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MNMpenucnosue

Llenn, ocHOBHble MPUHLMMNBI 1 0bwMe npaBuna npoeAeHust paboT Mo MeXrocynapCTBEHHON cTaHaapTMaauum
yctaHoBneHbl TOCT 1.0 "MexrocynapctBeHHas cuctema ctaHgaptudaumm. OcHoBHble nonoxeHus" n FOCT 1.2
"MexrocynapcTBeHHas cuctema ctaHpgaptudauun. CtaHoapTbl MEXIOCynapCTBEHHbIE, NpaBMia 1 pekoMeHgaumm no
MeXrocyaoapCTBeHHoW cTaHaapTmuaauun. MNMpasmna pa3paboTku, NPUHATUS, OOHOBNEHUS U OTMEHbI"

CeeneHus 0 cTaHpapTe

1 NOAOrOTOBJIEH ABTOHOMHOI HEKOMMEPYECKOW HauumoHanbHoW opraHusaumein "Ex-ctanpapt" (AHHO "Ex-
cTaHbapT") Ha ocHoBe COBCTBEHHOro MepeBoja Ha PYCCKUIA S3blK aHrIOSI3bIYHOM BEPCUMU CTaHAapTa, yKasaHHoro B
nyHKTE 5

2 BHECEH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEryNMPOBaHMIO U METPONOrnn

3 MPUHAT MexrocynapCTBEHHbIM COBETOM MO CTaH4apTM3auuun, METPONornm u ceptudukaumm (NPoTokon oT
14 nions 2022 r. N 61)

3a NPUHATME Nporonocosann:

Kpatkoe HanmeHoBaHuve | Kog cTpaHbl no CokpatleHHoe HanMeHoBaHme
ctpanbl no MK (MCO | MK (UCO 3166) HaunoHanbHOro opraHa no
3166) 004-97 004-97 cTaHjapTusaumm

ApMeHus AM 3AO0 "HauunoHanbHblid opraH no

cTaHgapTusaumm n metponorun”
Pecny6nvkn ApmeHus

Benapycb BY MocctaHoapT Pecnybnvkn benapyco
Kuprunaums KG Kbipreiactangoapt

Poccuns RU PocctaHnapT

Y36eknctaH uz YactaHgapt

4 Mpukasom PenepanbHOro areHTCTBa N0 TEXHUYECKOMY PETYUPOBAHMIO U METPOSIOTMU OT 2 CeHTSAOps 2022 r.
N 868-ct MexrocypnapcteeHHbli ctaHgapt [OCT 31610.25-2022 (IEC 60079-25:2020) BBeneH B [OEWACTBUE B
KayecTBe HaumoHanbHoro ctaHgapTa Poccuiickoin ®enepauun ¢ 1 nionsa 2023 r.

5 Hactoswwuin ctaHoapT SBnsgeTcs MOANULNPOBAHHBLIM MO OTHOLWEHWIO K TPETbEMY U3OAHMIO MEXAyHAPOOHOro
ctaHgapTta IEC 60079-25:2020* "B3pbiBoonacHble cpenbl. HacTb 25. VMickpobesonacHble anekTpuyeckne cmctembl"
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("Explosive atmospheres - Part 25: Intrinsically safe electrical systems", MOD), Bkno4yas TeXHWYECKYl0 MOMnpasKy
Cor1:2020. B HacToswwmiA cTaHoapT BKAOYEHb! JONONHUTENbHbIE MO OTHOWEHMIO K MeXdyHapoaHomy ctanaapty IEC
60079-25:2020 nonoxeHwns, BblAeNEeHHble KYPCMBOM™*. PaszbacHeHe NpuYnH Nx BHECEHUS AaHO BO BBEAEHUN.

*

Joctyn kK MexAyHapoOHbIM U 3apybeXHbiM AOKYMEHTaM, YMOMSHYTbIM B TEKCTE, MOXHO MONyyuTb,
obpatumelmce B Cnyx6y noaaepXku nonb3osartenei.

** B opurnHane nokymeHta 060o3HayeHus n HoMepa ctaHhapToB B pasgenax "lMpeaucnosue”, 2 "HopmaTnBHble
ccoinkn” n MpunoxeHne A 1 OTMEYEHHble MO TEKCTY AOKYMEHTa 3HakoM "**" npmBOASATCS OObIYHBIM WPUTOM;
ocTanbHble N0 TEKCTY [OKYMEHTa BblAeneHbl KypcuBoM. - MNpruMeyannsa narotosntens 6asbl JaHHbIX

HaumMeHoBaHMe HacTosWero ctaHaapTa U3MEHEHO OTHOCUTENIbHO HAaMMEHOBAHMSA YKa3aHHOro MeXAyHapoaHoro
cTaHmapTa ons npueenexus B cootsetctame ¢ FOCT 1.5 (noppasnen 3.6).

CBelleHNss 0 COOTBETCTBUM CCbIIOYHBIX MEXrOCyAapCTBEHHbIX CTaHAAPTOB MeXAyHapOAHbIM CcTaHaapTaMm,
MCMNONb30BaHHbIM B KA4YeCTBE CCbIIOYHbIX B MPUMEHEHHOM MeXIyHapoLHOM cTaHgapTe, MpuBedeHbl B
[OMONHNTENbHOM Npunoxexnnn OA

6 BBELLIEH BINEPBbIE
VHgbopmaLms o BBeneHun B fevicTBue (MpekpalleHnm [eViCTBUS) HACToAILero ctaHaapta u 3MeHeHun K Hemy Ha
TeppUTOPUM yKal3aHHbIX Bbllle rocynapcts rybnvKyeTcs B yKasarensx HauMOHalbHbIX CTaHAapTOB, U3[aBaeMbiX B

9TnuXx rocyngapcreax, a T1akxe B cetn MHTe,DHeT Ha cauTtax COOTBETCTBYyOWNX HaLUWOHa/lbHbIX OpraHoB T[10
craHgaptTn3aumn.

B cny4ae nepecmotpa, M3MEHeHUs win OTMEHbI HACTOSIEero cTaHgapTa COOTBETCTBylowas nHgpopmarms bynet
onybnykoBaHa Ha oghnUMaIbLHOM UHTEPHET-cariTe MexrocynapcTBeHHOro coBera ro ctaHgapT3aummn, MeTponorum 1
ceprucpukaumm B karanore "MexrocynapcrBeHHble cTaHaapTbl”

BBenpeHue
HaCTOﬂLIJ,VIVI CTaHOapT aBndeTcs MOJ:I,I/I(*)I/ILI,VIpOBaHHbIM NO OTHOWEHWMIO K TpeTbeMy n3naHno MexXxnoyHapoaHoro

ctaHgapta IEC 60079-25:2020, Bkntoyas TexHmyeckyto nonpasky Cor1:2020.

HacTosiwmii ctaHoapT paspaboTaH B passutue TP TC 012/2011** "O 6e3onacHocTn obopynoBaHust ans pabothbl
BO B3pblBOOMACHbIX cpepax”.

HacTosawmin CTaHOapT ABNdAeTCa O4HUM U3 KOMMekca CTaHaapToB No BMuaoamMm B3pbiBO3aWNTbl AN 060py.ﬂ.0BaHV|$|,
NpUMeHseMoro Bo B3pbiBOOMNACHbIX cpenax.

CraHpapT npeaHasHayveH anst HopMaTUBHOro obecrieyeHns o0b6sa3aTenbHoN cepTMguUKaLmmn N NCMbITaHWUA.

B HacToswwmin cTaHaapT BKOYEHbl AONOMHUTENbHBbIE MO OTHOWEHWUIO K MeXayHapoaHoMmy ctaHgapTy IEC 60079-
25:2020 nonoxeHus (TEKCTOBblE 3NEMEHTLI, Ppasbl, CNoea), oTpaxatowme noTpebHocTn akoHoMUK cTpaH CHI, a
VUMEHHO:

- MPUMEHEHbI CCbINKN Ha MOANMPULIMPOBaHHbIE MeXrocynapCTBEHHbIe CTaHaapTbl BMECTO MeXAyHapOoOHbIX;
- ccblnoyHblin IEC 61158-2 nepeHeceH B pasaen "bubnuorpacus”;
- nobaeneHo npunoxenue OA.

YcTaHoBNEHHble HacTosWwWM cTtaHmapToMm TpeboBaHus obecneumsatoT Bmecte ¢ TOCT 31610.0 6e3onacHoCcTb
npuMeHeHus obopynoBaHus Ha onacHbIX NPOon3BOACTBEHHbIX obbekTax rasoBsow, HedoTSHOM,
HedpTenepepabaTblBalowWen N Apyrmx 0TPacnsx NPOMbINEHHOCTM.

3HaunTenbHble N3MEHEHWS, BHECEHHbIE B HACTOALWMIA CTaHOapT No CpaBHEHUIO C npenblayumnMm mn3gaHnem,
npeacrtaeneHbl B Buae Ta6)'IVILl,bI.

Tabnvua
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V1ameHeHuns Pasgnen, Buo
NyHKT

HesHaunTtenbHble PacmmpeHme Cyu.l,eCTBeHHbIe

1 pefakuMOHHbIE TexHuyeckune
N3MEHEeHNs N3MEHEeHNs
TepMuH "anekTprnyeckue 1 X

cncTembl" N3MEHeH Ha
"cuctembl" 1 nobasneHo
npumeyaHue 2

Pazpen "HopmaTusHbie 2 X
CCblIKN" OOHOBNEH.

Y pnaneHol yctapesiuve
NN He YNOMSAHYThIE B
OCHOBHOM YacTu
CTaHpapTa CCblikun

LobaBneHa ccbinka Ha 3 X
IEC Electropedia n ISO
Online Browsing platform,
13 Ha3BaHNS yaaneHsb
abbpesmatypbl. YnaneHsol
onpeneneHns
"NPOEKTUPOBLINK
cucTembl”,
"cepTndomumpoBaHHas
nckpobezonacHas
anekTpuyeckas cumcrema”
n
"HecepTuuLmpoBaHHas
nckpobesonacHas
anekTpuyeckas cucrema”
Onpenenexve 3.1 X
"NckpobesonacHas
anekTpuyeckas cucrema"
3aMeHeHo Ha
"NckpobesonacHas
cucrema”

DobasneHo 3.2 X
onpegneneHve "kabenb,
cogep>Xaumi HeCKobKo

uenen

B onpeneneHnsx eMkocTu 3.4,3.5
N MHOYKTUBHOCTWN Kabens
"MakcumanbHoe
3HaA4YeHME" N3MEHEHO Ha
"oblwee 3HavYeHne"

M3 onpenenexns 3.6 X
OTHOLWEHNS
WHOYKTUBHOCTU Kabens K
COMPOTUBIEHNIO
WCKIOYEHO onpeaenexHne
"MakcumanbHoe"
Ab66pesunaTtypa FISCO 3.9 X
3aMeHeHa Ha
onpeneneHue
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CTpaHunua 4

MckntoyeHo TpeboBaHme
K NMPOEKTUPOBLUINKY
CUCTEMbI O
HeobHx0aMMOCTK
yKasaHus gatbl 1
noanncn NOKyMeHTa,
BHECEHbl penakunoHHble
N3MeHeHUs U caenaHa
CCbllKa Ha nNnpunoxeHne
E, B KOTOPOM npuseaeHo
TUNOBOE TEXHNYECKOE
onuncaHue CUCTEMbI

4

X

HassaHwve nyHkTa
N3MEHEHO Ha
"Knaccudpmkaumsa no
rpynnam n temnepartype”,
ImanasoH Temnepartyp
oKpyxatoulen cpenpl
nobaBneH K aneMeHTam,
noanexatwmm
BK/IIOYEHNIO B
TEXHUYECKOE onncaHme
CUCTEMBI

[MpumeyaHus
nepemelleHb! 1
nepecopmMy nnMpoBaHbl B
TEKCT MyHKTOB

6.1,6.2,6.3,
6.4

JlobaBneH HoBbI
pasgen,
nepevMeHoBaHHbIV B
"VickpoonacHble uenn”

Vi3aMeHeHa cTpyKTypa
pasgena, Ans SCHOCTH
BHECEHbl HeKOTopble
N3MEHEeHUSs

HasBaHne nameHeHo Ha
"TpeboBaHus K kKabensm,
cofepxalinm ooHy Unu

HEeCKONbKO Leneun

TpeboBaHue K TONWUHE
N30NALMN NepeHeceHo B
3TOT MYHKT 1 Tenepb
NPUMEHSIETCS KO BCEM
kabensim

9.1

HaseaHve nameHeHo Ha
"OunanekTpnyeckas
NPOYHOCTL" N

o6 benunHeHbl
TpeboBaHus K kabensm ¢
OOHOM N HECKONbKNMMN
uensimm. TpeboBaHme Kk
ON9NEKTPUYECKNM
NCNbITAHNSM N3MEHEHO
Ha yABOEHHOEe
HanpsXeHue Lenu ¢
MUHUMaSTbHbIM
HanpsxeHvem 500 B
NepeMEHHOro Toka

9.2
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B nyHKTEe n3noxeHbl 9.2.1 X
TpeboBaHus Nno
ON3NeKTpnYecKon
npoyHocTu ons kabenei
C OHOW Lenblo

B nyHKTEe n3noxeHsbl 9.2.2 X
TpeboBaHus no
ON3aneKTpn4eckom
npoyYHocTu ans kabenei
C HECKONbKUMM Liensmu

Kabenu ¢ HeckonbkumMu 9.2.2 B1
LensiMn He AONXHbI
MCrnonb30BaTbcs AN
nckpobesonacHblx Lienei
C HanpsiXXeHneM,
npesbiwatowmm 90 B
Moas3aronoBok M3MEHEH 9.3 X
Ha "MickpobesonacHble
napameTpbl kabenen"

HasBaHune naMeHeHo Ha 10
"O60ono4Kn"
bonbwas yactb pasgena 11 B2

12 npenbloyuero
n3naHuns nepeHeceHa B
"OCT IEC 60079-14

B npenblayuer sepcumn 12 X
IaHHbIN pa3gen 6bin
yKasaH nog Homepom 13.
Becb pazgnen 6bin
N3MEHEH ONS CHOCTU U
obneryeHns YTeHUS

JlaHHbIA NOANYHKT, 12.1 X
yCTaHaBMBalowWmin
obwue TpebosaHus,
npeobpas3oBaH B
goopmate cnucka, 4Tobbl
YyNpOCTUTb MOHMMaHue, a
aHanMs 04HOro 1
HECKONbKNX NCTOYHUKOB
NMUTaHUS NepeHeCceH B
12.4n12.5
COOTBETCTBEHHO

OTOT NyHKT nobasneH 12.2 X
ISl pa3bSCHEHUS
npunoxeHuin cbos B
cbopkax
cepTUdULMPOBAHHOTO
obopynoBaHusi

STOT NyHKT nobaBneH 12.3 X
NS NpenocTaBneHus
PYKOBOACTBA MO
obpaLlleHuto ¢
HecepTNIULMPOBAHHBLIMU
anemeHTamu B 6onee
KpYynHbIX cbopkax
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IobaBneH aHanna 124 X
060061eHHOo 1
paclumpeHHown
MHpopmaLuuy 06 0aHOM
WCTOYHMKE SHEPTUM
IlobaBneH aHanna 12.5 X
nHpopmaLmm o
HECKONbKNX NCTOYHMUKAX
3Heprum, o6 beanHeHHoM
B 3TOM NyHKTE

Mpumep aHannaa cxembl 12.6 X
OMylLeH B TeKCTe ANs
NPOCTOro yCTPOWCTBA,
HoBOe npunoxeHue F
nobaBneHo ¢
DOMONHNTENbHOW
MHgoopMaumen
JlobaBneH NyHKT, 4TOObI 12.7 X
npeLocTaBunTb
LONONHUTENbHYIO
nHgopmaumo 0b
onpeneneHnn emKocTwm,
WMHOYKTUBHOCTU 1 L/R,
KOTOpbI BbIN NepemelLeH
13 NnpunoxexHns A

TpeboBaHus Kk kabensam 12.8 X
Tunos A,Bun C

nepedopMynnposaHsbi

ONs ACHOCTH

WHdhopmaums 06 oueHke |MpunoxeHne X
€MKOCTN 1 A

WNHIOYKTUBHOCTM

nepeHeceHa s 12.7

M3meHeHo ¢ MpunoxeHue X
06s3aTenbHOro Ha B

cnpaBoyHOe

M3meneHo 1 nepenucaHo |lMpunoxeHue X
nns 6onblein ACHOCTH C

MpunoxeHue obHoBneHO |MpunoxeHne X
ONs ICHOCTU E

Bbiswee npunoxeHue F o |MpunoxeHue B3
3awmurte ot F
nepeHanpsaxeHns

yaaneHo

Mpunoxexue G B [MpunoxeHue X
npenbloylweM n3naHum G

Kacanocb MCMbITaHus
napameTpoB kabens un
66110 yoaneHo u3
HacTOSIWEro N3gaHus.
Mpunoxexue G Tenepb
OTHOCUTCS K cUCTeMam
FISCO

MprMeyaHve - YkasaHHble U3MEHEHNS BKIOYAIOT B ce0s 3HAYMMble TEXHUYECKUE U3MEHEHWSI B NEPECMOTPEHHOM
cTaHapTe, HO OHU He NPeACcTaBNSOT coBOI NCUEePnbIBAOLWMIA CIMCOK BCEX U3MEHEHUIA MO CPABHEHMWIO C NpeablayLei
Bepcuen.

PasbscHeHne BMOOB M3MEHEHWNIA
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A) Onpegenexns

1 HeaHauuTenbHble U peaakUMOHHbIE UBMEHEHUS:
- pa3bsACHeHwe;

- COKpalleHne TexHn4Yeckux TpeboBaHuii;

- HE3HAUYNTESIbHbIE TEXHUYECKNE NBMEHEHNS;

- pefakTopckue NpaeKu.

Takume W3MeHeHus SBRAOTCA Moaudpmkauvein TpeboBaHWA penakLUMOHHOTO XapakTepa WAM  BHOCST
He3Ha4YnTe/NibHble TexXHU4Yeckhne nonpaBkun. K HuM oOTHOCATCA: W3MEHeHue mOpMynMpOBOK Onsa  YyTO4YHeHus
TEXHUYeCKUX TpeboBaHWii 6€3 BHECEHUS TEXHWYECKMX W3MEHEHWIA WM COKpaleHWe B paMKax CyWeCTBYHLWMX
TpeboBaHwui.

2 PaclwmpeHne: BHECEHNE TEXHMYECKMX [OMNONHEHWIA

JaHHble N3MeHeHNs NpencTaBnsoT cobol fobaBneHne HOBbIX MM MOAUMOMKALMIO CYLIECTBYOWMNX TEXHUYECKIMX
TpeboBaHWii, HAaNPUMepP BBEAEHWE OOMONHUTEbHbLIX BapuaHToB. Mpu 9ToM He AonyckaeTcs paclumpeHus TpebosaHumii
ans ob6opynoBaHNs, KOTOPOE MONHOCTbIO COOTBETCTBOBANO TPeboBaHMAM Npeabioywero nanaHus. Takum obpasom,
LaHHble W3MEHeHWs He [OJSIXHbl PAacnpPOCTPaHsATbCs Ha W3Lenvsl, KOTOpble BbINOSHEHb B COOTBETCTBUAM C
npeaplaywmnm N3naHnem.

3 3HaynTenbHble TEXHNYECKNE N3MEHEHUS: JononHeHne TexHUn4eckunx Tpe6OBaHI/II7I, pacwunpeHne TexHn4eckunx
TpeboBaHwui

JlaHHble N3MEHeHNS MOaUMULIMPYIOT TeXHUYeckne TpeboBaHUs (LOMOMHSAT, pacwmpsaoT 061acTb NPUMEHEHNS
UnnM OTMeHsIoT TpeboBaHMs) TakuMm o06pa3oM, 4TO 060OpydOBaHME, KOTOPOE COOTBETCTBOBANO TpPeboBaHMAM,
YCTaHOB/IEHHbIM B MPenbloyleM u3aaHum, yxe He yneTt cooTBeTCTBOBATb TpebOBaHMSIM, YCTAHOBEHHLIM B HOBOM
n3gaHun. [aHHble M3MEHEHWs LONXHbl ObiTb PACCMOTPEHbI C TOYKU 3PEHMS UX NMPUMEHEHNs K 06opyLOoBaHWIO,
COOTBETCTBYIOWEMY NpenblayleMy nsnaHnto. [lononHuTenbHble CBEAEHWS yKkasaHbl B MyHKTe B).

I"Iplee'-laHVIe - [aHHble wnameHeHus oTpaXarkwT OOCTUXeHunda COoBpPEeEMEHHbIX TexHonoruin. OpHako Takue
N3MEeHEeHUs, Kak npaBnno, He OO/IXHbl BNNATb Ha o6opy,uOBaH|/|e, yXe BbinylWweHHOe Ha PbIHOK.

B) O6ocHOBaHMe BHECEHWS CYLECTBEHHbIX TEXHUYECKUX N3MEHEHNI

B1 - Bbbino gobaeneHo orpaHuuyeHne 90 B ans cuctembl, copepXaleli HeCKONbKO Lenei, Tak kKak Afis 3Toro
YPOBHSI HanpsiXeHnst 0OblYHO MPUMEHSAIT WUCMbITaHWe AUINEKTPUYECKUX CBOWCTB HampsXeHuem He meHee 500 B
nepemeHHoro Toka nnvn 700 B nocTosiHHOro Toka Ans NpoBepKn N30naumm.

B2 - BonblwmHcTBO TpeboBaHWiA K 3a3eMIEHUI0 1 coeanHeHnto Bbinn yaaneHsl u neperHecersl B FTOCT IEC 60079-
14, a TpeboBaHusl K 3aWMTe OT NepeHanpsXeHusi, kotTopble 6binv B pasgene 12, 6binn nobaeneHsl B pasgen 11
HacToswero ctanaapTa. OctanbHas YacTb pasgena 12 Takxe 6bina yaaneHa n nepeHeceHa B FOCT IEC 60079-14.

B3 - Mpunoxexne F, ykazaHHoe B npenbloyleM M3gaHuu, No 3awmute OoT nepeHanpsiXeHus ynaneHo un bynet
BkntoyeHo B TOCT IEC 60079-14. MNpunoxeHne F Tenepb OTHOCMTCS K MPOCTOMY 060pynoBaHMiO, KOTopoe 6bino
npunoxeHnem H B npeabiaywen pegakumnn.

1 O6nacTb NpUMeHeHus

Hactoswwnii ctaHpgapT ycTaHaBnuBaeT ocobble TpeboBaHMS K MNPOEKTUPOBAHUKD, KOHCTPYKLMM U OLEHKE
nckpobesonacHblX CUCTEM C BUAOM B3PbiBO3aWMTbl "i', NpeAHa3HaYeHHbIX ONS MPUMEHEHWS, MOMHOCTbIO UMK

4acTWMYHO, B MecTax, B KOTOpbIx TpebyeTcs npumeHeHne Ex-obopynosanus rpynn I, 1l van Il

MpumeyaHue 1 - HacTtoawwii ctaHpapT npeaHasHaveH 4ns UCNOJIb30BaHUS CrieumManncTamm rno npoeKkTupoBaHuIo,
cepTuchukaLmmn, MOHTaXy 1 aKcryiyaraLmm ckpobe30nacHbIX CUCTEM.

HacTosiwumidi ctaHOapT AOMNONHAET 1 uaMeHsieT obwme TpeboeaHust TOCT 31610.0 u nonoxeHns ctaHoapTa no
nckpobesonacHoct FOCT 31610.11. Ecnu TpeboBaHUs HacTosWero ctaHoapTa npotmeopeyat TpebosaHusm TOCT
31610.0 unn TOCT 31610.11, To TpeboBaHNs HACTOSILEro cTaHAapTa UMEOT NPENMYILECTBO.
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TpeboBaHus k yctaHoBkam cuctem obopynosanus rpynn Il unm lll, paspaboTaHHbIX B COOTBETCTBMN C HACTOSALMM
cTtaHaapTtoMm, ykasaHbl B TOCT IEC 60079-14.

MpumeyaHne 2 - TpeboBaHusi K ycTaHoBKam cucTeM obopymoBaHus rpynnbl | B HacTosiwee BpeMsi He
npepycmotpeHsl B [OCT IEC 60079-14. TpeboBaHust Kk ycTaHoBkam cuctem obopynoBaHus rpynnsl |
paspabaTbiBatoTcs.

2 HopmaTtusHble CCblIKU

B Hactoswem crtaHpapte MCNoNb30BaHbl HOPMATMBHbIE CCbINKM Ha Cnepylowme MeXrocynapCTBEHHbIE
cTaHaapThl:

FOCT 31610.0(IEC 60079-0:2017) B3pbiBoonacHble cpenbl. YacTte 0. O6opynosaHme. Obwme TpeboBaHus

FOCT 31610.11-2014 (IEC 60079-11:2011) BspbiBoonacHble cpenbl. Yactb 11. Ob6opynoBaHue ¢ BUAOM
B3pblBO3alMThl "UCKpobe3onacHas anekTpudyeckas uenb "i"

FOCT IEC 60079-14 BapbiBoonacHble cpelbl. Hactb 14. MNpoekTupoBaHue, BbIGOP U MOHTaX 3NeKTPOYCTaHOBOK

MpumeyaHve - MNpy NONb30BaHWM HACTOSILMM CTAHLAPTOM LenecoobpasHo MpoBepUTb AEWCTBME CCbINOYHBIX
CTAHOAPTOB M KNaccuukatopoB Ha OguUManbHOM WHTEpPHeT-canTe MexrocynapcTBEHHOro coBeTa Mo
cTaHbapTu3aumm, MeTponorum n cepTudpmkaumm (wWww.easc.by) nnu no ykasaTensiM HauuoHanbHbIX CTaHOAPTOB,
M30aBaeMbiM B rOCy[apcTBax, YKasaHHblX B MPEOVCNOBMM, UNM HA odoumuManbHbIX calTax COOTBETCTBYIOLWMX
HalMoHanbHbIX OpPraHoB Mo cTaHgapTusauui. Ecnv Ha OOKYMEHT hdaHa HepaTupoBaHHasi CCbiika, TO chnenyeTt
MCMoNb30BaTb OOKYMEHT, OEWACTBYIOWUA HA TEKYIUWMA MOMEHT, C Y4ETOM BCEX BHECEHHbLIX B HEr0 MameHeHwin. Ecnu
3aMEHEH CCbINIOYHbIA OOKYMEHT, HA KOTOPbIA AaHa OaTMpOBaHHas CCbifika, TO ClefyeT WCMONb30BaTh YKa3aHHYHo
BEPCUIO 3TOro fokymeHTa. Ecnu nocne npnHATMSA HAcTOSAWEro ctaHaapTa B CCbINOYHbIA LOKYMEHT, HA KOTOPbI faHa
NaTMpOBaHHAs CCbiNka, BHECEHO W3MEHeHMWe, 3aTparvBaiollee MOoNoXEHWEe, HA KOTOPOe AaHa Cchbinka, TO 3TO
NnonoXxeHne npumeHsietcs 6e3 yyeta OaHHOMO M3MeHeHWs. Ecnu cCbinoyHbii [OKYMEHT OTMEHeH 6e3 3ameHbl, TO
NMonoXeHne, B KOTOPOM AaHa CCbiNKa Ha Hero, MPUMEHSIETCS B YacTu, HE 3aTparuBatoweit 3Ty Ceblniky.

3 TepMVIHbI n onpeneneHus

ISO un IEC nooaoepXxwusarT TepMUHonornyeckune 6a3bl JaHHbIX Ans NnpuMeHeHnsa B CTaHOapTu3auum no
cnepywowmnm agpecam:

- IEC Electropedia: http://www.electropedia.org/
- ISO Online browsing platform: http://www.iso.org/obp.

B HacToslwem cTtaHpapte npuMeHeHbl TepMuHbl no FTOCT 31610.0 # TOCT 31610.11, a Takxe cneapylowme
TEPMUHBI C COOTBETCTBYIOLWMMMN ONPEeneNeHNaIMM:

3.1 uckpobesonacHasi cuctema (intrinsically safe system): C6opka B3aMOCBSiI3aHHbIX 3/IEMEHTOB 060pYN0BaAHUS
cornacHo TexHUn4yeckoMy onnmcaHmww CUCTeMbl, B KOTOPOM LUenn UM 4actun LI,GI'IG‘VI, npengHa3Ha4yeHHble Onsd
MCMONb30BaHNS BO B3PbIBOONACHOW cpele, SBNS0TCS NckpobesonacHbIMM Lensmu.

3.2 kabenb, copepxaliMin Heckonbko uenew (multi-circuit cable): Kabenb, comepxawwuii 6onee opHoi
nckpobesonacHo uenu.

3.3 TexHMyecKoe onucaHue cuctembl (descriptive system document): JlokyMeHT, B KOTOPOM yKa3aHbl 9NEMEHTbI
obopynoBaHusi, nx nckpobesonacHble NapameTpbl U NapaMeTpbl COEANHUTENbHOM NPOBOAKW.

3.4 obwiasn eMKocTb Kabensi C, (total cable capacitance): Oblwee 3HaYeHNe eMKOCTM COeaNHUTENBHOrO Kabens,
KOTOpbIii MOXeT BbiTb NOACOEANHEH B NCKpobe3onacHyto Lenb.

lMpumeyarne - MNoa TepmuHom <oblyasi eMKOCTb kabesnsi> noapasyMeBaercsl <paboyasi eMKOCTb Kabesnsi>, KoTopas

MOXXeT U3MEePATbLCA, Haripumep, € NnomMoLUbro M3Mept4rene171 EeMKOCTH.

3.506wWwaa uvHAOYKTMBHOCTb Kabens L, (total cable inductance): OG6wee 3HayeHWe WHAYKTUBHOCTU
COeIMHNTENbHOro Kabens, KOTopbli MOXeT ObiTb NOACOEANHEH B NCKpobe3onacHyo Lenb.

BHuMaHwue! lokyMeHT BBeZleH B AieicTBUE BHUMaHme! O nopsake npMMeHeHnst LOKyMeHTa CM. ipAablik "lMpruMeyaHma”
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HpMMeanme - lNog TepM1UHOM <obuwas WMHOYKTNBHOCTb kabens> rogpasymeBaertcs <pa60qa51 WHOYKTUBHOCTb
Kaéen,q>, KoTopas MOXXeT U3MePSTbCS, Haripumep ¢ rNnomMoLLbro M3Mepmenel/7 WNHLOYKTUBHOCTH.

3.6 oTHOLLUEeHMEe MHAYKTUBHOCTM Kabens K ero conpoTtuBneHuto L. /R, (cable inductance to resistance ratio):
3HayeHne OTHOLLeHUs NHOYKTUBHOCTU Lc K conpotmeBneHuo RC coeagnHNTENbHOro Ka6en9|, KOTOprI7I MOXeT ObITb
NoACOeAVHeH B MckpobesonacHyo Lenb.

3.7 NnUHeNHbIN UCTOYHUK nuTaHus (linear power supply): VCTOYHUK nuTaHus, 3HayeHWe BbIXOOAHOro TOKa
KOTOPOro ycTaHaBMBalOT PE3UCTOPOM.

IMpumMeyaHne - BbixogHOE Hanps>XeHne CHUXaeTcs NMMHENHO C yBENNYEHNEM BbIXOOHOro Toka.

3.8 HeNMHerHbIN UCTOYHUK NUTaHMA (non-linear power supply): CTOYHUK nuTaHMs, y KOTOPOro BbIXOAHOE
HanpsXeHne N BbIXOOHOW TOK CBA3aHbl HENMMHENHOW 3aBUCUMOCTbIO.

lMpumeyaHne - Hanpumep, WMCTOYHMK MNUTAHUSA C MOCTOSAHHBLIM BbIXOOHbBIM HAMPSAXEHWEM, KOTOPbIA MOXeT
JocTturatb NpenenbHOro 3Ha4yeHns NOCTOSHHOrO TOKa, KOHTPOIMPYEMOro NoynpoOBOAHMKAMM.

3.9 KoHuenuua wuckpobesonacHou cuctembl noneBon wWUHbI (FISCO): WckpobesonacHast cucTemHas

apXnUTeKTypa C MMTaHUEM OT LWKHBbI, paspaboTaHHas B COOTBETCTBUN C KOHKPETHbIMM TpeboBaHMAMN.

MpumeyaHue - TpeboBaHMs ykasaHbl B [1].

4 TexHNYyeckoe onucaHue CUCTEMbI

TexHn4yeckoe onncaHve cucTeMbl LOMXHO OblTb CO3/AHO ANst BCEX UCKpobe3onacHbIX CUCTEM. TexHMYeckoe
onvcaHue CUCTEMbl OOMXHO ComepXaTb TexHuyeckoe 0OOCHOBaHWE KOMOMHAUUWM YCTPOWCTB M BKMKOYATb, Kak
MUHMYM, crieaytolee:

a) 6NOK-CXEMY CUCTEMbI C MEPEYUCIIEHNEM BCEX €OUHML, YCTPOWCTB, BXOOSAWMX B CMCTEMY, BKNIHOYAs MPOCTOE
obopynoBaHVe 1 COeaUHNTENbHYIO NPOBOAKY;

b) obosHaueHve nogrpynnbl (ana rpynn Il v 1), ypoBHA Buaa B3pbiBO3awmTthl ("ia", "ib" unm "ic") n ypoBHs
B3pblBO3aWwmMTel 060pyAOBaHWA A4S KaX[HOOW 4YacTu CUCTeMbl, TeMrnepaTypHylo Kraccudukaumio, 3HayeHus
TemnepaTtypbl OKpyXatoLen cpefbl B COOTBETCTBMM C pasaenamun 5 u 6;

c) TpeboBaHUs 1 AONyCTMMblE NapaMeTpbl AN COeANHUTENBHON NPOBOAKM B COOTBETCTBUM C pa3aenom 8;
d) noapobHyto MHPOPMALMIO O TOYKAX 3a3eMNIEHUSI U COEANHEHNS, OT KOTOPbIX 3aBUCUT UCKPOBE30MacHOCTb;

e) obocHoBaHve oueHkn 0bopynoBaHMs Kak "npoctoro obopynoeaHus" B cooteetctemmu ¢ FOCT 31610.11, ecnu
NPUMEHSIETCS;

f) pesynbTat oueHkn nckpobesonacHbIX CUCTEM B COOTBETCTBUM C pa3fenom 12;
g) YHVKanbHOe NAEHTM(UKALMOHHOE 0D603HAYEHNE.
MpuMeyaHne - TexHn4eckoe onMcaHne CUCTEMBI He SBNSIETCS KOHTPO/IbHBIM YEPTEXOM COrnacHoO onpeaeneHuto B

FOCT 31610.11.

B npunoxenunn E npuBeneH nprmMep TUMNOBOM CXEMbI C yH4ETOM TPeOOBaHUA TEXHNYECKOrO OMMCAHNS CUCTEMBI.

5 Knaccudpukauus no rpynnam u remnepatype

Yactn nckpobesonacHbix CUCTEM, NpenHa3HaYeHHble ONs UCMONb30BaHUS BO B3PbLIBOOMACHOWN cpene, OONXHbI
6bITb KnaccnduumMpoBaHbl MO rpynnam B cooTBeTCTBUM ¢ TpeboeaHnuamm TOCT 31610.0, m uM ponxeH 6biTb
MPUCBOEH TeMnepaTypHbI KNacc UnvM MakcumasnbHas TemrnepaTypa fnoBepxXHOCTU B COOTBETCTBMMU C TpeboBaHMSMU K
Temnepatype FOCT 31610.0 n TOCT 31610.11.

CesizaHHoe obopynoBaHue, He npeaHasHaueHHoe ONS UCMONb30BaHNA BO B3PLIBOONACHOW cpede, AONXHO ObiTh

BHuMaHwue! lokyMeHT BBeZleH B AieicTBUE BHUMaHme! O nopsake npMMeHeHnst LOKyMeHTa CM. ipAablik "lMpruMeyaHma”
NC «TexakcnepT: 6 nokoneHne» NHTpaHeT



OCT 31610.25-2022 (IEC 60079-25:2020) B3pbiBOONacHble cpebl. HYacTb 25. ckpobe3onacHble CUCTEeMbI CTtpaHunua 10
lMpumeHseTca ¢ 01.07.2023B3ameH FOCT P 52350.25-2006, TOCT P 54069-2010, TOCT P M3K 60079-25-2012

KnaccmuumMpoBaHO TONbKO MO rpynnamM B cooTBeTcTBUM ¢ TpeboaHusmm FTOCT 31610.0.

Ecnu uckpobesonacHasi cuctema unm vacTu mckpobesonacHol CUCTEMbI ONMpenenieHbl Kak MNpUrogHbie ans
paboTbl 3a npenenamy HopManbHOrO AmanasoHa TemnepaTtyp okpyxatowei cpedbl oT -20°C po +40°C, 10 aTo
OOJTXHO 6bITb yKa3aHo B TEXHW4YeCKOM OnncaHnn CUCTEMDI.

MprmeyaHve - Pa3nuyHble 4acTy OOHOM U TON Xe UCKpobe3onacHo CUCTEeMbl MOTYT UMETb pasHble rpynmbl.
Mcnonb3yemoe o060pynoBaHWE MOXET WMETb pasnnyHble TemnepaTypHble KnacCbl W pasfuyHblii - AnanasoH
Temneparyp oKpyxaiouiei cpeapl.

6 YpoBHM Buaa B3pbiBO3aLLUTbl "UCKpobe3onacHas anekTpuyeckas uenb'”

6.1 O6LLMe NonoXxeHus

Kaxapas yactb uckpobe3onacHoi cucTeMbl, NpeaHa3HaYeHHoW ANs NCMOb30BaHMs BO B3pPbIBOOMNACHOW Cpeae,
LonxHa OblTb OTHeCeHa K ypOBHIO BuAa B3pbiBo3awmThl "ia", "ib" unm "ic", B cootBetctBumM ¢ FOCT 31610.11 u
YPOBHIO B3pbiBO3awmnThl obopynoBaHus B cootBeTcTBum ¢ TOCT 31610.0. PasHble YacTu CUCTEeMbl MOTYT UMETb
pasHble YPOBHM BUAA B3PbIBO3AWM Tl UM YPOBHM B3PbIBO3aWMUTEI 060pYA0BaHNS.

MpumeyaHve - Ons ycnosuii rpynnel | nckpobesonacHas cuctema MoxXxeT ObiTb C YPOBHEM BMIA B3PbIBO3AWMNTI
"ib" npu HopManbHOW paboTe ¢ BHEIWHWM NCTOYHUKOM NMUTAHUS, HO, KOFda NTaHne OTKJIloYaeTCs Npu onpeaeneHHbIX
ycnoeusx 6e30nacHOCTU (HampuMep, OTKa3 BEHTUAAUMKM), TOorga CUCTEMa MOXeT CcTaTb C YPOBHEM Buia
B3pbIBO3aWMTEl "ia" MpU NUTaHWM OT PE3EepPBHOrO akKymynsTopa. YpoBeHb BuAa B3pbiBO3awWwuTbhl ByneT 4eTko
onpeneneH Ans npennonaraeMbix 06CTOATENBCTB.

6.2 YpoBeHb BUAa B3pbiBO3aLmnThl "ia"

Ecnu tpeboBaHusa, npenbsiBnsemMble kK 060pyn0OBaHNIO YPOBHS BuAa B3pbiBo3awmThl "ia" (cm. FTOCT 31610.11),
BbINONHAOTCA MCKpobe3onacHo CUCTEMOI MM YACTbIO CUCTEMbI, pACCMATPUBAEMO Kak elnHoe Lenoe, Toraa ata
CMCTEMA UMM YacCTb CUCTEMbI LOMXHA ObiTb OTHECEHA K YPOBHIO BMAA B3pbiBO3aWMThHI "ia".

6.3 YpoBeHb BUAa B3pbiBo3alurel ib"”

Ecnu tpeboBaHus, npenbsensemMble kK 060pyn0OBaHNIO YPOBHSA BuAa B3pbiBo3awmThl "ib" (cm. TOCT 31610.11),
BbIMONHAIOTCA MCKPOOE30MacHOW CUCTEMOIN MM YacTblo CUCTEMbI, paccMaTpuMBaeMoin Kak eauHoe uenoe, Torga ata
CMCTEMA UMM YaCTb CUCTEMbI LOMXHA OblTb OTHECEHA K YPOBHIO BMAA B3pbiBO3aWmMThI "ib".

Mpumep - MoneBou npubop c ypoBHeM BuaOa B3pbiBO3alLLMUThl "ia", NnuTaHWe Ha KOTopoe nocrynaer ot
cBsi3aHHOro obopy.noBaHusi ¢ ypoBHeM BuAOa B3pblBO3alinTbl "ib", 6y.neT cYNTaTbCsi CUCTEMON C YPOBHEM
Buaa B3pbiBo3alwmTel "ib", nin nonesou npnbop c ypoBHeM BuOa B3pbiBO3awmnTel "ib", nutaHne Ha KkoTtopoe
rnoctynaer oOT cBSI3aHHOro ob6opynoBaHUsi C YPOBHEM BuAOa B3pbiBO3almTbl '"ia", Takxe Oyner
paccMarpuBarbCcsl KaKk cucteMa ¢ ypoBHEM Bua B3pbiBo3aLunTel "ib".

6.4 YpoBeHb Buaa B3pbiBO3aLMUThI "ic"

Ecnn TtpeboBaHus, npeabsBnseMble K 31eKTpoobopyaoBaHMIO YPOBHS Buaa B3pbiBo3awwutbl "ic" (cm. TOCT
31610.11), BbINONHSOTCA UCKPOOE30MACHOI 3NEKTPUYECKON CUCTEMOI NN YacTbio CUCTEMbI, paccMaTpuBaeMol Kak
eVHoe Lenoe, Torga ata cMcTema UM YacTb CUCTEMbl JONXHA ObiTb OTHECEHA K YPOBHIO BUAA B3pbIBO3aWMTHI "ic".

lMpumep - MoneBow npnbop c ypoBHEM BuOa B3pbiBO3awuThl "ia", nuTaHMe Ha KoTopoe nocrynaer or
CBsi3aHHOro obopy.noBaHUsI C YypOBHEM BuLa B3pbiBO3awnTel "ic", 6y4eT cUYNTaTtbCsl CUCTEMON C YyPOBHEM
BuOa B3pbiBO3aLuThI "ic", nin nonesov npnbop c ypoBHeM BuLa B3pbIBO3aLUMTL] "ic", nuTaHue Ha KoTopoe
noctynaer oOT CBSI3aHHOro obopynLoBaHUsi C YpPOBHeM BuOa B3pblBo3awnutel 'ia", Takxe 6ynger
paccMaTtpuBartbCsl KaKk cUCTeMa C ypoBHEM BuOa B3pbIBO3aLUNThI "ic".

7 UckpoonacHble uenu

B TexHM4YeckoM oOMucaHWM CUCTEMbl OONXHbI OblTb yKasaHbl OrpaHm4yeHnsa no noakKnt4YeHuto uenem K
HeI/ICKp06e3OI'IaCHbIM KnemmMam CBA3aHHOIo o6opynosava, Takune Kak 3Haqu|/|e(—9|) U

m*
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8 CoeamHuTenbHasi npoBoaka/kabenu, ucnonib3yemble B UICKpobe3onacHOM cucrTeme

8.1 O6Lme NonoxeHus

WckpobesonacHble napameTpbl COEOMHUTENbHbLIX MPOBOLOB, OT KOTOPbIX 3aBUCMT MCKPOBE30MacHOCTb, U KX
NPOUCXOXAEHNE AONXKHbI YKa3blBaTbCH B TEXHNYECKOM ONUCaHUM CUCTeMbl. Ecnn ykasaH KOHKPETHBIA TMN NPOBOAOB,
TO HOMXHO 6bITb AaHO 0B6OCHOBAHUE €€ NMPUMEHEHWS! B JOKYMEHTaUNN.

Kabenu coeamHuTenbHOM NPOBOAKM LOMXKHbI COOTBETCTBOBATL TpeboBaHuaM pasaena 9.
MoBpexaeHns kabenst [ONXHbI OLEHUBATLCS B COOTBETCTBUM C TpeboBaHmsMM 12.8.
8.2 Kabenu, copepxalive ogHy Uckpobe3onacHyio Lenb

Kabenu, conepxalme onHy nckpobesonacHyto Lenb, JOMXHbl COOTBETCTBOBATb TpebosaHusim 9.1, 9.2.1, 9.3 u,
ecnv npuMeHumo, 9.4.

8.3 Kabenu, copepxalume 6onee ogHoW uckpobesonacHom Lenm

B TexHn4yeckoM onuMcaHum cucTemMbl OONXHbI ObiTb OMnpeneneHbl OOMNyCTUMble Tunbl kabenei, comepxalwmx
HECKONbKO Lienei, B COOTBETCTBUN C pa3fenioM 9, KOTopble MOryT MCMOMb30BaTbCSA B KaX OOV KOHKPETHON uenu. B
TOM cny4yae, ecnu MNoBPeXAeHWs MexXay OTHAefbHbiMM UensiMu He Obinv y4TeHbl, B ONOK-CXeMy TEXHMYEeCcKoro
onncaHWsi cucTeMbl Heobxoommo A[obaBuTb NpuMMeYaHue chenylowero copepxanus: "Ecnm B cocTaBe
coelvHUTENbHOro kabens Mcrnonb3yeTcs YacTb kabens, comepXKallero Heckonbko Lenei, comepxallero apyrue
nckpobesonacHole uUenu, Heobxooumo, 4ToObl 3TOT Kabenb, CoAepXaluid HEecKoNbko Lenei, yaoBneTBopsn
TpeboBaHuaM K Kabento, cogepxalemMy HeCKobKo Lenel, Tuna A nnm B, kak onpeaeneHo B FOCT IEC 60079-14".

Kabenb, conepxalumii HECKONbKO Lenei, ¢ Lensamu ypoBHeli "ia", "ib" unu "ic" Buna B3pbiBO3alnThl, HE OONTXEH
coepxaTb NCKPOOnacHbIe Lenw.

Ecnu uenu ¢ yposHem "ia", "ib" nnn "ic" Buaa B3pbiBO3aWMTLI NPONOXEHb BMeCTe B kabene tuna A nan Tuna B,
Kak ykasaHo B 9.5.2 n 9.5.3, kaxaas Lenb coxXpaHsieT CBOW YPOBEHb B3pbIBO3AWMTHI 1 rpynny 0bopynoBaHus.

Ecnu uenu ¢ yposHem "ia", "ib" nnu "ic" Buoa B3pbiBO3aWMThl NPONOXEHbI BMeCTe B kabene Tuna C, kak ykasaHo
B 9.5.4, koMbuHauus ueneli OONMXHA OLEHMBATbCS B COOTBETCTBMM C 12.8 Ons onpeneneHns ypoBHS Buaa
B3PblBO3ALUMTbI, YPOBHSA B3PbIBO3ALMTbI 060PYN0BAHNS 1 NPUMEHUMON Py nnbl 060pyN0BaAHMS.

MprmeyaHve - MNpn NpoBefeHWN OLEHKU B COOTBETCTBMM C 12.8 MOXeT 6blTb YCTAHOBNEHO, YTO KOMOMHaUMS

6o/ble He sBNsieTCcst UCkpobe3onacHoM.

9 TpGﬁOBaHMSI K KaﬁeﬂSIM, coaepXxawum oaHy UiIN HeCKOJIbKO dNIEKTPUN4YeCKUux uenen

9.1 O6Lme NonoXxeHus
Ecnu kabenb ykasaH Kak 4acTb CUCTEMbI, TO:

- OnameTp OThefbHbIX MPOBOAHMKOB WAN XU MHOMOXW/bHbLIX NPOBOAHWKOB BO B3PbIBOOMACHOM 30HE OOMXEH
ObITb HEe MeHee 0,1 MM; 1

- padnanbHaga TonwmHa mn3onaunmn Kaxxgom Xunbl Kaéeﬂﬂ, cogep>xallero HeCKO/IbKO 3IeKTpun4eckunx uenen,
OONXHAa COOTBETCTBOBATb AMAMETPY NpoBOoAHWKA N MaTepuany nsondaumm ¢ MUHUManbHbIM 3HaA4YeHUeEM 0,2 mMm.

MpumeyaHne - JaHHbIA NYHKT He comepXuTt TpeboBaHMin 06 UCMNONb30BAHUN HEU30NPOBAHHbLIX MPOBOAHWNKOB,
KOTOpble NpefHa3HaYeHbl 415 COEANHEHUS MOCTOM B CUrHasNIbHOW cucTeMe. Takme NPpOBOOHMKN CHUTAIOTCA NPOCTbIMUI
obopynoBaHneM, a He CoeAMHNTENbHOMN NPOBOAKON.

9.2 InanekTpuyeckas NpoYHOCTb
9.2.1 Kabenu, cogepxatiume oaHy UCKpo6e3onacHylo aNeKTPUUYECKYIO Liemnb

N3onauma kabenelr, ncnonb3yembix Ons8 UCKpobe3onacHbIX Lenei, [OOoNMXHA BblOEPXMBATb UCMbITAHWME Ha
LN3NEeKTPUYECKYIO MPOYHOCTb C YABOEHHBLIM HanpsixeHneM nckpobesonacHoi uenu nnm 500 B cpenHekBanpaTnyHoro
3HayeHns nepemMeHHoro Toka (Mnm 700 B nocTosiHHOrO TOKa), B 3aBUCMMOCTU OT TOr0, Kakoe U3 3HaveHuin bonblue.
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9.2.2 Kabenu, copepxauiume 6onee ogHon nckpobesonacHom Lenu

Kabenn ¢ HeckonbkMMK LEensiMM He OOMXKHbl UCMONb30BaTbCs ANs I/ICKp0663OI'IaCHbIX uenewn ¢ HanpsaxXeHnew,
npesblWaoWwnm 90 B. Kabenu ¢ HeckonbkKUMWU UEMNSMU IOMXKHb BblOEPXMNBATb UCMbITaHME Ha OU3NTIEKTPUYECKYIO
NPOYHOCTb HE MEHEee:

a) 500 B cpenHekBagpaTtMyHOro 3HayeHus nepemeHHoro Toka mnm 700 B NOCTOSHHOrO TOKa, MPMNOXEHHOro
mMexnay noboit 6poHel w/unum aKkpaHom(amuy), COEAMHEHHbIMU BMECTE, U BCEMW CEPAEYHMKAMW, COEOUHEHHBIMU
BMECTE; U

b) 1000 B cpenHekBagpaTMyHOro 3Ha4YyeHns nepeMeHHoro toka mnm 1400 B NOCTOSHHOro ToKa, NpunoXeHHbIe
MEXAy XryToM, comepXaluM OfHy MOJIOBUHY COEOMHEHHbIX BMECTe XWn Kabens, u XryToMm, cogepXxalmm Opyryto
MOSIOBUHY COEAUHEHHbIX BMecTe Xu. [laHHoe uchbiTaHne He npuMeHsieTcst K kabensim, comepxawmm 6onee oOHOW
nckpobes3onacHo Lenn npu ycnoeum, 4To Kaxas uckpobesonacHas Lienb MMEeT TOKOMPOBOASILMIA SKpaH.

Ecnu VIHCpOpMaLI,VIFI OT npoun3soonTens Kabens HeOooCTynHa, TO WwucnblTaHne ,EI,VI(-)J'IeKTpI/Il-IeCKOVI NPOYHOCTHN
LOJIXHO NMPOBOANTLCS B COOTBETCTBMU C MPUMEHSIEMbIM CTAHOAPTOM Ha Kabenb Wn UCTbITaHUAMA OU3NEKTPUYECKOM
npoyHocTu cornacHo FOCT 31610.11.

anIMe'-laHVIe - HacToswwui CTaHOapT He Tpe6yeT NnpoBEpPKnN COOTBETCTBUA kabens cneundukaunm n3arotoBuTens.

9.3 UckpobesonacHblie NapameTpbl kabenen

WckpobesonacHble napameTpbl (C, U L., unn C, 1 L,/ R,) BN BCEX UCMONb3YEMbIX B UCKpoOe30onacHom cucteme
kabenei LONXHbI ONPENENATbCS B COOTBETCTBUM C OOHUM U3 Ceayowmx nepedncneHnii:

a) Hanbonee HebnaronpusTHble UCKpobesonacHble NapamMeTphbl, yKasaHHble U3rotTosutenem kabens;

b) wnckpobezonacHble napameTpbl, ONpedenseMble MyTEM 3aMEPOB, BLINOMHEHHbIX Ha 0Opasue, MeToAOoM
ucnbiTaHMii nckpobesonacHbix napamMeTpoB kabeneir, npuseneHHbiM B TOCT IEC 60079-14;

C) ECNN B COEOUHEHWWN 3a0eACTBOBAHbI LBE WM TPW XWUNbl YCNOBHO NOCTPOEHHOrO kabens (C akpaHoM unm 6e3)
LOJIXHbl NMPUMEHSITbCS cneayowme 3HadeHns: 200 nd/mM n (nnbo) 1 MkIH/M, NGO OTHOWEHWe UHIOYKTUBHOCTM K
CONPOTUBNEHNIO L. /R,, Nofy4yeHHoe feneHnemM 1 MKI'H Ha conpoTmMBReHne KOHTYpa, yKasaHHOe N3rotosmutenem Ha 1

M OnuHbl. B KayecTse anbTepHaTuMBbl, N8 3HaYeHWA Toka /, 00 3 A gonyckaeTtcs Mcnonb3oBaTb oTHoweHue L/R,
pasHoe 30 MK H/Om.

Mpn wucnonb3oBaHum cuctembl FISCO TpeboBaHus Kk napameTpam kabens [ONXHbI COOTBETCTBOBATb
npunoxexuto G.

9.4 TokonpoBoasLue aKpaHbl

Ecnu  TokompoBomsiwme skpaHbl obecneyvBaloT  3awmuTy  OTAENbHbIX  UckpobesonmacHbix uenen  ans
npenoTBpaWeHns CoednHeHNs Takux Lenei apyr ¢ OpyroM, To 3kpaH AonXeH obecneynBatb MOKPbITUE HE MeHee
60% BCel OnuHbI kabens.

9.5 Tunbl Kabenei ¢ HECKONbKMMM LLENAMMN
9.5.1 O6wme TpeboBaHMA

Kabenn ¢ HecKONbkMMK LENsiMA JONXHbI OblTb OTHECEHBI K Tuny A, Tuny B nam tuny C ¢ uenblo npuMeHeHus
noBpeXaeHuin 1 oueHkn 6eaonacHocTn kabenen B uckpobesonacHoi cucteme. Tunbl kabenei ykasarbl B 9.5.2, 9.5.3
n9.54.

9.5.2 Ka6benb tTna A

Kabenb ¢ HECKONbKUMM LiENsiM1, KOTOPbIA MMEET TOKOMPOBOASWME 3KpaHbl, obecneyrBatowme MHAMBULYanbHyio
3awuTy cornacHo 9.4 ans Kax.non nckpobesonacHol Lenu.

9.5.3 Ka6benb Tvna B

Kabenb ¢ HECKONBKUMK LiENSMM, KOTOPbIA HEMOLABMXHO 3aKPEneH, 3aWuileH 0T NMOBPeXAEHWA Npu MOHTaXe 1
He COAepPXUT HWX OAHONM LEnn C MakcumarbHbIM HanpsixeHmem U, npesbiwaowmm 60 B.
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9.5.4 Kabenb Tna C

Kabenb ¢ HeCKONbKUMU LiensiMu, KOTOPbIA HE OTHOCUTCSA K TUMY A nnu B.

10 O60n04YKM

O60n04KM, MCMONb3yeMble AN MOAKMOYEHWS OTAENbHbIX UCKPOOE30MmacHbIX Lenein, Takme Kak KNeMMHble
KOpobkW, AONXHbI obecneunmBatb pasneneHns LN BHEWHEro COeOVMHEeHWs YCTPOWCTB WM COOTBETCTBOBATb
npumeHsiembiM TpebosaHunam FTOCT 31610.11 k obonoykam.

11 3asemneHune N coegmnHeHe UCKpPobe3onacHbIX CUCTEM

B TexHM4YeckoM onucaHMM CUCTEeMbl [HOOMXHO OblTb YeTKo yKasaHo, Kakad To4yka Wan TOYKU CUCTEeMbI
npenHasHa4deHbl N4 3a3eMneHund, a Takxe cneunanbHble TpeéoBaHVIFI K TakoOMy coegUHEeHMIO.

Cl-IVITaIOT, 4TO WMCNONb30BaHMe yCTpOI7ICTB 3allinTbl OT MNepeHanpsaXeHusa, KOTopble COedUHAKT LUelnb W
KOHCTPYKUMIO C MOMOLLbIO HENMHENHbIX YCTPOMCTB, TaKWX Kak rasopaspsgHble TpyokuM M MonynpoBOOHUKU, He
ABNSIETCA OTPULATENbHO BAMSAIOWMM Ha UCKPOOGE30MacHOCTb Lenu Npu YCNoBUKU, YTO MPW HopManbHol paboTe Tok
yepes yCTPOKCTBO cocTanseT MeHee 10 MKA.

MpumeyaHve - Ecnv npoBOAUTCS MCMbITaHWE M30AsUMW Npu HanpsixeHun 500 B, To moxeT noTtpeboBaTbes

OTK/IIOYEHMEe YCTPONCTB 3aWnThbl OT NepeHanpsaXeHuin, 4T0ObI OHW HE Nckaxanm pe3ynbTat uaMepeHus.

I'IpmmeHeHme MeToO0B OrpaHnyeHnsa nepeHanpsaXxXeHuns B VICKp0663OI'IaCHbIX cucteMmax no/1kHO OCHOBbIBATbCA Ha
OOKYMEeHTa/NIbHO NoATBEP X AEHHOM aHannae nencrseuns HEenpsMoro MHOrokpaTtHoro 3asemMmneHunsa ¢ y4eTtom Kputepumes,
onpeneneHHbIX Bbllle. I'Ipm oLeHKe I/ICKpO6e3OI'IaCHOI7I CcnUCTEeMbl He0bX0aMMo y4ynTbiBaTb €MKOCTb U MHOYKTUBHOCTb
orpaquMTeneVl nepeHanpsa>XXeHus.

12 OueHka Uckpobe3onacHOM CUCTEMBDI

12.1 O6wume TpeboBaHUSA
CooTBeTCcTBME UCKPOOE30MACHOI CUCTEMBI AONXHO BblTb M0ATBEPXAEHO CNEAYIOWNM:

a) NPWUrogHOCTBID OTAENbHOrO 060PYAOBAHUS ONS B3PbIBOOMACHOW 30HbI B COOTBETCTBUM C MPUMEHUMbIMU
TpeboBaHnaMU k yctaHoBke, Hanpumep TOCT IEC 60079-14;

b) npurooHocTbio 0TAENBHOrO 060PYLOBAHNS CUCTEMbI B AMana3oHe TeMMepaTtyp oKpyXatower cpeapl Ans Mect
€ro yCTaHoBKU;

C) CpPaBHEHNEM BXOJHbIX U BbIXOAHbIX XapakTePUCTUK N NapamMeTpoB OTAENbHO OLEHMBAEMbIX YCTPONCTB.

MpumeyaHve 1 - NHorpaa 6e3onacHOCTb NONEBOrO YCTPOWCTBA NOMHOCTLIO ONPenenseTcs TONbKO OLHUM U3 3TKX
napameTpoB. B TakoM cnyyae HeykasaHHble NapaMeTpbl HE UMEIOT 3HaYEeHUS;

d) napameTtpamu kabenein coeaMHNTENbHON NPOBOLKMW;

€) BANSIHNEM HENCNPABHOCTEN B Kabensix;

f) NpUrogHOCTbIO U BAMSIHUS NPOCTOro 060pyA0BaAHUS;

g) paccMOTpeHneM pasaeneHnin OKOHEYHbIX Y COeANHUTENbHbIX YCTPONCTB; a TakXe

h) yueToM 3a3emneHns n ypasHusatLlero coeanHeHns.

Ecnu OOCTynHa BCH H606XO,£I,VIMaFI VIHCpOpMaLI,VIﬁ, MO>XHO NPUMEHWTb noacyeTt HeMCHpaBHOCTeVI K CUCTeEME B
LenoM, gaxe ecnvm MCcnonb3ylTcs ycTpoicTtea, cooteetcTeytowme MOCT 31610.11. HdaHHbIA nooxon sBnseTtcs
anbTepHaTUBHbLIM MO OTHOLWEHWNIO K 06bl'-IHOMy NPOCTOMY CPpaBHEHWIO BXOOHbIX N BbIXOOHbIX XapakKTepucTuk oTneibHO
CcepTMdMUMPOBAHHOr0 060pYyL0BAHUS.

Jns ypoBHS BMOa B3pblBO3AWMTHl "YPOBHA BMAA B3PbiBO3aWMTbl "iC" HEWCNPaBHOCTW MONEBON NPOBOLKMU
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Yy4nTbIBAKOTCA TONMbKO B TOM C/iyydae, eCnm Ncnob3yrTCA kabenn tmna C.

MpumeyaHue 2 - CYNTalOT, 4TO NPUMEHEHMNE MOBPEXOEHU B CUCTEME B LIENIOM SIBNISIETCS MEHEe XECTKOW Mepoil,
4eM MpUMEHeHVe NOBPEXAEHUI K KaxX Ao eamHuue obopynoBaHns, TeM HE MEHEe, CYMTAeTCs, YTO 9TO AOCTATOYHO
ons obecneyeHusi NPMEMNIEMOro YPOBHS 6€30MacHOCTML.

12.2 Cuctembl, copepxallue TONbKO YCTPOMUCTBA, cepTudpuumpoBaHHblie B cootBetcTBuMM ¢ TOCT 31610.11

Ecnu cuctema conepXuT TONbko YCTPOMCTBA, KOTOPbIe BblNn N0 OTAENbHOCTM OLEeHeHbI Ha cooTBeTcTBrne TOCT
31610.11, ponxHa OblITb NPOAEMOHCTPMPOBAHA COBMECTMMOCTb BCEX YCTPOWCTB, BKJ/IIOYEHHbIX B CUCTEMY.
MoBpexXoeHns B yCTPOMCTBAX YXe YY4TeHbl, U AaNibHellee pacCMOTPEHNE HencnpaBHocTel He TpebyeTcs.

12.3 Cuctembl, conepxallime yCTpOMNCTBa, KOTOpble He 6blIv NO OTAENbHOCTM OLLeHEHbl Ha COOTBETCTBUE
FOCT 31610.11

Ecnu cnctema comepXut ycTponcTBa, KOTopble He Oblv MO OTAENbHOCTM OLeHeHbl Ha cooTtBeTcTBue TOCT
31610.11, Torga ata cuctema Lno/xHa 6blTb NPOaHaNM3MpoBaHa B LIeSIoM, Kak ecnn 6bl oHa Hbina ycTpoicTeoM. CMm.
npunoxenHve F ans nHgpopmaumm o npoctoM o6opyaoBaHnm.

12.4 Cucrtembl, copepXxalime 0AUH UCTOYHUK NMUTaHUS

Ecnn cuctema COOEepPXNT OANH UCTOYHUK MTAHUA, TO BbIXOOHbIE MapaMeTpbl NCTOYHUKA NMUTaAHUA YYUTbIBAKOT
O6prB, KOPOTKOE 3aMblkaHWE W 3aMblkaHWEe Ha 3eM/0 BHEWHero coegnHnTenbHOro kabensi. CnenoBaTtefnbHo, HeT
HeobxoAMMOCTY B AaflbHEeeM paccMOoTpeHnn aTux I'IOBpQ)K,EI,GHVIVI.

Ecnu ykasaHo, 10 U,, I;, W P KaXJA0ro yCTpoicTea B CUCTEME AONXHbl ObiTb Gonblue v pasHel U,, I, u P,
NCTOYHMKA NMTaHNA COOTBETCTBEHHO.

MpumeyaHne - B nprnoxeHnn A npruBeaeHbl AONONHUTENbHBIE CBEAEHWS MO aHannady Takux NpocTbIX Leneil.

12.5 Cucrembl, cogepxatime 6onee 0gHOro UCTOYHMKA NUTaAHUA
12.5.1 O6me NonoxeHus

Ecnu cnctema coaoepxuTt 6onee 04HOro NCTOYHMKA nnTaHu4, 10 HeobxoOMmMo npoBecCTn OUEHKY Npn HopMalbHbIX
yCNnoBu&ax n ycnoemsax ¢ BHECEeHHbIMU NOBpeX AEeHNAMU ONA KOM6VIHI/IpOBaHHbIX MCTOYHUKOB NUTAHNA:

a) MakcmManbHOro BbIXOAHOro Hanpsixexusa U,
b) MmakcmmanbHOro BbIXOAHOrO TOKa 7, ; U
C) MakcunMasnbHOM BbIXOOHOW MOWHOCTY P, .

MprmeyaHve 1 - 9T napameTpbl MOryT TpeboBaTb Pas3nnyHbix KOMOMHALMI MOBPEXAEHNIA.

Mpn OuEeHKe BLIWEN3NOXEHHOrO MO TWMY COEAMHEHWSt OONXHO ObiTb YCTAHOBNEHO, HEobXoouMo nu npwu
HOpMasibHOW paboTe 1 B YCNOBUSX C BHECEHHbBIMY NMOBPEXAEHUSMU YYNTBIBATL CYMMY HanpsiXeHui, CyMMy TOKOB UM
CYMMbl KaK TOKa, Tak 1 HanpsxeHus.

Vicxoos M3 BbIWEN3TOXEHHOro, ONns 6e3onacHoro noaoknwyeHnsa K KOM6I/IHI/Ip0BaHHbIM NUCTOYHUKAM NUTaHUA
IOMXHa 6bITb nposeneHa oueHkKa cnenyuwmnx napaMeTpoB:

[) MakcumanbHas BHelwHss eMkocTb C,; 1 (n16o)
[l) MakcMmanbHas BHEWHSS UHOYKTUBHOCTb, L, ; Nnbo
[1) MakcMManbHOEe OTHOWEHWE BHELWHMX UHOYKTUBHOCTMW 1 CONPOTUBNEHNUS L, /R, LNS NOAKNIOYEHHbIX Kabenen.

Jlobas npoBepka, OCHOBaHHAs Ha UCMbITAHUSIX, OONXHA BbIMNOMHATLCS C UCMONb30BaHNEM UCKPOobBpasytouero
mexaHunama B cooTBeTcTBMM ¢ TOCT 31610.11 c yyetom KoachdomumeHTa 6e3onacHOCTM KOMOMHUPOBAHHOIO
obopynoBaHus.

U,, I; N P Kaxnooro YCTPONCTBa B CUCTEME OONXHbI 6bITb 60NblWe UK paBHbl U,, I, 1 P, COOTBETCTBEHHO, KakK
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onpeneneHo Bbie.

MpumeyaHve 2 - B npunoxeHun B nokasaH aHanus, koTopbii Oynet mcnonb3oBatbcs B Havbonee vacto
BCTPEYAIOWMNXCA KOMOMHALMSAX WCTOYHUKOB MUTAHWSA C NIMHENHbIM PE3UCTMBHBLIM OrpaHuyYeHneMm Ha Bbixoge. B
kadecTtse anbtepHatmsbl [OCT IEC 60079-14 npenocrtasnsieT ynpoWeHHbI aHanna, KOTopbI NPUMEHUM Ans Lenew
rpynnbl I ¢ ypoBHeM Buaa B3pbiBO3awmThl "ib", roe WCTOYHWKM NUTAHUA SBNSIOTCA CBS3aHHbIM 0O0PYLOBAHMEM.
AHanns MoXeT TakXe BK/KYaTb UCMbiTaHMe Ha MCKPOoBOe BocnnameHeHne B cootsetcteum ¢ TOCT 31610.11.

12.5.2 CucteMmsbl, cogepxalime MMHEeNHbIE U HeIMHEeNHbIe UCTOYHUKM NMUTaHUSA

OueHka cuctem, cooepxxawmx bonee 0OOHOrO0 WCTOYHMKA SHeprumn, Xot4 O6bl OOMH U3 KOTOPbIX ABNAETCA
HeNIMHEeHbIM, OO/IXHa OblTb BbINONHEHA pa6OTHI/IKOM, o6nana+ou4v|M COOTBETCTByI-OI.I.I,GVI KOMMNeTeHumMen n 3HaHMeM
KOHCTpyKUMK N 6e30nacHOCTN HeNNHEeNHbIX VICKp06630I'IaCHbIX WCTOYHMKOB NMUTaHUS. Takas oLeHKa He MOXeT ObiTb
nony4yeHa Ha oCHoOB€e TOJIbKO BbIXOAHOIo HaNps>XXeHus U BbIXOOHOIro TokKa.

Jobble ocobble ycnoeugd, OTHOCSWMeCa K Takom cucteme, OONXHbI OblTb 4YeTko yKa3aHbl B TEXHU4YECKOM
onncaHunm CUCTeMbl.

Ecnn nckpobesonacHas cuctema comepxut 6onee OOHOMO WCTOYHUKA 3Heprum, XoTs 6bl OOAWH U3 KOTOPbIX
ABNSIETCA HENUHENHbIM, TO He MOoXeT ObiTb WCMoMb30BaH METOL OLEHKW, OMucaHHbii B npunoxeHun B. B
npunoxeHnn C 0O6BbSACHSETCH, KaKk MOXHO MPOBECTU aHanvM3 CUCTeMbl, ecnv KOMOuHauusi COOAepXWUT OOVH
HENUHEMHbIA NCTOYHUK NUTAHUS.

Ha pucyHke 1 nokasaHbl NPUHUMUMLI aHaNN3a CUCTEMbI.

Ecnm  ncToyHmku 3Heprmm uMerT pa3Hoe BbIXOAHOE HanpsaXxeHue, HeobxoaMMo y4nTbiBaTb noboe
OONONIHUTEeNbHOE paccesHne B Lensax perynmposaHns.

KombuHupoBaHHoe L,/ R, MOXET ObiTb ONPenENEHO 9KCNEPUMEHTANBHO ONS HENMMHENHBIX NCTOYHNKOB MUTAHUS
MyTEM WUCMNbITAHUS LENN C HECKONbKUMM OUCKPETHBIMUA 3HAYeHsMK L, U R, Ha UCkpobe3onacHoCTb B COOTBETCTBUN
¢ FOCT 31610.11, npy 3TOM UCMONb3yeMble 3HA4YeHUs R, HAXOAATCA B AManasoHe OT MOYTU KOPOTKOro 3aMblKaHUs
(MakcumanbHoe I,) 0O NOYTW pPasoOMKHYTOM uenn (I, CTPEMUTCS K HYMIO) U YCTaHOBMBLIASCA TEHAEHUUS
rapaHTupyerT, 4to L, /R, NPOAAYT UCMbITAHWE HA UCKPOBOE BOCM/IAMEHEHNE.

Mpumeyanve 1 - B npunoxennn C npeactaBneHbl LOMNONHUTENbHbIE PEKOMEeH4ALMN, BKOYas MeToL oueHKM 6e3
HeobX0aMMOCTV NPOBEAEHNS UCMbITAHWIA HA NCKPOBOE 3aXMUraHne Ons CUCTEM C He Bonee Yem OOHWUM HENUHENHbIM
WCTOYHMKOM MUTAHUS.

Ecnun cuctema ¢ HECKONbKNUMUN UCTOYHUKAMU MUTAHUS COOEPXUT TONbKO OAMH UCTOYHMK NMUTAHWUS C YNPaBisieMbiM
MoNyNnPOBOAHUKOM OrpPaHUYEHMEM HaMPSIXEHUS WM Toka U eCnM 9TOT WCTOYHWK NuTaHus Obin OueHeH B
cootBetcTBuMn ¢ TOCT 31610.11, oueHka NepexonHbIX MPOLECCOB TAKOro WCTOYHMKA MUTAHUS YXe y4TeHa U He
TpebyeT nanbHelwee pacCMOTPEHME.

Ecnu poctynHa Bcs Heobxogumas MHopMaums ONs MNPOBELEHMS OLEHKW, aonyckaetcs, 4Tobbl cuctema
copepxana 6onee 0fHOr0 UCTOYHUKA MUTAHUS C YNpPaBsieMbIM MOJTYNPOBOAHVKOM OFPaHUYEHUEM HaMpPSiXXeHWs Um
TOoKa. B 3TOM cnyyae Bcsi cucTeMa OofixHa oueHuBatbes B cootBeTcTBum ¢ TOCT 31610.11 B uenom, kak ecnu bbl
oHa 6bina yCTpONCTBOM.

MpumeyaHne 2 - He npegnonaraetcs, YTO Bblleyka3aHHOe MOXHO 6ymeTt ycTaHOBMTb 6e3 gocTyna K MofiHbIM
yepTexam KOHCTPYKLUNN HENNHEHbIX NCTOYHNKOB 3HEPruun.
12.6 MpocToe o6opynoBaHue

MpocTtoe obopynoBaHme, UCMob3yeMoe B NCkpobe3onacHo cucTemMe, LOMXHO COOTBETCTBOBATL TPpeBOBAHUSAM K
npocTomy obopynoaHuio FOCT 31610.11 1 AONXHO 6bITb NOEHTUMUNPOBAHO B TEXHUYECKOM OMUCAHUN CUCTEMBI
Kak npocTtoe obopynoBaHue.
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OueHnTE
WEKPOGEIONECHYH
cUCTEMY
L
OfopynoBaHne Her MPHMEHATE
GOOTBETCTaYET - NPHHLAMNE
MOCT 31670.11 FOCT 31610.17
Oa
L
Wenoneayetca Aa BrinonHaTe
TONLKD OAUH e  PEKOMEHOELWK
HETOHHHE MATAHHA? NPUNCHEHKA A

Het

Na BrinonHATs
pEROMEHAALMK
npunoseHan B

BCe MCTOYHHEN
NUTAHKUA NHHEAHBIE?

L |

L |

Het

Menons30BaTs
COoCTaBENTE
MHCTRYKUMH
M3 npnn%};enml c Y TEXHWYBCKDE
cnodWanicTa CHCTEMEB!

PucyHok 1 - Cxema OLEeHKN CUCTEMBI
12.7 OueHkKa eMKOCTU, UHAYKTUBHOCTU U oTHowweHus L/R kabens
12.7.1 O6Lme NoNnoxeHus

Cymma Bcex C;, n C, BOnXHa 6biTb MeHblwe unu pasHa C,,.

Cymma Bcex L, n L, [ONXHa ObiTb MeHblle Unn pasHa L,. B kauecTse anbTepHaTtuBbl, €CIN OTHOWEHWE L, /R,
NCTOYHVKA 3Heprum 6onble, Yem L./R,, TO L, MOXHO He yYnTbiBaThb.

3HayeHua C, wu L,, BO3MOXHO, noTpebyetcs nepecuntatb, OCHoBbiBascb Ha 12.7.4. 3HaueHue L,/R,
BO3MOXXHO, NOTpebyeTcsi nepecuntaTb, OCHOBbIBasCb Ha 12.7.5.

12.7.2 Heyka3saHHble napameTpbl

Ecnn ykasaHue napameTtpos McKpo6e3onacHOCTW AN anemeHTa 060pynoBaHWs He BKNo4YaeT (;, TO MOXHO
CuMTaTh, YTO 3HAYEHNE C, PABHO HYIO.

Ecnn ykasaHue napameTpos McKpo6e3onacHoCTW AN anemeHTa 060pynoBaHWs He BKMo4YaeT L., TO MOXHO
CuMTaTh, YTO 3HAYEHNE [, PABHO HyNIO.

12.7.3 PerynupoBka BbIXO4HbIX NapaMeTpoB A5l YPOBHS BUAA B3PbIBO3aLLUTDI

Ecnu obopynoBaHve ¢ ypoBHEM BMaa B3pbiBO3aWmMThl "ia" unm "ib" ncnonbsyetcs B cucteme, Tpebytollein ypoBHS
BMOA B3PbIBO3AWMTHLI "yPOBHSA BMIA B3pblBO3awmThl "ic", nameHeHne koadpcpuumeHta besonacHoctn ¢ 1,5 no 1,0
MOXET KOHCEPBaTUBHO NMPUMEHSTLCA NyTEM YMHOXEHNS BbIXOAHbIX NapamMeTpoB nckpobesonacHoctn C,, L, U L, /R,

Ha nBa.

12.7.4 BnnsiHne COBOKYMHOM COCPEAOTOYEHHOW €MKOCTU U UHAYKTUBHOCTU
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Ecnn cymma 3HaueHwin C, Bcex yCTPOWCTB npesbiwaeTt 1% oT 3HadYeHus C, B LUenu, a CyMma 3Ha4YeHun [, Bcex
yCTpOIACTB NpeBbiwaeT 1% OT 3HayYeHns L, B Lenu, AONyCTUMbIe 3HadYeHns C, U L, Lenu AONXHbl ObiTb onpeaeneHsb
OJHVM U3 credyrowmx MeTogoB:

a) yMeHblueHe obonx napameTpoB BABOE, Npy 3ToM C, Lenu JOMONHUTENbHO OrPaHNYMBaETCS MakCUMyMOM B 1
mMk® gns rpynn | v il v nogrpynn lIA, 11B n 8 600 HP gns noarpynnsl 11C.

Ecnn cuctema nutaetcss o1 OOHOTO WCTOYHMKA MUTaHWS C yKasaHHbIMU LOMYyCTUMbIMA 3HadYeHusiMu napbl C
nMoc L, TO 3TV 3HAYEHUS HEe JONXHbI ObiTb MEHbLIE CyMMbl BCEX C; NMOC C, 1 CyMMbl BCEX [; NNIOC L, B CUCTEME;

b) ucnbiTaHne KoMbUHaUMKM Ha nckpobesonacHocTb B cooTBeTcTBUM ¢ TOCT 31610.11;
C) ncnonb3osBaHue kpusbix B C.7.

MpumeuyaHne - Ecnm cuctema CcoOepXMT KakK COCPedOTOYEHHble €eMKOCTM, Tak W COCPedoTOYEHHble
WHOYKTMBHOCTM, WX B3aUMOLEWNCTBME MOXET YBENNYMTb PUCK BO3HUKHOBEHMSI WCKP, CMOCOBHbIX BbI3BATb
BOCM/aMeHeHue. OTa npobnemMa pelaeTcss OrpaHNYeHWeM WHOYKTUBHOCTU U €eMKOCTUM YCTPOMCTB, a He
pacnpeneneHHbIMM napamMeTpammu kabensi.

12.7.5 OnpeneneHue L/R

Wcnonb3osaHne napametpa L/R paspelweHo TONbKO B TOM Cny4ae, €Cnu CyMma 3Ha4yeHUn C; BCEX YCTPOWCTB
MeHble unm pasHa 1% ot C,.

Ecnn cymma Bcex 3Ha4YeHuin [, BCeX YCTPOWCTB MeHblie 1 pasHa 1% oT L,, TO pa3peleHHoe COOTHOWeHne
L./ R, kabens cumtaeTcs 9KBMBANEHTHBIM COOTHOWEHWIO L, /R, NCTOYHUKA (MCTOYHMKOB) NUTAHMS.

Ecnn cymma 3HaueHuin [, BCeX yCTPOMCTB mpesbiwaet 1% oT L, v cucTema NuTaetcs OT OAHOro JSIMHENHOro

NWCTO4YHUKaA, a YCTpOIZCTBO nMeeT 4eTko onpeneneHHble UHOYKTUBHOCTb W CONpoTuBNeHWe, noaTBepXAeHHble
,D,OKyMGHT&LI,I/IGVI nnn KOHCTDYKLI,I/IGIZ, TO Ons onpeneneHmst NpUMEHUMOro OTHOWEHUS L,/R, Wnn Ons yBenndyeHus

JONyCTMMON MHOYKTUBHOCTH kabens L. MOXeT ncnonb3oBaTbCs Noaxoa, OMUCaHHbIN B MPUNIOXEHUN D.

[ns cnctem ¢ 6onee 4eM OHMM UCTOYHUKOM MUTAHUS, rAe CyMMa 3HaYeHWUin [, BCeX YCTPOWCTB npesbiwaeTt 1%
OT COBOKYMHOrO L, BCEX UCTOYHVKOB, HENb3S OMPenenunTb OTHOWeHne L,/R,, n kabenb OONXEH COOTBETCTBOBATb
npeneny L.

Ecnm cuctema wvMeeT OOVH NIVMHEMHbIA UCTOYHWUK MUTAHUS W 4YETKO onpeneneHHble WHOYKTUBHOCTb W
conpoTmeneHne, noaoTeepXxneHHble ,ElOKyMeHTaLlMGIZ nnn KOHCprKLlI/IGI7I, 6e30nacHoOCTb MHOYKTUBHbIX MapameTpoB
CUCTEeMbl MOXET OblTb noateep>XnageHa nogxonoMm, onncaHHbIM B NPUIOXEeHUN D.

12.8 MoBpeXxaeHus B Kabensix ¢ HeCKONbKUMU LiensiMmn

B 3aBucmMocTn oT Tna kabens, onpeneneHHoro cornacHo 9.5, NpuMeHsieMoro B MCKPoHe3onacHbIX CUCTEMAX,
HeobX0auMO yYnTbIBaTb CNenyolee:

- ons kabeneit Tuna A n Tuna B - Hukakue nospexnaneHna mexany uensamm He y4ntbiBatoTt; 1

- ona kabeneit Tvna C - NOBPEXAEHUS, BKAOYAOWME [0 LBYX KOPOTKUX 3aMblKaHWiA MeXJIy MPOBOLHMKaMMU U
OAHOBPEMEHHO O YeTblpex pas3MblkaHuii MPOBOLHUKOB, co3aatowme Hambonee HebnaronpusTHbIE YCNOBUS, AOXKHbI
oLeHnBaTbCs Ha cooTBeTcTBUE TpebosaHmsm TOCT 31610.11 K UICKPOBOMY 1 TEMOBOMY BOCMNAMEHEHNIO.

12.9 Tunosbie NPOBEPKU U TUMOBbIE UCTbITaHUS
Ecnn ons noateBepxaeHus uckpobesonacHoctTn TpebyeTcs nNpoBeLeHVe TWUMOBbIX NPOBEPOK WAW TUMOBbIX

ncnbITaHUin, To He0BX0OMMO NPUMEHSITb MeToAdbl, onpeneneHHole B FOCT 31610.11.

13 MNMpeponpeneneHHble CUCTEMbI

Cunctema 1 Bce ee oThefbHble YCTPOCTBa MOryT ObiTb NpeaonpeaenieHbl U NpeaBapuTeibHO OLEHEHbl Takmum
0bpa3om, 4Tobbl coeanHeHNe OTaeNbHbIX YCTPOWCTB U kabenen 6biNo 4OCTaTOYHO XOPOLWO N3BECTHO. B Takom cnyyae
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TpeboBaHNa HacTosWero cTaHaapTa K oueHKe MoryT 6biTb ynpolweHbl. OOHOR 13 Takux npenonpeneneHHbIX CUCTEM
asnsetca cuctema FISCO. OueHka cuctembl FISCO npusegeHa B npunoxerum G.

MpumeyaHne - [pyrum npuMepoMm npenonpeneneHHon CUCTeMbl SIBAsSieTCSl 2-npoBofHasi uckpobesonacHast
cuctema Ethernet (2-WISE), koTopas paspabaTtbiBaeTcsi B COOTBETCTBUM C [2].

MpunoxeHune A
(cnpaBoyHoe)

OueHka npocTon NCKpo6e3onacHom CUCTEMbI

BonbwrHCcTBO McKkpobeaonacHbIX CUCTEM - MPOCTble CUCTEMbl, colepXawue OAWH WCTOYHWK NUTaHUs B
cBsi3aHHOM 060pyaOBaHWK, NMOAKIYEHHOM K OOHOMY YCTAHOBNIEHHOMY Ha MecTe 3KCrnayatauum uckpobesonacHoMy
obopynoBaHuio. B HacTosiwem npuaoXeHWU AONns MOSICHEHWS MeTofa aHanvM3a WCMonb3oBaHa KoMOMHauus
TeMnepaTypHOro aatymka u uckpobesonacHoro MHTepgoerica, NPUBEAEHHbIX B MPpUnoXxeHun E.

Mpexnae Bcero Heo6Xo4MMO yCTaHOBUTb AaHHble 0 6e30nacHOCTV ABYyX YCTPOWCTB B LENW. ST OaHHbIE Nyylle
B3ATb M3 KOMMU CepTudMKaTa, WHCTPYKUMIA WM KOHTPOJSIBHOTO YepTexa, KOTopble A0MXHbl 6blTb OOCTYMHbI
pa3paboTunKy cucTeMmbl. B 4acTHOCTW, MPU NPOEKTUPOBAHUM CUCTEMbI LONXHbI OblTb Y4TEHbl Ntobble cneunanbHble
yCcnoBusi npuMeHeHusi. WHdpopmaumsi, KOTOpPYy cheflyeT MepeHecTM B TEXHWYECKOe OnucaHue CUCTEMBI,
onpenensieTcs HeobX04MMOCTbIO YETKOro 0OOCHOBAHMS OLEHKM CUCTEMBbI, U LONXHA OblTb OTHOCUTENBHO MPOCTONA
LNsi CO30aHNsA YepTexa KOHKPETHOM YCTaHOBKM Ha OCHOBaHMMW AOCTYNHOM pa3paboTumky cucTeMbl JOKYMEHTOB.

CoBMeCTMMOCTb ABYX YCTPOWCTB yCTaHaBNMBAKOT CPaBHEHMEM [LaHHbIX ONS Kaxgoro ycTtpowctea. opapok
TaKOW OLLEHKW Cneayowmnii:

a) cpaBHMBAIOT NOArpynnbl 060pynoBaHns. Ecnu oHW pasHble, TO NOArpynna CMCTEMbI ONPENENSeTCs HanuMeHee
YyBCTBUTENbHON MNOArpynnon. Hanpumep, ecnnm 0JHO YCTPOMCTBO OTHocuTcs Kk nogrpynne 1IC, a gpyroe - «
noarpynne IIB, To Bcs cuctema oTHocutcs K noarpynne 1IB. OBbIYHO MCTOYHMK NMUTAHWSA, CEPTUMULMPOBAHHBIA Kak
[IC, umeeT ponycTuMmble BbIXxOAHbIE napameTpsl (L,, C, U L,/R,) ans noarpynn 1B n lIA. Ecnu npumensiiotca 6onee

BbICOKWE 3HA4YEeHUA, TO 3TW NapaMeTpbl NCMONb3YIKOTCA ONd onpeneneHnsa noarpynnbl CUCTEMbI;

b) cpasHuBalOT ypoBHU Buaa B3pbiBO3awmThl "i". ECAM OHWM pasHble, TO cucTemMa NpuHMMaeT Camblii HU3KWIA
YpOBeHb BMAa B3pblBO3AWNTbI "i" AN 9TUX ABYX YCTPOWCTB. [10aTOMY, €cnv O4HO YCTPOMNCTBO OTHOCUTCS K YPOBHIO
BMAa B3pbiBO3aWMmMThl "ia", a Apyroe - K YpOoBHIO B3pbiBO3awmThl "ib", TO 1 BCA cuctema OTHOCMTCH K YPOBHIO BMAa
B3pblBO3awWwmThl "ib". ICTOYHWK nNuTaHns, cepTuuumpoBaHHbIi C YPOBHEM BMAa B3pbIBO3AWMTHI "ib", MOXET UMeTb
napameTpbl, OOMNyCTUMbIE AN MPUMEHEHMS B LensX YPOBHS BuAa B3pbiBO3awuThl "ic". Ecnu npm npoekTnposaHmu
CUCTEMBI UCMOMb3YIOT 3TW BONee BbICOKUE 3HAYEHUS, CUCTEMY OTHOCST K YPOBHIO BUA B3PbIBO3aWMTHI "ic”;

C) onpenensioT TemnepaTypHblii  knacc  mckpobesonacHoro obopymoBaHus,  yCTAHABIMBAEMOro  BO
B3PbIBOONACHOM 30HE. TeMnepaTypHblii Knacc yCTpoWcTBa MOXET OblTb pasHbiM 41si Pa3HbiX YCNOBUIA NPUMEHEHWS!
(0bbl4HO ONA pasHoi TemnepaTypbl OKpyXatowei cpeabl uanm U;, I, W P), n Heobxoammo BbibpaTb W 3anucatb

COOTBETCTBYIOWMIA Knacc. CnefyeT NOMHWUTL, YTO TEMNEPATYPHbIA Knacc nmeeTt o6opyaoBaHue, a He CUCTEMA;
d) 3anvceiBaloT LOMYCTUMbIA AMana3oH TemMnepaTypbl OKpyXatower cpeabl KaxAoro yCTponcTea;

e) CpaBHMBAOT BbIXOAHbIE MapaMeTpbl UCTOYHMKA NUTaHUs - HanpsxeHwe U,, TOK /[, W MOWHOCTb P, C
BXOOHbIMW/ NMapameTpamun yCTpOI7ICTBa Ui’ [i n PI BbixoaoHble napamMmeTpbl He OO/XHbI NpeBbIWaTb COOTBETCTBYOWNE

BX0AHble napameTpbl. MIHorna 6e30nacHOCTbL MONEBOro YCTPOMUCTBA NOMHOCTBLIO ONpPefeneHa TONbKO O4HUM U3 3TUX
napameTpoB. B aToM cnydyae HeykasaHHble napamMeTpbl HE UMEIOT 3HAYEHUS;

f) onpenensitoT ponycTumble napameTpbl kabens cornacHo 12.7;

g) Y6e)K,£l,aI'OTC$I, 4TO CTeneHb unlondauum OoT 3eMnn npuemnema uUnun TpeéoBava K 3a3eMJ/IeHNO0 CUCTEMbDI
BbIMO/THEHDI.

Ecnn BCce 3Tn KpUTEPUN BbINONHEHDBI, TO COBMECTUMOCTb ABYX YCTPOWCTB yCTaHoBNeHa. Y jo6HbIn cnocob 3anucu
pe3ynbTaToOB OLEHKU - cocTaBneHne Tabnuubl. B cnenytowem npumepe (cM. Tabnuuy A.1) ncnonb3oBaHbl 3HAYEHWS 13
TUMOBOrO YepTexa CUCTEMbI (CM. pUCYHOK E.1) 1 BbINONHEHO CpaBHeHUE Mckpobe3onacHoro nHTepaerica u garymka
Temnepartypbl.

Tabnuua A.1 - OueHka NpocTol CUCTEMBI
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OT1an MapameTp NckpobesonacHbilit Hatumk Cuctema
OLIEHKM WCTOYHVK NMUTAHMUS | TEeMNepaTypsbl

a) Moarpynna Inc Ic Ic
obopynoBaHus

b) YpoBeHb Buaa ia ia ia
B3PbIBO3AWMTHI Lienu

C) TemnepatypHas He npumeHsietcs T4
Knaccudumkaums

d) Temnepatypa Ot MuHyc 20°C no| Ot MnHyC
oKpyXatouien cpeabl nntoc 60°C 40°C po nnoc

80°C

e) CpaBHeHue
napameTpoB
Hanpsaxexue U,=28B U;=30B J
Tok 1,=93 MA I, =120 MA J
MouwHocTb P, =650 MBT P =1Bt J

f) MapameTpbl kabens
EmkocTb C, =83 HD C; =3 HD C. <80 HD
MHOyKTUBHOCTL L,=42MIH L; =10 MkIH L, <419 MIH
OtHowenue L/R L,/R, =54 L./R, <54

MKl H/Om MK H/OM
Q) 3azemneHne N3onunposaH N3onunposaH | N3onuposaHa

MpunoxeHue B
(cnpaBoyHoOE)

OueHka uenen, cogepXxalimx 6onee 0gHOro UCTOYHUKA NUTaHUS

Takol aHanua NpuUMeHWM TONbKO B CNy4yae, €Ciy paccMaTpuBaeMble WCTOYHVMKM MUTAHUS UMEIOT JIMHEHbIN
BbIXOZ C PE3UCTUBHbLIM OrpaHuMyeHneM. AHann3 He MPUMEHSIETCS K MCTOYHMKAM MUTaHWsl, UCMONb3yoWnM apyrue
POPMbI OrpaHNYeHUst Toka.

B FOCT IEC 60079-14 onvcaHa ynpoleHHas npoueaypa onpeaeneHns MakcumanbHbIX 3HAYEHWI HanpsXXeHns n
TOKa cuctembl B uckpobesonacHbix Lensx C¢ 6onee, 4eM OAHUM CBSA3aHHbIM 000OPYAOBAHMEM C NMHEAHbIMU
XapakTepucTukamyM Toka W HamnpsXeHus, Mo3BOoNswas MnonyynTb pe3ynbTaTbl C 3aBbIWEHWEM MOrPEeWHOCTEN,
rapaHTupylowme 6e3onacHylo YCTaHOBKY, KOTOpas MOXET MPUMEHATbCA B KayecTBe anbTepHaTuBbl MeTody,
pPacCcMOTPEHHOMY B HACTOSALEM MPUTOXEHUN.

Ecnu npumeHsiior 6onee OLHOrO MCTOYMHUKA NUTaHWSA, W MOLACOELMHEHWUS! BbINOMHEHBI B KOHTPONMPYEMBbIX
ycnoBusax ans obecrneyeHnsl afekBaTHOrO pasfenieHnsl U MexaHW4yeckow yctoinumeBoctu B cooTtBeTcTBum ¢ FTOCT
31610.11, Torga paccmatpuBaloT Takyl HEUCNPaBHOCTb COEOUHEHWUN, NPU KOTOPOW MPOUCXOOUT pasmblkaHue nnm
KOPOTKOE 3aMblKaHWe Lenu, HO He W3MEHEHWEe MNONSPHOCTM COEOWHEHWA WAN NEPexon OT MOCnenoBaTeflbHOro
NOIOKMIYEHNS K MapannenbHOMy unvM OT napanienbHoro NoAKMYeHUs K nocneposatenbHoMy. CoenmHeHus,
BbINMONHEHHbIE BHYTPW CTOWKM WM MaHenu, yCTAaHOBNEHHOW B MOMELLEHWM C HeobxoouMbiMu cpedcTBamu Ans
KOHTPOSIS KAYeCTBa W UCNbITaHWS, - NIPUMeEP HeOBXOOMMOi CTENEHN LLENOCTHOCTY.

Ha pucyHke B.1 nokazaHo CTaHOapTHOe nocnegoBartesibHoOe noakn4YeHne. I'IpM TakoM noAgkKnto4YeHnn
HanpsaXxeHne pa3OMKHyTOI7I uenn U, paBHO U,+U,, HO BOSMOXHOCTb TOro, 4TO HanpsixkeHne MoxeT ObITb paBHO

U,-U,, He paccmatpusaetcs. lNpn oueHke 6e30MacHOCTM CMCTEMbI PACCMaTPMBAIOTCA TPW 3HAYEHNS HaNPSXeHUs
U,, Uy n U, =U; +U, 1 COOTBETCTBYIOLINE UM 3HAYEHUA ToKa [, U [, 1 0OWwMin ToK

U,+U,
I, =——=.
R +R,
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BesonacHOCTb Kaxaol M3 Tpex SKBMBANEHTHbIX Lienei OLEHMBAT C NpuMeHeHeM Tabnuubl, nokasbiBatowei
LOMYCTUMbIA TOK KOPOTKOrQ 3amblkaHWsi B 3aBMCMMOCTU OT HanpsXeHus u rpynnbl obopynoBaHua no FOCT
31610.11. 3HayeHns L, uan no Bbibopy L,/R, n C, yCTaHaBnMBalOT ONS KaXAOM Lenu, U 3HavyeHune, cospawollee

Hanbonee HeéﬂaI'OI'IpI/IﬂTHbIe ycnosug, 0ON>XHO 6bITb NCMONb30BAHO ANS COOTBETCTBYIOLWWEN 9KBUBANEHTHOM Lienu.

Lns uenei ypoeHei Buaa BapbiBo3awuTthl "ia" u "ib" ons onpeneneHvsi aTUX 3HaAYEHUA B NOObIX YCNOBUSX
Heobx0AMMO KCnonb3oBaTbh KoaddumumeHT 6esonacHoctn 1,5. [ns ueneid ypoBHS Buaa B3pbiBO3awMThl "ic"
LOCTaTOYHO UCMONb30BaTb KO3 omuUmeHT 6esonacHocTu 1,0.

Mpy CnoXeHWn HanpsxeHWin [OByX Uenei emMKoCTb onpenenseTcs no obbeanHeHHon uenun. OpnHako,
WHOYKTUBHOCTb W, €CN NMPUMEHNMO, COOTHOLWEHNe L, /R, ONpenensoT no oOHOM U3 oTAeNbHbIX Lenein, co3natolei

Hanbonee He6ﬂaFOI'IpVI9|THbIe yCnosus, paccMaTtpmBaemMblX pa3nenibHo. MwuHnManbHas MWHOYKTUBHOCTb HE BcCerpga
coBnafaeTt C MakCMMalnbHbIM TOKOM B Lienn, U MMHUManbHOe OTHOWeHne L,/ R,, €Cin OHO UCMONb3yeTcs, He Bcerna

coBnagaeT ¢ MMHUManNbHOMN NHOYKTUBHOCTbIO.

Oﬂpeﬂ,eﬂﬂ}OT cornacosaHHyr MOWHOCTb OT Kaxon akBumBaneHTHon uenu. CornacoBaHHasi MOLWHOCTb
KOM6VIHVIpOBaHHOI7I uenn asndetca cyMmapHbiM 3Ha4eHUEM MOLWHOCTHU Kaxxaon us uenen TONbKO npwn ycnosun, 41o
npuMeHsaeMble NCTOYHUKN NMEIOT OOVHaKOBbIA BbIXOOHOW TOK.

Ecnm ncTouyHmkmn nutaHnsa noacoeanHeHbI napannenbHo, Kak noka3aHo Ha pUCyHKe B.2, Torpa Bce TPpW 3HA4YEeHU4A
Cunbl TOKa [l’ [2 n I, =1,+1, NONXHbl pacCMaTpnBaTbCs BMECTE C COOTBETCTBYOWMNMN 3HAYEHUSAMN HANPSAXeHUs Ul’

U2 n:

° R+R,

Be3onacHoOCTb Kax[Ooi M3 Tpex 9KBMBANEHTHbIX Lenei HeobX0OuMO OUEHMBAaTb C MPUMEHEHVEM Tabnuupl,
nokasbiBatowein AONyCTUMbIA TOK KOPOTKOrO 3amblKaHUsi, COOTBETCTBYIOWMNIA HAaNPsSXeHWo 1 rpynne obopynoBaHns
no FOCT 31610.11. 3HayeHns L,, unu no Bbibopy L,/R, n C,, BONXHbI ObiTb YCTAHOBNEHbI ONS KaXA0WA Luenu, n

3Ha4YeHue, cospatolee Hambonee HeéﬂarOI'lleﬂTHble ycnosu4, 0ONXHO 6blTb MCMOMb30BaHO ANs COOTBETCTBYIOWEN
9KBMBANEHTHON uenn. Takxe onpenensaT COrnacoBaHHyD MOWHOCTb OT KaXOoh U3 Tpex SKBUBANIEHTHbIX Lienei.
CornacoBaHHas MOLWHOCTb KOM6VIHI/IDOBaHHOVI uenu SBnNseTcs CyMMapHbiM 3Ha4yeHMeM MOLHOCTW BCeX uener npwu
yCcnosumn, 4TO0 NICTOYHUKN NMEIKOT OAMNHAKOBOE BbIXOAHOE HanpsXXeHune.

Ecnv nBa nctoyHMKa NTaHUs NOAKMIOYEHbI K OOHOM M TOM Xe nckpobesonacHoi uenu, n ux NnoAcoeinHeHne He
onpeneneHo, Kak nokasaHo Ha pucyHke B.3, To cywecTByeT BO3MOXHOCTb MOAKIIHOYEHNS TUX UCTOYHUKOB NMNTAHUS
KaKk nocnefoBaTenbHO, Tak WM napannenbHo. B paHHbix 06CTOATENbCTBaX BCE BO3MOXHbIE 3KBMBANEHTHbIE Lenu
JONMXHbl ObITb OLEHEHbl C MCMonb3oBaHneM obenx npouedyp. [ns onpeneneHns LENOCTHOCTWM MckpobesonacHom
cUCTeMbl UICNONb3YIOT Hambonee HebnaronpUATHbIE BbIXOLHbIE MApaMeTPbl U 9KBMBANEHTHbIE LIENW.

B cocras o6opy;103aHv|9| MOXeT BXOAUTb WCTOYHUK NUTaHUA, B pe3ynbTate 4Yero nosBATCA BbIXOOHbIE
napamMeTpbl oéopyuoaaHms{, HanpuMep BHYTPEHHUX 6aTape|7|. B aTtom cny4dae oueHKa CUCTeMbl OONXKHa BKNO4YaThb B
cebs OLIeHKY KOMOUHaUMM OAaHHOrO UCTOYHMKA MUTAHMS C NMOObIM UCTOYHUKOM MUTAHWUS B CBSA3AHHOM O60py)J,OBaHI/II/I,
a TakXe n3aMeHeHne noncoeamHeHna n3-3a BO3MOXKHOIo noBpeXxaneHus BHewWHen npoBoOKN .

Mocne onpeneneHns nNpeacTaBUTENbHbLIX 9KBMBANEHTHbIX LIeNei AonyckaeTcsl NCMonb30BaTh MX Kak UMetowme
0OOMH UCTOYHUK MUTAHUS U MCNONb30BaTb NPOLENYPY, KOTOpas PacCMOTPEHa B NPUNOXeHUN A, NS yCTaHOBNEHUS
TOro, sIBNiieTcs N 6€30MacHOCTb CUCTEMBI B LIEIOM NMPUEMSIEMON.

Ecnu noaKknw4yeHbl AaBa nUnn 6onee UCTOYHUKOB MUTAHUS C pa3HbiIMA BbIXOOHbIMU HAMNPAXEHUAMN, CYMMaprIVI
ypaBHI/ITeﬂbeIIZ TOK MOXEeT BbI3blBaTb A0MNONHUTENIbHOE paccesHne B CXemax perynamposaHus. Ecnm B uensax
ncnonb3dyeTcsa TpaagnumMoHHOE PE3NCTMBHOE OrpaHn4yeHmne T1oka, To CHMTaeTCc4d, 410 AONOoNHNTENbHOE paccemBaHmne He
HapywaeT McKpobes3onacHoCTb.
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PucyHok B.1 - NocnenosatensHO NOAKIOYEHHBIE UCTOYHMKN MNTAHNS

BriXoaHbe
napameTpil
WCTOUHMK NWTaHMA 1 Uy G
Tawke NOOQNEKWT DUSHKE i * 4+ I L
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UiRs + UsRy
u, L RtR ~ Ry LRy
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PI/ICYHOK B.2 - ﬂapanneano noaKto4YeHHble NCTOYHUKN NNTAHNA
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BSprBDDHﬂCHﬂﬂ 30Ha HEBSPbIBDDrIaEHaﬂ 30Ha
WeckpoGesonacqoe ofopyaoeaHWe CerzanHos obopyaoBaHue
1 U G
L &
I L,
L J
MocnegoearensHoe
nogxnyeHue Ry LRy
U, =u+ Uy
/= U+ Uy
o R+ R,
2 U, G
L -
L L
» . ]
MapannensHoe
NOAKNIOYEHHE Ry LR
=L+
UyRp + UaR,
U, = —
° Ry+ Ry

1 - ICTOYHUK NMUTAHUSA 1; 2 - NICTOYHUK NUTaHUS 2
PucyHok B.3 - [pon3BonbHO NOAKNIOYEHHbBIE UCTOYHUKIN MUTaHNS
Mpunoxexune C
(cnpaBoyHoe)

CoenuHeHue NNHENHbIX U HENTMHEMHbIX UCKPOo6e3onacHbIX Lenen

C.1 O6wme TpeboBaHus

B npaHHOM MpuUNOXeHMn p[aHo [LOMOMHUTENbHOE PYKOBOACTBO MO OLEHKE WCKpoOe3onacHOCTM CUCTEM,
cofepxalux Kak MHerRHbIe, Tak U HENUHERHbIe Lenu, BKIoYas cnocobbl oueHkn 6esonacHocTu. MNpenctaBneHHas
34ecb npouepypa npuMeHuMa ans 3oHbl knacca 1 v gns noarpynn obopynosanus |IC n [IB 6e3 HeobxoanmocTu
NCNbITaHNS Ha NCKPOBOE BOCMIAMEHEHNE.

C.2 OueHKa BbIXOAHbIX XapakTepucTtuk UCTOYHMKOB NUTaHUSA

Ha nepsom aTane HeobxoaMMO yCTaHOBUTb PENPE3EHTATUBHYIO XapaKTepUCTUKY BbIXOLHOrO TOKa/HanpsiXXeHus
ONA KaXJ0ro M3 UCTOYHUKOB NUTAHUS B YCNOBUSX HEUCMNPABHOCTU, kak onpeaeneHo B TOCT 31610.11. OHu moryT B
3Ha4YNTENbHOWN CTEMNEHN OTK/IOHATLCA OT 3KCryaTaunoHHOM XapakTepuUCTUKMW.

NcTOYHMKIM NMTaHUSt 0BbIYHO OTHOCSITCS K OLHOMY U3 TPEX TUMOB BbIXOLHOW LEnu:
a) lnHenHas xapakTepucTuka

Bbixo4bl C pe3MCTMBHBIM OrpaHUyYeHneM N NNHENHOM Xapak TePUCTUKON, Kak nokasaHo Ha pucyHke C.1a). B aTom
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cnyvae:
Poax =025U, x1,;
b) TpaneunesunHas xapakTepucTmka

TpaneuveBuaHasi BbIXOAHasl XapakTepucTuka, Kak nokaszaHo Ha pucyHke C.1b), obblyHO C dpukcaumen
Hanpsi>XeHns Ha Bbixonde. VICTOYHWMK C TpaneuneBuOHON xapakTepucTukoin (pucyHok C.1b)) cocTouT M3 MCTOYHMKA
HaNpPs>XeHWs, COMPOTMBIEHMS W OOMONHUTENbHbIX KOMMOHEHTOB OFPaHUYeHUst HanpsixXeHus (Hanpumep,
CTabMNTPOHOB NN NEPEMBIYKM) HA BbIXOAHbIX KnemMMmax. B aTom cnyvae:

Prax =025Uq x1, (AN U, >0,5xUq), nnu
Prax =Uq - (Ug=U,)/R (A5 U, <0,5xUq);
c) MpsmoyronbHas xapakTepucTrka

MpsiMoyronbHas BbIXOLHAS XapakTepUCcTUKa, Kak nokasaHo Ha pucyHke C.1c, o6blYHO BKOYAET OrpaHuyeHue
TOK@, KOHTPONMPyEeMOe NONyNnPOBOAHNKOM. B aTom cnyyae:

Py U, x1,.

Ha npakTuke BbIxogHas XxapakTepucTuka YCTpoOWCTBa MOXEeT ObiTb 6onee cnoxHoi. Hanpumep, 6artapes,
OCHalleHHas BHEWHMM TOKOOrpaHWYMBaIoWMM PE3NCTOPOM, He NMeET MOCTOSHHOrO BHYTPEHHErO0 CONPOTUBAEHMUS, U
€ro MCX0OHOEe HanpsaXeHne N3MEeHSeTCs B 3aBUCUMOCTM OT CTeneHn 3apsia. [ng ynpoweHns aHanmaa Takue cXembl
npencTasneHbl 6anxariein K HAM 6oee NPOCTOW SKBUBANEHTHON CXEMOW, KOTopasi He B MEHbLUe CTeneHn crnocobHa
BbI3bIBATb BOCM/IAMEHEHWE, YEM peanbHas cxema. B npmBeneHHOM Bbiwe cnyyae 6atapewn ato bydeT nuHeHas Lenb
(pucyHok C.1a)) ¢ U, B Ka4yeCTBE MMKOBOro HaMpPsXXeHNs pasoMKHYTOW Lenu (HanpuMep, Kak onpeneneHo ong tuna

6atapen B FOCT 31610.0) n R B Ka4ecTBe BHEWHErO CONPOTUNBEHNS.

Lnsa onpeneneHns XxapakTepUCTMKU BbIXOIHOrO HAMPSXEHUS/ToKa 3TUX YMPOLLEHHbIX Lenei TpebyoTcs asa unm
Tp¥ NapameTpa, Kak nokasaHo B Tabnuue C.1.

Tabnuua C.1 - MapameTpbl, HeobxoaUMblE LN ONUCAHUS BbIXOLHOW XapakTepUCTUKN

XapakTtepucTtuka Heobxonmmble napameTpbi
Nuneinnas, pucyHok C.1a) U,, I, vm U,, R
TpaneunesuaHas, pucyHok C.1b) Uy, Ug, Run U, R, I, unn U, U,
[0
MpsamoyronbHas, pucyHok C.1c¢) U,, I,
u
+0o & o be
u, u R

o
oy

a) - lnHeHble xapaKTepUCTmKn
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b) - TpaneunesnoHble XapakTepuUCTUKN
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I
+0 s 0 —= u,
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-0 o

C) - MNpsmMoyronbHble XapakTePUCTHKM
PucyHok C.1 - DkBUBaNeHTHbIE LIENW 1 BbIXOLHbIE XapaKTEPUCTUKM PE3NCTUBHBIX Lienel

Ina uenen oueHkn U, n I, - 3T0 MaKkCMManbHbl€ 3HAaY€HNs1, KOTOPblIe MOTYT BO3HMKHYTb B YCNIOBUSIX 0TKa3a, Kak

onpeneneHo B NOCT 31610.11. B 6onblmHCcTBE cnyyaeB OHM OydyT ykasaHbl B cepTudovkaTte YCTPOWCTBa,
WHCTPYKLNSIX UM KOHTPONbHOM YepTexe. Takxe 0bbl4HO yKasbiBaeTCsl MakCcManbHasi MOLWHOCTb B YCTaHOBMBLLEMCS
pexume B yCnoBusx otkasa, P,. Ecnun B cepTudpukate HeT AaHHbIX, 3HAYEHNs cneayeT nony4nTb y Npous3BoanTens

yCTpOMCTBA.

Yacto no aTMM 3HA4YEeHUsSIM MOXHO CAenaTb BbiBOAbI O TuMe XapakTepuctnkn, a TakXe paccuymTatb TpGTI/II7I
napameTp ansa TpaneuennanbHOro Bbixona.

Mpumep (MakcuManbHble 3Ha4YeHus):
U,=12,5B,
1,=0,1A,
P, =313 MBT.

Mockonbky 3HayeHWe P, paBHO OJHOW 4YeTBEpPTOA NPOM3BEOEHUS HaMnpsXeHUs PasoMKHYTOW uenu u Toka
KOPOTKOr0O 3aMblKaHUsi, MOXHO CAeNnatb BblBOA, YTO 3TO MPUMEpP NIMHENHON XxapakTepmncTmkm (pucyHok C.1a).

Mpumep (MakcuManbHble 3Ha4YeHus):
U, =20,5B,
I, =35 MA,
P, =718 MBT,

rae P, - 970 NPOM3BEAEHNE HAMPSXEHNS MaKCMManbHOrO BbIXOOHOMO HANPSXEHUS U MakCUManbHOro BbIXOAHOTO
TOKa, TO ECTb 3TO NPMMEP NPSIMOYTONIbHOW XapakTepnucTukn (pucyHok C.1c).

B HEKOTOPbIX Cny4dasax 3Ha4eHunsa MOWHOCTU, TOKA U HanpsaXeHnsa He COOTBETCTBYHOT YKa3aHHbIM Bbille, NOTOMY
4TO 3HA4YeHune MOLWHOCTKN YyKa3aHO AOnd YCTaHOBUBLUUXCA yCJ'IOBVII7I (TeI'I}'IOBOI7I OLI,eHKVI), a 3HayeHua Toka I, un

HanpsaXxeHunsa U, naHbl Onsa  OUHaMUYEeCcKnx ycnosui (VICKpOBOFO BOCI'IJ'IaMeHeHI/IFI). Koropa ectb COMHeHus,

HeobXoOMMO MPOBEPUTb, KaKyl XapaKTepUCTUKY credyeT MPUHSATb 3a OCHOBY COEOVMHEHMS C TOYKM 3pEeHus
WCKPOBOrO BOCMaMEHEHMs.

B cnyyae TpaneuveBnOHOW XapakTEPUCTUKM MWHAOpMaUMM B  LOKYMEHTauuu Uu3rotoBuTenst ObiBaeTt
HEeLOCTaTOYHO AN ONpefeneHus XapakTepUCTUKM BbIXOOHOrO TOKa/HanpsiXXeHus, NMockonbKy OTCYTCTBYET TpeTui
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napameTp Ug uim R (cM. Tabnuuy C.1).

YkasaHue 3HayeHuns R B kayecTBe AOMNOSIHUTENbHOrO NapameTpa noMoraeTt NpasuibHO BbINONHUTb COEANHEHUS
uckpobesonacHblx uUenein. lMoaTomy 3HayeHne R 0BbIYHO NPUMBOAUTCS B [OOKYMEHTauuu M3roToBuTens. Torpa
napameTp U, (pncyHok C.1b) MOXHO BbiBECTU MO COpMy e

UQZIOXR.

B 6onblumMHCTBE CNy4YaeB B OOKYMEHTAUMW M3roTOBUTENS TakXe yKasblBaeTcs oopMa xapakTepucTuku Nodbix
HEeNWHEnHbIX Lenen.

Mprmep MOXeET BbIrNaaeTb cneayowmnm ob6pasom:
MakcrumanbHble 3Ha4YeHNs (TpaneumeBnaHas xapakTepucTmka):
U,=13,7 B,
I, =105 MA,
R =438 Om,
P,=1010 mMBT.

OTa xapakTepuctuka npepcTtaBneHa Ha pucyHke C.2a); Ha pucyHke C.2b) nokasaHa 6e3onacHas,
9KBMBANEHTHas uenb.

13,?Bﬁ

a) - BbIxoaHble xapakTepucTKm

438 OM ]
to— 1] 0

46 B 178 N AN u

-0

b) - OkBMBaneHTHas Lenb

PucyHok C.2 - BbixoAHble XxapakTepuCTMKUN 1 3KBMBANEHTHAA LieMb NCTOYHMKA C TpaneunesnaHom
XapakTepucTnKom

BbInoNHAIOT cneayowmin pacyer:
Ug=1,xR=46 Bn
Py =(Uqg-U,)xU,/R=1010 MBT
C.3 OueHKa BO3MOXHOCTEN COEAUHEHUS U Pe3yNIbTUPYIOLLLUX BbIXOAHbIX XapaKTePUCTUK

CnenylowmMm Wwarom siBNseTcs onpeneneHne BO3MOXHOCTEN COeVHEHNS, BO3HMKAIOWMX B pe3ybTarte pexXuMoB
0TKasa CorfiacHo HacToslWeMy cTaHbapTy.
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Ecnn KoMBMHMPOBAHHbBIE NCTOYHUKM COELUHEHDI MOCNEA0BATENbHO U HE CBSI3aHbI, HANPUMEP C 3eMNEl (PUCYHOK
C.3a), T0, HE3aBMCKMO OT MONSIPHOCTM UCTOYHUKOB, BO3MOXHO TONIbKO CNOXEHUE HanpsixeHus. Pe3ynbTupytoLlyto
BbIXOJHYIO XapakTepucTuKy yooOHO Haxo4uTb rpagoUyYeckuM CnoxeHveMm. TakmMm obpasoMm, AN KaxXAoro 3HayeHus
TOKa [A00aBNAOTCA HAnpPSXXEHUs OTOENbHbIX WCTOYHUKOB. [yHKTUpHas kpueas Ha pucyHke C.3 nokasbiBaeT
pesynbTupytoWwmne XxapakTeEPUCTMKUN B Pa3NyHbIX Cryvasix.

MakcrnmanbHble 3Ha4YeHus HanpsaxeHusa pa3OMKHyTOI7I uenu UO, oTOeNibHbIX WUCTOYHWUKOB MNUTAHUA
cknagbiBaloTcs, N 6epeTc;| MakcuManbHOe 3Ha4YeHMNe TOKOB KOPOTKOro 3aMbikaHus, /,, NICTOYHMKOB NMUTaHUS.

B nocnepoBaTenbHOW cxeme, nokasaHHoM Ha pucyHke C.3b), roe umeetcs obuwee coennHeHue o6ounx
NCTOYHMKOB HanpsaxeHusa Ha Harpy3ke, CloXeHue TokKa MoXeT 6bITb MCKNKOYEeHO, ecnn nondapHOCTb 060VIX
MCTOYHUKOB B MOKas3aHHOM 3[eCb HanpaBNeHWn 3adouMKCUpoBaHa C TOYkM 3peHus BesonacHocTu (Hampumep, Ans
onpeneneHHbIx 6apbepos He3onacHoCTH).

Lns NCTOYHUKOB, KOTOPblE MOTYT W3MEHSTb MONSPHOCTb BO BpeMs paboTbl UNU B YCNOBUSIX HEWUCMPABHOCTMU,
cnepyeT yunTbiBaTb No6aBneHUe Kak HarnpsixXeHus, Tak 1 Toka (cM. pucyHok C.3e).

I'IpM napannenbHOM pacnosioxxXeHnn, noka3aHHOM Ha pPUCyHke C.3C), ,D,OﬁaBﬂeHVIe TOKa BO3MOXHO TOJIbKO B TOM
cnydae, ecnm y 6VII'IOJ'I$|prIX MCTOYHMKOB OBa NOJCa coednHeHbl B KaXOOM cny4yae. B atom cny4dae CnoXxeHue
HanpsaXeHna HeBO3MOXHO, W pe3ynbTupylowas XapakTepucTuka co3paeTca MnyTeM rpaguyeckoro CcrnoxeHus
OTAENbHbIX 3HAYEHUIA TOKA.

Tokn KOpPOTKOro 3amblkaHusi CKnaablBaloTcs, B TO BpeMsi kak bepeTtcsi Hambonbliee 3HAYeHWEe HanpsXeHus
Pa30MKHYTOR Lenu.

Ecnu ToNbKO OOMH MOMIOC KaXA0ro UCTOYHMKA MOAK/OYEH K nonocy apyroro (pucyHok C.3d), To nobasneHune
HanpsiXeHust MoXeT ObiTb WCK/IIOYEHO TO/MIbKO B TOM Cllyyae, eC/in MONSIPHOCTb UCTOYHUKOB, MokasaHHas 34echb,
PUKCUpOBaHA C Y4ETOM BCEX 0BCTOATENLCTB (HanpMmep, C NOMOoLWbO 3aWMTHbIX 6apbepoB). B npoTneHOM cnyuyae
cnemyert yunmTbiBaTb CNOXEHME KaK HANpPsXeHus, Tak 1 Toka (cM. pucyHok C.3e).

Ecnn Heckonbko Uenen MOAKMOYEHbl K CXeme, B KOTOPOWA cnemyet npegnonaratb MNPOU3BOJbHblE
MexcoenunHeHns (pucyHok C.3e), Toraa B 3aBUCMMOCTU OT paccMaTpyBaeMbIX YCIIOBMIA HEMCMPABHOCTU MOXET ObITb
YCTaHOBJ/IEHO NapannenbHOe UNK NocCnefoBaTeNbHOE COeANHEHME, TaK YTO HEOOX0OUMO CYMMMPOBATbL Kak TOK, Tak U
HanpsixeHve. [lockonbky o06a cnyyass HEBO3MOXHbl OLHOBPEMEHHO, Pe3y/bTUPYIOWYI0 XapakTepucTuky Aans
CNOXEHNSa ToKa 1 XapakTepuCTUKM ONS CNOXEHUS HanpsXeHus cnegyeT CTpouTb OTAeNbHO. 3Ta npouenypa Takxe
HeobxoAMMa BO BCEX COMHUTENbHBIX Cryyasix Ans uenei Ha pucyHkax C.3b) n C.3d), a Takxe B uensx ¢ 6onee yem
LBYMS NpoBoaHUKamu. MNonyyeHHblil Takum obpas3om pesynbTart Bcerga 6ynet 6e30onacHbIM.

Ecnun pacnonoxeHune ycTpoincTea YeTKO He onpefeneHo B OTHOWEHUN NONSAPHOCTY (Kak Ha pucyHke C.3e), Toroa
MOXeT OblTb MocnenoBaTenbHOe UK napannenbHoe COeAVHEHUE B 3aBMCUMOCTM OT paccMaTprBaeMOro COCTOSHUS
HencnpaBHOCTU. B atom Cny4yae cnefnyet ydnTbiBaTb CNOXeEHNe HanpsaXXeHnsa 1 1oka ons 060I/IX, HO MO OTOEeNbHOCTW.
3a 0CHOBY Hy>XHO BpaTb camble HebnaronpUATHbLIE 3HAYEHUS.
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1- NCTOYHUK 1; 2 - NCTOYHUK 2

a) - MNocnepoBaTensHOE MOAKMOYEHME CO CNOXEHNEM 3HAYEHWIA HanpsaxXeHns
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1- NCTOYHUK 1; 2- NUCTOYHUK 2

BapbiBoonacHan 3oHa

b) - NMocnepoBaTensHoe NOAKAOYEHNE CO CNOXEHNEM 3HAYEHUI HANPSAXEHNS N BO3MOXHbBIM ClIOXEHNEM
3Ha4YeHun ToKa
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1-NCTOYHUK 1; 2 - NCTOYHUK 2

c) - MapannenbHoe NOAKAYEHNE CO COXEHNEM 3HAYEHMIA TOKA
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1-NCTOYHUK 1; 2 - NCTOYHUK 2

d) - MNapannenbHoe NOAKOYEHNE CO COXEHNEM 3HAYEHWNIA TOKA M, BO3MOXHO, HANPSXEeHNS
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BapLieoonacHan 1oHa

1- NCTOYHUK 1; 2 - NICTOYHUK 2
e) - NocnepoBatensHoe KM NapannenbHOe NOAKMOYEHNE CO COXEHNEM 3HAYEHMI TOKA U HAaNPSXeHUs
PucyHok C.3 - CnoxeHne 3HayeHunii Toka Winnm HanpsaXxeHns ans coeamHeHun
C.4 OnpepneneHue Uckpob6e3onacHOCTU U UCNONb30BaHMe rpadoukoB

Mocne nonyyeHWs penpe3eHTaTUBHOW BbLIXOLHON XapakTEPUCTUMKN TOKa/HanpsxXeHnss KOMOVMHMPOBaHHbIX
WCTOYHMKOB MUTAHNS CNeaylowWwmnM Wwarom SBnseTcs onpeaeneHme nckpobesonacHocTn Lenu, a Takxe onpeaeneHne
obuwero C, n L, C y4eTOM B3aMMOLEACTBUS UHAYKTVBHOCTU M EMKOCTM (CMelWaHHas uenb). OT0 MOXHO caenatb C

NMOMOLLbIO UCMbITAHNS Ha UCKPOBOE BOCNaMeHeHune, kak onpegeneHo B FOCT 31610.11.

B kauectBe anbTepHatmebl pucyHkm C.7 m C.8 Moryt ucnonb3oBaTtbCq BMECTO WCMbITAHWA Ha WUCKPOBOE
BOCMNAMEHEHNE ONS CUCTEM C HEe Bonee YeM OJHUM HENUHENHBIM UCTOYHNKOM W A5 NPUMEHEHNS ONS YPOBHSA BMAA
B3pblBo3awmThl "ib" u gns noarpynn obopynosanus |IC n 1IB. 9T0T npouecc SBNSETCS MHCTPYMEHTOM L/ OLEHKM
NPUCOEOVHEHNS; ero NCNONb30BaHME AN ONpPeaeneHus napameTpoB Mckpobe3onacHoCTW OTAENbHbIX Lenein nnu
YCTPOWCTB MMEET CMbICN TOMbKO B Cly4ae NPOCThIX Lenei ¢ NPSMOYroNbHbIMU U IMHENHBIMU XapakTePUCTUKaAMMU.

YKasaHHblii MeTon He AenaeT pasnuuns Mexay COCPeLOTOYEHHbIMM WHOYKTUBHOCTSMU WAN EMKOCTSIMU U
3HAYEHUSIMU, MONYYEHHLIMU Ha OCHOBE pacnpeneneHHbix napameTpoB kabens. Mpu ucnonb3oBaHum kabenewn co
BpemMeHeM nepenayv 0o 10 MKC, yuuTbiBaTb AaHHblE pa3nnyus He TpebyeTcs.

B cnyyasx co CNOXHbIMW KOMOVMHVMPOBAHHbLIMY BbIXOAHBIMUA XapakTePUCTMKAMM MOYYEHHbIA KO3 PULMEHT
6e3onacHOCTU MOXeT BbiTb MeHblue 1,5, HO 6onbwe 1,0. YTobbl 0becneunTb KO3 orUMeHT 6e30MacHOCTH HE MEHEE
1,5, MOXHO MCnonb3oBaTb Ormbatollyio NMHERHYI0 Unn NPsSMOYronbHyl0 xapaktepuctuky. Ha pucyHkax C.7 n C.8
nokasaHa OonycTMMas npepenbHas KpvBas ONS NUHEWHON XapakTepuUCTUKM MCTOYHMKA (MyHKTUMpHas npepenbHas
KpviBas) 1 AN NPSIMOYrofbHON XapakTepUCTVKKN (CNnowHas npefenbHas Kpueas) ¢ 3aAaHHOW MHOYKTUBHOCTbIO U
HOBbIMW MakCUMasbHbIMU 3HAYEHUSAMM TOKa W HanpsXeHus B KOMOWHMpoBaHHOW uenu. lanee npuBeneHbl KpPUBbIE
NS onpefeneHns MakcMManbHO LOMYyCTUMOW BHEWHen eMKocTu ans obomx cnyyaes. CBeneHus aaHbl B Tabnuue C.2.

Ytobbl oueHMTb wnckpobesonacHOCTb, CHayana cnenyet Bbibpatb rpynny obopynoBaHus, a 3atem obulyio
WHOYKTUBHOCTb, Heobxoammyto Ans kombuHauun. Ecnu paccmatpusaotcs Hebonblme 3HaYeHNs1 MHAYKTUBHOCTU (TO
€CTb, B OTCYTCTBUM COCPELOTOYEHHOW MHAYKTUBHOCTU, TONbKO KOPOTKUE OTpe3ku kabens), Toraa cneayeT Bolbupatb
AvnarpamMmy C cambiM HU3KUM 3HaveHueM MHAOYKTMBHOCTU (pucyHok C.7a) ans nogrpynnbl 1IC n pucyHok C.8a) ans
nogrpynnsl 11B).

PesynbTupylowas BbIxOLHAs XapakTepucTMka 3aTeM CTPOUTCS Ha paccMaTtpvBaemoi auarpamme. Ecnn B
cooTBeTcTBUM ¢ C.3 paccMaTprBaeTCsl CNOXEHNE 3HAYEHWI TOKA U HanpsXeHWs, Toraa A0MXHbl 6biTb NMOCTPOEHbI
06e pe3ynbTupyoWme Xapak TEPUCTKM.

Tabnuua C.2 - Pacnpenenexve anarpamm no rpynnam o6opynoBaHns U MHAYKTUBHOCTU

PucyHok Mpynna HonycTtumas
WNHIOYKTUBHOCTb L,
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PucyHok C.7a) IIC 0,15 MIH
PucyHok C.7b) 0,5MIH
PucyHok C.7¢) 1 MIMH
PncyHok C.7d) 2MMH
PucyHok C.7e) 5 MIMH
PucyHok C.8a) 1B 0,15 mMlH
PucyHok C.8b) 0,5MIH
PucyHok C.8c) 1 MIH
PncyHok C.8d) 2MMH
PucyHok C.8e) 5 MIH

Ecnn kombuHaums WCTOYHUKOB BMECTe C WHOYKTMBHOCTbIO AN 9TOW Amarpammbl M BbiGpaHHOW rpynnbl
obopynoBaHusl sIBNsSieTCS  MckpobesonacHoil, TO pesynbTupyiolasi CyMMapHasi XapakTepucThka He [OoJiXHa
nepecekatb NpPenenbHy0 KPUBYKD ANS UCTOYHMKA C NMPSIMOYrONbHOW XapakTepUCTMKOW Ha auarpamme B 00O
Touyke. Kpome TOro, Touka Ha guarpamme, onpefensieMasi MakcuManbHbIM HanpPsi>XEeHUEM Y MakCMMasbHbIM TOKOM
CYMMapHO XapakTepucTuku, BONXHa ObiTb HUXE KPUBOW ANS MMHEAHOrO UCTOYHMKA.

Kpuas, nony4yeHHas n3 KoMbMHaLMN OANHOYHOTO IMHEHOTO NCTOYHMUKA W MPSIMOYTONIbHOr0 UCTOYHUKA C Y4ETOM
C.3, cnyXuT xapakTepuCTUKOiA pe3ynbTupyrolwei uenw. Nocne HaHeCEHNs KPMBO HA COOTBETCTBYHOLWYIO Auarpammy
B C.7 DOMNyCTUMOE MakcuManbHOE 3Ha4yeHue eMKOCTM C, MOXEeT ObiTb OMpeleneHo M3 AuarpamMbl Kak 3HAYEeHUs

npenenbHbIX KPUBbIX, KOTOPbIE HE NepecekalTCsa xapakTepuCcTUKONA.

Ecnn nns uenein npumeHeHus tpebyetca 6onee Bbicokas [OMycTMMAas eMKocTb C,, TO €e MOXHO MONy4YnTb,
HayaB ¢ ouarpammbl ons 6onee HU3KON NHOYKTUBHOCTM.

ToT Xe noaxon MOXHO UCMONb3oBaTh, Korga pe3ynbTupyowad BbIXogHasa XapakTepuctuka nepecekaet Kpusyto
npe,ueanon NHOYKTUBHOCTM NNHENHOro unu NPAMOYrosibHOro NCTOYHKKA.

Ecnv paxe npyv HavMeHbleM 3HayeHUW WHOYKTMBHOCTM Ha pauarpammax (0,15 MITH) cooTseTcTBylOWas
npenenbHas kpueas Ha avarpamme [IC npesbllweHa, TO Lenb He MOXeT ObiTb OLEeHeHa Kak noaxoaswas ons rpynnbl
[IC B cOOTBETCTBUM CAAHHBIM NPUNOXEHUEM.

C.5 NpoBepka Ha cootBeTcTBME OCT 31610.11

B HekoTopbIx cnyyasx pucyHkun C.7 n C.8 moryT naeatb 60nee BbICOKYIO LOMYCTUMYIO EMKOCTb, YeM OnpeneneHo
FOCT 31610.11. CnepoBatenbHo, nocne onpepeneHust U, n [, KOMOVMHMPOBaHHOW Lenu cnepyeT MpPOBEPUTb

3HauyeHus L, wn C,, nonyyeHHole n3 pucyHkoB C.7 n C.8, 4Tobbl yb6eamnTbCs, YTO OHU He MPEBLIWAOT KPUBbIE
npenenos BocnnameHeHus, npuseneHHole B FOCT 31610.11.

C.6 UnniocTpaums MEeToauKn

B npumepe, nokazaHHoM Ha pucyHke C.4, aHanuzaTop ¢ ycunutenem /V pacnonoXeH BO B3PbIBOOMNACHOW 30HE U
nony4yaeT MMTaHUe OT MCKPOBEe3omnacHOro UCTOYHWKa nuTaHus . BbixoOHOW curHan uckpobesonacHoro ycunamtens
(o1 0 Bo 20 MA) nopaetcs Ha nHankatop /v perncTpupyowee/sanucbiBatolee yctponctso /.
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CnomeHve 3HaveH1i Toka/HanpaxeHua
NogcoegrHeHHas yenes Ex ib 1IB
P,=198Br, U,=2878, [, =264 mA
L,=0,5MlH, C, = 400 H®

1- oucneTtyepckas; 2 - KOMMyTaUMOHHbIV 3an; 3 - B3pblBOONACHAs 30Ha; 4 - MakcuUManbHble 0TobpaxKeHHble
cTaTMYecKme 3Ha4YeHns: nMHenHble xapakTepuctuku 12 B, 133 MA, 400 MBT; 5 - MakcuMansHble
3aperucTpupoBaHHble/3anucaHHble CTaTuyeckmne 3HavyeHuns: nuHenHas xapaktepuctmuka 1 B, 31 MA, 10 MBrT; 6 -
MakcuMarbHble 3Ha4YeHNs Ans nctoyHuka nutaHus: Ex ib 1B 15,7 B, 100 MA, 1,57 BT, L, <1 MIH, C, <650 HD -

NPSIMOYronbHas BbIXOLHAA XapakTepucTuka; 7 - aHanuaaTop ¢ yeunutenem (nckpobesonacHoe obopynosaHnwue); /-
nckpobesonacHblii UICTOYHUK NUTaHus; I - nhavkartop; /I - perncTpupytowee/3anmceliBarollee yctpoinctseo; 1V -
ycunutenb

PucyHok C.4 - lMpumep coenmHeHuns

AHanusatop - 970  wuckpobesonacHoe  06OpydOBaHWE;  WUCTOYHWK  NWUTaHWS,  MHOWKATOP U
pervcTpupylowee/3anuceiBatowee YyCTPocTBO - CB3aHHoe 06opynoBaHne B 3HaYeHum, npuHsatom B FTOCT 31610.11.
B HopmanbHOM pexume paboTbl MMTAHME TOMBKO OT CETW - akTUBHbIA WCTOYHWMK, a WHOUKATop MU

perucTpupyiollee/3anmcbiBatollee yCTPOMCTBO - MacCyBHble UCTOYHWMKU. OpHako, ANns oueHku 6e3omnacHocTu B
KauyecTBe 6a30BbIX MPUHATHI Camble BbICOKME BO3MOXHbIE 3HAYEHUS U3 JOKYMEHTaLMN M3roTOBUTENS, OTHOCSILMXCS
KO BCEM TPEM YCTPOMCTBAM B YCNOBUSIX HEUCTIPABHOCTY.

MpencraeneHa cnegyrowas nHopmaums:
| UcToYHMK nnTaHmns

Bbixog ¢ ypoBHeEM Buaa B3pbiBo3awmnThl Ex ib 11B

MakcmuMmanbHble 3HaYeHNs:
U,=15,7 B;
1, =100 MA;
P, =1,57 Br;

L, =1MH;
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C, =650 HOD.
MpsamMoyronbHas BbIxogHaa xapaktepuctuka (pucyHok C.1c¢).
Il Oucnnei
Bxon ¢ ypoBHeM Buaa B3pbiBo3awmTbl Ex ib 1IC

MakcuManbHble 3HaYEHUS:
U,=12B;
I, =133 MA;
P, =0,4 Br;
L,=1,8 M['H;
C,=1,4 MKD.
JInHeiHas BbixooHas xapakTepucTuka (pucyHok C.1a).
Il Peructpupytowee/3anmcbiBatollee yCTponcTso

Bxon ¢ ypoBHeM Buaa B3pbiBo3awmuTbl Ex ib 1IC
MakcumanbHble 3Ha4YeHUs:
U,=1B;
1, =31 MA;
P, =10 MBrT;
L, =36 MIH;
C, =200 Mk®.
JInHelHas BbixogHas xapaktepucTuka (pucyHok C.1a).
MMpu ycTpoicTBe uUenu, Kak nokasaHo Ha pucyHke C.4 1M B 3aBUCUMOCTW OT YCNOBWUA HEWCMPaBHOCTW B
aHanMsartope, 3HayeHUs HanpsXeHuid WnM TOKOB MOryT CKknanbiBaTbCs, Kak nokasaHo Ha pucyHke C.3e).

NHovBmnayanbHble XapakTepUCTUKM U OBE CYMMapHble XapakTepuUCTUKU ans nobaBneHus HanpsXXeHus W Toka
nokasabl Ha pucyHke C.5.
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I - uckpobesonacHblii ICTOYHWK NuTanHus; Il - nHoukatop; /Il - peructpupyoliee/3anuceiBatowee yCTponcTBo
PucyHok C.5 - CymmapHble xapakTepucTUKn Lenu, npenctasneHHoi Ha pucyHke C.4

Lns npoBepkn uckpobesonacHocTu Ha pucyHke C.8b) npeacTaBneHbl cyMMapHble XxapakTepucTuku (moarpynna
IIB, L=0,5 MI['H), oTHOCSWMECS K pe3dynbTaTaM, nokasaHHbIM Ha pucyHkax C.6a) n C.6b).

Yrnoeas touka npu 18,7 B 1 100 MA Ha KpPUBOW CNOXEHUS HaMNPSAXEHUS OYEBMOHO SBMASETCH KPUTUYECKOW
TOYKOA - OHa pacnonoxeHa 6nuxe BCero K [AOMNYCTUMOA WHOYKTMBHOCTW MWCTOYHMKA C MPSMOYrO/bHOA
XapakTepuCTMKOR, HO He pocTuraet ero. B aToM Touyke OocTUraeTcs TeopeTUyeckyn camoe BbiCOKOE 3HayeHue
MOLLHOCTWY, paBHoe 1,87 BT.

Mockonbky o06e pesynbTUPYOWME XapakTepUCTVKM KOMOWHALUMK He nepecekaloT KpuBble OOMyCTUMOiA
WHOYKTUBHOCTU AN UCTOYHWKOB C JIMHEMHOW W MPSIMOYrofibHOW XapakTepucTukoi Ha pucyHkax C.6a) u C.6b),
pesynbTaT WCnbiTaHUs 6e30MacHOCTV MONOXWUTENbHbIA. [lNs MakcuMmanbHOro 3HauyeHus HanpsixeHus (28,7 B)
Pe3ynbTMPYIOWEA XapakTEPUCTUKN B [AHHOM NpUMepe MakcuMasbHO AOMNyCcTMMasi eMKOCTb KOMBMHALMM U3 cepuu
KpuBbIX Ha pucyHke C.6b) MoxeT 6bITb yCTaHOBEHa Ha ypoBHe 400 HD.

MpumeyaHne - 3HayeHne 400 H® He MoXeT OblTb MOJNYYEHO HANPSIMYyO U3 MPELRESbHbIX KPUBbIX. 3HAYEHMWE

MexXxnay osymsa npenenbHbiIMA KPMBbIMUA MOXHO MHTEPNONNPOBATD.

padhnyeckoe 3Ha4yeHWe, MoONyyeHHOe B pes3ynbTaTe OMUCAHHOro Bhille Mpolecca, BblAaeT onpeneneHHoe
3HayeHne, KOTopoe HeobXoOMMO CPaBHWUTL C HOMYCTUMbIM 3HAYEHNEM EMKOCTM B COOTBETCTBUM C AaHHbIMU Tabnuu
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BocnnameHeHust FTOCT 31610.11 gnst aToli rpynnbl. padgomyeckn BolBeAEHHOE 3Ha4YeHne B NoboM cnyyae AO0JNIXHO
6bITb MEHbLIE NN PABHO 3HAYEHWIO 3TO Tabnuubl. ECnn 3TOT KpUTEpuii He BbINOMHSETCS, rpaduyeck BbiBe4eHHOe
3Ha4YeHne O0JIXHO ObiTb YCTAHOB/IEHO B COOTBETCTBMM CO 3HAYEHMEM U3 Tabnnubl 4Nl COOTBETCTBYIOWENR rpynnbl.

Ecnu npoepunTb no Tabnuue OONyCTMMON EMKOCTU B 3aBMCUMMOCTY OT HanpsiXeHus 1 rpynnbl 06opyaoBaHns no
FOCT 31610.11 3HaueHne 28,7 B ons noarpynnel 1IB, nonyctumoe 3HavyeHne eMkocTu ByneTt paBHo 618 HD - 1o
€CTb, OHO ByAeT Bblle YCTaHOBNEHHOro 3HayeHust 400 HOD.
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1 - NnpegenbHas MHOYKTUBHOCTb AN UCTOYHMKA C NPSIMOYTrOfIbHOM XapakTepuUCcTUKon; 2 - npenenbHas
WHIOYKTUBHOCTb A5 UCTOYHUKA C IMHENHOW XapakTepuUCTUKOM

a) CnoxeHwne 3Ha4YeHnn Toka
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1 - npefenbHas MHOYKTMBHOCTb AN UICTOYHUKA C NPSMOYrONbHON XapakTepucTmukon; 2 - npegenbHas
WHIOYKTUBHOCTb A5 UICTOYHUKA C IMHENHOW XapakTepuCTUKOM
b) CnoxeHne 3HaYeHnn HanpsaXeHns
PucyHok C.6 - CnoxeHne 3Ha4YeHUin ToKa K Hanps>xXeHus 4nsg npuMepa, NpuBeLeHHOro Ha pucyHke C.4
MonyyeHHble 3HAYEHNS ANg KOMBUHAUMKM cneaytowme:
Moarpynna |IB

MakcrManbHble 3Ha4YeHus:
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U,=28,7 B;
1, =264 MA;
P, =1,9 Br;
L, =0,5MIH;
C, =400 HOD.

Mockonbky B AaHHOM npuMmepe wnckpobesonacHble BXOAbl M BbIXOAbl CBA3aHHONO 060pPYyLOBaHMS (MCTOYHWK
nUTaHWs, WHOUKATOP W perucTpupyiolee/3anmcbisatolee YCTPONCTBO) HE UMEKT 3PMEKTUBHbLIX 3HAYEHUN
WHOYKTUBHOCTU NN €MKOCTU, MakCuMalibHble 3HA4YeHWs eMKOCTU UNN MHOYKTUBHOCTW MOXHO MCNo/b3oBatb AOnNA
nckpobesonacHoro 06opynoBaHus (aHanM3aTop) 1 Ans COeAMHUTENbHbIX Kabeneii.

C.7 NpenenbHble KpUBbIE AN YHUBEPCa/IbHON XapakTepUCTUKM UCTOYHUKA
B maHHOM MyHKTe NpUBEAeHbl AvarpaMMbl npeaesnbHbiX 3HaueHuin ans Tabnuus C.2.

Tpebyemblii KoagpcomumeHT 6e3onacHocTv 1,5 yxe ydyTeH B Auvarpammax Lns AVHERHbIX U MPSIMOYrOfbHbIX
BbIXOOHbIX XapaKkTepuUcTuK.
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1 - npenenbHaa MHOYKTUBHOCTb 4N MICTOYHUKA C NPSMOYrONbHOM XapakTepucTukon; 2 - npenenbHas
WHOYKTUBHOCTb O/ UCTOYHMKA C NNHEHOM XapaKTepuUCTUKOM

a) Ouarpamma gnsa sHayeHms 0,15 MIMH
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1 - npenenbHas MHOYKTUBHOCTb 41 MCTOYHUKA C NPSIMOYrONbHOM XapakTepucTmukon; 2 - npepenbHas
WHOYKTUMBHOCTb S UCTOYHUKA C NIMHEHOM XapaK TepUCTUKON

b) Onarpamma onsa aHaveHns 0,5 MIMH
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1 - npenenbHaa MHOYKTUBHOCTb A1 UICTOYHUKA C NPSMOYrO/IbHOM XapakTepucTukon; 2 - npenenbHas
WMHOYKTVBHOCTb OJ1% UCTOYHMKA C NMHEHON XapakTepucTUKoin

c) Onarpamma gns 3HadyeHms 1 MIH
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1 - npenenbHas NHOYKTUBHOCTb 41 UCTOYHUKA C NPSIMOYrONIbHOM XapakTepucTukon; 2 - npepenbHas
WHOYKTVMBHOCTb A4S UCTOYHUKA C NIMHEHOM XapaK TepuUCTUKON

d) Ouarpamma ong 3HavyeHus 2 mlMH
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1 - npenenbHaa MHOYKTUBHOCTb 4N MICTOYHUKA C NPSMOYrONbHOM XapakTepucTukon; 2 - npenenbHas
WHOYKTUBHOCTb AN UCTOYHMKA C NNHEHOM XapaKTepuUCTUKOM

e) Ouarpamma onsa aHayeHms 5 MIMH

PucyHok C.7 - Ouarpamma ¢ npeaenbHbIMU KPUBBIMU AN151 XapakTePUCTUKN YHUBEPCASIbHOrO UCTOYHMKA -
Moarpynna lIC
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1 - NpepenbHas MHOYKTUBHOCTb AN UCTOYHMKA C NPSIMOYTrOfIbHOM XapakTepucTukon; 2 - npenenbHas
WHIOYKTUBHOCTb A5 UICTOYHUKA C NIMHENHOW XapakTepuCTUKOM

a) dnarpamma onga aHaveHns 0,15 mIMH
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1 - NnpepenbHas MHOYKTUBHOCTb AN UICTOYHMKA C NPSIMOYTrO/IbHOM XapakTepuUCcTUKon; 2 - npenenbHas
WHOYKTUBHOCTb ON5 UCTOYHMKA C NMUHEAHON XapaKTepUCTUKONR

b) Onarpamma ans sHaveHus 0,5 MIMH
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1 - NnpepenbHas MHOYKTUBHOCTb ON1 UCTOYHMKA C NPSIMOYTrOfIbHOM XapakTePUCTUKON; 2 - npedenbHas
WHOYKTUBHOCTb AN4 UCTOYHUKA C NUHENHOW XapakTepUCTUKON

¢) Onarpamma ans saHayveHns 1 mlMH
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1 - npefenbHas MHOYKTUBHOCTb AN UICTOYHUKA C NPSIMOYrONbHON XapakTepucTukon; 2 - npegenbHas
WHOYKTUBHOCTb AN UCTOYHUKA C NIMHEAHOM Xapak TepuUCTUKON

d) Onarpamma ona saHadyeHns 2 MIMH
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1 - NnpegenbHas MHOYKTUBHOCTb A5 UCTOYHMKA C NPSIMOYTrOfIbHOM XapakTepucTukon; 2 - npenenbHas
WHIOYKTUBHOCTb A5 UICTOYHUKA C IMHENHOW XapakTepuCTUKON

e) Onarpamma ona aHaveHns 5 MMH

PucyHok C.8 - Ouarpamma ¢ npenenbHbIMU KPUBLIMU NS XapakTEPUCTUKN YHUBEPCANIbHOrO UCTOYHMKA -
Moarpynna IIC
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Mpunoxenune D
(cnpaBoyHOE)

n poBepka napamMeTpoB UHOYKTUBHOCTU

Ha pucyHke D.1 npeacTtaeneHa aHanuanpyemas cuctema.

Ri' cobcTBEHHOE conpoTmeneHne Katywkun WHAOYKTUBHOCTW. Ecnn conpoTuBneHne Katywku OOnosiHeHO

Pe3nCTOPOM, TO 3TOT PE3NCTOP LONXEH COOTBETCTBOBATb TPEOOBAHNSAM K HEMOBPEXOAEMOMY PE3MCTOPY COrNacHo
rOCT 31610.11.

R, - BbIXOOHOE CONPOTMBNIEHNE NVHENHOro NCTOYHMKA NUTAHKNS, TO €CTb U,/1,.

Ecnn Li MeHblle LO, TO AoonyctuMbiIM MakCcuMmanbHbIM 3Ha4YeHMeM UHOYKTUBHOCTU kKabens sensercs Pa3HOCTb
9TUX OBYX BENINYNH! LO —-L;, ncucrtema 6y,ueT I'IpVIeM}'IeMOI7l.

Ecnn BennunHa L;/R, MeHbluie OOMYyCTUMOrO 3HAYeHWus L,/R, AN UCTOYHMKA MUTaHusi, cuctema npuemnema u
JOMyCTUMbIM COOTHOWeEHWeM L/R ansa kabens octaetcst L, /R, .

MpumeyaHne 1 - Ecnn B NCTOYHMKE NUTEHUS UCMONb3YeTCS CamMOe HWU3KOEe 3HayeHme TOKOOrpaHM4MBalowWwero
pesuctopa, onpefeneHHoe W3 AOMNyCTMMOro TOoKa KOPOTKOro 3aMblkaHus, COOTBETCTBYIOWEro HanpsXeHWio u
Tabnnue rpynn obopynosaHus TOCT 31610.11, gonyctumas MHBYKTUBHOCTb ANns kabens otcytctByeT (6e3 yyeta
conpoTueneHns kabens), a L, paBHO HynIo.

Ecnn npuemnemoctb cucTeMbl He MOXeET ObiTb MPOLEMOHCTPUMPOBAHA yKasaHHbIMW Bbllle MeTodamu, crnemnyet
nposecTy Honee 06WMPHBI aHanM3 cneayowmm o6pasom.

OnpenensitoT TOK, KOTOPbIA NPOTEKaEeT Yepes KaTylky WHAYKTMBHOCTW. B npuBeneHHOM ons npumepa Lenun oH
coctaBnsiet I=U,/(R,+R;).

CnepyeT yMHOXUTb 3TOT TOK Ha 1,5, n, ncnonb3ysa KpuBble NHOYKTUBHOCTU, NpmBeneHHble B [OCT 31610.11,
COOTBETCTBYIOWME JaHHON rpynne obopynoBaHunsl, onpeaennTb MakcuManbHO AONYCTUMOE 3HAYeHUe HOYKTUBHOCTH
L

max *

Ecnn L HuXxe, 4eM MHOYKTUBHOCTb KaTyLWwKN Li , Torga uenb Henpuemnema.

max

Ecnu L.« Bbllle, 4eM L;, Torga ponyctumas WHAOYKTUBHOCTb kabensi L. paBHa MeHblWen 13 ABYyX BENNYUH

(Lo — L) W00 (L, — L)

max

Mpn Heob6X0AMMOCTN MakcuManbHOE COOTHOWEHWE WHAYKTUBHOCTW U CONPOTUBAEHNS Kabens, KOTOpblA MOXeT
ObiTb NOOKMOYEH K cucteme (L./R.), MOXeT ObiTb BbYMCNEHO MO MPUMBEAEHHOW HMXe dhopmyne. dta dhopmyna

yunTbiBaeT KoadpduumeHT 6esonacHocT 1,5 N0 TOKy, ¥ OHa He [ONXHA NPUMEHSATHLCA, €ClN C; BbIXOAHbLIX KNeMM
ycTponcTsa npesbiwaeT 1% C,.

Lo _8cR+(64c’R* =120 el)'?
Re 4,502

"H/OMm,

roe e - MMHMMarbHas SHePrus BOCMNAMEHEHNS B MUKPOLXOYNSX, COCTABNSET:
- ObopynoeaHue rpynnbl | 525 Mk X ;
- O6opynosaHue noarpynnsl 1A 320 Mk OX;
- O6opynoeaHve noarpynnol 1B v rpynnel 11 160 Mk OX;
- O6opynosaHue noarpynnsl 11C 40 Mk x;

R - oblwee conpoTuBneHve uenu (R, +R;), Om;

U, - MakcmanbHoe HanpsixXeHne pasoMKHyToi uenu, B;

BHuMaHwue! lokyMeHT BBeZleH B AieicTBUE BHUMaHme! O nopsake npMMeHeHnst LOKyMeHTa CM. ipAablik "lMpruMeyaHma”
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L - obwas nHAYKTUBHOCTb Lenw ( L, + BHYTPEHHSAS NHOYKTUBHOCTb MCTOYHMKA MUTaHWNS), [H.

,D,OI'IYCTI/IMOG 3Ha4yeHne CoOoTHolWeHns L./ R, Ans kabensi cucTeMbl - MeHbllee 13 OBYyX 3Ha4eHui paccynTaHHOro
3Ha4YeHns N 3HaYeHUst COOTHOLWEHUs L, /R, NCTOYHMKA NMUTaHUS.

MpumeyaHne 2 - [lpu onpeneneHuy TemnepaTypHOW Knaccuukaumm Takon KaTywku WHAYKTUBHOCTU
NPUHUMAIOT, 4YTO COMPOTMBAEHWE KaTylwKW najaetT A0 BENUYMHbl, obecneymBaloleit MakcumanbHylo nepenavy
MOLLHOCTW.

BapuisoonacHan 3oHa HesapbisoonacHan 3oHa
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1 - cBA3aHHOe 0b0pynoBaHWE; 2 - NapaMeTpbl MHAYKTUBHOCTY YACTN CUCTEMBI, PACMONOXEHHON BO
B3PbIBOOMACHOW 30He

PucyHok D.1 - TunnyHas nHaoykTuBHas uenb

MpunoxeHne E
(cnpaBoyHoOE)

B0O3MOXHbIN doopMat TeXHU4YEeCKOoro onmcaHusl CUCTeMbI

B HacToswem npunoXxeHun npuseneH NnpuMep oOOPMIEHNS TEXHUYECKOTO OMNMUCAHNS CUCTEMbI, Kak NokasaHo Ha
pvcyHke E.1. OH He o3HayaeT Heo6XOAMMOCTb NMPUMEHEHMS TONbKO JAHHOrO OMPeAeNeHHOro goopMarta 1 Toro, 4To
Ipyrne MeTolbl XpaHeH s UHGOPMaLIMKN He MOTYT ObITb CTOMb Xe 3 IEKTUBHLIMU. [TpUMep, yKasaHHbI Ha pUCyHKe,
6bin BbIBpaH 13-3a €ro CNOXHOCTV U WNMIOCTPUPYET MOYTM BCE acneKTbl NPOEKTUPOBAHNS CUCTEMbI. BONbWMHCTBO
CUCTEM HaMHOrO MpoLLe 1 COCTOAT M3 OQHOMO NepefaTyvka n nHTepdeiica.

Brok-cxema conepXuT BClo MHGOopMaLmMio, HeobxXoaMMyto A5 NOATBEPXOEHMS cTaTyca CUCTEMbI 1 MPOBELEHWS]
aHanusa, onucaHHoro B npunoxeHumsx A n B. lNpumeyaHne Ha pucyHke E.1 K TepMOMeTpy CONpOTUBNEHUSA
noaTBepXAaaeT, YTo 3To npocToe obopynoBaHMe 1 ero TemrnepaTtypHas knaccudovkaums onpenenseTcsl nokanbHom
TemnepaTypoii npouecca. HecobnogeHue TpeboeaHuin 06 ucnbitaHum naonsuum 500 B o3HavyaeT, 4To0 OHO cYMTaeTCs
3a3eMJIeHHbIM B OJHOM TOYKe, W, CNeaoBaTeNbHO, Os YOOBNETBOPEHNUs TpeboBaHMsl 3a3eMNeHust Lenu TONbKO B
04HO Touke TpebyeTcs ranbBaHMYeckas pasesiaka BHYTpW npeobpasoBatensi.

JaTtumk Temnepatypbl NMpowen OUEHKY M uMeeT napameTpbl 6e30MacHOCTW, ykasaHHble Kak Ans BXOAHbIX
COEONHEHNI TEpMOMETPA COMPOTUBEHUS, TaK U AN BbIXOOHbIX coeauHeHunn ot 4 MA oo 20 MA. BxoaoHas eMKoCTb
He3HaunTeNbHO U3MEHsIeT AOMNyCTUMYlD eMKocTb kabens y (pucyHok E.1), a monycTuMblii gnanasoH TemnepaTypsbl
OKpy>Xatolei cpelbl rapaHTupyeT, YTO AaTyvK NOAXOAUT ONsl yCTAHOBKM Ha 3aBode B 60MbLIMHCTBE MECT.

anbBaHMYECKN M30NMPOBAHHbIA UHTEPENC MMEeT 4YeTKO OnpenesieHHble BbIXOAHbIE NnapameTpbl, KOTopble
UCMONb3ylTCA ONs OnNpeAeneHvst LOMycTWMbIX napaMeTpoB kabens. OrpaHuuyMBalowmM napamMetpoMm kabens
sBnsieTcs eMkocTb kabensi 80 HP (noarpynna IIC), koTopas BblAeNneHa B NpUMeYaHnm, ykasaHHOM B BEPXHEM MPaBOM

BHuMaHwue! lokyMeHT BBeZleH B AieicTBUE BHUMaHme! O nopsake npMMeHeHnst LOKyMeHTa CM. ipAablik "lMpruMeyaHma”
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yrny Ha pucyHke E.1. MNpuBeneH anbTepHaTuBHbIA napametp B noarpynne 1IB, nockonbky oH MoxeT 6onee
NOAXOASIWMM AN KOHKPETHOrO NMPUMEHEHNS.

YCTaHOBOYHbIA YepTeX npelHasHayeH Ons NpeobpasoBaHMsi TEXHUYECKOrO OMMUCaHWSA CUCTEMbl B TpeboBaHus
ONs KOHKpeTHoW ycTtaHoBku. [Npepnonaraetcs, 4To crneuwanucty Ttpebyetcs wnHgopmauus, Heobxooumas Ons
C034aHus YCTaHOBKU, KoTopas yxe 6bina fonxHoeiM 06pasom cnpoekTuposaHa. Cneunannucty notpebyetcs ocTyn K
TEXHUYECKOMY OMUCAHWUIO CUCTEMbl TONBKO B TOM Cllydae, eClin Yy Hero ectb NpuYMHbl COMHEBATBLCS B KOPPEKTHOCTM
ycTaHoBkM. Ha ycTaHOBOYHOM 4YepTexe pobaerneHa coeauHuTenbHas kKopobka, koTopas npeacTasnsieT coboi
npocToe obopynoBaHne, U ykasaHbl KOHKPeTHble kabenu u BBOAbl, KOTOpble HyayT ucnonb3oBatbcs. B maHHOM
cnyyae 3TO COrfacoBaHHble CTaHAAPThl KOMMAAHWKW, OTBEYAIOWWE COOTBETCTBYHOWMM TpeboBaHUsM. YTo4YHeHa
TemnepaTtypHasl Knaccudpukaums TepMoMeTpa COMPOTUBIEHNS U OaHbl KOHKPETHble MHCTPYKUMM MO MOAK/OYEHUIO
aKpaHoB kabenei. WHdopMaumnm Ha 3TOM 4yepTexe [ONXHO OblTb [OCTATOYHO A5 MPOBELEHWS MOCNedyomx
NpOBEpPOK.

B HacTosleM MpunoXxeHWn npvBefeH TONbKO OOUH METOA NPeAcTaBieHust OaHHoW uHgopmaumn. OcHOBHoe
TpeboBaHMe COCTOMT B TOM, YTOObI TEXHUYECKOE OMMCaHWe CUCTEeMbl COAEPXano BCIO UHGPOPMaLMIO, NO3BONSIOWYO
co3patb [OOCTATOYHO 6e30macHylo CuUCTeMy. YCTaHOBOYHbIA [LOKYMEHT [OOMXEH codepxXxaTb Heobxoanmyo
WHCpopMaLMio, No3Bonsiowyo 6e30MacHO YCTAHOBUTb KOHKPETHbI BapuaHT AaHHOW CUCTEMbl B OMnpeneneHHOM
MecTe.

TexHu4eckoe onucaHue
BCOO1

Emockaitoncante, OkcBpumx, YTOMAA Heprex Homep 001
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TwnoeaA Gnok-Cxema AnA AOKYMEHTA ONHCAHKA MCKpoBeaonacHoi CHCTEME!

PVICyHOK E.1 - TunoBas 6110K-cxeMa TeXHUYECKOro OnmcaHus I/ICKpO6e3OI'IaCHOI7I CUCTEMDI

MpunoxeHue F
(cnpaBoyHoe)

Mcnonb3oBaHMe NpocToro o60pyaoBaHus B cUCTEMAX

BHuMaHMe! [lokyMeHT BBeLEeH B AeincTeue BHuMaHme! O nopsake npuMeHeHns LOKYMeHTa CM. apAblk "MpumMedaHns”
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F.1 O6wume TpeboBaHUA

B craHmapTe Ha wuckpobesonacHoe obopynosaHune (TOCT 31610.11) pasnuuyaloT cnoxHoe obopynoBaHue,
KoTopoe 06blyHO TpebyeT onpepeneHHol oueHku cornacHo FOCT 31610.11, u npocTtoe obopynosaHue. Llenb
3aK/yaeTcs B TOM, 4TOObl pas3pewmnTb UCMONb30BaHWe 0O0PYAOBaHWS, KOTOPOE HE OKa3blBaeT CYLECTBEHHOrO
BANSHAS Ha  uUckpobesonacHocTb  cucTeMbl, 6e3 HeobXoOMMOCTW  MPOBELEHMSI  KOMMIEKCHOM  OLeHKMW.
MopopasymeBaeTcsi, YTO MOXHO MNPOLEMOHCTPMPOBATbL OYEBUIHYO 6€30MacHOCTb MpocToro o6opynoBaHWs, He
NMpuMeHss Bce MyHKTbl cTaHaapTa. Hanpumep, ecnn HeobxoanMbl Kakue-nmbo KOMMOHEHThI, OrpaHuyvBatowme ToK
UNM Hanpsi>xeHue, TO YCTPOMCTBO HE CUYMTAETCHA MPOCTbIM. Ha npakTnke OTHOCUTENbHO NErko onpenenuTb, Kakue
3NEMEHThI SBNSIOTCS NPOCThIM 060pyAOBaHNEM, Ha 3Tane NPOeKTUPOBaHMUSl cMcTeMbl. Ecnv aTo onpeaenntb Henerko,
T0 0obopynoBaHMe He sBRsSieTCs MpocTbiM. B ctanmapte Ha uckpobesonacHoe obopynosavue (TOCT 31610.11)
yCTaHoB/EHbl orpaHnyenns 1,5 B, 100 MA n 25 MBT Ha napameTpbl nckpobe3onacHocTW, reHepupyemblie NpocThIM
obopynoBaHueM. MNpuHATO cuMTatb, 4TO MpocToe obopynoBaHMe MoXeT OblTb [oHaBneHo K uckpobesonacHoi
cucteme 6e3 HeobxoommocTy nepecyeta b6esonacHocTu cuctembl. CnepyeT NpPUHMMATL BO BHUMaHUE COBMECTHOE
LecTBNEe BCEX 3MEMEHTOB MPOCTOro, uckpobe3onacHoro M CBS3aHHOrO UckpobesonacHoro obopynosaHUs.
Hanpumep, ncnonb3oBaHne 04HOM UK ABYX TepMonap B CUCTEME paspelleHo, HO KoMBuHauus 6onbLOro KonnyecTsa
TepMonap, UCMonb3yeMbiX B OJJHOM KOHTYPE CpedHel TeMnepaTypbl, MOXET HE COOTBETCTBOBATbL 3TOMY KPUTEPUIO.
CraHpapTom Ha uckpobesonacHoe obopyrnosaHue (TOCT 31610.11) Takxe LonyckaeTcs UCNONb30BaTb EMKOCTHbIE
W VHOYKTWBHbIE KOMMOHEHTbLI B MPOCTbIX YCTPOWCTBAX MNPV YCNOBWUW, YTO 3TW KOMMOHEHTbI BKIOYEHbLI B OLIEHKY
cuctembl. OBbIYHO HE WCMONb3YIOTCH KaTYWKW WHOYKTUBHOCTU UMM KOHAEHCATOPbl 3HAYMTENbHBLIX PasMepoB, HO
npocTas KOHLEeNUMs yCTPoCcTBa NO3BONSET UCMONb30BaTh HEBONbLWNE KOMMNOHEHTHI PAAMOYACTOTHON pa3Bsa3km 6e3
npoBeAeHNs fanbHeWwWwero aHanuaa cucTembl. [10ne3HbIi NpakTMyecknii MeTon 3aknoyaetcs B obecrneyeHun Toro,
4yTobbl 06WAas eMKOCTb W MHAOYKTUBHOCTb, NOBAB/EHHbIE K CUCTEME, COCTaBNANM MeHee 1% OT COOTBETCTBYHOWMX
BbIXOOHbIX MAapamMeTpoB WCTOYHMKA MUTAHUS, U TOrha WX BAMSHUE MOXHO WrHopuposatb. Ecnu n pobaBneHHas
€eMKOCTb, U WHOYKTUBHOCTb BMecTe C noboil Opyroil cocpenoTOYEHHOM eMKOCTbio B Lenu npesblwaioT 1% oT
yKa3aHHbIX BbIXOOHbIX NapaMeTpoB MCTOYHMKA MWTAHUS, TO Pa3pelleHHbIe BbIXOAHbIE NapaMmeTpbl OOMXHbl ObiTb
YMeHbLUEHbI BIBOE, KaK yKa3aHo B MPUIOXeHUN A.

Tak>xe Heobx0aMMO KnaccmguuMpoBaTb NPocToe 06opyLoBaHME NO TEMNEPATYPE, ECNN OHO NPeLHA3HAYeH Ang
yCTaHOBKM BO B3pblBOOMNacHoi 3oHe. CTaHaapT Ha obopynoBaHue OonyckaeT TemrnepaTypHyto knaccudvkaumio T6
ONS BblKAOYaTeNnen, BUNOK, PO3ETOK U KEMM, UCMOMb3YEMbIX B npegenax UX HOpMalbHbIX XapakTepUCTUK npu
TeMnepartype okpyxatuler cpeabl He Bbiwe 40°C. Ha npakTuke HENerko CNpoekTMpoBaTb CUCTEMY, KOTOpasi MOXeT
ncrnonb3oBatbcsl ¢ rasamu, Tpebylowmmm TemnepaTypHoi knaccucpukaumm T6 (85°C), M 0BblYHO OOCTUraeTCs
TemnepatypHaa knaccudpmkauus T4 (135°C). EQMHCTBEHHbI ras, ykasaHHbli B MMEKOWENCS [OKYMEeHTauumu,
Tpebyowunin  TemnepaTypHo knaccudpmkaumu T6, - 3TO cepoyrnepoa (CS,). [Moatomy 06blY4HO AOCTATOYHO

TemnepaTtypHon knaccudomkauum T4. TemnepatypHas knaccudukauusi npocTbiX YCTPOWCTB T4 (C nnowanbto
NMoBEPXHOCTN He MeHee 20 MM2) 0ObI4HO 3aBWCUT OT BXOOHOW MOWHOCTU He Bonee 1,3 BT npum makcumanbHow

Tpebyemoin TemnepaTtype okpyxatowein cpenbl 40°C. CooTBETCTBYOWME MOWHOCTM ANs 6onee BbICOKMX JIOKANbHbIX
TemnepaTtyp okpyxatouwei cpenbl coctasnsoT 1,2 Bt npn 60°C n 1 BT npun 80°C. Ecnn ato npaBmno HENPUMEHMMO,
cnenyeT W3MEPUTb UM OLEHWTb BO3MOXHYIO MakCuMalnbHylo TemnepaTtypy noBepxHocTu. Ecnu nmo kakoi-nnbo
npuvyvHe He OYEBUOHO, YTO MakcUManbHas TemnepaTypa NnoBepxXHOCTH 3HaunTenbHo Hnxe 135°C (ckaxem, 100°C),
TO YCTPOWCTBO, BEPOSITHO, He siBnsieTcsl npocTbiM. OBblMHO npocToe 06opynoBaHME M30NIMPOBAHO OT 3EM/M U He
npencTaBnseT Hukakmx npobnem. TpebosaHMe cocToMT B TOM, 4TOObI BblaepXxaTb uchbiTaHwe usonsuum 500 B B
COOTBETCTBMU CO CcTaHOapToM Ha obopypoBaHue. Tam, rae STOT YpPOBEHb W30NsSUUM OTCYTCTBYET, MPOCTOe
o06opynoBaHVe BBOAUT 3a3EM/IEHNE B CUCTEMY, Y KOHCTPYKLMUS CUCTEMbI AONKHA 3TO YYNTbIBATD.

F.2 Ucnonb3oBaHue 060pyaoBaHus ¢ "NpocTbiM 060pyaoBaHueM"

Lpyrvm pacnpocTpaHeHHbIM CrocoboM NMPUMEHEHUs NMyHKTa, OMNMCbIBaOWEro NpocToe 060pynoBaHue, SBnseTcs
BO3MOXHOCTb MPVMEHEHWNS YCTPOMNCTB, MPU3HAHHBIX MCKPOBEe30nacHbIMI, C HA3HAYEHHBIMU BbIXOAHBIMY NapaMeTpamm
B Mpepaenax, yCTAHOBNEHHbIX ANs MPOCTOro o60opynoBaHWsi, B MCKPOOE30MmacHOM Lenu, BHECS He3HA4UTeNbHble
M3MEHEHNS B AOKyMeHTauuio. Yawe Bcero 3TOT MeTOn MCMONb3yeTcs AN WCMbiTaTenbHOro 060pynoBaHus,
VHAMKATOPOB U NMOPOroBbIX pefe.

Ecnu B uenb BktoYeHo Bonee OAQHOMO YCTPOMCTBA C BbIXOAHBIMU XapakTepucTukamy npoctoro obopynoBaHus,
cnepyeT no3aboTUTbCA O TOM, 4TOObl He MpeBbllwanvcb AOMNYCTUMbIe NapameTpbl NPOCTOro ycTpoiictea. VHorpa B
KayecTse npeumyLiecTsa MOXHO BOCMO/b30BaTbCS TEM, YTO BbIXOLHOE HaNpPsXeHWe NosiBNgaeTCs TONbKO B YCIOBUAX
NMOBPEXAEHWA N OO0MycKaeTCs yyuTbiBaTb MNOBPEXAEHWS KO BCEW cucTeme B LenoMm. Hanpumep, ecnn B uenu
noakntoyeHo 6onee OAHON ennHMLBI NPOCTOro 060pyAoBaHNS, TO MOXHO YTBEPXAATb, YTO TOMbKO OfHA eAMHMLA
obopynoBaHMsa cUMTaeTCs NOBPEXAAeMoi B MoOOA MOMEHT BPEMEHM, U, CNefoBaTebHO, HEOBXOOMMO YYMTLIBATD
TONbKO Hanbonee HebnaronpusaTHbIA Habop BbIXOAHbIX NapamMeTpoB. JaHHbIn noaxon npuemiem B cuctemax "ib", Ho
JONXeH ObiTb TWATENbHO 3340KYMEHTUPOBAH. YToObl NpMMeHWUTb NodobHbIA noaxon Ans cuctem "ia", Tpebyetcs

BHuMaHwue! lokyMeHT BBeZleH B AieicTBUE BHUMaHme! O nopsake npMMeHeHnst LOKyMeHTa CM. ipAablik "lMpruMeyaHma”
NC «TexakcnepT: 6 nokoneHne» NHTpaHeT



OCT 31610.25-2022 (IEC 60079-25:2020) B3pbiBOONacHble cpebl. HYacTb 25. ckpobe3onacHble CUCTEeMbI CTtpaHunua 49
lMpumeHseTca ¢ 01.07.2023B3ameH FOCT P 52350.25-2006, TOCT P 54069-2010, TOCT P M3K 60079-25-2012

fneTanbHOe 3HaHWe Mony4YeHus BbIXOAHbIX napameTpos. VHdopmaumio Takoro Tvna obblYHO Henerko nonyyvTb, W,
cnenoBaTenbHO, 3TOT MeTod 0OblYHO He MpuMeHWM K cuctemam "ia". Ecnv M3BecTHO, YTO KNEMMbl YCTpOWCTBa
SABNAOTCS UCKNIOYNTENBHO PE3UCTUBHBIMU NPW HOpManbHON paboTe (kak 3To YacTo 6biBaeT), TO Nboe KONMYeCcTBO
3TUX YCTPOWMCTB MOXET BbiTb BK/IOYEHO B CUCTEMY "iC".

Mpunoxexue G
(obsi3aTenbHOE)

Cuctembl FISCO

G.1 O6wume TpeboBaHUSA

B HacTosiWeM npunoXxeHun copepXxutcs nogpobHas MHopMaums O NPOEeKTUPOBAHMU CUCTEM, B KOTOPbIX
NMpuMeHsieTcs KoHuenuus uckpobesonacHoi nonesoit wuHbl (FISCO), ocHoBaHHasi Ha MpUHUMMNAX CUCTEM C
MaH4yeCTEePCKUM KOAMPOBAHMEM M NMNTAHMEM OT LWKHbI B COOTBETCTBUM C [1].

TpebosaHus k cuctemam FISCO ycTaHOBMEHbI HACTOSILMM CTAHLAPTOM, KPOME Cly4aeB, yKa3aHHbIX B HACTOSILLEM
NPUNOXEHNN.

IMpuMmeyaHus

1 Ha HekoTOpble yCTPOCTBA, KOTOPbIE OblNM CePTUAULMPOBaHbI A0 0NyONNKOBaHWNSA HACTOSWEro cTaHaapTa, HO
He o06si3aTenbHO COOTBETCTBYOWME TpeboBaHMAM K napaMeTpaMm Kckpobes3onacHOCTWM HaCTOsIWEero cTaHaapTa,
fonyckaeTtcs HaHocuTb Hagnucb "Moaxonswee ang cuctem FISCO". Takme ycTpoicTBa OonyckaeTcs UCNONb30BaThb
B cucteme FISCO, ecnm cpasHeHne wuckpobesonacHbix napametpos U,, I,, B, CU,, I,, P nokasbiBaeT

1
COBMECTMMOCTb C OCTa/bHOM YaCTbi0 CUCTEMbI M COOTBETCTBYET BCEM APYrM TpeboBaHMSAM HACTOSWEro cTaHaapTa.
2 TunuyHas cnctema npeacraesneHa Ha pucyHke G.1.

3 B uenom cuctembl FISCO ypoBHS Buaa B3pbiBo3awmThl "ic" npefHa3HayeHbl AN NPUMEHEHNS B 30HaxX knacca
2. Cnctembl FISCO yposHel Buaa B3pbiBo3awmThl "ia" u "ib" B OCHOBHOM npefHa3HayeHbl AN NPUMEHEHUS B 30HE
knacca 1. Cuctembl FISCO ypoBHS Buaa B3pbiBO3aWwmMThl "ia" MOryT BXoAUTb B 30HY knacca 0, ecnu aTo crneuunanbHo
NO3BONEHO B TEXHUYECKUX LOKYMEHTaX.

G.2 TpeboBaHug K cucreme

CucTema 0bblYHO MMeEeT BUA, NoKaldaHHbI Ha pucyHke G.1.

Kabenb, ncnonb3yemblii B cCTeMe, [OMXEH COOTBETCTBOBATL pasaeny 9 1 uMeTb cnenytolme napameTpb:

- COMPOTMBAEHNE KOHTYpa R, - oT 15 Om/km oo 150 OM/KM;
- MHOYKTUBHOCTb KOHTYpa L, - oT 0,4 M['H/KM Ao 1 MITH/KM;
- eMKocTb C, - OT 45 HD/KM [0 200 HD/KM;

- MakcuMasnbHas AfvHa Kaxaoro oTBETBUTENbHOro kabens - 60 M onsi Bcex rpynn obopyaoBaHus;

- MakcumanbHas LnvHa Kax4oro marmctpanbHoro kabensi, BKYas ONMHY OTBETBNEHWi kabenel - 1 kM ans
obopynosaHus noarpynnsl 1IC n 5 km - ons o6opynosanus rpynn | v il v nogrpynne 11B.

Ecnn wucnonb3yetcsi kabenb, COOTBETCTBYIOWMIA HACTOSWEMY MPUNOXEHUIO, OaNbHeillee paccMOTpeHue
napameTpoB kabens He TpebyeTcs.

Ecnu ncnonbayoTtcs kabenu, cogepxallyue HeCKONbKOo Lienei, To OHU OONXHbI ObiTb Tna A unu B.
Ecnu cuctema BktoyaeT B cebsi:

- OOVH UCTOYHWK NUTaHWS,

- ntoboe 4MCno NoneBblX YCTPOWCTB - BCero oo 32,

- 1 [0 OBYX OKOHEYHbIX YCTPOMCTB,
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MOMHOCTbIO  COOTBETCTBYWOWMX TpebOBaHWAM  HAcTosILero craHgapTa, B codyeTaHuM C  kabenew,
COOTBeTCTBYIOLLlVIM ﬂpI/IBe,EI,eHHOI7I Bbllle CI'IeLI,I/ICpI/IKaLI,I/II/I, TO 3Ta CucteMa QnOONXHa cHUTaTbCAa O0CTATO4YHO
6e3onacHoiA.

Bce ycTpoiicTBa, ucnonbayemele B cucteme FISCO, nonxHel 66iTe ogHow rpynnbl |, 11 van I, nooxonswen ons
npeanonaraemMoro Ucrnonb30BaHNs CUCTEMBI.

Cucteme ponxeH 6blTb NMPUCBOEH ypOBeHb BuAa B3pbiBo3awmThl ("ia", "ib" nnn "ic") onpenensiembiM Hanbonee
HW3KUM YPOBHEM BWAa B3pPblBO3AWMNTbI YCTPONCTB, WCMOMb3yeMblX B cucteme. [1pucBOeHHbI ypoBeHb BuAaa
B3PbIBO3AWMTbI ONXEH OblTb yKasaH B AJOKyMeHTauum no 6e3onacHocTu.

Monocuctembl B CUCTEME MOTYT MMETb pasHble YPOBHM BMAA B3PblBO3ALMTHI, €CM 3TO 060CHOBAHO OLEHKON ©
3anncaHo B TEXHWYECKON AOKYyMeHTauuu. Hanpumep, oT Marmctpanu ypoBHS BuAaa B3pbiBo3awmThl "ib" gonyckaercs
co3naBaTb OTBETB/IEHWE YPOBHA BUAA B3pbiBO3aAWMThHl "i@" € NpPUMEHeHWeM COOTBETCTBYOWMM 06pas3om
CepTUULIMPOBAHHOIO MHTEpdoelnca.

OkoHeuHoe(ble) yCcTpocTBO(A) [BOMXKHO(bI) HAXOAUTLCS Ha KOHUe(ax) maructpanu kabens. ICTOYHUK nuTaHus
LONXEH HaxoanTbcst He 6onee Yem B 60 M OT OAHOr0 KOHUA MarucTpanu. Ecnn UCToYHMK NUTaHUS NOAKMIOYEH Yepe3
OTBETBMIEHVE, TO ANNHA 3TOr0 OTBETBNEHUS AONXHA OblTh OrpaHnyeHa anavHol 60 M.

MpumeyaHre - Yncno monesbiX YCTPOWCTB, KOTOPOE OOMycKaeTcs MOAKYaTb K OTBETB/EHWIO, OnpeneneHo
aKcniyaTauMoHHbIMU TpeboBaHUsMU 1 TPebBoBaHMEM HACTOSIWEr0 MPUIOXEHUS, KOTOPOE OrpaHvW4MBaeT 4MUCHO
NoneBbIX YCTPOWCTB B CUCTEME MAKCMMyM L0 32.

COG,EI,I/IHVITeﬂbeIe yCTpOVICTBa NN nepexKkndatenn Moryt ObITb ,El,OﬁaBJ'IeHbI B CUCTEMY 6e3 n3mMeHeHus OuUEeHKN
6e3onacHocTun. pyrue Tunbl NpocToro obopynosaHus, cooteetcTaytowme FTOCT 31610.11, MoryT 6biTb NOAK/IHOYEHDI
k cucteme FISCO npw ycnosuu, 4to oblas MHOYKTMBHOCTb M €MKOCTb KaX4oro npoctoro obopynoBaHus He 6onee
yeM 10 MKIH 1 5 HD, COOTBETCTBEHHO, U O6WEE KONMYECTBO €AMHNL, NPOCTOro 060pyn0BaHUS 1N NONEBbLIX YCTPOWCTB
He npesbiwaeT 32.

JokymeHTaumsa no 6e3onacHoCcT MOXeT ObiTb yrpolieHa A0 cnvicka 060pynoBaHNs BMECTE C COOTBETCTBYOWEN
MCMoNb3yeMoil AokymMeHTauuein Ha obopynoBaHue. [JokyMeHTauusi OOMXHA 4YeTKO OMpenensiTb YpOBeHb Buaa
B3PbIBO3AWMThI KaX OO YaCTN CUCTEMBI.

Lns cuctem rpynnel |l rpynna obopynoBaHns ICTOYHUKA NUTaHWS onpeaensieT rpynny o6opynoBaHUs CUCTEMbI.

TemnepaTypHasa knaccudukaums MM MakcumanbHas Temnepartypa MOBEPXHOCTW (B 3aBMCMMOCTM TOrO, 4YTO
NPUMEHSIETCA) KaXA0ro yCTPOMCTBA AOMXKHbI ObITb ONPefeNneHbl U OTPaxeHbl B AOKYMeHTauun. Takxe Heobxoanmo
NOATBEPANTb, YTO AONYCTMMOE 3HAYeHWe TemnepaTtypbl OKpyXatwen cpeabl AN KaxXnov eanHULbl 060pynoBaHUS
noAxoAnT ANS NPeanonaraeMoro MECTOMONOXEHMS.

G.3 OononHuTtenbHble TpeboBaHusi K cucteme FISCO ypoBHsi BUAa B3pbiBO3awuTthbl "ic"

Monesble ycTpoOiCTBa, OKOHEYHble YCTPOMCTBA W Apyrne BCMoMoraTesnbHble YCTPOWCTBa, COOTBETCTBYOWME
TpeboBaHnaM nckpobesonacHocT, HO He B kadyecTBe ycTpoicTe FISCO, MoryT Mcnonb3oBaTbCs C WCTOYHVKOM
nutaHua FISCO B cucteme FISCO ypoBHA BMAa B3pbiBO3aWwWTbl "ic" MpWM YCNOBWM, YTO OHU UMEIOT BXOLHbIE
napameTpbl U; He MmeHee 17,5 B n BHyTpeHHue napametpbl L; U (;, He npesblwatowme 20 MkKIH n 5 HD

COOTBETCTBEHHO.

Ecnu B cucteme FISCO ypoBHs Buaa B3pbiBo3awmThl "ic" ucnonbayetcs nckpobesonacHoe obopynoBaHune, aTo
LOMXHO BblTb yKasaHo Mpw yCTaHOBKE 3TOr0 yCTpoicTBa. 3aBohckasi aTuKeTka ¢ Mapkuposkoi "Cuctema FISCO
YPOBHS B B3pblBO3aWMTHI "ic" IBNSIETCS NpuemMaeMbiM cnocoboM BbINONHEHUS 3TOro TpeboBaHUS.
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BapuieoonacHan 3cHa HeespbieoonacHan aoHa

1 - OKOHEYHOE YCTPOMNCTBO; 2 - UCTOYHUK NUTaHUS; 3 - faHHbIe; 4 - py4YHO TepMuHan; 5 - nonesble YCTPOUCTBA; 6 -
MarmcTpanbHblii kabenb; 7 - 0TBETBUTE/bHbIA kabesb

PucyHok G.1 - TunuyHas cuctema
Mpunoxenve OA
(cnpaBoyHoOE)

CBepneHns 0 COOTBETCTBUMN CCbINIOYHbIX MeXrocynapcrBeHHbIX CTaHOAPTOB MeXAYyHapOoaAHbIM
cTaHpapTaM, UCnojib3oBaHHbIM B Ka4yecTBe CCbIZIOYHbIX B NTPpUMeHeHHOM MeXAyHapo4HOM

cTaHpapTe
Tabnvua OA.1
Ob6o3HaveHne CreneHb O603HayeHVe 1 HAaUMEHOBaHNE
CCbINOYHOrO COOTBETCTBUS CCbINIOYHOrO MeX AyHapOAaHOro
MEXTroCyAapCTBEHHOrO cTaHmapTta
cTaHzapTa
FOCT 31610.0 MOD IEC 60079-0:2017 "B3pbiBOONacHbIe
(IEC 60079-0:2017) cpeabl. Yactb 0. ObopynosaHune. Oblwune
TpeboBaHns"
FOCT 31610.11-2014 MOD IEC 60079-11:2011 "B3pbiBOONACHbIE
(IEC 60079-11:2011) cpeabl. YacTtb 11. NckpobesonacHas
anekTpnyeckas uenb "i"
FOCT IEC 60079-14 MOD IEC 60079-14:2013 "B3pbiBOONACHbIE
cpenbl. Yactb 14. lNpoekTnpoBaHue,
BbIGOP 1 MOHTaX 311eKTPOYCTaHOBOK"

MpumeyaHne - B HacToswel Tabnuue UCNONb30BaHO creaytollee yYCnoBHoe
0603Ha4YeHne cTeneHn COOTBETCTBUSI CTAaHAAPTOB:

- MOD - MmoamdumumMpoBaHHble CTaHaapThl.
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[11 [IEC61158-2 Industrial communication networks - Fieldbus specifications
- Part 2: Physical layer specification and service definition
(Cetn cBS3u npombilneHHble. Creungbykaumy noesbIx
wuH. Yacte 2. Crieuncbukaums qQou3n4eckoro ypOBHS u
onpenenexHve ycnyr)

[2] IEC/TS 60079- Explosive atmospheres - Part 47: Equipment protection by
47 2-wire intrinsically safe ethernet concept (2-WISE)
(B3spbiBoornacHbie cpenel. Yactb 47. Saiumra

obopynoBaHus ¢ nomolsto koHuenummn 2-WISE)
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