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MNpeancnosue

1 PA3PABOTAH OTKpbITbIM  aKkLMOHEPHbIM  06LecTBOM  «HayyHo-uccnefoBaTesibCkuii - MHCTUTYT MO
nepefaye 3MEKTPO3HEPTNM MOCTOAHHBIM TOKOM BbICOKOTO HarpshkeHus» (OAO «HUUMT») u O6lectsoM ¢
OrpaHNYeHHO 0TBETCTBEHHOCTLIO « TMK-LieHTp» (OO0 «TMK-LleHTp»)

2 BHECEH TexHuyeckum komMuTeTOoM no ctaHaaptm3aumm TK 016 «2DneKTposHepreTmka»

3 YTBEPXJAEH W BBEAEH B [EWNCTBUE Mpukasom ®efepasbHOr0 areHTCTBa MO TEXHUYECKOMY pe-
rysiMpoBaHunio 1 MeTposorum ot 23 gekabpsa 2021 r. Ne 1837-cT

4 BBE/JEH BIMEPBbIE

MpaBuna npMMeHeHUs HacTOALLEro cTaHjapTa ycTaHOoB/IEHbl B CTaThe 26 ®PefepasibHOro 3aKoHa
oT 29 uoHa 2015 r. Ne 162-d3 «O cTaHgapTusaumm B Poccuiickoin ®epepauyun». MHdopmaumsa o6 rs-
MEHEHUSIX K HacTosAWeMy cTaHdapTy nybankyeTcs B eXxerogHom (Mo COCTOSAHUIO Ha 1 AsHBapsa TeKyLlero
roga) nHcpopmMaunoHHoOM ykasaTene «HaunoHanbHble CTaHAapThI», a OPULNA/bHBIA TEKCT M3MEHEHUI
1 NOMNpPaBoOK — B eXeMeCAYHOM UH(OpMaLMOHHOM ykasaTene «HauuoHanbHble cTaHdapThi». B cnydae
nepecMoTpa (3aMeHbl) UM OTMEHbI HACTOSALLErN0 CTaHgapTa CoOOTBeTCTBYLLEe yBeJoM/IeHNe byeT
ony61MKOBaHO B GnvKailLeM BbIMYCKE €XEMECSHYHOr0 MHAOPMAaLMOHHOIO yKasaTensa «HaunmoHasbHble
cTaHaapTbi». CoOTBeTCTBYLWAasa nHhopmauus, yseJoM/IeHne U TEKCTbI pa3MeLlalnTCca Takke B UH-
chopmaumoHHO cucTemMe 06LLero nosb3oBaHNa — Ha odouumasibHOM caiiTe defepasibHOro areHTcTBa no
TEeXHUYECKOMY PerynnpoBaHui0 1 MeTposiorny B ceTu VIHTepHeT (Www.rst.gov.ru)

© OdpopmneHne. Prey «PCT», 2022

HacTosilmii cTaHZapT He MOXeT O6blTb MOMHOCTBI0 WM YacTMYHO BOCMPOM3BEAEH, TUPaXKMpOBaH M pac-
MpPoCTpaHeH B KayecTBe OMULMASILHOTO M3faHus 6e3 paspelleHnss defepasibHOrO areHTcTBa MO TeXHUYECKO-
MY PerynimpoBaHuio U MeTposiorMm
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HALIMOHAJIbHbIN CTAHOAPT POCCUNCKOW ®EQEPALIAN

EnuHasi aHepreTuyeckasi cuctema 1 n3o/iIMpoBaHHO paboTatoLme 3HEProCUCTEMBI.
nekTpuyeckue cetum

CUCTEMbI NNABKWN TONONELA HA NMPOBOAAX
1 FPO303ALLNTHBIX TPOCAX JIMHW 3NIEKTPOMEPELAUN

Bbl60p 1 060CHOBaHue NpMHUNNNa/IbHbIX TEXHUYECKNX DELIJEHI/II‘/II

United power system and isolated power systems. Electrical networks.
Ice-melting systems on conductors and ground-wire cable of the overhead transmission line.
The choice and basis of principal technical solutions

Jata BBegeHns — 2022—03—01

1 O6nacTb NpUMeHeHus

1.1 HacToswmii cTaHgapT ycTaHaB/iuBaeT MeToAbl Bblbopa M 060CHOBaHME MPUHUMANASIBbHBIX TEeXHW-
YECKMX peLlleHuid A8 cucTeM NAaBky rofioniefa Ha npoBodax M rpo303aliuTHbIX Tpocax (6e3 BCTPOEHHOro
ONTUYECKOTO kabens) BO3AYLUHbIX JIMHWA  3/1eKTponepejays W BO3AYLUHbIX YYacTKOB  kabefibHO-BO3AYLUHbIX
NVHWIA anekTponepegayn ot 6 o 500 kB.

1.2 Hactoawwii cTaHgapT ycTaHaBnuBaeT TpeboBaHus K paspaboTke o6opygoBaHWsA [A718 YCTaHOBOK
nnasku rosofiefa, YHudMKaumm npouecca NPOEKTUPOBaHWA CUCTEM NaBku rofionefa B LENAaX YMeHbLUeHUs
3arpar npv NPOEKTUPOBaHWUN, BHEAPEHWUN U SKCNyaTauum CUCTEM NaBKu rononesa.

2 HopmaTtuBHbIE CCbIIKN

B HacTosLem cTaHAapTe UCNo/ib30BaHbl HOPMAaTMBHbIE CCbIIKM Ha crefytoLmne cTaHaapThbl:

FOCT 839 [poBoga HEU30MMPOBaHHbIE AN BO3AYLWHbIX JIMHWIA 3neKkTponepegayn. TexHUYeckne ycro-
BUA

FOCT 3062 KaHaT ognHapHoii ceuBku Tuna J1K-0 koHCTpykumn 1« 7(1 + 6). CopTameHT

FOCT 3063 KaHat ognHapHoii cBuBkn Tvna TK koHcTpykuun 1-19(1+6 + 12). CopTameHT

FOCT P M3K 60617-DB-12M INpachmyeckme cumBosbl g1 cxeM (B hopmate 6asbl faHHbIX)

MpumeyaHre — Mpy NOMb30BAHUM HACTOSILLMM CTaHAAPTOM Liefiecoo6pasHo MpOBEpUTL AelCTBUE CCbloY-
HbIX CTaHAAPTOB B MHCHOPMALIMOHHOI crcTeMe 06LLEro No/ib30BaHUs — Ha ohuLMabHOM cailTe ®efilepasibHOro areHT-
CTBa MO TEXHWYECKOMY PEry/iMpoBaHuio 1 MeTposiorum B CeT IHTEPHET 1v No eXxerofgHoMy UH(OPMAaLIMOHHOMY yKasa-
Teno «HauuoHabHblE CTaHAAPTbI», KOTOPLIA ONy6MKOBaH N0 COCTOSHWIO Ha 1 siHBaps TEKYLLLEro roga, v no Bbinyckam
€XEMECSYHOro MHPOPMALIMOHHOTO yKa3aTensl «HauuoHabHble CTaHAapTbI» 3a TeKyLMiA rof,. ECv 3aMeHEH CCbIIOYHBbI
CTaHAapT, Ha KOTOPLI/ fjlaHa HeaTMPOBaHHAS CCbIIKA, TO PEKOMEHYETCSA UCMO/b30BaTh AE/CTBYIOLLYI0 BEPCUI 3TOTO
cTaHAapTa C Y4eTOM BCEeX BHECEHHbIX B [JaHHYI0 BEPCUI0 U3MEHEHWIA. ECNM 3aMeEHeH CCbI/TOYHBbIN CTaH4apT, Ha KOTOPbIA
[laHa JaTUpoBaHHas CCblIKa, TO PEKOMEH/YETCS UCMO/Mb30BaTh BEPCUIO 3TOTO CTAHAAPTA C YKa3aHHbIM BbILLE FOf0M yT-
BEpXAeHus (NpuHATUS). Ecnn nocne yTBEPXAEHUSI HACTOSLLEr0 CTaHAapTa B CCbI/IOYHbIA CTAHAAPT, HAa KOTOPLI/ faHa
[aTpoBaHHas CCbl/ika, BHECEHO U3MEHEHNE, 3aTparBatoLLee NosIoXeHNe, Ha KOTOPOe flaHa CCbIKa, TO 3TO NOSIOXKEHVE
peKkoMeHayeTCs NPUMeHsTb 6e3 yueTa JaHHOro U3MEHEHWsI. EC/IN CCbIOYHBIV CTaHAapT OTMEHEH 6e3 3aMeHbl, TO Noso-
)XEHVE, B KOTOPOM [jaHa CChl/IKa Ha HEero, PEKOMeHAYeTCs MPUMEHSITb B YaCTU, He 3aTparMBatoLLeli 3Ty CCblIKy.

3pgaHne odhmuymranbHoe
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3 TepMuHbI, onpegeneHns, 0603Ha4YeHUSa N COKpaLeHns

3.1 TepmuHbI 1 onpeaeneHvs

B HacTosWemM cTaHaapTe NPUMEHEHbI CeAylolme TEPMUHbI C COOTBETCTBYHOLLIMMUW ONpeaeeHUAMN:

3.1.1 rononepoo6pasoBaHMe Ha NpPoBOAax BO3AYLWHbIX JIMHWIA 3nekTponepedaun: O6pa3oBaHue
B BuAe TBEpAoro, npo3payHoro MWAM Mosynpo3padHoro fbga ¢ nnotHoctbto (0,6—0,9) r/cm® unu nsmoposun
(MHes), umMeloLleil BUA, KPUCTaIMUYECKOTO OcCajka, HamoMWHAKWEro cHer ¢ naoTHocTbto (0,2—0,3) r/cm3, wnn
CMecCK, COCTOosLLEl U3 HanacToBaHU NbAa, U3MOPO3M 1 MOKPOTO CHera.

3.1.2 rpo303alWnTHbIA  (MONHME3AWNTHbIN) Tpoc: [MpoBOAHMK, 3a3€MJ/IEHHbI HEMOCPeACTBEHHO WK
yepes MWCKPOBbIE MPOMEXYTKM, pPacro/IOKEHHbIN Had ¢dasHbIMM MPOBOAAMM BO3AYLUHOW JIMHWW 3nekTponepe-
Aaun 1 npegHasHavYeHHbI 415 3aWmUTbl OT MOPAKEHNI MOTHNEN.

3.1.3 nnaBka rononega: Metog 60pbObl C ronoNefoM 3a CYET HarpeBaHus MNPOBOAOB W rPO303alluT-
HbIX TPOCOB BO3AYLLHOW JIMHWAM 3M1eKTponepeAaqn NpoTeEKaoLWMM No HAM TOKOM.

3.1.4 «nnsicka» npoBoAoB (TPOCOB): YCTOM4YMBbIE MNEpMogUYeckue HuskouacToTHble [(0,2—2) Tu] Ko-
nebanusa npoBoga (Tpoca) B nposieTe C OAHOCTOPOHHUM WU ACUMMETPUYHBIM OT/IOKEHMeM rosoneda (MOKpo-
ro cHera, M3MOpO3W, CMEcCK), Bbi3blBaeMble BETPOM CKOPOCTb OT 3 A0 25 M/c 1 06pasyrlime CTOSYMe BOJIHbI
(nHorga B coveTaHun ¢ 6erywmmm) ¢ YMcom noayBosiH ot 1 go 20 n amnauntygoi ot 0,3 Ao 5 m.

3.15 TUPUCTOPHBbIN  Tpexdia3Ho-TpexdasHbIi npeobpasoBaTtesb: [lpecbpasloBaTens TpexdasHoro
nepeMeHHOro Toka B MMMY/1bCbl MOCTOSHHOIO TOKa B TPeX dhasax NMHUN 3/1eKTponepeayn.

3.1.6 npodonnakTMyecknii nogorpeB: MeTog npefoTBpalleHns rosonefoobpasoBaHns 3a CYeT Ha-
rpeBaHunsi NPOBOAOB NPOTEKAOLLMM MO HAM TOKOM.

3.1.7 MakcumanbHO AONYCTUMbI/A TOK MAaBku: TOK, HarpeBawLlMii NpoOBOL B YCTaHOBUBLUEMCS pe-
XMME Ha yvacTkax 6e3 rononefa [0 npefenbHO AONYCTUMON TemnepaTtypbl MO YCMOBUKO COXPaHEHUs Mnpouy-
HOCTM MPU MakCMasibHOW TemnepaTtype Bo3Zyxa U MAHUMasIbHOM CKOPOCTU BeTpa.

3.1.8 TOK npodmnakTnyeckoro nogorpesa: Tok, NpefoTBpallallLMii OT/IOKEHWEe rosofiefa Ha Mnpo-
BOAAX NMHUW 3neKkTponepesayn 6narogapsa nogaepxaHunio NofIoKMTE/IbHON TemnepaTtypbl NPoBoAaA.

3.1.9 TOK T-MMHYTHOW nnaBku: Tok, obecneunBatouii NponaaBfeHNe ro0NefHOr0 OT/IOKEHUA B Te-
yeHve T MUH.

3.1.10 kpuTM4Yeckas ToO/WMHA CTeHKM ronosiega: TonwuHa UUAVHOPUYECKOrO OT/IOXEHMS rononega
nnoTHocTblo 0,9 r/cm3, nponnaensemasi MakCMMasibHO JOMYCTUMbIM TOKOM 3a 60 MUH.

3.2 O603HayeHua N cokpalleHns

B HacTosLem cTaHgapTe NpYMeHeHb! criefytoLime CoKpaLleHns n 0603HaYeHNs:
ANCKI — aBTOMaTM3NpPOBaHHaA MHPOPMALMOHHAA CUCTEMA KOHTPOS ro/10/1e4006pa3oBaHus;
BJ/1 — Bo3ayLiHas NUHWA anekTponepesayu;
BM — BbINpAMUTESbHBIA MOCT;
BY — BbINpAMUTENbHAA YCTAHOBKA, HEYNpasnsemas;
BYIMI — BbINpAMUTENb YNpaB/seMblii N1aBKW rooneaa;
AT — patumk Toka B Lienu dasbl;
AT, — AaTyvK ToKa B Lienu 3a3em/ieHuns,
K3 — KopoTkoe 3aMblKaHue;
N3 — nuHKnA anekTponepegayu;
NC — nopcraHums;
MM — nporpamma naaeku rononeaa;
CIIN — cxema niiaBky rononeaa,
TH — TpaHcdopmaTop HanpsXXeHus;
YIMIN — ycTaHoOBKa nnasku rosioneaa;
34C — anekTpoasuxyLlas cuna,
O3C — aneKTposHepreTMyeckas cuctema;
b, — ToNWMHA UNNNHAPUYECKON CTEHKM T0/10/1IEHOTO OT/IOKEHUS;
by . — KpuTMYeckas TOMWMHA CTEHKM rononeja, nponnasnsemas 3a 60 MWH MakcumanbHO Aory-
CTUMbIM TOKOM N1aBKK;
b, . — pacueTHas To/LLMHa CTeHKM rononesa;

OnekTpoTexHu4eckas bubnunoreka Anek.py



OnekTpoTexHu4eckas bubnunoreka Anek.py

FOCT P 59965—2021

b, — aKBMBaneHTHas HopMaTUBHAA TO/LWHA LMNHAPUYECKOA CTEHKM O10/18[JHOTO OT/IOKEHUS;
b, p — 9KBMBA/IEHTHAs pacyeTHas To/mMHa UMMHAOPVYECKON CTEHKM T0/10/184HOT0 OT/IOXKEHNS;
D — coeanHeHne B TpeyrosibHUK;
D; — pacueTHas rybrHa Bo3Bpara Toka Yepes 3emsio;
O,, — paccTosiHMe Mexay rpo303alnTHbIMI Tpocamu;
O,; "BC ACA — paccTtosiHne mexgy pasamm AB, BC, CA;
¢/ — 6ONbLIOR ANameTp rofIoNeAHOT0 OT/IOKEHNS;
d, — AnameTp UMAMHAPUYECKOTO rO/10/164HOT0 OT/IOXKEHUS;
d,, — Manbiii guameTp rono1e[HOT0 OTIOKEHUS;
¢/, — CpefHee reoMeTpuyeckoe paccTosiHe Mexay dasamu;
¢/, — AMAMETP NPOBOAR;
(:/Tp — AvameTp Tpoca,;
d; — BHelwHWi AnameTp NPoBOAA C FOJ10/1ef0M;
c0s b — KO3PULMEHT MOLLHOCTY;
f — cTpena npoBeca npoBoaa;
1?,,, — BbICOTA PacNoONIOXeHNsi NPOBO/OB;
/? — cpegHeapudMeTnYeCKOe 3HaYEHNE BbICOT KPenjeHuss NPOBOAOB K N30158Topam;
|4 — BbINPSIMAEHHBIN TOK;
/25 — MaKCUMaJIbHbIV TOK NIaBkKu;
I pin — MUHVMa/IbHBIV TOK NIaBKu;
/rlp — TOK NpoBoAa;
/o — OTHOLLEHNE TOKa NPOBOAA K MaKCUMaUIbHO [J0MyCTMOMY TOKY;
/,D.O — TOK, [AOMyCTMMbIA Ans 060pygoBaHUs B COOTBETCTBMM C  OEWCTBYHLMMU HOPMaTUBHbLIMU
OOKYMEHTaMVW M WHCTPYKUMSAMW 3aBOAOB-U3rOTOBWUTENEN C YY4EeTOM KpaTtHOCTM W  OAuTenNb-
HOCTU Meperpysku;
Iy , — MaKCUMasIbHO AONYCTUMBIVA TOK NNABKY;
l,+s — HACTPOIiKa (ycTaBKa) TOKOBOV 3alLLUThI;
I, — TOK Nnnasku rononesa;
1, , — TOK NpOgh1NakTM4ecKoro noAorpesa;
lon np — TOK N1BKM rofionesa npoBoAa;
/(Y HoM — HOMUWHa/IbHBbI NOCTOAHHLIN TOoK BY 1 BYIT;
1™ — TOK T-MUHYTHOIA NNaBku;
/(60) — TOK 60-MUHYTHOI NNaBKu;
j — 0603HaYeHNe MHUMOIi YacTU KOMM/IEKCHOTO YMCHa;

Ky — KO3(hUUMEHT, YUMTLIBAIOLMIA 3aBUCUMOCTb OSKBUBAUIEHTHOW TO/LIMHLI CTEHKW rononefa ot
AvnamveTpa npoBoaa,;

Kj — KkoathdpuUMEHT, yuMTbiBAIOWMIA 3aBUCUMOCTb 3KBMBA/IEHTHOM TOMWMHBLI CTEHKW rosiofeda ot
BbICOTbI PacnosIOXEHNS MPOBOAOB;

K, — Ko3h(uUMEHT, yuuTbiBaOWMIA 3aBUCUMOCTb BETPOBOFO [aB/IEHUSI OT BbICOTbl PACro/oxe-

w
HNA NPOBOAOB U TUNa MECTHOCTWU;

/<q — nonpaBoyHbIi KoadchnumeHT npu Temneparype 70 °C;
K., — nonpaBouHbIii KO3(hhULMEHT;
L,y — ANMHa ro/10/1eAHOW MydTbI;
L OTHOCUTE/NIbHAasA [A/MHA rofnonegHon My@Tbl MO  OTHOLWIEHWIO K [A/IMHE NpPOnaaBnseMoit
BO3[YLUHON JIMHWUM 3/1eKTponepesayu;
Lg, — A/IMHa NponsiaB/iAemMoii BO3AYLUHON NNHWUK 3/1eKTponepeaaYy,
Ly, — A/MHa NponiaB/iieMoro y4acTka rpo3o3saLyTHOro Tpoca;
Tnp — UYMCIIO NPOBO/OB B hase;
[?,, — aKTMBHOE COMPOTUB/IEHNE BO3/YLLIHOW NIMHUN 3N1eKTponepefaqn;
AN(0°) — aKTMBHOE CONPOTUBIEHNE BO3AYLLHOW NMHUM anekTponepeaqn npu Temneparype 0 °C;
A11(20°) — aKTMBHOE COMNPOTUB/IEHNE BO3AYLUHON IMHUM 3neKkTponepeAayun npu Temneparype 20 °C;

™M’
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— BHYTpPEHHee 3KBMBAJIEHTHOE aKTUBHOE COMNPOTMB/IEHNE YCTAHOBKK N1aBkn rosioneaa no-

CTOSIHHbIM TOKOM;

aKTMBHOE CONPOTMBIEHNE 3a3eM/ISAIOLLEr0 YCTPONCTBa;

yAenbHoe akTMBHOE COMpOoTYB/IEHNE TPOCa,;

CONPOTUBEHWE Leny NOCTOSHHOIO TOKa,;

yAenbHOEe aKTMBHOE COMNPOTVBEHNE BO3AYLLUHON NMHUM 3M1eKTponepeayn npu temneparype
0 °C;

aKTMBHOE COMpOTMB/EeHne yyacTka /13071,

yaenbHoe akTMBHOE COnpoTMB/IeHWe npoBoa npu Temnepatype 20 °C;

pacueTHbIi paguyc NpoBoaa;

paguyc rpo3o3allimMTHOro Tpoca;

MWHUMaJ/IbHO BO3MOXHAs A/IMTENbHOCTb NaBKy;

BpeMs NnaBKu rononea,;

JIVHEHOE HanpshXeHue;

NOCTOSAHHOE HanpsXeHue;

3KBMBaNIeHTHasA noctosHHaa S4C;

HOMMVH&J/IbHOE MOCTOSAHHOE HanpsxeHue BY nnu BYTT;

CKOPOCTb BETPA;

CKOPOCTb BETpa Mnpu rononese;

MakcMMaJibHasi CKOPOCTb BeTpa C AeCATUMUHYTHbIM UHTEPBA/IOM OCPEAHEHMS CKOPOCTEN
Ha BbicoTe FOMe nosTopsAemocTbio 1 pas B 25 fier;

HOpMAaTVBHOE BETPOBOE [aBJieHME;

HOpMAaTMBHOE BETPOBOE AaB/ieHMe Npu rononeae;

pacxop, 3/1eKTPO3HEPrnn Ha NAaBkKy rosnoneaa,;

WHAYKTVIBHOE CONPOTUB/IEHME ABYX JSlyyeli TpexslyyeBol CXeMbl 3aMelleHns TpaHchopmva-
TOopa C pacLenneHHon 06MOTKON HA3KOr0 HaMpshHKeHWS,

WHAYKTVBHOE CONPOTUB/IEHME MPU KOPOTKOM 3aMblkaHUK HA BBOLAX BbIMPAMUTENBHON
YyCTaHOBKM;

WHAOYKTUBHOE CONPOTUB/IEHME CUCTEMbI, TpaHCopMaTopa, peakropa, npuBefeHHbIe K CTO-
POHE HU3KOIO HanpPsKeHNs;

BHYTPEHHee yaesibHOe MHAYKTUBHOE COMPOTMB/IEHNE IPO303aLLMTHOrO TPOCa;

BHeLUHee ye/ibHoe UHAYKTMBHOE CONPOTMBIEHME rPO303aLlMTHOro TPOCa;
COMPOTMB/IEHNE B3aUMHOIN NHAYKTUBHOCTY MEXAY ABYMS KOHTYpamu «rpo303allUTHbI
TPOC — 3eMnIa»;

yAe/bHOE CONPOTUB/EHNE B3aUMHOI UHAYKTUBHOCTU MEXAY ABYMSI KOHTYpaMu «rpo3o-
3alUTHbIV TPOC — 3EMNA»;

WHAYKTVBHOE COMPOTUB/IEHME NPSAMOL U HY/IEBOI NOCNEA0BATENBHOCTN BO3AYLLUHON NNHUN
3nekTponepesaun;

coefMHeHVe B 3Be34y;

KOMMNJ/IEKCHbIE CONPOTUB/IEHNS, COOTBETCTBEHHO, NPSAMOL U HY/IEBOI NOCNEA0BATENIbHOCTY
MCTOYHUKA NUTaHUSA, yuuTbIBaKOLLME COMPOTUBIIEHNS CUCTEMBI U TPpaHCOpPMaTopa;
KOMIM/IEKCHbIE CONPOTUB/IEHNS, COOTBETCTBEHHO, NPSAMOIA U HY/IEBOI NOCNEA0BATENBHOCTY
chasbl BO3AYLLHOW IMHWKN 3NEKTpONepeaayy;

KOMI/IEKCHOE CONpOTMBEHNE CXEMbI NNAaBKW rosionesa;

KOMIM/IEKCHOE COMPOTMB/IEHNE KOHTYpa «rP0303aLUMTHbI TPOC — 3eM/ISA»;

yAenbHOe CONpPOTUB/EHNE KOHTYPA «TPO303aLLMTHBIA TPOC — 3eMs»;

Yron perysimpoBaHus;

TemnepaTypHbIi KO3PULMEHT 3NEKTPUYECKOr0 CONPOTUBEHNS;

OJIMHa yyacTka BO3AYLUHOWN IMHNW, HE NOKPbLITOro rononesom;

NAOTHOCTb rOM10/1€43;

Temneparypa Bo3ayxa;

MakCMMasibHO fonycTMMas TemnepaTtypa npoBoa rno yC/0BUI0 TEPMUYECKOI CTOMKOCTHY;
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$,, — Temnepatypa npoBoAa;
9yCcT.Np — YyCTaHOBMBLUASICA TemnepaTypa NpoBOJa Ha Yy4yacTke BO3AYLWHOW NUHUKW 3n1eKTponepegayn
6e3 rononega,;
$pacuy — pacyeTHoe 3HaueHne TemnepaTypbl;
9,, — TemnepaTtypa rpo3o3alLuTHOro Tpoca;
[%$ — nonpaBka K pacyeTHOMY 3Ha4YeHuWI0 TeMnepaTypbl;
T — yron mexgy HanpaB/fieHMeM BETpa 1 OCblo BO3AYLUHON NMHUN 3/1EKTpONepesayn.

4 OCHOBHbI€E MOJIOXEHUS

4.1 TlocneacTBuUA OT/I0XEHUS ronosesa, M3MOpOo3u, MOKPOro CHera Ha NpoBoAax
N rpo303allMTHbIX TPOCax JIMHWIA 3/1eKTponepeaayn B CoOHeTaHUM C BETPOBbLIMU Harpy3kamm

lMocnefcTBma OT/IOKEHWUA ronofniefa, W3MOpPO3W, MOKPOro CHera Ha npoBogax W rpo303aluTHbIX Tpocax
N3I1 B coyeTaHuy ¢ BETPOBLIMU Harpy3kamu:

- HapylleHvne [AonycTUMbIX PacCTOSHUIA Mexay rpo303alMTHbIM TPOCOM U NPOBOAOM, hasHbIMK NPOBO-
[aMu, a TakkKe NPOBOAOM U 3eMIEi;

- cbnmkeHne rpo303alUTHBIX TPOCOB M NPOBOAOB MpW WX MOACKOKE BCMeACTBUE HEOAHOBPEMEHHOrO
cbpoca rononepa;

- «nnasicka» NpoBoAoB (rP0O303alLMTHbIX TPOCOB) U U3HOC CLIEMHOI apMaTypbl;

- 06pbIB NPOBOAOB U FPO303aLLUTHBIX TPOCOB;

- nageHue n paspyLlueHue onop.

Knaccudmkauus Bo0B rononenHbix 0CaKos:

- rononep, (CTEKNOBUAHLIA UM MaTOBbIIA) NNOTHOCTLIO OT 0,6 g0 0,9 r/cm3;

- 3epHucTas (Na10THas) M3Mopo3b NAOTHOCTbIO 0,4 r/cm3;

- KpucTasiimyeckas u3moposb (MHeeBUAHbIN 0cafok) NNoTHOCTLIO 0,2 r/icm3;

- MOKpbIIi CHer NoTHOCTbto 0,4 r/cm3;

- CNOXHblE OTNIOXEHUA (Pa3/IMYHbIE CMECH T0/10/1eAHBIX 0CAAKOB) NAOTHOCTbIO OT 0,25 Ao 0,5 r/icms.

MpumevaHve — B AaﬂbHeﬁLUEM, Ana NPoCTOThbl onnucaHusA, Bce BUAbl TON0/1€AHbIX 06pa3OBaHVII7I MMEHYIOTCA
rononeanom.

4.2 PalioHMpoBaHWe No rosioneny  BETPOBOMY AaBJ/IEHUNIO

PaiioHnpoBaHne no rononefy v BETPOBOMY [aB/IEHUIO BbIMOMHAKT B cooTBeTCTBUMM € MY3 [1] n Tpebo-
BaHuAMH [2].

HopmaTtuBHble napameTpbl rosofsiega W BETPOBOrO [aB/€HUS OMPeAenstoT Ha OCHOBaHWWM KapT pai-
OHMpOBaHWA TeppuTopun Poccuiickoin ®efepaumn WAM N0 pervoHasibHbIM - KapTam paiioHupoBaHus. Paiio-
HMpOBaHVWe NO rosofiesy MNPOU3BOASAT MO  SKBUBAIEHTHON HOPMATMBHOW TOMWMHE LMWAVHAPUYECKOW CTEHKU
OTNOXeHWs rononefa b,, MM, UMAMHAPUYECKOA dhopmbl Mpu NAOTHOCTU 0,9 r/cm® Ha npoBode AUamMeTpom
10 MM (cm. pucyHOK 1), pacnosioxeHHOM Ha BbicoTe 10 M Haj NOBEPXHOCTbID 3eM/u, MOBTOpPSeMocTbio 1 pas
B 25 neT (cMm. Tabnuuy 1).

Tabnvua 1 — HopmatumBHas TosLWMHA CTEHKM rofionesa

PalioH no rononepy I I 1l \ \% \ Vil OcobbIit

OKBUBa/IEHTHaA HOpMaTUBHas
TOMLLMHA LUINHAPVYECKOIA 10 15 20 25 30 35 40 Bbiwe 40
CTeHku rononega b, mm

OcHOBOW A1 pailoHMpOBaHWsi MO BETPOBOMY [aB/EHWUIO C/yXaT 3HAYEHUS MaKCMMaslbHbIX CKOpOCTEi
BeTpa Y, M/C, C [AECATUMUHYTHbIM WHTEPBASIOM OCpeAHeHUs ckopocTeli Ha BbicoTe HOMe NOBTOPSAEMOCTbIO
1 pa3 B 25 nert.

HopmatusHoe BeTpoBoe fasneHve W/ , Ma, onpegenatoT no dopmyne
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PalioHbl No BETPOBOMY AaB/ieHUI0 NPUBEEHbI B Tabnnue 2.

Tabnuua 2 — HopmaTuBHOe BETpoBoe AasnieHne W/, Ha BbicoTe 10 M Haf, NOBEPXHOCTbLIO 3eM/IN OT CKOPOCTY BeTpa

PalioH no BeTpy | I 1l \ \% VI Vil Oco0blit
Hopmarusroe seTposoe 400 500 650 800 1000 1250 | 1500 | Bwiwe 1500
naeneHve W/, Na
CkopocTb BeTpa ¥, M/c 25 29 32 36 40 45 49 Boiwe 49
il [
\ g
f s ! dM
d
dg
» ds .
a) 0)
Y J 3
¥ dy _
[4
d
dg
! ]
b
°y
B) r

d — anameTp nposoga, MM; d,, — Masiblii JuameTp ronoNeAHoro OT/IOKEHUS, MM; dg — GONbLLON AUamMeTp roN0NeAHOro OT/IOKEHUS, MM;
d, — AvameTp LMMHAPUYECKOTO roJI0/1eJHOTO OT/IOXEHVS!; by — 3KBUBANIEHTHAA HOPMATVBHAS TOMLLUMHA LIWIMHAPNYECKOH CTEHKM, MM

PurcyHok 1 — Bo3MoXHble dOpMbl FON10/1€AHO-U3MOPO3EBbIX OT/IOXKEHWI a), 6), B)
1 3KBMBAJIEHTHAsA UM UnMAnHApuyeckas hopma rononegar)

HopmaTviBHOe BeTpoBoe AaBfieHne npu rononege W/, ¢ nosTopsiemMocTblo 1 pas B 25 fieT onpeaensior no
CKOPOCTY BeTpa npu rofionieae no goopmysne

V2
W 1,6 @

Mpy OTCYTCTBUM [aHHLIX O CKOPOCTW BeTpa npu rononege v npuhumaior W/, = 0,250/, ¥. = 0,5 ¥, 3Ha-
ueHusa U/ n v, onpeaenaot no tabnuue 2.

4.3 PacueTHble NapameTpbl rosioneia 1 BETPOBOI0 AAB/IEHMS

PacuyeTHYl0 TOMLIMHY CTEHKW rofofieda Ha npoBodax (rpo303allnTHbIX Tpocax) AvameTpa, OT/IMYHOMO
OT 3HaueHusi 10 MM, NPU BbICOTE PACMONIOKEHUS MPUBEAEHHOTO WX LEHTpa TsXecTu 6onee 25 M onpeaensor
YMHOXEHWEM HOPMATMBHOTO 3HAYeHUs b, Ha KOI(PUUMEHTbI Kj M K, NPUHUMaemble no Taénuuam 3, 4, Mo

dopmyne

b3, = 3-Kj-Kd- 3
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Ta6n|/|u,a 3— KOQ(*)(*)VILI,I/IGHT 3aBVCUMOCTY 3KBUBA/IEHTHOA TOJIWLMHBI CTEHKM ronosiega OT BbICOTbI pacnosioXeHnA

nposoaos
. » 25 30 50 70 100
Kj, o.e 1,0 1,4 1,6 1,8 2,0

MpymeyaHne — BbicoTa pacnosiokeHua npoBoLoB 6onee 25 m ot NOBEPXHOCTN 3€eM/IN OTHOCUTCA TOJIbKO AONA
OTAENbHbIX NPOQIETOB B ropax v npn nepecevyeHnn ¢ pekamun.

B Tabnuue 3 BbLICOTY PacnosfioKeHUss MPOBOAOB /7,

NPVBEAEHHOTO LiEEHTPA TsHKECTV NPOBOAOB Mo hopMysie

p

Ngp =hep -—é‘np n

onpeaendarT pacCToAHMEM OT MOBEPXHOCTU 3eM/in

4)

Tabnmua 4 — KoadhpuumeHT 3aBUCMOCTM SKBUBAIEHTHO TO/LWMHBI CTEHKM F0/10/1ea oT AnaMeTpa npoBoga

MM

10

20

30

50

70

K, 0.€

1,0

0,9

0,8

0,7

0,6

Ans NpoMEXyTOuHbIX BbICOT /7, (CM. Tabnuyy 3) 1 gnameTpoB clyp (M. Tabnuyy 4) 3HaveHusa koadhdu-

unenTos Kj 1 K, onpeaensiot nuHeiiHoii nHTepnonaumeil.
Mpyn nnotHocTn rononega Py oTanvatouleiica ot 0,9 r/cm3, 3HaueHua b,

BEHCTBA MacC OT/IOXEHUIA

p

BbIUMCAAIOT MO YC/OBUIO pa-

(©)

rae ToMWMHA LUWAMHAPUYECKOH CTEHKU T0/10/1eAHOT0 OT/IOKEHUs C NIOTHOCTbIO rosonega 0,9 r/cm3 Bblunucs-

10T Mo cpopmyne

A thy).

MpM HECUMMETPUYHOM S/IIUNTUYECKOM OT/IOKEHUM AvaMeTp  LWIMHAPUYECKOro
HUS BbIUMCTIAIOT MO dhopMy e

cf,

‘&N m

6

ros10n1eaHoro  OT10Xe-

(7)

BeTpoBoe [faBfieHMe Ha MNpPOBOAA, rPO303aLUMTHLIE TPOCHI, CPEAHME TOUKM 30H KOHCTPYKUMKM Onop onpe-
AENSI0T YMHOXEHMEM HOPMaTUBHOTO 3HaueHus W/, W, Ha koathduumenT K, npuHumaemeiii no Taénuue 5.

Ta6nmua 5 — KoadhhuumeHT 3aBUCUMOCTM BETPOBOTO AaB/IEHUS OT BbICOTI

/2np, M He 6onee 15 20 40 60 80 100 150 200 250 300 | 350 u Bblwe
K A 1,0 1,25 | 150 | 1,70 | 1,85 | 2,00 | 2,25 | 2,45 | 2,65 | 2,75 2,75
ans
TVIWI'IOB B 0,65 085 | 110| 1,30 | 1,45 | 1,60 | 1,90 | 2,10 | 2,30 | 2,50 2,75
MEeCTHOCTU
C 0,40 0,55 | 080 | 100 | 1,15 | 1,25 | 155 | 1,80 | 2,00 | 2,20 2,35
MpumeyaHuna

1 [insi IPOMEXYTOUHBIX BLICOT b, 3HaueHne K, oNpeensitoT NMHeHON nHTepnonsuvei.

2 Tunbl MECTHOCTU MO YC/IOBUSIM BO3AENCTBUS BETPa: A — OTKpPbITble NO6GEPEXbsi MOPEi, 03ep, BOAOXPAHWNLL;
MyCTbIHU, CTENW, NlecocTen, TyHAPa; B — ropoackue TeppuTopum, NecHble MacCuBbl U ApyrMe MECTHOCTH, PABHOMEPHO
MOKPbITbIE MPEnsATCTBUSIMU BbICOTO He MeHee 2/3 BbicoThbl onop; C — ropofckve paiioHbl ¢ 3acTpoiikoi 3aaHUsAMU
BbICOTOIi 6osiee 25 M, NPOCEKN B NIECHBIX MACcCMBax C BbICOTON [epeBbeB 6osiee BbICOTbI OMOp, U3BUIUCTLIE U Y3K1e

CK/TOHOBbIE O0J/IMHbI 1 YLLEeJbA.

N3N cuuTaloT pacrnosioXeHHo B MECTHOCTY JAHHOMO TUMA, eC/IM 3Ta MECTHOCTb COXPaHSeTCsl C HaBETPEHHO
CTOPOHbI J1ISM Ha paccTosHUM, paBHOM TPUALATUKPATHO BbICOTE OMNOpbI NPU BbICOTE OMop He 60/1ee 60 M 1 2 KM npw

60/blUeN BbicOTE.
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PacueTHylo TemnepaTtypy BO3fyxa npu rononefoobpasoBaHny AN TEPPUTOPUM C BbICOTHLIMW OTMETKa-
MW MeCTHoCTM He 6osiee 1000 M Hag ypoBHEM MOPS MPUHUMAOT paBHOM MUHYC 5 °C, mpu 3TOM ANs paiioHOB
CO CcpefHerogoBoil Temnepartypoit MuHyc 5 °C n Hmxke pekomeHgyetcsd MuHyc 10 °C. [19 FOpHbIX paiioHOB C
BbICOTHbIMW OTMeTkamy cBbilwe 1000 M go 2000 M TemnepaTypy pPeKOMEeHAyeTCA NpUMHUMAaTb PaBHON MUHYC
10 °C, 6onee 2000 m pekomeHayeTca muHyc 15 °C. B Tex pailioHax, rge npu rosiofniege Habnogaetcs Temne-
paTypa Huke MyHyc 15 °C, ee peKoMeHAyeTCA NPUHUMATL N0 PaKTUYECKUM AaHHbIM.

Mpu nnaBke rononeaa BO3MOXHbIA AnanasoH Temnepatypbl Bodgyxa — oT 0 °C go muHyc 20 °C.

4.4 HabniogeHne 3a ronosnefoobpasoBaHMEM, CUTHaM3auysi M NPOrHO3upoBaHue
rosiofiegoonacHoin 06CTaHOBKU

Ona crposwuxca N3N knaccom HanpskeHns 220 kKB M Bbile, Ha KOTOPbIX OpraHM3yeTcsa Mfaska rosio-
nepa, JomkHa ObiTb ycTaHoBrieHa AVCKI. Onsa crposwmxca JISM knaccom HanpshkeHus 110 kB n Huxke He-
o6xoanmocTb yctaHoBkm AWCKI u cnoco6 kOHTponsi 3a o6pasoBaHveM ronosiefa [AO/MKHbl ONpefensATbCcs npuv
NPOEKTUPOBAHMN HA OCHOBAHMN TEXHUKO-3KOHOMMWYECKOro pacyeta € yvyetom Hasmuma CII, a Takke Hanmuua
TOYeK KOHTpOns rononenoobpasosanns AVICKI Ha gpyrmux J1IOMM B paiioHe npoxoxaeHus cTposeiicsa oM.

45 O6wue cBefeHNss O M/aBKe rosiofiefla Ha NPoBOAax W IPO303alMTHBLIX TPOCax JIMHWUIA
afieKTponepenayn

4.5.1 TnaBka rononega MNOCTOAHHbIM U MEPEMEHHbLIM TOKOM Ha MNPOBOAAX M rPO303alUTHbIX Tpocax —
O4HO 13 o06s53aTeflbHbIX MEpPOoNpUATUIA MO  MNOBLILEHUIO 3KCMlyaTauMOHHON HaZEeXHOCTM MNpy  Ype3BbluaiiHbIX
roflof1e4HO-BETPOBbIX CUTyaUMsIX COracHo TpeboBaHusaMm [2].

45.2 Buabl 06BEKTOB NnaBKu rosonefa aneKTpuyeckumM TOKOM:

- MpoBoda OTKAYEHHO oT cetun /13N oT 6 go 110(220) kB;

- MpoBoOda OTKIKYEHHON oT cetn /13N ot 220 po 500 kB;

- nposoga /13N 6e3 OTK/IIOUEHNS OT CeTU;

- M30/IMpOBaHHbIe OT onop (Aanee — N30NMPOBaHHbIE) FPO303aLLUTHbIE TPOCHI;

- MHOrOKpaTHO 3a3eM/IEHHbIE PO303aLlUTHbIE TPOChHI.

5 PacyeTHble BeIMUYMHbI 15 onpeAesieHnsa napamMmeTpoB NiaBky rononesa

5.1 [MapameTpbl NaBku ronosega

K napameTpam nnasku rosofniefa OTHOCAT:
- TOK mnasku rononega/,;
- HanpsxxeHue YIT;
- TemnepaTtypy oKpyxatoLeii cpeabl 9;;
- Temnepartypy nposofa (Tpoca) Ha y4acTke Ges rononesa $,; (8.,).
MpumeyaHne — MMpu pacyeTax napameTpoB NaBKM rosionefa B Tpocax crnegyeT NpUMeHsTb chopMynbl Anst
pacueTa njaBku ronosneaa B NpoBogax, MCnosb3ya napameTpbl 415 TPOCOB;

- AMTesIbHOCTL (BPemst) nnasku rononeaa £ ;
- YPOBHW HanpshKeHWs1 B NpueratoLLein ceT npu nnasBke rononeaa;
- pacxof 3/M1eKTpPo3Heprum Ha nnasky rononega 11y, .

5.2 PacueTHble ycnioBusa AN onpeaesieHns napamMmeTpoBs naaBku rononega

PacueTHoe 3HaueHVe Toka nnasku rononeaa /., AOMKHO:

- ObITb AOCTaTOYHbIM AJ1S pachnsiaB/fieHns rofiofiefa B TEeUYeHWe NPOMexXyTka BpeMeHu He Gonee 60 MUH
Ha y4yacTKe /MHWKM, ANs KOTOpOli npeAHasHauyeHa MjaBka, C MPOBOAOM (FPO303alUTHLIM TPOCOM) Hambosb-
LUEro CeYeHust UCXOAs W3 3HAYEHW MaKCMMaslbHOU TOMWWHbI CTEHKWM rofonefa W Hauxyawux MeTeoyc/ioBuii
(MUHMManbHasi TemnepaTtypa BO34yxa, MakcuMasibHasi CKOPOCTb BeTpa C HanpasfieHWeM, neprneHavKysp-
HbIM OCM NPOBOAA).

[ns BbINOMHEHNSA 3TOT0 TPe60BaHMS HEOGX0ANMO 06€CNeUNTb BbINOMHEHUE CNEYHOLLVX YC/TOBUIA;

Znn - "60)’ ©)
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- N0 peLeHNo TEeXHWYECKOro pPyKOBOAWUTENS 3KCMyaTvpyloweid opraHmsauymmn — paspabotunka [MMAC
ponyckaetcs paspabotka u npumeHeHne CIMIT ¢ BpeMeHeM MponaaBfeHVs rofonefa Ha ydvacTke C NpoBOAOM
(rpo3o3awmTHbBIM  TPOCOM) HaubObLIET0 CEeYEHMST MPU HOPMasibHbIX YCAOBUSIX OXNaxAaeHuss nposoga (rposo-
3alWMTHOrO Tpoca) 3a Bpems 6onee 60 MWH MNpW YC/I0BMM, YTO BPEMS M/IaBKU rosiofiefa B HaMxyAwunx YCroBU-
AX cocTaBNsAeT MmeHee 60 MUH;

- He [O/MKHbl MpPeBbIWATbCA 3HaYeHWs, [ONyCTMMble MO YC/OBMKO HarpeBa npoBoga (rpo303allyTHOro
TpOCa) HaMMEHbLUEro ceyeHuss u3 ucnosibdyembix B CIMI, ¢ y4yeTOM BO3MOXHOrO OTCYTCTBUSI Ha OnpefenieHHOM
yyacTke [aHHOrO MpoBOAa rOM0NEAHbIX OT/IOKEHWIA NpU pacyeTHbIX METEOYC/IOBUAX COIMTacHO MPUIoXeHUIo A
(tabnmybl A.1.1—A.35.1) n npunoxeHno b (tabnuupl B5.1—b.3). [OnsS BbINOSHEHMS 3TOro TpeboBaHMsS HeOO6-
X0AMMO 06ecneynTb YCrioBme

AT AMLY 9

- He [O/DKHbl MPEBBILIATLCS 3HAYEHUs, JONyCTMMble ANs 3nekTpoo6opyaoBaHus CIMI ¢ ydyeTom nepe-
rpy304HOii CMOCOGHOCTM B COOTBETCTBUM C [AEACTBYIOWMMW HOPMATUBHBIMU [JOKYMEHTAMU U  WUHCTPYKUUSMU
3aBO/JOB-M3rOTOBUTESEN, a TakkKe HACTOALWMM CTaHZAapTOM (47151 MCK/IHUYEHUS neperpysky Mo TOKy Bbllle [o-
MyCTUMOIA, 3/1eMeHTbl 060PYA0BaHMS MOTYT GbiTh 3allyHTMPOBaHbI Ha Nepuof MnaBku rosonega). [Ans Bbinos-
HEHWs1 3TOro TPpeboBaHVsi HEO6X0AVMO 06GECNEUNTL YCI0BUE

- He [O0/XHbl MPEeBbLIWATLCA HAaWMEHbLUME PAacCTOSHWA Mexay nposogamu BJT v 3emneil wam nepeceka-
eMblM 06BbEKTOM, oNyCTUMblE Ha BpeMs nnasku (Tabnuubl 6, 7);

- YPOBHW HanpskeHua Ansa o6opyfoBaHWs 3/1EKTPUYECKMX CTaHUMA W ceTell He [OJDKHbl BbIXO4MTb 3a
[OMYyCTVMble 3HAYEHWS.

5.3 PacueTHble BENMUMHBI A/151 onpeaenieHns napaMeTpoB MAaBKuW rofiofnieia

PacueTHble BeNnUuHbI 4518 onpefeneHns napameTpoB NnaaBku rononesa:
A

-/ oOnpefensiemMbii B COOTBETCTBUM C [ENCTBYIOLIMMM HOPMATUBHBIMKA [JOKYMEHTAMN U WHCTPYKLUS-
MW 3aBOJ0B-U3rOTOBUTENEN;

- I(QoY 3aBUCALIMIA OT pacyeTHOI TOMLLMHBI CTEHKM FO/10/1e/1a, CKOPOCTM BETPA, TeMNepaTyphl BO3AyXa.

CyuiecTBytoLme cnocobbl onpefeneHns pacyeTHbIX BENNUWH:

- aHa/mMTMYeckuii No ypaBHEHMSIM pacyeTa BblAeNAemMOli 3HepruuM B MPOBOAHMKE, PAacxodyemMol Ha Ha-
rpeB NPOBOAA W MNaBfieHVe ronoiesa, a Takke 0TBOAMMON B OKPYXatoLLYLo cpeay;

- rpathoaHanuTMYecknii C WCNOb30BaHMEM TpadmKoB, MOCTPOEHHbIX A5 NPOBOAOB Pa3/IMYHbIX MapoK
1 BbIBOPOYHbIX 3HAYEHWI KTMMaTUYECKMX NapameTpoB.

Ana nposogos mapkn AC MOXHO WCMoNb3oBaTb CNocob onpefenieHns BPEMEHW NNaBkv rononefa  3a-
JaHHbIM TOKOM W (PaKTMYecKol CTEeHKON rononefa, NpefiokKeHHbld B npumepe npuioxeHus B, OcHOBaHHbIN
Ha MCNOMb30BaHUM AWUCKPETHbIX 3HAYeHWli pacyeTHbIX BEIMYMH: CKOPOCTWM BeTpa npu rononege vV = 2, 5, 10,
15, 20, 25, 30 wm/c; Temnepatypbl Bo3fyxa 9, paBHoii O °C, muHyc 5 °C, muHyc 10 °C, muHyc 15 °C, MuUHYC
20 °C; TONWWHBI LWMANHAPUYECKOW CTEHKX TOM10/1eHOT0 OTnokeHua b, = 5, 10, 15, 20, 30, 40 MM C BO3MOX-
HOCTbH NIMHENHOWN NHTEPNONALNN.

B npunoxeHun A npueeneHsl 4s18 nposogos mapok ot AC 70/11 no AC 600/72:

- B Tabnumuax A.1.1—A.34.1: mMakcMManbHO [ONYCTUMbIA TOK MnaBKu /MA, A, nNpu HanpaBneHun BeTpa
V = 0° n HanpasneHun seTpa y = 90°;

- B Tabnmuyax A.1.2—A.34.2: 3Ha4yeHus1 KPUTUYECKON TONWMHBLI CTEHKU rononeja pr » MM, nponnasns-
eMO/i MakCUMmasibHO [OMyCTMMbIM TOKOM Npu HanpasneHun BeTpa y = 90° B TeueHne 60 MWH, Npu pasnyHbIX
MOrofHbIX YCNOBUSAX;

- B Tabmmuax A.1.3—A.34.3: 3HaueHua ToKa npodunakTmyeckoro nogorpesa /, ,, A, Npu Hanpas/eHUN
BeTpa \|/ = 90°;

- B Tabnuuax A. 1.4—A.34.4: Tok 17, A, npy HanpaeneHun setpay = 90°.

[na pacyeta napaMeTpoB nNnaBku rofonefa pPekoMeHAyeTCcss UCMNo/b30BaTb METOAMKY, COr/lacoBaHHYHO
3KCMIyaTmpytoLLLeli opraHm3aumei.
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5.4 OnpepeneHve pacyeTHbIX BE/IMYKMH N1aBKU rosfionena

5.4.1 OnpegeneHne makCMMasibHO AOMYCTUMOrO TOKa MaaBku /,,

MakcuMasibHO  [0NYCTUMbIA TOK Mnasku [/, cnegyeT onpefensaTb [A7s NPOBOAa C HaMMEHbLIMM CeyeHu-
€M, BXOASLLEro B CXeMy N/1aBku, Npy y4eTe DakTUYeCKUX NOroAHbIX YC/0BUIA.

PacyeT pnavtenbHoOCcTVM nniaeky ronosiega npu npoektnposaHun CII u coctasneHun MM go/mKeH Bbl-
NOSIHATLCS UCXOAA W3 BE/IMYMHBbI PACYETHOW TOJIWMHbI CTEHKM TrofioNnefa, NPUHMMAaEMOl MO  MakCMMaslbHOMY
rofionie4HoOMy paiioHy, Mo koTopomy npoxoauT JI3IM, cornacHo Ta6nuue 1 k TpebGoBaHMAM, YMHOXEHHOW Ha
koatpcouuymeHt 0,4, a Takke Ha KO3(hUUMEHTbI, Yy4uMTbiBaOWME MW3MEHEHME TOMWMHbLI CTEHKM rononefa B
3aBMCUMOCTU  OT BbICOTbl PAacnoiOXEHUs MPUBEAEHHOrO LUeHTpa TsXecTn nposoda (rpo303aluTHOro Tpoca)
Ha4 NOBEPXHOCTbID 3emM/iM M OT AvamMeTpa npoBofa (rpo3o3aliMTHOro Tpoca) cornacHo [2]. Mpu cocTasreHun
nporpaMM naaBku ronofiefa Heo6xoAMMO OnpefensTb 3HauYeHUs MakCMMasibHO  A0MyCTMMOrO TOKa  MJiaBKu
1, AN MUHUMYM [1BYX COYETaHW YCI0BUIA OXNaXAeHWUs NPOBOAa, Hanpuvep:

a) Hauxyaluve ycnoBusl OXNaxaeHus:

- Temnepartypa Bo3gyxa 3,, paBHas 0 °C,
- CKOpOCTb BETpa Mnpw rosiofiege ¥, , pasHas 2 M/C BAO/Ib NPOBOAA;

6) HOpMasibHble YC/IOBUSA OXNaXAEHNS:

- Tewmnepartypa Bo3gyxa 9, paBHas MuHyc 5 °C,
- CKOpOCTb BETpa Y, , paBHas 5 m/c nonepek nposoja.

[NA KOHKPETHbIX 3HayeHuit 3, U V, MakCUMaslbHO AOMYCTUMbIA TOK M1aBKW ONpeaenaT OAHUM U3 cre-
OYHOLLMX CNOCOOO0B:

- M0 cneynann3MpoBaHHbIM NporpaMmMam;

- no Tabnmuam A.1.1—A.34.1 npunoxeHns A v nNpunoxeHuo I C NpYMeHeHUEM MeToAa JIMHEWHOW WH-
Tepnonauuu;

- MO MeToAvKe, COrIacoBaHHOI 3KCMyaTUpPYHLLE opraHn3aumeil.

[ononHutensHo npv opMupoBaHUM nporpamm MaBku rononefa [O/MKHbl OblTb YYTEHbl YC/I0BUS  OX-
naxaeHns nNpoBoAa, XapakTepHble AN TeppuTopuu, NO KOTopoi npoxogut /1AM, B T. 4. gnsa ydactkoB JI9M,
Ha KOTOPbIX NPOBOA, HE HAUMEHBLLLEro CeYEeHUS.

MpuHMMaeTca HaumeHbLIee 3HadYeHne /,, .

MpumeuaHne — Tlpumep pacyeTa MakCUMaslbHO [OMyCTUMOro Toka /, MeTOofOM JMHERHON WHTeprnonsumm
NnpVBELEH B NPUIOXEHWN I

54.2 OnpefgeneHve ycTaHOBMBLUECA TemnepaTypbl npoBoga Ha y4dacTke JIOMN 6e3 rosionega
9yCT.I'Ip

YcTaHoBMBLIAsCA Temnepatypa nposoja &, OnpejenseT MexaHU4eckylo MNpPOYHOCTb MPOBOAOB U
pacctosHue fo 3emnu (rabaputel J19M).

Mpu onpepeneHun $ UCMOJIb3YIOT MPOrHO3HblE [JaHHble MeTeoCTaHUWi WU TofIoNefHbIX MOCTOB Ha
nepuog nnasku rosnoneaa.

MepBbIM WArom pacyeta ABMSETCA OMpefesieHVe MakCMManbHO — gonyctumoro Toka [/ no  Tabnu-
uam A1.1—A34.1 gna 3ajaHHOW Mapku npoBoga Tuna AC Mpu yKasaHHbIX MOTOfAHbIX ycnosuax &g, °C,
m/c, nv =0°.

B kauectBe /,, HeobGXo4MMO WCMONL30BATL (PaKTUYECKOe 3HayeHre YCTaHOBWBLUETOCS Toka MiaBki npu
3a/jaHHbIX MOroAHbIX YCMNOBUAX — TeMMepaType Bo3ayxa, CKOPOCTU U HanpasneHun BeTpa.

BbibOp 3aBMCMMOCTM COOTHOLIEHWS TOKa NpoBOAA /,, W MakCManbHO [OMycTUMOrO Toka nnasku /.
onpejesnieH O4HUM U3 ABYX BapuaHTOB pacyeTa, 06ecrneymsaroLmMm MEHbLUYIO NOrpeLLHOCTb:

a) npu /np < O,4/MA ncnosnb3yeTcs opmynia

ycTnp

anp=K|/|p+SB. <11)
rae KQ = 70 °C; 0,— Temneparypa Bo3gyxa, °C;
Anp “ Anpim.g’

6) npu/,, > 0,4/, , pacyeT BbINOJHSAIOT B CNEAYIOLLEM NOPSIAKE:

- pacyeTHoe 3HaueHue Temneparypbl $. ., BbIYUC/ISIOT N0 hopmyrie

$pacy =($m.4 — $B)‘41p(12)
rae  MakCuMmMasibHO aonyctumMaa Temnepartypa:
10

OnekTpoTexHu4eckas bubnunoreka Anek.py



OnekTpoTexHu4eckas bubnunoreka Anek.py
FOCT P 59965—2021

Aansa nposogos AC S,, = 90 °C;

ONs TPO303allUTHbIX TPOCOB, W3rOTOB/IEHHLIX W3 MPOBOJIOKM CTa&/IbHOW, a Takke W3 MPOBOJSIOKM CTaslbHOM,
OLMHKOBaHHOM no rpynne OXX Anbo nnakMpoBaHHOW atoMuHMeM (MpW nnaBke rosioniega MpPOAO/HKUTENbHO-
CTbto He 6oniee 60 MuH), S,, = 250 °C;

- NonpaBsKy K pac4yeTHOMY 3HaYeHuo TemnepaTypbl AS BbIYMCNAOT MO hopmyne

A9 = «nf-I'|(S,ae4-S»)' <13)
rae K, =0,3npn 0,4 </<1,0;
K, =04 npu/,>10;

B) npu/,,=1,0; nonpaeka AS = 0.
YcTaHOBMBLUYHOCS TemnepaTypy npoBoga Ha ydvactke BJ1 6e3 rononega, S
myne

o
veTnp + C, BBIYMCAAIOT MO ¢hop-

$ycT.np - $pacu * (14)

Hanbonblwas abconoTHast MOrpewwHocTb onpegeneHus S
npoBoaa 0 </, </, ..

Mpu NpeBbILEHUN S, 1, BE/IMUMHBI Sy, | HEOBXOANMO CHUXATb /.

Ha BpemMsa nnaBkM C YyY4eTOM ee KPaTKOBPEMEHHOCTU W HAamMpPsDKEHUA N1aBKW, MEHbLUEro MO OTHOLUEHWUIO K
HOMWHa/TLHOMY HanpsbkeHuto BJ1, pgonyckaemble pacCTOsiHAS Mexzy npoBo4aMu 1 3emrnieli M nepecekaembiMu
obbekTamy npuBedeHbl B Tabnuuax 6 u 7. B cnyyae, ecnu HanpsbkeHvWe NNaBkM pPaBHO HOMWMHaUIbHOMY Hanps-
XeHuto BJ1, JonycTuMble pacCcTOsHWA Mexay nposBojamy W 3emneli M nepecekaemMbiMU OOBbEeKTaMu  [OJDKHbI
COOTBETCTBOBATbL TPebGOBaHWAMK TOM AOKYMEHTauuW, No KOTOPOA 6Obiia CApOeKTUpOBaHa, COOpYXeHa Waun
pekoHcTpyunposaHa BJ1.

o
yeTnp HE TpeBbiwaeT 2 °C B /[nanasoHe TOKOB

Tabnuua 6 — HaumeHbLUMe paccTossHMA Mexay nposogamu BT n 3emnein nnm nepecekaembiM 06LEKTOM, JONYCTU-
Mble Ha BpPeMs MnaaBku

PaccTtosiHne go o6bekTa, M, ana BJ1 HanpshkeHnem, kB
OO6bEKT, nepecekaeMblil Bf1
35—110 220 330 500
MoBepPXHOCTb 3EM/IN:
HeHace/sieHHaa MeCcTHOCTb 5 6 7 7
HaceneHHast MeCTHOCTb 6 7 6,5 7
Mposoga nnHUK CBA3MN 2 3 4 4
>KenesHble goporu 6,5 7,5 8 8,5
ABTOMOGW/IbHbIE JOPOTYA 6 7 75 8
MpoBojaa TpamBaliHbIX 1 TPONNEeNBYCHbIX NNHWIA 2 3 4 4

Tabnvua 7 — HaumeHbLUMe paccTossHUA MexXay NpoBoAamMu 1 Tpocamu nepecekatLimxcs B/l, gonyckaemble Ha Bpe-
MS NnaaBKu

PaccTosiHve Mexay NpoBoAaMu 1 Tpocamu, M, NPU PaccTosIHWN

[LnuHa nponeta B/, m 0T MecTa nepeceyeHus Ao 6nuxaiieii onopsl B/, M
'

30 50 70 100 120 150

Mpun nepeceveHnn BJ1 330—500 kB mexay coboii n ¢ BJ1 60n1ee HU3KOro HanpshkeHus

He 6onee 200 4 4 4 4,5 — —
300 4 4 4,5 5 55 6
450 4 4.5 5 6 6,5 7

Mpu nepeceyveHnmn BJT 150—200 kB mexay coboii n ¢ BJ1 60/1€e HU3KOro HanpshKeHUs

He 6onee 200 3 3 3 4 3 —

11
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OkoH4YaHue Tabnuubl 7
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PaccTosiHne mexgy nposogaMu 1 Tpocamu, M, Mpu paccTosaHUN
[innka nponeta B, m OT MecTa nepeceyeHunst fo 6avkaiiwein onopsl B/, M
30 50 70 100 120 150
300 3 3 3 3,5 4 4,5
450 3 3 4 5 5 6
Mpu nepeceyveHnmn BJ1 20—110 kB mexay co6oii n ¢ BJT 6o/1ee HA3KOro HanpshkeHns
He 6onee 200 2 2 2 3 — —
300 2 2 3 3,5 4 —
Mpun nepecedeHnn B/ 10 kB mexay coboii 1 ¢ BJ1 60on1ee HU3KOro HanpshkeHus
He 6onee 100 1 1 1 — — —
150 1 1 1,5 1,5 — —
5.4.3 OnpegeneHne Toka T-MUHYTHOW NAaBKK
Mpw BbIGOPE TOKA NNaBKK /,, HEO6XOAMMO UCTO/b30BATL PACYETHOE YC/I0BUE:
np-"60)- *9)

CHmKeHMe Toka nnaBku Hwke 17 penaet nnaBky HeahEKTUBHOW, a YyBeNUYEHME Bbllle /MA onacHo
13-3a BO3MOXHOCTY Neperpesa yyacTka nposoja, CBO60AHOro oT rosioneja.

PacueT Toka 60-MuHYTHOW nnaskn /(;,) npueefeH B Tabnuuax A.1.4—A.34.4 pna nposoja C 60/bLIUM
ceuveHnem, Bxogswero B CIMI npy HanpasfeHWn BeTpa Mornepek nposoa, A1A Pas/IMyHbIX MOTOAHBLIX YC/I0BUIA
S5, Y. ¥ TONWMH CTEHKM LMIMHAPWYECKOro rosiosiega nnotHocTeio 0,9 riemd. Ecnu 3Hauvenus $,, vy, b, oTimua-
I0TCA OT MpuBeAeHHbIX B Tabnuuax A.1.4—A.34.4, NpMMEHSIT JIMHERHY wHTepnonsauuMio. BHavane no ggym
napameTtpam 9, v 1/ onpegensiot 1° ana AByx Tab/MMuHbIX 3Ha4YeHnin b, 1 b, > b, Mexay KOTOpbIMW Haxo-
AUTCA 3afaHHoe 3HaueHve T. e. onpefensior /(" u /(60)2- 33 fMHEAHOR WHTepnonAuMein no TpeTbemy
napameTpy b, BbIYMCIAOT CKOMOE 3HaueHwe /(g,) no hopmyne

/(€0)=/(e0)1*((60)2-(60)1)"Z" = (€0)2-('(€0)2-{e0)l)-",' * as)

Tok T-MWUHYTHOI NNaBKy BbIYACASIOT MO TOKY 60-MUHYTHOI nnaBku /() no hopmyne

12 /2 ,6Q-T /.2 2\
(T) ~"(60) + — (.- (60)) " ;

MUWHUMaNbHO BO3MOXHYIO [AnUTenbHOCTb nnaskn T, npu /, = /, (6e3 neperpeBa npoBoja Ha y4acT-
ke 6e3 rosiofiesia) BbIYMCSOT MO popMyse

Tmin =A~ 60- (18)
A<p.r
5.4.4 OueHka BpemMeHV MAaBKM ronosiega C 3a4aHHOW TO/WWHOW CTEHKM rosofniefa v 3afaHHbIM
TOKOM
Mpn HeobxoAMMOCTM MNaBkM 3a BPemMsi MeHblee 4YeM 60 MWH WM B UCK/IKOUUTESIbHBIX Crlyyasx B Mo-
BTOPHO KPaTKOBPEMEHHOM pEeXUME OLEHKY BpemMeHu Nnasku rononefa /., TOMWMHON UMAUHAPUYECKON CTeH-
KU TONONIEAHOTO OT/NIOKEHUs b 3afaHHbIM TOKOM [/, PEKOMEHAYEeTCA BbINOMHATL MO aIropuTMy, NpUBEAEHHO-
My B npunoxeHuu B.
5.4.5 Pacxopf 3neKTpo3Heprnu Ha nnaBky rosonega
Pacxof anekTposHepruy Ha nfaeky rononeda W/, 6e3 ydyeta nepexodHOro TenjoBOro npouecca Harpe-
Ba NpoBoAa W TEMNoBOIO crnafja Toka MNPW Harpeee MpoBoja Ha ydvactke 6e3 rosofniefHoin MyTbl BbIYMCASIOT
no copmyrne

=411 w0~ + 0“AT.MY) P*AYCT.Mp] AT/ *10 1 (19)

12
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rae p = 0,004 — TemnepaTypHbli KO3(MULMEHT 3MEKTPUYECKOrO CONPOTUBAEHMSA O NPOBOAOB Mapkm AC,
1/°C (pna crtanm 0,006); AnA NpoOBOAOB APYrMX Mapok peKoMeHAyeTcs MCNo/b30BaTb [AaHHble
3aBO/0B-M3 rOTO B U TeN € i;

L % de/Lans O €
$ BbluncnseTcs no popmynam (11)—(14).

Heo6xoaMMo Takke YuuTbiBaTb [OMOSHUTE/IbHLIE MOTEPU B CETU MPU OTKMOUYeHuu JIOM ans nnasku U B
npouecce Nnasku.

ycTnp

6 Cnocobbl N cXemMbl N1aBKn rononepa nepemMeHHbIM U NOCTOAHHBLIM TOKOM

6.1 Cnoco6bl Nf1aBKy ronosiesa 3/1eKTpUHeCcKM TOKOM

a) Ha npoBogax OTkMHOYEHHOW OT ceTn /1AM oT 6 go 110 kB (JISM 220 kB HeGO/bLLOW MPOTSHKEHHOCTK):

1) wnckyccTBeHHble K3 pas/iivyHbIX BWAOB C MUTAHWEM OTK/IOYEHHBbIX JIOI MOHWXKEHHLIM HaNpPsHXeHU-
€M NPOMBbILLIEHHON YacTOTbl:

- TpexdasHoe K3;

- OByxgpasHoe K3 ¢ coemHeHneM hasHbix NPOBOAOB Nponaasnsemoit J1I3N no cxeme:
«hasza — paza» B ABa LKA,
«pa3a — aBe hasbl» B TPU LKA,

- ofHochasHoe K3 ¢ coegnHeHveM hasHbIX MPOBOAOB nponnasnsemMoii /19N no cxeme:
«haza — 3emM/19» B TPU LUK,
«aBe (hasbl — 3eMna» B ABa LMKNa,
«TpY thasbl — 3eM/19» B OAUH LUK/,
«3MeiKa» B OAMH LUK/,

- AByxdpasHoe K3 Ha 3emMsto ¢ nponaaBneHnem aByx uam Tpex ¢as /13N OT UCTOYHUKA NUTaHus:
C 3a3eMJ/IEHHOW HEeTpasIbIo,
3a3eM/IeHHO 0co6oii hasoli, oTkYeHHol oT J13M,
3a3eM/1eHHOI 0co60li ha3oid, NoAKIUYeHHOI K 1AM

2) uckyccTBeHHble K3 Ha HOMWHaIbHOM HanpsXeHUn C M3MEHEHHOWN CXeMoli ceTu;

3)  UCKycCTBEHHble TpexdiasHble K3 ¢ nuTaHmem 3akopodeHHoi JIOI MOCTOsHHbIM TOKOM noouvepesn-
HO B Tpex hasax ot BYITT;

4)  WNCKYCCTBEHHble TpexdasHble K3 ¢ nmuTaHuem 3akopouyeHHoW J13M umnynbcamy MOCTOSHHOTO ToKa
O[HOBPEMEHHO B Tpex hasax OT TpexdasHo-TpexdhasHoro npeobpasoBarens wWAM TpexdasHbiM TOKOM 4acTo-
ToW oT 3 g0 5 ', OT HenocpeACTBEHHOIO NpeobpasoBaTesis YacToTbl.

6) Ha npoBogax oTk/4eHHon ot cetun J13M ot 220 fo 500 kB:

1) NOCTOSIHHbIM TOKOM OT OZAHOW, ABYX, Tpex W 4eTbipex BY wnu BYMI, ¢ ogHO unn ABYX CTOPOH

N3r1, npn coeanHeHN NPOBOLOB MO CXEME:
- «(pasa — (pasa» B ABa UnKa,
- «(pasa — fAge hasbl» B TPU LMKNA;

2)  nNepeMeHHbIM TOKOM MNPOMBILUIEHHOW YacTOTbl MPU WUCKYCCTBEHHOM K3 Ha HOMWHa/bHOM Hanps-
XXEHUM C U3MEHEHHOI cXxemoli ceTu (MPUMEHNMO B peAKUX Cryvasx u Tonbko ans J13M 220 kB).

B) Ha 130n1poBaHHbIX rpo303allUTHLIX TPOCaxX:

1)  wuckyccTBeHHoe K3 mexay ABYMS [po303aliMTHbIMKM TpoCamu, MeXay rpo303aliuTHbIMU Tpocamu
1 3emneii Nnpu nuTasuy uenu K3 nepemeHHbIM U NOCTOAHHBIM TOKOM;

2) TO Xe Ha NOoKa/lbHOM y4acTke npu nutaHum uenu K3 OT cTaumoHapHbIX WM MOOW/bHBIX YyCTa-

HOBOK.
r Ha MHOrokpartHO 3a3eMJ/IeHHbIX FPO303aLUNTHbLIX TPOCax:
1) pa3semsieHVe Ha OCEHHe-3UMHUIA NeprOoZ 1 NMNaBKa Kak Ha N30/IMPOBaHHBIX FPO303aLUMTHBLIX TPOCAX;
2)  VHAYKTUPOBAHHbLIM TOKOM MPOMbILLIEHHOW UM NOBLILIEHHOM YacTOTbl C UCMOJ/Ib30BaHNEM:
- (pasHbIX NPOBOAOB;
- (pasHbIX NPOBOAOB M 3eM/IM B KAYECTBE TOKOMPOBOAA.
MpumeyaHus

1 B 6.2 1 6.3 paccMOTPEHbI TOJIbKO OCHOBHbIE U3 NEPEUNC/IEHHbIX CMOCOB0B, CXEMbI, UX peanunsyLlime, 1 npmse-
[eHbl hopmynbl AN pacyeTa TOKOB.

2 Jonyckaetcs npumeHaTb gpyrue CIIT, He npoTuBopeyallye TpeboBaHmsam [2].
13
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3 B HacToAwmi cTaHaapT He BkoYeHbl CMIM Ha npoBogax /13 HafIoKeHHbIM NEPEMEHHBIM U MOCTOSIHHLIM TOKOM
6e3 OTK/IIYeHNs OT ceTu, a Takke CIIT Ha MHOroOKpPaTHO 3a3eMJ/IEHHbIX IPO303alUMTHBIX TPocax. AT CXEMbI HAXOAATCA
B pa3paboTke 1 Moka He UCMOoMb3YTCS B MPOMbILLIEHHOM MacluTabe, YTo He UCK/IYaeT UX JIOK/TbHOTO NPUMEHEHUS.

4 B unCKNoUUTESbHBIX CydYasx AOonycKaeTcs rnjaska rosonefa nepeMeHHbIM TOKOM B NMOBTOPHO-KPaTKOBPEMEH-
HOM pexume. [lonycTumasn Temneparypa u Bpems MnaaBku NPOBOLOB W TPOCOB MpW MNsaBke rononefa onpefensercs
cornacHo [3].

5 [insa BHOBb npoekTupyembix CIIT Ans nnasku rosonefa Ha KOpoTKUX NIMHUAX, TAe BO3MOXHO NMPUMEHEHWe Nnnasku

rononepa nepeMeHHbIM TOKOM B NOBTOPHO-KPATKOBPEMEHHOM pexumMe pekoMeHayeTcsa npumeHsaTs BYTI cornacHo 7.1.14
[cxembl, NpeacTaBneHHble Ha prcyHkax 46) u 4e)].

6 .2 CxeMbl 1 cnocobbl N/1aBkM rosiofiega NnepeMeHHbIM TOKOM Ha NpoBogax NVHUIA
afiekTponepegayun

6.2.1 Cnoco6 KOPOTKOro 3aMblKaHWs

Mpv nnaeke rononega crnocobom K3 nponnaBnsieMyld JIMHUKO HY)XHO OTK/OUUTb OT CEeTW, 3akopo-
TUTb C OAHOFO KOHUA, a C Apyroro nojatb OT WCTOYHMKA MUTaHWS HanpshkeHue, AocTaTouyHoe, 4TOo6bl obe-
cneunTb NpoTekaHWe Mo NpoBodaM Tpebyemoro A7 MjaBkW rofonefa Toka. Ha pucyHke 2 npuBefeHbl Oc-
HoBHble CII crnoco6om K3 Ha nepemMeHHOM Toke (rpadmyeckMe CUMBOMbI A1 CXEM MPUBELEHbI COr/IacHo
FOCT P M3K 60617-DB-12M).

ATy

1 1 4
a) «TpexdasHoe K3 Ha HoMUHasIbHOM HanpshkeHun MC nam TpaHcopMaTopa Ansi NnaBku rononega» (OANH LK)

at,
A

my | & 1 A i
{Y\r +— na

6) «[ByxdasHoe K3 Ha HOMUHaIbHOM HanpsxeHuun MC nnm TpaHcopmaTtopa 415 NNasku rononesa» (Asa Lukia)

AT,

+—/

J_m +—

B) «Tpu hasbl — 3eM1s Ha JIMHENHOM HanpsHKeHUW» (OAMH LK)

PucyHok 2 — CxeMbl naBku rononefa nepemMeHHbIM TOKOM cnocobom K3, nnct 1
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r) «Tpu dasbl — 3emMns Ha hasHOM HanNPsHKEHUN» (OOQMH LMKN)

ATy

e) «®asza — 3em/1si Ha (Pa3HOM HaNpPsHKEHUU» (TPU LMKIa)

AT,
Y14

iy !
}ﬁ ] ;

X) «3Melika Ha IMHENHOM HanpsXXeHUU» (O4WH LK)

PucyHok 2, nuct 2

15
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-
1

n) «3melika Ha pazHOM HanpsHKeHUW» (OAVH LK)
PucyHok 2, nuct 3

B KkayecTBe UCTOYHMKA NUTAHNSA NCMOMNb3YIOT:
- WwuHbl MNC [pucyHok 2 a), 6)];

- TpaHcdhopmaTtop C coefuHeHWeM 06MOTKM, MOAKNIYaeMOon K npoBogam nponnasnsiemon JI9M, B Tpe-

yronbHuK (D) [pucyHOoK 2 B), A), X)];

- TpaHcdopMmaTop C COeAMHEHVWEM OGMOTKW, MOAK/IYAEMON K mpoBogam nponnaensemoii N130, B 3Be3-

Ay (¥) [pucyHok 21), e), n)].
Tok nnasku /,, AN yKa3aHHbIX CXEM BbIYMC/IAIOT MO C/EAYIOLMM (hopMynam:
a) TpexdgasHoe K3 Ha HOMUHaNbLHOM HanpsxeHun MC:

4

6) [aByxdgasHoe K3 Ha HOMUHaNbLHOM HanpshxeHun MNC:
Aw ~
2'|?1n.n. * —1lan|
B) «Tpu dhasbl — 3eM/A Ha IMHENHOM HanpPsHKeHUn»:
am -
3e2¢ +eZoen*
w
r) «Tpu hasbl — 3eMsi Ha Pa3HOM HaNPSHKEHUN:
YUn
V3

+ &,,5,%Z20,;+3-SR3.y|

3-12-Z,.,..,
0)  «haza — 3eM/18 Ha IMHENHOM HanpsHKeHUN»:
/4.
nn 2.1
22inn*g'—1Bn*/2 'XoBN *
e) «hasza — 3eM/s Ha (pazHOM HanpsHKeHUn»:

4

4=Ti 27 9

o+ ZoH.m*o 1Bn * /n ‘XoBn *

X) «3Meiika Ha NIMHEeAHOM HanpsHKEHUN»:

2<«Zin.M* >/\}> TtAlBn t-~OBM) T340t Ky
16
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) «3Melika Ha (ha3HOM HanpPsHKEHN»:

73
41n (27)
2' 0=1n.n * ~on.n)* J' ($" ~1Bn * ~Oan) * 8 ¢ BN + 2773y
raoe U YN, — nuHeitHoe n hasHoe HanpshKeHUst Ha LMHAaX WCTOYHMKA MUTaHMS A0 MNOAKIOYEHUS MponsiaBns-

" y/3 emoii /13N (SAC NCTOUHMKA NUTAHNS);
E~3y — cyMMa conpoTUB/IEHUIA ABYX 3a3eM/ISIOLLMX YCTPOCTB U 3EMIN KOHTYpa NJ1aBKU.

YpenoHoe conpotuBneHne 3emnn Ha 4vactote 50 'y paBHo 0,05 Owm/km. PacueTHas rny6uHa Bo3BpaTa
Toka Yepes 3emsio D, pasHa 1000 m [3].

MHaykTviBHbIE conpoTuBneHua X,.., X,., Ha uactote 50 Iy chasbl /I3M npamoii nocrefoBaTe/isHOCTU
HyfneBoli nocnefoBaTefnlbHOCTU Npu  OTCYTCTBUM TPO303alUTHbIX TPOCOB W PO303alUMTHBIX Tpocax, W30Nnpo-
BaHHbIX OT 0MOp, BbIYUCASAOT N0 hOpMynam:

= (28)

*0BN1 = An'0.435 17- b_. (29)

rae ="OpB -£°.-D,, — cpefiHee reomeTpnuyeckoe paccTosiHue Mexay asamu, M.

AxkTuBHOE conpoTtueneHne JIAM Ry, NOKPLITON rononefom, NpUBAN3UTENILHO PABHO  COMPOTUB/IEHUIO
nposoga npu Temnepartype 2 °C, Owm:

"8n(0°) = "8n(20°) + (1 - P m 20) ~ 51,,(20°) * %2 (3°)
rfe ~sn(20°) =R20 ’ ~-Bn-

Ecnn yuactok N3N gnmHoi J1/_,, He NOKpbLIT rononeaom, To noj AeACTBUEeM Toka Nnasku /. Temneparty-
pa nposoja $,, NOBbILLAETCA A0 3HAYEHWs, 3aBUCSLLETO OT /, W YCNOBWA OXNaxAeHWsi (METeoycnoBuiAi — CKo-
pocTM W HanpasfneHus BeTpa, TemnepaTtypbl Bo3dyxa). Mpu 3TOM BO3pacTaeT conpoTueneHne ydactka J13M u
CHWXKaeTCs TOK M/1aBKu.

PacueT ycTaHOBMBLUErOCA 3HAYEHWs TOKa M/1aBKM B 3TOM C/lydae BbIMOJHAKT, Kak npaswuio, 3a ABe urte-
paumu:

- Mo TOKy mnaskn /n,(;), paccuntaHHomy 6e3 yueta Harpesa ydvacTtka A/, TO eCTb npu 9np(0\ onpegens-
I0T Temnepatypy npoBoJa nNpy pacyeTHbIX MEeTEeoyC/I0BMSAX MO METoAMKE, W3NOXEHHON B 5.4.2. AKTMBHOE
conpoTuBneHune yyactka J1I3lN B NnepBoiil utepaumm BbIYMCNAOT Mo hopmyne

*AUL) =AOLO) " (P ($np(l) * $np(0)))- D

3T0 3HayeHMe MOACTABASIOT B COOTBETCTBYHOLLY (DOPMYNy M ONpedensioT Tok nnaskn 1..") B nepsoii
ntepauuu;

- Mo TOKy nnaBkM /) Npu Tex Xe MeTeoycnoBusx onpegenswr $ (2)" = BTOP°i utepaumn. Kak
npasuso, 3HauYeHne Toka Nnasky BO BTOPOI utepaunu /q(,) ~ /nn(1)-

M3meHeHne compoTuefieHna ydactka J1/_,,, CBOGOAHOTO OT ro/ofeAa, MOXHO He yuuTbiBaTb Mpu pacue-
Te TOoKa MnaBkW, €CNM akTWBHasA cocTaBiswwan conpotusiedna CIMI (B 3HameHatene dopmynbl ansa /) He
npesbiwaeT 0,3 NHAYKTUBHOW COCTaB/IAOLLEN.

6.2.2 Cnocob BCTPEUHOro BK/IKOUEHNST da3 MICTOUYHNKOB

Cnoco6 BCTPEYHOro BK/IYEHMS (da3 WUCTOYHUKOB (CM. PUCYHOK 3) NpuUMeHsT Ha J12MN npu JocTaTOYHOM
060CHOBaHNM, PAaCMOJSIOKEHHbIX Mexay cocegHumu MC, UMEKLWMMM CBA3M MO JIMHWAM BbICOKOTO HanpshKeHUsi
(Hambonee pacnpoCTpaHeHHbI cny4vaid), nNpyv NapasfeNbHbIX JIMHUSX, a Takke B KO/bLEBON cxeme. Cnocob
3ak/1yaeTcss B TOM, 4TO Ha ogHOM KoHue J19I npoBoga npucoeauHsioT K daszam A, B u C, a Ha gpyrom —
cooTBeTCTBEHHO K B, C n A wim Kk C, A n B. Takum o6pasom, Ha nponnasnsemyto /13N nogaeTtca He dhasHoe
HanpshkeHne NCTOYHMKA NUTaHUS NNaBKU ro10/1e4a, Kak B cnocobe TpexdgasHoro K3, a nuHeliHoe, 6am3koe
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K HOMUHaIbHOMY HanpsbxeHuto J1IAM. Cnoco6 No3BoNseT NPoM3BOAUTL NaBKy ronoseia Ha A/IMHHbIX J13M
UMM yBENMUMBATL TOK NIaBKU ro/10/1e4a, a Takke 060MTUCL B psige cydyaeB 6e3 OTKIoUeHUs noTpedbuTeneil.

o}~ ! 2 _, o
o= . L 4 e
o+ alelc? AlBlC e
yir yire
m, 88 o qH
| 33C |

1 — y3en nogknioyveHns YIril; 2 — ysen nogxioyenmna YIr2

PucyHok 3 — Cxema nnaBku rofniofniega nepemMeHHbIM TOKOM cnocobom BCTPEYHOI0 BK/TOYEHNA Cba3 NCTOYHUKOB

ToK nnaBku /., BbIYNCAAIOT Mo dhopmyne

a-Lir| 32)
"[HEht)
roe U, U, — coeauHsiemble B CMIT chasHble HanpskeHus Ha BbiBogax YMIl, YMNIr2 — no seisogam 1 v 2 npo-
nnaensiemoii J1I3M npu ee oTkoueHUn (4C B KOHTYpe MiaBku).

Mpu pacnonoxeHun N3N mexay 1 v 2 kak nNpyu OTCYTCTBMM, Tak M MPU HaMuuyM napasiefiHon NvHUM B
93C komnnekcHoe conpoTtusneHne CIMI BbIMUCNAOT No hopmyne

7—7—cl~—c2 (33)
=CMNr=~1en-7 7
~elne2
roe Z"2 — aKBUBAJIEHTHbIE COMPOTUB/IEHUS CUCTEMBI Ha BbiBOAAX 1 1 2 nNpun OTK/0UYEeHHOI N13TT;

Z", "C2 — 3KBMBAJIEHTHbIE COMPOTUB/IEHNSA CUCTEMbI HAa BbiBOZax 1 1 2 Npuv BKOYEHHO IO,

HepoctaTtkom chopmynbl ansa onpefenexns Z. . sBASETCS HEONPeeseHHOCTb ero 3HauyeHus Npu paBeH-
CTBE 9KBMBAJIEHTHbIX CONPOTUB/IEHNI CUCTEMbI Ha BbiBOdax 1 1 2.

Mpy Hanuumy nporpaMmbl pacyeTa TOKOB K3, koTopasi No3BOfsieT paccuuTbiBaTb Toku K3 opHOBpemeH-
HO Ha [ByX BbiBogax (1 1 2), npu BbluMCeHUN Z~ crepyeT nosib30BaTbCs YHUBEPCaTbHbIMY (DOPMYIaMU:

(—r\é ( 7\
Cron iy - (34)
TINL(2) [ “0J

nnn

212
ACMIM=A~1Bn ** SLE Lo (35)

£c2(1) ~c2(1),
roe (2), Zc2(i) — akBMBaNIEHTHbIE CONPOTMBIEHNSI NPSIMOI NOCNeA0BaTENIbHOCTN CUCTEMbI COOTBETCTBEHHO
Ha BbiBOAax 1 1 2 npu oAHOBPEMEHHbIX TpexdasHbix K3 Ha BbiBogax 1 un 2.

OKBMBa/IEHTHOE COMPOTUB/IEHWE CUCTEMbI MpeAcTaBnseT coboil OTHOWeHWe (as3HOro HanpshKeHUst Ha
BblBOAaxX 1 unun 2 B NnpeALlecTBYOLLEM pPeXrMe K COOTBETCTBYIOLLEMY TOKY TpexdasHoro K3.

Mpu nnaeke rofonefa Ha JIOM, BK/IOYEHHOW B KOMbLEBYHD CXEMY C OHUM WCTOYHUKOM nuTaHusa, Z..,
paBHO CyMMe COMpPOTMBEHWIA NIMHWIA, BXOASLLMX B KOMbLEBYHO CXEMY.

Bo3MOXeH HenocpeACcTBeHHbIA pacyeT Toka /., MpoTekawoullero nop Aeiicteuem npogosnbHoit 3[C, pas-
HoOl —1712) 1 BK/TIOYEHHOI nocnefoBaTtenibHo B Lienb nponiasnisemoit /130N, npu oTkAveHHbIX gpyrux 34C.

18
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6.3 Cxembl NaBKU rosfioniega Ha nposogax NINHUI anekrTponepenayvyn nNOCToOAHHbIM TOKOM

MOCTOSAHHLIA (BbINPSIM/IEHHDbIA) TOK WUCMO/L3YHT, kKak npaBwio, ana J13MN HanpshkeHnem 220 kB n Bbiwe.
Ero npumeHeHue 06ycnoB/ieHO 3HauuTe/lbHbIM (B 4—5 pa3s) CHuxeHuem MowHocTn YIMI 6narogaps Tomy,
yto J19M oka3blBaeT MOCTOSIHHOMY TOKY TOJIbKO akTMBHOE conpoTuBrieHne R, a nepemMeHHOMYy — mnosiHoe
Z="NR2+X2,

Tok nnaskn rononeja /, ob6ecneuynBaeTcA COOTBETCTBYIOLWMM BbIGOPOM MNEPEMEHHOr0  HamnpsKeHus
TpaHcpopmaTopa, nutarowero BYIMI, konnMuecTBOM MocnefoBaTesibHO WM napasfiefibHo BK/IOYaeMbIX MO no-
CTOSIHHOMY TOKy BYII, BbIGOpOM CXeMbl coeguHeHust npoBogoB BJl, a Takke C nomolibio haszonmmmnysibCHOro
ynpasneHus BYTII. Ha pucyHke 4 npuBefeHbl ocHoBHble CIIT Ha nposogax J13IM NOCTOSAHHbIM TOKOM.

MpumeyaHne — CxeMbl Ha pUCYHKE 4 pacluMpeHbl MO OTHOLUEHUID K CXemaM, NprBeAEHHbIM B TpeboBaHu-
AX [2], C y4eTOM KOHKPETHbIX yCi0BuiA nnaeku rononega. Crlr Ha pucyHke 4 npuMmeHumsl ans BY n BYMT.

AT

AR

;5 AT,

*—e

a) ® — 20 1BY Ha 111C

I
_‘
“
*—o
*~—e
m
_{
L2

A DA Y EE A

3 AT,

6) ® —2® 1BYHa 1MCu 1BYHa2llC

*—o

B) ® —®d2BY Ha 1IMC

PucyHok 4 — Cxembl nnaBky rosnonega Ha nposogax /13N NOCTOAHHBLIM TOKOM, NNCT 1
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D
-/
A~ 5— AN
I
-/

—§ aT,

a) ® — @ 1BY Ha 1MNC

B |
€
In
—
&

0

>
B

% Y€ ma

3 aTe

e) ® —® 1BYHa 1MNCu 1BYHa2llC

PucyHok 4, nuct 2
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‘ ,
4 I:
L |

X) & — & 2BY Ha 111C

n) @ — & 2BY Ha 1 MC un 2BY Ha 2MNC

MpumeyaHusa

1 [ns nnaeku rononega Ha Bcex Tpex thasax /13l B ga nav Tpu umkna [e)—mu) nnm a)—a)] BbIBOA4bl MOCTOAHHOIO
Toka BY nogkntoyarT K TpeM hazam J1IOI yepes NuHeliHble pasbeanHUTeNn U KOMMYTaTOop, COCTOALWMIA 13 YeTbipeX
pasbefuHuTEeNel CpefHEro HanpPsHKeHUs.

2 Ha pucyHke 4 ncnonb3yrTcs criefyoumne CoKpalleHns:
® — 2d; ® — d® — cxeMbl coeguHEeHVA NPOBOAOB nponasnsemoin N13MN («asa — aBe hasbl»; «dasza — hasa»);

1 BY nam 2BY Ha 1 MC; 1 BY wnu 2BY Ha 2MNC — ogHa unv e BbINpAMUTESIbHbIE YCTAHOBKM Ha OAHOIN NOACTaHUNN;
ofHa WU [Be BbINPAMUTE/IbHbIE YCTAHOBKM Ha APYroi NOACTaHUMW BK/IKOYEHbI MOCNEfOBAaTE/IbHO B KOHTYP NiaBKu
rononega Ha J19r1.

PucyHok 4, nuct 3

Tok nnasku /,,, KA BY, B nponniasnsemoii hase J/ISM BO BCEX CXeMax BbIYMCAIOT N0 hopmyne

- n : (36)

MBH.2*

Tok B npoBoge / KA, BbIUMCIAOT N0 hopmye

nnnp’

37
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OkBMBasieHTHasaA nocTtosiHHaa 34C Ud3 1BY, 2BY Ha 1IC, 2BY Ha pasHbix INC, 2BY Ha 1INC n 2BY Ha
2INC onpefensaTcs COOTBETCTBEHHO:

ny=1,35(Y; (38)
=1,35m2U; (39)

L/a = 1>35((Y,, , 1,,,Y, (40)
(41)

OKBUBa/IEHTHOE BHYTPEHHEE COMpOTUBEHNE /?BH3 ONA 3TUX XKe BapMaHTOB CXEM BK/IOYEHUA BY:

F'Bm--%+xr+xp): . “2>

KBH.a = |[2(X,,.,, +X ) +4(Xg. +X)]; (43)

«BH.3 -|[(X<a +X,; X )+(X o+ X, + X)) (44)

ABH.3 = |[P(X,,-HL +X ;X0 +X o) +4(Xgu X o +XP.N2+X)]. (45)

MpumeyaHne — lpu nnaeke rononega ¢ Ayx NC nutaHne BY ocyllecTBAAKT, Kak NpaBusio, oT ogHoi 33C.
B aTom cnyyae conpotmsrieHust X, U X, — 9KB/Ba/IEHTHbIE peakTaHckl Ha wnHax 1MC v 2MNC npyu ogHoBpeMeHHOM K3
Ha HUX. B GO/bLINHCTBE Crly4aeB X «X; + X, 1 MOXET He yUUTbIBATLCS.

Ecnn nposofa /13 He NOJIHOCTLIO MOKPLITLI TO/I0NEA0M, & Takke BO BTOPOM W TPeTbeM LMKIaxX Nnasku
rononefa no cxeme ® — 2d n BTOPOM LMKNE NNaBku rononepa no cxeme ®—>d cnegyet yuntbiBaTb yBenunye-
Hue [?_, Npu Harpese TOKOM MnaBkun. Harpes npoBoAoB, CBOOOAHLIX OT rofiofiefja, OCYWEeCTBAAT Mpu yuyeTte
MeTeoyC/oBuWiA, a pacyeT /,, — 3a [jBe utepauuu.

Bo Bcex CIMI NOCTOAHHbIM TOKOM 3a3eMAUTENN [0/DKHbl OblTb BbIHOCHBIMW, HE WMEeWUMKU Henocpej-
CTBEHHOI CBfA3W C KOHTypom 3asemsnenus MC. 370 orpaHuMumBaeT TOK ogHoasHoro K3 npu 3amblkaHun Ha
3eMNI0 B Uenu nuTaHua BY. [na Heynpasnsembix BY B Tabnuue 8 npueefeHbl dopmynbl pacdeta Uy, Ry, ..
R, Ana pekomeHayembix CxeM MnaBku ronofiefa MNOCTOSHHLIM TOKOM MpK pacyeTe Toka MAasku no hopmy-
ne (36).

Tabnmua 8 — dopmynbl pacyeta Uy, /?

?en o Ry /151 PEKOMEHZYEMBIX CXEM M1aBKW roN1on1eAa NOCTOAHHLIM TOKOM Mpu
pacueTe Toka nnasku no copmyre (36)

Dopmyibl ® dopmynbl ANA pacyeTta
Cxema nnasku rononega 3KBVIBaJIEHTHOW OPMY7Ibl A1 PACHETA SKBMBANEHTHOTO 9KBVBAJIEHTHOrO CONPOTUBEHNS
BHYTPEHHEro ConpoTuBeHus, /?,
3AC, uy, B nposofos BJl, R,
q
a) ® —2¢ 1BY Ha 1IMC 1,35U, n—(XC+XT+Xp) 1-5 K,
6)0 —201BYHalNC | |0y Ly ) g Xcl+Xp+Xp)+ .
n1BYHa2rC 21 T Una p 1-5 %,
3| 2-(X X
B) ® —2®2BY Ha 1MNC 1,352m U 1-5 -*
n BN
H4(XB'H+XO)?

r) ® —2®2BY Ha 1MC 3 2-("H.H1+X, +X, . H2*pr)*> L5
v 2BY Ha 2TC rRaATan "< 4-(Xgpd +Xop X5 124X5) 5 A
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OKOHYaHNe Tabnuubl 8

Dopmy/ibl ®opmysbl Ans pacyeTa
Cxema nnasku ronosnega 3KBUBAJIEHTHOM ®opmynbl AN1A PACUETa HKBUBANIEHTHOTO 9KBMB&/IEHTHOIO CONPOTUBIEHNS
BHYTPEHHEr0 CONPOTUBNEHNUS, /?
3AC, Uy, BH D nposogos B/, R,
r 1+
a) ® — 2 c «3emneii» 135
-n (X X _+X,, *3.y1 +A3.y2
1BYHalllC ' n ;(| coT )
+2e (*B'yr /\3.y2 )]
e) ® —® 1 BY Ha 1MC 1,351, XX *X) 2%

X)® —>d1BYHalllC

W1BY Ha2lC 1,35(C/yy + Clpp)

(CLTIpl) * (2 7\, * M 27 %en

3[2-(X, i Xp)H

n) @ —»2BY Ha 1INC 1,35m2 Un
*< 4-(XBH + Xc) )

2-*Bn

K) @ —d2BY Ha 1INMC
n 2BY Ha 2INC

3 Z*(*H.H1 * NP1+ H.H2*-*p2) +
1*35(“111 + (ynz) BN

\4¢ PQ.H1 **c1* *B.H2 + ,

Mpn NpOEeKTMpoBaHUM HOBLIX CXeM MaBky rononefa MNOCTOSAHHbIM TOKOM PEKOMeHAyeTCcAa NpUMeHeHue
BYMr. BYMI no3BonsioT NponaaBnsTb ronosief Ha AMHUSX oTxogdawmx oT MNC pasHoii OMHbl M KI1accoB Ha-
NpsbKeHNss 3a cyeT napasieNbHO-NOCIe0BaTeNlbHOT0 coeguHeHns BYTMT (cM. pucyHOK 4) 1 perynvpoBaHus
MOCTOSAHHOTO TOKA M HanpsXXeHus. SKBUBasIEHTHan noctoaHHas SAC Uy, BYMT 3aBucuT ot Toka /,, 1 Ry

Ud, =, Rd- (46)

PeakTvBHyl0 MowHOCTb BYIMI B pacuetax MOXHO npuHuUMaTb 50 % OT akTMBHOW MowHocTu BYII ans
yrnos ynpasneHns ot 5 go 30 anektpuyeckux rpagycos u 60 % pans yrnos ynpasneHua ot 30 go 50 anekTtpu-
Yyeckux rpagycos, 75 % ana yrnos ynpassieHnsa oT 50 go 60 asiekTpuyeckmx rpagycos.

6.4 CxeMbl NNaBKu rosiofiefa Ha rpo303allnTHbIX Tpocax

6.4.1 O6uwwme cBegeHUs

[na nnaeku rononefa Ha rpo3os3alnTHLIX Tpocax, W30/IMPOBaHHbLIX OT OMOp, WCMOJIb3YIOT Kak MnepemeH-
HbIlA, TaK U NOCTOSAHHbIN TOK.

Bbicokoe yfenbHoe COnpoTUB/IEHWE CTaslbHbIX TPO303alUTHBLIX TPOCOB MO3BOJISET CYLUECTBEHHO CHU-
3UTb TpebyeMmblii TOK MaBKW rofiofiefa Mo CPaBHEHWKO C TOKaMW MaBKW rofiofiefa Ha MpoBofax, a MNOBbIWEH-
Has TemnepaTypHas CTOWKOCTb — MOBbICUTb MaKCUMas/lbHO AONYCTUMbIA TOK MO YC/IOBMIO HarpeBa Y4acTKOB,
CBOBOHbIX OT rofioniesa, Y4To AaeT BO3MOXHOCTb YBE/IMUYATL NPaKTUYECKNA Anana3oH TOKOB MiaBku rononesa.

MnaBKy rononefa Ha rpo303alUTHbIX TPOCax MOXHO MPoBOAWUTL 6e3 oTknwoyeHus J13M, ogHako cnegyet
yumnTbiBaTb BO3MOXHOCTb 06pbiBa PO303alUMTHONO Tpoca M nonajaHua HanpskeHns J13M B CII Ha Tpoce.
Takke cnefyeT yuuTbiBaTb, YTO MNPW M/1aBKE roflofiefja Ha TPOCax MepPeMEHHbIM TOKOM B CXemax, WCMOosb3ylo-
WMX 3eM/0 B KauyecTBe TOKOMPOBOAA, BO3MOXHO YBE/IMYEHWE TOKa Hy/NeBOi nocnefoBateslbHOCTM B (hasHbIX
npoBogax BkIOUYeHHOW JIQMN 3a cueT B3aMMOWHAYKTMBHOWM CBA3WM C TOKOM Tpoca. 3TO MOXET BbI3BaTb JIOXHOE
cpabaTbiBaHve TOKOBOW 3alUnTbl HY/1I€BOI NOC/EeA0BaTE/TbHOCTU.

OcCO06eHHOCTLI0 pacyeTa TOKa nNNaBkM ronofiefa Ha CTallbHbIX [PO303alUUTHBIX Tpocax MepeMeHHbIM
TOKOM SABNISAETCA 3aBUCUMOCTb WX aKTUBHOIO COMPOTUB/IEHUSA W BHYTPEHHEro WHAYKTUBHOrO COMPOTUB/IEHMA OT
TOKa nnasku. MNMpruMep 3TX 3aBUCUMOCTE NPUBEAEH B NPUIOXeHUn [.

N3 Tabnuupl O.1 npunoxeHus [, cnepyeT, yto A8 BCEX CTaslbHbIX TPOCOB aKTUBHOE W BHYTPEHHEE WH-
OYKTUBHOE COMNPOTMB/IEHUS UMEIT HENMHENHbIA XapakTep, CHayasla yBe/MuMBasCb C POCTOM ToOKa, a 3arem
CHMXasacb. OfHaKko NafeHue HanpskeHWs Ha HUX MMeeT MOHOTOHHO BO3pacTaloLWMili XapakTep, MNo3ToOMy WTe-
pauMoHHbIA Npouecc yyeTa W3MEHEHMS COMPOTUBMEHMS T[PO303aliMTHOTO Tpoca B 3aBMCUMOCTWM OT TOKa [Ao-
CTaToYyHO BbICTPO cXoAnTCA (NpUMep NpUBELEH B NpunoxeHun E).

6.4.2 CxeMmbl NNaBKu rosionefa Ha rpo3o3auTHBIX TPOocax NepeMeHHbIM TOKOM

[ns nnasku rononefa Ha U30/MPOBaHHbIX rPO303alUUTHBIX TPOCAx NPUMEHSIOT cnocob K3.
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OcHoBHble CIIN Ha rpo3o3awWnTHbIX TpOcax MNepemMeHHbIM TOKOM MpuBeAeHbl Ha pucyHke 5. B kayectse
UCTOYHMKA MNUTaHWA MOXHO WCNoMb30BaTb 0OMOTKY TpaHcdopmaropa, COeAMHEHHYK Kak B TPEeyrofibHuK, Tak
1 3Be34y, Npv 3TOM CONPOTMBNEHNE UCTOYHUKA NMUTAHNSA MOXHO HE yunTbIBaTh.

!

a) «[po303aLUUTHbIA TPOC — 3eM/IA Ha IMHEHOM HaMNpPsKeHUN»

OT,
AT,

6) «/lBa rpo303alyTHLIX TPOCa — 3eMJISl Ha JIMHEHHOM HanpshXeHUN»

Y
o,

aTe
ug

B) «[pP0303alLMTHbIN TPOC — rPO303aLLUTHBIN TPOC Ha SIMHENHOM HaNPSHKEHNN»

PucyHok 5 — CxeMbl NnaBku rosiofniefa Ha rpo3o3alMTHbIX Tpocax NepeMeHHbIM TOKOM

TOK NNaBKK AN yKa3aHHbIX CXEM BbIMUCASIOT MO creayowmmM opmynam:
a) «rpo303aL1THbIA TPOC — 3EM/ISI HA JIMHEHOM HaNPSHKEHNN:

1, = Y : (47)

-
|[—Tp.3 * «3.y1* *3.y2|
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6) «aBa rpo303almnTHbIX TPOCa — 3eMJ/14 Ha NNHEHOM Hanps>XeHnn»:

. Yi .
nnl-'nn2-TZ = I1/_ Z» (48)

pTp.31* "(*3yl*"3y2)|

«PO303aLLUUTHBI TPOC — rPO303aLUUTHbIA TPOC HA JIMHEAHOM HAMPSHKEHNUU»:

1-1 - yn
'nnl-»nn2 -1 VA (49)
|bTp.31 * -Tp.32 "Np o

rae r, .3~ ConpoTUB/IeHNe KOHTYPa «TPO303aLLUUTHBIN TPOC — 3eMsi», OM, BbIUUCASAIOT Mo hopmye
1}

( . n

—Tp.3 = U'p *ya.tp + 0,05 + PABH.yA.TP "*m 45« |g— > (50)

rae 0,05 OM/kM — yfaenbHoe conpoTuB/ieHne 3emn Ha yacTtoTte 50 My. PacyeTHas rnybrHa Bo3Bpara Toka
uepes semnio D, pasHa 1000 m.
Mp — PaZNyC rpo303alluTHOro Tpoca, M;
X;p — COMPOTMB/IEHNE B3ANMHOI NHAYKTUBHOCTN MEXAY ABYMSI KOHTYypaMm «rpo303alMUTHbIi
TpOC — 3ems», OM, Bbluncisemoe no gopmyre

X,p = L;,0,145gi- o <51>

Mpumepbl pacyeTa 3HAYEHW NEpPemMeHHOro TOka MNaBku rofiofiefa Ha rpo3o3alyMTHOM Tpoce B pasfny-
HbIX CXemax niasku NpuBeAeHbl B NpuioxeHum E.

6.4.3 Cxembl Nf1aBKW rosiofniefia Ha rpo303alMTHBIX TPOCaxX MOCTOAHHbLIM TOKOM

CxeMmbl COefMHEHUI [PO303alUMTHbIX TPOCOB MpW NNaske rosionefa MOCTOAHHbIM TOKOM (CM. PUCYHOK 6)
aHa/IorMyHbl CXemaM Mpy MsaBKe MepemMeHHbIM TOKOM. OT/MyMe COCTOMT B UCTOYHWKE nuTaHuA (MPUMEHSIOT
HeynpasnsiemMyld WauM ynpaensemyt TtpexdasHyio BY, BYMI n B yuyeTe TO/MIbKO aKTUBHbLIX COMPOTWMBEHUA npu
pacuyeTe ToKa naaBKu).

O

a) «lpo3o3alnTHLIN TPOC — 3eMNsA»

Io
o |
&

:

B
CACAC

:

Mo 1

A
OB~
N D

-/ =

6) «/[lBa rpo303allnTHbIX TPOCa — 3eM/IS»

PucyHok 6 — CxeMbl N1aBKy rononesa Ha rpo3o3allMTHbIX Tpocax NOCTOSHHbIM TOKOM, JINCT 1
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Am

[A'A

@ G

B) «[p0303aLUTHbIA TPOC — rpPO303aLLUTHBIA TPOC»
PucyHok 6, nuct 2

VicTouHnk nuTaHus ¢ Heynpasnsemoit BY mogenupyetca noctosHHoi 3AC U, U BHYTPEHHUM 3KBUBA-
NEHTHbIM aKTUBHbIM CONPOTUB/IEHMEM YCTAHOBKM MNABKM ro/10/1e4a NocTOsiHHLIM TOKOM A, .-

*>

U=1.35-tL, A 0=-"k3- *?)

McTouHnk nuTaHma ¢ BYMI, wumetoweld  dasommnysibCHOE  ynpaB/fieHUWe € YI/I0M  perysimpoBaHust
5° < a < 60° mogenupyetcsa 34C no dhopmyne (46).

7 Bbl6op cnocoba n cxembl N1aBKy rosionena

7.1 O6wme NONOXEHUsI

7.1.1 B coctas CIMI Bxogar: YMI, koMMyTauuoHHble annapartbl, B TOM 4ucie, Npu MaBke Crnocobom
KOpPOTKOr0 3amblKaHusi — 3aKopaumBalownii pasbefuHUTeNb NNaBkvM rononefa, a Takke NpoBofa W rpososa-
WMTHble TpOoCbl nponsasnsemont J1IOIM, ycTpolicTBa 3awmTbl M AMarHocTuku. Mpy nnaeke rononega Ha BJ1 no
meTody TpexdasHoro u AsyxdpasHoro K3 pgonyckaetcsa 3akopauuBaHve MNPOBOAOB  3a3EMAIOWUMKN  HOXaMW,
€C/IN MX CNyCcK K KOHTYpy 3a3emM/ieHWs MpoBepeH Ha TepMMUYecKylo ycTonumBoCTb. Ecnn  pgonyckaet cxema
nogcraHumu, LenecoobpasHo napasi/ieslbHoe BK/IHOYEHNE HECKOJIbKMX 3a3eMsioWwmnx Hoxen (Hanpumep, 3a-
3eM/IAOLLMX HOXEN IMHEeNHOro 1 06X0AHOro pasbeguHuTenei).

7.1.2 CIMIr JomkHbl 6biTb MPOCTLIMA W HALEXHbIMW, B MWHUMAasIbHOM CTENeHW Hapylwatb TOMoaoruno
cetn. Mnaeky rononefa Ha MpoBoOAax W rPO303alMTHLIX Tpocax JIBM HeobXo[MMO BbIMNOMHATL, Kak npasuso,
6e3 oTKNYeHUs He yyacTeytowmx B CINI /13N 1 o6opynoBaHus.

7.1.3 NMnasky rononega cnegyer nNpou3BOAWTb, MO BO3MOXHOCTW, OOMbWMMK TOKaMu, 4TO MO3BONSET
6bICTpee 3aBeplnTb €e W BOCCTAHOBWTL HOPMasIbHYO Cxemy paboTbl ceTu. [pefefibHblii TOK MiaBku rosone-
Ja Heob6xoAMMO BbIGUpPaTb C Y4eTOM Harpesa [faxe He6O0NbLIoro yyacTtka nposofa (rpo303alUTHOrO Tpoca)
N3N, Ha KOTOpoM He O6blI0 MU Onas ronofes, a Takke COXpaHeHus AonyCTuMbIX rabaputos JIOMN wn gonyctu-
MOro Toka Ans o6opygosaHus CII.

7.1.4 [Ana c6opkn CII uenecoobpasHo MCMNOAb30BaTb KOMMYTAUMOHHblEe annapatbl C AUCTaHLMOHHBLIM
ynpas/fieHVem, a Ha OObekTax 3NEeKTPO3HepreTukn 6e3 MOCTOAHHOTO OMnepaTMBHOrO MNepcoHasna — C NpUMeHe-
HVem TeneynpasfeHus. BpemeHHble coeguHeHusi, cobupaemble C  WCMNO/Mb30BaHWeM 60/ITOBbIX COEAVHEHWUN,
wnelicos, Haknagok, 3aKopoTOK, AOMYCKAlTCA Kak WCKIOUYEHWE MpPU HEBO3MOXHOCTM MNPUMEHWUTb WHblEe CXeM-
Hble peLLeHus.

7.1.5 [na nnasBkn ronosnefa Ha nposogax JIAMN knaccom HanpskeHna 220 kKB w Bbiwe CIIT fO/HKHbI, Kak
npasu/o, BBIMOMHATLCA Ha MOCTOSAHHOM TOkKe. [n1a nnasku rononefa Ha npoBogax BJ1 knaccom HanpshxeHus
150 kB n Hwxe n JIOMN HebonbLOol MNPOTSHXKEHHOCTU KnaccoM HanpsbkeHns 220 kB CII fo/MKHbI BbINOMHATHCA
Ha MOCTOAHHOM WM NepeMeHHOM Toke. /s njaBky rofofnefa Ha rpo3o3awmTtHbiX Tpocax /13N CII A0/MKHbI
BbINO/IHATLCA HA MOCTOSAHHOM WY NEPEMEHHOM TOKE.

Ona nnaskn rononefa Ha nposofax JIAMN knaccom HanpskeHns 6—10 kB B kayecTBe WCTOYHMKA TOKa
NnJaBKM MOMYT MPUMEHATLCS pPe3epBHble WCTOYHUKU CHABXEHWA 3/1eKTPUYECKOl 3Hepruein Ha 6a3e AW3esibHbIX
reHepaTopHbIX YCTaHOBOK, B TOM 4uC/lle C NPMMEHEHUEM creumasbHbX npeobpasoBaTeneli Toka [N OpraHu-
3auun naBku rofniofniea NOCTOSAHHbIM TOKOM.
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7.1.6 CII cnepyeT Bbl6GupaTb Ha OCHOBaHWM pPe3y/ibTAaTOB pacyeToB NapamMeTpoB pexuma MiaBku rono-
nepa. 3HayeHve Toka MnaBku ronosefa AO/MKHO OblTb [OCTATOYHBIM A1 MPOMaB/ieHns rofnosefa 3a BpeMs
He 60n1ee 60 MVUH NPV HOPMasIbHbIX YCIOBUSIX OX/1aXXAeHMs B cooTBeTcTBUM € 5.4.1.

7.1.7 CIC Ha npoBogax /13l nepemMeHHbIM TOKOM CfefyeT BbIMO/IHATL C WCNOJSIb30BaHMEM CXeM, Mpu-
BeEeHHbIX Ha pUCyHKax 2 n 3.

7.1.7.1 MeTopa Tpexca3HOro KOPOTKOrO 3aMblkaHWsl SIBASETCA CaMblM MPOCTbIM M YAOOGHbLIM, MOCKO/bKY
nnaBka ronosiefa ocyLecTBNAETCA cpasy Ha BCeX NPOBOAAX U AB/AETCA NPEANOYTUTENIbHbIM.

7.1.7.2 TpumeHeHne cnocoba pgsyxgasHoro K3 cnegyeT npoBoauTb CHayana Ha AByX dhasax, a 3arem
Ha TpeTbeli B coyeTaHuy C OAHUM U3 0CBOBGOAMBLUMXCS OT rosioNesa NpoBOLOB.

7.1.7.3 Cxemy «3melika» cnefyeT MNPUMEHSTb Ha KOPOTKMX JIMHUSIX, KOrAa WMENOLEeecss HanpshkeHue
C/IMLLKOM BEJIKO A1 NaBKu rosiofiega no metofy TpexdgasHoro KOpoTKoro 3aMblKaHus.

7.1.7.4 [Ona perynupoBaHuMs TOka MNaaBKM MOXHO BK/IYaTb MOc/iedoBaTeslsHO C 060rpeBaemMoit NMHMeNR
[ONOJTHUTEIbHbIE PEaKTopbI.

7.1.8 CINI Ha npoBogax JIOIN MNOCTOSIHHbIM TOKOM HEO6XOAUMO BbIMNO/HATL C MCMNO/Ib30BAHWMEM CXEM,
NpUBEAEHHbIX Ha PUCYHKe 4.

7.1.9 CHNI Ha rpo3o3awWunTHbIX Tpocax J13MN HeobxoAMMO BbIMOJHATL C WCMO/Ib30BaHWEM CXeM, MnpuBe-
[JEHHbIX Ha pUCYHKax 5 u 6.

7.1.10 B CINI NOCTOSAHHBLIM TOKOM, Kak npasuio, criegyeT NpUMeHATb yrnpasnsemble BY.

7.1.11 PeneitHyo 3awuty obopypoBaHus, BxogdAwero B CII, cnegyeT BbIMOMHATL C COGMHOAEHUEM Tpe-
6oBaHuin pasgena 8.

7.1.12 MMpu wncnonb3oBaHuM HeynpaBnsembix BY B CII NOCTOSAHHbIM TOKOM AJ/11 OrpaHWYeHns aBapuii-
HbIX TOKOB Mpu noBpexaeHnn BY po/mkHbl ObiTb YCTAHOB/IEHbI TOKOOrpaHMYMBaKLWMe PeakTopbl Ha KaxAbli
BM. ConpoTtus/iieHMe TOKOOrpaHW4YMBAIOLWEro peakTopa Heob6XoAMMO BblOMPaTb WCXOASA W3 YCNOBUSA CHUXEHUS
aBapuiiHOro Toka npu npo6oe nnedya BM wunn ogHodasHom K3 Ha CTOpoHE nepemMeHHOro Toka BY o 3Haue-
HWs, obecneuvBatowero 6e3onacHoe OTKAYeHMe BY npu pacyeTHOM BpeMeHW OTKIIOYEHUS  BbIK/IYaTens
naaBKu rononega.

7.1.13 Mpu wucnonbzoBaHum BYIMI B CIMIT NOCTOSHHbIM TOKOM YCTaHOBKA peakTOpoB TpebyeTcs B Cy-
Yae, €eC/iM BenuyMHa UHAOYKTUBHOTO COMPOTUB/IEHWA CW/IOBOTO TpaHcdopmartopa W CUCTEMbl HefoCcTaToyHa
Ans obecneyeHnss HOpPMaslbHOW KOMMYyTauuMum TUPUCTOPHLIX npeobpasoBateneli BM. Kpome ToOro, npu npuco-
eanHeHnn BYTMI yepe3 kabenbHyH BCTaBKY WM Haanuum B y3ne nogkntouveHuss BYTMT oTxogswmx KabenbHbIX
nvHuiA BYTIIT Heo6Gxo4MMO MOAK/IYaTb 4Yepe3 peakTop, YCTaAHOB/MEHHbIA HenocpeAcTBeHHo y BYMI, ana wuc-
K/TIOYEHNS OTKa3a TUPUCTOPHbLIX BEHTU/IEN W3-3a HEraTMBHOMO BJ/IMSAHWA EMKOCTW KabeslbHOW JIMHUM Ha npo-
LilecC OTKPbITUS TMPUCTOPOB.

7.1.14 BYMr 3a cyeT perynmposaHus [, NO3BOMAIOT OXBaTUTb M/aBKOWA rosnonefa 60/blie OTXOAALMX
ot NC Nari.

Ha ocHOoBe aHa/M3a HOMMHa/IbHbIX MapamMeTpoB KOHKpeTHoW BYMI u napameTpoB nponjiaBasieMblxX
N3I BbIGMpaeTcsA cxema MnaaBKu:

- ecnm Ugpomr lapow M ey 5 OAHOA BYMT oBecneunBaeT TOK nnasku /
npvBeAEeHHbIE HA PUCYHKax 4a), 44), 4e);

- ecim Uy o 0aHoit BYMI He obecneumsaeT /,, 1 |y 0y BYMT Bbiwe /
Ku, NpuBEAEHHbIE Ha pUCYHKax 46), 4B) nnm 4n);

- ecnn Uy, AByx BYMI Ha opHoii MC He ob6ecneuvsaeT /, W |y, BYMI Bbiwe /
CXeMbI NNaBku, NPUBEAEHHbIE Ha PUCYHKE 4T);

TO NPUMEHAKTCA CXeMbl Nns1aBKuy,

nn’

TO NPUMEHAKTCA CXEeMbl MNiaB-

nn’

TO NPUMEHAKTCA

nn’

MprvMeYaHne — YKasaHHble Bbllle CXeMbl NMPUMEHSIOTCSA, €CM Yron YNpaBfeHUs HUXKe 3asiB/IEHHOrO B na-
crnopTe Ha BYMNI (Hanpumep, Hxe 60°).

Cxembl nnaBkun BYMD [pucyHku 46), 4X)] MOXHO NPUMEHSITb A/ CPaBHUTE/IbHO KOPOTKMX JIMHWIA, B TeX
cny4yasx, Korga yron ynpasfieHusi Bbille 3asiBieHHOro B nacnopTe. lMpu atom Ha ogHoii MC BYIMI pa6oTaeT B
BbINPAMUTENIBHOM PeX1Me, a Ha ApYroin B UHBEPTOPHOM.

PelleHre no cxeme nnasku rosnonega c npumeHeHnem BYTIT onpegenserca npoekToMm.

7.1.15 Paspabotky CMI n BbIOOp crnocoba MnaBkuM rofoneda BHOBb CTPOAWMXCA (PEKOHCTPYMPYEMbIX)
n pencTeytowwmx /13 cnenyeT BbINOHATL HA OCHOBaHWU crefylowein nHdopmaumm:

- palioHMpoBaHMe N0 Trofionegy Tepputopuu, rae npoxoauTt (byaeT npoxogutb) JN13M; onpegenexve
y4yacTkoB J13I, NoABEPXKEHHbIX F0/10/1€4006pa30BaHNIO;

- cTaTUCTUKa OTKIoYeHuid JI3M 3a MakcumMasibHO BO3MOXHbBIA Nepuog B paccmaTpvMBaeMOM paiioHe Mo
NPUYMHE ro10n1e4006pa3oBaHus;
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- [JaHHble HabnwgeHwii rononegoobpasoBaHuss Ha JIOMN B paccMaTpMBaemMOM palioHe 3a MaKCUMaslbHO
BO3MOXHbI Nepuog;

- KOHCTpPYyKTMBHble napameTpbl J19MN (anvHa, rabapuTtbl, MexaHM4Yeckas MpPOYHOCTb MPOBOLOB U Onop,
MapKu rpo303aLLMTHbIX TPOCOB 1 NPOBOLOB);

- [aHHble Mo AoNyCTYMOI TeMnepaType Harpesa NpoBOAO0B, rp0303aLLMTHbLIX Tpocos J13TT,

- [aHHble 006 3NeKTpoycTaHOBKax, paccMaTpuMBaeMbiX B KayecCTBe MWCTOYHWMKa nnasku rononega (MoLy-
HOCTb TpaHC(OPMATOPOB, K/AcC HamNpsHKEHUST WM CXema pacnpefenuTenibHbiX YCTPOWCTB, (hakTuyeckme u Ao-
nycTMMble Harpysky peictsytollero obopyzosaHus un J19IN, Haimume reHepaTopoB, pabouve yYpOBHM Hanps-
XEeHnAnT. 4.);

- B/IUSHUS pexrnMa NnaBku rofiofiefa Ha YPOBHW HaNpPshKEHUSs B Mpuierawweid K UCTOYHMKY M/1aBKu
cetu.

7.1.16 [Onsa pgeicteytowmx J12MN paspabotky CMI 1 BbIGOp MeToga naBkuM ronosiega Heob6xoAumo Bbl-
NOJSHATL B CNyyasix, NpeaycMOTPEHHbIX [2], a Takxke:

- Mpu BbIIBIEHUW B pe3yfbTare akcryaTauun NUHWIA, MOABEPXEHHbIX [0/10/1e4000pa30oBaHnio U «nns-
Cke» MpOBOA4OB nNpu rononegoobpasoBaHny, o06MafaloWMX HEAOCTaTOYHON MexXaHWYeCKOM CTOMKOCTbH Mpu
MakcumasibHO BO3MOXHOM r0/10/1e4006pa3oBaHuu;

- BbISIBIEHUM HECOOTBETCTBMA NapamMeTpoB M/1aBky rononena, 3adMKCUpoBaHHbIX BO BPEMS  M/1aBKu
(Mpn onpo6oBaHUM CxeMmbl NJIABKK) ronone[a, pacyeTHbIM napameTpam;

- BBOAE HOBOTO WM PEKOHCTPYKLMWU CYLLECTBYHOLLETO 060pYyA0BaHWSA 3/1EKTPUYECKON CETU, B TOM 4ucne
3ageicTBoBaHHoro B CIr.

7.1.17 OpraHmzaumn, 3kcnayatupytowme JI3M, [O/MKHbI COrflacoBaTb MPOEKTHblE pPeLleHns Mo Bblibopy
crnocoba nnasku rononega u CIMI Ha nposBogax W rpo3osawmTHbix Tpocax JISM ¢ opraHusaumamu, obopyno-
BaHMe KOTOPbIX 3a4eliCTBOBAHO B NnaBke rosonefa, M C AUCNETYEPCKUM LEHTPOM, B AUCMETYEPCKOM ynpas-
NleHnn, B BeeHUN KOTopbIX Haxogutca J19r1.

7.1.18 TMpaBunbHocTb Bbibopa CIMI M cnocoba nnaeku rofionefa Heob6xoAMMO onpefensTb NpPoBepoY-
HbIMW pacyeTamu napameTpoB MJaBkM rofofne[a, BbIMNOMHAEMbIMU B COOTBETCTBUM C TpeboBaHwusMy pasge-
nos 5u 6.

7.2 BbI6Op 1 NpoBepKa 3/1eKTPO0GOPYA0BAHUS CXEM M1aBKW rosonesa

7.2.1 2nekTpoobopygoBaHue, wucnonblyemoe B CIIN, gonyckaeT onpeaesieHHble nNeperpysks no  TOkKy,
YTO OOBSACHAETCA HW3KON TemnepaTypoil OKpyXalolein cpefbl M CpPaBHUTE/IbHOW KPaTKOBPEMEHHOCTbIO pPeXu-
Ma nnaBsky rononesa.

7.2.2 MNpn ncnonb3oBaHuM B CIIT reHepaToOpHbIX YCTAHOBOK CnedyeT yuuTbiBaTb, YTO OHM paboTarT npu
HU3KOM 3HayeHun cos ¢, YTO OrpaHMyMBaeT UX MOLLHOCTb MO AOMNYyCTMMOMY TOKY poOTopa, AOMNyCcTUMOe 3Haye-
HWe neperpysKy MOXHO YBENNYNTL MO COr/lacoBaHuIo C 3aBOLOM-N3rOTOBUTENEM.

7.2.3 Teperpy3ouHy0 CrMoCO6HOCTb CWIOBBLIX TpaHCOpMaTopoB crefdyeT onpefensatb B COOTBETCTBUM
¢ TpeboBaHusMH [3].

7.2.4 Tlpu ycTaHOBKE CchneuuasnbHbIX TpaHcopMaTopoB, npefHa3HayeHHbIX, B OCHOBHOM, [nON1s Lenei
nnaeku rononefa, v paboTawwmx B TeyeHUe HeCKOSIbKMX [OEeCATKOB 4acoB B rofy, [OMyCTUMOE 3HauvyeHue
neperpyskM MOXHO yBE/IMUYNTb MO COrNacoBaHUI0 C 3aBOL0M-U3rOTOBUTESIEM.

7.2.5 HomvHanbHble TOKM TpaHC(OPMATOPOB TOKA, BbICOKOYACTOTHbLIX 3arpagureneli, BblkIuaTenein u
pasbeuHUTENel AOMKHbI COOTBETCTBOBATL MaKCMMaslbHbIM pacyeTHbIM TOKaM NaaBku rosonesa.

B cnyyae HecoOoTBeTCTBMSA 0060pyAOBaHUA [aHHOMY TpeboBaHUO [OMYCTUMblE 3HAYeHUs neperpyskd no
TOKY, HO He 6onee 50 % OT HOMUHAIBHOIO 3HAYEHWS, AO/MKHbI COr/1acoBbIBATLCS:

- C 9KcnayaTtupyloLleli opraHmsaumein — A1a Haxo4sLerocs B akcnayarauuy o6opyLoBaHus;

- 3aBoAaMuM — W3rOTOBMTENSMU COOTBETCTBYKOLUMX TUMOB 060pyAoBaHWs — Ans 06opyAoBaHus, nia-
HUPYEMOrO0 K YCTaHOBKe, NPy OTCYTCTBUM CEPUITHO BbIMYCKAEMOro 060pyA0BaHUS.

7.2.6 TpaHcdopmaTopbl TOKa M KOMMYyTaLMOHHble annapaTbl, NPensATCTBYHOLWME NPOBEAEHWIO NNaBku
rononepga, cnefyert 3allyHTUPOBaTb, 3aMEHUTb UM UCKMoUnTL u3 CIT.

7.2.7 Tlpn ncnosb30BaHUM TPaHCOPMATOPOB TOKa [ANA W3MEPEHWs TOKa MaBkM WX Harpyska aornycka-
eTcAa B npefenax, obecneymsarowmnx Tpebyemyto TOUHOCTb N3MEPEHWIA.

7.2.8 Ha Bpemsa nnasBku rononefa MOCTOAHHbLIM TOKOM HeO06X0AMMO OTK/IYaTb BCe 3/1eKTPOMarHUTHbIe
TH, Ha KOTOpbIX MOABMASAETCA TMOCTOAHHOE HanpsXXeHue, AN WCKIIYEHUA WX NoBpexaeHus. Bo3MoxHO noga-
KntoyeHne TH uyepe3 670K KOHAEHCATOPOB M PE3UCTOPOB WM NPUMEHEHME €eMKOCTHbIX TH, He Tpebdyrmx
OTK/IIOYEHWSA NpY Nnaske.
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7.2.9 Heob6xoAMMo NpoBepsTb BCE TeXHUUECKMe CpeacTBa YCTaHOBKM, BK/IOYasi CPeAcTBa KOHTPONA U
ynpaBe/ieHusi, B T. 4. CPeACTBA CAMOANArHOCTUKM.

8 PeneiiHas 3allmTa cxem nnaBKu ronosnega

8.1 B CII nepemeHHbIM TOKOM Ha mnpoBofax J1QIN cornacHo cxemam (CM. pUCYHKM 2, 3) M Ha rpo3o-
3alWKnTHBIX Tpocax J1M cornacHo cxemam (CM. pUCyHOK 4) ansa 3awutbl OT MexaydasHbix K3 1 3ambikaHuii
npoBoja WM Tpoca Ha 3em/io criefyeT MPUMEHsTb MakCUMaslbHylo TOKOBYIO 3awuTy (nogknoyaertcs k ATg).
HacTpoliky TOKOBOW 3awwmuTbl / Heobx04VMMO BbIMOMHATL C YYEeTOM Heob6XO0AMMOCTM OTCTPOMKM OT Makcu-
MaslbHOro TOKa M/iaBKu

HT3

'max =1>2-u (53)

8.2 B CIIIF nepeMeHHbIM TOKOM Ha MpPOBOAAx M rpo303aluTHbIX Tpocax JIQIN cornacHo cxemam [CM. pu-
CYyHkn 2a)—wn), 3), 5a), 56)] ans 3awmTbl OT 06pbIBa NpoBoga A Tpoca 6e3 K3 mamM ¢ 3ambikaHMeM Ha 3emo
yepe3 60/bLIOE NEPEXOAHOE COMPOTMB/IEHUE CNedyeT MNPUMEHSTb MVHUMa/IbHYH0 TOKOBYH 3awuTy (MOAKMH-
yaetca K [AT;). HacTpoliky MWHUMasIbHOV TOKOBOW 3aluThl CefyeT BbINOMHATL C YY4ETOM Heo6X0oAMMOCTY
OTCTPOWKN OT MUHUMaJ/IbHOIO TOKa M1aBKn /mjn N BblUMCAATL NO chopmyne

'min = °,° "nn- (54)

8.3 B CINI nepemeHHbIM TOKOM Ha mnposogax JI3M no cxeme BCTPEYHOro BKIKYEHWUS ¢ha3 CcoracHo
cxeme (CM. pucyHok 3) Ha 060oux KoHUax SIS fO/KHbI NPUMEHATb Criefytolmne BUabl 3aLuT:

- [OBYXCTYNEeHYaTyl) Hanpas/ieHHYI0 [AUCTAHUMOHHYIO 3awmTy OoT MexaydasHblx K3 B TOM criyyae, ecnu
TokOBas 3awmta OT wMexaydasHbix K3 He ob6ecneumBaeT Tpebyemoli UyBCTBUTENbHOCTM (NOAKYaeTCcs K
OT,);

- [BYXCTyMNeH4yaTyl0 TOKOBYH 3awuty OT MexaydasHbix K3 1 3amblkaHun nposofa Ha 3emio (MOAK/IIo-
yaetca K AT n AT,);

- OfHOCTYNeH4YaTyl0 TOKOBYIO 3alluTy Hy/NeBONM MOCNefoBare/lsHOCTM OT 3amblkaHWsA MNpoBoAa Ha 3emslio
(noakntovaetca K AT,).

8.4 B CIMT NOCTOAHHbIM TOKOM Ha NpPOBOJAaX W rpPo303alUMTHbIX TpOCax COrlacHO CXemMam [CM. PUCYH-
Kn 4a)—n), 6a)—B)] B COCTaB YCTPOICTB PesieinHol 3awmnTbl A0/DKHbI BXOAUTL Cneaytolime ycTponcTaa:

- MakcMmasibHas TOKOBas 3awuTa Ha CTOpPOHe nepemeHHoro Hanpsbkenus YT, koTopas fgeicTByeT Ha
oTKoYeHve Bbikaovatena YMT npu mexaydasHbix K3 # 3ambikaHusX nNpoBofja wunu rpo3os3allyMTHOro Tpoca
Ha 3emn. HacTpoiiky MakCcumManibHON TOKOBOW 3alMTbl CreAyeT BbIMOMHATb C y4eToOM HeobXxogumocTu OT-
CTPOWKN OT HaYaNIbHOrO TOKa NAaBKv NPY MUHUMa/TbLHO TemnepaType nposoAa (noAxoyaeTcs K AT, n ATy);

- peneiHas 3awuTta OT K3 Ha 3emn, ycTaHaB/vMBaemasi B LENV 3aWwuTHOro 3asemneHus noswca YT,
KoTopas [feilicTByeT Ha OTK/IuveHue BblkMovaTens YMI npu 3aMmblkaHUAaX NpoBOAa WM PO303alMTHOrO Tpoca
Ha 3emnio (nogkntoyaetcs K AT);

- MuHMMasIbHAs TOKOBas 3aluMTa, KoTopas [eilcTByeT Ha OTkIuveHue BbikaovaTens YNNI npu obpbiBe
nposoga wau rpososawmntHoro tpoca 6e3 K3 uau c 3ambikaHWeM Ha 3eM/io Yepe3 60/iblioe MNepexofHoe Co-
NPOTMB/IEHME, a Takke Mpu OTKIYeHMn BTopoi YIMI, ecnu ana nnaeBku rofnonefa ucnonb3ywTca ase YMI
no KoHuam J13MN. HacTpoliky MWHMMa/IbHON TOKOBOI 3awWuMTbl criefyeT BbIMNONHATL C y4eTOM HeobXoAMMOCTH
OTCTPOWKM OT MUHWMa/IbHOTO TOKa MMaBkM MPW MakcuMasnbHoOV TemnepaType npooja (nogknovaetcs K AT,
m ATo);

- peneiHasa 3awmTa OT npo6os nneva BY, koTopas [o0/HKHA BbISBNATL NPo6oi nneda BY. ®yHkuun 3a-
WUTbl OT Npobos njeya ¥ BHYTPEHHUX HeucnpasHoCTel ynpasnsemoit BYTMI AO/MKHbI BbIMNOSIHATLCA CUCTEMON
ynpaBneHuss Tupuctopamm BM. [aHHas 3awuta Ao/bkHa [AeiicTBOBaTb Ha  OTK/IKUYEHMEe noBpexaeHHol YMr
[pna Heynpasnsiemoii YMI — BbIKAOYATEM Ha BbICLWWEW CTOPOHE CUMNOBOrO TpaHcdopmartopa (aBTOTpaHC-
dopmartopa), nutawowero BY; gna ynpaensemoii BYMI — BblkAYaTeieM C HU3LWENR CTOPOHbI TpaHcdopma-
Topa (aBTOTpaHcdopmartopa), nuTawowero YMI, nocne 3akpbiTvs TupuctopoB BYMI ¢ MNOMOLWbLIO CUCTEMBI
ynpasnexHna Ttupuctopamu] (nogknwyvaeTcs K ATy, w AOT,); peneiiHyio sawmty ynpasnsemoi BY cneayet fo-
NoAHATL 3awuTamMu, O0OYC/MOBMEHHbIMX CBOWCTBaMM TUPUCTOPOB. Cuctema ynpaenenuss BYIMT pgomkHa ob6e-
cneuvBaTb OTCYTCTBME anepuoauyeckolt cocTas/isloweid npv BkIodeHun BYTIT, ynpexgawowe 3anupatb UM-
NyNbCbl ynpasneHusa npu otkawveHnn BYTT BobikntovaTenem.

8.5 BYTII, kak npaBun/io, AO/HKHbI UMETb 3aLUnTbI:

- NPV HECUMMETPUM NUTatoLLEen ceTn (06pbIB hasbl);
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- NpV OTKIKOYEHUUN (HELOMYCTMMOM CHVDKEHMMN HAMNPSHKEHUS) CETU COBCTBEHHBIX HYX[;

- OT neperpeBa BEHTUNEWN;

- MUHMMa/IbHOro Toka (06pbIB B LLenu NOCTOSIHHOIO TOKAY);

- MakCUMaJslbHOro TOKa;

- HapylweHus KOMMyTauuu BeHTuNel (NpoBepka COOTBETCTBMSA BEKTOpa WMMY/IbCOB BEKTOPY (hasHbIX
TOKOB);

- Npu BO3HWKHOBEHUM B NGO M3 (ha3 CBEPXTOKOB cuctema ynpasneHus BYMI pomkHa 3anvpatb UM-
nynbCbl yNpaBfeHWs U MNpu HenpekpalieHuy Toka nojaBaTb CUrHasl Ha OTKIl4YeHue BbikivaTens BY ot cetu.
Cuctema ynpaBneHWs [O/MKHA CHYMaTb WMMY/bCbl YNpaBfeHus Mpu  YCTONYMBOM CHWDKEHMU  BbINPSAMIEHHOTO
TOKa,;

- pekomeHayeTcs npuMmeHeHne anddepeHynanbHon 3awmTbl BYTT oT cBepxTOKa.

8.6 B CII NOCTOAHHbIM TOKOM Ha CTOPOHE MEepPeMEHHOro HanpshkeHust YMI ¢ Hu3weli CTOpPOHbl TpaHC-
popmaTopa (aBTOoTpaHcopmaTopa), nutawowero YN, [o/mMkHbI ObiTb YCTAHOBAEHbI TpaHcdOpMaTopbl Toka C
3a30poM (pas3pesHbiM MarHMTOMpPOBOAOM) A1 OTCTPOMKM OT HacblWEeHUs CepAedHrMka TpaHcopmaTopa Toka
aneproanyeckon cocTaB/AOLLEN TOKA B aBapuUiiHOM pexnme.

8.7 MwukponpoueccopHble cucTembl ynpasneHua BYIT [go/mxHbl MMETb BO3MOXHOCTb 3a4aHusa  NuiaHu-
pyemoro CconpoTuB/ieHWS MNPOBOAOB BJ1 C uenbil opraHuM3auuMm curHanmMsaumm n 3awuTbl NpU 3amblkaHUM npo-
BOZOB Apyr Ha Apyra Win Ha 3eM/0 B NpoLecce NPOBeAEHNS NaBKu.
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Tabnumubl pacyeTHbIX BEIMUUH A1 NTPOBOAOB Mapku ACY)

A.1TMposog AC 70/11

Tabnuua A. 1.1 — MakcumasibHO A0oNyCTUMBIV TOK 1., , A

Temnepatypa Bo3gyxa 9g, °C

CKopocTb BeTpa npu rononese y, Mic

2 5 10 15
HanpasneHue Betpay = 0°

0 417 510 597 657

-5 428 523 613 674

-10 438 536 629 691

-15 448 549 644 708

-20 458 561 658 724

HanpasneHwue BeTpa \y = 90°

0 543 672 792 874

-5 558 690 814 897

-10 571 707 835 920

-15 585 724 855 943

-20 598 741 874 964

Tabnuua A. 1.2 — Kputnueckas TosLmMHa CTEHKN rosionega pr p MM
CKopocTb BeTpa npw rononee v, m/c
Temnepatypa Bo3gyxa &, °C

2 5 10 15

0 38 56 77 93

-5 35 53 74 90

-10 32 48 69 86

-15 29 45 65 83

-20 26 41 60 78

Ta6numua A. 1.3 — Tok npodunakTmyeckoro nogorpesa /. ,, A, Npu HanpaeneHuy setpa Ky = 90°
CkopocTb BeTpa npu rononese v, m/c
Temneparypa Bo3gyxa 9g, °C

2 5 10 15

0 99 123 146 162

-5 214 267 317 350

-10 279 348 413 456

-15 336 420 498 550

-20 385 481 570 630

1) Mapkun no FOCT 839.
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Tabnuua A. 1.4 — Tok 60-MUHYTHOIA NnaBku /(g,), A, Npu HanpasneHun BeTpay = 90°

TemnepaTtypa Bo3gyxa
3, °C

CKopocTb BeTpa npy rononeae u, Mic

2 5 10 15 20 25 30
To/WMHA UNIMHAPUYECKOV CTEHKW FONTONEAHOrO OT/IOXKEHUS b, = 5 MM
0 176 188 199 207 213 218 222
-5 230 260 288 308 322 335 346
-10 274 316 356 384 406 427 446
-15 311 364 414 450 482 508 531
-20 345 407 466 512 548 578 604
TosWMHE LUINHAPUYECKON CTEHKW FO/I0/1I€4HOT0 OT/IOXEHNA b, = 10 MM
0 231 239 247 252 256 260 263
-5 274 298 320 335 346 355 364
-10 312 347 379 401 418 433 449
-15 346 390 431 460 485 512 534
-20 376 429 478 516 552 582 608
TosMHE LNINHAPUYECKON CTEHKW FO/I0/1€HOr0 OT/IOKEHNA b, = 15 MM
0 275 281 287 291 295 297 299
-5 313 332 350 362 371 379 385
-10 347 376 403 421 436 448 458
-15 377 415 451 475 494 515 537
-20 406 452 494 524 556 586 611
ToNWMHA UMAVHAPUYECKON CTEHKM TO10/1IE4HOI0 OTNI0XEHUA b = 20 MM
0 313 318 323 326 329 331 333
-5 347 363 378 389 396 403 408
-10 379 403 427 443 455 465 474
-15 407 440 471 492 508 523 541
-20 434 474 512 538 561 590 615
To/MHE LNINHAPUYECKON CTEHKW FO/10/1€4HOT0 OT/IOXKEHNSA b, = 30 MM
0 377 381 385 388 389 391 392
-5 407 420 431 439 445 450 454
-10 435 455 473 485 495 503 509
-15 461 488 512 528 541 551 561
-20 486 518 549 569 585 600 623
TosWMHE LNINHAPUYECKON CTEHKW FO/I0/1€HOT0 OT/IOXKEHNA b, = 40 MM
0 432 436 439 440 442 443 444
-5 459 469 479 485 490 493 497
-10 485 501 516 526 534 540 545
-15 510 531 552 565 575 583 591
-20 533 560 585 601 614 625 635
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Temnepatypa Bo3gyxa 9, °C

CKopoCTb BETPa Npy roNonese v, Mic

2 5 10 15
HanpasneHue Betpay = 0°
0 456 555 649 712
-5 467 569 666 731
-10 478 583 682 750
-15 489 597 699 768
-20 500 610 714 785
HanpaeneHue BeTpay = 90°
0 590 729 858 946
-5 606 748 881 971
-10 621 767 904 996
-15 636 785 925 1020
-20 650 803 947 1043
Tabnuua A.2.2 — KpuTuueckas To/LmMHa CTEHKU rofionesa pr p MM
CKopoCTb BETPA Npw rosioneae m/c
Temneparypa Bosgyxa 9g, °C
2 5 10 15
0 33 50 68 81
-5 30 45 65 78
-10 27 42 60 75
-15 26 39 57 72
-20 23 36 53 68
Tabnuua A.2.3 — Tok npodinnakTuieckoro nogorpesa /, ,, A, Npu HanpasieHun seTpay = 90°
CkopocTb BeTpa npu rononese v, m/c
Temnepatypa Bo3gyxa 9g,°C
2 5 10 15
0 107 133 158 175
-5 231 289 342 378
-10 302 376 446 493
-15 364 454 538 594
-20 416 520 616 681
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Tabnuua A.2.4 — Tok 60-MuHYTHOI Nnasku /() A, Npy HanpaeneHun setpay = 90°

TemnepaTtypa Bo3gyxa

CKopoCTb BETpa npu rosionese mic

% °C 2 5 10 15 20 25 30
TonwWwmHa LMNNHAPUYECKON CTEHKM FON0MEAHOI0 OT/IOKEHUA b, = 5 MM
0 201 213 225 233 240 245 250
-5 257 289 319 340 355 368 380
-10 303 349 391 421 443 463 482
-15 343 400 453 489 520 549 574
-20 379 445 507 553 592 624 653
TonmHa UMNUHAPNYECKON CTEHKM FON0NEAHOI0 OT/IOKEHNA b, = 10 Mm
0 265 273 282 287 292 295 299
-5 310 334 358 373 386 396 404
-10 349 386 420 444 461 476 490
-15 385 431 475 505 529 552 576
-20 416 472 525 561 595 628 655
TonWMHa UMNUHAPNYECKO CTEHKM FON0NEAHOI0 OT/IOKEHUA b, = 15 MM
0 317 323 330 334 337 340 342
-5 355 375 394 407 417 425 432
-10 390 421 450 469 484 496 507
-15 422 462 500 525 545 561 579
-20 452 500 545 576 602 631 658
ToNwmMHa UMANHAPUYECKON CTEHKM TO10/IEAHOT0 OTNIOXEHUA b, = 20 MM
0 361 367 372 375 378 380 382
-5 396 413 429 439 448 454 460
-10 428 454 479 495 508 519 527
-15 457 492 525 546 563 577 590
-20 485 527 567 594 615 635 662
TonwwmHa UMNUHAPNYECKON CTEHKM FON0NEAHOI0 OT/IOKEHUA b, = 30 MM
0 437 441 445 447 449 451 452
-5 466 479 491 499 505 510 514
-10 494 515 534 547 557 564 571
-15 521 548 574 591 604 615 624
-20 546 580 611 633 649 663 675
TonWMHA UMNUHAPNYECKO CTEHKM FON0NEAHOI0 OT/IOKEHUA b, = 40 MM
0 501 504 507 509 511 512 513
-5 528 538 548 554 559 563 566
-10 553 570 586 596 604 610 615
-15 577 600 621 635 646 654 661
-20 600 629 655 672 685 696 706
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A.3 Nposopg AC 95/16

Tabnuua A.3. 1 — MakcumasibHO fonyCTUMbIA ToK /, , A

CkopocTb BeTpa npu rononese v, m/c

Temnepatypa Bo3gyxa 9g, °C
2 5 10 15

HanpasneHue Betpay = 0°

0 518 633 740 813
-5 532 649 760 835
-10 544 665 779 856
-15 557 681 798 877
-20 569 696 816 897

HanpaeneHue Betpay = 90

0 674 832 981 1081
-5 691 854 1007 1110
-10 708 876 1033 1138
-15 725 897 1057 1166
-20 741 917 1082 1193

Tabnuua A.3.2 — Kputuyeckas To/WmUHA CTEHKM rononega b, - MM

CKopoCTb BETpa npu rosionieie v, M/c

Temnepartypa Bo3gyxa 9, °C
2 5 10 15
0 35 53 72 87
-5 32 48 68 83
-10 29 45 65 80
-15 27 42 60 7
-20 24 38 57 72

Tabnuua A.3.3 — Tok npodmnakTuyeckoro nogorpesa /. , A, npu HanpasfeHun BeTpa ip = 90°

nn’

CKopocTb BeTpa npu rononese m/c
Temneparypa Bo3gyxa &,, °C
2 5 10 15
0 122 153 181 200
-5 264 330 391 433
-10 345 430 510 564
-15 416 519 615 680
-20 476 594 704 778
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Tabnuua A.3.4 — Tok 60-MuHYTHOI Nnasku /(4,), A, Npy HanpaeneHun setpay = 90°

TemnepaTtypa Bo3gyxa
3,.°C

CKopocTb BeTpa npy rononeae u, M/c

2 5 10 15 20 25 30
TosWMHA UNIMHAPUYECKOV CTEHKM FONIONEAHOrO OT/IOKEHUS b, = 5 MM
0 224 238 252 262 269 275 281
-5 290 326 361 385 403 418 431
-10 343 395 444 478 504 528 551
-15 389 454 515 557 595 628 656
-20 430 506 578 632 677 714 747
To/WMHE LNMINHAPUYECKOI CTEHKW FO/I0/1€4HOTO0 OT/IOXEHNA b, = 10 MM
0 295 305 314 321 326 330 334
-5 348 376 403 421 435 446 456
-10 393 435 475 502 523 541 557
-15 434 488 538 573 601 631 659
-20 471 535 596 639 681 719 750
TosWMHE LUINHAPUYECKON CTEHKW FO/I0/1€HOT0 OT/IOXKEHNA b, = 15 MM
0 352 360 367 372 376 379 382
-5 398 421 443 457 469 478 486
-10 438 474 507 530 547 561 574
-15 475 522 565 594 617 638 663
-20 510 566 618 654 686 723 754
ToNWMHA UMAVHAPUYECKON CTEHKM TO10/1IE4HOI0 OTNI0XEHUA b = 20 MM
0 401 407 413 418 421 423 426
-5 442 461 480 492 502 509 516
-10 479 510 539 558 573 585 595
-15 514 554 592 617 637 654 669
-20 546 595 641 672 697 727 758
TosWMHE LNINHAPUYECKOI CTEHKW FO/I0/1I€4HOT0 OT/IOXEHNSA b, = 30 MM
0 485 489 494 497 499 501 502
-5 520 535 549 558 565 571 576
-10 553 577 599 614 625 634 642
-15 584 616 646 666 681 693 704
-20 613 653 690 714 733 750 767
TosWMHE LNNNHAPUYECKON CTEHKW FO/I0/1€HOT0 OT/IOKEHNA b, = 40 MM
0 556 560 563 565 567 569 570
-5 587 600 611 618 624 628 632
-10 618 637 655 667 676 684 690
-15 646 673 697 714 726 736 744
-20 674 707 737 757 773 786 797
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FOCT P 59965—2021

A.4 Mpoeopa AC 95/141

Tabnuua A.4.1 — MakcumMaibHO AOMYCTUMBIA TOK /,, , A

CkopocTb BeTpa npu rononese v, m/c

Temnepatypa Bo3gyxa 9g, °C
2 5 10 15

HanpasneHue Betpay = 0°

0 566 687 802 880
-5 581 705 823 903
-10 594 722 844 926
-15 608 739 863 948
-20 621 755 883 969

HanpasneHue Betpay = 90°

0 731 900 1059 1166
-5 750 924 1087 1197
-10 768 947 1114 1227
-15 786 970 1141 1257
-20 804 992 1167 1286

Tabnuua A.4.2 — Kputuueckas To/LLMHa CTEHKU rofionesa pr p MM

CKopocTb BeTpa npu rofionese v, m/c

Temneparypa Bosgyxa 9g, °C
2 5 10 15
0 30 44 60 72
-5 27 41 57 69
-10 26 38 54 66
-15 23 36 51 63
-20 21 32 48 60

Tab6nmua A.4.3 — Tok npodpunakTuyeckoro nogorpesa /, ,, A, npu HanpasneHuy setpay = 90°

CKopocTb BeTpa npu rononese m/c
Temneparypa Bo3gyxa &,, °C
2 5 10 15
0 131 164 195 215
-5 285 356 421 465
-10 372 464 549 607
-15 448 559 662 731
-20 513 640 758 838
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Tabnuua A.4.4 — Tok 60-MuHYTHOI Nnasku /(4,), A, Npy HanpaeneHun Betpa gj = 90°

TemnepaTtypa Bo3gyxa
3,.°C

CKopocTb BeTpa npy rononeae u, M/c

2 5 10 15 20 25 30
TosWMHA UNIMHAPUYECKOV CTEHKM FONIONEAHOrO OT/IOKEHUS b, = 5 MM
0 259 273 288 298 305 312 318
-5 326 364 401 426 445 461 475
-10 382 437 489 524 552 575 596
-15 430 499 564 608 643 675 706
-20 474 554 631 683 728 768 803
TosWMHE LUINHAPUYECKON CTEHKW FO/I0/1I€4HOT0 OT/IOXEHNA b, = 10 MM
0 345 354 364 371 376 380 384
-5 397 426 454 473 488 500 510
-10 444 488 530 558 580 598 614
-15 486 542 596 632 660 685 708
-20 525 592 656 700 735 771 806
TosWMHE LUNNHAPUYECKON CTEHKW FO/I0/1€HOT0 OT/IOKEHNA b, = 15 MM
0 412 420 428 433 437 440 443
-5 457 481 504 519 531 541 549
-10 498 535 570 593 611 626 639
-15 536 584 630 660 684 704 721
-20 572 630 685 722 751 777 809
ToNWMHA UMAVHAPUYECKON CTEHKM TO10/1IEAHOI0 OTNI0XEHUA b = 20 MM
0 471 477 483 487 490 493 495
-5 511 531 550 563 572 580 587
-10 548 580 610 629 644 657 668
-15 583 625 664 690 710 727 742
-20 616 667 715 747 772 793 814
TosWMHE LNINHAPUYECKON CTEHKW O/I0/1I€4HOT0 OT/IOXEHNSA b, = 30 MM
0 570 575 579 582 584 586 588
-5 604 619 634 643 650 656 661
-10 636 661 684 699 710 720 728
-15 667 700 731 751 767 779 790
-20 696 737 775 800 819 836 850
To/WMHE LUINHAPUYECKON CTEHKW FO/I0N1€AHOr0 OT/IOXKEHNA b, = 40 MM
0 570 575 579 582 584 586 588
-5 604 619 634 643 650 656 661
-10 636 661 684 699 710 720 728
-15 667 700 731 751 767 779 790
-20 696 737 775 800 819 836 850
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Tabnuua A.5.1 — MakcumaibHO AOMYCTUMBIA TOK /,, , A

OnekTpoTexHu4eckas bubnunoreka Anek.py
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CkopocTb BeTpa npy rononese 1, mic

Temnepatypa Bo3gyxa 9, °C

2 5 10 15
HanpasneHue Betpay = 0°
0 595 725 847 931
-5 610 744 870 955
-10 625 762 892 979
-15 639 780 913 1003
-20 653 797 933 1026
HanpasneHue BeTpay = 90°
0 771 952 1121 1235
-5 792 977 1151 1269
-10 811 1002 1181 1301
-15 830 1026 1209 1333
-20 849 1049 1237 1363
Tabnuua A.5.2 — Kputnueckas TonLlmMHa CTEHKU rofionesa pr p MM
CkopocTb BeTpa npu roonese v, m/c
Temneparypa Bosgyxa 9g, °C
2 5 10 15
0 33 50 68 83
-5 30 47 65 80
-10 27 42 62 75
-15 26 39 57 72
-20 23 36 54 69
Tabnuua A.5.3 — Tok npodonnakTuieckoro nogorpesa /, ,, A, Npu HanpasneHun setpa 1/ = 90°
CkopocTb BeTpa npu roionee 1, M/c
Temnepartypa Bo3gyxa 9, °C
2 5 10 15
0 139 174 207 228
-5 302 377 447 494
-10 394 492 583 644
-15 475 593 703 776
-20 544 679 805 889
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Tabnuua A.5.4 — Tok 60-MuHYTHOI Nnasku /(4,), A, Npu HanpaeneHun setpay = 90°

TemnepaTtypa Bo3gyxa
3, °C

CKopocTb BeTpa npy rononeae u, Mic

2 5 10 15 20 25 30
To/WMHA UNIMHAPUYECKOV CTEHKW FONTONEAHOrO OT/IOXKEHUS b, = 5 MM
0 262 277 293 304 312 320 325
-5 336 377 416 443 464 481 496
-10 396 455 511 549 579 604 630
-15 448 522 591 639 680 717 749
-20 495 581 663 722 773 816 853
ToNWMHA UMTMHAPUYECKOV CTEHKW FO/I0NIEAHOTO OT/IOXEHNA b, = 10 MM
0 346 356 367 375 381 385 389
-5 404 436 466 487 503 516 527
-10 455 503 548 579 603 622 640
-15 501 563 620 659 690 721 753
-20 544 617 685 733 778 820 857
TosWMHE LUNNHAPUYECKON CTEHKW FO/I0/1€HOT0 OT/IOKEHNA b, = 15 MM
0 413 421 430 435 440 443 446
-5 463 489 514 531 544 554 563
-10 509 549 587 612 632 648 662
-15 551 603 652 685 711 733 757
-20 590 653 712 752 786 825 861
ToNWMHA UMAVHAPUYECKON CTEHKM TO10/1IE4HOI0 OTNI0XEHUA b = 20 MM
0 471 478 484 489 493 496 498
-5 516 538 559 573 584 592 599
-10 558 592 625 646 663 676 688
-15 596 642 684 713 735 754 770
-20 633 688 740 775 803 830 865
To/NWMHA UMIMHAPUYECKOV CTEHKW FONI0NEAHOrO OT/IOXEHNA b, = 30 MM
0 569 574 579 583 585 587 589
-5 608 625 641 651 659 665 671
-10 644 671 697 713 726 736 745
-15 679 715 749 771 788 802 814
-20 712 756 798 825 847 865 882
To/WMHE LUINHAPUYECKON CTEHKW FO/I0N1€AHOr0 OT/IOXKEHNA b, = 40 MM
0 653 657 661 663 665 667 668
-5 688 701 714 722 728 733 738
-10 721 743 763 777 787 795 802
-15 753 782 810 828 842 853 863
-20 783 820 854 877 894 909 921
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CKopocTb BeTpa npu rononese v, m/c

Temnepartypa Bo3gyxa 9, °C

2 5 10 15
HanpaBeneHue Betpay = 0°
0 592 722 844 927
-5 608 740 866 951
-10 622 759 888 975
-15 636 776 909 998
-20 650 794 929 1021
HanpasneHue BeTpay = 90°
0 768 948 1116 1230
-5 788 973 1146 1263
-10 808 998 1175 1295
-15 827 1021 1204 1327
-20 845 1045 1231 1357
Tabnuua A.6.2 — Kputnueckas To/LmMHa CTEHKU rofionesa pr p MM
CkopocTb BeTpa npu rononege y, m/c
Temneparypa Bosgyxa 9g, °C
2 5 10 15
0 33 50 68 81
-5 30 45 65 78
-10 27 42 60 75
-15 26 39 57 72
-20 23 36 54 68
Tabnmua A.6.3 — Tok npodpunakTnueckoro nogorpesa /., A, npu HanpasneHuy setpay = 90°
CKOpOCTb BeTpa npu rononeae Vp m/c
Temnepatypa Bo3gyxa 9, °C
2 5 10 15
0 139 173 206 227
-5 301 376 445 492
-10 392 490 580 641
-15 473 590 699 773
-20 541 676 801 885
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Tabnuua A.6.4 — Tok 60-MuHYTHOI Nnasku /(g,), A, Npy HanpaeneHun setpay = 90°

TemnepaTtypa Bo3gyxa
3, °C

CKopocTb BeTpa npy rononeae u, Mic

2 5 10 15 20 25 30
To/WMHA UNIMHAPUYECKOV CTEHKW FONTONEAHOrO OT/IOXKEHUS b, = 5 MM
0 261 277 292 303 312 318 325
-5 334 375 415 442 462 479 494
-10 394 453 509 547 576 602 627
-15 446 520 589 636 677 714 746
-20 493 579 660 719 770 812 849
TosWMHE LUINHAPUYECKON CTEHKW FO/I0/1I€4HOT0 OT/IOXEHNA b, = 10 MM
0 345 356 366 374 380 384 389
-5 403 435 465 485 501 514 525
-10 454 502 547 577 600 620 638
-15 500 561 618 657 688 718 749
-20 542 614 683 730 774 816 852
TosWMHE LUNNHAPUYECKON CTEHKW FO/I0/1€HOT0 OT/IOKEHNA b, = 15 MM
0 412 420 429 435 439 442 445
-5 462 488 513 529 542 552 561
-10 508 547 585 610 630 646 660
-15 549 601 650 683 708 730 753
-20 588 650 709 749 782 821 857
ToNWMHA UMAVHAPUYECKON CTEHKM TO10/1IE4HOI0 OTNI0XEHUA b = 20 MM
0 470 477 484 488 492 494 497
-5 515 537 557 571 582 591 598
-10 556 591 623 644 661 674 686
-15 595 640 683 711 733 751 768
-20 631 686 738 772 800 826 861
To/WMHE LNINHAPUYECKON CTEHKW rO/10/1I€4HOTO OT/IOXEHNSA b, = 30 MM
0 568 573 578 581 584 586 588
-5 607 623 639 650 657 664 669
-10 643 670 695 711 724 734 743
-15 677 713 747 769 786 800 812
-20 710 754 795 823 844 862 878
TosWMHE LUINHAPUYECKON CTEHKW ONI0/1€HOTO0 OT/IOXKEHNSA b, = 40 MM
0 652 656 660 662 664 666 667
-5 686 700 712 721 727 732 736
-10 719 741 762 775 785 793 800
-15 751 780 808 826 839 851 860
-20 781 818 852 874 892 906 918
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Temnepatypa Bo3gyxa 9, °C

CKOpOCTb BETpa Npu rosionese mic

2 5 10 15
HanpasneHue Betpay = 0°
0 685 834 974 1069
-5 703 855 1000 1098
-10 719 876 1025 1125
-15 736 897 1049 1152
-20 752 917 1073 1178
HanpasneHue BeTpay = 90°
0 887 1094 1288 1418
-5 910 1123 1322 1457
-10 933 1151 1356 1494
-15 955 1179 1388 1530
-20 976 1205 1420 1565
Tabnuua A.7.2 — KpuTuueckas To/LmMHa CTEHKU rofionesa pr p MM
CkopocTb BeTpa npy rononefe v, m/c
Temnepartypa Bosgyxa 9g, °C

2 5 10 15

0 33 50 68 81

-5 30 45 65 78

-10 27 42 60 75

-15 26 39 57 72

-20 23 36 54 68

Tab6numua A.7.3 — Tok npodpunakTnyeckoro nogorpesa /, ,, A, npu Hanpasnexuy setpay = 90°
CkopocTb BeTpa Npu rononese v, m/c
Temneparypa Bosgyxa 9g, °C

2 5 10 15

0 160 200 237 262

-5 347 433 513 567

-10 452 565 669 739

-15 545 681 806 891
-20 624 779 924 1020
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Tabnuua A.7.4 — Tok 60-MuHYTHOI Nnasku /(4,), A, Npy HanpaeneHun setpay = 90°

TemnepaTypa Bo3gyxa

CKopoCTb BETpa npu rosionese mic

%, °C 2 5 10 15 20 25 30
TosWMHA LNNVHAPUYECKO CTEHKM rON0NEAHOI0 OT/IOKEHUS b, =5 MM
0 306 324 341 354 363 371 378
-5 390 436 482 512 536 556 573
-10 458 526 590 633 667 696 723
-15 517 602 682 736 780 823 860
-20 571 670 763 829 887 936 978
TonuwmHa UMNNHAPUYECKON CTEHKM rON0NEeAHOI0 OT/IOKeHNA b, = 10 MM
0 405 417 430 438 444 450 455
-5 471 507 542 565 583 598 611
-10 529 584 635 670 697 719 739
-15 581 651 717 761 796 828 863
-20 629 712 791 845 892 941 982
TonwuHa UNnHAPNYECKON CTEHKM rON10M1eAHOI0 OT/IOKEHUA b, = 15 MM
0 484 494 503 510 515 519 522
-5 541 571 599 618 632 644 654
-10 593 638 681 710 732 750 766
-15 640 699 755 793 822 847 870
-20 684 756 823 869 906 945 987
ToNwmHa UNMHAPUYECKOA CTEHKM FO10/1I€4HOT0 OTNIOXEHUA b, = 20 MM
0 552 560 568 573 577 580 583
-5 603 628 652 668 680 689 698
-10 650 689 726 751 769 785 798
-15 694 745 794 826 851 872 891
-20 735 798 857 897 928 956 992
TonwwmHa UNnHAPNYECKO CTEHKM r0N10M1eHOI0 OTIOKEHUA b, = 30 MM
0 668 674 680 683 686 688 690
-5 712 731 748 760 769 776 783
-10 752 783 811 830 845 856 866
-15 791 832 871 896 915 931 944
-20 828 879 926 957 981 1002 1020
TonwwmHa UNnHAPNYECKO CTEHKM r0N10M1eAHOI0 OTIOKEHUA b, = 40 MM
0 767 772 776 779 781 783 784
-5 806 821 835 845 852 857 862
-10 843 868 891 906 917 927 934
-15 878 912 943 964 979 992 1003
-20 912 954 993 1019 1038 1054 1068
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Tabnuua A.8.1 — MakcumMaibHO AOMYCTUMBIA TOK /,, , A
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Temnepatypa Bo3gyxa 9, °C

CKOpOCTb BETpa Npu rosionese mic

2 5 10 15
HanpasneHue Betpay = 0°
0 691 840 981 1077
-5 708 862 1007 1106
-10 725 883 1032 1133
-15 741 903 1057 1161
-20 757 923 1080 1187
HanpasneHue BeTpay = 90°
0 894 1102 1297 1429
-5 917 1131 1332 1467
-10 940 1159 1365 1504
-15 962 1187 1398 1541
-20 983 1214 1430 1576
Tabnuua A.8.2 — KpuTtunueckas To/LlmMHa CTEHKU rofionesa pr p MM
CkopocTb BeTpa npw rononefe v, m/c
Temneparypa Bosgyxa 9g, °C
2 5 10 15
0 32 47 65 78
5 29 44 62 75
-10 27 41 57 72
-15 24 38 54 69
-20 21 35 51 65
Tabnmua A.8.3 — Tok npodpunakTnyeckoro nogorpesa /., A, npu Hanpasnexuy setpay = 90°
CkopocTb BeTpa npw rononese v, m/c
Temnepartypa Bo3gyxa 9, °C
2 5 10 15
0 161 201 239 264
-5 349 436 517 571
-10 456 569 673 744
-15 549 685 812 897
-20 629 785 930 1028
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Tabnuua A.8.4 — Tok 60-MuHYTHOI Nnasku /(4,), A, Npy HanpaeneHun setpay = 90°

TemnepaTtypa Bo3gyxa

CKopocTb BeTpa npy rononeae u, Mic

s °C 2 5 10 15 20 25 30
To/WMHA UNIMHAPUYECKOV CTEHKW FONTONEAHOrO OT/IOXKEHUS b, = 5 MM
0 309 327 345 357 367 375 382
-5 393 440 486 517 540 560 577
-10 462 530 595 638 672 701 728
-15 522 607 687 742 786 829 866
-20 575 675 769 835 893 943 985
ToNWMHA UMTMHAPUYECKOV CTEHKW FO/I0NIEAHOTO OT/IOXEHNA b, = 10 MM
0 409 422 434 442 449 455 459
-5 476 512 547 571 589 604 616
-10 534 589 641 676 703 725 745
-15 587 657 723 767 803 834 870
-20 635 718 797 851 898 947 989
TosWMHE LNINHAPUYECKON CTEHKW O/I0/1€4HOTO OT/IOXKEHNA b, = 15 MM
0 490 499 509 515 520 524 528
-5 547 576 605 623 638 650 660
-10 598 644 687 716 739 757 773
-15 646 705 762 799 829 854 877
-20 690 762 830 876 913 952 994
ToNWMHA UMAVHAPUYECKON CTEHKM TO10/1IE4HOI0 OTNI0XEHUA b = 20 MM
0 559 567 574 579 583 587 589
-5 609 634 658 674 686 696 705
-10 656 696 733 758 777 792 805
-15 700 752 801 834 859 880 898
-20 741 805 864 904 936 964 998
To/WMHA UMIMHAPUYECKOV CTEHKW O/I0NEAHOrO OT/IOXEHNA b, = 30 MM
0 676 682 687 691 694 696 698
-5 719 738 756 768 777 784 791
-10 760 791 819 838 853 864 874
-15 799 840 879 904 923 939 953
-20 836 887 934 966 990 1010 1028
TosWMHE LUINHAPUYECKON CTEHKW ONI0/1€HOTO0 OT/IOXKEHNSA b, = 40 MM
0 776 780 784 787 790 791 793
-5 814 830 844 853 861 866 871
-10 851 876 900 915 926 936 944
-15 887 921 952 973 989 1001 1012
-20 921 963 1002 1028 1048 1064 1078
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Tabnuua A.9.1 — MakcumMaibHO AOMYCTUMBIA TOK /,, , A

OnekTpoTexHu4eckas bubnunoreka Anek.py
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Temnepatypa Bo3gyxa 9, °C

CKOpOCTb BETpa Npu rosionese mic

2 5 10 15
HanpasneHue Betpay = 0°
0 690 839 980 1076
-5 708 861 1006 1104
-10 724 882 1031 1132
-15 741 902 1055 1159
-20 757 922 1079 1185
HanpasneHue BeTpay = 90°
0 893 1100 1295 1426
-5 916 1129 1330 1465
-10 939 1158 1363 1502
-15 961 1186 1396 1539
-20 982 1212 1428 1574
Tabnuua A.9.2 — Kputnueckas To/LmMHa CTEHKU rofionesa pr p MM
CkopocTb BeTpa npu ronionege v, m/c
Temnepartypa Bosgyxa 9g, °C
2 5 10 15
0 30 45 62 74
-5 29 42 59 71
-10 26 39 56 68
-15 24 36 53 65
-20 21 33 48 62
Ta6nmua A.9.3 — Tok npodpunakTnyeckoro nogorpesa /., A, npu Hanpasnexuy setpay = 90°
CkopocTb BeTpa npw rononese v, m/c
Temnepartypa Bo3ayxa &, °C
2 5 10 15
0 161 201 238 263
-5 349 435 516 570
-10 455 568 672 743
-15 548 684 811 896
-20 628 784 929 1026
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Tabnuua A.9.4 — Tok 60-MuHYTHOI Nnasku /(4,), A, Npy HanpaeneHun setpay = 90°

TemnepaTtypa Bo3gyxa

CKopocTb BeTpa npy rononeae u, Mic

s °C 2 5 10 15 20 25 30
To/WMHA UNIMHAPUYECKOV CTEHKW FONTONEAHOrO OT/IOXKEHUS b, = 5 MM
0 310 328 345 358 367 376 383
-5 393 441 486 517 540 560 577
-10 462 530 595 638 672 701 727
-15 522 607 687 741 785 827 864
-20 575 675 768 834 892 941 983
ToNWMHA UMTMHAPUYECKOV CTEHKW FO/I0NIEAHOTO OT/IOXEHNA b, = 10 MM
0 411 423 435 444 450 456 460
-5 477 513 548 571 589 604 617
-10 535 589 641 676 703 725 745
-15 587 657 723 768 802 834 868
-20 635 718 797 851 897 945 987
TosWMHE LNINHAPUYECKON CTEHKW O/I0/1€4HOTO OT/IOXKEHNA b, = 15 MM
0 491 501 510 517 522 526 529
-5 548 577 605 625 639 651 661
-10 599 645 688 717 739 757 773
-15 647 706 762 800 829 854 877
-20 690 763 830 876 913 950 992
ToNWMHA UMAVHAPUYECKON CTEHKM TO10/1IE4HOI0 OTNI0XEHUA b = 20 MM
0 561 569 576 581 585 589 591
-5 611 636 660 675 688 697 706
-10 658 697 734 759 778 793 806
-15 702 753 802 834 859 880 899
-20 743 806 865 905 936 964 997
To/WMHA UMIMHAPUYECKOV CTEHKW rONI0NEAHOrO OT/IOXKEHNA b, = 30 MM
0 678 684 690 693 696 698 700
-5 721 740 758 770 779 786 792
-10 762 792 821 840 854 866 876
-15 801 842 880 905 924 940 954
-20 837 888 935 966 991 1011 1029
TosWMHE LNINHAPUYECKON CTEHKW O/I0/1€4HOTO OT/IOXKEHNA b, = 40 MM
0 779 783 787 790 792 794 795
-5 817 832 846 856 863 868 873
-10 854 878 902 917 928 937 945
-15 889 923 954 975 990 1003 1013
-20 923 965 1004 1030 1049 1065 1079

48

OnekTpoTexHu4eckas bubnunoreka Anek.py




A.10 NMposopg AC 185/24

Ta6nuua A. 10.1 — MakcMMasibHO fOoNyCTUMbIA TOK / , A

OnekTpoTexHu4eckas bubnunoreka Anek.py

FOCT P 59965—2021

Temnepatypa Bo3gyxa 9g, °C

CkopocTb BeTpa npu rosionese m/c

2 5 10 15
HanpasneHue Betpay = 0°
0 799 970 1132 1243
-5 819 995 1162 1276
-10 838 1019 1191 1307
-15 857 1043 1219 1339
-20 876 1066 1247 1369
Hanpasnexuve Betpa \|[/ = 90°
0 1032 1271 1495 1647
-5 1059 1305 1535 1691
-10 1085 1337 1574 1734
-15 1110 1369 1612 1776
-20 1135 1400 1649 1817
Tabnuua A.10.2 — KpuTtnyeckas TosLMHaA CTEHKU rofionesa pr p MM
CkopocTb BeTpa npw rosionege v, m/c
Temnepartypa Bo3gyxa 9, °C
2 5 10 15
0 30 45 62 74
-5 29 42 59 71
-10 26 39 56 68
-15 24 36 53 65
-20 21 33 48 62
Ta6nmuya A. 10.3 — Tok npodounakTuyeckoro nogorpesa /., A, npu Hanpasfexuy setpa y = 90°
CkopocCTb BETpa Npu rononese v, m/c
Temneparypa Bosgyxa 9g, °C
2 5 10 15
0 186 232 275 304
-5 403 503 595 658
-10 525 655 776 857
-15 633 790 935 1033
-20 725 904 1071 1184
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OnekTpoTexHu4eckas bubnunoreka Anek.py

FOCT P 59965—2021

Tabnuua A.10.4 — Tok 60-MUHYTHOIA NnaBku A, Npu HanpaBieHuy BeTpa y = 90°

Temneparypa Bozayxa CKopocTb BeTpa npy rononeae u, Mic

s °C 2 5 10 15 20 25 30
TosWMHA UNIMHAPUYECKOV CTEHKW FONI0NEAHOIO OT/IOKEHUS b, = 5 MM
0 363 383 404 418 429 438 446
-5 458 512 564 600 627 650 670
-10 537 615 689 739 778 811 841
-15 605 703 795 858 908 954 997
-20 667 782 889 964 1029 1086 1135
To/NWMHE LUINHAPUYECKON CTEHKW FO/I0/1I€HOTO0 OT/IOXEHNA b, = 10 MM
0 482 496 510 519 527 533 538
-5 557 598 638 665 686 703 718
-10 623 686 745 785 816 842 864
-15 683 763 839 890 930 965 1001
-20 738 834 924 986 1037 1090 1139
TosWMHE LNINHAPUYECKON CTEHKW rO/I0/1€HOTO0 OT/IOXKEHNA b, = 15 MM
0 577 588 598 606 611 616 620
-5 641 674 707 729 745 759 771
-10 700 752 801 834 860 881 899
-15 753 822 886 929 963 991 1016
-20 803 886 964 1016 1058 1097 1143
ToNWMHA UMAVHAPUYECKON CTEHKM TO10/1IE4HOI0 OTNI0XEHUA b = 20 MM
0 658 667 676 682 686 690 693
-5 716 744 771 789 803 814 824
-10 769 813 856 884 905 923 938
-15 818 877 933 970 999 1023 1044
-20 865 937 1005 1051 1086 1117 1149
To/MHE LNINHAPUYECKON CTEHKW FO/I0/1€4HOT0 OT/IOXKEHNA b, = 30 MM
0 797 803 810 814 817 820 822
-5 846 867 887 901 911 919 926
-10 891 926 959 981 997 1010 1021
-15 935 982 1026 1055 1077 1095 1110
-20 977 1035 1089 1125 1152 1175 1195
TosWMHE LNINHAPUYECKON CTEHKW FO/I0/1I€4HOTO OT/IOXKEHNA b, = 40 MM
0 914 920 925 928 930 933 934
-5 958 975 991 1002 1010 1017 1022
-10 999 1028 1054 1072 1085 1095 1104
-15 1039 1078 1114 1137 1155 1169 1182
-20 1078 1126 1170 1200 1222 1240 1256
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A.11 Nposopg AC 185/29

Tabnuua A. 11.1 — MakcuMasibHO fOonNyCTUMbIA TOK / , A

OnekTpoTexHu4eckas bubnunoreka Anek.py

FOCT P 59965—2021

CKopocTb BeTpa npu rononeae m/c
Temnepatypa Bo3gyxa 9g, °C
2 5 10 15
HanpasneHue Betpay = 0°
0 785 953 1113 1222
-5 805 978 1142 1254
-10 824 1002 1171 1285
-15 843 1025 1198 1316
-20 861 1048 1225 1346
Hanpasnexuve Betpa \|[/ = 90°
0 1014 1249 1470 1619
-5 1041 1282 1509 1662
-10 1066 1315 1547 1705
-15 1091 1346 1585 1746
-20 1116 1377 1621 1786
Tabnuua A. 11.2 — Kputnyeckas TosLMHA CTEHKN rofioneja prp MM
CkopocTb BeTpa npu rosionege v, m/c
Temneparypa Bosgyxa 9g, °C
2 5 10 15
0 30 45 62 74
-5 29 42 59 72
-10 26 39 56 69
-15 24 36 53 66
-20 21 33 48 62
Tab6nmuya A. 11.3 — Tok npodounakTuyeckoro nogorpesa /., A, npu Hanpasnexuy setpay = 90°
CkopocTb BeTpa npu rononese v, m/c
Temneparypa Bosgyxa 9g, °C
2 5 10 15
0 183 228 270 299
-5 396 494 585 647
-10 516 644 763 843
-15 622 776 920 1016
-20 713 889 1053 1164
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OnekTpoTexHu4eckas bubnunoreka Anek.py

Tabnuua A. 11.4 — Tok 60-My1HYTHO niasku 17, A, Npu HanpaeneHuy BeTpa y = 90°

TemnepaTtypa Bo3gyxa

CKopocTb BeTpa npy rononeae u, Mic

s °C 2 5 10 15 20 25 30
TosWMHA UNIMHAPUYECKOV CTEHKW FONI0NEAHOIO OT/IOKEHUS b, = 5 MM
0 357 376 396 410 421 431 438
-5 450 503 555 589 616 639 658
-10 528 604 677 727 765 797 826
-15 595 691 782 843 892 938 980
-20 656 768 874 947 1012 1067 1115
ToNWMHA UMTMHAPUYECKOV CTEHKW FONI0NEAHONO OT/IOXEHNA b, = 10 MM
0 473 487 500 510 518 524 529
-5 547 588 627 653 674 691 705
-10 612 674 732 771 802 827 849
-15 671 750 825 875 914 949 984
-20 725 819 908 969 1019 1072 1119
To/WMHE LNINHAPUYECKON CTEHKW O/I0/1€4HOTO OT/IOXKEHNA b, = 15 MM
0 566 577 588 595 600 605 609
-5 629 663 694 716 732 746 757
-10 687 738 787 820 845 866 883
-15 740 807 871 913 946 974 999
-20 790 871 947 999 1040 1078 1124
ToNWMHA UMAVHAPUYECKON CTEHKM TO10/1IE4HOI0 OTNI0XEHUA b = 20 MM
0 646 655 664 669 674 678 681
-5 703 730 757 775 789 800 809
-10 755 799 841 868 890 907 922
-15 804 862 917 953 982 1005 1026
-20 850 921 988 1033 1068 1098 1130
To/WMHA UMIMHAPUYECKOV CTEHKW FONI0NEAHOrO OT/IOXEHWA b, = 30 MM
0 782 789 795 799 802 805 807
-5 830 851 872 885 895 903 910
-10 875 910 942 963 979 993 1003
-15 919 965 1008 1036 1058 1076 1091
-20 960 1017 1070 1105 1132 1155 1175
To/MHE LUINHAPUYECKON CTEHKW FO/I0/1I€HOTO OT/IOXKEHNA b, = 40 MM
0 898 903 908 911 914 915 917
-5 941 958 974 984 992 999 1004
-10 982 1009 1035 1053 1065 1076 1084
-15 1021 1059 1094 1117 1135 1149 1161
-20 1059 1106 1150 1179 1201 1218 1234
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OnekTpoTexHu4eckas bubnunoreka Anek.py
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A.12 MNposopg AC 185/43

Tabnuua A. 12.1 — MakcuMasibHO AOonNyCTUMbIA TOK / , A

CkopocTb BeTpa npu rosionese m/c

Temnepatypa Bo3gyxa 9g, °C
2 5 10 15

HanpasneHue Betpay = 0°

0 805 977 1140 1251
-5 825 1002 1170 1284
-10 845 1027 1199 1316
-15 864 1051 1227 1347
-20 882 1074 1255 1378

Hanpasnexuve Betpa \|[/ = 90°

0 1039 1279 1505 1657
-5 1066 1313 1545 1702
-10 1092 1346 1584 1745
-15 1118 1378 1622 1787
-20 1143 1409 1660 1828

Tabnuua A. 12.2 — Kputnyeckas TosLMHA CTEHKM ronioneja pr p MM

CKopocTb BeTpa npu ronionese v, m/c

Temneparypa Bosgyxa 9g, °C
2 5 10 15
0 30 44 60 74
-5 27 41 57 71
-10 26 39 54 68
-15 23 36 51 65
-20 21 33 48 62

Tabnmua A. 12.3 — Tok npodounakTuyeckoro nogorpesa /., A, npu Hanpasnexuy setpa y = 90°

CkopocTb BeTpa npw rononese v, m/c
Temnepartypa Bo3ayxa 9, °C
2 5 10 15

0 187 233 277 306
-5 405 506 599 662
-10 529 659 781 862
-15 637 795 941 1040
-20 729 910 1078 1191
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Tabnuua A.12.4 — Tok 60-MUHYTHOIA NnaBku A, Npu HanpaBieHny BeTpa y = 90°

OnekTpoTexHu4eckas bubnunoreka Anek.py

TemnepaTtypa Bo3gyxa

CKopocTb BeTpa npy rononeae u, Mic

s °C 2 5 10 15 20 25 30
TosWMHA UNIMHAPUYECKOV CTEHKW FONI0NEAHOIO OT/IOKEHUS b, = 5 MM
0 368 388 408 423 434 443 451
-5 463 518 570 605 633 656 675
-10 542 621 695 745 785 817 847
-15 611 709 801 864 914 960 1003
-20 673 788 896 971 1035 1093 1141
To/NWMHE LUINHAPUYECKON CTEHKW FO/I0/1I€HOTO0 OT/IOXEHNA b, = 10 MM
0 489 502 516 526 534 540 545
-5 563 605 645 672 693 710 725
-10 630 693 752 793 824 849 872
-15 690 771 847 898 938 973 1007
-20 745 841 932 994 1044 1097 1145
TosWMHE LNINHAPUYECKON CTEHKW rO/I0/1€HOTO0 OT/IOXKEHNA b, = 15 MM
0 585 596 607 614 620 624 628
-5 649 683 715 737 754 767 779
-10 707 760 810 843 869 890 908
-15 762 830 895 938 971 1000 1025
-20 812 895 973 1025 1067 1105 1150
ToNWMHA UMAVHAPUYECKON CTEHKM TO10/1IE4HOI0 OTNI0XEHUA b = 20 MM
0 668 677 685 691 696 700 702
-5 725 753 780 799 812 824 833
-10 778 823 865 894 915 933 948
-15 828 887 943 980 1009 1033 1053
-20 874 947 1015 1061 1097 1127 1157
To/MHE LNINHAPUYECKON CTEHKW rONI0/1€4HOT0 OT/IOXEHNSA b = 30 MM
0 808 815 821 826 829 831 833
-5 857 879 899 912 923 931 938
-10 903 938 970 992 1008 1022 1033
-15 947 993 1037 1066 1089 1107 1122
-20 988 1046 1101 1136 1164 1187 1207
To/WMHE LUINHAPUYECKON CTEHKW FO/I0/1€HOTO0 OT/IOXKEHNA b, = 40 MM
0 928 933 938 941 944 946 948
-5 971 988 1005 1015 1023 1030 1035
-10 1013 1041 1068 1085 1098 1109 1117
-15 1052 1091 1127 1150 1168 1183 1195
-20 1090 1139 1184 1213 1235 1253 1269
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A.13 Nposog AC 185/128

Tabnuua A. 13.1 — MakcuMasibHO A4onNyCTUMbIA TOK / , A

OnekTpoTexHu4eckas bubnunoreka Anek.py

FOCT P 59965—2021

CkopocTb BeTpa npu rojioniede 1, m/c
Temnepartypa Bo3gyxa 9, °C
2 5 10 15
HanpasneHue Betpay = 0°
0 845 1023 1192 1308
-5 866 1050 1224 1342
-10 887 1075 1254 1376
-15 907 1100 1284 1408
-20 926 1124 1312 1440
Hanpasnexuve Betpa \|[/ = 90°
0 1088 1337 1571 1730
-5 1116 1372 1613 1776
-10 1143 1407 1654 1821
-15 1170 1440 1694 1865
-20 1196 1473 1733 1908
Tabnuua A.13.2 — Kputnyeckas TosLLMHaA CTEHKU rofionesa pr p MM
CkopocTb BeTpa npu rosioneae Vv, M/c
Temnepatypa Bo3gyxa g, °C
2 5 10 15
0 29 41 56 68
-5 26 39 53 65
-10 24 36 51 62
-15 21 33 48 59
-20 20 30 44 56
Tabnmua A.13.3 — Tok npodinnakTmyeckoro nogorpesa /, ., A, npyu HanpasneHun seTpay = 90°
CkopoCTb BeTpa npu rononese v, m/c
Temneparypa Bosgyxa 9g, °C
2 5 10 15
0 195 243 288 319
-5 423 527 625 690
-10 552 688 814 899
-15 665 829 981 1084
-20 761 949 1124 1242
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Tabnuua A. 13.4 — Tok 60-M1HYTHO N1aBku A, Npu HanpasieHun BeTpa y = 90°

OnekTpoTexHu4eckas bubnunoreka Anek.py

TemnepaTtypa Bo3gyxa

CKopocTb BeTpa npy rononeae u, Mic

s °C 2 5 10 15 20 25 30
TosWMHA UNIMHAPUYECKOV CTEHKW FONI0NEAHOIO OT/IOKEHUS b, = 5 MM
0 396 416 437 452 463 473 481
-5 493 549 603 640 668 692 713
-10 574 655 732 785 825 859 889
-15 646 747 843 908 959 1003 1046
-20 709 829 941 1017 1080 1139 1190
To/NWmHE LMINHAPUYECKOI CTEHKW FO/I0/1€4HOT0 OT/IOXEHNA b, = 10 MM
0 528 542 556 566 574 580 586
-5 604 646 687 715 737 755 770
-10 671 736 798 839 871 898 921
-15 733 816 895 948 989 1024 1056
-20 789 889 983 1046 1097 1144 1194
To/WMHE LUINHAPUYECKON CTEHKW FO/I0/1€HOr0 OT/IOKEHNA b, = 15 MM
0 633 644 655 662 668 673 677
-5 697 732 765 787 805 819 831
-10 757 810 862 896 922 944 962
-15 812 882 949 994 1028 1056 1082
-20 863 949 1029 1083 1126 1162 1198
ToNWMHA UMAVHAPUYECKON CTEHKM TO10/1IE4HOI0 OTNI0XEHUA b = 20 MM
0 723 732 741 747 751 755 758
-5 780 809 837 856 870 881 891
-10 834 880 923 953 975 993 1009
-15 884 945 1003 1041 1070 1095 1116
-20 932 1006 1077 1124 1160 1190 1219
To/MHE LNINHAPUYECKON CTEHKW rONI0/1€4HOT0 OT/IOXEHNSA b = 30 MM
0 876 882 889 893 896 899 901
-5 924 946 967 981 991 1000 1007
-10 970 1006 1039 1062 1078 1092 1103
-15 1014 1062 1107 1137 1160 1178 1194
-20 1056 1116 1172 1208 1237 1260 1280
TosWMHE LUINHAPUYECKON CTEHKW O/I0/1€HOT0 OT/IOXKEHNA b, = 40 MM
0 1006 1011 1016 1019 1022 1024 1026
-5 1049 1066 1083 1094 1102 1108 1114
-10 1090 1119 1146 1164 1177 1188 1197
-15 1130 1169 1206 1230 1248 1263 1275
-20 1168 1218 1263 1293 1316 1335 1350
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OnekTpoTexHu4eckas bubnunoreka Anek.py

FOCT P 59965—2021

A.14 Nposopg AC 240/32

Tabnuua A. 14.1 — MakcMMasibHO AOoNyCTUMbIA TOK / , A

CkopocTb BeTpa npu rosionese m/c

Temnepatypa Bo3gyxa 9g, °C
2 5 10 15

HanpasneHue Betpay = 0°

0 947 1147 1338 1467
-5 970 1177 1373 1506
-10 993 1206 1407 1544
-15 1016 1234 1440 1580
-20 1037 1261 1472 1616

Hanpasnexuve Betpa \|[/ = 90°

0 1220 1500 1764 1942
-5 1251 1540 1811 1994
-10 1282 1579 1857 2045
-15 1312 1616 1902 2095
-20 1341 1653 1945 2143

Tabnuua A. 14.2— Kputnyeckas ToJLLMHA CTEHKU rofionesa pr p MM

CKopocTb BeTpa npu ronionese v, m/c

Temneparypa Bosgyxa 9g, °C
2 5 10 15
0 29 42 57 69
-5 27 39 56 68
-10 24 38 53 65
-15 23 35 50 62
-20 20 32 45 59

Tabnuua A. 14.3 — Tok npodunakTnyeckoro nogorpesa /., A, Npy HanpaeneHuu setpay = 90°

nn’

CkopocTb BeTpa npw rononese v, m/c
Temnepartypa Bo3ayxa 9, °C
2 5 10 15

0 219 273 324 358
-5 475 592 702 775
-10 620 772 914 1010
-15 747 931 1102 1218
-20 855 1066 1263 1395

57

OnekTpoTexHu4eckasi bubnunoTeka Anek.py



FOCT P 59965—2021

Tabnuua A. 14.4 — Tok 60-MUHYTHOI N1aBku A, Npu HanpasieHun BeTpa y = 90°

OnekTpoTexHu4eckas bubnunoreka Anek.py

Temnepartypa Bo3ayxa CkopocTb BeTpa npw rosioniede v, m/c
s °C 2 5 10 15 20 25 30
TosWMHA UNIMHAPUYECKOV CTEHKW FONI0NEAHOIO OT/IOKEHUS b, = 5 MM
0 439 462 486 502 515 526 535
-5 549 612 673 715 747 773 797
-10 641 733 819 878 924 962 995
-15 721 835 943 1017 1074 1125 1175
-20 793 927 1054 1140 1213 1279 1337
To/NWmHE LMINHAPUYECKOI CTEHKW FO/I0/1€4HOT0 OT/IOXEHNA b, = 10 MM
0 584 600 617 628 636 644 650
-5 671 719 765 797 821 841 858
-10 747 820 890 937 973 1003 1029
-15 817 911 999 1059 1106 1146 1182
-20 881 993 1099 1170 1228 1284 1341
To/WMHE LNINHAPUYECKON CTEHKW FONI0/1€HOr0 OT/IOKEHNA b, = 15 MM
0 700 713 725 733 740 745 750
-5 774 813 850 875 895 911 925
-10 841 902 960 998 1028 1053 1074
-15 903 983 1058 1109 1148 1180 1209
-20 962 1058 1149 1210 1258 1300 1346
ToNWMHA UMAVHAPUYECKON CTEHKM TO10/1IE4HOI0 OTNI0XEHUA b = 20 MM
0 800 810 820 827 832 836 840
-5 865 898 929 950 967 980 991
-10 926 978 1027 1060 1086 1106 1123
-15 983 1052 1117 1161 1194 1222 1245
-20 1037 1122 1201 1254 1295 1330 1362
To/MHE LNINHAPUYECKON CTEHKW FO/I0/1€4HOT0 OT/IOXKEHNA b, = 30 MM
0 969 976 983 988 992 995 997
-5 1024 1049 1072 1088 1100 1109 1117
-10 1076 1117 1155 1180 1199 1214 1227
-15 1127 1181 1232 1265 1291 1312 1330
-20 1174 1242 1305 1346 1378 1405 1428
TosWMHE LUINHAPUYECKON CTEHKW FO/I0/1€HOT0 OT/IOXKEHNA b, = 40 MM
0 1112 1118 1124 1127 1130 1133 1135
-5 1161 1181 1200 1212 1222 1229 1236
-10 1208 1241 1272 1292 1307 1319 1329
-15 1254 1299 1340 1367 1388 1405 1419
-20 1298 1353 1406 1439 1465 1486 1504
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OnekTpoTexHu4eckas bubnunoreka Anek.py

FOCT P 59965—2021

A.15 Nposopg AC 240/39

Tabnuua A. 15.1 — MakcuMasibHO fOonNyCTUMbIA TOK / , A

CkopocTb BeTpa npu rosionese m/c

Temnepatypa Bo3gyxa 9g, °C
2 5 10 15

HanpasneHue Betpay = 0°

0 935 1133 1322 1449
-5 959 1163 1356 1488
-10 981 1191 1390 1525
-15 1003 1219 1423 1561
-20 1025 1245 1454 1596

Hanpasnexwve Betpa \|[/ = 90°

0 1205 1482 1743 1919
-5 1236 1521 1789 1970
-10 1267 1560 1835 2020
-15 1296 1597 1879 2069
-20 1325 1633 1922 2117

Tabnuua A.15.2 — Kputnyeckas TosLmMHa CTEHKU rofionesa pr p MM

CKopocTb BeTpa npu rononese v, m/c

Temnepartypa Bosgyxa 9g, °C
2 5 10 15
0 29 42 57 69
-5 27 39 54 68
-10 24 36 53 65
-15 23 35 50 62
-20 20 32 45 59

Tabnuua A.15.3 — Tok npodpmnakTnyeckoro nogorpesa /_ ., A, npy HanpasneHuy setpa 'y = 90°

nn’

CKopocTb BeTpa npu rononeje m/c
Temnepartypa Bo3gyxa 9, °C
2 5 10 15
0 216 270 320 354
-5 469 585 693 765
-10 612 763 903 998
-15 738 920 1089 1203
-20 845 1053 1247 1378

59

OnekTpoTexHu4eckasi bubnunoTeka Anek.py




FOCT P 59965—2021

Tabnuua A. 15.4 — Tok 60-M1HYTHO NiaBku A, Npu HanpasieHun BeTpa y = 90°

OnekTpoTexHu4eckas bubnunoreka Anek.py

Temnepatypa Bo3gyxa

CKopoCTb BETpa npu rosionese mic

%, °C 2 5 10 15 20 25 30
TosWMHA LNNVHAPUYECKO CTEHKM rON0NEAHOI0 OT/IOKEHUS b, =5 MM
0 433 456 480 496 509 520 529
-5 543 605 665 706 738 764 787
-10 633 724 809 867 912 950 983
-15 712 825 932 1004 1061 1112 1161
-20 783 916 1041 1126 1198 1264 1320
TonuwmHa UMNNHAPNYECKON CTEHKM rON0NEeAHOI0 OT/IOKEeHNA b, = 10 Mm
0 577 593 609 620 629 636 642
-5 663 710 756 787 811 831 848
-10 738 810 879 925 961 991 1016
-15 807 899 987 1046 1093 1132 1168
-20 870 981 1086 1156 1213 1269 1325
TonwmHa UNnHAPNYECKON CTEHKM r0N10M1eAHOI0 OT/IOKEHUA b, = 15 MM
0 692 704 716 724 731 736 741
-5 765 803 840 865 884 900 913
-10 831 891 948 986 1016 1040 1061
-15 892 971 1045 1095 1134 1166 1194
-20 950 1045 1135 1195 1243 1284 1330
ToNwmHa UNMHAPUYECKOA CTEHKM FO10/1I€4HOT0 OTNIOXEHUA b, = 20 MM
0 790 800 810 817 822 826 830
-5 855 887 918 939 955 968 979
-10 915 966 1015 1047 1072 1093 1110
-15 971 1039 1104 1147 1179 1207 1230
-20 1025 1108 1186 1239 1279 1314 1346
TonwwmHa UNnHAPNYECKO CTEHKM r0N10M1eHOI0 OTIOKEHUA b, = 30 MM
0 957 964 972 976 980 983 985
-5 1011 1036 1059 1075 1087 1096 1104
-10 1063 1103 1141 1165 1184 1199 1212
-15 1113 1167 1217 1250 1275 1296 1313
-20 1160 1227 1289 1330 1361 1387 1410
TonwwmHa UNnHAPNYECKO CTEHKM rON0M1eAHOI0 OT/IOKEHUA b, = 40 MM
0 1099 1105 1110 1114 1117 1119 1121
-5 1147 1167 1185 1197 1207 1214 1220
-10 1194 1226 1256 1276 1291 1303 1313
-15 1239 1283 1324 1351 1371 1388 1401
-20 1282 1337 1388 1422 1447 1468 1486
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A.16 MNposopg AC 240/56

Tabnuua A. 16.1 — MakcMMasibHO A4OoNyCTUMbIA TOK / , A

OnekTpoTexHu4eckas bubnunoreka Anek.py
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Temnepatypa Bo3gyxa 9g, °C

CkopocTb BeTpa npu rosionese m/c

2 5 10 15
HanpasneHue Betpay = 0°
0 953 1154 1346 1476
-5 977 1184 1381 1515
-10 1000 1213 1415 1553
-15 1022 1241 1449 1589
-20 1044 1268 1481 1625
Hanpasnexwve Betpa \|[/ = 90°
0 1227 1509 1774 1953
-5 1259 1549 1821 2005
-10 1290 1588 1867 2056
-15 1320 1625 1912 2106
-20 1349 1662 1956 2154
Tabnuua A. 16.2 — Kputnyeckas TosLLMHA CTEHKN rofioneja pr p MM
CkopocTb BeTpa npu ronionege v, m/c
Temnepartypa Bosgyxa 9g, °C
2 5 10 15
0 27 41 56 66
-5 26 38 53 63
-10 24 35 50 62
-15 21 33 47 59
-20 20 30 44 56
Tab6nmua A. 16.3 — Tok npodounakTnyeckoro nogorpesa /., A, npu HanpasfneHuy setpay = 90°
CKopocTb BeTpa npu rononese m/c
Temnepartypa Bo3gyxa 9, °C
2 5 10 15
0 220 275 326 360
-5 478 596 705 779
-10 623 776 919 1015
-15 751 936 1108 1224
-20 860 1072 1269 1402
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Tabnuua A. 16.4 — Tok 60-M1HYTHOI N1aBku A, Npu HanpasieHun BeTpa y = 90°

OnekTpoTexHu4eckas bubnunoreka Anek.py

Temnepatypa Bo3gyxa

oC

CKopoCTb BETpa npu rosionese mic

2

5

10

15

20

30

TonuwmHa UUIMHAPUYECKON CTEHKN rON0NE4HOI0 OT/IOXKEHUSA br =5Mm

0 444 467 491 508 521 531 541
-5 555 618 679 721 753 779 803
-10 647 738 826 884 930 969 1002
-15 727 842 950 1024 1081 1132 1181
-20 799 934 1061 1147 1219 1286 1344

TonuwmHa UMNNHAPNYECKON CTEHKM rON0NEeAHOI0 OT/IOKeHNA b, = 10 Mm

0 592 608 624 635 644 651 658
-5 678 726 773 805 829 849 866
-10 755 828 898 945 981 1011 1037
-15 824 918 1008 1068 1114 1154 1190
-20 888 1001 1107 1179 1237 1291 1348

TonwwmHa UNnHAPNYECKON CTEHKM r0N10M1eAHOI0 OT/IOKEHUA b, = 15 MM

0 710 722 734 743 750 755 759
-5 783 822 859 885 904 920 934
-10 850 911 969 1008 1038 1062 1084
-15 913 992 1068 1118 1157 1190 1219
-20 971 1068 1159 1220 1268 1310 1353

ToNwmHa UNMHAPUYECKOA CTEHKM FO10/1I€4HOT0 OTNIOXEHUA b, = 20 MM

0 811 821 831 837 843 847 851
-5 876 908 940 961 977 990 1001
-10 937 989 1038 1071 1096 1117 1135
-15 994 1063 1128 1172 1205 1232 1256
-20 1048 1132 1212 1265 1306 1341 1373

TonwwmHa UNnHAPNYECKO CTEHKM r0N10M1eHOI0 OTIOKEHUA b, = 30 MM

0 982 989 997 1001 1005 1008 1011
-5 1037 1062 1085 1101 1113 1123 1130
-10 1089 1130 1168 1193 1212 1227 1240
-15 1139 1194 1245 1278 1304 1325 1343
-20 1187 1255 1318 1359 1391 1418 1440

TonwwmHa UNnHAPNYECKO CTEHKM rON0M1eAHOI0 OT/IOKEHUA b, = 40 MM

0 1127 1133 1139 1143 1146 1148 1150
-5 1176 1196 1215 1227 1236 1244 1250
-10 1223 1256 1287 1307 1322 1334 1344
-15 1269 1313 1355 1382 1403 1419 1434
-20 1312 1368 1420 1454 1480 1501 1519
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OnekTpoTexHu4eckas bubnunoreka Anek.py
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A.17 Nposog AC 300/39

Tabnuua A.17.1 — MakcMMasibHO A4OoNyCTUMBIA TOK / , A

CKopoCTb BETPa Npy roNonese v, Mic

Temnepatypa Bo3gyxa 9, °C
2 5 10 15

HanpasneHue Betpay = 0°

0 1086 1314 1530 1678
-5 1113 1347 1570 1722
-10 1139 1380 1609 1765
-15 1164 1412 1647 1807
-20 1189 1443 1684 1847

HanpaeneHue Betpay = 90

0 1396 1715 2016 2219
-5 1432 1761 2069 2278
-10 1467 1805 2122 2336
-15 1501 1848 2173 2392
-20 1535 1889 2222 2447

Tabnuua A.17.2 — KpuTtnyeckas ToJLLMHA CTEHKU rofionesa pr p MM

CkopocTb BeTpa npy rofionese v, Mic

Temneparypa Bosgyxa 9g, °C
2 5 10 15
0 27 41 56 66
-5 26 38 53 63
-10 24 35 50 62
-15 21 33 47 59
-20 20 30 44 56

Tabnuua A.17.3 — Tok npodpmnakTnyeckoro nogorpesa /_ ., A, npy HanpasneHuy setpa y = 90°

nn’

CkopocTb BeTpa npw rononese v, m/c
Temnepartypa Bo3ayxa 9, °C
2 5 10 15

0 250 312 370 409
-5 543 676 801 884
-10 708 882 1044 1153
-15 853 1063 1258 1390
-20 977 1217 1441 1592
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Tabnuua A. 17.4 — Tok 60-MUHYTHOI NiaBku A, Npu HanpasieHun BeTpa y = 90°

OnekTpoTexHu4eckas bubnunoreka Anek.py

TemnepaTtypa Bo3gyxa

CKopocTb BeTpa npy rononeae u, Mic

s °C 2 5 10 15 20 25 30
TosWMHA UNIMHAPUYECKOV CTEHKW FONI0NEAHOIO OT/IOKEHUS b, = 5 MM
0 511 538 564 582 597 609 620
-5 636 707 776 823 860 890 916
-10 739 843 942 1009 1061 1104 1141
-15 830 960 1083 1166 1231 1287 1341
-20 912 1065 1208 1306 1386 1460 1525
To/WMHE LNMINHAPUYECKON CTEHKW FO/I0/1€AHOTO0 OT/IOXEHNA b, = 10 MM
0 682 700 718 731 741 749 756
-5 779 833 886 922 949 972 992
-10 865 948 1027 1080 1121 1155 1184
-15 944 1050 1151 1219 1272 1316 1356
-20 1016 1143 1264 1345 1409 1467 1530
TosWMHE LUINHAPUYECKON CTEHKW O/I0/1€4HOTO OT/IOKEHNA b, = 15 MM
0 818 832 846 856 863 869 874
-5 901 945 987 1015 1038 1055 1071
-10 976 1045 1110 1154 1188 1216 1239
-15 1046 1136 1222 1279 1323 1359 1392
-20 1112 1221 1324 1393 1447 1494 1538
ToNWMHA UMAVHAPUYECKON CTEHKM TO10/1IE4HOI0 OTNI0XEHUA b = 20 MM
0 935 947 958 965 971 976 980
-5 1008 1045 1080 1104 1122 1137 1150
-10 1076 1135 1190 1228 1256 1279 1299
-15 1140 1218 1292 1341 1378 1410 1437
-20 1201 1296 1386 1446 1493 1532 1567
To/MHE LNINHAPUYECKON CTEHKW FO/I0/1€4HOT0 OT/IOXKEHNA b, = 30 MM
0 1133 1141 1150 1155 1159 1162 1165
-5 1195 1222 1249 1266 1280 1291 1300
-10 1253 1298 1341 1369 1391 1408 1423
-15 1309 1370 1428 1466 1494 1518 1538
-20 1362 1439 1510 1557 1593 1622 1648
TosWMHE LUINHAPUYECKON CTEHKW O/I0/1€HOT0 OT/IOXKEHNA b, = 40 MM
0 1301 1308 1314 1318 1322 1324 1326
-5 1356 1378 1399 1413 1424 1432 1439
-10 1408 1445 1479 1502 1519 1533 1544
-15 1459 1509 1556 1586 1610 1629 1644
-20 1507 1570 1629 1667 1696 1720 1740
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A.18 MNposopg AC 300/48

Tabnuua A. 18.1 — MakcuMasibHO A4OoNyCTUMbIA TOK / , A

OnekTpoTexHu4eckas bubnunoreka Anek.py
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Temnepatypa Bo3gyxa 9g, °C

CkopocTb BeTpa npu rosionese m/c

2 5 10 15
HanpasneHue Betpay = 0°
0 1082 1308 1524 1671
-5 1109 1342 1564 1715
-10 1135 1375 1603 1758
-15 1160 1406 1640 1800
-20 1185 1437 1677 1840
Hanpasnexwve Betpa \|[/ = 90°
0 1390 1709 2008 2210
-5 1426 1754 2061 2269
-10 1461 1798 2113 2327
-15 1495 1840 2164 2383
-20 1529 1882 2213 2438
Tabnuua A.18.2 — Kputnyeckas TosLLMHa CTEHKU rofionesa pr p MM
CkopocTb BeTpa npy rononefe v, m/c
Temnepartypa Bosgyxa 9g, °C
2 5 10 15
0 27 41 56 66
-5 26 38 53 63
-10 24 35 50 62
-15 21 33 47 59
-20 20 30 44 56
Tabnmua A.18.3 — Tok npodinnakTuyeckoro nogorpesa /, ., A, npyu HanpasneHumn seTpay = 90°
CKopocCTb BeTpa npu rononese m/c
Temnepartypa Bo3gyxa 9, °C
2 5 10 15
0 249 311 368 407
-5 540 674 798 881
-10 705 878 1040 1148
-15 850 1059 1253 1384
-20 973 1212 1436 1586
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Tabnuua A. 18.4 — Tok 60-M1HYTHOI N1aBku A, Npu HanpasieHun BeTpa y = 90°

OnekTpoTexHu4eckas bubnunoreka Anek.py

TemnepaTtypa Bo3gyxa

CKopocTb BeTpa npy rononeae u, Mic

s °C 2 5 10 15 20 25 30
TosWMHA UNIMHAPUYECKOV CTEHKW FONI0NEAHOIO OT/IOKEHUS b, = 5 MM
0 510 535 562 581 595 607 618
-5 633 704 773 820 857 887 913
-10 737 840 938 1005 1056 1100 1137
-15 827 956 1079 1162 1227 1282 1336
-20 909 1060 1204 1301 1380 1454 1519
ToNWMHE LNMINHAPUYECKON CTEHKW FO/I0/1I€4HOT0 OT/IOXEHNA b, = 10 MM
0 680 698 716 729 739 747 754
-5 776 830 883 918 946 969 988
-10 862 944 1023 1076 1117 1151 1180
-15 940 1046 1147 1215 1267 1311 1351
-20 1012 1139 1259 1340 1404 1462 1524
To/WMHE LUINHAPUYECKON CTEHKW FO/I0/1€HOr0 OT/IOKEHNA b, = 15 MM
0 816 830 844 853 861 866 872
-5 898 941 983 1012 1034 1052 1067
-10 973 1041 1106 1150 1183 1211 1235
-15 1043 1132 1217 1274 1318 1355 1386
-20 1108 1217 1319 1388 1442 1488 1532
ToNWMHA UMAVHAPUYECKON CTEHKM TO10/1IE4HOI0 OTNI0XEHUA b = 20 MM
0 932 944 955 962 968 973 977
-5 1005 1042 1077 1100 1118 1133 1146
-10 1072 1131 1187 1223 1252 1275 1295
-15 1136 1214 1287 1336 1374 1405 1431
-20 1197 1356 1381 1441 1487 1526 1561
To/MHE LNIVHAPUYECKON CTEHKW O/I0/1€4HOT0 OT/IOXEHNSA b, = 30 MM
0 1130 1138 1146 1151 1156 1159 1162
-5 1191 1219 1245 1262 1276 1287 1296
-10 1249 1294 1337 1365 1386 1404 1418
-15 1304 1366 1423 1461 1489 1513 1533
-20 1358 1434 1505 1551 1587 1616 1642
To/WMHE LUINHAPUYECKON CTEHKW FO/I0/1€HOTO0 OT/IOXKEHNA b, = 40 MM
0 1297 1304 1310 1315 1318 1320 1322
-5 1352 1374 1395 1409 1419 1427 1434
-10 1404 1440 1475 1497 1514 1528 1539
-15 1454 1504 1551 1581 1604 1623 1639
-20 1502 1565 1623 1662 1690 1714 1734
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A.19 Nposopg AC 300/66

Tabnuua A.19.1 — MakcMMasibHO A4oNyCTUMbIA TOoK / , A

OnekTpoTexHu4eckas bubnunoreka Anek.py

FOCT P 59965—2021

Temnepatypa Bo3gyxa 9g, °C

CkopocTb BeTpa npu rosionese m/c

2 5 10 15
HanpasneHue Betpay = 0°
0 1071 1295 1508 1654
-5 1097 1328 1548 1697
-10 1123 1361 1586 1740
-15 1148 1392 1623 1781
-20 1173 1423 1660 1821
Hanpasnexwve Betpa \|[/ = 90°
0 1376 1691 1986 2186
-5 1412 1735 2039 2245
-10 1446 1779 2091 2302
-15 1480 1821 2141 2358
-20 1513 1862 2190 2412
Tabnuua A.19.2 — Kputnyeckas TosLLMHaA CTEHKU rofionesa pr p MM
CkopocTb BeTpa npy rononefe v, m/c
Temnepartypa Bosgyxa 9g, °C
2 5 10 15
0 27 41 54 66
-5 26 38 53 63
-10 23 35 50 60
-15 21 33 47 57
-20 20 30 44 54
Tabnmua A.19.3 — Tok npodinnakTuyeckoro nogorpesa /, ., A, npyu HanpasneHun seTpay = 90°
CkopocTb BeTpa npu rononege 1/, m/c
Temnepartypa Bo3gyxa 9, °C
2 5 10 15
0 246 308 364 403
-5 535 667 789 872
-10 697 869 1029 1136
-15 841 1048 1240 1370
-20 962 1200 1420 1569

OnekTpoTexHu4eckasi bubnunoTeka Anek.py
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Tabnuua A. 19.4 — Tok 60-M1HYTHO N1aBku A, Npu HanpasieHun BeTpa y = 90°

OnekTpoTexHu4eckas bubnunoreka Anek.py

Temneparypa Bo3ayxa CKOpOCTb BETpa Npu rosionege m/c
0z °C 2 5 10 15 20 25 30
TosWMHA LNNVHAPUYECKO CTEHKM rON0NEAHOI0 OT/IOKEHUS b, =5 MM
0 506 531 557 576 590 602 613
-5 628 698 766 812 848 878 904
-10 730 832 929 995 1046 1089 1126
-15 819 947 1068 1150 1214 1269 1321
-20 900 1050 1192 1288 1366 1439 1503
TonuwmHa UMNNHAPNYECKON CTEHKM rON0NEeAHOI0 OT/IOKEeHNA b, = 10 Mm
0 675 693 711 723 733 741 748
-5 771 824 875 911 937 960 979
-10 855 936 1014 1066 1107 1140 1169
-15 932 1037 1136 1203 1255 1299 1338
-20 1003 1128 1247 1327 1390 1447 1508
TonwmHa UNnHAPNYECKON CTEHKM r0N10M1eAHOI0 OT/IOKEHUA b, = 15 MM
0 810 824 837 847 854 860 865
-5 891 934 976 1004 1025 1043 1058
-10 965 1032 1097 1140 1173 1200 1224
-15 1034 1122 1206 1263 1306 1342 1374
-20 1098 1206 1307 1375 1429 1474 1517
ToNwmHa UNMHAPUYECKOA CTEHKM FO10/1I€4HOT0 OTNIOXEHUA b, = 20 MM
0 926 937 948 956 961 966 970
-5 997 1034 1068 1092 1109 1124 1137
-10 1064 1122 1177 1213 1241 1264 1284
-15 1127 1204 1276 1324 1362 1392 1418
-20 1186 1280 1369 1428 1474 1512 1546
TonwwmHa UNnHAPNYECKON CTEHKM r0N10M1eHOI0 OT/IOKEHUA b, = 30 MM
0 1122 1130 1138 1144 1148 1151 1153
-5 1182 1209 1236 1253 1266 1276 1285
-10 1239 1284 1326 1354 1375 1392 1406
-15 1294 1355 1411 1448 1477 1500 1520
-20 1347 1422 1492 1538 1573 1602 1627
TonwmHa UNNHAPNYECKON CTEHKM r0N10M1eAHOI0 OT/IOKEHUA b, = 40 MM
0 1289 1295 1301 1305 1309 1311 1313
-5 1342 1364 1385 1398 1408 1416 1423
-10 1393 1429 1463 1486 1502 1516 1527
-15 1443 1492 1538 1569 1591 1610 1625
-20 1490 1553 1610 1648 1676 1700 1719
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A.20 NMposopg AC 300/67

Tabnuua A.20.1 — MakcumasibHO [onyCTUMBIN TOK /,, , A

OnekTpoTexHu4eckas bubnunoreka Anek.py

FOCT P 59965—2021

Temnepatypa Bo3gyxa 9g, °C

CkopocTb BeTpa npu rosionese m/c

2 5 10 15
HanpasneHue Betpay = 0°
0 1066 1289 1501 1646
-5 1092 1322 1540 1689
-10 1118 1354 1579 1731
-15 1143 1385 1616 1772
-20 1167 1416 1652 1812
Hanpasnexwve Betpa \|[/ = 90°
0 1369 1683 1977 2176
-5 1405 1727 2030 2234
-10 1439 1770 2081 2291
-15 1473 1812 2131 2346
-20 1505 1853 2180 2400
Tabnuua A.20.2 — Kputnyeckas TosLMHa CTEHKU rofionesa pr p MM
CkopocTb BeTpa npy rononefe v, m/c
Temnepartypa Bosgyxa 9g, °C
2 5 10 15
0 27 40,5 54 66
-5 26 38 51 63
-10 23 35 48 60
-15 21 32 47 57
-20 20 30 44 54
Tab6nmua A.20.3 — Tok npodinnakTmyeckoro nogorpesa /, ., A, npy HanpasneHun setpay = 90°
CKopocTb BeTpa npu rononese m/c
Temnepartypa Bo3gyxa 9, °C
2 5 10 15
0 245 306 363 401
-5 532 663 785 867
-10 694 865 1024 1130
-15 836 1042 1234 1363
-20 958 1194 1413 1561
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Tabnuua A.20.4 — Tok 60-MUHYTHOIA NnaBku A, Npu HanpaBieHuy BeTpa y = 90°

OnekTpoTexHu4eckas bubnunoreka Anek.py

Temneparypa Bo3ayxa CKOpOCTb BETpa Npu rosionege m/c
%, °C 2 5 10 15 20 25 30
TosWMHA LNNVHAPUYECKO CTEHKM rON0NEAHOI0 OT/IOKEHUS b, =5 MM
0 503 529 555 573 587 599 610
-5 625 695 762 808 844 874 899
-10 726 828 925 990 1041 1084 1120
-15 815 943 1063 1145 1208 1263 1315
-20 895 1045 1186 1282 1359 1432 1496
TonuwmHa UMNNHAPNYECKON CTEHKM rON0NEeAHOI0 OT/IOKEeHNA b, = 10 Mm
0 672 689 707 720 729 737 744
-5 767 820 871 906 933 955 975
-10 851 932 1009 1061 1101 1135 1163
-15 927 1032 1130 1197 1249 1292 1331
-20 998 1123 1241 1321 1383 1440 1500
TonwmHa UNnHAPNYECKON CTEHKM r0N10M1eAHOI0 OT/IOKEHUA b, = 15 MM
0 806 820 833 843 850 856 861
-5 887 929 971 999 1020 1038 1053
-10 960 1027 1091 1135 1167 1195 1218
-15 1029 1117 1200 1257 1300 1336 1367
-20 1093 1200 1301 1369 1422 1467 1510
ToNwmHa UNMHAPUYECKOA CTEHKM FO10/1I€4HOT0 OTNIOXEHUA b, = 20 MM
0 921 932 943 951 957 961 965
-5 993 1029 1063 1086 1104 1118 1131
-10 1059 1116 1171 1207 1235 1258 1277
-15 1121 1198 1270 1318 1355 1385 1411
-20 1181 1274 1362 1421 1466 1505 1539
TonwwmHa UNnHAPNYECKON CTEHKM r0N10M1eHOI0 OT/IOKEHUA b, = 30 MM
0 1117 1124 1132 1138 1142 1145 1148
-5 1176 1203 1230 1247 1260 1270 1279
-10 1086 1278 1320 1347 1368 1385 1400
-15 1288 1348 1404 1441 1470 1493 1512
-20 1340 1415 1484 1530 1565 1594 1619
TonwmHa UNNHAPNYECKON CTEHKM r0N10M1eAHOI0 OT/IOKEHUA b, = 40 MM
0 1282 1289 1295 1299 1302 1305 1307
-5 1335 1357 1378 1391 1401 1410 1416
-10 1386 1422 1456 1478 1495 1508 1519
-15 1436 1485 1531 1561 1583 1602 1617
-20 1483 1545 1602 1640 1668 1691 1711
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A.21 MNposog AC 300/204

Tabnuua A.21.1 — MakcumasibHO [onyCTUMBIN TOK /,, , A

CkopocTb BeTpa npu rojioniede 1, m/c
Temnepatypa Bo3gyxa 3g, °C
2 5 10 15
HanpasneHue Betpay = 0°
0 1146 1382 1607 1761
-5 1175 1418 1649 1807
-10 1202 1452 1690 1852
-15 1229 1485 1729 1896
-20 1254 1518 1768 1938
Hanpasnexuve Betpa \|[/ = 90°
0 1468 1800 2112 2324
-5 1506 1847 2169 2386
-10 1542 1893 2223 2447
-15 1578 1938 2277 2506
-20 1613 1982 2329 2563
Tabnuua A.21.2 — Kputnyeckas TosLLMHA CTEHKU rofionesa pr p MM
CkopocTb BeTpa npu rosioneae Vv, M/c
Temnepatypa Bo3gyxa g, °C
2 5 10 15
0 26 38 51 60
5 24 35 48 59
-10 21 32 45 56
-15 20 30 42 53
-20 18 27 39 50
Tabnmua A.21.3 — Tok npodinnakTuyeckoro nogorpesa /, ., A, npyu HanpasneHun seTpay = 90°
CkopocTb BeTpa Npu rosonese u, mic
Temnepatypa Bo3gyxa g, °C
2 5 10 15
0 262 327 387 427
-5 568 708 838 925
-10 741 923 1092 1206
-15 893 1113 1316 1454
-20 1023 1274 1508 1665

OnekTpoTexHu4eckasi bubnunoTeka Anek.py
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Tabnuua A.21.4 — Tok 60-MUHYTHOIA NnaBku A, Npu HanpaBieHny BeTpa y = 90°

OnekTpoTexHu4eckas bubnunoreka Anek.py

Temneparypa Bo3ayxa CKOpOCTb BETpa Npu rosionege m/c
%, °C 2 5 10 15 20 25 30
TosWMHA LNNVHAPUYECKO CTEHKM rON0NEAHOI0 OT/IOKEHUS b, =5 MM
0 556 582 609 628 644 656 667
-5 683 756 827 876 914 946 973
-10 789 896 999 1068 1122 1167 1206
-15 883 1018 1145 1232 1299 1356 1406
-20 968 1126 1276 1377 1457 1528 1595
TonuwmHa UMNNHAPNYECKON CTEHKM rON0NEeAHOI0 OT/IOKEeHNA b, = 10 Mm
0 745 763 781 794 805 813 820
-5 843 898 952 989 1017 1041 1061
-10 931 1015 1097 1152 1195 1230 1260
-15 1011 1120 1225 1295 1350 1396 1436
-20 1085 1217 1341 1425 1491 1548 1601
TonwuHa UNnHAPNYECKON CTEHKM rON10M1eAHOI0 OT/IOKEHUA b, = 15 MM
0 745 763 781 794 805 813 820
-5 843 898 952 989 1017 1041 1061
-10 931 1015 1097 1152 1195 1230 1260
-15 1011 1120 1225 1295 1350 1396 1436
-20 1085 1217 1341 1425 1491 1548 1601
ToNwmHa UNMHAPUYECKOA CTEHKM FO10/1I€4HOT0 OTNIOXEHUA b, = 20 MM
0 1023 1035 1046 1054 1060 1065 1069
-5 1096 1134 1170 1194 1213 1228 1241
-10 1165 1225 1282 1320 1350 1374 1394
-15 1230 1310 1386 1436 1475 1507 1534
-20 1291 1389 1482 1544 1592 1632 1666
TonwwmHa UNnHAPNYECKO CTEHKM r0N10M1eHOI0 OTIOKEHUA b, = 30 MM
0 1241 1249 1258 1263 1267 1271 1274
-5 1302 1330 1357 1375 1389 1400 1409
-10 1361 1407 1451 1479 1502 1519 1534
-15 1416 1479 1538 1577 1607 1631 1651
-20 1470 1548 1622 1670 1707 1737 1763
TonwwmHa UNnHAPNYECKO CTEHKM r0N10M1eAHOI0 OTIOKEHUA b, = 40 MM
0 1426 1432 1439 1443 1446 1449 1451
-5 1480 1502 1524 1538 1548 1557 1564
-10 1531 1569 1604 1627 1645 1659 1671
-15 1578 1633 1681 1713 1736 1756 1772
-20 1613 1695 1755 1794 1824 1848 1869
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OnekTpoTexHu4eckas bubnunoreka Anek.py




A.22 MNposopg AC 330/30

Tabnuua A.22.1 — MakcumasibHO [onyCTUMBIN TOK /,, , A

OnekTpoTexHu4eckas bubnunoreka Anek.py

FOCT P 59965—2021

Temnepartypa Bo3gyxa 9, °C

CKopoCTb BeTpa npy rononeae u, M/c

2 5 10 15
HanpasneHue Betpay = 0°
0 1157 1399 1629 1786
-5 1186 1435 1672 1833
-10 1214 1470 1713 1879
-15 1241 1504 1754 1924
-20 1267 1537 1793 1967
Hanpasnexuve Betpa \|[/ = 90°
0 1487 1826 2146 2361
-5 1525 1875 2203 2425
-10 1563 1921 2258 2486
-15 1599 1967 2313 2546
-20 1634 2011 2366 2605
Tabnuua A.22.2 — Kputnyeckas TosLLMHA CTEHKU rofionesa pr p MM
CkopocTb BeTpa npu rosionege v, m/c
Temneparypa Bosgyxa 9g, °C

2 5 10 15

0 27 39 54 65

-5 26 38 51 62

-10 23 35 48 60

-15 21 32 45 57

-20 20 29 42 54

Tabnumua A.22.3 — Tok npodinnakTmyeckoro nogorpesa /, ., A, npyu HanpasneHun seTpay = 90°
CkopocTb BeTpa Npu rosonese u, mic
Temnepatypa Bo3gyxa g, °C

2 5 10 15

0 266 332 394 435

-5 578 720 852 941
-10 753 938 1111 1227
-15 908 1131 1339 1479
-20 1039 1296 1534 1694

OnekTpoTexHu4eckasi bubnunoTeka Anek.py
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Tabnuua A.22.4 — Tok 60-MUHYTHOIA NaBku A, Npu HanpaBieHny BeTpa y = 90°

OnekTpoTexHu4eckas bubnunoreka Anek.py

TemnepaTypa Bo3ayxa

CkopocTb BeTpa npw rononese i/, m/c

%, °C 2 5 10 15 20 25 30
TosWMHA LNNUHAPUYECKO CTEHKM FON0NEAHOIO0 OT/IOKEHUA b, =5 MM
0 548 575 603 623 639 652 663
-5 679 755 828 878 917 950 977
-10 789 900 1005 1076 1131 1177 1217
-15 886 1024 1154 1243 1312 1371 1427
-20 973 1135 1288 1392 1475 1554 1623
TonuwmHa UMNNHAPUYECKON CTEHKM rON0NeAHOI0 OT/IoKeHNA b, = 10 Mm
0 731 750 769 783 793 802 809
-5 834 891 947 985 1014 1038 1059
-10 925 1013 1096 1153 1196 1233 1264
-15 1008 1121 1228 1300 1357 1404 1446
-20 1085 1220 1348 1434 1502 1563 1628
TonwwuHa UNNHAPNYECKON CTEHKM r0N10M1eHOI0 OT/IOKEHUA b, = 15 MM
0 877 892 907 917 925 931 937
-5 964 1011 1056 1086 1109 1128 1145
-10 1044 1117 1186 1233 1269 1298 1324
-15 1118 1214 1305 1365 1412 1451 1485
-20 1188 1304 1413 1487 1544 1593 1639
TonwmHa UMNNHAPNYECKO CTEHKM rON0NeAHOI0 OT/IOKEeHUA b, = 20 MM
0 1003 1015 1027 1035 1041 1046 1050
-5 1080 1119 1156 1181 1200 1216 1230
-10 1151 1214 1273 1312 1343 1367 1389
-15 1219 1302 1380 1432 1472 1505 1534
-20 1284 1385 1480 1544 1593 1634 1671
TonwwmHa UNNHAPNYECKON CTEHKM r0N0M1eAHOI0 OTIOKEHUA b, = 30 MM
0 1215 1224 1232 1238 1243 1246 1249
-5 1280 1309 1337 1356 1370 1382 1391
-10 1342 1390 1435 1465 1488 1506 1522
-15 1401 1466 1527 1567 1598 1622 1644
-20 1457 1538 1614 1663 1702 1733 1760
TonuwmHa UNNHAPUYECKON CTEHKM rON0NEeAHOI0 OT/IOKeHNA b, = 40 MM
0 1395 1402 1409 1414 1417 1420 1422
-5 1453 1476 1499 1513 1525 1534 1541
-10 1508 1547 1584 1608 1626 1640 1652
-15 1562 1615 1664 1697 1721 1742 1758
-20 1613 1680 1742 1782 1813 1838 1860

74

OnekTpoTexHu4eckas bubnunoreka Anek.py




A.23 MNposopg AC 330/43

Tabnuua A.23.1 — MakcumasibHO [onyCTUMBIN TOK /,, , A

OnekTpoTexHu4eckas bubnunoreka Anek.py

FOCT P 59965—2021

CKopocTb BeTpa npu rononeae m/c
Temnepatypa Bo3gyxa 9g, °C
2 5 10 15
HanpasneHue Betpay = 0°
0 1156 1398 1627 1784
-5 1185 1434 1670 1831
-10 1213 1468 1711 1877
-15 1240 1502 1752 1921
-20 1266 1535 1791 1964
Hanpasnexuve Betpa \|[/ = 90°
0 1485 1824 2143 2358
-5 1523 1872 2200 2421
-10 1561 1919 2255 2483
-15 1597 1964 2309 2543
-20 1632 2009 2362 2601
Tabnuua A.23.2 — Kputnueckas TosLMHaA CTEHKU rofionesa pr p MM
CkopocTb BeTpa npu rosionege v, m/c
Temneparypa Bosgyxa 9g, °C
2 5 10 15
0 27 39 54 65
-5 26 38 51 62
-10 23 35 48 60
-15 21 32 45 57
-20 20 29 42 54
Tabnmua A.23.3 — Tok npodinnakTMyeckoro nogorpesa /, ., A, npu HanpasneHun seTpay = 90°
CkopocTb BeTpa Npu roonese v, m/c
Temneparypa Bosgyxa 9g, °C
2 5 10 15
0 266 332 393 434
-5 577 719 851 940
-10 752 937 1109 1225
-15 907 1130 1337 1477
-20 1038 1294 1531 1691
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OnekTpoTexHu4eckasi bubnunoTeka Anek.py
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Tabnuua A.23.4 — Tok 60-MUHYTHOIA NaBku A, Npu HanpaBieHny BeTpa y = 90°

OnekTpoTexHu4eckas bubnunoreka Anek.py

TemnepaTtypa Bo3gyxa

CKopocTb BeTpa npy rononeae u, Mic

s °C 2 5 10 15 20 25 30
TosWMHA UNIMHAPUYECKOV CTEHKW FONI0NEAHOIO OT/IOKEHUS b, = 5 MM
0 548 576 604 624 639 652 663
-5 680 755 828 878 917 949 977
-10 789 899 1004 1075 1130 1176 1216
-15 886 1023 1154 1242 1311 1370 1425
-20 973 1134 1287 1390 1473 1551 1621
To/WMHE LNMINHAPUYECKOI CTEHKW FO/I0/1€4HOTO0 OT/IOXEHNA b, = 10 MM
0 732 751 771 784 795 803 811
-5 835 892 947 985 1015 1039 1059
-10 926 1013 1096 1153 1196 1232 1263
-15 1009 1121 1228 1300 1356 1403 1445
-20 1085 1220 1347 1434 1502 1561 1626
To/WMHE LUINHAPUYECKON CTEHKW FO/I0/1€HOr0 OT/IOKEHNA b, = 15 MM
0 879 894 908 919 926 933 938
-5 966 1012 1057 1087 1110 1129 1146
-10 1045 1118 1187 1233 1269 1299 1324
-15 1119 1214 1305 1365 1412 1451 1485
-20 1189 1304 1413 1486 1543 1592 1638
ToNWMHA UMAVHAPUYECKON CTEHKM TO10/1IE4HOI0 OTNI0XEHUA b = 20 MM
0 1005 1017 1028 1037 1043 1048 1052
-5 1081 1120 1157 1183 1202 1218 1231
-10 1153 1215 1274 1313 1343 1368 1389
-15 1221 1303 1381 1433 1473 1506 1534
-20 1285 1385 1481 1544 1593 1635 1671
TosWMHE LNINHAPUYECKOI CTEHKW FO/I0/1I€4HOT0 OT/IOXEHNSA b, = 30 MM
0 1218 1227 1235 1241 1245 1249 1252
-5 1282 1311 1340 1358 1372 1383 1393
-10 1343 1392 1436 1467 1489 1508 1523
-15 1402 1467 1528 1568 1598 1623 1645
-20 1458 1539 1614 1664 1702 1733 1760
To/MHE LUINHAPUYECKON CTEHKW FO/I0/1I€HOTO OT/IOXKEHNA b, = 40 MM
0 1398 1406 1412 1417 1420 1423 1425
-5 1456 1479 1501 1516 1527 1536 1543
-10 1510 1549 1586 1610 1628 1642 1654
-15 1564 1617 1666 1699 1723 1743 1760
-20 1615 1681 1743 1784 1814 1839 1861
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OnekTpoTexHu4eckas bubnunoreka Anek.py




A.24 MNposopg AC 400/18

Tabnuua A.24.1 — MakcumasibHO [onyCTUMBIN TOK /,, , A

OnekTpoTexHu4eckas bubnunoreka Anek.py

FOCT P 59965—2021

Temnepatypa Bo3gyxa 3g, °C

CKopoCTb BeTpa npy rononeae u, M/c

2 5 10 15
HanpasneHue Betpay = 0°

0 1247 1506 1753 1922

-5 1278 1545 1799 1972

-10 1308 1583 1844 2022

-15 1337 1619 1887 2069

-20 1365 1654 1929 2116

Hanpasnexwve Betpa \|[/ = 90°

0 1600 1965 2308 2540
-5 1642 2017 2369 2608
-10 1682 2067 2429 2674
-15 1721 2116 2487 2738

-20 1759 2164 2544 2801

Tabnuua A.24.2 — Kputnyeckas ToJLLMHA CTEHKU rofionesa pr p MM
CkopocTb BeTpa npu rosoneae Vv, M/c
Temnepartypa Bo3gyxa g, °C

2 5 10 15

0 27 39 53 65

-5 26 36 51 62

-10 23 35 48 59

-15 21 32 45 56

-20 18 29 42 53

Tabnumua A.24.3 — Tok npodinnakTMyeckoro nogorpesa /, ., A, npyu HanpasneHun seTpay = 90°
CkopocTb BeTpa Npu rosionee u, mic
Temnepatypa Bo3gyxa g, °C

2 5 10 15

0 286 357 423 468
-5 621 774 916 1012
-10 810 1009 1194 1319
-15 976 1216 1440 1590
-20 1118 1393 1649 1821
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OnekTpoTexHu4eckasi bubnunoTeka Anek.py
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Tabnuua A.24.4 — Tok 60-MUHYTHOIA NNaBku A, Npu HanpaBieHny BeTpa y = 90°

OnekTpoTexHu4eckas bubnunoreka Anek.py

TemnepaTtypa Bo3gyxa

CKopocTb BeTpa npy rononeae u, Mic

s °C 2 5 10 15 20 25 30
TosWMHA UNIMHAPUYECKOV CTEHKW FONI0NEAHOIO OT/IOKEHUS b, = 5 MM
0 594 623 654 675 691 706 718
-5 735 816 894 948 990 1025 1054
-10 853 970 1083 1160 1219 1268 1311
-15 956 1104 1245 1339 1413 1476 1534
-20 1049 1223 1387 1499 1588 1670 1745
To/NWMHE LUINHAPUYECKON CTEHKW FO/I0/1I€HOTO0 OT/IOXEHNA b, = 10 MM
0 794 814 835 849 860 870 878
-5 903 965 1025 1065 1097 1123 1145
-10 1001 1095 1185 1245 1292 1331 1364
-15 1090 1211 1326 1403 1463 1514 1558
-20 1172 1317 1454 1547 1620 1683 1750
TosWMHE LNINHAPUYECKON CTEHKW rO/I0/1€HOTO0 OT/IOXKEHNA b, = 15 MM
0 953 969 985 996 1004 1011 1017
-5 1046 1095 1143 1176 1201 1222 1239
-10 1131 1209 1283 1333 1372 1403 1430
-15 1210 1313 1410 1475 1525 1567 1603
-20 1285 1409 1526 1605 1666 1718 1766
ToNWMHA UMAVHAPUYECKON CTEHKM TO10/1IE4HOI0 OTNI0XEHUA b = 20 MM
0 1090 1103 1115 1124 1131 1136 1140
-5 1172 1213 1253 1280 1301 1318 1332
-10 1248 1315 1378 1420 1453 1479 1501
-15 1321 1409 1493 1549 1592 1627 1657
-20 1389 1498 1600 1668 1721 1765 1804
To/MHE LNINHAPUYECKON CTEHKW rONI0/1€4HOT0 OT/IOXEHNSA b = 30 MM
0 1321 1330 1339 1346 1350 1354 1357
-5 1390 1421 1451 1471 1486 1498 1509
-10 1455 1507 1555 1587 1611 1631 1648
-15 1518 1588 1653 1696 1729 1755 1778
-20 1578 1665 1746 1799 1840 1873 1902
TosWMHE LNINHAPUYECKON CTEHKW FO/I0/1I€4HOTO OT/IOXKEHNA b, = 40 MM
0 1517 1525 1532 1537 1540 1543 1546
-5 1578 1603 1627 1643 1654 1664 1672
-10 1637 1678 1717 1743 1762 1778 1791
-15 1693 1750 1803 1838 1865 1886 1903
-20 1748 1819 1886 1929 1962 1989 2012
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OnekTpoTexHu4eckas bubnunoreka Anek.py




A.25 MNposopg AC 400/22

Tabnuua A.25.1 — MakcumasibHO [onyCTUMBIN TOK /,, , A

OnekTpoTexHu4eckas bubnunoreka Anek.py

FOCT P 59965—2021

Temnepartypa Bo3gyxa 9, °C

CKopoCTb BeTpa npy rononeae u, M/c

2 5 10 15
HanpasneHue Betpay = 0°
0 1280 1546 1800 1972
-5 1312 1586 1847 2024
-10 1343 1624 1892 2074
-15 1373 1662 1937 2123
-20 1402 1698 1980 2171
Hanpasnexwve Betpa \|[/ = 90°
0 1642 2016 2368 2605
-5 1685 2069 2431 2675
-10 1726 2121 2492 2743
-15 1766 2171 2552 2809
-20 1805 2220 2610 2874
Tabnuua A.25.2 — Kputnyeckas TosLMHa CTEHKU rofionesa pr p MM
CkopocTb BeTpa npu rosnionege v, m/c
Temneparypa Bosgyxa 9g, °C
2 5 10 15
0 26 39 53 63
-5 24 36 50 62
-10 23 33 47 59
-15 21 32 45 56
-20 18 29 42 53
Tabnumua A.25.3 — Tok npodinnakTuyeckoro nogorpesa /, ., A, npu HanpasneHumn seTpay = 90°
CkopocTb BeTpa Npu rosionese u, mic
Temnepatypa Bo3gyxa g, °C
2 5 10 15
0 293 366 434 480
-5 637 794 940 1038
-10 831 1035 1225 1353
-15 1002 1248 1477 1631
-20 1147 1429 1691 1868

OnekTpoTexHu4eckasi bubnunoTeka Anek.py
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Tabnuua A.25.4 — Tok 60-MUHYTHOIA NaBku A, Npu HanpaeieHny BeTpa y = 90°

OnekTpoTexHu4eckas bubnunoreka Anek.py

Temnepatypa Bo3gyxa
9, °C

CKopoCTb BETpa npu rosionese mic

2 5 10 15 20 25 30
TosWMHA LNNVHAPUYECKO CTEHKM rON0NEAHOI0 OT/IOKEHUS b, =5 MM
0 612 642 673 695 712 726 739
-5 756 839 920 975 1017 1053 1083
-10 877 998 1113 1191 1252 1303 1346
-15 983 1134 1278 1375 1451 1516 1574
-20 1078 1257 1425 1539 1630 1713 1790
TonuwmHa UMNNHAPNYECKON CTEHKM rON0NEeAHOI0 OT/IOKEeHNA b, = 10 Mm
0 819 839 860 875 886 896 904
-5 930 993 1054 1096 1128 1155 1178
-10 1030 1126 1218 1280 1328 1368 1402
-15 1121 1245 1363 1442 1504 1555 1601
-20 1205 1354 1494 1589 1664 1729 1795
TonwmHa UNnHAPNYECKON CTEHKM r0N10M1eAHOI0 OT/IOKEHUA b, = 15 MM
0 983 999 1015 1026 1035 1042 1048
-5 1078 1128 1177 1211 1236 1257 1275
-10 1165 1244 1320 1371 1411 1443 1471
-15 1245 1350 1450 1516 1568 1610 1647
-20 1322 1449 1569 1650 1712 1766 1814
ToNwmHa UNMHAPUYECKOA CTEHKM FO10/1I€4HOT0 OTNIOXEHUA b, = 20 MM
0 1123 1137 1150 1158 1165 1171 1176
-5 1207 1250 1291 1318 1340 1357 1372
-10 1285 1353 1418 1461 1495 1522 1545
-15 1359 1450 1536 1593 1637 1673 1704
-20 1429 1541 1645 1715 1769 1814 1854
TonwwmHa UNnHAPNYECKO CTEHKM r0N10M1eHOI0 OTIOKEHUA b, = 30 MM
0 1362 1372 1381 1387 1392 1396 1399
-5 1432 1464 1495 1515 1531 1544 1554
-10 1499 1552 1601 1634 1659 1679 1697
-15 1563 1635 1701 1746 1779 1806 1830
-20 1625 1713 1796 1851 1892 1927 1956
TonwwmHa UNnHAPNYECKO CTEHKM rON0M1eAHOI0 OT/IOKEHUA b, = 40 MM
0 1564 1572 1580 1584 1588 1591 1593
-5 1627 1652 1677 1693 1705 1715 1723
-10 1686 1729 1769 1795 1815 1831 1844
-15 1744 1803 1857 1892 1919 1941 1960
-20 1800 1873 1941 1985 2019 2047 2070
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OnekTpoTexHu4eckas bubnunoreka Anek.py




OnekTpoTexHu4eckas bubnunoreka Anek.py

FOCT P 59965—2021

A.26 MNposopg AC 400/51

Tabnuua A.26.1 — MakcumasibHO [onyCTUMBIN TOK /,, , A

CkopocTb BeTpa npu rojioniede 1, m/c
Temnepartypa Bo3gyxa 9, °C
2 5 10 15
HanpasneHue Betpay = 0°
0 1293 1561 1816 1990
-5 1325 1601 1864 2042
-10 1356 1640 1910 2093
-15 1386 1678 1954 2143
-20 1416 1714 1998 2191
Hanpasnexwve Betpa \|[/ = 90°
0 1658 2034 2389 2628
-5 1701 2088 2452 2699
-10 1742 2140 2514 2767
-15 1783 2191 2574 2834
-20 1822 2240 2633 2899
Tabnuua A.26.2 — Kputnyeckas TosLLMHaA CTEHKU rofionesa pr p MM
CkopocTb BeTpa npu ronionege v, m/c
Temnepartypa Bosgyxa 9g, °C
2 5 10 15
0 26 38 51 62
-5 24 36 50 60
-10 23 33 47 57
-15 21 30 44 54
-20 18 29 41 51
Tabnmua A.26.3 — Tok npodinnakTmyeckoro nogorpesa /, ., A, npu HanpasneHun seTpay = 90°
CkopocTb BeTpa Npu rosionese u, mic
Temnepatypa Bo3gyxa g, °C
2 5 10 15
0 296 369 438 484
-5 643 801 948 1047
-10 838 1044 1235 1364
-15 1010 1259 1489 1645
-20 1157 1441 1706 1884

OnekTpoTexHu4eckasi bubnunoTeka Anek.py




OnekTpoTexHu4eckas bubnunoreka Anek.py
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Tabnuua A.26.4 — Tok 60-MUHYTHOIA NaBku A, Npu HanpaBieHny BeTpa y = 90°

Temneparypa Bozayxa CKopocTb BeTpa npy rononeae u, Mic

s °C 2 5 10 15 20 25 30
TosWMHA UNIMHAPUYECKOV CTEHKW FONI0NEAHOIO OT/IOKEHUS b, = 5 MM
0 622 651 682 704 721 736 748
-5 766 849 930 986 1029 1065 1095
-10 887 1009 1125 1204 1265 1316 1360
-15 994 1147 1292 1389 1466 1531 1589
-20 1090 1270 1439 1554 1645 1728 1805
To/NWMHE LUINHAPUYECKON CTEHKW FO/I0/1I€HOTO0 OT/IOXEHNA b, = 10 MM
0 832 853 873 888 900 909 918
-5 944 1006 1068 1110 1143 1169 1192
-10 1044 1140 1233 1295 1344 1384 1418
-15 1135 1260 1379 1459 1520 1572 1618
-20 1220 1369 1511 1606 1681 1746 1810
TosMHE LUNVHAPUYECKON CTEHKW FO/I0/1€HOTO0 OT/IOXKEHNA b, = 15 MM
0 999 1015 1031 1042 1051 1058 1064
-5 1094 1145 1227 1227 1253 1274 1292
-10 1181 1261 1338 1389 1429 1461 1489
-15 1262 1367 1468 1535 1586 1629 1667
-20 1338 1467 1587 1669 1732 1785 1833
ToNWMHA UMAVHAPUYECKON CTEHKM TO10/1IE4HOI0 OTNI0XEHUA b = 20 MM
0 1142 1155 1168 1177 1184 1189 1194
-5 1226 1268 1309 1337 1359 1376 1391
-10 1304 1372 1438 1481 1514 1542 1565
-15 1378 1469 1555 1613 1657 1693 1725
-20 1448 1560 1666 1736 1790 1835 1875
TosMHE LNINHAPUYECKOI CTEHKW FO/I0/1I€4HOT0 OT/IOXEHNSA b, = 30 MM
0 1384 1394 1404 1410 1415 1418 1422
-5 1455 1487 1518 1538 1554 1566 1577
-10 1522 1574 1624 1657 1682 1703 1720
-15 1586 1657 1724 1769 1802 1830 1853
-20 1648 1737 1819 1874 1917 1951 1980
To/MHE LNIVHAPUYECKON CTEHKW FONI0N1€AHOTO0 OT/IOXKEHNA b, = 40 MM
0 1590 1598 1605 1610 1614 1617 1619
-5 1652 1678 1703 1719 1731 1741 1749
-10 1712 1755 1795 1821 1841 1857 1871
-15 1770 1829 1883 1919 1946 1968 1986
-20 1822 1899 1967 2012 2046 2074 2097
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OnekTpoTexHu4eckas bubnunoreka Anek.py




A.27 MNposopg AC 400/64

Tabnuua A.27.1 — MakcumasibHO [onyCTUMBIN TOK /,, , A

OnekTpoTexHu4eckas bubnunoreka Anek.py

FOCT P 59965—2021

CkopocTb BeTpa npu rojioniede 1, m/c
Temnepartypa Bo3gyxa 9, °C
2 5 10 15
HanpasneHue Betpay = 0°
0 1296 1564 1820 1994
-5 1328 1604 1867 2046
-10 1359 1643 1913 2097
-15 1389 1681 1958 2147
-20 1419 1718 2002 2195
HanpasneHue Betpa 0 = 90°
0 1661 2038 2393 2633
-5 1704 2092 2457 2704
-10 1746 2144 2519 2772
-15 1786 2195 2579 2839
-20 1826 2245 2638 2904
Tabnuua A.27.2 — Kputnuyeckas TosLLMHaA CTEHKU rofionesa pr p MM
CkopocTb BeTpa npu ronionege v, m/c
Temneparypa Bosgyxa 9g, °C
2 5 10 15
0 26 38 51 62
-5 24 36 50 60
-10 23 33 47 57
-15 21 30 44 54
-20 18 29 41 51
Tabnumua A.27.3 — Tok npodmnnaktuyeckoro nogorpesa/, ., A, npu HanpasneHun setpa ip = 90°
CkopocTb BeTpa Npu rosionese u, mic
Temnepatypa Bo3gyxa g, °C
2 5 10 15
0 297 370 439 484
-5 644 802 950 1049
-10 840 1046 1238 1367
-15 1012 1261 1492 1648
-20 1159 1444 1709 1887
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OnekTpoTexHu4eckas bubnunoreka Anek.py

FOCT P 59965—2021

Tabnuua A.27.4 — Tok 60-MUHYTHOIA NnaBku A, Npu HanpaBieHuy BeTpa y = 90°

Temneparypa Bozayxa CKopocTb BeTpa npy rononeae u, Mic

S °C 2 5 10 15 20

25

30

TonwmHa LMANHAPUYECKOA CTEHKW FO10/1e4HOTO OT/IOKEHUA b =5 MM

0 624 654 685 706 724 738 751
-5 768 852 933 988 1031 1067 1098
-10 890 1011 1128 1207 1268 1319 1363
-15 996 1149 1294 1393 1469 1534 1592
-20 1093 1273 1442 1557 1649 1731 1808
To/NWMHE LUINHAPUYECKON CTEHKW FO/I0/1I€HOTO0 OT/IOXEHNA b, = 10 MM
0 834 855 876 891 903 912 921
-5 947 1010 1071 1113 1146 1173 1196
-10 1047 1143 1236 1299 1347 1387 1422
-15 1138 1263 1382 1462 1524 1576 1622
-20 1223 1373 1514 1610 1685 1750 1813
To/WMHE LNINHAPUYECKON CTEHKW O/I0/1€4HOTO OT/IOXKEHNA b, = 15 MM
0 1002 1018 1034 1046 1054 1061 1067
-5 1097 1148 1197 1231 1257 1278 1296
-10 1184 1264 1341 1393 1432 1465 1493
-15 1266 1371 1471 1539 1590 1633 1670
-20 1342 1470 1592 1673 1736 1790 1837
ToNWMHA UMAVHAPUYECKON CTEHKM TO10/1IE4HOI0 OTNI0XEHUA b = 20 MM
0 1146 1159 1172 1181 1188 1193 1198
-5 1230 1272 1314 1341 1363 1380 1395
-10 1308 1376 1442 1485 1519 1546 1569
-15 1382 1473 1560 1618 1662 1698 1729
-20 1452 1565 1670 1740 1795 1840 1880
TosMHE LNINHAPUYECKOI CTEHKW FO/I0/1I€4HOT0 OT/IOXEHNSA b, = 30 MM
0 1389 1399 1408 1415 1419 1424 1427
-5 1459 1492 1523 1543 1559 1571 1582
-10 1526 1579 1629 1662 1687 1708 1725
-15 1591 1662 1730 1774 1808 1835 1858
-20 1653 1742 1825 1880 1922 1956 1986
To/MHE LNIVHAPUYECKON CTEHKW FONI0N1€AHOTO0 OT/IOXKEHNA b, = 40 MM
0 1596 1604 1611 1616 1620 1623 1625
-5 1658 1684 1708 1724 1737 1746 1755
-10 1718 1761 1801 1827 1847 1863 1877
-15 1775 1834 1889 1925 1952 1973 1992
-20 1825 1905 1973 2018 2052 2079 2103
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OnekTpoTexHu4eckas bubnunoreka Anek.py

FOCT P 59965—2021

A.28 NMposopg AC 400/93

Tabnuua A.28.1 — MakcumasibHO [onyCTUMBIN TOK /,, , A

CkopocTb BeTpa npu rojioniede 1, m/c
Temnepartypa Bo3gyxa 9, °C
2 5 10 15
HanpasneHue Betpay = 0°
0 1343 1619 1883 2062
-5 1376 1661 1932 2117
-10 1408 1701 1980 2169
-15 1439 1740 2026 2221
-20 1469 1778 2071 2271
Hanpasnexwve Betpa \|[/ = 90°
0 1719 2109 2475 2723
-5 1764 2164 2541 2796
-10 1807 2218 2605 2866
-15 1849 2271 2667 2935
-20 1889 2322 2728 3003
Tabnuua A.28.2 — Kputnyeckas TosLLMHaA CTEHKU rofionesa pr p MM
CkopocTb BeTpa npu ronionege v, m/c
Temneparypa Bosgyxa 9g, °C
2 5 10 15
0 26 38 51 60
5 24 35 48 59
-10 23 33 45 56
-15 20 30 42 53
-20 18 27 41 51
Tabnmua A.28.3 — Tok npodinnakTuyeckoro nogorpesa /, ., A, npyu HanpasneHun seTpay = 90°
CkopocTb BeTpa Npu rosonese u, mic
Temnepatypa Bo3gyxa g, °C
2 5 10 15
0 307 383 453 501
-5 666 829 981 1084
-10 869 1081 1279 1413
-15 1047 1303 1542 1703
-20 1198 1493 1766 1951
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OnekTpoTexHu4eckas bubnunoreka Anek.py

FOCT P 59965—2021

Tabnuua A.28.4 — Tok 60-MUHYTHOIA NaBku A, Npu HanpaBieHny BeTpa y = 90°

Temneparypa Bozayxa CKopocTb BeTpa npy rononeae u, Mic

S °C 2 5 10 15 20

25

30

TonwmHa LMANHAPUYECKOA CTEHKW FO10/1e4HOTO OT/IOKEHUA b =5 MM

0 651 682 713 736 754 769 781
-5 799 885 968 1026 1071 1108 1139
-10 924 1050 1050 1251 1315 1367 1413
-15 1034 1192 1341 1443 1522 1588 1647
-20 1134 1319 1494 1613 1707 1790 1869
ToNWMHE LNMINHAPUYECKON CTEHKW FO/I0/1I€4HOT0 OT/IOXEHNA b, = 10 MM
0 872 893 915 930 942 952 960
-5 987 1052 1115 1158 1192 1220 1243
-10 1090 1189 1285 1349 1399 1440 1476
-15 1184 1312 1435 1517 1581 1635 1681
-20 1271 1425 1571 1670 1747 1813 1876
TosWMHE LUINHAPUYECKON CTEHKW FONI0/1€4HOr0 OT/IOKEHNA b, = 15 MM
0 1048 1064 1080 1092 1101 1108 1114
-5 1145 1197 1248 1282 1309 1331 1349
-10 1234 1316 1395 1449 1490 1523 1552
-15 1317 1426 1529 1599 1652 1696 1735
-20 1396 1528 1653 1737 1802 1856 1905
ToNWMHA UMAVHAPUYECKON CTEHKM TO10/1IE4HOI0 OTNI0XEHUA b = 20 MM
0 1198 1211 1225 1234 1241 1246 1252
-5 1284 1327 1370 1398 1420 1438 1453
-10 1364 1434 1501 1546 1580 1608 1633
-15 1440 1534 1623 1682 1727 1765 1797
-20 1512 1627 1736 1808 1864 1911 1952
TosMHE LNINHAPUYECKOI CTEHKW FO/I0/1I€4HOT0 OT/IOXEHNSA b, = 30 MM
0 1453 1463 1472 1479 1483 1487 1491
-5 1524 1558 1589 1610 1626 1639 1650
-10 1593 1647 1698 1732 1758 1779 1797
-15 1659 1732 1801 1847 1882 1910 1934
-20 1722 1813 1899 1955 1999 2034 2064
To/MHE LUIVHAPUYECKON CTEHKW FONI0N1€AHOrO0 OT/IOXKEHNA b, = 40 MM
0 1669 1677 1684 1689 1693 1696 1699
-5 1732 1759 1784 1800 1813 1823 1831
-10 1793 1837 1878 1905 1926 1942 1956
-15 1848 1912 1969 2005 2033 2056 2075
-20 1889 1985 2055 2101 2136 2164 2188
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A.29 MNposopg AC 450/56

Tabnuua A.29.1 — MakcumasibHO [onyCTUMBIN TOK /,, , A

OnekTpoTexHu4eckas bubnunoreka Anek.py

FOCT P 59965—2021

Temnepartypa Bo3gyxa 9, °C

CkopocTb BeTpa npu ronionege 1/, m/c

2 5 10 15
HanpasneHue Betpay = 0°
0 1377 1661 1932 2116
-5 1411 1704 1982 2172
-10 1444 1745 2031 2226
-15 1476 1785 2079 2279
-20 1507 1824 2125 2330
HanpasneHue BeTpay = 90°
0 1764 2164 2540 2794
-5 1810 2221 2607 2869
-10 1854 2276 2673 2942
-15 1897 2330 2737 3012
-20 1938 2382 2799 3081
Tabnuua A.29.2 — Kputnyeckas TosLLMHaA CTEHKU rofioneja pr p MM
CKOpOCTb BETPA Npw rosionege m/c
Temnepartypa Bo3ayxa 9g,°C
2 5 10 15
0 26 38 51 62
5 24 35 48 59
-10 23 33 45 56
-15 20 30 44 54
-20 18 27 40.5 51
Tabnmua A.29.3 — Tok npodinnakTuyeckoro nogorpesa /, ., A, npyu HanpasneHun seTpay = 90°
CKopocTb BeTpa npu rononese m/c
Temnepatypa Bo3gyxa g, °C
2 5 10 15
0 315 393 465 514
-5 683 851 1007 1112
-10 891 1110 1313 1450
-15 1074 1338 1583 1748
-20 1230 1532 1813 2002
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OnekTpoTexHu4eckas bubnunoreka Anek.py

FOCT P 59965—2021

Tabnuua A.29.4 — Tok 60-MUHYTHOIA NaBku A, Npu HanpaBieHny BeTpa y = 90°

Temneparypa Bozayxa CKopocTb BeTpa npy rononeae u, Mic

S °C 2 5 10 15 20

25

30

TonwmHa LMANHAPUYECKOA CTEHKW FO10/1e4HOTO OT/IOKEHUA b =5 MM

0 666 698 731 754 772 788 801
-5 819 907 993 1052 1098 1136 1168
-10 948 1076 1200 1283 1349 1402 1449
-15 1060 1223 1376 1480 1561 1629 1690
-20 1163 1353 1533 1655 1751 1836 1918
To/NWmHE LMINHAPUYECKOI CTEHKW FO/I0/1€4HOT0 OT/IOXEHNA b, = 10 MM
0 893 915 937 952 965 975 983
-5 1011 1077 1143 1187 1221 1250 1274
-10 1117 1219 1317 1383 1434 1477 1513
-15 1213 1345 1471 1556 1622 1676 1724
-20 1303 1461 1611 1712 1792 1860 1925
TosMHE LNNNHAPUYECKON CTEHKW rO/I0/1€HOTO0 OT/IOXKEHNA b, = 15 MM
0 1073 1090 1107 1118 1127 1135 1141
-5 1172 1226 1278 1314 1341 1364 1383
-10 1264 1349 1430 1484 1527 1561 1591
-15 1350 1462 1568 1639 1693 1739 1778
-20 1431 1566 1694 1780 1847 1904 1954
ToNWMHA UMAVHAPUYECKON CTEHKM TO10/1IE4HOI0 OTNI0XEHUA b = 20 MM
0 1226 1240 1254 1263 1271 1276 1282
-5 1314 1359 1403 1432 1455 1473 1489
-10 1397 1469 1538 1584 1620 1649 1673
-15 1475 1571 1663 1724 1770 1809 1842
-20 1550 1668 1779 1854 1911 1959 2001
TosWMHE LNINHAPUYECKON CTEHKW O/I0/1I€4HOT0 OT/IOXEHNSA b, = 30 MM
0 1487 1497 1507 1514 1519 1523 1527
-5 1561 1595 1628 1649 1666 1679 1690
-10 1631 1687 1740 1775 1801 1823 1841
-15 1699 1775 1846 1892 1928 1957 1982
-20 1764 1858 1946 2004 2048 2085 2116
TosWMHE LNINHAPUYECKON CTEHKW FO/I0/1I€4HOTO OT/IOXKEHNA b, = 40 MM
0 1709 1717 1724 1729 1733 1736 1739
-5 1774 1801 1827 1844 1856 1867 1876
-10 1836 1882 1924 1952 1973 1990 2004
-15 1896 1959 2017 2055 2083 2106 2126
-20 1938 2034 2106 2153 2189 2218 2243
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OnekTpoTexHu4eckas bubnunoreka Anek.py

FOCT P 59965—2021

A.30 NMpoeoa AC 500/26

Tabnuua A.30.1 — MakcumasibHO [onyCTUMBIN TOK /,, , A

CkopocTb BeTpa npu rojioniede 1, m/c
Temnepartypa Bo3gyxa 9, °C
2 5 10 15
HanpasneHue Betpay = 0°
0 1497 1805 2098 2297
-5 1534 1851 2152 2358
-10 1570 1895 2205 2416
-15 1605 1939 2257 2474
-20 1638 1981 2307 2529
Hanpasnexwve Betpa \|[/ = 90°
0 1916 2349 2756 3032
-5 1965 2410 2830 3113
-10 2013 2471 2901 3192
-15 2060 2529 2970 3269
-20 2105 2586 3038 3344
Tabnuua A.30.2 — Kputnyeckas TosLMHa CTEHKU rofionesa pr p MM
CkopocTb BeTpa npu ronionege v, m/c
Temnepartypa Bosgyxa 9g, °C
2 5 10 15
0 26 36 50 60
-5 24 35 47 57
-10 21 32 45 56
-15 20 30 42 53
-20 18 27 39 50
Ta6nmua A.30.3 — Tok npodimnakTuyeckoro nogorpesa /, ., A, npyu HanpasneHun seTpay = 90°
CkopocTb BeTpa Npu rosionese u, mic
Temnepatypa Bo3gyxa g, °C
2 5 10 15
0 341 426 505 557
-5 741 923 1093 1207
-10 967 1204 1424 1573
-15 1166 1451 1717 1896
-20 1334 1662 1967 2172
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OnekTpoTexHu4eckas bubnunoreka Anek.py

FOCT P 59965—2021

Tabnuua A.30.4 — Tok 60-MUHYTHOIA NaBku A, Npu HanpaBieHny BeTpa y = 90°

Temneparypa Bozayxa CKopocTb BeTpa npy rononeae u, Mic

S °C 2 5 10 15 20

25

30

TonwmHa LMANHAPUYECKOA CTEHKW FO10/1e4HOTO OT/IOKEHUA b =5 MM

0 729 763 798 823 843 860 874
-5 894 989 1082 1145 1195 1236 1272
-10 1032 1172 1305 1396 1467 1525 1575
-15 1154 1330 1496 1609 1697 1770 1836
-20 1265 1471 1666 1798 1902 1993 2081
To/WMHE LNMINHAPUYECKOI CTEHKW FO/I0/1€4HOTO0 OT/IOXEHNA b, = 10 MM
0 977 1001 1025 1042 1055 1066 1075
-5 1104 1176 1246 1295 1332 1363 1389
-10 1219 1329 1435 1507 1562 1608 1648
-15 1323 1466 1602 1694 1765 1824 1876
-20 1420 1591 1753 1863 1949 2022 2090
TosWMHE LNINHAPUYECKON CTEHKW rO/I0/1€HOTO0 OT/IOXKEHNA b, = 15 MM
0 1174 1193 1211 1223 1233 1242 1249
-5 1282 1340 1396 1434 1464 1488 1509
-10 1381 1472 1560 1619 1664 1702 1734
-15 1473 1594 1708 1785 1845 1894 1936
-20 1561 1707 1707 1939 2011 2072 2126
ToNWMHA UMAVHAPUYECKON CTEHKM TO10/1IE4HOI0 OTNI0XEHUA b = 20 MM
0 1343 1358 1373 1383 1391 1397 1402
-5 1438 1486 1533 1565 1589 1609 1626
-10 1527 1605 1679 1729 1767 1798 1825
-15 1611 1715 1814 1880 1930 1972 2007
-20 1691 1819 1939 2020 2082 2134 2178
To/MHE LNIVHAPUYECKON CTEHKW O/I0/1€4HOT0 OT/IOXEHNSA b, = 30 MM
0 1629 1640 1650 1658 1663 1668 1671
-5 1708 1745 1780 1803 1821 1835 1847
-10 1784 1844 1901 1939 1967 1990 2010
-15 1856 1938 2015 2066 2104 2136 2162
-20 1926 2028 2123 2186 2234 2273 2307
TosWMHE LUINHAPUYECKON CTEHKW ONI0/1€HOTO0 OT/IOXKEHNSA b, = 40 MM
0 1872 1880 1889 1894 1898 1902 1904
-5 1941 1971 1999 2017 2031 2042 2051
-10 2009 2057 2103 2133 2156 2174 2189
-15 2060 2141 2203 2244 2275 2300 2321
-20 2105 2221 2299 2350 2389 2420 2447
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A.31 Nposopg AC 500/27

Tabnuua A.31.1 — MakcumasibHO [onyCTUMBIN TOK /,, , A

OnekTpoTexHu4eckas bubnunoreka Anek.py

FOCT P 59965—2021

Temnepartypa Bo3gyxa 9, °C

CKopoCTb BeTpa npy rononeae u, M/c

2 5 10 15
HanpasneHue Betpay = 0°
0 1463 1764 2051 2247
-5 1499 1810 2105 2306
-10 1535 1853 2157 2363
-15 1568 1896 2207 2419
-20 1601 1937 2256 2474
Hanpasnexwve Betpa \|[/ = 90°
0 1873 2297 2696 2966
-5 1922 2358 2768 3045
-10 1969 2416 2838 3123
-15 2014 2474 2906 3198
-20 2058 2529 2972 3271
Tabnuua A.31.2 — Kputnyeckas TosLLMHaA CTEHKU rofionesa pr p MM
CkopocTb BeTpa npy rononefe v, m/c
Temnepartypa Bosgyxa 9g, °C

2 5 10 15

0 26 38 50 60

5 24 35 48 59

-10 21 32 45 56

-15 20 30 42 53

-20 18 27 39 50

Ta6nmua A.31.3 — Tok npodinnakTuyeckoro nogorpesa /, ., A, npyu HanpasneHun seTpay = 90°
CkopocTb BeTpa Npu rosionese u, mic
Temnepatypa Bo3gyxa g, °C

2 5 10 15

0 334 417 494 545
-5 725 903 1069 1181
-10 946 1178 1394 1539
-15 1140 1420 1680 1855
-20 1305 1626 1924 2125
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Tabnuua A.31.4 — Tok 60-MUHYTHOIA NaBku A, Npu HanpaBieHny BeTpa y = 90°

Temneparypa Bozayxa CKopocTb BeTpa npy rononeae u, Mic

s °C 2 5 10 15 20 25 30
TosWMHA UNIMHAPUYECKOV CTEHKW FONI0NEAHOIO OT/IOKEHUS b, = 5 MM
0 711 744 779 803 822 838 852
-5 872 965 1065 1119 1167 1208 1242
-10 1008 1145 1275 1364 1433 1490 1540
-15 1128 1299 1462 1573 1658 1731 1795
-20 1236 1438 1629 1758 1860 1950 2036
To/NWmHE LMINHAPUYECKOI CTEHKW FO/I0/1€4HOT0 OT/IOXEHNA b, = 10 MM
0 916 941 965 983 997 1008 1018
-5 1046 1119 1191 1240 1278 1309 1337
-10 1161 1272 1380 1453 1510 1556 1596
-15 1265 1410 1547 1640 1712 1772 1825
-20 1362 1535 1698 1809 1895 1970 2041
TosWMHE LNINHAPUYECKON CTEHKW O/I0/1€4HOTO OT/IOXKEHNA b, = 15 MM
0 1144 1162 1180 1192 1202 1210 1216
-5 1249 1306 1361 1399 1428 1452 1472
-10 1347 1436 1522 1580 1624 1661 1692
-15 1437 1555 1668 1743 1801 1849 1891
-20 1523 1667 1802 1894 1964 2024 2077
ToNWMHA UMAVHAPUYECKON CTEHKM TO10/1IE4HOI0 OTNI0XEHUA b = 20 MM
0 1308 1323 1337 1347 1355 1361 1366
-5 1401 1448 1495 1526 1550 1569 1586
-10 1488 1565 1638 1687 1724 1755 1781
-15 1571 1673 1770 1834 1884 1924 1959
-20 1649 1775 1893 1972 2033 2083 2127
TosWMHE LNINHAPUYECKOI CTEHKW FO/I0/1I€4HOT0 OT/IOXEHNSA b, = 30 MM
0 1586 1597 1607 1614 1620 1624 1628
-5 1664 1700 1735 1757 1775 1789 1801
-10 1738 1797 1853 1890 1918 1941 1960
-15 1810 1890 1965 2015 2053 2084 2110
-20 1878 1978 2072 2133 2180 2219 2252
To/WMHE LUINHAPUYECKON CTEHKW FO/I0N1€AHOr0 OT/IOXKEHNA b, = 40 MM
0 1822 1831 1839 1845 1849 1852 1855
-5 1891 1920 1947 1965 1979 1990 1999
-10 1957 2005 2050 2079 2101 2119 2134
-15 2014 2087 2148 2188 2219 2243 2264
-20 2058 2166 2242 2292 2330 2361 2387
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A.32 MNposopg AC 500/64

Tabnuua A.32.1 — MakcumasibHO [onyCTUMBIN TOK /,, , A

OnekTpoTexHu4eckas bubnunoreka Anek.py

FOCT P 59965—2021

Temnepartypa Bo3gyxa 9, °C

CKopoCTb BeTpa npy rononeae u, M/c

2 5 10 15
HanpasneHue Betpay = 0°
0 1493 1800 2092 2291
-5 1530 1846 2146 2351
-10 1566 1890 2199 2409
-15 1601 1934 2250 2466
-20 1634 1976 2300 2521
Hanpasnexwve Betpa \|[/ = 90°
0 1910 2342 2748 3022
-5 1960 2403 2821 3103
-10 2007 2463 2892 3182
-15 2054 2521 2961 3258
-20 2099 2578 3028 3333
Tabnuua A.32.2 — Kputnyeckas TosLLMHaA CTEHKU rofionesa pr p MM
CkopocTb BeTpa npu ronionee v, m/c
Temnepartypa Bosgyxa 9g, °C
2 5 10 15
0 26 36 50 60
-5 23 35 47 57
-10 21 32 45 54
-15 20 30 42 53
-20 18 27 39 50
Tabnmua A.32.3 — Tok npodiunakTuyeckoro nogorpesa /, ., A, npy HanpasneHun seTpay = 90°
CkopocTb BeTpa npw rononeae u, m/c
Temnepatypa Bo3gyxa g, °C
2 5 10 15
0 340 425 503 556
-5 739 920 1089 1203
-10 964 1200 1420 1567
-15 1162 1447 1711 1890
-20 1330 1656 1960 2164
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OnekTpoTexHu4eckas bubnunoreka Anek.py

FOCT P 59965—2021

Tabnuua A.32.4 — Tok 60-MUHYTHOIA NaBku A, Npu HanpaBieHny BeTpa y = 90°

Temneparypa o3ayxa CKopoCTb BETpa npu rosionese mic

9> °C 2 5 10 15 20

25

30

TonuwmHa UUIMHAPUYECKON CTEHKN rON0Ne4HOI0 OT/IOXKEHUSA br =5Mm

0 729 763 798 823 843 859 873
-5 893 988 1080 1144 1193 1234 1269
-10 1031 1170 1303 1393 1463 1522 1572
-15 1153 1327 1493 1605 1693 1766 1831
-20 1263 1468 1662 1794 1897 1987 2074

TonuwmHa UMNNHAPNYECKON CTEHKM rON0NEAHOI0 OT/IOKEeHNA b, = 10 Mm

0 978 1001 1025 1042 1055 1066 1076
-5 1105 1176 1246 1294 1331 1362 1388
-10 1218 1328 1433 1505 1560 1606 1645
-15 1322 1464 1599 1691 1762 1821 1872
-20 1418 1589 1750 1859 1945 2017 2084

TonwuHa UNnHAPNYECKON CTEHKM rON10M1eAHOI0 OT/IOKEHUA b, = 15 MM

0 1176 1194 1212 1225 1234 1243 1249
-5 1282 1340 1396 1434 1464 1488 1508
-10 1381 1472 1559 1617 1663 1700 1732
-15 1473 1593 1707 1783 1842 1892 1933
-20 1559 1705 1844 1936 2008 2068 2122

ToNwmHa UNMHAPUYECKOA CTEHKM FO10/1I€4HOT0 OTNIOXEHUA b, = 20 MM

0 1344 1359 1374 1384 1392 1398 1404
-5 1439 1487 1534 1565 1589 1609 1626
-10 1527 1604 1679 1728 1766 1797 1824
-15 1610 1714 1812 1878 1928 1970 2005
-20 1690 1817 1937 2017 2079 2131 2175

TonwwmHa UNnHAPNYECKO CTEHKM r0N10M1eHOI0 OTIOKEHUA b, = 30 MM

0 1631 1642 1652 1660 1665 1670 1673
-5 1710 1746 1781 1804 1822 1836 1848
-10 1784 1844 1901 1938 1967 1990 2009
-15 1857 1938 2014 2065 2103 2135 2161
-20 1926 2027 2122 2185 2232 2271 2305

TonwwmHa UNnHAPNYECKO CTEHKM r0N10M1eHOI0 OT/IOKEHUA b, = 40 MM

0 1874 1883 1891 1897 1901 1904 1907
-5 1943 1972 2000 2018 2032 2043 2052
-10 2007 2058 2104 2134 2156 2174 2190
-15 2054 2141 2203 2244 2275 2299 2320
-20 2099 2221 2298 2349 2387 2419 2445
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A.33 lNpoBog AC 500/204

Tabnuua A.33.1 — MakcumasibHO [onyCTUMBIN TOK /,, , A

CkopocTb BeTpa npu rojioniede 1, m/c
Temnepartypa Bo3gyxa 9, °C
2 5 10 15
HanpasneHue Betpay = 0°
0 1549 1863 2163 2367
-5 1588 1911 2219 2429
-10 1624 1957 2274 2489
-15 1660 2001 2326 2548
-20 1695 2045 2378 2605
Hanpasnexwve Betpa \|[/ = 90°
0 1977 2420 2837 3120
-5 2028 2483 2912 3203
-10 2077 2545 2986 3203
-15 2125 2605 3057 3363
-20 2171 2663 3126 3440
Tabnuua A.33.2 — Kputnyeckas TosLMHa CTEHKU rofionesa pr p MM
CkopocTb BeTpa npu rosionege v, m/c
Temneparypa Bosgyxa 9g, °C
2 5 10 15
0 24 35 47 56
-5 23 32 45 54
-10 21 30 42 51
-15 18 29 39 50
-20 17 26 36 47
Tabnmua A.33.3 — Tok npodinnakTuyeckoro nogorpesa /, ., A, npyu HanpasneHun seTpay = 90°
CkopocTb BeTpa Npu rosonese u, mic
Temnepatypa Bo3gyxa g, °C
2 5 10 15
0 351 438 519 573
-5 763 949 1123 1240
-10 995 1238 1464 1616
-15 1199 1492 1765 1949
-20 1373 1709 2021 2232
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Tabnuua A.33.4 — Tok 60-MUHYTHOIA NnaBku A, Npu HanpaBieHny BeTpa y = 90°

TemnepaTtypa Bo3gyxa

CKopoCTb BETpa npu rosionese mic

9., °C 2 5

10 15

20

30

TonwwmHa UIMHAPUYECKO CTEHKM r0/10/1eJHOTO OTOXEHUA b_ =5 MM

0 771 805 840 865 886 902 917
-5 937 1033 1128 1193 1243 1285 1322
-10 1077 1219 1356 1448 1521 1580 1632
-15 1202 1380 1551 1666 1756 1831 1896
-20 1315 1525 1724 1860 1965 2055 2139

TonmHa UMNUHAPNYECKON CTEHKM FON0NEAHOI0 OT/IOKEHNA b, = 10 Mm

0 1036 1059 1083 1100 1114 1125 1134
-5 1163 1236 1307 1356 1394 1426 1453
-10 1278 1390 1498 1572 1628 1675 1716
-15 1384 1529 1668 1762 1835 1895 1947
-20 1482 1657 1823 1935 2022 2095 2160

TonWMHa UMNUHAPNYECKO CTEHKM FON0NEAHOI0 OT/IOKEHUA b, = 15 MM

0 1245 1264 1283 1295 1305 1313 1320
-5 1353 1411 1469 1508 1538 1563 1584
-10 1453 1545 1634 1694 1741 1779 1812
-15 1546 1668 1785 1864 1924 1974 2017
-20 1634 1783 1924 2020 2093 2154 2208

ToNwmMHa UMANHAPUYECKON CTEHKM TO10/IEAHOT0 OTNIOXEHUA b, = 20 MM

0 1425 1440 1455 1466 1473 1480 1485
-5 1520 1569 1617 1649 1673 1694 1711
-10 1609 1688 1763 1814 1853 1885 1912
-15 1694 1799 1899 1967 2018 2060 2096
-20 1774 1904 2027 2109 2172 2224 2270

TonmHa UMNUHAPNYECKON CTEHKM FON0NEAHOI0 OT/IOKEHUA b, = 30 MM

0 1730 1741 1751 1759 1764 1769 1773
-5 1808 1845 1881 1904 1922 1937 1949
-10 1884 1945 2002 2040 2069 2093 2113
-15 1957 2039 2117 2168 2208 2239 2267
-20 2026 2130 2226 2290 2339 2378 2412

TonWMHa UMNUHAPNYECKON CTEHKM FON0NEAHOI0 OT/IOKEHUA b, = 40 MM

0 1977 1997 2005 2011 2015 2018 2021
-5 2027 2087 2115 2133 2147 2158 2168
-10 2077 2173 2219 2250 2272 2291 2306
-15 2125 2256 2319 2361 2392 2417 2438
-20 2171 2337 2416 2467 2506 2539 2565
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CkopocTb BeTpa npu rojioniede 1, m/c
Temnepatypa Bo3gyxa 3g, °C
2 5 10 15
HanpasneHue Betpay = 0°
0 1590 1909 2214 2422
-5 1629 1957 2271 2486
-10 1667 2004 2327 2547
-15 1703 2050 2381 2607
-20 1738 2094 2434 2665
Hanpasnexwve Betpa \|[/ = 90°
0 2025 2476 2901 3189
-5 2077 2540 2978 3274
-10 2127 2604 3053 3357
-15 2176 2665 3126 3438
-20 2223 2724 3197 3516
Tabnuua A.34.2 — Kputnyeckas TosLLMHaA CTEHKU rofionesa pr p MM
CkopocTb BeTpa npu rosioneae Vv, M/c
Temnepartypa Bo3gyxa g, °C
2 5 10 15
0 23 33 45 54
5 21 32 44 53
-10 20 29 41 50
-15 18 27 38 47
-20 17 24 35 45
Tabnmua A.34.3 — Tok npodinnakTuyeckoro nogorpesa /, ., A, npyu HanpasneHun seTpay = 90°
CkopocTb BeTpa Npu rosionese u, mic
Temnepatypa Bo3gyxa g, °C
2 5 10 15
0 359 447 530 585
-5 780 970 1147 1267
-10 1017 1265 1496 1651
-15 1226 1525 1803 1990
-20 1403 1746 2065 2280

97

OnekTpoTexHu4eckasi bubnunoTeka Anek.py



OnekTpoTexHu4eckas bubnunoreka Anek.py

FOCT P 59965—2021

Tabnuua A.34.4 — Tok 60-MUHYTHOIA NnaBku A, Npu HanpaBieHny BeTpa y = 90°

Temneparypa Bozayxa CKopocTb BeTpa npy rononeae u, Mic

S °C 2 5 10 15 20

25

30

TonwmHa LMANHAPUYECKOA CTEHKW FO10/1e4HOTO OT/IOKEHUA b =5 MM

0 801 835 871 896 916 933 948
-5 968 1066 1162 1228 1280 1323 1360
-10 1111 1255 1394 1489 1562 1623 1675
-15 1238 1419 1593 1710 1802 1878 1944
-20 1352 1566 1770 1907 2015 2105 2187
TosWMHE LUINHAPUYECKON CTEHKW FO/I0/1I€4HOT0 OT/IOXEHNA b, = 10 MM
0 1077 1101 1126 1143 1156 1168 1177
-5 1206 1279 1352 1402 1440 1472 1500
-10 1323 1436 1546 1620 1678 1726 1767
-15 1429 1577 1718 1813 1887 1949 2002
-20 1529 1706 1875 1989 2078 2152 2217
To/MHE LNINHAPUYECKON CTEHKW FONI0N1€HOr0 OT/IOKEHNA b, = 15 MM
0 1297 1315 1334 1347 1357 1365 1372
-5 1405 1464 1522 1562 1592 1617 1639
-10 1506 1599 1690 1751 1798 1837 1870
-15 1600 1723 1842 1922 1983 2035 2078
-20 1689 1840 1984 2080 2155 2217 2271
ToNWMHA UMAVHAPUYECKON CTEHKM TO10/1IE4HOI0 OTNI0XEHUA b = 20 MM
0 1484 1500 1514 1525 1533 1540 1545
-5 1579 1629 1677 1710 1735 1755 1773
-10 1669 1749 1826 1877 1917 1949 1976
-15 1754 1861 1963 2031 2084 2127 2163
-20 1836 1967 2092 2175 2240 2292 2338
TosWMHE LNINHAPUYECKON CTEHKW O/I0/1I€4HOT0 OT/IOXEHNSA b, = 30 MM
0 1802 1813 1824 1831 1837 1842 1845
-5 1881 1918 1954 1978 1996 2011 2023
-10 1957 2018 2076 2115 2144 2168 2188
-15 2030 2113 2192 2244 2284 2316 2344
-20 2100 2204 2302 2367 2416 2456 2491
TosWMHE LUINHAPUYECKON CTEHKW ONI0/1€HOTO0 OT/IOXKEHNSA b, = 40 MM
0 2024 2080 2089 2094 2098 2102 2105
-5 2076 2170 2199 2217 2232 2243 2252
-10 2127 2257 2304 2334 2358 2376 2392
-15 2176 2341 2405 2446 2478 2504 2525
-20 2223 2422 2502 2554 2594 2626 2653
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Temnepartypa Bo3gyxa 9, °C

CKopoCTb BeTpa npy rononeae u, M/c

2 5 10 15
HanpasneHue Betpay = 0°
0 1661 1999 2321 2541
-5 1702 2049 2381 2607
-10 1741 2099 2440 2672
-15 1780 2147 2497 2735
-20 1817 2193 2552 2796
Hanpasnexuve Betpa \|[/ = 90°
0 2121 2597 3046 3349
-5 2175 2665 3127 3439
-10 2228 2732 3205 3526
-15 2280 2796 3282 3611
-20 2330 2859 3357 3693
Tabnuua A.35.2 — Kputnyeckas TosLmMHa CTEHKU rofionesa pr p MM
CkopocTb BeTpa npu rosionege v, m/c
Temneparypa Bosgyxa 9g, °C

2 5 10 15

0 26 38 51 62

-5 26 36 50 59

-10 24 33 47 57

-15 23 30 44 57

-20 21 30 41 56

Tabnmua A.35.3 — Tok npodinnakTuyeckoro nogorpesa /, ., A, npy HanpasneHun seTpay = 90°
CkopocTb BeTpa Npu rosonese u, mic
Temnepatypa Bo3gyxa g, °C

2 5 10 15
0 377 470 557 615
-5 819 1020 1206 1332
-10 1069 1329 1572 1736
-15 1288 1602 1896 2093
-20 1474 1835 2171 2397
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Tabnuua A.35.4 — Tok 60-MUHYTHOIA NaBku A, Npu HanpaBieHny BeTpa y = 90°

Temneparypa Bozayxa CKopocTb BeTpa npy rononeae u, Mic

S °C 2 5 10 15 20

25

30

TonwmHa LMANHAPUYECKOA CTEHKW FO10/1e4HOTO OT/IOKEHUA b =5 MM

0 786 821 858 897 923 945 963
-5 940 1000 1104 1206 1276 1331 1376
-10 1081 1152 1305 1452 1551 1629 1693
-15 1225 1286 1479 1662 1706 1882 1963
-20 1341 1407 1634 1849 1994 2108 2205
ToNWMHE LNMINHAPUYECKOI CTEHKW FO/I0/1€AHOTO0 OT/IOXEHNA b, = 10 MM
0 1103 1128 1155 1173 1187 1199 1210
-5 1241 1319 1396 1449 1490 1524 1553
-10 1365 1486 1602 1681 1742 1792 1836
-15 1479 1635 1785 1886 1964 2029 2086
-20 1585 1773 1951 2072 2166 2245 2316
TosWMHE LNINHAPUYECKON CTEHKW O/I0N1€HOrO0 OT/IOXKEHNA b, = 15 MM
0 1326 1346 1366 1380 1390 1399 1407
-5 1442 1506 1567 1609 1642 1668 1691
-10 1550 1650 1746 1811 1861 1902 1937
-15 1651 1783 1908 1993 2058 2112 2158
-20 1746 1906 2059 2161 2240 2306 2364
ToNWMHA UMAVHAPUYECKON CTEHKM TO10/1IE4HOI0 OTNI0XEHUA b = 20 MM
0 1517 1534 1550 1561 1569 1576 1582
-5 1620 1672 1724 1759 1785 1807 1826
-10 1716 1801 1883 1937 1979 2014 2043
-15 1807 1921 2029 2102 2157 2203 2241
-20 1894 2034 2167 2255 2323 2379 2428
To/MHE LNIVHAPUYECKON CTEHKW O/I0/1€4HOT0 OT/IOXEHNSA b, = 30 MM
0 1841 1853 1865 1872 1878 1883 1887
-5 1926 1966 2005 2030 2050 2063 2078
-10 2008 2074 2136 2177 2208 2234 2255
-15 2087 2176 2260 2315 2357 2392 2421
-20 2163 2273 2377 2446 2499 2542 2578
TosWMHE LUINHAPUYECKON CTEHKW O/I0N1€4HOr0 OT/IOXKEHNA b, = 40 MM
0 2116 2125 2134 2140 2145 2149 2152
-5 2175 2223 2253 2273 2288 2300 2310
-10 2228 2316 2366 2399 2424 2444 2460
-15 2279 2407 2475 2519 2553 2580 2603
-20 2329 2494 2579 2634 2676 2711 2740
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3HauyeHUss MakCMMa/lbHO AOMNYCTMMOTO TOKa /151 CTa/TbHbIX TPOCOBY)

Tabnumuya b.1 — 3HaueHna MakcyMasibHO [0MyCTUMOrO ToKa /,, , A, ANA CTasibHbIX TpocoB C-35

Temnepartypa Bo3gyxa 9, °C

CKOpoCTb BeTpa npu rosionese m/c

2 5 10 15

HanpasneHue Betpay = 0°
0 138 171 203 222
-5 140 173 205 224
-10 141 174 207 226
-15 142 176 208 228
-20 143 177 210 230

Hanpasnexue Betpay = 90°
0 183 227 267 293
-5 185 229 269 296
-10 187 231 272 299
-15 189 233 274 302
-20 190 235 277 304

Tabnuua 5.2 — 3HaueHVA MakCMasibHO A0MyCTUMOro Toka /,, , A, Ana CTaslbHbIX Tpocos C-50
CkopocCTb BeTpa npwv rononeae m/c
Temnepatypa Bo3gyxa 9, °C
2 5 10 15

HanpasneHne setpay = 0°
0 179 220 256 280
-5 180 222 258 282
-10 182 224 260 285
-15 184 226 262 287
-20 186 228 265 290

Hanpasnexue Betpay = 90°
0 234 286 335 369
-5 236 289 339 372
-10 238 291 342 376
-15 240 294 345 379
-20 242 296 348 382

1) Mapkun no FOCT 3062.
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Tabnmuya 5.3 — 3HaueHnss MakCMMasibHO A0oNyCTUMOro Toka 1, , A, AnA cTaslbHbIX Tpocos C-70

Temnepartypa Bo3ayxa 9, °C

CKopoCTb BeTpa npu rosionese m/c

2 5 10 15
HanpaeneHue Betpay = 0°
0 219 262 303 332
-5 221 264 306 335
-10 222 266 309 338
-15 224 269 311 340
-20 225 271 314 343
HanpasneHue Betpay = 90°
0 278 339 397 436
-5 280 342 400 440
-10 282 345 404 444
-15 285 348 408 448
-20 287 351 411 452
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MpunoxeHve B
(cnpaBo4HoOe)

Mpumep pacyeTa (OUEeHKN) BPEMEHU NJIaBKK rosionega
C 3aaHHOW TONLWWHOM CTEHKWN rosionega

OueHnTb BpemMs nnasku rononeda /, Tokom nnaskn /, = 1100 A ansa nposoga mapku AC 240/32 npw TonwmHe
CTeHkM rononega b, = 18 mm, Temnepartype Bo3gyxa 9 = -5 °C, ckopoctu Betpa v = 5 m/c.

PeweHne. na cooTBeTCTBYOLLEN Mapku npoBoga [cMm. A. 14 (npunoxeHue A)] 1 3afaHHbIX NOroAHbIX YCNOBUIA
(34 °C; v, m/c) onpeaensaioT KpUTUHECKYHO TOJILLMHY CTEHKW rononea byt

prr =39 Mm.

Mo Tabnuue A. 14.1 gnsa Tex Xe NorogHbIX yCri0BUiA U HanpaBneHns Betpa y = 0° onpeaensitoT MakCMasibHO A0-
MyCTUMBIV TOK /,, ;-

M a= 1177 A

[nsi NpOMEXYTOYHbIX 3HAYEHU 9g, °C, nv, M/c, 3HaYeHns pr M lMlJL onpeaensioT JIMHENHON nHTepnonaunei:

a) no Tabnuue A. 14.4 npu 3agaHHbIX NOrofHbIX ycnosusax (9, °C, v, M/C) 1 pacHeTHO TOSLMHE CTEHKW rofionesa
b, (5, 10, 15 Mm), ¢ TOKOM 60-MVUHYTHOI NNaBKu, G/IMKANLLMM MEHBLUIMM TOKa NNaBkm /,, A:

/(60) = 898 A; bp . = 20 Mm;

6) NMHEeHOI nHTEpnoNALMei no /(g,) 1 /MA HaxoAAT TONLWWHY CTEHKM ronioneaa b (5,), NponiasnseMyto 3a4aHHbIM
TOKOM MnaBku /; 3a 60 MUH:

4(w)=A + W/\'(/nn',(/\:20+i/\/\’(1100 ' 898)=26'S“M:

B) BbIMOJ/THAKT OLUEHKY BPEMEHW MN1aBKM rosonena /nn:

/l,,=60 =6Q =40 mnH 48 c.
b (s0) 26,5
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MpunoxeHnue I
(cnpaBo4Hoe)

Mpumep pacyeTa MakCUMasibHO AOMYCTUMOro Toka /,,

Onpegenntb MakcumasibHO AONyCTUMbIA TOK / ans npoBoga Mapkm AC 240/39 npu TemnepaType BO3gyxa
3, = -8 °C, ckopoctu BeTpa v =7 mM/c n yrne y = 90°.

PeweHue. Ansa npooga mapkn AC 240/39 13 Tabnuubl A. 15.1 npu y = 90° BbibMpaem 3Ha4YeHNs1 MakCUMasibHO [0-
MycTUMOro ToKa /,, 1 AN CMEXHBIX 3HaYeHui ckopocTn BeTpa v =5 m/c n v = 10 m/c 1 Temnepatypbl Bo3gyxa 9, = -5 °C
n9, = -10°C.

Ta6bnuua B.1
m—CKOpOoCTb BeTpa v. M/c
5 10 7
Temnepatypa Bo3gyxa 9g, °C -
5 1521 1789 1628
-10 1560 1835 1670
-8 1544 1817 1653

2 p— p— o p— o
MakcumasibHO [oNyCTUMBIN TOK NPU CKOPOCTW BeTpa v = 7 M/C 1 Temnepatypax Bo3gyxa 9g = -5 °C n 95 = -10 °C
COOTBETCTBEHHO

7—5%
-5 °C) = 1521+(1789 -1521) = 1628 A,
U0
—y
-10 °C] = 1560 (1835 -1560) = 1670 A.

Vickomoe 3HayeHue:

/ \ 8-5
ol 8C) = 1628471 (1670 -1628) = 1653 A.

ToT e pesynbTar nosly4aeTcs, ecau onpeaensts /,  Npu Temnepatype Bosgyxa 9 = -8 °C 1 CKOpoCTsixX BeTpa
y=5wm/cnun=10 m/c.
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MpunoxeHune
(cnpaBo4HoOe)

3HaYeHns aKTUBHOIO U BHYTPEHHEro NMHAYKTUBHOIO CONPOTUBEHM TpocoB C-35, C-50, C-70

Tabnvuya [.1 — 3HauyeHus1 aKTUBHOIO 1 BHYTPEHHErO MHAYKTUBHOIO CONPOTMBAEHUIA Tpocos C-35, C-50, C-70

AKTUBHOE conpoTueneHve npu Temnepatype 0 °C, Om/km BHyTpeHHee UHAYKTMBHOE conpoTuenexHne, OM/km
Tow A C-35 C-50 C-70 C-35 C-50 C-70
20 4,75 3,2 2,25 1,05 0,66 0,47
40 55 3,35 2,35 1,6 0,77 0,51
60 6,0 3,5 2,45 1,95 0,89 0,57
80 59 3,7 2,55 1,88 1,03 0,67
100 5,7 3,9 2,7 1,75 1,21 0,8
120 55 4,0 2,85 1,67 1,3 0,91
140 53 3,75 3,0 1,6 1,19 0,96
160 515 3,6 2,97 1,53 1,12 0,92
180 50 3,52 2,95 1,46 1,07 0,85
200 4,85 3,35 2,93 1,4 1,04 0,78
220 — — 2,88 — — 0,71
240 — — 2,84 — — 0,65
260 — — 2,79 — — 0,60
280 — — 2,75 — — 0,56
300 — — 2,72 — — 0,53
320 — — 2,711 — — 0,50
340 — — 2,70 — — 0,47
360 — — 2,69 — — 0,45

MpumMeyaHne — 3aBUCMMOCTU OT TOKA YAe/bHbIX aKTUBHOMO U BHYTPEHHEro MHAYKTUBHOIO COMPOTMBEHUIA
CTa/IbHbIX TPO303alUMTHBIX TPOCOB (KAHATOB) HE HOPMUPYIOTCS B HALMOHa/IbHbIX CTaHaapTax. OHU CYLeCTBEHHO
OT/IYAKTCA A5 TPOCOB (KaHaTOB) C OAVMHAKOBbLIM HOMUHA/IbHBIM CEYEHMEM Pas/IMYHbIX MapoK U AaXe OfHOW Mapku,
U3rOTOB/IEHHBIX MO OHOMY HaLMOHA/IbLHOMY CTaHAAPTY, U C pasHbIMW CPOKAMU 3KCMyaTauum.

Tabnvuya [.2 — 3HayeHUss aKTUBHOIO 1 BHYTPEHHETO MHAYKTMBHOIO CONPOTMBAEHUIA Tpocos MTK20-0/50-9.1,
['TK20-0/70-11.1

AKTUBHOE conpoTueneHve npu Temnepatype 0 °C, Om/km BHyTpeHHee UHAYKTUBHOE conpoTuenexHne, OM/km
Tou A 'TK20-0/50-9,1 ['TK20-0/70-11,1 'TK20-0/50-9,1 F'TK20-0/70-11,1
20 1,56 1,08 0,81 0,62
40 1,67 1,18 0,88 0,62
60 1,77 1,28 0,95 0,63
80 1,88 1,38 1,03 0,67
100 1,98 1,53 1,12 0,71
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AKTMBHOE conpoTueneHve npu Temneparype 0 °C, OM/km

BHyTpeHHee UHAYKTUBHOe conpoTuBnieHne, Om/kM

Tow A 'TK20-0/50-9,1 ['TK20-0/70-11.1 'TK20-0/50-9.1 ['TK20-0/70-11.1
120 2,08 1,68 1,16 0,77
140 2,19 1,83 1,01 0,78
160 2,29 1,80 1,01 0,81
180 2,39 1,78 1,06 0,84
200 2,49 1,76 1,15 0,89
220 — 171 — 0,90
240 — 1,67 — 0,91
260 — 1,62 — 0,93
280 — 1,58 — 0,96
300 — 1,55 — 0,99
320 — 1,54 — 1,02
340 — 1,53 — 1,05
360 — 1,52 — 1,08
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MpunoxeHue E
(cnpaBo4Hoe)

Mprmep pacyeTa NepeMEHHOro Toka nsaBKy rososiesa Ha rpo3o3alMTHOM Tpoce
mMapku C-70 No pasniMyHbIM CXemMam MnjaBKu

PaccuntaTb TOK N1aBKW rosiofiefia Ha N30/IMpPoBaHHbIX FPO303aLlMTHbIX Tpocax Mapkn C-70 (TK-11)1) 130 220 kB
Mo pas/IMYHLIM CXemam NnaaskKu.

McxogHble faHHble.

Ha nuHnn gea tpoca mapku C-70, paccTtosHne mexay Humm 11,0 M, agnameTp Tpoca c/Tp =11,0 mm, paguyc nonepeu-
HOrO ceyeHna Tpoca r, = 0,55 ¢ 102 M. HanpspkeHune nnasku 35 kB, gnnHa TpocoB 52 kM. CONpOTMBIEHUS 3a3EMISHOLLNX
ycTpoiicTe: Ha MNC R, = 0,5 Om, B MecTe 3a3em/ieHns Tpoca /’?3y2 = 2,0 Om. PacyeTHas rnybrHa Bo3BpaTa Toka yepes
3emnto D, paBHa 1000 M. ConpoTVB/IEHNE UCTOYHUKA NMUTAHUSI HE YUMTbIBAEM.

PeweHne.

a) Cxema «Tpoc — 3emMnsi» TpebyeT nooyepeaHON NaaBky rosonega Ha Kakaom Tpoce.

YAenbHoe COnpoTUB/IEHNE KOHTYPA «TPO303aLNTHBIA TPOC — 3eMnsi» Z, 3

—yAa.Tp.3 = Nya. Tp W*'+PABH.y4. TP + /0345 . lg—’ (E-1)
™

rae Ay Xowymrp — YAE/bHbIE aKTWBHOE M BHYTPEHHEe MH/YKTWBHOE COMPOTWB/IEHWS TPO303alLMTHOTO Tpoca, 3aBi-
CALIME OT UCKOMOTO TOKa Tpoca. [Mo3ToMy B KauecTBe Hy/1eBoii nTepaumn 3afaemMcs 3HaueHnem Toka Niasku, Hanpuvep,
180 A, v onpepaensiem no npunoxenuto : /? . = 2,95 Om/km, X, . = 0,85 Om/km.

BHeluHee y/eNbHOe UHAYKTUBHOE COMNPOTUB/IEHNE FPO303ALMTHOIO TPOCA Xyyey, v '

XBH_,.yA.Tp =0,145-19" = 0,145-19—"™\2 =0,763 OMm/KM.
B Ap 0,55*10

Monb3ysick hopmynoim

1 =. Yn (E.2)
[—Tp.3 * *3.y1* "3.y2]

MoJly4yaloT B NEPBOI UTEpaLnn:

" |[(2,95+0,05)-52+0,5+2,0] + ¥(0,85 + 0,763)'52]

YTOUHAIOT pacyeT BO BTOPOIi MTepauyi, onpegenns no npunoxesno I 4ns HaiigeHHoro /

R"ymrp = 2,935 Om/KM; )tSRvaripn = 0,797 Om/KMm,

yto Aaer
47N =197,4 A,

OTK/IOHEHWe OT npeablayuwiero coctasuno 1,1 %.
YTOUHAIOT pacyeT B TpeTbeil utepauum, onpeaenvs no npunoxexuto I Ansa HaigeHHoro /.

va 5 =2,933 OM/KM;Q&.%%?SQ OM/KM,
yTo Aaer
N=197,4 A,

OTK/IOHEeHWe OT npeablaywero coctasuno 0,2 %.

PacuyeT 3akOH4YeH, OTK/I0HEeHne meHee 1 %.

6) Cxema «Tpoc — TpoOC»

YpenoHoe conpoTUBAEHUE B3aUMHOM MHOAYKTUBHOCTU MeXAy ABYMSI KOHTYpaMm «rp0o303alUTHbIA TPOC — 3eM/si»:

X}yﬁu,Tp = /0,1456?’;"- = /O,l45’|g’1\_’£ = 0,284 Om/KMm.

1) Mo rOCT 3063.
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B kauecTBe Hy/1IeBOI Tepauuy NpuHUMaem aas Toka 180 A no npunoxeHuto I
Ryt p 2,95 OMIKM; Yoy p 0,85 OM/KM.

Monb3ysick thopmy/ioii

Iih?*in1 - nn2 -7z ~ Wl (E.3)
|—T1p. 31* —Tp.a2 *-'p |

nosiyyatoT B NepBoii utepauum:

M |(2 + 2,95+ 52+/2 » (0,85+0,763 - 0,284) * 52|
YTOUHSIIOT pacyeT BO BTOPOIi Tepauuu, onpeaesnive no npuioxexHuto I ons HaligeHHoro Toka:

ﬂYA-Tp =273 OM/KM; XBH.y,q.Tp =01822 OM/Km;
/$=111,3A,

OTK/IOHEHWE OT NpeablayLero coctasusio 6,5 %.
YTOUHAIOT pacyeT B TPeTbeN ntepauuu, onpeaesns no NPUIOKeEHWIO 418 HANAEHHOro ToKa:

I?yR.%p = 2,785 OM/KM ¥yt = 0,862 OM /km;
/£? =108,9 A,

OTK/IOHEHWE OT npeablayLero coctasuio 2,2 %.
YTOUHAKT pacyeT B YETBEPTON NTepauun, onpeaesime no NpuIoKeHuo I Ans HailgeHHOro Toka:

/?yﬂ_r]b: 2,767 OM/KM'o}qRﬁﬂ'(nilp-j = 0,849 Om/KMm;
4? =109,7 A,
OTK/IOHEHWE OT npeablaywero coctasusio 0,7 %.
PacueT 3akoHYeH, OTK/I0HeHMe MeHee 1 %.
B) Cxema «jgBa Tpoca — 3emMs»
B kauecTBe HyNeBoi ntepaunn, Kak n Aasa npegblayLmx cxem, NpuHMMarT Ans Toka 180 A no NpuaoxeHuto I

12303 2:95 OMIKM; Oy iy = 0,85 OM/KM.

Monb3ysck hopmynoli
4MnL —4wi2-|_ - N (E4)
pTP.31* XTp *27 Kyi* *3.y2)|

nosiyyatoT B NepBoii utepauum:

MH = JF omemmmmmmmmemecememee fomomemeceae T L —Feemmmeeee e mne e eme e Tonnee r=183,2A.

YTOUHAIOT pacyeT BO BTOpOVI nTepauuun, onpegenus no npuaoxexuio I ans HaVI,EI,eHHOFO TOKa:

12y gzrify 2,947 OM/KM, Gy g ip = 0,839 Om/km;

4?7 =111,3 A,

OTK/IOHEHUe OT npeablaywero coctasusio 0,23 %.
PacueT 3aKoH4YeH, OTKNoHeHe MmeHee 1 %.
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r) Cxema «Tpoc, TPOC — 3eM/Is»
B kauecTBe Hy/1EBOI UTepauuu, Kak 1 g Npeablaylux cxXem, NpUHUMAaloT Ans Toka 180 A no npunoxexuto I

Ryprin (72,95 OMIKM; Yogyia oy 0,85 OM/KM.

Monb3ysAck hopmynoi

L+exp(+/-)/A- BPCRIaYLray2

y —Tp.3! PQpy
4w(1,2)
[4=Tp.31 * PGp * «5.yl * "3.y2

Mosly4atoT B NEPBOI1 MTEpaLmi:
- ANs NepBoro Tpoca

A

35 1051401 (0:05+/0,284) M 52+0,5 +2,0
2,95-52+/(0,85 + 0,763 - 0,284) m 52
=181 1A (E.5)

11 1[(2,95+0,05+0,05) « 52+0,5 + 2,0]+/(0,85+0,763+0,284) * 52|

- NSt BTOPOro Tpoca
I~ =202,1 A.

YTOUHSAOT pacyeT BO BTOPOIA nTepauun, onpeaenvs no NpuioxeHuto I ans HaligeHHbIX TOKOB:

= 2.949 . - .
Ay TPL = 299 OM/KM; X, 0 og = 0,846 OM/KM;
nn~ 181,2 A
OTK/IOHEHWe OT npeAbigyLiero coctasusio 0,1 %.
PacuyeT g/19 nepBoro Tpoca 3akoH4eH, OTK/IOHeHNEe MeHee 1 %.
= 2.925 . = .
Ay, TP2 = OM/KM; Xy, ynrp2 = 0,773 OM/km;

451“: 205,9 A,

OTK/IOHEHWE OT npeablayLlero coctasusio 1,9 %.
YTOUHAIOT pacuyeT B TPeTbel ntepauuv, onpeaenvs no NpuioxeHuo I Ans HaingeHHbIX TOKOB:

AYA-Tp2 = 2>925 OMIKM; Xy, 0 00 = 0,773 OM/KM;

45 =206,9 A,

OTK/IOHEHWE OT npeablaywero coctasusio 0,5 %.
PacueT ona BTOPOro Tpoca 3akoHYeH, OTK/I0HeHe MeHee 1 %.
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Bubnvorpadus

[1] MpaBuna ycTpoiicTBa anekTpoyctaHoBok (MY3). M3gaHne cegbmoe

[2] TpeboBaHus no nnaBke rosonefa Ha NPoBOAAX U IPO303aLUMTHBIX TpOCax NIMHWIA anekTponepegayn (YTBEPXAEHbI
npukasom MuHaHepro Poccum ot 19 gekabps 2018 r. Ne 1185)

[8] TpeboBaHuss K meperpy3oyHOi CNOCOGHOCTM TpaHchOpMaTopoB M aBTOTPaHC(hOpMaTopoB, YCTAHOB/IEHHLIX Ha
06beKTax aNeKTPO3HEPreTVKN, U ee NOAAEPXKaHMIO (YTBEPXAEHbI Nprka3zom MuHaHepro Poccum ot 8 cheBpans 2019 .
Ne 81)
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