzZn XK b

Tablel9. Basianeasurementerror of APR2000ALW Exd, ExiBwith connection for low pressuregases

measirement
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8.7. Tempeature error

Temperature error

Transmitter

Declarederror

APG2000ALWEXd, Exi/Exd

<pnZnpiz: 6C{hovkmnc/

(0,1% for ranges: 16, 17, 18,)19

Maxp 0,25% (FSO) entire range of compensati
(0,4%for rangesi16, 17, 1819).

APR2000AIW Exd, Exi/Exd

<pnZIRS® Kk mnc/

(forranges: 1, 2, 3,4,5,6, 7, 8,9
<pnznyi: oC{hOkmnc/ oF
Maxg0,25% (FSO) entire rangécompensation

APR2000ALWG Exd, Exi/Exd

BpNIMG{ hGkmMmnc
Maxp n X (FSO) entire range
of temperature canpensation.

Table20. Temperature error of pressumnd differential pressuré&ransmitter.

8.8. Satic pressure error

8.8.1. Measurement error due to static pressure alifferential pressure transmitte APR2000ALW Exd,

Exi/Exd
APR2000AMW Exd Exi/Exd. Measurementerror due to static pressure

Maximum declared

Base range No
measurement error referenced Comments
(FSO)

to the base range
37 41 51 61 71 9; = 50,01% (FSO) / 1 MPa
8 - §0,03% (FSO) /1 MP
1,2 - p0,06% (FSO) /1 MPa
2,8(HS) - 50,01%(FSO) /1 MPa Verson HS
10 - p0,02% (FSO) /1 MPa
HS- Ultra stable measuring element

Table21. Measurement error due tstatic pressure of differential pressure transmittéPR2000ALW
Exd, Exi/Exd

8.9. Total measuement error

When calculahg the total measuremet error, the square average of the sum of errors shall be assumed,
taking into account the conditions such as the base rangesasge, range of ambient temperaturenations,
range of static pressureaxiations longterm stabilty. Other parameters, wh as supply voltage variation

or humidity, have a negligible impact on the measurement and may be omitted in calculations.
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8.10. Longterm stability

APC(RRO00ALWEXd, Exi/Exd Longterm stability
Transmitter type. Maximum dechiredmeasuement error referencedo the base range
- forbaserangék ol aS SNNRBNJrF2NJ o &SI N

APG2000ALWEXd, X H E o61&aS SNNEBN F2NJ p &SI N&
Exi/Exd - ALISOALl t SESOdzii A 2bdise erfor fowp yeaxs (F58)3
X H E o61&aS SNNRBNI ¥F2NJ mn &SI NH
- forbaserangék ol aS SNNBNJ F2NJ o &SI N
APR2000ALWEXd, X H sekerrasfor 5 years (FSO)
Exi/Exd - ALISOALl £  SES Odziids528y0) Hade ervtr folBlfesfsd §
(FSQ)

HSt Ultra stable measuring element.
Table22. Longterm stability.

8.11. Time from switchon to first measurement

The startup of the transmitter from the activation to the end of the first measurement lasts approx. 5 seconds.
It is the time of performing basic programme tests and pressure and temperature measurements which consti-
tute a complete process variable measment chain.

8.12. Measurementthermal stabilization time

Thermal stabilization of the measurement is related to the determination of thermal equilibrium of measure-
ment elements warmed with power supply energy. The transmitter is equipped with mechanisnpensat-

ing the impact of temperature on the measurement. After the transmitter is energized, the measurements
performed are within the tolerance limits of the errors described in the Technical Information, but in order to
perform calibration or adjustment is recommeneéd to stabiliz the temperature conditions. If the transmitter

has already been located in a stable temperature, the recommended stabilization time of the transmitter to
perform these operations is approximately 15 minutes. When in thesimgitter there isa significantifference
between the body temperature and the ambient temperature, at which the measurement is to be performed,
the temperature stabilization time shall be at least 2 hours.
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9. Installation

9.1. Generalmounting instructions

During instdhtion of transmitter APC(R)000ALWEXd,Exi/Exdon site it may be required to correct the effect
of the position on the measurement. This impact applies to the transmitter zero offsed.p).
Pressure resettirg can be pedrmed by the following methods:
- Ay  GKS NIy MENU(s@I&cNEnd actept Qhdtvy ZERCunction with the buttons
(C 13.2.12;
- using the KAR3Excommunicator manufactured by Apens S.A. or oter communicabr using DD
and DTM libraries;
- using a PC, Raport 2 and HART/USB communicator.

The transmitter vith ABS ranges is not capable of performing a pressure resetting operation.
The ABS ranges due to the use of larger pressurgesaare less sernve to the influence of the mounting
position.

The body of transmitter APC(RPOOALWExXd Exi/ExccanbeN2 (i | G SR 0 & 99 E® oonc 0

Transmitter APC(R)O00ALWEXd Exi/Exdgives the possibity of adjusting the display position tbe mounting
position of the body¢ KS RA&LIX & YI& 06S NRBGIFIGSR Ay €E€20®t o0& Ly Fy

Transmitters APC(RPOOALWEXd, Exi/Exdmay be manted on a pipe or wall usingpecial brackets and
clamps. Exact monting method is described ifC 9.3). Specification of mounting brackets is included in
(C 12.3.

The method of mounting the transmitter and the configuratiof impulsetubes used to feed pressure shall be
based on the following conditions:

- impulse tubes should be as short as possible and with a sufficiently large cross section, run without
sharp benls;

- impulse tubes must have a constant slope, e.g. 10 cnutmtess theyare looped,;

- ifthe impulse pipes are installed in open air, they must be adequately protected against freezing;

- in the case of gaseous medium, the transmitter must be installed abioweneasuring point so that
the condensate can flow from pélary tubesto the process pipe;

- for liquid and steam, the transmitter must be installed below the measuring point;

- if the measured medium contains particles, it is useful to install separatatgli@in valves to remove
deposits

- keep the same liquid 1esl or consant level difference in the impulse tubes. It is necessary to ensure
the same temperature of both tubes and correct the error due to the impact of the position and filling
of impulse tes by pressure resetting;

- avoid installation of a measumnorifice athigh points of a process system for liquids and at low points
for gases;

- the configuration of impulse tubes and threer five-way valve connection system shall be selected
taking intoaccounit. G KS YSI adzNBEYSy G O2y R piessg/rdsi i ¥ RI & dDOK F Ny
mitters on site. In addition, it is necessary to take into account the impulse routes during degassing,
dewatering and flushing.

The transmitter parts must be selectedcording to chemical (corrosive) properties of the prosesedium.
Pay particular attention to the diaphragm material. For more information on wetted parts materials in
item (C 12.5.
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9.2. Measuring system

Flow measurement.

TransmitterAPR2000ALW Exd, Exi/Exehables to performthe measurenent of gas, steam and liquid flovZ(
2.3).In case of gas flow measurement, the transmitter must be installed above the measoiimd® 2.3.1).

For measurment of steam and liquid flow, the transmitter should be installed below the measuring point
(C 2.3.2 C 2.3.3. Additionally, when measuring the steam floeondensateraps mustbe installed at the
level of the measuring pot and at the same distance from transmittaPR2000ALWExd,Exi/Exd

Level measurement.

Transmitters APC(RDOOALWExd, EXExd enable theiquid level measurement in open and closed tar®s (

2.4).
- Level measurement system in open tanks
APR2000ALWEXd, Exi/Exd install the transmitter below the measuring point; the negative side of
the pressureconrection remains open to the atmospher€( 2.4.1).
APR2000AMW Exd,Exi/Exd install the transmitter directly on the tank; the negative side of the pres-
sureconnectionremains open to the atmosphe(C 2.4.2).
Install transmiter APG2000ALWEXd, Exi/Exddirectly into the tark below the nnimum ligud level
(€ 2.4.3.
- Level measurement system in closed tanks, alto steam pillov

APR2000ALW Exd, Exi/Exdhstall the transmitter below the measuring point; the negative side of
the pressureconnection should be conneed via capillary tube to the tank above the maximum liquid
level(C 2.4.4.
APR2000ALWEXd,Exi/Exd install the transmitter directly on the tank using an integrated separator;
the negatie side of thepressureconnectionmust be connected via the capillary tube to the tank
above the maximm liquid level C 2.4.5).
APR2000ALWEXd,Exi/Exdwith diaphragm sealsinstall the transmitter below the mounting points
of distance separatar C 2.4.6.
APR2000ALWEXd,Exi/Exdwith diaphragm sealsinstall the transmitter diectly on the tankusing an
integrated separator; the negative side of the presscoanectionmust be connected via the distance
separator above the maximum ligd level € 2.4.7).
APR-2000ALWEXd, Exi/Exd install the transmitte below the measuing point; the negative side of
the pressureconnectionmust be connected via the capillary tube above the maximum liquid level
(C 2.4.8.
APR2000AW Exd, Exi/Exd install the transmitter diretly on the tank &ing a direct separator; the
negative side of the pressumonnectionmust be connected via the capillary tube above the maxi-
mum liquid leve(C 2.4.9.

Pressuremeasurement.

Transmitters APCJRO00ALWEXd,Ex/Exdenable to measure pressure and differential pressure of gases,
steam and liquidsG 2.5, C 2.6).

Gaspressure measurement:

APG-2000ALWEXd,Exi/Exd: install the tansmitter above the measuring poin€( 2.5.1).

Steam pressure measurement:

APG2000ALWEXd,Exi/Exd install the transmitter below the measurg point(C 2.5.2.
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Differential pressure measurement

- Gas ad steam differential pressummeasurement:
Transmitter APR-2000AW Exd,Exi/Exdmust be installed above the measuring poi6t 2.6.1).

- Liquid differential pressure measurement:
TransmitterAPR-2000ALWExd,Exi/Exdmust be installed below the easuring point€ 2.6.2.

- Gas, steam and liquid differeiat pressure measurement withe use of distance separators:
TransmitterAPR2000ALWExd,Exi/Exdwith diaphragmsealsmustbe installed below the measuring poir& (
2.6.3.

9.3. Pipe and vall mounting

Transmiter APC(RR2000ALWEXd,Exi/Exd can bemounted on the wall by means of an Alounting arm (iem
1) or to the pipe usig the compoents as shown below:

. AL mounting arm.

. C2 clamp \block.

. Pipe mouning lug.

.FlatwagS NJ q y ®iN 125¢0=h. ( 2

.Spring w & K S Nacg to DI 4272 pcs)

A LNAY3I 61 AKSNI2F2poe)m | OO0Od G2 5Lb
. M8 nut acc. to DIN 934 (2 pcs).

. Hex socket bad cap screw M6x25 acc. to DIN 912 (2.pcs)

0N O WDNPRP

Figure33. Trarsmitter APC2000AM Exd,Exi/Exd. Wall anchipe mounting.
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The figurebelow shows how to mant the APRROOCALWG Exd, Exi/Exd

APR2000ALWG Exd,ExiExd.

AL mounting arm

C2clamp Vblock

Pipemounting lug

Hex socket head capresv M6x25acc.to DIN 9122 pcs.
Spring washeg6,1acc.to DIN 127 (Dc9.

Flat washeq8,4acc to DIN 125 (Dc9.

Spring waker g8,1acc.to DIN127 (2pcs.

M8 nut acc to DIN 9342 pc9.

1.
2.
3.
4,
5.
6.
7.
8.
9.

Figure34. Transmitter APROOCALW/G Exd,Exi/Exd. Wall and pipe mountingsing AL mounting an.
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Differential presste transmitters APR2000ALW Exd, Exi/Exdth C typeprocessconnectioncan be moungd
to the pipe using the mounting bracket C2 in ttiellowing way:

APR2000ALW &, Exi/Exdwith process connection.C
C2 bracket.

V-block.

Pipe mounting lug.

Spring wak S NID.2jacc. to DIN 127A (4 pcs).
Screw M10x1@cc. to DN B3 (4 pcs).

Flat waslkerq y ®.ro DINQAZS (Dcs).

{ LUINA Yy 3 ¢ lascKdDW 127 (2ypds)

M8 nut acc. to DN 934(2 pcs).

1.
2.
3.
4,
5.
6.
7.
8.
9.

Figure35. TransmitterAPR2000ALWEXd,Exi/Exdwith C typeproces connection Mounting on ppe.
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Differential presswe transmitters APRROOOALWEXd Exi/Exdwith processconnection of ® type can be
mounted to the pipe using the mounting bracket @2the folowing way:

@©® ®

APR2000ALW ExdExiExdwith CR typegprocessconnection

C2 braket.

V-block.

Pipe mounting lug.

Srew M10x16 acc. to DN 933.

{LINAY3 gl aKSNI gmndp | OO0Od (2 5Lb
Flat wakerq y ®.ro DINQZS (2 pcs).

{ LINR Yy 3 4 laéckoDN127 (2ypdsh

M8 nut ac. toDIN 934 (2 pcs).

© 0Nk wWDNPRE

Figure36. TransmitterAPR2000ALWEXd, EXI/ER with CRtype processconrection. Mounting on pipe.
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9.4. Version withdistance separator

Figure37. Assembly and mounting of theaviantwith distance separator.

List of parts for the PCRng@on bracket (pipenounting):
1. APG2000ALWEXxd, Exi/Exdith distance separar.
2. Bracketbody.
3. Bracket pin.
4. Bracket clanp (bottom).
5. Bracket clamp (tp).
6. Pipe mountindug (2 pcs).
7. Screw M5x10 acto DIN 933 (2 pcs).
8. Screw M5x18 acc. to DIN 933 (2 pcs).
9. M5nut acc. to DIN 934 (2c3.
10. Fatw a KSNJ Dp ®o | OO (2 5Lb noo o6H LIOAOD
11. Flatg | & K S Ndcagto RINDIR254(pcs).
12. Sprigwasheq ¢ ®m | (2@ @pds)2 5L b
13. M6 nutacc. to DIN 934 (4 pcs)
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Lid of parts for the PC version bracket (wall mounting):
1. APG2000ALWEXxd, Exi/Exdith distance sparator.
2. Bracket body
3. Bracket pin.

4. Bracket clamp (bibom).

5. Bracke clamp (top).

7. Scew M5x10 acc. to D933 (2 pcs).

8. Screw M5x18ec. to DIN 933 (2 pcs).

9. M5 nut acc.to DIN 934 (2 pcs).

10.Ct +Fd 6+ aKSNJ) DHpos).F OOd (2 5Lb noo

9.5. Rotation of ransmitter body

Trarsmitters APC(RJO00ALWEXd, Exi/Exdan be rotated by 3%.

In orderto do so:
- loosen the screw (item 1p allow thehousing to be rotated;
- positionthe transmitter housing as required (item 2);
- tighten the grew ftem 1).

Figue 38. Rdation of APC(R2000ALWEXd, Exi/Exttansmitter housing
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9.6. Rofation of display

The transmitter gies the possibility of adjustinghe display position to the mounting position of the body.

Access to thextensiongitem 2) usedo rotate the display is providedfter opening the front cove(item 1).
Thedisppy may® NR Gl G SR o0& I ystebofdp S®2F onpc SAGK |

Possible rotation
of the display by 345°
with steps of 15°

1. Front cover.
2. Extensionsfor displayrotation.
3. Local keypad buttons.
4. Housing.
Figure39. Change bdisplay position and access totlans.

9.7.Oxygen applications

Oxygen ad some other gases ee highly explosive when they comatd contact with oil, anyfats
and phstics, therefore it is necessary to take the follogvimeasures:
- all componets of the measuring system must be cleaned atereased.

Transmitters AP@)}2000ALW Exd, ExiExdare available inthe version suitable for xygen meagrements. At
the user's request, a washingertificate € 16.7.7) maybe issued to confirm the possibility of using gsere
and differentialpressure trasmittersin oxygen sstems, and the interior ofhe measuement headsis filed
with a chemically inert liquid.

9.8. Hydrogen applications

For applications wher¢he proces medium contains hydrogerthere is a riskhat the hydrogen atoms will
penetrate through themetal and daphragm into the sensor eimber. Ths phenomenoncausesfalse meas-
urement results and, in some cases, it may resuthe damage to the sesa.

Forthis type of application, Aplisens S.A. offeptiragms coated with do (Au) layer desigrd for pressue

measurement of the hydigencontaining media.

More information initem (C 12.5 ¢ { LIS Oh & mdddridl 82 O2 YAy 3 AyG2 O2y il O
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10.Envionment

10.1. Operating temperature range

APC(RPOO0OALWEXd, Exi/ExdOperating temperature range
Exd verson Opeatingtemperatures
APG2000ALWEXd -n 1 ¢ A7500 O O
APR2000ALWEXd -nnc/75cd o
ARQR)-2000ALWEXxdwith diaphragm seals -Hpc//poOodo
APR2000ALWG Exd -HpcC /750D

Exi/Exd version

-nncly nXe /b

-40c /|  yXn cbf

APG2000ALW EXExd
@ APR2000ALWEXi Exd

ARJQR)-2000ALW ExXExdwith diaphragm seals

HpPc PPP by

APR2000ALWG Exi/ Exd

-Hpc/ cX by

Special version |

From-p nc /

transmitter power supply circuit and the need to rep the transmitter in the se

Please noteAPC(RR2000ALWEXd, EXi/Extransmitters have a thermal fuse which trips &87 f 2cC.
The exceding the temperature exceeding of +& may result in permanent dignnection of the

rviceentre.

Table23. Operating temprature range.

10.2. Sorage emperature range

APC(RPOO0OALWEXd, Exi/ExdStorage temperatue range

Exd version Storagetemperaures
APC2000ALWEXd -n n c.Ay pdc /
APR2000ALWEXd -nncly pbedo
ARJQR)-2000ALWEXxd with diaphragm seals -25c /| ydpded b
AFR2000ALWG Exd -H pCc.. #85¢ /

EX/Exd version

APG2000ALW EXExd

-nncl/y medo

-nnc.hyncl

@ APR2000ALWEXi Exd

ARJQR)-2000ALW ExExdwith diaphragm seals

-Hpcly xdP

APR2000ALWG Exi Exd

-Hpc /8P

Spedal verdon |

From-p nc /

Please note!APC(RR2000ALWEX, ExXiExdtransmittershave a thermal fuse wh

The exceedinthe temperature exceeding of +&8& may result in permanent disconnection of the
transmitter powe supply cicuit and he need to re@ir the transmitter in the servie entre.

ich trips aB#p 2cC.

Table 24. Storage temperatureange.
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10.3. IP protectionrating

APQR)2000AW Exd, Exi/ExdIP protection rating

Transmitter type IP
. P66
APG2000ALWEXd, Exi/Exd . .
IP67 spcial version
APR2000AM Exd, Exi/Exd IP66 . .
IP67 spegal vasion
. - IP66
ARC(R)2000ALWEXd, Exi/Exdith diaphragm seal IP67 special veisn
APR-2000ALWG Exd, Exi/Exd IP66

Table25. IP protection rating.

10.4. Climatic class

APC(RPOOOALWEXd Exi/Exd dimatic class

Testbasis,standad title

Conditions

EN600682-2:2007 item 3.7 DNVDry heat

Test B, T = +10 /RH=max55%

EN 6006&-1:2007, item 39 DNV, Cold

TestA, T=HpcC/

EN 6006&-30:2008, item 3.8 DNV, Damp
heat, cyclic

Db test, (T = 55¢ /RH = min. 95%, 29 x 2cycles

EN600682-52:2001, item 3.10 DNValk
mist, cyck (sodium bloride soluton)

I' btarpge tory ¢
bnnc/ T wl T

Kbtest (spraying for 2 h¢
RIeaz ¢ T
days

Table26. Climatic class

10.5. Vibration and surge resistance

APC(RPRO0O0OALWEXd, Exi/Exd Vibration and surge resistace
di;ﬁrr]ab;rfce Standard Typeir(]); UCES Exposue parameters
Stainlessteel | 20g/10ms; 18 surges (8r each dredion of axle)
Surges EN 6006&8-27 AL 509/10ns; 600surges (100 pereach axle direc
tion)
. . Stdnlesssteel | ° 15mm, 10X 60H2
Sinusoidal | EN 60068-6, K 20m/<?, 60X 1000Hz
vibrations Fctest AL b O p Y XBOHMn
K 50m/<?, 60X 1000Hz

Table27. Vibraion and surgeesistace.
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10.6. Electromagnetic compatibility

Electromagneticcompdibility acc. to EN 613@-1, EN61326-2-3 for industrialapplications

Type of déturbance Standard Level
o ] O2y il ®ld 5 c |

Electrostatic discharge (ESD) EN 610061-2 aNd 5V y 1

y n Xwmnngloaimi
Radiatecdelectromagneticfield EN 6000-4-3 1.4X2GH¢3VIm

2X 2.7 GHz 1 Vim
Fasteledricd transients (burst) EN 610004-4 2 kV, 10
Surges EN610004-5 F H |cearthifgh y S
Conducted-mte.rruptlons induced brgdio- EN @0004-6 0.15X 80 MHz3 V
frequency fields:
Emission EN 55011 on X wmn(group B dlabs A)

Table 28. Electomagnetic compatibility
80
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11.Process

11.1.

Process temperature limits (applies to the temperature tlansmitter components)

GComponents of transmitter
APC(RROALW Exd, Exi/Exd

Temperature limitsof

Process

Medium

Seprators

1.4404 (3L6L)
Hastelloy C 276
¢STt 2yt
Nickd

Titanium
Tantalum

Monel

Diaphragms

1.4404/1.435(316L)
Hastelloy C 276
Nickel

Titanium

Teantalum

Monel

Teflor?

Gold’

Process
connectiors

1.4404 (316L)
Hastelloy C 276

-40c p+75% P
-25¢ | +7f 9
-40c | +8fc ¥
25/ pdby |

from-40c i2 bwm
in directmeasue-
ments.

10238 MH
in distance measure-
ments.

1) Layessprayal on316L steel diaphagm.
2) APCR)2000AM Exd.

3) APROOOALW Exavith diaphragmseak, APR2000ALWG Exd
4) APC(IR2000ALW EXi/Exd.
5) APRROOOALW Exi/Exdiith diaphragm sealsAPR2O00ALWG Exi/Exd.

Table29. Temperature Iinit for individual transmitter components.

- The temperature of the measured medium cawot cause an inceasein the temperaure of thetrans-
mitter housing above the temperatures specified in the table;

- measurement of the medium with temperature abo86c /s possible only with tb use ¢ a seara-
tor, stubwith a adiator or impulse tube;

- the temperature rarges d the measured medium should be observed due to the applied gauge fluid in
the processonnection Information on gauge fluids is given in sect{Gn 14.2);

- for oxygen measurement applicatisnthe guidelines given initem(C 9.7¢ hE& 3Sy |

be observed;

LILX A O G A2

- observe the permissible temperature range fgaskets given in item(C 11.2 & h LJS Ndenipéara- 3
ture ranges d gaketst.
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11.2. Operating temperature ranges of the used gaskets

Sealing material Permissible ranges of operating temperatures*
NBR from -n /Cco +&8c /
HNBR from-n n ¢o/+80c /
PTFE from -40c /o +8c /
EPDM from-nnc/80d2 b
Silicone from-4n ctd +80c /
FPM from-Hnc/ 0di/2 by
Copper from-onc/ 0di/2 by
* The permissible operating temperature range depends on the transmitter configora

Table30. Tempeature ranges for the transmitter séiag elements.

11.3. Soecification of allowable pressures

The maximum pressure value for transmittek® C(RRO0O0OALW Exd, Exi/Exsl dependent on the measuring
system componentwith the lowest nomiml presure. The relevant dita are included in section(C 8.5)
Measurenent NI y 3S & ¢ o

The maximum static pressure is specified on the transmitteneplateof APR2000ALWype.

For oxygen measurement applidans, it shall be nezssaryto follow the instructions and the vlmes provied
insecton(C 9.77¢ hE&3Sy | LILX AOLFiA2Yy&a¢d
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12 Mechanical design

Housing:
standardversion:
- varnished housing of AL 16¢pe made of high presure astingof aluminium aloy ZID 102;
- stainlesssteelhousng: acidresstant steel 1.4401 (316).
Special version:
- high pressure aluminium alloy casting, varnished;
- stainlesssteel 1.4401 (316).

Housing potection rating (accto PNEN605292003):

- 1P66;

- IPeT.
The main corponent of the transnitter and the probe is ameasiring head with the silicon diaphragm in-
stalled. Themeasuringheads may be equipped with different pressuwmennectiors. Inside the heathere is a
G LINS aKildxNESBled@with gaug fluid. On the side othe measued medium, it is limited by a separating
diaphragm welded tightly to the head bodgifferential pressure transmitters have two separating diaphragms
forinputs:abé £ YR a
12.1. Dimensions of body wh pressure pocess connection

The transmittereight iscdculated as asum ofheights ofthe following elements:

B R

Please note!
If necessary, the mounting distancessentiafor installation of the transmitter must be coiered.

(133) ,

102

FIELD TERMINALS

with thread M20x1.5

: | ©
[ o r@ ] pi! or 1/2NPT
AN’ = (cable &6...212)
Electrical p Side of electronic circuits
terminals side and display
2 x M6 holes
40
Housing Earthing terminal

rotation lock

Figure40. Owerall dimensions bAPC(RPO00ALW Exd Exi/Exd
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& [T
Transmitter

housing

Head body
/_

e

Figure 41. Diversification of the head body dimensions doghe versions.
*33 mm for EXD version
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12.2. Processconnectiors

12.2.1.Specificéion of processconnedionsfor ARG-2000ALWEX, Ei/ Exd

Type M(M20x1.5,q n 0

F\M sw27
o[ [ ]
| M20x1,5
N |
By bt =
NN
|
|
24
26
M20x1,5

19

26,5

Figure42. TypeM connecion6 a H n Em ®p Sockgtn 0 6 A ( K

Material:
- standard version: steel 316L;
- special versionAu ¢ gold-plated diaphrgm; Oxygeng head suiible fa oxygen measurenent.

ReturnC Table4. Transmitter versions, processonnections.
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¢teLS t 6aHNEM®PpI qMHO
SwW27 Diaphragm

15

)\

M20x1,5
(61/27)
925

@25, 7+0,7

M20x1,5
(61/27)

/4\‘\4—
Figure43. Type Reonnecion 6 a H n E m it soaken H
Material:

- standardversbn: sieel 316L;
- special versionHastelloy C276; Oxygencg head suitable for oxygen measureanent.
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TypeoyNPT (extoyNPT, inner @€ 0

| Sw27
. T
[
of | [ ]
\
< |
N — -
G1,/4
1/2NPT

Figured4. ¢ & LISIPTopnnecion (ext.oyNPT, inner @").

Material:
- standard verson: steel 316L;
- special versionHastelloy- C276.

87
Reviton 01.A.01/2020.11



ENIT.APC.RRALW2

Type Goyd(Goy®R 24) ¢

Sw27
BElt
0
|
I i
' G1/2
< |
| [——
NV
' 24
™ 26
G142
: ')
| ¥
8 s}
| gl S F
g @ &2
! N
1,25
|€

Fgure 45. TypeGoy' connection6 D @yifwkh socket

Material:
- standard version: steel 316L;
- special versin: Au ¢ gold-plated daphragn; Oxygen ¢ headsutable for oxygen meas@wment
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Type GP (G2 12)

Sw27 Diaphragm

15

MZ20x1,5
(G1/2%)
225

@25, 101

M20x1,5
(G1/27)

1,25/

min 15

f
\
|
[
l

/L\l\_,/—
Figure 46. TypeGPconnection (0= g m Habcket A (i K
Material:

- standard version: steel 316L;
- special versionHastelloy C276;Oxygenc headsuitable for oxygenmeasurement.
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Type CM3®x2 (M30x2)

SW36

-

!

Diaphragm

T
W [
-
%F ]
G|

r,zvs/

min 15

Figure47. TypeCM30x2connection (M30x2) with scketand ring.

Material:
- standard version: steel 316L;

- special versiontastelloy C276;Au ¢ gold-plated digphragm
- sealing: PTFE
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TS / Dm o0DmME

i Sw41

PTFE gasket
33,2x36,4x1,8

20,5

O-ring
L~ 26x2

10

G1

240
233559
61

0,5
H

15_ 42
min 10,5

21,5

Figure 48. TypeQG1lconnecii A 2 V) withRoeket

Material:
- standard version: steel 316L;
- special versionAu ¢ gold-plated diaphragm.
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Type Go (Gog,qn 0

Swz27

i

11

Figure49. Type Go connecion (GO €g).

Material ¢ standard ersion: steel 316L

Type CQy(Go¥¢ 0
\

\ PTFE gasket

Swz7

PTFE gasket

AN\

20,5

,2x24,4x1,7

10

O—ring
L~ 15x2

H

0,5

232

¢27, 3_0'2

G1/2

75—0,2

min 10,5

215

<&
218,201

250

Figureb0. TypeC@yconnection(Goy) with socket

Material:
- standard version: ste€16L;
- special versionAu ¢ gold-plated diaphragm.
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Type: RM radiator wih M stub M20x1,5/ RGradiator with G oystub

' ) M connector
| or G1/2 connector

Foure 51. Radiator with M20x1,5 or @stub.

Material ¢ standard version: steel 316L.
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12.2.2. Adapters

Material:
Steel 316L
Brass
- Goy «a
SwW27

Figure52. Adapter GQy¢ @

- w o oyd

SW27

Figure53. Adapterw  oyé€

N

M20x15
| % i
4,
| i :
o
ﬁll—l 1y
l i
G %l' m
M20x1,5
=]
[T s
| . 1
| |m @
', % J oy
LR
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O NPT

M20x15.

SW27 %

NN

il

M
"
| ’ I i
S
| | | I |
» NPT _ :
Figure54® ! RI LJGSNJ o bt ¢ ®
D o a
M20x15
|
SW27 ; !_ 7, I
\I\ N
| [ " ] A
~
i ! ] ]
1/1
G637
Figureb5. AdapterD 0 ¢ @
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- oy bEC

Figure56. AdapteroyNPT F.

- 0 bEC

Figire57. AdalLJi SNJIrB bt
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