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1. Document inbrmation

1.1

The purpose of te Technical Informatiois to provide broader knowledge abit the design, apfication, insial-

lation and parameerisation of transmitters APC(R)JO00ALW Stety.

1.2.

Symbol Degription

tation in order to ensure thaafety and full functionality of the device.

Warning to proceed strictly in accordanceith the informaion contained in the doumen-

Information particularly useful duringnstallaion and operation of the device

>

Information particularly useful duringnstallation and operatiomf an Ex type device.

Tablel. Symbadd usel.

1.3.

HART is a regitered trademark o FieldComm Group.

Windog & it a registead trademark ofMicrosoft Corporation.

D223t A a I 84SNWAOS NBEIAAGSNBR FYR YIylF3ISR o8
Varien(i t  Agterdd trad@nark of GEA Tchenhagen Giwh.

Ti-& | Y Lafregistéred tradmark ofAlfa Laal Cormrate AB.

Teflont s @registerd trademark of EI. du Pont de Nemours and Company.

Monelt  Aefjistdred trademek of Alloysinternational, Inc.

Hastelbyt isa registered trademar of Haynednternational, Inc
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1.4.

APC(RPO00ALW SafetyDefinitionsand albreviations.

ITEM
NO

Abbrevation

Meaning

LRV

G[ 26 SN wé & & valselof the set range expssed in pysical units corre-
spanding to thecurrent of 4.000mA, i.e. 0% of theutput setpoint. The st range can-
not exceal the setrangelimits. The nnimum width of the set rang |(URV-LRV)|is
limited to 10% of thdaserange(URLLRL).

URV

G ! LIIRShYE Valeé 1 the value of theset range epressd in physi@l units corre-
spondng to the current of 2.000 mA, i.e. @0% d the output sepoint. The sé range
cannot exceed the seangelimits. The minimum width of th setrange|(URV-LRV)|is
limited to 10% of he baserange(URLLRI.

LRL
LS

G [wer Range A G ¢ 2 NJ adN2 4 S\dMbwgr Siniitiof set range epressd
in physical units. Value (URELRL)or (USLLSL)is referred to as the base transmitte
range

URL
USL

G ! LILIS NI WAl lyshGspe§ISedor Limk (céupper limit of set range expressed
in physical units. Mae (URLLR.) or (USELY.) is referredto asthe basetransmitter
range.

LPL

G[ 26 SNJ t NR @ ®wed limif & didital pfocessingf measuredvalue.

The transmitterprocessesa digital measurementup to 50% & the base rangewidth
below the lover limit of set rangelRL (LSL)After reaching theLR_andwhenbelow this
value up toLSAL the transmitter freezes the refreshing of digi value ofthe meas-
urement. In thé situation, error number E0128will be dispayed on the dispay and
diagnosticalarm moce |_AL< 3.600mA will be set.Additionally, olledive status
PV_OUT_OF LIMITS and statds FOW_IMITED in thelransmitterBlock wil be set,
which carbe read outm the diagrostic tab via HART aomunication.

UPL

G ! LILISONS & aN®y Aupperdinditofidigital pocessing of meased value.

The tranamitter proceses a digital measurement up 50%of the base range width
above te upper limt of setrangeURL (UB. After reaching the UPLand when above
this vdue up to USA, the transmitter freezesthe refreshingof digital valueof the
measuement In this situdion, error number E0128 wibe diplayed on the display an
diagrostic alarm mode |_Ak 3.600 mA wilbe set. Alditionally, collectve gatus
PV OUTOFLIMITS andtatus PV_HIGH MITED irthe TransmitterBlock will be st,
which carbe read out in the diagnostic tab via HART comnication.

LSAL

G[ 26 SNI { I GldgNawér Nirgityof tieADQ transitter processing range. The
lower limit of the ADC transmitter saturation is onthe pressire/differential pressure
scalebelow the LPLpoint and is associged with the minimum pressw, at which the
analogdigital pressuremeasirement transmitter reaches e lower Imit of the pro-
cessingcapaity. The exact determinaion of this pressre is nd possible, howeer

usually thepressure doeshot exaed the pressire corresponding to 200% tifie bae

range width(URLLRL)elow the lower limit of the digital proessing of neasured LPL
value. Afer reachingLSAland when bebw this value, eor numberE0136 will be -

played on thedisplay and he diagrostic alarm node |_Al<3.600 mAwill be activated.
Additionally, collective stas $NSORAULT, PV _OUT_OF LIMITStatus

NORF+HERR@IN1_AD7794 ithe Sensor Bck and PV_LOW_MITED in thélransnit-

ter Block will be setwhich can be &ad out in the diagnostic tab viaHART communicd
tion.

USAL

G ! LILISANII { (kA2  uppek it f ¢he ADC ransmitter processingange. The
upper limit of the ADCransmitter saturation is onthe pressure/diffeential pressure
scale abwe the UPLpoint and is assoiated with the maximum pressure, at which thq
analogdigital pressure measurement tramitter reades the upper limit othe pro-
cessng capacity. The exet determinaion of this pressire is not possild, howeve

usually the presure does noexceed the pessue correspondingto 200% of the base
range wdth (URELRL)above the upper limit ofhe digital processing of measuredPL
value. After reachingUSALand when abae this vdue, eror number E0136 Wi be
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displayed on the diglay and diagostic alarm male | Al< 3600 mA wil be activated.
Additionally, collecive status SENSOR_FAULT, RM_QOF LIMITS status
NOREF+ERR@AIRD7794 irthe Sersor Block andPV_HGH_LIMTEDIn the Transmi-
ter Block will beset, whch can be read ouin the diagmstic tab viaHARTcommunica-
tion.

GaAyAYdzy { kJa valuetd ttiednthignum set range widtfURV- LRV]that
possible to be & in the transmitter. This vala isentered into the transmiter at the

9 MSV manufaduring stage and cannot behanged by tle user. It isusedto limit the apdica-
tion of the scaling oftte MSFsetrange.
a a Ay AY davac® NeBicaling coefficient ofet range.Sedfies the ratio d the base
10 MSE rangeto the minimum st range that en be setin the transmitte. This coeftient is
usudly x 10. The parameer defining the minimum setange widh can be reaebut
using HARTommunications.
& C dzf é h dglQ@diniséterm refers tofull scale & setpoints (rangeof setpoints). Fo
11 FSO . :
setpoirts expressed as peentage vales, it correspndsto 100%0of the range value.
! yIté RBighal/ 2 Yy @S NI S NEdmital lirahsmittef bise®td@ change theralog
12 ADC ..
valueof voltage or currehto a digi@al vdue.
13 DAC a Fifal to AnalogConvertéN.Ea digitatlanabg transmitte used to charge the dgital
valueto an analog value of voltagor current.
LCD1,
14 LCD2, LCOnformation fields. The exadescripton is includedin (€ 13.2.1.
LCD3
Alarm current.
For non-critical safe diagmsabk damages, the dagnostic alarm current ig: AL < 3.60
mA (nominal 3.440 mA).
15 I_AL Forcritical sde diagnosable failui® the diaghostic darm currentvalueis: | AL <<3.600
mMA (naminal 0.240 mA).
For safe ron-diagnosed failtes, the assmed alarm curent value may be |_AlL< 3.600
mA or |_AL > 20.660A.
PV First process vaable (pressue or differential pressure).
16 SV Seond process variablépresure seisortemperature).
TV Third process vaable (ACtransmittertemperature).
FV Fouth process veable (temperature of main CPU microcontroller).

Table2. Definitions ard abbreviations.
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2. Sekdion of transmtter versiondepending onapplication

2.1.

Themeasurenent principle $ based m the measurementf the ouput voltage from the piezoelectric lge
proportional to the process prsaire actingon the sensor diaphagm.The exernal pressure is fedhirough the
flexible diaphrag of the sersor and the gaigefluid filling the sesor to the piezoresistivaliaphragmof the
measuring bridge, causing ieflection andchangiry the resistanceof the bridge pezoresistorsDepending m
the purpose, the measting sensr may be installedn simple pesaure headsor in more complex diffeential
pressure heads. Alitionally, pressure or differential pressure ads maybe equpped wih hydraulicsepara-
tors. The eledrical signafrom the pressuresersor is transnited to the ADC analogligital transmitter where it
is converted to a digitalvalue. Tte digital value bthe measirement signal with diagnostic measuments and
the temperature measuremat of the structure and the ADCransnitter via anoptoelectriaal galvanic barier is
transmitted to the main CPUmicrocontroller that manages the daulations and control ofthe transnmitter
modules. Here the analysis ofdltorrectnessof measurements, nemalization of measuements to plysical
pressue vdues,compensationof temperature impacts on mesurements,corversion of units, corversion of
the characteiistics and outpusetpointranges are performed depending on thlent's settngs. Aa result, he
standardized calbrated and onfigured measirement cantrols the autput cumrent controller 4 ..20 mA, esur-
ingthat auser will obtain a precisend stalle readout of the measurednput value of the process variable.

2.2.

Transmiter APC(R)2000AM Safey is maufactured in standardversion,intrinsically safe Exiversion am a
flameproof Exd verson.
The followng versionsre available:

- low pressure measuremenvith an utra-stable HS header

- measurement of medium and high presses

- measuremern of low pressuraifferences with he ultra-stable H$ead;

- measurement of medim and higdp differential pressure.

Thetransmitters are available with several types afopess connectiors and various ersions of sepaators.
The list of pararaters B presented in the tablebelow.

18
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Smart transmitters

Pressue
APC2000ALW Safety

Differential pressire
APR2000ALW Safety

Version

AFR-2000ALW Safety

With onedirect or dis-

tancediaphragm seal

With diaphragmseals

For low gas pessue
measuement.

Applicatbn
in measure-
ments

Level
measurement
Pressure
measurement
Negative pressure
measurement
Absolute pressure
measurement

Level measurement
Differential  pres-
sure measurement
Flowmeasuremert

- Levelmeasuremen

Levd measuement
in dosed tanks
Densty measue-
ment

Phasdimit meas-
uremert
Differential pres-
sure measurement

Level measurement
Densitymeasure-
ment

Phase limit meas-
urement
Differential pres-
sure measirement
(at varied heigt of
pulse collection
points)

Presure meaure-
ment
Negativepressure
measuremat
Differential pres-
sure meaurement

Housing

Standardversion:
- high pressure aluminium dby castingyarnished or acidesistant steel 1.401 316)

Special version (Exd, Bx
- high pessure aluminiumalloy @sting,varnished a acidresistantsteel 1.4101 (316)

Table3. Transmitterversions usedin measurements.

19
Revsion01.A.004202011




ENIT.ARRAPRALWSH

APG2000ALWSafety

APR2000ALW Safety

With one direct or distancediaphragm
seal

With diaphragnseals

Fa low gaspressue
measurement

M (M20x1.5g n 0| - P(M20x1.5q cp( For APR2000ALW Safey: Flangd flatS-P PCMstubs with
PaHnEmM®dp3- C - 1/4 NPT (for impulse tube weld- Flangedubular ST clampirg end for
1/2NPText. 1/ - R ing) SeparatorSTKPwith built-in dia- q ¢ ubd)
NPT, imer Glk 1) € - For APC(RJ000ALW Saty: phragm flushing urit P(M20 x 1.5)
G1/2(Gl/2z g n Sﬁ"f;:;itt'i‘(’)l(}gfr’z;ess - Flangedlat SP Chemial resistant flaged SCh GP(D M K (H M)H
GPODMKHZ 2000AW Sabty - Flanged tubulaST N Compat SConp Blockvalve
CM32(M30x2) - SeparatolSTKPwith built-in Compat distance sepaators adapter
CGbDme O diaphragm flushing unit SComplOMPaSCompBMPa (1/4NPT)
G14 (Guk n 9 - ChemicatesistantflangedSCh SComp60MPa
CG1/2Gm K H € U - CompactsComp Compat chemicalresstant Processonnectiors for
P RM(M20x15q 1 - Compact distanceseparators SCompCh measuing low gapres-
roce':{_ss RGradiator with SCanpl10MPa, SComp25MPa, Hygiene ELIE
connectiors GLl/2 stub SConp60MPa SMazut
Soecication & - Compact chemical resistant SRC
peci ation process
connectionsfor APC SCQWpCh
2000ALWSafety - Hygene
- SMazut
- SRC
Separatorsand their application
Tabled4. Transnitter versiors, processconnectiors.
20
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APGC2000AIW Safey

APR2000ALWSafety

With one direct or dis-

tance diaphragm seals With diaphregm seals

For low ga pressure

measurement

50kPa to 7MPa

According to the rele-

. -10kPato 10 kPa
I\/:gitszglng -100 kPa tal00MPa Static pesare upto vant separator data -160 kPa to 1600 kPa Static pressure up to
9 41.3MPa sheef 100kPa
With type Cconnection:
\ZISBI\?;ag standard Overload dependingon
Overload* Up to 120 MPa 41.3 MPac special Acoording tothe rdevart separaor data sheet. the measurenent
. range andhe heal
version. used
With type P connection '
7 MPa
Opeating
temperature® 40c X g b 40 X g b 25¢ X g b
Ambient
temperature® -40c X 5g / -40c X ¥Cp 25c X g b
. F&A0 SNNJ
ks A a . nonT pt,eu 2
Measurenent Basc error 0.05%.. Basic eror Please noté Measurementelrr:rs}\d((e)eniirz\u:)lftkll\l(jefizct gf serI a;n")al\;f"n Please noe! Meas-
error ° 0.1% X O0D75% P 9 P urement errorsde-

pendirng on the mea-
urement range.

Table 5. Transnitter versions, measurement rangesyerload, opeating temperatue, measuwement error.
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APG2000ALW &fety

APR2000ALW Safety

With onedirect or dis-

With diaphragm seals

tancediaphragm seal

&

[N

For bw gas pessure

measuement

ForExi 11,530 V DC
ForStandard Exdversions:11.5 V- 36 VDC

&

SS¢ houdng made of sted 316 (stainlesssteel¢ maximum vibratils up b 1 g);
HSt Ultra stable measuring element;

Power suppf ForEx/Exdversons 11.5 V-30 vDQ11,5¢36V DC
voltage
Note: The Exi Exd and Safety version transmitters are produced with a display without backlight
Output n X Hwith HART potocol
1 KAL¢ factory calibration certificate;
1 WZt calibration certificateissuedby Accredited Laboratory;
1 AUcgold-plated diaphragm;
Options * 1 2.1, 3.1¢ material certificateacc. to PNNEN10204; 2006 (wett parts);
1 NACEK material certificae NACE MR175/I0 15156 wetted parts);
1 P4 Certificate of the National Institetof Hygiene;
1 THc hydrostatic test;
9 filling with edibk oil, silicone oil, chemically neutral liquid fmtygen measurement versions anclean (ases.
1 IP671 housingprotection ratingT specidverson;
1 MR version for marine applications;
. 1 Hastelloy¢ diaphragmmade of Hastelloy C 2{60t for HSversion)
Secil . )
VErSions E Oxygen ¢ transmitter adapted 6r measurement of oxygen angbure gases;
1
1

Other ¢ to be agreed with Alisensconsultants.

Table6. Transmitterverdons, syply voltages, otput, options, specialversons.

* Limit value of the device presste depends orthe measuing system component with the lowest rated pressure.
I Measurement anges ofressure and differential pressuteansmitters and tranmitters withthe connectionfor low gas pessue measirement are siown in:
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C Table13, C Table14, C Teble 15 C Tablel16 of Technicalnformation.

2 Sce of appliability according to the réevant separatordata steet. The data areincluded in section § Separatorsand their application).
3For selected rages.

4 Spesial versons with regardo separators acording to the rdevart separator data sheet.

> Measurementerror depending on the meaurement range.

8 Rangeof storagetemperatueandoperating temperature islepends on the measuring system comporssgeC Table 22, C Table23.
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2.3.

Transmitter APROOOALW Sety enabks to perform the measwment of gas, am and liquid flowln order
to obtain the output current proportional to the flav, the transmiter shoud be set to the aitput setpoint oot
charactaistics mode(C 4.4). The transmitter configuation allows fo' selection of one o8 types of rootchar-
acteristics.Thesecharaderistics differfrom each othe in the method of controling the currentoutput below
the root deadband. The selection of characteristispossibk via HART communicatiand the correponding
software, e.gRamrt 2 manufatured by Aplises S.A orother using DD oDTM libaries.

In transmitters APR2000ALW Stety, thefollowing chaacteristics are available:

- secondstage root charactestics wih relay characteristics and 0.2%  hystessis
in the deadband(C 4.5);

- marnufactdzZNB NaD EnearRhaiacteristics No 1 -secad-stage rot characteiistics for constant dead
band = 0.6% ... 0.8% of setpitC 4.6);

- manufactiNB Nidi2jé linear claracteristics No2 + scord-stage root charateristics and 02% hysére-
sis in the deadand(C 4.7);

- square characteristics;

- spedal chaacteristics based on esmodified tabe.

2.3.1. Measurement of ga flow rate

Transmitter APR2O00AW Sdety must be installel above tle measuing point so that the cordensate can fow
from the capillaries to the process pipe

RN KRR

APR2000ALW Safety.
Shut-off valves.
Pipeline.
Threewayvalve.
Orifice or Pitot tube.

a s wpdE

Figue 1. Gasflow rate measurement system usingPR2000ALW Stety.
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2.3.2. Measuemern of steam fow rate

Transmitter APROOOALW Safety must be installbelow the measuring point.

Traps ($hons) shoulde located at the same level as tkanpling points and at the samalistance from the
transmitter.

Before turningthe device on fli the impulse tubes up to the height of condensate traps.

=0 L ®

QP LY |lo®
X
Vv

APR2000ALW Safety.
Shutoff valves.

Pipeline.

Separatos.

Drain valve.

Three-way valve.

Traps ¢ondensate traps)
Orifice orPitat tube.

© N O~ WDNPRE

Figure 2. Steamflow rate measurenent system using APEOO0ALW Safety
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2.3.3. Liquid flow measurement

Transmitte APR2000ALW Faty must be mounted belovthe measunng point so that the impilsetubes are
alwaysfilled with liquid and the gas bubbles candely escap to the process pipe.

If the measured medium contains particlei$, is useful to install separatorsand drain valveso remove
deposits.

@®

X ®
(® v

APR-2000ALW Safety.
Shutoff valves.
Pipeline.

Separabrs.

Drain vaVes.
Three-way \alve.
Orifice orPitot tube.

A

Figure 3. Liquid flow ratemeasuremen system using ARROOQALW Safety.
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2.4.

Transmitter APQ0O00AMN Sakty or APR2O00ALW Safgtenablesto measure the ével of liquidsIn order to
obtain the cutput currernt proportional to the liquid columnthe transmitter shouldbe set to the linear output
setpont characteristis mode € 4.4). Thetransmitter onfiguration al® enables to slect a 21-point user
characteristics and defne the useQa 2 ¢y  dajing the dutpuR setpad. In thisway, it is possible, fo
example, to masure the volume/weight of liquid irhe tankswith irregular shaps.

2.4.1. Liquidlevel measuremat system in o@n tanks

Transmitter APR200CALW Safty mug be mounted below the measung point so that thempulse tubesare
always filled witHiquid.

The negtive side of pressureonnectionis goen to the atmosphere.

If the measuredmedium containsparticles, it isuseful to instdl separators and dran vales toremowe depos-
its.

Patm

1. APR2000ALW Safeg.
2. The negtive side of pres-
sureconnectionis
open to atmosphere.
3. Shutoff valve.
Separators.
5. Drainvalves.

Ea

Figured. Sysem of lguid levé measurement in opentanks tsing AR-2000A.W Séety.
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2.4.2. Liquid level measurement systan in open tanks with the use of diect separator awl differential pres-
sure transmitter AR2000ALW Safety

TransmitterAPR2000ALW Saty shall be mounted drectly into thetank using an integratedseparator dways
belowthe minimum liqud level

1. APR2000ALW Safety.

2. The negéve side of presure
connectionis open tothe
atmosphere.

Figureb. Louid level measumment system in goen tanks usng APR2000ALWSafety with direct separtor.
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2.4.3. Liquid level measuremat system inopen tanks with theuse of direct sepeator and pressure trans-
mitter APG2000ALWSafety

Transmitter APQOO0ALW Safety il be mounted diretty into the tark usirg an integrated sepaator always
below the minmum liquid level

. @

Patm
] m@xu  E——

1. APG2000ALWSafeay.

Figure6. Liquid levemeasirement system in open tds using ARCO0ALW Safetwith direct parator.
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2.4.4. Liquid level measurenent system in cleed tanks

Transmitter APRROOOALW &fety must be maunted below the measring point so thathe impulse tubes are
always filledwith liquid.

The negative sidefgressureconnectionmust beconnected tliough a capillay tube always alove the maxi-
mum liquidlevel.

If the measured medium contas paticles, t is useful to insth separators and @&in valves to remove

deposits.

MaX. =

® ©

APR2000ALW Safety.
Shutoff vales.
Separators.

Dran valves.
Three-way valve.

aprwdpRE

Fgure?7. Liquidlevel measurement system inlosed tarks usirg ARR2000ALWSafety.
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2.4.5. Liquidlevel measurement system in closddnkswith the use of direct seprator

Transmiter APR20O00ALW Safety nsibe mounted diectly into the tankusing an inegrated separator.

The negative side of pressureconnectionmust beconmnectedthrough a caplary tube always above the maxi-
mum ligud level.

If the measured mediuntontains partides, it is useful to instl separatorsand drain vaves b remove

deposts.

m@xn ——— 1

| =23 )
=)
L

APR2000ALW Haty.
Separators.
Drainvalve.

Shut-off vale.

PwbdPR

Figure8. Liquid ével measurement in closed tanksingAPR2000ALWSafety and direct sepatar.
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2.4.6. Liquid levelmeasuement system in cbsedtanks with the use of distance ggarators

Transmitter AFR-2000ALW Safg must be installed belav the maunting points of distanceeparators.
Approximate ambient tmperature in boh capillaries connectinghe transmitter with separaors must be

ensued.
The correctmeasurement is ensurednly beéween the upperedge of the laver separator and the laver edge

of the upper separator.

1. APR2000ALW Safety with
distance separatrs.

Figure9. Liquid level measurement in closéanks uising APROOOALWSafety ard distance gparators.
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2.4.7.Liquid levé measurament system in closed taks with the use of direct andlistance separator

Transmitter APROOOALWSafety must benounted directly into the tank using an integrated separat
The negatie side @ pressureconnection must be connected through alistanceseparaor always abovehe

maximum liquid level.

] m@xu —— 1

T2}
=)

1. APR2000ALW Safety
with direct and distance
separators.

Figure 10. Liquid level measurenmg in closed tanksusing APROO0OALW Satfy with direct and distance
separatas.
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2.4.8. Liquid levelmeasuremen system in closed taks with steam pillow

Transmitter APRROOOALWSafety must bemounted below the measuringgint so that the impulse tubesra
always flled with liquid.

The negéive sick of pressure connectionmust be conreced through a caplary tube alway above the maxi-
mum liquid level.

If the measured metm contins paricles it is useful to install searators and drain valves to reme

deposits.

_ o ©®

m@}x{u‘:

© ®
O g
oNe
ONO)

i1

APR2000ALW Safety.
Separators.

Drain valves.

Shutoff valves.
Three-way valve.
Condenste trap.

ok wdhPRE

Figurel1l. Liquid levd measurenent system h closed tanks with steam cusini using APROOOALW Saty.
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2.4.9. Liquid level measurement system in cleed tankswith steam cushionwith the use of directseparator

Transnitter APR2000A.W Safety must be mountedirectly into the tank using alired sepaator.

The negative side of pressiconnectionmust beconnected through a capilbry tube always abovehe maxi-
mum liquid level.

Condersae trap ensures aastant pressure fom the negativeprocess pressure side.

When measurng mediumcontains stid particles, it is useful to install a sepor and drain valg to remowe
depasits.

O
 [EK. —— X @

1=

HR 20
)

1. ARR2000ALW &fety
with direct parator.

2. Shut-off valve.

3. Dran valve.

4. Conckensdae trap.

5. Solids sparator.

Figurel2. Liquid levé measuremeri system in closed tanks with steam cushiming APRO00A.W Sfety
with direct separator.
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2.5.

Transnitter APG2000ALW Safety or AR2000ALW Safy enables to mesure pressure. A range gbrocess
comections with separatos anda large humber of standard process ranges of timeasuredpressues ae
available Thetransmitter configuraion also albws for pressurepresentation in manyphysical unis (C 13.2.2
ortheueND a 2%@ 1d2HA (

2.5.1. Gas pessuremeasirement system

Transmitter APG2000AMV Safety musbe instdled alove the measuring poinso that thecondensate can flo
into the piping.

1. APG2000ALW Safsy.
2. Pressure gaugealve.
3. Pipelne.

Figurel3. Gaspressue measirement system using APZDOCALW Safety.
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2.5.2. Steam pressure measurenent sygem
Steam emperature redudng water-seal tubes shold be wsedto measurehe steam pressure

Prefaably transmitter APQO00ALW Safety should be iabkéd bdow the measiring point.
Before starting lhe water-seal tubes must be ifled with liquid.

L@

APG2000ALW Saty.
Pipelne.

Presure gaugerahe.
Loopwater-sed tube.

powbdhpeE

Figue 14. Steam pressure measurentesystemon horizontal ppeline using ARZ000ALWSafety.
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[EE CARCUI T,
=

ot @
/\<> 5 = %

N

APG2000ALW Sdety.
Pipeline.

Pressure gaugealve
Water-seal ube.

powbdPE

Figurel5. Steam pessure neasurenent system a vertical pipeline using APZDOOALW Safety.
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2.6.

Transnitter AFR-2000ALWSafety make it possble to measuredifferential pressure athigh static pessures.
A range of vlwe manifolls with separdors and a large numberfastandardprocess ranges dhe measured
differential pressures ee availableThe transmitter configuration also athws for dfferential presure presenta-
tion in mary physical uris € 13.2.20 2 NJ { K SunidgdCS18R.6. 246y

2.6.1. Gasand steam diférential pressure measurement system

Transmitter APR2000ALW Saty must be ingalled ebove the measting point so that thecondensatecan flow
through impulse tubes into thprocess pips.

APR2000ANMV Safey.
Threewayvabke.
Shutoff vaves.
Pipeline.

Hlter or other element.

aprwbdE

Fgure16. Gas aml steam differental pressure masurement syem using AR-2000ALW Seaty.
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2.6.2. Liquid differertial pressure measuremetnsysgem

Transmitter APRROOOAMV Sdety must bemounted telow the meauring point so that the impulse tibes are
alwaysfilled with liquid and the gas bubles can freelescape to lhe process fpe.

If the measured medium contains pigcles, it is useful toinstall sgarators and drain Jaes to remove
deposits.

APR2000ALW Safeay.
Three-way valve.
Shu-off valves
Pipdine.

Filter or other eement.
Soldsseparators.
Drain valves.

No ogkrodPe

Figurel?. Liquid differetial pressure measement system usingPR2000ALWSdety.
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2.6.3. Gas,;steamandliquid differential pressue measurementsystem with the use d distance separators

The separabrs must bemounted on thetop or side of the pipaéhe.

For vacuum measurementsanamitter APR2000A.W Safety mustédinstalled bedw the measuringpoint.
Approximateambient temperature in both capilaries connecting the transmtter with sepaators mus be en-
sured

| T
Bl

)

2

S
=

APR2000AMV Safety.
Separators.

Capllary tubes.
Pipeline.

Filter or other element.

aprwbd R

Figurel8. Gas steamand ligud differential pressue measirement system singAPR2000ALW
Safety with distane separators.
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3. Characterigicsof process measurement input

3.1.

The badc input vaiable of the measung process isnessure or differential pressure PV). They areused to
measure derivlve valuessuch as leel (liquid cdumn, volume, waght) or flow. Addtionally, further process
variables related to temperature areeasued. Thesare:
- temperature of he pressuraneasuring module irthe measuing hea (SV);
- temperature of the structure of an ADC malog-digital tranamitter used to perform pressure
measurements (TV,
- temperature of the mairmicrocontroller CPU (FV).

Temperature measirement process varides are usedo adjust the tenperature inpact onthe transmitter
measuing elements ¢ ensure hich measurenent accuacy. Process variablecan be readout through Rport
2, Aplisens Mobile @ahfigurator or other softwae using DD or DM library ¢ example béow.

Current and four dynamic variables

Current 3,96 mi
PoR. -0,28 U

Py 3,684 KPa
= 3,059 “C

™ 14,046 o

Fy 20,155 o

[] Continuous reading | Refresh

Separake window

Figure 19. BExample of process variables readout window in Rajort 2.
3.2.

The input measwemert circuis are subject to continugs diagnostics, providing ¢hCPUwith data on the
correctness ofthe measuremat process. Thenonitoring covers,inter alia, the sensa measuring bdge, ADC
transmitter, EEIROM o sersar parameters,sensa power syply systems,connections between sens@om-
ponents, digital dataransfer via sener galvanic insulatiomarrier. Thedetected failures are analged bythe
software and in the event of a theat to the safety furction, the curent output is set to alarm male
(C 4.9,(C 4.9.
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4. Charateristics of praess measwment output
4.1.

The transmitter allows br setting ore of many availake physical uits of pressue, level or force
(C 13.2.2. After changing ta physical urij the conversia to a newy seleted unit occurs automaically.

Using ART ommuniation, the user can canfigure his/her avn 6-characterdesgciption of the unt displayed
on LCD3 € 13.2.9. It is wssible to diplay ASCII chaciers fromthe rarnge (32 ... 96 dec) or (20 ... 60 hex), &.:

"#$%&'()*+,-./0123456789: <=>T@ABCDEFGHIMNOPQRBS TUVWXYX" °

Lowercas letters are exchanged samatically to uppercase orseother unsuppaeted characters are dplayed
as*.

When a userdefined unit 5 usel, it is required to enter its name andscalhg paraneters. e saling of the

dz& S NXiavolvézyehty of a digital value for 0% setpoint afhe set range width and 100%etpoint of set

range width. The us€a  dzysdd to vidualizettie value dsplayed on LCD and dees not affect the proces

variable d the meaurement expressed in the baicunit and the process vale of the current setpoinin the
current loop.

Bi%2 Raport 2.0 — o | xx
File  Converter Settings Help
o ¥4 [IB& X
A Sl PAFS
— LCD parameters
\ ) Identification
Local operation Enabled -
DO
== Desaription Display Installed -
=
LCD 1 display variable Current -
Process variables
LCD 2 display variable Primary process variable ~ Display unit
= 4
Common parameters
(K Basic commands
q Spedific parameters Display dedmal point feew e -
Meter display mode
28d LCD
f___l__’ Linearisation
‘? Write protection
".T." Device status
I@ Materials data
Write parameters
Modified |BCTB,Aplisens,2180334,0 |CC|PVS COM1 (SFC)

Figue 20. Exempary setting of the start d range, endf rangeand usS NIiinardein Raport 2.
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4.2.

The setrange refers to the setpoins o the process current output. The setpoint of the proess output can
be presenéd in percent orin milliamperes. TheRV point ofthe s& range orresponds tothe cumrent
of 4.000 mA, whereas the URV piot correspands to the current of 20.000 mA. ThéRVand URYV pimts canbe
assgned to different pressurefrom the transmitter's bserange while naintaining the conditin for mininum
range width o the set MSVThereversal charaderistics can also be $avhere the LRV pointis asignel to the
pressue higher thanthe URVpoint, while maintaining the minimm MSV set range width.

The figure below slows the transmitter serange andlimits related o the permisgle set range, digital
processing range andaturation limits of AD pressue measurement tandmitter. As standard, values of
4 mA/20 mA currentsra assigned to LRV/URV pisinin order to obtain reverse charaetistics, itis possible
to reverse theassigiment so that the LRV/UR points are asgnedto 20mA/4 mA arrrents.

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

Figure 21. St range and measurement limits

4.3.

The transmiter allows for adjustig the dampng of the measuement processalue. The standardized meas-
urement processvariable canbe suppessed by adigital inertial element of the first order for time constant
parameteried in the range of = 0 ... 3. Entry of a parameter in a floatipmint format is available visoft-
ware using HART communiicm (C 6), e.g. Raport 2 byAplisens S.Alt is also posible to set in the local
MENU € 13.2.17 one of the six predefined fixed damping time constar#s0, 2, 5, 1030,60 s. The pressure
process variable @bjected to damping in thenerting unit &:
- converted tothe selected unit and psented on the disply (C 13.2.1) or available for readiy via
HART communicatior©( 13.1);
- converted according tahe set rangeand presented a output setpoint percentge (0... 100%) or ot-
put current sepoint (4 ... 20 mA).
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4.4,

In some applications isirecanmended to convert the linear procesariable of the output cortrol sepoint
with a specifidunction. The following mé&tematical controkignaltransformation functions are available:
- linear, i.e. no transformation;
- secondstage root characteristicwithrelay characteristics and 0.2% hergtsisof the setpoint valuen
the dead and,;
- manufacturdlDa RdzF £ f AtigsSNoND +Gs&cbrsthg®iivdd NiFaracteristics for constant
dead band= 0.6% of setpoint value;
- Yl ydzFI Ol dzZNB ND a ackefsticd NG 2 £ Aegostade) rodtKdhaxderistics and 0.2%
hysteresisof the sepoint value in he dead band
- square charaeristics;
- specialmulti-point linearization based on usenodified table.

In addition to theihear characteristics used in tieeasuements of level, force, pressure adifferential pres-

sure, the root characteaistics is often used for flow measurements Therefore, transiitter
APC(R2000ALW Safety allows the user to select 3 types of root cheniatits as described below.

4.5.

|

>

0% 08% 10% otk
Figure22. Rootchamcteristics with adjustablelead band

GwSt I & frisiz&delbh¥ tdead band The figure shows exemplary values for thedwsd bandof 1%.

C Ly GKS Ol &S5 nerdas INGE[ERINBekhsterdsimf 0A2% isactivated and fuation
Y= 0 & converted to rot function Y =/X. The pressureneasured above point3] will be converted to the root
function.

G Ly GKS OF&as 27 LINBRK4 deFundion2y# X isehideettdd fo functidd X30
The pressurebelow point [1]will be converted to ¥ 0.The deadand ofthe root characteristics is cagtirable
in the full range of @100% using HART communication or in a limitewige d¢ pre-defined values using the
localMENU.In on-site applicatimsthe valuesare typically seto approx. 1% of the outgt setpoint.

4.6.
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Y A F=VX =
[%] : :
21
Y=X]
rn
| >
0% 06% 08% X %]
Figure23® ¢ KS Y I ydzF I Ol dzN#HNiRed podts of i dharaBtbidtighéngedtdoints 0.6% and
0.8%.

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

¢ In point [2] of the 0.8% setpoint of thX output (4.128 mA on lineacharacteristics), linear function Y= Xn
is converted to root function/X. Unlike the base root characteristics, this characteristics allows for monitoring
of small flows belw the dead band e.g. when the valve closer is unONB 6 SR & | Skffect of thel NP
measurement at the limit of the function concatenation is also significantly smaller. The values of concatena-
tion points are fixed and cannot be modified.
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4.7.

~ >
0%  08% 1,0% X [%]
Figre24.a I y dzF I OG dzNBENR& NR2 G OKLI NbaddasSdhysterésis0.8%.H 6 A G K | R2dza

The figure shows exemplary values for the set dieadld of 1%.

G Ly GKS Ol & Svirt@aselidNaBirt fgiNIBe Hydte?es of 0.2% & activated andimear
function Y = X is converted to root functigit. The pressure measured abopeint [1]-[2] will be converted to
the root function.

< Ltlye case of pressure/flow dp in point [3k[4], root function Y¥X is converted to lirear function
Y=X. The pressure below point-[8] will be converted to linear function. The debdnd of the root character-
istics can be configured inlianited range of predefined valies using the local MENU or in the fudhge ofO-
100% using HART comunications. In orsite applications the values are typically set to approx. 1% of the out-
put setpoint. Unlike the base root characteristics, this chtmastics allows for monitoring fosmall flows, e.g.
when the valve closesr is unscrewed, simultaneogsy NE RdzOAy 3 GKS GNAy3IAy3IE 2F GKS
when the linear function concatenates with the root function.
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B2 Raport 2.0

File  Converter Settings Help

Q¥+ [Ea& X
O Identification - Frocie

Unit kPa -
R
|=#? Deswription
= Transfer function Square root function  + | Startpointrad 1 %o
Process variables Lower sensor limit -1,00| kPa
Upper sensar limit 101,00 kPa
Common parameters
Minimum span 6,00 kPa
& Basic commands
Lower range value 0,21 kPa
1 .
Q' Specific parameters Upper range value 11,21 kPa
Damping value 0 s
2ai LCD
Read parameters
| _# Linearisation
& Write protection
Modified |BC7B,Aplisens, 21803340 |CC COM1 (SFC)

Figure25. Example of a tab in Rart 2, in which the type of processingaracteristics and thedead tand of
the root characteristics are configured.

4.8. Output signal 4... 20 mA HART

Transmitter APC(FR2000ALW Safety provides a process variable of thesomement referenced to the set
range of pressure via the value of currantcurrent loop 4 ... 20 mAFor practical reasons, the transmitter's
current controller lower saturation point is below the 0% setpoint aneDi§4% (3.900 mA) for the NORMAL
mode and -1.25% (3.800 mA) for the NAMR mode. For the same reasons, the upgguration point of the
setpant is 103.13% (20.500 mA).

Set range current, saturation currents and alarm currents.

Lower saturation l_lp;_:er saturation
limits limit

4...20 mA

3,800 mA (NAMUR!
. 3,900 mA (NCRM

9
w|
B

3,600 mA
20,500 mA
20,660 mA

|

4..20mA 0

0mA 3,800/ 3,900 mA 20,500mA 20,660 mA Cun’e“

Figure26. Set range current, saturation currents, alarm currents.

¢ Area of current set to 4.. 20 mA corresponding to the.Q 100% setpoint of the process output.
¢ Lower saturation current of 3.800 mA for NAMUR mode.
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¢ Lower saturation current of 3.900 mA for NORMAL mode.

¢ Upper saturation current of 20.500A for NAMUR and NORMAL mode

¢ Alarm current area |_Ak 3.600 mA for internal diagnostic alarms orrats related to safe failures
with external diagnostics.

¢ Alarm current area |_AL > 20.660 mA for alarms related to safe failures with extexgabdiics.

The measurement ocess variable expressed in the basic unit of pressure, force or levebiaasable via

HART communication using a current loop as a physical layer. Digital HART communication is based on FSK
modulation of BELL202 typetifrequencies of 2200 Hzamdn nn | T NBALISOGA GBSt & F2NJ an:
APC(R2000ALW Safety hasnamplemented communication stack with an application layer consistent with

HART 5.1G 13.1).

4.9.

Below the lower sauration thresholds there is an alarm current setting area covering the
range < 3.600 mA. Due to the specificity of the Safety transmitter, a safe eferenced to the output
aSGLRAYG 2F 9 I 5 M3 caculdtions. &at ity r8aRpth® BaNSmiitet i§ theCchagnbstic
alarm mode sets the following current at the current output:

E [3%]

I_AL= 3600M =16 [mA]

Therefore he nominal diagnostic current alarm is 3.440 mA. In addition to the diagnostic alarm segbgoyr
the transmitter currem controller, there is also a critical diagnostic alarm. This is an alarm mode supported by
an additional independent watchdog systemdais triggered in the following cases:
- error of floatingpoint mathematical calculations;
- error in RAM dynamic memory;
- error in the coefficient memory or FLASH memory;
- error in main CPU logs;
- inconsistency of 8 successive values of the curestpoint with the measured current value in the
current loop;
- disturbance of the programme automatic sgm resulting in exceedindh¢ watchdog refresh time
window of the critical alarm mode WDT_SIL.

The critical alarm mode is used due to the need of idiaee disconnection of the transmitter from the cur-
rent loop (associated process current drop below #iarm threshold). The spemfl causes of the errors are
critical due to the inability to guarantee in such conditions the correct course of numeslallations and
consequently the reliability of the output process variable.

A Occurrence of a critidalarm usually indicates a s@us damage to the transmitter and the
ySOSaaarde G2 NBLIANIAG G GKS YI ydzF |

However, there are two excejmtns.

The first one is too low power voltage inconsistent with the technical conditions, causing ghatftaupply
voltage on the tansmitter terminals when the output current is high.

The other one is a very high excessive interruption level in the eufo®p line supplying the transmitter.
Excessive interference may destabilize the operation of thastlacer systems responsiblerfthe control
measurement of current flowing in the current loop. The difference between the value of the set current for
the controller and the measured value, which lasts for a longer period of time may also cause theataitio

to be set. In case dd critical alarm, the transmitter display goes out, the alarm current is much lower than
3.440 mA and is below 0.300 mA.
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APC(RPO0O0ALW Safety. Types of diagnostic alarms with comment

Comment

Nominal alarm current = 3.440 mA. This is an alarm
rent caused by nowritical events or failures in terms (
the process and operation of the transmitter. In case @
hazardous event the transmitter internal diagnostics
waysapplies alarm current 8.600mA.

The rated alarm current is 0.2 0.3 mA. This is an alar
current caused by critical events or failures in terms of
process and operation of the transmitter. The criti
alarm latches itsondition, which means tht it is neces-
sary to disconnect power supply from the transmitter a
then to reconnect it in order to restore the transmitter
operation.

Alarm type Alarm current [mA]
Diagnostic alarm <3600
Critical alarm << 3600
Alarm ofdan-
gqousdefects > 20660
with external
diagnostics

The internal diagnostics ogs rot use alarm current
> 20.660mA (this is the maximum value of the curre
setpoint increased by a maximum safe error 1%).
current may, however, appear in the current loop in t
case of occurrence of the smlled dangerousfailure, i.e.
the failure which results in the increase ofucrent in the
current loop above 20.660 mA without the participation
the transmitter internal diagnostics. If the supporting P
is configured to detect a dangerous condition for curre
abowe 20.660 mA, such aers ma bedetected asdanger-
ous diagnosableSome of thedangerousfailures that are
not diagnosed by internal diagnostics also result in
current value < 3.600 mA.

Table7. Types of diagnostic alarms witbmment

4.10.

The power line resistance, power source resistance and other additional serial resistances increase the voltage

drops between the power source and the transmitter terminals. The maxirmansmitter current under nor-

mal operation cond
I_max = 2600 mA
gKSNBE 9

itions is defined as
+E

Ad | LISNXYAaA

(along with the power cables resistance) is definedhs/formula:

where:

Yoy 50 L

arofsS ar¥S SNNRN 6KAOK Aa
Y Yg [0
0,02066 [0]

U - voltage of 4X 20 mA current loop power supply unit in [V];
Umin- minimum supply voltage

RvaxCYl EAYdzY LI2 6 SNJ &dzLlL) &

b

fAYS NBaA&GIYyOS Ay GOKB8O

The above formula may be used tosdeibethe indicative dependency of th@aximum load reistance on the
power supply voltage:
In applications where the supply voltage is lower than the nominal supply voltage (24 V DC), it is necessary to

pay particular attention to thevoltage drop on the resistance incorporated in series it power supplfine
in order to sethe local HART communicati@ Figure29). After removing the jumper mounted on the elec-

dNROFE O

noémc n

2YyySOUA2Y GSNXAYyLfazr GKS NBaAad2N Hns OKB6 &f
switched in serigto the current line causing additional voltage drop. It can be up to approx&)increasing
the minimum supply voltage by this value. After performing configuration or local HARDué&adt is recom-
mended to reassemble the jumpef€ Figure29).
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A

RL_max
(€]

1186

895

6353

411 —

169

0 | | | | >

11,5 15 20 25 30 36 UV

Figure27. The maximum load resistanceltRix0 K8 Ay (GKS &dzlJJX & fAyS 2F GNI yaYAl
supply voltage U [V].

HART local communicatigamper € Figure29) mounted
4.11.

The current controller used to comt the output curent of the transmitter operates on the basis of a-ii6
DAC digitahnalog transmitter Effective controller current resolution is approximately .0 C 8.3).

4.12.

In the full measurement cycle 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 therocess output wh a successive value lasts 330 ms (3 measurement cycles per
second).

4.13.

The process current output isfreshed every 330 ms. Time constardf analog output path damping entered
by the hardware lowpass filter is appx. 66 ms.

4.14.

The transmitter diagnostic systems control the process variable of the current measureotput for compli-
ance with the calculated current set value. If the measured value of cuimethte current lp is different by
more than 1% of the set range (1&8) than the set value, the transmitter diagnostics will activate alafl <
3.600 mA If the alarm current is also affected by the error greater than 1% of the set range
(160 kA), the diagnostic syem will activate the critical alarm by enabling an additional protection module
WDT_SIL. In this case the alarm current will be lower thad00mA. 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).
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5. Software version of the main microcontroller CPU

APC(RPOO0OALW Safety. Software version of the main microcontroller CPU

Major/minor version Date of entry Comments
number
2.2 02-2019 First certified version of software.

Table8. Software version of the main microcontroller CPU.

6. HARTC specific data related to the protocol application layer

Universal commands and genergdurpose commands arénplemented in the transmitter according to the
requirements of HART standard rev. 5.1. The manufacturer's specific commands meet the requirements of the
HART standard, but have a structure not described in the stahdata with thestructure of the mandactur-

er's specific commands are not available in this documentation. However, they may be made available in spe-

cific cases. The following commands and associated parameters and methods are available:

APC(RPOO0OALWSafety. Specific dtarelated to the piotocol application layer

HART Command No | Type | Function
Universal commands
0 READ Read unique identifier
1 READ Read primary variable
2 READ Read current and percent of range
3 READ Read current and four dynamigariables
6 WRIE Write pooling address
11 READ Read unique identifier associated with TAG
12 READ Read message
13 READ Read TAG, DESCRIPTOR, DATE
14 READ Read PV sensor information
15 READ Read output information
16 READ Read final Assembly Number
17 WRITE Write message
18 WRITE Write tag, descriptor, date
19 WRITE Write final assembly number
Generalpurpose 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 valllRV by PValue
37 WRTE Set PV lower range value LRV by PV value
38 WRITE wSaSi a& O2yFTAIdzNI A2y OKI
40 WRITE Enter/exit PV current mode
42 WRITE Perform master reset
43 WRITE Set PV zero
44 WRITE Write PV unit
45 WRITE Trim PV current BC zero
46 WRITE Trim PV current DAC gain
a7 WRITE Write PV transfer function
48 READ Read additional transmitter status
59 WRITE Set numbers of response preambles

al ydzF I OG dzNB

NDa alLSOATAO O2YYl yRaA

128 READ Read static data materials

129 READ Readdevice variable trinpoints
130 WRITE Trim upper sensor calibration
131 WRITE Trim lower sensor calibration
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LCD1 variable, LCD2 variable, decimal points, LCD ope
132 WRITE . .

tion, keyboards operationset local control modes
133 READ Read locatontrol modes
135 WRITE Write user's characteristic coefficients
136 READ Read user's characteristic coefficients
138 WRITE Return to factory settings
141 WRITE Write Analog Input function block configurations
142 READ Read Analog Inpdtinction block configrations
230 READ Read CPU, Master, Slave, HART firmware revision
231 READ Read product codes
233 READ Read separator codes
235 READ Read manifold codes
237 READ Read operational limits
240 WRITE Write long TAG
241 READ Readong TAG
242 WRITE Write start point rad
243 READ Read start point rad
244 WRITE Write User's unit name and rearrange coefficients
245 READ Read User's unit name and rearrange coefficients
246 WRITE 2NAGS Odzali2YSNRa &aSOdzNR G @
247 WRITE Setwrite protect code

Table9. Specific data related to the HART application layer.
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7. Power supply

7.1. Cabling specification

Aplisens S.A. recommends using twive screened twisted pair cable. The recommended external diameter
of the cable for the glaghs sold with theproduct is from 5 to 10 mm. In the case of using glands purchased by
the customer, the outer diameter of theonductor shall be selected according to the gland specifications so as
to ensure tightness of the cable gland.

7.2. Electric connecbn terminals fundions

Figure28. APC(R2000ALW Safety. EIectrlcczdnnectloncompartment electigal terminals and their functions.

1 ¢ Housing.

2 ¢ Local HART communication jumper.

3 ¢ Internal ground terminal.

4 ¢ Externalground terminal.

5 ¢ Transmitter power terminals, current loop 4 ... 20 mA.

6 ¢ Ammeter connection terminals farninterruptible current measurement.

7 ¢ Designation of a transmitter version (SA) with integrategnoltage protection.

Internal electricalswitching terminals are suitable for conductors with the cressction .
from 0.5 to 2.5 mrA The internal and exteral electrical ground terminal of the body i 1

suitable for conductors with crossection from 0.5 to 5 méa

7.3. Electrical connection of power qply

A Warning!

Power cables may be live!
There is a risk of electric shock and/or explosion!
- When using thdéransmitter in explosiorrisk atmospheres, the system must comply with local nation-
al standards and regulations, with intrinsic safety instimts andinstallation drawings.
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- All explosion protection data is given in separate documentation which is Bhaitan request
(C 16.2. The Ex documentation is typically supplied with all transmitters appromedskin explo-
sionrisk atmospheres.

Power suppt from cable line 4.. 20 mA should be connected to terming&iGNAL +] and [SIGNAlaccording
to the figure(C Figure28).

7.4.

Optimal pratection against interference is provided by the earthing of the screen on both sides (in the cabinet
and equipment). In case of potential differee between earthing points of devices which may result in the

flow of equipotential currents, the scea shallbe earthed on one sidg preferably at the transmitter.

When used in potentially explosive environments, the applicable regulations must bevells&eparate Ex
documentation with additional technical data and instructions is attached to allaBgritters.

7.5.

The transmitter enables uninterruptible currembeasurement in the current loop using a milliammeter. In
2NRSNJ G2 YIFIAYyGdlFAyYy (KS Y SQdrmaldeNs WOSH 2FNNPKNE W A & Ap sy Siili kSN,
The milliammeter must be connected to terminftsTest] and { Test]. The milliammeteiconnection diagram

is shown irFigure € Figure28).

7.6.

7.6.1.Connection of transmitter withthe option of using local HART communication.
Transmitter APC(FRQ000ALW Safety allows to use the local HART communication. To do this you can use
a HART communicator unit oraglem interoperating with a computer or a smartphone.
In order to establish tb local communication, it is necessary to:

- unscrew the transmitter's electricabnnectioncover;

- NBY2@S 11wt O2YYdzyAOI GA2Y 2dzYLISNI T

- connect the communicator or modem to terminals and carry out the planned operations;

- after completing the communicationyia G I £t £t GKS 1! we¢ O2YYdzyAOlI A2y 2dzy
tion according to€ Figure29);

- close the cover of the transmitter electrical connection, pgyattention to its correct tightening.

Please note!
hLISYyAy3 2F GKS 1 !w¢ 2dzYLISNI NBadz & A ¢g0omALThS dgancd NB & A & |
reduces voltage on transmitter supply terminals by approximately 5 V DC for the maximum current, which can
be set by the transmitter Thereforgvhen the jumper is removed, the minimum power supply voltage increas-
es by 5 \DC. When using power supgs with supply voltages below 17 V DC, to avoid the supply voltage defi-
cit on the transmitter terminals during operation, the HART jumper must be digathonly for the time of
performing the HART local communication. Connection diagram of the commanaramodem to energized
transmitter APC(R2000ALW Safety is shown in the figure below.
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Aplisens Mobile

Configurator

= 1l -TES
Q

2461
SIGNAL

LUT ch

Figure29.9f SOGNRA OF f O2yySOGA2Y n XHunardVérsioBF | ! we¢ (G2 GNIFyavYAl

1- Housing.

2 ¢ Removedocal HART communication juper.

3 ¢ Internal ground terminal.

4 ¢ External ground terminal.

5¢ Transmitter power terminalsdZNNBy i f22LJ n X HAa Y! @
6 ¢ Ammeter connection terminals for uninterruptible current measurement.

7 ¢ Terminalsg point of connection of the communicator o/ART modem.

Hazardous zone | Safe zone

Raport 2

i
OHE [emtine] |

KT <:> Configurator
ﬂ

o

I
Jumper | | +
{/ : T ! ! DC
; t { :If Power supply
| Ro > 240Q

+TEST + - ] -TEST
240Q
SIGNAL

| Communicator

Figure30. Electrical connection 4...20 mA of HART to transmitter in Exd version.
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Hazardous zone Safe zone

| &
&)

= i}
Aplisens Mobile
Zonﬁguralor O @ U war
A TT
R I
Jumper ¥ \ 4 } l +
- : l Intrinsically : DC
{ @ | : ] safe barrier l Power supply

: o X Ro>240Q B

+TEST + =-|[_,)-TEST
240Q
SIGNAL

Ex Communicator ‘

Fgure31. Electrical connection 4...20 mA of HART to transmitter in Exi version.

7.6.2.Comection of transmitter with the option of using remote HART communication
For remote communication, where the connection pointMéster HART is not local as for the transmitter, it is
necessary to ensure the resistance2oinn K 0SG6SSy (midShe cinméNatodniztiehit &
connection point. In the case when the transmitter is supplied from smart cards of measuring systems
equipped with HART communication, such resistance is usually not required. Its functioillésl fiojf the ac-
tive impedance orthe system measurement card provided with HART communications module. In case of
measurement cards with HART communication, tenufacturer's recommendations shall be adhered to.

1.7.

Transnitters comply with EMC standards feafety-related products used in general industrial environment.
Transmitters in standard and flameproof versions are fitted with overvoltage protection. In intrinsically safe
transmitters, in order to increase the retisice to excessive surge, it is pdsito use the overvoltage protec-
tion SAversion. Transmitters with integrated overvoltage protect®Ashould be grounded.

Overvoltage protection parameters in transmitters in standard, Exd or Exi SA versions:
- dischage threshold voltage: 230 V DC;
- discharge threshold Y LJdzt a S @2t GF3SY npn + 6LJzZ aS mnn £kxkaoT
- discharge threshold impulgg2 t G 3SY cnn + oLJzZ &S mMnnn *kKkKaoT
- RAAOKINHS OdzNNByid F2NIm &dzZNBHSY un {1!3X ykHun ¥XAarT
- dischargeurSy 4 F2NJ mn &ddzNESAY wmn (!X ykHn xaT
- disch NBES OdzZNNByd F2NJonn adzNBSAaY wnn !'T Makmann xao

Transmitter APC(RJO00ALW Safety has an internal and external eagh@rminal. The method of earthing
and the type of conductors used are defined by local regulations.
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7.8.
APC(RPO00ALWSafety. Minimum and maximum supply voltage
Eledronics version Minimum supply voltage Maximum supply voltage
4 ... 20 mA HART, N version
(to be used in norexplosive 11.5vDC 36 VDC
environments)
4 ... 20 mA HART, Exi version 11.5VvV DC 30V DC
4...20 mA HART, Exd versior 11.5VvDC 36 vV DC
* For details on intrinsically safe and flameproof version see Exi and Exd documer|
(C 16.2.

Table10. Minimum andmaximum supply eltage.

Check that for the maximum possible cant setpoint (20.660 mA) the voltage on the
transmitter's supply terminals complies with theequirements set out in the table and
on the transmitter nameplate.

7.9.

Any noticeable impact of voltage change within the range ftbeminimum to maximum on digital readings
of the process variable value of theeasurement was rtdound.

7.10.

It was foundthat the supply voltage variation has negligible impact on the value of process curhéefféct
results from the flow of the shunt current of overvoltage elements used in the trateninput power suppy
system. The maximum impact did supply vtiage referenced to the current range width of 16 mA does not
exceed 0.0005%/V.

7.11.

The total impact of the supply voltage covering timpact on ADCBACreferenced to the current rangeidth
of 16 mA does not exceed 0.0005%/V.

7.12.

Transmitter APC(RXO00ALW Safety complies with the requirements ofENN 6138-1, PNEN 6132&2-1,
PNEN 613262-3, PNEN 613263-1 and PNEN61000 referenced therein.

With regard to voltages dips and failures for the I/O contrmhnedions, the standards do not determine the
levels and duration of the tests. However, using tippr@ach where loop 4...20 mA is regarded as DC supply
port, resisgance measurements were performed.

Maximum permissible duration of supply voltage failurel ms when the DS criterion is met in terms of
continuous performance of the safety function.

Maximum permissible durabn of voltage dip up to 40% oh¢ rated valage of 24 V DC on the transmitter
terminals < 3 ms, when the DS criterion is met in teafheontinuous performance of the safety function.
Maximum permissible duration of voltage dip up 70% of the rated vidge of 24 V DC on the transmitte
terminals< 3 ms, when the DS criterion is met in terms of continuous performance of the safetipfunc

A separate issue is the permissible interruption level required to ensure the correct KaRuaication. In
orderto ensure a low error rate, isirequired b provide the power supply that meets the following criteria:
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APC(RPO00ALW Safety. Perissible supply interruption level required for correct HART
communication
Iltem . . . -
No Maximum interuption voltage Voltage value characteristics
1 | Maximum interrupton voltage in band Q. 63 Hz 138 mV RMS
. . . . 138 mV ... 2.2 mV RMS with
2 | Maximum interruption voltage in band 63 500Hz decrement of 40 dB/decade
3 | Maximum interruption voltage in ban800 ... 10 kHz 2.2 mMVRMS
4 Maximum interruption voltage in band IHz ... 3.2 2.2mV ... 707 mV RMS with
MHz increment of 20 dB/decade

Tablell. Permissible supply interruption level required for correct HART communication.

Theabovementioned caditions are illustrated in the following figure

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

707
+20 dB/dec
138
mV RMS”
-40|dB/dec
2.2
47Hz 63Hz S500H=z 10 kH=z 32 MHz
Frequency

Note: For simusoidal noise Vpp = 2.8 x VRMS
For white noise Vpp = 6 x VRMS

Figure32. Requirements for the maximum interruption lewelthe transmitter power supply approved for
correct HART communication.
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8. Transmitterparameters related to pocess measurement

8.1.

Constant reference temperature of @22 06c¢§. p 0
Constant relative humidity in #range of: 10... 80% rH.

8.2.

During installation of the tramsitter on site it maybe required to correct the effect of thposition on the
YSIF&dzNBYSydid ¢KA& AYLI OG | LILI A S & coiingctedi ts $e graNitatioraly A § G S NJ
impact on the silicon measuring diagtym and is greater, the lower ba measurement rangef he transmit-

ter is. To perform the presure resetting after installation, use the local ME{@ 13.2.1) and performa
PVZERGQunction in it or perform this operation using HART communicatising a communicatp PC or

smartphone. It should be notethat the transmitters with ABS ranges do not enabdsetting operations.

However, ABS rargdue to the use of higher pressure ranges are less sensitive to the impact of the mounting
position.

8.3.

The resolution of the digital measement value depends on the measuring range of the transmitter and is
slightly different foreach base range. A 28it ADC analogligital transmitter is used for pressure/differential
pressure meaurements. Approximatg 25% of the range is used out of ttransmitter full range of processing
voltage, which reduces the theoretical resolution tooab22 bits. Therefore, the theoretical resolution of the
digital measurement is approximately 0.0000246f the base range h& effective resolution of digital meas-
urement taking into account the stable number of measurement bits is however lower and arrmapprox-
imately 0.0015% of the base range. Since, simply speaking the entire pressure proces$s pev@dssing path
badcally consists of a serial connectiohthe ADC stage and the DAC stage, the final resolution wikbtes-
mined by the module wh the smallest processing resolution. It is an analagtal DAC transmittemodule
based on a 1®it transmitter. The measrement resolution referenced to thprocess current outpuis there-
F2NB [ LWINRED® modn x! o

APC(RPOOOALW Safety. Pressure measuramheesolution
Type of Measurement
measurement| resolution

ADC 0.000024%

Comments

Refers to the totalresolution of the analg-digital module for the
base range

Refers to the effective resolution of the anatdgital module for the
base ange.

| Refers to total resolution of the analedigital and digitainalog
module referenced to the current output.

ADC 0.0015%

DAC 0.005%F ™

Tablel2. Pressure measurement resolution.
8.4.

During the tests of transmittersPC(RROOOALW Safety in aluminium housig) (L0.5) vibrations haveslight

impact on the process variable measurement. The maximum impact of vibrations was obseresdnance

frequencies, the variation amplide of the current process variable for the transmitter's base range did not

exceed 0.032% of the measurement rangek(5 0 ® ¢ Saiia 6SNB LISNF2N¥YSR Ay o GN
with PNEN 60068-6: 2008 for the range of 10 Hz 60 Hz with displacemeéamLJt A (i dzZRS 2 F fgr ndop Y
F Nry3IS 2F cn |11 X wmnnn |1 62 Ding @2 yests: oftsaismitler® OS t S NI
APC(RROOOALW Safety in thstainlesssteel housing €@ 10.5 vibrationshave slight impact on the process

variable measurement. Thmaximum impact of vibrations was observedr@sonance frequencies, the varia-

tion amplitude of the current process variable for the transmitter's base range did not exceed 0.032% of the
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g SNBE LIS NeF ArNMcBoRlanck ywith o G NI

measurementrange Bk ! 0 ® ¢KS GSada
NI y3asS mn 11 oddd cn |11 gAGK RAA

PNEN6006&2-c YHn ny F2NJ GKS
2F¥ cn |1 X mnnn 11 éA0GK2O2yaiGlyid FOOStSNIGAZ2Y 2F wHn Y
8.5.

8.5.1. APG2000ALW Safety

APC2000ALW SafetyMeasuring ranges
- : Permissible

Minimum adjusta- | o ot changing the starl  overload
No. Base range ble width of the P ging .

measuring range of the measuring range (W|th0ut'

hysteresis)
1 0..100 MPa 1 MPa 0 ... 99MPa 120 MPa
2 0 X 60 MPa 600kPa 0X 59,4 MPa 120 MPa
3 0 ... 30 MP&* 300kPa 0..29,7 MPa 45 MPa
4 0 X 16 MPa** 160kPa 0X 15,84 MR 45MPa
5 0..7 MP&* 70 kPa 0...6,93 MPa 14 MPa
6 -0,1X 7 MPa** 71 kPa -0,1X 6,929 MPa 14 MPa
7 0...25MPa** 25 kPa 0...2,475 MPa 5 MPa
8 -0,1X2,5 MPa* 26 kPa 0X 2,474 MPa 5 MPa
9 0...0,7 MP&* 7 kR 0... 693 kPa 1,4 MPa
10 | -100X 700 kPa* 8 kPa 0X 692 kPa 1,4 MPa
11 | -100 ... 150 kP¥ 12 kPa -100 ... 138 kPa 400 kR
12 | 0... 200 kP&* 10 kPa 0... 190 kPa 400 kPa
13 | 0...100 kP¥* 5 kPa 0...95kPa 200 kPa
14 | -50...50 kPa* 5 kPa -50...45 kR 200 kPa
15 | 0... 25 Pa** 2,5 kPa 0..22,5kPa 100 kPa
16 | -10... 10 kP#* 2 kPa -10 ... 8 kPa 100 KPa
17 | -1,5... 7 kP&/** 0,5kPa -15... 6,5 kPa 50kPa
18 é’jﬁéfﬁsﬁpa 0,2 kPa 25..23kPa 50kPa
*

) (2n7|y 'f'OS’H7 S‘f)a 0,1kPa -0,7 .. 0,6 kPa 50kPa
20 | 0...130 kPa (ABS) 10kPa 0... 120 kP$ABS) 200 kPa
21 | 0... 700 kP8ABS) 10 kPa 0...690 kPgABS) 1,4 MPa
22 | 0...2,5MPa (ABS) 25 kPa 0...2,475 MPa(ABS) 5 MPa
23 | 0... 7TMPa(ABS) 70 kPa 0..6,8 MPa(ABS) 14 MPa
24 | 0 X 30 MPa(ABS) 300 kPa 0X 29,7 MPAABS) 45 MPa
25 | 0X 10 MPa** 100 kR 0X 9,90 MPa 45 MPa
26 | 0 X 10 MPa(ABS) 100 kPa 0 X 9,90MPa(ABS) 45MPa
* ¢ only for transmitters without separator.
** ¢ range available in standard and HS versions.
HSt Ultra stable measuring element.
ABS absolute pressure

Tablel3. APC2000ALW Safgt Measuringranges.
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8.5.2. APR2000ALW Safety

APR2000ALWSafety.Measuring ranges
Minimum ad- Céﬂ“?n (t)rf1e

justable width gy Permissible overloatiPermissible
No. Base range start of the -

of the measur- . static pressure.

. measuring
ing range
range
1 0X 7MPa 700 kPa 0 X 6300kPa | C typeconnection
2 0..1,6MPa* 160 kPa 0 ... 1440 kP4l 25 MPa
3 0 ... 250 kP&* 20 kPa 0 ... 230 kPa 32 MPac specialexecution
4 0 .. 100kPa** 5kPa 0 ... 93 kPa| 41,3 MP& special execution
5 0..25kR** 1 kPa 0..24Fa .
6 -50 ... 50 kP&/** 10 kPa -50... 40 kPa| P type connection
7 -10 ... 10 kPa 0,4 kPa -10 ... 9,6 kPg| 4 MPa _
8 -0,5 ... 7 kP&t 0,4 kPa 0,5 ... 6,6 kPg 7 MPa(for the first rangg
-2,5...2,5kPa 20 MPa
9 (only far Hg 0.2 kPa 25 18kPa 4 MPafor Ptype connection
10 0.7..0.7MPa 0,1kPa 0,7X 0,6kPa | 2 MPa
(only forHS)

* ¢ recommended for level measurement with direct separator anddked (or empty) impulse tube.
** ¢ range available in standard and HSsi@nms.
HSt Ultra stable measuring element.

Tablel4. APRRZOOOALW Safety. Measuring ranges.

APR2000ALW SafetyMeasuring ranges wittdistance separatas or with distance and drect

separatois
Minimum ad- Distance The maximum adjustable Permissi-
justable width between measuring range (taking intg .
No. Base range . : ble static
of the measur- vertical account actual spacing of
. : pressure.
ing range separators sep, vertically
-16 X 16 kPa XKL 7m [1,6 + @istance béween 4 MPa
! 0.1mH0 sep.verticalx 0,94)]mH0O
-50...50kPa Hom [5+ (distance béween 4 MPa
2 0.5m+e0 sep.verticalx 1,04]m HO
-160 ... 200 kPa XKL5m [20+ (distance béween 4 MPa
3 L.5m k0 sep.vertical x 1,09]m H0O
4 -160... 1600kPa 100 kPa XKL5m 1600 kPa 4 MPa

Please note! Presented in the table maximum spacing of vertical separators appéeel measuing, the
ability to reset thetransmitter with an empty tank. For measuring the density or the phase ey Gugar

industry, chemical industryefineries) spacing of vertical separators can be larger.

Table 15. APR2000ALW SafetyMeasuring ranges witllistance separataor distance and direct separatar
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APR2000ALW Staty. Measurementranges of the version with theonnectionfor low pressure
gasegneasurement
Minimum adjust- IO Eif GENI- . Permissible
. ing the start of | Permissible :
No. Base range able width of the . static pres-
: the measuring overload
measuring range sure.
range
1 0... 290 Pa 100 Pa 0 ... 2400 Pa 100 kR 35kPa
2 -250 ... 250 Pa 20 Pa -250 ... 230 Pa 35 kPa 35 kPa
3 -700 ... 70 Pa 100 Pa -700 ... 600 Pa 35 kPa 35 kPa
4 -2500 ... 2500 Pa 500 Pa -2500 ... 2000 P§ 100 kPa 100 kPa
5 -10 ... 10 kPa 2 kPa -10...8 kR 100kPa 100 kPa

Tablel6. APRROOOALW Safety. Measurement ranges of the version wittctmmectionfor low pressuregases
measurement

8.6.

8.6.1. Basic measurement error of pressure transmitter AJRE2000ALW Sfety

The basicmeasurementerror of APRQR)}2000ALW Saty

Transmitter

Declaed error

- 0,073%;
APCG2000ALW Safety - Xg0,1%(for the range 19

- ¥g0,05%(special exeation).
APR2000ALW Saty - K0,073%;

Tablel7. Bast measuement error of APGR)}2000ALW Safety.

8.6.2. Basic measurement error of differential pressuteansmitter APR2000ALW Safetwvith connection
for low pressuregasesmeasurement.

Basicmeasurementerror of APR2000ALW Safetwith connectionfor low gas pressure measuremert
Basic rarge 0 X 2500Pa -250X 250 Pa | -700X 700Pa | -2500X 2500Pa | -10X 10kPa
Basic error X 0,875% K 0,85% K 0,86% H60,1% HE60,075%
Basic range 0X 250 Pa -50X 50Pa -50X 50Pa -250X 250 Pa -1X 1 kPa
Basic error X 0,8% X 1,6% X 1,6% K 0,8% K 0,8%

Tablel8. Basianeasurementerror of APR2000ALW Safety wiht connectionfor low pressuregaseameasure-

ment.
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8.7.

Temperature error
Transmitter Declarederror
- <p0,09% (BO)/1@C
(0,1%for ranges16,17,18,19);
APG2000ALW Safety - Maxgp 0,25% (FS@ntire range of com-
pensation(0,4%for ranges 16, 17, 18,
19).
- <p0,09% (BO)/1@C
(for rangesi, 2 3, 4, 5, 67, 8, 9);
APR2000ALW Saty - <p0,08% (BO)AL0C (for rangelo;
- Maxg0,25% (FS@ntirerange
of compenstion.

APR2000ALWSafety - 50,1%(F30)/10cC
(with low pressuregases - Maxp0,4% (FSOgntire range
measurementconnectior) of temperature compensation

Tablel9. Temperature error opressureand differential pressuré&ransmitter.

8.8.

8.8.1. Measurement error due to static pressure of diffential pressure transmitter APR2000ALW Safety

APR2000ALW SafetyMeasurement error due to static pressure

Maximum declared

Base range No
measuremenerror referenced Comments
(FSO)

to the base range
3,4,5,6,7,9; 50,01% (FSO) / 1 MP
8 £0,03%(F0) / 1 MPa
1,2 50,06% (FSO) / 1 MP
2, 8(HS) 50,01% (FSO) /1 MP | VersionHS
10 50,02% (FSO) / 1 MP
HS- Ultra stable measuring element

Table20. Measirement error due to static pressure of differential presstransmitter
APR2000ALWSafety.

8.9.

When calculating the total measurement error, the square average of the sum of errors shall be assumed, tak-
ing into account the conditiom such as the base range, set range, range of ambientdenpe variations,

range of static presse variations, londerm stability. Other parameters, such as supply voltage variation

or humidity, have a negligible impact on the measurement and maynied in calculations.
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8.10.
APC(RPOO0ALW Safety. Longterm stability
Transmitter type. Maximum declared measurement error referenced to the base ran(
- forbaserangek ol aS SNNRBNJIrF2NJ o &SI N
X H E o61&aS SNHNEBN F2NJ p &SI N&
APG2000ALW Safety | special execution HE{ranges3 X 15)base errar for 6 years (FSO)
X H E 061 &aS SRIQR NI F2NJ mn &SI NAH
- forbaerangeXX ol aS SNNBNJ F2NJ o &SI N
X H E roofor & yearStRO)
APR2000ALW Safety | special execution H¥ranges2, 4, 5, 8, 9) base error forlOyears
(FSO)
HSt Ultra stable measuing element.

Table21. Longterm stability.

8.11.

Thestart-up of the transmitter from the activation to the end of the first measurement lasts approx. 5 seconds.
It is the time of perfoming kasic programme tests and pressure ancthfgerature measurements which consti-
tute a complete process variable measurarhehain.

8.12.

Thermal stabilization of the measurement is related to the determination of tlakequiibrium of measure-
ment elements warmed ith power supply energy. The transmitter is equipped with mechanisms compensa
ing the impat of temperature on the measurement. After the transmitter is energized, the measurements
performed are within the tarancelimits of the errors described in the @lenical Information, but in order to
perform calibration or adjustment it ilecommended tcstabilize the temperature conditions. If the transmitter
has already been located in a stable temperature, the recemsed sabilization time of the transmitter to
perform these operations is approximately 15 minutes. When in the transnihne is a ginficant difference
between the body temperature and the ambient temperature, at which the measurement is to berperfo

the temperature stabilization time shdlk at least 2 hours.
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9. Installation

9.1.

During nstallation of transmitter APC(RJ000ALW Safety on site it may be required to correct the effect of the
position on the measurement. This impact applies to the transmitter zersetiC 8.2).
Pressure resding canbe performed by the following methods:
- Ay  GKS 0Ny MENU(s@lé&cNEnd actept QhdtV ZERCfunction with the buttons
(C 13.2.12;
- using the KAP03 communicator manufactured by Aplisens Sdther communicator using DD and
DTM libraries;
- using a PC, Raport 2 and HARBW8mmunicator.

The transmitter withABSranges is not capable of performing a pressure resetting operati
The ABS ranges due to the use of larger pressure ranges areetets/s to the influence of the mounting
position.

The body of transmitter AB(R2000ALW Safety can be rotated imgx® 0(G 9.6).

Transnitter APC(RRO00ALW Safety gives the possibility of adjusting thelajgpostion to the mounting posi-
GA2y 2F (KS 02R&@® ¢KS RAALI & YI &tepF M@WBL 6§ SR Ay G201 f

Transnitters APC(R2000ALW Safety may be mounted on a pipe or wall usiegidfrackets and clamps.
Exact mounting method is described(@® 9.3). edfication of mounting brackets is included (@ 12.3.

The method of mounting the &ansmiter and the configuration of impulse tubes used to feed pressure shall be
based on the following conditions:

- impulse tbesshouldbe as short as possible and with a sufficiently largescsesction, run without
sharp bends;

- impulse tubes must haveanstant slope, eg. 10 cm/m, unless they are looped;

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

- in the case of gaseous medium, the tsanitter must be installed above the measuring point so that
the cordensate canflow from capillary tubes to the process pipe;

- for liquid and steam, the transmitter must be installed belthe measuing point;

- if the measured medium contains particles,situseful to install separators and drain valves to remove
deposits

- keep the same liquid level or constant level difference in the impulse tubes. It is necessary to ensure
the same tempeature of both tubes and correct the error due to the impact of thestwn and filling
of impulse tubes by pressure resetting;

- awid installation of a measuring orifice at high points of a process system for liquids and at low points
for gases;

- the configiration of impulse tubes and threeor fiveway valve connection syam shall be selected
taking into account the measurement catidns andsuchfuy Ot A 2y a I a &G LINBadadz2NBE NEB3
mitters on site. In addition, it is necessary to take into accotetimpulseroutes during degassing,
dewatering and flushing.

The tansmitter parts must be selected according to chemical (&ve) properties o the process medium.
Pay particular attention to the diaphragm material. For more information on wettedspamraterias in
item (C 12.5.
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9.2.

Flow measurement.

TransmitterAPR2000ALWSafet enables to perform the measurement of gas, steam and liquid fow2(3).

In case of gas flow measurement, the transmitter must be insthhbove the measuring point( 2.3.1).

For measurement of steam and liquid flow, the transmitter should be installed below the measuring point
(C 2.3.2 C 2.3.3. Additionally, when measing the steam low, condensate traps must be installed at the
level of the measuring point and at the same distancenfitransnitter APR2000ALW Safety.

Level measurement.
Transmitters APC(RPOOALW Safety enable the liquid level measurement in opehcised tankgC 2.4).

- Level measurement system in open tanks
APR2000ALW Safetylnstall the transmitter below the measuring point; the negative sidethe
pressureconnectionremains open to the atmospher€( 2.4.1).
APR2000ALW Safetylnstall the transmitter directly on the tank; the negati sde of the pressure
connectionremains open to the atmospher€( 2.4.2).
Instal transmitter APG2000ALW Safety directly into the tank below the minimum liquid level
(€ 2.4.3.

- Level measurement system in closed tanks, also with stdéow p
APR2000ALW Safetylnstall the transmitter belowthe measuring point the negative side of the
pressureconnectionshould be connected via capillary tube to the tank above the mamiriquid lev-
el C 2.4.9.
APR2000ALW Safetytnstall the transmitter directlyon the tank using arintegrated separator; the
negative side of the pressumdnnectionmust be connected via the capillary tube to ttenk above
the maximum liquiddvel C 2.4.5.
APR2000ALW Safetyinstall the transmitter below the mounting points of distance separators
(C 2.4.6.
APR2000ALW Safetytngall the transmitter directly on the tank using an integrateepsrator; the
negative side of the pressureonnectdn must be connected ia the distance separator above the
maximum liquid level@ Figure 10).
APR2000ALW Safety:nstall the transmitter below the measuring poj the negative side of the
pressure connection mug be comnected via thecapllary tube above the maximum liquid level
(C 2.4.8.
APR2000ALW Satg: Ingall the transmitter directly on the tank using a directoseator; the negative
side of the pressureonnecton must be connected d the capilary tube above the maxiom liquid
level € 2.4.9.

Pressure masurement.

Transmitters APC(RDOOALW Safety enable to measyressure and differential pressure of gasegast ard
liquids € 2.5,C 2.6).
- Gas pressure measurement:
APG2000ALW Safetytnstall the transmitter above the measuringipt (C 2.5.1).
Steam pressureneasuremert:
APG2000ALW Saty: Install the transmitter below the measuring poirtt (2.5.2.

Gas and steam differential pressure measurement

Transmitter APG2000ALW Safetynust be insalled above the measing point C 2.6.1).
Liquid dfferential pressure measurement:

TransmitterAPG2000ALW Safetynust be installed bel the measuring point§¢ 2.6.2.
Gas, steam and liga differential pressure measurement with theausfdistance separators:
Transmitter APR2000ALW Skety must be installed below the measuring poift (2.6.3.
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9.3. Pipe and wall mounting
Transmiter APC(R2000ALW &ety can be mounted on the wall geans of arAL mainting arm (item 1)or
to the pipe using the components as shown below:

. AL mounting arm.

. C2 clamp \block.

. Pipe mounting lug.

. Flat wasl$ NB.4jacc. to DIN 125 (2 pcs).

.SpringwaséNJ q y ®m 120®Dpbs).(i2 5Lb

A LNAY3 4 4.k0DNW1F uspm | OO0

. M8 nut acc. tadDIN 934 (2pcs).

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

1
2
3
4
5
6
7
8

Figure33. Transnitter APC2000ALW Safety. Wall and pipe moung.
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APR200QALWSafetywith PC\process connetion.

AL mountingarm.

C2clamp Vblock

Fipe mountirg lug.

Hex sockehead capscrewM6x25acc.to DIN 9122 szt.).
Spring washeay6,1acc to DIN 127 (2 szt.).

Flat washeq8,4acc to DIN 15 (2 szi).
Sringwasherq8,1acc.to DIN 127 (2 szt.).

M8 nut acc.to DIN B4 2 szt.).

© o Nk WDNPRE

Figure34. Transmitter AFR-2000ALW Safetwith PCV process connectiowalland pipe mounting.
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Differential pressure transmitters ARROOOALWSafety with process connectioaf Ctype can be mounted to
the pipeusing the mounting brackeCz2 in the following way:

APR2000ALW Safety withrocessconnectian C
C2 brzket.

V-block.

Pipe mounting lug.

Spring washeq ™ acebta DIN 127A (4cs).
Screw M10x16 acc. to DIN 984 pcs)

Ctl il &1 ZécIANDINGR5(QpERs).
Spring wak S NJ gcc. yo®MW 127 (2 pcs).
M8 nut acc. to DIN34(2 pcs).

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

Figue 35. Trarsmitter APR20O00ALW Safetwith C typeprocessconnecton. Mounting on pipe
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Differential pressure transmitters APFOO0OAMV Sakty with process connection off@ype can be mounted to
the pipeusing the mouring bracketC2 in he following way:

@® ® ©

. APR2000ALW Safg with processonnectionCR

. C2 bracket.

. V-block.

. Pipe mountingug.

. Srew M10x16 acc. to DIN 933.

. Spring washeg 10.2acc. to DIN 127A (4 pcs).

.Ctld 61 aKSNJ g yag).  OOd G2 5Lb mMHp OH LI
. Spring wasB NJ q cytoiNN127 @ pcs).

. M8 nut acc. to DIN 93@ pcs).

© 00N O U1 & WN P

Figure36. Transmitter APRO00AIW Safey with (Rprocessconnection Mounting on pipe.
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9.4.

Figure37. Assemblyand mountirg of the \ariant with distance separator

Lig of parts forthe PCR version briet (pipe mounting):

APG2000ALWSatty with distance separator.
Bradet body.

Bracket pin.

Bracket clamp (bottom).

Bracket clamp (top).

Pipe mountimy lug (2 pcs).

Srew M5x10acc. to DN 933 (2 pcs).

Screw M5x18 acc. tolN 933 (2 pcs).

M5 nut acc. to DINI34 (2 pcs).

.Ct I 61 &&t8DNIN BDH(Rws). |
.Ct I G ¢6.4a&8NMINA25 (4 pcs).
A LNXAY3 6FaKSNI g codm | OO0
. M6 nut acc. to DIN 98 (4 pcs)
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List of pats for the PC version bracket (Walounting):
1. APG2000ALW Safety wi distance separator.
2. Bracket baly.
3. Bracketpin.

4. Bracket clamp (bottm).

5. Bracket clamp (top).

7. Screw M5x10 acc. to DIN 933 (2 pcs).

8. Screw M5x18 accotDIN 933 (2 pgs

9. M5 nut acc. to DIND34 (2 pcs).

10.Ct i 41 & KtSDIN£Z8B @pcs) OO

9.5.

Transmitters RC([R2000A.W Safety can be rotated/33C.

In order to do so:
- loosen the screw (item 1) to allow the housing torbeated,;
- position the trarsmitter housing as requéed (item 2);
- tightenthe screw item 1).

Figure38. Rotaton of APCR)}2000ALW Safety transntér housing.
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9.6.

The transmitter gives the possibiligf adjusting tle display psition to the mountingposition of the body.
Accessa the extensiong(item 2) usedto rotate the display is pnaded after opering the front cover(item 1).
TS RA&ALIX I & Y& 6S NRGFIGSR o6& +y |y3atsS 2F onpc SAGK |

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

1. Front cover.
2. Extensiondor displayrotation.
3. Localbuttons.
4. Housing.
Figure39. Chamge d display positiorandaccess to butons.

9.7.

Oxygen and some other gases are highly explosive when they come intatacorwith oil, aly fats
and plasticstherefore it is necessary to take ttiellowing measures:
- all componens of the measuring system mmat becleaned ard degreased.

Transmitters AP@®}2000ALW Safety are available in the version suitable for oxygen oreasents. At the
user's regiest, a wahing certificate € 16.9.7 maybe issted to confirm the possibility of using pressure and
differential pressue transmitters inoxygen systemsand the interior of the measurement headsiltefl with a
chemically inert liquid.

9.8.

For applications where the pecess melium contains hydrogenthere is a riskhat the hydrogen atoms

penetrate throughthe metal and diaphragm into the sensor chamber. This phenomenonesafese meas-

urement results and, in some cases, ityrmasult h the damage to the sensor.

Forthis type of application Aplisens S.A. offers diaphragms coated Aithayer, designed fo the measure-

ment of the hydrogercontaining media pressure.

More information initem (C 12.5 & { tifiSationof materials coninginto contactg A G K G KS LINRPOS&aa¢ o
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10.Environment

10.1.

APC(R)2000ALWSafety.Operding temperature range
Transmitter type. Operating
temperatures
APG2000ALW Saty -40c /.. 485¢c /
APR2000ALW Haty -40c /.. 485¢c /
ARQR)-2000A.W Safetyith diaphragm seals -25¢c /.. +85¢c /
APR2000ALW Safgtwith connectionfor low pressire gagsmeasurement. -25¢c /.. +85¢c /
APG2000ALWSafety Exd -40c X 78 /
APR2000ALW Safety Exd -40c X +75¢c /
ARQR)-2000ALW Safetigxdwith diaphragm ®als -25c .. #/5¢ /
APG2000ALW SafgtEXxi -40c X +80c /
AFR2000ALW &ety Exi -40c X 88C
ARJQR)-2000ALW Safetigx with diaphragm seals -25c [..480c /
APR200QALW Safet§xiwith connectionfor low pressire gasesmeasure- 25.C. 480C |/
ment.
Special version | From-p nc /

* Please note! & transnitters ARR)}2000ALW Saty havea themal fuse wit OK G N& LJa

The exceeding ofi S Y LIS NI ( dzZNB S E @&/ Sésultyirdernient Biscgnoettion of the
transmitter power sipply crcuit and the need to repaithe transmitter in theservice @ntre.

Table 22. Operating temperature range.

10.2.

APC(RPOO0OALW SafetyStorage temperéure range
Transmitter type. Storage tenperatures

APG2000AIWV Safety -n /Cc.. 8p €
APR2000ALW Safgt -n sCc. &y pCc
ARQR)-2000ALW Seaty with diaphragm seals -25cC... ¥85cC
APR2000ALW Safety i connectionfor low pressuregasesneasurement. -n /Cc... ¥ Cc
APC2000ALW Safg Exd -n jic & pCc
APR2000ALW Safety Exd -n jc X50b
ARQR)-2000ALWSafay Exd with diaphragm seals -25cC... +/5aC
APC2000ALW Safety Exi -njagc X s
APR2000ALW Safety Exi -n g c # cc
ARJQR)-2000ALW Safetixiwith diaphragm seals -25c [..480c /
APR2000ALW 8&fety Exiwith connectionfor low pressire gasesmeasure- 250 481 €
ment.

Special velisn | From-5n1 ¢ /

* Plea® note! Exdtransmitters APC(R)O00ALW Safety have a thermal fuse whichlh LJ&  Ic i
The exceedinghe temperature exceedingf b y p roay result in permanent disconnectioaf the
transmitter power supplycircuit and the needo repairthe transmitter in the sewice centre.

Table23. Storage temprature range.
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10.3.
APC(RPO0O0ALW SafetyiP protection rating
Transmitter type. IP
APG2000ALW Safet P66
y IP67 speial version
IP66
APR200QALW Safety IP67 speial version
. P66
ARQR)-2000ALW Safgtwith diaphragm seals IP67 speial version
APR2000ALW Safety witbonnectionfor low pressue gaseaneasure- P66
ment.
Table24. IP progction rating.
10.4.
APC(RPO00OALW &fety. Climatic class
Test bag, standard title Conditions
EN600682-2:2007, item 3.7 DNV, Dryheatf ¢ Sad . X ¢ ' btnc/ X wl
EN 6068-2-1:2007, item 3.DNV, Cold TestA, T=Hpc/
EN 60062}2-30:2008 item 38 DNV, Damp Dbtest,6 ¢ ' bppc /5%, 24vix 2 Eycles
heat, cyclic
ENG00682-52:2001, fem 310 DNV, Salt | KPtest (spaying br2hz ¢ ' otagedfar 7 =
. ) ) ) . RFe&&az ¢ I bnnyclsiogather 28
mist, cyclic (sodium chloride solution) days

Tale 25. Climaticclass.

10.5.
APC(R)2000A_W Safety. Vibration and surgeesistance.
_Type el Stardard Type_of el Exposure parameters
disturbarce ing
Sainless steel iglgglo ms; 18 suges (3 pr eachdirection of
Surges EN 6006&-27 AL 50 g/10 ms; 600 surges (100 per each axleed-
tion)
: p mm, 10 X 60Hz
Shusoidal | ENG00682-6, | Saniessteel | ez 60X 1000Hz
vibrations Fc test AL 5 oup, 10X 60Hz
5 pm/s?, 60 X 1000Hz

Table26. Vibmation and surge resistaec
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10.6.
Electromagnetic canpatibility acc. to EN613261, EN 6132@-3 for industrial applications
Type of disturbace Standard Level
. " contactp ¢ 1 %
Electrosttic dischage (ESD) EN 6100-4-2 FANI 5y 1+
80X 1000 MHz; 10 V/Im
Radiated electromagnaetiield EN610004-3 1.4X2 Hz¢3V/m
2X2.7GHz, 1V/m
Fast electical transiens (burst) EN 610084-4 BH 11X Lkh
Surges EN 6100684-5 5 H ling ¢tearthing
Corducted .|nte|r.upt|ons induca by radic EN 610001-6 0.15X 80 MHe, 3 V
frequency fields:
Emission EN 55011 o0 1 X0 MHa(group 1, class A)
Table27. Electromagnetic conatibility.
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11.Process

11.1.

Components of transmitte
APC(RRO0OOALW Safety

Temperature limitsof

Process

Medium

Separabprs

1.4404 (3BL)
Hastelloy C 276
¢STt 2yt
Nickel

Titanium
Tantalm

Monel

Diaphragms

1.4404/1.44353161)
Hastelloy C 276
Nickel

Titanium

Tantalum

Monel

Teflor?

Gold’

Process
connectiors

1.4404(316L)
Hastelloy C 27

from -40c fi 2

from-H p c /

by
022

from-n n coi+1H in c /
in directmeasue-
ments.

102088 mMHnc/
in distancemeasure-
ments.

1) Layesprayedon 316L stekdiaphragm.
2) APR2000ALW Safety withonnectionfor low pressuregasesmeasurement.

Table28. Temperaure limit for individual transnitter components.

- The temperatue of the measured mediuntannot cause an icreasein the tempegrture of thetrans-

mitter housing above the temperaturegpecified in the table;

- measurement of the medium with temperatui@ove85¢ fis possible only with te useof a separa-

tor, stub with aradiator or impulse tube;

- the temperature raages ofthe measured radium shouldbe observe due to the applied gauge fluid i

the procesxonnection Information on gauge fluids is givensecton (C 14.2);

- for oxygen measurementapplications, the guidelias given in iter{C 9.7)6 h E &390t A O G A 2 y ¢

be dbserved;

- obsene the permisible tempeaature rang for gaskets given intem (C 11.2 & h kdfing tempea-

ture ranges ofgaskdse @
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11.2.
Sealing material Permissible ranges of operating temperatures*
NBR from-40c / G& byp
HNBR from-nnchbyipz/
PTFE from-nnc/ &2 bypec
BPDM from-40c /12 by pc/
Silicone from-nnc/ G2 bypc/
FPM from-unc/ G2 bypc/
Copper from -30cC to +&c /
* The permissible operating temperature range depends on the tramer configuration.

Table 29. Temperature rangefor the transmitter sealingelements.

11.3.

The maximum pressure value foansmitters APC(R)000ALW Safety is dependent on the measuring system
component with the lowest nominal gressure. Tie relevant data are included section (C 8.5) & a&asurement

NI y3Saéo

The maximum static pressure is specified on the transmitter nameplaR2000ALW Safety

For oxygen measuremémpplications,it shallbe necessaryo follow the instuctions andthe values provided
insecton(C 9.77G¢ h EealBy A OF A2y aé o
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12 Mechanical design

Houshg:
standardversion:

- varnished houmgof AL 1@ type made of high pressure ctisg of aluminiumalloy ZLD 102,

- stainlesssteel howsing: acid resisnt steel 1.4401(316).
Special version:

- high presure aluminium alloy casting, vashied;

- stainlesssteel 1.4401 (316)

Housing potection rating(acc. to PNEN®529:2003):
- IP66;
- IP67.

The main conponent of the transmitter is a measurig head wih the installed silicondiaphragm. Theneasur-

ing heads may be equipped with differentressureconnectiors. Inside the hedithereis|

raselireOK | Yo S NE

filled with gawge fluid. On the side of the rasured meéum, it is limited by a separating éhphragm welded
tightly to the head body(differential pressure transmitters have twaeparding diaphragms for inputs:

GbedGE ¥ O
12.1. Dimensionsof bodywith pressure processonnection

The transmitter leight is calclated as a sum bheights of the following elements

R =

+ B

Please note!
If necessary, thenounting distancegssentiafor installation of the transmitter musibe consideed.

(133)

FIELD TERMINALS
102

10,5

[ R |

Electrical ﬁ Side of electronic circuits
terminals side and display

40

Housing Earthing terminal
rotation lock

Figure40. Overall dimensions cAPC(R2000ALWSAfety.
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T Ex
Transmitter

housing

il

Head body
//_

T 1)

ga—

*33 mm for EXD version

Figure4l. Diversification of the éad body dimensions due to the varss.
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12.2.

12.2.1.Specifcation of processconnections for APCG2000ALW Safety

TypeM (M20x1.5,q 1)

I/\’\_/‘ Sw27
- L
|
[
| M20x1,5
N |
Y 1 P =
AR p
A '§§
|
|l g4
26
M20x1,5

19

26,5

Figue 42. Type Mconnection6 a H n Em ®p Sockgtn 0 6 A ( K

Material:
- standard version: steell®L;
- special versionAu ¢ gold-plated daphragm;Oxygenc head siitable for oxyge measurement.

Reurn C Table4. Transnitter versiors, processconnectiors.
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Type P (M20x1:2 g MH U

SWz27

Diaphragm

15

M20x1,5
(61/27)
925

A\

Figure43. Type Reonnection (M20x15,q m wvith socké.

Material:
- standard ersion: steel 316L;

‘4

- special versionastelloy C276;0Oxygen ¢ head sutable for oxygen mesurement.
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TypeoyNPT (extoyNPT, inner @€ 0

Swz27

19

Figure 44. Type oyNPTconnection (ext.oyNPT jnner GO").

Material:
- standard ersion: steel 316L;
- special versin: Haselloy C276.
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Type Goyd(GoyQ Q> gn v

Swzz

! 6142

239

|4
%

min 14,5

19_0,5

24,51

Figue 45. TypeGoy connectiorz ¢ n soekdt (i K

Material:
- standard version: stde316L;

- special vesion:Au ¢ gold-plated daphragm;Oxygeng head suitable for ®ygen measurement.
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Type GPGoy, g MH U

SW27 Diaphragm

15

M20x1,5
(61/27)
925

@25, 1+01

M20x1,5
(61/2")

1,25/

min 15

?
!
\
|
\

/é\l\_)—
Figure46. TypeGPconnection(GoyZ g mth sockes A
Material:

- standard versin: steel 3161
- speciaversion:Hastdloy C276;0xygeng head suitable for oxygen measurement.
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TypeCM30x2 (M30x2)

SW36

-

!

Diaphragm

T
W [
-
%F ]
G|

r,zvs/

min 15

Fgure 47. TypeCM30x2connecton (M30x2) with socketand ring.

Material:
- standardversion: steel 316L;

- specialversbn: HastelloyC276; Au ¢ gold-plated diaphragm;
- sealingPTFE
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Type CG1Glg)

i Sw41

PTFE gasket
33,2x36,4x1,8

20,5
10

O-ring
L~ 26x2

G1

240

233559

G1

0,5
H

15_ 42

min 10,5
©
Q

21,5

Figure48. TypeCGlconnectond DM € 0 ocketh ( K &

Material:
- standardversion: steel 316L;
- special versionAu ¢ gold-plated diaphragm

88
Revsion01.A.004202011



ENITAPC.AR.ALWSFT

Type GO (Gog qgno

Swz27

11

\ PTFE gasket

FHgure 49. TypeG O connedion q4.

Material ¢ standard versin: steel 316L.

Type CGoy(Go¥¢ 0

218,5

Swz7z

20,5

10

0;5

0,2

15

21,5
min 10,5

Figure50. TypeC@y(connection G o) with socket

Material:
- standard vesion: deel 316L;
- spedal versionAu ¢ gold-plated diaphragm.
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Type: RM radiator with Mstub M20x1,5 / RG adiator with G oystub

/\I\_/
|
| l i | |
[ ;|
| 1 ]
[ ] ©
| ! ] ™
[ |
- 1
|
i
|
- 2 M connector
| or G1/2 connector
Figureb51. Radiator with M20x1,5 or @stub.
Material ¢ standard version: steel 316L.
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12.2.2. Adapters
Material:
Steel 36L
Brass
- D oy «a&
SW27

Figure52. Adaper Goyé

- w doy

Fgure 53. Adaper Roy ¢

SW27

M20x1,5

A\_\‘

AN

17

41

]

35

17

T
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O bt¢

M20x15

T —

N

SW27

13,
15

Y
37

1
i NPT
Figure54. Adaptero HT.
D o a
M20x15
:
SWZ27 % %, I
1\ A
T m
I N\ @
‘ j
7 ”
G347

Figure550 ! RI LJASNJ D 0¢ @
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- oy bEC
M20x15
|
/‘ |
e
SwW27 !
— \/ ' q.
B x
N
\‘2 A
A |
|
1/2 NPT_
Figure56. AdapteroyNPTF.
- 0 bt¢ C
M20x15
|
i ]
Sw27 S8
!
] ©
M
1 i
. " o
| 3
’ ! !

Foure570 | RI LJISNJ o bt ¢ Co
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- Elastic tube

M20x1,5

25

(43)

Figue 58. Elastidube Dk 1.
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12.2.3Specifiation of processconnectiors for APRRZOOOALW Sakty

Type P

Fgure59. Type P connedion for APR2000ALW Safety.

* L1 dimension due tdifferent values depending on the kgon isshownin C Table30.

Material:
- standard verson: seel 316L;
- specid version: Au.

Return C Table4. Transnitter versiors, processconnectiors.
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