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1. Beenenne.

HeobxomaMocTs CO3NABMA METOAMYECKOr0 AOKYMEHTA, ONpEACIAIOIEro
BHIOOp napamerpos orpanuaureneif 110-750 kB B 3aBHCHMOCTH OT YCIOBHM HX
NpHMEHEHUA JAnA 3amuTel obopyaosanua 110-750 xB oTr rpo3oBeX H
KOMMYTaIlHOHHEIX NepeHANpsKeHuid, 00ycnoBnesa ciey0MuMy IpaIHHaMH:

* B PoccuH 3aBOOB NpPEKpaTUId BRITYCK pPa3spAAHHKOB, Mepeiat Ha
BBITYCK  OIpaHMYMTENIeH — nepeHampakeHMd — HeqmHedumix — (OIIH),
OT/IMYaIOMMXCA OT PaspASHHKOB OTCYTCTBHEM HCKPOBBIX IPOMEXYTKOB M
BEICOKOH HEIMHEHHOCTHIO padodux pe3HcTopoB (BApHCTOpPOB). JHEPred,
KOTOpasA IOrjomaercs OrpaHMYMreseM NPU KOMMYTAUMIX, IPO30OBEIX H HMHRIX
BO3JCHCTBHUAX B PA3MYHEIX pexuMax (MOBEIOEHHA HANpKeHHs B paboyux
peKHMaX, KBa3sKyCTaHOBUBINMECA U PEIOHAHCHAIC NepeHANPAKECHHA) HE NO/DKHA
OPEBOCXOMUTh HOPMHPYEMYIO IUIA HEro BeqmuquHy. B OpoTHBHOM ciydae
HAaCTyIIacT HapyIICHHE TEPMHYCCKOM YCTORTHBOCTH M NNOBPEXKACHUE aNIIapara.

» B macroammuii MoMeHT B PoccHM B anexrpudecknx cerax 110-750 xB
npuMeHxorct OlIH pazmaguerx ¢upM, NpOH3BOMANMX HX KakK Ha OCHOBE

COOCIBEHHEIX  KOHCTPYKTOPCKAX pelmeH#H, Tak H [0  JIHIEH3HAM
MEXIYHAPOAHEIX 3JIeKTpOTeXHHueckux KxoHnepHoB. Kommnexraima OIIH

OCYIeCTBIIsAETCA BapHcTOpaMu Pa3IU9IHBIX [IPOX3BOULTESIEH, C
OTVIKYAXONIMMHMCA KO3(pPUIHEeHTaMH HeJMHEHHOCTU.

Hostomy OIIH pasHEIX Opon3BOZUTENEH, UpEeAHA3HAYWCHHEIE JUIA
OPHUMEHEHMA B OJHOM KJIacCe HaOpAXEHUA, HMEIOT XapaKTePHCTHKH HECKOJIBKO

oTdqaronHecs apyr or apyra. [Ipm stoM pax ¢upM uMeer B CBOCH
HOMEHKNAType OO0 HeCcKoAbKo THmoB M Moaupuxamuit OIIH B omyiom wiacce

HANPSKEHUA.
Jqa rToro 4grobs: OIIH BrnomHan csou (QyHKIHMH [0 3aWUTE OT

nepeHanpsizkeHud obopynosauua 110-750 xB u ne nospexaancsa, HeoOXoMHMO
OOpEAc/IMTL BO3MOMXHEIC BO3ACHCTBHA B MECTC €ro YCT4lOBKH H B

COOTBETCTBMH C HMMH BHIOMPATh THII M HApaMETPHl anIapara.
Heyder Bcex BO3MOXHEIX BO3AECHCTBUH ABHWICA NPHYMHON IOBPEHKIAECHHA

psajga QIIH B cersix 110-750 xB.

Hacrosmue "Merompaeckie yka3aHui 110 IPHEMCHEHHIO OrpaHiaMTeNeH B
anexTpudeckux cerax 110-750 xB" (manee Vkazaums), onpeneisioT BHOOD
THIA ¥ OCHOBHBIX HapaMeTpoB orpamvamrencit B cerax 110-750 xB ¢ yuerom
CxeM M pexHMOB paloTH, peneidHOH 3amMTel H OPOTHBOABAPHHHOH
aBTOMAaTHKH, a Takke HaJeXHOCTH pabora 3nekTpoobopyAoBaHHA H

KOMMYTaIHOHHOH aImapaTyphl.

METOAHYECKIE YKIIGHHA 110 TIDHMCHEHWO OrD3HMYHTENER B 3neXTpiRecknx eTrx 110-/750 kB



IHopsnox neicrsuit nmpu Bmbope OIIH, nanoxeHH®BIE B  HACTOAIIHX
YxasaHusax, MOXXET NpUMeHAThCA npH Beibope OITH imoboit gupMmet. B xagecTse
copaBouHoro mareprana B IIpunoxenmax 2-6 npuBelieHbHl OCHOBHBIC
xapakrepucTuk OIIH, sninyckaeMbix pasmMuHEIMH DPOH3BOAUTENAMH KO
cornacosaiusiM ¢ PAO "EDC Poccuu” TEXHHYECKHM YCIOBUAM. &

K wuavany 2000r. PAO "E3C Poccun" pexoMeHROBAHbLI K NPHMEHEHHIO IO

COrflacoBasHbLIM TeXHHUECKM ycnosiam OITH crenyromnx Gupm: ‘
JAQ "Pennkc-88", 3AOQ CII "ABb-Y3TM", Q00 "TaBpuna-3jeKrpHx” H HacTb

Homenknatypet HIIO "Dnexrpoxepamuka” (exmodas AOOT "KD3").

Knome atux dupss  ua Teppuropun Pocoun sanumaiotes nponssoactsom CIIH
110-750xB: AO "Mockosckuit anexrposason”, 000 "Ad-Ilonumep”, Siemens
11 Gec Alcthom.

4  Meroguyeckine yKa3iaHHsa 110 NPHMENEHIIO OfDIHHWTENEH & InexTpryeckix cerax 110-750 k3



OCH0BHEE NOIOKEHIR

2. OcHoBHBIC IOJOXKEHH .

Orpanuaurens nepeHanpsoxeHuil genudeinsiii (OIIH) asnsercst oauuM u3
OCHOBHEIX JIEMEHTOB IIOACTAHIMY, ofecneunBaromuM 3aumTy obopyaoBanus
pacnpegeyrenbHoro ycrpoicrea (PY) M JHHMH OT KOMMYTAUHOHHRIX U

IPO30OBEIX NEPCHANPAKESHUHA.
Hacrosmne VYxazanua npeanassHa4eHs! QA HCHOML30BAHUS JIEPCOHANIOM

HPOEKTHRIX M 3KCIUTyaTaUMOHHBIX oprasuzammii. PAO "EOC Poccun" #u
AQ-3Hepro AN OIpenacieHMA XapaKTepucTHK H BeOOpa OO HHM THOA
OrpaHHYKTE/d NEPEHANPDKCHUA O YCJIOBHAM ero paboTsl B 3aMaHHOH TOUKe
anekrpayeckoid cetn 110-750 xB npu mnasosoli 3aMeHEe PpPa3pAJHHKOB,
TEXIIEPEBOOPYIKEHUM, PEKOHCTPYKLMY H NPOSKTHPOBaHMH HOBRIX PVY.

Hacrosmme VYkasanuga He pacnpocrpamnorces Ha s8ubop OllH,
YCTaHABNKMBAaEMBIX HA JIMHMH JNCKIpoNepeaayH IapajuleJbHO IHpiIdHIaM
H30JIATOPOB JUIA 3aIUTHl M30JAIMH JIMHUHM OT KOMMYTAIHOHHEIX H IpPO30BRIX
[IEPEHANTPSKEHHIA.

B macrosameM MOKYMEHTE HCIOOIB3OBAaHA ClNEyIOMAS TEPMHHOJIOTHA (Ha
aHINTHUCKOM A3BLIKE DPHBEACHBI HA3BaHHMA TEPMUHOB, HCIOJL3YEMEIE B
Marepuaiax M3IK u 3apyOexxHuX pupM ).

2.1. Haubonrmee pabouce HanpsxeHHe cetd ((asdoe), onpenenAerca B

coorseTcTBiM ¢ ["OCT 721 1 1516.3. O6o3nauemue — Uyy.
2.2. Haubonenoii ypOBeHb HANPAXKEHUA CeTH B TO4Uke ycTanosky OIIH B

HOPMAIBHEIX pexmMax — (maximum system voltage — Uy) — nHaubonemee
3HaYEHUE MACHMCTBYIOIIEro (Pa3sHOr0 HAOPKEHUS NPOMBIINUICHHOM 4acCTOTEHL B
HOPMAIBHEIX pexkuMax B Touke ycraHopkd OITH. Onpenenserca kak
HauOo/bIee BO3IMOXKHOE (Pa3sHOE HAOP/AXKEHHE CCTH, IIONYy4YEeHHOE Ha OCHOBE
3a8MEepOB HITH pacdeTos no {1] it pexxHMoB CYT09HOro MUHHMYM3 HArpy3kH BO
BpPEMA JICTHEr0 MHHMMYMA C Y9€TOM BEIBOAA B PEMOHT CPEACTB KOMICHCAIMH
PEAKTUBHOH MOIIHOCTY Ha noacTaduuu. O6o3navenue — Uy, xB nefcrs.

2.3. QmuremsHo jgomyctumoOe pabodee HANPAKEHHE OrPaHMIdUTE —
(continuos operating voltage — U;) — HauGonbuee 3HadeHME AEHCTBYIOLUEIO
HAMPOKEHHUS [TPOMBIIUICHHOH 4acTOThl, KOTOPOE HE OIpaHUYECHO HOIro MOXKET
OBITh NpUIIOKEHO MexAy BhiBoaamu orpaHuuHresa. Ob6osnadenue — Uyy, KB
JeicTs.

2.4, BpeMe&HHO AONYCTHMOE NOBLINECHHE HANPKCHHA HA OrpaHUYHTENE —
Haubonkmee ACHCTBYHOMEE 3HAUEHHE HANPAKCHMA, KOTOPOE MOXKET OBITH
IPHIIC)KEHO MEXAY BEIBOAAMH OFpPaHHYMTENINS B TEYEHHME 3aXaHHOTO
M3rQTOBHTENIEM BpeMeHH 0e3 coxpalueHus ero HOPMHPYEMOTO CpOKa CITyxOhl.
O6o3navuenne - U,,,0, KB AeicTs.

METOLHNECIG® YKIIGHHA NO NDAMEHERINO OFPIHHYKTENSH 8 INeNTpHYecKkHX CETRX 110-750 x8



COCHOBHLIE MTOI0NEHHA

2.5. HomunansHoe (pacuerHoe) HampsokeHHe orpamudanrens - (rated
voltage — U,) — HauGonpllee JOIMyCTHMOE ACHCTBYIONICE 3HAYCHHE HaITPIOKEHNA
MpPOMEBIOINEHHOH dYactorsl Ha BeiBomax OIIH, wucnoneszyemoe npu paboumx
HCOBITAHHAX M OlNpeaensiomee ero pabory nNpH KBasHYCTAHOBHBIIHXCH
nepenanpsoxeHusx. O6o3navenue - U,, kB aeiicrs. Ilo cranmapry MOIK 994

OIlH pgomxHbl BRIACPKMBATL 3Ty BenwudHy B Tedenue 10 ¢ mocne
npeaBapHTeasHOro Harpesa Jo 60° H Bo3AcHCTBHA 2-X HMITYJIBCOB TOKA,
COOTBETCTBYIONIMX KIACCY YHASNBHOH JHEProeMKOCTH  JAHHOro THNA
OI'PaHHYHTEJIA.

2.6. KoMMyTaltmOHHEIE NEpEeHANpAXKEHHA — NEPeHANPsOKCHUT, CYIIEeCTBY-
I0OOIHE BO BpEMA NEpPexXOMHBIX NMPOUECCOB NPH KOMMYTALMM 3JIEMEHTOR CETH,
CONPOBOXAAIOUIMX BHE3ANMHOE H3MEHECHME €€ CXCMBI MM  PEXHMA.
O6o3nagenue — U,, kB Maxkc.

2.7. KBasuycranospuBmHecs (KBa3sUCTALHMOHAPHEIE) NEPEHANPMKEHHA —
(temporary overvoltage — TOV) — nepeHanpsxeHUs, BO3IHUKAIOUIME I[IOCIE
OKOHYaHHA [IEPEXONHOr0 npouecca npu KOMMYTALHM 3JIEMECHTOB CETH H
CYIIECTBYIOIIHE O TEX IOP, MI0Kka He OyAyT yCTpaHeHsl CeIUANEHBIMHY MepaMH
HIH camoycTpaHensl. Obo3nagenue — Uy, kB acticts.

K 3TuM nepeHaupmKEeHHAM Takcke OTHOCATCA PE3OHAHCHBIE U
deppOpe3OHaHCHREC MIepEHANPLKEHNA Ha OPOMRILUIEHHON YacToTe, HHU3IMMX M
BRICIHMX TapMOHMKaX, MNEPEHANPDKEHHI ¢ MeQIeHHO M3IMEWTIomeics
BCJICACTBHE 3aTyXaHUA WIM U3SMEHEHUA TapamerpoB cucteMs! (Hanpumep, J31C
¥ HHAYKTUBHOCTEH reHepaTOpOB) 9aCcTOTOH HIH aMIUTMTY 0.

2.8. Ocraioueecs HaIpAXKEHUE IIpH HOpPMHPYEMOM TOKE
KOMMYTAUHOHHEIX NEpeHaAupPAXEHHH — HAOpPAKEHHe Ha OrpaHHdHTeNIe [PH
HOPMHPYEMOM TOK€ KOMMYTAUMOHHEIX mnepeHanpsxeHwi. O003HageHHe -

Uoerar, KB Maxc.
Hopmupyemas d¢opma Bonuer mMmnoyneca Toka — 30/60 mMxc, mabo

1.2/2.5 Mmc.
2.9. Ocraomeecs HanpsoKeHne TP HOPMHUPYEMOM TOKE TPO30BBIX
IEPCHANPAKEHHH — HaNpMKCHHME Ha OrpaHuduTeNlec [OpPpH  NPOTEKaHHH

HOPMUDPYEMOI0 TOKAa rpo3osoix nepenanpsokxeHuil, Ob6o3Hauenne — Usenn, KB

MAaKC, TOK B KA.
Hopmupyemas ¢opma Bonusl Toxka B Poccun # no crangapry MOK -

8/20Mmxc, HopMupyeMile aMmiyTy el — 3, 5, 7, 10, 15 u 20 KA B 3aBUCHMOCTH OT

KJ1acCa HAaNpPsKEHUA OTPAHUYMUTEIA.
2.10. DOHeproeMkocTb OrpaHHYUTENA — JHAYCHME SHEPrHH, MOTJIOMaeMoH

OrpaHHMHTENIEM B TIEPEXQMHOM NpOLEcCe.

6 METOTHYECKHC YKAIIHHA N0 ITDHMEHEHNO OrparmynTencd 8 anexTpmnsecxnx cerax 110-/30 k8



OCHOBREIE NOIOKCHHA

SHeproemkocTh QIIH onpezxemercﬂ o  OOHOMY  HOPMHDPYEMOMY
HCTIBITATEIBHOMY HMOYIILCY ToKa.'

IHEProeMKOCTh OrPAHMYUTENIA ARNACTCH XANAKTEDUCTHKOH, oTpaxaoneil
COBOKYIIHOCTE BO3JCHCTBUH HA HEro B Pa3siIMYHBIX PEXKUMAX NPH HAUPXKEHHUAX
Bolme Uy,

2.11.Knace sneproeMkoctd OIIH xapakrepusyercs sendauHOR yaeJBHOH
nornomaemod sHeprumu x/x Ha 1kB nomunameHOro nHanpsokenwa (Uy) din
JUTHTENBhHO AomycTHMoro pabogero nanpsokenus OITH (Uy,.)

2.12. Tox cpabareiBaHMA MPOTHBOB3PHIBHOIO YCTPOHCTBA — 3TO 3HAYEHHE
TOKa OgHodasHoro wiH TpexgasHoro (OONBIIEro HX HHX) KOPOTKOro
3aMelkanuAa (I, KA), OpH KOTOPOH HE NPOMCXOAMT B3PHBHOIC Pa3spyLICHU
MOKPHIOKYA OrpaHMauTens. ECNH NOKPHIUKA OrpaHHUMTENs Bce Ke Oyaer
OBPEKACHA, TO €€ JIEMEHTHI OJLKHRI HAXOMUTCA BHYTPH HOPMUAPYEMOHK 30HEL.

! Hopmupyembie @OpMa K ANHTEALHOCTb BOJIHLI TOKA:
- HI1IO "Jnexrpokepamuka” — 1,2/2,5 Mc;
- 3AD"Qennxc-88", O00"Taspuna-Inexrpux”, OO0"AD-TIoaumep" — npamoyrosib-

Has IAUTENbHOCTBHIO 2 MC,
- CII 3A0 "ABB-YOTM" — npaMOyronbHas ANUTEALHOCTBLIO 4 MC K 2 MC.

8 7
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BOOp anexTpiseoce Xxapaxrepucriix OfTH

3. Boi6op anexrpuaeckux xapakrepucrak OIIH.

K OCHOBHRIM mnapamMerpaM OrpadMuuTeNIs OTHOCATCA: Hauboanlnee
IHTEBHO J0ImycTHMOE pabouee HanpsokeHHE, HOMHHANMBEHOE HAlPSKCHHE,
KIacC  3JHEProeMKOCTH, YpPOBHHM  OCTalOMIErocs  HANpPMKEHHS  IpH
KOMMYTAIMOHHOM M TPO30BOM MMITYJIECE, BEMHYHHAZ TOKA CpalarTniBavis
NPOTHBOB3PHIBHOTO YCTPOHCTEA, MTHHA IYTH TOKA YTEYKH BHEIIHEH H3OJISIINH.

YyuursiBad, aro Bubop OITH mpousBoiuTes cpefy anmapaTtoB PasiIHYHBIX
QHPM ¢ CHIHHO OTNMYAIOUWIHMHCA XapPAKTEPHCTHKAMH, PEKOMECHIYETCA CHadala
npogecTd Beibop no mi. 3.1 u 3.7., 90 B paAne cirydaes MO3BOJIHT OTCEATH 9aCTh
IIPOH3BOAUTENEH, 2 33TeM IMPON3BOAUTE BEIOOp B COOTBETCTBUH C ImI. 3.2.-3.6.

3.1. Buibop Haubonvwezo OnumenvHo o00nYyCMiuMozo pabouezo

ranpayxcenun QIIH.
3.1.1. HaubGonsmee mmrrensno nomyctuMoe pabodee Hanmpspxerme OITH

OOSKHO ObITL He Hinke Hauwbonsmero pabogero HampsoxeHHA cetd  (U),
nopmupyemoro 'OCT 721.

3.12. Ecnu U, 6omsme wm pasro Uy, To BHEOHpaoT Omoxaifmee
bombmee 3nauerue U,y

3.1.3. lloBrimuenyn  HanpsoKeHMSA, BO3HHKAIOIMME NPH  ONEPATMBHEIX
NMEPEKINOYEHHAX MM ABAPDHHHBIX PCXIMAX, YYHTHIBAXOTCA B COOTBETCTBHM C

n3.3.
3.1.4. Bo Bcex cnygasx Jid DNOBHINEHMA HAAEXKHOCTH BnIOMpaloT

OrPAaHHYIHTEMH ¢  HanOoJBIMHM JUIMTEIFHO  JOIYCTHMBIM  pabodyuM
pampsoxeHueM (Upe) HE MeHee, ueM Ha 2-5% Bbime HauOOJIBIIErOo YPOBHA

HanpsKeHus ceti B Todke yctanoBkd OITH (Uy..)
3.1.5.1Ipy  BO3MOXHOCTH  YCTOHYUMBOro CYIUECTBOBAHMA  BBICIIHX

rapMOHHK B HOPMaIbHBIX pexxumax B Mecre ycrtaHoskd OIIH mocrynaror
cnegyrouniM 06pasom:

- €CJH H3MEpPEeHBl aMIUTMTYAbl HanpsDKEHHH OCHOBHOH YacTOTHI M
rapMOHHKM, TO HaHOONSIIHI YPOBEHb HANPAXKEHUA CETH B TOUKE YCTAHOBKHA

OITH B HOpMasIbHOM pesKxUMe IPHHHMAIOT PABHLIM UX CYMME.
- €CNMY aMIUTMTY[a CAapMOHHMKH HEM3BECTHAZ, TO HaHOOJBIIWI YpOBEHE

HapsDKEHUs ceTH B Touke yctaHoBkd QOI1 B HopMansHOM pexxiMe NMPHHUMAIOT
paBHEIM 1,1 oT HauGonsmero pabogerc HanpsXKEeHHI CETH.

3.1.6. YcroiuuBoe cymecTBOBaHME BHICIIHX FAPMOHHK B CETH BO3MOJXKHO B
CHEXYIOIMMX CAYqasnX:

- Ha MOACTAHUHAX INEKTPHIECKOH CETH, NPUMBIKAIOMMX HEITOCPEACTBEHHO
WIH uepe3 KOPOTKHE JIMHMH K TMOJACTAaHIMIM C Ipeobpa3zosaresiMHU
IHOCTOAHHOI'O TOKA;
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Bailb0p 3NEKTPHYECKHX XTPAKTEDHCTHI OfTH

- B MOCIEABADMMHMIX pedMMax nuTaHua TYMHKOBRIX [IC ¢ peslcTHBHOI
Harpy3koif (ocserurenpHOM, HarpeBateApHod H T.M.) Mensme 0,1 or
HATYPAIbHUA MOIIHOCTH (Pyar), [IEpPCAaBaCcMOH 10 MUTAIOLICH JIMHHM UTHHOH

180-350 xm. HaTypansHy0 MOIMHOCTE JIHHHH ONPEACIAIOT 110 bopMYyJIe:
PHﬂ"t‘= UZHGM/ zh (l)
rae Z; - BOJIHOBOE COOPOTHRJICHHE JIMHHM TI0 MnOpAMOM INoche-

A0BATCIIBHOCTH.,

3.2. Buibop knacca snepzoemrkocmu OITH.
3.2.1. IIpaxrugeckuM KpHTEpHeM OLEHKH 3HeproeMkocTn OITH sasaserca

€ero  cnocoOHOCTP  NPOMycKaTs  HOPMHPYEMBIE  MMOYJIBCHI  TOKa

KOMMYTAl{OHHOIO HepeHanpsxeHua 6e3 norepy paboanx Ka4ecTs.
B rexnmueckoii mHGOpMauHd WM 1Y NpoU3BOAXTENN OORIYHO NPHBORAT

3Ha9YeHUE YHCNbHON 3HeproeMkoCTH B Kk Ha 1 kB HOMHHaIRHOrO HIH
reJbHO  gonycraMoro pabodero raapsoxends QOIIH. Tax xax pasmama
MexILY Uy U Uy Y OOIBIIMHCTEA NPOH3BOAUTENECH COCTABILIET OKkono 25%, 10
OPH  OAHHAKOBBIX  3HAYECHUAX  YACHBHEIX  3HEProeMKOCTEH  ITOJHEIE

HEProeMKoCTH OyayT oTnHIaTsca Ha 25%.
IlosToMy 18 CpaBHEHHMA XapaKTEPUCTUK M aHaM3a TEPMHUYECKOH

ycroiuuBoctd OIIH pasimaHeIX npou3Bomuresiell K COBOKYIHOCTH BCeX

BO3NEHCTBHI HCRONB3YIOT OOIQYIO 3SHEPrOECMKOCTH OrpaHmqyre/il. JHAYCHHA
sHeproeMkocteii OITH 110-~-750 xB, BenryckaeMsbix no cornacosaHHbiM ¢ PAO

"ESC Poccun" TexHuuecKdM YCAOBUAM, OpuBeAcHE B IIpunoxerusx 2-6.
Ilo 3HeproeMxoCTH BEITYCKAEMEIE OIPAHHYMTEH JEAAT HA HECKOIBKO
kaaccoB (cM. Tabm.1).
Tabnuya 1.

Knaccsl 3neproemxocrn OIIH
YensHas
3HEeProeMxocTs U, ,

kJx/xB

AMIINHTYAQ

HPAMOYTONBHOTO TOKA 15 50_300(450-600 | 900-1000 | 1200-1350 | 18001900
IIUTEJIEHOCTRIO

2000 mxc, Al

naco poopraammm | 1 | 2 | 3 | 4 | 5

lAmnnu'ryna HCNLITATEALHOTO MMuyabca Toka 1,2/2,5 MC Mam npamMoyronbHOrO
IUIMTENbHOCTLIO 4 MC Ha 25-30% MeHblle.

METUANYECKHE YKIFIAHHR 110 NPAMCHEHIEO OITPIHHHHTENSH 8 INCKTPHEQatx CETRx 110-750 x8



Bai60p anexTpmrrecion Xxapaxrepmwcr OfTH

J22. C ysenudeHueM Kiacca 3HEproeMkocTd croumocts OIIH
Bo3pacraeT. [IpH OTCYyTCTBHMH CHELHMANBHBIX YKa3aHWii 1o BEIOOpY Kiacca
IHEProeMKOCTH BhIOMparoT Han0o0JIee IKOHOMUIHEIA H ITPOBOAAT €0 MPOBEPKY

Ha COOTBETCTBHE YCIIOBUAM 3KCIUTyaTauuu no nm.3.3.-3.7.
3.2.2.1. Ilpu BO3IMOXHOCTH BO3HHKHOBEHHA NEPEXQOHOro pe3oHaHca (NpH

OTCYTCTBHH BeIKMIOYartesneift Ha cropone BH, xommyrampax Onoka momawma—
TpaHcgopMaTop) Ha 2-#f wm 3-i rapMoruke (Cm n.3.3.5.), np4 YCTaHOBKE B
ceraXx 110 kB ¢ 9actiaHO pa3s3eMieHHBIMH HeEHTpalsiMH TpaHC(POPMATOpPOB
(cM.11.3.3.6.) orpaHMYIMTENH RO/MKEH HMETh 2HEProeMxkocTs He Hibke 4,0-4,5
kJ/KB HOMHHANBHOrO HANPSKEHNA.

3.2.2.2. Ilpu ycraHoBke OrpaHHYMTENs HA IOYHTOBBIX KOHACHCATOPHEIX
Oarapesx unM KaOenbHBIX HPHCOSIMHEHMAX 3HEpPrHd, nornomaemast OITH,

MoieT OblTh paccuuTaya no gopmyJe:
1
W='E[(3"U~-p-)2 -(-J'z-xl,ZSxU,m)zL (2)

rae:
C - emxocTs Oatapeu umH xabens, O,
Uep — aMmuryzna HauOOMBIIEro IUIMTENBLHO AOmycruMoro pabouero

HaupsbkeHua ¢aza-zemid, kB.

3.3. Busibop OIIH no ycaosuam paGomsl € K8a3uyCMAHOGUEIILXCS
PedNcuUMax.

3.3.1. BpiOpaunsiii orpaHmaMTEeNs NPOBEPAETCS HA COOTBETCTBHE €TI0
BPEMEHHBIX OONYCTHMBIX NOBBIUIEHUMY HANPAOKEHHH KBa3HYCTaHOBHBIIHMCA
NEepPEeHaNPAKEHMIM IIPY pPalIM4HEIX BHOAX KOMMYTAIMH ¢ Y9J€TOM BpEMEHH
ACHCTBHA penedHOH 3amuThl, JIMHEHHON B NPOTHBOABAPUHHOH aBTOMATHKM.
HopMupyeMbie TeXHUIeCKUMHY YCIIOBHAMM 3aBHCHMMOCTH Uy, OT HX JOIyCTH-
MOH JUIHTENBHOCTY NPHBOANTCA WIHM B TaOMHYHOM BHIE A1 Pa3lAIHEIX BpeMeH
(Ilpunoxxexust 3, 5) Wiy B BHAS JHMHEHHBIX 3aBHCHMOCTSH "HaNpsOKCHHE
NPOMBILUICHHOH 4acTOoThl-BpeMa” B momynorapudmugeckom Macmrabe. Ilpu
3TOM pAAd NMPOU3BOAMTENEH IPHBOAMT TaKUe XAPAKTEPUCTHKHY Kak JUIA ciIyyas ''c

MPeABapUTE.ILHBEIM HAarpyKeHHeM' armapara KOMMYTAalHOHHBIM HMIYJ5COM
(npamasn A puc.l—4 u puc.6,7), coorserctayromumM 3Heproemkocty OIIH, Ttak u

2 ~
HeoOxoaiM0 uMers BBHRY, WYTO HEKOTOPHIC NPOH3BOAMTENH B TY YKa3bIBAIOT
HEBO3MOXHOCTDL NPHMEHCHHA BLITYCKAEMOrO annapaTa B TAKUX CXeMax BBUAY ero ManoH
sneproemiocti (Hanpumep, AGOT Kd3), a nexoropsle — ver (Hanpumep, Q00 "Tanpuna-

Snexrpux”).
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Babop 271eXTpiec i XapaxTepicriue OFiH

0e3 nmpeaBApHUTEIBHOIO HArpYXKeHHA KOMMYTALMOHHEIM HMOyJIhcoM (TIpsaMas

B puc.1-4 u puc.5).
3.3.2. PacdernsimH Qi oOOpeacicuuA Uy AB/LDOICA CIAEAYIOOMAE
HITH

KOMMYTaIMU:
3.3.2.1. Jlna orpaEnuuTeNel, YyCTaHaBAMBAaEMBIX HA UIMHAX

TparcopMaropax (asrorpaHcgopmaropax), koropsie mo cxeme OPY He
KOMMYTHUPYIOTCA BMECTE C JIMHHCH, MM KOMMYTHPYIOTCA ¢ JIMHHEH [UIKHOH HC
bonee 50xkM, onpeaemOMMMHU ABJLRIOTCA KBa3HYCTAHOBUBIIHECA NEPEHANPSDKE-
HMA Ha HENOBpeMACHHHX ¢dasax npH HecumMerpuiInoM K3 Ha mmHax
noacraHuH, llepenanpsokeHHsa B 3TOM ChOydace ONPEAC/LIOT JHOO myTeMm
pacdera no coorBercrByIomeH nporpamme, mubo mo Ilpunoxenmo 10, npu
ITOM Zyxg K Zyxo ONPEACHAIOT KAK SKBHBAJICHTHEIC CONPOTUBIICHHR A
ONpEeReJICHH TOKOB TpexdaszHoro H ogHogasHoro K3 #a mmnax. Tax xak npH
3(pheXTUBHOM 3a3eMJICHMH HelTpars oTHomenue Zyw/Z, <3,0, To B aTOM
caydae Uy <1,4Us,.

3.32.2. Jna  orpaHHYMTCNeH,  YCTAHABIIMBACMBIX  HAa  JIMHMH,
IOYHTUPYIOINEM  pPEaKrope Ha JHMHMH WIH H3  [IPHCOSAHHEHHRBIX
HENOCPEACTReHHO K muHuH (6€3 BHKmogaTeneii) TpaucopMarTopax:

- TpexdasHoe OFHOCTOpPOHHEEe OTKmo4YeHHe oxHodasHoro K3 Ha

OPOTHBOMON0XHOM KOHIIC JIHHAN,
- Tpex¢a3HOe OOHOCTOPOHHEE OTKMOYEHHe JIHHHM 1OpH JACHCTBHU

aBTOMATUKH NPEKPAINESHHA ACHHXPOHHOIC X013,

- HENOJIHOQASHEIE  PEXHMElI  OOHOCTOPOHHEro  BKIOYEHASd  HIIH
OTKJOOYCHUA JIMHUU ¢ HNOAKIOYEHHBEIMHM K HEH MYHTHPYIOIMUMM pPEAKTOPaMY,
aBTOTpPaHCPOPMATOpPaMH HIM TpaHCcopMarTopaMH. K 3ToMy ciydaio OTHOCHTCA
Takoke HENOJIHO(}A3HOE BKUIOYCHHE WIM OTK/NOYEHME JHHMM IIPH BBIBOAE B
PEMOHT MM OTKa3€ JIMHEHMHOr0o BHIKIIOYATENA Ha IMOACTAaBIMHM C
BRIKIIOUATE/LIMM, echad npa Ageidcreuy YPOB mwmm no pexuMy JIMHMH
OTKIOYAKOTCA BCE CMEXKHBIC NPUCOSOUHECHMI, B TOM YUCIE H HA OoJsiee HU3KOM
HaNpPKEHUM aBToTpaHCcdOpMaTopa HIHM TpauchopMaTopa.

Hanbompmmme «Ba3sHyCTRHOBHBINHECA [MEPEHAUPAKEHHUA OblBAIOT B

HECHMMETPHYHEIX PeKHMaX:
~ OJHBOCTOPOHHEro OTKIIOYEHHA HecuMmmerpuuyHoro K3 Beneacrsue

KaCKaQHOI'0 AeHCTBHA PEIICHHLIX 3aLIHUT;,
- HerosHodasHoOro BKMOYEHHA M OTKIOYEHMA JIMHUM, B TOM YHCIE H C
yyetoM Jgeicteua YPOB, BcnexncrBue oT1kasza $a3  KOMMYTHPYEMOrO

BEIKJLIOYATEIIA.
3.3.3. 3HauyeHUsl KBAa3sHYCTAHOBHBIIMXCA NEPEHANPAKEHHH YKa3aHHLIX B

m.3.3.1. 1 3.3.2. pexumos onpeaermOT MO0 OYTEM pacyera 1o

COOTBETCTBYIOIIMM HporpaMmaM ¢ ucnojb3oBanuem [IOBM, mubo, mpu ux

OTCYTCTBMH, IIyTEM pacdeTa B COOTBETCTBHH ¢ MeToaukoit [Ipunoxenus 10.
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Bar60p anexcrpireacix xapakrepscrik OfIH

B TMpunoxenuu 8 u na 3asucuMocTax puc. 8-11 npuBeaeHnl 3Ha9EHHA
KBa3HyCTAHOBHBINHXCA IEPEHANPAXKECHUH, ONpeAcIEHHbIe A CICTYIOIMMX
CITy4acB:

- MpH OTKMIOUYEHUH OAHOGA3HOro koporkoro 3ambrikanus (K3) Ha koHue
BJI 500 kB B 3aBMCHUMOCTH OT JNHHL! JIMHMH, NapAMETPOB IHEPIOCHCTEME! H
9UCJIa BKIIOYCHHBIX HIYHTHPYIOIMUX peakTopos — Tabmma 1 Ilpunoskenus 8;

- Opi HENOMHOMA3HMX KoMMyTaumuax Ha Jjunuax 500 a 750 kB c
INYHTHPYIOINUMHY peaxTropaMm — Tabnuua 2 IlpunoxeHnua §;

- nmpd HenomHodasHeIX pexumax Jumamit 110, 220, 500 u 750 xB ¢
TpaHchOpMaTOpaMH MIM aBTOTpaHCpopMaropaMH Ha KOHuIe — Tabmuma 3
Ilpunoxxenusn 8.

IIpu yctanoske OIIH B Toukax, He BXOAAIIMX B pacYeTHHIE CIydyad
[Ipunoxenns 8, HCNONB3YIOT NPHBEJCHHEIE TaM YKAa3aHHsA IO MHTECPIO/UILAK M

KCTPAnoMALMHA HMCIONIMXCA Pe3yIbTaTOB.

3.3.4. JUmrenbHOCTh CYIIECTBOBAHMA KBAa3HYCTAHOBHBIIMXCA IEpEHANp-
KE€HHH (ty) 3aBHCHT OT BHJA YCTAHOBHBINEroCA PexuMa.

3.3.4.1. Jlna xoMMyTauMH OZHOCTOPOHHEro OTKMOMeHHA ogaodasnoro K3
NPHEUMANOT JUTHTENLHOCTD KBAa3HYCTAHOBHMBIIMXCA NEPEHANPAKCHHH pasHOU
BpeMEHH KaCKaqHOro OTK/MOYCHHA JIHHHMH 10 €€ KOHNAM ITPH JEMCTBHU NMEPBEIX
U NOCHEAHMX CTyNeHed JIMHEHHEIX H TpaHCOpMATOPHBIX PENCHHBIX 3aIMT.
3HadYeHHE CpemHeidl JMTENBPHOCTH KB3a3HYCTAHOBHBIOHUXCS NEPECHANPMKCHUH B
3THX pexrmax — 4.0 c.

3.3.4.2. Ilpx 1tpexda3HOM OTKIOMCHHM AaCHUHXPOHHOI'0 X0Ja BpeMi
CymzCcTBOBaHMA pexuMa — orT 0,5-1,0 ¢ nopu agelficTBHu BTOPOH CTYNCHH
aBTOMATHKH OT NOBRIMIEHHMA HANPOKEHUA ¢ YCTaBKOH no Hanpmxeawo 1,2-1,3,
no 5-10 ¢ npu neiicrsun ee neppoi crynenu ¢ ycraskoi 1,1 or Ug=U, / V3.

3.3.4.3. Ina 6ecroxoBoii nay3sl OQAIIB mHHHH ¢ peakTOpaMH, EO BpeMi
KOTOPOM Ppa3BHBAIOTCA PE30OHAHCHEIE TMEPECHANPKEHHI, HX UTHTENLHOCTH
[IPHHHMAETCA pasHOM 1~2 ¢ B COOTBETCTBHM C BHIOpAHHOM T1ay30H.

3.3.4.4. Ilpy nenoarO(dasHBIX KOMMYTAIHAX JHMHUH C MONKIIOYEHHBIMH K
HeH TpaHchopMaTopamMn WM aBTOTpaHCcHOPMarOpaM¥ MINTENHGHOCTE pPerKyMa
IIPHHMMAETCA paBHOH BPEMCHM ACHCTBHA YCTPOWCTBA pe3epBHPOBaHMs OTKa3a
BeikTrovareneit (YPOB) unu 3amunTh oT HenepexmoueHus $a3 4 KOMMYTAlluU
BBIKITIOYATEJIEH, IEHCTBYIOIMX OT PE3CPBUPYIOIIKX 3aLIUT.

3.3.5. Ina cxeM, B KOTOpPLIX JTHHHUA MOXKET KOMMYTHPOBAThECA BMECTE C
aBTOTPaHC(OPMATOPOM W TpPaHCHOPMATOPOM, YIMTHIBASTCA BO3MOXKHOCTE
BOSHHKHOBEHMA MEUICHHO 3aTYXAomKX konebanui HanmpsskeHHs (IIEPeXOXHbli
pe3oHaHC Ha 2-i MM 3-¢H rapMoOHHKE), B TOM 4HCJEe H B HENONMHO(PAIHEIX
cxeMax. YC/OBUEM HX HOsBNAeHHA ABJAeTcA O/M30CTh pPacyeTHOR YacTOTHI
CBOOOMHEIX KONCOaHMii B CXeMeE NpsAMO¥ NMOCIIEHOBATC/ILHOCTH, ONpEAcIIeMOR
o |2] unu lipunoxemno 10, x ABOKHON WM TPOMHONH OT NPOMBINUIEHHOWH.
Obnactes 3aMETHOro NPOABNEHMA apMOHMK JIEXXMT B Tipeaenax OTK/IOHEHW

12 MeTogneckne yxaianna 1Q NPHMEHEHO OrPIHHYHTENEH B anexTpideoaw cerix 110-750 k8



Bribop anexrpsriencx xapaxrepxcriie OfTH

JacTOTHI ¢BOOOMHBIX Konebanuit oT -20 xo +10% or nmpoMEImEeHHOH YacTOTHI.
BpeMmsa cymecTBoBaHMA HAOCTHrAST OT HECKOABKUX JECATHIX JO0JEH A0
HECKOJNBKHX CEKyHA WIM JaXKe MHHYT M TeM Oonblue, 4eM ONHXKE 4acToTa
CBOOOMHEIX KONIeOAHHI B YKA3aHHEIX NpeAcnax K JBOWHOHK H MEHBIIE aKTHBHEIC
NOTEPH B CxeMe (TOABKO B AKTUBHBIX CONPOTHUBJICHMAX JIEMEHTOB CCTH M LeneH
notpedureneit). [Ipu Mankix Dorepsax H yacrore cBoOOAHBIX KOcOaHMH, O9CHD
6ru3KOH x ABOMHOR MnH TpoiHOHR (+5%), BO3MOXKEH YCTOHYMBLIA PE3OHAHC HA
2-i niH 3-eif rapMOHMKe.

Bo3MOXHOCTS BO3HHKHOBREHHSA H JUIHTEJIBHOCTL 3aTYXAQHI1 NEPEXOAHOro
Pe30HaHCA HA BHICMHX TC3pMOHMKAX 3aBHCUT OT BEIHYHHLI aKTHBHOIO
CONPOTHUBIEHHA JHHHUM, BEeIHYMHHI M yJUICHHOCTH OT IMIHH HIH
TpanchopMaTOPOB, NHTAOIMMX  JIHHHIO, PE3HCTHBHOR  HArpy3kd B

3HEProcHCTEME.
B cxemax, mMTaeMBIX OT BRIINGICHHBIX 3aBTOMAaTHKON TIEHEpaTopoB, H

CYMMAapHOH akTHBHOH (pe3sHcTHBHOM) Harpy3kod Mensme 0,05 oT HaTypajJbHOM
MOILHOCTH B HOCJCABApPHHMHEIX PeXKHMax BO3MOXEH YCTOHYHBHIH PE30HAHC Ha
2-0H wm 3-eif rapMOHHKE ¢ YCTAHOBMBIIMMHCA TICPECHAIIPMKCHUAMH He Oonee
1,4-1,6 Uy,

Jna onpenenenyda BO3MOMNCHOCTH BO3HUKHOBEHUA NEPEXOIHOrOo PE30HaHCa
Ha 2-H Wi 3-H rapMOHHKE PacCYMTRIBAIOT YACTOTHHIE XaPAKTEPHCTHKH CXEMEI
cornacHo IIpunoxkesmo 10.

Bemrinay HanpsoxkeHHA IIPH IIEPEXOMHOM PE30HAHCE HA BBICHIMX
rapMOHHKaxX MOXHO ydecth, Jobasmsta k Uy puc.8-11 semrauny 0,30 B 30ne
JUMH JiHHH 75-250 xM, BpeMs CYIIECTBOBAaHMA TAKOro peKHMMa NPHHHMAETCH
pasHeIM 0,3¢, 0,5¢ u 0,7-0,8¢c coorsercrBento i muamid 110-154, 220-330 u

500-750 kB. Ilpy cuMMeTpHIHOH KOMMYTAIHHM JIMHUH AHANIOrHYHBEIEC YCHOBMA

YIUTRIBAIOTCA U1k uymaH JJuHAE 150-350 xM.
B0 Bcex Ciiy4dadX BO3MOXKHOIQ HOABJIIEHHUSA BBICIUMX FAapMOHHK PEKOMEH-

OyeTcs TPHMEHATh OrpaHHMuHTeNH ¢ 00jee BHICOKHM 3HAaucHHEM HauOOoJmIIero
JUTMTENIBHO A0UyCTUMOro pabodero HanpsxeHusa Judo Oojiee BEICOKOro xjiacca
3HeproeMkoctH (HanpuMmep, OIIH cepun Exlim xnacca P wnu T).
HenosnHogasnsie KOMMYTAlHM IHHHH ¢ NOAKIIOYEHHEIMH TpaHcdopMaTo-
POM WIH aBTOTPAHCHOPMATOPOM MPH OTKa3e BEIKIIOYATENCH MEXy JNHHHEH U
TpancpopmaropoM B cxemax OPY "keagpar", "rtpeyronbHHk", "MOCTHK",
"oguHapHai cucreMa e, "mMHBI-TpancdopMarop”, "nonyropHad” TpedyroT
IIPUMEHEHHA oOorpaHuHuMTesnied ¢ 0OoJjiee BREICOKHM 3Hadye€HUMeM HauOOJBLIEro
JUIHTENILHO OOIMYCTHMOro pabodero HanpsxeHuUA mibo Gonee BBICOKOro xjiacca

IHEProeMKOCTH.
33.6. B cerax 110 xB ocoOnM cioydacM ABAACTCA HENQIHOGA3HaA

KOMMYTalMs JIHHHH ¢ HDOOKJIIOYCHHBIMH K HeEH TPaHCOPMATOpaMH C
Pa33eMIICHHBIMH HeHTpasaMd Ha otaembesix [IC npu coxpaHeHHH
3(peKTUBHOrO 3a3eMiieHHsd HeHTpauu cetH. Haubonee wacro venonrogasHele
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Baa60p InexTpsmeckmx xapaxrepscrix Of1H

KOMMYTAlUHH BOHHKAIOT NPH 0TKa3ax (a3l BRIKIIOWATE/A NPH BKIIOYEHHH HIH
OTKIIIOYEHHUH JIMHHM TOJIOBHEIM BHIKIMOYATENIEM, pexxe — IpH 06phIBax [poOBOHOB
¢a3sl BJI wiH ee otmaek, eslfiaicHyy nuieoB Ha aHKEPHBIX OMopax M T.1. B
3TOM  CJIy4yae BO3HHUKAIOT [IOBLIDICHHS  HAUpPsOKCHHA, OOYCJIORIICHHEIE
MOCACAOBATENIBHBIM BKITIIOUEHHEM HHAYKTUBHEIX CONpPOTHUBJICHUI
HaMarHHIMBaHHA (pa3 TpaHcopMmaropa M eMxocTH oOopsaHHOK ¢asul BJIL.
Bemrauna 31X nOBRIMICHME BanpKeHH MOXET ORITh AOCTATOYHQO BHICOKOIA.

Ha puc.12 npusesensr o6o6menHsie 3aBHcHMOCTH (B 0.€.) ¢asHoro
HanpsbkeHMa Ha nudud Uepp M HanpsokeHMA HA HelfTpamu tpaHcdopmaropa Uy
OT TOKAa HaMarHW4KBaHug Tpadcgopmaropa [, ¢ paszeMncHHON HEHTPANBIO NPH
obpriBe ¢asel 2roit MuHMH (oTnaiiku oT Hee). [lapamerphl 3aBHCHMMOCTH
NPHBEAECHLI B 0.€.. HANpPOKEHHA - TIO OTHOWIEHWI0O K HOMHHANLHOMY
HaOPsOKECHHUIO TpaHcHOpMATOPa H TOKA IO OTHOMEHHIO K HOMHHAIBEHOMY TOKY
HaMarHUIHBAHHUA TpaHcopMaTopa (TOKY XONOCTOro X0Aa).

ITo AByM TOYKAM CTPOAT 3aBHCHMOCTH HANPHKEHUA HAa €MKOCTH JIMHHM
U ajn, paccuuThiBas ee 3HaUCHAA 10 dopMyne;

U¢n= pr X I-M/YXLXU(:}H,O.& (3)
roe Y - yaensHas IIPOBOAHMMOCTS JIMHHM [0 HYNEBOH MNOCIEHO-
BaTEJIBHOCTH, CHM;

L - jmmna mann, xoM;

IEH — HOMHHANBHEIH TOK HAMarHUIHBAHUA TPaHCGOpMATOPOB, A;

[, — HOMMHANBHEIA TOK HAMArHMYMBAaHU4, O0.€. [0 OTHOMEHHIO K
HOMMHHAJIbHOMY TOKY TpaHcdopMaTopa, 0.€. — u3 puc.12;

Uopy— HOMHHANMBLHOE HaNpsoKeHue TpanchopMaropa, KB.

Ilepeceyenue nocrpoernoi npaMoit U ¢y ¢ 0600meHHBIMH 3aBHCUMOCTA-
MU Upn Aaer 3HageHHe YCTAHOBHBINErOCA IEPEHANPAKEHHA Ha JIMHHH H
COOTBETCTBYIOMIEE €MY 3HAYEHHE HANPOKeHHA Ha Heirrpam Un.

OTH NnepeHanpa:KeHHs MOTYT CyIIeCTBOBATh HECKOABGKO d9acoB. lloatomy
N0 3aBMCHMMOCTAM "JONMyCTHMBIE HANpsokeHHs - BpeMs (puc.l-7) i
nmurensHoctd 10000 cex (¢ ygeroM yCIOBMiIi Ipo303alMTBI) OIPEAEIAIOT
3HaYEeHHUE BPEMEHHO JOIMYCTHMOIO HAPAKEHHA Uy,

Ha tynuxoseix noacranmusax 110 xB 6e3 obciy:xuparomero nepcoHana
NPH HATMYHH TPaHC(OPMATOPOB ¢ HOPMaNBHOM H3oauueil Helirpanu no 'OCT
1516.3-96 (cm.1.3.5.1.) u ¢ pa33eMneHHOH HelTpamsio B a3ax pexoMeHayeTcd
ycTaHasnuBath OIIH B 3aBHCHMMOCTH OT UIMHB NPHMBIKAIOMEHR TUHUH. 3TO
MoryT OmiTh, Hanpumep, OITH cepum Exlim 3A0 CII "Abb-Y3TM" wm
apyrux pupM ( 3A0 "Qennxc-88") ¢ aHaNOrHYHEIMY XapaKTCPHCTHKAMH:

- ipu anuHe ceeinie 10 kv — Hanpumep, OITH cepuu Exlim T-162;

- Ipx autHHax 5 — 10 kv — Hanpumep, OITH cepuu Exlim Q-144;

- npH wrHHax 1,5 — 5 km — vanmpumep, OITH cepun Exlim (3-132

- Ipu nHax xo 1,5 kM — OITH cepuu Exlim Q-108.

14 METOAHYECKHE YKIZGHNS 110 NPHMEHCHWO OTDIHNYHTENEH B8 INEXTPex cerax 110-750 k8



Boi00p INEXTPHYIEXKHX XPIKTEpitcTiik OfIH

Bo Bcex octanbHbiX cny4asx sBeibop OITH ocyniecTBasiOT B COOTBETCTBHH
C INPHUBEASHHOU BBLIIE METOQHKOM.

Ad npuBedeunmx soune Tiiios Ol npoBoasT NpoBepKy o 1.3.5. 4 3.0..
Ecnu 51tH yenosua He BHnonmpaiorcs, To Bubupator OITH cinenyiomero knacca

IHEPTOEMKOCTH C TEM K& HOMMHAMLHBIM HANPAXKECHHEM.
3.3.7. IIpr ycraHOBKe OrpaHM9MTesid Ha IMHAX PY WM HMX CEKLHAX C

MCKTPOMArdHTHEIMH TPaHCOPMAaTOPAMH HAIPAXKEHHUA H BRIKIIOUATEIAMH C
JOCTAaTO9HO OOJBINMMH BeAMIHHAMH €MKOCTEH IIYHTHPYIOMMMHK €ro KOHTAKTH
(BBb, BBBK, BBEY, MMO, BMT), npoussoasr pacder pe3oHaHcHuX Uy
cornacHO [9] u BmOupaior cpexcTBa MX orpanmdeHMA. [lonyueHHble B 3TOM
caygae Uy He YIUTBRIBAIOTCH NPH BRIOOPE OrpaHHIHMTENA, TAK KAK ONACHE! LA
Bcero obopynosanus OPY.

3.4. Bostoop nomunansnozo vanpaxcenur OIlN,

3.4.1. Onpenenennsie BEIIIE BEJIHIHHB! KBA3HYCTAHOBHBUIUXCA HanpsKe-
Hutdi (Uy) ¥ COOTBETCTBYIOIIHE HM JUIHTEIBHOCTH (ty) CleayeT CONOCTABHTH C
XapaxTepHCTHKOH "NOBHIICHHE HANPAKEHHA — BpeMa" A ¢iaydad ¢ "npeasa-
PHTCIBHEIM HAarpyXeHHeM 3depracit” it BOpaHHOro THIIA OrpanuydTelLA.

H3 scex morydeHHBX 10 1.3.3. KBa3HYCTAHOBHBUINXCA HANPAXKECHUH M KX
wyrensHocTed  BuOuparor HavbGonbmee Uyp H  COOTBETCTBYIOLUEE €MY
3HaREHHE ty), d TaKKe HAHOOMBIIYIO0 UIMTEIBHOCTh KB33HYCTAHOBHBIOEIOCAH

HAaupsHKCHHUA tys M COOTBETCTBYIOMEE ¢if 3Hagenue Uy,.
[Io 3aBucumocTr "pOmycTHMOE HOBBHIMICHUE HANPKCHUA-BPEMsA'W Clydasd

"C npenBapHTENBHRIM HArpyxXeHUEM sHeprueil' onpezentior mif ty; H tyz
COQTBETCTBYyIOIMUME uUM 3Hadenua Ty ¥ T (3HadeHue Uyyy B OTHOCHTENIbLHRIX
emquAHIax ). [To AUM pacCOHTHIBAIOT 3HAYCHUA HOMMHATBHOIO (WIH JUTHTEIIBHO
nonyctumoro pabovero) Hanpaxenna OIIH kax:
Uu =Uy /Ty, kB,
Up=Uyn/T,,xB (4)
At Haubonswero u3 nomyueHnnix 3Havenuit U, # Uy, B Texuudecxux

ycnosuax (win [Ipunoxeswix 2-0) WA paccMarpHBaeMOro TMNAa OrpaHHYHTENLS
HaxoaatT omuoxkaiiiiee Oonbiiee 3HaYeHue HOMBRHaNBEHOro HanpsokeHwsa OIIH U,

H COOTBETCTBYKOULlee €My daHbonepumiee pabovee IMTENBHO JOIYCTHMOEC

HanpsxeHHe Uy, -
3.4.2. OnpenejsmoT OJOCTATOYHOCTh mnapaMerpoB BeIOpaHHoro OIIH

ycaoBpaAM paboTkl B KBa3UyCTAHOBHBIUMXCA PpCKHMAX, ONPEAECNCHHBIX B

COOTBETCTBUM C I1.3.3.
JU1s 3TOro ONPEeae/AioT BPEMEHHO AONMYCTHMYIO MIHTEIIBHOCTD lyyoi JULA
Bcex (0T 1 g0 n) nosyveRRHIX 1A JNAHHOH TOYKH B COOTBETCTBHH C IL.3.3.

KBa3sHYCTAaHOBHBIINXCA NEPESHANPAXKCHUH.

METOZHNECKHE YKA3IHNA 110 NPHNCHEHW0 OIPIGHAVHTENS 8 AneXTphvecknx ceTix 110~720 k8 15



Bsr00p nexrpiriecxrce xapaxrepueriie OfIH

3.4.2.1. B cityyae OLeHOUYHEIX PACUETOB tspoi ONPEACIITOT IO 3aBHCHMOCTH
"AONYCTUMOE NOBHIIUEHHE HANPAXKEHHA — BpeMA "

- UIA cny4dad "C NpeaBapHTENBHRIM HarpyXeHHeM JSHEpPreTHYeCKHM
umnyinscoMm” it OIIH ¢ yaensHo#M sHeproemkoctsio He 6onee S kJx /kB Uy

- Jana cinydad "6e3 npemsapuTeabHoro  Harpyxemma" mia OITH c
YASJBHOH 3HeproeMkocTeio Bmme 6xJx/kB U,

3.4.2.2. B cuyvasx, korua U,=U, (pesoHancHbie cxeMB BO30yXIeHMA
BBICIIMX FAPMOHMK, CAMOBO30YXKACHHE ICHEPATOPOB, HENOIHOPAZHLIE PEXKHUMEI
BkynodeHHs (otkmiodenusa) BJI ¢ IIIP u T.0.) oueHounmit pacuer tauo
IMPOH3BOJIAT 110 3aBHCUMMOCTH '0€3 OpeABapHTEILHOIO HarpyxkeHHA' . B atnx
coydaax, a Taicke npu cpaBHedHuM OIIH pasasix TAmOB  pexoMeHayeTcs
HpPOBOAMTL YTOUHEHHBIM pacyeTr cornacHo Ilpunoxenuio 11.

Ilpy 3TOM, ecnH y DPOM3BONUTENA OTCYTCTBYET 3aBHCHMOCTL 'Oe3
OpEABAPDHTE/ILHON0 HArPYKCHMA 3HEPreTHYECKMM HMMOYJILCOM', MOXHO
NMOCTYTIHTS CJAenyolUM o0pasoM:

- €CIH ecTb HeoOxomuMaa 3asucuMmocTs 1A OITH apyroit dupmer
(Harpumep, "ABB-Y3TM"), npu onuaakosoit yaensHO# sneproemkoctr OITH
HMCIIONB30BATh €€

- OCYHICCTBIIATEL NMEPEXOX OT 3aBUCHMOCTHM "¢ HpPeABapUTEIBHLEIM Harpy-
KEHHUEM IHEPreTHUSCKHM HMNIyabcoM’” (3aBHCHMOCTh A) K 3aBHcuMocTH "6e3
NPEeABapPHTEIbHOrO HArPYKEHHA SHEPreTHYECKHMM HMIYNECOM~ (3aBHCHMOCTE

B) ysenuaupas 3HAYCHU tgy0;, NOTYIEHHBIE C 3aBHCHMOCTH A .
- gia QIIH ¢ ynenpHO# 3SHEProeMkoCTsd R0 2,5k D/kByorsmamuore

mampoiesax OITH B O pa3 B quamasone BpemeH no 100 cex, B quanmasode BpeMeH

ceermue 100 cex — B 3 pa3a;
- g OIIH ¢ 6onsuieii yaensHo#i 5HEproeMKocThio B 6 pas.

3.4.3. Ecrmi B TeueHne 1-2 d9acos noapAd BO3MOXHO HECKOJBKO
KOMMYTauuMii H NOSBAEHHM  KBa3sHYCTAHOBHBIUHXCA  TEpEHANPAXKEHUH,
NPOHCXOAUT YcKopeHHoe coxpaiuenne pecypca OITH. Ero yuMThHIBAIOT myTeM
[IepecyeTa BPEMEHHO [JOMYCTHMOM IHTENBHOCTH TEKYWEro BO3JeHCTBHA
IepEeHANpPAKEHHA C YYEeTOM BCEX NIpeanaymux cpadatesandi (or 1 g0 m),
HMEBIUMX MECTO B TCUCHME ITHX 2—3 9acoB:

m
Uronk™ tamok X (]T Ety k-1/ tnﬂnk-l) » GEK (5)

tionk — HOIMYCTHMOE BpeMsa TEKyINero BO3ACHCTBHA NepeBanpaXKeHUA Ha
OrpaHMauTeNb, ceK (tront = tayol );

tanok — HOPMMpYEMasA AOMYCTHMAA MUINTEJBLHOCTh TEKYIUErO BO3ONCHCIBHA,
DOSTy9€HHAA B COOTBETCTBHH ¢ 1M.3.3.4., cek;

tyc — peanbHasn JUINTEIBHOCTS JaHHOTO BHAA BO3AEHCTBHA, CEK .
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BodO0D IREXTPHYYEIHX X3PAIKTEDHCTIK OfTH

3.4.4. Beibpannoe 3HaueHue Uy, CHUHTAETCH YOOBJIETBOPHTCIBHBLIM, €C/IM

BRIIIOJIHAIOTCSL CNEAYIOMIHE YCIOBHA:
Laxoi (tnﬂrnn) ~ lyi (‘5}

Hna cxeMmM, B KOTOpPHIX JIMHHA MOXET KOMMYTHPOBATECA BMECTE C
aBTOTPAHCHOPMATOPOM MJIH TPAaHCHODPMATOPOM INPHHUMAIOT Cleaylomue
YCIIOBHA :

- U1 OGCTY>KUBAEMBIX HOACTAHLMH toyoi (tromm) > 3600 cex

- JU12 HEOGCITYKHBAEMEIX TIOACTAHLHI tayoi (taomn) > 11000 cex

3.4.5. [Ina seiOpanoro Ttuna OIIH rmpoBepsrOT BEINOJIHEHHE YCIOBMIL
m1.3.5.-3.6.

3.5, Onpedenenue 30WUMHOZ0 YPOSHA  02pAHuUNEMENR  BpU
KOMMYMAQUUOHHBIX NEPEHANPANCEHIUNX.
BriOpanHelil BRINE TUN OrpaHUYMTEN OPOBEpPAETCA Ha ofecrneyeHHe HM

TPeOyEMOro 3alHTHOrO YPOBHA KOMMYTAIIMOHHLIX NEPEHANPKCHHH.

3.5.1. DBemuayHa KOMMYTAaIlMOHHBIX IIEpEHANPAKEHMNA  OnOpeleiser
3HQYEHNE OCTAOIIEroCcsa HaNpPUKEHHA HA OrpaHHMYUTENE, KOTOPOE AQJLKHO OBITH
IIpX pPacYeTHOM TOKE He MeHee, yeM Ha 15-20% HmKe HCIBITATEIBHOTO
HanpsokeRua Uy, KOMMYTAOHOHHEIM HMOYJIbLCOM 3aHINAEeMOro 3JIEKTPO-
oGopymoBanus :

Uoerx £ U / (1,15-1,2) (7)

Ecny B nacnopTHEIX JaHHBIX 3alMINaeMOoro 000pyaoBaHMA HE OrOBOPEHO

COEeOHAILHOE MCIIONIHEeHMe u30o/amuy (BanpuMmep obnerdyenHnas), 1o, B CBA3H C
seencareM B acidcrBue ['OCT 1516.3-96, ypoBeHb H30/ALMH 3alMINAEMOr0

o000opyNoBaHKUA ONpEAEIeTCA B COOTBETCTBYIOMMX pasnenax storo 'OCT pna
YCIOBHH 3anuThl paspaauukamy. (Tak Kak ypoBeHb H3OJALMH 000pyaoBaHHA
onpenened, suauMo, u3 ycnosui ero samutel OITH npoussoacrsa KO3). I[lpu
orcyrctsun T'OCT 1516.3-96 wucnonssyror nannsie I'OCT 1516.1-76 umu
NacnopTa COOTBETCTBYIOMEro o0opyAoBaHmA.

Crexyer OTMETHTD, YTO HCILITATENPHOEC HANPAKEHHE HA KOMMYTAUHMOHHOA
sostne Hopmupyetrca I'OCT 1516.3-96 mna snexrpooOopynoBaHHA HampsaXxe-

nueMm 330 kB u Bbiie.
Hna snexrpoobopynopauusa 110-220 xB HopMHpyeTca ODHOMUHYTHOE

HenelraresibHoe HanpspkeHHe 4actotbl 50 ' (Uscso). BslaepaxuBaeMeiif

l Hna obopynoBanus co CPOKOM 2kGrutyarauuM cselize 10 nier pexomexnyercs
YBEJAHYHTDb 3TY pasHuny no 3040%.

MerQutieckine yKaIaHna 1O FIPDHMENCHIIO OrDIHIWHTENEHR B ANEXTIMYEOXHX CETRX 110-750 k8
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Buibop anexrpuyecxite xapaxrepncnu OfTH

YPOBEHb KOMMYTALMOHHEIX NEPEHATIPAXKEHHI MOXKHO ONpeAeUTh 0 (opMYie:
U= 1,41x1,35%0,9%U,.cns0.

3.5.2. Ilpx BHeoOXOAMMOCTH BBIMOJHEHHMS CTAaTHCTHYECKOH KOOpAHHALMH
mwomamuu ¢ 2% BeposaTHOCTRIO (it cnydaes: TpexdasHoro AlIB mocre
HECYCHEIIHOIO NMOBTOPHOTO BKMOYCHHA, OTKIIOYEHHE ACHHXPOHHOrO Xoaa Ha
KOHLIEC JUTHHHOHN JIMHHH, COSOUHSIOmEH MEKTPOCTaHIuNO 0oMbMoH MOMHOCTH
WIN OTIPABHYIO CHCTEMY C MOUIHOH MPHEMHOH 3HEProCHCTEMOM) BEJIHYHHY
OCTANOINErOCA  HAINpPKEHHUA  OrpaHHdHTENA  ONpedejiroT H3  CHCTEMBI

YpaBHEHHH:

Ugen= CxIp7, (8)
rne Ugnx ~— ocraomeeci HaOpAKEHHWE Ha OrpaHdaures]iec  NpH

paccMaTpUBaeMOH KOMMYTAHHK;
Kiw - x03dduHuMeHT HeCHMMETpUM, YUHTHIBAIOIIMHA HEOAHOBPEMEHHOCTE

cpabarsIBaHuA OrpaHHYuTeNeH B pazypraneix dasax (K,=1,2-1,3);

ZA. - BOJIHOBOE CONPOTHBACHNE NHHHH IO NPIMOii OCNeJ0BaTEILHOCTH;

I, - pa3pAAHBIHA TOK Yepe3 OrpaHH4IHTEND,

U - Beorpanuvensoe KII B cetw npHHMMAIOT paBHBEIM IpU OTCYTCTBHH
pacueros 3,5Uy,;

O~ KO3(HULNEHT HEMHHEHHOCTH, MPHHUMAIOT pasHEIM 0,05;

C - nocrosuHadA, ONpeAeNsioT o HOPpMUPYEMbIM 3HATEHIAM Ugengs H Ipy:

C=Uocra/Tpns - (10)

Pemenune ypaBHenus (9) nomgyqaror rpadoadautdTHIecKdM crioco0oM: mo
YpaBHEHHIO (8) CTPOAT BOJLTAMIEPHYIO XapaKTepUCTHKY OTPAHHTHUTENA HIH €€
9acTh B AMANa3one TOKOB HECKOJLKO HIOKE M Beume Ipy ¥ HanpskeHuH B
obnactd Ugera, 3aTeM crposar npamyro Uyg-Kig XZA x I,. ITepeceuenne KpHBBIX
naer peweHsne ypasHeHua (9), T.e. 3naueHMA Uy ¥ I, npu mammom U,. Bce
pacyeTsl UPON3BOIAT B AMIUTHTYAHBIX 3HAYCHUAX HANIPOIKEHHA H TOKA.

IIpu BuLIOope oOrpanHmuuTenell st 3alMTH KaOenbHEIX JIHHHUH CleayeT
YIUTBIBaTh, YTO BOJIHOBOE CONPOTHBICHHE Kabena B HECKONBLKO pa3 MEHBIUE,
qeM Yy Bo3aywHsX nuHuil. Heorpanwuennsie KII npu 3tom B cHcTeMe C
3a3eMJIeHHOH Henrpansio He mnpepsimator 3,0U;, mosroMy aMIuTHTYAy
BOSMOXKHOrO TOKa YEpe3 OrpaHHuYMTelh MOXKHO ONpENENHTh N0 CHCTIEME
ypasueHHii (8) u (9).

3.5.3. Konunuecrro orpaHHumTeneil WIS 3alUHTH OT KOMMYTAUHOHHEIX
NEPEHANP/KEHHH  ONpeaenaoT 100 COOTHOWEHMIO  HCOBLITATENIBHOrO
HalnpsDKEHHA  DJIEKTPOOOOpYAOBaHHMS Ha KOMMYTAlMOHHOM HMITYJRCE H
OCTaOMICrOCA  HANpAKEHHsd  OrpaHdIMTeNId  NpH  KOMMYTAUHOHHBIX
nepeHanpskeHusx. Ecnu opnoro orpanntm*rem HENOCTATOYHO, TO YUYMTHIBAIOT

RCA OrNAHUUKTENU DACCAMATNURISMLNATD ODV Aa4YHOre ®aacca um"p‘ TxeHig, Ha

r A4 AR SALA A WwWoAsRA Tl NP T AW I“Lfllu“ﬁi
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Baib0p IneKTPHIEQGIX XapakTepncrine OfIH

KOTOPEIE BO3ACHCTBYET JAHHOE [EpPEHANpPSKEHHE, ¢ DPONOPIMOHANBHEIM

CHIDKEHHEM TOKA3 4epe3 OJMH OrpaHHYHTCIIb.

3.5.4. Ecim paccMarpusaembin Ol ve ynosneTsoOpaeT  yCaOBHSIM
rmr.3.5.1., To Beibuparor apyroi OIIH ¢ teM xe 3nauenuem U, HO GOMepmero
Kacca 3REeProeMKOCTH (TaK KaK € YBEJIMYCHHEM KI1acca JIHEProeMKOCTH [UIA
OAMHAKOBLIX HOMHHAILHEIX HAOPAKEHUN YPOBEHBb OCTAIOIIMXCA HAIPLKEHHH

CHMIKAETCH).

3.6. OQOnpeodenenue 3amgumnozo yposHa OIIH npu 2pozoesix
REPEHANPANLERURX.

3.6.1. Paccranoska orpanuynrencii 8 OPY onpegenserca HaIexHOCTHIO
IPO303AIIHTEL  EKTPOOOOpYNOBaHHA, nNpexae Bcero TpaHcdoOpMaTopos,
pPacueTHEIE HMIYJLCHEIC [IEPEKPBITHA M3OJANMH KOTOPHEIX HE JOJDKHO

npesnlmarh oxuH pa3 B 800-1000 ner.
Bri6pagustit T OITH nposepsioT Ha BO3IMOXKHOCTE YeTaHOBKH B OPY Ha

paccTosHMHM, obecneuMBaromeM Tpedyemyio IIVD HaaexHOCTH rpoO303aLUMTHI
3AMHINACMOro 000pyAOBaHHA.
3.6.2. [Ipu 3amene BerTWpHBIX paspamHukos (PB) ma OITH, paccrosuue
ot OITH no 3ampmmaemMoro o6opyAOBaHNA MOXHO OLICHUTH OO (opMyJIe:
[Iepexon or paccrodHuili OT BEeHTWIBHLIX paspiaguukos (PB) no
3anrMInaeMoro oGopynosanud, HopmupyeMmux [1Y3, k paccrosuuam go OIIH
MOYKHO OUEHHTEH 110 (POpMYIIE:
Lomi= Lpaxmiim“ um)/ (Uur:n"" Upn): (1 l)

rue:
Upen — UCILITATENLHOE HAOPAKEHUE 3aIMULIAEMOro OOOpyACBaHMA ITpH

IIOJTHOM TPO30BOM MMNybce [kB],
Usm, Ups — ocTalomeeca Hanpsikerue Ha OIIH u PB npu toke 10 (5)KA,

[xB],

Lo — paccrosnde ot 3amumacMoro obopyaosanua 2o OITH, [m],

Lys — paccrosnue or zamumaemoro obopyaosanus go PB, Hopmupyemoe
ITY3, [M].

Jdonyckaerca ycTaHOBKAa OrpaHWJIHTeNeid Ha MECTO 3aMeEeHiIEMBIX
PaspAAHHKOB, €CJIHM 3HAYCHHA OCTAIOIMIHXCA HANPAKEHHH 9THX OrpaHuvuTeleH
npya Toke 10 kA ormuuaiorca He 6onee, yueM Ha [,5% OT COOTBETCIBYIOIMMUX
apaMeTpoB pa3pAaHHKA,

3.6.3. B Tabmunax Ilpwioxenns 9 B kavecTse CIpaBOYHOrQ MAaTEPHANA
npuBenensl paccuuTaHHele AQ "CeB3alHEproceTblpPOEKT"” pacCTOAHHA OT
orpanuMauTesneii, BuimyckaeMelx mo 1Y [6, 7] KdP3, no pa3znTyaHBiX THIOB
obopyaosalmia ¢ usojmmueit mo 'OCT 1516.1-83, koropeie obecneuusaror

19
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Buibop anextTomeciore xapaxrepucnn OfIH

Tpebyemyro [IYD nanexxHoOCTb rpo303auIMTh NoACTanRmHY [4, 5]. B Tabn. 1 - 4,
6 npusecHs! pacctoaHuA A OPY u 3PY ¢ m3omammeit ob6opyaosamus
ofvianoro ucromHenus., B tabmumax 5, 7 - mna oOmorox 220 m 500 xB
aBTOTPAHCHOPMATOPOB CO CHIDKECHHBIMU YPOBHAMH H3OJAUMH IIPH PA3THIHOM
yucae npucoeauMHeHuit u orpauuuurencii B PY. Ilpupenednsle 3Hauenua
PACCTOAHKY NOANIEKAT YTOYHEHHIO B YCTAHOBJICHHOM NOPAAKE NPH KOHKPETHOM

NPOCKTHPOBAHHUH.
Hanuutie Ilpunoxenns 9 moxno ucnoms3osars H mia OITH apyrmx

[IPOU3BOIUTENIEH OPH YCMIOBHMH, WTO UX YPOBEHb OCTAIOWIMXCA HAIPIKCHHIA
coorsercTByeT 1,8U, ;.

Iing Opyrux ypoBHE OCTAIOINHUXCA HANPKEHUN OrpaHHIUTENd WIM DPH
HCOBITATEIBHOM HaNpPsOKeHMH 3anpimaeMoro o00pyHoBaHMA, OTIHMMAIOIIEMCH
OT MNPHHATOro npu pacuerax B Tabum1-7 [lpunoxkemns 9, n3MeHeRue

OOIIYCTHMBIX paccTosHHi o obopynosanus B OPY moxer OsITh npousBeacHO

XByMA criocobamu:
~ MPONOPUHOHANMLHO HAMEHEHHMIO PAa3HOCTH 3HAMEHHM HMCHOBITATEILHOIO

HaOpsUKEHHA 3amumaeMoro ob0opyaoBaHus H OCTalomerocs mpu Toke 10kA

HanpsoKeHus orpasyaurens (aramormwaso (11)),
~ PACCUHTAHO YIIPOIISHHO KaK:

AL =0,7 (Uscr1-Uoerr)xV/2a, M (12 )

rie AL - wu3MeHeHME PpacCTOSHHA NO cpaBHeHmO ¢ Tabm 1-7
[Ipunoxenus 9, M;

User1 — ©Oasopas BeJlMu@HA, XOTOpas mpuauMMaercs pasHod smbo

OCTaIOLIEMYCAd HanpskeHHro npd Toke pasEOM 10 (5) XA orpaHuauTend
npoussencHyoro no JI [6,7] AO K®3, mibo HcmerrarensHOMY HaIpSDKEHIIO
oDOpynoBaHMA, JUIA4 KOTOPOrO pAacCUMTaHBl paccrosHus B Tabm.1-7
[Tpunoxenus 9, kB makc;

Uocr2 — OcTatomeecs Hanpsokedne npd Toke 10 (5) KA paccMaTpusaeMoro K
YCTAHOBKE OrpaHHUNTENA;

a — CpedHiAs KPYTH3HA MMajalonmMX TIPO30BBIX BONH, kKBmaxc/Mkc (muma
dponTa ty=3 MKC, aMIUIMTy[a — CpEJHEEe Pa3pAJHOE HaNPsDKEHHE JIMHEHHOIM
H3oiuuy Uy, a=U,/ty kB Makc/MKce);

V — CKOpOCT: pacnpocTpaHeHHsA BOMHN MO ¢a3e OUWMHOBKH, KOTOpad
Omu3ka K CKOpOCTH CBeTa, M/MKC (MOxHO0 npuHuMars 300 M/Mxc).

HsmeHenne pomyctumore paccroaHua AL Moxer HMeTh  Kax
nonoxHuTeNsHoe (nMpH cHbkeHMM Ugqy HIM HNOBBIIUCHHM HCHBITATENLHOIO
HaOpsKEHUA), TaK U OoTpHmarensHoe (DpH MOBHIIEHHH Ugey HIH CHMXCHHH
HCIBITATEIBHOr0 HanpsxeHud) 3HadeHdue. [lo mepe yenoxuenusa cxemsl OPY o
YBEJIMUYCHHA KOJIHYEeCTBa orpanHuumTeneii uamenenne AL mosmmaerca Ha 10—
20% no cpasneruto ¢ pacuetHEIM. JlI% OYeHL CAQKHEIX CXEM M KOMITOHOBKE
PY, cnnpHO OTAMWAIOIMXCA OT YKa3aHHMIX B Tabmimax, peKOMEHAYyeTcCH
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BarOop INEXTDHYYECKI XS PIKTEDHCTIHN OF T

BLIIOJIHHTD CHEUHANBHBIC PACIETH IPO303aHTAI (TAKHE pacdeThl 10 AOrOBOPY

BRINOMHAECT CeB3an3HEProceTRIIPOEKT).
3.6.4. Ilpu ycranoske QI Ha O0OGOPYROBAHHH C KCHBITATENABHBIM

HarpAKeHUAM, OTJIMYAIONIMMCA OT NPHHATHIX OpH pacyetax B [TYD u 1abn.1-7
Ipunoxenua 9 (manpumep: ATIUITH 250.000 500/110 kB ¢ ucOonITATENEHEIM
nanpsokeHeM 1300kBwmakc), paccrosmne or OIIH g0 3anmmaemoro
obopynoBaHuA ONpeAeLIOT CAERYIONMM 06pa3oM:

- no ¢opmyne (12) paccauTHBaIOT H3MeHeHHe paccToaaua ALy npH Uy
PaBHOM HCHBITAaTEJIBHOMY HaNPMOKEHHIO 3anmuaemMoro obopynoBaHHA 0
'OCT 1516.1-76 vau u3 Ilpunoxenus 1;

- MOPOBOAAT KOPPEKTUPOBKY 0a30BbIX BeJHYHMH HAa Al, npuruMman U,g)
PaBHEIM  HCHOBITATEIBHOMY HaNpsokeHHI0 00opynoBaHusA, Ha  KOTOPOM
ycraHasnuBaerca OITH;

- C YUYETOM NPOBEIEHHON KOPPEXTHPOBKH no ¢opmyne (12) mposoasAr
pacuer u3MeHeHud paccrosaud AL, npu Uy, paBHOM ocTamolemycs
HanpAKeHuro nmpu Toke 10 KA paccMarpHBAaEMOro K yCTaHOBKE OIPAHHYHTEN] U
Ucerl PABHOM OCTaromeMyca HanpsxkeHHIo Ipa Toke 10xkA OITH nmpouseoacrsa

K$3;
- okoHuareasHo paccrosaue or OITH po saupdmaemoro obopynoBaHHA

onpeaessuoT Kak: AL= L+AL,+AL,;.

3.6.5. Ilpu wnmporexanud uepe3 OrpPaHHMMTENS, TOKAa IPO3OBHIX
IIepeHanps>KeHHH Ha 3a3eMinpomieM  ycrpoiictee PY B Mecre ero npu-
coesuHeHHA B 3Y BO3ZHHKAIOT HanmpsaxeHua U,y:

U,y=IxR,,, (13)
rae I, - TOK Yepe3 orpaHuaUTEND,
R,y - conporusnexnue 3¥Y B MecTe NPHCOCAMHEHHUA OrPAHMIUTENA.

Tak Kxak nepeHanpmKECHHA Ha BTOPHYHBIX OOMOTKax H3MEPHTECNBHBIX

TpaHcgopMaTopoB MoxeT OnlTh nmpuMepHo B 2 paza Beime U, B Mecrte
OpHCOENMHEHHA MX K 3Y, TO TOYKH IPHCOCOHHEHHS OrpaHHYuTesIed AOMKHBL
OBITE XaKk MOXHO Janplie yIOANIE€Hbl OT TOYEK 3a3eMJICHHA  3ITHX

TpaHchopMaToOpOB.

3.7. Boibop OITH no ycnoeuam obecneuenus ¢3psigobesonacnocmu.
3.7.1. JIn4 orpa’Hy4uTe/ii HOPMHPYETCSH BEIMYMHA TOKa cpadaTmBaHuA

IIPOTHBOB3PBIBHOIO YCTPOMCTYBA, NPH KOTOPOH HE [NPOHCXOOUT B3PLIBHOIC

paspywienna nokpeliuxkd OITH npu ero BHYTpeHHEM NOBpPEKACHHM.
[IpakTHyeckH BCe mpeACTasneHHble B HacTroamuid mMomeHT B Poccum OIIH

HMEIOT NMPOTHBOB3PRIBHOE YCTPOHCTRO.

METOLNGCCKHE YRKIIIHHR D ITOMMEHEH IO OfDIHHYHTCREN B JNENTRIECanx CeTrx 110-750 k8 21



Berbop 2nexrpmvecicx xapaxrepmucrvx OfIH

3HauyeHHS TOKOB cpabarmBaHHA 3THX  YCTPOHCTB Yy  pPasHBIX

IpOM3BOAUTENECH OTIHYAIOTCA B HECKOJIBKO pas. Hcnerramin
NpOTHBOB3PLIBIIOTC YCTPOHCTBA NpSaYCMAaTpHBaioT erc cpabartnibaHHC Ipu

MaKCHMANGHBIX 3HAYEHHIX TOKOB 33 HECKOMBLKO COTHIX RONEH CEKYHIBI, NPH
MHHUMansHbIX TOKax (mopsaxa 0,5xA) 3a epema go 0,5 ¢ IIpu atom, ecnu K3 me
OTKITIOYEHO M JYra rOpHT BJAOJbL MOBEPXHOCTH OTPAHHTHUTENS MEXKAY COILUIaAMH,
no 1,0 ¢ ato ne BE3uIBaer ee HapymeHus. [Ipu ropesnn ayru or 1,0 mo 8,0 c
nopx HYroM HPOHUCXONMT OTPHIB peDep OT MNOKPHIMIKH H HX OCRINIAHHAE B
TONYKpYyre ¢ pagdycoM, paBHbIM BEICOTE OrPaHHIHTENA.

3.7.2. Tlpu Buibope orpanmyuTesnedi ¢ ToKaMu cpalaThIBAHHA IIPOTHBRO-
B3PRIBHOTO ycTpoMcrBa no 40 kA, ero 3naueHue no/mxkHO OBITE Ha 15-20%
bosplie 3HaYeHHA Toka (oaHodasHoro WM TpexdasHoro) K.3., OupeaecHHOro

UL RaHHoro PY.
3.7.3. Ana orpaHmauresnedf ¢ ToxamMd cpabaTeiBaHMA NMPOTHBOB3PHIBHOIO

ycTpoicTBa cBbllne 40KA H OrosBOpeHHBM B TeXHWYECKMX YCIOBHAX

OBEAEHHEM ITOKPEIUKYA NPH FOPEHHUM BIOIL €€ ITOBEPXHOCTH AyTrH (ecCiIH OHa
3aMKHYTa 0 OBEPXHOCTH) BBEACHHE k03¢ duumenTa 3amnaca ne Tpedyerca.

3.8. Butoop onunsl nymu ymeuxu OITH.
Ilo 30me 3arpsasHenns atMmocdepnl B MecTe YCTAHOBKHM OrpPaHHIHTENA

BRIOMpPAETCA HOPMMUPYEMBIH IYyTh YTEYKH ANA NAHHBIX THIA M KOHCTPYKIIHH
orpanuuuTeni B coorsercreuy ¢ OCT 9920.
YaensHaa AMKMHA NYTH YTEUKU JUI1 OFpaHHUYMTENe BEIOHpaeTcs He MeHee,

qeM Ha 20% sslloe, yeM U1 OCTATBHOro 000pyA0BaHHA ITOACTAHIIHNH.
Y 6onbmIMHCTBA NPOU3BOAHUTENEH CYMIECTBYET HECKOJNBKO MOMIHUQPHUKALHIA

OIIH, mpennasnavyeHHBIX AN MPUMEHEHHA B PA3HBIX 30HAX 3arpsA3HEHHA.

3.9. Ocobennocmu ewibopa OIIH no ycrosusnm padomst ¢ OPY
INEKMPOCmMan{iiil.

3.9.1. Ilpu ycranoeke OIITH B PY oanexrpocranumii, ero BHOGOp
olUpeaeIHeTCA ¢ YYETOM  OCHCTBHA  aBTOMATHYECKOr0  peryiadpoBaHHA
B030yxnenus (APB) u ¢opcupoBku Bo30yxneHHA reHepaTopoB.

PacyeTHeIM npu 3TOM AenAercs ciydaii omHodasnoro K3 Ha mmHax Him
BOJIM3H OT HUX Ha OTXOIALIHX JTHHUAX.

Ilpu atem nox pospeiicrBuemM APB u dopcuposxy BO3OYKIEHHUSA pPe3ko
BO3PacTacT TOK BO30YXXHEHMA POTOpa H, COOTBETCTBEHHO, BHYTpeHHA1 3JIC
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BaibOD IneNTDH WX XSPIKTEoNCTIN OFIH

reHepaTopa ¥ HampshkeHHe Ha BhRIBOAax TpaHcdopmaropos ¥ muu OPY. Ilpn
3TOM, €CNH TEHEPaTop elEe He OTKIOYHICA OT CETH, TO HanpsKeHHe Ha
HEUOBPCHKUCHHDIX (JdsdX OWMHOBKM TPaHCOpMATOpos PY Haxoqqiex B8
npeaenax 1,1-1,2Uy, a nocne orxmoucHHA 6/09HOTC TpaHcopMaropa HIH
BCEeX TUHHI cTaHoBuTCA paBHeIM I/C.

3.9.2. JUHTeBHOCTh CYIIECTBOBAHRA KBA3HYCTAHOBHBILMXCA INEpeHanps-
JKEHHH B ITHX PEXKHMAX ONPEHENACTCA BpeMeHeM oTinoueHua K3 TuHEAHBIMH
WM TP3aHCPOPMATOPHBIMH BRIKIIQUYATENAMH, HX PpPE3epBHPOBAHHUEM NOA
nexicrsieM YPOB, a Taxoke BpeMeHeM ramenns nojia re4eparopos.

ITpu ycranosxke OIIH B3amen paspaguuxos (PBC, PBMI, PBMK)
Bo3MOKHO npumeHeHne OIIH, wanpumep cepuu Exlim ¢ noBeimeHHBIM
YPOBHEM  OCTAIOLOMXCA HANP/OKEHHH M, COOTBEICTBEHHO  OOmpblUIHMU

HONMYCTHMBIMH JUTHTENISHOCTIMH.
3.9.3. Tlpy HanuaUH HA CTAHIOHU BHIAE/IAEMEIX (B XOA€¢ KOMMYTAIMH HIIH

OCHCTBHA TPOTUBOABAPMIHOM aBroMatukH) Onokos, paboTalomux Ha
MAIOHAIrPY:KECHARYI0 JuHMK JuigHoi 150-350 xm, BO3MOXKHO BO3ZHMKHOREHHE
HEPEXOOHOTC PEe3OHAHCA Ha BTOPOH WM Tperbeil rapMOHuke. B 3TOM cirydae
pexkomeHayetca npuMederne OITH noprulieHHAIX KIACCOB FHEProeMKOCTH.
AHAIOrHYHAA CHUTYalHd MOXMET BO3SHHKHYTh, I@pH pe3epBHPOBAHMH

JIMHEHHOr0 BRIKMOYATENA reHePaTOPHEIM.
394. Buibop OIIH guma OPY crammuit no 7oKy CcpabaTeiBaHUA

IPOTHBOB3PBIBHOrO YCTpOiCcTBa pexoMenayerca nposoguts ¢ 10-20% 3anacom.
Ecnu TOK NpoTHBOB3PEIBHOIO YCTPOHcTBA HIKE 3HaYeHHd Toka K3 B OPY, T0

cJIeAyeT npenycMoTpeTs orpaxaenue OITH.

3.10. Buibop OITH no mMexanuueckum xapaxmepucinuKam.
3.10.1. OIIH cepuiin®0 BBRIIYCKACICA WIA KIMMATHYECKOI'0 HCIOJIHEHI

Y XJI u kareropuy pasmewmenus 1 B coorsercrsuu ¢ [OCT 15150-89 .
OrpanuguTeny ONOPHOFO HCHONHEHMA KAaTeropu pasmemleRus 1
(Hapy>(Had YCTaHOBKA) AOJKHBI BRIAEDPKHBATL MEXaHHYECKHE HAIPY3KH:
- OT BeTpa co ckopoctrio 30 M/c,
- OT BETPa €O CKOPOCTRIO 15 M/C npH rononeae ¢ TOMUHHOM CTEHKH Jbaa

J10 20 MM .
- OT TAXKEHWA NPOBOJOB B rOPM30OHTANLHOM HanpasieHUH He MeHee 500 H

ana orpanvuauTteneii 110-500 xB u 1000 H ana orpanusureneit 750 xB.
3.10.2. IIpu HeobxoanmocTu yctaHoBkH OITH B ycioBHAX, OTIMYAIOLIMXCS

OT YKa3aHHBIX, HeoOXOIHMMO CBS3aThCA ¢ MPOM3BOAHTENEM JUIA BRIACHEHHMA
BO3MOxxHOCTH H3roToBieHdd OIIH (ero noxkpenmex M cuUCTeM KpenneHus K
GYRIAMEHTY) C APYTUMH MEXAHHYECKHMH XapaKTePUCTHKAMH.
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Boibop ansxrpmyecksx xapaxreoncnix OfTH

3.10.3. Ilpn ycranopke OIIH B 30Hax ¢ NOBHIMECHHOI CeHCMHYECKOH
onacHocTsio (Buimie 7 Oamnos no MSC-64) neobxommo ofpaTarnes k
mpouzgonuremo OITH ana spfopa waubonee momvonsmreit xorcTpyras OITH
HJIH €ro YCTaHOBKHM.

3.10.4. Hexorophie (pHpMEI BRITYCKAIOT HA KKAKIE KIACC HANPAKCHUA MO
ase Moauduxaund OITH no narubarommumM MOMeHTaM.
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flpnsmericHue s 4eCTD yeranosxy OFTH

4, IIpuMenenue u MecTe yerakopia OMLH.

3ammra 3NeXTpooOOpYIOBAHMA OT IP020BBIX H  KOMMYTZLU{OHBBIX

nepeHanpKeHUA JO/DKHA COOTBETCTBOBATE pekoMernauuam 11V 3.

4.1. Mecra ycranopku OIIH onpepensores  QyHKUMOHANBHBIM
HAa3HAYEHUEM COOTBETCTBYIOINEIr0 OrpaHWIUTEILA:

- B Oend TpascopMaropa, aBTOTpaHCOpMaropa WM UITYHTHPYIOMCTO
peakTopa — Il 3aMTHl 0T IPO3OBEIX H KOMMYTAILLCHHLIX NEePEeHANPIKECHIN
IIpY MX BKITFOYCHHM HJIM OTKIIOYCHUH;

- HAa KOHDE JuHHMH — g 3ammrel or KII npr es BrmodsHHM MM
OTKMIOYEHHHM W orpanudcHHA  Halerawoomx Ha PY Boaw rpo3ossix
NIEPEHANPAXKEHUH,

HJormormMTensihiidi OrpaHAYUTENs YCTAHABIHMBAKT HA JMIMK IS €¢
jamT OoT KiI ecim MmMyHTHPYIOMIA PEakTop WIM TPAHCQPOPMaETOR:
(aBTOTPAHCPOPMATOPH) NPHCOCAHMHEHE K JIHHHM 9¢pe3 BhIKIIOYATEH.

Ilppg  ycranosxke OIIH Ha  mMYyRTApYIOIEM  peaKkTope iU
asToTpancgopmarope (TpaHcopMmarope), NOMNONMAEMBIM K JHMHHH €2
BEIK/OOYAreaeH, tepe3s HCKPOBOC [MPHCOEAnMHEHHE MM  BbIKIIOYATENL-
OTKIOYATEND, NONOJTHUTEILHBII OFpaHHIMTECSIE, IPUCOCAMHACMEIN
HENOCPESACTBCHHO K JIMHHH, HE YCT4HaBJIBAIOT.

4.2. Orpagyaurend JOOKHEI ORITR yeTaHOBJEHE! 0€3 KOMMYTaAUMOHHEIX
amIaparos B UENd NPHCOSOUHECHMA K JHHHM, mmdyaM PY WM OIIMHOEKE
aBTOTPaHCcPOpPMaTOPGB (TPAHCQOPMATOPCB) HIMH INYHTHPYIOUIHMX PEakTOpPOB.
CIyck OT OIUMHOBKH K OTPaBMYMTEIO BHIIQJHASTCA TEME XK€ ITPOBOJAMH, YTO
H Ui OcTalbHOH armapatypel PY. JazemiieHne orpaHudurTeNns OCyIueCcTBIAETCA
NPUCOEAHHEHUEM K 3a3¢MJLTIOIIEMY YCTPOCTBY PY.

4.3. DbOnbMHHCTBO oOrpanyunrencii He TpeOyIOT 3KCIUIYaTalMOHHOIO
KOHTPONIA COCTOAHHA, 9WTO JODKHO OBITE OroBOpe€HO HMHCTPYKUKEH 1o
axcruryaramii OIIH. B npotuBHOM cnyvae, M3ro10BHTENL QOJKEH YKA3aTbh B

HHCTPYKLMHM HEoOXOOMMEIC BHABI MCOLITAHWM, METOABl HUX MNpPOBEIAECHHA H
NEPHOAUTIIOCTD. B CBA3H ¢ 3THM YCTaHOBKA cueTunkoB cpabarsisanuii OITH He

JABITASTCA HEOOXOAMMOIA.
4.4. Ilpa HeoOxomumocTu u3Mmeperua tokoB OITH nox  paGowmm

HanpsDkeHHeM IMOAKTOYEHHE H3MEPUTENEHRIX WUPHOOPOB MNDOH3IBOAUTCA B
COOTBETCTBHM € YKa3aHHAMH, NPHBEACHHEIMHA B HCTPpYKILMH O IKCIIyaTalliK

armapara.
4.5. Touka npucoeaMyeHidd OrpaHH<HTeNnI K 333eMAAGUIEMY YCTPOHCTBY

(3Y) nomxHa O65ITE MAKCHMANEHO YAJIEHA OT TGYEK IIPHCOCAHHEHHS K ITOMY

3V n3nmepuTensHEX TPaHCchOPMaTOPOB.
4.6. Ecan orsadEudTe s HMEIOT NPOTHBOB3DLIBHKIE KIAHOAHEL C

CTBCOAIINMi: COIUIAMH, TO OHM HOJDKHRI ObITh YCTAaHOBJIEHREI Tak, 4TOOB! coma
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Tlpnmerermne i mecTo yeranwoexy OfTH

OpinH  pacrnonoKeHs! N0 NpoaosbHOM ocm  suefixu. Toraa OGezonacHoe
pacctosHHe OT nyred o0xona po orpasnHunrend OyAer NpUMEpPHO
COOTBETCTBOBAThL PACCTOAHHIO OT HEro A0 rpaHull] A9CHKH IPH IPHMEHEHHH
IEKTPO000pyROBaHMA ¢ HOpMansHOM H3ommueii mo F'OCT 1516.1-83.

[Ipy OTCYTCTBUHM NPOTHBOB3PHIBHEIX YCTPOMCTB paccTosHue OO myTel
00x0fa yABanBaeTCA H YCTaHABNHBAIOTCA TAGMHYKH C NpPEHYIPEKAAIOMHMH
HAMHACAMHA.

4.7. Ilpn ycranoBke OIIH B3aMeHr paspamiHMka ¢ HCOOMB30OBARUEM €ro
croiikd, OITH, ¢ nomommio nepexogHOi KOHCTPYKIMM, KpemaT Tak, Yrobknl
BEpXHHH 32>KMM HaAXOAMWICA Ha TOH ’Ke BBICOTE, YTO M y paspanHuka. Ilpu
MoxTke OIIH ¢ yBenuuenueM IUIMHEI CIYCKOB OT ONIHHOBKH HeoOXOMHMO
NMPOBECTH  JOMOJHMTENBHBIE pacdeTsl MO OmnpeAenceHni0  HM3rHbalonmmx

MQMEHTOB, AEUCTBYIOLIHX HA BepXHUH dutaHel.
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OcoberhocTi 8ui60pa OFTH 1o yCroauam patoTee 8 KPY3

5. Ocobennoctu Boioopa OlIH no yenosuaMm patdors: 8 KPYD.

5.1. [nsa 3anmuTer KOMIUIEKTHEIX PaCNpPCAC/IMTENLHBIX YCTPOHCTB C©
anerazopoii m3omauuet (KPYJ) ucnmoassyror OITH BHemnel yn BHyTpeHHeH

YCTaHOBKH.,
OIIH, ycranasmuBaemuii BHyrpH KPYD, nocrasnaiorca 3aBOaOM-

n3roroBureneM KPYD B xoMIuiexTe.
OIIH, ycranasmupaemunii cHapyxn KPVYD3, pasMmewaior B MecTax BBOJA

BO3gymiHAIX JuHud B KPY3J Ha paccroaunu a0 10 M or Hero, ¢
npHcocauHeHUEM 3a3emneHHs OlIH x 3azeMmiromeMy yCTpOUCTBY ITOCIEAHErO.
Bribop oanexrpmueckux xapakrtepuctuk 3TuxX OIIH npoussomar B

COOTBETCTBHHY C IJI.2 HACTOAMMX Y Ka3aHHI.
5.2, Ecimu npucoeaunenue BJI x KPYD npouseoaurca wabeneMm wiu

asierazosuM TokonporoaoM, To OITH ycranasmuBaerca B Mecre nepexona BJI u
€ro 3azeMJICHHE NpHCcoeAuHAeTCA K 000I0uKe Xabesid HIH TOKOIIpOBOAA.

ITpu anune xabena wiu roxonposoaa 6osee 100 M 1 ero npHcoeAHHEHHH K
nmyEaM KPY3 xepes pazbeiuHHTEND, HEpea Pa3zbeJUHUTENEM YCTAHABIHBAIOT
monosHurensuelii OITH ¢ TakuM ke ocTalommMMca HanpsOKECHUEM, Kak Yy

IICPBOroO.
5.3. Ha npucoemymenmsax TpanchopmaropoB k muHaM KPYDO uepes

BEIKITIOYATENIH MEXAY Pa3beqMHUTCIIMH TPAHCHOPMATOPHOro BHIKIIIOYATENd H

TpaHc(hOopMaTOPOM ycTaHaBinuBaeTea BHyTpernuid OITH.
Ecmn paccrosmme ot BEyTpeHHero OITH 10 npucoe IMHEHHOrO 3/1€ra3oBLIM

TOKOIIPOBOZOM MWJIH BBOAOM ajeras-Macno" TpaHcopmaropa 0onslue
[OJIOBUHBI MaKCHMATBEHOrO PacCTOAHHA, JolryckaeMoro no llpuioxenuio 8 B
COOTBETCTBMM C 3JnekTpudeckoM cxemoll KPYD v mmdHoi 3amuniaeMoro
noaxoxa BJI, To Ha nonosuae HopMupyemoro [IpumoxenueMm 8 paccTOSIHHA OT
Tpancdopmaropa yeTaHaBnusaloT gonomHuTeabHeld OIH ¢ takmmu ke
OCTAIOIIUMHCH HanpaxeHHaMu. 3asemnenue 3toro OITH npMcoemunsercs k
333eMJLTIONIEMY YCTPOHCTBY TPAHCHOPMATOPA.

54. OIIH, npeasasHavyeéHRWE /A BHYTPEHHEH  YCTAHOBKH, TIO
3HEProeMKOCTH BhIGupatoT Ha knace seie, Yem OIIH At BHelIHed yCTaHOBKH.
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CXEMHO ~ PENMMHENE MEDOTPHRTHR 110 NOBLLICHWO NAJEKHOCTH DIOOTE OFrDANHINTE I8

6. CXeMHO - peXxHMHbIE MEPONPHATHSA 110 NOBLINIEHHIO
HAQE:KHOCTH padOoThLI OrpaHHYUTEeI.

6.1. Eciiu B HOpManbHEIX pexxuMax paboTil cetH e¢ Haubonbiee pabouee
HAIpsKEHHE MOXET NPEeBLINaTh IMTENBHO JOOYCTHMOE padouee HanpsmKEHHE
orpaHMuuTens, obecneuurs yCnoBus ero paboTEl MOXHO CIEeAYIOUIHMH
MEPOTIPHATHAMH, BBOXUMEIMH Ha JIETHHH CE30H:

a) nepexmovyeHuem PIIH asrotparcdopmaropa ¢ HEMbI0 MOCTOSHHOTO
CHMDKEHHUA HaNPAXKEHUN Ha TOM ero oOMOTKe, FAe OTHOCHTCNHBHOE NMOBLIICHUE
HaNpsAKEHUA 110 OTHOLICHHIO K HOMHMHAIBHOMY Bbime, 9T0 3(P¢eKTUBHO IpH
COH3MEPHMBIX HHIYKTHBHEIX COINPOTHBIICHHAX MPHMLIKAIODIHX CUCTEM;

0) npu He3larpy:keHHBIX aBTOTpaHChOpMaTopax IMOACTAHIHII CETH Ha
KaXXOH NOACTAHIHH H3 YaCTH M3 HHUX YCTAHOBHThL MOBRIIUEHHKIH, a Ha APYToH
93CTH -— MOHWXKEHHBIH Ko3¢QdHimdienT TpaHchopMmanuy, 9TOOBl MOBBICHTH
CTENEHL KOMINEHCAUKH 3apAdHOH MOIJHOCTH CETH 33 CUET YBEJIMYECHUA NOTEPH
PE€AKTHBHOH MOUHOCTH BCNEACTBHE NPOTEKAHHA YPaBHHTEIBHOIO TOKA,

B) IYHTHDPYIOUIME peaxkTopsi M astorpaHchopMmaroprt 500 u 750 xB B
PEMOHT BBIBOAWTH NMOga3Ho, OCTABIAL ABE OcTaBluHecs ¢a3sl ana paboTsl B

HEIIOMHO(A3ZHOM PEeXKUME.

6.2. B Heltpamm mynTtupyromux peakropos 300 u 750 kB,

YCTAHOBJIEHHLIX Ha JIHHMM, TNpPH UIMHAX JIMHHM, YKa3aHHEIX B Tabm.2
[Ipunoxenns 8, npu ycravoske OITH-500 u OIIH-750 c¢ yaemHOH

3HeproeMkocrsio Huxe 7 kJIx/kB HomumannHoro Haupsokenus OIIH,
HeoOXOAUMO YCTAHABAWBATH KOMIEHCAUHMOHHEIH peakrop Turma P3KOM-
20000/35, wysTHpOBaHHEIN BRIKIIOYAaTeNneM H orpasnyurenem 35 kB, ¢
COOTBETCTBYIOLIEH PENeHHOR 3alIMTON U ABTOMATHKOM,

6.3. [lpemnoxeHHsle HIDKE MEPONPHATHA MOTyT OBITH peanu3OBaHEL

TONBKO NGC/e POEKTHOH npopaboTKH:
6.3.1. Jna noacraunuid 110-220 xB ¢ pas3emMAeHHBRIMH HEHTpAIAMH

TPaHCHOpPMATOPOB  NPHMEHATb  3a3eMJIEHHE  HEHWTpaIX  BBIKINIOYATENEM,
ynpasiseMbsIM OT 3BTOMATHKH IMOBRILIEHHA HANPsKEHHd, BKIOYEHHOH Ha
00OMOTKY JIEKTPOMArHHTHOrO TpaHc(pOpMaTopa HaNpPKeHHUA, COCTHHCHHOIO 1o

CXEME PAa3OMKHYTOIO TPEYrosibHHKa, BpY4YHYIO HWIH JHCTAHUHOHHO.
6.3.2. Jna asrotpaucopmaropos 500 u 750 xB, paborarommx c¢

JHHMAMH 110 NOoAyOnoyHoH CcXeMe, B KOTOPEIX KBa3HYCTAHOBHBINHECH
IEPCHANIPAXKEANA  OPEBBINAIOT  AOMYCTHMYK)  BEIHYHHY,  TIPUMEHATE

]
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(XEMHO = DEXHMHNIE MEPOTPHATHA 110 NOBLLLICHIO NA4ENXHOCTH DAOOTH OF DAHHYHTENA

pPa3sMEIKAaHHC COEAMHEHUH II0 CXEME TPEYTONbHHKA OOMOTKM HH3LIETO

HaIpAXKEHHA.
6.3.3. Hna tpa"cdopmaropos 110-330 kB, pabGorarommx Ge3 BuIk-

jnouarened Ha CTOPOHE BBICLIErQ0 HAONPKCHHA, B KOTOPBEIX KBa3uHyc-
TAHOBHUBILHECA HANPAKEHUA MNPEBLIMIAIOT AOMYCTHMYIO JIA OrpaHudMTesIeH
BENIHYMHY, NMPUMEHATh 3aKOpa4YMBaHHE BBIKITIOYATENEH WM KOPOTKO3aMLIKa-
Tend Ha o0OMOTKaX HHAMIErO HANpsKEeHWdA, BKIIOYaeMbIX OT NOGa3HOH

dBTOMATHKH OT IIOBHIINICHNA HAITPAMKCHHUL.
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lpsimenn sa60p3 OfIH

7. Ilpumeps! Bui6opa OITH.

B OaHHOI rnaBe NpHUBEHAEHB! HECKONBKO IpumepoB Bribopa OIIH mna

Pa3YHEIX YCTOBHIT YCTAHOBKH .

7.1. PaccMoTpuM npumep BEIOOpa orpasMYHTeN JUIA 3aMEHBl  Pa3pAaHHKA
tAna PBMK-500 wa npucoemunennoM x mmmy 500 xB mysTHpYrOmEM
peakrope. Jlumua 500xB smmomiena mposomamu 3AC-330, mmma 360 xm.
HanGonemee 3nauenne Toxa KOPOTKOrO 3aMBIKAHHS HA MIMHAX NMOACTAHITHM —
25 KA. Crenens 3arpasdenus no I'OCT 9920-2. Ilo koHuaM JHHMM
NOOKITIOMEHO 10 IyHTHPpYIomeMy peakropy (1P ).

B nerHee BpeMs B HODMaIBHBIX peXHMax HalOP/MKEHHE Ha INHHAX
nojAcraHumu He onyckaerca Hipke 530 kB, maxomscs B guanasone 530-545 xB.
Bpems peiictBust nmocnefmeii CTyNEHM pe3epBHOK 3aIMTH HA TIOJIOBHOM
BRIKMIOYaTene — 3,5 ¢, Bpema geiicreua YPOB + Bpema cpabarmimanmsa
BRIKTIOYaTena = 1,5 cex.

JaareasHO AomycTHMOe pafodee HanpaKeHHEe OrpaHHYUTENI BEIOHpaeTcs
no HauOonemIeMy YPOBHIO HanpsikeHUS ceTH ¢ 2% 3anacoM U JOIDxHO GHITH He

MeHee: 545 /3 x1,02 = 321kB. Brokaifinue K 3TOMy 3HAYEHHA NO KAaTAI0KHbLIM
nasHsiM (cM. [Ipunoxenue 6) Oymer 333 xB y OIIH npoussoactea 3A0
"DeHukc-88". 3HagyeHUe BEIEPXKHUBAEMOro 0€3 B3PHIBHOIO pa3pymIEHHMA TOKA

KOPOTKOro 3aMmbIikanuia 3toro OITH - 40 kA.
B cooteercTBnM ¢ n.3.3.2.2. mna orpaHHuuTeNelf, YCTaHABIHBaEeMBIX HA

IMYHTUPYIOMIeM  peakrope, NOAKMOYEHHOM K JHHMY, Haubomsmme
KBA3HYCTAHOBUBILIMECA HEpeHAanpaxkeHHa OBIBAIOT B HECHMMETPHUHBIX
pexumMax:

- OQIHOCTODOHHEr0 OTKIOUYeHHss HecHmMerpuyHoro K3 Bcneacrsue
KackagHoro jgeiicteua peneitupix 3amur. [lo Tabm. 1 Ilpunoxenus 8
ompenesiseM  AnAd COy4ad ¢ OJHHM BEIBEACHHHIM B PEMOHT pEaKTOpOM
Haubonbmwee (B 3aBHCHMOCTH OT KOHUA JIMHMM M CONPOTHBJIEHHA
MpHMBIKAIOMKX cucreM) 3Hagenuwe Uy, = 1,31 (¢ yuetom TOro, 4yro AnHMHA
Oonpie 350 xM, a m1r Gompiuedl UIHMHBI nepeHanpmxeHHa Oonbmie),
Hau0oNbIIaA AMMTENBHOCTE 3TOTO Pexaama 3,3 cek;

- HENOJHO(A3IHOr0 BKIOYEHHA K OTKIIOYCHMA JIMHHM, B TOM 9UCIIE K C
yaetoM geiictBua  YPOB, BcnepctBHe oOTkKaza ¢a3  KOMMYTHPYEMOTO
BeIKMIOHares. Onpeaentem no Ttabi. 2. Ipunoxenna 8 mna cmyqas ¢ 2 HIP
Uy2= 1,44, nnurensHOCTH CymieCTBOBaHUA pexxuMa — 1,5 cek.

Hro kacaerca pexyMa ACHHXPOHHOTO XOHAa, TOXKE YUYHTBIBAEMOro NpH
Takoi ycraHoBke OIIH, 1o cornmacho n.3.3.4.2 3HaueHHe YCTAHOBHBIOHXCA

Pacyer segercAa B OTHOCHTENBLHLIX €AMHHUAX MO OTHOWEHHK Kk da3zHoMYy
Haubonsiemy paGouemy HanpsokeHu1o ceTH (Ug,p) uny B GasneX 3HAUEHUAX.
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(Tpmumepst 8oibopa OfTH

[IepeHaNpsDKEHHUI B HEM HE npesnnuarot 1,3, a amuTensdocTs —~ 0,5-1cek. It
3HAQUEHHA ABJIAOTCA IIPOMEKYTOUHBIMH IO CPaBHEHHIO € NEPBBHIMH ABYMSH
cnydasMi ¥ Ha BbiOop OIIH B xaHHOM ciiyyae BIMAHHA HE OKa3bIBAKOT.

Ilo puc.6 nna anurensrocTd 1,5 cex onpeacnaem T, = 1,42. Onpeaenaem
JOCTATOYHOCTD BEIOPAHHOIO JUIMTEABHO AOMYCTHMOTrO patoyero HanpaKeHus:

Uspor1 = Uya/ Trp =(1,44x303 ) / 1,42 = 307,3 kB.

[Io puc.6 wma gaurensHocTH 3,5cex onpenenieM Tp=1,37. Onpenensiem
AOCTATOYHOCTE BEIOPAHHOIO AKTENBHO AONYCTHMOrO pabodyero HanpaKeHHA:

Usparz = Ui/ Tz =(1,31x303 )/ 1,37 = 290 kB.

Kak sunHo, neppoHaqalibHO BHIOpaHHEIR U,y 3HAUHTENERHO 00/1b11€ Upo

¥ Uipor2, T-€. H3MEHEHHH He Tpedyer.
B cooreerctBuM ¢ n.3.4.2.1 u n3.4.2.2. mua smGpanHoro tuma O[IH

OOpPEAE/AAOT  JAOCTATOYHOCTH BOALT BPEMECHHOHR XapakTepHCTHMKH. Jak Kak
O4EBHIHO, ¥TO WA Uy BBIOpaHHBIE XapaKTepHCTHKM AOCTATOYHLI, TO IIPOBEPKY
nposoaaT no Uy = 1,44: T, = 1,44%x303/333 = 1,31. {na storo T, no puc.6
ONPENETOT ty,,,=10,6Cex, 3HaYEHHE KOTOPOro ¢ IEpexoaoM Ha 3aBHCHMOCTH
"Gz NpeABAPHTEILHOrO HArpyXeHUA" yBeNIHYHMBACTCA B 4-5 pas.

t suotyt , T.€. BeIOpanHeld OIIH yaoenerBopAeT BCEM YCIIOBHAM,

Tax xax ocraroumecs HanpskeHna xaHdHoro OITH mpn xoMMyTanMOHHOM
H IpO30BOM HMMITYJLCE HMIKE OCTAIOIMMXCA HANP/MKSHHH paspaaHMka, TO €ro
YCT@HOBKY MOXHO OCYINECTBIATE HA MECTO PaspiaHHUKA.

1.2, HeobxoauMo BHOpPaTh OrpaHHYMTENS JUIA 3aMEHBI pa3psaaHHKa THIA
PBMI" - 220 (I rpymma no T'OCT 16357) ma npucoemuHeHHOM ©€3
Bhpikinrogareneid Kk suHMu 220 kB tpancdopmarope moinHocThio 40MB-A C
HOpPMATbHOH H3omamued. (ABaIOrHYHasg CXeéMa MOXET BO3HMKHYThH Ha

TpaHcopMarope C BBIKIIOUATENEM npu AedicrBud YPOB wiu BEIBOJE B
PEMOHT NHHEHWHOro BHEIKMIOHaTend). Jlunna 220kB BeimomHeHa DPOBONAMH

AC-300, mmma 100 M. Ilogcramums o6cayxusaemas. MaxCHMaTbHOE
3Ha4YeHHE TOKA KOPOTKOro 3aMeiKaHuA Ha myHax 220xB - 16kA.

B HopMaibHOM pexuMe HanpskeHue Ha Tpancdopmarope MOKET
nocrurats 1,02 ot naubonemero pabovero HanpsxeHMs B Te4eHHE 8 4 B CYTKH.

BpeMsa OeHCTBMA NOCNEIHEH CTYIIEHH pE3epBHOH 3alMTHI Ha TIOMOBHOM

BEUKTIOYaTene — 4,0 ¢. 3ona 3arpg3Henss — 2.
HnutensHo nomyctumoe pabogee HampsokeHHe OrpaHduvTeNns BoiOHpaercs
10 HaHOOJILIIEMY YPOBHIO HANPAXKEHHUA ceTH ¢ 2% 3amacoM U JOJDKHO OHITH HE

MEHEe:

1,02 x 1,02 Uy, = 1,04U4 4 o 152 xB (B2 dasy)

Bmoxalinime K 23TOMy 3HA4YeHHd 1O KaTaJIOXKHBIM  JaHHBRIM  {CM.
[Ipunoxenue 4) Oynyr 154 xB (CIT" ABB-YI3TM", "Taspuaa-OnekTpuk”) H

157 kB ("®ennxc-88").

e WS —
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[TpnrMepnt 8si00pa OfIH

3HaueHHe KBa3HYCTAHOBHBILIETOCA ICPEHANPAKEHUA B HENOJHOGAZHOM
pexxHMe MOKHO OUEHHTb o puc.9: npu anune BJI 100 xmM u Tpancdopmarope
40 MB. A ero Mmonazo npuiaTs passng 1,45,

Tak kxak cxema BXOOMT B 30HY BO3MOXHOI0 MepeXxONHOro pe30H3aHCa Ha
2-0ff rapMOHuKe, TO COrjiacHo 1n.3.3.5 HeoOXOoaMMO y4eCTb OPOABJIEHHE 3ITOH
rapMoHdkn B TedeHHe (.5 cek ¢ aMIUIMTYROH KBaIHYCTaHOBUBIUEIOCH
nepeHanpsoKkeHua pasHoif: 1,45 + 0,3 = 1,75Uy.qp unu 255 xB.

B kauecTBe npumepa paccmaTtpuBaercd Bo3MOXHOCTh mpumeHenma OITH
cepu EXLIM (ananoruunsie paccyxuaenns u npu ssi6ope OIIH npoussoactea
"Mennkc-88" wny "Taspuma-anexrpux").

CII "Abb-Y3J3TM" srinyckaer OIIH uernipex kmaccoB SHEProeMKOCTH.
Hanbonee sxoHOMHYHBINA 1O cTOMMOCTH Kiacc 3HeproeMxoctH R. Omraxo B
COOCTBETCTBHH C 11.3.2.2.1., B cXeMax riae BO3MOXHA KOMMYTausa OJ10ka JIMHUA—
TPaHCcHOpMAaTOP PEKOMEHAYETCA YCTAHABIMBATE KIACC 3HEPrOEMKOCTH HE HIDKE
4.04,5 x/>x/xB soMHHampROr0 Hanpsokenud, 9ro coorsercTeyeT ¥y OITH cepun
Exlim knaccy Q.

Hanee ans BO3MOMHOCTH CpaBHEHHA, BRIOOp OCYIISCTBIANCA Cpasy IULA
BCEX KJIacCCOB S3HEPrO€MKOCTH.

HauGonplmeMy 3Ha4eHHI0 KBa3sHYCTAHOBHBIIHXCA [EPEHAaNpAKEHUWH B
Touke ycraHosku OIIH ~ 1,75 coorsercmeyer mmurentsHocts (,5¢. Ilo
3HA4YEHHIO 3TOH AMUTENbHOCTH no npamoit A puc.1-4 onpegensior T

- g knacca R T=1,165;

- in xnacea Q,P xpussie A cosnagpator u T/~1,18;

-ma knaccaT T=1,16.

Hns OIIH npousBoactBa "Taepmnma-Onexrpuk” (puc.6) T, =1,46 -~ npn
3TOM HaZ0 HMETh B BUAY, YTO 3aBHCUMOCTH AaHA B 0.€. [0 OTHOMEHHMIO K Uypo.

Jna OITH npoussoacrsa 3A0 "denukc-88" (puc.7) Tr=1,46 (3aBucuMOCTE
NPHBEACHA B 0.€. N0 OTHOWEHHIO K Upy).

Co0oTBETCTBEHHO pacyeTHHIE 3HaYeHd HOMHHAJIBHEIX HAIPS)KCHUHA paBHBL;

- qna kinacca R Ur=255/1.165=218,9 kB;

~ qna knaccos Q,P Ur = 255/1,18 = 216,1 kB;

-ia knacca T Ur=255/1,16 =219,8 xB.

bmxaiinige xaTanoskHele 3HaYeHHA HOMHHansHoro HampstoxeHus OIIH s
aToMm cmydae: 216 u 228 kB (cm. [Ipunoxenue 4 u TY ga OIIH cepun EXLIM).
IlopeimeHH0 HanpsxeHHA 255 xB y HHX COOTBETCTBYET A1 HOMHHAIBHOIO
Hanpsxenna 216 kB - T, = 1,18, mna HomunansHoro Hanpsxenna 228 kB -~
T=112.

Ha OITH npoussoacrtsa "Taspuma-Onexrpuk” onmpeneiLuoT HE pacyeTHOE
3HaY¢HHE  HOMHHANBHOIO  HAMpMKEHMsI, a  pacdeTrHoe - 3HAYCHHE
Uipor=235/1,46=174,6 kB. ®upma He Bbiryckaer OIIH ¢ TakuMm pmi Goasumim

agauendeM Uy, (cM. Ilpunoxensne 4).
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Hna OIIH mpoussoacrsa 3A0 "Oennuxc-88" U,po=255/1,46=174,6kB.
bmokakimiee 6onbwee 3Hadenne Uyye=176 xB, a U,=220 «B. [losriuenmo
Hanpsxenus 255 kB nus OITH ¢ TakuMH X3pakTepHCTHKAMH COOTBETCTBYET

T=1,453.
B cBiA3u ¢ TeM, 4YTO B AAHHOH CXEME BO3MOXNHO CIEROBAHHE ApYr 3a

APYTOM HECKOJIbKHMX KBa3HYCTAHOBMBIOUXCA PEXKHUMOB, Jae¢ BLIMONHEH pacyeT
B cooTBeTCTBHH ¢ [Ipunoxennem 10.

Pacger npousseneH mua OITH T-228, mna ocramsuplx OIIH pacuern
BRIIIOJTHAUIHCE {10 TOMY K€ aIrOPHTIMY, PE3YJILTATRI CBEACHAI B Ta0.2.

Hna OINH T-228 T=1,12. llo kpusoit A (puc.4) 3ITOsMy COOTBEICTBYET
pomycrumoe Bpemsa 2,1c, mo xpupoit B ~ 13c¢. 3Jreproemkocts OITH-220B
YXJI1 opoussoncrsa Kd3 cocrammer 370 kxMx, sneproemxocrs 1-228 —
2280 xJIx. Ko3apduuneHT HeMCIoab30BaHHOH 3HEproeMKOCTH P KOMMYyTalH-
OHHEIX nepenanpsxeHuax K, = 370/2280=0,162.

Honyctumoe spema posaeicTeua KYII 255kB cocraBuT o gopmyne us
Ipanoxenua 10: ty1= 13 - (13 - 2,1)x0,162=11,234cex.

[locne nepsrix 0,5 ¢ Bemawuna KVII cuusurca no 1,45 (211 xB), gemy
coorsercTByer T, = U,/U=211/228 = 0,925. [ina sroro T, nomycTuMoe Bpems
BO3acHCTBHA N0 xpuBoi 4 — 3500 ¢, mo kpusoii B — 23000 c.

Toraa taue =23000-(23000-3500)x0,162=19840¢. C yaerom cpabGoTaHHOoMH
qactd pecypca B teuendu 0,5¢ nmpu KVII 1,78, momycrumas JIMTENBHOCTS
po3neicTBua KYII= 1 45 cocrasur:

tron™ tanoaX (1—ty1/ tzom) = 19840x(1-0,5/11,234) = 18956 c.

AHaNOrM4HLIe pacyeTsl MOXHO BRINOMHHTE W jna OITH opoussoacTea
"Qenuxc-88". [lpn 3TOM 3HAYCHHA  3aBHCHMOCTH "0€3 mpeaBapHTENBHOrO
HarpyxeHUA" ANd HEero MoXHO OpaTk ¢ COOTBETCTBYIOMIEH 3aBHCHMMOCTH (B)
wia OITH cepun Exlim cooTseTcTBYIONIEro knacca 3HeproeMkocTH (R).

M3 Ttabnuuel 2 BUAHO, YTO OOHOKPATHOE BO3ACHCTBHE KBa3HYCTAHOBHB-
MIErOCs MEPEeHANPAKEHU 3aJaHHOrO BWJAA MNO3BOJLIET HCNONB3OBATh JMICOLIE
orpaHnuuTeny (Raxe xinacca R) ¢ HOMHBaTBHEIM HanpsxeHueM 216 wmm
228 kB (a Taiwoxe OIIH-176 npoussozcrBa 3A0 "denuxc-88"). Tak kak
NOACTAaHIMA oOcnyxuBaeMan, To goctatouHo BeOpates OIIH ¢ T, OOmpmum
3600 cex (4ro MO3BOMMUT Y4eCTh BO3MOXKHOCTH NOCAEAYIOILEH KOMMYTAallMH B
TeYeHue OnMxaiero gaca). Jromy tpebGosannio yaopnersopsaror OITH cepuu
Exlim knaccos 3Heproemkoctd R, Q, Pu T ¢ HOMHHaLHBEIM HanpskeHUEM
228 kB, xnacchl 3HeproeMkocTd Q ¥ P ¢ HOMUHANBHEIM BanpaxeHuem 216 kB,
a TaKk xe OIIH ¢ waubomeuuuM pabounM Hanpsxenuem 176 xB ¢upmMbl

"QeHukc-88".
Ocraroumieecs HanpsKEHUE NMPHU TOKE I'PO30BOro HMIYJbCAa aMIUIHTYHAOH 3

kA ana PBMI-220 H rpymnest no FOCT 16357 cocrasmaer 515 kB. Coranacuo
n.3.6. ana ycraHosxk OIIH Ha Mecro paspamHHka, ocrarounieecs HanpsaXeHHe
npu 3toM Toxe Ha OITH pomxxo ObiTh MeHbwie wid paBHo 515 xB. 3tomy
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TpeGoBanmo u3 oroOpaunsix OITH cepun Exlim Gonee scero yaosiaerBopser
OITH xnacca Q u P ¢ HomunansueiM HanpsskeHHeM 216 kB, OtoOpannstit OITH
dupMmier “"Oenukc-88" Taioke yAoBIETBODAET 3THM VCNOBHAM. Bcee BpIOpanHeie
OITH ynosnersopsaioT TpeGopannamM n.3.7.2.

IIpn oxonuarensHom BeiGOpe THma OIIH HeoOxoAuMO MOMHUTB, YTO C
OMHOM CTOPOHE OH YCTAHABMBACTCA HAa HM3HOMICHHOS O0OpPYHOOBaHME, A
KOTOpPOro IHenecoodpasHo MNPUMEHATd 3aOHTHBEIE annaparel ¢ Oosmbmmeit
CTEIIEHBIO OrpaHHYeHHsA, YeM npexae. C Apyroi CTOpOHBI — € IOBBUIEHHEM
KJIACCa 3HEProeMKOCTH (NpH IMepexoae K CREeAyIomeMY KIAcCy) CTOMMOCTD
OITH ysenuauBaercs, Kak MUHMMYM Ha 25%.

Tabnuya 2.

Ceoannie peayasTathl pacueros no seibopy OIIH B cern 220 xB

R G P | T

1026 | 1512 | 1596 | 2160 | 2280
Kw/wex | 0.685 | 0.649 [0.3806| 0.3606 [0.2447]0.23180.1713 | 0.162

T, [ 118 ] 112 | 118 | 112 | 118 | 112 | 1.18 | 112

t, no:;
A cC 0.15 0.48 4.5 0.48 4.5 0.22 2.1
B,C 1.6 ]90 1.85 22.0 1.85 12.0 1.3 13.0

9265 | 1.338 | 15689 | 1.514 {17.944| 1.115 [ 11.234
976 0925 | 0976 | 0925 | 0976 | 0.925 | 0.976 | 0.925

1, no:

A, c 2500 | 28000 | 1400 | 8000 | 1400 | 8000 3500
B, c 7500 | 55000 | 8500 | 60000 | 8500 { 60000 | 4000 | 23000
37477 57977 41248.8

6762.6 | 47946 | 3400 | 19840
1 712.78 | 35454.5 36310 39934 |4529.2 46610 | 1875.3 | 18956

481

2T
Iélé

Paspsauk
UUCT Hy 5 l 5
npu 3 KA

B nanxom cinydae, ucxons U3 BhIIIECKa3aHHOro, ObUTO MIPHHATO pelICHUE O
Be1OOpe OITH tina Q-216 CM 245.

7.3. Paccmorpnm npumep BuiGopa OITH 1mpu 3ameHe paspAaHHka THIA
PBMK-750, ycraHosnennoro Ha AT-417000/750/500, nmoaxkmodgeHHOro Io
cxeMe “TpeyronasHuK" BmecTe CO BTOPHIM AT K ymuum 750xB. Innxa jommm

34  Meroguuecxne yxa3aHna N0 NPHMEHCHINIO OTDIHHYHTENCH B nexTpryecxix cerix 110~750 kB



FipHmeps sbopa OFNTH

396xM, BBEITOMHEHA MpoBOAaMH B (pase S5XAC-330/43, Ha nuuun ycraHosneno 3
MYyHTHPYIOMKX peakropa. Hanbonsmee 3HaUeHUE TOKAa KOPOTKOrO 3aMBIKAHUA
HA OIMHAX NOACTAHIUY — 25KA. B HOPMANIFHEIX PEXHMAX YPOBEHR RATIPAXKEHNSA
Ha muHax 750xB ne npesrmmiaer 790kB, T.e. npakTHYecKH paBeH HAWOOJBOICMY
paboueMy. 3oHa 3arpasnenud -II no 'OCT 9920. Bpema aeiictBudA nocnaemaueit
CTYIIEHH Pe3€pBHOI 3aUIMTH HA I'OJIOBHOM BEIKOuaTene — 4.5 c.

HnurensHo aomyctuMoee pabouee HanpaxKeHHe orpaHu9uTeNd BriOHpaercs
00 HauOOoJIBIIEMY YPOBHIO HAIPOKEHMA CETH ¢ 2% 3anacoM KB QO/LDKHO OuITh He
meHee: 787 /43x1,02 = 463 xB. Bmoxaiimee Gonbimee 3TOr0 3HAYEHAA 1O
KaranoxxkueiM  aadasiM (oM. Ilpmnoxenne 7) y OIIH npowu3soacrsa
000 "AQ-Ilonumep" Oyner 478 kB. 3uaueHue Bolaep:kHBacMoro 6e3
B3PLIBHOIO pa3pylleHHA TOK2 KOpPOTKoro 3ameikanua 3toro OITH - 30 xA.

B cooreerctBuM ¢ n.3.3.2.1. mia orpanMuHTENcit, YCTaHAB/IMB3eMBIX Ha
asToTpancgopMarope, KoTopaiit mo cxeme OPY He KOMMYTHpYETCA BMECTE C
JIMHHEH, HauOonsnine KBA3HYCTAHOBHBIOMECA NEepeHanpsokeHHMA ORLIBalOT Ha
HETIOBPEXKAEHHEIX ¢a3ax npH HecuMMmerpHyHOM k3 Ha umHax [IC. Hx
MAaKCHMAahHBIC 3H3YEHHA He npepnmaror 1,4 wmaunbonswrero pabohero
HanpsxkeHUs ceTd. B ganHOM cinydae a1a BeymuuHa cocrasiseT 1,05,

KpoMe Toro, B cootserctBHMM ¢ 11.3.3.5. HeoOxoauMo mNpenyCcMOTPEThH
BO3MOXKHOCTH BO3HHKHOBEHHA NEPEeXOAHOro pesodanca Ha 2-it wiaH 3-H
FAPMOHMKE NP KOMMYTalUKM IPOTHBOMOJO0XKHOrO KoHua auuuH. CormnachHo
pacaeTaM, BBINOJHEHHEIM B COOTBETCTBUHY ¢ JIpunokenneM 9 peuyHa KBa3H-
YCTAaHOBHBUIHMXCA HNEpEHANPOKECHHNR ¢ ydeTtoM rapMoHukH cocrasur 1,35Uy,
mmmrenbHocTh — 0,5cex. Ilocne neperanpsxenue CHiDKaeTcAa A0 3HageHus 1,18,
KOTOpPOE CYHIECTBYeT OO OKOHYaHMA BpeMeHH <CpabaTbiBaHHA mocieaHeid
crynenn peneiinoii 3ammrsl. Cornmacno pucIls.6 TY wna OIIH 2toro
NpOH3BOIMTENE  JUId.- MmATENbHOCTH  0,5cek 10 3aBUCHMOCTH €
"peIBapUTE/IbHBIM HArpy>KeHUEM 3HEPreTHYeCKHM HMITYNIBCOM' OnpenessieM
Ta= 1,45. OnpenenaeM A0CTaTOYHOCTL BHIOPAHHOrO LIMTENBLHO AOIYCTHMOrO

padoyero HamPAKEHHA:
Uiport = Uyi/ Ty =(1,35x455 ) /1,45 = 423,2 xB.

Kak suano, nepsorayansno seIpanusiil Uy, Oonbmie Uypny g B M3MEHEHHH
He Tpelyer.

B coorserctBuu ¢ n.3.4.2.1 ¥ n3.4.2.2. ana pubpaynHoro tuna OIIH
ONIPEAEAIOT AOCTATOYHOCTH BOJIBT BPEMEHHO xapakrepHcTuky no Uy = 1,35:

T,=1,35%455/478=1,285. lna 3roro T, no puc.I15.6 no 3asucumocTy "0e3

IpPeJBAaPUTEABHOO HAarpy:KeHuA" ONmpeaenuor twwe = 1000cek, touo>tyr, T.C.
BriOpannelii OITH uMeer 3anac nmo BpeMeHH Ha ClEOYIOUIYI0 KoMMyTaumio. T.K.
KBA3HYCTAaHOBHBINEECA HANPsODKEHHME B JAHHOM CIy4ae, XOTA H BO3ACHCTBYET
HEOPEPHIBHO, HO HMMEET JBa 3HAYCHWA, TO B COOTBEICTBHMH C 1.3, 4.3
IIPOU3BOAUM pacyeT cpabaTeiBanmsa pecypea no ¢gopmyne (5):

Trom: = 1000x(1- 0,5/1000) = 999,5¢cex.

METOAHIECKINE YKAZAHNR 110 NPHNEHEHWO OITISHHYHTENES] 8 INCKTPHYECKAX cerax 110-750 k8 35




onmeps Bxi6opa OFTH

Ilocne nepsoro BO3ACHCTBHA 3HAYEHHE KBAa3HYCTAHOBHBLIEroCs IIepe-
HanpsKeHus caumkaerca go 1,18 , ueMy cootBercTBYeT T1o=1,18x455/478=1,12.
IJTOMYy 3HAYEHUIO COOTBETCTBYET HA 3aBHCHMOCTH "0e3 mpeaBapHTeNbHOIO
Harpy»eHH1 JHEPreTHYeCcKHM HMnyascoM" mmrrensHocTh cBeine 10000cex. C
y4eTOM NpeaBIAYINEro BO3ACHCTBHA  JOMYCTHMAad MIHTENBHOCTh TEKYILEro
BO31eficTBUA cocTaBuT: Thom = 10000x (1~ ((4,5-0,5)/ 999,5))= 9956 cexk.

Tak xax ocralomeecs Hanpsoxkenue aannoro OITH nmpu rpo3oBOM HMIynbee
Toka ¢ ammadryaod 10kA (1466kB) Huxe ocraiomerocs HanpasKeHHs
pa3spAgHHKA NPH TakoM xe uMnysbce Toka (1650kB), TO ero ycTaHOBKY MOXHO

OCYIIECTBJIATH Ha MECTO pa3psAAHHKA.

36  Merognveckne y;asanm 10 [PHMEHEHINO OFPIFHYHTENEA 8 InexTprYeckux cerax 110-750 x8
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1. Pykosoasmmue yxa3zanna no BelOOpY CPeACTB KOMNEHCAUHH PEaKTHBHOIM
momuocTH. HT A DOnepronporpecc, 1996.

2. PexoMeHnanwy no npuMeHEHHIO OrPaHUMHMTENCH NEPeHANPDKEHHI B
anexrpuueckux cetax 110-750 xB PAO "EDC Poccun", Hurep 3CTI,

1997.

3. IIpoekt "PyxoBooanmix yKa3aHHMi Mo 3aMHTE OT BHYTPSHHHX
NEPECHANPANECHUH INEeKTPOTEXHHYECKHX YCTRHOBOK NEPEMEHHOI0 TOKA

3-50 xB". BOU u OHeprocerbnpoexT, JNeKTPHUECKHE CTARITHH,
1964 r., NN11-12.

4. Paspa6orka Hopm misa IIYD Ha MakcHMaIbHO JONMYCTHMEIE PaCCTOAHUA
no samyinaeMoro obopynosauua. Oruer C30 DHeproceThMpoeKTa,

12581, 1984.

5. Meromuka pacuera HaHOONLIIUX AOMYCTUMBIX PACCTOAHHMI OT
orpaHHauTencit neperanpsoxedud THra OIIH xo asrorpacdopmMaTopos
750/500 xB u 500/220 xB ¢o CHIDKeHHBIMH YPOBHAMM H30JLAIHH.
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6. TY na Bainyckaemuie KopuunmoscxuM ¢apdoposeiM 3asoaom OITH
110-220kB: TV 3414-013-04682628-96, TY 3414-019-046828-97, ua

OITH 110 IL,IV; 220 ILIV YXJI1: TY 3414-011-04682628-96.

7. TY na srinyckaeMeie Kopaunoscximm papdopoBRIM 3aBOAOM
OITH S00xB: TY 344-014-046282628-96.

8. TY Ha BeinyckaeMble KOpHIIOBCKUM ¢apdOpoBEHIM 3aBOAOM
OIIH 750xB: TY 16-521.277-82.

9. TV na ssmyckaemsie 3A0 "ABB-YOTM" OIIH cepun
Exlim 110-750kB: TY 16-97 N 1BI1.768 004 TV,

10.Meroanueckue yka3aHHA 110 NpEaOTBpALEHHIO peppOpe30HaHCca B
pacnpeenuTeabnpix yerpoictsax 110-500 kB c anexrpoMarantaeiMu
TpanchopMaTOpaMi HAIPAKEHUA H BEIKIIOYATEIAMH, COACPKANTHMH
eMKOCTHEIE aenureny ganpakerua, MY-34-70-163-87. Mockea, 1987r.
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A - Npu NpenBapHTENbHOM HATPYXEHHH YASABHO HOroLaeMoi aneprueil 2,5 kIx/xBy;
npi TeMneparype OKpyXatouero so3gyxa +45 °C, N
B - B HCXORHOM COCTORHIH NPH TEMNIEPATYPe OKPYKAOLIETO Bo3nyxa +45 °C

Puc.l. 3asucurrocms omnocumenshulx eenudun spesmentvlx nepenanpscenuit U, npomviunennol

yacmomsl, Komopute 0oadicvt svidepacugame OITH EXLIM R, om ux dnumenwnocmu.
MeTOANYECKNE YKaIaHNA 1O NPUMEHENO OrpHHIKTENE] B SNeKTPseasx ceTax 110-750 kB. Pucyrivit,
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A - NpH NpeABapHTEILHOM HArPYXEHHH YAENLHO# nornowaemoil axeprueii 7 x/bi/kB, 10000 £,c

npH TeMnepaType OKpyxariuero posnyxa +45 °C,
B -~ B ucxoaHom cocTosHHH NpK TEMNEpaType OxpykatoLero Bosayxa +45 °C

Puc.3. 3asuc
Jas {CUMOCIb OMHOCUMENbHBIX BENUYUH 8peMenHbIX nepenanpaxcenuil U, npoamviuinenoii
acmomul, komopuwte donvxcuvt gurdepoicusame OITH EXLIM P, om ux drumensrnocmu

rou OIMTH
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A - IpH NpeBapUTENbHOM HArPYXEHIH YACABHON NOMIOWaeMOil aneprrei 10 kx/kB,
NPH TeMAEpPaType OKPYXKaoiIero Boaayxa +45 °C,

B - B ucxonHoM cocTosHiu npy TeMnepaType OKpYyXaroinero po3nyxa +45 °C
Puc.4. 3asucumocme omuocumensuvix 6enun 8peMenHbIx nepeHanpaxcenyil U, npombrucnennoi

“acnioniel, Konmopete 001CHE! 8bi0epxcusams ozpanusumeny EXLIM T om ux daumensnocm u.
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Puc.3. 3asucustocme “0onycmumoe nanpsaxcenue-epems” ons cryyas 6es npedeapumenbHozZo Hazpyscenus
usthyrocom axepeuu oas QIH, evinyckaesovix AOOT “KDP3" no TY Ne:
1) 3414-019-04652628-97,
2) 3114-011-04682628-96.
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Prc.8. Makcumanvhvie genusurvl YCIMaH0GUGUILXCS HEPEHAHPANCEHUN
8 nonyonounold cxeme anexmponepedayu 110 kB
npu exmouenuu 2-x ¢paz BJT.
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Puc.S. Maxkcwuwanetbie éenununbl YCman08UGUIUXCS NEPERUNDANCCHUY
8 nonyanoynou cxeme snexmponepeoauu 220 kB
npu axaovenuu 2-x gpaz BJI.
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Puc.11. Makxcumanvrbie éenuyunvl YCmMaH08USUUXCA NEePEeHANPINCEHUN
g nonyonounoii cxeme anexkmponepeoadu 750 kB
npu exmoyenuu 2-x gpas BJI.
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Puc.12. Ilepenanpaicenus na aunuu u va neiimpanu mpancoopymamopa npu HenorHoOPa3NoAL
pexcunte aurnu 110 kB ¢ mpancgpopmamopom ¢ pazosxnymors Helimpansio.
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Hem,qwem;ﬂ YKAIaHHA 170 ﬁpﬂﬁwﬂfﬂ OFPIHHEHTERCH 8 rEXTDIYECKIX CeTRx 110750 kB, PiCyHK,



[Ipunoxenusn
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Hopmnposannnie nenvitarenshbie nANPMKEHNS CHAOBLIX TPAaNCHOPMATOPOB € NOMItHANLNOI nIoanumeil, KB (I"OCT 1516.3)

MChuiTaTenbHble HANPRAXENKUA

KpavkoBperenpnle NpoMbILLINeHHOA NacToT! Dnwt

{POIoBLIE MMAYNECH! KoMMYTaLHONKOro #MnynLca Mpy nnaHaaom np oM
_ Gnmﬂ"ﬁ“ut __hofreme NaCTOTh
Knace BHyTpenHen BHeumel BryTpeHNE#H Buewned Brytpenden BrewHer naonAuuy BryTp
Hangs- KIONALUN HIOARHM HIoNAL WU HIONRLUHM NI GARLHA 8 CYXOM COCTORMMUM naon
XeHiR Kaxporo 3axnma Kaxgoro nﬁ::ﬁq:;?n Kazoro Mexay . ;
ofmMoTkM | numedkoro | Hedtpa- |  numelinoro 2amuma |runennoro]  fMHER: VHERHOTO| NuHeR- | 3axmMa | oo o
IR HME | nu 1axuMa (noove sampna | HbIMHK 23 I2XHAQ | Hbidit 33- { HeHTpa- 3a%AMa
00 HO noouepesHo MamMu
(noadepeano) (2) { peaio) hefIHO (noove- Xu ?3'; OTH. 3eMN¥ OTH,

JeMNHK

Painbix ¢aa
EXN ETRETN X TN T R T

ng.g_ue NAaKUR!

NH. — [ONHKH KMNYABLC,

C.H. — CpEe3aH!bIH HMIIYALC,

(1) - nnaTpexdaskmx TpancdhopmarTopos.

(2) -~ nas coeauHeHubIX B 38c3ny 00MOTOK Knacca Hanpsxkerus ot 110 10 220 kB ¢ Henonxoil mionsumeit HEeHTpany,
acnycxatouteit pabory ¢ ee pazzemnenuen.

(3) -~ Ans 0bmorok knacca Hanpaxeria ot 110 g0 220 B ¢ senonwoit wicnausmet, Aonyckaowedl pabory ¢ ee pa3seMiIcHueM.

(4), O}~ anz rpancdopmaropos AOILITH 167000 500/220, ¢ obneruekuoii uzonsumesi

(6) - ans obmotiu 500 kB ¢ obneruennoii monauueii rpancdopmaropos AOJLITH 417000 750/500, BRITycKacMuX ¢ 1985 ..

" Me TOAHHECKHE YK3IANHA 1O NPHMCHEHIIO ONPAHHWHTENEH 8 INKTPUIECKX ceTx 110-750 &5, fpsnoxetins.




Hpunosicenue 2

Ociosnuie anexTpiuyeckie XapakTepHCTIKIL OrpawnyiTenel NePEHANPRLAKEHINI, PEKOMENAYEMBIX AAS IneXTPUYECKHX ceTeii 110 kB.

| opal

" jYcrpou-
CTBa

83pLIB0-

User . XB nipu
KOMMYT,
“Mnynbece Npy
Toke 500 kA

Ueer . kB npi [ xommy-| fruua
PO30BOM
PMNYNaCe

HanMenouarue gupmes
WNTY

HauMernosanve Tvna ONH Mpovue daxropul

HIT0"Jnckrpokepamnxa”
(8 TM, AO"KD3")
3414-019-04682628-97
3414-011-04682628-96

Hanuwue ewge opxoM
MoaudHKAUKK NO
ANKHE ITYTH TOKA

OTH-110 B Y X1 73/
5
Exlim R-096 AM123 77/96
Exlim Q-108 AM123 84/108

Uip, Yiow 2uHCE nyTH
OTTH-110/73-1011VX 1}
OITH-110/80-1011VX 1

u un BO3MOKHE! MOZH-

dHkauun no aanke
OTTH-110/88-1011Y X 111 2 212(219) [yTH TOKA yTE4Ks
OTTHLY/TEL-110/73YXIN____ |73/100] 165 183 | 218(233) BO3MOXHM MOaH-
OIH-V/TEL-110/77Y X1 I“M duxanmun no grmue
OITH-V/ TEL-1 16/84Y X 11 n

Hanuuue emge 3-x

CI1 "AEB-YaTM" MoandukauHi no

16-97 N IBI1.768 004 TV

3AO0"®Deunke-88"
3414-007-06968694-97

000 "Taspitya-
Jaekrpux"
HITEA.674361.005TY

251(269) NYTH TOKA yTEYK:

190 |
O00"Ad-Tloanmep” |OITHn-110/300-111-YXJTI-TT1/01 |7 114 190(205) | 225(242) | 0.3 | Boamoxcum
ONHn- OfMHn-110/350-111-YXTL-[12/02 (77/104 5y |200216) | 237(255) 5sp | Moaupurausm no
000/000.00.00 GOITY  |OTTHn-110/400-II-YXAL-11/01 (73/98.5[ 154 |  190(205) | 225(242) | 04 | “ DAKHE TyTH TOKA

YTEHKH

TY 16-99 Ol in-110/420-1-YXJTi-12/02 777104 | 171 |

- Bazopoe uenonHenye

*

= YCPCAHLHHMOC JHAYCHIE XaPAKTCPUCTHK MOKET HANOAMTLCA B AHanazoHe +/-2%.
*ad I . - e
- 1an ONTH HGO ! INCKTPOKEPAMIKA” IHAUCHUY OCTAIOLMXCH HAMPAKEHHA MPUBEACHEN AN uMYnbCa Toka 1,2/2,5 Mc ¢ cooTpeTcTBYIOWEHR aMITHTYAO#H

1S | S —

Meropseckse yKazatna 110 NPUMEREHINO OrpaHUyHTENes B ANEKTPHNECKHX ceTax 110-750 kB, fpnnowenns.
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Ilpunoycenue 3

Ocuosubie IMEKTRINECKHE XAPAKTERUCTHINH orpAHMHTeA el NCPEHANNAKEMIUIE PDEKOMEHAYEMBIX ANA INEKTRINECKRY ceTeli 150 kB.

m

Haumerosanve Hupmul
NTY

HauMmenoranue Tuna ONH
HMNYNLCE MNpouue ¢ axropu!

10kA ™

HITO"3nexrpoxepamsnka”
(8 Tu. AO"K®3")3414-

014-04682628-96

Hanuuue ewse
OAHOR MOuQIIKa-
LHU NO ALAHE MYTH
TOKA
Hanuyne ewe 3-x
MOIHGPHK ALK No
Usip, Unon Ansize
NYTH TOKa yTeYKi

OIlH-150 YXIJ11

CIT "Abb-YOTM" 16-97
N 1BIL.768 004 TY

O00"Ad-TIonumep”

OlNHn-
000/000.00.00.001TY
TY16-99

OIHn-1 50/300-III-YXJI | -Hl 100/140

Bo3aMoxHbl
OIHn-150/350-111- VX1 -T12 06/14 MozudRKauun no
OIMHn-150/400-11-YXJI1- [11 JULHHE NYTH TOKa
OITHn-150/420- N-VXJ11- nz 349 yreuxis

* ~ 0a30B0C HCONMHEHHE
“* ~ to0 ke, uyto B [Tprnoxennu 2.

e e ——————— e
Merognueckve yKasanns No NDUMEHEHIO OFrpaHuInTencd B anexypmecnx cersx 110-750 xB. flpunoxens,




ITpunosicenue 4

Ocnosubie 3neKTptiveckie XapaKTepHCTHRE OrpaniuyTeNel nepesanprkenuii peKOMENIyeMBIX Afl INEKTPHYecKHX cetell 220 kB.

KOMMYT. UM~ { Uoer., kB Npr| Anuna

Havmexosanne pupmot u N TY NyNucs npu

Haumerosauue tvna ON
MEROB 4 H MMNynece

+5{10 JkA **

(8 T.v. AQ"KD3")
. «  |ONH-220/146-101TY X 711 458 [ 370(358) | 419(453) BoIMOXKHE MORH-
3 ﬁf_gl ;{’ gggzggggi_gg OITH-220/137-1011Y 311 157/196 n n DHKALHH 110 ATHHE
OITH-220/176-10ITY X 1T} 176/220] 550 | 447(439) | 506(545) | ITYTH TOKA YTeYKH
000 “Taspiza- Inexcrpmic OMH-Y/TEL-220/146 VXJILH* {146/200] 330 - (366) | 436(466) BoaMOKHb MO -
MTEA 674361.005Ty  |OTH-V/TEL-220/154YXJHII* {154/210] 350 | 20 |  (386) [ 460(492) hHKALHM TIO AAHHE
. ‘ OMMH-Y/ TEL-220/168Y XJI111*[168/230] 380 | (422) | 502(538) NyTH TOXA YTEHKH
0Q0"Ad-Tlomumep"  |OMMHn-220/450-HI-YXAL-IT1  |146/200
OlTHo- OMHn-220/550--YXNI-TI2_[152/208] 426 _ _375(426) | 470/504 | SOIMONGILL MORK-
000/000 00.00.001TY  {ONHn-220/350-RI-YXAI-T11 | 344(355) | 420/460 Gualyn no ‘“""L’:f
TY 16-99 OTTHn-220/700-111-Y XJ11-112 TYT¥ TOKA yTCY

¥

— T0 ke, uT0 B [lpunoxenin 2.
— T0 xe, 4To B [Tpunoxennn 2.

(2

Me m,qnqech yxa.?;:ﬂ 1R N0 RPIIHEHQHHEG OfPaHHYNTENCH B ANCXTPpHNEeCknX cetax 110-750 &8, ﬂpﬂnaxe;m.
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Hpunoscenue 5

Ocnopupie 3nexTpryecKite XapaKTepIICTHK OrpanHYHTEelf NePeHanpsKenit PEKOMENRYEMBIX AR INERTPHYECKHY ceTei 330 kB.

Haumeropanve brpmbi W
NTY

HITO"3 nexrpokepamuxa”
(B T.4. AO"KD3")3414- JOITH-150 VX1 210/ | 1000
014-04682628-96
Exlim Q-264 AM 362 211/26
CI *ABE-Y3TM" 16-97 — 1128
'BI1.768 004 T

000“A®-TTonumep® {OMHn-330/700-[H-VXIIIT1 2101274 726 |
OITHn- OITHn-330/700-I0-YXJI1-[12  |220/288] 760

000/000.00.00.001TY |OIMHn-330/1000-10-YXJI1- 111 {210/274] 1080
OTTHn-330/1000- N1-YXJT1- 12 1220/288

HanwmventobBarve Tina ONY

fipovire daxropul

Hanuuue ewe oanoit
MoandHKaLK no
RANHHE AYTH TOKA

Hanauune ewe 3-x
MOXHpHKaLKiH no
UHp;UnnM OJIHHE
T1YTH TOKA YTeuKH

BoaMoxysl
mMonudixaluy no
JUTHHE MyTH TOKA
yTeuKH

o0

TY16-99

- 62a30B0€e HCROKHEHHUCE

MeroanJeckue yKa3aHna N0 NOHMEHEHHK) OTDANHYHTENEH B ANexTDHYECcKHX CeTrx 110-750 k8, Mmmmf



Hpuwioorcenue 6

Ocnosuble 3nekTpHyueckne XapaKTepicTnK OrpPaRNYNTENEH NEPEHANPRAKEHNIH PEKOMEHAYEMBIX IR INEKTPHMECKNX ceTeit 500 xB.

| cpab
Harmenoes N TY H Ygi:ﬁ- KOMMYT. UM~} rho3osom
SHOBEHKE hUPMbL U aunmeHoBaune Tuna ONH 8IpLBO- nynece Npu HMnyNbCe Mpoune daxToph
Geaon., TOK® 10kA™

HITO"Jaexrpokepaniika” Hannune emte oaHoit
(8 T.4. AO"KP3") OIMH-156 YX A1 330/ 743-750 920 MOAKGHKILHH [0 BAH-
3414-014-04682628-964 HE ITYTH TOKA YTEYKH

Exlim P-396 EM550 318/396} 2772 I-
1K

Syt
Pt
N

Bo3MOXHEL MOAM-

77 Hannsnte euge 3-x
CH "ABB-Y3TM" 200 Moangukaymit no
IO-9TNIBILT68 004 TY | oo T 306 AH350 318/3961 3960 872 Ung Unow AHHE ry T
TOKA YVTCUKH
755
2

KA

20

65
OIMH-500/3032011Y X il 303/410 | 2870 n_

JAO"Qennrc-88"
3414-0]3-06968694-99

00 HKAUMH [0 A4S
OTTH-500/3332011Y X1 333/450] 3150 830 | 980 (El KA VoMK
000" A®-Tonsuen® 303/398] 1556 8
000,00 06 1~y OLIH1-500/1000--Y XJI1-12_|318/418] 1634 790 | 1005 DIMONCHE! MO~
OMHA-000/000.00.00.001 TY - 30 2,50 | duxauny no ke
TV 16.99 OlHn-500/1300-N-YXJi1- Tl {303/398] 2391 1 TOKA yTEHKH
ONHa-500/1500- -YX1-T12 1318/418 | 2508 b

* — HazoBoe HenoaHe e
*¥ - roxe, wro B Npunoxetin 2

Ui IpH KOMMY TAROHIIOM 1MITYALCE Tpancdiopmaropa ¢ obacruennoit n3oasuueli Ha cropoe 500 kB:

AOLLTH 167000 500/220 - 900, «B
AOLLUTH 417000 750/500 - 1050, xB
Hopts. uaon, U, ..xom = 1230 kB

—

il

METO[HYECK IR YKaZaHNA RO NPUMEHCHINO OrpaHuunTeNns 8 mawpuuechtx cerax 110-750 k8.  (onioxeHua,
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[Ipunosycenue 7

OcHOBHLIE INEKTPHYECKNE XAPAKTEPHCTHR OrpaRBUHTCACH IcPeHANPSEREHIHT fIEKOMEHAYEMBIX NN INEKTPHHECKHX ceTeil 750 ki,

Um:-r,l(E

! coass npu
[ A
Nontxan “;‘;_ YCTPOH- | KOMAYT. U“;‘ ;:B Anuna
HanmeHosanue upmel u anepro- | P cTBA nM- P

Haumergeauue Tuna ONH

NTY rpQ3oaoM Mpouve chaxropw

PAA-
eMKOCTL, B3pbLIBO-| NyNLCe
K H::?' Ge301, [npy Toke H:AJI mhie Z:f,:gj

1000

KA"
HT10"Jaexrpokeparuka”
(s . AO"K@3")

KA
Boamoxcua oaxa
Of4-750 V1 455/ | 5224 20 1320 416251 moxdaditxanss
TY 16-521.277-82 oMo
CI "ABB-Y3TM" N
16-97 N 1EM.768 004 Ty |EXim T-588 AMBG0 462/5881 5880 n 1125 | 1293 -64400
OO0 A®-Tomumep® | 5pn.950/1800-11-y X111 | 4557595 m 1396 42000 | Bosmoxam
MORHGHK2 LM

LI 20 | 30 2,50
Q0000 D000TY 1 orHn-75012500- My 30m -T2 | 4787625 | 143 " | 50000 | Mo Ause nymy
TV 16-99 TOKA YTCHKH

¥ - fasosoe ucnonueHMe

** — npuseaentt ua wone 1999 r. Mpu nepecyere pyBacssix uer npunumanocs: 1$=24/4 py6.

¥4¥- cronmocte OfTH HIIO "3nextpokepamika” onpesensnach B CODTBETCTBHM ¢ NpPARic-MCTOM, yTeepaaenuum 8 mione 1999r. Aenapramerrrom
ancirprieckux cereh PAO "E3C Poccuu™ 1 ¢ yuetom Npusteuanna 2 ykasanHoro npaic-nucra {(npi npeaonnare AeHexHbM CptACTBaMH CkHAKH L0 35%).

MeTORIIELKHE YXAIIHHE 10 FDHMENEMND DIPIMHYHTENEH B I7eKTIvvecnx cerrx 3110-75D X8  Flonunowesms.



Ipunoscenue 8
Taoauya 1.

KpaltuycranoBuBIHECH NEPEHANPIKEHHS
npH oTKAKYenun oauodazncroe K3 na xouue nunun 500 xB.

e _1
K"ﬂ:gﬁ”P L an = 500 K L oy = 350 ko L en= 250 K

5 o [ o oo oo | e
- n-m——
0 (o3 | von | s | s | vies | o5 | vos
nnmm}
| oo e rmes [ vowe | ver | om | im
[ o [ wae | owe | oie | | ]
nnmm
o[ Tass [ uso | oom | tam | om | o
| BT e [im | Tome i
lll—_
130 [0 [ [ 10 | 109 | oses | v | ose | oss
E -nJ
| ol o[ (s [ v [ wse | vwr

— -—r - A EE T . ——— — J— e _——

Ipumewanue k Tabn.l: o monwt 110-330 kB 6ea TIP KVII npy tex ke anuHax
BBHAY HHM3IKIX CONPOTHBICHHH CHCTEM Ha 15 — 25% ke,

Tabruya 2.
YeTranoBHBIIMHECH NePeHANPANKCHHA
NnpH HeNoJHOPAIHOM OTKINYEHHH 0AH0H (asbl A

Haﬂpﬂﬁ(eﬂﬁ& " Yucho WP MaKcHManbHbE CpaHuLil 30HL! * l

KOHCTPYKLIMA palk B Ha4yane B KOMUe HanpaXeMus K

| 500 B, 160-190
350-380

| 3AC-330
165-200

355400

115-140

250-290
390-420

* 'panminl 30H, B XOTOPLIX HE MOTYT NPUMEHSTHCR OrpaHuMHTeaH npoussoicrsa KO3,
onpeaeaannck mo seaxuauue KYTIL pasnoi 1,3,

METOAHIEKINE YKAZAHNA IO TIMMEHEHINO OTDAHIMTENEH 8 INEXTHrCox ceTix 110~750 k8. lipiwroxerne 8. §7



Tabauya 3.

KBa3nycTaHOBHBIUINCCH NEPeHANPRXKEHHA
NIpH HENONHO(DAIHOK KOMMYTALMM JIHKH C 'rpaucq:opma’rﬂpﬁm HA KOHIE

Hanpsokerne, kB Kon-Bo . Maxc napeuanpmxeuuﬂ
ekt AR e
110; AC 70, 6.3 MBA  [Bxn-nue 2d 1.75 1.6 70 - 350 80 - 325
110;AC 240; IOMBA  |Bra-une 2¢ 2.45 2.07 110-480 | 125425
Bxn-uiie 1¢ 400-700 { 310-600
1120; AC 240, 40 MBA _ |Brrne 2d 50-340 | 60-270
220; AC 400; 63 MBA Bxa-aue 2¢ 1.95 70 - 420 80 - 360 ‘
Bir-nue 1 i 2 05 325 - 500 | 260 - 600 }
500; 3AC 330; SOOMBA |Orxn.1d(OLIP) | 2.65 60-420 | 70-370 |
1OTien. 10(1IOP) | 2.39 205 - 525 210 - 490 §
;O*rm.zqa(OU.[P) 2.45 240 - 570 | 290 -500 !
Orxn.2¢(1IIP) | 2.30 400 ~ 750 | 450 - 700 i
Bion. 2¢(OIP) | 2.6 50-410 | 70-390
B, 26(11P) 2.39 210-525 | 225-490
750; SAC 330; 1250MBA (Qtin.2¢d(0OUIP) 190 - 600 | 210 - 550
Otin.2¢(11IIP) 270 - 650 | 300 -600
Orkn. 1¢p(OLLP) 35-360 S0 -350
Q7. 1¢(111IP) 160 - 460 | 155 -440

Bt 2(OLIP) 40-360 | 50-350
B, 2¢(11IP) 180 - 470 | 170 - 450 |

——m— . — 0 x- e ey Ay e S —— o e W T e e oy — o — o —— - Al .o =

—r— e et L 4 R A A - = e e o - W = . . e e e o .

Al R L N ree——

—— — —_— -

e e i pp—

Aol pacueToB NPHHATE! MHHMMAaNLHOE M MAaKCHManbHOE cedeHue nposonos BJI u
Hanbonee XapakrepHoie THAL TpaHcHOpMATOPOB JUIA  PacCMAaTPUBAEMBbIX  KJIACCOB
HaNPAKEHHII.

B oTaMuHbIX OT 3Tux ycnosuii ciyyasX npueefeHHbie JaHHble B Tabm3 MOXHO
HHTEPNONHPOBAaTL MMM 3KCTpanoaHuposark. IIpH 3TOM y4HTBLIBRETCA H3MEHEHHWE CeYEHHA
IPOBOROB H HHAYKTHBHOTO COMPOTHBIEHHN Mexay TpaHCPOpMaTopHuIMH oOmoTkamMH BH i
HH, coennHeHHBIX NO Cxeme 3Be3na ¢ 3a3eMIEHHOM HeHTPanbi ~ TPEYrOALHHK.

[lo HHAYKTHBHBIM CONPOTHBAEHHAM TpaHCHOPMATOPOB HHTEPHOAHPYIOT BO3MOMHLIE
50HBl OomacHeX KYIL mns nomyOnoussx 3nexrponepenay 154xB — no 3onam qus JIOI
110xB n 350«B ~ no 3onam ana JISII 220kB. B Tex ciyuasx, KorAa MOryT PHMEHATHCK
OTP2HUMHTENIN NEPEHANPAKEHHI C APYrHM PACHETHLIM HANPDKEHHEM MOXKHO TOJIb30BaThCA
ODOOWIEHHLIMH 32BHCUMOCTAMY Benuyribl KYTI OT fnuMbl MuiMM, NPUBEACHHBIMM FU
Havbonee TAXENOIO Cnyvyas Bmouenns asyx ¢as BJI u oTkasa Tperbeii dasnl: puc.8 — qua
110 «B; puc.9 — ann 220 «B; puc.10 — anst 500 xB; puc.11 - pna 750 xB.

JKCTPANOMRUMIO U KHTEPNOAKLMIO JAHHBIX (TPOBOANT AHANOIUHHO BLULECKAZAHHOMY.

S8 MeToAnesse yKasania N0 NPHMENCHWO ONDIHHYHTENEN B INEXTDINEHX ceTix 110-750 k8. ﬂ;:u;meme 8.



ITpunoscenue 9.

Tabnuya 1.
HauGoasunie ponyctumble paccToRHus or orpanHaHTEN i nepenanpaxenni tuna OYXIH-110

Ao 3amuaemoro obopynonanus oburausix OPY u 3PV 110 B

-q_._._—___,__-.-._._.._—_-.__.—-.--—,_._d_._-__..-_ _— j— P —_— . — A - . ar—— L .

— o —

Kon-eo xoMnnekros
OrpaHi4KMTenen
NepeHanpRxeHnm,
MECTY yCTaHoaK

FUWiHa dawuieHnoro
nogxoga ¢ NOBHILEHHBIM
JAUMTHLIM YpOBHEM, KM

Kon-so 8l

T e ————

: PY no cxeme
I "Onok nuwig —

Tpaxcgopmarop®

Oaun komnnexr ONH
Y CHIOBOrQ

TpancdopmarTopa.

l PY no cxeme
"On0oK nuHIK -
2 Tpanchopmatopa”

Hea xornnekra OIMTH
Y CHNOBBLIN

Tpancdopmaropos,

{ PY c anyma Rea xomnnexra OITH

v BJ1 v apyma Y CMAOBLIX
TpakchopMatopamu TpaschOpMaTOPOs.

PY ¢ peMa v Gonee BNl | Mea xomnnexra OITH
H ABYMS Y CHIAOBLIX

TpancopraaTopami TPaHCPOPMRTOPOB.
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Tatnuua 2.
Haubonowwe pomyctumsie paccrosuus or orpaHHuNTeNel nepenanprxeruii THnz OIIE-220
no 3autHuwaemoro obopyaosauns oburuneix QPY 15 3PV 220 xB
Ko;-a:Htir:r::;;ns [InuHa auimianHoro PaccTofnne M
e p‘: HERDRKEH T NOAXOAZ € NABLULEHHEIM -
MecTo y-:*raunsm' 3aWHTHLIM YPOBHEM, KM [o cunogbix TpaxchopmaTopos Lo ocransHoro
(asToTpaucthopmartopos) INeXTPoQBOPYL LB HA

PV 110 cxene OauH KoMnneky ;g ?:g |
“Brok nuxus - PAIPAAHHKOD 30 90
rpacdopMatop’ Y CHIOBOrO 75 120
tparcdopmaropa. S 165
30

JlBa koMnnexra

PY no cxeme S 55
"OnoK AnHHg — PRPLAHHKOS 90
2 tpancdopmaropa” y EUADHIX 135

L & Tp&ﬂCCpOPMETUPQE. 1 R0

PV & aBVMA JBa xoMmnnexTa gg
BI1 uinyy}:a PAIPLAHHKOB 95
TpaHchopmaropamy y CHIORLIX 140

TPRHCPOPMATOPOB. 190

Jlea xomnaexTa

PY ¢ tpems & Conee BJ1

—— e T oy, . pgmam oy . _—

pa3pAAHHKOR

M ABYMH

TpaHcdopmaTopams y CETORBIX
TpaHcGopMaTopos.

METOZMYECKNE YKA3AHHA DO TIPHMEHEHHIO OTPANHYHTENSH 8 ANEXTPHLECKHX CeTax 110750 kB, lNonnoxerite 9.



Tabnuua 3.

Haubonnwue ponycrumeie paccronuns or orpasHuKTeneHd nepenanpaxednii Tuna ONIH-330
RO 3auwaemoro obopynosanua obbiynnix OPY u 3PY 330 B

i e i ——— e i el s

el R W ——— e e T e A e e o ———

e —— T
E Kon-Bo KOMMNexT0B [ITMHa 33LMIEHHOTO PaccTonnue, M jr
E Tun PY, orpandiuTeneh NOAXOA2 & NOBLILEHHBIM 1
: xan-ao B NepenanpRxesuni, . :‘ HTHBIM YDOBHEM. XM fo cunoewix Ao Ro ocTanshoro |
'. MECTO YCTAHOBKM . s ' TpaHcgopmartopoe TPaHchopMatopos | GopyRosaHUA

g aEToTpanchopmaTopos HATI PAXEHWUR K¥POOROPYROBEHUA |

PY no cxeme

|
1'
AR

2,0 40
"G10K MHHHA - 0‘“““0“‘3:::’“";5?1 - 2,5 55 75 100 |
Ipaucd,mpmawp“ Y CHIOBORO TPAHCQOPMATOPA. 3,0 75 00 120
I

[ .
{PY no cxere Jolaa ?M“::f?a 01:::1 5 2,0 90 370 1000
"610K nurNa - ST i) 2,5 105 390 1000 5
Tpancdopyatop” TpancgopMaTopa, BTopoit 3.0 120 410 1000 ;
- B MHHEHHON Auchke. |
PY ¢ apyma BJT u oanum 2,0 100 370 350 ‘
TPAHCQOPMATOPOM RO Oann KOMEHEH ?T[H a 2,5 130 390 460 *
cxwe “TpeyronbRUK" Y CHAOBOTO TpaKcqopMaTopa. 3,0 165 410 360

iPY ¢ xeyms BJl u geyma 2,0 150 1000 1000

| TpasichopraTopamst o uzi:;;:;?ﬁm‘:“?rmx ) 25 170 1000 1000 .?
cxeve “rpeyronsHi’ y TpaHCPopmaTop 3.0 220 1000 1000 ,
|PY ¢ tpema 1 Gonee BN it | Oaun xomanext OIMH ;gg :ggg :ggg |
ugmm rpancgopraTopoM |y citnasoro Tpancgopratopa 200 1000 1000 ‘
! or _ 1000

i PY ¢ Tpema 1 Bonee BJl it | Rea komnnexTa OTH 1000

4By M TpaicopMaTopari |y cunosoro TpanchopMatopa.

1000

18

. el R

ﬁ;é_m,qaqmwe ;’T@JJHHH no r?pHHEHEHH;ﬂ amaﬁwmeneﬁ_;anexrpwgcr;r cerax 11 O~750 kB, fipunoxenne 9.
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Tatinuya 4.
Hanubonbwse nonycruMble pacerosisus 6T orpaunyuTenei nepenanpsxerni rna OITH-500
A0 3amtutaemoro 0bopyaosauta oburvuetx OPY u 3PY 500 B
rm————— T e —
_ . JaunuierHoro Paccrornne, w 1
Tun PY Kon-go uz::::;;:z;?qurenen ROAXOAA ¢ o
kon-eo B/ MECTO ‘ ' NOBBIIEHHEIM Lo cxnossix Lo
YCTBHOBKY . o oCTanuhor
SQUMHTHL!A TpaHcopMaTopos TpakchopMaropor 0
HOBHEM, Kn (asTOTpanchopMaTopss) HBNDKEHUR 3nectpocbapyposaria |
; F
1PV no cxeme -
! OMoK MHHUA ~ Y CHAOBOTO TpacdopAaTOpa 2.5 60 - 20 |
phigrops. 3.0 75 105 90 %
Hea xomnackra OIMH. 20 |
Ozun koMOnexT y cunosore 2’ s 90 1000 }
Tpaucdopmaropa, sTopoii - 30 110 1000 E
B MUHSHHON AMeitke. : 130 1000 :
Hsa xomMnackra OfTH. |
A 2.0 90 - 1
AHH KOMONEKT Y CHROBOTO 5 17 I
TpaHc(hopMaTopa, BTopoii — Ha 3’0 lﬁg >00 :
MIHHAX WK B IHHCHHOK adciike, * 1000 |
| !
Isa xomnackra OIMH %2 {‘:g , &}0 ’f
CHAOBLIX TPAHCHOPMATOPOE. ’ "
y TpaHc@opmarop 3,0 180 1000 |
|
i

PY c tpema Bll w ognum [ Oaun xomnaexy OITH 2,0 =
rpaﬂcd;mp MATOROM Yy c1nosoro Tpancdopmaropa. gg ’
Aea xomnnexra OINH 2{5) 400 - |

Yy CURostX TpancdopMaTopos ’ 1000 300 ;

3.0 1000 r

1000

- e ——— T ey L gy ——
H

——— ———— i ——— e A — e —r W e T——— _— =

METORHIECKHE YRAZAHNA 1O NPIUMENERIHO orpannw_reneﬁ B MEXTPH-EKHX ceTRx 110-750 kB, Nmtnoxenne 9,



Tabnuya 5.
HaubGoarvwne ponyctumsle paccToRnua oT OrpaHHYHTENACH nepenanpaxennit Tnna OITH-220

A0 obmatok 220 kB asToTpancopmaropos (rpatcdopmaropos)
C AMAANTYAOH HMAYJALCHOT0 HCMBITATEILHOTO HANPRXEHNA NOJHOT BOINDLL 650 KB

r———-—-—-—-— ——— o - - - =7 = o S —

D S — e e S S - e —
S —_— — JE—

~ HawGonsuiee gonycrumoe
OrPaHUMKTENA nepedanpaxeNrid 4o o6MoTox 220 kB

[inyna
3aWniLeHHoro
TPOCOM NOAXCAA,
KM

Kon-80 kKoMnnexTos orpaknuutencei
nepeHanpsUKeHni,
MECTQ YyCTaHOBKM

Cxema nogcramyun,
| kon-so 811

|
|

f

MeTannuMeckye u x/6 onopsl
0 e bl
43 OTTRXK caobofHocToswue w6 onop
0

25 3

Tynmkoeaq, nmo cxeme

Omin komrunext OIMH y 2,0

160K AHHIS - asToTpancdopmaropa 2,5 30 35 ?
rpauccbapuamp" (Tpancdopmatopa). 3,0 u bonee 35 40
Tynumtm, no cxeme 'E:::;:Mg;[r:[om{ Oxn Bop- 2,0 30 40
}"OnOK IHHUS — - a? y an'lm'pa)ﬁc °p 2,5 40 50 .;-
Tpancd;apma'rop“ MaTopa mancda?‘p Maropa), 3,0 u Gonee 50 70 *-
BTOPOH — 8 nniieiiHoi sucHKe. ;
{ Tynukoras, no cxeme Hsa xoMmnnexta OMMH y 35 55 "
“ykpynueuumﬁ 6nok" ¢ asToTpanchopmaropa 50 80 i
;mym TpatcdopMaropamit | {rpancdopmatopa) 75 100 I
ﬂpoxo,nuan, c asyma Bll u 2 | lisa xosmnncxra OIMTH y 2.0 40 60
Tpauccbap:uampamu 1O CXeME |aBToTpaHcdopmaTopa 2,5 60 90 :
i "sMocTitK" (tpancdopaaropa) 3,0 u Gonec 80 115 |

HC cexumann (cicTemoit) wni

Jea xomnnexra OTMH y 2,0
[ Tpems BST 1 asyms aBTotTpaHchopMaTopos 2,5
Tpaucqmpmampaml ( rpancdopaaropos), 3,0 u 6onee
T}
u —

Merognveckie yx}asamfﬂ 110 NPHUMEHEHMIO OrpanivnTensss 8 anextpusecknx cerax 110-750 xB, Flponnoxenne 9,



Ta€nuya 6.
HanGonsume ponycrumbie paccronnms ot orpannunreneit nepeHanpaxenni Tuna OITH-500

Ao obmoTox 300 kB asToTpanchopmaropos (vpanchopmaropos)
C AMAANTYAOR HMIYNbCHOIO HCMBITATERLHOI'O HANPANREHE NOAHOIE Boaubt 1300 kB

} - - T ———— e — - - p—— — e ey e i o i Y —— -

e T e, S — . - amm

Cxema nogcTaHywa,

Kon-go komnnekros OINMH,
xon-so B

MECTO YCTaKOBKY

Haubonewee gonycrumoe pacetontue ot 6nuxaiivero i
OfPRHUIKTENR NepeHanpRXeryn 40 oOMoTox 500 kB
apvotpancopmaTopa (TpaHchopMmaTopa), M

Tynukosas, no cxemce

Onuu komnnexr OITH v cunceoro
|"6nox nuHAg -

DaRCqOpMaTopa 2

—r —

Apa xomnnexra OITH. Opun xomnunexr OMMH y
cuaosoro sparcopmaropa,
l BTOpPOH — B MIHCHKOI Ayeiixe,

| 1
J[Ipoxonnas, c asyms BJI 8 ozxim tpanc- Oauu xomnaexr OITH vy cunosoro 55
bopmaTopoM no cxeme "TpeyronbHiK” nancopmaropa.
!

Tynukosas, no ¢xeMe

"Gnox nuHug — Tpancdopmarop” 43 f

[Tpoxonuas, ¢ asymsa BJ1 1 onumss Hea xomnaexra OITH. Oamx komnnexr y

BO aHC
[rpaticdopMatopoM mo cxeume "rpeyronsuuk” S0Pl O TP $opmaropa, 60
= BTOPOH — Ha LIMHAX,
Tpu xomnnexra OITH. Oz koMinexT y
CHNIOBOrO TpaHchOpMATOpa, ABA APYTHX -

B TUHCHHLIX SYCHKaX.

’ [Tpoxoanas, ¢ asyms BJI u anymy 'i
Tpaucq:sopua'rupauu no cxeme HB:HE?‘;HET :?HH Y CHIIOBOTO
t"aeTHIpEXyronsHUK" P pMaTopa.

C CEKUHAMH (cHcTeMOl) wuH, ¢ Tpema BJiu | Oaun xommaexr OITH y cunosoro ‘;
Y OHHM TPaHCHOPMATOPOM nanchopMaTopa. (

- l

C cexuuaMIt {CHCTeMoil) wun, ¢ Tpema BJln | dsa kommnekta OITH y cunoesix
|ABYMS TpaHcopMaTopaMu

e ey e —— —— e —— N T -

TpancdopMaToOpoB.

— L —

} Mem,qﬁ?mne YXa33Hua N0 NpuMEHEHHKI OTDIHHYHTENE] B INEKTDMYECKHX ceTax 110-750 x8B. psnoxcerne 9,
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Tabnuya 7.
Hanboavwne ponycrumsie paccronnns or orpannyureneit nepenanpaxenni tins OITH-500

ao odmoTox S00 xB asroTpancdopmaropon (rpanchopmaropos)
€ AMIINTYA01) UMOYALCHOFO HCNBITATELHOTO HANDAKEHHA NOANOI BoanbI 1060 kB’

- — - —— . - —
- — e o —mmm L — g

 —— ey oy ]

Hanbonewee gonyctumoe paccteanua ot Snwkadiwero
OrpaHmquTenA nepenanpsixeNuit no obmotox 500 kB
aBToTpaHcPOpMaTopa (YpaHcgopmaropa), M

CxeMa nopcranyum,
kon-pa B

Kon-8o xomnnextos ONH,
MeCTO YCTaHOBKY

Asa komnaexra OITH. Oanu komnnexr OIMH y
CHOBOTO TpaHcopMaTopa,
BTOPOH — B msHeHROMH fHcHKe.

Tynukoeas, ro cxeme
1"0nox nunus — rpancdopmarop"

Tpu xomnnexra OITH. Oann xommuexr y

CHACBOre TpaHcopmaTopa, ABA APYTHX ~
B MHHCHHBIX SueHKax.

[lpoxonnas, ¢ asyms BJ1 1 oanuM
TpaHcpMaTopoM 10 cxeMe "rpeyronsHik"

[poxoguas, c geyms BJ1 it asyms
TPAHCPOPMATOPAMH MO CXEME
“ueThIpexyTOALHIK"

Hea xomnnexra OIMTH y cunosrix
Tpanchopmaropos,
ABA ~ B NHHCHHBIX AYCHKAX.

Hervipe xommnexra OITH. Oavm xomnnext OIMTH
Y cunosoro tpaxcdopmaropa,
DH — B JTHHEHHBIX fycikaX.

C cexuusmu (cucremoii) wan, ¢ Tpema BJj u
OAHMM TpaHCcdopMaTOpOM

C CeKutaMu (CHeTenmoit) winn, ¢ Tpema BNl n | Isa xomnnexra OIMH Y CHIOBBIX

Fstre komnnexktos OFH. [Isa xomnnexta y
CHNOBLIX TPaHCHOPMATOPOB,
TPH — B THHEHHBIX SYcilkax.

! -
'C cexuptantu {CHCTEMOIR) witii, ¢ TpeMa B i
,naym TpancQopMaTopamu

__!—I--'—-—l——-—-—_—_—-l-l—l_-—.- [T

METOAHYSCKNE YKAIIHHUA 110 NPUMEHEHIIO OrDaHHYHTENE B nexTpriecknx ceTax 110-750 kB, flowoxenne 9,



Npunosicenue 10.

Pacuer YCTAHOBHBUIHXCS NEPEHANPAMKEHME I QACTOTHLIX XADAKTEPHCTHK
B CXEM¢E IJICKTHONEpeaa i

Jua pacyera HCIoNb3YHOTCA BOMHOBLIE X3aPAKTEPHCTHKH IMHHA, B ka4eCTBE OCHOBHOIO
3JIeMEHTA pacHera PacCMATpHBAeTCA SKBHBANEHTHas HHOYKTHBHOCTh cHcreMst Lo ¢ 3 [I.C. E,

K KOTOPOM NOAKJUOYEH YHACTOK JHHHN JniHOR / ¢ Harpy3koi Z,,.
Ecnit npeneOpedyb aKTHBHLIM  CONPOTHBICHHEM JUla JIHHMM, TO  BOJIHOBOE

COTIPOTHBJICHHE ONPEAEIAETCA KaK:
Z,=VL/C=VX/YOm rne
L u X - ynenwHble HHEYKTHBHOCTD B I H MHAYKTHBHOE conpoTusneHHe B Ox,
CuY - ynenbHsie eMKOCTh B @ U NPOBOXHMOCTE AUHHH B CuM NO NPAMON H RYNEBOH

NOCACHOBATEALHOCTSIM COOTBETCTBEHHO.

I[locroaunas pacnpoctpakenns o = o VL C pad/ku, rae @ - yacrora koneGaHuil (ans
NPOMBILUINEHHOW Y4acTOTH! W = 314), ‘

Hanpakenue B nawane sanuvu Uy, B wonue ~ Ux, BXOQHOE CONPOTHBIEHHE C
PacCMATPHUBAEMOr0 KOHLUA UMMM — Z,, .

A npocreiiero chyyas — OTCYTCTBUR HHIYKTHBHOI'O CONMPOTHBIEHHS PCAKTOPa MIIH
BXOJHOIO CONPOTHBICHUA CAEAYIOLIEr0 y4acTxa JIKHHH, B AanbHeidmeM 0003Ha4aeMOM Kak
"Harpy3ka", — BXOQHOE CONPOTHUBACHHE IMHUAN PABHO!

K03pPHUHEHT nepegayy Hanpsokenna K;= 1/cos ol , npHuem

U: = qu Kf (2)
BxoaHoe cCONpOTHBNEHKE JITHHH C HArPY3KOH Ha KOHUE:
. cosa/+(Z,/Zy) xsinad
Zux= “'jzl. : Hnu
sinad - (Za/2Zy) xsinod
. Za'{' Z'.L tg l

Z.x = _ijl Ctg ?6- (3)
K= (1/cos ) +(Zs/ Zy) x sinald , (4)

rne Zx HMeer 3HaK "+ IpH HHOYKTHBHOM XapakTepe Harpy3ks, a "-" npy eMKOCTHOM.
IIpit ciMMeTpPHHHOM OQHOCTOPOHHEM BIUTIOHEHHH THHUH:

. Ex lel . .
U = . Ua=UaxKy , (5)
ij:l + z‘nﬂ
rae  La, Zua » Ko — napamerps IHHUH N0 IpAMOM NOCIENOBATENBHOCTH.

Ecny cxeMa COCTOHT H3 HECKOJIbKHX YMACTKOB M MMEeT LWIYHTHPYIOWMHI peakTop Ha MX
CThIKE, TO BXOAHOE CONPOTHRAECHHE PACCHHTBHIBAIOT, "CBOpauydBas” CxemMy HauuHas C
OTKPLITOTO KOHMaA JIMHHH, 1Ipn 3TOM BXOQHOE CONPOTHBAGHHE PacCMATPHMBAEMOID y4acrka
NPHHHMAETCA B KAYECTBE HArpy3sku Qi cienymowero (N0 HanpaBJeHWIO K BIILIOYECHHOMY
KOHLy Jsaxuun). PeaynvTupyiomnii xoaddpuumeHT nepenayuy HanpsOKEHMS NOMYy4aETCH
nepeMHONceHHEM kK03 PHUHEHTOB Y4aCTKOB.

[Ipu onvoctopoHHeM oTkuOYeRMH uecumMmerTpuuHoro K3 Ha  xoHue NMHHAM
ONPeneNAOTCH BXOAHbIE CONPOTHBAEHHA CXEMbl OTHOCHTEJIbLHO OTK/OMEHHONO KOHIUA JJMHHH
¢ K3 no npamo#t (0bpatHoii)Z,,; , ¥ Hynesot Z,,q nocnaesosaTensHocTsM, uenonssys (3, S) ¢
napaMeTpaMH THHUH B CHCTEMbI 110 3THM NOCAENOBATEALHOCTAM COOTBETCTBEHHO.

66 MeTaanience yKaIHHA 10 TDHMENEHING OIDNSIMTENSY B ANEXTIMYCOMX CETRX 110-750 KB, fipinoxarse 10,




ITocne 3TOro onmpenensioTcs HANPSOKEHUA HA NOBpPEXACHHLIX (Ga3ax HA KOHUE JIMHUM

KaK.
) . 3 Z-IIU
Ua=Ug - 5 Z (6)
+
npu asyxdaznom K3: z“l_ M0 ‘
. @=1)Zyo+ (@ -2) Z

Ul= Ul:l ’ . (7)

2 zlxl + Z 2x0

ITpH oTka3ax BO BKMIOHEHHH OAHOMK (a3bi BHKTOYATENR, OIHOCTOPOHHE BKIIOUAIOLIENO

JIHHP[IO, Hﬂl’lp.‘FDKEHHE Ha KOHT4AKTaX pasoumymm BLIKIIOYATENA COCTABUT:
Zum + le ol
, (8)

lenl +Z sxnt + 2 (znuﬂ + zlx nﬂ)
rne Z.xno—~ BXOOHOE  COMPOTHBIEHHME JHHHH no  npaMoi  (HyneBoii)

TOCNENOBATEALHOCTH €O CTOPOHE! pasphina $assl B croposy JJIC;
Zunl o — BXOJHOE CONPOTHBAEHHE NO NpsAMoi (HyneBoH) NMOCNENOBATENLHOCTH CO

CTOPOHEBI Pa3pPLIBa B CTOPOHY Pa3OMKHYTOINO KOHLIA JIMHIM.
HanpsxeHue OTHOCHTENBHO 3EMIM HA Pa3OMKHYTOR JIMKHM CO CTOPCHBLI Pa3pbiBa TO

NOCACAOBATENIBHOCTAM.

U= 3E

. (zlxm + zu nﬂ) X 'Z.r. al (9)
Unl,2= Ex : : : : . :
[(zlxnl +Z »X nl)"" 2 (zlx a0t zlxnﬂn x (lenl + z:xnl)
v ZII no
Upo = Bxm-rm— oo (10)

an. at Z ax D1 +2 (Zn: n + le n0)

HanpsokeHHe Ha KOHLE JMHHH B MECTE Pa3pbiBa COOTBETCTBEHHO PABHO:

- U 2 Unl + Uun
®aznoe Hanpsokenne 1, paBHo: o
Uu= U+ U+ Uy (11)
Onpenenur kodbdrureHTbl NepenauH HANPAKEHHUA Ha KOHLE MHHHH K 120 nOmyuaem:
Ur=2 *K  * U + Ko * Uso (12)

YacroTa cobcTBeHHbIX KO/IeOaHHH CXeMbl ©g B 3aBHCHMOCTH OT PacHETHLIX YCIOBHH
Onpenensercs nyTeM noCTpoeHHA YaCTOTHLIX XapaKTEPUCTHK:
=~ JUIS CXEMBI CUMMETPHIHOIO OAHOCTOPOHHETD BIIIIOHEHHA JIMHUMH.

~Z,=joLet + Zon = £ (w), )
Wg Haxomar npd Z, = 0 8 TOUKE NEpeceyeHHn YaCTOTHOM XapaKTepHUCTHKH C OChLIO

alcuuce (MOXKHO yNpocTHTL rpadoaHaIHTHYECKHR CIoco0, NOCTPONB NpAMYI0  Zgy = — jolc)

W Z,x, B GYHKUHK OT @ , H NONYHMB B MECTE NEPECEUEHHA Mg );
— npu HecummerpruHbx K3 rpadoaHanHruieckum cnocobOM MCXOAAT H3 ypaBHEHHH:

Zul"' 2 z:xo=f(ﬂ3) ={ ’
— Ilpl‘l paspbme snempcnepemqu dHAJIOTHYHO pcu]ae'r CAa }'p&BHBHHEZ

&

Zoxm zlxul+2 (Zum"l'zurﬂ"' anuu)= f((.}) = () .

MeTOumMaaae yKasais N0 NDMMEHEHIAO GIDMHIRHTENST B ANEXTDHETGX cerix 110-750 k8. Mpwiowerswe 10. 7



Ipuioocenue 11.

B cnodcubix cayuaax, npn Uy> 1S i BO3MOXKHOCTH JUTHTENBHONO CYLUECTBOBAIHA
YCTAHOBMBUIETOCA PexuiMa, NpOBepAlOT cooTsercTsue BuiOpaHHoro OIIH ycnosusam
SKCILTYaTaUMH MO BeAUYHHE pBpeMeHHo aonyctumoit anurensHocrd BAHO no caenyromeii

¢opmyne:
Ti = [Tei— (Toi— Taj)] x Wkoa/W.eee, rae

Ti - NOMyCcTHMOE BpeMA TEKYIWEro BO3ACHCTBHA  HANPsAXKEHHR WU
nepeHanpsLKeHua Ha Haubonee HarpyXEHHOM IEMEHTE OrPaHHYHTENN,
Ta;, Bi — HOpMHpYyeMasn HOITYCTHMAA JIKTENbHOCTb TEKYWIErOo  BO3QEHCTBHA,

onpeaendemMas no 3asucUMOCTiIM A U B Ha puc.] - 4;

Wy — aHeproemxocth OITH, npoussemennsrx K®3 paccmatpupaemoro wnacca
HANPAXEHHUA ceTH , onpeaensemasn no IIpiutoskeHusaM 2 — 6;

W «e — 3neproemkocTs OITH, npousseneHHbix apyroit ¢upmoii (Hanprmep, ABB-
YOTM) BoidpanHOro  xnacca  JHEProeMkoCTH, OnpenensieMas  no
Ilpnnoxenusm 2 — 6, 9.

Ornowenne W ygn kK W .ess NO3BONAET YHUHTHIBATH HEROMCMONB3OBAHHYIO 3HEPIHUIO
NEPEXORHOro npouecca Ahd YBEAWMCHHA JONYCTHMBIX ANMTENbHOCTEH BpeMEeHHO
ROMTYCTHMBIX TMOBLILUEHHH HANIPSOKEHNA. YpPaBHEHHE OCHOBAHO HA TOM, YTO 3HEPro€MKOCTbL
OIIH nponssoacrsa K®P3 paccuutana Ha NOrNOWEHHE TOJNBKO KOMMYTaUHOHHBIX
nepeHanpsLKeHHH QAHHOIO Kiacca cetd, a 3HeproeMkocts OITH apyrix npoussoaureneii B
HeCkOnbkOo pa3 Oosnbwe ee. Tak Kak IHEProeMKOCTb OrPAHMYMTENR pACCUMTaHA Ha
HHTErpanbHOE NorntouleHie suepruy, aoiaenausiuelics 8 OI1IH, 8 HopManLHOM, aBapUIHOM M
NIOCNEABAPHITHOM pexiiiMe, TO 3TO MNO3BOJIKET HENONOJYHEHHE 3HEPrHH B MEpPexXOXHOM
NpoLECCe HCNONL30BATL AJIS YBENHYEHUA IMUTEABHOCTH (H  COOTBETCTBEHHO 3JHEPTHH)
KBa3HYCTAHOBHBUIETOCS pexima.

HomyckaeTrcs yTousienre pacuera BBEAEHHEM NOMNPABKH HA aMILTMTYRY H JIHTENLHOCTD
Bosixbl: 0,8-0,9 — nns BJI 500-750xB, 0,7-0,8 — nna BJI 220-330«B, 0,5-0,7 - ans BJI 110-
154xB.

Ilonpaska Tem Menbule, yeM KOpPOUE KOMMYTHPYEMAA THHUA.

08 Meraanaenose yKazaHna 110 NDHMEHE 410 OYDHSITENST B 2EXTDHCOMX CETRX 110-750 kB, [owiaweswe 11.



HTK QJ1-NTPOEKT

UHH 7728-042312
adpec: 117421 Mockea yn.O6py4esa 3-1

men/anc (095! 431-5526

Hayuno-Texnnveckan xomnanma "Oa Ipoext” (HTK) ycnewno padoraer B ofnactn

3NEKTPOIHEPreTHKHY H HHQOPMALMOHHBIX TexHonorui ¢ 1992 r.

OCHOBHbIE HanpasJeHHUA ACATENLHOCTH KOMIAHIIH!

e onpeneneHue ycnoenii padoTel 3aekTpoTexHuyeckoro obopynosauns IIC n  BJI
anekrpHueckux cerax 110-1150 kB 1 paspaborka COOTBETCTBYIOWIHX HOPMATHBHO-
METOAMYECKHX AOKYMEHTOB M TEXHHYECKHX TpeGOBaHWIi Ha HOBble BMAbl OOOpPYAOBAHHUA H
npubopei;

® MOATrOTOBKA OCHOBOMNONAralOWNX W HOPMATHBHBLIX AOKYMEHTOB NO (POPMHPOBAHMIO €XITHOTD
MHPOPMAaUMOHHOIO NPOCTPAHCTBA, M BHEApeHHe HrgpopmaunonHblx TexHonornih 8 CHI ¢
IOCTaBKaMit COOTBETCTBYIOLLEro 000pYAOBaHIIS;

¢ KOHCYNLTHPOBAHME MO BONPOCAM NPOECKTRPOBAHNA, NPOABMAKEHHA HA PbIHKH 11 3KCANYATaUHMH
HOBBIX TEXHO.J0Ti, NpHOOPOB, 0OOPYAOBAHMSA N YCIYT,

¢ pa3paboTKa 11 peani3auls COBMECTHLIX NPOEKTOB Mexay rocyaapcrBamu CoapyxecTsa U
MEKAYHApOIRbIX NpoekToB (B ToM 4iicae no auHil TACHC n BUCTPQ):

® NONCK NOTEeHLHANbHbIX NEeNOBbIX NAPTHEPOB B rocyaapcTeax Coapy:RecTsa i 3a pybeaxonm,

* OKa3aHue nomMouwd B nyOaikaliy, NEPEBO 1§ peaaKTHpOBaHHE KHUI H CTaTel, HanpaB/ieMbIX B
BEOYLUIiEe TEXHINECKHe H3naTeabersa Janaanoit Esponei 11 CHIA,

HTK pacnoaaraer WTaTtOM BBICOKOKBaNHMPHUIPOBAHHBLIX COTPYIAHIKOB, HMCET BO3IMOZHOCTII
NPHBJEKaTh IKCNEPTOB MEAIYHAPOAHLIX OpraHnsauttii 14 HMeeT J€I0Bble OTHOWEHUA C PAIOM
HHOCTPaHHBIX KOMNaHitii, yHiiBepciTeToB 1 nadoparopii Takix kak JCL International (Bexyiussii
CNeuHaniCcT No HpopMauloHHeIM TexHoaoriasm), POWERGEN (3nepreriideckie 00beRTH "noa
xmov”), NORHLAMBER PLC (xpynneitwmnii nocTaswgik BBIYHCHNTEILHON TEXHHKM M
rommaexTyrominx), NEKTONS (UK) (koHcyasTaHTbl no ponpocaMm 3HepreTiku), JIOHAOHCKHI
Yhusepcuter, Jlabopatopua uM. Pesepdopia B Oxchopae, IEE (bpuranckuii HHCTHTYT

HHIK€HEepOB 3NEeKTPHKOB)

Hawmy yeayramil 1noab3yioTea Takie KOMNaHH Kak;
TexHONpOMAIKCHOPT

JHEProceTbNPoeKT

HT® "Suepronporpecc”

PAQ “EQC Poccun”

Kb "Pedopna”

Kb "MEPHT BAHK"

MI™Y um. M.B.JloasoHocosa

Hcnoanurenpnslii komuter 3nexrposneprerivyeckoro Cosera CHI
AQ "Ksblpreiaaneproxonaynr”

AO "JlirroBanepro" u MHorie apyrite.

HTK "3Jn Ilpoext" npennaraer BaM B3aMOBBINOIHOE COTPYRHHUECTBO NO MHTEpecyroudM Bac
HPGEJIBM&M B KROTODBIX Mbl ABAACMCHA NPH3HAHHBIMIT CNICLHATHCTAMI.

C yBa:KeHHEM,

I'eHepanbhsiili aupexrop
HesicruTenshblii ynen Huvo-Hopkckoil AH A.I'.Tep-T'azapsan



