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lMpenucnoBue

EBpasuiicknii coseT no craHgaptTUsauvu, MeTponorun w cepTudukaimm
(EACC) npeacrasnsier coboii permoHanbHoe obbearHeHe HaLuoHanbHbIX opraHos
no craHpaptusauum rocygapcTs, Bxogawwmx B Cogpyxectso Hesasucumbix [ocy-
AapcTs. B ganbHeliem BO3MOXHO BeTynneHne B EACC HauvoHanbHbIX OpraHoB 1o
cTaHgapTU3aumMmn Apyrnx rocyaapcrs.

Llenu, ocHOBHble NpuHUMNLI 1 obLUMe npaBuna npoBeaeHns paboT no mexro-
CyHapCTBEHHOW cTaHfapTusaummu yctaHosnenbl FTOCT 1.0 «MexrocynapcTBeHHas
cuctema cradpaaptusauun. OcHoBHbie nonoxenus» u FOCT 1.2 «Mexrocyaap-
CTBEHHas cucTemMa cTaHfapTusalvun. CtaHaapTbl MeXrocyaapCTBeHHbIe, Npasuna n
PEeKOMEeHAAaUun Mo MeXrocygapcTBeHHon craHpaptusauun. [Mpasuna paspaboTku,

APUHATUA, OBHOBNEHUSA U OTMEHbI»

CBepnieHus o ctaHgapre

1 NOArOTOBJIEH OTtkpeiThiM akUuoHepHbiM oblecTsom «Bcoepoccuiickui
Hay4HO-UCCnefoBaTenbCKUi, NPOEKTHO-KOHCTPYKTOPCKUA ¥ TEXHONMOTUYECKUI MHCTU-
TYT kabenbHon npombinerHocTn» (OAO «BHUWKIT») Ha ocHoBe coBCTBEHHOTO re-
peBofa Ha PYCCKUIN A3bIK aHIMOA3LIYHOM BEPCUM CTaHAapTa, YKa3aHHOro B NyHKTe 4

2 BHECEH MexrocyaapCTBEHHbIM TEXHUYECKUM KOMWUTETOM MO CTaHAapTu-
3aumm MTK 46 «KabenbHble uspenus»

3 MPUHAT EBpasuiickum COBETOM MO CTaHAapTU3aLUK, METPONOMn U cep-
Tudurkaymm (NpoToKon oT Ne )

3a npuHsiTUE NporonocoBanu:

Kpatkoe HaumeHoBaHue | Kog ctpanbl no MK CokpalleHHoe HauMeHoBaHue
cTpaHbl no MK (MCO (NCO 3166) HaLMOHaNbHOro opraHa
3166) 004—97 004—-97 no craHjapTusaumnm
AszepbaingkaH AZ AsctaHpapT
ApmMeHus AM 3A0 «HaunoHanbHbIK opraH 1o

cTaHfapTU3auun ¥ MeTPoNoruu»
Pecnybnukn Apmenus

bBenapycbk BY lNocctangapT PecnyGnuku Benapyco
KazaxcrtaH KZ Foccrangapt Pecnybnvku Kasaxcran
Kuprusms KG KblpreisctadgapT

Monpgosa MD WHcTuTyT cTanpapTusaumu Mongossi
Poccus RU Poccranpapt

TapxukucTas TJ TampKukcTangapT

Y3bekucTtaH Uz Yacravgapt

YkpauHa UA MUHSKOHOMpPAa3BUTUSE YKpauHbi
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4 Hactoawmi  cTaHgapT  MAEHTUMEH  MEXAYHapoA4HOMY  CTaHaapTy
IEC 60331-1:2018 «McnbiTaHns anekTpuyeckux kabenei B yCrnoBUAX BO3AENCTBUSA
nnamerun. CoxpaHeHne pabotocnocobHocTu. Hacte 1. Meton ucnbiTaHnsa kabenen
Ha HOoMUHarnbHoOe HanpsbkeHue go 0,6/1,0 kB BkmounTenbHO U HapYXXHbIM AuameT-
pom boriee 20 MM Npu BO3AEUACTBUM NNamMeHu Temnepatypon He mexee 830 °C oa-
HOBpPEMEHHO C MexaHudecknm yaapom» («Test for electric cables under fire condi-
tions — Circuit integrity — Part 1: Test method for fire with shock at a temperature of
at least 830 °C for cables of rated voltage up to and including 0,6/1,0 kV and with an
overall diameter exceeding 20 mmp», IDT).

MexayHapogHbih ctanfapt IEC 60331-1:2018 paspaboTtaH TexHu4eckum Ko-
muteTom TC 20 «3Bnektpudeckue kabenu» MexayHapoaHOW 3MEKTPOTEXHUYECKON
komuccum (IEC).

[Mpy npuMeHeHMn HacTOAWEro CTaHgapTa PEeKOMEHAYeTCH WCMoNb3oBaTh
BMECTO CCbISIOUYHbIX MEXAYHApPOAHbIX CTAHAAPTOB COOTBETCTBYIOLINE UM MEXIOCY-
[apCTBEHHbIe CTaH[apTbl, CBEAEHWS O KOTOPbLIX NPUBEAEHbL! B [OMNONHUTENbHOM

npunoxexun JA
5 BSBAMEH I'OCT IEC 60331-1-2013

6 HekoTopble 3neMeHTbi HAcToAWero craHgapTa MoryT ObiTb obbekTom
naTeHTHeIX npas. MexayHapogHas anekTpoTexHudeckas komuccusi (IEC) He Hecer
OTBETCTBEHHOCTb 3a YCTAHOBNEHME MOANUHHOCTY Kakux-nnbo unu BCexX Takux na-

TEHTHbIX NpaB

ViHpopmayus o esedeHuu 8 Oelicmeue (npekpaweHuu Oelicmeusi)
Hacmosawez0 cmaHdapma U UsMeHeHUl K HeMy Ha meppumopuu yKa3aHHbIX 8bilie
aocydapcme  nybnukyemcsi 8  ykasamensx — HauuoHalbHbIX — cmaH0apmos,
usdasaemMbix 8 3mux zocydapcmeax, a makxke e cemu VIHmepHem Ha calmax
coomeemecmeyLux HayuoHallbHbiX 0p2aHos 10 cmaxoapmu3ayuu.

B cnyyae nepecmompa, UsMeHeHUll uiu OmMeHbl Hacmoswezo cmaHdapma
coomeemcmeytowas uHgopmauus makxe 6ydem onybnuxkosaHa Ha opuyUansHOM
uHmepHem—catime  MexaocydapcmeeHHo20 cosema N0 cmaHOapmusayuy,

mMempoozuu U cepmugukayuu 8 kamanoze «MexzocydapcmeeHHble cmaHdapmbi»

WUcknountenbHoe npaBo oduumanbHOro onyornkoBaHUsA HaCcTOALEro CTaH-
[apTa Ha TeppuTOpUN yKa3aHHbIX Bbille FOCYAapCTB NPUHAANEXUT HauMOHaNbHbIM
(rocyaapCTBEHHbIM) OpraHam no CTaH4apTvU3auui.3T1ux rocyiapcrs
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CopepxaHue
1 0BNACTE MPUMEHEHVIS ...

2 HOPMATUBHBIE COBITKU ...

6 Venbityembiit obpasel (cunossle kabenu v kabenu ynpaeneHns Ha
HOMUHanbHoe HanpshkeHue Ao 0,6 kB/1,0 kB BKMioUUTENbHO) ...
7 lMNposegeHne ncnbitanus (cunosble kabenu v kabenu yrnpasneHus Ha
HOMUHanbHoe HanpsbxkeHne o 0,6 kB/1,0 kB BKMOUUTENBHO).................oooi .
8 OueHka pe3ynbTaToB MCMbITaHWs (CUrNoBbie kabenu 1 kabenu ynpaeneHus
Ha HOMUHanbHoe Hanpsbkenue 0o 0,6 kB/1,0 kB BKMOUMTENBHO). ... ..
9 MNpoBeaeHne MOBTOPHOTO MCTIBITAHMS ... ... ... ooe e
10 MNpoTokon ucnbiTanus (cunosbie kabenu v kabenu ynpasnexus Ha
HOMUHanbHoe HanpspkeHwe 1o 0,6 kB/1,0 kB BKOUUTENbHO) ...
11 MapKUpOBKa KaOEIIA. ... e
Hpunoxerune A (obasatensHoe) MeToa NpoBepKyN UCTOUHMKA HATPEBA. .. ...................
Mpunoxerue B (cnpaso4vHoe) PykoBOACTBO Mo BbIGOPY pekoMeHayemMoro
nenbiTaTensHoro obopyaoBaHus (ropenka u cmecutens BeHTypu) ...
Mpunoxenune JA (cnpasBodHoe) CBefleHNs 0 COOTBETCTBAM CChISTOUYHbIX
MEXOYHapPOAHbLIX CTAHAAPTOB MEXIOCYAapCTBEHHbIM CTaHAAPTaM ......

BUOTIMOTPAMDIMA. ..o
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Beepeuue

Cepusa crangapTos IEC 60331 coCTOUT M3 CreAyioWux YacTei noa obimum
HaumeHoBaHnem «McnbiTaHusi snekTpuyeckux kabenel B YCNOBUSX BO34EWCTBUS
nnameru. CoxpaHeHue paboTocnocobHoCTUY

-4actb 1. MeToa ncnbiTaHus kabenen Ha HOMUHaANBHOE Hanpskenue o 0,6/1.0
KB BKMOUYUTENBHO U HAPYXHbIM ArameTpom Gonee 20 MM Npu BO3LEACTBUAN NIAMEHN
Temnepatypoit He meHee 830 °C 0JHOBPEMEHHO C MEXaHUYECKUM YAapOM;

- 4acTb 2. MeTopn ucnbitanus kabenei Ha HoMUHaNLHOe HanpspkeHue [o 0,6/1.0
KB BKMIOYMTENBHO 1 HapyXHbIM guaMeTpoMm He Gonee 20 MM Npw BO3OENCTBUMN
nnameHu Temnepatypon He MeHee 830 °C 04HOBPEMEHHO C MEXaHUYECKUM YAaPOM:

- 4acTtk 3. Metog ucnbiTaHusa kabeney Ha HOMUHaNbHOe Hanpsokerue go 0,6/1.0
KB BKIIOYATENBHO, WUCMBITLIBAEMbIX B METAn/IMYEcKON 3aluTHOW Tpybe, npu BO3-
AENCTBUM NMnameHn TemnepaTtypoit He meHee 830 °C 0HOBPEMEHHO C MEXEHUYECKM
yAapowm;

-4acTb 11. VicneiTatenbHoe obopynosaxue. BosgeiicTere nnamexu Temneparty-
pol He meHee 750 °C;

- vacte 21. lNposepenHve ucneitanuii n TpeboBanusa Kk Hum. Kabenu Ha Homu-
HanbHoe HanpsxeHue go 0,6/1,0 kB BkNOYUTENBHO;

- vactb 23. llpoBegeHune ucnbiTaHnii u TpeboBaHust kK HUM. Kabenu anektpu-
4Yeckue AnA nepefavv AaHHbIX;

- YacTb 25. lNposegerne uenbiTaHuii u Tpebosanus Kk HUM. Kabenu ontuyeckne.

MpumevaHus

1 YHact 21, 23 n 25 kacalwTcs yCrnoBuid BO3AEWCTBUS nnaMeHu TemrnepaTypon He
meHee 750°C.

2 Yactu 11, 21, 23 n 25 Gonblue He NoaBEpPralT MOHUTOPUHTY C Lerbio obecriedeHus
penesaHTHOCTU. PekomeHnayembiii NOPAAOoK NPOBEAEHNS UCTIBITaHUIA npusBedeH B Yactax 1 u 2
IEC 60331.

Co BpemeHn nepsoro usganusi IEC 60331 (1970) o6nacTe ero npumMeHeHus
paciliMpeHa, 4TO no3BONAET MUCNOMb30BaTh uWCMbITaTernbHoe obopynoBaHue npu
ucnbiTakuu cunosbix kabeneh GonbluMX U Manbix pasmMepos, kabenewn ans nepegadu
AaHHbIX, KOHTPOMbHbIX, yNpaBieHns 1 onTu4ecknx kabene.

MonoxutensHele pesynbTaThl WUCMLITAHUSA, NPOBEAEHHOTO B COOTBETCTBUU C
HacCToOALMM CTaHAapTOM, SABMASAKTCA OCHOBAHMEM [N HaHeceHuss Ha Kabenb

COOTBETCTBYIOLEN NOEHTH LMOHHO! - MapKAPOBKN.
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MEXIOCYOAPCTBEHHbBIN CTAHOAPT

MUCTbITAHUA 3NEKTPUYECKUX KABENEN B YCNOBUAX
BO3OEUCTBUA MNAMEHM.
COXPAHEHUE PABOTOCIMNOCOBHOCTH
Yactb 1

MeTton ucnbiTaHua kabenein Ha HOMUHaNbLHOe HanpsixkeHue o 0,6/1,0 kB
BKITIOYUTESILHO ¥ HapYXHbIM AnameTpom donee 20 MM Npu BO3AeUCTBUM NITAMEHMU

TeMneparypou He meHee 830 °C ofHOBpeMEHHO C MEXaHUYECKUM YAapoMm
Tests for electric cables under fire conditions. Circuit integrity. Part 1. Test method for fire with

shock at a temperature of at least 830 °C for cables of rated voltage up to and including 0,6/1,0 kV

and with an overall diameter exceeding 20 mm

Oara sBepenus — 202 - -

1 O6nacTb NpUMeHeHus

HacTtoswuin ctaHaapT pacnpocTpaHaeTca Ha kabenn Ha HOMUHabLHOE HanpshHKeHne
no 0,6/1,0 kB sxnounTtensHo, a Takke Ha kabenu Ha HOMUHanNbHoe HanpshkeHue go 80 B,
mMeTannuueckne kabenn ans nepenadn LaHHbIX, TENeKOMMYHUKALUOHHbIE 1 ONTUYecKue
Kabenu Hapy»HbiM guameTpom bonee 20 mm.

Hactosilumii ctangapTt ycTaHaBnNMBaeT MeTO4 UChbiTaHusa Kabenen ¢ uenbio ornpe-
[EneHnss Ux BO3MOXHOCTU COXpaHsiTb paboTocnocOoBCHOCTL NpU BO3LAEWCTBUU MNaMeEHN
OLHOBPEMEHHO C MEXaHUYECKUM yaapoM B 3afjaHHbIX YCITOBUAX.

TpeboBaHus K UCMbITaTENbHOMY 060PYAOBaHMUIO, NMOPAAOK NPOBEAESHNA UCTbITAHWSA
u TpeGosaHus K Hemy Ans kabenein mexbllero guameTpa npusenexst 8 IEC 60331-2.

HacTroawumii ctaHaapT pacnpocTpaHsaeTcs Ha curnoBbie kabenu, kabenu yripasnexus
M KOHTpOnbHble Kabenu Ha HomuHanbHoe HanpsbkeHue o 0,6/1,0 kB BKOUATENBHO ©
yCTaHaBNMBaeT CBEAEHWSA M0 XapakTepHbIM BYilaM OTKas3oB, annapartype Ans npoBepku
LENOCTHOCTM LEenu, NopsaKy noarotoBku obpasiios U MPOBEAEHUIO UCTIBITAHWSA, 8 TakKe
OTHETY M0 UCMbiTaHuo. B HacTosilem ctaHfapTe He npusBefeHa VHMOopMaLms no xapak-
TEPHbLIM BUAAM OTKA30B, annapaType ANns NpoBEepKn LIEMOCTHOCTY Lenu, nopsaaky nogro-

TOBKH o6pa3ua ¥ NPOBEAEHWIO UCMbITAHUA, OTHETY O NPOBEAEHUN UCTTBLITAHNA, KacakLias-

MapaHue oduumanbHoe
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ca kabenei C TOKONPOBOAAWMMW Xunamy LMis nepefaqdn OaHHbIX, TeneKOMMYHMUKa-
LIMOHHbIX Kabenen n ontudeckux kabenen.

Mo cornacoBaHKio MeXy U3roToOBUTEINEM M 3aKa3uukom (notpeburtenem) faHHoe
UCMbITaHUE QOMYCKaeTCAa NPOBOAUTE Ha Kabensax Ha HOMMHanbHoe Hanpskenue go 1,8/3,0
(3,3) kKB BKIMOYMTENLHO NPY YCMNOBUN NPUMEHEHUS COOTBETCTBYIOLUMX NNaBKUX Npenoxpa-
HUTENEN.

B npunoxeHnn A npusegeH MeTo NpoBEPKN UCTOYHMKA HArpPeBa, a Takke CUCTEMbI
KOHTPOIS, UCTMOMb3yEeMbii NPY UCAbITaHUK.

B HacToslem cTangaprte Takke npusedeHb! TpeboBaHus K UaeHTUMDMNKALMOHHON
MapKuUpoBKe, KoTopasi MoxeT ObiTb HaHeceHa Ha kabenb ans obo3HaveHus ero

COOTBETCTBUA HACTOoAlLeMY CTaH4apTy.

Mpumeyarue— VcnbiTaHve, NPMBEAEHHOE B HACTOALWEM CTaHAApTe, [ONYCKaeTCs
NPOBOAUTE MPU OMacHbIX HaNpsXKEHWsX ¥ TemnepaTtypax. [na npefoTBpalleHus nopa}eHus
nepcoHana anekTpU4eckuM TOKOM, BO3MOXHOIO BO3TOPaHUsA U B3pbiBa, a Takke BO3MOXHOMO
MOABIEHVSA AAOBUTLIX rasoB, AOMKHbLI ObiTb MPEANPUHATHI COOTBETCTBYIOLME MEpb! NPefocTo-

POXHOCTH.

2 HopmaTuBHbIe CChISTIKU

B HacTosiuieM cTaHgapTe UCMofb30BaHbl HOPMaTWMBHbIE CCbINKWM Ha cnegyliine
cTaHnapTbl. [nst AaTUpPOBaHHLIX CCbUIOK TMPUMEHSIOT TOMbKO YyKasaHHOe wusfaHue
CChIMOYHOrO CcTaHaapTa, OANA HeAaTUpOBaHHbIX — nocrnefHee usfaHwe (BKnwoYas Bee
N3MEHEHNs):

IEC 60584-1, Thermocouples — Part 1. EMF specifications and tolerances
[Tepmonapsi. Yacts 1. TpeGosaHus k anektpoasmxyLlen cune (34C) v ponycky]

IEC 60269-3, Low-voltage fuses — Part 3: Supplementary requirements for fuses for
use by unskilled persons (fuses mainly for household and similar applications) - Examples
of standardized systems of fuses A to F [[lpegoxpaHuteny rnnaBkue HU3KOBOMbTHbIE.
Yactb 3. [lononHutenbHbie TpeGoBaHusa K MiaBkum npepoxpaHuTensm (npeumyilect-
BEHHO BbITOBOrO ¥ aHaMOrMYHOrO Ha3HAUYeHUs!), UCNONb3YeMbIM HEKBANM(ULNPOBaHHLIM

nepcoxanom. MNpumepbl CTaHAAPTUUPOBAHHBIX CUCTEM MNaBKWX MpefoxpaHuTenei ot A

Ao F)l
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3 TepMuHb! ¥ onpeneneHus

B HacTosileMm cTaHfjapTe npuUMEHeHbl Crieayloume TepMUHbi C COOTBETCTBY-
OLWUMY onpegeneHnsmn.

ISO n IEC BegyT TepmuHonoruyeckue 6asbl faHHbIX A5 UCNOML30BaHUsS B 0BNAaCTU
CTaHAapPTU3aLUMK, KOTOPbIe LOCTYMHBI N0 CReAYyoWUM CCbifiKaMm:

- Onextponeaus IEC: goctynHa no cebinke: http://iwww.electropedia.org/;

- oHnanx-nnarcopma ISO ans noucka AocTynHa no cobinke: http://Awww.iso.org/obp.

3.1 paboTocnocobHocTh (circuit integrity): CnocobHocTh kabens npofomkaTs
BbINONHATE 3ajaHHble YHKLUMK NPY BO3AENCTBUN YCTAHOBIEHHOIO UCTOYHUKA NaMeHu
B TEYeHUe 3a4aHHOoro neproja BpeEMEHU B 3a4aHHbIX YCIIOBUSIX.

3.2 ycnosus OTCYTCTBUA CKBO3HAKOB (draught-free environment): Ycnosus, npu
KOTOPbIX BO3AEUCTBUE FlOKamNbHbIX BO3AYLUHBLIX MOTOKOB HE3HAYUTENbHO BRUAET Ha

pes3ynbTaTthl UCNbITAHUA.

4 YcnoBusi ucnbiTaHus

WcnibitTanve npoBOAAT B NOMELLEHUN B YCNOBUSIX OTCYTCTBUS CKBO3HSIKOB, B Kamepe
o6bemom He meHee 20 M° ¢ ucnonb3oBaHem o6opy0BaHUs ANs OTBOAA TOKCUYHbIX Fa308,
BbIAENAOWMUXCA NpK roperdun. [ina nogaepXanusi yCTORMUBOCTY NNAMEHN Npy UCTbITaHum
AOoMKHa ObiTh NpeaycMoTpeHa COOTBETCTBYlOUlas BeHTUnauus. OTBepcTus Ans sxoaa
BO3/yXa W BbiTshKHAs Tpyba [omkHbl ObiTe pacnonoXxeHbl Takum obpasom, 4Tobbi nnams
ropenkn octaBanocb CTaburibHbIM BO BpeMs NPOBEPKU U npoBefeHus ucnbeitanus. [pu
HeoBXOAMMOCTU TOperiKy 3alULLIAIT OT CKBO3HSKOB, UCMOSb3ys 3alluMTHbIe aKpaHbl. [ns
HabnoaeHus 3a kabenem BO BPEMS UCTbITAHNA B CTEHKW UCNbITATENBHON KaMepbl MOryT
BbITb yCTaHOBNEHL! OkHa. OTBOA AbiMa LOMKEH OCYLUECTBASTLCS €CTECTBEHHbLIM NMyTEeMm
4yepes [AbIMOXO[, PAacrofiOXKEHHbIA Ha pacCTosiHuM He MeHee 1 M oT ropenku. [ns

perynuposaHus yCJ’lOBI/H7| BEHTUNALIMK [QONYCKaeTCA UCNonb3oBaTh 3aCITOHKY.

n puMedaHune — OnbITHBIM nyrem 6bino onpegeneHo, 4To 4ng nposeerHns UCnbiTaHuA

nogxonunT kamepa B popme kyba co cropoHon 3 m B cootseTcTeum ¢ IEC 61034-1.

VicnbiTaTensHas kamepa 1 ucnbiTatenbHoe obopyAoBaHWe AOSDKHbI HaxXOLUTHCHA
npu Temnepatype okpyxatruen cpeabl oT 10 °C go 40 °C B Hayane Kax[oro UCTbITaHus.
Mpu npoBegeHun NPoOBEPKU 1 UCMbITaHMA Kabensa B kamepe crenyeT nogaepxusars

OlHW U Te Xe yCNnoBUdA BEHTUINALIMKU U SKpaﬁ_IaRQBaHMﬂ.
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5 UcnbiTaTenbHoe obopynoBaHue

5.1 UcnbiTaTernibHOE YCTPOUCTBO

WcnbiTatenbHoe yCTPOUCTBO COCTOMUT U3!

a) ucnbiTaTenbHOW NecTHUUbl No 5.2, COCTosALWEen 13 cTanbHOro Kapkaca, npukpen-
NEHHOTO K XXECTKOM Ornope, Ha KOTOPOoW KpensT kabens;

b) uctouHuka Harpesa no 5.3, COCTOALLEro N3 ropU3oHTaNbLHO YCTaHOBIEHHOW ropern-
KU FIEHTOMHOro TUNa;

C) YLapHOro yCcTpoucTea no 5.4,

d) wucnbiTarenbHOW cTeHKK, 0bopyaoBaHHON TepMonapamMmu [ANsa KOHTPOA UCTOUHNKE
Harpesa B COOTBETCTBMU C NPUIOXEHVEM A;

e) annapaTypbl 4718 NPOBEpPKK LIErnocTHOCTH Lenu no 5.6;

f) nnaskux npefoxpaHutTeneu no 5.7.

ObLlee pacnonoXeHne UCMbITaTeNLHOro 0DOPYAOBaHNS MOKA3aHO Ha pUCyHKax 1—3.
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Pasmepsl B MUNIIMMETPEX

1200 £ 100

=400

800 x 50

o 8

1 — ypapHoe YCTpOWCTBO; 2 — CTanbHas ucnbiTarenbHas NecTHula, 3 — pesuHoBas BTYIKa,
4 —~ rasosBas roperka nEHTOYHOro TuUna;, 5 — HEMNOABWKHbINA BEPTUKArbHLIA  3MEMEHT,
6 — perynupyemblii BEpTUKAllbHbIA SMEMEHT, 7 — ECTKUI OnopHbii Kapkac, P — MnnockocTb
peryrivpoBku

PucyHok 1 — Cxema UCNbiTaTesIbHOro YCTPONCTBa
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Pasmvepbl B MunnumeTpax

1200 £ 100

1 — nofava Bo3ayxa; 2 — Pe3nHOBast BTYSIKA; 3 — KECTKUI ONOPHbIA Kapkac, 4 — ropusoHTanbHbii
CTanbHOW aNeMeHT UCrblTaTenbHOW NEeCcTHULbI;, 5 — nojava nponaHa

PucyHok 2 — WcnbiTaTensHoe yCTPOWCTBO (BUA CBEPXY)
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F’a3Mepr B MUNNuUuMeTpax
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1 — ynapHoe YCTPOWCTBO; 2 — CTaflbHas uchbiTaTenesHas necrthHuua; 3 - rasosan ropeqfka;
4 — oceBas NUHWUA (OPOHTaNbHON MOBEPXHOCTW ropenku, H — paccTosHwe Mo ropusoHTanu or
(hpOHTaNbLHOM MOBEPXHOCTW Fopenku Ao LeHTpa ucrbiTyemoro obpasua; V — paccrtosHue no
BEpPTMKANK OT OCEBOM NUHM rOPESTKY [0 LIEHTPa UCMbiTyemoro obpasua

PucyHok 3 — WcnbitatenbHoe ycTpoicTBo (BUg cOoky)
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5.2 UcnbiTaTenbHasa nNecTHula U ee KpenreHue

WcnblTaTensHas nectHuua npegcrasnseT coboit ctansHOW Kapkac, npuseeHHbin
Ha pucyHke 1. YeTbipe UeHTparnbHbIX BEPTUKANbHbLIX 3MEMEHTa NECTHULbI BbIMOMHEHb
pery-nupyemMbiMi s Toro, Ytobbl MOXHO BbINO pasMeLlaTs UCTbiTyeMble Kabenu pasHbix
pasmepoB. [lnnHa ucnbitatensHoi necthnupl (1200 + 100) mm, Beicota — (600 £ 50) MM,
obwaa macca — (24 + 1) kr. [pyu HeobXoAMMOCTU Ha CTanbHble OMOPblI NOMELatoT

HannacT.

MpumedaHue— B kadecTse matepuana Ans KOHCTPYKLUUN NECTHULBI PEKOMEeHAYeTCs
CTarnbHOM Yronok LUMpUHOW okono 45 MM ¥ TOMWWUHOW OKOrMo 6 MM C COOTBETCTBYHOLLMMY

npopejéﬂmm AnsA cukcaumm GoNToB ¥ 32XKUMOB.

Ha paccrosiHum He Gonee 200 MM OT OBOMX KOHUOB KadKOOrO FOPU3OHTAmNbLHOMO
anemMeHTa NecTHULb! AOMKHbI ObiTb OTBEPCTUS NS KPenreHusi, TOYHOEe MNOMoXeHue W
AMaMeTp KOTOpbIX 3aBUCWUT OT KOHKPETHOro WCMOMHEeHUs MOAAepXMBAaLWWX BTYNOK #
OMOpHOro Kapkaca. McnbiTaTenbHyld NECTHULY TMPUKPENNISIOT K HKECTKOMY OnopHOMYy
Kapkacy C MCNOMb30BaHUEM YeTbIPEX apMUPOBAHHbLIX PE3VNHOBBIX BTYNOK TBEPAOCTLIO OT
50 pno 60 epaunuy no Lopy (meton A), ycraHaBnuMBaeMbiX MEXAY rOpu3cHTanbHbIMU
CTanbHbIMK 3MEeMeHTaMW NEeCTHWULIbI U OTNOPHbLIM Kapkacom Ans obecnevyeHust CMeLLeHus

NEeCTHULIbI NPY YAape, Kak NOKAa3aHo Ha pucyHkax 1 1 2.

Mpumeuanue—TunuyHas pesnHoBas BTyrkKa NpuBeaeHa Ha pucyHke 4.

Pasmepbl B MuniMMeTpax

20-30

30-40

PucyHok 4 — TunudHas pesuHoBas BTynka Ana Kpennexus P

4
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5.3 UcTtouHuk Harpesa

5.3.1 lNopenka

WcTouHMKOM HarpeBa siBMsieTCs NPonaHoBast ras3oBas ropenka NneHTo4YHoro Thna ¢
HOMWUHarbHOW AnuHon poHTanbHon pabodent nosepxHoct 500 mm (Hauborbiuee
PacCTosiHUE MeXay KpaWHuMu oTBepcTusiMu), paboTawollas co cMmecutenem BewTtypu.
HomMuHanbHas wupuHa gpoHTanbHoi paboyei YacTv noBepxHocTy ropenku — 10 mm. Ha
(hpOHTaNbLHON NOBEPXHOCTU paboyeil YacTu ropenku [OMKHb! ObiTb TPW CTyNeHYaTbiX psiga
OTBEPCTUIA HOMUHANbLHLIM AnameTpom 1,32 MM, UEHTPbl KOTOPbIX Haxo4sATcs Ha
paccToAHVM 3,2 MM ApYr OT Apyra, Kak NoKa3aHo Ha pucyHke 5.

PexkoMeHayeTca UCnonb3oBaTh ropenky ¢ LeHTpanbHoW nojadqen rasa.

Hdonyckaetcs Ha Kawaoh OOKOBOW CTOPOHE TrOpernkn psf [ONOMHUTENbHBIX
HeBOoNbLIKX OTBEPCTUN, NpeHasHavyeHHblX Ans cTabunusauuy v NoaaepXanus niameHu
npy ropeHun.

YkasaHus no BbiOOpY pPEKOMEHAYEeMbIX CUCTeM WCMbiTaTerlbHoro obopyaoBaHus

rOpernky NpvBeaeHbl B npunoxeHuun B.

Pazmepb! B MUNMMeTpax
(pasmepb! NpuMepHbIe,
yKazaHbl 6e3 OTKIOHEHWIA)

O O O O— ; J
O O-—-——--0O 3=
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Mpumeuyanwune— Kpyrnble oTBepcTha AgnaMeTpom 1,32 MM C PacCTOAHUEM MeXOy

.

LiEHTPaMM 3,2 MM, PacronoXeHbl CTYNEHYATo B TPU PAAa Mo POHTamNbHO MOBEPXHOCTY FOPESTKN.

HomuHanbHas AnvHa (ppoHTarnbHo noBepxHocTy ropenku — 500 mm.

PucyHok 5 — @poHTanbHasi NOBEPXHOCTb ropeniky
5.3.2 PacxogomMepb! ¥ pacxof rasos
B kayecTBe MpeumsnoHHbIX YCTPONCTB KOHTPONS pacxoja Tonnvea v BO3fyxa npu
nogade vx K ropesike Ucrosib3yioT MacCoBbIE PACXOA0MEPbLI/KOHTPONNEPH!.

Mpu NpoBeeHUN UCTIbITAHNA TeMAEPaTypa-To4KN POCkl BO3AyXa AOMKHA BbiTh He
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6onee 0 °C.
Pacxog ra3oB npu UCTIbITAHUU JOMKEH BbiTh!

- nponaxa — (320 + 13) mr/c.

MpumedyaHue~ 370 NPUBNN3NTENBHO 3KBMBANEHTHO oObemHoMy pacxody (10 £ 0,4)

A/MUH B CTaHAE@PTHBIX aTMocdepHbIX yenosusix (fasnenve 1 6ap n temnepatypa 20 °C).

CTeneHb 4YUCTOTHLI NpoMaHa He pernameHTuposaHa. [lonyckaeTcs UCNorb3oBaTh
nponaH MPOMbILLNEHHbIX MapoK, COAEpXalyux npuMecw, Mpu YCnoBUW BbiNONHEHMS

TpeBoBaHuii Nno KanMbpoBKe UcnbiTaTensHoro o6opyaoBaHUSA;

- Bosgyxa — (3270 £ 163) mr/c.

MpumeyaHue — 310 NpubNN3UTENBHO 3KBUBaNEHTHO obbemHoMy pacxody (160 + 8)

n/MVH B CTaHAApPTHBIX aTMOCdepHbIxX yerosusix (aasnexve 1 6ap u temnepatypa 20 °C).

MpumepHast cxema CUCTEeMbl KOHTPOIS NoAauy ToNnuea npueedeHa Ha pucyHke 6.

1 — peayKkTop; 2 — Mbe303NeKTPUIEcKnil BOCNNamMeHuTernb; 3 — yCTPOWCTBO AnA NpepbisaHns paboToi
ropenki; 4 — KOHTpOSfibHble Tepmonapbl, § — Gannod ¢ nNponaHoMm; 6 ~— BWHTOBOW KianaH
(BA — anbTepHaTuBHOE pacrnonoXenue), 7 — BcriomoratensHoe nuTaxue; 8 — NOoCTyrnrieHve rasa;
9: pacxoaomep Tuna porameTp; 10 — cmecuTenb Bentypu; 17 — ropenka; 12 — WapoBOW Kranan;
13 - cucTemMa nogauyn Bo3gyxa, 14 — OannoH CO CxXaTbiM BO3AYXOM; 15 — BUHTOBOW Knanad

BecnomMoraTternibHoro nNUTaxsua
PucyHok 6 — MpuMepHas cxema CUCTEMbI KOHTPOIS nofiaqyn Tonnuea

10
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5.3.3 MNpoeepka

lFopenky n cuctemMy KOHTPOMS NPOBEPSOT METOAOM, NMPUBEAEHHbIM B MPUIoXKe-
HuK A,

5.4 YpapHoe yCTPOUCTBO

YaapHoe yCTPOWCTBO npencTaBnsieT coOoi KPYrnbii CTEPXEHb U3 OTOXOKEHHOW
cranu gnametpom (25,0 £ 0,1) mm 1 gnudon (600 = 5) mm.

CrepxeHb cBOOOAHO BpalLaeTcst BOKPYr OCW, KOTOpasi napannerbHa uchnbitatens-
HOWM NEeCTHULIE 1 HaXOAUTCSt B FOPU3OHTaNbHOM MNOCKOCTW, NPOXOAAWEN Yepes BepxXHuit
Kpal ucnbiTaTenbHOW NecTHUUb!, Ha pacctosHum (200 + 5) mm ot Hee. Ock genut crep-
XEHb Ha [1Be HepaBHble YacTu, Honblumnii oTpesok anuHon (400 + 5) MM yaapseT no necr-
Hute. CTepKeHb NagaeT Nof THKECTbIo CODCTBEHHOIO Beca U3 HayallbHOro nonoXeHus
nog yrnom (6015)° k ropusoHTany, yaapss no BepXHEMy Kpato UCTILITATENbHON NeCTHUL b
B €€ cepefuHe, Kak nokasaHo Ha pucyHkax 1 u 3.

5.5 PacnonoxeHue UCTOYHUKa HarpeBa

Fopenky pacrnofiaraloT B WUCMbITATENbHON Kamepe Tak, 4ToObl ee (PpoHTansHas
MOBEPXHOCTL HaxofuNacb Ha paccTosHuu He meHee 200 MM Haz nonoM Kamepb uim
nobbiM MacCUBHBLIM BNOKOM WCnbiTaTeNbHON ycTaHoBKM U He meHee 500 mMm OT cTeH
Kamephbl.

Fopernky pacronaraloT HanpoTVB LeHTParbHOR YacTu ucnbityemoro obpasua kabe-
Ns Ha paccTosiHy (H £ 2) MM MO FOPU3OHTanNK OT (PPOHTAmNbHON NOBEPXHOCTU rOpenkn [0
ocu kabens u Ha pacctoarum (V = 2) MM No BEPTUKanN OT OCEBOW NUHWAN FOpenku A0 OCH
kabens, Kak nokasaHo Ha PUCyHke 3.

ToyHoe noMNOXeHWe ropenku npu uchbiTaHuu kabenst NPOBEPSIOT METOMO0M,
NpMBEAEHHBIM B NMPUINOXEHWU A, C NCNONb30BAHWEM KOTOPOTro ONpeaensioT 3HaqveHns H
nv.

Mpu vcnbiTaHuy roperky NPoYHO 3aKPensialT Ha Kapkace Ana NpefoTapatleHns ee

cMeljeHns OTHOCUTENbLHO UCNLITYEMOTC 06pa3ua.

5.6 MpoBepka LenocTHOCTH Uenu Ans CUMNoBbiX kabeneun
1 KabGenew ynpaBneHus Ha HOMUHaNbLHOe HanpsXexwue No

0,6 kB/1,0 kB BkniounTenbHO

an ucnbiTaHuM N8 NPOBEpPKM LENOCTHOCTU uenu no BCEM TOKOMPOBOLAALLNM

wvnam obpastia nponyckatoT Tok. Tok NoAaloT oT TpexdhasHoro TpaHcgopmaropa ¢ coeam-

11
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HeHnem «3Besfa» unM ofHogasHoro TpaHcopmarTopa(oB) A4OCTATOYHON MOLHOCTY Ans
NoAAEpXaHNs CTabUNBHOTO UCTILITATENLHOTO HAMPSPKEHUNA C YyYETOM MaKCUMAarbHO J0Myc-
TUMOTO TOKA YTEUKN.

Tpebyemyto cuny Toka nony4alT nyTem MOACOEANHEHNSA K KaKOOM TOKOMPOBOASA-

LLer XK1re Unu Fpynne Xun Harpy3ouHoro UHAMKATOPHOro Npubopa (Hanpumep, namib).

Mpumevanus

1 Mpu onpeaeneHun HOMUHaNBLHOW MOLYHOCTY TpaHcdopmaTopa(os) crieayeT npeayc-
MOTPETb NAaBkUe NpefoxpaHnTesin ¢ COOTBETCTBYHOLLMMI XapakTepucTUKami.

2 Tok 0,25 A, npornyckaembiii No KaXA0i TOKONPOBOAALLEN Xune unu rpynne xun kabens,

SABNAETCS [OCTATOUHbIM.
5.7 MNnaBkue npegoxpaHuTenu

lNnaskue npegoxpaHnTenu, UCNonb3yemble NPu UCTbITaHUK Mo pasaeny 7, A0MmKHb
BbiTe 13 cepun nnaskux npepoxpanutenen A-D tuna DI, 2A no IEC 60269-3. Jonycka-
eTCA UCrnonb3oBaTh NpepbiBaTeny LUenu ¢ 3KBUBANEHTHbIMU NapamMeTpamu, COOTBETCT-
BYIHOLLIYMU XapaKTepUcTU4YeCcKnm KpuebiM, npmuseneHHsiMm B IEC 60269-3.

B cnopHeix cnyvasax crnefyeT NPUMEHsiTe NNaBkue npefoxpaHuTeni.

6 UcnbiTyembin obpa3sel (cunoBble Kabenu u kabenu ynpasneHus

Ha HOMUHarnbHoe HanpsbkeHue no 0,6 kB/1,0 kB Bknwo4nuTeNnbHO)

6.1 lNogroroBka obpasua

OT cTpouTenbHOW ANuHbE OTOUPAIOT OTPE30K kabensa ANUHON He meHee 4,5 M ans
noarotosky obpasuoB. Kaxawii obpaseyl Ans MUCMbITAHUA OOSMKEH npeacrasnsite cobon
oTpesok kabens gnvHoi He meHee 1500 MM, ¢ 0BOUX KOHLIOB KOTOPOTO AOSMKHbI ObiTh
yaaneHbst obonoyka u gpyrne nokpbitua Ha anude okono 100 mm.

KoHubl TOKONPOBOAALLMX Xun obpasia AomkHbl ObiTe 3auulleHbl AN aneKTpuyec-
KOro nofcoefuHeHust 1, Npu Hanvuuu bonee Yem OOHOW TOKONPOBOASLLENR XUlbl, passe-

AeHbl B CTOPOHE] BO n3bexaHue 3ambikaHus,

6.2 KpenneHue obpa3sua

6.2.1 OQHOXUMNbHbIE Kabesi ¢ KOHUEHTPUYECKUM MeTarsiMyeCckKum crnoem u
MHOTOXWIbHbie Kabenu

O6pasel usrnbawT npubnusutensHo B dopMe ayrn kpyra. BHYTpeHHWU paguyc

uarmba [JOMMKEH COOTBETCTBOBATh YCTaHOBMNEHHOMY U3roToBUTENEM MUHUMATTLHOMY

12
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paguycy usrinba npu HopmarbHbIX YCIIOBUAX 3KCrnyaTauumu kabens.

ObpaseL KpensT no LeHTPy UCNbITaTeNbHON NECTHULbI, KaK MOKA3aHo Ha PUCYHKe 7,
MCnonb3ys MeTann4eckne 3axKnMbl, KOTOpble AOMXHblI ObiTe 3a3emneHbl. Ha sepxHewm
FOpU3OHTarNbHOM 3r1eMeHTe JIECTHULbI pekomeHayeTcsa ucnons3osatk ABa U-o6pasHbix
OONTOBbLIX XOMYyTa, @ Ha ABYX LEHTpalibHbIX BEPTUKANbHbIX areMeHTax — P-obpasHbie
XOMYThbI, U3rOTOBMEHHbBIE U3 METannU4eckon NeHTsl wupnHon (20 + 2) mm ansa kabene
Anamvetpom ot 20 go 50 mm u wupuHoi (30 + 3) Mm ans kabenen GonbLIMX AUAMETPOB.
P-06pasHbie XOMyThbl AOMKHBI UMETb NPUBNU3UTENILHO TOT Xe AWaMmeTp, YTO WCAbLITY-
eMbilt obpased,.

Ecnn obpasey kabens cnuwikoM Man Ansi KPEnmeHus Ha LeHTpanbHbiX BepTu-
KarbHbiX 3fiEMEHTax B MOMIOXEHUN, MMOKa3aHHOM Ha pUcyHke 7, TO [ABa BEPTUMKANbHbIX
SNemMeHTa cnefyeTt paBHOMEPHO CABUHYTbL K LEHTPY Tak, 4Tobbl kabenb MOXHO Obino
38KpenuTh, Kak NoKasaHo Ha pucyHke 8.

Ecnn paguyc usrmba npu HopManbHOW 3KChfyaTauuMu CRMLLIKOM BEnuk Ans
KpenneHuss kabena B npopesax ans cukcaumn U-obBpasHoro xomyTa, Kak ykaszaHo Ha
PUCYHKE 7, TO UCNbITYeMbI 0BpaseL 3akpennsaioT Ha YeTbipex LIEHTPanbHbIX BePTUKab-
HbIX 3MEMEHTax, KakK rnokasaHo Ha pucyHke 9, ¢ ucrnonb3zoBaHuem P-00pasHbiX XOMYTOR,

KOTOpPbIe 3a3eMNAKT.

13




FOCT IEC 60331-1—2021

Pasmepb! B MUnnumeTpax
(pasmepbl NpUMepHbie,
yKasaHbl 6e3 OTKINoHEeHN)
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1 — U-oBpasHbii xomyT; 2 — P-00pasHbil XOMyT, 3 — perynvpyembie BepTuKarbHble
anemeHThl;, 4 — npopesb Ana dukcauum P-obpasHoro xomyTta; 5 — npopesb Ans gukcaLmun
U-obpasHoro xomyTa; 6 ~ npopesk AN NnepemMeLleHns perynmpyembixX BEPTUKANbHbLIX 3MTEMEHTOB;

R — MyuHUManbHeIA paguyc narnba kabens npu HopMarnbHbIX YCMOBUSX KCnyaTaLuu

PucyHok 7 — Cnocob kpennenusa obpasua donbluero gunamerpa npu ucnbitaHsum

(c paguycom usruba npubnuantensHo ot 200 go 400 mm)
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Pasmepbi B MunnumMeTpax
(pasmepb! npyMmepHbie,
YKasaHbl €3 OTKIOHERWI)
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1 — OTperynupoBaHHOE MOMOXEHVe BEepTUKalbHbIX 3NEeMEHTOB; 2 — WCXO4HOE TMOoMoXeHue
BEPTUKANbHOTO 3MEMEHTa; 3 — HWKHUIA FOPU3OHTanNbHbIA 3MEMEHT WUCMbITaTEeNbHON NeCTHULbY,
4 — nononHUTENbHbLIA 3axuM Ana obecnevenus gyrooGpasHoi dopmbl kabens (npyu Heobxo-
aumoctn); 5 — U-o06pasHbiii XOMyT; 6 — npopesb A5 NepeMeLleHns perynmpyembix BepTrikanbHbiX

3MEMEHTOB; 7 — npopesb Ans Kpennerusa P-o6pa3Horo xomyTa; 8 — P-06pa3sHblil XOMyT

PucyHok 8 — Croco6 kpennenus o6pasiia MeHbLUIero AnameTpa Mnpuw UCTbITaHnm ¢
OTPErynMpoBaHHbLIM NOMOXEHUEM BEPTUKANbHBIX 3NIEMEHTOB NECTHULb

(c MakcumManbHbiM paguycom narnba oxono 200 mm)
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Pasmeps! B munnumeTtpax
(pazmepbl NpUuMepHbIe,
yKasaHbl 6e3 OTKIoHeH)
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1 — P-0BpasHbili XOMYT, 2 — perynupyemMble BepTUKanbHbie 3neMeHTbl; 3 — npopess Asns
Kpennewus P-oBpasHoro xomyTa; 4 — npopesb 418 NepeMeLieHua perynmpyemMsix BepTukansHbixX

ANeMeHTOoB

PucyHok 9 — Crniocob kpennexnsa obpasua ¢ paguycom usrnba donee 400 mm npu

HOPManbHbIX YyCNOBUAX SKCNNyataunu

6.2.2 OpHOXUNbHLIE Kabenn 6e3 KOHLUEeHTPUUECKOrO MeTansIM4yecKoro cnos

O6pasel B BUae NpsMoOro oTpeska KpenaT no LEeHTPY UCMbITATENbHOW NEeCTHWLbI,
Kak rnokasaHo Ha pucyHke 10, ucnonbaya 4eTbipe BepTUKallbHbIX 3NeMeHTa u metarnniu-
Yeckume 3axuMmbl, ANS KpenneHust kabens K 3TuM BepTuKarbHbiM 3fieMEeHTaM, KoTopble
JOMKHb! ObiTh 3a3EeMIEHbI.

LinprHa MeTannuuyeckux 3aXknmMoB JOSMKHA COOTBETCTBOBATL 6.2.1.

MpumedaHue— VcnbiTanne oGpasua B BUAE NPAMOro oTpeska kabensa nposofaT Ans
OAHOMVNbHBIX Kabeneh 6e3 KOHLUEHTPUYECKOro MeTan/IMYeckore Crios, Tak Kak uarmbaHvie He
BNUSIET Ha XapaKTepucTuky kabens aToro TMNa B CUITy TOrO, YTO B HEM HE BO3HWUKAKOT BHYTPEHHUE

CWIbl KaK B MHOTOXMUITbHOM Kabersie.

[AvameTp P-006pa3sHbiXx XOMYyTOB AOMKEH ObiTh NPUONUINTENBHO TaKUM Xe, Y4TO U Y

UCMbITYEeMOro kabens.
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Pasmepbl B MUNinmeTpax
(pasmeps! NpuMepHBIE,
yKasaHb! 6e3 OTKNOHeHIA)
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1 — P-06pa3sHbiii XOMYT, 2 — perynupyemMble BepTUKarnbHbie 3MeMeHThbl; 3 — rnpopesb AN Kpenne-
Hua P-oBpasHoro xomyta, 4 — npopesb ANA MepeMeleHna  peryivpyemMbix BepTUKanbHbIX

ANeMeHToB

PucyHok 10 — Criocob kpenneHnus obpasua ogHoXUnbHoro kabens 6e3

KOHUEHTPUYECKOro MeTanfin4eckoro cros

7 NMpoBeneHue ucnbiTaHus (cunoBble kabenu u Kabenu
yrpaBreHusi Ha HoMuHanbHoe HanpsikeHue no 0,6 kB/1,0 kB

BKIHOUYUTENbBLHO)

7.1 UcnbiTaTtenbHoe o6opyaoBaHue u ero pasmMelleHue
WcnbitaterbHoe obopyaosanue(no/~pasgeny 5.
O6pasel KpenaT Ha UCMNbITaTeNbHON NECTHULE U PErYNUPYIOT NOMOXEHNE ropertku

o OTHOLIEHMIO K 06pa3Lly B cooTBETCTBUM € 5.5.

7.2 SneKrpuyeckue coeiuHeHUsi

Co CTOpoHbl KOHUa 0Bpasua(oB), noacoennHeHHoro(blx) K TpaHcdhopmaTopy,
323eMMSI0T HENTPAnNbHYIO W 3aLUMTHYIO Xullbl (Mpyu Hanuuuu). MeTannuueckne skpaHbi,
KOHTaKTHYIO NMPOBONIOKY ¥ METarim4eckoe NokpbiTue COeOVHAT MeXAy cobon n 3azem-
natT. TpaHcdopmaTop(bl) NOACOEAVHSAIOT K TOKONPOBOAALMM JKuNam, WUCKNoHas

HEeWTParnbHy AW 3aLLMTHYIO XWUMbl, Kak NMOKa3aHO Ha PUCYHKE 11. Ecnu meTannuyeckas
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000mnoyka, BpOoHA UMK 3KPaH BLINOMHAKT MYHKLMIO HEATPANBHON WX 3aLMTHONR UMbl
OHW JOSDKHbI ObIThb MOACOEAMHEHDI, KaK NMOKa3aHo Ha pUcyHKe 11, B Ka4ecTBe HelTpanbHow
VI 3aLLMTHOM XKUNbL.

Ons ogHo-, ABYX- Unu TpexdasHbix kabenen Kaxayo asHyo Xumny rnoacoeanHsioT
K oTAenbHoi hase TpaHcthopmaTopa(oB) Yepes nnaBkue NpPefoXPaHUTENI U Yepes
fpepbiBaTeNy UENnn C 3KBUBANEHTHBLIMU XapakTepUCTUKaMmn, pacCUMTaHHbIMK Ha TOK 2 A.

[nst MHOrOXUNbHBIX KAabenen ¢ YeTbipbMaA UNK Bornee Xunamu (KpoOMe HeNTPanbHoV
NN 3aLLWUTHOR) XUMbl AENAT Ha TPy NpUBNN3UTENBHO PaBHbIE IPYINbI; NPU 3TOM COCeHUE
XKUnbl JOMKHBI ObITh, MO BO3MOXHOCTM, B pasHbixX rpynnax.

Ans mHoronapHbix kabenen xunbl AENAT HA [BE paBHble IPYNibi, NPy 3TOM OLHY
KUY KaXkgoun napbl NOACOEANHSAIOT K OOQHOW hase, a gpyryio Xuny — k apyroi dase (cm. L1
n L2 Ha pucyHke 11). YeTBepku paccmaTpmBaloT Kak [BE napbl.

ONnsa MHOTOXWNbHbIX Kabernen, CKpy4eHHbIX TPOWKaMu, XWfbl JensiT Ha TPU pas-
Hble TPYNMbl, MPW 3TOM OfHY XWUITY KaXO0W TPOWKM NOACOSANHSIOT K O4HOWN hase, BTOPYIO
XUy — K apyrov chase, nocnenyoLwyio Xuny — K Tpetbel dase TpaHcopmartopa (cm. L1,
L2 n L3 Ha pucyHke 11).

HKunbl Kaxgow rpynnbl COEAUHAIOT MOCNEeAOBaTENbHO, a KaXayo rpynny nofcoe-
OVHAKT K OTAENbHOW hase TpaHcdopmaropa uepes nrasBkuid npefoxpaHuTens Unu
npepsbiBaTenb LEeny ¢ 9KBMBANEHTHLIMW XapakTepUCTUKaMu, PacCHMTaHHbIMK Ha TOK 2 A.

B cooTBeTCTBUM C yKa3zaHHbIM Bbille, HENTPANbHYIO XUy sasemnsior. HenTpans-
HYIO Kuny 3aseMnsaioT, ecnu kabene npefHasHaveH Ans WUCMonb3oBaHUsA B cUcTeMe, B
KOTOPOW HENTPANbHYIO XUy He 3a3eMnsaioT. [JonyckaeTcs UCNbIThiBaTh HEUTPaIbHYIO Xi-
1y aHanorM4yHO UCMbITAHNIO PasHOM XUMbl, €CNU 3TO YKa3aHo B CTaHAapTax Wi TexHu-
YECKUX YCNOoBUAX Ha kabenu KOHKpeTHbIX Mapok. Ecnu meTannuueckas oborouka, BpoHa
UMW 9KpaH BLINOMHAET (DYHKUMIO HelTpanbHOW Xunbl, ee 3asemnsioT. Bce nepeudwnc-
reHHble 0COOEHHOCTY NPV NPOBEaSHUN UCTIBLITaHNA [OMKHb! ObITh BKIMOUYEHbI B NPOTOKOI.

Ons KOHCTpyKuuid kabenen, OTNUYHbLIX OT YKa3aHHbIX Bbllle, WChblTaTternbHoe
HamnpspKeHUe MPVIKNaasiBaloT MO BO3MOXHOCTM Tak, 4ToObi cocefHue Xuibi Obinu
noAacoeduHeHb! K pasHbim drasam.

B HEKOTOpbIX Criydasix, HanpumMep NpU UCTbITaHUN KOHTPOMbHOTO kabens unu kabe-
na ynpaereHust ¢ UCMOMb30BaHnemM TpexdasHoro TpaHcgopmaropa, HEBO3MOXHO OAHO-
BPEMEHHOE NPUINOXEHNE UCNBITATENBHOIO HaNPAXEHUS HOMUHANBHOTO 3HaYeHUs Mexay
Xunamu u Mexay XKunoi u 3emnen. B Takmx cnydasx 3HadeHue MUCnbiTaTenbHOoro

HanpshkeHUs NBo Mexay unamu, nubo Mexay XKUnoi u 3emnen LOMKHO ObiTe paBHbIM
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HOMMHaNbHOMY 3Ha4YeHNIo N COOTBETCTBEHHO UCMbITATENMbHOE HaNpsiKeHue Mexay »una-
MU U UCMbITATENbHOE HaNPsHKeHWe MeXay XuIon u semnen Oyayrt pasHbl unu 6yagyT
NpeBbiUaTh 3HAYEHUE HOMUHATNBHOTO HaMPSHKEHUS.

Ha koHue oOpasua, He nOACOEQUHEHHOM K TpaHcopmaTopy, LOMKHO OblTh
BbINOMHEHO cnefyoLlee:

- KaKayro hasHyo XXury vinu rpynny >Kuii 3aseMisioT Yepes HarpysouHbii nHANKa-
TOpHLIN npubop no 5.6;

- HEMUTPASbHYIO N 3aLUUTHYIO XUIlbl Yepe3 Harpy304Hbin MHAUKATOPHbLIA Npnbop no
5.6 coeguHsioT ¢ xunon L1, L2 nnu L3 Ha koHue obpasua, CoegUHEHHOM C TpaHchop-

MaTopom (CM. pucyHok 11).

Pasmepsi B mannumeTpax
(pasmepb! NnpumepHbie,
ykasaHbl 6e3 OTKIoOHEeHUR)

i)
Cay

R
£,

R ——

1 — TpaHcdopmaTtop, 2 — Mnaekuii npegoxpaHutens (2 A); 3 — dasei L1, L2 wnu L3
4 — MeTannuueckue 3aKUMbL 5 — UCMbITYeMast Xuna wunu rpynna >xum;, 6 — HarpysouHbiid
MHAWKaTOPHBIR NpuBop; 7 — obBpasew; 8 — meTannuyeckwii skpad (npun Hanuuuw), L1, L2, L3 —
thasHble xunbl (L2, L3 — npu Hanuuum); N — HeiATpanbHas xuna (npy Hanuuuu), PE — sainTHan

xuna (Npy Hanwumnm)

PucyHok 11 — Cxema OCHOBHbIX COeANHEeHNI

7.3 Ucnonb3oBaHue ropenku u yAapHoro ycrpoucTaa

3aXuraloT ropernky u yCcTaHaBnyBaloT PAcXof, rasa v Bo3fyxa Ha ypoBHE 3Ha4eHun,
MOMy4eHHbIX NPY NPOBEPKE UCTOUHMKA Harpesa (CM. npunoxexue A).

Mocne BKTIOYEHUs Fropesku yaapHoe yCTPOUCTBO NOArOTaBNMBaloT K BbINONHEHNIO

yaapa v BKIIO4aloT CeKyHOoMep Ana M3MepeHusa NpoAOINKUTENBHOCTU UCTLITAHUA. Y,L}ap~

19




FOCT IEC 60331-1—2021

HOe YCTPOUCTBO AOIMKHO cpaboTaTb v yaapuTb o necthuue cnycrta 5 mud + 10 ¢ nocne
BKITIOUEHUA ropernkuy, a satem cpabartbiBaTh vepes kaxabie 5 muH + 10 ¢. lNocne kaxzagoro
yiapa yoapsowui cTepKeHb AOMKeH ObiTb NOAHAT HaZ UCMbITaTeNbHOW NECTHUUEeH He

bornee vem 3a 20 ¢ nocrne yaapa.

7.4 Bo3pencTBUE INEKTPUUECKOTO TOKA

HernocpeACcTBEHHO NoOcne BKMYEHUS CEKYHAOMEpa BKMOHAIOT 3NeKTponutaHie u
YCTaHaBMMBAIOT HanpsiKeHue Ha YPOBHE HOMMUHANbHOrO HanpspkeHust kabens (HO He me-
Hee 100 B nepemeHHOro Toka), T. €. ucnbiTaTenbHOE HaNpPsHXKeHUE MEXAY Kunamu JOSKHO
ObiTh PABHO HOMUHANLHOMY HAMPSXKEHUIO MEXAY XUMaMu, a UCNbITaTenbHOe HanpsXxeHue
MEXAY >KUIMOW 1 3eMneit 4OMKHO ObiTb paBHO HOMUHANBHOMY HAMNPSXKEHNIO MEXAY XUMon
n 3emnen.

UcnbiTaHne npoBOAAT B TeUeHWe BPEMEHU, ykasaHHoro B 8.1, nocrne 4ero nnaws

racar.

8 OueHKa pe3ynbTaToB UCTbITaHUA (CunoBblie kabenu u kabenu
yrnpaBneHusi Ha HOMUHanbHoe HanpsbxeHue Ao 0,6 kB/1,0 kB

BKMHOYUTESbHO)

8.1 Bpems BO3aeUCTBUA NMITaMeHHU

Bpemsi BO3gelcTBMS MNaMeHy AOMKHO ObiTh YCTaHOBNEHO B CTaHgapTax Wi
TEXHUYECKNX YCNOBUSX Ha kabenu KOHKpeTHbIX Mapok. Ecnu Bpems Bo3fencTBuaA nnamexu
HE YCTAHOBMIEHO, TO MNPOAOIMKUTENBHOCTL BO3LEUCTBUA NNaMeHun 1 paboThbl yAapHOro

ycTpoicTea BbibupatoT us psaga: 30, 60, 90, 120 muH.

8.2 Kpurepuu oLeHKu

KaBenb cuntaloT coxpaHsawoLlmm paboTocnocobHOCTL B TeHEHUEe YCTaHOBNEHHOro
BpEMEHI B YCNOBMAX UCMbITaHWUs NO pasgeny 7, ecnu:

- HanpshkeHwe NPUNoXeHO B TeYEHWUe BCEero UCMbITaHWus, T. €. MNaBKui npeaox-
paHUTErb HE NeperopaeTt UM He OTKIYaeTCA npepbiBaTenb LUeny,

- TOKONPOBOASLLASA XKWNa He paspyluaeTcs, T. €. fiaMna He racHer.

HecooTBeTcTBME OAHOMY W3 YKa3aHHLIX KpUTepues ABMAETCS AOCTaTOYHbIM ANA

npusHaHmsa kabens HencnpasHbIM.
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9 MNpoBeneHue NOBTOPHOro UCMbLITAHUNA

Mpu nonyyeHun HeyaoBneTBOPUTESNbHBIX PE3YNbTaTOB MPOBCAAT UCALITAHME ABYX
AONONHUTENbHbLIX 06pasLoB, 0TOBPaHHbIX OT TOMO e oTpeska kabens, B3AToro Ans npose-
AeHNs ucnbiTaHusa. PesynbTaThl WCNbITAHWA CYUTAIOT YAOBAETBOPUTENbHLIMUA, ecni oba

obpasua COOTBETCTBYIOT YCTAHOBMEHHbLIM TPeBOBAHUSAM.

10 MpoTokon ucnbiTaHUA (CMNoBbie kabenu u kabenu ynpasneHus

Ha HOMUHanbHoe HanpsxkeHue Ao 0,6 kB/1,0 kB BknounUTeNbLHO)

INpoToKON UCMbITaHUS AOMKEH COAepXaTh CreayoLLy HMDopMaLnIo:

a) obo3HavyeHne HacTosLWero cTaHaapTa,;

b) nogpobHoe onucaHue ucnobityemoro kabens;

C) HAaUMEHOBaHMe M3roTOBUTENS NCNbITYEeMOro Kabens;

d) 3HadeHWe VCMbLITATENBLHOTO HAMPSIKEHUST U MECTa MNPUIOXKEHUsT HaNpsKeHus B
3NEKTPUYECKUX COeINHEHUSAX B COOTBETCTBUM € 7.2 (ab3aubl 7—9);

e) nboe OTKIMOHEeHUe OT CTaHAapTHOW npouedypbl NpoBeAeHUs UCTbITaHus (T. e.
OT MeTofAa ObHapyXeHUs HencnpasHOCTH),

f) TN 1 pacnonoXxexHwne 3aXXNMoOB, KOTOPbIMK 3akpennstoT obpasey kabens;

g) thakruueckuit paguyc nsruba kabens npu UChbiTaHuu,

h) meTof KOHTpOMS TeMnepaTypbl BO BpeMs npouenypbl Bepudukauuu;

I) XapakTep oTkasa (T. €. NpeBbilleHne JONYyCTUMOro HanpsXeHNst UMy paspbiB TOKO-
NPOBOASALLEN XWnbl);

j) KpTEpPUN OLIEHKM PEe3yNbTaTOB UCTbITaHUs no pasgeny §;

K) Bpemst BO3AENCTBUS NNaMeEHH;

I) o6bem ucnbiTaTENBHON KaMepb! U 3Ha4YEHWEe TeMnepaTypbl B Ha4ane UcnbiTaHus.
11 MapkupoBka kabens

Ecnu T1pebyerca mapkuposaTe kabeno pnns o0b03HaveHust ero COOTBETCTBUA
HacTosILLleMy CTaH4apTy, MapKupoBKa [OIMKHa cofepXaTb HOMep MeXAyHapoLHOro
cTaHgapTa v AnuTenbHocTb BosgencTsusi nnamenu: «IEC 60331-1 (XX)», roe XX — anu-
TENbHOCTL B MUHYTaX.

[laHHyt0 MapKUpOBKY HAHOCST [OOMOMHUTENbHO K 0053aTenbHOW MapkupoBke,

COOTBETCTBYIOWEN TpeGoBaHWUsIM CTaHgapTa WUnu TEeXHWYecKux YCroBuid Ha kabenw

i

KOHKDETHbIX MapoK.

i
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Mpunoxenue A
(oba3aTenbHoe)

MeTop npoBepKu UCTOUYHMKA Harpesa

A.1 UsmeputenbHoe obopyaoBaHue
Temnepatypy nnameHn U3MEPSIOT C UCNOMb30OBaHVeM ABYX Tepmonap AnameTpom 1,5 MM ¢
MUHepanbHOW nsonsaumen n B o6orouke U3 HepXaBerolwen cTanu, cooTBeTcTByowmx Tmny K rno
IEC 60584-1, ycTaHOBMEHHbIX HA UCTbITATENBHOW CTEHKE, Kak nokasaHo Ha pucyHke A.1. KoHuuku
TepMonap OOMKHbl HaxoauTbest Ha pacctosHui (20 £ 1) MM OT (DpPOHTaNbHOW CTOPOHDI
UCMbITATENbHOW CTEHKW. [Opu3oHTanbHas OCeBas NUHUA TEpMornap [A0fDKHa HaxoOuThCs Npu-
mepHo Ha (100 £ 10) MM Bbllle HWKHEro Kpas ucnblTaTenbHoi cTeHkn. VcnbitatenbHan cTeHka
npeacrasnsetT coboit naHenb W3 TEMNMOCTOMKOrO HEroproyerc HemeTarnuMueckoro matepuana
anvHoii (900 £ 100) mm, BoicoTon (300 + 50) mm 1 TonwmHoRn (10 £ 2) mm.
Pasmepb! B MUNUMETpax
1 1

/ l 900 + 100 /

= A/
N 450 + 50 - 102
b 7 / -
/
/ /
/
B / / 125%5 | 125%5 / . 20010
. / | -
= ’(/ 2 2 / 2
(3]
Yv v > QI 5 /I o
A o st
\ -— - -+ — —] —1 g i
o {
i A Sy U
i

\ Te]
o/ i
\ 3 110 + 10

1 — onopbl AN TepMonap; 2 — KOH4YWK Tepmonapel; 3 — ropenka; 4 — Tepmonapa tuna K guameTpom
1,5 MM B oBonouke; H — paccTosiHMe 4O KOHYMKA Tepmonapbl OT (PPOHTasibHON MOBEPXHOCTH

ropenkiu no ropusoHTanu; V — paccrosiHue [0 KOHUYMKa TepMOonapbl OT OCEBOW NUHWV rOpenki no

BEpTUKANu
PucyHok A.1 — PacnonoxeHvue CUcTeMbl U3MepeHusi Temnepartypbi

A.2 Mopanok npoBeAeHUA NpoBepKn
lopenky nomewjaioT Ha pacctosiHum 100—120 Mm oT Tepmonap no ropusoHTanu H n Ha
40—60 MM HWKE OCEBO NUHUM TepMonap Mo BepTukanu V, Kak nokasaHo Ha pucyHke A.1

Fopenky 3adkuratoT 1 perynmpyioT nogady rasa'sosgyxa fo 3HaAYEHWI, YKa3aHHbIX B 5.3.
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Onsi obecnevenns CTabumnbHbIX YCMOBWIA KOHTPONMMUPYIOT TemnepaTypy Mo MoKasaHuaM

Tepmonap B teverune 10 MuH.

A.3 OueHka pe3ynbTaToB

PesynbTat npoBepku CHNTaOT YAOBNETBOPUTENbHbBIM, ECIN:

a) cpefHee 3HaveHue yCpenHEHHbIX NMoKaszaHuin Kaxaow u3 AByX Tepmonap B TedeHue 10
MUH HaxoauTcs B npegenax (830%;%) °Cwu

b) pasHOCTb yCcpeHEeHHbIX NOKa3aHuA KaXkaon 13 AByX Tepmonap He npesbituaeT 40 °C.

[ns nony4yerua cpefHero 3HadeHus kaxabie 30 ¢ MPOBOART HE MEHEE OLHOMO N3MEepPEeHUs.

CrieynanbHbiik METOA MOMYyYEHUA YCPEAHEHHOrO 3HAYEeHWst rokasaHwuii Tepmonapb! B
TeYyeHne 3afaHHOrc nepuoja He yCTaHOBMEH, Of4HAaKo AN8 YMeHblueHnsa pasbpoca pesyrbTaTos,
06yCcnoBneHHoro To4eYHbIM U3MEPEHUEM, PEKOMEHAYETCSt UCMNOMb30BaTk 3anuchiBaloWyo anna-
paTypy ¢ YCTPOWUCTBOM ANS YCPEAHEHRNA 3HaYEHNN.

Ecnv pesynbTaThl NPOBEPKN HEYAOBMNETBOPUTESNbHLIE, PACXOL rasos crefyeT uaMeHuThb B
npeaenax gonycka, ykasaHHoro B 5.3 1 NpoBeCTU HOBYIO NPOBEPKY.

A.4 HoBsaga npoBepka

Ecnu pesynbTaThi NPoBepky No pasgeny A.3 HeyOBMNeTBOPUTENbHbIE, CreayeT U3MeHUTb
paccrosaHus H 1 V mexay ropernkoi n tepmonapamu (B npefenax Aonycka, ykasaHHoro B A2) v
MPOBECTY HOBYIO NMPOBEPKY.

Ecnu B npepgenax ykasaHHblX [JONYCKOB HEMb3f MOMyunTh  YAOBNETBOPUTENbHbIV
pesynbTar, CUCTeMY TOpEenkud CYMTalT He COOTBETCTBYOWEN TpeboBaHUAM HaCTOALEro
craHgapra.

A.5 OTuyeT No pesynbTaram NpoBepPKu

3HaueHus paccTosHuii H 1 V, npu KOTOpbIX NOMyYeH YAOBNETBOPUTENbHBIA PesynbTar, U

MCMONb3yeMblil PacxXof ra3oB (UKCHPYIOT.
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Mpunoxenue B
(cnpaBoyHoOe)

PykoBoAcTBO 1o BbiGOpPY peKoMeHAYeMOro UcnbiTatenbHOro o60pyaoBaHus

(ropenka u cmecutens Beutypu) "

[N vcnbiTaHwi fonyckaeTcs UCMonb3oBaTh NPOAYKUMIO KoMnaHun AGF:

- pabo4yto YacTb ropenku, COOTBETCTBYIOLLYIO TpeboBaHUAM HaCTOSALLero ctaHgaprta (Kog
npoaykra 11-55), a taioke 500-munnumeTpoBYIO ropenky (Kog npoaykra 1857B), Bkoualowyo B
cebs yKasaHHyo pabouyio 4acTb,

- cmecuTens BeHTypu (kog npoaykra 14-18).

Apnpec ans obpalleHni:

AGF Burner, Inc.

www.agfburner.com

1955 Swarthmore Ave

Lakewood, NJ 08703-8060

" [laHHas wHgopMaumMa npuseaeHa AnA CBeAeHUs 3akasuuka (noTtpeburens) n He o3Havaer, uTo
MOK onobpsieT unn pekoMeHAyeT WMEHHO STOT MpoaykT. [lonyckaeTcs MCMonb30BaHWe aHanornyHbiX
M3JENNiA, ECN OYEBULHO, YTO UX NPYMEHEHUE NPUBEAET K TEM Xe pesynbraram.
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Mpunoxenue JA
(cnpaBouHoOe)

CaeZieHusi 0 COOTBETCTBUM CChINMOYHbLIX MEeXAYHAPOAHbIX CTaHRapTOoB

MeXroCcynapCcTBeHHbIM CTaHAapTam

Tabnuya OA1

Obo3HadeHue cebinioyHoro | CteneHb Ob6o3HayeHue n HanMmeHosaHue
MeXayHapoaHoro cooTBeT- COOTBETCTBYHIOLLErO MEXrocy4apCTBEHHOro
craHgapra cTBUA cTaHgapra
IEC 60584-1 - *
IEC 60269-3 MOD FOCT 31196.3—2012 (IEC 60269-3:1987, IEC

60269-3A:1978) «[lpenoxpaHunTenu nnaekue
HU3KoBOMbTHble. Yacte 3. [ononHurenbHbie
TpeboBaHusas K nMAaBKMM NPeAoXpaHUTensam
OBLITOBOIO M @HaNOTUYHOIO Ha3Ha4eHna»

* COOTBETCTBYIOLNA MEXrOCYAapCTBEHHbIA CTaHAapT oTcyTcTByeT. [lo ero npuHATWA

pexoMeHyeTCs UCNoNbL30BaTh NEpeBo Ha pyCCKMVI A3bIK JaHHOIo MexpyHapogHoro ctaHgapTa.

N pumevaHne — B HacTosilwelt Tabnuile MCNonNb30BaHO crnejyioulee ycroBHoe obosHaueHue
cTeneHy CoOOTBETCTBUA CTaHfapTa.

- MOD — moancuLnpoBaHHbii cTaHaapT.
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IEC 60331-2

IEC 61034-1
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Bubnuorpadusa

Tests for electric cables under fire conditions — Circuit integrity — Part 2:
Test method for fire with shock at a temperature of at least 830 °C
for cables of rated voltage up to and including 0,6/1,0 kV and with an
overall diameter not exceeding 20 mm (McneitaHust anekr-
puyeckux kabenen B ycnoeuax Bospernicteust nnamenun. CoxpaHe-
Hue pabotocnocobHocTu. YacTe 2. MeToq ncneiTaHus kabeneih Ha
HOMWHanbHoe HanpsxeHue Ao 0,6/1,0 kB BKNYNTENLHO 1 HAPYX-
HbIM AunameTpom He Oonee 20 MM npu BO3LEACTBUM MNAMEHU

Temneparypon He MeHee 830°C OOHOBPEMEHHO C MEXaHU4YeCKUm

yaapom)

Measurement of smoke density of cables burning under defined
conditions — Part 1: Test apparatus (MamepeHune nnotHocTH fbiMa
npu ropeHun kabenen B 3afaHHbiX ycnosusax. HYacte 1. UcnbiTa-

TernbHoe obopyaoBaHue)
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YK 621.315.2.001.4:006.354 MKC 29.060.20 IDT
13.220.40
Kntouesble cnosa: anektpuyeckue kabenu, MeToh uchnbiTaHus, paboTocrnocobHOCTL npu

BO3OEUCTBUM NNamMeHn u MexaHU4eckoro yoapa, wucnbiTaHue B 3alMTHON pr6e,

ncnbiTatTenbHoOe O60pYﬂ,OBaH ve

MepBbit 3amecTuTENb reHepansHoro

AupeKTopa — anpexkTop no duHaHcam,

3KOHOMMUKE, NPOU3BOLCTBY U YNPaBNeHnto

CODCTBEHHOCTbIO

OAO «BHUAWKIM» B.MN. beiBiles

PykosoguTens paspaboTkuy,

3aB. 0TAENOM CTangapTU3aunn

1 obLeTEXHUYECKX BONPOCOB

OAO «BHUWKIT»» C.J1. Apoweukas

Benyuwun unrxexep
nabopartopuu 5/3/1 OAO «BHUNKIT» H.WU. Typkuna
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