


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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BHUMaHue

Chepytowme onepaumm NOANEXAT BbINOAHEHWIO TOABKO Ha
06eCcTO4EHHOM MOAYAE U C COBAIOAEHVMEM MEp aHTUCTATUYeCKOo
3aWnThbI:

MOHTaX MOAYASI, NOACOEAVHEHVE KaBeneit 1 nx 0TCoeAMHEeHwe.

AmnarHocTuka c6oes.
PeMOHT MoAYAS U 3aMeHa NpeAOXpaHUTEeNnel MOXeT NPoU3Bo-
AWTbCS TONbKO u3rotoButeneM, PR electronics A/S.

BHUMAHUWE
He oTKpbIBaiiTe AMUEBYIO NaHeAb MOAYAS, TaK Kak 3TO Bbi30BeT
HapyleHne KOHTaKTOB K NpUCTaBke-6A0KY NPOrpaMMUPOBaHUS
¢ ancnneem PR 4501. Moaynb He umeeT DIP-nepekntodaTenein
VAW NepeMblyekto

PACWWN®POBKA CMMBONOB

ﬁ TpeyronbHK C BOCKAULATENbHBLIM 3HAKOM: M13y4nTe pyKoBOACTBO Nepea
TeM, Kak NPUCTYNUTb K MOHTAXY ¥ NYCKY MOAYAS BO M36exaHue AeCTBUiA,
MOYLLMX NPEACTABASITH ONACHOCTb (M3MYECKOro M MaTEPUAABHOTO Yuiep6a.

( ( MapkupoBka CE yka3blBaeT Ha TO, YTO MOAYAb OTBeYaeT Tpe6oBaHUAM
AvpekTmB EC.

@ CYMBOA ABOVHOM M30AALMY 0603HAYAET, 4TO MOAYAb BbINOAHSIET
AOMOAHUTEALHbIE TPEBOBAHNS K U3OASILN.

@ Ex - MoayAb 0A0GPeEH B COOTBETCTBUM C AMPEKTUBOA ATEX ANS NPUMEHEHNIA
BO B3pbIBOONACHbIX Cpepax. CM. yCTaHOBOYHbIE YepTexu B MPUAoXKeHuN.

NHCTPYKUWA NO BE3ONACHOCTH

ONPEAENEHNA

OnacHble YPOBHM HANPAXEHUS NOHUMAIOTCS Kak HaXOAAWMECS B AVana3oHe
75..1500 V nocTosiHHoro Toka 1 50..1000 V nepeMeHHoOro Toka.

TexnepcoHan - 3T0 KBAaAU(UUMPOBAHHBIA NepCoHan, 06yYeHHbIN 1
NOArOTOBAEHHbIN OCYWEeCTBAATb MOHTaX, 3KCNAYATaUMI0 UAVU ANArHOCTUKY
c60eB C y4eTOM HEOGXOAUMBIX TEXHUYECKUX TPeGoBaHWiA 1 HOPM 1 TpeGoBaHWI
6e3onacHoCTm.

OnepaTopbl - NePCOHAN, KOTOPbIA B YCAOBUSIX HOPMANbHOM 3KCNAYaTaUMn
AONXKEH NPOU3BOAWTL HAaCTPOWKY U 3KCNAYATaUMIO KHONOK A NOTEHUMOMETPOB
VCTPOICTBA, U KOTOPbI 03HAKOMAEH C COAEPXaHUEM HacTosWwero PyKoBOACTBa.
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NPNEMKA N PACNAKOBKA

V136eraiiTe NnoBpeXAEHUsS MOAYAS NpY pacnakoBke. Mpy NOAYYeHU YCTPOIACTBa
y6eauTeCh, YTO TUN MOAYAS COOTBETCTBYET 3aka3aHHOMY. YNaKoBKa, B KOTOPOM
YCTPOCTBO 6bINO NOCTABAEHO, AOAXHA CONPOBOXAATb MOAYAb BNAOTb AO
MOMEHTa ero OKOH4aTeAbHO YCTAHOBKM.

YCNOBUSA SKCNAVATAUMN

He noaBepraiiTe yCTPOWCTBO BO3AENCTBMIO NPSMOro COAHEYHOMO CBETA,
CUNBHOW 3aNbINEHHOCTW UAM TENAQ, BUGPAUUM U MEXaHNYECKUM BO3AEUCTBUAM,
AOXA NAVNOBBIWEHHON BAAXHOCTW. MpU HEO6X0AMMOCTM NpeaynpexaanTe
neperpeB yCTPOWCTBA (CM. AMana3oH paboynx TeMnepaTyp) NOCPeACTBOM
BEHTUAAUMW. MOAYAb PaccuMTaH Ha YCTAHOBKY B YCAOBUSIX 3arpsi3HEHUS CpeAbl
He XyXe Knacca 2. YcnoBus 6e30nacHOCTV 06ecnevnBatoTcst Npy 3KCNAyaTaumm
Ha BbicoTax Ao 2000 M.

MOHTAX / YVCTAHOBKA
MoACOEAVNHEHVE MOAYAS PAa3pPeWweHO TOABKO TeXNEPCOHANY, 03HAKOMAEHHOMY C
TEPMUHONOTVER, TPe6OBaHUSAMM 6830NaCHOCTM U UHCTPYKUMAMI PYKOBOACTBA,
1 chepyolLeMy UM. Npy COMHEHNSX 0THOCUTEABHO NPABUABHOCTY 06paLLeHUs
C YCTPOMCTBOM 06pallaiTecb K permoHanbHOMY NPEACTAaBUTEAD UAK
HenocpeACTBEHHO K:

PR electronics A/S - www.prelectronics.com
/Icnonb30BaHMe MHOrOXWAbHBIX KaGenei ANS NOABOAA NUTaOWEro
HanNpsXXeHWst AONYCKAeTCst TOAbKO NPU YCAOBUW, YTO OKOHEYHOCTU Kabenei
AONXHbI GbITb 3aWMLLEHBI U30AVUPYIOWMMU KOANAHKAMW.
OnwucaHve BBOAA / BbIBOAA U NPUCOEANHEHUS NUTAHUS CM. HA NPUHUMNMANBHOW
CXeMe 1 NacnNopTHO TaBAMYKe Ha 6OKY U3ABAUS.

MoAYAb UMeEeT KAEMMbI C Pe3b60BbIM COEAVHEHWEM U AOAXEH NOAYYaTb
NUTaHWe 0T UCTOYHWKA HaNPSKeHNS C ABONHOW ANBO YCUAEHHOW N30ASUMeA.
BbIKAtOYATEAb AONXEH HaXOANTLCS B AErKOAOCTYNHOM MecTe BOAU3N MOAYAS.
BblkAtouaTenb AOAXKEH ObITb CHAaGXeH YeTKoW 1 sicHOW MHdopMaumeii o cBoeM
Ha3HayeHum (T.e., 0 TOM, YTO OH OTKAIOHAET NUTAHWE MOAYAS).

MNpu MoHTaxe Ha wuHy Power Rail 9400 HanpsixxeHWe nuTaHns 6yaeT
noctynatb oT Power Control Unit Tnn 9410.

(oA U3roTOBAEHUS YCTPOMCTBA YCTAHABAMBAETCS U3 2-X HaYanbHbIX UMdp ero
CepuviHoro HoMepa.

KANMBPOBKA U PECYAMPOBKA

MNpu KaAMBPOBKE 1 PeryAnpoBKe MOAYAS U3MEPEHUE N NOAKAOHEHVE BHELIHNX
UCTOYHUKOB HANPSXXeHUs NUTaHNS AOAXHO NPON3BOAUTLCS B COOTBETCTBUM

C yKa3aHuaMM HacToswero PyKOBOACTBa, TexnepcoHan 06513aH NpUMeHsITb
WHCTPYMEHT 1 060pyAOBaHMe, o6ecnedmnBaroLme 6e30MacHoCTb.
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OBCNY)KNBAHWNE NPU HOPMANBbHbBIX YCNOBUAX 3KCNAYATALUN
HacTpoiika n 3kcnayaTaums MOAYAE MOXeT NPOU3BOAWNTHCS TOABKO

N0 3aBepWweHUN NX YCTaHOBKU C Y4eTOM TpeGoBaHUil 6e30NacHOCTM Ha
pacnNpeAeAUTENbHBIX WMTaxX U T.N., Tak, 4TOGbl 3KCNAYaTauus ycTPoicTBa He
NpeACTaBASAA CO60 0NACHOCTM ANS XWU3HW AU PUCKA MaTepUanbHoro yulepoa.
370 NnoApa3yMeBaeT, YTO NPUTParMBaThCs K MOAYALD 6e30NacHo, a caM MOAYAb
pasMelleH B YAOGHOM ANS 06CAYXUBAHWS, AOCTYNHOM MecTe.

YUCTKA
YuncTka MOAYAS NPOVN3BOAUTCS B 06€CTOHEHHOM COCTOSIHUM BETOWLHO, CAerka
CMOYEHHOW AUCTUAMPOBAHHOW BOAOW UAW CNUPTOM.

OTBETCTBEHHOCTb

B cayyae HeCo6AIOAEHNS MHCTPYKUMIA PYKOBOACTBA B TOYHOCTK, 3aKa3ymk He
MOXeT NpeAbaBASTb NpeTeH3ui K PR electronics A/S, Ha KoTopble OH UHave
nMen Gbl NPaBO B COOTBETCTBUM C 3aKAKOUYEHHBIM KOHTPaKTOM.

AEMOHTAX VCTPOWUCTB CEMENCTBA 9000

WNnn. 1:
OTCoeAVHUTE MOAYAL OT WKHBI,
NOAHUMAs 3@ HUXHUIA 3aMOK.
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CONEHOWA, / BO3BYAUTEND VCTPONCTBA
CUrHANASAUWK 9203

e VHuBepcaNbHbIV EX-APaniBep ANSI KAGNaHOB, YCTPOUICTB
akycTyeckov curHamsaum v CHIA

*  PaclmpeHHasi CaMoANAarHoCTvka

e 1 uwwm 2 KkaHana

e [luTaHme oT OTAENBHOIO UCTOYHYIKA / 110 WinHe, PR Tvn 9400

e (Ceprucpukar coorBetcTBYs SIL 2, Full Assessment

PYHKUMU NPOABUHYTOrO YPOBHSA

YHMBepcanbHbIi EX-ppaiiBep ANS yNpaBAeHWS KAnanaHaMu U T.n. ¢
Pa3AMYHBIMK TUNaMK EX-AaHHBIX NPU NOMOLWM 3 BCTPOEHHbLIX NOPOroBbIX
EX-yCTpPONCTB.

2 MOAMUKAUUM NCNOAHEHUS NPEAOCTABASIOT BO3MOXHOCTb BbIGOpPa HU3KOro
(35 MA) 1 Bbicokoro (60 MA) ypoBHS TOKa Ha BbIXOAE, COOTBETCTBEHHO.
KoHu1ryprpoBaHve 1 MOHUTOPUHT C NOMOLLIbIO NPUCTaBkK ¢ aucnneeM (PR 4501).
BbI60p NpsMOit UAM HenpsiMOlA PYHKUMU ANS KaXKAOro KaHana Yepes PR
4501, npy He06X0AMMOCTM BO3MOXHOCTb CHUXEHWS BbIXOAHOMO TOKa ANS
NPVMEHEHWIA BO B3PbIBOONACHBIX 30HaX.

MNpu ncnons3oBaHum PR 4501 MOHUTOPUHT BbIXOAHbBIX TOKOBbIX CUFHAN0B B
EX-30HYy.

B03MOXHOCTb pe3epBHOro NMTaHUS NO WWHE U/UAM OTAEABHOr0 UCTOYHMKA.

06nacT NnpUMeHeHus

9203 ycTaHaBAMBaeTCs B 6€30NacHON 30He UAW 30He 2 / div. 2 n MoxeT
BbICbINATb CUrHanbl B 30Hy 0, 1, 2, 20, 21, 22 n M1 / Class I/II/1ll, Div. 1, Gr. A-G.

Ex-apanBep Anst ynpaBneHust knanaHamu ON/OFF, akycTuyeckoi
curHanmsaument n CAA, pacnonoxeHHbIMU BO B3pPbIBOONACHO 30He.

Ynpasnerue 9203 npomssoanTcs curHanoM NPN/PNP nan KOHTaKTHbIM
CUrHaNoM.

MOHUTOPUHI BHYTPEHHUX c6oeB NoCpeACTBOM UHAMBUAYANBHBIX CTATYCHbIX
pene W/VIAV KOANEKTUBHOMO 3NeKTPOHHOro CUrHana 4epes NUTaAWYH WUHY.

CepTndurumpoBaH ANA MCNOAL30BaHUSA B cucTeMax SIL 2 B cooTs. ¢ IEC 61508.

TexHu4yeckaa xapakTepucTuka

1 3eneHblii 1 2 xenTbix/kpacHbix CUA cnepean nHanumpytoT ctaTyc (OK/c6oin).
BB0A, BbIBOA 1 BXOA NUTAHMSA ranbBaHWYecky pa3sssaHbl, 2,6 kVAC.
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CXEMbI NPUUMEHEHWA

BbixoaHble BxoaHble cuUrHanbI:
CUrHaNbI;
Kanan 1 KaHnan 2

Curvanvs-s Knanan
<

- Iﬁ.ﬁ I] BB
***** BB

KanHan 1

WwHa nuTaHus

CurHan cTaTycHoro pene
WwHa, +24 VDC

WwHa, 3emas.
He 3apeiicTeoBaH (H3)
He 3apeiicTBoBaH (H3)
Kanan 2

HanpsxeHuns nutaHus:

3emns -

-
Nuranve +19,2..31,2 VDC
Ptk

I.IJ
!

CurHans-s KnanaH

N.C.

CTaTyc MoayAs
CTaTyc MoAyAs

Nutaxue no

30Ha 0,1, 2, whHe
20, 21,22, M1&
Cl. I71i/11, div. 1
gr. A-G 3oHa 2/ Cl. 1, div. 2, gr. A-D nan 6e3onacHasl 30Ha
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NPUCTABKA-WHTEPPENC C AUCNAEEM, PR 4501

PYHKUMOHaNbHbIe BO3MOXHOCTU:

Bnaropaps Nnpo3payHol CTPYKTYpe MEeHIO U PasbiCHUTENbHBIM
BCNOMOraTenbHbIM TeKCTaM o6ecneymsaeTcs 6ecnpobreMHas
HaBuUrauvs B NpoueAype NPorpamMM1poBaHmns 1 obnervaeTcs
aKcnAyaTaums Moayns. CM. onvcaHve yHKUUA 1 onumin
nporpaMMmnpoBaHus B pasaene "MporpamMmmMmpoBaHue/
yHKUMM KnaBuw”,

06nacTu npUMeHeHus
¢ VHTepdeiic 06MeHa AaHHBIMU ANSI Nepe3aaaHus paboumx napameTpos 9203.

* BkavecTBe CTaUuMOHapHOro aucnnesa ANA 0TpaXeHUs AaHHbIX
TexHOoNorn4eckoro npouecca u crtatyca.

TexHuuyeckasa xapakTepucTuka

o 4-cTpoyHblii XK-ancnnei; 1-a ctpoka 1 (5,57 MM BblcOTOW) oTo6paxaeTt
CTaTyC Kaxaoro kaHana (OK nau c6oii). cTpoka 2 (3,33 MM BbiCOTOMN)
OTPaXaeT BbIXoAHOW curHan kaHana 1 (ON/OFF), cTpoka 3 (3,33 MM BbICOTON)
NoKa3bIBaeT BbIXOAHOW curHan kaHana 2 (ON/OFF), cTpoka 4 oTpaxaeT cTaTyc
dukcaumm SIL. HenoaBuxHas Touka = SIL-3admMKCMpoBaHO, MUraHUe TOYKK =
SIL-oTkpbITO. CTPOKa 4 NOKa3bIBAET TakXXe, aKTUBEH AU BbIXOA.

¢ /ANt NPEAOTBPALLEHNS HECAHKUMOHUPOBAHHbIX U3MEHEHWIA AOCTYN K
NPOrpaMMMPOBaHUI0 MOXET BbITb 3alLMLIEH NAPONEM..
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MOHTAX YCTPOWCTBA PR 4501/4511

1. BcTtaBbTe 3axuMbl Moayns 4501/4511 B oTBEpCTUS HAaBEPXY YCTPOMCTBA.
2: HacapuTe yctpoiictBo 4501/4511 Ha MecTo.

AeMoHTax ycTpoucTBa PR4501/4511

3: HaxxmMmuTe KHonKy pacgukcaumm BH13Y Moaynst 4501/4511 n cHumunTe ero,
OTBOAS BBEPX
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Pacwudposka koaa 3akasa 92038

—

Tun Ex-nopor. ycT. [EX ia] KaHanbl
9203B |Hu3kuih yp. Toka .....1 |OanH.....: A
ABa......:B
Bbicokuit yp. Toka.... 2 |OauH..... A
Axkceccyapbl
Tun PYHKUMNA

4501 | NpucTaBka-mHTEpdeNic ¢ Aucnneem

4511 | KoMMyHukaTop

9400 |MuTarowas wrHa

9404 | WwvHHbIA drkcaTop

9410 |WcTOYHUK yNpaBASOWEro HanpsXeHns

9420 |WUcTo4HuK HanpskeHus nuTaHusd V / 120 W - Ex nAC

3I\EKTDVI‘-IECKM8 AdHHblIe

VcnoBusA akcnnyaTauum:

Arana3oH pabo4nx TeMnNepaTyp CPeasl ... ot -20°C po +60°C

TeMnepaTypa XpaHeHusI.... 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 / kaTeropum nepeHanpsixeHus |l
KOHCTPYKUMOHHbIE NapaMeTpbl:

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

Pa3mMepbl, ¢ uHTepdeiicom (4501 / 4511)

(BxWxr) 109 x23,5x116/131 MM

Macca 170r

Macca € 4501 / 451 1. 185r/270r

Tun peikun DIN EN 60715-35 MM

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

MOMEHT 3aTAXKN BUHTA KAEMMb... . 0,5Nm

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

Bu6pauus: 13,2..100 y... +0,7r
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O6ume AaHHble:
HanpsixeHvne nutaHus..... . 19,2..31,2 VDC
Makc. NoTp. MOWHOCTb..... . £3,5W (2 kaHana)
MpepoxpaHuTenb 1,25A T/ 250 VAC
M3onaums, HanpsixeHns TecToBble / pab.
Bxoabl / BbIXOABI /NTaHue
Bxoaa 1 K BbIXOAY 2 ...covvvnnnne
CTaTycHOro pene K NUTaHUIo.

.. 2,6 kVAC/ 250 VAC ycuneHHas
1,5 kVAC / 150 VAC ycuneHHas
. 1,5 kVAC/ 150 VAC ycuneHHas

NHTepdenc 06MeHa AQHHBIMU ......vvvermnsseees Mpuctaska 4501 /
KomMMyHukaTop 4511
33aBMCMMOCTb NOMEXOYCTONYMBOCTY NO IMC....uvuvne < +0,5% ot aman.

YnyyweHHas noMexoycTonumBocTb no SMC
NAMUR NE 21, ncnblIT. MMNYAbCHBIM Hanp. ypoBHA A < +1% oT avan.

NPN 1 MexKoHTaKT:

Hw3kuit ypoBeHb nepekn. LOW.. . £2,0VDC
Boic. ypoBeHb nepeka. HIGH....... . >24,0VDC
Makc. BHeWHee HanpsiXeHue. . 28 VDC
BxoaHo nMneaaHc . 3,50kQ
PNP:

Hw3kuit ypoBeHb nepekn. LOW.. . <8,0VDC
Boic. ypoBeHb nepeka. HIGH... >10,0 VDC
Makc. BHeWHee HanpsiXeHue. 28 VDC
BXoaHOW MMNEeAAHC ... . 3,50 kQ

Oco6blii BXxop nepekntoyeHunst PNP:

ECAM BXOAHOW CMrHAA NOCTYNAET OT annapaTa, BbIXOA KOTOPOro B BUAE
OTKPbITOr0 KOANEKTOPA COEAVHEH C NOBbLIWAWWM CONPOTUBAEHUEM,
NOCAEAOBATEAbHO C BXOA-HbIM CUTHANOM BKAOYAKOT AMOA. Moapo6Hee cM. Ha
CXeMax NOAKAYEHUS Ha CTp. 14.

Bbixopbl:
MYABCAUNS HA BBIXOAL ..vvvorveeeeevessseessssssssseesenes <40 mV RMS
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BbIxoAHas Harpyska

9203B1A (1 kaHan) / 9203B1B (2 kaHana)

KnemMmbl

41-42/51-52

41-43/51-53

41-44 [ 51-54

VBbix Ge3
Harpy3ku

MuH. 24 V

MuH. 24 V

Mun.24 V

VBbIX C
Harpys3koit

Mun. 12,5V

MuH. 13,5V

MuH. 14,5V

IBbIX. MaKC.

35mA

35mA

35mA

[Vl
26
24
22
20
18
16
14

0
KneMMbI:

10

—— X41X44
- - - - X41X43
X41 X42

20

40 [mA]
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9203B2A (1 kaHan)
KneMMbI 41-42 41-43 41-44

VBeix Ge3 MuH. 24 V MuH. 24 V Muk. 24 V
Harpysku

VBbIX C MuH. MwH. MuH.
Harpyskoi| 115V MAR OV | o5y | MU0V G35y | MuR 1LV

IBbIX. MaKC. 50 mA 60 mA 50 mA 60 mA 50 mA 60 mA

V]

26
24
22
20

0 10 20 30 40 50 60 65 70 [MA]

KneMMmbl:  —— X41X44
- - X41 X43

o X41 X42
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PeneliHbii BbIX0A:
CTaTycHoe pene B 6e30NaCHOI 30He:

MaKC. HANPSKEHMIE ...ouuvvvrrrniiessssssssssssenens 125 VAC/110VDC
Makc. Tok 05AAC/03ADC
Makc. MoWwHoOCTb .. 625VA/32W

0po6peHue:

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 . EN 61326-1

Opo6peHne ANS NPUMEHEHUS Ha CyAax M nnaTdopMax:

Det Norske Veritas, Ships & Offshore............. CraHpapT ceptud. Na. 2.4

CepTudukauus no Ex/LS

ATEX 94/9/€C KEMA 07ATEX0147 X

IECEX IECEx KEM 09.0001X

cFMus 3035277-C

INMETRO NCC12.1306 X

CCoE P337349/6

EAC EX TP TC 012/2011 coovvvvvrsrrrrrrrivirrvirrernens RU C-DK.r608.8.00410

Functional Safety:
SIL 2 Certified & Fully Assessed acc. to IEC 61508

9203 -Moandunkauumsa9203-002 13



C6ou annapaTHoro / nporpaMMHoOro o6ecneyeHus

Mokas npv annapaTHoM cGoe

AwvarHocTtuka Noka3s NpuynHa
TecT kOMMyHUKauum Mexay 4501 / 9203 NO.CO C60i4 WTeKepHOro CoeA.
C601 KOHWT. UAV KOHTPOAS
C6oi1 EEprom - NnpoBepbTe KOHUrypaumio FLER M36bIT. UMKAMY. kopoM CRC, -
BOCCTaH. KOHW. 3arpyxeHa
C6oin annapaTHOro oGecneyeHus DEER Boccran. SOHCDW' B MoAyne
HepelncTBUTeNbHa
C6oit annapaTHoro o6ecneyeHus FCER HeneiicTewT. KOHTpONbHaA
CcyMMa nporpammel B 4501
o HepeicTBuT. KoHur. (CR
C6oi1 EEprom - NpoBepsTe KOHUrypauuio CO.ER CAGMCTE onur. (CRC
VAU A3HHBbIX)
C60i4 annapaTHOro o6ecneyeHus CA.ER Owm6Ka 3aBOACKOIA Kannep.
o HacTpoiikn AO -
C6oi1 annapaTHOro o6ecneyeHuns HW.ER P
HeCoOTBETCTBUE KOHDUT.
(6ot annapaTHOro oGecneyeHus OCER KoMMyHuK. c6oi B ra. LMY
(6ot annapaTHoro o6ecneyeHus MS.ER OcH. BCTpoeHHoe nuTanne
BHE NPeAeNbHbIX 3HaYeHWiA
. 7 aBTOTECTa OCHOBHOMN
C6oit annapaTHoro o6ecneyeHns MIL.ER C60i4 aBToTeCTa OCHOBHO|
VHUUMaAM3aunmn
o C6oit TecTa rnaBHO NAaMATH
C60oi1 annapaTHOro o6ecneyeHuns MC.ER

flash nam RAM
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CXEMbI NPUCOEAVHEHNA

CoepnHeHus
NUTalOWEN WHHbI

91 92 93 94 95
00 00° 00 00 oo

) Lb L L

+24V

NC = He 3apeiicTBOBaH BXOA:
Cneu. BXoA NepekA.
- KoHTakT NPN, KoHTaKT PNP, koHTakT ypoBHsi PNP
< 1 12 13 14 11 12 13 14 11 12 13 14 11 12 13 14
5 0o 00 V0O D2
() 5
¢l & L& %ﬁ
V+ V+
Vs
Cneu. BXOA NepekA.
~N KoHTakT NPN, KOHTakT PNP, koHTakT ypoBHsi PNP
< 11 12 13 14 11 12 13 14 11 12 13 14 11 12 13 14
8 QOO OO OO LLDO
JRFA QA e A =
¥
Vs VeV R
BbixoAabl: "
KnanaH, ON/OFF AKyCT. cMrHan WA
41 42 43 44 41 42 43 44 1 42 43 44
s O00N Y
I yYYy M yYYy
] H H H P H H H H
KnanaH, ON/OFF AKYCT. CUrHan WA
N 51 52 53 54 51 52 53 54 51 52 53 54
5 O00N O800N
T LYY Yovy Yovoy
CJUARRERAH A
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NPNHUMNWANBHASA CXEMA
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MNokas c6oeB curHana 6e3 NpUCTaBKM C AucnneeM

0630p curHanos CUA 1 coobuieHmnin o c6osix

OFF

CraTve 3eneHbli KaHnan 1: KaHan 2: CratycHoe | CurHan ctatyca
v A, Xent. / KpacH. | Xenr. / Kpacu | pene, N.C. WHHbI

Moaynb OK Blinker Cpa6oTano OFF
NuTtanue OFF OFF OFF OTnyuweHo ON
oTCyTCTBYET
Moaynb M 7
HeucnpaseH OFF Kpacbiit KpacHbiit OTnywiero ON
g?\‘Ha/\ 1, BbIx0A Muraet SKenTblii CpaboTano OFF
Kanan 1, Bbixon

Muraet OFF CpaGoTano OFF
OFF
gaNHa/\ 2, BbIXOA Muraer KenTblit Cpa6otano OFF
KaHan 2, BbIxoa Muraet OFF Cpa6oTtano OFF

NPOrPAMMWUPOBAHWE / PYHKUNIN KNABNW

AOKYMEHTauus K anroputMy

0O6uime 3aMevaHus

Mpoueaypa nporpaMmMmpoBaHns 9203 oxBaTbiBaeT BCe NapaMeTpbl, NO3BOASAS
BbIGpaTb HACTPOIKM, HANGONEE NOAXOASLLME K AQHHOMY NPUMEHEHUIO.
KaxaoMy MeHto NpuaaH BCNOMOraTenbHbIN TEKCT, NPOKPYYMBAEMbI B CTPOKE

3 amcnnes.

ﬂporpaMwaosaHme OCyLWwecTBNAETCA NOCPeACTBOM Tpex KnaBuw:

(~ yBEAMYMBAET YMCNOBOE 3HAYEHWE VAU BbIGMPAeT CAeAYOWWA NapaMeTp

[\ YMeHblwaeT Yncnosoe 3Ha‘4€HVIe/BbI6I/IDaeT nDEAbIAyU.I,VIﬁ napamMeTp

oK CAYXWUT ANA NOATBEPXAEHUA BbIGODa W nepexopa B Chepytoulee MeHHo.

Mo OKOHYaHWUK HACTPOIKM NPOM3BOAMTCS BO3BPAT B HOPManbHbIN pexium 1.0.

Yaep>XXMBaHMEM HAXATOWN KAABULWK OK tNpon3BOAMTCS NEPEXOA B NpeAblayllee
MeHI0/B0O3BPaT B HOPManbHbI pexuM (1.0) 6e3 coxpaHeHWUs N3MeHeHWA.

B cnyyae, ecan HM 0AHA M3 KAaBUW He Bbina 3aAeCTBOBaHa B TedeHne 1 MuH,,
AVCNAEI BEPHETCS B HOPMaNnbHbIA pexuM nokasa (1.0) 6e3 coxpaHeHus

VN3MEHEeHUI

9203 -Moandunkauumsa9203-002
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AononHUTeNnbHble pa3bsCHEHUSs

NaponeBas 3awuTa: ANS NPeAOTBPaLLIEHNS HeCaHKUMOHNPOBAHHbIX
M3MEHEHW AOCTYN K NPOrpaMMUPOBAHMIO MOXeT GbITb 3aluLLeH NaponeM,
COXpaHseMblM B NAaMATU MOAYAS, 4TO oBecneynBaeT MakCUManbHYHO 3alWnTy
0T HeCaHKUMOHMPOBAHHbIX U3MeHeHwi. Mo yMondaHuio napons 2008
NPeAoCTaBAsIeT AOCTYN KO BCEM MEHIO NPOrpaMMUPOBaHNS.

NHdopMaums o curHane u c6oe kabens 6e3 NpUCTaABKK-
uHTepdeiica 4501

MpucTtaBky-uHTepdeitc 4501 MOXHO CKOH(UrypMpoBaTb Ha OTpaxeHue
CTaTyca BbIX0AQ, BbIXOAHOrO Toka uanm N2 TAG ans o6omx kaHanos. Mpu c6oe
annapaTHoro 06ecnevyeHmns Ha AMCNAel BbIBOAUTCS BCNOMOraTeNbHbIN TEKCT.

PYHKUMM NPOABUHYTOrO YPOBHSA

AocTyn K psiay hyHKUMIA NPOABMHYTOrO YPOBHS AOCTUraeTcst 0TBETOM "aa""YES”
B NyHKTe MeHto "ADV.SET".

HacTpoiika aucnnes: 3pecb MOXHO: 0TAAAWUTL KOHTPACT 1 (hOHOBYHO NOACBETKY;
3apaTb TAG-HoMep 13 5 6ykBeHHOUMMbPOBbLIX CUMBONOB; BbIGPaThb BUA,
nokasa B CTPOKax 2 1 3 AMCNAest - CTAaTyC BbIX0AQ, BbIXOAHOM TOK Uan N@ TAG.
Bbi6opom "ALT" ocywecTBASIeTCS Nepexoa K ApYyroMy BMAY Nokasa.

Naponb: 3paecb MOXHO BbIGpaTh Naponb B npoMexyTke 0000 - 9999 ana
3aWWTbl OT HECAHKUMOHUPOBAHHbIX U3MEHEHWIA. 10 YMONYAHWIO YCTPONCTBO
He 3alWMLWeHo NapoAeM Npu NOCTaBKe.

A3bIK: B MeHto "LANG" BbIGMPAOT OAMH U3 7 BO3MOXHbIX S3bIKOBbIX BEPCUIA
BcnoMoraTenbHbix TekcTtoB. 370 UK, DE, FR, IT, €S, SE n DK (aHra., HeMm., dp.,
WT., UCN., WB., AAT.).

Safety Integrity Level (SIL): CM. PykoBOACTBO 0 6e30nacHOCTH m M

Safety Manual (Ha aHrA. 513.).
SIL2

IEC 61508

CERTIFIED
Full assessment
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ANTOPUTM
ECAM KNaBUWW He 3aAeiCTBOBaHbI B TeyeHne 1 MUH., AMCNAei Bo3BpallaeTcs B
HOPManbHbIN pexxuM 1.0 6e3 coxpaHeHWst U3SMeHeHWIn KOHUrypaumn.
~ YyBEAUYEHMEe YNCAOBOro 3Ha4YeHWs/BbIGOp CAeAyiOWEero napamMeTpa
© YMeHbleHWe YNCA. 3HaYeHWsI/BbIGOp NpeAWwecTBYoLero napamMeTpa
o< NOATBEPXAEHME BbIGOpa U NEPeXoA B CAEAVIOLIEE MEHHO.
YaepXvBaHMeM o NPOU3BOAWTCS BO3BpaT B npeablayulee MeHwo / Kk 1.0 6e3
COXPaHEHWS U3MEHEHWIA

E SIL-
L] ‘ I B B
i E ?S 1|-£u Dim
[N

s
|
Esl

BHUB—OK RN

Ton | -[PAssy: !—»nbu sET L
TOFE I I P W wt 2
1 e |
10 '
'
! [B HOPMaNbHbIA pexumM 1,0}
'
'
¥
YES o
ADU.SET
Tut 2

1.0 = HopManbHbIn pexuM
Ctpoka 1 oTpaxaeT cTaTyc kaHana 1 n kaHana
2.
CTpoka 2 OTpaXkaeT CTaTyC BbIXOAQ, BbIXOAHOW
ToK nnm Ne TAG. Anst kaHana 1.
CTpoka 3 0TpaXaeT CTaTyC BbIXOAQ, BbIXOAHOW
TOK MAm Ne TAG. AnSt KaHana 2.
CTpoka 4 oTpaxaeT dukcaumio SIL.
1.1 = TonbKo Npy NAPOAEBON 3awwnTe
1.2 = TonbKO Npy NPUMEHEHWM NAPONEBOI 3aWMNThI.
CvMBoNbI B cTpoke 1:
I+ = 0K. Muranue : = c6oil.
CvMBONbI B CTPOKax 2 1 3:

T M = kaHan 1 ON KpacHbIM wpudtom
T OFF = kaHan 2 OFF. noKa3saHbl NapameTpbl
CUMBOAbI B CTPOKe 4: 6e3onacHocTu B SIL-
HenoaB. To4ka = SIL-dhukcmpoBaHo. KoHdurypaumn. Cm.
MyiraHue Touky = SIL-0TKpbITO. noapoGHee B PykoBoACTBe
= BbIXOA aKTUBEH. no 6e3onacHoCTu.

9203 -Moandunkauumsa9203-002 19



ANTOPUTM,
HACTPOIKW NPOAB. YPOBHS (ADV.SET)

DIEF, AT

PASS, LOAD

LAHE: E a E ‘ El ‘ THE
sl a a A ] 0.OUT

DISPhox [ 3 oo [ 9 Vo [TABL-o0 [TAGZHe [LOADHo
Doy ]

[B HOpManbHbI pexum 1.0

LAHGER [ UE Fox

SETUF | {CANGUA| |
T:<t,' [ Tut 17

+

SIL box koK —ok  —oK  —OK (oK
SETUE [ L L L LiEmE]
ik B5] [Txb 18] | [Txb 18] § [Tob13] veewenns vonnen ;

20 Moaundukauywnmsa9203-002



BCNOMOrATENbHbIE TEKCTbI B 3 CTPOKE AUCNNEA

BBeauTe NpaBUAbHbI NAPOAL

MNepeiiTi B MEHIO HACTPOEK NPOABWHYTOrO YPOBHS?
MNepeitTut K BbIGOPY si3blka

MNepeiTi K 3aAaHNI0 NapoAs

MNepeitTut K HacTpolike ancnnes

MNepeitTut K BbIGoOpY dukcaumnm SIL

Bbi6paTh NpsiMyto 06paboTKy CUrHana

BeiGpaTh MHBEPTUPOBaHME CUrHana
OTperyampoBaTb KoHTpacT XKW
OTperyampoBaTb oHOBYHO noacBeTKy XKU
YkaxuTe 5-cuMBONbHBI NO TAG.

Avcnneil 0TpaxaeT CTaTyC BbIX0AA

Avicnneil 0TpaxaeT BbIXOAHVIO Harpy3Kky
Awvicnneit oTpaxaet No TAG

Avicnneil 0TpaxaeT BeAUHMHBI NONepeMeHHOo
SIL-cTaTyc koHbUrypauum (0TkpbITo / rKcpoBaHo)
Bbi6op dukcmpoBaHus SIL-koHpuUrypaumm
AKTVBMPOBaTL NapoAeBYIO 3almMTy?

3apaiiTe HOBbII Naponb

Bbi6paTh A3bIk

Het cBs3u - npoBepbTe WTeKepHble COeANHEHUSA
C6oit EEprom - NnpoBepbTe KOHUrypauuto

C60i4 annapaTHOro o6ecneyeHns

9203 -Moandunkauumsa9203-002 21
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NpunoXkeHue

VCTAHOBOYHbIIA YEPTEX IECEx (English)
VCTAHOBOYHbIiA YEPTEX ATEX (English)
VCTAHOBOYHbI YEPTEX FM (English)
VCTAHOBOYHbIiA YEPTEX INMETRO

Safety manual (English)

Moaundukauywnmsa9203-002



electronics 9203QI01

IECEX Installation drawing

For safe installation of 9203B 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.

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.

IECEX Certificate: IECEx KEM 09.0001X

Marking [Ex ia Ga] IICAIB/IA

ExnAnC IIC T4 Ge
[Ex ia Da] llIC
[Exia Ma] |

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

Installation notes.

Install in pollution degree 2, overvoltage category |l 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 1B are applicable.
For installation in Zone 2, the module shall be installed in an enclosure in type of protection Exn
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:
2011-11-20 V5RO PB 13
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9203QI01

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

-20 < Ta < 60

0—0—0—0—0
91 92 93 94 95

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

ower (terminal 91,92,93,94,95)
Rail Up: 253V, max. 400Hz
Terminal (31,32) Terminal (11,12 and 13,14)
Supply: Input:
Voltage 19.2-31.2VDC Voltage max 28VDC
Power max. 35wW Trig: NPN Low <2V, High>4V
Trig: PNP Low <8V, High> 10V
Terminal (33,34)
Status Relay: Non Hazardous location Zone 2 installation
Voltage max. 125 VAC /110 VDC 32 VAC/32VDC
Power max. 62.5VA/32W 16 VA/32W
Current max. 0.5AAC/0.3 ADC 0.5AAC/1ADC
Revision date: Version Revision Prepared by: Page:
2011-11-20 V5RO PB 213
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elec

tronics

9203Ql01

Termina 414209182 | Co | Lo | Loo Tamnaataz | Co | Lo | LofRo
Uo| 28V [IIC| 80nF | 4.2mH | 54uH/Q | [Uo | 28V |IIC| 80nF | 2.69mH | 44pH/Q
lo | 93mA [IIB | 640nF | 16.8mH | 218uH/Q | [ lo | 115mA [ IIB | 640nF | 10.8mH | 176uH/Q
Po | 0.65W [IA[ 2.1uF [ 32.6mH | 436uH/Q | | Po | 0.81W [IIA | 2.1pF | 20.8mH | 353uH/Q
_ | | 3.76uF | 32.6mH | 436pH/Q _ | | 3.76uF | 20.8mH | 353pH/Q
Terminal 41435153 | 0 Lo Lo/Ro Temmnal 3143 Co Lo Lo/Ro
Uo| 28V [IIC| 80nF | 3.5mH | 50uH/Q | [Uo| 28V |IIC
lo | 100mA [ 1B | 640nF | 14.2mH | 201pH/Q | [ lo | 126mA [ 1IB | 640nF | 9.1mH | 163uH/Q
Po | 0.70W [ A [ 2.1uF | 27.6mH | 402uH/Q | | Po | 0.88W | IIA | 2.1pF [ 17.6mH | 327pH/Q
- I [ 3.76uF | 27.6mH | 402pH/Q - I [ 3.76uF | 17.6mH | 327pH/Q
Tomimal aiads15a | Co | Lo | LofRo Temmaatas | Co | Lo | LoRo
Uo| 28V [IIC| 80nF | 2.9mH | 46uH/Q | [Uo| 28V |IIC
lo | 110mA | 1IB'| 640nF | 11.8mH | 184uH/Q | [ lo | 135mA | IB'| 640nF | 7.8mH | 160pH/Q
Po | 0.77W [IA| 2.1uF | 22.8mH | 369uH/Q | | Po | 0.95W | IIA | 2.1pF | 15.1mH | 301pH/Q
- I | 3.76uF [ 22.8mH | 369uH/Q - I | 3.76uF [ 15.1mH | 301uH/Q
Revision date: Version Revision Prepared by: Page:
2011-11-20 V5 RO PB 33
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electronics 9203QA01

ATEX Installation drawing

For safe installation of 9203B 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.

For Installation in Zone 2 / Division 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 KEMA 07ATEX 0147 X

Marking 11 (1) G [Ex ia Ga] IC/IBAIA
113G ExnAnC IIC T4 Ge
1(1) D [Exia Da] llIC
I (M1) [Ex ia Ma] |

Standards EN 60079-0 : 2009, EN 60079-11 : 2007, EN 60079-15 : 2005
EN 60079-26 : 2007, EN 61241-11 : 2006

Terminal (31,32) Terminal (11,12 and 13,14)
Supply: Input:
Voltage 19.2-31.2VDC Voltage max 28VDC
Power max. 35W Trig: NPN Low <2V, High>4V

Trig: PNP Low <8V, High> 10V

Terminal (33,34)

Status Relay: Non Hazardous location Zone 2 installation
Voltage max. 125 VAC /110 VDC 32VAC/32VDC
Power max.  62.5VA/32W 16 VA/32 W
Current max. 0.5 AAC/0.3 ADC 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 Exn
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:
2011-11-20 V5RO PB 1/3
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electronics 9203QA01
Hazardous area Non Hazardous Area
Zone 0,1,2, 20, 21, 22 or Zone 2
-20 < Ta<60°C
i (34
.E i 33
[E i (31
[ﬁ - cimm
i 1
= e
Supply / Input
9192 % % (terminal 11,12,13,14)
Rail (terminal 31,32,33,34)
(terminal 91,92,93,94,95)
Up: 253 V, max. 400 Hz
Revision date: Version Revision Prepared by: Page:
2011-11-20 V5RO PB 2/3

9203 -Moandunkauumsa9203-002 27



28

electronics

9203QA01

9203B1A, 9203B1B

o 4142150 | €O Lo Lo/Ro oS s Co Lo Lo/Ro
Uo| 28V [IIC| 80nF | 4.2mH | 54pH/Q | [Uo | 28V [IC| 80nF |2.69mH | 44pH/Q
lo | 93mA | 1IB | 640nF | 16.8mH | 218pH/Q | | lo [ 115mA [ 1B [ 640nF | 10.8mH | 176uH/Q
Po | 0.65W | IA| 2.1pF | 32.6mH | 436uH/Q | [ Po | 0.81W [ IIA| 2.1pF | 20.8mH | 353pH/Q
- | [ 3.76uF | 32.6mH | 436pH/Q - | [ 3.76uF | 20.8mH | 353uH/Q
T?:r::fa:‘:f:;:?::{ Co Lo Lo/Ro Te‘i‘zigglsfﬁ 43 Co Lo Lo/Ro
Uo| 28V [IIC| 80nF | 3.5mH | 50pH/Q | |Uo| 28V |IiC
lo | 100mA | 1B | 640nF [ 14.2mH | 201pH/Q | [ lo [ 125mA [ 1B | 640nF | 9.1mH | 163uH/Q
Po | 0.70W [ A 2.1pF [ 27.6mH [ 402uH/Q | [Po | 0.88W [IIAT| 2.1pF [ 17.6mH | 327pH/Q
_ | [ 3.76uF | 27.6mH | 402uH/Q _ | [ 3.76uF | 17.6mH | 327pH/Q
Tif:i: : 9:3:1:4 Co Lo Lo/Ro TR0 e Co Lo Lo/Ro
Uo| 28V [IIC| 80nF | 2.9mH | 46pH/Q | |Uo| 28V |IiC
lo | 110mA | IIB | 640nF | 11.8mH | 184pH/Q | | lo | 135mA | IIB | 640nF | 7.8mH | 150uH/Q
Po [ 0.77W [ A 2.1pF | 22.8mH [ 369uH/Q | [ Po | 0.95W [IIA | 2.1pF [ 15.1mH | 301pH/Q
_ | [ 3.76uF | 22.8mH | 369uH/Q _ I [ 3.76uF | 15.1mH | 301uH/Q
Revision date: Version Revision Prepared by: Page:
2011-11-20 V5 RO PB 313
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electronics 9203QF01

LERBAKKEN 10, 8410 RONDE DENMARK

FM Installation drawing

For safe installation of 9203B 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.

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 3035277
Hazardous area Non Hazardous Area or
Class I/lI/Ill, Division 1, Group A,B,C,D.E,F,G Class I, Division 2, Group A,B,C,D T4
or Class I, Zone 0/1 Group IIC, [AEx ia] IIC or or Class |, Zone 2 Group IIC T4

or Class |, Zone 0/1 Group IIC, [Ex ia] IIC

-20 < Ta<60°C

Simple Apparatus or —
Intrinsically safe apparatus [Eé
with entity parameters:

Vmax (Ui) 2 Vt (Uo)
Imax (li) 2 It (lo)

Pi > Pt(Po)

Ca(Co) = Ccable + Ci

La(Lo) = Leable + Li
&=

91 92 93 94 95
Power

Rail
Supply / Input
(terminal 11,12,13,14)
(terminal 31,32,33,34)
(terminal 91,92,93,94,95)
Up: 253V, max. 400Hz
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Module 9203B1A & 9203818 Lo/Ro o Module 9203B2A Lo/Ro or
Terminal 4142 / 51-52 ColCa | Lola | ora Terminal 4142 ColCa | Loa | aRa
UolVoc | 28V _[ICorAB | 80nF | 4.2mH | 54 yH/Q UolVoc | 28V [ICorAB | 80nF | 2.69 mH | 44 yH/iQ
Toflsc_| 93 mA [IBorGEF 640 nF | 16.8 mH | 218 pHIQ Tofisc_| 115 mA [IBorCEF| 640 nF_| 10.8 mH | 176 pHiy
Po | 0.65W |IAorD,G | 2.1 yF | 32.6 mH | 436 yHIQ Po | 0.81TW [IAorD,G | 2.1 pF | 20.8 mH | 353 yHIQ
Module 9203B1A & 9203818 Lo/Ro or Module 9203B2A Lo/Ro o
Terminal 41-43 / 5163 Colca | o2 |iaRa Terminal 4143 ColCa | Lola | aRa
UolVoc | 28V [ICorAB | 80nF | 3.5mH | 50 pHIQ UolVoc | 28V_[IICorAB
Toflsc_| 100 mA 1B or CEF| 640 nF_| 14.2 mH [201 yHIY lollsc_| 125 mA [IBor CEF| 640 nF | 9.1 mH | 163 pHI0
Po_| 0.70W [iAorDG | 2.1 yF | 27.6 mH |402 pH/Q Po | 0.88W [IAorD,G | 21 uF | 17.6 mH | 327 pHIQ
Module 9203B1A & 9203818 Co/Ro o Wodule 920382 Lo/Ro or
Terminal 41-44 / 51-54 ColCa | Lola | ara Terminal 41-44 ColCa | Loha | oRa
UolVoc | 28V [ICorAB | 80nF | 2.9mH | 46 uHIQ UolVoc | 28V _[ICorAB
Toflsc_| 110 mA [IB or C,EF|_640 nF_| 11.8 mH | 184 yH/Q loflsc_| 135 mA [IBorCEF| 640 nF | 7.8 mH | 150 uHIQ
Po | 0.77W [1AorD,G | 2.1 pF | 22.8 mH |369 pHiQ Po_| 0.95W [IAorD.G | 21 pF | 15.1 mH 301 pHiQ
Terminal (31,32) Terminal (11,12 and 13,14)
Supply: Input:
Voltage 19.2-31.2VDC Voltage max 28VDC
Power max. 35W Trig: NPN Low < 2V, High > 4V

Trig: PNP Low < 8V, High > 10V

Terminal (33,34)

Status Relay: Non Hazardous location: Division 2 or Zone 2 installation:
Voltage max. 125 VAC /110 VDC 32 VAC /32VDC

Power max. 62.5VA/32W 16 VA /32 W

Current max. 0.5AAC/0.3 ADC 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 .

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 galvanically isolated and does not require grounding.

Use 60/ 75 °C copper conductors with wire size AWG: (26-14).

The maximum internal Power dissipation for adjacent modules is assumed to be max. 2W each.
Warning: Substitution of components may impair intrinsic safety and / or suitability for Div. 2 / Zone 2.
Warning: To prevent ignition of 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:
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INMETRO Desenhos para Instalagéo

Para instalagéo segura do 9203B o manual seguinte deve ser observado. O médulo deve ser
instalado somente por profissionais qualifi que estdo iliari: com as leis ionais e
internacionais, diretrizes e normas que se aplicam a esta area.

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

4501

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

INMETRO Certificado ............ NCC 12.1306X

Marcas [Ex ia Ga] lIC/IIB/IIA

ExnAnC IIC T4 Ge
[Exia Da] liC

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

Notas de instalagao:

Instalagdo em grau de poluigéo 2, categoria de sobretens&o Il conforme definido no IEC 60664-1
Nao separe conectores quando energizado ou quando uma mistura de gas explosivo estiver
presente.

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

Desligue a alimentagéo antes da manutencéo.

A fiagdo de terminais sem uso ndo é permitida.

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

Em tipo de protecdo [Ex ia Da] os parametros para a seguranca intrinseca para grupo de gas IIB
sdo aplicaveis.

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

Para a instalagéo 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:
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Area de Risco
Zona0, 1,2, 20, 21, 22

Area de néo Risco

U

4501

ou Zona 2

-20 < Ta<60°C

91 92 93 94 95
TRILHO DE ENERGIA

Fonte / Entrada
(terminais 11,12,13,14)
(terminais 31,32,33,34)
(terminais 91,92,93,94,95)

Terminal (31,32)

Fonte:
Voltagem 19,2-31,2VDC
Poténcia max. 35W

Terminais (33,34)

Relé de Estado:  Area de néo Risco

Up: 253 V, max. 400 Hz

Terminais (11,12 e 13,14)

Entrada:

Voltagem max. 28,VDC

Gatilho: NPN  Baixo < 2,V, Alto > 4,V
Gatilho: PNP Baixo < 8,V, Alto > 10,V

Instalagao Zona 2

Voltagem max. 125 VAC /110 VDC 32 VAC/32VDC

Poténcia max. 62,5VA/32W 16 VA/32W

Corrente max. 0,5AAC/0,3ADC 0,5AAC/1ADC

Revision date: Version Revision Prepared by: Page:
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920

3B1A, 9203B1B

9203B2A

Terminais 41-42/51- Co Lo Lo/Ro Terminais 41-42 Co Lo Lo/Ro
52

Uo| 28V [IIC| 80nF | 4.2mH | 54uH/Q | [Uo| 28V [IIC| 80nF | 2.69mH | 44uH/Q

lo | 93 mA | 1IB | 640nF | 16.8mH | 218uH/Q | | lo | 115mA | 1IB | 640nF | 10.8mH | 176uH/Q

Po | 0.65W | IIA| 2.1uF | 32.6mH | 436uH/Q | | Po | 0.81W | 1A | 2.TuF | 20.8mH | 353uH/Q

9203B1A, 9203B1B

Terminais 41-43/51- | Co Lo Lo/Ro e 3 Co Lo Lo/Ro
53

Uo| 28V [IiC| 80nF | 3.5mH | 50uH/Q | [Uo| 28V |[IIiC

lo | 100mA | 1IB | 640nF | 14.2mH [ 2014H/Q | [ lo | 125mA [ 1IB | 640nF | 9.1mH | 163uH/Q

Po | 0.70W [ IIA| 2.1uF | 27.6mH | 402uH/Q | | Po | 0.88W | A | 2.TuF | 17.6mH | 327uH/Q

9203B1A,9203B1B

Torminais 41-44/51- | Co Lo Lo/Ro O e Co Lo Lo/Ro
54

Uo| 28V [IiC| 8OnF | 2.9mH | 46uH/Q | [Uo| 28V |[IIiC

lo | 110mA | 1IB | 640nF | 11.8mH | 184uH/Q | | lo | 135mA | IIB | 640nF | 7.8mH | 150uH/Q

Po | 0.77W [ IA| 2.1uF | 22.8mH | 3694H/Q | | Po | 0.95W | IIA | 2.1uF | 15.1mH | 301uH/Q
Revision date: Version Revision Prepared by: Page:
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SAFETY MANUAL

SOLENOID / ALARM DRIVER
9203

This safety manual is valid for the following product versions:
9203-001
9203-002
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1. Observed standards

Standard | Description
Functional Safety of electrical / electronic / programmable
IEC 61508 )
electronic safety-related systems
IEC 61508- | Part 2: Requirements for electrical / electronic / programmable
2:2000 electronic safety-related systems
IEC 61508- . )
3:1998 Part 3: Software requirements
IEC 61326- . )
3-1:2008 Immunity requirements for safety-related systems

2. Acronyms and abbreviations

Level

Acronym /
Abbreviation Designation Description
Term defined by IEC 61508 as “part of a
subsystem comprising a single component
Element
or any group of components that performs
one or more element safety functions”
Probability of This is the likelihood of dangerous safety
PFD ) ) h )
Failure on Demand | function failures occurring on demand.
Probability of dan- | The term “Probability” is misleading, as IEC
PFH gerous Failure per | 61508 defines a Rate.
Hour
Safe Failure Fraction summarises the
Safe Failure fraction of failures which lead to a safe
SFF Fraction state and the fraction of failures which will
be detected by diagnostic measures and
lead to a defined safety action.
) Function that provides fault detection (to
Safety Integrity : )
SIF . ensure the necessary safety integrity for the
Function )
safety functions)
The international standard IEC 61508
. specifies four discrete safety integrity levels
SIL Safety Integrity (SIL 1 to SIL 4). Each level corresponds to

a specific probability range regarding the
failure of a safety function.
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3. Purpose of the product
Universal Ex driver for the control of solenoids etc. with various Ex data by
way of three built-in Ex barriers.
The device can be mounted in the safe area and in zone 2 / div. 2 and
transmit signals to zone 0, 1, 2, 20, 21 and 22.
Ex driver for the control of ON / OFF solenoids, acoustic alarms and LEDs
mounted in the hazardous area.
The 9203 is controlled by an NPN/PNP signal or a switch signal.
Monitoring of internal error events via the individual status relay and/or a
collective electronic signal via the power rail.
The 9203 has been designed, developed and certified for use in SIL 2
applications according to the requirements of IEC 61508.

4. Assumptions and restrictions for use of the product
4.1 Basic safety specifications

Operational temperature range ..... -20...+60°C

Storage temperature range ... . -20...+85°C
Power supply type, min Double or reinforced

Supply voltage... 19.2...31.2 VDC
Mounting area.... Zone 2 / Division 2 or safe area
Mounting environment................... Pollution degree 2 or better

4.2 Associated equipment

4.2.1 Safety output
The safety output shall be connected to the equipment with a
minimum load of 10 KQ

4.2.2 Safety input
The safety input signal frequency shall not be higher than 20 Hz,
and the pulse length shall not be shorter than 25 ms.
4.3 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.
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4.4 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.
4.5 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 functions
Ex driver for the control of ON / OFF solenoids, acoustic alarms and LEDs
mounted in the hazardous area.
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.

7. Safety parameters

B1A, B1B B2A
Probability of dangerous Failure per Hour (PFH) 4.30E-08 4.60E-08
Note!
 oar procttestnterva 273504 | 202504
Proof test interval (10% of loop PFD) 5 years 4 years
Safe Failure Fraction 91% 91%
Demand response time <10 ms
Demand mode High
Demand rate 1000 s
Mean Time To Repair (MTTR) 24 hours
Diagnostic test interval 10 seconds
Hardware Fault Tolerance (HFT) 0
Component Type B
SIL capability SIL 2
Description of the “Safe State” De-energised

Note’: The 9203 contains no lifetime limiting components, therefore the PFH
figures are valid for up to 12 years, according to IEC 61508.
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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 rates (1/h)
Failure category
B1A, B1B B2A
Fail Safe Detected 0.00E+00 0.00E+00
Fail Safe Undetected 4.77E-07 4.80E-07
Fail Dangerous Detected 0.00E+00 0.00E+00
Fail Dangerous Undetected 4.30E-08 4.60E-08

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 | Perform an ON / OFF signal for each channel
4 | Observe whether the output channel acts as expected
5 | Restore the input terminals to full operation
6 Remoye 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.
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13. Documentation for routing diagram
The routing diagram is shown in section 16.2.

13.1

13.2

134

In general

When configuring the 9203, 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 ©x 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.

Further explanations

13.2.1 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.

Advanced functions

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

Version No. V4RO
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13.4.1 Display setup
Here you can adjust the brightness contrast and the backlight.
Setup of tag numbers with 5 alphanumerics. Selection of
functional readout in line 2 and 3 of the display - choose between
readout of digital output or tag no. When selecting "ALT” the
readout toggles between digital output and tag no.

13.4.2 Password
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.

13.4.3 Language
In the menu "LANG” 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.

13.4.4 Power rail
In the menu "RAIL” you can choose if errors in the device are
transmitted to the central surveillance in the PR 9410 power
control unit.

13.4.5 Safety integrity level
See Safe parameterisation - user responsibility
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14 Safe parameterisation - user responsibility

14.1 Safety-related configuration parameters

Parameters Value Description

CH1.FUN DIR / INV Direct / inverted channel function
CH2.FUN. DIR / INV Direct / inverted channel function
PASSW 0 - 9999 New password

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
by following the procedure described below.

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 DISP SETUP
3 | Step down to (SIL SETUP) and press OK EN.SIL
4 | Set (EN SIL) to YES and press OK NEW.PASS
5 | Set password to a number between 0 and Verify=>OPEN
9999 and press OK "briefly”
(At this time the device starts operating in =LOCK*
SIL mode with the entered configuration
parameters!)
6 | Press OK to confirme verification of the CH1.FUN
OPEN-LOCK in the display
7 | Verify Channel 1 function and press OK CH2:FUN
8 | Verify Channel 2 function and press OK PASSW
9 | Verify password and press OK SIL.OK
10 | Verify SIL and press OK

* Open is shown briefly in the display.
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14.2.2 If password is set

Safety Manual

Action Display shows

1 Press OK PASSW

2 | Enter password and press OK ADV.SET

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

4 | Step down to (SIL SETUP) and press OK EN.SIL

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

6 | Press OK to confirme verification of the CH1.FUN
OPEN-LOCK in the display

7 | Verify Channel 1 function and press OK CH2:FUN

8 | Verify Channel 2 function and press OK PASSW

9 | Verify password and press OK SIL.OK

10 | Verify SIL and press OK

* Open is shown briefly in the display

14.3 Functional test
The user is responsible for making a functional test after verification of
safety parameters. The procedure for periodic proof test described in
section 10 shall be used.

Fault reaction and restart condition

When the 9203 detects a fault the output will go to Safe State, in which the

safety output will go to "de-energised”.

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).

Version No. V4RO 9



Safety Manual 9203 Solenoid / Alarm Driver

16

[[01]
[02]
[06]

[07]

10

User interface
16.1 Scrolling help texts in display line 3

Set correct password

Enter advanced setup?

Enter language setup

Enter password setup

Enter display setup

Enter SIL setup

Select direct channel function

Select inverted channel function
Adjust LCD contrast

Adjust LCD backlight

Write a 5-character channel tag

Show output state in display

Show output load in display

Show tag in display

Alternate information shown in display
Configuration SIL status (Open / Locked)
Enable SIL configuration lock

Enable password protection?

Set new password

Select language

No communication - check connections
EEprom error - check configuration
Hardware error
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ROUTING DIAGRAM

If no key is activated for 1 minute, the display will return to the default
state 1.0 without saving configuration changes.

~ Increase value / choose next parameter

v Decrease value / choose previous parameter

o Accept the chosen value and proceed to the next menu

Hold e Back to previous menu / return to menu 1.0 without saving

Power o
if SIL-lock is enabled
‘ EEEE] i)
9999 VES
o ook FEEER0 | MO ok | I
| LAorEET LE
Tt

=

E To default state 1.0

¥

VES ok Continued on the page
AOULSET Routing diagram ADV.SET
Tut 2

1.0 = Default state
Linie 1 shows status for channel 1
and channel 2.
Linie 2 shows output status for
channel 1, output current or tag no.
Linie 3 shows output status for
channel 2, output current or tag no.
Line 4 indicates whether the module
is SlL-locked.
1.1 = Only if password-protected.
1.2 If password has been set.
Line 1 symbols:
L. = OK. Flashing ®: = error.
Line 2 and 3 symbols:
* M = channel 1 ON
* [JFF channel 2 OFF.
Line 4 symbols:
Static dot = SIL-locked.
Flashing dot = Not SIL-locked.
L. output is active.
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16.3 Routing diagram - Advanced settings (ADV.SET)

TISF; AT
FASS, LOAD
LANE, E; g E; E] TAG
SIL ‘ & ‘ ‘ ] ‘ ‘ A ‘ ‘ ‘ D.0UT
F F F EY EX By
DISPoc| 5 o] 9 o | THEL - THEE{)& L ox
LTGHT UALUE 5 L ~[UALUE & DISE
Tt 11 Tot 11 Txt 12

To default state 1

o]

LAMHGR0 | LIE ox
SETUF | {CAnGoA| |
Txt BE Tut 17
(Tt BE]
|
|
,
! ‘ VES ‘ BE6E ‘ LOCK
h ] 3939 OFEH ) ) )
| B A e Verify SIL configuration
SIL o | MES ok |LOCE —oxw  —ow  —oKv oK
SETUF | L[ ERSIL fcomFls| - L o LyEmoe|
Tt BE Tict 14 70 i i
1.2
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17 Connections diagram

Power rail Supply and

connections status relay
91 92 93 94 95 31 32 33 34
00 00 o0 oo oo 5886

Ermr%ﬁ T GId. NTC NTC Gnd. I II\EI
+24 V +24 V
NC = No connection Inputs.
Special PNP
- Switch NPN, switch PNP, switch trig input
E 11 12 13 14 11 12 13 14 11 12 13 14 1 12 183 14
E LY OO DL LD
©
.C
(& v v
Vi
Special PNP
N Switch NPN, switch PNP, switch trig input
T) 11 12 13 14 11 12 13 14 11 12 13 14 11 12 183 14
S LY @ DD %)
1]
Outputs: "
¥y= Solenoid, ON/OFF  Acoustic alarm LED
B 41 42 43 44 41 42 43 44 41 42 43 44
c O0N0N O8NN
5 Yoy oy Yoy Yoy y
o
Q\l Solenoid, ON/OFF  Acoustic alarm LED
E 51 52 53 54 51 52 53 54 51 52 53 54
c O0N0N SO0NN Y
S 4 vy Dg Yovy Yovoy
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UM poBbIX CUrHANoB 1 curHanoB HART® Mexay AaTymkaMmn
/ npeo6paso-BaTensMu I/P / curHanamm yactotbl n CY B
onacHbIX 30Hax Ex 0, 1 1 2, psa MOAYAEN - B ONACHbIX 30HaxX
20,21 un22.

PasBs3ka YCTpoicTBa  ranbBaHWYECKOM  pa3Bsi3KW
QHaNoroBbIX W UMMPOBLIX CUHANOB, @ TakKXe CUrHaNoOB B
npotokone HART®, O6WwupHasi NnporpaMMa MoAyAei C NUTaHWEM
OT TOKOBOW NETAV UAU YHUBEPCANAbHBIM, AN AVHEapy3auuvu,
MNHBEPTMPOBaHUS 1 MaCWTabrpoBaHUS BbIXOAHBIX CUTHANOB.

Temnepatypa LUnpokuii BeiGop TeMnepaTypHbIX npeobpa-
30BaTenell AN MOHTaXa B Kopnyce AaTyrka ctaHaapTa DIN
Tuna B n ana yctaHoBku Ha DIN-pelike, ¢ 06MeHOM aHano-
roBbIX M UMMPOBbLIX AaHHBLIX NO WWHe. MpeanaralnTcs Kak
NoA KOHKPETHble NPUMEHeHUs, Tak U YHUBEPCaNbHbIe.

VHuBepcanbHocTb [porpamMmupyemble ¢ MK van ¢ naHean
MO-AYAM C VHUBEPCanbHbIM PSAAOM BBOAOB, BbIBOAOB W
nuTaHus. Moayam 3Toro psiaa MMelT YHKUMKU BbICOKOrO
nopsiAKa, Hanp. KaAvbpoBka npouecca, AMHeapu3auus u

CaMoAMarHoCTuKa.
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