


RU p PR electronics npeanaraeT o6WMpHYH NPOrpaMMy aHanoroBbIX
N ANCKPETHBbIX MoOAyAei 06pabGoTKM CUrHANOB ANS  Uenei
NPOMbILWAEHHOM aBTOMaTM3aumu. Mpon3BOACTBEHHAS
nporpaMMa BKAOYaeT 6apbepbl NCKpo6e30nacHOCTH, ANCNAeN-
WHAMKATOPbl,  AATYMKW  TeMnepaTypbl,  YHUBEpPCanbHble
npeobpasoBatenu 1 T.A. Ha Hawm MoAyAn MOXHO NONOXMTbLCS
B CaMblX TSXeNbIX YCAOBUSIX PaboTbl, - C BbICOKMM YPOBHEM
BMOpPaUMA 1 3NEKTPOMArHUTHbIX NOMEX W C GOAbLWUMK
KoneGaHUAMU TeMnepaTypbl. Bce Hawwm n3penns cooTBeTCTBYOT
CaMbIM XeCTKUM MeXAVYHapOAHbIM CTaHAapTaM. Haw aesu3
"Signals the Best” oTpaxaeT 3Ty hrAoCoduIo - U CAYXUT Bawen
rapaHTuen kayecTsa.
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NPEAVNPEXXKAEHWNE
Cnepytowme onepaunMn NOANEXAT BbINOAHEHWIO TOABKO Ha
06eCTO4eH-HOM MOAYAE U C COBAOAEHVEM Mep aHTUCTaTUYecKoi
3aWnThI:
MoHTaX MOAYAS, NOACOEAVHEHWE KaGeneii U X 0TCOEAVHEHME.
AmnarHocTtuka c6oes.

PeMOHT MoAYNSl U 3aMeHa NpeAOXpaHUTeNel MOXKET NPOU3Bo-
AUTbCA TONbKO M3rotoButeneM, PR electronics A/S.

NpepynpexaeHue
HeaonycTuMo oTKpbIBaTb AVUEBYHO NaHeAb MOAYAS, Tak Kak 3TO
BbI30BET HapyWweHWe KOHTakToB K 6AOKY NPOrpaMMMpOBaHUs C
amcnneeM PR 4501. Moaynb He umeeT DIP-nepekntodaTeneit nam
nepeMblyex.

PACWWNPPOBKA CUMBONOB

TpeyronbHUK € BOCKAMLATENbHbIM 3HaKOM: /I3y4nTe pyKoBOACTBO

A nepea TeMm, Kak NPUCTYNUTb K MOHTAXY W NycKy MOAYAS BO U3GexaHue
AENCTBUIN, MOrYLWMX NPEACTaBASITb 0NACHOCTb (PU3NHECKOro 1
MaTepuanbHoro yulepba.

( ( MapkupoBka CE yka3blBaeT Ha TO, YTO MOAYAb OTBEYaeT TpeGoBaHUAM
AnpekTuB EC.

@ CVMBON ABOWHOM U30NALMM 0603HAYAET, YTO MOAYAL BbINOAHAET
AONOAHUTENbHbIE TPeBOBaHUs K U30ASLMM.

@ EX - Moaynb 0A06GPEH B COOTBETCTBUM C AUPEKTUBOMA ATEX Anst
NPUMeHEeHNIA BO B3PbIBOONACHBIX CPeAaX.

MHCTPYKUA NO BE3ONACHOCTA

ONPEAENEHNA

OnacHble ANS XXU3HU YPOBHMU HaNPSKEHMS NOHUMAIOTCS Kak HaxoAswmecs B
AnanasoHe 75..1500 V nocTtosiHHoro Toka v 50..1000 V nepeMeHHoro Toka.
TexnepcoHan - 3T0 KBaAUMUUMPOBAHHbIN NepcoHan, 06y4eHHbIN 1
NOArOTOBAEHHbIN OCYWECTBASTb MOHTAX, IKCNAYATaUMIO AU AUArHOCTUKY
€60€eB C Y4ETOM HEOOXOAN-MbIX TEXHUHECKMX TPe6OBAHWUIA U HOPM 1 Tpe6oBaHWUIA
6e30nacHoOCTW.

OnepaTopbl - NEPCOHAN, KOTOPbIV B YCAOBUSIX HOPMaNnbHOW 3KCNAYaTaumm
AONKEH NPOM3BOAUTL HAaCTPOIAKY 1 3KCNAYATAUMIO KAABULW UAU NOTEHUMOMETPOB
VCTPOICTBA, ¥ KOTOPbI 03HAKOMAEH C COAEPXAHMEM HacTosLero PyKoBOACTBa.



NPUEMKA N PACNAKOBKA

M36eraiiTe NoBPEXAEHUSI MOAYAS NPY pacnakoBke. Y6eANTeCh, YTO TN

MOAYASt COOTBETCTBYET 3aka3aHHOMY. YNakoBKa, B KOTOPOM YCTPOMCTBO

6bINO NOCTABAEHO, AONKHA CONPOBOXAATb MOAYAb A0 MeCTa/MOMeHTa ero
OKOHYaTeNbHO YCTaHOBKM.

VCNOBUSA 3KCNAVATAUUN

He noaBepraiTe yCTPONCTBO BO3AENCTBUIO NPSIMOrO COAHEYHOrO CBETa, CUAbHOMN
3anNbINeHHOCTU UAV TENAQ, BUGPaUMK 1 MEXaHUYECKUM BO3AECTBUSIM, AOKAHD
VAU NOBbIWEHHON BAAXHOCTU. MpU HEOGXOAMMOCTU NPeAYNPEXAATe Neperpes
YCTPOIA-CTBA (CM. AMana3oH paboynx TeMNepaTyp) NOCPEACTBOM BEHTUAALMN.
MoAayAb PaccHMTaH Ha YCTAHOBKY B YCAOBUSX 3arpsisHEHUS CPeAbl He Xyxe
Knacca 2.

YcnoBust 6€30NacHOCTM 06ecneynBatoTca NpY 3KCNAyaTauuy Ha BbICOTax A0
2000 M.

MOHTAX / YVCTAHOBKA

MNoacoeAMHEHWE MOAYAS Pa3pelleHo TOAbKO TeXNEPCOHANY, 03HAaKOMAEHHOMY C
TEPMUHONOTMER, TPeGOBaHNSMM 6E30NACHOCTU U MHCTPYKUMSMU PYKOBOACTBA, 1
chepytoLLiEMY UM.

MpN COMHEHNAX OTHOCUTEABHO NPaBUABHOCTMN 06paLLEeHNs C yCTPOUCTBOM
o6palai-Tecb K PErMOHanbHOMY NPEACTABUTEAID UAN HENOCPEACTBEHHO K:

PR electronics A/S
www.prelectronics.com
MNpn NpUCOEANHEHNN MHOrOXWUABHBIX KaGenel NoA 0NacHbIM HanpsxeHnem
OKOHEYHOCTU Kabenei AOAXKHbI BbITb 3aLWMLLEHbI U30AUPYHOLIMMM KOANAYKaMU.
OnwucaHve BBOAA / BbIBOAQ V1 NPUCOEAVHEHWS NUTAHWS CM. HA NPUHUMNMANBHO
CXeMe W NacnopTHOM TabAnyke Ha 6OKY U3AEAWS.

Moaynb MeeT KAeMMbI C Pe3b60BbIM COBAVHEHUEM U AONXKEH NOAYHATb
NUTAHUE OT UCTOYHWUKA HAaNPSKEHWSI C ABOMHOW AMGO YCUNEHHOW U30ONSAUMEN.
MNpeaoxpaHUTENb U BbIKAOHATENb AONXKHbBI HAXOAUTLCS B A@rKOAOCTYNHOM
MecTe B6AU3N MOAYAS. BbiKAtoUaTeAb AONXKEH OblTb CHAaGXKeH YeTKoW U SICHOW
nHdopMaumelt 0 CBoeM Ha3HauYeHUM (T.e., 0 TOM, YTO OH OTKAKYAeT NUTaHue
MOAVYAS).

MNpu MoHTaxe Ha wWuHy Power Rail 9400 HanpsXeHWe NUTaHWA 6yAET NOCTYNATb
ot Power Control Unit Tvn 9410.

[0A M3roTOBAEHWS YCTPOMCTBA YCTAaHABAMBAETCS U3 2-X HaYanbHbIX UMdp ero
cepuitHoro HoMepa.

KANABPOBKA N PEFYAUPOBKA

Mpv KaAMGPOBKE N PEryAVPOBKE MOAYAS U3MEPEHUE U NOAKAOYEHME BHEWHUX
NCTOYHWUKOB HaNpSXXeHWs NUTAHNS AOAXKHO NPOU3BOAUTLCS B COOTBETCTBUM

C yKa3aHuaMK HacToswero PyKOBOACTBA, TeXNepcoHan 0613aH NpUMeHsTb
WHCTPYMEHT 1 060pyAOBaHWe, obecneyrBatowme 6e30nacHoCTb.



OBCAV)KNBAHWE NP HOPMANBHbIX YCAOBUNAX 3KCNAVATAUNN
HacTpoiika v 3kcnayaTaums MOAYAE MOXET NPOU3BOANTLCS TOALKO NO
3aBEPWEHWM UX YCTAHOBKM C y4eTOM Tpe6oBaHUiA 6e30NacHOCTY Ha

pacnNpeAeA TEAbHBIX WTAX U T.N., Tak, 4TOObI 3KCNAyaTauWs YCTPOCTBA He
NPeACTaBASAA COB0M ONACHOCTU AAS XXM3HW UAV PUCKA MaTepuanbHoro yulepoa.
3T0 NoApa3yMeBaeT, YTO NPUTPArmBaTbCs K MOAYAD 6@30NacHO, a CaM MOAYAb
pasMelleH B YAOGHOM ANS 06CAYXMBAHWS, AOCTYNHOM MecTe.

YNCTKA

YucTka MoAyAst NPOU3BOANTCS B 06ECTOYEHHOM COCTOSIHWAM BETOWbIO, CABrKa
CMOYEHHON AUCTUAUPOBAHHO BOAOW UAM CNUPTOM.

OTBETCTBEHHOCTb

B cayyae HecobAOAEHNS MHCTPYKUMIA PYKOBOACTBA B TOYHOCTY, 3aKa3uuk He
MOXeT NpeAbsBASTb NpeTeH3uid k PR electronics A/S, Ha KOTopble OH UHaYe UMen
6bl NPaBO B COOTBETCTBUM C 3aKAOHEHHBIM KOHTPaKTOM.

AEMOHTAX VCTPOINCTB CEMENCTBA 9000

Nnn. 1:
0TCOEAVHUTE MOAYAb OT WHHBI,

NOAHVMAS 33 HUXHWIA 3aMOK.




NPEOBPA3OBATENb TEMNEPATYPbI / mA TN 9113

e Bxoa RTD, TepmMonapbi v mA
o AKTUBHbIV / NaCCUBHB I MA-BBIXO/
e 1 uAm 2 KkaHana
e [luTaHme oT OTAEAbHOrO UCTOYHMKA / NO LWMHe
PR T 9400
o (Ceptucpukat coorsetcTBus SIL 2, Full Assessment

CBOIACTBA M XapaKTepUCTUKU NPOABUHYTOrO YPOBHS

MporpamMMMpoBaHmne U MOHUTOPUHI Yepe3 NpUcTaBky-uHTepdenc (PR 4501);
Kann6poBka npouecca U UMUTaUMUs/MOAEAMPOBaHME CUrHaNa.

MNepeHoc KOHMUrypaumm ¢ OAHOrO MOAYAS Ha APYrve TOro Xe TUna npu
NOMOLLW NPUCTABKU C AUCNAGEM.

ANSi NOBbIWEHUS TOYHOCTM Ha BXOAAX TEpPMONap MOryT NCNOAb30BaTbCs AMGO
BCTpoeHHble pazbeMbl ¢ KXC (CJC) nan pa3beMbl € BCTPOEHHbLIM AATHUKOM
Pt100 (PR 5910€x, kaHan 1 / PR 5913Ex, kaHan 2).

9113 aBTOMaTMYECKN ONPEAENASIET, aKTUBHbBINA WAV NACCUBHBIV TOKOBbIN
CUrHaA AONXEH BbICAATb MOAYAb.

MNPOABVHY TbIA MOHUTOPUHI BHYTPEHHE KOMMYHUKAUMN U apxX1Ba AaHHbIX.
DyHKUMOHANLHOCTH SIL 2 BbIGNpaeTCs akTUBHO B COOTBETCTBYHOLWEM NYHKTE
MeHI0.

06nacT NnpUMeEHeHUs

9113 ycTaHaBAMBAETCSB 6E30NacHON 30HE UAM 30He 2 / NoApasA. 2 1
NPYHUMAET CurHanbl 13 3oHbl 0, 1, 2, 20, 21, 22 n M1 / Class I/1I/11, Div. 1, Gr.
A-G.

KoHBepTupoBaHue 1 MacwTabupoBaHue curHanos TeMnepaTypebl (Pt, Nin
TepMonapbl) Y aKTUBHbIE TOKOBbIE CUrHANbI.

9113 pa3paboTaH, CKOHCTPYMPOBAH M CePTUMOUUMPOBAH AN NPUMEHEHNS B
ycTaHoBkax SIL 2 B cooTBeTCTBUM € TpeGoBaHusaMn IEC 61508.
TexHu4yeckas XapaKTepucTuka

o 1 3eneHblit/2 kpacHbIX CMA Ha naHeAM MHAMUMPYIOT HOPManbHYH paboTy/
c6oi.

o [anbBaHM4eckas passsska 2,6 kVAC Mexay BXOAOM / BbIXOAOM / NUTAHMEM.
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NPUCTABKA-UHTEPPEINC C ACNNEEM, PR 4501

PYHKUMOHaNbHbIe BO3MOXHOCTU

Bnaaropaps Npo3payHoli CTPYKTYPE MEHI0 U Pa3bsSCHUTEABHBLIM
BCNOMOraTenbHbIM TekcTaM obecneynBaeTcs 6ecnpobreMHas
HaBWrauWsi B NpoueAype NPorpaMM1poBaHUs U o6neryaeTcs
3KCNAYaTaUMS MOAYAS.

CM. onucaHme yHKUMOHAAbHBIX BO3MOXHOCTE 1 BapuaHToB
nporpaMMnpoBaHns B Pasaene "MNporpamMmMmpoBaHne / yHKUMN
KnaBuw.”

06nacT¥ NpUMEHeHUs:

o MHTepdelic 06MeHa AAHHBIMW ANSI Nepe3aAaHUst NapaMeTPoB 3KCNAyaTaumMmM Ha
9113.

o [Nepemewwast NpucTaBKy € oaHoro 9113 Ha APYroii, MOXHO 3arpy3vTb
HaCTPONKU NEPBOrO MOAYAS Ha APYrue Toro e Tuna.

e B KayecTBe CTaUMOHAPHOro AUCNAES ANS OTPAXEHWUS AQHHbBIX
TeXHONOTMYeCKoro Npouecca u cTartyca.

TexHu4ecKan XxapakTepucTuka:

4-cTpoyHbIN ancnneit Ha CUA; 1-a ctpoka 1 (5,57 MM BbicoTol) oTo6paxaeT
CTaTyC KaXA0ro BXoAa , CTPOKU 2 1 3 (3,33 MM BbICOTOM) OTPAXalOT 3HaYeHue
aHanoroBoro BBoAa / BbiBoaa unm N2 TAG, a Takxe eamHuuy - UNIT, ctpoka 4
OTPaXaeT CTaTyc obMeHa AaHHbIMU K durkcaumm SIL. HenoaBmXHas Touka =
SIL-3achukcmpoBaHo, MUraHme Touku = SIL-0TKpbITO.

ANS NPeAOTBPaLLEHNS HECAHKUMOHMPOBaHHBIX M3MEHEHWIA AOCTYN K
NPOrpaMMMPOBaHMI0 MOXET GbiTb 3alWMLLIEH NAPOAEM. MapoAb XPaHWUTCS B
NaMSATU MOAYAS, NOITOMY HAAEXHOCTb 3aWMUTbI OT HECAHKUMOHUPOBaHHbLIX
WN3MeHEeHWI 04eHb BbICOKa.



MOHTAX YCTPOWCTBA PR 4501/4511

1: BcTaBbTe 3aXuMbl Mopyns 4501/4511 B oTBEpCTUS HAaBEPXY YCTPOMCTBaA.
2: HacapmuTe yctpoiictBo 4501/4511 Ha mecTo.

AeMoHTax ycTpoyicTtea PR4501/4511

3: HaxxmMuTe KHonky pacdukcaumm BHU3Y Moayns 4501/4511 v cHuMuTe ero,
OTBOAS BBEPX.




Pacwudposka kopoB 3akasa 9113B

Type KaHanbl

9113B | OanH TA
ABa 'B

Akceccyapbl

4501 = NHTepdeinc-npucTaBka c poucnneeM

4511 = KoMMyHUKaTOp

5910€x = Pa3bemM ¢ KXC (CJC), kaHan 1

5913€x = PasbemM c KXC (CJC), kaHan 2

9400 = NuTarowas WuHa

9404 = Ynop MoAynSl ANS YCTAHOBKU Ha WMHONPOBOA,

9410 = NcTOYHUK YyNpaBASilOWEro HanpsiXeHus

9420 = NcTo4yHUK HanpsXKeHusa nuTaHua 24 V / 120 W - Ex nAC

BI\EKTDVI‘-IECKME AdHHbIe

VcnosusA akcnnyaTauum:

Arana3oH pabo4nx TeMNepaTyp CPeapl ... ot -20°C po +60°C

TeMnepaTypa XpaHeHus......... ot -20°C po +85°C

TeMnepaTypa KaAM6poBKn 20...28°C

OTH. BA@XHOCTb BO3AYXa ... < 95% RH (6e3 koHAeHCaumn)
Knacc 3awmThbl IP20

YcTaHoBKa B CpeAax YPOBHS 3arpsasHeHus 2 / kaTeropvum nepeHanpsixeHus |l
KOHCTPYKUMOHHbIE NapaMeTpbl:

Pa3smepel, 6e3 nHTepdeinca (BXWXM). ... 109 x 23,5 x 104 MM

Pa3mepbl, ¢ nHTepdercom

4501 / 4511 (BXWXM)ovvvvrvvvvverveverismmmesmmenssssssses 109x235x116/131 Mm

Macca 250 r

Macca € 4501 / 451 1. 265r/350r

Tun peikun DIN EN 60715 -35 MM

CeyeHue Kabenst (MUH. / MAKC.) .....wreeeeesnnnne 0,13..2,08 MM? / AWG 26..14
MHOMOXWUNBHbI

MOMEHT 3aTAXKN BUHTA KAEMMBbL......covuvrinnees 0,5 Nm

Bu6pauus IEC 60068-2-6 : 2007

Bubpauus: 2..13,2 My +1 MM

Bu6pauus: 13,2..100 y... +0,7r

O6wue paHHble:

HanpsixxeHvne nuTaHus .. 19,2..31,2 VDC

Makc. NoTp. MOWHOCTb... <3,5W (2 kaHana)




MpeaoxpaHnTens 400 mA T/ 250 VAC
M3onaums, HanpsxeHne TecToBoe / paboyee
Bxoaa ans Bcex TvnoB .. 2,6 kVAC /300 VAC ycuneHHas
AHANOroBoro BbIBOAA K NUTAHWUIO ... .. 2,6 kVAC /300 VAC ycuneHHas
CTaTycHOro pene K NUTaHWH.... ... 1,5 kVAC /150 VAC ycuneHHas
VHTepdelic o6MeHa AaHHBIMU .. Npucraska 4501 /
KomMMyHukaTop 4511
OTHOWEHME CUMHAN- / WYM..ooorrcereerrerssnennns MuH. 60 dB (0..100 kHz)
CpeaHee BpeMs peakuuwu, BKAKOYAs 3aAePXKKY:
Bxoa TemMnepatypsl.... . <1lc
Bxoa mA <04c
TouHOCTb, Gonbwee M3 O6WMX U 6230BbIX 3HAYEHUN:

O6wwe 3Ha4YeHns
Tun- Aéc. 3aBUCMMOCTb-
BX0AA norpewHocTb OT TeMnepaTypbl
Bce <+0,1% oT anan. <+0,01% ot amnan./ °C
basoBble 3HaYeHUs
Tun- OcHoBHas- 3aBNCUMOCTb-
BX0AQ norpewHocTb 0T TeMnepaTypbl
mA <+16 pA <+1,6 pA/°C
Pt100, Pt200,
Pt 1000 < +0,2°C < +0,02°C/°C
Pt500, Ni100,
Ni120, Ni 1000 < +0,3°C < +0,03°C/°C
P50, Pt400, Ni50 < +0,4°C < +0,04°C/°C
Pt250, Pt300 <+0,6°C < +0,06°C/°C
Pt20 <+0,8°C <+0,08°C/°C
Pt10 <+1,4°C <+0,14°C/°C
Tvn Tepmonapb!:
EJKLNTU < +1°C <+0,1°C/°C
Tvn TepMonapb!:
R, S, W3, W5, LR < +2°C <+0,2°C/°C
Tun Tepmonapesl: B
160...400°C < +4,5°C <+0,45°C/°C
Tun Tepmonapsbl: B
400...1820°C < +2°C < +0,2°C/°C




33aBUCMMOCTb NOMEXOYCTOMYMBOCTU N0 IMC ........ws < +0,5% ot aman.
YAyyWweHHasi NnoMexoycTonymnBocTb no SMC:
NAMUR NE 21, ucnbIT. UMNYAbCHBIM Hanp. ypoBHS A.. < +1% oT aunan.

Bxoa, RTD:
Twun- MuH. Makc.
BX0AQ 3HayeHune | 3HayeHne CraHpapT
Pt100 -200°C +850°C IEC60751
Ni100 -60°C +250°C DIN 43760

Bxoa ans TepMoMeTpa conpoTuBaeHns RTD Tvnos:
Pt10*, Pt20*, Pt50*, Pt100, Pt200, Pt250, Pt300, Pt400, Pt500, Pt1000
Ni50, Ni100, Ni120, Ni1000
ConpoTuBneHue Kabens Ha xuny (Makc.), RTD 50 Q
Tok pAaTumka, RTD HomuH. 0,2 mA
BAnsiHne conpoTvBAeHNs KaGens paTumka
(3- / 4-xnnbHoro), RTD
06HapyxeHue c60s paT4uka, RTD
TOK 6051 AaTUMKa:
NPY OBHAPYXKEHUM COOS..ovumrvrrmrrerrrrisssnsieens <2 pPA
WHave 0 pA
* 06HapyxeHue K3 He npou3BoanTCS Npu ucnons3osaHum Pt10, Pt20 n Pt50

. <00020Q/Q
MNporpamMupyemoe ON / OFF

Bxoa TepMonapbl:

MuH. Makc.
Tvn 3Ha4yeHue | 3HaveHne CraHpapT
B 0°C +1820°C IEC 60584-1
E -100°C +1000°C IEC 60584-1
J -100°C +1200°C IEC 60584-1
K -180°C +1372°C IEC 60584-1
L -200°C +900°C DIN 43710
N -180°C +1300°C IEC 60584-1
R -50°C +1760°C |IEC 60584-1
S -50°C +1760°C IEC 60584-1
T -200°C +400°C IEC 60584-1
u -200°C +600°C DIN 43710
W3 0°C +2300°C ASTM €988-90
W5 0°C +2300°C ASTM €988-90
LR -200°C +800°C GOST 3044-84




KomneHcaums xonoaHoro cnas KXC (CJC):
Yepes BHeWHWii ceHcop B pasbeme 5910. 20..28°C <+ 1°C
-20..20°Cmn 28..70°C < + 2°C

Yyepe3s BHyTpeHHUI ceHcop € KXC ... £(2,0°C + 0,4°C * At)
At = BHYTPEHHSIS TeMnepaTypa - TeMNepaTypa okp. CpeAb!
O6HapyXeHNe CO0S AATHUKA ..vcovvevvveemmsessiassisanns MNporpamMMupyemoe ON uam OFF

(TonbKo 06pbIB Kabenst)
Tok c60s1 paTuUmKa:

npu 06Hapy>eHnKn c6os .. HoMuH. 2 pA
MHave O pA
ToKOBbIW BXOA:
AVANA30H U3MEPEHUS.cvvvvrvvressisisissssssessssnns 0..20 mA

MporpaMmMupyeMble aAnanasoHbl u3mepenus. 0..20 n 4..20 mA

BxoaHoe conpoTuBneHue . Nom.20Q + PTC50 Q

O6HapyxeHue 605 AaTHUKaA . .. NporpamMmupyemoe ON / OFF
ToAbKO 4..20 mA (NAMUR)

ToKOBbIW BbIX0A;:

AnanasoH curHana (Wkana).... . 0..20mA
MporpamMmMupyeMble AManasoHbl curHana... 0..20/4..20/

20..0n 20..4 mA
Harpy3ka (Makc.) 20mA /6000 /12 VDC

<0,01% o1 anan./ 100 Q
. 0/3,5/23 mA/oTcyTcTBYET

CTabnAbHOCTb Harpysku.
O6HapyxeHwue 605 AaTHUKA .
NAMUR NE43 macwTabup. Bepx./Hux.
nopor 23 mA/3,5mA
OrpaHuyeHne BbIXOAHOIO CUrHana:
ANS cUrHanoB B Aavan. 4..20 n 20..4 mA... 3,8..20,5 mA
AAs curHanos B avan. 0..20 og 20..0 mA. 0..20,5 mA

OrpaHuyeHune Toka <28 mA
2-NPOBOAHOM BbixoA 4...20 mA:
AnanasoH curHana 4..20 mA

. <£0,01% ot anan./ 100 Q
. < (Vuranns -3.5) / 0,023 A [Q]

CTabUNbHOCTb Harpy3KM ...
ConpoTuBAEHWE Harpy3sKu...
Avan. ANS BHEeWHero 2-NpoBOAHOIO

nuTaHus 3,5..26 VDC
BAusiHne BHewWwHero 2-NpoBOAHOMO

NUTAHUS HA U3MEHeHWe HanpskeHues........ < 0,005% ot aman. / V

CraTycHoe pene B 6e30NacHOW 30He:

Makc. HanpsixeHue, 125 VAC/110VDC
Makc. Tok 0,5 AAC/ 0,3 ADC
Makc. 3adhd. Hanp 625VA/32W

OT AMan.-= 0T aKTyaAbHO BblIGPaHHOro AnanasoHa



Opo6peHue:

EMC 2004/108/€C EN 61326-1
LVD 2006/95/€C EN 61010-1
¢ UL us, Standard for Safety.. ... UL 61010-1
EAC TP TC 020/2011...... . EN61326-1

Opo6peHue ANS NPUMEHEHUS Ha CyAax M nnaTdopMax:
Det Norske Veritas, MpaBunAa ANS CYAOB........ CraHpapT ceptud. No. 2.4

CepTudukauus no Ex/LS:

ATEX 94/9/€C KEMA 07ATEX0148 X
IECEX IECEx KEM 09.0052X
cFMus 3038279-C

INMETRO NCC121310X

CCoE P337349/3

EACEX TP TC012/2011 cooovciisssssssssssssns RU C-DK.r608.8.00410

PYHKUMOHANbHAA 6€30NaCHOCTb:
CepTtudwmkat SIL2 Certified & Fully Assessed B cooTB. ¢ IEC 61508



KoHdurypupoBaH1e oTCA@XMBaHUA C609 AaTYMKa

NpoBsepka Ha C60M AaTHMKa:

BXOAHOM CMrHan 3a npeaenaMu AManasoHa

Moaynb: KoHdurypaums OcnexuBaHue 609 paTyMKa:
9113 OUT.ERR=NONE. OFF (OTKA.)
WNHayve: ON (BKA.)
Pe>xuMbl nokasa 4501:

MNokas "3a npeaenamMu AnanasoHa”

"(IN.LO, IN.HI):

Mpu BbIXoAE 33 NPeAenbl AeCTBYIOWero AnanasoHa ALUM nav noAvHoMum

Bxoa AmnanasoH MNokas Mpeaen
IN.LO <-1,05mA

CURR 0..20 mA/4..20 mA INAI 52505 mA
IN.LO < aman. TemnepaTtyp -2°C

TEMP TepMonapa / TepMoMeTp conpoTvBneHust RTD INHI > Avan. Temnepatyp +2°C

Avcnaeit 3a npepenaM M H.- / Makc.-3HadeHns (-1999, 9999):
Bxoa AmnanasoH MNokas Mpeaen
Bee Bee -1999 3HayeHune amcnnes <-1999

9999 3HaueHue amcnaes >9999

O6HapyXeHue c605 AaT4YMKA

06Hapy>xeHve c6oa pAaT4mka (SE.BR, SE.SH):

Bxoa AunnasoH MNokas Mpeaen
CURR 06pbIB TOKOBOV NeTAm (4..20 mA) SE.BR <=3,6mA; > =20,75mA
TepMonapa SE.BR > 10 kQ...165 kQ
RTD: 2-, 3- n 4-npoBoAHas cxeMa NOAKAOHEHUS SE.BR > 900..1000 Q2
ans P10, Pt20, P50, Pt100, Pt200, NiS0 v (kaGens > 50 Q)
TEMP Ni120 SESH <ca.l1l5Q
RTD: 2-, 3- 1 4-npoBoAHas CxeMa NOAKAOHEHNS SE.BR >610"'1>2 kél
Ans Pt250, Pt300, Pt400, Pt500, Pt1000 1 (kabene > 50 @)
Ni1000 SE.SH <ok.15Q
C6oi annapaTHoro o6ecnevyeHus
Moka3 npu annapaTHoOM c6oe
AwvarHocTuka MNokas MNpu4nHa
BXOAHOW CUrHAA BHe Avan. (HW3Kuii BXopHo curHan) | IN.LO CM. npepensbl Bbiwe
BXOAHOVI CUrHan BHe Anan. (BbICOKVII/I BXOAHOU INHI ™. npeaens! Bbiwe
cuUrHan)
06pbIB kKabens AaTuuka SE.BR CM. npepenbl Bbiwe
K3 patumka SE.SH CM. npepensbl Bbiwe
TecT AaTyMKa C BHYTPEHHEeW KOMNEeHC. XONOAHOTO CLER NecbekT BHYTP. AaTuMka KXC nan
cnast ’ Temnepatypa CJC BHe Avana3oHa*™
C60i1 Ha BHew. pasbeme ¢ KXC - TeCT TepMUHana Q.CE AedekT nAn oTCyTCTBME pa3beMa C
cKXC : KXC (CJC), TeMn. BHe AeiAcTB. Avan.




MNoka3 npv annapaTHoOM c6oe

AwvarHocTvka Nokas NpuymnHa
Cooit YPOBHM CUrHana Ha BXoAe BHe
0M Ha BXOAE - NpoBepbTe BXOAHbIE COBAUHEHWS, 3aTeM -
BbIKAKOHMTE U CHOBA BKAKOHYUTE MOAYAb INER Ananasora unu FIDVICOEAVI Hewne
K Henpas. pa3beMam*
C6oit Ha BXOAE - NpoBEPLTE BXOAHBIE COBAVHEHWS, 3aTeM AC.ER C6oit Ha aHanor. TOKOBOM Bbl-
BbIKAIOUNTE U CHOBA BKAKOYMTE MOAYAb ) xoAe (Tonbko B pexumMe SIL)*
06MeH AaHHbIX OTCYTCTBYET NO.CO HeT cBsi3n ¢ (4501)
" FLER C6oi1 FLASH (HeaencTs.
C6oit naMsTn FLASH - npoBepbTe KoHMUrypaumio
poBep durypau CO.ER KOHUrypaums)***
Ne Tvna nam MoandrKkauum
HepencTBUTEAbHAs KOHUIYpauUmMs An Bepcust TY.ER KOHWrypaumm, nepeHeceHHoi ¢
EEprom, HepelcTBUTENEH
C6oi1 annapaTHoro o6ecneyeHuns RA.ER C6oint RAM*
C6oi1 annapaTHoro o6ecneyeHuns IFER (6ot BHYyTpeHHeln Flash*
(6ot annapaTHoro o6ecneyeHus SW.ER C60it 4/6 MoHUTOpa*
C6oi1 annapaTHoro o6ecneyeHuns AD.ER C6own ALIN*
C6oit annapaTHoro o6ecneyeHus AO.SU C6oi4 aHanor. NUTaHNs BbIXoAa™
(6ot annapaTHoro o6ecneyeHus CA.ER OwwmGka 3aBOACK. KanMGPOBKI™
C6oi1 annapaTHoro obecneyeHuns CM.ER (6ot ocHoBHoro LINY*
(6ot annapaTHoro o6ecneyeHus ILER C60i4 TecTa NepBUYHOI MHWL*
(6ot annapaTHoro o6ecneyeHus RS.ER YcTpaHsieMblil c6pocom cGoin*
C6oit annapaTHoro o6ecneyeHus ICER CGoin cBSI3U Ha BXope™
(6ot annapaTHoro o6ecneyeHus M1.ER C6oi ocH. UMY - kaHan 1*
C6oi1 annapaTHoro o6ecneyeHus M2.ER C6oi ocH. LINY - kaHan 2*
C6oi1 annapaTHoOro o6ecneyeHuns MCER Owwmbka koHdur. ocHoBH. LINY*
(6011 annapaTHoro o6ecneyeHus MF.ER C6oin Flash B ocHoBHOM LINY*
C6oi1 annapaTHoro o6ecneyeHns MR.ER C6oin RAM B ocHoBHoM LINY*
C6oi1 annapaTHoOro o6ecneyeHns MS.ER C6oit nuTaHus ocH. LUNY*
CGoit annapaTHoro o6ecneyeHns MP.ER C6oin ProgFlow ocH. LINY*

| Bce coobulieHns o c6oe Ha aucnaee MUraroT 1 pas/c 1 CoNPOBOXARIOTCA COOTBETCTBYHOWINM
TEeKCTOM.

*  C6poc c605 NPOM3BOAUTCSA NEPEXOAOM MEXAY MEHIO AW BbIKAIOHEHWEM U BKAIOHEHWEM MOAYASL.
C6pOC HEKOTOPbIX TUNOB CGOEB OCYLLECTBASIETCS TOALKO BbIKAOHEHUEM U BKAOHEHWNEM MOAYAS.

** C6poc c605 NPOM3BOAUTCSA NEPEXOAOM MEXAY MEHIO AW BbIKAIOHEHWEM U BKAIOHEHWEM MOAYASL.
C60i4 MOXHO UrHOPUPOBaTh, BLIGPAB APYroi TUN BXOAA WAV TEpPMONapbI.

*** C6poc 605 NPON3BOAUTCS NEPEXOAOM MEXAY MEHHO.
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MNokas c60s curHana unmu Kabens 6e3 NpucTaBKU-UHTepdenca
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NPOrPAMMUPOBAHWE / PYHKUNIN KNABUW

AOKYMEHTaUMs K aAropuTMy.

06wMme 3aMeyaHus:

MNpoueaypa nporpaMMmnpoBaHuns 9113 oxBaTbIiBaeT BCe NapaMeTpbl, NO3BOASS
BblGpPaTb HAaCTPOMNKYM, Hanbonee NOAXOAALWME K AQHHOMY NPUMEHEHMUIO.
KaxAoMy MeHto NprAaH BCNOMOraTenbHbI TEKCT, NPOKPYYMBAEMbIN B CTPOKe
3 amcnnes.

MNporpaMM1poBaHve oCyWecTBASETCS NOCPEACTBOM TPEX KAaBULL:

(~ yBEAWYMBAET YNCAOBOE 3HAYEHWE UAM BbIGUPAET CAeAYIOWMIA NapaMeTp

&) yMeHbWaeT YNCNOBOE 3HaYeHWe/BbIGNPaeT NPeAbIAYLWWA NapaMeTp

K CAYXWUT ANS NOATBEPXAEHWS BbIGOPa M NepexoAad B CAeAyiOLLEe MEHIO.
Mo OKOHYaHWMW HAaCTPOIKN NPOU3BOAWTCS BO3BPAT B HOPManbHbI pexxum 1.0.
YaepXMBaHMEM HAaXATON KAABULWM OK NPOUN3BOAMUTCS NEPEXOA B Npeablayliee

MeHI0/BO3BPaT B HOPMaNnbHbI pexum (1.0) 6e3 coxpaHeHUs N3MeHeHWiA.

B cnyyae, ecan KnaBuwM He BbIAM 3aAeCTBOBaHbI B TedeHne 1 MUH., aucnaeit
BEPHETCS B HOPMaNbHbI pexuM noka3sa (1.0) 6e3 coxpaHeHUst U3MEeHeHUIA.

AononHuTeNnbHble pa3bsCHEHUS:

NaponeBas 3awmTa: AoCTyn K NPOrpaMMMPOBaHNI0 MOXHO 06YCAOBUTb
NaponeM,. COXpaHsAeMbIM B NaMATW MOAYAS, HTO 06ecneynBaeT MakCMManbHY
3aWNTY OT HeCaHKUMOHWPOBAHHBIX U3MeHeHWI. Mo yMonYaHuio naponb 2008
NpeAOCTaBASIET AOCTYN KO BCEM MEHIO NPOrpaMMUPOBaHNS.

Bbi6op eAMHULbI U3MepeHus

Mpu BbiGOpe BXxoAa TeMNepaTypbl MOXHO BbI6paTh, 6YAYT AV 3HAYEHWS
napaMeTpoB npouecca (CM. CxeMy) BbIBOAUTLCA Ha AUCNAEN B rpapycax
Uenbcus unm dapeH-reiita. 3To NpousBoAnTcs B NyHKTe MeHto UNIT Bcaea 3a
BbI6OPOM BXOAQ.

KoMneHcauusa xonoaHoro cnasi KXC (CJC)

MNpv noMowm MeHto KXC MoXHO BbIGpaTb AMG0 BHEWHMIA pasbeM ¢ KXC, am6o
BHyTpeHHioto KXC. Pa3beM ¢ KXC (PR 5910€Ex/PR 5913€Ex) 3aka3biBaeTcs
OTAENBHO.

NHdopMaums o curHane u c6oe kabens yepes uHtepgeiic 4501

C60M AaTuyMKa (CM. rPaHNYHBIE 3HaYeHWs B TabAMUE) OTPaXaeTcs Ha AucnAee Kak
SE.BR (nonomka aatumka) nam SE.SH (K3 B aatumke). CurHansl Ha npeaenamu
BbIGPAHHOMO AMana3oHa (He 60 AATHMKA, CM. FPAaHNYHbIE 3HAYeHUs B
Tabauue) oTpaxatotcs Ha amcnaee kak IN.LO (HU3KWIA BXOAHO CUrHan) nav
IN.HI (BblCOKWi1 BXOAHO curHan). IHAMKaums c6osi B BUAE TEKCTa B CTpoke



2 AN KaHana 1 n cTpoke 3 AAS KaHana 2, Npu 3ToM (hoHOoBast NoACBETKA
MuraeT. CTpoka 4 oTpaxaeT SIL-cTaTyc Moayas (HenoaBMXHas Touka = SIL-
3auKcpoBaHo, Muratowas Touka = SIL-0TKpbITO) U KOMMYHUKAUNOHHBIIA
ctaTyc COM (Touka B Geryuieit oKpy>XKHOCTW), 0TPaXatowWwmii HOpManbHYO
pa6oTy nAu c6oii npuctasku 4501.

NHdopmaums o curHane u c6oe kabenst 6e3 NpuUCTaBKU-UHTepdenca

CraTyc Moayns siBcTBYeT 13 Tpex CUA Ha AvueBoii naHeAn npueopa.
Muranue 3eneHoro CMA 03Ha4aeT HOpManbHYHO 3KCNAyaTauuio.
OTcyTCTBUE CBeYeHWs 3eneHoro CVIA o3HayaeT OTCYyTCTBME HanNpsxXeHUs
NUTaHNS UAK CEOIN MOAYAS.

MNocTosiHHOe cBeYeHMe kpacHoro CUA 03Ha4aeT NOAHbLINA 0TKA3 MOAYAS.
MuraHue kpacHoro CUA nHAMUMpYET c6oin paTymKa.

PYHKUMM NPOABUHYTOrO YPOBHSA

AocTyn K psiay DyHKUMIA NPOABWMHYTOrO YPOBHS AOCTUraeTcsl oTBETOM "aa™ YES”
B NYHKTE MeHto "ADV.SET".

HacTpoiika aucnnes: 3pecb MOXHO OTAAAUTL KOHTPACT W 3aAHIOK NOACBETKY.
3apatb TAG-HOMep u3 5 6ykBEHHOUMPPOBbIX CMMBONOB. BbiGpaTh BUA
nokasa B CTPokax 2 1 3 aucnaes (aHanor. BXoA, aHanor. Bbixoa, nokas N2 TAG
AW NepeMeHHbI NoKas3).

2-ToveyHas KanM6poBKa npouecca: Ha ycTpoiicTBe MOXHO 0TKannGpoBaTh
TEXHO-AOrM4eCcKUA NPOLECC NO OTHOWEHWMIO K BeAUYUHE TeKYLWero curHana
B 2 To4kax. BBOAWNTCS HU3KOe 3HaYeHne BXOAHOMO CUrHana (He o6g3aTenbHO
0%), n coobuiaeTcs Tekyllee 3Ha4YeHUe. 3aTeM BBOAUTCS BbICOKOE 3HAYeHWe
curHana (He obssatenbHo 100%), n coobuiaeTcs Tekyulee 3Ha4eHue. Ecan
NOATBEPAVTH NPUMEHEHWE NPOV3-BeAEHHON KaAMBPOBKM, MOAYAb ByAeT
NPoOAOAXaTb paboTy B COOTBETCTBUM C HOBbIMW HAacTPokaMu. Ecan nosaHee
BbIGpPaTb "HET” B 3TOM NYHKTE WA BbIGPaTb APYrol TUN BXOAHOMO CUrHANg,
MOAYAb BEPHETCS K 3aBOACKON KaAMGpOBKe.

PYHKUMA MOAENUPOBaHUA Npouecca: Bbi6paB “aa” B NyHkTe "EN.SIM”,
MOAENVIPYIATE BXOAHOW CUrHaA CTpenkamMu (NoBblIWeHNe/NOHWXEHNE).
HaxaTtue o BepHET MOAYAb B HOPMaNnbHbIV pexuM (6e3 TanM-ayTa). YaaneHue
4501 npepbIBaeT MMUTAUMIO.

Naponb: 3pecb MOXHO BbIGpaTh Naponb B npoMexyTke 0000 - 9999 ana
3aWMTbI OT HECAHKUMOHWPOBaHHBIX 3MeHeHWI. 10 YMOAYaHWIO YCTPONCTBO
He 3alMLLeHo NaponeM NPy NOCTaBKe.



A3bIK: B MeHo "LANG" BbIGMPAIOT 53blK BCNOMOraTeAbHbIX TEKCTOB.

NamMaTb:

B MeHto "MEMORY" ("NaMATb") MOXHO COXpaHUTb HACTPOKN MOAYAS Ha
npuctaBke 4501 1 3aTeM NnepeHecTy ¥ 3arpy3unTb 3TV HACTPOVKW HA APYroW
MOAYAb TOFO Xe Tuna.

A3bik: B MeHto "LANG” BbIGUPAtOT OAMH U3 7 BO3MOXHbBIX 513bIKOBbIX BEpCU
BCcnoMo-raTenbHbix TekcToB: UK, DE, FR, IT, ES, SE, DK (aHrn., HeM., dp., uT,,
ucn., We., AaT.).

NuTarow,an wuHa: MeHto "RAIL" npeAOCTaBASIET BO3MOXHOCTb OTNPaBKX
CMrHana o c6oe AATYMKA NO WKHEe Ha ynpaBAsiioLlee GAOKOM

nUTaHus ycTpoiicTeo PR 9410. PR M

Safety Integrity Level (SIL): CM. PykoBOACTBO 0 6e30NacHOCTH

Safety manual. m

IEC 61508
CERTIFIED

Full assessment



ANTOPUTM

ECAM KNaBUWW He 3aAeCTBOBaHbI B TedeHne 1 MUH., AMCNAeii BO3BpalLaeTcs
B HOPMaAbHbI pexuM 1.0 6e3 coxpaHeHNs U3MeHeHWIi KOHDUrypaunum.
~ YBEAVYEHWE YNCAOBOrO 3HAYeHWs AV BbIGOP CAeAyHOWEero napamMeTpa
~ YMeHbWEHMEe YUCA. 3HAYeHWs AV BbIGOP NPeALecTBYHOWEro napameTpa
o< NOATBEPXAEHUE BblGOpa U NEPEX0A B CAEAYIOLLEE MEHIO
YaepxwuBaHue o BO3BpaT B Npeablayulee MeHo/k 1.0 6e3 coxpaHeHust
VN3MEeHeHU.

Ecnv SIL-3achuKCMpoBaHo,
T0 Npsimo K [EM.SIL]

MO

[
g

A m—

1.0 = HopManbHbI pexxuM.
Ctpoka 1 oTpaxaert cTa-
TYC BXOAHOrO CUrHana.
Crpokn 2 1 3 (3,33 MM
BbICOTOM) - 3HAaYeHWe Ha
aHanoroBoMm BXope- / -
BbIxoae nnun N2 TAG, n
ep. n3mepeHmns - LIMIT,
CTpoka 4 oTpaxaeT CTa-
TYC 06MeHa AGHHBLIMU 1
SIL-cbvkcaummn. Henoas.
Touyka = SIL-cvkcmpoBa-
Ho, MuraHue = SIL-SIL-...
OTKPbITO.

1.1 = TonbKo NPV NAPONEBOA .
3awuTe

1.2 = HepelCTBUTENBHO ANS
BXOAHOrO CUrHana
0..20 mA.

1.3 = Tonbko ANS BXOAQ

TeMmne-
paTypbl. MyH. 1 Makc. B
COOTB. C TMNOM
AaTyMKa.

1.4 = Tonbko Npu OTCYTCTBUN
NaponeBoVi 3aWMThI.

Lokt

-oK——

(ok——

KpacHbIM wpudTom oTMeyeH
napaMeTp 6e30nacHoCTU
B SIL-koHurypaumm. Cm.
noapoGHee B PykoBoacTBe
no 6e30NacHOCTM.

MpoaonxaeTcs Ha CTp.
i Anropnt™ ADV.SET




KoHdurypaums
CHe

aHanormyHa CH1

B HopManbHbI pexum 1.0
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[07]

[08]

[09]

[11]
[12]

[13]

BCNOMOrATENbHbIE TEKCTbI B 3 CTPOKE AUCNANEA

BBeavTe NpaBMALHBIA Naponb

MNepeiiTv B MEHIO HACTPOMKIA BbICWIErD YPOBHS?
BbiGpaTh BXOA TeMNepaTypbl

BbIGpaTh TOKOBbIV BXOA

Bbi6paTh AnanasoH Bxoaa 0-20 mA
Bbi6paTh AnanasoH Bxoaa 4-20 mA
Bbi6paTh TMN TepMonapsbl

Bbi6paThb TMN cercopa Ni

Bbi6paTb TUN ceHcopa Pt

Bbi6paTb B kayecTBe ceHcopa Pt10

Bbi6paTh B kauecTBe ceHcopa Pt20

Bbi6paTh B kayecTBe ceHcopa Pt50
Bbi6paTh B kayecTBe ceHcopa Pt100
Bbi6paTh B kayecTBe ceHcopa Pt200
Bbi6paTh B kayecTBe ceHcopa Pt250
Bbi6paTh B kayecTBe ceHcopa Pt300
Bbi6paTh B kayecTBe ceHcopa Pt400
Bbi6paTh B kadecTBe ceHcopa Pt500
Bbi6paTh B kadecTBe ceHcopa Pt1000
Bbi6paTh B kauecTBe ceHcopa NiS0
Bbi6paTh B kavecTse ceHcopa Nil00
Boi6paTh B kavecTBe ceHcopa Nil20
Bbi6paTh B kayecTBe ceHcopa Nil000
Bbi6paTh B kauecTBe ceHcopa TepMonapy B
Bbi6paTh B kayecTBe ceHcopa TepMonapy E
Bbi6paTh B kayecTBe ceHcopa TepMonapy |
Bbi6paTh B kayecTBe ceHcopa TepMonapy K
BbiGpaTh B kayecTBe ceHcopa Tepmonapy L
Bbi6paTh B kadecTBe ceHcopa TepMonapy N
Bbi6paTh B ka4ecTBe ceHcopa TepMonapy R
Bbi6paTh B Ka4ecTBe ceHcopa TepMonapy S
Bbi6paTh B kKauecTBe ceHcopa TepMonapy T
Bbi6paTh B kayecTBe ceHcopa Tepmonapy U
Bbi6paTh B kauecTse ceHcopa Tepmonapy W3
Bbi6paTh B kauecTBe ceHcopa TepMonapy W5
Bbi6paTh B kayecTBe ceHcopa TepMonapy LR
Bbi6paTh 2-NPOBOAHOE NOAKAIOHEHME AaT4MKa
Bbi6paTh 3-NpOBOAHOE NOAKAOHEHME AaTHMKa
Bbi6paTh 4-NpOBOAHOE NOAKAOHEHWE AaTHMKa
BbiGpaTh eanHuuei rpasyc Lenbcus
BbiGpaTh eanHuUei rpaayc PapeHreiiTa
Bbi6paTh AnanasoH Bbixoaa 0-20 mA
Bbl6paTh AnanasoH Bbixoaa 4-20 mA
Bbi6paTh AnanasoH Bbixoaa 20-0 mA
Bbi6paTb Avana3oH Bbixoaa 20-4 mA
BbI6paTh HET AEACTBUIA NpU C60E - BbIXOA He
onpeaeneH

Bbi6paTh MacwTabyuposaTh BHU3 Npu c6oe
Bbi6paTe NAMUR NE43 BHW3 npw c6oe
Bei6paTe NAMUR NE43 BBEpx npu c6oe

[14]
[15]
[16]
171

3aAaTb HUXHee 3Ha4YeHue TeMn. AAS aHanor.
BbIX0AA

3apaTh BepXHee 3HaueHne TeMn. AN aHanor.
BbIXOAA

Bbi6paTh 0TNpaBKy cUrHana o c6oe no WuHe
NepeiiTy Kk BbIGOpY SIL OTKPbITO-3achUKCMPOBAHO
MNepeiTn K pexumy nMuTaummn

MNepeiTy K BbIGOPY C60EB AAS CUTHAAU3AUMN

no WwuHe

MNpousBecTyn kanmbpoBKY npouecca

MNepeiTy K BbIGOPY A3bika

MepeiiTv K 33AaHMI0 NAponsa

MNepeiTy K HacTpoiike Aucnaes

Mpon3BecTn onepauny ¢ NaMATLI0

MNepeHecTy coxpaHeHHble HacTpoiku Ha 9113
CoxpaHuTb HacTpoiku 9113 B 4501

0TAaaUTb KOHTpacT XKKWU

OTperyavpoBaTh hoHOBY0 noacBeTKy XXKU
YkaxuTe Ne TAG - 3anonHUTe BCe NO3uunn
BbIEOA Ha AI/I(nI\EFI dHaNoroBoro 3Ha4yeHUs BXoaa
BbiBOA Ha AMCNAEI aHANOrOBOr0 3HA4EHMUS BbIXOAA
BbiBoa Ha ancnneii N TAG

MNepekntoyeHre nNokasa MexAy aHanorosbiM 1 TAG
PaspewnTb naponesyto 3awmTy?

3aAaTh HOBbIA NAPOAb

Bbi6paTh 53bIK

BbIGpaTb kaHan Ans KanuGpoBKW npouecca
OTKBI\MGDOEBTb BXOAH. HMXH. 3Hau. KakK 3H.
npouecca?

3apaTh 3HauYeHNe HUXHEN TOUKM KaANGPOBKY
OTKaAMGPOBATb BXOAH. BEPX. 3HAY. KaK 3H.
npouecca?

3aAaTh 3HayeHue BepxHeii ToUKN Kann6poBKM
MNpUMEHNTL 3HaYeHNs KanmbpoBKW Npouecca?
BbiGpaThb KaHan ANS UMATaUNN

3apaTh MMUTaL, 3Ha4eHMe Ha BXoae

BbiGpaThb Ans KOHDUrypaumnm SIL-3acbukcpoBaHo
Auan. 0-20 MA HeAeNCTBUTEAEH AN BbIX. CUrHaNa
npw pa6oTe B cocTosiHMM SIL-3acbukcrpoBaHo
BbI6paTh BpeMsa peakuni ANS aHanor. BbIXOAA

B CeK.

BbI6paTh BHYTPEHHWIA AATHMK TeMNepaTypbl
Bbi6paTb pa3vem ¢ KXC (onuws)

..KaHan ncnonb3yet AanHble ¢ yyetom

AAHHBIX KaANGPOBKU?

SIL-cTaTyc koHurypaumm (oTKpbITO /
3achuKcMpoBaHo)

06pbIiB kKabens AaT4mKa

K3 Ha paTumke

BXOAHDFI CUrHan 3a NpeAenoM MUH.-AnanasoHa
BX0OAHOV CcMrHan 3a npeAenoM Makc.-AnanasoHa
(6o Ha BXOAE - NPOBEPLTE BXOAHBIE CORAVHEHUS
1 nepesanycTuTe ycTpoiicTBo

C60i1 Ha BbIXOAE - NPOBEPLTE BbIXOAHbIE
COEAVHEHWS 11 Nepe3anyCcTuTe YCTPONCTBO

C6oin namaT FLASH - npoBepbTe KoHbUrypaumo
HepeiicTBUTENbHAS KOHUIYpauUs nan Bepcus
C6oin annapaTHoro o6ecneyeHns

C6oin ceHcopa ¢ KXC - npoBepbTe TeMN-py
yCTpOiiCTBa

C6oit ceHcopa ¢ KXC - npoepbTe TepMuHan ¢ KXC
06MeH AaHHBIMM OTCYTCTBYET
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electronics 9113Ql01

LERBAKKEN 10, 8410 RONDE DENMARK

IECEX Installation drawing
9113

For safe installation of 9113B the following must be observed. The module shall only be
installed by qualified personnel who are familiar with the national and international laws,
directives and standards that apply to this area.

Year of manufacture can be taken from the first two digits in the serial number.

4501

For Installation in Zone 2 the following must be observed.

The 4501 programming module is to be used solely with PRelectronics modules. It is important
that the module is undamaged and has not been altered or modified in any way. Only 4501
modules free of dust and moisture shall be installed.

IECEX Certificate: ..............cccooiiiiiiiiic KEM 09.0052 X

Marking [Ex ia Ga] lIC/IIB/IIA
ExnAnC IIC T4 Ge
[Ex ia Da] llIC
[Ex iaMa] |

Standards IEC60079-15:2005, IEC60079-11:2011, IEC60079-0:2011

IEC60079-26:2006

Hazardous area Non Hazardous area
Zone 0,1,2, 20, 21, 22 or Zone 2
o

20 <Ta <+60°C (terminal 11,12,13,14)
D (terminal 31,32,33,34)
(terminal
1,92,93,94,95)
4501 Un: 253 V, max 400 Hz

Revision date: Version Revision: Prepared by: Page:
2012-07-04 V4 RO PB 13
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9113Ql01

LERBAKKEN 10, 8410 RONDE DENMARK

Ex input

CH1 (terminal 41,42,43,44)

CH2 (terminal 51,52,53,54)
7V

Uo: A

lo: 18.4 mA

Po: 40 mW

Lo/lRo 892 pHIQ

[ [c [1B [TAor 1 |
I, |5 uF |50uF  [1000wF |
L, [100mH  [300 mH [700 mH

U 10V

Ii: 30 mA

Ci: 30 nF

L 820 nH

Status Relay. terminal (33,34)
Voltage max:

Power max:

Current max:

Zone 2 installation:
Voltage max:
Power max:
Current max:

125 VAC /110 VDC
62.5VA/32W
0.5AAC/0.3ADC

32VAC/32VDC
16 VA/32 W
0.5AAC/1ADC

Installation notes:

Install in pollution degree 2, overvoltage category Il as defined in IEC60664-1

Do not separate connectors when energized and an explosive gas mixture is present.

Do not mount or remove modules from the Power Rail when an explosive gas mixture is present.
Disconnect power before servicing.

The wiring of unused terminals is not allowed.

In type of protection [Ex ia Da] the parameters for intrinsic safety for gas group IIB are applicable.
For installation in Zone 2, the module shall be installed in an enclosure in type of protection Ex n or
Ex e, providing a degree of protection of at least IP54. Cable entry devices and blanking elements

shall fulfill the same requirements.

For installation on Power Rail in Zone 2, only Power Rail type 9400 supplied by Power Control Unit
type 9410 (Type Examination Certificate KEMA 07ATEX0152 X) is allowed.

Revision date:

Version Revision: Prepared by: Page:

2012-07-04 V4 RO PB 2/3



electronics 9113QI01

LERBAKKEN 10, 8410 RONDE DENMARK

Hazardous area Non Hazardous area
Zone 0,1,2, 20, 21, 22 or Zone 2

-20 <Ta < +60°C

Ex input
CH1 (terminal 43 +) (terminal 11,12,13,14)
CH2 (terminal 52 -) (terminal 31,32,33,34)
! 174V (terminal
lo: 18.4 mA 1,92,93,94,95)
P.: 80 mwW Um: 253 V, max 400 Hz
Lo/Ro 445 pHIQ
[ [ uc [ . [ 1A |
IC, | 03w [ 16uF [ 8yF
L, | 80mH [ 250mH | 600mH |
Ui 10V
Ii: 30 mA
Ci 15 nF
L 1.7 uH
Revision date: Version Revision: Prepared by: Page:

2012-07-04 V4 RO PB 3/3



electronics 9113QA01
LERBAKKEN 10, 8410 RONDE DENMARK

ATEX Installation drawing
9113

For safe installation of 9113B the following must be observed. The module shall only be
installed by qualified personnel who are familiar with the national and international laws,
directives and standards that apply to this area.

Year of manufacture can be taken from the first two digits in the serial number.

4501

For Installation in Zone 2 the following must be observed.

The 4501 programming module is to be used solely with PR electronics modules. It is important
that the module is undamaged and has not been altered or modified in any way. Only 4501
modules free of dust and moisture shall be installed.

ATEX Certificate: .............cccoooiviiiiiiiiii, ..KEMA 07ATEX 0148 X

Marking:.........ooooiiiiiiiiiii 11 (1) G [Ex ia Ga] IC/IB/IA
@ 113 GEXnANCIIC T4 Ge
11(1) D [Ex ia Da] llIC
1 (M1) [Ex ia Ma] |
Standards EN 60079-0 : 2009, EN 60079-11 : 2012, EN 60079-15 : 2005
EN 60079-26 : 2007
Hazardous area Non Hazardous area (terminal 11,12,13,14)
Zone 0,1,2, 20, 21, 22 or Zone 2 (terminal 31,32,33,34)
20 <Ta < +60°C (terminal 91,92,93,94,95)
Up: 253 V, max 400 Hz
|4501

44 34
4. 33
4 32
41 31

14
53 13
5: 12
51 11

9113
91T 92{93@{95{
Power
Rail
Revision date: Version Revision: Prepared by: Page:
2012-07-04 V4 RO PB 13



electronics 9113QA01

LERBAKKEN 10, 8410 RONDE DENMARK

Ex input
CH1 (terminal 41,42,43,44)

CH2 (terminal 51,52,53,54)
8.7V

Uy

lo: 18.4 mA

Po: 40 mW

Lo/Ro 892 pHIQ

[ [ic [1B [Aor 1 |
<, |5 uF |50 uF  [10004F |
Lo [100mH  [300mH [700mH |
U 0V

Ii: 30 mA

Ci: 30 nF

L 820 nH

Status Relay. terminal (33,34)

Voltage max: 125 VAC /110 VDC
Power max: 62.5VA /32 W
Current max: 0.5AAC/0.3ADC
Zone 2 installation:

Voltage max: 32 VAC/32VDC
Power max: 16 VA /32 W
Current max: 0.5AAC/1ADC

Installation notes:

Install in pollution degree 2, overvoltage category Il as defined in EN60664-1

Do not separate connectors when energized and an explosive gas mixture is present.

Do not mount or remove modules from the Power Rail when an explosive gas mixture is present.
Disconnect power before servicing.

The wiring of unused terminals is not allowed.

In type of protection [Ex ia Da] the parameters for intrinsic safety for gas group 1B are applicable.
For installation in Zone 2, the module shall be installed in an enclosure in type of protection Ex n or
Ex e, providing a degree of protection of at least IP54. Cable entry devices and blanking elements
shall fulfill the same requirements.

For installation on Power Rail in Zone 2, only Power Rail type 9400 supplied by Power Control Unit
type 9410 (Type Examination Certificate KEMA 07ATEX0152 X) is allowed.

Revision date: Version Revision: Prepared by: Page:
2012-07-04 V4 RO PB 213
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LERBAKKEN 10, 8410 RONDE DENMARK

Hazardous area Non Hazardous area
Zone 0,1,2, 20, 21, 22 or Zone 2

-20 <Ta < +60°C

Ex input
CH1 (terminal 43) (terminal 11,12,13,14)
CH2 (terminal 52) (terminal 31,32,33,34)

o: 17,4V (terminal 91,92,93,94,95)
lo: 18.4 mA Up: 253 V, max 400 Hz
Po: 80 mwW
Lo/Ro 445 pHIQ

[ [ mc T B | uAorl |

IS, | 03uF | 16pF [ 8uF |

Lo | 80mH | 250mH | 600mH |
Ui 10V
Ii: 30 mA
C: 15 nF
L 1.7 uH

Revision date: Version Revision: Prepared by: Page:

2012-07-04 V4 RO PB 3/3



electronics 9113QF01
LERBAKKEN 10, 8410 RGNDE DENMARK

FM Installation drawing
9113

For safe installation of 9113B the following must be observed. The module shall only be
installed by qualified personnel who are familiar with the national and international laws,
directives and standards that apply to this area.

Year of manufacture can be taken from the first two digits in the serial number.

4501

For Installation in Zone 2 / Division 2 the following must be observed.

The 4501 programming module is to be used solely with PRelectronics modules. It is
important that the module is undamaged and has not been altered or modified in any way.
Only 4501 modules free of dust and moisture shall be installed.

C-FM-us Certificate: ..o 3038279

Hazardous Classified Location Unclassified Location or

- Hazardous Classified Location
Class I/II/1ll, Division 1, Group A,B,C,D.E,F,.G
or Class |, Zone 0/1 Group IIC, [AEx ia] IIC Class |, Division 2, Group A,B,C,D T4
or Class I, Zone 0/ Group IIC, [Ex ia] IIC or Class I, Zone 2 Group IIC T4

-20 < Ta<60°C

Intrinsically safe apparatus
entity parameters:

Vmax (Ui) = Vt (Uo)

Imax () > It (lo)

Pi > Po

Ca > Ceapi + Ci

La > Leape +Li

The sum of capacitance and
inductance of cable and
intrinsic safe equipment must
be less or equal to Ca and La

(terminal 11,12,13,14)
(terminal 31,32,33,34)

Power N
Rail (terminal 91,92,93,94,95)
Up: 253 V, max 400 Hz
Revision date: Version Revision: Prepared by: Page:

2012-06-07 V4 RO PB 13
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electronics

LERBAKKEN 10, 8410 RONDE DENMARK

Ex input
CH1 (terminal 41,42,43,44)
CH2 (terminal 51,52,53,54)

Vt (U): 87V
It (lo): 18.4 mA
o 40 mwW
Lo/Ro 892 pHIQ
nc/ B/ A7
Group AB | Group C.EF | Group D,G
CalCo |5uF 50 uF 1000 pF
Lo /Lo 100 mH 300 mH 700 mH
U 10V
I 30 mA
Ci 30 nF
L 820 nH

Status Relay. terminal (33,34)

Voltage max: 125 VAC /110 VDC
Power max: 62.5VA/32W
Current max: 0.5AAC/0.3ADC
Zone 2 installation:

Voltage max: 32VAC/32VDC
Power max: 16 VA/32 W
Current max: 0.5AAC/1ADC

Installation notes:
The installation and wiring shall be in accordance with the Canadian Electrical Code for Canada
and National Electrical Code NFPA 70, Article 500 or 505 for installation in USA.

The module must be supplied from a Power Supply having double or reinforced insulation.

The use of stranded wires is not permitted for mains wiring except when wires are fitted with
cable ends.

For installation on the 9400 Power Rail the power must be supplied from Power Control Module
Unit 9410.

Install in pollution degree 2, overvoltage category II.

The module must be installed in an enclosure suitable for the environment for which it is used.
For installation in Zone 2 or Division 2, the module must be installed in a suitable outer
enclosure according to the regulations in the CEC for Canada or NEC for USA.

The module is galvanic isolated and does not require grounding.

Use 60 / 75 °C Copper Conductors with wire Size AWG: (26-14).

Warning: Substitution of components may impair intrinsic safety.

Warning: To prevent ignition of the explosive atmospheres, disconnect power before servicing
and do not separate connectors when energized and an explosive gas mixture is present.
Warning: Do not mount or remove modules from the Power Rail when an explosive gas
mixture is present.

Revision date: Version Revision: Prepared by: Page:
2012-06-07 V4 RO PB 2/3



9113QF01

electronics

LERBAKKEN 10, 8410 RONDE DENMARK

Hazardous Classified Location Unclassified Location or

Class I/II/1ll, Division 1, Group A,B,C,D,E,F,G Hazardous Classified Location

or Class |, Zone 0/1 Group IIC, [AEx ia] IIC Class |, Division 2, Group A,B,C,D T4
or Class |, Zone 0/1 Group IIC, [Ex ia] IIC or Class |, Zone 2 Group IIC T4

-20 < Ta<60°C

Intrinsically safe apparatus
entity parameters:

Vmax (Ui) = Vt (Uo)

Imax (li) = It (lo)

Pi > Po

Ca = Ceapie + Ci

La > Leae +Li

The sum of capacitance and
inductance of cable and
intrinsic safe equipment must
be less or equal to Ca and La -

Ex input "
CH1 (':erminal 42,43) (terminal 11,12,13,14)
CH2 (terminal 52’53) (terminal 31,32,33,34)
€ g (terminal 91,92,93,94,95)
X1 (<L|J3) 1;-2 VA U,: 253 V, max 400 Hz
)7 4 m,
Po: 80 mW
Lo/Ro 445 pHIQ
ncr s/ A/
Group AB | Group CEF | Group D.G
Ca/Co |03 y4F 1.6 uF 8 uF
La/Lo 80 mH 250 mH 600 mH
U 10V
Iiz 30 mA
Cit 15 nF
L 1.7uH
Revision date: Version Revision: Prepared by: Page:

2012-06-07 V4 RO PB 3/3



VYcTaHOBOYHbIN YepTex INMETRO

electronics 9113QB01

LERBAKKEN 10, 8410 RONDE DENMARK

3

INMETRO Desenhos para Instalagéo

Para instalagéo segura do 9113B o manual seguinte deve ser observado. O médulo deve
ser instalado somente por profissionais qualificados que estao familiarizados com as leis
nacionais e internacionais, diretrizes e normas que se aplicam a esta area.

Ano de fabricagéo pode ser obtido a partir dos dois primeiros digitos do nimero de série.

4501

Para a instalagéo na Zona 2 o seguinte deve ser observado. O médulo de programagéo
de 4501 deve ser utilizado apenas com os médulos PRelectronics. E importante que o
modulo esteja intacto e nao tenha sido alterado ou modificado de qualquer maneira.
Apenas os médulos 4501 livres de poeira e umidade devem ser instalados.

INMETRO Certificado ............ NCC 12.1310X
Marcas [Ex ia Ga] lIC/IIB/IIA
ExnAnCIIC T4 Ge
[Ex ia Da] llIC
Normas

IEC60079-15:2005, IEC60079-11:2011, IEC60079-0:2011
IEC60079-26:2006

Area de Risco Area de nao Risco
Zona 0,1,2, 20, 21, 22 ou Zona 2

o

20 <Ta <+60°C (terminais 11,12,13,14)

D (termi s 31,32,33,34)
(terminais91,92,93,94,95)

Up: 253 V, max. 400 Hz

4501
44 34 000
43 33
32 0
41 (31

Revision date: Version Revision:
2013-05-31 V4 RO

Prepared by: Page:
PB 13



electronics 9113QB01

LERBAKKEN 10, 8410 RONDE DENMARK

Entrada Ex
CN1 (terminais 41,42,43,44)
CN2 (terminais 51,52,53,54)

Us: 87V

lo: 18.4 mA

Po: 40 mW

Lo/lRo 892 pHIQ
[ [1c 1B A |
Ic, |5 uF [50uF  [1000WF |
Lo [100mH [300mH [700mH |
U 10V

Ii: 30 mA

Ci 30 nF

Li 820 nH

Relé de Estado terminais (33,34)
Voltagem max.: 125 VAC /110 VDC

Potencia mé; 62,5VA/32W
Corrente max.: 0,5AAC/0,3ADC
Instalagéo Zone 2:

Voltagem max. 32 VAC/32VDC
Poténcia ma: 16 VA/32 W
Corrente max.: 0,5AAC/1ADC

Notas de Instalagao:

Instalagdo em grau de poluigdo 2, categoria de sobretenséo Il conforme definido no IEC 60664-1
Néo separe conectores quando energizado ou quando uma mistura de gas explosivo estiver
presente.

N&o monte ou remova médulos do trilho de alimentagéo quando uma mistura explosiva de gas
estiver presente.

Desligue a alimentagéo antes da manuteng&o.

A fiagdo de terminais sem uso ndo € permitida.

A fonte de Loop e terminais de entrada de corrente para o mesmo canal nao deve ser aplicada ao
mesmo tempo.

Em tipo de protegéo [Ex ia Da] os parametros para a seguranga intrinseca para grupo de gas |I1B
sao aplicaveis.

Para a instalagado em Zona 2, o modulo deve ser instalado em um invélucro certificado conforme
as normas da série ABNT NBR IEC 60079 que proporcione um grau de protegao de pelo menos
IP54. Dispositivos de entrada de cabo e elementos de vedagao devem cumprir com os mesmos
requisitos.

Para a instalag@o de trilho de energia na Zona 2, apenas o trilho de alimentagao Rail 9400
fornecido pela Unidade de Controle de Poténcia 9410 é permitido.

Revision date: Version Revision: Prepared by: Page:
2013-05-31 V4 RO PB 2/3
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9113QB01

LERBAKKEN 10, 8410 RONDE DENMARK

Area de Risco
Zona 0,1,2, 20, 21, 22

Entrada Ex
CN1 (terminais 43 +)
CN2 (terminais 52 -)

Area de néo Risco
ou Zona 2

-20 <Ta < +60°C

TRILHO DE ENERGIA

o 174V
lo: 18,4 mA
Po: 80 mW
Lo/Ro 445 pHIQ
[ [uc 7 B ] 1A ]
[c, | 03w | 16w | 8uF |
L, | 80mH [ 250mH | 600mH |
Ui 10V
Ii: 30 mA
Ci 15 nF
L 1,7 pH

(terminais 11,12,13,14)
(term 31,32,33,34)
(terminais 91,92,93,94,95)
Up: 253 V, max. 400 Hz

Revision date:
2013-05-31

Version Revision:

V4 RO

Prepared by Page:
PB 3/3



SAFETY MANUAL

TEMPERATURE / mA CONVERTER
9113

This safety manual is valid for the following product versions:
9113-004
9113-003
9113-002

Version No. V6RO



9113 TEMPERATURE / mA CONVERTER Safety Manual
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1 Observed standards

Standard Description

IEC 61508

Functional Safety of electrical / electronic / programmable electronic
safety-related systems

IEC 61508- Part 2: Requirements for electrical / electronic / programmable electronic

2:2000 safety-related systems
IEC 61508- i ’
3:1998 Part 3: Software requirements
lECﬁ;ggg -3 Immunity requirements for safety-related systems

2 Acronyms and abbreviations

Acronym /

Abbreviation Designation

Description

Term defined by IEC 61508 as “part of a
subsystem comprising a single component or any

Element

group of components that performs one or more
element safety functions”

PED Probability of Failure | This is the likelihood of dangerous safety function

on Demand failures occurring on demand.
PFH Probability of danger- | The term “Probability” is misleading, as IEC
ous Failure per Hour | 61508 defines a Rate.

Safe Failure Fraction summarises the fraction of

SFF Safe Failure Fraction failures which lead to a safe state and the fraction
of failures which will be detected by diagnostic
measures and lead to a defined safety action.

SIF Safety Integrity Function that provides fault detection (to ensure the

Function necessary safety integrity for the safety functions)

The international standard IEC 61508 specifies four

sIL Safety Integrity Level discrete safety integrity levels (SIL 1 to SIL 4). Each

level corresponds to a specific probability range
regarding the failure of a safety function.

3 Purpose of the product

Conversion and scaling of temperature (Pt, Ni and TC) and current signals from hazardous area.
The device can be mounted in the safe area and in zone 2 / div. 2 and receive signals from zone
0,1, 2, 20, 21 and 22 / Class I/II/1ll, Div. 1, Gr. A-G.

Error events, including cable breakage, are monitored and signalled via the individual status
relay and/or a collective electronic signal via the power rail.

The 9113 has been designed, developed and certified for use in SIL 2 applications according

to the requirements of IEC 61508.
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4 Assumptions and restrictions for use of the product

4.1

4.2

4.3

Basic safety specifications

Operational temperature range................
Storage temperature range......................
Power supply type, min
Supply voltage
External loop supply voltage .
Mounting area

Mounting environment..........c.ccoceeeveeenne
Safety accuracy

-20...+60°C
-20...+85°C

. Double or reinforced

. 19.2..31.2VDC

. 5...26 VDC + external drop

. Zone 2/ Division 2 or safe area

Pollution degree 2 or better

The analogue output corresponds to the applied input within the safety accuracy.

Safety accuracy ........cccevvviiiiiiiiciiiinnne

4.21 Minimum span

For temperature measurements,

+2%

the selected range (OUT.HI - OUT.LO)

shall be larger or equal to the values below:

Input Minimum span for safety
type accuracy

Pt100, Pt200, Pt1000 28°C

Pt500, Ni100, Ni120, Ni1000 43°C

Pt50, Pt400, Ni50 57°C

Pt250, Pt300 85°C

Pt20 142°C

Pt10 283°C

TC:E, J, K, L,N, T, U 91°C

TC: B, R, S, W3, W5, LR 153°C

4.2.2 Range limitations

TC type B shall not be used below +400°C

Associated equipment

4.3.1 RTD sensor wiring

If a 2-wire or a 3-wire connection for RTD is selected, the end user must
ensure that the applied sensor wiring does not introduce failures exceeding
the requirements for the safety application.
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4.3.2 Sensor errors
If Sensor error detection is disabled, if current input range 0...20 mA is
selected or if input type Pt10, Pt20, or Pt50 is selected, the end user must
ensure that the applied sensor including wiring has a failure rate qualifying
it for the safety application without sensor error detection enabled.
For Pt10, Pt20 and Pt50 input types, this only relates to short-circuited
sensor detection.

4.3.3 Process calibration
If a process calibration is taken into SIL-mode operation, it is mandatory
that the accuracy of the device (and sensor, if applicable) are tested by the
end user after SIL-mode is entered, in addition to the normal functional
test. Refer to section 14 - Safe parameterisation - user responsibility.

4.3.4 Analogue output
The connected safety PLC shall be able to detect and handle the fault
indications on the analogue output of the 9113 converter by having a
NAMUR NE43-compliant current input.

Failure rates

The basic failure rates from the Siemens standard SN 29500 are used as the failure

rate database.

Failure rates are constant, wear-out mechanisms are not included.

External power supply failure rates are not included.

Safe parameterisation

The user is responsible for verifying the correctness of the configuration

parameters. (See section 14 Safe parameterisation - user responsibility).

Manual override may not be used for safety applications.

Installation in hazardous areas

The IECEx Installation drawing, ATEX Installation drawing and FM Installation

drawing shall be followed if the products are installed in hazardous areas.

5 Functional specification of the safety function

Conversion of current signals (0...20 mA or 4...20 mA), RTD sensor signals or thermocouple
sensor signals from hazardous areas to a 4...20 mA current output signal, in two separately
configurable channels, within specified accuracy.

For RTD sensors, cable resistances of up to 50 Q per wire can be compensated if 3- or 4-wire
connection is configured.

For thermocouple sensors, cold junction temperature errors can be compensated, either by an
internally mounted temperature sensor, or by an accessory connector with a built-in temperature
sensor. The selection of CJC measurement must be done and verified by the end user.

6 Functional specification of the non-safety functions

The status relay (terminal 33 and 34), error signal on power rail (terminal 91) and LED outputs
are not suitable for use in any Safety Instrumented Function.
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7 Safety parameters

1 year proof test interval

Probability of dangerous Failure per Hour (PFH) 6.10E-08
Note!
Probability of failure on demand (PFD) - 3.96E-04

Proof test interval (10% of loop PFD)

3 years

Safe Failure Fraction

90.7 %

Demand response time

Signal input: < 0.5 seconds
Temperature input: < 1.1 seconds

Demand mode High

Demand rate 3000 seconds
Mean Time To Repair (MTTR) 24 hours
Diagnostic test interval 30 seconds
Hardware Fault Tolerance (HFT) 0

Component Type B

SIL capability SIL 2

Description of the “Safe State”

Output < 3.6 mA or
output > 21 mA

Note1: The 9113 contains no lifetime limiting components, therefore the PFH figures are valid

for up to 12 years, according to IEC 61508.
8 Hardware and software configuration

All configurations of software and hardware versions are fixed from factory, and cannot be

changed by end-user or reseller.

This manual only covers products labelled with the product version (or range of versions)

specified on the front page.
9 Failure category

Failure category Failure rates (1/h)
Fail Safe Detected 0.000E-0
Fail Safe Undetected 2.34E-7
Fail Dangerous Detected 3.67E-7
Fail Dangerous Undetected 6.10E-8
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10 Periodic proof test procedure

Step | Action
1 Bypass the safety PLC or take other appropriate action to avoid a false trip
2 Connect a simulator identical to the input setup
3 Apply input value corresponding to 0/100% output range to each channel
4 Observe whether the output channel acts as expected
5 Restore the input terminals to full operation
6 Remove the bypass from the safety PLC or otherwise restore normal operation

This test will detect approximately 95% of possible “du” (dangerous undetected) failures in the
device. The proof test is equivalent to the functional test.
11 Procedures to repair or replace the product

Any failures that are detected and that compromise functional safety should be reported to the
sales department at PR electronics A/S.

Repair of the device and replacement of circuit breakers must be done by PR electronics A/S
only.

12 Maintenance

No maintenance required.

13 Documentation for routing diagram
The routing diagram is shown in section 16.2.
13.1 In general

When configuring the 9113, you will be guided through all parameters and you can
choose the settings which fit the application. For each menu there is a scrolling help
text which is automatically shown in line 3 on the display.
Configuration is carried out by use of the 3 function keys:
~ will increase the numerical value or choose the next parameter
~ will decrease the numerical value or choose the previous parameter
o will accept the chosen value and proceed to the next menu
When configuration is completed, the display will return to the default state 1.0.
Pressing and holding o« will return to the previous menu or return to the default
state (1.0) without saving the changed values or parameters.
If no key is activated for 1 minute, the display will return to the default state (1.0)
without saving the changed values or parameters.
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13.2 Further explanations

133

13.21

13.2.2

Password protection

Access to the configuration can be blocked by assigning a password.
The password is saved in the device in order to ensure a high degree of
protection against unauthorised modifications to the configuration. Default
password 2008 allows access to all configuration menus.

Password protection is mandatory in SIL applications.

Sensor/cable fault information via display front 4501

When the function is enabled and supported by selected input type,
sensor or cable faults are displayed as SE.BR (sensor break) or SE.SH
(cable short-circuited). Sensor fault is shown independently for each
channel.

In case of sensor or cable fault the backlight flashes. This can be reset by
pressing the o« key. When the sensor or cable fault has been remedied, the
device will return to normal operation.

Advanced functions
The device gives access to a number of advanced functions which can be reached
by answering “Yes” to the point “adv.set”.

13.3.1

13.3.2

13.3.3

13.3.4

Memory (MEM)

In the memory menu a non-SIL configuration can be either saved or loaded
from the local memory of the 4501 display unit. Choose SAVE to store the
current configuration in the 4501 memory. Press LOAD to read a previously
stored configuration in the 4501 memory and store it in the device. It is only
possible to load a configuration stored from the same type of device and
from the same version, or earlier.

Display setup (DISP)

The brightness contrast and the backlight can be adjusted.

Tag numbers with 5 alphanumerics can be entered for both channels.
Functional readout in line 2 (ch.1) and 3 (Ch.2) of the display can be
selected: choose between readout of input value, output current or tag no.
When selecting "ALT” the readout alternates between input value, output
current and tag no.

Password (PASS)

Here you can choose a password between 0000 and 9999 in order to protect
the device against unauthorised modifications to the configuration. The device
is delivered default without password.

Language (LANG)

In this menu you can choose between 7 different language versions of
help texts that will appear in the menu. You can choose between UK, DE,
FR, IT, ES, SE and DK.
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Process calibration (CAL)

A process calibration can be made by the end user. A known process
signal must be applied for both low and high end of the input measurement
range. The known input of the applied low end signal must be entered
in the CAL.LO menu and confirmed by pressing OK before removing or
changing the applied signal to the high end signal. The known input of
the applied high end signal must be entered in the CAL.HI menu and
confirmed by pressing OK before removing. It is possible to enable or
disable the use of the latest process calibration.

Power rail (RAIL)

In this menu it can be chosen if errors in the device are transmitted to the
central surveillance in the PR 9410 power control device.

Simulation (SIM)

It is possible to override the actual measured input signal by a simulated
value. Only one channel can be simulated at a time. Leaving either of
the simulation menus, or disconnecting the 4501 device, will disable the
simulation mode and bring the output back to correspond to the actual
measured value. Simulation is not possible in SIL-mode.

Safety integrity level (SIL)

See section 14 - Safe parameterisation - user responsibility
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14 Safe parameterisation - user responsibility

10

141

Safety-related configuration parameters

14.1.1 Parameters related only to Channel 1

Name

Function

CH1.TYP

Selected input type:
TEMP = Temperature
CURR = Current

.RANGE

Selected fixed input range for current measurements (for CH1.
TYP = CURR):

0_20 = 0...20 mA (no sensor error detection!)

4.20=4..20mA

CONNEC

Selected sensor connection type for RTD measurements (for
SENSOR = Ni or Pt):

2W = 2-wire

3W = 3-wire

4W = 4-wire

If 2W or 3W is selected, the end user must ensure that the
applied sensor wiring does not introduce failures exceeding the
requirements for the safety application.

UNIT

Selected temperature unit (for CH1.TYP = TEMP):
°C = degrees Celsius
°F = degrees Fahrenheit

SENSOR

Selected temperature sensor type (for CH1.TYP = TEMP):
TC = Thermocouple
Ni = Ni RTD sensor
Pt = Pt RTD sensor

Pt.TYPE

Pt sensor type (for SENSOR = Pt):
10 = Pt10

20 = PtZO}(No short circuit detection!)
50 = Pt50

100 = Pt100

200 = Pt200

250 = Pt250

300 = Pt300

400 = Pt400

500 = Pt500

1000 = Pt1000
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Name Function

Ni.TYPE Ni sensor type (for SENSOR = Ni):
50 = Ni50

100 = Ni100

120 = Ni120

1000 = Ni1000

TC.TYPE Thermocouple type (for SENSOR = TC):
TC.B = Thermocuple type B
TC.E = Thermocuple type E
TC.J = Thermocuple type J
TC.K = Thermocuple type K
TC.L = Thermocuple type L
TC.N = Thermocuple type N
TC.R = Thermocuple type R
TC.S = Thermocuple type S
TC.T = Thermocuple type T
TC.U = Thermocuple type U
TC.W3 = Thermocuple type W3
TC.W5 = Thermocuple type W5
TC.Lr = Thermocuple type Lr

CcJC CJC type for SENSOR = TC:
INT = Internal CJC sensor measurement
CONN = CJC connector measurement (accessory)

O.RANGE Fixed output range for current output:

0-20 = 0...20 mA Not valid when EN.SIL = YES (Safety applications)
4-20 = 4..20 mA

20-0 = 20...0 mA Not valid when EN.SIL = YES (Safety applications)
20-4 = 20...4 mA
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Name Function

OUT.ERR Fixed output value on detected sensor error:
NONE = Sensor error detection NOT enabled, output at sensor
error is undefined.
The end user must ensure that the applied sensor including
wiring has a failure rate qualifying it for the safety application
without the detection enabled.
0 mA = Output is 0 mA at sensor error
3.5 mA = Output is 3.5 mA at sensor error (NE43 downscale)
23 mA = Output is 23 mA at sensor error (NE4 upscale)

OUT.LO Selected temperature value for 0% output for CH1.TYP = TEMP
in units defined by the UNIT parameter (°C or °F)
Range is defined by the selected temperature sensor (SENSOR
and TC.TYPE, Ni.TYPE or Pt.TYPE), but value must be less than
OUT.HI - minimum span.

OUT.HI Selected temperature value for 100% output for CH1.TYP =
TEMP in units defined by the UNIT parameter (°C or °F).
Range is defined by the selected temperature sensor (SENSOR
and TC.TYPE, Ni.TYPE or Pt.TYPE), but must be larger than
OUT.LO + minimum span.

RESP Analogue output response time in seconds.
Range is 0.0 to 60.0 seconds.

USE.CAL Use the applied process calibration values:

NO = The last performed process calibration on Channel1 is not
used. The channel operates with accuracy as specified.

YES = The last performed process calibration on Channell is
in operation. The required accuracy must be verified by user.
End user must verify by test that the applied process calibration
does not introduce failures exceeding the requirements for the
safety application.
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14.1.2 Parameters related only to Channel 2 (only for type 9113BB)

Name Function

CH1.TYP Functions as described for Channel 1 (14.1.1)

I.RANGE

CONNEC

UNIT

SENSOR

PtTYPE

Ni.TYPE

TC.TYPE

CJC

O.RANGE

OUT.ERR

OUT.LO

OUTHI

RESP

USE.CAL

14.1.3. Parameters related to both channels

Name Function

NEW.PAS Password for protection of the device configuration from
un-authorized access. Range from 0 to 9999.

The above safety-related configuration parameters are marked in red
text in the routing diagrams and must be verified by the user in a SIL
configuration.

14.2. Verification procedure
The verification is done using the display / programming front PR 4501 and
following the procedure described below.
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14.2.1 If no password is set
Action Display shows
1 | Press OK ADV.SET
2 | Set (ADV.SET) to Yes and press OK SETUP
3 | Set SETUP to SIL and press OK EN.SIL
4 | Set EN.SIL to YES and press OK NEW.PAS
5 | Set password to a number between 0 and CONFIG
9999 and press OK Verify
(At this time the device starts operating OPEN->LOCK*
in SIL mode with the entered configuration
parameters!)
6 | Press OK to confirm verification of the OPEN- CH1.TYP
>LOCK in the display
7 | Verify input type for Channel 1 and press OK |.RANGE
8 | Verify fixed input range and press OK CONNEC
(ONLY IF CH1.TYP = CURR)
9 | Verify sensor connection type and press OK UNIT
(ONLY IF SENSOR = Ni or Pt and CH1.TYP =
TEMP)
10 | Verify temperature unit and press OK SENSOR
(ONLY IF CH1.TYP = TEMP)
11 Verify temperature sensor type and press OK Pt.TYPE
(ONLY IF CH1.TYP = TEMP)
12 | Verify Pt sensor type and press OK Ni.TYPE
(ONLY IF SENSOR = Pt and CH1.TYP = TEMP)
13 | Verify Ni sensor type and press OK TC.TYPE
(ONLY IF SENSOR = Ni and CH1.TYP = TEMP)
14 | Verify Thermocouple type and press OK CJC
(ONLY IF SENSOR = TC and CH1.TYP = TEMP)

14

* Open is shown briefly in the display.
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Action Display shows

15 | Verify CJC type and press OK O.RANGE
(ONLY IF SENSOR = TC and CH1.TYP = TEMP)

16 | Verify fixed output range and press OK OUT.ERR

17 | Verify fixed output value on detected sensor error OUT.LO
and press OK
(ONLY IF CH1.TYP = TEMP, or IF .LRANGE = 4-20
mA)

18 | Verify temperature for 0% output and press OK OUT.HI
(ONLY IF CH1.TYP = TEMP)

19 | Verify temperature for 100% output and press OK | RESP
(ONLY IF CH1.TYP = TEMP)

20 | Verify analogue output response time and press OK | CH2.TYP

21 Verify input type for Channel 2 and press OK .RANGE

22 | Verify fixed input range and press OK CONNEC
(ONLY IF CH2.TYP = CURR)

28 | Verify sensor connection type and press OK UNIT
(ONLY IF SENSOR = Ni or Pt and CH2.TYP =
TEMP)

24 | Verify temperature unit and press OK SENSOR
(ONLY IF CH2.TYP = TEMP)

25 | Verify temperature sensor type and press OK Pt.TYPE
(ONLY IF CH2.TYP = TEMP)

26 | Verify Pt sensor type and press OK Ni.TYPE

(ONLY IF SENSOR = Pt and CH2.TYP = TEMP)
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Action Display shows

27 | Verify Ni sensor type and press OK TC.TYPE
(ONLY IF SENSOR = Ni and CH2.TYP = TEMP)

28 | Verify Thermocouple type and press OK CJC
(ONLY IF SENSOR = TC and CH2.TYP = TEMP)

29 | Verify CJC type and press OK O.RANGE
(ONLY IF SENSOR = TC and CH2.TYP = TEMP)

30 | Verify fixed output range for current output OUT.ERR

31 | Verify fixed output value on detected sensor error | OUT.LO
and press OK
(ONLY IF CH2.TYP = TEMP, or IF .LRANGE = 4-20
mA or 20-4 mA)

32 | Verify temperature for 0% output and press OK OUT.HI
(ONLY IF CH2.TYP = TEMP)

33 | Verify temperature for 100% output and press OK | RESP
(ONLY IF CH2.TYP = TEMP)

34 | Verify analogue output response time and press OK | CH1.CAL

35 | Verify the use of applied process calibration values | CH2.CAL
for Channel 1 and press OK

36 | Verify the use of applied process calibration values | PASSW.
for Channel 2 and press OK

37 | Verify password and press OK SIL.OK

38 | Verify SIL mode within 1 second

16
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14.2.2 If password is set

Action Display shows

1 Press OK PASSW

2 | Enter password and press OK ADV.SET

3 | Set ADV.SET to Yes and press OK SETUP

4 | Set SETUP to SIL and press OK EN.SIL

5 | Set EN.SIL to YES and press OK CONFIG
(At this time the device starts operating Verify
in SIL mode with the entered configuration OPEN->LOCK*
parameters!)

6 | As step 6 to 38 for 14.2.1 As step 6 to 38 for

to 14.21

38

* Open is shown briefly in the display
14.2.3 If any parameter is found to be incorrect during verification
Remove SIL-mode (by entering the password and selecting SIL-mode
OFF).
Go through the setup menu and correct the parameter(s).
Repeat step 1 to 38 (with correct parameters).
14.3 Functional test
The user is responsible to make a functional test after verification of the safety
parameters. The procedure for periodic proof test described in section 10 shall
be used.
In addition, if a process calibration is taken into SIL-mode operation (refer to
section 13.3 - Advanced functions), it is mandatory that the accuracy of the device
(and sensor, if applicable) are tested.
15 Fault reaction and restart condition
When the 9113 detects a fault the output will go to Safe State, in which the output will go to
“de-energised”.
If the fault is application-specific (cable error detection) the 9113 will restart when the fault
has been corrected.
For device faults there are 2 ways of bringing the device out of Safe State.
1. Power cycle the device.
2. Bring the device out of SIL mode (choose “NO” in the menu point "EN.SIL”), and set it back
to SIL mode again (choose “YES” in the menu point “EN.SIL” and verify the configuration).
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16 User interface
16.1 Scrolling help texts in display line 3

[07]

[08]

[09]

1]
2]

13

4]
[15]
[1e]

18

Set correct password

Enter advanced setup menu?

Select temperature input

Select current input

Select 0-20 mA input range

Select 4-20 mA input range

Select TC sensor type

Select Ni sensor type

Select Pt sensor type

Select Pt10 sensor type

Select Pt20 sensor type

Select Pt50 sensor type

Select Pt100 sensor type

Select Pt200 sensor type

Select Pt250 sensor type

Select Pt300 sensor type

Select Pt400 sensor type

Select Pt500 sensor type

Select Pt1000 sensor type

Select Ni50 sensor type

Select Ni100 sensor type

Select Ni120 sensor type

Select Ni1000 sensor type

Select TC-B sensor type

Select TC-E sensor type

Select TC-J sensor type

Select TC-K sensor type

Select TC-L sensor type

Select TC-N sensor type

Select TC-R sensor type

Select TC-S sensor type

Select TC-T sensor type

Select TC-U sensor type

Select TC-W3 sensor type

Select TC-W5 sensor type

Select TC-Lr sensor type

Select 2-wire sensor connection
Select 3-wire sensor connection
Select 4-wire sensor connection
Select Celsius as temperature unit
Select Fahrenheit as temperature unit
Select 0-20 mA output range

Select 4-20 mA output range

Select 20-0 mA output range

Select 20-4 mA output range

Select no error action - output undefined at error
Select downscale at error

Select NAMUR NE43 downscale at error
Select NAMUR NE43 upscale at error
Set temperature for analogue output low
Set temperature for analogue output high
Enable Rail status signal output?

Version No. V6RO

9113 TEMPERATURE / mA CONVERTER

Enter SIL setup

Enter simulation mode

Enter RAIL setup

Perform process calibration

Enter language setup

Enter password setup

Enter display setup

Perform memory operations

Load saved configuration into 9113
Save 9113 configuration in 4501

Adjust LCD contrast

Adjust LCD backlight

Write a 5-character channel TAG

Show analogue input value in display
Show analogue output value in display
Show TAG in display

Alternate shown information in display
Enable password protection?

Set new password

Select language

Select channel to calibrate

Calibrate input low to process value?
Set value for low calibration point
Calibrate input high to process value?
Set value for high calibration point

Use process calibration values?

Select channel to simulate

Set the input simulation value

Enable SIL configuration lock?

0-20 mA is not a valid output range for SIL
operation

Set Analog output response time in seconds
Select internal temperature sensor
Select CJC connector (accessory)

...is channel using process-compensated
calibration data?

Configuration SIL status (Open / Locked)
Sensor wire breakage

Sensor short circuit

Input underrange

Input overrange

Input error - check input connections and
reset power

Output error - check connections and reset
power

Flash memory error - check configuration
Invalid configuration type or version
Hardware error

CJC sensor error - check device temperature
CJC error - check CJC connector block
No communication



Power up If no key is activated for 1 minute, the display will return to the default state 1.0
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16.2 Routing diagram

without saving configuration changes.
~ Increase value / choose next parameter
v Decrease value / choose previous parameter

If SIL-locked

1.0=

14 =

directly to EM.SIL]

.o« Accept the chosen value and proceed to the next menu
" Hold o Back to previous menu / return to menu 1.0 without saving

OUT.ERF]
Pk

Default state. Line 1
shows input status,
line 2 and 3 show
analogue input /
output value or TAG
No. and urits, and
line 4 shows status for
communication and
whether the device is
SlL-locked. Static dot
= SlL-locked and
flashing dot = not SIL-
locked.

Only if password-
protected.

Not valid for 0...20 mA
input signal.

Only if input signal

is temperature.

Min. and max. acc. to
selected sensor type.
Only if the configu-
ration is not protected
by a password.

Red text signifies safety
parameters in a SIL
configuration.
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o HoK——

Continued on the page

ADULSET
Tt 2

Routing diagram ADV.SET

Version No. V6RO
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— /AT
Txt 14
1.3

oK [Configuration of |-oX
igentico oy | (T default state 1.0 |
identical to CH1 To default state 1.0

20 Version No. V6RO



FEFT; GISFs
CALs SIHs

9113 TEMPERATURE / mA CONVERTER

16.3

Routing diagram -
Advanced settings (ADV.SET)

Safety Manual

‘ Eo default

oK)

1M Jox

2.0 In the submenu simulation (SIM) you must
press o to return to the default state 1.0.

LOCK ‘
OPEH

oK —oK —ok  —oK

Aiv Verification of SIL configuration

L L. L. L

SIL.OK

Version No. V6RO

21
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17 Connections diagram

Power Rail
connections

91 92 93 94 95

| ]

Error signal +24 V

NC = no connection

Channel 1

Channel 1 Channel 2

Channel 1

RTD, 2-wire
41 42 43 44

AVIAVIAVY

=S

RTD, 2-wire
51 52 53 54

SOV

=S

Current
41 42 43 44

AVIAVIAVY

Current
11 12 13 14

OO OO LOLLD

Gnd. NC NC

9113 TEMPERATURE / mA CONVERTER

Supply and
status relay

31 32 33 34

SISisis

& | bl

+24 V
Inputs
TC, internal
RTD, 3- / 4-wire CJC sensor
41 42 43 44 41 42 43 44

SO0

RTD, 3-/ 4-wire
51 52 53 54

AVIAVIAVY

ANV

L5

TC, internal
CJC sensor

51 52 53 54

AVIANVIAVAAY

L5

Current
o 5152 53 54
: OOON
]
c
Outputs
2-wire transmitter Current
11 12 13 14 11 12 13 14

& e,

Version No. V6RO

*TC,
CJC connector

41 42 CJC 44

AVINMWMY

L5

*TC,
CJC connector
51 52 CJC 54

AVINVIAVRY

L5

* Order separately:

CJC connector
5910Ex (ch. 1) /
5913Ex (ch. 2).

2-wire transmitter

11 12 13 14

LOOL

©



WHAaMKaTOpbl  [porpaMMupyeMble AMCNAEN C GOAbLUIMM
BbI6OPOM BBOAOB U BbIBOAOB ANS MHAVKAUMM TeMNepaTypbl,
obbeMa, Beca U T. A, ObBecneymsaloT AMHeapusauuio u
MaclwTabupoBaHWe CUrHanoB, MMeoT PSA U3MepUTENbHbIX
yHKUMIA, NnporpaMMmpyeMbIx npu nomouy MO PReset.

Ex-6apbepbl  VHTepdencbl  AAS  @HANOroBbIX U
undpoBbIX curHanoB u  curHanoB  HART®  mexay
paTunkamMm / npeobpaso-BatensmMu I/P/ curHanamm
yacToTbl U CY B onacHbIX 30Hax Ex 0, 1 n 2, psaa Moayneit -
B ONacHbIX 30Hax 20,21 n 22.

PasBsska YCTpOCTBa  ranbBaHWYECKON  pa3Bsi3ku
QHaNoroBbIX W UMCGPOBBLIX CUFHANOB, @ Takxke CUrHanoB B
npotokone HART®, O6WwmpHas NporpaMMa MoAyAei C NUTaHneM
OT TOKOBOW NETAV UAV YHUBEPCANbHBIM, AN AVHEapU3aumm,
VHBEPTUPOBAHS 1 MaCWTabypoBaHMs BbIXOAHbIX CUrHANOB.

Temnepatypa LUvpokuii BbIGOp TeMNepaTypHbIX Npeobpa-
30BaTeneil AN MOHTaXa B Kopnyce AaTymka ctaHaapta DIN
TMna B n ans yctaHoBku Ha DIN-pefike, ¢ o6MeHOM aHano-
roBbIX 1 UMMPOBBIX AaHHbIX NO WKWHe. MNpeanaratoTcs Kak
NOA KOHKPETHbIE NPUMEHEHNS], Tak 1 YyHUBEPCAnbHbIe.

VHuBepcanbHoCTb [porpammupyemsle ¢ MK nan ¢ naHenm
MO-AYAV C YHMBEPCanbHbIM PSAOM BBOAOB, BbIBOAOB U
nuTaHns. MoAyAn 3TOro psaa MMelT YHKUUW BbICOKOro
nopsiAKa, Hanp. kaAMbpoBka Npouecca, AMHeapu3auus u

CaMoAMarHoCTuKa.
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