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Mpeancnosue

Lienu v npuHuMnbl ctTaHgapTusaummu B Poccuiickon ®eaepaumm yctaHosneHsl ®egepanbHbiM 3akoHOM OT
27 nekabps 2002 r. Ne 184-d3 «O TexXHU4ECKOM perynupoBaHuny, a npasuna npUMeHeHns HauMoHanbHbIX
ctaHaaptoB Poccuiickoin ®eaepaunmn — FTOCT P 1.0—2004 «CrtaHgaptusauua B Poccuirckoin denepaunn.
OCHOBHBIE MONOXEHUs»

CBepeHus o cTaHgapTe

1 NOArOTOBIIEH ®epepanbHbiM rocyAapCTBEHHLIM YHUTapHBIM NpeanpuatuemM Bcepoccuiickuin
Hay4YHO-UccneaoBaTeNnbCKUA UMHCTUTYT cTaHdapTu3auMn U cepTudukaumm B mawmuHocTpoeHun (PryTl
BHUWHMALLI) n oTKpbITbIM akumoHe pHbIM o6wwecTsoM (OAO) «cHUN D nekTpoarperat» Ha OCHOBE ayTeHTUYHO-
ro nepesofa ctaHaapTa, ykasaHHOro B NyHkTe 4

2 BHECEH TexHunyeckum komuteTom no ctaHaaptusauumn TK 047 «MepeasukHas aHepreTuka»

3 YTBEP>X[EH V1 BBEAEH B JEWCTBWE Mpukazom deiepanbHOro areHTcTBa Mo TeXHUYeckoMy pery-
nUpoBaHu1io u MeTpororii oT 28 aekabps 2005 r. Ne 367-cT

4 Hactoawmin ctaHaapt uaeHTu4eH mexxayHapoaHomy ctaHpapty UCO 8528-4:1993 «OnekTporeHepa-
TOPHblE YCTAaHOBKWA MEPEeMEHHOro TOoKa C MOPLUHEBbLIMWA ABUraTernsiMiu BHYTPeHHero cropaHus. Yactb 4.
AnnapaTtypa ynpasneH4ss U KoMMmyTauuoHHas annapatypa» (ISO 8528-4:1993 «Reciprocating internal
combustion engine driven alternating current generating sets — Part 4: Controlgear and switchgear».

HaumeHoBaHMe HacTosIWero ctaHAapTa U3MeHEeHO OTHOCUTESIbHO HAaUMEHOBAaHUA YKa3aHHOTo MeXay-
HapoaHoro cTaHaapTa Ans npuseaeHus B cooteetcTene ¢ FOCT P 1.5 (noapasaen 3.5).

Mpy NprMeHeHUn HacTosLLero cTaHAapTa pekoMeHAYETCA UCNONb30BaTb BMECTO CCbINTOYHBLIX MEXAYHa-
POAHBIX CTaHAaPTOB COOTBETCTBYIOLLNE UM HaUuMoHanbHble CTaHAapThl, CBeAEHUSA O KOTOPLIX NpUBEAEHbl B
AOMONHUTENBHOM NPUNOXeHUN A

5 BBEJEH BMEPBbIE

UHopmayusi 06 USMEHEHUSIX K HacmosiuwemMy cmarHOapmy nybrukyemcsi 8 exe200H0 uzdasaemMoMm
UHGbopMayUOHHOM yKka3amerie «HayuoHanbHeie cmaHOapmbl», @ MEKCm U3MEHEHUU U 110Npasok — 6 exxeme-
CAYHO U30asaeMbix UHOPMaUUOHHbBIX yKazamersix « HayuoHaneHbie crmaHOapmbi». B cnydae nepecmompa
(3ameHhbl) unu ommMeHsl Hacmosiweao cmaHOapma coomsemcemsyoujee ysedomiieHue bydem onybrnukogaHo
8 eXXeMeCsYHO U30asaeMoM UHGhOpMayUOHHOM yKkasamere «HayuoHanbHbie cmandapmei». Coomeememey-
rowasi uHghopMauusi, yeeGoMIeHUEe U MeKCMbl pasmMeujaromces makxe 8 UHGhopMayUoHHOU cucmeme obuezo
r10/1b308aHUsT — Ha ohuyuansHoM calime @edeparibHO20 a2zeHmcemea o MexXHUYeCKOMY pe2yniuposaHuio u
mempoiioauu 8 cemu VIHmepHem

© CtaHgapTtuHdopm, 2006

HacToawuit ctaHaapT He MOXET GbITb YaCTUYHO UMK NOMHOCTLIO BOCTIPOU3BEASH, TUPaXXUPOBaH U pac-
npocTpaHeH B kayecTBe oguumanbHoro nsgaHus 6e3 paspelueHus deeparnbHOro areHTCTBa No TeXHUYEeCKo-
MY perysiupoBaHuio U MeTposnorum
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HAUMOHANBbHBIA CTAHOAPT POCCMUUCKOWU OSGEOEPALMUMU

ANEKTPOAIPErATbl FTEHEPATOPHBIE NEPEMEHHOIO TOKA C MPMBOOOM
OT OBUIATENA BHYTPEHHEIO CTOPAHUA

YacTtb 4

YcTpoicTBa ynpaBneHUsa U annapatypa KOMMyTauuMoHHas

Reciprocating internal combustion engine driven alternating current generating sets.
Part 4. Controlgear and switchgear

DaTta BBegeHnsa — 2007—01—01

1 O6nacTb npuMeHeHus

HacTosiwunin ctaHgapT ycTaHaBnMBaeT TpebGoBaHUS K YCTPOWUCTBaM YNpaBneHust U KOMMYTaLMOHHON
annapaType reHepaTopHbIX 3MEKTPoarperaToB nepemMeHHOro Toka ¢ NPMBOAOM OT ABUraTessi BHyTPEHHero cro-
paHusa (danee — anekTpoarperathl).

HacTosiwmin cTaHaapT pacnpocTpaHaeTcs Ha aneKkTpoarperathbl, NpeaHasHadYeHHble 4 NPUMeHeHUs Ha
CylUe 1 Ha Mmope.

HacTosiumin cTaHgapT He pacrnpocTpaHsAeTca Ha anekTpoarperaThl, NPUMEHsIeMble Ha caMoreTax,
Ha3eMHbIX aBTOTPAHCMOPTHLIX CPEACTBAaX U TOKOMOTUBAX.

Mpv npeabsABNeHUM OONOMHUTENbHBIX TpeboBaHMWIA K aneKTpoarperataM cneunanbHoro NpUMeHeHus,
HanpuMep MCnonbayemelM ana obecnedeHns 60nbHUL, BLICOTHBIX 34aHWA U APYrMX 06bekToB, TpeGoBaHus
HacToALLero cTaHgapTa ABNATCA NPUOPUTETHBIMMU.

HekoTopble NMOMOXeHUs1 HACTOALEro cTaHAapTa MOryT GbiTb UCNONB30BaHbI ANA 3NeKTpoarperaTos ¢
APYrUMI TUNamMKn NepBUYHBIX ABUraTenei, Hanpumep NapoBLIMU ABUraTeNAMU U rasoBbIMU ABUraTenamu,
paboTatoLwmmn Ha 6uorase.

OnekTpoarperartsl, NPUMeHAeMble Ha cyaX U B NPUBPEXHBLIX COOPYKEHUAX, AOMKHBI COOTBETCTBOBATL
[AOMONHUTENbHBLIM TPeBGOBaHNAM B COOTBETCTBUM C TEXHUHECKOW AOKYMEeHTauWen, CornacoBaHHON € 3aKkas4vu-
KOM.

Mpw HeOBXOANMOCTU BEINOMHEHUS cnelinanbHbIX TpeGoBaHWMiA, NPeaAbABNAEMbIX APYTMMUN OpraHu3aums-
MW, HanNpUMep opraHamm rocyaapcTBeHHO UMM MECTHOM BMACTUW, MHCMEKTUPYIOLIMMK opraHu3aunamu, obec-
nedeHve Takux TpeGoBaHWi 4OMKHO BbiTb CornacoBaHo Mexay U3roTOBUTENEM U 3aKa3UMKOM.

TpeboBaHus, He yCTaHOBMNEHHbIE B HACTOAWEM CTaHaapTe, OOMKHbI BbITe COrnacoBaHbl MeXay U3roTo-
BUTENIEM W 3aKa34YMKOM.

2 HopmaTuBHbIe CCbINKKU

B HacTosiLeM cTaHaapTe MCNosb3oBaHbl CChINKM Ha cnegyoLlme cTaHaapThl:

M3K 38:1983 CtaHgapTHble HanpskeHns

M3K 158:1970 Annapatbl ynpaBneHus HU3KoBoOMbTHbIE. YacTb 1. KoHTakTopel

M3K 298:1990 YcTpoicTBa ynpaBneHusl 1 KOMMYyTaLMOHHas annapaTtypa nepeMeHHoro Toka B Metart-
NMYecKoM Kopnyce Ha HOMUHanbHble HanpskeHNs cablwe 1 kKB 1 4o 52 kB BKNOUUTENBHO

MCO 6826:1982 MNopLuHeBble ABUraTeny BHyTpeHHero cropaHus. MpoTtusonoxapHas sawmura

NCO 8528-1:1993 DnekTporeHepaTopHble yCTAHOBKM NEPEMEHHOro ToKa € NOPLUHEBLIMU ABUraTENAMN
BHYTpPeHHero cropaHus. Yactb 1. NpumMeHeHne, TEXHUYECKME XapaKTepUCTUKA U NapameTphbl

NCO 8528-3:1993 DnekTporeHepaTopHble yCTaHOBKM MEPEMEHHOIO ToKa C NOPLUHEBLIMU ABUraTENAMN
BHYTPeHHero cropaHusi. YacTb 3. FeHepaTopbl NepeMeHHOro Toka ANsi reHepaTopHbIX arperaTos

U3paHne opnumnansHoe
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NCO 8528-5:1993 SnekTporeHepaTopHble yCTAHOBKW NEpeMEHHOro Toka ¢ NopLUHEBbLIMU ABUraTeNnaMun
BHYTpeHHero cropaHus. Yactb 5. Onektpoarperatbl

M3K 60034-1:2004 Bpawatowmecs anekTpudeckme MawmHbl. YacTb 1. HoMMHanbHble 3Ha4YeHns 1 3Ke-
nayaTauMoHHbIe XapaKTepUcTUKN

M3K 60439-1:1992 HuU3KOBONbTHBIE KOMMNNEKTHBIE YCTPOUCTBA YNPaBneHUs n KoMmyTauuun. Hacts 1.
TpeboBaHus K yCTpoicTBaM, NpoLueALwnM NOMHbIe AW YacTUYHBIE TUNOBBIE UCNIbITaHUA

MO3K 60947-1:1999 HnuskoBonbTHaA KOMMYTaUWOHHAA annapaTypa v annapaTtypa ynpasneHua. Hactb 1.
O6Lwme TpeboBaHuA

3 O6wume Tpe6oBaHUA K 060pyAOBaHUIO

3.1 MoHTax

YcTpoicTBa yrnpasneHusa U KOMMyTaLMOHHaA annapaTtypa MoryT 6biTb YCTaHOBMEHbI Ha 3neKTpoarpera-
Te UN1 OTAeNbHO B 0A4HOM Unu 6onee wkadax.

3.2 KoHcTpyKkuusa

YcTponcTea ynpasneHus, paboTaiowme npy HOMUHaNbHOM HanpsbkeHun Ao 1 kB, AomkHBI COOTBETCTBO-
BaTb TpeboBaHuaM MOK 60439-1, npu HOMUHaNbHbIX HAaNPXXeHUAX oT 1 4o 52 kB — Tpe6osaHuam MIK 298.

3.3 Pabouee HanpsikeHUe

3HaueHus pabounx HanpsxeHuin — no MOK 60439-1 1 M3K 298.

3.4 HoMuHanbHasa YacToTa

YcTpoicTea ynpaBneHna u KOMMyTauMoHHaa annapatypa AofmkHbl UMeTb pabouyto 4acToTy, paBHyHO
HOMWHaNbHOW YacToTe 3feKTpoarperara.

Ecnu He oroBopeHo uHoe, To gonyctumble paboune npegensl 40MMKHEI COOTBETCTBOBATL YKa3aHHbIM B
NCO 8528-5.

3.5 HoMuHanbHbIN TOK

HoMWHanbHBIA TOK KOMMYTaLMOHHOW annapaTypbl BbIGUPaOT ¢ y4eTOM MOLWHOCTEN, noTpebnaemMbix
BCEMM yCTpoNCTBaMu uenn ynpasneHna. Tok He 4OMKEH Bbi3blBaTb HarpeB Kakoro-nmbo U3 KOMMNOHEHTOB KOM-
MYTUPYEMOW Lienu Bbile NpeaenbHbIX TeMmnepaTtyp, ycTaHoBneHHbIX B MOK 60439-1 1 MOK 298.

Mpy HaNMYMKU HECKONbKWX Lienein ynpasneHnsa MoXeT NPOU30ATN CHUXKEHWE HOMUHANbHOMO TOKa KOMMY-
TauuoHHoW annapaTypbl. B aTom cnyyae BbIGOp HOMUHAMBLHOTO TOKa KOMMYTaLWMOHHOW annapaTypbl ocyLe-
CTBMISAIOT C YYETOM MakCUMarbHOro Toka AaHHON Lienu.

Mpu BbIBOpE HOMUHAMBHOIO TOKA KOMMYTALMOHHOW annapaTypbl HEOBXOAUMMO Y4UTLIBATb U3MEHEHUS
HanpshkeHust Bo BpeMsi paboTbl reHepaTtopa (noapasgen 12.3 MOK60034-1).

3.6 Hanpsi:keHue B uenu ynpaBneHus

HanpsixeHne B Lienax ynpaBneHust He AoMkHO BbiTb 6onee 250 B. PekoMeHayloTca cnegytowme aHave-
HWST HaMpPsKEHUS:

- Ans nepeMeHHoro Toka: 48, 110, 230 (250)" B;

- ONANocTOosIHHOMO Toka: 12, 24, 36, 48, 110, 125 B.

MpumeyvaHue 1— [ns obecneyeHns HagexHoOW paboTbl YCTPONCTB HEOBXOAMMO yunTHIBaTL NpeaesnbHble
3HaYeHUs OTKIOHEHW S HANPSKEHUS MUTaHWS Lenen ynpaBneHus.

3.7 CucteMa cTapTepHbIX aKKyMyNnATOpHbIX 6aTapen

3.7.1 Mpwu nycke aBuratens anekTpuyeckum cnocobom crneayeT UCnonb3oBaThb akKyMynATOPHbIe GaTa-
pen eMKOCTbIO, 40CTaTOUHON Anst obecneyeHUst HaneXXHOro Nycka B UHTepBase TemnepaTyp OKpyXatollen cpe-
Jbl, YCTaHOBMNEHHOM YCITOBUSIMU 3KCNyaTaLun.

He gonyckaeTcsi MCMonb30oBaTh YaCTUYHO paspsiKeHHbIE akKyMYNATOpHbIe 6aTapeu.

Mpw nuTaHWKM Leneit ynpaBneHusl OT CTapTepHbIX akkyMynATOPHbIX 6aTapeit UX eMKoCcTb AoskHa obec-
neynBatb HagexHyo paboTy YCTPOUCTB yripasneHua B ntobom pexume, aaxe Npu npokpyTke ABUratens.

3.7.2 Moasapaaky akkyMynaTopHbix 6atapeit, nogkntovaemMblx napannensHo notpebnaeMeim uenam,
paspsag KOTOPLIX MPOUCXOAUT TOSLKO B Crlydae OTKMNYEHUA UCTOYHWKA NUTaHNA U MpU NMUKOBBIX Harpyskax,
HeobxoanMMo obecneunBaTb CTaLMOHapPHbIM 3apAAHBLIM YCTPOUCTBOM, aAanTUpPOBaHHbIM K TMTaHWUIo NoTpebu-
Tenen.

MoOLLIHOCTL Takoro 3apsigHOro YCTpoucTBa AomkHa obecneunsaTtb NUTaHUE YCTPOWCTB ynpasBneHusa u
noasapsaky akkyMmynaTopHbix 6aTapeii B Te4eHWe yCTaHOBNEHHOo BpEMEHN.

" 3nauenve He pernameHTMpoBaHo M3K 38.
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3.7.3 Ecnu gBuratenb BHyTpeHHEro cropanus 06opyaoBaH 3apsaHbIM reHepaTopoM ¢ MexaHU4ecKum
NPUBOAOM, 3apsiAKY akkyMysiTOpHbIX 6aTapeii ocyLecTBNAAKOT OT 3TOro reHepaTopa npy paboTatoLlem aBura-
Tene. CtaunoHapHoe 3apsgHoe yCTPONCTBO MOXeT obecneunsaTthb NMTaHNeM YCTPOWCTBA yrpaBrieHus], a Tak-
e obecneunBaTh NoA3apPsAAKY akkyMyNATOPHBIX 6GaTapei Npu HepaGoTatollem ABuraterne.

3.7.4 3apsigHoe yCTPOUCTBO AOMKHO BbITh UCMPaBHBLIM, YTOObI HEe NPOU3OLLISIO NPEBLILLIEHNE Hanpsixe-
HUS NpuY 3apsiake akkyMynaTopHblX 6atapei 1, Kak cregcTBue, NOBPeXAeHUe YCTPOUCTB, NOAKTHOYEHHbIX K
3TON Lenun.

3.7.5 TMageHune HanpskeHUs B NpOBOAax Nogadn dNeKTponuTaHUs K 3MeKTpocTapTepy He A0MMKHO npe-
BbllaTb 8 % nageHnst HOMUHaNbHOrO HaNpPsKeHUs NpU NPOKPYTKe ABUraTens.

3.8 Ycnosus okpyxarulen cpeabl

HopmanbHble ycrioBus akcnnyartaummn anekTpoarperatoB — no MOK 60439-1 n MOK 298.

Ecnu ycnoBsus akcnnyaTaumMm He COOTBETCTBYIOT ykasaHHbIM B MOK 60439-1 n MOK 298, usrotosuterns
AomkeH obecneynTb paboToCcnocobHOCTL aleKkTpoarperaTos B YCIOBUSX, YKasaHHbBIX B crieLuanbHoM cormna-
LWEeHNN MEXAY N3rOTOBUTESIEM U 3aKa34MKOM.

Mpu paboTe anekTpoarperaTta B NOMELLEHNN, B KOTOPOM YCTaHOBMeHo Apyroe obopygosaHue, Heobxo-
AVMO y4MTbIBaTE BIMSIHUE BhIAEISIEMOro 3TUM 0b6opyaoBaHMeM Tenna Ha TemnepaTypy okpyxaroLlen cpeaebl.

3.9 OrpaxaeHuUA U cTeneHb 3alWUTbI

OrpaxgeHus onsa anekTpoarperaTos onpegensioT 1 BelbupatoT ¢ yyeToM TpebosaHnin M3OK 60947-1.
CteneHb 3awutel — no MOK 298.

4 KommyTauuoHHas annapartypa

KOMMyTaLI,I/IOHHaﬂ annapartypa AomkHa obecrneyvnBaTh BKIOYEHNE BCEro OGOpy/J,OBaHI/IFl cunoBsonuenu.

I'Ipm HeobxoAMMoCcTH KOMMYyTaUMUOHHaA annapaTtypa MOoXeT ObITb AONONHEHa BXOAHLIM O10KOM ceTu n
pacnpegenutenbHbIMU yCTpOIZCTBaMI/I.

TurnoBble cxembl KOMMyTaLI,I/IOHHOIZ annapaTtypbl 3neKkTpoarperatoB npnuseaeHbl Ha PUCYyHKe 1.

KKY
—_— - e .
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[ i I { I H NUTaHMs
| Y Y AR N1 A B
Ll L | L |
‘{ A 2 Y A vy v A
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o
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25 g 23 & 2 s o 3 8 Harpyaku
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akt a Bt 2 a 5 2 a o
Eo £ o9 3 E = g L =
23 ® 5 - 2 g I o o
° g =58 3 T 3 8 2 :
o X x [+ o ® [
& d da & d & O ) g
A B C D

A — KOMMYTaUNOHHOE YCTPOMCTBO OANHOYHOIO 3rleKTpoarperaTa;

B — koMBUHMpOBaHHOE KOMMYTaLUOHHOe ycTponcTBo (Aanee — KKY) «reHepatop — ceTb» (B OCHOBHOM Ansi
napannernbHow pabotbl);

C — KKY anektpoarperarta co BCTPOEHHbIM MEPEKITIoHaIoLLMM KOMMYTaLMOHHLIM YCTPONCTBOM C 3NEKTPUYECKON
WM MeXaHn4eckon 6NOKMPOBKON (B OCHOBHOM fir1si pe3epBUpPOBaHns CETH)

D — KOoMMyTauMOHHOE YCTPOWCTBO aneKTpoarperara ¢ auctaHumoHHbiM KKY (B 0CHOBHOM Ansi pe3epBupoBaHusi
cetwn)

PucyHok 1 — CxeMbl KOMMYTaLMOHHbIX YCTPONCTB 3MeKTpoarperaTtoB
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Bce kOMNOHEHTblI KOMMYTaUMOHHOM annapaTypbl AOMKHbI COOTBETCTBOBaTL YCMNOBUAM 3KCnnyaTaumn
anekTpoarperaTta U obecneumBaTtb 3aaHHbIe NokasaTenu, a Taikcke obecneunBaTb ero paboTocnocobHOCTbL
npu 3NeKTPONUTaHUKN OT CETU.

4.1 YcTpONCTBO BKIMIOYEHUA Harpy3Ku

HomuHanbHoe 3HauyeHWe Toka Ans BCeX YCTPONCTB BKNOYEHUA Harpy3sku A0MKHO BbIBUPaTLCA Mo Makcu-
MarnbHOW ANUTENbHOW MOLLHOCTUW 3feKTpoarperaTa, Npu 3ToM AOoMKHa y4YUTbIBaTbCA Tpebyemas kateropus
obcnyxunsanHua (06eMHO AC-1 no M3OK 158).

Mpumevanue 2 —pu Gonbwon BepoaTHOCTU NpeBbiweHns AC-1 B akcnnyaTauum AoMKHa yYuTbiBaTbCA
3a4aHHan n3rotoBnTeNeM 3amblikarowas nvnn pasmbikatowan cnocobHOCTb yCTpoﬁcma BKNIOYEHNA Harpy3ku.

Mpu nogave NUTaHUa Ha Harpy3Ky OT MarucTpasibHON CETU Yepes KOMMYTaLUMOHHbIE annapaTbl 311eKTPo-
arperata HOMUHanbHbIA TOK YCTPONCTBA BKMOYEHUA CETU He AOSHKEH NpeBbIWaTb HOMUHAMLHOTO 3HAaYeHUs
TOKa KOMMYTaLMOHHOM annapaTypbl anekTpoarperaTa.

3akasuuk AoMKeH ykasaTtb TpebyeMoe Yncno NonocoB, KOTOPoe A0SPKHO COOTBETCTBOBATL TpeboBaHU-
AIM OpraHoB 3HeproHag3opa B MecTe aKkcniyaTauumn anekTpoarperaTos.

4.2 ABapUiHbINA TOK

KomMmyTauuoHHas annapatypa u kabenu AomKHbI BblAEPXUBaTb KpaTKOBPEMEHHbIE Neperpy3Ku rno ToKy.

3akasuuk AomkeH ykasaTb 0 HeoBX0ANUMOCTU 3aLumThl BXOAHOrO Boka ceTh OT KOPOTKOro 3aMblkaHus
(M3OK 60439-1).

3awWuTy oT KOPOTKOro 3aMblkaHUs o6ecnevnBaloT NyTeM orpaHudeHUa Toka (Hanpumep, ¢ NOMOLLbIO
aBTOMAaTUYECKOro BhIKMIOYaTeNs, NNaBkoro NnpeaoxpaHuTens, pene Toka).

Mpun HanNMuMKM 3aWKUTBI OT KOPOTKOIO 3aMblKaHWUA KOMMYTaLWOHHbIE YCTPONCTBRA, kabenu nnposoaa BbIGuU-
paloT € y4eTOM TOKa KOPOTKOrO 3aMblKaHUS.

4.3 Ka6enu u npoBopaa

TeMmnepaTypa Harpesa kabenei uNpoBOAOB He A0IKHA NPeBLILATL NpeAenbHOW TeMnepaTypbl Harpesa
nsonaynn.

Kabenu gomxHel 6bITb pacnonoxeHsl Takum o6pasom, YTobbI pacceMBaemoe UMUK TENNMO He OKasblBasro
BNUsIHWSA Ha paboTy y3roBs 1 6NOKOB, PacMoNOXeHHLIX B HENOCPEACTBEHHON 6NU30CT!.

MageHve HanpsxeHUs B cCoeAMHUTENbHBIX NPOBOAAX A0IHKHO COOTBETCTBOBATL TPeBoBaHUAM K DyHKLMU-
OHUPOBaHWIO 3feKTpoarperaTa.

KoHCTpyKLMS Kemm gorkHa obecneunBaTb BO3MOXHOCTb NPUCcoeaNHEHUA NPoBOAOB U kabeneit cooT-
BETCTBYHOLLEr0 CEYEHUS U BbIAEPXKUBATL TaKMe e 3Ha4YeH s ToKa, Kakue BblAepKUBatoT coeguHsatoLmne NpoBo-
paunkabenu.

Kabenu v winHbl 4omkHbI 6bITb HAAEXHO 3aKpenneHsbl.

4.4 3awutareHepartopa

KommyTaLuoHHyo annapaTtypy BelbupatoT ¢ y4eTOM NPUMEHEHUsI CTaHAAPTHBIX 3aLLUTHBIX YCTPOWCTB.

Mpy NpoekTUpoBaHWM 3alUMTHBIX YCTPOWCTB reHepaTopa AOMKHbl BbiTb y4yTeHbl TpebosaHus
M3K 60034-1.

MarotoBuTens reHepartopa AoMKeH ykasaTb criedyoLune napameTpsb:

a) TOK KOPOTKOrO 3aMblkaHWs, KOTOPLIA BbiAEPXUBAET reHepaTop, 1 NPOAOIIKATENBHOCTL ero Bo3aei-
CTBUS;

b) peakTuBHbIE CONPOTUBIEHNS B NOMYNepPEeXogHOM U NepexoaHOM pexXUMax C ykasaHnuemM COOTBETCTBY-
FOLLIMX MOCTOSIHHBIX BPEMEHU;

C) HanpshkeHWUs nepexoaHoro npolecca npu cTyneH4aTom U3SMeHeHUN Harpy3sku.

5 Cnoco6bl ynpaBneHus aneKkTpoarperatom

Cnoco6bl ynpaBneHust arekTpoarperatom onpegensaiorca MeTo4amu BO3AeACTBMS Ha nocneaoBaTtelb-
HOCTb Ofepauuii ynpasneHus. B Tabnuue 1 npuBeaeHsl NapameTpbl COOTBETCTBYHOLUMX YCTPOMCTB, KOTOpble
yCTaHOBINEHbI Ha 3NneKkTpoarperare.
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Ta6nuuya 1— MapameTps YCTPONCTB ynpaeneHvs anekTpoarperara’

HaumeHoBaHue napameTpa

To4HOCTL
KOHTpONS
npenensHoro CreneHb TpeboBaHus
3Ha4eHus

Heo6- | Tpe- | Pexo-
BbICO- | HW3-

xoau- | byet- | MeH-
Kast Kas

MO ca | ayercs

Bua curHanusauum
W U3MEPUTENbHBIN
npubop

CreneHb TpeboBaHus

Heo6-
xoau-
MO

Tpe-
byet-
cA

Peko-
MeH-

ayetcsa

MpeBbiweHne
poctn?

CKO-

Ortka3 nycka’ ¥

CeetoBas w/vnu 3ByKO-
Bas curHanuaaums® ¥

Hanpspkenne Garta-

pen ¥

CgeeToBas w/vnu 3ByKO-
Bas curHanmaaums’

HewncnpaBHocTe 3a-
psipHoit 6atapen® ¥

YpoBetb Tonnusa® ¥

CeetoBasi w/wnu 3BYKO-
Bas curHanu3aumsi

Haenenune nyckoBoro
Boagyxa® ®

ABTOMaTMUeCKMi  Moay-
NSILMOHHLIA cUrHan Aansi ae-
TOMaTUUYECKMX reHepaTopPHbIX
yCTaHOBOK

MoBeTopHbI Myck®

3agepxkka cpabaTbl-
BaHUWsl 3alUThI

3apaepxka nycka®

3agepkka OCTaHOBKU
npy OTKMKYEHUN Ha-

rpy3ku

OTKMoYeHne npepbl-
BaTens reHepartopa noc-

rne yMeHbLUEHWUS Harpy3-
89

BoiGop pexuma pa-
Gorbl”

YacTtoTa — — — — — Yactotomep,  ABOWMHOMU

M3MepuUTeNb YacToTbl  NpU

CUHXPOHW3ALMM — | = x
3awwuTa no yacrote 2 x x — | — x — _
Hanpsikerune - | - — Bonbrmetp?? x ‘ — ‘ —

3awuTa no Hanpsixke-
HUIO

YcraHoBKka
10)

CKOpOC-
™

YcTaHoBKa Hanpsixe-
Hns'?

MHavkaumsa  OCHOB-
Horo Hanpsikermns '

MpegeapnTenbHbIN
nporpee cucrems
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lpodormxeHue mabnuuys! 1

HaumeHoBaHue napameTpa

To4vHOCTb
KOHTpOns
npefenbHoro | CTeneHb Tpebosanus
3Ha4eHun

Heob- Tpe- Peko-
BbICO- | HU3-

xogu- | Byet- | MeH-
Kas Kasa

Mo cA ayetcsi

Bua curHanusauum
N U3MEPUTENBHBIN
npubop

CTteneHb TpeboBaHusA

Heob-
xoau-
MO

Tpe-
Byert-
ca

Peko-
MeH-

ayetes

Bpems paGoTebl, 4

CueTumnk yacoB paboTbl

X

Tok

AmMnepmMeTp Ans Kaxgow
dasbl

AKTUBHasi MOLLHOCTb — — — NamepnTtens  akTUBHOM
MowHocTn?? (L x
KoadhbmumeHt moul- Mameputenb koathhu-

HOCTH

LMEHTa MOLLHOCTK

PeaktuBHass  mow- Mameputenb peakTMBHOM

HOCTb — — — MOLLHOCTM — — x
CuvHxpoHusmpytoee CuHXpockon, BONMbTMETP

o6opygosatne” ' — | = x | — — | vnn namnsl CUHXPOHU3ALMMN x — —

3awmTa oT KOPOTKOro

3aMblKaHus X — X — — — —
3awmTta OT nepe-

rpy3ku x — « _ _ . .
3awmta OT TOKOB

neperpyskv ¢ 3aep>Kkomn
no Bpemenn’

3awmra oT TOKOB ne-
perpyskm ¢ orpaHuve-
HreMm HanpskeHus ™

HanpaeneHHas
koBasi aawwrta 2"

TO-

3awmTa ot obpaTHOM
mowHoctn ¥

YCTPONCTBO  OTKMIO-
YeHUst cucTeMbl®)

YCTPONCTBO OrpaHu-

YEHUs1 PEeakTMBHOIO TO-
kad 19

3awmta cuctembl OT
3aMbIKaHUs! Ha 3eMI0

3awumTa cratopa oT

3aMblkaHUs Ha  3eM-

o™ 19 _ _ _ _ « _ —_
3awmTta oT and-

depeHUmanbHOro TO-

Ka2), 7). 14), 16) _ _ . x _ _ —

3awmta OT Hecum-
MeTPUUHOM Harpyaku'’

CkopocTb — — — — X TaxomeTp — — X
[JaBneHne cmasou- Jatuvk paBneHus cma-
HOro macna — X X — — 304HOro mMacrna X — —
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lpodomxenue mabnuuysr 1

TouHOCTL
KOHTpONA c 6
npenensbHoro CreneHb TpeboBaHus TeneHb TpebosaHuA
Bua curHanusauum
3HaveHun -
HaumeHoBaHue napameTpa W n3aMepurtesibHbIU
Heo6- | Tpe- | Peko- npuGop Heo6- | Tpe- | Pexo-
BbICO- | HU3-
xoau- | 6yet- | MeH- xoau- | byet- |  meH-
Kan Kas MO ca | ayetes MO cA ayetcs
Temnepatypa cma- Hatumk Temneparypsl

304HOro Macna X — — —_ X CMa304HOro macria — — x
YpoBeHb CMa304HOro

mMacrna — x — — x — —
Temnepatypa OX- [atuuk Temneparypbl Ox-

naxgeHvsa asurarens X — X — — naxaeHus — x —
Temnepatypa oxna-

autens asuratens® — x | — x — — —
Temnepatypa pas-

pbiea pemHs'® — | =] x | = — — —
HewucnpaBHocTb BeH-

TUNsATOpa oOXNaxaeHusl — — — — x — —
Temnepatypa oTpa- Hatuuk Temnepartypsbl oT-

OOTaBLLMX ra3oB X — — — X paboTaBLIKMX ra3os — — X
Myck — — — — X Hatumnk nycka — — X
3awmTa oT neperpe-

Ba19) X —_ —_ —_ X — —
3awumTa poTtopa OT

3aMblkaHUsl Ha  3eM-

no14: 29 _ _ _ _ y . _
MoTepa akcnnyaTa-

umoHHoM sawurel 20 | ) | | — x — — | = —

) IN aneKTpoarperatoB CreuuanbHoro HasHauYeHWsi UMM SMeKTpoarperatoB CreuuarnbHbiX TUIOB  MOTyT
I'IOTE)e6OBaTbCF| Apyrve unu gononHuTenbHbIe NapameTpsb.
Kak npaBuno He NPUMEHSIIOT ANA SneKkTpoarperartoB MowHocTbio Ao 100 kBT.
MpUMEHAIOT AN aBTOMaTUYECKM yNpaBrseMblX SNEeKTpoarperaTos.
MpumeHsioT ANst ycTaHOBOK 6830MacHOCTU.
MpumeHsOT ANst ABuraTeneil, aanyckaembix ¢ NOMOLLLIO CKaToro Bo3ayxa.
MpumeHsOT ANst ABMraTenei, 3anyckaembix ¢ NOMOLLLIO 3MEKTPUYECKOro Mnycka.
MprMeHsIOT ANsi reHepaTopPoB HM3KOIo HanpsixXeHus bonee yem 2MB -A.
MpumeHsOT Npu NapannensHol paboTe rocy4apCTBEHHON 3HEPreTUHECKON CUCTEMBI U KOMMEPHECKOW.
MpumeHsioT Npu 6e3pa3pbiBHOM NEPEKNIOUYEHUN areKkTpoarperata Ha NMTaHme oT CeTu.
10) MpumeHsoT Npy NnapannensHo paboTe aneKkTpoarperaTos.
") MpuMeHsiioT NPy KOHTPOIE rMaBHOrO/PE3ePBHOTO arperara.
2 Ons NonyYeHusi CenekTUBHOCTWM NpeanovTUTenbHa 3afepxXka Mo BpPeMeHu Ans 3aWuTbl OT KOPOTKOro
3aMbIKaHUS, @ TakxKe 3awmTa oT neperpysku npu oBpaTHO3aBUCKMMON 3a4EPKKE BPEMEHM.
MpoBepky NpPOBOAAT, ecnu reHepatop obecrneuyvBaeT HeAOCTATOYHbIM YCTAHOBMBLLMIACA TOK KOPOTKOrO
3aMbIKaHVIF|
I'IpmmeHmOT ONsi reHepaTopPOB BbICOKOTO HANPSHKEHUA.
) TIPUMEHSIOT NPN ANUTENBHOM OTKMOHEHUM HaMPSHIKEHUS! B KOMMEpPUECKOH SHEPreTUHECcKol chcTeMe (6onee

3)
4
5)
6)
7
8)
9)

15

£ 5 %);

' MpoBepky (KOHTPOMB) NapamMeTpa NMPOBOAST Ha HEBO3BYXAEHHOM reHepaTope.

) MpumeHsoT B criyyae AnvTenbHOM paboTel arneKkTpoarperata npu Ype3MepHol HecbanaHcMpoOBaHHOWM Harpy3ake
CMCTEMbI, @ TaKkKe Ans 3alWuThl OT 06pbuaa thasbl.
MpumeHsioT ans aBuraTenel ¢ BO3AYLHbIM OXNaXaeHuem.,
) OBbIMHO He NPUMEHSIIOT NS [eHepaTopOB BbLICOKOTO HAMPSHKEHUs C TEPMOPE3VNCTOPHBIMM AAaT4MKAMM
TemnepaTypbl pacnonoXeHHbLIMU B 06MOTKax ctaTopa.

) OBbI4HO He NpMMeHsIIOT B BeCLLEeTOYHbIX reHepaTopax.

19)
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OkonyaHue mabnuys! 1

20 TMpuMeHsItOT Anst cpeaHe- N ManoraBapuTHbIX AEKTPOArperaTos.
2 Mpw HeoBXOAMMOCTM MPUMEHSIIOT BONIBTMETP C MEpeKioyaTenem ans U3MepeHust TpexdasHblX HanPsHKeHWN.
Mpy CMHXPOHU3ALMM NPYMEHSIIOT ABOWHOW BONBTMETP.
MamepeHune no ogHol hase AoNyCcTUMO, KOrga Harpyska CMMMETpUYHa.

[MTpwnmeyaHue— B HacTosiwen Tabnuue NpyHSTLI Criegyowme yCrnoBHble 0003Ha4YeHUs:
« X » — 3Ha4YeHUe NapameTpa yuUuTbIBaIOT;
« — » — 3Ha4eHVe napameTpa He y4nTbIBaloT.

5.1 Py4HOM nyck — py4YHas ocTaHOBKa

OaHHbIf cnocob ynpaBneHust 06bIYHO NPUMEHSIIOT B anekTpoarperatax MoLHOCTb Ao 20 kBT, He 060-
pyaoBaHHbIX YCTPOMNCTBaMM aBTOMAaTUYECKOM 3aLLMUThI.

5.2 dneKTpuyeckuin nyck — pyyHas ocTaHOBKa

[aHHbI cnocob ynpasneHus o6blMHO NMPUMEHSIIOT B 3MekTpoarperaTax, 06opyaoBaHHbIX yCTpoNcTBaMu
aBTOMaTNYECKOM 3aLNTI.

5.3 dnekTpuyeckuin nyck — anekTpuyeckasa ocTaHOBKa

[aHHbIN cnocob ynpasneHns 06blMHO NMPUMEHSIIOT B 3M1ekTpoarperaTax, 06opyAoBaHHbIX yCTPoONCTBaMuU
aBTOMaTUYECKON 3aLUMThI, C MOMOLLbIO KOTOPBIX OCYLLECTBAETCSH 3IeKTpUYecKas OCTaHOBKa.

5.4 OUCcTaHUMOHHBbIN NYCK — 3NeKTpUYeckasa ocTaHOBKa

[anHbi cnocob ynpaeneHnst obbIMHO NPUMEHSIIOT B aieKTpoarperartax, opraHbl yrnpasfieHusi MyckoM u
OCTaHOBKOW KOTOPLIX YAaneHbl OT afiekTpoarperaTta Ha HekoTopoe paccTtosHue. Ecnn gnctaHumoHHoe ynpas-
NeHne oCcyLLecTBSIKOT C MeCcTa, rie CUrHan He cribiieH, HeobXoAUMO NMPUMEHSITL YCTPONCTBO aBTOMaTUYECKON
3aLUNTHI.

5.5 ABTOMaTU4ecKkui Nnyck — aBToMaTu4yeckasi ocTaHOBKa

Cnocob ynpasneHus, Npyu KOTOPOM MYCK UM OCTaHOBKa 3M1EeKTPOABUraTesisl OcyLecTBAsSAeTCs Npu NoMo-
LM curHanos 6e3 yqyacTusi onepaTopa.

Tunoasi cxema Takoro cnocoba yrnpasneHust BKoyaeT:

- aBTOMaTWUYECKYIO CUrHaNM3aLmio o MOBPEXAEHNN CETH;

- ynpaBrieHve B 3aBUCUMOCTN OT BPEMEHN CYTOK;

- KOHTPOIb YPOBHSA XNOKOCTH;

- TepMocTaTUYECKUA KOHTPONb 1 T.4.

Bo nsbexaHue cnuwikom vactoro cpabatbiBaHUA cUCTeMbl ynpasneHns HeobxoaMmo BuibupaTtb onTu-
MarsbHble AnanasoHbl cpabaTbiBaHWUA YCTPOMUCTB aBTOMATUYECKON 3aLunThl, (POPMUPYIOLLUMX CUrHanN Ha Nyck
WA OCTaHOBKY.

5.6 Myckno Tpe6oBaHuo

AanHbili cnoco6 ynpaBneHusa NpUMeHsoT B anekTpoarperatax 6bITOBOro HasHaueHus B criydae, koraa
anekTpoarperar ABNAETCA €AUHCTBEHHBIM UCTOYHUKOM 3NEKTPO3HEPrnn.

Mpun BKNIOYEHUUN Harpy 3k anekTpoarperaTa NPOUCXoANT €ro aBTOMATUYECKUIA 3anycCK; OTKNIOYeHNe Npo-
ncxoauT Nocne oTKYeHUs nocneaHero noTpebuTens.

5.7 YnpaBneHue pe3epBOM ceTU

Pe3epBHbIN anekTpoarperaT 3anyckaloT NpW NOSIHOM OTKIIIOYEHUW ABUraTensa Unn ecnu HanpshkeHue
NUTaHUA He COOTBETCTBYET YCTAHOBEHHOMY 3HAYEHUIO.

OcTaHoBKa pe3epBHOro anekTpoarperata NPOUCXoAUT NpU NOSABNEHUU HANPSXXEHUA B MarncTpanbHoOn
ceTW UNK Nocne BOCCTaHOBNEHNA HOPMUPOBAHHBIX 3HAYEHWUI HANPSHXKEHWUA 1 4acToThl.

[Ona peanusauny aTux hyHKUMI B COCTaB anekTpoarperata AofMKHbI BXOAUTb cneaytowmne yeTponcTsa:

- YCTPOWNCTBO onpeAeneHns OTKNOHEHWI NapamMeTpoB MarucTpasnsHoOn ceTn;

YCTPOWCTBO YNpaBneHUA nyckoM 1 OCTaHOBKOWN 3neKTpoarperara;

- pene BpeMeHn 6NOKUPOBKM 3aLUUTHI;

- YCTPOWNCTBO yNpasneHus NepeknioveHMeM KOHTAKTOPOB;

- nepekntoyaTtens pexxumos «PYUYHOW/ABTOMAT».

Kpome BblWweykasaHHbIX, MOTyT BbITb yCTaHOBNEHbI cneayowme AoNOMHUTENbHbIE YCTPONCTBA:
- pene BpemeHu 3agepXKKn 3anycka;

- YCTPOWCTBO NOBTOPHOrO 3anycka anekTpoarperara;

- pene BpeMeHU nporpesa ABuraTens;

- pene BpemeHu 3aAepXKN BKIHOYEHUSI KOMMYTaUUOHHbIX annapaTos;
- perne KOHTPOIsl BOCCTaHOBEHUs1 MarucTpanbHon ceTu;

- pene BpeMeHW OCTaHOBKW ABUraTessi Ha XOf0CToM Xoay;

- YCTPOWCTBO KOHTPOSS 3apAaa akkymynsaTopHoi 6atapeu;
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- YCTPOICTBO NOBTOPHOIO BKMIOYEHUS CTapTepa;

- cucTeMa npeaBapuTenbLHOro Noaorpesa;

- annaparypa KOHTPOJsl crieumarnbHbIX XapakTepucTuk ceTn.

5.8 YnpasneHue AByxarperatHoy yCTaHOBKOW B3aUMHOTO pe3epBa

Mpu aTom cnocobe ynpasneHus noodepeaHo paboTaloT ABa anekTpoarperaTa: paboTarowui anekTpoar-
perat c4UTaloT OCHOBHBIM, a HepaboTaloLM — pe3epBHbIM.

MepeBoa anekTpoarperata B pexvumM paboTbl UK pesepea AOMKeH NPOBoAUTLCA NGO No ncteueHnU
yCTaHOBIIEHHOrO BpeMeHU paboTbl, Mbo no curHany ot paboTatowero anekTpoarperara.

Takoi cnoco6 ynpaBneHusi xapakTepeH Ans anekTpoarperata, npeaHasHavyeHHoro Ana AnNUTeNbHON
paboTbl 6e3 HabnoaeHus u 06cnyXnBaHus.

5.9 YnpasneHue TpexarperartHo yCTaHOBKOW B3aMMHOro pe3epBa

Mpuatom cnocobe ynpaBneHUs Tpy anekTpoarperaTa paboTatoT cornacHo 5.8 ¢ aBToMaTu4ecknum nocne-
AoBaTesbHbIM NepPeBOAOM KaXXA0ro dfeKTpoarperarta B peXxum pesepea.

5.10 YnpaBneHue AByXxarperatHoi ycTaHOBKOW C pe3epBUpoBaHUEM ceTu

Mpu aTom cnocobe ynpasneHus ABa anekTpoarperata paboTaloT cornacHo 5.8, 3a ucknoveHnem Toro,
4YTO 3NeKTponUTaHue NoTpebuTenel ocyLLecTBNNETCA OT MarucTpanbHoM ceTu, a anekTpoarperatbl paboTatoT
TONbKO NPU NOBPEXAEHUN CETU.

Mpu1 NoBTOpPHOM MOBPEXAEHUW CETU Harpy3Ky BHOBb NOAKIIOYAIOT K CETU, NPU 3TOM AoSkHa BbITb BOCCTa-
HOBfeHa nocneaoBaTenbHOCTb BKIIOUYEHUS pe3epBHOro arperara.

HonyckaeTcs nsmeHeHWe atoro cnocoba ynpasneHus, eCcnun anekTpoarperatbl ABAATCA OCHOBHbIMU
NCTOYHUKaMWN NUTaHWA, @ MarncTparnbHasi CeTb — pPe3epBHbLIM.

5.11 MapannenbHas pa6oTa HECKONbKUX arperaToB

Mpu paboTe HecKOMbKUX 3MeKTpoarperaTtos Ha 06LLYI0 Harpy 3Ky OHW A0SMKHBI COOTBETCTBOBaTL TpeboBa-
HUAM peXxunma napannensHoi paboTol, ycTaHoBMeHHbIM B UCO 8528-1.

Mpu napannensHoi paboTe AomkHa obecnevnmBaTbCA CUHXPOHU3AUMA dneKTpoarperaTos, koTopas
BbINONHAETCA PYHHBIM U aBTOMaTUYECKUM cnocobom. B npouecce CMHXpoHU3aunn AomMKHO 6bITb 0becneve-
HO aBTOMaTU4ecKoe peryrnuvpoBaHue 4acToTbl, HANPSXXEHUA U COOTHOLWIEHUA No ¢hase anekTpoarperaTos,
paboTatoWwunx napannensHo.

5.11.1 Pa6oTa B py4HOM pexume

Onsa napannensHoi paboTbl HECKONBbKUX 3MNEKTPOoarperaTos ¢ PyYHbIM CNoCcOGOM CUHXPOHU3ALIUN A0SK-
Hbl BbITb YCTaHOBMEHbLI Crieaytowme yCTPOUCTBa YNpaBneHusl u U3MmepuTeribHble Npubopsi:

- YCTPOWCTBO paszbeauHeHUsI CUNOBOW Lienu (KOHTaKTOp UMK BeIKioYaTesnb);

YCTPOMCTBO 3aLLMThl OT KOPOTKUX 3aMbIKaHWIA;

- YCTPOMCTBO perynmpoBaHus HanpsxxeHus;

- YCTPOMCTBO perynmpoBaHus 4acToThl;

- namnbl CMHXpoHU3aLumK'), HyneBoi BoNbTMeTP?) NN CUHXPOCKOM (4NN onpeaeneHUs pasHocTu das n
YyacToT);

- amnepmerTp;

- BOMbTMETP.

PekomerayeTcs Takke MCNOMbL30BaTh Creaylolme yCTPONCTBa yrpaBneHns U naMeputensHble npu-
6opsl:

- ABavacToToMepa (Ans anekTpoarperarta u WWH);

- ABaBoNIbTMeTPa (Ans anekTpoarperata u LW1H);

- npubop Ans U3MePeHUs1 aKTUBHOW MOLLIHOCTU;

- YCTPOMCTBO KOHTPOISI CUHXPOHU3aLIK;

- npubop Ans U3MepeHUst peakTUBHON MOLLIHOCTM;

- YCTPOWCTBO ynpasrieHusi pacnpegeneHnem peakTuBHON Harpysku.

5.11.2 NapannenbHas pa6oTta B aBTOMaTUYECKOM pexume

[ns napannensHon paboTbl HECKOMNbKUX 3NeKTpoarperaTtos B aBTOMaTUYECKOM peXxunmMme JOMKHbI ObiTb
yCTaHOBMEeHbI clieaytollme yCTPOMNCTBa ynpaBeHnus U nsmeputenbsHbie npréopb:

- AWUCTaHLUMOHHBIA pasbeanHNTENb CUOBOW Lieny Uinn Harpy3Kku ¢ BbICOKO CKOPOCTbLIO AeNCTBUS;

- YCTPOWCTBO 3aLNThl OT KOPOTKUX 3aMbIKaHUN;

") Bknitouenne namnbi CMHXPOHM3aLMM He0BX0AUMO NPOU3BOAUTL OHEHb TLLATENBHO, TaK KaK «APKOCTb» He SIBISEeT-
€A 4OCTaTOUHbIM MoKasaTenem.

Mpwn UCnonsL30BaHK HECKOSTBKUX NaMM CUHXPOHM3ALMM OHU OOIKHbI BbiTb MOAKMIOYEHbI Tak, YTobbl o6ecneunsa-
NoChk «BpalleHne cBeTay, PUKCMPYIOLLEE COCTOSIHUE CUHXPOHU3aLMN.

2 Mpu MCMONB30BaHNK HYNEBOMO BOILTMETPA HANPsHKEHNE AOIKHO BbiTb YCTAHOBIEHO NPEXae, YeM 1acToTa.
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- YCTPOWNCTBO perynMpoBaHus HanpskeHUs (4N KOpPEKTUPOBKA YPOBHS peakTUBHOM HarpysKku);

- YCTPOWCTBO PErynmMpoBaHns YacToThl (41151 KOPPEKTUPOBKA YPOBHS aKTUBHOW Harpysku);

- YCTPOWCTBO aBTOMaTUYECKOro pacrnpeieneHns akTUBHON HarpysKku;

- YCTPOWMCTBO 3aL1Thl OT 06paTHON MOLLHOCTY;

- aBTOMaTUYECKUIA CUHXPOHNU3ATOP;

- nepekroyaTenb PEXUMOB CUHXPoHU3aLMN «PYHYHOW/ABTOMATUYECKUA» 1),

- amnepmeTp;

- BOMbTMETP;

- n3MepuTenb akTUBHOW MOLLHOCTM.

PekomeHayeTcs Takke NCNOMNb30BaTL CreaytoLimMe YCTPONCTBa YrpaBieHUs 1 UsMepuTenbHble Npubopsi:

- ABayvacToToMepa (N4 aneKTpoarperara v WnH);

- ABaBONbTMETpa (ANs afeKkTpoarperarta u WWUH);

- MaMrbl CUHXPOHM3aLMKn2), HyneBol BONLTMeTp ) Unn cMHXpockon ANs onpeaeneHus pasHocTu as u
4yacTorT;

- YCTPOWMCTBO 3aLL1Thbl OT NEPErPY3KM 1 KOPOTKUX 3aMblKaHWIA;

- npubop Ans usMepeHns peakTUBHON MOLLHOCTY;

- aBTOMaTUYECKWNIA perynaTop pacrnpeaeneHust peakTyBHOW Harpysku mexay napannenbHo paboTaio-
LMK ANeKTpoarperatamu;

- aBTOMaTUYECKU perynaTop koadduumeHTa MoLwHocTu®.

5.12 Cnoco6bl 0CTaHOBKMU

[ns cuctembl 0CTaHOBKN HeOBX0AMMO YCTPONCTBO, KOTOpoe obecnevmBaeT NpekpalleHne noaadu Ton-
nuBa B kaMepy cropaHus asuratens. lioboe Takoe yCTPOUCTBO AOMKHO OcTaBaTbcs B nonoxeHun « CTOM» ao
MOMHON OCTaHOBKN ABUraTens.

MpumedaHune 3— B cnydae NpesbilueHUsa NpeaenbHbIX 060POTOB MOXET AONONHUTENBHO noTpe6oBaThea
BO3AYLUHbIN KIanaH OTCEYKM.

Ecnn ycTpoCTBO OCTaHOBKN NPUBOAUTCA B AEACTBME aBTOMaTUYECKUM CPeACTBOM 3alUMUTbl, TO ero
nepesoqB pa6oqee nonoXxeHue AoJKeH OCyLeCTBNATbCA BPYHHYIO.

6 KoHTponb anektpoarperarta

KoHTponb 3a paboToil anekTpoarperata obecneumBaeT ero HopMasbHoe PYHKLMOHUPOBaHUE.

6.1 U3ameputenbHble npubopkl

OnekTpoarperaT 4omKkeH 6bITb CHabXeH BONIbTMETPOM M aMNepMeTPOM.

JononHutensHble M3MepuTenbHble NPUBopbl, HeobxoaMMble AnA napannensbHoi paboTel anekTpoarpe-
raToB, NpuBedeHbi B 5.11.

6.2 dnekTpuyeckas 3aluTa U ynpasneHue

6.2.1 3awuTa oT neperpysku

3alunTa oT neperpyskn npegHasHadeHa Ans OTKIIOYEHUS reHepaTopa OT Harpysku nNpu nNpesbieHnn
npegenbHOro 4ONyCTUMOrO 3HaYEHUS!.

3alunTy OT KOPOTKOro 3aMblKaHUsi obecneunBaloT ¢ NOMOLLIbIO aBTOMATUYECKOro BblKnoYaTens, ocHa-
LLIeHHOro pacLenuTenem MakcMMarnbHOro Toka.

MpryMeHseMble yCTpoCTBa 3aLUMThl OT KOPOTKOMO 3aMblkaHUS AOSTKHBI BbITb COrMacoBaHbl MeXay noTpe-
6uTenem 1 N3roToBUTENEM.

MpumeyaHue 4 — OnpegeneHve BpeMeHn AeACTBUS TOKOB KOPOTKOIO 3aMmblikaHusi — no MCO 8528-3.

6.2.2 MNyck anekTpogBurartens
OnekTpoarperaTbl, OCHaLLEeHHbIE 3NIeKTpoABUraTeNsAMMU, 0OIIKHBI 06ecneumBaTh BO3MOXHOCTbL UX MycKa.

R Mpv ncnonb3oBaHM NepekioyaTens PEXUMOB CUHXPOHU3aLMK JIOIKHO BbiTk YCTaHOBNEHO 06opyaoBaHue, Npu-

BedeHHoe B 5.11.1.
BkntoveHwe namnbl CMHXPOHW3aLuuKM HeO6XOAMMO NMPOBOAUTL OUYEHb TLWATENBHO, TaK Kak «APKOCTbY He SIBMSeTCs

[OCTaToOMHbIM NoKasarenem.

Mpu ncnonb3oBaHWM HECKOMNBKMX NAMI CUHXPOHU3aLUKU OHU AOMKHbI ObiTb NOAKNIOYEHBI TaK, YTOObI 06ecneunBa-
TOCh «BpalleHne CBeTa», (PUKCMPYIOLLEE COCTOSIHME CUHXPOHU3ALMK.

% Mpw nenonb3oBaHMK HYNEBOro BONbTMETPA HanpsikeHne AOIMKHO ObiTb yCTAaHOBNEHO Npexae, YeM YacToTa.

4 YeranaBnueaoT TonbKo npuv napannenbHo paboTe anekTpoarperata u MarmcTpanbHon cetu.
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MyckoBble TOKU 3MeKTpoABUraTeNs MHOrAAa 3HAYUTENBHO BbilLe HOMUHAMNBLHOrO ToKa reHepaTtopa. B atom
cryyae ycTpOMCTBa 3alUThI Mo neperpyske AoMKHLI COOTBETCTBOBATH creuuanbHbiM TpeboBaHUsIM, yCTaHOB-
NEeHHbIM B TEXHUYECKUX YCMOBUSIX Ha 3neKTpoaBuraTenu.

6.2.3 3awmTa OT NOHMKEHHON YacToThl BpaweHus

HekoTopble TUMbl CHHXPOHHBIX reHepPaTOPOB MOTYT BLIATU U3 CTPOS NpU AnNuTensHon paboTte co ckopoc-
TbH0, MEHbLLUEN UX CUHXPOHHOWN CKOPOCTU. B 3TOM criyuae B KOHCTPYKLUK dneKkTpoarperata AomkHO 6biTb Npea-
YCMOTPEHO YCTPOWCTBO ANl 3aLUThl OT MOHWKEHHOW 4acToThl BpaLleHus.

6.2.4 3awuTa oT 06paTHON MOLHOCTU

Mpw napannensHo paboTe Bce anekTpoarperatbl 4OMKHBI BbiTb OCHALLEHbI YCTPONCTBAMM 3aLUUThI OT
obpaTHoli mowHocTu. Pene obpaTHO MOWHOCTU AOMKHO duKcUpoBaTh nosiBreHue obpaTHOro MomeHTa
Harpysku Ansi CBOEBPEeMEHHOr0 OTKIMIOYEHUS 3NeKTpoABUraTens.

6.2.5 3awuTa n c6poc Harpysku

Mpw skcnnyaTauum anekTpoarperata B HEKOTOPLIX CyYasX MOryT BO3HUKaTb Takue peXnumbl paboTbl, Npy
KOTOPbIX 3HaUYEHNA HanpsKeHUs U YacToTbl ByayT HegoNnyCTUMBIMU ANst HEKOTOPLIX 31eMeHToB obopyaoBa-
HUSA, SIBMAIOLLMXCS AMeKTpUYecKoi Harpyskon. MoTpebuTtenb AomkeH ykaszaTb AONYCTUMbIE Npeaeribl U3MeHe-
HUA 4YacToTbl U HanpskeHUs n TpeboBaHMA O HeoBXoAUMOW MUHUMAaNLHOW (MakcUMarbHOW) 3awmTe Mo
HanpsHhKeHUo h4acToTe.

B anekTpoarperatax goskHa 6bITb NpeaycMoTpeHa aBToMaTU4ecKas pasrpyska no yacrote.

6.2.6 3awuTaynpaBnsloWMX LUenewn

Bce ycTpoiicTBa ynpaBieHusi U uameputenbHble Npubopbl 4OMKHLI ObITb 3aluMLIeHbl OT BO3AENCTBUS
CBEPXTOKOB.

6.2.7 3awuTa OT KOPOTKUX 3aMbIKAHUW Ha 3eM 10

OnekTpoarperar UM cucTemMa, K kKoTopon OH NPUCoeaNHEH, AOMKHbI ObITb OCHALLEHbI 3aLUTON OT KOPOT-
KWUX 3aMblKaHWIA Ha 3e M.

MpumeHsiemas cxeMa penenHon sawuTel rMasHbEIM 06pa3oM 3aBUCUT OT TUMa 3a3eMNeHusl HenTpanu

(pucyHok 2).
? T O6was wuHa
\ \ \ \ MpepbiBaTens
b\
\ R/ MosbiwAaoLWMiA
TpaHcgopmartop
\A)
o r
z 3
G o/ G = G G PacnpegervrentHbin
AN E z "33 A A = TpaHcdopmarop
5 ] & ]
[=% [= o =1
c = = =
8 8 A \ 8
g g 2 8
I Q 4 Q
g p 3 2
= £ = % = £ — % —  BTopuuHbIit peaucTop
& o T o
a b c d e

Twvnbl 3a3eMneHns HemTpanu:

a — rnyxoe 3asemneHue;

b — 3azemneHune ¢ peakTMBHbIM CONPOTUBNEHNEM;

C — 3a3eMJIeHNe HM3KOro CONPOTUBIIEHUS;

d — 3a3eMneHne HU3KOro CONPOTUBIIEHNSI CUCTEMbI C HECKOITBKMMW UCTOYHUKaAMU (OAWH 3a3eMNAIOWMUIA pe3ncTop
1 KOMMYTaUWOHHOE YCTPOWCTBO);

e — pacnpegenuTenbHbIi TpaHcdopmaTop (3a3eMreHne ¢ BTOPUYHBIM PE3UCTOPOM);

G — reHepartop

PucyHok 2 — Tunel 3a3emneHunsa HeuTpanu reHeparopa
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[ns1 3aWwnThl OT 3aMbIKaHWIA Ha 3EMITI0 MPUMEHSAIOT TPU TUMOBLIE CXEMbI PefeHOoM 3aLuThl, onpeaensio-
LLiKe TOK HyNeBOW NocneoBaTeNbHOCTU:

a) Cxema 3awWmTbl N0 OCTAaTOYHOMY TOKY

Tok 3aMblkaHus Ha 3eMMo onpeaensieTcsl TOKOM BTOPUYHON 0BMOTKM cymMmMUpytowero TpexdasHoro
TpaHcthopmMaropa.

B cnyyae 3amblkaHus Ha 3eMIi0 BO3HUKaIOLWWUIA B TpaHcgopmaTope Tok, npoTekas Yepes pene, obecne-
ymBaeT ero cpabaTbiBaHNE.

b) Cxema gaTtuuka 3azemneHus

CrvMMeTpurYHbIA TpaHcopMaTop Toka CTepXXHEBOro TUNa ¢ NpoemMaMu AnA NEPBUYHON Liennu coeanmHsaeT
BCce hazoBble MPOBOAHMKN (KabenbHbI TpaHcdopmaTop Toka). Mpu 3amblkaHUM Ha 3€MI0 TOK HYNIeBOM nocne-
AoBaTenNbHOCTW, BO3HMKAOWNIA B pesynbTaTe agucbanaHca, npotekas Yyepes o6MOTKy pene, NPUBOAUT K ero
cpabatbiBaHuo. [Mpu 3awute ogHodazHol Lienuy TpaHchopMaTop Toka COEAUHAIOT C HyJIEBLIM NMPOBOAOM.

¢) Cxema c 3a3eMIeHHON HEUTparblo

Mpy KOPOTKOM 3aMblkaHUW Ha 3eMITI0 TOK, BO3HWUKaOWWIA B 06MOTKe TpaHchopmaTtopa Toka, coenHeH-
HOW C HyNeBbIM MPOBOAOM Yepes pe3ucTop, NPMBOAUT K cpabaTbiBaHUIO pene 3aluThl.

[Ns1 3aLUMTbI KOHKPETHOrO yyacTka Len 06bIMHO NPUMEHAIOT CENEKTUBHYIO 3aLLUMTY OT KOPOTKMX 3aMblKa-
HWUI Ha 3emnto, kKoTopas obecneunBaeT 3aLUTY TOMNLKO onpeaeneHHON 30Hbl, 0BbIMHO OT 0BMOTOK cTaTopa A0
TOYeK yCTaHOBKM TpaHchopMaTopoB Toka. 3amMblkaHWe Ha 3eMIto 3a Npeaenammn 3Tol 30HbI obecnevunsaeTcs
peneHomn 3aLmnToN, YyBCTBUTENLHOM K NPOTEKaHUIo ToKa.

B cnyvae HU3KOOMHOTO 3a3eMJIeHUs] HEUTPanu BKIIOYEHWE pese 3alunThl OCYLLEeCTBNSIETCS TOKOM Hyre-
BOW nocnegoBaTenbHOCTU, a NPU BLICOKOOMHOM 3a3eMSIEHUN HENTpanu — HanpsbkeHWeM Hyneson nocneno-
BaTENbHOCTN.

HecenekTuBHas 3alumMTa OT KOPOTKOrO 3aMblKaHUA Ha 3eMII0 OCYLLECTBAAETCS Tak Xe, Kak Ana 0gNHOM-
HOro HE3aBNCUMOTO 3N1IeKTpoarperara.

[ns cTaumMoHapHbIX 3reKTpoarperatoB BbICOKOTO HANPSHXKEHUA pekoMeHayeTcs NpeayCcMoTpeThb 3aliuTy
OT KOPOTKMX 3aMbIKaHWA Ha 3EMITHO.

Ocoboe BHUMaHWe yaensioT 3awmTe aBTOHOMHO paboTalowmx 0AMHOUHBIX HU3KOBOMBbTHBIX 3f1eKTpoar-
peraToB, NpeAHa3HauyeHHbIX 415 BpeMeHHOro obecnedeHus anekTpoaHepruen.

6.3 Cuctema 3awuTbl gBUrarens

Bb160p 1 cnocob ycTaHOoBKW YCTPOWCTR 3aLLUThI U KOHTPONA ANs ABUraTeNnei BHyTpEHHero cropaHus 4osn-
XHbl BbITb COrnacoBaHbl MeXay U3roToBUTenemM 1 noTpebuTenem ¢ yueTom BbIXOAHOW MOLLHOCTM U NpUMEHe-
HWs1 3neKkTpoarperaTa.

KoHTponupytoT cneaytoLime napaMmeTpbl paboTbl gBUraTens:

- CHWXeHWe AaBfeHnsi CMa3o4yHoro Macna;

- MpeBblleHWe YacToThl BpalleHus ABuraTens;

- TemrepaTypy oxnaxgatoLlen X1akocTu,

a Takke noepexaeHue peMHs BeHTUNsTopa (4118 ABMraTens BO3ayLIHOro oxXnaxaeHust).

B 3aBMCUMOCTM OT NPUMEHEHNs aneKkTpoarperata QOMOMHUTENbHO KOHTPONMPYIOT cneayowmne napa-
MeTpbl:

- YpOBeHb OXNaxaatoLwer KnakocTu;

- Temnepatypy oTpaboTaBLIMX ras3os;

- TemrnepaTtypy CMa3o4yHoro Macna,

a Takxke cpecTBa NpPoTUBONOXapHoK 3awnTbl no MCO 6826.

[ononHuTenbHble KOHTPONMPpYeMble NapamMeTpbl NpuBeaeHs! B Tabnuue 1.

Ecnu koHTponupyemble napameTpbl NPeBLILA0T 4ONYCTUMble paboune npeaenbHble 3Ha4YeHUs A0IMKHO
6bITb NIPeayCMOTPEHO criegytoLlee:

- TOMbKO cUrHanusauus (6es npekpalleHns paboTel anekTpoarperara);

- curHanusauusi u cbpoc Harpysku;

- CUrHanusauusi U HemeaneHHas OCTaHOBKA 3MeKTpoarperara.

CurHanusaums MoXeT 6biTb Kak CBETOBOW, Tak U 3BYKOBOW.

6.4 UsmepuTenbHble npubopbl ABUraTens

Mo cornacoBaHWio MeXay M3roToBUTENEM U NOTpebuTenem aonyckaeTcs ycTaHaBnMBaTb U3MEPUTENb-
Hble NP1BOopPLI B 3aBUCUMOCTN OT MPUMEHEHNSA U HOMUHATBHOW MOLLHOCTU ABUraTens.

OBuratenb AomkeH OblTb cCHabXeH AaTYMKOM QaBneHUs macna U MOXeT OblTb CHabXXeH TaxoMeTpoM 1
AaTymKamun TemnepaTypbl CMasouHOro Macna i oxnaxaaroLen xuakocTy (Tabnuua 1), koTopble ycTaHaBMBa-
0T HeNocpeACTBEHHO Ha ABUraTerne.
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Pene ocraTouHoro
TOKa =

a b c

a — ocTaTovyHasi cxema penenHo 3aWwmThl (He NPUMEHASTCH AN HU3KOBOJbTHBIX YE ThIPEXMPOBOAHBIX CUCTEM);
b — cxema ¢ ceHcopoM 3asemneHus (00bIYHO koadhdUUMeHT TpaHcdopmaTopa Toka 50/5A nnm 100/5A);

€ — CXema € HelTpalibHbiM 3a3emnennem (06bivHo K = I, /5A, rae K. — koadhduumeHT TpaHcopmaTopa Toka,

I, — ToK 3aMbIKaHNS Ha 3eMIi0)

PucyHok 3 — 3awumTa oT KOPOTKOro 3aMblKaHusi Ha 3eMIto ¢ oGHapyXeHMEeM TOKa HyTeBol MocrieqoBaTenbHOCTH
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Mpunoxenune A
(cnpaBouHoe)

CBefieHUA 0 COOTBETCTBUMN CCLINOYHBIX MeXAyHapoAHbIX cCTaHAAapToOB
HaluUOHalNbHbLIM CTaHOAApPTaM

CBepeHns 0 COOTBETCTBUM CChINOYHBIX MEXAYHapPOOHbIX CTaHAAPTOB HALMOHANBHLIM CTaHAapTam NMpuBEAeHb! B
Tabnuue A.1.

Ta6nuua A1

0603Ha4YeHe CChINOYHOrO

O603HauEHNE U HAMMEHOBaHWE COOTBETCTBYIOLLEr0 HALMOHANBHOrO cTaHaapTa
MeXOyHapoaHoro cTaHaapTa yiowy H Aap

M3K 38:1993 FOCT 29322—92 (MOK 38—83) CtaHgapTHble HanpsikeHus!

M3K 158:1970 *

M3K 298:1990 *

MCO 6826:1982 FOCT 29076—91(MCO 6826—82) [Ousenu cynoBble, TEMMNOBO3HbIE U MPOMbILL-

NeHHble. TpeGoBaHWs K NPOTMBOMNOXAPHON 3awmTe

MCO 8528-1:1993 FOCT P NCO 8528-1—2005 OnekTpoarperaTbl reHepaTopHble NepeMeHHOro Toka ¢
NPVMBOAOM OT ABUratens BHyTpeHHero cropanms. Yacte 1. MNpumeHeHne, TeXHUYeckne
XapaKkTepuCTUKM U NapameTpbl

MCO 8528-3:1993 FOCT P UCO 8528-3—2005 AnekTpoarperatbl reHepaTopHble NePeMEeHHOTo ToKa C
npuBOAOM OT ABuUratensa BHyTpeHHero cropaHusi. Yactb 3. [NeHepaTopbl nepeMeHHoro
TOKa

MCO 8528-5:1993 FOCT P UCO 8528-5—2005 SnekTpoarperatbl reHepaTopHble NePeMEHHOro ToKa ¢
NpYeogoOM OT ABUraTens BHyTPEHHEro cropaHus. Yacte 5. Snektpoarperarbl

M3K 60034-1:2004 *

M3K 60439-1:1992 FOCT P 51321.1—2000 (M3K 60439-1—92) YcTpomcTBa KOMIUIEKTHBIE HU3KO-

BOMbTHbIE pacnpegeneHns u ynpaenenus. Yacte 1. YCTpoWcTBa, WCMBLITAHHbLIE NOM-
HOCTbIO MNK YacTuuHo. O6wmne TexHnyeckne TpeGoBaHUsi U METOALI UCTBITAHWIA

M3K 60947-1:1999 rOCT P 50030.1—2000 (M3K 60947-1—99) Annapatypa pacnpegeneHus wm
ynpaBneHusi H3koBonbTHas. Yacte 1. Obwwme TpeboBaHusi u METOAL! UCNBbITAHWIA

* COOTBETCTBYIOLLMIA HALMOHAMNBHLIN CTAHAAPT OTCyTCTRYET. OpUrMHan MexayHapogHoro ctaHgapTa HaxoauTcs B
deaepanbHOM UHGOPMaLMOHHOM hOHAE TEXHUHECKUX PErNaMeHToB M CTaHAapToB
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roCT P UCO 8528-4—2005

YK 621.311.28:006.354 OKC 27.020 E62 OKI133 7500
337800

KntoueBble croBa: anekTpoarperaTt, ABUraTesb BHYTPEHHEro CropaHunsl, reHepaTtop, YCTPOUCTBa ynpasnieHus,
KOMMYyTaUMoHHas annapaTypa
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Pepnaktop T.A. /leoHosa
TexHuveckuii penakrop B.H. MNpycakoea
KoppekTop B./. BapeHyosa
KomnbtoTepHast Bepctka U.A. HanelikuHoU

CnaHo B Habop 28.06.2006.  [NognucaHo B nevatb 25.07.2006.  ®opmart 60 x 84%3. bymara odpcetHan.  apHutypa Apuan.
Mevatb opcetHan. Yen. ned. n.2,32.  Y4y.-usg. n. 1,85. Tupax 217 akas. 3ak. 492. C 3082.

Oryn «CranpaptuHdpopm», 123995 Mockea, MpaHaTHbIn nep., 4.
www.gostinfo.ru info@gostinfo.ru
HabpaHo Bo ®I'YT «CrangapTuHdopm» Ha MNIBM.
OTtnevaTaHo B dunuane ®ryn «CraHpaptuHdopmy» — tun. «MockoBckuii nevaTHuk», 105062 Mocksa, NanuH nep., 6.


https://meganorm.ru/mega_doc/norm/mds_metodicheskij-dokument/0/mds_41-7_2004_metodika_otsenki_vliyaniya_vlazhnosti_na.html
https://meganorm.ru/mega_doc/norm/prikaz/48/izmenenie_N_1_gost_r_58292-2018_iso_mek_19795-2_2007.html
https://meganorm.ru/Index2/1/4292853/4292853525.htm

