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RU ) PR Electronics npepnaraet o6LWMpHYO NpOrpammMy aHanoroBbix
N AUCKPETHbIX Mofynel o06paboTKM cUrHanoB [AnAa  uenen
NPOMBbILNIEHHOV aBTOMaTu3auuun. [poOn3BOACTBEHHAA Mporpamma
BK/oyaeT Gapbepbl UCKPO6E30MacHOCTY, AUCMNEN-NHANKATOPSI,
[aTUMKM TemnepaTypbl, yHUBepCasbHble npeobpasoBatenu v T.[.
Ha Hawm mopynu MOXHO NMOMOXUTLCA B CaMbIX TAXKENbIX YCIOBUAX
paboTbl, — C BbICOKAM YPOBHeM BMOPaLM 1 3MEKTPOMAarHUTHbIX
nomex u ¢ GonblwKMU KonebaHUAMK TemnepaTypbl. Bce Hawm
M3LennA  COOTBETCTBYIOT CaMblM KECTKAM  MeXAyHapOAHbIM
cTangapTam. Haw gesus “Signals the Best” oTpaxaeT a1y dunocoduio
— VI CIYXKWT BalUel rapaHT/ein KayecTsa.
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U3MEPUTEJNIbHbIV MPEOBPA3OBATEJIb
TEMMOEPATYPA / TOKTUM 9113
COOEPXXAHUE

MNpepynpexaeHne
Pacwundposka cmBosnos
WHcTpyKuma no 6e3onacHocTn
[emoHTax ycTponcTts cemencraa 9000
[eknapauua cootseTcTBUA - EC
CBOWCTBA 1 XapaKTePUCTUKIM MPOABUNHYTOFO YPOBHS.....vvueeesecens
O6nacT NpUMeHeHns
TexHNYecKan xapakTepucTmka
CxeMbl NpUMeHeHsA
MpuctaBka-nHTepdenc ¢ gucnneem, PR 4507 ... cecrinerennernens
Paclwmndposka kogos 3akasa 9113
Akceccyapbl
dneKTpuyeckne faHHble
KoHouryprpoBaHme oTcneXXnuBaHna C60A JaTUNKA......ureerereennee
BxofHowm curHan 3a npegenamm ANANA30HA ..erveeeersssesseeenees
O6Hapy»keHne cb6os faTumka
C6oi1 annapaTtHoro obecrnevyeHns
CxeMbl NpucoefuHeHna
MpuHuMnranbHaa cxema
Moka3s cbos curHana nnv Kabens 6e3 NpucTaBKU-NHTEPdEIiCa...
MporpammupoBaHie / yHKLUM KnaBuLL
Anroputm
ANropuTt™, HaCTPOMKM NPOAB. YPOBHSA (AdV.S€1) ..eueueeenererreriannae
BcrnomoraTenbHble TeKCTbl B 3 CTpoKe Ancnnes
MpwnnoxeHne
YctaHoBouHbIN YepTex IECEX (English)
YcTaHoBOUHbIN YepTexk ATEX (English)
YcTaHoBOUHbIN YepTexxk FM (English)
Safety Manual
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NPEAYMNMPEXAEHUE
Crepyiouime onepauym NoAexar BbiNoNHEHMIO TONIbKO Ha 06eCToueH-
HOM Mogye 1 C COBMOAEHEM MeP aHTUCTATUYECKON 3aLLNTbI:
MoHTax Moay”na, NoACOeANHEHNE Kabenen 1 nx oTCoeAMHeEHMe.
[vrarHocTuka c6oes.

PeMOHT moaynAa 1 3ameHa nNpeAoXpaHuUTesneil MOXeT NPonsBo-
ANTbCA TONbKo nsrorosutenem, PR electronics A/S.

MpepynpexaeHne
HeponycTmo oTKpbIBaTb NULIEBYIO NaHeb MOAYNA, TaK Kak 3TO
BbI30OBET HapyLLUEHMe KOHTAKTOB K 610Ky MPOrpamMmM1MpoBaHms ¢
aucnneem PR 4501. Mogynb He nmeeT DIP-nepekntoyatenein nnm
nepemblyek.

PACLLUOPOBKA CUMBOJIOB

TPEerﬂbHIIIK C BOCKNMyaTe/ibHbIM 3HaKOM: V|3y‘1I/ITE PYKOBOACTBO nepen
TeM, Kak NPUCTYNMNTb K MOHTaXxy 1 NMycky moayna Bo n3bexxaHve AencTBnn,
MOrywux npeactaBnATb ONacHOCTb ¢M3I/ILIECK0I'O N maTepuanbHOro ymep6a.

MapkupoBska CE yKa3blBaeT Ha To, UTO MOAy/b OTBeYaeT TpeboBaHNAM

nvpekTns EC.

@ CnmBON ABOVIHOMN N30NALMN 0603HAYAET, YTO MOAY b BbINMONHAET

AONOJIHNTENDbHbIE Tpe6OBaHVIFI K usonaymu.

@ Ex - Mozynb ofo6peH B COOTBETCTBUN C AUpeKTMBON ATEX Ans npumeHeHunii

BO B3PbIBOOMACHbIX Cpeaax.

MHCTPYKUMA NO BE3OMACHOCTU

ONPEAENEHNA

OnacHble AnA XXN3HN YPOBHU HaNpPAXXeHNA NOHUMAIOTCA Kak HaxoAALmeca B
AnanasoHe 75..1500 V noctosaHHoro Toka 1 50...1000 V nepemeHHOro Toka.
TexnepcoHan - 570 KBanMGULMPOBaHHbIN NepcoHan, 06yYeHHbIN U NOATOTOBAEHHbIN
OCYLLECTBAATb MOHTAX, SKCM/yaTaLMio UK UArHOCTKY C60eB C y4eTom Heobxoan-
MbIX TEXHUUYECKUX TPebOoBaHWI 1 HOPM 1 TpeboBaHMI Ge3onacHoOCTy.

Onepatopbl - NEPCOHA, KOTOPbIN B YCIOBMAX HOPMaibHOM SKCMTyaTalmnmn AOSKeH
NPOU3BOANTbL HACTPOWKY U1 SKCMyaTauMio KNaBuLL UY NOTEHLIMOMETPOB YCTPOWCTBA,
1 KOTOPbI O3HAKOMIEH C CoAepkaHnem HacTosLlero PykoBoacTsa.
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MPUEMKA U PACNAKOBKA

M36eraiite nopexaeHna Moayna nNpy pacnakoske. YoeamTech, 4to TMn moaynsa
COOTBETCTBYET 3aKa3aHHOMY. YakoBKa, B KOTOPOW YCTPOWCTBO 6bl10 NOCTaBAEHO,
[O/KHa CONPOBOX/aTb MOAY/b A0 MeCTa/MOMEHTa €ro OKOHYaTeNIbHOW YCTaHOBKW.

YCNOBUA SKCNNYATALIUU

He nopgepraiite ycTpOMNCTBO BO3AENCTBUIO MPAMOrO COJTHEYHOIO CBETA, CUSIbHOW
3anblNeHHOCTN UK Tenna, BUOPaLMM 1 MeEXaHUYECKUM BO3AENCTBUAM, [OXKAI0 NN
NOBbILEHHOW BNAXXHOCTW. Mpy HEO6XOANMOCTU NpeaynpexaanTe neperpes ycTpon-
cTBa (CM. AranasoH paboumnx TemnepaTtyp) NOCPefCTBOM BEHTUNALN.

Mogynb paccunTaH Ha YCTaHOBKY B YC/TOBMAX 3arpA3HEHNA cpefibl He Xyxe Knacca 2.
Ycnosus 6e30MacHOCT 06ecneurBaloTcA Npy SKCMTyaTaumm Ha BbicoTax fo 2000 m.
MOHTAX / YCTAHOBKA

MopcoeanHeHne moayna pa3peLleHo TONbKO TeXMepCcoHasy, 03HaKOMIEHHOMY C
TePMUHOIOrNEN, TPe6oBaHMUAMM 6E30MACHOCTY N MHCTPYKUMAMI PyKOBOACTBA, 1
cnepyowwemy Um.

Mpn COMHEHMAX OTHOCKTENBHO NPABUILHOCTY OOpaLLEHNA C YCTPONCTBOM obpatyait-
Tecb K permoHanbHOMY NpeACTaBUTENIO MW HEMOCPeLCTBEHHO K:

PR electronics A/S

Mpun NpucoeanHEHNN MHOTOXUbHbIX Kabeneii nofj onacHbIM HanpaAXeHem
OKOHEeUYHOCTMN Kabenei AoMmKHbI ObITb 3aLMLLEHbI M30INPYIOWMMM KONMayKamu.
OnwcaHune BBOAA / BbIBOAA U NPUCOEANHEHNA NTAHWA CM. Ha NPUHLMNANbHON
CXeMe 1 NacnopTHoM Tabnnuke Ha 60Ky n3genws.

Mogynb MeeT KneMMbl C Pe3b6OBbIM COEAVHEHVEM 1 JOMKEH NOYYaTb MUTaHMe OT
NCTOYHUKA HaMNpPsKeHUA ¢ ABOVHON NM60 ycuneHHo nsonauven. NpeaoxpaHntens
1 BbIKNoYaTesb JOMKHbI HAXOANUTLCA B NIErKOAOCTYNHOM MecTe BO6MIM3M Mmoayna.
BbikntouaTenb fomkeH 6biTb CHabXeH YeTKoi 1 ACHO nHopMaLmeli o cBoem
Ha3HaueHuu (T.e., 0 TOM, YUTO OH OTKJIIOUAET NMUTAHNE MORYNA).

Mpu MoHTaxe Ha wirHy Power Rail 9400 HanpsxeHne NUTaHnA byAeT NocTynaTb oT
Power Control Unit Tin 9410.

oA M3roTOBNEHNA YCTPOWCTBA YCTaHaBIMBAETCA U3 2-X HayabHbIX Lp ero cepuin-
HOro Homepa.

KAJIUBPOBKA U PEFYJINPOBKA

Mpu KannbpoBKe 1 PerynMpoBKe MOAyNA U3MEPEHVEe 1 NOAKIIOUEHNE BHELIHNX
VCTOYHUKOB HaMpsXXeHUA NTaHUA JOSKHO NPOM3BOAUTLCA B COOTBETCTBIM C
YKa3aHUAMM HacToAwero PyKoBoACTBa, TexnepcoHan 06s3aH NPUMEHATb MHCTPYMEHT
1 obopynosaHue, obecneunBatoLme 6e30MacHOCTb.
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OBCJTYKUBAHUE NMPU HOPMAJIbHbIX YCNIOBUAX SKCMNTYATALIUN
HacTpoliika 1 akcnnyatauna mogynei MoXeT NPOU3BOANTLCA TONbKO MO 3aBepLUeHn
NX YCTaHOBKM € yyeToM TpeboBaHUii 6€30MacHOCTN Ha pacnpefenUTenbHbIX WuTax

W T.N., TaK, YTOObI SKCNyaTaLuma yCTporCTBa He npefcTaBnana coboii onacHOCTM Ans
XKM3HV UM PUCKa MaTepranbHOro yuep6a. To NoApa3yMeBaeT, YTo MPUTParnBaTbcs
K Mogy/to 6e30MacHo, a cam MOAy/b pa3MellieH B yA0OHOM AnA 06CnyXnBaHNS,
[IOCTYNHOM MecTe.

YUCTKA

Yuctka Moayna Npon3BOANTCA B 06€CTOYEHHOM COCTOAHMM BETOLbIO, Cerka
CMOYEHHOW ANCTUNNPOBAHHON BOAON NN CMIMPTOM.

OTBETCTBEHHOCTb

B cnyuae HecobnogeHns MHCTPYKUMIA PyKOBOACTBA B TOYHOCTU, 3aKa3umnK HE MOXET
npeabABNATbL NpeTeH3ui K PR electronics A/S, Ha KOTOpble OH MHave UMen 6bl MPaBo B
COOTBETCTBUU C 3aKJIIOYEHHbIM KOHTPAKTOM.

JEMOHTAX YCTPONCTB CEMEMCTBA 9000

Wnn. 1:
OTcoeanHMTE MOAYb OT LWNHBI,

NOAHVIMAA 3a HUXKHUIA 3aMOK.
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AEKNTAPALMNA COOTBETCTBMA - EC

M3rotosutens
PR electronics A/S

HaCTOALMM 3aABNAET, YTO U3fenme:
Tvn: 9113
H Te paTypHbIii npeo6pa3soBaTtens / mA

oTBeyaeT TpeboBaHUAM CrieAyioLVX AMPEKTVB U CTaHAAPTOB:
[vpekTnebl no SMC2004/108/EC 1 nocnepyowmx K Hell fONONHEHWN
EN 61326-1: 2006
TouHyto nHpopmaumio o Nnpuemnemom yposHe SMC cM. B SNeKTPUYECKNX JaHHbIX
mopyna.
[IMPeKTMBbI NO HN3KOBONBTHOMY 060pyaoBaHuMio 73/23/EC c nocnepyowmymMm
[OMONHEHNAMU
EN 61010-1-1:2001
[vpekTusbl ATEX 94/9/EC c nocnepyowymm JONOMHEHNAMMN
EN 60079-0 : 2009, EN 60079-11 : 2012,
EN 60079-15 : 2005 n EN 60079-26 : 2007
Ceptudukar ATEX: KEMA 07ATEX0148 X

YNONMHOMOYEHHbBIV OpraH:
DEKRA Quality B.V. (0344)

Kim Rasmussen
Moanucb nsrotoBuTens
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MPEOBPA30OBATEJIb TEMIMEPATYPbI / mA TUM 9113

e Bxo0 RTD, mepmonapel u mA

e AkmugHeili / naccugHolli MA-8bix00

e lunu2kaHana

e [lumaHue om omoesbHO20 UCMOYHUKA / NO WUHE
PR mun 9400

o Cepmugpukam coomeemcmaus SIL 2, Full Assessment

CBOICTBa M XapaKTepuUCTUKN NpPoABUHYTOro YypoBHA

MporpammMnpoBaHue 1 MOHUTOPVHT Yepe3 NpucTaBKy-uHTepdeic (PR 4501);
KannbpoBska npouecca n UMUTaLMA/MOAeNNPOBaHNe CUrHana.

MepeHoc KOHPUrypaLmmn C 0AHOro MOAYNA Ha APYrie TOro e Tuna npv NoMoLLy
NPUCTaBKK C ANCTIIEEM.

JInA NoBblLeHNA TOYHOCTU Ha BXOAAX TepMONap MOryT NCMO/b30BaTbcA NGO
BCTPOeHHble pasbembl ¢ KXC (CJC) unm pasbembl C BCTPOEHHbIM AaTurkom Pt100
(PR 5910Ex, kaHan 1/ PR 5913Ex, kaHan 2).

9113 aBTOMaTUYECKMN ONpeaenaeT, akKTUBHbIN NN NAaCCUBHBIN TOKOBbIN CUTHaN
[O/HKEH BbICNaTb MOAY/b.

MpoABUHYTbI MOHVUTOPVHI BHYTPEHHEN KOMMYHUKaLMN 1 apX1Ba AaHHbIX.
DyHKUMoHanbHOCTb SIL 2 BbIbrpaeTca akTUBHO B COOTBETCTBYIOLLEM MYHKTE MEHIO.

O6nacTu NpuMeHeHnA

9113 ycTaHaBnMBaeTcAB 6€30MacHON 30HE UKW 30He 2 / NoAPa3A. 2 ¥ NPUHUMAET
CuUrHanbl 13 30Hbl 0, 1, 2, 20, 21, 22 1 M1 / Class I/1I/1ll, Div. 1, Gr. A-G.
KoHBepTupoBaHue 1 macwrabuposaHue curHanos Temnepatypsbl (Pt, Niun
TepMonapbl) 1 akTVBHbIE TOKOBblE CUTrHasbl.

9113 pa3paboTaH, CKOHCTPYMPOBaH 1 cepTUGULIMPOBaH ANA NPUMEHEHUA B
ycTaHoBKax SIL 2 B cooTBeTcTBUM € TpeboBaHuamu IEC 61508.

TexHnuyeckana xapakrepucTmka

1 3eneHblii/2 KpacHbix CUJ] Ha NaHenn NHANLMPYIOT HopMasbHYyto paboTy/c6oi.
lanbBaHMYecKan passsaska 2,6 kVAC mexay BXOAOM / BbIXOLOM / NATAHNEM.
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@

BXOHHbIe CUrHarsnbl: BleOﬂHbIe CUrHarsnbl:

Ananor, 0/4..20 mA
Kaman 1: (EEm 2
Tok

2-npoe. nuTaHue -

RTD

Tepwo- [ S < ¢
X o F
‘ Kanal 1:

2-npoe. nuTakve-

~

*3aKasblBaeTca OTAENbHO:
pasbem c KXC 59108x / 5913Ex Mutatowan
WwnHa

CurHan c6os
LWwHal, +24 VDC
nHa,zemna.
Het KoHTakTa

Hert KoHTakTa

HanpsxeHune nutaHus:

Kanan 2:
3emna

Tok RTD i
o KOHTaKT,
€PMO- | MPOBOAHMKN
napa, Nurative +19,2..31,2VDC
> Kk ) (4 «~——————
Z H Craryc mopyna
N.C.
* T

Cratyc Moayna
*3aKa3blBaeTCA OTAENbHO:

pa3sbem ¢ KXC 5910Ex / 5913Ex

MuTtaHne ot
30Hao,1,2, WKHbI
20,21,22,M1/
ClL.i/n/m, div. 1
gr.A-G 3oHa 2/Cl. 1, div. 2, gr. A-D nnu 6e3onacHas 30Ha
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MPUCTABKA-UHTEP®EWNC C AUCNJIEEM, PR 4501

tDyHqunouaanble BO3MOXHOCTHN

Bnaropapsa npo3payHoii CTPYKType MeHI0 1 Pa3bACHUTENbHBIM
BCMOMOraTesibHbIM TeKcTam obecrneurBaeTca becnpobnemHas
HaBuMrauma B npoLeAype NporpaMM1upoBaHus 1 obneryaerca
3KCMyaTaunsa Moaynsa.

CM. onucaHve GyHKLMOHANbHbIX BO3MOXHOCTEl 1 BapnaHTOB
nporpammupoBaHua B Pasaene “MporpammupoBaHme / GyHKLmMn
Knasuww.”

O6nacTu npuMeHeHNA:

o VlHTepdeiic o6MeHa AaHHbIMI ANA Nepe3afaHnsa NapamMmeTpoB SKCryaTaumm Ha 9113.

o [lepemelyan npuctaBky c oaHoro 9113 Ha APYron, MOXHO 3arpy3nTb HAaCTPOWKMN
NnepBOro MOAy”ns Ha Apyrve TOro e Tuna.

e B KayecTBe CTaLVMOHAPHOO AUCTNEA ANA OTPAKEHNA JAHHBIX TEXHOMOTNYECKOTO
npovecca v cTaTyca.

TexHnyeckas XxapaKTepucTuka:

4-cTpouHbIn gucnneit Ha CUJ; 1-a ctpoka 1 (5,57 MM BbICOTOI) OTOGpaXkaeT cTaTyc
KaXXAoro BxoAa , CTPoKM 2 1 3 (3,33 MM BbICOTO) OTpaXkaloT 3HaueHve aHanoroBoro
BBOAa / BbiBofa unn N2 TAG, a Takke eguHuuy - UNIT, ctpoka 4 oTpaxkaet cTatyc
obmeHa AaHHbIMK 1 drKcaumm SIL. HenogBuxkHana Touka = SIL-3apuKcmpoBaHo,
MUraHme To4km = SIL-oTKpbITO.

[InA NnpefoTBPALLEHNA HECAHKLVIOHPOBAHHbBIX M3MEHEHWIA BOCTYN K
NPOrpamMmM1POBaHNI0 MOXET ObITb 3aluyLieH naponem. Maposib XpaHUTCA B MamMATn
Mopyns, MO3TOMY HafIeXHOCTb 3aLLMTbl OT HECAHKLVOHNPOBAHHDBIX M3MEHEHNI
OYeHb BbICOKa.

YcTaHOBKa / MOHTa):
e HacaxusaeTtca Ao wenyka Ha nvuesyto naHens 9113.
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Pacwndposka kogos 3akasa 9113

Type Kananbli

9113 | OguH A
JIL:E] :B

Akceccyapbl

4501 = NHTepdeiic-npucraBKa ¢ gucnneem

5910Ex = Pasbem c KXC (CJC), kaHan 1

5913Ex = Pasbem ¢ KXC (CJC), kanan 2

9400 = MNuTaowan wvHa - 8, 14, 28, 40, 100 cm

9404 = Ynop moayna ANA yCTaHOBKW Ha WWMHONPOBOA

9410 = UcToYHUK ynp DLLEro Hanf ina

9420 = UcTOYHMK HanpsaxeHna nutaHna 24V /120 W - Ex nAC

dneKTpuyeckne gaHHble
[nana3zoH pabourx Temnepatyp cpegpl
[lnanasoH TemnepaTyp XpaHeHNs
O6wume faHHbIE:
HanpsxxeHve nutaHua . . 19,2..31,2VDC
MaKc. NoTp. MOLHOCTD . .. <3,5W (2 kaHana)
MpenoxpaHutens 400 mA T /250 VAC
M3onayua, HanpsxeHre TecToBoe / paboyee

Bxopa Ans Bcex TMMNOB..

AHanoroBoro BbIBOAA K NUTaHNIO

CTaTycHoOro pene K nuTaHunio
NHTepdeic obmeHa aaHHbIMU
OTHoweHne curHan-/ wym
CpefiHee Bpems peakuuu, BKoyas 3a,qep>KKy

BXOJ, TEMMEPATYPDI cevvvveveuaaaamsmamnsssssssssssssseses <1c

Bxon mA <04c
TemnepaTtypa KannbpoBKMY ... . 20..28°C
TouHOCTb, Gonbluee 13 06X N 6a30BbIX 3HAYEHNIA:

.. -20..+60°C
.. -20..+85°C

2,6 kVAC / 300 VAC ycuneHHas

2,6 kVAC / 300 VAC ycuneHHaa

.. 1,5 kVAC/ 150 VAC ycuneHHaa

. Mpucraeka nporpammuposaHna 4501
. MuH. 60 dB (0...100 kHz)

O6ume 3HaueHNn
Tun- A6c. 3aBUCUMOCTb-
BX0OAa norpeLwHocTb OT TemnepaTypbl
Bce <+0,1% ot anan. <+0,01% ot aman. / °C
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basoBble 3HaYeHNA

Tun- OcHoBHas- 3aBUCKMMOCTb-
BXOAa norpeLwHocTb OT 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
Pt50, 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 Tepmonapbl:
E JKLN,TU <+1°C <+0,1°C/°C
Tvn Tepmonapsl: R,
S, W3, W5, LR < +2°C <+0,2°C/°C
Tun Tepmonapbi: B
160...400°C < +4,5°C < +0,45°C/°C
Tun Tepmonapbl: B
400...1820°C < +2°C <+0,2°C/°C

3aBUCMMOCTb NoMexoycTonumsocTn no SMC
YnyulueHHaa nomexoycTonumsoctb no SMC:
NAMUR NE 21, ncnbiT. uMnynbCHbIM Hanp. ypoBHaA A .. < £1% ot guan.

........ < +0,5% ot anan.

CeyeHre NPOBOAHNKA (MVH...MAKC.) coevvrvermnreeesnn 0,13..2,08 Mm?/ AWG 14...26
MHOTOXWNbHbIN

MOMEHT 3aTsXKKM BUHTA KNeMMbl
OTH. BNaXHOCTb BO34yXa
Pa3mepbl, 6e3 cbemHoro 6noka (BxLLxI).
Pa3mepbl, co cbeMHbIM 6110koM (BXLLIXT).
Knacc 3awmtbl kopnyca

Bec

10

.. 0,5Nm

< 95% (6e3 KoHAEeHcaTa)

.. 109 x23,5x 104 mm

.. 109x23,5x 116 Mmm

.. IP20

2501/ 265 r c 6nokom 4501
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Bxop RTD:

Tvn- MwuH. Makc.

BXOAa 3HaueHue | 3HauyeHue CraHpapT
Pt100 -200°C +850°C IEC60751

Ni100 -60°C +250°C DIN 43760

Bxop ana Tepmometpa conpotueneHna RTD tunos:
Pt10*, Pt20%, Pt50%, Pt100, Pt200, Pt250, Pt300, Pt400, Pt500, Pt1000
Ni50, Ni100, Ni120, Ni1000

ConpoTtuvBneHune Kabens Ha xuny (Makc.), RTD.. 50 Q

Tok gatuuka, RTD HomuH. 0,2 mA

BnusaHve conpotuBneHusn kabens gaturka

(3-/ 4-KMNBHOTO), RTD coovveueunivrrvinnssssssssnsannnnnns <0,002Q/Q

O6HapyxeHue cbos paTumka, RTD Mporp pyemoe ON / OFF

TOK c60A faTumKa:
npw o6HapyxeHnn cbon . <2uA
NHave .0 pA
* O6Hapy»xeHune K3 He npon3BoguTca npw ucnonb3osanum Pt10, Pt20 n Pt50

Bxop Tepmonapbi:

MwuH. Makc.
Tvn 3HaueHue | 3HayeHue Cranpapt
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 E988-90
W5 0°C +2300°C ASTM E988-90
LR -200°C +800°C GOST 3044-84

KomneHcauus xonogHoro craa KXC (CJQ):
Yepes BHELHWI CEHCOp B pasbeme 5910 20..28°C <+ 1°C
-20..20°C 1 28..70°C < + 2°C
Yyepes BHYTpeHHUI ceHcop ¢ KXC............... +(2,0°C+0,4°C* At)
At = BHYTpeHHsAA Temnepatypa - Temneparypa okp. cpefibl
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O6HapyxeHve c6on faTumka Mporp pyemoe ON vnun OFF
(Tonbko 06pbIB Kabens)

Tok cbos gatumka:

NPN OOHAPYHKEHNN COOR ovveuunnncrvrvvvmssmnnsrrssssianne HomuH. 2 pA

NHave 0 pA
ToKoBbIN BXOA:
[INanasoH UBMEPEHNIA .....cuuuveenreerenserassnssenseessens 0..20 mA
Mporpammupyemblie gnanasoHbl usmepeHna... 0..20 n 4..20 mA
BXO[HOE CONMPOTUBNEHNE ....ccouereenrerncrreisaerseneens Nom. 20 Q + PTC 50 Q
O6HapyxeHve cbon faTumka Mporp pyemoe ON / OFF

TONbKO 4..20 mA (NAMUR)
ToKoBbI BbIXOA:

[anasoH CUrHaNa (LUKAsMA)..eeeeersesesseenas .. 0..20 mA

Mporpammupyemble gnanasoHbl CUrHana .. 0.20/4..20/
20..0 1 20..4 mA
Harpyska (makc.) 20 mA /600 Q/12VDC

CTabunbHOCTb HarpysKkm .. £0,01% ot gnan./ 100 Q
O6HapyxeHune c6os AaTumKa . 0/3,5/23 mA/ otcytctByeT
NAMUR NE43 macwutabup. Bepx./Hux. nopor 23mA/3,5mA
OrpaHunyeHne BbIXOJHOIO CUrHana:

OnAa curHanos B guan. 4..20 n 20..4 mA... 3,8..20,5 mA

Ana curnanos B guan. 0..20 og 20..0 mA  0..20,5 mA

OrpaHunyeHue Toka <28 mA
2-npoBoAHON Bbixoq 4...20 mA:
[nanasoH curHana 4.20 mA

CTabunbHOCTb HarpysKMu... .. £0,01% ot gnan./ 100 Q
ConpoTtuBneHne Harpy3K|/| < (Viuranms -3,5) /0,023 A [Q]
[lvan. onA BHELWHero 2-NpoBOAHOrO NUTAHUA. 3,5...26 VDC

BnuAHue BHeLIHEro 2-npoBOAHOrO NUTaHWA

Ha U3MEHEHMNE HAMPAMKEHNEA ....ceueremmcrrnrrssnersenenns < 0,005% ot guan. /V
CraTycHoe pene B 6e30nacHoil 30He:

Makc. HanpskeHu 125VAC/110VDC
Makc. Tok 0,5 AAC/0,3 ADC
Makc. 3¢ . Hanp 62,5VA/32W
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Opo6peHne:

EMC 2004/108/EC. EN 61326-1
LVD 2006/95/EC. EN 61010-1
c UL us, Standard for Safety. ......ccccoumreeeeeesssnnnnn. UL 61010-1
GOSTR

Opo6peHne AnA NpUMeHeHNA Ha cyAax u nnatdpopmax:
Det Norske Veritas, MpaBuna Ans CyAoB............ CraHpapt ceptud. No. 2.4

Ceptudpukauma no Ex/I1.S:

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

GOST Ex

Functional Safety:
exida, Cert No. PREI 070902 P0002 C03.01
SIL2 Certified & Fully Assessed acc. to IEC 61508

OT Anan.-= OT aKTyaJibHO Bbl6paHHOFO Anana3oHa

9113 - Product Version 9113-004
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KoHdurypupoBaHme oTcnexuBaHnA c60a faTumka

MpoBepka Ha c6oii faTumka:

Mopynb: Kondurypauwsa OcnexviBaHue c6os faTumKa:
0113 OUT.ERR=NONE. OFF (OTKJ1.)
WHaue: ON (BKJ1.)

Pexxumbl nokasa 4501:
BxoaHom curHan 3a npegenamm guanasoHa

MMokas “3a npegenamu Ananasoxa” (IN.LO, IN.HI):

Ipw BbIXOAE 33 NpefeNbl AENCTBYIOLEro AUanasoHa

AU nnv nonuHommn

Bxop Jvana3soH Moka3 Mpepen
CURR 0.20mA/4..20 mA INLO <105 mA
IN.HI > 25,05 mA
TEMP Tepmonapa / TepMOMETp COMPOT! RTD IN.LO < Auan. Temnepatyp -2°C
IN.HI > avan. Temnepatyp +2°C
[Jvcnneit 3a np MUH.- / MaKC. (-1999, 9999):
Bxop Jvana3soH Moka3 Mpepen
-1999 3HaueHme gucnnen <-1999
Bce Bce
9999 3HaueHmne gucnnea >9999

O6HapyxeHue c60a gaTumKa

O6HapyxeHune c6os faTunka (SE.BR, SE.SH):
Bxog JlunasoH Mokas Mpepen
CURR O6pbiB TOKOBOM NeTM (4..20 mA) SE.BR <=3,6 mA; >=20,75 mA
Tepmonapa SE.BR > 10 kQ2...165 kQ
SEBR >900..1000 Q2
RTD: 2-, 3- n 4-npoBoAHas cxema NOAK/IOYeHNA . (kabenb > 50 Q)
ana Pt10, Pt20, Pt50, Pt100, Pt200, Ni50 v Ni120
TEMP SE.SH < 15Q
SEBR >10..12kQ
RTD: 2-, 3- n 4-npoBOAHaA Cxema NoAKMoYeHna . (kabenb > 50 Q)
ana Pt250, Pt300, Pt400, Pt500, Pt1000 1 Ni1000
SE.SH <ok 15Q
C6o1i annapaTHoro o6ecneueHns
Mokas npw annapaTHom c6oe
[varHocTtuka Moka3 MpuunHa
BxogHow curHan BHe guan. (HU3KWiA BXOAHOW cUrHan) IN.LO CM. npegenbl Bbile
BxopHo curHan BHe avan. (BbICOKUI BXOAHOM CUrHanN) IN.HI Cm. npegens Bbilwe
O6pbiB Kabens aatumka SE.BR Cm. npegenb Bbile
K3 patumnka SE.SH Cm. npefenb Bbille
TecT faTumKa C BHYyTPEHHel KOMMNEHC. XONOAHOrO cras CJER AeeT BHyTp. paruuka KXC uan
Temnepatypa CJC BHe AnanasoHa**
C6oin Ha BHelw. pasbeme ¢ KXC - TecT TepmuHana ¢ KXC CJCE Aedex um mcyrcmme“paabema ¢
KXC (CJC), Temn. BHe AeACTB. Anar.

14
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Noka3 npw annapatHom c6oe

[varHocTtuka Mokas MpuunHa
. YpOBHU CirHana Ha BXofie BHe
C6oit Ha BXO[e - npoBepbTe BXOAHbIE COeANHEeHUs, 3aTem IN.ER [AnanasoHa uam Nprcoea-
BbIK/TIOYNTE N CHOBA BKOYNTE MOAY b
HEHMe K Herpas. pasbemam®
C6011 Ha BXOfE - NpOBepLTe BXOAHbIE COANHEHNS, 3aTemM AOER C6011 Ha aHasor. TOKOBOM Bbl-
BbIKNIOUNTE 1 CHOBA BKMKOUMTE MOAY/b : xogie (Tonbko B pexxume SIL)*
O6MeH AaHHbIX OTCYTCTBYeT NO.CO Het cBA3n ¢ (4501)
FL.ER C6ow FLASH (HepewcTe.
C6on namatn FLASH - npoepbTe KoHGUrypaymio
posep! urypau CO.ER KoHuUrypauma)***
Ne Tvna vnv moaudmKauum
HepeiicTBuTenbHan KoHdUrypauma nnm sepcus TY.ER KOHUrypaLmm, nepeHeceHHo
c EEprom, HepeicTBuTeneH
C6on annapaTHoro obecneyeHuns RA.ER C6oin RAM*
C6on annapatHoro obecneueHuns IFER C6oi BHyTpeHHein Flash*
C6om annapatHoro obecneueHuns SW.ER C6oin u/6 moHnTopa*
C6on annapaTHoro obecneyeHuns AD.ER C6oin ALIM*
C6on annapaTHoro obecneyeHuns AO.SU C6011 aHanor. NUTaHUs BbIXoga™
C6on annapatHoro obecneyeHuns CAER OLwmbKa 3aBOACK. KanMGPOBKU*
C6om annapatHoro obecneyeHuns CM.ER C6oir ocHosHoro L|My*
C6om annapatHoro obecneyeHuns ILER C6oW TeCTa NEPBUYHOI UHNLL*
C6on annapatHoro obecneyeHuns RS.ER YcTpaHsemblii copocom c6oir*
C6on annapatHoro obecneyeHuns ICER C6oW cenA3m Ha BXxoae*
C6om annapatHoro obecneyeHuns M1.ER C6oit ocH. LMY - kaHan 1*
C6on annapatHoro obecneyeHuns M2.ER C6oit ocH. LMY - kaHan 2*
C6on annapatHoro obecneyeHuns MC.ER OwnbKa KoHGUT. ocHoBH. LIMY*
C6on annapatHoro obecneyeHuns MF.ER C60oi1 Flash B ocHoBHOM L{TY*
C6on annapatHoro obecneyeHuns MR.ER C601 RAM B ocHoBHOM LIMY*
C6on annapatHoro obecneyeHuns MS.ER C6oit nuTaHnA ocH. LIMYy*
C6oit annapatHoro obecneyeHuns MPER C6oit ProgFlow ocH. LIMY*

! Bce coobieHus o cboe Ha Ancnnee MuraioT 1 pas/c 1 CONPOBOX/AAIOTCA COOTBETCTBYIOLIVIM TEKCTOM.

*COpoc c605 NPON3BOANTCA NEPEXOAOM MEXKAY MEHIO UMW BbIKIIOYEHVNEM 1 BKIKOUEHIEM MOAYNA.
C6pOC HEKOTOPbIX TUMOB CH0EB OCYLIECTBAAETCA TONBKO BbIK/OUEHVNEM 1 BKIOYEHEM MOAYNA.

** CHpoc c605 NPON3BOANTCA NEPEXOAOM MEXAY MEHIO UM BbIKIIOYEHVEM 1 BKTIOUEHIEM MOAYNA.

C60i1 MOXKHO UTHOPUPOBaTb, BbIGPAB APYroN TUM BXOAA WU TepMOnapbl.

***CHpoC 605 NPON3BOANTCA NEPEXOAOM MEXAY MEHIO.
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Mokas c60n curHana unm kabens 6e3 npncraBku-uHTepdeiica

(‘a1ouaires nuda)
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XBOQJ O YUHAMQO0) U {f}1) goweHind doggo
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MPOrPAMMUWPOBAHUE / ®YHKLUN KNABULL

[loKyMeHTaLA K anroputmy.

O6wWune 3ameyaHus:

Mpouepaypa nporpammupoBaHunsa 9113 oxBaTbiBaeT BCe NapaMeTpbl, MO3BONAA
BbI6paTh HACTPOMKM, Hanbonee NOAXOAALLME K JaHHOMY NpruMeHeHunio. Kaxgomy
MEHIO MPUAAH BCMIOMOraTesbHbIN TEKCT, MPOKPYUMBaEMblid B CTPOKE 3 Ancnnes.

ﬂporpaMMMposaHme OCYLLEeCTBIAETCA NOCPEACTBOM TPEX KNaBuULL:

2 YBENIMUYMBAET YNCIIOBOE 3HAUEHWE WU BbIOUpaeT creayowuin napameTp
~) YMeHbLLAeT YUNCII0BOE 3HaueHMe/BbIGUpPaeT NpeapblayLmnii napameTp
0K CNYXUT ANA NOATBEPXAEHNA BbIGOPa 1 Nepexo/a B criefylolliee MeHIo.

o OKOHYaHMN HaCTPONKN NPOU3BOAMTCA BO3BPAT B HOPMasbHbIN pexum 1.0.

YaepKrBaHMem HaxkaTol KnaBuLLM Ok NpOV3BOANTCA Nepexoq B Npeablayliee MeHwo/
BO3BpaT B HOPMasbHbIN pexum (1.0) 6e3 coxpaHeHUs N3MEHEHNIA.

B cnyyae, ecnv KnaBuwm He 6binn 3ajeCTBOBaHbI B TeyeHune 1 MyH., aucnnen
BEPHETCA B HOPMasbHbIV PeXuM nokasa (1.0) 6e3 coxpaHeHWs N3MEHeHWiA.
AOHOHHVITeanbIe pa3bACHeHunA:

Maponesas sawmTa: [JocTyn K NPOrpamMm1MpoBaHmnio MOXXHO 0OyCIOBUTb Maponem,.
coxXpaHsAeMbIM B NamMATU MOAYNA, UTo 06ecneynBaeT MakcManbHyio 3aluTy ot
HeCaHKLMOHNPOBaHHbIX M3MeHeHWI. o ymonyaHuio naponb 2008 npegoctaBnaeT
JIOCTYN KO BCEM MEHI0 MPOrpaMMi1pOBaHHA.

Bbi6op eanHMLbI U3MepeHUnA

Mpu BbIGOpE BXOAA TemMnepaTypbl MOXXHO BbiGpaThb, OyyT Ny 3HaUEHWA NapameTpoB
npotiecca (CM. cxemy) BbIBOAUTLCA Ha Ancnneit B rpapycax Lienbcua nnn GapeH-
refita. 310 npomssoanTCcA B NyHKTe MeHio UNIT Bcnep 3a BbI6opom Bxopa.

KomneHcauwusa xonogHoro cnasa KXC (CJC)

Mpwy nomoLm meHto KXC MOXHO BbIGpaTh MO0 BHELWHMIA pasbem ¢ KXC, nnbo
BHyTpeHHIoto KXC. Pasbem ¢ KXC (PR 5910Ex/PR 5913Ex) 3aKka3blBaeTca OTAENbHO.
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UHdopmauums o curHane n c6oe Kabens yepes nHtepderic 4501

C6o11 faTumKa (CM. rpaHuyHble 3HaUYeHVA B Tabnuue) oTpakaeTca Ha Ancnnee Kak
SE.BR (nonomka pgatuuka) unm SE.SH (K3 B gatumke). CurHanbl Ha npegenamun
BblOpaHHOro AnanasoHa (He cboit AaTumKa, CM. rpaHnYHble 3HaueHVA B Tabnuue)
oTpaxalotca Ha gncrinee Kak IN.LO (Hu3kuid BxogHol curHan) unm IN.HI (Bbicokni
BXOAHOW curHan). IHAnKaLuma c60A B BUAE TEKCTa B CTPOKe 2 ANA KaHana 1 v
CTpoKe 3 AnA KaHana 2, npv 3Tom ¢poHoBan nopceetka muraet. CTpoka 4 oTpaxaeT
SIL-cTaTyc mogyns (HenofBuxHasA Touka = SIL-3aduKcpoBaHo, MuraioLLas Touka =
SIL-OTKpbITO) 1 KOMMYHMKaLMOHHbIN cTaTyc COM (TouKa B 6eryLuein OKpy»KHOCTK),
oTpaxalowwyin HopmasnbHyio paboTy unu cboit npuctasku 4501.

Undpopmaumsa o curHane n c6oe Kabens 6e3 npucraBku-nHTepdenca

Cratyc mopynsa aBcTByeT u3 Tpex CU[ Ha nuueBoit naHenu npuéopa.
Mwranue 3eneHoro CU[l o3HayaeT HOpPMasnbHYI0 SKCryaTauuio.
OtcyTcTBrE cBeyeHnA 3eneHoro CUJ] 03HauaeT oTCyTCTBUE HAaNPSXKEHNA NUTaHNA
nnu c6oi mogyns.
MocToAHHOe cBeyeHme KpacHoro C/[] o3HayaeT NoNHbIN OTKa3 Moayna.
Mwuranwue kpacHoro CU nHguumpyet cboit paturvka.

QyHKUMN NPOABNHYTOrO YPOBHA

JocTyn K pagy GyHKUMIN NPOAIBUHYTOrO YyPOBHA AOCTUraeTcs oteeTom "aAa™ YES” B
nyHKTe meHto "ADV.SET".

HacTpoiika gucnnes: 3necb MOXXHO OTNIaAUTb KOHTPACT 1 3a/iHI0I0 NOACBETKY. 3aAaTb
TAG-HoMep 13 5 6ykBeHHOLMGPOBbIX CMMBOSOB. BbibpaTh BUA Nokasa B CTPOKax 2
1 3 prucnnen (aHanor. BXof, aHanor. Bbixof, nokas N2 TAG unu nepemeHHbI nokas).

2-ToyeyHas KanubpoBKa npouecca: Ha ycTponcTBe MOXXHO OTKanMbpoBaTb TEXHO-
NOrMYeCcKunii NPOLLECC MO OTHOLLEHMIO K BEJIMYMHE TEKYLLEro CUrHasa B 2 TOUKax.
BBOAMTCA HU3KOE 3HaUeHVe BXOAHOTO curHana (He obasatenbHo 0%), n coobuiaeTcs
TeKyLyee 3HaueHne. 3aTemM BBOANTCA BbICOKOE 3HaUeHWe curHana (He obsasatenbHo
100%), n coobLiaeTca TekyLee 3HaueHne. Ecnu nogTeepanTb NprMeHeHre npouns-
BefleHHO KannbpoBKuM, Mofy b byAeT NPoAomKaTb PaboTy B COOTBETCTBUN C
HOBbIMU HacTporkamu. Ecnv nosaHee BbiGpaTh "HET” B 3TOM NyHKTe v BbI6paTh
Lpyrovi TiMn BXOGHOTO CUTrHana, Moaysb BEPHETCA K 3aBOACKON KannbpoBKe.

e

Qy mopaenmnpc nA npouecca: Bbiopas “Aa” B nyHkTe "EN.SIM", Mopenupyiite
BXOJHOW CUrHan cTpenkamu (MoBbllleHe/noHmxeHne). HaxaTtre o BepHeT Moaysb
B HOPMasbHbI pexum (6e3 Tanm-ayTa). YaaneHue 4501 npepbiBaeT MMUTaLMIO.

MNaponb: 3aecb MOXHO BbIGPaTb Naposb B NpomMexyTke 0000 - 9999 ana 3awmTbl OT
HeCaHKLMOHNPOBaHHbIX M3MeHeHWI. 10 yMonyaHuio yCTPOMCTBO He 3alluLLieHO
naponem npw nocraBeke.
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A3bIK: B MeHio "LANG” BbI6GVPAIOT A3bIK BCMIOMOTaTeNIbHbIX TEKCTOB.

MamATb:

B meHto "MEMORY” ("MamATb") MOXHO COXPaHUTb HAaCTPOWKN MOAYNA Ha MPUCTaBKe
4501 1 3aTemM NepeHecTn 1 3arpy3nTb 3TN HACTPOIKM Ha [iPYroi MOAYb TOTO e
™Mna.

A3bik: B meHto "LANG” BbIGUPAIOT OUH 113 7 BO3MOXHbIX A3bIKOBbIX BEPCMIA BCMIOMO-
ratenbHbix TekcToB: UK, DE, FR, IT, ES, SE, DK (aHrn., Hem., dp., UT., ncn., W8., AaT.).
Muratowan wnHa: Mexio "RAIL npegoctaBnAaeT BO3MOXHOCTb OTNPaBKN CUrHana o
c6oe AaTumMKa no LWMHe Ha ynpasnswLlee 610KOM NTaHKA ycTpoicTeo PR 9410.

Safety Integrity Level (SIL): Cm. PykoBoacTBo 0 6e3onacHocTy Safety

manual. PR M
SIL2

CERTIFIED

Full assessment
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AJITOPUTM
Ecnu KnaBuLwK He 3a/1e/iCTBOBaHbI B TeueHne 1 MUH., AVCnneil Bo3BpallaeTca
B HOPMarbHbI pexum 1.0 6e3 coxpaHeHUA N3MEHeHN KoHUrypaLumu.
~ yBenMYeHne YCI0BOro 3HaYEHNA UK BbIGOP CriefytoLLero napameTpa
& YMeHbLLEHVe YUCII. 3HAYEHMA UK BbIGOP NPeALLecTBYOLLEro napameTpa
o< NoATBEpPX/eHVe Bbibopa 1 nepexop B ciefyloliee MeHio
YpepuBaHue o« BO3BpaT B npefplayllee MeHlo/K 1.0 6e3 coxpaHeHunA

o] | .
12 oA M3MeHeHMN
®©

Ecnm SIL-3apmkcvpoBaHo,
1.0 7o npo K [EM.SIL]

‘ MO ‘ ‘ CLIRF“
YES

BEE0
33

Ail

1.0 = HopmanbHblIii pexum.
Crpoka 1 oTpaxaeT cTa-
TYC BXOAHOIO CUrHana.
Crpokmn 2 1 3 (3,33 Mm
BbICOTOW) - 3HAYEHME Ha
aHanoroom Bxope-/ -
Bbixoge unu Ne TAG, n
en. namepenws - LIMIT,
CTpOKa 4 oTpaxkaet CTa-
Tyc o6MeHa AaHHbIMN 1
SIL-dukcayun. Henogg.
TouKa = SIL-puKcrposa-
HO, MuraHue = SIL-SIL- ...
OTKPbITO.

1.1 = Tonbko Npn Naponesown ..
3awure

1.2 = HepeiictBuTENbHO ANA
BXOAHOIO CUrHana
0..20 mA.

1.3 = TonbKo anA Bxofa Temne-
paTtypbl. MUH. 1 MaKc. B
COOTB. C TUNOM AaTymMKa.

1.4 = TonbKo npwu OTCYTCTBUM
NaponeBoil 3alnTbl.

(ok——

KpacHbim WwprdTom oTmedeH
napametp 6e3onacHoCT

B SIL-koHdurypaumm. Cm.
noapo6Hee B PyKoBOACTBE MO
6e30macHoCTU.

Mpoponxaetca Ha CTp.
Anroputm ADV.SET

HoK———
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(oK)
[N

KoHdurypauua
CH2

aHanornyHa CH1

Lok

(g HOpMasbHbIV pexum 1.0

9113 - Product Version 9113-004 23



FIETT, DIZF
SEs” Chiies AJITOPUTM,
RAIL, SIL

U A .
5 £ HACTPOWKM NPOAB. YPOBHS (ADV.SET)

TEMP 4
Tt 21

LHME
F

VES ‘ B HOpMarb-Hblil
= exnm 1.0

.

.
I
|
N

CHL o

2.0 B nogmeHto Umntauna/MopenuposaHue (SIM)
Ha)kaTune o« BO3BpallaeT B HOPMasibHbl pexxum 1.0

MposepunTb KOHPUrypauwio SIL

L[ EIOE
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[07]

[08]

[09]

[
[12]

[13]

BCIMOMOTATEJIbHbIE TEKCTbI B 3 CTPOKE ANCIJIEA

BseauTe npaBunbHbLIN Naponb

lMepeiiTi B MEHIO HACTPOWKIA BbICLIETO YPOBHA?
BbibpaTb BxOA TemnepaTypbl

Bbi6paTh TOKOBbIN BXOA

BbibpaTh AnanasoH Bxoaa 0-20 mA

BbibpaTb AnanasoH Bxoaa 4-20 mA

BbibpaTb TMN Tepmonapb!

Bbibpatb Tvn ceHcopa Ni

Bbibpatb Tvn ceHcopa Pt

Bbibpatb B kauecTse ceHcopa Pt10

Bbibpatb B kauecTse ceHcopa Pt20

Bbibpatb B KauecTse ceHcopa Pt50

Bbibpatb B kauecTse ceHcopa Pt100
BbibpaTb B KauecTse ceHcopa Pt200
BbibpaTh B KauecTse ceHcopa Pt250
BbibpaTb B KauecTse ceHcopa Pt300
BbibpaThb B KauecTse ceHcopa Pt400
BbibpaTb B KauecTse ceHcopa Pt500
BbibpaTb B KauecTse ceHcopa Pt1000
Bbibpatb B kauecTse ceHcopa Ni50

Bbibpatb B kauecTse ceHcopa Ni100
Bbibpatb B kauecTse ceHcopa Ni120
Bbibpatb B kauecTse cercopa Ni1000
BbiGpaTh B KauecTse ceHcopa Tepmonapy B
BbiGpaTh B KauecTBe ceHcopa Tepmonapy E
BbibpaTb B KauecTse ceHcopa Tepmonapy J
BbibpaTb B KauecTse ceHcopa Tepmonapy K
Bbi6paThb B KauecTse ceHcopa Tepmonapy L
BbibpaThb B KauecTse ceHcopa Tepmonapy N
BbibpaThb B KauecTse ceHcopa Tepmonapy R
BbibpaTb B KauecTse ceHcopa Tepmonapy S
BbiGparh B KauecTse ceHcopa Tepmonapy T
BbiGpaTh B KauecTse ceHcopa Tepmonapy U
BbibpaTb B KauecTse ceHcopa Tepmonapy W3
BbiGpatb B KauecTBe ceHcopa Tepmonapy W5
BbiGpaTh B KauecTBe ceHcopa Tepmonapy LR
BbiGpaTh 2-MPOBO/HOE MOAKMIYEHNE JaTunKa
BbiGpaThb 3-NpoBoAHOE NOAK/OYeH e faTumnKa
BbiGpaTh 4-NpoBOAHOE MOAKIIOYEHNE faTumKa
BbibpaTh eauHuLen rpaayc Lienbcua
BbibpaTb eauHuLen rpaayc OapeHrerita
BbibpaTb AnanasoH Bbixoga 0-20 mA
BbibpaTb AnanasoH Bbixoaa 4-20 mA
BbibpaTtb AnanasoH Bbixoga 20-0 mA
BbibpaTtb AnanasoH Bbixoga 20-4 mA
BbibpaTtb HeT AeiicTBNit Npu c6Oe - BbIXOA He
onpepeneH

BbibpaTh MaclTabuposatb BHU3 npu cboe
Bbibpats NAMUR NE43 BHU3 npw c6oe
BbiGpats NAMUR NE43 BBepx npw c6oe

3aaTh HIXKHEE 3HAUEHVE TeMTI. A/IA aHaNOr. BbIXOJA
3ajaTb BepXHEE 3HaUeHUe TEM. [/IA aHaJIOr. BbIXOAA
BbiGpaTh 0TnpaBKy curana o c6oe no wiHe
MepeiiTn K BbIGOPY SIL OTKPbITO-3adUKCUPOBaHO
MepeiiTn K peXxumy uMUTaLun

MepeiiTn K BLIGOPY C60EB ANA CUTHANM3aLUK MO WiHE
MNpowu3secTn KanMGPOBKY NpoLecca

lMepeiiTn K BbIGOPY A3bIKa

MepeiiT K 3afaHuio napona

MepeiiTv K HacTpoiike Aucnnes

Mpou3BecTy onepawyn ¢ NamATbIo

MepeHecTy coxpaHeHHble HacTPONKM Ha 9113
CoxpaHuTb HacTpoiikn 9113 B 4501

OTnaauTb KoHTpacT KK

OtperynuposaTb poHoByto noacseTky KK

YkaxuTte Ne TAG - 3anonHute Bce nosuuyun

BblBOA Ha AUCMINeN aHANIOrOBOTO 3HaYeHA BXoAa
BblBOZA Ha AMCMINIEN aHAIOrOBOTO 3HAYEHNA BbIXOAA
BbiBoa Ha gucnnen Ne TAG

MepekntoyeHne nokasa mexay aHanorosbim u TAG
Pa3pelwuTb naponesyio 3awuty?

3apaTb HOBbIV Maposb

BbibpaTb A3bIK

BbibpaTh KaHan Ana kanmbpoBKw npouecca
OTKanMbpoBaTb BXOAH. HVXKH. 3Hau. KaK 3H. npouecca?
3ajaTb 3HaUEHNE HIKHEI TOUKN KanubpoBKI
OTKanMbpoBaTh BXOJH. BEPX. 3HAY. KaK 3H. Npouecca?
3ajaTb 3HauEHNe BEPXHEI! TOUKN KanbpoBKI
MpYMeHNTL 3HaueHVA KanMBpPOBKY Npoljecca?
BbiGpaTh KaHan ans umutaumun

3ajaTh MMUTAL. 3HAUEHNE Ha BXOE

BbiGpaTb Ana KoHurypauyum SiL-3apukcmposaHo
[uan. 0-20 mA HefieiCTBUTENEH ANA BbIX. CUTHaNa
npw pabote B cocTosiHn SIL-3apuKcnpoBaHo
BbiGpaTh Bpema peaKLum 1Al aHasior. BbIXO/A B CeK.
BbiGpaTh BHYTPEHHMI JaTUMK TeMnepaTypb

Bbibpatb pazbem ¢ KXC (onyus)

..KaHan ncnonb3yet gaHHbie € yueTom

AAHHbIX KaMGpPOBKN?

SlL-cTaTyc KoHdUrypaLmm (OTKpPbITO / 3adpuKcMpoBaHo)
O6pbiB Kabena gaTunka

K3 Ha gatumke

BxopaHoi curHan 3a npeaenom MUH.-ananasoHa
BxoaHol CirHan 3a Npefiesiom Makc.-AnanasoHa
C60oM1 Ha BXOfie - NPOBEPLTE BXOAHbIE COEANHEHUA U
nepesanycTiTe yCTpOMCTBO

C6o¥1 Ha BbIXOfje - IPOBEPLTE BbIXOAHbIE COEANHEHNA
¥ nepe3anycTute yCTPOCTBO

C6oi namatn FLASH - nposepbTe KoHpUrypaumio
HepeiicTBuTenbHas koHdUrypaums unm sepcus

C6oit annapaTHoro obecneyeHus

Choin ceHcopa ¢ KXC - npoBepbTe TeMn-py ycTpoicTea
C6on ceHcopa ¢ KXC - nposepbTe TepmuHan ¢ KXC
OGMeH aHHBIMM OTCYTCTBYET
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NMpunoxeHune

YCTAHOBOYHbI YEPTEX IECEx (English)
YCTAHOBOYHbI YEPTEX ATEX (English)
YCTAHOBOYHbI YEPTEX FM (English)

Safety manual (English)
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electronics,
PR==9 9113QI01

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.

IECEXx Certificate: ... KEM 09.0052 X

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

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
-20 <Ta < +60°C

(terminal 11,12,13,14)
(terminal 31,32,33,34)
(terminal
1,92,93,94,95)

U 253 V, max 400 Hz

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

9113 - Product Version 9113-004
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9113QI01

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

Uo: 87V

lo: 18.4 mA

Po: 40 mW

Lo/lRo 892 pHIQ

[ [1c 1B [TAor 1 |
IS, |5 uF [50uF  [1000 wF |
Lo, [100mH _ [300mH_[700 mH

[V 0V

Ii: 30 mA

C: 30 nF

L 820 nH

Status Relay. terminal (33,34)

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

Voltage max: 32 VAC/32VDC
Power max: 16 VA/32W

Current max:

Installation notes:

0.5AAC/1ADC

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
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PR==9% 9113Q101

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)
[V 174V (terminal
lo: 18.4 mA 1,92,93,94,95)
Py 80 mW Up: 253 V, max 400 Hz
Lo/Ro 445 pHIQ
[ [ nc T B ] 1A ]
[c, | 03w | 16pF | 8uF |
|L, | 80mH [ 250mH | 600mH |
Ui 10V
I 30 mA
Ci 15 nF
Li 1.7 pH
Revision date: Version Revision Prepared by: Page:
2012-07-04 V4 RO PB 313
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electronics,
H 9113QA01

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 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.

ATEX Certificate: KEMA 07ATEX 0148 X

Marking:.. 11 (1) G [Ex ia Ga] IC/IBAIA
113G ExnANCIIC 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

43 33

42 32

41 3

54 14

5: 13

5: 12

51 11

9113
91T 92T93T94T95T
Power
Rail
Revision date: Version Revision: Prepared by: Page:
2012-07-04 V4 RO PB 113
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9113QA01

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

Ut 87V

lo: 18.4 mA

Po: 40 mW

Lo/Ro 892 pH/IQ

[ [1c [1B [nAort
=X |5 uF |50 wF—[1000 uF
(L, [100mH 300 mH [700 mH
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/32W
Current max: 0.5AAC/0.3ADC
Zone 2 installation:

Voltage max: 32 VAC/32VDC
Power max: 16 VA/32W

Current max:

Installation notes:

0.5 AAC/1ADC

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 2/3
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9113QA01

Hazardous area

Zone 0,1,2, 20, 21, 22

Ex input
CH1 (terminal 43)
CH2 (terminal 52)

Non Hazardous area
or Zone 2

-20 <Ta < +60°C

Uo: 17,4V
lo: 18.4 mA

Po: 80 mW

Lo/Ro 445 pHIQ

[ [ uc [ B [ WAorl |
I, | 03w [ 16w | 8y |
L, | 80omH [ 250mH | 600 mH
[V 10V

Ii: 30 mA

(o 15 nF

Li 1.7 pH

(terminal 11,12,13,14)
(terminal 31,32,33,34)
(terminal 91,92,93,94,95)
Un: 253 V, max 400 Hz

Revision date:
2012-07-04

Version Revision:
V4 RO

Prepared by: Page:

PB 313
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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: ... 3038279

Hazardous Classified Location Unclassified Location or

Hazardous Classified Location

Class I/Il/lll, 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 |, Zone 0/1 Group IIC, [Ex ia] IIC or Class |, Zone 2 Group IIC T4

Intrinsically safe apparatus
entity parameters:

Vmax (Ui) = Vt (Uo)

Imax (li) > It (lo)

Pi > Po

Ca = Ceapie + 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

-20 < Ta<60°C

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

Power .
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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9113QF01

Ex input
CH1 (terminal 41,42,43,44)
CH2 (terminal 51,52,53,54)
Vi (Uo): 87V
It (lo): 18.4 mA

o 40 mwW
Lo/Ro 892 pH/IQ

uc/ ns/ A/
Group AB | Group C,EFF | Group DG
Ca/Co |54F 50 uF 1000 uF
La/L, [100mH | 300 mH 700 mH

10V
30 mA
30 nF
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: 32 VAC/32VDC
Power max: 16 VA/32W
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
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9113QF01

Hazardous Classified Location

Class I/II/lll, Division 1, Group A,B,C,D,E,F,G
or Class |, Zone 0/1 Group IIC, [AEx ia] IIC
or Class |, Zone 0/1 Group IIC, [Ex ia] IIC

Intrinsically safe apparatus
entity parameters:

Vmax (Ui) = Vt (Uo)
Imax (li) = It (lo)
Pi > Po

Ca > Ceape + 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 ~

Ex input
CH1 (terminal 42,43)
CH2 (terminal 52,53)

Vit (Uo): 174V
It (l): 18.4 mA
Po: 80 mW
Lo/Ro 445 pHIQ
Ic/ 1B/ IIA7
Group A,B | Group C,EF | Group D,G
Ca/Co |03 4F 1.6 uF 8 uF
Lo/l [80mH 250 mH 600 mH
Ui 10V
Ii: 30 mA
Ci 15 nF
L 1.7uH

Unclassified Location or
Hazardous Classified Location
Class |, Division 2, Group A,B,C,D T4
or Class |, Zone 2 Group IIC T4

-20 < Ta<60°C

(terminal 11,12,13,14)
(terminal 31,32,33,34)
(terminal 91,92,93,94,95)
Un: 253 V, max 400 Hz

Revision date:
2012-06-07

Version Revision:
V4 RO PB 3/3

Prepared by: Page:
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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
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9113 TEMPERATURE / mA CONVERTER Safety Manual

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- X )
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.cccceeveeenne
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 ........ccccvvvviiiiiiiiicciinnne

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
v 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

Pt.TYPE

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

Version No. V6RO




9113 TEMPERATURE / mA CONVERTER Safety Manual

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?
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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 & Back to previous menu / return to menu 1.0 without saving

OUT.ERF]
k]

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

ADU.SET
Tt 2

Routing diagram ADV.SET
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— /AT
Txt 14
1.3

oK [Configuration of X
igentii oy | T default state 1.0 |
identical to CH1 To default state 1.0
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FIEF, DISFs
CAL. SIM; 16.3  Routing diagram -
. 5

Advanced settings (ADV.SET)

L HER
SETUFP

Tuk 17

‘ Eo default

oK)

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

SIM pow | CH.L Fow | 25,6 ok
=1

LOCK
OFEH
”Aiv ‘ Verification of SIL configuration

oK —ok —ok —oK
L L L. L.oommE
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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

SOV

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

AVIAVIAVY

ANV

L5

TC, internal
CJC sensor

51 52 53 54
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Outputs
2-wire transmitter Current
11 12 13 14 11 12 13 14
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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
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NHanKaTopbl  [porpavmupyembie gucriier ¢ 60Mblwnm
BbIOOPOM BBOAIOB 1 BbIBOLOB AJ1A1 UHAMKALMM TeMnepaTypbl,
obbema, Beca M T. A. ObecneunBaloT nUHeapu3auuio u
MaclTabupoBaHne CUrHaNoOB, UMEIOT PAL N3MePUTENbHbIX
byHKUMI, nporpammmpyembix npv nomolym MO PReset.

Ex-6apbepbl  /IHTepdelcbl AN aHaNoroBbIX 1 LMGPOBbIX
curHanos v curHanos HART® mexay fatumkamu / npeobpaso-
BaTenamu I/P / curdanamum yactoTbl 1 CY B onacHbix 30Hax Ex 0,
11 2, pap mopynen - B onacHbIx 30Hax 20, 21 n 22.

Pa3Baska YcTpolcTBa  rasbBaHWYECKOW  pa3BA3KU
aHanoroBbiX M LMGOPOBbIX CUMHANMOB, @ TakkKe CUrHanoB B
npotokone HART®. O6LurpHas nporpamma Mogyner ¢ iuTaHmem
OT TOKOBOW METNIN WAV YHVBEPCAsbHBIM, A8 IHEeapU3aLmm,
VNHBEPTMPOBAHNA 1 MacLUTabUPOBAHNA BbIXOLHBIX CUTHAMOB.

Temnepartypa Llupokuii Boibop TemnepaTypHbix npeobpa-
30BaTenen AnA MOHTaXka B Kopnyce fgatuvka ctaHgapta DIN
™na B n pna yctaHoBkn Ha DIN-peiike, ¢ obmeHoM aHano-
roBbIX 1 LMPOBbIX JaHHbIX MO LWiHe. [peanaratoTca Kak nog,
KOHKPETHble NMPUMEHEHNSA, TaK 1 YHBEpPCarbHble.

YHuBepcanbHocTb [porpavmvipyembie ¢ MK vnv ¢ naHenu
MO-BYNIM C YHMBEpCanbHbIM PAAOM BBOLOB, BbIBOLOB 1
nutaHus. Mogynu 3Toro pspa UMEKT ¢GYHKLMUU BbICOKOTO
nopsgKa, Hamp. KanubpoBka mpouecca, NMHeapusauus n
CaMOAMarHoCTKa.



Apxanrensck (8182)63-90-72
AcrtaHa (7172)727-132
AcTpaxakb (8512)99-46-04
Baprayn (3852)73-04-60
Benropon (4722)40-23-64
BpsHck (4832)59-03-52
BnapausocTok (423)249-28-31
Bonrorpag (844)278-03-48
Bonorga (8172)26-41-59
BopoHex (473)204-51-73
Exatepuibypr (343)384-55-89
VBaroso (4932)77-34-06
Vhxesck (3412)26-03-58
Kasarts (843)206-01-48

EauHbIN aapec Ans BCeX pervoHoB:

Mo n

WTech:

KanwuHumrpag (4012)72-03-81
Kanyra (4842)92-23-67

Kemeposo (3842)65-04-62

Kupos (8332)68-02-04

Kpacropap (861)203-40-90
Kpacrospck (391)204-63-61

Kypex (4712)77-13-04

Tvneux (4742)52-20-81
Marhuroropek (3519)55-03-13
Mockaa (495)268-04-70

Mypmarck (8152)59-64-93
Habepextbie YerHbi (8552)20-53-41
Hukeuit Hosropon (831)429-08-12
HogokyaHeu (3843)20-46-81

pen@nt-rt.ru ||

Hosocvbupcr (383)227-86-73
Owcx (3812)21-46-40

Open (4862)44-53-42

Openbypr (3632)37-68-04

Mensa (8412)22-31-16

Mepw (342)205-81-47
Poctos-Ha-flory (863)308-18-15
Priaanh (4912)46-61-64

Camapa (846)206-03-16
Carr-Metepbypr (812)309-46-40
Caparos (845)249-38-78

¢ 860

Coun (862)225-72-31
Cragponons (8652)20-65-13
CypryT (3462)77-98-35
Teepb (4822)63-31-35
Tomc (3822)98-41-53

Tyna (4872)74-02-29
Tiomenb (3452)66-21-18
YnesiHoBCK (8422)24-23-59
Yipa (347)229-48-12
Xabaposck (4212)92-98-04
Uensbunck (351)202-03-61

122-31-93
Cumcheponons (3652)67-13-56
Cwmonenck (4812)29-41-54

(8202)49-02-64
Spocniasns (4852)69-52-93

www.prelectronics.nt-rt.ru
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