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Hacrosimiass TumoBast wHCTpyKums (manee WHCTpYKLMS) COICPKHUT OCHOBHBIC YKa3aHUs I10
BBITNOJIHEHUIO KOMIIEHCALUU €EMKOCTHOTO TOKA 3aMBIKAHUS HA 3€MIIIO B JIEKTPUYECKUX CETAX, a TAKKE
10 IPOU3BOJICTBY CIIEHUAIIBHBIX U3MEPEHUI € LENbI0 HACTPONKI KOMIIEHCAUU EMKOCTHOI'O TOKA.

IMpn paspaborke naHHOW WHCTPYKIMM YYTEH OMNBIT JKCIUIyaTallMd »JIIEKTPHYECKHX CETeH ¢
KOMIICHCallielf eMKOCTHOrOo TOKa B JHeprocucremax benrnmassnepro, KyiiObimessHepro,
CapatoBaHepro, CBepAIOBIHEPTO U JP.

B NHcTpyKnuio BHECEHBI W3MEHEHHS U JIOTIOIHEHMS], YYUTHIBAIOIINE OCOOCHHOCTH IKCILTYaTaIlin
JIyroTacsIifX PeakTOpoB, TPeOOBAaHUS HOBBIX CTAHAAPTOB M TEXHMUYECKHUX YCIOBHH Ha KOHKPETHBIC
TUIIBI PEAKTOPOB.

[Ipn skcruryatanmym cered ¢ KOMIICHCAIMEH €MKOCTHOTO TOKa HEOOXOIUMO PYKOBOICTBOBATHCS
TaKKe MHCTPYKIMSAMU 3aBO/IOB-U3TOTOBUTENIEH AIIeKTpooOopynoBanus U TpedoBanusiMu 11T u [TYD.

Hacrosimiass MHCTpyKumst npeaHasHadeHa st nepconana ciyx6 POY (I1D0), 3anumaromerocs
JKCIITyaTaluel JIeKTpUIeckux cereit 6-35 kB.

1. OBIIUE MTOJIOKEHU A

1.1. KomrieHcalsi eMKOCTHOTO TOKa 3aMBIKaHHUS Ha 3eMIlto B ceTsx 6-35 kB mpumensiercs mms
YMCHBIIICHUST TOKA 3aMBIKAHUS Ha 3EMIIO, CHIDKCHHS CKOPOCTH BOCCTAHOBIICHHS HATPSOKCHHS Ha
MOBPSXKIACHHON (ha3e IOCie TameHUS 3a3eMIDIIONICH TyTH, YMEHBIICHWS TepCHANPSOKCHUH TIpU
MTOBTOPHBIX 3)KUTAHUSAX IYTH M CO3TaHUS YCIIOBHMA ISl €€ CAMOIIOracaHusl.

OCHOBHBIC OTIPE/ICIICHUS, HCITONB3YeMbIC MIPH XapaKTEPUCTUKE CETEH ¢ KOMIICHCAIIMEH eMKOCTHOTO
TOKa, TPUBE/ICHEI B MPHIOXKeHUH 1.

1.2. KommneHcanusi JODKHA TPUMEHSITHCA TPU  CICAYIOIMX 3HAYCHUSX EMKOCTHOTO TOKa
3aMBIKaHUS Ha 3€MITIO0 CETH B HOPMAaIBHBIX peKAMaX e¢ pabOoTHI:

B BO3IYIIHEIX ceTax 6-20 kB Ha »xene300eTOHHBIX WM METAIUTHYECKHUX OMOpaxX M BO BCEX CETAX 35
kB - ipu Toke Gomee 10 A;

B BO3YIIHBIX CETAX, HE UMCIOIIUX JKEIIE300€TOHHBIX W METAJUIMICCKHUX OIIOp: MPH HAMPSDKCHUH
6 kB - npu Toke Oonee 30 A, mpu Hampspkenun 10 kB - 6onee 20 A, npu nanpspkennn 15-20 B -
6omnee 15 A.

KommeHcarmro 1omyckaeTcs MPUMEHSATh TAaKXKE B BO3IYIIHBIX ceTsaX 6-10 kB mpu emkocTHOM TOKE
meree 10 A.

1.3. Jns KOMIIGHCAIMM EMKOCTHOTO TOKa 3aMBIKaHUS Ha 3eMITI0 JOJDKHBI TPUMEHSTHCS



Jyroracsiiife 3a3eMJIIIONIME DPEakTOpsl C IUIAaBHBIM WM CTYNEHYAaThIM  PEryIMpPOBAHUEM
WHITyKTUBHOCTH.

OCHOBHBIE TEXHWYECKHE XapAaKTEPHCTHKH JYTOTacsIiNX PEaKkTOpOB NPHUBEAEHBI B NPHIIOKEHUH 2
(tabu. 1-7).

1.4. B a1eKTpHUYECKHX CETSX, TA€ B IPOLECCe IKCINTYaTalli €eMKOCTHBIIM TOK 3aMBIKaHMS Ha 3€MITIO
n3Mensiercss He Oomee yem Ha +10%, pexkoMeHnyercs NPHUMEHSATH AYroracsiiue pPeakTOpbl CO
CTYIEHYATHIM PETYINPOBaHNEM MHAYKTHBHOCTH.

B anexrpudecknx ceTsix, Iie B MPOIECCE IKCIUTyaTallMd €MKOCTHBIM TOK 3aMbIKaHHUsSI Ha 3E€MITIO
n3Mmensiercs: 6osee yeM Ha +10%, pexoMeHIyeTcsl IPUMEHSITh PEaKTOPHI C IUIABHBIM PETYJINPOBAHUEM
WHIYKTUBHOCTH, HACTPAaUBAEMBbIC BPYUHYIO MIIM aBTOMATHYECKH.

ABTOMaTHYeCcKass HACTPOHKa KOMIIGHCALMM PEKOMEHIyeTcsl B ceTaX 35 KB mpu eMKOCTHOM TOke
3aMbIkaHus Ha 3emitto 6osee 10 A u B cetsix 6-10 kB npu emkoctHOM Toke Oomee 50 A.

1.5. Jlyroracsmme peakTOpbl JODKHBI OBITH HACTPOEHBI HAa TOK KOMIICHCAIMH, KaK IPaBHJIO,
paBHBIN EMKOCTHOMY TOKY 3aMBIKaHHs Ha 3eMITI0 (pe30HaHCHAsi HacTpoiika). JlomyckaeTcs HacTpoiKa
C TNEpeKOMIICHCANMeH, NMPU KOTOPOH HMHIYKTHBHAs COCTABISIONIAs TOKA 3aMBIKAaHHMS HA 3EMIIO HE
TIPEBBIIACT 5 A, a cTeneHb paccTpoiku - 5%.

Ecnn ycranoBnennsie B cetax 6-20 kB mgyroracsimme peakTophl CO CTyNEHYaThIM PErYJINpOBAHUEM
WHIIyKTUBHOCTH UMEIOT OOJBIYIO pa3HOCTh TOKOB CMEXHBIX OTBETBJICHHUH, JIOITyCKaeTCsl HACTPOMKa C
WHIYKTUBHOM COCTaBIISIONIEH TOKa 3aMbIKaHMs Ha 3eminio He 6oiee 10 A.

B cersix 35 kB mpu emMmkocTHOM Toke MeHee 15 A morryckaercs creneHb pacctpoiiku He 6omee 10%.

B Bo3mymHbix cersix 6-10 kB ¢ eMKOCTHBIM TOKOM 3aMbIKaHusl Ha 3emiio MeHee 10 A crernens
paccTpoiKi HE HOPMHUPYETCSL.

Hacrpoiika ¢ HemoOKOMIIGHCALMeH JIOITyCKaeTcsi TOJNBKO MPH HEJOCTATOYHOM MOIIHOCTH
JIyroracsIlero peakropa ¥ NpH YCIOBHM, YTO JIOObIE aBapHHO BO3HMKAIOIIHME HECHMMETPHU
emkoctell (a3 ceru (0OpBIB IPOBOIOB, PACTSDKKA KM Kabess) HE MOTYT HPHBECTH K IIOSBIICHHIO
HaNpsDKEHUS]  CMELICHWsl  HelTpamu, mpesbimatomero /0%  ¢dasHoro wanpsbkenus. Ilpm
HEJIOKOMITCHCAIIMN PaccTpOWKa He JI0JDKHA MPEeBBIIATh 5%0.

1.6. B ceTsx ¢ KoMmeHcaleld eMKOCTHOTO TOKa CTEIeHb HECUMMETPUH (Pa3HBIX HANPSDKEHHH He
nowkaa npesbiiath 0,75% daszHoro HanpsbkeHus, a HanpsoKeHHe cMelneHus Heitpamu 15% dasHoro
HaIPsDKEHUSL.

Jlonmyckaercst HanpspKkeHne cMelneHnst Heitpanu B TtedeHne 1 u no 30% u B TeueHHWe BpeMeHH
TIOMCKa MecTa 3aMbIKaHus Ha 3emutio - 100% ¢aznoro HanpspkeHus.

1.7. VI3mMepeHust eMKOCTHBIX TOKOB, HANPSDKEHUH HECHMMETPUHM M CMEIICHUSI HEWTpalu C IEJbIo
HACTPOWKM KOMIEHCAIUK EMKOCTHOI'O TOKa JIOJKHBI MPOBOINTHCS TIPH BBOJIE JYTOTacsIIiX PeakTOpOB
B paboTy U NpY 3HAYUTEIIFHBIX U3MEHEHHUSIX CXEMBI CETH, HO HE PEXe OIHOr0 pasa B 6 JieT.

2. BBIBOP NOJICTAHIIUM JIJIA YCTAHOBKHU YT OTACAIIAX PEAKTOPOB

2.1. I[yroracsmme PCAKTOPbI JOJIKHBI YCTAHABJIIMBATHCA HA MUTAIOIUX MOACTAHIUAX, CBA3AHHBIX C
SHCKT‘queCKOﬁ CCThIO HC MCHECC 4YCM JIBYMS JIMHUAMMU DJICKTPOIICPCAA4vn. VcraHoBka PCAaKTOpPOB Ha
TYIHUKOBBIX NOACTAHIUAX HE NOITYCKACTCA.

2.2. BLI60p HOHCTaHHI/Iﬁ JJIA YCTAHOBKH JOYroraciamux peakTOpOB JOJLKCH MNPOU3BOAUTHCA C
YUYCTOM BO3MOKHOT'O pa3JCJICHUA CCTU Ha OTACIbHO pa6OTaIOHII/I€ Y4acCTKHU. PeaKTOpLI JOJI?KHBI
pasMeIlaTbCd TAaKUM 06p330M, yTOOBI B Ka)KZ[Oﬁ 4aCTu CCTHU IOCJIC €€ pPa3ACiICHUs COXPAaHAIACh
BO3MOXKXHOCTb HaCT‘pOﬁKH KOMIICHCAlIlM €CMKOCTHOI'O TOKA, OIIM3KOM K pe30HaHCHOI7[.

3. BBIBOP MOIIHOCTH AYT'OT'ACAIINX PEAKTOPOB
N TPAHCO®OPMATOPOB JJIAA UX TIOJAKJIIOYEHUA

3.1. MomrHOCTh peakTOPOB JTOJKHA BEIOMPATHCS MO 3HAYCHHUIO EMKOCTHOTO TOKA CETH C YUETOM €€
pasButus B Omkaiimme 10 ser.

[Ipr OTCYTCTBMM MAaHHBIX O Pa3BUTHH CETH MOIIHOCTH PEAKTOPOB CIEAYET OIPENCIATh IO
3HAYCHUIO EMKOCTHOTO TOKA CETH, YBEMIeHHOMY Ha 25%.

OmnpeneneHre eMKOCTHOTO TOKa CETH Ul BBIOOpPA MOIMHOCTH IYTOTACAIINX PEaKTOPOB MOXHO
MIPOU3BOUTH IIyTEM pacueToB (MpUIOKEHHE 3).

PacueTHast MOIITHOCTE peakTopoB Q, (kB-A) ompenensercs mo Gpopmyiie
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rae Uy, - HOMIHATBHOE HAPSDKCHUE CeTH, KB;
|, - eMKOCTHBIN TOK 3aMBIKaHUS Ha 3€MIIIO, A.



3.2. Ilpy IpyMEHEHNH B CETH IYTrOTacsiiX PEeaKkTOPOB CO CTYNEHYATHIM PETYINPOBAHHEM TOKa
KOJIMYECTBO M MOIITHOCTH PEaKTOPOB CJIEIyeT BEIOMPATh C Y4ETOM BO3MOXKHBIX MU3MEHEHHH EMKOCTHOTO
TOKa CETH C TEM, YTOOBI CTYNEHM PETyIHPOBAHMS TOKAa IO3BOJISUIM YCTAaHABIMBATH HACTPOUKY,
OIM3KYIO K PE30HAHCHOM MPU BCEX BO3MOXKHBIX CXEMaX CETH.

IIpn emKocTHOM TOKE 3aMbIKaHWs Ha 3emito Ooiee 50 A pexomeHIyeTcs NMPUMEHSTh HE MEHee
JIBYX PEAKTOPOB.

3.3. JIns TOIKITIOYEHUs] PEaKTOPOB JOJDKHBI HCIOJIB30BATHCS CHIIOBBIE TpPaHC()OPMATOPHI CO
CXeMOi1 coeiHeHns1 0OMOTOK "'3Be3/1a C BBIBEICHHOW HEHTPAIIBIO - TPEYTOJIBHUK .

B cersx 35 kB g 9TOM menM MOTYT MCHOJIB30BATHCS TPEXOOMOTOUHBIE TpaHC(opMaTopsl
110/35/10(6) xB ¢ o6motkoii 10(6) kB, coenunreHHOI B TPEyrOIbHHUK.

B cetsix 6-10 kB MoryT ncnonb30BaThCs HEHarpyXeHHbIE TPAHC(POPMATOPBI WIIH TPaHCPOPMATOPHI
coocrBennbix Hyxa (TCH) ¢ oomotkoii 0,4 (0,23) kB, coeanHeHHON B TpeyroibHHK. B 3TOM ciydae

| Aort

TCH nomkHBI OBITH MPOBEPEHBI MO UTUTEIHHO JTOIMMyCTUMOW Harpyske. JlomycTuMasi Harpys3ka warp

(A) Tpanchopmaropa ompezensercs mo Gopmyie (2).

1 = V(@ L) (113, @

r71€ lyon - HOMUHAIBHBIN TOK TpaHchopMaTopa, A,

I - TOK KOMIIEHCAIIUK peakTopa, A.

TpanchopmarTopsl, HCIONb3yeMBble JUIS MOIKIIOUYEHHS PEaKTOPOB, NMPHBEICHBI B NPHIOKEHUH 4
(Tabu. 12).

3.4. TIpu orcyTcTBHM TpaHC()OPMATOPOB CO CXEMOW COCAMHEHUSI OOMOTOK ''3B€3/1a - TPEYIOJILHUK'
JUIs  TIOAKIIIOYEHHWS pEaKTOpOB  JIONMYCKAeTCsl  MCIIONB30BaTh HEHATPYXEHHBIE  TpexQasHble
TpaHcdopMaTopsl CO CXEMOH COoeMHEHHsT 0OMOTOK "'3Be37a - 3Be3aa’. MoOIIHOCTE TpaHC)OPMaTOpOB
IIPY 3TOM JIOJDKHA HE MEHEE YeM B UeThIpe pa3a ObITh OONbBIIEe MOIIHOCTH PEaKTOPOB.

Tpancopmaropsl OpOHEBOro THIIA WIHM TPYMIBl OJHO(A3HBIX TPAHCPOPMATOPOB CO CXEMOM
coelMHEHUsI 0OMOTOK ''3Be3/1a - 3B€3/1a"" UCIIONB30BATh JUIS OAKITIOYCHHS PEaKTOPOB HEAOITYCTHUMO.

4. CXEMBbI BKUIIOUEHUS AYTOT'ACAIINX PEAKTOPOB

4.1. PekoMeHIyeMBbIC CXEMBI BKIIOUCHUS TyTrOracsalix peakTOPOB MPHUBEACHBI Ha puc. 1.

Jyroracsmiye peakTophbl TOJDKHBI MMOAKIIIOYAThECS K HEHTpasiM TpaHcHOpMaTOpOB, TEHEPATOPOB
WIA CHHXPOHHBIX KOMIICHCATOPOB Yepe3 pa3bhe[WHUTENIN. B Ilenmu 3a3eMIICHHS PEakTOPOB IOJDKEH
OBITh YCTAHOBJICH TPAHC(POPMATOP TOKA.

Tpauchopmaropst 6 (10) kB ¢ ayroracsimumu peakTopaMy B HEHTpaIK JOKHBI MOKITIOYATECS K
OIMHAM TIOJICTAHITMIA BBIKITIOYATSISIMA. [IpM  HCHONB30BaHUU TPAHCPOPMATOPOB TONBKO IS
TTOIKITFOUCHUS PEAKTOPOB JIOMMYCKACTCS 3aMEHA BEIKITFOUATENCH Ha TPEXIIOMIOCHBIC PAa3beIHHUTCIIH.

4.2. Ha nByXTpaHCHOPMATOPHBIX TOJCTAHIMSIX CXEMBI BKIIOUCHUS JYTOTACAIMIAX pPEaKTOPOB
JIOJDKHBI TIPETyCMaTPUBATh BO3MOXKHOCTH TTOAKIIOUCHUS PEAKTOPOB KaK K OMHOMY, TaK H K JIPYroMy
tpancdopmaropy (puc. 1, a; 1, 6). Heiitpanu TtpancopMaropoB [IOIKHBI OBITH pPa3iCICHEI
pa3beIUHAUTEIISIMH.

4.3. TlpuMmeHeHHE TpEIOXpaHUTENCH B cXeMaxX MUTaHUSA TpaHC(HOPMATOPOB C AYTOTacsAIIUMU
peaxTopaMu B HEUTPATH HEIOITYyCTUMO.

4.4. YcTaHOBKA AYTOracsiux peakTOpOB B PaCIPEISIUTEILHBIX YCTPOHCTBAX JTOJKHA BBITIONHSIICS
B COOTBETCTBHUHU C JeHCTBYIOmUME [IpaBrmiiamMu YCTPOHCTBA SIIEKTPOYCTAHOBOK M WHCTPYKIUSMHU
3aBOJI0B-M3IOTOBUTEIEH.

[NoaxroueHre peakToOpoB K TpaHCPOpPMATOpPaM PEKOMEHIYETCS BBIIOIHATH CTAICATIOMIHHUCBBIMU
mpoBojamMu win muHamu ceuerneM 50-70 MM JlormyckaeTcs BBITIONHATH MOAKIIOUCHHE KabemeM 0e3
CTaJIbHON OpOHENCHTHI.

Hewncmoms3yempie 0OMOTKH HEHATPY>KEHHBIX TPaHCHOPMATOPOB, B HEHTpaIN KOTOPHIX BKITFOYCHBI
JIyroracsIifue PeakTophl, JOIDKHBI OBITh, KaK TPAaBHIO, 3a3€MJICHBI ITyTEM COCAMHCHUS OJHOTO W3
BEIBOJIOB OOMOTKH C 3a3EMIISIOIIAM YCTPOWCTBOM ITOJICTAHITUH.

4.5. PekoMEHIyEeMBIC CXCMBl CHTHAJM3AlMH M KOHTPOJIS pabOTHl JYToracsiiuxX peakTOpoOB
TIPUBEIICHEI B TPHJIOKCHUH 5.

Ha coopyxkaeMmpIX W pEeKOHCTPYHUPYEMBIX ITOJCTAHIUSIX TPUBOIBI pa3beAWHHUTEICH, KOTOPHIMHU
JyTOracAIIfe PeakTOphl MOAKITIOYAIOTCS K HEWTpallsiM TPaHCPOPMATOPOB, IOJDKHBEI BBITTOTHSITHCS C
AIEKTPOMATHUTHOM OJIOKUPOBKOM, 3aIIPEIIAOIICH OTKIFOUCHUE O] HATPY3KOM.

Ha peiicTByrommxX TOACTAHIMAX, HA KOTOPHIX pAa3bEAMHHUTEIH JYTOTacsSIIuX pPEaKTOpPOB
BEITIOIHEHB 0€3 AJIGKTPOMArHUTHOW OJIOKHUPOBKH, [OMYCKACTCS OSKCIDTyaTalus peakTopoB 0Oe3
OmokupoBku. [lpm 3TOM BO3NE pa3beAWHHUTENCH JODKHBI OBITh YCTAHOBIICHBI JIBE MapajuICIbHO
BKJIFOYEHHBIE CHTHAIIBHBIE JIAMIIBI, TTOAKITIOUECHHBIE K CHTHAIBHOM 0OMOTKE PEAaKTOPOB (JBE JIAMITHI Ha
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Puc. 1. CxeMbI BKIFOUEHUSI JTyrOracsiiuX PeakTOpOB:
a - BKJIFOYEHHE OJIHOTO PeakTopa; O - BKIIOYEHHUE IBYX PEAKTOPOB; B - BKIFOUCHUE PEAKTOPOB B
Helitpanu TparcopmaropoB CH; 1 - BKIIIOUCHHE peakTopa B HEUTpaib reHeparopa (CHHXPOHHOIO
KOMIICHCATOpA)

5. HACTPOMKA Y DKCILTYATAIIUS YT OTACSAIIUX PEAKTOPOB

5.1. B cetr ¢ KOMIeHcanne eMKOCTHOTO TOKA 3aMbIKaHMs Ha 3eMITIO HAIIPSDKEHHE HECUMMETPUH U
CMEILCHHUS HEUTPaJn He JOJDKHO MPEBBIIIATh YKa3aHHbIX B 1. 1.6 3HaueHHil.

B cersx 35 kB BblpaBHHMBaHME eMKOCTeH (a3 OTHOCHTENBHO 3E€MJIM JIOJDKHO BBIIOIHATHCS
TpaHcHo3uiued npoBogoB (puc. 2), a TakKe paclpelesieHUeM KOHICHCATOPOB BBICOKOYACTOTHOM
CBSI3U.

[MpenBapuTenbHYI0O OIEHKY HAaNpsDKCHWS HECUMMETPHM CEeTH, a TaKXKe EMKOCTHOTO TOKa
3aMBIKaHHMS Ha 3€MJIIO CIEAyeT NPOW3BOMUTH HA OCHOBAHMHM PAcyeTOB IO YACIBHBIM EMKOCTSM
MIPOBOJIOB M KaOenel OTHOCHTENBHO 3eMJIM. 3HAYCHHS YIENbHBIX €MKOCTEH IPOBOJOB M Kabened u
CTEIeHH HECUMMETPHH HEKOTOPBIX JINHUIA TIPUBENICHBI B MPUIIOKEHUH 3.

[Mpumep pacyera HanpsDKCHHsS HECHMMETPHU CETH W BBHIDABHUBAHHS €MKOCTEH (a3 MpUBEICH B
MIPWIIOKEHUH 6.

5.2. Hacrpoiika ayroracsiiux peakTOPOB JODKHA ObITh BBIIOJHEHA B COOTBETCTBUH C
TpeboBanusmu 1. 1.5,

5.3. B ciydae BhIOOpa HACTPOWKH C HEIOKOMIIGHCAIMEH IOMYCTUMOCTb TAKOIO PEeXHMMa JOJDKHA
OBITh IPOBEPECHA PACUCTOM 3HAYCHHSI HAMIPSKCHHUSI CMEILICHU S HeUTPaK TPH TIOSIBIICHHH HECUMMETPUH
eMKocTel (a3 ceTH.

IMpumep pacdyera 3aBUCHMOCTH CTEIIEHH CMELICHUs HEWTpalmm OT CTeleHd opHodazHoH
HECHMMETpPUH B CETH C HEJIOKOMITGHCAIIMEH eMKOCTHOTO TOKa 3aMBIKaHHS Ha 3€MIIIO IIPH ITOSBICHUN
HECHMMETpPUH eMKocTel (a3, IpuBeaeH B PUIOKEHNH .

5.4. Meroapl W3MepeHHH HaNpsDKEHWH HECHMMETPHUM, CMEIICHUS HEHTpalu W OIpeneseHHs
€MKOCTHOTO TOKa 3aMBIKaHMS Ha 3E€MJII0 C IIENbI0 HACTPOMKHM KOMIICHCAIIMM EMKOCTHOTO TOKa
TPUBEACHBI B TIPHIIOKECHHUH 8.

5.5. Ilpu BBIOOpE OTBETBIICHMII AYroracsiiix PEakTOpOB CO CTYNEHYATHIM PEryJIHpOBAaHHEM TOKa
HEOOXOAMMO YYMTHIBaTh CHIDKEHHE TOKa pPEAKTOPOB BCJEIACTBUE BIMSHHS CONPOTHUBIICHHMS
TpaHc(hOpMaTOPOB, B HEHTPaIM KOTOPBIX BKIFOUYCHBI PEaKTOPBL.
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Puc. 2. Tpancrio3nnmst ha3HBIX MPOBOJIOB HA BO3YIIHBIX JTMHHUSAX

JefictBurensHblit Tok komnerncauud |, (A) onpenensercs mo popmyie (1).
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rae X, = - conporuiieHne Tpancdopmaropa, Om;
100S,
P
X, =—=*% - conpoTuBieHUE peakropa, Om;
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U,.on - HOMHHAJIBHOE HampspkeHue tpancdopmaropa, kB,
S, - HOMHHaJIbHAsI MOIIHOCTB TpaHchopMaTopa, KB-A;
U, - manpspkenne K3 Tpancdopmatopa, %;

UP . - HOMHHAIbHOE HANPSIKEHHE PeakTopa, B.

B ciryuae ncnonb3oBaHUS [UIS MOJKIIOYEHUST peakTopa TpaHcopMaTopa CO CXEMOH COECAMHEHUS
00MOTOK "'3Be3/1a - 3Be3/1a" ACHCTBUTENBHBIN TOK KOMIICHCALIUH OIPEeNsIeTcs o popMmyIie
I
| o=—2t 4
PA 10X
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5.6. Be1O0Op HACTPOEK Iyroracsiifx peakTopoB CO CTYIEHYATHIM PEryINpOBaHUEM TOKA JUIS PA3HBIX
CXEM CETH JOJDKEH NPOU3BOJUTHCS HA OCHOBAHHUU PE3YJIbTATOB U3MEPEHHUI EMKOCTHBIX TOKOB CETU U
OTZEJBHBIX Y4acTKOB. Pe3ynbTaThl BEIOOpa HACTPOEK PEAKTOPOB JIOIDKHBI OBITH 0(hOPMIICHEI B BUJIE
KapThl HACTPOEK U XPAHUTHCS Y OIIEPATUBHOIO NIEPCOHANA Il KOHTPOIS PEKUMa KOMIICHCAILUH
€MKOCTHOI'O TOKa.

5.7. Hactpoiika IIaBHOpPETYIHPYEMbIX PEaKTOPOB, HE MMEIOIIMX aBTOMATHYECKHUX PETYISTOPOB
HACTPOMKH, TOJDKHA MPOU3BOJMUTHCS BPYYHYIO € TIOMOLIBIO M3MepuTenei (ykazarteseit) HACTPOWKU Hin
C TIOMOIIBIO BOJBTMETPA, MOAKIIOUEHHOTO K CHI'HAJbHOH OOMOTKE peakTOpoB. PeakTopbl JOIKHBI
ObITh HACTPOCHBI HAa 3HAYECHWM TOKA, NPU KOTOPOM HAIpSDKEHHE Ha CHTHAIBHOH OOMOTKE HMMeEeT
HauOoJIbIIICe 3HAUCHHE.

Jl1s1 HacTpOMKU IUTaBHOPETYAUPYEMBIX PEAKTOPOB BPYYHYIO MOTYT HNPUMEHSTHCS TAKXKE ApPYTUE
METO/Ibl, 0OeCTIeUnBAIOIIIEe HACTPOWKY PEAKTOPOB, OJU3KYIO K PE30HAHCHOM.

5.8. Ecin B 0JJTHOM M3 PEXHMMOB PabOTHI CETH AYTOracsIinii peakTop OKAXKETCsI MOAKIIOYEHHBIM K
LIMHAM TNOACTaHLMU, OT KOTOPOH OTXOAMT TOJBKO OJHA JIMHHSA, TO Ha BpeMs CYILECTBOBAaHUS TaKOIro
PEeKMMa peaKkTop JOIKEH OBITh BBHIBENICH M3 PadOTHI.

5.9. DOkcmmyaranms AyroracsiliiX peakTOpOB, TEKyIIWE M KallUTaJIbHbIE PEMOHTHI JIOJDKHBI
IIPOU3BOJIUTHECA B COOTBETCTBUM C MHCTPYKIMEN 3aBOJA-U3TOTOBUTENS U AedcTByromumu Hopmamu
UCTIBITAaHNH JIEKTPOOOOPYJOBaHHSI.

6. YKABAHUE MEP BE3OITACHOCTH

6.1. BxiroueHre WM OTKIIOUCHHE TpaHC(i)OpMaTOpOB, NpeAHA3HAUYCHHBIX JJI1 MOAKIIOYCHUSA



JIyroracslifX peaKkTOpPOB, JONYCKAeTcsi NPOW3BOIAWUTH TOJBKO MPU OTKIIOYEHHOM JIyroracsiieM
peakTope (pa3beIMHUTEND B LEIH PEaKTOpa JOJDKEH OBITh OTKIIFOYCH).

6.2. He nomyckaeTcs BKIIOYaTh WM OTKJIIOYATH TYTOTacsIIui peakTop MpH BOZHUKHOBEHUH B CETH
3aMBIKaHHS Ha 3€MITIO.

6.3. IlepexiroueHne OTBETBICHMH pPEaKTOpa CO CTYNEHYATHIM PETYINPOBAHHEM TOKa MOXKET
MIPON3BOIUTHCS TOIBKO TMOCIIE OTKIIOYSHHUS pEaKTopa.

6.4. He nmomyckaercss OOBEIMHATH HEWTpanu pas3fenbHO paboTarommx TpaHchOpMaTOpoB, K
KOTOPBIM TTOJIKJTIOUEHBI TYTOracsie peakTopsbl.

6.5. MI3MepeHust eMKOCTHBIX TOKOB 3aMBIKAHHS Ha 3eMITIO, HAIIPSDKEHUI HECUMMETPHH U CMEIICHHS
HEWTpaIM C ILEeNbl0 HACTPOWKM KOMIICHCAIIMM EMKOCTHOTO TOKa JIOJDKHBI IPOM3BOIMUTHCS IO
IIporpaMMaM, COCTaBJICHHBIM 1 YTBEPK/ICHHBIM B YCTAaHOBJICHHOM TIOPSIIKE.

punoxenne 1

OCHOBHBIE OIIPEJAEJEHU A, UCITIOJIB3YEMBIE ITPU XAPAKTEPUCTUKE
CETEH C KOMIIEHCAIIUEA EMKOCTHOTI'O TOKA

1. Ilpn pabore ceTH C W30IMPOBAHHOM HEHTpanbl0O M OTCYTCTBHMHM 3aMbIKaHMS Ha 3€MIIO HA
HEUTpaau CeTH MOABIACTCS HampsbkeHue Hecummerpun U, (B), 0bOycroBjIeHHOE HECHMMETpHEH
eMKOCTeH (a3 OTHOCHUTEIFHO 3eMJIH, KOTOPOE OIpPEIeNsIeTCs Io popMyre

_Ua(Ca+a’Cg+aCe)

HC
Ca+Cg+C;

rae U, - BekTop HanpspkeHus ¢assl A, B;

U ©)

Ca, Cg 1 Cc - eMKocTH (a3 OTHOCHTEIBHO 3eMITH, MKD;
a - (pa3HBII MHOXKUTEITH.
1 \/§ 2 1 \/g

a=——+4+]—mua“ =—=—j—.
2 2 2 2
CreneHp HECUMMCTPpUU HaHpH)KGHI/Iﬁ OIPpCALIIACTCA 11O (bopMyne
U
U, =—1100,%. (6)
Uy
2. EMKoOCTHBIH TOK 3ambIkanus Ha 3emiio |, (A) onpenensercs o Gopmyre
le = 30CyUy 107, @

rJie @ - YIIOBAas 4acTOTa HATPSDKCHHS, C

Cy - emKocTb (ha3sl cetd, MKD;

Uy - pasHoe Hanpsokenue, B.

3. Tok I, (A) KoMIeHcatiy Iyroracsimero peakropa onpeeNsercs mo Gpopmyie
=t ®)

oL,
rae L, - MHIyKTUBHOCTB peakTopa, I'H.
4. Crenenp paccrpoiiku komiercamud 3 (%) omnpenensercs mo Gpopmyie

9= ICI;IHOO. 9)

c
5. B cetu ¢ MOAKIIOYCHHBIM Oyroracsaimmum peakToOpoOM Ha HGﬁTpaHH TMOABJIACTCA HAIIPSIKCHUC

cMelenus Heifrpanu U, onpenensemoe 1o hopmyie

U
U =—t, (10)
9-jd
I . . N
rae d =I—R - KO3(1)(1)I/IIII/I€HT YCIIOKOCHUA CCTHU, PABHBIM OTHOLICHUIO AKTUBHOW COCTABJIAIOLICHU

c
TOKa 3aMBIKaHMs Ha 3€MJIIO K ITOJJTHOMY EMKOCTHOMY TOKY CETH.
st BO3IYHIHBIX CETEHl ¢ HOPMAaIbHBIM COCTOsIHHEM u3oisiuu Koddoumment d = 2-6%. Ilpu
3arpsA3HEHUSX M yBIAXKHEHMIX Koddduument d moxer yBennuuBarses 10 10%.
Jliis kabenpHbIX cereii d = 2-4%.
Mopenb BeKTOpa HANPSDKEHUS! CMEIICHNST HEHTpalli paBeH



U, =

Vo? +d?

CTCIICHb HAIIPS?)KCHUSA CMCIICHUA HeﬁT‘paHI/I paBHaA

S

HC

Jo? +d?

(11)

(12)

6. [Ipu 3aMbIKaHUH Ha 3EMITI0 B MECTE MOBPEKACHHS MPOTEKAECT OCTATOUYHBIH TOK 3aMbIKaHHUA |, (A),

PpaBHBII

Uy

rae d, =
3°C

- TOTIOJTHATENTLHBIA KOI(GHUIINEHT YCIIOKOCHHS,

R3 - IEPEXOAHOC CONPOTUBJICHUEC B MECTC 3aMbIKaHUA HA 3EMIIIO, Om.

(13)

punoxenne 2

TEXHUYECKHUE XAPAKTEPUCTHUKU AYT'OI'ACAIIINX PEAKTOPOB

Tab6mmna 1
Xapakrepucruka peakropos cepun P3JICOM
g oS Macca, kr

< o - 5

: g : : | §55¢

> =5 z < c2g| 2288 | 5| %

S g %3 5 E5E| E&€a s | £E| B

o ISER-Y = © HaE S S g o = é 5 o

= s E o F S 3T E & 5 =5 | ¢

= 3 5 S = cEef | i

= T = & 7 =
P3ICOM-115/6V1 6,6/ /3 12,5-25 |TB-35-25 75/5 740 | 315 | 235
P3ICOM-230/6Y1 6,6/ \/3 25-50 TB-35-25 75/5 995 | 405 |315
P3ICOM-460/6V1 6,6/ \/3 50-100 |TB-35-25 100/5 1370 | 650 |410
P3ICOM-920/6Y1 6,6/ /3 100-200 |TB-35-25 200/5 2090 | 1055 | 600
P3/1ICOM-190/10Y1 11/ 3 12,5-25 |TB-35-25 75/5 955 | 400 |310
P3ICOM-380/10Y1 11/ /3 25-50 TB-35-25 75/5 1370 | 650 |410
P3ICOM-760/10Y1 11/ /3 50-100 |TB-35-25 100/5 2070 | 1030 | 600
P3ICOM-1520/10Y1 11/ 3 100-200 |TB-35-25 200/5 3610 | 1840 (1110
P3/ICOM-115/15,75Y1 | 15 75/ /3 5-10 TB-35-25 75/5 980 | 370 |360
P3/ICOM-155/20Y1 22/ /3 5-10 TB-35-25 75/5 1090 | 405 |395
P3JCOM-310/35Y1 38,5/ \/3 6,25-12,5 |TB-35-25 75/5 2100| 771 |880
P3JICOM-620/35Y1 38,5/ /3 12,5-25 |TB-35-25 75/5 2670 | 1165 |950
P3ICOM-1240/35V1 38,5/ /3 25-50 TB-35-25 75/5 3640 | 1805 (1100

IMpumewanws: 1. Jns u3MeHEHUs TOKAa B PEAKTOpP BCTPOEH INEPEKIIOYaTeNb, UMCIONIMH IIATh ITOJIOXKCHUMH.

IMpuBox mepexiodaTens BBIBEACH Ha CTEHKY Oaka.
HauOOJBIIIEM TOKE KOMICHCAIMH - 6 4, IPY MEHBIINX TOKaX - yKa3aHa B MACIOPTE peakropa. 3. MarHUTONpoBOA
M3TOTOBJICH M3 AJIEKTPOTEXHHUYECKOI CTaNM, CTEP)KHH Pa3AeNeHbl 3a30paMy, sSpMa HPsIMOYTONbHOH (OopMEL. 4.
OOMOTKA - MIIMHAPUIECKas!, CII0eBast, 13 MEJHOTO IPOBOJIA.

2. JlomycTuMasi TMpPOJODKMTEIBHOCTH pPabOThl MpH




Tab6mmna 2

Xapakrepucruka peakropos cepun P3IIOM

Tun peakropa

HomunansHoe
Harpsbkenue, kKB

Hawubomsmree padouee
Harpsbkenue, kKB

Hpe,HeJ'ILHI)Ie 3HA4YCHU TOKOB IIPpU
HOMHHAJIbHOM HAIIPSZKCHUN

peakropa, A
P3JIITIOM-120/6V1 6,6/ \/3 7,2/ \/3 26,2+ 5,2
P3/IIIOM-300/6Y 1 6.6/ \3 721 3 65,5+ 13,1
P3/IIIOM-190/10Y1 11/ V3 12/ 3 25,5+5,0
P3/IITIOM-480/10Y1 11/ 3 12/ /3 63,0 + 12,6
P3/IIIOM-480/20Y 1 22/ /3 24/ 3 31,4+6,3
P3/IIIOM-700/35Y 1 385/ /3 40,5/ /3 28,4+57
P3/IIIOM-800/35Y 1 385/ /3 40,5/ /3 36,0+ 7,2

[Mpumeuanms: 1. [InaBHOE peryaupoBaHue TOKa OCYIIECTBISIETCS M3MEHECHHEM 3a30pa B MarHUTHOMH CHCTEME C
MOMOIIBIO 3NEKTPONPUBO/A, YCTAHOBICHHOTO Ha KpbILIKE Oaka peakropa. 2. HoMmuHanpHOE HampshDKEHUE
curHanpHOi oomotku 100110 B mpu cpeaHeM 3Ha4YeHHH MPEIENbHBIX TOKOB. HOMHHAJBHBIH TOK CHUTHAIBHON
obmotku - 10 A. 3. Dnexrpuueckas cxeMa ynpabJIeHHs JIEKTPOIPUBOIOM PEaKTOPOB IIPHUBECHA Ha puc. 3.

Tab6mmna 3
XapakTepucTHKA Ayroracsimux peakropos 3apona umenn K. Jluéxnexra (I'/IP)
Tun peaktopa | MomHocts, kB-A | Hanpsokenue, | IlpeaensHoe 3HaueHUE TOKa Macca, kr
kB KOMITCHCAIM, A ToJHas | Macia
GEUF 401/6 275 6/ \/3 32-80 1350 | 550
GEUF 631/6 400 6/ \/3 50-117 - -
GEUF 801/6 485 6/ \/3 56-140 1690 550
GEUF 801/10 125 10/ /3 8,6-21,6 1020 350
GEUF 1001/10 600 10/ \/3 40-100 1550 -
GEUF 1251/10 800 10/ /3 55-138 2100 700
GEUF 801/35 505 35/ /3 12,2-25 2650 950
GEUF 1601/35 1010 35/ /3 20-50 - -

IMpumeuanus: 1. OGMOTKH PeakTOPOB BBIMIONHSIOTCS ¢ OTBeTBIeHmsIME 1st AeBsite (6 1 10 xB) u mrectu (35
kB) 3mHauenmit Toka KommeHcamud. 2. JIOIyCTHMasi MPOAOKHTENBHOCTh HEMPEephIBHOW paboTel (4) Ha

OTBCTBJICHUSX:

Howmep orBeTBienus
Hanpsokenus, kB

6

10

1 2 3
JnurensaO 8 7
JnurensHO 8 6

»
()]
N B
w
N
N

Tab6muna 4

XapakTepucTUKH IIyHAKepHBIX peakTopoB IIPM3 MocaHepro

Tun peaktopa | Momuocts, kB-A | HomunansHoe Hanpsbkenue, kB |IIpenen perynuposanus Toka, A
PJIMP-300/6 300 6,6/ \/3 15-80
PJIMP-760/6 760 6,6/ \/3 50-200
PJIMP-485/10 485 10,5/ /3 15-80
PJIMP-1210/10 1210 10,5/ \/3 50-200
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Puc. 3. DnexTpryeckast cxema yrpasJIeHHS! JJIEKTPOIIPUBOIOM peakTopoB cepun P3ATTOM:
LL - gyroracsmmuii peakrop; M - anekrponsurarenb; KM - MarHUTHEIH myckatenb; QF -
BBIKJTIOUATENh aBToMaTuuecknii; RP - morennmomerp; SQ - KOHEUHBIH BBIKIIIOUATENb;
1 - mxa¢ ynpasnenus; 2 - MECTHOE yIpaBiieHHe; 3 - KpaiiHee BepXHee I0JI0KEHUE BEpXHEH
TIOJIOBUHBI CTEPXKHS; 4 - KpailiHee HIDKHEe M0JI0KEHHE BEpXHEH ITOJIOBUHBI CTEPIKHS; S - CMeleHne

HeﬁTpaHH; 6 - JAATYUK OJIOKCHUS CTCPIKHA

Tab6mmna 5

XapakTepuCTHKa IITyHKEPHBIX JYroracsiiux peakTopos, u3rorosiseMslx B HCCP ms
JIByX4YacOBOH MPOIOIDKUTENEHOCTH HENPEPHIBHOW PaOOTEI

Tun peakropa MOIIHOCTE, HomunansHoe [IpenensHoe 3HaueHNE
kB-A Harpsbkenue, kKB TOKa KOMIICHCAIuH, A
ZTCc-50 200 6,3/ \/g 6-55
10,5//3 4-33
15,75/~/3 3-22
ZTC-250 400 6,3/ \/§ 11-110
10,5//3 6-66
15,75//3 4-44
21/ \/é 3,2-32
ZTCc-250 500 6,3/ \/§ 14-138
10,5//3 8-83
15,75//3 5,5-95
21/+/3 4-42
ZTC-800 800 6,3/\/5 22-220
ZTC-800 1250 10,5/ \/§ 20-206
15,75//3 13-137
21/ \/g 10-105
36,75//3 5-60
ZTC-1250 2000 21/+/3 17-165




36,75/~/3 10-95
ZTC-4000 5000 21/3 42-415
36,75//3 24-240

Ta6mmna 6

XapakTepucTHKA IUIYHKEPHBIX Jyroracsiliiux peakropos, u3rorosjeHHbix B YCCP
A5 24-9acoBoii MPOIOIKNTETIHLHOCTH HeNMPePHIBHON PadoThI

TI/IH peaKTopa MOHIHOCTI), HOMI/IHaJ'H)HOG HaprDKeHI/Ie, HpeHCJ'ILHOG 3HAYCHHUC TOKA
kB-A kB KOMIICHCAIiH, A
ZTC-50 125 6.3/\3 4-35
10,5/+/3 3-21
15,75/+/3 2-14
ZTC-250 250 6.343 7-70
10,5/~/3 4-41
15,75//3 2,8-28
21/\/5 2,1-21
ZTC-1250 800 6.3/3 22-220
ZTC-800 800 10,5//3 13-131
15,75//3 8-88
21//3 5-66
36,75//3 3-38
ZTC-1250 1250 21//3 10-105
36,75//3 5-60
ZTCc-1250 1600 21//3 13-134
36,75//3 7,5-76
ZTC-4000 2500 213 21-210
36,75//3 11-118

Tab6mmna 7

TexHUYecKasi XapaKTepHCTHKA ayroracsiero ycrpoiicrsa TAATM-30/10

Tun peakropa Hanpsokenue, Tok B HelliTpau Tok B 0OMoOTKE Homunanenas
kB 0OMOTOK BBICOKOT'O | HHU3KOT'O HAIPSDKEHHS], | MOIIHOCTH, KB-A
HaIpsDKeHus1, A A
TAATM-30/10 10 3-5 43,3-75,2 30

IMpumeuanus: 1. yroracsiuee ycTpOHCTBO MOXKET MPUMEHATHCS B CETH HampsbkeHHeM 6 kB. 2. YcrpoiicTBo
COCTOUT M3 Tpex(a3HOro ABYXOOMOTOYHOIO ISITHCTEPXKHEBOTO TpaHC(hopMaTopa M OAHO(A3HOIO PEaKTopa,
pa3MelIeHHbIX B 0HOM Oake. CTep)KHM MarHHTOIPOBOA PEaKkTopa UMEIOT MO YeThIpe HEMarHUTHBIX 3a30pa. 3.
OOMOTKH yCTpOHCTBAa MHOTOCIIONHHBIE MIIMHAPHUYECKHE, 3 MeaHoro mposoxa. 4. Ilommast macca yctpoiicTa -
1050 kr. 5. DnexTpryeckas cxema yCTpolCcTBa MPUBE/ICHA Ha PUC. 4.
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Puc. 4. Dnextpudeckas cxema gyroracsiiero ycrpoiicrsa TAJITM-30/10:
| - nepBuunas oobmotka; Il - Broprunas oomortka; 111 - peakTop
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punoxenne 3

EMKOCTHBIE TOKHA 3AMBIKAHUA HA 3EMJITO U CTEIIEHb HECUMMETPHUHN
EMKOCTEM ®A3 OTHOCHUTEJILHO 3EMJIA

CreneHb HECUMMETPUH U YIIeTIbHBIE eMKOCTHBIC TOKU BO3IYLIHBIX JINHUH JTaHbI B Ta0I. 8.

VY ienbHBIE EMKOCTHBIC TOKH KaOelel pa3MYHbIX CeYCHUI W pa3sHbIX HOMUHAJBHBIX HAIPSKCHHH
yka3zaHsl B Tabs. 9-11.

EMKocTH NpOBOJIOB BO3AYIIHBIX JIMHUIA ompexaeneHsl mo Gopmyiaam Makcseswia. st nuaun 6e3
TPOCOB EMKOCTBH IIPOBO/IA OIpEIEISeTCS !

C1=Cy1 + Cpp+ Cyg, (14)

rie Cy; - coOCTBEeHHAs! YaCTHYHAS EMKOCTh ITPOBOJIa OTHOCHTEIILHO 3EMIIH

Ci2 n Cy3 - B3aUMHbBIE YaCTHYHBIE €MKOCTH OTHOCHTEIBHO BTOPOTrO M TpeThero nposoxa. s
JIMHUM C TpOcaMu B BbIpaxkerue (14) 100aBIsroTess YaCTUYHBIC eMKOCTH OTHOCUTEIIBHO TPOCOB.

YacTr4HbIE EMKOCTH OIIPEEISIIOTCS 110 (hopMyIie

C.. = Agy . C.. = Agp
1= 1 V12 =

A A A
3mech uepe3 A 0003HAYCH ONPENCIHTENb, COCTABICHHBIA M3 COOCTBEHHBIX W B3aMMHBIX

TIOTCHINATIBHBIX KO3()(DUIMEHTOB:

AlS

, C13 = . (15)

O11 O O4ys
A=loy 0O O3 (16)
O3; Ogp Ogg

Aq1, Ap ¥ T.11. - anreOpandecKkue JOTIOTHEHUS 3JICMEHTOB OTIPENETUTENs A.
CoOCTBEHHBIC W B3aUMHBIE TIOTCHIIATHHBIC KOA(PPHUIIMESHTHI PaCCUUTHIBAIOTCS :

Otkk= 1 Inﬁ, (17)
2ne, Iy
1 B
Oy = In—ko 18
kn ano akn ( )

3necs hy - CpeaHssd BBICOTA MMOABECKH IIPOBOJIA B MPOJICTE,

I« - paguyc nIpoBOJa,

Bkn - PACCTOSTHUE MEXKTy IPOoBOZoM K 1 3epkaibHBIM H300pakeHreM mpoBoa (Tpoca) N;
ayn - paccTosiHUE MeXx Ty poBonoM K 1 ipoBozom (Tpocom) n;

& = 8,85:10™2 d/m.



Tab6mmna 8

Crenennb HECHUMMETPHUH U YACJbHBIC EeMKOCTHBIC TOKH BO3TyIIHBIX JIMHHAH

Pacnionoxxenue npoBooB| Y esbHbIE EMKOCTH POBOJIOB CreneHb V nenbpHBIN eMKOCTHBIN
1 TPOCOB Ha OMOpE OTHOCHUTEIIBHO 3eMJTH, MKD/KM HECHUMMETPUHU TOK JTUHUHA TIPH
(paccrosiHE MEXTY JIMHUU (da3HOM HanpspKeHUH 1

MPOBOJ/IAMH YKA3aHO B M) yrom ¢ kB

i:=3WC;,10° A/km

0003Ha | 6e3 Tpoca | ¢ TpocoM |06e3 Tpoca| ¢ TpocoM | 6e3 Tpoca | ¢ TpocoM

C, 0,00458 | 0,00527
G, 0,00406 | 0,00487
Cs 0,00458 | 0,00527 | 0,0392 | 0,0258 | 0,00415 | 0,00484

Cep 0,00441 | 0,00514

C, 0,00483 | 0,00558 | 0,0366 | 0,023 0,0044 0,00515

G, 0,00432 | 0,0052
Cs 0,00483 | 0,00558
Cep 0,00466 | 0,00546

C, 0,00546 | 0,00628
C, 0,0049 | 0,00588 | 0,0356 | 0,0212 | 0,0047 0,0058

Cs 0,00546 | 0,00628
Cep 0,00528 | 0,00615

C, 0,00453 | 0,00565
C, 0,00465 | 0,00557 | 0,011 0,01 0,00437 | 0,00525

157°13' | 325°15'

Cs 0,00472 | 0,00545
Cep 0,00464 | 0,00557

C, 0,004955 | 0,00525
G, 0,004683 | 0,005346
Cs 0,00484 |0,005112| 0,0163 | 0,013 | 0,00455 | 0,00493
34°10" | 274°24

Ce, | 0,004826 | 0,005236

6 C, 0,00516 |0,005508
C, 0,00486 |0,005605| 0,0169 | 0,0159 | 0,00472 | 0,00516
30°20" | 279°22'
Cs 0,00501 |0,005309
Cep 0,00501 |0,005477

7. C. | 000502 | 0,00537
@+ 5,5mm - C, | 000454 |0,005164
. T Cs | 0,004738 |0,005027| 0,0293 | 00192 | 0,00449 | 0,00489
T zeT e 24°33' | 336°10"
| ﬁ n Ce, | 0,004766 |0,005187
I
8. C, | 0,004935 |0,005335

G, 0,004496 | 0,005502
Cs 0,004817 [ 0,005167| 0,0276 | 0,0181 | 0,00447 | 0,00503
44°29' | 268°56'




Ce | 0,004749 | 0,005335

C, 0,005052 | 0,005395

G, 0,004703 | 0,005618

Cs 0,004916 | 0,005233| 0,0208 | 0,0206 | 0,00461 | 0,0051
28°23 | 265°23

Cep 0,00489 |0,005415

C, 0,004751 | 0,005133

G, 0,004415 | 0,005211

Cs 0,004569 | 0,00492 | 0,0212 | 0,0171 | 0,00431 | 0,00479
28°17" | 315°47

Ce, | 0,004578 | 0,005088

C, 0,00495 | 0,00515

G, 0,00448 | 0,00485

Cs 0,005 0,00537 | 0,0345 | 0,0292 | 0,00453 | 0,00482
64°42' | 84°45%

Cep 0,00481 | 0,00512

C, 0,00415 | 0,0052

C, 0,00455 | 0,00545 | 0,0276 | 0,0202 | 0,00408 | 0,00494
224° | 255°5T

Cs 0,00426 | 0,0051

Cep 0,00432 | 0,00525

C, 0,00473 | 0,00547

C, 0,00431 | 0,00499 | 0,0277 | 0,0267 | 0,00423 | 0,00491
18°28' | 25°47

Cs 0,00444 | 0,0052

Cep 0,00449 | 0,00522

C, 0,00451

G, 0,00434 0,0127 0,0042
60°

Cs 0,00451

Cep 0,00445

C, 0,00501

G 0,004584

Cs 0,00501 0,0291 0,00459
60°

C, | 0,004868

C, 0,005044

G 0,004558

Cs 0,005044

C, | 0,004882 0,0322 0,00459
60°

C, 0,0044

G 0,00411

Cs 0,0044




, C., |0,004303 0,0222 0,00405
digsmm L 60°
i
i
|
C. | 0,004864 | 0,005187
C, | 000447 {0,005114
C; | 0,00475 |0,005045
C., | 0004695 |0,005115| 0,0252 | 0,00801 | 0,00442 | 0,00482
42°30' | 330°37"
C. | 0,04935 | 0,005203
C, | 0,004654 {0,005381| 0,0436 | 0,297 | 0,00471 | 0,00513
98°11' | 137°49
C; | 0,005406 | 0,005753
Ce | 0,004998 | 0,005446
C. | 000486
C, |0,004582 0,0431 0,00463
97°57
C; | 0005313
C., |0,004918
C. | 0,004946 | 0,005305
=L C, | 0004289 | 00048 | 00414 | 00315 | 0,00433 | 0,0047
P e AN 25°02 | 7°46'
e X C; | 0,004563 | 0,004876
sl Ce | 0,004599 | 0,004994
C. | 0004939
C, | 0,004494 0,0308 0,00451
60°
C; | 0004939
C., | 0004791
C. | 0,004892 | 0,005249
C, | 0,04607 {0,005338| 0,0175 | 0,169 | 0,00447 | 0,00491
23°30' | 281°32
C; | 0,004723 | 0,00504
Ce | 0,004741 | 0,005209
C. | 0004753
C, | 000421 0,039 0,00431
60°
C; | 0004753
C., | 0004572
C. | 000445 | 0,00572
C, | 000422 | 0,00472
C; | 000518 | 0,00523
C, | 000445 | 0,00572
Cs | 000422 | 0,00472 | 0,0623 | 0,548 | 0,00435 | 0,00492
106°50' | 31°05
Cs | 000518 | 0,00523
Ce | 0,00462 | 0,00522

[pumedanust: 1. J{ns OByXIEemHONW JTUHANW €MKOCTH (a3 OTHOCHUTENBHO 3€MIIH, CTETEHb HECHUMMETPUU H
YIeIbHBIM €MKOCTHBINA TOK MPUBEICHBI TSl OMHOM IIeNH, KOraa Apyras IeMb OTKIIOYeHa, HO He 3a3emicHa. 2. B
3HaMeHarene M. 6 u 7 yka3aH yroia ¢, ONPEACISIONMI MOJOKEHHE BEKTOpPa HAMPSDKCHHS HECHMMETPHH



OTHOCHTENIFHO HATIPsDKeHHS TepBoii dassl. 3. d - quaMeTp mpoBoza.

Ta6mmna 9

3apsiiHble M eMKOCTHbIE TOKHM 3aMbIKAHHUSA HA 3eMJII0 KaleJiell ¢ CeKTOPHbIMM
JKHJIAMH ¥ MOSICHOM M30J1Auel, A/KM

Ceuenue, KabGenu 6 kB Ka6emu 10 xB
MM 3apsinublid TOK | TOK 3aMbIKaHus Ha 3eMilt0 | 3apsiaHblid TOK | TOK 3aMbIKaHUS HA 3EMITIO
16 0,24 0,37 0,33 0,52
25 0,32 0,46 0,42 0,62
35 0,36 0,52 0,47 0,69
50 0,41 0,59 0,54 0,77
70 0,49 0,71 0,6 0,9
95 0,51 0,82 0,69 1,0
120 0,62 0,89 0,74 1,1
150 0,7 1,1 0,84 1,3
185 0,79 1,2 0,95 14
240 0,89 1,3 1,06 1,6
300 1,00 15 1,16 1,8
Ta6mmma 10
3apsigHbIe H eMKOCTHBIE TOKH 3aMbIKaHHsA Ha 3eMiI0 kadesaeir OCB, A/km
Ceuenue, Ka6enu 20 xB Ka6enu 35 xB
MM 3apsinublii Tok | Tok 3aMblkaHus Ha 3eMilt0 | 3apsaaHbld TOK | TOK 3aMbIKaHUS Ha 3€MITIO
25 0,66 2,00 - -
35 0,74 2,2 - -
50 0,84 2,5 - -
70 0,95 2,8 1,2 3,7
95 1,0 3,1 14 4,1
120 1,1 3,4 15 4.4
150 1,3 3,7 1,6 4,8
185 14 4,0 1,7 572
Tabmmma 11
3apsiiHble M eMKOCTHbIE TOKHM 3aMbIKAHHUS HA 3eMJII0 KaleJieil
¢ IJIACTMACCOBOM M30asinHe, A/KM
Ceuenue, Kabens 6 kB Kabens 10 kB Kabens 20 kB KaGens 35 kB
MM 3apsiaHblit Tok 3apsiaHblit Tok 3apsiaHbIit Tok 3apsaublii Tok | Tok 3aMbIKaHHs
TOK 3aMbIKAHHUA HA TOK 3aMbIKaHHUA TOK 3aMbIKAHHUA HA Ha 3EMJIKO
3CMJIKO Ha 3EMJIKO 3CMJIKO
25 0,33 0,55 0,62 1,9 1,0 3,0 1,1 3,3
35 0,35 0,60 0,69 2,1 1,1 3,3 1,2 3,6
50 0,35 0,66 0,78 2,3 1,2 3,6 1,3 3,9
70 0,38 0,70 0,87 2,6 1,3 3,9 15 45
95 0,41 0,75 0,96 29 1,9 4,2 1,6 4,8
120 0,47 0,85 1,05 3,2 1,6 4,8 1,8 54
150 0,49 0,9 1,14 3,4 1,7 51 1,9 57
185 0,55 1,0 1,25 3,8 1,9 57 2,1 6,3
240 0,6 1,0 151 45 2,1 6,3 2,3 6,9
300 - - 1,65 50 2,3 6,9 2,5 7,5
400 - - 1,85 5,6 2,5 7,5 2,7 8,1
500 - - - - 4,8 8,4 3,0 9,0

IMpumeuanus: 1. Tpu kbl kabeneild 6 kB umeror obmwmii Metamyeckuid skpas. 2. Kaxnas xuna kabeneid
10-35 kB umeeT oTAeNbHbIH METALTHIECKHIA IKPAH.




punoxenne 4
TPAHC®OPMATOPHI AJIs1 MNOAKJIIOYEHUSI PEAKTOPOB

Tunel 1 napaMeTps! TPAHCHOPMATOPOB

Tabmmma 12
3a3eMIIOLMI PEAKTOP Tpanchopmarop™ o
2 <
- z R 8,
g g 2 5 E |8z |22
g z g < B e |zg |g%
w® 5] - - 5 1 E~ o » A
= % o = ¥ | ™ < 2B 3 s fel>o
T 2 g8 g 4 = = § 2 E R =
g £ g & e |5 |28 s = &4 (8 2+«
= S s 223 . ER PR E IR R IR
£ S< | 28| £EC £ 2| EC eS| 22E|EER
> g $Ex S|E2|ex|22 |8 |E£88|5x
5 g 3 g S5 [E7ee |5 |55=|5%
o E T B = < S = g 2 2 S
5 | f T2 EE 9|8 |f |2E |EE
5|2 g = 2 |8 |oF |x¢%
= = = 5
P3JICOM-115/6V1 12,5-25 | 6,6/43 152 TM-250/6** | 24 | 45 | 6,5 24,6 1,6 34 100
P3JICOM-230/6V1 25-50 = 76 TM-250/6 24 | 45 | 65 48,7 2,6 68 90
P3JICOM-460/6V1 50-100 = 38 TM-400/6 [385]| 45 | 40 96,6 34 84 70
P3JICOM-920/6V1 100-200 = 19 TM-630/6 |61,0] 55 |3,14| 1895 | 525 104 40
P3JICOM-190/10¥1 | 12,5-25 | 11/3 254 TM-250/10** | 145 | 4,5 | 18,0 | 24,6 1,6 57 95
P3JICOM-380/10Y1 25-50 = 127 TM-250/10 | 145| 45 |18,0| 478 4,5 110 0
P3JICOM-760/10¥1 | 50-100 = 63,5 TM-630/10 | 36,4 | 655 [8,75| 956 44 87 65
P3JICOM-1520/10Y1 | 100-200 - 318 |2xTM-630/10|72,8| 6,5 | 24,4 | 1912 | 44 87 65

IMpumeyanus: * - cxema coequHenuss 0OMOTOK Y/A; ** - o 1. 1 me npumenen TM-100, atio . 2 u 5 - TM-
160 u3-3a OTCYTCTBHUS y HUX HYJEBOro BbIBoa oOMoTkK BH; *** - cMm. 1. 3.3,

Ipunoxenue 5

PEKOMEHJAYEMBIE CXEMbI CUT'HAJIM3AIINU 1 KOHTPOJISA PABOTBI
JYTOTACAIIAX PEAKTOPOB Y TPEX®A3HBIX JIYTOT'ACSIINX YCTPOMCTB

CxeMa curHaJIM3ayy U KOHTPOJISE paOOThI AyTroracsiiux peakTopoB NpUBEIeHA HA PUC. 5.

Jisg curHanmM3anMy 3aMBIKaHWS Ha 3EMIII0 BMecTo TpaHchopmaropa Toka TA MOXeT OBITH
WCIIONB30BAaHO pere HampspkeHust KV, MonkimoyeHHOe K CHTHAJbHOW OOMOTKE peakTopa WM K
obomotke 3U, TpanchopmaTopa HanpspkeHus TV.

Jiss Ooee TOYHOTO W3MEPEHMs HAIpPsDKEHHS CMeIleHus HedTpamun B oOMmortky 3U, depes
pa3mbikatomii  KoHTakT pene KV Moxker OBITH BKIIOYEH JIONMOJHUTENBHBIH BOMBTMETp PV c
npenenamu n3mepennit 0-30 B. Pene KV nomxno npu 3ToM uMers ycraBky cpabarsiBanus 30 B.

CxeMa CHUTHaJIM3aluy ¥ KOHTPOJISA paboThl Tpex(a3HOro Iyroracsimero yCTpoHcTBa MpUBEICHa Ha
puc. 6.

JUg curHanM3anMy 3aMBIKaHWS Ha 3EMIII0 BMecTo TpaHchopmaropa Toka TA MoOXeT OBITH
WCIIONIb30BAHO pelie HANPSDKEHMs, MOAKIIoueHHoe K oomMoTke 3U, Tpanchopmaropa HampspkeHus TV
i K BeiBogaM C,-a, yroracsimiero ycrpoicraa.
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Puc. 5. Cxema curnann3aniy 1 KOHTPOJISI pabOTHI TyroracsIero peakropa;
a - cCXeMa IEepPBUYHBIX COSAMHEHUH; O - cCXeMa TOKOBBIX IIETICHi; B - cXeMa JICKTPOMarHiTHOH
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Puc. 6. Cxema curHajIn3aImy U KOHTPOIIS paboThI ayroracsiuero yerpoiicrsa TAJITM-30/10:
a - cCXeMa IEepPBUYHBIX COCIMHEHUH; O - cCXeMa TOKOBBIX IIETICH; B - CXeMa CHUTHaJIM3alHH,

T - CX€Ma KOHTPOJIA pa6OTLI




punoxenue 6

IHPUMEP PACYETA HAIIPA)KEHUA HECUMMETPUU CETH
U BBIPABHUBAHU S EMKOCTEM ®A3

1. JInst BEIpaBHUBAHHS EMKOCTEH (a3 CEeTH ITyTeM TPAHCIIO3UIIMH MPOBOIOB HEOOXOAUMO!

OTIPEICIIUTh, HACKOIBKO EMKOCTH (ha3 pa3iIMIaroTCs MEXKITy COOOH.

[ycts C, - Hanmenbmas eMkocTh, AC, 1 ACc - mpeBsimieHus eMkoctelt a3 A u C HaJl eMKOCTEIO
¢a3s1 B:

paccuuTaTh, HACKOJIBKO HEOOXOAUMO YBEIHYUTh €MKOCTh ()a3bl B M yMeHbIIUTH eMKocTH a3 A u

C.
Emxocts ¢a3sl B nomxkna ObITh yBenudeHa Ha
AC, +AC, . (19)
3
Emkoctu a3 A u C 1omkHBI OBITH YMEHBIICHBI HA
24C, —ACc u 28Cc —AC, COOTBETCTBEHHO; (20)

3 3
paccumuTaTh JUIHHY JHHUH, Ha KOTOPBIX HEOOXOAUMO BHITIONHUTH TPAHCIIO3HITHIO TIPOBOJIOB.
Ecmu C,, C; u C, - ynensHBIe eMKOCTH 1poBoaoB ga3 A, B u C, Mx®/km, TO A BBIpaBHUBaHUS
E€MKOCTEH ClIeTyeT MIOMEHSATh MeCTaMu IpoBoa ¢a3 A u B Ha minHe

| =M, KM (21)
3(Ca _CB)
n ¢a3 B u C na nnmne
| = M, KM (21)
3(Cc _CB)

2. Ilpu BbIpaBHHBaHHU E€MKOCTEH (a3 ceTH IMyTeM IMEepeHoca KOHIEHCATOPOB BBICOKOYACTOTHOM
CBSI3M C OJHOW (ha3bl Ha JIPYryl0 U3MEHEHHE HampspkeHus Hecummerpun AU, B, ompenpensercs mo
¢bopmyne

AU, = %wufbw*‘i (22)

HC
C
rie AC, - eMKOCTb KOHAEHCATOpa BHICOKOUACTOTHOM CBsI3U, MKD.
Ilpn mepenoce koHaeHcaropa, HanmpuMep ¢ (a3l A Ha ¢a3y B, HampskeHne HeCHMMeETpHH
YMEHBIIAETCSl B HAIPaBJICHUH BEKTOpa HampspkeHust ¢gassl A Ha AU, u yBenM4mMBaeTcs Ha TO XKe
3HAUEHWE B HANpaBJICHWM BEKTOpa HampspkeHHs ¢(azel B. OOmee w#3MeHeHHE HalpsDKeHMS

HECUMMETPHUH
AU, pes = N3 AUHC. (23)
[MocnenoBaTenbHOCTS U3MEHEHHMS HANIPSHKEHUSI HECUMMETPHHY TIPH TIEpeHoce KOHAeHcaTopa ¢ (assl

A Ha a3y B nokazana Ha puc. 7.

L tar i
Allycs
i w
tig 5 )

Puc. 7. I3mMeHeHre HaNIpsKEHUS HECUMMETPHH CETH TIPH IIEPEHOCE KOHICHCATOPOB
BBICOKOYACTOTHOH CBsi3M ¢ (a3el A Ha a3y B
a - I3MCHCHUE HANPSDKEHUS HECHMMETPHH TIPH OTKITFOYCHAN KOHIICHCATOPOB Ha (ase A;
0 - U3MCHEHNE HAIPSUKEHUST HECHMMETPHH TIPH TIOAKITIOYCHUN KOHICHCATOPOB Ha (asy B;
B - CYMMapHO€ U3MEHEHHUE HAMPSKEHUS] HECUMMETPHH;
T - pe3yJAbTUPYIOLIEE HAMPSHKEHNE HECUMMETPUU

3. HpI/I TIOJKJIIIOUCHHUHN HOBOH JIMHUH K ﬂeﬁCTByIOHICﬁ CCTHU H606XO,HI/IMO YYUTBIBATL 3HAYCHUC U



(ba3y HaIIpSIPKCHUSA HECUMMCTPHUU CCTU U HOBOH JMHUH. HOZ[KJ'IIO‘ICHI/IG JOJDKHO OBITH BBIIIOJIHCHO
TaKUM 06pa30M, YTOOBI PE3YIBTHUPYIOUICC HAIPSAKCHUC HECUMMETPUU MUMEJIO HAMMCHBIICC 3HAYCHUC.
HOpH,HOK OIIPCACIICHUA HaHBI:IFO,HHeﬁIHeFO MPUCOCAUHCHUS HOBOM JIMHUY K CETH MOKa3aH Ha puc. 8.

4
- py - 2

A YucC

et }
UncA iucp
/ Oye A
: P Y

¢ a) ’ < 8 8)

Puc. 8. Onpez[eneHI/Ie PE3YIbTUPYIOLICTO HAIPS?KECHUA HCCUMMETPUHN CCTH ITPU NOAKITFOYCHU N
JIMHUM 3JICKTPOIICpEaayn:
a - HaIIpsS2KCHUE HECUMMETPUM CETHU 10 IMOJAKIIXOYCHUS JINHUH, 0 - HAIPSIP’KECHUEC HECUMMCETPHUUN
HOHKJ'IIO‘IEICMOI\;I JIMHUM; B - OIIPEACIICHUE PE3YIbTUPYIOLICTO HAIPSLKCHUS HCCUMMETPUHU TIPU
HaHBLIFOHHeﬁmeM MMPpUCOCAUHCHNHU JINHUN

4. YucnoBo# npuMep NpHUBEAEH HIDKE.
JlaunbIe s pacyera:
€MKOCTHBIN TOK 3aMBIKaHUs Ha 3eMitro cetd 35 kB 110 moakirouenust HoBbIX auHui 1,=10 A;

BekTOp cTerenu Hecummetpuu cetu U, = 0,035/60°;

€MKOCTHBII TOK HOBOM BO3yIIHOM NuHUU | gy = 2 A, crenens Hecummerpuun U, 5, =0,035180°

€MKOCTHBIH TOK HOBOW KabenpHOH TuHuH |, ; = 3 A, crenenp HecuMmMeTpud Uy i, = 0.
EMKOCTHEIN TOK CeTH HOCIIe HOAKIIOUCHHUS JTUHII
les = I+l gntle o = 10+2+3 = 15 AL
PesympTHpyromas cTeneHb HECHMMETPHH CETH TOCHE MTOMKITFOYCHUST HOBBIX JIMHUHA OTPEACIACTCS
1o opmyie
I IcBJl . Icm

. o c . B
UHcpe3 - UHcC I + UHcBJl I + UHCKJ'I I -
cz cz cz

=0,O35@E+0,035@£+03=O,021|E.
15 15 15
Bektop pe3ympTHpYyIOMIEH CTEIeHH HECUMMETpUH ceTtd umeer Monaynb 2,1% wu yrom 71°
OTHOCHTEJIHO HamlpaBJeHUs] BeKTopa HanpspkeHust ¢as3el A. Ilepen BBeneHHeM KOMITGHCAIMN
€MKOCTHOTO TOKa HEOOXOIMMO BBHITOJHUTH BHIPABHMBaHWE €MKOCTEH (a3 M CHH3UTH CTEleHb
HecHUMMETpUH 110 KpaiiHeit mepe 1o 0,75%.

Ipunoxenne 7

PACYET 3ABUCMMOCTH CTEHNEHU CMELIEHUSI HEWUTPAJIA OT CTEIIEHU
OJTHO®A3HOW HECUMMETPHUM B CETH C HEJOKOMITEHCAITAEN
EMKOCTHOI'O TOKA

1. I[JIS[ pacdyeTta 3aBUCUMOCTU CTCICHU CMCIICHU HGﬁTpaJ’IH oT OHHO(I)&BHOI\/'I HECUMMCTPHUU
3a1al0TCSl 3HAYCHUSIMM M OTHOCHUTEJIBHOTO YMCHBIICHHS €MKOCTH (1)33])1, PaCCUUTBIBAIOT CTCIICHb
HECUMMCTpUU

L (24)
m+2
PACCTPOIKY KOMIIEHC AU
9'=9+(1-9)U, (25)
" OHpe,HeJISIIOT CTCIICHb CMCUICHUA HeP'ITpaHH UO
U, = _ Y (26)

J©)? +d®



2. Tlo paccunrtanHoit 3aBucumMoctu U, = f (M) ompexpensror 3HaueHue My, npu koropom U, = 0,7.
Jlns HaliIeHHOTO M, PAaCcCUMTHIBACTCS HpEAeNbHas JIMHA NPoBOAA l.,, OOPEIB KOTOPOro BEI3EIBACT
OIaCHOE CMEIEHHUE HEUTpaH.

1, =ed=m) 27)
IC

Ecmu B cerm nuauu umHHES |, OTCYTCTBYIOT, TO OIACHBIE CMCUICHUS HEUTPaId IIpU
HETMOJTHO(A3HBIX PSKUMaX BOSHUKHYTH HE MOTYT.

3. YucnmoBoii mpuMep pacuera MpUBEACH HIKE.

JlanHbie [uis pacyera:

eMKOCTHBIN TOK |, Bo3mymmHo# cetu 35 kB pasen 27 A. YnpensHsli eMkocTHbI Tok BJT i.=0,1
A/kM;

CTereHb paccTpoiiku komreHcannu 3 = +0,063; d = 0,05.

Pacuer U, = f (M) mpencrasen B tabm. 13.

Kpusas 3aBucumoctu U, = f (M) mocrpoena Ha puc. 9.

Crenenn cmemenus Helitpaim U, = 0,7 coorBetcTByeT M, = 0,88.

Hnst my, = 0,88 npenenpHas anvHA THHIHA

~ 27(1-0,88)

| =32 kM.
P 0,1
Tab6mmma 13
Crernenb Crernenb Crernenb Crernenb Crernenb Crernenb Crerienb Crernenb
YMEHBIIIE | HECUMMETPUH paccTpoiiku CMEIIeHHUs YMEHbIIIE | HICHMMETPHH paccTpoiiku CMEIIeHHUs
HUS , . m-=1 | §'=9+(@1-9)U,, HEUTpam HUS ,_m=1 | 38'=9+(1-9)U,, HEUTpam
EeMKOCTH T M2 U - Ul EeMKOCTH T M2 U - Yk
Ha OJ[HO# * J(9)?2 +d? | na onmoit * Jenrea?
daze m daze m
0,1 0,429 -0,338 1,26 0,7 0,111 -0,041 1,72
0,2 0,363 -0,277 1,29 0,8 0,0715 -0,004 1,43
0,3 0,304 -0,221 1,34 0,85 0,0526 +0,0138 1,0
0,4 0,25 -0,171 1,4 0,9 0,0345 +0,0307 0,59
0,5 0,20 -0,124 1,49 0,95 0,017 +0,417 0,248
0,6 0,154 -0,081 1,62 1,0 0 +0,063 0
Ug L)
25
20
5 TN
7 " |
b — ! \
!
1 i
'GTF___—“__ =t
PE5—— II +
I |
I t
b 1 |

82 74 &8 8 m
m ———————
Puc. 9. KpuBast 3aBUCHMOCTH HANPSDKEHMS CMEIIEHNST HEHTpaJI OT
cTeneHy ogHo(a3HONH HECUMMETPUH M

Ecnm B cetn nmuaMM Takoi JUTAHBI OTCYTCTBYIOT, HaC’I‘pOﬁKH C HGZ[OKOMHCHcaIII/Ieﬁ HCOITaCHBI.



punoxenue 8

METO/1bl U3MEPEHUI HATIPSIKEHWII HECUMMETPHU, CMEIIEHUS
HEWTPAJIM A OITPEJAEJEHUS EMKOCTHOI'O TOKA 3AMBIKAHUS HA 3EMJTIO

1. V3amepenust HaIpsOKEHUH HECHMMETPUU M CMELICHUs] HEHTpasiil JOJDKHBI OBITH NPOBENIEHBI BO
BCEX OCHOBHBIX pEXHMax pabOTBl CETH M IPH BCEX HACTPOMKAX Jyroracsimx peaKkTOpoOB CO
CTYIEHYATHIM PETYIIMPOBAHUEM TOKA.

Ilo 3HaueHMIO BEKTOpa HANpPSDKEHUS HECUMMETPUM M IOJIOKEHHIO €r0 OTHOCHTENBHO BEKTOPOB
JIMHEHHBIX HANPSDKEHNH ONPEersIIoTCsl HEOOXOJMMOCTh U CITOCO0 BHIPAaBHUBAHMS €MKOCTEH (a3 ceTH.

W3mepennst JOMKHBI TPOBOAMTHCA 1O cxeme puc. 10 ¢ wmcmomp3oBaHMeM TpaHcdopmaropa
HaINpPsDKEHUs], paCCYNTaHHOTO Ha HOMHHAJIBHOE HAINpsHKEHUE CETH, BOJIbTMETpa U (hazomerpa BAD-85.
OxnH  BBIBOJ NEPBUYHOH OOMOTKHM TpaHCpOpMAaTopa HANpsDKEHWsl 3a3eMiIsieTcs, JIpyrou
MOJCOEANHAETCS K KOHILY M30JIUPYIOIEH MITaHTH.

Urnxy wanprscedun
MPORCPEPHOMONE HErpR-

e CERUUY LiH
N uzgoupyrouted wmanae abco

{@n nodnmouenus K wedmpani

cemu )
IH i
ot o
1

Puc. 10. Cxema n3MepeHui HaNpsHKEHUH HECUMMETPUH M CMEILCHUS] HEUTpajl CeTH

Bo BropuuHyro 00MOTKY TpaHcoOpMaTopa BKIIOYAIOTCS BOIbTMETp M ¢asomerp BAD-85.
W3mepennst mpom3BOIATCS NPU KPATKOBPEMEHHOM NOAKIIOUCHHWH TpaHC(hOpPMaTopa HAIPSDKEHUS
N30JIMPYIOIIEH MITAHIOM K HYJI€BOMY BBIBOJY TpaHC(OpMaTOpa, MpeAHa3HauYCHHOTO JUIs TIOAKIIOYCHNUS
JTyrOTacsIIero peakropa.

2. V3MepeHunsi HanpspKeHUsT CMEIICHMS HEHTpain JIOJDKHBI HAYMHATHCS IIPU HAHOOJBIIEM TOKE
qyroracsaiiero peakropa. [locnemoBaTenbHONH NEepecTpOWKOW OTBETBICHMH Yy peakropa Cco
CTYNEHYaThIM  DErYIMPOBaHMEM TOKA WIM  HM3MCHCHHEM  IIOJOKCHHS  IUTyHKepa  (Toka
MOJMATHUYMBAHKA) y IUIABHOPETYIUPYEMOr0 PEaKTOpa HACTPOWKY NPHUONIKAIOT K PE30HAHCY W
TIEPEBOAT CETh U3 PEKMUMa MEPEKOMIICHCAIIMH B PEKUM HEJJOKOMIICH CalllH.

Ecmu cetp MMeeT 3HAYMTENBHYIO HECHMMETPHIO eMKOCTeH (a3 OTHOCHTENbHO 3EMJIM, TO IIPH
HacTpoiike, OJIM3KOI K pe30HaHCHOMH, HANPsHKEHNE CMEICHNST HEHTPal MOXKET JOCTUTHYTh 3HAYCHHH,
COM3MEPUMBIX C (pa3HBIM HaANpSDKEHWEM, a 4Yepe3 pEeakTop IOWAET TOK, OTKIIOYEHHE KOTOpOro
pazbeanHHTENIeM OyzeT HenomycTuMo. IIpenenbHo AOmycTUMBIE CMELICHHUST HEWTpaJll U HauOOJIbIINe
TOKH, OTKJIIOUEHHE KOTOPBIX JOITyCKAIOTCS Pa3beIUHUTENSIMH, ITPUBEICHBI B Ta0I. 14.

Tabmmma 14
Hanpsokenue cetu, kB | TlpenenbHoe cMemenne nedtpanu, KB | TlpeaenbHbli OTKIIOYaeMbId TOK, A
6 1,75 30
10 3,0 20
35 4,3 15

[Ipn BO3HMKHOBEHMHM TAaKOTO pEKHUMa Tepe] OTKIIOUCHHEM pPa3beAMHUTENsT HEo0X0AnMO
YMEHBIIUTh CMEIICHHE HEWTPalId IyTeM HM3MCHCHHS EMKOCTH CeTH (HAIpUMED MOIKIIOYUTh KITH
OTKJIFOYUTh OJHY M3 JIMHHUHN, OOBECAUHUTD CEKIMH IIIHH H T.IL.).

Io pe3ynpTaTaM U3MEpeHU CTPOUTCS KPUBAsl 3aBUCUMOCTH HAIIPSHKEHUSI CMEILEHHS HEWTpaayu OT
HACTPOMKM OYTrOracsilliero peakropa, IO KOTOpOl B JajbHEHIIEM NPOHU3BOAUTCS OINpPENEICHUE
€MKOCTHOTO TOKA 3aMbIKAHUS HA 3EMIIIO.

[Mpumep mnocTpoeHMsl yKa3aHHOW 3aBHCHMMOCTH st cetn 35 kB, B KOTOpo#l ycTaHOBJIEHBI
JIyroracsiife peakTophl CO CTYNEHYAaThIM PEryJIMpOBaHUEM TOKa, IIPHBEAEH Ha puc. 11.

3. TlpenBapurenbHass NPUOIMKEHHAS OIEHKA EMKOCTHOIO TOKa 3aMblKaHusi Ha 3emumo |, (A)
BO3IYLIHOM CETH MOKET OBITh MPOM3BEJICHA HA OCHOBAHMH pacdeTa 1o Gopmyie




lo = (2,7+3,3) U, 1 107, (28)
rae U, - miuHeliHOe HallpshKeHre ceTH, KB,
| - mvHA TMHUA, KM.
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Puc. 11. KpuBast 3aBHCUMOCTH HATIPSKEHUS CMEIIICHUS HEHTpaIH OT HACTPOWKH JYTOTracsIiero
peaxTopa:
1 - oO6nacTh HEOKOMITCHCAINH; 2 - 00JIACTH MIEPEKOMITCHCAIINH; 3 - pE30HAHCHAS HACTPOIKa

Jost maamii 6-10 xB, a Taxoke muamin 35 kB 6e3 TpocoB nmpuHUMaeTcs K0dGGUIUEHT 2,7; s THHUH
35 kB Ha JiepeBsHHBIX OIIOpax ¢ TpocaMu - 3,3; Ha METAINIMYECKHX OIopax ¢ Tpocam - 3,0.

EMKOCTHBII TOK IBYXIICITHOM JTUHAN MOXET OBITH OIIPEIeIICH IO PopMyIie

IC B = (156+1!3)IC OJIH) (29)

rie l; oy - EMKOCTHBINA TOK OJTHOICITHOM JTHHUH, A.

YBennueHHe EMKOCTHOTO TOKa CETH 3a CYET EMKOCTH OOOpYIOBAaHUS MOJCTAHITMA MOXKET
OPUCHTHPOBOYHO OIICHUBATHCS [UIS BO3AYIIHBIX W KaOenbHBIX cereil 6-10 kB - ma 10%, mis
Bo3ymHBIX cererd 35 kB - Ha 12%. [lnst xabenbHbIX cereil 35 kB yBennueHne eMKOCTHOTO TOKa 3a
c4eT 000pyAOBaHUS MOICTAHIINA YIUTHIBATH HE CIICIYET.

4. OrmpenencHre €MKOCTHOTO TOKa CETH IO PE3yAbTaTaM H3MEPCHHUS HAINPSDKCHUS CMEIICHUS

HEWTpaJIn TP Pa3HbIX HACTPOMKaX JYroracsiiero peakTopa Co CTYIIEHYaThbIM PEryJIMpOBaHHEM TOKa
(cm. puc. 11) npousBoaurcs 1o Gpopmyie

IZK_i
lo— (30)

02

rae |y, v |y - 3HaUeHNS YCTAaHOBIICHHBIX TOKOB KOMITEHCAINH, A;

U 1 Uy, - BOHUKIIINE PH 3TUX HACTPOMKAaX HANpPsDKEHUS CMEIeHus HeliTpau, B.

Ecnu B cetn ycTaHOBIICHBI Ba peakTopa WM Oosnee, 1o 3Ha4eHusAMH |y, ¥ |, cleayeT moHumarhb
COOTBETCTBYIOLIUE CYMMBI 3HAUCHNUI TOKOB KOMIIEHCALH PEAKTOPOB.

Jly1s mozic4eTa eMKOCTHOTO TOKa HEOOX0MMMO OpaTh 3HAUCHUS HANPSDKEHHST CMEIICHHS HEHTpain B
HEIPEPBIBHO BO3PACTAIOMIEH MO0 B HEPEPHIBHO YOBIBAIOIICH 001acTH 3aBUCUMOCTH (CM. prc. 11).

To4YHOCTB ONpeneNIeHNs] EMKOCTHOIO TOKA MOBBIIIAETCS C YBEIUYEHUEM KOJIUYECTBA M3MEPEHUN U
BCEX PacyeToB. 3HAUCHHE EMKOCTHOI'O TOKa OIpENeIsieTcsl MPU 3TOM KakK cpefHee apr(METHIecKoe
BCEX PACUYETOB.

EMKOCTHBIII TOK MOXET OBITh OINpeeNeH MO pe3yiabTaTaM H3MEpeHWs 3Ha4deHUs U  (asbl
HaNpPsDKEHUS] CMEICHUST HEHTpaiy, BBINOJHEHHBIX ¢ MoMolubio ¢asomerpa BA®D-85 na BropnunoH
cTopoHe TpaHcopMmaTropa HamnpsDKeHHS KOHTponst m3oysinuu B obmorke 3U,. M3mepenune ¢ha3zbr
HANPSDKEHUS! CMEIIECHUS HEUTpald BBIIOIHAETCS OTHOCUTENBHO OJHOTO M3 JMHEHHBIX HaNpsDKEHUI.



EMKOCTHEBII TOK CeTH onpeAenseTcs o GopmyIie

I 0058—% + 1y, cosé‘)—%
| = 02 01 ’ (3 1)
Uns Ug
C0SO——= |+| COSO——=
02 01

rae |y v |y - 3HAUCHUST YCTAHOBJIEHHBIX TOKOB KOMITEHCAIHH, A;

Uoz u Uy, - HanpspKEeHUst CMEIEHHsT HEUTPaITi PU COOTBETCTBYIONIMX TOKAX KOMIIEHCAIiH, B;

S - yron mexy Bektopamu Uy 1 Up,.

JI1st TIOBBIMICHWST TOYHOCTH PACYETOB IO YKAa3aHHBIM (popMynaM pEKOMEHIYETCS YIUTHIBATH
CHIDKCHHE TOKOB KOMIICHCAIIMHA AYTOTACSIINX PEaKTOPOB BCICACTBUC BIUSHUS COMPOTHBICHUS
TpaHc(hOpMaTOpOB, B HEWTPaM KOTOPEIX BKIIFOUEHBI peakTophl (cM. . 5.5).

5. EMKOCTHEII TOK CETH MOXKET OBITH OTIPENENICH M0 Pe3yIbTaTaM U3MEPEHHS TOKA, MPOTEKAIOMICTO
4gepe3 peakTop €O CTYINCHYATHIM pPEryIHpOBaHHEM TOKA IPH JIBYX €ro HACTpOWKax. 3HauYCHUE
€MKOCTHOT'O TOKa ONpeAeIsieTcs o popMmyIie

L — |

IC — IZI/ISM IlmM ) (32)
2u3m __ lusm
IZK IlK

e lypy ¥ ljyy - bakTHYecKue 3HAYEHUS MPOTEKAIOIIUX Yepe3 PEeaKTop TOKOB TPH IBYX €ro
HacTpoikax, A.

6. [lpym npUMCHEHWHW IUIABHOPETYIMPYEMOTO PEaKTOpa EMKOCTHBIH TOK CETH MOXET OBITh
ONpeJIeIICH MO0 3HAYEHUIO TOKA PEaKTOpa, HACTPOEHHOI'O B PE30HAHC C EMKOCTbIO ceTu. PeakTop Torma
HACTPOCH B PE30HAHC, KOTJa HA HEHTpaNIM CETH MOSABISACTCA HAMOOINBIICEe HAMPSHKCHUE CMEIICHUS
HelTpamu. EMKOCTHBIN TOK ceTn omnpenensercs mo Gopmyne

I, =1 Ys

c pusm ’
U OMakc

(33)

rae |y ysv - TOK, IpOTEKaromuil yepe3 peakTop Ipyu HauOOJBIIEM CMEILEHUU HelTpany, A;

Uo yaxe - 3HAYECHHE HANOOIIBILIETO CMEIICHHST HeHTpaH, B.

Jnst mocTimkeHUst HeOOXOAMMOM TOYHOCTH M3MepeHUs 3HaUCHUE Uy yaxe JOIDKHO cOCTABIATH 5-15%
Uyp. IIpu HEoOX0mUMOCTH HECUMMETPHS CETH MOXKET ObITh yBEIMYEHA IYTeM MOAKIIOYEHHS K OXHOH
n3 ¢a3 emxoctu pasHoit 0,5-1% cymmapnoii eMkocTH ceTr. B kadecTBe Takoil eMKOCTH MOXKET OBITh
UCTIONBb30BaHa (Daza pe3epBHOM KabenpHON JTMHUH. [IJTHHA JIMHUH JOJDKHA COCTaBIATh ~1% cymmapHOi
JUTMHBI JIMHUHA CETH.

7. Omnpenenuts €MKOCTHBIM TOK B KaOEIbHOH ceTH 0e3 Ayroracsiiix peakTOpPOB MOXKHO C
TIOMOIIIBIO CO3/IaHMSI WCKYCCTBEHHOM HECHMMETPHH MPH MOJKIIOYEHHH JIONOJHUTEIBHOH E€MKOCTH,
HalpuMep KOCHHYCHOTO KOHJEHCaTopa, K OJHOW u3 (a3 cerd. JlomomHWTENbHAS €MKOCTh JOJDKHA
coctaBisaTh 10-15% cymmapHOi eMKOCTH Beex Tpex (a3 CeTH.

EmxoctHbI TOK cetH | (A) onpenensercs mo Gpopmyne

Ud) ~12
I, = 3,14U¢AC T -11]10, (34)
HC.1
rae AC - 1ononHHUTEIbHAasd EMKOCTh, MKD;
Uic.x - HATIPSDKCHUE HECUMMETPHH TIPH TTOAKITIOYCHUH TOTIOTHUTEIBHON eMKOCTH, KB.
IIpu orcyTCTBUM WM HEAOCTYNHOCTH HEUTpalM CETU OMNPEHENICHUE EMKOCTHOIO TOKa MOXKHO
BEITIONTHUTE PacyeToM 1o Gopmyme

1 12

—F |10,
U1¢\/§_U2¢\/§
U uU,,

rae Uy u Uy, - HanpsbkeHus Kakod-1uOo (a3bl ceTM OTHOCHUTENBHO 3€MIM A0 U IIOcie
MTOKITFOUCHUS  IOTIOTHUTEIEHON EMKOCTH, M3MEPCHHOEC Ha BTOPUYHOW CTOPOHE TpaHChopMaropa
HaTPSDKCHUS KOHTPOITS U30JIAINH, B,

Uy, 1 Uy, - THHEHHBIC HATPSHKCHUS CETH IO U TIOCIIE TIOAKITFOUSHHS JOTTOTHUTEIEHOW eMKOCTH, B.

Ota opmyna mpuMeHNMa KaK B KaOEIbHOW, TaK U B BO3IYITHOMN CETH.

8. Cxema m3MepeHHs 3HAYCHUI €MKOCTHOTO TOKA CETH W TOKA IYTOracsIlero peakTopa METOJ0M
HCKYCCTBEHHOTO CMEIICHUSI HEHTpald OT JOMOTHHUTEIBHOTO MCTOYHHKA HATPSDKEHHS TPUBEICHA Ha
puc. 12.

I, =3,14U,AC (35)

1n



3HavyeHNEe HANPSDKCHMS ITOCTOPOHHETO MCTOYHHMKA PEKOMEHIYETCS BBIOMPATh PABHBIM IPHUMEPHO
30% ¢aznoro HanpspKeHuUs I BO3AYIIHOM cetr U mpuMepHo 10% mist kabenbHO#H ceTn.

HomuHanbHBI TOK MCTOYHHMKA JODKEH OBITH OOJbIIE EMKOCTHOIO TOKa CETH, YMHOKEHHOTO Ha
OTHOIICHHE HAIPSHKEHHUS UCTOUYHHKA K (ha3sHOMY HaIpsHKEHHUIO CETH, T.€.

U
biwer 2 le == = len. (36)
¢

[MogaBaemMoe Ha HEHTpanb HANpsHKEHHE MODKHO OBITH B mpoTHBodasze ¢ omHuMM u3 (a3HBIX
HaNpsDKeHUH CeTH.

Tpanchopmaropsr Toka TAl u TAZ2 wmoryr ObITh JI0OOr0O HOMHHAIBHOTO HANPSDKEHHS,
TpaHcdopmarop Toka TA3 B HeliTpanu cminoBoro TpanchopMaropa AODKEH OBITh paccuMTaH Ha
MOJTHOE pabouee HANpsHKEHUE CeTH.

Ecrm Bo Bpems W3MEpeHH B CETH BO3HMKHET 3aMbIKaHHE HA 3EMIIIO, Yepe3 HCTOYHUK
TIOCTOPOHHET'0 HAITPSDKEHUSI ITOHIET TOK

~ Ud) - UI/ICT
« X

UCT

: 37)

1€ Xyer - COMPOTUBICHUE UCTOYHUKA, OM.
DTOT TOK MOXKET TIPEBEIIATh B HECKOIBKO pa3 TOK aByXx(da3Horo K3 Ha BRIBOJAX MCTOYHUKA.
[MosToMy BEIKITFOUATENH Q; MOMKEH OBITH 000PYIOBaH TOKOBOW 3aITUTON 0€3 BRIACPKKUA BPEMEHH.
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Puc. 12. Cxema HU3MEPCHHS EMKOCTHOI'O TOKAa C MIOMOUIBIO JONOJIHUTCIIbHOI'O UICTOYHUKA
HAIIPS?KCHUSL

EMKOCTHBIN TOK CCTH, TOK PCAKTOPAa U TOK 3dMbIKaHU Ha 3CMJIIO OIIPCACIAOTCA 110 (bOpMYJ'Ie
U
_ HCT
I = II/I3M U . (38)
¢
HepBLIe TapMOHHUYCCKUC COCTABJIAIOIIHNEC 3TUX TOKOB BBIYHUCIAIOTCA IO IMOKA3aHUAM BAaTTMCTpa U
MNOABCACHHOMY K HEMY HAIIPSKCHUIO

W
wml — KT’
Un
rae KT - KO3(1)(1)I/IHI/IGHT TpaHC(l)OpMaHI/II/I COOTBETCTBYIOLIETO TpaHC(bopMaTopa TOKa.

HpI/I HCIIOJIb30BAHMKU OAHHOTO MCTOJAA OIPCACICHHSA 3HA4YCHUA CMKOCTHOI'O TOKa CCTH

| (39)



JIOTIOJTHUTENBHBI MCTOYHHMK HAITPSDKEHUSI MOXKET BKIIIOUATHCS TAKKE IMOCIEAOBATENBHO ¢ OOMOTKOM
JTyrOTacsIiero peakropa.

B sTOM ciydae momkHa OBITH IPEIyCMOTpPEHA 3allyTa, ISHCTBYIOMAs P 3aMbIKAaHUHM HA 3€MJIIO B
CeTH Ha OTKJIIOYEHHE JOIOJHUTEIBHOTO HCTOYHUKA M HAa BKIIIOUEHHE BBIKITIOYATEISI, IMUTHPYIOIIETO
BKJTIOYCHHYIO TIOCIIEIOBATEIBHO C yrOTracsiiiM peakTOpoM OOMOTKY JOMOIHUTEIEHOIO HCTOUYHHKA.

9. Cxema n3MepeHus 3HAYCHUs] EMKOCTHOT'O TOKa CETH METOJIOM NCKYCCTBEHHOT'O 3aMbIKaHUs (ha3bl
CeTH Ha 3eMJIIO TIpHBEeeHa Ha puc. 13.

Jliist 3aMBIKaHKS. Ha 3eMITIO HCIIOJNIB3YETCsl BRIKIIIOUaTeNb pe3epBHOM sueiiku (Q,). C AByX MOMOCOB
sroro Beikiouaress (Hanpumep B u C) co CTOPOHBI IUTAHKS CHUMAETCsI OLIMHOBKA, BCE TPH IOJIFOCA
COEIMHSIOTCS TIOCTIEIOBATEIBHO C IIOMOIIBI0 3aKOPOTKH. 3aKOPOTKa JIOJDKHA OBITh paccUMTaHa Ha TOK
K3.

3ammra BeIKTIOYaTenst Q, (TOKOBas OTCEYKa) BBICTABISIETCS HA TOK cpabaThIBaHWS, PaBHBINA
MITHKPATHOMY 3HAYCHUIO EMKOCTHOTO TOKa CETH.

Jlns n3MepeHnst TOKa 3aMBIKaHMS Ha 3€MJII0O B LeNu BhIKIouaTtens Q, ycraHaBimBaeTcs
Tpancdopmarop Toka TA2. Kiace Tounoctu tpancdopmaropa toka mpomkeH Obith He Hike 1,0. Ero
HOMHHAQJILHOE HaNpsDKEHHE MOXKET ObITh JIoObIM. CONpOTHBIIEHHE BTOPHYHBIX ILENEH HE JOJDKHO
MIPEBBIIATH 3HAYEHHE, JIOIYCTUMOE JUIs paboThl TpaHchopMarTopa Toka B kinacce Tounoct 1,0.
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Puc. 13. Cxema HU3MEPCHHUA CMKOCTHOI'O TOKa METOJOM HMCKYCCTBCHHOT'O 3aMbIKaHU HA 3EMJIIO

Bkirouenne u OTKIIOYeHHE BBHIKIOYaTest Q, JODKHO OCYHIECTBISITHCS JMCTAaHIMOHHO C MecCTa
YCTaHOBKM HM3MEPUTENBHBIX NPHOOPOB. MeCTO YCTaHOBKM NPHOOPOB MJOJDKHO BBIOMpAaThCS Ha
0€30MacHOM yJaJIeHNH OT stueiku Q..

[lepBast rapMOHMYECKasi COCTABIISIONIAs, PEAKTUBHASL M aKTUBHASI COCTABIISIOIINE TOKA 3aMBIKaHHS
Ha 3€MJII0, EMKOCTHOTO TOKA CETH, TOKa peaKTopa ONpEAeIIoTcs 110 MokazaHusM BartMerpa PW npn
MOOYEPETHOM ITOJBECHUH K HEMY HaNpsOHKCHHS MEXIy He 3aMKHYThIMH Ha 3emio ¢dazamu Upc n
HanpspkeHust 3Uy oT TpaHchopMaTopa HampspKeHUsL.

PeaxtuBHas |, u akTHBHAs |, cocTaBISIONIIE ONPENEIAIOTCS 1O GopMyIIe
= L\JNp K, unl = W

BC 0

rre K, - koaddumment rpanchopmary TpanchopmaTopa TOKa.

DKBHBaJEHTHOE ACHCTBYIOIIEE 3HAYCHHE TOKOB BBICIIMX I'APMOHMYECKHX COCTABJISIONINX B TOKE
3aMBIKaHHS Ha 3eMITIO ONpeersieTcs mo ¢popMyse

IB.rz\“me_I;Z)_@’ (41)

rae Il/I3M - IIOJTHBIM TOK 3aMBIKaHHS Ha 3CMIJIIO, H3M€p€HHI>II71 aMIICpMETPOM.

HpI/I HCO6XOHI/IMOCTI/I MOKET OBITh BBITOJIHEHO OCIII/IHJIOI"pa(I)I/IPOBaHI/IG TOKa 3aMbIKaHHWA Ha 3EMIIIO.

Ecim IIpru U3MEPCHUAX YaCTOTAa HAMPSAKCHUA f He Grima paBHa 50 FH, ﬂeﬁCTBHTCHLHBIe 3HAa4YCHU A
TOKOB KOMIICHCAIIlMM W €MKOCTHOI'O TOKa CCTHU OJI?KHBI OBITE NPpUBCACHBI K YacCTOTC 50 FH 10

¢bopmynam

1, K., (40)



I—_I' u I - I'i 2

rae lg u I} - Toxu, usmMepenHsle npu yacrorte f.

[MepexmouaTens Toka SA H0MKEeH OBITH YCTPOEH TaK, YTOOBI MPU BKIIOYEHHH TOKOBOH OOMOTKH
BaTTMETpa W aMmIepMeTpa B IIeNb OJHOro TpaHchopMaTopa TOKa BTOpOW TpaHCHOpMATOp TOKa
3akopaunBaiics. [Ipy HATMYMK ABYX KOMIUIEKTOB ITPUOOPOB NEPEKIIoYaTeNb TOKa He Tpedyercs.

KomuecTBo 3aMbIkaHMH HA 3€MJIIO MIPU MPOBEICHUH M3MEPEHHUH TOJDKHO OBITh MUHHMAJIBHBIM.
W3mepenns Toka peakTopoB MPOU3BOAATCS OAHOBPEMEHHO C M3MEPEHHEM TOKa 3aMbIKaHHS Ha 3E€MJTIO.
B koHue ucmbITaHWH A1 KOHTPOJSL PE3yIbTaTOB M3MEPEHUH IeIecO00pa3HO H3MEPHUTH ITOJHBINA
€MKOCTHBII TOK CETH IPH OTKJIIOYEHHBIX TYroracsiiiuX peakTopax.
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