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HAUWOHANBbHDB A CTAHAOAPT POCCUMNCKOMN PEOLJEPALNMN

CUCTEMbI TATOBOIO 9JIEKTPOCHABXEHNA
XENE3HOW AOPOTN

MeToaunKa BbI60pa OCHOBHbIX NapaMeTpoB

The railway track power supply systems.
The methods of selecting fundamental parameters

fata BBegeHns — 2018— 05—01

1 O6nacTb NpUMeHeHUs

HacToAwwnin ctaHgapT pacnpocTpaHAeTCsa Ha CUCTeMbl TATOBOrO 3/1eKTPOCHabXeHNA MOCTOAHHOro
TOKa HanpsxeHuem 3 KB. nepemeHHOro Toka HanpsxxeHuem 25 n 2 x 25 kKB npu ckopocTu ABUXEHUA MNO-
e370B Ha anekTpoTare Ao 250 KM/4 u ycTaHaBnuBaeT MeTOAMKY Bblbopa OCHOBHbIX NapaMeTpoB 3TUX
cucTem.

2 HopmaTtuBHbIE CCbINKN

B HacToswem cTaHAapTe MCMnob3oBaHbl HOPMAaTUBHbLIE CCbIIKM Ha crefylowme ctaHaapTbl:

FOCT 839—50 MNpoBoAa Hen3osMpPoOBaHHbIE A1 BO3AYLWHbIX JIMHUIA 3nekTponepesayn. TexHuveckne
ycnosus

FOCT 2585—81 BbIkntouaTeny aBtomarnyeckme 6bICTPOAENCTBYOLME NOCTOAHHOIO Toka. Obuwne Tex-
HUYeCcKne ycroBus

FOCT 4775— 91 lpoBoAa Hen3o/IMpoBaHHble GuMeTasl/Invyeckue crtanemefHble. TeXHUYeckme yc-
nosus

FOCT 6962—75 TpaHCNOPT 3NEKTPUDULNPOBAHHbIA C MUTaHMEM OT KOHTaKTHOM ceTu. Psag HanpshkeHui

FOCT 7746—2015 TpaHcdopmaTopbl Toka. ObLime TexHUYeckme ycrioBus

FOCT 11677 TpaHccopmaTopbl cunosble. ObLme TeXHUYeCKne ycnosus

FOCT 14209—85 TpaHcdopmaTopbl CU0BblE Mac/siHble 00Lero HazHayeHus. JonycTuMble Harpy3ku

FOCT 16772—77 TpaHccopmaTopbl U peakTopbl Npeobpa3oBaTesibHble. OOUiMEe TexHU4Yeckne yc-
nosus

FOCT 32697—2014 TpocCbl KOHTaKTHO CeTu Xene3Hol Aoporu Hecylmne. TexHn4eckne ycnoBus

FOCT 32895 2nekTpudunkaymsa n anekTpocHabXxeHne xenesHbix gopor. TepMuHbl 1 onpeaesnieHus

FOCT P 51559 TpaHctopmaTopbl Cu/i0Bble Mac/isiHble K/laccoB HanpsbkeHus 110 n 220 kB un aBTO-
TpaHcopmMaTopbl HanpsbkeHnem 27.5 kB ANa 3N1eKTPUYECKMX XesesHbIX AOPOor nepemMeHHoro Toka. O6buue
TeXHUYEecKue ycrioBus

FOCT P 52002 3nekTpoTexHuka. TepMUHbI 1 onpefesieHNs OCHOBHbIX MOHATUIA

FOCT P 52565—2006 Bbik/toyaTesin nepemMeHHOro Toka Ha HanpsbkeHus ot 3 go 750 kB. O6ume Tex-
HUYecKne ycroBsus

FOCT P 52719 TpaHccopmaTopbl cunoBble. ObUmMe TeXHNYECKNE YCIOBUS

FOCT P 52726— 2007 PasbeguHUTENN 1 3a3eM/INTENTN NepeMeHHOro TokKa Ha HanpshXeHue cBbiwe 1 kB
1 NpuBOAbI K HAM. O6Lne TeXHUYeCcKne ycroBus

FOCT P 55647—2013 MNMpoBoAa KOHTaKTHbIE U3 MeAn 1 ee CMNIaBOB A4J1 3NeKTPUUNLMPOBAHHbIX Xefes-
HbIX Aopor. TexHn4yeckune ycnosus

NMpumeyaHune — Mpy NONb30BAHUM HACTOALWMM CTAaHAAPTOM LLENECO06PA3HO NPOBEPUTL AEWCTBUE CChITOYHbIX
CTaHAapTOB B MHDOPMALMOHHOM cucTeMe 06LLero nosb3oBaHus — Ha ogMuManbHOM caiitTe deflepanbHOro areHTCTBa no

N3paHne oduuymanbHoe
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TEXHUYECKOMY PEry/iMpoBaHuio U METPOJIOTUM B CETU VIHTEPHET UK MO eXErogHOMY NH(OPMAaLMOHHOMY yKasaTteso «Ha-
LiMOHa/bHble CTaHAAaPTbI», KOTOPbIV ONYy6MKOBAH MO COCTOSIHWIO HA 1 HBaps TEKyLLero rofa, 1 no BbiNyckam exemecsu-
HOTo MH(POPMALMOHHOTO yKa3aTens «HaunoHabHble CTaHAAPTLI» 3a TeKyluii rod. ECiM 3aMEHEH CCbINIOYHbIA CTaHAApT,
Ha KOTOpbIil flaHa HeaTUPOBaHHAs CChlka, TO PEKOMEHAYeTCsl UCNO/b30BaTh AelCTBYIOLLYI0 BEPCUI0 3TOTO CTaHAapTa
C YYUETOM BCEX BHECEHHbIX B JaHHYH BEPCUI0 N3MEHEHWA. ECNM 3aMEHEH CCbINIOYHbIN CTaHAAPT, Ha KOTOpbIi faHa AaTu-
poBaHHas CCblka, TO PEKOMEHAYETCS UCMO/b30BaTh BEPCUIO 3TOTO CTAHAAPTA C YKa3aHHbIM Bbille T00M YTBEPXAEHNs
(NpuHsATKA). ECNn Nocne yTBePXAEHNUS HACTOSLLEro cTaHAapTa B CCbI/IOYHbIN CTaHAAPT, Ha KOTOPLINA faHa JaTupoBaHHas
CCbl/fIKa, BHECEHO U3MEHeHMWe, 3aTparuBaloLiee NosoXeHne, Ha KOTOPOe AaHa CCbiNka, TO 3TO NOI0XEHNE PEKOMEHAYETCs
NpUMeHsTL 6€3 yyeTa AaHHOro N3MEHeHUs. ECU CCbINIOYHbIV CTaH4apT OTMEHEH 6e3 3aMeHbl, TO NOJI0XEHNE, B KOTOPOM
[laHa CCblfika Ha Hero, peKOMeHAyeTCsi NPUMEHSITb B YacTU, He 3aTparvBaloLLeii aTy CCbisky.

3 TepMuHbI 1 onpeaeneHuns

B HacTosleM cTaHgapTe npumeHeHbl TepmuHbl no FTOCT 32895, TOCT P 52002, a Takxe cnepyoune
TEPMUHbI C COOTBETCTBYHOLWMMY OnpeaeneHnsamMn:

3.1 mMakcuMasibHbIli PeXUM CUCTEMbl BHELIHETO 3/1eKTPOCHAa6XeHNsA: Pexxnm paboTbl 31eKTPO3Hep-
reTMyeckoli CMCTeMbl, NUTalOLLEe TAroBble NOACTaHLMW, MPU KOTOPOM B Heli BK/TIOYEHO MaKCMa/IbHO BO3MOX-
HOe KO/IMYecTBO reHepaToOpOB, TPaHCHOPMAaTOPOB U JIMHWIA 3nekTponepeaayn.

3.2 nakeT noesgos: [lBa u 6onee credylOWmMX OAVH 3a APYrMM MOe3f0B C 3aAaHHbIM HaMeHbLINM
VMHTEpPBaJIOM Ha 3/1eKTpoTAre.

3.3 Yyac MHTEHCUBHbIX NepeBO30K: [epnos BpeMeHN CYTOK, B KOTOPOM ABVXeHWe noe3goB 06yC/10B-
NnBaeT MaKCUMaslbHYI0 Harpysky CMCTeMbl TATOBOMO 3/1eKTPOCHaGXeHNS.

3.4 pacueTHas macca (noesga): CpegHee apnmeTnyeckoe 3HaYeHne MacChl BCex NOe3A0B, BKIoYas
naccaxupckue, obpaLlaoLMXcsa Ha KaXA0oM NyTu yvacTKa 3a OfHWN CyTKN B CPefHEM 3a rof,.

3.5 yyacToK C MpenMMyLLecCTBEHHO NacCaXnpCckUM ABUWXKEHMEM: YYacToK, Ha KOTOPOM KOSIMYECTBO
naccaXnpckmx noesgos cocTasnisieT 6onee 60 % obLiero konnyecTsa NOe3A0B B CYyTKM U /1 KOTOPOro noesf,
pacyeTHOI MacCbl OTHOCAT K KaTeropum nacCcaxmpcknx noesgos.

3.6 yyacToK C NpeuMyLLecCTBEHHO NMPUTOPOAHbLIM ABWXEHMWEM: YUYacTOK, Ha KOTOPOM KO/IMYeCTBO
npuropoAHbIX Noe3gos cocTasseT 6onee 60 % obLiero KosiMyecTsa NOE30B B CYTKU.

3.7 yyacTOK CO CMellaHHbIM ABUXEHMEeM: Y4acTOK, Ha KOTOPOM KO/IMYEeCTBO NacCaXUpPCKUX 1 npu-
ropoAHbIX NOE30B UM KOSMHYECTBO rPy30BbIX MOE30B HAXoAMTCs B MHTepBasie oT 40 fo 60 % obuiero konm-
YecTBa MOE30B B CYTKU.

4 O6Lwme nonoxeHus

4.1 OCHOBHble TpeboBaHUA

4.1.1 OCHOBHbIMW MapameTpamm CUCTEM TATOBOIO 3/1IEKTPOCHABXEHUSA SABAOTCA:

- paccTosiHue MexXAy CMeXHbIMWU TAroBbIMU NOACTaHLUAMN;

- MOLHOCTb M KONIMYECTBO CUNOBbLIX TPAHCHOPMATOPOB, a Takxe aBTOTPaHCHOpPMaToOpoB CUCTEMbI TSH-
roBOro 3/71eKTPOCHabXeHUA nepeMeHHOro Toka 2 x 25 kB;

- HOMUWHasIbHbI TOK Ha BbIXO4E W KO/IMYECTBO CTaTUYeCKNX npeobpasoBaTeneil N9 CUCTEMbI TArOBOro
3N1eKTPOCHabXeHNs:

- HOMWHa/IbHBIA TOK KOMMYTaLMOHHbIX annapaToB U TpaHCOpMaToOpOoB TOKa:

- HOMWHa/IbHbI TOK OTK/IHOYEHNS BblKKOYaTene;

- Mapka, ceyeHue 1 KoIM4eCcTBO NPOBOAOB KOHTAKTHOM ceTn, NPOBOAOB M Kabenel nuTatoLwWwmx, oTcachl-
BaloLWMNX U WYHTUPYIOLWNX JINHWIA;

- Mapka, Ce4YeHne 1 KOM4eCcTBO MPOBOAOB COOPHbLIX U COEANHUTESIbHBIX LUWNH TAroBbIX MOACTaHUMA 1
JNINHENHbIX YCTPOUCTB CUCTEMbI TArTOBOr0 3N1EKTPOCHABXEHMS.

4.1.2 3HayeHuns OCHOBHbIX NapaMeTpoB, KPOMe PacCTOAHUIA Mexay TAroBbIMU NOACTaHUUSMU, BblIGUpa-
10T U3 HOMUH&a/IbHBIX PSIA0B, YCTAHOB/IEHHbBIX CTaH4apTaMy Ha COOTBETCTBYHOLLYO MPOAYKLMIO.

NS npoaykunn, B OTHOLLEHUM KOTOPOW CTaHAapTbl He pa3paboTaHbl, 4OMNYCTUMbIE 3HAYEHUS Neperpys-
K1 NO TOKY U BPEMEHWN YCPeAHEHUS MPUHUMAIOT NO TEXHNYECKMUM YC/I0BUAM.

4.1.3 Tpu BbIGOPE OCHOBHbIX NMapaMeTpoB CUCTEM TATOBOTO 3/IEKTPOCHABXEHUS NPUHUMAIOT Crefyto-
Lwne [onycTMMble 3Ha4YEHNS pacyeTHbIX BESIMUUH:

a) [ANA HanpsXXeHUS Ha TOKOMNPUeMHUKe 3/1eKTPOMNoABMXHOIO cocTaBa B COOTBETCTBUN C Tabnmuel 1;
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Ta6nuuya 1— JonycTUMblE MUHUMA/bHbIE 3HAYEHUS HANPSHXKEHUSI HA TOKONPUEMHUWKE 31EKTPOSTOABUXHOIO COCTaBa

3HaueHvie HanpshxeHus. B. npu cucteme TAroBoro

3/1eKTpocHabxeHns Bpewmsi ycpeHeHus T4,
HanpsnkeHne
3HAYEHWS1 HANPSHKEHUSA
NOCTOSHHOMO TOKa MEpEMEHHOIO ToKa P
(nevicTBytoLLee 3HaYeHne)
1 HanmeHblwee Mo FOCT 6962—75 (NyHKT 2) —

2 PacyeTHblli ypOBE€Hb HaMMEHbLUEro Ha-
NPsSHKeHUsT MpU CKOPOCTW ABWXeHua noes- Mo Mpasunam [1] (NyHKT 2 npunoxeHns Ne 4) 3
0B f0 160 KM/4 BK/IIOY.

3 PacueTHblii ypoBEHb HaMMEHbLUEro Ha-
NPSOKEHUSI TP CKOPOCTM [BVXKEHUSI nac-

2900 24 000
Ccaxupckux noesfos cB. 160 go 250 km/y 1
BK/IIOY.
6) ON1A TemnepaTypbl HarpeBa NPOBOAOB KOHTAKTHOW CeTw, NMUTAOLWMX NPOBOAOB CUCTEMbI TATOBOIO

3/1eKTPOCHaBXeHNA NMepemMeHHOro Toka 2 X 25 kB. NpoBOAOB MUTaKOLWMX, OTCACbIBAKOWMX U WYHTUPYHOLWUX
JIMHUI B COOTBETCTBMN C Tabnuuen 2:

Ta6nuya 2— JonycTumas TemMnepaTtypa Harpesa NpoBOAOB TArOBOMN CETU

Bpems ycpegHerust Tb, MUH.

Tvin npoBoga [Lonyctmasn Temnepartypa Harpesa. 'C pacyeTHOro 3HaueHust
Temneparypbl
KoHTakTHble U3 Meaun u ee cnaasoB Mo FOCT P 55647—2013 (pa3gen 9) 20
Hecywue Tpocbl U3 Meaun 1 ee cniasoB Mo FOCT 32697—2014 (pa3gen 9) 1

MHOronpoBosioYHble 6GuUMeTannyeckue crane- Mo rOCT 4775—91 (I'IyHKT 4'3)

MefHble
MeflHble KpOMEe KOHTaKTHbIX MPOBOAOB N HEC nx
AHBIE KD PoBOA YU Mo roCT 839—80 (nyHkT 5a.2) 20
TpOCOB, aslloMUHUEBbLIE U CTaslea/llOMUHUEBLIE
B) ANna ToKa nvnn TemMnepaTtypbl Harpesa Kaxaoro m3s a/sieMeHTOB CUCTEMbI TAIroBOro 3ﬂeKTp0CH36)Ke-

HUA C YYETOM YCTaHOBJ/IEHHbIX A1 AAHHOI0 3/1IeMeHTa HOPM AO0MNYCTUMbIX NEPerpy3oK no TOKY U BPeMeHU
ycpegHeHus.

4.1.4 TemnepaTypy HarpeBa NpoBOAOB MO nepeuyncrieHnto 6) 4.1.3 paccuntbiBaloT Npu TemnepaTtype
OKpyamlLiero Bosgyxa 40 aC. ckopocTu BeTpa 1 M/C B nonepevyHOM Hanpas/ieHUM OTHOCUTEeNIbHO NpoBoAa U
MHTEerpasbHoOM NOBEPXHOCTHOW MMOTHOCTU MNOTOKA COJSTHEYHOro nsnyyveHns 900 BT/m2.

4.1.5 TMpoBepKy KOHTaKTHON CeTu No TeMnepaType Harpesa NPoOBOAOB BbINOMHAKOT Kak MpU HOpMasibHOM
cxeme, TakK U Mpu pasgesibHOM NUTaHUKU NyTel C OTKHOYEHHBbIMU NOCTaMy CeKLMOHMPOBaHNSA M MyHKTaMu na-
pannenbHOro CoeANHEHUA KOHTaKTHOM CeTn Npu NxX Hanuumn.

4.1.6 TMapamMeTpbl KOHTAKTHOI CETU CUCTEMbI TATOBOrO 3/1EKTPOCHAaGXEHNS MOCTOSAHHOIO TOKa Bblbupa-
10T C YYETOM M3HOCA KOHTaKTHbIX MPOBOAOB, paBHOro 15 % nsowaan nosiHoro CeYeHus.

4.1.7 MOLWWHOCTb CUCTEMbI BHELLUHErO 3/1eKTPOCHAGXEHNA NPUHUMALOT A1 MakCUMaslbHOrO pexuma ee
paboThbl.

4.2 WcxopHble gaHHble M NOPSA0K BbiI6Opa OCHOBHbLIX NapaMeTpoB

4.2.1 B Ka4yecTBe UCXOAHbIX AAHHbIX A1 BbI60pa OCHOBHbIX MapaMeTpoB MPUHYMAIOT:

a) KoopAvHaTbl PacrosiokKeHWs CTaHumiA, NPOAO/IbHbLIN NPOtWb ¥ NAaH NyTW, 4ONYCTUMbIE CKOPOCTU
ABWXKEHVs1 Noe3a0B Ha yyacTKe:

6) KOJIMYECTBO IPy30BbIX, MACCAKMPCKMX U MPUrOPOAHbLIX MOE3A0B B CYTKU MO KaXAOMY MyTV ABYXNyT-
HbIX 1 MHOTOMYTHbIX YYaCcTKOB UK MO 060MM HanpaB/ieHUAM ABWKEHUS 4151 OAHOMNYTHBLIX YYaCTKOB;

B) MaccCbl NOe3/0B BCeX KaTeropuii, cepum n KONIMYeCTBO CEKLMIA 3/1eKTPOBO30B U/ MOTOPHbLIX BaroHOB
B noespgax:

r) HaUMEeHbLLNI MeX/I0e34HOM UHTEPBas B NakeTax Noe3foB Pas/iMuHbIX KaTeropuii;
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A4) rpadvk ABMXKEeHUs Noe3f0B UM KOSIMYEeCTBO NOe3f0B B Yac MHTEHCMBHbIX NEPeBO30K;

e) pacnpefesieHne KaTteropuii noesfos no nyTAM /11 MHOrOMyTHbIX Y4aCTKOB.

4.2.2 BbI6Op OCHOBHbIX NapaMeTpoB OCYLLECTB/IAIOT MO pe3y/ibTaTtaM TATOBbIX U 3/IEKTPUYECKUX pacye-
TOB. MNapameTpbl cnegyeT BblOMpaTh, Kak NpaBu/io, 6e3 yueTa pexnma pekynepaumm 3a UCK/IoYeHem cryya-
eB, Korga pekyrnepaTtMsHoe TOPMOXEHME Ha yyacTKax C 3aTsHKHbIMU CyCcKamu NMPUMeHsIoT 415 o6ecneyeHuns
6e30MacHOCTU ABWKEHUA MOEe30B.

4.2.3 Tarosble pacyeTbl NPOM3BOAAT B COOTBETCTBUM C nNapameTpamiu, 3afaHHbIMW B NepeyncrieHnsax
a), B), €) 4.2.1, npu ABMWXKEHUN B 060MX HanpaB/IEHUSX CeayroLWmX Noesnos;

- NaCCaXXUPCKMUX 1 NPUropoaHbIX;

- rPy30BbIX Hanbosbluel Macchbl U3 3adaHHbIX MO NepeyncieHunto B) 4.2.1;

- IPY30BbIX pacyeTHOM Macchbl.

4.2.4 OnekTpuuyeckue pacyeTbl BbIMOHAIOT C Y4ETOM W3MEHEHMWS MOTPe6MeHNs ToKa U3 KOHTaKTHOM
CeTW 31eKTPONOABMKHBIM COCTaBOM MpPU ero nepemeLleHnn no y4acTky B COOTBETCTBUM C rpadimkom ABudke-
HUA Noe30B, 3ajaHHbIM COM/IaCHO MepeyncsieHnto a) 4.2.1, KoTopblilt MaTteMaTU4ecKu MOLENUPYIOT C UCTMOSb-
30BaHeM pe3y/ibTaToB TAroBbIX PacyeTos.

4.2.5 Tpu OTCYTCTBUM flaHHbIX MO nepeyvncrieHnto a) 4.2.1 NpuHMMaloT pacyeTHble rpaukm ABUXeHNsA
rnoesnos, ykasaHHble B 4.2.5.1—4.2.5.6.

4.25.1 Ha ABYXNyTHbIX U MHOTOMYTHbIX yYacTKax B Hanpas/ieHUN Hanb0o/bLIEro 3/1eKTposioTpebneHuns
NPUHMMAlOT NakeT u3 AMl Noe3foB pacHeTHOM U HanbosbLuel MaccChl, NPOJSIOXKEHHbIV CNYCTA He MeHee 8 4 OoT
Hayana rpaguka ABUXEHUS C 3aaHHbIM B COOTBETCTBUM C NepeyvncrieHnem r) 4.2.1 nHtepsasiom Jp, MuH. [lo
1 nocne nakeTa NpoknagbiBaloT noesfa pacyeTHol maccbl B KosimyectBe Wel - Nl ¢ HTepBasiom J,. MUH.
KOTOPbI BbIYMC/AIOT MO hopmyie

1440-T -T
(4.1)
rom 7W — npoao/mKUTENbHOCTb NEepMofa MHTEHCUMBHbBIX NMepeBO30K, MUH. 4 = 60 MWH. ecnn He 3afaHo
MHOE 3HauyeHue;
7eK — MNpPOAO/IKUTENBHOCTb CYTOYHOrO 6rofKeTa BpPeEMEeHU, BblAensemMoro Aas npovsBoACTBa MNjaHo-

BbIX PEMOHTHO-CTPOUTESIbHbIX PaboT Ha COOPYXEHUAX Xesle3HOAOPOXHOW WHPacTPyKTypbl:
[ex = 150 MWH. ecnin He 3a4aH0 MHOE 3HayYeHue.
JVcl — KONn4yecTBO Moe3[oB B CYTKM Ha JaHHOM MyTW.
KonnuyectBo noe3gos /Iil B nakeTe onpefenstoT Kak 6amxalillee Lenoe K 3HayeHno, paccuYnTaHHOMY
no cdoopmyse
N~ =T,33p-"\. (4.2)

KonuyectBo noe3goB Havbonblueli Macchbl B NakeTe, eC/M Takux MeHee 5 % ob6Lero kosimyecTsa no-
€300B B CYTKW, MPUHUMAIOT paBHbIM O4HOMY, ecnn oT 5 0o 25 % — aBa noesga, 6osee 25 % — Tpu noesga.

4.2.5.2 Ha AgBYXNYTHbIX U MHOFOMYTHbIX yYacTkax B 06paTHOM Hanpas/eHuW MpUHMMalOT BCe noesga
pacuyeTHOl Maccbl B konuyectBe Nc2, 3aaHHOM B CyTKV /11 A@HHOr0 MyTuW, C MHTepBasioM = 1.4 Jp, HO He
MeHee 11 MUH.

4.2.5.3 Ha ogHONYTHbIX y4yacTkax MPUHMMAIOT YaCTUYHO-NAKeTHbIV rpaduk ABUXEHUA NpU Npornycke
nakeTa M3 Tpex Noe3foB pacyeTHOW M HanbosIblUei Macchl C 3afaHHbIM MHTepBa/IoM Jp B HanpaB/ieHUn Hau-
60NbLUEro 3/1eKTPONOTPEBGNEHNS N NPU CKPELLEHNN 3TOrO NakeTa Co BCTPEYHbIMU Noe3gamMu pacHeTHOR Maccehbl
Ha BCeX pa3fesibHbIX MyHKTax ¢ NyTeBbIM pa3BUTUEM.

4.2.5.4 B cny4ae 0ANHAKOBOrO 3/1EKTPONOTPEBNIEHNSA MO XKEeNe3HOL0POXHBIM MYTAM WU/ HanpaBieHNAM
ABUXEHUS B pacy4eTHOM rpadivke ABUXEHUA NMOe340B paccMaTpuBatOT OTAE/IbHO NakeTbl MOe340B MO Kax4oMy
XeNe3HoA0POXHOMY NYTU WA HaNpaBeHUIO ABVKEHNS.

4.2.5.5 Ha yvacTkax C NpevmyLecTBEHHO NacCaXUPCKUM ABUXEHNEM N HA yYacTKax CO CMellaHHbIM
ABWXKEHNEM TPY30BbIX Y NACCaXXMPCKUX MNOe3A0B B pacHeTHOM rpadivike ABUXEHUS NOe340B YyYMTbIBAlOT Nake-
Thl FPY30BbIX M NACCXMPCKUX NOE340B.

4.2.5.6 Ha yyacTkax c NpeuMyLLeCcTBEHHO NPUropoAHbIM ABUXEHNEM pacyeTHbIV rpadmk ABUXEHMSA MO-
e3710B (hOpPMUPYIOT C YH4ETOM KosiM4ecTBa nap NpuropoaHbIX Noe3fosB B Yac MHTEHCUBHbIX MepeBO30K.

4.2.6 BblbpaHHble cornacHo TpeboBaHuaM 4.1 3Ha4yeHUs OCHOBHbIX NapaMeTpOoB MPOBEPSOT Ha COOT-
BeTCTBME TpeboBaHUAM 4.1 ANA BbIHYX/AEHHOIO pexuma padboTbl CUCTEMbI TATOBOrO 3/1EKTPOCHAGXEHUA Npu
YCNIOBUM NPOMyCKa OAHOro noesfa pacHeTHOW MacChbl MO KaXA0MY Xene3HO4OPOXHOMY NyTW MeXnoacTaHum-
OHHOU 30Hbl.

4
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BbIHYXEHHbI/ PeXMM CUCTEMbI TArOBOrO 3/1IEKTPOCHABXEHNS COOTBETCTBYET OTK/IHOUEHUIO Kaxaolh 13
TAroBbIX NOACTaHUMA (MO O4HOM) NPV BBeAeHHbIX B paboTy pesepBupYOWMX TpaHcopmaropax u ctatnye-
CKMX npeobpasoBaTensax A1 CUCTEMbl TArOBOrO 3/71eKTPOCHABGXEHNA Ha TAroBbIX MOACTAHLUMAX COCefHUX C
OTK/IHOYEHHOVA.

MapameTpbl CUCTEMbI TATOBOrO 3/1IEKTPOCHAOXEHNS NepeMeHHOro Toka 2 X 25 kB NnpoBepsatoT fOMNONHU-
Te/IbHO AN BbIHYXXEHHOIo pexmnma npu OTKNOYEHUN OTAENBHO KaXA0ro 13 aBTOTPaHCHOpPMaTOPHbIX MyH-
KTOB MpU BCEX BK/IIOYEHHbIX TArOBbIX MOACTaHLUUAX.

Mpu BbIHY>XAEHHbIX pexumax paboTbl CUCTEM TATOBOro 3/1EKTPOCHAGXEHUS pacyeTHbIi YpoBeHb Hau-
MEHbLUEro HanpsiXXeHns cornacHo tabnnuye 1 npuHMMaloT no Hopmam Mpasun (1) (NyHKT 2 npuaioxeHus Ne 4),
[OMYCTUMBIM B UCKHOUUTETbHBIX Cny4asX.

4.2.7 B cny4yaB HeBbINONHEHUs TpeboBaHuii 4.1 BblOpaHHble 3HAYEHUSI OCHOBHbIX NapaMeTpoOB CUCTe-
Mbl TAFOBOIO 3/1EKTPOCHAGXEHNA KOPPEKTUPYIOT U ANA UX MPOBEPKU MOBTOPHO NPOU3BOAAT dNeKTpUYeckme
pacyeTbl.

5 BbINo/IHEHNE TATOBLIX pacyeToB

5.1 TsroBble pacyeTbl NpU BbIGOPE OCHOBHLIX NApaMETPOB CUCTEM TArOBOTO 3/1EKTPOCHAGXKEHWS Mpo-
BOAAT A1 ONpefeneHnst 3/7IeKTPUYECKOI Harpy3Kkn KOHTAKTHOU CeTU B pa3/IMYHbIX TOUKaX XeNe3HO40POXHOr0
yyacTka B 3aBUCUMMOCTY OT NPOOWAIs U NaaHa NyTu, XapakTepUCTUK 3/1IEKTPOSIOABKHOIO COCTaBa, Macchbl Mo-
e3fa 1 napaMeTpoB COCTaBa BaroHOB, a TaKXe pexuma BefeHus noesaa v HanpshkeHUs B KOHTaKTHOU ceTu.

5.2 B pe3ynbTaTe TArOBbIX PACYETOB MOMYyYalOT C/eAytoLMe OCHOBHbIE NapaMeTpbl:

- 3aBMCUMOCTU OT BPEMEHU KOOPAMHAT MOSIOXeHNs noe3Aa Ha yyacTke U TOKOB, NMOTPe6sieMblX 3/1eK-
TPONOABWXHBIM COCTAaBOM U3 KOHTAKTHOM CeTW, C paBHOMEPHbIM LLIAromM no BpemeHu [,7. MVH, COr/lacHo 6.4;

- pacxofpbl 3MEKTPO3HEPTUUN (NPY NEPEMEHHOM TOKE MOJMHbIE U aKTMBHbIE) U BpeMsl Xofa noesga no
neperoHam y4yacrka.

5.3 Pe3synbTupytowme napaMeTpbl, NepeyncrieHHble B5.2. paccunTbiBaloT Ha OCHOBE pelueHus andce-
peHUManbHbIX YPaBHEHWUI ABUXEHWS N0e34a, BbIPaXEHHbIX (DOpPMyIamu:

dvidt = $ (FKU) - B,(v) - WO(V) - (5.1)
dildt=w. (5.2)
10=W (5.3)
roe dvtdt — yckopeHue (3amegsieHue) noesga. KM/(4  MUH):
£ — yckopeHue nnu 3amepgsieHune noesaa npv yaenosHol cune 1 H/T: £= 0,2038 km/(4 « MuH)/(H/T);
V — CKOpOCTb ABWXeHUA noesga, km/y;
FKv) — TAroBas xapakTepucTuKa 3/1eKTPOMNOABMKHOIO coCcTaBa Mo AaHHbIM 3aBO4a-n3rotoBmTens, kH;
Bt(v) — 3aBUCMMOCTb CU/Ibl TOPMOXEHUS Moe3fa OT CKOPOoCTU. KH:
WO(v) — OCHOBHOe CONpOTUBIIEHME ABVXEHNIO noe3a. kH;
Wj — [onosHuTenbHoe COnpoTUBIEHNE ABMXXEHUIO OT YK/IOHA U OT KPpMBOWA. KH,
Tr — macca noesga, T;
djfdt — npupaweHne koopauHaTbl, KM/MVH;
KO3 (PMLMEHT, yUnTbIBaOWNIA pa3mMepHOCTb BpemeHn: = 1/60:
- TOK. NOTpe6/IAeMblii U3 KOHTaKTHOW CeTu 3/1eKTPOMNOABMKXHBIM COCTaBOM noesga. A;
/am TOKOBas xapakTepucTuka 3/1eKTponoABMKHOIo cocTasa no AaHHbIM 3aBoJa-nsrotoBuTesnis. A.

5.4 MeTogukKa pacyeTa pe3y/ibTUPYIOLWUX NapamMmeTpoB, NepeyncrieHHbIX B 5.2, Ha OCHOBe MHTerpMpoBa-
HUA ypaBHeHu (5.1)—(5.3) B KOHEUHbIX NpUpaLLEHNAX NpuBeAeHa B NPUAIOXKeHUN A.

[JonyckaeTcs ncnonb3oBaHWe APYrnx METOA0B U CNOCOG0B MHTErPUPOBAHUSA YPaBHEHWUI ABUXEHNUS MNO-
e3fa npu ycroBum, YTO UX pe3y/ibTaTbl COOTBETCTBYIOT 5.2.

5.5 B pacxofax 3/1eKTpPO3Heprum 1 B TOKOBOW Harpy3ke KOHTaKTHOW CeTU yuuUTbIBalOT MOLHOCTb CO6-
CTBEHHbIX HYX[, 3/1IEKTPOMNOABMXHOrO COCTaBa, a [i/1l NacCaXUpPCKMUX Noe3foB — TaKkKe MOLHOCTb, pacxojye-
MYylO Ha OCBeLleH1e, OTOMN/IEHNEe N KOHAULNMOHNPOBaHNe BO3ayxa B BaroHax.

5.6 [lpu TAroBbIX pacyeTax y4uTbIBaloT:

- OCTaHOBKW Ha CTaHLMSX, 06yC/oBEHHbIe TeXHONorMel paboThbl Xene3HO40POXHOIo yyacTka:

- MOCTOSIHHO AeicTByoWMe NpeaynpexaeHns 06 orpaHMyeHn CKOPOCTUN ABMXKEHUSA MOE3[0B:

- NeperoHbl, Ha KOTOPbIX NPU ABMXEHUN Noe3fa UCMNoJ/ib3yoT NoATasKMBatoLme T0OKOMOTUBbI.
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6 BbINOJIHEHME 3NEKTPUYECKUX pacyeToB

6.1 3nekTpuyeckune pacyeTbl BbINOHAIOT A1 ONpeAenieHns nokasartesieil, XxapakTepu3syroLnNX PexmMbl
paboTbl YCTPOWCTB TArOBOrO 3/1€KTPOCHAGXEHMs, N0 YCNOBUAM COOTBETCTBUSA KOTOPbIX HOPMAaTUBHbLIM 3Ha-
YeHUAM cornacHo 4.1.3 ocyLecTBNAIOT BbIGOP OCHOBHbIX NapaMeTpoB CUCTEM TArOBOr0 3M1EKTPOCHABXEHUS.

K aTum nokasaTtensm OTHOCAT:

- TOKM B CUJI0BOM 060pyA0OBaHMM, KOMMYTaLMOHHbIX annapaTtax, CO0pPHbIX WKHaxX pacnpeaennTenbHbIX
YCTPOWCTB TArOBbIX MNOACTAHUWUA N NIMHEHbIX YCTPOUCTB, B NUTAIOLWMNX, OTCACbIBAOLWMNX U WYHTUPYIOLWNX Nn-
HUSIX. NPOBOAAX KOHTAKTHOW CeTy;

- TemnepaTtypbl HarpeBa NPOBOAOB KOHTAKTHOWM CeTu, 3/1eMEHTOB CU/I0BbIX TPaHCOPMaToOpoB 1 aBTo-
TpaHcopMaTOpPOB CUCTEMbI TArOBOIO 3/1EKTPOCHAGXEHNA NepemMeHHOro Toka 2 x 25 kB;

- HanpshKeHWsi Ha COOPHbIX LWMHAX NMUTAKWUX IMHUIA KOHTAKTHOW CeTU TAroBbIX MOACTaHLMUA U Ha TOKO-
npUeMHMNKax 3N1eKTPONOABUXHOro cocTaBsa.

6.2 PacueTbl 3Ha4YeHWIi NnapameTpPOB pexuma, nepeyncrieHHbix B 6.1. Nnpon3BogAT NocpeacTBOM Moje-
NnpoBaHuAa rpaduka ABVKEHUs Noe3[0B, KOTOPbIi (hOPMUPYIOT HA OCHOBE pe3y/ibTaToB TAroBbIX pacyeToB U
MCXOAHbIX AaHHbIX, NPpUBeAeHHbIX B4.2.1. 4.2.5.

6.3 B pesynbTare pacyeToB Mosiy4vatoT:

- 4YNCNOBble PsAAbl 3HAYEHUI TOKOB U HanpsXXeHW B OTAeflbHble MOMEHTbl BPEMEHU C paBHOMEPHbLIM
lwarom no spemeHn AT. MUH. NpU (PUKCMPOBAHHOM B 3TV MOMEHTbI PACMOJIOXEHUN NOE340B Ha YYacTKe;

- Hambosnblune, HaMMeHbLUne U yCcpeHeHHbIe 3a 3aflaHHble Nepuoabl BpeMeHU 3Ha4YeHUs TOKOB, Hanps-
XEeHU n TemnepaTyp Ha OCHOBe 06pabOoTKM AaHHbIX YACMOBbIX PAOOB.

6.4 3HayeHwue wara A7" No BpeMeHn BbIGMpatoT He 6onee:

- Npu cncTeme TAroBOro 3N1eKTPOCHABGXEHNSA MOCTOSAHHOIO Toka — 0.5 MUH;

- MpU CUCTEMax TAroOBOro 3/1eKTPOCHabXeHnsa nepeMeHHOro Toka — 1.0 MuH;

- MpU HUIMYUKN NOE3A0B CO CKOPOCTAMU ABUMXEHUA CBbiwe 160 KM/4 Npy BCeX CUCTEMAax TArOBOMO 3M1eK-
TpocHabxeHnsa — 0.25 MuH.

6.5 YpaBHeHUs, cBA3bIBalOLLMe NapamMmeTpbl CUCTEM TArOBOro 3/1eKTPOCHABGXEHNS C UCKOMbIMU Napame-
Tpamn pexmnma, CoCTaB/AT Ha OCHOBE pPacyHeTHbIX 3/IEKTPUYECKNX CXEM ITUX CUCTEM.

PacueTHble CxeMbl CUCTEMbI TATOBOTO 3/1IEKTPOCHAGXEHUA (DOPMUPYIOT M3 CXEM 3aMELLEHUS TArOBbIX
noAcTaHUMA U YCTPOICTB TArOBOW CeTu, NPUBEAEHHbIX B NpUNoXeHnn b.

6.6 B pacyeTHOW CXeme yyacTka, Ha KOTOPOM OCYLLEeCTB/SAT NPOBEPKY OCHOBHbIX NapaMeTpoB CUCTe-
Mbl TAFOBOr0O 3/1EKTPOCHABXEHUSA, YUUTbLIBAIOT CMEXHbIe MeXNOACTaHLUMOHHbIE 30HbI, NMPU UX HA/IMYNUN, Ha rpa-
HULax 3TOro y4yacTtka.

6.7 MapameTpbl pexmma pacHeTHOM CxeMbl peKOMeHAyeTcs onpefensaTb MeTOAO0M KOHTYPHbIX TOKOB
WM Y3N0BbIX HaNPsHXXeHU ¢ NCNOoIb30BaHMEM 3/1EKTPOHHbIX BbIYUCAUTENbHBIX MawunH (3BM).

[onyckaeTcsa NpUMeHATb ApYyrne MeToAbl pacyeTa 3/1eKTpUyYecknx cxem, obecneumsaroLyme palyoHasb-
HOe MCNosib30BaHne pecypcoB 9BM B yacTy cnoco60B XpaHeHUs 1 06paboTKM NPOMEXYTOUHbIX pe3ynbTaToB
BbIYVC/IEHUIA.

6.8 Mopsagok AelcTBuli Npy pacyeTax napameTpoB paboyero pexuvma CUCTEM TArOBOrO 3/71EKTPOCHA6-
XXEHUA Ha OCHOBe MOAennpoBaHus rpaduka ABMXEHNSA Noe3f0B NpuBeaeH B NpUnoxeHun B.

7 Bbl60p PaCCTOAHNA MeXAy CMEXHbIMN TATOBbIMUN NOACTaHUNAMAU

7.1 PaccTosiHUsi MeXAy CMeXHbIMU TATOBbIMW MOACTaHUMAMU ONpeaenstoT npu npoeKkTMpoBaHun, uc-
X04s U3 He06XO0ANMOCTM BbINOJSIHEHNS TpeboBaHNiA, yCTaHOB/IEHHbIX B pa3fesne 4. PekomeHgyeTcss MPUHMMaTb
3TW paccTosHUA He 60see NpUBeAEHHbIX B 7.2, 7.3.

7.2 Ans XenesHoJOPOXHbIX JIMHUIA, 31eKTPUMULMPOBAHHbLIX Ha NMOCTOSIHHOM TOKe, Haubosibluee pac-
CTOSIHVE MexXAy TAroBbIMU MOACTaHUMSAMM BblOMpPAOT B 3aBUCUMOCTM OT rOA0BON NpUBEAEHHON rpy3oHanps-
XXEHHOCTW NP, MAIH T * KM 6pYTTO/KM. KOTOPYHO BbIYUCASAIOT MO hopmyie

mp=3.65 10“4 sum, (Ncfmpf), (7.1)

roe Ntf — KOMMYecTBO rpy30BbIX Y MNACCAKMPCKUX NMOE3A0B, BKKOYas NPUropofHble, B CpeaHue CyTKU roga
no KaXAoMy NyTu /ABYXNYTHbLIX N MHOFOMYTHbLIX YYacTKOB WX MO HanpaB/EHUSIM ABUXEHUA ANsi
O HOMYTHbIX YYaCTKOB;
Tp{ — pacueTHas Macca noesfa Ha nNyTu / UAN Ha 4aHHOM HanpaBeHUU ABUXKEHUS, T.
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PaccTosiHMa Mexay CMeXHbIMU TAroBbIMW NOACTaHLUAMU NPUHUMALOT He 6osee, KM:

20 e npu 3HadYeHun I'mp ce. 25 MAIH T KM 6pYTTO/KM;

25 npv 3Ha4YeHuUn I'mp 40 25 M/IH T KM 6pYTTO/KM BKJTHOM.

7.3 [nsa Xene3Ho4OPOXHbIX SIMHWIA, 3NeKTPUDULNPOBAHHBIX HA NEPEMEHHOM TOKEe, PaCCTOSHNE Mexay
CMEXHbIMWN TArOBbIMW NOACTaHUNAMMN BbIOMpalOT He 6onee:

- Mpu cucTeme TATOBOIO 3/1EKTPOCHAOXeHNS nepeMeHHOro Toka 25 kB — 50 km:

- NPV cUCTeMe TAroBOro 3/1EKTPOCHaBXEeHNA NEPEMEHHOrO Toka 25 KB ¢ ycunmBarwWwmm 1 3KpaHUpYo-
wMM nposogamn — 65 Kw;

- NpW cucTeme TArOBOro 3/1eKTPOCHabXeHnsA nepemMeHHOro Toka 2 X 25 kB — 70 Km.

7.4 PaccTosiHMA MeXAy CMeXHbIMU TAroBbIMW MOACTAHLMAMU pekoMeHAyeTCs BbloupaTb B Takol no-
criefioBaTeIbHOCTH.

Ha HavyanbHOM 3Tane pacyeToB NPUHUMAIOT HaNBOo/IbLUNE 3HAYEHUSA PacCTOAHMA no 7.2. 7.3.

MpY NPUHATBIX PACCTOAHUAX MeXAY TAroOBbIMW NOACTaHUMAMU NpeaBapuTebHO BbIGMpaloT napameTpbl
CUCTEeMbI TATOBOTO 3/1EKTPOCHAOXEHNSA B COOTBETCTBUU C pasgenamun 8. 9 n cornacHo 12.1.

Ecnv npegsapuTesnibHO Bbi6paHHbIe NapaMeTpbl CUCTEMbI TATOBOrO 3/1EKTPOCHabXeHNA He COOTBETCTBY-
10T Tpe6oBaHnAM 4.1, TO NPMHMMAKOT MeHbLUNE PACCTOAHUA MeXAy MNOACTaHLMAMN N 3NeKTpUYecKkne pacyeThbl
C LiefIbl0 NPOBEPKN NapameTpoB BbIMOJIHAOT MOBTOPHO.

7.5 Ecnv npu cucteme TArOBOrO 3/1EKTPOCHAGXEHUA MOCTOAHHOrO Toka ANs 60MbLUMHCTBA MeXnoa-
CTaHUMOHHBbIX 30H Tpebyemble MO pe3y/sibTaTamM pacyeToOB PacCTOSHUS MeXAy TAroBbIMW NOACTaHUUAMU CO-
CTaB/IAOT MeHee 7 KM. TO Ha NPOEKTUPYEMOM XeNe3HOA0POXHOM y4vacTKe criefyeT NPUMEHATbL CUCTEMY TATO-
BOrO 3/1eKTPOCHAaBXeHNS NepeMeHHOoro Toka 25 kB.

Ha mexXnoacTaHUMOHHbBIX 30HaxX CUCTEMbl TArOBOro 3/1eKTPOCHabXeHNs nepeMeHHoro Toka 25 kB gnu-
HOW MeHee 25 KM peKoMeHAyeTCs MPUMEHATL CUCTEMY TATOBOr0 3/1eKTPOCHABXeHWA NepeMeHHOro Toka 25 kB
C YyCUIMBAKOLWMM N SKPaHMPYIOLWMM NPOBOAaMM UM CUCTEMY TATOBOrO 3/1EKTPOCHAGXEHNS NEPEMEHHOIO ToKa
2 x 25 kB.

8 Bbl60p MOLLHOCTM M KONIMYECTBA CUMOBbLIX TPAHCOPMATOPOB

8.1 BbI60OpP MOLWHOCTM M KO/IMYecTBa NpeobpasoBaTeslbHbIX TPAHCHOPMATOPOB TATOBbIX
noAcTaHUuli NOCTOAHHOrO ToKa

Mokasatenin paboyero pexuma npu BbliGope NpeobpasoBaTesibHbIX TPAHCHOPMATOPOB TArOBbLIX MOA-
CTaHLMii NOCTOSIHHOTO TOKAa PacCUMTLIBAIOT C UCMO/b30BaHeM uncoBoro psga K, t(fc) Harpysok ceTeBoii 06-
MOTKV B [O/ISIX €6 HOMWHA/TBHON MOLHOCTH, BbIUMCSIEMbIX MO hopmy e

NTW =20 ,W K rS IIHOM). (8.1)

roe UaYl — HOMWHa/IbHOE HamnpsiXXeHue ceTeBOW 0O6MOTKM TpaHcdopmatopa, NpuBeAeHHOEe K CTOPOHE Bbl-
NPSAM/IEHHOrO TOKa. KB;

17NK) — 4MCNoBOV psAf 3HAYEHWU TOKOB Ha BbIXOAe CTaTM4YecKkMX NpeobpasoBaTesieil Ans CUCTEMbI TS-

roBOro 3/1eKTPOCHaGXEHNS, KOTOpble NOAK/IOYEHbI K AaHHOMY TpaHchopMaTopy, Nosy4YeHHbIA C
3a/jaHHbIM LWaromM no BpemMeHun nl. MVH, B pesy/sibTare 3/1eKTPUYECKUX PacyeToB. A;

n, — KOMNYeCTBO NapasisiesibHO paboTaroLlmx TPaHCHOPMaTopPOB;

Stt VoM — HOMUWHa/IbHass MOLWHOCTbL CeTeBOl 0O6MOTKM TpaHcopmartopa. kB ¢ A.

3HaveHVe HanpskeHns UMr NpUHMMaloT B 3aBUCMMOCTU OT CXeMbl Npeobpa3oBaHus;

3.7 KB ... TpexdgasHoW MOCTOBOW;

3.6 KB ............ 3KBUBAIEHTHO ABeHaAuaTndasHoi MOCTOBOIA.

Haunbonbliee adhhekTnBHOE 3HauyeHue Harpyskm TpaHcdopmaTopa K»T 3 30 3a CKONb3AWMA nepuos

BpemeHn 'c= 30 MUH paccuuTbiBaloT no chopmyne

ath 30 = ma*; (sum, K21(A> 'Y ]1'2. mc=30/AT. (8.2)
/*1...Mk-Me, k=Il...i*Mc,

rae MK — KO/IM4ecTBO 3/1EMEHTOB YuncioBoro psga Tokos ld(k).
Hanbonbluve cpegHue 3Ha4YeHnst Harpy3kun TpaHchopmaTopa Tax 'c/3a nepyogbl BpemeHu T, MUH,
cooTBeTCcTBYtOWME TOCT 16772—77 (NYHKT 2.7.2). paccunTbiBatoT No hopmysie

max * = max>fsum* * T T “v ar* 83>
/=1 ... K- i..1% M™,
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3HaueHus Harpysku TpaHcgopmaTopa, paccumTaHHble no gopmyniam (8.2). (8.3), AO/MKHbI YA0BIETBO-
pATb YyCNOBUAM.

Kr» adh 30 100 K»» max Fg”~~Trgon Tfj (8.4)

raoe K,, oon Mly— ponycTumble 3HaYeHUs BbIXOAHOro Toka. %, no FOCT 16772—77 (NyHKT 2.7.2) ANA cooT-
BETCTBYIOLMX MEPMOAOB NPOAO/DKATENTbHOCTN Harpy3ku Tid-, MUH.
Ecnu xoTs 6bl 04HO 13 yCNoBUiA (8.4) He BbINOIHEHO, TPebyemMoe KOIMYEeCTBO TpaHCKOpMaTopoB JIT, n
HOMWHa/IbHYI0 MOLLHOCTb CeTeBOW 0OMOTKM TpaHcdopmaTopa S',, 1obl KB ¢ A. BbIGMpatoT Mo ycnoBuio

NS N hom™ S ttho- N hctt. 8-5)
rae KvHc TL— koaghhunumMeHT NCnonb30BaHNS Harpy3o4HOW CnocoBHOCTM TpaHcdopmMaTopa.
KoadhpumumneHT KVhe  paccunTbiBatoT nNo popmyie

*hne rr = max <«[, 3 30- maxV *» T ,on 7*>- Ne

8.2 BbIGOP MOLWHOCTU U KOIMYECTBA MaC/sAHbIX TPAHCOPMATOPOB U aBTOTPaHC(OpMaTopoB

8.2.1 BbI6OpP MOLWHOCTU U KOSINYECTBA CUJIOBbIX Mac/isiHbIX TpaHcopMaTopoB M aBToTpaHcdopma-
TOPOB, U3roToB/IEHHbLIX No MTOCT 11677, NTOCT P 51559. TOCT P 52719. npomn3BogAaT C UCNOJSIb30BaHK-
eM umcnoBoro psaga K(k) Harpy3ok B f0N158X HOMUHa/IbHOW MOLLHOCTWN TpaHcopmaropa, BblYMCNSAEMbIX MO
cdopmyne

(8-7)
rae UL (OM — HOMUHabHOE HarnpsixeHne 06MOTKM, NUTatoLLel TAroByto Harpysky. KB:
1(K) — 4MC/OBOW psif 3HaYeHWli TOKOB Hambosiee Harpy>XeHHOW 06MOTKM C 3a4aHHbIM LaroMm Mo Bpe-
MeHun A, MVH. NOAYyYeHHbIV B pe3yfbTare 3/1eKTPUYECKMX pacyeTos. A:
N, — KOJIMYEeCTBO Mapasisie/ibHO paboTaroLmx TpaHCHopMaTopos;
S, HOM — HOMWHa/IbHasA MOLHOCTb TpaHcdopmaropa. kKB A

Pacuet 3HaueHun Harpy3km K{k) c yueToM OCOBGeHHOCTEN pexuma paboTbl pasINYHbIX BUAOB TpaHC-
thopmaTopoB (aBTOTpaHCHOPMaTOPOB) B CUCTEMAaX TArOBOro 3/71eKTPOCHa6XeHna npuBeaeH B 8.2.4—8.2.7.

8.2.2 Ha kaxAoMm Liare K N3MeHEeHWs1 Harpysku TpaHcopmaTopa paccuMTbiBalOT TeMnepaTypbl Macna
B BepxHuX cnosix (k) n Hambonee HarpeToi Toukn o6MoTku tnnrfk), °C. no hopmynam:

'«(*) = Gon 4 Om/1. (8.8)
‘W =W+ U, - A (8:9)
rae eoxn — Temnepartypa oxnaxgawouwer cpeapl. °C;
Oblh — npeBbllieHVe TemMnepaTypbl Macsa B BEPXHUX CMOSX Haf TemnepaTypoi oxnaxpgatouleli cpe-
obl. -C;
OVH mh — npeBbilleHe TemnepaTypbl Hanbosiee HarpeTor TOYkM OBMOTKM Hag TemnepaTypoli macna B

BepXHUX cnosx. °C.

MpeBbiweHnsa TemnepaTtyp OM,, n O m,, paccuntbiBatoT no NOCT 14209—85 (nogpasgen 2.3) onsa
YC/I0BUIA NepexofHOro TEM/I0BOrO pexnmMa Harpesa M CHWKeHUs TemnepaTypbl 3/IleMeHTOB TpaHcopmaTopa
npu cneayoLwmx 3Ha4YeHNAX pacyeTHbIX NapamMeTpoB.

- TemnepaTypa oxsaxaatouwein cpeabl 0 1= 35 °C;

- MPOAO/KUTENIBHOCTL Harpy3ku Ha Kaxgom ware h = 17760 y;

- 3Ha4YeHUs Harpyskm B A0M1AX HOMUHaNbHOW MowHocTn Kh = K(K).

MakcumanbHble 3HavyeHus TeMnepaTypbl Macsia B BEPXHUX C/OSIX  MBX U Hanbosiee HarpeTol TOouku
o6moTkM fHH TBX, °C. paccunTbiBatoT no hopmynam:

Fmax = Tax* (‘«<t)m ‘8 10)
MU max = TMOX* k=1- M (8-1)

rae MK — KO/IMYecTBO 3/1eMEHTOB UMcoBoro paga K{k) aHaueHuit Harpy3ku TpaHcdopmMaropa.

8
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Hanbonbline cpefHne 3HavyeHMs Harpyskm TpaHcopmatopa Ktax , u Ktliax 10 3a nepuogbl BpeMeHun
COOTBETCTBEHHO 1 1 10 MUH. paccunTbIBalOT No hopMyiam:

KTax 1 = max, [sumKK(k)IMc\, Mc= 1/4r. (8.12)
10 = max,, [sum, K(k)/Mc). Mc=10/4T. (8.13)
/= 1... Mk-M c,
8.2.3 TlokasaTtenu, paccumTaHHble no chopmynam (8.10)— (8.13), AOMKHbI YAOBNETBOPATL YCNOBUSAM:
1*2,0, Kmax10s1.5. (8.14)
(8.15)

rae «m max- Weht max “  MakcvmasibHO AOMNYCTUMble 3HAYEeHUA TeMnepaTypbl Macsia B BEPXHUX C/I0AX U Hau-
601ee HarpeTol TOUKM OBMOTKM A/151 cUcTeMaTndeckux Harpysok no rOCT 14209—85
(nyHKT 2.1.3).
Ecnn nto6oe 13 ycnosuii (8.14), (8.15) He BbINOSIHEHO, TPEGYEMOE KONMMYECTBO TpaHchopMaTopoB N\ 1
HOMWHa/IbHYIO MOLLHOCTb TpaHcthopmaTtopa S', Mom, KB *A. BbIGMpatoT Mo yc/i0BuiO

(8.16)

rae KnHe, — ko3adpunymMeHT NCNoMb30BaHUsS Harpy3o4yHO cnocoBGHOCTU TpaHcdopmartopa.
KoadhchunumeHT KYMC, ncnonb3oBaHms Harpy3o4Hol cnoco6HOCTM TpaHcdopMaTopa paccUuTbiBaloT Mo
copmyne
*MH=, = rnax(XTnex,/2.0: K , ax 10/1.5; K,,ucm; K,Hc 0), (8.17)
rae KIHCm. KiHcc —  k03adhp1LMeHTbI UCNOMb30BaHMS Harpy3o4HOlM CNnoco6HOCTM TpaHcdopmaropa Mo Mak-
CUMaJIbHO [0MYCTUMbIM 3HAYEeHUsIM TemMnepaTypbl COOTBETCTBEHHO Macsia B BEpPXHUX

CNnosiX 1 Hanbosee HarpeToli TOUKM OBMOTKM.
KoadppmumenTtol Kic m, K,,HCO paccunTbiBaloT no hopmynam:

053
max - e oxn~17
K (8.18)
Shc n
OMI’T'ﬂX 0oxrl -17
0 -18
YT mex ox1 (8.19)
B -18

HAT max “‘e oxH

Mpu Heco6nogeHUn ycnosuii (8.14). (8.15) Ana aBTOTPaHCOPMATOPOB CUCTEMbI TATOBOIO 3/1€KTPO-
CHabXeHNA NepeMeHHOoro Toka 2 * 25 kB BbIGMpatoT 60/1bLUYH0 HOMUHATBbHYHO MOLLHOCTb aBToTpaHcopmarto-
pa uan yBennuMBaloT KOIMYECTBO aBTOTPaHCHOPMAaTOPHbIX MYHKTOB B MeXMNOACTaHLMONHOW 30He.

8.2.4 [ONs TAroBbIX NOACTAHLUIA NOCTOSAHHOIO TOKa 3HaveHMs Harpysku K(k) noHwmxkarolero TpaHcdop-
Maropa B 018X er0 HOMUHaIbHOW MOLLHOCTU paccunTbiBatoT No dopmyne
K(*)M4> W *) + sHH'("rT srivIM (8.20)
roe Imtj(k) — uncnoBoli psag TOKOB NMOHMXKaloLWero TpaHcopmaropa, NpuBeAeHHbIX K CTOPOHE BbINPAM/IEH-
HOro HanpsXXeHus, KOTopble BbIYMCAT No dhopmynam (B.24), (B.25) (npunoxeHue B). A:
S.. — MOLLHOCTb HETAroBbIX N paioHHbIX NOTpPebuTesnel, NoayyalowWwmnx NnTaHne oT AaHHOro TpaHc-
topmaTopa. KB A;
K — KO3hpMUMEHT, yunTbiBalOWMii HecoBNageHne MakCMMyMOB Harpy3ku Ha TAry noesfioB U He-
TAroBbIX (PalioHHbIX) NoTpebuteneii: kmu = 0.7;
n,, — KOJIMYECTBO NapasifiesibHO paboTaloLmnX TPaHCHOPMaTOpPOB;
Sni MOM — HOMMWHa/IbHasi MOLWHOCTb TpaHcdopmaTopa. kB A.
OnpegeneHne HanpsixeHus kB. npuBegeHo B 8.1.
8.2.5 PacueTHyt0 Harpy3ky TpexdasHbiX TPaHCOpPMaTOpPOB TArOBbIX NOACTaHUMIM NepemMeHHOro Toka

onpegensioT rno TokaM 06MOTOK ha3 ac U be. NokasaHHbIX Ha pucyHke B.2 (npunoxeHue B). 3HauveHusi co-

9
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OTBETCTBYIOLMX 3TUM ToKaM Harpy3ok K}(k), K7(k) B 405X HOMUHa/IbHOM MOLLHOCTU TpaHcdopMaropa pac-
CUMTLIBAIOT NO hOPMy/iam:

K,(k) = [I/HM | 2 /TBp(K) + /oTCr(A) B *0' | ¢ SK St HOMm). (8.21)
**(*) = [Cvom | 2 /01C1(/c) + /omBp(/c) e -& ' | + S,, *H]/(N1, St HOM). (8.22)
rpo Unau — HOMUHasIbHOE HanpsiXeHue 06MOTOK. MHObI= 27.5 KB;

/onep(A), /0TCI{A) — uncnoBble psabl TOKOB B MJjevyax TAroBol MNOACTaHLUKM, KOTOPble NOy4atoT NuTaHue co-
OTBETCTBEHHO OT Onepexatolleii 1 oTcTatoleit asbl HanpsHXXeHNs CUCTEMbl BHELLUHero
3M1eKTPOCHabXeHs. A,

SM — MOLLUHOCTb HETATOBbIX U palioHHbIX NoTpebutenei. kKB A;
KN — KO3(hULMEHT, yunTbiBaOWMii HecoBnageHne MakCMMyMOB Harpysku Ha TAry noesfos U He-
TAroBbIX (palioHHbIX) NoTpebuTeneit: ~ =0.7;
N, — KOMYEeCTBO MapasisiesibHO paboTalowmx TpaHchopmaTopos;
S, IOM — HOMWHa/IbHas MOLHOCTb TpaHcopmaTopa. kB A.

ANa Kax[oro M3 YMcnoBbIX psagoB Harpysok K,(A), K2(/c) no dopmynam (8.8)— (8.13), npuBedeHHbIM B
8.2.2. paccuuTbIBalOT cegytolme napameTpbi:

- MakCUMaJibHble 3HaYeHUs TemnepaTypbl Macsia B BepPXHUX c/109X f, H Tax mK mMLwax- °cC ;

- MakcMMasibHble TeMnepaTypbl Hanbosiee HarpeTo ToUkn 06mMoTOoK f, vHT max, L, HTTax, 'C.

- Hanbonblue cpefHMe 3Ha4YeHNs Harpysok 3a nepuog Bpemenn 1 muH. K, Tax,, K2 tax

- HaMboNblUNe cpefHne 3HaYeHNs Harpy3ok 3a nepmos BpeMmeHn 10 muH. K, Tax 10, K$ Tax 10.

Bbi60p KONMMyecTBa M MOLHOCTU TPAHCHOPMATOPOB OCYLLECTB/IAIOT COrNacHo 8.2.3 npu HaubonbLUMX
3HaueHuAxX Harpysok K, lax ,, KTrex 10 1 makcumasibHbIX Temnepatyp  TaX, MHil Tax, °C, BblYUC/IEHHbLIX MO
copmynam:

*Tnax 1 = max(”Ni mex 1¢*2 max 1) *fnax 10 = ra x (*1 max 10+ ~2 max 10)e (8.23)
m max = maX(', - maxe*2 mmax)- Kmi max = maX<f1Hu, max e *2 Hu, max) (824>

8.2.6 [Ns TAroBbIX NOACTAHUWUIA NepeMeHHOro Toka 2 x 25 kB 3HaueHusi Harpy3ku K(K) ogHodhasHoro
TpaHcdopmaropa B A0/IIX €r0 HOMUHa/IbHOW MOLLHOCTM BbIYUCASIOT MO AaHHbIM YucnoBoro psaga /"~ (A), A.
TOKOB B CEKUMW pacLyensieHHOW BTOPUYHOW OBMOTKM, NOAK/IOHEHHON K COOPHbLIM LWMHAM NUTAIOWUX NNHUA
KOHTaKTHOI CeTu, Kak NokasaHo Ha pucyHke B.3 (npunoxeHune B), no coopmyne

K(K) = 2 UHOU | /,XA) |/(nor SOT How, (8.25)

rae UMM — HOMUHanbHOe HanpshKeHue cekumm 0bMOTKU. nuobl = 27.5 kB;

nox — KONMYECTBO nNapasisiesibHO paboTalwmux TpaHCopMaTopoB B AaHHOM Msieye TArOBOW nog-
cTaHumu;
S,, VOM — HOMMWHa/IbHasA MOLWHOCTb TpaHcdopmartopa. kB A.

8.2.7 3HaueHus Harpys3km K(k) aBToTpaHcdopmMmaTopa CUCTEMbI TATOBOrO 3/1eKTPOCHAGXEHNA NepeMeH-
HOro Toka 2 X 25 kB B 40NAX ero HOMUHa/IbHOM MOLLHOCTU paccunTbIBalOT No opmyne

K(k) =2 UMt | /g(A) [ISAT™ (8.26)
raoe UhOU — HOMMHanbHOe BTOPUYHOE HanpshkeHue aBToTpaHcdopmartopa. UWM = 27.5 kB;
/A(K) — uuncnoBoli pag TOKOB B 06MOTKe, MOAK/IIOYEHHON K NUTaloLEeMY MPOBOAY TATOBOW ceTu. A;
SAT Mo« — HOMMHa/IbHast MOLHOCTb aBTOTpaHcdopmaropa. kB A.

9 Bbl60p HOMUHA/LHOIO TOKA Ha BbIXOAE U KOMMYECTBA CTATUUECKMX
npeobpasoBaTesieil AN CUCTeMbl TATOBOTO 3/1EKTPOCHABXEHUS

9.1 Mpu BbIGOpPE NapamMeTpOB CTaTMYECKNX NpeobpasosBareneli 418 CUCTEMbI TATOBOIO 3/1IeKTpOCHabXe-
HWA MOCTOSIHHOIO TOKa OornpeAenstoT nokasaTesin Nx paboyero pexuma rno AaHHbIM YMCI0BOro psga 3HaYeHWUi
Toka 17°k), A. Ha BbIXOAge CTaTu4ecknx npeobpasosaTtesieli, MOMYYEHHOTO B pesysibTaTe 3/IEKTPUYECKNX pac-
4eToB C 3aflaHHbIM LWarom no spemMenn AT, MUH.
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9.2 Hanbonblee ahhekTMBHOE 3HAYEHME TOKa CTaTUYecKMx npeobpasoBaTeneil Ans CUCTEMbl TATOBO-
ro anekTpocHabxeHus 1a3d 30, A, 3a Bpems ycpegHeHns 30 MVH. paccuuTbIBalOT No hopmyie

A*3* 30 = maX; [sumfcl d(k)/Mc]Tr Mc= 30/4T. (9.1)
/=1 ... MK- Mc, K= i i Mec,

rae MK— KO/IM4ecTBO 3/1eMEHTOB yuncioBoro psga Tokos !'d(k).

Hanb6onblmne cpegHue 3HayeHus Toka /rfmax Tg. A. 3a nepuogbl AnutenbHocTy MCl, MUH. COOTBETCTBYIO-
wme gonycTtumbiM Harpyskam Kagpgon Ty oTHOCUTe/IbHO HOMWHa/IbHOIO ToKa 14 MOM. A. yCTaHOBJ/IEHHbIM B TeX-
HMUYECKUX YCNIOBUAX 3aBOfa — WM3roToBUTENS nNpeobpasoBaTenieil, paccunTbiBatoT No hopmyie

'd mex Tg = max, Isum* Mej = Ttj tAT. 9.2)
N1l -4 -Yy.

9.3 MakcvMasnbHblii Tpebyemblii TOK A max. A. cTaTuyeckmx npeo6pasosBartesneil 48 CUCTEMbI TATOBOrO
3/1EKTPOCHABXEHUS paccUnTbIBaIOT No hopmyse

Id max = max >p 30- Id max TtjlKd gon Taj)- (9-3)

Tpebyemoe KONMYECTBO NN U HOMUHa/IbHbIV TOK !d HOM, A. Ha BbIXOfe cTaTuveckux npeobpasoBaTesnen
AN CUCTEMbI TATOBOrO 3/1eKTPOCHaGXEeHNs BbIGMPAtOT MO YCMOBUIO

(9.4)

9.4 Mpun HecoGnoaeHUn ycrosusi (9.4) NPUHUMAIOT OAVH U3 CNeAyoWnX BapuaHTOB MOBbIWEHUS Ha-
rpy304HOM CNOCOGHOCTN TATOBOWM NOACTaHUMN:

- BblGMpalOT cTaTUyeckuii npeobpasoBaTesib AN1S CUCTEMbl TATOBOrO 3/1EKTPOCHAGXEHUs ¢ 60/bUNM
HOMUWHa/TbHbLIM TOKOM;

- YBeNN4MBalOT KO/IMYECTBO CTaTUYeCKMX npeobpasoBarteneli AN CUCTEMbl TArOBOro 3/1eKTpOCcHabxe-
HUWSA TOrO XX€ HOMWHAa/IbHOIO TOKa.

[na NpyHATOro BapuaHTa BbIMNOJHSAT BHOBb 3/1IEKTPUYECKME pacyeTbl U NPOBEPSIOT Harpy304HyH Cro-
CO6HOCTb NpeobpasoBaTesibHbIX TpaHcopmaTopoB Mo 8.1.

10 Bbi60p HOMUHA/ILHOTO TOKA KOMMYTALMOHHbIX annapaTos
1 TpaHcHopMaTopOB ToKa

10.1 HOoMWHa/IbHbIV TOK KOMMYTaLMOHHOIO annapara 1u TpaHcdopmaropa Toka BbIGMPaOT MO Makcu-
MasIbHOMY 3Ha4YeHMIo pa6oyero Toka npu AJINTENIbHOCTU ero ycpeaHeHns 20 MUH.

PacueTbl MakCcMMasibHOro paboyero Toka NPOBOAAT /19 CXEM U PeXVMOB CUCTEMbl TATOBOrO 3/1EKTPO-
CHabXeHMs. Npu KOTOPbIX KOMMYTaUMOHHbIE annaparbl U TPaHCOPMAaTOPbl TOKa MMEIT HanmbOosIbLUy0 Ha-
rpys3Ky.

- NpuV NOAK/IOYEHMN pe3epBUPYIOLLErO CUIOBOTO 060pyA0BaHNS;

- B PEMOHTHbIX 1 NOC/1eaBapUNHbIX PeXnmax.

BbI6Op HOMMHA/IBHOTO TOKa KOMMYTaUMOHHbIX annapaToB W TpaHchopmMaTopoB TOKa B nuTatoLeii
NIVHUWN BbIMOJTHAOT KaK Npy HOPMasiIbHOM pexunme, Tak U Npu Hanb0osbleM BO3MOXHOM KOSIMYECTBE CEKL i
KOHTaKTHOWM CeTWn, KOTOpble MOTyT ObiTb MOAK/IOYEHbI K AAHHOW nuTalolel IMHUN B YC/IOBUAX 3KCMya-
munm.

KoMMyTauuoHHble annapaTbl B NUTAIOWMNX NNHMAX pacnpedennTenibHoro ycrpoiictea 3.3 kB BbiGupatoT
Ha OfHO N TO € 3HayYeHNe HOMUHA/IbHOrO TOKa, MPUHATOro Mo HanbosblleMy paboyemy TOKY U3 paccuHuTaH-
HbIX 3HAYEHWUI AN BCeX NUTAOLNX JINHUIA.

10.2 Ana onpefeneHus MakCMMaslbHOro paboyero Toka B kayecTBe NepPBMYHOIO MokKasaTens pexunma
KOMMYTaLMOHHOTO annapara 1 TpaHcdopMaTopa Toka U3 MaccuBa pe3y/ibTaToB 3/IEKTPUYECKUX pacveToB Bbl-
61paloT YNCNOBOI PAA C 3a4aHHbIM LWaroM no BpemeHn AT, MuM. OKUB /b(K). A, TO BETBU pacyeTHOW CXeMbl,
KOTOpasi COOTBETCTBYET 3/1eKTPMYECKO Lienu AaHHOro ycTpoicTBa:

- nuTatowen nHuM /g/c):

- Ha BblIX0OJe cTaTMyecknx npeobpasoBarenieit ANA CUCTEMbl TATOBOro 3/1eKTpocHabxeHus id(k);
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- B BbIBOgax a, b TpexdasHoro TpaHcdopmaTopa TAroBoi NoACTaHUUM NMEPEMEHHOr0 TOKa COOTBET-
cTBeHHO 14K), /B(J);

- B BbIBOJAX CeKLMii pacLyensieHHol 06MOTKM 0aHO(a3HbIX TPaHCOpPMaToOpPOB, NOAK/IOYEHHbIX K CO0p-
HbIM LUMHaM NUTaKLWNX JIMHUIA KOHTaKTHON ceTwn. /,X1(/c), /" (/c) (cM. pucyHok B.3, npunoxexue B);

- BBbIBOJax aBTOTpaHcopmaTropa CUCTEMbI TATOBOro 3/1IEKTPOCHABXEHNA NepeMeHHOro Toka 2 x 25 kB
w -

10.3 [ONs paHHOro 4YMcnoBOro psifa TOKOB /b[K), A. paccuuTbiBalOT Hambosibluee cpegHee 3a nepuog
/c = 20 MyH 3Ha4veHne pabouero Toka /0Tax 20, A. no opmyne

>max 20 = Tax>[sum* W Mch Mc=TJbT, (10.1)

/m1... MK-MC, K=/...i+Mc,

rae MK — KO/IM4eCcTBO 3/1IEMEHTOB YMCMOBOrO psifa TOKOB 1B(K).

Ans uncnosbix pagoB 1a(k), 1{k) no cdopmyne (10.1) paccunTbiBalOT COOTBETCTBYHOLIME TOKMN /aTax 20,
/bTax 20, A. U3 KOTOPbIX BbIOMPalOT HanboNbLLee 3HaYeHne /b max aa,

10.4 Mo FOCT 2585— 81 (nNyHKT 1.2) AnA BblkIo4YaTe el NOCTOsIHHOro Toka, no FOCT P 52565— 2006
(NyHKT 5.1) ANnA BbIKNOYaTeniein nepemeHHoro toka, no NOCT P 52726—2007 (nogpasgen 5.1) ana pasbe-
AVHWTeneli NepeMeHHOro Toka BbIGMPaloT HOMUHa/IbHOE 3HayeHVe Toka /Hom. A. npy KOTOPOM BbIMOJIHAETCA
ycnoBsue

(10.2)

10.5 [ins TpaHc(opmaTopoB TOKa BbIGUPAOT TO 3HAUYEHME HOMMHAILHOrO TOKa MEpPBUYHOW O6MOTKM
J1 HOoMe A- KOTOPOMY COOTBETCTBYET YC/I0BMe

J1 Hp—\ max 20« (10.3)

rae 'nHp — Hanbonbwnii paboumnii nepBuUHbIA Tok No FTOCT 7746—2015 (NyHKT 6.6.5). A.

11 Bbi6Op HOMUHANILHOTO TOKA OTK/HOYEHUS BblKNOUaTENEN

11.1 O6wme NONOXeEHMUSA

11.1.1 HoMWHaNbHBbI TOK OTKKOYEHUS BbIKHOYATENS BbIOUPAIOT, NCXOAS N3 MaKCUMaSIbHOrO 3HavyeHus
TOKa KOPOTKOrO 3aMblkaHWs B rNaBHOW Lenn BbIKIOYaTens.

11.1.2 MNpu aNeKTpUYECKMX pacyeTax onpenensroT TOKM /b K3 B BETBAX CXeMbl CUCTEMbI TArOBOrO 3J/1€K-
TPOCHaBXeHMsA. B KOTOPbIX HaXOAATCHA MPOBepsieMble BbIKAOYaTeNN, MNPU CNAeayLWNX pexmnmMmax KOpoTKOro
3aMblIKaHUA:

- Ha COOPHbIX LWMHaX pacnpefenuTenbHbIX ycTpoicTe 3.3; 27.5 n 2 x 27.5 kB ans Bbiktovarteneii B
Lenn BbINPAMIEHHOIO HanpshXXeHUsa TAroBoW NOACTaHLMM MNOCTOSIHHOIO TOKa M B BbIBOAAX TpaHCOpMaTopoB
TAroBbIX NOACTAHLMIA NepeMeHHOro TOKa,;

- BTOYKE NPUCOEAVHEHMS MUTAIOLWEN IMHUN TAFOBOWN NOACTAHLMN 1 NOCTa CEKLNOHNPOBAaHNSA K KOHTaKT-
HOI ceTu ANA BblKOYaTeNa 3TN NNHUN.

11.1.3 Mpu pacyeTax yunTbiBaIOT MaKCMMaslbHOE KO/IMYECTBO TPaHCHOPMaTOpPOB N CTaTUYECKUX npe-
obpasoBaTeneli 48 CUCTEMbI TArOBOro 3/1eKTPOCHAaGXEHWS, KOTOPOe AO0MYyCKaeTCs K napassieNlbHoW paboTe
Ha TAroBOW NoAcCTaHUUN.

11.1.4 OnA ABYXNYTHOW M MHOFOMYTHOW MEXMNOACTaHUMOHHbIX 30H pacyeTbl KOPOTKOrO 3aMblKaHUN B
TOuKe NPUCOEANHEHUs NUTaloLeli IMHUN K KOHTaKTHOM CeTW BbIMOJTHAOT NPU OTK/IIOYEHHOM BbIK/IloUaTesne co-
cefHel nNUTaloLern NMHUK (NpY ee HanNnyum), NPUCOeAMHEHHOW K TOW Xe CeKUUMN KOHTaKTHON ceTu.

11.1.5 Tokn 31eKTPOSIOABUXHOIO COCTaBa, a TakXe YCTPOolcTBa perympoBaHuUsa BbINPSM/IEHHOIO Ha-
MPSHXEHNA Ha TArOBbIX NMOACTAHUNAX MOCTOAHHOIO TOKa HEe yYMTbIBatoT.

11.1.6 Ana onpefeneHna Toka KOPOTKOro 3aMblKaHUA B pexxmnmax 1 npu ycnosusx, ykasaHHbix B 11.1.2—
11.1.5, cocTaBNAT pacyeTHYI0 CXeMy CUCTEMbI TArOBOrO 3/1EKTPOCHAGXEHNA U3 CXeM 3aMelleHns ee ane-
MEHTOB. MNMpUBeAEHHbIX B NPUIOXeHUn b.

PeXnmMbl KOPOTKOro 3aMblKaHUA crielyeT paccunTbiBatb Ha 9BM MeTo[0M KOHTYPHbIX TOKOB WX METO-
[0M Y3N0BbIX HanpsXeHui, npusegeHHom B B.3 (NnpunoxeHne B).

[na ofHOMYTHBLIX U ABYXMYTHbIX YHAaCTKOB MpU OAMHaKOBbIX NapamMeTpax TAroBOW ceTu nyTeil TOKU KO-
POTKOro 3aMblkaHWUA B LLeNSX BbIKNOUaTeneli 4onyckaeTcs paccumTbiBaTb MO NpUbAMmKeHHbIM chopMynam, npu-
BeJeHHbIM B 11.2.
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11.1.7 C ncnonb3oBaHMEM MOJIYYEHHOrO B pe3y/bTare pacyeta MakCMasibHOro Toka KOpPOTKOro 3aMbl-
KaHVs B MaBHOM Lenu Bbiktoyvatens /,, 0 , A. BbIGUPaOT HOMUHa/IbHbIV TOK OTK/TIOUEHWS], KOTOPbIA A0/DKEeH
YOO0B/ETBOPATL YCNOBUAM, NpuBedeHHbiM B 11.1.7.1.11.1.7.2.

11.1.7.1 [AnA 6bICTPOAENCTBYIOWMNX aBTOMATUYECKMX BbIK/IOHaTEei MOCTOAHHOIO TOKa HOMUHasIbHbI
TOK OTK/IIOYEHNS BbIGUPAIOT MO YC0BUIO

ALy

roe /,, ve(C— makcumanbHoOe 3HaveHune aBapuiiHoro Toka no FOCT 2585—81 (nogpasgen 2.3). A.
11.1.7.2 Ansa BbikNtovaTeneii nepeMeHHOro Toka HOMUHaJIbHbIV TOK OTK/IIOYEHNS BbIGUPatOT MO YC/I0BUKO

'OHO,,~10'4Y ,, - (11.2)
rae /0 Hou — HOMUHa/IbHbIM TOK OTKAOYEeHUSA Bblkatoyatesia no FOCT P 52565—2006 (NyHKT 5.1). KA.

11.2 MeTopa pacuyeTa MakCMMasibHbIX TOKOB KOPOTKOIO 3aMblKaHWA B r1aBHO Lenu
BblK/toYyaTenem

11.2.1 CucTema TAroBOro 3/1IEKTPOCHABXEHNS NOCTOSAHHOIO TOKa

11.2.1.1 Tok/d o, A. B LeNV BbINPSAM/IEHHOTO HaMNPSXXeHWs1 TAroBOM NOACTaHL MM MOCTOSIHHOIO TOKa npu
KOPOTKOM 3aMblKaHUM Ha COOPHbIX WIMHAaX pacnpenenutensHoro ycrpolictea 3.3 kB paccuuTbiBatoT no dop-
myne

,<S0S U30ATM! (11.3)
rae UM — HanpshkeHume X0/10CTOro xoga Ha cOb0opHbIX WNHax pacnpegenuTtesisHoro ycrpoiictea 3.3 kB. B:
RTn — 3KBMBa/IeHTHOE COMPOTUBJ/IEHWE TArOBOM MnoAacTaHuun. Om. Bbluncrsiemoe no copmyne (B.1)

(npunoxeHne B).
11.2.1.2 Tok /dBl n, A. Npn KOPOTKOM 3aMblKaHUW B NUTAKOLWEN IMHUK, HaNnpuMep NepBoro nyTn TAro-
BOli NOACTaHLMM MOCTOSAHHOIO Toka B. pacnosioxeHHOl Ha yvacTke, KOTOpbIA Ha3BaH B AaHHOM nogpasgesne
A—6—6. paccunTbIBalOT MO opmye

Bl U = 146l * ;i + B (11.4)

roe /'gBl — cocTaBnsoLWas Toka KOPOTKOro 3aMblkaHUA OT TAroBOM noacTaHuum b. A:
/4 — TOK. NnpoTeKkaroLwmii N0 KOHTaKTHOM CeTn coceaHero nyTu (Npy ero HaM4mun) oT TArOBOM NOACTaH-
umm A, A;
/B — cocTaBfisloOWasa Toka OT TAroBoi noactaHumm B. A
CocTaBnsmoLyto Toka Y'¢pbl, A. paccunTbiBaloT No hopmyse

B! (11.5)
ATMB + "B t+ rpc(*pb1 *b)
rae UaOB — HampsbkeHne X0n0CToro xoda TArosol noactaHuum b. B;
ATAE — 9KBMBAIEHTHOE COMPOTUB/EHME TATOBOM noactaHumn 6. Om;
ApBl — COMpOTMBNEHNe paccmarpuBaemMoii nuTatouwel aMHun. OM. Bbluncnsiemoe no gopmyne (6.16)

(npunoxexve b);
— COnpoTUBNEHNE penbcoBoi ceTu, OM/KM, Bbluncnsemoe no popmyne (6.15) (npunoxeHue B);
— KOOpAMHaTa TOUKU MOAK/THOYEHUSA pacCMaTpMBaeMon NuTatoLweit IMHUN K KOHTaKTHOM ceTu, Kv;
B — KoopAuHaTa TAroBOW NoACTaHUMMU 6. KM.
Tok XpA4. A. paccunTbIiBatoT Mo hopmyie

was (11.6)

NTA + +/PB2 +<-2 +'pe)-A-b
rae UMJ1 — HanpsbkeHre X0J10CTOro XxoAa TArosoi nogctaHumm A, B;
Uab — HanpsbkeHvne Ha CO60opHbIX WnHax 3,3 KB Tarosoii nogctaHuum 6. B;

SPITIA — 3KBMBa/IEHTHOE COMPOTUB/IEHNE TATOBOWM noacTtaHumm A. Owm;

13
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Ad14. "pb2 — CONpPOTUBNEHUS NUTAIOLWMX IMHUI KOHTaKTHOW CeTu BTOPOro NyTWU TArOBbIX NOACTaHUMWIA co-
OTBETCTBEHHO A n 6. OM;
Fa — conpoTuB/EHME KOHTaKTHOW ceTu BTOporo nytu. OM/KM. Bbluncnsiemoe no copmyrne (6.12)
(npunoxexwue b);
La_ b — paccTosiHue mexay TAroBbIMU noacTaHumaMmm A n b. Kv.

HanpshkeHne Udb. B. Ha c60pHbIX WinHax 3,3 KB TAroeon noacTtaHumm 6 paccuMTbiBaloT No popmyie
nas = 1I've\ ATn6- (11?)
Tok /B. A. paccunTbiBaloT no chopmyne

(11.8)
RCB3 JNl«BL k Ir T

K ™g b-B
Mes Kree [use H
roe UdB — HanpsikeHue X0N0CTOro xoga TAroBo noacrtaHuuun B. B;
1?0063, AdBlL — conpoTMBIEHNSA NUTAOLWNX JIMHNI KOHTaKTHOW CeT NepBOro MyTu TArOBbIX NOACTaHLUIA CO-
OTBETCTBEHHO B n 6. Om;
MTBB — KOJINYECTBO 3/1EKTPUDMLMPOBAHHBLIX MyTel B MEXMNOACTaHLMOHHOW 30He 6—B:
L6_ B — paccTosiHne mexay TAroBbIMU NOACTAHUMAMN 6 1 8. KM.
11.2.1.3 Tok /dCL A. Npu KOPOTKOM 3aMblKaHUN B NUTaloWel AMHUM, HanpyMep NepBoro NyTu nocra
CEKLUMOHNPOBaHUSA, HaXOASLErocs B MeXNoACTaHUNOHHOM 30He A—6. paccunTbiBalOT No opmye
:®CL 0 = Th™d + (11.9)
roe MpAM — Tok. NnpoTekarwmii No KOHTaKTHOW ceTu cocegHero nyTu (Npu ero Hanmyum) oT TAroBO NoACTaH-
ummn A. A;
/B — cocTaBfisoWwasa Toka OT TAroBow nogctaHumn 6. A.
Tokun /¥ n /B, A. paccunTbiBatoT No oopmyiam:
(11.10)

CA4 + (MR + [ICWATC

(1.11

R 1* B [ k 1r 1
yas ;«,B Bcl - nc

roe M,AS — KONN4ecTBO 3/1eKTPUULNPOBAHHBIX NyTel B MeXNOACTaHUNOHHONK 30He A— 6;
*a-nc-*B-NC — pPaccTOsHNe OT TAroBbIX NOACTAHLMA COOTBETCTBEHHO A 1 6 0 MOCTa CEKLNOHNPOBAHNS, KM.
11.2.2 Cwuctema TAroBOro 3/1eKTpOCHabXeHns nepemMeHHOro Toka 25 kB
11.2.2.1 Tok /an , A. B BbIBOJe, Hanprmep a TpexdasHoro TpaHcopmaropa, TAroBol noacTaHLmm ne-

PEMEHHOrO TOKa MPU KOPOTKOM 3aMblKaHWM Ha CEOPHbLIX WWHAX pacrnpefennTesnisHoro ycrpoiictea 27,5 kB
paccunTbiBaloT Mo hopmyse

(11.12)

—IT1 + £»n«

roe U0 — HanpsbkeHue X0s10CTOro xoa Ha CO0pHbIX WNHaxX pacnpegenutesisHoro ycrporictea 27,5 kB. B;
— KO3(h(pMUMEHT, yunTbiBalOLNIA NOANUTKY KOPOTKOrO 3aMblKaHUSA OT COCeAHEeN TAroBOW MoacTaH-
LM CMEXHOrOo nsieva yepes BbIBOA b TpaHcdopmaTopa. Mpu NPOeKTHbIX pacyeTax NPUHUMAaOT

*coB 1.°5;
— 3KBMB@/IEHTHOE conpoTuBneHue dasbl TpaHcdopmatopa. OM. BbluMcisiemMoe Mo dopmynam

(6.7)—(B.9) (npunoxeHune b);
— COnpoTuB/EHNE YCTPOCcTBa NPOAO/IbHON koMmneHcauun. OM. Bbluncnsiemoe no gopmyne (6.11)

(npunoxexwue b).

£Tn
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11.2.2.2 Tok /B, u , A. Npn KOPOTKOM 3aMblKaHUWN B MUTAaOLLEN IMHUM NepBOro nyTu TArOBOWM NOACTaH-
L1 b nepemMeHHOro Toka paccunTbiBatoT Nno hopmysie

~pblo (11.13)
-Z_TI'IE _ynkb +_Zm51 I,’}TT'I-E ;'rb%ﬂ-q(?"zlp'/xa T bl.B2 -
roe 1/0B, UGA — HanpshKeHUs XOJI0CTOro Xxo4a TAroBbIX NOACTaHLUMIA COOTBETCTBEHHO 6 1 A. B:
—Tn6*—Tna — 3KBUBAJIEHTHble COMPOTMB/IEHN (a3 TpaHCOPMATOPOB 3TUX NOACTaHLUNA, OMm.
~YNKBe£ /nka — COMPOTUB/IEHNSI YCTPOMCTB NPOAO/ILHON KOMMEHCALMN Ha TArOBbIX NOACTAHLMAX CO-
OTBETCTBEHHO 6 1 A. Owm;
NOB1-NpAs ' MpB2 — conpoTuBnEHUs paccMaTpuBaeMol NUTalOWENn ANMHAN U NMUTAKOWMUX JIMHUIA KOHTaKT-

HOMi ceTu BTOPOro NyTun TAroBbIX NOACTaHLUMA COOTBETCTBEHHO A 1 6. OM, Bbluncnse-
Mble no cpopmyne (b.26) (npunoxeHune B);
£.2 — cONpoTUB/IEHMNE KOHTaKTHOW ceTu BTOPOro nytn. O M/KM, KOTOPOE pacCcyuTbIBalOT Mo
cdopmyne (b.34) (npunoxeHne bB).
[ns oAHOMYTHOW MEeXNOoACTaHLMOHHOW 30HbI BTOpOe criaraeMoe B dpopmyrse (11.13) npuHumaloT pas-

HbIM HY/HO.
11.2.2.3 Tok /diCL K3, A. NpU KOPOTKOM 3aMblKaHUN B NUTALOLWEN NMHUM NEPBOro NyTN NOCTa CeKLMOHU-

poBaHWA. HaxoAALErocsi B MeXMNOACTaHLMOHHOV 30He A—6 CUCTEMbI TATOBOTO 3/1eKTPOCHAGXEHNSA NepemMeH-

HOro Toka 25 kB. paccunTbiBaloT no popmysie

oc1 s = | ThAd + I (11-14)
roe /M — TOK. NpOTEeKaLWMiA NO KOHTAKTHOW CeTn coceHero nyTun (Npv ero Haimumnm) oT TAroBOM NoAacTaH-
unmn A, A;
/B — cocTaBnsowas Toka oT TAroBOM noacraHuum 6. A.
Tokun /A n /B. A. paccunTbiBatoT No oopmyiam:
"OA (11.15)

‘DAL,
T"—TMA + £>n»A * £pA4 + £x27a-MNC

" 06
Y m (11.16)
2 1pB1
3£TNB ynkb M f + £ B-MNC
roe ™ — CONpOTUMB/IEHWE KOHTAKTHOW CeTu, 3aBUCSLLEE OT KosimyectTBa M, AB 3NneKTPUULMPOBaHHbIX NyTen

B MEXMNOACTaHLUNOHHOM 30He. OM/KM.

ONna ABYyXMNyTHOW MeXMNOoACTaHLUMOHHOW 30Hbl CONPOTUBAEHME Z, NPUHUMAIOT PaBHbIM CONPOTUB/EHNIO
napanfiefnibHO CoeAMHEHHbIX KOHTaKTHbIX ceTeli nyTeii z*12 npn. Om/KM, Bbluncnsemomy no dopmyne (6.28)
(MpynnoxeHne B). na ogHOMYTHOV 30HbI CONPOTUBAIEHNE A MPUHUMAIOT PaBHbIM COMPOTUB/IEHMNIO KOHTaKTHOM
ceTn ogHoro nytm” , OM/KM. KOTOpoe paccunTbiBatoT no copmyre (6.33) (npunoxeHne B).

11.2.3 CwucTtema TAroBOro 3sIeKTpocHabXxeHUss nepeMeHHOro Toka 2 x 25 kB

11.2.31 Tok M . A. B BbIBOAE CEKLMM pacliensieHHoW 06MOTKM ofgHOga3HOro TpaHcdopmaropa Ts-
roBOW MOACTaHLUN NEePEMEHHOrOo Toka 2 X 25 KB npu KOPOTKOM 3aMbIKaHMM Ha COOPHbIX LWMHAX pacnpeaenu-
TeNbHOro ycTponcTea 2 X 27.5 KB paccunTbiBatoT No hopmyne

rae U0 — HanpsbkeHme XOsI0CTOro Xofa Ha COOpHbIX LWMHaX pacnpefenntenbHoOro ycrpolictea 2 x 27.5 kB
Mo OTHOLLEHUIO K 3eM/1ie, B. B HOMHanbHOM pexume U0 = 27 500 B;
— COMpPOTUBJIEHNE CUCTEMbI BHELIHEro 3/1eKTPOCHabKeHUsA. Om;
£ — COMpOTMBJ/IEHNE CeKLMM paclyensieHHO 06MOTKN TpaHcdopmaropa, Om:
Zm» K — COMpOTUBJ/IEHNE YCTPOMCTBa MPOAOSIBHON KOMMEHCaLMM B BbIBOAE AaHHONM CeKuMu paclyensieH-
HOW 06MOTKM. OM.
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ConpoTtusneHve Zc, OM. CUCTEMbI BHELLHErO 3/IEKTPOCHAGXEHUA paccumTbIBaOT No hopmyie
Ni=0+y2 N,0«/S«- <1118>

ConpoTtuBneHve 2*. OM. CeKLMM pacLuensieHHoW 06MOTKM TpaHcdopmaTopa 6e3 ydeTa akTUBHONM co-
CTaBNAOLWEl paccunTLIBAOT No hopmyie

L,-O */0.02 u, (11-19)

MapameTpbl chopmyn (11.18), (11.19) onpegeneHbl B B.1.2 (npunoxeHve B).
11.2.3.2 Tok /dxB1l 0 . A. Npy KOPOTKOM 3aMblKaHUN B NUTAOLLEN SIMHUM KOHTaKTHOI ceTu NepBOro nytu
TAroBOl nogcTaHumm B nepemeHHOro Toka 2 x 25 kB paccuntbiBatoT no popmyse

(11.20

A 20kas 4— IH +EprAB

Wo Un-y» « HampsKeHUs XOM0CTOro XoAa TAroBbIX MOACTAHLW COOTBETCTBEHHO 5 1 A, B;
bB-b - COMPOTUB/IEHNE CUCTEMbI BHELIHEro 3/1eKTPOCHaGXeHMA Ha BBOJAxX TATOBbIX MNOA-

cTaHuuini 6 nA. Om:
CONPOTUB/IEHNE CEKUMWN pacLlensieHHOW 06MOTKN TpaHCOpPMaToOpoB 3TUX NOACTaH-
Luia. Om.
COMPOTUB/IEHNS pacCcMaTprMBaeMoi NUTAOLWENR JIMHUA 1N NUTAIOLWNX JIMHNIA KOHTaKT-
HOW ceTn BTOPOro NyTu TAroBbIX NOACTaHLUA COOTBETCTBEHHO A 1 B. OM. Bbluncnse-
Mble no coopmyne (6.26) (npunoxeHne B):
£/, — [ONS TOKa B KOHTAKTHOM CeTU OT Harpyskun TAroBOWM CeTV CUCTEMbI TArOBOrO 3/1€KTPO-
CHabXeHns nepemMeHHOoro Toka 2 x 25 kB;
TpaH3UTHas CocTaBNAKLWas COMPOTUB/EHNS TATOBOW CETU CUCTEMbI TATOBOIO 3/1€eK-
TPOCHa6XeHNs nepeMeHHOro Toka 2 x 25 kB, OM/Km.

[na ogHOMYTHONM MeXNoACTaHLUMOHHOW 30HbLI BTOpoe cnaraemoe B dpopmyne (11.20) npuHUmaroT pas-
HbIM Hy/O.

[onto Toka H*. B KOHTaKTHOI ceTu paccunTbIBalOT Mo hopmyie

2,6.2ra -

2p kB 1+ 2dhkA4 «2chkb2

ip

H (11.21)
S.. +S.l +2£,
rae — CONpPOTUB/IEHNSA COOTBETCTBEHHO NUTAIOLLEr0 NPOBOAA N KOHTAKTHOWM ceTn. OM/KM. Bbluncnse-
Mble no cpopmynam (6.23). (B.22) (npunoxeHue B);
£.1M — nNOSIHOe COMPOTUB/IEHNE B3aMMHOW MHAYKTUBHOCTU MEXAY KOHTaKTHOIM CeTbi U NuTalowum
NpPoBOAOM OAHOro nNyTu. OM/KM. Bbluncnsemoe no popmyne (6.24) (npunoxeHue B).
TpaH3UTHYO COCTaBNAIOLLLYIO . OM/KM. COMpOTMB/IEHNS TArOBOI CETN pacCuUnTbIBalOT NO hopmye
z * NEn' E£'I . (11.22)
11.2.3.3 Tok /dKC, K3, A. NPY KOPOTKOM 3aMbIKaHUM B NUTAIOLWEN JIMHUN KOHTAKTHOM CeTu NepBoro nyTu

nocTta CeKLMOHNPOBaHUSA, HAXOAALWErocs B MeXMNOACTaHLMOHHOW 30He A— 6 CUCTeMbl TATOBOro 3/1EKTPOCHAa6-
XEeHNA NepeMeHHOoro Toka 2 x 25 kB. paccuntbiBatoT no chopmyne

excie - |[W U (11.23)

roe /A4 — TOK. MpoTeKaroLwmnii Mo KOHTaKTHOM ceTu 1 nNuTaloLeMy npoBoAdy cocefHero nyTu (Npu ero Ha-
NIN4YMKM) OT TAroBOM NoacTaHumn A. A,
/B — cocTaBnsoLWasa Toka OT TAroBoi noactaHumm 6. A.
Tokn /A4 n /6. A. paccunTbiBalOT No hopMyiam:

DAl (11.24)

£cA* (—A * —yikKl 4iU.A4 * 11-TpAA-MC +—u
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o5 (11.25)
P
*B-MC+"
M!AB > M !'AB
rge Z" — MecTHOe cOnpoTMBIIEHME TATOBOV CeT! CUCTEMbI TATOBOr0 3/1eKTPOCHabXeHNs MepemMeHHOro Toka

2 x 25 kB. OM. KOTOpOE y4nTbIBatOT, €C/IN NOCT CEKLMOHMPOBaHUA He COBMeELLEH C aBToTpaHcdop-
MaTOPHbIM MYHKTOM.
ConpoTusnieHne ZM, OM. paccuMTbiBatOT o oopmysie

~4 ((1 -~nc™)y)ynrne (11.26)

rae — COMPOTWMBJIEHVNE KOHTaKTHOU ceTn. OMYKkM. [ns [BYXNYTHOW MeXNOoACTaHLUMOHHOW  30HbI
4 =71k2 npne ns ogHonyTHoW 30HbI 2, = ;
La nc — paccTosiHie MeXAy MOCTOM CEKLMOHUPOBAHUSA U 6/KaliluMM K HeEMY aBTOTPaHCOPMAaTOPHbIM
MYHKTOM, KM;
La — A/siMHa yyacTka MeXay COCeAHVMU aBTOTPaHCOPMATOPHbLIMU MYyHKTaMK, Ha KOTOPOM HaxoAuTcsi
MOCT CEeKLMOHUPOBAHUS, KM.

12 BbIGOp Mapku, ceyeHns 1 KoNnyecTBa NPoBOAOB KOHTAKTHOW ceTu,
NMPOBOAOB 1 Kabeneit NUTAOLWNX, OTCACLIBAOLIMX U WYHTUPYIOW WX NUHWIA

12.1 BbI6Op CeYEHUSA N KONMYecTBa NPOBOAOB KOHTAKTHOW ceTn

12.1.1 BbI6Op ceyeHUss U KoNM4ecTBa MPOBOAOB, BK/IOYasA HecyliMe TPOCbl, NMPOU3BOAAT Ha OCHO-
Be pe3y/ibTaTOB 3/IEKTPUYECKMX pacyeToB C y4eTOM TpeboBaHWiA, YCTaHOB/IEHHbIX B MepeyncrieHmnsax a), 6)
4.1.3.

12.1.2 lNpu nposepke napamMeTpoB KOHTAKTHOM ceTu Mo AOMYyCTUMOMY HarpsikeHUIo Ha TOKOMpUeMHU-
Kax 3/1eKTPOMNoABUXMOro cocTaBa HeobxoAMMble nokasaTesiv paboyero pexxmma CUCTeMbl TATOBOrO 3/1€KTPO-
CHabXeHus onpeaensioT Ha OCHOBE YMCNOBbIX pAAoB HanpshkeHun Utr(n. f. k) U3, B. nosy4YeHHbIX Npu Mo-
AenvpoBaHun rpadunka ABUXEHNS KaKA0ro noesga n no nytu fyyacTtka ¢ 3afjaHHbIM LWaroM no BpeMeHun AT.
MWH.

Mo AaHHbIM yncnosoro psiga Utr{n, f. k) U3ana kaxgoro nytu f MexnoAcTaHUMOHHOW T paccynTbIBalOT
MVHVMa/IbHOe HanpsxeHne Umnfmin n HaumeHbLLee cpefHee HanpshxeHre Umnfmm T B. 3a Bpems ycpegHe-
HUA Tc. MUH. B COOTBETCTBUW C NoKasaTtesnieM 2 wim 3 tabnuubl 1 no dhopmynam;

nIm, A =™"p [l n.lM.K).n3J, (12.1)
4A™/rpIn r* = min, (sum*W ". f. k) U3IMC, Mc=I1JAI. (12.2)
/=1 ...MK-M ¢, kK-1...i* Mc,

npy Lm< Utr(n, f. k) mL, <

roe Mk — KoOnM4yecTBO 3/1IEMEHTOB YMC/IOBOrO psiga HanpsbkeHuid Utr{n, { k) U3\
Lm, Lm4l — koopauHaTbl TAroBbIX NOACTAHLNIA MEXNOACTAHLUNOHHOW 30HbI T. KM;
Utfi.ii, f, k) L3 — kumpaunHata pacnunoxmHusa Muusfa Ha y4acTKu, K.

ANns kaxao MeXxnoACTaHUMOHHOW 30HbI T M3 pacCUMTaHHbIX HanpsixeHui no oopmynam (12.1), (12.2)
ANS BCEX N0e3[0B Ha NyTU 7BbIGNPAOT MUHUMasIbHbIE 3HaYeHUA HanpshxeHns Umimin. Umfmm e, B. no chop-
Mynam

Umfmm ~ minn (Umnfmr,)m UmfTin T. ~ mino (Umn/ mm jP). (12.3)

3Tn HaNPSXEHUSA AO/MKHbI ObITb HE MEHbLLE COOTBETCTBYHOLLNX AONYCTUMbIX 3HAYEHUIA MO NoKa3aTesisim
Tabnuubl 1:

- Umfcnin — no nokasatento 1;

* TC~ TO nokasarento 2 nan 3.
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[nsa Tex nyTeii MeXNOACTaHUMOHMOM 30HbI, A/151 KOTOPbIX XOTSA 6bl OAHO M3 yKa3aHHbIX YC/I0BUA He Bbl-
NOJIHEHO. BbIGUPAIOT KOHTAKTHYIO CETb C MPOBOAAaMU 6O/IbLIErO CeYeHUsl, MEHbLUErO CONMPOTUBAEHUSI UMK C
66/1blLIMM KOSIMYECTBOM MPOBOAOB.

12.1.3 lpoBepKy NPOBOAOB KOHTAaKTHOW CEeTU MO HarpeBaHWO NMPOBOAAT AR KaXAOro MyTU MexXnon-
CTaHUMOHHOU 30HbI C MCMOJIb30BaHUEM YMC/IOBbLIX PSiioB TOKOB /dp(K). A. paccumMTaHHbIX C 33ZaHHbIM LLarom
no BpemeHu AT. MUH. /15 NUTAKOWUX JIMHUIA P TATOBLIX MOACTaHLUMIA, KOTOPbIe NOAK/MHOYEHbI K KOHTAKTHOW ceTun
AaHHOTOo NyTN B MEeX/10A4CTaHLMONHOWN 30He.

[Ans kaxporo npoBoja / B yHacTke KOHTaKTHOW ceTu B6/M3M MecTa NPUCOeANHEHNS NUTatowWwen MHum p
paccunTblBalOT 4ONYCTUMBbIM TOK /gon|, A, MeTogoM, npueBefeHHbIM B .2 (NpunoxeHue T).

BbIUMCASIOT pe3ynbTUPYHOLLMI 4ONYCTUMbIV TOK /801 KC. A, KOHTaKTHOW ceTun no dopmysie

/onn,,r = min. (/ ), I=1... M. (12.4)
rae u, — [Jons Toka B NpoBoAe /, MeTof pacyeta KoTopoli npueegeH B 5.2.1 n B.2.2 (npunoxeHue B);
Mn — KOJIM4YecTBO NPOBOAOB B AAHHOM y4acTKe KOHTaKTHOW ceTu.

OnpegenatoT AMMUTUPYIOWNIA NPOBOA, KOTOPbIM SIB/SIETCA TOT. A1 KOTOPOro oTHolweHwue /gon { la
B hopmyne (12.4) umeeT HaMMeHbLUee 3HaYeHue.

ANa Kaxgoro 3Ha4YeHUs M3 YNCNOBOro psiga TOKoB /dp(k) paccumtbiBatloT TOK J(K). A. NMMUTMpPYIOLLETO
nposoga no dopmysie

<) =% ‘dpM. (12.5)

rAe ,— AOJA TOKa B MMUTMPYIOLLEM NPOBOfE.

Mo 3HayeHMAM 4YMC/IOBOrO psAa TOKOB /(/C) paccunTbiBalOT COOTBETCTBYOWMI yncnosoi pag tp(k), °C,
TemnepaTyp Harpesa JIMMUTUPYIOLLErO NPOBOAA MeTOA0M, NpuBeAeHHbIM B .1 (npunoxeHue T).

Ha ocHoBe uucroBoro psiga Temnepatyp tnp(k) paccumTbiBaloT HaMbO/bLUYIO CPefHIoO0 Temnepartypy
numuTupytowero nposoga N Tax [c, BC, 3a BpeMs ycpeAHeHUss TC, MUH. B COOTBETCTBUM C Tabnuueli 2 no
opmyne

V rc - m«, (sum* tnp(k)IMc), Mc= TJAT. (12.6)

/= 1... MK-Mm ¢, k -i...i+Mc,

raM MK— KUAnYeblblo jiicmumiuu uyncnunewimn psga ib’Miiepaiyp trp{k).
M3 HanbosbLLIMX cpeaHuX TemnepaTtyp /mpTax MCAMMUTUPYIOLWMX NPOBOAOB B yHacTKax KOHTaKTHOM ceTn
p BbIGMpalOT MakcuMasnibHoe 3HauyeHune ” Tax I'c, °C. no dpopmyne

AT.xrc = Taxp Pnprax7c). (12.7)

Mony4yeHHan B UTOre pacyeToB MakcuMasibHas Temnepartypa fnmax lc fo/mkHa GbITb He Bbllle JONYyCTU-
MOrO 3HayeHusl, NPMBEAEHHOTO A1 COOTBETCTBYIOLLEro Tuna nposoja B Tabnuue 2.

Ecnn ykazaHHOe yc/n0BMe He BbIMOJIHEHO, TO A/151 AaHHOIo NyTU MEeXNOACTaHLMOHHOW 30HbI BbIOMpatoT
KOHTaKTHYIO CeTb C NpoBOoAaMUN 60/bLIErO cCeYeHUs U/nnn ¢ 661bLUMM KOSIMYeCTBOM MPOBOJOB.

12.1.4 Ha BHOBb 3/1€KTPUINLMPYEMOM YyYacTKe XenesHol Aoporn B npeaesiax O4HON U TOM Xe MeX-
NOACTaHLMOHHOW 30HbI CrielyeT Ha BCeX MyTSAX NPUMEHATb OAMHAKOBOE KOJIMYECTBO U CeYyeHue NpoBOLOB
KOHTaKTHOW ceTu, BblGpaHHble NO HanboNbLIeMy 3Ha4YeHUIO TemnepaTtypbl tnmax Tc.

12.2 BbI6GOp CeYeHUsA U KoNNYecTBa NPOBOAOB NUTAKOLWNX, OTCACLIBAKOLWUX
N WYHTUPYHOWNX UHWIA

12.2.1 Konun4yecTBO U ceYeHne NPOBOAOB B NMUTAIOLMX, LYHTUPYIOWKX U OTCAChIBAOLWNX IMHUSAX BbIOU-
patoT Mo ycnoBuio A0MNYCTUMOro Harpeea B COOTBETCTBUM C TpeboBaHUAMN nepeuncrienms 6) 4.1.3.

Bbi60p ceueHunsl 1 koNnyecTsBa NPOBOAOB MUTAIOLLEN JIMHAM BbIMOHAIOT NO HanbosbLeil TemnepaType
Harpesa NpPOBOAOB, PACCHMTAHHOWN Kak NPy HOPMa/IbHOM pexume, Tak 1 Npu HanbosibleM BO3MOXHOM KO-
YecTBe CEKLMIN KOHTaKTHOl CeTu, KOTOpble MOTyT 6bITb MOAK/IIOYEHbI K AaHHOW NuTatoweil NMMHUN B YCIOBUSAX
aKcnyaTauuu.

12.2.2 PacyeT TemnepaTtypbl Harpeea NPoOBOAOB LUYHTUPYIOLWNX AVHWIA 1 NUTAOWMX NPOBOAOB CUCTe-
Mbl TArOBOrO 3/1EKTPOCHAGXEHNSA NepeMeHHOro Toka 2 x 25 kB BbinonHawT no cdopmynam (12.5)—(12.7),
npvBeAeHHbIM B 12.1.3. ¢ UICNONBb30BaHNEM TeX Xe YMCMOBbIX PsAA0B TOKoB /dip(M COOTBETCTBYIOLWMX NUTAtO-
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LWMX NUHWUiA. B popmyne (12.5) gonto Toka B OTAE/IbHOM NPOBOJe MHOTONPOBOAHOM IMHUN pPacCcUMTbIBaKOT MO
opmyne

a*=1/4, (12-8)

rae Mn— Ko/M4ecTBO MNPOBOAOB B INHAN.
12.2.3 Yucnosoli psg Tokos /(k). A. B npoBoAe /060l nuTatoLleli 1 oTcacbiBatoLen MMHAN BbIYUCAIOT
no copmyne
w *1 n(k)IMn, (12.9)

rae In(k) — 4MCIOBOW psif, TOKOB COOTBETCTBYIOLWEN MHMN. A. pacCUUTaHHbIN C 3afaHHbIM LIAaromM Mo Bpe-
MeHn A7, MUH.
Mo 3Ha4YeHUsAM 4YMCOBOrO psifa TOKOB /(K) paccymMTbiBalOT COOTBETCTBYHOLWMIA yncnoBoii psag ~(k), °C,
Temnepartyp Harpesa nposofa MeToAoM, NpusefeHHbIM B 1 (NpunoxeHue I).
Ha ocHoBe uncnosoro psiga TemnepaTyp tn(k) paccuntbiBaloT HaMHONbLLYIO CPeAHIO TemnepaTypy npo-
Boga MTax Tc, °C. 3a Bpems ycpegHeHUss Tc, MMH. B COOTBETCTBUM C Tabauuein 2 no oopmyse

mrnax7c = '"aM SUmJnW /Mcl- MC=1CALl. (12.10)
/=1... Mk-M a K-1...1* mc,

Fpe My — konuyecwun afneMeHTe yucnuumot paga ieMiiepaiyp Mm(c).

PaccuntaHHasa Haubosbllas Temnepartypa t, mex 7c fo/hkHa ObITb He Bblle AOMNYCTUMOrO 3HaYeHus,
np1BeAEeHHOro ANa COOTBETCTBYHIOLWEro TUNa nposoja B Tabnvue 2.

Ecnun ykazaHHOe yCroBMe He BbINO/IHEHO, TO A8 AaHHOW IMHUY BblIGMpPaloT NpoBo4a 60/1bLIEero ceveHns
nvnn yBesiMumBearoT KOIMYECTBO NPOBOLOB.

12.2.4 Tpu onpegeneHnn Toka B NPOBOAE OTcacbiBaroLen MHMM no cpopmyne (12.9) ans Tarosoii noa-
CTaHUMM NMOCTOAHHOIO TOKa NPUHUMAIOT YMCIoBOWM psAf TokoB /d(/c). A. Ha BbiXxoge BCEX CTaTUYECKUX Npeob-
pasoBartesieil 471 CUCTeMbl TAFOBOTO 3/1eKTPOCHAGXEH S,

[nsa TArosbIX NoAcTaHUM nepemMeHHoOro Toka 25 kB uncnosoli psg TokoB /c(k). A. B oTcacblBatoLLeit
NNHUN paccynTbiBaloT No hopmyse

lo(*) =1'a(19 + 's0<)e*0'1 (12.11)

rae /a(k), ib(k) — Toku B nneyax TAroBow noactaHumn. A.

Mpu BblbOpe NapamMeTpPOB OTCACbIBalOLWElN /IMHUN TArOBOW MOACTaHLUW NepeMeHHOoro Toka 2 x 25 kB
NPUHUMAIOT pacyeTHbIN PeXM NPU OTK/TIOYEHHOW OT COOPHbIX WWH MMTalLWero NpoBoAa CeKUMn BTOPUYHOM
06MOTKMN ogHOa3Horo TpaHcopmaTopa B Naeyve ¢ 60MblUei Harpy3koi. 118 3TOoro pexuma YMcnoBon psag,
TOoKOB / (/1), A. B OTCacbIBaloLLel IMHUM paccynTbiBalOT No hopmyne

Np<*>=1/*,<*>+ KA O - AnaW]®*0* I. (12.12)

roe 7,X1(/lc) — TOKM B CeKUUM BTOPUYHON OBMOTKM TpaHcdopMartopa, NoAK/IHYEHHOM K COOPHbIM LLMHAM
NUTaKLWNX JIMHUIA KOHTaKTHOM ceTun nneya ¢ 60/bliell Harpy3koin. A:
[tc2(fc). /,n2(*) — TOKW B CEKUMAX BTOPUYHOW 06MOTKM TpaHcchopmaTopa, NOAK/IIOUEHHbIX K COOPHbIM LUMHaM
nseya c MeHbLUEn Harpyskomn, A.
12.2.5 CymmapHoOe ceyeHve MPOBOAOB OTcacbiBawLleli NMMHUM aBTOTPaHCOPMaTOPHOro MyHKTa Bbl-
61patoT No yc/ioBUIO

4 n /ponc A i(» ASATHOM/27.5). (12.13)
roe Mog — KOMIMYecTBO NPOBOAOB B OTCAChIBalOLLEld NNHWUN;
/monon — [onycTUMbIA TOK MpoBoga. A. KOTOPbIi BbIYUCIAKT METOAOM, NpUBEAEHHbIM B .2 (Mpusoxe-
Hue I);
Ng — KOMIMYECTBO aBTOTPaAHCOPMAaTOPOB Ha aBTOTPAHCHIOPMATOPHOM MYHKTE;
SAT HOM — HOMWHa/IbHasA MOLWHOCTb aBTOTpaHcopmaropa. KB sA.

12.2.6 KonunyecTso NpOBOAOB OTCACLIBAIOLLEl /IMHNM TArOBOM NOACTAHLMM U aBTOTPaHC(OPMATOPHOro
NyHKTa BO BCEX CJTyHasix fO/MKHO 6bITb HE MeHee ABYX.
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12.3 BbI6Op ceveHUs M KonyecTBa kabeneli NnUTalOWMUX N OTCACbIBAlOLWMNX NHUNA

12.3.1 Ona onpefeneHns MakCMMasibHOM pabouei Harpy3ku Kabensi BbIGUpalOT YMCOBOM psf TOKOB
/n6(*), A, paccuntaHHbIii C 3afaHHbIM LIarom Mo BpemeHn AT. MUH:

- ANS NUTalroLWen NMHUKM YNCNoBOW pag Tokos /. (J1):

- ANs oTcacblBaloLeli IMHUN COOTBETCTBYIOLLMIA YACIOBOW PAf TOKOB, YKasaHHbI B 12.2.4.

12.3.2 Ha ocHOBe 4NC/TOBOTO psfa TOKOB /Yab(k) paccunTbIBalOT Hanbosibllee cpefHee 3a BpeMs ycpea-
HeHnA 'c = 20 MVH 3Ha4veHne paboyero Toka kabens /1a6Tax 20. A, no hopmyne

4«6 max20 = TOX, N W *> /Wd Mc= TclAT- <12*14>
/=1... MK~MC, K¥*i..i+Mc,

rae MK — KONMYecTBO 3/IEMEHTOB YMCNOBOIO psifa TOKOB Ykab(K).
12.3.3 CeueHune 1 KOIMHECTBO Kabeneii nuTaroLein n oTcacbiBatoLeli IMHUM BbIGMPAKOT NO YCNOBUIO

Mkab (non xab ™ J/1n6 max 20 ¢ (12.15)

rae Mkab — Konm4ecTBO Kabenei;
/0pn ka6 — ponycTuMmblii TOK kKabens. A.

13 BbI6OpP Mapku, CeYEeHUs 1 KOSIM4YecTBa NpPoBOLOB COOPHbIX
N COeAMHUTE bHBIX WWH pacnpeaenuTesibHbiX YCTPOWCTB TSAT0BbIX
MOACTaHUMIA 1 TIMHEiHbIX YCTPOWCTB CUCTEMbI TATOBOTO 3/1IEKTPOCHAGXEHUS

13.1 Mapky, CeYeHUe 1 KOIMYecTBO NPOBOAOB (MPOBOAHUKOB) COOPHbLIX N COEAUHUTENbHBLIX LUNH pac-
npegennTenbHbIX yCTPONCTB BbIGUPAOT MO MakCMa/ibHOMY paboyemy ToKy, paBHOMY Han6o/bLIeMY CpeaHe-
My 3a Bpems 20 MUH. CyMMapHOMY TOKY BCEX MPUCOEOUHEHHbIX K 3TUM LUMHAM NUTaloWnx nuHuii. CeveHne
1 KO/IMYEeCTBO NMPOBOOB CUCTEMbI COOPHbIX LWNH ONpeaenstoT Nno HaubosblueMy paboyemMy TOKY CeKLUUN unm
hasbl COOPHbIX LUVH.

13.2 ns onpefeneHnss MakCUMasibHOTO paboyero Toka M3 MaccuBa MPOMEXYTOYHbIX pPe3y/ibTaToB
3/1IEKTPUYECKUX PACUYETOB, BbINOSIHEHHbIX C LIAroM Mo BpeMeHu Al. MWH, BbIGUPAOT YMC/IOBbIE Psifibl TOKOB
[, (K) nUTaloWmx NMHUA, NPUCOENHEHHbIX K COOTBETCTBYHOLWMM COOPHBLIM LLMHAM UAN X cekuusam (pasam)
B JaHHOM pacnpeaennTesibHOM YCTPOMCTBE.

Mo 3HauYeHUAM ykas3aHHbIX TOKOB pPacCUMTbIBAlOT YMC/IOBOM pPSf CyMMapHOl Harpysku npoBepsieMblx
wwuH /w(k), A. no doopmyne

*(*) =sum,”,(*)) + Sca/(1,732 UH), (13.1)

roe Sca — MOLHOCTb, KOTOPYH YYUTLIBAIOT NPU CUCTEME TSIrOBOrO 3/1EKTPOCHAGXKEHVS NEPEMEHHOrO TOKa,
[OMNONHUTeNbHbIX TpexdasHbIX noTpebuteneid, NonyvawoWwmx nNUTaHWe OT AaHHbIX WWH (Co6-
CTBEHHbIX HYX/, IMHUN 3NeKTpornepesayn CUCTeMbl «4Ba NPOBOAa — PesbCbi» U T. M.). KB *A;
UHX — HOMWHanIbHOE HanpsikeHne Ha CO0PHbIX WKHaX, KB.

13.3 Ha ocHoBe uucnoBoro psga /blJl) paccunTbiBaloT Hanbobllee cpefHee 3a BpeMsi ycpeaHeHus
I'c = 20 MyH 3Ha4veHne paboyero Toka /wTax 20, A, no doopmyse

'l max 20 = T3 X ; [SUFI Mc = Tb/AT- (13'2>
/=1 ... MK-M €, K=i...i+ Mc.

rae MK— KOJIMYEeCTBO 3/1IEMEHTOB YMC/IOBOrO psaa ToKoB /7 (K).
13.4 CeueHure 1 KO/IMYECTBO NPOBOAOB (MPOBOAHUKOB) NPOBEPSEMOl WNHBI BbIGUPAKOT MO YCI0BUIO

Mn (aon w— max 20* (13.3)

rae Mn — KonM4ecTBO MPOBO/OB;
/ponw — ponycTuMmblii TOK. A. B COOTBETCTBUM C Tabmuammy 3—5.
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Ta6nuya 3— JonycTUMbIii AUTENbHbIA TOK 415 HEU30/MPOBAHHbLIX NPOBOLOB, UCNOMb3YEMbIX B PACNpPEENUTE Tb-
HbIX yCTpoiicTBax

HomunHanbHoe ceyeHue, MmM2 Tok. A. npoBoja mMapku

nDoBOMA CTaNIbHOTO CepAeyHnka AC A "
POBOA nposofa mapku AC

95 - — — 470
19 440

120 430 540
27 435
19 495

150 24 500 625

500

34
24 590

185 29 580 570 720
43 590
32 700

240 39 680 840

705

56
39 805

300 48 800 770 960
66 790
30

330 860 — _
43

350 - — 865 1085
22 950

400 51 960 930 1170
64 955

450 56 1020 1020 _
27 1080

500 1100 _
64 1105

550 71 1190 1160 _

600 72 1230 1220 -

650 — - 1290 _

700 86 1380 1360 _

Tabnmwu ua 4 — AOHyCTMMbIﬁ ,qﬂMTeﬂbelﬁ TOK A4NA alloMUHNEBLIX WWH NPAMOYTOJ/IbHOTo cevyeHunsa

Tok . A. Npu KoNM4yecTBe NOIOC Ha NONKC Unn hasy
Pa3smepsbl, MM

1 2 3 4
15x3 165 _ _ _
20x3 215 — — —
25x3 265 — — —
30x4 365/370

40x4 480 —/855 _ —
40x5 540/545 —>965 — —
50x5 665/670 —/1180 —/1470
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OKOHYaHne Tabnmupl 4

To* . A. npu KonnyecTse Noa0OC Ma nonatwc unu dasy
Pa3mepbl. Mmm

1 2 3 4
50x6 740i'745 -/1315 — /1655 —
60x6 870.'880 1350/1555 1720/1940 —
80Xx6 1150/1170 1630/2055 21001-2460 —
100x6 1425/1455 1935/2515 2500/3040 —
60x8 1025/1040 1680/1840 2180/2330 —
80x8 1320/1355 2040/2400 2620/2975 _
100x8 1625/1690 2390/2945 3050/3620 —
120x8 1900/2040 2650/3350 3380/4250 —
60x 10 1155/1180 2010/2110 26502720 _
80x10 1480/1540 2410/2735 31003440 —
100 x 10 1820/1910 2860/3350 36504160 41504400
120 x 10 2070/2300 3200/3900 41004860 465915200

B uncnutene npusBefeHbl 3Ha4E€HUSI MEPEMEHHOIO Toka, B 3HameHartesie — NOCTOSAHHOTO.

Ta6nuuya 5— [onycTUMbIA ANUTENbHBIA TOK 4151 MEAHbIX LWWH NPSIMOYTO/IbHOrO CeveHus

To*'. A. r.py KONM4YecTBe NOMOC Ha Nonc unu asy
Pa3mepsbl, Mm

1 2 3 4
15x3 210 — — —
20x3 275 — _ _
25x3 340 — — —
30x4 475 — — —
40x4 625 —/1090 — —
40x5 700/705 — /1250 — —
50x5 860/870 — /1525 —1/1895 —
50x6 955/960 —/1700 —/2145 —
60x6 1125/1145 1740/1990 2240/2495 —
80x6 1480/1510 2110/2630 2720/3220 —
100x6 1810/1875 2470/3245 3170/3940 —
60x8 1320/1345 2160/2485 2790/3020 —
80x8 1690/1755 2620/3095 3370/3850 —
100x8 2080/2180 3060/3810 3930/4690 —
120x8 2400/2600 3400/4400 4340/5600 —

60 x 10 1475.4525 2560/2725 3300/3530 —
80 x 10 1900/1990 3100/3510 3990/4450 —
100x10 2310/2470 3610/4325 4650/5385 53006060
120x10 2650/2950 4100/5000 5200/6250 59006800

‘ B uncnutene npuBeeHbl 3HaYeHUss NePEMEHHOr0 ToKa, B 3HaMeHaTele — NOCTOSAHHOrO.

[onycTumble TOKK, NpuBeeHHbIe B Tabsimuyax 4 1 5. Npy pacrnosioXeHn WNH NPAMOYTo/ibHOrO ceveHuns
nnawms ymeHblaT Ha 5 % ANna WuH ¢ WnpuHoii nonoc Ao 60 MM 1 Ha 8 % 419 WWH C LWUMPUMHOW nonoc
6onee 60 mMm.
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Mpunoxexne A
(pekomeHayemoe)

MeToaunka TATOBbIX pacyeToB Npu BbIGOPe OCHOBHbIX NapaMeTpoB cUCTEM
TATOBOro 3/1eKTPOCHabXeHns

A.l OCHOBHblE ypaBHeHUs

A.11 WHTerpupoBaHue ypaBHEHUI ABUXEHUSA Noe3ja B KOHEYHbIX NpupalyeHunsax

PacueTbl 3aBUCMMOCTEN OT BPEMEHU TOKa, CKOPOCTU ABWKEHUA U KOOPAWHATHI PacnonioXeHns noesfa Ha y4yacT-
Ke MpoBOAAT MO Waram Npu pasHOMeEpHOM npupalieHnn spemedn 07,p, MuH. 3Havenune [I,p AOMXKHO GbITb He Gonee
0.025 muH (1.5 c).

3HauyeHns ckopocTu KM/4. 1 KoopAMHaTbl noesfa . KM. B JUCKPETHble MOMEHTbI BPeMeHU Tbly MUH. Ha
Kax /oM cneayiolem ware /r+l BbIYMCAAT No hopmynam:

A* = H AV (A2)

V*1 = wn + (A.2)

“JM = Lh* bl (Vh * °-5 [y> 75p1 (A.3)
(A.4)

rMwm = Th + arTp-
rae Av — npupatieHue cKopocTu, Km/u;
£ — yckopeHue unu 3amejsieHvie noesaa npv yaensHoi cune 1 H/T: £=0.2038 km/(4 - MuH)/(LN/T);
Q — ko3ahULMEHT, yunTbiBaloLWKii pa3MepHOCTb BpemeHu: £, = 1/60:
L — pesynbTupylowas yaenbHasa cuna, geiicteytowan Ha noesq. H/T.
Pe3ynbTupyioLyto yaensHyto cuny /y, Hir. npu ABMXEHUN B pexume TAr paccunTbiBaloT no popmyne

fy = KT3TKvh/mn - wa(Vfl - W,. (A-5)
roe FKvn) — kacaTenbHas cuna TArM Ha 0604e ABUXKYLLUX KOMlec 3/1eKTPoBO3a UM MOTOPHbIX BArOHOB 3/1eKTponoesaa,
KH, KOTOPYIO BbIYMCNAKOT N0 METOAY, N3/10XKeHHOMY B A.1.2;
Tn — macca noesja, T;
wD(v,) — OCHOBHOEe yfie/lbHOe COMpoTUB/IEHNE ABMXEHNIO noe3aa. HIT;

viir — gononHuTeNbHoe yAenbHOe CONPOTUB/IEHNE ABUKEHNIO OT YK/IOHA W OT KpUBOWA. HIT.

OCHOBHOE yfe/fibHOoe ConpoTuUB/EHNe ABMWKeHNo noesga "(y,). H/T. B 3aBUCMMOCTU OT TeKyLLero 3Ha4eHus cko-
pocTn vh. km/4, 1 npusHaka JIx pexnma paboTbl anekTponogBmkHoro coctasa (0 — npu TAre. 1 — Ha X0M0CTOM X0Ay)
paccuuTbiBaloT No hopmyne

w>,) = sum* [WotW. W) v']. N = 0. 1. 2. (A.6)

roe Wotr™N, NX) — maccuB Ko3(hhMUNEHTOB 4151 pacyeTa OCHOBHOIO YAENLHOMO CONPOTUBEHNS ABUXEHUIO.
JlononHutenebHoe yaenbHoe CONpPOTUBAEHNE ABXEHNIO LW, H/T, OT yk10oHa 1 OT KpUBOI Ha Nt060M anemeHTe
npoduna nyTn paccuntbiBaloT no hopmyne
Wir=g IProHN”) minp + ProfiN?) - /kp), (A.7)

rae 4 — yckopeHue cBo60fHOro nageHus, m/c2:
Pro/(/Vpr) s~ . ProflNp,) mip — cooTBeTCTBEHHO YK/MOH (OTpuLaTesibHOE 3HAaYeHMe — CMYCK) W 3KBUBANIEHTHbIN YK/IOH
OT KPMBBIX N8 3neMeHTa ¢ mHgekcom Npr B MaccuBe 3/1eMeHTOB npoduns yyacTtka
Prolblp,), Y%o».
PesynbTupylouyto yaensHyto cuny fy. H/T. npu gBmxeHnn Ha Bbibere paccuntbiBaloT no hopmyne

fr = - not0 “ 'V (A-8)
PesybTUPYIOLLYIO YAEbHYI0 cuny /2. H/T, NPy TOPMOXEHUU BLIYUCIAIOT MO hopmMyse
fy = - - »V (A.9)

roe blS — akBMBaNeHTHas yfenbHas TOPMO3Hasi cu/a C y4eToM AONOMHUTENBHOTO YAENbHOTO CONPOTUB/IEHUS ABUXE-
HUIO. KOTOPYIO B 3aBMCUMOCTU OT TUNa noesga AonyckaeTcs npuHuMarb. H/T:

[ 0)V2<10 =T 1 USSR 200;
MACCAKMPCKUI .ttt 450:
3/1eKTponoess. 600.

A.1.2 OnpepeneHne cunbl TATU 1 TOKa 3/1€KTPONOABMXHOIO cocTasa
MeTopg pacyeTa cunbl Tarn Ft(vx) n Toka /O(UX) 31eKTPONoABUXHOIO cocTaBa Npu /1060l CKOPOCTU VX 1 NO3nuun
perynnpoBaHua Poz cuibl TATK COCTOUT B CrieytoLem.
B maccuiBe TATOBbIX U TOKOBbIX XapakTepUCTUK 3N1eKTpPoBO3a (3/1ekTpornoessa) BbIGUpaoT 3BEHO M, B KOTOpoe Mo-
nagaeT CKOPOCTb UX. KM/4. NO YCNOBUIO
< v

e 171 (a10)
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v'n - vn Kua KUtx- (A-ll)
Vi»H = vn*1 Kus KUr.c (A.12)
rae v'n. — npuBeAeHHble 3HavYyeHnA CKoOpocCTH, Km/u:

Mypor — Konu4yecTBo Touek B MaccuBe xapaktepuctuk TGxp{Nf>0z. n) Ans gaHHOW nosmuum Por. KoTopbli
cofepxuT 3HadyeHusa ckopoctn TGxp(NPox. m) - V, km/u, cunbl 7aTM TGxp(NPoz, n) « F,. kH, n Toka
TGxp(/Vpar, n) m/agna anekTponoaBMXHOIO cocTaBa NOCTOSIHHOTO Toka UV NPUBEAEHHOTO BbINPSM-
nexHoro Toka TGxp{NPoz. n) m/,, n aktuBHoro Toka TGxp(NHoz. n) * 1Ba 3/1€KTPONOABMKHOIO cocTaBa
NepemMeHHOoro Toka, A;

. U,,., — 3Ha4YeHWs CKOPOCTW B 3BEHe N MaccuBa XapakTepuctuk, km/u: vn = TGxp{Nf n) <V,

= TGxp{NPoz,n + 1) Vi
Kus — oTHOLWEeHNe pacyeTHOro HanpsXXeHUs Ha TATOBOM ABWratesie K HOMUHaNbHOMY HanpshkeHuto, Npu Ko-
TOpOM nocTpoeHa xapaktepuctnka TGxp”~N”. n). Mpu cTyneHYaToMm perynmpoBaHWEM CU/bl TAMW
Kupa= 1, npy nnaBHOM perynmposaHuu =Por.0<Por<1;
— OTHOLWeHMe hakTnyeckoro HanpsxeHns Urch B KOHTAKTHOW ceTu K HOMUHAIbHOMY HanpshxeHuto Ua
Ha TOKONpMEeMHUKe 371eKTPONOABIMXHOrO cocTasa.

[lo NnpoBefeHNs 3N1eKTPUYECKNX pacyeToB HampshkeHue J,C, B KOHTAKTHON CeTW NPMHUMAlT He 3aBUCALWMM OT
pacnonoxeHus noesfja Ha yvyacTke W paBHbIM, Kak NpaBu/io, HOMWUHaNbHOMY HanpshkeHuto U3 Ha ToKonmpuemHuke
3M1eKTPONOABMKHOIO cocTaBsa.

Ha ocHoBe pe3ynbTaToB BbINOMIHEHHbIX NPefBapuUTE/IbHO 3/1EKTPUYECKUX PACHETOB HanpshKeHWe XOHTaKTHOW ceTu
UKCIHl. B. B Touke pacnonoxeHus noesfa c KOOpAMHATOW Lrr kM. BblYMCAAT no hopmyne

Ua, =05[Um mu3* Uk + 1) - L/J (A13)

npu Uti\k) L3<.L,< Utrtk+ 1)-L,.
rae Uli{k) mU3. Uld,k * 1) mU9 — 3HaueHMs HanpsikeHus, paccuuTaHHble A/ COOTBETCTBYHOLEro noesja no cdopmyne
(B.30) (npunoxeHue B), B:
Uti\k) - L3. Utrtk + 1) eL ,— koOpAuHaTbl pacnofiokeHuss noesga, paccuutaHHbie no dopmyne (B.31) (npunoxe-
Hue B), kM.

B 3aBMCMMOCTM OT pexuma BeAeHns noesaa, onpegensieMoro cornacHo A.2. no3nuuio perynuposanmns Por Bbibupa-
10T B gnanasoHe ot 0 fo MxPor. 3HayeHue nosuyum Por = 0 COOTBETCTBYET PEXUMY ABUKEHUA HA Bblbere.

[ns 3nekTpoBO30B (3/1€KTPONOE3/10B) CO CTyMeHYaTbiM peryimpoBaHuemM CW/bl TATM MakChMasibHOoe 3HavyeHue
MxPor Homepa xapakTtepucTtukun N ~, = Por 3agatoT paBHOI KONNYECTBY CTyNeHeli peryimpoBaHus.

[N anekTponoABMXHOIo cocTasa C NiaBHbIM PeryiupoBaHneM Cusbl TArn npuHumatot MxPor = 1. = 1. 3Tomy
3HaYeHnI0 COOTBETCTBYET NnpefesibHas xapakTepucTnka No MOLWHOCTU, TOKY U/MNK Hanps>KeHuto. YCNOBHbIA HOMep
nosnuun Por npuHMMaloT B fuanasoHe OT HyNs [0 eNHALbI.

Mpu 3HavyeHun nagekca NPoz = 0 maccuB xapaktepuctrk TGxp(0. M) COOTBETCTBYET OFPAHUYEHNAM MO CLENEHNI0
ABUXYLLUX KOleC 3N1eKTPONOABMKXHOIO cocTaBa C peficaMu U/unm no 4onycTMoMy TOKy ABurateneil.

Mpu 3HaYeHnn nosmunn perynmposanmsa Por > 0 cuny tarn Fx(vx). kH. paccuntbiBaloT no popmyne

(A.14)

LI

rae Ftn. Frjrt" — 3HauyeHus cunbl TATM B BbIOPAHHOM 3BEHE N MaccuBa xapakTepucTuk. kH: Ftn = TGxp(NPoz. n) mFK,
AMnFi- TGXANyYA. n* 1)eFK
OrpaHuyvBaloLLyl0 cuny TAMM No cuenneHnto unm Toky Fs{vx). kH. paccuutbiBatoT no dopmynam (A.10)—(A. 12).
(A-14) npn Npoz = 0. Kug = 1. KUk = 1. Ecnin 3HaveHne Fx(vx) npesbiwaeT FS(vX). TO OKOHYATETbHO CUAY TATV NPUHUMAlOT
paBHoli orpaHunumBatowein FJyx) = FJ[vx).
Toku /B(M») 3NEKTPONOABMXHOIO cocTaBa NOCTOSAHHOIO Toka U /d(vx), I*a(vx) nepeMeHHOro Toka. A. paccunTbiBaloT
no o6ueii hopmyne

I<o= O v g (A15)

roe 1N, /041 — 3HayeHMs Toka B BbIGPaHHOM 3BeHe N COOTBETCTBYIOLLEN0 MacCuBa TOKOBbIX XapakTepucTuk. A:
/, = TGxp{Np, . n) </, /,*, = TGxp(NPoz.n +1) /.
A.2 TopAAOK BbINOSTHEHUA pacyeToB

A.2.1 Ha npegBapuTeslbHOM 3Tane B COOTBETCTBUM C PUCYHKOM A.l WHULMANU3UPYIOT pacyeTHble napameTpbl u
3ajatoT HauasbHble ycnoBus, cooTBeTcTByowme h = 0 1 B = 0 MUH. K KOTOPbIM OTHOCATCS:

- HauanbHas CKOpOCTb ABWXEeHUs noesga 0. KM/u;

- UCXOfHas KoopAvHAaTa NOOXEHUS Noe3aa Ha ydacTke Lu. Km.
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Q Havano

Regm = 0. Poz=0
<1 puUCyHKy A.2

PucyHok A 1— Cxema anroputma Bbibopa pexvma BefeHus noesga

A.2.2 TMpwn BXxoge 1B rnaBHbIl LUK pacyeTa oCyWecTBAAIOT BbIGOP HOMepa blp, anemeHTa npoduns, Ha KOTOPOM
pacnonoxeH noesp npu ero Tekyllei koopguHarte Ln. KM, o ycnosuto
S,, SLh< * Prow,») mL”. Npr=1 .. Mpr, (A.16)

roe Sp, — KoopAuHaTa Hauyana anemeHTa npoguna N . kv;
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Pro*/y -Lp, — AnvHa anemeHTa npouns, Km:
Mpr — KONM4ecTBO 3/1IeMEeHTOB NPONNA Ha ydacTke.
KoopguHaTy Sjy. kM. Hayana anemeHTa npouna Np. paccunTtbiBaloT No opmyne
SA. = sumWp [Prof{Np) *Lpr]. Np=1.. N, - V. (AM)
OnpepensioT Homep Ns neperoHa, Ha KOTOPOM PacnofIoXeH Noesf, Mo ycr0Buio
Stans(Ns) * Ls £ Lh < Stans[Ns + 1) - Ls. Ns =1 .. Ms- 1 (A.18)

rae Stans{Ns) *Ls, Ns=1... Ms — MaccuB KOOPAMHAT, KM. OCeil cTaHLuni1 Npn KonuyecTse Ms cTaHUUli Ha y4acTke.
OnpegensioT Homep NvooTpeska nyT, Ha KOTOPOM PAacMoIOKEeH Noesf, C TeKyL e AoNyCTUMO CKOPOCTbIO ABUXe-
Hua vorp = Vogt{N* m\0 no ycnosuto

VogriN® mLm < Ln < VogriNm + 1) -L~. N, =1 .. Mw - 1. (A.19)

roe Vog”N”) — maccuB [ONYyCTUMbIX CKOPOCTEW ABMXKEHWA Noe3fa Ha pas/IMuyHbiX OoTpes3kax MNyTu ydacTka npu
UX KosmyecTtse cofepxalnii HayanbHyl0 KOOpAuHaTy oTpeska MyTu Mo XoAy ABWXEHUs no-
e3na VogriNm) mLw, KM. U MakCuMasibHYl0 paspelleHHY CKOPOCTb ABWXEHWUA Ha 3TOM OTpe3ke
VogriN”) VD, km/4. KoHuoM no6oro oTpeska nytu ABMIAETCA KOOpAuHaTa Havyana crefyloLliero
oTpeska Vogr(/Vro + 1)  LNe.

A.2.3 BblbupaloT 6nmxalillyto NpeacTosLLyo KoopauHaTy Lu. kM. M3MeHeHus LeneBoii CKOpoCTH ABNKeHNs noesaa
yu. KM/4. — B Havasne crnefyloLiero otpeska + 1 NyTV C MeHbLUER AONYCTUMOW CKOPOCTbIO WU HAa OCU CTaHuuu, rae
3annaHuposBaHa ocTaHoBka noesga. MpegsapuTensHo npuHuMatoT Lp = VogrANA + 1) «LNe. yu= Vog”~N”" + 1) mVQ.

Ecnn Ha npegctosuweii ctaHumn Ns + 1 no rpaduky gBUXeHUS npefycMoTpeHa ocTaHOBKa noesga npu yciosun
Stans(Ns + 1) -Ls < VogiiN” + 1) «LNe. T0 npuHumaroT Lu= Stans{Ns+ 1) eLs. uy =0.

Ecnu uenesas CKOPOCTb VU MeHbLUE TekyLel 4ONYyCTUMO CKOPOCTH WOrp. TO OT KOOpAMHAaThI £14 N0 HANpaB/EHUIO K
noespy paccuntbiBatoT Maccusbl Vblc(Nco)- Vblc(Nbo) 3HaueHnii ckopocTu 1 koopanHaT noes3aa, npu KOTOPbIX OCYLLeCTBAS-
10T Mepexoj B pexuMm Bbibera 1 TOpMOXEHVA ANA peanv3aunm Lenesoil CKopocTyn yu.

Ana pexuma Bbibera ckopocTb VAN ~) mV A, km/d. n koopguHaty VbloWeo) -L~, kM. npu Jico= 1 ... MT Bblyuc-
NS0T no dhopmynam:

co» ¢ Vco = W VWWJ md4» - Lcv (A.20)

veri = ve + NIK W/ = ; lwO(ig + ivj N71p. (A.21)

=Lc~b<vc+ 0.5 bl) Al ,p. (A.22)

rae Mco — 3HaveHue nHAaekca NCo. COOTBETCTBYIOLLEE YCNOBUAM 3aBepLUeHNs BbluncaeHnii: ~bi{” co) - >un uam

iVbgHW J.tw.

Ona pexuma TopmoxeHus ckopoctb V AN ~) mVbo. km/y. n koopanHaty Vbic{Nbo) - L ~. km. npu =1..Mbo
BbIYMCAAIT N0 hopmynam:

Ake(ho) o *«, = VWc(WPo) « LM =L 7, (A.23)

dun =vb+ /mn Ik = 5 (6ra + wg AOTTp. (A.24)

4>*T = Lb - C (vb + 0.5 /v) AT ,p. (A.25)

rae Miio — 3HauveHve mHaekca NbO. coOTBETCTBYIOLEE YCMOBUAM 3aBepLlieHnst BbluncneHuii: VAN ) - nnn

MapameTpbl hopmyn (A.20)—(A.25) onpegeneHsbl B A.1.1. B kayecTBe HayasbHbIX YCMOBUIA NpuHUMatoT W0 = wuy,.
4>-4r

A.2.4 [inA kaxgoro otpeska NyTu ¢ A4ONYCTUMON CKOPOCTbIO V/Ap onpeAensioT BEPXHIO VC U HUXHIOW V, rpaHn-
Lbl KOpMAOpa perynnpoBaHns CKOPOCTU. BepxHiol rpanuly Vc. KM/4. NpUHUMaloT MeHee JoMyCTUMOl CKOpOoCTU vod Ha
1km/4. N5 rpy30BbiX NOE340B Ha CNyCKax KPYTU3HOM No abCcoMOTHOMY 3HaueHuii 6onee 4 %0 BEPXHIOKO rpaHnLy pekoMeH-
AyeTtca npuHMmaTh Ha 20 KM/4 MeHee [onNyCTMMOI CKOPOCTU uotp.

HWXHI0t0 rpaHnLy kopugopa perynnpoBaHus ckopoctun V,. KM/4, paccuntbiBaloT no hopmysne

V, = Vc - DVtn. (A.26)

rae DVtn — 30Ha HeuyyBCTBUTE/NIbHOCTW PEeryaivMpoBaHUsi CKOPOCTW, KM/Y. KOTOPYI BbiGMpalOT B 3aBUCHMOCTM OT Tuna
noespa:

- ANS rpy30Bbix Noe3nos — 15 km/y:

- 4NA naccaXupckux U NpuropoaHbix noe3fos — 10 km/u:

- AN CKOPOCTHbIX NaCCaXnUpPCKNX noesfos — 2 KM/u.

A.2.5 Ha ocHoBe paccumMTaHHbix No A.2.2—A.2.4 napaMeTpoB BbIGUPAIOT PEXUM ynpaBieHns ABUxeHnem noesga
nocpeAcTBOM M3MEHEHUSI NO3ULUN PErYIMPOBaHNA CUAbl TArK Por v pukcaummn komaHasl Regm:

1.
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Ecnu Tekywas ckopocTb vh NpeBbIWaeT AONYCTUMOE 3HAYEHUE YWD, TO BK/IHOUAKOT PEXUM TOPMOXEHUS, NPUHUMAsN
Regm =-1. Poz = 0. Kora B 3TOM peXnMe CKOPOCTb CHUXAETCS MEeHee BeNMUMHbI (Morp - Av,). OCYLLECTBSIOT Nepexos,
Ha BblGer n npuHMMaloT Regm = 0. 3HaYeHWe NoNpaBKy CKOPOCTM [un. KM/Y, BbIGUPAKOT TakUM, YTO6bI BbINMOHANNCH Tpe-
60BaHuA BnagenbLa UHPaACTPYKTypbl B 4acTy o6ecnedeHuns JonyCTUMON CKOPOCTU Ha 3aTSHKHbLIX CycKax.

Ecnu ckopoCTb Yb NMoe3aa MeHbLUE rpanHuLpbl V, (Mv Bbilwe rpaHuubl Vy. To No3uuuio Por yBenmumnBatoT (YyMeHbLa-
I0T) Ha BENUYMHY cTyneHn DPoz. Mpn cTyneHyaTom ynpasieHun cunoit Taru npuHumatoT DPoz = 1. Mpu nnasHoOM ynpas-
neHun napameTp DP0z SiBNSieTCsA CTyneHbio rpy6oro perynimpoBaHusi, KOTOpYo NPUHUMAlOT paBHoit 0.1.

Ha kaxaom Lware h npu TekyLUx 3HaYeHUsIX KoopAvHaThl noesga Lh v ckopoctu gBuXeHust vh npoBepsitoT HE06X0-
AMMOCTb MEPExXoia B PEXMUM BbliGera n TOPMOXEHUS 419 peanusauun Lenesoii ckopocTn wy. Mepexoa Ha BbiGer ocylecT-
BNSIOT NPU OJHOBPEMEHHOM BbINONIHEHWUM YC/TOBWIA:

Y, b V<Weo>-UY* u b * "co = 1 - Mco- (A-27)
Mepexop B peX1UM TOPMOXEHNS OCYLLEeCTBAAIOT NPV OJ4HOBPEMEHHOM BbIMO/IHEHWUWN YCI0BWIA:

y b myo " * * Y1o> e+ V6o- "bo = 1- Mhbo- CA.28)
A.2.6 B 3aBMCUMOCTM OT BbIBpaAHHOIO pexuma ABWKEHMSA noe3fa, Kak nokasaHo Ha pucyHke A.2. paccuuTbiBaloT
pe3ynbTupylowyo yaensHyto cuny fy. H/T. no coopmynam (A.5). (A.8). (A.9).
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B pexume TSrv Ans 3N1eKTPONoABMXHOIO cocTaBa C NaBHbIM PEryipoBaHUEM CUbl TAMWM NpefBapuTeNibHO onpe-
[eNeHHoe 3HayeHne nosvuuy POr yTOYHSAKT C nomouiblo npoueaypbl AdjPoz B cooTBETCTBUM C pucyHKoM A.3. lMpu ee
LMK/IMYECKOM BbINOJIHEHNM HA OCHOBE pacyeToB no popmynam (A.1). (A.2) BbIGMpaloT Takoe 3HavyeHne Por. 4tobbl pea-
NN30BaTb CKOPOCTb ABMXEHUS VN B 3ajaHHOM AnanasoHe oT V, a0 Vc.

PucyHok A.3 — Cxema anroputma yToYHeHUs No3nLmun yNpasaeHus cuoii Taru

[ns pexuma TArM Tok i, A. 3N1eKTpoONnoABUXHOIO cocTaBa NOCTOsIHHOro Toka unu Toku Idh. /daj,. A. anekTponoa-
BMXXHOTO cOCTaBa NMepeMeHHOro Toka paccuntbiBaloT no dopmyne (A.15). 1na pexumoB Bbibera 1 TOPMOXEHNS 3HAUEHUS
yKa3aHHbIX TOKOB MPUHUMAIOT PaBHbLIMU HYJIHO.

A.2.7 B dvHanbHOIA YacTu rNaBHOrO LuKna, COOTBETCTBYIOL e Touke BXOAa 4 Ha PUCYHKe A.2. BbIUMCAAIOT 3Have-
HUS CKOPOCTM WN>1. KM/4, KOOpAMHaTbl noe3ga LM1, kM. n BpemeHnn 7”,. MuH. no popmynam (A.1)—(A.4).

3anofHAT MaccuBbl NPOMEXYTOUYHbIX pe3y/nbTaToB, NOMlyYEHHbIX Ha AaHHOM ware pacyeToB h. KoopguHaTy no-
e3pa L{h), km. onpegenstoT no chopmyne

un = (A.29)

PesynbTupytowumii Tok la(h), A. 31eKTPONoABMXHOIO cocTaBa MOCTOSIHHOTO TOKa BbIYMC/AT No hopMyne
=T+ o (A.30)
rae /cH— TOK COBCTBEHHbIX HYX/ noesga. A.
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AKTUBHYIO 1 peakTuBHYI0 cocTasnsawwwme 1"h). /,A/1). A. komnaekcHoro Toka /[J1) 3n1eKTponoaBMXHOro coctasa
nepeMeHHOro Toka paccyuTbiBalOT No hopmynam:

= «*P ch'W .no- A31>
AN> = o<, , ¢ fo, f - [,,(*)¥e*. (A-32)
rae Pg, — MOLWHOCTb COGCTBEHHbIX HYXA. KBT;
DaHom — HOMWUHanNbHoe Hanps)XeHne Ha TOKONpPUeMHUKe 31EKTPONOABUXHOIO coCcTaBa. B.

B TOKe /Cu 1 MOWHOCTU P/, N5 NACCAXMPCKUX U NPUFOPOAHbLIX N0OE3/0B YUYUTbLIBAIOT 3/1IEKTPUUECKYI0 HArpy3Ky, no-
Tpe6sieMyl0 U3 KOHTAKTHOM CETW Ha OCBELLeHNe, OTOM/IEHNE U KOHAWLMOHMPOBAHUE BO3AyXa B BaroHax.

BbIX0Z W3 MABHOTO LMK PacyeToB B 3aBUCUMOCTM OT BHOBb PACCUMTAHHOTO 3HauYeHus koopAauHaThl Lh. km, ocy-
LEeCTB/ISOT M0 YC/NOBUIO

> Lend. (A-33)

rge LN — KoHeyHas koopAuHaTta yyacTka [BUWXEHUS noesga, kM.

A.2.8 Ha 3aknounTenbHOM 3tane onpeaensaioT Lenesble pe3ynbTaTbl pacyeTa, ykasaHHble B 5.2.

Ha ocHOBe NPOMEeXyTOUYHbIX pe3y/ibTaToB pacyeToB (hOPMUPYIOT MACCKB yCPEAHEHHbIX C 3afaHHbIM LWarom no spe-
MeHU A. MUH. 3Ha4eHuii koopanHat noesga Tcb(Nb) - Lb, km. TokoB Tcb{Nb) mlb, A. 3nekTponoaBMKHOro coctaBa nocTo-
SAHHOTO TOka unun aktnsHoro Tch{Nb) Wm un peaktusHoro Tcb(Nb) m  TOkOB. A. 31€KTPONOABMXHOrO COCTaBa NepeMeHHOro
Toka no chopmynam:

Tcb(Na) mLO = sum, (L(A)]/Mrpi (A.34)
Tc6(Ag * Ib = sumn [/e(ft)]/Mtpt (A.35)
TctHNJ - /*, = sum,, [/oa(1)]/M,p. (A.36)
Tcb{Nb) m11 = sum, (A.37)
N=Nb- )Mp+1..NoM,;p. No=1..M,M,p. (A.38)
rae M_  — KO/M4YecTBO yCpeAHAEMbIX 3HaUYeHWii;
Mb — konuyecTBo WwaroB h Npu pacyetax NPOMEXYTOUHbIX PE3y/bTaTOB.

KosimuecTBo M,p ycpeHAEMbIX 3HAYEHWII paccuMTbIBAKOT NO hopmye
M,p = O77AT.p. (A.39)

Pacxogpbl akTuBHOI anekTpoaHeprun Wa(Ws). KBT 4. 1 nosHoW anekTpoaHeprum WiiVs). kB *A my (npu nepemer-
HOM Toke), a Takxe BpeMs xoga TX(NS), MUH. nNpu ABMXEHUN Noe3ga No Kaxaomy neperoHy WsyyacTka BbIYMCAAIOT MO
dhopmynam:

WedMg) = sum, [UKC/T /oa(m). (A.40)
W(NS = sum, [U,c h /OUHL (A 41)
w =SUW% <*V (A.42)

3HaueHns uHgekca h B popmynax (A.40)—(A.42) COOTBETCTBYIOT YCNOBUIO

StansWJ mLs < L(h) < Stans{Ns + 1) mLs. (A.43)
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MpunoxeHne b
(cnpaBoyHoe)

CXeMbl 3aMelleHNs 3/1eMEHTOB CUCTEM TATOBOMO 3/1EKTPOCHAGXKEHUS
M onpegeseHne ux napameTpos

B.1 CxeMmbl 3aMeleHuns TATOBbIX NoAgCTaHUuWiA

B.1.1 TAroBble noAcTaHUMM NOCTOAHHOTO TOKa
B5.1.1.1 Cxema 3aMelleHNs TAroBoli NoACTaHLMM NOCTOAHHOIO Toka M3o6paxeHa Ha pucyHke b.1.

BY

BY — 6GasucHblii ysen.
ClW 3.3 kB — c6opHble WUHbL pacnpeAennTenbHOro

yctpoiictBa 3.3 kB

PucyHok B.1 — Cxema 3amelleHus TAroBoi NogcTaHuum

KOHTaKTHOW ceTn NOCTOAHHOIO TOKa

3HaueHve 3[C EO. B. cOOTBETCTBYET HANPSHXXEHUIO XO/IOCTOr0 X04a U Ha COOpPHbIX WHNHaX pacnpegenntenbHoro
ycTpoiictBa 3.3 kB.

ConpoTuenexne RT|l ABNSeTCA 3KBUBANEHTHbIM B OTHOLIEHUW NOTEPU HANPSXEHUS MEXAY NCTOYHUKOM MUTAHUS B
cucTemMe BHELLUHEro 3/1eKTPOCHabXeHns 1 c6opHbiMM WuHamu 3.3 kB. Mpu npubankeHHOM yyeTe akTMBHOIO CONpoTuse-
HWA B LLeny NnepemMeHHOro Toka TAroBoli NoACTaHUMN 3HaYeHne OM. BbIYUCNAIOT No hopmyne

t°°Ynr t 0.01y.,
«Tn 4 (6.1)

nnirnrmom arrAtruom

rae SK3 — MowHoCTb TpexdasHoro KOpoTKOro 3amMbikaHWs Ha BBOAE TAroBOi noactaHuum. MB - A:
KR — koathmumeHT, 3aBUCALLNIA OT CXeMbl NpeobpasoBaHns:
- npu TpexdasHoii MocToBoW cxeme KR = 7.41;
- Mpu 3KBMBANEHTHON ABeHaguaTndasHoin moctosoii cxeme KR = 3.67;

AT — HanpsbkeHue KOPOTKOTO 3aMblkaHUsi MOHWXAlOLWEro TpaHcdopmaTopa. %;
Sm voble St, — HOMMHa/IbHAasi MOLLHOCTb COOTBETCTBEHHO MOHWXKAKOLLEr0 U NPeo6pa3oBaTesibHOro TpaHcgopmaro-
poB. MB - A;
NT.ATT — KOJIMYECTBO NapasijiesibHo paboTarLmx TPaHCHOopPMaTopos;
WKK — HanpshkeHWe KOpOTKOro 3aMblkaHus KoMMyTauum npeobpasoBartesnbHOro TpaHcopmatopa no rOCT

16772—77 (nyHKT 1.6.2). npuBeAEeHHOe K MOLHOCTM S A7, . %.

NpeanbHblil BeHTUNL VD 0b6ycnosnunsaeT npu pacyeTax He06X0ANMMOCTb OTK/IOYEHUS BETBU TATOBOW MOACTaHUUK
npv U3MEHEeHUN HanpaBAeHUs BbINPAMAEHHOro Toka /rf.

5.1.1.2 [lnA TArOBbIX MNOACTAHLWNA, Ha KOTOpbIX B paboTe HaxofATCA ycTpoiicTBa pery/siMpoBaHns BbINPSMIEHHO-
ro Hanpsxenusa Ud, Takme kak BONbToA06aBoYHble npeobpasosatenu (BAY), ycTpolicTBa 6€CKOHTaAKTHOrO aBTomarnye-
cKoro perynvpoBaHus Hanpsixenus (BAPH) nnn ynpasnsiemble Bbinpsimutenu (¥YB). yunTbiBalOT psig 4ONOMHUTENBHbIX
napameTpos.

OTHOLeHNe Ap Hanbo/MbLIEro N HaMMEHbLLEro 3HaYeHWli BbINPSAMIIEHHOTO HanpshXeHUs Xo/10CTOro Xxo4a npu padoTe
BAY paccuuTbiBatloT no chopmyne

Ap= (LL* + nchO)W o0 (5.2)
roe — HanpsXxeHune X0sI0CTOoro xo4a Ha Bbixo4e OCHOBHOIoO CTaTu4eckoro npeoﬁpasoBaTenﬂ ANA CACTEeMbI TATOBOro

3/1eKTpocHabxeHus. B:
— Hanbonblee HanpshXeHne Ha BbIXOAe BObTOA06aBOYHOTO NpeobpasoBartesnis Npu Xono0cToM xoge. B.
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OTHOLEeHVe Np TeX Xe HanpsXKeHuid npu Hannuum BAPH nnun YB BbluncnsaoT no opmyne
Ap=UJUWV (6.3)

roe Uv — CcOOTBETCTBEHHO Hanbosbluee U HavMeHbluee AeliCTBYOWMe 3HaYeHNa MexAyda3Koro HanpsHKeHnsa xo-
NI0CTOro X0fa BEHTWUNbHOV 06MOTKM npeobpasoBaTenbHOro TpaHcopmaTopa, B.
OKBMBaJIEHTHOE conpoTmBrieHne " Trbl. OM. B pexume Hanb6osbWwero BbINPSIMAEHHOTO HaNPSHXXEHUst TATOBOIN noa-
cTaHuun ¢ BAY onpegensatoT no dhopmyne

1 |, 0.0To 0.01a
ATR« = — T - —  A¥ A Nt e — (AN-D)2 (6.4)

S« "nrhTuom j nrt®4ir~  neaS»a Hom

roe MKkl — HanpshkeHve KOPOTKOro 3aMblkaHWs KOMMYyTaLluum TpaHcopmaTopa BAY. %.
AN 10[*3bl — HOMMWHaNbHas MOLLHOCTb 3TOro TpaHcopmartopa. MB  A:
n,a — KOMM4YecTBO napasnsenibHo paboTawLlmx TpaHcopmaTtopos BOY.
YkasaHHoe conpoTusneHne Aynm- OM. Tarosoli nogctaHuun ¢ BAPH nnan YB BbluncnsioT no copmyne

. 00lo, 00lo
10 bk, 2 for 00 (6-5)

rae  Kx — koadppuumeHT, 3aBUCALLMIA OT cxeMbl Npeobpa3oBaHus:
- npu TpexdasHoii mocToBoii cxeme Ky = 1,07;
- Npu 3KBUBANEHTHOW ABeHafLaTU(da3Hon MOCToBO cxeMe Ky =2.14;
Ml>M — HanpshkeHue KOpPOTKOro 3aMblKaHUs KOMMyTauuu npeobpasoBaTesibHOro TpaHcgopmaTopa, COOTBETCTBYIO-
Lwee Han6onbluemy 3HaueHuo U{lUmexaytasHoro HanpskeHUst X0/10CTOro Xo04a BEHTU/IbHON 0GMOTKU. %.
MakcnmanbHoe 3HayeHue BbINPAMIEHHOTO Toka Y, A. Npu KOTOPOM Ha COGOPHbIX LWKWHAX pacnpefennTensHoro
ycTpoiictBa 3.3 kB obecneunBaeTca 3afaHHoe cTabunusmpoBaHHoe HanpsbkeHue Uct, B. I/CT~ U”, paccunTbiBaloT no
copmyne
=<Yoo\ ~"c,>"W (5-6)

B5.1.2 TaroBble NnoAcTaHUUM NepemMeHHOro Toka 25 kB

Cxema 3aMelleHns TAroBoi noAcTaHuMm nepeMeHHoro Toka 25 kB B COoTBeTCTBUM C pUCyHKOM B.2 nmeet cnepyto-
e napaMmeTpsbl:

- cucTema TpexdasHbix cuMMeTpuuHbix SAC £ua, E . EOc. paBHbIX MO MOAY/I0 HAMPSHKEHMIO XO/TOCTOTO X04a Ha
CcBOpPHbIX LWMHAX pacnpeaesiMTesibHOro yctpoiictea 27,5 kB. B;

- aKBMBaNeHTHoe conpoTueneHne £TM dasbl TpaHcopmaTopa Ha CTOPOHE HOMWHA/ILHOrO HanpsXXeHus
Y.Obl =27.5 kB € yueToM CUCTEMbI BHELLHEro 3a/1eKTpocHabxeHus. Owm;

- conpoTuBneHna £,y1.Z  ycTpoiCTB NonepeyHoi kKomneHcauun peakTuBHOR MowHocTH (KY) cOOTBETCTBEHHO B
71IeBOM ¥ NpaBOM Nieye TAroBoW nogctaHuun. Om:

- CONpOTUB/IEHUE yCTpOoiicTBa NPOAO/ILHOM KOMNEHCALMMN peakTUBHOW MoLHOCTU (YTIK). Om.

CocTtaBnstouwme conpoTunennsa Z~n = f2Tn +yXtn. OM. BbIYMCAAOT No hopmynam:

ZTn = Ks [0.01 uKUi0J (nT St VLS + (B.7)
*TI. = «B (10_3 P, (6.8)
*m = <Ay - (6.9)
rae Ks — OTHOLIEHNe HOMUHA/LHBIX MOLLHOCTel TpaHcthopmaTopa 1 06MOTKM, K KOTOPO# NPUBOANTCS CONPOTUBAEHME.
[Ons TpexgasHbiX TPaHCOpMaTOpPOB TArOBOI NOACTAHLMM NEPEMEHHOTO ToKa K= 3:
VK — HanpshkeHue KOpOTKOro 3aMbikaHus TpaHcgopmMatopa. %:
S, HaM — HOMUHaNbHAA MOLHOCTL TpaHcdopmaTopa. MB  A;
AT — KOMMYECTBO NapasfefibHo paboTarLymx TpaHCcthopMaTOpOoB:
SfJ — MowHOCTL Tpexda3HOro KOPOTKOTO 3aMbIKaHUA Ha BBO/eE TATOBOW NOACTaHUMU. MB -A;
Pn — noTepn KOPOTKOTO 3aMblKaHNA B HOMUHa/IbHOM pexunme. KBT.

ConpoTuBneHune”,. OM. ycTpoiicTBa NonepeyHoli KOMNEHcaLMn paccunTbiBaloT No dhopmyne

- 0 - j “ky mom~ky MOM (6-10)

raoe U'YHOM — HOMUMHanbHoe HanpsxeHue KY. kB;
O wMOM — HOMUHa/IbHas MolWHOCTL KY. MBap.
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BY
BY — 6as3ucHblii y3en; M/l — nutaroume nuHMK;
Cl111. CW 2 — ceKynmn C60PHbLIX WUH
pacnpeaenuTenbHoro ycrtpoiictea 27,5 kB
/1 KOHTaKTHOW CeTn /1 KOHTaKTHOW CceTu PUCYHOK B.2 — CxeMa 3aMelleHHs THrOBOi
N1eBoro rnjaeya npaBoro nsnaeva noActaHuMn NepemMeHHOoro Toka

ConpoTuBneHne Z\m, OM. ycTpoiicTBa NpoAo/ibHOI KOMNEHcauUmn BbIYUCNAIOT No hopmyne

L,m =0 -j 10e Qyrit Hou//*y(K Mmv4. (6.11)
rae Oy,,, — HOMMHanbHasa mowHocTb YIMK. MBap:
UDKHOM — HOMMWHasbHbI Tok YK, A.

5.1.3 TAroBble nNoACTaHUMW NepPeMeHHOro Toka 2 x 25 kB

Cxema 3ameLleHns TATOBOI NoACTaHLMM NepeMeHHOot0 Toka 2 X 25 kB ¢ ogHoasHbIMKU TpaHchopmaTopamu npej-
cTaBfieHa Ha pucyHke b.3.

NCTOUHUK HanpsxeHus 1 conpoTuBieHne Zml nepBoro TpaHcopmaropa, Tak xe kak Ew u Z11U BTOporo
TpaHchopmaTopa, UMUTUPYIOT HamnpshkeHne X0N10CTOro XoA4a, paBHOe B HOMUHaNbHOM pexume 27.5 kB. n nageHue Ha-
NPsXKEeHUs B KaXA0M CeKLUn paclyensieHHoW BTOPUYHO 06MOTKM C yHETOM CUCTEMbI BHELUHEro 3/1eKTPOCHabXeHNS.

bY

BY — 6a3ucHblii y3en;
CW1-K. CW1-M. CW2-K, CW2-N — cekynn c60pHbIX WHUH NUTALWNX NUHNI KOHTAKTHO ceTun
W nuTawuero nposoja a pacnpeAenutenbHom ycTpoiictee 2 X 27,5 kB.

Mo KC.NA NN —nuTalouwne NMHUU KOHTAKTHOW CeTu W nuTaw W ero nposoja

PucyHok 5.3 — Cxema 3amMeLLeHNs TArOBOV NOACTAaHLMU NepeMEHHOT0 Toka 2 X 25 kB
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ConpoTtusneHusa Zj.ni hZ ~, Om, paccumTbiBatoT no popmynam (6.7)—(5.9) npu Ks = 2.
Conpotusnexus ~, I(an, n £yrk2n, Ayrk2k- OM, yCTPOICTB NPOAONbLHOW KOMNEHcaummn, BKIOYEHHbIE, KakK Mno-
KasaHo Ha pucyHke b.3. paccuntbiBatoT no oopmyne (b.11).

B.2 CxeMbl 3aMeLLEHNS TATOBOI ceTn

B.2.1 TAroBas ceTb CUCTEMbI TATOBOIO 3/1IEKTPOCHAGXEHNS MOCTOSAHHOIO TOKa

PacyeTHbiMK napametpamun TATOBOI CETU CUCTEMbI TArOBOrO SﬂeKTDOCHaﬁ)KeHVIH MNOCTOSAHHOTIO TOKa ABMAKTCA:

- MOroHHOE COoNpoTMBAEHWE napasfie/lbHO COeAUHEeHHbIX NPOBOAOB OAHOrO MyTW / — KOHTAKTHbLIX, YCUINBAIOLLMNX,
Hecywux TpocoB — rtf, OM/km;

- [ONA TOKa B KaXAO0M i-M NpoBoje a,-

- MOroHHOE CONpOTMB/IEHNE PefbCcoBOi ceTn r™. OM/KM.

ConpoTuBieHne KOHTaKTHOI ceTn r1, OM/KM, paccunTbiBaloT No popmyne

Al = 1/2(1/r*). /=1 ... Mnf, (6.12)
rae rmy- — 3M1eKTpuyeckoe ConpoTusneHune /-ro nposoga. Om/kwm;
Mnf — KonM4YecTBO NPOBOAOB B KOHTAKTHOI ceTu nyTu /,

ConpoTtusnexHne rwl NpUHUMAalOT paBHbIM 3/1eKTPUYECKOMY COMPOTUBIEHUIO MM MNOCTOAHHOMY TOKY Npu Temnepa-
Type 20 "C ans nposoja coOTBeTCTBYyloWeh Mapku no FOCT 839—80 (npunoxeHue 1). FTOCT 4775—91 (nyHkT 1.2.2),
FOCT 32697—2014 (nyHKT 5.2.1).
ConpotusneHune rHy. OM/KM, KOHTaKTHOrO NPoOBOAA C YYEeTOM M3HOCca NaoLan NOSIHOTO CeYEeHNS paccymTbiBaloT No
thopmyne
= Jl, a0'0 - 001 nusH). (6.13)

rge rMm20 — pacyeTHOe anekTpuyeckoe conpoTusrieHne nposoga no FOCT P 55647—2013 (NyHKT 5.2.1), OMm/kMm;
cV/BVM — wu3HOC nowann nosHoro ceyeHuns nposoga. %.
[onto a, Toka B KaxoMm *-M NpoBoAe paccynTbiBaloT no hopmyne

«/ ="'NTH,- (6.14)
ConpotusneHue rpc. OM/KM, penibCoOBOI CeTW BbIYUCNAIOT No hopmyne
lpc=05r"1M~". (B6.15)
roe — MOroHHOE CONpPOTUB/IEHNE OfHOI PenbCoBOW HATU. OM/KM;
Adliyt — KonmyecTBO nyTei Ha yyacTke.
ConpotusneHune rpo. OM/KM, pekoMeHAyeTCa NpUHNUMAaThb:
0,0254 . .4ns penbcos Tuna P65;

0,0218. . 4nsi penbcoB Tuna P75.
Cxema 3amelleHUsi TATOBOW CETW CUCTEMbI TArOBOTO 3/1EKTPOCHAGXKEHMSI MOCTOSIHHOTO TOKa MpuBEAeHa Ha
pucyHke B.4.

TM-A rnnc rnc Tr-b
CL 3,3 kB CLl 3,3 kB CL 3,3 kB
TMN-N.TMN-b — TArosble noagcTaHunu; MMNC — NyHKT KapaTeNbHOT0 COEAMHEHNA KOHTAKTHbLIX CeTelil;

MC — nocT cekynoHmpoBaHusa. ClI 3,3 KB — c6opHble WKHbL pacnpeAenuTenbHow ycTpoiicTea 3,3 KB;

K1.K2 — 3TBUBaANICHTUbIe NpoBO/ja KOHTaKTHOW ceTn 1-To n 2-To nyTei. PC — penbcoBas ceTb; BY — 6asucHblii y3en

PucyHok 6.4 — Cxema 3amelleHuns TArOBOW CeT cUCTeMbl TATOBOTO SJ'IEKTpOCH66>KeHVIﬂ MOCTOAHHOI TOKa
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Mpun no6om KonnyecTse MM nyTeil cxema 3aMeLLeHNsi COAEPXUT IKBUBANEHTHbIE NPOBOAA, COOTBETCTBYIOLLME KOH-
TaKTHbIM CETAM C NOrOHHLIMW COMPOTUBAEHUAMN IT1. nAJMT. 1 NPOBOJA 3KBUBANEHTHON PeslbCOBOI CETV C CONpPOTUB-
NeHnem r,. 9TOT NPOBOJ COEAMHAIT C 6a3MCHbIM y3/10M BY. KOTOPbIA SBISAETCA 06WUM 4151 CXeM TATOBOW CETU U TATOBbIX
noAcTaHLMiA 1 0THOCUTeNbHO koToporo 3agatoT SAC Ea (cM. pucyHok B.1) M paccunTbIBaOT HANPSHXKEHUA B CXeMe 3aMeLLeHns .

MMOroHHble CONPOTMBAEHNSA 3KBUBANEHTHBLIX MPOBOAOB TArOBOW CETU MCMOMbL3YIOT A8 pacyeTa COCPeAOoTOYEHHbIX
COMPOTUB/IEHUNI MeXAY y3namMn CXeMbl 3aMeLLeHusi, COOTBETCTBYIOLMNX PACMOOXEHNI0 B MEXNOACTaHLMOHHON 30He Nn-
HeWHbIX YCTPOWCTB N Harpy3ok /3, 3afiaHHbIX NUCTOYHNKAMW TOKa.

3KBUBASIEHTHbIE MPOBOJAA KOHTaKTHOW ceTn coefuHeHbl CO CO0PHbIMU LWMHAMU pacnpeAenmTesbHbIX YCTPOACTB
3.3 KB TAroBbIX NOACTaHLMI 1 NOCTa CEKLMOHNPOBAHNA Yepe3 CONMPOTUBIEHNS NUTaOLWMX NMHWI Ud. OM. BbluncasiemMble
no cpopmyne

*d ='n /O M- <5'16)
rae m — CconpoTWBAEHWEe O4HOTo NpoBoja nutarwueil AnHuM. OM/KM;
/b — AnviHa nuTaloLWwen AMHUK, Km;
LLp — KOJIMYEecTBO NPOBOAOB B NUTAKOLLEN NNHUN.

PacueTHylo cxeMy MMTaHUA U CEKLMOHMPOBAHWA KOHTaKTHON ceTn hopmMupyloT uckayeHmem (Mnmn 6ecKoHeuHbIM
3HaYeHreM) conpoTUBAEHN A NUHWIA C OTKIOUYEHHBIMU GbICTPOAENCTBYOWMMU aBTOMaTaMU.

B5.2.2 TAaroBas ceTb CUCTEM TSATOBOTO 3/1IEKTPOCHAGXEHNS NepeMEeHHOro Toka

B.2.2.1 MapameTpamMun 0606LLEHHOW CXeMbl 3aMeLLEHNSI TATOBOI CETU NEPEMEHHOrO ToKa, NPeACTaB/IeHHOW Ha pu-
cyHKke B.5 ans cucTembl TArOBOrO 3/1EKTPOCHAGXEHNSA NepeMeHHOoro Toka 2 x 25 kB. aBnsTcs;

- COGCTBEHHbIE COMPOTUBIEHNS 3KBMBAJIEHTHBIX KOHTAKTHbLIX CETEN NnyTeil (KOHTYPOB «3KBMBAJIEHTHbIV NPOBOA —

penbcoBas ceTb»)",, ... unyi ¢ OM/Km;

- TO Xe nuTalLlnx NpPoBOAOB CUCTEMbI TArOBOrO 3/1EKTPOCHABGXEHNA NepemMeHHOro Toka
2 X 25 kB. Om/Km;

- MOJIHblE CONPOTUB/IEHNSA B3AaWMHON MHAYKTUBHOCTU MEXAY 3KBUBASIEHTHbIMU NpoBogamu N 1k2. i*1nl.......
Om/Km;

- [AoNn TokoB (k03 pMLMeHTbI TOKOpacnpeaenBHNA) B KAXA0M OTAe/IbHOM NpoBofe i oT 06Leli Harpy3ku ceTu a,.

TM-A AT rc ATI-2 -6
CLUL-K CLU2-K CLL-K CcUn-K

TMO-A. TN-B — TaroBble nogcTaHyun. ATM-1. ATM-2 — aBToTpaHcoOpMaTOpHble MNYHKTbI.
ClW1-K. CW1-N. CW2-K. CW2-N — ceKkumnn c60pHbIX WINH NUTAO U MX NUHNA KOHTAKTHOW ceTu u NnuTaw U, ero nposoja
B pacnpejenutenbHom ycTpoiictBe 2 x 27.5 kB. K1. K2 — akBuBaneHTHbIe NpoBO/ja KOHTAKTHOW ceTn 1-ro u 2-ro nyTeii:

N1, M2 — akBMBaNeHTHbIe NUTal U mMe nposoga 1-ro n 2-ro nyteit; BY — 6asncHelii ysen
PucyHok B.5 — Cxema 3ameLleHunst TATOBOW CeT CUCTEMbI TATOBOrO 3/1€KTPOCHABXEeHNss nepeMeHHoro Toka 2 X 25 kB
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MepeuncneHHble NnapamMeTpbl Npy N060M KONMYECTBE U PACMONOXEHUN NMPOBOAOB HAa ONOPax ONpPeAensitoT Ha OCHO-
BE PELLUEHUS MATPUYHOTO ypaBHEHNS

0 1-1] 1-1] (o] oL
2) .
n wl . [wEl,.,
11 «A1, [~]1 A4 bl £ 1| = 10] <B.17)
01 tz/adr -\ [-ap] IC&] 10]
kg
0 ;4 thpdr & »].
rae (ztf). \Zgg\- [E»]* I"pp] — kBagpaTHble CMMMeTPMYHblE NOAMATPULbI COOCTBEHHbIX W B3aUMHbIX COMPOTHBAE-

HUWii KOHTYPOB C 3eMJiell B rpynnax MpOBOAOB KOHTAKTHOW CETU W/MAU MUTAIOLWMX
NPOBOAOB NyTei /, fi. IKPAHUPYIOLLMX NPOBOAOB D 1 PefibCoBbLIX HUTE P Bcex nyTeil;

1Zq,]- 127]' [Zgjl. Ugai [Zap] — npsiMOyronbHble noAMaTpuubl B3avMHbIX CONPOTUBMEHUI MeXAy KOHTypamu pas-
HbIX rpynm;
t — WHAEKC, COOTBETCTBYIOLMIA TPAHCMOHNPOBAHHbLIM NMOoAMAaTPULAM;
£TC — WCKOMOE COnpoTUB/IeHNe TAroBoi cetn, OM/KM;
Li»]- [%]- L&,]- Lip] — cTon6bubl MCKOMbIX KO3(hhUMEHTOB TOKOpacnpeaesieHnsa B NPOBOAax COOTBETCTBYO-
LWMX rpyn.

MonHoe conpoTuBieHne zni. OM/KM, Nt060ro KOHTYpa «NPOBOA W, — 3EM/IsSi» UN «PefibCoBasi HUTb P, — 3EMIS» U
B3a/IMHOE CONPOTMBAEHNE Z A =T . OM/KM. MexZay KOHTypamu paccyuTbiBatoT no hopmynam:

A =M + 0.049 *y 0.0628 [4.54 - In(S1* 0J-S)] ¢ y X, owyl. (6.18)
= 0.049 +/ 0.0628 [4.54 - In(aw 0"3)]. (5-19)
roe M- — akTWBHOE COMpPOTUB/MIEHWE MPOBOAA UMM PEebCOBON HUTK I\, OM/KM;
Rit, — paguyc NpoBoAa Win 3KBUBASIEHTHBIN MO NEPUMETPY NOMEPEYHOr0 CeUYEHNsI PaAMycC penbea, M;
— yAefbHas NPoBOAMMOCTb 3eMau. CM/M;
xlo«yi — BHYTpeHHee WHAYKTUBHOE CONpPOTWB/IEHUe NPOBOAA UM PEebCOBOI HUTKU. OM/KM;

3Ty — cpefHee paccTosiHue Mexuly OCSIMU NPOBOLOB WU PENbCOBbIX HUTE, M.
AKTUBHOE CONPOTMB/IEHVE NPOBOAAT - OM/KM. BbIYMCASIOT NO hopmyne

=K, T, (B.20)
rae M2 — 3/1eKTpUYecKoe CoNpoTUBEHVE NPOBOAA NOCTOSIHHOMY TOky. OM/KM;
KI — KO3(PMULNEHT YBE/IMUEHUS CONPOTUB/IEHNSI NMPOBOAA 3a CYET MOBEPXHOCTHOTO 3PMEKTA U MATHUTHBLIX MO-

Tepb B CTa/IbHOM CepAeyHuKe nNpu ero Hanuyuu. Ansa nposoaos 6e3 ctanu Kr= 1. ina 6uMeTanInyecknux ctaneMeHbix
nposogos no FOCT 4775 kr= 1.25. 1na cTaneantoMUHUEBbIX NPOBOAOB KO3 MULMEHT KI MPUHUMAIOT:

npy¥ HOMWHaNBLHOM ceyeHun A0 95 MM2 BKKOY.;
npyv HOMUHaIbHOM ceyeHun ot 120 go 300 MM2 BK/HOY.

AKTUBHOE COMPOTUBEHNE PENbCOBON HUTU I, OM'KM, NPUHAMAIOT:

.... 4NA penscos Tuna P65;
... Ana penbcos Tuna P75.

Paguyc Rw, M. KOHTAKTHOro NMPOBOA BbIYNCASIOT N0 hopmMysie

AT.= 0.25 - 10-3 (A + H). (6.21)

rae A, H — cooTBeTCTBEHHO LIMpKHa ¥ BbicoTa npoeoga no MOCT P 55647—2013 (nyHKT 5.1.1), Mm.
OKBMBANIEHTHbIN paanyc Rw, M, penbca paBeH:

0.1114..
0.1186...

Ans penbcos Tuna P65;
Ana penbcos Tuna P75.

BHyTpeHHee VHAYKTMBHOE COnpoTuBAeHne X;Buyl. OM/KM. NpUHUMAIOT:

- ANS penbcoBbIX HUTel — 0.75 17

- ANA 6bumeTanImyecknx ctanemeHoix nposoAos — no NOCT 4775—91 (NYHKT 7 NPUIOXEHUS);
- ANnsA ocTanbHbIX NpoBogoB — 0,0157 Om/km.
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Co6CcTBEHHOE COMpOTUBEHUE N06Oro 3KBUBA/IEHTHOTO MPOBOAA, HaMpUMep KOHTakTHoW cetn nytu f z7,, Om/km.

onpegenstoT u3 ypasHeHus (b.17) 6e3 CTpOK U CTONGLOB, COAEPXaLLMX NOAMATPULbI C UHAEKCOM . pelleHne KOToporo
BblpaXxeHo hopmynoi

2 1-1] lo] 10]

u T1-1] 1A g )

[h >
X (6-22)

L«d =+ (0] o

L T bl

ConpoTuBnexune z*g. OM/KM, 3KBUBANEHTHOIO NUTAKOLLENO NMPOBOAA N06Or0 NyTH f ONpeaensoT no opmyne

ro 1 g @
‘M [npif] Pl g
[a] W ts»j [S.J I'jll
i (1 1> um

MonHoe conpoTuBeHUe B3aUMHOW WHAYKTUBHOCTM MEXAY ABYMsi 9KBUBANEHTHLIMU NPOBOLAMU, HANpUMeEpP
OM/KM. BbIUUCAIAIOT MO hopmysie

(5 23)

£*fpg npn npn) BpAR~» (B.24)
roe A — conpoTuB/ieHne napasnfiefnibHo CoOeMHEHHbIX MPOBOAOB B rpynnax / ng. OMm/Km.
ConpoTusneHune MnmOM/KM. onpeAensoT no gopmyne
_*
0 (1 11 o] ol
Lting MON - =i
1-1 * LScf] LA-r
IA/J ] \_z mg] ] p] I[Ol
" [-l] lixtn g ]j [Znean ling»] K ffp ] X [Ol (B-25)
bl © iix.»). [2ne»]r (=23 [rapj Mol
K li°].
J O k 4 «k~Apdr [-«3/ kp]
B5.2.2.2 ConpoTtuBnexus £j,, OM. NUTAKLWNX TMHUIA paccunTbiBalOT No hopmyne
2¢p = I/ (rn(m 9 + 0.049) +j /0 {0.0628 [4.54 - 1n(Asa <E>)] + 0.25/M ). (B-26)
roe /b — AnAviHa nuTalowein MMHUKN, KM:
M — akKTWBHOE COMPOTMB/IEHNE OfHOr0 NpoBoAa nutakwLeli AnHUKU. OM/KM;
Md — konnyecTBO NMPOBOAOB B NUTAOLLEN JTMHUNK;
R3n — akBMBaNeHTHbI paguyc nuTatoLweil NuHumM, Mm:
n3 — ypenbHas NPoOBOANMOCTb 3eMan. CMm/M.
OKBUBA/IEHTHbI pagnyc R3n. M. nuTaoLieil IMHUKM paccunTbiBaloT no hopmyne
R3n = An N "« ® . (B6.27)
raoe Rn — paguyc nposoja, M;
Mg — npovsBefeHne paccTosiHuii 3 1|7, M. Mexay OAHUM U3 NPOBOAOB U OCTa/IbHLIMU MPOBOAAMYU IUHUK, MM* “ 1

MCTOYHUKM TOKa /,,. COOTBETCTBYIOLLME Harpy3kam CXeMbl, 3aMblkaloT HenocpeACTBEHHO Ha Ga3NCHbINA y3en, Tak Kak
CONpoTUBEHNE PENbCOBOI CETU YYTEHO B NapaMeTpax 3KBMBaSIEHTHbIX MPOBOAOB.

MapeHve HanpshkeHuss B aBTOTpaHcopmaTopax CUCTEMbl TATOBOTO 3/1€KTPOCHAGXEHUS NepeMeHHOro Toka
2 X 25 kB yunTblBAlOT CONPOTMBAEHUAMU Z”,. KOTOpble BbluMCAAT no gopmynam (b.7)—(6.9) npu Kb = 4 n 6e3 yyeta
MOLLHOCTN S,

ConpotusneHneOM. ycTpoiicTBa NONEpPeYHO KOMNEHCcaLM Ha COOPHBIX WNHAaX NMUTAIOLWNX TVMHUA KOHTaKTHOW
ceTu NocTa CeKkUMoHMPOBaHUA paccuuTbiBatoT no gopmyne (6.10).

B.2.2.3 PacuyeTHas cxema TAroBOI CeTV CUCTEMbI TATOBOTO 3/1eKTPOCHabXeHNA nepeMeHHOoro Toka 25 kB umeeT ToT
Xe BUA 1 Te e napameTpbl, 4TO Ha pucyHke b.5. HO 6e3 3KBMBaA/IEHTHbIX NUTalLWKX Nposogos M1. M2 n Bcex npucoenn-
HEHHbIX K HUM 3/1EMEHTOB C CONPOTUBNAEHUAMU Z . ZAT.

[lns Hanbonee pacnpocTpaHeHHOro cayyas ABYyXMNYTHbIX YHACTKOB NPU 3/1€KTPUYECKUX pacyeTax CUCTEMbl TATOBOroO
3M1eKTPOCHAa6XEeHNA MepemMeHHOro Toka 25 kKB ncnonb3yoT conpotuBnenuns z 1t zA2- OM/KM. KOHTaKTHOW ceTu cooTBeT-
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CTBEHHO NEepBOI0 U BTOPOro nyTu (6e3 yyeta Harpy3ok Ha cocegHeMm nyTu), a Takxke nosHoe conpotnsneHnet.1k2. Om,'km,
B3aWMHON UHAYKTUBHOCTU MeX/Y KOHTaKTHbIMU CeTaMU NyTell. Yka3aHHble CONMPOTUB/IEHUS HA OCHOBE pelleHns ypaBHe-
Hus (B.17) onpegensaioT B cneayowem nopsigke.

ConpoTtusneHune ipn. OM/KM. 1 KO3(hULMEHTLI TOKOPacnpeaenieHns o, Npyu napannesibHo coeMHEHHbIX Npo-
BOZax KOHTaKTHbIX ceTeli 060uX NyTe (3kpaHMpyloL e NpoBOa He paccMaTpMBalOTCA) paccunTbiBaloT no hopmysne

0 .
1»-2 npn -1 (-11 ©
" [-1] [£*1:2]
A571 x D (5.28)
. 1& 2] " L~A*k231  [£<2.2] 1n*2p] Ki.
I 12»] . 4, [zZx2p\, [pp]

Mpu HaNMuMM B KOHTAKTHO CETW NepBOro NyTu, HaNpUMep KOHTaKkTHoro nposoga C1. Hecyuiero Tpoca T1.ycunusato-
uero nposoja Y 1: B KOHTaKTHOI ceTu BTOPOro NyTu KOHTakTHOro nposoga C2. Hecyliero Tpoca T2. a Takke pesibCoBbIX
HuUTeln P1. P2. P3. P4 nogmatpuubl B popmyne (5.28) nmetot Bug,

£»C1  £XIT! £'Cyl
C1T2

o 2wcln Ex»T 2» |1 (B.29)
(Xu»Jz 2 Lo 1E5c212 w2 .
E<-lyl nilyl  £»tyi

5» £plp2 £pip3 £ofp4
“p2pl 2 ~P2p3  £02p4

pl  —§ p p (5.30)
ip3pi  £p3p2 £>3 £p3p4

£p4P1 —p4p2 ">4p3 ip4
IAHc.|(:2 2weclt2

2»Tlc2 i*Tlr2 * (6.31)

| 2wylcZz ~wylt2

Ewclpl £wclp2 £>4CIp3  £*cip< 2 7 2 2
[y —WC2pl —wc2p2 +twc2p3  +»'C2p4

[/\.Pj: £»viipi  E£wrlp2 £«tip3 Ewrlpz . (5.32)

(Ej*12p1 —ft12p2 £wi2p3 L mi2p4 _
twylpl —wylp2 £»»ip3  £»'ylp4

ConpoTtuenenus, Om/km, B BblpaxeHuax (6.29)—(b.32) paccuuTbiBaoT no gopmyne (6.19) 3a ucknovyeHmem co-
NPOTUBNEHMNIA. PACNONIOKEHHbIX HA FMTaBHbIX AUaroHanax nogmarpul, B BbipaxeHusx (b.29), (6.30), koTopble paccuntbiBa-
10T no cpopmyne (b.18).

ConpotusneHns . £/2- OM/KM. KOHTaKTHbIX ceTell MepBoro u BTOPOro nyTn n koadurumeHTbl Tokopacnpeaene-
HUS bl, pacCYNTLIBAIOT MO hopMynam;

0 m @ 4
En=H [£,.] Li,J «
Wi O W s
po 0 1) o -
221-4) [E%] P20 X [
b1 O [z, G

MonHoe conpoTuBneHne OM/KM, B3aMMHON MHAYKTUBHOCTU MeX/Jy KOHTaKTHbIMU CETAMU NyTei BblYNCNAIT
no chopmyne

b2
2*1%2 = 2*1%2 npn * 12*1 -~ 2x12 npr> (2*2 ~ 2, 1*2 npn)] (5.35)
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MpunoxeHne B
(pekome Hayemoe)

OnpepaeneHne napameTpoB paboyero pexunma CUCTEM TATOBOrO 3/IeKTPOCHABXeHMs
Ha OCHOBE MOAeNnpPoBaHuA rpadrka ABMXEHUSA Noe3[0B

B.1 ®opmMupoBaHue rpauka 4BUKEHNS NOe3[0B

B kayecTBe MCXOAHbIX AaHHbIX 418 NOCTPOEHUsA rpadmka ABMXKEHUA Noe3foB ucnonb3yoT maccus Tcb(Nb, c. d)
yCpefHEeHHbIX NO BpeMeHn c warom Al. MuH, pe3ynbTatoB TArOBbIX PAacYeTOB, BbIMO/IHEHHbIX MO NPUBEAEHHON B Npu-
noxeHun A metoavke ANA 3afaHHbiX TUNOB Noe3foB ¢ B HeyeTHOM (d = 0) n yeTHoM (d = 1) HanpaBAEeHUN ABUXEHUSA.
YKa3aHHbI1 MaccuB COAEPXUT crefytoLine napameTpbl:

- KOOpAMHAaTy NONO0XeHUs noe3fa Ha yyacTke B MOMeHTbl BpeMeHn Tb = Nb A, muH. Tcb(Nb. c. d) - Lb. km;

- TOK noe3ga (415 3NeKTPONOABMXHOTO coOCcTaBa NepemMeHHOro Toka komnaekcHoe 3HavyeHune) Tch(Nb. c, d) mb. A.

[ns onpefeneHns MOMEHTOB BPEMEHU MPOXOXAEHNA noe3fa no Kaxaon ctaHuum Ns yyacTka cocTaBnatoT Tabnmuy
Ts(Ns, c. <fi. koTopas cofepxXuT NHAEKChl /A.cO0TBeTCTBYO W e 6anmkaiemy 3HadyeHnto (B CNy AUCKPETHOCTU U3MeHe-
HWS) KoopAuHaThbl noesga c, d) mLb, kM. K kKOOpAMHaTe OCK CTaHLWMN COTr/TAcHO YCI0BUIO

Ts{Ns. ¢, d) = Nos npn Tcb(NM. ¢, d) Lb = Slans(Ns) e Ls. (B.1)

rae Stans(NJ mLs — koopanHaTa ocu ctaHumm Ns, Km.

PacueTHbIli rpachuk ABVMXEHNSA NOe3A0B Mo KaxAoMy NyTu / yyacTka hopMupyloT B BUAe Maccusa NMHWIA xoaa (Hu-
Tok rpadouka) LinTr{n. /). koTopbIi 4Nna N060IA HUTKN M COAEPXUT cnegyloline napameTpbl:

- uHgekc Tuna noesga Lin LW n. f) mc. MeHblwimne sHaueHns nHaekca COOTBETCTBYIOT Noe3Aam ¢ 60/1eB BLICOKAM Npu-
opuTeTOM Mpu Npoknagke B rpaduke ABMKEHUS;

- ykasaTtenb HanpasneHus aswxexus LinTr\n, f) md (0 — HeueTHoe. 1 — yeTHoe);

- WHAEKC Ha4yanbHol CTaHumn aBxeHna Lnln. /) aN~;

- WHAEKC KOHeYHOW cTaHuum LinTr{n. f) mNse\

- Tabnuua MoMeHToB NpubbITHa L/nln, /) - Shed{Ns. 0) n otnpasneHus LinTr{n. f) mS/ieo\/V=, 1) noe3ga no kaxpaoi
cTaHumn Ns. usmepsieMbIxX KONMYECTBOM MHTepBasioB BpeMeHu 1 oT Hayana CyToK.

MomeHT otnpasneHns Nnln. /) « Shed{Nsn. 1) noesga n ot HayanbHoli cTaHummn Nsfl paccunTbiBaloT No hopmysne

ShediN~. 1) = TbIAIT. (8.2)

rae Tnf— 3agaHHOe BpemsA oTnpaBfeHuns noesga no pacnmcaHuio, MIH.
MomeHTbl npubbiTua UnTr{n, f) mShed[Ns, 0) noe3ga Ha Kaxayl cnegywly cTtaHuuio A5 1 oTnpaBneHns
unTi%n. /) «Shed"W;j. 1) oT Hee BbIYUCAAT N0 hopmynam:

Shed(Ws, 0) = Shed(Ns- Nd. 1) + Ts(Ns, c. d) - Ts{Ns - Nd. c. d), (B.3)

Shed(Ns. 1) = Shed(Ns. 0) + TE/1gMT. (B.4)

", = Nsn + Na ... Nse. (B.5)

rae  Nd — war npupalieHms MHAekca ctaHuuy B 3aBUCMMOCTU OT HanpasfieHus asuxeHnsa noesga: Na = 1419 HeueT-
Horo, Nd=-1 ansa 4eTHOro;

rT(A3) — NpoAo/MKUTENBHOCTL CTOSIHKM (BO3MOXHO, HyfneBasi), 06yc/ioBNeHHas TeXHOMOrneldi pa6oTbl cTaHuum Ns,

MVIH.
KoppekTHOCTb MHuiA xoga mnln. /). Unln + 1,0 no6blx cOCeaHUX NONYTHLIX NOE3A40B A5 KaXAoh cTaHuum Ns
npoBepsOT MO YCNI0BUIO (3HAYEHUA pasHOCTeli NnpeAnonaralTcsa NoNOXUTEeNbHbIMK)

Mnln + 1. 0 « Shed(Ns. 1) - LinTr(n, f) mShed(Ns. 1) ;> Nip/Ar. (B.6)

rae Jp — MUHMMasbHbI MHTEPBaN MexAy noesgaMun B nakeTe, MVH.
KoppekTHOCTb NnHuit xoga UnT”n”, /), bnllln2. /) no6bix BCTPEUHbIX NOE30B NPW ABYCTOPOHHEM ABWXEHUN Ha
nyTn / ans kaxgoi ctaHuun Ws npoBepsoT No YCA0BUAM:

Wuwn2. r Shed{Ns. 0) - LinTr(nv f) mShed(Ns. 0) > rn,/AT. (B.7)
Unlny. /) mShed(Ns, 1) - LinTr{n2. f) mShed{N,. 0) > 7*"AT. (B.8)

rae n, T — CTaHUMOHHbIE NHTEepPBaslbl COOTBETCTBEHHO HEOLHOBPEMEHHOTO NPUBBLITUSA BCTPEUHbIX NOE3/0B C OCTAHOB-
KOV 1 cKpeleHns noesfos, MUH. MNpu NPOEKTHbIX pacyeTax NPUHUMAaT run = 3, TC = 1 MUH.
Mpu HecobnoaeHun ycnosuii (B.6)—(B.8) ysennunsaloT Bpems otnpasnenuns Mnln, /) « Shed[Ns, 1) Toro noesga
B NpoBepsieMoii nape, nHaekc Tuna bnln. /) sc kKOTOporo 60/blle, TO eCTb NPUOPUTET HUXKE.
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B.2 MopsigoK AeiicTBUI Npu MOAENNPOBAHUN

B.2.1 Ha noaroToBUTENbHOM 3Tane pacyeta napameTpoB pexuma CUCTEM TATOBOr0 3/1EKTPOCHAGXEHUA, kak no-
KasaHo Ha pucyHke B.1. popMupyloT rpaduk BuxeHNs noesnos cornacHo B.1.

padhmk ABMXKEHNA MOE3A0B MOAENMPYIOT B 3a4aHHOM MHTepBasie BpeMeHu oT TbaH A0 Tiou, MUH. B kaxXAbl Teky-
LMIA MOMEHT BpemMeHn [T, MUH. KOTOpPbI B 3TOM MHTepBasie U3MEHSAIOT C Wwarom AT, [JMH, peann3yoT npoueaypy nepe-
MelLleHNsA Noe3aoB B COOTBETCTBUM C rpadinkoM ABWKEHUS.

B.2.2 B ykasaHHOIi npouefype cornacHo pUcyHky B.2 uuknnuecku paccMaTpuBatloT BCe HUTKM rpadmka Linln, T),
n=1... Mof.no Bcem nytam yyactka f- 1 ... Mf.

Kanpgoit Hutke rpachuka Linlln, f) cooTBeTCTBYIOT 3/1eMeHTbl MaccuBa noe3gos Trns{n, /). KOTOPbIA cOfepXuT cne-
ayrouime napaMmeTpbl:
TeKyLLyl0 KOOpPANHATY pacnonioxeHus noesga Ha yyactke Tms{n. f) «L|, Kkm;
TOK 3/1EKTPONOABWXHOr0 cocTasa (Npy NepemMeHHOM Toke KoMMniekcHoe 3HavyeHune) Tms(n, f) -i0, A:
nHAekc 6nuxaiien ctaHuum no xody Asmxernns Trns{n, f) mNsx:
CYEeTUMK TaKTOB BPeMeHu cTosaHoK Trns(n. f) mC™\
npu3Hak ctosiHku noesga Trns{n, f) - ost.

PucyHok B.1 — AnropuTM pacuyeTa MHTerpasbHbIX nokasatenei
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Ha ware 1lumkna (CM. pucyHok B.2) no gaHHbIM paccmaTpuBaeMoi HUTKku rpadmka Linl n, f) npuHumaioT Tekylwme
3HauYeHnsa nHAekca Tuna noesja c, ykasarens HanpasneHus asmxeruns d, nHAekcos HavanbHoi WII v koHeuyHoi NsecTaH-
LuiA yyacTka ABVXeHMA noesga no hopmynam:

c = uUnwn, f) mc, d = LinTr{n, T) md. (B.9)
= UnTr(n. f) mN*. N, = LinTr{n. f) mNso. (B.10)
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B HauanbHbIli MOMEHT BpeMeHu mogenupoBaHua Ty = 7(ur) ans noesga Trns(n, f) 3apaloT HavanbHble yCnoBuUs
aswxeHus (warv 2, 3) no popmynam:

Trns(n. T) mCa - 0. Tms(n. t) mNsx = Ng/l. (B.11)

Ha ware 4 onpegensioT vHaekc Nb. COOTBETCTBYIOWMIA NOMOXEHNIO faHHOIO Moesfa Ha ocu BpeMeHu rpadguka
ABWXeHus, no oopmyne

Nb = Wt - Trns[n, I) mCs, * Ts(/Vsft, c. d). (B.12)

rae  — HOMep TakTa BpemeHu.
Howmep /][ TakTa BpemMeHu paccumTbiBaloT No gopmyne

Wt = TT/Ar. (B.13)
Ecnu noesg sbilwes 3a npegesibl yyacTka ABUXEHNSA, YTO COOTBETCTBYET YC/10BUIO
N, > Ts{NSB, c. d). (B.14)

TO NMpU3HaKy CToAHKN noesga Tms{n. f) most npuceanBaloT 3HaYeHne 2. 1 3TOT Noe3f B JanbHeNLLINX pacyeTax He YUnTbl-
BatoT (waru 5. 6).

Ha ware 7 gna paccmarpuBaemMoro noesfja NPUHUMAOT 3HAYEHWS KOOPAWHATbI PAaCMOIOKEHUS Ha y4yacTke
Tms(n, f) mL3, km. n Toka Tms{n, f) W3, A. Ha OCHOBE pe3yNbTaToB TArOBbIX pacyeToB NO hopmMmynam:

Tms{n. N = L3 = Tcb{Nb.c. d) u Lb, (B.15)
Tms(n. f) - /3 = Tcb{Nb.c. d) [ ] fb. (B.16)

[anbHeiwne [eiiCTBUA BLINOMHAKT, €C/IM M0e3] YXe [OCTUT 6vkaiweidl no Xof4y [ABWKEHWS CTaHuuu
Trns(n, f) mNsx. UTO NPOBepPSIOT Ha LWare 8 No ycnoBuIo

NbZ Ts(Nsx. c. d). (B.17)

Ecnu Homep TakTa BpemeHn WT MeHblle MomeHTa LinTi\n, f) mShed(Nsx. 1) oTnpaBneHns noesga oT ctaHumm N,
TO CYeTuMK BpemeHun cTosaHok Tms(n. f) mCii yBenuumsatoT Ha eanHumuy n npusHaky Trns(n. f) - osf npuceamsaloT 3Have-
HWe 1.4To COOTBeTCTBYET CTOSIHKe Moe3fa Wan OXMAAHWI0 BXoja Ha yyacTok (war 10). B npoTuBHOM cnyyas Ha ware 11
npuHumatoT Tms(n. f) - ost = 0 n Ans noesaa ycTaHaBNMBAIOT CeAyOLYy0 6anXKaiilyo CTaHLuo no Hanpas/eHUI0
ABWXeHns no hopmyne

7ms(n, /) mNsx = Trns{n. f) mNxx + Nd, (B.18)

rae Nd — war npupalyeHus nHgekca cTaHuuun, Kotopblii npuHumatoT Nd = 1 415 HEYeTHOro HanmpaB/IeHUs ABUXEHNUS,
Nd =-1 Agna 4yeTHOro HanpasneHus.

B.2.3 Mo 3aBepLlueHUN ONMCaHHO Bbille NpoLeypbl NepemMelleHns Bcex Noes3foB Ha JaHHOM Liare K cocTaBasaioT
MTHOBEHHYI0 pacyeTHYI CXeMy CUCTEMbl TArOBOrO 3/1EKTPOCHAGXEHNA U3 CXeM 3aMeLleHns OTAEeNbHbIX ee 3/IeMEHTOB,
NpUBEJEHHbIX B NPUNOXeHUU b. nocpeAcTBOM COBMELLEHUA UX BHELIHWX Y3/10B, K KOTOPbIM OTHOCATCSA:

- c6OpHbIE LWNHBI pacnpeAennTenbHbiX YCTPONCTB TATOBbIX NOACTAHLMIA N NOCTOB CEKLMOHUPOBAHUSA:

- TOYKV MOAKMOYEHUS K KOHTAKTHOW CeTu MyHKTOB napasnneslbHoro CoeAVHEeHNs KOHTaKTHOM ceTn, aBToTpaHcdop-
MaTOPHbIX MYHKTOB U APYTNX YCTPONCTB.

B KOHTaAKTHYI0 CeTb BK/OHAIOT [OMNO/THUTE/IbHbIE Y3/1bl, COOTBETCTBYOLWME TeKyleMy pacnosioxedunio Tms(n. f) - L3
noe3foB Ha yyacTke, Mpu3Hak CTOAHKM koTopbix Trns{n. T)  osf paBeH Hynto. B aTux y3nax 3agatot Tokm Tms(n. f) -/a co-
OTBETCTBYIOLNX NOE30B.

Hanpumep, Tok y4. A. B y3ne 4. nokasaHHOM Ha pucyHke B3. onpegensioT no doopmyne

lyd = 7ms(1. 1) - /,. (B.19)

roe 7ms(1.1) - — KOMMNAEKCHOe 3HaYeHne Toka NepBoro noesaa Ha nepsom nyTu, A.

Co6CTBEHHbIE CONpPOTMBeHUs Zp. Z~, OM. BeTBeli p. g pacyeTHol CXembl U B3aMMHOe CONpoTuUBAeHue Zpg. OM,
MeXAy 3TUMU BETBAMU PACcCUMTLIBAKT N0 hopMynam:

Zp = L7j, Zq = L,.r Zpq-= L_j, (B.20)
roe — COMPOTUB/IEHUSI KOHTAKTHbIX ceTeli NepBoro v BTOPOro nyTu. OM/KM, BbluucisieMble no hopmynam
(B.33). (b.34) (npunoxexune b):
£,12 — noJsiHoe CoNpoTUB/IEHNE B3aUMHOW UHAYKTUBHOCTU MeXAY KOHTaKTHbIMU ceTamu nyTeii. OM/KM. KoTopoe
BbluncNAT no hopmyne (6.35) (npunoxeHune b);
L; y — AnnHa yyacTka KOHTaKTHOW ceTu MexAy COCeAHVMMMN y3namu /.y. KoTopble COefMHEeHbl BETBbIO C CONPO-

TUBNEHUEM Zp. 1OM.
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TIL-A nc TN-6
OCBY) 0

1y7

TN-A. TM-B — TAroBble nogctaHumu. MC — NOCT CeKUMOHMpoBaHus; BY — 6asncHblii y3en

PucyHoK B.3 — MrHOBEHHAsH pacueTHasi CXeMa MEXNOACTAHLMOHHOMN 30Hbl CUCTEMb! TATOBOTO 3/IEKTPOCHAGXEHNS
nepemMeHHoro Toka 25 kB

AnuHy yyactka, Hanpumep L2— w - mex/lY yanamu 2 n 4 (car pucyHok B.3) paccunTbiBatoT no popmyne

1-2-* = | [Tms(1. 1) - L, - Ld | (B.21)
rae Trns(1. 1) Lj — koopAnHaTa pacnosioXeHus NepsBoro noesja Ha NepBoM MyTw, KM;
La — KoopAauHaTa pacnosioXeHus TAroBol noactaHumm TI-A. km.

ConpoTuBnenusa Zj, Zj. Z)0—Z13. Z18, Z,9, Om. BeTBell, COOTBETCTBYIOLMX HA PUCYHKe B.3 nuTalowmm nvHuam,
BbluMcnsAT no opmyne (6.26) (npunoxeHue b).

B.2.4 Tokv v HanpsxeHWs B MTHOBEHHOI pacyeTHOl CXeMe CUCTeMbl TAroBOrO 3/1EKTPOCHAGXEHNA onpeaensior,
HanpuMmep, MeTOAO0M Y3/10BbIX HANpPsKeHWI, npuBeAeHHbIM B B.3. Mpu ycnoBusx, ykasaHHbix B B.2.4.1—B.2.4.3. pacueT
CXeMbl NPON3BOAAT MOBTOPHO.

B.2.4.1 Ecnu gns Kakux-nm6o TAroBbIX MOACTAHLMIA NOCTOSHHOIO TOKAa MOJIYYEHO OTPULATENIbHOE 3HAYEHWUE Bbl-
NpsAM/IEHHOTo ToKa /,, NMoKasaHHOro Ha pucyHke b.1 (npunoxeHue B), TO pacyeT BbIMNOMHAKT MOBTOPHO, UCK/OYUB U3
CXeMbl BETBU COOTBETCTBYIOLLNX TATOBbIX NOACTaHLMWIA.

B.2.4.2 [lnA Tex TATOBbIX NOACTaHLMU MOCTOAHHOIO TOKa, Ha KOTOPbIX paboTalT YyCTPoicTBa perynnpoBaHns Bbl-
NPSAM/IEHHOTO HanpsXxeHus, ykasaHHole B 5.1.1.2 (npunoxexne b), npu nepeom pacyete 3HaveHne 3/C EO. B. n akBmBa-
NeHTHoe conpoTuerieHne R jA. OM. TAroBO NoAcTaHUUM NPpUHUMAtOT No hopMynam:

£0 = UcVv *TN = °-01- <B'22>
rge U, — 3afjaHHoe cTabunusnpoBaHHoOe HanpsixeHne Ha CO60pHbIX WUHAX pacnpesenutensHoro yctpoiicTea 3.3 kB. B.
Ecnu nonyyeHHbI B Xo4e NepBoro pacyeTa BbINPSM/IEHHbIN TOK /,fJaHHO TATOBOW NOACTAHLMN NPEBLILLAET MaKcu-
ManbHoe 3HadyeHue /dM. A. BbluncneHHoe no cdopmyne (6.6) (npunoxeHve B), TO BbINOMHAT BTOPOI pacyeT nNpu Apyrmx
3HaYeHNsAX napameTpoB TAroBOl NOACTAHLMU, KOTOPbIE MPUHUMAIDT MO hopmynam:

£o = Yto V JiTn = ~TMNM- (B.23)

rge Udo — HanpsixeHue XO/0CTOro Xofa Ha BbIXOfe CTaTUYeckoro npeo6pasoBartens As CUCTEMbI TATOBOTO 3/1EKTPO-
CHabXeHusi 6e3 yyeTa yCTPOWCTB perynnpoBaHus Hanpsxenus. B;

Ap — OTHOLEHNE HaMGONbLLETO ¥ HAUMEHBLLIEr0 3HAYEHWI BbINPSAMIEHHOTO HaNPSXXEHNUS XONOCTOr0 Xo4a, KOTo-

poe B 3aBMCMMOCTW OT Tuna ycTpoiicTBa perynnpoBaHna HanpskeHns BblYnCAAT no cdopmyne (6.2) nau
(6.3) (npunoxexwne b);

/?TMbl — 3KBMBASIEHTHOE COMPOTUB/IEHNE TArOBOM MOACTAHLMW B PeXUMe HanbosblIero BbIMPSMIEHHOrO Hanpsxe-
HUSA. Bbluncnaemoe no qopmyne (6.4) unu (6.5) (npunoxexne B). Om.
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Tok |hld, A, noHmxatowero TpaHcopmaTopa, NPUBEAEHHbIN K CTOPOHE BbINPSIMIEHHOTO HANPSHKEHUS, NPY YC/T0BUU
/dE€ /|  paccuuTbIiBalOT no copmyne

Atrf= A/ xT + 0p - \=1) VAr-b =un.ngo (B 24)

Mpw ycnoBun > /om ToKimd. A. BbIYMCAAIOT N0 opmyne
And = 'd (B-25)
Mpun OTCYTCTBUM YCTPOICTB PEryIMPOBaHUS HANPSHXKEHUSI Ha TATOBOW NOACTaHLMU TOK A. BblUACASIOT MO dop-

myne (B.25). B koTopoi npuHumatoT np = 1.

B.2.4.3 Tpu cuctemax TArOBOro 3/1EKTPOCHAGXEHNA NepeMeHHOro Toka MIHOBEHHYIO CXeMy paccumTbiBaloT utepa-
LLMOHHO NpU KOPPEKTMPOBKE Yr/10B 3a4aloLLMX KOMMNIEKCHbIX TOKOB B y3/ax.

Ha no6om ware h nrepauyun Tok ty,h, A B KaXA0OM y3ne / cxeMbl paccumTbiBalOT no hopmyne

V /1= Aw 608 Ybb * | Aw sin d h- (B-26)
roe — wmogaynb Toka Tms{n, f) W0 noe3aa, HaxogALWerocs B 3Tom y3ne. A;
p,/1 - yron ToKa *-
Yron<p,paccuynTbiBalT no dpopmyne
= o,n-1 + V>v/-1. (B.27)
roe — Yron KOMMJIeKCHOro HanpshxeHus Oyif>wWl B y3/ie I. pacCUMTaHHOro Ha npeablayLiem Lare.
Ha HauyanbHOM Lware utepauuv npuHUMarT
Py.0 = ®.0 = dan- (B-28)

roe cp® — yron toka Tms{n, () */3 OTHOCUTENIbHO HANPSXKEHNSA HA TOKOMPUEMHUKe. "
PacueTbl NOBTOPAIOT A0 TeX MOp. Noka 419 BCeX y3/10B / cxeMbl He 6yfeT BbINO/IHEHO YCNoB/e

b, 1= P M1l < 1- (B-29)

B.2.5 Ha gaHHOM lare K Mo pesynbTataM pacyeToB TOKOB B BETBAX MITHOBEHHOI CXeMbl 3ano/IHAT YACNOBbIe
paabl cnefyowmx 3Ha4eHuii TokoB. A:

- Ha BbIXOfe cTaTuyeckux npeobpasoBartenei 4N5 CUCTEMbI TATOBOTO 31eKTPocHa6xeHuns !a(k)\

- Harpysku NOHMXaKLWUX TpaHCopMaTOPOB TArOBbIX NOACTAHLMIA NOCTOAHHOrO Toka /mma(/);

- B BbIBoAax 27.5 kB TpexdasHbix TpaHCOpPMaTOpPOB TATOBbIX NOACTaHUWMA nepemeHHoro Toka 25 kB lafk).
14k).Lk))\

- B CeKUMAX pacLiensieHHbIX BTOPUYHbIX 06MOTOK 0fHOMa3HbIx TpaHcdopmaTopoBs /,k1(/c), /In1(/1). 7K2(A), /T K)
1 B oTcacblBalLWmx nMHnAX /,p(K) TArosbIx NOACTaHLMIA NepeMeHHOro Toka 2 x 25 kB;

- B 06MOTKax aBTOTpaHchopMaTopoB CUCTEMbI TATOBOrO 3/1€KTPOCHABXEHUS NnepeMeHHoro Toka 2 x 25 kB /A(J):

- B NMUTAIOLWNX NMHUAX TArOBbLIX NOACTAHLMIA N NOCTOB CEKUMOHMpOoBaHuA /d(K).

Mo pe3ynbTaTam pacyeToB HanpsHKeHWii y3/10B MTHOBEHHOW CXeMbl 3ano/HSAOT YUCIO0Bble psfbl CAefyloLnx 3Ha-
YyeHwuii HanpshxeHus. B;

- Ha COOpPHBIX LWMHAaX NUTAKOLWMUX IMHWNIA KOHTAKTHOM CeTU TAroBbIX NOACTAHUNIA LK),

- Ha TOKOMpUEeMHMKax 3/1eKTPONOABMKHOIO cocTasa kaxaoro noesga n Ha nytu / Ulr{n. f, k) Uy

3HaueHne HanpsxxeHus Uti{n. |, k) - U3, B. onpegensoT no gopmyne

Utr{n, . k) mU3 = Uyr (B.30)
rge U. — HanpskeHue y3na Cxembl, B KOTOPOM pPacnosioXeH fAaHHbli noesa. B.

BmecTe € yka3aHHbIM 3HaUYeHWEM HanpsXeHUs B YNCM0BOW PSS NOMeLlaloT TeKyLlylo KOOpAMHATY pPacrnonoxeHus
noesfa Ha yyactke Utr\n, f, k) mL,, kM, onpegensemyio no popmyne

utr\n, . k) mL3 = Trns(n. f) - L3. (B.31)
B.2.6 Mocne okoH4aHWA npouecca MoAennpoBaHus rpadvka ABMXEHUSA NOe3[0B Ha OCHOBE AaHHbIX YNCNOBbIX
PAA0B TOKOB U HaNpsXXeHWl paccunTbiBalOT MHTErpasibHble nokasaTenu pexvmMa paboTbl CUCTEMbI TATOBOrO 3/1€KTPOCHA6-
XKEHUS. yKasaHHble B 6.1. B COOTBETCTBMU C METOAUKOW, U3/TOXEHHON B pa3genax 8—10.12. 13.
B.3 PacuyeT cxeMbl 3amelleHnss MeTOA0M y3/10BbIX HaNpsXeHni

HanpsixeHus Uyr B. He3aBucKMbIX Y3108 / (6e3 6a3nucHOro) npu ux konmyectese Cy B Cxeme 3amelleHns onpegens-
10T Kak anemeHTbl cTonbua [I/yj n3 ypasHeHuns

INL = WL «™M - By, IM- (B-32)
raoe [Y”~] — maTpuua y3noBbix npoBogumocTeid YA. Cm./=1... Cy./=1 Cy
[ly] — cTtonb6eu 3agaHHbIX TOKOB lyi B y3nax. A;
LW p] — onpepeneHHas maTpuua coeanHeHuit;
1Ybm] — matpuua npoBogumocTeli BetBeid Y . Cm.p=1... Ce.q =1 .. CB(Ca— KO/M4YecTBO BETBEIi B CXEME);

[Ep] — cTon6eu 3agaHHbIXx 3[C BeTsell Ep. B.
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Matpuuy [Y”.]y310Bbix NPOBOAMMOCTE paccunTbiBaloT no opmyne

[T.1 =1UWp) [vw 1M 4. (B-33)
roe [M [ — TpaHcnoHupoBaHHasa matpuua [M [
B kayecTBe a/ieMeHTOB Mv onpefeneHHo matpuubl coegnHeHnii [M [l npuHumMaloT:
T ecnu y3en / aBnsieTCcs HayaslbHOM BEPLUNHOWN BETBU p:

ecnu y3en / ABNSETCA KOHEYHOW BEepPLUNHON BETBU p:
... €C/IN y3€eN T He CBA3aH HenocpeACcTBEHHO C BETBbLIO p.
MaTtpuuy Y up3JnpoBogumocTeli BeTBell paccunTbiBaloT no opmyne

("»1 =1Zpq]-\ (B-34)
rae [Zpg\ — maTpuua co6CTBEHHbIX U B3aUMHbIX CONPOTUBNEHWI Zpq BeTBel cxembl. OM.
Toku /p. A. B BETBSIX CXEMbI BbIYMCMAIOT KaK a1leMeHTbl cTonbua [)p\ no popmyne
=IVri K 1* [Ep])- (B 35)
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Mpunoxexne I
(pekomeHayemoe)

MeTopg pacuyeTta TemnepaTypbl Harpesa n 4ONYCTUMOTO ANIUTENIbHOro TOKa NpoBOAOB
KOHTaKTHOW ceTn n BO3AYWHbIX NUHNIA

1 PacueT TemnepaTypbl Harpesa nposoga

Mpu pacueTax TemnepaTypbl Harpesa NpoBoAa WCMO/b3YIOT YMC/OBON psAA 3HadYeHWit Toka B nposoge 1(k). A. ¢
Lwarom rno spemeHun AT. MUH.

CooTBeTCTBYHOLIME YNCIOBOMY psfy Toka 1(k) 3HayeHuss Temnepatypbl nposoga tn(k). "C. Ha KaxAoMm Lware K pac-
CUNTbIBAOT NO hOpMynam:

tn{k) = ta * 0O(fc). (r.1
0*) =ewntw + [0(*- 1) - «n»! exp (-AT/7TH). (r-2)
roe t0 — Temnepartypa okpyxatoLiero sosgyxa, 'C;
0[k), O(1- 1) — TemnepaTtypa neperpesa NpoBoJa COOTBETCTBEHHO HA JaHHOM 1 NpeALlWecTByOLWeM Wwarax pacyeta. "C.
Ha nepBom ware pacyeTtoB npuHumatroT 0(1- 1) =0 "C:
Man(*) — ycTaHoBMBLIAsICA TemnepaTypa neperpesa npoBoja B CTalMOHapHOM pexume. 'C;
MM — MOCTOSIHHAA HarpeBaHUs NPoOBOAA, MUH.

YcTaHoBuMBLUYlOCS TemnepaTtypy neperpesa BA”/c), "C. U NOCTOSIHHYIO HarpeBaHus 7MH. MWH. pacCuUuTbiBalOT NO
chopmynam COOTBETCTBEHHO:

I*{*)I? tr £ O

— 7 N — <r3)

r =. (r-4)
BO (/1 -y2</l)Naoar|

roe Ra — conpoTuBneHve npoBoa Npu Temnepatype okpyxatouiero Bosgyxa, Om/M:

en — noraowarpuwas cnocobHOCTb NOBEPXHOCTU MPOBOAA, KOTOPYK MPWU MNPOEKTHbIX pacyetax MpUHMMAlOT ANS
anNtoMVHNEBbIX U CTaneantoMUHNEBbLIX NPOBOAOB en = 0.6. AN MeAHbIX, CTanemMeHbIX, 6POH30BbIX NPOBOAOB
£n = 0-8;

£C — uWHTerpanbHasa NoBepxXHOCTHasA MNAIOTHOCTb NOTOKA COMMHEYHOro u3nyyeHuns Ec, Bt/m*;

Dn — pawnameTp nposoja, M;
hT — koathdbuuymeHT TennooTaaun ¢ noBepxHocTu nposoga. Bt/(m - "C):
/220 — conpoTuBneHue nposoga npu Temnepartype 20 "C. Om/m:
Ur — TemnepaTypHblii KOAhULMEHT aNeKTpuYeckoro conpotTmenenus. "C-':ar=0.0039 'C 'L
Cn — TennoemKkocTb nposoga. BT -c¢/(m - *C).
ConpotuenerHne RO, OM'M, npoBoga npu TemnepaType OKpyXalL,ero B03gyxa paccuntbiBaloT no popmyne

*, =%2m U + « (o - 20)L (r.5)
ConpoTusnexue . Om/M. npoBoga npu Temnepatype 20 'C BblYNCNAT N0 hopmyne
*20 = HO-3 rw. (r.6)

rAge rw — mnoroHHoe conpoTusneHne npoeoga. OM/KM. KOTOpPOe Npy cUCTEME TSATOBOTO 3/1EKTPOCHAGXKEHNS NOCTOAHHOIO
TOKa A1 MHOrONPOBO/IOYHbLIX NPOBLAOB NPUHUMAIOT PaBHLIM COMPOTMB/IEHMNIO rN3A. AN KOHTAKTHbIX NPOBO-
[oB paccuuTtbiBatoT no copmyne (b.13) (npunoxeHune B), npu cuctemax TAroBOro 3/ieKTpocHabxeHnsa nepe-
MEHHOro Toka onpegenstoT no gopmyne (6.20) (npunoxexue b).
[vameTp Dn. M. KOHTaKTHOTO NPOBOAA PACcCUUTLIBAIOT NO hopmysie

On = 0.5 ¢ 10-3 (A + H) K1 u3H. r.7
rae A.H — CcOOTBETCTBEHHO LWMpuHa u BbicoTa nposoga no NOCT P 55647—2013 (nyHKT 5.1.1), Mwm;
KPTH — KO3(P(PULMNEHT yMEeHbLUEHNA pacyeTHOro AnameTpa M3HOLWEHHOro npoeoga. [ns npoBogoB 6e3 n3Hoca

KO u3H = 1.00- Mpwu nsHoce 15 % nnowagm NONHOrO ceveHns pacoHHoro nposoga kO v = 0.91. chacoHHOro
oBasIbHOro nposoga /[ ux = 0.94.
KoadhpuumeHnT Tennootgaum hv BT/(m "C), c NOBepXHOCTV NPOBOAA ONpeAensioT kak CyMMy COCTaBASOWMNX Te-
nnooTAaun BCeACcTBUE KOHBEKTUBHOIO TennoobmeHa h, n tennosoro usnyyenus hn, Bt/(m «"C), no choopmyne

= JKk + Jin. (r.8)
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KoathpununeHT Tennootgaum /1,, Bt/(m «'C), 3a cueT KOHBEKTUBHOr0O Tenaoob6meHa npu ckopoctn VO BeTpa ot 0,5 g0
5.0 M/c BK/IIOY. B NONEPEYHOM HanpasfieHUN K NPOBOAY paccunTbiBaloT no popmysne

hK=0.356 n X (¥, Dn/v)°'56a, (r.9)
rae X — koadphuuymeHT TennonpoBogHoOCTM Bo3gyxa, BT/(m -’ C);
V — KUHemaTtuuyeckuii KoadphuLNEeHT BA3KOCTH BO3ayxa, M2/c.

KoathpuumeHT TennonpoBoAHOCTM Bo3ayxa X, BT/(m - "C), n kuHemaTunyeckunii KoadphunueHT BA3KOCTU Bo3gyxa V,
M2/c, paccunTbiBalOT N0 hopmynam:

A =242 w10-2 + 7.2 m10-5 *cp. (r.10)
v = 132+10-5+ 9.5 « 10-8 /cp. (ri1)

B cdopmynax (I.10). (I.11) napameTp tcp. *C. aBnseTcs cpeAHeli TemnepaTypoil Mex/y NOBEPXHOCTbIO MPOBOAA U
oKpy>atoLeii cpefoii, KOTOPbI C UCNO/Ib30BaHNEM 3HAaYeHNs TemnepaTypbl npoBoga M(k - 1) Ha npeAbligyLiem Lware Bbl-
yncnsaT no hopmyne

fcp = 0.5 Up (k - 1) + tB). (r-12)

KoadhpuuneHT Tennootgaum hn, Bt/(m -'C), BCneAcTBue TEMIOBOIO U3y4YEeHUS paccUnTbiBalOT No hopmyne

5.67r itO (273 »<(/1- 1)Y* | 27371.|4

h = (r.13)
@ [ 100 ) 1 100 )

T0e en — W3Ny4alolas cnocoGHOCTL (CTeNeHb YePHOTLI) MOBEPXHOCTH NPOBOAA, KOTOPYIO NPW NPOEKTHbLIX pacyeTax npu-
HUMAIOT 4151 a/IIOMUHUEBLIX U CTaneasloMMHIEBbIX NPOBOAOB cv = 0.6. AN MefHbIX, CTalleMeAHbIX, 6POH30-
BbIX NPOBOAOB «1 = 0.8.

TennoemkocTb Cn. BT -c/(m -"C). npoBojAa paccunTbiBaloT no popmyne

cn = ¢, + TXcer- (™ >
rae mT. mct — macca COOTBETCTBEHHO TOKOMPOBOASLLEN YACTU U CTANIbHOTO cepAeyHvKa (Npu ero Hannuum) B 1 m npo-
BOJA. K;
cT,cCl — ypenbHas TeNJ0eMKOCTb COOTBETCTBEHHO MaTeprasia TOKONPOBOAALLEN YaCTu U CTaNbHOro cepAeyHmka
nposoga. BT «c/(kr ¢’ C):
390 i ANA MeAn 1 6POH3bI;

Ansa antoMuUHnA,
ANna ctann.

r.2 OnpegenexHve JONyCTUMOTO A/INTeNbHOMO TOKa NpoBoAa

JonycTumblii anuTensHblli (20 MUMH. 1 6onee) Tok NpoBoa /aa,. A. paccuuTbiBaloT No opmyne

/pon (r.15)

rge 401 — pgonycTumasi AnuTeNbHasa TeMnepartypa Harpesa nposoja, "C.
KoathpuuneHnt Tennootaaun /1,. Bt/(m <’ C), BbluncnsawT no popmynam (I.8)—(r.13) npu TemnepaType nposoja
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Bubnuorpadus

[1] MpaBuna TeXHMYECKOI IKCNyaTaLum xenesHbix opor Poccuiickoli ®efepauyun (yTeepxaeHsl Mpukasom MuHuctep-
cTBa TpaHcnopTta Poccuiickoit ®egepaunmn ot 21 aekabps 2010 r. Ne 286)
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YAK 621.331.006.013:006.354 OKC 29.280 OKMM 318531

KntoueBble C/I0Ba: CUCTEMbI TSTOBOTO 3/1EKTPOCHAGXKEHWSI, KOHTAKTHas! CeTb, TAroBble NOACTaHLMKY, CUMIOBbIE
TpaHcopMaTopbl, CTaTUHECKME NMPeo6pa3oBaTesiv, 3/1EKTPOMNOABUXHON cocTas
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