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Hacrosimee pykoBoacTBO 1o 3kcruryatauuu (PO) comepxuT cBeleHus O Ha3Ha-
YeHHH, KOHCTPYKIUH, XapakTepuctukax tpexdazupix rpynn 3x3HOJIIIM(U) (manee
«Tpex(a3HbIX Tpynm»), H3rOTABIMBAEMBIX JJIsi BHYTPUPOCCHHCKHMX IIOCTaBOK, MJis

atoMHbIX cTaHiui (AC) u ykazaHus 1Jisl IPaBUIbHON UX SKCILTyaTallUH.

1 HopMaTuBHBIE CCBUIKH

1.1 B HacrosimieM pyKOBOACTBE MO SKCIUIyaTalldd HUCIOJIb30BaHbl CCHUIKM Ha
ClleyIolue CTaHAapThI:

['OCT 8.216-2011 I'CU. TpancdopmaTopsl HanmpsbkeHUs. MeToka NoBepKU

I'OCT 9.014-78 EC3KC. BpeMenHas npOTUBOKOPPO3MOHHAS 3allUTa U3ACTUMN.
OO6mume TpeboBaHMs

['OCT 1516.3-96 DnexTpoobopyaoBaHUE U SIEKTPOYCTAHOBKH ITEPEMEHHOTO TOKa
Ha HanpsbkeHus ot 1 10 750 kB. TpeboBaHus K JIEKTPUUECKONU MPOUYHOCTH N3OSN

I'OCT 1983-2015 Tpauchopmartopsr Hanpspkerus. OOTHE TEXHUYECKUE YCIOBUS

I'OCT 3134-78 Yait-cnuput. TeXHUYECKUE yCIOBUS

['OCT 8865-93 Cucrtemsl s5ieKTpruuecKor n3osiiuu. OlieHKa HarpeBOCTOMKOCTH
U KJaccuukanus

I'OCT 10877-76 Macno koHcepBaimonHoe K-17. Texuuueckue yciaoBus

['OCT 15150-69 Marmunsl, mpuOopsl U Apyrue TeXHUYecKue usnenus. Mcmnomnne-
HUS U1 Pa3IMYHbIX KIMMAaTHYEeCKMX pailoHOB. Kareropuu, yciaoBHUsl 3KCIUTyaTalluH,
XpaHEeHUs] U TPAHCHOPTUPOBAHUS B YACTU BO3JAEHCTBUS KIMMATHYECKUX (DAaKTOPOB
BHEIIHEW Cpebl

I'OCT 23216-78 H3penusi 37A€KTpOTEXHUYECKUE. XPpaHEHUE, TPAHCIIOPTUPOBA-
HUE, BpeMEHHasi TPOTUBOKOPPO3UOHHAS 3aIuTa, ynakoBka. Oomue TpeOoBaHUs U Me-
TOJIbI UCITBITAHUI

I'OCT 28779-90 Matepualibl 3JIEKTPOU30JISIIUOHHBIE TBEPAbIE. METO bl ompeie-
JIEHUSI BOCIUIAMEHSEMOCTH MO BO3JEHCTBUEM UCTOYHUKA 3aKUTAHUS

['OCT 30631-99 Uznenus snexrporexHudeckue. OOmue TpeOOBaHUS B YacTH

CTOMKOCTH K MEXaHUYECKUM BHEIITHUM BOBI[CﬁCTBYIOIHHM (baKTopaM
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I'OCT 32144-2013 Dnextpuueckas 3Heprusi. COBMECTUMOCTh TEXHUYECKHX
CPEICTB 3JEKTpOMarHuTHasg. HopMbl KayecTBa AJIEKTPUYECKOW SHEPIUHM B CHUCTEMAax
AIEKTPOCHAOKEHUS O0IIEro Ha3HAYCHHUSI

['OCT 33757-2016 IloanoHb! IUIOCKHE IepEBIHHbBIE. TEXHUUECKHE YCIOBUS

PJ1 34.45-51-300-97 O6beM 1 HOPMBI UCTIBITAHUH JIEKTPOOOOPYTIOBAHUS

[IpaBuna TEXHUYECKOM DKCIUTyaTallMu JJIEKTPUUECKUX CTAHIMU U ceTer Poccuit-
ckou denepannn

[IpaBusia 1o oxpaHe TpyJda TMpU OKCIUIyaTalldd dJIEKTPOYCTAaHOBOK (OT
24.07.2013 r. Ne 328n).

IIpaBwita ycTpoucTsa 3neKkTpoyctaHoBoK. [llecroe nznanue.

[IpaBuiia ycTpoiCTBA 3IEKTPOYCTaHOBOK. CebMOE U3aHUE.

[TpaBuiia TEXHUYECKOM SKCILTyaTalllu 3JIEKTPOYCTAHOBOK MOTPEOUTENEH.

2 TpeboBanus OE30MaCHOCTH

2.1 Ilpu npoBeneHuu BceX pabOT AOJKHBI BBIMOJHATHCS TMPaBUIIA TEXHUKHU
0e30MacHOCTH, JECHCTBYIOUIUE HA JAHHOM MPEANPUSITHH.

2.2 Ilpu moAroTOBKE K AKCIUTyaTallMH U MPOBEIECHUU TEXHHUUECKOTO 0OCITyKHU-
BaHUS JOJDKHBI BBIMOJHATHCS MpPaBHIIa TEXHUKU 0€30MacHOCTH, U3JokeHHble B «IIpa-
BUJIAX 10 OXpaHe TpyAa MNPH SKCILUTyaTalu JIEKTPOYCTAHOBOK.

2.3 TpeOGoBaHusi 0€30MACHOCTH MPHU MOBEPKE TpaHC(HOPMATOPOB, BXOISAIIUX B
coctaB Tpexdazubix rpynn —no ['OCT 8.216.

2.4 (Cxema BKJIIOYECHHS JIOJDKHA MPEAYCMATPUBATH 00s3aTEIBHOE 3a3eMJICHUE
IUIMTBl K MAarucTpajid 3a3eMJICHUS KOMIUIEKTHOTO paclpeleUuTeNbHOr0 yCTpOcTBa
(KPY).

2.5 BapuaHnTt 3a3eMJIeHHS BTOPHUHBIX OOMOTOK OTIpEAEIsAeTCs MOTPEeOUTEIeM B
COOTBETCTBUU CO CXEMOU BTOPUYHBIX MPUCOCTUHEHUH.

2.6  IIpou3BOACTBO MOHTaXHBIX pabOT Ha Tpex(dasHoW rpymnmne 0e3 CHATUA
HaIpPsHKEHUS C MEPBUYHBIX OOMOTOK HE JIOMYCKaEeTCsl.

2.7 Tlocae cpadaTbIBaHUSA BCTPOEHHOTO 3alIIUTHOIO NMPeI0XPAHNUTEIHHOTO

YCTPOHCTBA CTEPKEHb MOKET HAXOAUTHCH MO/ HANPSIKeHneM !
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3 Onucanue u padbota TpexdazHbIX TPy

3.1 Ha3nauenue TpexQazHbIX TPy

Tpexda3zubie TpymIbl MpeIHA3HAYCHBI 711 MPUMEHEHHS B DJICKTPUIECKUX IETISIX
nepemMeHHoro Toka yactotor 50 I'y ¢ HoMMHaNBbHBIMU HanpspokeHusiMu 6 u 10 kB ¢ 1e-
JBIO TIEpEeIaur CUTHAJIA U3MEPUTETHLHON MH(pOpManuu mpudopam U3MepeHus, 3alTuThl,
aBTOMATHKU, CUTHAIU3AIUU U YIIPABIICHUS.

Tpexda3zHbie rpynnbl U3rOTaBIMBAIOTCS IJIS1 HYXKI JJIEKTPOIHEPI€TUKY, B TOM YHC-
ne aist atoMHbix ctaHimil (AC) u npenHa3HayYeHbl 111 YCTAHOBKM B KOMILJIEKTHBIE pac-
npenenutensabie yerpoiictBa (KPY), 3akpeiThie pactipenenurensHbie yerpoiicta (3PY).

Tpexdaszubie TPyMIBI U3rOTABIMBAIOTCS KIMMATHYECKOTO HcnofHeHus «Y XJDy»,
kareropun pasmenieHuss 2 no 'OCT 15150 u npenHasHadeHbl JUisl HKCILTyaTallMd B
CJIEYIOLIUX YCIOBUSX:

— BBICOTA HaJl ypoBHEM MOpst — He O6omee 1000m;

— TeMIepaTypa OKpPY>KArOLIEro BO3AyXa C YYETOM IPEBBILIEHUS TEMIEPaTypbl
BO3/lyXxa B TokorpoBoje, KPY npu Harpyske TpancgopMaropoB mpeneabHOl MOIIHO-
ctrio oT munyc 60 °C no mutroc 55 °C;

— OTHOCHTEJbHAS BIAXHOCTH Bo3ayxa He 6onee 100% mpu 25 °C;

— OKpY’Karolllasg cpejia HeB3PbIBOOMAcHas!, HE Co/Iep Kallasi arpeCCUBHBIX MApPOB B
KOHLIEHTpaIUsAX, pa3pylialolux MeTamibl U u3oisuuio (armocdepa tuma Il mo
I'OCT 15150);

— OTCYTCTBUE HEIOCPEACTBEHHOTO BO3CHCTBUS COJIHEUHOMN paiualliu;

— paboyee MOJO0KEHUE B MPOCTPAHCTBE — JIHOOOE.

TpexdaszHble rpynmbl MpeIHa3HAYEeHbl AJI SKCIUTyaTallid B AJIEKTPOYCTAHOBKAX,
TIOJIBEPTAIOIIMXCS BO3ACUCTBUIO TPO30BBIX NIEPEHANPSIKEHUN TTPH OOBIYHBIX MEpax rPo30-
3aIlUTHI, 1 UMEIOT HOPMATIbHYIO M30JIsUI0 YpoBHs «O» 1o 'OCT 1516.3 knacca HarpeBo-
croiikoctu «B» mo 'OCT 8865 u kiacca Bocmmamensemoctu FH(IIT) 1 mo I'OCT 28779.

Tpexdaznpie rpynmnbsl COOTBETCTBYIOT TpyIIE YCIOBHHA SKCIUTyaTanuu M6 mo
I'OCT 30631. TpexdaszHbie TpyIIbl CEHCMOCTONKH TIPU BO3JEHCTBUU 3eMJICTPSCCHUIM
MHTEHCUBHOCTHIO § 6amuioB mo MSK-64 mpu ypoBHE yCTaHOBKH HaJl HYJI€BOl OTMETKOI

1o 70 m.
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Tpexdasnas rpymma, COeMHEHHAS TI0 CXeMe, MPEACTABICHHON B MPUTIOKEHUHU A,

yCTOWUYMBa K (DeppOpe30HaHCy CeTH U (WJTM) BO3JACUCTBUIO TIEPEMEKAIOIICIHCS TyTH B

ClIy4yac 3aMbIKaHUA O,HHOﬁ "3 (1)33 CC€TH Ha 3C€MIJIIO.

3.2 TexHHUYECKHE XapaKTEPUCTUKH

OCHOBHBIC TEXHUYECKHE XapaKTCPHUCTUKHU ITPHUBCACHEI B Ta6J'II/IHCI .

Tabmmma 1
3HaueHuEe IS UCTIOTHECHUH
HaumenoBanue napamerpa 3x3HOJITIM-6 3x3HOJITIM-10
3x3HOJIIIMU-6 | 3x3HOJIIIMU-10
Knacc nanpsixenusi, kB 6 10
Haunbonwiee pabouee HanpspkeHue, KB 7,2 12
HomuHanbHOE JHMHEWHOE HaNpsHKEHUE Ha 6000; 6300 10000; 10500
BBIBOJIaX MEPBUYHON 0OMOTKH, B 6600; 6900 11000
Knaccer Tounoctn 0,2;0,5; 1
TpexdaszHas MOITHOCTh B KJIaCCE TOYHOCTU™,
B-A
0,2 30 30
0,5 90 90
1 225 270
HomunaneHOE JMHENHOE HANPSIKEHUE Ha 100
BBIBOJIaX OCHOBHOM BTOPUYHOM 0OMOTKH, B
MOoONTHOCTh Harpy3Ku Ha BBIBOJIaX Pa30MKHY-
TOTO0 TPEYTroJIbHUKA JIOTOJHUTEILHON BTO-
puuHON 00MOTKM Tipu HanpsbkeHuu 100 B u 400
koa¢¢unmente MomHocTH Harpysku 0,8 (xa-
pakTep Harpy3Ku MHIYKTHUBHBIN), B-A
Hanpspkenue Ha BbIBOJAX Pa3OMKHYTOTO
TPEYTOJbHUKA JIOMOJTHUTEIBHBIX BTOPUYHBIX
0OMOTOK:
— TIpU CUMMETPUYHOM pexuMe pabdo-
TBI ceTH, B, He Ooee 3
— TpU 3aMbIKaHUM OHOU U3 (a3 cetu
Ha 3eMJ1io, B or 90 1o 110

CxemMa u Tpynma COEIWHEHUS OOMOTOK
TPYIIIBI

HomuuanwnHas gyacrtora, I'11

Y/ /<70

IIpumeuanune — * TpexdazHbie rpynnbl U3rOTABIMBAIOTCS ¢ HOMUHAJIBLHOM MOIII-
HOCTBIO, COOTBETCTBYIOIIEH OJHOMY KJIACCy TOYHOCTH, YKa3aHHOMY B 3aKase.

OCHOBHBIE TEXHUYECKUE XAPAKTEPUCTUKU TPAaHCHOPMATOPOB HAMPSKEHUS, MIPU-

MEHSIEMBIX B Tpex(a3Hoil rpymne, NpuBeAeHbI B TaOIHIIE 2.

5
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Tabnuua 2
3HaueHue sl UICMIOJHEHUN
HaumenoBanue napamerpa 3HOJIIIM-6 3HOJIIIM-10
3HOJITIMU-6 3HOJIIIMHU-10

Knacc nanpsixenusi, kB 6 10
HauOonbiiee pabouee HanpsokeHue, KB 7,2 12
HomunaneHoe Hampsbkenue mnepsud- | 6000 | 6300 [ 6600 | 6900 | 1000010500 | 11000
HOit 06MoTKH, B V3 N3 V3 N3 3] 3 W3
HOMHHamiHoe HaIps>KeHUE OCHOBHOM 10043
BTOPUYHON 00MOTKH, B
HOMHHaUUIbHoe H&HPHXCHHC JOTIOJTHU- 100/3 wmt 100
TEJILHON BTOPUYHON 0OMOTKH, B
HomuHanbHasg MOIIHOCTE OCHOBHOM
BTOPUYHOM 0OMOTKH, B-A:
B KJIaCCE€ TOUHOCTH:

0,2 10 10

0,5 30 30

1 75 90
HomuHanpHass MOIIHOCTH JIOMOJIHU-
TEJIbHOW BTOPUYHOM OOMOTKH B Kjiacce 200
TouyHOoCTH 3, B-A
IIpenenpHass MOIIHOCTH BHE KJjacca

400

TOYHOCTH, B-A
Hp?HeHbHHI/I zjonyCTHMHH JUTUTENb- 0.12 0.11 0.07 0.06
HBII MEpBUYHBIN TOK, A
Cxema M rpynna coeuHeHUs] 0OMOTOK 1/1/1-0-0
HomunuannHas gyacrtora, I'11 50
ConpoTuBIIEHHE PE3UCTOPA B COCTABE
3aIUTHOT'O MPEIOXPaHUTEIILHOTO 11
ycTpoiictBa, OM
HomuHasibHast MOIIHOCTB pe3nucTopa, Bt 0,25

3.3 VYcrpoiicTBo Tpex(azHbIX TPyYIII

Tpexdaszubie Tpynmnbl COCTOAT U3 TpeX OAHO(]A3HBIX TpaHCHOPMATOPOB, U30JIU-

POBAaHHBIX APYT OT Apyra mpokiaakamu. TpaHcGopmaTopsl TpexdazHOil rpynmnsl ycra-

HaBJIMBArOTCs Ha 06HICI>1 METaNIMYECKOU pame. BBICOKOBOJIBTHBIN BBIBO/I «A» ICpBUU-

HOM OOMOTKH Ka)XJI0TO TpaHC(opMaTopa BBHITIOJIHEH CO BCTPOSHHBIM 3aIIUTHBIM MPEAO0-

XPAaHUTEJBHBIM YCTPOKWCTBOM. BCTpOEHHOE 3alllUTHOE NMPENOXPAHUTEIBHOE YCTPOUCTBO

BBINIOJIHEHO B BHJI€ Pa300pHON KOHCTPYKLMH C IJIABKOM BCTABKOM, MpEACTaBISIOLIEH

co0oil MertamoandaeKTpuueckud pesuctop tuna C2-33-H. 3ammrtHOe mnpemnoxpaHu-

6
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TEJIbHOE YCTPONCTBO UMEET UHANKATOP CpabdaThIBaHMsl, KOTOPBIN BBIIIOJIHEH B BUJE IO-
JBU>)KHOTO CTEPKHSI.

DNeKTpOMarHuTHas 4YacTb TpaHCHOpPMATOPOB HEPEMOHTHpyeMas. 3alllUuTHOE
MIPEIOXPAHUTEIILHOE YCTPOUCTBO peMoHTHpyemoe. [locie cpabaTbiBaHUs 3alIUTHOE
YCTPOMCTBO MOJICKHUT MEpPE3apsaaKe.

Jlnst ymeHblIeHus: TabapuTHBIX pa3MepoB TpaHchopMaTopa 3a3eMIIsieMbli BBIBO
«X» nepBUYHON 0OMOTKM uMeeT HenoJinyo n3ossinuto no 'OCT 1983.

BBIBOJBI BTOPUYHBIX OOMOTOK «@», «X», «@p», «Xp» TPaHC(HOPMATOPOB BBINOJ-
HEHBbI B BUJIE€ KOHTAaKTOB C pe3b00il M6, 3a3eMisieMblid BBIBOJ «X» B BUJIE€ KOHTAKTa C
pe3b00it M8, KOTOpbIe paCcHOJIOKEHBI B KIIEMMHUKE NEpEAHEN TOPLEBOM YacTH BHU3Y
TpaHchopmatopoB. Tam ke pacronoxkeHa BTyJKa ¢ pe3b0oit M4 st KperjieHus: KpbIIli-
KM JIJIs1 TUIOMOWPOBAHUS BBIBOAOB «a» M «x». [loakitoueHrne K BRICOKOBOJIBLTHOMY BbI-
BOAY «A» MPOU3BOAUTCS K BTYJKE C pe3b0oil M12, koTopas pacnoyioxkeHa B BepxHEH
YacTH CO CTOPOHBI KOHTaKTOB BhIBOJIOB BTOpUUYHBIX 00MOTOK (3x3HOJIIIM) unu ¢ 00-
patHoii croponsl (3x3HOJIIIMN).

Tabnuuka ¢ TEXHUYECKUMHU JTAHHBIMU TpeX(}a3zHoil rpymnmbl pacnoyiokeHa BHU3Y
Ha OJIHOM U3 CTOPOH METAJNIMYECKON PaMBlI.

Kax el Tpanchopmatop HampsiKeHUs, BXOASIIMN B cocTaB Tpex(aszHOU rpyli-
bl oBepsiercst B cootBeTcTBUU ¢ ['OCT 8.216. PekomeH1yeMblii MEKITOBEPOYHBIN MH-
TepBajl — 8 JeT.

["aGapuTHbi€, yCTAHOBOYHBIE, IPUCOCTUHUTENBHBIE pa3Mepbl TpeX(a3zHbIX TPy,
a TaK)Ke MPUHIIMIUATIBHAS SJIEKTPUUECKas cXeMa NpeICTaBICHbI B TPUIOKEHUH A.

CoenmHeHUE OCHOBHBIX U JIOMOJHUTEIHHBIX BTOPUYHBIX OOMOTOK TpaHchopma-
TOPOB IPYIIbI B HEOOXOUMBIE CXEMbI JIOJKHO MTPOU3BOAUTHCS MTPU MOHTaXKe Tpexdas-
HBIX TPYHI B 3JIEKTPOYCTAHOBKE.

3.4  MapkupoBka

MapkupoBKa BBIBOJOB TpaHC(OPMATOPOB, BXOMSAIIMX B Tpex(azHble TPYIIIIbI,
pacmoJiokeHa Ha JJUTOM OJIOKE M BBITIOJIHEHA TIPH 3aJTUBKE TpaHCHOpMaTopoB. BEIBOABI
MMEIOT CIEAYIOUTYI0 MAPKUPOBKY:

— BBICOKOBOJIBTHBIN BBIBOJI IEPBUYHON OOMOTKHU — «A»;
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— 3a3eMJISIEMBI BBIBOJ] IEPBHUYHON OOMOTKH — «X» C HAHECEHHBIM PSIOM 3Ha-
KOM 3EMJIH « == »;

— BBIBOJIbl OCHOBHOM BTOPUYHON OOMOTKH — «@» M «X»;

— BBIBOJIbI JONIOJIHUTEIbHON BTOPUUHOW OOMOTKH — «@p» U «Xp»;

— KOHTAKTHas IUIOLIaJKa I 3a3€MJICHUS IIUTHl TpexX(a3zHOW TpyMNIbl HUMEET
MapKUPOBKY «==».

Ha Ttpancdopmaropax ykpemsieHa TabJuMyKa C yKa3aHUEM OCHOBHBIX TEXHHUYE-

CKHUX JaHHBIX.

4 Dxcmtyartaius Tpex(a3zHbIX Tpymnn

4.1 TloaroroBka K 3KCIUTyaTaluu

[To nmpuOBITUM HAa MECTO YCTAHOBKM OCYIIECTBUTH pasrpy3Ky Tpex(a3HOH Ipyr-
Ibl, PACIIAKOBKY U MPOBEPKY KOMIIJIEKTHOCTH.

[TpousBecTn BHEMIHMI OCMOTpP KaXAOro TpaHchopMaropa Tpex(azHOil Tpymibl
JUISL TIPOBEPKH OTCYTCTBHS TPEIIMH U CKOJIOB M30JIILUHU, KOPPO3UU HA METAJUIMYECKUX
JeTasX.

ITepen yctaHoBKOM Tpex(aszHyro IpyIly TIIATEIbHO MPOTEPETh CYXOH BETOUIBIO
JUISL yJAJI€HUs TIbLIU, TPSI3H U BJIary.

TpexdasHyto rpynmny yCTaHOBUTH Ha OMOPHBIE KOHCTPYKLIMU. MecTo amisi ycra-
HOBKHU JIOJDKHO oOecnedMBaTh yJIOOHBIN JOCTYN K KJIEMMHHUKaM BBIBOJOB BTOPUYHBIX
0OMOTOK.

[TonBectu kabenp K BHIBOJIAM BTOPUYHBIX OOMOTOK U IPOU3BECTH HEOOXOIUMBIE
IEKTPUYECKUE COCIMHEHHUs, NIPEABAPUTEIILHO OYUCTUB BCE KOHTAKTHBIC ITOBEPXHOCTH
OT 3arpsi3HEHUM CyXOU BETOIIBIO.

ITepen BBOJOM B SKCIUTyaTalUIO TpeX(a3Hble MPyIIbl JOJXKHBI ObITh MOJBEPTHY-
ThI MCTIBITAHUSIM B COOTBETCTBUH C paszneioM «TexHuyeckoe 0OCITyKHUBaHHE» HACTOS-
mero PO.

4.2  DkcriyaTallMOHHBIE OTPAHUYEHHUS

Okcmyaranus Tpex(asHbIX Tpynn JOKHA MPOU3BOAUTHCS B COOTBETCTBUHU C

«IIpaBuiiaMu yCTpOICTBA 3IEKTPOYCTAHOBOKY», «lIpaBuinamMu TEXHHUYECKOM IKCILTyaTa-
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UM 3JEKTPOYyCTaHOBOK motpeduteneit» (manee «I1TO3I1») u «IIpaBunamu TtexHuue-
CKOM JKCIUTyaTalluu JIEKTPUUECKUX cTaHIMi u cerell Poccuiickoit denepanum» (nanee
«I1TO») npu crneayomux orpaHuYeHUsX

— HauOoubpliee paboyee HaNpsHKEHHE HE JOJKHO MPEBBINIATh 3HAUYEHUH, yKa-
3aHHBIX B Ta0aMNAX 1 1 2;

— MPEAENIbHBIN JOMYCTUMBINA JAJIUTENbHBINA TOK NEPBUYHBIX OOMOTOK TpaHc(op-
MaTOPOB, BXOSIIUX B Tpex(aszHyro IPyNIly HE JOJDKEH MPEBBIIATh 3HAYCHUH, YKa3aH-
HBIX B Ta0JIHUIE 2;

— Ka4yeCTBO  DBJEKTPOIHEPTrHH  JOJKHO  COOTBETCTBOBATH  TPEOOBAHUSIM
['OCT 32144.

4.3 Jlns NOBBILIEHUS] YCTOMYMBOCTH K (heppOpE30HAHCy U BO3ACUCTBUIO IEpe-
MEXKAroIIecs Tyru B JAOMOJHUTENbHbIE OOMOTKH, COETMHEHHBIE B Pa30MKHYTHIN Tpe-
YTOJIBHUK, UCIIOJIb3YEMBIE JIJIsl KOHTPOJIS M30JISILIUM CETH, PEKOMEHYETCsl BKJIFOUATh pe-

3UCTOpP CONMPOTHUBIEHUEM 25 OM, pacCUMTaHHBIN Ha ATUTENBHOE MPOTEKaHUE ToKa 4 A.

5 Texauyeckoe 00CIyKHUBaHUE

5.1 Ilpu TexHuueckoM 0OOCITY>KMBAaHUU COONIIOJATh TPeOOBaHUS, yKa3aHHbIE B
paznene « TpeboBanus 6e30macHOCTH HacTosero PO.

5.2 Pa0oTbl MO TEXHUYECKOMY OOCIY>KMBAHUIO CJIEIYyEeT MPOBOAUTH B CPOKH,
yctanoBiieHHbIe B [ITOIII u IIT3. IIpu orcyrctBum B IITO u IITO3II Takux ykaza-
HUM, CPOKM YCTaHABIMBAET TEXHHUUYECKOE PYKOBOJCTBO MPEANPUSITHS, IKCILTYaTHPYIO-
miero TpexdasHyro rpymnmy.

[Tpu TexHUUYEeCKOM 00CTYKMBAaHUU TTPOBOJISATCS CIAEAYIOIINE PAOOTHI:

— OYHMCTKa Tpex(a3zHoi IpyHIbl OT MBUTH U TPSI3U CYXOH BETOLIBIO, HE OCTABIISA-
IOIIIEN BOpCA;

— BHEIIHUH OCMOTpP KaXXJI0ro TpaHchopmaTtopa Tpex(azHOW TpYIIbI C IENbIO
MPOBEPKHU OTCYTCTBHUS HA MOBEPXHOCTH U3OJISIIIUU TPEILIUMH U CKOJIOB;

— MpOoBEpKa KperieHus: TpaHCchOpMaTOPOB K PaMe;

— MpOBEpKa HAJIEKHOCTU KOHTAKTHBIX COEAMHEHU;

— HWCIBITaHMs, 00BbEM U HOPMBI KOTOPBIX, ycTaHoBIeHbI PJI 34.45-51-300-97.
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Mertoapl ucnbsiTanuii — B coorBeTcTBUM ¢ [ITD u IITIOIII ¢ yuerom gomoJsiHU-
TEJIbHBIX YKa3aHUil HacTosmero PO.

5.3  VYka3zaHus ¥ peKOMEHJAIMU M0 METO/IaM MPOBEACHUS UCTIBITAHUN U OLEH-
K€ UX pe3yJbTaTOB Kaxaoro tpaHchopmaropa Tpexda3HOW Tpynibl B OTACIBHOCTH
(MpM UCHBITAHUM JTEKTPUYECKON MPOYHOCTH U30JSIIIUN TPaHCHOPMATOPOB U NMPH
onpeaeJeHUM TOKA X0J0CTOI0 X042 BbIBOJA «X» J10JIZKeH OBbITh 3a3eMJIeH!):

— U3MEpEHHE COMPOTUBIIEHUS OOMOTOK MOCTOSSHHOMY TOKY. M3MepeHue nmpous-
BOJAUTCSA MPUOOPOM, UMEIOIIMM Kiacc TOUHOCTH He Huxke 0,5. M3amepeHHoe 3HaueHue
COTPOTUBIICHUS HE JIOJDKHO OTIMYATHCS OT YKa3aHHOTO B macnopte Oosee yem Ha +5%;

— U3MEpEHHUE BJIEKTPUUYECKOr0 CONMPOTUBICHUS U30JSIUU NEPBUYHON OOMOTKH.
N3mepenne npousBoautcs meraommeTpom Ha 2500 B (st TpanchopMaTtopoB, BbIMTY-
mieHHbIx A0 2017 r., uamMepenue npousBoautcs meraommerpom Ha 1000 B), npu atom
HaMpsHKEHUE MPUKIIAIBIBACTCS MEXKIY COCIMHEHHBIMA BMECTE U U30JIMPOBAHHBIMU OT
3eMJIM BBIBOJIAaMU «A» U «X» U CO€IMHEHHBIMU BMECTE 3a3€MJICHHBIMU BBIBOJIJAMHU BCEX
BTOPUYHBIX 00MOTOK. COMPOTUBIICHUE U3OJISITNH TODKHO OBITh He MeHee 1000 MOw;

— W3MEpPEHHUE AIEKTPUUECKOTO COMPOTUBIICHUS MU30JISIIUNA BTOPHYHBIX OOMOTOK.
N3mepenue npousBoautcs meraommerpom Ha 1000 B, npu 3ToM HampsiKeHUE NpUKIIa-
JBIBACTCSI MEXIY KaXJIOW M3 BTOPHUUYHBIX OOMOTOK M 3a3€MJICHHBIMU BBIBOJIAMH BCEX
OCTJIBHBIX BTOPUYHBIX 0OMOTOK. COMPOTUBIICHUE HU3OJISAIUN JTOHKHO OBITH HE MEHEee
1000 MOw;

— U3MEpEHHE TOKa XOJIOCTOro xoja. M3MmepeHue mpou3BOAMUTCS C MOMOUIBIO
BOJIBTMETPA M aMIIEpPMETPa, CO CTOPOHBI OCHOBHON BTOPUYHONW OOMOTKHU TPU HATPSIKE-
HUHU, paBHOM |,2 HOMUHaIbHOTO. M3MepeHHOEe 3HAueHHE HE JIOJDKHO OTJIMYAThCS OT
yKa3aHHOTO B macnopte O6osiee yem Ha £10 %;

— UCHBITAHHE DJIEKTPUYECKOM MPOUYHOCTH M3OJSIMU BTOPUYHBIX OOMOTOK IIO-
BBIIICHHBIM HaMpPs)KEHUEM MPOMBIIUIEHHON 4acTOThl. VCTIBITHIBATh M3OJIALIMI0 MEXKITY
00MOTKaMH, a TaKXKe MEKIy OOMOTKAMHU ¥ MarHATOIIPOBOJIOM HampsikeHueMm 5 kB (s
Tpancopmatopos, BeinylieHHbIX 10 2017 1., HanpsokeHueM 3 kB) B Teuenue 1 mMunHy-
Thl. HanpsbkeHne npukiiagbBaeTCsl K Kax a0l U3 00OMOTOK, 3aMKHYTBIX HAKOPOTKO, JIPY-
rast BTopu4yHasi 0OMOTKa MPH 3TOM JIOJKHA OBITh 3aKOPOUYEHA U COEIMHEHA C 3a3€MJICH-
HBIMHM 4YacTsiMu TpaHchopmaropa. IlepBuunas oOMOTKAa pa3sOMKHYTA, BBIBOJ «X» 3a-

3emJieH (puioxkenue b);
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— HCIbITAHUEC U30JIALUN nepBHquﬁ 0OMOTKH HHAYKTUPOBAHHBIM HAIIPS’KCHUCM

gactotoi 400 'y B Teuenue 15 cekyH B COOTBETCTBUH C TaOIHIIEH 3.

Tabnuua 3
Hcnonsenue Tpancop- Knacc nanpsixenus, kB [McnbeitarenbHoe HanpsikeHue, kKB
Maropa
3x3HOJIIIM-6
3x3HOJINIMU-6 6 28,8
3x3HOJIIIM-10
3x3HOJIIIMU-10 10 37,8

Tpanchopmatopsl JOMKHBI BO30YXKAATHCS CO CTOPOHBI OJHOM M3 BTOPUYHBIX
o0MoTOK. [Ipyrue oOMOTKM MpU 3TOM OCTAIOTCS PA30MKHYTHI. Bce BBIBOJBI ¢ 0003HA-
YEHUAMH «X», «X;p, «X» ¥ 3HAKOM «=» 3a3eMyistotes (mpuiioxenue b, puc. B.2).

IIpuMeyanune — pu OTCYTCTBUM Yy TOTPEOUTENEH UCTOUHUKA HANPSXKEHUS MOBBI-
IIIEHHOM YaCTOTHI HCIIBITAHNE TPAHC(HOPMATOPOB, HE BBOAMBIIMXCS B AKCILUTyaTalllio, J0-
MTyCKAaeTCsl MPOBOJIUThH HampsbkeHueM 1,3 HomMuHanbHOTO Tipu yactore S0 [, npuioxeH-
HOMY K BBIBOY «A» OT IOCTOPOHHETO UCTOYHHUKA B TEUEHUE | MUHYTBI B COOTBETCTBUU C
tabmureii 4. Jlpyrue 0OMOTKY TIpU 3TOM OCTArOTCS Pa30MKHYTHI. Bce BBIBOMBI ¢ 0003Ha-

YEHMSAMH «X», «X», «X» U 3HAKOM «=» 3a3eMIistoTcs (npusioxkenue B, puc. B.3).

Tabnuia 4
Hcnonnenue Kiacc HomunanbHoe Hanpsikenue | McnbitatensHoe
TpaHcopmaropa |HanpspkeHus, KB |  mepBuuHOi 06MOTKH, B HanpsbKkeHue, kKB
6000/+3 4,5
3HOJITIM-6 6 6300/V3 4,7
3HOJITIMU-6 6600/3 5,0
6900/+3 5,1
w0 | cowr s
3HOJIIIMU-10 :
1100073 8,3

[To ycmoTpeHHIo npeanpusaTys, SKCIUTyaTUPYIOIIEro Tpex(a3Hyro rpymnmy, 0obeM
paboT MO TEXHUYECKOMY OOCITYKUBAHUIO MOKET OBITh COKpAILICH.

5.4 Ilpu cpabaTbiBaHUM 3aIIUTHOTO MPEAOXPAHUTEIBHOTO YCTPONCTBA, BCTPO-
€HHOr0 B TpaHC(popMaTop, HEOOXOJUMO YCTaHOBUThH NPUYMHY cpabarbiBaHus. Eciu
NPUYUHON cpabaThiBaHUs ABIAETCS HE caM TpaHCPOpMATOp, TO HEOOXOAUMO H3BIICYb

3aIMUTHOC NPCAOXPAHUTCIBHOC YCTpOﬁCTBO, IMPOTEPETh BCC ITOBCPXHOCTU OT CaXU U
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IbUIA BETOLIBIO, cMOYeHHOH B yailT-cnupure 'OCT 3134, 3atem cyxoil BETOILIbIO, HE
OCTAaBJISIIOLIEN BOPCA U 3AMEHUTh B HEM IUIABKYIO BCTABKY (PE3UCTOP).

5.5 Ilpu HEcooTBETCTBUU MapaMeTpoB Tpexda3Ho rpymmbl HacTosieMy PO,
HEOOXOJMMO 3aMEHUTh Tpex(aszHylo TpyNIy WK OTAEIbHBIA TpaHchopMaTop, HA KO-

TOpPOM OOHAPYKEHO HECOOTBETCTBUE.

6 TpebGoBaHus K TOATOTOBKE MEpCcOHAlA

6.1  VYcranoBka Tpex(a3HbIX I'PYyMNI J0JKHA IPOBOAMUTHCS MO PYKOBOACTBOM
U HaONIOJCHUEM WH)KEHEPHO-TEXHUYECKUX PAOOTHUKOB pabOYMMH, OOYYEHHBIMH BbI-
HOJIHEHUIO HEOOXOJUMBIX OIepalMii U MMEIIUMHU KBaJU(UKALMOHHBIA pa3psa] He
Hroke I11.

6.2 Ilpu TexHnueckoM 0OCITY>KMBaHUU TpeX(a3HBIX TPYHI U MPOBEIACHUU HUX
UCHBITAHUN pabOThl JOJIKHBI IPOBOAUTHCA OOYYEHHBIM IEPCOHAIOM, IPOLIEIIINM
CHEIHAbHYIO TIOJITOTOBKY M CTAXXUPOBKY U JOIMYIIEHHBIM K MPOBEACHUIO UCTIHITAHUH B
JIEUCTBYIOIIEN JIEKTPOYCTAHOBKE.

6.3  bpurana, npoBoasias TEXHUYECKOE 00CITy>)KUBaHUE U UCIIBITAHUE, TOJKHA
COCTOSITh HE MEHEE YEeM U3 JIBYX UEJIOBEK, U3 KOTOPBIX MPOU3BOIUTENb PabOT TOIKEH
UMETh KBAJIM(UKALMOHHYIO TPYIIy IO 3ieKkTpoOe3onacHocTu He Huxke [V, a ocranb-

HbIE WieHbl Opurazasl He Hipke [11.

7 Y1akoBKa, XpaHEHHE

7.1  YcnoBus xpaHeHust Tpexdha3HOW I'PYIIbl B YaCTH BO3ACHCTBHS KIMMAaTH-
yeckux (pakTopoB — no ycioBusaM xpanenus S 'OCT 15150.

7.2 Tlpum xpaneHun 0e3 Tapbl TOJKHBI OBITh MPUHATHI MEPHI MMPOTHB BO3MOXK-
HBIX IOBPEKICHUM.

7.3 Cpox 3amuThl Tpex(a3zHoil rpyIbl KOHCEPBAIIMOHHONW CMa3KOoi, HAHECEH-
HOU Ha MPEeANPUSTUU-U3TOTOBUTENE, COCTaBIsAET TpU rojia. CpoK UCUUCHSETCA OT AaThl
KOHCEpBAllMU, YKa3aHHOW B MAaCIIOPTE HA U3/IETIHE.

[Io ucreyeHnn ykazaHHOTO CPOKAa METAJUIMYECKUE YACTH IMOJJIEkKAT MMEPEKOHCEP-

BallUM C MPEABAPUTENIbHBIM YAAJIGHUEM CTapoil KOHCepBalMoHHOW cMa3ku. KoHcepsa-
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nuto npoBoautsh mo 'OCT 9.014 macnom K-17 TTOCT 10877 wnm npyrum KOHCEpBaH-
ToM u3 npexycMoTpeHHbix I'OCT 23216.

8 TpaHcriopTUpOBaHUE

8.1 TpaHcOpTHPOBAHHE BO3MOKHO JHOOBIM 3aKPBITBIM BHUJOM TPaHCIOPTA B
ycioBusx TpancnoptupoBanus K ['OCT 23216. Ilpu TpaHCOPTHUPOBAHUU JIOJKHBI
OBITh IIPUHSTHI MEpbl IPOTUB BO3MOKHBIX NMOBpexaeHUH. [lpyu npoBeneHnn takenax-
HBIX pabOT NPUHSITH MEPbl IPOTUB MOBPEXKIECHUS TOBEPXHOCTU TPaHC(HOPMATOPOB.

8.2  JlomyckaeTcsi TpaHCIOPTHpOBaHHE TpaHCHOpMAaTOpoB O€3 YMaKOBKU B
KOHTEIHepax U B 3aKpbIThIX aBTOMamnHax. [Ipu 3ToM TpaHchopMaTOphl TOJIKHBI ObITh
YKECTKO 3aKpEIUIEHbl HA MECTE YCTAHOBKHM C 3a30poM He MeHee 10 MM MexOy TpaHc-
¢dopmatopamu. Ilorpysky, J0CTaBKy W BBITPY3KY TPaHC(HOPMATOPOB PEKOMEHIYETCS
IPOU3BOJUTH C YKPYIMHEHHEM I'PY30BbIX MECT — B TPAHCIOPTHBIX Nakerax. (s maxe-
TUPOBAHUS NPUMEHSATH AepeBsiHHbIe noaoHbI o ['OCT 33757.

8.3  VYcnoBusa TpaHCHOPTHPOBAHUS TpeX(azHbIX TPYII B YACTH BO3ICHCTBUS
KJIIMMaTH4YeCKUX (pakTopoB — 1o ycioBusiM xpanenus 5 corsacHo 'OCT 15150.

8.4 TpaHcnopTHpoBaHHE B CaMoOJieTaX JOJDKHO IMPOU3BOAUTHCS B OTaIlIMBae-
MBIX T€PMETU3UPOBAHHBIX OTCEKAX.

8.5 [Ilompem u mepemenieHue TpexdazHON TPyHmnbl MNPOU3BOAUTH COTJIACHO

CXEMC CTPOITIOBKH IPUTTOKCHUSA B.
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(obs3aTenbHOR)
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["abapuTHbIE, yCTAHOBOYHBIE, IPUCOEANHUTENIBHBIE PA3MEPBL, TPUHIUIHATbHASL
AIIEKTpUYECKasi cXxeMa U Macca Tpex(as3HbIX TPy

33241
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Pucynok A.1 Obwuii 6uo mpexgasnotl
epynnol 3x3HOJIIIM
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EB]E X
19 +£2
oo ©
358 £2

Pucynox A.2 Obwuii 6uo mpexgpasnoii epynnwi
3x3HOJITIMH (ocmanvhoe cm. pucyrok A.1)

e [[enu uzmepenus,

= peneinoil 3auumol

————&= U ABMOMAaAmuKu

L Ienu xonmpoaa

= yuzonayuu cemu

) pasa A | ¢paza B | ¢pasa C
TV A TV B v C
d= | g o s o
S a o S)E @ N
Ilen) , [ aE
LT L= T
—T’—‘\ Yzen 3azemnenus

Pucynox A.3 Snexmpuueckas npuHyunuaivHas cxema mpexgasHoul epynnot

1.
2.

3.

3azemnenue 6b160006 6MOPUUHBIX OOMOMOK - NO YCMOMPEHUIO NOMPeOUmens.
3azemnenue memannuueckou naumel 0iisl YCMAHOBKU MPAHCHOPMaAmMopos -

ooazamenvno !

Moumaogic cxemul coeounenutl 6bINOAHACMCS nompe6umeﬂeM.
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IIpunoxenue b
(obs13aTeIBbHOE)
CxeMbl uCTIBITaHUN TpaHC(HOPMATOPOB

Uy, A
X 3
a;
3 X
Xj . -

FuciyHok b7 Cxema UCnbimanus 30eKmpuYeckol npoyHocmy U3oaauuy
DmopuHex OOMOMOK MPOHCPODMAMOPA NPU/IOX EHHbIM
HONPAXEHUEM FPOMBILIACHHOL YaCMOoims!

4,

p A
-
uen. X
5
X
X 7 i

Fucyrok b.2 [xema UCnsimaHus 3AEKMPUYeck ol ooYHICTY U3onauuy
NEPBLSHOL OOMOMKY MPGHCPOPMAMODa UHOYKIMLPOBaHHAM
Hanpaxeruer sacmomol 400 [y

/4 a
/ i
U, a
. 7
X
1 Xz

Pucyrok b3 Lxema UCisimarus 3IEKMauseckod NpoYHoCmy U3o/auu
FIELBLYHOL OOMOIMKY IDGHCGODMAMOPa [DUIOXCHHEM
HONPAXBHUEM 13 HOMUKAILHOZ0 gL Yacmome 50 Ty
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[Ipunoxenue B
(pexoMeHIyemMoe)
Cxema cTpOnoBKH TpeX(a3HbIX TPy

"\) |

q i
N qI-
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ITpunoxenue I
(obs13aTenpHOR)

Benomocts 3UII

Tabmuma I'.1
O6o03Hauenue u3aenus | HauMmenoBanue uznenus K(;J;I];IEC_ [Ipumeuanue
5TT.674 350.000 SAIKTHOE MPENOXPAHK- | 3 |
TEJIbHOE YCTPOMCTBO
8I'T.753 513.002 [Ipyxuna 3 mir.
Pesucrop tuna: Jlomyckaercs 3amMmeHa
C2-33-H: Ha!
P=025Bt; R=110M | 9 mr. C2-33;
C3-33-H;
C2-36;

B tpexdaznoit rpynne mnpumensembie TpaHchopmaropel 3HOJIIIM wunu
3HOJITIMU pa3paboTadbl IO PUHITUITY B3aUMO3aMEHSIEMOCTH OTACIbHBIX AceTasieid. B
COOTBETCTBUU C ITUM OTJAEJIbHbIC IETAIU WK COOPOUYHBIE €UHUILIBI PEACTABISIIOT CO-
0ol 3aMeHsEeMBII 3JIEMEHT TpaHchopMaTopa.

3aMEHSIEMbIMU SIBJISIFOTCSL:

" [IpY>XUHBI;

"  3AIUTHOE NPENOXPAHUTEIBHOE YCTPOUCTBO;

"  PE3UCTOPHI.
BrlmenepeuncieHHble 4acTH MOTYT MPEACTaBIATh COO0M MpeaAMEeT CrenuaaIbHON

INOKYIIKH B CJIy4aC UX IMOBPCIKACHUSI.

HpI/I 9TOM B IIACIIOPTEC OOJIDKHA OBITH OTMETKA C COOTBCTCTBYIOHICﬁ 3aIIMCbIO O

BO3MOKHOW PUYHMHE OTKA3a.
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