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Hacrosiiee pykoBoAcTBO 1o 3kciutyatauuu (PD) comepKuT cBeleHHs] O Ha3Ha-
YEHUHU, KOHCTPYKUUHU, Xapakrtepuctukax tpexdasznbix rpynn 3x3HOJIIIM(U) (manee
«Tpex(a3HbIX TPYNID»), U3TOTABINBAEMBIX JJIS1 BHYTPUPOCCUNCKUX TOCTABOK, JUISl aTOM-

HbIX cTaHiui (AC) 1 yka3aHusl 1J1 MPaBUIBHON UX SKCILTyaTaIUu.
1 HopmatuBHBIE CCHUIKH

B HacrosiieM pyKOBOJACTBE IO 3KCIUTyaTalldd KMCIOJIb30BaHbl CCBHUJIKM Ha Clie-
IYIOIINE CTAaHIapPThI:

I'OCT 8.216-88 I'ocynapcTBeHHas cuctema oOecrieueHusl eIMHCTBA U3MEPEHUH.
TpanchopmaTopsl HanpsHKEHUI. MeTouKa TOBEPKH

I'OCT 9.014-78 EC3KC. BpeMenHass mpOTUBOKOPPO3MOHHAS 3allluTa HU3JCIUM.
O6mue TpeboBaHuUs

I'OCT 1516.3-96 DaextpooOopyi0BaHUE U JECKTPOYCTAHOBKH MEPEMEHHOTO TOKA
Ha HanpstxeHus oT 1 g0 750 kB. TpeboBaHus K 371EKTPUYECKON MPOUYHOCTH U3OJISIIIHH

['OCT 1983-2001 Tpanchopmaropsl HanpspbkeHuUst. OOIIME TEXHUYECKUE YCIIOBUS

['OCT 3134-78 YaitT-ciuput. TexHu4ecKue ycaoBus

['OCT 8865-93 Cucremsl 3neKkTprueckoi n3omsiuuu. OneHKa HarpeBOCTOMKOCTH
U KJ1accu(puKaIus

I'OCT 9557-87 Iloanon mockuii aepeBsinHblid pazmepom (800x1200) mm. Tex-
HUYECKUE YCIIOBHSL.

['OCT 10877-76 Macno koncepBanmonHoe K-17. Texunueckue ycnoBus

I'OCT 13109-97 Onexkrpuueckas »>Heprusa. COBMECTUMOCTh TEXHUUYECKUX
CPEICTB 3JEKTpOMAarHuTHasg. HopMbl KayecTBa AJIEKTPHUUECKOW SHEPIUHU B CUCTEMAaxX
ANEKTPOCHAOKEHUS 00IEro Ha3HAYCHHUS

I'OCT 15150-69 Mammssl, TpuOOpHI U APpyTrHe TEXHUYECKHE u3aenus. Mcnone-
HUA JUIS pa3iINYHbIX KIMMAaTHYECKUX pailoHOB. KaTeropuu, ycnoBusi 3KCIUTyaTallWH,
XpaHEHUs U TPAHCIOPTUPOBAHUS B YACTH BO3JCHCTBUS KIMMATHYECKUX (DAKTOPOB
BHEIIIHEN Cpeibl

['OCT 17516.1-90 Uznenusa snexktporexanyeckue. O6mue TpeboBaHus B 4aCcTU
CTOMKOCTH K MEXaHUYECKUM BHEIIIHUM BO3JICUCTBYIOIMUM (haKTOpam

['OCT 23216-78 N3genusi 3J€KTPOTEXHUUECKHE. XPaHEHHUE, TPAHCIOPTUPOBA-
HUE, BpeMEHHasi TPOTUBOKOPPO3MOHHAS 3alluTa, ynakoBka. O0uue TpeOOBaHUS U Me-

TOJIbI UCIIBITAHUN
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['OCT 28779-90 Matepunaisl 31€KTpOU30JALMOHHBIE TBEpAbIE. MeToasl onpene-
JIEHHsI BOCIUIAMEHSEMOCTH 0] BO3/IEHCTBUEM UCTOYHHUKA 3aKUTaHUS

P/ 34.20.501-95 IIpaBuna TEXHUYECKOW DKCILUIyaTallMH JIEKTPUUECKUX CTAHIIUI
u cereit Poccuiickon @enepanuu

PJ1 34.45-51-300-97 O6beM 1 HOPMBI UCTIBITAHHUH JIEKTPOOOOPYI0BAHUS

ITOT PM-016-2001/P/]153-34.0-03.150-00 MesxoTpaciieBbie mpaBuiia Mo OXpaHe
TpyZa (mpaBuiia 6€30MaCHOCTH ) IPH SKCILTyaTalluu 3JIEKTPOYCTaHOBOK

[IpaBuia ycrpoiicTBa anekrpoyctaHoBok. [llectoe nznanue. 2008 r.

[IpaBuia ycrpoucTsa anekTpoyctaHoBoK. Cenpmoe n3nanue, 2007 T.

[TpaBusia TEXHUYECKOM KCIUTyaTallUM 3JEKTPOYCTaHOBOK norpeodureneil. Ilsroe

u3Jlanue, nepepadboranHoe u gonoiaHeHHoe. 2003 r.

2 TpeboBanusi 6€30MaCHOCTH

2.1 Ilpm npoBeneHun BceX padOT JOJDKHBI BBIMOJHATHCSA MpaBUia TEXHUKU
0e30I1acHOCTH, AEUCTBYIOUINE HAa JAHHOM IPEIIPUSITHH.

2.2 Ilpm moAroToBKe K IKCIUTyaTallMH U MPOBEICHUU TEXHUYECKOTO 00CITYKH-
BaHUS JIOJKHBI BBIIIOJIHATHCS MPaBUiIa TEXHUKU O€3011aCHOCTH, U3JI0KEHHbIE B «Mex-
OTpaCJIeBBIX ITpaBUJIaX MO OXpaHe TpyAa (MpaBuiiax OE30MaCHOCTH) MPHU IKCILTyaTallUuU
AIEKTPOYCTAHOBOKY.

2.3  TpebOoBaHusi 6€30MACHOCTH MPU MOBEPKE TPAaHCHOPMATOPOB, BXOASIIUX B
coctaB Tpexdazasix rpynn — mo ['OCT 8.216.

24 (Cxema BKIIOUCHHS JIOJDKHA TPEIyCMaTpUBaTh OO0s3aTENBbHOE 3a3eMIICHHE
TUTUTHI K MArUCTPAIHM 3a3eMJICHHUS] KOMILIEKTHOTO pacnpeaenuTensHoro yerpoicTsa (KPY).

2.5 BapuaHT 3a3emiIeHHsI BTOPHYHBIX OOMOTOK OTpeAemsieTcsl moTpeduTenaem B
COOTBETCTBHUH CO CXEMOW BTOPUYHBIX IIPUCOCTUHEHUN.

2.6  IIpou3BOACTBO MOHTaXHBIX pabOT Ha Tpex(dazHoil rpymnme 0e3 CHATUS Ha-
IPSDKEHUS C IEPBUYHBIX OOMOTOK HE JIOMYCKAETCs.

2.7 IlocJie cpadaTbIBaHMs BCTPOCHHOIO 3AIMTHOIO NMPEIOXPAHUTEIHHOIO

YCTPOMCTBA CTEP:KeHb MOKET HAXOAUTHCS MO HANPsSKeHueM !
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3 Onucanue u padoTa Tpex(azHbIX rpynn

3.1 Ha3nauenue TpexdazHbIX TPyIl

Tpexdaszupie rpymibl NpeaHa3HayYeHbl JUIsl IPUMEHEHUS B JIEKTPUUECKUX EMsIX
nepeMeHHoro Toka yactoror 50 I'nm ¢ HomuHanbHBIMU HanpsbkeHussMu 6 u 10 kB ¢ ne-
JBIO TIEpe/Iauv CUTHAJIAa U3MEPUTETHbHON MHpOpMauu prudopamM U3MepeHus, 3aIUThl,
aBTOMATHKH, CUTHAJIU3AIUU U yIIPABJICHUS.

TpexdaszHbie rpynbl U3TOTABIMBAOTCS IS HYXK]] AJIEKTPOIHEPTETUKU, B TOM YHC-
ne misa aroMHbIx ctaHimil (AC) u npenHa3HaYeHbl AJ1s1 YCTAHOBKM B KOMILJIEKTHBIE pac-
npenenurensabie yerpoiictBa (KPY), 3akpeiThie pacnipenenurensubie yerpoiicta (3PY).

TpexdaszHbie TPYIITBI U3TOTABIMBAIOTCS KIUMATHYECKOTO McmofHeHus «Y XJDy,
kateropuun paszMmemieHud 2 no 'OCT 15150 u npenHazHadeHsl s DKCIUTyaTallid B
CHEAYIONIUX YCIOBUSIX:

— BBICOTA HaJl ypoBHEM MoOpsi — He 6osee 1000M;

— TEeMIIepaTypa OKPY’KalOIIEro BO3/1yXa C Y4YETOM IMPEBBILICHUS TEMIEPaTypbl
BO31lyxa B TokorpoBone, KPY npu Harpyske TpancgopMaTropoB mpeneabHON MOIIHO-
cteio oT munyc 60 °C mo mutroc 55 °C;

— OTHOCHUTEJIbHAs BIAXHOCTh Bo3ayxa He 6onee 100% mpu 25 °C;

— OKpy>Karolllasi Cpejia HEB3PbIBOOIIACHAS, HE COJIep Kallasi arpeCCUBHBIX MapoOB B
KOHIICHTpAIUSAX, pa3pylIaloluX MeTaulbl U u3ojsauuio (artmocdepa tuma Il 1o
['OCT 15150);

— OTCYTCTBHE HEMOCPEACTBCHHOI'O BO3JCUCTBUSA COJITHEUHOU padalliH;

— paboyee MOJ0KEHHUE B MPOCTPAHCTBE — JHO00E.

Tpexdaszupie Tpynmpl MpeaHA3HAYCHBI I KCIDIyaTallid B AJIEKTPOYCTAHOBKAX,
TIOJIBEPTAIOIIMXCS BO3ICUCTBUIO TPO30BBIX MEPEHANPSHKEHNHN TTPH OOBIYHBIX MEpax Ipo30-
3alUThI, U UMEIOT HOPMaIbHYIO H30JIsi1Kt0 ypoBHS «O0» o 'OCT 1516.3 kiacca HarpeBo-
ctoiikocT «B» 1o I'OCT 8865 u knacca Bocmiamensemoctd FH(IIT) 1 mo 'OCT 28779.

Tpexdasznpie rpymnmbl COOTBETCTBYIOT TpPYIIE YCIOBUN JKcIUTyaTanuu M6 1o
['OCT 17516.1. Tpexdazubie TpymIibl CEUCMOCTOUKHU MPU BO3CUCTBUU 3eMJICTPSICEHUIM
WHTEHCUBHOCTHIO 8 6aiutoB mo MSK-64 mpu ypoBHE yCTaHOBKHM HaJ| HYJIEBOW OTMETKOMN

1o 70 m.
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Tpexdaznas rpymnia, COeANHEHHAS TI0 CXeMe, MPEACTABICHHONW B MPUIIOKCHUH A,

yCTOWUYMBa K (DeppOpe3OHaHCy CeTU U (MJIM) BO3JCUCTBHUIO MEPEMEKAIOIICHCS TyTH B

Cllyyae 3aMbIKaHUs OJJHOUM U3 (a3 CeTH Ha 3eMIIIO.

3.2  TexHUYECKHUE XapAKTEPUCTUKHU

OCHOBHBIC TEXHUYCCKHUE XApPaKTCPUCTUKHU ITPUBCACHLI B Ta6JII/IH€1 .

Tabmuna 1
3HaueHue JUIsl UICTIOJTHEHU N
HaumenoBanue napamerpa 3x3HOJITIM-6 3x3HOJITIM-10
3x3HOJIIIMU-6 | 3x3HOJIIIMU-10
Kiracc manpsixenus, kB 6 10
Haunbonwiee pabouee HanpspkeHue, kKB 7,2 12
HomMuuanbHOE JMHEWHOE HAaNpsKEHUE Ha 6000; 6300 10000; 10500
BBIBOJIaX MEPBUYHON 0OMOTKH, B 6600; 6900 11000
Kmaccel TounocTn 0,2;0,5; 1
Tpexda3znas MOLTHOCTH B KJIacCe TOYHOCTH ™,
B-A
0,2 30 30
0,5 90 90
1 225 270
HomunanpHOE JNMHENHOE HaNps KEHUE Ha 100
BBIBOJIaX OCHOBHOM BTOPUYHOM 0OMOTKH, B
MONIHOCTh Harpy3Ku Ha BBIBOJIaX Pa30MKHY-
TOTO TPEYroJIbHUKA JOMOJIHUTEIbHON BTO-
pu4HON 00MOTKHM npu HampsbkeHuu 100 B u 400
koa(duimente MomHocT Harpy3ku 0,8 (xa-
paKkTep Harpy3Ku MHIAYKTUBHBIN), B-A
Hanpsbkenue Ha BBIBOAAX Pa3OMKHYTOTO
TPEYTOJbHUKA JTOMOJIHUTEIBHBIX BTOPUYHBIX
0OMOTOK:
— TpU CUMMETPUYHOM pexXHME pabdo-
THI ceTd, B, He 6omee 3
— TpU 3aMBbIKaHUU OJHOM U3 (pa3 cetn
Ha 3eMiIio, B ot 90 1o 110

Cxema wu rpynma coeauHeHHs: OOMOTOK
TPYIIIBI

HomuuanwbHas gyacrora, I’

Y /Y /70

IIpumeuyanne — * TpexdaszHbie rpynibl U3rOTaBIMBAIOTCS C HOMUHAIBHOW MOIII-
HOCTBIO, COOTBETCTBYIOILLIEH OJJHOMY KJIACCY TOYHOCTH, YKa3aHHOMY B 3aKa3se.

OCHOBHbIE TEXHUYECKHE XapaKTEPUCTUKU TPaHCHOPMATOPOB HAIPSKEHUS, MPU-

MEHSIEMBIX B Tpex(ha3HOM rpyIie, TpUBEACHBI B TAOTHIIE 2.

5
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Tabaunra 2
3HavueHue JUIsl UICTIOJIHEHU N
HaumenoBanue napamerpa 3HOJITIM-6 3HOJIIIM-10
3HOJITIMU-6 3HOJITIMU-10

Knacc nanpsioxenus, kB 6 10
Haubounbiiee pabouee HanpspkeHue, kKB 7,2 12
HomunanbHoe Hanpspkenue mnepsud- | 6000 | 6300 [ 6600 | 6900 | 10000|10500| 11000
HOit o6MoTKH, B V3| N3 V3 [ N3 3] V3 W3
HOMI/IHaJ'II:HOC HaIpPsHKEHUE OCHOBHOM 1003
BTOPHYHON 00MOTKH, B
HOMI/IH?J’IBHOG HaHPfDI(eHI/Ie JOTIOJIHH- 100/3 w1 100
TEJILHOW BTOPUYHOM 0OMOTKH, B
HomuHanbHass MOIIHOCTE OCHOBHOM
BTOPUYHOM OOMOTKH, B-A:
B KJIaCCE€ TOUYHOCTH:

0,2 10 10

0,5 30 30

1 75 90
HoMunanbpHasi MOIIHOCTh JIONOJHU-
TEJILHON BTOPUYHOM OOMOTKH B Kj1acce 200
TouyHOCTH 3, B-A
IIpenenbHas MOIIHOCTH BHE KJlacca

400

TouHOCTH, B-A
Hpgz{eanHH J:[UonyCTHMLH/I JUTUTEIIb- 0.12 0.11 0.07 0.06
HbIJ IEPBUYHBIN TOK, A
Cxema m rpynma coeuHEHUSI 0OMOTOK 1/1/1-0-0
HomwunuanwpHas yacrora, I'11 50
ConpoTuBIIEHHE PE3UCTOpPAa B COCTaBE
3alIMUTHOTO MPEAOXPAHUTEIBHOIO YCT- 11
porictBa, OM
HomuHanpHas MOITHOCTB pe3nucTopa, Bt 0,25

3.3 VYcrpoiicTBo Tpexdha3HbIX TPy

Tpexda3Hpie Tpynnbl COCTOAT U3 TpeX OAHO(DA3HBIX TpaHCHOPMATOPOB, U30JIU-

POBaAHHBIX APYT OT JApyra npokiankamu. TpanchopmaTopsl Tpexda3HOW TPyNIbl ycTa-

HABJIMBAIOTCS HAa OOIIEH METalNIMYECKON paMe. BHICOKOBOJIBTHBIN BBIBOJ «A) MEPBUY-

HO OOMOTKH Ka)J0ro TpaHc(hopMaTopa BBIIOIHEH CO BCTPOCHHBIM 3aIUTHBIM MPEA0-

XPaHUTETBHBIM YCTPOHUCTBOM. BCTpoeHHOE 3alUTHOE MPEIOXPAHUTENHHOE YCTPOHUCTBO

BBINIOJIHEHO B BHJI€ Pa300pHON KOHCTPYKLUMH C IUIABKOW BCTABKOM, MpEACTaBIISIOLIEH

co0oit mMeTtamoaudIeKTpuueckuii pesuctop tuna C2-33-H. 3amuTHOEe TpenoxpaHu-

6
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TEIbHOE YCTPOMCTBO MMEET HMHJMKATOp CpalaThIBaHUs, KOTOPBIM BBIIOJIHEH B BHJIE
MOABUKHOI'O CTEPIKHS.

DNEeKTpOMAarHuTHas 4YacTb TpaHC(HOPMATOPOB HEPEMOHTHpyeMas. 3alllUuTHOE
IpeIOXpaHUTEIbHOE YCTPOHUCTBO peMoHTupyeMoe. [locnme cpabaTbiBaHUS 3alIUTHOE
YCTPOMCTBO MOMJIEKUT MEepe3apsaKe.

Jlnis yMeHbIeHUs] TabapuTHBIX pa3MepoB TpaHchopmaTopa 3a3eMIIsieMblil BHIBOJ
«X» TIepBUYHOM OOMOTKHM UMeeT HenoaHyto uzossiutio mo 'OCT 1983.

BbIBOZIBI BTOPUYHBIX OOMOTOK «@», «X», «ap», «Xp» TPaHC()OPMATOPOB BBINOJI-
HEHBbI B BUJI€ KOHTAaKTOB C pe3b0oil M6, 3a3emiiieMblil BBIBOJ «X» B BUJE KOHTAKTa C
pe3bboit M8, KoTopble paclooKeHbl B KJIEMMHUKE NEpeIHeld TOPIEBON YacTH BHU3Y
TpancopmatopoB. TaM ke pacrosiokeHa BTyJIKa ¢ pe3b0oit M4 1j1st KperieHus KpbII-
KU U1 IJIOMOMPOBAHUS BBIBOJIOB «a» M «X». IlojkitoueHne Kk BbICOKOBOJIBTHOMY BbI-
BOAY «A» MPOU3BOJIUTCA K BTYJKE C pe3p0oit M12, koTopas pacroyioxkeHa B BepXHEH
YacTH CO CTOPOHBI KOHTAaKTOB BbIBOJOB BTOpHUYHBIX 00MOTOK (3x3HOJIIM) mnm ¢ 00-
patHoili croposnsl (3x3HOJITIMN).

Tabnuuka ¢ TEXHUYECKUMHU JAHHBIMHU TpeX(}a3zHOU rpynmbl pacnoyioKeHa BHU3Y
Ha OJTHOW U3 CTOPOH METAJUIMYECKOU PaAMBI.

Kaxnplii Tpanchopmatop HanpspKeHUs, BXOISMUIMN B cOCTaB TpexdazHOW rpym-
nbl, moBepsiercs B cootBeTcTBUU ¢ ['OCT 8.216. PekoMenayemblid MEKITOBEPOUHBINA HH-
TepBall — &8 JeT.

["abapuTHbI€, yCTAHOBOUYHBIE, MPUCOEAMHUTENbHBIE pa3Mephl TpeX(a3HbIX IPYyIIL,
a TaKKe NPUHLHUNHAIIbHAS 3JIEKTPUYECKask CXeMa MPEICTABIECHbI B IPHIIOKEHUH A.

CoeanHeHE OCHOBHBIX U JIOMOJHUTEIBHBIX BTOPUYHBIX OOMOTOK TpaHchopma-
TOPOB T'PYIIIBI B HEOOXOUMBbIE CXEMbI TOJKHO POU3BOJAUTHCS IIPU MOHTAXKE Tpexdasz-
HBIX I'PYIII B 2JIEKTPOYCTaHOBKE.

3.4  MapkupoBka

MapkupoBka BBIBOJIOB TPaHC(POPMATOPOB, BXOIAMIMX B TpexdaszHble TPYIIIHI,
pacnojo)KeHa Ha JUTOM OJIOKE M BBINOJIHEHA MpH 3aJIuBKe TpaHchopMaTopoB. BriBoab
MMEIOT CIEAYIOUTYI0 MAPKUPOBKY:

— BBICOKOBOJIbTHBIN BBIBOJ] IEPBUYHON OOMOTKH — «A»;
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— 3a3eMJISIEMbBII BBIBOJI MEPBUYHON OOMOTKU — «X» C HAaHECEHHBIM PsJIOM 3Ha-
KOM 3EMIIH « == »;

— BBIBOJIBI OCHOBHOM BTOPUYHON OOMOTKH — «a» M «X»;

— BBIBOJIbI JJONIOJIHUTEILHON BTOPUUHOW OOMOTKH — «@p» U «Xj»;

— KOHTAKTHasl IUIONIaJKa JUIs 3a3eMJICHUS TUTUTHI Tpex(da3zHOW TpymIbl UMEeT
MapKHPOBKY «—==».

Ha tpancdhopmaropax ykpersieHa TablWyka ¢ yKa3aHHEM OCHOBHBIX TEXHHYE-

CKHUX JaHHBIX.

4 Dxcmtyaranus Tpex(da3HbIX TPy

4.1 TIloaroroBka K 3KCIUTyaTalluu

[To mpuOBITUM HA MECTO YCTAaHOBKH OCYIIECTBUTH Pa3rpy3Ky TpexdasHoil rpyri-
IbI, PACIIAKOBKY U MTPOBEPKY KOMIUIEKTHOCTH.

[IpousBecTu BHEUMIHUN OCMOTP Ka)JA0ro TpaHchopmaropa Tpex(azHOW TpymIbl
JUISL IPOBEPKH OTCYTCTBHSI TPELIUH M CKOJIOB M30JISIIIMUA, KOPPO3UU HA METALTMYECKHUX
JETAJISAX.

[lepen ycraHoBKOM Tpex(aszHyro rpyniy TIIATEIbHO MPOTEPETh CYyXOM BETOIIbIO
JUISL YOAJIEHUS TIBUTH, TPSI3U U BJIATH.

Tpexdasznyro rpymniy yCTaHOBUTh Ha ONOPHBbIE KOHCTPYKIMH. MecTo ajsi ycra-
HOBKH JIOJDKHO OOecreyuBaTh YJOOHBIM JOCTYN K KJIEMMHHMKaM BBIBOJIOB BTOPHUYHBIX
00OMOTOK.

[ToaBecTu kabenb K BBIBOJAM BTOPUYHBIX OOMOTOK U NMPOU3BECTH HEOOXOAUMbIE
AIEKTPUUECKUE COCTUHEHUSI, TPEABAPUTEILHO OUYMCTUB BCE KOHTAKTHBIEC MOBEPXHOCTHU
OT 3arpsI3HCHUIN CYyXOM BETOLIBIO.

[lepen BBOAOM B 3KCILTyaTalio TpexdasHbie TPYIIIIbI TOKHBI ObITh TTOJABEPTHY-
Thl UCTIBITAHUSIM B COOTBETCTBUU C pasfieioM « TexHudeckoe oOCTyKUBAHHUE» HACTOS-
mero PO.

4.2  DKCrulyaTalMOHHBIE OTPAHUYEHUS

Okcrutyatainus Tpex(das3HbIX TPYII JO0KHA MPOU3BOJUTHCS B COOTBETCTBUU C

«IIpaBuiiaMmu ycTpoiicTBa 3JEKTPOYCTAaHOBOKY, «lIpaBuiamMu TEXHUYECKOM IKCILTyaTa-
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MU 3JIEKTPOYCTaHOBOK mnorpeodurenein» (nanee «IITO3ID») u «llpaBunamu TexHu4e-
CKOM 2KCILTyaTalliy JICKTPUYECKUX CTaHIui u cetedt Poccuiickont denepanmmny (nanee
«I1TD») mpu cieaymmux orpaHuYCHUsIX:

— HauOonblee pabouee HANPSHKEHUE HE JIOJKHO IPEBBINIATh 3HAUCHUM, yKa-
3aHHBIX B TaOmunax 1 u 2;

— TPeNeNbHBIN TOMyCTHUMBIA JUTUTEIBHBIN TOK TIEPBUYHBIX 0OMOTOK TpaHchop-
MaTOPOB, BXOAIINX B TpeX(ha3Hyro rpyniy He JOJKEH MPEBBIIIATh 3HAUCHUH, YKa3aH-
HBIX B Ta0IHIE 2;

— Ka4ecTBO  DJEKTPOIHEPTHU  JODKHO  COOTBETCTBOBATh  TPEOOBAHUSIM
I'OCT 13109.

4.3 J1is1 NOBBIIEHUS] YCTOMYMBOCTU K (DEPPOPE30OHAHCY U BO3JIECUCTBUIO MEpPE-
MEKAFOIICHCs YT B JOMOJHHUTEIbHBIE OOMOTKH, COCIMHCHHBIC B PAa30MKHYTBIA Tpe-
YIOJIbHUK, UCIIOJIb3yEMbIE 111 KOHTPOJISI U30JISILIMKU CETU, PEKOMEHIYETCS BKIIIOYATh pe-

3UCTOp CONMpOTHUBIEHUEM 25 OM, pacCCUMTAaHHBIN Ha JUIUTEIBHOE MIPOTEKaHUE TOKa 4 A.

5 Texnuyeckoe oOCIyKHUBaHUE

5.1 Tlpu TexHuueckoMm oOCITyKMBaHUHU COOJIIOAATh TPeOOBaHUS, YKa3aHHbIC B
pasnene « TpeboBanus O0e3onmacHOCTU» HacTosiero PO.

5.2 PaboThl MO TEXHUYECKOMY OOCTY>KUBAHHUIO CJIEIYET MPOBOJUTH B CPOKH,
ycradoBieHHble B [ITOIII u IITO. ITpu orcyrctBum B IITD un IITIIII Takux ykaza-
HUW, CPOKU YCTAHABJIMBAECT TEXHUYECKOE PYKOBOACTBO MPEANPUSITHS, IKCILTyaTUPYIO-
niero TpexdasHyo Tpymnimy.

[Ipu TexHU4YeCcKOM OOCTYKMBAHUM MPOBOJISATCS CJIECAYIOIINE paOOTHI:

— OYMCTKa Tpex(}a3zHOW TPYMIbl OT MBUIM U TPS3U CyXOW BETOIIbIO, HE OCTaB-
JIAIOIIEH BOpCa;

— BHELIHUH OCMOTpP KaXKIoro TpaHchopmaropa Tpex(azHOW TpyMIbl C IEJIbIO
MPOBEPKU OTCYTCTBUS HA TOBEPXHOCTH U3OJISIIUUA TPELIUH U CKOJIOB;

— TIpOBEpKa KperuieHus TpaHc(HopMaTOpOB K pame;

— TPOBEpKa HAJIKHOCTH KOHTAKTHBIX COSAMHEHU;

— UCIBITaHus, 00BEM U HOPMBI KOTOPBIX, ycTaHoBleHbl PJ[ 34.45-51-300-97.
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Metons! ucnbitanuid — B coorBerctBun ¢ [ITD u [ITOI3II ¢ yuerom nononaHu-
TEJIbHBIX yYKa3aHUW HacTosiero PO.

5.3 VkazaHus ¥ peKOMEHJALHH 10 METOAAaM IPOBEACHUS UCIBITAHUA U OLIEH-
K€ MX pPEe3yJbTaTOB KaXJOro TpaHchopmaropa Tpex@aszHoil rpynmbl B OTIAEIBHOCTH
(MpM MCHBITAHUH JJIEKTPUYECKO MPOYHOCTH H30JIAINH TPaHchopMaTOPOB U NpH
onpeaeeHNH TOKA X0J0CTOr0 X012 BBIBOJ «X» 10JZKeH ObITh 3a3eMJIeH!):

— H3MEpPEHUE COMPOTUBIICHUSI OOMOTOK MOCTOSIHHOMY TOKY. M3MepeHue npous-
BOAUTCS MPUOOPOM, UMEIOIUM Kjacc TOYHOCTH He Hibke 0,5. 3mepeHHOe 3HaueHue
COTIPOTUBIICHUS HE JOJKHO OTIMYATHCA OT YKa3aHHOTO B macmopTe Oosee ueM Ha £5%;

— U3MEpEHHUE AIEKTPUUECKOTO COMPOTUBIICHUS U3OJISALMK MTEPBUYHON OOMOTKHU.
N3mepenune npousoautcs meraoMmmeTpoM Ha 1000 B, npu 3ToM HamnpshkeHHe MpuUKIia-
JBIBAETCS] MEXKY COCAMHEHHBIMH BMECTE U M30JIMPOBAHHBIMU OT 3€MJIM BBIBOJAAMHU «A)»
U «X» U COETMHEHHBIMU BMECTE 3a3€MJICHHBIMH BBIBOJAMHU BCEX BTOPUUYHBIX OOMOTOK.
CornpoTuBiieHre U30IS1UU JOKHO ObITh HEe MeHee 1000 MOwm;

— M3MEpPEHHUE JIEKTPUUYECKOIO COMPOTUBIICHUS M30JISLUN BTOPUUYHBIX OOMOTOK.
Nsmepenne npousBoaurcs meraommerpom Ha 1000 B, mpu 3TOM HanpsKeHUE MpUKIIa-
JIBIBAETCS MEXIY KaKIOW M3 BTOPUYHBIX OOMOTOK M 3a3€MJICHHBIMU BBIBOJAMH BCEX
OCTAJIbHBIX BTOPUYHBIX OOMOTOK. CONPOTHUBICHUE W3OJSALUU JTOKHO ObITh HE MEHEe
1000 MOw;

— HW3MEpEeHHe TOKa XOJOCTOro xoxa. M3mepenue nmpousBOIUTCS C ITOMOIIBIO
BOJITMETPA U aMIIEpPMETPA, CO CTOPOHBI OCHOBHOM BTOPUYHOU OOMOTKHU MPU HAMPsKe-
HUM, paBHOM 1,2 HOMHHanbHOrO. M3MepeHHOE 3HAUYEHUE HE JOJKHO OTIMYATHCS OT
yKa3aHHOTo B macniopre 6omee, uem Ha 10 %o;

— HCIBITAaHUE DJIEKTPUUYECKON MPOYHOCTH HM30JISLUU BTOPUYHBIX OOMOTOK IIO-
BBIIIEHHBIM HAIPSKEHUEM IMPOMBIIUICHHOW YacTOTHI. VICIBITBIBATE M3OJSALMI0 MEXKIY
00OMOTKaMH, a TaKkKe MEXIy OOMOTKaMH M MarHMUTONPOBOAOM HampsikeHneMm 3 kB B
TeyeHue 1 muHyThl. HanpsbkeHue mpukiIaabiBaeTcs K K0 U3 0OMOTOK, 3aMKHYTBIX
HAaKOPOTKO, Apyras BTOpUYHasi OOMOTKa IPHU 3TOM JIOJKHA OBITh 3aKOPOYEHA U COEJIU-
HEHa ¢ 3a3eMJIEHHBIMU YacTsaMH TpaHcopmaropa. [lepBuunas oOMOTKa pa3oOMKHYTa,

BBIBOJ «X» 3a3eMiieH (nmpuiioxeHue b);
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— HCIObITAHHUEC U30JIA0UHN HepBH‘IHOﬁ 0OMOTKH WHAYKTUPOBAHHBIM HAIIPSKCHHUCM

gactoToit 400 't B TeueHue 15 cekyHa B COOTBETCTBUHM C TaOIuUIICH 3.

Tabauna 3
Hcnonuenne pancop- Knacc nanpsixenns, kB [McneitaTensHoe HanpsbkeHue, kB
Maropa
3x3HOJIIIM-6
3x3HOJITIMI-6 6 28,8
3x3HOJIIIM-10
3x3HOJIIIMU- 10 10 37,8

Tpancpopmaropsl AOMKHBI BO30YXKAATHCS CO CTOPOHBI OJHOM W3 BTOPUYHBIX
oOMOTOK. Jlpyrrue oOMOTKHM MpH 3TOM OCTArOTCSl Pa30MKHYThL. Bce BBIBOABI ¢ 0003Ha-
YEHUSIME «X», «Xjp», «X» U 3HAKOM «=>» 3a3eMIisiforcst (mpunoxenue b, puc. B.2).

IIpumeuanue — nMpu OTCYTCTBUM y MOTPEOUTENICH UCTOUHUKA HAMPSHKEHUS TTOBBI-
IIEHHOM YacCTOThI UCHBITAHUE TPAaHC(HOPMATOPOB, HE BBOJUBIIMXCS B AKCILTyaTalUIo, J10-
IIyCKAaETCs MPOBOJIUTh HampsbkeHueM 1,3 HomMuHanbHOrO mpu yactore 50 I'u, npusioxeH-
HOMY K BBIBOJY «A» OT IOCTOPOHHET0 UCTOYHHUKA B TeUeHHE | MUHYTHI B COOTBETCTBHUU C
tabnurei 4. Jlpyrue oOMOTKM TIpU 3TOM OCTAarOTCS Pa30MKHYTHI. Bce BBIBO/IBI ¢ 0003Ha-

YEHUSAMHE «X», «Xp», «X» B 3HAKOM «==» 3a3eMiistiorcst (npuiioskerue b, puc. B.3).

Tabnuna 4
Hcnonuenue Kiacc HomunansHoe Hanpsokenue | McnbrratensHoe
TpaHcopmaropa |HanpspkeHus, KB | nepBuuHOM 00MOTKH, B HanpsbkeHue, KB
6000/+3 4,5
3HOJITIM-6 6 6300/V3 4,7
3HOJITIMU-6 6600/13 5,0
6900/3 5,1
SHOMIVE 10 0 103001 5
3HOJIIIMH-10 >
11000/V3 8,3

[To ycMOTpeHHIO TPEeANPUSATHS, SIKCILTYaTUPYIOLIEro TpeX(pazHyro rpyIiny, 00bemM
paboT MO TEXHUUECKOMY OOCTY>KMBAaHUIO MOXKET OBITh COKpAIIICH.

5.4 Tlpu cpabaTblBaHHH 3aIIUTHOTO MPEIOXPAHUTEIHHOTO YCTPOMCTBA, BCTPO-
€HHOro B TpaHc(hopMaTop, HEOOXOAUMO YCTAaHOBUTH MPUUYMHY cpabaTbiBaHus. Eciu
NPUYUHON cpabaThIBaHUS ABISETCS HE caM TpaHCPopMaTop, TO HEOOXOAUMO W3BIICUD

3dMUTHOC MPCAOXPAHUTCIBbHOC YCTpOﬁCTBO, MMPOTCPCTh BCC ITOBCPXHOCTU OT CAXKH U
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IIBUIM BETOLIBIO, cMO4YeHHOM B yauT-ciupute ['OCT 3134, 3atem Cyxol BETOLIBIO, HE
OCTaBJISIOLIECH BOpCca U 3aMEHUTH B HEM IUIABKYIO BCTaBKY (PE3UCTOP).

5.5 Ilpu HECOOTBETCTBUM MapameTpoB Tpexda3zHoi rpynmnsl HacTosdmeMy PO,
HEO0OXOMMO 3aMEHUTh Tpex(ha3Hylo TPYIIy WIM OTAEIbHBIN TpaHchopMaTop, Ha KO-

TOpOM O6Hapy>K€H0 HCCOOTBCTCTBHUC.

6 TpeboBaHus K MOATOTOBKE MEpCOHATIA

6.1 VYcranoBka TpexdazHbIX rpynn JOJKHA MPOBOAUTHCS MOJ PYKOBOJCTBOM
U HaOJIO/ICHUEM WHKEHEPHO-TEXHUYECKUX PAOOTHUKOB pab0dYnMH, OOYYECHHBIMH BbI-
MOJIHEHUIO HEOOXOAMMBIX OINEpalvii U HMMEIOUMMH KBAIM(UKAIMOHHBIN pa3psll HE
Huxke 1.

6.2 Ilpu TexHuueckoMm OOCITYKMBaHUU TpeX(aszHbIX TPYII U MPOBEACHUHU UX
UCTIBITAHUM PalbOThl JOKHBI TMPOBOJUTHCS OOYUYEHHBIM TEPCOHAIOM, MPOIICAIIUM
CHEUUATIbHYIO TOATOTOBKY M CTRXKUPOBKY U JONMYIIEHHBIM K MPOBEICHUIO UCIIBITAHUHN B
JIEUCTBYIOWIEN JIEKTPOYCTAHOBKE.

6.3  bpurana, npoBojsias TEXHUUECKOE 0OCITYyKUBAHUE U UCIIBITAHUE, TIOJKHA
COCTOSAATb HE MEHEE YeM U3 JIBYX YEJIOBEK, U3 KOTOPBIX MPOU3BOAUTENb PAOOT JOJIKEH
UMETh KBaJU(UKAIMOHHYIO TPYIIy MO AJIEKTpoOe3onacHoCcTH He Huke [V, a ocralib-

HbIC WieHbl Opurajsl He Huxe [11.

7 YakoBka, XpaHEHHUE

7.1  VYcnoBus xpaHeHus Tpex(}azHoil rpynibl B 4acTU BO3JACHCTBUSA KIUMATH-
yeckux GakTopoB — 1o yciaoBusaM xpanenus 2 I'OCT 15150.

7.2 Ilpu xpaneHuu 06e3 Tapbl HOJKHBI OBITh MPUHATHI MEPBI MMPOTHUB BO3MOXK-
HBIX [OBPEKICHUM.

7.3 Cpox 3amuThl Tpex(a3zHo¥ rpyIIbl KOHCEPBAIIMOHHONW CMa3KOoW, HAHECEH-
HOM Ha MPEANPUATANA — U3TOTOBUTEIIE, COCTABISAET TpU roja. CpoK UCUHCISIETCS OT Aa-
ThI KOHCEpBAIlUH, YKa3aHHOU B MAcCIoOpTe HA U3/CIIHE.

ITo ucreuenun YKa3aHHOI'0 CpOKa MCTAJNIMYCCKUC YaCTHU ITOAJICIKAT IICPCKOHCCP-

BAllMU C NPEABAPUTEIBHBIM YIAJICHUEM CTApOM KOHCEpPBALMOHHOW cMa3ku. KoHcepsa-
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nuto npooauts o ['OCT 9.014 macnom K-17 I'OCT 10877 wim npyrum KOHCEpBaH-
ToM u3 npeaycMmorpeHHbix I'OCT 23216.

8 TpancnoptupoBanue

8.1 TpaHcnopTupoBaHHME BO3MOXKHO JIFOOBIM 3aKPBITBIM BHJIOM TPaHCIOPTa B
ycnoBusix tpancnoptupoBanus K 'OCT 23216. Ilpu TpaHCHOPTUPOBAHUU JTOTKHBI
OBITh NMPUHATHI MEPbI IPOTUB BO3MOXHBIX MOBpexAeHUN. [Ipu npoBeaeHUN Takemax-
HBIX padOT IPUHATH MEPbl IPOTUB MOBPEXKICHUS TOBEPXHOCTHU TPaHC(HOPMATOPOB.

8.2  JlomyckaeTcsi TpaHCIOPTUpPOBaHHE TpaHCHOPMATOpPOB O€3 yMaKOBKU B
KOHTEMHepax U B 3aKpbIThIX aBTOMamnHax. [Ipu 3ToM TpaHchopMaTOphl TOIKHBI ObITH
KECTKO 3aKpEIUICHBI Ha MECTE YCTaHOBKHM C 3a30poM He MeHee 10 MM Mexay TpaHc-
¢dopmaTopamu. [lorpysky, J0CTaBKy M BBIFPY3KY TpaHC(OPMATOPOB PEKOMEHIYETCS
IIPOU3BOANTH C YKPYITHEHHEM TPY30BbIX MECT — B TPAHCIOPTHBIX NakeTax. [[ns nake-
TUPOBAHMS IPUMEHATH AepeBsiHHbIE MOANO0HBI [TOCT 9557.

8.3  VYcioBus TpaHCIOPTHPOBaHUSA Tpex(a3HbIX TPYII B YacTH BO3JIEHCTBHUS
KJIMMaTU4YeCKUX (hakToOpoB — 10 ycnoBusiM xpanenus 5 cornacHo I'OCT 15150.

8.4  TpancrnopTupoBaHME B CaMOJIETaxX JOJDKHO ITPOU3BOJIUTHCS B OTAILIABAc-
MBIX T€PMETHU3UPOBAHHBIX OTCEKAX.

8.5 [Tlompem u mepemenieHue Tpex(azHOW TPyNIMbl MPOU3BOJIUTH COTIACHO

CXEM€ CTPOIOBKH IPUIIOKEHUS B.
9 CanuTtapHO-TUTUEHUYECKHE TPEOOBAHUS

9.1 Tpancdopmaropsl Tpex(azHOil TPYNIBI MPH HOMHUHAIBHBIX PEXUMax pa-
OOTBI IOJKHBI COOTBETCTBOBATh CAHUTAPHO-TUTMEHNYECKUM [IPABUIIaM U HOPMaM:

CanlIuH 2.2.4.1191-03 «32nekTpoMarHuTHbIE TOJIS B IPOU3BOACTBEHHBIX YCIOBHSIX);

I'H 2.2.5.1313-03 «IIpenensubie ponmyctumble koHueHtpauuu (IIJIK) Bpemnbix
BEIIECTB B BO3/lyXe paboueil 30HbI»;

I'H 2.2.5.1314-03 «OpueHTUpOBOYHBIC O€30MacCHbBICE YPOBHH BO3JICUCTBUS
(OBYB) BpenHbIX BEIIECTB B BO3IyXe pab0odeii 30HbBI»;

CH 2.2.4/2.1.8.562-96 «Illym Ha pabouux MecTax, B MOMEHICHUSIX XKUIbIX, 00-
LECTBEHHBIX 3JaHUN U HA TEPPUTOPUHU KUIIOU 3aCTPOUKI;

CH 2.2.4/2.1.8.566-96 «lIpousBoacTBeHHast BUOpaius, BUOpausi B IOMEILEHUSIX

KUIIBIX U 06H.I€CTB€HHBIX 3I[aHI/II>’I)>.
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[Ipunoxenue A
(obs3aTeBHOR)
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["aGapuTHbIC, yCTAHOBOYHBIE, MPUCOSAMHUTEIBHBIE Pa3MeEPhl, TPUHITUTHATbHASL
AIIEKTpHUUECKas cxema 1 Macca Tpexda3HbIX TPy
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Pucynok A.1 Obwuii 6u0 mpexgasnoui
epynnut 3x3HOJIIIM
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OxoHuaHHe NpUWIOKEHNT A

19 +2

0 @O0 ©

358 £2

Pucynox A.2 Obwuii 6uo mpexgpasznoti epynnol
3x3HOJIIIMH (ocmanvhoe cm. pucynox A.1)

X ¢a3aA A gbas’a B A gbas’a C
— Llenu usmepenus,
o peneiioll 3auumol

——= U ABMOMAaAMUKU
—

L = Ilenu xonmpons
B u301aYuUU cemu

_'3\ Y3en sazemnenusn

Pucynox A.3 Dnekmpuueckas npunyunuaivbHas cxema mpexgasHotl epynnl

1. 3asemnenue 6160008 6MOPUYHBIX OOMOMOK - NO YCMOMPEHUIO NOMpeoUmens.
2. 3azemnenue memannuueckou naumol Ol YCMAHOBKU MPAHCHOPMAmMopos -

ooazamenvno !
3. Moumasic cxemul coeOuneHull bINOIHACMCA NOMpPeOumenem.

15



IIT.671 200.000 PO

[Ipunoxenune b
(oGs3aTenBHOE)
CxeMbl HcTIbITaHNUN TpaHCHOPMATOPOB

UML"L a A
X 3
a,
X
Xy i

Pucynox b.1 Cxema ucnvimanus 21eKmpuyeckoil nPOUHOCMU U301y ulL
8MOPUUHBIX 0OMOMOK MPAHCHOPMAMOPa RPUTLOHCEHHBIM
Hanpsadxcenuem 3 kKB npombluiieHHoU Yacmomsl

a A
UMC}’I. 'x
a,
X
Yo ..

Pucynox B.2 Cxema ucneimanus 21eKmpuieckotl npoYHOCmu U301ayuu
nepeuuHol 0OMOMKU MPAHCHOPMAMOPA UHOYKMUPOBAHHBIM
Hanpaxcenuem yacmomol 400 I'y

A
a
g a,
X
X

0

Pucynok b.3 Cxema ucnvimaHnus 21eKmpu4eckoll npo4HoCmu u30aayuu
nepeuuHol 0O6MOMKU MPAHCHOPMAMOPA NPULOIHCEHHBIM
nanpsicenuem 1,3 Homunanvnozo wacmomul 50 I'y
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[Tpunoxenue B
(pexomeHIyemMoe)
Cxema CTpOIoOBKH Tpex(ha3HbIX TPYIII

Y |

") |
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[Ipunoxenune I
(oGs3aTenBHOE)

Benomocts 3UII

Tadmuna .1
O06o3nauenue u3nenusa | HanMmeHoBanue usnenus K(gl};lge- [Ipumeyanue
STT.674 350.000 SAUMTHOC IPEIOXPAHH- | 3 |\
TEJIbHOE YCTPOMCTBO
8I'T.753 513.002 [Ipyxuna 3 mT.
Pe3ucrop tuna: JlonmyckaeTcs 3ameHa
C2-33-H: Ha:
P= 0,25 Bt; R = 11 Om O 1T, C2-33,
C3-33-H;
C2-36;

B Ttpexdaznoit rpynme mnpumensemsie TtpaHcpopmatopsl 3HOJIIM  wnum
3HOJITIMU pa3paboTanbl MO TPUHIIMITY B3aMMO3aMEHSIEMOCTH OTIEIbHBIX aeTancii. B
COOTBETCTBHUH C 3TUM OT/AEJIbHbIE JI€TAaJIN WM COOPOUYHBIE €IUHULIBI IPEACTABIISIIOT CO-
00li 3aMeHsIEMBII 2JIeMEHT TpaHchopMaTopa.

3aMEHSAEMBIMU SBJISIOTCA:

"  [PY)KUHBI;

"  3AIIUTHOE NPEIOXPAHUTEIBHOE YCTPOUCTBO;

"  PE3HUCTOPHI.
BrimenepeuncieHHble YaCTH MOTYT IIPEACTaBIATh COOOM MpeaMeT crelralbHON

IMOKYIIKH B CJIy4acC UX IMOBPCIKICHUA.

[Tpu 3TOM B macmopTe IOJKHA ObITh OTMETKA C COOTBETCTBYIOIIECH 3alUCBHIO O

BO3MOYKHOU MPUYMHE OTKa3a.
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