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YK 621.31 MKC 13.220.01;27.100 K 01

KnroueBble cnoBa: aMeKTpOyCTaHOBKM, BHOBb BBOAMMbIE W PEKOHCTPYMpYye-
Mble, BO3OyLUHbIE NIMHUM SNEKTponepeaaqn 1 TOKONPOBOAb!, pacnpeaenvTens-
Hble YCTPOWCTBa M NOACTaHUMM HanpspkeHnem Ao 750 kB, anekTtpocunosble 1
aKKyMYTATOPHbIE YCTAHOBKW, NpaBura YCTPOMCTBA, 3alUMTHbIE Mepbl 3NEKTPO-
©6e30MacHOCTH, YYET MEKTPOSHEPTN U HOPMbI NMPUEMO-CAATOMHBIX UCTbITAHWIA

MNMpeaucnosue

1 PABPABOTAH HayuHo-n1ccrnenoBatensckum 1 NPOEKTHbIM pecnyonu-
KaHCKMM YHUTapHbIM npeanpusatuem « BENTTON» (PYT « BEJTTAW») coBmecT-
HO ¢ OTKpbITbIM akumoHepHbIM obLiectBom «BEJNTOHEPTOPEMHATNALKAY,

Hay4Ho-nccrnenoBaTenbCknuM U NPOEKTHO-U3bICKaTeNnbCKUM pecnybnu-
KaHCKMM yHuTapHbIM npegnpuatnem « BEJIOHEPTOCETBLIPOEKT»,

OTKpbITLIM  akuMoHepHbIM obwectBoM «BEJNICEJIbONEKTPOCETb-
CTPOW».

BHECEH PYI «BENT3W».

2 YTBEPXOEH W BBEOEH B JEVCTBWE noctaHoBneHnem MuHu-
ctepcTBa aHepreTunkn Pecnybnukmn Benapyck ot 23 aBrycta 2011 . Ne 44,

3 BBEAEH BMNEPBbLIE

B3ameH Y3 wecToro nsgaHns B 4acTtu

rnasbl 1.1 Obuwas yacTb,

rnasbl 1.5 Y4eT anekTpoaHepruu,

rnaebl 1.7 3asemneHve 1 3aWmnTHbIE Mepbl 3NeKTpob6e3onacHoCTH,

rnasbl 1.8 HopMbl NnpremMo-caaTouHbIX UCTbITAHUIA,

rnaBbl 2.2 TokonpoBoAbl HanpshxeHnem Ao 35 kB,

rnaBbl 2.4 BosayLuHble NMHUK anekTponepeaayn HanpshxeHnem go 1 kB,

rmasbl 2.5 Bo3ayLuHble MMHWM anekTponepeaaqn HanpsbkeHem Boie 1 kB,

rmaebl 4.1 PacnpegenutenbHble yCTponcTBa HanpsbkeHvem o 1 kB
nepemeHHoro Toka u go 1,5 kB noctoaHHoro Toka,

rnaBbl 4.2 PacnpegenuTenbHble YCTPOWCTBA U NOACTaHUUN Hanpshke-
Huewm Bblle 1 kB,

rnasbl 4.4 AKKYMyNsSTOPHblE YCTAHOBKM,

rma.bl 5.2 MeHepaTopbl U CUHXPOHHbBIE KOMMEHCATOPbI,

rnaBebl 5.3 OnekTpogsuratenu n Ux KOMMyTaLMOHHbIE annaparTsl,

rnaBbl 7.1 OnekTpoobopyaoBaHME XKUIbIX 1 OOLLECTBEHHbIX 3AaHUN.

© MwuHaHepro, 2011

HacToswmin TexHmyecknin Kogekc yCTaHOBMBLUENCSA NPAKTUKN HE MOXET ObITb

BOCMPOM3BEOEH, TUPAXNPOBAH W pacnpocTpaHeH B KayecTBe ouLmansHOro 13-
naHns 6e3 paspelueHns MuHucTepcTBa aHepreTyku Pecnyonukmn Benapych

W3pnaH Ha pycckoM sA3bike
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TEXHWYECKUA KOOEKC YCTAHOBMBLUENCA
MPAKTUKAN

ANEKTPOYCTAHOBKU HA HAMPAXEHUE A0 750 kB.
NINHUM ANEKTPONEPEOAYYN BO3AYLUHbIE
M TOKONPOBOAbI, YCTPOUCTBA
PACMNPEAENUTEJIbHBIE U TPAHC®OPMATOPHbBIE
NOACTAHUUWN, YCTAHOBKU SJEKTPOCUIIOBLIE U
AKKYMYNATOPHBIE, ANEKTPOYCTAHOBKU XWUJbIX U
OBLWECTBEHHbIX 30AHUN.
NMPABUNA YCTPOUCTBA U 3ALLNTHBLIE MEPbI
QNIEKTPOBE3OIMNMACHOCTW. YYET 3JIEKTPOJHEPIUN.
HOPMbI NPUEMO-COATOYHbIX UCTIBITAHUA

ANEKTPAYCTAHOYKI HA HAMPY>XAHHE 1A 750 kB.
NIHII GNEKTPANEPAOAYbI MABETPAHDIA |
TOKAMPABO[AbI, NPbINNIAObl PASMEPKABAJIbHbIA
| TPAHCOPAPMATAPHbIA NMAACTAHLbII, YCTAHOYKI
ANEKTPACUIABbIA | AKYMYNATAPHbIA,
ANEKTPAYCTAHOYKI XbINbIX |
FPAMALCKIX BYAbIHKAY.

MPABIJIbl YCTPOUCTBA | AXOYHbIA MEPbI

QNEKTPABACHEKI. YNIK 3NIEKTPASHEPTIl.
HOPMbI NMPbIEMA-3OATAYHbLIX BbIMPABABAHHAY

Regulations of Electrical Installations

Oata BBegeHusn 2011-12-01
1 O6nacTb NnpuMeHeHusi

HacTosALwwmn TeXHNYECKNIA KOOEKC YCTaHOBUBLLENCS NPaKTUKK (qanee —
TKIM) yctaHaBnvBaeT npaBuna YCTPOWUCTBA 3MEKTPOYCTAHOBOK C LIENbio
obecneyeHns HaAEeXHOCTU 1 6e30NacHOCTU MX PaboTbl U pacnpoCTpaHs-
€TCSl Ha 3MEeKTPOYCTaHOBKN MEePEMEHHOro Toka HanpsbkeHuem go 750 kB

W3pnaHne ocurumnanbHoe



TKIM 339-2011

BKITHOYUTENBHO M MOCTOAHHOIO ToKa HanpskeHnem o 1500 B Bkntountens-
HO, BHOBb BBOAMMbIE B 3KCMyaTaumio U BBOAVMMbIE B SKCNyaTaumio no-
cne peKOHCTPYKUMK. Mo OTHOLLEHMIO K PEKOHCTPYMPYEMbIM 3MeKTpoycTa-
HoBkaM TpebosaHusa HacToswero TKIT pacnpocTpaHsoTca Nub Ha MX
PEKOHCTPYNPYEMYHO YacTb.

MpaBuna n Hopmbl HacTosiwero TKI pekomeHayeTcs NPUMEHATb Ans
[OENCTBYIOLLMX 3NEKTPOYCTAHOBOK, ECINN 3TO MOBbLILIAET HAAEXKHOCTb 3MeK-
TPOYCTaHOBKM UNN eCnv ee MoAEepHM3aLMsa HanpaeneHa Ha obecneyeHne
TpeboBaHuin 6e3onacHoOCTU.

YCTpOWCTBO cneumnanbHbIX 3NIEKTPOYCTaHOBOK pernamMmeHTupyeTcs apy-
MMMU TEXHWYECKUMWM HOPMAaTUBHBIMW MpaBoBbIMUM akTamu. OTaenbHble
nonoxeHusi Hactoswero TKIM MOryT npuMeHsTbCA ONA TakuxX 3MeKTpo-
YCTaHOBOK B TOW Mepe, B KaKON OHM MO UCMOSHEHWIO U YCITOBUAM paboThbl
aHanornyHbl 3MeKTpoyCTaHOBKaM, OroBOpeHHbIM B HacToswem TKI. Ha
3MNEKTPOYCTaHOBKM XUIbIX M OOLLECTBEHHbIX 30aHNIN Hapsady C HACTOALWMM
TKIM pacnpocTpaHstotca TpebosaHusa TKI 45-4.04- 149.

MpaBuna n Hopmbl HacTosiwero TKI pa3paboTaHbl ¢ y4eTom 06s13a-
TENbHOrO NPOBEAEHUS B YCIOBUSIX SKCMNIyaTaLMm TEXHUYECKOro 0BCMyXu-
BaHWS 1 PEMOHTOB 3f1EKTPOYCTAaHOBOK W MX 3NEKTPO06opyaoBaHMS.

HacTtosawwmin TKI pacnpocTpaHsieTcs Ha BCe opraHnsaLmmn, He3aaBucumo
OT hOpM COBCTBEHHOCTU M OpraHM3aLMOHHO-NPaBOBbIX (HOPM, MHAMBUAY-
anbHbIX NpeanpyH1UMaTenen u rpaxaaH — BnagernbLleB areKTpoyCTaHOBOK.

2 HopmaTtuBHble CCbIJIKK

B HacTtoswem TKIT ncnonb3oBaHbl CCbISIKM Ha Crieaylolme TeXHU4e-
CKne HopMaTMBHbIEe NpaBoBbIe akTbl (Aanee — THIA):

TP 2007/001/BY HuskoBonbTHOE o6opynoBaHue. besonacHocTb

TP 2007/002/BY 3nekTpoMarHMTHas COBMECTUMOCTb TEXHUYECKMX
cpeacTs

TP 2007/003/BY EavHuLbl n3mepeHuin, AonyLeHHble K MPUMEHEHUIO
Ha Tepputopun Pecnybnukm Benapycb

TKIM 45-2.02-190-2010 (02250) MoxapHas aBTOMaTMKa 30aHU 1 Coo-
pyeHunin. CTpoutenbHble HOPMbl MPOEKTUPOBAHNSA

TKIM 45-2.04-153-2009 (02250) EcTecTBEHHOE U UCKYCCTBEHHOE OCBE-
weHue. CTponTenbHble HOPMbI MPOEKTUPOBAHMS

TKIM 45-2.04-154-2009 (02250) 3awwmTa ot wyma. CTpoutenbHble Hop-
Mbl MPOEKTUPOBaHUS

TKIM 45-4.04-149-2009 (02250) Cuctembl anekTpoobopyaoBaHns Xu-
NbIX 1 06LLEeCTBEHHbIX 34aHunii. [paBuna npoekTMpoBaHns
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TKIM 121-2008 (02300) MNoxapHasa 6e3onacHOCTb. AneKTPONpoOBOAKa U
annapaTbl 3alWTbl BHYTPW 30aHuii. [paBuna ycTpocTBa U MOHTaxa

TKIM 181-2009 (02230) MNMpaBnna TeEXHUYECKON IKCMNyaTauum anekTpo-
yCTaHOBOK notpebutenen

TKM 290-2010 (02230) MpaBuna NpUMEHEHNS U UCTbITAHWUSA CPEACTB
3aLLMThI, UCMOMb3YEMbIX B 311EKTPOYCTaHOBKaX

CTB 1798-2007 HedptenpoaykTbl. [po3payHblie n Henpo3payHble Xua-
kocTn. Metog onpegeneHns KNHeMaTU4ecKon BA3KOCTM U pacyeT AuHamu-
YeCKOW BSI3KOCTU

CTB 2096-2010 ABTOMATU3NPOBAHHbIE CUCTEMbI KOHTPOMS U y4eTa
anekTpuyeckon aHeprum. OCHOBHbIE TEXHUYECKME TpeOOBaHNSA

CTb 8003-93 Cuctema obecneyeHus equHcTBa namepeHnii Pecnybnu-
kv Benapycs. MNoeepka cpeacTs nsamepeHnin. OpraHm3saums n NopsaokK Npo-
BeaeHUA

CTb 8006-95 Cuctema obecneyeHuns equHcTBa namepeHunii Pecnybnu-
kv Benapycb. locyaapCTBEHHbII METPONOrMYECKMIN HaA30p U METPOoru-
YeCKU KOHTPOIb. OCHOBHbIE MOMNOXEHWS

CTB I'OCT P 51778-2002 LLnTkn pacnpegenutenbHble A4S NPovn3Boa-
CTBEHHbIX U 0OLLECTBEHHbIX 30aHui. OOLmne TeEXHNYECKne yCnoBms

CTB FOCT P 52320-2007 Annapatypa 419 U3MepeHUsi aNeKTpru4ecKomn
3Heprum nepemeHHoro Toka. Obwue TpeboBaHusA. VcnbiTaHns 1 ycnosus
ncnbiTaHni. Yactb 11. CyeTynkmn aneKTpu4ecKomn aHeprum

CTB IFOCT P 52321-2007 Annapatypa Ons U3MEpPEeHUs1 3NeKTpu-
YECKOWN 3Heprum nepemeHHoro Toka. YacTtHble TpebGoBaHus. Yactb 11.
OneKkTpoMexaHN4YecKkne CYETYMKM aKTUBHOW 3IHEPTrUM KIacCoB TOYHOC-
™mO0,5;1n2

CTB NOCT P 52322-2007 Annapatypa 4N usMepeHust aneKkTpu4eckomn
3HEeprun nepemeHHoro toka. YactHole TpeboBaHus. Yactb 21. Cratude-
CKWE CYETHYUKN aKTUBHOWM 3HEPIM KNAccoB TOYHOCTU 11 2

CTB I'OCT P 52323-2007 AnnapaTypa 4518 U3MepPeHUs ANeKTPUIecKom
3HEeprun nepemeHHoro toka. YactHole TpeboBaHus. Yactb 22. Ctatude-
CKMe CYETUYMKM aKTUBHOW 3HEprumn knaccoB To4HocTn 0,2 S 1 0,5 S

CTB NOCT P 52425-2007 Annapatypa 4N usMepeHusi anekTpu4eckomn
3HEeprun nepemMeHHoro Toka. YactHble TpeboBaHusa. Yactb 23. Ctatnye-
CKNE CYETHYUKN PEAKTUBHOW 3HEPTUN

CTB M3K 60173-2001 PacuBeTka »wun rubkux kabenen v LWHypoB

CTB M3K 60439-1-2007 HW3KOBOSLTHbIE KOMIMIIEKTHbIE YCTPOMCTBA
pacnpeneneHust u ynpaeneHusi. Yactb 1. YcTpolicTBa, NnogBepraemble uc-
NbITAHUSIM TVNa MNOMHOCTBLIO UIN YaCTUYHO

CTB IEC 60811-1-3-2008 OO6Lime MeToAbl MCMbITaHUA MaTepuanos
n3onsaumMmn 1 060MnoYeK ANeKTPUYECKMX U onTuYeckux kabenen. Yactb 1-3.
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O6wee npumeHeHne. MeToabl onpegeneHus NIOTHOCTU. McnbiTaHns Ha
BogonormnolleHue. VcnbitaHne Ha ycagky

CTBE M3K 61619-2003 >Xngkoctn M3onsauUmMoHHbIe. 3arpsi3HeHne no-
nuxnopupoBaHHbIMK budpeHnnamu (MXB). OnpeneneHne meTogom raso-
BOW Xxpomartorpacum ¢ Ncnonb3oBaHWeM KanunnsipHON KOMOHKM

CTB IEC 62053-61-2008 AnnapaTypa 45 U3MepeHns 3aneKTpu4eckomn
3HEeprun nepemMeHHoro Toka. [JononHutenbHble TpeboBaHus. YacTtb 61.
TpeboBaHMs K NOTPEONSAEMON MOLLHOCTU 1 HAMPSHKEHUIO

CTBE IN IEC 62305-3-2006/2010 3awwuTa OoT atMoCcdepPHOro anekTpuye-
ctBa. Yactb 3. dusmyeckme noBpexaeHUs 34aHUN, COOPYXXEHUI U onac-
HOCTb 1151 XKMU3HU

CTBE M IEC 62305-4-2006/2010 3awuta oT aTMOCHEPHOro aneKkTpuye-
ctBa. YacTb 4. SneKkTpuyeckme 1 aNeKTPOHHbIE CUCTEMbI BHYTPU 30aHWIA U
COOPYXEHWUI

[OCT 2.709 — 89 EgvHasa cuctema KOHCTPYKTOPCKOM [OKYMEHTaLuu.
OB603Ha4YeHMs YCIOBHbIE MPOBOAOB U KOHTAKTHBLIX COEOUHEHWI anekTpude-
CKMX 3reMEeHTOB, 060PYLOBaHMSA U Y4aCTKOB Lienew B ANeKTPUHECKMX CXemax

[OCT 9.602-2005 EgnHasa cuctema 3aLumTbl OT KOPPO3UN U CTapeHus.
CoopyxeHus nogsemHble. ObLme TpeboBaHMA K 3aLmTe OT KOppPO3nmn

FOCT 12.0.002-2003 Cuctema ctaHgapTtoB 6e3onacHocTu Tpyaa. Tep-
MWHBI 1 onpeaeneHust

FOCT 12.1.002-84 Cuctema ctaHgaptoB 6Ge3onacHoCTV Tpyda. Onek-
TpUYecKMe MNons NPOMBbILLNIEHHON YacToTbl. [JonycTMMbIE YPOBHU Hanps-
XXEHHOCTN 1 TpeboBaHWsA K NpoBeAEHMI0 KOHTPONS Ha paboumx MmecTax

[OCT 12.1.009-76 Cuctema ctaHgapToB Ge3onacHoCTV Tpyda. Onek-
Tpobe3onacHoCTb. TepMyHbI U OnpeaeneHns

[OCT 12.1.030-81 Cuctema ctaHgaptoB 6e3onacHoCTV Tpyaa. Onek-
Tpobe3onacHoCTb. 3aWnNTHOE 3a3eMreHne, 3aHyneHme

FOCT 12.1.038-82 Cuctema ctaHgapTtoB 6e3onacHocTv Tpyda. Onek-
TpobesonacHocTb. lNpeaenbHO AOMYCTUMbIE 3HAYEHUS HaMNPSXXEHUN npu-
KOCHOBEHMS 1 TOKOB

FOCT 12.1.044-89 Cucrema ctaHgapToB 6e3onacHocTu Tpyaa. [Moxa-
POB3pbIBOONACHOCTb BELLEeCTB U MaTepuanoB. HoMeHknatypa nokasate-
newn 1 MeToabl UX onpeaeneHnst

FOCT 12.2.007.0-75 Cuctema ctaHgapToB GesonacHoctu Tpyaa. As-
aenus anektpoTtexHudeckue. ObLime TpeboBaHusa 6e3onacHoCTU

[OCT 12.2.007.1-75 Cuctema ctaHgapToB Ge3onacHocTy Tpyda. Ma-
LUMHbI 3nekTpuyeckne Bpaltatowmecs. TpeboBaHns 6esonacHocTn

[OCT 12.2.007.2-75 Cwuctema crtaHgaptoB 6e3onacHocTu Tpyaa.
TpaHcdopMaTopbl CUIOBbLIE M peakTopbl anekTpudeckne. TpeboBaHus
6e3onacHocTK
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MOCT 12.2.091-2002 bBe3onacHOCTb 3MNEKTPUYECKMX KOHTPOMNbHO-
n3mepuTenbHbiX NpnbopoB n nabopaTtopHoro obopynoBaHus. YacTb 1.
Obwue TpeboBaHUs

MOCT 12.3.019-80 Cuctema ctaHgapToB 6e3onacHocTu Tpyaa. Mcnbi-
TaHus 1 uaMepeHus anektTpuyeckne. O6wwme TpeboBaHust 6esonacHocTn

FOCT 12.4.026-76 Cuctema ctaHgapToB 6e3onacHocTu Tpyda. Liseta
CurHanbHble 1 3Hakn 6e3onacHocTn

FOCT 12.4.155-85 Cuctema ctaHgapToB 6e3onacHoOCTM Tpyaa. YCTpou-
CTBO 3aLMTHOro oTknodeHus. Knacendpukauyms. ObLymne TexHMnYeckue Tpe-
boBaHusA

FOCT 33-2000 HedrenpoaykTbl. MNpo3padHble 1 HEMPO3paYHbIE Xna-
kocTn. OnpeaeneHne KNHEMaTUYECKOM BSIBKOCTU 1 pacyeT AMHAMUYECKOn
BSI3KOCTY

FOCT 183-74 MaluvHbl anekTpuyeckme Bpallatowmecs. ObLume TexHn-
Yeckue ycrnoBus

FOCT 433-73 Kabenu cunoBble ¢ pe3MHOBOW 13onsiumen. TexHnyeckmne
yCcrnoBus

FOCT 533-2000 MawumHbl anekTpuyeckre BpaLlatowmecs. TypboreHe-
patopbl. OOLue TeEXHNYECKNE YCNOBMS

FOCT 609-84 MawwuHbl anekTpuyeckme Bpaluatomecs. KomneHcaro-
pbl CUHXPOHHbIE. OBLLME TEXHUYECKME YCITOBUS

FOCT 667-73 Kucnota cepHasi akkKyMynaTtopHasi. TexHuveckue
ycnosus

FOCT 687-78 BbliknovaTteny NnepeMeHHOro Toka Ha HanpsXXeHne CBbl-
we 1000 B. O6Lme TeXHNYECKME YCrOBUA

FOCT 689-90 (M3K 129-84) PazbenmHuTEnu 1 3a3eMnnTeny nepemMeH-
HOro Toka Ha HanpsbkeHue cabiwe 1000 B. ObLime TexHnyeckune ycnosums

OCT 839-80 lNpoBoga HeM30nMpPOBaHHbIE AN BO3AYLUHbIX JIMHUIA
anekTponepenayn. TexHudeckme ycnosusi

FOCT 859-2001 Meab. Mapku

FOCT 981-75 Macna HedTaHble. MeTon onpeneneHns cTabunbHOCTH
NPOTWB OKUCIEHUSI

FOCT 982-80 Macna TpaHcdopmaTopHble. TEXHUYECKUE YCroBUS

FOCT 1232-93 MN3onaTopbl NIMHENHbIE LITbIpeBble hapdopoBbIE U CTe-
KNsHHblE Ha HanpshkeHne 1-35 kB. ObLwune TexHNYeckne ycrnoBus

FOCT 1282-88 KoHaeHcaTopbl AN NoBbIlLEeHNs KoadduumneHTa MoLL-
HocTu. ObLMe TeEXHUYECKME YCIToBUS

FOCT 1461-75 HedTb 1 HedbTenpoaykTbl. MeTon onpeaeneHns 30nb-
HOCTU

FOCT 1494-77 3nekTpoTexHuka. bykBeHHble 0003Ha4YeHNsT OCHOBHbIX
BENUYNH
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[OCT 1516.1-76 OnekTpoobopynoBaHME MEPEMEHHOrO TOKa Ha
HanpspkeHus oT 3 go 500 kB. TpeboBaHust K aNeKTpPUYeCKon NPOYHOCTU
nsonsaumum

FOCT 1516.2-97 3nekTtpoobopynoBaHMe M 3MNEKTPOYCTaHOBKU Mepe-
MEHHOIo TOKa Ha HanpsbkeHue 3 kB n Bbiwe. ObLme MeToAbl UCTbITAHWIA
3MNEKTPUYECKON NPOYHOCTU N30NALUN

FOCT 1516.3-96 AnekTpoobopyaoBaHMe NEPEMEHHOrO TOKa Ha Hanpsi-
xeHust ot 1 go 750 kB. TpeboBaHMs K aNeKTPUYECKOM MPOYHOCTM U30NSALIMN

[OCT 1547-84 Macna v cmaskn. MeTtog onpeaeneHms Hanmymsa Bogpl

FOCT 1983-2001 TpaHcdopmaTopbl HanpsikeHus. O6Wwme TexHuye-
CKue ycrnoBus

[OCT 2213-79 lNpepoxpaHuTenu nepeMeHHOro Toka Ha HanpsbkeHue
3 kB v Bbiwe. O6Lwme TexHu4eckme ycnosus

FOCT 2419-82 [llyckaTenu anekTpoMarHWTHble HWU3KOBONbTHble. O6-
LUME TEXHUYECKMNE YCIOBMS

[OCT 2517-85 HedTb 1 HedbTenpoaykTel. MeTogbl ot6opa npob

FOCT 2744-79 ApmaTtypa nuHenHas. [NpaBuna npuemMkn n Metoabl nc-
nbITaHWUM

FOCT 2917-76 Macna v npucagkn. Metoq onpegeneHvst KOppo3voH-
HOro BO34ENCTBUSA HAa MeTan bl

[OCT 2933-93 AnnapaTbl aneKTpudecKkme HU3KOBOmbTHbIE. MeToabl nc-
nbiTaHU

FOCT 2990-78 Kabenu, npoBoga u WHypbl. MeToabl UcnbITaHns Ha-
npsikeHnem

[OCT 3242-79 CoeguHeHuns ceapHble. MeTogbl KOHTpONS KayecTsa

FOCT 3345-76 Kabenu, nposoaa u WHypbl. MeTog onpeneneHns anek-
TPUYECKOrO COMPOTMBIEHUS U30MALUN

FOCT 3484.1-88 TpaHccopmaTtopbl cunoBble. MeTogbl anekTpomar-
HUTHbIX UCTbITAHWI

[OCT 3484.2-98 TpaHcdopmaTopbl cunosble. [JonycTrMble NpeBsbiLLe-
HUS TemnepaTypbl U METOAbI UCTbITAHUS HA HarpeB

FOCT 3484.3-88 TpaHctopmaTopbl cunoBble. MeTodbl M3MepeHui
OV3MNEKTPUYECKMX NapamMeTpoB M30MsALMM

[OCT 3484.4-88 TpaHcdopmatopbl cunosble. VcnbiTaHns 6akoB Ha
MEXaHUYeCKYH NPOYHOCTb

[OCT 3484.5-88 TpaHcdopmatopbl cunosble. VcnbiTaHna 6akoB Ha
repMeTUYHOCTb

FOCT 3900-85 HedTb 1 HedbTenpoaykTbl. MeToabl onpegeneHuns nnot-
HOCTHU

[OCT 5616-89 NeHepaTopbl 1 reHepaTopbI-ABUraTENN ArEKTPUYECKNE
1 rnapoTypOurHHbIe. OBLLME TEXHUYECKNE YCITOBUS
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FOCT 5985-79 HedrenpoaykTtbl. MeTon onpeneneHns KUCIOTHOCTU 1
KMCMOTHOrO Yu1cra

FOCT 6307-75 HedprenpoaykTel. MeTon onpeaeneHvs Hannuus Bogo-
PacTBOPUMBIX KUCHOT U LLenoyen

FOCT 6356-75 Hedrenpoayktel. MeTon onpeneneHuns TemnepaTypbl
BCMbILLUKM B 3aKPbITOM TUINe

FOCT 6370-83 HedTb, HedTenpoaykTsl 1 npucagku. Metoasl onpege-
NEHUsI MEXaHNYECKNX NPUMECEN

FOCT 6490-93 M3onaTopbl NuHelHble noaBecHble TapenwyaTtble. O6-
LLME TEXHUYECKME YCITOBUSI

FOCT 6581-75 MaTtepuanbl anekTpoM30MsLMOHHbIE Xuakme. Metoabl
3MNEKTPUYECKMX UCTbITAHUNA

FOCT 6709-72 Boga anctunnmpoBaHHasi. TEXHUYECKME YCroBUa

FOCT 7217-87 MaluunHbl anekTpuyeckMe Bpallatowmecs. [suratenm
ACUHXPOHHbIE. MeTobl UCnbITaHWiA

FOCT 7229-76 Kabenw, npoBoga v WwHypbl. MeToa onpenenexHvs anek-
TPUYECKOrO COMPOTMBIIEHNS TOKONPOBOASALLMX XN Y NPOBOLHMKOB

FOCT 7746-2001 TpaHcdopmaTtopbl Toka. O6Lme TexHuyeckue
ycrnoBus

FOCT 7822-75 Macna HedTsaHble. MeToq onpefeneHns pacTBOPEeHHOM
BOAbI

FOCT 8008-97 YctpomnctBa NEpeKnoYeHns OTBETBMEHUA OOMOTOK
TpaHcdopMaTopoB Mo Harpyskon. Metoapl UcnbITaHWUi

[OCT 8607-82 CBETUNbHMKN AN OCBELLEHNUS XUMbIX N OOLLIECTBEHHbIX
nometeHnn. ObLme TEXHUYECKNE yCIoBus

FOCT 8608-96 N3onsaTopbl ONOpHble WTbipeBble hapdopoBbIie Ha Ha-
npskeHune cebiwe 1000 B. ObLme TexHu4eckme ycnosus

FOCT 9098-93 Bebikntouatenu aBToMaTUyeckme HU3KOBOMbTHblEe. O6-
LMe TEXHUYECKME YCITOBUS

FOCT 9413-78 LUunTkM ocBeTuTEmNbHblE AN XUNbiX 3aaHun. Obwwme
TEXHUYECKMNe yCrnoBus

FOCT 9630-80 [Oeuratenu TpexdgasHble aCMHXPOHHbIE HaMpsKeHWeM
cBbilwe 1000 B. O6wume TexHuyeckme ycrnoBusi

FOCT 9920-89 OneKkTpoyCTaHOBKM NEPEMEHHOIO TOKa Ha HanpskeHue
oT 3 go 750 kB. [lnvHa NyTu yTeUYkn BHELLHEN U30MsLmm

FOCT 9984-85 N3onatopbl Kepammyeckne OMopHbIE Ha HanpshkeHue
cebiwe 1000 B. O6Lwwme TexHUYeckme ycrnoBust

FOCT 10121-76 Macno TpaHcOpMaTOpHOE CENEKTUBHOM OYUCTKM.
TexHu4eckne ycrnosms

FOCT 10159-79 MaluvHbl arnekTpuYecKkne BpaLlatoLLMecs KoOnneKkTop-
Hble. MeToabl cnbITaHW
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FOCT 10169-77 MaluunHbl anekTpuyeckne TpexdasHble CUHXPOHHbIE.
MeToabl ucnbITaHU

[OCT 10434-82 CoeanHeHns KOHTakTHbIe anekTpuyeckue. Knaccndum-
kauus. O6Lme TexHnyeckme TpeboBaHus

[OCT 10446-80 lNMpoBornoka. MeToa UCNbITaHUS Ha pacTshkeHne

FOCT 10693-81 BBoabl kOHAEHCATOPHbLIE FEPMETUYHbIE HAa HOMUHAMb-
Hble HanpshkeHnst 110 kB 1 Bbiwe. OBLMe TEXHUYECKNE YCITOBUSA

FOCT 11362-96 HedTenpoaykTel U cMa3odHble Matepwuarbl. Yucno
HenTpanusauun. MeTos NoTEHLMOMETPUYECKOTO TUTPOBAHUS

[OCT 11677-85 TpaHcdopmatopbl cunoBble. O6LiMe TexHU4Yeckune
ycrnoBus

FOCT 11828-86 MalwunHbl anekTpuyeckue Bpallarowmecs. Obuwme me-
TOAbl UCMbITAHWNA

FOCT 11920-93 TpaHcdopmaTopbl CUMOBble MachnsiHble obLero Ha-
3Ha4eHus HanpsikeHneM o 35 kB BKMUUTENBHO. TEXHUYECKUE YCNOBUS

FOCT 12179-76 Kabenu n npooga. Metoa onpeferneHvsi TaHreHca
yrna AuManekTpuYecKmx notepb

[OCT 12434-93 Annapatbl KOMMYTaLMOHHbIE HU3KOBOSbTHbIE. O6LWKe
TEXHUYECKNe yCrnoBus

FOCT 12965-93 TpaHcdopmMaTopbl CUMNOBbIE MachnsiHblie obLlero Ha-
3HayeHus knaccos HanpshkeHns 110 n 150 kB. TexHuyeckne ycnosus

FOCT 13109-97 3nektpuyeckasn aHeprusi. COBMECTUMOCTb TEXHUYE-
CKMX CPeacCTB AreKTpoMarHMTHasi. HopMbl KayecTBa 3NeKTPUYECKON SHep-
rmn B CMCTEMaX 3IeKTpocHabXeHus obLuero HasHavyeHns

FOCT 13276-79 Apmatypa nuHeriHas. ObLme TEXHUYECKNE yCroBus

[OCT 14254-96 CrteneHun 3awmTthl, obecrnedynBaemblie obomnovkamu
(Kog IP)

FOCT 14693-90 YcTponcTBa KOMMMEKTHbIE pacnpeaenuTeribHble He-
repMeTU3MPOBaHHbIE B MeTannmM4yeckor 06OoMnovke Ha HanpshkeHue [0
10 kB. O6Lyme TexHUYecKme ycrnoBus

[OCT 14694-76 YcTpolcTBa KOMMMEKTHblE pacnpeaenuTenbHble He-
repMETU3MPOBaHHbIE B METannmM4yeckolr 0bOoMnovke Ha HanpshkeHue [0
10 kB. MeToapl ncnbitTaHum

FOCT 14695-97 MoacTtaHumm TpaHchOopMaToOpHbIE KOMMNMEKTHbIE MOLL-
HocTbo OT 25 no 2500 kBA Ha HanpsikeHue o 10 kB. O6Lwme TexHuveckue
yCrnoBus

FOCT 14794-79 PeakTopbl TOKOOrpaHuyMBatoLwme O6eToHHble. TexHu-
Yyeckue ycroBus

[OCT 14965-80 eHepaTopbl TpexdasHble CUHXPOHHbIE MOLLHOCTbIO
cBbiwe 100 kBT. O6Lme TEXHUYECKME YCIOBUS
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FOCT 15150-69 MawumHbl, npnbopbl U Apyrne TEXHNYECKUe n3aenus.
VcnonHeHusa ons pasnuyHbIX KNMMaTUYecknx panoHoB. KaTteropuw, ycno-
BUSI 3KCMyaTauum, XpaHeHns u TpPaHCMOPTUPOBaHUA B HacTU BO3OENCTBUS
KNMMaTUYECKMX DaKTOPOB BHELLHEN cpeabl

FOCT 15543.1-89 U3penusa anektpotexHnyeckue. Obume TpeboBaHusa B
YacTy CTOMKOCTM K KNMMaTUYECKM BHELLHUM BO3[ENCTBYHOLLMM hakTopam

FOCT 15581-80 KoHaeHcaTopbl CBA3M U OTOOPA MOLLHOCTY AN NUHUIA
anekTpornepenay. TexHU4Yeckne ycrioBus

MOCT 15596-82 VICTOYHMKM TOKa XMUyeckme. TepMuHbl 1 onpeaeneHns

FOCT 15597-82 CBeTUnNbHUKM ANst NMPOU3BOACTBEHHbIX 3AaHun. O6-
LMe TEXHUYECKME YCrOBUSI

FOCT 15845-80 N3penus kabenbHble. TepMUHbBI U onpeaeneHns

FOCT 16110-82 TpaHcdopmaTtopbl cMnoBble. TepMUHbLI U onpegeneHns

TOCT 16264.1-85 [puratenn acuMHXpoHHble. OOLMe TexHuyeckune
ycrnoBus

MOCT 16264.2-85 [iBuratenu cMHXpoHHble. ObLIme TEXHUYECKME YCIOBUS

OCT 16357-83 Pa3psgHNKM BEHTUbHbIE NEPEMEHHOMO TOKa HA HOMU-
HanbHble HanpsbkeHnst ot 3,8 go 600 kB. Obwme TexHUYeckne ycnosms

[OCT 16442-80 Kabenu cunoBble ¢ nNnacTMaccoBon nsonauuen. Tex-
HUYECKUE yCIoBUS

FOCT 16504-81 Cuctema rocygapCTBEHHbIX WUCMbITAHWIA NPOAYKLMN.
McnbiTaHma n KOHTponb kadecTBa npogykuun. OCHOBHblE TEPMUHbI U
onpeaeneHns

FOCT 17216-2001 lMpombiwneHHasa ynctoTa. Knaccbl YNCTOThbl XUA-
KOCTemn

FOCT 17441-84 CoeguHeHNs KOHTaKTHble anekTpudeckue. Npasuna
NPUEMKN 1N METOAb! UCTIbITAHWI

FOCT 17494-87 MawwuHbl anekTpuyeckme Bpawatowmecs. Knaccmdgum-
Kaums cteneHen 3awutbl, obecneynBaemMbix 060MnovkamMm BpaLlaoLwmnxcs
3NEKTPUYECKNX MaLLNH

FOCT 17512-82 OnekTpoobopyaoBaHME U 3MEKTPOYCTaHOBKM Ha Ha-
npsbkeHne 3 kB 1 Bbiwe. MeToabl M3MepeHust MpU UCTbITAHUAX BbICOKAM
HanpsbkeHneM

FOCT 17544-93 TpaHcdopMaTopbl CUMIOBbIE MacrsiHble OOLLEero HasHa-
YeHus knaccos HanpsbkeHus 220, 330, 500 n 750 kB. TexHnyeckune ycnosus

FOCT 17613-80 Apmatypa nuHeriHasa. TepMuHbl U onpeaeneHns

FOCT 17703-72 AnnapaTbl 3NeKTpU4eckne KOMMyTaumMoHHble. OCHOB-
Hble NOHATUSA. TepMUHbI U onpeaeneHus

FOCT 17717-79 BbikntoyaTenu Harpy3ku NnepeMeHHOro Toka Ha Hanps-
xeHue ot 3 go 10 kB. OOwme TexHn4Yeckne ycnosus
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[OCT 18311-80 N3genus anekTpoTexHuyeckme. TepMuHbl 1 onpegene-
HMS1 OCHOBHbIX MOHATUN

[OCT 18328-97 [letanu n3onsLUMOHHbIE U3 CTekna Ans NUHENHbIX Noa-
BECHbIX U LUTbIPEBbIX M30MsTOPOB. ObLLME TEXHUYECKME YCITOBUS

[OCT 18397-86 BblkntouaTenu nepemMeHHoOro Toka Ha HOMUHarbHble
HanpsbkeHuss 6—220 kB ans 4yacTbix KOMMYTaUMOHHbLIX onepauuii. O6Lme
TEXHUYECKUE YCIOoBUS

FOCT 18410-73 Kabenu cunosble ¢ NponuTaHHOM ByMakHOM N3onsum-
en. TexHu4eckune ycrosusi

FOCT 18624-73 PeakTopbl anekTpuyeckme. TepMyHbl 1 onpeaeneHns

FOCT 18685-73 TpaHccopmaTopbl TOKa U HanpsikeHusl. TepMuHbl 1
onpegeneHus

FOCT 19121-73 Hedtenpoayktbl. MeToq onpeaeneHns CoaepaHus
Cepbl CXUraHvem B ramne

FOCT 19296-73 Macna HedTsaHble. POTOINEKTPOKONOPUMETPUYECKUI
MeTop onpeaeneHns HaTpoBow Npobbl

FOCT 19431-84 QHepreTuka n anekTpudunkaums. TepMuHbl U onpeae-
neHusi

FOCT 19734-80 YcTtponcTtea BBOGHO-pacnpenenuTenbHble Ans XUnbix
1 o6LecTBeHHbIX 3aaHuin. O6Lme TeXHNYECKNE YCIOBUS

[OCT 19880-74 OnekTpoTexHuka. TepMmuHbl 1 onpeaeneHns

FOCT 20074-83 OnekTpoobopyaoBaHne M anekTpoycTaHoBku. Metog
N3MEPEHUS XapaKTEPUCTUK YaCTUYHbIX PaspsifoB

FOCT 20243-74 TpaHcdopmaTopsl cunosbie. MeToabl UCMbITAHUN Ha
CTOMKOCTb MPU KOPOTKOM 3aMbIKaHUN

FOCT 20248-82 MoacTtaHumm TpaHcOpMaTOpHbIe KOMMMEKTHbIE MOLL-
HocTbto OT 25 g0 2500 kBA Ha HanpsbkeHune oo 10 kB. MeTogp! ncnbitaHui

FOCT 20284-74 HedprenpoaykTtbl. MeTon onpegeneHuns LBeTa Ha Ko-
nopumetpe LIHT

[OCT 20815-93 MawuHbl anekTpuyeckme Bpaluatowmecs. MexaHnye-
ckasi Bubpaums HeKOTOPbIX BUAOB MALLVH C BbICOTOM OCU BpaLleHust 56 Mm
n 6onee. MiamepeHune, oLeHka 1 ONYCTUMbIE 3HAYEHUS

FOCT 21023-97 TpaHcdopmaTopbl cunoBble. MeToabl U3MepeHuin xa-
PaKTEPUCTUK YACTUYHBIX Pa3psaoB NMPW UCTbITAHUAX HanpsbkeHneM npo-
MbILLUIIEHHON YacTOThl

FOCT 21515-76 Matepwuansl ananekTpudeckme. TepMuHbl 1 onpeae-
neHus

FOCT 21558-2000 Cuctembl Bo30yxaeHUst TypboreHepaTopoB, rmapore-
HEepaTopOB U CUHXPOHHbIX KOMneHcaTopoB. ObLLMe TEXHUYECKNE YCITOBUS

FOCT 22229-83 M3onaTtopbl kepamuyeckne npoxodHble Ha Hanpsbke-
Hue cabiwe 1000 B. O6Lwne TexHnyeckme ycnosusi
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FOCT 22483-77 >Kunbl TOKONPOBOASLUNE MEOHbIE U ANOMUHWEBbLIE
Ansi kabenew, NnpoBoAoB 1 LWHYpPoB. OCHOBHbIE NapameTpbl. TEXHUYeckne
TpeboBaHus

FOCT 22756-77 TpaHcdopmaTtopbl (CUMOBbIE N HAMPSAXEHWS) N peak-
Topbl. MeToAb!l MCMbITAHWI ANEKTPUYECKON MPOYHOCTU N30NALNM

FOCT 22782.0-81 3OnekTtpoobopynoBaHue B3pbiBo3alueHHoe. O6-
LMe TeXHUYeCcKMe TpeboBaHUSA 1 METOAbI UCMbITAHUN

FOCT 23286-78 Kabenu, npoBoga v LIHypbl. Hopmbl TONWMH 1M3ons-
Lnmr, 060N0oYEK 1 UCTIbITaHUIA HaNPSBKEHNEM

FOCT 23414-84 MNpeobpaszoBaTenu 3NeKTPOIHEPrM MOSYNPOBOAHMKO-
Bble. TepMUHbI U onpeaeneHns

FOCT 23792-79 CoeOuHEHUs1 KOHTaKTHble 3reKTpuYeckme CBapHbIe.
OCHOBHbIE TUIMbl, KOHCTPYKTUBHbIE 3NIEMEHTbI U pa3mepbl

FOCT 24126-97 YcTpowicTBa MNepekntoyeHns OTBETBIEHUIN OBMOTOK
TpaHcdopMaTopoB NoA Harpy3kon. ObLne TEXHUYECKUE YCrNoBUS

FOCT 24291-90 OnekTpuyeckasa 4YacTb 3NEKTPOCTAHLMMN U SMeKTpuYe-
CKOW ceTu. TepMUHBI 1 onpeaeneHus

FOCT 24687-81 TpaHctopmaTopbl CUINOBLIE U PEAKTOPbLI dreKTpuYe-
ckne. CTenenn 3awmThbl

FOCT 24753-81 BbiBoAbl KOHTAKTHbIE 3MEKTPOTEXHUYECKNX YCTPONCTB.
O6Lwme TexHu4eckne TpeboBaHUs

FOCT 25030-81 3axkumMmbl KOHTaKTHble 6e3BMHTOBbIE. TexHMYeckue
TpeboBaHus. MeToabl UCNbITaHWI

FOCT 25034-85 3axumbl KOHTakTHble BMHTOBbIE. Knaccudukaums.
TexHuuyeckune TpeboBaHns. MeToabl ucnbiTaHW

FOCT 26093-84 M3onsTopbl kepamuyeckme. MeToabl UCTbITaHWI

FOCT 26522-85 KopoTkune 3aMblkaHUsi B 3MEKTPOyCTaHOBKaX. Tepmu-
Hbl U onpefenexHns

FOCT 26658-85 AnekTpoarperatbl 1 NepeaBUkKHbIE 3NEKTPOCTaHLUMM C
OBUraTensiMm BHyTPEeHHEero cropanusi. Metoabl ncnbiTaHui

FOCT 26772-85 MaluunHbl anekTpudeckme Bpawawoimecs. O6o3Have-
HWSI BbIBOZIOB W HanpaeneHve BpalleHus

FOCT 26881-86 AKKymMynsaTOpbl CBMHLOBblE CTauuMoHapHble. Ob6wume
TEXHUYEeCKne yCrnoBus

FOCT 27311-87 YcTpoicTBa KOMMMEKTHbIE BbICOKOBOSILTHbIE rEPMETU-
3MpoBaHHble. [NapameTpbl

FOCT 27471-87 MaluunHbl anekTpruyeckne BpallaroLmecs. TepMuHbl 1
onpegeneHus

FOCT 27661-88 W3onsaTopbl NOABECHbIE IUHENHblE Tapensyarbie.
Tunbl, NapaMeTpbl 1 pa3mepbl

FOCT 27744-88 N3onsaTopbl. TepMuHbI 1 onpeaeneHns
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[OCT 28114-89 Kabenu. Metoa n3amepeHns 4acTU4HbIX paspsaoB

FOCT 28173-89 MaluuvHbl anekTpuyeckue Bpatlatomecs. HommHanb-
Hble AaHHble 1 paboyne xapakTepucTUKm

FOCT 28856-90 V3onaTopbl NMHENHbIE NOABECHbIE CTEPXHEBbLIE MO-
nvMepHble. O6LLMe TEXHUYECKME YCIOBUSA

FOCT 28904-91 Cuctembl ynpasneHusi anektpodunstpom. O6Lime
TexHu4yeckne TpeboBaHMs U MeToAbl UCNbITAHWUIA

FOCT 29280-92 CoBMECTMMOCTb TEXHUYECKMX CPeacTB ariekTpomar-
HUTHas. McnblTaHnst Ha NOMexoyCcTonYMBOCTb. OBLLME NONOXEHNS

[OCT 30030-93 TpaHcdopmaTopbl pasgenutenbHble 1 6e3onacHble
pasgenuTtenbHble TpaHchopMaTopbl. TexHudeckne TpeboBaHus

FOCT 30148-94 MawuHbl anekTpudeckve spaljawowmecs. MoHTax
KpynHbix mawuH. O6wune TpeboBaHnA

FOCT 30297-95 TpaHcopmaTopbl CUIOBLIE Cyxne. TexHudeckme Tpe-
6oBaHus

[OCT 30331.1-95 3nekTpoycTaHoBKM 3aaHMi. OCHOBHbIE MOMNOXEHUS

FOCT 30331.3-95 OnekTpoycTaHoBKM 3aaHui. YacTb 4. TpeboBaHusA no
obecneyeHmnto 6ezonacHoCcTW. 3alumUTta OT NOPAKEHUS ANEKTPUHECKM TOKOM

[OCT 30331.9-95 OnekTpoycTaHoBKM 3aaHuii. Yactb 4. TpeboBaHus no
obecneyeHunto 6esonacHocTu. MNMprMeHeHre Mep 3aLnTbl OT CBEPXTOKOB

FOCT 30331.10-2001 OnekTpoycTaHOBKM 3aaHuin. YacTtb 5. Beibop u
MOHTaX 3nekTpoobopynoBaHus. Maea 54. 3asemnsaioLime YyCTPONCTBa U
3aLUMTHbIE NPOBOAHMKA

[OCT 30331.11-2001 3nekTpoycTaHoBKM 30aHuin. Yactb 7. TpeboBa-
HUS K creumanbHbIM anekTpoycTtaHoBkaM. Pasgen 701. BaHHble n aywe-
Bble NOMeLLEeHUs!

[OCT 30331.12-2001 3nekTpoycTaHoBKM 3aaHui. YacTe 7. TpeboBa-
HUS K cneumarnbHbIiM anekTpoycTtaHoBkam. Pasgen 703. MNomelleHus, co-
Jepxaluue HarpeBaTenu ons cayH

FOCT 30331.15-2001 3OnekTpoycTtaHoBKM 3aaHuin. YacTb 5. Beibop 1
MOHTaX anekTpoobopyaoBaHus. maea 52. AnekTponpoBoaku

FOCT 30458-97 MalumHbl anekTpuyeckne Bpallatowmecs. Maonauums.
HopMmbl 1 meToab! ucnbiTaHWi

FOCT 30531-97 N3onatopbl NuHenHbIe WTbipeBble dapdopoBbie 1
CTEKMNsAHHbIE Ha HanpsbkeHne o 1000 B. O6wwme TexHUYeckne ycrnoBums

[OCT 30830-2002 TpaHcdopmaTopbl cunosble. Yactb 1. O6wue no-
noXxeHus

FOCT M3K 60034-2-2008 MalunHbl 3neKkTpuyeckue BpaLlatoLmnecs.
YacTb 2. MeToabl onpefeneHnst notepb 1 koadpdrLmeHTa nonesHoro Aen-
CTBMS BPALLAKLLMXCS ANEKTPUYECKUX MALLMH MPU UCNbITaHMAX (MCKoYas
MaLUUHbI NS TArOBbIX TPAHCMOPTHbLIX CPEACTB)
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FOCT M3K 60034-6-2007 MalumHbl anekTpuyeckvie BpalyatoLmecs.
Yactb 6. MeTogpbl oxnaxaenus (kog IC)

OCT M3K 60034-7-2007 MalumnHbl anekTpudeckne BpallaroLmecs.
Yactb 7. Knaccudukaums KOHCTPYKTMBHBLIX UCMOMHEHUA B 3aBMCUMMOCTM
OT cnocoboB MOHTaxa 1 pacnonioxeHns Kopobku BeIBOAOB (kog, IM)

CHB 3.02.04-03 XXwunble 30aHus

CHB 4.02.01-03 OTtonneHue, BEHTUNAUUSA, YCTaHOBKA KOHAMLMOHEPOB

CHul1 2.08.02-89 OOLieCTBEHHbIE 30aHUSA U COOPYXKEHMUS

IEC 60156:1995 XKnakoctn anekTponsonsunoHHble. Onpegenenune Ha-
npshkeHnst Npobosi Ha YacToTe anekTpoceTn. MeToabl NCNbITaHNi

IEC 60247: 2004 N30nsLMOHHbIE XMOKOCTU. VIaMepeHne oTHOCUTENb-
HOW OM3NEeKTPUYECKON NPOHULLAEMOCTM, TAHrEHCa yrna notepb B AU3SIEK-
TPUKE M YOEnbHOro CONPOTUBIIEHUSA MOCTOSTHHOMY TOKY

IEC 60296:2003 XXngkocTtu Anst npuMeHeHus B anekTpoTexHuke. Heunc-
Nnonb30BaHHbIE MUHEParibHbIE N30MSLUNOHHBIE Macra Ans TpaHchopMaTo-
POB 1 pacnpenenuTenbHbIX YyCTPOUCTB

IEC 60376:2005 TexHu4eckne ycrioBus Ha aneras (SF6) TexHu4eckoro
copTa ans anekTpuyeckoro obopynosaHus

IEC 60480:2004 PykoBoacTBO MO npoBepke M ob6paboTke cepbl Lie-
ctudptopucTon (SF6), B3ATON M3 3NEKTPOTEXHNYECKOrO 0O0pya0BaHus, U
TEeXHUYEeCKMe yCrnoBus Ha ee NOBTOPHOE UCNOfb30BaHNe

IEC 60628: 1985 a3oBblaeneHne B 3MEKTPOU3ONALMOHHBIX Macnax
NPy 3NEKTPUYECKOW Harpy3ke 1 MoHM3aLmm

IEC 60666: 2010 O6HapyeHne 1 onpeaeneHne cneunanbHbIX Npu-
CafoK B MMHEPasbHbIX U30MSALMOHHBIX Macnax

IEC 60814: 1997 >XugkocTn nsonsaumMoHHele. bymara v npecclunas,
nponutaHHble macrnom. OnpegeneHve coaepXaHus BOAbl NocpencT-
BOM aBTOMAaTU4eCKOW KarnopuMeTpuYecKkon Tutpaumm no metoay Kapna
duwepa

IEC 61125: 1992 XXugkoctn anekTpomnsonsaumoHHbIE HEUCNONb30BaH-
Hble Ha OCHOBe yrnesogopoaa. Metoabl MCMbITAHUIA AN OLLEHKN YCTONYN-
BOCTM K OKUCITEHUIO

IEC 61198 Macna n3onsiumMoHHble MMHepanbHble. MeTogbl onpegene-
HUs 2-pypdpypona n CBA3aHHbIX C HUM XMMUYECKNX COeQNHEHNI

IEC 61620: 1998 W3onupytowme xugkoctn. OnpeneneHne TaHreHca
yrna OuaneKkTpuyYecKkmMx notepb MEeTOA0M U3MEePEHUS NPOBOAMMOCTMN U eM-
KocTu. MeTog ucnbiTaHnst

IEC 61868: 1998 Macna MuHeparnbHble n3onsunoHHble. OnpenenexHne
KMHEMaTUYECKOW BA3KOCTU MPU O4EHb HU3KUX TeMnepaTypax

IEC 62021-1: 2003 XXungkoctn nsonsaumoHHele. OnpegeneHne Kncnor-
HocTu. YacTtb 1. ABTOMaTU4YeCcKoe NOTEHLMOMETPUYECKOE TUTPOBaHME
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ISO 2719:2002 OnpepgeneHve Temnepatypbl Benbiwkn. MeTog ¢ npu-
MeHeHvneM npnbopa MapTteHc-leHCcKoro ¢ 3akpbiTbiM TUrNEM

ISO 3104: 1994 HedrenpoaykThl. [Mpo3payHble 1 Henpo3payHble Xua-
koctn. OnpeaeneHne KMHeMaTU4ecKomn BA3KOCTU U pacyeT AUHaMUYECKON
BA3KOCTYU

ISO 3675: 1998 HedbTb chipas u HedpTenpoaykThl xuakme. Nabopartop-
Hoe onpezaeneHne nNnoTHocTu. MeToa ¢ NpMMeHeEHNEM apeomeTpa

ISO 6295: 1983 Hedrenponyktbl. MuHepanbsHblie macna. Onpenene-
HMe HaTsXeHus Ha rpaHuue pasgena a3 macno - Boga. Metoa ¢ npu-
MEHEHVeM KornbLa

ISO 12185: 1996 HedTb cbipas n HedTenpoaykTel. OnpepenexHve
nnotHocTu. MeTop ¢ npumeHeHnem ocumnnupytowen U-obpasHon Tpyokm

ISO 14596: 2007 HedrenpoaykTel. OnpegenexHve cogepxaHms cepbl.
PeHTreHoBckas dpriyopecLeHTHas CnekTpoMeTpus ¢ gucnepcven no onu-
He BOIHbI

DIN 43530:1987 AkkyMynaTopbl; 9NEKTPONUT U OONUB BOAbI; 3NEKTPo-
VT ANS CBUHLIOBBIX aKKyMynsaTopos. YacTb 2

DIN 43530: 1987 AKKyMynsTOpbI; 3MEKTPONUT 1 AONUB BOAbI; BOAA U [0-
VB BOAbI ANS CBUHLOBBIX U LLEMOYHBLIX aKKyMynsaTopoB. YacTe 4

DIN 51353:1985 VcnbiTaHne M30MSLMOHHBIX XUAKOCTEN; 0BHapyxe-
HVe KoppoaupytoLLlen cepbl. MeTog cepebpsiHol NNacTUHbI

Mpumeyanve — Mpu nonb3oBaHun HacToswmm TKIT LenecoobpasHo npoBepsiTb AeW-
cteue THIA no katanory, cocTaBfieHHOMY MO COCTOSIHWIO Ha 1 AiHBaps TekyLuero roaa, 1 no
€ro COOTBETCTBYOLLMM MHPOPMALMOHHBIM YKa3aTensam, onyonukoBaHHbLIM B TEKYLLEM roay.

Ecnu ccbinodrble THIA 3ameHeHbl (M3MEHeHb!), TO NpY NONb30BaHUM HACTOSLLMM
TKI cnegyeT pykoBoACTBOBATLCSA 3aMEHEHHbIMU (M3MeHeHHbIMM) THIA. Ecnn cobinoy-
Hble THITA oTMeHeHbl 6e3 3amMeHbl, TO NONoXeHne, B KOTOPOM AaHa CCbifika Ha HuX, npu-
MEHSIETCS B 4YaCTU, HE 3aTparvBatoLLeit 3Ty CChINKY.

CHB, CHuIM nmetoT cTaTyc TEeXHUYECKOro HOPMaTMBHOMO MPaBOBOMO akta Ha nepe-
XOOHbIA nepuog A0 UX 3aMeHbl TeXHUYECKUMM HOPMAaTUBHbIMW MPaBOBLIMW aKTamu,
npeaycMoTpeHHbiMm 3akoHoM Pecnybnuku Benapyck «O TEXHUYECKOM HOPMUPOBaHWUN U
cTaHgapTM3auumy.

3 TepmuHbI 1 onpegeneHusa, 0603Ha4YeHUs1 U CoKpaLLeHUs

B HacTtoswem TKIT MApMMEHSAT TEepMWHbI, YCTAHOBMEHHbIE
TKM 45-4.04-149, CTB 2096, CTb IOCT P 52320, NOCT 12.1.009,
FOCT 12.1.030, NOCT 16504, TOCT 18311, TOCT 19431, TOCT 24291,
FOCT 27744, TOCT 30331.1, a Takke cnegylLlmne TeEPMUHbI C COOTBET-
CTBYIOLLMMU OnpeaeneHusImu:

14
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3.1 apwmatypa nuHenHas Ha BO34YLUHOW JIMHUW 3neKTponepenayvn
HanpsbkeHuem go 1 kB: YcTponcteo, npegHasHaveHHoe A NoABELUMBaHUS
N KPENMEHNs1 HEN3OMNMPOBAHHBIX M CAMOHECYLLIMX U30NMPOBaHHbLIX MPOBOAOB
K OMopam BO3AYLLUHOW NIMHUW SnekTponepeaayun, COeANHEHNS!, OTBETBIEHUS,
HaTsHKeHWs, NoAAePKaHMs 1 MKCaLMM MPOBOAOB; @ TakkKe YCTaHOBKY LUTbI-
PEBbIX U30MATOPOB U KPEMSIEHWS HA HUX HEU30NMPOBaHHbLIX MPOBOAOB.

3.2 OGonbwue nepexoabl: NepeceveHns CyoOXOAHbIX Y4aCTKOB pex,
KaHanoB, 03ep W BOOOXPAHUINLL, Ha KOTOPbIX YCTaHaBMMUBAKOTCS ONOpPbI Bbl-
coton 50 M 1 Bonee, a Takke NepeceyeHns yLIENniA, OBparoB, BOAHBLIX MPO-
CTPaHCTB U OPYrMX NPenaTCTBUMA C NponeToM nepeceveHns bonee 700 m
HEe3aBVCMMO OT BbICOTbI OMOP BO3AYLLIHOW NIMHUM 3MeKTponepeaaym.

3.3 BubGpauusa npoBogoB (TpocoB): [Mepuognyeckne konedaHus
nposoga (Tpoca) B nponeTe ¢ yactoton ot 3 go 150 'y, npoucxogsme
B BepTMKarnbHON MIOCKOCTM Mpu BETPE U 06pasyioLme CTosiumMe BOMHbI C
pa3maxoMm (OBOMHOW aMnnUTYyO4ON), KOTOPbIN MOXET NpeBblllaTb AuameTp
nposoga (Tpoca).

3.4 Bo3aywWwHas NUHUA aneKTpornepeaayn HanpsbkeHuem ao 1 kB:
OTKpbITasi aNeKTPOyCTaHOBKA, COCTOSLLAs U3 HEU30MMPOBAHHbIX UM CaMO-
HECYLLMX N30JTMPOBaHHbLIX MPOBOAOB, U30NMPYHOLLMX SNTEMEHTOB, NIMHENHON
apmaTypbl 1 HECYLLIMX KOHCTPYKLMIA (ONOp, MHXEHEPHbBIX COOPYXXEHWIA 1 T.4.)
1 npegHasHadeHHast AN nepefadv M pacnpefeneHus areKTPO3HEPruu.
AnekTpuyeckasi N3oNAUMsa 1 MEXaHNYECKOe KpenneHne ¢ NoMOLLbIO JINHEN-
HOW apmMaTypbl HEU3ONMUPOBAHHBLIX NMPOBOAOB BO3AYLLUHOW FMHWW 3MNEKTPO-
nepegadv ocyLLeCTBSETCS Ha U30nATOpax.

3.5 Bo3aywHaaA NUHUA 3reKTpornepenayn CaMoOHeCyLUMU U30-
nupoBaHHbIMU NpoBoAaMu HanpsikeHuem Ao 1 kB; BJIU: YctponcTeo,
npegHasHadeHHoe AN nepefady 3NeKkTpoSHepruv no U30nmMpoBaHHbIM,
CKPYYEHHbIM B XXIyT NPOBOAAM, PACMONIOXEHHBIM Ha OTKPLITOM BO34yXe
1 MPUKPENIEHHBIM NPU MOMOLLM NMHEVHOW apMaTypbl K ornopam U y3rnos
KpenneHusi, KPIoKOB, KPOHLUTEVHOB K CTEHAM 3[aHWI U COOPYXEHWN. Yya-
CTOK NPOBOAOB OT pacnpeienuTenbHOro yCTponcTea TpaHCcopMaTopHOM
noacTaHumMm 4O onopbl oTHocuTes K BIA.

3.6 BblpaBHMBaHMe noTeHUuanoB: CHWXeHWe pasHOCTM MOTEH-
LmanoB (LIAaroBOro HampsbKeHWsl) Ha MOBEPXHOCTU 3EMMIN UMM Mona npu
NMOMOLLM 3aLUUTHBIX MPOBOAHUKOB, NPOIOXEHHBIX B 3eMIie, B MOy Unu Ha
MX MOBEPXHOCTU U NPUCOEAMHEHHbIX K 3a3eMNfALWemMy yCTPOUCTBY, Unu
nyTeM NMPUMEHEHUS CneumanbHbIX MOKPbITUIA 3eMIN.

3.7 rnaBHas 3asemnswwan wuHa: LvHa, snswowasca Yactbio
3a3eMn4aLero YCTponcTBa aMnekTpoyCTaHOBKN HanpsikeHvem Ao 1 kB u
npegHa3HavyeHHas Onsa NPUCOEAMHEHUS] HECKOINbKUX MPOBOAHMKOB C Lie-
Nbi0 3a3eMIEHUS U YPaBHMBaHNS NOTEHLMANOB.
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3.8 rnaBHbIN pacnpeagenutenbHbiv WuT; MPL: Pacnpegenutens-
HbI LLWT, Yepes KOTOpbI CHabXaeTCcst aneKTpo3Heprnen Bce 3aaHne unm
ero obocobneHHasa yactb. Ponb MPLL MoxeT BbinonHate BPY wnun wut
HU3KOrO HaMNpPs>KeHWs1 NOACTAHLNN.

3.9 xwuna CUMN BcnomorartenbHasn: V3onvpoBaHHas TOKOMNPOBOASA-
Las xwuna B coctaBe MHoroxunbHoro CUIN ana nogknodeHns Lenen Ha-
PY>XHOrO OCBELLEHMS 1 KOHTPONS.

3.10 >xwnna CUIM Hecywasn HyneBas: M3onmpoBaHHas Unmn HeM3onmnpo-
BaHHasA TOKONPOBOASALLAS Xura U3 antoMUHUEBOTO CNIlaBa, BbIMOMHAKLLAsN
byHKUMIO HecyLlero anemeHTa u Hynesoro paboyero (N) v (unun) Hynesoro
3awmTHoro (PE) npoBogHuka. [lonyckaeTcs B Ka4ecTBe HYNeBOW HecyLLen
XWIbl MCMONb30BaHWe cTaneantoM1MHEBOro NPoBoaa.

3.11 xwuna CUI ocHoBHas: V3onmMpoBaHHasi TOKOMPOBOASILLAS Xuna,
npegHasHavYeHHass Aans BbINOSIHEHUS OCHOBHOM yHkumm CUIM. Hecylwmm
anemeHToM CUI MOXeET ObITb KryT U3 OCHOBHbIX WU OOUHAKOBOTO CEYEHMS.

3.12 xwuna CUMN ynnoTtHeHHaA: MHoronpoBonoyHas xwna, obxaras
ONsi YMEHbLUEHMS ee pa3MepoB U 3a30pPOB MEXAY NPOBOSIOKaMMU.

3.13 3asemneHue: [lpegHamepeHHOe 3MeKTpUYecKoe coeanHeHue
Kakon-nnbo TOYKM CETU, SNEKTPOYCTAHOBKN UM 0O0OpyaoBaHNsS C 3a3eM-
NSAOLWMM YCTPONCTBOM.

3.14 3aszemneHue 3awuTHoe: 3a3eMsieHne, BbINOMHAEMOE B LIENsAX
anekTpobe3onacHoOCTU.

3.15 3asemneHue pyHKUMOHaNbLHOE (paboyee, TeXHONMOrn4Yeckoe):
3asemneHne TOYKU UM TOYEK CUCTEMBI, UMM YCTAHOBKW, unn obopyanosa-
HUS B LIeNsX, OTNIMYHBIX OT Lienen anekTpobe3onacHoCTu.

3.16 3ambikaHuMe Ha 3emmnio: CryyalHbIA SMEKTPUYECKUA KOHTaKT
MeXay TOKOBEAYLLMMUN YaCTAMM, HAXOOALMMUCS NOA HAMPSHKEHNEM, U 3eM-
Nen Unn ¢ KOHCTPYKTUBHBIMUW YaCTSIMU, HE U30MNMPOBAHHBLIMU OT 3EMIIN.

3.17 3awmMTHOE aBTOMAaTM4YecKoe OTKIIYeHWe NMuTaHuA: ABTOMa-
TMYeckoe pa3mblkaHue Leny OgHOro UM HECKOMNbKUX (PasHbIX MPOBOLAHU-
KOB (1, ecnu TpebyeTcs, HyneBoro paboyero NPoOBOAHMKA), BbIMONHAEMOe
B LIENsx anekTpobe3onacHoCTu.

3.18 3awmMTHOE 3aHyrneHWe B 3NEKTPOYCTaHOBKaX HamnpsikeHuem
po 1 kB: MNpegHamepeHHoe coeguHEHNE OTKPbITbIX MPOBOASALLMX YacTen
C 3a3eMJIEHHON HeWTpanblo reHepartopa wnu TpaHcdopmaTopa B CeTsiX
TpexdasHoro Toka, C 3a3eMIeHHbIM BbIBOLOM WCTOYHMKA OfHOGAa3HOro
TOKa, C 3a3eMJIEHHON TOYKOW MCTOYHMKA B CETSAX MOCTOSIHHOMO TOKa, Bbl-
norHsiemMoe B Liensx anekTpobe3onacHoCTy.

3.19 3awmTHOE 3neKkTpuyeckoe pasgeneHue uenen: OTaeneHue
OOHOWN 3MEeKTPUYECKON Lenu oT ApYyrnx Lenen B 3rNeKTpoycTaHOBKax Ha-
npspkeHnem go 1 kB ¢ nomoubto:
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- [BonHONM nsonsaumm (3.26);

= OCHOBHOW n3onsaumm (3.28) 1 3awmTHOro akpaHa (3.21);

- ycuneHHou uzonsauun (3.30);

- pasgenutenbHoro TpaHcdopmaropa (3.77).

3.20 3awWMTHbIA NPOBOAHUK YPaBHUBaHUSA MOTEHUMANOB: 3alunT-
HbI MPOBOAHWK, NMPeAHa3HAYeHHbIN 118 3aLMTHOTO YpaBHNBAHUS MOTEH-
unanos.

3.21 3awuMTHbIM 3KpaH: [poBoasALNA 3KpaH, NpeAHa3Ha4YeHHbI ans
OTAENEHNUs ANEKTPUYECKON Lieny u/vnm NpoBOAHUKOB OT TOKOBEAYLLMX Ya-
cTen opyrux uenen.

3.22 3paHne BcnomoratenbHoro HasHauvenusi; 3BH: 3paHue, co-
cTosILLiee U3 NOMELLEHUI, HeODXOAMMBIX A1 OpraHn3aumm 1 NpoBeaeHnst
paboT No TeXHMYECKOMY OBCMNY>XUBaHUIO 1 PEMOHTY 000pyaOBaHWA NOA-
CTaHUun.

3.23 30Ha HyneBoro norteHuuana (oOTHocuTenbHas 3emns): Yua-
CTOK 3eMJ/M, HAaXOASLNINCS BHE 30HbI BNUSIHUSA KaKoro-nmbo 3a3eMnuTens,
3MEeKTPUYECKMI MOTEHLManN 3TOro y4acTka NPpUHUMAaETCS PaBHbIM HYTHO.

3.24 30Ha pacTekaHus (NokanbHaA 3eMns): Y4acTok 3eMnn Mexay
3a3eMInUTENeM 1 30HOI HyNeBOoro noTeHumana.

3.25 mnamepeHue: OnpegeneHne 3HavyeHUs PU3NYECKON BENMYUHBI
OMbITHLIM NMYTEM C MOMOLLBI TEXHUYECKUX CPEACTB, UMEHLLMX HOPMUPO-
BaHHble MEeTpPOoriorMyeckne CBoncTBa.

3.26 usonsauma aBowHan: M3onauusa B aneKTpoycTaHOBKax, COCTOS-
Las U3 OCHOBHOM M AOMOSTHUTENBHOM U30NSALNIA.

3.27 mn3onauuAa gononHuTenbHaa: HesaBucumasn nsonsumsi B anek-
TpoycTaHoBKax HanpsbkeHvem o 1 kB, BbinonHsemas AOMONHUTENbHO K
OCHOBHOM n3onsuun (3.28) Ans 3awmTbl NPY KOCBEHHOM MPUKOCHOBEHWN.

3.28 usonsauma ocHoBHas: V3onsumsa TokoBedyLmx YyacTen, obecne-
YMBaIOLLLIAA B TOM YMCIE 3aLUMTY OT NPSMOTrO NPUKOCHOBEHWS.

3.29 usonsauma paboyas CUIM: Jnektpuyeckas M3onsuma TOKONPO-
BOASALLMX Xun, obecnevmBatowaa HopmanbHyto paboty BfU (3.5) n 3awm-
TY OT NOPaXEHUs1 SNEKTPUYECKMM TOKOM.

3.30 usonAumAa ycuneHHas: Vsonaums B anekTpoycTaHoBKax, obe-
crneymBalollasl CTeneHb 3aWuTbl OT MOPaKeHUs1 SMEKTPUYECKMM TOKOM,
paBHOLEHHYIO A BOMHON N30NALNN.

3.31 ncKyccTBeHHbIN 3a3eMnuTernb: 3a3eMnuTenb, cneunansHo Bbl-
NosrHAeMbIV ANs Lenen 3a3eMneHus.

3.32 ucnpaBHoe cocTosiHue: CoOCTOsiHME anekTpoobopyaoBaHus,
npu KOTOPOM OHO COOTBETCTBYET BCEM TPEOOBaHNSIM KOHCTPYKTOPCKOM [,0-
KymeHTauuu n THIMA.
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3.33 kabenbHoe nognonbe: KabenbHbiM NoAnNoNbLEM Ha3blBaeTCs
3aKpbITOE HENPOXOAHOE nomelleHne BbicoTon Ao 1,8 M, KOTOpoe Haxo-
OUTCA NoA 3akpbiTbiM pacnpefenuTenbHbiM YyCTPONCTBOM, NpeaHasHa-
YeHHOe ANs NOAKMNoYEeHNA KabernbHbIX JIMHUIA K YCTaHOBNEHHOMY 0Bopy-
[OBaHWI0.

3.34 kamepa: NomelleHve, npeaHa3HadyeHHoe ANs yCTaHOBKM anna-
paToB, TPaHCHOPMATOPOB U LLMH.

3.35 kamepa 3akpbiTana: Kamepa, 3akpbiTas co BCEX CTOPOH M MUMEo-
Las crrnoLUHble (He ceTyaTble) ABEPU.

3.36 kamepa B3pbiBHas: 3akpbiTas kKamepa, NpegHasHa4YeHHas ans
nokanusaumm BO3MOXHbIX aBapWHbIX MOCNEACTBUIA MPWU MOBPEXOEHUN
YCTaHOBMEHHbIX B HEW annapaTos.

3.37 kamepa orpaxgeHHas: Kamepa, koTopasi UMeeT Npoembl, 3aLLy-
LLIEHHbIE MOJTHOCTBIO UMM YaCTUYHO HECMMOLWHbLIMU (CeTYaTbiMU UK CMe-
LIAHHBIMMW) OrpaXKaeHUSIMU.

3.38 kBanudmumpoBaHHbIN obcnyxuBarowmn nepcoHan: Cre-
unanbHO MoAroToBMEeHHble PaboTHMKM, NpoLleaLlne NPOBEpKY 3HaHWUA B
obbeme, obsizaTensHOM Anst AaHHOW paboTbl (QOMKHOCTM), U UMEoLLME
rpynny no anekTpobe3onacHocTW, NpeaycMOTPeHHyo B [1].

3.39 knacc HanpsikeHusi 3nekTpoobopyaoBaHusa: HomwuHanbHoe
HanpsKeHWe 3MNeKTPOYCTaHOBKM, Ansi paboTbl B KOTOPOW NpefHa3HavyeHo
[aHHoe anekTpoobopyaoBaHue.

3.40 KOCBeHHOe MPUKOCHOBEHME: JIEeKTPUYECKMIN KOHTaKT Jroaew
UNW XMBOTHBIX C OTKPbITBIMU NPOBOAALLMMY HYaCTSIMU 3MEKTPOYCTaHOBKM,
0OKa3aBLUMMUCS NMOA HaMPSPKEHMEM MPU MOBPEXAEHNN N30NALNN.

3.41 koachcbmuMeHT 3amMblkaHUsA Ha 3eMn0 B Tpexda3HOM 3nek-
Tpuyeckon cetu: OTHOLLEHME Pa3HOCTM NOTEHLMANOB MEXAY HEMOBPEX-
OEeHHON ha3or 1 3eMnen B TOYKE 3aMblKaHUS Ha 3eMITI0 OPYron nnu AByX
Apyrux as K pa3HoCTM NOTEHUManoB mexay hason 1 3emnen B 3Ton ToY-
Ke [0 3aMbIKaHUS.

3.42 kopupop obcnyxusaHusa: Kopnaop BAOMb Kamep unu Lwkados
KPY, npegHa3HaveHHbI 4 06CnyxuBaHus annapaToB U LUWH.

3.43 marucTpanb BO3AYLIHOW NUHWWM 3MeKTpornepepayn: Y4acTtok
BO3JYLUHOW NUHWW 3nekTponepesayn ¢ HEM3MEHHbIM ceYeHneM asHbixX
NpOBOAOB, Ha4YMHasi OT TpaHcOpPMaTOpPHOM MNOACTaHLIMU, K KOTOPOMY MO-
ryT ObITb NPUCOEAMHEHbI NTMHENHbIE OTBETBIEHMWS U OTBETBIEHMUS K BBO-
Ay (B 30aHUS 1 COOPYXKEHUS).

3.44 HanpsikeHUe ucnbITaTeNbHOE BbINPSAMIIEHHOE: AMMNNUTYAHOE
3HaYeHMe BbINPSMITEHHOIO HanpsKeHWs!, NPUKNaAbIBAEMOro K 31eKTpo-
0o6opyaoBaHWIo B TEYEHUE 3a4aHHOr0 BPEMEHU NPU OnpeaeneHHbIX YCrno-
BUSIX UCMbITAHUSA.
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3.45 HanpsikeHue ucnbiTaTenbHoe Yyactoron 50 Mu: [encreyrouee
3Ha4YEHUE HarnpsHKeHUs1 MEePEMEHHOro TOKa, KOTOPOe [OMKHa BblAepXu-
BaTb B TEYEHWE 3aaHHOIO BPEMEHW BHYTPEHHSISI U BHELUHAS U30Msuust
3NeKTPoobopYyaOBaHNSA NPY ONpPeAerieHHbIX YCNOBUAX UCTbITAHMUS.

3.46 HanpsikeHMe Ha 3a3eMnsAlOWEeM ycTpoucTBe: HanpsikeHwue,
BO3HMKalOLLIEEe MpU CTEKAHUM TOKa C 3a3eMIMTENS B 3eMIT0 MeXay TOYKOM
BBOJA TOKa B 3a3eMIMTENb U 30HOW HYNEBOro noTeHumana.

3.47 HanpsikeHue nepeMeHHOro Toka: [leficTBytolee 3HaYeHne Ha-
NPsKEHUSI.

3.48 HanpsikeHMe MOCTOSAAHHOrO Toka: HanpspkeHne MOCTOSIHHOrO
TOKa UMW HanpshKeHWe BbINPSIMITEHHOTO TOKa C COAEepXXaHWeM MyrnbcaLuuii
He 6onee 10 % OT OENCTBYIOLLErO 3HAYEHWS.

3.49 HeHOpMMpOBaHHaA u3MepsiemMas BenuuuHa: BenuuvHa, ab-
COMMOTHOE 3HayeHne KoTopow He pernameHTupoBaHo THIA. OueHka co-
CTOosiHUsi 06opyaoBaHMsl B 3TOM Clyvae NpoBOAMTCS MyTEM conocTaere-
HUSA C AHHBIMW aHaNOrMYHbIX U3MEPEHNIA HA OOHOTUMHOM 060pyAOBaHMM,
MMEILLEM 3aBE€OMO XOPOLUME XapaKTEPUCTUKK, UMK C pe3yrbTatamun uc-
NbiTaHUA, NPOBEAEHHbIX N3rOTOBUTENEM.

3.50 oTBeTBNEHME OT BO3AYLUHOW NIMHWM INEKTponepeaayu K BBO-
Ay: Y4acTok NUHMK aneKkTponepeaayy OT onopbl MarucTpanu unv nuHemn-
HOro OTBETBMEHMSA A0 3axmma (M3onsaTopa BeoAa).

3.51 oTBeTBNeHMe OT BO3OYLIHOM JIMHUU 3reKTpornepenavu nu-
HeWHoe: Y4acToK NMHUN, NPUCOEAMHEHHbIN K MarucTpanu BJ1 Henocpea-
CTBEHHO UNW Yepe3 Apyrue fNMHerHble OTBETBNEHUS U UMEIOLLNIA, KaK npa-
BWUSI0, CEYEHNE, MEHbLLIEE ceyeHns maructpanu. o nuHeHomMy oTBeTBMe-
HUIO 3HEprus nepefaeTcs OAHOMY WIM HECKONbKMM notpebutensam. Ha-
npaBneHns NIMHEHbIX OTBETBMEHUN MOTryT ObiTb MPOU3BOMNBHBIMA, B TOM
yucne 1 BOOMb MarucTpanu. Y4acTku NIMHUA Ha OOMOSNTHUTENbHbIX Onopax
OTHOCATCS K NIMHENHBLIM OTBETBMEHUSAM.

3.52 nnsAcka npoBoAoB (TPOCOB): YCTONUYMBLIE NEPUOANYECKME HU3-
kovacToTHble (0,2-2 I'u) konebaHnsa npoBoaa (Tpoca) B NponeTe ¢ O4HO-
CTOPOHHMM UINN aCUMMETPUYHBIM OTIIOXKEHWEM rorornena (MOKporo cHera,
M3MOpO3U, CMeCH), Bbi3biBaEMble BETPOM CKOPOCTbIO 3—25 M/c 1 o6pasyto-
LMe cTosiume BOSHbI (MHOrga B coveTaHumn ¢ 6erywumm) ¢ Yucnom nosmy-
BOJSTH OT OAHOW A0 ABaAuaTtn n amnnutygon 0,3-5 M.

3.53 nopctaHumA BHyTpULexoBas (pacnpeaenurteribHoe yCTpoOW-
cTBO): lNoacTaHuma (pacnpenenuTenbHOe YCTPOMCTBO), pacnofioXeHHas
BHYTPY Liexa OTKpbITO (6e3 orpaxaeHust), 3a ceTyaTblM OrpaXKaeHuem, B
OTAENbHOM NOMELLEHUN.

3.54 nopcTaHuMA BCTpoeHHas (BCTPOEHHOe pacnpenenuTenbHoe
ycTponcTBo): [NoactaHuus (pacnpenenutensHoe YCTPOWCTBO), BMNUCaH-
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Hasi B KOHTYP OCHOBHOTO 3[aHusi, 000pyaoBaHNE KOTOPOW PacronoXeHO
B 34aHUN.

3.55 noactaHuMA npucTpoeHHasa (NPUCTPOEHHOoe pacnpenenu-
TerbHOe YCTPOMCTBO): NoacTaHums (pacnpenenuTenbHOe YCTPOMCTRO),
HenocpeaCcTBEHHO NPUMbIKaKOLLAA K OCHOBHOMY 30aHUWI0 3MEeKTPOCTaHLmK,
NPOMBbILLIIEHHOTO NPeanpUSATUSE, K XKUTOMY U OOLLECTBEHHOMY 34aHUIO.

3.56 noactaHuuma TpaHcdopmaTopHas madtoBas; MTI: oTkpbiTasa
TpaHcdopMaTopHasa noacTaHuums, Bce obopyioBaHNe KOTOPOW yCTaHOBMe-
HO Ha KOHCTpyKUMsX (B TOM 4ucre Ha AByx u 6onee ctorikax onop BIl) ¢
nnowagkon obCcnyXmMBaHMs Ha BbICOTE, He TpebytoLlen orpaxxaeHns nog-
CTaHLUN.

3.57 nopcTtaHumsA TpaHchopmaTopHas ctonb6osas; CTIM: OTkpbiTas
TpaHcopMaTopHasa NoAcTaHuus, Bce 060pyaoBaHME KOTOPOW YCTaHOBIE-
HO Ha ogHocToeyvHow onope BJ1 Ha BbicoTe, He Tpebylollen orpaxaeHus
noacTaHuuu.

3.58 nomelueHusi 6e3 NOBbILLEHHOW onacHOCTU: [TomelleHns, B KO-
TOpbIX OTCYTCTBYIOT ycnoBusi (3.63 n 3.66), cospatoLLme NOBbILLEHHYO UNN
0CcOobY0 ONacHOCTb MOPaXEHUS MoAel ANEKTPUYECKUM TOKOM.

3.59 nowmelleHus BnaxHble: [NoMelleHns, B KOTOPbIX OTHOCUTENbHAsA
BraXHOCTb Bo3ayxa 6onee 60 %, HO He npeBbiwaeT 75 %.

3.60 nowmelleHus xapkue: [NomeLleHns, B KOTOPbIX NO4 BO3OEeNCTBU-
€M PasnnYHbIX TEMNSOBbLIX U3ITyYEHUI TeMNepaTypa NPEBbILLAET NOCTOSH-
HO unu nepuoguyeckn (bonee ogHux cytok) nntoc 35 °C (Hanpumep, no-
MELLEHMS C CyLUUIKaMU, 0BXuraTenbHbIMU NevYamu, KoTenbHbIE).

3.61 nomeleHus HenpoBoasLMe (M3oNUpPYyLoLME), 30HbI, NIowaa-
ku: NomeLLeHns, 30Hbl, NMOLAaKM, B KOTOPbIX (Ha KOTOPbIX) 3alumTa npu
KOCBEHHOM MPUKOCHOBEHUN OBECnevnMBaeTCs BbICOKMM COMPOTUBIIEHMEM
rnora u CTEH U B KOTOPbIX OTCYTCTBYHOT 3a3eMJIEHHbIE MPOBOASILLNE HYACTH.

3.62 nomelyeHusi, onacHble C TOYKU 3pPeHUsi MopaXeHus nropen
ANEeKTPUYECKUM TOKOM: NMOMELLEHNSI C NMOBbLILLEHHON ONacHOCThbIO (3.66),
0cob0 onacHble nomelleHuns (3.63), TeppuTopust OTKPbITLIX SIEKTPOyCTa-
HOBOK, KOTOpasi MpMpaBHUBAETCS K 0CO60 ONacHbIM NOMELLEHUSIM.

3.63 nomelleHuss ocobo onacHble: [MomeLlleHus, XxapakTepuayto-
LMEeCH HanmuyumeMm OAHOro M3 CriefyloLMX YCIoBUA, co3paroLmx ocobyto
OMNacHOCTb NOPaXeHWs NAEN ANeKTPUYECKUM TOKOM:

— 0co060 cbipble (3.64);

— C XMMWYECKM aKTUBHOWN Unu opraHu4eckon cpenon (3.69);

- OOHOBPEMEHHO [Ba uUnu 6onee ycrnoBuii NOBbILLEHHON OMACHOCTHU.

3.64 nowmeleHnsa ocobo cbipble: [loMelleHns, B KOTOPbIX OTHO-
cuTenbHasl BNaXHOCTb Bo3ayxa 6nuska k 100 % (NOTOMOK, CTEHbI, MO U
npeameThbl, HaxoasLLMEeCs B MOMELLEHUN, MOKPbLITHI BMAroin).
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3.65 nomeweHus nbinbHbIE: [OMELLEHUS, B KOTOPbIX MO YCNOBUSIM
NPOW3BOACTBA BbIAENSETCA TEXHOMNOrMYeckas nbifb, KOTOPasi MOXET Ooce-
[aTb Ha TOKOBEAYLLMX YacTsAX, MPOHMKATb BHYTPb MaLUWH, annapaToB U T.M.
Pa3pensitoTcs Ha NOMeLLEHNS C TOKOMPOBOASLLEN MbINbH U MOMELLEHUS C
HETOKOMPOBOASALLEN NbIMbHO.

3.66 nomeLlLeHUs1 C NOBbILWEHHOW OMNACHOCTLHO: [ToMeLLeHMs, Xapak-
TEepU3YHLLMECH HAaNMYMEM B HMX OOQHOIO U3 CIEAYHLIMX YCITOBUIN, CO3Aat0-
LLMX MOBBILLIEHHYIO ONACHOCTb MOPaXeHWs NMoAeN AreKTPUYECKUM TOKOM:

- Bblcokas Temnepartypa (3.60);

- cbIpocTb (3.68) unu TokonposoadLas nbinb (3.65);

— TOKOMpOBOAALLME MOonbl (MeTannmMyeckne, 3eMnsiHble, Xenesobe-
TOHHbIE, KUPMUYHbIE U T.M.);

— BO3MOXHOCTb OLHOBPEMEHHOro MPUKOCHOBEHUSI YeroBeka K Me-
TanoOKOHCTPYKUMAM 30aHUIA, MMEKLWUM COeQUHEHNE C 3eMMen, TEeXHOo-
NorMyeckMM annapaTtamM, MexaHu3maM M T.M., C OOHOW CTOPOHbI, U K Me-
TannM4yeckum Koprnycam 3areKTpoobopyaoBaHms (OTKPbITbIM NMPOBOAALLMM
4YacTsM) — C APYrow.

3.67 nomeweHus cyxue: [lomelleHUs, B KOTOPbIX OTHOCUTENbHas
BMa)HOCTb Bo3gyxa He npesbiwaeT 60 %. [Npu oTCyTCTBUMN B Takux nome-
LLIEHNsIX YCNoBUiA, ykasaHHbIX B (3.60, 3.65, 3.69), oHM HasbIBalOTCS HOp-
MarnbHbIMU.

3.68 nomelleHus cbipble: [MoMeLleHns, B KOTOPbIX OTHOCUTENbHAdA
BMaXHOCTb BO3ayxa npesbiaeT 75 %.

3.69 nomeweHUs ¢ XMMUYECKU aKTUBHOM UITN OpraHU4YecKom cpe-
pomn: lNMomelleHns, B KOTOPbIX MOCTOSIHHO WIIM B TEYEHUE OJIUTENbHOro
BPEMEHMW COAepXaTCsa arpeccuBHble Maphbl, rasbl, XWAKOCTU, 0bpasytoTcs
OTMNOXEHUS UNW MNeceHb, paspyLuaoLLme U3onauui 1 TokoBeayLume ya-
€T anekTpoobopyaoBaHuS.

3.70 nowmeuleHue anekTpolwmToBoe: [MomeLleHre, AOCTYNHOEe TOSMb-
KO ANs KBanmduumpoBaHHOro obcnyxmeatoLlero nepcoHana (3.38), B ko-
Topom ycTaHaenueatotca BY (3.96), BPY (3.97), M'PL, (3.8) u gpyrue pac-
npegenuTenbHble YyCTPONCTBA.

3.71 npepenbHO fonycTuMoe 3HaYyeHue napametpa: Hanbonblee
UMW HaVMeHbLLee 3HadYeHne napameTpa, KOTOpPoe MOXET UMEeTb paboTo-
cnocobHoe anekTpoobopynoBaHue.

3.72 nponeT BO3AYLHOW JIMHMW 3neKTponepenaym: Y4acTok BO3-
OYLWHON NHUK 3neKkTponepeaayn mexay ABYyMsi onopamun Ui KOHCTPYK-
LUSIMK, 3aMeHsIIoLLMMK onopbl. [InvHa nponeta — ropu3oHTanbHas npoek-
LIS 3TOro yyacTka BO3AYLUHOW MMHUK 3neKkTponepeaayun.

3.73 nponeT aHKepHbIN: Y4YacTOK BO3AYLUHON NMMHUM aneKTponepeaa-
4 Mexay AByMs GnvxkanMMy aHKepPHbIMU OMopaMu.
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3.74 nponet Becosow, [, M: [InuHa yyacTka BO3AYLIHOW MUHMM
aneKkTponepeaayn, BeCc NpoBOAOB (rpO303aLLMTHbLIX TPOCOB) KOTOPOroO BOC-
NPUHYMAETCS NPOMEXYTOYHOW OMOPOWA.

3.75 nponet BeTpoBOM, lwp, Mm: [InuHa y4actka BO3QyLUHOW MNUHUK
anekTponepeaayn, C KOTOPOro AaBfieHne BeTpa Ha NpoBoAa BOCNPUHUMA-
€TCS OMNOpPOW.

3.76 nponet rabaputHbIW, [ ., m: [poneT BO3AYLIHON JIMHUN 3rIEK-
Tponepenayun, AnvHa KOTOPOro onpenensercd HOPMMPOBAHHbIM BeEpPTU-
KanbHbIM PacCTOsiHMEM OT NMPOBOAOB 10 MOBEPXHOCTU 3EMIN.

3.77 paspgenutenbHbin TpaHcdopmaTtop: TpaHcdhopmartop, nep-
BMYHaA 06MOTKa KOTOPOro OTAEeNeHa OT BTOPUYHbIX OOMOTOK ABONHON MIn
YCUMEHHOMN M30NAUnen.

3.78 paiioH MHAMBMAYaANbLHOW XWUIIOW 3acTpourku: Yactb Teppu-
TOPUM HACErEeHHOro MyHKTa, KOTopasi COrfacHo NMpoekTaM AeTarbHOro
nnaHMpoBaHus, pa3paboTaHHbIM Ha OCHOBE YTBEPXOEHHbIX reHeparnb-
HbIX NIAHOB JaHHOrO HAaCeneHHOro MyHKTa, OTBeAeHa Nnof CTPouTEnb-
CTBO YCTaHOBIEHHOIO KONMM4YecTBa XurblX AOMOB (kBapTup) n obecneyn-
BaeTCs COOTBETCTBYHOLLUMMU OOBbEKTAMU WHXEHEPHOW W TPaHCMOPTHON
MHPACTPYKTYPBbI.

3.79 pemoHT: KomMnnekc onepauuin No BOCCTaHOBEHWNIO NCMPABHOCTMU
unu pabotocnocobHOCTM M3nennst U1 BOCCTAHOBIIEHWIO PECYPCOB U34enun
UM MX COCTaBHbIX YacTen.

3.80 pecypc: HapaboTka anekTpoobopyaoBaHusi OT Havana ero aKc-
nnyatauum unv ero BOCCTAHOBIEHWSI MOCMNEe peMOHTa A0 nepexoda B Co-
CTOsIHME, NPY KOTOPOM AanbHenLias aKkcnnyaTaumsa HegonyctuMma unm He-
uenecoobpasHa.

3.81 camoHecywmin nsonupoBaHHbin nposoa; CUIM: Ckpy4yeHHbIN
B XKIYT ABYXKUITbHBIA UM MHOTOXWIbHBIN NpoBog Anst B/, cogepxxaiymn
N30NMPOBAHHbIE XWIbl U HECYLLMI 3reMeHT, npeaHa3HavYeHHbI Ans Kpe-
nneHvs n nogseckn nposoga. MexaHudeckas Harpyska CUIM gomkHa Boc-
NPVHUMATLCS HECYLLIMM 31IEMEHTOM.

3.82 ceKUMOHMpYHLWMI NYHKT: [yHKT, NpegHas3Ha4YeHHbIN Ons Cek-
LUMOHUPOBaHNSA (C aBTOMATUYECKMM UIN PYYHbIM YNpaBneHnem) yvacTka
nuHum 6—110 kB.

3.83 coBMmelleHHble HYNeBOM 3aWMUTHbIA U HyneBoM paGouun
npoBogHuku PEN: MNpOBOAHVKN B 3NEKTPOYCTAHOBKAX HaMpsbkeHWem [0
1 kB, coBmeLLatoLme PyHKLMN HYNEBOrO 3aLMTHOIO U HyneBoro paboyero
NPOBOAHMKOB.

3.84 conpoTtuBneHue 3aszemnstowero ycrponcrea: OTHOLIEHME Ha-
NPsSKEHNS1 HA 3a3eMIISIOLLEM YCTPOMCTBE K TOKY, CTEKatoLLeMy C 3a3eMnn-
Tens B 3eMrt0.
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3.85 crapenue CUM: lMpouecc HakonneHus HeoGpaTUMbIX U3MeEHe-
HUA B n3onaumm CUM B pesynbrate BO34EWCTBUS OOHOIO WM COBOKYM-
HOCTM 3KCMMyaTaLlUOHHbIX (hakTOPOB, MPUBOASALLMX K YXYALLEHUO CBOWCTB
M30MALMN NN ee OTKa3y.

3.86 cTecHeHHble ycrnoBus: YcroBusi, paboTta B KOTOpbIX BeOET K
CHUKEHUIO NMPOU3BOAUTENBHOCTU TPYAaA, CYLUECTBEHHOMY 3aTpyLHEHMIO
aKcnnyataumyM MaliuH U MEXaHM3MOB 1 TpebyeT MoBbILLEHHbIX Mep 6e3-
onacHocTh. K Takum ycrnoBusiM oTHocuTCA paboTa B AENCTBYHOLLMX NOA-
CTaHLMSIX, OXPaHHbIX 30HAaxX NUHWI 3neKkTponepenay v CBA3W, KCnnyaTu-
pyeMbIX 30AHUSIX U COOPYXKEHMSX, MPOM3BOACTBE 3EMIIsIHbIX paboT BOnman
NoA3EMHbIX KOMMYHUKaLNIA, HAa3eMHBIX CTPOEHWIA U NPeaMETOB (AepeBbLEB,
COOpPYXXEHUN 1 T.4.).

3.87 cTpena npoBeca npoBopga, f, M: PaccTtosiHMe no BepTuKanu ot
NPsIMOW, COEAMHSIIOLLIEN TOYKM KPEMMEHWs NpoBoAa, A0 NpoBoAa B TOYKE
ero HamborbLUEero npoeeca.

3.88 ctpena nposeca nposoga rabaputHas, f_,
cTpena nposeca nposoga B rabaputHom nponerte (3.76).

3.89 cTpouTenbHas gnvHa BO3AYLIHOM NUHUM 3reKTponepenayum
(BINMN): MarucTtpanb BO3gylHOW NWHWUM anekTpornepenayn (3.43), BIN,
BKIMOYas y4acTok NpoBOAOB OT pacnpenyctponcTtea 0,4 kB TpaHcdhopma-
TOPHOW MOACTaHLMKU [0 NEPBON OMOPbLl BO3AYLUHOW NMHUW 3neKTponepe-
aaun (BJ1N) («HyneBow nponeT») 1 NIMHEHbIE OTBETBIIEHUS OT BO3AYLLHOW
nuHuK anekTponepenayn (BIA).

3.90 TexHuMyeckoe obcnyxuBaHue: Komnnekc onepauuin unu one-
pauusi No nogaepXaHuo paboTocnoCoOBHOCTN UM UCMPABHOCTU U3Oenus
npy UCMNONb30BaHUN MO Ha3HAYEHMI0, OXMOAHUWN, XPAHEHUN U TpaHCMop-
TUPOBaHUN.

3.91 TokonpoBoA: YCTPOWCTBO, NpegHasHa4YeHHoe ANA nepegayvv u
pacnpeneneHnst areKkTPo3Heprum, CoCcTosILLee U3 HEN3ONMPOBAHHBIX UMK
N30MNPOBAHHbIX MPOBOAHUKOB M OTHOCSILLIMXCS K HUM U30MSTOPOB, 3aLUMT-
HbIX 00O0NOYeK, OTBETBUTENbHBIX YCTPOMCTB, NOAAEPXKMBAKOLWMNX U OMOp-
HbIX KOHCTPYKLWIA.

3.92 TokonpoBoOA NPOTSAXKEHHbLIN: TOKONPOBOA HaNPSXXEHNEM Bbille
1 kB, BbIxoasiLmi 3a npegensl OOHOW SMEeKTPOYCTAHOBKN.

3.93 Tpacca Bo3gyLUHOW NIMHUW 3neKTpornepenayu B CTeCHEeHHbIX
yCnoBusiX: YUYacTKU TpacChbl BO3AYLUHON NUHUKN 3NeKTponepeaayn, npoxo-
aswme no TeEpPPUTOPUSIM, HACBILLIEHHBIM HAA3EMHbIMU 1 (UNN) NOA3EMHbIMY
KOMMYHWMKaLIMAMMN, COOPYXXEHUAMMU, CTPOEHNSMU, FOPOACKUM TEPPUTOPUSIM,
necoHacaXaeHusiM, Ha KOTOPbIX UCKMoYaeTcs HesaBucumoe (6e3 yyeTa
B3aUMHOTO BMSIHMS) PacrofioXXeHNe COOpYXaeMbiX 0OBLEKTOB, a pa3MeLLe-
HVe VX Ha OpYron TeppPUTOPUM HE MOXET ObITb 9KOHOMMYECKN 06OCHOBAHO.

M: Hanbonblias
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3.94 TpocoBoe kpensieHMe: YCTPOMUCTBO ASIS NPUKPENSieHus rpo3o-
3aLUUTHBIX TPOCOB K OMOpPE; eCnNn B COCTAB TPOCOBOMO KpenneHus BXoauT
OOVH VMY HECKOMbKO M30MSITOPOB, TO OHO Ha3bIBAETCH U30NNPOBAHHbBIM.

3.95 ypaBHMBaHue NOTEHUMANOB: SNeKTpu4ecKoe CoeMHeHne npo-
BOASILLMX YaCcTen AN JOCTMXKEHUS] paBEHCTBA MX NOTEeHLManoB. 3allMTHoe
ypaBHUBaHWE NOTEHLMANOB — ypaBHUBAHME NOTEHLMNAMOB, BbINOMHAEMOE
B Llensax anekTpobesonacHoCTU.

3.96 ycTtponcTtBo BBogHoe; BY: CoBOKYNHOCTb KOHCTPYKLWIA, anna-
paTtoB 1 Npubopos, ycTaHaBNMBaeMbIX Ha BBOAE NUTalOLLElN NMUHWM B 34a-
HVe unu B ero 060Cco6NeHHyY0 YacTb.

3.97 ycTporicTBO BBOAHO-pacnpegenutensHoe; BPY: BsopgHoe
ycTporicTBo (3.96), BkNtovatoLee B cebs Takke annapaTtbl U Npubopbl OT-
XOAALWMX NINHUN.

3.98 yctaHoBKa pacnpeneneHHoOro anekTpoob6orpeBa: CoBoOKyr-
HOCTb (DYHKLMOHANbHO CBHA3aHHbLIX MEXAy COOOWN anekTpoHarpesaTerb-
HbIX CEKUMI pasnunyHoro tuna (KabemnbHbIX, MAEHOYHbIX, MNacTMHYaTbIX),
3NEKTPOYCTAHOBOYHbIX M34enuin obLlero HasHavyeHus, kabenbHbIX NUHUA
N 3MEeKTPONPOBOAOK AN BHELUHWUX COEAUHEHWUI 3rEeKTpoHarpeBaTenbHbIX
3MEMEHTOB CO LLKadhoM ynpaBrneHnst nnv 6rokoMm NUTaHus, a Takke Mexa-
HUYECKUX KPEMEXKHbIX U 3aLUUTHbBIX 3NIEMEHTOB.

3.99 3kBMBaneHTHoe yAerbHOe CONMpPOoTUBIIeHNE 3eMITIN C HEOAHO-
POAHOW CTPYKTYPOW: YAernbHOe 3reKTpUYeckoe COMpOTUBIIEHME 3EMIUN
C O[IHOPOAOHOW CTPYKTYpOW, B KOTOPOW COMPOTMBIIEHME 3a3eMIIAOLLErO
YCTPOWCTBA MMEET TO e 3Ha4YEHNe, YTO 1 B 3eMI1e C HEOLHOPOOHON CTPYK-
Typon. TepMyH «yaernbHoe ConpoTMBIIEHMEY, UCMOMNb3yEMbIN B nNoapasae-
ne 4.3 ans 3emMnu ¢ HEOQHOPOAHOW CTPYKTYpPOW, CrefyeT NnoHMmaThb Kak
3KBUBAIEHTHOE yOernbHOE COMPOTUBIEHME.

3.100 anekTpuyeckas ceTb ¢ 3¢pheKTUBHO 3a3eMIIEHHON HeuTpa-
nbto: TpexdhasHasa anekTpuyeckas ceTb HanpsxeHnem Bbiwe 1 kB, B koTo-
povi KO3 PULIMEHT 3aMblKaHUSA Ha 3eMI0 He npeBblwaeT 1,4.

3.101 anekTpuyeckun annapar: ONEKTPOTEXHUYECKOE YCTPOWCTBO,
npegHa3Ha4YeHHoe Ansi UBMEHEHWS, PETYNIMPOBAHNS, N3MEPEHUS Y KOHTPO-
NS ANEKTPUYECKUX U HEINEKTPUYECKMX NAPaMETPOB Pa3fMYHbIX YCTPOWUCTB,
MaLUMH, MEXaHW3MOB U Ap., @ TakKe ANs UX 3aLMTbl OT Neperpy3ok npu He-
OONYyCTUMBIX UMK aBapUNHBIX pexnmax paboThbl.

3.102 anekTpooGopyagoBaHue C HOpMarnbHOM Mu3onsuuen: Onek-
TpoobopyaoBaHve, npegHasHa4YeHHoe Ansi MPUMEHEHMS B 3reKTpoycTa-
HOBKax, MOABEPXEHHbIX AEeNCTBUIO aTMOCEpPHbIX NepeHanpsKeHun, npu
0ObIYHbIX Mepax Mo rpo3o3aluuTe.

3.103 aneKkTpoobopynoBaHue ¢ oOONeryeHHoM wu3onAUUen:
OnekTpoobopynoBaHve, MpefHa3HayYeHHoe ANs NPUMEHEHUs NUlb B
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3NEKTPOYCTaHOBKAX, He NMOABEPXKEHHbIX AENCTBUIO aTMOCHEPHbIX nepe-
HanpsKeHUN, UNW Npu cneumanbHbIX Mepax no rpo3o3alumTe, orpaHnyu-
BaKLLMX amMNNUTyQy aTMOCEpPHbIX NepeHanpsikeHnin 4o 3HaYEeHU, He
NpeBbILALLMX aMNUTYQy OOHOMUHYTHOIO UCMbITATENBHOIO Hanpsixe-
Hus yactoTton 50 Iu.

3.104 sanekTponomeLlleHusi: [NomMeLleHnsa Unm OTropoXeHHbIe (Hanpu-
Mep, CeTkamu) YacTn NOMELLEHNS], B KOTOPbIX PacronoXeHo 3nekTpoobo-
py£oBaHWe, OOCTYMHOE TOMbKO AN KBannuuMpoBaHHOro obcnyXuBato-
LLlero nepcoHarna.

3.105 aneKTpOyCTaHOBKM 3aKpbITble MU BHYTPEHHMUE: JOneKkTpo-
YCTaHOBKW, pa3MeLLEHHbIE BHYTPU 3[aHWs, 3allMLiatolwero nx ot atMoc-
epHbIX BO3OENCTBUN.

3.106 3neKTpPOyCTaHOBKM OTKPbITbI€ UNK HapyXHble: OnekTpoycTa-
HOBKM, HE 3alUMLLEHHbIE 34aHMEM OT aTMOCHEPHbIX BO3NENCTBUN. Inek-
TPOYCTaHOBKU, 3alUMLLIEHHbIE TOSIbKO HaBecamu, cetdyaTbiMu U ApYyrumun
orpaxaeHvsmMmn, pacCcMaTprBatTCA Kak Hapy>KHbIe.

B HacTosilwem TKIT npumeHsatoTcs cnefyoLme CokpalLeHns:

AB — akkymynsaTopHas 6atapes;

AlB — aBTOMaTn4eckoe NOBTOPHOE BKITHOYEHME;

APB — aBTOMaTn4yeCcKu1in perynsatop Bo30yxaeHus;

ACKYQ3 — aBTOMaTM3npoBaHHasa crcteMa KOHTPOMS U yveTa anekTpo-
3Hepruu;

BCB — cuctema 6ecLleToqHOro Bo3oyXaeHuUs;

BJT — Bo3gyLuHas NnuHMA anekTponepenayu;

BJIM - Bo3gywHas nuHug anekTponepeaaymn cebiwe 1 kB, BbINONHEH-
Hasi NpoBOAaMM, MOKPbLITBIMWA 3aLLMTHON M3onMpytoLwen obonoykon (no-
KpbITbIMW NPOBOAAMN);

BOJC-BJ1 — BONOKOHHO-OMTUYECKAsA NNHUSA CBA3U Ha BO3AYLUHOM Nn-
HWUW aneKTponepeaayy;

BY — BbinpamuTEnbHas yCTaHOBKa;

B3XXX — BbIcOKOa(hheKTMBHASA XKMOKOCTHAs xpoMaTorpadvs;

'TC — ropoackas TenedoHHas CBS3b;

W — nckpoBble NPOMEXYTKH;

K3 — kopoTkoe 3amblkaHue;

KT — komnnekTHas TpaHcopmaTopHas MOACTaHUMS HapyXHOMN
YCTaHOBKY;

JIMB — NnnuHMA NpOBOAHOIO BeLLaHUS;

JICTC — nuHusa cenbckol TenedoHHON CBA3N;

MTI1 — marHuTHOE none;

MTT1 — ma4TOBasa TpaHcopmaTopHas NOACTaHUNS;

MTC — mexayropofHsisi TenedoHHasi CBA3b;
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HKY — H13KkoBONLTHOE KOMMMEKTHOE YCTPOMCTBO;

OK — ontunyeckuin kabenb;

OKCH - ontudyeckuii kabenb HeMeTannmM4ecknii CamoHEeCYLLWI;

OlNMH — orpaHnunTenb NepeHanpsKeHNs1 HENMUHENHbIN;

MMNT — noTpebuTens NOCTOSIHHOIO TOKa;

[C — TpaHcdhopmaTopHas noacTaHuUus;

MT — nocnegoBaTenbHLIN TpaHCHOPMATop;

PB — pa3psagHuK BEHTUNbHbIN;

PPB — pe3epBHbIli perynsatop Bo3byxaeHus;

PT — pa3spsigHuk Tpy6yaTbIi;

PY — pacnpegenutensHoe yCTpPOWCTBO;

CB - cuctema Bo3GyxaeHus;

CHH — cBepxHU3koe HanpshXeHue;

CCI1 — ceTeBOW CEKLMOHMPYIOLLNIA MYHKT;

CTH — cructema TMPUCTOPHOIO HE3ABMCUMMOTO BO30YKAEHUS;

CTIM — cton6oBag TpaHcopmMaTopHas NoACTaHUuS;

CTC — cuctema TMPUCTOPHOIO CamoBO30YXAeHMS;

CTC-P — cuctema TMpUCTOPHOIO CaMOBO30YXAEHWSA PE3EPBHbIX BO3-
oyouTtenen;

CYB - cuctema ynpasneHusi Bo3byxaeHus;

CYT - cucrema ynpasneHus TMpUCTOPOM;

YITI — ycTpONCTBO ralieHus nons;

Y30 — yCcTpONCTBO 3aLMTHOIO OTKITHOYEHNS;

Y3I — ycTpoWCcTBO 3awnThbl OT NEPEHANPSKEHWN;

YCMNAO — yctponcTeo cbopa v nepefayn AaHHbIX;

OMK — cructema ¢ aneKkTpoMaLLMHHBLIM KONMNEKTOPHLIM BO30yauUTENEM;

I — anekTpuyeckoe none.

4 OO6wme npaBuna

4.1 O6wme nonoxeHus

4.1.1 TlpumeHsAeMble B 9neKTpOoyCTaHOBKaxX 3rekTpoobopyaosaHue,
NEKTPOTEXHNYECKNE WU3AEeNUA U MaTepuarnbl LOSMKHbI COOTBETCTBOBATb
TpeboBaHNSAM TEXHUYECKOW AoKyMeHTaumm un THIA.

4.1.2 KoHCTpyKuusi, UcnonHeHue, cnocob ycTaHOBKM, Knacc 1 xa-
pPakTEPUCTUKM U30NSLUUN MPUMEHSIEMbIX MalUWH, annapatoB, npubo-
poB M npo4yero anekTpoobopynoBaHus, a Takke kabenen u NpoBoaoB
OOIXHbl COOTBETCTBOBATbL NapamMeTpaM CEeTU UMW 3rEeKTPOYCTaHOBKU,
pexvmam paboTbl, YCNOBMAM OKpyXatoLen cpeabl 1 TpeboBaHMaM Ha-
ctosaiwero TKI.
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4.1.3 OneKkTpOyCTaHOBKM M CBA3AHHbIE C HUMWU KOHCTPYKLMW JOIKHbI
ObITb CTOMKMMW B OTHOLLEHWM BO3OEWCTBUSA OKpYXatoLen cpeabl Unm 3a-
LMLLIEHHBIMW OT 3TOro BO34ENCTBUS.

4.1.4 CrpoutenbHasa 1 caHUTapHO-TEXHUYECKasa YacTu aneKTpoycTa-
HOBOK (KOHCTPYKLMS 30aHUS1 U €r0 3reMEHTOB, OTOMNEHME, BEHTUNSLUS,
BOOOCHabXeHUe 1 Np.) AOMKHbI BbINMOMHATLCS B COOTBETCTBMU CO CTPOU-
TENbHLIMW HOPMaMu 1 MpaBunamu npu obsizatensHOM cobniogeHnn ao-
NONMHUTENbHBLIX TPEOOBaHWIA, MPUBELAEHHbIX B COOTBETCTBYOLLUX pasaenax
HacTtoswero TKI.

4.1.5 OnekTpoyCcTaHOBKM OOIMKHbI YAOBMNETBOPATH TpeboBaHWAM HOp-
MaTUBHbIX MpaBoBbiX akToB M THIA B 0GnacT oxpaHbl OKpy»KatoLern npu-
pOaOHOV cpeapbl NO AOMYCTUMbIM YPOBHSIM LLyMa, BUOpaLImMm, HanpshKeHHOCTEN
AMEKTPUYECKOTO N MarHUTHOIO MOMNEeW, ANEeKTPOMAarHUTHOW COBMECTUMOCTM.

4.1.6 Tlpv NPOEKTMPOBAHUN HOBbIX Y PEKOHCTPYKLMMN CYLLECTBYHOLLIMX
9MEeKTPOYCTaHOBOK [OMKHa obecneumBaTbCs 3MeKTpOMarHnuTHas coBMe-
CTMMOCTb annapaToB, CUCTEM U KOMMOHEHTOB 3IEKTPOYCTAHOBOK B COOT-
BeTCcTBUM C TpebosaHusmm TP 2007/002/BY u gpyrux THIMA.

4.1.7 [ns 3awmTbl OT BNNSHNSA 9NEKTPOYCTAHOBOK AOMXKHbI Npegycma-
TPMUBaTbLCS Mepbl B COOTBETCTBUM C TPEOOBaHUSIMU HOPM J0MyCKaeMbIX UH-
AycTpuarnbHbIX paguonoMex 1 nNpaBun 3aluyTbl YCTPOWUCTB CBA3W, XKenes-
HOZLOPOXXHOW CUrHanM3auumn 1 TeNeMeXaHK1 oT ONacHOro 1 MeLlatoLLero
BMUSHUSA NUHWIA 3nekTponepeaayu.

4.1.8 B anekTpoycTaHOBKax Ha crneumanbHO 000pya0BaHHbIX NioLlas-
Kax OOMMKHbI ObITb NPeayCMOTpeHbI pa3fienbHbI cOop 1 yaaneHne oTxo4oB
NPOM3BOACTBA: XMMWYECKMX BELLECTB, Maces, TEXHUYECKNX BOA U Ap.

B cootBetcTBUM C TpeboBaHMsaMM 3akoHoaaTenscTBa 06 obpalieHumn
C oTxogamu, 06 oxpaHe OKpy»KatoLLen cpefpbl, B TOM YUCIe TEXHUYECKUMN
HOPMaTMBHBLIMM MPAaBOBbLIMM aKTamu, AOIMKHA OblTb MCKMOYEHa BO3MOX-
HOCTb MONafaHns ykasaHHbIX OTXOAOB B BOAHble OObLEKTbl, CUCTEMY OT-
BOAA NUBHEBBLIX BOA, a Takke Ha TeppuUTopuun, He nNpeaHasHavyeHHble Ans
pasMeLLeHns TaknxX OTXOAO0B.

4.1.9 TlpoekTMpoBaHue M BbIGOP CXEM, KOMMOHOBOK W KOHCTPYK-
LUiA  3NEeKTPOYCTAHOBOK [OMKHbI MPOBOAMTBCS HA OCHOBE TEXHWKO-
9KOHOMUYECKMX CPaBHEHUI BapuaHTOB C y4yeTom TpeboBaHuii obecneve-
HMs1 6e3onacHOCTM 06CNyXNBaHUSA, MPUMEHEHNS HAAEXKHbIX CXEM, BHEApE-
HWSI HOBOW TEXHWKW, 3HEPro- 1 pecypcocbeperatoLmnx TEXHOMOrvi, onbiTa
aKcnnyaraumm.

4.1.10 Mpu onacHOCTV BO3HWMKHOBEHMS 3MNEKTPOKOPPO3NM NN NOYBEH-
HOW KOpPO3UW AOIMKHbI MPeAyCcMaTpmBaTbCa COOTBETCTBYOLLME Mepbl MO
3almTe COOpyXeHui, 0bopyaoBaHusi, TPybONPOBOAOB M APYrMX Noa3eM-
HbIX KOMMYHUKaLWIA.
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4.1.11 B anekTpoycTtaHOBKax AoMmkHa ObiTb 06ecnevyeHa BO3MOXHOCTb
NErkoro pacrio3HaBaHWUsl YacTel, OTHOCSALLMXCS K OTAENbHbIM 3fieMeHTaM
3MNEKTPOYCTAHOBKM (MPOCTOTA M HArMsiAHOCTb CXEM, Hagnexaliee pacrno-
NoXeHWe anekTpoobopyaoBaHNs, HAaANUCK, MapKMUPOBKa, pacLBETKA).

4.1.12 [Insa uBETOBOro N LUMEPPOBOro 0603HAYEHNS OTAENbHbIX U30MN-
POBaHHbIX UMM HEN30NMPOBAHHBLIX NPOBOAHMKOB AOMKHbI ObITb NCMOMb30-
BaHbl UBeTa u undpbl B cootBetcTBUM ¢ CTB MOK 60173. donyckaercs
MCMNonb30BaHMe TOMbKO LIBETOBOrO 0603Ha4YeHUS.

4.1.13 NpoBOAHMKN 3aLUNTHOrO 3a3eMIieHMs1 BO BCEX 3feKTpoycTa-
HOBKax, a Takke HyNneBble 3aLUUTHbIE MPOBOAHMKMN B SM1EKTPOYCTAHOBKAX
HanpsxeHnem o 1 kB c rnyxo3asemneHHONn HenTpanbio, B TOM YuC-
ne WuHbI, JOIMKHbI MMeTb BykBeHHOoe 0603HaveHne PE n uBeToBoe 060-
3Ha4yeHVe 4YepeayrLMMNCA MNPOAOSNbHBIMA WX MOMEPEYHbIMU MONOo-
caMy 0aMHaKOBOW WMPUHBI (Ans wuH ot 15 go 100 mm) xenTtoro n 3ene-
HOTO LIBETOB.

4.1.14 Hynesble pabouve (HenTpanbHble) NPOBOAHMKN 0603HavaloTCA
6yksoii N v rony6bim LBeToM. COBMELLEHHbIE HYNEBbIE 3aLUUTHbIE U Hyre-
Bble paboyve NPOBOAHUKM OOIMKHbI UMETb OykBeHHOe o6o3HaveHne PEN
1 uBeToBOE 0603HaYeHMe: ronybon LBET No BCEW ATMHE U XKENTO-3eMNeHble
Monockl Ha KOHLax.

4.1.15 BykBeHHO-LMpoBbIE 1 LBETOBbIE 0603HAYEHUS OOHOUMEHHbIX
LUMH B K&XJ0W 3NEKTPOYCTaHOBKE AOIMKHbI OblTb OAUHAKOBBIMMU.

LUnHbI AOMKHbI ObITb 0603HAYEHDI:

a) npu nepemMeHHoOM TpexdasHOM TOKe: LMHblI da3dbl L1 — XenTbiM,
dasbl L2 — 3eneHbiM, dasbl L3 — KpacHbIM LBETOM;

0) npu nepemMeHHOM ogHoba3HOM Toke WwnHa L1, npucoeanHeHHast K
Havany obMOTKM UCTOYHMKA NUTAHWUS!, — XEeNTbIM LUBETOM; WnHa L2, npu-
coefvHeHHasi K KOHLly 0OMOTKM MCTOYHMKA NUTaHWS, — KpacHbIM LIBETOM.

LLnHbI oaHOMAa3HOro ToKa, eCNN OHU SABMSIOTCA OTBETBIIEHUEM OT LUMH
TpexdasHol cMcTeMbl, 0003Ha4YalTCs Kak COOTBETCTBYIOLUME LUMHbI TPEX-
hasHoro Toka;

B) NPW NOCTOSIHHOM TOKE: MONOXMUTENbHAs LWMHA (+) — KpacHbIM LiBETOM,
oTpuuatenbHasi (-) — CMHUM U HyneBas paboyas M — ronyObiM LBETOM.

LiBeToBOoe 0603HaueHVe OOMKHO ObITb BLINOMHEHO MO BCEW ANUHE
LUWH, €CNN OHO NPEeayCMOTPEHO Takxke ANns 6onee MHTEHCUBHOIO OoXrax-
OEHUS NN aHTUKOPPO3MOHHOW 3aLLNTbI.

[onyckaeTcst BbINOMHATL LBETOBOE O0O3HAYeHME He Mo BCeW AnvHe
LUMH, TONbKO LIBETOBOE WM TONbKO OYKBEHHO-UMGPOBOE 0603HaYEeHUe
nmbo UBETOBOE B cOMETaHUN C ByKBEHHO-LMPOBLIM B MECTaX NpUcoeam-
HEeHUs WKWH. Ecnn HensonupoBaHHbIE LWNHBI HEAOCTYMHbI AMsi OCMOTpa B
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nepuoa, KOrAa OHW HaXOoOATCS NOA, HanpshKeHUeM, TO AOMyCcKaeTcs X He
o603HayaTb. Mpn aTOM He JOMmKeH CHUXaTbCA ypOBEeHb Ge3onacHoOCTU n
HarnsaHoOCTY Npy 06CNYyXXMBaHNW 3NEKTPOYCTaHOBKM.

4.1.16 Npn pacnonoxeHun LUNH B pacnpegenuTenbHblX YCTPOUCTBax
(kpoMe KOMMMEKTHbIX COOPHBIX siYeeKk OOHOCTOPOHHEro obcnyXuBaHUs
(KCO) n komnnekTHbIX pacnpegenutenbHbix yctporcts (KPY) 6-10 kB, a
Takke naHenen 0,4—0,69 kB 3aBoacKoOro M3rotoBneHus) Heobxogumo co-
6nopatb cnegyoLme ycrnoBus.

4.1.16.1 B pacnpegenutenbHbIX YCTPOMUCTBaX MNP NepemMeHHOM Tpex-
asHOM ToKe COOpHbIE M OBXOAHbIE LMHBI, @ TaKKe BCe BUAbI CEKLIMOHHbIX
LUWH JOMMKHBI pacnonararbes:

a) Npu BepTMKanbHOM pacrosioXeHnn (B O4HOW MITOCKOCTU unu Tpe-
YrONbHUKOM): CBepXy BHU3 L1-L2-L 3;

0) Npu ropn3oHTanbHOM pacnonoXeHuu: crieea Hanpaeo L1-L2-L.3 nnn
Hanbonee yganeHHas wuHa — L1, cpegHsia — L2, bnvxkanwasn K Kopuaopy
obcnyxuBaHusa — L3;

B) OTBETBIEHMS OT COOPHbIX LUMH, €CIU CMOTPEThL Ha LUMHbI U3 KOpUao-
pa o6cnyxuBaHus (Mpu HaNUYUKM TPEX KOPUZOPOB — U3 LEHTParbHOro):

— TPV FTOPU3OHTarIbHOM pacnonoXeHun: crieBa Hanpaso L1-L2-L.3;

— NpuW BepTMKaNbHOM pacnonoXeHun (B OOHOW MIIOCKOCTU Unu Tpe-
YronNbHUKOM): CBepXy BHU3 L1-L2-L 3.

4.1.16.2 B naTu- 1 YeTbIPEXNPOBOAHBIX Liensax TpexdasHoro nepemeH-
HOro TOKa B 3MeKTPOyCTaHOBKax HanpsbkeHuem o 1 kB pacnonoxeHune
LUWH JOIMKHO ObITh CreayoLwmM:

a) npu BepTUKanbHOM pacronoxeHun: ceepxy BHU3 L71-L2-L3-N-PE
(PEN);

0) Npu ropu3oHTanNbHOM pacnonoXeHuu: criea Hanpaso L71-L2-L3-N-
PE (PEN) nnn Hanbonee ynaneHHas wuHa L1, 3atem dasbl L2-L3-N, 6nu-
Xanwas K kopugopy obcnyxusanusa — PE (PEN);

B) OTBETBIEHMS OT COOPHbIX LUMH, €CIU CMOTPEThL Ha LUMHbI U3 KOpUao-
pa obcnyxmBaHus:

=~ MpW rOpU3oHTarlbHOM pPacnonioXeHuun: crieea Hanpaso L71-L2-L3-N-
PE (PEN);

- npu BepTuKkanbHOM pacnonoxeHun: L1-L2-L3-N-PE (PEN) cepxy
BHU3.

4.1.16.3 Npn NOCTOSAHHOM TOKE LUMHbI JOMKHbI pacnonaraTbes:

— cOOpHble LWMHbI NPU BeEpTMKaNbHOM pacrnonoXeHUn: BepxHas M,
cpeaHsas (-), HUKHAS (+);

— CcOOpHbIE LUNHBI MPU FOPU3OHTANbLHOM PaCMONOXEHUN:

- Havbonee yganeHHasa M, cpegHss (-) n bnuxanwas (+), ecnu cmo-
TPETb Ha LUWHbI U3 Kopuaopa o0CcnyXmBaHus;
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— OTBeTBMNeHnst oT COOPHBIX WKH: NeBas wuHa M, cpeaHsas (-), npasas
(+), ecrnm cMOTpEeTb Ha LUMHbI U3 Kopuaopa o06CnyXMBaHus.

B oTgenbHbIX crnyvasx gonyckakwTcs OTCTynneHus ot TpebosaHui,
npvBefeHHblx B 4.1.16.1 - 4.1.16.3, ecnu ux BbINOMHEHNE CBA3AHO
C CYLLECTBEHHbIM YCINOXHEHUEM 3MEKTPOYCTAHOBOK (HanpuMep, Bbl3biBa-
€T HeobXOAMMOCTb YCTAHOBKM CreuunarnbHbiX onop BOnvM3n nogctaHumum
Ons TpaHCno3uumMy MPOBOAOB BO3AYLIHbLIX MMHWIA 3neKkTponepenayn)
UNN ecriv Ha NoACTaHLUMM NMPUMEHSIIOTCS ABe 1y 6onee cTyneHen TpaHc-
dopmaumn.

4.1.17 OnekTpoyCTaHOBKM MO YCroBWsIM anekTpobesonacHocTn pas-
[ensoTCcs Ha 3nMeKTpoyCcTaHOBKU HanpsikeHnem o 1 kB v Beiwe 1 kB (no
OEeNCTBYIOLLEMY 3HAYEHUIO HaNPSHXEHUS).

BesonacHocTb obcnyxumBatowwero nepcoHana M MOCTOPOHHUX KL,
[omkHa obecneunBaTbCs BbINOMHEHNEM Mep 3aLuUThl, MPEAYCMOTPEHHbIX
B nogpasgene 4.3 Hactoswero TKI1, cooTBETCTBYHOLUMX HOPMaTUBHbIX
NpaBOBbIX aKTax, a Takke CneayLwmnx MeEpPOnpUATHIA:

- cobnogeHne COOTBETCTBYHOLLMX PacCTOsiHUA [0 TOKOBeAyLUMX Ya-
CTen unu 3akpbiTne, orpaxaeHve TOKoBeayLnx Yacten;

— MpUMeHeHne OGIOKMPOBKM annapaToB M OrpaxgaroLlmx YCTPONCTB
ONns npefoTBpaLleHns ownboYHbIX onepaumin U 4oCTyna K TOKOBeAyLLUM
yacTam;

— MpUMEeHeHMe npeaynpexaarollert CurHanM3auum, Hagnucen n nna-
KaToB;

= MPUMEHeHMe YCTPONCTB AMNsi CHUXKEHMUS HANPSPKEHHOCTM 3neKkTpuye-
CKMX N MArHWTHbIX NOMen 40 AONMYCTUMbIX 3HAYEHWUN;

— MCMoNnb30oBaHWE CpPeacTB 3allWTbl M MPUCNOCODNEHUIA, B TOM YMC-
ne Ans 3aliMTbl OT BO3AENCTBUSA AMNEKTPUYECKOro U MarHUTHOro noren B
3NEKTPOYCTAHOBKAX, B KOTOPbIX MX HAaMPSKEHHOCTb NMPEeBbIIAET AONYyCTU-
Mbl€ HOPMBbI.

4.1.18 B anekTponomeLleHnsx ¢ yctTaHoBKamu HanpskeHnem o 1 kB
[OMyCcKaeTCca NPUMEHEHNE HEN30MNMPOBAHHbIX U N30JTIMPOBAHHbLIX TOKOBE-
Oywimx vactein 6e3 3awmnTbl OT MPUKOCHOBEHUS, ECMIN MO MECTHbIM YCrOo-
BUSAM Takasi 3alumTa He SABMNsieTcs HeobXoaAnMon ans Kaknx-nnbo nHbIX Le-
new (Hanpumep, Ang 3awmTbl OT MEXaHUYECKMX BO3aencTBuin). Mpu atom
[OCTYMHble MPUKOCHOBEHMIO 4acTW OOIMKHbI pacronaratbCsi Tak, YTobbl
HopMmarnbHoe 06CnyXuBaHvue He BbINo CONPSXKEHO C ONACHOCTBLIO NPUKOC-
HOBEHWSI K HUM.

4.1.19 B xwunbix, oOWECTBEHHbIX 1 APYrMX NMOMELLEHUSIX YCTPONCTBA
ONS OrpaXKaeHust U 3aKpbITUS TOKOBEAYLLMX YacTen OOMKHbI ObITb CNMNOLL-
Hble; B MOMELLEHUAX, JOCTYMHbIX TONbKO A5 KBanMdULMPOBAHHOIO nep-
CoHana, OHU MOryT ObITb CNIOLLHbIE, CETYATLIE UMK AblpyaTble.
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OrpaxpatoLme 1 3akpbiBalLLne YCTPOWCTBA AOIMKHbI ObiTb BbINOMHE-
Hbl Tak, YToObl CHMMaTb MM OTKPbIBaTb MX MOXHO ObINO TOMbLKO Npu Mo-
MOLLIN KITHOYEeW NN MHCTPYMEHTOB.

4.1.20 Bce orpaxgatolume 1 3akpbiBaloLne yCTPOWCTBa LOIMKHbI 00-
nagatb TpebyeMolt (B 3aBUCMMOCTU OT MECTHbIX YCITOBUI) MEXaHNYECKON
npoyvHocTbio. [pu HanpsbkeHun Bbiwe 1 KB TOnwMHA MeTannmMyeckmx
orpaxgatLmx 1 3aKpblBaOLLUX YCTPONCTB A0MKHA ObiTb HE MeHee 1 MM.

4.1.21 [nda 3awmThl OT NOPaXEHNs ANEeKTPUYECKMM TOKOM, OT AENCTBUSA
3MEeKTPUYECKON YT U AMNEKTPUHECKMX MOl MOBbILLIEHHOW HaNPsXKeHHO-
CTUW NepcoHar, 00CnyXMBaLLNIA ANEKTPUYECKNE YCTaHOBKM, JOIMKEH ObIThb
obecrneyeH cpeacTBamMm 3alnThl, @ Takke CPeacTBaMMU OKa3aHUs NepBoW
nomotum B cootBeTcTBum ¢ TKIM 290, TpeboBaHuamm [1] u THIMA.

4.1.22 Noxapo- n B3pbIBOGE30MNACHOCTb 3NEKTPOYCTAHOBOK OOMKHbI
obecneunBaTtbCs BbINOMHEHMEM TpebGoBaHWN, NPUBELEHHbIX B COOTBET-
cteytowmx THIA.

Mpun coade B akcnnyatauuio 3reKTPOyCTaHOBKU AOMKHbI ObiTb CHab-
XEHbl MPOTUBOMNOXAPHLIMU CPEACTBaMU Y MHBEHTapeM B COOTBETCTBUMN C
TpeboBaHuamn HacTosiero TKIM n cootBeTcTBYROWMX THIA.

4.1.23 BHOBb COOPYXXEHHbIE N PEKOHCTPYMPOBAHHbIE 3MEKTPOYCTaHOB-
KM M YCTaHOBIIEHHOE B HUX 3nekTpoobopyaoBaHue A0mKHbl ObiTb Nnoasep-
FHYTbl MPUEMO-CAATOYHBIM UCTbITaHUSIM B COOTBETCTBUM C NOApasfenom
4.4 nactosiwero TKI1.

4.1.24 Tpuemka B SKcnnyaTauuio U AOMNYCK BHOBb COOPYXEHHbIX U
PEKOHCTPYUPOBAHHbIX 3MEKTPOYCTaHOBOK AOIMKHbI MPOBOAUTBECA B COOT-
BETCTBWM C YCTAHOBIIEHHBIM NMOPSAAKOM JOMycKa B 9KCMyaTauuio HOBbIX U
PEKOHCTPYMPOBAHHbIX 3NTEKTPOYCTAHOBOK, a Takke THIMA.

4.1.25 Hapsagy c HacToswwmm TKI cneayet pykoBoacteoBatbea THIMTA
N TEXHWYECKOW AOKYMEHTauuewn n3rotoBuTenen anekTpoobopyaoBaHus.
THIMA n TexHu4eckasa OKyMEHTauusa U3roToBUTEnen anekTpoobopyaosa-
HWS OENCTBYIOT B BOMPOCaXx, He OXBaveHHbIX HacTosawmm TKIT.

4.2 YyeT aneKTpO3HepPrun
4.2.1 Pac4yeTHbIN y4YeT 3reKTPo3Heprum

4.2.1.1 PacyeTHbIN y4eT 3NeKTPUYECcKOn SHEPTUN 1 XpaHEHNE NepBuY-
HbIX AaHHbIX OCYLLECTBMSATCA CTAaTUYECKMMU CHETUMKAMMW INEKTPOIHEP-
rmn ¢ uMdpoBbIM MHTEPdENCOM, KOTOpble YCTaHaBNUBAKOTCS, Kak npaBu-
1o, Ha rpaHunue 6anaHCOBOW NPUHAONEXHOCTU JNEKTPUYECKMX CETen u
obopynoBaHus Mexay dHeprocHabxarolen opraHusaument n notpedute-
nemM 3MeKTPO3HEPTUH.
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4.2.1.2 3anpeLaeTcs UCMNONb30BaHNE B PACYETHOM yUYeTE NMPOEKTUPYE-
MbIX, CTPOSILLIMXCSA U PEKOHCTPYMPYEMbIX OOBEKTOB 3MEKTPOIHEPTETUKN 1
noTpebuTenen, Kpome ykasaHHbIX B NyHkTe 8.6.2 HacTosiwero TKI1, anek-
TPOMEXaHNYECKMX CHETUMKOB (B TOM YMCIE CO BCTPOEHHBLIMU AaTymKamu)
N CTaTUYECKUX CYETYMKOB C BO3MOXHOCTbK OUCTAHLMOHHOW nepenayu
[aHHbIX y4eTa NocpeacTBOM aHanoroBbIX CUrHarNoB UM MMMYMbCHBLIX NPY-
paLLeHNIA 3NEKTPOIHEPTUN C TENEMETPUUECKMX BbIXOLOB.

4.2.1.3 Tunbl CPeAacTB U3MEPEHUn, Ncnonb3yemble ANs pacyeTHoro
y4yeTa 3neKTpU4ecKon aHeprnm, LOMKHbI ObITb BHECEHbI B [OCYyAapCTBEH-
HbI peecTp cpencTs namepeHun Pecnybnvku Benapyck. B crniyyae, ecnn
CpeAcTBa U3MepeHuii npegnonaraeTcs ncnonb3oBaTb B coctaBe ACKY3,
C NOMOLLLbIO KOTOPOW OCYLLECTBIAIOTCA pacyeTbl 3a NOTPeBNeHHyo anek-
TPOSHEPIMO U MOLLHOCTb MeXay SHeprocHabxatLwmmn opraHn3aumsamMmm
N NoTpebuTensmMmn, ykasaHHble CpeacTBa [AOIMKHbI TakkKe oTBevaTb Tpe-
6oBaHusM, npuseaeHHbIM B CTB 2096, 6biTb BHeceHHbIMU B OTpacre-
BOV peKoMeHAyeMblll MnepeyvyeHb CPenCTB KOMMEPYECKOro y4yera Srek-
TPO3HEpPruM Ans uenen npumeHeHnst B coctaBe cucteMbl ACKY3 1 ObiTb
COBMeCTUMbI C cylwiecTBytoen cuctemon ACKYD aHeprocHabxatoLen
opraHusaumm.

4.2.1.4 ABTOMaTU3NPOBAHHbIE CUCTEMbI KOHTPOMS U y4eTa 3MeKTpo-
3HEeprumn JOMmkHbl CO34aBaTbCA:

— Ha 3MNeKTPOCTaHUUSAX SHEProcHADXKaLLMX OpraHM3aLmnin BHE 3aBUCK-
MOCTU OT YCTaHOBMEHHOW MOLLHOCTM, KPOME NEPEABMKHBIX U PE3EPBHbIX;

= Ha NOACTaHUUAX 3HEeprocHabXaloLmx opraHM3auuin HanpsKeHem
10 kB 1 BbILWeE;

— Ha o6bekTax NPOMbILLIEHHBIX M MPUPaBHEHHbIX K HUM NoTpebuTene;

- y notpebutenen ¢ npucoeamHeHHon MowHocTbio no MOCT 19431
250 kBA u BbILwe, N0 KOTOPLIM 3HEProcHabXatoLaa opraHM3aums ycTaHaB-
nvBaeT NpeaenbHO JoMYCTUMYO BEMMYMHY MOLLHOCTY B Yachl Makcumarb-
HbIX Harpy30K SHEProcucTeMbI;

= B XXMWIbIX MHOTOKBapTMPHbIX AOMax C KOnmn4ecTBom kBaptup 6onee 20;

- B parioHax MHAMBUAOYaNbHOW XWUOW 3aCTPOVIKY;

=~ Ha CTpOMVTEMNbHbIX NIOLWaAKax C pa3peLleHHON K MCMofb30BaHUIO
MoLLHOCTbIo 6onee 250 kBT;

— B 0OLLECTBEHHbIX 34aHUSIX C KONMYECTBOM pPaCYHETHbIX CYETYMKOB
3NeKTpPo3Heprum bonee Tpex;

- Ha obbekTax reHepaumMm MOLLHOCTM MNOTpebuTenen ¢ OTMYCKOM
3NEKTPOIHEPIMMN B CETb SHEPrOCUCTEMbI.

4.2.1.5 YyeT aneKTpo3IHepPrnum B 3NeKTPOyCTaHOBKAaX XUIbIX U 06Lue-
CTBEHHbIX 3AaHUI crieayeT BbINOMHATL B COOTBETCTBMM C TpeboBaHMAMM
TKI1 45-4.04-149 n nogpasgena 8.6 HacToswero TKIT.
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4.2.1.6 CpepcTBa y4era anekTpuMyeckon aHeprum Ha obbektax beno-
PYCCKOW 3HeprocucTeMbl AOSMKHbI obecneunBaTb onpegenieHve 3a pac-
YeTHble WM KOHTPOrbHble NepuoAdbl KONMMYeCTBa akTVBHOW U peakTUBHON
3MEKTPUYECKON IHEPrMN 1N 3HAYEHUS aKTUBHOW U PEaKTUBHOW MOLLHOCTH,
YCPEAHEHHOW Ha onpedernieHHOM MHTepBare BpeMeHu, Mo obbekTam:

- BblpaboTaHHOW reHepaTopamu 3NeKTPOCTaHLUMI;

— noTpebneHHON reHepaTopamun 3MEeKTPOCTaHUMIN, paboTarowmmm B
pexunMe CUHXPOHHOIO KOMMeHcaTopa;

— noTpebneHHoN pa3fenbHO Ha COBCTBEHHbBIE Y XO3AWCTBEHHbIE HYX-
Obl ANEKTPOCTaHLUIA 1 ANEKTPUYECKNX CeTen (NOACTaHLUA);

- noTpebneHHON Ha NPOU3BOACTBEHHbIE HYXX/Abl 3HEProCUCTEMBI;

- OTNyLLEHHOW (NepefaHHon) NoTPedbuTensiM No NUHUSAM, OTXOASLLMM
OT LUMH 9NEKTPOCTaHLMIA HEMOCPEACTBEHHO K 3TUM NoTpebutenswv;

- nepeAaHHON B 3MeKTpUYeckne cetn Apyrnx cO6CTBEHHMKOB UMK No-
TNYYEHHOW OT HUX 3NEKTPOIHEPTUM;

- OTNyLLEHHOW NoTPebuTensamM 1n3 aneKTpu4ecKkon ceTu;

- MOCTYMMBLUEN B 3NIEKTPUYECKME CETU PasfMYHbIX KNaccoB Hamnps-
XeHus;

- nepeaaHHON Ha 3KCMOPT M NOIy4YEHHON MO MMMOPTY MO TPAH3UTHBIM
MEXrocyAapCTBEHHbIM IMHWAM aneKkTponepeaayn.

4.2.1.7 CpenctBa ydyeTa 3MeKTPUYECKOW 3Hepruu y notpebutenen
OOmKHblI obecnevmBaTb OnpeaeneHne 3a pacyeTHble Y KOHTPOIbHbIE Me-
pvodbl KonmnyecTsa aKTUBHOWM (aKTMBHOM W PEaKTUBHOW) 3NEeKTPUYECKON
3HEpPrMn N 3HaYeHWs aKTUBHOW (aKTUBHOW W PEakTUBHOMN) MOLLHOCTH,
yCpeOHEeHHbIe Ha onpefeneHHoOM MHTepBarne BPpeMEHWU, B COOTBETCTBUM C
NPUMEHSIEMbIMY TapUdHBIMU CTaBKaMK:

- noTpebneHHble pasfenbHO U B CymMMe MO BCEM nuTarowmnm duae-
pam notpebuTens;

— noTpebneHHble pasgensHO M B CyMMe MO BCeM nuTarowmnM duae-
pam cy6aboHeHTOB noTpebutens;

— nepenaHHbIX MO TPaH3UTHBLIM NepeTokam NoTpebuTenen pasgensHo
B CyMMe MO BCEM TPaH3UTHbIM huaepam 1 No HanpasieHsM NePETOKOB.

Mpn Hanuumm y noTpedutens reHepupyrloLmMX MOLLHOCTEW cuctema
yyeTa 3nekTpo3Heprun JormkHa obecrneymBaTtb y4yeT BbipaboTku n yder
oTnycka B CETb 3HeprocHabXatoLlen opraHn3aLnm akTMBHON (aKTMBHOMN 1
peakTUBHON) 3NEKTPUYECKON SHEPTUN N MOLLHOCTU, C 06s13aTenbHON one-
paTUBHOW [OCTOBEPHOW Nepefavei AaHHbIX 0 BbipaboTke, noTpebneHnm 1
OTNYyCKe 3MEKTPOIHEPrMM U MOLLHOCTM (NONy4acoBbIX rpadhMKoB Harpy3ku)
B ACKYQ3 aHeprocHabxatoLLen opraHMsauum.

4.2.1.8 CpeacTea yyeTa aMeKTPUYECKon 3Heprum Ha obbekTax beno-
pYyCCKOW aHeprocmcTembl M notTpebuTenen ¢ npucoefMHeHHON MOLLHOCTbBIO
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100 kBA v Bblle Unn cpegHeMeCaYHbIM NOTpebneHnem anekTpoaHeprum
no OAHON NuTaroLlen NuHUK (oaHomn Touke ydeta) 6onee 30 000 kBT-y (3a
UCKNIoYeHMEM ObITOBbIX MOTpebuTeneln n obLWEeCTBEHHbIX 34aHNA) OMK-
Hbl obecneunBaTtb onpeaeneHne 3a pacyeTHble U KOHTPOMbHbIE Nepuoabl
KOnu4yecTBa PeakTVBHOWM 3MEeKTPUYECKON IHEPrN U 3HAYEHUI PEAKTUBHON
MOLLHOCTM, YCPEAHEHHbIX 3a OnpeAeneHHbIi UHTepBan BPpeMeHu:

— BblpaboOTaHHOW CMHXPOHHBIMW KOMMeHcaTopammn 1 reHepaTtopamu,
paboTalLwumn B pexrnMe CUHXPOHHOTO KOMMNeHcaTopa;

— MONy4eHHON NoTpebutensMn OT 3HeprocHabXKalLLen opraHM3aumm
no CeTV Unu nepedaHHow el B TeueHne TapndHbIX BPEMEHHbIX 30H CYTOK,
B TOM crnyyae, ecnv no 3TM AaHHbIM NPOBOASATCS pacyeTbl UM KOHTPOb
cobnogeHns 3agaHHoro pexvMa paboTbl KOMMEHCUPYHOLWLMX YCTPONCTB.

4.2.2 TlyHKTbI YCTAaHOBKWN CPEeACTB y4yeTa afeKTPOo3Heprum

4.2.2.1 PacyeTHble CYETYMKM aKTMBHOW 3MNEKTPOIHEPIUMN HA SNEKTPO-
CTaHUUM AOIMKHbI YCTaHABMNMBATbLCA:

- [ONd KaXZoro reHepaTtopa C TakMMm pacyeToM, 4Tobbl yymTbiBanach
BCS BblpaboTaHHasi reHepaTopOM 3rEKTPO3IHEPIUS;

- Ons BCEX MPUCOEONHEHWI LUMH FeHEpPaTOpPHOro HanpshKeHUst — Mo
OOHOMY CHETUMKY, a AN NPUCOEAMHEHNI, MO KOTOPbIM BO3MOXHa peBep-
cvBHaga paboTa, — N0 OQHOMY CHETHUKY, YYUTLIBAIOLLEMY 3MIEKTPOIHEPTUIO
no ABYM HanpaereHUsim;

- [ONS MEeXroCyAapCTBEHHbIX U MEXCUCTEMHbIX MIMHUIA 3nekTponepe-
[ayn — no ABa cyeTtynka (OCHOBHOMY M Ay6nvpyroLemMy), YYUTbIBAOLLMM
3MNEeKTPOIHEPTUIO NO ABYM HaMpaBlEHUSIM;

— ONS NVHUIA BCEX KIAacCOB HaMpshKeHWN, OTXOOALMX OT LUMH 3rek-
TPOCTaHUMI 1 NpuHagnexawmx notpebutensam (cm. takke 4.2.2.5). Ansa
nHMn go 10 kB, oTXOAsWMX OT LWMH 3MNEKTPOCTaHLMI, BO BCEX Cryya-
SIX AOIMKHbI ObITb BbIMOMHEHbI LN yyeTa, cOOpKM 3aXMMOB (CM. Takke
4.2.4.8) n NnpenycMOTPEeHbl MecTa Asst yCTaHOBKM CHETHUKOB;

- [ONsi BCeX TpaHCOpPMaTopoB U NNHUI, NMUTAKOLLMX LUNHBI OCHOBHOMO
HanpsbkeHns Bbile 1 KB coBCTBEHHbIX HyX, Ha CTOPOHE BbICLLETO Hanps-
XeHus. Mpu nNogknYeHnn TpaHcOpMaToOpoB COOCTBEHHBIX HYX[ dMek-
TPOCTaHLMU K LUMHaM HanpsikeHust 35 kB v Bbille unun kK oTBETBNEHUSIM OT
6nokoB Ha HanpsbkeHue Bbiwe 10 kKB gonyckaetcs ycTaHOBKa CYETYMKOB
Ha CTOPOHE HU3LLEro HanpsPKeHUst TPaHCHOPMaTOPOB;

= ONS NTMHWIA XO3AWCTBEHHbIX HYXX, U NOTpebuTenei, NpucoeauHEHHbIX
K pacnpefenutenbHOMY YCTPOMUCTBY COOCTBEHHBIX HYX[ 3MEeKTPOCTaHLWI;

- [ONs Kagoro 06XoaHOro BbIKMKYATENS UMK ANg LWUMHOCOEANHUTENb-
HOro (MeXOyCEeKLMOHHOr0) BbIKMYaTensi, UCNornb3yemMoro B kayectse 06-
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XOLHOro ANs NPUCOEOVNHEHUI, UMEIOLIMX PACYETHBIN YYeT, — MO O4HOMY
CYETUMKY, YYNTHIBAIOLLEMY SMEKTPOIHEPTUIO MO ABYM HanpaBneHnsim.

4.2.2.2 Ha anekTpocTaHuusaxX ¢ reHepupytoLLen MowHocTbio 4o 1 MBT
pacyeTHble SMEeKTPOCHETYMKMN NPSIMOTO U 06PAaTHOrO HanpaBneHU AOMKHbI
yCTaHaBnMBaTbCA AN yyeTa:

- BCel BblpabOTaHHOWN 3NEKTPOIHEPTUM OTAENBHO MO KaXOoMy reHe-
partopy;

— NOTPeOBNEeHHON 3NEKTPOIHEPrMN COBCTBEHHBIMU HY>XOAaMW 3MEKTPO-
cTaHuuu;

— BCEWN 9NEeKTPUYECKOW IHEprum, OTMYLLEHHON B CETb MU MPUHATON U3
CETU SHEPrOCUCTEMBI.

4.2.2.3 PacyeTHble CYETYMKN aKTMBHOW 3MEKTPOIHEPIrUN Ha MoACTaH-
LN 3HEProCUCTEMBI LOIMKHBI YCTaHABNMBATLCS:

— QNS KaXOoW OoTXoAsWen NMUHUWM aneKkTponepenayun, npuHaanexa-
wewn notpebutensm (cm. Takke 4.2.2.5);

— ANs MEeXCUCTEMHbIX JIMHWIA 3nekTpornepegayn — no OAHOMY CYET-
YUKY, YYUTBIBAOLLEMY 3MNEKTPOSHEPTUIO MO ABYM HanpasneHusam. Mpu Ha-
NNYMKN OTBETBIEHUI OT 3TUX NIUHWIA B ApYrMe 3Heprocuctembl — N0 OAHOMY
CUETUMKY, YUMTbIBAIOLLEMY 3MEKTPOIHEPIMIO MO OBYM HarnpasreHusM, Ha
BBOAAX B NOACTAHLMMN 3TUX SHEPrOCUCTEM;

— ANs MEeXroCyAapCTBEHHbIX NNHUI 3neKTpornepeaayn BCeX Knaccos
HanpspkeHun Bbiwe 10 kB 1 Ana nuHMiA MexXcncTeMHbIX MepeToKoB Hanps-
»eHnem 110-750 kB ¢ rogoBbiMm nepetokom 6onee 100 Tbic. MBT-4 Ha kax-
[O0M KOHLe NHUM Ba CYETYMKA — OCHOBHOM 1 OyOnupyoLLmn;

— Ans TpaHcopMaTopoB COOCTBEHHbIX HYXA;

- [ONSA NWHUIA XO3SWCTBEHHbIX HYXA WnM noTpebutenen, npucoenu-
HEHHbIX K LUIMHaM COBCTBEHHbIX HYXA;

- ANs KaXgoro obxogHOro BbIKMHOYATENA UM ANs LWMHOCOEANHU-
TENbHOrO (MeXAYCEKLMOHHOIO) BbIKIKOYATENS, UCMOMb3YEMOro B Ka4ecTBe
obxogHoro Ansi MpUCOeaANHEHUN, UMEIOLLIMX PACYHETHbIA YYET, — CHETUMK,
YUMTBIBAKOLLUIA 3NIEKTPOSHEPIMIO MO ABYM HanpaBneHusiM.

4.2.2.4 1na nuHui anektponepegayn Ao 10 kB Bo Bcex crnyyvasax AomK-
Hbl ObITb BbIMOMHEHbI LEenun yyeta, cOopku 3axnMoB (CM. Takke 4.2.4.8),
a Takke NpegyCcMOTpeHbl MecTa AN YCTaHOBKN CHETHYUKOB.

4.2.2.5 1N NnUHUIN anekTponepeaayun, npMHaanexawmux notpedure-
NAM, pacyeTHble CYETUMKM OOMycKaeTca yCTaHaBNMBaTb Ha NPUEMHOM
KOHLe NMHMK y NoTpebuTenen B cnyyasx, korga TpaHcdopMaTopbl Toka
Ha 9MeKTPOCTaHUMSAX U MOACTaHLMAX, BbiOpaHHbIe MO YCMOBUSAM TOKa
KOPOTKOrO 3aMblKaHWS UMK NO XapakTepuctmkam guddepeHumansHon
3aWmThl WWH, He obecnevnBatoT TpebyeMowm TOYHOCTM y4eTa SMeKTpo-
3HEepruu.
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4.2.2.6 PacyeTHble CYETUMKN AKTMBHOW 3MEKTPO3HEPrMN Ha MOACTaH-
unn, NpUHaZnexallen noTpebuTento, AOMKHbI yCTaHaBNMBaTLCS:

— Ha BBOAHbIX MPUCOEOUHEHNAX KAXKO0M NMUTAIOLLEN NTMHUM Ha CEKLUIO
LUWH, HE3aBMCMMO OT Hannuus yyeta aHeprocHabxatoLen opraHusauum Ha
Opyror CTOpOHe 3TOW NUHUK;

— Ha NNHENHbIX NPUCOEAMHEHUSIX KaXA0ro oTxoasiero duaepa, K ko-
TOPOMY MOAKIMYEHA Harpyska oTaenbHoro cybaboHeHTa. B cnyyae, ecnv
yyeT Harpy3ku cy6aboHeHTOB HEBO3MOXEH C NOACTaHLMM aboHeHTa (K OT-
xogsiwemy douaepy noakmoYeHbl Harpy3ky pasnuyHbIx NoTpebuTene unm
cy6aboHEeHTOB), cpeacTBa PacyYETHOro yyeTa JOSMKHbI YCTaHaBNMBAaTLCS B
pacnpefenuTenbHbIX BBOAHbIX YCTponcTBax cybaboHeHToB. [na cybabo-
HEHTOB KakAoW TapudHOW rpynnbl cnegyeT ycTaHaBnMBaTb COOTBETCTBY-
loLMe cpeacTBa pacyeTHOro yyeTa;

— Ha CTOPOHE BbICLLENO HaMpsHKEHWS CUMOBbLIX TPaHCHOPMAaTopoB Noa-
CTaHLMW NOTPedUTENS NPU HANUYMKN 3NEKTPUYECKON CBSA3M C ApYyrov noacTaH-
Lper SHeprocMCcTeMbI UM HaNMYMmM Apyroro notpebutens Ha nuTaloLwem Ha-
NPSPKEHWWN; HA CTOPOHE HM3LLEro HamnpsbKeHWst CUINOBbIX TpaHCopMaTopoB,
€Cnn MnocrefHne Ha CTOPOHE BbICLLEro HanpshKeHUs BKIOYEHbl Yepes3 Bbl-
KMroYaTenu Harpy3ku 1 OTAENUTENV U pasbeanHUTENM U NPEOOXPaHNUTENN.
[onyckaeTcst ycTaHOBKa CHETHYMKOB HA CTOPOHAX CPEAHETNO U HA3LLEro Hanpsi-
XeHusi TpaHCdOPMaTopoB B Criydae, ecrnm naMepuTernbHble TpaHcdopmMaTo-
pbl TOKa Ha CTOPOHE BbICLLErO HaNpPshKeHNs, BbIOpaHHbIE MO YCMOBUSM TOKa
KOPOTKOTO 3aMbIKaHVs UK MO XapakTepucTikam anddepeHLManbHON 3atum-
Thbl LUMH, He obecneynBaloT TpebyemMolr TOYHOCTU yyeTa 3MeKTPOIHepruun, a
Takke ecrnm y MMEKLLMXCA BCTPOEHHBIX N3MEPUTENbHbIX TPaHCGOPMaTopoB
oTcyTCcTBYeT obMoTKa knacca TodHocTu 0,5S. B cnyyae, ecnm yctaHoBka Jo-
NOMNHUTENbHBLIX KOMMNIEKTOB TPAHCOPMAaTOPOB TOKA ANS BKITFOUYEHNUS CHETUM-
KOB paC4ETHOro y4yeTa B siHelikax BBOAa Ha CEeKUMM LUWH NOACTaHLMKN HEBO3-
MO>XXHa, JONYCKaeTCsl OpraHn3aLms y4eta B g4eikax Ha OTXOAALLUMX NUHUSIX;

- B si4erKax TpaHcgopmaTtopa COOCTBEHHbIX HYX, €Cru 3MeKTpo-
3Heprusi, notpebnsaemas Ha COGCTBEHHbIE HYXbl, HE Y4YUTbIBAETCA ApYrui-
MU CYETYMKAMM (NPY 3TOM CYETHUKM PEKOMEHAYeTCs yCTaHaBnuBaTb CO
CTOPOHbI HU3LLEro HanpskeHns TpaHcdopmaTopa COBCTBEHHbIX HYXA).

4.2.2.7 CYeTyrKkn pacyeTHOro yyeTta C (PyHKUMEN yyYeTa peaKkTMBHOWN
3MNEKTPOIHEPTNM OOSMKHbI YCTaHABMUBATLCS:

— [ONd TeX Xe 3NIEMEHTOB CXEMbI, HAa KOTOPbIX YCTaHOBMEHbI CHETYU-
KV aKTUBHOW 3reKTPO3Heprimn Ans notpebutenen, paccymTbiBaoLLMXCS 3a
3MEKTPOIHEPTMNIO C YHETOM paspeLLEHHON K UCMOMNb30BaHNK peakTUBHOWN
MOLLIHOCTW;

- 0N NPUCOEAVNHEHUA NCTOYHWMKOB PEaKTUBHOW MOLLHOCTU NoTpebu-
Tenen, ecnv No HUM NPOU3BOAMUTCS PacHET 3a 3MEKTPOIHEPTUIO, BblAaH-
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HYI B CETb 3HEProCUCTEMBbI, UM OCYLLECTBIAETCA KOHTPOMb 3a4aHHOro
pexuma paboTbi:

- [Ons NPUCOeaVHEHMWIN NCTOYHMUKOB PEAKTUBHOM MOLLHOCTN 3HEProCcU-
CTEM — CUHXPOHHbIX KOMMEHCATOPOB, reHepaTopoB, paboTaloLLNX B PEeXU-
Me CUHXPOHHOTrO KOMMeHcaTopa, 1 6atapern cTaTudeckmx KOHAEHCaTopoB
MOLLIHOCTbIO Gonee 2 Meap.

Ecnu co cTopoHbl NpeanpuaTvid U NpU Ccormnacumn aHeprocHabxxaroLLen
opraHv3aumy NpoBOAUTCHA BblAaya PEaKkTUBHOW 3MEKTPO3HEepruM B CeTb
3HEeprocucTemMbl, HEOOXOAMMO YCTaHABNMBATbL PACYETHbIA CHETYMK aKTUB-
HOW — peaKTUBHOW 3MEeKTPO3HEPrMM NPSMOro n o6paTHOro NoToka.

4.2.2.8 Mpun yyeTe 3NeKTPOIHEpPrun B ABYX HanpaBleHUsX B KaXKOoN
TOYKE N3MEPEHUN AOIDKEH YCTAHABNNBATLCA OQUH CHETHMK, YUUTbIBAOLLIA
AKTUBHYIO U PEaKTUBHYHO 3NIEKTPOSHEPIUIO B ABYX HaNpaBrneHusX.

4.2.3 TpeGoBaHUA K cpeacTBaM yveTa 3JIeKTPO3Heprum

4.2.3.1 Ha mexrocygapCTBEHHBIX 1 MEXCUCTEMHBIX JIMHUAX 3MNEeKTPO-
nepefayn JOMKHbI yCTaHaBNMBaTbLCA CTaTudeckne TpexdasHble CHETHMKM
aKTMBHOW M peaKTUBHOW 3NEKTPO3HEPrun TpaHchOpMaToOpHOroO BKIOYe-
HWUSI C BO3MOXXHOCTbLIO U3MEPEHUS SNIEKTPO3HEPTMU B NPSIMOM 1 06paTHOM
HanpasneHuu.

4.2.3.2 YyeT aKTMBHOW 1 NpU HEOBXOAMMOCTM peakTnBHOM (cM. 4.2.1.8)
3MEeKTPOIHEPTMM HA NPOMbILLIIEHHBIX NPEANPUATUAX AOIKEH NPOBOANTLCSA
C MOMOLLbHO CTATUYECKUX TpexdasHbIX CHETYUKOB NPSIMOTO MW TpaHcop-
MaTOPHOIO BKITHOYEHUS.

4.2.3.3 CYeTUMKMN JOIMKHBI UMETb 3NIEKTPUYECKME NapaMeTpbl, COOTBET-
ctytowime TpeboBaHunsam CTB TOCT P 52323 n CTE TOCT P 52322.

4.2.3.4 B ceTax C rmyxo3a3eMreHHON HenTparnblo, B KOTOPbIX npeay-
CMaTpuBaeTCs AnuTernbHas paboTa B pexMMe HepaBHOMEPHbIX Harpy3ok
das, crneagyet NPUMEHsITb TPEXANEMEHTHbIE CHETYMKU C YETBIPEXMPOBOA-
HOWM CXEMOW BKITOMEHUSI C TpaHCOpMaTOpOM TOKa B Kaxaon dase.

4.2.3.5 CyeTuukn, ycTaHaBnuMBaeMble Ha NUHUSIX 3rekTponepeaayu
110 kB n BblWe, OOMKHbI MMETb Knacc To4HocTn 0,2S, Ha nNUHMAX oT 6
no 35 kB — He Hwxe 0,5S, Ha NUHUAX C HanpsbkeHUeM Huxe 6 kB —
He Huxe 1,0.

4.2.3.6 Knacc TOYHOCTW CHETYMKOB PEAKTUBHOMN 3MEKTPOIHEPrUM AO0N-
KeH ObITb He Hke 1,0.

4.2.3.7 [Ina Toyek ydyeta ogHOdasHOM M TpexdasHoW CeTU, B KOTO-
pbIX HEOBXOAMMO U3MEPSATb KONMYECTBO AMNEKTPOIHEPTUM MO MHOroTapud-
HOW cMCTEME, [OMKHbI UCMOb30BaTbCA COOTBETCTBYHOLLME MHOrOTapuUdHbIE
CYETYMKM, MO3BONSAOLLME peann3oBaTh NPUMEHSAEMYIO TapUGHYHO CUCTEMY.
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4.2.3.8 lNpu Harpy3kax go 100 A pekomeHOyeTcs MCMonb30BaTb CHET-
YMKM HEMOCPEeACTBEHHOrO (NMPSMOro) BKIIOYEHWS Mo TOKy. Paspeluaetcs
NMPUMEHSITE CHETUMKM TPaAHCAOPMATOPHOrO BKIIOYEHUS B Criydae orpaHu-
YeHHbIX BO3MOXHOCTEW NOAKMIOYEHNS CUMOBOTO Kabens K CHETYUKY 1K ero
npoknagku K wkady (LWuTKy) cHeTunkoB. MNpn 3aTOM HEOOXOAUMO YUMTbIBATb
napameTpbl kabensi: cedeHne Xun, MUHUManbHbIN paguyc n3rnba n ap.

4.2.3.9 Pac4yeTHble CYETUYMKM 3anpeLlaeTcs MCnonb3oBaTb B Kade-
CTBe AaTyMka Wfn onpalimBaTb YCTPOMNCTBaMW, He BXOASLIMMU B COC-
TaB ACKYQ.

4.2.4 Y4yeT C npUMEHEHMEeM U3MepUTesIbHbIX TPaHC(OpPMaTopoB

4.2.4.1 TpaHcdopmaTtopbl ToKa 45151 pacHEeTHOro yydeTta JOMKHbl UMETb
Knacc TodHocTu He Hke 0,5S. Kaxkgasa nocnegoBaTtenbHas Lienb ctatuye-
CKOro CYETHYMKA [OKHA MOAKIYATLCSA K OTAENbHON BTOPUYHON M3MepK-
TenbHON 06MOTKe TpaHcdopmaTopa Toka.

4.2.4.2 TpaHccopmaTopbl HaNPsKEHWS, YCTaHaBMMBAEMble B TOYKaX
yyeTa, [OIMKHbI UMETb KIacc TOYHOCTM He Huke 0,5.

4.2.4.3 NamepuTenbHble TpaHcOpMaTopbl TOKa, yCTaHaBnMBaemble B
TOYKax pacyeTHOro y4yeta Ha NuHuAxX HanpsbkeHnem 110 kB v Bbiwe ¢ ro-
noBbiM nepetokom 6onee 100 Toic. MBT 4, OMKHBI UMETb HE MEHee ABYX
BTOPUYHbIX MU3MEPUTENbHbIX OOMOTOK, K KOTOPbIM HE3ABMCUMO MOAKIIHOYa-
HOTCS TOKOBbIE LIENM OCHOBHOTO 1 Ay6nupytoLero pacyeTHbIX CHETYMKOB.

MopgkntoveHne K BTOPUYHOM 0OMOTKE TpaHCOpMaTopoB TOKa, K KOTO-
pbiM MOAKMIYEHa nocnegoBaTefibHas Lenb CTaTUYeCcKoro cHeTyrka, apy-
rMx NpUBOPOB TEXHUYECKMX U3MEPEHUIA, CPELACTB aBTOMATMKN U 3aLLMTHI,
3anpeLLaeTcs.

Mo cornacoBaHWO CTOPOH NPW MCMOMBb30BaHUN OCHOBHOIO U Oy6nu-
pyIOLLEro CTAaTUYECKUX CHETHMKOB JOMycKaeTcsa nocneoBaTernibHOe BKIO-
YeHne TOKOBbIX OOMOTOK BO BTOPUYHYIO M3MEPUTENbHYI0O 0BMOTKY TpaHc-
dopmaTtopa Toka B Kaaon gpase ¢ 00s3aTenbHON NPOBEPKO MO Harpy3ke
BTOPUYHbIX OOMOTOK TpaHCHOPMaTOPOB TOKA.

Vcnonb3oBaHne NpoMeXyTOYHbIX TpaHCopMaTopoB ToKa Anst BKIHO-
YEeHUs1 paCcyYETHBIX CHETYMKOB 3anpeLuaeTcs (UCKknoveHre cm. B 4.2.4.6).

4.2.4.4 HoMUHarnbHbIe 3Ha4YEeHNS NEPBUYHBIX TOKOB U Hanps»KeHun ns-
MepUTENbHbIX TPAHCHOPMAaTOPOB TOKA U TPAHCAOPMATOPOB HaNPSXKEHNS
[OMKHbI COOTBETCTBOBAaTL MakCMMarbHbIM pabovynMm 3HAYEHMSIM TOKa U
HanpsbKeHUs B TOYKax yyeTa.

[onyckaeTcsi npyMeHeHne TpaHCOPMaToOpOB TOKa C 3aBblLLUEHHbIM
KoadppurumneHToM TpaHcopmaLmm (Mo yCroBUsIM 3NeKTPOANHaMUYECKON
N TEPMUYECKON CTOMKOCTU UMW 3aLLUThbl LUMH), €CNN MPU MakcMmarbHON
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Harpyske npucoeavHeHus TOK BO BTOPUYHOW 0OMOTKe TpaHcdopmartopa
Toka Oyget coctaBnaTb He MeHee 40 % HOMWHANbLHOroO TOKa CYETYMKA, a
npv MUHUMansHon paboyen Harpy3ke — He MeHee 5 %.

4.2.4.5 Harpy3ka BTOpMYHbIX OOMOTOK M3MEepUTENbHbIX TpaHCchopMa-
TOPOB, K KOTOPbIM NPUCOEANHSAIOTCA CHETUMKM, HE AOMMKHA NPEeBbIWAaTh HO-
MWHanbHbIX 3HAYEHWI.

CeyeHne 1 gnuHa coeguHUTENbHBIX NPOBOAOB BO BTOPUYHBIX LiEMsX
HanpshkeHns Ans TpaHCOPMaTOpPOB HaMpsiXeHUs pacyeTHOro y4yerta
AOIMKHbI ObITb TAKUMK, YTOObI MOTEPU HaMPSHKEHUSI B 9TUX LIENsAX COCTaB-
nanu He 6onee 0,2 % OT BTOPUYHOTO HOMUHASBHOTO HANPSXXEHNSA TPaHC-
¢opmaropa.

4.2.4.6 [1na obxogHbix BbikmtovaTenen 110 n 220 kB co BCTpoeHHbIMU
TpaHcdhopmaTopaMmn Toka AOMyCKaeTCsl CHDKEHME Knacca TOYHOCTU 9TMX
TpaHCOpPMaTOPOB Ha OAHY CTYMEHb MO OTHOLUEHUIO K YKa3aHHbIM BbILLE.

[na obxoagHoro Bbikntoyatens 110 kB n wmHocoeanHUTENBHOTO (MexX-
AycekumoHHoro) Beikmtovatens 110 kB, ncnonb3dyemoro B kavectse 06-
XOOHOrO, C OTAENbHO CTOAWMMM TpaHcdopMaTopamu Toka (MMerLwmumn
He Gonee Tpex BTOPMYHbIX OBMOTOK) AOMYCKAETCH BKIOYEHUE TOKOBbIX
Lienen c4yeT4ymMKa COBMECTHO C LiensiMu 3aluTbl NpU MCMOMNb30BaHUM Mpo-
MEXYTOYHbIX TPaHCOpMaToOpOB ToKa Krnacca TOMHOCTU He bonee 0,5, npu
3TOM JO0MYyCKaeTCs CHWPKEHME Knacca TOYHOCTU TpaHCdopmMaTopoB ToKa
Ha OfHy CTyneHb.

Takoe e BKIIOYEHVE CHETUMNKOB W CHIDKEHUE Knacca TOYHOCTU TpaHC-
dopmaTopoB TOKa AOMYyCKaeTCsa AMs LWMHOCOEANHUTENBHOIO (MeXayCceK-
LIMOHHOrO) BbIKNtoYaTensa Ha HanpskeHve 220 kB, ncnonb3yemoro B Ka-
YecTBe 06XOOHOrO, C OTAENbHO CTOSALWMMU TpaHcgopmaTtopammn Toka 1 Ha
HanpsbkeHne 110—-220 kB co BCTpOEHHbIMM TpaHcopMaTopamMm ToKa.

4.2.4.7 Ina nuTaHUs Lenen CYETYNKOB MOTYyT NPUMEHATLCSA Kak OAHO-
dasHble, Tak 1 TpexdasHble TpaHcOpPMaTopbl HAMPSHKEHWS, B TOM Yucne
YyeTblpex- U NATUCTEPXKHEBBIE, UCMONb3yeMble A5 KOHTPOMS N30NALUN.

4.2.4.8 Llenu yyeTa cnegyeT BbIBOAUTb Ha UCNblTaTeNbHbIE Broku, ca-
MOCTOATENbHbIE COOPKM 3aXMMOB, PaCMONOXeHHbIe B CeKuuM B obLuem
psigy 3aXKMMOB, UMW N3MepUTErbHbIE KITEMMBI.

WcnbiTatenbHble 6mokn, camocTosiTenbHble COOPKU 3aXXMMOB 1 13Me-
puTenbHble KreMMbl JOMKHbI obecneymBaTb 3aKopavnBaHne BTOPUYHBIX
Lenen TpaHcOpMaToOpOB TOKa, OTKIOYEHNE TOKOBbIX Lienen cyeTymka v
Lenen HanpshkeHWs B Kaxaoun ase CHETYMKOB MPU MX 3aMeHe Unu npo-
BEpKe, a Takke BKMoYeHWe obpasLoBOro cyetymka 6e3 oTcoedvHeHus
NpoBOAOB U Kabenew.

Bce coeguHeHnst BTOPUYHbIX Liener TpaHchopMaTopoB ToKa M Hanps-
XEHUs1, a TakkKe ucnblTaTenbHbIX 6r10KOB, COOPOK 3aXXMMOB U U3MEpPUTENb-

39



TKIM 339-2011

HbIX KIEMM, B KOTOPbIX COEANHSIIOTCS Lienu yyeTa, A0MKHbI 6bITb onnomou-
pOBaHbl 3HeprocHabXxatoLLen opraHusaumen.

4.2.4.9 TpaHcdopmaTopbl HanpsXeHUs1 BCEX YPOBHEN HamnpshKeHUs
[OIMKHbI 3aLUMLLATECA CO CTOPOHBI BbICLLETO HanpshkeHUs COOTBETCTBYIO-
LWMMW MPeaoXpaHUTENAMN NN 3aWUTHBIMU KOMMYTaUMOHHBIMW annapa-
Tamu, 060pyAOBaHHBLIMY CUCTEMON CUrHaNM3aLumn npu ux cpabatbiBaHWu.
[Mpu 3TOM KOHCTPYKLIMS NPUBOAOB 3aLUMTHBIX KOMMYTALMOHHbIX annapaToB
Ha CTOPOHE BbICLLErO HanpsbkeHus TpaHcdopmaTopa HanpsKeHus Ans
pacyeTHOro yyeta AormkHa obecnevrBaTb BO3MOXHOCTb UX nrombrpoBa-
HMS BO BKITIOYEHHOM MOINOXEHUN.

4.2.4.10 Tpn HanM4MM HECKONbKMX CUCTEM LUMH WU MPUCOEONHEHUN
Kaxxgoro TpaHcdpopmaTopa HanpsXKeHUsi TONbKO K CBOEN cucteme A0MKHO
ObITb MPEAYCMOTPEHO YCTPOWCTBO AN MEPEKMIOYEHNS Lienen CYETYNKOB
Ka)X[,oro npncoeauHeHns Ha TpaHcdopMaTopbl HaMPSHKEHWUS COOTBETCTBY-
OLLMX CUCTEM LLIVH.

4.2.4.11 Ha nogctaHumsax notpebuTenen KOHCTPYKLUS peLleTok 1 aBe-
pei kamep, B KOTOPbIX YCTAaHOBIIEHbI NPEAOXPAHUTENN Ha CTOPOHE BbICLLE-
ro HanpsPKeHUs TpaHCOPMaTOPOB HAMPSPKEHWS, UCMONb3yeMbIX AN pac-
YeTHOrOo y4eTa, AomkHa obecneynBaTh BO3MOXHOCTb MX NIIOMOMPOBaHUS.

MpepoxpaHnTenu SOMKHbI MUMETb KOHTPOIb LIENOCTHOCTM U CUrHanmaa-
LU0 NeperopaHnst npeaoxpaHnTens.

PykoaTkun npuvBogoB pasbeanHuTenen TpaHcopmaTopoB Hanpsbke-
HMS, CNOMb3yeMbIX ANA PACYETHOrO yyeTa, AOIMKHbI MMETb npucnocobne-
HUS1 4Nst X NNomMbupoBaHus.

4.2.5 YcTaHOBKa CpeACTB y4yeTa 3JIeKTPO3Heprum

4.2.5.1 Cpeactea y4yeta anekTpoaHeprum Ha obbekTax ydeTa aHepro-
CUCTEMbI UK NoTpebuTenen 4OMmKHbI pa3MeLLaTbCs B 3aKPbITbIX MOMELLe-
HMAX C paboyrMK KNMMMaTUYECKMMM YCIIOBUSIMM, YKa3aHHbIMU B 3KCMnya-
TaLUMOHHOW LOKYMEHTaUUWM Ha COOTBETCTBYIOLLME CPEACTBA, B JOCTYMHbIX
Ons 06Cny>KMBaHUA U KOHTPONSA MecCTax, 3alUMLLEHHbIX OT BPEAHbIX BHELL-
HUX BO3OENCTBUN (3HAYUTENbHbBIX NepenagoB TeMnepaTypbl, Bnaru, nbinu,
arpeccuBHOWM XMMUYECKOW cpefbl, BUOpaumWi, yaapHbIX Harpy3oK, NOHU3M-
PYIOLLMX M NEKTPOMAarHUTHbIX U3NyYeHUiA 1 T.4.).

[onyckaeTcsa pa3melleHne cpeacTB yveTa SMeKTPO3IHEPrun B HeoTa-
NnBaeMbIX NMOMELLEHUSIX U KOpUAOpax pacnpenenuTenbHbiX YCTPONCTB
ANEeKTPOoCTaHUMI 1 NOACTaHUUN, a Takke B LWKadax Hapy>KHOW YCTaHOB-
ku. Mpu aTom B LWIKadax HapyXHOW YCTAHOBKWM OOMKeH obGecneynBatb-
Csl TemnepaTypHbIA PEXMM B COOTBETCTBUM C MACMOPTHbIMW AaHHbIMU
CPeAcCTB yyeTa.
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4.2.5.2 CpepacrBa y4yeTa areKkTpUYeCcKon SHeprny AOmMKHbI yCTaHaBMU-
BaTbCS B LWKadax, kKamepax KOMMIEKTHbIX pacnpeaenuTenbHbIX YCTPONCTB
(KPY, KPYH), Ha naHensx, wutax, B HULIAX, HA CTeHAax, UMELLMX XKeCT-
Ky KOHCTPYKUMIO. PekomeHayeTcsa KkpenneHne sTux cpeacTts B MeTannm-
YECKUX 3aLUMTHBIX LLMTKaX.

BbicoTa oT nona Ao Kopobku 3aKMMOB CHETYMKOB JOIMKHA ObITb B Mpe-
nenax 0,8-1,7 m.

4.2.5.3 B mecTax, rge nmeetcsa OonacHOCTb MexaHU4Yeckux rnospexge-
HWUIA CPeacTB yveTa UM ux 3arpsi3HeHUs], a Takke AOCTYMHbIX A4S NOCTo-
POHHMX NLL (MPOXOAbI, NECTHUYHbIE KIETKN U T.M.) CPEACTBA ydeTa AOMKHbI
pasMeLLaTbCs B 3anMparLLnXcs Ha 3aMOK LKadax C OKOLLKaMU Ha YPOBHE
Tabrno cpencTB y4eTa Ans BU3yarbHOro KOHTPOIsS UX NokasaHui.

PekomeHayeTcsa ycTaHaBnMBaTh aHanorMyHble Wwkadbl U Ang COBMECT-
HOro pa3MeLleHust TpaHcopMaTopoB Toka, cyeTymkoB M YCI1 npu Bbl-
NOMHEHUN y4yeTa y notpebuTenen Ha CTOPOHE HU3LLEro HanpsbkeHust (Ha
BBOAAX).

4.2.5.4 KOHCTPYKUMM 1 pa3Mepbl LIKadoB, HULL, LLMTKOB U T.M. AOMKHbI
obecneunBatb yA0OHbIN AOCTYM K 3aXXMMaM CHETYMKOB U TpaHcdopmaTo-
poB TOKa C Uenbto yaobHon n 6esonacHon 3ameHbl npubopoB. KoHCTpyk-
uMs KpenneHusa NpmbopoB yveTa Ha NaHensax 1 B Wkadax JomkHa obecne-
YnMBaTh BO3MOXHOCTb UX YCTAHOBKM U CbeMa C NULIEBON CTOPOHbI.

4.2.5.5 OnekTponpoBoaKka K CHETUYMKAM N U3MepUTENbHBIM TpaHcdop-
mMaTopam [JOIpKkHa oTBevaTb TpeboBaHMAM, NpMBEAEHHbIM B rnasax 2.1 un
3.4 [2]. B anekTponpoBoAKe K paCYETHLIM CHETHYMKAM He AOMYCKaloTCH nan-
K ¥ NPOMEXYTOUHbIE COEAMNHEHNS.

4.2.5.6 CeueHure NpoBOOoOK U kabenen, NpucoeanHSeMbIX K cHETYMKAM,
OOIMKHO NPUHMMAaTLCS B COOTBETCTBUM C NyHKTOM 3.4.4 [2].

4.2.5.7 NMpy MOHTaXe 3NeKTPONPOBOAKN ANSA NPUCOEOUNHEHUS CYET-
YMKOB HEMOCPEACTBEHHOIO U TpaHCOPMaTOPHOro BKIOYEHUA aAns 6es-
onacHoro nposefeHus paboT No npoBepke paboTbl y3na yveTa, CHATUS
BEKTOPHbIX AuarpaMM M U3MEPEHUI TOKOBLIMM Kreljamu Heobxoanmo
npegycMmaTtpuBatb BEPTUKANbHO PAacroOfOXeHHble OT LIOKOMS cyeTynka
NPSIMONMHENHbIE YYaCcTKU NPOBOAOB ANVHON He MeHee 120 mm. O6o-
JlovKka HyneBoro nposogda Ha agnvHe 100 MM nepen CHETYMKOM AOMKHA
MMETb OTNIMYUTENBHYIO OKPACKY UINK crieunarnbHyo MEeTKY, a (pasHbIX Mpo-
BOAOB — Hagnexaliee coefuHeHue, pacronoXeHue, Haanucu, Mapku-
POBKY, pacLBETKY.

4.2.5.8 [Ins 6e3onacHon YCTaHOBKM WM 3aMeHbl CYETYMKOB B CETSIX
HanpsbkeHvem o 660 B gormkHa npegycmaTpuBaTbCst BOSMOXHOCTb OT-
KITFOYEHNsT CHETUYMKA YCTAHOBMNEHHBIMW OO HErO: Ha paccTosiHMM He Gonee
10 M — KOMMYTaLMOHHbIM annaparTom ¢ NpucnocobrneHamMm 4ns onnoméu-
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poBaHus (4115 CHETYMKOB HEMOCPELCTBEHHOTO BKITIOYEHMS); HA PACCTOAHMM
He 6onee 0,5 M — ucnbiTaTeNbHOM KOPOOKOW (AN CHETYMKOB TpaHcopMa-
TOPHOTO BKMtoYeHUs). CHATUE HaNPsSKEHWUst JOMMKHO NpefycMaTpuBaThbes
€O Bcex has, npucoeanHsieMbIX K CHETUUKY.

M3amepuTenbHble TpaHcopmMaTopbl TOKA, WCMOMb3yemble Ans npu-
COEANHEHNST CHETYMKOB B CETAX HanpshkeHnem go 660 B, gomkHbl ycTa-
HaBMMBaTbCA MOCME KOMMYTALMOHHbLIX annapaTtoB MO HamnpaBneHuto
NOTOKa MOLLHOCTW.

4.2.5.9 3azemneHue (3aHyneHne) CHETYNKOB N TpaHCHOPMaTOPOB TOKa
[OOIMKHO BBIMOSMHATLCA B COOTBETCTBMM C Noapasgenom 4.3 HacToswero
TKI. 3aszemnsiowme 1 Hynesble 3alMTHbIE NPOBOAHMKA OT CHETYMKOB U
TpaHcopMaTopoB ToKa HanpshkeHvem Ao 1 kB oo Gnwkariwen cOopku
32XMMOB AOMKHbI ObITb MEAHbIMU.

4.2.5.10 Ha o6bekTax y4yeTa 3HEeprocucteMbl U NoTpedbutenemn peko-
MEHZYeTCs yCcTaHaBNMBaTb TpaHCOpMaTopbl TOKa C CepAevHuKamun n3
HaHOKPUCTamNMMYeCcKMX CnnaBoB Unmn TpaHcopmaTopbl ¢ KOMOUHUPOBAH-
HbIMU cepaeyYHnKamm.

4.2.6 TexHNYECKUI YYET INEKTPOIHEPrum

4.2.6.1 Ha anekTpocTaHUMAX CpPeAcTBa TEXHUYECKOro y4yeTta cnegyer
yCTaHaBMnMBaTb B CUCTEME COOCTBEHHbIX HYXA ANnA obecneyeHnss BO3MOX-
HOCTW onpefeneHns TEXHUKO-SKOHOMUYECKUX MoKasaTenen. YcTaHoBKa
CYETYMKOB aKTMBHOW 3MEKTPO3IHEPTnM LOIMKHA NPOU3BOAUTLCS Ha Npucoe-
OVHEHMAX SMNEeKTPOABUraTenen, NUTALWMXCS OT LUMH pacnpeaenuTernbHO-
ro yCTpOMCTBa OCHOBHOTO HanpsikeHus (Bbiwe 1 KB) COGCTBEHHbIX HYXA, 1
B Liensx BCex TpaHCopMaTopoB, NMUTAKLLNXCH OT TUX LLUKUH.

4.2.6.2 [In aneKTpocTaHumi ¢ NonepevHbIMU CBA3SMU, UMEIOLLMX 06-
LM NaponpoBoOf, HA CTOPOHE reHepaTOPHOrO HAMPSXKEHUS MOBbILLAKLLNX
TpaHcOpPMaTopoB AOMKHa NpeaycMaTpuBaTbCs TEXHUYEcKask BO3MOX-
HOCTb YCTaHOBKM (B YCMOBWSIX 3KCMIyaTauMm) CHETHYMKOB TEXHUYECKOTO
yyeTa aKkTUBHOW 3NEeKTPOSHEPrun, UCMoNb3yeMblX ANs KOHTponsa paboTbl
pacyeTHbIX FreHepPaTOPHbIX CYETHMKOB.

4.2.6.3 Ha noactaHUmsiX 3HEProcucTeMbl C HOMUHAMbHBIM NEPBUYHBLIM
HanpsbkeHnem 35 KB 1 BblilLe CHETHMKIN aKTUBHOW 3NEKTPOIHEPrn criegyet
yCTaHaBMNMBaTb AJ11 CTOPOH CPEAHEro U HU3LLEro HamnpsikeHUM CUIoBbIX
TpaHC(OPMaTOPOB U Ha KaXOoW OTXoAsllen NUHUM anekTponepenadu
6 kB u Bbilwe, HaxoasiLLencsa Ha 6anaHce SHepProcUcTeMbI.

CUeTumnKM peakTUBHOW 3NEeKTPOIHEePrum Ans TEXHUYECKOro yyeTa cre-
OyeT ycTaHaBnNMBaTb Ha CTOPOHAX CPEAHEro U HU3LLEro HanpPsXXEHUN CUno-
BbIX TpaHcopMaTopoB NoacTaHuui aHeprocuctem 35 kB n Bbiwe.
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4.2.6.4 [1na NnOAKMOYEHUA CHETUMKOB TEXHNYECKOrO yyeTa AonyCcKaeT-
€S UCMoNb30BaHMe TpaHCopMaTopoB ToKa kracca TouHocTn 1,0, a Takke
BCTPOEHHbIX TPaHcopMaTopoB ToKa Knacca TO4HOCTM Huxe 1,0.

TpaHchopMaTopbl HaNpPsSXXeHWs, MUCNomnb3yemble Ans MOAKMHYEeHUS
CYETYMKOB TEXHUYECKOTO y4eTa, MOryT MMETb KNnacc TOMHOCTH Hike 1,0.

MoTepn HanpshkeHWs BO BTOPMYHBIX Lensx OT TpaHcdopmaTopoB
HanpsPKeHWUS OO0 CYETYMKOB TEXHWUYECKOro yyeTa [OSKHbl COCTaBNSATb
He Goree 0,25 % OT BTOPWYHOrO HOMMWHAMNBHOTO HaMPSXXEHUsT TpaHC-
dopmaTopa HanpspKkeHust.

4.2.6.5 Ha npegnpuaTusax Ana opraHn3auum KOHTPOMs 3neKTponoTpe-
6neHns obbekTamu, a Takke ANS KOHTPOmns 3a cobniogeHnem nMMUTOB
pacxofa aneKkTPOIHepruy Lexamu, TEXHOMOTMYECKUMN NINHUAMMW, OTAENb-
HbIMW 3HEProeMKUMW arperatamu, Ans onpeferneHvs pacxofa 3neKkTpo-
SHEpPrn Ha efuHULY NPOJYKUMM CPpeacTBa TEXHWYECKOro yyeTa criegyet
yCTaHaBnMBaTh:

- Ha nuTarLwwmx dugepax npeanpuaTus, eCnv pac4yeTHbIN YYeT C 9TUM
npeanpusaTeM BedeTCs Mo CYETYMKaM, YCTaHOBMEHHbIM Ha MOACTaHLUMAX
U 3NEKTPOCTaHLUMAX SHEPrOCUCTEMBI;

- Ha TIUWHWAX, MUTaWMX BHYTPM3aBOACKME TpaHCHOPMAaTOpHbIE
NOACTaHLUMW, M Ha BCEX NMHUAX K SMEKTPONpUEeMHUKaM HampspkeHnem
Bbille 1 kB;

— Ha HM3KOWN CTOPOHE TpaHCOPMaTOpPOB BHYTPU3aBOACKMX NMOACTaH-
LM N Ha OTXOAALLMX NUHNAX HanpsbkeHnem o 1 kB.

4.2.6.6 lMpu nutaHuM oT TpPaHCHOPMAaTOpPOB BHYTPM3aBOACKUX MOA-
CTaHuM MarncTpanbHbIX LUMHONPOBOAOB NO cxeme 6rnok — TpaHcdop-
mMaTtop — MarucTpanb TpaHcdopMaTopbl TOKa peKoMeHAyeTcs ycTaHaB-
nuMBaTb Ha oTnavkax K pacnpegenurtenbHbIM LMHOMPOBOAAM UMK CUIO-
BbIM MyHKTaM, a CHETYMKM pacnonaratb B ygobHbIX Ans obcnyxuBaHus
mecTax.

4.2.6.7 Ha ycTaHOBKY 1 CHATME CYETYMKOB TEXHWYECKOIO y4eTa noTpe-
6utenst paspeLueHnsi aHeprocHabxaroLen opraHM3aummn He Tpebyercs.

4.2.6.8 CpencrtBa TEXHUYECKOTO yveTa 3MeKTPO3HEPrnM OOIMKHbI Ha-
XxoamnTbcs Ha GanaHce notpebutenen n obecnyxuBaTbCcs nNoTpedbutenamm.
[ns opraHnsaumm TEXHUYECKOro yyeTa A0MnycKaeTcs NCNonb3oBaHne arek-
TPOMEXaHNYECKUX NN CTaTUYECKUX CHETHYMKOB C MMMNYMbCHBIMU BbIXOAA-
MK (NpaBo BbIOOpa y noTpebutens).

4.2.6.9 CYETYMKM TEXHNYECKOrO yYeTa aKTUBHOW ANEKTPOIHEPTUN MO-
ryT umeTb knacc TouHocTn 1,0 n Hke. Knaccel TOYHOCTU CHETHMKOB TeX-
HWYECKOrO y4YeTa peakTUBHOWN 3MNeKTPO3Heprnm AonyckaeTcs BblbupaTb Ha
OfHY CTYMNeHb HWXe COOTBETCTBYIOLLErO Kracca TOYHOCTU CYETUYMKOB TEX-
HMYECKOro y4eTa akTVBHOW 3NEKTPOIHEPTUM.
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4.3 3asemneHue u 3alWMTHbIE Mepbl ANeKTPobe3onacHoOCTH
4.3.1 O6LKe nonoxeHus

4.3.1.1 Tlogpasgen 4.3 HacTtosawero TKI pacnpocTpaHsieTcsi Ha Bce
3NEKTPOYCTAHOBKMN MNEPEMEHHOIO M MOCTOSIHHOrO TOKa HanpshKeHuem
00 1 kB u Bbiwe 1 cogepxuT o6Lime TpeboBaHUsA K UX 3a3eMMeHnIo 1 3a-
LUMTE NIOAEN U KUBOTHBIX OT MOPAXKEHUS SMEKTPUYECKMM TOKOM Kak B HOp-
ManbHOM pexume paboTbl 3NEKTPOYCTAaHOBKW, Tak U MpU MOBPEXAEHWM
N30NSLUN.

[ononHuteneHble TpeboBaHWA NpuBeAEHbl B COOTBETCTBYHOLLMX pas-
nenax TKI.

4.3.1.2 DneKTpoyCcTaHOBKM B OTHOLUEHUWM Mep anekTpobesonacHocTu
pasgensTcs Ha:

— 9MEeKTPOYCTaHOBKM HanpsikeHneM Bbiwe 1 kB B ceTax ¢ rmyxo3asem-
NEHHON nnn 3MEKTUBHO 3a3€MITEHHOW HENTPArbIO;

— 9MNEeKTPOYCTaHOBKUN HanpsbkeHneM Bbiwwe 1 kB B ceTsix ¢ nsonnposaH-
HOM MNW 3a3eMMeHHON Yepe3 Ayroracsiuin peakTop Unm pesuctop Hen-
Tpanbko;

— 3MNeKTPOYCTaHOBKMN HanpsbkeHnem Ao 1 kB B ceTsix ¢ rnyxo3asemneH-
HOW HEeMTpanbto;

— 3MEeKTPOYCTaHOBKU HanpsikeHneM o 1 kB B ceTsx ¢ nsonvposaHHoM
HenTpanbto.

4.3.1.3 B anekTpuyeckux ceTax HanpshkeHnem o 1 kB ncnonbaytotes
cnepyLine CUCTEMBI:

/i

L1 — L+
K ncTouHmky L2 ~
nuTaHus L3 -
PEN
a 6
HyneBon 3alnTHbIN 1 HyneBor paboyumnin NPOBOAHUKN COBMELLEHbI B OHOM
NPOBOAHVIKE:

1 - 3a3emnuTenb HeWTpanu (CpeaHe TOYKM) UCTOYHUKA NUTaHNS;
2 — OTKPbITblE NPOBOAALLIME YacTU; 3 — UCTOYHUK NUTAHUSA NOCTOSHHOO TOKa

PucyHok 4.3.1 — NMoacucrtema TN-C nepeMeHHoro (a) u noctosiHHoro (6) Toka
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1) cuctema TN - cuctema, B KOTOPOW HEWTParb UCTOYHMKA NMUTaHWS rITy-
X0 3a3eMrieHa, a OTKpbITble NMPOBOAALLME YACTU IMNEKTPOYCTaHOBKM NpUcoe-
OVHEHbI K ryX0o3a3eMSIeEHHOW HeNTpanu UCTOYHUKA NOCPEeaCTBOM HyNeBbIX
3aLUMTHBIX NPOBOAHMKOB. [loapasgensieTcsa Ha cnegyoLime NnogcUCTEMbI:

- nogcuctema TN-C - cuctema TN, B KOTOPOWN HYNEBOMN 3aLUUTHbLIV U
HyrneBon pabo4min NPOBOAHMKN COBMELLIEHbI B OOHOM NPOBOAHMKE Ha BCEM
ee npoTsikeHun (pucyHok 4.3.1);

- nopcuctema TN-S - cuctema TN, B KOTOPOWN HYNEBOW 3aLLUTHbLIN U
HyneBon pabounin NPOBOAHWUKN pasfeneHbl Ha BCEM ee MPOTSXeHUU (pu-
CYHOK 4.3.2);

- nogcuctema TN-C-S — cuctema TN, B KOTOPOWN (OYHKLMN HYNEBO-
ro 3aWwmuTHOrO U HyneBoro paboyero NPOBOAHWKOB COBMELLEHbI B OAHOM

L1
L2
K ncTouHuky L3
nuTaHus
. N
7 PE
K, K N,
J._._— L3
1 2
a
3 3
ot L — - L
- _ | PEN
L= ~ -— f, M
F , PEN’ - L=
+ PE
N - '} - o€ i
i
fl L jl".‘.J LYN
= -
-1 A2 1—2 2
6

HyneBoWn 3aWwmTHbIA 1 HyNeBoWn paboynii NPOBOAHUKU pa3aeneHb:
1 — 3azemnuTenb HENTPanNM NCTOYHUKA NEPEeMEHHOro TOKa;
1-1 — 3a3emMnuUTEnb BbIBOAA UCTOYHMKA MOCTOSAHHOTO TOKA;

1-2 - 3a3emMnuTEnNb CPEAHEen TOYKN UCTOYHMKA NOCTOSIHHOTO TOKa;

2 - OTKpbITble NPOBOASLLMNE YaCTK;
3 = UCTOYHMK NUTaHWA

PucyHok 4.3.2 — NMoacuctema TN-S nepeMeHHOro (a) u noctosiHHoro (6) Toka
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NPOBOAHMKE B KAaKOW-TO ee 4acTu, HayMHas OT MCTOYHMKAa MUTaHus
(pucyHok 4.3.3);

2) cuctema IT - cuctema, B KOTOPON HEWTparb UCTOYHMKA MUTaHUS
N30NMpoBaHa OT 3eMNN UMK 3a3emnieHa Yepes Npmbopbl 1M yCTPorCTea,
uMetowme GonblUOe CONPOTMBIIEHNE, @ OTKPbITble MPOBOASLLME YacTu
3NEKTPOYCTaHOBKM 3a3eMrieHbl (pUCyHok 4.3.4);

3) cuctema TT — cucTeMa, B KOTOPOW HEWTPanb MCTOYHMKA MUTaHUS
rMyxo 3a3emrieHa, a OTKpbITble MPOBOASILLME YACTW 3MEKTPOYCTaHOBKM 3a-
3eMMeHbl NPV MOMOLLM 3a3eMISAIOWEro YCTPONCTBa, 3MEeKTPUYECKN Hesa-
BMCMMOTO OT rIyX03a3eMIeHHON HenTpanu NCToYHUKa (pucyHok 4.3.5).

B 0603HaueHusix cucteM (MoacucTem) NPUHSITO:

nepsas bykBa — COCTOSIHWE HEMTPanM UCTOYHMKA NMUTAHNS OTHOCUTENMb-
HO 3emnu: T — 3a3eMreHHas HewTpanb; | — n3onMpoBaHHasi HemTparns;

L1
K L2
NCTOYHUKY
nuTaHus L3
PEN
i< I,’ N
+ PE
LU o}
O T
1 2
a
3 3
L+ T L+
=~ | PEN
PE L.l PE
~ - 1
N —la -
A N
LSRR LY L N
I\
1-2 2
6

HyneBon 3awwuTHBbIA 1 HyneBon pabo4nii MPOBOAHUKN COBMELLEHbI B OAHOM
NPOBOAHVKE B 4acTU CUCTEMBI:
1 - 3aseMnuTeNb HeMTPanu NCTOYHNKA NePeMEHHOro ToKa;
1-1 — 3a3emnuTenb BbIBOAA UCTOYHMKA MOCTOSHHOTO TOKA;
1-2 — 3a3emMnuTenb CpeaHen TOUKM MCTOYHUKA MOCTOSIHHOIO TOKa;
2 - OTKpbITble NPOBOASALLME YaCTU, 3 = UCTOYHUK NUTAHNS

PucyHok 4.3.3 - NMopgcucrema TN-C-S nepemMeHHOro (a) U NocTosiHHOro (6) Toka
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L1
K nctouHuky 12
nuTaHus
L3
N
Y PE
1
2 3 4
a
5 5
- L+ < L+
-l I— -1
PE
3 4
6

OTKpbITbIE NPOBOASILLME HACTV SNEKTPOYCTAHOBKY 3a3eMrieHbl. HeliTpanb UCTOYHMKa
NNTaHNA N3onMpoBaHa OT 3eMInn UINn 3a3eMrieHa Yepes 6onbLuoe conpoTuerneHue:
1- conpoTusrieHne 3asemMIeHns HeI7ITpaJ'IVI WUCTOYHUKa NUTAHUSA
(ecnu nmeetcst); 2 — 3a3emnuTenb; 3 — OTKPbITbIE NPOBOASILLME YACTY;

4 - 3a3emrnisAoLLEE YCTPONCTBO 3MEKTPOYCTAHOBKMY;

5 — NCTOYHUK NUTaHNs

PucyHok 4.3.4 - Cuctema IT nepemeHHOro (a) u noctosiHHoro (6) Toka

BTOpasi OykBa — COCTOSIHME OTKPbITbIX MPOBOASLUMX YacTeN OTHOCU-
TenbHO 3eMMu:

T - OTKpbITble MPOBOASLLME YACTK 3a3eMIeHbl HE3ABUCMMO OT OTHO-
LIEHNA K 3eMne HeNTpanu UCTOYHMKA NUTAHUS UMW KaKon-Mbo TOYKM nu-
TaloLLen cetu;

N — OTKpbITblE MPOBOASALLME YACTM NPUCOEAMNHEHDI K FMyX03a3eMIeH-
HOW HENTpanu UCTOYHMKA NUTaHUS;

nocnegytowme (nocre N) OGykBbl — COBMELLEHNE B OOHOM MPOBOAHU-
Ke unu pasgeneHne yHKUMIN HyneBoro pabo4vero 1 HyneBoro 3aLMTHOro
NPOBOAHMNKOB:

S — Hynesown paboyunn (N) n Hynesow 3aWwnTHbIN (PE) NPOBOAHUKM pas-
OeneHbl;

C — cbyHKUMM HYNEBOTO 3aLLMTHOTO U HYNEBOro paboyero NpoBOAHMKOB
COBMelLLeHbl B 04HOM npoBogHuke (PEN-npoBogHuK);
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L1 L1
K uctounuky | L2 Kwucrounnky | @ L2
nuTaHNs L3 NuTaHus L3
1114 N
PE PE
U2 j‘—\g U2 jﬂ 3
a

»
'
L
-

N

w

-
|

N

il

1

OTKprTbIe npoBoAsLLne HYacTu 31EKTPOYCTaHOBKM 3a3eMI1eHbI Npy NOMOLLN
3a3eMsieHnd, SrneKkTpn4eckn He3aBUCMMOro OT 3a3eMnuTens HeVITpaJ'II/IZ
1 — 3azemMnuTenb HEMTPanNM UCTOYHMKA NEPEMEHHOro Toka; 1—71 — 3a3eMnuTens
BbIBOA@ UCTOYHMKA NMOCTOSHHOTO TOKa; 1—2 — 3a3eMnuTenb cpeaHen ToYKn
VNCTOYHMKA NOCTOSIHHOIO TOKa; 2 — OTKpbITble NPOBOAsLLINE HaCTH,
3 — 3a3emnuTenb OTKPbITLIX NPOBOASALLMX YacTen ANEKTPOYCTaHOBKMU,
4 — UCTOYHUK NUTaHNS

PucyHok 4.3.5 — Cuctema TT nepemeHHOro (a) U NocTosiHHoro (6) Toka

N - / - HyneBoit pabounii (HeTparbHbIit) MPOBOAHWK;

PE - / - 3alUMTHbIM NPOBOOHMK (3a3€MMSIOLLMUIA NPOBOAHMK, HYNEBON
3aLUUTHbIA MPOBOAHUK, 3ALLUMTHBIA NPOBOAHWK CUCTEMbI YpaBHUBAHUS MO-
TeHumanos);

PEN - § - COBMELLEHHbII HYNeBON 3alUMTHBIA U HyneBon pabounii
NPOBOHVKN.

4.3.1.4 DOnekTpuyeckasi ceTb C 9P(PEKTUBHO 3a3eMIIEHHOW HeWTpa-
nbto — TpexdadHasa anekTpuyeckas ceTb HanpsxeHvuem Boiwe 1 kB, B ko-
TOPOW KOIPPULIMEHT 3aMblKaHMS HA 3EMITIO He NpeBbIaeT 1,4.

KoadhdmumeHT 3ambikaHnsa Ha 3emnio B TpexdasHOW 3MneKTpU4ecKon
CeTM — OTHOLUEHME Pa3HOCTU MOTEHUMANIOB MeEXAy HEeNnoBpexaeHHON
dason 1 3emnen B TOUKE 3aMblKaHWs Ha 3eMM0 OPYror unu AByX Apy-
rMx a3 K pa3HoCTV NoTeHunanos Mexay hason 1 3emrnen B 9TON ToYke
[0 3aMblKaHUs.
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4.3.2 O6wue TpeboBaHusA

4.3.2.1 TokoBegyLumMe 4acTun 3NEKTPOYCTAHOBKN HE [OMKHbI ObITb 40-
CTYMHbI AN CNy4YanHOro NPUKOCHOBEHUS, @ AOCTYMHbIE MPUKOCHOBEHMIO
OTKPbITbIE Y CTOPOHHWE MPOBOASILLME YAaCTW HE OOMKHbI HaXOAWUTbLCS MOs
HanpsbKeHneM, NPeACTaBNSOLWLMM ONAaCHOCTb NMOPaXeHNs ANEeKTPUYECKUM
TOKOM Kak B HOpMarbHOM pexume paboTbl areKTPOyCTaHOBKU, TakK U Mpwu
NoBpEeXAEeHUN N30nALmn.

4.3.2.2 [1n{ 3awmTbl OT MOPaXKEHNS ANEKTPUYECKM TOKOM B HOpMarb-
HOM pexume AOMKHbI ObITb MPUMEHEHBI NO OTAEMBLHOCTY UMW B COMETaHUN
crnegyoLme Mepbl 3anThbl OT NPSMOTO MPUKOCHOBEHUS:

— OCHOBHas M30mALMsa TOKOBEOYLUMX YacTew;

- orpaxgeHusi 1 obonoyku;

- ycTaHoBka 6apbepos;

- pasmeLlleHne BHE 30Hbl OCAraeMocCTy;

— TNPUMEHEHNE CBEPXHM3KOrO (Manoro) HanpsikeHus.

[ns [OMONHMTENBHOM 3aLUWTLI OT NMPSIMOrO NPUKOCHOBEHWS B 3NEKTPO-
yCTaHOBKax HanpsbkeHnem Ao 1 kB npu Hanuuumn TpeboBaHuii opyrmx pas-
nenos Hactoswero TKI n cooTBETCTBYHOLLMX MaB [2] cnegyeT NpUMEHSTb
YyCTPOWCTBa 3aLUMTHOrO aBTOMaTUYECKOrO OTKMYEHUS NUTaHusa (Hanpu-
Mep, YCTPOMCTBO 3aLUMTHOrO OTKITFOYEHUS C HOMUHAIBHBIM OTKIOYaoLWUM
anddepeHumnansHbIM Tokom He 6onee 30 MA).

4.3.2.3 [ns 3awuTbl OT MNOPaKEHNSA SMEKTPUYECKMM TOKOM B Cryyae
NOBPEXAEHNSA N30NSALMUN OOMKHbI ObITb NPUMEHEHbI MO OTAENLHOCTY N B
coyeTaHuu criegytoLlme Mepbl 3aLmThl NP KOCBEHHOM NMPUKOCHOBEHWN:

— 3alNTHOE 3a3eMIIEHNE;

— 3alUMTHOE 3aHyreHue;

- 3alMTHOE aBTOMATUYECKOE OTKITIOYEHNE NUTAHUS;

— ypaBHMBaHWE NOTEHLUMNATOB;

— BblpaBHMBaHWE NOTEHLNATIOB;

— OBOWMHAsA UNK yCuneHHas n3onsaums;

— CBEpPXHM3Koe (Manoe) HanpsKeHue;

— 3alNTHOE ANEeKTPUYECKoe pasgeneHne uenew;

- nsonupyoLLme (HeNnpoBoAALLME) NOMELLEHNS, 30HbI, MIOLLAAKN.

4.3.2.4 Mepbl 3aLUMTbI OT MOPAKEHUS ANEKTPUHECKNM TOKOM LOIHKHbI
ObITb NPEAYCMOTPEHBI B 3MEKTPOYCTAHOBKE UM ee YacTn nmbo npumeHe-
Hbl K OTAEMbHbLIM 3NEKTPONPUEMHMKAM U MOTYT ObiTb peanusoBaHbl Npu
N3roTOBNEHNN anekTpoobopyaoBaHns, NMbo B MpoLecce MOHTaXa afek-
TPOYCTaHOBKM, NGO B 060MX Criyyasix.

MpumeHeHve OByx u Gonee mep 3alWuTbl B 3MEKTPOYCTAHOBKE HE
[OOIMKHO OKasblBaTb B3aWMHOMO BMUSHUS, CHWXaroLero ahdEKTUBHOCTb
KaXKOoM U3 HUX.
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4.3.2.5 3awmTy npy KOCBEHHOM MPWKOCHOBEHWUW CIEAYET BbINOMHATb
BO BCEX ClyYasiX, €Crn HanpshkeHne B ANeKTpoycTaHoBKe npesbiwaeTt 50 B
nepemeHHoro n 120 B nOoCTOSAHHOrO TOKa.

B nomeLleHusax ¢ NoBbILLEHHON ONacHOCTbI0, 0COB0 OMacHbIX N B Ha-
PY>KHbIX YCTAHOBKAaX BbIMOSIHEHME 3ALUMUTbI MPU KOCBEHHOM MPUKOCHOBE-
HUM MOXeET noTpeboBaTbes Npu Gornee HU3KMX HanpsKeHUsIX (Hanpuvep,
25 B nepemeHHoro n 60 B noctoaHHOro toka mnun 12 B nepemMeHHOoro 1
30 B nocTtosiHHOro ToKa) Npu HanM4Mn TpeboBaHW COOTBETCTBYIOLLMNX pas-
nenos HacTosuero TKIT.

3almTa oT NPSIMOro NPUKOCHOBEHMS He TpebyeTcsi, ecnn anekTpoobo-
pyLOBaHWE HaXoQUTCS B 30HE CUCTEMbI YypaBHMBAHUS NOTEHLMANOB, @ Hau-
bonbluee paboyee HanpskeHWe He npeBbiwaeT 25 B nepemeHHoOro nnu
60 B nocTosiHHOro Toka B nomeLlleHnsax 6e3 noBbILLEHHOW onacHoCTU 1 6 B
nepemMmeHHoro unun 15 B NoCTOAHHOIO ToKa — BO BCEX OCTarbHbIX Cly4asx.

Mpumeyarve - 3aeck U fanee B pasaerne HanpshkeHe nepeMeHHOro Toka 03Ha4aeT cpes-
HEKBAZLPATUYHOE 3HAYEHWE HAMPSHKEHUS MEPEMEHHOTO TOKA; HanpshKeHWe MOCTOSIHHOTO ToKa —
HanpsKeHWe MOCTOSIHHOTO UMM BLIMPAMIIEHHOTO TOKA C COAEPXaHWeM nyrbcaumin He Goree
10 % OT cpeAHeKBaApaTUYHOO 3HaYEHNSI.

4.3.2.6 [1nd 3a3eMneHns areKkTpoyCTaHOBOK MOTYT ObITb MCMOMb30BaHbI
NCKYCCTBEHHbIE U eCTeCTBeHHble 3azemnutenu. Ecnu npy ncnonb3oBaHun
€CTECTBEHHbIX 3a3eMiuTenen COMpOTMBIIEHVE 3a3eMIAOLLMX YCTPONCTB
U1 HanpsbKeHne NPUKOCHOBEHMSA MMEeeT OONyCTMMOe 3HayeHue, a Takke
obecneunBaloTC HOPMUPOBAHHbLIE 3HAYEHUS HamnpsKeHWUs Ha 3a3eMnso-
LLleM YCTPOWCTBE M AOMNYCTMbIE MIOTHOCTU TOKOB B €CTECTBEHHbIX 3a3eM-
NUTENsIX, BbINMOSTHEHWE NCKYCCTBEHHbIX 3a3eMUTENEN B aNeKTPoyCTaHOBKaxX
0o 1 kB He obsAsaTtenbHo. Mcnonb3oBaHne eCTECTBEHHbIX 3a3eMnuTenen B
Ka4ecTBe aNeMeHTOB 3a3eMINSIOLWLMNX YCTPONCTB He AOMKHO MPUBOANTDL K MX
NOBPEXAEHNIO NPV NPOTEKAHWM MO HUM TOKOB KOPOTKOTO 3aMblKaHUst UMn K
HapyLUeHWo paboTbl YCTPOWCTB, C KOTOPbIMU OHW CBA3aHbI.

4.3.2.7 [nsa 3a3emneHns B ANEeKTPOYCTaHOBKAX PasHbIX Ha3HaYeHU un
Hanps>KeHUn, TeppuTopuanbHO CONMXKEHHBIX, Kak NPaBunmno, NpUMeHseTcs
oaHo obLee 3a3emMnstoLLee YCTPOWCTBO.

3asemnsiollee yCTPOMCTBO, WCMOMb3yeMoe AN 3a3eMIeHUst anek-
TPOYCTAHOBOK OAHOMO MMM PasHbIX Ha3HaAYEHUW N HanpPsPKEHWN, OOMKHO
YOOBIETBOPSATL BCeM TpeboBaHMAM, NPeabABNAeMbIM K 3a3€MIEHNI0 3TUX
3MEeKTPOYCTaHOBOK: 3aLUMTbI NOAEN OT NOPaXeHUs ANeKTPUYECKUM TOKOM
NPV NOBPEXAEHUN U30MALMK, YCIIOBUAM PEXMMOB paboTbl CeTel, 3aLnTbl
3MNeKTpoobopyAOBaHNS OT NepeHanpskeHns u T. 4. B Te4eHue BCero ne-
pvioga aKcnnyaraumu.

B nepsyto oyepenb JOMKHbI ObITb COBntoAeHbl TPebGoBaHMSA, NpeabsiB-
nsiemMble K 3aLMTHOMY 3a3eMIIEHUIO.
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3asemnstoLme yCTponcTBa MOSTHME3ALLMTbI BbINMOMHAKTCS B COOTBET-
ctBum ¢ CTB N IEC 62305-3 n CTB N IEC 62305-4 1, kak npaBunno, JOmx-
Hbl ObITb OOLWMMK C 3a3eMNSAOLLMMN YCTPONCTBaAMU 3aLLMTHOrO 3a3emMre-
HWSI ANEKTPOYCTAHOBOK 34aHUIA N COOPYXXEHUN.

Mpu BbINOMHEHWUN OTAENBHOMO (HE3ABMCUMOTO) 3a3eMnuTens Anst pa-
60o4ero 3asemMneHns no ycrnosusim paboTbl HPOPMALMOHHOIO UK Apyro-
ro YyBCTBUTENBLHOIO K BO3AENCTBUIO NoMex 060pyaoBaHus LOMKHbI ObiTb
NPUHATLI cneunanbHble Mepbl 3alnThl OT NOPaXEHUS 3NIEKTPUYECKUM TO-
KOM, UCKMoYatoLMe OgHOBPEMEHHOE NPUKOCHOBEHME K YacTaM, KOTopble
MOryT OKa3aTbCs Mo OMacHON Pa3HOCTbIO MOTEHLMAanoB Npu noBpexae-
HUW n3onaumn.

[Ona obbeanHeHns 3a3eMnsoLWwmX YCTPOWCTB pasHbIX 3AMeKkTpoycTa-
HOBOK B OHO 06Llee 3a3emnisioLLee YCTPOMCTBO MOryT OblTb MCMOMb30-
BaHbl €CTECTBEHHbIE U MCKYCCTBEHHbIE 3a3eMISIOLLNE NPOBOOHUKN. WX
YMCNO AOMKHO OblTb HE MeHee ABYX, ceyeHue — He MeHee 6Gonbluero
13 CeYeHU 3a3eMINSALLMX NPOBOAHUKOB 06beaNHAEMbIX 3a3eMIISAHOLLINX
YCTPONCTB.

Mpu obbeanHeHnn 3azemnsiowmx yctporcts OPY pasnuyHoro knac-
ca HanpsiKeHWn, HaxoasimMxca Ha TeppuTopumn noactaHumn 35—-750 kB,
MeXay HUMU HeobXxoaMMO MPoKNnaAbiBaTb HE MEHEE YEThIPEX 3a3eMIIsito-
LLMX NPOBOAHMKOB.

4.3.2.8 Tpebyemble 3HAYEHUSA HANPSPKEHUIA NPUKOCHOBEHMWS U COMpPO-
TUBINEHMS 3a3eMMAILLUX YCTPOWCTB MPU CTEKAHMUN C HUX TOKOB 3aMblKaHUS
Ha 3eMo 1 TOKOB YTEYKM AOIMKHbI ObITh 0becnedeHbl nNpu Hanbonee He-
GnaronpuaTHBIX ycnoBusix B noboe Bpems roga.

Mpu onpeaenexHnn ConpoTMBNEHUS 3a3EMITAIOLLMX YCTPOWUCTB AOSKHbI
ObITb YUYTEHbI MCKYCCTBEHHbIE Y €CTECTBEHHbIE 3a3eMITUTENMN.

Mpu onpegenexHnn yoenbHOro ConpoTUBEHMS 3EMIIN B Ka4eCTBe pac-
YEeTHOro criegyeT NPYHUMAaTh ero Ce30HHOE 3HadYeHne, COOTBETCTBYHOLLEE
Hanbornee HebnaronPUsTHBIM YCIOBUSM.

3asemnisioLne yCTponcTBa AOSMKHbI ObiTb MEXaHU4eCKM MPOYHbIMU,
TEPMUYECKN U OUHAMUYECKM CTONKMMU K TOKaM 3aMblKaHUs! Ha 3eMITH0.

KoHTponb 3a3eMnsitoLmx yCTPOUCTB HEOOXOAUMO BbIMOMHSATL B COOT-
BeTcTBMM ¢ TKIT 181-2009.

4.3.2.9 DBnekTpoycTaHOBKM HanpsbkeHuem Ao 1 kB >xunbix, obuie-
CTBEHHbBIX 1 MPOMBbILUMEHHBIX 34aHWIA Y HAPY>KHbIX YCTAaHOBOK AOIMKHbI, Kak
npaBuIio, nomnyyaTtb NUTaHWe OT UCTOYHUKA C FyX03a3eMIIEHHOW HenTpa-
Nblo € NpUMeHeHnem cuctemol TN.

Ona 3awmnTbl OT NOPAXEHUSA INEKTPUYECKUM TOKOM MpPU KOCBEHHOM
NMPUKOCHOBEHUM B TAKNX 3MIEKTPOYCTAHOBKAX JOIMKHO ObITb BbINOMHEHO aB-
TOMAaTMYECKOE OTKITYEHUE NuTaHus B cooTBeTcTBum ¢ 4.3.5.3, 4.3.5.4.
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TpeboBanus k Beibopy cuctem TN-C, TN-S, TN-C-S ansi KOHKPETHbIX SMeK-
TPOYCTaHOBOK MpMBEAEHbI B COOTBETCTBYHOLLIMX pasgenax HactosLero TKI.

4.3.2.10 [luTaHve aneKkTpOycTaHOBOK HanpsixeHvem fo 1 kB nepe-
MEHHOro TOKa OT UCTOYHMKA C M30NIMPOBAHHON HENTParbio C NMPUMEHEHU-
em cuctembl /T crneayeT BbINOMHATL, Kak NpaBumo, Npu HEAOMNYCTUMOCTH
nepepbiBa NUTaHUS MPY NEPBOM 3aMblKaHUM Ha 3EMITK0 UIN HA OTKPbITbIE
NpoBOASILLME YaCTu, CBSA3aHHbIE C CUCTEMOW YpaBHMBaHWUSI MOTEHLMATIOB.
B Takmx anekTpoycTaHoBKax Ansi 3aLUUTbl NP KOCBEHHOM NMPUKOCHOBEHMWM
npu NEpBOM 3aMblKaHWN Ha 3EMITI0 OOMKHO ObITb BbIMOMHEHO 3aLLMTHOE
3a3eMrieHe B COYETaHUM C KOHTPOMNEM M30MAUMM CETU UM MPUMEHEHbI
Y30 ¢ HOMUHanNbHbLIM OTKMYaLWUM AnddepeHumnansHbIM TOKOM He 6o-
nee 30 MA. lNpun ABOMHOM 3aMblKaHWUM Ha 3EMIK0 AOIMKHO ObITh BbINMOMHEHO
aBTOMATMYECKOE OTKITYEHUE NUTaHMs B cooTBeTCTBUM C 4.3.5.6.

4.3.2.11 lTaHne anekTpoyCTaHOBOK HanpshkeHvem Ao 1 kB oT ncrou-
HWKa C rNyx03a3eMIIEHHON HeUTpanbko U C 3a3eMIIEHNEM OTKPbITbIX MPO-
BOASLLMX YacTeln Npu NoOMOLLM 3a3eMITensl, He NPUCOEANHEHHOIO K HEl-
Tpanu (cuctema TT), fonyckaeTcs TOMbKO B TeX Criyyasx, korga ycrioBus
anekTpobesonacHocTu B cucteme TN He MoryT 6biTb 06ecneyeHsl. [ins 3a-
LUMTbI NPY KOCBEHHOM MPUKOCHOBEHUW B TaKUX 3rEKTPOYCTaHOBKaX [A0SK-
HO ObITb BbINOMHEHO aBTOMATUYECKOE OTKIOYEHNE NUTaHUs ¢ 06s13aTenb-
HblM npumeHeHrem Y30. Mpu aTom JomkHO 6bITh cobntogeHo ycnosue

R, 1. <508, 4.3.1)

roe I, — Tok cpabaTbiBaHMA 3aLUMTHOIO YCTPOMCTBA,

R, - cymmapHoe COMpOTUBIEHWE 3a3eMINTENsA U 3a3eMIIAIOLLEro
npoBoAdHWKa, Npu npumeHeHnn Y30 Ans 3alnTbl HECKOMNbKMUX 9NEKTpOo-
NPUEMHMKOB — 3a3eMMALero npoBOAHMKA Haubonee yaaneHHoro
ANeKTPonpUeMHMKa.

4.3.2.12 [pn NnpYMEHEHUN 3aLLUMTHOTO aBTOMAaTMYECKOro OTKMHYEHUS
NUTaHNs JOMKHa ObITb BbINOMHEHA OCHOBHAsi CUCTEMA YPaBHUBAHWS NMOTEH-
unanoB B cooTBeTcTBUK € 4.3.5.7, a npn HEOBXOAMMOCTM TaKkKe OOMONHU-
TenbHas cucTema ypaBHUBaHMS NOTEHUManoB B COOTBeTCTBUM € 4.3.5.8.

4.3.2.13 Tlpu npumeHeHun cuctem TN pekomeHOyeTcsi BbINOMHATb
noBTopHoe 3asemneHne PE- n PEN-NpoBOOHMKOB MUTAKOLWMX FIMHUIA Ha
BBOAE VX B 3rEKTPOYCTAHOBKU 34aHWA. [Ana nMOBTOPHOrO 3a3eMrieHust B
nepByl0 oyepenb CredyeT UCnosfb3oBaTb €CTECTBEHHbIE 3a3eMIIUTENN.
3asemnuTenb MOBTOPHOrO 3a3eMeHUs criedyeT MCnosib30BaTh Takke
N B KayecTBe 3a3eMnuUTenst Ansi MOMHMe3alnTbl, CHATUSA CTaTU4eCcKoro
3NEKTPUYECTBa C METAINNMYECKMX KPOBErb, 3alUMTbl OT 3aHOCa MOTEH-
uuanoB no BBOAUMbIM B 34aHMe NOA3EMHbIM MeTannmyeckum Tpybonpo-
BOAAM, MOBTOPHOIO 3a3eMreHus MegULMHCKOM annapaTypbl B neyebHo-
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npodunakTuyeckmx yupexaeHusax. ConpoTMeneHve 3a3emMnuTens noBTop-
HOro 3a3eMreHust Npu kKabenbHbIX NUTAKLWNX MUHUAX HE HOPMUPYETCS, 3a
UCKIOYEHNEM Cry4aeB UCMONb30BaHUS ero Ans NOBTOPHOrO 3a3eMreHust
MEeOMLMHCKON annapaTtypbl, Npy 3TOM €ro COMpOTMBIEHME pPaCTEKaHWUto
OOIMKHO BbITb He 6onee 10 OM. ConpoTuBeHNe 3a3eMIMTENs MOBTOPHOTO
3a3eMIIeHMs] NpU BO3AYLUHbIX MUTAKLWKX NMHUSX HanpsbkeHnem ao 1 kB
B ntoboe BpeMmsi roga OOIMPKHO COCTaBMATh: MONIHOe — He Gonee 5, 10 u
20 OM COOTBETCTBEHHO MpU NMHENHbIX HanpsxeHusax 690, 400, 230 B nc-
TOYHMKa TpexdasHoro Toka unu 400, 230, 133 B nctoyHnka ogHodasHoro
TOKa; ¢ oTcoeanHeHHbIMn PE- n PEN-npoBogHMKamMu nuTaowmux NnMHUN —
He 6onee 15, 30 1 60 OM COOTBETCTBEHHO NPW TEX XKE HaNPSHKEHUSIX.

BHyTpy GonbLUMX (BICOTHBIX) M MHOTO3TaXKHbIX 30aHUIA B KA4YECTBE No-
BTOPHOIO 3a3eMJIEHMS UCMONb3YETCsl CUCTEMA YPaBHUBAHUA NOTEHLMANoB
C NMPUCOEOUHEHNEM HYNEBOIO 3aLLUMTHOINO MPOBOAHUKA K FMaBHOW 3a3eM-
NSoLLEeN WnHe. PekoMeHayeTcsl Takke BbINOMHATL 3a3eMIeHNE 3aLUTHBIX
NPOBOAHMKOB Ha BBOAE X B 34aHWUS U NMOMELLEHNSI.

4.3.2.14 Ecnu Bpemsi aBTOMaTU4YECKOro OTKIMIOYEHUST NUTaHUA He yao-
BrneteopsieT ycnosusam 4.3.5.3, 4.3.5.4 ana cuctembl TN n 4.3.5.6 ansa cu-
ctembl /T, TO 3awmTa Npy KOCBEHHOM MPUKOCHOBEHUW OIS OTAEMbHbIX Ya-
CTel 3MeKTPOYCTaHOBKN UMW OTAENbHbIX 3MEKTPONPUEMHUKOB MOXET ObITb
BbINOMHEHA MPUMEHEHMEM CUCTEMbI YPaBHUBaHUS NOTEHLUMANoB, 4BONHON
WIN YCUIEHHOW n3onsaumm (anekTpoobopyaoBaHue knacca Il), cBepxHuskoro
HanpshkeHus (anekTpoobopynoBaHue knacca lll), anekTpuyeckoro pasgene-
HMS Lienen N3onupyoLLmx (HENPOBOASALLMX) MOMELLIEHWI, 30H, NIOLLaA0K.

4.3.2.15 Cwncrema IT HanpspkeHneM Oo 1 kB, cBA3aHHasi Yyepe3 TpaHc-
dopmaTop € ceTbto HanpsixeHnem Bbiwe 1 kB, nomkHa ObITh 3alumiLeHa npo-
OUBHbBIM NpeaoXpaHUTEeNneM OT ONacHOCTU, BO3HUKAOLLEN NPU NMOBPEXAEHUN
M30NsUMM Mexay oOMOTKaMM BbICLLETO U HUBLLErO HanpshkeHUn TpaHcdop-
maropa. [MpobuBHoI NpefoxXpaHUTerb AOMKEH ObITb YCTAHOBIMEH B HEWTpanu
nnn pase Ha CTOPOHE HU3KOTO HaMPSPKEHUS Kaxkaoro TpaHcdopmMaropa.

4.3.2.16 B anekTpoycTaHoBKax HanpsxeHneM Boile 1 kB ¢ nsonnposan-
HOW HEeWTPanblo Ans 3awuThl OT MOPaXKEHUS AMEKTPUHECKUM TOKOM JOMMKHO
ObITb BbINOMHEHO 3aLUUTHOE 3a3eMIeHne OTKPbITbIX NPOBOAALLMUX YaCTEN.

B Takmx anekTpoycTaHOBKax AOMKHa ObiTb NMpegyCMOTpeHa BO3MOX-
HOCTb BbICTPOro 06HapYXeHUs1 3aMblkaHWI Ha 3eMMto. 3alluTa OT 3amblka-
HWI Ha 3eMMo AOIMKHa yCTaHaBNMBaTbCA C AEWCTBUEM Ha OTKITHOYEHUE No
BCEW 3NEKTPUYECKN CBA3AHHOM CETU B TEX CryYasx, B KOTOPbIX 3TO HEOOXO-
OVMMO no ycroBusaM 6e3onacHocTy (4N8 NUHUIA, NUTAOLWMX NepenBuKHbIE
NOACTaHLMM N MEXaHU3Mbl, TOpdsiHble pa3paboTku 1 T.n.).

4.3.2.17 B anekTpoycTaHOBKax HanpsikeHvueM Bbiwwe 1 kB ¢ adhdekTns-
HO 323eMIIeHHON HENTpanblo AN 3aWnTbl OT NOPaXEHUs! ANEKTPUYECKUM
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TOKOM [IOIDKHO ObIThb BbIMOMTHEHO 3aLLMTHOE 3a3eMIIEHNE OTKPbITbIX MPOBO-
OALLINX YacTen.

4.3.2.18 3awmTHOE 3aHyneHune B cucteme TN 1 3allMTHOE 3a3emrie-
Hue B cucteme IT anekTpoobopynoBaHUs, yCTaHOBNEHHOMO Ha onopax Bl
(cvnoBble 1 n3MepuTenbHbIE TPaHCHOPMATOPbl, pasbeauHUTENN, NPEao-
XpaHWUTENKW, KOHAEHCaTOpPbl U Apyrie annapatbl), AOMMKHO ObITb BbIMOMHE-
HO ¢ cobrntogeHnemM TpeboBaHWiA, NPUBEAEHHbBIX B COOTBETCTBYHOLLMX MOA-
pasgenax, a Takke B nogpasgene 4.3 Hactoswero TKI.

ConpoTtuBneHre 3asemnstoLero yctponcrtea onopbl BJ1, Ha koTtopown
YCTaHOBMNEHO 3MneKTpoobopyaoBaHme, OMKHO COOTBETCTBOBATL TpeboBa-
HuUsAM HacTtoswero TKI1.

4.3.3 Mepbl 3aWMUTbl OT NPAMOro NPUKOCHOBEHUA

4.3.3.1 OcHoBHas M30MALUMSt TOKOBEOYLUMX YacTel JOrKHA MOKpbIBaThb
TOKOBeZyLLME YaCTU U BbIAEPXKMBATL BCE BO3MOXHbIE BO3AENCTBYS, KOTOPbLIM
OHa MOXeT MoABepratbCsi B MpoLecce aKcnnyarauun. YaaneHve nsonsumu
[OOIMKHO ObITb BO3MOXXHO TONbKO NMyTEM ee paspyLUeHust. JlakokpacoyHble no-
KPbITUSI HE SIBNSIFOTCS U30MsAUMEN, 3alUMLLAoLLEN OT NOPaKEHUST AreKTpuYe-
CKVMM TOKOM, 32 UCKITHOYEHNEM CIy4aeB, CreLmanbHO OrOBOPEHHbLIX TEXHUYE-
CK/MM YCMOBUSIMU Ha KOHKPETHbIE n3aenus. Npy BbINOMHEHUM U30MALMN BO
BPEMSsI MOHTa)Ka OHa [JOMKHA ObITb UCMbITaHa B COOTBETCTBUN C TpeOOBaHUS-
MK nogpasgena 4.4. Hactoswwero TKIT.

B cnyuasix, ecnnm ocHoBHas m3onsiumsi obecneunmBaeTcs BO34YLUHbLIM
NPOMEXYTKOM, 3alumMTa OT MPSAMOro MPUKOCHOBEHMUST K TOKOBEAYLLUMM Ya-
CTAM WY NPUBNKEHNsT K HUM Ha OMacHoe paccTosiHMe, B TOM 4yucre B
3MeKTPoyCTaHOBKax HanpsikeHnem Bbiwe 1 kB, gomkHa 6bITe BbINONHEHa
nocpeacTsoM obonoyek, orpaxaeHun, bapbepoB 1N pasmeLleHnem BHe
30Hbl JOCAraeMoCTMU.

4.3.3.2 OrpaxaeHus 1 060MoYKM B 3NEKTPOYCTaHOBKAX HaNpPsKeHNEM
0o 1 kB gormkHbl MeTb cTeneHb 3awWmTbl He MeHee IP 2X, 3a ncknioyeHu-
eM crnyyaes, korga 6onbLune 3a30pbl HEOOXOAUMbI 45151 HOpMarnbHown pabo-
Thbl 3NeKTpoobopynoBaHUS.

OrpaxgeHusi 1 060M04KN A0MKHbI ObITb HAAEXHO 3aKpenseHbl N UMETb
[OCTaTOYHY0 MEXaHUYECKYH NMPOYHOCTb.

Bxopn 3a orpaxxgeHue unm BCKpbITUE 000MOYKM AOMKHbI ObITb BO3MOXHbI
TOMbKO MNPV MOMOLLIM CMELMArbHOrO KIkoua U MHCTPYMEHTa b0 nocne CHs-
TUSI HANPSPKEHWS C TOKOBEAYLUMX YacTen. [Npu HEBO3MOXHOCTY cobnogeHns
3TUX YCMOBWIA OOIMKHbI ObITh YCTAHOBMNEHbI MPOMEXKYTOUHbIE OrPaXKAEHUs CO
CTeneHblo 3aLmThl He MeHee P 2X, yaaneHve KoTopbIX Takke JAOMKHO ObiTb
BO3MOXHO TOMbKO MPUY MOMOLLYM CMELMarnbHOro Kro4va U MHCTPYMEHTa.
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1,25 m Bua ceepxy

2,50 m Paspes no A-A

>

A

al

4 075m B
1,25m

S — NOBEPXHOCTb, Ha KOTOPOW MOXET HaxoAUTbLCS YENOBEK;
B — ocHOBaHWe NOBEPXHOCTU S;
777777 —rpaHuua 30Hbl 4OCAraeMoCcTy TOKOBEAYLLMX YacTen pyKown
YyeroBeka, HaxoasLerocst Ha NoBepxHocTn S;
0,75; 1,25; 2,50 M — paccTosiH/SA OT Kpasi MOBEPXHOCTU S A0 rpaHuLbl 30Hbl
OocsiraemocTu

PucyHok 4.3.6 - 3oHa nocsaraemocTu B anekTpoyctaHoBkax Ao 1 kB

4.3.3.3 bapbepbl npegHasHayeHbl AN 3awuTbl OT Cry4amHOro npu-
KOCHOBEHMS K TOKOBEOYLUMM YacTsM B 3f1EKTPOYCTaHOBKAaX HanpsiKeHnem
00 1 kB unv npubnmkeHus K HAM Ha ONacHOe PacCTOsIHWE B 3M1EKTPoyCTa-
HOBKax HanpsikeHneM Bbiwe 1 KB, HO X NPYMEHEHNE He UCKNoYaeT npea-
HaMepEeHHOro MPUKOCHOBEHUS M NMPUONMKEHNS K TOKOBEOYLUMM YacTam
npu obxoae Gapbepa. [Ansa yaaneHus 6apbepoB He TpebyeTcst NpuMeHe-
HWS KIH0Ya UNN MHCTPYMEHTA, OAHAKO OHU OIMKHBI ObITh 3aKkpenneHb! Tak,
YTOObI MX HEMb3S ObINO CHATL HeNpegHamepeHHo. bapbepbl JOMKHBI ObITh
BbIMOMHEHbI U3 N30UPYIOLLErO MaTepuana.

4.3.3.4 PasmelleHVe BHE 30Hbl JOCAraeMOCTU ANng 3awuTbl OT Nps-
MOrO MPUKOCHOBEHMS K TOKOBEAYLLMM YaCTAM B SMEKTPOYCTaHOBKaX Ha-
npshkeHnem o 1 kB nnm npubnumxeHns K HUM Ha onacHoe paccTosiHue
B 3NeKTPOyCTaHOBKax HanpshkeHnem Bbiwe 1 kB MoxeT ObiTb npyMeHe-
HO MpY HEBO3MOXHOCTW BbINOMHEHUSI Mep, yka3aHHbIX B 4.3.3.2, 4.3.3.3,
UINN UX HeQOCTaTOMHOCTU. [py 3TOM paccTosiHMe MeXay OOCTYMHbIMU Anst
OOHOBPEMEHHOTO MPUKOCHOBEHUSI MPOBOASILLMMM YaCTsIMU B 311EKTPOyCTa-
HOBKax HanpsikeHnem 8o 1 kB 4omkHO ObITb He MeHee 2,5 M. BHyTpu 30HbI
[0CAraemMocCTy He OOMKHO ObITh YacTel, MMEeKLLMX pasHbie NoTeHumanbl 1
OOCTYMHbIX 4N OOHOBPEMEHHOTO NMPUKOCHOBEHWS.

B BepTukanbHOM HanpaBneHun 30Ha LOCAraeMOCTU B 3MeKTpoycTa-
HOBKax HanpshkeHnem Ao 1 kB gormkHa coctaBnsaTe 2,5 M OT NOBEPXHOCTH,
Ha KOTOpOW HaxoaATcs Ny (pucyHok 4.3.6).
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YKasaHHble pa3Mepbl AaHbl 6€3 yyeTa NpMMEHEHNsT BCTIOMOraTerbHbIX
cpencTs (Hanpumep, MHCTPYMEHTA, NEeCTHUL, ANMMHHbLIX NPEeaMETOB).

4.3.3.5 YcrtaHoBka bapbepoB U pasmMelleHne BHe 30HbI JOCAraeMOoCTH
[0MyCKalTCsA TOMbKO B MOMELLEHMAX, AOCTYMHbIX KBannguuupoBaHHOMY
nepcoHarny.

4.3.3.6 B nomeLleHnaX 3aNeKTPoyCcTaHOBOK HanpsbkeHnem Ao 1 kB He
TpebyeTcsa 3awmTa oT NPSIMOro NPUKOCHOBEHWS NPV OQHOBPEMEHHOM Bbl-
NOMHEeHUN CneayL X YCroBuia:

— 3TV NOMELLEHNsI OTYETNIMBO 0603HAYEHbI, 1 AOCTYM B HAX BO3MOXEH
TONbKO C MOMOLLbIO KITHOYa;

— obecneyeHa BO3MOXHOCTb CBOGOAHOIO Bbixoda U3 nomelleHust 6es
Kntoya, Aaxe ecriv OHO 3anepTo Ha KoY CHapYXu;

- MWHMMarnbHble pa3Mepbl NPOX0A0B OOCMY>XMBAHUS COOTBETCTBYHOT
noapasgeny 6.1 Hactoswero TKIT.

4.3.4 Mepbl 3aWMTbl OT NPSIMOrO U KOCBEHHOIO MPUKOCHOBEHUM

4.3.4.1 CaepxHuskoe (Marnoe) HanpspkeHne B ANeKTpOoyCcTaHOBKax Ha-
npsikeHnem Ao 1 kB MoxeT ObITb MPUMEHEHO AN 3aLUMTLI OT NOPaXEHUSs
3MNEKTPUYECKMM TOKOM MpU MPSIMOM W/UINN KOCBEHHOM MPUKOCHOBEHMSIX B
COYETaHUM C 3aLMTHBIM SMEKTPUYECKMM pas3aerneHnemM Lenem unm B code-
TaHWK C 3aLUMTHBIM aBTOMaTUYECKMM OTKITIOYEHNEM MUTAHUSA.

B kayectBe nctodHuka nutanusa uenen CHH B obowx cnyyasix cne-
OyeT npumeHsTb 6e3onacHbll pasfenuTenbHbIi TpaHcgopmaTop Mo
FOCT 30030 wnu gpyron nctouHmk CHH, obecneunBarowmin paBHoLEH-
Hyt0 cTeneHb 6esonacHocTu.

TokoBepyLme vactu uenern CHH gomkHbl GbiTb 3nekTpuyeckn oTae-
neHbl OT ApYrux uenewn Tak, 4Tobbl 0b6ecneyrBanoch aneKkTpuyeckoe pas-
JeneHne, paBHOLIEHHOE pa3deneHnto mexay nepBUYHON U BTOPUYHOM 06-
MOTKaMu pasgenuTensHoro TpaHcdopmMartopa.

MpoBoaHukm uenert CHH, kak npaBuno, AomkHbI ObITb NPONOXKeHbI OT-
OenbHO OT NPOBOAHMKOB Goree BbICOKUX HAaNPSBKEHUA U 3aLLUTHBIX MPOBO-
OHWKOB, NMMOO OTAENEHbl OT HMX 3a3eMITEHHBbIM METanfMYeckM SKpaHoM
(o6ono4kont), MMBO 3aknoYeHbl B HEMETANIMYECKY0 060M0YKy AONOMHU-
TENbHO K OCHOBHOW U30MALNN.

Bunku n poseTku wtenceneHbix coeguHuteneit B uenax CHH He gonk-
Hbl ZONycKaTb MNOAKIIOYEHME K PO3ETKAM W1 BUIKAM OPYTUX HANPSDKEHWUIA.

LLitencenbHble po3eTkn AOMKHbI ObITb 0€3 3aLUTHOrO KOHTaKTa.

4.3.4.2 Tlpn 3HaveHnax CHH Bbiwe 25 B nepemeHHoro nnn 60 B no-
CTOSIHHOMO TOKa AOIMKHA OblTh TaKKe BbIMOMHEHA 3alumTa OT NpsIMOro npu-
KOCHOBEHMS MPY NOMOLLM OFPaXKOEHUI, unun o6ono4yek, Unn n3onsaumm, co-

56



TKM 339-2011

OTBETCTBYIOLLEN MCnbiTaTensHoMy HanpskeHuto 500 B nepemeHHoro Toka
B TeyeHne 1 MuH.

Mpun npumeHeHun CHH B coyeTaHUn C aNeKTpUYECcKUM pasgereHvem
uenew OTKPbITble NPOBOASLUME YacTN He [OMKHbI ObiTb NpeaHamepeHHO
npucoeauHeHbl K 3a3eMNnTeNto, 3alUTHbIM NPOBOAHUKAM UMW OTKPbITHIM
NPOBOAALLMM YaCTAM OPYrMX Lenen U K CTOPOHHUM MPOBOASALLUM HaCTSM,
KpoMe cryyasi, Korga coeQvHeHne CTOPOHHMX MPOBOASILLMX YacTen C anek-
TpoobopyaoBaHnemM HeobXoAMMO, a HanpsKeHWe Ha 3TUX YacTAX He Mo-
XET nNpeBbIicUTb 3Ha4yeHne CHH.

CHH B coyeTaHun C anekTpuyeckuM pasgeneHvem uenen cregyet
nNpUMeHsTb, ecnn npu nomoLn CHH Heobxoanmo obecneunTb 3almTy OT
NOPAKEHWUS SMEKTPNHECKUM TOKOM MPU NOBPEXAEHNN N30NALMMN HE TOMbKO
B uenn CHH, HO 1 Npu noBpexaeHUn n3onaumMm B gpyrmx uensax (Hanpu-
Mep, B Lenu, NUTaKLLEN UCTOYHNK).

Mpu npymeHeHnn CHH B coveTaHun ¢ aBTOMaTUYECKUM OTKITIOYEHVEM
NUTaHusa OAuH U3 BbIBOAOB McTOYHUKa CHH 1 ero kopnyc [omkHbl ObITh
NPUCOEAMHEHbI K 3aLLUMTHOMY NPOBOAHWKY Lienn, NUTatoLwen UCTOYHNUK.

4.3.4.3 B cnyvasix, ecrnv B 3MeKTpOyCTaHOBKE MPUMEHEHO 3MEKTPO-
obopynoBaHue ¢ HambonblMM pabounm (pyHKLMOHAMNBHBIM) HaNPsHKEHN-
em, He npesbiwatowmm 50 B nepemeHHoro nnu 120 B nocTtosHHOroO ToKa,
Takoe HanpsbkeHne MOXeT ObITb MCMOMb30BAHO B KAYeCTBE Mepbl 3aLUMThI
OT MPSIMOrO N KOCBEHHOTO NMPUKOCHOBEHUS, €Crn Npu 3TOM CcobmntoaeHbl
TpeboBaHus 4.3.4.1 n 4.3.4.2.

4.3.5 Mepbl 3aWwymThl NPU KOCBEHHOM MPUKOCHOBEHUU

4.3.5.1 TpeboBaHus 3aLLMTbI NPU KOCBEHHOM MPUKOCHOBEHMW pacnpo-
CTpaHsoTCS Ha:

1) kopnyca 3neKTpMYeckMx MalluvH, TpaHcdopmMaTopoB, annaparos,
CBETUINBbHMKOB U T. M.;

2) NpyBOAbI AMEKTPUYECKMX annapaTtos;

3) kapkacbl pacnpegenuTenbHbIX WUTOB, WUTOB yNpaBneHus, WUTKOB
1 WwKkadoB, a Takke CbEMHbIX U OTKPbIBAIOLLMUXCH YacTeln, ecrnm Ha no-
crnefHVX YCTaHOBIMEHO anekTpoobopyaoBaHne HanpskeHuem Boiwe 50 B
nepemeHHoro unu 120 B nocTosHHOro ToKa (B criy4dasx, npegycMOTPEHHbIX
cootBeTcTBYOWMMY pasaenammn TKI: Beiwe 25 B nepemerHoro nnm 60 B
NOCTOSIHHOTO TOKa);

4) meTannuyeckue KOHCTPYKLMM pacrnpenenuTenbHbIX YCTPOWCTB, Ka-
6enbHble KOHCTPYKLMK, KabenbHble MydTbl, 060M0YKN N OPOHI0 KOHTPOSb-
HbIX 1 CUMOBbIX kabenen, 06oONOYKM NPOBOAOB, pykasa v TPyObl anekTpo-
NPOBOAKM, OBOMOYKN N OMOPHbIE KOHCTPYKLMM LUMHONPOBOAOB (TOKOMPO-
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BOZOB), NTOTKM, KOpoBGa, CTPYHbI, TPOChI U MOSIOCHI, Ha KOTOPbIX YKPENnseHbI
kabenu 1 npoBoaa (KpoMe CTPyH, TPOCOB U1 MOSOC, N0 KOTOPbLIM MPONoXe-
Hbl Kabenu ¢ 3aHyneHHOW Uy 3a3eMreHHON MeTanImM4Yeckor 060no4Kon
unu GpoHent), a Takke Apyrme metannmyeckne KOHCTPYKLMMU, Ha KOTOPbIX
yCTaHaBMMBAaETCA 3MeKTPOOOOPYAOBaHNE;

5) meTannuyeckme 06004k U BPOHIO KOHTPOIbHbBIX U CUITOBbLIX Kabe-
nen 1 NPOBOAOB Ha HaMPSPKEHWS, He NpeBbILLatLLMe yka3aHHble B 4.3.2.5,
NPOSIOKEHHbIE Ha OBOLLMX MEeTanMyecknux KOHCTPYKUMSIX, B TOM 4ucre B
obwmx Tpybax, kopobax, noTkax u T. n., ¢ kabensmu 1 npoBogamu Ha 6o-
rnee BbICOKNE HaNpPsHKEHUS;

6) meTannuyeckue koprnyca nepeaBuKHbIX W MEPEHOCHbIX 3MeKTPo-
NPUEMHMKOB;

7) anekTpoobopynoBaHMe, YCTAHOBMEHHOE Ha ABWXKYLLUMXCHA YacTax
CTaHKOB, MaLUWH 1 MEXaHN3MOB.

Mpu NpumeHeHMM B Ka4ecTBe 3aLLUTHOW Mepbl aBTOMATUYECKOro OT-
KIMIOYEHNST MUTAHUSA YKa3aHHble OTKPbITble MPOBOASALLME YACTU OOMKHbI
ObITb MPUCOEAVHEHBI K MyX03a3eMIIEHHOW HENTpanyu NCTOYHMKA NUTaHUS
B cucteme TN v 3azemneHbl B cuctemax ITn TT.

4.3.5.2 He TpebyeTtcsa npegHamMepeHHO NPUCOEAVHATL K HEMTpanu uc-
TOYHUKa B cucteme TN n 3a3emnaTb B cuctemax ITwn TT:

1) kopnyca anekTpoobopyaoBaHMs U annapaTtoB, YCTAHOBMEHHbIX HA Me-
TansMYECKMX OCHOBAHMSX: KOHCTPYKLMSIX, pacrpeaenuTenbHbIX yCTPOMCTBAX,
lwmTax, Wkadgax, CTaHMHax CTaHKOB, MalUMH U MEXaHM3MOB, NMPUCOeaNHEH-
HbIX K HEWTpanu UCTOYHUKA MUTaHWSA UMK 3a3eMIieHHbIX, Npy obecnedeHnm
HaZIeXKHOIO 3MEKTPUYECKOrO KOHTAKTa 3TUX KOPMYCOB C OCHOBAHMSIMY;

2) KOHCTPYKUMK, NepedmncneHHble B 4.3.5.1, npu obecneyeHnun HageHoro
3MNEKTPUHECKOro KOHTaKTa MEXAY STUMU KOHCTPYKUMSIMU U YCTaHOBIEHHbIM Ha
HUX 3NeKTpPoobopyaOBaHNEM, NMPUCOEAMHEHHBIM K 3aLLIMTHOMY MPOBOAHVIKY;

3) CbeMHbIE U OTKPbIBAKLLMECS YaCTV METANNMYECKNX KapKacoB Ka-
Mep pacnpegenuTenbHbIX YCTPONCTB, LWKadoB, OrpaxaeHni 1 T.n., ecnu
Ha CbeMHbIX (OTKPbIBAKLLMXCA) YACTAX HE YCTAHOBIIEHO 3reKTpoobopyao-
BaHWe UNN eCcny HanpshXeHWe YCTaHOBIEHHOIO 3NeKTpoobopyaoBaHMs He
npeBbIaeT 3Ha4YeHns!, ykasaHHble B 4.3.2.5;

4) apmatypy 130NATOPOB BO3AYLUHbLIX NIMHUI SreKTponepenaym u npu-
CcoefMHSIEMblE K HEWN KpeneXXHble AeTanu;

5) OTKpbITblE MPOBOASALLME YACTU ANeKTPoobopyaoBaHMsA C ABOWHOMW
n3onsaunen;

6) meTannuyeckue ckobbl, 3aKpenbl, OTPE3kM TPpyO MexaHW4Yeckon 3a-
LWnThI kKabenen B MecTax Ux NpoxoAa Yepes CTeHbl 1 NepekpbITUs 1 Apyrue
nogo6Hble geTany anekTponpoBoaok nnowaabto 4o 100 cm?, B TOM Yncne
NPOTSKHbIE N OTBETBUTENbHbIE KOPOOKM CKPbITbIX 3NIEKTPONPOBOAOK.
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4.3.5.3 [lpu BbINOMHEHUN AaBTOMATUYECKOrO OTKITHOYEHUS] MUTaHUSA B
3MNEeKTPOyCTaHOBKaxX HarnpshkeHnem Ao 1 kB Bce OTKpbITble MPOBOASALLME
YacTn JOMKHbI ObITb NPUCOEAMHEHBI K TNyX03a3eMITEHHOW HeWTpanu uc-
TOYHMKA NUTaAHUS, ECNN NpUMeHeHa cuctema TN, 1 3a3emrieHbl, eCnu Npu-
MeHeHbI cuctembl IT unn TT. MNpyn 3TOM XapakTEPUCTUKN 3aLLUUTHBIX anna-
paToB 1 NapamMeTpbl 3aLUUTHLIX MPOBOAHUKOB AOMKHbI ObITb COrNacoBaHsl,
4TOObI 06EecneynBanocb HOPMUPOBAHHOE BPEMS OTKIHOUYEHUS MOBPEXAEH-
HOW Lienu 3amnTHO-KOMMYTaLMOHHbBIM annapaTtom B COOTBETCTBUMN C HOMU-
HanbHbIM (ba3HbIM HaNPsSPKEHUEM NUTALOLLIEN CETU.

B anekTpoycTaHOBKax, B KOTOPbIX B Ka4ecTBe 3alUMTHON Mepbl Mpu-
MEeHEeHO aBTOMaTUYeCKoe OTKITHOYEHNE NUTaHNUS, AOSKHO ObiTb BbINOMHEHO
ypaBHMBaHWE MOTEHLMATIOB.

[na aBTOMaTnyeckoro OTKIMHOYEHUS NMUTaHUSA MOryT ObiTb NPUMEHEHbI
3aLUNTHO-KOMMYTALMOHHbIE annapatbl, pearupyLlime Ha CBEPXTOKM Unu
Ha anddepeHumnanbHbIi TOK. 3allmTa OT CBEPXTOKOB AOJIKHA BbIMOMHATh-
ca B cootBetcTBMM ¢ FTOCT 30331.9.

4.3.5.4 B cucteme TN Bpems aBTOMATMYECKOrO OTKITHOYEHUS NUTaAHNA
He JOMKHO MpEeBbILIAaTh 3HAaYeHWI, yka3aHHbIX B Tabnuue 4.3.1.

Ta6nuua 4.3.1 - Hanbonbluee gonycTumMoe BpeMsi 3aLMTHOrO
aBTOMaTU4YECKOro OTKIIYeHUs ansa cucrembl TN

HomuHanbHoe asHoe Hanpsixerune U, B Bpems oTkntoueHns, ¢
120 0,8
230 0,4
400 0,2
Bonee 400 0,1

MpvBeaeHHble 3Ha4YEeHUS BPEMEHMN OTKITHOYEHUST CHMUTAOTCA 4OCTaTou-
HbIMK Anst o6ecneveHmns anekTpobe3onacHoCTH, B TOM YMCIIE B rPYMMNoOBbIX
uenax, NUTaloWwmx nepensukHble U MEepPeHOCHbIe 3NEKTPONPUEMHUKU U
PY4YHOM 3NEKTPOMHCTPYMEHT Knacca 1.

B uensax, nutarowmx pacnpedenuTenbHble, TPynnoBble, 3TaXHble U
OpYrve WNTbI U WIWTKK, BPEMST OTKITIOYEHUS HEe OOMMKHO NpeBbiwaTh 5 C.

[onyckalTcsi 3Ha4eHns BpeMeHW OTKIIoYeHNst bornee ykazaHHbIX B Ta-
6nuue 4.3.1, Ho He Bonee 5 ¢ B Lensx, NMTaloLWMX TONbKO CTaLMOHapHbIe
3NEKTPONPUEMHUKN OT pacnpenenuTenbHbIX WUTOB UK LUTKOB MPU Bbl-
NMOMHEHUN OHOTO 13 CrieayHLLMX YCIOBUIA:

1) nonHoe conpoTMBEHME 3aLUTHOIO NPOBOAHMKA MEXAY rMaBHOM 3a-
3eMIAOLLEN LUMHOW N pacnpefesnUTENbHbIM LWMTOM UMK WMTKOM He rnpe-
BblWaeT 3HavyeHus, Om:

59



TKIM 339-2011

50 - Z /U, 4.3.2)

rae ZLl - NonHoe conpoTueneHune Lenu gasa-Hynb, Om;

U, — HoMuHanbHoe hasHoe HanpsbkeHue uenu, B;

50 — nageHne HanpsKeHWs Ha y4acTKe 3allMTHOro NPOBOAHMKA MEX-
Oy rMaBHOW 3a3eMNSIoLWEN WUHOW 1 pacnpefenuTenbHbiM WUTOM UM
wmTKoMm, B;

2) k wnHe PE pacnpenenuTensHoro Wwuta UM Wwutka npucoeguHeHa
[OMONHUTENbHAsA CMCTEMA YpaBHMBAHMS MOTEHLMANoB, OXBaTbiBatoLLas
T€ e CTOPOHHME MPOBOASLLME YaCTU, YTO M OCHOBHAs CUCTEMA YpaBHU-
BaHWsI NOTEHLMANMNOB.

Honyckaetca npumeHeHne Y30, pearupyolimx Ha auddepeHumans-
HbI TOK.

4.3.5.5 He pgonyckaetcsa npumeHsaTts Y30, pearvpyowue Ha audde-
peHuManbHbI TOK, B Y4ETbIPeXNpoBOAHbLIX TpexdasHbiX Lensx (cuctema
TN-C). B cny4yae HeobxoanmocTu npuMmeHeHus Y30 ansi 3aawutbl oTaenb-
HbIX 3MEKTPONPUEMHUKOB, MOMyYarLmMx nuTaHne ot cuctembl TN-C, 3a-
LWNTHbIN PE-NpOBOOHMK 3NEKTPONpUEeMHMKA AOMKEH OblTb MOAKIOYEH K
PEN-NpOBOAHUKY LiEMK, NMUTaOLLEN aneKTponpneMHuk, Ao Y30.

4.3.5.6 B cucteme IT Bpemsa aBTOMaATUYECKOrO OTKMOYEHUSA NMUTaHUSA
npv ABOVHOM 3aMblKaHUM Ha OTKPbITblE NPOBOASILLNE YACTW AOMMKHO COOT-
BeTcTBOBaThb Tabnuue 4.3.2.

Tabnuua 4.3.2 - Han6onblee gonycTumMoe BpeMs 3alUTHOIO
aBTOMaTUYECKOro OTKIHYEeHUA ansa cuctemsbl IT

HomuHasbHoe nuHerHoe HanpskeHue U, B Bpewms oTknoveHus, ¢
230 0,8
400 0,4
690 0,2
Bonee 690 0,1

4.3.5.7 B KaxOom 3gaHUKM [omkHa ObiTb BbIMONTHEHA OCHOBHAsA CU-
cTema ypaBHUBaHMSA noTeHumanos. Bce npoBogsme yactu, Bxogsiime B
34aH1e U3BHE, [OIMKHbI MPUCOEANHATLCS K UCKYCCTBEHHOMY 323eMITUTENIO
UM CUCTEME YPaBHMBaHWsI NMOTEHLMANOB Ha BXOAE B 34aHWeE.

4.3.5.8 OcHoBHas cucTeMa ypaBHMBaHWUSI MOTEHLMANoB B 3M1EKTPO-
ycTaHoBkax Ao 1 kB gomkHa coegnHaTb mexay coboln cneyoLiue npoBo-
aswme vyactu (pucyHok 4.3.7):

1) HyneBoW 3awuTHbIN PE- unun PEN-NpoBOAHMK NUTaMOLWEN NUHUK
B cucteme TN;
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M - otkpbITas npoBogsLas vacte; C71 — metannuyeckue Tpybbl Bogonposoda v otonse-
HWs1, BXodsLmMe B 3gaHue; C2 — meTannuyeckve Tpyobl KaHanusaumy, Bbixogsiuve u3 3na-
Hus; C3 — metannuyeckue TpyObl ra3ocHabXeHWsi ¢ M3onupytoLLEelrt BCTaBKOW Ha BBOZE,
BXoAsiLMe B 3aaHue; C4 — MeTanmyeckme Yactv LeHTpann3oBaHHbIX CUCTEM BEHTUNSLMN
1 KOHAMUMOHUpOBaHus; C5 — cuctema otonnexus; C6 — MeTannmuyeckme BoLONPOBOAHbLIE
Tpybbl B BaHHOW komHaTe; C7 — meTannuyeckas BaHHa; C8 — CTOPOHHSS MpOBOAsLLas
YacTb B Npefenax AoCsSraeMoCTy OT OTKPbITbIX MPOBOASALLMX YacTen; C9 — meTannuyeckue
YyacTun kapkaca 3gaHus; 3L - rmaBHas 3aszemnsiiowas WwWuHa; T71 — eCTECTBEHHbIN U(1nn)
MCKYCCTBEHHbIN 3a3eMnuTenb; T2 — 3azeMnutenlb MOSHMe3awwmThl (ecnm umeercs); T3 —
3azemnuTens paboyero (yHKUMOHArbLHOMo) 3a3eMrenust (ecnn nmeetcs); 7 — Hyneson
3aLUMTHBIA NPOBOAHWK; 2 — MPOBOAHWMK OCHOBHOW CUCTEMbI YpaBHUBAHWS MOTEHLMAIOB;
3 — NpoBOOHVK OOMOMHUTENBHON CUCTEMbI YPaBHUBaHWUS MOTEHLUMANoB; 4 — TOKOOTBOA
CUCTEMbI MOMHME3ALLMNTDI; 5 — KOHTYP (MarucTparnb) paboyero 3a3emMneHns B nomeLLeHnm
MHOPMALIMOHHOTO BbIYMCIIMTENBHOMO 060pyAOBaHWS; 6 — NPOBOAHUK paboyero (yHKumo-
HarbHOro) 3a3eMrieHust; 7 — NPOBOAHWUK YPaBHUBaHUS NOTEHLMANoB B cucteme paboyero
(byHKUMOHaNBHOrO) 3a3eMreHust; 8 — 3a3eMISIOLLMIA NPOBOAHMK

PucyHok 4.3.7 — Cuctema ypaBHUBaHWs NOTEHLNANOB B 34aHUU
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2) 3a3eMnsOWUA NPOBOAHWK, MPUCOEAUHEHHBIN K 3a3eMnsioLemy
YCTPOWCTBY 3NEKTPOYyCTaHOBKMU, B cuctemax IT n TT;

3) 3azemMngaWNA NPOBOAHUK, NMPUCOEOUHEHHbIV K 3a3eMIIUTENI0 No-
BTOPHOrO 3a3eMJIEHNS Ha BBOAE B 30aHME (ECNU eCTb 3a3eMITeNb);

4) meTannunyeckme Tpybbl KOMMYHMKaLUWIA, BXOOSALWMX B 34aHME: rops-
Yero v XOnofHoro BogocHabxeHus, kaHanM3auum, oToNneHus, raaocHab-
XeHns u T.n. Takme nNpoBoAsALIME YacTh OOIMKHbl ObiTh Takke COeAMHEHbI
mexgy cobov Ha BBOAE B 34aHMe.

Ecnun TpybonpoBog razocHabxeHns MMeeT M30Mn1pYHoLLYyI0 BCTaBKY Ha
BBOAE B 3[aHue, K OCHOBHOW CUCTEME ypaBHUBAHWSA MOTEHLMAanoB npu-
COeAUHSAETCA TOMbKO Ta YacTb TpybonpoBoaa, KOTopast HaXOAUTCA OTHO-
CUTENbHO M30NMPYIOLLIEN BCTaBKN CO CTOPOHbI 30aHUs;

5) MeTannunyeckne 4actu kapkaca 3faHuvs;

6) mMeTannMyeckne 4acTy LIeHTPanmn3oBaHHbIX CUCTEM BEHTUNSALUM U
KOHAMUMOHMPOBaHMS. [Npn HanM4um geLeHTpanvM3oBaHHbIX CUCTEM BEHTU-
NAUUN Y KOHAMLMOHUPOBaHNS MeTannmnyeckme BO3AyxXoBoadbl cnegyeT npu-
COEANHATL K WnHe PE WMTOB NMTaHWSA BEHTUNISTOPOB U KOHAULIMOHEPOB;

7) 3a3emnstoLlee yCTponcTBO CUCTEMbI MOMNHME3aLUUTBI 2-11 1 3-11 KaTe-
ropuin 1 3as3emMrnsaioLLee YCTPONCTBO OIS CHATUS CTAaTUYECKOro aneKkTpuye-
CTBa C METannM4Yeckon KpoBmu;

8) 3azeMnsAoLWMIA NPOBOAHMK (hYHKLIMOHANBLHOrO (paboyero) 3a3emMreHus,
€CInn TaKoe UMEETCH M OTCYTCTBYIOT OFPaHNYEHNS Ha MPUCOeANHEHNE CETU pa-
6ouero 3azemMreHns K 3a3eMsAioLLEMY YCTPOWCTBY 3aLLMTHOTO 3a3eMIIeHUs;

9) meTannuyeckme 060M0YKN TENEKOMMYHMKALIMOHHBIX Kabene.

[ng coeguHeHWst C OCHOBHON CUCTEMOW ypaBHUBAHWS MOTEHLMANoB
BCE YKa3aHHble YacTu JOMKHbI ObITb MPUCOEAMNHEHDI K MaBHON 3a3eMIIsto-
wen wuHe (4.3.13.1, 4.3.13.2) npy noMoLLM NPOBOAHUKOB CUCTEMbI YpaB-
HMBaHUS NOTEHLNAmNoB.

4.3.5.9 Cunctema [OMOMHUTENBHOMO YypaBHWBAHUSA MOTEHLMArNoB
OOIKHa COoefuHATb Mexay cobon Bce OOHOBPEMEHHO OOCTYMHble Npu-
KOCHOBEHMIO OTKPbITbIE MPOBOASLUME YaCTW CTaLMOHAPHOro 3rekTpoobo-
PYAOBaHNA U CTOPOHHWE NPOBOASALLME YacTu, BKMNoYas AOCTYMHble Npu-
KOCHOBEHMWIO MeTannuyeckne 4acTu CTPOUTENbHBIX KOHCTPYKLUMIA 30aHus,
a Takke HyneBble 3allMTHble NPOBOAHMKM B cucteme TN 1 3almTHbIE 3a-
3eMnALLMe NPOBOAHNKM B cuctemax IT u TT, BKNtoYas 3alimTHbIE NPOBO-
OHWKW LWTEencenbHbIX PO3ETOK.

[ns ypaBHVMBaHUSA NOTeHUManoB MOryT ObiTb MCMONb30BaHbI Creun-
anbHO NPeayCMOTPEHHbIE MPOBOAHUKN NGO OTKPbITbIE Y CTOPOHHME MPOo-
BOASILLME YaCTU, ECNN OHU YOOBNETBOPSIOT TpeboBaHuam 4.3.14.2 k 3a-
LMTHBIM MPOBOAHUKAM B OTHOLUEHUW MPOBOAUMOCTM W HEMPEPbLIBHOCTU
3MEKTPNYECKOW Lienu.
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4.3.5.10 3awmTa nNpy NOMOLM ABOVHOW WIM YCUIIEHHOW M30MsLMK
MOXeT ObITb obecnedeHa NpuMeHeHeM anekTpoobopyaosaHns knacca
UNN 3aKMYeHneM anekTpoobopyaoBaHUsl, UMEKOLLErO TOMIbKO OCHOBHYHO
M30NALMI0 TOKOBEOYLLMX YacTel, B U30NMPYHOLLY 060MOouKYy.

MpoBoasLme yacTn o6opyaoBaHUS C ABOMHOM U30NALMEN HE JOMKHbI
ObITb NPUCOEANHEHBI K 3aLLUTHOMY NMPOBOAHWKY U K CUCTEME YpaBHMBaHUS
NnoTeHUMnanos.

4.3.5.11 3awmTHOE anekTpuyeckoe pasfeneHune Lenen cregyeT npu-
MEHSITb, Kak NpaBuno, Ans OAHON Lenu.

Haunbonbliee paboyee HanpspkeHWe OTAENAeMOW Lenu He OOMKHO
npesbiwartb 500 B.

MuTaHne oTaensiemMon Luenu gormkHO ObiTb BbINOSIHEHO OT pas3aenuTenb-
Horo TpaHcdopmaTopa, cootsetcTBytowero FOCT 30030, unu ot gpyroro
NCTOYHUKA, 0OeCcnevmMBatoLLEro PpaBHOLIEHHYO CTeneHb 6€30MacHOCTy.

TokoBeayLLMe YacTu Lenu, NUTalLWencs OT pa3aenuTenbHOro TpaHc-
dopmartopa, He AOIMKHbI UMETb COEAMHEHUI C 3a3€MITEHHBIMM YacTsIMU 1
3aWUTHBIMY MPOBOAHUKAMU APYrUX Leneil.

MpoBOAHUKM Liener, NUTaKLWMXCS OT pasdenuTensHOro TpaHcgopma-
TOpa, pEKOMEHRAYETCA NPOKIaabiBaTh OTAENBHO OT Apyrux uenew. Ecnn ato
HEBO3MOXHO, TO ANsi TakuX Lenen Heobxoammo ucnonb3oBaTb kabenun 6e3
MeTannmMyeckon o6onoYkn, 6POHKU, 3KpaHa UM U3oNMPOBaHHLIE NPOBOAA,
NPONOXEHHbIE B N30MNALMOHHBIX Tpybax, kopobax 1 kaHanax npu ycrosuwm,
4YTO HOMMHarbHOE HanpskeHne 3Tux kabenern 1 NPOBOAOB COOTBETCTBYET
HanbonbLUeMy HanpsPKeHW0 COBMECTHO MPONOXEHHbIX Lenen, a kaxaas
Lenb 3alyMmLieHa OT CBEPXTOKOB.

Ecnu ot pasgenuTtenbHoro TpaHcdopmartopa nNUTaeTcst TONMbKO OAMH
3MNEKTPONPUEMHUK, TO €r0 OTKPbITbIE NPOBOASALLNE YACTU HE AOMXKHbI OblTb
NPUCOEAMHEHBI HU K 3alUMTHOMY NMPOBOAHWKY, HU K OTKPbITbIM NMPOBOAS-
MM YacTsaM ApYrux Lenewn.

[onyckaeTca nuTaHWe HECKOIbKMUX 3NEeKTPONpPUEMHUKOB OT OLHOro
pasgenuTenbHOro TpaHcdopmatopa Mpu O4HOBPEMEHHOM BbIMOSTHEHUN
crnenyrLLmnx yCIoBUiA:

1) OTKpbITbIE NPOBOASILLNE YACTUN OTAENAEMOW Lienn He AOMKHbI UMETb
3MNEKTPUYECKON CBA3M C METANTTMYECKNM KOPMYCOM UCTOYHMKA NUTAHUS;

2) OTKpbITbIE NPOBOASLLMNE YACTM OTAENEHBI OT CTOPOHHWUX MPOBOASILLMX
Yyacten bapbepamu 13 U3oNALMOHHOTO MaTepuana. [pu aTom paccTosHus,
He MeHee yKa3aHHbIX B MOANYHKTE 1) HaCTOALLEro nNyHKTa, AOIMKHbI ObITb
obecneyeHbl C 04HONM CTOPOHbI Bapbepa;

3) Bce LWTencernbHble PO3ETKM AOMKHbI UMETb 3aLlLMTHbIN KOHTAaKT, Npu-
COEQVHEHHbIN K MECTHON He3a3eMSIEHHOW CUCTEME YpaBHUBAHUS MOTEH-
L1anos;
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4) Bce rmbkme kabenu, 3a WCKMKYEHMEM NUTalOWMX obopydoBaHue
knacca ll, BOfmKHbI UMETb 3aLLUUTHBIA NPOBOAHWK, NMPUMEHSIEMbIV B Kaye-
CTBE NPOBOAHWKA YPaBHUBAHWUS MOTEHLMAIOB;

5) Bpemsi OTKITHOYEHNST YCTPOWCTBOM 3aLUUThl MpU ABYXEA3HOM 3aMbi-
KaHVWM Ha OTKpbITble NPOBOASALLME YaCTU He [OMKHO MpeBbIlaTe BPEMS,
ykasaHHoe B Tabnuue 4.3.2.

4.3.5.12 Vsonupyowme (HenpoBoAsLLME) NOMELLEHWS, 30HbI 1 MIo-
Wagkn mMoryT ObiTb NPUMEHEHbI B 9M1EKTPOYCTAaHOBKaX HampsbkeHneMm Ao
1 kB, ecnu TpeboBaHNsA kK aBTOMaTU4ECKOMY OTKITIOYEHMWIO NUTaHNSA He MO-
ryT ObITb BbINOMHEHbI, 8 MPUMEHEHWE APYTUX 3aLUUTHBIX MEP HEBO3MOXHO
nnbo HeuenecoobpasHo.

ConpoTuBreHne OTHOCUTENbHO FOKanbHON 3eMnu  WU30MNMpYIoLLEero
nona u CTeH TakMxX NOMELLEHWNA, 30H W MOLLaA0K B NIOOON TOYKE OOIMKHO
ObITb HE MeHee:

- 50 kOM — Npy HOMMWHANBLHOM HaMPSHKEHUWN SMEKTPOYCTaHOBKWA A0
500 B BkntoumTensHO, M3BMEPEHHOE MeraoMMeTpoM Ha HanpsbkeHue 500 B;

- 100 kOM — NPV HOMWHANBHOM HaMPSKEHNN 3MEKTPOYCTaHOBKM 60-
nee 500 B, nsmepeHHoe meraommeTpoM Ha HanpsbkeHve 1000 B.

Ecnn conpotuBneHve B Kako-nmbo ToYke MEeHbLLUE yKasaHHbIX, Takue
MOMeLLeHWs, 30HbI, NMOLWAAKN He JOMKHbI PacCMaTpyBaTbCs B KayecTse
Mepbl 3aLUMTbl OT NMOPAXKEHUST ANIEKTPUYECKMM TOKOM.

[na n3onupyrowwmx (HENPOBOASALLMX) MOMELLEHUIA, 30H, NAOWaa0K A0-
nyckaeTcs Mcrnonb3oBaHne anekTpoobopydoBaHus knacca 0 npu cobnto-
AEeHUN NO KpanHen Mepe OAHOIo U3 TPeX CReAyoLmMX YCIoBUN:

1) OTKpbITbIE NPOBOASILLIME YaCTW yaaneHbl ogHa OT APYroi M OT CTO-
POHHUX MPOBOASALLMX YacTen He MeHee YeM Ha 2 M. [lonyckaeTcs yMmeHb-
LLIEHNe 3TOro PacCTosIHWS BHE 30HbI AocAraemocTu Ao 1,25 w;

2) OTKpbITblEe MPOBOASLUME YacTW OTAENeHbl OT CTOPOHHWUX MPOBO-
AAWmx vacten bapbepamy M3 M3ONAUMOHHOTO Matepuana. [Mpu atom
paccTosHUs, He MeHee ykKadaHHbiX B 1), AOMKHbI ObiTb obecneveHbl
C OQHOW CTOPOHBI Bapbepa;

3) CTOPOHHWE MPOBOASILLME YacTW MOKPbITbI 30MALMEN, BblAEPXNBALO-
e ucnbiTatenbHoe HanpsbkeHne He meHee 2 kB B TedeHne 1 MuH.

B nsonupytoLLmx nomeLleHunsx (3oHax) He AOMKeH npegycmaTpmuBaTbCs
3aLUMUTHBIA NPOBOAHNK.

[omkHbl 6bITb NPeayCMOTPEHbl Mepbl MPOTUB 3aHOCa NoTeHumana Ha
CTOPOHHME MPOBOASLLME YACTN MOMELLEHNS U3BHE.

Mon n cTeHbl TakMx MOMELLEHWI He OOMKHbI MoABepraTbCs BO3AeW-
CTBMIO Bnarm.

4.3.5.13 [Npu BbINOMHEHMN Mep 3aLLMThbl B 3MNEKTPOYCTaHOBKax Hamnps-
xeHnem Ao 1 kB knaccel NpUMEHSAEMOro anekTpoobopyaoBaHNs no cro-
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coby 3alUMTbl YeroBeka OT NMopaxeHus anektpudeckum Tokom no MOCT
12.2.007.0 cnegyet npyvHMMaTh B COOTBETCTBUM C Tabnuuewn 4.3.3.

Ta6nuua 4.3.3 - MpumeHeHne 3aNeKTPoo6opyAOBaHUSA B 3NEKTPOYyCTaHOBKaX

HanpsikeHuem go 1 kB

Knacc Ycnosusi npumeHeHns
HasHaueHune
no rOCT MapkupoBka anekTpoobopyaoBaHus
3aLWmThl
12.2.007.0 B 3NEKTPOYCTaHOBKe
1. MNpumeHeHne B HENPOBO-
OSALNX MOMELLEHUSIX.
Kknacc 0 [Mpun kocBeHHOM | 2. [TaHne OT BTOPUYHON
NMPUKOCHOBEHMM | OOMOTKM pasgenuTenbHOro
TpaHcdopmaTopa TonbKo
O[JHOrO 31EKTPONpPUEMHMKA
. MpucoegnHeHne 3azemnsito-
SalUUTHbBIN 3aXKUM —
LLero 3axvMa anekTpoobo-
3HaK , unu 6ykebl| Mpu KOCBEHHOM
Knacc | py£oBaHUs K 3aLmMTHOMY
PE, wnv xento- NPUKOCHOBEHUM
NPOBOAHWKY 3EKTPOYCTa-
3ereHble Nonochl
HOBKM
HesaBucrmo oT mep 3aLu-
[Mpn kKOCBEHHOM
Knacc Il 3 Tbl, MPUHATBIX B 3N1EKTPO-
Hak NPUKOCHOBEHUM
yCTaHoBKe
OT npsimoro MutaHne ot 6ezonacHoro
Knacc Il 3nak @ 1 KOCBEHHOIO | pa3aenuTenbHOro TpaHc-
NPUKOCHOBEHUS | hopmatopa

4.3.6 3aszemnsioume yCTPOUCTBA 3J1EKTPOYCTaHOBOK
HanpsixeHuem Bbiwe 1 KB B ceTsax ¢ acpchekTuBHO
3a3eMNeHHON HenTpanbio

4.3.6.1 3asemndowme yCTPOWCTBA 3NEKTPOYCTAHOBOK HampspKeHeM
BblLLe 1 KB B ceTsax ¢ apdekTMBHO 3a3eMIeHHON HeNTPparnbio CrneayeT BbIMnor-
HATb € cobrnitogeHvem TpeboBaHuii B0 K Mx conpoTueneHuto (4.3.6.3), nMbo k
HanpsKeHMo NPUKOCHOBeHMS (4.3.6.4), a Takke ¢ cobntogeHrem TpeboBaHuin
K KOHCTPYKTUBHOMY BbINornHeHuto (4.3.6.5, 4.3.6.6) 1 k orpaHU4eHnto Hanps-
XeHns Ha 3asemnstollem yctponctee (4.3.6.2). Tpebosanus 4.3.6.2-4.3.6.6
He pacrnpoCTpaHSAoTCA Ha 3a3emnstoLpme ycTporicTea onop BJl.

4.3.6.2 HanpsxeHne Ha 3a3eMrislolemM YCTPOMCTBE MpU CTeKaHun
C Hero Toka 3aMblKaHWs Ha 3eMIT0 He [OIMKHO, Kak MpaBuiio, NpeBbilaTh
10 kB. HanpsikeHuve Bbiwe 10 kB gonyckaeTcst Ha 3a3eMnsoLmx yCTpou-
CTBax, C KOTOPbIX MCKIIOYEH BbIHOC MOTEHLUMAnoB 3a npefernbl 34aHUN 1
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BHELLHUX OrpaXKaeHU 3MneKTpoyCTaHOBOK. Mpu HanpsKeHUn Ha 3asemnsto-
wem yctpovictee 6onee 5 kB fomkHbI ObITb MPegycMOTPeHbl MepbI MO 3aLLu-
Te N30MSALMN OTXOASALLMX Kabenel CBA3M U TeNemMexaHuK1 1 No npeaoTepa-
LLIEHMIO BbIHOCA OMACHbIX NMOTEHLMANOB 3a Npeaerbl SreKTPOYCTaHOBKM.

4.3.6.3 3asemrisitoLlee yCTPONCTBO, KOTOPOE BLIMOMHAETCS ¢ cobnto-
neHnem TpeboBaHMiA K ero ConpoTUBIIEHUIO, OMMKHO UMETL B NtobGoe Bpe-
Ms1 roga conpotueneHme He 6onee 0,5 OM ¢ y4eTOM CONPOTUBIIEHNS €CTe-
CTBEHHbIX 1 NCKYCCTBEHHbIX 3a3eMNUTENEN.

B Lenax BblpaBHMBaHWUSI 3NEKTPUYECKOrO MoTeHumana n obecneveHums
NPUCOEANHEHNST ANEeKTPOOOOPYAOBaHNS K 3a3eMMMTEN0 Ha TeppPUTOpUM,
3aHsTOM obopyaoBaHMeEM, criefyeT MpoknagbiBaTh NPOAOMNbHbLIE U Mone-
peyYHble ropu3oHTarnbHble 3a3eMNUTENN U 0O6bEAUHSTL UX Mexay cobol
B 3a3€MINSIOLLYIO CETKY.

MpoponbHble 3a3eMnuUTeny OOMKHbI OblITb MPOMOXEHbI BAOMb OCEN
3NneKkTpoobopy0BaHNS CO CTOPOHBLI 0OCNYXMBaHNUsS Ha rmy6uHe 0,5-0,7 m
OT MOBEPXHOCTW 3emMnu 1 Ha pacctosiHum 0,8—1,0 M oT pyHaamMeHTOB nnm
OCHOBaHui obopyaoBaHus. [lonyckaeTcst yBenuyeHne paccTosHUiA OT pyH-
[aMeHTOB UM OCHOBaHUI obopyaoBaHust 4o 1,5 M ¢ Npoknaakown ogHoro
3aszemnuTens Ans AByX psaoB 060pyAoBaHUsl, €Crv CTOPOHbI OBCHYXK-
BaHWsA obpalleHbl ApYr K ApYry, @ pacCTOsiHME MeXAY OCHOBaHWSIMU WIn
dyHOoameHTamu ABYX psgoB He npesbiwaet 3,0 M.

MonepeyHble 3a3emnuTenu cnegyeT NPokNaabiBaTh B yAOOHbIX MecTax
mexay obopygoBaHuem Ha rny6uHe 0,5-0,7 M OT MOBEPXHOCTW 3eMMW.
PaccTosiHne mexay HUMM pekoMeHayeTCst NPUHUMaTh YBENUMYMBaOLLUMMCS
oT nepudbepun K LEHTPY 3asemristoLLen cetku. [Npy aTom nepeoe 1 nocne-
Oylolmne pacCTosiHUs,, HaunHasa oT nepudepun, He OOIMKHbI NpeBbIaTh
cootBetcTBeHHO 4,0; 5,0; 6,0; 7,5; 9,0; 11,0; 13,5; 16,0; 20,0 m. Pasmepsl
AYeeKk 3a3eMnsILENn CETKM, MPUMbIKALWKUX K MectaM MNpUCOeoUHEHMS
HelTpanen cnnoBbiX TpaHCOPMaTOPOB M KOPOTKO3aMblKaTemnen K 3a3em-
NAOLWEMY YCTPONCTBY, @ Takke B 30HE PacrnonoXeHUs BbICOKOBOMBTHOIO
060pyaoBaHMs He AOMKHbI MPeBbIWATh 6 X 6 M.

[opu3oHTanbHbIe 3a3eMnMTeNn criedyeT NpoknagbiBaTh Mo Kpaw Tep-
puTOpPMK, 3aHMMAEMON 3a3eMISALLMM YCTPONCTBOM, TaK, YTOObI OHU B CO-
BOKYMHOCTM 06pa3oBbiBaniv 3aMKHYThIN KOHTYP.

Ecnn koHTyp 3a3emnstoLLero ycTponcTBa pacronaraeTcsa B npegenax
BHELLHEro orpaxaeHunsi aneKTpoycTaHOBKMW, TO Y BXOAOB W BbE3[0B Ha ee
TEPPUTOPUIO CreayeT BblpaBHMBATbL MOTEHLUMan MyTemM YCTaHOBKM ABYX
BEPTUKAmNbHbIX 3a3eMnuTenen, NPUCOeANHEHHbIX K BHELUHEMY TOPU30H-
TanbHOMY 3a3eMNUTENI0 HanpoTMB BXOAOB W Bbe3doB. BepTukanbHble
3a3eMnuTeny JOImKHbl ObiTe ANMWMHON 3—-5 M, a paccTosiHME MEXAY HUMMU
[OMKHO ObITb paBHO LUMPUHE BXOAa UMW Bbe3aa.
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4.3.6.4 3asemngwouiee yCTPONCTBO, KOTOPOE BbIMNOMHAETCA C CObMto-
OeHveM TpeboBaHWui, NpeabsBnseMbIX K HanpsKeHUO NMPUKOCHOBEHUS,
OOIMKHO B Noboe Bpems roga npu CTEKaHWW C HEro Toka 3amblKaHus Ha
3emnto obecneunBaTtb 3HaYEHUSA HANPSXKEHWUIA NPUKOCHOBEHWS, HE NPEBbI-
watowme HopmupoBaHHbix MOCT 12.1.038. ConpoTuBneHne 3asemrisito-
LLlero yCTpPOMCTBa MpU 3TOM ONpeAensieTcs No AoNyCTUMOMY HanpsiXeHUIo
Ha 3a3eMIsALLEM YCTPOUCTBE M TOKY 3aMblKaHWsi Ha 3EMITH0.

Mpn onpegeneHun 3HavyeHUs AONYCTUMOrO HaMpPsKEHUS NPUKOCHOBE-
HUSA B Ka4yeCTBe pacyeTHOro BPEMEHW BO3OEWNCTBMSA credyer npuHUMaTb
CYMMYy BpPEMEHU OENCTBUSI 3alUUTbl M MOSTHOTO BPEMEHU OTKITHYEHUSsI
Bbikntovatens. MNpu onpegeneHnn OOMYCTUMbIX 3HAYEHUIN HanpshKeHUN
NPUKOCHOBEHMS Y paboymx MecCT, rae npu Npou3BOACTBE OMNepaTUBHbIX
NepeknoYeHin MOryT BO3HUKHYTb K3 Ha KOHCTpyKUMM, OOCTYNHble Ans
NPUKOCHOBEHMST MPOU3BOASALLEMY MNEPEKOYEHNs NepcoHany, crnegyet
NpUHUMaTb BPeEMsi OEVCTBUS PEe3epBHON 3allWTbl, @ ANs OCTalnbHOW Tep-
pPUTOPUM — OCHOBHOW 3aLUNTHI.

Mpumeyanne — Paboyee MecTo crieayeT NOHMMaTh Kak MecTo onepaTyBHOro obeny-
XKMBAHWS! ANIEKTPUYECKUX annapartos.

Pa3melleHne nNpoaonbHBIX Y NONepeYHbIX rOPU3oHTamnbHbIX 3a3eminu-
Tenewn OOMKHO onpedensitbcs TpeboBaHWAMU OrpaHUYeHNs HanpsKeHWN
NPUKOCHOBEHMSA A0 HOPMWPOBAHHLIX 3Ha4YeHW 1 yoobCTBOM MpuUcoeau-
HeHus 3asemnsgemoro obopynoaHus. PaccTosHue mexay npoaoribHbIMU
1 MonepeYHbIMU FOPU3OHTaNbHBIMU UCKYCCTBEHHBIMU 3a3EMIUTENAMU He
[OmkHO npebiwatb 30 M, a rybunHa nx 3anoXeHus B rPyHT JOMKHA ObITb
He meHee 0,3 M. [1Ns CHWXKEHWSA HanpshkeHUst MPUKOCHOBEHMS Y paboumnx
MeCT B HeOBXOAMMbIX Cry4asx MOXeT OblTb BbIMOMHEHA CUCTEMA BblpaBs-
HMBaHWSA NMOTEHLMANoB NyTem YKNagku crneumanbHoW NoTeHuvanoBbipas-
HUBaIOLLIEN PeLLETKN UK Noackinku webHs cnoem TonwuHom 0,1-0,2 M.

B cnyyae obbeanHeHMs 3a3eMnsoLLMX YCTPOUCTB pa3HbIX Hampsike-
HUI B ogHO obLLiee 3a3eMnstoLlee YCTPOUCTBO HanpshXeHue NPUKOCHOBEe-
HWUSi [OMKHO OMPeAensiTbCa No HanbonbLLEMY TOKY KOPOTKOTO 3aMblKaHUs
Ha 3emno 0obeanHaembix OPY.

4.3.6.5 T[lpu BbINONMHEHWUN 3a3eMNSIIOLLEro YCTPONCTBA C COOMoAeHEM
TpeboBaHWi, NPeabABMAEMbIX K €r0 COMPOTMBIIEHUIO UMW K HaMPsHKEHUIO
NPUKOCHOBEHWS, AOMNONMHUTENLHO K TpebosaHmam 4.3.6.3 n 4.3.6.4 cnepyer:

— MpoknaapiBaTh 3a3eMNsoLme NPOBOAHMKY, NpUcoeanHsoLme 060-
pyAOBaHWE U KOHCTPYKLMK K 3a3eMnnTento, B 3emrie Ha rnybuHe He me-
Hee 0,3 m;

- MpoknagblBaTk NPOAOSIbHbIE N NONEPEYHbIE TOPU3OHTarNbHbIE 3a3eM-
nuTenu (B YeTbIpex HanpaeneHusx) BonmMan MecT pacrnonoxeHns 3asemMnse-
MbIX HEMTpanew CUNoBbIX TPaHCOPMAaTOpPOB, KOPOTKO3AMbIKATENEN.
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Mpy BbIxOOEe 3a3emnsoLWero YCTpoOMCTBa 3a Mpefdenbl OrpaxaeHust
3MNEeKTPOYCTaHOBKM TOPU3OHTarNbHbIE 3a3eMIUTENN, HaxoAsLMECH BHe
TEPPUTOPUM INEKTPOYCTAHOBKW, CriedyeT NpoknaabiBaTb Ha rnybuHe He
MeHee 1 M. BHELHU KOHTYP 3a3eMIisiioLLEero YCTPOMCTBa B 3TOM Criyyae
peKkoMeHOyeTCS BbIMOMHATE B BUAE MHOIOYrofbHUKA C TYNbIMU UK CKPY-
TMEHHBIMW YrIamu.

4.3.6.6 BHeLUHIO0 Orpagy aneKkTpoyCTaHOBOK HE pEKOMeHAYyeTCa npu-
COeVHATb K 3a3eMIISOLLEMY YCTPOWCTBY.

Ecnu ot anekTpoyctaHoBku otxogat BJ1 110 kB 1 BeIWwe, TO orpagy cre-
OyeT 3a3eMInTb C MOMOLLIbIO BEPTUKANbHbIX 3a3eMnuTenen AnMHon 2-3 m,
YCTaHOBMEHHbBIX Y CTOEK orpafbl No Bcemy ee nepumetpy vepes 20-50 m.
YcTaHoBKa Takux 3a3emnutener He TpebyeTtcsa Anst orpagbl ¢ MeTannuye-
CKMMW CTOMKaMM 1 C TEMU CTOVMKaMM 13 xenesobeToHa, apmaTtypa KOTOpbIX
3NEKTPUYECKM COEIMHEHA C METarNMYeCKMM 3BEHbSIMU Orpajbl.

[Insi NCKNOYEHUS ANEKTPUYECKON CBSA3M BHELLHEN Orpabl C 3a3eMIisito-
UMM YCTPOMCTBOM pacCTosHMEe OT orpafbl 4O 3reMeHTOB 3a3eMnsioLe-
ro yCTPOWCTBA, PacronoXeHHbIX BAOMb HEE C BHYTPEHHEN, BHELLHEN UMK
¢ 06eunx CTOpPOH, AOMKHO ObiTb HE MeHee 2 M. Bbixogsiume 3a npegensl
orpagbl rOpn3oHTarnbHble 3a3eMnnUTeNu, TPyObl 1 Kabenu ¢ MeTannM4Yeckon
o6onoykor nnn GpoHen n apyrue MmetTanm4yeckme KOMMyHUKaLmnm JOMKHbI
ObITb NMPONOXeHbI NocepeanHe Mexay CTorkamu orpadbl Ha rnybuHe He
meHee 0,5 M. B mecTax npyMbIKaHnsi BHELLHEW orpaabl K 34aHNsM 1 COopy-
XEHMAM, a Takke B MecTax NPMMbIKaHWS K BHELLHEW orpage BHYTPEHHMX
MeTannMyecknx orpaxaeHnin OOMmKHbl ObiTb BbINOMHEHb! KUPMUYHBIE UMK
OepeBsiHHbIe BCTaBKW ANTMHON He meHee 1 M.

[MuTaHne aneKTPONPUEMHUKOB, YCTAHOBMEHHbLIX Ha BHELUHEN orpaje,
crieqyeT OCyLEeCTBNATb OT PasaenuTenbHbIX TpaHCdopMaTopoB. ATW TpaHC-
chopmaTtopbl He JoMycKaeTcs ycTaHaBnuBaTb Ha orpage. JlnHns, coeanHsio-
LLasi BTOPUYHYI0 OBMOTKY pasfenuTenbHoro TpaHcdopmaropa ¢ arekTponpu-
€MHUKOM, PacrnonoXeHHbIM Ha orpaje, [orkHa 6biTb 30nMpoBaHa oT 3emMnu
Ha pacyeTHOe 3HayYeHVe HanpsPKEHNS Ha 3a3eMIAIOLLEM YCTPOWCTBE.

Ecnu BbinonHeHne xoTs Gbl 0OQHOMO U3 yKa3aHHbIX MEeponpUATUA He-
BO3MOXHO, TO MeTannmnyeckne 4yactu orpafbl crieqyer npucoeavHuTb K
3a3eMIiAoLWEeMy YCTPOMUCTBY M BbIMOMHWUTL BbipaBHUBAHWE MOTEHLMANOB
Tak, YToObl HaNpPsPKEHWE MPUKOCHOBEHUS C BHELUHEN W BHYTPEHHEW CTo-
POH orpadbl He NpeBbIWano AoNYCTUMbIX 3Ha4YeHuN. MNpy BbINOnNHeHUn 3a-
3eMNALLEero yCTpONCTBa No oNyCTMMOMY COMPOTUBIIEHUIO C 3TON LIeNbHo
[OmKeH ObITb NPOMOXEH rOPU3OHTarNbHbIA 3a3eMIUTENb C BHELLHEN CTO-
POHbI orpafbl Ha paccTosHUM 1 M OT Hee U Ha rmy6buHe 1 M. JTOT 3a3emnu-
Tenb criegyeT NPUCOEOUHATDL K 3a3eMISIOLLEMY YCTPOWUCTBY HE MEHEE YEM
B YeTblpex TOYKax.
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4.3.6.7 Ecnu 3azemngioLlee yCTPOMCTBO SMEKTPOYCTAHOBKM HaNpsike-
HueM Bbiwe 1 KB cetn ¢ adhdheKkTUBHO 3a3eMIIEHHON HENTPanbO CoeanHe-
HO C 3a3eMISOLLMM YCTPONCTBOM APYrol 3NEKTPOYCTAHOBKM NpW NOMOLLM
kabensi ¢ meTannuyeckor 060MoYKOM UnyM GPOHEN UnNn Apyrux MeTannu-
YeckUx CBSA3eW, TO ANS BbIpaBHMBAHWS MOTEHLMANOB BOKPYr yKasaHHOW
OpYroi aneKTpoyCTaHOBKM UMW 30aHUsl, B KOTOPOM OHa pa3MeLleHa, He-
obxoanmo cobnogeHne 0gHOro 13 CneayLmx YCroBui:

1) npoknagka B 3emne Ha rmybuHe 1 M 1 Ha pacctosHuM 1 M oT doyHAa-
MeHTa 34aHu1s Uy OT NEPUMETPA TEPPUTOPUN, 3aHUMAEMON 060pyaOBaHNEM,
3a3eMnuTensi, COeQMHEHHOro C CUCTEMOW ypaBHUBAHWS NMOTEHLUMANoB 3TOro
30aHVS UNW 3TON TeppuTOpMK, @ Y BXOZOB M Y Bbe3A0B B 34aHUE — yKrajka
NPOBOAHUKOB Ha paccTosiHum 1 1 2 M OT 3a3eMnuTenst Ha rmy6uHe 1 1 1,5 m
COOTBETCTBEHHO M COEAVHEHNE 3TUX MPOBOAHMKOB C 3a3eMInTenem;

2) ncnonb3oBaHmWe xene3obeToHHbIX PyHAAMEHTOB B Ka4eCTBe 3a3eM-
nutenen B cootsetcteum ¢ 4.3.11.1, ecnu npu atom obecneynBaeTcst fo-
NyCTUMbIV YPOBEHb BbipaBHUBAHWS noTteHumnanoB. ObecneyeHre ycrnoBun
BblpaBHMBaHNs NOTEHLMANOB NOCPEACTBOM XKene3obeToHHbIX (byHAaMeH-
TOB, UCMOSb3YEMbIX B KAYECTBE 3a3eMNUTENEN, onpeaensieTcs B COOTBET-
ctBum ¢ NOCT 12.1.030.

He TpebyeTcs BbINOMHEHNE YCINOBUIA, yKa3aHHbIX B mognyHkTax 1) u
2) HacToALEero nyHKTa, eCnmn BOKPYr 34aHWMN MMEKoTCa acdansToBble OT-
MOCTKW, B TOM YuCre y BXOAOB M Y Bbe3aoB. Ecnu y kakoro-nubo Bxoaa
(BbE30A) OTMOCTKA OTCYTCTBYET, Y 3TOro BXoAa (Bbe3zia) [OMKHO ObITb Bbl-
NOMHEHO BblpaBHMBaHME NOTEHUMANoB NyTeM yKnaaku ABYX NPOBOAHMKOB,
KaK ykasaHo B noAanyHkTe 1) HacTosLwwero nyHKTa, unv cobnogeHo ycro-
BYe, MPUBEAEHHOE B NOAMYHKTE 2) HacTosLwero nyHkTa. Mpu aTom Bo Bcex
cny4vasx AOSMKHbI BbINOMHATLCS TpeboBaHusa 4.3.6.8.

4.3.6.8 Bo u3bexaHue BblHOCa MOTEHUMana He AOMyckaeTcs nuta-
HWE 3MNEeKTPONPUEMHMKOB, HaxOASILLUMXCA 3a npejenamy 3as3emIsioLLmx
YCTPOMNCTB 3MEeKTPOYCTAHOBOK HanpsbkeHnem Bbilwe 1 kB cetn ¢ addpek-
TMBHO 3a3eMIIEHHON HelTpanbto, oT 0bmoTok Ao 1 KB ¢ 3a3emneHHon Hen-
Tpanbio TpaHCHOPMaTOPOB, HAXOASALLMXCSA B Npeaenax KoHTypa 3a3emnsi-
IOLLIEro YCTPOWCTBA 3MNEKTPOYCTAHOBKN HanpsiXeHnem Bbiwe 1 kB.

Mpy HEeOBXOAMMOCTM MUTaHWE TaKUX SMEKTPONPUEMHMKOB MOXET OCY-
LLEeCTBNATLCS OT TpaHcdopmMaTopa C M30NUPOBaHHOW HEWTParnbio Ha CTo-
poHe HanpsikeHnem Ao 1 kB no kabenbHow NMHUK, BbINOMHEHHOM kabenem
6e3 meTannuyeckon obonoyku n 6e3 6poHu, nnu no BJI1.

Mpu 3TOM HanpsbkeHVe Ha 3a3eMISAOLLEM YCTPONCTBE He [OIMKHO npe-
BblLIAaTb HanpsbkeHne cpabatbiBaHUA NPOOBUBHOIO NpeaoXpaHUTens, ycta-
HOBJIEHHOIO Ha CTOPOHE HM3LLEro HanpsKeHus TpaHcdopmMaTopa C U3o-
NIMPOBaHHOM HENTpanbto.
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[MnTaHne Taknx aNeKTPONPMEMHMKOB MOXET TakKe OCYLLECTBMNATLCH OT
pasgenutensbHoro TpaHcgopmartopa. PasgennTensHbin TpaHchopMaTop 1
NIVHWUS OT ero BTOPNYHON OBMOTKU K 3NEKTPONPUEMHUKY, €CMN OHa MPOXO-
OWT N0 TeppUTOpPUK, 3aHMMaEMON 3a3eMMSIOLNM YCTPOVCTBOM 3NEKTPO-
YCTaHOBKM HanpsikeHneMm Bbille 1 kB, 4OMKHbI MMETb U30MNALMIO OT 3eMIK
Ha pacyeTHOe 3HaYeHWe HanpsHKeHUst Ha 3a3eMIsioLLEeM YCTPOMCTBeE.

4.3.7 3asemMnsowme yCTPONCTBA 3NI€KTPOYCTaHOBOK
HanpskeHueM Bbiwe 1 KB B ceTsix ¢ nsonmpoBaHHoOM
HenTpanbio

4.3.7.1 B anekTpoycTaHOBKax HanpsikeHuem Bbiwe 1 kB B ceTsax ¢ u3o-
NMPOBaHHOW HEWTpanbi COMPOTMBIIEHUE 3a3EMIISIIOLLEr0 YCTPOUCTBA Npu
NPOXOXAEHNN PACHETHOTO TOKa 3aMblKaHWSA Ha 3eMITo B No0oe BpeMs roga
C Y4ETOM COMPOTUBIEHNS €CTECTBEHHBIX 3a3eMINUTENEN JAOMKHO ObITh

R < 250/1, (4.3.3)

HO He 6onee 10 Owm, rae | — pacyeTHbIN TOK 3aMblKaHMs Ha 3emIio, A.

B kayecTBe pacyeTHOro Toka NPUHMMAaETCS:

1) B ceTax 6e3 koMneHcaunm €MKOCTHbIX TOKOB — TOK 3aMblKaHUS Ha
3eMnio;

2) B ceTsIX C KOMMNeHcaumnen eMKOCTHbIX TOKOB:

- [ONs 3a3eMNsLWmnX YCTPOUCTB, K KOTOPbIM NPUCoeanHEHbl KOMMeH-
cvpytoLmne annaparbl, — TOK, paBHbIi 125 % HoMMHanbHOro Toka Hanbo-
riee MOLLHOro 13 3TuX annaparos;

— [0S 3a3eMIISIOLWLMX YCTPOCTB, K KOTOPbIM HE MPUCOEAMHEHBI KOMMEH-
cupyloLme annapatbl, — TOK 3aMblKaHUS Ha 3eMIt0, NPOXOASALLMIA B AaHHOM
CETV NpY OTKITIOYEHUM Hanboree MOLLHOTO U3 KOMMEHCHPYIOLLIMX anmnapaTtos.

PacuyeTHbIVi TOK 3aMblkaHVs Ha 3eMMo JOMKeH ObiTb onpeaeneH Ans
TOW U3 BO3MOXHbIX B 3KCMIyaTauMnm CXeM CEeTW, Mpu KOTOPOW OH UMeeT
HanborbLuee 3Ha4YeHne.

4.3.7.2 Tlpy MCNONb30BaHUN 3a3eMIIAIOLLEro YCTPOWCTBA OOHOBPE-
MEHHO ONS 3MeKTPOyCTaHOBOK HanpshkeHnem Ao 1 kB ¢ n3onmpoBaHHON
HeTpanbk OOMKHbI ObITh BbINOMHEHb! ycnosusa 4.3.9.1.

[Mpu ncnonb3oBaHWM 3a3eMMSOLLEro YCTPOUCTBA OAHOBPEMEHHO Ans
3MNeKTPOYCTaHOBOK HanpskeHnem Ao 1 kB ¢ rmyxo3asemneHHon HenTpa-
b0 COMPOTUBIIEHME 3a3EMISIOLLENO YCTPOMCTBA AOSMKHO ObITh HE Gonee
ykasaHHoro B 4.3.8.2 nnbo K 3a3eMrisitoLLeMY YCTPOWCTBY OOMKHbI ObITb
npucoenmHeHbl 060noYkn 1 OpoHs He MeHee [BYX kabenemn Ha Hanpsbke-
Hue go vnu Bbiwe 1 kKB nnn oboux HanpsikeHui, Npu obLLer NpoTsKeH-
HOCTU 3TUX Kabenen He meHee 1 KM.
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4.3.7.3 [na nogctaHumn HanpsbkeHnem 6-10/0,4 kB gomkHO ObITh
BbINOMHEHO OAHO 06LLlee 3a3eMnsiioLLee YCTPONCTBO, K KOTOPOMY AOMKHbI
ObITb NPUCOEOUNHEHDI:

1) HeiTpanb TpaHcopmaTopa Ha CTOpoHEe HanpshxeHvem A0 1 kB;

2) kopnyc TpaHcdopmaTtopa;

3) meTannuyeckme obonouvku 1 6poHs kabenen HanpskeHnem ao 1 kB
1 BbILUE;

4) OTKpbITbIE NPOBOASILLME YaCTU AMEKTPOYCTAaHOBOK HaNpsiKeHneM 40
1 kB n BblLLE;

5) cTopoHHME npoBoAsALLME YacTu.

Bokpyr nnowagn, 3aHMMaemMon OTAENbHO CTOSALEen MOACTaHuMen, Ha
my6uHe 0,3-0,5 m 1 Ha paccTosHum 0,8—1,0 M OT kpast byHOAaMeHTa 30aHus
NMOACTaHLUMN PEKOMEHOYETCS MPOKaabiBaTb 3aMKHYThIN FOPU30HTasbHBIN
3a3eMnuTenb (KOHTYP), MPUCOEAMHEHHBIN K 3a3€MIIAOLLEMY YCTPOWCTBY.

Bokpyr nnowaaun, 3aHMMaemown OTAENbHO CTOsILLEN NOACTaHUMEN C OT-
KpbITbiM PY HanpskeHuem Bbiwe 1 kB, Ha rmybuHe He meHee 0,5 m 1 Ha
paccTtosHun He Bonee 1 M OT Kpast PyHAAMEHTOB OTKPLITO YCTAHOBMEHHO-
ro obopyaoBaHusi, LOMKEH ObITb MPONOXEH 3aMKHYThIA FOPU3OHTarNbHbIN
3azemnuTenb (KOHTYP), MPUCOEAUHEHHbIV K 3a3eMIISIOLLEMY YCTPOWCTBY.

4.3.7.4 3asemnsollee YCTPOWCTBO CETU HanpsbkeHnem Bbiwe 1 kB
C M30MMpOBaHHOW HeNTpanbk, 00beanHEHHOE C 3a3eMIISOLMM YCTPOK-
CTBOM CETU HanpskeHneM Bbiwe 1 KB ¢ adhdheKkTMBHO 3a3eMsIeHHON HeRn-
Tpanbio B ofHO obliee 3a3emrisiiollee yCTPOWCTBO, AOIKHO YOOBMETBO-
pATb Takke TpeboaHunsam 4.3.6.2 n 4.3.6.3.

4.3.8 3asemnsiouime yCTPONCTBA INIEKTPOYCTaHOBOK
HanpsikeHuem ao 1 kKB B ceTax ¢ rmyxo3asemneHHOM
HeuUTpanbio

4.3.8.1 B aneKTpoycTaHOBKax C rmyxo3a3eMSIEHHON HelTparnblo Hel-
Tpanb reHepatopa unu TpaHcdopmaTopa TpexdasHoro nepemMeHHoro
TOKa, CPefHsisi TO4Ka MCTOYHMKA MNOCTOSIHHOMO TOKa, OA4WH 13 BbIBOAOB MC-
TOYHMKA 04HOa3HOro ToKa AOMKHbI ObITb MPUCOEAUHEHBI K 3a3EMITUTENNIO
npyv NOMOLLIM 3a3eMIISIOLLENO NPOBOAHUKA.

VICKyCCTBEHHbIN 3a3eMnuTenb, NpeaHa3HadeHHbI AN 3a3emieHust
HelTpanu, Kak NpaBumno, AofmkeH ObITb pacnonoxeH BONM3M reHepatopa
unu TpaHcgopmMatopa. [Ons BHYTPULEXOBbIX MOACTAHUMI [OMyckaeTcs
pacrnonaratb 3a3eMUTENb OKOMO CTEHbI 3AaHUSI.

Ecnu dyHOameHT 30aHus, B KOTOPOM pa3meLlaeTcsl NoacTaHums, uc-
nonb3yeTcs B KAYECTBE €CTECTBEHHbIX 3a3eMIUTeNen, HelTpanb TpaHc-
dopmMaTopa criegyeT 3a3eMnsATb NyTemM NpUcoeauHeHNs He MeHee YeM K
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OBYM METanIM4eCcKUM KONTOHHAM WY K 3aKrnagHbiM AeTansiM, NpuBapeH-
HbIM K apMaType He MeHee OBYX XXerne3o0eTOHHbIX (PyHAAMEHTOB.

[Mpy pacnonoxeHun BCTPOEHHbIX MOACTAHLMN Ha pas3HbIX JdTaxax
MHOFO3TaXHOro 34aHUsA 3a3eMrieHe HerlTpanu TpaHCcOopMaTopoB TaKmMX
noacTaHumMii AOMKHO ObiTb BBLIMOMIHEHO MPW MOMOLLM CheumanbHO Mpo-
NOXEHHOro 3a3eMIisioLLero NpoBoAHMKa. B atom cnyvyae 3asemnsioLui
NPOBOAHMK AOMKEH ObITb JOMOMHUTENBHO MPUCOEOUHEH K KOMOHHE 3A4a-
HKS, BGrivkanlen Kk TpaHcdopmaTtopy, a ero CoONnpoTUBIIEHMNE YYTEHO MpU
onpegeneHMn ConpoTUBIIEHUS pacTeKaHUIo 3a3eMISALLEro YCTPOWCTBA, K
KOTOpPOMY MpUcoeauHeHa HerTpanb TpaHchopmMaTopa.

Bo Bcex cny4asax [OmKHbI ObITb MPUHATEI MEPbI MO 06ECneYeHnto He-
NPepbIBHOCTM LIENN 3a3eMIEHUS 1 3aluuUTe 3a3eMIALLLEr0 NPOBOAHMKA OT
MEeXaHUYECKMX MOBPEXOEHNN.

Ecnn B PEN-npoBogHuKe, COeauHALLEM HENTpanb TpaHchopmaTopa
unu reHepaTopa ¢ wuHon PEN pacnpegenutenbHOro yCTpoucTBa Hanpsi-
xeHuem go 1 kB, yctaHoBneH TpaHcdhopmaTop Toka, TO 3a3eMnsALwnii
NPOBOOHUK AOMKEH BbITb MPUCOEAMHEH HE K HenTpanu TpaHcdopmaTtopa
UNn reHepatopa HemnocpeacTBeHHo, a k PEN-NpoBOAHMKY, MO BO3MOX-
HOCTK cpa3y 3a TpaHccopmaTtopom Toka. B Takom cnyyae pasgenexve
PEN-npoBogHuka Ha PE- n N-npoBoaHuku B cucteme TN-S AomKHO ObiTb
BbINOMHEHO TakXke 3a TpaHcgopmaTtopom Toka. TpaHcdopmaTtop Toka
crnepnyet pasMellaTb Kak MOXHO Grnvxe K BbIBOAY HeWTpanu reHepartopa
unu TpaHccgopmartopa.

4.3.8.2 ConpoTuBrneHue 3a3eMIsoLEro yCTPONCTBA, K KOTOPOMY Npu-
coeViHeHbl HEWTpanu reHepatopa unv TpaHcdopmMartopa nmbo BbIBOAbI
WCTOYHMKA OAHOGA3HOro Toka, B ntoboe Bpemsi roga OOMKHO ObiTb He
oonee 2, 4 n 8 OM COOTBETCTBEHHO MPU NMHENHBIX HanpskeHusx 690,
400, 230 B ncTtoyHuka TpexdasHoro Toka unn 400, 230, 133 B UCTOYHK-
Ka ogHoa3Horo Toka. ATo COMPOTUBIIEHME OOMKHO ObiTh 0becneveHo ¢
Y4ETOM UCMONb30BaHUs €CTECTBEHHbIX 3a3eMnuTenen, a Takke 3asemnu-
Tenen noBTOPHbIX 3a3emnenun PEN- nnn PE-nposogHvka BJT Hanpsixe-
Huem Ao 1 kB npu konuyecTse OTXOAALMNX NIMHUIA He MeHee AByX. Conpo-
TUBIEHWE 3a3eMIUTENSsI, PacroNOXXEHHOrO B HENOCPeACTBEHHOM Brm3ocTn
OT HeWTpanu reHepartopa unu TpaHcopmaTopa unv BblBOAA UCTOYHMKA
oaHodasHoro Toka, 4ormkHO bbiTb He 6onee 15, 30 1 60 Om COOTBETCTBEH-
HO NpY NUHENHbIX HanpskeHnax 690, 400, 230 B nctoyHmka TpexdgasHoro
Toka unm 400, 230, 133 B uctovHmka ogHodasHoro Toka.

Mpu yoenbHom conpoTusnexHun 3emnm p > 100 Om-M gonyckaertcs yBe-
nnyMBaTh ykasaHHble Hopmbl B 0,01p pas, Ho He Bornee gecATMKpaTHOro.

4.3.8.3 Ha koHuax BJ1 unu otBeTBneHui ot H1ux anvHon 6onee 200 m, a
Takke Ha BBoAax BJl k anekTpoycTaHoBKaM, B KOTOPbIX B KQ4eCTBE 3aLLnT-
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HOW Mepbl MPU KOCBEHHOM MPUKOCHOBEHWM NMPUMEHEHO aBTOMAaTM4eckoe
OTKIMOYEHWE NMUTAHWSA, OOMKHbI OblTb BbINOMHEHbI MOBTOPHbLIE 3a3eMITeHNsI
PEN-npoBogHuka. Mpn aTom B nepBylo odepedb criegyeT UCnonb3oBaTb
€CTeCTBEHHbIE 3a3eMNUTENU, HanNpMMep NoA3eMHbIe YacTy OMnop, a Takke
3a3eMnsioLLMe YCTPOUCTBA, NpeaHa3HavYeHHble ANs 3alUMThl OT rPO30BbIX
nepeHanpskeHun (nogpasgen 6.2 HacToswwero TKI).

Yka3aHHble MOBTOPHblE 3a3eMieHUs1 BbIMNOMHATCSA, ecrnu bonee 4va-
CTble 3a3eMIIeHMs MO YCMOBUSAM 3alUMTbl OT IPO30BbIX MEepeHanpsiKeHNi
He TpebytoTcs.

[MoBTOpHbIE 3a3emneHna PEN-NpoBogHUKa B CETSX NOCTOAHHOIO TOKa
OOMMKHbI ObITb BbIMOTHEHbL! MPU MOMOLLM OTAENbHbIX MCKYCCTBEHHbIX 3a-
3eMnmTenen, KOTopble He AOIMKHbI MMETb METanNMYeCKUX COeQMHEHWI C
NoA3eMHbIMY TPyOONpOBOAAMM.

3asemngwoLLme NPOBOAHMKM AN NMOBTOPHbLIX 3a3emrieHnn PEN-npoBoa-
HVKa JOMKHbI UMETb pa3Mepbl He MeHee NpVBEAEHHbIX B Tabnuue 4.3.4.

4.3.8.4 OO6ulee conpoTMBEHNE pacTeKkaHuio 3a3eMnutenent (B Tom
yncrne ecTeCTBEHHbIX) BCEX MOBTOPHbIX 3asemneHuin PEN-npoBogHuka
kaxgon BJ1 B ntoGoe Bpemsi roga oomkHo 6biTb He BGonee 5, 10 n 20 Om
COOTBETCTBEHHO NPU NUHENHbIX HanpsixkeHnsix 690, 400, 230 B nctoyHmnka
TpexdasHoro Toka mnm 400, 230, 133 B ncToyHnka ogHodasHoOro Toka.
Mpu aTOM CONPOTUBNEHNE pacTekaHUIo 3a3eMUTENs KaXaoro U3 rnoBTop-
HbIX 3a3eMMeHnin JOrMKHO ObITb He bonee 15, 30 1 60 OM COOTBETCTBEHHO
Npw TeX e HanpsbKeHUsIX.

Mpu yoensHom conpoTuBneHuy 3emnm p > 100 Om-m gonyckaetcs yBe-
nnyMBaTh ykasaHHble Hopmbl B 0,01p pas, Ho He Bornee fecATMKpaTHOro.

Ta6nuua 4.3.4 - HaumeHbLlLMe pa3mepbl 3a3eMnuTenen U 3a3eMnALWNX
NPOBOAHUKOB, NPOSIOKEHHbIX B 3emMne

MwuHuManbeHbIN pa3vep
nno- TornwmHa
" q wape | - MOKPbITHS
aTe- oBepX- -
pvan Hocfb Mpocpune fva- | mone- | | emm- | cpen-
METP, |PedHOro| o | hpumoe | Hee
MM cede- | v | sHaue- | smaue-
H”"‘Z' Hue, Hue,
MM MKM MKM
Cranb Bes [Mpsimoyronk- ) 100 4 ) )
yepHas | MOKPbITUSI HbIlA 2
Yrnoson - 100 4 - -
Tpy6HbIN 32 - 3,5 - -
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lMpodomkeHue mabnuysbi 4.3.4

Mare-
puan

Mosepx-
HOCTb

Mpodunb

MuHuManbHbIN pasmep

nva-
MeTp,
MM

nno-
waab
none-
peyHoro
ceve-
HUSA,
MM?

Ton-

-
Ha,
MM

TONWwnHa
NOKPbITUA

eqn-
HUYHOE
3Have-

Hue,

MKM

cpen-
Hee

3Have-
Hue,
MKM

Cranb
YepHas

bes
NOKPbITUS

Kpyrnbi ana
BepTUKasb-
HbIX 3a3eMm-

nutenen anu-
HOM Ao 5 m

12

Kpyrnbein ans
BepTMKasb-
HbIX 3a3emMnu-
Tenen anvHomn
Gonee 5m

16

Kpyrnbi ana

rOpu3oHTanb-

HbIX 3a3eMnn-
Tenen

10

Cranb

OuuHKoBaH-
Hasl ropsiymm
cnocobom ©
nnm
HepxaBeto-
was 6,8

Mpsimoyronk-
HbI

90

63

70

Yrnoson

90

63

70

Kpyrnbi ana
BepTMKanb-
HbIX 3a3eM-

nutenen onu-
HoM oo 5m

12

63

70

Kpyrnbein ans
BepTMKasb-
HbIX 3a3eMnu-
Tenewn onNnHowm
6ornee 5m

16

63

70

Kpyrnas npo-
BOSIOKa Ans
ropu3oHTasnb-
HbIX 3a3emMnu-
Tenewn

10

50"

Tpy6HbIn

25

47

55
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OkoH4yaHue mabnuuybi 4.3.4

MwuHUManeHbIN pa3vep

nno- TOnNWMHa
wanp MOKpPbITUS
- a Tor-
oo | oo | Mooonne | aver | none- | ey | cpen:
p MeTp, |pevHoro ha, | HwdHoe | Hee
MM cede- | v | sHave- | aHave-
H”"Z' HUe, Hue,
MM MKM MKM
Cranb B meaHon Kpyrnble
oboroyke | cTepxHU Ans
rMyGUHHBIX 15 - - 2000
3MeKTPOaOoB
3a3emneHust
C anekTpo- Kpyrnble
XVIMUYECKUM | CTEPXKHU Ans
MeaHbIM rny6OuHHbBIX 14 - - 240 250
MOKPbITUEM | 3NEKTPOAOB
3a3eMreHns
Menb | Bes nokpbl- | MNpsiMoyronb- ) 50 2 ) )
Tns? HbIV
Kpyrnas npo-
BOJSIOKa Ans
ropu3oHTarb- - 25- - - -
HbIX 3a3eMnn-
Tenen
1,8 ans
Kaxkgon
Tpoc KA 25 - - -
npoBo-
TIOKK
Tpy6HbIN - - 2 - -
JlyxeHas 1,8 ons
Kaxkgon
Tpoc KA 25 - 1 5
npoBo-
JI0KK
OumHkoBaH- | Mpsimoyronb-
H PAMOYT - 50 2 20 40
Hasi HbI

a [pokaT unu HapesaHHasi NoIoca Co CKPYrIeHHbIMU Kpasimu.
5 MoxeT Takke 6blTb MCMONb30BaH Anst ANeKTPOAOB, MOrPy>KEHHbLIX B GETOH.
& [pumeHsieTca 6e3 NOKPbITUS.

" B cnyyae HenpepbIBHOMO ropsyero LMHKOBaHUS TOMNWMHA NOKpbITUS B 50 MKM coOTBET-
CTBYET HAaCTOALLNM TEXHNHECKMM BO3MOXHOCTSAM.
A Ecnu aKcnepuMmeHTarnbHO 4oKa3aHo, YTO BEPOSITHOCTb MOBPEXAEHUs OT KOppo3un 1
MexaHW4eckux BO3AENCTBUIA Mana, TO MOXET UCMoNb30BaTbCs cedeHne 16 Mm2.
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4.3.9 3asemnsiowme yCTPONCTBA IIEKTPOYCTaHOBOK
HanpsikeHuem Ao 1 kB B ceTsix ¢ nusonmposaHHoOM
HenTpanbio

4.3.9.1 ConpoTvBneHne 3a3eMnsioLero yCTpomucTea, UCMonb3yemMoro
01151 3aLLMTHOTO 3a3eMIIEHNsT OTKPbITbIX NMPOBOASLLNX YacTen, B cucteme IT
[OMMKHO COOTBETCTBOBATbL YCITOBUIO

R< U/, 4.3.4)

rae R — conpoTuBneHne 3aseMnsioLLero ycrporctea, Owm;
U,, — HanpsbkeHne NpUKOCHOBEHWS, 3Ha4eHNe KOTOPOro NpuUHUMaeTcs
paBHbIM 50 B (4.3.2.5);

| = NOMnHbIV TOK 3aMblkaHUsA Ha 3eMnio, A.

Kak npaBuno, He Tpebyercsa npuHMMaTb 3HA4YeHUE COMPOTMBMEHWUS
3asemnsoLLero yctponctesa MeHee 4 Om. [lonyckaeTcs COnpoTUBIIEHNE
3asemnsiowlero ycrpovictea go 10 Om, ecnu cobnogeHo npuBeneHHoe
BbILLIE YCOBME, @ MOLLHOCTb reHepaToOpPOB M1 TPaHCOPMaTOpPOB He npe-
BbllwaeT 100 kB-A, B TOM 4ncne cymmapHas MOLHOCTb reHepaTopoB Umnu
TpaHcdopMaTopoB, paboTatoLLyx napannensHo.

4.3.10 3aszemnsiowme yCTPOUCTBA B paioHax ¢ 6oNnbLIMM
yAenbHbIM CONPOTUBIIEHUEM 3eMIU

4.3.10.1 3azemngioLlme yCTponcTBa 3MNeKTPOYCTaHOBOK HanpshXeHu-
eMm Bblwe 1 KB ¢ adhhekTUBHO 3a3eMIIEHHON HEWTpanbio B panioHax c
6onblMM yaernbHbIM CONPOTUBMEHNEM 3EMMM PEKOMEHAYETCS BbIMOS-
HATb C cobntofeHnem TpeboBaHWi, NpeabABNAEMbIX K HAMPSXXEHUIO NPU-
KOCHOBeHMS (4.3.6.4).

4.3.10.2 Mpu coopyXeHUMN UCKYCCTBEHHbIX 3a3eMnunTernen B pamoHax
¢ 6onblUMM yaenbHbIM COMPOTUBIIEHNEM 3€MITU PEKOMEHAYIOTCS Cneayto-
LMEe MepOonpUATUS:

1) yCTPOWMCTBO BepTUKambHbIX 3a3eMINUTENEN YyBENUYEHHON AONVHBbI,
B TOM YMCIE COCTaBHbIX BEPTUKATbHbIX MMYyOVMHHbBIX 3a3eMnmMTenen AnnHon
no 30 m, ecnu ¢ rmybuHON yaenbHOe CONPOTUBMAEHUE 3€MIU CHUXAETCS,
a ecTecTBeHHble yrnybneHHble 3asemnuTeny (Hanpumep, CKBaXuHbl ¢ Me-
Tannmyeckumu obcagHbiMu TpybGamm) OTCyTCTBYHOT;

2) YCTpPOWCTBO BbIHOCHbLIX 3a3emnuTenen, ecrnv BONM3M (8o 2 k)
OT 3NEKTPOYCTAHOBKN €CTb MEeCTa C MEHbLUMM YAEeNbHbIM COMPOTUBIEHU-
em 3emnu;

3) NpMMeHeHNe UCKYCCTBEHHON 0BpaboTKM rpyHTa HearpeccuBHbIMU
K MaTepuany 3a3emnutenst KOMNOHEHTaMM C LIeNbi0 CHUKEHUS ero yaenb-
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HOrO COMPOTUBMEHUA, €CNU APYyrue Cnocodbl HE MOTyT ObITb MPUMEHEHbI
UIn He JarT Heobxoammoro addpekTa.

4.3.10.3 B anekTpoycTaHoBKkax HanpskeHuem Bbiwe 1 kB, a Takke go
1 kB ¢ n3onnpoBaHHOW HeNTpanblo Ans 3emMnu ¢ yaenbHbIM CONpoTUBIe-
Huem G6onee 500 Om-M, ecnu MmeponpuaTUs, NpegycMoTpeHHble 4.3.10.1 1
4.3.10.2, He NO3BONSAOT NOMYYUTb NPUEMIIEMbIE MO 3KOHOMUYECKUM COO0-
pakeHnsiM 3a3eMNnTeNu, OMNYCKaeTCcsa NOBbICUTL Tpebyemble HacTosLEeN
rnaBoW 3Ha4YeHNs conpoTMBREHUI 3a3emnsaowmx yectponcts B 0,002p pas,
e p — 3KBMBASIEHTHOE yAernbHOe conpoTuaneHne aemnu, Om-m. MNMpun aTom
yBenuyeHne TpebyembiXx HaCTOSLLEN rMaBOW COMPOTMBMEHUI 3a3eMnsto-
LMX YCTPONCTB JOMKHO ObITb HEe Bonee [ecaATUKpaTHOro.

4.3.11 3asemnutenu

4.3.11.1 B kayecTBe €CTECTBEHHbIX 3a3emnuTener MoryT ObiTb UC-
Nonb30BaHbI:

1) MeTannuyeckme 1 xene3obeToHHbIe KOHCTPYKLUW 30aHUIA 1 COOpY-
XEHWUW, HaxXOAsALMECS B CONPUKOCHOBEHNM C 3eMIIei, B TOM YMChe xene-
306eTOHHbIE hyHOAMEHTbI 34aHUIN U COOPYXXEHUN, UMEILLME 3aLLUNTHbIE
rMAPOU3ONSALMOHHBIE MOKPbLITUA B HEArpeccuBHbIX, crnaboarpeccuBHbIX U
cpegHearpeccuBHbIX cpeaax;

2) meTannuyeckne Tpybbl BOAONPOBOAA, NPOSOXEHHbIE B 3EMITE;

3) obcagHble TpyObl OYpOBbLIX CKBaXMH;

4) meTannuyeckne LWNyHTbl TMAPOTEXHUYECKUX COOPYXXEHWI, BOOOBO-
Abl, 3aKnagHble YacTu 3aTBOPOB U T. M.;

5) penbcoBble NyTW MarncTpasnbHbIX HEANEKTPUMDMLMPOBAHHbIX Xenes-
HbIX JOPOr 1 NOABE3AHbIE NYTW NPU HANMYMKU NPEeAHAaMEPEHHOro YCTPOW-
CTBa NepemMblyek Mexay penbcamu;

6) opyrne Haxoswmecs B 3eMrie MeTannmuyeckne KOHCTPYKLMKN U COo-
OPYXEHUS;

7) 3asemnutenu onop BJl, coeanHeHHble C 3a3eMnsaLWUM YCTPOK-
CTBOM 3IIEKTPOYCTAHOBKM NMpW MOMOLLM rpo3o3alumTHoro Tpoca BJl, ecnn
TpOC He n3onunpoBaH ot onop BJT;

8) cBMHLIOBbIE 060504KM Kabernewn, NPONOXeHHbIX B 3eMrie (antoMuHme-
Bble 060roYkM kabenen He JonyckaeTcst UCMonb30BaTh B KaYeCcTBe ecTe-
CTBEHHbIX 3a3eMnuTenen).

Ecnun obonoukn kabenen cnyxat e4UHCTBEHHbIMY 3a3eMINUTENSAMM, TO
B pacyeTe 3a3eMNSIoLWMNX YCTPONCTB OHU AOMKHbI YYUTbIBATLCSA NPU KONW-
YecTBe Kabenew He MeHee OBYX;

9) PEN-npoBogHuku BJ1 go 1 kB ¢ noBTOpHbIMU 3a3eMneHnsiMm npu
konuyecTse BJ1 He MeHee aByX.
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4.3.11.2 He pgonyckaeTcsa ucnonb3oBaTb B KavyecTBe 3asemnutenem
Tpy6onpoBoabl FOPHYNX XUOKOCTEN, FOPHOYMX UM B3PbIBOOMACHbIX ra3oB
n cmecert n TpybonpoBoabl KaHanNU3aLuMn U LEHTPanbHOro OTOMMEHNS.
YkasaHHble OrpaHUYeHnst He WUCKM4YalT HeoOXoaAMMOCTU npucoeanHe-
HWSI TaKMX TPyOOMNPOBOAOB K 3a3eMNAOLLEMY YCTPOWCTBY C LIENblo ypaB-
HWBaHWSA NOTEHLUMaNoB B cooTBeTCcTBUM C 4.3.5.7.

He cnepnyet ncnonb3oBaTh B Ka4ecTBe 3aszeMnuTenen xene3obeToH-
Hble KOHCTPYKLMM 30aHUIN U COOPYXEHWI C NpeaBapuTEnbHO HanpsiXKEHHON
apmartypoM, 0gHaKo 3TO orpaHUYeHne He pacrnpocTpaHsieTcs Ha onopbl BJ1
1 OnopHble KOHCTpyKLmn OPY.

B03MOXXHOCTb MCNOMNb30BaHWS ECTECTBEHHbIX 3a3eMITUTENEN MO yCrno-
BMIO MMOTHOCTW MPOTEKaLWMUX MO HUM TOKOB, HEOOXOAMMOCTb CBapKU
apmaTypHbIX CTEPXXHEN >xene306eTOHHbIX (PyHAaMEHTOB U KOHCTPYKLWN,
NpUBapKN aHKePHbIX OONTOB CTanbHbLIX KOMOHH K apMaTypHbIM CTEPXKHSAM
Xene3obeToHHbIX (PyHAAMEHTOB, @ TakKe BO3MOXHOCTb UCMOMb30BaHUSA
hbyHOAMEHTOB B CUMbHOArpeccuBHbIX Cpefax AOMKHbl ObITb onpeaene-
Hbl pac4eToM.

4.3.11.3 WcKycCTBEHHbIE 3a3eMnuTeNny MOryT ObiTb M3 YEPHOW UIu
OLUMHKOBAHHOW CTanu, OMeQHEHHbIMU U MELAHBIMMU.

VckyccTBeHHbIe 3a3eMNUTENW HE OOMKHbI UMETH OKpPaCcKM.

MaTepuan n HammeHbLLNE pa3Mepbl 3a3eMnmTeneit AOMKHbI COOTBET-
CTBOBaTb MpUBEAEHHbIM B Tabnuvue 4.3.4.

4.3.11.4 Ce4deHure ropmsoHTanbHbIX 3a3eMnuTenen anga anekTpoycra-
HOBOK HanpshxeHvnem Bbiwe 1 kB cnegyeT BbIOMpaTe MO yCnoButo Tepmu-
YeCKOWM CTOMKOCTU Mpu JonyctuMon Temneparype Harpea 400 °C (kpaT-
KOBPEMEHHbIV HarpeB, COOTBETCTBYIOLLMNIA BPEMEHW AENCTBUS 3aLLMTbl 1
OTKITKOYEHUS KOMMYTaLMOHHOIO annapara).

B cnyyae onacHOCTV KOppO3un 3a3eMIISOLLNX YCTPOUCTB CreayeT Bbl-
MONMHWTbL OOHO M3 CrieayoLNX MePONpPUATUI:

— YBENWYUTb CEYEHUH 3a3eMnmTenen 1 3a3eMnsaoLLMX MPOBOAHUKOB C
YYETOM PaCHETHOIO CPOKa MX CIy>0bl;

— MNPUMEHUTb 3a3eMNUTENV W 3a3eMnsiomne NPOBOAHUKM, OLMHKO-
BaHHbIE ropA4YnM cnocoboM, OMEeQHEHHbIE UM MELHbIE.

[Mpu aTOM cnepyeT yunTbiBaTb BO3MOXHOE YBENMYEHUE COMpOTUBIIE-
HMS 323eMMISOLWNX YCTPOMCTB, 06YyCNOBNEHHOE KOPPO3NEN.

TpaHwewn AN ropm3oHTasnbHbIX 3a3eMnuTenen AOMKHbl 3anonHATb-
CSl OOHOPOAHBIM TPYHTOM, HE COAEepXalum LWebHS U CTPOUTENbHOro
Mycopa.

He cnepyet pacnonaratb (MCMonb3oBaTh) 3a3eMnuTenn B MecTax,
roe 3emns MOACYylIMBaeTCca noA AencTBueM Tenna TpybonpoBopoB
n ..

78



TKM 339-2011

4.3.12 3asemnsiowme NpoBOAHUKN

4.3.12.1 CeveHus 3a3eMNA0LWLMX NPOBOAHMKOB B 3MEKTPOYCTaHOBKax
HanpsbkeHneM 4o 1 kB g4omkHbl cooTBeTCTBOBaTh TpeboBaHusM 4.3.14.6 k
3aLLMTHBLIM MPOBOAHMNKAM.

HaumeHblune ceyeHusi 3a3eMnsioLWmMX NPOBOAHUKOB, NMPOSIOXKEHHbIX B
3emre, JOMKHbI COOTBETCTBOBATL NPUBEAEHHBIM B Tabnuue 4.3.4.

Mpoknagka B 3emre antoMUHUEBBLIX HEWU3ONMPOBAHHbLIX NMPOBOAHMKOB
He [onycKaeTcs.

4.3.12.2 B anekTpoycTaHOBKax HanpshkeHnem Bbilwe 1 kB ceveHus 3a-
3eMIIAIOLLMX NPOBOAHMKOB AOIMKHbI ObITb BbIOpaHbl TakMmu, 4ToOblI Npu
NnpoTeKaHMn No HUM HambornbLllero Toka ogHodasHoro K3 B anektpoycta-
HOBKaX C 3P(PEKTUBHO 3a3EMIIEHHON HENTParnbio UM ToKa ABYX(a3HOro
K3 B anekTpoycTaHOBKax C M30NMPOBAHHOW HEWTparnbio TeMmneparypa 3a-
3eMNSLLMX NPOBOAHNKOB He npesbicuna 400 °C (KpaTKOBPEMEHHbI Ha-
rpeB, COOTBETCTBYIOLLMIA NOMHOMY BPEMEHUN AEACTBUSA 3aLLMTbl U OTKOYE-
HWSi KOMMYTaLMOHHOTO annapara).

4.3.12.3 B anekTpoycTaHOBKax HanpshkeHuem Bbiwe 1 kB ¢ u3o-
NNPOBAHHOW HEWTpanbil MPOBOAMMOCTb 3a3eMISAIOWMX MeAHbIX Mpo-
BOAHMKOB cevyeHnem A0 25 MM? unu paBHOLIEHHOE eMy W3 [pyrux
mMaTepuaroB [OfDKHaA cocTaBnaTb He meHee 1/3 npoBogumocTu das-
HbIX MPOBOAHMKOB. Kak npaBuno, He TpebyeTca NpMMeHeHne MeOHbIX
NPOBOAHUKOB ceveHneM bonee 25 Mm?, antomMnHmeBbIx — 35 MM2, cTanb-
HbIX = 120 MMm2,

4.3.12.4 [Ins BbINOMHEHWSA U3MEPEHUI CONPOTUBIEHMS 3a3eMNsoLLe-
ro yctponcrasa B yaobHom mecte gormkHa 6biTb NpefycMoTpeHa BO3MOX-
HOCTb OTCOeAUHEHUs 3a3eMMsoLLero NpoBoAHvKa. B anekTpoycTtaHoBKax
HanpsbkeHvem o 1 kB Takum MecToMm, Kak NpaBuIio, SIBMNSIETCS rMaBHas 3a-
3emnsowas wuHa. OTcoeauHeHe 3a3eMsoLLero NPOBOAHMKA OOMKHO
ObITb BO3MOXHO TOMbKO NPU MOMOLLY MHCTPYMEHTA.

4.3.12.5 3azemMnsowmii NPOBOAHUK, NMPUCOEOUHSOLNIA 3a3eMnTeNb
pabouyero (pyHKLMOHaNbHOr0) 3a3eMIeHs K rMaBHON 3a3eMsoLLEN LWNHE
B 9MEKTPOYyCTaHOBKax HanpsbkeHvem o 1 kB, OomKeH NMeTb ceyeHne He
MeHee: MegHbI — 10 MM?, antoMUHUEBLIN — 16 MM?, cTanbHON — 75 MM>.

4.3.12.6 Y mecT BBOAA 3a3eMNALNX NPOBOAHMKOB B 34aHUSA AOIMKEH
ObITb NPegyCMOTPEH OMO3HaBATENbHbIN 3HAK .

4.3.13 MaBHasA 3a3eMnsOLWas LWWMHA

4.3.13.1 [MaBHasa 3a3eMnsoLLas WNHA MOXET ObiTb BbIMOMHEHA BHYTPY
BBOHOIO YCTPOWCTBA 3IIEKTPOYCTAaHOBKM HanpshkeHnem Ao 1 kB nnm otaens-
HO OT Hero.
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BHyTpu BBOAHOrO YCTpPOWCTBA B KayecTBe [MaBHOW 3a3eMIISoLLEn
LUMHBI criegyeT ucnonb3osath LWnHy PE.

[Mpuv oTAEnbLHOM yCTaHOBKe rnaBHas 3a3eMnsoLLas WuHa oMmkHa ObiTb
pacrnonoxeHa B AOCTYMNHOM, yaooBGHOM Anga o6cnyxunBaHus mecTte B6Mm3un
BBOZJHOIO YCTPOWCTBA.

CeueHne oTAeNbHO YCTAHOBMEHHOWN MMaBHOM 3a3eMNSAOLWEN LWNHbI
[OIMKHO ObITb He MeHee ceveHus PE (PEN)-npoBogHuKka nuTaro-Lien
NINHUK.

[MmaBHas 3asemMnsiollasl WWHa OOIMKHA ObITb, Kak NpaBuio, MeaHOMN.
[onyckaeTcsa npyMeHeHne rnaBHOM 3a3eMnsioLlen WuHel n3 ctanu. Mpu-
MEHeHVEe antoMUHNEBBIX LUNH He JOMyCcKaeTcs.

B KOHCTpYKUMM WNHBI JOSMKHA ObiTb NpegycMOTpeHa BO3MOXHOCTb
WHOMBUAYANbHOIO OTCOEAMHEHUS MPUCOEAUHEHHbIX K HEW MPOBOOHU-
koB. OTCcoeanHeHe AOMKHO ObITb BO3MOXHO TOMIbKO C MCMONb30BaHMU-
€M UHCTpYMEHTa.

B mecTax, 4OCTYMNHbIX TONbKO KBAnNMpuUuupoBaHHOMY nepcoHany (Ha-
npumep, LUTOBbIX MOMELLEHMSAX XUMNbIX AOMOB), IMaBHYO 3a3eMISAOLLYO
LUMHY cnefyeT yCcTaHaBNMBaTb OTKPLITO. B MecTax, AOCTYMHbIX MOCTOPOH-
HUM nuuam (Hanpumep, nogbeszax Unu noaeanax JOMOB), OHa OOMKHa
UMETb 3aLLMTHY 060M04KY — LIKad UMK ALWKK C 3anmpatoLLencs Ha KoY
nBepuen. Ha gBepue mnv Ha cTeHe Hafg LUMHOW OOSMKeH OblTb HaHeCceH
3HakK @

4.3.13.2 Ecnu 30aHMe MMeeT HecKonbko 000COobreHHbIX BBOAOB,
rmaBHas 3asemnsawoLllas WyHa AOMMKHA ObiTb BbIMOMHEHA ANS KaX4oro
BBOAHOrO ycTtponcTea. lNpu Hanuymm BCTPOEHHbIX TPaHC(OPMAaTOPHbIX
NoAcCTaHUMA rnaBHas 3as3eMngaLllas WuHa AOMKHa yCTaHaBMMBaTbCS
BO3M€ KaXaoWm U3 HUX. OTU LUMHbI OOIDKHbI COEAMHATLCA NMPOBOLHUKOM
ypaBHMBaHWS MOTEHUMANoOB CeYeHUEeM (C 3KBUMBANEHTHOM MPOBOAUMO-
CTbi0), PaBHbIM CEYEHMIO MEHbLUEN U3 MOMapHO COEAMHSIEMbIX TMaBHbIX
3a3eMIISIOLLMX LUVH.

4.3.13.3 CeveHune PE-LUNHbI B BBOAHbIX YCTPONCTBAX 3MEeKTPOYyCTaHo-
BOK 3[@HWUIA 1, COOTBETCTBEHHO, MaBHOWN 3a3eMSOLEN WWHbI NPUHUMa-
etcs no CTb M3OK 60439-1. MuHumanbHoe ceveHne PE-LMHbI onpeaens-
eTcsa no tabnuue 4.3.5.

Ecnu rmaBHble 3a3eMnsioLLME WWHbI YCTaHAaBMMBAKTCA OTAENbHO U K
HUM HE MPUCOEOUHSIIOTCA HyIeBble 3aLUUTHble NPOBOAHMKN 3M1IEKTPOoyCTa-
HoBkM, B ToM Ymcrie PEN (PE)-npoBogHvikun nutatoLwern nuHum, To ceveHne
(3kBUBaANEHTHas NPOBOAMMOCTb) KaXaoW 13 OTAENbHO YCTaHABIMBAEMbIX
rMaBHbIX 3a3eMMSIOWMX LWMH MPUHMMAETCA PaBHOW MOMOBUHE CEYEHUS
PE-wwHbl, Hanbonbwen n3 scex PE-UMH, HO HE MeHee MeHbLLEro n3 ce-
YeHu PE-LIMH BBOOHBIX YCTPOWNCTB.
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[Ina coeamHeHnst HECKOMbKMX MMaBHbIX 3a3€MMALLUX LUMH MOTYT UCMOb-
30BaTbCs CTOPOHHME NPOBOASILLIME YaCTW, €CN OHW COOTBETCTBYIOT TpeboBsa-
HYAM 4.3.14.2 K HenpepbIBHOCTU M MPOBOANMOCTU SEKTPUYECKON Lienu.

Ta6nuua 4.3.5 - HaumeHbline ceyeHnsa PE-wumH

CeyeHune hasHoro npoBogHuka, S, Mv? | HanmeHbluee cedeHne PE-LUnHbI, MM?
[o 16 BKNHOYMTENBHO S
Cablle 16 o 35 Bkno4MTENBHO 16
Csbliwe 35 0o 400 BKMIOYMTENBHO S/2
Csbliwe 400 oo 800 BKNOYUTENBHO 200
Csbiwe 800 S/4

4.3.14 3awuTHble npoBogHukK (PE-npoBoaHMKM)

4.3.14.1 B kauecTBe PE-NPOBOOHMNKOB B 3MIEKTPOYCTAHOBKAX HarMpsixe-
Huem go 1 kB moryT ncnonb3oBaTbes:

1) cneunanbHO NPeayCMOTPEHHbIE NPOBOAHUKN:

— KWUNbl MHOTOXWUITbHBIX Kabenen;

— M30MMpPOBaHHbIE UM HEN3ONMPOBaHHbIe NpoBoaa B obLen 06onou-
ke ¢ pasHbIMM NpoBOAAMU;

— CTalMOHapHO MPOSIOXKEHHbIE N30NMPOBAHHbLIE MMM HEWU3ONMPOBAH-
Hble NPOBOAHVKY;

2) OTKpPbITblE MPOBOASALLME YACTW INEKTPOYCTAHOBOK:

- antoMuHMeBble 060504k Kabenen;

— cTanbHble TPyObl 3NEKTPONPOBOAOK;

- MeTannuyeckne o6oMoYKM U OMOPHbIE KOHCTPYKLUM LLIMHOMNPOBOAOB
N KOMMIEKTHbIX YCTPOMCTB 3aBOLACKOIO U3roTOBIIEHUS.

MeTtannuueckme kopoba 1 NOTKN 3MEKTPONPOBOAOK MOXHO UCMONb30-
BaTb B Ka4YeCTBE 3aLUUTHbIX NMPOBOAHMKOB NMPW YCIOBUU, YTO KOHCTPYKLMEN
KOpPOGOB 1 NOTKOB NPeayCMOTPEHO TaKoe UCMONb30BaHNE, O YEM UMEETCSI
yKkasaHue B JOKYMEHTaUUN N3rOTOBUTENS, a UX PACMONOXEHME UCKIoYaeT
BO3MOXXHOCTb MEXaHWYECKOro NOBPEXAEHNS;

3) HeKoTOpble CTOPOHHME MPOBOASLLME YACTU:

- MeTannMyecknue CTpOUTENbHbIE KOHCTPYKLUN 30aHUA U COOPYXKEHWI
(dbepMbl, KOMOHHBI U T. 1N.);
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- apmartypa >Xene3obeTOHHbIX CTPOUTENbHbIX KOHCTPYKLUMIA 34aHWN
npwn ycnosuu BeinonHeHus Tpebosanun 4.3.14.2;

- MeTanfnuMyeckne KOHCTPYKLUMU MNPOM3BOACTBEHHOrO Ha3HaYeHust
(nogkpaHoBble penbChbl, ranepeun, NNoLaaky, LWaxTbl NMATOB, NOAbEMHU-
KOB, 311eBaTOPOB, OOpaMIeHNsi KaHaMNoB v T.M.).

4.3.14.2 /icnonb3oBaHne OTKPbITbIX M CTOPOHHUX MPOBOASALLMX 4Ya-
cTen B kavectBe PE-NpOBOAHUKOB [OMYCKAETCs, €CNM OHWM OTBeYaloT
TpeboBaHMAM HacTosLWEero pasgena K NpoBOAUMOCTU U HENPEPBLIBHOCTH
3ANEKTPUYECKOW Lienu.

CTOpOHHME NpoBOASALLME YacTh MOTYT ObITb MCMOMb30BaHbI B KAYECTBE
PE-NpoBOOHMKOB, €CN OHW, KPOME TOro, OAHOBPEMEHHO OTBEYalOT Ccre-
ayowmum TpeboBaHNaM:

1) HenmpepbIBHOCTb aneKkTpuyeckon uenu obecnedmBaetca nvbo unx
KOHCTPYKUMEN, Mnbo COOTBETCTBYHOLLUMMN COEANHEHUSIMU, 3ALLNULLEHHBIMU
OT MEXaHUYECKUX, XUMUYECKUX U OPYTUX NOBPEXOEHWUN;

2) X OeMOHTaX HEBO3MOXEH, €CMnv He NPeayCMOTPEHbl Mepbl MO CO-
XPaHEeHWUo HENPEpPbLIBHOCTU Lienu 1 ee NpOBOAMMOCTMU.

4.3.14.3 He ponyckaeTcsi ucnonb3oBathb B kayecTBe PE-NpOBOAHNKOB:

- MeTannmyeckne 060noYKM N30MNSALMOHHBIX TPYOOK 1 TpyByaThix nNpo-
BOJOB, HECYLLME TPOChI MPY TPOCOBOW 3MEKTPONPOBOAKE, METANOPYKaBa,
a Takke CBMHLOBble 060M04YKM NPOBOAOB U kabenew;

— TpybonpoBoAbl rasocHabxeHus 1 apyrve TpybonpoBob! FoprYmMX 1
B3PbIBOOMACHbIX BELLECTB U CMecen, TpyObl KaHanuaauum 1 LeHTparnbsHoro
OTONMEHNS;

— BOAONPOBOAHbIE TPYObI MPY HANMUYMKU B HUX U30NMPYHOLLMX BCTABOK.

4.3.14.4 HyneBble 3alLMTHbIE MPOBOAHMKMN LleNen He JoMNyCKaeTcs 1Uc-
nonb30BaTb B KAYECTBE HYJEBbIX 3aLLUUTHBLIX NMPOBOLAHWKOB 3MEKTPO06o-
pygooBaHus, nuTatoLLerocs no Apyrum Lensam, a Takke MCnornb3oBaTh OT-
KpbITble MPOBOASILLNE HYACTK SMNEKTPOOOOPYyaOBaHMS B KA4ECTBE HYNEBbIX
3aLUNTHBIX MPOBOAHMKOB ANs1 APYrOro anekTpoobopynoBaHus, 3a UCKMHO-
YeHMeM 060S0YeEK U ONOPHbIX KOHCTPYKLUMIA LUMHOMNPOBOAOB M KOMMIEKT-
HbIX YCTPOWCTB 3aBOACKOrO W3roTOBMEHUsi, 06ecrneymBaoLLmnx BO3MOX-
HOCTb MOAKIHOYEHNS K HUM 3aLUTHBIX NMPOBOAHUKOB B HYXXHOM MECTe.

4.3.14.5 Vicnonb3oBaHue cneumnanbHO MpeayCMOTPEHHbIX 3aLUUTHbLIX
NPOBOAHMKOB A5si UHbIX LIeNer He JOMyCKaeTCs.

4.3.14.6 HavmeHbline nnowagm nonepeyHoro CeYeHus 3alnTHbIX
NPOBOAHMKOB AOIMKHbI COOTBETCTBOBAaTL Tabnuue 4.3.6.

Mnowaan ceyeHnn NpuBeaeHbl AN Cryvas, eCnu 3alluTHble MPOBO-
OHWKN U3roTOBMEHbI N3 TOTO e Matepuana, Yto U dasHble NPOBOOHMKMN.
CeyeHusa 3aWmnTHBIX NPOBOAHMKOB M3 OPYrMX MaTtepuanoB AOIMKHbI ObiTb
9KBUBANEHTHbI MO NPOBOAUMOCTU NPUBEAEHHBIM.
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Tabnuua 4.3.6 — HaumeHbLLMe ceveHUs 3aLUTHLIX NPOBOAHUKOB

HaumeHblUuee ceyeHne 3alnTHbIX

CeueHue hasHbiX MPOBOAHUKOB, MM? 5
NPOBOAHMKOB, MM

[o 16 BknouYNTENBHO S
Cabllwe 16 o 35 BkNo4MTENBHO 16
Csblwe 35 S/2

[Honyckaetcs npyv HeOBXOAMMOCTM MPUMHUMATb CeYeHue 3aLuUTHOro
NpoBOAHMKA MeHee TpebyeMbiX 3HaYEHWIN, eCrn OHO PaccyYUTaHo No gop-
myrne (TONbKo Ans BPpeMeHn OTKnioYeHns < 5 ¢):

S> Itk (4.3.5)

roe S - nnowaab NonepeYHoro CeYEHUst 3aLUTHOrO NPOBOAHMKA, MM?;

| = TOK KOPOTKOro 3amblkaHusl, 06ecneynBatoLLnii BpEMS OTKIIOHEHUSI
NOBPEXAEHHOM LiENM 3aLlUUTHBLIM annapaTtom B COOTBETCTBUM C Tabnvuamm
4.3.1 n 4.3.2 unu 3a Bpemsi He bonee 5 ¢ B cooTBeTcTBUM C 4.3.5.4, A;

t - Bpemsi cpabatbiBaHUSA 3alMTHOTO annapara, C;

k — k03(hPULIMEHT, 3HaYEHME KOTOPOro 3aBMCUT OT MaTepuana 3almT-
HOro MPOBOAHMKA, €ro M30MsAUMKU, HavamnbHOW M KOHEYHOW Temneparyp.
3HayeHus k Ansa 3awmnTHbIX NPOBOAHMKOB B PA3fUYHbIX YCIOBUSIX NpUBE-
neHbl B Tabnuuax 4.3.7-4.3.10.

Ecnu npu pacyete nonyyaercsa cevyeHune, OTAMYHOE OT NPUBELEHHOIO B
Tabnuue 4.3.5, To cneayet BbIGMpaTh bnkanwee donbllee 3HadYeHne, a
npu NOnyYeHUn HeCTaHAAPTHOrO CeYEeHNs1 — NPUMEHATb NPOBOAHMKN 6nn-
Xaviwero 6onblLuero CTaHa4apTHOrO CeYeHust.

3HavyeHns MakcMMmanbHOM TemnepaTypbl Npyu OnpeaeneHnu ceveHus
3aLLMTHOrO NPOBOAHMKA HE OOMKHbI NPEBbILLATL NPeaernbHO AOMYCTUMbIX
TemnepaTyp HarpeBa npoBofHUKoB npu K3 B cooTtBeTcTBUM € mason 1.4
[2], @ NS aneKkTpoyCcTaHOBOK BO B3pPbIBOOMACHLIX 30HAX [OMKHbI COOTBET-
ctBoBaTb NOCT 22782.0.

4.3.14.7 Bo Bcex crnyyasix cevyeHne MeHbIX 3aLUUTHBIX MPOBOOHVKOB, He
BXOASALLMX B COCTaB Kabens nnm nporioKeHHbIX He B 06Len oborouke (Tpyoe,
Kopobe, Ha 04HOM 10TKe) C hasHbIMM MPOBOAHUKAMM, JOIHKHO ObITh HE MEHee:

- 2,5 MM? — Npu1 HanM4Mn MexaHn4eckom 3aLuThbI;

- 4 MM? - NpK OTCYTCTBUM MEXAHUYECKOM 3aLLMUThI.

CeyeHve oTAENbHO MPOMOXEHHbIX 3aLUTHBLIX aNtOMUHUEBBLIX MPOBO-
OHVKOB AOMKHO ObITb HE MeHee 16 MM?2.

4.3.14.8 B cucteme TN gns obecneyeHuss TpebosaHuin 4.3.6.1 Hyne-
Bble 3alUMTHbIE NMPOBOAHWKN PEKOMEHAYETCsi MpoKnagbiBaTb COBMECTHO
U B HENOCPEACTBEHHON BrmM30cTu ¢ hasHbIMU MPOBOAHUKAMMU.
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Ta6bnuua 4.3.7 — 3HavyeHne koadpduumneHTa k Ans M3onMpPoBaHHbIX
3aLUTHBIX NPOBOAHUKOB, He BXOAALMX B Kabenb, 1 AN HEM30NMPOBaHHbLIX
NPOBOAHUKOB, KacaloLmxcsi 060Mouku kabenen (HayanbHas Temnepartypa

npoBoAHUKa npuHsTa paBHown 30 °C)

MaTtepuan nsonsauum

nonnMBUHUN-

CLUNTBIV NOMUATUMEH,

Mapamertp GyTunosas
xrnopvig 3TUNEHNPONMIeHOBas cavna
(MBX) pesvHa P

KoHeyHasi Temnepatypa, °C 160 250 220

k npoBogHuKa:

Me[Horo 143 176 166

antoMUHNEBOrO 95 116 110

cTanbHoro 52 64 60

Tabnuua 4.3.8 — 3HauyeHue KoadpcpmumneHTa k Ans 3aWMUTHOro NPOBOAHMKA,
BXOASALLEro B MHOTOXMUNbHbIA Kabenb

Matepunan nsonauunm
MapameTp NONMUBWHWI- | CLUMTBIA NONUaTuneH, | ytunosas
XNopua | STUREHNponuIieHoBas pe3uHa
(MBX) pesuHa
HauanbHas Temnepatypa, °C 70 20 85
KoHeuHas Temnepartypa, °C 160 250 220
k npoBogHuka:
MefHOoro 115 143 134
antoM1HNEBOTO 76 94 89

Ta6bnuua 4.3.9 — 3Ha4yeHune KoadpduumeHTa k npu ncnonb3oBaHMU B KayecTBe
3aWMTHOro NPOBOAHUKA anoMUHUEBOM 06004YKM Kabens

Matepwuan usonsuum
NapameTtp nonMBuU- | CLUWTBIV MONU3TUNEH, | ByTunosas
HUNXNOpUA | 3TUMEHNPONUIIEHOBas | peanHa
(NBX) pesviHa
HavanbHasi Temnepatypa, °C 60 80 75
KoHeuHas Temneparypa, °C 160 250 220
k 81 98 93
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Ta6bnuua 4.3.10 — 3Ha4eHue koadpduumeHTa k 4NA HEU30NUPOBaAHHbIX
NPOBOAHUKOB, €CNIN yKa3aHHble TeMnepaTypbl He CO34aloT ONacHOCTH
noBpeXaeHUsi HaxoAsiLMxcs B6nM3nM MaTepuanoB (HayanbHas TemnepaTtypa
npoBoAHMUKa NpuHATa paBHon 30 °C)

[MpoBoaHUKM
Matepuan NPONOXeHHbIe 3KCnnyaTupyemole
npoBo- Ycnosus OTKPLITO 1 B Crie- B noxapo-
AHnka umarbHo oTBeAeH- | B HOpMarb- onacHoi
HbIX MecTax How cpene cpeae
Menb MakcumanbHas 500" 200 150
Temneparypa, °C
k 228 159 138
AntoMuHni | MakcrmanbHas 300" 200 150
Temneparypa, °C
k 125 105 91
Cranb MakcumanbHas 500" 200 150
Temneparypa, °C
k 82 58 50
* YkazaHHble TeMneparypbl OMYCKaTCA, €CnNy OHW He yXyALlakT Ka4eCTBO COG,CLVIHGHI/IVI.

4.3.14.9 B mecTax, rge BO3MOXHO MoBpexaeHne mnsonsaumm dasHbix
NPOBOOHMKOB B pe3ynbrate UCKPEHUSA MEXAY HEM30NUPOBaHHBLIM HyNEeBbIM
3aLLMTHBLIM NMPOBOAHWKOM 1 METaNNMYeCcKo 060MOYKOM NN KOHCTPYKLIMEN
(Hanpumep, Npu Npoknazke NPoBoAOB B Tpybax, kopobax, noTkax), Hyrne-
Bbl€ 3aLLMTHbIE MPOBOAHUKM AOIMKHbI UMETb U30SALMIO, PaBHOLIEHHYO N30~
NSAUUN PasHbIX NMPOBOAHMKOB.

4.3.14.10 HeunsonmpoBaHHble PE-NpOBOAHMKN AOMKHbI ObITh 3aLumLLe-
Hbl OT KOppo3umn. B mecTax nepeceyeHnss PE-npoBOAHMKOB C kabensamu,
TpybonpoBoaamu, XenesHogOPOXHbIMU NyTsIMU, @ Takke UX BBoAA B 34a-
HUSI U B OpYrMx MecTax, rie BO3MOXHbl MEXaHUYECKUE NMOBPEXAEHNS, 3TN
NPOBOAHVKN JOIMKHbI ObITb 3aLLMLLEHBI.

B mecTax nepeceveHus TemnepaTypHbIX U 0Caf0YHbIX LUBOB AOSMKHA
ObITb NPpegycMoTpeHa KOMMNeHcaUMs AnvHbl PE-NpOBOAHMKOB.

4.3.15 CoBMelleHHble HyneBble 3alWUTHbIe U HyneBble paboune
npoBogHuku (PEN-npoBogHuUKK)

4.3.15.1 B MHorogasHbix uensx B cucteme TN ang craunmoHapHoO
NPONOXeHHbIX Kabenewn, Xunbl KOTOPbIX MMEKT MNMolaab NonepeyHoro
ceyeHus: Ang MeaHbiX — He MeHee 10 MM?, Ana antoMUHUEBBLIX — HE Me-
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Hee 16 MM2, dpyHKUMM HyneBoro 3awmtHoro (PE) n HyneBoro pabodye-
ro (N) NpoBOAHMKOB MOryT ObiTb COBMELLEHbI B OLHOM MPOBOAHMKE
(PEN-npoBOZHUKE).

4.3.15.2 He ponyckaeTcsi cCOBMeLLEHNE (PYHKLMIN HYNeBOro 3aLiMTHOro
N HyneBoro paboyero NPOBOAHMKOB B LEMNsIX OAHO(A3HOro U NOCTOSIHHOTO
TOKa. B kauecTBe HyneBOro 3aLMTHOro MPOBOAHMUKA B TaKUX LIENAX OOMKEH
ObITb NpeayCMOTPEH OTAENbHbIN TPETUIA NPOBOAHUK. JTO TpeboBaHue He
pacnpocTpaHseTcsa Ha oTBeTBrneHns ot BJ1 HanpskeHnem go 1 kB k ogHo-
rasHbIM NOTPEOUTENSIM SNEKTPOIHEPTUN.

4.3.15.3 He ponyckaeTcs ncnornb3oBaHWe CTOPOHHUX MPOBOAALLMX Ya-
CTeln B KayecTBe eguHcTBeHHoro PEN-npoBogHuKa.

3710 TpeboBaHMe He MCKMYaeT UCMONb30BaHUS OTKPbITLIX Y CTOPOH-
HUX NPOBOAALLMX YacTen B KavyecTBe gononHutensHoro PEN-npoBogHuKa
npv NPUCOEOUHEHNM UX K CUCTEME YPaBHUBAHMS MOTEHLMATOB.

4.3.15.4 CneunanbHo npegycMoTpeHHble PEN-NpOBOAHWKA AOMXHbI
cooTBeTcTBOBaTh TpeboBaHuaMm 4.3.14.6 K ce4eHMI0 3aLUUTHBIX NPOBO-
[OHUKOB, a Takke TpeboBaHMaM rmasbl 2.1 [2] kK HyneBoMy paboyemy npo-
BOOHWUKY.

M3onauns PEN-NpoBOOHWKOB AOMMKHA ObiTb paBHOLIEHHA M30MsiLmm
hasHbIx npoBogHMKoB. He Tpebyetcs ndonuposaTth WnHy PEN cOOpHbIX
LUMH HU3KOBOJLTHbLIX KOMMMEKTHBLIX YCTPONCTB.

4.3.15.5 Ecnu HyneBon paboumin U HyneBoOW 3aLUMTHBIA NPOBOLHWKA
pasgeneHbl HaunHas ¢ Kakor-nNmbo TOYKM 3NEKTPOYCTAHOBKM, HE A0MyCcKa-
eTca oObeAnHATb MX 3a 3TOM TOYKOM MO XOA4Y pacnpenereHvs SHepruw.
B mecTte pasgenenna PEN-npoBOLHMKA HA HYNEBOW 3aLUUTHbBIA U HYNEBON
pabounii Heo6xoaNMO NPENYCMOTPETb OTAENMbHBIE 3AXUMbI UINU LUWHBI AN
NPOBOAHMKOB, COeAMHEHHbIe Mexay cobon. PEN-npoBOAHWK NUTaOLLEN
TNMHUN JOSMKEH ObITb MOAKIOYEH K 3aXKMMY UIN LUMHE HYNEBOrO 3aLUUTHO-
ro PE-npoBoAHuKa.

4.3.16 MNpoBoaHUKM CUCTEMbI YpaBHUBaAHUA NOTEHLMANoOB

4.3.16.1 B kayecTBe NPOBOOHUKOB CUCTEMbI YpaBHMBaAHUA NoTeHUMa-
NoB MOryT BbITb MCNONb30BaHbl OTKPbITbIE Y CTOPOHHWE MPOBOASALLME Ya-
CTU, yKasaHHble B 4.3.14.1, unu cneunanbHO NPOMoXeHHbIe MPOBOAHUKM,
UK NX COYETaHue.

4.3.16.2 CeyeHune NpoBOAHMKOB OCHOBHOW CUCTEMbI YypaBHMBAHUS MO-
TEeHUManoB [OIMKHO ObITb HE MeHee MONoBMHbI HanbornbLIEro ceyYeHus
3aLLMTHOro NPOBOAHMKA ANEKTPOYCTAHOBKM, ECINN CEYEHUE MEOHOro Mpo-
BOOHWKa ypaBHMBaAHWS NMOTEHUMANoB Npu 3TOM He npeBblwaeT 25 mMm?
Unn paBHOLEHHOE eMy U3 ApYyrnx Matepuanos. lNpuMeHeHne NpoBOAHM-
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KOB OOnbLUEro ceyeHusi, Kak npaeuno, He Tpebyetca. CeyeHne nNpoBo-
AHNKOB OCHOBHOW CUCTEMbl ypaBHUBAHMSA MOTeHuuanos B fobom cny-
Yae JOMKHO ObITb He MeHee: MeAHbIX — 6 MM?, antoMUHMEBbIX — 16 MM?,
cTanbHbIX — 50 MM,

4.3.16.3 CeueHne NpoOBOAHMKOB AOMOMHUTENBHON CUCTEMbI ypaBHUBA-
HMSA NOTEHUManoB AOMKHO BbiTb HE MeHee:

— MpW COeanHEeHUN ABYX OTKPbITbIX MPOBOASALLUMX YACTEN — CeYEHUst
MEHbLLEro M3 3aLUMTHBLIX NPOBOAHMKOB, NOAKIMIOYEHHBIX K 3TUM YacTaMm;

— NpW COeQUHEHMN OTKPbITOM MPOBOASALLEN YacTN U CTOPOHHEN MPOBO-
OSLEN YacTn — NOMOBMHbI CEYEeHUSA 3aLUTHOrO NPOBOAHMKA, MNOOKIMHOYEH-
HOrO K OTKPbITOW NPOBOASALLEN HYacTu.

CeyeHns nNpOBOAHMKOB [OOMOMHUTENBHOMO YPaBHMBaHUS MNOTEHLM-
arnoB, He BXOASLUMX B cOCTaB kabens, AOMKHbI COOTBETCTBOBaTL Tpebo-
BaHuAM 4.3.14.7.

4.3.17 CoeAuHeHUs1 U NPUCOEANHEHUA 3a3eMNAOLLMX,
3aLWMUTHbIX NPOBOAHUKOB U MPOBOAHUKOB CUCTEMbI
ypaBHUBaHWA U BbipaBHUBaHUA NOTEHLMANoB

4.3.17.1 CoeanHeHnss N NPUCOEONHEHNS 3a3EMISOLNX, 3aLLUUTHBLIX
NPOBOAHMKOB 1 NPOBOAHMKOB CUCTEMbI YPaBHUBAHWS 1 BblpaBHUBAHUSA MO-
TEeHUManoB OOMKHbI ObiTb HageXHbIMK 1 obecrneynBaTb HENPEPbLIBHOCTb
anekTpuyeckon Lenn. CoeagnHeHus cTanbHbIX NPOBOOHWUKOB pPEKOMEHAOY-
€TCs BbIMOMHATL NOCPEACTBOM CBapku. [lonyckaeTcsi B MOMELLEHUSIX U B
HapY>XHbIX YCTaHOBKax 06e3 arpeccuBHbIX Cpef CoOeanHATb 3a3emIisioLme
1 HyneBble 3alUUTHblE NMPOBOAHMKN OpYrMMKn crniocobamm, obecneyvmBato-
wmmm TpeboBaHms MOCT 10434 ko 2-My knaccy COeqUHEHU.

CoeauHeHns AOMKHbI ObITb 3alUMLLEHbl OT KOPPO3UU N MEXaHUYECKUX
NOBPEXOEHWUN.

[nsa 6onToBbIX COeQMHEHWI OOMKHbI ObITh NPeayCMOTPEHbI MepbI MPO-
TMB ocnabneHnst KoHTakTa.

4.3.17.2 CoegnHeHns OOMKHbI ObITb AOCTYMHbI A1 OCMOTPa U BbINOM-
HEHMWS UCTbITAaHUA, 3@ UCKITFOYEHNEM COEAMHEHMN, 3anOMHEHHbIX KOMMayH-
OOM UM repMETU3MPOBAHHBIX, @ TakKe CBapPHbIX, NasiHbIX U CMPECCOBaHHbIX
npucoeanHEeHW K HarpeBaTesbHbIM 3rieMeHTaM B cucteMax oborpesa u ux
COEeOUHEHWI, HaXOoOSLMXCS B NOnax, CTeHax, NepeKpbITUSAX U B 3eME.

4.3.17.3 lNpn NpMMEHeHNM YCTPONCTB KOHTPONSA HEMPEPBLIBHOCTMN LiEnm
3a3eMIleHMs He [OMycKaeTcsl BKMYaTb MX KaTyLKM MocrefoBaTernbHO
(B pacceuky) ¢ 3aWnUTHBIMU NMPOBOAHUKAMMU.

4.3.17.4 TMNpucoegnHeHVs 3a3eMNSAIOWMX U HYMEBbIX 3alUTHBIX MPO-
BOZHWKOB U MPOBOAHUKOB YPaBHMBAHWSI MOTEHLIMANOB K OTKPbITbIM NMPOBO-
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OALLMM YacTsIM AOIDKHbI ObITh BbIMOMHEHbI NPY NOMOLLM GONTOBBIX COeaun-
HEHWUW NN CBapKW.

MpucoeanHeHua obopyaoBaHus, noaBeprarLlerocs 4actoMy AeMOH-
TaXy WM YCTAHOBMNEHHOMO Ha ABMXYLLMXCA YacTaX UKW YacTax, noasep-
YKEHHbIX COTPSICEHUSIM N BUOpaLMKN, OOIMKHbI BbIMOMHATLCS MPU NOMOLLM
rMOKMX NPOBOAHMKOB.

CoeanHeHns 3aLMTHBLIX MPOBOAHMKOB 311eKTponpoBoaok v Bl cnenyet
BbIMOSHSATL TEMM XK€ MeToAaMm, YTO U coeanHEHMs1 hasHbIX NPOBOLAHNKOB.

Mpy ncnonb3oBaHWM ECTECTBEHHbIX 3a3eMNUTENeN Anst 3as3eMiieHnst
3MEeKTPOYCTaHOBOK M CTOPOHHUX NMPOBOASALLMX YacTel B Ka4yecTBe 3alluT-
HbIX MPOBOAHMKOB M MPOBOAHMKOB YpPaBHMBAHUSA MOTEHLMANIOB KOHTAKT-
Hble COeOWHEHMsT crieayeT BbINOMHATL METOAaMu, NpPenyCMOTPEHHbLIMU
[OCT 12.1.030.

4.3.17.5 MecTa 1 cnocobbl NpUCOeAMHEHNS 3a3eMITAIOLLIMX MPOBOOHN-
KOB K MPOTSPKEHHbIM €CTECTBEHHbIM 3aszemnuTenam (Hanpumep, K Tpy6o-
npoBoAamM) AOMKHbI ObiTb BbIbpaHbl TakMmMu, 4ToObl NMpU pasbegnHeHUN
3azemMnuTenen Ans PeMOHTHbIX paboT oxuaaemble HanpsXKeHUs NPUKoCc-
HOBEHUSI U pacYETHbIE 3HAYEHMUS COMPOTUBIIEHMS] 3a3EMIISIOLLETNO YCTPOR-
CTBa He npeBblwany 6e3onacHbIX 3Ha4YeHNUI.

LLlyHTpoBaHne BOAOMEPOB, 3aABWKEK U T. M. CNEeAYET BbINOMHATL Npu
NMOMOLLM MPOBOAHNKA COOTBETCTBYIOLLENO CEYEHUS B 3aBUCMMOCTH OT TOTO,
MCMONb3yeTCs NN OH B Ka4ecTBe 3alUMTHOro NpoBOAHMKA CUCTEMbI ypaB-
HMBaHWUS NOTEHUMANOB, HyNEBOrO 3aLMTHOIO MPOBOAHMKA UMW 3aLLUTHOTO
3a3eMISALWEro NPOBOAHMKA.

4.3.17.6 MNpucoeanHeHne Kaxxgon OTKPbITOM NPOBOASALLEN YacTLN arek-
TPOYCTaHOBKM K HYFNEBOMY 3aLUUMTHOMY WIN 3ALLUMTHOMY 3a3emMIstoemy
NPOBOAHMKY OOMKHO ObiTb BbIMOMIHEHO MPU MOMOLUM OTAENbHOrO OTBET-
BneHus. [NocnegoBatenbHoe BKIIOYEHNE B 3aLUUTHBIA MPOBOOHUK OTKPbI-
ThIX NPOBOASLLUMX YacTeWN He JOMNyCcKaeTCs.

[MpucoeanHeHve NPoOBOASLLNX YacTen K OCHOBHOW CUCTEME ypaBHUBaA-
HWS NOTEHLMANOB AOMKHO ObITb BLIMNOMIHEHO TaKXe Npy NOMOLLM OTAEMb-
HbIX OTBETBIEHWIA.

MpucoeanHeHe npoBOASALLMX YacTell K OOMOMHUTENbHOW cucTeme
YPaBHUBAHMWS MOTEHLIMANOB MOXET ObITb BbINOMHEHO NPU NMOMOLLM KaK OT-
[OenbHbIX OTBETBMEHWI, Tak 1 NPUCOEAMHEHNS K OAHOMY 0bLLeMy Hepasb-
€MHOMY MPOBOLHMUKY.

4.3.17.7 He ponyckaetca BKMOYaTb KOMMYTALMOHHbIE annapaTtbl B
uenn PE- n PEN-NpOBOOHMKOB, 32 UCKITKOYEHWEM ClyYaeB NUTaHUS anek-
TPONPUEMHUKOB MPY MOMOLLM LUTENCENbHBIX COEAVHUTENEN.

Ons nHanBMAayanbHbIX XWUMbIX, 4AYHbIX, CAA0BbLIX JOMOB Y @HaNOMMYHbIX
nm obbekToB pasgenenne PEN-nposogHuka Ha PE- n N-npoBogHWKM JOMmK-
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HO BbITb BBINONHEHO BO BBOAHOM YCTPOWCTBE 34aHus. B mecTe pasgenenus
PEN-npoBogHuka Ha PE- n N-npoBoaHuku Heobxoammo npegycmartpuBath
otaenbHble PE- 1 N-limHbI, coegnHeHHble mexay cobon. B kavecTtse rnas-
HOW 3a3eMNSIoLLEN WNHLI CrieayeT nenons3osarb LWnHy PE.

PE- 1 N-inHbI fomkHbI GbITb, Kak NpaBuno, MegHsiMu. [Jonyckaertcs
npumeHeHue PE- n N-wunH n3 ctanu. MNMpumeHeHne antoMmuHmneBbix PE- 1
N-LK1H He JonyckaeTcs.

4.3.17.8 Ecnu 3awnTHblE NMPOBOAHWUKU W/MMN NPOBOOHWKWA ypaBHUBA-
HWUSI NOTEHLMANoB MOryT ObITb pasbeaMHEHbI MPU NMOMOLLM TOrO e LuTen-
CenbHOro CoeauMHUTENS, YTO U COOTBETCTBYHOLLME (ha3Hble NMPOBOLHMKM,
po3eTKa 1 BUMKa LUTENCENbHOr0 COeAMHUTENS AOIMKHbI UMETH CrieLuanb-
Hble 3aWMTHBIE KOHTaKTbl ANA MPUCOEAUHEHNS K HMM 3alLMTHBLIX NPOBO-
OHVKOB MY NPOBOAHMKOB YPaBHMBAHUSA MOTEHLMASIOB.

Ecnun kopnyc wTencensHOM po3eTKX BbIMOMHEH M3 MeTanna, OH [O5-
XeH ObITb NPUCOEANHEH K 3aLUTHOMY KOHTAKTY 3TOW PO3ETKMN.

4.3.18 lMepeHOCHbIe 3NeKTPonpUeMHUKU

4.3.18.1 K nepeHoCHbIM anekTponpuemMHukam B Hactoswwem TKIT oTHece-
Hbl 3NEKTPONPUEMHUKN, KOTOPbIE MOTYT HaXOAUTLCS B pyKax Yernoseka B Mpo-
Liecce VX aKenyaTtaumm (PyYHOM AreKTPOMHCTPYMEHT, NepeHOCHbIE ObIToBbIE
anekTponpubopbl, NEPEHOCHasN PaamnoaNeKTPoHHas annaparypa 1 T. n.).

4.3.18.2 TluTaHMe NEepeHOCHbIX JNEKTPONPUEMHMKOB MEePEMEHHOro
ToKa cneayeT BbINOMHATb OT CETU HanpskeHneMm He Bbiwe 400/230 B.

B 3aBMCMMOCTM OT KaTeropuu NMomeLLeHns No YpOBHIO OMaCHOCTU Mo-
paxxeHus nogen anekTpuyecknum Tokom (nogpasaen 4.1 Hactoswero TKIT)
ANS 3aWmTbl NP KOCBEHHOM MPUKOCHOBEHWMW B LiENsX, NUTaloLWMX nepe-
HOCHbIE 311eKTPONPUEMHWMKN, MOTYT BbITb MPUMEHEHbLI aBTOMAaTUYEeCKoe OT-
KIMOYeHne NUTaHus, 3alTHOE 3NeKTpUYecKoe pasaeneHve Lenen, ceepx-
HW3KOe HanpshkeHue, ABOMHasA N30NaLUms.

4.3.18.3 Npv npuMEHEHNN aBTOMaTUYECKOro OTKIMIOYEHNSI MUTAHNS Me-
Tannuyeckne Koprnyca nepeHoCHbIX reKTPONPUEMHMNKOB, 38 UCKMHOYEHW-
€M 3MEKTPONPUEMHUKOB C ABOVHON M30MsUne, AOMKHbI ObITb Npucoeau-
HEHbI K HyNeBOMY 3alUMTHOMY NPOBOAHMKY B cucteme TN vunu 3a3emneHsl
B cucteme /T, onsa yero JomkeH GbiTb NpegycMOTPEH creumanbHbln 3a-
WKUTHBIN (PE) NpPOBOAHWK, PaCMoONOXeHHbIN B 04HOM 060Moyke ¢ dhasHbiMK
npoBogHWKamu (TpeTbs xuna kabens unu nposoga — ANs 3MeKTponpueM-
HWKOB 0AHOMA3HOro M MOCTOSIHHOIO TOKa, YeTBepTas WnW nATas xwuna —
ANS 3NeKTPonpMEMHUKOB TpexdasHoro Toka), MPUCOeanHAEMbIN K Kopry-
Cy 9NeKTPONpMEMHUKA W K 3aLLMTHOMY KOHTaKTY BUIIKM LUTENCENbHOIO COo-
eavHuTens. PE-NnpoBOAHWK JOMMKeH OblTb MeAHbIM, TMBKUM, ero ceyeHvne
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[OIMKHO BbITh paBHO ceveHuto hasHbIX NPOBOAHMKOB. Vicnonb3oBaHne Ans
3TON Lenu Hynesoro paboyero (N) NpoBoAHUKA, B TOM YNCIE PACTONOXEH-
Horo B o6LLen obonoyke ¢ hasHbIMM NPOBOAHMKaMM, He JOMycKaeTcs.

4.3.18.4 [lonyckaetcs NPMMEHsITb CTaLMOHapHble W OTAENbHbIE Nnepe-
HOCHblE 3alUWTHbIE MPOBOAHMKMA U MPOBOOHWKM YPaBHUBaHWUS MOTEHLMa-
OB Ansi NEPEHOCHbIX 3NEKTPONPUEMHUKOB UCTbITATENbHBLIX TabopaTtopuii
N 3KCMEepUMEHTarbHbIX YCTAHOBOK, NepeMeLLEeHNe KOTOpbIX B NMepuos ux
paboTbl He nmpegycmatpuBaeTcs. [pu 3TOM CTauMoHapHbIE MPOBOAHUKM
[OOIMKHbI yAOBNeTBopsATb TpeboBaHuam 4.3.14.1-4.3.14.10, a nepeHOCHble
NPOBOAHWKM OOMKHbI ObITb MeOHbIMU, TMOKUMK U UMETH CEYEHNE HE MEHb-
wee, Yem y hasHblx MPOBOAHUKOB. Mpu Nnpoknazke Taknux NPOBOAHWNKOB He
B cocTaBe 06LLero ¢ pa3HbiMy NPOBOAHUKAMMN Kabensi ux ceYeHnst AomK-
Hbl ObITb HE MeHee yka3aHHbIX B 4.3.14.7.

4.3.18.5 [1na 4ONONHUTENBHOW 3aLMTbl OT NPSIMOTO NPUKOCHOBEHWS U
npy KOCBEHHOM MPUKOCHOBEHWUW LUTEMNCENbHbIE PO3ETKM C HOMMHANbHbIM
TOKOM He Gonee 20 A Hapy>XHOW YCTaAHOBKM, a Takke BHYTPEHHEN ycTa-
HOBKMW, HO K KOTOPbIM MOTYT ObITb NMOAKIHOYEHbI MEPEHOCHbIE ANEKTPONPU-
€MHVKW, NCNOMb3yeMble BHE 34aHui MMG0 B NOMELLEHUSIX C MOBbILLEHHOM
0MacHOCTb0 U 0Cc060 onacHbIX, AOMKHbI ObITh 3aLLMLLEHbI YCTPONCTBAMY
3aLUMTHOTO OTKMHOYEHMSI C HOMMHArbHBIM OTKMYaWwmM auddepeHLm-
anbHbIM TOKOM He 6onee 30 MA. [lonyckaeTcsi NpUMEHEHWE PYYHOTO 3NekK-
TPOMHCTPYMeHTa, obopynoBaHHoro Y30-Bunkamu.

[Mpu NpUMEHEHWN 3aLUUTHOrO 3MNEKTPUYECKOro pasfeneHust Lenen B
CTECHEHHbIX MOMELLEHNAX C NPOBOASALLMUM MOSIOM, CTEHaMU U MOTONKOM,
a TaKkke npu Hanuymm TpeboBaHU B COOTBETCTBYIOLLMX pasgenax HacTos-
wero TKI n rmaeax [2] B ApyrMx NOMeLLEHUSX C 0COOOM ONACHOCTbLIO KaX-
[asa pos3eTka [OSMPKHA MUTaTbCA OT MHAMBWMAYANbHOrO pPas3aernuTerbHOro
TpaHcdopMaTopa Unm ot ero oTAENbLHON 0OMOTKM.

[Mpy NpUMEHEeHUN CBEPXHU3KOTO HanpsiXeHUs NUTaHWE MepPeHOCHbIX
ANEKTPONPUEMHUKOB HanpskeHneM 0o 50 B gomkHO oCyLecTBNATLCA OT
6Ge3onacHoro pasgenuTensHoro TpaHcgopMaTtopa.

4.3.18.6 [1na npucoeamHEHMS NEPEHOCHbIX 3NEKTPONPUEMHUKOB K M-
TaloLen ceTn cneagyet NPUMEHSTb LUTENCENbHbIE COeANHUTENN, COOTBET-
cTeytolme TpeboBaHusm 4.3.17.8.

B wTencenbHbIX COEAVHUTENSAX MEPEHOCHBLIX 3NEKTPONPUEMHUKOB,
YOANVUHUTENBHBIX NPOBOAOB M Kabernen NpoBOAHWK CO CTOPOHbI MCTOYHMKA
NnUTaHUA JOIMKEH OblTb NMPUCOEAMHEH K PO3ETKE, a8 CO CTOPOHbI 3MEKTPOo-
npuemMHuKa — K BUIKE.

4.3.18.7 Y30 3awmTbl pO3eTOYHBIX Lienert peKOMeHAyeTCs pa3meLLatb
B pacnpegenuTenbHbiX (FPynmnoBbIX, KBAPTUPHbIX) WKUTKax. [onyckaeTcs
npumeHaTb Y30-po3eTku.
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4.3.18.8 3awuTHble NMPOBOAHUKM MEPEHOCHbLIX MPOBOAOB U kabenewn
OOMKHbI 6bITb 0603HaYEHbI XeNTo-3eNeHbIMU MoIocamMm.

4.3.19 lMepeaBuXHblIe 3NEKTPOYCTaHOBKM

4.3.19.1 TpeboBaHus Kk NepenBWKHbIM 3IEKTPOYCTAHOBKAM He pac-
NPOCTPaHATCA Ha:

— Cy[dOBbl€ 3MEKTPOYCTaHOBKY;

— anekTpoobopyaoBaHWe, pasMeLLleHHOEe Ha [OBWXKYLUMXCHA 4YacTax
CTaHKOB, MaLUNH U MEXaHWU3MOB;

- AneKkTpUULMPOBAHHbIN TPaAHCMOPT;

= Kunble aBTOYProHbl.

[ns vcnbiTatenbHbIX NabopaTopuii JOMKHBI TaKKe BbINOMHATLCA Tpe-
6oBaHusa apyrux coorBeTcTBytowmx THIA.

4.3.19.2 K aBTOHOMHbIM MNepeaBMXHbIM UCTOYHMKaAM MUTaHUSA 3nek-
TpoaHeprmen B HacTtosaweM TKI oTHeCEHbI MCTOYHUKM, KOTOpbIE NO3BOSS-
10T OCYLLECTBMATb MMTaHne notpebutenen He3aBUCUMO OT CTaLMOHAPHbIX
VNCTOYHUKOB 3MEKTPOIHEPTUMN (SHEPTOCUCTEMBI).

4.3.19.3 llepenBuxKHble 3MEKTPOYCTAHOBKM MOTYT nony4atb nNuTaHune
OT CTaUMOHAPHBIX UM aBTOHOMHbIX NepPenBUMXHbIX UCTOYHUKOB 3MEKTPO-
3Heprum.

lMnTaHne oT cTauMoHapHOW 3MNEKTPUYECKON CETU AOIMKHO, Kak npasu-
10, BbINOMHSTLCA OT UCTOYHMKA C NyX03a3eMIIEHHOW HEWTpanbo ¢ Npu-
meHeHunem cuctem TN-S unu TN-C-S. O6beguHeHne yHKUMIA HyneBoro
3aLmMTHOrO NpoBoaHuka PE 1 Hynesoro pabodero nposogHuka N B 0gHOM
ob6wem npoBogHuke PEN BHyTpU NepenBWiKHOW 3MEKTPOYCTAHOBKU He
ponyckaetcs. PasgeneHvne PEN-npoBogHWKa nuTarowen nuHum Ha PE- n
N-NpoBOAHMKM AOMKHO ObITb BBIMOMTHEHO B TOYKE MOAKITHYEHUS YCTAaHOBKM
K UCTOYHWKY MUTaHUS.

Mpu NMTaHnM OT aBTOHOMHOTO NEPEABMPKHOIO MCTOYHMKA Ero HenTparnsb,
Kak NpaBuIio, JOIMKHa ObITb N30NMPOBaHA.

4.3.19.4 Tlpy NUTaHMM CTaUMOHaPHBIX 3MEKTPONPUEMHMNKOB OT aBTO-
HOMHBbIX NePEeaBMKHbIX UCTOYHMKOB MUTAHUS PEXUM HEWTpanu UCTOYHMKA
NUTaHUSA U Mepbl 3aLLMTbl JOMKHbI COOTBETCTBOBATbL PEXUMY HEWTpanu u
MepaMm 3aLnTbl, NPUHATBIM 4115 CTaLMOHAPHbIX 3NEeKTPONPUEMHUKOB.

4.3.19.5 B cnyyvae nuTaHus nepenBmKHON 3MEKTPOYCTaHOBKN OT CTa-
LMOHAPHOIO UCTOYHUKA NUTaHUS NS 3aluTbl NPU KOCBEHHOM MPUKOCHO-
BEHWUW JOMKHO ObITb BbINOMHEHO aBTOMATUYECKOE OTKIMIOYEHME NMUTaHNS B
cooTtBeTcTBUU € 4.3.5.4 ¢ NpUMEHeHMeM YCTPOMCTBA 3aLUUTbl OT CBEPXTO-
KoB. [py 3TOM Bpemsi OTKIIOYEHUs1, NpuBeaeHHoe B Tabnuue 4.3.1, oomx-
HO ObITb YMEeHbLLEHO BABOE NMOO AOMOMHUTENBHO K YCTPOMCTBY 3alUMThbI
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OT CBEPXTOKOB [JOIMKHO ObITb MPMMEHEHO YCTPONCTBO 3aLLUMTHOIO OTKIOYe-
HWS, pearvpytolee Ha anddepeHLmanbHbIN TOK.

B cneuunanbHbIX 9nekTpoycTaHoBKax Aonyckaetcs npumeHerHve Y30,
pearvpyroLmx Ha NnoTeHumnan Koprnyca OTHOCUTENbHO 3EMIN.

Mpu npumeHeHnn Y30, pearnpytoLero Ha noTeHuuan kopryca OTHOCU-
TeNbHO 3eMIK, YCTaBka Mo 3HaYEHMIO OTKIOYAIOLLETO HAMPSHKEHNS OOMK-
Ha ObITb paBHOM 25 B npu BpemeHn oTknioYeHns He 6onee 5 c.

4.3.19.6 B TO4YKe nogknyveHVs nepeaBUKHOWM 3NEeKTPOYCTaHOBKMN K
WUCTOYHWUKY MUTaHUS OOIMKHO OblTb YCTAHOBMEHO YCTPOWCTBO 3alUuTbl OT
cBepxTtokoB 1 Y30, pearupytowiee Ha avddepeHumnanbHbii TOK, HOMU-
HanbHbIV OTKMOYaoLWwuii AnddepeHumansHbIA TOK KOTOPOro AOMKeH bbiTb
Ha 1-2 cTyneHnn Gonblue cooTBeTCcTBYHOLEro Toka Y30, yCTaHOBMEHHOIO
Ha BBOAE B NepeaBWKHYHO ANEeKTPOYCTaHOBKY.

Mpn HeobxoaMMOCTM Ha BBOAE B MEPEOBWIKHYIO 3NEKTPOYCTaHOBKY
MOXeT ObITb MPUMEHEHO 3aLUMTHOE AMEKTPUYecKoe paspeneHve Lenen B
cootBeTcTBUM € 4.3.5.10. [Npun aTOM pasgenuTenbHbin TpaHcdopmarop, a
Takke BBOAHOE 3alLUTHOE YCTPOWCTBO AOIMKHbI ObiTb NOMELLEHbI B U30-
NVPYIOLLYHO OBOMOYKY.

YCTpoWCcTBO NpYcoeanHEHVS BBOAA NMUTaHNS B NEPEOBMKHYIO 3NEeKTPO-
YCTaHOBKY AOMKHO MMETb ABOVHYHO M30MALMIO.

4.3.19.7 Tpn NnpMMEHEeHNM aBTOMATUYECKOrO OTKMYEHUS NMUTaHUS B
cucteme IT gns 3awmnTbl NPy KOCBEHHOM MPUKOCHOBEHUWN OOIMKHbI ObIThb
BbIMOMHEHBI:

- 3aWuTHOEe 3a3eMrieHVe B COYeTaHWM C HeMpepbIBHbIM KOHTPOMEM
N30NSaLUN, AENCTBYIOLMM Ha CUrHarm,;

— aBTOMaTM4ecKoe OTKIIOYEeHue nuTaHus, obecnedvmBaroliee BpeMs
OTKIIOYEHUS NpY ABYX(a3HOM 3aMblKaHWM Ha OTKPbITbIE NPOBOASLLME Ya-
CTW B COOTBETCTBMM C Tabnuuen 4.3.11.

Ta6bnuua 4.3.11 — Hanbonbluee gonycTMmoe BpeMs 3alUTHOIO
aBTOMaTM4eCKOro OTKIMYeHUs Ans cuctembl IT B nepeaBUKHbIX
3NeKTpoycTaHOBKaX, MUTAaKLWMXCA OT aBTOHOMHOIO NepeaBUKHOIO MCTOYHUKA

HomuHanbHoe nuHerHoe Hanpsixerve, U, B Bpewmsi oTkmoyeHuns, ¢
240 0,4
400 0,2
690 0,06
Bonee 690 0,02

[Ona obecneyeHns1 aBTOMaTUYECKOrO OTKIIHOYEHUS] MUTAHWUS OOSK-
HO ObITb npuMeHeHo yCTpOﬁCTBO 3alnTbl OT CBEPXTOKOB B COYEeTaHUn C
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Y30, pearvpyrowmm Ha guddepeHumanbHbIi TOK, UKW YCTPONCTBOM He-
NPEPLIBHOTO KOHTPONSA M30MSLMKN, OEACTBYIOWMM Ha OTKIIOYEHWE, UNn, B
cootBeTcTBUM C 4.3.19.5, Y30, pearupyolimm Ha noTeHuman kopnyca oT-
HOCUTENBHO 3eMIU.

4.3.19.8 Ha BBOAE B NepedBWKHYHO 3NEKTPOYCTAHOBKY AOSMPKHA ObITh
npeaycMoOTpeHa MaBHasi LMHA ypaBHMBAHUSA NOTEHLMAN0B, COOTBETCTBY-
towas TpeboBaHuam 4.3.13.1 K rmaBHON 3a3eMIISIOLLEN LUWHE, K KOTOPON
OOIMKHbI ObITb NPUCOEANHEHBI:

— HYyNeBOW 3alUMTHbIM NPOBOAHWK PE unn 3awuTHbIN NpoBOAHUK PE
nuTaoLLEen NNHUK;

— 3alUTHbIN NPOBOAHUK NEPEABWUKHOW 3MEKTPOYCTAHOBKU C NpUcoe-
OWNHEHHBIMU K HEMY 3aLUUTHLIMU NMPOBOAHMKAMMU OTKPbITbIX MPOBOASALLMX
yacTewn;

— TNPOBOAHVKM YpaBHUBAHMUSI MOTEHLIMANOB KOpryca U APYrUX CTOPOH-
HUX MPOBOASLLMX YacTeln NepenBMKHON SrIEKTPOYCTAHOBKM;

- 3a3eMISoLLMIA NPOBOAHNWK, NPUCOEANHEHHbIA K MECTHOMY 3a3eMIU-
TENo NepeaBKHON ANEKTPOYCTAHOBKM (MPWU €ro Hanmumm).

Mpn HeobxoouMOCTU OTKPbITbIE M CTOPOHHUE MPOBOASALLIME YacTu
DOIMKHbl BbITh cCoeauHeHbl Mexay cobovi NocpeacTBOM NPOBOAHMKOB [0-
NOSNHUTENBHOTO YPaBHUBaHNS NOTEHLMANOB.

4.3.19.9 3awwuTHOe 3a3emrieHVe nepeaBUKHOWN 3NEKTPOYCTaHOBKN B
cucteme /T 4OMKHO ObITb BbIMONIHEHO C cobrntoaeHeM TpeboBaHui Mbo K
€ro COnpoTUBMEHNIO, NNBO K HaNPsXKEHWIO NMPUKOCHOBEHUS Npu ogHodas-
HOM 3aMbIKaHUW Ha OTKPbITbIE MPOBOASLLME YACTU.

Mpw BbINOMHEHUN 3a3eMIIAOLLErO YCTPONCTBA C cobntogeHnem Tpebo-
BaHWI K €ro COMpOTMBIIEHMIO 3HAYEHNE ero COMPOTUBIEHUS HE LOIIKHO
npesbiwarsk 25 Om. [lonyckaeTcs NoBbILLEHNE yKa3aHHOro CONpPOTMBIEHNSA
B cootBeTCcTBMM C 4.3.10.3.

Mpwv BbINONHEHUK 3a3eMNSIOLLEro yCTPocTBa ¢ cobnogeHem Tpebosa-
HUI K HANPSDKEHUIO MPUKOCHOBEHWS COMPOTMBIIEHNE 3a3EMITSHOLLETO YCTPOW-
CTBa He HopMupyeTcs. B aToM cnyyae JormkHO GbITb BbINMOTHEHO YCroBme

R, <25ll, (4.3.6)

rne R, — CONpOTMBMEHME 3a3eMISIOLLET0 YCTPOWCTBA NEPeBKHOM
aneKkTpoycTaHoBku, OMm;

I, — NOSHbIA TOK OAHOMA3HOIO 3aMblKaHWS Ha OTKPbITbIE MPOBOASALLME
YacTu NepeaBMKHOM SMEKTPOYCTaHOBKU, A.

4.3.19.10 [onyckaeTcs He BbINOMHATbL MECTHbIV 3a3eMnuTenb Ans 3a-
LMTHOTO 3a3eMMeHns NepeaBuKHON SNeKTPOYCTaHOBKN, NUTAOLENCs oT
ABTOHOMHOIO MepPeaBWKXHOIO MCTOYHUKA MUTAHUS C U3ONMPOBAHHOW HEen-
Tpanbto, B CNeayLwmux crnyvasx:
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1) aBTOHOMHbBIV UCTOYHWUK MUTaHUS N SNEKTPONPUEMHMKN PaCMONoxXe-
Hbl HEMOCPEeOCTBEHHO Ha NEepenBWKHOMN 3MEeKTPOYCTAHOBKE, MX Kopryca
coefunHeHbl Mexay coOon Npu NOMOLLM 3aLUTHOrO NPOBOAHMKA, a OT UC-
TOYHUKA HE NUTAKTCS APYrnue 3NeKTPOyCTaHOBKY;

2) aBTOHOMHbIV MEPEABUXHOW UCTOYHMK NUTaHUS UMeeT cBoe 3a-
3eMrisioLLee YCTPOMNCTBO ANs 3alMTHOIO 3a3eMIIEHNs), BCE OTKPbITbIE
npoBoAsLLME YacTu MNepenBMXKHOM 3reKTPOyCTaHOBKW, €e KOopnyc U
Opyrue CTOPOHHME NPOBOASLLME YACTU HAOEXHO COeAUHEHbI C KOopny-
COM aBTOHOMHOIO MEPEABUXKHOIO MCTOYHUKA MPW MOMOLLM 3aLMTHOTO
NpoBOAHMKA, a Npu ABYXda3HOM 3aMblKkaHUN Ha pasHble Kopnyca anek-
Tpoo6opyaoBaHUsA B NEPELBUKHON 3N1EKTPOYCTaHOBKE obecneynBaeTcs
BPEMS aBTOMaTU4YEeCKOro OTKITIOYEHUSA MUTaHWS B COOTBETCTBMU C Ta-
onuuen 4.3.10.

4.3.19.11 ABTOHOMHbIE NEPEaBWKHbIE MCTOYHUKM NUTAHUSA C U30NNPO-
BaHHOWN HeWTParnbio AOMKHbI MMETb YCTPONCTBO HENPEPLIBHOMO KOHTPOMS
COMPOTMBMEHMUS U30MSLIMN OTHOCUTENBHO KOopnyca (3eMin) Co CBETOBbIM U
3BYKOBbIM curHanamu. [lomkHa 6biTb o6ecneveHa BO3MOXHOCTb NPOBEPKU
MCMPaBHOCTM YCTPONCTBA KOHTPOIS U30MALMUM U Er0 OTKIFOYEHUS.

[onyckaeTcsi He ycTaHaBnNMBaTb YCTPOWCTBO HENPEPLIBHOTO KOHTPOIS
N30NSLUN C OEVNCTBMEM HA CUrHam Ha NePEeLBUXHOW 3MEKTPOYCTaHOBKE,
nUTalLLENCS OT TaKoro aBTOHOMHOTO NEPEABWMXHOIO MCTOYHMKA, ECINU NPU
3TOM BbINOMHAETCS yCroBme nognyHkTa 2) nyHkra 4.3.19.10.

4.3.19.12 3awumTa OT NPSAMOro NPUKOCHOBEHMWS B NEPEABUKHBIX 3I1eK-
TPOyCTaHOBKax [OMmkHa ObiTb obecrneyeHa MpYMEHEHMEM M30MsALMK TO-
KOBedyLUMX YacTew, orpaxaeHui n obornodek Co CTEMeHbio 3aluTbl He
MeHee |IP 2X. lNprumeHeHne 6apbepoB U pa3meLLeHne BHE Npeaenos Ao-
CSArAeMOoCTM He JOMYyCKakTCS.

B uensax, nuTawowux WTencenbHble PO3eTKW, AN NOAKMYEHNS SMekK-
TpoobopyaoBaHUS, NCMOMb3YEMOro BHE MOMELLEHUS NepenBMkHON ycTa-
HOBKW, OOMKHa OblTb BbIMNOMHEHA AONOMHUTENbHAasi 3alimMTa B COOTBET-
ctBun ¢ 4.3.18.5.

4.3.19.13 3awuTHble 1 3a3eMnsalmMe NPOBOLHMKM M MPOBOSHUKM
YypaBHUBaAHMWS NOTEHUMANOB JOMKHbI ObITb MegHbIMU, TMOKNMU, Kak NpaBu-
no, HaxoouTbcs B obLer obornoyke ¢ pasHbIMU NpoBoaHUKaMu. CeveHune
NPOBOAHMKOB JOIMKHO COOTBETCTBOBATL TPEOOBaHNSIM:

— 3awWuTHbIX — 4.3.14.6 1 4.3.14.7;

- 3aszemnsowmx — 4.3.12.1;

- ypaBHMBaHus noTeHumanos — 4.3.16.1-4.3.16.3.

Mpy npumMmeHeHun cuctembl /T JonycKaeTca NMpoknagka 3alUTHBbIX U
3a3eMNALWNX NPOBOAHMKOB M NMPOBOAHMKOB YPaBHMBaHUSA MOTEHLMANOB
OTAENbHO OT (hasHbIX MPOBOAHUKOB.
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4.3.19.14 [JlonyckaeTcsa 0AHOBPEMEHHOE OTKITHOUYEHME BCEX MPOBOAHM-
KOB NWHWW, NMUTAOLEN NepeaBMKHYI 3NEKTPOYCTaHOBKY, BKMYasa 3a-
LWNTHBIN NPOBOAHWK NPU MOMOLLM OOHOIMO0 KOMMYTALMOHHOrO annapara
(pasbema).

4.3.19.15 Ecnu nepeaBuxHasi anNekTpoycTaHOBKa NUTAeTCs C UCMOSb-
30BaHWEM LUTENCENbHbIX COeAUHUTENEN, BUIKA LUTEMNCENbHOIO COeaUHU-
Tens JorkHa ObiTb NOAKIOYEHA CO CTOPOHBI NMEPEABWMKHOW 3MEKTPOyCTa-
HOBKM U MMEeTb 060MOYKY 13 N30NMPYHOLLErO MaTepuana.

4.3.20 AneKTpOyCTaHOBKU NOMELLEeHUN Orisi CoaepXKaHus
XXUBOTHbIX

4.3.20.1 TuTaHWe 3NeKTPoyCTaHOBOK XMBOTHOBOAYECKNX MOMELLEHUN
crnepyert, Kak NpaBumo, BbINOMHATbL OT ceTu HanpsixeHnem 400/230 B nepe-
MEHHOTO TOKa.

4.3.20.2 [ns 3awuTbl A04EN U XUBOTHBIX NPW KOCBEHHOM MPUKOC-
HOBEHWMN OOMKHO ObITh BbINONMHEHO aBTOMATUYECKOE OTKIIOYEHUE NuTa-
HUA ¢ npumeHeHneMm cuctembl TN-C-S. PazgeneHne PEN-npoBogHUKa Ha
HyneBon 3awnTHbIA (PE) n Hynesow pabounn (N) NpoBOAHUKM cregyeT
BbIMOMHATE HA BBOAHOM LUTKE. Npu NUTaHUM Takmx SreKTpoyCTaHOBOK
OT BCTPOEHHbIX U MPUCTPOEHHbIX MOACTAHLMI AOMKHA OblTb NpMMeEHeHa
cuctema TN-S, npu 9TOM Hynesow paboyunin NPOBOAHUK AOIMKEH UMETb
M30MAUNI0, PABHOLIEHHYIO M30MSLUKU (dasHbIX NPOBOAHMKOB Ha BCEM €ro
NPOTSHKEHUMN.

Bpems 3alMTHOrO aBTOMAaTUYECKOro OTKITIOYEHUSI MUTaHUS B NoMeLLe-
HUSIX ANsi coaepXaHusl XKMBOTHbIX, @ TaKkke B NMOMELLEHMSAX, CBA3AHHbIX C
HUMW NMPU MOMOLLIM CTOPOHHMX NPOBOASLLMX YacTen, OMKHO COOTBETCTBO-
BaTb Tabnuue 4.3.12.

Ta6bnuua 4.3.12 - Han6onblee gonyctumoe BpeMsi 3alUTHOro
aBTOMaTUYECKOro OTKI4YeHUA Ans cucteMbl TN B noMeLleHusx
ANA coAepKaHUsA XKUBOTHbIX

HomuHarnbHoe asHoe Hanpsxerue, U, B Bpewms oTknoveHus, ¢
120 0,35
230 0,2
400 0,05

Ecnn YKa3aHHO€e BpeMsA OTKIMHYEHUA HE MOXET ObITb rapaHTnpoBaHo,
HeobxoouMbl OOMONHUTESNbHbIE 3aLUUTHbIE Mepbl, Hanpumep AOO0NOoIHu-
TelnbHOE ypaBHMBaHME NOTEHLUMANoB.
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4.3.20.3 PEN-NpOBOAHUK Ha BBOAE B MOMELLEHNE OOMKEeH ObITb Mno-
BTOPHO 3a3eMreH. 3HayeHne COMnpOTMBMEHUSA MOBTOPHOIO 3a3eMIeHus
[OSMKHO cooTBeTcTBOBaThL 4.3.8.4.

4.3.20.4 B nowmeweHuax Ons copepXaHusl KUBOTHbIX Heobxoaumo
npegycmaTpvBaTh 3aluTy He TOMbKO MoAeN, HO U XKMBOTHBIX, AN Yero
[OmkHa ObITb BbIMOMHEHA AONOMHUTENbHASA CUCTEMA YPaBHUBAHNS NOTEH-
unanoB, coeauHsiioLLasi BCE OTKPbITbIE M CTOPOHHME MPOBOASILLME YacTH,
[OCTyMHble OQHOBPEMEHHOMY NMPUKOCHOBEHMIO (TPpyObl BogonpoBoaa, Ba-
KyymnpoBoaa, MeTanmnmyeckne orpaxaeHus CTOWM, MeTannuyeckme npu-
BA3W 1 Ap.)

4.3.20.5 B 30He pasmeLLeHnst XKMBOTHbIX B MOy AOMKHO ObiTb BbINOS-
HEHO BblpaBHMBaHME MOTEHLMANOB MpPU MOMOLUM METanMYeCcKOn CETKU
W Opyroro yCTpoWCTBa, KOTOPOE OOIMKHO OblTb COEQUHEHO C AOMOSHMU-
TENbHON CUCTEMOW YpaBHMBAHUS NOTEHLNAMOB.

4.3.20.6 YCTPOWCTBO BbIpaBHMBaHUA W YpaBHWBAHWSA 3neKkTpuye-
CKMX MOTEeHUManoB AOMKHO obecneynBatb B HOPManbHOM pexuMme pa-
00Tbl anekTpoobopyaoBaHWs HanpsXXeHne MNpUKOCHOBeHUs He Gonee
0,2 B, a B aBapuiiHOM pexume Mpu BpemeHu oTknoyeHus bonee yka-
3aHHoro B Tabnuue 4.3.11 ans anekTpoycTaHOBOK B MOMELLEHUSIX C NO-
BbILLEHHOW OMNAaCHOCTLID, 0COBO OMAaCHbLIX M B HapYXHbIX yCTaHOBKax —
He Gonee 12 B.

4.3.20.7 [Onsa Bcex rpynnoBbIX Lenen, NUTaroLLmX WTencenbHble po3eT-
KW, OormkHa OblTb OOMONMHUTENbHAsA 3aliMTa OT MPSIMOrO MPUKOCHOBEHMS
npv nomowm Y30 ¢ HOMUHANbHBIM OTKIHOYaoLWMM AnddepeHLmanbHbIM
TOKOM He 6onee 30 MA.

4.3.20.8 B >xMBOTHOBOOYECKMX MOMELLEHUSIX, B KOTOPbLIX OTCYTCTBYIOT
YCIoBusi, TPEDYOLLME BbINONTHEHWS BblpaBHMBAHWS MOTEHLMANOB, JOIMKHA
ObITb BbINONHeHa 3awuta npu nomowy Y30 ¢ HOMUHAmNbHBIM OTKIH0Yato-
wmm gudbdepeHumanbHbiM TOkKOM He MeHee 100 MA, ycTaHaBnmMBaeMblX
Ha BBOOHOM LUMTKE.

4.4 HopMbl npMemMo-cAaTOYHbIX UCNbITAHUN
4.4.1 O6wme NonoxeHus

4.4.1.1 O3nektpoobopynosaHne fo 750 kB, BHOBb BBOOUMOE B 3KC-
nnyaTawuuo, LOMKHO ObiTb NOABEPrHYTO NPUEMO-CAATOYHBIM UCTIbITAHUAM
B COOTBETCTBMM C TpeboBaHMAMM MYyHKTOB nogpasgena 4.4 HacTosLero
TKI B 3aBUCMMOCTM OT TNa BBOAMMOTO 3rekTpoobopyaoBaHus. MNpwu npo-
BEAEeHNN NPUEMO-COATOYHbIX UCTbITAHWUIA 3NEeKTPOOOOPYA0BaHUS, HE OXBa-
YeHHoro nogpaszgernom 4.4 Hactosiwero TKI1, cnegyeT pykoBOACTBOBATLCS
TEXHUYECKOW JOKYMEHTaLuMen N3rotoBuTtenen.
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4.4.1.2 YcTpoWncTBa penenHon 3awmuTbl U AreKTPOaBTOMaTUKN NPOBe-
pstoTca B o6beme 1 no HopmMam, NpuBedeHHbIM B Aencteytowmx THITA.

4.4.1.3 Kpome ucnbiTaHuin, NpeayCMOTPeHHbIX nogpasaenom 4.4 Ha-
crosiwero TKI1, Bce anekTpoobopynoBaHue OOMKHO COOTBETCTBOBATbL Tpe-
60BaHMAM TEXHUYECKONM JOKYMEHTALMM N0 ero MOHTaXy W 3KChnyartauum.

4.4.1.4 B nogpasgene 4.4 Hactoswero TKI npmBogaTca nepeyeHb
UCMbITaHUIA 1 NpeaenbHO JOMYCTUMbIE 3HAYEHWUSI KOHTPONMMPYEMbIX Napa-
MEeTPOB. 3HaYeHUS, MONyYEHHbIE MPU UCTIBITAHNSAX, BO BCEX CMyYasiX AOIK-
Hbl ObITb COMOCTaBMEHbI C pe3ynsratamMmyv U3MEPEHUI Ha Apyrux dasax
3MeKTPoOOOpPYAOBaHNA M Ha OOHOTMMHOM 3nekTpoobopyaoBaHun. mas-
HbIM KpUTEPMEM MPU 3TOM SIBMSIETCA COMNOCTaBIEHNE N3MEPEHHbIX NPY UC-
NbITaHUSIX 3HAYEHMI MapaMeTPOB 3NeKTPOoboPYAOBaHNS C UX UCXOAHBIMMU
3HAYEHNSIMU U OLIEHKA MMEKLMX MECTO pasnuynii No yKasaHHbIM B Nof-
pasgene 4.4 Hactosiwero TKIMT gonycTumbiM M3aMeHeHusM. Beixon 3Hadve-
HWA NapameTpoB 3a YCTAHOBIIEHHbIE rpaHuLbl (NpederbHble 3HavYeHus)
cnegyeT paccMaTpuyBaTh Kak NpU3HaK Hannuusa AedeKkToB, KOTOpble MOryT
NpMBECTU K OTKa3y anekTpoobopynoBaHUS.

4.41.5 B kavecTBe MCXOOHbIX 3HAYEHUN KOHTPONMPYEMbIX napame-
TPOB Npw BBOAE B 3KCMIyaTaLio HOBOIO 3reKTpoobopynoBaHMs NpUHUMa-
10T 3HAYEHUS], yKa3aHHbIE B TEXHUYECKON JOKYMEHTaLMM U3roTOBUTENS: Na-
CrnopTe UK NPOTOKOSE UCTbITaHWIA. Mocne peKoHCTPYKLMM, BbINOMHEHHOW
crneunanuaMpoBaHHOW PEMOHTHON OpraHv3aumMen, B Ka4ecTBe UCXOLHbIX
ONsi KOHTPOMNSA B NpoLecce AanbHenLWen aKkennyaTauum NnpuHYMaTcs 3Ha-
YeHUS, Nory4YeHHbIe MO OKOHYaHUU PEKOHCTPYKLIUN.

4.41.6 O3nekTpoobopyaoBaHMe NPOM3BOACTBA MHOCTPAHHBLIX hrpM, cep-
TucuumpoBaHHoe B Pecnybnuke Benapycb Ha COOTBETCTBME TpPebGOBaHUSIM
©6e30MacHOCTV 1 PYHKLMOHAmbHbLIM NMPU3HaKaM, JOMMKHO KOHTPONMPOBATLCS
B COOTBETCTBUM C TpeboBaHuaMM nogpasgena 4.4 Hactosuero TKI ¢ yuetom
yKa3aHun U3roToBUTENS 3NeKTpoobopyaoBaHusa 1 (Mun) Mo COrnmacoBaHHbLIM
Mexay usrotoBuTenemM u notpebutenem obbemam 1 MeTogam UCMbITaHUNA.

4.41.7 VicnblTaHne NOBbILEHHbIM HanpsixeHnem vyactoTtor 50 My 065-
3aTenbHO ANs AnekTpoobopyaoBaHus Ha HanpsbkeHve o 35 kB Bknoum-
TenbHO, 32 UCKNIOYEHNEM 3rera3oBblx BblkntovaTenen 35 kB.

Mpu oTcyTcTBUM HEoOXoOMMOWM UCMbITaTeNbHOM annapatypbl nepe-
MEHHOTO TOKa [I0MyCKaeTCcsa MCMbITbIBATh 3nekTpoobopyaoBaHue pacnpe-
AenuTenbHbIX YCTPOWCTB HanpshkeHneM Ao 20 KB noBbILEHHbIM BbINpsiM-
TNIEHHbIM Hanps>KeHMEM, KOTOPOE OOMKHO ObITb PAaBHO MONyTOpakpaTHOMY
3HaYeHMIo UCMbITaTENbHOro HanpshkeHust Yactotor 50 M.

VcnblTaHne NOBbIWEHHBIM HANPsSXKEHWEM M30MSITOPOB U TpaHcdopma-
TOPOB TOKA, COEANHEHHBIX C CUMOBbIMK Kabenamu 6—10 kB, MoxeT npoBo-
ONTbCSA BMecTe ¢ kabenamu.
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4.4.1.8 O3nekTpoobopygoBaHMe U M30OMATOPbl HA HOMWHANbHOE Ha-
npsikeHune, npesblllalLLee HOMUHANbHOE HanpsXKeHne aneKTpoyCTaHOB-
KW, B KOTOPOW OHW 3KCMAYaTUPYIOTCS, MOFYT UCMNbITbIBATLCS MPUIOXKEHHbIM
K HUM HanpsbkeHuem, YCTaHOBMEHHbIM ANS Krnacca U3onauum AaHHON
3MEeKTPOYCTaHOBKW. Ecnn ucnbiTaHne BbINPSIMAEHHbLIM HaNpPsBKeHMEM UK
HanpsbkeHneM vactoTon 50 My npoBoanTcs 6€3 OTCOEAMHEHUST OLLUMHOBKM
3aneKkTpoobopyioBaHNs pacnpenennTenbHOro YCTPOMCTBa, TO 3HaYeHue
UCMbITATENIbHOIO HaMpPsXXeHWs MPUHMMAaETCS MO HOpMaMm A5 AnekTpoobo-
PYLOBaHWS C CaMblM HU3KMM YPOBHEM UCMbITATENIbHOIO HaMpsXeHus!.

4.41.9 B cny4asx BbIxoda 3Ha4YeHU MapameTpoB, onpefensiemMbixX
Npu MCNbITaHUSX, 3@ YCTAHOBMEHHbIE Npefenbl AN BbISBMEHUS NPUYYH
OTKITOHEHWI, @ Takke nNpu HeobxoaMMOCT Gonee NOMHOW OLEHKM COCTO-
SHUSA 3NeKTPoobopyaoBaHUA B LIENOM U (MIn) ero oTaenbHbIX Y3roB pe-
KOMEeHAYeTCst MCMONb30BaTh AOMNOMHUTENbHbIE UCTBITAHNS U U3MEPEHNS,
yKkasaHHble B nogpasgene 4.4 Hactoswero TKI. Jonyckaetcs Takke npu-
MEHATb UCMBbITAHUA U U3MEPEHUs, HEe NPEeAYCMOTPEHHbIE NOAPAa3Lenom
4.4 nacrosiwero TKTI1, npy ycrnioBmm, 4TO ypOBEHb UCMNbITATENbHbIX BO34EN-
CTBUI He NPEBbLICUT YKa3daHHbIV B nogpasaene 4.4 HacTosero TKI.

4.41.10 Bce nsmepeHus, ncnbitaHus n onpoboBaHns B COOTBETCTBUM
¢ THIA, TexHu4eckon goKyMeHTaLumen n3rotosuTenen u nogpasgenom 4.4
HacToswero TKI1, npoBegeHHblE NEPCOHANOM MOHTaXHbIX Hanago4HbIX
OopraHM3aLmMin HenocpeacTBEHHO Nepes BBOAOM 3MeKTpoobopynoBaHus B
3KCnnyarTaumto, JOMKHbl 6bITb 0OPMIIEHBI COOTBETCTBYHOLLUMN akTaMu u
(vnn) npoTokonamm.

4.41.11 TpeboBaHusa 6e30nacHOCTU NPY NPOBEAEHUMN INEKTPUYECKNX
UCMbITAHWUI U n3MepeHuin AomkHbl cootBeTcTtBoBatb NOCT 12.3.019 un no-
KanbHbIM HOPMATMBHbBIM MPaBOBbLIM aKTaM.

4.4.2 O6wue MeToguUveckue yKkasaHusi No UCNbITAaHUAM
anekTpoo6opyaoBaHUs

4.4.21 VicnbiTaHnsa anekTpoobopyaoBaHUs AOIMKHbI NMPOBOAUTLCS C
cobnogeHnem TpebosanHum [1].

MiamepeHne M30MAUMOHHBIX XapaKTepUCTUK 3MNeKTPoobopyaoBaHMs
nog pabounm HanpshkeHMem paspeluaeTcsi OCyLecTBATb Npu YCNOBUU
MCMomnb30BaHWs yCTponcTB, obecneunBatowmnx besonacHocTb paboT u 3a-
LUMTY HOpPMaribHO 3a3eMIISIEMOr0 HU3KOMOTEHLMANbHOMO BbIBOAA KOHTPO-
nmMpyemoro obbekTa OT NOSIBMEHUS HA HEM OMACHOTO HamnpsXKeHUsi Npu Ha-
pYyLUEHUN CBSA3UN C 3eMIEN.

4.4.2.2 Bce ncnblTaHUsA SOSMKHbI NPOBOAUTLCSA B HOPMasibHbIX Knnma-
Tuyeckmx ycnosusax no NOCT 15150, ecnu B THIMA Ha otgenbHble rpyn-
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bl 3NEKTPOO6OPYAOBaHUSA HE NPUHSATBI ApYrMe YCnoBusi, 06yCnoBreHHble
crneunduKon anekTpoobopynoBaHus.

[JonyckaeTcsi NpoBOAWTbL MCMbITaHUS ANeKTPoobopyaoBaHMS C OTKMO-
HEHMEM OT HOPMarbHbIX KIIMMATUYECKMUX YCITOBUIA C NOCMNEaYLWUM nepe-
CYETOM K HOpMarbHbIM KNMMaTUYECKUM YCIOBUSIM MO METOAMKE nepecye-
Ta, yctaHoBneHHon B THIA Ha 3aTo anekTpoobopynoBaHue.

4.4.2.3 3nekTpyyeckune UCNbITaHUS U30MNALMM ANeKTpoobopyaoBaHMS
1 oTbop Npobbl TpaHCOPMATOPHOro Macna Ans UCMbITaHUn Heobxoanmo
npoBOANUTb NpY TemMnepaTtype M3onsumm He Hmke nntoc 5 °C, kpome oro-
BOpPEHHbIX B nogpa3saene 4.4 Hactoswero TKIM cnyyaes, korga namepeHus
cnepyeT NpoBoAWTL Npu Gornee BbICOKOM TeMneparype.

4.4.2.4 Tpu ncnblTaHWsX Knacc TOYHOCTU CPeacTB U3MepeHui 4or-
XeH ObITb HE HMXE, a NMOrPeLHOCTN U3MEPEHUI NapamMeTpPOB U XapakTe-
PUCTUK He Bbllle 3HaYyeHuRn, ykasaHHbIX B THITA Ha KOHKpeTHble BUAbl
annaparos.

CpepncTtBa U3MepeHuin, MCnosb3yemble Npu UCMbITaHUAX, LOMKHbI ObITb
CepTUdULMPOBaHbI, @ X TOYHOCTb NOATBEPXAEHA, OHW OOMKHbI NoABep-
ratbCsi NEPUOAMNYECKON NOBEPKE MUIN KannbpoBKe B COOTBETCTBUM C yKasa-
Husimu THIA Ha Hux.

4.4.2.5 lpyn nNpuemo-coaToYHbIX WUCMbITAHUAX MO PELUEHU0 TeXHU-
YEeCKOro pyKoBOAWUTENS OpraHmM3aLun U3MepeHust TaHreHca yrna Auanek-
TPUYECKUX MOTEPb, COMPOTMBIIEHUS W3OMAUUN U OpYyrue N3MepeHus Ha
3neKTpooOopyfoBaHMM Ha HanpshxeHve oo 35 kKB MoryT npoBoanTbCs Npu
bonee HM3KOW Temnepatype. VIaMepeHnss anekTpu4ecknx xapakTepucTuk
M30MAUUKN, MPOBEAEHHbIE MPU OTpULATENbHBIX TemnepaTtypax, OOMKHbI
ObITb MOBTOPEHbLI B BO3MOXHO 60ornee KOpOTKME CPOKM NMpu TemnepaType
n3onsaunn He Huxe 5 °C.

4.4.2.6 CpaBHeHME XxapaKTEPUCTUK U30NALMM OOMKHO NPOBOAUTLCS
npyv OOHOWM 1 TOW Xe TeMmnepaTtype U3omnsunmn unu Onmsknx ee 3Ha4eHu-
ax (pacxoxgeHue — He 6onee 5 °C). Ecnu 310 HEBO3MOXHO, OOIMKEH
NPUMEHSITLCST TEMMNEPATYPHbIN NepecyeT B COOTBETCTBMM C TEXHUYE-
CKOW [OOKYMEHTaLMen Nno 3Kchnyatauuum KOHKPETHbIX BUAOB 31EKTPO-
obopynoBaHus.

4.4.2.7 Tpu n3amepeHnr CoONpoTMBMIEHNS N30NALMM OTCHET MNOKa3aHUi
MeraoMmeTpa nposoautcs Yepes 60 ¢ nocne Hadana namepeHun. Ecnu B
cooTBeTCTBUU ¢ noapasaenom 4.4 Hactoswero TKI Tpebyetca onpeae-
nuTb KoadpuumeHT abcopbumn, R /R, OTCYeT npoBoauTcA ABaxabl:
yepes 15 n 60 ¢ nocrne Havyana n3aMepeHui.

4.4.2.8 VicnblTaHWIO MOBbLIWEHHLIM HaMpsKeHWEM OOMKHbI npefLle-
CTBOBATb TLUATENbHbIA OCMOTP U OLIEHKA COCTOSIHWUS MU30NSAUMU APYruMu
mMeToAamu.
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4.4.2.9 lepen npoBeneHNEM UCMbITAHUIA N30NALMM SNEKTPoobopyao-
BaHWSA Hapy>kHas NOBEPXHOCTb U30MNALMUM AOMKHA OblTh OYMLLIEHA OT MbINK
N rpasu.

4.4.210 VicnbiTaHve n3onsauum 06MOTOK BpaLLatoLLIMXCS MaLUWH, TPaHC-
opMaTopOB N PeaKTOPOB MOBbILLEHHBIM MPUINOXEHHBIM HaNPsXKEHNEM Ya-
ctoTor 50 'y AOMKHO NPOBOAMTLCS MOOYEPEOHO ANS KaXKA0M 3NEKTPUYECKM
He3aBMCUMOW LNy Unv napannenbHo BETBY (B NOCNEAHEM Cryyae Npu Ha-
TIMYMK NOSTHOW M30NSUMM Mexay BeTBAMM). [pyn 3TOM BbIBOA, UCTIbITATENBHO-
ro yCTPOWCTBA, KOTOPbI ByAeT HaXOAUTLCS MO HaNPsKEHWEM, COEANHSAET-
CSl C BbIBOAOM MCMbITYEMOM OBMOTKM, @ APYrov — C 3a3eMI1eHHbIM KOPnycoMm
NCMbITYEMOrO 311eKTPOO00pPYAOBaHMS, C KOTOPLIM HA BCE BPEMSI UCTbITAHUN
[aHHOM OOMOTKM 3NEKTPUYECKN COEOUHSIIOTCA BCe Apyrme 0OMOTKM.

OOMOTKM, COeAMHEHHbIE Mexay cobOV Harnyxo 1 He NMeLne BbiBe-
OEeHHbIX 000MX KOHLOB Kaxaomn dasbl v BETBU, AOIMDKHbI UCTIbITLIBATLCSA
OTHOCUTENbBHO Kopnyca 6e3 nx pasbegnuHEHMS.

4.4.2.11 T[pn ncnbiTaHMAX 3NekTpoobopyaOBaHNS MOBbILEHHbLIM Ha-
npsbkeHnem Yactotom 50 'l a Takke Npu M3MepeHUn Toka U NoTepPb XOro-
CTOro Xo[a CUITOBbIX W U3MEPUTENbHbIX TpaHCHOPMAaTOPOB HeEOOX0AUMO
MCNOMb30BaTh NMHENHOE HaMnpsKeHWe NuTatoLLen CeTu.

4.4.2.12 HanpspkeHrne AO0MKHO MOAHMMATLCS MMaBHO CO CKOPOCTbLIO,
JonyckaroLLlen BU3yarsnbHbI KOHTPOSb MO M3MepUTENbHBLIM Npubopam, 1 Nno
OOCTMXKEHUWN YCTAHOBIIEHHOIO 3HAYEHUS NOAAEPXKNBATLCA HEU3MEHHbBIM B
TeYeHne BCero BpeMeHMN UCTbITaHNS.

Mocne TpebOyemMon BbIAEPXKKM HAMpPsPKEHWE MMaBHO CHMXKAETCA [0
3HayeHnss He Gonee ogHOW TPETU UCTbITATENBHOMO U OTKNoYaeTcs. Mog
NPOAOIMPKUTENBHOCTBLIO UCMbITAHUS NOAPA3YMEBAETCS BPEMS MPUITOXKEHNS
MOMHOMO UCMbITATENbHOrO HanpsKeHWsl, YCTAHOBEHHOMO MNoApasfAenom
4.4 Hactosauwero TKIT.

4.4.2.13 [o v nocrne mcnbiTaHNS NU30NSALUN NOBLILLEHHBIM Hanpsixe-
Huem yactoton 50 'y uNKM BbINPSAMIIEHHBIM HaMpshKeHWeM crnepyer us-
MepsiTb CONPOTUBMEHNe usonauun. VcnbitaHne n3onsuum noBblLLEHHbIM
BbINPAMEHHbLIM HaNPsXXeHNEM, eCrnv OHO NMPEeAYCMOTPEHO Noapasnenom
4.4 HacToqwero TKI1, 4OMKHO NPOBOAUTLCSA 4O UCMbITAHUS NOBbILLEHHBIM
HanpsbkeHnem Yactoton 50 'u. O6paTHbIN NOPAAOK AOMYCKaeTCs TOMbKO
OIS reHepaTopPOB C BOASAHbLIM OXITaXAEHNEM.

4.4.2.14 Hopwmbl NO TaHreHcy yrna AWaneKTpu4eckmx notepb OCHOB-
HOM u13onAumm, tg 8, CoNPoTMBREHMIO 13oMnALMKM, R, 1 TOKY MPOBOAVMOCTY
pa3psaHMKOB NpUBEAEHb! ANS U3MEPEHUI, MPOBEAEHHbIX NpY Temneparty-
pe 20 °C.

4.4.2.15 TaHreHc yrna ananekTpu4eckmx notepb OCHOBHON N30NALMHN,
tg 0, namepsietcsi npu HanpsikeHun 10 kB y anekTpoobopyaoBaHnsi C HOMK-
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HanbHbIM HanpsxeHnem 10 KB u Bbille 1 Npu HanpsXKeHn, paBHOM HOMMU-
HanbHOMY, Y OCTarnbHOro anekTpoobopyaoBaHus.

4.4.2.16 TemnepaTtypa M3onsuMu 3nekTpoobopyaoBaHWs onpenens-
eTcq cneayowmm obpasom:

— 3a Temneparypy 1u3onsuumn CUoBoro TpaHcdopmaropa, He noasep-
raBLLErocs HarpeBy, NMPUHMMAaETCa TemnepaTypa BEPXHUX CMoeB macna,
M3MepeHHasi TEpMOCUrHaNM3aTopoMm;

— 3a Temnepartypy u3onauuMM CUIOBOro TpaHcdopmaTtopa, nogsep-
raBwerocs Harpey no NOCT 3484.2, npuHnMmaeTcsa cpeaHsas Temnepary-
pa 0OMOTKM BbICLLErO HanpshkeHus, Ans TpexdasHbix TpaHcgopmaTopos
asbl «B» — onpenensiemas no ee conNpoTUBMEHNIO MOCTOSIHHOMY TOKY;

- 3a Temnepartypy M30MsuMn SMEeKTPUYECKMX MaLUVH, HaXOOALMXCA
NPaKTUYECKN B XONIOAHOM COCTOSIHUM, MPUHUMAETCS TemnepaTtypa OKpy-
KaroLlewn cpeapl;

- 3a Temneparypy U30nsLMmn SNeKTPUYECKUX MaLluH, NOABEPraBLUNX-
CSl HarpeBy, MPUHMMAETCA cpeaHsaa Temnepatypa oOMOTKM, onpeaensiemasi
no ee COMpOTUBIIEHUNIO MOCTOSHHOMY TOKY.

4.4.217 OnekTpoobopyaoBaHue, 3abpakoBaHHOE MNpPWU  BHELUHEM
OCMOTpE, HE3ABUCKMMO OT PEe3ynbTaToB MUCMbITAHUA AOMKHO ObiTb 3aMeHe-
HO UM OTPEMOHTUPOBAHO.

4.4.2.18 OTb6pakoBka 31eKkTPOOOOPYAOBaHNUSI MO COCTOSIHUKO U305s-
UMM JOIKHA NPOBOAMTLCS TOMbKO HAa OCHOBaHWWM PaCCMOTPEHUS BCEro
KOMMIEeKca N3MepPeHnii, a Takke C y4eTOM yKasaHWui, NpUBEAEHHbIX B CO-
OTBETCTBYHOLLMX pasgernax HacTosiero TKI.

4.4.3 CHXPOHHBIE reHepaTopbl, KOMNEeHcaTopbl U
KONIEeKTOpHble Bo3byanTenu

a) O6LLme NonoXeHus.

CVIHXpOHHbIE reHepaTopbl U KOMNMMEKTOPHbIE BO30YANTENW MOLLHOCTbIO
6onee 1 MBT HanpsixkeHeM Bblwe 1 KB, a Takke CUHXPOHHbIE KOMMEHca-
Topbl (Qanee — reHepaTopbl) AOIMKHbI UCMbITLIBATLCA B MOMTHOM 0Obeme
nyHkTa 4.4.3.

[eHepaTopbl MOLWHOCTLI A0 1 MBT HanpshkeHnem Bbiwe 1 KB JOmKHbI
ncnbiTbiBaThcs No 4.4.3.1-4.4.3.5, 4.4.3.7-4.4.3.15 nyHkTa 4.4.3.

leHepaTopbl HanpsbkeHveM o 1 kB He3aBMCUMMO OT MX MOLLHOCTM
OOMMKHbI UcnbITbiBaTbest No 4.4.3.2, 4.4.3.4, 4.4.3.5, 44.3.8, 4.4.3.10-
4.4.3.14 nyHkta 4.4.3.

6) MeToapbl 1 ycrnoBus NPOBEAEHUS UCTIbITAHWUIA FEHEPATOPOB OOMKHbI
coorBeTcTBOBaTh TpebosaHnam MOCT 11828, TOCT 10169, TOCT 30458,
TEXHUYECKMX YCMOBUI Ha KOHKPETHbIE BUAbI MaLlUMH U MyHKTa 4.4.3.
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B) O6wume TpeboBaHNA K M3MepPUTENbHBIM U UCMNbITATENMbHBIM YCT-
poONCTBaM.

M3mepeHne Bcex anekTpuUyecknx BEeMYMH NpU UCMbITaHUU reHeparo-
poB crnegyeT MPOBOAWTL 3MEeKTpoM3MepuTenbHbIMM NpubopaMmn knacca
TOYHOCTM He Hwke 0,5, 3a mcknoyeHnem nNpubopoB Ans U3MEepPeHUst co-
NPOTUBMNEHMS U30NSALUM N MOCTOB MEPEMEHHOMO TOKa, KOTOPble AOMKHbI
UMETb KMnacc TOYHOCTU He Huxe 1,5.

LUyHTbI, fOBaBOYHbIE PEe3NCTOpPbI, U3MepUTENbHbIE TpaHcdopMaTopsbl
TOKa W HaNpsKeHWs AOMKHbI UMETb KNacc TOYHOCTW, Ha OAMH KNacce Bbile
Knacca TOYHOCTU n3MepuTenbHbIX NPUBopos.

4.4.3.1 OnpepeneHne BO3MOXHOCTU BKIOYEHMUS 6e3 CyLLKn
reHepaTopoB Bbiwe 1 kKB

[eHepaTopbl, BHOBb BBOAMMBIE B 3KCTITyaTaLmio, BKIOHaoTCs 6e3 CyLLKu,
€Cnu conpoTuenexne usonsaummn (R, ,) v koadbduumneHT abeopbumm (R, / R,)
0BMOTOK CTaTOPOB MMEIOT 3HAYEHNS HE HUXKE YKa3aHHbIX B Tabnvue 4.4.1.

BenuurHa conpoTBneHns N3onsumm 1 UCnblTaTenbHOE HaNPSHKEHNE OTHO-
caTca Kk 0OMOTKaM reHepaTopa 1 KOHLEBBIM BbiBoAaM. LLInHONpoBoab! 1 TpaHc-
dopmaTopbl HAMPSPKEHUS B Hyre reHepaTopa OOMmMKHbI ObITb OTKITHOYEHbI.

[ns reHepaToOpOB C ra3oBbIM (B TOM YMCIE BO3AYLLHbIM) OXNaxaeHuem
06MOTOK CTAaTOPOB, KPOME TOro, AOMKHA NPUHUMATBLCS BO BHUMaHWE 3aBu-
CYMOCTb TOKOB YTEUKM OT MNPUITOXKEHHOrO HanpsbkeHusi no 4.4.3.3.

Ecnn TexHnyeckon fokyMeHTaumnen U3rotoBUTENs reHepatopa npegy-
CMaTpuBalTCA LOMOSHUTENbHBIE KPUTEPUU NMPOBEPKM OTCYTCTBUS YBMaX-
HEHUS1 N30NALMUN, TO OHW TaKKe AOIMKHbI ObITb MCMNOMb30BaHbI.

OBMOTKM POTOPOB reHepaTopoB, OXNaxaaemble ra3om (BO3OYyXOM Unv
BOJOPOAOM), HE NMOABEPralTCs CyLUKe, eCn CONPOTUBIEHME U3onauumn ob-
MOTKWN UMEET 3HAYEHNE HE HWKE yKasaHHOro B Tabnuvue 4.4.1. BkntoyeHue B
paboTy reHepaTopoB, OGMOTKM POTOPOB KOTOPbIX OXMaXaakTCcs BOAOK, Npo-
BOOMUTCS B COOTBETCTBUM C TEXHUYECKOWN AOKYMEHTALMEN N3roTOBUTENS.

4.4.3.2 N3mepeHue conpoTUBIEHUS U30NALUN

ConpoTueneHve n30onauMn U3MepseTcss MEeraoMMETPOM, HanpsKeHue
KOTOpPOTo BbIOMpaETCsi B COOTBETCTBUM C Tabnuvuen 4.4.1. UiamepeHune [omxk-
HO NPOBOAUTLCSA C UCMOMb30BaHMEM BblBOAA «3O» (3KpaH) MeraoMmmeTpa.

ConpoTtuBneHre nsonauum o6MoToK cTatopa C BOAAHbIM OXNaXAeHu-
em n3mepsieTcst 6e3 Boabl B 06MOTKe, NOCre NPoAyBKM ee BOASHOMO TpakTa
CXXaTblM BO34yXOM NpY COEAMHEHHBIX C 9KpaHOM MeraoMmeTpa Bogocbop-
HbIX KONMeKTopax, U30NMMPOBaHHbLIX OT BHELUHEW CUCTEMbI OXIaXAEHUS.
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Cny4au, Korga M3MepeHus MPoOBOAATCA C BOAOW B 0OMOTKe, crneunanbHO
OroBopeHb! B Tabnuue 4.4.1.

[nsa 6onee TOYHOrO U3MEPEHUS BEMMUYMHBI COMPOTUBIEHUS N30NALMU
nocrne npoayBKN peKOMeHAYeTCHA NPOBOAUTbL BaKyyMHYHO CYLUKY BOASHOrO
TpakTa 06MOTKM cTaTopa.

JonycTumMble 3Ha4YeHWst CONPOTUBIIEHUSI U30NSLUN U Ko3hULMEHTA
abcopbuun npu Temnepatype 10-30 °C npuBeeHsl B Tabnuvue 4.4.1.

Ons temnepartyp Bbiwe 30 °C gonycTuMoe 3Ha4YeHne ConpoTUBIIEHUS
M30MNSALMKN CHDKaEeTCH B ABa pasa Ha kaxapble 20 °C pasHOCTM Mexay Tem-
nepaTtypow, Npu KOTopoW BbinonHsieTca nameperne, n 30 °C. Bo Bcex cny-
Yyasix COMpOTMBMEHNE M30MALMM OOMOTOK reHepaTopoB HEe AOIMKHO ObITb
meHee 0,5 MOwm.

4.4.3.3 UcnbiTaHMe U30nALMN OOMOTKMU cTaTOpa NOBbLIWEHHbLIM
BbIMPAMIEHHbIM HanpsiXkeHWeM ¢ U3MepeHueM Toka
yTeuku no ¢gpaszam

McnbeiTaHnio noaBepraetca kaxgasa dasa nnv BeTBb B OTAEMNbHOCTU
npu apyrux dasax unmn BeTBAX, COEANHEHHbIX C KOPNYCOoM. Y reHepaTo-
pOB C BOASHBIM OxNnaxgeHnem obMoTku ctatopa UcnbiTaHme NpoBoOANUT-
Ccs B Criyvae, ecnum BO3MOXHOCTb 3TOro NpeaycMoTpeHa B KOHCTPYKLNN
reHepaTopa.

3HayeHUs1 UCMbITaTENbHOrO HaNPsXKeHUst NpuBeaeHsbl B Tabnuue 4.4.2.

[ns Typ6oreHepaTtopos Tuna TIB-300 ucneiTaHne crieayet NpoBOANUTb
no BETBSAM.

VcnbiTaTtenbHoe BbINPSMIIEHHOE HanpsiKeHWe Ans reHepaTopoB Tuna
TIrB-200 n TIB-300 cooTtBeTcTBEHHO NpuHMMaeTcs 40 n 50 kB.

MamepeHne TOKOB yTEYKM ANst MOCTPOEHNS KPMBbLIX 3aBUCUMOCTU X OT
HanpspKeHWS NPOBOANTCS HE MEHEee YeM Mpu NATU 3HAYEHUSAX BbINPAMIIEH-
Horo Hanpsbkenus — ot 0,2 U fo U paBHbIMK cTyneHamu. Ha kaxaoi
CTYNEeHW HanpsKeHne BblAEPXMBAETCA B TedeHne 1 MUH, Npu 9TOM oTcHeT
TOKOB yTeuku nposoamTea npu 60 ¢ (l,,,). CTyneHn formkHbl 6biTb GrskMMm
k 0,5U,_ . Peskoe BospacTaHme Toka yTeuku, HeMmponopLUmoHansHoe pocTy
NPUIOXEHHOTO HanpsKeHUsl, 0OCOOEHHO Ha MOCNeaHMX CTYMNEeHsIX Hanpsi-
XeHusi (nepernb B KPMBOW 3aBUCMMOCTU TOKOB YTEYKM OT HamnpsbkeHusl),
ABMSIETCS MPU3HAKOM MECTHOrO AedekTa N3onsaumm, ECrim OHO MPOUCXOANUT
nNpwn UCnbITaHUW Kaxaow asbl.

XapakTepucTrKOM 3aBMCMMOCTM TOKa YTEYKM OT HanpsKeHUst sBNseTcs
KOO PULMEHT HENMMHENHOCTN, KOTOPbLIN ONpeaenseTcy Kak

Ky = ho U 4.4.1)
Ui
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roe U, — Hanbornbluee, TO eCTb MOHOE UCTbITaTeNbHOE HaMpshKeHne
(HanpspkeHne nocreaHen cTynenu); U, — HavmeHbluee HanpshkeHne (Ha-
npskeHne nepeon ctynexwn); / = TOKM yTeuKu (/) MY HaNPSXKEHNAX
UH6 n UHM'

Ecnn Ha nepBON CTyneHW HanpspkeHUs1 TOK YTEYKM UMEET 3HaveHue
meHee 10 MKA, To 3a U, 1 | [#onyckaeTcs NpMHUMaTL HanpshkeHne v TOoK
nepBoOi 13 nocneayLmnx CTyneHen, Ha KOTOPOM TOK YTEYKM COCTaBnsieT
He MeHee 10 MKA. [1ns BHOBb BBOAUMbIX reHEPATOPOB KO3 ULUMEHT He-
NVHEHOCTM JOMKeH ObITb He Bonee Tpex.

KoahpmumeHT HenmHemHocTn He yyuTbiBaeTca Torga, korga TOKM
YTEUKM Ha BCEX CTYNEHSAX HanpshxeHns He npeocxondat 60 MkA. PocT Toka
YTEYKM BO BPEMSI OOHOMUHYTHOW BbIAEPXKKU U30NSALUN NOA, HANPsKEHNEM
Ha OOHOWM M3 CTyneHen sSiBNSEeTCA npusHakom AedekTta (BKMoYas yBrax-
HEeHVe M30onsuun) U B TOM Criyyae, Koraa Tokv He npesbiwatoT 50 MkA. Bo
nsbexaHne MeCTHbIX NeperpeBoB N30NSALMM TOKaMM YTEYKN BblAepXKKa Ha-
NPsSXKEHNst Ha o4epedHOoN CTyNeHn AonyckaeTcs Nvb B TOM criyyae, ecrnu
TOKM YTEYKM HE NMPEBLILLAIOT CrieayoLmnx 3HaYEHNI:

HE ? IHM’

KpaTHOCTb MCNbITaTeNbHOrO HaNpsKeHNs 0,5 1,0 1,5 v BblWwe
no otHowweHuo k U,
Tok yTeukun, MKA 250 500 1000

MpuMeyaHve — Y reHepaTopoB C BOASHbIM OXMaXAEHUeM M30Msumns oGMOTKM cTa-
TOpa WCMbITLIBAETCS MOBbILLEHHLIM BbINPSAMIIEHHLIM HaMPSHKEHWEM, €CI 3TO MNO3BOMSET
KOHCTPYKUUS.

4.4.3.4 UcnbiTaHne M30NALUN NOBbIWEHHbIM HanpsiXXeHuem
yacTtotom 50 Ny

VcnbiTaHne NpoBoAMTCS NO HOpMaMm, NpUBeAeHHbIM B Tabnvue 4.4.3.

McnblTaHuio nofBepraeTcs kaxgas gasa unm BeTBb B OTAENbHOCTU
npv Apyrux asax unm BeTBAX, COeANHEHHbIX C KOPMYCOM.

[MpooomKknTenbHOCTb NPUMOXEHUA HOPMUPOBAHHOIO UCMNbITAaTENBHOMO
HanpsbkeHns — 1 MUH.

Mpu npoBeaeHUn UCNbITAHWUIA U30MSLMMK MOBLILLIEHHLIM HaMnpshKeHneM
yactoTou 50 'y cnegyeT pyKOBOACTBOBATLCS CriedyHoLMM:

a) ucnbiTaHme n3onsaunm obMOTOK cTaTtopa reHepaTopa pekoMeHAy-
eTcs NpPoBOANTL A0 BBOAA poTopa B cTtatop. Ecnu cThikoBka 1 cbopka
cTaTopa ruaporeHeparopa OCYLLEeCTBATCS Ha MOHTaXHON nnollaake
1 BMNOCNEACTBUN CTAToOp YCTaHaBNMBAETCS B LWWAxXTy B coOOpaHHOM Buae,
TO M30MSIUMS €r0 UCMbITbIBAETCA ABaXAbl: Nocre cOOpKM Ha MOHTaXXHOM
nnowazke 1 nocrie ycTaHOBKM cTaTopa B LIaxTy OO BBOAA poTopa B
ctatop. B npouecce ucnbiTaHna ocyuiecTBnseTcss HabnogeHne 3a co-
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CTOSAAHMEM JTOBOBLIX YacTel MaluuHbl: y TypboreHepaTopoB — Mpu CHSA-
ThiX TOPLOBbIX LUTaX, Y rMApOreHepaTopoB — Npu OTKPbITbIX BEHTUNA-
LIMOHHbIX NHOKaXx;

Ta6nuua 4.4.1 — lonycTUMble 3Ha4€HUSA CONPOTUBIEHUSA U3ONALUN
1 ko3adppuumneHTa agcopoummn

Hanpsxe- | Oonyctumoe 3Ha-
McenbiTyembin HWe mera- | YeHue ConpoTuBs- n
prmMeYaHve
3MEeMeHT OMMETpa, | NeHUs usonaumu,
B MOwm
1. ObmoTka 500, 1000, | He meHee 10 MOwm | [Ans kaxagon dasbl nnm
cTtatopa 2500* Ha 1 KB HOMMHanb- | BETBM B OTAENBHOCTH
HOrO NNHENHOro OTHOCUTENbBHO Kopnyca
HanpsixeHus 1 ApYruX 3a3eMIeHHbIX
a3 unu BeTeein. 3Have-
Hue Ry, /R, He Huxe 1,3
2500 o TexHu4eckon [Npw npoTtekaHun AnCTun-
AOKyMeHTaumn nsTa yepes o6MOTKY
N3roToBMTENS
2. ObmoTka 1000 He meHee 0,5 [onyckaeTcst BBOA4 B 3KC-
poTopa (monyckaert- | (Mpv BOASIHOM nnyataumio reHepaTopoB
cs1500) | oxnaxgeHun — ¢ MOLLHOCTBIO  HE  Bbllle
OCyLLEHHON 06- 320 MBT ¢ HesiBHOMormoC-
MOTKOW) HbIMW pOTOPaMMu, NPU Koc-
BEHHOM WnU Henocpes-
CTBEHHOM BO3[YLUHOM U
BOZIOPOAHOM OXMaXaeHum
obMoTKM, MMetoLen co-
NPOTVBIIEHVE  U30MNSALMM
He Huxke 2 KOM npu Temne-
patype 75 °C nnm 20 kOm
npu Temnepatype 20 °C.
Mpun Gonbluen MOLLHOCTU
BBOJ reHepaTopa B 3KC-
nnyataumMio C COMpoOTUB-
NieHneM 13onaumm obmor-
ku potopa Hmke 0,5 MOm
(npn 10-30 °C) ponycka-
eTcsi TOMbKO MO Ccornaco-
BaHUIO C N3rOTOBUTENEM
1000 Mo TexHnyeckon [Mpwn npoTekaHun gucTun-
[OKyMeHTauun nsTa Yyepes oxnaxgato-
N3roToBMTENS LuMe KkaHarnbl 06MOTKM
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OkoHyaHue mabnuubi 4.4.1

BOJ OOMOTKM CTa-
Topa TypboreHepa-
Topos cepun TI'B

Hanpsike- | Oonyctumoe 3Ha-
McnbiTyembin HVe Mera- | 4eHue ConpoTuB-
MpumevaHne
aneMeHT OMMeTpa, | NeHus u3onsaumm,
B MOwm
3. VIsonupoBaHHble 1000 He menee 1,0
CTsKHble 6ONTbI
cTanu crartopa
(mocTynHble ans
n3mepeHus)
4. MoALwnHUKN 1 1000 He meHee 0,3 anga [Ona  rmgporeHepaTopos
yNnoTHeHWs Bana rmaporeHepaTopoB | U3MEepeHne MpoBOAUTCS,
n 1,0 ans Typ6o- | €crnn NO3BONSIET KOHCTPYK-
reHepaTopoB U LUusi reHepaTopa u B Tex-
KOMMeHcaTopoB HUYECKOW [IOKyMeHTauum
N3roTOBUTENS! HE yKa3aHbl
Goree XecTkMe HopMbl
5. Onddysopsl, 500, 1000 |B cooTteeTcTBUM
LNTbI BEHTUNATO- ¢ TpeboBaHUsIMU
pOB 1 Apyrue yanbl N3roToBuTENst
cTaTopa reHepa-
TOpOB
6. TepmogaTymnkm ¢
coeanHUTENbHbIMU
npoBoAamu, BKIto-
yasi coeavHuTenNb-
Hble NpoBoAa, yrno-
XEHHble BHYTpU
reHeparopa:
C KOCBEHHbIM 250 wnun 500 | He meHee 1,0 HanpsixeHne meraomme-
oxnaxgeHnem Tpa — MO TEXHUYECKOW 0~
obmMoTOoK cTaTopa KyMEHTaLMN N3roToBUTENS
C HEMOCPELCTBEH- 500 He menee 0,5
HbIM OXnaxae-
H1em obMOoTOK
cTatopa
7. KoHueBoW Bbl- 2500 1000 MamepeHune nposogutcs

[0 COeAMHeHVs BbiBoga
c obmoTKoM cTaTopa

* ConpoTuBreHne K3onsuuM M3MepsieTcsl Npu HOMUHASIbHOM HamnpshkeHun OBMOTKM
0o 0,5 kB Bknto4MTeNnbHO — MEraoMmMeTpom Ha HanpsikeHve 500 B, cebiwe 0,5 kB no 1 kB -
MeraoMMeTpom Ha HanpsbkeHne 1000 B, a npu HOMMHaNBLHOM HanpsiKeHUM OBMOTKU Bbile
1 kB - meraommeTpom Ha Hanpsbxerune 2500 B.
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Ta6bnuua 4.4.2 — UcnbiTaTenbHoe BbINPSIMIIEHHOE HaNpsikeHue Ans 06MOToK
cTaTOpOB reHepaTopoB

MouwHocTb reHepaTopa, MBT, HomuHanbHoe AmnnuTygHoe
KomneHcaTopa, MB-A HanpshxeHue, kB ucnblTarensHoe
HanpsbkeHune, kKB
MeHee 1 Bce HanpshkeHns 24U, +12
1 1 Bonee o 3,3 24+12U0,,
Csblwwe 3,3 0o 6,6 1,28x25U,
BKIIOYUTENBHO
Csebiwwe 6,6 go 20 1,28(2U,, +3)
BKITHOYMTENBHO
Csebiwe 20 go 24 12820, +1)
BKIIOYUTENBHO

6) vcnbiTaHne M3onsaumMmM obMOTKM cTaTopa AN reHepaTopoB C BOAS-
HbIM OXFaXkdeHUeM criegyeT NpPoBOAWUTb MPU LMPKYNSUUU AUCTUNIINPO-
BaHHOW BOAbl B CUCTEME OXMaXAEHUSI C YAENbHbIM COMPOTUBIEHNEM HE
meHee 100 kOM/CM 1 HOMWMHANBHOM pacxofe, €Crv B TEXHUYECKON JOKY-
MEHTaLMN N3roTOBUTENS reHepaTopa He ykasaHo UHOE;

B) Mocre ucnbiTaHnss 06MOTKM cTaTopa NOBbILLEHHBIM HanpsXKeHNeM B
TeyeHue 1 MuH y reHepaTtopoB 10 kB 1 BbiLLe ncnbiTaTeENbHOE HANPsKEHNE
CHU3WTb [0 HOMUWHANbLHOIO HanpsKeHUs reHepaTtopa v BblaepxaTtb B Te-
YeHne 5 MUH ons HabnaeHUs 3a XapakTEPOM KOPOHMPOBaHMS NTOGOBbIX
yacten obmoTok cTatopa. [pn 3ToM He JOMKHO BbITb COCPEOTOYEHHOTO
B OTAEMbHbIX TOYKAX CBEYEHUs XKENTOro UM KPacHOro LIBETa, NOSIBIIEHUS]
Abima, TrneHus GaHgaxen n ToMy nodobHbix sBneHun. Monyboe n Genoe
CBeYeHWe JonycKaeTcs;

r) ucnbiTaHve m3onsaumMm obmoTKM poTopa TypboreHepaTopoB MpOBO-
OUTCS NPpY HOMUHATBbHOW YacToTe BpaLleHust poTopa;

[) nepepn, BKIOYEHNEM reHepaTopa B paboTy MO OKOHYaHUU MOHTaxa
(y TypboreHepaTopoB — nocre BBoAa poTopa B CTaTOp U YCTaHOBKU TOpLiEe-
BbIX LLMTOB) HEOOXOAMMO MPOBECTU KOHTPOMbHOE MCMbITAHWE HOMUHAmb-
HbIM HanpsbkeHnem yactoton 50 'y nnv BeINPAMMEHHBIM HanpsXKeHneM,
paeHbiM 1,5 U, . MNpofomKk1TensHOCTE UCTbITaHUA — 1 MUH.

He ponyckaeTtcs COBMELLEHUE UCMbITAHWIA MOBbILUEHHLIM HaMNPsiKeHN-
eM u13onsiumMm obMOoTKI cTaTopa v APYrMX PacronoXeHHbIX B HEM 3reMeH-
TOB C MPOBEPKOW ra3onnoTHOCTM Kopryca reHepaTtopa u3bbITOYHbIM aB-
NeHneM Bo3ayxa.

McnbiTaHnsa 13onaumMm reHepaTtopoB nepen BKIOYEHNEM mx B paboTy
(Mo OKOHYaHMKM MOHTaxa WNM pemMoHTa Mocrne BBoAa poTopa B cTaTop U
YCTaHOBKU TOPLIEBbIX LLMTOB, HO 0 YCTAHOBKM YNIIOTHEHWI Bana v o 3a-
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NOSIHEHUS] BOAOPOAOM) MPOBOASITCS B BO3AYLUHOW Cpefe Npu OTKPbITbIX
noKax cratopa 1 Hanuumm Habrnogartens y 3Tux fokoB (C cobnogeHem
BCeX Mep 6esonacHocTn). Npu 06HapyxeHun Habnogatenem 3anaxa rope-
non n3onaummn, AbiMa, OTONECKOB OrHsl, 3BYKOB 3NIEKTPUYECKUX pa3psaoB
1 OpYrux NpU3HaKkoB NMOBPEXOAEHUS UMW 3aropaHnin M30NsALMK UCTbITaTeNb-
HOe HanpsPKeHne JOMKHO OblTb CHATO, NOKM BbICTPO 3aKpbIThl U B CTATOP
nofdaH MHePTHbIV ra3 (yrnekucnora, asor).

Ta6bnuua 4.4.3 — UcnbiTaTenbHoOe HanpshkeHUe YactoTon 50 'y gna o6moTok

noriHowm cbopkm

0BMOTKM 1 130-

NMPOBKY coeaw-
HEHUN

BbllLEe, HOMUHaNbHOEe
HanpshkeHne CBbILLe
3,3 0o 6,6 kB Bkno4Kn-
TenbHO

HOM.

reHepaTopoB
McnbiTyembin XapakTtepuctuka unu | UcneitatensHoe
Mpumeyanne
3NeMeHT TVN reHepartopa HanpsbkeHve, kB
1. O6bmoTka MowHocTb go 1 MBr, 08U, +1),
cTatopa reHe- | HOMUHanbHOe Hanpsi- | HO He MeHee 1,2
patopa »eHue Bbiwe 0,1 kB
MowHoctb oT 1 MBtu | 0,8 (2U, , +1)
BblLLE, HOMUHaNbHOE
HanpsbxkeHve o 3,3 kB
BKITHOYMTENBHO
MotwuHocTs ot 1 MBT 1 08-25U,,
BblLLIE, HOMUHAIBHOE
HanpspkeHue cBbie 3,3
00 6,6 KB BKINOUMTENBHO
MowHocTb oT 1 MBT 1 082U, +3)
BblLLIEe, HOMUHanbHoe
HanpsbkeHvie cBbile 6,6
0o 20 kB Bknto4MTENBHO
MowHoctb oT 1 MBtu (0,8 (2U,  +1)
BblLLE, HOMUHaNbHOE
HanpsikeHve cBblLLe
20 kB
2. ObmoTka MotHocTb oT 1 MBT 1 20, +1 Ecrm cbopka craro-
cTaTtopa rmapo- | Bbllle, HOMUHanNbHoe pa npoBoguTCs Ha
reHeparopa, HanpsbkeHne po 3,3 kB MeCcTe MOHTaxa, HO
LUMXTOBKA UNN | BKIOYUTENBHO He Ha dyHOameHTe,
g:‘;«:;';i:a; MotwHocTb oT 1 MBT 1 25U, TO AO yCTaHOBKM CTa-
KOTODOTO npo BblLLE, HOMUHASILHOE TOpa Ha yHAAMEHT
80 VI[')I'CH Hapme- HanpspkeHue cBbiwe 3,3 €ro VcnbiTaHuna npo-
A 0o 6,6 KB BkNYNTENBHO M3BOAATCH MO MYyHKTY
CTe MOHTaxa, 2, a nocrne yctaHoB-
MO OKOHYaHWUU MouHocTb oT 1 MBT 1 2U +3

Ku — no nyHkty 1 Ta-
onuubl
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OkoH4yaHue mabnuuybi 4.4.3

McnbiTyembiin

Xapaktepuctuka unm

McnbiTatensHoe

1 nogBo3dyau-
Tens

He Huxke 1,2 1
He Bblille 2,8 kB

[Mpumeyanue
3MeMeHT TUN reHepaTopa HanpsixeHue, kB
3. O6moTka [eHepaTopbl BCEX MOLL- 8U,.
SIBHOMOJIOCHO- | HOCTEN BO30YXaeHust
ro potopa reHepaTopa, HO
He Huxke 1,2 1
He Bbllle 2,8 kKB
4. ObmoTka [eHepaTopbl BCeEX MOLL- 1,0 McnbiTatensHoe Ha-
HesIBHOMOMC- | HoCTew npshkeHue npuvH1Ma-
HOro potopa eTcs paBHblM 1 kB
Torga, ecnm 3To He
NpOTMBOPEYUT  Tpe-
60BaHUSM TexHUYe-
CKUX YCINOBWI W3ro-
ToBuTens. Ecnn tex-
HUYECKMMU YCIOBUS-
MU NpeayCMOTPEHbI
Gonee XKecTkne
HOPMbI  UCTbITAHUS,
ucnbiTaTtenbHoe Ha-
NpshkeHue  [OMKHO
ObITb NOBbLILLEHO
5. ObmoTka [eHepaTopbl BCEX MOLL- 8uU,., OTHOCUTENBHO  KOp-
KONMEKTOPHbIX | HOCTEeW BO3OyxaeHus | nyca n baHgaxen
BO30yaMTENS reHepatopa, HO

6. Llenn Bos- [eHepaTopbl BCEX MOLL- 1,0

ByxaeHus HocTel

7. PeocTat BO3- | [eHepaTopbl BCEX MOLL- 1,0

OyxaeHus HocTen

8. Peanctop leHepaTopbl BCEX MOLL- 2,0

Lenu ralieHuns | Hoctewn

Honsa un Al

9. KoHueBowm TrB-200, TrB-200M, 31,0%, 34,5 | WcnbiTaHus npoBo-

BbIBOZ, OOMOTKM OSITCS 10 YCTaHOBKM

crartopa KOHLIEBbIX BbIBOZOB

Ha TypboreHepaTop

TrB-300, TrB -500 39,0%, 43,0**

* [INsi KOHUEBbIX BbIBOAOB, UCMbITAHHbLIX HA 3aBOAE BMECTE C U30s1ALMeNn 0BMOTKM cTaTopa.
** [INs pesepBHbIX KOHLEBbLIX BLIBOAOB Mepes YCTaHOBKOM Ha TypboreHepaTop.
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KOHTpOsbHbIE MCMbITaHWS AOMYCKAETCs NMPOBOAWTb MOCHE YCTAaHOBKM
TOPLEBLIX LUMTOB U YNIIOTHEHWIA NPU 3anofHeHUn ctatopa UHEPTHLIM ra-
30M UnNK NpyY HOMUHANLHOM JAaBreHun Bogopoaa. B aTom crnyyae nepeq
UCMbITaHNEM U3ONSLUM MOBbILUEHHBIM HamnpshkeHWeM Mpyu 3anofiHEHHOM
BOAOPOAOM KOpryce reHepatopa HeobxoarMo NpoBecTy aHanms rasa, Yto-
6bl y6eanTLCS B OTCYTCTBUM B3PbIBOOMACHON KOHLEHTpaLUK.

MpW UCMbITaHWUWN NOBbILLIEHHBIM HAMNPSHKEHUEM MOSTHOCTbIO COBPaHHOM
MalLLWHbI AOMKHO BbITh 06ecneyeHo TuaTernibHoe HabnoaeHe 3a M3MeHe-
HUSIMU TOKa U Hanps>KeHUs B LieN UCMbITYyeMO 0BMOTKM U OpraH13oBaHo
npocnylwmBaHne Kopryca MaliuHbl ¢ cobriogeHneM Bcex mep Gesonac-
HOCTM (HanpumMep, C NOMOLLIbIO M30MpYtoLLLero cTeTockona). B cnyyae o6-
Hapy>KeHWs1 OTKIMOHEHWUI OT HOPMAaIbHOMO peXxMa (TONMYKU CTPEnokK usme-
pUTENbHBIX NPUGOPOB, MOBLILLEHHbIE 3HAYEHUS TOKOB YTEYKU MO CpaBHe-
HUWIO C paHee HaGMIAABLUMMUCS, LLEMNYKA B KOPMYCe MalluWHbl) UCTbITaHWS
[OOIMKHbI ObITb NPeKpaLLeHbl 1 MOBTOPEHbI MPY CHATLIX LUTAX.

Mpy UCMNbITaHMSAX NOBbLILLEHHBIM HaNPsHKeHWEM U30NALUM 06MOTOK re-
HepaTopoB criedyeT cobnoaaTb Mepbl MPOTUBOMOXaPHON Ge30nacHOCTY.

4.4.3.5 N3mepeHue conpoTUBIIEHUS MOCTOAHHOMY TOKY

[MpoBoaMTCHA B XONOAHOM COCTOSIHUM reHepaTopa.

[Mpu cpaBHEHUN 3HAYEHWUI COMPOTUBIIEHUI OHW OOMXHbI ObITh NpUBe-
[OeHbl K OAMHAKOBOW TemnepaType.

HopMbl AOMYCTUMbIX OTKIIOHEHWUIA COMPOTUBAEHUS NOCTOSHHOMY TOKY
npvBeaeHbl B Tabnuvue 4.4.4.

Tabnuua 4.4.4 — [lonycTUMOE OTKIIOHEHUE CONMPOTUBIIEHUSI NOCTOSAHHOMY TOKY

YaTbcs Apyr oT Apyra bonee
yeM Ha 2 %, BeTBel — Ha
5 %. Pesynbratbl n3amepe-
HUA COMPOTMBNEHUA OAHMUX
N Tex e BeTBeN un a3 He
[AOIMKHbI OTMYATLCS OT AaH-
HbIX wu3rotoButens 6Gonee
4yeM Ha 2 %

McnbiTyembin
Hopma MpumevaHne
3NeMeHT
ObmoTka 3HauveHus conpoTuBneHun | Miamepsietca COMpoTUBNEHNE
craropa 0BOMOTKM He [OSKHbI OTNK- | KaXaon asbl MM BETBM B OT-

nenbHocTu. ConpoTuBNeHUs na-
pannenbHbIX BETBEW M3MepsitoT-
CS1 NpUW JOCTYMNMHOCTM pas3fernbHbIX
BbIBOAOB. [1Ns oTAenbHbIX BUAOB
MalwvH (reHepaTopoB MepeMeH-
HOro TOKa, CUCTEM BO30YXAeHUs,
MarbIX reHepaTopoB M T.N.) pas-
HMLA B COMNPOTMBIEHUSIX OTAENb-
HbIX pa3 U BeTBEN MOXET ObITb
npeBbilleHa B COOTBETCTBUM C
OaHHbIMU U3rOTOBUTENS
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OkoH4yaHue mabnuuybi 4.4.4

WcnbiTyembii

Hopma Mpumeyanune
anemMeHT
ObmoTka 3HayeHve n3MepeHHoro co- | Y poTopoB C iIBHbIMU MOMcamMu,
poTopa NPOTUBIIEHNS HE JOIMKHO OT- | KPOME TOro, M3MEepsIoTCs  Co-

IN4aTbCA OT AaHHbIX U3rOTO- | NPOTUBIIEHUA KaXOoro nontca
BuUTENs 6onee Yyem Ha 2 % B OTAOENIbHOCTU WK nonapHo U
nepexogHoro KOoHTaKTa Mexay
KaTyLlikamu

4.4.3.6 N3amepeHUe conpoTUBIIEHUSI OOMOTKM poTopa
nepeMeHHOMY TOKY

M3mepeHne npoBOAMTCS B LENsX BbISBNEHWUS BUTKOBbIX 3amblka-
HUA B 0OMOTKax poTopa, a Takke COCTOSHUSA AeMndepHOn cucTembl
potopa. Y HESBHOMOMIOCHbIX POTOPOB M3MeEPSIETCA COMPOTMBIEHUE
BCell 0OMOTKM, a y SABHOMOMIOCHBIX — KaXXA0ro noftca obMOTkM B OT-
AenbHOCTU MMM OBYX MOMCOB BMecTe. V3amepeHue crnegyeT mnpo-
BOAUTbL NPV MOABOAMMOM HanpshkeHun 3 B Ha BWUTOK, HO He Gornee
200 B. MMpu BbIbOpe 3Ha4YeHMs NOABOLAMMOrO HanpsKeHus crepyet
yunTbiBaTb 3aBWCMMOCTb COMPOTUBIIEHUS OT 3HA4YEeHUS MOL4BOAUMOIO
HanpsHxXeHns.

ConpoTrBneHne obMOTOK HESBHOMOSMIOCHBIX POTOPOB OMPEAENSoT Ha
LIECTW CTYMNEHHAX YacToTbl BpalleHus ¢ uHtepBanamu 500 o6/MuH, BKto-
Yasi HOMUHanNbHYH, N B HEMOABWXHOM COCTOSHHUM, NPU NOABEME U CHUXE-
HMM 060pOTOB, NOAAEPXKMBASA MPUINOXKEHHOE HaMNPsHXKEHNe Unn TOK Heus-
MEHHbIM.

ConpoTvBrneHne no nontcam Unmn napam nostocoB U3MEPSETCH TONbKO
npu HenoABWXHOM poTope. OTKINOHEHMWS NOyYeHHbIX pe3ynbLTaToB OT AaH-
HbIX U3MEPEHU U3rOTOBUTENS UMM OT CPEAHEro 3HaYyeHUsi N3MePEHHbIX
COnpoTuUBMeHWI nomntocos 6onee Yem Ha 3-5 %, a Takke ckaykoobpasHble
CHWXEHUWS CONPOTMBIEHNS NPU U3MEHEHNMN YaCTOTbl BpaLLEeHNs MOryT yKa-
3bIBaTb HAa BO3HUKHOBEHME MEXAYBUTKOBbBIX 3aMbIKaHWNA.

OKOHYaTernbHbIN BbIBOA O HANMUYMM 1 YMCTE 3aMKHYTbIX BUTKOB criedy-
€T [enaTb Ha OCHOBaHWUW Pe3ynbTaToB CHATUS XapakTepUCTUKU KOPOTKOrO
3aMblKaHNS U CPaBHEHWS ee C AaHHbIMW U3MepeHuit narotosutens. MoxHo
MCMONb30BaTh Takke Apyrne MeToabl (M3MepeHne nynbcauui MHOYKUMKN B
BO3AYLLHOM 3a30pe MeXAy POTOPOM 1 CTaTOpOM, OLeHKa pacnpeneneHns
NepeMeHHOro HamnpshXeHnst No BUTKaM COOTBETCTBYIOLLErO rnontca, npu-
MEHEeHVe cneuunanbHbIX MMMYNbCHbIX NPUBOPOoB).
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4.4.3.7 N3mepeHue BO3OYLUHOrO 3a3opa

Bo3ayLuHble 3a30pbl Mex4y CTaTOpPOM U POTOPOM reHepaTopa B Aname-
TParnbHO NPOTUBOMNOMNOXHBIX TOYKaX He JOMKHbI OTNMYaTbLCA APYr OT Apyra
bonee yem:

- Ha £ 5 % cpedHero 3HayeHns, paBHOro MX Norycymme, y TypboreHe-
paTopoB MOLLHOCTbLIO 150 MBT 1 BbilLe C HENOCPEACTBEHHbLIM OXNaXAEeHW-
€M NPOBOAHMKOB;

- Ha £ 10 % — y ocTanbHbIX TypboreHepaTopoB N CUHXPOHHbBIX KOM-
NeHcaTopoB.;

- Ha + 20 % — y ruaporeHepaTopoB, eCnv TEXHNYECKOWN [OKYMEHTaLu-
el N3roToBUTENSA He NPeayCMOTPEHbI Bonee XecTkme HOPMbI.

Bo3ayLuHble 3a30pbl Mexay nontcamu 1 sikopem Bo3dyautens B Ava-
MeTpasibHO MPOTMBOMOMNOXHBIX TOYKaX He AOSMKHblI OTNMYaTbCs ApYr OT
apyra 6bonee vewm:

- Ha = 5 % cpepHero 3HayeHus y Bo3byauTenen TypboreHepaTopos
MoLiHocTbo 300 MBT 1 BbiLLE;

- Ha = 10 % — y Bo3byanTenen octanbHbIX reHepaTopoB, €ClN TEXHN-
YecKoWn AOKYMEeHTaumnen He npedyCMOTPeHb! Apyre HOPMbI.

Bo3ayLuHbIN 3a30p Y BHOBb BBOAUMbIX ABHOMOSIOCHBIX MALLWH (reHepa-
TOPOB 1 BO3byauTENel) nsMepseTcsa nog BCEMU Nositocamu.

[Mpn BBOAE B 3KCMNyaTauMO MHOFOMOMKOCHBIX FrEHepaTopoB creayeT
onpegensatb PopMy pacToyku cTatopa n3mMepeHnemM 3a3opoB Mog OAHUM U
TEM e NortCcoM, MOBOPaYMBas POTOP KaxKAbI pas Ha NOMCHOE AeneHne
C OOQHOBPEMEHHbIM onpeaeneHneM opmbel potopa — U3MepeHneM 3asopa
B OZHOM N TOW Xe TouKe cTatopa npu nosopoTax. Pesynsratel namepeHun
CpaBHMBAIOTCA C AAHHBIMY UCMbITaHUIA n3rotoBUTENS. MNpy NX OTKNOHEHNM
6onee 4yem Ha 20 % MpVMHMMAIOTCSt MePbl B COOTBETCTBUM C yKa3aHWUSMM
N3roToBUTENS reHepartopa.

4.4.3.8 OnpepaeneHne xapakTepucTUK reHeparTopa

a) CHaTue xapaktepucTukmn TpexdasHoro K3. Xapaktepucrmka cHuma-
€TCs Npu N3MEeHeHNN Toka ctaTtopa A0 HOMUHanNbHoro. OTKNOHeHWs OT Xa-
PaKTEPUCTUKMN, CHATON M3rOTOBUTENEM, OOMKHbI HAXOAUTLCS B Mpegenax
MOrpeLUHOCTM U3MePEHUSI.

CHWXeHWe V3MEpPEHHOW XapaKTepUCTUKM, KOTOpPOe MNpeBbIllaeT Mno-
rPELHOCTb M3MEPEHNS, CBUAETENBCTBYET O HanNM4yMM BUTKOBbIX 3aMblka-
HWI B 06MOTKe poTopa.

Y reHepaTopos, pabotatowmx B 6noke ¢ TpaHcopMaTopoMm, CHUMa-
eTcs xapaktepuctuka K3 Bcero 6roka (C ycTaHOBKOWN 3aKOPOTKM 3@ TpaHC-
opmaTopom). XapaKkTepucTuky cobCTBEHHO reHepaTtopa, paboTatoLlero
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B Bnioke ¢ TpaHchopmaTopom, AOMNYCKaeTcs He CHUMaTb, eCrnv UMETCS
NPOTOKOIbI COOTBETCTBYIOLLUMX UCMBITAHUIA HA CTEHAE U3roTOBUTENEN.

[nsa cpaBHEHWI C XxapakTepUCTUKON, MOMYYEHHON NPU UCTIbITAHUAX U3-
roToBUTENEM, XapaKTePUCTUKY reHepaTopa AOMNycKaeTcs nonyyartb nepe-
CYETOM [aHHbIX xapaktepuctukm K3 6noka no MOCT 10169.

Y CMHXPOHHbBIX KOMMEHCATOPOB, HE UMEILLIMX PA3rOHHOTO 3NIEKTPOABU-
ratens, xapakrepuctukm TpexdasHoro K3 cHumaroTcst Ha Bbibere 1 TonbKo
npy UCMbITAHUSAX MOCME MOHTaxa (eCrnu xapakTepucTuka He Obina cHATa
N3rotoBMTENEM).

6) CHATME XapakTepUCTUKN XONOCToro xoaa (nanee — XX). Xapakrepu-
CTUKa CHUMAETCs Npu yObIBakoLLEM TOKe BO3DYKAEHMWS!, HauMHas ¢ Hambonb-
LUero Toka, COOTBETCTBYtOLEro HanpsbkeHnto 1,3 U, - ana TypboreHepato-
POB 1 CUHXPOHHBIX KOMMeHcaTopos 1 1,5 U — Ans ruaporeHepaTopos.

Honyckaetcst cHumatb xapaktepuctuky XX Typ0o- v rugporeHeparto-
pOB, Ha4YMHasi OT HOMMHAIIBHOTO Toka BO3OYXXAEHMS NPU MOHKEHHOW Ya-
CTOTe BpallieHns reHepaTtopa npu yCnoBWMW, YTO HanpsbkeHue Ha obMoTke
cTaTtopa 6yaeT He Gonee 1,3 U, . Y CUHXPOHHbLIX KOMMEHCaTOPOB paspe-
LIAETCA CHMMAaTb XapaKTEPUCTUKY XOMOCTOro xoda Ha Bbibere. Y reHepa-
TopoB, paboTatoLLmx B 6rioke ¢ TpaHcopMaTopamMu, CHUMAETCSA XapaKkTe-
pUCTUKa XOMnocToro xoaa Groka; nmpu 3ToM reHepaTop Bo3byxaaeTcsa A0
1,15 HOMMHaNBLHOrO HanpsKeHUs (orpaHMyYMBaeTCst TpaHcOpPMaTopoM).
XapakTtepuctmky XX cobCTBEHHO reHepaTopa, 0TCOEAMHEHHOIO OT TPaHC-
dopmaTtopa bnoka, 4ONyCKAETCS HE CHUMAaTb, €CM UMEKTCS NMPOTOKOSbI
COOTBETCTBYHLUMX UCTMbITAHWUIA n3rotoBuTens. MNpun oTCyTCTBUM TaknX Mpo-
TOKOJIOB CHSITUE XapaKkTepucTukm XX reHepaTtopa obs3atenbsHo.

Mocne onpeneneHusi xapakTepucTukn XX reHepatopa 1 NMOMHOro CHsI-
TMSA BO30YXOAEHUS PEKOMEHAYETCS U3MEPUTb OCTAaTOYHOE HanpspkeHue u
NpOBEPUTb CUMMETPUYHOCTb JIMHEWMHbIX HaMNpPsKEHWUA HENoCpPeaCTBEHHO
Ha BbIBOgax 06MOTKM cTaTopa.

OTKNOHEHMS 3HAYEHUI CHATOW XapakTepucTukm XX oT UCXOAHON (CHS-
TOW W3roTOBUTENEM) U PasnNnuUs B 3HAYEHWUSIX NIMHEWHbIX HanpsKeHuin
OOIMKHBI HAXOAWTBLCS B Npegernax TOYHOCTU N3MEPEHU.

4.4.3.9 UcnbiTaHne MeXAYBUTKOBOMW U30NALUU

lMpoBoaMTCS Npu BBOAE B 3KCMMyaTaLuio, 3a UCKIOYEHNEM reHepaTo-
POB M CUMHXPOHHBIX KOMMEHCATOPOB, WCMbITAHHbIX U3roTOBUTENEM, U NpK
Hanuynm CoOTBETCTBYIOLLMX NMPOTOKOMOB.

VcnbiTaHne npoBoanTcs npy XX MaLUvHbl (Y CUHXPOHHOTO KOMMNEHCaTo-
pa Ha Bblbere) nyTeMm NOBbILLEHUSI FTEHEPMPYEMOTrO HaNPSPKEHNS [0 3HaYe-
Hus, pasHoro 130 % HoMuHanbLHOro Ansa TypboreHepaTopa M CUHXPOHHOIO
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komneHcatopa u o 150 % ans rugporeHepartopa. Ons reHepatopos, pa-
OoTatowumx B 6noke ¢ TpaHcopmaTopom, — no 4.4.3.8. Mpu aTom cnegyet
NPOBEPUTb CUMMETPUIO HANPSXKEHUIA Mo dpasam.

MpooomKNTENBHOCTE UCMBITaHUSE NPY HanbonbLUEM HanpsXeHun —
5 mMuH. Mpu npoBeaeHUN UCNbITaHUSE AONYCKaeTCs NOBbILWATL YacToTy Bpa-
LeHns MaLuuHbl Ao 115 % HOMUHaNBHON.

VcnbiTaHne MexayBUTKOBOM M30MSILUM PEKOMEHAYETCS MPOBOAUTL
OQHOBPEMEHHO CO CHATMEM XapaKTepPUCTUKK XONOCTOro xoaa.

4.4.3.10 UcnbiTaHMe cTanu craTtopa

MpoBoaunTcsa ans reHepaTopoB MOLHOCTLIO 12 MBT 1 Gonee.

[eHepaTopbl N CUHXPOHHbIE KOMMEHCATOPbI C KOCBEHHbLIM OXMaXXaAeH!-
eM 0OMOTOK MCMbITbIBAKOTCA MPU 3HAYEHUM MHOYKUMU B CMMHKE cTaTtopa
1+ 0,1 Tn, reHepaTopbl C HENOCPEACTBEHHbLIM OXJlaXXaeHNeM OOMOTOK U
BCe TypboreHepaTtopbl — npu uHaykumm 1,4 + 0,1 Tn. MpogomknTenbHOCTb
ucnbitaHus npy nHgykumm 1,0 Tn — 90 muH, npu 1,4 Tn — 45 MuH.

Ecnn vHaykumst otnMyaeTcs OT HOPMUPOBAHHOMO 3HayeHus 1,0 nnu
1,4 Tn, TO ANUTENBHOCTb UCMbITAHUS AOMKHA COOTBETCTBEHHO U3MEHSATb-
Csl, @ onpeaerieHHble Npy UCMbITAHUAX YAENbHblE NOTEPU B CTanu yTou-
HATbCA MO hopMynam

2
1,0 1,4\
fm=90(B j nnm l‘mm=45[ : j , (4.4.2)
2
1,0 1,42
Pio = ( ij nm P, :Pmn[ anj , (4.4.3)

rae B, — VHOYKUMS Npu ucnbiTadum, Ti; ¢, — NpoOoImKNTensHOCTb
UCTbITAHNUA, MWUH; P, — yaenbHble noTepu, onpendeneHHsle npu B,
Br/kr, P, v P,, — yaenbHble notepu B cTanu, BT/Kr, npuBefeHHbIE K UH-
ayKumm 1,0 " 1,4 Tn.

OnpegensiemMblii C NOMOLLbIO MPUOOPOB MHAPAKPACHOW TEXHWKM UMK Tep-
Monap HavbonbLUMi Neperpes 3y6LIOB (NOBbLILLEHNE TEMMEPATYpPbI 3a BPEMS
UCMbITAHUS] OTHOCUTENBHO HavanbHOM) U Hanbornbluas pa3HOCTb HarpeBoB
pa3nuyHbIX 3y6LOB HE A0MKHbI NPEBbILIATL COOTBETCTBEHHO 25 1 15 °C.

YaenbHble NOTEPY B CTanu He AOMKHbI OTNINYATLCS OT UCXOOHbIX OaH-
HbIX (QaHHbIX MCNbITaHMI n3rotoButenem) 6onee yem Ha 10 %. Ecnn Takne
[aHHble OTCYTCTBYHOT, TO yAernbHble NOTEPU He AOIMKHbI ObITb Gonee npu-
BeJeHHbIX B Tabnuue 4.4.5.
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Ecnn HamarHnymeatoLasi 06MoTKa BbINMONHAETCS C OXBATOM He TONbKO
cepaeyvHuKa, Ho 1 Kopryca MaLUUHBI, JOMYCTUMbIE yAeNbHbIe NOTEPU MOTyT
ObITb yBenu4yeHbl Ha 10 % OTHOCUTENbHO NPUBEAEHHbIX B Tabnvue 4.4.5.

4.4.3.11 UcnbiTaHue Ha HarpeBaHue

VcnbiTaHne npoBoaMTCS Npy TemnepaTtypax oxnaxaawlmx cpef, no
BO3MOXHOCTW ONM3KUX K HOMUHAIbHbLIM, U Harpyskax okono 60, 75, 90,
100 % HOMUHanbHOW NpU BBOAE B AKCMIyaTaLMIo, HO HE MO3Xe, YEM Yepes
6 Mec. nocrie 3aBepLUEHNsI MOHTaXa U BKITHOYEHUS reHepaTopa B CETb.

Y TypGoreHepaTopoB, Ans kotopbix no THIMA 1 TexHu4Yeckum ycno-
BUAM JOMNycKaeTcsa AnuTernbHash paboTa C MOBbILWEHHOW MPOTUB HOMMU-
HanbHOW MOLLHOCTbIO MPU YCTAHOBIEHHbLIX 3HA4YeHUsIX KoadduumeHTa
MOLLIHOCTU 1 MapaMeTpoB OXJIaXXAAKLINX CPe, HarpeBbl ONpeaensitoTcs
1 Ons 3TUX yCroBuM.

Ta6bnuua 4.4.5 — flonycTuMble yaenbHble NOTEPU CEpAEYHMKA

Mapka cranw JonycTumble yaenbHele notepw, BT/kr, npu

HOBOE CTapoe

B=1,0Tn B=14Tn
0603Ha4YeHne 06o3HayeHne

1511 941 2,0 4,0
1512 942 1,8 3,6
1513 343 1,6 3,2
1514 O43A 1,5 2,9

HanpaeneHue npokaTta cTanm cerMeHTOB BAOSb CMUHKM cepaeyHuka
(nonepek 3ybL0B)

3412 3320 1,4 2,7

3413 3330 1,2 2,3

HanpasneHue npokaTta cTanv cerMeHTOB Monepek CrHKM cepaeyHuka
(Boonb 3y6LoB)

3412 3320 1,7 3,3

3413 3330 2,0 3,9

Mo pe3ynbTaTaM UCMbITaHWIA NPU BBOAE B 3KCMyaTauuio OLeHUBaeT-
Cs1 COOTBETCTBME HarpeBoB TpeboBaHUsaM THITA 1 TeEXHUYECKMX YCIOBUMN,
yCTaHaBMMBalTCA HaubomnblUME OOMYCTUMbIE B 3KCMyaTauMn Temnepa-
Typbl 0OMOTOK M CTanu reHepatopa, COCTaBMATCA KapTbl AOMYCTUMbIX
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Harpy3oK npu OTKIIOHEHUSAX OT HOMWHAarbHbIX 3HAYEHUA HaMpsKeHUs Ha
BbIBOAAX M TEMMEPATYp OXNaKOAaoLLMX Cpea.

PesynbraThl cpaBHMBAKOTCA C UCXOAHBIMU AAHHBIMU (AAHHBIMW UCMbI-
TaHun narotosutenem). OTKIMOHEHNSI B HAarpeBax HOpMarnbHO He AOSMKHbI
npesbiwatb 3-5 °C npy HOMUHANBHOM peXMMe, a TemnepaTypbl HEe AOMK-
Hbl ObITb Gonee gonyckaembix THIMTA vnu TexHUYECKON OOKYMeHTauuen
N3roToBUTENSI.

4.4.3.12 OnpepeneHne NHAYKTUBHbLIX COMPOTUBIIEHUN U
NOCTOSAAHHbIX BPEMEHU reHepaTopa

OnpepeneHvie NpoBOAMTCA OAMH pa3 Npu BBOAE B 3KCMsyaTauuio ro-
noBHOro o6pasLa HOBOro Tuna reHepartopa, ecinv 3T napameTpbl He Mor-
nn GbITb NOMy4YeHbl Ha CTEHAE W3rOTOBUTENS (HanpvMmep, ANs KPYMHbIX
rMaporeHepaTopoB, COGUpaembix Ha MecTe YCTaHOBKM).

MHAOYKTUBHbIE COMPOTMBIEHMUS U NMOCTOSIHHLIE BPEMEHW ONpeaensitoTCs
Takke OOUH pa3 Mocre NpPOBEAEHUSA PEKOHCTPYKLUM UM MOAEPHU3aLNN,
€Cnu B pe3ynbTaTte KOHCTPYKTUBHBIX UBMEHEHUI UITN NPUMEHSEMbIX MaTe-
puanoB MO N3MEHUTLCS 3TN NapameTpbl.

[MonyyeHHble 3HAYEHUS MHOYKTUBHbBIX COMPOTUBMEHUA U MOCTOSIHHbIX
BPEMEHU OLIEHMBAKTCHA Ha COOTBETCTBME X TpeboBaHuam THIA.

4.4.3.13 lMpoBepka KayecTBa AucTUNnNATa

Cucrtema BoOsSHOIO OXnaxaeHus oOMOTOK reHepaTopoB AOmkHa obe-
cneymBaTb Ka4vyeCTBO UMPKynupyluwlero AUCTunndata B npegenax Hopw,
npueeneHHbIX HUXXe, eCrnii B MUHCTPYKUUW U3roToBUTENA HE YKa3daHbl bonee
XecTkue TpebGoBaHus:

Mokasatenb pH npu Temnepatype 25 °C 8,5+0,5(7,0-9,2)

YaenbHoe aneKkTpuyeckoe COnpoTUBIEHME Npur

Temneparype 25 °C, kOm-cm He meHee 200 (100)

CopepxaHue knucnopoaa, MKr/Kr (Ans 3akpbITbiX He 6onee 400

cucTem)

CopepxaHue meam, MKr/kr He 6onee 100 (200)
MpumevaHus

1 B ckobkax ykasaHbl BpEMEHHO [0MNYyCTUMbIE HOPMbI 10 BBOAA B 3KCMyaTauuto no-
HOOBMeHHOoro unbTpa cmeluanHoro Aencteust (PCL). Pacxon avctunnsata Ha NpoayBKu
KOHTYpa CBEXUM OUCTUMNSTOM JOMKEH COCTaBnsATb He MeHee 5 M3/cyT, a npu Heobxoau-
MOCTW CHWXKEHUSI CoAepKaHUsi Meau pacxof AUCTUMNATA MOXET ObiTb YBENUYEH, HO BO
BCeX criyvasix He 6onee 20 M%/cyT ANst 3aKPbITbIX CUCTEM.

2 TMpwn cHWXeHUW yaenbHOro conpotmenexnnsa guctunnata go 100 kOm-cm gormkHa
cpabaTbiBaTb CUrHanM3aums.
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4.4.3.14 N3mepeHune BMGpauumn

Bubpauus (pa3amax BMOpPOCMELLEHWIA, YABOEHHAsA amMmnnuTyaa koneba-
HWIA) Y3NOB reHepaTopa 1 UX 3reKTPOMaLLWHHBLIX BO30yauTenen npu pabo-
T€ C HOMUHaNbHOW YacTOTON BpaLLEeHMs He A0MKHA NPEBbILLATbL 3HAYEHU,
npvBedeHHbIX B Tabnuvue 4.4.6.

Bubpaumsa noawmnnHMKOB CUHXPOHHBIX KOMMEHCATOPOB C HOMUHANbHOM
yacToTon BpalleHus potopa 750-1500 o6/MUH He AOrmkHa MpeBbilWaTh
80 Mkm Mo pasmaxy BMGpocMelleHnid unm 2,2 mm-c™' no cpeaHekBagpartu-
YECKOMY 3Ha4YeH1I0 BUBPaLMOHHON CKOPOCTMU.

Tabnuua 4.4.6 — NpepenbHble 3HaYeHUs1 BUOGpaumm
1 Ux Bo3byauTenemn

reHepaTtopoB

BuBpaums, MKM, Npy 4acToTe BpaLleHWsi poTopa,

reHeparopa

KoHTponupye- 06/mwH
Mbiii yaen MpumeyaHne
no or 100 | oT 187,5 | oT 375 1500 | 3000
100 | no 187,5( mo 375 | mo 750

1. Nogwwunuukn | 180 150 100 70 50* | 30* | Bubpauusi noawmnHu-

TypboreHe- KoB  TypboreHeparo-

paTopoB 1 poB, vx Bo3GyauTeEneit

BO30GYyauTEnEN, " FOPU3OHTanNbHbIX

KPECTOBUHbI CO rMaporeHepaTopoB n3-

BCTPOEHHbIMMN MepsieTcs Ha BepxHen

B HUX Ha- KpbILLKE  MOALUMMHU-

npaensoLwmm KOB B BepTUKarnbHOM

noALMNHUKaMmn HamnpaBneHmm u y

y rugpore- pasbema — B OCEBOM

HepaTopoB M MornepeyHoM Ha-

BEpTUKAIIbHOMO NpaBneHnsIX. Onsa

MCMOMNHEHNS BepTMKasbHbIX m-
[OporeHepaTopoB Mnpwu-
BEAEHHble  3HaYeHust
BMOpaumum OTHOCATCS
K TOPU30OHTanbHOMY ”
BepTMKanbHOMY  Ha-
npaeneHnsM

2. KoHTaKTHble - - - - - 200 | Bubpauun nsmepsitot-

KornbLa poTtopa csl B rOpPU30OHTaNbLHOM

TypGoreHepa- M BEpTUKanbHOM Ha-

TOpOB npaeneHnsx

3. CepaeyHuk - - - - 40 60 |Bwubpauus cepaey-

craTtopa Typ6o- HWKa  onpegensieTcs

npv BBOZE B 3KCMIya-
Tauulo ronoBHbIX 06-
pasLoB HOBbLIX TWMOB
TypBoreHepaTopos
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OkoHyaHue mabnuubi 4.4.6

BuGpauus, Mkm, Npu YacToTe BpalleHUs poTopa,
KoHTponupye- 06/
. Mpnmevanne
MbI ysen Ao | or100 |or187,5| 01375 | 00|00
100 | no 187,5| no 375 | po 750

4. Kopnyc cTa- Bubpauus cepaey-

Topa Typbore- HWKa onpegensieTcs

HepaTtopa: npv BBOAE B 3Kcniya-

¢ ynpyroii nog- 30 |Taumio ronoBHbIX 06-

BECKOVi cepaey- pasLoB HOBbIX TUMOB

HuKa cTaTopa Typ6oreHepaTopoB

6e3 ynpyron 40 60

noABecku

5. Ilo6osbie 125 | 125 | Bubpaumsa noboBbix

YyacTn obMoTku YacTtel o6MoTkU onpe-

Typ6oreHepa- [ensieTcsi Npy BBOAE B

Topa QKCnnyaTaumio ronoe-
HbIX 06pa3LoB HOBbIX
TMnoB  TypboreHepa-
TOpoB

* Mpu HanW4um annapaTypbl KOHTPOSA BUGPOCKOPOCTY NPOBOANTCS €€ U3MEPEHUE, CPea-
HekBafpaTMyeckoe 3HavyeHne BUOGPOCKOPOCTM He OOSKHO npeBblwatb 2,8 MM-c™' no BepTu-
KanbHOW 1 nonepeyvHon ocsm 1 4,5 Mm-c™' — No NPoAONbLHOW OCK.

4.4.3.15 WUcnbiTaHue rasooxnagurenen rugpaBinyeckum
haBrieHnem

VcnbiTaTenbHoe ruapaBnuyeckoe AaBrieHve [OSMKHO ObiTb paBHO
[OBYKpaTHOMY HambornbLueMy BO3MOXHOMY Npu paboTe AaBrneHuto, HO He
meHee 0,3 MlMa gnsa Typ6o- n ruaporeHepaTopoB C BO3AYLUHbIM OXMaXae-
Huewm; 0,6 MIMa — ans Typ6oreHepatopos cepun TIB; 0,8 MIMa — ans Typ-
©oreHepaTtopoB TBB eguHoii cepun n 0,5 MIMNa — anst octanbHbIX Typbore-
HEpaToOpPOB N CUHXPOHHbLIX KOMMEHCATOPOB C BOAOPOAHBLIM OXJTaXAEHNEM.

MpopomkntTenbHOCTb UcnbITaHns — 30 MUH.

[Mpu cnbITaHUM He AOMKHO HABMAATLCA CHUXKEHME UCMbITAaTENbHOMO
[aBrneHust N Teun Boapbl.

4.4.3.16 TpoBepKa NNOTHOCTU BOASHOM CUCTEMbI OXJTaXOeHUA
0oOMOTKM cTaTopa

[MnoTHoCTb cucTembl BMecTe C Konnektopamn n coeaunHUTeslbHbIMU
wnaHramm nposepaeTca rmgpaBiiM4eCKMMU UCMbITAaHUAMU KOHOEHCAaTOM
unn obecconeHHom BOZOW. I'Ipe,u.BapMTeano 4yepes CUCTeMy nNpoKadmea-
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etcs ropsvas Boga (60-80 °C) B TeyeHue 12—16 4. (HarpeB v OCTbiBaHWE
OOMKHbI COCTaBNATbL 2—3 UMKIa.)

MnoTHOCTL cMCTEeMbI NPOBEPSETCS N3OLITOYHLIM CTAaTUHECKUM AaBIeHN-
em Bogbl, paBHbiM 0,8 MlMa Ha mawmHax ¢ pToponnacToBbIMU COEANHW-
TeMbHBIMU LNaHraM1 C HapyxHbIM auameTtpom 28 Mm (D, = 21 mMm) v
1 Mra npu HapyxHom AnameTpe wnaxros 21 mm (D, =15 MM), ecnm B UH-
CTPYKLMAX N3rOTOBUTENS HE YKa3aHbl UHbIe, Bonee xecTkne TpeboBaHus.

MpoAoMKUTENBHOCTL UCTIbITAHUA — 24 Y.

Mpy ucnbiTaHNAX NageHve AaBneHust Mpu HeM3MeHHOW TemnepaType
1 yTeuke BoAbl He JomkHo npesbiwatb 0,5 %. MNepen okoHYaHWem uchbl-
TaHUs crnepdyeT TwartenbHo obcnegoBaTb 06MOTKY, KOMNEKTOPbI, LUMaHI!,
MecTa Ux coeiMHeHns 1 ybeanTbCcsa B OTCYTCTBMU NPOCAYMBaHNS BOAbI.

4.4.3.17 OcmoTp 1 NpoBepKa YCTPOUCTB XXUOKOCTHOIO
oxnaxaeHus

[MpoBognTCA B COOTBETCTBMM C TEXHUYECKOW OOKYMEHTaunen u3roto-
BUTENS.

4.4.3.18 TlpoBepka rasonyioTHOCTU poTopa, cTatopa,
rasomacrisiHol CUcTeMbl U Kopnyca reHepaTopa
B co6paHHOM Bupge

[[@30nNnoTHOCTL POTOpa U CTaTopa BO BPEMSI MOHTa)a NpOBEPSIETCS CO-
rMacHO MHCTPYKLUMU N3rOTOBUTENS.

[a3onnoTHOCTb TypboreHepaTopoB U CUHXPOHHbLIX KOMMEHCATOPOB C
BOAOPOAHBLIM OXNaxaeHneM B cobpaHHOM BuAe pekoMeHOyeTcsl npoBe-
pATb No gencrayowmnm THIA.

Mepepn 3anonHeHneMm Kopryca reHepaTtopa BOAOPOAOM Mocrie nofgayu
Macna Ha ynrnoTHEeHWsi Bana MpOBOAMTCS KOHTPONbHasi NMpoBepka raso-
NMOTHOCTN reHepaTopa BMECTe C ra3oMacrsiHON CUCTEMOW CXaTbiM BO3-
OyXOM nop AaBneHWeMm, paBHbIM HOMUWHaNbHOMY pabodyemMy OaBneHuio
BOAoOpoaa.

[MpoaomKNTENBHOCTL UCTbITAHUSA — 24 .

3HavyeHne CyTOYHOWM YTEeYKM BO3dyxa B MPOLIEHTax onpenensiercsa no
dopmyne

(4.4.4)

AV =100 [1P<27H>]

P,(273+1,)

rae P, n P — abcontoTHoe AaBneHne B cMCTeMe BOJOPOIHOMO OXMaXx-
[JEHUs B Havarne 1 B KoHUe ucnbitaHus, MMa;
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8, n § - TemnepaTypa Bo3ayxa B Kopryce reHeparopa B Hayane u
KOHLIe MCMbITaHMS.

BbluncneHHasi no hopmyne cyToyHasi yTeyka Bo3gyxa He [OMmKHa npe-
Bblwath 1,5 %.

4.4.3.19 OnpepgeneHve CyTOYHOM yTeUYKM Bogopoaa

CyTo4yHas yTedka BOAopoAa B reHepaTope, onpegeneHHasi no opmy-
ne (4.4.4), pormkHa 6bITb He 6onee 5 %, a CyTOYHbIN pacxof C y4eTOM MNpo-
OyBOK ANs nogaepkaHus YucToTel Bogopoga no 4.4.3.23 — He 6onee 10 %
o6LLero konuM4yecTea rasa B MalUMHe npu pabovemM gaBrneHuun.

CyTOuYHbIN pacxod BOOOPOAA B CUMHXPOHHOM KOMMeEHcaTope AOSMKEH
ObITb He 6onee 5 % obLUero konM4yecTBa rasa B HEM.

4.4.3.20 KoHTpONnbHbIA aHanNU3 YMCTOThbI Bogopoaa,
nocTynaoLiero B reHepatop

B noctynatollem B reHepaTop BOAOPOAE COAEpXKaHMe Kucropoda no
06beMy He JomkHO ObiTh 6onee 0,5 %.

4.4.3.21 KoHTponbHOe uamepeHue Harnopa, co3gaBaemMoro
KoMmnpeccopomMm y Typ6oreHepaTtopoB cepuu TI'B

VMamepeHne npoBoOAWTCS NMPU HOMMHArNbHOW YacToTe BpalleHusi, HO-
MUHaNbHOM U30bITOYHOM AaBneHun Bogopoda, pasHom 0,3 Mla, uncrote
Bogopoaa He Huxke 98 % un Temnepartype oxnaxaatowero rasa 40 °C.

Hanop pomxeH coctaeBnsate npumepHo 8 kla (850 mm Bog. cT.) Ans
TypboreHepatopoB TI'B mowiHocTbio 200-220 MBT.

4.4.3.22 TNpoBepKa NpoxoanMOCTU BEHTUNALNOHHbLIX KaHanoB
obmMoTKM poTopa TypboreHepaTopa

MpoBepka npoBoauTcsi y TypbGoreHepaTtopoB C HenocpeacTBEHHbIM
oxnaxaeHnem obMOTOK B COOTBETCTBUM C TEXHUYECKON AOKYMeHTauuen
M3roToBUTENEN.

4.4.3.23 KoHTponbHbIA aHanuM3 cogepXxaHusa Bogopoaa
M BNaXXHOCTU rasa B Kopnyce reHepartopa

CopepxaHve BoaopoAa B OXNaxaalolleM rase B Koprycax reHeparo-
POB C HernocpeacTBEHHLIM BOAOPOAHLIM OXMaXOEHNEeM OBMOTOK U CUH-
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XPOHHbIX KOMMEHCATOPOB C HEMOCPEACTBEHHbLIM UM KOCBEHHbIM BOAOPOA-
HbIM OXIaXAeHNeM OOIMKHO bbiTb He MeHee 98 %; B kopnycax reHepaTo-
POB C KOCBEHHbIM BOAOPOAHbLIM OXNaxaeHneM npu n3bbITO4HOM AaBMNeHUN
Bogopoaa 50 klMa u Bbiwe — He MeHee 97 %, Npu M3OLITOYHOM AaBMNEHUN
Bogopoaa ao 50 klMa — He meHee 95 %.

CopepxaHue kucnopoga B rase y TypboreHepaTopoB ¢ BOAOPOAHbLIM
OXnaxaeHnem BCex TUMOB U CUHXPOHHbLIX KOMMEHCATOPOB He AOMKHO npe-
BbllWaTb B akcnnyaTtaumn 1,2 %, a npu BBOAE B 3KCMyaTaLuio Npy YACTO-
Te Bogopoaa 98 un 97 % — coorBetcTBeHHO 0,8 n 1,0 %, B nonnaBkoBOM
rmgpo3aTBope, 6ayuke NpoayBKM M BOOOPOAOOTAENNTENBHOM Bake Macno-
OYNCTUTENBHOWM YCTaHOBKN — He 6onee 2 %.

B rasoBoi cucteme TypboreHepartopa, B KOTOPOW MPOMCXOAUT MOCTO-
sSIHHasi UMpKynsaums rasa (Kopnyc reHepatopa, TpybonpoBoabl OCyLuMTens,
MMMNynbCHblE TPYOKWM rasoaHanvsatopa), MpPOBEPSETCA €ro BMaXHOCTb.
Mpun aTom Temnepartypa TOYKM poCkbl BoAopoaa B kopnyce TypboreHeparo-
pa npu paboyem gaeneHnn formkHa 6biTb He 6onee 15 °C 1 Huxe Temne-
paTypbl BOAbI HA BXOA4E B ra3ooxnaguTerniu.

Temnepatypa To4kM pockl BO3Ayxa B Kopnyce TypboreHepaTopa ¢ nosn-
HbIM BOASIHBIM OXNaAXAEHMEM HEe [OIMKHa MNpeBbIllaTh 3HaYeHUs!, ykasaH-
HOro B TEXHWYECKOW LOKYMEHTaLUWN N3rOTOBUTENS.

4.4.3.24 KoHTponbHbIA aHanu13 rasa Ha cogepxaHue Bogopopa
B KapTepax NOALMNHUKOB, CIMBHbIX MacrionpoBoAax,
B ra3oBOM 06beme MacnsiHOro 6aka v 3KpaHMpPOBaHHbIX
ToKonpoBogax

Mpy aHanuse nNpoBEPSIETCS COAEpXaHWe Boaopofda B YKa3aHHbIX
y3nax. B macnsiHom 6ake Bogopoaa 6biTb He gomkHo. CofepkaHue Bo-
Jopoaa B kapTepax NoALMMHMKOB, CITMBHbLIX MacrnonpoBoAax, 3KpaHUpo-
BaHHbIX TOKOMPOBOAAX, KOXYyXaX JIMHENHbIX U HYNEBbIX BbIBOAOB AOITKHO
ObITb MeHee 1 %.

4.4.3.25 TpoBepka pacxoga macna B CTOPOHY BoAopoaa
B YNNOTHEHUAX reHepaTopa

MpoBepka OCYLLECTBMSIETCS Y reHepaTopoB C BOAOPOAHLIM OXJlaxae-
HVMEM C MOMOLLbI NaTpyOKOB ANsi KOHTPONS Macna, YCTaHOBMEHHbIX Ha
CNUBHbLIX MacrionpoBofax YnnoTHeHuWid. [ins reHepaTopoB, y KOTOPbIX He
npenycMoTpeHbl TakMe naTtpybku, npoBepka MpOBOAMTCS W3MEPEHWEM
pacxoda Macrna B MOmnfiaBkoBOM 3aTBOPE MpY BPEMEHHO 3aKPbITOM Bbl-
XO[HOM BEHTUIE 3a ONpeaeneHHbIN NPOMEXYTOK BpeMeHun. Pacxoa macna
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B CTOPOHY BOOOPOAA HE AOMKEH NPeBbILLAaTh 3HAYEHUN, YKa3aHHbIX B TEX-
HUYECKOW AOKYMEHTaLMM N3roTOBUTENEN.

4.4.3.26 Onpo6GoBaHue perynsitopa ypoBHA Macna
B ruapo3aTBope AJisl CriMBa Macrna 13 ynnoTHeHUn
B CTOPOHY reHepartopa

OnpoBoBaHue NPoOBOAUTCA Y rEHEPaTOPOB C BOAOPOAHbBIM OXMaXaeHw-
eM npu paboyem HOMMHASILHOM AABMEHUM BO34yXa Unu BO4opoda B KOp-
nyce reHepatopa. [uanasoH UsmMeHeHusi ypoBHel Macna B rigpo3atsope
[OOIKEH COOTBETCTBOBATL TPEGYEMbIM YPOBHSIM MPU OTKPLITUM 1 3aKPbITUN
NonnaBKoBOro kranawa.

4.4.3.27 TwppaBnuM4yeckue ucnbiTaHuAa 6ydepHoro 6aka m
TpyGonpoBoAoOB CUCTEMbI MacrioCHaGXXeHUs yniioTHeHUN

VcnbiTaHne NpoBoAMTCS Yy reHepaTopoB C BOAOPOAHbLIM OXNaXaeHeM
npu AaeBneHun macna, paBHoM 1,5 paboyero gaBneHus rasa B kopryce
reHeparopa.

Tpy6onpoBoabl CUCTEMbI MacnocHabXeHns YNNoTHEHWUIA 0 perynsaTo-
pa nepenaga AaBrneHus, BKtoYas NOCNeAHUI, UCMbITbIBAOTCA NPy AaBne-
HUM Macna, paBHOM 1,25 HanbonbLlero 4oMycTMMOro paboyero AaBnexHus,
€030aBaeMOro UCTOYHUKaMM MacrocHabXeHus:.

MpoOomKNTENBHOCTL UCMLITAHUA — 3 MUH.

4.4.3.28 TpoBepka paboTbl perynATopoB AaBreHUs macna
B CXemMe MacfioCHabGXeHUs yNnioTHEeHUn

[MpoBepka NpPoBOAMTCS Yy reHEPaTOPOB C BOAOPOAHLIM OXMaXAeHUEM.
Perynsatopbl AaBneHns ynnoTHSIIOLWEro, KOMMEHCUPYHOLLEro macen npo-
BEPSIOTCA NPU Pas3nuyHblX AaBEHWAX BO3Ayxa B KOpMnyce reHepartopa
B COOTBETCTBMU C TEXHUYECKOWN AOKYMEHTaLMen N3roToBuTensi.

4.4.3.29 TpoBepka U3onsiuuM NoAWUNHUKA Npu paboTte
reHepartopa (komneHcaTopa)

MpoBoaunTCca y paboTaroLwmx reHepaTtopoB, UMeLWMX oanH unu oba
M30MMpOBaHHbIX OT Kopryca (3emnu) KoHLa Bana potopa.

[Ins onpegeneHns LenoCTHOCTY N30MALMM NogLwnnHUKa TypboreHepa-
TOopa M3MEePSIIOTCS HanpshkeHne Mexay cToskoM (06orMmon) nogwwmnHuka
N pyHOaMeHTHOW MAUTON (MPW LUYHTUPOBAHUM MacnsiHbIX NIEHOK Lueek
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Bara poTopa) 1 HanpsbkeHne mexay koHuamu sana. Npv ncnpaeHom nso-
NAUMKM 3HAYEHUs] OBYX U3MEPEHHbIX HANPSBKEHWIA JOMKHbI OblTb NpaKTyW-
Yeckn oaMHakoBbl. Pasnuuve mexay HanpspkeHuamy 6onee yem Ha 10 %
yKa3blBa€T Ha HEUCNPaBHOCTb U30NSALUN.

McnpaBHOCTb M30MALMM NOALLUMIMHUKOB W MOAMNSTHUKOB rMOporeHe-
paTopoB creayeT NpoBepsiTb B 3aBUCUMOCTM OT UX KOHCTPYKLMU, NMBO
no ykasaHuio narotosutensi, nnbo cnocobom, npumeHsieMbiM Ha Typbo-
reHeparopax.

4.4.3.30 OnpepeneHue XxapakTepUCTUK KOJNJIEKTOPHOro
BO30yauTens

XapakTepucTika XornocToro xoda onpegensercsa Ao Havbonbiero (no-
TOMOYHOIO) 3HAYEHMSI HANPSHKEHUA UM 3HAYEHUS!, YCTAHOBMEHHOMO U3ro-
TOBUTENEM.

CHATME Harpyso4HON XapaKTepuCTVMKM MPOBOAMTCA MPU Harpyske Ha
pOTOp reHepaTopa [0 3HAYEHUS HE HMKE HOMUHAMbHOIo Toka Bo3byxae-
HUsA reHepaTtopa. OTKNOHEHUs] XapaKTEPUCTMK OT CHATLIX M3roTOBUTENeM
JOMKHbI ObITb B Mpeaenax A4oMnyCTUMOW MOrpeLIHOCTU 3MEPEHUNA.

4.4.3.31 AcnbiTaHMe KOHUEBbIX BbIBOAOB OOMOTKU cTaTopa
Typ6oreHepartopa cepuu TI'B

MomMumo menbiTaHui, cornacHo Tabnuuam 4.4.1 n 4.4.3, KOHUEBbIE Bbl-
BOAbl C KOHAEHCATOPHOW CTEKMO3MNOKCMAHOW U30Mnsuneri nopBepratTcs
crnenyrLwmm NCnbITaHNSAM:

a) ViamepeHune TaHreHca yrna guanekrtpudeckmx noteps (tg o).

MamepeHne npoBoauTCs nepen yCTaHOBKOM KOHLEBOrO BbiBOAa Ha
TypboreHepaTop npu ucnbeiTatenibHom HanpsbkeHnn 10 kKB 1 Temnepatype
okpy>atoLero Bosgyxa 10-30 °C.

3HayeHue tg 8 cobpaHHOro KOHLIEBOrO BbIBOAA HE JOIMKHO MpeBbILLIAaTh
130 % 3HayeHusi, NONy4YEeHHOro Npu U3MepeHusix narotosmutenem. B cny-
Yae n3mepeHus tg & KoHueBoro BeiBoga 6e3 hapdopoBbLIX NOKPLILLEK €ro
3Ha4YeHne He OOMKHO npeBbiwatb 3 %.

6) VicnbiTaHKsa Ha ra3onyoTHOCTb.

VcnblTaHMe Ha ra3onnoTHOCTb KOHLIEBbIX BbIBOAOB, MCMbITAHHLIX W3-
rotoBuTenem AaenenHvem 0,6 MlMa, npoBoauTCs AaBneHWeM CxXarToro Bo3-
ayxa 0,5 MlMa.

KoHLIeBOV BbIBOA CUMTAETCHA BbIAEPXKABLUMM UCMbITAHWE, €Cnn npu
npasnenunn 0,3 MIMNa nageHne gaenexHus He npesbiwaeT 1 kMa/y.
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4.4.3.32 KoHTpOnb COCTOSAHUA U30NALUN OOGMOTKM cTaTopa
MeTOAO0M U3MEPEHUA UHTEHCUBHOCTM YaCTUYHbIX
paspsanos

C uenbto AOMOMHUTENBHON OLEHKN COCTOAHUS N30MsALMN 0BMOTKM CcTa-
TOopa M ee KpenneHns B nasax reHepaTopoB MOLLHOCTbIO cBbilwe 5 MBT
pekoMeHayeTCs NPOBOANTL M3MEPEHMS YaCTUYHbIX Pa3psA0B HA OCTAHOB-
MNEHHON MaluMHe MpU CTYMeHYaToM MOBbILEHUN UCMbITAaTENbHOTO Hanps-
*eHus yactoton 50 My ot 1 kKB 4O HOMMHANBLHOIrO (PA3HOrO HaMPSHKEHNUS
reHepartopa.

KpuTepun oueHKM COCTOSHUSA M3oNsuuM No pesynbratam M3MepeHun
YaCTUYHbIX Pa3psSA0B ANA KaX4oro Tuna reHepatopa UHAMBMAYaneH u 3a-
BMCUT OT NPMMEHSIEMbIX METOAOB UCTbITAHWUNA.

B cnyyae npeBbileHWs [OMYCTUMOrO YPOBHSA 4YacTUYHBbIX paspsi-
[OB HeobXoAMmo onpedenuTb UCTOMHWUK pa3psdoB Mo nasam M ycTpa-
HWUTb ero.

4.4.4 MawuHbI NOCTOSIHHOIO TOKa (KpoMe Bo3byauTenen)

a) O6Lure NonoxeHus.

MawmnHbl NocTosiHHOro Toka MoLHocThio A0 200 kBT, HanpsieHnem oo
440 B crnepyeTt ncnbiTbiBaTb N0 4.4.4.1, 4442, 44448,4.4.47,44.4.8;
BCe ocTallbHble — gonosniHuTenbHo no 4.4.4.3, 4.4.4.4a, 4.4.4.5 paHHoro
nogpasgena.

M3mepeHne no 4.4.4.6 cnegyeT NpoBOAUTb A1 MALUUH, NOCTYNMBLUNX
Ha MecTO MOHTaxa B pa3obpaHHOM BuAE.

©) MeTtogbl 1 yCroBust UCMbITAHWUIA MaLLWMH MOCTOSIHHOTO TOKA AOMKHbI
cootBeTcTBOBaTh TpeboBaHuam MOCT 11828, TOCT 30458, TexHu4ecknx
YCIOBUI Ha KOHKPETHbIE BMAbI MALUWH 1 AAHHOro noApasaena.

B) Obwume TpeboBaHNs K N3MepuUTENbHBIM U UCTbITAaTENbHBIM YCTPON-
CTBaMm — B COOTBETCTBUM C 4.4.3B.

4.4.4.1 OnpepeneHve BO3MOXHOCTU BKIIOYEeHUs1 6e3 CyLuKu
MaLLUH NOCTOSIHHOrO TOKa

MaLuvHbl NOCTOAHHOrO TOKa BKMoYaloTes 6€3 CyLuky npy cobnioaeHm
crneayoLwmnx yCrnoBuii:

a) ANns MaLvH noctosiHHoro Toka Ao 500 B — ecnn 3HaveHne conpoTme-
neHus n3onsaumm obmMoTok He MeHee npuBeaeHHoro B Tabnuue 4.4.7;

0) 4N MaLlmnH NOCTOSIHHOTO Toka Bbiwe 500 B — ecnu 3HayeHue conpo-
TUBMNEHMUS N30MnAUUM 06MOTOK He MeHee NpuBeaAeHHOro B Tabnuvue 4.4.7 n
3HaveHune koadpmumeHTa abcopbunm He meHee 1,2.
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4.4.4.2 N3mepeHue cONPOTMBIEHUSA U3ONALUN

a) ConpoTtuBrneHve nsonsaumm obmMoTok. MiamepeHne npoBoauTcs npwm
HOMMHarnbHOM HanpsikeHun obmoTkm go 0,5 kKB BKNOUMTENBHO Meraomme-
Tpom Ha HanpsikeHun 500 B, a npyM HOMMHANBLHOM HaMpPsXKEHUN OOMOTKM
Bbiwe 0,5 kB — MeraommeTpom Ha HanpsikeHun 1000 B.

M3mepeHHOEe 3HayeHue COMpPOTUBIIEHUSA M3OMNAUMU OOIMKHO ObiTb He
MeHee npuBedeHHoro B Tabnuue 4.4.7.

6) ConpoTtumeneHve n3onaummn 6aHgaxen. iamepeHue npoBoanTcs OT-
HOCUTENbHO KOpryca 1 yaepXXvBaeMblX MMy 0OMOTOK.

VIamepeHHOe 3HayeHue COMPOTMBMAEHUSA M30NAUMM AOIMKHO ObiTb He
meHee 0,5 MOwm.

Ta6nuua 4.4.7 — HaumeHbLlUMe AONYCTUMbIE 3HAYE€HUSA CONPOTUBNEHMUS
MU30MALMN OOMOTOK MaLLUUH NOCTOSIHHOIO TOKa

Conpotuenenve usonauuv R, MOM, npu HOMUHaNbHOM
Temnepartypa HanpshxeHun mawvH, B
obmoTku, °C
230 460 650 750 900
10 2,7 53 8,0 9,3 10,8
20 1,85 3,7 5,45 6,3 7,5
30 1,3 2,6 3,8 4,4 52
40 0,85 1,75 2,5 2,9 3,5
50 0,6 1,2 1,75 2,0 2,35
60 0,4 0,8 1,15 1,35 1,6
70 0,3 0,5 0,8 0,9 1,0
75 0,22 0,45 0,65 0,75 0,9

4.4.4.3 WcnbiTaHne U30nSALUM NOBbIWEHHbIM HanpsXKeHueMm
yactoton 50 Ny,

3HayeHne 1CnbITaTeNbHOrO HaNPsKeHUs1 ycTaHaBnMBaeTcs no tabnu-
ue 4.4.8. MNpogomKNTENbHOCTb MPUMOXEHUST HOPMUPOBAHHOIO WUCMbITa-
TENbHOro HanpsikeHnsi — 1 MMH. OBMOTKM MaLLWH MOLLHOCTbIO MeHee 3 kBT
[OMNyCKaeTcsl He UCTIbITbIBATb.
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Ta6bnuua 4.4.8 — UcnbiTaTenbHOe HanpshkeHUe Yactoron 50 'y ansa nsonsauum
MaLLMH NOCTOSHHOIO TOKa

o McnbiTatenbHoe
McnbITyemMbli anemeHT MpumeyaHune
HanpsbkeHve, kB
1. O6MoOTKM [MpuHMMaeTcs no Hop- | AN MawmH MOLLHOCTbIO
MaMm, NpuBeaeHHbIM 6onee 3 kBT
B Tabnuue 4.4.3, noka-
3aTenb 6
2. BaHpaxu sikops 1,0 "
3. PeocTtatbl n 1,0 M3onsaumio MOXHO UCMbITbI-
NyCKOPErynuMpoBoYHbIe BaTb COBMECTHO C usonsymen
pesncTopsl Lenen Bo3byxaeHus

4.4.4.4 N3mepeHue cONpPOTUBNEHUS NOCTOAHHOMY TOKY:

a) oOMOoTOK BO3OYXAEeHWS;

©) 0OMOTKM sIKOpS (MeXAy KONNMEKTOPHLIMU NacTUHaMM);

B) peocTaToB M NMyCKOPEryNIMPOBOYHbIX PE3NCTOPOB.

VMamepeHnsi MpoBOAATCS y reHepaTopoB, a Takke aneKkTpoaBuratenen
npu XOonogHOM COCTOSIHUM OBMOTOK MalUuHbl. HOpMbI JOMYCTUMBIX OTKIO-
HEHWIA CONPOTUBNEHUS NpuBeaeHbl B Tabnuue 4.4.9.

4.4.4.5 CHATME XapaKTepPUCTUKN XONOCTOro XoAa U UCNbITaHne
BMTKOBOM M30MNALMU

XapakTepuctuka XornocToro xofa CHMMAeTcsd y reHepaTtopoB MOCTO-
SIHHOro Toka. logbem HanpshkeHus MpPoBOAUTCHA OO 3HAYEHWsl, PaBHOMO
130 % HOMMHAaNBHOrO HanNPsHKEHUS.

OTKNOHEHME OaHHbLIX MOMYYEHHOW XapaKTEPUCTUKM OT 3HAYEHWUA Xa-
PaKTEPUCTUKN U3rOTOBUTENS AOIMKHO HAaXoAUTbCA B Npeaenax norpeLuHo-
CTV U3MEpPEHUS.

Mpu ncnbiTaHUM BUTKOBOW N30MSILMK MALLVH C YACITOM MontocoB Gonee
YeTbIPeX CpedHee HanpshKeHue Mexay COCeQHWMW KOMNEKTOPHbIMU nna-
CTUHaMM JOMMKHO ObITb He Bbile 24 B.

MponomKNTENbHOCTL UCMbITAHUS BUTKOBOW U30MALUN — 3 MUH.

4.4.4.6 N3mepeHue BO3AYLUHBLIX 3a30POB MEXAY NOcamMmm

MamepeHns MpoBOAATCS y reHepaTopoB, a Takke anekTpoasuratenen
MoLLHOCTbO 6onee 3 kBT npu noBopoTe skopsa — Mexay OOHON U TON xe
TOYKOW SIKOPSI U NOSTOCaAMMU.
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Ta6bnuua 4.4.9 - HopMbl OTKINOHEHUs1 3HAYEHUI CONPOTUBIIEHUSA
NOCTOSIHHOMY TOKY

VcnbiTyembin
Hopma MNpumevaHne
3MeMeHT

1. ObmoTKM 3HauyeHusa conpoTuBneHust 06-
BO30YXAeHs MOTOK [IOfXHbI OTNMYaThbCs OT

[aHHbIX n3rotoBUTENs He Hbonee

4yeM Ha 2 %
2. ObmoTka 3HayveHuns U3BMEepPEHHOro Comnpo- M3mepeHus npoBoasiT-
saKopst (mexay TUBMNEHUs1 OOMOTOK AOIMKHbI OT- €Ay MalUMH MOLLIHO-
KONMEKTOPHbIMKU | nuuaTbCst Apyr OT Apyra He 6onee | cTbio Gonee 3 kBT
nnacTtuHamm) yeM Ha 10 %, 3a UCKMIOYEHNEM

criyyaes, Korga 310 06yCcrnoBneHo

CXeMoW coeiMHeHUsi 0BMOTOK
3. Peoctatbl 1 3HaveHns N3MepeHHbIX COMpo- M3mepeHus npoBogAT-
nyckoperynumpo- TUBINEHWIA OIMKHbI OTNINYaTbCS €S Ha KaxgoM OTBeT-
BOYHbIE pe3u- OT AaHHbIX n3rotoBuUTeNs He 60- BrEHUW, MPOBEpPSiETCH
CTOpbI nee yem Ha 10 % LIeNnoCTHOCTb OThnaek

Pa3Mepr 3a30pa B AnamMeTpasribHO NPOTUBOMOSTOXKHbIX TOYKaX OOJDKHbI
oTnunyaTtbes He 6ornee yem Ha 10 % oOT cpefHero pa3mepa 3a3opa (ecnu B
TEXHUYECKON JOKYMEHTALMN U3rOTOBUTENS HE YCTaHOBMEHbI Boree xecT-
Kne TpeboBaHus).

4.4.4.7 WUcnbiTaHMe Ha XONOCTOM xoAy

VcnbiTaHMe npoBoguTCs He MeHee 1 4. OueHnBaeTtcs pa60qee COCTO4A-
HWE MallUHbI.

4.4.4.8 OnpepeneHuve npenernoB peryriMmpoBaHUs 4acToThbl
BpalleHUs aneKkTpoaBuraTenemn

MpoBOANTCSA Ha XONOCTOM XOZy M NOoA Harpy3Kon y anekTpoaBuraTenem
C perynupyemoin 4acToToin BpaLleHus.

Mpeaenbl perynupoBaHmnst AOMKHbI COOTBETCTBOBATL TEXHOMOMMYECKM
JaHHbIM MexaHu3Ma.

4.4.5 dnekTpoaBuraTenn nepemMeHHoOro Toka

a) O6LLme nonoxeHus.
OnekTpoaBuUraTenu NnepemMeHHoro Toka HanpshxeHnem ao 1 kB nenbitbi-
BatoTcaA no 4.4.5.2,4.4.5.46,4.4.5.7,4.4.5.8.
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OnekTpoaBuUraTeny NeEpPeMeHHOro Toka HanpsbkeHnem Bbiwe 1 kB unc-
nbiTbiBatoTca No 4.4.5.1-4.4.54,4.4.57-4.4.5.9, 4.45.11.

OnekTpoasuraTenu, NocTynawLine Ha MOHTax B pa3obpaHHOM Buae,
ucnbiTbiBatotca no 4.4.5.5, 4.4.5.6, 4.4.5.10.

6) MeToabl McnbiTaHWI (MPOBEPOK) U U3MEPEHUIA ANekTpoaBuraTenei
[OMKHbI cooTBeTCcTBOBaTh TpebosaHuam FOCT 7217, TOCT 10169, TOCT
11828, TexHMYeCcKMX YCNOBUIN Ha KOHKPETHbIE BUAbI AneKTpoaBuraTenen n
nogpasgena 4.4.5.

B) VamepuTenbHbie 1 UcnbiTaTenbHbIE YCTPOWCTBA AOMKHbI YAOBMET-
BOpATb TpeboBaHusam MOCT 11828.

4.4.5.1 OnpepeneHne BO3MOXHOCTU BKIOYEHMUS 6e3 CyLuKn
aneKkTpoaBuraTtenen

OneKTpoaBuraTeny nepemMeHHoro Toka HanpsixeHvuem Bhbille 1 kB Bkto-
yatotcs 6e3 CyLUKU, eCrin 3HaYeHWs CONPOTUBIIEHMS U30NALMK U KO3 du-
uneHTa abcopbumm He HMKe ykasaHHbIX B Tabnvue 4.4.10.

Mpwn onpeneneHnn BO3MOXHOCTU BKMOYEHMST 6€3 CYLLUKU 3NeKTPOABU-
rateneu cnedyeT PyKOBOACTBOBATLCS YKa3aHUSIMU U3rOTOBUTENS.

4.4.5.2 N3mepeHue conpoTUBEHUA U30NALUN

Mamepenne nposogutcsa no FOCT 11828.

[onycTnmble 3Ha4YeHWs CONPOTMBNEHNS N30NALMUN SreKTpoABUraTenen
HanpspkeHneMm Bbille 1 KB AOmKHbI COOTBETCTBOBATL HOPMaM, NpPUBEAEH-
HbiM B Tabnuue 4.4.11.

Ta6nuua 4.4.10 — [lonycTuMble 3HaY€HUS1 CONPOTUBIIEHUS U3ONALIUK U
ko3adpdpuumeHTa abcopbumm ansa o6MOTOK cTaTopa aneKkTpoaBuraTenen

KpI/ITepI/IVI OLEHKN COCTOSAHUA nsonaummn

MoLUHOCTb, HOMWHANBLHOE Hanpsixe- 0bMoTKN CcTaTopa

HWe aneKTpoABuUraTens, Bua n3ons-
11 obmoTokK

3Ha4yeHue conpo-
TUBNEHUA n3ondauun,
MOm

3HayveHune koahdpu-
LumeHTa abcopbumm
RBO/R15

1. MowHocTtb 6onee 5 MBT, Tepmo-
peakTUBHas U MUKarneHTHasi Komna-
YHANPOBaHHAsA U30nsaums

2. MowHocTb 5 MBT 1 Huxe, Hanpsi-
XeHue Bbiwe 1 kB, TepmopeakTuBe-
Hasi usonsaums

Mpu Temnepatype
10-30 °C conpo-
TUBIIEHWE U30MALUN
He Hwke 10 MOm Ha
1 kKB HOMUHanNbHOro
TNIMHENHOro Hanpsi-
XeHus

He meHee 1,3
npu Temnepartype
10-30 °C
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OkoH4yaHue mabnuuybi 4.4.10

MoLLHOCTb, HOMMHANbHOE HanpsXe-
HVe aneKTpoaBUraTens, Bua U3ons-
Lumm o6mMoTOK

KpuTepum oLeHkn COCTOSHUSI N30nAL N
obmoTkM cTatopa

3Ha4yeHne conpo-
TUBINEHUS N30NALUN,
MOwm

3HayeHue koahdpu-
umeHTa abcopbumm
R60/R15

3. [lBuratenu ¢ MMKaneHTHom komna-
YHOMPOBAHHOW U30NaUMen, Hanps-
XeHue Bblwe 1 KB, MOLLHOCTbIO OT

1 0o 5 MBT BKMOYNUTENBHO, a Takke
[OBUraTeny MeHblUen MOLLHOCTU Ha-
PY>XHOW YCTaHOBKW C TakoW xe U30-
nsaumen HanpsbkeHnem Bbiwe 1 kB

He Hwxe 3HayeHun,
yKa3aHHbIX B Tabnu-
ue 4.4.10

He meHee 1,2

4. [iBArateny ¢ MMKaneHTHoN komna-
YHANPOBAHHOW U3onsaumen, Hanps-
XeHue Bbiwe 1 kB, MOLWHOCTbLIO 60-
nee 1 MBT, kpoMe ykasaHHbIX B 1.3

He Hwxe 3HayeHun,
yKa3aHHbIX B Tabnu-
ue 4.4.10

5. HanpsixeHue Huxe 1 kB, Bce
BMAbI U30MALUK

He Hmxe 1,0 MOm
npu Temneparype
10-30 °C

6. O6bmoTka poTopa

0,2

7. TepmonHaMKaTOPbl C COEANHN-
TenbHbIMU NPOBOAAMMU, NOALLUMMHUKN

B cootBeTcTBUM C YyKa3aHuaMun U3rotosu-

Tenemn

Ta6nuua 4.4.11 — HaumeHbLIMe AONYCTUMbIE 3HAYEHUSA CONMPOTUBIEHUSA
M3onauMu Ans anekTpoasuratenen (tabnuua 4.4.10, nokasarenu 3, 4)

Conpotuenenve usonauum R, ., MOwm, npu
Temnepatypa 06moTkM, °C HOMWHaNbHOM HanpsixeHU obMoTku, KB
3-3,15 6-63 | 10-105
10 30 60 100
20 20 40 70
30 15 30 50
40 10 20 35
50 7 15 25
60 5 10 17
75 3 6 10

Y CMHXPOHHBIX 3neKTpoABuratenen n anektpogsuratenen ¢ asHbIM
pPOTOPOM Ha HanpsbkeHne 3 KB 1 BbiLe nnm MoLHoOCTbio 6onee 1 MBT npo-
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BOOAMTCA U3MEPEHME COMPOTUMBMEHUS M3OMALUM poTOpa MEraoMmeTpoMm
Ha HanpsbkeHne 1000 B. N3mepeHHOe 3HayeHne COMpOTMBEHMUS OOIMDKHO
ObITb He Hxe 0,2 MOm.

4.4.5.3 UcnbiTaHMe NOBbIWEHHbLIM HanpshxeHueM Yyactoton 50 Ny

MpoBoautcsa no FOCT 11828 n TOCT 28173 Ha NONHOCTLIO COGpaHHOM
anekTpoaBuraTtene.

VcnblTaHne 06MOTKM cTaTopa NPOBOAUTCA ANA Kaxaomn a3kl B OTAEMNb-
HOCTW OTHOCUTENBLHO Kopryca npu ABYX APYrUX, COEAMHEHHBIX C KOPMYCOM.
Y aBurateneu, He UMeoLLNX BbIBOAOB KaXKaoN dhasbl B OTAENbHOCTH, AOMNY-
CKaeTcsl NPOBOANTb MCMNbITaHNE Bceli 0OMOTKM OTHOCUTENBHO Kopnyca.

3HayeHNs UcCMbITaTENMbHBIX HAMNPSPKEHU npuBeaeHbl B Tabnu-
ue 4.4.12. NpogormKnTensHOCTb MPUMOXKEHUS UCMbITAaTENBbHOMO Hanpsxe-
HUSA — 1 MUH.

Ta6bnuua 4.4.12 — UcnbiTaTenbHble HanpshkeHUst Yyactoton 50 'y ans o6moTok
3neKkTpoABuratenen nepeMeHHOro Toka

HomuHanbHoe
HanpsbkeHne | McnbiTaTenbHoe
aneKkTpoaBura- | HanpsbxkeHue, kB

MouHocTb anek-
McnbITyeMbli anemeHT TpoaBuratens,

KBT Tens, kB
1. ObmoTka cTtaTtopa Menee 1,0 Hwuxe 0,1 082U, +0,5)
Ot 1,0 1 go 1000 Hwxe 0,1 08U, *1
Bbiwe 0,1 082U, +1),
HO He MeHee 1,2
Ot 1000 1 6onee 0o 3,3 082U, *1
BKMOYUTENBHO
Ot 1000 1 6onee Csbllwe 0,8x2,5U,,
3,3006,6
BKMOYNUTENBHO

Ot 1000 n 6onee Csbille 6,6 082U, +3)

2. ObmMoTKa poTopa CWH- - - 8-kpaTHoe
XPOHHBIX 3neKkTpoaBura- U, cnctembl
Tenen, npeaHa3HaYeHHbIX BO30Y>XaeHus,

ANsi HenocpencTBeHHOro
nycka, ¢ obMoTKon BO3-
By>XOEeHNS, 3aMKHYTOW Ha
pPe3ncTop UM MCTOYHMK
nuTaHnsi

HO He MeHee 1,2
1 He Gonee 2,8

130



TKM 339-2011

OkoH4yaHue mabnuuybi 4.4.12

HoMuHanbHoe
MowHocTb anek-
o HanpsbkeHue | WcnbiTatenbHoe
McnbiTyemblin anemeHT TpogBuraTtens,
anekTpoaBura- | HanpsbkeHue, kB
KBT
Tens, kB

3. O6bmoTkKa poTopa anek- - - 1,507,
Tpoaguratens ¢ asHbim HO He meHee 1,0
poTopoM
4. Pesnctop uenu rawe- - - 2,0
HUS MOMS  CUHXPOHHbIX
nsurartenen
5. PeocTatbl 1 nyckopery- - - 1,5Up*,
nupyoLLMe pe3ncTopsbl HO He meHee 1,0

“U, — HanpsikeHue Ha KombLiax npy pasoMKHYTOM HEMOABIXKHOM POTOPE M HOMMHAILHOM
HanpshkeHUn Ha cTaTtope.

4.4.5.4 N3mepeHne CONpPOTUBIIEHUS MOCTOAAHHOMY TOKY

M3amepeHre npoBoanTCs NPy NPaKTUHECKN XONIOAHOM COCTOSHN MaLLIMHBI.

a) ObmoTkM cTatopa u potopa’).

MamepeHune npoBoamTcs y anekTpoasuratenen Ha HanpsbkeHve 3 kB u
Bhilwe. MprBeaeHHbIE K OAMHAKOBOW TeMnepaType U3MepeHHbIE 3HaYeHUs!
COMPOTUBIIEHNI Pa3NUYHbIX a3 0OMOTOK, a Takke 0OMOTKM BO3OYXaeHWS
CUHXPOHHbIX ABUraTenein He AOSMKHblI OTNMYaTbCcs Apyr OT Apyra v oT WUc-
XOAHbIX AaHHbIX 6ornee 4yem Ha 2 %.

6) PeocTatbl 1 nyckoperynmpoBOYHblE PE3UCTOPHI.

[Ins peocTaToB M NyCKOBbIX PE3UCTOPOB, YCTAHOBIIEHHbIX HA ANEKTPO-
ABuratensix HanpsbkeHnem 3 kB 1 Bbille, CONPOTUBIIEHNE U3MEPSIETCS Ha
BCeX OTBETBNeHusX. [na anektpoasuraTenen HanpshkeHnem Hmxke 3 kB
n3mepsietcsi obLiee cConpoTUBIEHNE PEOCTATOB U MYCKOBLIX PE3NCTOPOB U
NPOBEPSIETCS LLENOCTHOCTb OTMNaex.

3Ha4YeHUs1 CONPOTMBMNEHNS HE AOSMKHbI OTNMYATLCSA OT UCXOOHbLIX 3Ha-
YeHun (OaHHbIX nsrotoButens) bonee vyem Ha 10 %.

4.4.5.5 N3mepeHne BO3AYLLIHOrO 3a30pa Mexay cTanbio poTopa u
cTaTtopa

MN3mepeHue 3a30p0B AOMKHO NPOBOANUTLCS, €CIM NMO3BONAET KOHCTPYK-
uMsa anekTpogsuratens. Mpu 3TOM y SMeKTpoABuratesiel MOLHOCTbHO

) ConpoTuBREHMe NOCTOSIHHOMY TOKY OGMOTKI POTOPA U3MEPSIETCS Y CUHXPOHHBIX 3MeK-
TpoABWraTenein u aCUHXPOHHbBIX 3rnekTpoaBurateneii ¢ asHbIM POTOPOM.
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100 kBT 1 Gonee, y Bcex anekTpoasuraTenen 0TBETCTBEHHbIX MEXAHU3MOB,
a Takke y anekTpoaBuratenel ¢ BbIHOCHbIMU NOALIMNHMKAMW U NOALM-
HUKaMW CKOIbXXEHUS BENUYUHBI BO3AYLUHbLIX 3a30pOB B MECTax, pacnoso-
YKEHHBIX MO OKPY>XHOCTU pOTOpa U CABUHYTLIX APYr OTHOCUTENBHO Apyra Ha
yron 90 °, unu B MecTax, crneumanbHO NpeaycMOTPEHHbIX NPy U3roToBMne-
HUW aneKTpoaBuratens, He AOMKHbl oTnnYaTbest 6onblue Yem Ha 10 % oT
CpeaHero 3Ha4eHus.

4.4.5.6 U3mepeHue 3a30pOB B NOALINMHUKAX CKONbXEHUA

YBenunyeHne 3a30poB B MOALUMMHUKAX CKOMbXeHWUst B6ornee 3HayYeHuN,
npuBeaeHHbIX B Tabnuue 4.4.13, yka3blBaeT Ha HEOOXOAMMOCTb nepesa-
NUBKM BKNagblLLla.

Ta6bnuua 4.4.13 — lonycTUMbIe BeNIM4MHbLI 3a30POB B NOALIMMNHMUKaX
CKOJbXeHUS aneKkTpoaBuraTens

3a3op, MM, Npu YacToTe BpaLleHus, 06/MuH
HomuHanbHbIN
AMaNeTh Bana, M f10 1000 o1 100040 1500 | o6 1500
(BKMHOYUTENBHO)

18-30 0,04-0,0,93 0,06-0,13 0,14-0,28

31-50 0,05-0,112 0,075-0,16 0,17-0,34

51-80 0,065-0,135 0,096-0,195 0,2-0,4
81-120 0,08-0,16 0,12-0,235 0,23-0,46
121-180 0,10-0,195 0,15-0,285 0,26-0,53
181-260 0,12-0,225 0,18-0,3 0,3-0,6
261-360 0,14-0,25 0,21-0,38 0,34-0,68
361-500 0,17-0,305 0,25-0,44 0,38-0,76

4.4.5.7 NMpoBepka paboTbl aneKTpoaBUraTens Ha XoriocToOM xoay
WNK C HEHarpyXeHHbIM MEeXaHU3MOM

3HayeHMe Toka XOfoCToro xo4a ANs BHOBb BBOAMMbIX 3N1€KTPOABU-
ratenen He HOpMUPyeTCs, oLeHnBaeTca paboyee COCTOsIHME AneKTpo-
aBuraTtenen.

MpopomKknTenbHOCTL NPOBEPKM — HE MeHee 1 4.
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4.4.5.8 TpoBepka paboTkl aneKkTpoaBUraTens Noa Harpy3komn

lMpoBepka NpoOBOAMTCA MPU HEM3MEHHOW MOLLHOCTU, NOoTpebnaemon
anekTpoaBuratenemM u3 cetm He meHee 50 % HOMWHaNbLHOW, U MPWU COOT-
BETCTBYIOLLEN YCTAHOBMBLUENCA TeMmnepaTtype obmoTok. MposepseTca Te-
nnoBoe 1 BUOpaLMOHHOE COCTOSIHUE ABUraTensi.

4.4.5.9 U3mepeHue BMOpaLmm NoALINNHUKOB aneKTpoaBuraTens

Namepenwne nposoauntcsa no NOCT 20815 y anekTpoasuratenen Hanps-
XeHvem 3 KB u BbllLe, a Takke y BCex afieKTpoaBurateneii OTBETCTBEHHbIX
MEXaHN3MOB.

BepTtukanbHas u nonepevHas coctasnswowas subpauun (cpegHeksa-
JpaTtudeckoe 3HadyeHue BUOBPOCKOPOCTU unu pasmax BUOpPOCMELLEHUI),
N3MEepEeHHble Ha MOALLUMMHMKAX MeKTpoaBuUraTenen, CoMNeHeHHbIX C Me-
XaHn3Mamu, He JOMMKHbI MPeBbILAaTh 3HAYEHUI, YKa3aHHbIX B TEXHUYECKON
AOKYMEeHTaL M N3rotoBuTens.

Mpu oTCyTCTBUM TaKkMX yka3aHui BUbpaLust NOALMNHMKOB SMEeKTPOABU-
ratenen, COMNEeHeHHbIX C MexaHu3Mamu, He JOomKHa ObiTb Bbille criedyto-
LLNX 3HAYEHWIA:

CuHXpoHHas YacToTa BpalleHus, ob/muH 3000 1500 1000 750 n meHee

Bubpauusi nogLumMnH1UKOB, MKM 30 60 80 95

4.4.5.10 U3mepeHue pasbera poTopa B OCEBOM HanpaBlieHUn

VilamepeHne npoBoanTCA y SreKkTpoABUraTenen, MMerLMX NOALNMHA-
KM CKOMNBXKEHUSI.

OceBowi pasber potopa ABuratens, He COeAMHEHHOTO C MEXaHM3MOM, 3a-
BWCUT OT KOHCTPYKLIMW ABUrATENS], NPUBOAUTCS B TEXHUYECKOW LOKYMEHTALMM
Ha ABuratesib U JOIMKEH COCTaBNATb OT 2 40 4 MM Ha CTOPOHY OT HEeUTparb-
Horo nonoxexus", onpeaensieMoro 4ENCTBUEM MarHUTHOMO MO NpY BpaLLe-
HMM POTOPa B YCTAaHOBUBLLEMCSH PeXrMe 1 MKCUPYEMOro METKOI Ha Bary.

4.4.5.11 'mppaBnuyeckoe uUcnbiTaHUe Bo3ayxooxnaaurens

McnbitaHne npoBogutcs no NOCT 11828 M36bITOYHBIM AaBneHUEM
0,2-0,25 MIa B TeveHne 5-10 MUH, ecnn OTCYTCTBYIOT ApYyrue ykasaHus
narotoBuTens. MNMpu 3TOM He OOMKHO HabMAATLCS CHUKEHWE AaBreHus
WIN YTEYKM XXUOKOCTU, NPUMEHSEMOW MPU UCTIbITAHUN.

N Ecnu B TexHu4yeckom AOKyMeHTauuu no akcnnyataunm He oroBopeHa gpyras HopmMma.
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4.4.5.12 UcnbiTaHne Bo3byaguTenen

McnbiTaHne BO36yaMTENEl NPOBOAUTCS Y CUHXPOHHBLIX 3MEKTPOABU-
ratenen B cootBetcTtBum ¢ FOCT 10159, 10169, 11828, 29280, TexHu-
YECKMMU YCNOBUSIMU HA KOHKPETHblE BUAbI MAlUMH U yKkasdaHuamun 4.4.3
HacTtosuwero TKI1.

4.4.6 CunoBble TpaHcdopMaTopbl, aBTOTpaHcopmaTophl,
MacnsHble peakTopbl U 3a3emMnsioLwme gyroracsiue
peakTopbl (gyroracsiliue KaTyLuKku)

a) O6LuMe NonoxeHus.

MacnoHanonHeHHble TpaHcdopmaTopbl MowHOCTo A0 630 kBA wuc-
nbiTbiBaloTca No 4.4.6.1-4.4.6.4, 4.4.6.14, 4.4.6.15, 4.4.6.17.

MacnoHanonHeHHble TpaHcgopmaTopbl MowHocTelo 0,63-1,6 MB-A
ncnbiThiBaoTcs No 4.4.6.1-4.4.6.5, 4.4.6.10, 4.4.6.15-4.4.6.17.

MacnoHanonHeHHble TpaHcopMaTopbl MOLLHOCTLIO Gornee 1,6 MB-A,
a Takke TpaHcopmaTopbl COGCTBEHHbBIX HYXXA 3NEKTPOCTaHLUIA HE3aBU-
CMMO OT MOLLHOCTY UCTbITLIBAIOTCS B NOMHOM 06beMe, NpeayCMOTPEHHOM
nogpasgernom 4.4.6.

Cyxue 1 3anofnHeHHbIE HEFOPHOYMUM XUOKUM ONINEKTPUKOM TpaHCcop-
MaTopbl BCEX MOLLHOCTEW uchbiTbiBaloTCa no 4.4.6.1-4.4.6.7, 4.4.6.15,
4.46.17.

TpaHcdopMmaTopbl noanexar nporpesy npu HecobnoaeHun Tpebosa-
HWIA MO TemnepaType 06MOTOK B COOTBETCTBMM C TPEOOBaHWAMU HaCTOS-
wero TKM n npu npoBeAeHUN KOHTPOMbHOW MOACYLUKA MpU ANUTENbHOM
XpaHeHUn TpaHCOpPMaTOPOB BHE CXEMbI MUTAHUSI.

6) MeToabl ncnbiTaHW (TPOBEPOK) N U3MEPEHWI.

MeToabl uCnbITaHWI ANEKTPUYECKON MPOYHOCTU N30NALMU OOSMKHBI CO-
orBetcTBoBaTb FOCT 22756;

MeToabl M3MEPEHWUN AMSMNEKTPUYECKMX MapamMeTpoB M3OMSLMU MO
4.4.6.2-TOCT 3484.3;

MeToAbl UCTbITaHWI, MPOBEPOK U 3MepPeHUn no 4.4.6.4—4.4.6.8 —-TOCT
3484.1;

METO/Ibl UCMbITAHUA YCTPOWUCTB NEPEKMHOYEHUSA OTBETBIIEHUA OOMOTOK
TpaHcgopmaTtopa nop Harpyskon — FTOCT 8008;

MeTOoAbl MCMNblTaHu HGaka TpaHcdopmaTopa Ha NIOTHOCTbL B COOTBET-
ctBum ¢ 4.4.6.10 — TOCT 3484.5.

B) TpeboBaHus K cCpeacTBaM U3MEPEHNI U UCTIBITAHWIA.

Mo knaccam ToYHOCTM NpuBOPbLI AOMKHBI YOOBNETBOPATL TpeboBaHu-
am FTOCT 3484.1, TOCT 3484.3, TOCT 8008 n FOCT 17512.
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4.4.6.1 OnpepgeneHne ycroB1i BKITOYEHUA TpaHCPOPMaTOpPOB

MpoBoanTCst B COOTBETCTBUM C TPEOOBaHNAMM HACTOSLLErO pasgena u
VNHCTPYKLMIN N3roToBUTENEN.

4.4.6.2 N3mepeHMne xapaKTepuCcTUK U30NALMU

a) NamepeHune conpoTnBneHnst 3onsiLmm o6MoTOoK.

ConpoTtuBneHve m3onsuunm obMOTOK M3MepseTcs MEeraoMMeTpoM Ha
HanpsbkeHve 2500 B.

ConpoTvBneHne Mn3onsauun U3MepseTca Mo cxemam, NpUMEeHsieMbIM
M3roToBMTENEM, N OOMOMHUTENBHO NO 30HaM m3onauuu (Hanpumep, BH —
kopnyc, HH — kopnyc, BH — HH) ¢ noacoeavnHeHvem BbiBoa «3KpaH» Me-
raommetpa Kk cBoboaHom o6mMoTke unu Haky.

ViamepeHne conpoTmBneHus n3onsauum obMOTOK AOIMKHO NPOBOANTHCS
npu TemnepaType U3onsaumm:

- He Hmke 10 °C — y TpaHcgopmaTopoB HanpshkeHnem o 110 kB
BKITHOYUTENBHO;

- He Huxe 20 °C — y TpaHcopmaTopoB HanpskeHnem 220-750 kB;

— OTKIIOHAOLLENCS OT TeMnepaTtypbl M3MepPEeHUIn n3rotosutenst He 6o-
nee 5 °C — y WyHTUPYOLWMX peakTopoB HanpshkeHnem 750 kB.

ConpoTuBneHne wusonauum kKaxgon obmoTkum TpaHchopmMaTopos,
npuBeaeHHOE K TeMMepaType UCMbITaHWI, MPU KOTOPbIX Oonpeaensnuch
MUCXOAHble 3HaveHus no 4.4.1.5, normkHO ObiTb He MeHee 50 % ucxo-
OHbIX 3HaYeHUN.

[na TpaHcopMaTopoB M Ayroracsalux peakTopOoB COMPOTUBIIEHME
130nALUMn 0BMOTOK JOMKHO ObITb HE HMKE CreaytoLnMX 3HaYEHNN:

Temneparypa obmoTku, °C 10 20 30 40 50 60 70
R.., MOwm (35 kB) 450 300 200 130 90 60 40

60"

R,,» MOm (110 kB) 900 600 400 260 180 120 80

o
ConpoTuBneHne M3onsaLumM Cyxux TpaHcHopMaTopoB Mpu TeMrepary-

pe obmoTok 20—-30 °C gomkHO 6bITb Ans TpaHCHOPMaToOPOB C HOMUHAIb-
HbIM HanpsKeHUeM:

0o 1 kB BknounTenbHoO He meHee 100 MOwm;
cBblwe 1 o 6 kB BKAUYUTENBHO He meHee 300 MOw;
cBblilLe 6 kKB He meHee 500 MOwm.

[nsa octanbHbIX TpaHCHOPMAaTOPOB CONPOTUBIIEHNE U30NALNUN, NPUBE-
OEeHHOoe K TeMnepaType U3MepeHNn N3roToBUTENS!, JOIMKHO COCTaBMATb He
mMeHee 50 % MCXoaHOro 3HaYeHus.
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6) NamepeHue TaHreHca yrrna auanekTpuyeckux notepb (tg &) nsons-
L1 0OMOTOK.

3HayeHusi tg &, npuBedeHHble K TemnepaTtype W3MepeHuin, npu
KOTOpPbIX OMNpPeaensnucb UCXoAHble 3HadyeHus no 4.4.1.5, He OOMXHbI
OTNMYaTbLCS OT UCXOAHbIX 3HAYEHWI B CTOPOHY yXydlleHus Gonee 4yem
Ha 50 %.

MamepeHHble 3HadeHust tg & mM3onauMM Npu Temnepartype M3onsumm
20 °C n 6onee, He npeBbiwakwme 1 %, cunuTaloTca yA0BNETBOPUTENbHbI-
MU, M UX CPaBHEHVE C NCXOAHbIMU AaHHbIMU He TpebyeTcs.

TaHreHc yrna [uaneKkTpu4eckux notepb U30oNAuMM U3MepseTcs Mo
CXeMaM, MPUMEHSEMbIM M3rOTOBMTENEM, U OOMOMHUTENbHO MO 30HaM
n3onsaumm (Hanpumep, BH — kopnyc, HH — kopnyc, BH — HH) ¢ noaco-
€OVHEeHNEM BbIBOAA «3KpaH» U3MEpPUTENbHOrO MOCTa K CBOOGOAHBIM 00-
MOTKam unu Gaky. NamepeHue tg & TpaHCHOPMATOPOB MOLLHOCTLIO 40
1600 kBA He obsizaTenbHo.

M3amepeHne tg 6 0OMOTOK AOMKHO NPOBOAMTLCS NPY TemnepaTtype nso-
nauuu:

- He Hmxe 10 °C — y TpaHcdopmaTtopoB HanpsbkeHnem o 110 kB
BKITHOUYUTENBLHO;

- He Huxe 20 °C — y TpaHchopmaTopoB HanpskeHueMm 220-750 kB;

— OTKMOHslOWENca OoT Temnepatypbl U3MEPEHUN  U3roTOBU-
Tena He Gonee 5 °C — y WYHTMPYIOLWMNX PEaKTOPOB HanpsKeHWem
750 kB.

4.4.6.3 UcnbiTaHMe U30NALMU NOBbIWEHHbIM HanpsiXXeHueM
yacTtoTom 50 Ny

a) VicnbiTaHre nsonsauum obMoToK BMECTE C BBOOAAMM.

McnblTatenbHble HaNpshkeHus npusedeHsl B Tabnuuax 4.4.14 n 4.4.15.
MpoaomKNTENBHOCTE NPUIOXEHUS HOPMUPOBAHHOIO UCMbITATENBLHOMO Ha-
npskeHnst — 1 MuH.

VcnblTaHWe MNOBbIWEHHBIM HanpskKeHneM M30naumm 0BMOTOK CyXuX
TpaHcopMaTopoB 00a3aTenbHO M NPOBOAUTCS MO HOpMam Tabnuubl
4.4.14 pna anekTpoobopyaoBaHWsa ¢ 06Ner4yeHHon n3onsaumen.

MMnopTHble TpaHcdopmaTopbl paspeLlaeTca UCMbITbiBaTb Hamnpshke-
HUAMK, yKasaHHbIMK B Tabnuue 4.4.14, nuwb B TeX criyyasix, ecnv OHM
He MPEBbLILIAT HaMNpPsXKeHNe, KOTOPbIM AaHHbIN TpaHcdopmaTtop Obin nc-
MNblTaH U3roTOBUTENEM.

VcnbiTaTenbHoOe HanpsikeHVe 3a3eMISLLMX PeaKTOPOB Ha Hanpsbke-
Hue o 35 kB aHanormyHo mpvBedeHHbIM ANns TpaHcopMaTtopoB COOT-
BETCTBYHOLLIEro Knacca.
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Ta6bnuua 4.4.14 — UcnbiTaTenbHble HanpsbkeHUA Yactotom 50 My
3NeKTpPoo6opyAOBaHUSA KNaccoB HanpsxeHus go 35 kB
C HOpMarnbHOM U obreryeHHoOW usonsiunen

McnbiTatensHoe HanpsikeHue, kB
aanoswe Tparcbop- | Lo e
MaTopbl, LWYHTUPYIO- ’
i Ve u ayroracALe peakTopbl, M30MSTOPbI, BBOAbI,
Knacc Ha w SAKTODb! KOHAEHCcaTopbl CBSA3U, 3KpPaHUPOBaHHbIE
NPsOKEHNA P P Tokonposoabl, KPY 1 KTT1
3NeKTpo-
obopygo-
BaHus, kB npv BBOAE B 3KCMIyaTaLuio
npu BBoae
y U3roTo- Y U3roToBu-
B 9KCMy-
BUTENSA ataumio Tens dapdopo- apyrue
Basi u3ons- BUAbI U30-
ums nauum
[o 0,69 5,0/3,0 4,5/2,7 2,0 1,0 1,0
3 18,0/10,0 16,2/9,0 24,0(28,0) 24,0(28,0) 21,6
6 25,0/16,0 | 22,5/14,4 | 32,0(37,0) 32,0(37,0) 28,8(33,3)
10 35,0/24,0 | 31,5/21,6 | 42,0(48,0) 42,0(48,0) 37,8(43,2)
15 45,0/37,0 | 40,5/33,3 | 55,0(63,0) 55,0(63,0) 49,5(56,7)
20 55,0/50,0 | 49,5/45,0 | 65,0(75,0) 65,0(75,0) 58,5(67,5)
35 85,0 76,5 96,0(120,0) | 95,0(120,0) | 85,5(108,0)
Mpumevanus

1 WcnbiTatenbHble HanpsbkeHWs, ykasaHHble B BuAe APoOM, pacnpoCTPaHSIOTCS Ha anek-
TpoobopyaoBaHWE: YACTIUTENb — C HOPMAarlbHOW U30MsALMENl, 3HaMeHaTenb — ¢ obrieryeHHoN 13o-
nsunen.

2 VicnbiTaTenbHble HanpsxeHust Ans annapatoB 1 KPY pacnpocTpaHsitoTcs kak Ha UX 13o-
NALUMIO OTHOCUTENBHO 3eMIM U MEXAY MOMoCaMK, TaK U Ha MPOMEXKYTOK MeXAy KOHTaKTamm ¢
oaHVUM MK ABymst (Lmdbpa B ckobkax) paspbiBamu Ha Mortoc.

3 Ecrm 3neKTp0060pyp,OBaHv|e M3rotoBMTENEM ObINO UCMbITAHO HanpspkeHnem, otrnuyato-
LLUMMCA OT YKa3aHHOro, UCMbITaterbHble HanpsikKeHUsa OOIMKHbI 6bITb COOTBETCTBEHHO CKOppek-
TUPOBaHbI.

4 Bpemsa MPUINOXEHUST WCMbITATENIbHOTO HAanpPshKeHUst ANs OpraHWyYeckor M3onsumm —
5 MUH, AN KepaMUYecKon N3oNsaUmm — 1 MUH.
5 M3onsaumsa BTOpUYHbIX 0BMOTOK M3MepPUTENbHBLIX TPAHC(OPMAaTOPOB TOKAa M HaMpPsSHKEHWS!

OTHOCUTENBHO 3a3EMIIEHHbIX YacTel, a Takke Mexady coboi Npu U3roTOBMNEHUN AOMKHA BbiAEP-
XVBaTb B TeYeHve 1 MMH BO3A4ENCTBIE MCTbITaTenbHOro HanpsbkeHust 3 kKB yactotoi 50 Iy,
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[Mpn pekoHCTpyKUUM TpaHcopmaTopa 3Ha4YeHNe UCMbITaTENbHOMO Ha-
npsbkeHnst paBHo 0,9 HaNpspKeHWst MPU UCMbITAHUAX, NPOBEAEHHbIX MU3ro-
TOBUTENEM.

0) VicnblTaHve u3onauumM uenen 3aliMTHOW WM KOHTPOMbHO-U3Mepu-
TENbHOWN annaparypsbl, yCTaHOBINEHHON Ha TpaHcdopmaTope.

VMcnblTaHne npoBOAUTCS Ha MONHOCTbIO COOpaHHbIX TpaHcdop-
mMaTopax. McnbiTbiBaeTca u3onsums (OTHOCUTENbHO 3a3eMIIeHHbIX
yacTe M KOHCTPYKLMIA) uenen ¢ NpucoeanHEHHbIMU TpaHcdopmaTo-
pamu Toka, ra3oBbIMU U 3aLUTHBIMW perne, macrnoykasaTensmMu, oTced-
HbIM KInanaHoM W Jatynkamy TemnepaTypbl Npu OTCOEAUHEHHbIX
pazbemax MaHOMETPUYECKNX TEPMOMETPOB, Lienn KOTOPbIX UCMbITbIBA-
I0TCH OTAENBHO.

3HayeHune ncnbiTatenbHOro HanpsxeHns — 1 kB. MpogomknTensHOCTbL
UCnbITaHst — 1 MUH.

3HaveHne NCnbITaTeNbHOro HAMPSXXEHUSA NPY UCTbITAHUSX MAaHOMETPU-
yeckmx TepmomeTpoB — 750 B. NpogomKuTensHOCTb UCMbITaHUSA — 1 MUH.

Ta6bnuua 4.4.15 - UcnbiTaTenbHble HanpsbkeHUsa Yactortom 50 My
repMeTU3MpoBaHHbIX CUIIOBbLIX TPaHCccopMaTopoB

Knacc HanpspkeHus McnbiTatensHoe HanpshkeHue, KB
TpaHchopmaropa, kB Yy U3rotoBuTEnNs npv BBOAE B AKCNIyaTaLmio
3 10 9,0
6 20 18,0
10 28 25,2
15 38 34,2
20 50 45,0

4.4.6.4 N3mepeHune conpoTUBNEHUS OOMOTOK NOCTOAHHOMY TOKY

lMpoBoanTCS Ha BCex OTBETBMNEHUSAX, €Cny B NacrnopTe TpaHcopmaro-
pa HeT Apyrnx ykasaHum.

Mpw Hanuyum peBepca unu rpybon CTyneHn N3MepeHnst NPOBOANTCS
Ha OOHOM MOMNOXeHUW peBepca unu rpybor CTyneHu nNnioc O4HO Nonoxe-
Hne nsbuparens nocne cpabatbiBaHMsA npean3bupaTens.

ConpoTtuBneHns o6MOTOK TpexdasHbIX TpaHCHOPMaTopoOB, U3MEPEH-
Hble Ha O[MHaKOBbIX OTBETBMNEHNSX PasHbIX a3 Npu oAMHAKOBOW Temne-
paType, He [OMXKHbI oTNnyaTtbest bonee Yyem Ha 2 %. Ecnun ns-3a KOHCTPyK-
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TMBHBIX OCOBEHHOCTEN TpaHcdopmaTopa 3TO PacXoXOeHne MOXET ObiTb
OOnNbLWMM U OHO YKa3aHO B TEXHWYECKOW OOKYMEHTauuu WU3roToBUTENS,
cnegyeT pyKoBOACTBOBAaTbCSl HOPMOW Ha AOMYCTMMOE pacxoxaeHue, npu-
BEeZleHHOV B nacnopTe TpaHcdopmaTtopa.

3HayeHne conpoTuBreHns obMOTOK ogHoMasHbIX TpaHcdopmaTopoB
nocrne TemnepaTtypHOro nepepacyeta He JOMMKHO oTnu4yaTbes Gonee Yem
Ha 5 % OT UCXOAHbIX 3HAaYEHUIA.

Mepen w3MepeHneMm COMNpPOTMBMEHNS OOMOTOK TpaHcopMaTopoB,
CHabXXeHHbIX YCTPOMCTBaMU PEryrnMPOBaHUS HanpshXKeHWsi, cnegyeT npo-
M3BECTU HE MEHEE TPEX MOMHbIX LIMKIOB MEePEKIIOYEHNSI.

4.4.6.5 TMpoBepka koacpcpuymeHTa TpaHcopmaumum

MpoBepka koadurLmeHTa TpaHcopMaL M NPOBOANTCS Ha BCEX CTY-
neHsax nepeknoyveHns. KoadduruneHT TpaHchopmauum AOmKeH oTnmyaTh-
cs1 He bonee 4eM Ha 2 % OT 3HaYeHUN, MOMNyYEHHbIX HA TOM Xe OTBETBIe-
HUW Ha Opyrux dasax, UM OT AaHHbIX N3roTOBUTENS.

Ona TpaHcdopmatopoB ¢ PIH pasHuua mexay koadduumneHTa-
MU TpaHcdhopMauun He [OIKHA NpeBbllaTb 3HAYEHWs CTYMeHu pe-
rynmpoBaHus.

B cny4ae HEBO3MOXHOCTM n3aMepeHns asHoro koadduuneHTa gony-
CKaeTCcs n3MmepeHue NMHenHoro koadduumeHTa.

4.4.6.6 MpoBepka rpynnbl coegMHeHUs 06MOTOK TpexdasHbIx
TpaHccopMaTopoB U NONSAPHOCTU BbIBOAOB 0AHO(a3HbIX
TpaHccopmaTopoB

lMpoBepka nNpoBOAMTCS, €CnuM OTCYTCTBYKOT MACMOPTHble OaHHble
MMM eCTb COMHEHUs1 B AOCTOBEPHOCTM 3TUX AaHHbIX. [pynna coeauHe-
HWUI OOMKHa COOTBETCTBOBATb MACMOPTHLIM AaHHbIM TpaHcopmaTo-
pa, a NoNsiPHOCTb BbIBOAOB — 0003HA4YeHUsIM Ha Kphblllke Gaka TpaHc-
cdopmaTtopa.

4.4.6.7 N3mepeHMUe NoTepb XONIOCTOro xoaa

M3mepeHune npoBogutcs y TpaHcgopmaTopoB MoLiHocTbio 1000 kB-A
1 Gonee npu HanpskeHWW, NOABOAMMOM K 0OMOTKE HU3LLEro Hamnpsixe-
HUSl, PABHOM yKa3aHHOMY B MPOTOKONE WCMbITaHUA M3roToBUTENS (na-
crnopte). Y TpexdasHbiXx TpaHCcOopMaToOpOB NOTEPU XONOCTOrO Xoaa U3-
MepsIIOTCS Npu ogHodas3HOM BO30YXXAEHUN MO CXEMaM, NMPUMEHSIEMbIM
N3roTOBUTENEM.
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Y TpexdasHbIX TpaHCHOPMaTOPOB COOTHOLLEHWE MOTEePb Ha PasHbIX
drazax He JOIMKHO OTNMYATLCHA OT COOTHOLLEHWUI, NPUBEAEHHbIX B MPOTOKO-
ne vcnbITaHU n3rotoBuTens (nacnopte), 6onee yem Ha 5 %.

Y ogHoasHbIX TpaHCHOPMaTOPOB OTIMYME M3MEPEHHbIX 3HAYEHUN
noTepb OT UCXOAHbIX He AOMKHO npeBbiwaTb 10 %.

Ecnu cooTHoweHre noTtepb He oTnunyaeTcs 6onee 4Yem Ha 5 % no
CPaBHEHUIO C JAaHHLIMU U3rOTOBUTENS, pa3peLlaeTcs He NPOBOAUTL pas-
MarHuynBaHue oOMOTOK, B MPOTMBHOM Criyyae pasMarHuymBaHue obmo-
TOK 0bsA3aTenbHO.

4.4.6.8 NamepeHne cONpPOTUBIIEHNS KOPOTKOrO 3aMblKaHusA (Z)
TpaHcdopmaTopa

M3mepeHne nposoamnTca y TpaHcopmaTopoB MOLLHOCTBIO 63 MB-A
n 6onee.

[Ona TpaHcdopmaTtopoB C YCTPOMCTBOM perynmpoBaHus Hanpsi-
KEHWS Nof Harpyskon Z usmepsieTcst Ha OCHOBHOM M OBOMUX KpanHux
OTBETBIEHUSAX.

3HaveHuss Z He [OOMKHbI NpeBblliaTbh 3HadYeHne, onpeaerieHHoe Mo
HanpspkeHuto K3 (u,) TpaHchopmaTopa Ha OCHOBHOM OTBETBIIEHUM, 6O-
nee 4yem Ha 5 % unu 6onee 4Yem Ha 3 % OT AaHHbIX U3rOTOBUTENS.

4.4.6.9 MpoBepka paboTbl NepeKksiyalLLero ycTpomcTea

[poBoguMTCst B COOTBETCTBUM C YKa3aHNAMU N3rotoButens.

4.4.6.10 UcnbiTaHue 6aka Ha NNIOTHOCTb

McnblTaHuaM nogsepratoTcs Bce TpaHcopmMaTopbl, KpOMe repMeTuy-
HbIX M HE NMELMNX pacCLLUMPUTENS.

McnblTaHne npoBogmnTCS:

- y TpaHcdopmaTopoB HanpsbkeHnem o 35 kB BKNOUUTENBHO —
rmgpaBnMyeckuMm AaBrieHMeM cTonba macna, BbiCOTa KOTOPOro Hag
YPOBHEM 3anofiHEHHOro pacwuputensa coctasnseTt 0,6 M, 3a ucCkmo-
YeHneMm TpaHcopMaTopOB C BOMHUCTLEIMKM BakamMu M NnacTUH4YaTbIMU
paguatopamMu, Ans KOTOPbIX BbicoTa cTonba macna npMHMMaeTcs paB-
Hon 0,3 m;

- y TpaHcOpPMaToOpOB C MSIEHOYHOW 3alLMTON Macra — CO3[aHVeM
BHYTPY rmbko 060mo4kn n3bbITouHoro AaeneHus sosgyxa 10 klla;
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— y OCTasnbHbIX TPaHCHOPMATOPOB — CO3OaHMEM M3ObITOYHOrO AaB-
neHus asorta unu cyxoro Bosayxa 10 klMa B HagmacnstHoM NpocTpaHcTBe
pacwmpuTens.

MpopomknTensHOCTb UCTBbITAHMA BO BCEX Criyyasix — He MeHee 3 u.
Temnepatypa macna B 6ake npu uMcCnbiTaHUSIX TpaHCHOPMATOPOB Ha-
npskeHnem o 110 kB BkntoumTensHo — He Hmxke 10 °C, ocTanbHbIX —
He Hmxe 20 °C.

TpaHcopMaTop cuMTaeTcss MacnonsoTHbIM, €Cn OCMOTPOM Mocre
UCMbITaHNsi TeYb Macrna He obHapyXeHa.

4.4.6.11 MpoBepka yCTPONCTB oxNaxaeHus

Pexxum nycka n paboTbl oxnaxkgaroLwmx YCTPOWCTB OOMKEH COOTBET-
CTBOBaTb YKa3aHUAM U3roToBUTENA.

lMpoBepka yCTPOMCTB OXNaXAeHWUs NPOBOAUTCH B COOTBETCTBUM C TEX-
HUYEeCcKown p,oxymeHTau,mePl no aKcnnyataunn CUCTEMbI OXNnaXXaeHus, BXo-
OdLLen B KOMMNEKT TEXHNYECKOW AOKYMEHTaLMN N3roTOBUTENS Ha AaHHbIN
TpaHcdopmarop.

4.4.6.12 TMpoBepka NnpeaoxpaHUTENbHbIX YCTPOMCTB

MpoBepka NpefoXpaHUTENBHOMO M OTCEYHOrO KIlanaHoB, a Takke npe-
[OXPaHUTENbHOW (BbIXMOMHOI) TPYGbl MPOBOAMTCS B COOTBETCTBUM C Tpe-
GOBaHUSIMY TEXHUYECKOW JOKYMEHTALMN U3rOTOBUTENS.

4.4.6.13 lMpoBepkKa 1 UcnbITaHUsA ra3oBOro pene, pene AaBreHUA
W CTPYWHOrO pene

MpoBepka u UCMbITaHUS NPOBOASATCA B COOTBETCTBUWN C TEXHUYECKOM
JOKyMeHTaLMel Mo aKcrniyaTaummy COOTBETCTBYIOLLMNX pene.

4.4.6.14 TpoBepka cpeacTB 3alMUTbl Macrna oT BO3AencTBus
OKpyXaloLiero Bo3ayxa

MpoBepka BO3AyXOOCYLUUTENS], YCTAHOBOK MIIEHOYHOM 3alLmThl Macna,
TEPMOCUEOHHOTO 1N afcopoupytoLLero unsTpa NPOBOAUTCSA B COOTBET-
CTBUU C yKa3aHUAMU U3rotoBuUTeNA.

Bnarocogep:xaHue cunukarensi, NoAroToBreHHOro A5t TEPMOCUOHHBIX
1 apcopbupyrowmx unsTPoB, AOMKHO 6bITb He 6onee 0,5 % no macce.
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4.4.6.15 dasnpoBka TpaHccopmaTopoB

[OmKHO MMeTb MeCcTO coBrageHue a3 BTOPUYHbLIX HanpsKeHUn y

TpaHcopMaToOpPOB, BKIOYAEMbIX Ha napannesnbHyo paborTy.

4.4.6.16 UcnbiTaHMe TpaHCcOpPMATOPHOro Macna

CBexee Macro nepes 3anvBkoi BHOBb BBOAUMbIX TpaHC(OpMaTopoB,
npubbiBatoLLMX Ge3 Macna, A0MKHO GbiTb UCMbITAHO MO NoKasaTensiM rpa-
bl 4 Tabnnupbl 4.4.43.

Tabnuua 4.4.16 - O6bem ucnbiTaHU TPaHChOPMaTOPHOro Macra CUNoBbIX
TpaHcdgopmaTopoB (No nokasaTtensam Tabnuubl 4.4.43)

B npouecce xpa-

B Tequ@e HEHMS TPaHC- Mpu BBOAE B 3KC-
10 gHeit hopMaTOpOE nnyaraumio
nocne
McnbiTyembli 06bekT | npubbiTus MpumevaHne
Tpatc- - _— nocre nepeq
op- 3anvBKK | BBOOOM B
pa3 pa3s
matopa |s 3 mec.| s 6 mec, |(AOTMBKM)| Bkcnnya-
macna Tauuo
1. Cunosble TpaHc- [ns TpaHcdop-
dopmaTopbl: MaTopoB ¢ nrne-
HOYHOW 3aLLUTON
HanpsbkeHuem o 1 1 macna fo-
35 kB mowHOCTbIO NOMHUTENBHO
no 630 kBA Bknto4m- onpepenseTcs
TenbHO rasocoaepaHvie
HanpsXxeHnem 1 1 1-5,7 1-5,7
6—10 kB MoLHOCTbIO
630 KBA BkntoumTenb-
Ho 6e3 PIMH
HanpshkeHnem 1 1 1-5,7 1-5,7 | Y TpaHcdop-
6—10 kB mMoLHOCTbIO MaTopoB BCEX
630 kBA BkntoumTEnNb- HanpsxeHun
Ho ¢ PMNH mMacno u3 6aka
KOHTaKkTopa
HanpskeHvem 35 kB 1 1 1-5,7 1-7 PIH Ha Bna-
MOLLHOCTbIO Gornee rocogepxaHune
630 KBA 6e3 PMH MCnbITbIBAETCS
B COOTBETCTBUM
HanpsixeHvem 35 kB 1 1 1-5,7, 1-7, C TEXHUYECKOMN
MOLLHOCTbIO Gonee Xpomaro- | XpOMaTo- | nokyMeHTauunen
630 kBA c PMH rpacou- | rpadu- | parotoBuTtens
yeckumn Yecknn
aHanu3 | aHanu3
mMacna macna
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OkoH4yaHue mabnuuybi 4.4.16

B npouecce xpa-

B TEYEHME | eLing TpaKc- Mpu BBOAE B 9KC-
10 gHen opMaTopoB nnyartauuo
nocne
WcnbiTyemblii 06beKT | NpubbiTus Mpymevanve
TpaHc- onuH onuH nocne nepen

3anuvBKkn | BBOOAOM B
dop- A

pas Pas 1 onmekn)| skcnnya
maTopa | 3 mec.|B 6 mec. v
Macna | Tauuio

HanpsixeHvem 110 kB 1,4,6 1,6 1-7, 1-7,
MOLLIHOCTbIO MEHee Xpomarto- | XpomaTo-
63 MBA rpacu- | rpadwm-

yeckum Yeckum
HanpsxeHnem 110 kB aHanus3 | aHanus
MoLLHOCTb 63 MBA macna macna
n 6onee

HanpshkeHnem 220 kB
1 Bbile

2. KoHTakTop 1,4 1

M3 repmeTnsmpoBaHHbIX TpaHcgopmaTtopoB npoba macna He oTbu-
paetcs.

[ns TpaHcdhopmaTopoB, nocTaensiembix 6e3 macna, NpoBoauTCst Uc-
nbiTaHMe OCTaTKOB Macna (goHHas npoba) B 6ake TpaHcdopmaTopos. Mpu
MCNbITAHUSIX NPOBepsSieETCA NPOOMBHOE HanpsXeHue u BnarocogepxaHue
octaTkoB Macna. MpobuBHoe HanpsikeHne OOMKHO ObiTb He Hmke 50 kB,
a BrarocogepxaHue He BblLle:

0,0025 % — y TpaHccdopmaTopoB HanpskeHveM 110-330 kB;

0,0020 % — y TpaHcchopmaTopoB HanpsikeHnem 750 kB.

O6bem ncnbITaHWn TpaHCOPMAaTOPHOro Macra CUroBbIX TpaHcgop-
MaTopoB Mo NpubLITUM, NPV XPaHEHUU 1 BBOAE B SKCMyaTauuto npuBeaeH
B Tabnuue 4.4.16.

PesynbraTbl UCMbITAHUIA YYUTBIBAOTCA MPU KOMMIEKCHOW OLIEHKE CO-
CTOSIHWUSI TpaHCcopMaTopa Nocne TPaHCMOPTUPOBKM.

4.4.6.17 WcnbiTaHne BKIIOYEHMEM HAa HOMUHarNbHOE HanpskeHue

BkntoyeHne TpaHcOpMaToOpoB MPOBOAUTCH HA Bpemsi He MeHee
30 MWH. B TeyeHWe 3TOro BPEMEHM OCYLLECTBNSETCS MPOCyLUIMBaHNE 1
HabnogeHne 3a cCocTosHMEM TpaHcdopmaropa.

B npouecce ncnblTaHuin He JoSMKHbI HabnoaaTbCs ABMNEHNs, yKasbl-
BaloLLMe Ha HeYL0BNEeTBOPUTENBHOE COCTOsIHME TpaHcdopmaTopa.
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TpaHcdhopmaTopbl, CMOHTMPOBaHHbIE MO cxeMe Oroka ¢ reHepa-
TOpPOM, peKoOMeHAOYyeTCA BKMk4YaTb B CeTb NOoABbEMOM HaNnpaAXeHua
C Hyns.

4.4.6.18 UcnbiTaHue BBOOOB

CnepnyeT NpoBOANTbL B COOTBETCTBUM C 4.4.23.

4.4.6.19 WUcnbiTaHMe BCTPOEHHbIX TpaHchopMaTopoB TOKa

CnenyeT NnpoBoaAWTbL B COOTBETCTBUM C 4.4.7.8.

4.4.7 U3mepuTtenbHble TpaHCOpMaTOpPbl TOKA

a) O6Lupre nonoxeHwus.

HononHuTtenbHble TpeboBaHNA K UCMbITAHUSAM U NpoBepKam Afs OT-
OenbHbIX BUOOB TPaHC(OPMaTopoB TOKa, CBSA3@HHbIX CO cneuudurkon
UX KOHCTPYKUMW 1 Ha3HadeHus, yctaHaenmBatoTcsa THIA Ha TpaHcdop-
MaTOpbl TOKa KOHKPETHbIX TUMOB.

6) MeToabl ncnbiTaHW (NPOBEPOK) N U3MEPEHWI.

Mpu ncneiTaHnsx cnegyet yuntelieatb TpeboaHua MTOCT 7746 u nyH-
kTa 4.4.7 HacTtosiero TKT1.

4.4.7.1 N3mepeHue CONPOTUBIEHUS U3OMNALUN

MamepeHne conpoTuBEHNST OCHOBHOM M30M5LMM TpaHcopMaTopoB
TOKa, U30MAUMN U3MEPUTENBHOMO KOHAEHcaTopa W BblBOAA NOCREAHEN
obknagkm BGyMakHO-MacnsiHOM M30MALMM KOHAEHCATOPHOro Tuna npoBo-
antca meraommetpom Ha 2500 B.

M3mepeHne conpoTMBNEHUSI BTOPUYHBIX OBMOTOK U MPOMEXYTOUHbIX
0BMOTOK KackafHbIX TPaHCOPMAaTOPOB TOKA OTHOCUTENbHO LIOKOMNS Mpo-
BoauTca meraommeTtpom Ha 1000 B.

M3mepeHHble 3Ha4YeHUsi CONPOTUBIIEHNS U30MALMN OOIMKHbI ObiTb He
MeHee npuBedeHHbIX B Tabnvue 4.4.17.

Y KackagHbIX TpaHCGOpMaTopoB TOKa CONPOTUBIIEHVE N30MALUN U3Me-
psieTcs Ans TpaHcopmartopa Toka B Lenom. MNpu HeyaoBNeTBOPUTENbHbIX
pesynbratax Takux M3MepeHuin ConpoTUBREHNE N30NALUN AONONMHNTENBHO
N3MepseTcs No CTyneHsM.
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Ta6bnuua 4.4.17 — [lonycTUMble BENIMY4MHbI CONPOTUBNEHUA usonsiuum, MOwm,

He MeHee
Knacc Hanps- Ocros- | - Vismepu- HapysHble| BTopuuHble | MpomeskyTou-
Has U30- | TerbHbIN
XeHusi, kB cnou obmoTku* Hble 06MOTKM
nauma BbIBO/

335 1000 - - 50(1) -
110-220 3000 - - 50(1) -
330-750 5000 3000 1000 50(1) 1

* ConpoTuBNEeHUs N30MALUM BTOPUYHBIX OBMOTOK NpuBeAeHbl: 6e3 ckobok — Npu oTKMHo-
YeHHbIX BTOPUYHBIX LIENsX, B CKOBKAxX — C MOAKIMIOYEHHBIMW BTOPUYHLIMU LIEMNAMU.

4.4.7.2 U3mepeHue tg 6 nsonauum

NamepeHns tg & TpaHcdoOpmaTtopoB TOKa C OCHOBHOWM OymakHO-
MacrnsiHoW nsonsumen npoBogsaTcs npun Hanpsixenun 10 kB.

M3mepeHHble 3Haderus, npuBefeHHble K Temnepatype 20 °C, 4OmkHbI
6bITb He Oonee ykasaHHbIX B Tabnuvue 4.4.18.

Y KackagHbIX TpaHchOpMaTopoB Toka tg & OCHOBHOW M30NSALUM n3Me-
psieTcst Ansa TpaHcdopmartopa Toka B Lenom. MNpy HeyaoBneTBOpUTENbHBbIX
pesynbratax Takux namepeHuii tg & OCHOBHOMN M30NSLMW AOMONHUTENBHO
NPOBOAUTCS N3MEPEHME MO CTYMNEHAM.

N3amepeHne tgd TpaHcdhopmaTopoB ¢ mMacnobapbepHon m3onsuuen
He MPOoBOAMNTCS.

Ta6nuua 4.4.18 — MNpuBeaeHHbIe k TeMnepaTtype 20 °C npefenbHble 3Ha4€HUA
tgd, %, OCHOBHOM M30NALMU TPaHCOPMaTOPOB TOKa

HomuHanbHoe HanpsikeHue TpaHcopmaTopoB
Tun nsonauum ToKa, kB
3-15|20-35| 110 | 220 | 330 500 750
BymaxHo-6akenutoBas 30 | 25 | 20 - - - -
OcHoBHasi bymaxHo- - 25 | 20 1,0 [He 6onee 150 % ot n3-
mMacnsiHasi U KoHAaeHca- MEpPEHHOTr0 U3roToBUTE-
TOopHas nem, Ho He Bbilwe 0,8

4.4.7.3 UcnbiTaHMe NOBLIWEHHbLIM HanpsibkeHneM Yyactotom 50 My

a) McnblTaHye NoBbILLEHHBIM HaMpPskeHeM OCHOBHOW M30MsLIMK.
3Ha4YeHUs1 UCNbITATENBHOMO HAaMPSPKEHUSI OCHOBHOW M30MsALUMU NpuBe-
JeHbl B Tabnuue 4.4.14.
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[OnuTenbHOCTb McnbITaHMA TpaHcdopmaTopoB Toka ¢ hapdopoBoi
BHELLUHEN nsonsaumen — 1 MUH, C OpraHM4eckomn nsonsaumen — 5 MuH.

[onyckaeTca npoBedeHWe UCMbiTaHWA TpaHcOpMaTopoB TOka CO-
BMECTHO C OLUMHOBKOW. TpaHcdopMaTopbl TOka HanpshkeHvem 6onee
35 kB He nogBepratTcs UCTbITaHNSIM NOBLILLIEHHBIM HaMpPsXeHUEM.

6) WcnbiTaHWe MNOBbLIWEHHBIM HaNpPsKEHWEM U30MSLMUM BTOPUYHBIX
0OMOTOK.

3HayeHne MCMbITaTENbHOMO HanpshXeHWs ANns U30MAUMM BTOPUYHBIX
06MOTOK BMECTE C MPUCOEAUHEHHBIMW K HUM LIENsiMU NpUHMMAaETCS paB-
HbiM 1 KB.

MpofomKUTENBHOCTb MPUMOXEHNUST UCMBbITATENBHOTO HaMnpsHKeHUs —
1 MUH.

4.4.7.4 CHATMe XapaKTepUCTUK HamMarHM4mMBaHusA

XapakTepuctuka CHMMaeTCsl MOBbILEHNEM HanpshKeHUs Ha OOHOW 13
BTOPUYHbBIX OOMOTOK 40 Havana HacblWweHusi, Ho He Bbiwwe 1800 B.

Mpun HannMumMn y o6MOTOK OTBETBINEHWUI XapaKTepuUcTka CHUMaeTCsl Ha
paboyem OTBETBMEHUN.

CHsATasa xapakTepucTka ConoCTaBnseTcs C TUNOBON XapakTepUCTUKON
HaMarHW4MBaHUst UMK C XapakTepuUcTUKamMy HaMarHM4YMBaHUst UCMpPaBHbIX
TpaHCcOPMaTOPOB TOKA, OAHOTUMHbBIX C NPOBEPSIEMbIMMU.

OTnnYns OT 3HAYEHUI, N3MEPEHHbBIX U3TOTOBUTENEM, UINN OT U3MEPEH-
HbIX Ha McnpaBHOM TpaHcdopmaTope Toka, OOHOTUIHOM C NPOBEpPSiEMbIM,
He JomkHbl npesbiwaTb 10 %.

4.4.7.5 N3mepeHue koacpcpuumeHTa TpaHccpopmaumum

OTKINOHEHME U3MEPEHHOro KOadULIMEHTa OT yKa3aHHOMo B nacnopre
WK OT M3MEPEHHOTO Ha UCMPaBHOM TpaHcopMaTope Toka, OAHOTUMHOM
C NpOBEPSiIEMbIM, HE AOMKHO npeBbiwaTh 2 %.

4.4.7.6 U3mepeHue conpoTUBIIEHUSI OOMOTOK NOCTOAAHHOMY TOKY

MamepeHne npoBogutcs y TpaHcOpMaTopoB TOKa Ha HanpshkeHue
110 kB v BblWwe.

OTKMNOHEHNE W3MEPEHHOTO COMPOTUBIEHMSA OOMOTKM MOCTOSIHHOMY
TOKY OT MacrnopTHOro 3HaYeHWs1 UM OT M3MEPEHHOro Ha Apyrux dasax
He [OoImKHO npeBbiwaTth 2 %. MNpu cpaBHEHUN U3MEPEHHONO 3HAYEHUsI C
NacnopTHbIMU AAHHBIMU M3MEPEHHOE 3HAYEHUE COMPOTUBIIEHNST AOIDKHO
NPVBOANTBLCA K TEMMEPAType UCMbITaHUA U3rotoBuTeneM. Npu cpaBHeEHUM
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C Apyrmmu asamv n3amepeHus Ha Bcex padax AOMmKHbI MPOBOANTLCS Mpn
OOHON W TOW e TemnepaType.

4.4.7.7 UcnbiTaHnA TpaHccopMaTOpHOro macna

Mpu BBOOE B 3KCMMyaTauuilo TpaHC(OPMAaTOpPOB TOKa CBEXEee Cyxoe
TpaHcdhopMaTopHOe Macro A0 WM Nocrne 3anvBku (4ONuBKK) B TpaHcdop-
MaTopbl AOMMKHO ObITb UCMBITAHO B CrieaytoLem oobeme:

— Yy TpaHcdopMaTopoB ToKa HanpsikeHnem go 220 kB — no nokasaTte-
nam 1-7 tabnuupl 4.4.43;

— Yy HerepMeTU4HbIX TpaHcopMaTopoB Toka HanpsikeHnem 330 kB,
He OCHALLEHHbIX CUCTEMOW KOHTpONs nof pabodvMm HanpsxeHvuem, — no
nokasarenam 1-7 tabnuupbl 4.4.43;

— Yy ocTanbHbIX TpaHchopmaTopoB Toka HanpsbkeHneM 330 kB — co-
rNacHO TEXHWYECKOW JOKYMEHTaun U3roToBUTEnNs.

Y MacnoHanonHeHHbIX KackagHbIX TPaHCHOPMaTOpOB TOKa OLEHKa Co-
CTOSHUS TpaHCOPMAaTOPHOrO Macrna B KaAoW CTyMeHW MPOBOAMTCS MO
HOpMaMm, COOTBETCTBYHOLLUM paboyeMy HanpsXKEeHNO CTYMNEHN.

4.4.7.8 UcnbiTaHMe BCTPOEHHbIX TPAaHCPOPMaATOPOB TOKa

MpoBogutcsa no 4.4.7.1, 4.4.7.36, 4.4.7.4—-4.4.7.6. VIamepeHune conpo-
TUBMEHUS U30NSALUMM BCTPOEHHbIX TpaHCcopMaToOpoB TOKa NPOBOAUTCS
MeraoMMeTpoM Ha HanpskeHne 1000 B.

I3mepeHHOe ConpoTUBIEHNE U30MALUN Be3 BTOPUYHbLIX Liernein OOMmK-
HO ObITb He MeHee 10 MOm.

[onyckaeTcss u3MepeHue COMPOTUBIIEHUS U30MNALMU  BCTPOEHHbIX
TpaHcopMaTopoB TOKa BMECTe C BTOPUYHbIMY LiensiMn. N3amepeHHoe co-
NPOTUBNEHNE U30NSALMM OOIMKHO ObiTb HE MeHee 1 MOM.

4.4.8 N3meputenbHble TpaHcopMaTopbl HaNpPsXKeHUs

a) O6Lme nonoxeHus.
TpeboBaHuWsA K UCMbITaHUAM U NpoBepkam Ans TpaHCchopMaTopoB Ha-
npsbkeHns yctaHasnueatotca [OCT 1983.

4.4.8.1 AneKkTpoMarHUTHble TPaHCOpPMaTOPbI HaNpPsXKeHUs

a) NiamepeHune conpotuBneHns n3onsiLmm obMoTok.
M3mepenune conpotueneHus nsonsuyum no NOCT 1983 nposoanTcs me-
raoMmeTpom Ha HanpsbkeHve 2500 B anga nepBuyHbIX OOMOTOK He3as3eM-
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nsembix TpaHcopmaTopoB 1 Ha HanpsbkeHne 1000 B — ans nepBuYHbIX
06MOTOK 3a3eMnsieMblX N BTOPUYHBbIX OOMOTOK BCEX TpaHC(OpmMaTopoB
HanpsKeHns.

V3amepeHHble 3HaYeHns CONPOTUBMIEHNS N30NSALMN OOIMKHbI ObITb HE Me-
Hee npvBeaeHHbIX B Tabnuue 4.4.19.

0) VicnbiTaHne NOBbILLEHHBIM HanpshkeHem yactoton 50 M.

McnbitaHma nsonsauumn obMotkn BH noBbILWEHHBIM Hanps)KeHnem npo-
BOASATCA AN TpaHCHOPMaTOPOB HANPSXXEHNS C U30MSLMen BCeX BbIBOOOB
06moTkn BH aTux TpaHchopmaTopoB Ha HOMMHANbHOE HanpshKeHne.

3HayYeHns MCNbITATENbHOTO HANPSPKEHUA OCHOBHOW M30MAUMU MpuBe-
neHbl B Tabnuue 4.4.14.

[OnuTenbHOCTbL MUCMbITaHMA TpaHCOPMATOPOB HanpsKeHus ¢ dap-
(POpOBOW BHELUHEN M3onsumen — 1 MUH, C OpraHMYecKkon usonaunen —
5 MUH.

3Ha4yeHne UCMbITaTeNbHOMO HanpPsXKeHWs ANS U3onAuUMM BTOPUYHBIX
06MOTOK BMeCTe C MPUCOEANHEHHBIMW K HAM LiensmMu NpUHUMaeTcs pas-
HbiM 1 KB.

[MpoaomKUTENbHOCTL MPUMOXEHUS UCMBITATENbHOTO HanpsiKeHus —
1 MUH.

Ta6bnuua 4.4.19 — lonycTUMble BeNIM4MHbI CONMPOTUBNEHUSA U3ONSALIUM,
MOM, He MeHee

Knacc Hanps>XeHu4d, OcHoBHas BTOpVI‘-IHbIe CBHSy}OLLl,VIe
kB n3onaums obmoTkn* obmoTkn*
3-35 100 50(1) 1
110-330 300 50(1) 1
* ConpoTVBNEHUS N30MsLMN BTOPUYHBIX OOMOTOK npuBeaeHbl: 6e3 ckobok — npu oTkmto-
YeHHbIX BTOPUYHbIX LiensiX; B CKOBKax — C NOAKMHOYEHHBIMU BTOPUYHBIMU LIENSIMU.

TpaHcdopmaTopbl HanpsKeHUst ¢ ocnabreHHon u3onsumen BbiBoAa
o6moTkM BH rcnbITbIBalOTCS MHAYKTMPOBAHHBIM HanpsXeHnem ¢ Koaddu-
LMEHTOM MCMbITAaTENbHOrO HanpshKeHusi, paBHbIM 1,3, Npy 9TOM OCHOBHas
1 OONOMHUTENbHas OOMOTKM HU3KOW CTOPOHbI AOMKHbI ObITb COeQNHEHBI
rnocnenoBaTernbHO.

B) lamepeHune conpoTuneHms 06MOTOK MOCTOSIHHOMY TOKY.

M3mepeHne conpotuBneHns o6MOTOK MOCTOSIHHOMY TOKY MPOBOAUTCS Y
CBSA3YIOLLMX 0OMOTOK KackagHbIX TpaHC(OPMaTOPOB HaNpsKeHUs.

OTKMNOHEHME W3MEPEHHOTO COMPOTUBIIEHMSA OOMOTKM MOCTOSIHHOMY
TOKY OT MacrnopTHOro 3Ha4YeHus1 UM OT M3MEPEHHOro Ha Apyrux dasax
He JOmKHO npeBbiwaTb 2 %. [Npu cpaBHEHUU U3MEPEHHOIO 3HAYeHUs C
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NacrnopTHbIMA AaHHBIMU U3MEPEHHOE 3HaYeHVe COMPOTUBIIEHUS OOIMKHO
NpUBOANTBLCS K TeMNepaType UCMbITaHni narotosutenem. lNpn cpaBHeHnn
c apyruMmu dhazamy U3aMepeHus Ha Bcex dasax AOIMKHbI MPOBOANTLCS NpuU
OOHOMN W TOW Xe TemnepaType.

r) VicneiTaHne TpaHchopmaTopHOro macra.

Mpun BBOAE B 3KCMnyatauuio TpaHCHOPMAaTOPOB HaMpsXeHWUs Macro
OOMKHO ObITb MCMbITAHO B COOTBETCTBMM C Mokasatensamu 1-7 Tabnu-
ubl 4.4.43.

Y MacrnoHanonHeHHbIX KackagHbIX TPaHCOPMAaTOpPOB HamnpsiKeHUs
OLieHKa COCTOSIHMSA Macra B OTAEMbHbIX CTYNEHSAX NPOBOANUTCS NO HOpMaM,
COOTBETCTBYIOLLUM paboyeMy HaMpsHKEHUIO CTYMEHMN.

4.4.8.2 EMKOCTHbIe TpaHcopMaTOpbl HanpsXKeHus

a) MicnblTaHne KOHOEHCATOPOB AenuTenemn HanpskKeHus.

VcnbiTaHWs! KOHOEHCATOPOB AENUTENEN HAaNPsXKeHNs NPOBOASATCS B CO-
OTBETCTBUM C NyHKTOM 4.4.20.

6) NamepeHne conpoTnBNEHUS N30NALMU ANEKTPOMAarHUTHOTO YCTPOR-
cTBa.

MamepeHne conpoTuBneHMsT M30NsLMM 0GMOTOK MPOBOAMTCS MEraoMm-
meTpom Ha 2500 B.

ConpoTvBneHne n3onsauum He AOIMKHO OTNMYaTbCA OT YKa3aHHOro B
nacnopte 6onee yem Ha 30 % B XyALlyt0 CTOPOHY, HO COCTaBMsiTb HE Me-
Hee 300 MOwm.

B) McnblTaHne aneKTpoMarHMTHOro yCTPOMCTBa MOBbILLEHHBIM Hanps-
»xeHnem vactotom 50 Iu.

VcnbiTaHnsM nogBepraeTcs M3onsumnsi BTOPUYHbLIX 0OMOTOK 3reKTpo-
MarHWTHOrO YCTPOWCTBA.

VcnbiTatenbHoe HanpsikeHve — 1,8 kB.

OnnTenbHOCTb NPUNOXEHNS HaNpPsXKeHUs — 1 MUH.

r) UamepeHne conpoTmerneHms 06MOTOK MOCTOSIHHOMY TOKY.

Mpwn BBOAE B 3KCNNyaTauMio U3MepeHne ConpoTMBAEHNS 0BMOTOK no-
CTOSHHOMY TOKY MPOBOAWTCS TOMBbKO Ha MOMOXEHUW, BbICTABIIEHHOM W3-
rotoButenemM. ATO NOMOXEHME Ha MEPEKIoYaloLLEM YCTPONCTBE AOMKHO
ObITb ONIOMBMpOBaHO.

M3mepeHHble 3HaYeHust, NpuBeAeHHbIE K TemnepaType npu 3aBOACKUX
UCMbITAaHNSX, HE OOIMKHbI OTNMYaTbCA OT ykasaHHbIX B nmacrnopte Gonee
yeM Ha 5 %.

n) ViamepeHune Toka 1 noTepb XorocToro xoaa.

M3mepeHne Toka 1 noTepb XONOCTOro X0A4a NPOBOAUTCH NPU Hanpske-
HUSIX, YKa3aHHbIX B TEXHUYECKOW JOKYMEHTaunM N3rotToBUTens.
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MiamepeHHble 3HaYeHns He [OMKHbI OTNMYaTbCA OT YKasaHHbIX B na-
cnopte 6onee yem Ha 10 %.

e) VcnbiTaHne TpaHcdOpMaToOpHOro Macna M3 3reKTpoMarHUTHOro
YCTPOWCTBA.

Mepen BBOAOM B 3KCMyaTauuio onpegenseTcs NpobrBHOE Hanpsike-
HVe Macna U3 aNeKTPOMarHWTHOro YCTPOMCTBa. 3HaveHne NpobnBHOIO Ha-
npsXeHnst macna AomkHO 6biTb He meHee 30 kB.

Mpv BBOAE B 3KCMyaTaLMio CBEXEe Cyxoe TpaHCHOopMaTopHOE Macro
ANs 3anvBKY (BOMUBKM) 9N1EKTPOMAarHUTHOIO YCTPOMCTBA AOMKHO ObITh MC-
NblTaHO No nokasartenam 1—7 Tabnuubl 4.4.43.

X) NcnblTaHne BEHTUMbHBIX pa3psaHUKOB.

McnblTaHa NpoBOAATCA COrNacHo ykasaHusaMm nyHkTa 4.4.21.

4.4.9 MacnsiHble 1 aNeKTPOMarHMTHbIE BbIKIoYaTenu

a) O6Lme NonoXxeHwusl.

TemnepaTtypa OKpyatoLLero Bo3ayxa npu npoBeaeHUN UCTbITaHWIA Bbl-
KrnodaTens B NoOMeLLEeHNM 1 AN KOTOpbIX TeMnepaTypa He OroBopeHa UHbIM
ob6pasom, gormkHa 6biTb B ArnanasoHe ot nntoc 10 °C go nmtoc 35 °C.

Temnepatypa okpy»atoLLiero Bo3gyxa npu npoBedeHnn UCMbITaHW Ha
OTKPbITbIX NAOLLAZAKaX U B OTKPbITbIX KAMepax He HOPMUPYETCSI.

6) MeToabl ncnbiTaHW (MPOBEPOK) N U3MEPEHWIA.

VcnblTaHMe 3neKkTpUYeckon MPOYHOCTU M3ONALMKN BbIKMOYaTeNnen Ha
HOMMHanbHoe HanpsbkeHne go 220 kB u Bbiwe — no TOCT 1516.2 n NOCT
1516.3.

4.4.9.1 N3mepeHne conpoTUBEHUSA U3ONALUK:

a) NOABWXKHbBIX U HANPaBNSIOLWMX YaCTeN, BbINONHEHHbIX U3 OpraHuye-
cknx matepuanos. [NpoBognTca meraoMMeTpom Ha HanpsikeHne 2500 B.

ConpoTusneHre M3onaumMmn He JOMKHO ObiTb MeHbLUe 3HaYeHun, npu-
BEAEHHbIX HUXe:

HOMMHAIbHOE HanpsbkeHue BbiknoyaTens, kB 0o 10 15-150 220 u BblLLE;
conpoTueneHue mnsonsaumm, MOm 1000 3000 5000;

6) BTOPWYHbIX LieMnein, anekTpoMarHuToB yrnpasreHust U Apyrux YacTei

BblkMtovaTtens. [NposogunTcs B cooTBETCTBUN C 4.4.26.1.

4.4.9.2 UcnbiTaHue BBOAOB

[poBoguTcs B cooTBETCTBUM C 4.4.24.
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4.4.9.3 OueHKa COCTOSIHMSA BHYTPUOaAKOBOW U3ONALUN U
M30NALMN AyroracuternbHbIX YCTPOUCTB

OueHka npoBoanuTcs y 6akoBbIX MacrsHbIX BbIKIOYaTeNen Ha Hanps-
xeHne 35 kB B Tom cnyyae, ecnu npu namepeHumn tg & BBOAOB Ha MOJHO-
CTbl0 COOpaHHOM BbIKIOYATENE MOMYyYeHbl MOBbILEHHbIE 3HAYeHMs MO
CpaBHEHMIO C HOpMaMu, NpuBeAeHHbIMKU B Tabnvue 4.4.41.

BHyTpnbakoBas n3onsauus v m3onsaums OyroracuternbHbIX YCTPOWCTB
noanexar CyLLUKe, €CMny UCKITIYEHWE BIUSIHUSE STOW U30MSILUN CHIDKAET 13-
MepeHHbI tgd 6onee YeM Ha 4 % (abcontoTHoe 3HaYeHue).

4.4.9.4 WcnbiTaHne U30NSALUM NOBbIWEHHbIM HanpsiXXeHuem
yacTtotomn 50 lNy:

a) ONopHOW N30NALMM U U30NSILMK BbIKIHoYaTene OTHOCUMTENBHO Kopnyca.

MpoBoauTca Aons BbikNtoyatenen HanpsbkeHnem o 35 kB. Wcnbita-
TEeNbHOE HanpshkeHWe ANs BblKMovaTenen NnpuHUMaeTCs B COOTBETCTBUN
C AaHHbIMK Tabnmubl 4.4.20. MNpoaomKUTENbHOCTb NPUOXEHUST HOPMUPO-
BaHHOrO UCMbITAaTENbHOMO HaNpPsXKeHNst — 1 MUH.

AHanorM4Homy UCnbITaHNKO LOIMKHA NOABEPraTbCs U30MNALMS MEXKOH-
TaKTHbIX pa3pbIiBOB MacrsiHbIX BblkoyaTenen 6—10 kB.

Ta6bnuua 4.4.20 — UcnbiTaTenbHOe HanpsxxeHue Yactorton 50 'y Ans BHewHen
U3onsuMM annaparToB

Knacc McnbiTatensHoe HanpsikeHue, KB, Ana annapatoB ¢ nsonsuuen
HanpsixeHusl, _ - - _
B HOpMaribHOW HOpMarnbHOW | obneryeHHowm | obnerdyeHHom
KEpaMMYeCcKon | OpraHM4eckon | Kepamnu4eckomn | opraHN4ecKomn
3 24 21,6 13 11,7
6 32 28,8 21 18,9
10 42 37,8 32 28,8
15 55 49,5 48 43,2
20 65 58,5 - -
35 95 85,5 - -

6) M30NSAUMM BTOPUYHBIX Lienein 1 OBMOTOK 3MeKTPOMarHMToB ynpas-
neHus.

3HayeHne ncnbiTaTenbHOro HanpsxeHns — 1 kB. MpogomknTenbHOCTb
NPUIOXEHNS HOPMUPOBAHHOIO UCTBITATENBHOMO HaNPsHXKeHNs — 1 MUH.

Mpun MmoHTaxe ManomacnsHbIX Bblkntovatenemn cepum BMT criegyert BblI-
NOSHATL N3MEPEHNE COMPOTUBINEHNSA N3ONSALMM KaXKA0ro HarpeBaTenbHOro
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anemeHTa (B XONoO4HOM COCTOSIHWMM). ConpoTMBNEHWE U30MALUN OOIMKHO

ObITb He meHee 1,0 MOwm.

4.4.9.5 N3mepeHue conpoTUBNEHUsI MOCTOAAHHOMY TOKY:

a) TOKOBEAYLLEro KOHTypa KOHTAKTHOW CUCTEMBI.
MamepeHnsi conpoTMBRNEHNs MOCTOSIHHOMY TOKY NpoBOAATCA nodas-
HO. X 3Ha4YeHns He OOMKHbI MPeBbIaTh 3HAa4YEeHNs, YKasaHHbIe B Tabnu-
ue 4.4.21. Hopmbl Ha BENUYMHbI COMPOTUBIIEHUA OTAESNbHBIX YYaCTKOB
KOHTYpa yKa3aHbl B TEXHUYECKOW [OKYMEHTALMN U3rOTOBUTENS;
0) LWYHTUPYIOLLMX PE3UCTOPOB AyroracuTerbHbIX YCTPOWCTB.
MamepeHHoe 3HaveHve COMpPOTUBMEHWS OOMKHO OTNMYAaTbCA OT [AaH-
HbIX U3rotoBuTenst He 6onee yem Ha 3 %;

B) OOMOTOK 3reKTPOMarHUTOB yrpaBneHus.

M3mepeHHble 3HaYeHUsi COMpPOTUBIIEHNIA OBMOTOK AOMKHbI COOTBET-
CTBOBaTb HOPMaM U3roTOBUTENEN.

Ta6nuua 4.4.21 — 3Ha4yeHUs1 CONPOTUBIIEHUI NOCTOSTHHOMY TOKY
TOKOBeAYLLEero KOHTYypa KOHTaKTHOW CUCTEMbl MacnsiHbIX U
3NEeKTPOMarHMTHbIX BbIKNioyaTenemn

Tvn BbIKNtOYaTENsA

HomuHanbHbIN

COFIpOTI/IBﬂeHI/Ie KOHTaKTOB,

TOK, A MKOM, He Bonee
BMNM-10 630 78
1000 72
Mr-10, MIr-20 5000 300*
6000 HeT gaHHbIX
MIT-10 3150 18; 240*
4000 14; 240*
5000 12; 240*
BM-14, BM-16 200 350
600 150
1000, 1250 100
BM-22, BM-23 600 150
1000, 1500 100
BMI-10 630 75
1000 70
BMmnmM-10 630 78
1000 72
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OkoHYyaHue mabnuubi 4.4.21

Tun BbIKNtOYaTENs

HomuHanbHbIN

COI'IpOTVIBJ'IeHVIe KOHTaKTOB,

TOK, A MkOM, He Bonee
BMIM-10 630 55
1000 45
1600 32
BMIM-10, BMIM-10r1, BMI1-10K 600 55
1000 40
1500 30
BMM-10 630 85
BK-10, BK3-10 630 50/45**
1000 45/40™*
1600 25
B3-10, BOC-6 1600 30
2000-2500 20
3200-3600 15
BMA-35 410
B3OM-6 2000, 3200 45
C-35 630 310
3200 60
MKI-35 1000 250
BT-35, BTA-35 630 550
MKM-1106 630 1300
1000 800
MKM-220 2000 1200
¥Y-110-2000-40 2000 320
¥-110-2000-50 2000 365
Y-220-1000/2000-25 2000 600
Y-220-2000-40 2000 450
BMT-220 - 115/85***
MMO-110 1250 180

* COI'IpOTMBJ'IeHVIe AyroracuTtesibHbIX KOHTaKTOB.

** B yncnuTene — faHHble Ans BblKIloYaTenei Ha HOMUHambHbINA TOK OTKMoYeHus 20 KA,

B 3HameHatene — Ha 31,5 KA.

*** B yncnutene — ConpoTMBREHNE AyroracuTenbHOro YCTpoMCTBa ANs BblKnoYaTenen

Ha HOMUWHaIbHBIA TOK OTKMoYeHUst 25 KA, B 3HameHaTene — Ha 40 KA.
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4.4.9.6 U3mepeHMe CKOPOCTHbLIX U BPEMEHHbIX XapaKTePUCTUK
BbIKIoyaTenen

MamepeHuns ckopocTei OBUKEHUS MOABUKHBLIX KOHTaKTOB U BPEMEHM
NX BKMIOYEHUS 1 OTKIIOYEHUSA NMPOBOAATCS MPU MOMHOCTLIO 3an1TOM Mac-
NOM BbIKNOYaTene M HOMUHANBLHOM HaMpPSKEHUU OnepaTUBHOTO TOKa Ha
BbIBOZAX 3NEKTPOMArH1ToB YrpasneHusl.

CKOPOCTHblE 1 BpEMEHHbIE XapakTepUCTUKK BbIKNoYaTens, NpurogHo-
ro K aKcrnyatauum, AOMKHbI COOTBETCTBOBATbL AaHHbIM Tabnuubl 4.4.22.

Ta6nuua 4.4.22 — CKOpOCTHbIe U BPEMEHHbIE XapaKTePUCTUKU MaCIISiHbIX
W 3NeKTPOMarHUTHbIX BbIKNoYaTenen

Tvn BbIKNtOYaTeENsa

CKOpOCTb ABWXEHUA KOHTaKTOB,

m/c

CobcTeeHHoe
Bpems, C, He bonee

npn BKIHO4EHUN/ Makcumarnb- | BKIHO4Ye- | OTKIIH-
OTKITIOYEHUN Has, He Gonee HMS YeHus
BrNM-10 2,3+0,3/24+0,3 2,6/3,9 0,3 0,12
Mr-10 2,2+0,21,8+0,3 -12,4 0,75 0,135
MI-20 2,0+£0,3/1,8+0,3 -12,3 0,8 0,155
MIT-10-45Y3 2,3+0,3/25+0,2 2,6/3,6 0,4 0,12
MIT-10-5000-63Y3 3,0+0,3/25+0,2 3,6/3,6 0,4 0,11
BM-14, BM-16 1,65/1,22 1,8/1,24 0,24 0,12
BM-22 1,6/1,5 - 0,24 0,15
BM-23 1,8/1,75 - 0,28 0,15
BMI-10 2,0+2,6/12,1+2,7 2,6/3,9 0,3 0,12
BrMm-10 2,4+2,8/2,2+0,3 3,2/3,2 0,3 0,12
BMI1-10 45+05/34+04 5,0/5,0 0,3 0,1
BMI1-100M 45+04/35+0,3 6,0/5,0 0,2 0,1
BMM-10 -/2,3+0,2 - 0,2 0,1
BMIM-10-20 42+0,4/25+0,2 - 0,2 0,1
BMIM-10-31,5 45+04/28+0,2 - 0,2 0,1
BK-10-20-630(1000) 3,6+0,3/25+0,2 - 0,075 0,05
BK-10-20-1600 3,2+0,323+£0,2 - 0,075 0,05
BK-10-31,5-630(1000) | 4,2+0,4/25+0,2 - 0,075 0,05
BK-10-31,5-1600 4,0+0,4/23+0,2 - 0,075 0,05
B3-10-1250(1600)-20 52+0,5/35+04 - 0,075 0,06
B3-10-2500(3600)-20 4,8+0,5/3,0+0,3 - 0,075 0,06
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lpodomkeHue mabnuuysbi 4.4.22

CKOpOCTb ABMXEHNSI KOHTaKTOB, CobcTBEHHOE
Tun BbIkNtovaTens we Bpemd, ¢, Ho Banee
npv BKMIOYEHUW/ | Makcumarnb- | BKMOYe- | OTKMto-
OTKIO4EHUN Has, He Gonee HWS YeHus
B3-10-1250(1600)-31,5 | 6,5+ 0,6/3,5+ 0,4 - 0,075 0,06
B3-10-2500(3600)-31,5 | 5,8 + 0,6/3,0 + 0,3 - 0,075 0,06
B3(C)-6 58+0,6/3,0+0,3 - 0,075 0,06
BOM-6 4,0 +0,5/3,4 +0,6 - 0,35 0,06
BK3-10-20-630(1000) 4,0+0,4/25+0,2 - 0,3 0,07
BK3-10-20-1600 3,8+0,4/23+0,2 - 0,3 0,07
BK3-10-31,5-630(1000) | 4,0 + 0,4/2,5+0,2 - 0,3 0,07
BK3-10-31,5-1600 3,8+0,4/23+0,2 - 0,3 0,07
C-35-630 2,7+0,31,0£0,2 3,0-0,3/ 0,34 0,05
¢ npusogom LLUM3-12 1,6+0,2
C-35-630 2,7+0,3/1,0+£0,2 3,0-0,3/ 0,4 0,12
¢ npusogom MM-67 1,6 +0,2
C-35-3200-50 2,3+0,21,5+0,2 3,2-0,3/ 0,64 0,055
npueogom LLUM3S-38 2,4-0,2
MKM-35 1,7+0,2/16 +0,2 3,2-0,3/ 0,4 0,05
3,6-0,2
BT-35 1,8+0,3/1,1+0,2 2,1+0,3/ 0,35 0,12
2,7+0,2
BM[I-35 1,9+0,6/0,9 +0,4 2,2+0,6/ 0,35 0,06
32+04
¥Y-110-2000-40 1,7+0,2/1,3+0,2 3,3-0,4/ 0,3(LUrB) -
3,7-0,4 0,7(lWUN3)| 0,06
¥Y-110-2000-50 1,7+0,2/2,1+0,3 3,5-0,4/ 0,3(LUrB) -
3,9-0,4 0,7(lUN3)| 0,05
¥Y-220-1000/2000-25 1,9+0,2/1,3+0,2 4,6-0,4/ 0,8 0,05
3,8-0,4
Y-220-2000-40 1,3+0,2/2,0+0,3 4,3-0,4/ 0,75 0,045
3,6-0,4
BMT-220(25 kA) 2,7-3,3/2,3-2,9 - 0,13 0,035
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OkoH4YaHue mabnuusi 4.4.22

Twvn BbIKMOYaTENs

m/c

CKOpOCTb ABMXXEHUA KOHTaKTOB,

CobcTBeHHoe
Bpewmsi, ¢, He Boree

npwv BKIKOYEHUN/ | MaKcumarb- | BKMOYe- | OTKMo-

OTKIOHYEeHUM Has, He Gonee|  HUA YeHus
BMT-220(40 kA) 2,7-3,3/23+2,9 - 0,13 0,03
MMO-110 6,0+0,2/53+0,2 - 0,15 0,05

npuv Ux pasmbiKaHUn.

ﬂpmmeanme — B uncnutene — CKOPOCTb NpW 3aMblKaHMWN KOHTAKTOB, B 3HameHarterne —

4.4.9.7 UN3mepeHue xoaa NOABUXKHbIX YacTel, BXKMMa KOHTaKTOB
npu BKIIKOYE€HUUN, OQAHOBPEMEHHOCTU 3aMblKaHUs
M pa3MblKaHUS KOHTAKTOB BbIKJlO4aTenemn

MamepeHHble 3Ha4YeHNa LOMMKHbI COOTBETCTBOBATb AaHHbLIM Tabnu-

ubl 4.4.23.

Ta6bnuua 4.4.23 — Hopmbl Ha xoA4 NOABWXHbLIX YacTel BbIKnoYaTenemn

Xopg Xoa Pa3HOBpeMeHHOCTb
Tun NMOABWKHbIX B KOHTaKTax 3aMblKaHuA U
BbIKMOYaTens yacren, (BXMM), pa3MblKaHWsi KOHTaKTOB,
MM MM MM, He Gonee
BIMM-10 210+ 5 45+ 5 5
MIr-10 425 £ 15 90+2 5
MI-20 475 + 500 90+2 5
MIT-10- 2955 90-95 4
3150(4000,5000)-45 (18 £ 2) 4
MIT-10-5000-63 2905 90-95 6(4)
(22 £ 4)
BM-14 - - 4
BM-16 13313 505 5
BM-22, BM-23 2005 405 6
BMI-10 210+5 45+ 5 5
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OkoH4yaHue mabnuuybi 4.4.23

Xoa Xop Pa3sHoBpeMeHHOCTb
Tun NOABWXHbBIX B KOHTaKTax 3aMblKaHu1s 1
BbIKMtoYaTens yacten, (BXMM), pa3mblKaHWs KOHTaKTOB,
MM MM MM, He Gonee

BrMmn-10 2105 45+5 5
BMMM-10, BMM-10MT, 240 + 245 59+4 5
BMIM-10K
BMM-10 180 35+3 5
BMMM-10 207 +4 59 +4 5
BK-10, BK3-10 158 + 2 29+ 32 3
B3-10, BO(C)-6 - 26 + 31 -

(7,5+9) 1
C-35-630-10 228+ 6 101 1
C-35-3200-50 2805 201 1
MKI-35 260 + 275 151 2
BT-35, BTO-35 230+ 10 8+13 2
BMAO-35 235+ 10 1212 2
MK-220 800+ 10 8+1 1
¥Y-110-2000-40 465+ 10 101 2
¥Y-110-2000-50 485+ 15 201 2
Y-220-1000/2000-25 795+ 10 7+10 2
Y-220-2000-40 73010 201 2
BMT-220 492+3 57 + 60 -
MMO-110 420 £10 80+5 5

I'Ipmmeqaﬂme - B ckobkax YKa3aHbl HOpMbI A4 rMaBHbIX KOHTaKTOB.
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4.4.9.8 MpoBepka perynMpoBOYHbIX U YCTAHOBOYHbIX
XapaKkTepuCcTUK MeEXaHU3MOB NPUMBOAOB U BbIKOYaTenemn

[poBoguTcsa B obbeme 1 no HOpPMaM TEeXHUYECKOWN LOOKyMeHTaunmn ns-
roToBUTENEN ANSA KaXgoro Tvna NpuBo4a M BbIKNoYaTens.

4.4.9.9 lMpoBepka AeCTBUA MexaHU3mMa cBO6oagHOro
pacuenneHus

MexaHnam cBobogHOrO pacuensieHns npuBoga LOSMKEH MO3BOMATb
npoBeaeHUE onepaummn OTKIIYEHUS] HA BCEM XOA4E KOHTaKTOB, TO €CTb B
ntobo MOMEHT OT Havyana onepauuy BKIOYEHUS.

MexaHn3m cBo60aHOro pacuenneHrs npoBepsieTcs B paboTe npu NomHo-
CTblO BKITHOYEHHOM MNOJIOXKEeHUN NpuBoAa B MOMEHT 3aMblKaHUA nepaquon
uenu BblknoyaTena U B O4HOM-ABYX NMPOMEXYTOYHbIX €ero NnosioKeHunax.

4.4.9.10 lMpoBepka MMHMManNbLHOIO HanpsXXeHUs (AaBneHus)
cpabaTbiBaHUA BbIKIOYaTenemn

[MpoBepka MWHMMAanNbHOTO HanpsixeHus cpabaTbiBaHWS MNPOBOAMTCS
MOMOJSIOCHO Y BbIKIOYaTENeN C MOMOMCHLIMU MPUBOAAMM.

MuHMManbHOe HanpsikeHve cpabaTbiBaHUSt JOMKHO COOTBETCTBOBATb
HOpMaM, YCTaHOBMEHHbIM W3rOTOBUTENSAMM BblKMtoyaTenen. MuHumanos-
Hoe HanpsbkeHue cpabaTbiBaHWS 3MeKTPOMAarHUTOB yrpaBieHus BbIKItO-
YyaTenewn ¢ NPY>XMHHbIMW MPUBOAAMM AOMKHO ONPEeAenaTbCa npy paboyem
HaTsare (rpyse) paboynx MPYXMH COrNacHO yKa3aHUsM TEXHUYECKON AOKY-
MeHTauumn narotosutenen n THIA.

3HadyeHve paBneHns cpabaTbiBaHWs MHEBMOMNPUBOLOB AOMKHO
6b1Tb Ha 20-30 % MeHbLue HXKHero npeaena paboyvero gaBneHus.

4.4.9.11 WUcnbiTaHue BbIKNOYaTene MHOroOKpaTHbIMU
onpo6oBaHUAMMU

MHorokpaTHble onpoboBaHUsi BbIKIOYATENEN — BbINOMHEHWE Onepauui
BKITIOYEHMSI M OTKITIOYEHUST U CIOXHbIX LmknoB (BO 6e3 Bbiaepkn BpemeHu
obs3aTenbHbl AnA Beex Bbikntodatenei; OB n OBO obsizatenbHbl Ans Bbl-
KnroyaTtenen, npeaHa3HavYeHHbIX Ans paboTsl B pexume AlNB) AomkHbI NpoBO-
ONTBLCSA NPY HOMUHANBHOM HaMPSPKEHNM Ha BbIBOAAX SNEKTPOMarH1MToB. Yucno
onepauyii 1 CNOXHbIX LMKITOB, Noasiexallyx BbINONHEHWIO BbIKMoYaTenem:

- 3-5 onepauun BKNIOYEHNS N OTKMOYEHNS;

— 2-3 umkna kaxagoro Buaa.
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4.4.9.12 UcnbiTaHue TpaHcopMaTOpHOro Macrna BbIKnovaTenemn

Y 6aKkoBbIX BbIKMO4aTENEN BCEX KNAacCOB HaNpPsbkeHUn U MarnoobbeM-
HbIX Bblkntoyatenen 110 kKB 1 Bbiwe UcnbiTaHMe macna npoBoAUTCHa A0 U
nocrie ero 3anvBekn B BbIKMoYaTeNW.

Y manoobbemHbIX BbiktodaTenen o 35 kB macno ucnbiThiBaeTcs A0
3anvBKM B AyroracutesibHble Kamepbl.

VcnbiTaHme macna npoBoamTcs no nokasartenam 1, 5 Tabnuupl 4.4.43.

4.4.9.13 WUcnbiTaHMe BCTPOEHHbIX TPaHChOpPMaTOpPOB TOKa
MpoBoguTca B cootBeTcTBUM C 4.4.7.

4.4.10 Bo3ayuwHble BblKNo4aTenu

a) O6LUMe NoNoXeHUs.

B cootBeTcTBUM C 4.4.9a.

6) MeToab! McnbiTaHU (MPOBEPOK) N M3MEPEHUN.
B cootBeTtcTBUM C 4.4.90.

4.4.10.1 A3mepeHne CONpOTMBIIEHUS U3ONALUK:

a) BO34yXOMpOBOAOB, OMOPHbIX M MOABUXHbBIX YacTel, BbINMOSIHEHHbIX U3
OpraHUYecknx MaTepuarnos, BblKMoyaTenemn BCcex KNaccoB HaMpshKeHN.

[MpoBognTca MeraoMMeTpoM Ha HanpsxeHune 2500 B.

ConpoTvBneHne M3onsaumnm SOMmMKHO ObiTb HE HMXE 3Ha4YeHWN, npuee-
neHHbIX B 4.4.9.1a.

6) BTOPMYHbIX Lienen 1 06MOTOK 3NeKTPOMarHMToB yNpaBneHus.

[MpoBoaMTCS B COOTBETCTBUM C NMYHKTOM 4.4.26;

B) MHOFO3MIEMEHTHBIX N30MNSTOPOB.

[lOMmKHO BbINOMHATLCA COMMAacHO yKasaHuam nyHkta 4.4.17.

4.4.10.2 UcnbiTaHMe NOBbILWEHHbIM HanpsxeHnem yactorom 50 Nu:

1) onopHow nsonsummn. Obs3atenbHO Ans Bbiknodatenen go 35 kB.

OnopHyto hapdopoByO M30NALUMIO BbIKMOYaTenen crieqyet UChbl-
TbiBaTb MOBbILIEHHbIM HanpsbkeHneM vactotonm 50 My B COOTBETCTBUM C
Tabnuuen 4.4.14. NpogomKnTEeNbHOCTL MPUNOXEHNS HOPMUPOBAHHOIO UC-
NbITaTENbHOrO HaNPsKEHUS — 1 MUH.

2) n3onauun BTOPUYHBIX Lienen n o6MOTOK aneKTpoMarHMToB yrnpas-
neHus.

MpoBoautca B cootBeTCTBUU C 4.4.26. [ANUTENbHOCTb UCMbITAHUSA —
1 MUH.
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4.4.10.3 U3mepeHne conpoTMBNEHUA NOCTOAHHOMY TOKY:

a) TOKOBEAYLLEro KOHTypa (rMaBHON Lienw).

[lormKkHO M3MepATbCA NO YacTAM, TO eCTb A1 KaXAOoro Ayroracutenb-
HOro ycTpomncTBa (MoAyns), anemeHTa (paspbiBa) racuTenbHON KaMepsbl U
oTAenuTens, BHYTPUMOMIOCHON OLUMHOBKW W APYrMX YacTen B OTAENbHO-
ctn. Hanbonblume fonycTUMble 3Ha4EeHNS COMPOTUBIEHUS KOHTAKTOB BO3-
OYLUHBIX BbIKIHOYaTenen npuseaexsl B Tabnuue 4.4.24.

Tabnuua 4.4.24 — HanbonblumMe AoNyCTUMbIE 3HAYE€HUSI CONMPOTUBINEHUN
NOCTOSIHHOMY TOKY KOHTaKTHbIX CUCTEM BO3AYLUHbIX BbIKMNoyaTenewn

Tvn BLIKNIoYATENS ConpoTtueneHne KoHTypa
nontoca, MkOwm, He Bonee
BBH-110-6, BBLL-110 140
BBH-220-10 240
BBH-220-15 260
BBH-330-15 460
BB-330b 380
BBB-110, BBBEM-1106, BBBK-1106 80
BBB-2206, BB[-2206, BBEK-2206 300
BBB-3306, BB[]-3306, BBM-3306 600
BBB-750A 1200
BHB-330-40, BHB-330-63 150
BHB-750 230
BO-750 300
BBH-35/1000 60
MpumevaHns

1 Hawmbonbluve AONYCTUMbIE 3HAYEHWSI COMPOTUBMEHMWIA OAHOTO 3NeMeHTa (pa3pbiBa) ra-
CUTENbHOW KaMepbl Y OTAENWUTENS M OQHOTO AyroracuTerlbHOro yCTPOMCTBa MOAyNS: BbIKIoYa-
Tenen cepumn BBH — 20 mkOwm, cepuii BBB, BB[, BBEK — 80 mkOm, cepun BHB - 70 MkOm.

2 Y Bblkntoyatenei tuna BB HanpspkeHvnem 330 kB 3HaYeHWsi CONPOTUBIEHWI CNeayoLmnx
Y4acTKOB TOKOBEAYLLMX KOHTYPOB He AOMKHbI NpeBbllaTh:

50 MkOM — ANS LWWH, COEANHSIIOLLIMX racUTENbHYO KaMmepy C OTAenuTeneM;

80 MkOM = Ans LWKHbI, COEAMHSAIOLLEN ABE NONOBUHbI OTAENUTENS;

10 mkOM — Ans nepexoAa € annapaTHOro BbIBOAA OTAENUTENSA Ha COEANHUTENBHYIO LLIMHY.

3 3HaueHus ConpoTMBMNEHUI Kax/aoro pa3pbiBa [yroracutenbHOro YCTPOCTBa BbIKIoYa-
Tenen 330-750 kB cepum BHB He gomkHbl npeBbiwate 35 MkOM.
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6) 06MOTOK 9NEeKTPOMarHMTOB 1 Lenew ynpaeneHus.

IamMepeHHble 3HaYeHWs1 CONPOTUBIIEHNA OOMOTOK 3NEeKTPOMarHnToB 1
Lenen ynpasneHnsi BO34yLUHbIX BblKMtoyaTenen 4OMKHbI COOTBETCTBOBATb
HOPMUPYEMbIM 3HAYEHUAM:

— anekTpomarHuTbl TMna BB-400-15 ¢ dopcupoBkoit: 1-a obMoTka —
10 + 1,5 Om; 2-9 obmoTka — 45 + 2 OM; 06e obmoTkM — 55 + 3,5 Owm;

— arnekTpomarHuTbl 3aBoga «3Anektpoannapat» — 0,39 £ 0,03 Om.

ConpoTvBneHne Lenen ynpasneHns OTKIIOYEHNS U BKITHOYEHUS BbIKITHO-
vatenen BBB, BBl n BBBK Ha HanpsikeHue 330 kB 1 Bbilwe 4omKHO ObiTb
TakuM, 4ToObl 3Ha4YEHNE NMrKa onepaTUBHOIO Toka coctaensno 22 + 0,5 A.

B) SNIEMEHTOB AenuTenen HanpsKeHWs U LWYHTUPYIOLWNX PE3UCTOPOB.

Pesynbtathl nsMepeHuii JOMKHbI COOTBETCTBOBATb HOPMaM U3roTOBU-
Tens, npuBedeHHbIM B Tabnvue 4.4.25.

Ta6nuua 4.4.25 — Hopmupyemble 3Ha4€HUA CONPOTUBIEHUIA NOCTOSTHHOMY
TOKY OMUYECKUX AenuTenen HanpsXXeHUs 1 WYHTUPYIOLWNX pe3ncTopoB

Tun BbIkNtoYaTens ConpoTuBneHns ogHoro aremeHTa, Om
BBH-110-6 150 £ 5
BBLL-1105 1507
BBH-220-10, BBH-220-15, BBH-330-15 15000 + 150
BB-330 14140 + 140
BBB-110, BBB-220b 100 £ 2
BBEM-110B6, BB[1-2206 50 £ 1
BBBK-1106, BBEK-2206 47,57
BHB-330-63 757
I'Ipwvleanme - COI'IpOTMBJ'IeHMﬂ LUYHTUPYHOLWMX pe3nCTopoB, nognexauwmx yCTaHoBKe Ha
OOHOM MNontoce BblKMoYaTensi, AOMKHbl OTNNYaTbCs APYr OT Apyra He 6onee, YeM gonyckaercs
TeXHNYEeCKoN ,ElOKyMeHTaLlMeVI n3rotoBuTend.

4.4.10.4 TMpoBepka MMHUMaNbLHOro HaNpsiXKeHusi cpabaTbiBaHUA
BblKNoYaTens

OneKkTpomMarHuTbl ynpaBreHusl BO34YyLLIHbIX BblKoYaTeNnemn AOMmKHbI
cpabatbiBaTh Npy HanpsbkeHun He Gonee 0,7-U,  npu nutaHum npu-
BOAA OT UCTOYHMKA MOCTOSIHHOrO Toka u He 6onee 0,65-U,  npu nuTa-
HUN OT CeTU NMEepPEMEHHOro ToKa Yepes BbINPSAMUTENbHbIE YCTPOWCTBA
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1 Haubonblwem pabovyem OaBNEHUU CXKATOro BO34yxa B pesepByapax
BbIKItovaTens. HanpsbkeHne Ha anekTpoMarHuMTbl JOJMKHO NoAaBaThbCs
TONYKOM.

4.4.10.5 UcnbiTaHMe KOHAEHCATOPOB AenuTenen HanpsHKeHUs

Mposogutca B cootBeTcTBUM C 4.4.20. PasHOCTb BENUYMH €MKOCTU
KOHAEeHCcaTopoB B Mpefenax nosntoca BbIKNtoYaTens He AOIMKHa MnpeBbl-
LwaTb HOPM U3roTOBUTENS.

4.4.10.6 lMpoBepka xapaKTepUCTUK BbIKIOYaTens

Mpy npoBepke paboTbl BO3AYLUHbIX BbIKMOYATENEN LOIMKHbI Onpe-
OenaTbCcsa XxapakTepUCTUKK, NpeanucaHHble TEXHUYECKON JOKYMEeHTauu-
el narotoBuTens. PesynbtaTbl NPOBEPOK M U3MEPEHUI LOMKHbI COOT-
BETCTBOBaTb HOpMaMm U3roTOBUTENS, NPUBEAEHHbLIM B Tabnuuax 4.4.26—
4.4.28. Bugbl onepauuii U CIOXHbIX LMKNOB, 3HAYEeHNS AaBNEHUN U Ha-
Nps>XeHUN onepaTMBHOIO TOKa, MPY KOTOPbIX AOIMKHA NPOBOAUTLCS NPO-
BepKa XapakTepUCTUK BbIKIo4YaTenen, npuseaeHsl B Tabnuue 4.4.29.

4.4.10.7 UcnbiTaHMe BbIKNOYaTeNn MHOrokpaTHbIMU
onpo6oBaHUAMMU

MHorokpaTtHble onpoboBaHNs — BbIMOMTHEHME Onepauuii BKIHOYEHUS
N OTKIIOYEHNST U CrOXHbIX LmknoB (BO 6e3 Bbiaepxku BpeMeHu obs3a-
TeneH ans Bcex BbikntoyaTenen; OB n OBO — ansa Bcex BbiknovaTenen,
npefgHasHayYeHHblx Ans pabotsbl B pexume AlB) — AomkHbl NPOBOANTL-
CS MNPV pasnNUYHbIX JaBIEHUAX CXKATOro BO3AyXa M HanpshKeHUsx Ha 3a-
XMMax arekTpoMarHuToB ynpaBreHus ¢ Lenbi NPOBEPKM UCMPaBHOCTH
[encTBusA BblkntovaTenen cornacHo Taonuue 4.4.29.

4.4.10.8 lMpoBepka perynmpoBOYHbIX U YCTaHOBOUYHbIX
XapaKTepucTukK

[MpoBepka pasmepoB, 3a30POB 1 XOA40B AYyroracuTenbHbIX YCTPONCTB 1
y3roB WwKadgoB ynpasneHns NpoBoanTcs B obbeme TpeboBaHuin TexHuye-
CKOW AOKYMEHTaLun U3rotoButens.

4.4.11 3dnera3oBble BbIKNO4YaTenu

a) O6Lme NonoxeHwusl.
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VcnbiTaHns nNpoBOAAT Mpu TemnepaTtype OKPYKatLLen cpedbl He HUXKe
nntoc 10 °C.

6) MeToabl McnbITaHU (MPOBEPOK) N M3MEPEHUN.

VcnblTaHne aneKkTpuyYecKkon NPOYHOCTM M30NALUN 3nera3oBbIX BbIKMHO-
yatenen nposoantca no NOCT 1516.3 n TOCT 1516.2.

OnpegeneHune kavecTBa anerasa — no [EC 60480.

4.4.11.1 U3mepeHne CONPOTUBNEHUS U3ONALIMN BTOPUYHbIX
uenen 1 O6MOTOK INEKTPOMarHUToB ynpasreHus

V3amepeHne OOmKHO BbINONHATBLCS cornacHo 4.4.26.

4.4.11.2 UcnbiTaHue U3onsiunm BbiKovaTens

3HauyeHVs UCnbITaTeNbHOIO HaNPSPKeHN NpuBeaeHbl B Tabnuvue 4.4.14.

[onyckaeTcsa He NPOBOAUTL UCTIbITAHWNE BbIKIFOYATENEN, 3arnoNHEHHbIX
3nerasoM M3roTOBMTENEM M He Moasiexallmx BCKPbITUIO B TEYEHWE BCEro
CpoKa Cryx0bl.

OnerasoBble BbIKMOYATENN Ha HOMWHanNbHoe HanpsxeHue 35 kB
M Bblll€ WCMbITAHUIO MOBBIWEHHbIM HanpsxeHunem 4vactotom 50 Iy
He nogBeprawTcs.

McnbiTaHne n3onsumMm BTOPUYHBLIX Lienen n 0OMOTOK 3neKTpoMarHu-
TOB yNpaBneHus AOMKHO BbIMOMHATLCS B COOTBETCTBUM C 4.4.26. 3Have-
HWe UCNbITaTeNbHOro HanpsXKeHUst Ans BTOPUYHbIX Lenen U anekTpomMar-
HUTOB yNpaBNeHUs AOMKHO cocTaBnsaTb 1 kB.

4.4.11.3 U3mepeHune conpoTUBIIEHNA NOCTOAHHOMY TOKY:

a) rnaBHOW Lenw.

ConpoTrBneHne rmaBHOM Lieny A0IMKHO N3MEPATLCH Kak B LIeNIoM BCEro
TOKOBeYLLEro KOHTypa Nosnoca, Tak 1 OTAENbHO KaXaoro paspbiBa gyrora-
CUTENbHOMO YyCTPONCTBA.

M3MepeHHble 3HaYeHVst JOMKHbI COOTBETCTBOBATL HOPMaM U3roTOBUTESS.

M3amepeHus He MPOBOASTCS Yy BblkMoYaTernen, 3anofHeHHbIX ane-
ra3oM W3roTOBUTENEM U HE MoASexallnx BCKPbITUIO B TEYEHWE BCETO
Ccpoka crnyxosbl.

6) 0OMOTOK 3NEKTPOMarHMTOB YNpaBneHusi 1 o6aBOYHbLIX PE3UCTOPOB
B VX Lienu.

MamepeHHble 3Ha4YeHWsi COMPOTMBIEHMIA [OOMMKHbI COOTBETCTBOBATb
HOpPMaMm U3roToBUTENS.
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Tabnuua 4.4.28 — Hopmbl Ha xapaKTepUCTUKM BO3AYLUHbIX BbIKItoYaTenen
cepumn BHB

XapaktepucTuka

| BHB-330-40 | BHB-330-63 | BHB-750-4

o

1. HaumeHbluee gaBneHve
cpabaTblBaHMsA BbIKMOYaTeNs npu
OTKIIOYEHUN 1 BKNtodeHun, MMMa,
He Gonee

2. [laBneHue, Npy KOTOPOM KOHTaKTbl
[yroracuTenbHOro yCTponucTea
Ha4YMHaOT ABUraTbCs Ha CMblkaHue
(oaBneHune camoBkItodeHust), MlMa

3. NageHue (cbpoc) paenerus, MMa,
He Gonee:

npn OTKINKO4YEHUN
npu BKNKYeHnn

4. Pacxop cxartoro Bosgyxa Ha:

yTeuyku, n/y, He Gonee
BEHTUNALMIO, N/Y

5. CoBGCTBEHHOE BPEMSI OTKITHOUEHMS
nosntoca (0T nogayn KomaHabl

Ha OTKIYEHME 4O MOMEHTa
pa3MblKaHWs QyroracuternibHoro
KOHTaKTa, pa3mMblKatoLLerocs
nepBebIM), C,

He Goree

6. PasHOBpeMeHHOCTb pa3mblkaHus
(pacxoxaeHunst) rmaBHbIX KOHTAKTOB
fAyroracuTernbHbIX YCTPOWUCTB Nontoca,
C, He Gonee

7. 3anasfpiBaHe MOMeHTa
pa3smblkaHus (pacxoxaeHus)
KOHTaKTOB KOMMYTaLMOHHbIX
MexaH13MOB OTHOCUTENBHO
pa3MbIKaHWs rMaBHbBIX KOHTAKTOB, C,
He Bonee

8. Bpemsa oT MOMeHTa pa3mblkaHus
KOHTAKTOB KOMMYTaLMOHHbIX
MexaHU3MOB [0 Havana ABUXKEHUs nx
conen Ha 3akpbITue, C,

He MeHee

2,5

2,0

0,28
0,03

2000
600-1200
0,025

0,002

2,5

2,0

0,28
0,03

2500
600-1200
0,025

0,002

0,035

0,015

3,0

2,5

0,26
0,03

2500
900-1800
0,025

0,002
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OkoH4YaHue mabnuubi 4.4.28

XapakTtepucTuka | BHB-330-40 | BHB-330-63 | BHB-750-40

9. PasHOBpeMeHHOCTb pa3mblkaHWs - 0,005 -
(pacxoxaeHusl) KOHTaKToB
KOMMYTaLMOHHbLIX MEXaHW3MOB, C,
He bonee

10. Bpems OT MOMeHTa pa3MblKaHus - 0,018-0,026 -
rMaBHbIX KOHTAKTOB A0 Havana
[OBWXEHUS COMen Ha 3aKpbiTve
(cTosiHka conen), ¢

11. Bpems obTekaHus TOKOM 0,04 0,04 0,04
3neKTpoMarHuTa oTKMioYeHns, C,

He MeHee

12. CobCcTBEHHOE BPEMSI BKITHOYEHNUS 0,1 0,1 0,1

nontoca (oT nogayu KomaHapl
Ha BKIOYEHME 00 MOMEHTa
CMblIKaHuWsi AyroracuTesibHoro
KOHTaKTa, CMbIKatoLerocst
nocnegHum), c,

He bonee

13. Pa3HOBpEMEHHOCTb 3aMblKaHuUs 0,008 0,008 0,008
(kacaHwus) rmaBHbIX KOHTaKTOB
fAyroracuTernbHbIX YCTPOWCTB MNomtoca,
BKIto4as Bubpaumio, ¢,

He Gornee

B TOM Yncrne pasHOBPEMEHHOCTb 0,004 0,004 0,004
nepBbIX KacaHWi rmaBHbIX
KOHTaKTOB, C,

He bornee

14. Bpems OT MOMEHTa 3aMblKaHUs 0,02 0,02 0,02
rMaBHbIX KOHTAKTOB O MOMeEHTa
rofayv KoMaHabl Ha OTKINYeHNe
B uukne BO, c,

He Gornee

15. BeckoHTakTHas naysa AllB, c, 0,3 0,3 0,3
He Gonee

16. Pa3HoBpeMeHHOCTb
cpabaTbiBaHWs TPex MomnkcoB, C,

He bonee:
npwv OTKINIOYEHUN 0,005 0,005 0,005
nNpw BKIKOYEHUN 0,02 0,02 0,02
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Ta6nuua 4.4.29 — YcnoBus 1 4ncno onpo6oBaHui BbIKIoyaTenemn npu

Hanagke
Onepauus unu [asneHune npu Hanpsbkerms LIMCHO,
LMK OnpoBOBaHMM Ha BbIBOAAX onepauui n
3MeKTPOMarHuToB LMKNoB
1. Bknouenne HavnmeHbliee HomuHansHoe 3
cpabaTbiBaHne
2. OTkntoyeHne To xe To xe 3
3.BO “ * 2
4. BkntoveHune HaumeHbluee paboyee “ 3
5. OTkntoyeHve To xe ¢ 3
6. BO “ “ 2
7. BknioveHve HomuHansHoe * 3
8. OTkntoyeHne To xe “ 3
9. 0B * “ 2
10. BkntoueHune Haunbonbliee pabovee 0,7 HOMUHanNbHOro 2
11. OTknoyeHne To xe To xe 2
12.BO * HomuHanesHoe 2
13. OBO * To xe 2
14. OBO HanmeHbluee gns AlNB “ 2

MpumMeyaHue - MNpu BbINOMHEHUW OonepaLmnii N CAOXKHBIX LMKNOB Mo nyHkTam 4-9, 12-14
Tabnuubl AOMKHBI ObITb CHATLI 3a4€THbIE OCLUINOrpaMMBbl.

4.4.11.4 MNpoBepKa MUHMMANbHOIO HanpsXxeHUs cpabaTbiBaHUs

BblKnovaTenen

Bbikntodarteny JomkHbl cpabatbiBaTh NPU CrEOyHOLMUX OTKIOHEHUAX
HanpshkeHUs nuTatoLLen ceTu:

a) Mpu NUTaH1M NpMBOAA OT UCTOYHUKA MOCTOSHHOIO TOKa:

= 9neKTpomarHuTta BkriodeHus — 85-100 % U, ;

- 9nekTpomarHuta otknodeHus — 70-100 % U,

6) Npu NUTaHUM NPUBOAA OT CETU NEPEMEHHOTO ToKa:

— 3MEKTPOMarH1TOB BKITKOYEHNS 1 OTKNtoYeHns — 85-100 % U,

B) MPY HOMWHaNbLHOM AaBMEHUN arierasa B MooCTAX BbIKIKOYaTens u
HanGonbliem paboyem AaBreHnn B pesepByapax nprsoga.

HanpsxkeHue Ha aniekTpoMarHuTbl AOSKHO NOAABATLCS TOMYKOM.
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4.4.11.5 UcnbiTaHne KOHAEGHCATOPOB AenuUTerNien HanpsiXKeHusi

McnbiTaHnsa JomkHbI BbIMOMHATLCA cornacHo 4.4.20.
3HayeHVe N3MepeHHoOM eMKOCTM JOIKHO COOTBETCTBOBATbL HOPME 13-
roTOBUTENS.

4.4.11.6 lMNpoBepKa xapakTepUCTUK BbiKnoyaTens

Mpn npoBepke paboTbl 3reras3oBbIX BbIKIOYaTENEN OOMKHbI Onpe-
OEenaATbCs XapaKTepPUCTUKX, MPEeAnUCaHHble TEeXHUYECKOW [OOKYMEH-
Taumen msrotoBuTend. PesynbraTbl MPOBEPOK M U3MEPEHWUA LOIDKHbI
COOTBETCTBOBATb MACMOPTHbIM OAHHbIM HA KOHKPETHbIA TUM BbIKMO-
yarens.

Buabl onepaumii n CNOXHbIX LMKIOB, 3HaYeHU AaBNeHUn B pesep-
Byape NpUBOAA U HanpsiKeHui onepaTMBHOIO ToKa, NPU KOTOPbIX JOXK-
Ha NPOBOAUTLCS MPOBEpPKa XapaKTepUCTUK BblkMtoyaTenen, npuesene-
Hbl B Tabnuue 4.4.29. 3Ha4yeHuUsi COOGCTBEHHbIX BPEMEH OTKITHOYEHUS
M BKMOYEHMST OOMMKHbI 0becneymBaTbCs MPY HOMUHANbHOM AaBreHUN
anerasa B [yroracuTernbHbIX KaMepax BblKMoyaTerns, Ha4yanbHOM 130bl-
TOYHOM [aBIIEHMM CXKaToro BO3ayxa B pe3epByapax NpUBOAOB, paBHOM
HOMWHAINbHOMY, U HOMWHANbHOMY HaMpPs>KEHUIO Ha BbIBOOAX Lenen
3NEeKTPOMarHMTOB YNpaBreHus.

4.4.11.7 UcnbiTaHue BbIKNO4YaTesie MHOFOKpaTHbLIMU
onpo6oBaHUAMMU

MHorokpaTHble onpo6oBaHKsi — BbINOMTHEHME Onepauunii BKINIOYEHUS
N OTKIIOYEHNS N CNOXHbIX LUMKnoB (BO 6e3 BblAEPXKN BPEMEHN MEXOY
onepaumsamun — ana Bcex Bbiknwoyatenen; OB n OBO - anga Bbiknto-
yatenen, npegHasHadeHHbIX Ana pabotel B pexume AlB) — [OMmKHbI
NPoOBOAUTBLCS MPU pasfnUYHbIX OABMEHUSAX CXKATOro BO3dyxa B MPUBO-
0e W HanpshKeHusiXx Ha BbiBOAAX 3MEKTPOMAarHMTOB ynpaBreHus C Le-
Nbl NMPOBEPKM MCMPaBHOCTU LEWCTBUSA BblKMovaTeneln cornacHo tab-
nnue 4.4.29.

VcnbiTaHnsa NpoBoAsiTCA NPU HOMUHANbHOM HamnpshKEeHUW Ha BbIBOAAX
3MeKTPOMarH1ToB MpuBoAa WM MpY HOMWUHANbLHOM [AaBMEHWU CXaToro
BO3ayxa npvBoga.

Yuncno onepaunii U CROXHbIX LMKITOB, NMOANEXALLMX BbINOMHEHWUIO Bbl-
KnoyaTenem, AOMKHO COCTaBnATh:

- 3-5 onepauwii BKINOYEHMS N OTKIOYEHMS;

— 2-3 uMkna Kaxgoro Buaa.
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4.4.11.8 MNpoBepka repmMeTUYHOCTU

lMpoBepka AaBneHWs B AyroracutenbHOM YCTPOWCTBE 3MerasoBbiX Bbl-
KntoyaTtenen NpoBOAWTCS MO MaHOMETPY. Yka3aTenb MaHOMeTpa [OIKeH
HaxoAauTbCs B 3eneHon 3oHe. lNpu oueHke JoMKHa NPUHNUMATLCS BO BHU-
MaHue TemnepaTypa oKpyxatlLuen cpedbl. [Ina Bbiknovatenen Hanpsxe-
Hvem [0 24 kB BKNOYMTENbHO NPUMEHSAETCA NEPEHOCHON MaHOMETP.

[MpoBepka repMeTMYHOCTV NPOBOANTCS MPY CHUXKEHUW OABINEHUSA HUXE
ponyctumoro. OHa MOXeT OCyLLEeCTBNATLCA:

a) C MOMOLLbIO TeyenckaTens unv MHAMKaTopa rasornpoHMLaeMoCTy.
Mpun ncnbiTaHun Wynom TedeuckaTensa obcrneayTcs MecTa yninoTHEHWN
CTbIKOBbIX COEAMHEHWI 1 CBApHbIX LLBOB BbIKNOYaTenNs.

Pesynbtat ucnbiTaHUs Ha repMEeTUYHOCTb CHMTAETCs YAOBIETBOPU-
TenbHbIM, €CNK TevenckaTenb He NOKa3bIBaET YTEUKU;

6) c NOMOLLbI0 MbIfIbHOW BOAbI (4BE BECOBbIE YaCTN BOAbI U O4HA YacTb
HeLLeNoYHOro Mbina).

McnblTaHne NpoBOAMTCA NPU HOMMHAMBLHOM AABMEHWUU arerasa.

4.4.11.9 NpoBepka kayecTBa anerasa

O6beM NpoBepkK anerasa Ha BRaXHOCTb U KUCMOTHOCTb M BENUYMHBI
N3MepPEHHbIX NapaMeTPOB AOMKHbLI COOTBETCTBOBATb YKa3aHHbIM B TEXHW-
YecKon JOKYMEHTaLUM U3roToBUTEnNs.

CepTndmrumnpoBaHHble 3rerasoBble BbIKNOYATENU B TeYEHME BCEro
Ccpoka crny0bl He TpebyloT 06cnyXnBaHus B 4acTu obecneyeHus Kkave-
cTBa anerasa.

dusmKo-XxMMmMYeckne nokasartenu anerasa AOMKHbI COOTBETCTBOBATb
IEC 60376.

4.4.11.10 UcnbiTaHue BCTPOEHHbIX TpaHCOPMaTOPOB TOKa

Mcnbitanuns OOJTKHbI BbINONMHATLCA B COOTBETCTBMU C YKa3aHUAMA 447.

4.4.12 BakyyMHble BbikntoyaTenu

a) O6Lupre nonoxeHwus.

VcnbiTaHnsa npoBoaAT Npu TemnepaType OKpy>KatoLLen cpenbl He HXe
nntoc 10 °C.

Mepen NpoBEPKOW 3MNEKTPUYECKOW MPOYHOCTU M3ONSLMN BblaepXKaTb
BblKMOYaTenb B MOMELLEHUN, e MPOBOAMTCS ero npoBepka, A0 BbICbI-
XaHWUsi poCbl HA HEM, eCnv Nepes 3TUM OH HaxoAWmncs NPW HU3KOW (NItoc
10 °C n HWxe) TemnepaType.
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6) MeToabl McnbiTaHU (MPOBEPOK) N M3MEPEHUN.

MeToapl ncnbITaHWI ANEKTPUYECKON MPOYHOCTU M30NALMN BaKyyMHbIX
BblknovaTenen onpegensrcsa TpebosaHuammn MOCT 18397 u nyHKTOM
4.4.12 HacTosiwero TKI.

4.412.1 N3mepeHne CONpPOTUBIIEHUA U3ONALUM BTOPUYHBIX
uenen 1 oOOMOTOK 3NEKTPOMarHUToB ynpaBreHus

MiamepeHne npoBoanTCst COrnacHo ykasaHusm 4.4.26.

4.412.2 WcnbiTaHMe U30MSILMN NOBbIWEHHbIM HanpsiKeHueM
yactoTomn 50 Ny

a) WcnbiTaHne m3onsaumy BbIKMOYATENs: 3HAYeHWe MCMbITaTenbHOro
HanpsPKeHUs NPUHUMAETCS cornacHo Tabnuue 4.4.14. Y BaKyyMHbIX Bbl-
KntovaTenen npu BBOAE B 3KCMMyaTaumio Heobxognumo nposectn «dop-
MUPOBaHME» BaKyyMHOW Kamepbl (MPW UCNbITAHWW MOBbILIEHHBIM Ha-
NPSH>KEHNEM MEXKOHTAKTHBIX Pa3pbiBOB €r0 HY>XHO AOBECTM A0 HOPMbI
MHOrokpaTHon (3-4 pasa) nogadven MNOBLILEHHOIO HaMnpsiKeHUs), ecnu
AOBECTU [0 HOPMbl He yaaeTcs, BblkMovaTenb AormkeH ObiTb 3abpako-
BaH 13-3a NOTepU BaKyyma;

6) VcnbiTaHne M30MsUMM BTOPUYHBIX Liene n obMOTOK anekTpomar-
HWUTOB yNpaBneHus: NCMNblTaHWs MPOBOASITCS COrMacHoO ykasaHusm 4.4.26.
3HaveHmne ncnblTaTenbHOro HanpsPKeHNs NpUHUMaeTcs paBHbiM 1 kB. Anu-
TENbHOCTb UCNbITaHWsA — 1 MUH.

4.4.12.3 TlMpoBepka MUHMMaNbLHOrO HanpsAXXeHus cpabaTbiBaHNA
BblKNoYyaTens

OneKkTpoMarH1Tbl yrnpaBrieHnsi BaKyyMHbIX BblKrtovaTenen LOSKHbI
cpabaTtbiBaThb:
— 3reKTPOMAarHuThbI BKIKHYEHMS — Npu HanpsbkeHnn He meHee 0,85-U, ;

— 3reKTPOMarHuUTbI OTKIKYEHNS — NPpY HanpsbkeHnn He meHee 0,7-U .

4.4.12.4 WcnbiTaHue BbIKIOYaTenien MHOrokKpaTHbIMU
onpo6oBaHUAMMU

Yucno onepaumim U CROXHbIX LIMKNOB, NOASNEXALUNX BbINONIHEHNIO Bbl-
Kn4arenem npmu HOMMHaribHOM HanpsaXeHun Ha BbiIBOAAX 3N1€KTpoOMarHu-
TOB, AOJIKHO COCTaBIATb:
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— 3-5 onepauuii BKMOYEHWS 1 OTKITIOYEHMS;
- 2-3 yukna BO 6e3 Bbigepxkn BpeMeHn Mexagy onepauusimu.

4.4.12.5 N3mepeHne COnpoTUBIIEHUSA NOCTOSAHHOMY TOKY:

a) TOKOBeAyLLEero KOHTypa.

ConpoTvBrneHue Tokonposoaa (Mexay TOKOBeAyLUMMU CTEPXHAMN Be3
PO3ETOYHbIX KOHTAKTOB) AOIMKHO ObITb HE Gonee 3HauYeHUI, NPUBEAEHHbIX
B Tabnuue 4.4.30;

Ta6nuua 4.4.30 — MNpeaenbHble 3HaYeHWUs1 CONPOTUBIMEHUIA MOCTOAHHOMY TOKY
TOKOBeAYLEero KOHTypa BblkroyaTtenemn

ConpoTusnexue

Tun BbIkNtoyaTens WarotoButens Kaxxgoro nosntoca,

MkOwMm, He Gonee
BB3-10-20/630 OAO «3MNKO», r. MnHycuHck 60
BB3-10-20/1000 To xe 55
BB3-10-20/1600 “ 38
BBIMC-10-20/630 “ 60
BBIMC-10-20/630 “ 80
BBMC-10-20/1000 “ 50
BBIMC-10-20/1600 “ 40
BB3-10 HMMN «KoHTakT», r. CapaTtoB 50
BB/TEL-10 «TaBpuga AnekTpuk», r. CeBacTononb 50
BB3-10-20/630 OO0 «P3BA-3nekTpuk», I. POBHO 45
BB3-10-31,5/630 To xe 40
BB3-10-20/1600 “ 40
BB3-10-31,5/1000 “ 40
BB3-10-20/1600 * 25
BB3I1 0-31,5/1600 “ 25
BB3-10-31,5/2000 * 15
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OkoH4YaHue mabnuuysbi 4.4.30

ConpoTuBnexue
Twn BbIKNtOYaTENs WM3rotoButens Kaxgoro nosoca,
MkOmMm, He Bonee

BB3-10-31,5/3150 To xe 15

ﬂpmmeanme - ﬂpeueanble 3Ha4YeHnA CoONpOTUBIEHUA KaXO0ro nosca BblknovaTe-
nen APYrnx TUNoB — Mo UHCTPYKLMAM U3rOTOBUTENSA.

6) aneKTpoOMarH1ToB ynpaeneHus.

ConpoTrBNEHNUst ANeKTPOMarHUTOB YrNpaBneHus BbIKIoYaTenen Jomk-
Hbl COOTBETCTBOBATbL Npefenam 3HavyeHun, yKazaHHbIX N3roTOBUTENEM Ha
Tabnuuke KaTyLleK aNeKTpOMarH1ToB.

ConpoTrBNEHNst 3NeKTPOMarHUTOB yrnpaBreHus BblKMovaTeneMm npo-
n3poactea OO0 «P3BA-OnekTpuk» LOOMKHbI COOTBETCTBOBATbL HOpPMaM,
npvBedeHHbIM B Tabnuvue 4.4.31.

Ta6nuua 4.4.31 — Hopmbl Ha CONPOTMBNEHMSI NOCTOSIHHOMY TOKY KaTyLlueK
ynpasnenus BB3-10, Bbinyckaembix 000 «P3BA-3neKkTpuk»

HomuHaneHoe HoMuHanbHbIN TOK

Conpotusnexue, Om
HanpsbkeHve, B BblkMtovatens, A

SﬂeKTpOMaFHMT BKITHO4EHUA

110 630-1600 0,72 +0,03
2000, 3150 0,54 £ 0,03
220 630-1600 2,50+0,12
2000, 3150 1,92 £0,03

3J'IeKTpOMaFHVIT OTKNK4YeHna

110 630-3150 23,5+£1,2

220 630-3150 97,0 £0,14

4.4.12.6 N3mepeHne BpeMeHHbIX XapakTepUCTUK BbIKNoYaTenen

BpemeHHble XapaKTepuUCTUKM [OOSMKHbI COOTBETCTBOBATb HOpMaM,
npvBeaeHHbIM B Tabnuue 4.4.32, a onsa BbIKNoYaTenemn, oTCyTCTBYHOLLMX
B Tabnvue, — HopmaM UCMbITaHUA N3rOTOBUTENEM.
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4.4.12.7 N3mepeHne xoaa NOABUMKHBLIX YacTen
M OQHOBPEMEHHOCTU 3aMbIKaHUA KOHTaKTOB

M3MepeHHble 3Ha4YeHWst OOMKHbl COOTBETCTBOBATb AaHHbIM Tabnu-
ubl 4.4.32, a Ansa BbIKMOYaTeENen, OTCYTCTBYHOLMX B Tabnuue, — HopMam
NCMbITAHUA N3rOTOBUTENEM.

Ta6nuua 4.4.32 — Hopmbl Ha XxapaKTepPUCTUKM BaKyyMHbIX BbIKIovYaTenen

. | BBB-10- | BB/TEL-10,

Xapaktepuctuka BB3-10 2/320 BB/TEL-6 BBIMC-10 | BB3-10
CobceTtBeHHoe Bpems | 0,03/0,055 0,08 0,01 0,035 0,04
OTKMOYeHus, C,

He Gonee

CobcTtBeHHOE BpeMmsi 0,2/0,3 - 0,07 0,06 0,1

BKIIOYEHMS, C,

He Gonee

BectokoBas naysa 0,3/0,3 0,4 0,3 0,3 0,3

AlB MuHMManbHas, ¢,

He Gonee

Xoa noABUXKHbIX 12-13/12-13 4-5 - 8+1 8+1

KOHTAKTOB, MM

Bxum koHTakTtoB, MM | 5,5-7/5,5-7 2-2,5 - - 3
* B yucnutene — 3Ha4eHuUn Ans BblkntovaTtenei, Boinyckaembix OAO «3JTIKO», B 3Hame-

Hatene — OO0 «P3BA-3nekTpuk».

4.4.13 Bbiknroyatenu Harpysku

4.4.13.1 N3mepeHne conpoTUBNEHUNA U3ONSILIUM BTOPUYHbBIX

uenen u 06MOTOK 3NEKTPOMarHUToB ynpaBreHusi

[poBoguTcs cornacHo 4.4.26.

4.4.13.2 UcnbiTaHWe NOBbIWEHHbIM HanpsbkeHneM Yyactortom 50 Mu;

1) M3onsAuMmM BbIKIKOHATENS HArpy3Ku.
McnblTaTenbHOE HanpsbkeHWe [AOMMKHO COOTBETCTBOBATb Tabnuue
4.4.14. NpoJomKUTENbHOCTb UCMbITaHNSA — 1 MUH;
2) n3onAuMM BTOPUYHbIX Lilenen 1 0OMOTOK 3reKTpOMarH1ToB ynpas-

NeHuA.

MposoanTcs no 4.4.26. 3Ha4yeHne UcnbITaTernbHOro HaNPsXXeHNs npu-
HMMaeTcs paBHbIM 1 KB. AnuTensHOCTb nenbiTaHus — 1 MUH.
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4.4.13.3 N3mepeHune conpoTUBNEHUA NOCTOAHHOMY TOKY:

a) TOKOBEAYLLEro KOHTypa KOHTaKTHOM CUCTEMbI BbIKMOYATENS.

MpoBoAWTCSt 3MEepeHne COMPOTMBIEHUS] TOKOBEOYLLErO KOHTypa Mno-
fioca U Kaxkgow napbl paboumx KOHTAKTOB. 3HayeHWe COnpOTUBREHUS
[JOIMKHO COOTBETCTBOBATb AAHHbLIM UCTbITAHWIA N3rOTOBUTENEM;

0) 0OMOTOK 311eKTPOMarHMTOB YnpaBreHus.

3HayeHne ConpoTMBMEHNS AOIMKHO COOTBETCTBOBATb AAaHHbLIM M3roTO-
BUTENS.

4.4.13.4 MpoBepka fencTBUA MexaHM3Ma CBOOGOQHOro pacuensieHns

MexaHnam cBoOoOaHOro pacuenneHnsa npoBepsieTca B paboTe B COOT-
BeTcTBuM ¢ 4.4.9.9.

4.4.13.5 lMposepka cpabaTbiBaHMA NpuBoAa NPU NOHWKEHHOM
HanpsiXXeHMU Ha BbiBOAAX 3NIEKTPOMarHUToB

MpoBoauTca B cootBeTcTBUM C 4.4.9.10.

4.4.13.6 WcnbiTaHue BbIKNOYaTensa Harpy3ku MHOroKpaTHbIM
onpo6oBaHuem

MHOI'OKpaTHbIe OI'IDOGOBaHVIﬂ BbIKMoYaTenen LOMKHbI npoBOONTLCA
npn HOMWHaINIbHOM HanpsaXeHWW Ha BbiBOOAX 3NIEKTPOMAarHUTOB. Yucno
onepaumﬁ, noanexatwunx BbINOJIHEHUIO BblKNo4Yatenem, AOMMKHO COCTaB-
NATb MO TPU BKIIOYEHNA N OTKIIOYEHUA.

4.4.14 PaszbeguHUTEnNu, oTAENUTENN U KOPOTKO3aMblKaTenu

a) O6Lume NonoXeHUs.

M3mepeHne conpoTnBneHns n3onsuny MHOrO3MeMeHTHbIX N30MATOPOB
BbIMONHAETCA NpY TemMnepaType Bo3ayxa He MeHee nntoc 5 °C.

6) MeToab! McnbiTaHU (MPOBEPOK) N M3MEPEHUN.

[MpoBepKy MCNpPaBHOCTU AENCTBUSI MEXAaHM3MOB NMPOBOAAT MO METOAU-
Ke, YCTaHOBIEHHON B TEXHUYECKMX YCMOBUSAX HA KOHKPETHbIE TUMbl pa3b-
eaAnHuTEnen.

MpoBepKy 3NeKTpUYECKOro CONPOTUBIEHNS FMABHOW LIEMU KaXJ0ro no-
noca pasbeguHUTENS UMM CyMMapPHOro CONMPOTUBMNEHNS €€ OTAENbHbIX MOo-
cnegoBartenibHO CoeAnHeHHbIX YacTel npoeoasT no NOCT 2933.

VcnbiTaHnsa n3onsauumn rmaBHbIX M BCMOMOraTenbHbIX Lenen 1 Lenen
ynpaBneHusi pasbeguHutener nposoast no FOCT 1516.2.
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4.4.14.1 N3mepeHne cCONpPOTUBNEHUA U3ONALUN:

a) MOBOAKOB M TS, BbINOMHEHHbIX U3 OPraHNYeCKNX MaTepuanos.

MpoBoaunTca meraommeTpoM Ha HanpshkeHne 2500 B. ConpoTuBneHne
N30MALUN OOMKHO ObITb HE HWXKE 3HAYeHUI, NpuBeAEHHbIX B 4.4.9.1a;

©) MHOrO3MEMEHTHbIX U30NSTOPOB.

MpoBoauTca B cootBeTCcTBUM C 4.4.17;

B) BTOPWYHBIX Liernein n obMOTOK anekTpoMarHMToB ynpasneHus. lNMpo-
BOAUTCH B COOTBETCTBUM C 4.4.26.

4.4.14.2 WcnbiTaHMe NOBbIWEHHbLIM HanpshkeHUeM vyactortom 50 My:

a) OCHOBHOWN M30MNSAUMM pasbeavHUTErNen, OTAenMTenen n KopoTko3a-
MblKaTenemn.

M3onsaums, coctoswan m3 O4HOIMEMEHTHbIX OMOPHbIX WM30MATOPOB,
[OMkHa noaeepraTbCs UCMbITaHMAM cornacHo Tabnuue 4.4.14. N3onsuus,
COCTOSILLAsA U3 MHOrO3NEeMEHTHbIX U30MNATOPOB, AOIMKHA NoABepraTbCcs Uc-
nblTaHusaM cornacHo pasgeny 4.4.17. MNpoaomKkUTenbHOCTb MPUNOXKEHUS
HanpsikeHust — 1 MUH;

6) M30nALMM BTOPUYHBIX Lienew 1 0OMOTOK AreKTPOMarHUTOB YNpaBrneHus.

MpoBoanTcs B cOOTBETCTBUM C 4.4.26. 3Ha4YeHMe MCMbITaTeNbHOro Ha-
NpsKEHUs1 NpUHUMaeTcst paBHbiM 1 KB. [nMTenbHOCTb UCnbITaHus — 1 MUH.

4.4.14.3 N3mepeHne CONnpoOTUBIIEHUA NOCTOAHHOMY TOKY:

a) KOHTaKTHOW CUCTEMbl pasbeanHUTENEN n otaenuTenen.

MamepeHne JOMmKHO BbIMOMHATLCS MeXAy TOYKaMU «KOHTaKTHbIN Bbl-
BOA» — «KOHTaKTHbIN BbIBOA». PesynbraTbl M3mMepeHUn COnpoTUBIEHUN
[OOIMKHbI COOTBETCTBOBATb HOPMaM M3roTOBUTENS!, @ NpY UX OTCYTCTBUU —
[aHHbIM Tabnuubl 4.4.33;

Ta6nuua 4.4.33 - Han6onbluee foNycTMMOE CONPOTUBIIEHNE NOCTOSIHHOMY
TOKY KOHTaKTHOW CUCTeMbI pa3beAuHuTenen n otaenutenemn

Tvn pasbeguHuTens HomuHanbHoe HomMuHanbHbI | ConpoTuBneHve,
(otgenuTens) HanpsixeHue, kB TOK, A MKOM
POH3 500 2000 200
PIH 35-220 600 220
OcTtanbHble Tvnbl Bce knaccebl 600 175
HanpskeHust 1000 120
1500-2000 50
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6) 0OMOTOK aNeKTPOMarHWTOB yrpaBeHns oTaenuTenemn n KopoTkosa-
MbIKaTenen.

3Ha4eHnss conpoTMBeHnss OBMOTOK [OMKHbI COOTBETCTBOBATL AaH-
HbIM U3rOTOBUTENEN.

4.4.14.4 N3amepeHMe KOHTaKTHbIX AABMNEHUA B Pa3beMHbIX KOHTaKTax

I3mepeHHble 3HaYeHNS LOMKHbI COOTBETCTBOBATL HOPMaM UCTbITaHUI
n3rotoBuUTenem.

4.4.14.5 TpoBepka paboTbl pasbeaUHUTENSA, OTAENUTenNs n
KOpPOTKO3aMblKaTens

AnnapaTbl C py4HbIM ynpaBneHWeM AOSMKHbl ObiTb MPOBEPEHb! BbIMOS-
HeHVeM NATU onepaumin BKITKYEHNS U NATU onepauui OTKIIYEHNS.

AnnapaTbl C AUCTaHUMOHHBIM yNpaBieHWeM AOMKHbI ObiTb Takke npo-
BepeHbl BbINOMIHEHEM NATW Onepauuii BKIIKOYEHUS U OTKITIOYEHUSI MPU HO-
MWHAaINbHOM HanpsXXeHUV Ha BbIBOAAX SMEKTPOMArH1ToB 1 dreKTpPoABura-
Tenen ynpasneHus.

4.4.14.6 OnpeaeneHne BpeMeHHbIX XapaKTepPUCTUK

PesynbraTtbl n3MepeHuii JOMKHbI COOTBETCTBOBATb HOpMaM MChbiTa-
HWA N3roTOBUTENEM.

Y pasbegnHuTenen, KOMMYTUPYHOLUUX YYACTKU HEHarpyXeHHbIX
CUCTEM LWMH Ha noacTaHumsax 110 kB 1 Bblwe, NpoBOAUTCH NpoBepKa
pasbeauHUTEnNemn Ha CUHXPOHHOCTb OBMKEHUS HOXEN.

Pa3HOCTb MEXKOHTaKTHbIX NPOMEXYTKOB Tpex a3 pasbeauHuTenen
BO BpeEMS BKITHOYEHUSA UK OTKMOYEHUS He AormkHa npeBbiwatb 10 % npu
yKasaHHbIX B Tabnuvue 4.4.34 gnanasoHax n3ameHeHus.

Tabnuua 4.4.34 — MakcumanbHO Npo6vBaeMble MEXKKOHTAKTHbIe PacCTOAHMUSA

Knacc MakcumasnbHO NpoBUBaEMble MEXKOHTAKTHBLIE PACCTOAHMS
HaNpPsPKEHIS, MPU KOMMYTaLMSAX XONOCTbIX LWKH, CM
kB OTKIIOYeHVe BKIIOYEHNe
110 15-45 20
220 30-90 45
330 55-120 60
750 135-260 140
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4.4.14.7 TpoBepka paboTbl MexaHU4YeCKON GNOKMPOBKMU

BriokupoBka He AormkHa No3BonsATb ONepupoBaHME rMaBHbIMU HOXaMMU
NPU BKITKOYEHHbIX 3a3eMITAILWLNX HOXaX, U HaOﬁOpOT.

4.4.15 KomnnekTHble pacnpegenuTernibHbie YCTPOUCTBa
BHYTpPEHHeN U HapyxHou yctaHoBku (KPY n KPYH)

a) Obwue nonoxeHus.

VcnbiTaHne KOMNNEKTHbIX pacnpeaenmuTenbHbIX YCTPOWCTB, 3arnofHeH-
HbIX 3rerasoM M3roToBUTENEM U He MOAMNEXaLUMX BCKPbITUIO B TEYEHUe
BCEro cpoka crnyx6bl, He NPOBOANTCS.

Hopmbl ucnbitaHmin anementoB KPY (MacnsHbIX Bbiknoyatenen, ms-
MepUTENbHbIX TPaHCOPMAaTOPOB, BbIKIOYAaTENEN Harpy3ku, BEHTUINBHBIX
pa3psioHMKOB, MPEfOXpPaHUTEnen, pasbeauHuTenen, CUNoBbiX TpaHcdop-
MaToOpOB U TpaHCOpPMaToOpHOro Macna) NpMBeAeHbl B COOTBETCTBYHOLLIMX
pasgenax Hactosiero TKIT.

6) MeTtoabl UcnbITaHWI (MPOBEPOK) N N3MEPEHUIA.

MeToabl ucnbiTaHui HerepmeTMaupoBaHHbIX KPY B meTtannuye-
ckoln obonouke Ha HanpsbkeHne o 10 kB QomkHbI COOTBETCTBOBATHL
[OCT 14694 v HacTosiwemy pasgeny. JononHuTenbHble yKasaHus no
mMeToaam ucnbiTaHnin KPY KOHKPETHbIX TUMOB MOTYT YTOUYHSITCS B TEXHU-
YeCKMX YCINOBUSAX.

4.4.15.1 N3mepeHue conpoTUBNEHUA U3ONALUN:

a) 9NeMEHTOB M3 OpraHNYecKMx maTepuarnos.

MpoBoanTCca MeraommeTpoMm Ha HanpshxeHve 2500 B. ConpotueneHve
N30MAUUN OOIMKHO ObiTb HE MEHee 3HaYeHWI, NpUBEAEHHbIX B 4.4.9.1a;

6) BTOPWUYHBIX Lienen.

[poBogunTcsa meraoMmeTpoM Ha HanpsikeHne 500-1000 B.

ConpoTuBneHne N3onsumnmn Kaxxaoro NpucoegMHeEHNs BTOPUYHBIX Lienem
CO BCEMM MPUCOEAMHEHHBIMU annapartamu (pene, npubopamm, BTOPUYHbI-
MU 0BMOTKaMmn TpaHCHOPMAaTOPOB TOKa M HamnpsKeHUs n T. n.) AOMMKHO
ObITb He meHee 1 MOwm, uenel ocBelleHnst — He meHee 0,5 MOwm.

4.4.15.2 UcnbiTaHWe NOBbILWEHHbIM HanpsxeHnem vyactorom 50 Muy;:

a) u3onsuumn nepBuYHbIX Lenen sveek KPY n KPYH.

McnblTaTenbHOe HanpsiKeHWe MONHOCTbI CMOHTMPOBAHHBIX sveek
KPY 1 KPYH npu BkaueHHbIx B paboyee nonoxeHne Tenexkax u 3akpbiTbIX
[OBepsX yCTaHaBNMBaeTcsi cornacHo Tabnuue 4.4.14.
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OnuTenbHOCTb  MPUMNOXEHUS HOPMUPOBAHHOIO UCMbITAaTENBHOIO
HanpsbkeHua ana dapdgoposon nsonauum — 1 MuH. Ecnu msonauns
slYeeKk COOEPXMUT dreMeHTbl U3 TBepAblX OpraHn4yecknx maTepuanos,
NPOOOIIKUTENBbHOCTb MPUMOXEHUS UCMNbITAaTENbHOrO HanpsiKeHUs co-
cTaBnsAeT 5 MUH;

6) M3oNAUUM BTOPUYHBIX LiENen.

MpoBoanTcs B cooTBeTCTBMMU C 4.4.26. 3Ha4YeHNe ucnbliTaTenbHOro
HanpskeHus npuHMMaeTcs paBHbIM 1 kKB. MpogomknTensHOCTb Npuno-
KEHUS1 HOPMUPOBAHHOIO MUCMbITATENBHOMO HaNPsKeHNUs — 1 MUH.

VcnbiTaHUs NOBbIWWEHHBIM HaMpsiKeHWEM BHOBb CMOHTUMPOBAHHbIX
KPY OomkHbl NpoBOAMTCS 40 NOAKITOYEHNS BO3AYLHbIX NN KabenbHbIX
TIMHUIA 3neKkTponepeaayvn ¢ BKITOUYEHHBIMW BbIKMOYaATENSAMMU.

4.4.15.3 N3mepeHue conpoTuBrieHUSA NOCTOSAHHOMY TOKY

MpoBoanTCcs M3MepeHne ConpoTUBIIEHUSI MOCTOSIHHOMY TOKy") crefiyto-
Lwnx anemeHToB KPY:

a) BTbIYHbIX KOHTaKTOB NEPBUYHON Lienu.

JonycTnmble 3Ha4YeHUs CONPOTMBIEHNS KOHTAKTOB MpUBEAEHbI B TEX-
HUYECKOW OOKYMeHTauuu nsrotoButensi. B cnyvasix, ecnv 3HayeHust co-
NPOTUBMNEHNSI KOHTaKTOB HE MpUBEAEHbI B TEXHUYECKOW LOKYMEHTauuu,
OHW OOMKHbI ObITb He Gonee:

ana koHtaktoB Ha 400 A — 75 mkOw;

ansa KoHTakToB Ha 630 A — 60 MkOwM;

ana koHtaktoB Ha 1000 A — 50 mkOwm;

ana koHTtaktoB Ha 1600 A — 40 MkOMm;

ana koHtaktoB Ha 2000 A n Bbilwe — 33 MKOM;

6) pa3beMHbIX KOHTaKTOB.

ConpoTuBneHMe MNOCTOSIHHOMY TOKY Pas3beMHbIX KOHTAKTOB [OJIKHO
ObITb He Oonee 3Ha4YeHWU, NPUBEOEHHbIX BbILLE;

B) CBSI31 3a3eMIIEHNS] BbIABWKHOIO 3f1IEMEHTA C KOPMYCOM.

JonycTtnmoe 3HayeHne conpoTtueneHus — He 6onee 0,1 Om.

4.4.15.4 KOHTpOsnb COOPHbIX LWWH

KOHTpOmb KOHTaKTHbIX COEANHEHWI COOPHbIX LUNH AOMKEH BbINOMHATH-
€4 COrnacHo ykasaHusim nyHkToB 4.4.17,4.4.31.3 1 4.4.31.4.

" N3amepeHvie BbINOMHSAETCS, ECNN NO3BOMSET KOHCTPYKUMA KPY.
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4.4.15.5 MexaHun4yeckue UcnbiTaHUA

[MpoBOAATCA B COOTBETCTBUM C TEXHNYECKOW [OKYMEHTaLMeNn 1 BKIto-
YyaloT:

1) MATUKpaTHOE BKaTbiBaHWE W BblKaTbiBAHNE BbIABWKHbLIX 31IEMEHTOB
C NPOBEPKON COOCHOCTU BTbIYHbIX KOHTAKTOB [MaBHOW Lienn, paboThbl LWTo-
POYHOro MexaHu3ma, 6r1oKMpOBOK, PMKCaTOPOB;

2) npoBepky paboTbl N COCTOAHUSA KOHTAKTOB 3a3eMMSIOEro pasbe-
anHunTend.

4.4.16 KomnnekTHble TOKonpoBoAbl (LUIMHONPOBOAbI)

a) OOwue nonoxeHus.

O6bem 1 HoOpMbI UCNbITaHUA 060PYAOBaHNS, NPUCOEANHEHHOIO K TOKO-
npoBoAdy W LUMHOMNPOBOAY (reHepaTop, CUMOBbIE Y U3MEPUTENbHbIE TPaHC-
dopmaTopbl, KOMMyTaUMOHHAs annapatypa, BEHTUNbHble pas3psagHUKK
UNY OrPaHNYUTENU NEpPEHanpPs>KeHun), NpuBedeHbl B COOTBETCTBYHOLLMX
pasgenax Hactosero TKIT.

4.416.1 U3mepeHne conpoTUBIEHUs U3onsaLmmn

M3mepeHne nposoanTca MeraoMmMeTpoM Ha HanpshxeHune 2500 B.

VamepeHne conpoTMBNEHNS N30SI TOKONPOBOAOB U OLLMHOBOK MPO-
BOAWTCS AN KaXAoN dhasbl Npu 3a3eMIeHHbIX Apyrux. [pu 3HaunTensHOM
(B 2—3 pasza) oTnMYMK CONPOTUBIIEHUI pa3Hbix a3 pekoMeHayeTcst no
BO3MOXXHOCTMN MPOBECTU OCMOTP (hasbl C MUHMMAIIbHBIM CONPOTUBIEHVEM
N30NSLUN NS BbISBNEHUSA MPUYUH TAKOTO pasnnyns COnpoOTUBIIEHUIA N30-
NAUUN N YCTPaHUTD 3TU NPUYMHBI.

4.4.16.2 UcnbiTaHMe NOBbIWEHHbIM HanpsbkeHMeM vyactortom 50 Ny

VcnblTaTtenbHoOe HanpsbkeHue M3onsuMM TOKonpoBoda Mpu oTcoeau-
HEHHbIX 0OMOTKax reHepaTopa, CUMOBbIX TPaHCHOPMATOPOB HaMPSKEHWS
yCTaHaBMnMBaeTcs cornacHo Tabnuue 4.4.14.

3HaveHne ncnbITaTeNbHOrO HanpsHkeHUs Anst U3onsuumM ToKkonposoaa
npy OTCOEAMHEHHbLIX 0OMOTKaX reHepaTopoB M CUITOBbLIX TpaHcdopmaTo-
poB npuBeaeHbl B Tabnuue 4.4.14. [ins ToKonpoBoAoB € 00LWMM Ansi BCex
Tpex a3 aKpaHOM UCMbITAaTENbHOE HAMpPshHKeHWe NpuknagbiBaeTcs noove-
PEeAHO K KaXkaon hase TokonpoBoAa Npw ocTanbHbIX dda3ax, COeQUHEHHbIX
C 3a3eMJIEHHbIM KOXYXOM.

OnuTenbHOCTb NPUMNOXEHUS UCMbITATENBLHOrO HanpsKeHus Ans dap-
dopoBoit nzonaumm — 1 MuH.
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Ecnn n3ondauna Tokonposoaa COAEepPXUT SNeMeHTbl U3 TBepablX opra-
HUYECKNX MaTepuranos, NPOAOCIDKNTENbHOCTb NPUITOXEHUA UCNblTaTenbHO-
ro HanpsaXeHna coctTaBndaeT 5 MUH.

4.4.16.3 lMpoBepka coeAUHEHUI LUMH U 3KPaHOB

lMpoBepka coeauHEeHWIN LWNH TOKOMPOBOAOB AOMKHA MPOBOAUTHLCS B CO-
OTBETCTBUM C TPEOOBAHMSIMI TEXHUYECKON JOKYMEHTALIMN U3rOTOBUTENS.

Y cBapHbIX COeAMHEHWIA HE OOIMKHO ObITh TPELLMH, MOAPE30B, He3annaB-
NeHHbIX KpaTepoB. [poBepka kayecTBa CBAPHbIX COEAMHEHMWI NPU MOHTaXe
TOKOMPOBOAOB AOSMKHA BbINOMHATLCSH B COOTBETCTBUM C TEXHUYECKOW LOKY-
MeHTauwmeln No ceapKe antoMUHUS UMK C UCMOMb30BaHNEM HepaspyLUaoLLIMX
meTonoB koHTponsi no FTOCT 3242 npu HannyMm COOTBETCTBYHOLLMX YCTaHO-
BOK UNV OpYrMM pEKOMEH0BaHHbIM U3rOTOBUTENEM CMOCOOOM.

MeToabl MCMbITAHUA 3NMEeKTPUYECKUX KOHTAKTHbIX COeaMHeHWun (Ja-
nee — coefuHeHuin), narotoeneHHbix No NMOCT 10434, [OMKHBI COOTBET-
ctBoBatb TpeboBaHusam MOCT 17441.

McnbiTaHnst Ge3BMHTOBBLIX KOHTaKTHbIX 3a)KMMOB CrieyeT MpOBOAUTb
no MOCT 25030.

McnbiTaHWs BUHTOBbLIX KOHTaKTHbIX 3a)KMMOB crielyeT MPOBOAUTL MO
[OCT 25034.

4.4.16.4 TpoBepKa COCTOSAHUSA U3ONSALMOHHBLIX NPOKNaAoK

MpoBoguTCca y TOKOMPoBOAOB, 06OMOYKM KOTOPbLIX W30NMPOBaHbI OT
OMOPHBIX METanMoKOHCTPYKUMI. [poBepka LenocT N3oNsAUMOHHbBIX Mpo-
KNnagoK OCyLLEeCTBMSETCH NyTeM CPpaBHUTENbHbIX U3MEPEHUIA NafeHUs Ha-
NPSKEHUST HA M3OMSALMOHHBIX MPOKNagkax cekumn dasbl U n3aMepeHust
TOKa, NPOXOAALLErO B METAINIOKOHCTPYKUMSAX MEXAY CTaHUHAMMU CEKLMNA.
KpuTepun oTcyTCTBMSA KOPOTKO3aMKHYThIX KOHTYPOB B TOKOMPOBOAAX reHe-
paTopHOro HanpshkeHus npuBeaeHsl B Tabnuue 4.4.35.

4.4.16.5 MNMpoBepka ycTpoMCTBa MCKYCCTBEHHOW BEHTUINALUN
TOKonpoBoAa

[MpoBogunTCA CornacHo TEXHUYECKON OOKyMeHTaunn N3rotoBuTens.

4.4.16.6 KoHTponbHbIM aHanu3 rasa Ha cogepxaHve Bogopoaa
13 TOKONpoBoAa

[MpoBoguTca B cooTBeTCTBUM C 4.4.3.24.
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Tabnuua 4.4.35 — Kputepuun oTCyTCTBUA KOPOTKO3aMKHYThIX KOHTYPOB
B TOKONpoBoAax

TOKOMPOBOAOB OT KOPMy-
ca TpaHcdopmaTtopa u
reHeparopa

M3onauns peanHoBbIX
yﬂﬂOTHeHI/IVI CbEMHbIX U
NOABWXHbIX 3KPpaHOB

H2XXUMHbIX KOrneL, pesu-
HOBOrO KOMMeHcaTopa
[OMmKeH OblTb HE MeHee
5 MM

ConpoTueneHune n3o-
NSALUN 3KpaHa OTHOCK-
TernbHO MeTanoKOH-
CTPYKLMIA NpU AEMOH-
TUPOBAHHbIX CTSXKHbIX
LNunbKax AormkHO ObITb
He meHee 10 KOm

KorcTpykums [MpoBepsiembln y3en Kputepuit ouenkin MpumeyaHne
TOKOMpOBOAaA COCTOSAHUSA
C Henpe- M3onsauns skpaHoB unn
PbIBHLIMU kopoboB TokonposoAa ot
aKpaHamu Kopnyca TpaHcgopmaro-
pa v reHepaTopa npu:
HenpepbIBHOM BO3- OtcyTtctBue metannu- | Mpwu Bu3yans-
OyLWHOM 3a30pe (Lenu) | Yeckoro 3aMblKaHusi HOM OCMOTpe
MeXay 9KpaHamu TOKO- | MeXay 3KpaHaMu 1 Kop-
npoBoAa 1 KOPrycoMm nycom reHepaTopa
reHeparopa;
OOHOCTOPOHHEW U30- LlenoctHocTb n3ons- Mpwn BM3yans-
NALUMK YNNOTHEHWI LIMOHHbIX BTYMOK, OT- HOM OCMOTpe
3KpaHOB 1 kopoboB CYTCTBWE KacaHus ro-
TOKOMpPOBOZA OT Kopryca | BEPXHOCTSMU 3KpaHOB
TpaHcdopmaTopa u re- | Unu Kopobos (B mecTax
HepaTopa; N30MNM1POBKM) KOPMYCOB
TpaHcdopmaTopa u
reHeparopa
[BYXCTOPOHHeW 130- ConpotueneHve n3o- N3mepsieTca
NAUMN YINOTHEHWI NAUUM CBEMHOTO 3KpaHa | Meraom-
CbEMHbIX 3KPaHOB U nnu kopoba OTHOCUTENb- | METPOM Ha
KopoboB TOKOMpoBOAA, | HO Kopryca TpaHcdop- | HanpsXkeHve
NOACOeAMHEHHbIX K KOp- | MaTtopa 1 reHepaTtopa 500 B
nycy TpaHcdopmaTopa 1 | Mpu AeMOHTUPOBaHHbIX
reHepartopa CTSDKHBIX LUNWIIbKaX U
3a3eMIAOLLMX NPOBO-
AHVIKax JOIMKHO ObITb He
meHee 10 kOm
CeKumnoHnpo- | MI3onaumnst pe3avHoBbIX 3asop B CBETY Mexay Mpw BM3yans-
BaHHble KOMMEeHCaTopoB 3KPaHOB | BonTamn CoceqHNX HOM OCcMOTpe

Mamepsietca
Meraom-
METPOM Ha
HanpsbkeHvne
500-1000 B
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OkoH4YaHue mabnuuysbi 4.4.35

Konctpykums [MpoBepsiembIn y3en Kputepui ouenkn Mpumevanune
TOKOMnpoBoda COCTOSIHUS
Bce tunbl ¢ | 3onaumoHHble npo- ConpoTuBneHue n3o- 1. N3amepsieT-
[ABYXCIOWMHbI- | KNafKN CTaHWH 9KpaHoB | NALMUM NPOKNafoK OTHO- | CA Meraom-
MU npoknag- CUTENbHO METANOKOH- | METPOM Ha
Kamu CTaHWH CTPYKUMI JOMKHO BbITh | HANpshkeHve
3KpaHoB He meHee 10 kOm 500 B
2. CocTtosiHue
N30MALMOHHBIX
BTYyrnok 6onTos
KpenneHus
CTaHWH Npo-
BEpSETCS BU-
3yarnbHO
Bce Tunbl MexaydasHble Taru Tarn 4OMKHBI UMETb Mpw BM3yans-
pasbeauHuTenen u 3a- N30MALVOHHbIE BCTABKM | HOM OCMOTpe
3emnutenen Unn apyrue anemMeHThbl,
ncKroyatowme obpaso-
BaHWe KOPOTKO3aMKHY-
TOro KOHTYpa

4.417 CGopHble N coegUHUTENbHbIE LWUHbI

a) Ob6Lwme nonoxeHus.

LLnHbI ncnbiTbiBalOTCA B 0OObeMme:

— Ha HanpsbkeHne oo 1 kB - no 4.4.17.1, 4.4.17.3-4.4.17.5;
- Ha HanpspkeHuve Bbiwe 1 kB — no 4.4.17.2-4.4.17.6.
6) MeToab! UCNbITAHUIA INEKTPUYECKUX KOHTaKTHbIX COEOUHEHWUA, W3-
rotoBneHHbix no MOCT 10434, pomkHbl COOTBETCTBOBaTb TpeboBaHMSAM

FOCT 17441 v nognyHkToB 4.4.17.2-4.4.17.5 nyHkTa 4.4.17.

B) McnbiTaHns 6e3B1HTOBbLIX KOHTaKTHbIX 3aXMMOB CrieayeT NPOBOANTL
no FOCT 25030.
r) MicnblTaHns BUHTOBbLIX KOHTaKTHLIX 3a)KMMOB CriefyeT NpoBOAUTL MO

FOCT 25034.

4.417.1 N3mepeHue CONpoTUBIIEHUA U3ONSALUM NOABECHbIX

1 onopHbIX hapcopoBbIX N30NATOPOB

MpoBognTca MeraoMMeTpoM Ha HanpskeHne 2500 B Tonbko npu no-
TNOXMTENbHOM TeMnepaType OKpyXatoLLero BO3ayxa.
ConpoTrBneHne Kaxgoro M3onatopa Wnmu Kaxgoro areMeHTa MHOro-

3MEMEHTHOrO M3omnaTopa AOMKHO 6biTb He meHee 300 MOwm.
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4.417.2 UcnbiTaHMe U30MNALMU NOBbIWEHHbIM HanpsXXeHUeM
yacTtoTomn 50 Ny

3HayeHVs NCnbITaTeNbHOIO HaNPSPKEHWS NpUBeAeHbl B Tabnuue 4.4.14.
BHOBb ycTaHaBnMBaeMble MHOrO3NIiEMEHTHbIE UMW NMOABECHbIE U30rs-
TOPbI JOMMKHbLI UCMbITEIBATLCS MOBbLIWEHHbIM HanpshkeHneM 50 kB, yacTo-
Ton 50 'y, NpyknagbiBaeMbIM K K&XA0MY 3NIEMEHTY nsonatopa.
MpopomKNTENBHOCTDL UCMbITAHUA — 1 MUH.

4.4.17.3 TMpoBepka pa36opHbIX cOeaUHEHUN

MpoBoanTcs BbIGOpPOYHasi NPoOBepKa 3aTsPKKM KOHTAKTOB UM BCKpPbITUE
2—-3 % coeguHeHun.

4.4.17.4 TpoBepka Hepa3bOpPHbLIX COeaUHEHUN, BbINMOMHEHHbIX
onpeccoBKOMU

HepasbopHble coeanHeHUs, BbINOMHEHHbIE ONPECCOBKON, OpaKytoTCs, eCru:

a) ux reomeTpuyeckme pasmepbl (ONMHA U OMamMeTp OnpeccOoBaHHOW
4YacTu) He COOTBETCTBYIOT TPEOOBAHMAM MHCTPYKLMM MO MOHTaXy coeamu-
HUTENbHbIX 3aXXMMOB JAHHOrO TUNa;

0) Ha MOBEPXHOCTW COEOUHUTENS UMW 3aXUMa MMEHTCS TPELLUHBbI,
cnepbl 3HAa4YUTENbHOM KOPPO3UK U MEXAHUYECKUX MOBPEXAEHUI;

B) KpWBM3HA OMPECCOBAHHOMO COeAMHUTENS npeBblwaeT 3 % ero ANuHbI;

r) cTanbHOW CepAEYHMK ONPEeCCOBaHHOIO COEAUHUTENS CMELLEH OTHO-
CUTENbHO CMMMETPUYHOIO nornoxeHust 6onee 4em Ha 15 % AnvHbI Npec-
CyeMoW YacTu npoBoaa.

4.4.17.5 TpoBepka cBapHbIX COeANHEHUN

Y cBapHbIX COEOMHEHWI He O0IMKHO 6biTb TPELUWH, Noapesos, Hesa-
NnaBMeHHbIX KpaTepos.

4.4.17.6 N3mepeHne aneKTpU4ecKoro ConpoTuBneHns
coeAMHEeHUN

OneKTpUYeckoe COMPOTUBMEHNE COEAUHEHUI M3MEPAOT Ha y4yacTke
coeVHeHMs Mexay Tovkamu, ykasaHHbiMu B FTOCT 17441 (yeptexu 1-6).

[na coegnHeHuin, He ykasaHHbIX B TOCT 17441 (yepTtexun 1-6), TOUKM
N3MepeHUsi yCTaHaBNMBAOT Ha paccTosiHUM 2—10 MM OT KOHTAKTHOIO CTbl-
Ka no xody Toka.
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O6bem BbIOOPKM MPU U3MEPEHNM COMPOTUBIIEHNSA COCTaBNAET:

a) 2—3 % — onsa pa3bopHbIX COeAUHEHWN;

6) B nonHom 06beme — Ans pa3bopHbIX coeamHeHun Ha Tok 6onee 1000 A,

B) 3—5 % — Ans Hepa3bopHbIX COeANHEHWI, BbIMOMHEHHbBIX OMPECCOBKOM.

CoenuHeHns cHnTaloT BbIAEPXKABLUMMU UCTIbITAHWE, ECIN CPeaHEE 3Haude-
HVEe COMpPOTMBIEHMS BbIGOPKM cooTBETCTBYET TpebosaHusim FOCT 10434.

4.4.17.7 UcnbiTaHMe BBOAOB U NPOXOAHbLIX U30JISITOPOB

MpoBoguTca B cooTBeTCTBUU C 4.4.24.

4.418 TokoorpaHu4yMBalrLiue Cyxme peakTopbl

4.4.18.1 N3mepeHUe cOnpoTUBIIEHUA U30ONALUM OOMOTOK
OTHOCUTENbLHO GONTOB KpenseHusi

MpoBoanTca meraommeTpom Ha HanpsikeHne 1000—2500 B. ConpoTtue-
NeHne n3onsaumm AomkHo bbiTe He meHee 0,5 MOM.

4.4.18.2 UcnbiTaHMe OMNOPHOM N3ONALIUUN PEaKTOPOB
NoOBbIWEHHbIM HanpshkeHMem YactoTton 50 'y

VcnbiTatensHoe HanpsXXeHne OnopHON U30NSALUN MOMHOCTLIO cobpaH-
HOro peakTopa npuHMmaeTcsi cornacHo Tabnuue 4.4.14.

MpopomkNTENbHOCTL NPUMOXEHNA HOPMUPOBAHHOMO UCTBITAaTENBbHOTO
HanpspkeHus — 1 MUH.

VcnbiTaHWe OMOPHOM U30MSILUN CYXUX PEAKTOPOB MOBLILLEHHBIM Ha-
npsbkeHnem vactotor 50 'y MOXET NPOBOANTLCS COBMECTHO C M30MATO-
pamu OLLUMHOBKM SIYEIKN.

4.4.19 AnekTpodpuUnbTpbI

a) O6Lume NonoxeHus.

WcnbiTaHns cnegyeT MpoBOAWTE NPU HOPManbHbIX KIMMaTU4eCKUX
ycnosusix no NOCT 15150.

6) MeTozbl McnbITaHU (MPOBEPOK) N U3MEPEHWN.

OnpepeneHne BpeMeHu ralleHns (BpeMeHn BriokMpoBkM Mojayun cur-
Hana ynpasreHusi) UCKPOBOro (dyroBoro) npobos, orpaHuyYeHns Hanpsi-
XEHMS XOMOoCTOro xoAa, OorpaHnyeHns paboyero Toka OT HOMMHAMBLHOrO,
KOMMYTUPYEMOW M NOTpebnsiemMon MOLLHOCTM AN CUCTEM YMNpaBrieHus
nutanmsa — no NOCT 28904.

189



TKI 339-2011

4.4.19.1 N3mepeHne conpoTUBNEHUA U3ONALUN OOMOTOK
TpaHccopmaTopa arperara NnUTaHUA

M3amepeHne npoBoaMTCA MeraoMMeTpoM Ha HanpsbkeHne 1000—-2500 B.

ConpoTvBneHue nonsaumm obMoTok HanpskeHvem 380 (220) B ¢ noa-
COEAVHEHHBIMU K HUM LIensiMU AOIMKHO ObITb He MeHee 1 MOwm.

ConpoTuBreHne 13onsiuMM 06MOTOK BbICOKOTO HAaMPSPKEHUST OOMMKHO
ObITb He Hke 50 MOm npu Temnepatype 25 °C nnu He meHee 70 % 3Ha-
YeHUs1, ykasaHHOro B nacrnopTe arperaTa.

4.4.19.2 UcnbitaHune nsonauum uenewn 380 (220) B arperata nutaHus

VcnbiTaHme nsonaumm npoBoanTCa HanpshxeHnem 2 kB yactoTton 50 Iy,
B TedeHue 1 MUH. OnemeHTbl, padoTarowme npu HanpsixxeHun 60 B n Hke,
[OJDKHbI ObITb OTKIHOYEHbI.

4.4.19.3 U3mepeHne conpoTUBNEHUA U3oNsALUMN Kabens
BbICOKOrO HanpsiKeHusA

ConpoTuBrneHNe M3onsummn, UaMepeHHoe MEraoMMETPOM Ha Hanpsike-
Hue 2500 B, He gomkHo bbITb MeHee 10 MOwm.

4.4.19.4 UcnbiTaHMe U30onauMmn Kabensa BbICOKOro HanpsiKeHust

McnbiTaHne npoBoauTcsa HanpshkeHnem 75 kKB NOCTOSAHHOro Toka B Te-
yeHne 30 MUH.

4.4.19.5 UcnbiTaHne TpaHccopmaTopHOro macna

lMpenenbHO gonycTvMble 3HAYEeHUs NPOBMBHOMO Hanps>KeHUs macna:
0o 3anuekm — 40 kB, nocne — 35 kB, ecnu nHoe He ykazaHo B TEXHUYECKOW
OOKyMeHTaumm (nacnopte).

B macne He fomKHO cofepxaTbesa cnefos BOAbI.

4.4.19.6 MNMpoBepka MCNnpaBHOCTU 3a3eMJIEHUA INIEMEHTOB
obopynoBaHus

MpoBoanUTCa NpoBepKa HaAEXHOCTN KpenmneHust 3a3eMsAoLLUX NPoBo-
OHUKOB K 3a3eMIUTENo U credyowmm aremeHTaMm obopyaoBaHus: oca-
OVTENbHBIM 3MeKTpodaM, MOMOXUTENBHOMY MOMOCY arperata nUTaHus,
Koprnycy anekTpodunsTpa, Koprycam TpaHcopMaTopoB M afiekTpoaBura-
Ternei, OCHOBaHUIO NepeksoyaTeneil, kapkacam naHenen v LWMToB ynpas-
NEeHUs, KoXyxam Kabens BbICOKOrO HanpshkeHWs, Jlokam nas3oB, ABepkam
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N30NATOPHbIX KOPOOOK, KOpobkam kKabemnbHbIX MydT, driaHuam M3onaTo-
POB ¥ APYIrM MeTannyeckum KOHCTPYKLMSAM COrMacHO NPOeKTY.

4.4.19.7 TpoBepka CONPOTUBIIEHUS 3a3eMISOLWMX YCTPOUCTB

ConpoTuBreHne 3asemMnnTens He AOMMKHO npeBbiwaTb 4 Om, a conpo-
TUBNEeHne 3aseMnAarLmnx NpoBOAHNKOB (Mem,qy KOHTYPOM 3aseMJieHnsa n
netanbto 06opyaoBaHus, nognexatlen sasemnenno) — 0,05 Om.

4.4.19.8 CHATMe BonbTaMnepHbIX XapaKTepUCTUK

BonbramnepHble XapakTepucTUKK anekTpodussTpa (KpuBasi 3aBUCMMO-
CTV CUMbl TOKA OT MPUNOXEHHOTO HaMPSKEHWS Ha y4acTKke KOPOHHOMO pas-
psifa) CHUMAKTCA Ha BO3AyXe M AbIMOBOM rase cornacHo tabnuue 4.4.36.

Tabnuua 4.4.36 — Yka3aHus N0 CHATUIO XapaKTePUCTUK INEKTPO(UNLTPOB

McnbiTyembin

ﬂopﬂ,qm( CHATUA BONbTaMnepHbIX

TpeboBaHus K pesynb-

N3MeHeHUsi TOKoBOW Harpyskn 5-10 %
HOMUWHAINbHOIO 3Ha4YeHWs 1 Mpy NnaB.-
HOM CHVDKEHUW HanpskeHust (HUCxoas-
Las BeTBb) C TEMM Xe MHTepBanamu
TOKOBOW Harpy3ku. OHa cHumaeTcs npu
HOMVHaInbLHOW NapoBOW Harpyske koTna
1 BKITHOYEHHbIX B HEMPEpbIBHYO paboTy
MexaHV3Max BCTPSAXMBaHWS 3MeKTPOAOB

o6bekT XapaKTepuUCTMK Tatam UcnbITaHU
1. Kaxxgoe BonbramnepHasi xapaktepucTuKa CHU- MpobusHoe Hanpsixe-
nosie Ha BO3- | MaeTCsi MPU MIIaBHOM MOBbILLEHWN Ha- HMe Ha 3neKkTpoaax
ayxe NPSPKEHUS C MHTEPBanamMm U3MeHeHUs! [OOIMKHO BbITh He Me-
TokoBOW Harpysku 5-10 % HomuHanbHoro | Hee 40 kB npu Homu-
3HaYeHus 4o NpeanpoboMHOro ypoBHS. HanbHOM TOKE KOPOHbI
OHa cHUMaeTCs Npu BKIKOYEHHbIX B HE- | B TedeHue 15 MuH
npepbiBHYO paboTy MexaHu3max BCTpsi-
XVBaHWS 3NeKTPoAoB 1 AblMOcocax
2. Bce nons To xe XapaKkTepucTuKn, CHs-
3MeKTpo- Tble B Hayarne v KoHLe
duneTpa Ha 24 4 ncnbiTaHus, He
BO3ayXe [OOIMKHbI OTNMYaTbCst
apyr ot apyra 6onee
yeM Ha 10 %
3. Bece nons BonsramnepHas xapakTepucTuka CHU- | XapakTepucTUKK, CHSA-
3MNeKTpoduIb- | MaeTcs Npu NIaBHOM NOBbILLEHUN Ha- Tble B Ha4arne v KoHLe
Tpa Ha ObIMO- | MPSPKEHNS A0 NPeanpoB6OMHOro YpoBHS | 72 4 UCTIbITAHUS, He
BOM rase (BoCXoAsLas BETBb) C UHTEpBanamu [OOIKHBI OTNNYaTbCst

apyr ot apyra 6onee
yem Ha 10 %
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4.4.20 KoHpeHcaTopbl

a) O6Lume nonoxeHus.

KoHgeHcaTopbl Ansi NOBbILLEHNST KO3 ULMEHTA MOLLHOCTM Hanpshke-
Huem Huxe 1 kB ucnbiTeiBatoTca no 4.4.20.1-4.4.20.4, 4.4.20.6; koHOEH-
caTopbl A4S NOBbIWEHNsT KO3 ULUMEHTA MOLLHOCTM HanpsbkeHnem 1 kB
n Bbiwe — no 4.4.20.1-4.4.20.4, 4.4.20.6; koHOeHcaTopbl CBA3W, oTOopa
MOLLHOCTM N AenuTenbHble koHAeHcaTopbl — Mo 4.4.20.1—4.4.20.5; KoH-
JeHcaTtopbl ANS 3almTbl OT NepeHanpsiXKeHUN U KOHAEeHCaTopbl NPOaOoSb-
HOW KOMMneHcauuu ucnbiTbiBatoTes no 4.4.20.1-4.4.20.4, 44.20.6.

McnblTaHusa 1 namepeHusa KOHAEHCaTOpPOoB, KPOME CriyyaeB, ANns KOTo-
pbIX YKa3aHbl Apyrve ycroBusi, AOMKXHbl NPOBOAUTLCSA NPW HOPMAarbHbIX
KNMMaTUYECKNX YCIIOBUSIX UCTIbITAHWIA:

- TemnepaType okpyxatoLlen cpeabl He Hmxe 25 + 10 °C;

- atmocdepHom gasnerHun 84—106,7 kla;

— OTHOCUTENbHOW BNaxHoOCTM Bo3ayxa Ao 80 %.

6) MeToabl ncnbiTaHW (MPOBEPOK) N U3MEPEHWIA.

MeToabl CnbITaHUI KOHAEHCATOPOB A1 NMOBbILLEHNsT KO3 ULIMEHTA
MoLHocTn — no NOCT 1282.

MeToabl MCMbITaHUI KOHAEHCATOPOB CBA3N U OTOOpa MOLLHOCTM Ans
nvHui anektponepegad — no NOCT 15581.

4.4.20.1 MNMpoBepka cCOCTOSAHUA KOHAeHcaTopa

[MpoBoanTCAa NnyTeM BM3yanbHOrO KOHTPONS.

Mpn obHapyxeHun Teun (kanenbHOM WNU WUHOW) >XWUAKOTO Ananek-
TpuKa KoHAeHcaTop bpakyeTcs He3aBMCMMO OT Pe3ynbTaToB OCTarbHbIX
UCNbITAHWUNA.

4.4.20.2 N3mepeHne cOnpoTUBNEHUSI U3ONALMU Pa3psagHOro
pe3uctopa

ConpoTuMBneH1e paspsaHoro pesnctopa He AormkHO npesbiaTts 100 MOm.

4.4.20.3 UcnbiTaHue NOBbIWEHHbIM HanpsikeHnem

McnbiTbiBaeTCS M30MSLMSA OTHOCMTENBHO KOPMyca Npu 3aKOPOYEeHHbIX
BbIBOAAX KOHAeHcaTopa.

3HayeHne M NpPOJOIMKUTENBHOCTL MPUMOXEHUS WUCMbITATENBHOrO
HanpshKeHUs pernameHTUpyrTCs TEXHUYECKOW AOKYMEeHTauuen usro-
TOBUTENS.
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VcnbiTatenbHble HanpskeHnst YactoTon 50 My Ans pasnuyHbiX KOHOEH-

CaTopoB NpuBeneHbl HUXe:

KoHpeHcaTtopbl Ans NoBblLLEHWS koadduumeHTa WcnbiTatensHoe
MOLLHOCTM C HOMUHarbHbIM HanpskeHnem, kB HanpsbkeHue, kB
0,22 2,1
038 2,1
0,5 2,1
0,66 2,6
1,05 4,3
3,15 15,8
6,3 22,3
10,5 30,0
KoHaeHcaTopbl Ans 3aWwuThbl OT NepeHanpshxeHns McnbiTatensHoe
TMna HanpsbkeHue, kB
CMM-20/3-0,107 22,5
KM2-10,5-24 22,5-25,0

WcnbiTaHns HanpsxeHveM yactoTon 50 My moryT ObiTb 3aMeHeHbI
OQHOMMWHYTHBIM UCMbITAHWEM BbIMPAMITEHHBIM HanpsXXeHWeM yOBOEH-
HOMO 3HAYeHWS MO OTHOLUEHWMIO K YKa3aHHbIM MCMblTaTeNbHbIM Hanps-

XeHnam.

4.4.20.4 N3mepeHune emKOCTU

iamepeHne emkocTu saBnsieTcs o06s13aTenbHbIM MOCNe UCMNbITaHUSA
KOHOEeHCcaTopa MOoBblWLEeHHbIM HanpsaXeHnem 1 npoBoauUTCA ONnA BCeX

KOHOEHCaTOopOoB.

MamepeHHast eMKOCTb AOMMKHA COOTBETCTBOBATb MACMOPTHbLIM AaH-
HbIM C y4€TOM NOrpelHoOCTn n3mMmepeHua n npuBeeHHbIX B Tabnuue

4.4.37 [onyckos.

Ta6nuua 4.4.37 — lonycTUMoOe U3MeHEeHNe eMKOCTU KOoHAeHcaTopa

[onyctMoe n3meHeHve n3MepeHHowM

HaumeHoBaHue €MKOCTU KOHZeHcaTopa OTHOCUTENbHO
nacrnopTHOro 3Ha4eHus, %

KoHaeHcaTopbl cBA3n oT6opa MOLLHOCTU +5

1 oenuTenbHble

KoHaeHcaTtopb! Ans noBbiLLeHMs koaduLm- +5

€HTa MOLLHOCTM M KOHZAEHCATOpPbI, UCMOSb-

3yemble AJ151 3aLUMTbl OT NepeHanpskeHnst

KoHpaeHcaTopbl NpoaonbHowm +5

KoMneHcauumn -10
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4.4.20.5 N3amepeHune TaHreHca yrna AN3neKTpuyecknx notepb

M3amepeHue NpoBOANTCS Ha KOHAEeHcaTopax CBsA3U, KoHAeHcaTopax oT-
6opa MOLLHOCTM 1 KOHAEHCATOpax AENUTENEeR HanpPsKeHUS.

MamepeHHoe 3HayeHue tg & He fomkHo npesbiwaTth 0,3 % (npu Temne-
patype 20 °C).

4.4.20.6 UcnbiTaHne GaTapeln KOHAEHCATOPOB

[MpoBoaMTCA TpexkpaTHbIM BKOYEHWEM Ha HOMWHAarbHOE Hanpsbke-
HMEe C KOHTpOMeM 3Ha4YeHW TOKOB MO Kaxaow hase. TOKM B pasnmnyHbIX
dazax He JOormkHbI oTnnyaTbest 6onee yem Ha 5 %.

4.4.21 BeHTUNbHbIE pa3psiAHMKA U OrPaHUYUTENN NepeHanpsiXkeHUN

MeToabl NCbITaHUI U U3MEPEHUIN BEHTUIbHbLIX Pa3pSAHUKOB AOIMKHbI
cooTtBeTcTBoBaTh [OCT 16357.

4.4.21.1 N3mepeHue conpoTUBeHUs pa3pAaaHUKOB
M orpaHuuuTernen nepeHanpskeHus

M3amepeHne npoBoanTcs Ha paspsiaHMKax M orpaHuMuUTensix nepeHa-
NPSPKEHUA C HOMUHATBHBIM HanpsHkeHNneM:

- MeHee 3 kKB — meraommeTpom Ha HanpsihkeHne 1000 B;

— 3 kB 1 Bblle — MeraoMmMeTpom Ha HanpskeHne 2500 B.

Conpotuenenune paspsgHukos PBH, PBIM, PBO, GZ gomkHo 6biTb He
meHee 1000 MOMm.

ConpoTtueneHne anemeHToB paspsgHnkoB PBC JomkHO COOTBETCTBO-
BaTb TPeOOBAHMAM TEXHNYECKON JOKYMEHTALUN N3rOTOBUTENS.

ConpoTtueneHne anemeHToB pa3psigHukos PBM, PBPL, PBMI, PBMK
[OOMKHO COOTBETCTBOBATb 3HAYEHUSAM, YKa3aHHbIM B Tabnuue 4.4.38.

ConpoTtuBneHve mmmtaTopa MpPOMyCKHOW CMOCOBHOCTU M3MepseTcs
MeraoMmmeTpoM Ha HanpsbkeHue 1000 B. 3HayeHne namepeHHoro conpo-
TUBMEHUS He OOMKHO oTnuyatbes 6ornee yem Ha 50 % OT pe3ynbraToB
N3MEePEHUIN N3roTOBUTENEM.

ConpoTvBneHne M3onsLMn N30MNMpYyLLUX OCHOBaHWIA pa3psiaHUKOB C
pernctpatopamu cpabaTbiBaHUSI U3MEPSIETCA MEraoMMEeTpOM Ha Hanpsi-
*eHue 2500 B. 3HauyeHne n3amMepeHHOro ConpoTMBIEHMST N30NALMN LOIK-
HO ObITb He MeHee 1 MOwm.

Conpotuenexne OlNMH ¢ HoMHanbHLIM HanpshkeHnem Ao 3 KB 4omkKHO
ObITb HEe MeHee 1000 MOwm.
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Conpotvenenne OFMH ¢ HOMUWHanbHbIM HanpsbkeHnem 3-35 kB
He OOIMKHO oTnu4yatbes 6onee yem Ha +30 % OT AaHHbIX, NPUBEOEHHbIX

B TEXHNYECKOMN OOKYMeHTauunn N3rotoButens.

Conpotuenenne OlNH ¢ HoMuHanbHbLIM HanpsxxeHnem 110 kB n Bbiwe
[OIMKHO 6bITb He MeHee 3000 MOM 1 He AOMKHO OTNn4YaTbcs bonee Yem
Ha 30 % OT AaHHbIX, NPUBEAEHHbIX B TEXHNYECKOW OOKYMEHTaLun U3ro-

TOBUTENA.

Ta6bnuua 4.4.38 — 3Ha4yeHne CONPOTUBNEHUN BEHTUSIbHbIX Pa3pAAHUKOB

Tvn paspsgHuka

Conpotusnexue, MOm

vinn snemexTa He MeHee | He Gonee

PBM-3 15 40
PBM-6 100 250
PBM-10 170 450
PBM-15 600 2000
PBM-20 1000 10000
PBPO-3 95 200
PBPO-6 210 940
PBPO-10 770 5000
OnemeHT paspsigHuka PBMIT — 110M, 150M, 220M, 400 2500
330M

OcHoBHOW anemMeHT paspsigHuka PBMK-330 150 500
BeHTunbHbIN 3anemeHT paspsgHuka PBMK-330 0,010 0,035
WckpoBow anemeHT paspsgHuka PBMK-330 600 1000

4.4.21.2 N3mepeHue ToKa NPOBOANUMOCTU BEHTUIbHbIX
pa3psiAHMKOB NPU BbINPSAMIIEHHOM HanpsikeHUU

ViamepeHne npoBoanTCA y pa3psigHUKOB C LUYHTUPYOLWMMUN COMPOTUB-
nexHvamun. Npu OTCYTCTBMM yKa3aHU MU3rOTOBUTENS TOKM NPOBOAUMOCTHU
[OOMKHbI COOTBETCTBOBATL NpUBeAeHHbIM B Tabnuue 4.4.39.
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Ta6bnuua 4.4.39 — lonycTUMbIe TOKM NPOBOAUMOCTU BEHTUIbHbIX
pPa3pAOHMKOB NMPU BbINPAMIIEHHOM HanpsXXeHUu

Twn pa3psagHuka nnum

McnbiTatensHoe
BbINPsIMIIEHHOE

Tok NnpoBOAMMOCTU Npu
Temneparype paspsigHuka
20°C, MKA

anemenra HanpshxeHue, kB
He MeHee He bornee

PBIM, PBO-10 10 10
PBC-15 16 450 620
PBC-15* 16 200 340
PBC-20 20 450 620
PBC-20* 20 200 340
PBC-33 32 450 620
PBC-35 32 450 620
PBC-35* 32 200 340
PBM-3 4 380 450
PBM-6 6 120 220
PBM-10 10 200 280
PBM-15 18 500 700
PBM-20 28 500 700
PB3-25M 28 400 650
PBM3-25 32 450 600
PBPO-3 3 30 85
PBPO-6 6 30 85
PBPAO-10 10 30 85
OneMeHT paspsiaHuka 30 1000 1350
PBMI-110 M, 150 M, 220 M,
330 M
OcCHOBHOW anemMeHT 18 1000 1350
paspsigHuka PBMK-330
VickpoBow anemeHT 28 900 1300
pa3psgHuka PBMK-330

* Pa3psgHukun 4ns ceTel C M30NMpoBaHHON HEMTParbio U KOMNEHcaLuen eMKOCTHOro
TOKa 3aMblKaHUsA Ha 3eMnto, BbiMyLLeHHble nocne 1975 r.

Mpumeyanue - [nsa npmBeaeHVs TOKOB NPOBOAMMOCTY Pa3psiiHUKOB K TemnepaType
nntoc 20 °C cnepgyeT BHECTH NonpaBky, paBHyto 3 % Ha kaxable 10° OTKNOHeHWs (Npu Tem-
nepatype 6onblue 20 °C nonpaska oTpuUaTensHas).
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4.4.21.3 N3mepeHune ToKa NPOBOAUMOCTMN OrpaHuyMTenemn
nepeHanpsiKeHumn

Tok NpoBOAMMOCTM NMPY NPUMOXEHUN Hanbonbluero paboyero Hanps-
XKEeHUs JormkeH 6biTb He 6onee 1 MA anst OMNH ¢ HoMUHaNbHBLIM Hanpske-
Hnem 6—10 kB.

M3mepeHne Toka NpoBOAUMOCTMN NMPOBOANTCS:

- pansa OMNH knacca Hanpskenusa 3—110 kB — npu Hanbonbwem gony-
cTMoM paboyem HanpsbkeHun OTNH. Tok TPOBOAUMOCTU HE AOMKEH OTNn-
yatbcs Ha BenuumHy + 10 % OT 3HaYeHW, U3MEPEHHbIX N3rOTOBUTENEM;

- pana OlNH knacca Hanpsbkenusa 220 kB — npu HanpsbkeHun 100 kB
yactoton 50 Iu. [onyckaetcs uaMepsTb TOK NPOBOAUMOCTM MpU Hanps-
XeHumn 75 kB yactoton 50 4, Npy 3TOM BenuuuHa Toka NPOBOAUMOCTHU
He OoImkHa oTnunyatbes 6onee yem Ha 20 % OT 3HAYEHUI, U3MEPEHHbIX
N3roTOBUTENEM U NPUBEOEHHbLIX B TEXHUYECKOW JOKYMEHTaLWK;

- ans OlMNH knacca HanpsbxeHus 330—750 kB namepeHne nposoguTcs
noanemeHTHo npu HanpsbkeHun 70 kB yactoton 50 'y. OTKMOHeHMs oT
nacnopTHbIX AaHHbIX HE AOMMKHbI OTNMYaTbes 6onee yem Ha + 10 %.

MmnopTHble OIMH rcnbIThIBAIOTCA B COOTBETCTBMUN C MHCTPYKLMAMU U3-
rotoBuUTENEN.

4.4.21.4 TlpoBepka 3NeMeHTOB, BXOAALIMNX B KOMIMNEKT
npucnocobneHns Ana M3MepeHusa Toka NPoBOAUMOCTH
orpaHu4MTens nepeHanpsXxeHUn noa pabounm
HanpspkeHuem

MpoBepka aneKTpnYeCcKon NPO4YHOCTM N30NTMPOBAHHOIO BbIBOAA MPOBO-
autes gns orpaHuumTenen OMNMH-330 kB nepea BBOOOM B 3KCMyaTaumio.

MpoBepka NpoBOANTCS NPW NNABHOM NOAbLEME HAMPSXKEHUS YaCcTOTON
50 Ny go 10 kB 6e3 BblAEPXKN BPEMEHN.

MpoBepka anekTpunyeckon npoyHocTn nzonaropa OPP-10-750 nposo-
antes HanpsbkeHveM 24 kB yactoTon 50 My B TeveHune 1 MuH.

ViamepeHne Toka NMpoBOAUMOCTU 3aLMTHOrO pe3uctopa NpoBOAUTCS
npu HanpskeHun 0,75 kB yactoTtom 50 Ny. 3Ha4YeHne Toka OOMKHO Haxo-
anTbes B npegenax 1,8—4,0 MA.

4.4.22 TMpepoxpaHuTenu HanpsbkeHueM Bbiwe 1 kB

a) O6LLme NonoxeHus.

[rnanasoH TemnepaTyp OKpy>KatoLLLero Bo3ayxa A UCMbITaHWi, NPOBO-
OVMbIX B MOMELLEHUN, U ANS KOTOPbIX TeMNepaTypa HeE OroBOpeHa UHbLIM
obpasom, — ot nntoc 10 °C go nntoc 35 °C.
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[nanasoH TemnepaTtyp ANA WCMbITAHWIA, NPOBOAMMBIX HA OTKPbITbIX
nnowiagkax v B OTKPbITbIX KAMepax, He HOPMUpPYeTCS.

6) MeToabl nCnbITaHWU Y U3MEPEHUN.

MeToapbl ucnblTaHn NpegoxpaHnTenent NeEpeMEeHHOro Toka Ha Hanps-
xeHwue 3 kB n Bbilwe —no MOCT 2213.

4.4.22.1 UcnbiTaHMe ONOPHOW U3ONALUM NOBbLIWEHHbLIM
Hanps)xeHnem

McnbiTaTenbHOe HanpshkeHWe YycTaHaBMMBAEeTCs cornacHo Ttab-
nnue 4.4.14.

MpoOomKknTeNbHOCTb NPUIIOXKEHNS HOPMUPOBAHHOMO UCMbITAaTENbHOIO
HanpsbkeHnst — 1 MUH. MicnbiTaHne onopHOW M30NAUUK NpegoxpaHuTenen
NOBbILWEHHBIM HanpskeHnem 4vactoton 50 L MOXeT NpoBOAUTBLCS CO-
BMECTHO C UCMbITAHNEM U30SIATOPOB OLLUMHOBKW STHENKMN.

4.4.22.2 TpoBepkKa LenocTy NNaBKMX BCTaBOK U COOTBETCTBUSA
MX NacMnopTHbIM AaHHbIM

[poBepstoTcs:

— OMMETPOM — LIENOCTHOCTb MIaBKOW BCTABKY;

— BM3yanbHO — Hannyne MapKMpoOBKM Ha NaTpPOHE U COOTBETCTBUE
TOKa NacnopTHbIM AaHHbIM.

4.4.22.3 N3mepeHne conpoTMBNEHUA NOCTOAHHOMY TOKY
ToKoBeAyLlen YacTu naTpoHa npeaoxpaHuTens

M3mepeHHoe 3HayeHne ConpoTMBEHNS LOIMKHO COOTBETCTBOBATL 3Ha-
YEeHNK MUHUMallbHOIo TOKa, yKa3daHHOMY B MapKMpPOBKE Ha NMaTpoHe.

4.4.22.4 N3mepeHne KOHTAKTHOro HaXaTusl B pa3beMHbIX
KOHTaKTax npenoxpaHuTtens

Vl3mepeHHoe 3Ha4YeHNe KOHTaKTHOINo HaXatud OOJIKHO COOTBETCTBO-
BaTb YKa3aHHbIM NU3rOTOBUTENEM.

4.4.22.5 TpoBepKa COCTOSIHUA AyroracUTeribHOW YacTu naTpoHa
npegoxpaHuTens

M3amepsaeTca BHYTPEHHUI OuameTp AyroracuUTeribHOM 4acTu natpoHa
npefoxpaHnTens.
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M3mepeHHOe 3HaveHune avameTpa BHYTPEHHEN AyroracutenbHON Ya-
CTW NaTpOHa JOMKHO COOTBETCTBOBATL AAHHBLIM U3rOTOBUTENS.

4.4.23 BBoAabl U NPOXOAHbIe U30NATOPbI

MeTtogpl uCnbITaHNA U N3MEPEHNIA NPOBOASATCH:

- repMeTUYHbIX BBOAOB C ByMadkHO-MacnsiHOW n3onsunen Ha Hanps-
xeHua 110-750 kB — no MOCT 10693, BBOAOB ApPYrMX UCMOMHEHUIA — MO
MeToauKam N3roToBUTENs;

— 9MnoKcMaHbIX BBOAOB Bhikntodatenen BB, BBOM n BHB — B cooT-
BETCTBUM C TPEOOBAHUSMU TEXHUYECKOW AOKYMEHTALUN N3rOTOBUTENS;

— MPOXOAHbIX apPMUPOBAHHLIX M30SISSITOPOB KITACCOB HaMpsiXeHus oT 3
no 35 kB BkntountensHo — no MOCT 26093.

4.4.23.1 N3mepeHune CONpOTUBIEHUA U3ONALUN

VamepeHne npoBoanTCa MEraoMMETPOM Ha HanpsikeHne 2500 B. W3-
MepsieTCs COMPOTUBMEHNE U30NSALMU U3MEPUTENBHOW M nocrnegHen ob-
KNafiok BBOAOB OTHOCUTENbHO COEAMHUTENbLHON BTYNKkn. ConpoTuBMneHne
MU30nALUKN JOMKHO ObITb He MeHee 1000 MOwM.

4.4.23.2 N3mepeHune TaHreHca yrna AuaneKkTpM4eckux notepb u
€MKOCTU U3onsaumm

M3mepsatoTCca TaHreHe yrna AManekTpuyeckux notepsb, tg 8, n eMkocTb
n3onauuu:

— OCHOBHOW u3onauum BBoAoB npu HanpsbxkeHun 10 kB;

= u30nAuMM n3mepuTensHoro KonaeHcartopa MNWH, C,, n/ivnu nocnen-
HUX crnoes msonauumn, C,, npu HanpsbkeHun 5 kB, ecnu HeT apyrux yka-
3aHun usrotosutenen. Y seogos 110 kB ¢ TBepaon msonsumen TaHreHc
yrna AuanekTpU4ecknX notepb nocneaHux croes usonauuu, C,, usmepsts
3anpeLyaeTcs.

[MpenenbHble 3Ha4YeHNs TaHreHca yrna AManeKTpuyeckux notepb npu-
BedeHbl B Tabnuue 4.4.40.

[MpepenbHoOe yBenuyeHne eMKOCTU OCHOBHOW M30MSLUUKW AOIMKHO CO-
cTaBnsaATb 5 % OTHOCUTENBHO N3MEPEHHON N3rOTOBUTENEM.

MpvBegeHne NpoBoANTCA B COOTBETCTBUM C TEXHUYECKOW LOKYMEHTa-
LMen N3roToBuUTens.

3HaveHne TaHreHca yrra OUarneKTpuyeckMx noTepb OCHOBHOM M30Ms-
umm, tg 8,, He fomkHoO GbiTe MeHee 0,25 % Ans BBOAOB ¢ Macriom T-750 un
0,15 % — ans BBogoB ¢ macrnom K.

199



TKIM 339-2011

YMeHbLUEHNEe TaHreHca yrna OUaneKTpuyYeckMx noTepb OCHOBHOM M30-
naumm, tg 8,, repMeTUYHOro BBOAA MO CPaBHEHMIO C pesynsTatamu Us-
MepeHui narotoButenem Ha Atg & (%) = 0,3 aBngaeTca nokasaHuem Ans
npoBeAeHUst LOMNONHUTENbHbIX UCTbITaHUIA C LeNbo onpeaeneHns NpuymH
CHWDKEHWS TaHreHca yrna AWanekTpUYecKnx notepb.

Ta6nuua 4.4.40 - MNMpeaenbHble 3Ha4YeHUs1 TaHreHca yrna
AV3NeKTPUYECcKUx noteps, tg &

MpepenbHble 3HaveHus tg d, %,
st BBOAOB HOMUHArbHbIM
Twn 1 3oHa nsonsauun BBoAa HanpsbkeHnem, kB
35 |110-150| 220 | 330-750

BymaxHo-macnsHas nsonsuus Beoaa:
OCHoBHas u3onsAums (C,) v nonauus - 0,7 0,6 0,6
koHaeHcatopa MUH (C,);
nocneaHue crnouw usonsauum (C,) - 1,2 1,0 0,8
TBeppasi nsonsumsa BBoga: OCHOBHas
usonaumsa (C,):
¢ MacnsHbIM 3anonHeHvem (RPB) 1,0 1,0 - -
RIP-n3onsuyms 0,7 - -
BymaxHo-bakenvToBasi nsonsums 3,0 - - -
BBOJA C MaCTUYHbIM 3aMOfHEHNEM:
ocHoBHas usonauus (C,)
Jlutas nonumepHas nsonsauums: 2 - - -
ocHoBHas n3onaums (C,)
MacnobapbepHas nsonsiuus BBoaa: - 2,0 2,0 1,0
ocHoBHas n3onsaums (C,)

4.4.23.3 WcnbiTaHMe NOBbIWEHHbLIM Hanps>KeHnem

yactotom 50 Ny

McnbiTaHne siBnsieTcs obsisatenbHbIM NS BBOAOB U NpoOXoaHbIX N30-

NATOPOB Ha HanpsbkeHne Jo 35 kB.

McnblTaTenbHOe HanpsikeHne A5is NPOXoAHbIX M30NSATOPOB M BBOOOB,
UCNbITbIBAEMbIX OTAEMNbHO UMW NOCre YCTaHOBKU B pacnpenenuternsHoM
YCTPOWCTBE, NPUHMMAETCA cornacHo Tabnuue 4.4.14.
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McnbiTaHMe BBOAOB, YCTAHOBIIEHHbIX HAa CUIOBbIX TpaHcdopmaTo-
pax, crneayet NPoBOAUTL COBMECTHO C UCMbITaHNEM 0BMOTOK 3TUX TpaHC-
bopMaTopoB, a Npu MOHTaxe BBOAbI AOSMKHbI BblTb UCMbITAHbI 4O yCTa-
HOBKM Ha TpaHcdopmaTop. VcnbiTatenbHoe HanpsikeHue npuHMMaeTcst
no Tabnuue 4.4.14.

MpoaomKNTENBHOCTE MPUNOXEHNS HOPMMPOBAHHOIO MCMbITATENBHOMO
HanpspKeHWS ANs BBOOOB U MPOXOAHBIX N30MSATOPOB:

- ¢ tbapcopoBor, MaCnsHOM 1 ByMa)KHO-MacCMsiHOM OCHOBHOW M305s-
umen — 1 MuH;

— OCHOBHOW M30MsiLNel U3 OpraHNYecknx TBEPAbIX MaTepuanos U ka-
6enbHbIX Macc — 5 MuH,

- [Ons BBOOOB, UCMbITbIBAEMbIX COBMECTHO C 0OMOTKaMu TpaHcdop-
MaTopoB — 1 MUH.

BBop cunTaeTcs BblAepKaBLUUM UCMbITAHWE, eCnv NPY 3TOM He Ha-
6nioganocb Npobosi, NEPEKPbITUS, CKOMb3ALWNX Pas3psagoB Y YaCTUYHbBIX
pa3psaoB B macrie (y MacrnoHanofHEeHHbIX BBOAOB), BblAeNeHnn rasa,
a TaKxe ecnu nocrne ucnbliTaHus He 0BHapy>XeHO MEeCTHOro neperpesa
n3onsaunm.

4.4.23.4 UcnbiTaHWe BBOAOB U30bLITOYHbLIM AaBreHnem

MpoBoguTCcsa ANst HerepMeTUYHbIX MacOHaMNONTHEHHbIX BBOAOB Hanpsi-
eHnem 110 kB 1 Bblle NyTeM CO3[aHWst B HUX U3OLITOMHOIO AaBreHust
macna 0,1 MMa. MNpogomkutenbHOCTb ncnbiTaHnsa — 30 MuH. MNpu ucnbiTa-
HUWM HE OOMMKHO HabnaaTbca NPU3HaKoB Teun Macna. [lonyctumoe CHu-
XeHune faBrneHus 3a BpeMs ncnbiTaHun — He 6onee 5 kla.

4.4.23.5 WcnbiTaHue TpaHchopMaTOpHOro Macna
M3 MacrioHanosfIHeHHbIX BBOAOB

MpoBoauTCs NcnblITaHMe TpaHCHOPMaTOPHOro Macna nepes 3anvMBKon
no nokasartenam 1-7 Tabnuupbl 4.4.43.

4.4.24 TopBecHbIe U ONMOPHbIE U3ONATOPLI

a) O6LLme NonoXeHus.

KnnmaTnyeckue ycrioBusi Npu UCMbITaHWSIX AOMKHbI ObITb CNeayHLMU:
- Temnepatypa Bosayxa — ot nntoc 10 go nntoc 40 °C;

— OTHOCUTEeNbHasa BNaXHOCTb Bo3ayxa — oT 45 0o 80 %;

— atmocdepHoe aaenexne — ot 84 go 106 klla.

201



TKIM 339-2011

[na OnopHO-CTEPXXHEBBLIX U30NATOPOB UCMbITAHWE MOBLILEHHBIM Ha-
npsbkeHnemM yactotom 50 'y He o6sa3aTensbHO.

OnekTpuyecKme NCMbITaHNSA CTEKMNSIHHBIX MOABECHbBIX N30MATOPOB HE NMPOBO-
astcs. KoHTporb MX COCTOSAHMS OCYLLECTBISETCS NyTEM BHELLHErO OCMOTpa.

6) MeToabl ncnbITaHWI Y U3MEPEHUIA:

— NUHEeNHbIX WTblpeBblX apdopoBLIX N CTEKMSHHLIX N30NATOPOB Ha
HanpsbkeHne 1-35 kB — no NMOCT 1232;

— NMHEeWHbIX NOABECHbIX TapernbyaTblX WU30NATOPOB WCMOMHEHWUA Mo
[OCT 27661 — no NOCT 6490;

— OMOPHbIX LWTbIPEBLIX (hapdOpOoBLIX M3ONSTOPOB HA HanpsikeHue
cebiwe 1 kB —no MOCT 8608;

— KepaMUYeCKMX OMOPHBLIX M3ONSATOPOB Ha HanpshkeHue cBbiwe 3 40
750 kB BkntountensHo — no MOCT 26093;

= JIMHEWHbIX CTEPXXHEBbLIX MOSIMMEPHBIX M3OMSTOPOB HA HamnpsbkeHne
cBbilwe 1 kB —no MOCT 28856;

= JNNHENHbIX WTbIPEBbIX (hapOpPOBbIX U CTEKNSAHHBLIX N30NSTOPOB Ha
HanpsbkeHne oo 1 kB —no MOCT 30531.

4.4.24.1 N3mepeHne CONMpPOTUBIIEHUSA U3OMSLIUM NOABECHbIX
M MHOrO311IeMEHTHbIX U30MNSATOPOB

[poBogntca meraommeTpoMm Ha HanpsbkeHne 2500 B Tonbko npu
NONOXMTENbHbLIX TEMMNepaTypax oKpyxatLLero Bo3ayxa. [posepky uso-
NSATOPOB cnegyeT NPoBOAMTL HEMOCPEACTBEHHO NeEpes UX YyCTaHOBKOW
B pacnpenennuTernbHblX YCTPOWCTBAaX M Ha NUHUSAX anekTpornepenayu.
ConpoTuBneHne Mn3onauun Kaxgoro noaBecHoro capdopoBoro m3o-
ngTopa VMM KaXaoro anemMeHTa LTbIPEBOro M3onatopa AOMKHO ObiTb
He meHee 300 MOMm.

4.4.24.2 UcnbiTaHe NOBbIWEHHbIM HanpsiXXeHnem
yacTtotom 50 INu:

1) OMOPHbIX OQHO3MEMEHTHBIX N30NSTOPOB.

[1ns n3onATopoB BHYTPEHHEN 1 HapY>XHOW YCTaHOBOK 3HAYEHUS UCMbl-
TaTenbHOro HaMNpPsPKeHUst NPUHMMAatoTCs No Tabnuue 4.4.41;

2) OMNOpHbIX MHOTO3MEMEHTHbIX U MOABECHbIX M30MSITOPOB.

BHOBb ycTaHaBnnBaeMble LWITbIPEBbIE Y NOABECHbIE U30MATOPbI Cre-
AyeT ucnbITbiBaTb HanpskeHnem 50 kB, npuknagbiBaembiM K KaXaoMmy
anemeHTy n3ongartopa. [lonyckaeTcsi He NPOBOAUTb UCMbITaHWEe MoABeC-
HbIX N30MATOPOB.
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OnuTenbHOCTb NPUNOXEHNA HOPMUPOBAHHOIO UCMbITATENbHOIO HaNpsi-
XKEeHUs — 1 MUH.

Tabnuua — 4.4.41 UcnbiTaTenbHOE HanpsXeHne OnopPHbLIX OAHO3NIEMEHTHbIX
U30MnATOPOB

McnbiTatenbHoe HanpsikeHue, KB,
0151 HOMUHAIbHOTO HanpshKeHNst
VcnbiTyemble nsonsitopbl 3reKTPOoyCcTaHOBKM, KB

3|6|10|15|20|35

M3ondaTtopsl, ncnbiTbiBaeMbIE OTAENBHO 25 | 32 | 42 | 57 | 68 | 100

M3onsaTopsl, yCTaHOBMEHHbIE B LiensX WuH | 24 32 42 55 65 95
1 annaparoB

4.4.25 TpaHccopmaTopHOe Macno

4.4.25.1 KoHTponb TpaHccopmaTopHOro macsa nocne
TpaHCnopTUPOBaHUA

MocTynuBLLas B opraHn3aLmio napTns TpaHcopmMaTopHOro Macna AOrmK-
Ha NoABepraTbCs UCMbITaHUSIM B COOTBETCTBUM C TpeboBaHusamm TKI 181.

AHanms otobpaHHon no NOCT 2517 npobbl Macna M3 TpaHCMOPTHOM
€MKOCTU NPOBOAUTCS MO Nokasatenam kayecTsa 2, 3, 7, 21 tabnuvubl 4.4.42
[0 CrnvBa 13 TPAHCMOPTHOM EMKOCTH, a Noka3atenu 6 n 12 tabnuubl 4.4.42
MOXXHO OnpeaensTb Nocre crvea macna.

4.4.25.2 KoHTponb TpaHctopMaToOpHOro Macna, ClmToro
B €MKOCTM Macrioxo3siicTBa

TpaHcdopmaTopHOe Macno, CIMToe B EMKOCTU Macroxo3sincTea, noa-
BepraeTcs nabopaTopHbIM UCMbITaHUSIM MO NoKasaTensm kavecTea 2, 3, 7,
21 Tabnuupl 4.4.42 cpasy nocrne ero npuema 13 TpaHCropTHOW eMKOCTHU.

4.4.25.3 KoHTponb TpaHctopMaTopHOro Macria, HaxoasLerocs
Ha XpaHeHuun

TpaHcopmaTopHOE Macno, HaxoAslleecsl Ha XpaHeHWMW, MUChbl-
TbiBaeTcs Mo nokasatenam kKadectsa 6, 12, 21 tabnuubl 4.4.42 nocne
O[HOIO rofa XpaHeHUs 1 ganee He pexe OOHOro pasa B YeTblpe roga, ¢
y4yeToMm TpeboBaHWi cTaHAapTa Unmn TEXHUYECKUX YCITOBUA Ha KOHKPET-
HYI0 MapKy macna.
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4.4.25.4 KoHTponb KayecTBa TpaHCOPMaTOPHbLIX Macen npu ux
3anvBKe B aneKTpoobopynosaHue

a) TpeboBaHusi K cBexemy TpaHcOpMaTOpHOMY Macry, MoaroToB-
NIEHHOMY K 3aInuBKe.

Cexuve TpaHcopmaTopHble mMacna, MoAroTOBIMEHHbIE K 3anvBKe B
anekTpoobopyaoBaHne, OOMKHbI YAOBMNETBOPATbL TpeboBaHuaM Tabnu-
ubl 4.4.43 (rpadpa 4).

6) AHanus TpaHcopmaTopHOro Macna nocre 3anuBku B areKTpoo6o-
pyLooBaHve.

Macno, otbupaemoe n3 obopynoBaHus nepen ero BKIHOYEHUEM MNOA
HanpshkeHne nocne MOHTaXa, OOMKHO YOOBMNETBOPATb TpeboBaHUAM Ta-
6nuubl 4.4.43 (rpada 5).

B) PaclumpeHHble UcnblTaHusi TpaHcopMaTopHOro Macrna.

B cnyyae Heo6xoAMMOCTH YTOYHEHUS Ka4YecTBa CBEXEero macna npo-
BOAMTCSA pacLUMpPEHHbI KOHTPONb KavyecTBa Macna no nokasatensm 8,
13-15, 17, 18, 20 Tabnuubl 4.4.42 v nokasatenam 8,10, 11, 13 Tabnuubl
4.4.43, a Takke xpomatorpagmMyeckuin aHanu3 pacTBOPEHHbLIX B Mac-
ne rasos.

4.4.25.5 ObnacTb NpMMeHeHUs TpaHcopMaTOpPHbLIX Macen

TpaHcdhopmaTopHble Macna AoMKHbI oTBeYaTb TpeboBaHusaM pacnpo-
CTPaHAKLMNXCA Ha HUX CTAHAAPTOB UM TEXHUYECKUX YCITOBUN.

Macna pasnuyHbIX MapoK pPeKOMEHOYEeTCs XPaHUTb U MCMONb30BaTb
pasgernbHo, 6e3 cMeLLeHWsl, B COOTBETCTBUN C 06MacTbio X NPUMEHEHUS.

Mapka cBexero TpaHchopMaToOpHOro Macra JormkHa BbiGupaThCs B 3a-
BMCUMMOCTM OT Ha3Ha4YeHMs 1 Krnacca HanpsbkeHus anekTpoobopyaoBaHuS.

O6nacTb NpyMeHeHUsi TpaHCOPMaTOPHbIX Macen B MacioHanoHeH-
HoM obopyaoBaHuM NpyBeaeHa B Tabnuue 4.4.44.

B nepviop rapaHTUMIHOrO cpoka aneKTpoobopyAoBaHMS BCe onepawmm
€ mMacramu (0onuBe, 3amMeHa, BBOA NMPWCAZoK M T.M.) OOMKHbI COrMacoBbl-
BaTbCH C M3rOTOBUTENEM 3MEKTPOOOOPYAOBaHNS.

MmnopTHble TpaHcdopmaTopHble macna (kpome Mapok Nytro10X u
Nytro11GX, Nytro 10XN, Nytro 11GBX), cogepxaline aHTUOKUCIUTENb-
Hyt0 npucagky u cooteetcTBytome TpeboBanuam MOCT 982 ana macna
mMapku T-1500, MOXXHO MCNONb30BaTh B ANEKTPOOGOpyAOBaHMM NpU coaep-
»KaHuu cepbl B HEM:

0o 0,25 % no macce — Ha HanpsbkeHue go 750 kB;

0o 0,35 % no macce — Ha HanpsixeHne go 330 kB;

ot 0,35 go 0,6 % no macce — Ha HanpsbkeHne 0o 220 kB.
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Tabnuua 4.4.44 — O6nacTb NpMMeHeHUs TpaHchopMaToOpHbLIX Macen

THMA, CrabunbHocTb | Knacc HanpsbkeHus n
Mapka macna yCTaHaBnMuMBatoLme |MpOTUB OKUCIIEHNS |BUA 3reKTpoobopyao-
TpeboBaHusi Ha Macno macna BaHus
K B cootBetctBUM C [3] | Bbicokas Cunosble 1 n3mepu-
BI B cootBetcTBUM C [5] TenbHble TpaHcdop-
CA B cootBetcTBUM C [6] MaTopbl, peakTopbl,
Nytro 10XN IEC 60296 (2003) BBOZJbl BCEX KIaccoB
Nytro 11GBX | IEC 60296 (2003) HanpsikeHus, mac-
T-1500Y B cootBetcTBUM C [4]
TKn B cootBetcTBUM C [7] | HU3kasa CwvnoBble 1 uamepu-
TCO FOCT 10121 TernbHble TpaHcgop-
MaTopbl, peakTopbl
no 220 kB, macno-
TCn B cootBetctBUM C [8] HanorHeHHbIe Bbl-
Knovarenu
MpymeyaHve — McnbiTaHns MMNOPTHBIX TpaHC(OPMaTOpHbIX Macen AOMKHbI NPOBO-
OUTbCSA B COOTBETCTBUM C TpeboBaHuamu [3] ans macna mapku Nytro 10XN.

Ta6nuua 4.4.45 - O6beM ucnbITaHU CBEXUX Macesl HA COBMeCTUMOCTb
1 pekoMeHAyemas o6nacTb NpUMeHeHUs!

3HadeHune nokasartens ans macen

[MokasaTtenb kayecTBa Mmacna

1 Homep THIA Ha mMeToq BbICOKOW | cpegHen HM3KOMN

UCTIbITaHUS cTabunb- | ctabunb- | crabunbHoOCTU
HOCTM HOCTM

TaHreHc yrna AnanekTpu4ecknx no- 0,5 0,5 1,7 (ana TCn)

Tepb npu 90 °C no MOCT 6581, %, 2,2 (ansa TKn)

He Gonee

CTabunbHOCTb NPOTUB OKUCIEHUS

no MOCT 981

Ycnousi npouecca:

Temneparypa, °C 155 130 120

NPOJOMKUTENBHOCTb, Y 12 30 14

pacxog kucriopoga, cM */MuH 50 50 200

KUCINOTHOE YMCIIO OKUCIEHHOro Mac- 0,15 0,15 0,1

na, mr KOH/r macna, He Gonee

MaccoBasi fons ocagka, 0,015 OTcyT- 0,01

% macchl, He bonee cTBUE

mMacca neTyymx HU3KOMONEKYNAPHbIX 0,15 0,04 0,008

kucnot, mr KOH/r macna, He 6onee
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OkoH4yaHue mabnuusbi 4.4.45

3HaueHve nokasartens onsa Macen

[NokasaTtenb kayecTBa macna

1 Homep THIA Ha meToq, BbICOKOW | cpedHen HU3KOWM

ncnbITaHns cTabunb- | ctabunb- | cTabunbHOCTU
HOCTU HOCTU

[NloBEPXHOCTHOE HaTsPKEHWE Ha rpaHn- 40 40 35

ue ¢ sogow, H/m-1073, He meHee
(nokasatenb dakynsTaTMBeEH, onpeae-
neHve He 06s13aTenbHO)

PekomeHgyemasi obnactb npumeHe- 750 750 220
HWSi CMeCU Macen, Knacc HanpshkeHus (330)
anekTpoobopynoBaHus, KB, He BbilLe

* [pn HEKOHAMLIMOHHOCTM OQHOTO U3 Macern.

4.4.26 OneKkTpuyeckue annaparbl, BTOPUYHbIE Lenu n
3neKTponpoBoAKu HanpsbkeHuem ao 1 kB

a) O6Lume nonoxeHnst

OnekTpnyeckne annapartbl U BTOPUYHbIE LIENN CXEM 3aLuuT, yrpasre-
HUSA, CUTHaNM3auum n U3MepeHUs1 UCMbITbIBAIOTCS B o6beme, npegycmo-
TPEHHOM HaCTOALMM NoApasaenom. SNeKTPONpPoBOAKM HaNPsXXeHnem A0
1 kB oT pacnpenenuTenbHbIX MYHKTOB 4O 3M1EKTPONPUEMHUKOB UCMbIThIBa-
totca no 4.4.26.1.

Annapartbl cnegyeT UCMbITbIBaTb B NMOMHOCTLIO COOpaHHOM BuUae, ecnm
MHOE He YCTaHOBIEHO B CTaHAapTax Ha KOHKPETHbIE BUAbI annapaTos.

6) MeToabl 3MEPEHUIA U NCNbITAHWUIA.

Bce uvcnbiTaHusi, ecnu ux pexumsl 1 cneumduyeckue ycroBus He
YyCTaHOBMEHbl B CTaHAapTax Ha KOHKPETHble TuMbl annapaToB, crnegy-
€T MpPoBOAUTbL MPU HOPMarsibHbIX KIMMATUYECKUX YCIOBUAX WUCMbITaHWUN
no MOCT 15150.

B) TpeboBaHus k cpeacTBam M3mMepeHuin.

Knacc TOYHOCTM CpeacTB M3MEPEHMI W MOrPeLHOCTU U3MEpPEHUN
napameTpoB U XapakTePUCTUK AOMKHbI OblTb HE HWXEe 3Ha4YeHUW, yka-
3aHHbIX B TOCT 2933 n B cTaHgapTax Ha KOHKpeTHble BWAbl annapa-
ToB. CpeacTBa MUCMbITaHUIA OOIMKHBI OblTb aTTECTOBaHbI MU NMPOBEPEHbI
B YCTaHOBMEHHOM MOPSIAKE.

4.4.26.1 N3mepeHue conpoTUBIIEHUS U30ONSALUN

ConpoTuBneHne U3onsaumMm AOMKHO ObiTb HE MeHee 3HaYeHun, Npuee-
OeHHbIX B Tabnuue 4.4.46.
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Tabnuua 4.4.46 — [lonycTUMble 3Ha4Y€HUs1 COMPOTUBINEHUA U3ONALUN

HaunmeHbluee go-

(kaxxaas cekums), WnTbl M TOKOMPOBOAb!
(wwrHonpoBoAbI)

HanpsixeHne
. nycTUMoe 3HaveHune
McnbITyembiit arnemeHT MeraoMmeTpa,
B COMPOTUBMEHMS
nsonsaumm, MOm
1. lUMHBI NOCTOSAHHOIO TOKa Ha LWMTax 1000-2500 10
yrpaBneHus U B pacnpenenmuTenbHbiX
YCTPONCTBAxX (NMpU OTCOEANHEHHbIX Liensix)
2. BTopuyHble Lenu kaxaoro npucoeguHe- | 1000—-2500 1
HWS 1 LUenu nuTaHusl NPpMBOAOB BbIKIOYa-
Tenen n pasbeguHuTenen’
3. Llenn ynpaeneHwus, 3alinTbl, aBToMaTu- 1000-2500 1
KM U U3MEPEHUA, a Takke Lenv Bo3dyxae-
HWS MalLWH NOCTOSIHHOTO TOKa, Npucoeaun-
HEHHbIE K CUINOBbIM LiensiM
4. BTOpWYHbIE Lenu 1 aneMeHTbl Npu 500 0,5
NUTaHUM OT OTAENBHOIO UCTOYHMKA UMK
yepes pasgenuTenbHbI TpaHcdopmaTop,
paccunTaHHble Ha paboyee HanpsixeHue
60 B v Hnxe?
5. CunoBble 1 ocBeTUTENbHbIE ceTh ¥ 1000 0,5
6. PacnpenenuTenbHble yCTPOUCTBA 500-1000 0,5

MeXay KaxabiMuU AByMS MPOBOAAMM.

" VI3MepeHue NpoBOAMTCS CO BCEMU NMPUCOEAMHEHHBIMM annapatamu (KaTyLiku npu-
BOJOB, KOHTAKTOPbI, MyckaTenu, aBTomaTnyeckue BblkrovaTenu, pene, npuéopbl, BTOPUYHbIE
06MOTKM TpaHCOPMAaTOPOB TOKA U HANPSHKEHWS U T.N.).

2 [1ormKHbI BbITb NPUHSATHI Mepbl AN NPefoTBPaLLEHUs NOBPEXAEHUSI YCTPOWCTB, B OCO-
GEHHOCTN MVUKPOSMEKTPOHHBIX M NMOMYNPOBOAHVKOBbLIX 31EMEHTOB.

3 COI'IpOTI/IBJ'IeHVIe n30NnAUnn N3MepAaeTca Mexay KaxabiMm npoBoAOM U 3emnen, a Takke

4.4.26.2 WcnbiTaHWe NOBbIWEHHbIM HanpsbkeHMeM vyactortom 50 Ny

3HayeHne ucnbITaTeNbHOro HanpskKeHWs Ans uenen penenHom 3a-
LWNTBI, 3NEKTPOABTOMATUKM U OPYrMX BTOPUYHBIX Lieneri Co BCceMU Mnpu-
coeavHUTENbHbIMU annapatamu (KaTywwKky MNpUMBOAOB, aBTOMaTuyeckue
BbIKMOYaTENM, MarHUTHbIE MycKaTenu, KOHTakTopkbl, pene, npubops! 1 T.1.)
npuHnumaetca paBHbiM 1000 B, ecnv MHOe He NpefyCMOTPEHO U3roToBUTE-
nem obopynoBaHus. MpoaomKUTENbHOCTb NPUIOXKEHNST HOPMUPOBAHHOIO

ncnblTateNbHOro HanpaXeHna — 1 MUH.
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HanpspkeHnem 1000 B vyactoton 50 'y He nCMbITbIBAKOTCA:

— BTOPWYHbIE LIENKW, paccunTaHHble Ha pabovee HanpsikeHue 0o 60 B;

= Lenu ¢ NOAKMIOYEHHBIMW YCTPONCTBAMU HA MUKPOSNEKTPOHHON (MU-
KPOMpOLEeCCOopHOW) arnemMeHTHou base.

4.4.26.3 UcnbiTaHue uenu casa-Hyrnb CUNOBbIX
N OCBETUTESIbHbIX ceTen

MpoBoagnTcst B cooTBETCTBUMN TpeboBaHusaMu 4.4.28.5.

4.4.26.4 TpoBepka 4eNCTBUSA aBTOMAaTUUYECKUX BbIKITHOUYaTenemn

a) MNMposepka conpoTUBNEHUS N30NALNMN.

MpoBoauTCst y BbIKNOYaTenen Ha HoMuHanbHbIM Tok 400 A 1 Gonee.
3HauveHune conpoTmBneHns nsonauum — He meHee 1 MOwm.

6) MNpoBepka fencTena pacLenuTenen.

MpoBepsieTcsa AencTBUE pacLenmTens MrHOBEHHOTO AeNCTBUS. Bbiknto-
yaTenb JormkeH cpabaTbiBaTe Npu Toke He Gornee 1,1 BEpXHEro 3HavyeHus
TOKa cpabaTbiBaHMSA BbIKMNOYaTens, ykasaHHOro N3roToBUTENEM.

B anekTpoycTtaHoBKax, BbINOSIHEHHbIX MO TpeboBaHWsIM pasgena 6 [2],
TKIM 45-4.04-149 npoBepsitoTCs BCe BBOAHbIE N CEKLMOHHbIE BbIKIOYaTE-
T, BBIKITIOYATENN LIeNen aBapunHOro OCBELLEHUS, NOXapHOW CUrHanmsa-
UMM 1 aBTOMaTMYECKOro NOXapoTyLLeHUs, a Takke He meHee 2 % BbIKIio-
yarernen pacnpegenuTenbHbIX 1 rPYNMnoBbIX CETEN.

B Opyrnx anekTpoycTaHOBKax MCMbITbIBAOTCA BCE BBOAHbIE U CEK-
LUMOHHbIE BbIKMNOYMATENW, BbIKMOYATENW Lienen aBapUMHONO OCBELLEHMS,
NOXapHOW CUrHanM3auum n aBTOMaTUYECKOro MOXapOoTyLUeHUsl, a TaKxke
He MeHee 1 % ocTanbHbIX BbIKIOYaTeENen.

lMpoBepka NpoBOAMTCA B COOTBETCTBUWM C YKa3aHWUSIMU U3rOTOBUTEMNEN.
Mpwv BbISBNEHWN BbIKIOYATENEN, HE OTBEYAIOLLMX YCTAHOBMNEHHBLIM TpeboBa-
HWSIM, JOMONMHUTENBHO NPOBEPSAETCS YABOEHHOE KONMMYECTBE BbIKMHOYaTENen.

4.4.26.5 lMpoBepka paboTbl aBTOMaTUYECKMX BbIKNOYaTenemn
M KOHTaKTOpPOB NMPU NOHMXEHHOM 1 HOMWHaNbHOM
HanpsHKeHUsAX onepaTMBHOrO TOKa

MpoBepka NPOBOANTCA MyTEM BbINONHEHNS:

= MATY ornepauuit BKIIOYEHWS KOHTAKTOPOB M aBTOMaroB npy Hanps-
XeHUW Ha LWMHKax onepatueHoro Toka 0,9 U,

= MATW onepauuii OTKITIOYEHUS KOHTAKTOPOB M aBTOMAToB MNpy Hanps-
KEHUM Ha LWrHKax onepatueHoro Toka 0,8 U, .
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4.4.26.6 TpoBepka npegoxpaHUTenemn

MnaBkas BcTaBka NpegoxpaHuTens AormkHa ObiTb KannbpoBaHHOW.

KoHTakTHOe HaxkaTne B pa3beMHbIX KOHTaKTax NpeaoXpaHnTens LOSK-
HO COOTBETCTBOBATb AaHHbLIM UCMbITAHUA U3rOTOBUTENEM.

[MpoBepka paboTbl NpeaoxpaHUTens NPOBOAMTCS BbIMNONTHEHWEM NATU
umknos BO.

4.4.26.7 YcTponcTBa 3alMTHOIO OTKIIFOYEHUS, BbIKITKOUYaTenm
andhbepeHumManbLHOro Toka

a) O6Lure NonoxeHus.

YCTpomncTBa 3awmUTHOrO OTKIIYEHNS, ynpaBnsiemMble auddepeHumans-
HbIM (OCTaTO4YHbIM) TOKOM (fanee — Y30-[1), npoBepsitoTCA B COOTBETCTBUM
¢ CTB I'OCT P 50807.

6) MeToabl 3MepeHnii U NCnbITaHUN.

McnbiTaTenbHas Lenb JOMKHa XapaKTepu3oBaTbCst HU3KOW MHOYKTUB-
HOCTbHO.

Y30-[ nogBepraeTcsa cepvsimM UCMbITaHWI (Kaxkgasi cepysi COCTOUT U3
NSTU U3MEPEHWIN), KOTOPbIe NPOBOAST AN KaXAO0ro nontoca oTAenbHO.

Ona Y30-[ ¢ BcnomoraTernbHbIM MCTOYHUKOM MUTAHUS KOyl Cepuio
UCNbITaHWI MOBTOPSIKOT NpY HanpsbkeHusx, pasHeix 1,1; 1,0; 0,85 Benuuu-
Hbl HOMWUHAMbHOIO HanpPsPKEHWSA 3TOrO MUCTOYHMKA, MOAaBaeMbIX Ha COOT-
BETCTBYHOLLME BbIBOAbI.

B) TpeboBaHuWs K cpeacTBaM U3MepPEeHUii.

MamepuTenbHble Npubopbl ANs onpeaeneHns BenuyuHbl avddeper-
UManbHOro Toka AoIKHbI ObITh Knacca TouHocTu 0,5.

Y npnbopoB AN N3MepeHnii BpEMEHN OTKIMOYEHNSI OTHOCUTENbHASA Mo-
rpPeLHOCTb AomKHa ObiTh He 6onee 10 % OT n3MepsieMol BENUYMHBI.

Ecnn namepsiemble pesynbraTthbl Bbi3biBalOT COMHEHME B MX JOCTOBEP-
HOCTU, TO BPEMSA OTKIMHOYEHUSA M3MEPSIOT 3anoMyHaloLLMM ocuunnorpa-
hOM MK 3NEKTPOHHBIM LIMPPOBBLIM OTMETYMKOM BPEMEHM.

r) MNpoBepka NpaBWILHOCTW OTKIKOYEHWS MPU  MOCTOSIHHOM YBenuye-
HWUW BENWYMHBI AndbdepeHLmanbHOro Toka.

Mpv npeaBapuTENbHO 3aMKHYThIX BbIKIOYATENSAX UCTbITATENBHON Lienu
n Y30-[1 nocteneHHO NoBbILIAKT BENMYMHY AnddepeHLmManbHOro Toka ¢
TakMMm pacyeToM, 4Tobbl AnddpepeHumansbHbIA TOK OT UCXOAHOIO YPOBHS
BenuymnHoii He Gonee 0,2 | B TeueHne 30 ¢ goctur BenuyuHel | . Mposo-
OAT He MeHee NATU namepeHun | . Bce naMepeHHble 3HaYeHUs [OMKHbI
HaxoauTbCsl B Mpedenax Mexay HeoTknoyYaeMbiM auddepeHumansHbIM
TOKOM U TOKOM OTKITHOYEHWSI.
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n) MNMpoeepka npaBunbHOCcTU OTKMoYeHMs Y30-[ B npucyTcTBUmn aud-
depeHLManbHOro Toka.

B ycnoBusx, korga mcnbiTaTenbHas Uenb oTkanubpoBaHa npu HOMU-
HanbHOM OTKIlouarLWwem auddepeHumansHom Toke |, a Bbiknoyartenu
ucnblTaTeNbHOM LEenu NpeaBapuTenbHO BKIOYEHbI, CO34aeTCs AreKTpuye-
ckasl uenb Ans nNpoTekaHus Toka MyTeM BKIHOYEHUS KOHTAKTOB WCMbIThbI-
Baemoro Y30-[l. [1ns 6ornee TOYHOro MOAENMPOBaHUS NpoTekaHus and-
depeHUManbHOro Toka NPOBOAAT HE MEHEee MATM U3MEPEHUIN BPEMEHM
OTKMoYEHMSA. Hn oguH M3MepeHHbI pesynsTaT He JOIMKEeH MNpeBbillaTth
NPeAenbHOro 3Ha4YeHus, NpMBeAeHHOro B Tabnvue 4.4.47.

Ta6nuua 4.4.47 — 3Ha4yeHMe MaKCMManbHOro BpeMeHu oTkntoveHnsa Y30-[
Tuna AC c | > 0,03 A, npegHasHa4eHHOro AN 3aWmnTbl NP KOCBEHHOM

NMPUKOCHOBEHUUN
3HayeHns MakCUMarnbHOro BpeMeHu
HomuHanbHbIN OTKINOYEHUS, C, Npu Toke, A
Knacc Tok A - G NP ’
' IOTK 2 IOTK 5 IOTK
T, To6oe 3HayeHne 5 0,3 0,15
TB Cabliwe 40 5 0,3 0,15

Ta6bnuua 4.4.48 — 3HauyeHMe MaKCUManbLHOro BpeMeHu oTknoveHunsa Y30-
Tuna AC ¢l < 0,03 A, npeagHa3Ha4yeHHOro Arsi AONOSHMTENbHOM 3alMThbI
npu HenocpeACTBEHHOM NMPUKOCHOBEHUM

3HayeHVs MaKCMMarnbHOro BpeMeHu
HoMUWHanbHbIV OTKNOYaLWNA OTKMOYeHus, ¢, Npu Toke, A

onddepeHumnanbHbii Tok, A
q)q) p IOTK 2 IOTK 0’25 IOTK
0,006 5 1
0,01 5 0,5 0,04
0,03 0,5 0,3

Ona Y30-O tvna A 3Ha4yeHUs MakCMMarbHOrO BPEMEHW OTKITHOUEHUS,
yka3aHHble B Tabnuvuax 4.4.47 n 4.4.48, Takke nognexar NpUMEHEHWIO,
OAHaKo 3HaveHust Tokos |, 21, 5 1 Tabnuubl 4.4.47 v TokoB |, 21,
0,251, Tabnuubl 4.4.48 [OIMKHBI ObITb YMHOXEHbI Ha KOathduUMeHT 1,3 npu
lore™> 0,015 A 1 Ha kKoa(pchmLmeHT 2,0 (McrbITaTenbHbIN TOK MPU 3TOM He Me-
Hee 0,03 A) npun | < 0,015 A.

Ons Y30-[ tvna B 3HayeHusi TOKOB, ykasaHHble B Tabnuuax 4.4.47
n 4.4.48, 0OMKHBI ObITb YMHOXEHbI HA KOAPMULMEHT 2 ANst CrNaXeHHbIX
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anddpepeHumanbHbIX TOKOB, a Takke Ang auddepeHumanbHbIX MOCTOSH-
HbIX TOKOB, NOMyYaeMbIX B pesyrnbrate Tpexda3Horo 04HOMNoNynepuogHo-
ro Toka Unm AByXnorynepuogHOro COEAUHEHNS B ANEKTPUYECKON CXxeme.

e) Ucnbitanna Y30-[ Ha BO3MOXHOCTb aBTOMaTUYECKOro MOBTOPHOIO
BKIOYEHMS.

OTu ncnbITaHus cnepyeT NPoBoAMTb Npu AuddepeHuransHOM CUHY-
conpganbHOM TOKe Mpu OTCYTCTBUM TOoKa Harpysku. [duddepeHumanbHbii
TOK MOBbILLIAKOT NOCTENEHHO CO cKopocThbio 1,4 | /30 OT nepBoHa4anbHOro
YPOBHS! (C MakcMmanbHbIM OTKIMOHeHnem He 6onee 20 % OT HOMWHasb-
HOro) 40 MomeHTa oTkntodeHns Y30-[. 3aTtem nnaBHO YMeHbLUAOT BENKU-
YMHY TOKa A0 NepBOHavanbHoro 3HaveHusi B Tedenune 30 + 2 c. MNpu aTom
Y30-[] He 4OMKHO NPOBOAUTE NMOBTOPHOE BKITHOYEHNE.

X) Ncnbiranns Y30-[ Ha BO3MOXHOCTb OTKIOYEHNst NnoTpebuTens npu
CHATUW HanNpsXXeHWs CeTu.

MpoBoasTcs cnepytowm 06pasom: nNpu OTCYTCTBUM Harpysku Ha BXO-
asawme 3axumbl Y30-[ nogatoT HanpsxeHue, paBHOE HOMUHANbHOMY Ha-
NPSKEHNIO CETU, 3aTEM NOCTEMNEHHO NMOHWXAKOT €ro 40 HYNEeBOro 3Ha4YEHNs,
npu aTom Y30-[ He OOMKHO OTKNIOYMTHLCS.

3) Vicnbitannsa Y30-[ npu OTKNOHEHUUN HANPSHKEHNUS MUTaHUSI.

Takune ncnblTaHUA NPOBOAAT B ABa dTana: Npyu OTCyTCTBUM TOKa Harpys-
KW 11 MPU HOMUHANbHOM TOKE Harpy3sku.

Mpy oTCyTCTBUM TOKa Harpy3ku NpoBepKy MPOBOASAT NPU HaMPSHKEHUM
0,6;1,0;12U,_ ..

B xope npoBepku ocyLLeCcTBRAETCS:

- npoBepKa COOTBETCTBMA AnddepeHUmanbHOro Toka cpabartbiBaHUs
HOPMUPOBaHHOMY 3Ha4YeHWIo;

- npoBepKa COOTBETCTBMSA BpeMeHu oTknodeHuns Y30-[ npu Bkrove-
HUM Ha auddepeHLmanbHbIi TOK B COOTBETCTBUM € Tabnuuen 4.4.49.

Ta6nuua 4.4.49 — ®yHKUMOHanNbHbIe xapaktepuctuku Y30-[

HavnmeHoBaHue napamvetpa | 3HavyeHve napameTpa
HomuHanbHoe HanpsbkeHune, B 220; 400
HomuHanbHbI Tok |, A 6; 16; 25; 32; 40; 63; 80;

100; 125; 200
HomuHanbHbI oTKMoYarowmn 1ok, |, A 0,01;0,03; 0,1; 0,3; 0,5
HoMWHanbHbIA HE OTKMHYaKLLNA 051,
andpepeHumnanbHbIi Tok, A
MpenensHoe 3Ha4YeHne He OTKITHYatoLLEro CBEPXTOKa, A 61
HomuHanbHoe Bpems oTkmoveHua T, ¢ 0,5 npwm |

oTK

0,15npn 21 .
0,04 npn 51 v 500 A
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[Mpy HOMMHANBHOM TOKE Harpy3ku UCMbITaHMSA NPOBOAATCS Mpu  And-
hepeHuManbHOM CMHycomaansHOM Toke npu Hanpsbkedun 0,6; 1, 1,2 U,
ceTu. B xoge vcnbiTaHns ocyLeCcTBNSAT NPOBEPKY COOTBETCTBUS BPEMEHM
oTkntodeHnst Y30 cornacHo Tabnuue 4.4.49.

®PyHKUMOHAMNBHO He 3aBUCUMMble OT HanpsbkeHus cetn Y30 (anekTpo-
MEXaHW4YeCKNE) UCMbITbIBAKOT TOMbLKO NPU HOMUHATNBHOM HaNPSHKEHWW.

4.4.26.8 TMpoBepka penenHon annapartypbl

lMpoBepka pene 3awmTbl, yNpaBneH1s, aBTOMaTUKN U CUrHanNM3aumm,
a TaKkke ApYyrux yCcTponcTs nposogutca B cootsetctBum ¢ THIA n Tex-
HuYeckon pokymeHTaumen. NMpepensl cpabaTtbiBaHusa pene Ha pabounx
yCTaBKkax JOSMKHbl COOTBETCTBOBATL pacHeTHbIM AaHHbIM.

4.4.26.9 lNpoBepka NpaBUNbLHOCTU (PYHKLIMOHUPOBaHUS
NMONMHOCTLIO COBPaHHbLIX CXEM MPU Pa3NUYHbIX
3Ha4YeHuUsIX ornepaTMBHOroO TOKa

Bce anemeHTbl cXxem OOMKHbl HAOEXHO (OYHKLMOHMPOBATL B npeay-
CMOTPEHHON MPOEKTOM MOCNeAoBaTeNlbHOCTU NPU 3HAYEHMSX onepaTuB-
HOro TOKa, NpUBEAEHHbIX B Tabnuue 4.4.50.

Ta6bnuua 4.4.50 — HanpsixxeHne onepaTMBHOIO TOKa, NP KOTOPOM AOJTKHO
obecneunBaTbcsa HopMarnbHoe (PyHKLMOHUPOBaHMWE CXeM

Hanps»keHune
McnbiTyembin 06bekT onepaTuBHOIO TOKa, Mpumeyanue
% HOMUHanNbHOro

CxeMbl 3almnTbl U CUrHanNu3a- 80, 100 -
LN B YCTAHOBKaXxX HanpsbkeHu-
eMm Bbllwe 1 kB

CxeMbl yrnpaBreHusi B yCTaHOB-
Kax HanpsbkeHnem Bbiwe 1 kB: -

MCMblTaHNe Ha BKIYeHne 90, 100

MCMbITaHNE, HO Ha OTKITIYEHME 80, 100

PeneiHo-KOHTaKTOpHbIE CXEMbI 90, 100 [ns npocTbIX CXeM KHOM-

B YCTaHOBKax HarnpsiKeHnem Ka — MarHUTHBbI nycka-

no 1 «B Tenb nNpoBepka paboThbl
Ha MOHWKEHHOM Hanpsi-
KEHUWN HE MPOBOAUTCSA

BecKoHTaKTHbIE CXEMbI Ha N0~ 85, 100, 110 VI3MeHeHne HanpskeHns

rMYecKMX arnemeHTax NpOBOAUTCS HA BXoae

B Briok nuTaHus
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4.4.27 AxkymynsaTopHble 6aTapeun

a) O6Lure nonoxeHwus.

MpuBogsTcs 00bEM ¥ HOPMblI  MPUEMO-COATOYHbLIX  WUCMbITAHWNA
CBUHLIOBO-KVMCMOTHbIX CTAaLMOHAPHbIX akKyMynsiTOpHbIX 6atapei Ha cooT-
BeTCcTBME TpeboBaHMAM, NpeabsaBnAeMbIM K akKKyMynAaTOpHbIM GaTtapesm
|-V rpynn TMnoncnosHeHus.

XapakTtepuctvukn AB no rpynnam TMNOWMCMNONHEHWS NpuBedeHbl B Ta-
onuue 4.4.51.

6) MeToabl ncnbITaHW Y U3MEPEHWNN.

KoHTponbHbIN paspsag akkyMynsiTopHOW GaTtapen OCyLLeCTBNSETCH Npo-
[AOMKNTENBHOCTLIO, t, 00 KOHEYHOTo HanpsixkeHus, U, B, Tokom, A:

I =Cm, (4.4.5)

roe C,, — rapaHTUpoBaHHasa (HOMUHaNbHasl) EMKOCTb B amnep-vacax,
yCTaHaBMnvMBaemasi U3roToBUTENEM AAns HOBOrO akKyMyrnsaTopa npu aTanoH-
Hov Temnepatype 20 °C n npogomkuTenbHocTh paspsaa t (20; 10; 8; 5; 3;
2;1;0,5; 0,25 u4) o kKOHe4Horo HanpshkeHus, U, , B.

HanGonee 4YacTto ucnonbsyemble 3HauyeHnss C. HaxoAATCs B UHTepBa-
net=10-1A-, npu U, = 1,8 B/an; pekomeHayemble 3Ha4eHNs NprBeaeHbl
B Tabnuue 4.4.51, ecrnv nHOe He yKa3aHO U3roTOBUTEMNEM.

Tok KOHTpOsbHOrO paspaaa, Iy, AOTKeH NOALEPKUBATLCA B Npedenax
+1 % OT YCTaHOBIEHHOIO 3HAYEHUSI HA MPOTSPKEHUU BCEro nepuoda pas-
psaa. [lonyckaloTcsi OTKNOHeHWst B npegenax +5 % OT ycTaHOBNEHHON Be-
NUYUHBI [, NPY PyY4HOM perynupoBaHum Toka paspsaga.

HanpsikeHune mexay BbIBoAaMU akKyMynsiTOpHoW 6atapeun 1 KOHTPOmb-
HbIX 3NIEMEHTOB AOMMKHO PErMcCTPMpOBaTLCA He pexe YyeM Yepes 25, 50 un
80 % BpeMeHu paspsifa, onpeneneHHoro no opmyne

t= Cre, (4.4.6)

Rt

)

—

a 3aTeM Yepes3 UHTepBaribl BpeMeHM, NO3BONsOLLME 06ecneunTb CBOeBpe-
MEHHYI0 PUKCaLMIO 3HAYEHNA KOHEYHOTO HanpskeHus, U..

PekomeHayeTca namepeHns Hanpskenus U, NponsBoauTh exedac-
HO, @ B KOHLEe paspsga npy ObICTPOM YMEHbLUEHUN HanpsXKeHus ne-
PUOONYHOCTb M3MEPEHNI HA BblAENEHHbIX OTCTaKLWMX 3eMeHTax Cco-
KpaTuTb 40 15 MUH.

HanpsikeHne oTcTaloLmx 3N1EMEHTOB B KOHLIE pa3psifia He JOIMKHO OT-
nunyatbcs 6onee yem Ha 1-1,5 % cpedHero HanpsXKeHUs ocTarbHbIX are-
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MEHTOB, @ KONMWYECTBO OTCTAlOLUMX INIEMEHTOB HE OOMMKHO MpeBbilaTh
5 % OT KonnyecTBa BCEX ANEMEHTOB akKyMynATOPHbIX 6aTapen.

3amepbl NNIOTHOCTU 3ANEKTPonuTa A0NyCKaeTcs NPOBOANTL Kaxable 2 Y,
MWHMMAarnbHOE 3HaYeHne NNOTHOCTU, €CNN MHOE HE YKa3aHO B MHCTPYKLIMK
M3roToBUTENS, NPUHUMaeTcs no Tabnuue 4.4.51.

Pa3psip cuntaercsa 3akOHYEHHbIM, ECMN HaNPsHKEHNE akKyMYNATOPHBbIX
Gatapel 4OCTUTHET BeNnUYUHbI 11U, 30€eCh 1 — YNCMO 3MIEMEHTOB (aKKyMy-
naTopoB). Bpems pa3spsiga AOMKHO perncTpmpoBaTthes.

KoHTpomnbHas eMKoCTb, MoMyyYeHHast B pesynbrate KOHTPONbHOro pas-
psaa akkyMynaToOpHbIX GaTapen npy HavanbHOW cpedHen TemnepaType
¥, AOIMKHA BbIYMCIATLCA Kak MPon3BeAeHne Toka paspsaa (B amnepax) Ha
NPOJOIMKUTENBHOCTL paspsaa (B 4acax) U NpMBOAUTLCA K CTaHOapTHOM
Temnepatype (20 °C) no popmyne

c = lrt | (4.4.7)
® 140 (y —20)

roe A npuHumaetcsa paBHbiM 0,006, ecnmn MHoe He OrOBOPEHO U3roTo-
BUTEMNEM.

HoBbIV akKyMynsiTOp Unn akkyMynsTopHble 6atapeun AomkHbl obecne-
YnMBaThb NPU UCMbITAHUAX KaK MUHUMYM:

C,=0,95 C,, Ha nepeoM LuKne 3apaaa-paspsana;

C, = C,, Ha NATOM UMKne uUnu paHee, eCny MHOe He OrOBOPEHO U3ro-
TOBUTENEM.

B) TpeboBaHus K cpeacTBaM U3MepPEHUA.

Mpenenbl n3amepeHnii 1 rpagympoBka Npubopos, a Takke MeToabl Uc-
NbITAaHUA OOSMKHbI BbIOUMpaTbCcsl Takum o6pa3om, 4YTOObl rapaHTMpoBaTb
TOYHOCTb, YCTAHOBINEHHYIO NSt KaXO0ro UCTbITaHUS.

M3mepeHne BpeMeHn — npubopammn ¢ TOYHOCTbIO M3mepeHun = 1 % u
BblLLE.

VMamepeHne HanpsikeHnst — BONILTMETPOM knacca To4HocTu 0,5 u Bbilwe
C BHYTPEHHUM conpoTtuerneHnem He meHee1000 Om/B.

MamepeHne Toka — amnepmeTpom krnacca TodHoctn 0,5 u Bbiwe (cu-
cTeMa M3MEpPEHW amnepMeTp-LUyHTbI-NpoBoga knacca TtoyHoctn 0,5 un
BbILLE).

M3mepeHne TeMnepaTtypbl — TEpMOMETPaMm C COOTBETCTBYIOLLMM Ana-
NasoHOM U3MEPEHUN, ¥ KOTOPbIX LieHa aeneHus He 6onee 1 °C, n abcontoT-
HoM To4HoCTblo 0,5 °C U BbiLe.

V13mepeHne NnoTHOCTM SMEKTPONUTa — apeoMeTPOM U1 ApyruMy Nproo-
pamu c OTrpajyvpOBaHHOW LLKaoN 1 C LieHON AeneHns He 6onee 5 kr/me.

r) Obwue ycnoBms NpoBeAEeHUSA UCTbITAHWUIA.
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McnbiTaHns JOMKHBbI NPOBOAWTLCS HA MOMHOCTLIO 3aPSKEHHBIX aKKyMy-
NATOPHbIX BaTapesx CornacHO TEXHUYECKOW AOKYMEHTaLMM U3rOTOBUTENS.

Mepen HavanoM wCMbITaHWA Ha KaXgoM akKyMynsTope YpOBEHb U
NMOTHOCTb 3MEKTPONMUTa AOMKHbI OblTb AOBEAEHBI 4O HOPMbI U NOJAEPXKM-
BaTbCs B AMana3oHe [A0MYCKOB, YCTAHOBIEHHbIX M3rOTOBUTENEM.

[Mocne OKOHYaHWS KOHTPOMbLHOIO pa3psiAa €MKOCTb akKyMynsiTOPHOM
GaTtapeu gomkHa GblTb BOCCTAHOBMEHA NyTEM ee 3apsiaa B COOTBETCTBUM
C TEXHUYECKON AOKYMEHTALMEN N3TOTOBUTENS.

TemnepaTtypa OKpyxatoLLeln cpeabl, Npu KOTOPOW NPOBOAAT UCMbITaHWSA
akKymynsTopHou 6atapen, gormkHa ObiTb oT 15 go 35 °C. PekomeHayeTcs
NPOBOAUTL UCMbITAHUS NPU CPEQHEN HavanbHOW TemnepaType akKymyns-
TOpHbIX GaTtapen n TemnepaTtype OKpyXatLlen cpefbl, M0 BO3MOXHOCTU
npubnmkeHHon k 20 °C 1 n3aMepeHHOM HENOCPEeACTBEHHO Nepes pa3psiaoMm.

CpegHaa HayanmbHaa TemnepaTtypa akKyMynsTOpHbix —Gatapen
I-11l rpynn TMNOMCNONHEHNs paccynTbLIBAETCS Kak cpeaHee apudmeTnye-
CKOe 3HayeHWe OTAEMbHbIX 3HAYEHN TemnepaTyp SNeKTPOnMTa KOHTPOb-
HbIX 3NIEMEHTOB, KOTOPbIX JOMKHO BbiTb HE MeHee 10 (ans akkymynaTop-
Hbix 6aTaper n3 6onee 100 akkyMynsTopos).

CpenHssi  HayanbHasi TemnepaTtypa akKyMynsiTopHblx — Gatapei
IV=V rpynn TUNoucnonHeHuss pacc41MTbIBAETCS Kak CpeaHsis Temneparypa
NMOBEPXHOCTU NocepeanHe CTEHOK GaKoB BCEX KOHTPOMbHbIX aKKyMynsaToO-
POB U MOHOGMOKOB, KOTOPbIX JOMKHO ObITh HE MeHee 12 (ans akkymynsi-
TOpHbIX 6aTapen n3 6onee 100 akkyMynsaTopoB).

4.4.27.1 N3mepeHne ypoBHS 3neKTponuTta

Ha HOBbIX aKkyMynsaTopax ¢ Henpo3payHbIMU CTeHKaMy GakoB JOMKHbI
ObITb CMOHTMPOBAaHbI AaTYMKU, PETUCTPUPYIOLLIME MONOXKEHNE YPOBHS Arek-
TPOMUTAa MO OTHOLUEHMIO K MUHMMASIbHOMY U MaKCUMarnbHOMY 3HaYEHMSIM.

Kaxablii akkyMynsiTop OoSkeH ObiTb CHaGXeH YCTPOMCTBOM, MoKasbl-
BaOLLMM MUHUMATbHBIN Y MaKCUMarbHbIN YPOBHW 3MEKTPOonuTa.

4.4.27.2 N3mepeHne CONpOTUBIIEHUNA U3ONALUM aKKyMYSIsiTOPHOMN
6aTapeu

[MpoBoaunTCcsA NyTem namepeHns HanpshkeHust Ha nontocax 6atapen n mex-
[y KaxkObIM MOSIOCOM W 3eMIIel Npu OTKIMKYEHHOM BBOAE CO CTOPOHBI LLIMT.
ConpoTtusreHue nsonauum R BblUUCNAETCA Mo popmyrie

u
R=R,| ——-1
X q(U1+U2 J, (4.4.8)
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rae, Rq — BHyTPEHHee ConpoTuBrieHve BonstmeTtpa, kOm; U — Hanpske-
H1e Ha 3axumax 6atapeu, B; U, n U, — HanpshkeHne Mexay nonoxurerb-
HbIM 32XXMMOM 1 3eMMen 1 oTpuLaTenbHbIM 3aXXMMOM 1 3eMMEN.

Ecrm U / (U,+U,) < 1,1, cneayeT BbIGpaTb MeHbLUWIA Npeaen naMmepe-
HUS BonbTMETpa (MeHbluee 3Ha4yeHue BHYTPEHHEro COMpOTMBIEHUS Mpu-
6opa).

Ecrm U / (U,+U,) > 20, cnenyeT NepekrnoynTb BONLTMETP Ha GonbLuve
npegensl namepexns (6onbluee 3Ha4YeHWe BHYTPEHHEro COMpOTMBIIEHNS
npubopa).

ConpoTuBneHve nsonsunm 6atapen JOMKHO BbiTb HE MeHee ykasaH-
HOTO HWXe:

HOMUHarnbHOe HanpskeHue, B 24 48 110 220;
conpoTueneHue, KOm 60 60 60 150.

4.4.27.3 WcnbiTaHMe akKyMyNnATOPHbIX 6aTaper Npu TONYKOBbLIX
ToKax

MpoBepseTca paboToCNOCOBHOCTb MOMHOCTLIO 3APSKEHHbIX aKKy-
MYnATOpHbIX 6atapen |-V rpynn no nageHunto HanpsHkeHWs Npu MMNynb-
ce ToKa paspsfa, npesbillalolem Cuiy Toka O4HOYacoBOro paspsiga
He Oonee 4yem B ABa pasa AnUTENbHOCTbIO He 6onee 5 cek. Mpu aTom
HanpsKeHne Ha akkyMynsTopHow 6aTapee He AOMKHO CHUXaTbcsi bonee
yem Ha 0,4 B/an.

Mpy HEeBO3MOXHOCTW co3daHnsa Tpebyemoro nMmnynbca Toka fonycka-
eTCA NPOBOAWTL WUCMbITAHWUA MPY BKIIOYEHWU Bnivkanliero K akkymyns-
TOpHOW GaTapee BbIKMoYaTens ¢ Hanbornee MOLLHBIM 3MEKTPOMarHMTOM
BKITIO4EHMSA.

4.4.27.4 TlpoBepka eMKOCTU OTchOPMOBAHHON aKKyMYNIATOPHOMN
b6aTtapeu

MoNHOCTbIO 3apsPKeHHbIE aKKyMYMNSTOPbl paspsikakT TOKOM 3- Wnu
10-4acoBoro pexvma.

EmKOCTb akkymynaTopHow ©Oartapeu, npuBedeHHas K Temnepatype
nntoc 25 °C, gormkHa CoOOTBETCTBOBATb JaHHbIM U3roTOBUTENS.

4.4.27.5 TpoBepkKka anekTponura

MnoTHOCTb anekTponuTa Kax4oro arnemMeHTa B KOHLe 3apsga v pasps-
Oa 6atapen fOmKHA COOTBETCTBOBATb AaHHBIM M3roToBUTENs. Temnepary-
pa anekTponuta npu 3apsiae OOIMKHA ObiTh He Bbiwe noc 40 °C.
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[MnoTHOCTL anekTponuTa, MMELLEro TemMnepaTypy, OTNINYaloLLYyCs OT
nntoc 20 °C, npuogaT K nnotHoctu npu nntoc 20 °C ¢ yyeTom Temnepa-
TypHoro rpagueHTa nnotHoctn 0,0007 r/cm® Ha 1 °C, ecnu nHoe 3HayeHne
He yKasaHO usrotoBuTenem, no opmyrne

Po= pt¢+0,0007(t¢— 20°C) (4.4.9)
roe p,, — NNOTHOCTL anekTponuTa npu ero Temnepatype +20 °C, r/cm?,

P\, — MIOTHOCTb 3NEKTPOMNMUTa NpU haKkTU4eckor Temneparype, t,, ricm?;
t, — aktuyeckas Temnepartypa anekrponura °C.

ty,

4.4.27.6 XMuyeckum aHanus anekTponura

a) OnekTponuT AN 3anvBKU KUCIOTHBIX akKyMynsiTOpHbIX Gatapei
[OOIMKEH TOTOBUTBCS M3 CEPHOM akKyMynsTOPHOW KUCMNOTbI copTa A no
FOCT 667 n guctunnupoBaHHon Bogpl no MOCT 6709.

TpeboBaHUsI K CEPHOW KUCMOTE U 3NEKTPONUTY AN aKKyMYNSITOPHbIX
OaTtapen, nsrotosrneHHbix no MOCT 26881, npueneHbl B Tabnvue 4.4.52.

Ta6bnuua 4.4.52 — Hopmbl Ha XapaKTEPUCTUKA CEPHOWN KUCIOTbI U
3NeKTponuTa AnsA akKyMynAaTOpHbIX 6aTapen

Hopmbl gnsa anektponuta
(pa3BeneHHas ceexas
KvcroTa Ans 3anmBkm

B aKKyMymnsTOpbl)

Hopwmbl ans
MokasaTtenb CEpPHOW KNCNOThbI
BbICLLETO copTa

1. BHewHun Bug Mpo3payHasn Mpo3payHas

2. 'HTEHCMBHOCTb OKpacku 0,6 0,6
(onpenensietcst konopuMeTpuye-
CKkuM cnocobom), Mn

3. MnoTHOCTbL Npu Temneparype 1,83 -1,84 1,18 £ 0,005
20°C, r/lcm?®

4. CopepxaHue xernesa, %, 0,005 0,004
He Gonee

5. CopepxaHue HeneTy4ero 0,02 0,03
ocTarka nocne npokanveanusi, %,

He Gonee

6. CopepxaHve OKUCIOoB a3oTa, 0,00003 0,00005
%, He bonee

7. CopepxxaHue Mbllbsika, %, 0,00005 0,00005
He Oonee
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OkoH4yaHue mabnuuybi 4.4.52

Hopwmbl ans anektponuta
(pa3BegeHHas ceexas
KvucnoTa Ans 3anuBkn

B aKKyMynsiTopbl)

Hopmbl gns
[NokasaTtenb CEPHON KUCNOThI
BbICLLEro copta

8. CogeprkaHue XopuUCTbIX coe- 0,0002 0,0003
anHeHun, %, He bonee

9. CogepxxaHne mapraHua, %, He 0,00005 0,00005
bonee

10. Copepxanvne mean, %, He 0,0005 0,0005
bonee

11. CogepkaHve BeLLecTB, BOC- 4,5 -

CTaHaBMNMBaILLMX MapraHLeBo-
kncnei kanun, mn 0,01H pacTtso-
pa KMnO,, He 6onee

12. CogepxxaHue CymMmbl Tsxe- 0,01 -
NbIX METanmnoB B nepecyete Ha
cBuHel, %, He bonee

MpumeyaHue — [ns AMCTUNNMPOBAHHONM BOAbI AONYCKAETCS Hannyme Tex xe npumecen,
yto pgonyckaet FOCT 667 Anst akkyMynsTOPHOW KUCMOTbI, HO B 10 pa3 MeHbLUEN KOHLeHTpaumu.

6) OnekTponuT ANs 3anoNHEHUsI ANEMEHTOB W AUCTUNNMPOBaHHasi BOAA,
ncnosnb3yemas ans OONMUBKM akKyMynsATOPHbIX GaTtapen 3anagHoeBponen-
ckunx npoussogutenen — rpynna lll (OPzS, GroE, OGi, OCSM), nomnxeH co-
OTBETCTBOBATb TpeboBaHMsIM No YncToTe cornacHo Yactu 2 DIN 43530.

4.4.27.7 Tpe6oBaHUSA K Ka4eCTBY OYMULLEHHOM BOAbI

TpeboBaHus k ounLeHHon Boge — no Yactu 4 DIN 43530.

a) Boga ons akkymynaTopoB AormkHa ObiTb Npo3paqHol, He UMETL 3a-
naxa v MacnstHUCTbIX NATEH, AONYCTUMbIN BOOOPOAHbIN nokasatens pH 57,
3MNeKTPONPOBOAHOCTb HE AoMmkHa npeBbiwaTtb 30 mS/cm.

CopepxxaHne npuMecelt B OYMLLEHHOW BOAE He [OMMKHO MpeBblwaTb
3Ha4YeHUi, yKkasaHHbIX B Tabnuvue 4.4.53.

0) XpaHeHne O4YMLLEHHOW BOAbI: METANIMYECKME EMKOCTU ANsl XpaHe-
HUS1 HE OOMMKHbI ObITb UCMONb30BaHbI, Tak Kak U3 MeTanna BO3MOXHO Bbl-
CBODOXOEHNE MOHOB.

XpaHutb Bogy Heobxoammo B cocydax u3 crekna, 3boHuTa, nonuatu-
neHa, nonunponuneHa, NonMBUHUIXNOpMAA Unu apyrux nnactmacc. Uc-
nonb3yemble LNaHM AOIMKHbI ObITb M3rotoBneHbl U3 MNBX, pesuHbl unu
nonuaTunexa.
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Ta6nuua 4.4.53 — CoaepxaHue npumMecen B O4YMLLEHHOW Boae

3arpsisHeHust Mr/n, Makc
1. Hakunb (HeBblinapnBaeMbli OCTaTOK) 10
2. OkucnsiemMble opraHn4eckne CoeanHeHusi, paccunTaHo Kak pac- 20

xop KMnO,

3. Metannbl cepoBogopoaHow rpynnsl (Pb, Sb, As, Sn, Bi, Cu, Cd):
OTAENbHO MO KaXaoMy
BCE BMECTe 2

N

4. MeTannbl aMMOHNEBO-CYNbMUAHON rpynnbl:
OTAENBHO MO KaXaomy

N

BCe BMecCTe 2
5. ManoreHbl (paccymMTaHo Kak xropuabl) 1

6. CoeanHeHus1 a3oTa B hopMe ammmaka 50
7. CoeavHeHuns a3oTa B MHOW hopMe (paccumTaHo Kak HUTpaThbl) 10

PekoMeHOyeTcst XpaHUTb OUULLIEHHYHO BOAY B BO34YXOHENPOHMLAEMbIX
cocyaax, TaK Kak 13 Bosfyxa abcopbmpyertcsi ABYOKUChH yriepoaa, YTo no-
BblLLIAET NMPOBOAUMOCTb BOAbI.

4.4.27.8 TpeboBaHUSA K KaueCTBY 3NeKTponuTa

TpeboBaHus k kadecTBy anekTponuTa —no vactu 2 DIN 43530.

a) 3Ha4eHue NMOTHOCTM 3anNMBaAEMOro ANEKTPONNTa AOMKHO COOTBET-
CTBOBaTb TUMY UCMOMb3YyEMOro akkymymnsiTopa.

CopepxaHue npumecen B pas3baBneHHOW CepHOW Kucrnote Ans
3anvMBa CBMWHLOBO-KUCIOTHbBIX aKKyMynsaTOpoB MroTHOCTbo oT 1,20
[o 1,28 xr/n He OOMXHO MpeBbIWAaTh 3HAYEHWMN, YKa3aHHbIX B Tabnu-
ue 4.4.54.

He ponyckaeTcsi ucnomnb3oBaTtb 3nekTponuT 6e3 npoBegeHus ero
XUMMYECKOro aHanuaa Ha cooTtsetcTBMe Hopmam DIN 43530 ¢ obasa-
TeNbHbIM MPOTOKONMMPOBAHMEM pe3yrnbTaToB aHanv3a U U3BeLeHueM
n3rotoBuTensa (noctasLimka). VicknoyeHne coctaBnsieT Nullb cry4van,
€CNN 3MeKTPOnUT BXOAWM B KOMMMEKT NOCTaBKU akKyMynaTopHown 6a-
Tapen. B npoTvBHOM cny4ae W3roToBUTENb HE HECEeT rapaHTUMHbIX
006s3aTenbCTB.
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Tabnuua 4.4.54 - CogepxaHue npvmMecen B pa3baBreHHON CEPHON KMcrnoTe Ans

3ariueBa CBMHLUOBO-KUCIIOTHbIX aKKyMynAaTOpoOB

3arpsisHeHus Mmr/n, makc*
1. Metannbl nnaTMHOBOW rpynmbl 0,05
2. Mepgp 0,5
3. MeTannbl cepoBoAoOpPOAHON rpynnbl, kpome cBuHUa (Sb, As, Sn,
Bi, Cu, Cb):
OTAENbHO MO KaXaomy 1
BCe BMecTe 2
4. MapraHeu, XpoMm, TUTaH — OTAENbHO MO KaXaoMy 0,2
5. Xeneso 30
6. [ipyrve meTansbl aMMOHWEBO-CYNb(UAHON rpynnbl, Hanpumep
Co, Ni (kpome Al n Zn):
OTAENbHO MO KaXaomy 1
BCe BMecTe 2
7. ManoreHbl 5
8. A30T B Bue VIOHOB aMMOHUS 50
9. A30T B Apyrux dopmax (Hanpumep, a3oTHas kucrorta) 10
10. JleTyume opraHnyeckme KUCNoTbl (paccHnTaHo Kak yKCycHast 20
Kucnota)
11. OkucnsieMble opraHM4eckne CoeguHeHUst (paccumTaHo Kak 30
pacxog KMnO,)
12. OcTaTok nocne BbinapyBaHus, yaaneHns AbIMALLmMXca dpakumi 250
N oTXura

* ins 3anvesaemMoro anekTponuTa.

4.4.27.9 HeunTpanusauumsi NnponuToro aneKkTponura

MponuTbI 3aNeKTPonMT HeobxoanMo HelTpanu3oBaTb. B Tabnuue 4.4.55
npuvBedeHbl KONMYecTBa peareHToB Ans HelTpanusaumn 1 n anekTponuTa.

Ta6bnuua 4.4.55 — KonuyecTBo peareHTOB ANsl HeUTpanusaumm 1 n anekTponuta

KonnyectBo 1cnonb3yeMoro peareHta
MnoTHocTb NaOH, NaOH,
anekTponuTa, r/cm® CaCO,, kr| Na,CO,, kr 20 Y%-HbIN 45 %-Hblln
pacTBeop, 1 pacTBop, N
1,22 0,21 0,40 1,50 0,66
1,24 0,23 0,44 1,65 0,73
1,26 0,25 0,48 1,80 0,80
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4.4.28 3aszemnsiouwme ycTpoucTea

4.4.28.1 MpoBepka BbINOJIHEHUSI 3NIEMEHTOB 3a3eMNAOLEro
ycTpomncTBa

[MpoBepka KOHCTPYKTMBHOIO BbIMOMHEHNST 3a3€MIIAIOLLIErNO YCTPOMCTBA
NPOBOAMTCS MOCME MOHTaXa [0 3acCbINKU rPyHTa 1 NPUCOEANHEHUS ecTe-
CTBEHHbIX 3a3eMnuTener 1 3a3emMrnsieMblX 3remMeHToB (obopyaoBaHus,
KOHCTPYKLWIA, COOPYXXEHWN).

[MpoBepka 3azemnsoLlwmx ycTporcTs Ha BJ1 npoBogutcst y Bcex onop
C 3a3eMNUTENSAMUN.

CeyeHns 1 NPOBOAUMOCTM 3MEMEHTOB 3a3eMISAOLLErO YCTPONCTBA
[OOMKHbI COOTBETCTBOBATL nogpasaeny 4.3 HacTosiwero TKI.

4.4.28.2 TpoBepKa coeanHEHUA MeXAay 3a3eMNIUTenaMu u
3a3emMnseMbIMU AnemMeHTaMun

lMpoBepka COCTOAHWSA Lenel U KOHTaKTHbIX COEAUHEHUA Mexay 3a-
3eMANTENAMU U 3a3eMIIAEMbIMU 3NIEMEHTaMK, a Takke COeAUHEHUI ecTe-
CTBEHHbIX 3a3eMrnuTenen ¢ 3a3eMnsioWwmum yCTpoiCTBOM NPOBOAUTCS Ny-
TEeM ocMOTpa AN BblsiBNEHUS 0OpbIBOB U APYrux AedeKToB.

Kpome TOro, MoXeT NpoBOANTLCH M3MEPEHUe NepexodHbIX COMpOTMB-
nNeHnn (Npy NCNPaBHOM COCTOSHUM KOHTaKTHOTO COeANHEHWS CONpPOTMBe-
Hue He npesbiwaet 0,05 Om).

HagexHoCTb CBapku NpoBepseTCs NPOCTYKMBaHWEM MECT COeAMHEHUN
MOIOTKOM.

4.4.28.3 TpoBepka BbIHOCaA NoTeHUMana

MpoBepka (pacyeTHas) HanpsHKEHWs Ha 3a3eMMsLEM YCTPONCTBE
Mpn CTEKaHWUUN C HEro TOKa 3aMblKaHUS Ha 3eMI0 MPOBOAMTCS NOCME MOH-
Taxka, NepeycTponcTBa AN 3MeKTPOYyCTaHOBOK HanpsikeHwem Boiwe 1 kB
B CeTU C 9P PEKTUBHO 3a3EMITEHHON HENTPAnbIO.

HanpsixeHune Ha 3a3emnsoLLeM yCTPONCTBE:

— He orpaHu4MBaEeTCs AONsl 3MEKTPOYCTaHOBOK, C KOTOPbIX MCKIHOYEH
BbIHOC MOTEHUMANoB 3a npeaenbl 30aHNA U BHELLHMX OrPaXKOEeHWA anek-
TPOYCTaHOBKY;

- He 6onee 10 kB, ecnv npegycMoTpeHbl Mepbl MO 3aLUMTe U30MNALMK
oTxoadawmx kabenew CBS3N U TeneMexaHukv 1 No NpeaoTBpaLleHUto Bbl-
HOCa NoTeHLUMarnos;

— He 6onee 5 kB BO Bcex ocTarnbHbIX Cryyasix.
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4.4.28.4 TpoBepka COCTOAHUA NPOOUBHBLIX NpeAoXpaHuTenen
B arieKTpoycTtaHoBKax Ao 1 kB

|_|p06VIBHbIe npegoxpaHuTenu O0JKHbI ObITb ncnpaeHbl 1 COOTBETCTBO-
BaTb HOMUHANbHOMY HaNPAXeHU0 3NEeKTPOYyCTaHOBKN.

4.4.28.5 lpoBepka uenu dasa-Hynb B 3NeKTPOyCcTaHOBKaXx
oo 1 kB c cuctemom TN

lMpoBepka NPOBOAMTCS OAHUM M3 CriedyoLLMX cnocoboB:

— HEenoCpeACTBEHHbIM M3MEpPEHMEM TOKa OOHOMA3HOro 3amblkaHUA
Ha KOpnyC Unv HyNeBOW 3aLUMUTHbIA MPOBOAHUK C MOMOLLbIO CleLmanbHbIX
npnbopos.;

— M3MEepeHMeM MOMHOro COMpOTMBMEHUSA Lenu ¢asa — HyneBon 3a-
LUMTHBIA NPOBOAHMK C MOCEeayrLMM BblMUCIIEHNEM TOKa OAHOGA3HOro
3aMblKaHusI.

Tok 0gHOGa3HOro 3aMbIKaHUA Ha KOPMYC UMW HYNEBOW NPOBOA AOIMKEH
obecneunBaTb HaaexHoOe cpabaTbiBaHME 3alUUTbl C y4eTOM TpeboBaHui,
yKasaHHbIX B nogpasgene 4.3.

4.4.28.6 N3mepeHue cONpoTMBIIEHUA 3a3eMISOLWMX YCTPOUCTB

3Ha4yeHua CconpoTMBIEHNS 3a3eMIAIOLLMX YCTPONCTB C Noacoenm-
HEHHbIMW €CTECTBEHHbIMU 3a3eMNUTENAMU AOMKHbI YOOBMNETBOPSTb
3HaYeHUsIM, NPUBEAEHHBIM B COOTBETCTBYHLIMX pasgenax HacTos-
wero TKIT.

4.4.28.7 N3amepeHne Hanps>xeHUs NPUKOCHOBEHUS

N3mepeHne HanpseHWs MPUKOCHOBEHWS B 3rIeKTPOYCTaHOBKaXx, Bbl-
MOMHEHHbIX MO HOPMaM Ha HanpshkeHue MNPUKOCHOBEHUS, YKasaHHbIM
B Tabnuue 4.4.56, NpoBOANTCHA MNPV NPUCOEONHEHHbIX eCTECTBEHHbIX 3a-
3eMuTensx.

HanpsikeHne NpuKOCHOBEHUST M3MepsieTcs Ha pabounx MecTax, a Tak-
e B KOHTPOIbHbIX TOYKaX, B KOTOPbIX 3TU 3Ha4YeHWS onpeaeneHsl pacye-
TOM MpW NPOEKTVPOBaHNN B COOTBETCTBUM C nogpasgenom 4.3.

Moa ANUTENbHOCTBIO BO3AEWCTBUS HAaNPsKeHUs MOHWMaeTCcs CyM-
MapHoe BpeMsi OEeNCTBUSA PenenHom LWuTbl U COBCTBEHHOIO BpeMEHU
OTKMIOYEHUs BbikMovaTens. 3a NpoJomKUTENbHOCTb BO3AENCTBUSA Mpu-
HuMaeTcs ansa pabounx mect Bpemsi oTkntoveHns OK3 pesepBHbIMYK 3a-
WmMTamMu, a Ans octanbHOW TEPPUTOPUN — OCHOBHBIMU 3aLLUTaMm.
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Ta6nuua 4.4.56 — [lonycTuMble 3Ha4Y€HUA Hanps>XKeHUs1 MPUKOCHOBeHuUA, B

HanpsikeHue npy- [nuTensHOCTb BO3AENCTBUS HaMNPSHKEHUS, C

KOCHOBEHUA Onsa Bbllle
anexrpoycrarosok [0.01/0,1]0,203 (04 (0,5(06(07|08]09(10 (%'

110-750 kB 500400 200 130 100 65

1-35 kB c nsonu- |550(340|160|135|120|105| 95 [ 85 | 75 | 70 | 60 | 20
pOBaHHOW HenTpa-
neton oo 1 kB ¢

no6on HenTparnbslo

4.4.29 CunoBble KabenbHble NMUHUK

MeToabl UcnbITaHW CUNOBbLIX KabenbHbIX NIMHUA A0MKHbI COOTBETCTBO-
BaTb TpeboBaHuam MOCT 23286, NOCT 18410, TOCT 16442 n TOCT 433.

M3mepeHne emkoctu kabenen nposogat no FOCT 12179 ogHoBpeMeH-
HO C M3MepEHMEM TaHreHca yrrna AUIanekTpuyecknx notepsb, tg d.

VMiamMepeHne anekTpuyecknx xapakTepuctvk npob macna, B3siToro u3
kabensa, — no NOCT 6581.

MamepeHne 3nekTpu4eckoro COMPOTMBMEHUSI UMbl MOCTOSIHHOMY
ToKky — no NOCT 7229.

MeToabl ncnbiTaHus kabenen nepeMeHHbIM 3NEKTPUYECKUM Hamnpshke-
Huem — no MOCT 2990.

Mpu ncnbITaHUAX CUIOBbLIX KabenbHbIX JIMHWUIA U3 CLUMTOrO NOnuaTue-
Ha OOMKHbI cobntogatbesa TpeboBaHUs, yka3aHHble B 4.4.29.

MamepeHve Temnepatypbl Kabenen, KOHTPOMb COCTOSIHUSI aHTUKOPPO3U-
OHHOIO MOKPbITUSA TPYOONPOBOAOB Kabenen BbICOKOrO AABMNEHUS, UCTIbITaHe
noanuTLIBAOLLMX arperatoB 1 YCTPOWCTB aBTOMaTUYECKOro MOAOrpeBa KOH-
LieBbIX MyddT NPOBOASATCS B COOTBETCTBUM C MHCTPYKLUMSMU U3TOTOBUTENS.

4.4.29.1 TMpoBepkKa LenoCTHOCTU XNUn Kabenen n dasmpoBka
KabenbHbIX NMMHUN

OcyLIJ,eCTBJ'IHeTCﬂ nocre OKOHYaHWSA MOHTaxa, nepemoHTaxa MmydT

W OTCOeaMHEHUSs Xun kabens.
[MpoBepstoTCA LENOCTHOCTL U coBnageHne obo3HaveHni has NoaKIHo-

yaeMbIX Xun kabens.

4.4.29.2 N3mepeHne CONpOTUBMNEHUA U3ONALUN

[poBoguTcsa MeraoMmeTpoM Ha HanpshkeHune 2500 B. Y cunoBbix ka-
6enen Ha HanpsikeHne 0o 1 kB conpoTuBneHve M3onsaumum OOMKHO ObiTb
He MeHee 0,5 MOM. Y cunoBbix kabener Ha HanpsbkeHue Bolwe 1 kKB co-
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NPOTUBIIEHVE U30NALMU HE HOpMUpPYeTcs. ViamepeHue crnefyeT NpoBoAUTb
[0 ¥ nocre UcnbiTaHusi Kabensi NOBbILUEHHbIM HaNPsKEHNEM.

4.4.29.3 UcnbiTaHne NOBbIWEHHbIM HanpsXXeHnem
BbINPSIMIIEHHOTO TOKa

McnbiTaTensHoe HanpsXXeHne NpuHUMaeTcsl B COOTBETCTBUM C Tabnu-
Len 4.4.57.

Tabnuua 4.4.57 — UcnbiTaTenbHOE HanpsiXXeHne BbINPAMIIEHHOro Toka Ans
cuUnoBbIX Kabenewn

Kabenu ¢ 6ymaxkHoW nsonsuven Ha HanpsxeHue, kKB

o 1 2 3 6 10 20 35 110 220 330
6 12 18 40 60 100 | 175 | 285 510 670
Kabenu ¢ nnactmaccoBol nsonsuymen Ha Kabenu ¢ peanHoBon

HanpsbkeHue, kKB nsonsumen Ha HanpshxeHue, kB

0,66 1* 3 6 10 110 3 6 10

3,5 5,0 15 36 60 285 6 12 20

* MicnbiTaHue BbINPSIMIEHHBIM HaNPSHKEHWEM OQHOXUMbHBIX Kabener ¢ nnacTMaccoBow
nsonsuner 6e3 6poHn (3kpaHOB), NPONOXEHHbBIX HA BO3AyXe, HE NMPOBOAUTCS.

[na kabenen Ha HanpsbkeHne a0 35 kKB ¢ GymaxkHOM 1 NnacTmMaccoBom
n3onsuuen OnMTenbHOCTb NPUNOXEHUS NMOMHOIO UCMbITAaTENbHOIO Hanps-
XEHUS Npu NPUEMO-COATOUHbIX UCMbITaHMAX cocTaBnseT 10 MUH.

He ponyckaeTcs npoBOAUTb UCMbITAHWE MOBbILEHHBIM HanpshXeHuem
BbINPSIMIIEHHOIO TOKa kabenew ¢ n3onsumen 13 CLUMTOro NonMaTureHa ms-
3a BO3HMKHOBEHMST HeobpaTMMbIX NPOLECCOB B M3onsuun kabens, Beny-
LLMX K NOTEpPEe U30MSILUOHHON CTOMKOCTH.

[nsa kabenen ¢ pe3nHoBoW n3onsumnen Ha HanpsbkeHne 3—-10 kB onu-
TENbHOCTb MPUINOXEHNS MOSTHOTO UCMbITATENbHOIO HaMPSPKEHUA — 5 MUH.
Kabenu ¢ pe3anHoBOW nsonsumen Ha HanpsikeHve Ao 1 kB mcnbiTaHusam
MOBbILLIEHHBLIM HaNpPsXXeHNeM He NOoABepratTCs.

[Ona kabenen Ha HanpsikeHve 110 kB 1 Bbille ANUTENBHOCTL NPUIIO-
YKEHMS MOSTHOTO MUCMbITATENbHOIO HAMNPSPKEHWS MPU MPUEMO-CAATOYHbIX UC-
NbITaHWUsIX cocTaBnset 15 MuH.

Mpu cmewwaHHoOM Npoknagke kabenemn B Ka4eCTBe NCMbITAaTENbHOMO Ha-
npskKeHns Ans Bcen kabenbHOM NMHWUK crnedyeT NpUHMMaTh HauMeHbLLee
13 UCNbITaTENbHbIX HaMPsHXXeHUn no Tabnuue 4.4.57.
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Mpu npoBegeHwn ncnbiTaHun kabenen 2—-35 kB HeobxoamMmo obpallatb
BHUMaHMWE Ha XxapakTep U3MEHEHWSI TOKOB YTEYKM 1 aCUMMETPUn 1x rno da-
3aM. AGCOMOTHOE 3Ha4YeHNe ToKa YTEYKN U KOIPMDULIMEHT aCUMMETPUN He
SBMAOTCA GPakoBOYHbLIMY MOKa3aTENsIMU, HO OOMKHbI YYUTLIBATLCS MpU
OLIeHKE COCTOSIHMSI M3ONSLMMW, YBEMUYEHUN BPEMEHW UCTbITaHWIA, COKpa-
LLIEHNM NepUoaNYHOCTHU.

Kabenu ¢ yooBneTBOpUTENbHOM M30MNSILMEN MMEIOT CTabunbHbIe 3HaYeHUs
Toka yTeykn. OTHoLueHue | /1 He JOMKHO ObITb BonblLle eauHNLIBI.

10,5 MuH 1 MuH

KoadpcpuumeHT acummetpum | /I — 2-3.

4.4.29.4 WUcnbiTaHWe NyiacTMaccoBOM 060MOYKM (LUnaHra)
kabenen Ha HanpsbkeHue 10 KB u Bbiwe NOBbIWEHHbLIM
BbINPsIMIIeHHbIM HanpsiXXeHnem

Mpwn aTMx ncnblTaHMAx BbINpsiMAeHHoe HanpsbkeHne 10 kB npukna-
OblBaeTcsa Mexay MeTannuyeckor o6onoykon (3KkpaHoMm) n 3emrnen B Te-
yeHne 10 MUH.

4.4.29.5 UcnbiTaHMe HanpsXKeHUeM NepemMeHHOro Toka
yacTtoTtomn 50 Ny

McnbiTaHue gonyckaetcs ans kabenbHbIX NMHUIA Ha HanpsikeHue 6 kB
M Bbllle C M30MsUMEN U3 CLUMTOrO NonumaTuneHa; Ha HanpsbkeHne 110 kB
1 Bbilwe ¢ BymaxkHon nsonsiumen n Ha HanpsbkeHne 110 kB ¢ nnactmacco-
BOW M30nsiunen B3aMeH UCMbITaHUS BbINPSAMIAEHHbIM HaMNpsiKeHNeM.

McnbitaHne nposoantcs Hanpsxkenvem 1,00-1,73 U, .

[onyckaeTcs NpoBOANTb UCMbITAHWUS MYTEM BKITOYEHUSA KabernbHOM nn-
HUM Ha HOMUHasIbHOE HanpsxeHue U, Npu OTCYTCTBUM UCMbITATENbHOM
YCTaHOBKM HEOOXOOAUMOW MOLLHOCTW.

OnuTenbHOCTb UCnbITaHWsA Kabenen, ecrnm MHoe He yKas3aHo U3roToBu-
Tenem:

- ¢ BymaxHOM 1 nnacTMaccoBon usonaunen — B TedeHne 15 MuH;

- C u3onsauuen n3 cLUMToro NonuatTuneHa — B Te4eHne 5 MuH.

4.4.29.6 UcnbiTaHMe kabenewn ¢ UCNONIb30BaHUEM CBEPXHU3KOMN
yactotbl 0,1 Ny

McnbiTaHne kabene C MCNONb30BaHWEM CBEPXHU3KOW 4YacToTbl
NPOBOAMTCSA MOBbIWEHHLIM HanpseHnem 4vactoton 0,1 'y B TevyeHue
15 muH (Tabnuua 4.4.58).
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Ta6bnuua 4.4.58 — UcnbiTaTenbHble HanpsbkeHUa Yactoton 0,1 'y ansa
cuUnoBbIX Kabenen

Kabenu HanpsikeHvem, kB McnbiTatenbHoe HanpsixeHue, kB
3 5
6 12
10 18
20 35
35 60

Mpn OTCYTCTBMM YCTaAHOBOK AN WUCNbITAHUA KabenbHbIX FNUHURA
nepeMeHHbIM HanpsbkeHnem yactotonm 0,1 'y gonyckaetca npose-
OeHVe UCMbITaHUN HanpsXXeHMeM nepemMeHHoro Toka yactoton 50 My
no 4.4.29.5.

4.4.29.7 OnpepeneHue conpoTUBIIEHUS XWUN Kabensa

MpoBogutcsa ana nuHun Ha HanpsbkeHne 20 kB n Bbiwe. Conpo-
TUBINEHNE XWUN KabGenbHOM NUHUW MOCTOSIHHOMY TOKY, NMPUBEAEHHOE K
yOEnbHOMY 3HayeHuto (Ha 1 MMm? cedeHusi, 1 M ANUHBI U TemnepaType
+20 °C), pomkHo 6biTb He 6onee 0,01793 Om Ana MeaHOM Xunbl U He 60-
nee 0,0294 Om gnsa antoMUHMEBOW Xunbl. I3mepeHHoe conpoTuBneHne,
NPVYBEAEHHOE K YAENbHOMY 3HAYEHUIO, MOXET OTNINYaTLCSA OT yKasaHHbIX
3Ha4yeHun He bonee yem Ha 5 %.

4.4.29.8 OnpepeneHue 3MeKTPUYECKOM paboyer eMKOCTH
Kabenen

MpoBoguTca ansa nNuHUM Ha HanpsbkeHne 20 kKB n Bblwe. IamepeH-
Hasg eMKOCTb, NpMBEeAEHHas K yAeNbHOMY 3Ha4yeHuto (Ha 1 M OnuHbI),
OOMKHa OTNUYaTbCA OT pe3ynbTaToB UCMbITAHWIA M3roToBUTENnem He 60-
nee yem Ha 5 %.

4.4.29.9 N3mepeHue ToKopacnpeaeneHUsa no ogHOXUNbHbIM
kabensm

HepaBHOMeEpPHOCTb pacnpefeneHnsi TOKOB MO TOKOMPOBOASLLUMM Ku-
nam n obonoykam (akpaHam) kabenen He gomkHa obiTb 6onee 10 %.
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4.4.29.10 OnpepeneHue o6bLemMa HepacTBOPEHHOrO rasa
(nponuTtoYHOE UcnbITaHMe)

MpoBoanTCca Ana MacnoHanofIHEHHbIX KabenbHbIX MMHWUIA Ha Hanpsbke-
Hue 110-330 kB. CoaepxaHne HepacCTBOPEHHOIO BO3AyXa B Macre A0SK-
Ho ObITb He Gonee 0,1 %.

4.4.29.11 UcnbiTaHne noanNUTbLIBaOLMX arperaToB
M aBTOMaTM4eCcKoro nogorpeBa KOHUEBbIX MydT

MpoBoaunTCcsa AN MacnoHanoHEHHbIX kabenbHbIX nuHuin 110-330 kB.

4.4.29.12 TNpoBepKa aHTUKOPPO3UOHHbIX 3aLUT

Mpu npremke NUHMIN B aKcnnyaTaumio nposepsieTca paboTta aHTUKOP-
PO3NOHHBIX 3aLUT ANA:

- kabenen c meTannmyeckoln 0b60MoYKON, MPONOXKEHHbBIX B FPYHTaX CO
CcpefHen 1 HU3KON KOPPO3UOHHOW aKTMBHOCTLIO (YAErnbHOe ConpoTuBMe-
Hue rpyHTa Bbiwe 20 Om/M), Npy cpeaHecyTOYHOWM MIOTHOCTM TOKa YTEYKM
B 3emMnto Bbilwe 0,15 MA/am?;

- kabenen c meTannuyeckon 0BOMNOYKON, MPOMOXEHHbIX B FPyHTax C
BbICOKOW KOPPO3VMOHHOW aKTUBHOCTbIO (yAENbHOE COMPOTMBIIEHME FpyHTa
meHee 20 Om/m) npu no6ow cpeaHeCcyTOYHOW NITOTHOCTM TOKa B 3€MITH0;

— kabenen c He3alWMLLEHHOW 0DOMNOYKON;

- cTanbHoro TpybonpoBoaa kabenew BbICOKOro AaBreHUsT He3aBUCK-
MO OT arpecCvBHOCTU FPyHTa 1 BUAOB N30NALMOHHbBIX NOKPLITUN.

[Mpu npoBepke n3mMepsATCs NOTeHumansl U TokM B obonoykax kabenen
1 napamMeTpbl ANeKTPO3aLuUThl (TOK U HANPsKEHUE KaTOAHOW CTaHLMK, TOK
[peHaxa) B COOTBETCTBUM C yKa3aHUSMM MO 3NEKTPOXMMUYECKON 3aLuuTe
NoA3eMHbIX 3HEPrETUHECKMX COOPYXKEHUI OT KOPPO3UMK.

OLeHKy KOPPO3NOHHOW aKTUBHOCTM FPYHTOB 1 €CTECTBEHHbIX BOA Crie-
OyeT NpoBoAuUTb B cOOTBETCTBUM € TpebosaHusamu MOCT 9.602.

4.4.29.13 OnpepeneHve XxapakTepUCTUK Macra U U3onsALUOHHOMN
XUAKOCTH

OnpepeneHve NPOBOAUTCS ANS BCEX 3NIEMEHTOB MacnoHanoNHEHHbIX
kabenbHbIX NMMHUIA Ha HanpsikeHne 110 kB 1 ans koHueBbIX MydT (BBOOOB
B TpaHcdopmaTopbl 1 KPYQJ) kabenern ¢ nnacTtMaccoBoOn m3onsuven Ha
HanpsbkeHne 110 kB.

Mpob6bl macen mapok C-220, 5 PA, MH-3 n MH-4 n nsonsumMoHHon
xupkoctn mapkn NMMC gomkHbl yooBNeTBOpATb TpeboBaHUAM HOpPM Ta-
onuy 4.4.59 n 4.4.60.

242



TKM 339-2011

Ecnn 3HayeHns1 anekTpnyeckon NpoYHOCTU U CTENEHU Aerasaumm mac-
na MH-4 cooTBeTCTBYIOT HOPMaM, a 3HaYeHUs TaHreHca yrna OUanekTpu-
Yeckux notepb, tg 8, naMepeHHble no Metogmke MOCT 6581, npesbiwaroT
yKa3aHHble B Tabnuue 4.4.60, npoby macna AONOMHUTENBHO BblAEPXUBAKOT
npu Temnepatype 100 °C B TeyeHue 2 4, nepuoaunyecku namepsisi tg 8. Mpum
YMEHbLLUEHUM 3HAYEHWUsI TaHreHca yrna AM3neKTpuy4eckunx noteps, tg 8, npo-
6a macna BelaepxuBaetcs npu Temnepatype 100 °C go nonyveHus yctaHo-
BVMBLLETOCS 3HAaYEHUS, KOTOPOE NMPUHMMAETCS 3a KOHTPObHOE 3HAYEHNE.

Ta6bnuua 4.4.59 - Hopmbl Ha noka3aTenu KayecTBa macen mapok C-220, 5 PA,
MH-3 1 MH-4 1 nsonsaumoHHown xuakoctn mapku NMVC

[ns BHOBb BBOAUMOW NUHUN
C-220, 5PA | MH-3, MH-4 | MTMC

[MpobuBHOE HanpsikeHe B cTaHAAPTHOM 45 45 35
cocyze, kB, He meHee

MokasaTtenb kavyecTBa macna

CTteneHb gerasaumm (pacTBOpeHHbIV ras), %, 0,5 0,1 -
He Gonee

I'Ipmmeanme - WcnbiTaHne macen, He YKasaHHbIX B HacTosLeln Tabnuue, npoBoAuTb
B COOTBETCTBUU C TpeﬁosaHmeM N3roToBUTENA.

Ta6nuua 4.4.60 — TaHreHc yrna AManeKTpu4eckUx notepb macna u
nsonsaumMoHHoun xuakoctu (npm 100 °C), %, He Gonee, onA kKabenen Ha
HanpsikeHue, kKB

110 | 150-220 | 330
0,5/0,8" | 0,5/0,8" | 0,5/~

* B uncnutene — 3HadeHne ans macen mapok C-220 n 5 PA, B 3HameHaTene -
ona MH-3, MH-4 n NMMC.

4.4.30 Bo3pywHble NMHUK 3aneKTponepenavmn HanpsKeHnem
Bbiwe 1 kB

a) O6Lme nonoxeHus.

B npouecce BbINOMIHEHUSI CTPOUTENBHO-MOHTaXHbIX paboT NpoBoAATCA
npoBepKa 1 KOHTPOMb NPaBUMBLHOTO BbINOSIHEHUS CRIEAYIOLLMX OnepaLmi:

— YCTaHOBKM OMNop (OTKMOHEHME OMopbl OT BEPTMKaNbHON OCU BAOMb 1
nonepek NMHUK, BbIXOA, ONOpbl U3 CTBOPA NMHWK, YKITOH U PasBopoT Tpa-
BepC 1 4p.);

— MOHTaX NpoBOAOB M TPOCoB (rabaputbl BJ1 OT NoBEpXHOCTU 3eMnun
N NHXEHEPHBIX COOPYXEHWI, perynupoBKa CTpen nposeca, CoeAnHeHne 1
KpenneHne NpoBOAOB 1 TPOCOB U Ap.);
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- 3a3emreHus onop (napameTpbl SrIEMEHTOB 3a3eMINSIOLLMX YCTPONCTB,
rmy6rHa 3anoXeHnsa u coeguHeHVs 3asemnutenen n ap.).

TpeboBaHns K 3a3eMnsioWMM YCTPOMCTBaM, MpoBepka NPOBMBHbLIX
npegoxpaHuTenen, ucnoliTaHne uenu dasa-Hynb ang BIIW aHanornyHbl
TPebOBaHMAM K BO3AYLUHBIM JIMHUSIM W BbINOMHSAOTCA B COOTBETCTBUM
C nyHkToM 4.4.28 HacToswero TKI1.

4.4.30.1 KoHTponb pacnosioXeHUsi 35ieMeHTOB onop

MpoBoasiTcs namepeHue (BbIGOPOYHO) 3arnybneHus xene3obeToHHbIX
onop B rPyHTe, onpefeneHne pacronoXeHnss pyHaameHTOB MeTannuye-
CKMX OMOp U Kene3obeTOoHHbIX OMop Ha OTTSKKaX, a TakkKe 3arnoXeHus pu-
rener n pacrnornoXeHnsi aHKepOB OTTSKEK.

M3mepeHHble 3HadeHns Ha BJ1 HanpsbkeHnem 35-750 kB He AOmKHbI
npeBbILLaTh AOMNYCKOB, NPMBEAEHHbIX B Tabnuue 4.4.61 n B npoeKTax KOoH-
KpeTHbix BJ1. MamepeHnsi BbimonHsoTca Ha 2-3 % obwero konvyectsa
YCTaHOBMEHHBIX OMop.

Ta6nuua 4.4.61 — lonycku Ha pacnornoxeHne coopHbIx PyHAAMEHTOB U cBal
onop Ha BJ1 HanpsixxeHnem 35-750 kB, mm

CsobogHocTosme Onopebl
HanmeHoBaHne

ornopbl C OTTSHKKaMu
PacctosiHne mexay ocsiMm NOOHOXKHUKOB +20 + 50
B nfiaHe
Pa3HoCTb BepTMKanbHbIX OTMETOK Bepxa 20 20
NOJAHOXHUKOB™
CwmelleHne LeHTpa NOHOXHMKA B NnaHe - 50

* KonnuecTtBo Npoknagok Anst KoMreHcaumm pasHoCT OTMETOK AO0IKHO BbiTb He Bonee

yeTblpex obLen TonwmHon He 6onee 40 Mm; Nnowaab U KOHUrypaums NpoKnaaok AOMKHbI
COOTBETCTBOBATb KOHCTPYKLIMM OMOPHbIX YacTel onopsbl.

3arnybnenue B rpyHT xxene3obeToHHbIX onop BJ1 HanpspkeHnem 0,38 —
20 kB pomkHO cooTBeTCcTBOBaThb MpoekTy BJl, HO ObITb He MeHee 1,7 M
ansa BJ1 HanpsykeHnem 0,38 kB 1 2,0 m ang BJ1 HanpsbkeHnem 6-20 kB.
MamepeHne nponsBoanTCS Ha BCeX CrOXHbIX onopax u Ha 20 % npome-
XYTOYHBIX OMOP.

4.4.30.2 UcnbiTaHMe U30NATOPOB

McnblTaHmsa yCcTaHOBMEHHbIX Ha BJ1 CTEKNsiHHbIX NMOABECHBIX W30rs-
TOPOB, M30NATOPOB BCEX TUMOB ANSA MOABECKM IPO303aLLUMTHOrO Tpoca U1
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NONTMMEPHbIX N30JTATOPOB HE NPOBOAATCA, UX KOHTPOJb OCYyLLEeCTBIAETCA
BHELIHUM OCMOTPOM.

4.4.30.3 N3mepeHne conpoTUBIEHUSI U30NATOPOB

MamepeHne conpoTtvBneHus ¢apdopoBbIX MOABECHBIX M30MATOPOB
NpoBOANTCA MErAaOMMETPOM Ha HanpshxeHne 2500 B Tonbko npu nonoxu-
TENbHOM TemnepaTtype oKpyxatLlero Bosayxa. [py MOHTaxe n3onaTopos
COMNpPOTUBIIEHNE N30NALUN N3MEPSIETCA HEMOCPEACTBEHHO Nepes yCTaHOoB-
KOW N30NSTOPOB.

ConpoTvBneHne Kaxaoro NoABECHOTO N3onsaTopa AOMKHO ObITb HE Me-
Hee 300 MOwm.

4.4.30.4 KoHTponb coeAuHeHUI NPOBOAOB U NPO303alUUTHbIX
TpocoB

MpoBoanTcsa cornacHo nyHKTy 4.4.31.

4.4.30.5 N3mepeHue conpoTUBEHUs 3a3eMsieHus onop,
MX OTTSXKEK U TPOCOB

lMpoBoaMTCS B COOTBETCTBUM C YKa3aHUAMM NyHKTa 4.4.28.

4.4.30.6 BospywiHbie nuHuM HanpskeHuem 0,4 kB
€ usonuposaHHbIMKU NpoBoaamu (BJTA)

a) MIamepeHune conpoTnBNEHUS N30NALUMN.

ConpoTrBReHNe N30NALMM XUIT, N30NSALUN NX COEAUHEHWNI U OTBETBIE-
HUI OT HUX JOIMKHO ObITb He MeHee 0,5 MOM npu HanpskeHU MeraoMmMe-
Tpa 1000 B. ConpoTtueneHve nsmepsietTcs mexay dasHbiMy NPOBOAAMY;
nposogamu (>kunamu) pasHbIMy 1 YAIMYHOTO OCBELLEHUS; MpoBogamu das-
HbIMW, YNIMYHOTO OCBELLEHUS U HYMNEBbIM.

6) VicnbiTaHWe NOBbILLEHHBIM HaMPSHKEHNEM.

McnbiTaHne NoBbILEHHBIM HaNpsiX)XeHMeM NpPoBOAUTCS MEFAOMMETPOM
Ha HanpspkeHne 2500 B. NamepeHue conpoTuBRAEHUsS U3oNaumm B 3TOM
crny4yae He NpoBOAUTCS.

B) MNpoBepka coeanHEHWI XKNI.

lMpoBepka NpoBOANTCA MYTEM BHELLHErNO OCMOTPa U U3MepeHUs nage-
HWUSI HANPSKEHUS NN ANEKTPUYECKOTO CONMPOTUBIEHNS.

CoegnHeHus Xun dasHbIX, YIMYHOTO OCBELLEHWUSI N HYNEBOWN HecyLlen
GpakytoTcs, ecnu:

- KPWBM3HAa OMPEeCCOBAHHOIO 3axunma npesbiaeT 3 % ero AnvHbI;
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— Ha MOBEPXHOCTU COEAMHUTENBHOMO 3aXUMa UMEKTCA TPeLUMHbl U
cnefbl MeXaHUYECKNX NMOBPEXOEHWI;

- nageHue HanpshkeHus WM SMeKTPUYecKoe COMpOoTUMBIIEHME Ha
yyacTke coeguHeHus unm oTBeTBrneHnst 6onee yem B 1,2 pasa npesbilla-
€T NafeHne HanpshKeHUs Un ANEKTPUYECKOe COMPOTMBIIEHME Ha y4acTke
XKW TOW e ANVHbI.

MpoBepka npoBoanTcs BbIGOPOYHO Ha 2—-5 % OT obLuero konuyecTea
COEANHEHWIA N OTBETBIEHUN.

4.4.31 KOHTaKTHble coeAuHEHUA NPOBOAOB, NPO303aLUTHbLIX
TPOCOB (TPOCOB), COOPHbIX U COEAMHUTENbHbIX LWUH

a) O6Lyme nonoxeHus.

Mpy NpoBeAeHUN KOHTPOMS KOHTaKTHbIX COEAMHEHWUN, BbIMOMHEHHbIX
OMNPECCOBKOWN, KOHTPOMS KayecTBa LUBOB CBapHbIX M MasiHbIX coeauHe-
HUIA, UMEIOLLMX ranbBaHU4YecKoe MOKpbITUE, crieqyeT PyKOBOACTBOBATLCS
[OCT 17441 v nyHkTom 4.4.31 HacToqawero TKI1.

4.4.31.1 KoHTponb onpeccoBaHHbIX KOHTAKTHbIX COeAUHEHUN

KoHTponupytoTcs reomeTpuyeckne pasmepbl N COCTOSIHNE KOHTaKTHbIX
COEANHEHNI NPOBOAOB ¥ rPO303aLLMUTHBLIX TPOCOB (TpocoB) BJT u wnH pac-
npeAenuTenbHbIX YCTPOWCTB.

leomeTpuyeckne pasmepsbl (4vMHa U AMamMeTp CpPecCOBaHHOM 4acTu
Kopryca 3axuma) He JOMMKHbI OTNINYaTLCH OT MPEAYCMOTPEHHbBIX TEXHOMO-
TMYECKUMW YKa3aHUAMM MO MOHTaXy KOHTaKTHbIX COeAMHEHUIA.

CTtanbHOW CcepaeyvHVK OnpecCOoBaHHOMO COEAMHUTENBHOIO 3axuma
He JormkeH OblTb CMelleH OTHOCUTENbHO CUMMMETPUYECKOTO MOMOXeHUs
6onee yem Ha 15 % ANWHBLI NpeccyeMon YacTu NpoBoaa.

Ha noBepxHOCTU 3axuma He JOMKHO ObITb TPELUWH, KOPPO3UK, Mexa-
HUYECKUX MOBPEXAEHNN.

Mpu npuemke B akcnnyaTauuio BbIGOPOYHO KOHTPONMPYETCS HE MeHee
3 % yCcTaHOBMNEHHbIX 3aXXMMOB KaXX4oro Tunopasmepa (Mapku).

4.4.31.2 KOHTPONb KOHTAKTHbIX COeANHEHUN, BbINONTHEHHbIX
C NPUMEeHeHMeM OBallbHbIX COeAUHUTESIbHbIX 3aXKMMOB

MpoBepsitoTca reomeTpuyeckue pasmepbl U cocTosiHue KC npoBofoB 1
rpPO303aLLUTHBIX TPOCOB.

leomeTpuyeckue pasmepbl COEAUHUTENBHBIX 32XKUMOB MOCe MOHTaxXa
HE OOMKHbI OTIMYATLCS OT MPEAYCMOTPEHHbIX TEXHOMOMMYECKMMM yKasa-
HUAIMM N0 MOHTAXY 32)KUMOB.
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Ha noBepxHOCTM 3axuma He AOMKHO ObiTb TPELUMH, Kopposun (Ha
CTanbHbIX COEAUHUTENbBHbIX 3aXXMMaXx), MEXaHUYECKMNX NOBPEXAEHWUN.

UnCno BUTKOB CKPYTKWM CKPyUYMBAEMBbIX 32XMMOB Ha cTarneantoMmmHue-
BblX, arntOMUHUEBLIX U MEeAHbIX NPOBOAAX He OOMKHO COCTaBMsiTb MeHee
4 n 6onee 4,5, a 3axumoB Tuna COAC-95-3 npu coeguHeHUN NpoBOAOB
mapku AXKC 70/39 - meHee 5 1 6onee 5,5 BUTKOB.

Mpu npuemke B akcnnyatauuto BJT koHTponupyeTcs BeIGOPOYHO He Me-
Hee 2 % yCTaHOBMEHHbIX 3aXMMOB KaX4oro Tunopasmepa.

4.4.31.3 KoHTponb 3aTsKKM OONTOB KOHTAKTHbIX COeAUHEHUN

[MpoBepsieTcs 3aTsxKa ©0NTOB KOHTAKTHbIX COEANHEHWI, BbINMONTHEHHbIX
C npuMeHeHnem coeuHUTENbHbIX nnalleYHbIX, NeTrneBblX NnepexogHblX,
coeaunHNTENbHbIX NepexodHblX, OTBETBUTENbHbIX, annapaTHbIX 3a>XMMOB.
[MpoBepka NpoBOAMTCS B COOTBETCTBUMN C UHCTPYKLMEN NO UX MOHTaXY.

4.4.31.4 KoHTpornb cBapHbIX KOHTaKTHbIX COeAUHEHUN:

a) BbIMOJTHEHHBIX C MPUMEHEHVNEM TEPMUTHBIX NaTPOHOB.

KoHTponupytoTcs KOHTaKTHble coeguHeHust npoBodoB BJ1 n cOopHbIX
COEAVHUTENNbHbIX LWWH PY, BbINOMHEHHbLIX C MPUMEHEHNEM TEPMUTHBIX Na-
TPOHOB. B cBapHOM coeanHeHUN He JOIMKHO ObITh:

— MEepexXoroB Hapy)XHOro MOBMBA MPOBOAA WIN HAPYLUEHWUS CBapKu
npv nepervbe cBapeHHbIX KOHLIOB MPOBOAA;

- ycagoyHbIX PaKOBMH B MecTe cBapku rmybuHon 6onee 1/3 anametpa
npoBoja u3 antMUHUSA, CNAaBoB UM Meau, rmybuHon 6onee 6 MM — cTa-
neantoM1HUEBOro NpoBoaa ceveHneM 150-600 mm?;

6) KeCTKMX COOPHbIX Y COEAMHUTENBHBIX WNH PY.

B cBapHOM coefguHEHWM He LOIMKHO ObiTb TPEeLUMH, MPOoXOros, Kpa-
TepoB, HenpoBapoB cBapHoro wBa 6onee 10 % ero AnvHbl Npu rmybuHe
6onee 15 % ToNWWHbLI CBAapMBaEMOro MeTanna; CyMMapHOe 3Ha4YeHne He-
npoBapoB, NOAPE30B, ra30BbIX NMOP U BONb(PaMOBbLIX BKITHOUYEHWU B LLUBAX
CBapMBaeMbIX aNtOMUHUEBBIX LUMH AOMKHO ObiTb He 6onee 15 % TonwuHBbI
CBapMvBaeMOro MeTarnna B Kax4oM pacCMaTprBaeMOM CEYEHNUN.

4.4.32 Cuctembl BO36YXAEHUA CUHXPOHHbIX FeHEPaTopoB
M CUHXPOHHbIX KOMNEHCaTopoB

a) O6LLme NonoXeHus.
MpuBogAaTca 06bEM, HOPMblI Y NEPUOOUYHOCTb UCMBITAHUA OCHOBHbIX
YCTPOWCTB 1 annapaToB B COCTaBe CUCTEM BO30YXAEHNS CneayoLmx TUMOB:
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- CUCTEM TUPUCTOPHOIO HE3aBUCUMOrO BO30OYXaeHws;

- CUCTEM TUPUCTOPHOrO CaMoBO30YXXAEHWS, B TOM YMCNE Pe3epBHbIX
BO3byauTenew;

- cuctem 6ecLLeTo4HOro BO30YXAEHWS;

— CWUCTEM NONynpOBOAHMKOBOIO BbICOKOYACTOTHOTO BO30YXOEeHUs
(Banee - BY);

— CWCTEM C 3NeKTPOMALLNHHBIM KOMMEKTOPHbIM BO30yaMTenem, B TOM
yncne pe3epBHbIX Bo3byauTenel (nanee — PB).

[MpoBepKy U MUCMbITaHNS aBTOMATUYECKOro perynsatopa Bo3byxaeHus,
PEe3epBHOTO perynatopa Bo3byXAeHUsl, CUCTEM ynpaBreHust BO30yxaeHu-
€M, YCTPOWCTB 3aLLmThbl, AUArHOCTUKN, USMEPEHUI N CUrHanNu3aummn cnegy-
€T BbIMOMHATb B COOTBETCTBUM C TEXHWYECKOW AOKYMEHTaLMEN N3roToBu-
Tens 1 TUMOBbLIMW METOANYECKMMU YKa3aHUAMW MO Hanagke v NCnbITaHNAM
CMCTEMbI BO30YXOEHUS.

KoHTponb 0CHOBHLIX NapameTpoB v xapaktepuctuk CB nposoamTcs co-
rmacHo ykasaHusam nyHkTa 4.4.32 1 TeXHUYECKOW AOKYMEHTaLMN N3roToBUTE-
ns Ha KoHKpeTHble CB v otaenbHble yCTponcTBa, Bxoaswme B coctas CB.

4.4.32.1 N3mepeHue conpoTUBIEHUA U UCNbITaHUA
3NeKTPUYEeCKOM NPOYHOCTU U30NALUN

[Mepen npoBepkoM COCTOSHUSA M30NAUMM BTOPUYHOM KOMMYyTaLuu
(bYHKUMOHaMNbHBIX Y3I10B CUCTEMbI BO3OYXXAEHMS, @ Takke CUITOBOW YacTu
TUPUCTOPHbIX NpeobpasoBatenei (aanee — TIM) naHenu 1 6GnNokn ¢ MUKPO-
3MEeKTPOHHOW annapaTypon AOMKHbI ObiTh BbIABUHYTHI U3 pa3beMoB, a BCe
He OTCOEeAMHEHHbIE 3NIEMEHTbI, KOTOPblE HE paccyUTaHbl Ha UCMbITaTeNb-
HO€E HanpsPKeHne, — 3aKOPOYEHbI.

Bce BbICOKOBOSMLTHbIE MCMbITAHUA, KakK MpaBuio, NPOBOASTCA Mocre
OYMCTKMN OT MbININ U NPOAYBKM CXaTbiM BO3OYXOM, B COOTBETCTBMU C Me-
TOOWKOW UCMbITAHUIA M3rOTOBUTENS U C NMPUMEHEHNEM 3aBOACKUX UCMbITa-
TeNbHbIX NPUCNOCOONEHN ANA 3aKopayMBaHUA LENen, He pacCUNTaHHbIX
Ha JaHHble UCMNbITaHKUS.

HopMbl, 06beMbl UCMIbITAHWIA U KPUTEPUUN OLIEHKM COCTOSIHUS M30NALUA
obopynoBaHus kaxgoro Tuna CB npueeneHbl B Tabnuue 4.4.62.

CocTosiHMEe M30MALUMN OLEHWBAETCA MO BENUYMHE COMPOTMBMEHUS,
nsmepsiemoro npu temneparype nnoc 10-30 °C, a Takke no cnocobHo-
CTV BblAEpXMBaTb MPUNOXEHHOE UCMbITATeNIbHOE HamnpshkeHne 4acToToM
50 'y B TeyeHne 1 MUH.

McnbiTaHns cunoBoro o6opyaoBaHusa CB noBbILEHHBIM HAMPSXKEHN-
em yactoTton 50 Iy BbINOMHAKTCA TOMABKO NPU MPUEMO-CAATOYHbLIX UC-
NbITaHUSIX.
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4.4.32.2 TpoBepKa HaNU4UA Lenu 3almUTHOro 3a3eMIieHUsA

Hanuuue uenu 3awnTHOrO 3a3eMreHns KOpnycoB Bcex LkadgoB, NnaHe-
neu, 6roKoB, 3aLUTHBIX 3KPAHOB, KOXYXOB 1 orpaxaeHun anemeHtos CB
NpoBepPSIETC OMMETPOM.

BenuynHa CconpoTMBREHNS CBA3M C KOHTYpOM 3a3emnenus, R,
He HOpMUPYETCS, HO He JormkHa npebiwaTtb 0,05 Om.

MpoBepstTCA LENOCTHOCTb NPOBOAHUKOB, COEAUHSIIOLLMNX annapaTtypy
C KOHTYPOM 3a3eMIIeHNsI, HAAEXHOCTb DONTOBLIX COEANHEHUN.

4.4.32.3 N3mepeHne conpoTMBIIEHUS NOCTOSAHHOMY TOKY

Vi3amepsieTca conpoTUBIEHNE MOCTOSAHHOMY TOKY OOMOTOK TpaHcdop-
MaTOPOB U 3NEKTPUHECKUX MALLUMH B cUcTemMax Bo30yxaeHua. NamepeHus
NpOoBOAATCA NPV YCTaHOBMBLLENCS TemnepaTtype, bnunskon kK Temneparype
oKpyxatLen cpeabl. VIaMepeHHoe conpoTuBrieHVEe ANs CPaBHEHWUS ero
C A@HHbIMW U3MEPEHUIN N3rOTOBUTENEM MPUBOAUTCS K COOTBETCTBYHOLLEN
Temnepartype.

HopMbl OTKIOHEHWIA 3HAYEHWIA CONPOTUBMEHUI OBMOTOK aneKkTpuye-
CKUX MaLUVH 1 annapaTypbl NpuBeaeHsl B Tabnuue 4.4.63.

4.4.32.4 TpoBepka TpaHchOpMaTOpPOB CUCTEM BO3OYKAEHUSA

MpoBepstoTCa BbINPAMUTENBHBLIE U NOCNefoBaTenbHble TpaHchopma-
TOpbI, TPAHCOPMATOPbl COBCTBEHHBIX HYX[ U Ha4arbHOro BO30YXAEHWS,
n3mepuTenbHble TpaHCHOPMaTOPbl HaNPsXKEHUs U TOKa.

MpoBepka NpoBOANTCH B COOTBETCTBUM C OOBEMOM U HOpMamu, U3M0-
KXEHHbIMW B NyHKTax 4.4.6—4.4.8 HacTosawero TKI1.

Kpome TOro, Ans nocnegoBaTenbHbIX TpaHcgopmaTopoB onpegens-
€TCsA 3aBUCKMMOCTb MEeXAy HamnpsiKeHWsIMU Ha Pa3oMKHYTbIX BTOPUYHbIX
obmMoTKax 1 Tokom ctatopa reHeparopa U, = (/).

3aBucumocts U, = = f(/_) onpegensaerca npu CHATAWU XapaKTepUCTUK
TpexdasHOro KOpOTKOro 3aMblkaHus Brioka (reHeparopa) oo /- Xapak-
TEPUCTUKN OTAENbHbIX a3 (Npu ofHoMa3HbIX NoCneaoBaTeNbHbIX TPaHC-
dopmMaTopax) He OOMKHbI pa3nuyaTbes Mmexay cobor 6onee yem Ha 5 %.

4.4.32.5 N3mepeHue BO3OYLIHOrO 3a30pa U onpeaeneHve
XapaKTepuUCTUK KONMJIeKTOPHOro Bo3dyauTtens

MNamepeHus Bo3ayLLHOTO 3a30pa Mexay nomntocamu U skopem Bo3byau-
Tens B AMameTparnbHO MPOTUBOMOMOKHBIX TOYKaX NMPOBOAATCS MOA BCemM
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rontcaMu 1 He OOSKHbI OTNnYaTbCs Apyr OT Apyra 6onee Yyem Ha + 5 %
OT cpefgHero 3HaveHusa y Bo3byauTenen TypboreHepaTopoB MOLLHOCTBIO
300 MBT 1 Ha £ 10 % — y B03byauTenen Bcex OCTarnbHbIX reHEpPaTopoB,

ecnun THIA He npegycMOTpeHbl Apyrne HOpMbI.

Ta6bnuua 4.4.63 — HopMbl OTKITIOHEHWUI 3HA4YEHUI CONPOTUBIIEHUA
NOCTOSIHHOMY TOKY

McnbITyeMbivi anemeHT

Hopma

MpumeyaHve

1. O6mOTKM BO36YXAEHUS:
KOINEeKTOPHOro Bo30yanTens
BCMOMOraTenbHOro reHeparopa
B cucteme CTH

VHAYKTOPHOrO reHepaTopa B cu-
cteme BY

ob6palLeHHOro CUHXPOHHOTO re-
HepaTopa B cucteme 6CH

3HayeHne N3MepeHHOro
COMPOTUBIEHUS HE JOSK-
HO OTnn4yaTbes bonee
yeM Ha 2 % OT AaHHbIX
Npw UCMNbITAHUSIX U3rOTO-
BUTENEM

2. O6MOTKM TpaHcopMaToOpPOB:
BbINPSIMUTENbHbLIX B CUCTEME
CTC, CTH, BCB

nocrenoBarernbHbIX B OTAEMbHbIX
cuctemax CTC

3HayeHne N3MepeHHoro
COMPOTUBIIEHUS HE OJK-
HO oTnm4yaTbes Gonee
yeM Ha 2 % OT AaHHbIX
Npu UCTIbITAHUSX U3rOTO-
BUTENEM

3. Paboune obMOTKM MHOYKTOP-
HbIX reHepaTopoB

3HayeHus conpoTue-
TNeHU napannenbHbIX
BETBEW HE OOMKHbI OT-
nnyaTbCs Apyr OT Apyra
bonee yem Ha 15 %

4. ObmoTka sikopsi BO30yauTens
(Mexay KOmnnekTopHbIMU NacTu-
Hamu), obMoTkM ha3 BpaLlato-
LmMxcsa noABo3dyanTenei

3HayeHnsi N3MEePEHHbIX
COMPOTUBIIEHWI HE JOIK-
Hbl OTNNYaTLCA APYr OT
npyra 6onee yem Ha 10 %

Ecnun cxemon
COEVHEHNI He
obycnoeneHo 6orb-
Luee 3HaveHve

5. Peauctopsl YITI, Y3I1, YHB,
perynmpoBOYHble PeocTaTbl BO3-
ByxxaeHus

3HaveHns n3aMepeHHbIX
COMPOTUBIIEHNI HE
OOSMKHbI OTNMYaTbCA OT
OaHHbIX NPU UCNbITaHUAX
narotoBuTenem bonee
yem Ha 10 %

OnpeneneHne xapaKkTepUCTUK KOMNEKTOPHOro Bo3byauTens:

- XapaKkTepucTuKa XOrocToro xofa onpedensercs A0 HauGomnbLiero
(NOTOMOYHOrO) 3HaYeHMUsi, YCTAHOBIIEHHOTO WM3roToBUTENeM (MCMbITaHWs!
BMTKOBOW M30MALMN B TeYEHNE 5 MUH);

260




TKM 339-2011

— CHSAITME Harpy304HOW XapaKTepPUCTMKM MPOBOAUTCS MPU Harpyske
BO3byauTensi Ha poTop reHepaTtopa A0 BennYnHbl He MeHee HOMUHAarbHO-
ro Toka BO30yaeHus reHepaTopa.

OTKNOHEHWE OT AaHHbIX UCMbITAHWIA U3rOTOBUTENEM HE HOPMUPYETCS.

Mpy MCnbITaHUSX XOMOCTOrO Xo4a WM MOoA HarpyskoW onpeaenstoTcs
npegenbl perynupoBaHusl HanpsiKeHWst BO3OYAMTENs B COOTBETCTBUM C
OaHHbIMU 3aBOACKMX UCMbITAaHWUIA Y MPOEKTHLIMI pacyeTamu.

Mpu paboTe BO3GYAUTENS MO HArpy3Kkol NpoBepsieTcs CTeneHb 1c-
KPEHUS LLETOK, YCTAHOBMEHHbIX Ha Konnektope Bo3byauTtens (npu Ho-
MWHaNbHOM peXume CTeneHb WCKPeHUs AomkHa ObiTb He Bbiwe 1,5,
€Cnu Apyrue faHHble He OrOBOPEHbI B TEXHUYECKOW AOKYMEHTaLuumn us-
roToBUTENS).

4.4.32.6 OnpepeneHue xapakTepuCcTUK UHAYKTOPHOIo
reHepartopa B cuctemax BY

XapakTepucTukvM MHOYKTOPHOIO reHepatopa onpefensaTcsi COBMECT-
HO C BbINMPAMUTENBHOW yCTaHOBKOM (panee — BY) Bo3byxaeHus npu oT-
KITFOYEHHOM 0OMOTKe nocrnenoBaTenbHOro Bo30yXaeHus:.

XapakTepuctmka XonocToro Xxoaa MHAYKTOPHOro reHepaTtopa COBMECT-
HO C BbinNpsiMuTenbHOW yctaHoskon (U, , U, = f(l ), rae I, - Tok B 06-
MOTKE He3aBMCMMOro BO30YyXAeHus), onpenensiemMasi 4o 3HavyeHus u,,
COOTBETCTBYIOLLENO YABOEHHOMY HOMMHASIbHOMY 3HAYEHMWIO HanpsPKEHUs
poTopa, He AOIKHa OTNMYaTbCA OT MOMYYEHHOW MPU UCMbITAHUSAX U3ro-
ToBuTENnem bGornee yem Ha 5 %. Pasbpoc HanpshkeHuin mexay nocrneno-
BaTeNbHO COEAMHEHHbIMU BeHTUNAMKU BY He gorkeH npesbiwatb 10 %
cpedHero 3HavyeHus.

XapaKTepuctika KOpOTKOro 3amblKaHWs MHOYKTOPHOrO reHepaTtopa Cco-
BMEeCTHO C BY Takke He gormkHa otnmnyatbesi 6onee yem Ha 5 % ot nonyyeH-
HOW MpW MCMbITaHUAX M3roToBuTENeM. [pr BbINPAMIEHHOM TOKE, COOTBET-
CTBYIOLLEM HOMUHAIBHOMY TOKY pOTOpa, pa3bpoc TOKOB MO naparnenbHbIM
BeTBAM B nnevax BY He gomkeH npesbiwats 20 % cpeaHero 3HaveHus.

OnpepenseTca Takke HarpysoyHas xapaktepuctuka npu paborte Ha
poTtop Ao Ipxx [Ip =f(l )], cootBetcTBytowero U_ _ =U

CT. reH CT. HoM®

4.4.32.7 OnpepeneHue BHELWHEN XapaKTepPUCTUKN
Bpalljalowerocs nogBo3dyauTens B cuctemax
BY-B036YyxaeHus

Mpu “3MEHeHUM Harpysku Ha noaBo3byauTenb (Harpyskoi siBnsieTcs
aBTOMaTUYECKUI PETYNATOP BO30YXAEHWS) M3MEHEHUE HaNPSHKeHUs noa-
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BO30yaMTENS HE OOMMKHO NPEBbIATb BEMUYMHY, YKa3aHHYK B TeXHU4e-
CKOWN OOKYMEeHTauun n3rotoBuTensi. PasHocTb HanpskeHun no ¢gasam He
pomkHa npesblwaTtb 10 %.

4.4.32.8 TpoBepkKa 3fieMeHTOB 06paLLeHHOro CUHXPOHHOrO
reHepartopa, Bpaljatolerocsi npeo6pasoBarens
B cucteme 6CB

MamepstoTca conpoTuBREHMA MOCTOSHHOMY TOKY MEPEXOAHbIX KOH-
TaKTHbIX COEAVHEHWI BpaLlaloLLEerocsi BbINPSIMUTENS: COMPOTUBIIEHME
TOKOMPOBOAA, COCTOSILLENO M3 BbIBOOOB OOMOTOK U MPOXOAHbLIX LUMUMEK,
COedVHSLLNX OOMOTKY SIKOpS C NpefoXpaHuTensamMu (Mpyv Ux Hanmuum);
COEdVHEHNST BEHTUNEN C NPefoXpaHUTENsiMU; COMPOTUBIIEHME CaMUX
npegoxpaHuTenei BpalyatoLlerocs npeobpasosartens. PedynsraTel name-
pEeHU CpaBHUBAKOTCA C HOPMaMW, NMOMYYEHHbIMU MPU UCTILITAHWUAX U3ro-
TOBUTENEM.

[MpoBepsitoTCa ycunusa 3aTshKKUM BeHTUNEW, npepoxpaHuTenen, RC-
uenew, BAapuCTOpoOB U T.A. B COOTBETCTBMU C HOPMaMW, NOMYYEHHBIMU NPK
UCMbITAHNAX N3rOTOBUTEMNEM.

M3mepsitoTca obpaTHble TOKM BEHTUMEN Bpallarlerocs npeobpaso-
BaTens B nonHon cxeme ¢ RC-uensmu (nmbo BapucTopamu) npu Hanps-
XXEeHWW, paBHOM NOBTOPSIOLLEMYCSA AN AaHHOrO Knacca. TOKM He JOMKHbI
npeBsbIWaTh AONYCTUMbIE 3HAYEHWS, YKa3aHHbIe B TEXHNYECKON [OKYMEH-
Tauuu U3roToBUTENSI HA CUCTEMbI BO30YXKAEHUS.

4.4.32.9 OnpepgeneHve XxapakTepuUCTUK oGpaLleHHOro reHeparopa
¥ BpaljaloLerocs BbINnpAMUTeEns

XapakTepucTuku obpalleHHOro reHepaTtopa M Bpallatollerocs Bbl-
NpsAMUTENS OMpeaensitoTca B pexunmax TpexdgasHoro KOpoTKoro 3ambl-
KaHus reHepaTtopa (6rnoka), a Takke NpoBepsSIeTCA TOYHOCTb U3MEPEHNS
TOKa poTopa.

MNamepatoTcs Tok cTatopa I, Tok Bo3byxaeHus Bosbyautens [, Ha-
npsbkeHue potopa U,,, onpeaensieTcs COOTBETCTBUE NOMYYEHHbIM Npu
UCNbITAHUAX N3rOTOBUTENEM XapaKkTepucTrK Bo3byantens Up =1(l_,). Mo
NU3MepeHHbIM TOKaM cTaTopa U XapakTepUCTUKE KOPOTKOro 3aMblKaHWS
renepaTopa /= f(lp), NOMy4YEeHHON MPW UCMbITAHUSAX U3TOTOBUTENEM,
onpefenseTcs NpaBUibHOCTb HACTPOWKM AaTyYMKOB Toka potopa. OT-
KITOHEHME M3MEepPEHHOro ¢ nomoLbto gatymka tuna ATP-Il Toka poTtopa
(Toka Bbixoga ECB) He gomkHo npeBbiwaTh 10 % pacyeTHoOro 3Ha4YeHus
TOKa poTtopa.
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4.4.32.10 MNpoBepka TMPUCTOPHBLIX Npeobpa3oBaTenen cMCTemM
CTC, CTH, BCB

VIamepeHne conpoTUBMNEHUS U UCTbITAHWE MOBbLILEHHbLIM HanpsiKeHN-
€M M30M151LMN NPOBOAATCA B COOTBETCTBUM C Tabnuuen 4.4.62.

MpoBoaATCA rMapaBnMYecKkMe UCMbITaHUsSI MOBbILWEHHbIM AaBleHUEM
Boabl Tl ¢ BogsiHOM cuctemMon oxnaxaeHus. BennymHa gasneHus v Bpe-
MS1 €ro BO34eNCTBUSA LOIMKHBbI COOTBETCTBOBATb HOPMaMm U3roToBUTENEN Ha
Kaxabli TN npeobpasoBatens. BbinonHseTcss noBTopHasa npoBepka n3o-
nauyumn Tl nocne 3anonHeHnst UCTUNNATOM B COOTBETCTBMM C Tabnuuen
4.4.62. MNpn Npuemo-caaTo4HbIX UCTbITAHNAX MPOBEPSAETCS COOTBETCTBUE
KOMMEKTHOCTU TUPUCTOPOB HyMepaLuMn nNpoToKona M3roToBUTENs C yka-
3aHVeM Ans Kaxaoro Tupuctopa, B Tom vucne n3 3UrM, npsamoro nmnynsc-
Horo nageHus HanpskeHus U, B (pasHuua U ons TMpuctopoB ogHOro nne-
Ya He gorkHa npesblwatb 0,05 B unu ykasanui TY Ha CB). BeinonHsietcs
npoBepKa yCUnuin 3axaTusi TUPUCTOPOB C MOMOLLBIO CreumanbHbIX npu-
crnocobneHnit 1 knoYa-aMHaMmomMeTpa B COOTBETCTBMM C TEXHUYECKOW O0-
KyMeHTaLMel N3rotoBuTens.

MpoBepsieTca OTCyTCTBME MPOOUTLIX TUPUCTOPOB, MOBPEXAEHHbLIX RC-
uenein. NpoBepka BLINOMHSETCA C NMOMOLLbIO oMMmeTpa. [poBepka TUpUCTO-
POB NpU HANPSYKEHNMW, PaBHOM MOBTOPSIFOLLEMYCS AN AAHHOTO Krnacca (M3me-
peHne obpaTHbIX 1 NMPSMbIX TOKOB YTEYKM), AOIPKHA MPOBOAUTLCS, ECINN MHOE
HEe OrOBOPEHO B AOKyMeHTaumu usrotoButens Ha CB, Tonbko B oTaenbHbIX
cnyyasx (HapyLleH1e NHCTPYKLMN XpaHEHUS TUPUCTOPOB; NMPOBEPKA MOBPEX-
OEHHbIX TUPUCTOPOB MpU rPyMNnoBoM Npoboe; yvacTMBLUMECH ChydYaun nepe-
ropaHusi npegoxpaHuTenei B Lieny TMpUCTOPOB; HapyLLEHe HOpPM pacnpeae-
TNEHMS1 TOKOB UIN 00paTHbIX HANPSKEHUIA Mexay TupucTtopamu T u T.n.).

MpoBepsieTcs LenoCTHOCTb NapansenbHbIX BETBEW MNaBKoW BCTaBKM
KaXkoro CUIoBOr0 NpPeaoXpaHuTEns MyTeM U3MEPEHUs COMPOTUBIEHUS
NMOCTOSIHHOMY TOKY.

MpoBepsTCA COCTOSHME M30MALMU CUCTEMbI YNPaBIeHsS TUPUCTOPOB
(nanee — CYT), cocTosiHME 3neKTponMTU4eckunx KonaeHcaropos B CYT crneum-
anbHbIM NpMBopom 6e3 BbiNaMBaHWs UX U3 CXEMbI, AMana3oH PerynmpoBaHnst
BbINPSAMIIEHHOIO HaMPSPKEHWUST MPU BO3AENCTBMM HA CUCTEMY YNPaBMeHUs T-
puctopoB. OnpegenstoTca napaMmeTpbl MMMNYNbCOB YNPaBIieHNUsi, OTCYTCTBME
JIOXHBIX MMMYNbCOB Ha YNPaBsoLLIMX SMEKTPOAAX TUPUCTOPOB.

Mposepsietca Tl npu paboTe reHepaTopa B HOMWHANBHOM pexume
C HOMUHanbHbIM TOKOM poTopa. [MpoBepka BbINOMHAETCA B CrieayoLliem
obbeme:

- pacnpeneneHne TOKOB Mexay napannenbHbIMU BETBAMU Mriey npe-
obpa3soBartenei; OTKNOHEeHNe 3Ha4YeHWl TOKOB B BETBSAX OT cpeaHeapud-
METMYECKOro 3Ha4YeHNsl Toka BETBU AOMKHO ObiTb He Gonee 10 %;
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- pacnpepgeneHve obpaTHbIX HaMpsXKeHU Mexay nocrnenoBaTerbHO
BKITFOYEHHBIMU TUPUCTOPAMU C YHETOM KOMMYTaLUMOHHBLIX MepeHanpsike-
HUIA; OTKITOHEHNE MIHOBEHHOIO 3HaYeHMs1 06paTHOrO HaMPSKEHWST OT cpes-
Hero Ha TMpPUCTOpe BETBM He AOMKHO ObITb 6onee + 20 %;

— pacnpegeneHve Toka Mexay napaniernbHO BKIHYEHHbIMU Npeob-
pasoBaTensamu; TOKM He OOIKHbI oTnuvatbes 6onee yem Ha + 10 % ot
CpefHero pacyeTHOro 3Ha4yeHus Toka Yepes npeobpasoBarernb;

— pacnpeneneHne Toka B BETBSIX OAHOMMEHHbIX Mfley napannenbHO
BKIOYEHHbIX TI1; OTKNOHEHMEe OT CpefHEero pacyeTHOro 3Ha4YeHust Toka
BETBW OJHOMMEHHBbIX MNNneY He JOMKHO ObiTh 6onee + 20 %.

4.4.32.11 TMpoBepka BbINpAMUTENbLHON AUOAHON YCTAaHOBKMU
B cucteme BY-Bo30yxaeHus

MpoBepka npoBoauTcs Npu paboTe reHepaTopa B HOMUHANBHOM PEXU-
Me C HOMUHanbHbIM TOKOM poTopa. OnpeaensitoTcs:

— pacnpefeneHve Toka Mexay napannenbHbiM/A BETBAMWU Mied; OT-
KITOHEHWE OT CpedHero He JOJMKHO npeBbiwaTh +20 %;

- pacnpegerneHme o0b6paTHbIX HaNpPsPKEHWI MO MOCNEAOBATENbHO BKIHO-
YEHHbIM BEHTUIAM; OTKITOHEHME OT CPeaHero He A0MMKHO npesbiwaTth 20 %.

4.4.32.12 lMpoBepka KOMMYTaLMOHHOW annapaTypbl, CUIOBbIX
pe3ncTopoB, annapaTtypbl nutaHusa CYB n cxembl
HavyanbHOro Bo36yXXAeHus

a) CunoBsble CONPOTMBIEHNS CAMOCMHXPOHM3aLMK (3awuTbl poTopa oT
nepeHanpsXeHui), yCTPoMNCTBa ralleHns nons, Lenu HavanbHoro Bo3otyx-
AeHus, perynmpoBoYHble conpoTtusnexms (AMK).

Mpy Npremo-caaToYHbIX UCNbITAHWUSAX MPOBOAATCSA NPOBEPKa C MeXaHm-
YecKoWn peBu3uen, NPoAYBKa U YMCTKA OMOPHbLIX U30MATOPOB, N3MepeHue
MOSIHOrO COMPOTMBIEHUS M OTAENbHbIX CEKLMIA MOCTOSHHOMY TOKY, NpOBep-
Ka COCTOSIHUA N30NSALMM B COOTBETCTBUN C Tabnuuammn 4.4.62 n 4.4.63.

6) CunoBble BbIKMOYATENV U pasbeduHUTENV B LEny BXOA — BbIXOA,
CB, B uenu paboyero n pesepsHoro Bo3byauteneit; ATl n Bbiknovatenu
(koHTakTOpbl) YITI TI 1 BIN; BbikAo4yaTenu (KOHTaAKTOpbI) B Leny Conpo-
TUBIEHWS, WYHTUpYoLwero oomoTky potopa (Y3l1); KOHTaKTopbl Lienu Ha-
YanbHOro Bo30yxaeHus v apyrve koHtaktopbl CB.

[Mpu npuemo-caaToyHbIX WCMbITAHMAX MPOBOAMTCHA MpOBepka M pe-
rynupoBka MexaHW4ecKkon 4acTu B MOMHOM o6beme, COOTBETCTBYHOLLEM
WHCTPYKLMAM M3roTOBUTENS (perynnpoBka 3a30opoB, fTOB, yCUnun npy-
XWH 1 T.N.); NpoBepKa nepexodHbIX CONPOTUBMNEHWUI MMaBHbIX KOHTAKTOB;
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MHOrokpaTtHoe BkrioveHue npu 0,9 U v oTkioveHne (He MeHee MmATy
pas) npu 0,8 U, onepatmeHoro Toka; ana AlTI BbinonHaeTcs nposepka
COMNPOTUBIEHWUI LLYHTUPYIOLLMX NPOMEXYTKOB B AyroracuTensHon kamepe,
OTCYTCTBME KOPOTKO3aMKHYTbIX MPOMEXYTKOB, MPOBEpPKa NPaBUibHOCTY
HanpaBfieHNst MarHUTHOTO AyTbSi.

B) PeneliHo-koHTakTopHas annapatypa B Lensx 3awuThbl, ynpaBneHus
1 curHanusauum CB, uenu Toka 1 HanpsbkeHusi, aBTomartsl Lener onepa-
TUBHOMO TOKa: MPW MPUEMO-COATOMHbIX MCMbITAHUSAX NPOBOAMTCA Noare-
MEeHTHas MpoBepKa B COOTBETCTBUM C AencTByrowmMn THIA n TexHude-
CKOW AOKyMeHTaumen (TMnoBbIMy UHCTPYKUMsAMM) Ha CB.

4.4.32.13 lNpoBepka pa3pssgHUKOB U NPOOUBHbIX
npepnoxpaHuTenen B yCTPOMCTBAX 3alUThbI
oT nepeHanpsikeHun Lenen CB n potopa

B yctaHoekax CB (CTC, BCB) ¢ HanpsikeHMeM CETEBOM 0OMOTKM TpaHC-
copmatopa MT Bbiwe 1000 B Ha CTOpoOHEe BEHTUMbHOW OOMOTKM CETU C
M30MMPOBaAHHOM HENTParnbl, OT KOTOPOW MUTAETCS TUPUCTOPHBLINA NPeod-
pasoBatenb, YCTAHABMUBAKOTCHA MPOOUBHbIE MpPeaoXpaHUTENU, NMO3TOMY
npv NPUEMO-CAATONHbIX UCMbITAHUSX NPOBOASATCS:

a) npoBepKa UCNPaBHOCTW NPEAOXpPaHUTENS: LenocTHOCTU dapdopa,
pe3bboBbLIX COEAMHEHUI U KpenneHus, KadyecTBa 3a3emneHus (CBs3b C
KOHTYPOM), YUCTOThbI pa3psiqHON NMOBEPXHOCTU 3MEKTPOAOB, LIENOCTHOCTU
1 TOMLUMHbI CNIOASIHOW NPOKINaAKN B COOTBETCTBUM C KITACCOM HanpsiKeHusi
3alLMLLIaeMOol CETU, COBMAAEHNS OTBEPCTUI B CIHOASIHBIX AMCKaX (€Cnu nxX
OBa u 6ornee). Y cobpaHHOro npefoxpaHuTensi naMepsieTcs cConpoTuBre-
H1e U30MALMM paspAnHOro NpomexyTka Meraommetpom 500 B (250 B), R
[OIMKHO ObITb He MeHee 5 MOw;

6) onpenenexvie npobreHoro Hanpsbkenns, U . . B COOTBETCTBUM C
KITAaCCOM HanpsiKeHWst 3alLmLLaeMomn CETU 1 TEXHUYECKOW AOKYyMeHTaumen
narotoBuTens, npu atom U npocon HOTDKHO ObITb He 6onee 70 % ucnbiTaTernb-
HOTrO HanpsKeHus 0bMOTKM poTopa, NMOMYYEeHHOro NpU UCNbITAHUSX U3ro-
ToBUTENEM. [Ins NpoOMBHLIX NpefoXpaHUTENeln co CroasiHbIMU AUCKaMim
1 BO3QYLUHBbIM MPOMEXYTKOM, ECNW HanpsbkeHue npobosi cooTBETCTBYET
pac4eTHOMY, TO Nocre CHUXeHUs 40 Hyns ero nosblwatoT Ao 0,75 Unpoﬁoﬂ, ]
€CNnu Npy 3TOM He HacTynaet Npo6on, TO U3MepPeHHoe conpoTuenexune R |
[OIMKHO BbITb Bonblie 0,7 R, Ao npo6os.

Mpu nNpuemMo-caaToYHbIX MCMbBITaHUSIX MPOBOAMUTCA Takke MnpoBepka
paspsiAHMKa MHOTOKPATHOIO MU OHOKPATHOrO AENCTBUSA, YCTaHOBMEHHO-
ro onsa 3awuTel potopa B Y31, koTopas OCyLLeCTBNSETCA B COOTBETCTBUM
C TeXHWYEeCKoW JokyMeHTaumen Ha CB n3rotoBuTens, npu 3TOM €ro npo-
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OuBHOE HamnpsxeHve He A0MmKHO npebiwaTtb 70 % ucnbiTatensHOro Ha-
npsXXeHnst OBMOTKM poTOpa NPU UCTbITAHUAX U3rOTOBUTENEM.

4.4.32.14 TennoBoW KOHTPOSb 3IEMEHTOB CUCTEM BO30YXAeHUA

VMamepeHnsi BbIMOMHAKTCA MOCHe BKMYEHWUS CUCTEM BO30YXAeHWs
nog, Harpysky.

MamepseTca TemnepaTypa CUMNoBbIX TUPUCTOPOB, AUOAO0B, Npedoxpa-
HUTENEeN, LWWH 1 APYrnX anemMeHToB npeobpasosaTenen u Wkados, B KOTO-
PbIX OHV PacronoXeHsbl.

TemnepaTypbl 3NEMEHTOB He A0SKHbI NPEBbIWAaTh AOMYCTUMbIE TEXHM-
YecKoWn JOKYMeHTaLMen N3roToBuTens.

Mpy npoBepke pekoMeHAyeTcs NpMMeHeHne Tennosn3opos. [lonycka-
eTcs NPUMeEHeHVe MMPOMETPOB.

4.4.32.15 lMpoBepka CB npu KOMNNEKCHbIX UCNbITAHUAX
coBMecTHO ¢ CI" (CK), paGoTarowem Ha XxonocTtom xoay

B o6bem npoBepok Npy NPMeMO-CAATOYHBIX UCMbITAHUAX BXOAAT:

a) NpoBepka pexuma HadyanbHoro Bo3byxxaeHusd. lNpouecc ocuumnno-
rpacupyetcs;

0) NpoBepka NpeaenoB PeryrnmpoBaHnst HaMpsHKEHWS Y MTaBHOCTU pe-
rynupoBaHms BO BCeM AuanasoHe. [lpu 3ToM [ormkHbl obecneynBaTbes
OManasoH 1 MIaBHOCTb perynMpoBaHns Bo3byxaeHus:

- anga CK - oT makcumarnbHO JOMYCTUMOro OTpULaTENbHOTO TOKa BO3-
OyxaeHunsa (pesepcusHble CB) unu ot Hyns (HepesepcuBHble CB) o 1,1
HOMMWHaNbHOIO 3HAa4YEeHWS NONOXUTENBHOTO ToKa BO3ByaeHus (npu pabo-
Te B CeTH);

- ana Tr nIT, pabotaowmx Ha XX, -or0,8U  no1,1U_ craro-
pa CI" npu BosaencTBumM Ha yctasky APB, ot 0,2U  no1,1U_ craTo-
pa CI npy BO3OENCTBMM HA KOHTPOSbHbIA Bbixog APB unu ycTponcTeo
py4HOro ynpaBreHusi, eCnu He ykasaHbl Apyrve TpeboBaHus B TY Ha
naHHbin Tvn CB.

Ona CB tuna CTC npoBepka npegenoB perynmpoBaHns B Auana3oHe
0,2-1,1 U, ocywecrsnsaercsa obecneveHnem Tl nuTaHnem ot cobeTeeH-
HbIX HYXJ 3NEeKTPOCTaHLu1K:

a) npoBepka yCTOMYMBOCTU (ONA PErynsitopoB CUMbHOrO AEUCTBUS U
obnacTelt ycTo4nBOCTM) paboTbl CUCTEMbI PErYNMPOBaHUS BO30YXAeHUs!
npu paboTe C OCHOBHbLIM U PE3EePBHLIM PETYNISTOPOM (KaHanom);

0) NnpoBepKa NepexofoB C OCHOBHOIO perynatopa (kaHana) Ha peseps-
HbI 1 obpaTHo. MNpouecc ocumnnorpadupyeTcs;
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B) MpoBepKka NepexofoB B PeXuMm (PUKCMPOBAHHOW paboyven TOYKM
(ecnu B cxeme npegycmoTtpeHo PTXX) oTknoueHnem u BrrtoveHnem APB
npv BbiBEAEHHOM U3 paboTbl pesepBHOM perynsaTtope. lNMpouecc ocumnno-
rpacupyeTtcs;

r) NpoBepka pPeXMMOB ralleHusi nonsi Npu pabote C OCHOBHLIM U pe-
3epBHbIM perynstopamu (MHBepTupoBaHue, AlTl) ¢ ocuunnorpadupoBa-
HMEM MPOLLECCOB ralleHust; Npu UcnbITaHusax reHepatopa (XXX, XK3, 3a-
LLMTbI) — NPOBEPKa PEXMMOB ralleHus nons npu [ B pexume K3 1 npu
U..... B pexume XX;

) npoBepka npaBuibHOCTU paboTel CB npu nepeeogax Bo3byxae-
HUsi TypboreHepaTopa Ha pe3epBHbIV BO30yauTenb 1 obpaTtHo, mpouecc
ocuunnorpadupyetcs. NepeBoabl He pekoMeHOyeTCs MPOBOAUTb, €Cnu
pabouni n pesepBHbIN BO3OyAUTENM NpeacTaBnsatoT cobor NonynpoBoaHU-
KoBble npeobpa3oBaTtenu ¢ NOAAHHbIM Ha HUX NMUTAaHMEM OT ABYX HECUH-
XPOHHbIX NCTOYHMKOB HanpsikeHui (CTC n CTC-P).

4.4.32.16 lMpoBepka CB npu KOMNNEKCHbIX UCNbITAaHUAX
coBmecTHO ¢ CI" (CK), paboTatowmm B cetn

B o6bem npoBepok Npy NpMemMo-CAATOYHbIX UCMbITAHUAX BXOAAT:

a) npoBepKa perynvpoBaHus HanpsXKeHUst B CXeMe TOYHOW PYYHOWN ©
aBTOMaTUYECKON CUHXPOHM3aLMW NPU BKIIOYEHWUN reHepaTtopa B CeTb;

6) npoBepKa NNaBHOCTM U NPEAENOB PerynMpoBaHns Bo3byxaeHUsi npu
Habope 1 pa3rpy3ke reHepatopa Mo peakTMBHOW MOLLHOCTM BO BCEM Auna-
na3oHe, NpegycMOTPEHHOM U3roToBUTENeM AvarpaMMOon MOLLHOCTY reHe-
partopa, ecrnv HeT ApYrnx orpaHnYeHunin rno ycrnoBusiM 3HEProcUcTeMbI;

B) MPOBepKa xapaKTepUCTMK BCeX AaT4YMKOB 1 NnpeobpasosaTtenei, BXo-
Aawmx B coctas CB, npu nameHeHWn Harpyskv reHepatopa oT MUHUMAasb-
HOro 4O HOMUHASIBHOTO PEXNMA;

r) NpoBepKa COOTBETCTBUS TpebyembiM HOpMam ToKopacnpeneneHns
Mexay napannensHo paboTarLwmmmn BETBAMM NMPU HOMUHANbHOM TOKe po-
TOpAa;

A) nposepka pabotbl CB npu nmuTtaumm HencnpaBHOCTEN OTAEMbHbIX
3MeMeHTOB (ecnm B Cxeme npeaycMaTpuBaeTcs BHyTPEHHee pesepBupo-
BaHWe 3TUX 3NIEeMEHTOB) N aBTOMaTUYECKOro BCTYMNMNEHUS OrpaHudmTenem
no TOKy poTtopa, peaktusHon MmoLuHoctu CIT (CK);

€) NpoBepka yCTOM4YMBOCTU paboTbl CMCTEMBI PEryNMpoBaHus Bo30yxae-
HUA NPU Pa3NMYHbIX CTYNEeHsAX akTMBHOM Harpyskv npm 0,2; 0,6; 0,8, 1,0 P

) NpoBepKa YCTPOWCTB OrpaHNYeHns neperpysku no Toky potopa (ga-
nee — YOIT) n orpaHuyeHns MMHMManbHOro Bo30yXaeHWs, X CTaTu4YecKnx
1 OAVMHaMWYECKNX XapaKTEPUCTUK BO BCEM AManasoHe;
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3) onpefeneHne KOHTPOIbBHOW PerynupoBOYHON xapakTepuctukm CB
npu 6nmnskom K P~ aKTUBHOW MOLLHOCTM M U3MEHEHWUN peaKTUBHOW OT
Q,,;, 00 +Q, ., NpoBEpKa COOTBETCTBUSA TpebyemMoMy 3HaYeHUI0 koaddu-
LIMEHTOB YCUIEHUS;

1) NpoBepKa OTCYTCTBMS TOMYKOB MNPV Nepexodax C OCHOBHOIO pery-
nsTopa Bo30yxaeHus (APB) Ha pe3sepBHbIi (PPB) unu pyyHoe perynupo-
BaHMe 1 obpaTHO (C OCHOBHOrO kaHana Ha pe3epBHbI 1 0bpaTHO), C pa-
6oyero Ha pesepBHbI BO3OyAUTENL N 06PaTHO, NpPOBEpKa NpaBuIbHOCTU
OEencTBMSA NPy 3TOM aBTOMAaTuKK, BnoKMpoBOK, curHanu3auun. Npouecc
nepexoga ocuunnorpadupyercs;

K) NpoBepka npu Hyneesom Bbixoae paboTatowero APB npaBunbHOCTM
HacCTPOWKnN «UKCMPOBaHHON paboyen Touku npu paboTte B ceTu» (ecnu
NPeayCcMOTPEHO B CXEMe);

) NnpoBepka cTaTM3Ma pPerynupoBaHns HanpshKeHUs Ha LWMHAaX BbICO-
KOro HamnpsbkeHUs 3MNeKTPoCTaHLMKM U COrnacoBaHUe xapakTepucTuk na-
pannenbHO paboTaloLLmx reHepaTopos;

M) npoBepka paboTtbl CB B TeyeHne 48 4 npy 6GnmM3kmMx K HOMUHaNbHbLIM
Harpyskax;

H) BbINOMIHEHNE ANsA ronoBHoro obpasua CB obsizatenbHo, a ons ce-
PUNHBIX NO TPeBOBaHMIO 3aKa34nKa — OMbIT WCKYCCTBEHHOW (hOPCHPOBKU
npuP_=P__ v npoBepka AMHamMnMyecknx xapakrepuctuk CB, npeaernsHoro

YPOBHS Uy s Lo MPEBUIMBHOCTY paboTbl YOTT.

4.4.33 Pe3ucTopbl 3a3emrieHUst HeMTpanm
4.4.33.1 U3mepeHue nsonsumm pesmcropa

3HavueHune conpoTUBIEHNS N3oNALMK pesucTopa, R, usmepeHHoe npu
nomoLum meraommeTpa Ha 2500 B, gomkHO ObiTb He MeHee 2 MOM.

4.4.33.2 WcnbiTaHMe NOBbIWEHHbIM HanpsbkeHMeM vyactorom 50 Ny

VcnbiTaHne npoBoautca HanpsikeHveM 24 kB anga cetn 10 kB n Hanps-
XeHnem 18 kB ansa cetn 6 kB. AnuTenbHOCTb UCnbITaHnst — 1 MUH.

4.4.33.3 OnpeaeneHve conpoTUBNEHUSA NOCTOAHHOMY TOKY

ConpoTuBneHe pe3ncTopa He OOSMKHO OTnvyaTtbcs Gonee 4eM Ha
110 % OT NOMy4YEeHHOro NPY UCMbITAHUAX N3TOTOBUTENEM.
Knacc TouyHOCTU NpumeHsieMbix npubopos — 0,5.
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5 TokonpoBoAbl U BO34YLWHbIE IMHUU 3NeKTponepeaayu

5.1 TokonpoBopabl HanpsxeHuem Ao 35 kB
5.1.1 O6nacTb NpMMeHeHUsA

5.1.1.1 TlMoppasgen 5.1 HacTosiwero TKIT pacnpocTpaHseTcsa Ha To-
KOMPOBOAbl NEPEMEHHONO N MOCTOSIHHOrO TokKa HanpsbkeHneM o 35 kB.
[ononHutenbHble TpeboBaHMSA K TOKOMPOBOAAM, YCTaHABIMBAEMbIM BO
B3PbIBOOMACHbIX M NMOXXapoonacHbIX 30HaX, NpuBeAeHbl B rmasax 7.3 n 7.4
[2]. TpeboBaHus HacTosILEro pasgena He pacnpoCTPaHAKTCA Ha cnewu-
anbHble TOKOMPOBOAbl AN 3MEeKTPOSM3HbIX YCTaHOBOK, KOPOTKOM CeTu
3ANEKTPOTEPMUYECKNX YCTAaHOBOK, @ TakkKe Ha TOKOMPOBOAbI, YCTPONCTBO
KOTOPbIX OnpeaensieTcs creumanbHbiMU NpaBunamMmm UM Hopmamm.

5.1.1.2 B 3aBucMmoCTM OT BMga NPOBOAHUKOB TOKOMPOBOAbLI Nogpas-
JensioTcs Ha rnbkne (Mpy NCcnonb3oBaHMW NPOBOAOB) U XXeCTKMe (npu uc-
NONMb30BaHWMN KECTKMX LLWH).

YKecTkmi Tokonpoeog Ao 1 KB 3aBOACKOro U3roToBreHust, nocTaensie-
MbIi KOMMEKTHBIMW CEKLMAMW, Ha3bIBAETCS LUMHOMPOBOAOM.

5.1.1.3 Kectkne TokonpoBoabl Ao 1 KB no HasHauyeHuto nogpasnens-
l0TCS Ha:

— MarucTparsnbHble, pegHa3Ha4YeHHble B OCHOBHOM ANsi NpucoeanHe-
HUSA K HUM pacnpenenuTenbHbIX LWMHOMPOBOAOB M CUITOBLIX pacnpeaenu-
TenbHbIX MYHKTOB, LUMTOB M OTAEMNbHbIX MOLLHbIX 31IEKTPONPUEMHUKOB;

- pacnpegenuTernbHble, NpegHa3HavYeHHble B OCHOBHOM Ans npucoe-
OWNHEHUS K HUM 3NEKTPONPUEMHUKOB;

— TponnevHble, NpeaHasHa4YeHHble AN NUTaHUs NepeaBuKHbIX Arek-
TPOMNPUEMHUKOB;

— OCBeTUTeNbHbIE, NpegHas3HaYyeHHble AN NUTaHUS CBETUMbHUKOB U
3MNEKTPONPUEMHNKOB HEOGOMNBLUOW MOLLHOCTU.

5.1.2 O6wwue Tpe6oBaHuUA

5.1.2.1 B ceTsax 6-35 kB npoMbILLNEHHbIX MPEANPUATUN ANA Nepeaa-
Y1 B OAHOM HanpaeneHuny mowHocTn 6onee 15-20 MB-A npu HanpskeHun
6 kB, 6onee 25-35 MB-A npu HanpsixeHun 10 kB n 6onee 35 MB-A npu
HanpsbkeHun 35 kKB crnegyeT npumeHaTb, Kak npaBuno, rmbkue nnm xecT-
Kve TOKONpoBOAbl MPENMYLLECTBEHHO Nepes NIMHUAMU, BbINONHEHHLIMU 13
BonbLUOro Yncna napannensHo NpoknagsiBaemblx kabenen.

OTKpbITYIO NPOKNaaKy TOKONPOBOAOB CredyeT NPUMEHSATL BO BCEX CIy-
Yasix, ecrnm OHa BO3MOXHa MO YCNOBWAM reHepanbHOro nnaHa obbekTa
3MeKTPOCHabXeHNS 1 OKpyXKatoLLen cpeabl.
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5.1.2.2 B wmecTax, rge B BO3Oyxe COAEPXKATCs XUMWUYECKN aKTUBHbIE
BeLLEeCTBa, BO3OENCTBYOLIME pa3pyLlaloLle Ha TOKOBeayLMe YyacTu, noa-
OepXuBatoLLme KOHCTPYKUMM U N30NATOPbI, TOKONPOBOAb! AOMKHbI UMETb
COOTBETCTBYIOLLEE UCMOSNTHEHNE UMW JOMKHbI ObITh NPUHSITHI ApYyrve Mepbl
UX 3aLLMTbl OT yKa3aHHbIX BO30ENCTBUN.

5.1.2.3 Pacyert 1 BbIGOP NPOBOAHUKOB, 30MSATOPOB, apMaTypbl, KOHCTPYK-
LM M annapaToB TOKOMPOBOAOB CriedyeT NPOBOAUTL B COOTBETCTBUM C [N1aBON
1.4 [2] kak No HopMarbHbIM YCroBUAM paboThbl (COOTBETCTBUE pabovemy Ha-
NPSPKEHMIO 1 TOKY), TaK 1 MO YCIoBUsiIM paboTbl Mpy KOPOTKUX 3aMbIKaHUSX.

5.1.2.4 TokoBeayLUme YacTu OOMKHbI MUMETb 0003HAYeHME N pacLBET-
Ky B COOTBETCTBUU C TpeboBaHuaMM nogpasgena 4.1 Hactosiwero TKIT.

5.1.2.5 TokoBeayLlumMe 4YacT! TOKOMPOBOAOB CreAYEeT BbIMOMHATb, Kak
npaBuo, U3 antoMUHNEBBIX, CTaneantoMMHUEBBIX U CTarbHbIX NPOBOAOB,
Tpy©O 1 LWMH NPOUIBHOIO CEYEHUS.

5.1.2.6 B Havane u B KOHLIe TOKOMPOBOAA, @ TaKkKe B NMPOMEXYTOYHbIX
TOuKax crieayeT npegycMaTpuBaTh CTalMOHaPHbIE 3a3eMISIOLLME HOXM UMK
YCTPOWNCTBa ANsi NPUCOeaNHEHNS NePEeHOCHbIX 3a3eMneHunii. Yucno npome-
XKYTOYHBIX TOYEK 3a3eMIIEHUIA AOMKHO BbIOMPaTLCS TakuM, YTOObI HaBeAEeH-
HOe OT cocegHux TokonposoaoB npu K3 HanpskeHne mexay AByms cocen-
HVMMU TOYKaMK YCTaHOBKW 3a3eMrieHunii He npesbiwano 250 B (6.2.2.12).

5.1.2.7 MexaHu4yeckune Harpysku Ha TOKONPOBOAb!, @ TAKKe pacyeTHble
TemnepaTypbl OKpyXatoLen cpefbl criegyeT onpeaensTe B COOTBETCTBUU
¢ TpeboBaHnsmMmM 6.2.3.5-6.2.3.7.

5.1.2.8 KomnoHoBKa M KOHCTPYKTUBHOE BbINOSIHEHWE TOKOMPOBOAOB
OOIMKHbI MpefycMaTpuBaTbh BO3MOXHOCTb yAoOHoro u 6esonacHoro npo-
BEOEHNSI MOHTaXXHbIX 1 PEMOHTHbIX PaboT.

5.1.2.9 TokonpoBogbl Bbilwe 1 KB Ha OTKPbLITOM BO3AYXe AOIMKHbI ObITb
3alUyLLEHbl OT FPO30BbIX NEPEHANPSHKEHNA B COOTBETCTBUN C TpeboBaHMS-
MK 6.2.8.4 1 6.2.9.5. B TokonpoBogax nepemMeHHOro Toka ¢ CUMMETPUYHON
Harpyskov npu Toke 1 KA 1 6onee pekomeHayeTcs, a npu Toke 1,6 KA 1
Gonee crenyet npegycMaTpuBaTbh MEPbI MO CHWXKEHWIO NMOTEPb 3MEKTPO-
3HEepruun B LUMHOAEPXAaTeNsAx, apMaTtype U KOHCTPYKLMSAX OT BO3AENCTBUS
MarHWTHOrO Nons.

Mpu Tokax 2,5 kA 1 6onee JomkHbl ObITb, KPOME TOro, MPEAYCMOTPEHbI
MepbI MO CHWKEHWIO U BbIPAaBHUBaAHWIO UHAYKTUBHOIO CONPOTMBMEHNS (Ha-
npuvMep, pacrnorioxeHne Nornoc B NakeTax no CTopoHam Keagpara, npume-
HeHve cnapeHHbIX as, MPOMUbHBIX LUWH, KPYrbIX U KBaOAPaTHbLIX MOMbIX
Tpy6, TpaHcno3mumm). [Ans NpoTsKeHHbIX TMOKUX TOKONPOBOAOB PEKOMEH-
OyeTcs Takke NMpUMEHEHWe BHYTPUMA3sHbIX TPAHCMO3ULUA, KONMYECTBO
KOTOpbIX OOIMKHO OMNpefensATbCA pacyeTHbIM MyTeM B 3aBUCUMOCTU OT
ONWHBI TOKONPOBOAA.
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[Mpy HECMMMETPUYHBIX Harpy3kax 3HayeHue TokKa, MpPu KOTOPOM Heob-
XOAMMO MpefycMaTpvBaTb MEpPbl MO CHVXKEHUIO NMOTEPb 3NEKTPOSHEPrum
OT BO34ENCTBUS MarHUTHOrO MOrns, AOMMKHO B KaXAOM OTAENbHOM crny4dae
onpeaensTbcs pacyeToM.

5.1.2.10 B cnyvasix, ecrnu u3MeHeHuMe TemnepaTtypbl, Bubpauus
TpaHcOopMaTopoOB, HEPAaBHOMEPHAsA 0cajKa 34aHus U T. M. MOryT MOBreYb
3a CODOW onacHble MexaHWYecKne HamnpsKeHUst B NMPOBOAHMKAX, U30Msi-
TOopax WU Opyrnx anemeHTax TOKOMPOBOAOB, credyeT npeaycmarpusaTb
Mepbl K YCTPaHEHUI0 3TUX HanpshKeHui (KomneHcaTopbl Unu nodoOHble
MM npucnocobneHmns). Ha »XecTkMx ToKonpoBogax KOMMeHcaTopbl JOIK-
Hbl YCTaHaBNMUBATbLCS TaKKe B MeCTax NMepeceyeHunin ¢ TemnepaTypHbIMn 1
0CafloYHbIMU LLIBAMU 30aHUI U COOPYKEHUN.

5.1.2.11 HepasbeMHble COegUHEHMST TOKOMPOBOLOB PEKOMeEHAYyeTcA
BbIMOMHATL MPU NOMOLLM CBapkW. [Insg coeanHeHns: OTBETBIEHUI C TMOKK-
MU TOKOMNPOBOAAMM 4OMNyCKAeTCA MPUMEHEHMEe NPeCcCyeMbIX 3a>XXKUMOB.

CoeanHeHus NpOBOOHUKOB U3 pasHbIX MaTtepuanosB AOMXKHbI BbINOS-
HATBLCS Tak, YTOObI GblNa NpeaoTBpaLLeHa KOppPO3ns KOHTAKTHbLIX NOBEPX-
HOCTen.

5.1.2.12 Buibop cevyeHuss TokonpoBoaoB Bbiwe 1 kB no gnurtensHo
[OnycTMOMY TOKY B HOPMaribHOM U NocreaBapMnHOM pexumax criegyet
NpoBOANTb C YYETOM OXWAAEMOro pocTa Harpy3ok, HoO He Bonee yem Ha
25-30 % BblILe pacyeTHbIX.

5.1.2.13 [na TOKONPOBOAOB, BLINOSIHAEMbIX C MPUMEHEHNEM HEWN3O-
NMPOBaHHbIX MPOBOAOB, ANUTENLHO AOMYCTUMbIE TOKM credyeT onpeae-
natb no TpeboBanuam rmasbl 1.3 [2] ¢ npumeHeHnem koaddmumenTa 0,8
npu OTCYTCTBUU BHYTpMGA3HON TpaHcnosnuum npoesogos, 0,98 — npu Ha-
NYNM BHYTPMA3HOM TPaHCMO3MLMN NPOBOAOB.

5.1.3 TokonpoBopabl HanpsixxeHuem Ao 1 kKB

5.1.3.1 MecrTa OTBETBNEHUI OT TOKONPOBOAOB AOMKHbI ObITb JOCTYI-
Hbl Ans 06CnyXMBaHWs.

5.1.3.2 B nponsBoacCTBEHHbLIX MOMELLEHNAX TOKOMPOBOAbLI MCMOSTHE-
Husa IPO0 cneagyet pacnonaraTte Ha BbICOTE He MeHee 3,5 M OT ypoBHS
nona wunu nnowagku obcnyxmBaHWsi, a TOKONPOBOAbl MCMOMHEHUA A0
IP31 — He meHee 2,5 M.

BbicoTa ycTaHOBKM TOKONPOBOAOB ucnonHeHuns P20 u Bbiwe ¢ nsonu-
pPOBaHHbLIMM LUMHAMW, a Takke TOKoNpoBoAoB ncnonHeHus IP40 1 Bbilwe He
HopMUpyeTcsi. He HopMUpyeTcs Takke BbiCOTa YCTaHOBKM TOKOMPOBOLOB
No6oro MCMNONHEHMsT NPU HanpskeHnn cetn 42 B 1 Hke nepemMeHHOoro
Toka 1 110 B 1 HMXe NOCTOSIHHOro ToKa.
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B nomelleHnsx, nocelaembix TOMbKO KBaANMULMPOBAHHBLIM OBCIYXK-
BaOLLMM NEepPCcoHanoM (Hanpumep, B TEXHUYECKNX STaxax 30aHuN 1 T. N.), Bbl-
coTa YCTaHOBKM TOKONPOBOAOB McrnonHeHns IP20 u Bbille He HopMmupyeTCs.

B anekTponomelleHnsax NpoMbILUNEHHbIX NPEAnpUATUMI BbiCOTa yCTa-
HOBKM TOkonpoBoaoB ucnonHeHus IPO0 u Bbiwe He HopMmupyeTca. MecTa,
e BO3MOXHbI CyYaliHble NPUKOCHOBEHWS K TOKOMPOBOAAM UCMONHEHNS
IPO0, gomKHbI ObITb OrpaXaeHbl.

TokonpoBoAb! JOMKHbI UMETH JOMOSNHUTENBHYIO 3aLUMTY B MecTax, rae
BO3MOXHbl MEXaHNYEeCKUE NOBPEXOEHMS.

TokonpoBOAb! U OrPaXAeHWs, pa3meLlaeMble Haz, NPOXoAamMu, JOMKHbI
ObITb yCTaHOBMEHbI Ha BbICOTe He MeHee 1,9 M OT mona unu nroLaaKku
o6CcnyXnBaHus.

CeTyatble orpaxaeHusi TOKONPOBOAOB AOMMKHbI UMETb CETKY C AYeika-
MU He Bornee 25 x 25 mm.

KoHCTpyKuMK, Ha KOTOpble yCTaHaBMMBAKT TOKOMPOBOAbI, AOIDKHbI
ObITb BbIMNOMHEHbI N3 HECrOpaeMblX MaTepuanoB U UMeTb npenen orHe-
CTOMKOCTU He meHee 0,25 u.

Y3nbl NpoxoAa TOKONPOBOAOB Yepe3 NepeKpbITHS, MePEropodkn n cre-
Hbl JOIMKHBI MUCKIOYaTh BO3MOXHOCTb PacrnpoCcTpaHeHUsi NnamMeHu 1 abiMa
13 OOHOrO NMOMELLEHNS B OPYroe.

5.1.3.3 PaccTosiHne oT ToKOBeayLUMX YacTeln TokonpoBoaos 6e3 060-
no4ek (ncnomnHexme IP00) fo TpybonpoBoaoB AOMKHO ObITh HE MeHee 1 M,
a [0 TexHonoruyeckoro obopyaoaHus — He meHee 1,5 m.

PacctosiHne oT wmHONpoBoaoB, umetlowmnx o6onoyku (McrnonHeHne
IP21; IP31; IP51; IP65), o TpyOONPOBOAOB 1 TEXHOMOrM4Yeckoro obopyao-
BaHUS HE HOPMUPYETCH.

5.1.3.4 PaccTosiHne B cBeTy Mexay NpoBOAHMKaMW pasHbix das nnm
nomntcoB TokonposoaoB 6e3 ob6onouyek (IPO0) n OT HUX OO CTEH 34aHUIA U
3a3eMIEeHHbIX KOHCTPYKUMI JOMKHO ObITb He MeHee 50 MM, a o cropae-
MbIX 3N1IEMEHTOB 34aHui — He meHee 200 mm.

5.1.3.5 KommyTauuoHHas u 3awwimTHas annapatypa AN OTBETBMNEHWUN
OT TOKOMPOBOAOB [OSMKHA YCTaHaBMMBATLCS HEMOCPEACTBEHHO Ha TOKO-
npoBoAax unu B6rman nyHKTa OTBETBIEHUS B COOTBETCTBUM C TpeboBaHM-
amu 3.1.16 [2]. OTa annapaTypa JomkHa 6bITb pacnonioxeHa 1 orpaxaeHa
Tak, YTobObl UCKMOYanacbk BO3MOXHOCTb Clly4aHOro NMPUKOCHOBEHMWS K Ya-
CTAM, HaXoASILLMMCS NoA HanpshkeHneM. [1ns onepaTtuBHOIo ynpaBneHus ¢
YPOBHS nora vnu nnowankv obcnyxvBaHuns annaparamu, yCTaHOBINEHHbI-
MW Ha HEOOCTYMHON BbICOTE, AOMKHbI ObITb NPeayCMOTPEHbI COOTBETCTBY-
toLLIME YCTPOMCTBA (TArW, TPOChl). AnnapaThl AOMKHbI UMETb Pa3nMyYnMbIe C
nona vnu nNnoLazkn 06CnyXnBaHns MPU3HaKK, ykasbiBatoLMe NoroxXeHne
annapara (BKIHOYEHO, OTKMHOYEHO).
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5.1.3.6 [nsa TokonpoBOOOB crieayeT NPUMEHATb U30NSTOPbl U3 HECTO-
paembix MaTepuanos (papdop, cteaTT n T.n.).

5.1.3.7 lo Bcen Tpacce TokonpoBoaoB 6e3 3awwmTHbIX obornoyek
(IP00) yepes kaxagble 10—-15 M, a Takxke B MecTax, noceLaemMbix NO4bMM
(nocapoyHble NowankM Ans KpaHOBLLMKOB U T.M.), AOMKHbI ObITh ycTa-
HOBINEHbI NpeaynpexaatoLLme nnakatbl no TexHvke 6e3onacHoCTu.

5.1.3.8 [omkHbl ObITb NPeayCMOTPEHbLI MEpbI (HanpyUMep, N30MNSALMOHHbIE
pacnopku1) Anst NpenoTBpaLleHnst HEQONYCTUMOrO CONMMXXEHNS NMPOBOAHMKOB
a3 mexxagy cobor 1 ¢ 060No4KOM TOKONPOBOAA MNP NPOXOXAEHWN TOKOB K3.

5.1.3.9 Ha TokonpoBoAbl B KpaHOBLIX NMpofieTax pacrnpoCTPaHSATCs
cnepyoLme A0ONONHUTENbHbIE TpeboBaHMS.

1) HeorpaxgaeHHble TokonpoBoabl 6e3 3awutHbix obornouvek (IP00),
npoknagbiBaemMble no depMam, crnegyeT pasMellaTtb Ha BbICOTE He Me-
Hee 2,5 M OT ypOBHS HAcTUNa MOCTa M TEMEXKM KpaHa; Npu Npoknagke
TOKOMPOBOAOB HWKE 2,5 M, HO HE HWXE YPOBHSA HWXHEro nosica hepmbl
nepekpbITUA AOMKHbI ObITb MPegyCMOTPEHbI OTPaXAEHUA OT Cry4yanHoro
NPYKOCHOBEHUS K HUM C HAcTUna MocTa 1 TENEXKN KpaHa Ha BCEM MPOTS-
KEeHUM ToKonpoBoAoB. [lonyckaeTcsi yCTPOMCTBO OrpaxKaeHusl B BUAE Ha-
BECa Ha CaMOM KpaHe NnoJ TOKOMPOBOAOM.

2) YyacTtku TokonpoBofoB 6e3 3awnTHbIx obonodvek (IPO0) Hag pe-
MOHTHBIMW 3aroHaMu Ansi KpaHOB [OMKHbI MMETb OTPaXKOeHWsl, npenoT-
BpaLLatoLLe NPUKOCHOBEHNE K TOKOBEAYLLUMM YACTAM C HACcTUIa TEeNexXKM
kpaHa. OrpaxgeHne He TpebyeTcs, ecrnim TOKONpPOBOA pacrnonoXeH Haf
3TUM HaCTUIIOM Ha YPOBHE He MeHee 2,5 M Unu ecnu B 3TUX MecTax npu-
MEHSIIOTCA M30NMUPOBaHHbIE NMPOBOAHVKW; B MOCMEAHEM CryYyae HavMeHb-
Liee paccTosiHue A0 HUX OMPEOEenstoT, UCXOAS M3 PEMOHTHbIX YCITOBUMN.
Mpn pabote ABYx 1 Goree kpaHOB Ha OOLMX PenbCOBLIX MYTAX crnegyeT
pykoBoAcTBoBaTbcsi TpebosaHusmmn 5.4.16 [2].

3) lNpoknagka TOkONPOBOAOB NnoA KpaHoM 6e3 npumeHeHus cneunans-
HbIX MeP 3aLUNTbI OT MEXaHUYECKMX NOBPEXAEHNIN AONYyCKaeTcs B MeEPTBON
30He KpaHa. [MpegycmatpuBaTh cneumanbHble Mepbl 3aLUMThl OT MEXaHWYe-
CKUX NOBpPEXAeHWI He TpebyeTca Ans LWMHONPOBOAOB B 060no4ke noboro
MCMONHeHUst Ha Tok 8o 630 A, pacrnonoxeHHbIX BON13y TEXHONOMM4YeCcKoro
06opynoBaHusa BHE MEPTBOW 30HbI KpaHa.

5.1.4 TokonpoBopAbl HanpsixeHuem Bbiwe 1 KB

5.1.4.1 B npon3BoaCTBEHHbIX MOMELLEHUAX AONYCKAETCA NPUMEHEHNE
ToKonpoBoAoB ucnonHeHnss 1P41 un Bbiwe. TokonpoBoAbl AOMKHbI ObITb
pacnonoXxeHbl OT YPOBHA Mona unv nnoLankm o6cnyxnuBaHms Ha BbICOTE
He MeHee 2,5 m.
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B npon3BoaCTBEHHbLIX MOMELLEHUAX, NOCELLAEeMbIX TOMNbKO KBanuuum-
pOBaHHbLIM OOCMY>XMBAKOLLMM NEPCOHANOM (HanpuMep, B TEXHUYECKMX 3Ta-
Xax 34aHui U T. n.), BbICOTa YCTaHOBKM TOKOMPOBOAOB UCMNONHeHns 1P41 n
BbILLE HE HOPMUPYETCS.

B anekTponomeLleHusix AonyckaeTcs NpMMEHEHNe TOKONPOBOLOB I0-
60ro ucnonHeHusi. Beicota ycTaHOBKM OT YPOBHS Mona unuv nnowagkum o6-
CRy>XVUBaHUS NS TOKONPOBOAOB UCMONHEHUs Huxe IP41 — He meHee 2,5 wm;
IP41 un Bblle — He HOpMUPYETCS.

5.1.4.2 [Ina nepefayn MOLLHOCTM B OOHOM HarnpasfieHUn B CETAX
6—35 KB NnpoMbILLNEHHbIX NPEeaNPUATUIA CReayeT, Kak NpaBunio, NPUMEHATb
rMbKMe Nnm KecTKkMe TOKOMPOBOAbl BMECTO JIMHUIA, BbINOMHEHHbLIX 13 60sb-
LLIOro Yncna napasnsenbHO NpoknagbiBaeMbix kabenei. TOKoNpoBOA Npea-
noyTUTENEH Npw nepegade MOLLHOCTU:

- 6onee 15-20 MB-A — npu HanpsbkeHun 6 kB;

- bonee 25-35 MB-A — npu HanpskeHun 10 kB;

- 35 MB-A — npu HanpsixeHun 35 kB.

5.1.4.3 lpu pasmelleHNUn TOKONPOBOAOB B TYHHENAX W ranepesx
OOMXKHbI ObITb BbINOMHEHbI TpeboBaHusa 6.2.5.7, a Takke cnegywouime
TpeboBaHusi:

1) WwvpuHa kopuaopoB o6GCHyXMBaHUSI TOKOMPOBOAOB, HE WUMEHLLUX
obonoukn (IP00), gomkHa ObITb He MeHee: 1 M — NpY OQHOCTOPOHHEM pac-
nonoxeHun n 1,2 M — Npy ABYCTOPOHHEM pacnonoxeHuu. MNpu annHe Toko-
nposoaa 6onee 150 M wWupuHa kopmaopa 06CcnyXMBaHMA Kak Npy OAHOCTO-
POHHEM, TaK U Mpu OABYCTOPOHHEM OBGCMYXMBaHUM 0BOPYLOBaHMSA OOMMKHA
ObITb yBEMMYEHA MO CPABHEHWIO C MPUBEAEHHON He MeHee Yem Ha 0,2 M.

2) BbicoTa orpaxaeHusi TOKONMPOBOAOB, HE MMEKLWNX 0OO0MoYKM, OT
YPOBHSI Nnona AormkHa 6biTb He MeHee 1,7 M.

3) B Havane 1 B KOHLIe TOKOMPOBOAA, @ TakkKe B MPOMEXYTOYHbIX TOY-
Kax criegyeT npegycmMaTpuBaTh CTalMOHApHbIe 3a3eMNSALLNE HOXM UMK
yCTpOWCTBa ANA NPUCOEeANHEHUS MEPEHOCHbIX 3a3eMrneHuin. Yucno mect
YCTAHOBKN NMEPEHOCHbIX 3a3eMIEeHNIA JOMKHO ObITb TakuM, 4ToObl HaBe-
[OeHHoe OT cocefHux TokonpoBoaoB npu K3 HanpspkeHve Mexay ABYMS
COCefHUMM TOYKaMu YCTaHOBKW 3a3eMreHuin He npesbiwarno 250 B.

5.1.4.4 B TyHHensx v ranepesx, rae pasMeLleHbl TOKONPOBOAbl, AOIK-
HO ObITb BbINOSIHEHO OCBELLIEHNE B COOTBETCTBUM C TpeboBaHNSIMU pa3ae-
na 6 [2]. OcBelleHne TyHHENeNn u ranepern AOMKHO NUTaTbCa OT ABYX UC-
TOYHUWKOB C YepeJoBaHNEM MPUCOEANHEHWUI Namn K 060MM UCTOYHUKAM.

Tam, rge npoknagpiBatoTca Tokonpoeoabl 6e3 obonoyek (IP00), ocee-
TUTENbHas apMaTtypa AofmkHa ObITb YCTaHOBMNEHA Tak, YTobbl 6bino obe-
cneyeHo besonacHoe ee obcnyxumBaHue. B aTom cnyvae ocseTuTensHas
3NEKTPONPOBOAKA B TYHHEMNSX M ranepesx AormkHa OblTb 3KpaHMpoBaHa
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(kabenn ¢ metannuyeckon 06OMOYKON, ANEKTPONPOBOAKN B CTamnbHbIX
Tpybax n ap.).

5.1.4.5 lpn BbINONHEHUW TyHHENeM W ranepew ANs TOKONPOBOAOB
OOIMKHbI O6bITe cobrtoaeHs! criegyoLimne TpeboBaHus:

1) CoopyXeHusi OOMKHbI BbIMOMHATLCA M3 HEeCropaembix MaTepua-
noB. Hecyuune cTpoutenbHble KOHCTPYKUMM M3 Kene3obeToHa [AOIKHbI
MMeTb nNpefen orHecTomkocTu He meHee 0,75 4, a N3 cTanbHOro npokaTa —
He meHee 0,25 y.

2) BeHTunsauust gomkHa ObiTb BbIMOMHEHa Takow, 4ToObl pa3HOCTb
TemnepaTyp BXOASALLErO WM BbIXOASALIEro BO3Ayxa MpW HOMWHANbHOW Ha-
rpyske He npesbiwana 15 °C. BeHTMNAUMOHHbIE OTBEPCTUS OOMKHbI ObITh
3aKpPbIThI Karno3un N ceTKaMmu 1 3aLLmLLeHbl KO3blpbKaMu.

3) BHyTpeHHee npocTpaHCTBO TYHHENEW 1 ranepew He AOMKHO nepe-
cekartbCsi Kakumu-nubo Tpybonposogamu.

4) TyHHenu w ranepen TOKOMPOBOAOB AOMXHbI OblTb 0GOpyAoOBaHbI
ycTponcTBaMu cBA3n. Annapatypa CpefcTB CBA3M U MecCTa ee YCTaHOBKM
OOMXKHbI onpeaensaTbCsl NPY KOHKPETHOM NPOEKTUPOBAHUM.

5.1.4.6 Ha oTKpbITOM BO34yxe MOryT NPUMEHATHCS TOKOMPOBOAbI BCEX
ncnonHeHuin (5.1.4.2), 3awuta ot rpo30BbIX NepPeHanpPsXXeHNn BbINOMNHAET-
cs1 B COOTBETCTBMM € TpeboBaHuammn 6.2.8.4 n 6.2.9.5.

5.1.5 bkue TokonpoBoAbI HanpsikeHMeM Bbiwe 1 kB

5.1.5.1 nbkue TOKOMPOBOALI HAa OTKPLITOM BO34YXE [AOIMKHbI MPO-
KNnaablBaTbCsl HAa CaMOCTOsITENbHbIX onopax. CoBMelleHHas npoknagka
TOKOMPOBOAOB W TeXHorornyeckux TpybonpoBogoB Ha obwmx ornopax
He [onycKaeTcs.

5.1.5.2 PacctosiHne mexay npoBogaMu pacLuensieHHon gasbl peko-
MeHZyeTCsl MPYHUMaTb PaBHbIM HE MEHee YeM LUeCcTV AvameTpam npu-
MEHSieMbIX NMPOBOAOB.

5.1.5.3 PacctosiHne mexay TOKOBeayLUMMKU YacTsIMU U OT HUX OO 3a-
3€MIEHHbIX KOHCTPYKUMIA, 30aHUA U OPYTMX COOPYXEHWN, a Takke A0 no-
NOTHa aBTOMOOWMBHOW UMK >Xene3HoW AopOorn AOMKHO NMPUHUMATLCS CO-
rnacHo TpeboBaHusm nogpasgena 5.3 Hactoswero TKIT.

5.1.5.4 COGnwmxeHne TOKOMPOBOAOB CO 3AAHUAMWU U COOPYXKEHUAMMU,
cofepallMMmn B3pbIBOOMACHbIE MOMELLEHUS,, @ Takke CO B3pblBOOMAac-
HbIMU HaPYXXHbIMW YCTAHOBKaMW [OSMKHO BbINOMHATLCS B COOTBETCTBUM
¢ TpeboBaHusiMu rmasbl 7.3 [2].

5.1.5.5 [lpoBepKy paccTOsiHUi OT TOKOMPOBOAOB [0 MNepecekaeMblX
COOpYXeHWU crnefyeT Npou3BOANTb C YHETOM [OMONMHUTENbHbLIX BECOBbLIX
Harpy3ok Ha NpoBoAa OT MeXaydasHbIX 1 BHYTPMda3HbIX pacnopok 1 BO3-

275



TKI 339-2011

MOXXHOW MakCMManbHOW TemnepaTypbl MPOBOAA B NOCNeaBapuinHOM PeXu-
mMe. MakcumanbHasa Temnepatypa npu pabote TokonpoBoga B nocrneasa-
pUIHOM pexume npuHumaeTcs pasHon ntoc 70 °C.

5.1.5.6 Pacnonaratb asbl Lenv NpoTSXXEHHOro TOKONPOBOAA PeKo-
MeHZyeTCcs No BepLUMHAM PaBHOCTOPOHHETO TPEeyrofibHuKa.

5.1.5.7 KoOHCTpyKLMSA NPOTS>KEHHOIO TOKONpoBoAa AOKHa npegycMa-
TpUBaTb BO3MOXHOCTb NMPMMEHEHUSI NEPEHOCHBIX 3a3EMITEHMIA, NO3BONSAIO-
Lmx 6e3onacHo BbIMNOMHATL paboTbl HA OTKMHOYEHHOW Lieny.

Yucno MecT yCTaHOBKM MEPEHOCHbIX 3a3eMIieHVIn BblbupaeTcs no
5.1.2.6 HacToswero TKIT.

5.1.5.8 [pu pacyeTe NpPoOBOAOB MOKMX TOKOMPOBOAOB HEOOXOAMMO
PYKOBOACTBOBATLCS CreayLLnM:

1) TsbkeHWe M HanpshkeHne B NMPOBOAAX MpY Pas3fiUYHbIX COYETaHMAX
BHELLHMX Harpy30K AOJMKHbI MPUHUMATLCS B 3aBUCMMOCTU OT 40MYCTUMOTO
HOPMAaTUBHOMO TSXXEHUSA Ha ¢asy, 0OyCrOBMNEHHOrO MPOYHOCTBLI MpUMe-
HAEMbIX OMOpP 1 Y3M0B, BOCMPUHUMAIOLLNX YCUMUS.

HopmaTuBHOe TskeHue Ha baldy cnegyeT NpUHMMAaTh, Kak npasurio,
He 6onee 9,8 kH (10 TC);

2) DOMKHbI yYUTLIBATLCS AOMNOMHUTENBbHBIE BECOBBLIE HArPY3KU Ha Npo-
BOAA OT MexaydasHbIX U BHYTPUa3HbIX pacnopok,;

3) haBneHue BeTpa Ha NPOBOAA AOMMKHO ONpeaensaTbCsa MO METOAMKE,
na3noxeHHom B 5.3.5.15 HacToswero TKIT.

5.2 BospylHble NMUHUM aneKTponepeaayn HanpsbkeHnem o 1 kB
5.2.1 O6nacTb NpUMeHeHUs

5.2.1.1 MMoppasgen 5.2 HacToswero TKI pacnpocTpaHseTcs Ha BO3-
OyLIHbIE NMVHUKN 3MeKTponepeaayn NepeMeHHOro Toka HarnpshkeHnem o
1 kB, BbINOMHseMblE C MPUMEHEHNEM CAMOHECYLLMX MU3ONMPOBAHHbIX Y
HEN30NMPOBaHHbIX MPOBOAOB.

HononHutensHble TpeboBaHua k BI1 oo 1 kB npuBeneHbl B nogpasae-
ne 5.3 Hactoswero TKIM v rmasax 6.3, 7.7 [2].

KabenbHble BcTaBku B BJ1 oo 1 kKB 1 kabernbHble oTBeTBNEHUs ot BJl
0o 1 KB OOmKHbI BbINOMHATLCS B COOTBETCTBMM C TpeboBaHusmu 2.3 [2]
¢ yyetoMm genctayrowmx THIA.

[MoaBecka Cc MOMOLLbBIO MMHENHOW apMaTypbl NMPOBOAOB NMHUN CBA3U
(B TOM 4ncne BOMOKOHHO-ONTUYECKUX), yCTaHOBKa 060pyaoBaHNs 1 anna-
paTypbl CBsi3n Ha onopax BJ1 go 1 kB gomkHbl cooTBeTCTBOBATL TpeboBa-
Huam gencteytowmx THITA.

5.2.1.2 Bo3sgyLuHble CETN HAPYXXHOTO OCBELLEHWS PEeKOMEHAYeTCs Bbl-
NONMHATL C ucnonb3oBaHnem CUIMT.
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5.2.1.3 CoctosHue BJ1 B pacuetax MexaHU4ecKkon yacTu:

— HOpManbHbIN PEXUM — PEXUM MPY HEOBOPBAHHbLIX NPOBOAAX;

— aBapUNHBIN PeXrMM — pexumM npyu o6opBaHHbLIX NPOBOAAX;

= MOHTaXHbIV PEXM — PEXUM B YCMOBUSIX MOHTaXa Ornop v NPOBOAOB.

MexaHun4veckuin pacyeT BJl1 go 1 kB B aBapuinHOM pexnme He nNpoBO-
anTcs.

5.2.2 O6wwue TpeGoBaHUA

5.2.2.1 lMpumeHsaemble Ha BJT go 1 kB KOHCTpyKuun (CTOMKM onop,
MeTannmM4yeckne KOHCTPyKUMU M T.4.), apMaTypa, obopygoBaHue, anna-
paTtypa, HEU30MMPOBaHHbIE U CAMOHECYLLME W30MMPOBaHHbIE MPOBOAA
1 MaTepuarnbl OOMMKHbI COOTBETCTBOBAaTbL TPEOOBAHMSAM roCyAapCTBEHHbIX
CTaHAapToB, TEXHUYECKUX YCroBUIA (cornacoBaHHbix ¢ MO «benaHepro»)
v apyrmnx THIA, yTBep>XOeHHbIX B yCTAHOBNEHHOM MOPSAKE.

5.2.2.2 lMpun npumeHeHun Ha BJ1 oo 1 kB aneKkTpoTEXHUYECKUX n3ae-
A, 060pynoBaHMSA U MaTepPNanoB MHOCTPaHHbLIX (OUPM UK N3roTaBnMBato-
wmxcs no TY, He cornacoBaHHbIM ¢ [T10 «benaHeproy», NOCTaBLUUK OOMKEH
npefocTaBuTb Ha HUX TexHnYeckoe ceuaetenscTeo MO «benaHeproy.

5.2.2.3 [posoga v apmartypa no HOPMMPOBAHHbLIM, FAPaHTUPOBAHHbLIM
1 pacyeTHbIM XapakTepUCTMKaM AOMKHbI COOTBETCTBOBATb YCOBUSM pa-
6otbl BJ1 oo 1 kB.

5.2.2.4 Bce KOHCTPYKTUBHble anemeHTbl BJ1 go 1 kB gomkHbl ObiTh
CTOMKUMW K BO3OEWCTBUAM KIMMATUYECKMX (DAKTOPOB BHELLUHEW cpenbl
(ans ycnosuii Pecnybnukn Benapycb) v 3alyumilieHbl OT UX BO3AENCTBUS
(MeTannuyeckme KOHCTPYKLMK, Y3nbl KpenneHus, 6aHgaxu u T.n. Ha orno-
pax [OIMKHbI ObITb 3aLUMLLEHBI OT KOPPO3un).

5.2.2.5 MexaHnyecknin pacyeT anemeHToB BJ1 fgormkeH nponssognTb-
CA B COOTBETCTBMM C METOAaMW, U3MOXEHHbIMU B MyHKTax 5.3.5-5.3.8
Hactoswero TKI.

5.2.2.6 BJ1 gomkHbl pasmellatbcs Tak, YToObl OMOpPbl HE 3aropaxu-
Banv BXOAbl B 30aHWS 1 Bbe3[bl BO ABOPbI U HE 3aTPYAHANN OBUXKEHUE
TpaHcnopTa u newexogoB. B mecTax, roe MMeerca onacHOCTb Haesda
TpaHcnopTa (y Bbe3goB BO ABOpPbLI, BONM3M Cbe3noB ¢ JOPOr, Npu nepece-
YeHUM JOopOor 1 T.M.), ONopbl AOMKHbI ObiTh 3aLyuMLLeHbl OT Hae3aa (oThoun-
HbIMU TYMGaMKM UNK JPYrMMU COOPYXKEHUSIMU); IOMNYCKAETCA HAHECEHUE Ha
OMNopbl HAKMOHHbIX SIPKUX LIBETHbLIX MOMOC.

K onopam BJl, Ha kOTOpbIX pas3MeLlalTcs coeauHUTENbHble MydTbl
onTtuyeckoro kabens (OK), B noboe Bpems roaa fomkeH ObiTb obecneveH
noabess cneumanbHbiX TPAHCMOPTHBLIX CPEACTB CO CBAPOYHbIM U M3MepU-
TenbHbIM 000PYLOBaHMEM.
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5.2.2.7 Ha onopax BJ1 Ha BbIcOTe HEe MeHee 1,5 M OT 3eMnu JOMKHbI
ObITb YCTAHOBMEHbI (HAHECEHbI): HOMEP NNHUN — Ha NepPBOW OT NOoACTaH-
Lun onope; NopsAKOBbI HOMEP ONOpbI; Fof, YCTaHOBKM OMOpbl (HAHOCUTCS
Ha KOHEYHbIX 1 OTBETBUTEMbHbIX OMOpax); nNrakatbl, HA KOTOPbIX YKa3aHbl
paccTosiHusi oT onopbl BJ1 o kabenbHol NuHUK CBSI3N (Ha onopax, ycTta-
HOBMEHHBIX Ha PacCTOSIHUM He MeHee MOMOBKHbI BbICOThI onopbl BJT go
kabenen cBsA3w).

Ha onopax npu pasmelleHnn Ha HUX coeaumHuTenbHbIX MydT OK
Ha BbicoTe 2,0-2,5 M [omkHbl ObITb HaHECEHbI criefyloLime MOCTOSH-
Hble 3HaKu:

— ycnosHoe o6o3HayeHne BOJIC;

— HOMep coeaHUTENbHON MYdTbI.

5.2.2.8 Ha BIl n otBeTBNeHusx ot BJT moryT npegycmartpmBaTbes NyH-
KTbl CEKLIMOHMPOBAHWSA 1 YCTPONCTBA C 3aLLMTHLIMW annapartamu.

5.2.2.9 Ha onopax BJ1 c oTBeTBNEHNEM K BBOAY peKOMEHAYEeTCS yCcTa-
HaBnMBaTb LUMTKM BLIHOCHOIO y4eTa € 3aluMTHbIMU annapatamu u npmbo-
pamu y4eta aneKkTpo3Hepruum.

5.2.3 Knumartuyeckue ycnosus

5.2.3.1 [nsa pacdyeta BJ1 8o 1 kB B HOpMansHOM pexvume JOMKHbI Npu-
HUMaTbCA Knumatudeckue ycnosus kak anst BJT go 20 kB B cooTBeTCTBMU
¢ 5.3.5. lNpwu aTOM cnegyeT NpuHUMaThb Npu pacyete:

- no 5.3.5.15: C = 1,1 — ansa CUI1, cBoGOAHBIX 1N MOKPbITLIX rono-
negow;

- n05.3517n5.3.5.18:

Y = Y, = 0,8 — ana oaHouenHbIx BJT;

Yo = ¥, = 0,9 — ana ogHouenHbix BJT ¢ noaseckoi Ha onopax MB;

Y,, = 1,01y, =12 - ana asyxuenHbix  MHorouenHbix BI1, a Takke npu
noaeecke Ha onopax BJ1 camoHecyLlero HemeTannmMyeckoro onTUYeCcKoro
kabens (nanee — OKCH);

Y, = 1,0 n K, = 1,0 - BO BCEX Criyyasx.

5.2.3.2 Pacuyet anuHel nponeta otBeTBrneHns ot BJ1 k BBogy no 5.2.4.9
[OIMKEH BbINOMHSATHCSA B rONONeaHOM pexume Ans AByX CIyYaes:

1) HanpaBneHue Betpa — nog yrnom 90° k ocu BJ1, nposoaa BJ1 nokpbi-
Tbl rononeaom b, ToMuMHa CTEHKM rononeaa Ha npoBofax OTBETBMEeHMUs
b,=0,5b;

2) HanpaBneHuve BeTpa — Bgonb BJ1 (yron 0°), TonwmHa cTeHky ronone-
[a Ha npoBofax OTBETBMEHNUA b = b_.

Mpu aTom B 060OMX criyyasx criegyer yuuTbiBaTh PeaykKuuio TsHKeHUs!
NPOBOAOB OTBETBIEHNUS NPU OTKIIOHEHUN BEPXA OMOpbI.
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5.2.4 TMpoBoaa, NnMHenHas apmaTtypa

5.2.4.1 Ha BJ1 pekomeHayeTcs NpUMEHATb CaMOHeCyLuMe U30nupo-
BaHHble nposoaa (CUIM).

CUTIT pomKHbI OTHOCUTBLCS K KAaTEropum 3aLUMLLEHHbIX, UMETb N30MALMI0
13 TPyQHOCropaemoro CBETOCTabunusnpoBaHHOro Matepuana, CTOMKOro K
ynbTpachrMoneToBOMy U3Ny4YeHnio U BO3AENCTBUIO O30Ha.

5.2.4.2 OcHoBHble TexHu4yeckme TpebosaHns CUIM:

a) matepuan U3onsumMmn — CLUUTbIV NOMNUITUIEH;

6) uBeT M30MALMN — YEPHbIN;

B) KOHCTPYKTMBHOE MCMOMTHEHNE HECYLLEro aneMeHTa:

— C Heu30nMpOBaHHON HYNEBOWN HECYLLEN XUION;

=~ C M30NMPOBAHHOW HYNEBOW HECYLLEN XUMOW;

- 06e3 oTAenbHOro HEeCyLLEro arnemMeHTa (HyneBov HecyLlen xunbl). He-
CYLLIMM 3NEMEHTOM SIBMSAKTCS CKPYHEHHbBIE B XXTYT OCHOBHbIE M30MUPOBaHHbIE
ToKonpoBoAsLLme xunbl (dasHble u PEN-NpoBogHNUK) OAMHAKOBOTO CEHEHNS;

) OCHOBHbIE W BCTIOMOraTerbHble UMbl AN Lenen OCBELLEHNS JOIK-
Hbl ObITb CKPYYEeHbI U3 antoMUHMUEBBIX KPYITbIX MPOBOSIOK, UMETb KPYrMyto
dopMy 1 BbITb YNNIOTHEHHBIMM.

MpoYHOCTb NpK pacTSXKeHUM antoMUHMEBBIX MPOBOMOK A0 UX CKPYTKM
B XXMy AOMmKkHa ObiTb He MeHee 120 H/mwm?;

[) HyneBas HecyLlas xuna gomkHa 6biTb CKpyYeHa 13 KpyrnbixX NpoBO-
NOK antMUHWEBOTO Crnasa.

MpoYHOCTb MpY pacTsPKEHWM MPOBOSIOK U3 antMUHWMEBOrO CrifaBa [0
CKPYTKM B XXMy A0MkHa ObITb He MeHee 295 H/MM?2, oTHOCUTENbHOE yannHe-
H¥e Npu paspbiBe —He MeHee 4 %, Mogynb ynpyroctv—He meHee 62-10% H/mm?,
K03 PULMEHT NNHENHOTO pacLuMpeHnst — He Gonee 23-10°C.

[onyckaeTrcsi NpMMEHEeHWe MHOroNpPOBOSIOYHOMO CTaneantoMMHEBOIO
npoBoaa;

e) CUIM pormkHbl MMETb YETKYH0 MapKUMPOBKY, YCTOMYMBYIO K BO3OEW-
CTBWIO COMTHEYHOTO U3MyYeHus.

5.2.4.3 [onyckaetcs npumeHeHune KoHCcTpykumi CUM, oTnnyHbIX OT
yKasaHHbIX B 5.2.4.2, npu obsszatenbHoM cobnogennn 5.2.2.1 n 5.2.2.2.

5.2.4.4 Tlo ycnoBusM MeXaHW4YeCcKoW NPOYHOCTU Ha Maructpansax BJl,
Ha NMHenHoM oTeeTBneHun oT BJ1 n Ha OTBETBNEHMsIX K BBOAAM crnegyet
NPUMEHSATL MPOBOAA C MUHUMArbHLIMU CEYEHUSAMM, YKa3aHHbIMU B Tabnu-
uax 5.2.1n5.2.2.

5.2.4.5 Ha BJIN pekomeHayetcsa npumeHste CUMN ¢ nsonvpoBaHHbIM
PEN-npoBogHvKoMm, kak npaBuro, 6e3 oTaenbHOro HeCyLLEro arieMeHTa.

5.2.4.6 Ha BJ1 (kpome maructpanen v NMHERHbIX OTBETBIIEHWUIA) [0-
nyckaeTcs NpYMeHeHNe OAMHapPHbIX U30MNMPOBaHHbIX NPOBOAOB (aanee —
M30NMPOBaHHbIV NPOBOA) € TpeboBaHUAMM K n3onsaummu cornacHo 5.2.4.1.
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Ta6nuua 5.2.1 - MMHMManbHO AONYCTUMBbIE CEYEHUA CAMOHECYLLMX
M30NMMPOBaHHbIX NPOBOAOB

HopmatuBHas CeueHune HecyLLew Xurbl, MM?, Ha CeyeHne xunbl Ha
TOMLLUMHA CTEHKN maructpansx BN, Ha nuHenHbIX | oTBeTBNEeHusx ot B/
rornoneaa, b, Mm oTBeTBneHus ot BJTN n ot BJ1 kK BBOOam, mm?

10 35 (25) 16
15 n Gonee 50 (35) 16
* B ckobkax JaHo cedeHne OCHOBHOIA xuIbl CUTT, CkpyYeHHbIX B XryT, 6e3 OTAENbHOM
HecyLlero anemMeHTa.

Tabnuua 5.2.2 - MMHMManbHO AONYCTUMbIE CEYEHUA HEM3ONMPOBaHHbIX

npoBoaoB
HopmatuBHas CeueHue npoBoaa Ha

TOSLLMHA CTEHKM MaTtepwuan nposoga marucTpany v IMHENHOM

rononeaa, bs, MM OTBETBMNEHUN, MM?

AntomuHni (A),
10 HeTepMoobpaboTaHHbIN 25
antomunHueBbln cnnas (AH)

CraneantomuHueBbi (AC), 25
TepmMoobpaboTaHHbI
antoMuHueBbln cnnae (AX)

Meab (M) 16
A, AH 35
15 n 6onee
AC, AX 25
M 16

5.2.4.7 Bce BuMAbl MexaHUYECKUX Harpy3ok W BO3L4ENCTBME Ha
CWUIM ¢ HecyLlewn xunom [OmKHa BOCNpUHMMAaTL 3Ta xwuna, a Ha CUTM
0e3 oTAenbHOro Hecyllero afnemMeHTa — OCHOBHbIE XWIbl CKPYYEHHOIo
nposoaa.

5.2.4.8 MexaHn4ecknn pacyeT NPOBOAOB AOMKEH NPOBOAUTLCS MO
MeToAy AOoMyCKaeMblX HanpskeHWn Ans yCnoBWUN, ykasaHHbIX B 5.3.5—
5.3.8. lpn 3TOM HanpsikeHns B NpOBOAAX He LOSMKHbl NpeBbiWaTh 40-
nyckaembIX HanpsXeHui, NpuBeaeHHbIX B Tabnuue 5.2.3, a pacctoaHus
OT NPOBOAOB [10 MOBEPXHOCTU 3€MMU, NEPECEKAEMbIX COOPYXXEHNI 1 3a-
3EMJIEHHbIX 3NIEMEHTOB OMOpP AOSMKHbI OTBeYaTb TpeboBaHNSAM HacTos-
ero pasgena.
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Tabnuua 5.2.3 — [lonycTuMoe MexaHu4ecKoe HanpsikeHne
B nposogax BIl oo 1 kB

[onyctumoe HanpsibkeHue, %, npegena
NPOYHOCTM NPU PACTSKEHUN
MposoA npu HanBonbLueit npm
Harpyske u Hu3Wewn | cpeaHerogoBou
Temneparype, t. Temneparype, t
CUM ceueHnem 25—-120 mm? 40 30
ANMIOMUHMEBBIN CEYEHUEM, MM?:
25-95 35 30
120 40 30
M3 Tepmoo6paboTaHHOro
1 HeTepmoobpaboTaHHoro
arntoMUHUEBOrO CrraBa CeYeHUEM,
MM2:
25-95 40 30
120 45 30
CraneantoMVHNEBbIV CEYEHUEM, MM
25 35 30
35-95 40 30

Mpu pacyeTe MCNonb3ylTCs NapameTpbl NPOBOAOB, MPUBELAEHHbLIX B
Tabnuue 5.3.8.

5.2.4.9 [InuHa nponeTta OTBETBMEHUS K BBOAY OOIMKHA ObITb He 6o-
nee 25 m.

Mpun paccToaHMAX OT MarncTpanu Unu nMHenHoro oteeTeneHns BI1 o
30aHusd, npeBbiwarnmx 25 M, yctaHaBnmBaeTcs Heobxognmoe Konvdye-
CTBO [OMOMHUTENBHbBIX OMNOop.

5.2.4.10 Bbibop ceyeHus TOKOBEAYyLUMX MPOBOAHWKOB MO OJIUTENbHO
[ONyCTUMOMY TOKY CrefyeT BbIMOMHATb C y4eToM TpebGosaHui rmasbl 1.3
[2]. CeyveHune TokoBEAYLLMX MPOBOAHMKOB AOMKHO NMPOBEPSATHCH MO YCIOBUIO
Harpesa npu KOPOTKUX 3aMblkaHnsAx (K3) n Ha TepMUYeckyto CTOMKOCTb.

5.2.4.11 [Jonyctumbii Harpes TokonpoBoasAwmx xun CUIM npu akc-
nnyarawuum ¢ M3onsuuen n3 CLUMTOro NONMaTUNeHa He AOMKeH NpeBbIaTh
90 °C B HOpManbHOM pexume akcnnyatauum n 250 °C — npu KOPOTKOM
3aMblKaHWU.

5.2.4.12 [onyctumble Toku Harpy3ku CUI, paccuutaHHble npu Tem-
nepatype okpyxatLen cpeabl 25 °C, ckopocTu BeTpa 6 M/C, MHTEHCKB-
HOCTW conHevHol paguauum 1000 BT/M?, n gonycTuMble TOKM OfHOCe-
KYHOHOrO KOPOTKOrO 3aMblKaHUSA [AOIMKHbI COOTBETCTBOBaTb yKa3aHHbIM
B Tabnuue 5.2.4.
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Tabnuua 5.2.4 - [lonycTMMbIe TOKA Harpy3ku U OAHOCEKYHAHbIe TOKU
KOpoTKoro 3ambikaHusa CUI

HomuHanbHoe o [Honyctumblii Tok
[onyctumbivi Tok
ceyeHne OCHOBHBbIX O[IHOCEKYHOHOrO KOPOTKOro
A Harpysku, A, He bonee

XU, MM 3amblkaHus, KA, He 6onee
16 100 1,5
25 130 2,3
35 160 3,2
50 195 4,6
70 240 6,5
95 300 8,8

5.2.4.13 Kpennenwve, coeguHenve CUIM un npucoepguHeHne k CUM
[OOIMKHbI NPON3BOAMUTCS cneayowmmM obpasom:

1) KpenneHne Ha NPOMEXYTOYHbIX, YIMOBbLIX MPOMEXYTOYHbIX, Nepe-
KPECTHbIX 1 AOMOMNHUTENbHbIX onopax BJIN — ¢ nomoLbio nopgaepxusato-
LLMX 32XXMMOB 3@ HECYLLMIN IMEMEHT.

CUIM 6e3 oTaenbHOro HecyLlero anemMeHTa npu HanM4uu BCroMora-
TENbHbIX XM KPENUTCS B NOALEPXKMBAIOLLMX 3aXMMaXxX 3a BECb CKPYYeH-
HbIV XTYT.

MoppepxuBatoWmnii 3a>KNM OOIMKEH UMETb KOHCTPYKLUMIO C NpUMeEHe-
HMEeM maTepuasnos, NPENsSTCTBYOLWMNX MOBPEXAEHNIO (MCTUPAHMIO) U30NS-
umm CUIT;

2) kpenneHne Ha onopax BJ1IM aHkepHoro Tuna, a Takke KOHLEBOE Kpe-
nneHne NpoBOAOB OTBETBMEHMSA Ha Onope M Ha BBOAE — C MOMOLLbIO Ha-
TSOKHBIX 32>KMMOB 32 HECYLLMIA ANEMEHT, 8 UMEHHO:

— 3@ HEeW3OoNnVMpPOBAaHHYID WM W3OMMPOBAHHYIO HYMEBYIO HECYLLYHO
XKUny;

— 3a OCHOBHble »wunbl CUIM Ge3 oTaenbHOro Hecyllero anemMeHTa
(dpasHble + «0»). BecnomoratenbHble xunbl (MpyY Hanu4um) Npoknagbisa-
I0TCS BOOMb 3aXMMma.

HatsxHon 3axxum anga kpennexnus CUIN 3a HeM30nmMpoBaHHYO HyNeBYHo
HeCyLLYI Xuny JormkeH ObiTb, Kak MPaBuo, MeTanInyeckum.

HaTtspkHol 3axum ans kpenneHus CUM 3a nsonupoBaHHyo HyneByto
HeCyLLYyI Xuny un 3axum kpenneHus CUNM 6e3 otaenbHOro Hecyluero ane-
MeHTa 3a OCHOBHbIE N30MMPOBaHHbIE XWIbl AOMMKHbI UMETb KOHCTPYKLNIO,
NPEensATCTBYIOLLYIO Pa3pyLUEHNIO N30NSLMOHHOMO CMos NPOBOAOB;

3) coeamHeHne Hecylen Hynesow xunbl CUM B nponete BTV gomkHo
OCYLLECTBMATLCA C MOMOLLbIO CreumanbHbiX COEANHUTENbHBIX 3aXUMOB.
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3axvM Ang COeAMHEHWS N30NMPOBAHHON HYNEBOW HECYLLEN XUIbl OOIMKEH
MMETb aTMOCHEPOCTOMKOE N30NMPYIOLLIEE MOKPLITUE UMW 3aLLUTHYHO U30Mn-
pytoLLyo 060M04Ky, YCTONUYMBBIE K BO3OENCTBUIO COMHEYHON paanaumm.

B wnendax onop aHkepHOro Tvna AOMycKaeTcs COeAUHEHVE HyNeBon
HecyLwen xunbl CUM BbINONHATE C MOMOLLBIO MAaLIEeYHOro 3axumMa (4ns
N30MMPOBaHHOW >XWUMbl — MPeABAPUTENIBHO CHSIB U30TSLIMIO).

CoegvHuTenbHble 3aXWMbl HyneBow Hecywlen xunbl CUM pomkHbl
MMETb MPOYHOCTb He MeHee 90 % MpPOYHOCTU NpoBoAa (3a UCKIOYEHNEM
nnaLevyHoro 3axunma);

4) coegunHeHne Mexay coboi OCHOBHbIX M BCTOMOraTeribHbIX (Hapy»-
Horo ocBelleHus) xun CUM — ¢ NomMoLLb0 NPeccyeMblX U30NMPOBaHHbIX
repMeTUYHbIX COEAUHUTENBHBIX 3aXXUMOB-TUINb3 (4anee — U30nMpPOBaHHbIX
COEOUHUTENbHbBIX 3aKMMOB-TUIbB3).

CoepnunHeHne 0CHOBHbIX xun CUIN 6e3 oTaenbHOro HecyLlero srnemMeH-
Ta, UMEKLUX MEXAHWNYECKYIO Harpy3Ky, JOMKHO BbINOMHATHCS C MOMOLLbHO
M30MMPOBaHHbIX COEAUHUTENbHbBIX 3aXXMMOB C AOMYCTUMON MEXaHNYECKON
NPOYHOCTLIO He MeHee 80 Y% paspbIBHOIO ycunusi NpoBoaa.

CoepnuHeHne ocHoBHbIX »xwun CUIM ¢ Hem3onMpoBaHHOW 1 U30MMPOBaH-
HOW HYNEeBOW HEeCyLLEen XWUMOoW, a Takke BCrnomoraTernbHbIX (4ns HapyX-
HOrO0 OCBELLEHWS) XU — C MOMOLLbIO M3ONMUPOBAHHBLIX COEANHUTENBHbIX
3aKNMOB-TVMb3, UMEIOLLMX AOMYCTUMYI MEXaHUYECKYHO MPOYHOCTb HE Me-
Hee 60 % paspbiBHOrO ycunusi nposoga. CeveHne coefuHSIEMbIX OCHOB-
HbIX 1 BCMIOMOraTeNbHbIX XU AOMMKHO ObITb OAMHAKOBbIM.

CoepnHeHve n3onmpoBaHHbIx xun CUMM ¢ nomoLslo npeccyembix n3o-
NNPOBAHHbIX COEAVMHUTENbHBLIX 3aXMMOB-TUIMb3 OOMMKHO MPOBOAUTBLCS C
NPUMEHEHUEM CrneumarnbHO NPeAHa3Ha4YeHHoro Ansi 3TOro MHCTPYMEHTa
(pexomeHO0BaHHOIO MPON3BOANTENIEM 32XKMMOB);

5) pekomeHayeTcsa B aHkepHOM npornete BJI BbinonHATe He Gonee
ofHoro coeanHenust CUMT,

6) coequHeHne NPOBOAOB B NPOrieTe OTBETBMNEHUS K BBOAY HE AOMNycKa-
eTcs;

7) coefVHeHME 3a3eMISLNX NPOBOAHUKOB MPOU3BOAUTCS C MOMO-
LLbO NALLEYHbIX 3aXXKMMOB;

8) npucoeguHeHne k CUM (otBetBneHne ot CUIM) ocyluecTBnsieTcst ¢
NMOMOLLIbI0 OTBETBUTESBHbBIX 32XXKMMOB.

OTBeTBNeHNe OT M30nMpoBaHHbIX Xun CUIM (OCHOBHbIX, BCrMOMOra-
TENbHbIX, N30MMPOBAHHOW HYNEBOW HECYLLUEN) BbINOMHSAETCA C NMOMOLLbIO
npoKanbIBaloLMUX 3a>KNMOB.

PekomeHayeTcs NpYMeEHeHNe repMeTUYHbIX U Brnaro3alluLeHHbIX OT-
BETBUTENbHbIX MPOKarbIBaKLLNX 3aXKMMOB.

OTBETBUTENBHBIMU 3AXNMaMK CrieyeT CoeauHATbL NPOBOA4A OTBETBME-
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Hus oT BJT k BBOgy € npoBoAamu BBOAA, a Takke MOAKMOYaTb CBETUMBHUKM,
obopynoBaHune, NPUOOPbI KOHTPOMS HaMPSPKEHUS], YCTPONCTBA 3a3eMIeHNs.

PaccTosiHne mexagy CMexXHbIMU repMeTUYHbIMM (Bnaro3alumLLEeHHbIMN)
3axumamu pasHbix a3z CUIM gomkHo ObiTe He MeHee 5 cm;

9) 6onToBbIE COEQUHEHNS NMHEHOW apMaTypbl (KPOME OTBETBUTEMb-
HbIX 32>KMMOB CO CPbIBHbLIM 31IEMEHTOM) LOMKHbI 3aTAMMBaTbLCS C YCUINUEM,
oroBopeHHbIM TY nnu apyrumm THIA.

Kpennenve nogaepxmBatoLLmMx N HaTSKHbIX 3aKMMOB K ornopam BJIA,
CTEHaM 3[1aHWI U COOPYXKEHUSAM CreayeT BbIMOMHATb C MOMOLLbIO KPHOKOB,
KPOHLUTENHOB 1 Y3MOB KPEMneHus.

5.2.4.14 PacueTHble yCUnusa B Nogaep>KMBatoLLMX N HATSKHbIX 3aXK-
Max, y3nax KpernmneHusi U KpOHLITEeNHax B HOPMarnbHOM PEXUME He [0IK-
Hbl NpeBbiwath 40 % MX MexaHNM4YeCcKon paspyLuatoLLen Harpy3Kku.

5.2.4.15 CoeavHeHvne npoBoaoB B nponetax BJ1 cneayeT BbINONHATb
npn NOMOLLM COeOMHMUTENbHbBIX 3aXMMOB, ObecrnevymBalLLmnX MexaHuye-
CKYH0 MPOYHOCTb He MeHee 90 % pa3pbIBHOMO ycunus npoBoAa.

B ogHom npornete BJ1 gonyckaetca He Gonee ogHOro CoeauHeHus Ha
Kaxabii npoBofd. B nponetax nepeceyenunst BT ¢ nHXeHepHbIMK coopyxe-
HUsIMKU coeanHeHne nposoaoB BJ1 He gonyckaeTcs.

CoefvHeHVie NPoOBOAOB B NETIISIX aHKEPHbIX OMOp AOMMKHO NPOBOANUTbL-
€S Npy NOMOLLM 3anMOB. [1poBoaa pasHbIX MapoK UM CEYEHUI JOMKHbI
COEAVHATLCS TOMNMbKO B NETSAX aHKEPHBIX OMop.

5.2.4.16 KpenneHne Hen30NMPOBaHHbLIX MPOBOOOB K WM30nsTOpam
1 M30MnMpyloLWwuM TpaBepcaM Ha onopax BJl, 3a ucknoueHvem onop Ans
nepecevyeHnii, PEKOMEHOYETCH BbINOMHATb OAVHAPHbBIM.

KpenneHne Hen30nNMpoBaHHbIX MPOBOAOB K LUTbIPEBLIM M30MATO-
pam Ha MPOMEXYTOYHbIX Onopax crnegyeT BbINOMHATb, Kak mpaBuno,
Ha LWenKe N3onaTopa ¢ BHYTPEHHEN ero CTOPOHbI MO OTHOLLUEHUIO K CTON-
Ke onopsbl.

5.2.4.17 KoachpummeHT 3anaca NnpoYHOCTU KPIOKOB U LUTBIPEW AOIMKEH
ObITb HE MeHee ABYX.

5.2.5 PacnonoxeHue nNnpoBoaoB Ha onopax

5.2.5.1 Ha onopax gonyckaetcs no6oe pacnonoxeHvne CUMM n Henso-
nMpoBaHHbIX NpoBoAoB BJ1 He3aBMCUMO OT parioHa KNMMaTUYeCKux ycro-
Bui. Hyneson nposog BJ1 ¢ Hen3onmpoBaHHbIMM NPOBOAAMM, Kak NpaBuIio,
cnepyeT pacnonaratb HUXe hasHbix NpoBoaoB. M3onupoBaHHbIe NpoBoaa
Hapy>KHOTO OCBELLIEHNs1, MPOKnaabiBaemble Ha onopax BI1A, moryT pasme-
watbes Bbiwe unm Hwke CUM, a Takke ObiTb cKpydYeHHbIMU B xryT CUIM.
HeunzonupoBaHHbIE N M30NUPOBaHHbIE NMPOBOAA HAPYXHOMO OCBELLEHWS,
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npoknagbiBaemble Ha onopax BJ1, 4omkHbI pacnonaraTbCsi, Kak npaBuIio,
Hag PEN (PE)-nposogHukom BJ1.

5.2.5.2 YcraHaBnvBaemble Ha onopax annaparbl AfS NOAKMOYEHUs
3MNEKTPONPUEMHUNKOB AOIMKHbI pa3MeLlaTbCs Ha BbICOTE He MeHee 1,5 M oT
NMOBEPXHOCTM 3EMIU.

YcTaHaBnmMBaeMble Ha Onopax 3allUTHbIE U CEKLMOHMPYIOLLME YCTPOR-
CTBa AOMKHbI pa3MeLlaTbest Hke npoBoaos BJl. BeicoTa pacrnonoxeHus
coeanHUTENbHbIX MydT onTuyYeckux kabenen Ha onopax BJ1 gomkHa ObITb
He MeHee 3 M OT NOBEePXHOCTU 3EMIN.

5.2.5.3 PaccTosHus mexay HeM3onmpoBaHHbIMW NPOBOAAMM Ha Oro-
pe 1 B NporieTe no ycrioBusiM ux conmkeHnsi B nponete npu HanbonbLuen
cTpene npoeca A0 1,2 M A0MKHbI OblTb HE MeHee:

— Npu BEPTUKANbHOM PacrooXeHU MPOBOAOB U PACMONOXEHUN NPo-
BOZOB C ropn3oHTarnbHbIM cmeLleHnem He 6onee 20 cm: 40 cm—B |, I n Il
panoHax no rononeay, 60 cm — B IV 1 ocobom parioHax no rononeay;

= MNpuv ApYyrux pacrorioXeHnsax NpoBOAOB BO BCEX parioHax Mo rornoneay
npu ckopocTy BeTpa npu rononeae: Ao 18 m/c — 40 cm, 6onee 18 m/c — 60 cm.

5.2.5.4 PaccTtosiH/e no BepTukann Mexgy Heu3onMpOoBaHHLIMWU MPo-
Bogamu BJ1 pasHbix a3 Ha onope npu oTBeTBneHun ot BJ1 n npu nepece-
YeHumn pasHbix BJ1 Ha obLuer onope AomMKHO ObITb He MeHee 10 cMm.

PacctosHne ot npoeogoB BJ1 oo ntobbix aneMeHTOB Onopbl AOSMKHO
ObITb HE MeHee 5 cMm.

5.2.5.5 lpu coBmecTHOM noaBecke Ha obwwmx onopax BJIN n BIT go
1 kB paccTtosiHne no BepTvKanu Mexay HMMMK Ha ornope 1 B nponerte npu
TemnepaType okpyxatoLero Bosgyxa nntoc 15 °C 6e3 BeTpa AOMKHO ObITb
He meHee 0,4 m.

5.2.5.6 [lpu coBMecTHOW NofBecke Ha 0bLLMX onopax AByX unun 6onee
BJTV paccTosHue mexay xrytamu CUI gomkHo 6biTb He MeHee 0,3 M.

5.2.5.7 Tpu coBmecTHOM noaBecke Ha obwux onopax nposogos BJl
8o 1 kB n nposogos BJ1 oo 20 kB pacctosiHne no Beptukanu mexagy 6nu-
Xanwumn nposogamu BJI1 pasHbix HanpskeHu Ha obLuen onope, a Tak-
e B cepefuvHe nporeTa npu TemrnepaTtype OKpy>KatoLlero Bosgyxa nioc
15 °C 6e3 BeTpa AOMKHO OblTb HE MeHee:

- 1,0 m — npu nogecke CUI c nsonmpoBaHHbiM HecyLmm n CUTM 6e3
OTAEMNbHOrO HECYLLETO 3MIEMEHTA;

- 1,75 m - npu nogsecke CUI ¢ HEN30MMPOBAHHLIM HECYLLMM MpO-
BOJOM;

- 2,0 M - npu noaBecke Hen3onupoBaHHbIX Nposoaos BJ1 o 1 kB.

5.2.5.8 [lpu nogBecke Ha obmx onopax npoeogos BJ1 go 1 kB v no-
KpbITbix NpoBogoB BJIM 10 kB pacctosiHne no Beptukanu mexay onvxan-
wumu nposogamu BJT go 1 kB v BJIM 10 kB Ha onope u B nponete npu
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Temnepatype nnoc 15 °C 6e3 BeTpa JOMKHO ObiTb He MeHee 0,4 M ans
BIIN n 1,5 m aonsa HensonmpoBaHHbIX nposogos BJT go 1 kB.

5.2.6 UNsonsauuna

5.2.6.1 CWI kpenuTcs k onopam 6e3 NpUMeHeHNsi 30N TOPOB.

5.2.6.2 Ha BJ1 ¢ HeM3onMpoBaHHbIMY MPOBOAAMU HE3ABUCUMO OT Ma-
Tepuana onop, CTeneHn 3arpsa3HeHns aTmocgepbl U1 UHTEHCUBHOCTU FPo-
30BOV OeATeNnbHOCTU crieayeT NPUMEHSTb U30naTopbl NMbOo Tpasepchbl 13
N30NSILNOHHbBIX MaTepraros.

KoaddpmumeHT 3anaca MpOYHOCTU LUTbIPEBLIX W30MATOPOB OOMMKEH
ObITb He MeHee 2,5.

5.2.6.3 Ha onopax otBeTtBneHun ot BJ1 ¢ HeM3onupoBaHHLIMM NPOBO-
[amu crnefyeT, kak nNpaBumo, NPMMEHsITb MHOTOLLEKOBbIE UMW MOACTaB-
Hble (JOMONHUTENbBHbIE) N30NSATOPbI.

5.2.6.4 CUI c usonsaumen u3 CLUMTOrO NMONUITUNEHA OOMKHbI ObiTb
CTOMKMMM K LMKIMYECKOMY BO3AENCTBUIO KOMMIEKca aTMOCdepPHbIX dhak-
TOPOB, BKMHOYAKLLEro:

— BO3[ENCTBME CONTHEYHOIO U3MYYEHWS;

- BO3gencTBue Temnepatypsbl nntoc (70 = 2)°C;

— BO34encTBME O0OXAS;

- BO3gencTBue Temnepatypbl MuHyc (40 + 2)°C.

TpeboBaHusa k ceoncTBam m3onsiumm CUI, BbINONHEHHON M3 CLUMTOrO
nonuatunexa [9], npmeeaeHobl B Tabnuue 5.2.5.

Ta6nuua 5.2.5 - CBoMCTBa M30MSILIMU U3 CLUMTOrO NONUITUNEHA

HanmeHoBaHue xapakTepucTuk Hopma
1. o cTapeHusi:
NPOYHOCTb Npu pactsxeHun, MlMa, He meHee 12,5
OTHOCWTerNbHOe yANMHeHne npu paspbiee, %, He MeHee 200

2. MNocne cTtapeHusi B TepMocTaTte npv Temnepartype
(135 = 3)°C B TeyeHve 168 u:

N3MEHEHME® 3HAYEeHUsI NPOYHOCTM NpU pacTskeHun, %, He Gonee +25
M3MEHEHNe™ 3HaYeHNs OTHOCUTENbHOIO YANUMHEHUs Npy paspbise, %, +25
He Gonee

3. Tennoas gecopmaums:
OTHOCUTENbHOE YANIMHEHWE MOCTE BbIAEPXKN B TeHeHMe 15 MUH npu

Temnepartype (200 + 3)°C u pactarusatoLeit Harpy3ke 0,2 MlMa, %, 175
He Gonee
OTHOCWTEerNbHOE YANUHEHWEe NOCNe CHATUA Harpy3kv 1 oxnaxaenus, %, 15
He bornee
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OkoH4yaHue mabnuysbi 5.2.5

HaumeHoBaHne XapakTepucTuk | Hopma

4. BogonornoLleHue nocrie BblAepXKn B TedeHne 336 4 B Bogde npu
Temneparype (85 + 2)°C:
M3MeHeHue macchl, Mr/cm?, He 6ornee 1

5. Ycagka nocne BblAEpXKM B TepMocTaTe npu Temnepartype

(130 £ 3)°C B TeveHune 1 4, %, He bonee 4

6. CTOVKOCTb K MPOAaBvBaHWIO NpY BO3AENCTBUM TeMneparypbl 50
(90 £ 2)°C B TeueHve 4 4, rnybuHa npogaenusaHus, %, He 6onee

7. CopepxaHue caxu, %, He MeHee 2,5

Pa3HocTb Mexay cpeaHuM 3Ha4YeHneMm, nosly4eHHbIM nocrne CtapeHud, N CpeaHUM 3Ha-
YeHueMm, nonyvyeHHbIM 40 CTapeHus, BbipaXeHHasa B NpoLeHTax OT nocrieaHero.

5.2.7 3aszemneHue. 3awuTa OT NepeHanpsKeHUM

5.2.7.1 Ha onopax BJ1 gomkHbl ObiTb BbIMOMHEHbI 3a3eMnsoLne
YCTPOWCTBa, NpefHa3HadYeHHble AN MOBTOPHOrO 3aseMileHus, 3aluu-
Tbl OT IPO30BbIX MEPEHANPSLKEHWN, 3a3eMIIEHUI 3neKTpoobopyaoBaHus,
YyCTaHOBMEHHOro Ha ornopax. ConpoTuBneHne 3a3eMnsioLero ycTponcTaa
[OIMKHO ObITb He 6onee 30 Om.

5.2.7.2 Metannuuyeckne onopbl, METANNMYECKNE KOHCTPYKUUM U ap-
MaTypa erne3o0eTOHHbIX 3NIEMEHTOB OMOpP AOMMKHbI ObITb NMPUCOEONHEHDI
Kk PEN-npoBogHuky. 3azeMnsiioLime NnpoBOAHUKM OOMKHBI UMETb AuameTp
He MeHee 6 MM.

5.2.7.3 Ha xene3obeToHHbIXx onopax PEN-npoBogHuk cnegyet npu-
CoeauHATb K apMaType ene3obeToHHbIX CTOEK U MOAKOCOB OMop.

Yanbl KpenneHunsi NoAKOCOB 3a3eMIsATb He TpebyeTcs.

5.2.7.4 Kptokn n WTblpyn AepeBsHHbIX onop BJ1 3a3emneHunto He noa-
nexar, 3a UCKIMKYEHNEM KPIOKOB M LUTbIPEN Ha onopax, rae BbIMOMHEHbI
NMOBTOPHbIE 3a3eMIIEHUS 1 3a3eMIIEHNS ANs 3aluTbl OT rPO30BbIX Nepe-
HanNpPsHKEHNN.

5.2.7.5 Kptokn, wtbipm n apmatypa BJ1 HanpskeHnem go 1 kB, orpa-
HMYMBarLLme nponet nepecedeHns ¢ BJ1 HanpskeHnewm Bbiwe 1 kB, a Tak-
)Ke Oropbl, HA KOTOPbIX MPOU3BOAUTCS MX COBMECTHAs MOABECKA, AOIMKHbI
ObITb 3a3eMIIEHbI.

5.2.7.6 Ha pepeBsiHHbIX onopax BJ1 npum nepexoge B KabernbHyto
NNHMIO 3a3eMIAOLWMIA MPOBOAHUK OOMmKeH ObiTb npucoeamHeH k PEN-
npoBogHuky BJ1 n k metannuyeckon obonouke kabens.

5.2.7.7 3awuTHbIe annapartsbl, ycTaHaBnvMBaemMble Ha onopax BIl ans
3aLLUMTbl OT rPO30BbLIX NepeHanpsKeHUA, OOMKHbI ObITb NPUCOEANHEHDI K
3a3emMnuTento.
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5.2.7.8 CoeavHeHne 3a3eMnNsIOLWLMX MPOBOAHUKOB MeXay cobou, npu-
COeQMHEHME UX K BEPXHUM 3a3eMMSIIOLLMM BbIMyCKaM CTOEK ene3obeToH-
HbIX OMOp, KPIOKa M KPOHLUTENHA, a TakkKe K 3a3eMnsieMbIM MeTannoKoH-
CTPYKUMSM 1 K 3a3eMIIieMOMY 3reKkTpoobopyaoBaHMIO, YCTaHOBNEHHOMY
Ha onopax BJ1, gomkHbl BbINONHATLCA GONTOBLIMU COEAMHEHUsIMUX (Nna-
LLIEYHbIMU, OTBETBUTENBHBLIMU 32XKUMaMKU U T.4.) U CBapPKOM.

MpucoeanHeHne 3a3eMnsOLLMX NPOBOAHUKOB (CMYCKOB) K 3a3eMnuTe-
1Nto B 3eMJ1e AOMKHO BbIMOMHATLCS CBAPKOW.

5.2.7.9 B HaceneHHON MECTHOCTU C OOHO- U ABYX3TaXXHOW 3aCTPOMKOWM
BJ1 pomxHbl MMeTb 3a3eMnsALLMe YyCTPOWCTBA, MpeaHa3HayYeHHble A4S 3a-
LWNTbl OT aTMOCMEpPHbIX NepeHanpsikeHuin. ConpoTMBeHNe 3TUX 3a3eM-
NSALWNX YCTPONCTB AOIMKHO ObITb He 6onee 30 OM, a paccTosiHue Mexay
HUMMK — He bonee 120 m.

Kpome Toro, 3azemnstoLine yCcTponcTea A0OMKHbI ObITb BbINMOMHEHBI:

1) Ha onopax C OTBETBMEHNSMU K BBOAAM B 34aHUSA, B KOTOPbIX MOXET
ObITb COCpeaoTodeHO 6onbLIOe KONMYECTBO MNoaein (LLKOMbI, Acnu, 60nbHu-
Ubl M T.M.) NN KOTOPbIE NPeACTaBNAT BOMbLUYH MaTepuarnbHYH LEHHOCTb
( >kmBOTHOBOAYECKME M NTMLEBOAYECKME NOMELLEHUS, CKNaabl U Np.);

2) Ha KOHLEBbIX OMOpax NMMHWIA, UMEILLMX OTBETBMNEHNS K BBOAAM, NP
3TOM HauborblUee paccTosiHUE OT COCeaHEro 3a3eMIIeHNsT 3TUX XKe NIUHUIA
[OMKHO ObITb He bonee 50 m.

K ykazaHHbIM 3a3eMMsIOLLMM YCTPOUCTBAM AOMMKHbI ObITh NpYcoeanHe-
Hbl Ha AepPEeBSIHHbLIX OMopax KPHOKM U LWTbIPK, @ Ha XKene3o0eTOHHbIX Ono-
pax, Kpome Toro, apmarypa.

3asemnsioLme YCTPOMCTBA 3almUThl OT FPO30BbIX NEpPeHanpsKeHun pe-
KOMeHAyeTCsa COBMELLaTh C NMOBTOPHbLIM 3a3eMneHneM PEN-npoBoaHuka.

5.2.7.10 B Hauane u B KOHLe kaxxaon maructpanu Bf1M B mecTax cek-
LMOHNPOBaHWS, a Takke B mecTax nepeceveHus BJ1 Beiwe 1 kB Ha nposo-
[ax OOMKHbI ObITb NPEAYCMOTPEHbI 3aXXMMbl ANst NpUcoeanuHeHns npubo-
POB KOHTPONS HaMNpPs>KEeHWUs1 U NEPEHOCHOIO 3a3eMIIeHNS.

[onyckaeTcsa ycTaHOBKa CTaLMOHaPHbIX YCTPONCTB 3a3eMIeHusI.

5.2.7.11 TpeboBaHus K 3a3eMNSIOLMM YCTPOMNCTBAM MOBTOPHOrO 3a-
3eMITeHNst U 3alUTHLIM NPOBOAHUKAM npuBedeHbl B nogpasaene 4.3 Ha-
ctosiero TKIT.

5.2.7.12 OtTtskkm onop BJ1 gomkHbl ObITb NPUCOEAMHEHBI K 3a3eMIIsi-
IOLLEEMY MPOBOLHUKY.

5.2.8 Onopsl

5.2.8.1 Ha BJ1 moryT npumMeHATbLCSA 0Nopbl U3 pasnnM4yHoOro Matepuana.
CnepnyeT NpUMeEHATb cneaytoLme TUnbl onop:
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1) npomexyTouHble, yCTaHaBnMMBaeMble Ha NMPSMbIX y4acTkax Tpacchbl
BJ1. 311 onopbl B HOpManbHbIX pexmmax paboTbl He AOMKHbI BOCMPUHU-
MaTb YCUIUI, HanpaBneHHbIX Baonbs BJT;

2) aHKepHble, yCTaHaBnvMBaemble ONA OrpaHNYeHUs aHKEePHOro Mpo-
neTa, a Takke B MecTax U3MEHEHMS Yncna, MapoK Y CEYEHUIN NPOBOAOB
BJ1. 371 onopbl B HOpManbHbIX pexunmMax paboTbl AOMKHLI BOCMIPUHUMATL
YCUMUS1 OT Pa3HOCTM TSDKEHUS NPOBOAOB, HAaNpaBneHHble Baonb BJT;

3) yrmoBble, ycTaHaBNMBaeMble B MeCTax W3MEHEHWs HanpaeneHusi
Tpaccel BJ1. 3T1 onopbl Npy HOpMarbHbIX pexxmMmax paboTbl AOMKHBI BOCTPY-
HUMaTb Pe3yNLTUPYHOLLYIO Harpy3Ky OT TSPKEHWS MPOBOLOB CMEXHbIX Mporie-
TOB. YIMOBbIE ONOpPbl MOryT GbITb MPOMEXYTOYHBIMM 1 @HKEPHOTO TUNa;

4) KOHUeBble, yCTaHaBMMBaeMble B Havane u koHue BJl, a Takke B Me-
cTax, orpaHuymBaoLwmx kabenbHble BCTaBkn. OHY ABNAOTCS ONopamMu aH-
KEPHOro Tvna v AOIMKHbI BOCMPYHUMATb B HOPMaIbHbIX pexuMax paboTbl
BJ1 ogHOCTOpPOHHEE TSXKEHME BCEX NPOBOAOB.

Onopsbl, Ha KOTOPbIX BLIMNOMHAIOTCA OTBETBMNEHWA oT BJl, HasbiBaloTCS
OTBETBUTENbHBLIMMW; OMOPbI, Ha KOTOPbLIX BLINOMHAETCS nepeceveHune Bl
pasHbIX HanpaeneHu unu nepecedvermne BI1 ¢ MHXEHEPHBIMU COOPYKEHU-
MU, — NEPEKPECTHBLIMU. DTN ONOPbI MOTYT ObITb BCEX YKa3aHHbIX TUMOB.

5.2.8.2 KoHcTpykuum onop [OMmkHbl obecneynBaTb BO3MOXHOCTb
YCTaHOBKMU:

— CBETWITbHUKOB YNUYHOIO OCBELLEHNS BCEX TUMOB;

— KOHUEBbIX kabenbHbIX MydT;

- 3aWUTHbIX annapaTos;

—  CEKLMOHMPYIOLLMX U KOMMYTaLMOHHbIX annapaTos;

- WKadOB U LUTKOB ANSA NOAKIHOYEHNS ANEKTPONPUEMHIKOB;

- annapatypsl JIC, a Takke nogsecky apyrux uenen BJ1 go 1 kB (Heu-
30MMPOBAHHbIX 1 N30MMPOBAHHbIX) U JIMHUI CBA3MN.

5.2.8.3 Onopbl HE3aBNCUMO OT UX TUNA MOTYT ObITb CBOGOAHOCTOALLM-
MW, C NOAKOCaMMN UMK OTTSKKaAMMU.

OTTSXKM Onop MOryT MPUKPENATLCA K aHKepaMm, YCTAHOBMEHHbIM B
3eMrie, UMK K KAMEHHBIM, KUPMUYHBLIM, XeNe300eTOHHLIM 1 METaNNNYeCKUM
anemMeHTaMm 30aHui U coopyxeHuin. CeveHne OTTShKEK onpefensieTcs pac-
4yeToM. OHM MOryT GbITb MHOTONPOBOMOYHLIMU UK U3 Kpyrron cTanu. Ceve-
HME MHOTOMPOBOSIOYHbIX CTarNbHbIX OTTSHKEK JOMMKHO ObITh HE MeHee 25 MM?,
a AvameTp O4HOMPOBOMOYHBIX CTaNbHBLIX OTTSKEK — HE MEHEE 6 MM.

5.2.8.4 Onopbl BJ1 gomkHblI paccunTbiBaTbLCA MO NEPBOMY U BTOPOMY
npegensHOMY COCTOSHUIO B HOpMaribHOM pexunme pabotsl BT Ha knuma-
Tuyeckme ycnosus no 5.2.3.1 1 5.2.3.2.

MpomexyToyHble Onopbl OOMKHbI BbITb paccynTaHbl Ha cnegylowme
CcoYeTaHns Harpysok:
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1) OQHOBpPEMEHHOE BO3AEWCTBUE MOMEPEYHON BETPOBOW Harpysku
Ha npoBoAa, cBOOOAHbIE VMMM MOKPbLITbIE rOMONegoM, U Ha KOHCTPYK-
LMIO OMOpbl, a TakKkKe Harpyskum OT TSHKEHUS NPOBOAOB OTBETBMEHMUN
K BBOAAM, CBOOOAHbLIX OT rofiofniefa Wim 4acTMYHO NOKPbITbIX rornone-
nom (5.2.3.2);

2) Ha Harpy3sky OT Ts>KEHUsI NPOBOAOB OTBETBIEHUI K BBOAAM, MOKPbI-
TbIX rONONEeAOM, NPV 3TOM JOMYCKAETCs Y4eT OTKIIOHEHWS OMnopbl nog, Aen-
CTBMEM HarpysKku;

3) Ha yCrnoBHy pacyeTHyto Harpysky, paBHyto 1,5 kH, npunoxeHHyto k
BEpLUNHE OMopbl 1 HanpaBfeHHy BAoNb ocu BI.

YrnoBble onopbl (MPOMEXYTOYHbIE U @aHKEPHbIE) AOMKHbI ObITb paccym-
TaHbl Ha Pe3ymnbTMPYIOLLYIO Harpy3ky OT TSPKEHWUS MPOBOAOB U BETPOBYHO
HarpysKy Ha NpoBoAa 1 KOHCTPYKLMIO OMopbl.

AHKepHble OMnopbl OOMKHbI OblTb paccyMTaHbl Ha Pa3HOCTb TSHKEHWS
NPOBOAOB CMEXHbIX NPONETOB M NOMEPEYHY0 Harpy3Ky OT AaBreHus Be-
Tpa npw rononefe n 6e3 rononega Ha NPoBoAa U KOHCTPYKLMIO onopsbl. 3a
HavMeHbLLEee 3HaYeHne PasHOCTU TAxXeHNsa cnegyeT npuHuMath 50 % Hau-
HonbLuero 3Ha4eHWs OAHOCTOPOHHETO TSXKEHNS BCEX MPOBOAOB.

KoHueBble onopbl A0MKHbI ObITb paccynTaHbl Ha OOHOCTOPOHHEE TS-
XKEeHVe BCeX NPOBOAOB.

OTBEeTBUTENbHbIE OMOPbI PACCHUTBLIBAKOTCS HA PE3YNbTUPYHOLLY0 Ha-
rpy3Ky OT TS>KEHUS BCEX NMPOBOAOB.

5.2.8.5 [pu ycTaHOBKe Onop Ha 3aTannnBaembIX y4acTkax Tpacchl, rae
BO3MOXHbl pa3MbliBbl TPyHTa Uy BO3AENCTBUE Ne[oXoaa, Onopbl AOMMKHbI
ObITb yKpenneHbl (MoAckinka 3emnu, 3amoLleHne, YCTPONCTBO BaHKEeTOK,
yCTaHOBKa nefopes3oB). Ha 3ab0noYeHHbIX y4acTkax AonyCckaeTcs npumMe-
HEeHne onop C NOBEPXHOCTHLIMWN DyHAAMEHTaMMN U AOMKHbI ObITe Npea-
YCMOTPEHbI MEPOMNPUATUSA MO HALEXHOMY 3aKpENnneHnto onop.

5.2.9 MNaGapuTbl, nepecevyeHust U coONxeHus

5.2.9.1 PaccrosHue no BepTukanu ot npoeonos BJ1IM oo noeBepxHocTn
3EeMI1 B HAaCENEeHHOM N HEHACerneHHOM MECTHOCTM AOMKHO ObiTb HE MEeHee
5 M, 0o npoe3xen YyacTn ynuy, — He meHee 6 M. OHO MOXET ObITb YMEHb-
LLUEeHO B TPYAHOOOCTYMHOW MECTHOCTU A0 2,5 M 1 B HEAOCTYNHOMN (CKMOHbI
rop, ckansl, ytecbl) = 4o 1 m.

[Mpu nepeceyeHnn Henpoeaxen YacTn ynuL oTBeTBreHnsMu ot BIIU k
BBOZAM B 3faHus pacctosiHus ot CUM po TpoTyapoB NeLuexofHbIX AOpo-
XKeK onycKaeTcsl yMeHbLIMTL A0 3,5 M.

Pacctosiine ot CUI 1 nsonmpoBaHHbIX NPOBOAOB [0 MOBEPXHOCTU
3eMIN Ha OTBETBMEHNSAX K BBOAY AOIMKHO ObITb HE MeHee 2,5 M.
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PaccTtosiHne OT HeM3onMpoBaHHbIX MPOBOAOB A0 MOBEPXHOCTU 3eMIU
Ha OTBETBIEHUSIX K BBOAAM AOMKHO ObITb HE MeHee 2,75 M.
5.2.9.2 PacctosiHme ot npoBofoBs BJ1 B HAaceneHHON 1 HeHaceneHHon
MECTHOCTY Npu HambonbLUen cTpene nposeca NPoOBOAOB A0 3eMNN U NPO-
€3)Xel YyacTu ynuL, JOMmKHO 6biTb HE MeHee 6 M. PaccTosiHve OT NpoBOAOB
00 3eMny MOXeT OblTb YMEHbLUEHO B TPYAHOAOCTYMHOW MECTHOCTM [0
3,5 M 1 B HEQOCTYMHOWM MECTHOCTU (CKMOHbI rop, ckarbl, yTeckl) = 0o 1 m.
5.2.9.3 PaccrosiHne no ropusoHTanu ot CUI ognHapHbIX M30Mpo-
BaHHbIX MPOBOAOB NPV HAMBOMbLUEM WX OTKIIOHEHWM [0 3MEMEHTOB 34a-
HUIA N COOPY>KEHUIN JOIMKHO ObITh HE MeHee:
- 1,0 m — go 6ankoHOB, TEPPAcC U OKOH;
- 0,2 M — 0O rMyXux CTEH 30aHNIA, COOPYKEHWIA.
Honyckaetca npoxoxaeHne BI1 Hag Kpbllwamu 3gaHnii 1 COOpYXeHN-
AMU (KPOME OroBOPEHHbIX B rmasax 7.3 n 7.4 [2]), npn 3TOM paccTtosHue oT
HUX 0O NPOBOAOB MO BEPTMKANMN JOMKHO ObITb HE MeHee 2,5 M.
5.2.9.4 PaccTosiHMe no ropmM3oHTanu oT HEM30MNMPOBaHHbLIX MPOBOAOB
BJ1 npn HamnbonbluemM UX OTKIOHEHWUM OO0 34aHUN U COOPYXKEHUI OOIMKHO
ObITb HE MEHee:
- 1,5 M - go 6ankoHOB, TEppac 1 OKOH;
= 1,0 M — 0O rIyXuX CTeH.
MpoxoxaeHue BJ1 ¢ Hen3onMpoBaHHbIMKM NPOBOAAMM HAA 30aHUSAMU U
COOPYXXEHUAMW He JoMnycKaeTcs.
5.2.9.5 HaumeHbLluee pacctosiHne ot CUMM 1 HensonmMpoBaHHbIX NPOBO-
noB BJ1 1o noBepXHOCTW 3eMiu UK BOAbI, @ TakKe 40 PasfUYHbIX COOPYXe-
HUIA Npu NpoxoxaeHun BJ1 Hag HUMK onpefensaeTcsa nNpu BbiCLeN Temnepa-
Type Bo3gyxa 6e3 yyeTa HarpeBa NpoBoAoB BJ1 anekTpruyecknm TOKOM.
5.2.9.6 [Mpwn npoknagke Mo CTeHaM 34aHUA U COOPYXEHUAM MUHU-
MarnbHoe pacctosHue ot CUM gomkHo GbiTh:
= NPV ropn3oHTanbHOW NpPOKNaake:
Haj OKHOM, BxogHow asepbio — 0,3 Mm;
nog 6ankoHOM, OKHOM, kapHu3om — 0,5 m;
no semnun — 2,5 w;

- Npw BepTUKanbHOW NpoKnaake:
no okHa — 0,5 m;
0o 6ankoHa, BxogHor asepu — 1,0 M.

PaccTosiHne B cBeTy mexay CUIM n cTeHoW 30aHust Unu coopyKeHnem
[OIMKHO ObITb He MeHee 0,06 M.

5.2.9.7 PaccTosHus no ropu3oHTany oT NoAg3eMHbIX YacTen onop unm
3asemnuTenen onop Ao Noa3eMHbIX kabenen, TpybonpoBOAOB N Ha3EMHbIX
KOFMOHOK Pa3fMyHOro Ha3Ha4YeHus LOSMKHbI ObiTb HE MeHee NpUBEdEHHbIX
B Tabnuue 5.2.6.
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Tabnuua 5.2.6 - HaumeHbLLEe fONYCTUMOE PacCTOSAHUE MO ropU3oHTanm oT
noA3eMHbIX YacTel onop Unu 3a3eMAKLNX YCTPOUCTB ONop A0 NoA3eMHbIX
kabeneun, Tpy6onpoBoAOB U Ha3eMHbIX KONTIOHOK

OObeKT conmkeHus PacctosHue, m

Bopo-, napo- 1 Tennonposoabl, pacnpefenurenbsHble 1
ra3onpoBoAbl, KaHaNM3aLUoHHbIe TPyObl

MoxxapHble rMapaHTbl, KONOALbI, MOKM KaHanusauum, 2
BOA0Pa3boOpHbIE KONOHKM

Ka6enu (kpome kabenei cBA3MW, cUrHanusauum 1 NpoOBOAHOIO 1
BewaHusa — 5.2.10.7)

To xe, HO Mpu NpoKnagke Ux B U3onupytoLen Tpybe 0,5

5.2.9.8 [Mpu nepeceyeHnn BIl c pa3nuyHbIMKM COOPYXEHNAMU, a Tak-
Xe € ynuuamm v nrowagaMy HaceneHHbIX NMyHKTOB Yron nepeceyeHnst He
HOpPMUpPYETCH.

5.2.9.9 TlMepecevyeHve BJl ¢ cynoxodHbIMM pekamMu W KaHanamu He
pekomeHayetcs. [pyn HEOBXOAMMOCTU BbINOMHEHUST TAKOrO NepeceveHns
BJT pomxHbl coopyxatbcsi B cooTBeTCTBUN C TpebosaHnsamu 5.3.21. lMpu
nepecevYeHn HeCyLOXOAHbIX PEK U KAaHANOB paccTosiHMe OT npoBoaos Bl
[0 HanbonbLIero ypoBHS BoAbl JOMKHO OblTb HE MeHee 2 M, a O YPOBHS
nbaa — He MeHee 6 M.

5.2.9.10 lepeceyeHus n conmxkeHns BI1 HanpspkeHnem oo 1 kB ¢ BI
HanpsbkeHneM Bhbile 1 kB, a Takke coBMecTHas nogsecka Ux NpoBOAOB Ha
o6LLmMXx onopax OOMKHbI BbINOMHATLCS ¢ cobniofeHnem TpeboBaHui, npu-
BeJeHHbIX B 5.3.16.

5.2.9.11 TMepeceyeHune BJT go 1 kB mexay cobon pekoMeHayeTCs Bbi-
MONHSTb Ha NEePEKPECTHBIX Ornopax; AOMYCKaeTCH Takke NX nepeceveHne B
nponete. PaccTosHme no BepTukanu Mexagy NpoBogamMu nepecekaroLLmxcs
BJ1 pomxHo 6bITb He MeHee: 0,1 M — Ha onope, 1 M — B nponeTe.

5.2.9.12 B mectax nepeceverus BJ1 go 1 kB mexay cobou moryT npu-
MEHATLCS MPOMEXYTOUHbIE OMOPbI U ONOPbI aHKEPHOMO TUNA.

Mpu nepeceyeHun BI1 no 1 kB mexay coboit B nponete MecTo nepe-
ceuyeHus criegyeT BblIbMpaTb Kak MOXHO Grvke K onope BeEpXHel nepece-
Katowen BJ1, npu aToM paccTosiH/e Nno ropusoHTany OT ornop nepecekar-
we BJT oo npoeoaos nepecekaemoit BJ1 npyu HanbonbLuem Mx OTKITOHEHWM
[OOIMKHO ObITb HE MeHee 2 M.

5.2.9.13 [pwu napannensHoOM nNpoxoxaeHun n conmkennn BIT go 1 kB
n BJ1 Bbiwe 1 kB paccTtosiHve Mexay HUMU MO rOpU3oHTanu AOIMKHO ObITb
He MeHee yKa3aHHbIX B 5.3.16.11.
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5.2.9.14 CosmecTHasa noaBecka nposoaos BJ1 oo 1 kB 1 Hensonupo-
BaHHbIX npoBogoB BJ1 go 20 kB Ha obLimx onopax AonyckaeTcs npu co-
6nogeHn cnepyroLmx yCroBui:

1) BJ1 o 1 kB fOMKHbI BBIMOMHATLCA MO pacyeTHbIM KNMMaTUYeCcKnm
ycnosuam BJ1 go 20 kB;

2) nposoga BJ1 go 20 kB gomxHbl pacnonaratbes Bbile npoBogos BJl
0o 1kB;

3) npoeoga Bl no 20 kB, 3akpennsemble Ha LWTbIPEBbLIX M30NATOpaXx,
OOMKHbl UMETbL ABOMHOE KpenseHue.

5.2.9.15 Tpu noaeecke Ha ob6wWmMx onopax npoeogoB BJ1 go 1 kB n
nposogos BJ1M 10 kB gormkHbl cobntogatbes cnepyowmne TpeboBaHus:

1) BJ1 go 1 kB gormkHbl BbIMOMHATLCA MO pacYeTHbIM KMMMaTU4ECKNM
ycnosuam BJ1 go 20 kB;

2) npoeoga BJIM 10 kB gomxHbl pacnonaratbCs, Kak NpaBuno, Bbille
nposogos BJ1 go 1 kB;

3) kpennenne nposogos BJIIM 10 kB Ha wTbipeBbIx n3onatopax AOrmk-
HO ObITb YCUMNEHHbIM.

5.2.9.16 [lpu nepeceyenun BJT go 1 kB ¢ BJ1 Beiwe 1 kB pacctosiHne
OT NpoBoAoB nepecekatowen BJT 0o nepecekaemon BJT gomkHO cooTBET-
cTBOBaTb TpeboBaHUsAM, NpuBeaeHHbIM B 5.3.16.2 1 5.3.16.8.

CeyeHuve npoBoaoB nepecekaemoi BJ1 4omMKHO NPUHUMATLCSA B COOT-
BeTcTBuM € 5.3.16.4.

5.2.10 lMepeceyeHuns, conuxeHusi, coBMecTHas nogBecka BJl
C FIMHMSAIMU CBA3M, NpoBoAHOro BewwaHus un PKY

5.2.10.1 Yron nepeceyenus Bl ¢ JIC? un JIMNB gomkeH ObiTb Mo BO3-
MOXHOCTM 6nn3ok k 90°. [INsi CTECHEHHBIX YCMOBMWI Yron nepeceyeHns He
HOPMUPYETCA.

Mop NMNB cnegyeT noHUMaTb NMMHWM NPOBOAHOMO BELLAHUS.

BosayLHble MMHUKM CBS3W NO HA3HAYEHWO NOAPA3AENATCa Ha NNHUK
mMexayropogHow TenedoHHon cBaA3u (aanee — MTC), nuHUM cenbckon
TenedoHHou cBaAsu (ganee — CTC), nMHUKM ropoacKkor TenedoHHON CBA3M
(aanee - I'TC), nuHuM npoBogHoro BellaHus (ganee — JMB).

Mo 3Ha4MMOCTH BO3AYLLIHbIE NIMHUK CBSI3W U NMPOBOAHOIO BELLaHNs Noa-
pasgensTcs Ha Knacchbl:

" Mop PK crnepyet noHMMaTb paaMovacToTHbI kabenb — kabenb, NpegHasHayYeHHbId Anst
nepefayv pagmo- 1 BuaeocurHanos. Ero npumeHsioT B kadecTse duaepa B aHTEHHO-(MAEPHbIX
YCTPOWCTBaX PagamonpUEMHUKOB, TEMNEBU3NOHHBIX MPUEMHUKOB, B CETSIX TENEMEXAHWUKM U T.4.

2 Mog NC cnenyeT noHMMaTb NMUHUKM cBsian MuHKcTepcTBa cBsian Pecny6nuku Benapyce v
OpYrux BeOOMCTB, a Takke NMHUK curHanusauum MuHmucTepcTea nyTen coobLLeHus.
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= nvmHum MTC n CTC: maructpanbHble nuHum MTC, coeguHsiiowme
MwuHck ¢ 06nacTHbIMK LIeHTpaMu 1 nocnegHe mexay cobon, n nuHumn be-
FNIOPYCCKOW Xene3How Soporu, Npoxoasiime BOOMb Xerne3HblX 4OPor 1 Mno
TEPPUTOPUM XKENEZHOAOPOXKHBLIX CTaHUMI (knacc |); BHYTPU3OHOBbIE NINHUN
MTC, coeguHsitolme pecnybnvkaHckne, kpaeBble U 06NacTHblE LEHTPHI
C paloHHbIMU LEEHTPaMK1 1 NocnegHne mexay cobon, u CoeaMHUTENbHbIE
nuHum CTC (knacc Il); aboHeHTckne nuHum CTC (knacc lll);

— nuHum 'TC Ha Knacckl He NoApasfaensoTes;

= JWHUKU NPOBOOHOrO BelUaHus: UAEpHbIE NIMHUM C HOMUHAIbHbLIM
HanpsbkeHneMm Bbiwe 360 B (knacc |); dvaepHble NMHUKM C HOMUHATBHbBIM
HanpshkeHnem o 360 B n aboHeHTckue nuHum ¢ HanpskeHnem 15 n 30 B
(kmacc II).

5.2.10.2 PaccrtosiHMe no BepTuKkanu oT nposogdoB BJ1 go nposogos
unu nogeecHbix kabenen JIC n JIMB B nponete nepecevyeHns npu Hauv-
Oonbluen cTpene nposeca nposoaa BJ1 4omkHO ObITh:

- ot CUI n n3onupoBaHHbIX NPOBOAOB — HE MeHee 1 M;

- OT HEeM30nMpPOBaHHbIX NPOBOAOB — He MeHee 1,25 M.

5.2.10.3 PaccrtosHve no BepTukanu oT nposogoB BJ1 oo nposogos
unun nogsecHbIx kabenen J1C unu JTNB npu nepeceyeHnmn Ha obLuer onope
[OMKHO ObITb:

- mexay CUM n JIC nnm JINB - He meHee 0,5 m;

- Mexay HeusonupoBaHHbIM nposogoM BT u JIMNB - He meHee 1,5 M.

5.2.10.4 MecTo nepeceveHus nposogos BJI ¢ nposogamu unu nog-
BecHbIMU Kabenamu JIC u JINB B nponeTe AOMKHO HaXOAUTLCS MO BO3MOX-
HocTu Brivke k onope BJ1, HO He MeHee 2 M OT Hee.

5.2.10.5 llepeceyenue BJ1 c JIC un JINB moxeT ObITb BbIMNOMHEHO MO
OOHOMY U3 CrNeayLMX BApMaHTOB:

1) nposogamu BJ1 n nsonvposaHHbiMu nposogamm J1C v IMB;

2) nposogamu BJ1 n nogsemHbiM nnv nogsecHeiMm kabenem J1C u JB;

3) nposogamu BJ1 u HemsonupoBaHHbIMK nposogamu J1C v J1NB;

4) noasemHou kabenbHol BcTaBkon B BJ1 ¢ n3onnpoBaHHbIMK U HEN30-
nuposaHHbIMK nposogamu J1C n JIMNB.

5.2.10.6 [lpu nepeceyeHnn nposogos BJl ¢ M3onupoBaHHbLIMK NPOBO-
namu J1C u JIMNB gomkHbl cobntopaTtbes criegytowmne TpeboBaHus:

1) nepecedvenne BJIV c JIC n JINB MOXeT BbINOMHATLCS B Nponerte u
Ha onope;

2) nepeceveHvie HensonMpoBaHHbIX nposogoB BJ1 ¢ nposogamu J1C,
a Takke ¢ nposogamu JINB HanpskeHneM Bbiwe 360 B fomkHO BbINon-
HATbCS TONbKO B nporneTe. [NepeceyeHne Hen3onNMpoBaHHbIX MPoBoaoB Bl
¢ nposogamu JIMNMB HanpshkeHvem o 360 B MOXeT BbINOMHATLCA Kak B
nporere, Tak u Ha obLLer onope;
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3) onopsl BJ1, orpaHnuvBatome nponet nepeceyenus ¢ J1IC marnctparnb-
HbIX M BHYTPM3OHOBLIX CETEN CBSA3N U coeguHuUTenbHbiMU nuHuamn CTC,
a Tawke JIMB HanpsxeHuem Bbiwe 360 B, gormkHbI BbITb aHkepHoro Tuna. Mpu
nepeceveHun Becex octaneHbix JIC n JTMB gonyckatotes onopsl BT npomexy-
TOYHOTO TWMNA, YCUIEHHbIE JOMONHUTENBLHOW NPUCTaBKOW UM NMOAKOCOM,;

4) nposoga BJ1 gomkHbl pacnonaratbcs Hag nposogamu J1C u JIMNB.
Ha onopax, orpaHy4MBatoLLMX NPOMET nepeceveHunsi, Hen3onMpoBaHHbIe
BJ1 gomkHbl uMeTb ABoniHoe kpenneHue, CUIM 3akpennsieTcs aHKepHbIMU
3axxumamu. Mpoeoga J1C u JIMB Ha onopax, orpaHnMYMBaoLLMX NPONeT ne-
peceyeHnsi, JOMKHbI MMETb OBOMHOE KpenrneHue. B ropogax n nocenkax
ropoackoro Tuna BHoBb cTposilumecs J1IC m JIMNMB gonyckaeTcsa pacnonaratb
Hap npoBogamu BJ1 HanpsbkeHnem o 1 kB.

5.2.10.7 Tlpu nepeceyeHnn nposogos BJl ¢ nogsemHbIM mnu nopgec-
HbIM kabenem J1C v JIMNB gormkHbl BINOMHATHCS crieayolme TpeboBaHus:

1) pacctosiHne OT MOA3EMHOM YacTyu MeTanfmMyeckon unm xenesobe-
TOHHOW OMOpPbI 1 3a3eMNUTENs 4EPEBAHHON ONOpPbI A0 NOA3EMHOro kabensi
J1C n JIMNB B HaceneHHon MeCTHOCTN AOIMKHO ObITb, Kak NpaBumno, He Me-
Hee 3 M. B CTECHEHHbIX YCMOBUSX LOMYCKAETCS YMEHbLUEHUE 3TUX pac-
CTOSAHWUIA A0 1 M (MpK ycnoBumn AOMYCTUMOCTM MeLlaroLmnx BnusiHuA Ha J1C
n JINB); npu atom kabenb fomKeH ObiTb NPONOXEH B CTanbHou Tpybe nnm
MOKPbIT LUBENNEPOM WK YIMOBOW CTanbio No AnvHe B 06e CTOpOHbI OT
onopbl He MeHee 3 M;

2) B HeHaceneHHoW MEeCTHOCTU pacCTOsSHUE OT MOA3EMHOM YacTu uUnm
3azemnuTtens onopbl BJT o nogsemHoro kabens J1IC n NIMB gormkHo ObiTb
He MeHee 3Ha4YeHWI, NpMBEAEHHbIX B Tabnuue 5.2.7;

Ta6nuua 5.2.7 - HaumeHbLLee paccTosiHUE OT NOA3EMHON YacTu U
3aszemnutens onopbl BJ1 o noasemHoro ka6ens JIC u JIMNB B HeHaceneHHoOM

MeCTHOCTU
HaunmeHbluee paccTosiHie, M, OT NoAg3eMHOro Kabens
JIC n NINB
OKBMBaneHTHoe -
YAErnbHOE [0 3a3eMMAUTENS UM AO NOASEMHON
COMpOTMBIEHNE 3eMMU, NOM3EMHOI YacTH Hactm FlepeBﬂHHOVlv
Om-m Xene3o06eTOHHON 1 Onopel, He NMetoLLen
o 3a3eMnsoLLIero
MeTannM4eckor onopsbl oLl
yCcTpoicTBa
o 100 10 5
Bonee 100 o 500 15 10
Bonee 500 go 1000 20 15
Bonee 1000 30 25
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3) nposoga Bl gomkHbl pacnonaratbCs, Kak npaBuno, Hag noasec-
Hblm kabenem J1C v NMB (5.2.10.6, nyHKT 4);

4) coegunHeHue nposoaos BJl B nponeTte nepecevyeHns ¢ NOABECHbIM
kabenem JIC u JINB He ponyckaeTtcs. CeveHne Hecywen xunsl CUT
[OMXHO ObITb HE MeHee 35 MM?; cevyeHne ocHoBHoOW xunbsl CAIN 6e3 oT-
[EenbHOro HecyLlero anemMeHTa — He MeHee 25 MMm2. HensonvpoBaHHbIe
nposoga BJ1 gomkHbl 6bITb MHOrOMPOBOMOYHBIMY CEYEHUEM HE MEHEE:
anoMuHmneBble — 35 MM?, cTaneantoMuHMeBble — 25 MM?;

5) meTtannuyeckasi obonoyka nogBecHoro kabens n Tpoc, Ha KOTOPOM
noagelleH kabenb, AOMKHbI ObITb 3a3eMreHbl Ha onopax, orpaHM4MBaio-
LUMX NPONET NepeceyeHus;

6) paccTosHMe MO ropM3OHTanNu OT OCHOBaHUs kabenbHon onopbl J1IC
n NNMNB po npoekuun Gnvkanwero nposoga BJ1 Ha ropusoHTanbHyto nno-
CKOCTb [JOMMKHO OblTb He MeHee Haubomnbluen BbICOTbl OMOPbI Nponerta
nepecevyeHus.

5.2.10.8 [llpu nepecedeHnn BIIN c HeusonnpoBaHHLIMKM NPOBOAAMU
JIC n JINB pormkHbl cobntogaTecs cnegyroLme TpeboBaHus:

1) nepeceyenue BJIN ¢ JIC n JIMB MOXeT BbINOMNHATLCS B NPOMeTe u
Ha onope;

2) onopsbl BJ1N, orpaHunymBatowme nponet nepecedenust ¢ JIC maru-
CTpanbHbIX U BHYTPU3OHOBbLIX CETEN CBS3U U C COEANHUTENBHLIMY NUHUS-
mu CTC, pormkHbl 6bITb aHkepHoro Tuna. Npu nepecevyeHMn Bcex ocTanb-
Hbix JIC 1 NNMNB Ha BV gonyckaetcsi npuMeHeHne NpoOMeXXyTOYHbIX Onop,
YCUMEHHbIX AONOMHUTENBHON NMPUCTaBKOW MUIU MOAKOCOM;

3) Hecywas xwuna CUNM mnnn xryta CUIM 6e3 oTaenbHOro HecyLlero ane-
MEHTa Ha y4yacTke nepeceyeHns AormkHa MMETb koadhnLMEHT 3anaca npoY-
HOCTW Ha pacTshKeHMe Npu HaMbOrbLLMX pacyHETHbIX Harpy3kax He MeHee 2,5;

4) nposoga BIMU pomkHbl pacnonarateca Hag nposogamu J1IC v JTB.
Ha onopax, orpaHuumBaloLmMx nNporneT nepeceyeHusi, Hecylme nposoaa
CUIM gomkHbl 3aKpennaTbCs HATsHKHbIMKU 3axkumamu. [Nposoga BI1M go-
nyckaetcs pacnonaratb nog nposogamu JIMB. Mpu atom nposoga J1MB Ha
ornopax, orpaH1YMBaloLLKMX NPOSET NEPeceYeHus], JOMKHbI UMETb ABOWHOE
KpenneHwe;

5) coeguHeHune Hecyuwen xunbl CUM n ocHoBHbIX xun CUT 6e3 oT-
[enbHOro Hecyllero anemeHTa, a Takke nposogos JIC v NNMB B nponeTtax
nepeceveHnst He JOMyCcKaeTCs.

5.2.10.9 [lpu nepecevyeHnn HeEN30nMpPOBaHHbIX NpoBodoB BJl ¢ Henso-
nupoBaHHbIMK nNposogamu JIC u JIMNB gormkHbl cobritogatbesa cregytowme
TpeboBaHUs:

1) nepeceyenne nposogos Bl ¢ nposogamu JIC, a Takke npoBogamu
JIMNB HanpsxeHnem Bbiwe 360 B [OMKHO BbINOMHATLCS TOMBKO B MPOrieTe.
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Mepecevyenne nposogos BJT ¢ aboHeHTCKkMMY 1 DUAEPHBIMU MUHUSMU
JINB HanpsxeHvem o 360 B gonyckaeTcst BbINONHATL Ha ornopax BJl;

2) onopsbl BJ1, orpaHuymBatoLLne nponeT nepeceyeHmns, JOMmKHbI ObITb
aHKepHOro T1na;

3) npoBoga J1C, kak cTanbHble, Tak U U3 LIBETHOrO MeTanna, AOMmKHbI
MMeTb KO3 ULMEHT 3anaca NPOYHOCTU Ha pacTsKeHne Npu HanbonbLUNX
pacyeTHbIX Harpyskax He MeHee 2,2;

4) nposoga BJI1 pomxHbl pacnonaratbcst Hag nposogamu JIC un JMB.
Ha onopax, orpaHnM4MBaowmnx NponeT nepecevyeHunsi, HemsonupoBaHHbIE
nposoga BJ1 gormkHbl nmeTb ABoriHoe kpensieHue. MNposoga BJ1 Hanpsxe-
Huem 380/220 B v Huxe gonyckaeTcs pacnonaratb nog nposogamu J1MB u
nunHui I'TC. Mpwu atom nposoga JIMB n nununi T'TC Ha onopax, orpaHnyu-
BaKLUUX NPONET NepeceveHuns, AOMMKHbI MMETb ABOVHOE KpenrneHue;

5) coeguHeHne HensonmpoBaHHbIX NpoBogoB BJIl, a Takke nposBoaos
J1C n JIMNB B nponeTtax nepeceyeHns He gonyckaertcs. [Nposoaa BJ1 gork-
Hbl ObITb MHOTOMPOBOMIOYHBIMY C CEYEHUSIMU HE MEHee: artoMUHNEBbIE —
35 MMm?, cTaneantoMuHueBble — 25 MM2.

5.2.10.10 [pu nepeceveHnn nogleMHon kabenbHon BcTaBkn B BJ1 ¢
HEeN30nMpoBaHHbLIMU 1 U30NMPOBaHHbIMK NpoBogamMu J1IC u JINB gormkHbI
cobntopaTtbes crnegytolmne TpeboBaHns:

— paccTtosiHMe OT noaseMHon kabenbHon BcTaBku B BJT go onopsl J1C
n JIMNB n ee 3azemnutens OomkHO ObITb He MeHee 1 M, a Npu Npoknaake
kabensa B n3onupytowlen Tpyde — He meHee 0,5 wm;

— paccTosiHMe MO ropU3OHTaNM OT OCHOBaHUSA kabenbHon onopbl BJl
0o npoekuun onwkanwero nposoga JIC m JIMB Ha ropnsoHTanbHy nro-
CKOCTb [OIMKHO ObiTb HE MeHee HaubornblUel BbICOTbl OMOpbl Nporeta
nepecevyeHus.

5.2.10.11 PaccTtosHvue no ropu3oHTanu mexgy nposogamun BIIA un
nposogamu J1C n JINB npu napannensHOM NPOXOXAEHUU Unu conmxeHnm
[OOMKHO ObITb HE MeHee 1 M.

Mpu conmxennn BI1 ¢ Bo3aywHeiMu J1C 1 JIMB paccTosiHne no ropusoH-
Tanu mMexay HensonupoBaHHbIMY Nposogamu BJ1 v nposogamu J1C v JITB
OOMKHO OblTb HE MeHee 2 M. B CTECHEHHbIX YCMOBUSIX 3TO pacCTOsiHME
ponyckaercs ymeHbWwWnTb 70 1,5 M. Bo Bcex ocTanbHbIx Criy4asx paccTtosi-
HUE MeXay NMUHUAMU JOIMKHO ObiTb HE MEeHee BbICOTbl Hanbornee BbICOKOM
onopsl BI1, JIC n JTNB.

Mpu conmwkennn BJ1 ¢ nog3emMHbIMK UK noaBecHbIMK kabenamum J1C n
JINB pacctosiHua Mexay HMMU OOMKHbI MPUHUMATLCA B COOTBETCTBUM C
5.2.10.7 (nyHkTBI 1 11 5).

5.2.10.12 Co6nwmxeHue BJl ¢ aHTEHHbIMM COOPYXEHUAMU Nepeaato-
LWMX PAAUOLIEHTPOB, MPUEMHbBIMU PaAMOLIEHTPaMU, BblAENEHHbIMU Npu-
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€MHbIMW MyHKTamMu NPOBOAHOMO BeLLaHUS M MECTHbIX Paauoy3rioB He
HOPMUpPYETCH.

5.2.10.13 TllpoBoaa ot onopsbl BJ1 oo BBOAa B 30aHWe He AOMKHbI Ne-
pecekatbcs ¢ nposogamu oreeterneHun ot J1C u JMNB, n ux cnepyet pac-
nonaratb Ha ogHoM ypoBHe unu Bbiwe J1C n JIMNB.

PaccTosiHue no ropusoHTanu mexgy nposogamu BJ1 n nposogamu J1C
n JINB, TeneBM3NOHHbIMU Kabensmu 1 cnyckamu oT paguoaHTEHH Ha BBO-
[ax AoMmKHO ObiTb He MeHee 0,5 M ansa CUM n 1,5 M ansa HemMsonMpoBaH-
HbIX Nposogos BJ1.

5.2.10.14 CoBmecTHasi nogBecka NoABECHOMo kKabensi cenbckon TenedpoH-
How cBsi3n 1 BITV ponyckaeTcsa npy BeIMONMHEHNM CriedyroLwpmx TpeboBaHuiA:

1) Hecywwmi anemeHT CUIN gomkeH ObiTb M30NMPOBaHHBIM;

2) pacctosHue ot CUIM go noasecHoro kabens CTC B npornete v Ha
onope BIMW gomkHo 6biTb He meHee 0,5 M;

3) kaxpas onopa BITV gomkHa nmeTb 3asemnsioLLee yCTPOMUCTBO, Npu
3TOM COMPOTUBIIEHME 3a3eMIIEHUST AOMKHO ObITh He 6onee 10 Owm;

4) Ha kaxpow onope BJIM pomkHO ObITb BLIMOMHEHO MOBTOPHOE 3a-
3emneHne PEN-NpoBOAHMKA;

5) Hecywwmi kaHaT TenedoHHOro kabernsi BMeCTe C MeTarnnn4ecknmM cetya-
TbIM Hapy>KHbIM NMOKPOBOM Kabensi JormkeH ObITb NPUCOEOMHEH K 3a3eMmnuTe-
IO Ka>XKJ0W Onopbl OTAENMbHLIM CAMOCTOATESNbHBIM MPOBOAHUKOM (CMyCKOM).

5.2.10.15 CoBmecTHasi nogBecka Ha ObLLMX onopax HeM3onMpoBaH-
HbIX npoBogos BJ1, J1C n JIMNB He gonyckaeTcs.

Ha o6Lwmx onopax gonyckaeTcs COBMeCTHasi NoABeCKa HEN30NMPOBaH-
HbIX MpoBoAoB BJ1 n nsonmpoBaHHbix nposogos JMB. MNpy aTOM AOMKHbI
cobnogartbes creayoLme yCrnoBus:

1) HoMMHanbHOe HanpsixeHune BJT gomkHo 6biTe He Gonee 380 B;

2) HoMuHanbHoe HanpsxeHue JTNB gomkHo 6biTe He 6onee 360 B;

3) pacctosHMe oT HwxkHKX nposogos JIMB go 3emnu, mexay uensamm
JIMB 1 ux npoBogamMm OOMKHO COOTBETCTBOBATL TPEOOBaAHUAM OENCTBYHO-
wmx npasun MuHceasm Pecnybnuvkm benapych;

4) HeunsonupoBaHHble npoBoga BJ1 gomkHbl pacnonaratbCcs Hag npo-
Bogamu JMB; npy 3TOM paccTosiHUe Mo BepTMKann OT HWXKHEro nposoaa
BJ1 no BepxHero npoeoga JIMB gomkHo ObiTb Ha onope He MeHee 1,5 M,
a B nponete — He MeHee 1,25 m; npu pacnonoxeHun nposogos JIMNB Ha
KPOHLITEMHAxX 3TO paccTosiHMe MPUHMMAaETCsl OT HWbKHero nposoga B,
pPacrnosioKEHHOro Ha TOM e CTOPOHeE, YTo 1 nposoga J1MB.

5.2.10.16 Ha o6wunx onopax [OnyckaeTcs COBMECTHasa MNoAaBecka
CWTM BIIN ¢ HensonmpoBaHHbIMU MK M30NMpoBaHHbLIMK nposogamu J1IC n
JINB. Mpun aTOM AomkHbI cobnogaTbesa crieayroLme yCrnoBus:

1) HomuHanbHOe HanpsixeHne BITN gomkHo 6biTh He 6onee 380 B;
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2) HomuHanbHoe HanpsixeHwue JIMNB gomkHo 6bITh He bonee 360 B;

3) HOMuHanbHoe HanpsxeHue JIC, pac4yeTHoe MexaHu4eckoe Hanps-
xeHue B nposogax J1C, pacctoaHusa ot HuxkHUX nposogos J1IC n JIMNB go
3eMnu, Mexay LensiMu 1 x NpoBoAaMm1 AOMKHbI COOTBETCTBOBaTL Tpebo-
BaHWUsIM AeicTBYOLWMX npaBun MuHceasn Pecny6nvku Benapyce;

4) nposoga BJIN go 1 kB gomxkHbl pacnonaratbcs Hag nposogamu J1IC
n JIMNB; npu aToM paccTosiHue no BepTukanu ot CUIN oo BepxHero nposoaa
JIC v JIMNB He3aBMCUMO OT MX B3AUMHOIO PACMoNOXEHUS AOMKHO ObiTh He
meHee 0,5 M Ha onope 1 B nponeTte. MNMposoaga BJTIN n JIC u JTNB pekomek-
[yeTcs pacnonaratb no pasHbiM CTOPOHaM OMopbl.

5.2.10.17 CoBmecTHas nogBecka Ha OOLMX Onopax HeM3onMpoBaH-
HbIx npoBoaoB BJ1 u kabenen J1C He gonyckaetcsa. CoBMecTHas nogsBecka
Ha obwux onopax nposoaos BJ1 HanpsxkeHnem He 6onee 380 B n kabenen
JINB ponyckaetcsa npu cobnoaeHmn ycnosuin, oroBopeHHbix B 5.2.10.15.

OnTtuyeckne BorokHa OKHH pomxHbl yaoeneTBopATb TpeboBaHUsM
5.3.12.151n 5.3.12.16.

5.2.10.18 CoBmecTHas nogsecka Ha obLumx onopax nposogos BJl Ha-
npsikeHnem He 6onee 380 B 1 npoBoaoB TenemexaHuky JoMyckaeTcs npu
cobntogeHun Tpebosanuin 5.2.10.15 1 5.2.10.16, a Takke ecnu Lenu Tene-
MEXaHWKWN He NCMOMb3YHTCS Kak KaHanbl MPOBOAHOW TenedOoHHOW CBSA3N.

5.2.10.19 Ha onopax Bl (B/1N) ponyckaeTcsi nogBecka BOMTOKOHHO-
ontuyecknx kabenen ceasn (OK):

- HewmeTtannuyeckmx camoHecyLumx (OKCH);

— HeMeTannMyeckmx, HaBMBaeMbIX Ha dhasHbI nposog unu xryt CUM
(OKHH).

MexaHun4yeckne pacyetbl onop BJT ¢ OKCH n OKHH pomxHbl npoBo-
ONTbCSA ANSA UCXOAHbIX YCMNOBUIA, yka3aHHbIX B 5.2.3.1 1 5.2.3.2.

Onopel BJ1, Ha koTopbix noggeLumsatoT OK, 1 nx 3aKkpenneHuns B rpyHTe
OOMXKHbI ObITb paccynTaHbl C Y4ETOM BO3HUKAKOLWMUX NPU 3TOM AOMNOMHK-
TenbHbIX Harpy3ok.

PacctosaHne ot OKCH go noBepxHOCTM 3eMnn B HAacerneHHOW 1 HeHa-
CerneHHol MEeCTHOCTU AOIMKHO ObITb He MeHee 5 M.

PaccTosiHne mexay nposogamm BJ1 no 1 kB u OKCH Ha onope 1 B npo-
neTe JOMmKHO ObITb He meHee 0,4 M.

5.2.11 NepeceyveHus n conmxkeHuns BIl c HXeHepHbIMK
COOpYXEeHUAMM

5.2.11.1 Tlpun nepecevyeHnn n napannensHom cnegosaHum BJT ¢ xe-
Ne3HbIMN 1 aBTOMOOUIbHBIMY [lOpOraMy JOSKHbI BbIMONHATLCA TpeboBa-
Hus 5.3.18 1 5.3.19.
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[MepeceyeHnss MOryT BbIMOMHATLCA TaKkKe MpuM NOMOLM KabenbHoM
BCTaBku B BJI.

5.2.11.2 Tpwu conmxeHun BJT ¢ aBTOMOOUMbHBIMU JOpOramMmn paccTosi-
HMe oT npoBoaoB BJ1 40 AOPOXHbBIX 3HAKOB M UX HECYLLMX TPOCOB AOIMKHO
ObITb He MeHee 1 M. Hecylupne Tpocbl AOMKHbI ObITb 3a3eMIIEHbI C COMNPO-
TUBIMEHMEM 3a3eMSAOLLErO yCTpoiicTBa He 6onee 10 Om.

Mpu ycTpolicTBe HapyXXHOrO OCBELLEHUS Ha Onopax B HacerieHHON
MECTHOCTWM OMOopbI Ha yruuax 1 Joporax criegyeT pacnonaratb: B CTECHEH-
HbIX YCNoBUAX — Ha paccTtosHum 0,6—1 M OT Kpasi MPOe3Xen YacTn C orpax-
[eHneM, B HECTECHEHHbIX YCMOBUAX — HEe MeHee 2,5 M 6e3 orpaxaeHus.

5.2.11.3 Tlpwu nepeceyeHnn n conmkeHnn BJT ¢ KOHTAKTHbIMU MPOBO-
[aMu 1 HeCyLLMMY TpocaMmn TpamBalHbIX Y TPONNenOyCHbIX MUHWUIA JOMXK-
Hbl cobniogaTtbca cneayowme TpeboBaHUs:

1) BJ1 gormkHbI, kKak NpaBunno, pacrnonaratbCs BHE 30HbI, 3aHATOW COO-
PY>KEHUSIMU KOHTAKTHbIX CETEN, BKIKOYasa Onopbl.

B atoi1 30He onopbl BJT gomkHbl 6bITb aHKEPHOro TUNa, a Hensonupo-
BaHHble NPOBOAA MMETb ABONHOE KPEMMeHUe;

2) npoBoga BJ1 gomkHbl ObITb pacnonoXeHsl Hag HECYLLMMU TpocaMu
KOHTaKTHbIX npoBoAoB. Mposoaa BJ1 gomkHblI ObITb MHOrOMPOBONOYHBIMM
C CeYeHVeM He MeHee: anioMuHueBble — 35 MM?, cTaneantoM1MHUEBbIE —
25 mm?, Hecywas xwuna CUIM — 35 mm?, cedeHne ocHoBHOWM xunbl CUIN 6e3
OTAENbHOIO HECYLLEro areMeHTa — He MeHee 25 Mm2. CoeguHeHUe npo-
BogoB BJ1 B nponeTtax nepeceyeHnsi He 4OMyCcKaeTcs;

3) pacctosaHue ot nposofoB BJl npu Hambonbluen cTpene npoBeca
OOMKHO ObITb He MeHee 8 M [0 ronoBkW penbca TpamBaviHOW NINHUKN 1
10,5, M — 0O npoesxen YacTn ynuLbl B 30He TPONnendyCcHOM NUHUK.

[Mpu aToM BO BCeEX cny4vasix pacctosHue oT nposoaos BJ1 oo Hecyuero
TpOCa UNKN KOHTAKTHOro NPOBOAA AOMKHO ObiTb HE MeHee 1,5 Mm;

4) nepeceyeHue BJT ¢ KOHTaKTHbIMM NPOBOAAMY B MECTax pacnonoxe-
HWS MOMNEepeYrH 3anpeLuaeTcs;

5) coBmecTHasi noABecka Ha ornopax TPonnenbyCHbIX TMHUA KOHTAKTHBIX
nposozoB 1 nposogoB BJI1 HanpspkeHvem He 6onee 380 B monyckaetcst npu
cobnogeHn crneayLLmMx YCroBUIA: OMNopbl TPONNENBYCHBLIX NIMHUA [OMKHbI
UMETb MEXaHNYECKYH MPOYHOCTb, JOCTaTOYHYHO Ans nogBeckn nposoaos BJ,
paccTosiHue mexay nposogamm BI1 v KpOHLLTEHOM M YCTPONCTBOM Kpenne-
HMS HECYLLIEro TPOCa KOHTaKTHbIX MPOBOAOB AOIMKHO ObITh HE MeHee 1,5 M.

5.2.11.4 Tlpu nepeceyeHun n conuxennn Bl ¢ kaHaTHBIMKM foporamu
1 HaA3eMHbIMU MeTanMyecknmmn TpybonpoBogamMm A0IMKHbI BbINOMHATHCS
cnegywowme TpeboBaHus:

1) BJl pomkHa npoxoauTb nog KaHaTHOW Aoporow; npoxoxaeHue Bl
HaJ KaHaTHOW JOPOron He OoMnycKaeTcs;
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2) KaHaTHble OOpOrM AOMMKHblI UMETb CHU3Y MOCTKU UMM CETKU OIS
orpaxaeHusa nposogos BJT;

3) npu npoxoxgeHun BI1 nog kaHaTHOM Aoporon unu nog Tpybonpo-
BoA4oM nposoga BJ1 4omkHbl HAX0AUTLCA OT HUX Ha PacCTOAHUU: He Me-
Hee 1 M — NpuW HaMMeHbLLEN CTperne nNpoBeca NPOBOAOB 40 MOCTKOB WUn
orpaxgatLumnx CeToK KaHaTHOW Jopory unu oo TpybonpoBoaa; He MeHee
1 M — npu HanbonbLLEe cTpene npoeeca 1 HanbonbLLIEM OTKINOHEHUN NPO-
BOJOB [0 3MIEMEHTOB KaHaTHOM Jopory unu ao Tpybonposoaa;

4) npu nepeceyeHun BJ1 ¢ TpybonpoBoaoOM paccTosiHne OT NpPOBOAOB
BJ1 npn ux Hambonbluen cTpene npoBeca A0 3neMeHToB Tpybonposoaa
OOIMKHO ObITb He MeHee 1 M. Onopbl BJ1, orpaHyymBatowwme nponet nepe-
ceyeHus ¢ TpybonpoBoaoOM, AOMKHbI ObITb aHKepHoro Tuna. Tpybonposos
B MporeTe nepecevyeHns OOMmKeH ObITb 3a3eMreH, CONpOTUBIEHNE 3a3eM-
nutens — He 6onee 10 Ow;

5) npu napannensHoMm cnegoBaHum BJ1 ¢ kaHaTHOW Aoporon unu Tpy-
6onpoBOAOM paccTosHMe Mo ropu3oHTanu ot nposogos BJ1 oo kaHaTHOM
goporun unu Tpyéonposoaa OOMKHO BbITb HE MEeHee BbICOTbI OMOpPbIl, a Ha
CTECHEHHbIX y4acTKax Tpacchl Npy HanbosbLLEM OTKIIOHEHWUU NPOBOAOB —
He MeHee 1 M.

5.2.11.5 Tpu cbnwmxeHnn BJ1 c noxapo- v B3pbiBOONACHbIMK YyCTa-
HOBKaMu 1 C a3pogpoMamu criefyeT pyKOBOACTBOBaTLCS TpeboBaHMAMU
5.3.24 1 5.3.27.

5.2.11.6 lpoxoxgeHve BJ1 o 1 kB ¢ HemsonvpoBaHHbIMWU MPOBO-
OaMu He JOMnycKaeTcs No TEPPUTOPUSIM CMOPTUBHBIX COOPY>KEHWM, LLUKON
(oblieobpasoBaTenbHbIX U MHTEPHATOB), TEXHUYECKUX YYWUMULL, OETCKMX
OOLLKOMbHBIX YYPEXOEHUN (OETCKUX ACNen, 4ETCKMX cagoB, AETCKUX KOM-
O1HaTOB), AETCKMX JOMOB, AETCKNX UTPOBbIX MMOLLIAA0K, @ TAKKE MO Teppu-
TOPUSIM AETCKMX 0300POBUTENBHbIX Narepei.

Mo Ha3BaHHbIM TEPPUTOPUSIM (KPOME CMOPTMBHBIX U UIPOBLIX MoLa-
OOK) gonyckaetcs npoxoxaeHue BITA npu ycnosun, 4to Hynesas xuna
CUIM pomkHa GbITb M30NMPOBAHHOM, a NOSHas ee NPOBOAUMOCTb AOIMKHA
ObITb HE MeHee NpoBoAMMOCTU dpasHol xunbl CUMT.

5.3 BospgyluHble NMMHUK aneKkTponepeaaymn HanpspkeHuem Bbiwe 1 kB
5.3.1 ObnacTb NpMMeHeHUsA

5.3.1.1 Topgpasgen 5.3 HacToqwero TKIT pacnpocTpaHaeTcs Ha BO3-
OYLUHbIE NUHUK 3nekTponepeaayn HanpsbkeHveM Beiwe 1 kB n go 750 kB,
BbINOSHSAEMblE HEU30NMPOBAHHLIMW MPOBOAAMM, U HaMNpsHKEHNEM BbIlLE
1 kB n go 10 kB, BbINnonHseMble NPOBOAAMM, MOKPLITBIMY 3aLUTHOW N30-
nunpytoLen 000NOYKON.
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TpebosaHus k BJT ¢ Hem3onupoBaHHbIMM NTPOBOAAMMN PACMPOCTPAHAIOT-
ca 1 Ha BJ1 cooTBeTCTBYIOLLErO HaMPSHXeHWs, BbINOMHAEMbIE NPOBOAAMU
C 3alUMTHOW M3onupytoLlern 06onoYKkor, Kpome TpeboBaHun, cneLmanbHO
OrOBOPEHHbIX B COOTBETCTBYOWMX pasaenax TKI1.

HacToswmin pazgen He pacnpocTpaHseTCsl Ha ANeKTpUYeckue BO3ayLL-
Hbl€ TIMHUK, COOPYXeHue KoTopblx onpeaenserca apyrummu THIA (KoHTakT-
Hble CETV ANEKTPUMULMPOBAHHbIX XENe3HbIX JOPOr, TpaMBasi, Tponnendyca;
BJ1 ons anekTpocHabxeHus curHanusaunm, LeHTpanusaumm 1 6rnokMpoBKu
(nanee — CLB); BJ1 HanpsixeHnem 6—35 kB, CMOHTVMpOBaHHbIE Ha onopax
KOHTaKTHOW CEeTU U T.M.).

KabenbHble BcTaBkn B BJ1 JOMKHBI BBINOMHATLCS B COOTBETCTBUM C
TpeboBaHnamu 5.3.9.8 n rmasel 2.3 [2].

5.3.1.2 K BO3AyLIHOWN NUHUK 3neKkTponepenayy HanpsKeHneM Bbille
1 kB B HacToawem TKI1 oTHeceHO yCTPOMCTBO AN Nepepavn 3nekTpo-
3HEeprvm No NPoBoAaMm, PacronoXeHHbIM Ha OTKPbITOM BO34yXe U NpuKpe-
NAEHHBLIM NPY MOMOLL U30NMPYIOLLMX KOHCTPYKLMIA 1 apMaTypbl K onopam,
HEeCYLLUM KOHCTPYKLMSAM, KPOHLITENHAM W1 CTOMKAM Ha MHXEHEPHbIX COO-
pyXeHusix (MocTax, nyTenposogax u T. n.).

3a Havano u koHey BJT (BJ1M) npuHumatotcs:

- y 3PY - mecTo BbIXxofa npoBoa 13 annapaTHOro 3axuma, npucoe-
OVHAEMOro K NPOXOAHOMY M30MNATOpY;

- y OPY ¢ nuHenHbIMK nopTanamy — MeCTO BbiXoAa NPoBoAa U3 3aXu-
Ma HaTSHKHOWM r’MpnsaHAabl N30NMATOPOB Ha NMMHENHOM nopTane B cTopoHy BJl;

-y KTl - mecTo KpenneHus nposoga kK nsonsatopy KTl unm mecto
BbIXO[a NMPOBOAA U3 annapaTHOro 3aXnma;

— y Tl ¢ BbIHOCHbIM pasbeguMHUTENEM — MECTO BbiXxoda MpoBoaa u3
annapaTHOro 3axuma, NpPMCcoeanHAEMOro K pasbeanHUTENIo.

5.3.1.3 CoctosiHue BJ1 B pacuyeTax MexaHM4YeCcKom 4acTu:

1) HOpManbHbLIN PEXUM — PeXum nNpyu HeobopBaHHbLIX NPoOBOAAX, TPO-
cax, rmpnsiHaax U3onsaTopoB U TPOCOBBIX KPEMMEHUsX;

2) aBapuiHbI pexum — nNpy 060pBaHHbLIX OAHOM WUIN HECKOSBKMX MPOo-
BOAAX WUINK Tpocax, MmpnsiHaax n3onsiTopoB 1 TPOCOBbIX KPENmeHui;

3) MOHTaXHbI pPEXMM — B YCMOBUSX MOHTaxa ornop, NpoBOAOB U
TPOCOB.

5.3.1.4 o ycrnosusim Bo3aencTBus BeTpa Ha BJl pasznuyaroT Tpy TMna
MECTHOCTH:

— OTKpbITble Mobepexbsi 03ep, BOOAOXPaAHWMULL U ApYrue OTKPbITbIe
mMecTHocTH (A);

— TOPOACKME TEeppUTOpPUU, NECHblE MacCuBbl W APYrMe MECTHOCTMH,
pPaBHOMEPHO MOKPbITbIE NMPENATCTBUAMU BbICOTOM HE MeHee 2/3 BbICOThI
onop (B);
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— TOPOACKME panoHbl C 3aCTPOMKOW 3a4aHMsMU BbicOTOM Gonee 25 m,
NpPOCEKMN B NECHbIX MaccuBax C BbICOTOW AepeBbeB HGornee BbICOThI OMNOp,
oporpaduyecku 3aLuLLeHHbIEe U3BUNNCTbIE N Y3KUE CKIOHOBbIE AOMWHbI U
ywenbs (C).

BosgyliHas nuHUS cYnTaeTCsl pacnofioXXeHHOW B MECTHOCTM OAHHOMO
TMNa, ecny aTa MeCTHOCTb COXpaHSIeTCsl C HaBeTPeHHOW CTOpoHbl BJ1 Ha
paccTosiHMK1, paBHOM TpUALATUKPATHOW BbICOTE OMOPbI MPY BbICOTE OMOp
00 60 M 1 2 kM npu 6onbLUen BbICOTE.

5.3.1.5 bonbwmmn nepexofamMm HasbIBaOTCS NepeceveHns Cyaoxon-
HbIX Y4aCTKOB PEK, KaHanoB, 03ep N BOAOXPaHUIIULL, HA KOTOPbIX yCTaHaB-
NMBAKTCSt Onophbl BbicoTon 50 M 1 Gonee, a Takke NepecevyeHns yLenum,
OBparoB, BOAHbIX MPOCTPAHCTB U OPYrUX NPEensiTCTBMIA C MPONIETOM nepe-
ceveHusa 6onee 700 M He3aBUCKMO OT BbICOThI ornop BJI.

5.3.2 O6wue TpeGoBaHUA

5.3.2.1 Bce anemeHTbl BJ1 JOMKHBI COOTBETCTBOBATL rOCYAapCTBEH-
HbIM CTaHZapTam, CTPoMTENbHLIM HOpMaMm 1 npasunam Pecnybnuku bena-
pycb 1 TpeboBaHMsIM HaAcTOsILLEro pasgena.

[Mpn NpoeKkTMpoBaHUN, CTPOUTENBLCTBE, PEKOHCTPYKUMM U 3KChnyaTa-
unn BI1 gornkHbl cobnogatbes TpeboBaHNsa OeNCTBYOLNX HOPMAaTUBHbIX
NpaBOBbIX aKTOB Y CAHUTAPHO-TUTMEHNYECKMX NPaBUI.

5.3.2.2 MexaHu4eckuin pacyeT NpoBoAoB 1 Tpocos BJT nponssogutcs
no MeTofy A0MNycKaeMblX HaMPSPKEHWIN, pacyeT U30NSTOPOB U apMaTypbl —
no mMeToay paspyLuarLmx Harpy3ok. 1o o6orM meTogam pacyeTbl NpoBo-
[OSITCS Ha pacyeTHbIe HarpysKku.

PacuyeT cTponTenbHbIX KOHCTPYKUMIA BJT (onop, yHAaMeHTOB 1 OCHO-
BaHWI) NMPOBOAUTCS MO METOAY MNpefernbHbIX COCTOSIHUIA Ha pacyeTHble
Harpy3ku ans AByx rpynn npegenbHbix coctosHuni (5.3.10.3) B cooTBeT-
CTBUM C rOCYAapCTBEHHbIMU CTaHAapPTaMn U CTPOUTENbHLIMU HOPMaMU 1
npasunamu.

5.3.2.3 OnemeHTbl BJl paccunTbiBalOTCS Ha COYETaHUs Harpysok,
OEVCTBYHOLLMX B HOPMarbHbIX, aBaPUNHbBIX U1 MOHTaXHbIX PEXMUMaX.

CoyeTaHus KNMMMaTUYeCKNX U Apyrnx hakTopoB B PA3NMYHbIX PEXUMax
pabotbl BJ1 (Hannyme BeTpa, rononeaa, 3Ha4yeHne TemnepaTyphbl, Konuye-
CcTBO 060pBaHHbIX MPOBOAOB MIN TPOCOB U NP.) ONPEeAENSIOTCS B COOTBET-
ctBum ¢ 5.3.5.33-5.3.5.36, 5.3.10.7, 5.3.10.10-5.3.10.13.

5.3.2.4 OCHOBHbLIMU XapakTEPUCTMKAMW Harpy3oK SBMSIHOTCA UX HOP-
MaTUBHbIE 3HAYEHWS, KOTOPbIE yCTaHaBnMBatoTcs HacToswmM TKI, a ans
Harpysok, He pernameHTUpPOBaHHbIX UMW, — B COOTBETCTBUWN CO CTPOUTENb-
HbIMW HOPMaMK 1 MpaBuUaMu.
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PacueTHble 3Ha4YeHUs Harpy3ok onpenenstoTcs Kak npousBeneHue
X HOPMATMBHbIX 3HA4Ye€HMN Ha KOAIPMULUMEHTbI HAAEXKHOCTM MO Ha-
rpy3Ke ¥, HafieXXHOCTU MO OTBETCTBEHHOCTU 7Y, YCIOBUiA paboTbl v, pe-
rMoHanbHble v,

Mpu pacyeTe anemeHToB BJ1 pacyeTHble Harpy3ku MOryT AOMNONMHUTENb-
HO YMHOXaTbCsl Ha KOIMULIMEHT COYETAHUN.

HeobxoanmocTb NpUMeHeHUs KO3(MUUNEHTOB U UX 3HAYEHWs ycTa-
HaBnuBatoTcs HacTodAwmm TKI.

[Mpu oTCcyTCTBUMN yKa3aHW O 3HaYEHUAX KOIMPULIMEHTOB OHU MPUHU-
MatoTCHA paBHbIMU eQUHMLE.

5.3.2.5 HopmaTtuBHbIe 3Ha4yeHUs Harpysok OT Beca obopyaoBaHus,
MaTepuasnoB, OT TSPKEHUS MPOBOAOB, rPO303aLLMTHBIX TPOCOB NMPUHMMA-
HOTCS1 HA OCHOBaHWUM rOCYAapCTBEHHbIX CTAHAAPTOB UIM B COOTBETCTBUM C
ykadaHusmm Hactosero TKI.

5.3.2.6 OCHOBHOWN XapaKkTepuCTMKON COMPOTMBMEHUA MaTtepuana
anemeHToB BJ1 aBnstoTca:

- paspbIBHOE ycunue (4ns npoBoAOB U TPOCOB), MEXaHn4Yeckas (anek-
TpoMexaHudeckasi) paspyLiatroLllas Harpyska (4ns n3onsTopoB), MexaHu-
Yyeckas paspyLuaroLlas Harpyska (4ns IMHeNHON apmartypsbl), ykazaHHbIE B
CTaHAapTax Unn TEXHUYECKUX YCIOBUSIX HA 3TN U3JEnNus;

— HOpMaTMBHbIE U pacYeTHble COMPOTUBIIEHUS MaTtepuana onop u
byHOaMEHTOB, yCTaHaBNMBaeMble HOpMamMy NPOEKTUPOBaHNSI CTPOUTENb-
HbIX KOHCTPYKLWNA.

5.3.2.7 Ha BJ1 110 kB u Bbiwe gnvHon 6onee 100 km Ans orpaHuye-
HUS1 HECYMMETPUM TOKOB M HaMNpPsKEeHWUA OOMKEH BbINOMHATLCS OOUH MOr-
HbIV LMK TPAHCNO3MLUN.

OeyxuenHbie BJT 110 kB v Bbilwe pekomeHOyeTCs BbINOMHATL C NPOTU-
BOMONOXHbIM YepenoBaHmem a3 Lenen (CMexHble asbl pasHbix Lenen
[OMKHbI BbITb pasHOMMeEHHbIMK). CxeMbl TpaHcno3numm o0benx Lenen pe-
KOMEHAYETCH BbIMNONHATb OAMHAKOBBIMU.

[onyckatoTcsa yBenuyeHne AnvHbl HeTpaHCNoHUpoBaHHon BJ1, Bbinon-
HEHWe HEenosHbIX LMKMOB TPaHCMO3MLUNW, pasnuyHble ONNHbI y4acTKOB B
LMKe 1 yBenmyeHne yucrna uuknos. BHocrmas npu atom gaHHon BJT pac-
YyeTHas HECMMMETpPUS Mo ycrnoBusM obecneyeHunst HagexHonm paboTel pe-
neriHon 3alwmnTbl He AomkHa npesbiwatb 0,5 % no HanpsikeHuto 1 2 % Mo
TOKy 06paTHON nocnefoBaTenibHOCTU.

Lar TpaHcno3nuumn No ycrnoBuio BAUSHUS Ha NMUHWM CBSA3WN HE HOp-
MupyeTcs.

Ona BJ1 ¢ ropu3oHTanbHbIM pacnofiokeHnem a3 pekoMeHOyeTcs
yrpoLeHHasi cxema TpaHcnosuumm (B MecTe TPaHCMo3nLumn NooYepenHo
MEHSIIOTCA MeCcTaMu TOMNbKO ABE CMeXHble dhasbl).
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5.3.2.8 Ha BIl ¢ ropusoHTanbHbIM pacnonoxeHnem a3 u AByMs
TpOCamMu, UCMOnNb3yeMbIMU AN BbICOKOYACTOTHOW CBHA3U, ONA CHUKEHUS
noTepb OT TOKOB B TPOCax B HOPMarbHOM pPeXnume pekoMeHOyeTCs BbINon-
HATb CKpelumBaHue (TpaHCcnoaunumio) TpocoB. KonnyecTBo cKpelumBaHui
[OOIMKHO BbIOMPATLCS U3 YCNOBUIA camornoracaHus 4yrv ConpoBOXAAOLLEro
TOKa NPOMBbILLIIEHHOW YaCTOThI NMPU FPO30BbIX NEPEKPLITUSAX UCKPOBBIX NPO-
MEXYTKOB Ha U30MNsiTopax TPOCOB.

CxeMa cKpeLLMBaHNs JOMKHa OblTb CUMMETPUYHA OTHOCUTENBHO KaX-
[Oro wara TpaHcnosvuum a3 U TOYeK 3as3eMIIeHUs TPOCOB, MPWU 3TOM
KpanHue y4acTKu peKOMEeHAYeTCs NPUHUMaTh paBHbIMU MOMOBUHE AMNWHbI
OCTanbHbIX y4aCTKOB.

5.3.2.9 [nsa BJl, npoxogawux B paioHax C TOMLLIMHOW CTEHKWU roro-
nega 25 mm 1 6oree, a Takke ¢ YacTbiMn obpasoBaHUAMYK roroneaa unm
M3MOPO3M B COMETaHMM C CUIIbHBIMW BETPAMW U B paioHax C YacToOM W UH-
TEHCMBHOW NNACKON NPOBOAOB, pEKOMeHAyeTCs npeaycmaTpmBaTh nnasky
rornonefa Ha npoBofax 1 Tpocax.

[ns dpunuanos anekTpoceTen, y kotopbix cBbiwe 50 % BJT npoxoaaTt B
yKa3aHHbIX paioHax, pekoMeHayeTcsi pa3pabaTbiBaTb 06LLYO CxeMy nraBs-
Kv roroneza.

Mpu obecneveHnn nnaeku rononena 6e3 nepepbiBa aneKTpocHabxKe-
H¥a noTpebuTenen TonwmuHa CTEHKM roronena MOXeT ObiTb CHUXEHa Ha
15 MM, NpM 3TOM HOPMAaTMBHAsA TOrLLMHA CTEHKM rofnioneaa AomkHa ObIThb
He MeHee 20 MM.

Ha BJ1 ¢ nnaBkow rononega AOMKHO OblTb OpraHNM3oBaHO HabntogeHue
3a rornonegoM, Npyu 3TOM NPEANOYTUTENBHO NMPUMEHEHUE CUrHaNM3aTopoB
NOsIBNEHWS rononeaa v yCTPOWCTB KOHTPOISA OKOHYaHWs MnaBku roroneaa.

TpeboBaHWsi HACTOSILLEro pasgena He pacnpocTpaHstoTes Ha BIT.

5.3.2.10 VIHTEHCUBHOCTb 3MEKTPUYECKON M MarHUTHOW COCTaBMSIOLLNX
3NeKTpoMarHMTHOro nons, cosgasaemoro BJI npyu makcumanbHbIx pabo-
4Ynx napameTpax (Hanps>KeHUn 1 Toke) 1 Npy abCcomnoTHOW MakcMarbHON
TemnepaTtype BO3ayxa ANs HaCEeneHHOW MEeCTHOCTW, He [AOSKHa MpeBbl-
LwaTb NpeaernbHO AOMYCTUMbIX 3HAYEHUI, YCTAHOBINEHHbIX B AENCTBYHOLLNX
CaHWUTapHO-3NNAEMMUONONMYECKMX NpaBunax u HopMaTmBax.

[nst HeHaceneHHoW 1 TPyAHOOOCTYMNHOW MECTHOCTM TeMNepaTypa Bo3-
Ayxa npuv npefenbHO AoNyCTUMOWN HaMpsXXeHHOCTW 3NEKTPUYECKOro Nons
NPUHMMaETCH paBHOWM TeMnepaType BO3ayxa Tennoro nepvoaa c obecne-
YyeHHocTblo 0,99.

5.3.2.11 1o OKOHYaHUKN COOPYKEHUSA UNN peKOHCTPYKUMK BT Heobxo-
OUMO BbINOSHAT:

- 3emneBaHve 3eMerb, OTBOAMMbIX B MOCTOSHHOE MOMb30BaHuE;

- PpeKynsTMBauuio 3eMerb, OTBOAMMbIX BO BPEMEHHOE MOMb30BaHueE;
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- MPUPOAOOXPAHUTESNbHBIE MEPOMNPUATUS, HarnpaBreHHble Ha MWUHU-
MarbHOe HapyLLEeHUe eCTECTBEHHbIX (DOPM perbeda U CoXpaHeHue 3erne-
HbIX HaCaXXAEeHU U eCTECTBEHHOIO COCTOSIHUS TPYHTa;

— NPOTUBO3PO3UOHHBLIE MEPONPUSTHUS.

5.3.3 Tpeb6oBaHus k npoekTupoBaHuio BJl, yunTtbiBatowme
0COBEHHOCTU UX PEMOHTA U TeEXHUYECKOro obcnyxnBaHus

5.3.3.1 PeMmOHT 1 TexHudeckoe obcnyxusaHne BJT gomkHbl npeny-
cMaTpuBaTbCs LiEHTPann3oBaHHO, crneunannavpoBaHHbIMKM Gpuragamu ¢
NPOn3BOACTBEHHbIX 6a3 NpeanpusaTUst (CTPYKTYPHOW eANHNLLbI).

PasmelLeHre nponsBoacTBeHHbIX 6a3, cocTaB HEOOXOAMMbIX MOMELLe-
HWIA, OCHaLLleHMe cpeacTBamMn MexaHu3aummn paboT, TpaHCNopTOM M cknaja-
MW aBapuInHOro pe3epBa, 060pyaoBaHMe CPeaCcTBaMU CBA3U OOIMKHbI TPOM3-
BOOUTLCSA HA OCHOBaHMM NEPCMNEKTUBHBIX CXEM OpraHuM3aumm aKcniyaTaumm
C YYETOM CYLLECTBYIOLLEV MaTepUanbHON 6a3bl SHEPronpeanpuaTys.

O6ecneueHve BJ1 aBapuiiHbiM 3anacom matepuanoB 1 obopyaoBaHus
npegycmartpuBaeTtcsi B 00beme AeNCTBYOLMX HOPMATUBOB.

Ona akcnnyatauun BJ1 B TpyAHOOOCTYNHOW MECTHOCTH, yyacTkoB BT,
OOCTYyN K KOTOPbIM Ha3eMHbIM TPAHCMOPTOM HEBO3MOXeEH, a Tawke BJl,
npoxogsimx B 6e3ntogHON MECTHOCTUM C CYpOBbIMU KIMMaTUYECKUMMU
ycroBusiMu, criegyeT npegycMartpuBaTb MyHKTbl BPEMEHHOrO npebbiBa-
HWS NepcoHana unm Ucrnonb3oBaHUE BEPTOSIETOB. PacnonoxeHue nyHKToB
BPEMEHHOro npebbiBaHMs NepcoHana 1 BepToneTHbIX Miowanok, cocTan
NnoMeLLeHnIn Ans nepcoHana 1 akunaxa BepToneToB, MexaHM3mMoB 060CHO-
BbIBalOTCHA B NpoekTe. BepToneTHble Nnowagku OOMmMKHbI YOOBNETBOPSTH
[OEeNCTBYIOLLMM HOPMaTUBHbIM TpebGoBaHUSAM.

5.3.3.2 YucneHHOCTb PEMOHTHO-3KCMyaTaunoHHOro nepcoHana wu
nnowagb NPOV3BOACTBEHHO-XMITbIX MOMELLEHUIA PEMOHTHbLIX 0a3, a Tak-
)Ke KOnM4eCTBO TPaAHCMOPTHBLIX CPEACTB Y MEXAHU3MOB, HEOOXOOUMbIX Anst
akcnnyartauum BJ1, onpegensitoTca B COOTBETCTBUM C AEWCTBYHOLLMMU HOP-
MaTuBamu.

5.3.3.3 [Mpu npoektuposaHum BJ1 gomkHa GbiTb NpegycMoTpeHa Tex-
Homormyeckas CBsi3b MeXay PEMOHTHbIMKU Gpuragamv 1 gucneT4epcKkuMm
nyHKTamu, 6asammu, ¢ KOTOPbIX OCYLUECTBNSETCA PEMOHT U TeXHUYeckKoe
ob6cnyxusaHue BJl, a Takke mexay Opuragamv U oToenbHbIMU MOHTEpPa-
mu. Ecnn BJT obenyxumBaeTcs ¢ Heckonbkux 6a3, HeobxoamMmo npegycmo-
TPETb CBA3b MeXay NnocnegHnMu. TEXHONMOrMYeCcKon CBA3bIO AOMKHbI ObITb
obecneyeHbl U NYHKTbI BPEMEHHOTO NpebbiBaHust Ha Tpacce BJI.

5.3.3.4 K BJ1 B noboe BpeMsi roaa AomkeH bbiTb obecneyeH nogbess
Ha BO3MOXHO Orinm3koe paccTosiHue, HO He aanee 4em Ha 0,5 KM OT Tpacchl
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BJ1. ina npoesna Boonb Tpaccel BJT n ana nogbesaa k HUM AomkHa ObITb
pacuuLleHa OT HacaXXaAEeHUN, MHeW, KAaMHEW 1 T. M. Nornoca 3eMnu LWMPUHON
He meHee 2,5 M.

Wckniovenuns gonyckatoTtes Ha yvactkax BJT, npoxogsaiymx:

- Mo Tonkum Gonotam M CUINbHO NEpPeceYeHHON MECTHOCTU, rae npo-
e3[] HeBO3MOXeH. B aTux cnyyasx HeobxoaMMo BbINOMNHATL BAOSb Tpacchl
BJ1 neuexonHble Tponku ¢ MocTukamu winpuxoi 0,8—1,0 m, o6opyaoBaHHbIE
nepunammu, Unm HacbInHbIE 3eMIIsiHbIE JOPOXKKM LUMPUHON He MeHee 0,8 Mm;

- MO TEeppuUTOPUAM, 3aHATBIM CaZOBbIMA N LIEHHBIMW CENbCKOXO-
3ANCTBEHHbLIMUN KyNbTypamu, a Takke OTBEAEHHbIM MO, HacaXxaeHns 3a-
LWMTHBIX MOMOC BAOMb XeNe3HbIX, aBTOMOOWIbHbIX AOPOr U 3anpeTHbIX
nonoc no 6eperam pek, 03ep, BOOOXPaHUIULL, KaHanoB v APYrMx Boa-
HbIX 0OBHEKTOB.

Ha tpaccax BJ1, npoxoasimux no MeCTHOCTU, NepeceyeHHon menvopa-
TMBHBIMUW KaHanamu, AOMKHbl NpegyCMaTpuBaThCsA NeLexoaHble MOCTUKM
wupwrHou 0,8-1,0 M, o6opyaoBaHHbIE Nepunamu.

Ha onopax BJ1 akcnnyatupytoLlern opraHm3aumen AomkHbl ObiTe HaHe-
CeHbl criegytoLme NoCTOsIHHbIE 3HAKU:

1) nopsigkoBbIi HOMep onopbl, HoMep BJ1 unu ee ycnosHoe o603Haue-
HWe — Ha BCEX OMopax; Ha ABYXLEMHbIX U MHOroLUenHbIx onopax BJ1, kpome
TOro, AomKHa ObITb 0603Ha4YeHa COOTBETCTRYHOLLASNA Lienb;

2) Ha onopax npu pa3MeLleHun Ha HUX coeamHuTenbHbiX MydT OK
OOIMKHbI ObITb HaHeCeHbI ycrnoBHoe obo3HayveHne BOJIC n Homep coeau-
HUTENbHOW MydThl;

3) pacupeTka a3 — Ha BJ1 35 kB 1 Bbilwe Ha KOHLUEBLIX OMopax, ono-
pax, CMEXHbIX C TPAHCMO3ULMOHHBIMU, U Ha NEPBbIX ONOpPax OTBETBIEHUN
ot BJT;

4) npegynpexpgatowime nnakatbl — Ha Bcex onopax BJ1 B HaceneHHown
MECTHOCTY;

5) nnakatbl C ykasaHneM pacctosiHusa oT onopbl BJT go kabenbHom nu-
HWUW CBSA3M — Ha Onopax, YCTaHOBMEHHbIX HAa PACCTOSAHUM MEHEE MONOBUHbI
BbICOTbI OMOPbI 40 Kabenew cBs3n.

Mo pacnopshkeHuto opraHu3auun, akcnnyatupytowen BJl, Ha onopax
JonyckaeTcs pa3meLleHne A0MNOoNHUTENbLHOW HeobXoaAMMOWM MHopmaLmn.

[onyckaeTcsi coBmeLlaTb Ha OQHOM 3Hake BCH MHopmauuto, ycTa-
HaBnvMBaemyt TpeboBaHNsIMU HAcTosLLEro pasgena.

HaHeceHnune Hagnvcen Ha onopax Npou3BoanTb Ha BbicoTe 1,5-1,8 M,
YCTaHOBKY MH(POPMAaLMOHHBIX Tabrmyek — 2,0-2,5 M.

MnakaTbl 1 3HAKW JOIMKHbLI YCTaHABNUBATLCS ¢ OOKy Onopbl noovepes-
HO C NPaBOW N C NIEBOW CTOPOHbI, @ Ha Nepexoaax Yepes Joporu nnakarhbl
OOIMKHbI 6bITh O6paLLeHbl B CTOPOHY AOPOr.
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Ha BJ1 110 kB v Bbiwe, o6CcnyXmnBaHne KOTOPbIX OCYLLECTBNAETCS C
MCNonb30BaHNEM BEPTONETOB, B BEPXHEWN YACTU Kaxaow NATON onopbl
yCTaHaBMMBaKTCA HOMEpPHbIE 3HaKW, BUAMMbIe ¢ BepToneTa. [pu aTomM
ans BJ1 750 kB 3Haku fomxHbl 6bITb 3ManupoBaHHbIMU U UMETb pas-
mep 400 x 500 mm.

5.3.3.5 JlnHenHble pasbeguHUTENn, nepekntoyaTenbHble NyHKTbI, Bbl-
COKOYaCTOTHblE 3arpaauTenu, ycTaHoBMNeHHble Ha BJ1, 4omkHbI MMeTb co-
OTBETCTBYIOLUME NOPSAKOBbIE HOMEPA 1 ANCMETYEPCKME HAUMEHOBAHMS.

5.3.4 3awwmTa BI1 oT BO3aencTBUSA OKpyXalLen cpeabl

5.3.4.1 MeTtannunyeckme onopbl 1 NOSHOXHUKN, METaNIN4YeCcKne geTa-
nn Xene3obeToHHbIX U AePEBSAHHbLIX ONnop, 6ETOHHbIE U Xene306eTOHHbIE
KOHCTPYKLMW [OIMKHbI ObITh 3aLuLLEHbI OT KOPPO3UK C y4ETOM TPeOoBaHMI
CTPOUTENbHBLIX HOPM W NMPaBui MO 3alUUTe CTPOUTENBHBIX KOHCTPYKUNUA OT
Koppo3un. B HeobxoammbIx criydasx crnefyeT npegycmatpuBaTh 3alumTy
OT 3NEKTPOKOPPO3UMN.

CTanbHble OMopbl, @ Takke CTanbHble 3MIEMEHTbI U AeTanun Xeneso-
OETOHHbIX 1 OePEBSAHHbIX OMOP AOMKHbI 3aLLMLLATLCA OT KOPPO3MK NyTEM
OLMHKOBKM U OKPACKN CTOMKUM MOKPbITUEM. CTanbHble ONopbl PEKOMEH-
ayeTcs 3alimiiatb OT KOpPOo3nM METOAOM ropsivero OLMHKOBaHMS.

3awmTta OT KOppo3mmn A0SMKHa NPOBOAUTLCS B YCIOBUSAX U3rOTOBUTENS.
[onyckaeTcs BbINOMHEHME ee Ha cnewlmanbHO 060pyaA0BaHHbIX NOSIUTOHAX.

5.3.4.2 CranbHble KaHaTbl, NPUMEHSIEMbIE B Ka4yecTBe rpo303alumnT-
HbIX TPOCOB, OTTSKEK U 3NIEMEHTOB OMOp, AOSMKHbI MMETb KOPPO3UOHHO-
CTOMKOE UCMOMHEeHWe C YY4eTOM BMAa U CTEMNEHU arpeCcCUBHOCTU cpefbl B
YCNOBUAX 3KCnyaTaumu.

Ha rpo3osalumTHbIN TPOC 1 OTTSXKKM B MpoLecce coopyxeHus BT gomnx-
Ha ObITb HaHeceHa 3alMTHas cmaska.

5.3.4.3 Tpacca BJ1 He gormkHa NPOXoAMTb MO CKITOHAM XOSIMOB, OBpa-
roOB C HEYCTOMYMBOW CTPYKTYPOW rpyHTa.

5.3.4.4 Tpaccel BJ1 cnegyet pacnonaratb BHE 30HbI BO3MOXHOIO CMe-
LeHus rpyHTa. MNpu HEBO3MOXHOCTM 06x04a TakMx 30H AOMKHa npegycMa-
TPUBaTLCS NHXEHepHas 3almTa BIl.

5.3.4.5 lpu npoxoxgeHun BJ1 B ycnoBusix nepecevyeHHOn MecT-
HOCTU C CONMUAIIOKLMOHHBIMW SIBNEHUSAMMU NPU pasMeLleHUn onop Ha
Kocoropax nogsemMHasi yacTb Onop U PyHOAMEHTOB AOSKHA paccyu-
TbiBaTbCHA Ha OOMNOSHUTENbHYO Harpysky OT AaBrieHusi CNnosi crnomnsato-
Lero rpyHTa.

5.3.4.6 [Mpu npoxoxgeHun BJT no npocagoyHbIM rpyHTam Onopbl, Kak
npaBuno, AOMKHbI yCTaHaBMNMBATLCA Ha Nrowagkax ¢ MUHUManbHOW nro-
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waapto Bogocbopa ¢ BbIMNOMHEHEM KOMMIEKCa MPOTUBONPOCaA0YHbIX Me-
ponpuaTuiA. HapylueHne pacTUTenbHOCTM M MOYBEHHOTO NOKPOBA AOIMKHO
ObITb MUHUMATbHbIM.

5.3.4.7 TMpu npoxoxaeHuun BJT no nonysakpenneHHbIM 1 He3akpenneH-
HbIM MeckaMm HeobX0AUMO BbIMOSTHEHME NECKO3aKPENUTENbHBLIX MEPONpUs-
TUIA. HapyLueHne pacTUTensHOro NokpoBa AOMKHO OblTb MUHUMATbHBLIM.

5.3.4.8 Onopbl BJ1 pekomeHayeTcs ycTaHaBnuBaTb Ha GesonacHoMm
paccTosHUK OT pycria PeKn C MHTEHCKBHBLIM pa3MblBOM Geperos, ¢ y4eToM
NPOrHO3MpyeMbIX NEPEMELLEHWUI pycna 1 3aTONNSEMOCTM MONMbI, a Takke
BHE MECT, rge MOryT ObITb NOTOKU AOXKAEBLIX U APYrUMX BOA, NEAOXOAbI U
T. n. Npy 060CHOBaHHOW HEBO3MOXHOCTW YCTAHOBKM OoMnop B 6e30nacHbIX
mMecTax HeobxoAMMO BbIMOMHUTE MEPOMPUSATUS MO 3aluMTe onop OT Mo-
BpeXAeHUn (cneumanbHble yHOAMEHTbI, YKpenneHne 6eperos, OTKOCOB,
CKITOHOB, YCTPOWCTBO BOA0OTBOAA, CTPyeHanpasnsawwmx gamb, negope-
30B U VHbIX COOPYXXEHWUI).

5.3.4.9 TllpumeHeHue onop c oTTsxkaMu Ha yyacTkax BJT go 330 kB,
npoxoasLumx no obpabaTtsiBaemMbiM 3eMnsM, He JOMycKaeTcs.

5.3.4.10 Ha yuyacTkax Tpacchkl, npoxogsmx no obpabaTbiBaemblm
3eMIsiM, B HAaCENEeHHON MECTHOCTM U B MECTax CTECHEHHbIX MOAXOAOB K
3MEeKTPOCTaHUMAM M NOACTaHUMAM, PEKOMEHAYETCA NPUMEHSITL AByXLen-
Hble ¥ MHOroLenHble CBOOOAHOCTOSILLME OMOpbI.

5.3.4.11 Tpwn npoxoxaeHun BJ1 ¢ gepeBsiHHBIMX onopaMu Mo fnecam,
cyxum Oonotam v ApyrMM MecTaM, e BO3MOXHbl HW30Bble MOXapbl,
OOImKHa ObITb NpegycMOTpeHa OfHa 13 crneayroLwmx mep:

— YCTPOMWCTBO KaHaBbl rmyouHon 0,4 m u wupuHon 0,6 M Ha paccTos-
HUW 2 M BOKPYT KaXXOO0N CTONKM OMopbl;

— YHWYTOXEHMWE TpaBbl U KyCTapHMKa N O4UCTKa OT HUX NMOLaAKn pa-
OVYCOM 2 M BOKPYT KaXKdoWn onopbl;

— MNpUMEHEHNE Xene3obeToHHbIX MPUCTaBOK, MPU 3TOM PacCTOsHUE OT
3eMI1 00 HWXKHEro TopLua CTONKM AO0IMKHO BbiTb HE MeHee 1 M.

YcTtaHoBka aepeBsHHbIx onop BJT 110 kB n Bbiwe B MeCTHOCTSX, rae
BO3MOXHbI H30BbIE UMW TOPsIHbIE NOXKapbl, HE PEKOMEHAYETCS.

5.3.4.12 B paiioHax paccerneHunst KpynHbiX NTUL ANS npegoxpaHeHus
M30NSLMKN OT 3arpsi3HEHMS], HE3AaBMCUMO OT CTEMEHW 3arpsi3HEHUS OKpYyXa-
loLLen cpedbl, a Takke AN NpefoTBpalleHns rmbenu nNTu cnepyer:

— He ucnonb3oBaTb onopbl BJ1 co wTbipeBbiMU n3onstopamu (Kpome
BT, nmetoLLyx YCTPOMCTBO ANS 3aLMThl OT MTULL);

— Ha TpaBepcax onop BJ1 35-330 kB, B ToM 4ncne B mectax Kpenne-
HWUSI NOAAEPXKMBAIOLLMX TMPRSHA M30MNSTOPOB, @ TaKkKe Ha TPOCOCTOMKax
ONS NCKIMIYEHNSA BO3MOXHOCTU MOCAAKW UMW THe3[oBaHWA NTul, npeny-
cmaTtpuBaTh YCTAHOBKY NPOTUBONTUYbMX 3arpaguTenei;
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— 3aKpblBaTb BEPXHWE OTBEPCTUS NOMbIX CTOEK Kene30beTOHHbIX onop
HaronoBHMKaMMu.

5.3.4.13 B pavioHax cunbHOarpeccMBHOW CTEMNeHN BO3AEWCTBUS Cpe-
[bl, a TaKkke B MecTax, rae B npouecce aKcnnyaTtaunm yCTaHOBIIEHO KOp-
PO3UOHHOE pa3pyLLeHe MeTarnsa U3onsTopoB, NMHENHOW apMaTypbl, MPo-
BOJOB 1 TPOCOB, 3a3eMNUTENEN, cneayeT npeaycMmaTpmBaTh:

— U30MSTOPbI Y NIMHEWNHYIO apMaTypy B TPOMUYECKOM UCMOMHEHWU, NPU
Heo6XoaUMOCTU C AOMOMHUTENBHBIMU 3ALLUTHLIMU MEPONPUATUSMUA;

— KOpPO3WOHHO-CcTOMKMe nposoga (5.3.6.6), Tpockl U TPOCOBbIE ane-
MeHTbI onop (5.3.4.2);

- yBeNnMYeHUE CeYEHUS ANEMEHTOB 3a3eMISIOLLMX YCTPONCTB, NpUme-
HEHMe OLMHKOBAHHbIX 3a3eMnuTenen.

5.3.5 Knumatuueckue ycnosus n Harpysku

5.3.5.1 [pwn pacyete BJ1 1 nx aneMeHToOB AOMKHbI YYNTbIBATLCS KIN-
MaTu4ecKkMe yCroBus — BETPOBOE AaBlieHne, TOMLWMHA CTEHKM rononeaa,
Temneparypa Bo3ayxa, CTeNneHb arpecCMBHOIO BO3AENCTBUSI OKpYKatoLLen
cpenpbl, MIHTEHCMBHOCTL MPO30BON AEATENBHOCTH, NIisicka MPOBOAOB U TPO-
coB, Bnbpauus.

OnpepeneHne pacyeTHbIX YCNOBUI MO BETPY M rornoneay AOIMKHO
NpoM3BOAUTBCS HA OCHOBAHWMM COOTBETCTBYIOLLMX KapT KIMMaTUYECKOro
palioHpoBaHust Tepputopumn Pecnybnuku Benapycb ¢ yTo4HEHWEM Mpu
HeobXoQUMOCTU MX NMapaMeTPOB B CTOPOHY YBENUYEHUS UMW YMEHbLUE-
HWS MO pErvoHarnbHbIM KapTam ¥ MaTepuanam MHOrofeTHUX HabnoaeHWIn
rMAPOMETEOPONONMMHYECKUX CTAHLMI 1 METEONOCTOB 3@ CKOPOCTLIO BETPA,
MaccoW, pa3mepamn U BULOM rofnoneaHo-M3MOPO3EBbIX OTIOXEHUIA. B ma-
Non3yYeHHbIX parioHax" ans aTol Lenu mMoryT opraHvM3oBbIBaTbCS CheLm-
anbHble obcnegoBaHus U HabnaeHUS.

[Mpu OTCYTCTBUM pervoHarnbHbIX KapT 3HA4YEHUSA KNMMaTuyeckmx napa-
METPOB YTOUHAKTCA NyTeM 06paboTKM COOTBETCTBYHOLUUX AAHHBIX MHOMO-
neTHUX HabnwaeHUn cornacHo Metoaudeckum ykasaHuam (MY) no pac-
YeTy KNMMaTU4eCKnNX Harpy3ok Ha BJ1 n nocTpoeHunto permoHanbHbIX KapT C
NOBTOPSEMOCTbIO OANH pa3 B 25 ner.

OcHoBoOW NS paioHMpPOBaHWS MO BETPOBOMY AABMEHUIO CMyXaT 3Ha-
YeHUs MakcuMarnbHbIX ckopocTel BeTpa C 10-MWHYTHBIM WHTEpPBaroM
OCpeaHeHUst ckopocTen Ha BbicoTe 10 M C MOBTOPSIEMOCTbIO OAMH pas B 25
net. PaiioHpoBaHue no rornoneay NpoBOAUTCSA MO MakKCMMarbHOW TOMLLM-

" K mManousyyeHHbIM panioHam OTHOCSATCSI TOpPHasi MECTHOCTb M panoHbl, rae Ha 100 kv
Tpacchl BJ1 ans xapakTepucTUMKU KNMMaTUYECKMX YCIIOBUIA MMEETCS TONMbKO OfHa pernpe3eHTa-
TUBHas MeTeopornoruyeckasi CTaHuus.
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He CTEHKM OTNOXEHUS rononeaa UunnHapuyeckorn hopMbl Npy NIIOTHOCTU
0,9 r/cm® Ha npoBoae agnameTpom 10 MM, pacnonoXxeHHoM Ha BbicoTe 10 M
Ha[ MOBEPXHOCTbIO 3eMIIN, MOBTOPAEMOCTbLIO OAMH pa3 B 25 neT.

Temnepatypa Bo3gyxa onpeaensieTcs Ha OCHOBaHUM AaHHbIX METEOPO-
TIOrMYECKMX CTAHLMIA C YH4ETOM MOSIOXEHUIA CTPOUTENBHBIX HOPM U MpaBui
1 ykaszaHun Hactosiwero TKIT.

MHTEHCVBHOCTb rPO30BOIM AEATENbHOCTU [AOIMKHA OnpeaensaTbes no
KapTam panioHupoBaHusa Tepputopun Pecnybnuku Benapycb no uucny
rPO30BbIX YACOB B rofy, perMoHanbHbIM KapTaM C YTOYHEHUEM MpU He-
06X0AMMOCTM MO AaHHbIM METEOCTaHUUA O CpeaHerofoBOM MPOAOIKM-
TENbHOCTM rpo3.

CTteneHb arpeccrBHOrO BO3AENCTBUS OKpYXKatolLen cpeabl onpenens-
€TCA C Y4ETOM MOSIOXKEHUIN CaHUTAPHbIX HOPM Y NPaBuI1, rocyaapCTBEHHbIX
CTaHOapToB, codepxalimx TpeboBaHMs K NpUMEHeHU0 anemeHToB BJl n
yKasaHui HacTosLero pasgena.

OnpepeneHne parioHOB MO YacTOTe NOBTOPAEMOCTU U MHTEHCUBHOCTHU
NNsSCKM NPOBOAOB U TPOCOB OOMKHO MPOBOAUTLCS MO KapTe panoHMpoBa-
HUsi Tepputopun Pecnybnukn Benapycb C yTOMHEHVWEM MO LaHHbIM 3KC-
nnyartaumu.

Mo yacToTe NOBTOPSIEMOCTM U MIHTEHCUBHOCTU NISICKU NPOBOAOB U TPO-
coB Tepputopusi Pecnybnukm bBenapycb fenvtcs Ha paoHbl C yMEpPEHHOM
NMSICKOM NPOBOAOB (YacToTa MOBTOPSIEMOCTU MIISICKM OOUH pa3 B 5 net
N MEHee) U penKow NIACKOW MPOBOAOB (YacToTa MOBTOPAEMOCTU MEHee
opHoro pasa B 10 ner).

5.3.5.2 lpwn onpegeneHnm KNMMaTuyeckmx YCroBUIA OOIMKHO ObiTb
YYTEHO BMUSAHWE HA UHTEHCMBHOCTb rononefoobpa3oBaHnsa U Ha CKO-
pocTb BeTpa 0CoGeHHOCTen MuKkpopernbeda MecTHOCTU (Hebonbline
XOfNMbl U KOTMOBMHbI, BbICOKME Hacbinu, oBparu, Ganku v 1. n.), a B
rOpHbIX parioHax — 0COBGEHHOCTEN MUKPO- U Me3openbeda MecTHOCTU
(rpebHu, cknoHebl, NnaTtoobpasHbie y4acTkW, AHWULWA AOMWH, MEXIOpHbIe
OOMNUHbI U T. 1.).

5.3.5.3 3HauyeHnsa makcumanbHbiX BETPOBbIX OABMEHUN U TOMLWMUH
CTeHokK rononega ansa BJ1 onpegenstotca Ha BeicoTe 10 M Hag noBepx-
HOCTbIO 3EMIIN C MOBTOPSEMOCTbIO OAMH pa3 B 25 neT (HopmaTuBHbIE
3Ha4yeHus).

5.3.5.4 HopmartueHoe BeTpoBoe aasnexHue W,, cooTseTcTByloLleE
10-MMHYTHOMY MHTepBasy OCpefHeHNss CKOPOCTK BeTpa (V,), Ha BbicoTe
10 M Hap NOBEPXHOCTLIO 3eMnW NpuHMMaeTcs no tabnuue 5.3.1 B co-
OTBETCTBMM C KapTON panoHupoBaHus Tepputopum Pecnybnukn Bena-
pyCb MO BETPOBOMY AABMEHMIO UMK MO PerMoHanbHbIM KapTam panoHu-
poBaHus.
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Tabnuua 5.3.1 - HopmaTuBHOe BeTpoBOe AaBneHue, W, Ha BbicoTe 10 M

Haa NOBEPXHOCTbLIO 3eMIn

Pait HopmatueHoe BeTpoBoe aasnexve, W, Ma
avioH Mo BeTpy
(ckopocTb BeTpa Vv, M/C)
| 400 (25)
Il 500 (29)
1 650 (32)
v 800 (36)
\ 1000 (40)
\ 1250 (45)
VI 1500 (49)
Ocobbliii Beiwe 1 500 (Bbiwe 49)

MonyyeHHoe npu obpaboTke MeTeofdaHHbIX HOpMAaTMBHOE BETPOBOE
OaBreHune criegyet OoKpyrnaTb A0 Onvkaniwero 60nbLiero 3HadeHus, npu-
BegeHHoro B Tabnuue 5.3.1.

BetpoBoe nasnenune W (Ma) onpenensercs no popmyne

v2
%

BeTtpoBoe aaeneHwne 6onee 1500 MNa 4omKHO OKPYrnATbLCS A0 Gnvkan-
wero 6onbLuero 3Ha4YeHus1, kpatHoro 250 lMa.

Ons B 110-750 kB HOopmaTMBHOE BETPOBOE AaBfieHNe OOSMKHO npu-
HUmaTbcsa He meHee 500 MMa.

[nsa B, coopyxaembIx B TPYOHOAOCTYMNHBIX MECTHOCTSX, BETPOBOE aB-
NeHne pekoMeHayeTCs NPUHUMAaTL COOTBETCTBYHOLLMM PaioHy Ha OAVH BbILLE,
4YeM MPUHSATO AN JAHHOMO perMoHa no pernoHarnbHbIM KapTam paloH1poBa-
HMS UM Ha OCHOBaHUK 06paboTKy MaTepranoB MHOTONETHWUX HAONOOEHWIA.

5.3.5.5 [ng yyactkoB BJl, coopyxaemMbIx B yCNoBUsix, CrocobCTBy0-
LUMX Pe3KOMy YBENMYEHMIO CKOpOCTen BeTpa (BblCOkM Beper GonbLuon
peKkun, pe3ko BblAeNsAnLWasaca Hag OKpy>KatoLlen MEeCTHOCTbIO BO3BbILLEH-
HOCTb, OTKPbITbIE NS CUIbHbIX BETPOB BonbLUMe 03epa 1 BOAOXPaHMUMMULLA
B npegenax 3—5 kM), Npu OTCYTCTBUM AaHHbIX HAbMAEHU HOpMaTUBHOE
BETPOBOE [aBreHve cnenyet yBennunaatb Ha 40 % no cpaBHEHWIO C Npu-
HSATBIM NS AHHOTO panoHa. [onyyYeHHble 3Ha4YeHUst crieyeT OKpyrmsTh
0o bnuxanwero 3Ha4eHus, ykazaHHoro B Tabnuue 5.3.1.

5.3.5.6 HopmaTtusHOe BeTpoBOe AasneHue npu rononeae W. ¢ no-
BTOPSIEMOCTbIO OAMH pa3 B 25 neT onpegensietcst no coopmyne (5.3.1), no
CKOpOCTV BETpa npwu rononeae V.

W= (5.3.1)
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CkopocTb BeTpa v, MpUHUMAETCA MO PErVioHalIbHOMY PauoHUPOBaHUIO
BETPOBbIX HArpy30K Mpu rononeae unv onpeaenseTcsa no AaHHbIM Habmno-
OEeHUI COornacHO MEeTOAMYECKMM yKas3aHUsSIM MO pacyeTy KNMMaTuyecKux
Harpy3ok. [pu OTCYTCTBUM pernoHarnbHblX KapT M OaHHbIX HabnwogeHun
W. = 0,25 W,. na BT o 20 kB HopmaTMBHOE BETPOBOE AaBIIEHWE MpU
rononene AoMKHO npuHMMmaTtbes He meHee 200 Ma, ans BJ1 330-750 kB -
He meHee 160 Ma.

HopmaTuBHble BETpOBbIE AaBMNeHWUst (CKOPOCTM BETpa) Npu rornonene
oKpyrnsTCs Ao brnivkanlumx cnegyrowmx aHadeHuni, Ma (m/c): 80 (11), 120
(14), 160 (16), 200 (18), 240 (20), 280 (21), 320 (23), 360 (24).

3HauveHus 6onee 360 MNa 4OMmMKHBI OKPYIMATLCA 40 Gnukaniwero aHave-
Hug, kpaTHoro 40 MMa.

5.3.5.7 BetpoBoe gaBneHve Ha nposoga BJ1 onpegensietcs no BbI-
COTE PacCnoNIOXEeHUA MPUBEAEHHOrO LiEeHTpa TSXKECTU BCEX MPOBOAOB,
Ha TPOChl — MO BbICOTE PACMONOXEHUSA LIeHTPa TSXKECTU TPOCOB, Ha KOH-
CcTpyKumm onop BJ1 — no BbICOTE pacrnonoXeHus cpeaHnx TO4YeK 30H, OT-
CUMTbIBAEMbIX OT OTMETKMN MOBEPXHOCTU 3€MMN B MeCTe YCTaHOBKM OrMo-
pbl. BbicoTa kaxzaou 30Hbl JomkHa ObITb He 6onee 10 M.

[ns pa3nuyHbIX BbICOT PACMONOXEHUS LIeHTpa TSHXXEeCTU NpOBOAOB,
TPOCOB, a TakKe CpefHUX TOYeK 30H KOHCTpyKumm onop BJ1 BeTpoBoe faB-
neHve onpeaenseTcs YMHOXEHMEeM ero 3HadeHust Ha koadduumneHt K,
npyHMMaembI no Tabnuue 5.3.2.

Mony4yeHHbIe 3HaYEeHUsI BETPOBOTO AaBNEHUS AOMKHbI ObITb OKPYMEHbI
[0 Lenoro ymicna.

Onsa np?MezKyTOHHbIX BbICOT~3HaLIeHVIF| koappmumeHToB K onpeaens-
OTCSl IMHEVHON UHTEpPNonsAunen.

BbicoTa pacnonoxeHuss NpuvBEOEHHOro LEHTpa TSXeCTU mnpo-
BOJOB UMW TPOCOB hnp ansa rabaputHOro nponeta onpegenserca no
dopmyne

h, =h, —%f’ (5.3.2)

rae h,, - cpeaHeapudpMeTUHeCcKoe 3Ha4eHUe BbICOTbI KpemnneHus npo-
BOAOB K M30onsTopaMm unv cpegHeapudmeTnyeckoe 3HaveHue BbICOTbl
KpenneHns TPOCOB K OMOpe, OTCYNTbIBAEMOE OT OTMETOK 3eMMN B MecTax
YCTaHOBKU OMOp, M;

f — cTpena npoBeca NpPoBoAa WM Tpoca B cepeaunHe nporeta npu Bbic-
Len TemnepaType, M.

5.3.5.8 [lpu pacuete NpoOBOAOB 1 TPOCOB BETEP CreaAyeT NpUHUMAaTb
HanpaeneHHbIM nog yrrom 90° k ocu BJI.
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Tabnuua 5.3.2 - UsmeHeHue KoadhdpuumeHTa K no BbiCOTe B 3aBUCUMOCTHU
OT TUNa MeCTHOCTH

BbicoTa pacnonoxeHus npuBeaeHHOro KoadpcpmumeHt K ans tunos
LieHTpa TSXeCTn NPOBOAOB, TPOCOB 1 MECTHOCTHU
CpefHNX TOYEK 30H KOHCTPYKLMIA onop
BJ1 Hag noBepxHOCTbIO 3eMmnu, M
A B C
Ho 15 1,00 0,65 0,40
20 1,25 0,85 0,55
40 1,50 1,10 0,80
60 1,70 1,30 1,00
80 1,85 1,45 1,15
100 2,00 1,60 1,25
150 2,25 1,90 1,55
200 2,45 2,10 1,80
250 2,65 2,30 2,00
300 2,75 2,50 2,20
350 v Bblwe 2,75 2,75 2,35
MpumeyaHve — Tunbl MECTHOCTM COOTBETCTBYIOT ONpefeneHnsM, NpueseaeHHbIM B 5.3.1.4

Mpu pacyete onop BeTep creayetr NpUHMMAaTb HamnpaBMneHHbIM Mof,
yrnom 0°, 45° 1 90° k ocu BJ1, npu atom anga yrnoebix onop 3a ocb BJl
NPUHMMAaETCA HanpaBneHne OMCCEeKTPUCHI BHELLHErO yrra noBopoTa, 06-
pa3oBaHHOIrO CMEXHbBIMU y4acTKaMy MUHUN.

5.3.5.9 HopmaTtuBHyl0 TOMLMHY CTEHKW rononeaa b, NIoTHOCTbIO
0,9 r/lcm® cnepyet npuHumaTh no Tabnuue 5.3.3 B COOTBETCTBMM C KapTon
paioHMpoBaHust TeppuTopumn Pecnybnvkn Benapycb no TOMNWMHE CTEHKM
roriorieaa Unm no permoHanbHbIM KapTam paioHUPOBAHWSI.

MonyyeHHble npu 06paboTke MeTeo4aHHbIX HOPMAaTUBHbIE TOMLMHBI
CTEHOK rornonega pekoMeHAyeTcs OKpyrnsaTe Ao Grivkanwero 6onbluero
3HaYeHus, npuBedeHHoro B Tabnuue 5.3.3.

B ocobbix parioHax cnegyeT npuHMMaTh TOMLWMHY CTEHKU rononeaa,
nornyyeHHyto npy o6paboTke MeTeoaaHHbIX, OKPYrieHHy A0 1 MM.

Ona BJ1 330-750 kB HopmaTuBHas TonLMHa CTEHKW rononeaa gormkHa
ObITb HE MeHee 15 MMm.
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Tabnuua 5.3.3 - HopmaTuBHas TonwMHa CTEeHKM rononeaa, b, Ans BbICOTbI
10 M Hag NOBEPXHOCTbLIO 3EMIU

ParioH no rononeny HopmatveHas TonwuHa cTeHku rofioneaa b, Mm

I 10

Il 15

1 20

% 25

\Y 30

\ 35
VI 40

Ocobeii Beiwe 40

Ons B, coopyxaeMbix B TPYAHOAOCTYMHbIX MECTHOCTSX, TOMLMUHY
CTEHKW ronornena pekoMeHAyeTcs NpuHMMaTb COOTBETCTBYIOLLEN PanoHy
Ha OAVH BblllE, YEM MPUHATO AN AAHHOIO pernoHa no pervoHasnbHbIM
KapTam paioHMpPOBaHMWS U HA OCHOBaHMM 06paboTKM MeTeoAaHHbIX.

5.3.5.10 [lMpwu oTcyTCTBMM faHHbIX HAbNAEHWI Ans y4acTkos BJl, npo-
X0oOALWMX NO NAoTMHaM 1 fambam ruapoTEXHUYECKMX COOPYXKEHWUI, BOMNK-
31 NpynoB-oxnagnTenen, 6alleHHbIX rpaampeH, 6pbi3ranbHbIX 6accenHoB
B palioHax C HU3LLeW TemnepaTtypou Bbiwle MUHYC 45 °C, HOpMaTuBHYIO
TOMLWMHY CTeHKM roroneda b, cnegyert npuHuMaTth Ha 5 Mm Gonblue, Yem
ONns npunerarowmx ydyactkoB BJ1, a ons paioHOB ¢ HU3LWWen TemnepaTypom
MUHYC 45° 1 Hxe — Ha 10 MM GonbLue.

5.3.5.11 HopmatuBHas BeTpoBas Harpyska npu ronorneie Ha npoBOA
(Tpoc) onpepenserca no 5.3.5.15 ¢ y4eTomM yCNOBHOW TOMLUMHbI CTEHKM
rononena b, kotopasi NPUHUMAETCs N0 PErnoHanbHOMYy pPaioHNPOBaHMIO
BETPOBbIX HAarpy3oK MNpu rononene MUnm paccyvTbIBAETCS COrfacHO MEeTo-
OVYECKUM YKa3aHWAM MO pacyeTy KnumaTuyeckux Harpysok. [Mpu otcyT-
CTBWM permoHarnbHbIX KapT U AaHHbIX HabnoaeHnn b,=b,.

5.3.5.12 TonwwHa cTeHku rononeaa (b,, by) Ha npoBogax BJl onpege-
NSIETCA Ha BbICOTE PACMOSIOXKEHNS NPUMBELEHHONO LIEHTPA TSHKECTU BCEX
NpoBOAOB, HA TPOCAx — Ha BbICOTE PACMONOXEHUSI LEHTpa TSXKECTU TPo-
coB. BbicoTa npuBeAeHHOro LeHTpa TAXXECT! NPOBOAOB U TPOCOB onpeae-
nsaetcsa B cooTBeTcTBUMM € 5.3.5.7.

TonwiMHa CTEeHKM ronorega Ha npoBogax (Tpocax) npw BbICOTE pac-
NonoXeHns NPUBEAEHHOIO MX LieHTpa TskecTn bonee 25 m onpegenseTt-
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CS YMHOXEHMEM ee 3Ha4YeHnst Ha KoapdmumneHTsl K 1 K, NpuHimaemble
no tabnuue 5.3.4. MNpy 3TOM MCXOOHYK TOMLUMHY CTEHKW rononega (ans
BbicoTbl 10 M 1 gnametpa 10 mm) crniegyeT npuHUMaThL 6e3 yBenuyeHus,
npegycmoTtpeHHoro 5.3.5.10. MNony4eHHble 3HaYeHUst TOMLUMHBI CTEHKW To-
nonepa okpyrnsitotcs Ao 1 Mm.

Mpu BbICOTE pacnonoXeHns NPMBELEHHOrO LieHTpa TSXXeCTu NpoBo-
OOB MNn TpocoB A0 25 M NonpaBku Ha TOMLWMHY CTEHKW rononega Ha
npoBoAax M Tpocax B 3aBMCUMOCTU OT BbICOTbl U AnaMeTpa NpoBOAOB U
TPOCOB He BBOAATCS.

Tabnuua 5.3.4 - Koadpcpuumentol K u K, yuntsisarowme nsmeHeHue
TOMNLWMHBbI CTEHKM rornoneaa

Beicora pacnonoxerius KoadhduumeHt K, KoadppmumeHt K,
NpVBEAEHHOrO LieHTpa L _
YUMTbIBaIOLNIA 13- | AnameTp | yuuTbiBaOWWIA N3Me-
TSXKeCTM NPOBOAOB,
MEHEeHMe TOMLWUHBI | MPOBOAA | HEHNE TOMLLUMHbI CTEH-
TPOCOB U CPeAHNX ToHYeK
o CTeHku roronefa | (Tpoca), | ku rornonena B 3aBu-
30H KOHCTPYKLMIA Onop
o BbICOTE Hapj no- MM CMMOCTM OT AnamMeTpa
Ha[ NoBEPXHOCTbIO
BEPXHOCTbIO 3eMin nposoga (Tpoca)
3emnu, M
25 1,0 10 1,0
30 1,4 20 0,9
50 1,6 30 0,8
70 1,8 50 0,7
100 2,0 70 0,6

Mpumeuarve — [ins NPOMEXyTOYHbIX BbICOT U ANAMETPOB 3HaYeHNs koadhduumeHToB K,
1 K, onpefensioTcs NIMHENHON NHTepronsumen.

5.3.5.13 [Onsa y4acTtkoB BJl, coopyxaemMbIx B XONMUCTOW MECTHOCTH,
He3aBUCKMMO OT BbICOT MECTHOCTU HaZ YPOBHEM MOPSi HOPMATUBHYIO TOM-
LUMHY CTEHKW rononefa b, pekoMeHayertcsa npuHumats He 6onee 20 M.
Mpu aTOM He crieqyeT yunTbiBaTh KOIMULMEHT K.

5.3.5.14 TemnepaTypbl Bo3gyxa (cpeaHerogoBasi, Hu3las, KoTopas
NpUHYMaeTcs 3a abCONOTHO MMHUMarbHYIO, BbICLIAs, KOTopas npuHuma-
eTcs 3a abComnMTHO MaKCMMarbHYH) OMpendenstoTcsi Mo CTPOUTENbHbLIM
HOpMaMm 1 NpaBuaM 1 Mo AaHHbIM HAOMOAEHUI C OKPYINEHNEM 0 3Have-
HWUIA, KPaTHbIX MATU.

Temnepatypy Bosfyxa npv HOpMaTMBHOM BETPOBOM fAaBneHun W, cne-
AyeT NpuUHMMaTh paBHOM MUHYC 5°C, 3a NCKNIOYEHNEM PanNoHOB CO Cpea-
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HEerogoBon TemnepaTtypor MuHyc 5 °C n Huxe, Ans KOTOpbIX ee cneqyet
npuHUMaTh pasHon MuHyc 10 °C.

Temnepatypy BO3Ayxa npuv roronefe ANg TeppuTopun C BbICOTHLIMA
oTMeTkamu MmectHocTn 4o 1000 M Haa ypoBHEM MOps criegyeT NpuHMMaTh
paBHoOM MUHYC 5 °C, npu 3TOM Ans parioHOB CO CPEAHErofoBON TeMnepa-
Typon MuHyc 5 °C n HUxe TemnepaTtypy Bo3gyxa npw rononefe criegyet
npuHUMaTh pasHoi MuHyc 10 °C. B parioHax, rae npv rononeae Habnwoaa-
eTcs Temneparypa Huxe muHyc 15 °C, ee cneayeT npuHMMaTh No daktu-
YeCKMM AaHHbIM.

5.3.5.15 HopmaTtuBHas BeTpoBas Harpyska Ha nposoaa u Tpockl Py,
H, gencteyowas nepneHamKynapHo nposogy (Tpocy), AN Kaxaoro pac-
CUYMNTBLIBAEMOTO YCITOBUSA onpeaenseTcs no gopmyne

Py = a, KK, C WFsinZg, (5.3.3)

rae o, = KO3(PMULMEHT, y4nTbIBaIOLNA HEPABHOMEPHOCTL BETPOBOMO
AaeneHuns no nponety BJl, npuHMMaembin paBHbIM:

BeTpoBoe [o 200240 |280 (300 |320 |360 (400 (500 |580
nasneHue,MNa n bonee
KoadhdmumeHt o, 1 0,94 0,88 (0,85 10,83 10,80 (0,76 (0,71 |0,70

MpomexyTouHble 3HaYeHUs o ONPeaenstTCs NMHEeNHON MHTepnons-
umen;

K, = KO3thMLMEHT, yunThIBaIOLWLWIA BIUAHWE ONNHbI MPpOfieTa Ha BETPO-
BYIO Harpysky, pasHbi 1,2 npu gnvHe nponeta go 50 m, 1,1 — npu 100 m,
1,05 - npn 150 M, 1,0 — npu 250 m 1 Gonee (NPOMEXYTOUHbIE 3HaYeHUa K
OnpeaensTca UHTepnonsaunen);

K, — KO3(P(ULMEHT, yUNTLIBAIOLLMIA N3MEHEHNE BETPOBOIO [AaBneHUs
Mo BbICOTE B 3aBMCMMOCTM OT TUMNa MECTHOCTU, onpeaensaemMblin no Tabnu-
ue 5.3.2;

C, — KoathpULMEHT 110BGOBOTO COMPOTUBIIEHNS, NPUHUMAEMbIA paB-
HbIM: 1,1 — ANst NPOBOAOB M TPOCOB, CBOOOAHbLIX OT roronena, AMameTpoM
20 mm 1 6onee; 1,2 — ons Bcex NPOBOAOB M TPOCOB, MOKPbLITLIX rONoneaom,
1 Ons BCeX NPOBOAOB M TPOCOB, CBOOOAHbLIX OT rofioriega, AnaMeTpoM Me-
Hee 20 MM;

W - HopmaTtuBHOe BETpPOBOe AaBneHue, la, B paccmaTtpuBaemMom pe-
KUMe:

W = W, - onpenensetca no tabnuue 5.3.1 B 3aBMCUMOCTY OT BETPO-
BOrO parnoHa;

W= W._- onpegensetca no 5.3.5.6;

F - nnowagb NpoaosfibHOrO AMaMeTparibHOr0 CeYeHus MpoBoda, M?
(Mpw rononene ¢ y4eTom yCrnoBHOW TONMLLMHbBI CTEHKM rononeaa by);
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(¢ — yron mexay HanpasneHmem BeTpa u ocbto BJl.
Mnowaab NpogonsHOro AnaMeTpanbHOro cedeHus nposoga (Tpoca) F
(m?) onpenensietca no coopmyne

F=(d+2KKp, )07, (5.3.4)

raoe d — guameTp NpoBoAa, MM;

K1 K, = k03adhULMEHTbI, y4UTbIBAOLLNE NSMEHEHWE TOMLLMHBI CTEHKM
roriorieda no BbICOTE M B 3aBUCUMOCTM OT AMaMeTpa NpoBOAa W onpeae-
nsiemble no Tabnuue 5.3.4;

by — yCrnoOBHasi TOMLWMHA CTEHKU rofioneaa, MM, NPUHUMAaEeTCsl COrflacHo
5.3.5.11;

| = AnvHa BETPOBOro NponeTta, M.

5.3.5.16 HopmatusHas nuHeriHas rononegHas Harpyska (H/m) Ha 1 m
nposoga u Tpoc P onpepensiercsa no gopmyrne

P! = KK, b,(d + KK, )pg-107, (5.3.5)

rae K, K, — Ko3ah(uLMeHTbI, y4nTbiBaloWMEe M3MEHEHUE TOSLMHbI
CTEHKW ronoriega Mo BbICOTE U B 3aBMCMMOCTM OT AMamMeTpa nposoga U
npvHMMaemble no Tabnuue 5.3.4;

b, — TonmMHa cTeHku rononeqa, Mm, no 5.3.5.9;

d — gnameTp NpoBoaa, MM;

p — HOpMaTuBHasi NMHelHas rononegHasa Harpyska Ha 1 M mpoBoaa 1
Tpoc P, nnoTHoCTb Nbaa, NpuHuMaemast pasHoii 0,9 r/cm?;

g - YyCKOpeHue CBOOOAHOrO nageHus, NPUHMMAeMOe pPaBHbIM
9,8 m/c2.

5.3.5.17 PacyeTHasa BeTpoBas Harpyska (H) Ha npoBoaa (Tpochl) PW"
npy MexaHM4eCckoM pacyeTe NPOBOAOB M TPOCOB MO METOAY A0NYyCKaeMbIX
HanpshkeHun onpegensieTcst no gopmyrne

Py, = FaY oYY, (5.3.6)
rae P, — HopmaTvBHas BeTpoBas Harpy3ska no 5.3.5.15;

Y,, ~ KOBMMOULMEHT HAAEXHOCTN MO OTBETCTBEHHOCTU, NMPUHUMAEMBbI
pasHbIM: 1,0 — ansa BJ1 go 220 kB; 1,1 — gna BJ1 330-750 kB un BJ1, coopy-
)KaemblIx Ha OBYXLEMHbIX M MHOTOLEMHbIX OMOpax He3aBUCUMO OT Hanps-
XeHus, a Takke ANs OTAeNbHbIX 0C060 OTBETCTBEHHbIX OAHOLENHbIX BJ1 oo
220 kB npu HanuumMm o60CHOBaHMS;

Y, ~ PervoHanbHeii KoadppumumeHT, npuHnmaembin ot 1 go 1,3. Jony-
ckaetca npuHumatb ot 0,85 go 1. 3HayeHune koadurumneHTa npuHMMaeTcs
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Ha OCHOBaHWW OMblTa 3KCMMyaTauuu U ykasbiBaeTCsl B 3a4aHUM Ha npo-
ekTupoBsaHue BJl;
Y, — KOS AULMEHT HALEXHOCTU MO BETPOBOW Harpyske, pasHbin 1,1.
5.3.5.18 PacyeTtHasa nuHenHasa rononegHas Harpyska (H/mM) Ha 1 m
npoeofa (Tpoca) P Npu MexaHM4eCcKoM pacyeTe NpoBOAOB M TPOCOB MO
meToAy AoMycKaeMblX HanpspKeHui onpegensietcs no dopmyne

P = BV oYY (5.3.7)

roe P — HopmaTtuBHasi NUHENHas rononefHasi Harpyska, npuHuMae-
mas no 5.3.5.16;

Y., ~ KOB(DMOULMEHT HaAEeXHOCTN MO OTBETCTBEHHOCTU, MPUHMMAEMBbIN
paBHbIM: 1,0 — ans BI1 go 220 «kB; 1,3 — ans BN 330750 kB un BJ1, coopy-
KaeMblX Ha OBYXLEMHbIX U MHOTOLEMHbLIX ONOpax He3aBMCMMO OT Hanpsi-
XEHUS, a Takke Ans oTaenbHbIX 0C000 OTBETCTBEHHbLIX OAHOoUEenHbIX BJT oo
220 kB npu Hanu4mm o60CHOBaHNS;

Y~ pernoHanbHbIN KOAMULIMEHT, NPUHUMaeMbIN paBHbiM OT 1 4o 1,5.
Honyckaetcs npuHumats ot 0,85 oo 1. 3HaveHne koapduLmeHTa NpuHK-
MaeTCsi Ha OCHOBaHMUK OMbITa 3KCNyaTauMmn 1 ykasbiBaeTcsl B 3a4aHUN Ha
npoekTuposaHue BJl;

Y, = KOS(P(PULMEHT HAZEKHOCTM MO rofoNeaHoN Harpyske, pasHbli 1,3
ansa pavioHos no roronedy | v ll; 1,6 — gna panoHos no rononegy Il n
BbILLE;

Y, — KOadppULMEHT ycrnosui paboTsl, paBHbIin 0,5.

5.3.5.19 [pu pacueTe NpmMbNMKeHWNn TOKOBEOYLLMX YaCcTel K COopyxe-
HUSAM, HacaXXOEeHMAM 1 ANieMeHTaM OMop pacyeTHas BETPOBas Harpyska Ha
nposoga (Tpockl) onpegensetca no 5.3.5.17.

5.3.5.20 [lpu onpegeneHun paccTosHMI OT MPOBOAOB 40 NOBEPXHOCTU
3eMIn1 1 o nepecekaemblx 06bEKTOB U HACaXAEHWI pacyeTHasi MMHENHast
rorionegHasi Harpyska Ha npoBsoga npuHumaetcs rno 5.3.5.18.

5.3.5.21 HopmaTtuBHas BeTpoBas Harpy3ka Ha KOHCTPYKLMIO OMnopbl
onpeaernsieTcst Kak cymma cpegHen v nynbcaLlMoHHOW COCTaBMNSOLLMX.

5.3.5.22 HopmaTuBHasa cpefHsAs CoCTaBnsAlowas BETPOBOW Harpysku
(H) Ha onopy Q! onpeaensietca no hopmyne

Q=K WCA, (5.3.8)
roe K, npuHimaetcs no 5.3.5.7,
W npuHumaetcs no 5.3.5.15;

C, — aspoanHaMUYECKnin KOSMMULIMEHT, onpeaensaemMbli B 3aBMCMMO-
CTW OT BUAA KOHCTPYKLMUK, COrMacHO CTPOUTENbHBIM HOPMaM 1 rnpasusam;
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A - nnowagb NpoeKUuMmn, orpaHUYEeHHasi KOHTYPOM KOHCTPYKLUK, ee
YacTW UMK aremMeHTa C HAaBETPEHHOW CTOPOHBI HA NITOCKOCTb NEPNEHANKY-
NSIPHO BETPOBOMY MOTOKY, BbIYMCIEHHAS MO HAPYXHOMY rabaputy, M2,

[na KOHCTPYKUMUIA ONOP M3 CTarNbHOrO NpokKaTta, NOKPbITbIX FONoneaoMm,
npuv onpegeneHun A yunteiBaetcs obrnefeHeHne KOHCTPYKLMUM C TOMNLLMHON
CTEHKM rononega by npu BbicoTe onop Gonee 50 M, a Takke ANs panoHOB
no rononeny V 1 Bbllle HE3aBUCUMO OT BbICOTbI OMOP.

[ns xene306eTOHHbIX U OEPEBAHHbLIX OMop, a Takke CTarbHbIX Ornop
C anemMeHTamun 13 Tpyb obneneHeHne KOHCTPYKLUMIA Npu onpeaeneHun Ha-
rpy3km Q! He yumuTbiBaeTCs.

5.3.5.23 HopmatuHas nynbcaunoHHas COCTaBrsaoLLas BETPOBOW Ha-
rpyskv Q' Ansi onop BbICOTOW A0 50 M NpUHMMaeTCs:

- [4ns CBOOOOHOCTOSALLMX OAHOCTOEYHBIX CTallbHbIX OMOpP:

Q'=0,5Q (5.3.9)
- Onsi cBOBOAHOCTOSALMX MOPTanbHbIX CTanbHbIX OMop:
Q'=0,6 Q (5.3.10)

— Ansi cBOOOOHOCTOSILLMX Kene306eTOHHbIX ornop (MopTanbHbIX Y OfHO-
CTOEYHbIX) Ha LLeHTpUdYrMpoBaHHbIX CTOMKaX:

Q'=05 Q" (5.3.11)

— Ans cBOOOAHOCTOSALLNX OQHOCTOEYHbIX Kene3obeToHHbIX onop Bl
no 35 kB:

Q=08 Q" (5.3.12)

— ONS cTanbHbIX U Xene306eTOHHbIX OMop C OTTSHKKaMW Npu LWapHUp-
HOM KpenneHun Kk yHaameHTam:

Q=06 Q" (5.3.13)

HopmaTuBHOe 3HadeHue nynbCauMOHHOM COCTaBNALWEN BETPOBOM
Harpysku ansg cBo604HOCTOSLLMX Onop BbicoTon Gonee 50 M, a Takke Ans
OpYrux TUMOB OMNOP, HE NEePEYNCTIEHHbIX BbILLE, HE3ABUCUMO OT UX BbICOTHI
onpegensieTcsi B COOTBETCTBUN CO CTPOUTENbHLIMU HOpMaMW U NpaBuna-
MW Ha Harpysku 1 BO34ENCTBUSI.

B pacuyetax oepeBsHHbIX OMNop MynbCaLnoHHasi CoCTaBnsoLLasi BETPo-
BOW Harpy3ku He y4nTbIBaEeTCs.

5.3.5.24 HopmatuBHasi rononegHas Harpyska (H) Ha KOHCTpyKummn me-
Tannunyeckux onop J* onpegensercs no opmyne

J'= Kb 1 pgA., (5.3.14)
i~ 0
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rae K, b,, p, g npuHimatotca cornacHo 5.3.5.16;

U, — KO3(PMULIMEHT, yHNThIBAIOLLMIA OTHOLLIEHME MNOLLaaN MOBEPXHOCTM
3aneMeHTa, NoaBepXXeHHON obneaeHEeHWto, K MOMHOM MOBEPXHOCTU are-
MeHTa 1 NpuHUMaeMblin pasHbiM 0,6 Ans painoHoB no rononeny Ao IV npu
BbicoTe onop 6ornee 50 M u ansa paroHoB no rononeay V v Bbille, Hesa-
BMCMMO OT BbICOTbI OMOp;

A, — nnowiaap obLet NOBEPXHOCTU dremMeHTa, M2,

[na pavioHoB no rononeay Ao IV npu BbicoTe onop MmeHee 50 m rono-
neaHble OTIOXKEHMS Ha OMopax He YyYUTbIBAKOTCS.

[nsa »xene3o0eTOHHbIX U OEPEBSAHHbIX OMOP, @ TaKKe CTalbHbIX OMNop
C anemeHTamun u3 Tpyo rononegHble OTIIOXKEHNUSI HE YYMTbIBAKOTCS.

[ononegHble OTNOXEHWs1 HA TpaBepcax PeKoMeHAyeTcs onpeaensTb
no NpuBeAeHHON hopmyrne ¢ 3aMeHON NnoLlaam obLLen NoBepXHOCTU are-
MEeHTa Ha nnowaib ropu3oHTanbHON NPOEKLMM KOHCOMNW TpaBepChl.

5.3.5.25 PacueTtHas BeTpoBas Harpyska (H) Ha npoBoaa (Tpochl), BOC-
npvHYUMaemasi onopamm F’Wo, onpegensieTcs no copmyne

R, =PV (5.3.15)

rae PM': — HOpMaTuMBHaga BeTpoBas Harpyska no 5.3.5.15;

Yo Y, MPUHUMALOTCS COMMAcHo 5.3.5.17;

Y, — KOSMMULMNEHT HaLEXHOCTU MO BETPOBOV HarpysKke, paBHbIA Ans
NpoOBOAOB (TPOCOB), MOKPbITLIX FONONEAOM 1 CBOOOAHBIX OT rononeaa:

1,3 — npw pacyeTe no NepBou rpynne npegernbHbIX COCTOSHWUI;

1,1 — npn pacyeTe No BTOPON rpynne npeaenbHbiX COCTOSAHUN.

5.3.5.26 PacueTHas BeTpoBas Harpy3ka (H) Ha KOHCTpyKuUMIO onopbl Q
onpegensieTcs no gopmyrne

Q=(Q+ Q) V.7 (5.3.16)

rae Q! - HopmaTuBHas cpeaHsas COCTaBMsoLLas BETPOBON Harpysku,
npuHumaemas no 5.3.5.22;

Q' - HopmaTuBHas NynbcaLMoHHas COCTaBMSOLLAs BETPOBOW Harpys-
KK, npuHnmaemas no 5.3.5.23;

Yo Y, MPUHUMALOTCS COMAcHo 5.3.5.17;

Y, = KOSMMULIMEHT HAIEXKHOCTU MO BETPOBOMN Harpyske, PaBHbI:

1,3 — npw pacyeTe No NepBou rpynne npegernbHbIX COCTOSHNUN;

1,1 — npu pacyeTe No BTOPON rpynne npeaenbHbiX COCTOSAHUN.

5.3.5.27 PacueTtHasa BeTpoBag Harpy3ka (H) Ha rupnsaHay usonsaTopos
P, onpepnensetca no dopmyne

P, =y, .K,C FWy, (5.3.17)

[ nwip ‘wx
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rae v,,, ¥, MPUHUMAIOTCS cornacHo 5.3.5.17;

K,, MpuHumaetcs cornacHo 5.3.5.7;

C, — KoahpULMEHT NOGOBOMO COMPOTUBIIEHNSA LIENU U30NATOPOB, Npu-
HUMaeMbIn paBHbIM 1,2;

Y, — KO3(PMULMEHT HAAEKHOCTM MO BETPOBOW Harpyske, paBHbIn 1,3;

W, — HopMaTuBHOE BETPOBOE AaBeHne (5.3.5.4);

F, — nnowiaae AnameTpanbHOro Ce4eHNst Lenm rmprsiHabl 3onsTopos,
M2, onpeaensietcs no popmyne

F,=0,7D,H,nN-10-, (5.3.18)

roe D, — aMameTp Tapenku U3onsTopos, MM,

H, - cTpouTenbHas BbiCOTa M3onATopa, Mu;

N = YUCNO MU3ONATOPOB B LiENy;

N - 4ucno uener N3onNaTOPOB B MMprsiHAE.

5.3.5.28 PacyeTHas nuHerHasa rononefHas Harpyska (H/m) Ha 1 m
nposogda (Tpoca) P__, BocnpvHMMaemas ornopamu, onpegenserca no
dopmyne

ro’

Po= P Yy (5.3.19)

roe P — HopMaTuBHas NUHelHas rofioniegHast Harpyska, npuH1UMaeTcs
cornacHo 5.3.5.16;

Yy ¥, MTPMHUMAIOTCS! COMacHo 5.3.5.18;

Y, — KO3(PMULIMEHT HALEXKHOCTM MO rOMoriefHoON Harpyske npu pacye-
Te MO MEePBON M BTOPOW rpynnam npeaernbHbIX COCTOSHUIA, NPUHUMAETCS
paBHbIM 1,3 onga pavioHoB no rononeay | v Il; 1,6 — 4na panoHoB no ronone-
ay |l v Bbiwe;

Y, — KO3(PDNLIMEHT yCrioBui paboTbl, PaBHbIN:

1,0 — npu pacyeTe No nNepBow rpynne npegernbHbIX COCTOSAHUIA;

0,5 - npu pacyeTe no BTOPON rpynmne npeaenbHbIX COCTOAHUN.

[ononegHasa Harpy3ka OT NPOBOAOB M TPOCOB, MPUIOXEHHASA K TOYKaM
UX KPEMIEHMs Ha onopax, onpeaensieTcsl yMHOXXEHNEM COOTBETCTBYHOLLEN
nuHenHow rononegHon Harpyskm (5.3.5.16, 5.3.5.18, 5.3.5.28) Ha anvHy
BECOBOI0 nporeTa.

5.3.5.29 PacuyeTHas rononeaHas Harpy3ska (H) Ha koHcTpykuun onop J
onpegensercs no opmyne

J= I Y (5.3.20)

roe JY — HopmaTuBHas rofloneaHas Harpyska, npMHMMaemas CornacHo
5.3.5.24;

Yor » Y, MPUHUMAIOTCS COMNACHO 5.3.5.18;

Y;» ¥, NPUHMMAtOTCA cornacHo 5.3.5.28.
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5.3.5.30 B paronHax no rononeay Il u Bbile obneaeHeHne rmpnsaHa
N30NATOPOB y4MTbIBAETCA yBennyeHmem ux seca Ha 50 %. B pawoHax no
rononegy |l n meHee obnegeHeHVe He y4MTbIBaETCS.

Bosgencrere BETPOBOro AaBrneHnst Ha rmprsiHabl U30nsaTOPOB Npu ro-
nonefe He y4nTbIBaeTCs.

5.3.5.31 PacueTtHasa Harpy3ka Ha onopbl BJl ot Beca npoBogos, Tpo-
COB, TMPrsiHA U30NSTOPOB, KOHCTPYKLMIA OMop Mo NepBO M BTOPOWA rpyn-
nam npefernbHbIX COCTOSIHWIA ONpeaensieTcs npu pacyeTax kak npovase-
OEeHNe HOPMaTMBHOW Harpy3ku Ha KoadpULMEHT HA4EXHOCTH MO BECOBON
Harpyske 7y, NpUHMMaeMblii paBHbIM AN NPOBOAOB, TPOCOB W MMPNsAHA
n3onatopos 1,05, 4na KOHCTPYKUMIA ONOpP — C YKa3aHWSMU CTPOUTENbHbIX
HOPM W MpPaBWIl Ha Harpy3ku 1 BO3OENCTBUS.

5.3.5.32 HopmatuBHble Harpysku Ha onopbl BJT oT TsxkeHus npoBoaos
1 TPOCOB OMpeaensitoTCsl Npy pac4eTHbIX BETPOBbLIX M rONoneaHbiX Harpys-
kax no 5.3.5.17 n 5.3.5.18.

PacueTHasa ropmsoHTanbHas Harpyska oT TSXXeHUs NPOBOAOB U TPOCOB,
T, .o CBOOOAHBLIX OT rofiofiefa WM MOKpbITLIX rOrioNeaoM, npu pacyeTe
KOHCTPYKLUIA onop, yHAAMEHTOB 1 OCHOBaHWUI ONpeensieTcsi Kak npovs-
BeJeHMEe HOPMAaTUBHOW Harpy3Kku OT TSXKEHWSI NPOBOAOB M TPOCOB Ha KO3d-
PULMEHT HAEKHOCTU MO HArpy3Ke OT TAXKEHUA 7, , PaBHbIIA:

- 1,3 - npu pacyeTte no nepBon rpymnne npefenbHbIX COCTOSAHUN;

- 1,0 — npn pacyeTe No BTOPOW rpynne npeaenbHbIX COCTOSHUN.

5.3.5.33 Pacuet BJ1 no HopmanbHOMy pexunmy paboTbl HEOOXoAMMO
NpoOBOANTb ANS COMETaHUS CrieayoLmnx YCroBUN:

1) BbICLIasA TemnepaTtypa t,, BeTep 1 ronones oTCyTCTBYIOT;

2) Huswada TemnepaTypa t, BeTep u rononeq oTCyTCTBYHOT;

3) cpepHeropgoBasi Temneparypa t , BETep 1 ronones oTCyTCTBYHOT,

4) npoBoAa 1 TpOCkl NOKPbITLI rononegom no 5.3.5.18, temnepatypa
npwv rononege — no 5.3.5.14, BeTep OTCYTCTBYET;

5) Betep — no 5.3.5.17, Temneparypa npu W, — no 5.3.5.14, rononen
OTCYTCTBYET;

6) npoBoga v TpoCbl MOKPbIThI rononegom — no 5.3.5.18, Betep npwu
rornoriege Ha nposofa v Tpockl — no 5.3.5.17, Temneparypa npuv rornonege
no 5.3.5.14;

7) pacuyeTHas Harpyska OT TsbkeHusi NpoBodoB — Mo 5.3.5.32.

5.3.5.34 Pacyet BJ1 no aBapwiiHoMy pexumy paboTbl Heobxoanmo
NPOU3BOANTb AN COMETAHUSA CNeayHoLmMX YCIOBUIA:

1) cpendHerofoBas Temnepatypa t_, BETEP W rofiones OTCyTCTBYHOT;

2) Huswasna Temnepartypa t, BeTep u rononeq oTCyTCTBYHOT;

3) nposoda v TPOChl MOKPbLITLI roroneaom — no 5.3.5.18, temnepatypa
npwv rononege — no 5.3.5.14, BeTep OTCYTCTBYET;
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4) pacyeTHasi Harpyska oT TshkeHus npoBogos — no 5.3.5.32.

5.3.5.35 lpun pacyete npubnmkeHUs TOKOBEOYLLMX YACTEN K KPOHaM
AepeBbeB, anemMeHTam onop BJ1 n coopyxxeHnsam HeobxoamMMo NpuHMMaTh
cnegyoLlme CoveTaHns KNMMaTuYecKmx yCrnoBui:

1) npu paboyem HanpspkeHUU: pacdeTHasi BETPOBasi Harpyska — Mo
5.3.5.17, Temnepatypa npu W, —no 5.3.5.14, ronones oTcyTcTByeT,

2) Npu rpo30BbIX W BHYTPEHHMX MNEPEHanpPsKeHUsX: TemnepaTtypa
+15 °C, BeTpoBoe naenexue, pasHoe 0,06 W, Ho He meHee 50 [Ma;

3) onsa obecneveHus GesonacHOro nNogbemMa Ha ornopy Npv Hanuynm
HanpsbkeHust Ha nNuHun: ana BJ1 330 kB n Hwxke — Temnepartypa MUHYC
15 °C, rononepn n BeTep oTcyTcTBYHOT; Ana BJ1 750 kB — Temnepatypa mu-
Hyc 15 °C, BeTpoBoe aasnenue 50 lMNa, rornonen oTCyTCTBYET.

Mpu pacuyete npubnMXeHW yron OTKMOHEHUS Yy MoAdepXuBaloLLEN
rMprsHabl M30NSITOPOB OT BEPTUKANM onpeaenserca no opmyne

tgy=(KP+P,£P)(G, +05G), (5.3.21)

rae P — pacyeTHas BeTpoBas Harpyaka Ha nposofa dasbl, Hanpasnex-
Has nonepek ocu BJ1 (unu no 6uccektpuce yrna nosopota BJ1), H;

K, = k09hhULIMEHT NHEPLIMOHHOCTU CUCTEMBI «TUPNSiHAA — NPOBOA,
B MnporeTe», Npu OTKIMOHEHUAX NoA AaBfeHneM BeTpa NpUHUMaeTcs
paBHbIM:
BeTtpoBoe pgaBneHue, MNa 0o 310| 350 425 500 |[OT615
KoadbcprumenT K, 1 0,95 0,9 0,85 0,8

[MpomexyTouHble 3Ha4YeHUsa onpeaensarTca IMHEWHOW WHTEepno-
nauunen;

P_ - ropusoHTanibHasa cocTaBnaiolas oT TAXeHUs NpoBOLOB Ha noa-
OEepXMBaKLWY TMprsiHAY NPOMEXYTOYHO-YIIOBON onopbl (MPUHUMaEeT-
CH CO 3HAKOM MMC, eCNK €e HanpaeBrneHne coBnagaeT C HanpaBreHu-
€M BeTpa, Y CO 3HAaKOM MUHYC, ECfiv OHa HanpasrieHa B HaBETPEHHYIO
CTOpOHY), H;

an — pacyeTHasi Harpy3ka OT Beca NpoBoa, BOCMpUHUMaeMast rmprsiH-
001 n3onaTtopos, H;

G, — pacyeTHasl Harpyska oT Beca rMprsiHbl U30naTopos, H;

P, — pacueTHas BeTpoBasi Harpyska Ha rmpnsaHibl U3onaTopos, H, npu-
Humaemas no 5.3.5.27.

5.3.5.36 lMposepky onop BJI1 no ycrnoBmsaM MOHTaxa HeobxoaMMo npo-
BOAUTL MO NEePBOV rpynne npeaernbHbIX COCTOSHUA Ha pacyeTHble Harpys-
KV Npy Cnegywmnx KNMMaTu4eckux ycroBusix: Temnepartypa muHyc 15 °C,
BETPOBOE AaBrieHne Ha BbicoTe 15 M Hag noBepxHoCTbio 3emnun — 50 Ma,
rornornen oTCyTCTBYET.
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5.3.6 MpoBoaa u rpo3o3almnTHbIE TPOChI

5.3.6.1 Bo3gyLuHble NMHUM MOTYT BbIMOMHATECS C OOHUM UMM HECKOSbKUMU
nposojamu B hase; BO BTOPOM crydae has3a Ha3blBaeTCsi pacLLenieHHON.

MpoBoaa pacluenneHHow asbl MOryT ObITb M30MMPOBaHbI Apyr OT Apyra.

[rameTp NpoBOOOB, UX CEYEHNE 1 KONMYECTBO B hase, a Takke paccTo-
SiHVEe Mexay NpoBoAaMu pacLlenneHHon dasbl onpeaensoTcs pacyeToM.

5.3.6.2 Ha npoBogax paclienneHHon dasbl B nporerax 1 netnsax
aHKepHbIX OMOp AOIMKHbI OblTb YCTAHOBMEHbI ANCTAHUUOHHbIE PACMOPKMU.
PaccTosHus mexay pacnopkamu unm rpynnamMmu pacrnopok, ycTaHaBnmBae-
MbIMW B MPOSiETE Ha pacLuennieHHon hase 13 AByX UM Tpex NPpOBOAOB, HE
OOIMKHbI NpeBsbIwaTtb 60 M, a npy npoxoxaeHun BI1 no mectHocTn Tnna A
(5.3.1.4) — 40 m. PaccTosiHuss mexay pacrnopkamu Unu rpynnamMmu pacropok,
yCTaHaBMMBaeMbIMU B NPONETe Ha pacLuenneHHon dase ns vyetbipex u 6o-
nee NpPoBOAOB, HE AOMMKHbI NpeBbiwaTtb 40 M. NMpu npoxoxaeHun BI1 no
MecTHocTV Tuna C aTu paccTosiHMA [oMNycKkaeTcs yBenuumsaTth 40 60 M.

5.3.6.3 Ha BJ1 gomKHbl NpMMEHSTLCA MHOrONPOBOSIOYHbIE NPOoBOAA U
Tpockl. MMHUManbHO AOMNYCTMMbIE CEYEHWUsI NMPOBOAOB NPUBEAEHbI B Ta-
onvue 5.3.5.

Ta6bnuua 5.3.5 - MMHMManbHO AONYCTUMbIE CEYEHUs NPOBOAOB
Nno yCcrioBUsIM MeXaHU4eCKOW NMPOYHOCTH

CeueHue nNpoBoaoB, MM?
antoMUHUEBBIX | U3 TEPMO-
cTane-
XapakTepuctika Bl 1 13 HeTepmo- | obpaboTaH- anio- | cTans-
obpaboTaHHOro | Horo anto-
MWHU- |  HbIX
antoMUHUEBOTO | MUHMEBOIO
€BbIX
cnnasa cnnaea
BJ1 6e3 nepeceyeHuin B panioHax
no rononeay:
noll 70 50 35/6,2 35
B llI-IV 95 50 50/8 35
B V 1 Gonee - - 70/11 35
Mepeceyenns BJ1 ¢ cyaoxoaHbIMu
pekaMu 1 MHXEHEPHbIMU COOpY-
KEHUsIMM B paioHax no rornonegy:
no ll 70 50 50/8 35
B llI-IV 95 70 50/8 50
B V v 6onee - - 70/11 50
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OkoH4YaHue mabnuuysi 5.3.5

CeueHue npoBogoB, Mm?

anoM1UHUEBBIX | U3 TEPMO-
1 U3 HeTepMo- | obpaboTaH- crane-
XapakTepuctuka BJ anto- | ctanb-
06paboTaHHOro | HOro anto-
MWHW- |  HbIX
arnoMMHNEBOro | MUHMEBOTO | o
cnnaea cnnaea
BJ1, coopyxaembie
Ha ABYXLEMHbIX Uin
MHOrOLEMNHbIX Ornopax:
no 10 kB - - 70/11 -
35 kB u Bbiwe - - 120/19 -

MpumeyaHns

1 B nponetax nepeceyeHuii ¢ aBTOMOGWIIbHbIMK JOporaMu, TPonnenbyCcHbIMKU 1 Tpam-
BalHbIMN MTUHUAMM, >XeNe3HbIMU Aoporamm HeobLLero NonbL3oBaHNA AONyCcKaeTcs NpUMeHe-
HVe NPOBOAOB TaKMX Xe CevYeHUi, kak Ha BJ1 6e3 nepeceyeHuit.

2 B pavioHax, rage TpebyeTcs npyMeHeHne NPOBOAOB C aHTUKOPPO3UOHHOW 3aLLMTON,
MWHUManNbHO AOMYCTUMbIE CEHEHUS NPOBOAOB NPUHUMAIOTCS TAKUMU XKe, KaK U CeHeHUs Co-
OTBETCTBYIOLLUX MApOK 6€3 aHTUKOPPO3NOHHOW 3aLLMnThbI.

5.3.6.4 [1ns CHWXeHUsA noTepb 3NeKTPO3HEPrMn Ha nepemarHn4mBea-
HMe cTanbHbIX CEpAEYHUKOB B CTaneantoMUHUEBBIX NPOBOAAX U B MPOBO-
[ax n3 TepmoobpaboTaHHOro antoMMHUEBOIO CrfaBa Co CTarnbHbIM Cep-
[EYHUKOM pPEKOMEHOYETCH NPUMMEHSITb NPOBOAA C YETHbIM YMCMOM MOBU-
BOB antOMVHUEBBIX NMPOBOSIOK.

5.3.6.5 B kavecTBe rpo3osalluTHbIX TPOCOB CredyeT, Kak npaBuno,
NPUMEHATb CTanbHble KaHaTbl, U3rOTOBMEHHbIE N3 OLMHKOBaHHOW MPOBO-
NOKKM Ans 0cob0 XeCTKNX arpeccuBHbIX ycnosui pabotel (OXK) n no cnoco-
Oy cBuBKM HepackpyumBatowmecs (H) cedyeHmem He meHee:

1) 35 mm? — Ha BJ1 35 kB 6e3 nepecedeHuis;

2) 35 mm? - Ha BJ1 35 kB B nponeTtax nepeceyeHuii ¢ xenesHbiMu 4o-
poramy 0o6LLEero Nonb3oBaHUs 1 3NeKTPUULMPOBaHHBIMK B paioHax no
rononegy I-11;

3) 50 mm? — B ocTanbHbIX parioHax u Ha BJl, coopyxaeMbix Ha OBYyX-
LienHbIX U MHOTOLLEMHbIX OMopax;

4) 50 mm?-Ha BJ1 110 kB;

5) 70 mm? — Ha BJ1 220 kB un Bbiwwe.

CTtaneantoMuH1EBbIE MPOBOAA MM NPOBOAA U3 TEpMOOOGpaboTaHHOroO
anioMVHUEBOTO CnnaBa Co CTanbHbIM CEPAEYHMKOM B KavyecTBe rpo3osa-
LLIMTHOrO TPOCa PEKOMEHOYETCH NPUMEHSATh!
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1) Ha 0cob0 OTBETCTBEHHbIX NEPEXOAaX Yepes3 UHKEHEPHbIE COOpYXKe-
HUS (3NeKTpUULMPOBaHHbIE XenesHble 4OPOrk, aBTOMOOUNbHbIE AOPOrU
kareropum IA (5.3.19.1), cynoxoaHble BoAHbIe nperpagsl U T. n.);

2) Ha yyactkax BJl, npoxogsiumx B panoHax C MoBbILEHHbIM 3arpsia-
HeHneM atmocdepsbl (MPOMbILLIEHHbIE 30HbI C BbICOKOW XUMWYECKON aK-
TUBHOCTbLIO YHOCOB, 30Hbl UHTEHCVBHOTIO 3eMIeAenus C 3aCoNeHHbIMU Mo-
YBaMu 1 BogoeMaMm, nobepexbsa MOpel 1 T. M.), a TakkKe NPOoXoAsilumX no
HaceneHHoW 1 TPyAHOOOCTYMHOW MECTHOCTSIM;

3) Ha BJ1 c 6onblummm TokaMu ogHOa3HOro KOPOTKOro 3amblKaHUs No
YCNOBUAM TEPMUYECKON CTOMKOCTU W OIS YMeHblUeHUs BnuaHua BIl Ha
TNIHUN CBA3MN.

Mpu atom gna BJ1, coopyxaeMbix Ha ABYXUEMNHbIX UM MHOTOLEMHBLIX
onopax, He3aB/NCKMMO OT HanpsPKEHNSA CyMMapHOe CeveHne antoMUHUEBOW
(vn antoMUHMEBOrO chnaBa) M CTanbHOM YacTen Tpoca AOMKHO ObITb
He MeHee 120 mm?2.

Mpwv Mcrnonb3oBaHWM rPO303aLLUTHBIX TPOCOB At OpraHM3aLy MHOToKa-
HarnbHbIX CUCTEM BbICOKOYACTOTHOW CBSA3K MPU HEOOXOAMMOCTM NMPUMEHSIHOTCSI
OOVHOYHbBIE UM COBOEHHBIE M30MMPOBaHHbIE APYr OT Apyra TPOChl U TPOChI
CO BCTPOEHHbIM onTuyecknmM kabenem casaau (5.3.12.1-5.3.12.23). Mexay co-
CTaBnSOLLYIMIN CABOEHHOIO TPOCa B NPONeTax U NETNAX aHKEPHbLIX OMop JOIK-
Hbl ObITb YCTAHOBMEHbB! ANCTAHLIMOHHBIE U30NMPYHOLLE PACTIOPKU.

PaccTrosHnsa mexxgy pacrnopkamu B NporieTe He JOMKHbI NpeBbiwaTte 40 M.

5.3.6.6 [ng ctaneantoMVHWEBBLIX NPOBOAOB C MIOLLAABI0 MONEPEYHO-
ro ceyeHns antoMMHNEBBIX MPOBOMOK A U CTanbHbIX NPOBONOK C peKoMeH-
AyloTcd cnegyowmne obnactv NPUMeHeEHUs:

1) pavioHbl C TONLWMHON CTEHKM rononeda 25 MM 1 meHee:

- A po 185 mm? - npu oTHowweHunn A/C ot 6,0 go 6,25;

- A ot 240 mm? 1 6onee — npu oTHoweHun A/C 6onee 7,71;

2) palioHbl C TOMNLWUHONM CTEeHKM rononeaa 6onee 25 mm:

- A po 95 mm? - npu oTHoweHumn A/C 6,0;

- Aot 120 go 400 mm? — npu oTHowweHun A/C ot 4,29 pno 4,39;

- Aot 450 mm? 1 6onee — npu oTHoweHun A/C ot 7,71 no 8,04;

3) Ha Gonbwwmx nepexopgax ¢ nponeramu 6onee 700 M — OTHOLUEHNE
A/C bonee 1,46.

Bbibop mMapok nMpoBoAOB M3 Apyrux martepuanoB 000CHOBbLIBaeTCS
pacyetamu.

Mpw coopyxeHun BJ1 B mecTax, rae onbIToM 3KCnyaTaLumn yCTaHOBIEHO
paspyLLeH/e NpPOBOAOB OT KOPPO3un (Nobepekbs CONneHbIX 03ep, MPOMbILL-
NEHHbIE PanoHbl U paioHbl 3aCONEHHbIX MECKOB, NpUexalume K HAM pano-
Hbl ¢ aTmocdbepon Bosayxa tuna |l u lll), a Takke B mecTax, rae Ha OCHO-
BaHWM AaHHbIX U3bICKAHU BO3MOXHbI TaKUe paspyLUeHusi, criegyeT npume-

327



TKI 339-2011

HATb MPOBOAA, KOTOPble B COOTBETCTBUM C rOCYAAPCTBEHHBIMY CTaHAapTaMu
N TEXHUYECKUMW YCNOBUSAMU NPEeAHA3HaYeHbl ANs yKa3aHHbIX YCNOBUN.

Ha paBHUHHO MECTHOCTU NPU OTCYTCTBUM AAHHbIX SKCMyaTaLmm LUMPUHY
NpUBPEXKHON NOMNOChI, K KOTOPOW OTHOCUTCS YKazaHHoe TpeboBaHuve, cneayet
NPVHUMAaTb PaBHOM 5 KM, a NOMOCkl OT XMMUYECKMX NpeanpuaTuin — 1,5 km.

5.3.6.7 [Mpn BbIObOpe koHCTpyKUMKM BJ1, konmuyecTBa cocTaBnsioLmMX U
nnoLaan ceveHns NpoBoaoB dasbl U UX PacnonoxeHus Heobxoammo orpa-
HUYEHVEe HaMPSPKEHHOCTY 3NEKTPUYECKOIO MOMs Ha NOBEPXHOCTW NMPOBOAOB
[0 YPOBHEW, AOMNYCTUMBIX MO KOPOHE 1 pagmnonomexam (rmasa 1.3 [2]).

Mo ycnoBusM KOpoOHbI 1 paguonomex npu otmeTtkax go 1 000 m Hag
YPOBHEM MOpPSsi peKoMeHAyeTcs NpuMeHsATb Ha BJ1 npoBoga anamerpom He
MeHee yka3aHHbIX B Tabnuue 5.3.6.

Tabnuua 5.3.6 — MMHuManbHbIN gnameTp nposogoB Bl no ycnoBusm
KOPOHbI U paguornomex, Mm

dasza c npoBogamu

Hanpsixenue BJ1, kB
OOVHOYHbBIMM nBa n bonee

110 11,4 (AC 70/11) -
21,6 (AC 240/32) .
24,0 (AC 300/39)

220

2% 21,6 (2 x AC 240/32)
330 33,2 (AC 600/72) 3% 15,2 (3 x AC 120/19)
3x 17,1 (3 x AC 150/24)

)

)

4% 29,1 (4 x AC 400/93
5x21,6 (6 x AC 240/32

750 -

[MpumeyaHus

1 Ons BN 220 kB MMHUManbHbIM gnameTp nposoga 21,6 MM OTHOCUTCS K rOPU3OHTanbHO-
My pacrionoxeHuto as, a B ocTasbHbIX CIy4asix AOMyCTIM C NPOBEPKON MO paavonomexam.

2 [ns BN 330 kB MMHMManbHbI gunameTp nposoaa 15,2 mm (Tpu npoBoaa B chase) oT-
HOCWTCS K OAHOLIEMHbIM Onopam.

5.3.6.8 CeueHue rpososallMTHOrO Tpoca, BblOpaHHOE MO MexaHu-
YeCKOMY pacyeTy, OOMMKHO ObITb MPOBEPEHO Ha TEPMUYECKYH) CTOMKOCTb
B COOTBETCTBUM C ykasaHusimu rmasbl 1.4 [2] n noanyHkToB 5.3.12.16,
5.3.12.18, 5.3.12.19 nacTtosiwero TKI1.

5.3.6.9 [MpoBoga 1 TpPOChl AOMKHbI pPacCyYNTbIBATbCS Ha pacyeTHble
Harpysku HopMaribHOro, aBapuMHOrO M MOHTaXHOro pexxumos BJ1 ans co-
YeTaHuI YCNoBUN, ykasaHHbiX B 5.3.5.33-5.3.5.36.
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Mpun aTom HanpsxeHWs B NpoBoAax (Tpocax) He AOIMKHbI MpeBbiaTh
OONyCTUMble 3HaYeHWs, MpuBeaeHHble B Tabnvue 5.3.7.

5.3.6.10 YkasaHHble B Tabnuue 5.3.7 HanpsxkeHus cnegyeTt OTHOCUTB K TON
TOYKe NPOBOAA Ha AnvHe NporeTa, B KOTOPOW HanpsixeHve Havbonbluee. [lo-
MyCKaeTCs yKasaHHble HanpshkeHns NpMHUMaTh ANS HU3LLEN TOYKV MpoBoda
npwv YCNoBUM NpeBbILLEHNST HANPSXeHWs B To4YKax noaseca He 6ornee 5 %.

5.3.6.11 PacyeT MOHTa)HbIX HaNPsPKEHWA U CTpPen npoBeca NpoBO-
0B (TPOCOB) AOMKEH BbINOMHATECA C Y4€TOM OCTaTOuHbIX AedopMannii

(BBITSKKN).

B mexaHunyeckux pacyetax NMpoBOAOB (TPOCOB) credyeT MpuHMMaTb
PU3NKO-MEXAHNYECKNE XapaKTEPUCTUKK, NpBeAEHHbIe B Tabnuue 5.3.8.

Tabnuua 5.3.7 - lonycTMoe MexaHU4ecKoe HanpsikeHue B NpoBoAax u
Tpocax BJ1 HanpsikeHnem Bbiwe 1 KB

MpoBoaa un Tpocekl

[HonycTtumoe Ha-
npsbkeHue, % npe-
[ena npo4YHoOCTM
npy pacTsXKeHUN

[onyctumoe
HanpskeHue, H/mm?

npv Hau-

npm

npuv Hau-

o . npw
bonbluen | cpen- | Gonbluen cpenHe-
Harpyske | Hero- | Harpyske peare-
~ o | ropoBoii
M HU3WeW | JOBOM | 1 HM3LWei
Temnepa-
Temnepa- [Temne-| Temnepa- TvDe
Type paType Type yp
AnOMUHVEBBIE C NNOLWAALI0
MOMNepeYHOro Ce4eHusl, Mm?:
70-95 35 30 56 48
120-240 40 30 64 51
300-750 45 30 72 51
M3 HeTepmoobpaboTaHHOro
anM1MHUEBOro crnasa NioLwaabo
MOMNepeYHOro CeveHusl, Mm2:
50-95 40 30 83 62
120-185 45 30 94 62
M3 TepmoobpaboTaHHOro
arnMUMHUEBOro Crinasa NoLwaapko
NOMNEepPEeYHOro ce4eHus, Mm2:
50-95 40 30 114 85
120-185 45 30 128 85
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OkoHyaHue mabnuubl 5.3.7

LonycTnmoe Ha-
npspkeHve, % npe-
[ena npo4yHocTU
npwv pacTsHkeHUn

Honyctumoe
HanpsikeHue, H/mm?

MpoBoaa u Tpockl npu Hau- npu npu Hau- now
Gonbluen | cpen- | Gonbluen c ep He-
Harpyske | Hero- | Harpyske peare-
~ . . | romoson
N HU3LWeN | JOBOW | W HU3LWWEN
Temnepa-
Temnepa- | Temne-| Temnepa- TVoe
Type paType Type P
CraneantoMyH1eBble NoLaabo
nonepeYHoro cevyeHunst
antoMUHUEBOW YacTu NpoBoaa, MM?:
400 1 500 npun A/C 20,27 v 18,87 45 30 104 69
400, 500 1 1000 npu A/C 17,91, 45 30 96 64
18,08 1 17,85
330 npu A/C 11,51 45 30 117 78
150-800 npu A/C ot 7,8 go 8,04 45 30 126 84
35-95 npu A/C ot 5,99 fo 6,02 40 30 120 90
185 n 6onee npu A/C ot 6,14 45 30 135 90
0o 6,28
120 n 6onee npu A/C ot 4,29 45 30 153 102
0o 4,38
500 npun A/C 2,43 45 30 205 137
185, 300 1 500 npu A/C 1,46 45 30 254 169
70 npu A/C 0,95 45 30 272 204
95 npu A/C 0,65 40 30 308 231
M3 TepmoobpaboTaHHOro antomuHme-
BOTO CMJlaBa Co CTaslbHbIM CEPAEYHM-
KOM MioLLaabto NMomnepeyHoro ceyve-
HVIS1 anOMVHUEBOTO Craea, MM
500 npu A/C 1,46 45 30 292 195
70 npn A/C 1,71 45 30 279 186
CTanbHble NnpoBoaa 50 35 310 216
CTanbHble KaHaTbl 50 35 Mo cTtaHgapTam un Tex-
HUYECKMM YCMOBUSAM
SawwmieHHble nposoga, ACU, CUIM-4 40 30 114 85
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Ta6nuua 5.3.8 - PU3nKo-MexaHMYeCKne XxapakTepUuCTUKN NPOBOAOB U TPOCOB

Temnepartyp- Mpenen npou-
Moaynb HbIV KO3h-
HOCTW Npu pacTs-
ynpyro- dULneHT . ”
MpoBoaa n Tpockl " _ XeHun 6 ¥, H/mm?,
ctu, 10 NNHENHOTro P
H/mm? YANVHEHUS, MpoBoAa 1 Tpoca
10°% rpag” B LIENOM
AnoMUHNEBBLIE 6,30 23,0 16
CranearntoMMHUEBbIE C OTHOLLIE-
HVeM nroLager nonepeyHbIX
ceyeHun A/C:
20,27 7,04 21,5 210
16,87-17,82 7,04 21,2 220
11,51 7,45 21,0 240
8,04-7,67 7,70 19,8 270
6,28-5,99 8,25 19,2 290
4,36-4,28 8,90 18,3 340
2,43 10,3 16,8 460
1,46 11,4 15,5 565
0,95 13,4 14,5 690
0,65 13,4 14,5 780
M3 HeTepmoobpaboTaHHoro 6,3 23,0 208
antoMUHUEBOTO CrifiaBa
M3 TepmoobpaboTaHHoro 6,3 23,0 285
antoMUHUEBOTO Crnasa
M3 TepmoobpaboTaHHoro anto-
MWHWEBOrO CrriaBa Co CTaslbHbIM
CEepAeYHUKOM C OTHOLLIEHUEM MI1o-
Lafen nonepeyHbix ceveHuin A/C:
1,71 11,65 15,83 620
1,46 12,0 15,5 650
CranbHble kaHaTbl 18,5 12,0 1200**
CTanbHble npoBoaa 20,0 12,0 620
BawmeHHble nposoga,ACU, 6,25 23,0 294
cnn-4

“Tpeaen NpoYHOCTY NPpU PACTSIKEHUM G, OMPEAENSETCS OTHOLIEHUEM Pa3pbIBHOTO
yeunus nposoga (Tpoca) P, HOPMMPOBAHHOTO FOCYAAPCTBEHHBIM CTaHAAPTOM UMK TEXHNYe-
CKMMM YCIIOBMSIMM, K NIOLLAAM MONEePeUHOro cevenus s, o, = P/s,. [ins cTaneaniomMmH1esbIx
MPOBOAOB S, = S, + S..

**TpMHMMaeTcs NO COOTBETCTBYIOLLMM CTaHAapTaM, Ho He MeHee 1200 H/mm2,
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Ta6nuua 5.3.9 - [INvHbBI NPONeToB ANA OAMHOYHbIX MPOBOAOB U TPOCOB,
Tpebyrwwmx 3aWwmnThbl OT BUGpaLum

MponeTkbl onuHomn
Mnowane Gonee, M,
MpoBoaa, Tpochl ceyeHus, B MECTHOCTM Tuna
MM?
A B
CraneantomvHueBble, U3 Tepmoobpabo- 35-95 80 95
TaHHOrO antoMUHUEBOTO cnnaEa cocTanb- | 50 o4 100 120
HbIM CepaeYHVKOM 1 6e3 Hero
300 v Gornee 120 145
AntomyHMeBbIe 1 U3 HeTepMoobpaboTaH- 50-95 60 95
HOro anMWHNEBOTO Crnasa 120-240 100 120
300 v 6ornee 120 145
CranbHble 25 n bonee 120 145

* MpvBeaeHbI NNOLWaAN Ce4YeHNs antoMUHUEBON YacTu.

5.3.6.12 3awuwiaTe oT BMbpaumm cnegyer:

— OOWHO4YHblE MPOBOAA M TPOCHI NPWU ASIMHAX NPOSIETOB, MPEBbILLAND-
LLMX 3HAYEHWS, MpuBeaeHHbIE B Tabnmue 5.3.9, 1 MexaHn4Yecknx Hanpsxe-
HUSIX NPWU CpeaHEeroqoBoN TeMnepaTtype, NPEBbILLALWMX NPUBEAEHHbIE B
Tabnuue 5.3.10;

- pacLuenneHHble NpoBo4a 1 TPOChl U3 ABYX COCTaBNSALLMX NPy ANu-
Hax nporfeToB, npeBbilarWwmx 150 M, U MeXaHUYEeCcKUX HanpsiKeHusX,
npeBblaoWmnX NpuBeaeHHble B Tabnuue 5.3.11;

- npoBoda pacliensieHHon dasbl M3 Tpex u Gornee cocTaBnsOLLMX
npw gnvHax nponertos, npesbiwatowmx 700 m;

- npoeoga BJI3 npu npoxoxaeHun Tpaccbl Ha MECTHOCTU Tuna A,
€CInn HanpshXeHue B NpoBoOAE NpW CpeaHerofoBovi TemnepaType NnpeBbi-
waet 40 H/mm2.

B tabnuuax 5.3.9-5.3.11 T1n MeCTHOCTV NpUHMMAaETCs cornacHo 5.3.1.4.

Mpu anvHax nNponeToB MeHee ykasaHHbIX B Tabnuue 5.3.9 n B mecT-
HocTu Tuna C 3awmTa oT BMGpauun He TpebyeTcs.

BawumwaTs oT BMOpaumm pekoMeHayeTcs:

- npoBoAa antoMVHUEBbIE U U3 HETEPMOOOpaboTaHHOro antoMuHue-
BOro cnnaea nnowagbio cedeHust oo 95 mm?, 13 TepmoobpaboTaHHOro
antoMUHWEBOrO CnlaBa U cTaneantoMyHMeBbIe MPOBOAA NMOLLaAbo ceve-
HUSI antoMUHMEBOM YacTu 0o 70 MM?, cTarnbHble TPOChl NMoWanbo ceve-
HMsa go 35 Mm? — racuTtensamy BUGpaLum NneTneBoro Tuna (aemndupyoLimie
neTnum) U apMUpYOLLMMK CnpanbHbIMU NMpyTKamMu, MPOTEKTOpamu, Cnu-
panbHbIMK BA3KaMU;
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Ta6nuua 5.3.10 — MexaHuyeckue HanpsikeHusi, H/MM2, 0oAMHOYHBIX NPOBOAOB
M TPOCOB NpU cpeaHerofoBoi Temneparype t_, TpebyHLWUX 3aWUThI OT

cr?

BUGpauum
Tun mecTHoCTH
[MpoBoga, Tpock!
A B

CraneantomuHnesble mapok AC npu A/C:

0,65-0,95 >70 > 85

1,46 > 60 >70

4,29-4,39 > 45 > 55

6,0-8,05 > 40 > 45

11,5 n bonee > 35 > 40
AnOMUHMEBbBIE Y U3 HETEPMOOOPaBOTAaHHOTO antoMUHUEBOTO > 35 >40
cnnaea BCEX MapoK
3 TepmoobpaboTaHHOro antoMMHMEBOIO CMfaBa co CTanbHbIM | > 40 > 45
cepAeyHuKkoM 1 6e3 Hero Bcex Mapok
CTarnbHble BCEX MapoK >170 | >195

Tabnuua 5.3.11 = MexaHn4yeckue HanpsbkeHUsi, H/Mm?2, paclyensnieHHbIX
NPOBOAOB M TPOCOB U3 ABYX COCTaBMAIOLWMUX, NPU CPeaHEeroqoBomn
Temnepartype t_, TpebyroLWnX 3awmThbl OT BUOpaumm

cr’?

Tun mecTHOCTM
MpoBoaa, Tpochl
A B
CraneantomvHneBble mapok AC npu A/C:
0,65-0,95 >75 > 85
1,46 > 65 >70
4,29-4,39 > 50 > 55
6,0-8,05 > 45 > 50
11,5 n Gonee > 40 > 45
AntoMyHVEBbIE 1 U3 HETEePMOOOPaboTaHHOTO antoMUHUEBOTO > 40 > 45
cnnaBa BCEX MapOK
M3 Tepmoo6paboTaHHOro antoMMHUEBONO CrflaBa Co CTalnbHbIM [ > 45 > 50
cepAeYHMKOM 1 6e3 Hero Bcex Mapok
CranbHble Bcex Mapok >195 | > 215
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- nposoga (Tpockl) 6orMbLLEro CeYeHnss — racutensaMmm Bmbpauumn Tuna
Ctokbpuaxa;

- nposoga BJ13 B mecTax nx kpenneHus K nsonstopam — racutensiMu
BMOpaLMKN CNMPanbHOro TUNa ¢ NOMMMEPHBIM NMOKPLITUEM.

lacuTenu Bubpaumm cnegyert ycTaHaBnmBaTh C 0OeVX CTOPOH nporneTa.

Ons B, npoxogsawmx B ocobbix ycrnoBusx (OTAenbHble NponeTbl B
mecTHocTu Tvna C u gp.), 3awmTta ot Bubpauum AomkHa NPOBOAUTLCS MO
cneumansHOMy MPOEKTY.

3awumTa oT BMOpaumMm GonbLUMX MEPEXOOOB BLIMOMHSAETCS COrNacHo
5.3.11.14.

5.3.7 PacnonoxeHue NpoBOAOB U TPOCOB U PacCTOAHUSA
MeXxay HUMU

5.3.7.1 Ha BJ1 moxeT npumeHsiTbcs Nntoboe pacnoroxeHne NpoBoaAoB
Ha ofnope: ropu3oHTanbHoe, BepTMKanbHoe, cMmelaHHoe. Ha BJT 35 kB u
BbILLE C PACMONOXEeHNEeM NPOBOAOB B HECKOMbLKO SIPYCOB NPeanoYTUTENb-
HOW SIBMSIETCHA CXeMa CO CMELLEHMEM NPOBOAOB COCEAHNX SPYCOB MO ropu-
30HTanu; B parioHax no rononeay IV n 6onee pekomeHOyeTCH NPUMEHATL
rOpU3oHTanbHOE pacnonoXeHne NPOBOAOB.

5.3.7.2 PacctosHna mexgy nposogamu BJl, a Takke mexay npoBo-
[amMuy 1 TpocaMuy JOMKHbI BbIGNpaTbCs:

1) no ycnoeusM paboTbl MPOBOAOB (TPOCOB) B MpoOfiETax COrnacHo
5.3.7.3-5.3.7.9;

2) no [ONyCTUMbIM U3OMSLMOHHBIM PACCTOAHMAM: MeXAy MnpoBoAa-
Mu — cornacHo 5.3.9.11; mexay npoBogamu 1 aneMeHTammu onopbl — CO-
rnacHo 5.3.9.9;

3) No ycrnoBMAM 3almUTbl OT FPO30BbLIX NEPEHANPSPKEHUIN — COrMacHo
5.3.9.51 5.3.9.6;

4) no ycrnoBMsIM KOPOHbI M JONYCTUMBIX YPOBHEW paaMoNoOMeEX U aky-
CTMYECKMX LWYMOB — cornacHo 5.3.6.7, rocydapCTBEHHbIM CTaHAapTam,
CTPOMUTENbHBIM HOPMaM U NpaBunam.

PaccTtosiHnsi mexxgy npoBogamu, a Takke Mexay nposogamu u Tpoca-
MU BbIGMpalOTCA MO CTpenam npoBeca, COOTBETCTBYOLMM rabaputHomy
nponeTy; Npu 3TOM CTpena npoBeca Tpoca AomkHa ObITb He Bonee cTpensl
npoBeca npoBoAa.

B otgenbHbix nponetax (He 6onee 10 % obuwiero konuyecTsa), nony-
YEHHbIX NPW pacCTaHOBKE OMOP M MPEBbILAOLWNX rabapuTHble NPOneThl
He Gornee 4yem Ha 25 %, yBenuyeHUss pacCTOSIHUA, BbIMUCMNEHHBIX ANS ra-
bapuTHOro nponeTta, He TpebyeTcs.
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[ns nponeTos., npesbiwatowmx rabapntHele 6onee vyem Ha 25 %, cne-
AyeT Npovn3BOANTL MPOBEPKY PACCTOAHMIN MEXAY NPOBOAAMMW 1 MEXAY Npo-
BOAAMU 1 TpOCaMu cornacHo ykasaHusam 5.3.7.3-5.3.7.5,5.3.7.7-5.3.7.10,
5.3.9.515.3.9.6, npn aTOM foNycKaeTcs He yunTbiBaTh TpeboBaHNs Tabnuy,
npunoxexus A.

Mpu pasnuumu cTpen npoBeca, KOHCTPYKLWIA MPOBOAOB W TMPSHA
N30MATOPOB B pa3Hbix hazax BJ1 gononHUTensHoO A40MKHbBI NPOBEPATLCA
paccTosHUs mMexay nposogamu (Tpocamu) B nponete. Nposepka npo-
BOAMUTCS Mpu Hanbornee HebGNaronpuATHbIX CTAaTUYECKUX OTKIOHEHUSX
npy HOpMaTUBHOM BETPOBOM AaBneHun W, HanpasneHHoM nepneHan-
KYyNnsapHO ocu nponeta gaHHoun BJ1. [Npu aToM paccTtoaHua mexay npo-
BOAaMV UV NpoBoAaMu 1 TpocamMu B CBETY AN yCIOBUA HanbonbLuero
paboyero HanpskeHUst OOIKHbl OblTb HE MeHee yka3aHHbiX B 5.3.9.9
n 5.3.9.10.

5.3.7.3 Ha BJl c nogaepxwusaowymy rmpnsgHaamMmv M3onsaTtopos npu
rOPU30OHTaNbHOM PAacnonOXeHUn MNPOBOAOB MUHMMarbHOE pacCTosiHNE
Mexay NpoBodamu B nNporeTte onpeaensieTcs no dopmyne

d,, =d, +Kf+L -3, (5.3.22)

rae d,,, — PaccTosiHie No ropu3oHTanM Mex/y HeOoTKIOHEHHbLIMM Npo-
BOAamu (AN1s pacLUenneHHbIX MPoBOAOB — Mexay GrnvxanwymMm npoeoaa-
MW pasHbIx das), M;

d,, — paccrosHue cornacHo 5.3.9.10 aAns ycrnosuin BHyTPEHHUX nepe-
HanpspKeHUN, M;

K, — KO3(p(PMUMEHT, 3Ha4YeHNEe KOTOPOro MpuHMMaetcs no Tabnuue
5.3.12;

f — Hanbornbluaa cTpena nposeca Npu BbICLLEN TeMnepaType Unm npu
rononefe 6e3 BeTpa, COOTBETCTBYIOLLAsA AEACTBUTENBHOMY NPOSETY, M;

A — ANWHa noaaepXvBaloLen rmpnsHabl U30NSTOPOB, M:

- ANS nporneTta, orpaHNYeHHOro aHKepHbIMK onopamu A = 0; Ana npo-
1eToB C KOMOMHMPOBAHHBIMW TMPRAHAAMU U30MSTOPOB A, NMPUHUMAaETCH
paBHOW ee NPOeKLMM Ha BePTVKanbHYIO NIOCKOCTb;

- ANA NPONeToB C Pa3fIMYHOW KOHCTPYKUMEN TMpnsaH4 U30NSTOPOB
A MPUHMMaeTCsA paBHOW NONyCcyMMe ASNNH MMPSHA U30MNSTOPOB CMeEX-
HbIX OMNop;

d — nonpagka Ha paccTosHUe MeXAy NPOBOAaMMU, M, MPUHMMAaETCS paB-
Hom 0,25 Ha BJ1 35 kB 1 0,5 Ha BJ1 110 kB v Bbilwe B nponetax, orpaHuyeH-
HbIX aHKEPHbIMK OMopamu, B oCcTanbHbIX criydasix & = 0.
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Tabnuua 5.3.12 - 3HaueHue KoadpcpuumeHta K,

P,/P* 0,5 1 2 3 5 7 10 n 6onee

K 0,65 0,70 0,73 0,75 0,77 0,775 0,78

B

P, — pacyeTHas BETpoBas Harpyska Ha nposof cornacHo 5.3.5.17, H;
P, - pacueTHas Harpyaka OT Beca nposoga, H.

[na npomexxyTouHbix 3HadeHuin P, /P, ykasaHHbix B Tabnuue 5.3.12,
K, onpepnensaerca NMMHeNHOM NHTepnonawumnei.

5.3.7.4 Ha BJl1 c nogaepxuBamowmnmMmm rupisHgaMmmn n3onatopos npu
BEPTMKANbHOM pPacrofioXeHU MNPOBOAOB MWHMMAanbHOE pacCcTosiHue
MexXay HEOTKITOHEHHbIMU NPOBOAAMKY B CepefuHe npornerta onpenensier-
cs no gopmyrne

d,ppr = (0, +KAF+R~5)/c05 0 (5.3.23)
rae d,, . — PaccTosiH1e Mexay HeOTKIIOHeHHBIMM NpoBoJamMu (A4ns pac-
LLIeNMeHHbIX MPOBOAOB — MeXAy bnmxanwmnmm NpoBogaMm pasHOMMEHHbIX
as) no BepTukanu, m;
d,, f,A 8—-T0xe, yTon B 5.3.7.3;
K. — k0athpULMEHT, 3Ha4EeHME KOTOPOTO NpuHMMaeTcs no Tabnuue 5.3.13;
6 — yron HakrnoHa npPsiIMOR, CoeaMHsItoLLEN TOUKU KPENIEHMs MPOBOAOB
(TpocoB), k ropusoHTanu; npu yrnax HaknoHa go 10° gonyckaercsa npu-
HUMaTb cos 6 = 1.

Tabnuua 5.3.13 - 3HaueHue ko3adpcpuumenTa K.

3HaueHve cTpen 3HaveHue koadbdurumneHTa K npu otHoweHum P /P*
nposeca, M
o5 | 1 | 2] 3| 4] 5[ 7 [t0nconee
Menee 12 04 | 0,7 | 09 1,1 1,2 | 1,25 | 1,3 1,4

OT112 go 20 05 (085|115 | 14 1,5 16 | 1,75 1,9

Beiwe 20 055 |09 | 14 | 1,75 | 2,0 | 21 2,3 2,4

*Pr_I1 - pacyeTHasi rononegHas Harpyska Ha npoeog, H/m, onpepenserca no 5.3.5.18;
P, - 10 e, yTo n B 5.3.7.3.

[ina npoMexyTouHbIX 3HaYeHuit P_/P,, ykasaHHbIX B Tabnuue 5.3.13, K.
onpegenseTcs NMIMHENHON MHTEPNONSAUNEN.

5.3.7.5 Ha BJ1 ¢ noggepxusarowmmmn rmpnsHgaMmm n3onsitopos npu
CMELUaHHOM pacrionoXeHn NpoBOAOB (MMEKTCA CMELLEeHWUs MPOBOLOB
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Opyr OTHOCUTENbHO Apyra Kak Mo ropusoHTanu, Tak U no BepTuKanu) Mu-
HUManbHOE CMeLleHMEe NO ropu3oHTanu drop (Mpn 3agaHHOM pPacCTOsHWUM
Mexay NpoBogamMm Mo BepTUKaNn) Unmnm MMHMMarnsHOe pacCTosiHUE Mo Bep-
TMKanm dBepT (Npv 3agaHHOM CMELLEHMN NO ropU3oHTann) onpeaensaercs B
cepeaivHe nporneTa B 3aBUCUMOCTU OT HauMEHbLUMX PACCTOSHUA MeXay
nposogamu BJl drop " dBepT, paccuymTaHHbIX cornacHo 5.3.7.3 n 5.3.7.4 gnsa
akTU4eCKNX YCNOBUIA, U MPUHUMAETCSI B COOTBETCTBUM C Tabnuuen 5.3.14

(npn d,,, < d,..) vnv Tabnuueit 5.3.15 (npu d, > d,, . )-
Ta6nuua 5.3.14 — CooTHOLIEHUSI MEXAY rOPU3OHTarNbHbIM U BEPTUKalbHbIM
cMelleHuem nposoAoB npu d, . < d,

BepT

lopn3oHTanbHoe cMellieHne 0 0,25d, 0,50d,, | 0,75d | d

rop

BepTukanbHoe paccTtosiHue d 0,95d 0,85d 0,65d 0

BepT BepT BepT BepT

Ta6bnuua 5.3.15 — CooTHOLWEHUs1 MeXAy ropusoHTanbHbIM U BepTUKaNbHbIM
cMeLleHMeM NpoBoAoB Nnpu drop >d

BepT

BepTtukanbHoe pacctosiHne 0 0,25d

BepT

0,504,

BepT

0,754, d

BepT BepT

[opusoHTanbHoe cmelleHne d 0:95% 0,85drop 0,65drop 0

rop

[MpoMexXyToYHble 3HAYEHUSI CMELLEHUA U PACCTOSHUI OMpeaenstoTCcs
TNMHEVHOW NHTepnonsumnen.

PacctosiHns, onpegenenHole no 5.3.7.3-5.3.7.5, ponyckaeTtcsa okpy-
maAtb 4o 0,1 m anga ctpen nposeca o 4 m, o 0,25 m — onsa ctpen nposeca
4-12 m n go 0,5 m — npu cTpenax 6onee 12 m.

5.3.7.6 BbibpaHHble cormacHo 5.3.7.4, 5.3.7.5 pacctosiHusi mexay
npoBoAaMy AOIMKHbI ObiTb Takke NPOBEPEHbI HA YCINOBUS NNsACKU (Tabnu-
ubl A.1-A.8 npunoxeHus A). VI3 OByX paccTosHui criegyeT npuHUmaTh
HanbornbLuee.

5.3.7.7 Ha BJ1 35 kB v Bbile ¢ NOABECHLIMU U30MIATOPaMKU NpKU Hena-
pannenbHOM pacnonoXeHUN NPOBOAOB MUHMMATbHbIE PACCTOSAHUSA MEXAY
HUMUW criegyeT onpenensTb:

1) B cepeavHe nponeta — B cooTBeTcTBUM € 5.3.7.3-5.3.7.6;

2) Ha onope: ropu3oHTasbHble PacCTOSHUSA drop - cornacHo 5.3.7.3 npu
cTpene nposeca nposofa /16, onuHe nogaepXvBaroLen rmpnsHabl U3o-
natopos A/16 n K_ = 1; BepTuKanbHble paccTosHMA dBepT - cormnacHo 5.3.7.4
npw ctpene npoeeca f=0un K = 1.

PaccTtosiHns mexgy nposogamu BJ1 ¢ meTannuyeckumun 1 xenesobe-
TOHHBIMM OMOPaMM OOIMKHbI Takke yAOBMNeTBOpsATb TpeboBaHWAM: Ha of-
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HouenHbIx onopax - 5.3.9.9, 5.3.9.10, Ha AByxuenHbIx onopax — 5.3.7.10,
a Ha BJ1 ¢ pepeBsiHHbIMK onopamu — TpeboBaHusam 5.3.9.8;

3) Ha paccTosHumn oT onopbl 0,25 AnNUHBI NponeTa: ropu3oHTanbHbIe
PacCTOsiHUS d  OMPeensioTCs NHTEPonsiLnen pacCTosHNS Ha onope u
B cepeavHe nponera; BepTukanbHbie paccTosiHuA d, . NPUHUMAlOTCS Kak
Ans cepeauHbl NponeTa.

Mpy N3MeHeHNN B3aMMHOTO pacrofioXKeHns NPOBOAOB B NporneTe Han-
MeHblUee paccTosiHWe Mexdy NpPoBOAAaMMW OnpefenseTcs NUHENHOW WH-
TEpnonsiuMen MUHUMAarbHbIX pPaccTosiHMA d - wnn d, ., paccYUTaHHbIX
B TOYKax, OrpaHVM4MBaloOLLMX NEPBYIO UM BTOPYKO YeTBEpTM nposneta ot
OrMopbl, B KOTOPOWN MMEETCH NepeceyeHne.

5.3.7.8 PaccrosHus mexay npoBogamu 1 Tpocamm onpenensitoTcs co-
rmacHo 5.3.7.3—5.3.7.5 gBaxabl: No napameTpam NpoBoAa 1 napamerpam
Tpoca, 1 U3 AByX paccTosHMI BbibpaeTcs Havbonbluee. [Npu aTom gony-
ckaeTcs onpeaensdTb paccTosHMsA no dasHoMy HanpsxeHuto BIl.

Bbibop paccTtosHuii mexay nposogamMu U Tpocamu No yCroBUsM Mns-
CK/ NpOu3BOAMTCSt MO CTpenam npoBeca npoBoga Mpv CpeaHEerofoBou
Temnepartype (npunoxexue A).

Mpu aByx 1 6onee Tpocax Ha BJ1 BbIGOp paccTostHUiA Mexay HUMK Npo-
BOAMTCA MO NapameTpam TPOCOB.

5.3.7.9 Ha BJ1 35 kB 1 HWke CO LITLIPEBBIMA U CTEPXKHEBLIMU N30-
naTopamu npv Nto6oM pacrnonoXeH NPOBOAOB PACCTOSIHUE MEXAY HUMM
MO YCMOBUSIM MX CONMKXEHUs B NponeTe AOMKHO ObITb HE MEeHee 3Ha4YeHuNn,
M, OMpeAeneHHbIX o dopmyne

d=d, +0,6f, (5.3.24)

roe d, - TO e, YTo U B 5.3.7.3;

f - cTpena npoBeca Npw BbICLLEN TeMnepaType Nocne BbITSXKKN MPOBO-
[a B JEeNCTBUTENBHOM MposeTe, M.

Mpu f> 2 m paccTtosHue d gonyckaeTtcsa onpeaensTb cornacHo 5.3.7.3
n53.7.4npnd=0.

PaccTosiHue mexay nposogamu Ha onope 1 B nponete BJ1N He3aBucu-
MO OT pacnosfioXXeHns NPoOBOAOB Ha OMNope U parioHa No rornoneny A0IMKHO
ObITb He MeHee 0,4 M.

5.3.7.10 Ha gByxuLenHbIX onopax paccTosiHue Mexay Onuxkanwmmm
npoBoJamMu pasHbiX Lener no ycrioBuio paboTbl MPOBOAOB B nponerte
[OIMKHO yAoBneTBopsitb TpeboBaHuam 5.3.7.3-5.3.7.6, 5.3.7.11; npwu
3TOM YKa3aHHbI€ PacCTOSAHWS OOIKHbI ObITb HE MeHee: 2 M — ans Bl go
10 kB co wTbipeBbiMU 1 2,5 M C NogBECHbIMM M3onaTopamu; 2,5 M — on4
BJ1 35 kB co wTblpeBbiMK 1 3 M C NOoABECHbIMU MU3onaTopamu; 4 m —
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ona BJ1 110 kB; 6 m — ana BJ1 220 kB; 7 m — ansa BJ1 330 kB n 10 m —
ona BN 750 kB.

Ha aByxuenHbix onopax BJ1M pacctosHve mexay 6rvkanwmmm npoBo-
Aamu pasHbIX Lenen 4omkHO ObiTb He meHee 0,6 m anga BJIM co wTbipeBbl-
MU nsonatopamu n 1,5 M — ¢ NoABECHBIMU U30MSTOPaMU.

5.3.7.11 Tposoga BJ1 pasHbix HanpsikeHuin Boiwe 1 kB mMoryT GbiTb
noABeLLeHbl Ha obLLMX onopax.

HonyckaeTcsi nogBecka Ha obwmx onopax nposogos BJ1 go 10 kB n BJ1
0o 1 kB npu cobniofeHnn cneayowmx yCrnoBui:

1)BJ1 go 1 kB [OMmKHbI BLIMOMHATLCA MO pacyeTHbIM ycroBusam BJ Bbic-
LLIEro HanpsPKeHust;

2) npoBoga BJ1 go 10 kB gomkHbl pacnonaraTbCs Bbille NPOBOAOB
BJ1 po 1 kB, npuyem paccTtosiHne mexay bnvxkanwmmu nposogamu Bl
pPa3HbIX HanNpsKeHW Ha onope, a Takke B cepeauHe nponerta npu Tem-
nepartype okpyxarwiero Bo3gyxa nnoc 15 °C 6e3 BeTpa AOMKHO ObITb
He MeHee 2 M;

3) KpenneHne NpoOBOAOB BbICLLEro HaMPSHXKEHUS Ha LUTbIPEBbIX M30Ms-
TOpax OOMKHO ObITb ABOMHbLIM.

B cetax oo 35 kB ¢ nsonupoBaHHON HeWTpanblo, MMEKLWNX y4acTKu
coBMeCTHOW noaseckn ¢ BJ1 Gonee BbICOKOro HanpsiKeHUsl, anekTpomar-
HUTHOE W 3NEKTPOCTaTUYECKOE BNUSIHUE NOCHeHNX He JOIMKHO Bbi3biBaTb
CMeLLeHNe HeNTpanu Npu HopMmarnbHOM pexunme cetn bonee 15 % dasHo-
ro HanpsPKeHust.

K ceTam c 3a3eMrneHHON HeUTpanbto, NOABEPXKEHHBIM BNnsiHUIO BJ1 60-
Jlee BbICOKOrO HanpshKeHusi, cneumanbHbix TpeboBaHWi B OTHOLIEHWW Ha-
BELIEHHOro HaNpPsHXKeHUs He NPeabsBSETCS.

MpoBoga BJIM moryT GbITb NOABELLEHBI HA OOLMX Onopax ¢ NpoBoaa-
mu BI1 6-10 kB, a Takke ¢ nposogamu BJT u BJIN" no 1 kB.

PaccTosiHne no BepTukanu mexay onvxanwmnmm nposogamu BI1M v BJ
6—10 kB Ha obLelt onope v B nponete npu Temnepatype nntoc 15 °C 6e3
BeTpa AOMKHO ObITb HE MeHee 1,5 M.

Mpu nogBecke Ha obLwmx onopax npoeogos BJ1M 6—10 kB n BJ1 oo 1 kB
unun BN pomxHel cobntogatees cneaytowme TpeboBaHus:

1) BI1 go 1 kB nnu BN gomxkHbl BbINOMHATLCA MO pacyYeTHbLIM YCIOBU-
awm BJIIT;

2) npoeopga BJ1M 6-10 kB gomkHbl pacnonaratbcs Bbilwe nposoaos Bl
no 1 kB wnu BIN;

3) paccTosHMe no BepTuKanu mexay onwkanwmmmn nposogammu B
6—10 kB 1 npoBogamu BJ1 go 1 kB nnn BJIN Ha o6Lwier onope n B npornerte

1) 3peck 1 ganee BIIV — Bo3ayLuHas NWHWS anekTponepeaayy ¢ CaMOHECYLLMMU U30MUPO-
BaHHLIMW NPOBOJAAMM.
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npu Temnepatype nntoc 15 °C 6e3 BeTpa fOMKHO ObiTb He MeHee 0,4 M
ona BNMA n 1,5 m ana BJT;

4) kpenneHune nposogoB BJIM 6—10 kB Ha wTbIpeBbIX U NOABECHbLIX
N30NTOpax JOMKHO BbINOMHATLCS YCUMEHHBIM.

5.3.8 UsonaTopbl n apmatypa

5.3.8.1 Ha BJ1 110 kB u BbliLLe AOMKHbI MPUMEHATLCA NOABECHbBIE N30~
NATOpbI, JOMYCKAeTCs NPUMEHEHWE CTEPXHEBBLIX U OMOPHO-CTEPXKHEBbIX
N30MATOPOB.

Ha BJ1 35 kB fomKHbI NPUMEHATHCS NOABECHbIE U CTEPXKHEBLIE N30-
natopbl. flonyckaeTcsi NpyMeHeHWe LTbIPEBbIX N30NSTOPOB.

Ha BJ1 10 kB 1 HMXe AOMKHbI MPUMEHSTLCS:

1) Ha NPOMEXYTOYHbIX onopax — Nobble TUMbl U30MATOPOB;

2) Ha ornopax aHKepHOro Tuna — NOABECHbIE N30MATOPbI, AOMyCKaeTCs
NPUMEHEHVE LITbIPEBbLIX U30NMATOPOB B palioHe no rononegy | n B HeHa-
CEneHHON MEeCTHOCTMU.

5.3.8.2 Bbibop Tuna u matepuana (ctekno, dapdop, NoMMepHbIe
martepuarnbl) U30NSTOPOB NPOU3BOAUTCHA C YY4ETOM KINMMaTUYECKUX YCro-
BUI (TeMnepaTypbl U YBNaXXHEHWS) U YCIOBUI 3arps3HEHS.

Ha BJ1 330 kB n Bbille peKkoMeHAyeTCs MNPUMEHATb CTEKNSAH-
Hble MNN NoNMMepHble (MO COrmacoBaHUI0 C 3aKas34YMKoOM) U30NATOPbI;
Ha BJ1 35-220 kB - cTeknsiHHble, NonuMepHble 1 hapdoposble, npeun-
MYLLECTBO AOIMKHO OTAAaBaTbCs CTEKMSHHBIM UMW NOMMMEPHbLIM U30Msi-
TOopam.

Ha BJ1, npoxogsimx B 0cob0 CNOXHbIX AN SKCnfyaTauum yCrnoBmsax
(6onota, normel pek 1 T.n.), Ha BJ1, coopyxaeMbix Ha ABYXLENHbIX U MHO-
rouenHbix onopax, Ha BJ1, nuTarowmx Taroeble NOACTaHUMM aneKkTpuduLm-
POBaHHbIX Xene3HbIX AOPOr, 1 Ha BomnbLUMX Nepexodax He3aBMCUMO OT Ha-
NPsHKeHUst cnegyeT NPUMEHATb CTEKMAHHbIE U30NATOPbI UMK, MPY HANMYMmn
COOTBETCTBYIOLLEro 060CHOBaHWS, MONMMEPHbIE.

Bbibop konuyecTBa M30NATOPOB B rMprisiHAax NpoBOAMTCH B COOTBET-
CTBMM C npunoxexHvem b.

5.3.8.3 WM3onatopbl n apmartypa BbiGUpaloTCa Mo Harpyskam B HOp-
MarnbHbIX 1 aBapUNHbIX pexumax paboTbl BI1 npu knumatnyeckux ycnosu-
AX, yKasaHHbIx B 5.3.5.33 1 5.3.5.34 cooTBETCTBEHHO.

[opusoHTanbHasa Harpyska B aBapUiHbIX peXMmax noaaepxuBatoLLmx
rmpnsaHg n3onsaTopos onpegenserca cornacHo 5.3.10.7-5.3.10.9.

PacueTHble ycunus B nsonatopax U apmaTtype He AOMXHbl npe-
BbllUaTb 3HA4YeHWI paspyLllalWwmnx Harpysok (MexaHu4eckom wunm
3MEeKTPOMEXaHNYeCKON ANs U30NATOPOB M MEXaHU4eckon Ans apma-

340



TKM 339-2011

Typbl), YCTAHOBIEHHbIX FOCYAAPCTBEHHbIMY CTaHOApPTaMW U TEXHUYE-
CKMMM YCIOBUSIMU, OENEeHHbIX Ha KO3I(PULMEHT HAAEXHOCTU MO Ma-
Tepwany v,

Ons BJl, npoxogsawmx B panoHax co CpedHerogoBor Temnepatypow
MuHyc 10 °C 1 HUXe unm B panoHax ¢ H1sLwen Temnepatypor MmuHyc 50 °C
N HWXE, pacyeTHble YCUNUSI B M30MNSATOpax M apMaType YMHOXalTCs Ha
k03pMLIMEHT ycnoBuii paboTel v, = 1,4, Ana octanebHbix BTy, = 1,0.

5.3.8.4 Koa(ppumeHTbl HaaexXHOCTV Mo matepuany y, Ans M3onaTo-
POB ¥ apmaTypbl JOMKHbI ObITb HE MEHee:

1) B HOPMarbHOM pEXUME:

= NPY HANBOSBLUMX HATPY3KAX ...eeuevvrereeeiirreeeeessessneeaesesnsseeeessessneens 2,5
— NPV CpeaHeaKCnyaTauMoHHbIX Harpy3kax Ars U3onsaTopoB
ONSA NOAAEPKNBAROLLNX TUPIIFHD, «eeeneveieinveeeeanreeeaieeeennneeesneeens 5,0
ONA HATAKHBIX TUPTTSHD. ¢ eeeeeiiieeee et e e e e e e 6,0

2) B aBapuiHOM peXnMme:

-ona BN 750kB .............

- ans BJ1 330 kB n Huxe

3) B HOpManbHOM M aBapUNHBLIX PEXMMAX:

= A5 KPHOKOB M LUTBIPEM. ....iiiiiiiiiiieieieeeeeeereeeeaeaaaeaaaaaeesaassennnnnnnsnnnnnes 1.1

5.3.8.5 B kayecTBe pacyeTHOro aBapuiHOrO pexuma paboTbl OBYX-
1N MHOTOLEMHbIX MOALEPXKMBAKOLLUNX U HATSBKHBIX TMPNSiHO, U30MNATOPOB C
MexaHN4eCKoWN CBS3KOM Mexay uensmu msonsitopos (5.3.8.14) cnepyet
npvHMMaTb 06pbIB OfHOW Lenu. Mpu 3TOM pacyeTHble Harpy3ku OT Mpo-
BOZIOB 1 TPOCOB NPMHUMAIOTCS AN KNMMaTUYECKMX YCIOBUI, YKa3aHHbIX
B 5.3.5.33 B pexumax, gatoLwmx HambonblumMe 3Ha4YeHns Harpy3okK, a pac-
YeTHblEe YCUIMS B OCTaBLUMXCS B paboTe Lensax n3onsTopoB He AOMMKHbI
npeBbiwatb 90 % MexaHuyeckon (JMeKTPOMEeXaHW4eCcKon) paspyLuaro-
e Harpy3ku M3onsaTopoB.

5.3.8.6 KOHCTpyKUuM nogaepxuBaloLMX U HATSXKHbIX TMPNSAHL U30-
NATOPOB AOMKHbI 0becneynBaTb BO3MOXHOCTb YAOOGHOrO NPOM3BOACTBA
CTPOUTENBHO-MOHTAXHBLIX 1 PEMOHTHBIX paboT.

5.3.8.7 KpenneHune npoBOAOB K NOABECHbLIM U30NATOPaAM U KpenneHme
TPOCOB crefyeT NpOBOAUTL MPU MOMOLLM TMYXUX NMOAAEPXKMBAIOLLMX UNN
HaTSKHbIX 3a)KMMOB.

KpenneHue npoBoaoB K LUTHIPEBLIM U30NSTOPaM criefyeT NpoBOAUTb
NPOBOJIOYHBIMW BS3KAMUN UMK crieumanbHbIMY 3axkumamu. [lonyckaetcst B
MecTe kpenneHus nposogos B k nogBecHbIM M3onaTopamMm CHUMaTh 3a-
LLIMTHYO M30NUPYHOLLLYIO 0BOMOYKY.

5.3.8.8 Pagnonomexu, cosgaBaemble rvpnsiHgamMmm N3onsiTopoB 1 ap-
MaTypoun npu Haubonblem paboyem HanpsxeHuun B, He JomkHbI npe-
BbILLATb 3HAYEHUS, HOPMUPYEMbIE TOCYAAPCTBEHHbIMWU CTaHAAPTaMU.

341



TKIM 339-2011

5.3.8.9 lMoppepxwuBatoLime rupnaHabl n3onstopos BJ1 750 kB gormkHbl
BbINOMHATBLCS ABYXLEMHbIMU C pa3aenbHbiM KpenneHnem K onope.

5.3.8.10 MNogpepxmBaowme rmMpnaHabl  M30NATOPOB  ANA  Npo-
MeXyTo4HO-yrnoBbix onop BJ1 330 kB 1 Bbiwe AOMKHbI BbINOMHATLCA
OBYXUENHBLIMMU.

5.3.8.11 Ha Bl 110 kB u Bblle B yCNOBUAX TPYAHOOOCTYNHOW MeCT-
HOCTU pekoMeHAyeTCsl NpUMEHEHNE OBYXLEMHbIX NOAAEPXKMBAOLLMX 1 Ha-
TSDKHBIX TMPRSIHA M30NATOPOB C pasfernbHbIM KPenneHeM K ornope.

5.3.8.12 B gByxuenHbix NoadepXuBaloWmnX rMpnaHaax W3onsaTopos
uenu cnepyeT pacnonaraTte BAoNb ocu B,

5.3.8.13 [nsa 3awmTbl NpoBOoAOB LWNedoB (MeTenb) OT NOBPEXAEHN
npuv coygapeHun ¢ apmaTypon HaTsKHbIX rMpnsHA msonatopos Bll ¢ da-
3aMu, pacLUensieHHbIMU Ha Tpy NpoBoda M bonee, Ha HUX OOMKHbI ObiTb
YCTaHOBMEHbI NMPeaoXpaHUTerbHble MydTbl B MecTax npubnvmkeHus npo-
BOAOB LNenda K apmartype rmprsHabl.

5.3.8.14 [IByx- 1 TpexuenHble HaTsXHbIe TMPAsHObl N30NSTOPOB cre-
ayeT npegycMmaTpumBath C pa3genbHbiM KpenneHveM k ornope. JonyckaeTcs
HaTsKHbIEe TMPRsiHObI C KONUMYECTBOM Lienen Gonee Tpex KpenuTb K ornope
He MeHee YeM B BYX TOYKaX.

KOHCTPYKLMN HaTSBKHBIX TMPNsSHL M30NATOPOB pacLUenfieHHbIX ¢as 1
UX y3en KpenneHusi kK onope AomkHbl obecneynBaTh pa3genbHbIi MOHTaX
N AEMOHTaX KaXJoro NpoBoAa, BXOAALLErO B pacLlenneHHyo dasy.

5.3.8.15 Ha BJ1 330 kB u Bblwe B HAaTSXKHbIX MMprsHAax N30ngTOpOB C
pasgenbHbIM KpenreHneM Lienen Kk onope AomkHa ObiTb npegycMoTpeHa
MexaHn4yeckas cBA3Ka Mexay BCeMU LensiMu rvpnsiHabl, yCTaHOBMNEHHas
CO CTOPOHbI MPOBOAOB.

5.3.8.16 B HaTsxHbIX rupnaHgax nsonsatopos BJ1 330 kB u Bbiwe co
CTOPOHbI NporieTa AomkHa ObiTb YCTaHOBMNEHA 3KpaHHAsA 3aluTHas apma-
Typa.

5.3.8.17 B ogHom nponete BJ1 ponyckaetca He 6onee ogHoro coeau-
HEHMWS Ha Kaxabli NPOBOA U TPOC.

B nponetax nepeceyeHus BJ1 ¢ ynuuamm (npoesgamm), MHXEHEePHbIMU
COOpyXeHusmMu, nepedncneHHbiMu B 5.3.17.1-5.3.20.1, 5.3.25.1, BoaHbI-
MW MPOCTPaHCTBaMMN O4HO COeAMHEHME Ha NPOBOA (TPOC) [OMYyCKaETCS:

- npu cTaneantoMVHUEBbLIX MPOBOAAX C MIIOLLAAbI CEYEHMS MO anio-
MUHUIO 240 MM? 1 Gonee He3aBMCUMO OT CoAepXKaHus cTanu;

- Mpu cTaneantoMUHWEBBIX NpoBoAax ¢ oTHoweHuam A/C < 1,49 ans
nobon nnowaan ceveHns antoMmMHNUS;

— Mpw cTanbHbIX TpOcax ¢ nnowanpto ceveHns 120 mm? n Gornee;

- npu paclenneHnn gasbl Ha TpyU cTaneantoMmHUEBbIX NpoBoda C
nnowanbio cevyeHrs no anommHuio 150 mvm? 1 Gonee.
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He ponyckaeTtcs coeguHeHve NpoBoAOB (TPOCOB) B Nporietax nepece-
yeHus BJ1 mexagy cobon Ha nepecekarowux (BepxHux) BJ1, a Takke B npo-
netax nepeceverns BJT ¢ Hag3eMHbIMK 1M HaseMHbIMK TpybGonpoBogamu
ONsi TpaHcnopTa roprovmX XUAKOCTEN U ra3os.

5.3.8.18 [MpoyHOCTb 3aAenkn NPoBOAOB U TPOCOB B COEANHUTENBHBIX U
HaTSHKHBIX 3aXKMMax AOMKHa cocTaBnaTb He MeHee 90 % paspbIBHOro ycu-
1S NPOBOAOB W KAHATOB NpW pacTsixeHun. CoeanHUTENbHbIE 3aXMMbl Ha
BIM gomkHbl UMETb 3alMTHOE M30MMpYoLLIEe NOKPbITUE UM OBONOYKY.

5.3.9 3awmTa OoT nepeHanpskeHUM, 3a3eMrieHme

5.3.9.1 BosgywHble nuHum 110-750 KB ¢ meTannmyeckumm n xeneso-
6ETOHHBIMW ONopamu OOMKHbI ObITh 3aLLMLLEHbl OT NPAMbIX YAapOB MOS-
HWUW TPOCamu Mo BCeW ATMHE.

CoopyxeHnue BI1 110-330 kB mnmn ux yvactkoB 6e3 TpocoB [omnycka-
eTcs:

1) B pavioHax ¢ 4YMCrioM rpo30BbIX YacoB B rogy MeHee 20 1 B paioHax
C NIIOTHOCTbIO Pa3psiAoB Ha 3emrto meHee 1,5 Ha 1 km? B rog;

2) Ha y4yacTkax BJ1 B pavioHax ¢ nnoxo NpoBOAAWMMK rpyHTamu (p >
10° Om-m);

3) Ha yyacTkax TpaccCbl C pac4eTHON TONLMHOW CTeHKM rononeaa 6o-
nee 25 mm;

4) ans BJ1 ¢ ycuneHHon msonsumMen nNpoBoda OTHOCUTEMbHO 3a3eM-
TNEHHbIX YacTew onopbl Npy obecrnevyeHnn pacHeTHOro YmMcna rpo3oBbIX
OTKITHOYEHMUI NTUHMM, COOTBETCTBYIOLLENO PaCYETHOMY YMCITy IPO30BbIX OT-
KrtodeHnn BJT Takoro e HanpsbkeHMs ¢ TPOCOBOW 3aLLUTON.

Yucno rpo3oBbiX OTKIOYEHWA NWHUM AN CryyYaeB, NPUBEAEHHbIX
B nyHkTax 1-3, onpegeneHHoe pac4yeToM C y4eTOM OfblTa 3Kchryarta-
LUnn, He OOJMPKHO NpeBbiwaTth 6e3 ycuneHns nsonauum Tpex B rog ansa Bl
110-330 kB.

5.3.9.2 BosgywHble nuHum 110-220 kB, npegHasHavyeHHble ANs anek-
TpocHabxXeHnst 06bekToB A0ObLIYM 1 TpaHCnopTa HedTU U ra3a, AOMKHbI
ObITb 3aLUMLLEHbI OT MPSAMbIX YAAPOB MOSIHUKM TPOCaMU No BCen AnvHe (He-
33aBMCUMO OT UHTEHCMBHOCTM FPO30BOM AEATENbHOCTU U YAENbHOrO 3KBU-
BaleHTHOro COMPOTUBIIEHUS 3EMIIN).

5.3.9.3 3awwuTa nogxonos BJ1 k noacTtaHUMsAM OOMKHA BbINONMHATLCA B
COOTBETCTBMM C nogpasgenom 6.2 Hactoswero TKI.

5.3.9.4 [na BJ1 go 35 kB npymeHeHne rpo3o3aLlnTHbIX TPOCOB He Tpe-
byetcs.

Ha BJ1IM 6-10 kB pekomeHayeTcs ycTaHaBnNMBaTb YCTPOWCTBA 3almUThl
M30MNSALMN MPOBOAOB NPUW rPO30BbIX NEPEKPLITUSIX.
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BosgywHbie nuHum 110 kKB Ha AepeBsAHHbBIX OMopax B panoHax C Ync-
NIOM rpo30BbIx YacoB A0 40, Kak MpaBumo, He OOMMKHbI 3aLUMLLATLCA TPOCa-
MU, a B parioHax ¢ YMCoM rpo3oBbIX Yacos 6onee 40 3awmta nx Tpocamm
obsi3arenbHa.

Ha BJ1 6—10 kB Ha gepeBsHHbIX ornopax no ycrosusiM MOfH1e3aLnTbl
NpUMEHEHe MeTanMYeCKNX TpaBepc He pEKOMEHAYETCS.

Ha BJ1M 6-20 kB gomkHbl O6bITh yCTAaHOBMNEHbBI YCTPOWCTBA 3aLLUUThI U30-
NALMM NPOBOAOB MPY rPO30BbIX NEPEKPLITUSIX.

5.3.9.5 MpnaHabl N30nATOPOB €AUHUYHBIX MEeTanIMyYecKmx 1 xeneso-
OETOHHBIX OMop, a Takke KparWHWX OMop Y4acTKOB C TaKMMWU Ornopamu u
apyrve mecta ¢ ocrnabneHHon usonauuen Ha Bl ¢ gepeBsiHHbIMKU onopa-
MU JOIDKHbI 3alMLLATLCA 3aWMUTHBIMU annapartaMu, B Ka4ecTBe KOTOPbIX
MOTYT UCMOMb30BaTbCsA BEHTUIMbHbIE paspsaHukn (oanee — PB), orpaHu-
YnTENN NepeHanpskeHns HenuHerHble (ganee — OlMH), TpyO4yaTbie pas-
psaHvkn (panee — PT) n nckposblie npoMexyTku (aanee — WUMM). YcrtaHas-
nunBaemble Ul OomkHbl COOTBETCTBOBATbL TpebOBaHMAM, NPUBEAEHHBIM B
nogpasgene 6.2 HacTosiwero TKI.

5.3.9.6 [Mpu BbinoNHeHWUM 3awmTbl BJ1 0T rpo3oBbIX NepeHanpsiXeHni
Tpocamu Heo6GXoaMMO PyKOBOACTBOBATLCS CIEAYHOLLMM:

1) OOHOCTOEYHbIE MeTaNNMYeckue 1 xene3obeToHHbIE OMOPbI C O4HUM
TPOCOM [OfMKHbI UMETHL yron 3awmTel He 6onee 30°, a onopbl ¢ AByMS TPO-
camu — He bonee 20°;

2) Ha MeTannuMyecknx ornopax C ropu3OHTamnbHbIM PacronoXeHNneM
NPOBOAOB Y C BYMSsI TPOCaMM Yron 3aLUThl MO OTHOLUEHMIO K BHELLHUM Mpo-
Bogam ansa B 110-330 kB pomkeH 6biTb He 6onee 20°, ansa BN 750 kB -
He Gonee 22°. B parioHax no rononeay IV 1 6onee 1 B panoHax ¢ 4acton
N UHTEHCUBHOM nnsickon nposogos anga BJ1 110-330 kB gonyckaetca yron
3awmTbl go 30°%;

3) Ha >xene306eTOHHbIX 1 AePEBSHHbIX ONopax NopTanbHOro TMna aorny-
CKaeTcs yrorn 3aLuTbl N0 OTHOLLEHMIO K kpanHum nposodam He 6onee 30°;

4) npwv 3awmTe BJ1 AByms Tpocamu pacCTostHUE MEXAY HUMU Ha onope
[OMmKHO ObITb He Bonee 5-kpaTHOro PacCTosiHWS MO BEPTUKANMU OT TPOCOB
[0 NpoOBOAOB, a Npu BbICOTE NoABeca TpocoB Ha onope 6onee 30 M pac-
CTOsIHWE Mexay Tpocamu LOIMKHO ObiTb He bonee 5-kpaTHOro paccTosiHUS
no BEpTMKanu Mexay TPOCOM 1 MPOBOAOM Ha Ornope, YMHOXXEHHOMO Ha Ko-
apPUUMNEHT, paBHbIli 5,5/ Jh, roe h - BbicoTa noggeca Tpoca Ha oriope.

5.3.9.7 PaccTtosiHns no BepTukanu mexgy Tpocom u nposogom BJT B
cepeauHe nponeta 6e3 yyeta OTKIOHEHWs1 UX BETPOM MO YCMNOBUSAM 3aLLn-
Thl OT FPO30BbIX NepeHanpsXXeHUN AOMKHbI OblTb HE MeHee NpUBEAEHHbIX
B Tabnuue 5.3.16 n He MeHee pacCTOsHMS NO BEPTUKANV MEXAy TPOCOM U
npoBOJOM Ha ornope.
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Mpn NPOMEXYTOUHBIX 3HAYEHUAX OJIMH NPOSIETOB PACCTOAHMSA onpeae-
NSATCA MHTEpnonAuMen.

5.3.9.8 KpenneHue TpocoB Ha Bcex onopax BJ1 220-750 kB gomkHO
ObITb BbIMOMHEHO NPU MOMOLUU U3OMSTOPOB, LYHTUPOBaHHbIX UIM pasme-
poM He MeHee 40 MM.

Ha kaxxgom aHkepHOM yvacTke AnunHon 4o 10 KM Tpochkl JOMKHbI ObITb
3a3eMr1eHbl B OOHON TOYKE MyTEM YCTPOWCTBA CrieLmanbHbIX NepemMblyek
Ha aHkepHow onope. MNpu Gonbluel ANMHe aHKepPHbIX NPONIETOB Konuye-
CTBO TOYEK 3a3eMrleHusi B NporieTe BblbMpaeTcsa Takmm, 4Tobbl Npy Hau-
6onblUeM 3HaYeHUW NPOAONIBLHON ANEKTPOABMXKYLLEN CUMbl, HABOAUMOM
B TPOCE Mpu KOPOTKOM 3aMblkaHuu (ganee — K3) Ha BJ1, He nponcxogun
npo6own AI1.

V3onnpoBaHHOE KpenreHne Tpoca PEeKOMEHOYEeTCsl BbIMOSHATL CTe-
KISAHHBIMW MOABECHBIMU N30NATOPaMM.

Ha nogxogax BJ1 220-330 kB k nogctaHumsm Ha anuHe 1-3 kM 1 Ha
noaxopax BJ1 750 kB Ha anvHe 3—-5 KM, ecnv TpOChl HE MCMOMb3YHTCH A1
€eMKOCTHoro otbopa, nnasku rornorneaa unm cBssun, ux cnegyeT 3asemMnaTb
Ha Kaxaom onope.

Ta6nuua 5.3.16 — HaumeHbluee paccTosHME MeXAY TPOCOM U NPOBOAOM
B cepepavHe npornerta

OnvHa HavmeHbLuee paccTosiHie OnvHa HaumeHbLuee paccTosiHne
nponeTa, | Mexay TPOCOM 1 MPOBOAOM | MPOMeTa, | Mexay TPOCOM M NPOBOAOM
M o BepTvKanu, M M o BepTuKanu, m
100 2,0 700 11,5
150 3,2 800 13,0
200 4,0 900 14,5
300 55 1000 16,0
400 7,0 1200 18,0
500 8,5 1500 21,0
600 10,0

Ha BJ1 110 kB 1 H1Xe, ecnv He NpegycMOTpeHa nnaska roronega unuv
OopraHu3auus KaHanoB BbICOKOYACTOTHOW CBSI3W Ha TpoCe, N30NIMPOBaHHOE
KpenneHune Tpoca crneayeT BbIMOMHATb TOMIbKO Ha METanMYeckux u xerne-
300€TOHHbIX aHKEPHBIX OMopax.

Ha yuyacTtkax BJ1 ¢ HensonupoBaHHbIM KpenneHnem Tpoca u Tokom K3
Ha 3emnto, npesbiwarwwmum 15 KA, a Takke Ha NoAxoaax K NoAcTaHUMAM
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3a3emrieHve Tpoca AOMKHO ObiTb BLIMOMIHEHO C YCTAHOBKOW NEPEeMbIYKU,
LUYHTUPYHOLLEN 3aXKMM.

Mpu ncnonb3oBaHum TPOCOB ANA YCTPONCTBA KaHArNoB BbICOKOYACTOT-
HOW CBSA3M OHW U3ONMPYHOTCA OT OMOP Ha BCEM MPOTSKEHWUN KaHarnoB Bbl-
COKOYaCTOTHOM CBSI3N U 3a3eMIISIOTCS HA MOACTAHUMSIX U YCUMUTENbHbIX
NMyHKTax Yepes BbICOKOYACTOTHbIE 3arpaguTeni.

KonnyecTBo M30MATOPOB B NOAAEPXKMBAIOLLEM TPOCOBOM KpEMneHum
[OMKHO ObITb HE MeHee AByX W OnpefensTbCsi yCroBusMy obecneveHuns
Tpebyemol HafgeXHOCTU KaHamnoB BbICOKOYACTOTHOM cBA3n. KonmyecTBo
N30NSTOPOB B HAaTSXKHOM TPOCOBOM KpEMSEHWN crieayet NpUHNUMaTh yaBo-
€HHbIM MO CPaBHEHMIO C KOMMYECTBOM U3ONSTOPOB B MOAAEPKMUBAIOLLEM
TPOCOBOM KpPEMNIEHUN.

M3onaTopebl, Ha KOTOPbIX NOABELLEH TPOC, AOMMKHbI ObITb LYHTUPOBAaHBI
UCKPOBbIM MpomMexxyTkoM. Paamep U BbiIBrMpaeTcss MMHMManbsHO BO3MOX-
HbIM MO CrieayoLMM YCNOBUAM:

1) paspsigHoe HanpsikeHne UM gomkHO ObiTb HUXE pa3psagHOro Ha-
NPSYKEHNsT N30NMPYIOLLErO TPOCOBOTO KpenmneHus He meHee YyeM Ha 20 %;

2) WM He gornkeH nepekpbiBaTbCa Npu ogHodasHom K3 Ha 3emrnio Ha
Opyrux onopax;

3) npu nepekpbiTuax UMM oT rpo3oBbIX pa3psgoB AOMKHO Mpouc-
XOAWUTb camornoracaHue Ayru COnpoBOXAAMLEro ToKka NPOMbILLIEHHOWN
4YacToThbl.

Ha BJ1 750 kB ansa yny4weHus ycnoBui camornoracaHus gyrm cornpo-
BOX/AlLLLEro Toka NPOMBbILLMEHHON YaCTOTbl U CHUXKEHWSI MOTEPb 3MEKTPO-
3HEPrMm pekoMeHayeTCs NPUMEHSATb CKpeLLMBaHe TPOCOB.

Ecnu Ha Tpocax BJ1 npegycmoTpeHa nnaeka rononena, To M3oNnMpoBaH-
HOe KpenrneHne TPOCOB BbIMOMHAETCH MO BCEMY y4acTKy nnasku. B ogHon
TOYKE yyacTka MnaBkU TPOCbI 3a3eMIIAOTCA C MOMOLLbI CreunanbHbIX
nepemblyek. TpocoBble M30nATOpPbI WyHTUpYtoTCs UMM, koTopble AOMmKHbI
ObITb MUHVMMarbHBLIMU, BbIAEPXKUBAIOLLMMU HanpsKeHne nnaekv U MMeTb
pa3psaHOe HanpsKeHne MeHbLUe pa3psaaHOro HanpsXXeHns TPOCOBOW rmp-
nsHabl. Paamep UMM gomkeH obecneumBatb camonoracaHve gyrm conposo-
XOaKLLero Toka NpOMbILLNIEHHON YaCcTOThl MPU Ero NEPEKPLITUM BO BPeEMS
K3 nnu rpo3oBbIx pa3psiaos.

5.3.9.9 Ha BJl ¢ gepeBsiHHbIMKM OnopamMu MopTanbHOroO Tuna pac-
CTOsiHME Mexay dasamu No AepeBy AOIMKHO ObiTb HE MeHee: 3 M — Ans
BJ135kB; 4 m — onsa BJ1 110 kB; 5 m — ana BJ1 220 kB.

B otamenbHbix cnyyvasx gns Bl 110-220 kB npu Hanuuum ob6ocHoBa-
HUA (Hebonblune Tokn K3, panoHbl co criaboi rpo30BoOM AeATENbHOCTbLIO
M T.N.) OOMYCKaeTCs YMEeHbLUEeHNEe yKa3aHHbIX PacCTOSHUN OO 3HaYeHwus,
pekomeHgoBaHHoro Anst BJT HanpspkeHWem Ha OfHY CTyneHb HuKe.
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Ha ogHOCTOEYHBbIX AepeBSAHHBIX Onopax AOMyCKakTCs CriedyroLime pac-
cTosHus mexay dasamu no gepesy: 0,75 m — ana BI13-10kB; 2,5 m — ans BJ1
35 kB npu ycnoBun cobniogeHns pacctosiHUiA B NporeTe cornacHo 5.3.7.9.

5.3.9.10 KabenbHble BcTaBky B BJT gomkHbl O6bITh 3aLumLLEHbI N0 060UM
KOHLIaM Kabens oT rpo30BbIX NepeHanps>keHn 3anTHbBIMU annapaTtamMu.
3aseMnsALWUA 3aXKnM 3alLMTHBIX annapaTtoB, MeTannuyeckne oboroyuku
kabensi, kopnyc kabenbHo My Tbl AOMKHbEI ObITb COEAMHEHbI MEXIY CO-
6oi no kpatyanwemy nyTn. 3aseMnsoLWMA 3aXUM 3alUMTHOrO annapata
OOMKeH ObITb COEAMHEH C 3a3eMIMTeneM OTAeNbHbIM NPOBOAHUKOM.

He TpebytoT 3aLmThl OT rPO30BbIX NEepeHanpsXXeHnn:

1) kabenbHble BcTaBku 35-220 kB gnvHon 1,5 km n 6onee B BJ, 3a-
LWMLEHHbIE TPOCaMU;

2) kabenbHble BcTaBku B BJ1 HanpsikeHnem go 10 kB, BbINOMHEHHbIE
Kabensamu ¢ nracTMaccoBol M3onsunen u o6omnoykon, AnMHOM 2,5 KM 1
6onee n kabensMun Apyrmx KOHCTPyKUMn anuHon 1,5 km n 6onee.

5.3.9.11 [Onsa BJl, npoxogawux Ha Bbicote oo 1000 m Hag ypoBHEM
MOpPSI, N30NSALMOHHBIE PACCTOSIHWS MO BO3AyXY OT MPOBOAOB M apmatypbl,
HaxoasLencs noa HanpsbkeHneMm, A0 3a3eMIeHHbIX YacTen onop AOMKHbI
ObITb HE MeHee NpuBeeHHbIX B Tabnuue 5.3.17.

Ta6nuua 5.3.17 — HaumeHbLUee N30NSALMOHHOE PAacCTOAHUE MO BO3AYXY
(B cBeTy) OT TOKOBEAYLINX A0 3a3eMIIEHHbIX YacTeln onopbl

HaunmeHbLUee N30nsiLMOHHOE paccTosiHKeE, CM,
PacyetHoe npu HanpsixeHun BI1, kB
ycrnosue

no 10 | 35 | 110 | 220 | 330 | 750

[po30BLIE NEpEeHanpsKeHns
ANs N30NSTOPOB:

LITbIPEBbIX 20 40 - - - -

NoaBECHbIX 20 40 | 100 | 180 | 260 He Hop-
MupyeTcs

BHyTpeHHWe nepeHanpsixeHuns 10 30 | 80 160 | 215 | 450/500*

O6ecneyeHne GesonacHoro - 150 | 150 | 250 | 350 | 540/580*
nogbema Ha ornopy 6e3
OTKNtoYeHus BJ1

Pabouee HanpsikeHne - 10 | 25 55 80 160

* B 3HaMeHaTene — NPOMEXYTOK «MPOBO/, LWnelida — CToWKa aHKepHO-YrNMOBOW OMNopbI»,
B YMCnMTENe — BCe NPOMEXYTKM, KPOMe NMPOMeXyTKa «NpoBof — oropax Ans cpeaHeit dasbl,
KOTOPbIV AOMKEH BbiTb He MeHee 480 cMm.
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[onyckaeTcsa yMeHbLUEHNEe N30NALUNOHHBIX PACCTOAHWI MO rPO30BbLIM
nepeHanpsikeHusiM, ykasaHHbIx B Tabnuue 5.3.17, npu ycrnoBun cHuxe-
HUsi 06Lero ypoBHs rpo3oynopHocty BIl He 6onee yem Ha 20 %. Ons
BI1 750 kB, npoxoagswmx Ha BbicoTe Ao 500 M Hag ypoBHeM Mopsi, pac-
CTOSHMSA, YKa3aHHble B Tabnumue 5.3.17, MoryT 6bITb yMeHbLUeHbl Ha 10 %
ONSA NpomMexyTKa «NpoBoA Lwnenda — CTorka aHKepPHO-YrI0BOWM OMopbI»,
«MpoBOA, — OTTSHKKa» U Ha 5 % Ans ocTanbHbIX NPOMEXYTKOB. HanmeHb-
lWMe WN3ONSAUMOHHbIE PaCCTOSHUSA MO BHYTPEHHMM MNepeHanpsikeHUsm
npuBegeHbl Ans crneayowmx 3Ha4eHUn pacHeTHon kpaTtHocTu: 4,5 — ans
BJ16-10 kB; 3,5 — ona BJ1 35 kB; 3,0 — anga BJ1 110-220 kB; 2,7 — ansa BJ1
330 kB n 2,1 — gnsa BJ1 750 kB.

Mpu gpyrux, 6onee HN3KNX 3HAYEHNSIX PACHETHON KPATHOCTU BHYTPEH-
HUX MEepeHanpsXeHUn AOonyCTUMblE U3OMSLMOHHbIE PACCTOSIHUS MO HUM
nepecuYnTbIBaOTCSA NPOMNOpLMOHArbHO.

M30MALMOHHbIE PacCTOSHUA MO BO3AYyXY MeXAy TOKOBeAyLUMMWU Ya-
CTSAMU U JEPEBSIHHOW OMNOPOW, HE UMEIOLLEN 3a3EMIISIOLLMX CMYCKOB, [0-
nyckaetcsa ymeHbLliaTb Ha 10 %, 3a UCKNioYeHeM paccTosHWI, BbiOMpae-
MbIX MO YCrNoBuMO 6e3onacHoro nogbemMa Ha onopy.

5.3.9.12 HanmeHblUMe paccTosiHWUS Ha onope Mexay nposogamu Bl B
MecCTe MX nepecevyeHnss mexay cobor npu TpaHCNo3nLUKN, OTBETBIEHMSIX,
nepexofe ¢ O4HOro PacnonioXeHWs NPOBOAOB HAa ApYroe AOMKHbI ObITb He
MeHee npuBedeHHbIX B Tabnvue 5.3.18.

5.3.9.13 [JononHuTenbHble TpeboBaHUs K 3aluTe OT rPO30BbIX Mepe-
HanpsbkeHun BJ1 npyu nepeceyeHnn mnx mexagy cobor u npu nepeceve-
HAM UMW Pasnn4YHbIX COOPYXEHUW npueefeHbl B nopnyHktax 5.3.16.10,
5.3.17.8, 5.3.20.4.

5.3.9.14 Ha gByxuenHbix BJT 110 kB u Bbilwe, 3aLLMLIEHHBIX TPOCOM,
ONS1 CHDKEHMS KOnM4YecTBa ABYXLEMNHbIX rPO30BbIX NEPEKPLITUIA AomnycKa-
eTcs ycuneHue msonsaumm ogHon mns uenen Ha 20-30 % no cpaBHEHMIO C
nsonsuuen Apyron Lenu.

5.3.9.15 Ha BJ1 gonHbl ObITb 3a3eMreHbI:

a) onopsbl, MMeKLLIMEe rPO303aLUNTHBIA TPOC UMK ApYyrue yCTPOWCTBa
MOSHUE3aLLUThI;

©0) »xene3obeToHHbIe U MeTannu4yeckue onopsl BJ1 3-35 kB;

B) OMOpbl, HA KOTOPbIX YCTAHOBIEHbI CUMOBbIE UMW U3MEpPUTENb-
Hble TpaHcdopmaTopbl, pasbeAvHUTENN, NPefoXpaHuTenu 1 gpyrue
annapartbl;

r) meTannuyeckune n xenesobetoHHsle onopbl BJT 110-330 kB 6e3 Tpo-
COB 1 ApYrMX YyCTPOMCTB MOSHME3aLLMTbI, €Cnn 3TO HEOBX0AMMO Mo yCro-
BMsSIM obecneyeHuns paboTbl peneHom 3awmnTbl 1 aBTOMaTUKN.
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Ta6bnuua 5.3.18 — HaumeHbLLee paccTosiHMe Mexay ¢hazamu Ha onope

HanmeHbLLee N30nsuMoHHOEe paccTosiHNE, CM,
PacuetHoe npwv HanpsbxeHun BI, kB
ycrnosue
fo10 | 35 [ 110 [ 220 [ 330 | 750
po30Bble NepeHanpskeHns 20 50 [ 135 | 250 | 310 | He Hop-
mMupyeTcs
BHyTpeHHWe nepeHanpsixeHns 22 44 | 100 | 200 | 280 640"
Haunbonbliee paboyee 10 20 | 45 95 140 280
HanpsikeHve
* [pu 3HaYeHUsIX pac4ETHON KPaTHOCTU BHYTPEHHUX NepeHanpsikeHuin meHee 2,1 gony-
CTUMbl€ N30NALMNOHHbIE PACCTOAHUA NepecyHUTbIBAKOTCA NpPOonopLUMOHanbHO.

[epeBsiHHbIE OMOpbI U AepeBsHHbIE OMNOPblI C MEeTannIMYeckuMmn Tpa-
Bepcamu BJ1 6e3 rpo303alUmTHBIX TPOCOB UMK APYrnX YCTPONCTB MOJTHME-
3aLLUMTbl HE 3a3EMIISIOTCS.

ConpoTrBNeHNst 3a3eMIsALLNX YCTPONCTB OMNop, NPUBEAEHHbIX B a),
npu ux Bbicote 4o 50 M gomkHbl ObITe He Gonee NpuBeAeHHbIX B Tabnuue
5.3.19; npwu BbicoTe onop 6onee 50 M — B ABa pa3a HUXe N0 CPaBHEHUIO C
npvBegeHHbIMM B Tabnuue 5.3.19. Ha aByxuenHbiX U MHOrOLEMNHbIX OrMo-
pax BJ1, He3aBMCUMO OT HanNpPs>KEHUSA NVHUK U BbICOTbI OMOP, PEKOMEHAY-
€TCS CHMXaTb COMPOTUBIIEHMSA 3a3eMMSAIOLWMX YCTPOWCTB B ABa pasa Mo
CpaBHEHMIO C NpMBEAEHHbIMY B Tabnuue 5.3.19.

Ta6nuua 5.3.19 - Hau6onbluee conpoTUBeHNe 3a3eMISOLWMX YCTPOUCTB

onop BN
YaenbHoe 3KBUBaNeHTHOe Haunbonbluee conpoTuBneHne
COMPOTMBIEHNWE TPYHTA, 3a3eMnsoLLero yCTponcTaa,

p, Om-m Om

o 100 10

Bonee 100 go 500 15
Bonee 500 go 1000 20
Bonee 1000 go 5000 30

Bonee 5000 6-10°p

[onyckaeTcsi npeBbilLeHNe CONPOTUBIEHWUIA 3a3EMITEHMST YacTu OMop
Mo CPaBHEHWIO C HOPMUPYEMbIMW 3HAYEHUSIMU, €CMM UMEKOTCS OMopbl C
NMOHMXEHHbIMU 3HAYEHUSIMU COMPOTUBIIEHWUI 3a3eMIIeHNs], a OXugaemoe
YNCIO rPO30BbLIX OTKIMHYEHMWI HE NPEBbILLAET 3HAYEHWUIA, NOMyYaeMbIX Npu
BbINonHeHUn TpeboBaHuii Tabnmubl 5.3.19 ansa Bcex onop BJ1.
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ConpoTuBneHnsa 3a3eMnaAlLWnx YCTPOWCTB OMNOp, yKa3aHHbIX B 0)
ansa BJ1 3—10 kB, npoxogdawmx B HaceNeHHOW MECTHOCTU, a Takke BCEX
BI1 35 kB gomkHbl ObITb He Gonee npuBeaeHHbIX B Tabnuue 5.3.19: ana
BJ1 3—-10 kB B HeHaceneHHON MeCTHOCTU B FPyHTax C YAerbHbIM COMpo-
TneneHnem p go 100 Om-m - He 6onee 30 Om, a B rpyHTax c p Bbille
100 Om'M - He Gonee 0,3 p Om.

ConpoTtuBneHus 3aszemnstowmx yctponrcts onop BJT 110 kB u Bbiwe,
yKa3aHHbIX B B), JOMKHbI ObITb HEe BGonee npuBeaeHHbIX B Tabnuvue 5.3.19,
a ansa BJ1 3—35 kB He gomkHbl npeBbilwaTth 30 Om.

ConpoTvBneHnss 3a3eMnsiiomMx YCTPOMUCTB OMOp, YKa3aHHbIX B T),
onpeaensTcs Npu npoekTuposaHun BJ.

Onsa B, 3awmiieHHbIX Tpocamu, COMPOTUBIIEHUSA 3a3EMIISHOLLNX
YCTPOWCTB, BbIMOSTHEHHbIX MO YCIOBUAM MOMHUE3ALWNTbI, JOMKHbI 0becne-
YMBaTbCA MPU OTCOEOUHEHHOM TpOCe, @ MO OCTallbHbIM YCMOBUSAM — MpU
HEOTCOeaNHEHHOM TPOCE.

ConpoTvBneHuns 3asemnsaowmnx yctporcts onop Bl gomkHel obecne-
UMBaTLCA N N3MEPSATLCS NPU TOKax NPOMbILLIIEHHOW YacTOTbl B Nepuog ux
HanbonbLLUNX 3HaYeHWI B NeTHee BpeMs. [lonyckaeTcs npom3BoanTb U3Me-
peHue B Apyrve nepuoabl C KOPPEKTUPOBKOWN pe3ynbTaToB NyTeM BBEAEHUS
CE30HHOr0 k03hULIMEHTa, OOQHAKO He crieayeT NPOM3BOAUTL U3MEpPEHUe
B Nepuoa, Koraa Ha 3HaYeHue COMPOTUBIEHUST 3a3EMIISIOLLMX YCTPONCTB
0Ka3bIBaeT CYLLECTBEHHOE BINUSIHNE NPOMep3aHne rpyHTa.

MecTo npucoefMHeHNs 3a3eMNSAOLLErO YCTPOMCTBA K Kene306eToOHHON
onope A0MKHO ObITb JOCTYMHO AN BbINOMHEHUS U3MEPEHWN.

5.3.9.16 Xene3obeToHHble cbyHaameHTbl ornop BJ1 110 kB un Bbiwe
MOryT ObITb MCNOMb30BaHbI B KAYECTBE €CTECTBEHHbIX 3a3emnuTenei (uc-
kntoyeHne 5.3.9.15 1 5.3.18.5) npu ocyLLeCcTBNEHMN METANINYECKOW CBSA3U
MeXay aHKepHbIMu 6onTamu 1 apmaTypon dyHAamMeHTa 1 OTCyTCTBUM TU-
aponsonsaumm xxene3obeToHa NoNMMepHbIMN MaTepranamMu.

ButymHasi obma3ska Ha xene3obeToHHbIX onopax U PyHOaMeHTax He
BMMSIET HA UX NCMOMNb30BaHNE B KA4eCTBE €CTECTBEHHbIX 3a3eMnuTenen.

5.3.9.17 lMpu npoxoxaeHun BJ1 110 kB 1 Bbile B MECTHOCTU C MMu-
HUCTbIMW, CYTMIMHUCTBIMU, CynecHaHbIMU 1 TOMY NOAOOHBIMU FPYHTaMu C
yaenbHbIM conpoTusneHnem p < 1000 Om-M criegyeT ucrnons3osark apMa-
Typy ene3obeToHHbIX (PyHAAMEHTOB, OMOP M NACbIHKOB B KAYECTBE ecTe-
CTBEHHbIX 3a3emnuTener 6e3 4ONONMHUTENBHOW YKNaaKn Ui B CoMETaHnn
C YKINaJKOW MUCKYCCTBEHHbIX 3a3emnurenei. B rpyHTax ¢ 6onee BbICOKMM
yaenbHbIM CONMPOTMBMEHNEM eCTECTBEHHAs NMPOBOAMMOCTb Xene306eToH-
HbIX (DYHOAMEHTOB He [OIDKHA y4uTbiBaThCH, a Tpebyemoe 3HadYeHne co-
NPOTUBIEHNS 3a3eMNAOLLEr0 YCTPONCTBA AOIMKHO 06ecrneumBaTbCsl TONb-
KO MPUMEHEHNEM UCKYCCTBEHHbIX 3a3eMIUTENEN.
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Tpebyemble cCONPOTMBEHMS 3a3emnsiowmx yctponcTs onop BJ1 35 kB
OOMKHbI 06ecneynBaTbCa NPUMEHEHUEM UCKYCCTBEHHbIX 3a3eMIuUTenen,
a ecTeCTBeHHas NPOBOANMOCTb (DYHOAMEHTOB, NOA3EMHbIX YacTel onop 1
nacbIHKOB (MPUCTaBOK) NpY pacyeTax He OOMKHA YYUTbIBATbCS.

5.3.9.18 [1na 3a3emneHus xene3obeToHHbIX OMOp B KA4YeCTBE 3a3eM-
NSALWNX NPOBOAHNKOB CreayeT UCNONb30BaTh 31EMEHTbI HAaNpPsXKEHHON
N HeHanpsikeHHOW MpoAOoNbHOM apMaTtypbl CTOEK, MeTannunyeckme ya-
CTW KOTOPbIX COeAMHEHbI Mexay cobon u MoryT ObiTb MPUCOEAMHEHDI K
3a3emMnuTento.

B ka4ecTBe 3a3eMnNsoLLEr0 NPOBOAHMKA BHE CTONKM UIMN BHYTPY MOXET
ObITb MPOMOXEH NPV HEOOXOAMMOCTHM CreumarnbHbIA NPOBOAHMK. ONeMeH-
Tbl apMaTypbl, UCNOMNb3yeMble AN 3a3eMIIEHUS, OOMKHbI YAOBNETBOPATh
TEPMUYECKON CTOMKOCTU Npu npoTekaHnm TokoB K3. 3a Bpems K3 ctepkHu
OOIMKHbI HarpeBaTbesa He 6onee yem Ha 60 °C.

OTTAXKKM >kene306eTOHHbIX ONOP AOJMKHbI MCMOMNb30BaTLCSA B Ka4eCTBE
3a3eMnNALWNX NPOBOAHUKOB OOMOMHUTENBHO K apMaType.

Tpochl, 3a3emnsaemsble cornacHo 5.3.9.7, n getany KpenneHus rmprsHa
M30MATOPOB K TpaBepce xene3obeTOHHbIX ONop AOMKHbI ObITb MeTannmye-
CKW COeaMHEHbI C 3a3eMISOLLMM CMYCKOM MIN 3a3eMITEHHOW apMaTypo.

5.3.9.19 CeyeHune kaxporo 13 3a3eMnsAlowmx cryckoB Ha onope BJl
OOIMKHO ObITb HEe MeHee 35 MM?, @ AN OQHOMNPOBOJIOYHBIX CMYCKOB Ana-
METP OoMmKeH 6bITb He meHee 10 MM (cedeHne 78,5 mm?). KonnyecTtso cny-
CKOB [O/MKHO ObITb HE MEHEE [BYX.

[na panoHoOB CO CpefHerofoBON OTHOCUTENbHOW BMNaXHOCTbIO BO3-
ayxa 60 % un Gonee, a Takke Npu cpegHe- N CUNbHOArPECCUBHBIX CTemne-
HSAX BO3OEWCTBUSA Cpeabl 3a3eMMstoLLME CMYCKM Y MeCcTa UX BXo4a B FPYHT
OOMXKHbI OblTh 3aLyULLEHbI OT KOPPO3UM B COOTBETCTBUM C TpeboBaHUAMMN
CTPOUTENbHBIX HOPM Y NMPaBuI.

B cnyyae onacHocTu KOppo3umn 3aszemMnuTenen cnegyer yBennumeaTb
MX CEYEHUNE UMW NPUMEHSITb OLIMHKOBaHHbIE 3a3€MITUTENN.

Ha BJ1 c nepeBsiHHbIMM onopamu pekoMmeHayeTcs 6onToBoe coeamHe-
HWE 3a3eMMSAOLLNX CMYCKOB; HA METaNMMYECKUX N Kene3oBeToHHbIX OrMo-
pax coeiMHeEHNE 3a3eMMsLLMX CMYCKOB MOXET ObITb BbINOMHEHO Kak 60on-
TOBbIM, TaK ¥ CBapHbIM.

5.3.9.20 3asemnutenu onop BJ1, kak NpaBunmno, OmMKHbI HAXOAUTLCSA Ha
rny6uHe He meHee 0,5 M, a B naxoTHon 3emne — 1 M. B crniyyae yctaHoBKU
Onop B CKamnbHbIX FPyHTaxX AOMycKaeTcs Mpoknagka ny4yeBbiX 3a3emnmTe-
New HenocpeacTBEHHO Mo pa3bopHbIM CIOEM Haf CKarbHbIMU MOpPoAaMMU
npu TonwuHe cnost He meHee 0,1 M. MNpyn MeHbLUEN TONLLMHE 3TOrO Cnost
WIN €ro OTCYTCTBUM PEKOMEHOYETCS MPOKMNaZKa 3a3eMnuTenei no noBepx-
HOCTW CKarbl C 3aNMBKOW UX LLEMEHTHbIM PacTBOPOM.
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5.3.10 Onopbl u chyHAaMEHTbI

5.3.10.1 Onopsbl BJ1 pasgensoTca Ha ABa OCHOBHLIX BMAA: aHKEPHbIe
onopsbl, MOMHOCTHI BOCMNPUHUMAOLLME TSXKEHWE MPOBOLOB M TPOCOB B
CMEXHbIX C OMOpPOW NporeTax, 1 NPOMEXYTO4HbIE, KOTOpble HE BOCMPUHM-
MatoT TSHKEeHVEe NPOBOAOB UMM BOCMPUHMMALIOT ero YactuyHo. Ha 6ase aH-
KEpHbIX ONOpP MOTYT BbIMOMHATLCHA KOHLIEBbIE U TPAHCMO3ULMOHHbIE OMOPbI.
[MpomexXyToYHbIE 1 aHKEPHbIE ONOopbl MOTYT ObITb MPAMbIMU 1 YITIOBBIMU.

B 3aBrnCcMMOCTM OT KONMYeCTBa NOABELLUMBAEMbIX HA HUX Liener onopbl
pa3genslTcs Ha ogHOLENHble, ABYXLENHbIE U MHOTOLEMHbIE.

Onopbl MOryT BbINOMHATLCS CBOGOAHOCTOALLMMMN UIN C OTTSXKKaMMU.

[MpomexyToyHble onopbl MOryT BbiTb FTMOKON M KECTKOW KOHCTPYKLMK;
aHKepHbIe onopbl AO0MKHBI ObITb XXeCTkuMmW. [lonyckaeTcs npuMeHeHve aH-
KepHbIX ornop rubkon koHcTpykuum anst BT go 35 kB.

K onopam »ecTKo KOHCTPYKLIMM OTHOCATCS ONOpPbI, OTKITOHEHNE BEPXa
KoTopbIx (6e3 yyeTa noBopoTa PyHAaMEHTOB) NP BO3OENCTBMM pacyeT-
HbIX Harpy3ok no BTOPOW rpynne npeaenbHbIX COCTOSHUIA He NpeBbILLAET
1/100 BbICcOTbI onopbl. Mpu oTKNOHeHUM Bepxa onopbl 6onee 1/100 Bbico-
Thbl ONOPbI OTHOCATCSH K Onopam rMbKon KOHCTPYKLMK.

Onopbl aHKEPHOro Tuna MoryT ObITb HOPManbHOM 1 0BNErYeHHoM KOH-
cTpykumm (5.3.10.11).

5.3.10.2 AHkepHble onopbl criegyeT NPUMEHHATL B MecTax, onpeaensie-
MbIX ycrioBusiMmn paboT Ha BJ1 npu ee coopyXeHun n akcnnyaraumm, a Tak-
e ycrnoBusaMy paboTbl KOHCTPYKLIMKU OMOPBbI.

TpeboBaHWs K NPUMEHEHNIO aHKEPHBIX OMOP HOPMAaIbHOW KOHCTPYKLUK
yCTaHaBMNMBAKOTCA HACTOSLLEN rMaBow.

Ha BJ1 35 kB 1 Bblle paccTosiHUE MeXOy aHKEPHBLIMU Onopamu JOMKHO
6bITb He 6onee 10 kM, a Ha BJ1, npoxoasLumx B TpyAHO4OCTYNHOM MECTHOCTU U
B MECTHOCTM C 0C0B0 CMOXHBLIMW NPUPOAHBLIMU YCIIOBUSIMU, — He Gonee 5 km.

Ha BJ1 10 kB 1 HwXe Cc npoBogamu, 3akpensieHHbIMU Ha LUTbIPEBbLIX
N30NsiTOpax, PaccTosiHE MEXAY aHKEPHbIMU OMopaMmn He JOIMKHO NpeBbl-
waTtb 1,5 kM B panoHax no roronedy I-Ill n 1 km — B panoHax no rononeay
IV n 6onee.

Ha BJ1 10 kKB 1 HWXe ¢ NOABECHBIMY M30MSITOPaMK PAcCTOSIHUE MeXAy
aHKepHbIMY ONOPaMu He AOMMKHO MpeBbIWaTh 3 KM.

Ha BJ1, npoxogsawux no cunbHO nepecevyeHHO MECTHOCTM B paioHax
no rornonegy |l n 6onee, pekomeHayeTCa ycTaHaBNMBaTh ONOPblI aHKEPHOTO
TMNa B MeCTax, Pe3ko BO3BLILLAKLLMXCS Haf OKPYXXatoLLen MeCTHOCTbIO.

5.3.10.3 lMpegenbHble COCTOSIHNS, NO KOTOPbIM NPON3BOAUTCS pacyeT
onop, dyHAaMeHToB 1 ocHoBaHuin BI1, nogpasgensaoTcs Ha ase rpynmbl.

MepBas rpynna Bkto4aeT NpeaernbHble COCTOSIHMS, KOTOPbIE BEAYT K Mo-
Tepe HecyLlel CnocoOHOCTU 3MEMEHTOB UMK K MOMHOW HENPUIOAHOCTU KX
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B 9KCMnyaTauum, TO eCTb K UX paspyLueHuto noboro xapakrepa. K aton rpyn-
ne OTHOCATCS COCTOSIHWS NP HAanBOMbLUMX BHELLHMX Harpyskax v npu HW3-
e TemnepaType, To eCTb NpK YCNOBMSAX, KOTOPblE MOTYT NMPUBECTU K Han-
6onbLIMM N3rnbatoLLMM NN KPYTALLMM MOMEHTaM Ha OMnopbl, HanbonbLIMM
CXKMMAIOLLIMM WU PacTArMBaIOLLMM YCUIUSAM Ha Onopbl ¥ OyHOAMEHTLI.

BTtopas rpynna BkntoyaeT npedenbHble COCTOSHUS, MPY KOTOPbIX BO3-
HUKalT HegonycTumble Aedopmauun, nNepemMeLleHns UM OTKIIOHEHUS
3MEeMEeHTOB, HapyLualLMe HOpMarnbHy0 KCNNyaTauuto; K 3TON rpynne oT-
HOCATCS COCTOSAHWUS MpW HanbonbLmMx Npornbax onop.

MeTop pacyeTta no npegenbHbIM COCTOSHUAM UMEET Lenblo He Jomny-
cKaTb, C ONpeAeneHHON BEPOATHOCTLIO, HACTYMNNEHNS NPeaenbHbIX COCTO-
SIHWI NepBOW 1 BTOPOW rPynn Npu 3KCniyataumu, a Takke nepBon rpynnbl
npu npoussoAcTee paboT no coopyxeHuto BJ1.

5.3.10.4 Harpysku, BO3AENCTBYIOLME HA CTPOUTENMbHbLIE KOHCTPYKLNA
BJ1, B 3aBMCMMOCTHM OT NPOAOIPKUTENBHOCTN LENCTBUSA NOAPA3AENATCS Ha
NOCTOSIHHbIE M BPEMEHHbIE (ANUTENbHbIE, KPaTKOBPEMEHHbIE, OCOBbIE).

K MOCTOSiHHBLIM Harpy3kam OTHOCSTCS:

— COBCTBEHHbIN BEC NMPOBOAOB, TPOCOB, CTPOUTENBHBLIX KOHCTPYKLNN,
rMPNSAHA N30NATOPOB, NMHEVHOW apMaTypbl; TSHXXeHVe NpoBOAOB U TPOCOB
npu cpefHerogoBon TemnepaTtype U OTCYTCTBMM BeTpa W rornonena; Bos-
AeNcTBMe NpeaBapUTENbHOMO HaNpsPKEHNSt KOHCTPYKLUWIA, @ Takke Harpys-
KV OT AaBneHuns BoAbl Ha hyHAaMeHTbI B pycnax pek.

K AnuTenbHbIM Harpy3kam OTHOCATCS:

— Harpysku, cosgaBaeMble BO3ENCTBMEM HEPaBHOMEPHbIX Aedopma-
LM OCHOBaHWI, He COMPOBOXAAIOLLMXCH U3MEHEHNEM CTPYKTYPbl FPyHTA,
a TaKKe BO3AENCTBUEM yCaaKku 1 nonsyyecTtu 6eToHa.

K kpaTKOBpeMeHHbIM Harpy3kam OTHOCSTCS:

- [aBneHne BeTpa Ha npoBofa, TPOCbl 1 Onopbl — cBOGOAHbIE OT ro-
norieAa v NoKpbITble rononegoMm; BeC OTIIOXKEHWI rornonefa Ha NpoBoAax,
Tpocax, ornopax; TSKeHWe MPOBOAOB MU TPOCOB CBEPX WX 3HAYEHUIN Mpwu
cpedHerooBov TemnepaType; Harpy3ku oT AaBreHus BOAbl Ha Onopbl v
dyHOAaMEeHTbl B MONMax pek u OT AaBMeHWs NbAa; Harpysku, BO3HMKalo-
LLiMe Npu U3roTOBNEHUN N NepPeBO3Ke KOHCTPYKLUIA, a Takke Npy MOHTaxe
CTPOUTENbHbBIX KOHCTPYKLMI, NPOBOAOB U TPOCOB.

K ocobbIM Harpyskam OTHOCHATCS:

— Harpyskv, BO3HMKaroLwme npyu obpbiBe NPOBOAOB U TPOCOB, a Takke
npy CENCMNYECKNX BO3AENCTBUSIX.

5.3.10.5 Onopsbl, yHAaMeHTbl 1 ocHoBaHus BJ1 gomkHbl paccunTbl-
BaTbCS HA COYETaHMSA PacCYETHbIX HAarpy3oK HopMarbHbIX PEXMMOB MO nep-
BOW 1 BTOPOW rpynnam npegernbHbIX COCTOAHUMA W aBapUAHbIX N MOHTaX-
HbIX pexumoB BJT no nepeon rpynne npeaenbHbIX COCTOSHUINA.
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Pacyer onop, dyHAameHTOB M OCHOBaHWN (DyHOAMEHTOB Ha Mpou-
HOCTb M YCTOMYMBOCTb AOMMKEH NPOBOAUTLCSA HA HArpy3ku NepBor rpynmnbl
npenenbHbIX COCTOSHUN.

Pacuet onop, yHAAMEHTOB U NX 3NEMEHTOB Ha BbIHOCIIMBOCTb U MO
aedopmauusam NpoBoANUTCA Ha Harpy3ku BTOPOW rpynnbl NpeaenbHbIX Co-
CTOSIHUM.

Pacuyet ocHoBaHui no gedopmauusiM NPOU3BOAMTCS Ha Harpy3ku BTO-
poVi rpynnbl NpeaenbHbIX COCTOSHWI 6e3 ydeTa AMHaMUYECKOro BO3Aen-
CTBMS MOPbLIBOB BETPA Ha KOHCTPYKLMIO OMOpbI.

Onopbl, hyHOAMEHTbI 1 OCHOBaHUSI AOIMKHbI PACCYUTBLIBATLCA TakKe Ha
HarpysKkv 1 BO30ENCTBUS BHELUHEN cpeabl B KOHKPETHbIX YCIOBUSX (BO3OEN-
CTBME pa3MbIBalOLLErO AENCTBUS BOAbIl, JABNEHUs BOMH, HABanoB nbaa, AaB-
NEHNS rpyHTa U T. N.), KOTOPble NMPUHNMAIOTCA B COOTBETCTBUM CO CTPOUTENb-
HbIMW HOpPMaMK 1 NpaBuIaMy Unu apyrMMm HOPMaTUBHbLIMU JOKYMEHTAMM.

[ononHuTensHO yunThIBaeTCs criegytoLlee:

— BO3MOXHOCTb BPEMEHHOIO YCUIEHWUS] OTAENbHbIX 3IEMEHTOB KOH-
CTPYKLUMIA B MOHT@XHbIX PEXUMAX;

— pacuyeT xene3obeToHHbIX onop 1 MyHAAMEHTOB MO PACKPLITUIO Tpe-
LWMH B HOPMAanbHbIX PEXMMax MPOBOAMTCA Ha Harpysky BTOPOW rpynmbl
npeaenbHbIX COCTOSIHWUIA, MPUYEM KPaTKOBPEMEHHbIE Harpy3Kku CHUXKaTCS
Ha 10 %; Npu ncnonbL30BaHUKM ONop N PyHAAMEHTOB B YCIOBUSAX arpeccuBs-
HOW cpefbl CHUKEHUE KpaTKOBPEMEHHbIX HAarpy3oK He NpPoM3BOAUTCS;

— OTKIIOHEHME BepXa Onopbl NPy BO34ENCTBMN PACYETHbIX HAarpy3okK rno
BTOPOW rpynne npeaernbHbIX COCTOSHUIA He OOMKHO MPUBOAMTL K HapyLue-
HMIO YCTaHOBMEHHbIX HACTOSILLUMM TEXHWYECKMM KOOEKCOM HavMeHbLLNX
N30NSLMOHHBIX PacCTOSIHUIA OT TOKOBeAdyLLMX YacTel (MpoBoAoB) A0 3a-
3€MIIEHHbIX ANIEMEHTOB OMOPbI 1 40 NOBEPXHOCTM 3€MIN N NepeceKkaembixX
WH)XEHEPHbIX COOPYXXEHWIA;

— pacyeT onop r’mbKown KOHCTPYKLMN MPOBOAMTCH NO AedOpMUPOBaH-
HOW CXeMe (C y4eTOM OOMOSNTHUTENbHBIX YCUINIA, BO3HUKABLLMX OT BECOBbIX
Harpysok npu gecopmaimnsax onopsbl, 419 NepBov 1 BTOPOW rpynn npeaens-
HbIX COCTOSIHWUIA);

— pacuyeT onop, ycTaHaBNMBAEMbIX B palioHaX C CEMCMUYHOCTbLIO CBbI-
we 6 6annoB, Ha BO3OENCTBME CEMNCMUYECKUX Harpy3oK AOSMKEH BbIMOM-
HSITBCA B COOTBETCTBMU CO CTPOMUTENbHBIMWM HOpMaMu U MpaBunaMu no
CTPOMUTENbLCTBY B CEMCMUYECKMX palioHax; Npu 3TOM pacyeTHble Harpysku
OT Beca ronoreaa, ot TSXKEHUS MPOBOAOB 1 TPOCOB B HOPMarbHbIX PEXK-
Max YMHOXatoTCs Ha KoadhduumeHT codetanHun y = 0,8.

5.3.10.6 Onopbl AOMKHbI PaCCYMTBIBATLCSA B HOPMAlbHOM PeXxume no
nepBOM 1 BTOPOW rpynnam npeferbHbiX COCTOSHUMA Ha COYeTaHus ycro-
BWI, yka3daHHbIX B 5.3.5.33 (nyHkTbl 4— 6) 1 5.3.5.35 (nyHkTbI 1-3).
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Onopbl aHKEPHOrO TWMa M MPOMEXYTOYHbIE YIIOBbIE OMOPbl AOIMKHbI
paccunTbiBaTbCA Takke Ha ycnosud 5.3.5.33 (MyHKT 2), ecnu TskeHne npo-
BOZOB MIM TPOCOB B 3TOM pexume Gonblue, YeM B pexrMme HanbonbLumnx
Harpysok.

AHKepHble 0nopbl AOMKHbI BblTb paccyMTaHbl Ha Pa3HOCTb TSXKEHWUNA
NPOBOAOB U TPOCOB, BO3HMKAILLYIO BCNEACTBME HEPABEHCTBA 3HAYEHUI
npvBeAEeHHbIX NPONeToB No 06e CTopoHbI onopkl. [Mpu 3ToM ycnosus Ans
pacyeTa pa3HOCTU TSXKEHWI yCTaHaBNUBaTCA Npu pa3paboTke KOHCTPYK-
Lum onop.

KoHLeBble onopbl JOMKHbI PACCYUTLIBATLCS TaKKe Ha OOHOCTOPOHHEE
TSKEHNe BCEX MPOBOAOB U TPOCOB.

[ByxuenHble onopbl BO BCEX PeXMMax A0MKHbI OblTb paccynTaHbl Tak-
Xe Ans yCrnoBWiA, KOrda CMOHTUPOBaHa TOMbKO OAHA Lenb.

5.3.10.7 lMpomexyTouHble onopsl BJT ¢ nogaepxmBatowmmm rupnsaHaa-
MU U30MISTOPOB U MMYyXUMU 32>KMMaMUN AOMKHbI PacCyYMTbIBAaTbCA B aBapuii-
HOM pexume Mo NepBOKn rpynne npeaeribHbIX COCTOSHUA Ha pacyeTHble
YCIOBHbI€ TOPU3OHTAsIbHbIE CTAaTUYeCcKkne Harpyskn T .

Pacuyet npoBoguTCcs Npu cnegyroLmx yCroBusix:

1) o6opBaHbl NpoBOA MNK NpoBoAa oaHON asbl ogHoro nponeta (npwu
NoOOM Ymncrne NPoBOAOB Ha OMope), TPOoCkl He 060PBaHBI;

2) obopsaH oauH Tpoc nporeTa (415 pacLlenneHHoro Tpoca — Bce ero
cocTaBnswLLme), NpoBoda He 060pBaHbI.

YcnoBHbIE Harpy3kn NpuKNagbiBaTCst B MECTax KpenneHus Ton dasbl
UK TOrO Tpoca, Npy OBpbIBE KOTOPBIX YCUIUS B PAcCYUTbIBAEMBIX 3rie-
MeHTax nonyyarTcs Hambonbwumu. Mpu 3TOM NPUHMMAIKOTCA COYETaHus
YCrNOBWI, yKadaHHbIX B 5.3.5.34 (nyHKT 1).

5.3.10.8 PacueTHasa ycnoBHas ropu3oHTanbHasa ctatuyeckasi Harpyska
T,, OT NPOBOAOB Ha OMopbl NPUHUMAETCA PaBHOM:

1) Ha BJ1 ¢ HepacwenneHHbiMu hazamu:

- Oons cBOGOAHOCTOALLMX METANMYECKNX ornop, onop n3 niboro ma-
Tepuana Ha oTTsbkkax, A-obpasHbIX 1 APYrUX TUMOB XECTKMX OMOp C Npo-
BOJaMU NMOLLaAb0 CeYeHNst antoMMHeBomn Yactu fo 185 mm? — 0,57,
nrnoLaablo cedeHns anomuHneson Yactm 205 um? n Gonee — 0,47 ;

— ANsi Xene3obeToHHbIX CBOOOAHOCTOALWMX OMNOp C NPOBOAAMM MIlo-
Laflblo CeYeHNs antoMMHUEBON YacT fo 185 mm? — 0,37 ; nroulaabio
CeYeHns anoMrHnesoi Yactn 205 mm? n Gonee - 0,257, ;

— ONSA fepeBsHHbIX CBOOOAHOCTOALWMX ONOp C NPOBOAAMM NIOLWaAbo
cevyeHus antoMmnHueBon Yyactu go 185 mm? — 0,25 T, .o CeYeHus anommHmne-
Boi yactu 205 mm? 1 6onee — 0,2T

max’
rae Tma — HaubonbLias pacyeTHaaA Harpyska oOT TAXeHuA npoBoaoB
(5.3.5.32);

X
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- ONS gpyrvx TMNoB onop (OMop M3 HOBbLIX MaTepuanos, MeTannuye-
CKMX rMBKMX OMop U T.N.) — B 3aBMCMMOCTM OT MMOKOCTU paccymTbiBaeMbIX
onop B npegenax, yka3aHHbIX BbILLE;

2) Ha BJ1 Hanpsxenvem go 330 kB ¢ pacwenneHHbiMn hasamu nytem
YMHOXEHUSI 3HaYeHUN, yKasaHHbIX B 1) AN HepacLuenneHHbIX a3, Ha [o-
nonHuTenbHbIe KoadduumeHTsl: 0,8 — Npu pacLuenneHun Ha ABa NpoBoAa;
0,7 — Ha Tpu npoBoga u 0,6 — Ha YeTbipe NpoBoaa.

Ha BJ1 750 kB c pacwenneHnem Ha 4YeTbipe un 6Goree npoBoOoB
B (haze — 27 kH.

B pacyetax ponyckaeTcs yuuTbiBaTb MOAAepXuUBaloLlee AencTeue
HeobOopBaHHbIX MPOBOAOB M TPOCOB MPU CPEAHErodoBON TemnepaType
6e3 rononeaa v Betpa. [Npn 3TOM pacyeTHble YCNOBHbIE Harpy3ku crneagyet
onpepensTb, Kak B 1) HAacTOALLEro NoAMyHKTa, a MeXaHn4Yeckne Hanpsbke-
HMS, BO3HMKAIOLLME B NOAOEPXKUBAIOLLMNX NPOBOAAX U TPOCax, HE AOIMKHbI
npesbiwatb 70 % 1Xx paspbiBHOMO yCunus.

[Mpu npumeHeHWUn CpeacTs, OrpaHMYMBAalOLLMX Nepedady NPOAOSbHON
Harpysku Ha MPOMEXYTOYHY Ornopy (MHOroponvKoBble NOABECHI U ApP.),
pacyeT criegyet NPOBOAUTL Ha Harpysku, BO3HMKAIOLLME NPU UCMNONb30Ba-
HMW 3TUX CPEACTB, HO He bonee pacyeTHbIX YCMOBHbIX HArpy3okK, NpuHMW-
MaeMmblx Npy nogBecke NPOBOAOB B MMyXMX 3aXMMaXx.

5.3.10.9 PacueTHas ycnoBHas ropM3oHTanbHas cratnyeckas Harpyska
Ha NPOMEXYTOYHbIE OMopbl T, OT TPOCOB NPUHUMAETCA PaBHOM:

1) ot oamHo4yHoro Tpoca — 0,5T

max’

2) ot pacuenneHHoro Tpoca (M3 AByx cocTaensatowmx) = 0,4 T, HO
He meHee 20 kH, roe T — Hanborbluas pacyeTHas Harpyska OT TSKEHNs
TpocoB (5.3.5.32).

5.3.10.10 lMpomexyToyHble OMopbl CO LWTbIPEBBIMU U30NATOPaMU
OOMKHbI PACCYUTLIBATLCSA B aBaPUNHOM pexume Ha 06pbiB 0QHOrO NMPOBO-
Oa, Aawuero HambonbluMe yCunus B arieMeHTax ornopbl C y4eToM rmbko-
CTU OMop 1 NOAAEPXKMBAIOLLETO AENCTBUS HEOOOPBaHHLIX NpoBoAoB. Pac-
YeTHas yCroBHas ropu3oHTarlbHasa ctaTuieckas Harpyska T, Ans CTOek
np1cTaBoK NpuHumaeTcs pasHon 0,37, , HO He meHee 3 kKH; ans ocTanb-
HbIX areMeHToB onopbl — 0,157, HO He meHee 1,5 kH, rae T — TO xe,
yto n B 5.3.10.8.

5.3.10.11 Onopbl aHKePHOrO TUMNa AOMKHbI PacCUYNTLIBATLCS B aBapuii-
HOM pexuMe No MepBoOW rpynne npederbHbIX COCTOAHUIA Ha 0OpbIB Tex-
NPOBOAOB U TPOCOB, MPU 0OpPbIBE KOTOPLIX YCUNNS B paccMaTpuBaeMbIX
3NeMeHTax Nnony4yarTcst HaMboNbLUUMMU.

PacueTt npoBoauTcs Ha cneaytoLme ycrioBusi:

1) ana onop BJ1 ¢ anoMUHMEBBLIMM 1 CTanbHLIMW NPOBOAAMW BCEX
CeYeHun, NpoBogamMn M3 anioMMHUEBBLIX CMITAaBOB BCEX CeYeHWM, cTane-
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antMVHUEBBLIMU NPOBOAAMM M NPOBOAAMU U3 TEPMOOOPaboTaHHOro asnto-
MWHMEBOrO CrriaBa CO CTarnbHbIM CEPAEYHVMKOM C MIoLanblo CeveHus
antM1HUEBON YacTu Ans oboux Tunoe npoeogos Ao 150 Mm?:

- obopBaHbl NpoBoda AByx (a3 ogHOro npomneta npu nobom uvucne
uenew Ha onope, TPocbl He 060pBaHbI (AaHKEPHbIE HOPMaribHbIE ONopbI);

- obopBaHbI NPOBOAA OfHOM a3kl OAHOro NponeTta npu nobom Yncne
uener Ha onope, Tpockl He 06opBaHbl (aHKEpHblEe 0BreryeHHble 1 KoHLe-
Bble OMnopbl);

2) onsa onop BJ1 co ctaneantoMuHMEBbLIMM NPOBOAAMW 1 NPOBOAAMM
13 TepmMoobpaboTaHHOro antoMUHMEBOTO CraBa Co CTanbHbIM CepaeYHU-
KOM NMOLaAblo CEYEHNS arMtOMUHNEBOW YacTyh Anst 060X TMMNOB NPOBOAOB
185 mm? 1 Gonee, a Takke CO cTanbHbIMK kaHaTamu Tuna TK Bcex ceve-
HWIA, UCMONb3yeMbiMM B KauyecTBe MpoBOAOB: 060pBaHblI NPOBOAA O4HON
a3kl 04HOrO nponeTa npu nobom Yncne uenen Ha onope, TPOChbl He 060-
pBaHbl (aHKEPHbIE HOpMarbHbIE U KOHLEBbLIE OMopbl);

3) onsa onop BJ1 He3aBMCMMO OT Mapok M ceyeHuli NogBeLUMBaEMbIX
npoBoAoB: 06opBaH OAMH TPOC OAHOro nNponeta (Mpu pacLuenneHHOM Tpo-
ce — BCe COCTaBnsiloLLMe), NpoBoaa He 06opBaHbl. CoveTaHus KnMaTuye-
CKMX YCNOBUIN NpuUHUMatoTcs cornacHo 5.3.5.34 (nyHkTbl 2 n 3).

5.3.10.12 Onopbl aHKEPHOrO TUMa AOSMKHbI NPOBEPSITECA B MOHTaXKHOM
pexvme Mo NepBoii rpynne npenerbHbIX COCTOSIHUIA Ha crieaytoLLmne YCroBus:

1) B 0OHOM NponeTe CMOHTUPOBaHbI BCe NPOBOAA W TPOChI, B APYroM
nponeTe NpoBoAa N TPOCbl HE CMOHTUPOBAaHbI. TsXKEHUEe B CMOHTUPOBaH-
HbIX MPOBOAAX 1 Tpocax NpuHMMaeTcs pasHbiM 0,67, roe T — Hanborb-
Lee pac4eTHOe ropM3oHTanbHOE TshKeHne nNpoBoAoB u Tpocos (5.3.5.32).
Mpn 3aTOM coyeTaHunst KNMMaTUYECKNX YCNOBUIA NpuHMMatoTes no 5.3.5.36.

B aToM pexume meTtannuyeckue onopbl U UX 3aKpenneHus OOrmK-
Hbl UMEeTb Tpebyemyto HopMamm NPOYHOCTb 6e3 yCTaHOBKN BPEMEHHbIX
OTTSAXEK;

2) B OOQHOM U3 NpPONeToB MNpu NtoOOM YMcre NPOBOAOB Ha orope Mo-
crnepoBatenbHO M B NoOOM nopsiake MOHTUMPYIOTCS MPOBOAA OAHOW Lenu,
TPOCblI HE CMOHTUPOBAHBI;

3) B 0gHOM U3 MPOMEeToB Npu NGOM YMcre TPOCOB Ha Onope nocrie-
[oBaTenbHO 1 B N0OOM Nopsiike MOHTUPYHOTCSA TPOChI, MPOBOAA HE CMOH-
TUPOBAHBI.

Mpu npoBepkax Mo 2) n 3) AonyckaeTca npeaycMaTpmuBaTb BPEMEHHOE
yCWreHve OTAENbHbIX ANTIEMEHTOB OMOpP U YCTaHOBKY BPEMEHHbIX OTTSKEK.

5.3.10.13 Onmopsl BJT gomkHbI NPOBEPSATHCS HA paCcyHETHbIE HAarpy3ku, Co-
OTBETCTBYHOLLME CMOCOBY MOHTaXa, MPMHATOMY MPOEKTOM, C y4ETOM COCTaB-
NSIOLMX OT YCUIWIA TArOBOrO TPOCa, BeCa MOHTMPYEMbIX NPOBOAOB (TPOCOB),
N30MATOPOB, MOHTaXHbIX MPUCNOCOBNEHNI N MOHTEPa C UHCTPYMEHTaMM.
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Y3en KpenneHusi Kaxxaoro nNposoAa (NpoyLuvHa, anadparma v gp.) npu
pasgenbHOM KpenneHun NpoBOAOB paclLenneHHON hasbl JOMKE