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Hacrosimee pykoBojcTBO mo 3kcrutyatauuu (PJ) comep uT cBeleHHsl O Ha3Ha-
YEHUHU, KOHCTPYKIIUM, XapakTepuctukax tpanchopmaropor 3HOJIIIM, 3HOJIIIMU u
3HOJL.OIIIMU (nanee «tpancopmMaTtopoBy»), W3rOTABIMBAEMBIX ISl 3JEKTPOIHEpre-
TUKH, AJi1 aTOMHbIX cTaHIuil (AC), u yka3zaHusi, HEOOXOAMMBIE ISl MPAaBUIBHOM HX

9KCILIyaTalluu.

1 HopMaTtuBHBIE CCBLIKHU

1.1 B HacTosimieM pyKOBOACTBE IO A3KCIUTyaTallMM WCIIOJb30BAHBI CCHUIKH Ha
clleyIolue CTaHAapThI:

['OCT 8.216-2011 I'CH. TpancdopmaTopsl HampspkeHUs. MeTouKa NoBepKU

['OCT 9.014-78 EC3KC. BpemeHHass NpOTUBOKOPPO3HOHHAS 3alllUTa HU3/EIUN.
O6mue TpeboBaHus

['OCT 1516.3-96 DnexTpoobopyaoBaHUE U SIEKTPOYCTAHOBKH IIEPEMEHHOTO TOKa
Ha HanpsbkeHus ot 1 10 750 kB. TpeboBaHus K JIEKTPUUECKONU MPOYHOCTH U3OJISIUN

I'OCT 1983-2015 Tpancdopmarops! HanpsikeHus. OOIIME TEXHUYECKUE YCIOBUS

['OCT 3134-78 VYaiit-ciuput. TexHnyeckue ycioBHs

I'OCT 4751-73 Peim-60nTh1. TeXxHHYECKHE YCIOBUS

I'OCT 8865-93 CucremMsl aneKTpuyeckoil n3osauud. OneHka HarpeBOCTOMKOCTH
U KJaccuduxanus

I'OCT 10877-76 Macno koHcepBaimonnoe K-17. Texnuueckue ycaoBus

['OCT 15150-69 Mammunsl, npuOopsl U Apyrue TexHudeckue uzaenus. Mcmnomnne-
HUS U1 Pa3IMYHbIX KIMMAaTHYEeCKUX pailoHOB. Kareropuu, yciaoBHUSI 3KCIUTyaTalllH,
XpaHEHUsI M TPAHCIOPTUPOBAHMS B YAaCTU BO3ACHCTBHS KIMMATHYECKHX (AKTOPOB
BHEIIHEW Cpebl

I'OCT 23216-78 Wznenusi 31€KTPOTEXHUYECKUE. XPAHEHUE, TPAHCIIOPTHUPOBA-
HUE, BpEMEHHAasi MPOTUBOKOPPO3NOHHAS 3alllMTa, ynakoBka. O0mue TpedoBaHus U Me-
TO/Ibl UCTIBITAHUM

I'OCT 28779-90 Matepualibl 3JIEKTPOU30JISIIUOHHBIE TBEPAbIE. METOIbI onpeie-

JICHUA BOCIIJIaMCHACMOCTH 1100 BOBHeﬁCTBHeM HCTOYHHKA 3aXUI'aHUsA
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['OCT 30631-99 O6mue TpeOboBaHUS K MalIMHAM, IPUOOPAM U IPYTHM TEXHUYE-
CKMM H3JENHSIM B YAaCTH CTOMKOCTH K MEXAHMYECKUM BHEIIHMM BO3JEHCTBYIOIIUM
(dakTopaM mpH SKCILTyaTaluu

I'OCT 32137-2013 CoBMECTUMOCTh TEXHUYECKUX CPEJICTB SJICKTPOMArHUTHAS.
TexHuueckue cpeiacTBa AJig aTOMHBIX cTaHIUK. TexHuyeckue TpeOOBAHMSI U METOJbI
VCTIBITAaHUN

I'OCT 32144-2013 Onextpuueckass sHeprusi. COBMECTUMOCTb TEXHUYECKUX
CpencTB 3neKTpoMarHuTHas. Hopmbl kadecTBa 3JEKTPUYECKOM SHEPIHMM B CHCTEMAax
AIIEKTPOCHAOKEHHSI 00IIIEer0o Ha3HAYCHUS

['OCT 33757-2016 IlonnoHsl IIIOCKKE IEPEBAHHBIE. TEXHUUECKHE YCIOBUS

['OCT P 50648-94 CoBMeCTMMOCTh TEXHUYECKHX CPEACTB AJIEKTPOMATHUTHAS.
VYeToiunMBOCTh K MATHUTHOMY TOJIIO MPOMBIIIJIEHHON YacToThl. TexHudeckue TpedoBa-
HUSI U METOJIbI UCTIBITAHUI

['OCT P 51318.11-2006 CoBMECTUMOCTh TEXHUYECKUX CPEACTB 3JIEKTPOMArHUT-
Has. [IpomblnisieHHbIe, HayuHble, MeaulMHckue U ObiToBbie (IIHMB) BhICOKOYACTOT-
HbIE yCTporcTBa. Paguonomexu nHaycTpuanbabele. HOpMBI 1 METOIbI M3MEPEHUI

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

[IpaBuna TEXHUYECKOM DKCIUTyaTallMu JJEKTPUUECKUX CTAHIUMU U ceTer Poccuit-
ckort denepanun

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

HII-001-15 OO6mume mosoxenus ooecriedyeHrst 0€30II1aCHOCT ATOMHBIX CTAHITHHA

HII-031-01 HopMbl IpOEKTUPOBAHUS CEMCMOCTOMKUX aTOMHBIX CTaAHIIMI

[TpaBuna ycTpoiicTBa 3J€KTpOyCTaHOBOK. Ce1bMO€e U3/IaHHUE.

[IpaBuiia ycTpoiicTBa 3nekTpoyctaHoBOK. [llecroe uznanue.

[IpaBuna sKkcITyaTaliii AJIEKTPOYCTAaHOBOK MoTpeduteneil. Ilsatoe nznanue, ne-

pepaboTaHHOE U JIOTIOJTHEHHOE.
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2 TpeboBanusi 6€30MaCHOCTU

2.1 Ilpu mpoBeneHUHM BceX Pa0OOT IOJKHBI BBITONHATHCS TMPABWIA TEXHHUKH
0e30IMacHOCTH, ACHCTBYIONINE HA MIPEANPHUATHH, SKCILTyaTHPYIOIIEM TpaHCHOPMATOPHI.

2.2 TpebGoBanumsi 0€30MaCHOCTH TIPU TMOBEPKE TpaHCHOPMATOPOB — TIO
I'OCT 8.216.

2.3 OOGs3aTenbHO BBITOJHUTH 3a3eMIIEHHE TPaHC(HOPMATOPOB C TIOMOIIBIO He-
TBIPEX KPETIeKHBIX BTYJIOK, YCTAHOBICHHBIX B OCHOBAHHH TPAHC(HOPMATOPOB.

24 Heo0xoaMMOCTh 3a3eMJICHUS BTOPHUYHBIX OOMOTOK OIpenesseTcsl MoTpe-
ouTeneM B COOTBETCTBHH CO CXEMOH BTOPUYHBIX TPUCOCTUHEHUN TPAHCPOPMATOPOB.

2.5 Tlocae cpaGaTbIBaHHSI BCTPOEHHOI0 3aIIIMTHOTO MPeI0XPAHUTEIHHOTO
yCTpOMCcTBA CTEP:KEeHb MOKET HAXOAUTHLCS MO/I HANPsIKEHHeM!

2.6 IlpousBoacTtBo paboT Ha TpaHchopmaropax Oe3 CHATHSA HANpPSDKEHUS C

NEePBUYHBIX OOMOTOK He J0ImycKaeTcs!

3 Onucanue u pabota TpaHCPOPMATOPOB

3.1 Hasznauenwue TpanchopmaTopoB

TpanchopmaTopbl U3roTaBIUBAIOTCA ISl IEKTPOIHEPTETUKU, B TOM YHCIE AJIS
atomubix ctanuuii (AC). TpanchopmaTopbl ycTaHaBIMBAIOTCS B KOMIUIEKTHBIE pac-
npenemurenbHble yerpoiictBa (KPY), TokonpoBoasl U cityxaT [Uisl Nepeaadyd CUTrHaja
U3MEpUTENbHON MH(pOpManuu npubopaM HU3MEpEeHus, 3allUThl, ABTOMATUKH, CUTHAIIU-
3allMU U YIPABJIEHUS B JIEKTPUUYECKHUX LIETSAX NEPEMEHHOIO TOKa yactotou S50 ['m.

JlomyckaeTcst JudTenbHasi SKCIUTyaTalus TpaHc(hOopMaTopoB BHE TapaHTUPOBAH-
HOT'O KJIacca TOYHOCTH, IPU HArpy3Ke, HE MPEBBIIIAIOMIEN TPEAETbHYI0 MOLIIHOCTb.

TparchopMaTopsl H3roTaBIMBAIOTCS KIACCOB HampspkeHus 6 u 10 kB, kmumatu-
yeckoro ucnosiHenus «Y XJI», kareropun pazmemenus 2 no I'OCT 15150 u npeana-
3HAYEHBI JI DKCIUTYyaTalluy B CIECAYIOLINX YCIOBUSAX:

— BBICOTA YCTAaHOBKHU HaJl ypoBHEM Mops He Oosee 1000 wm;

— TeMmIepaTypa OKpYKAaroUIero BO3AyXa C YYETOM IPEBBILIEHUS TEMIEPATYpPbI
BO31lyXxa B TokorpoBoje, KPY npu Harpyske TpancgopMaTtopoB NpeneabHOl MOIIHO-

cthio oT Munyc 60 °C o tttoc 55 °C;
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— OTHOCHUTEJbHAS BIAXHOCTH Bo3ayxa He 6onee 100% npu 25 °C;

— OKpY’Karolllasg cpejia HeB3pbIBOOMAcHas!, HE Co/Iep Kallasi arpeCCUBHBIX MApPOB B
KOHLIEHTpaUsAX, pa3pylialomux MeTamibl U u3oisiuuio (armocdepa tuma 11 mo
I'OCT 15150);

— OTCYTCTBUE HEIOCPEICTBEHHOTO BO3ACHCTBUS COJIHEUHOMN paualuu;

— pabodee MOJ0KEHUE B MPOCTPAHCTBE — JIHOOOE.

Tpancpopmaropsl NpeaHa3HAUYEHbI AJ KCIUTyaTallud B AJIEKTPOYCTAaHOBKAX,
MO/IBEPTAIONINXCST BO3JIEHCTBUIO TPO30BBIX MEPEHANPSDKCHUN MPU OOBIYHBIX Mepax
I'PO303alUThI, U UMEIOT HOPMAJIBHYIO M30JAIIMI0 YpoBHA «0» o 'OCT 1516.3 kacca
HarpeBoctoiikoctu «B» mo 'OCT 8865 u kmacca Bocmiamensiemoctu FH(IITY) 1 mo
I'OCT 28779.

TpancpopMaropsl COOTBETCTBYIOT TpyIIle YCIOBUM JSKCIUTyatauuun M6 1o
I'OCT 30631. TpaunchopmaTopsl CEHCMOCTONKN TIPH BO3ICUCTBUM 3EMJICTPSICCHHUN WH-
TEHCUBHOCTHIO 8 OamioB mo MSK-64 npu ypoBHE YCTaHOBKU HaJ HYJIEBOW OTMETKOM
1o 70 m.

TpanchopmaTopbl COOTBETCTBYIOT TPEOOBAHMAM YCTOMUMBOCTH K 3JIEKTpOMAr-
HUTHBIM TIOMEXaM IPHU BO3JIEUCTBUM MArHUTHOIO MOJISI MPOMBIIIJIEHHON YacTOTHI 1O
['OCT P 50648, ycranoBiieHHbIM AJis rpyibsl ucnojanenus [V mo I'OCT 32137.

TpancpopMaTopsl yJOBIETBOPSAIOT HOPMaM HWHIAYCTPUAIBHBIX PaTUONOMEX,
yctanoBieHHbIM B 'OCT P 51318.11 knacc A, rpynma 1.

Tpanchopmaropsl, mpenHasHaueHHble A noctaBku Ha AC, COOTBETCTBYIOT
kiaccy 6e3omacHoctd 2H (1o cornacoBanuto ¢ 3akasunkoMm), 3H, 4H o HIT-001-15 u
IT kaTeropuu ceiicmocrorikoctu o HIT-031-01.

3.2 TexHHUYECKHE XapaKTEPUCTUKH

OCHOBHBIE TEXHUYECKHE XaPAKTEPUCTUKHU TpaHCHOPMATOPOB MPHUBEJIECHBI B Ta0-

yaiie 1.



Tabmuma 1

3HaueHue napamerpa

HanmenoBanue napamerpa 3HOJITIM-6 3HOJITIM-10
SHOJIIIMILG SHOJIIIMIA-10 3HOJI.O1IIMHU-6 |3HOJI.O1IIMU-10
Kiacc nanpsoxenus, kB 6 10 6 10
Haubomnsmiee padbodee HanpspkeHue, kKB 7,2 12 7,2 12
HomuHnanbHOe HanpspKeHUE IepBUYHON 0OMOT- 6000 | 6300 | 6600 | 6900 | 10000 | 10500 | 11000 6000 10000
ki, B V3 V3 V3 V3 \3 \3 \3 V3 \3

HoMmuHansHOE HanpsiKeHUE OCHOBHOW BTOPHY-

HOM 0O6MOTKH, B 100/3

HomunaneHOE HanpspKEHUE JOTOJHUTEBHON
BTOPUYHOU 0OMOTKH, B

100/3 wu 100 100/3

HomunanpHast MOIITHOCTE OCHOBHOW BTOPUYHOU
o0MoOTKH, B-A, B Ki1acce TOUHOCTH™:
0,2 10 10
0,5 30 30
1 75 90

HomuHanbHasg MOIIIHOCTG JOIIOJIHUTEILHON BTO- 200
pUYHOI OOMOTKH B KJ1acce TOUHOCTH 3**, B-A

HPGI[CJIBHEUI MOIIHOCTH BHE KJjiaCCa TOYHOCTH,

B-A 400

[IpenenbHblil TOMYCTUMBIN JJIUTEIBHBIN HIEP- 0.12 0.11 0.07 0.06 0.11 0.07
BHUYHBIN TOK, A ’ ’ ’ ’ ’ ’

Cxema u rpynna CoOeJMHEHUs 0OMOTOK 1/1/1-0-0

HommunuansHas gacrora, I'1g 50

COHpOTI/IBJIeHI/Ie PE3UCTOPA B COCTABC 3allIUTHO-

9 11
r'0 MPeI0XpaHUTENIbHOT0 ycTpoiicTBa, OM

HomuHanbHas MOITHOCTB pe3ucTopa, Bt 0,25

Bpewmst cpaGaTbiBaHUS 3aIIUTHOTO MPEIOXPaHU-
TEJIbHOT0 YCTPOUCTBA

Puc. A.1

IIpumeuanus

1 * TpancdopMaTopsl U3rOTaBIMBAIOTCS ¢ HOMHHAIBHON MOITHOCTHIO, COOTBETCTBYIOIIEH OHOMY KJIacCy TOYHOCTH, B COOTBETCTBUH C 3aKa30M.
2 ** B COOTBETCTBHH C 3aKa30M MOTYT IOCTABJIATHCS TPAHC(POPMATOPHI C KIIACCOM TOYHOCTH JONOJHUTENbHOM BTOpU4YHOI 00MOTKH 3P, 6P.

€d €00°CYC 1LY 1T
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3.3  VYcrpoiicTBO

Tpancpopmatopsl ABIAIOTCS 0JHODAZHBIMUA TPEXOOMOTOYHBIMU C 3a3€MJISIEMbIM
BBIBOJIOM «X» BBICOKOBOJILTHOM OOMOTKH M TIPEACTABIISIIOT COOOM JIUTON OJIOK, B KOTO-
POM 3aJUThl 0OOMOTKH M MAarHUTOIIPOBO/I.

MarsuTonpoBoj CTEPKHEBOI'O THIIA, HAMOTAH U3 XOJIOJHOKATAHOM 3JIEKTPOTEX-
HUYECKOM cTaju, pazpe3Hoil. OOMOTKHU pacnoyioKeHbl HA MAarHUTOIIPOBOJI€ KOHIICHTPHU-
yecku. [ToBepx nepBUYHON OOMOTKHM PACIIONIOKEH IKPaH, COEAMHEHHBIN C BEICOKOBOJIb-
THBIM BBIBOJIOM. JKpaH CIY>KUT JJIS TOBBIIMICHUS JEKTPUUECKON MPOYHOCTH TpaHC-
dbopmaropa npu BO3ACUCTBUU Ha HETO TPO30BBIX UMITYJILCOB HAPSIKEHHUS.

OcHoBHast BTOprUYHasi 0OMOTKa MpeJHa3HaYeHa ISl U3MEPEHUs, yueTa dIEKTPO-
DHEPTUU W TTUTAHUS TETIeH 3aIUThI, JOTIOJTHUTEIbHAS BTOPUYHAST OOMOTKA — JIJIS 3aIlld-
ThI, @ TaK k€ JJIsl MIUTaHUs LIETIEd aBTOMATUKH, YIIPABICHUS, CHTHAJIN3AUUNA U KOHTPOJIS
U30JISIUU CETH.

OOMOTKM C MarHMTONPOBOAOM 3aJUThl M3OJIAIIMOHHBIM KOMIIAyHIOM, CO3/at0-
MM MOHOJIMTHBIA OJIOK, KOTOPBIA 00€CTIeUMBAET AJIEKTPUUECKYI0 MPOYHOCTH HM30JIs-
IIUU ¥ 3aIUTy OOMOTOK OT MEXaHUYECKUX MOBPEKICHUIN U MPOHUKHOBEHHUS BJIATH.

JInst ymeHblIeHus: TabapuTHBIX pa3MepoB TpaHchopMaTopa 3a3eMIIsieMbli BBIBOT
«X» mepBUYHON 0OMOTKHM UMeeT Henonnyto u3omsanuio no 'OCT 1983.

BbICOKOBONBTHBIN BBIBOJA «A» MEPBUYHON OOMOTKHU BBITIOJHEH CO BCTPOCHHBIM
3alIUTHBIM IPEAOXPAHUTEIBHBIM YCTPONCTBOM.

["abGapuTHbie, YCTAaHOBOYHBIE, MPUCOCAMHUTENBHBIE pa3MEpbl M Macca, a TaKKe
NPUHLIMIHAIIbHAS AIEKTPUUECcKas cxeMa TpaHCc(OopMaTOpOB MPUBEICHBI B PUIOKEeHUU b.

3amuTHOE MPEJOXPAHUTEIHLHOE YCTPOUCTBO BHITIOJHEHO B BUAE Pa30OPHON KOH-
CTPYKIIMU C TIJIABKOW BCTABKOM, MPEACTABISIONIEH COOON METaIoAUdICKTPUICCKUN
pesuctop C2-33-H. 3amuTtHoe npeaoXpaHUTEIbHOE YCTPOUCTBO UMEET UHAUKATOP Cpa-
OaThIBaHMsI, KOTOPHIN BBIMIOJHEH B BHJIEC TIOJIBIXKHOTO CTEPKHS. XOJI CTEPIKHS TIPH Cpa-
OarbiBaHuu (5+1) MM. YCcTaHOBKA 3alIUTHOTO MPEIOXPAHUTEIBLHOTO YCTPOICTBA MOKa-
3aHa B MPUJIOKEHUU B.

OneKkTpoMarHuTHas 4YacTb TpaHC(OPMATOPOB HEPEMOHTHpPYyeMas. 3allUuTHOE
NPEIOXPaHUTENLHOE YCTPOUCTBO peMoHTHpyeMoe. [lociie cpabaTbiBaHUS TOUICKUT MEpe-

3apsizKe.
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BBIBOJIBI BTOPUUYHBIX OOMOTOK «@», «X», «ap», «X;p» TpaHC(HOPMAaTOPOB BBIOJI-
HEHbI B BUJIE€ KOHTAKTOB C pe3b00oit M6, 3a3emiiieMblid BBIBOJ «X» B BUJE KOHTAaKTa C
pe3bboit M8, KOTOphIe PaCIOIOKEHBI B KIEMMHHUKE TIEPETHENH TOPIIEBOM YacTH BHU3Y
TpaHchopmaropa. TaM ke pacroyiokeHa BTYJIKa ¢ pe3p0oit M4 nj1st KperuieHus KpbIlli-
KM JIJIs1 TUIOMOMPOBAHUS BBIBOAOB «a» M «x». [loakitoueHrne K BRICOKOBOJLTHOMY BBbI-
BOAY «A» TIPOM3BOAUTCS K BTylKe ¢ pe3pboir MI12 (mns Ttpanchopmaropa
3HOJI.O1TIMU — x KOHTaKTHOM MpY>KUHE), KOTOpas pacloJiokKeHa B BEPXHEH 4acTh CO
CTOPOHBI BBIBOJIOB BTOpHUYHBIX 00MOTOK (3HOJIIIM) wmim ¢ oOpaTHOM CTOPOHBI
(BHOJITIMU, 3HOJI.O1TIMN).

Ha onophoit moBepxHOCTH TpaHC(HOPMATOPOB PACTIOIOKEHBI YETHIPE PE3HOOBBIX
oTBepcTus ¢ pe3booit M 10, KoTopsie CityKat JUIsl 3a3eMJICHHSI U KpeIUIeHus TpaHcdop-
Maropa Ha MECT€ YCTaHOBKHU.

3.4 MapkupoBka

MapkupoBKa BBIBOJIOB PACIOJIOkKEHA HA JIUTOM OJIOKE M BBITIOJIHEHA MPU 3aJTUBKE
TpaHchopMaTopoB. BeIBO/IbI UMEIOT CIIEAYIONIYI0 MAPKUPOBKY:

— BBICOKOBOJIBTHBIN BBIBOJI IEPBUYHON OOMOTKHU — «A»;

— 3a3eMJIIEMbIM BBIBOJI MEPBUYHONM OOMOTKU — «X» M PSIOM HAHECEH 3HAK 3eMJIU
«=»;

— BBIBOJIBI OCHOBHOW BTOPUYHONU OOMOTKH — «a» U «X»;

— BBIBOJIbI JJOTIOJIHUTENLHON BTOPUUHOM OOMOTKH — «ap» U «Xyp».

Ha tpanchopmaTtopax ykperuieHa TaOMW4Ka ¢ yYKa3aHMEM OCHOBHBIX TEXHHUYE-

CKUX JaHHBIX.
4 DKcruryaTtaius TpaHcpopMaTopoB

4.1 TloaroroBka K 3KCIUTyaTaluu

[To mpubBITUM Ha MECTO YCTAHOBKHU OCYIECTBUTH Pa3rpy3Ky TpaHChHOpMaTOpOB,
PACIIaKOBKY U NMPOBEPKY KOMIIJIEKTHOCTH.

[TpousBecT BHELIHUIT OCMOTP KaXKAOr0 TpaHchopmaTopa Jjsl MPOBEPKH OTCYT-
CTBHS TPEIIMH U CKOJIOB U30JILMH, KOPPO3UHU HA METAJTUTUYECKHUX JETaJISX.

[lepen ycranoBkOW TpaHCHOPMATOPHI TIIATEIBHO MPOTEPETh CYXOW BETOINIHIO

AJI YAAJICHUA BN, I'PA3H W BJIAru.
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Tpanchopmatopsl yCTaHOBUTH Ha OMOPHBIE KOHCTPYKIMKU. MecTo sl yCTaHOBKHU
JOJIKHO o0ecreyrBaTh yA00HBINA JOCTYT K KJIEMMHHUKAaM BBIBOJIOB BTOPUYHBIX OOMOTOK.

[TonBectn kabenpb K BHIBOJAM BTOPUYHBIX OOMOTOK U MPOU3BECTH HEOOXOIUMbBIE
ANEKTPUYECKUE COEAUHEHUS, PEIBAPUTEIBHO OUYNCTUB BCE KOHTAKTHBIE MOBEPXHOCTH
OT 3arpsi3HEHUM CyXOU BETOIIBIO.

[Tpu npucoequHeHnn kadesael K BBICOKOBOJIBTHOMY BbIBOY NIEPBUYHOM OOMOTKHU
tpancopmaropoB 3HOJIIIM(M) 3arsoxkky 60aTOB (raek) MpoW3BOAUTH MOMEHTHBIM
MHIUKATOPHBIM KJIFOUOM. KpyTsmii MOMEHT He JoJkeH npeBbiath (35+5) Hem.

[lepen BBOJOM B SKCILTyaTalMiO TpaHC(HOPMATOPHI JOKHBI ObITh TOABEPTHYTHI MC-
NBITAHUSIM B COOTBETCTBHH C pazziesioM « TexHuueckoe o0cmykuBaHue» HacTosIero PO.

4.2  DKcIUTyaTallMOHHBIE OTPAHUYEHHUS

DKcIutyaTauus TpaHc(pOpMaTOpOB JOHKHA MPOU3BOAUTHCS B COOTBETCTBUU C
«IIpaBunamMu ycTponcTBa 3IEKTPOYCTAaHOBOK», «[IpaBunamu TEXHMYECKOM JKCIUTyaTa-
MU DJIEKTPOYCTAaHOBOK motpedutenein» (manee «[ITIDII») u «llpaBunamu TexHude-
CKOM 2KCIUTyaTalluM JICKTPUUYECKUX CTaHIUMU U ceTel Poccuiickoit deaeparun» (nanee
«IITO») mpu cieayronmx OrpaHuYEHUsX:

— HauOoJblIee paboyee HaNpPsSHKEHUE HE IOJDKHO MPEBbINIATh 3HAYEHUH, YKa3aH-
HBIX B TaOauIe 1;

— TPEIENbHBIN AOMYyCTUMBIN JAJUTENbHBIN TOK NEPBUYHON OOMOTKH HE JOJKEH
MPEBBINIATH 3HAYCHHH, YKa3aHHBIX B Tabnwuile 1;

— Ka4e€CTBO 3JICKTPOIHEPTUH JIOJHKHO COOTBETCTBOBATH TpeboBanmsiM ['OCT 32144,

[Ipu pasmemiennu TpaHCHOPMATOPOB B KOMIUIEKTHOM PaCHpPECIUTEIHLHOM
YCTPOMCTBE JOKHBI OBITh BbIIEP)KAHbI HAUMEHBIINE JOMYCTUMbIE PACCTOSHUS MEXKITY
TpaHchopMaTopaMu U 3a3eMIISIEMBIMH 4YacTAMH ToKorpoBojaa uiau KPY (oT 3amuThix
KaTyIeKk TpaHc(hOopMaTOpPOB B CBETY), a TAK)K€ HAUMEHBIIIHNE JOMYCTHUMbIE PACCTOSHUS

Mexay TpaHchopmaTopamMu pa3HbIX (a3 (MEXIy 3aTUTHIMU KaTYIIKAMH B CBETY):
3HOJIIIM-6, 3HOJIIIMU-6, 3HOJI.O1TIMU-6 25 Mm;
3HOJITIM-10, 3HOJITIMU-10, 3HOJI.O1TIMU-10 40 mMMm.

4.3  J1ns MOBBIIIEHUS] YCTOMYMBOCTH K (DeppOpEe30HaHCy U BO3JACUCTBUIO TIEpe-

Me)KaIOHleI)'ICH Ayru B JOIIOJIHUTCJIbHBIC OOMOTKH C HOMHHAJbHBIM HaIpsAKCHUCM



IIT.671 242.003 PD

100/3 B, coenuHeHHbIE B PA30MKHYTBHIA TPEYrOJbHUK, HCIIOJIB3YeMbIE JJISI KOHTPOJIS
U30JISIUHN CETH, PEKOMEHAYETCS BKIIOYATh PE3UCTOpP conpoTuBieHreM 25 Om, paccuu-
TaHHBII Ha JIUTENBHOE MPOTEKaHUE TOKa 4 A.

44  3arskKy Tallku Ha BTYJIKE BBICOKOBOJBTHOTO BBIBOJA «A» TpaHCc(opmMaTo-

pos 3HOJITIM(N) npousBoauts ¢ ycunuem F = (20-25) H/wm.
5 TloBepka TpaHncopmaTopoB

5.1  Kaxnprii Tpancopmatop nosepsiercst B coorserctBuu ¢ [[OCT 8.216.

5.2  PexoMeHAyeMbIi MEXIOBEPOUYHbI UHTEPBAI — § JIET.
6 TexHuuyeckoe 0OCIyKUBaHUE

6.1 Ilpu TexHuueckoMm 0OCITyKMBaHUU COONIOAATH TPEOOBAaHUSI, YKa3aHHbIC B
paznene « TpeboBanwms 6e30macHOCT» HacTosmero PO.

6.2 PaboTbl MO TEXHUYECKOMY OOCTY>KUBAHHUIO CJIEIYET MPOBOJAUTH B CPOKH,
ycra"oBieHHble B I1TD u IITOIII. IIpu orcyrcrBum B IITO m IITOSII takux ykasa-
HUW, CPOKU YCTAHABIMBAET TEXHUYECKOE PYKOBOJACTBO MPEINPHUATHS, IKCILTyaTHUPYIO-
HIero Tpancopmarop.

[Tpu TexHUUECKOM 00CITY)KMBAaHUY TIPOBOJISATCS CIAEAYIOMNE PAOOTHI:

— OUHMCTKa TpaHc(opMaTopa OT MbLIU U IPS3U CYXOW BETOLIBIO, HE OCTABIISIONIEH
BOpca Wi cMo4yeHHo B yauT-cniupute ['OCT 3134;

— BHEITHUN OCMOTpP KaXJOTO TpaHc(opmaTopa C IETbI0 MPOBEPKH OTCYTCTBUS
Ha MMOBEPXHOCTHU U3OJISALINU TPEIIHH U CKOJIOB,;

— IpOBEpKa HA/IeKHOCTU KOHTAKTHBIX COECIUHEHU;

— HWCIBITaHMs, 00BEM U HOPMBI KOTOPBIX, ycTaHoBiIeHbI PJI 34.45-51-300-97.

Mertoapl ucnsiTanuii — B coorBeTcTBUM ¢ [ITD u IITIOIII ¢ yuyerom qomoJsiHU-
TEJIbHBIX YKa3aHUM HacTosiero PO.

6.3 VYkazaHus U peKOMEHJAIMH MO0 METOJaM MPOBEJACHUS WCIBITAHUN TpaHC-
(GbopMaTOpOB W OIEHKE MX PE3yJbTAaTOB (IIPH HMCIBITAHUU AJIEKTPUYECKOW MPOYHOCTH
U30JISIUU TPaHC(HOPMATOPOB U MPHU OMPEIEICHUH TOKA XOJOCTOIO X012 BBIBOA «X»
J0JIKeH ObITH 3a3eMJIeH !):

— U3MEPEHUE COMPOTHBICHUS OOMOTOK TMOCTOSSHHOMY TOKY. M3MepeHue mpous-

BOAUTCA MOCTOM ITIOCTOAHHOI'O TOKAa, MMCIOIICTO KJIaCC TOYHOCTH HE HHIKCE 0,5 H3me-
10
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pEHHOE 3HAYCHHE CONMPOTHUBIICHHUS HE JOJHKHO OTIMYATHCS OT YKa3aHHOTO B IMACIIOpPTE
0oiee yeM Ha £5%;

— U3MEPEHHE DJIEKTPUUYECKOrO COMPOTUBICHUS HU30JSIUN MEPBUYHON OOMOTKH.
N3mepenne npousBoautcs meraommeTpom Ha 2500 B (nis TpancopmaTopoB, BbIITy-
nieHHbIx A0 2017 r., uamMepenue npousBoautcs meraommerpom Ha 1000 B), npu atom
HaIpsDKEHUE MPUKIIAIbIBAETCS MEKIY COCIMHEHHBIMA BMECTE€ M U30JIMPOBAHHBIMU OT
3€MJIM BbIBOJIAMU «A» U «X» U COEIMHEHHBIMH BMECTE 3a3€MJICHHBIMU BBIBOJIAMHU BCEX
BTOPUYHBIX 0OMOTOK. CONPOTHUBIIEHUE 30NN AOHKHO ObITh HE MeHee 1000 MOw;

— U3MEPEHHE DJIEKTPUUYECKOIO CONPOTUBIIEHUS U30JIALIMA BTOPUUYHBIX OOMOTOK.
N3mepenne npousoautcs meraommerpom Ha 1000 B, npu 3TOM HamnpsiKeHUE NPUKIIA-
JBIBACTCA MEXJYy KKIOW U3 BTOPUYHBIX OOMOTOK M 3a3€MJICHHBIMU BBIBOJAMH BCEX
OCTaJIbHBIX BTOPUUYHBIX OOMOTOK, a TAK)K€ MEXJy BTOPUUYHBIMU OOMOTKaMH U KpeTex-
HBIMH BTyJKaMu. COMPOTUBIIEHNE U30JISAIUN JOJKHO ObITh HE MeHee 1000 MOwm;

— U3MEpPEHHE TOKa XOJIOCTOro Xoja. M3mepeHue Npou3BOAMTCA C MOMOUIBIO
BOJIbTMETPA ¥ aMIIEpPMETPa, CO CTOPOHBI OCHOBHOW BTOPUYHOM OOMOTKH MPU HAmpsixKe-
HUuM, paBHOM 1,2 HOMUHaibHOro. MI3MepeHHOe 3HaueHue He JODKHO OTIMYAThCA OT
yKa3aHHOTO B macnopre 6osee yem Ha £+ 10 %;

— HUCHBITAaHUE IEKTPUYECKON MPOYHOCTU M30JSLUU BTOPUYHBIX OOMOTOK IIO-
BBIILICHHBIM HaNpsyKEHUEM MPOMBIIIJIEHHON 4acTOThl. MCHBITBIBATh M30JIALUIO MEXIY
0o0OMOTKaMHU, a TaKKe MEKIy OOMOTKaMHU U MarHUTOIIPOBOAOM HampsbkeHueM S5 kB (s
Tpancopmatopos, BeiyiieHHbIX 10 2017 1., HanpsokeHueM 3 kB) B Teuenue 1 munHy-
Tl. HampspkeHne mpukiaabIBacTCs K KaKAONW U3 0OMOTOK, 3aMKHYTBIX HAKOPOTKO, IPY-
rasi BTOpu4Hasi 0OMOTKa IPU 3TOM JOJKHA ObITh 3aKOPOYEHA M COEUHEHA C 3a3€MJICH-
HBIMU 4acTsiMH TpaHchopmaropa. [lepBuunas oOMOTKa pa3oOMKHYTa, BBIBOA «X» 3a-
3emiieH (npuitoxxenue I, puc.I'.1);

— HCHBITAHUE IIEKTPUYECKON MPOYHOCTU M30JISLUU NEPBUYHOM OOMOTKH HH-
TyKTUPOBaHHBIM HanpsikeHreM yactoTor 400 ' B Tedenue 15 cekyHa B COOTBETCTBUU

¢ Ta0uLen 2.

Tabmauma 2

Ucnonaenue tpanchopmartopa | Kimacc nanpspkenus, kB | McnipitaTenbHoe HanpsbkeHne, KB
3HOJIIIM-6
3HOJIIIMU-6 6 28,8
3HOJI.O1TIMU-6
3HOJIIIM-10
3HOJIIIMU-10 10 37,8
3HOJI.O1TIMH-10

11
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Tpanchopmatropsl JOJKHBI BO30YXKAAThCS CO CTOPOHBI OJHOM M3 BTOPUYHBIX
o0MoTOK. [Ipyrue oOMOTKM MpU 3TOM OCTAIOTCS PA30MKHYTHI. Bce BBIBOJBI ¢ 0003HA-
YEHUAMH «X», «X;p, «X» ¥ 3HAKOM «=» 3a3emystorcs (npuinoxkenue I, puc.I'.2).

IIpumeuyanue — npyu OTCYTCTBUU Y MOTPEOUTENECH UCTOUYHUKA HAMPSKEHUS TTOBBI-
IIICHHOW YaCTOTHI HCIBITAaHWE TPaHC(HOPMATOPOB, HE BBOAMBIIMXCS B JKCILTyaTaIHIo,
JIOITYCKaeTCsl MPOBOAUTH HarpsbkeHueM 1,3 HomuHanbHOro npu yactore 50 ['u, mpuso-
KEHHOMY K BBIBOAY «A» OT IMOCTOPOHHET0 UCTOYHMKA B T€UE€HUE | MUHYTHI B COOTBET-
cTBUM ¢ Tabnuuei 3. J[pyrue oOMOTKY MPH 3TOM OCTAIOTCSl Pa30MKHYTHI. Bce BBIBOJIBI C

0003HAUEHUSAMU «X», «X 7, «X» M 3HAKOM «=» 3a3emisitorcs (npunokenue [, puc.I'.3).

Tabnuna 3

HUcnonnenue Knacc HalpAa- HomunansHOE HAIIpsHKCHUEC HcneiTaTenbHOE
TpaHcopmaTopa KeHus, kKB nepBUYHON 00OMOTKHU, B HanpsbKeHue, kKB

6000/3 4,5

3HOJITIM-6 6 630013 4,7

3HOJIIIMU-6 6600/3 50

6900/3 5,1

3HOJL.O1TIMU-6 6 6000/3 4,5

3HOJI.01TIMH-10 10 10000/3 7,5

HOMTIMLLO 10000/3 7,5

SHOJTMIL 10 10 10500/V3 7,9

11000/3 8,3

[To ycMOTpeHHIO TpennpHsTHs, IKCIUTyaTHPYIOIIEro TpaHcPOopMaTopsl, 00beM
paboT MO0 TEXHUUYECKOMY OOCTYKMBAHUIO MOXKET ObITh COKpAIIEH.

6.4 Ilpu cpabaTbIBaHUM 3aIIUTHOTO MPEAOXPAHUTEIBHOTO YCTPONCTBA, BCTPO-
€HHOro B TpaHchopmaTop, HEOOXOJUMO YCTAaHOBUTH MpPUUMHY cpabaThiBaHus. Eciu
NPUYUHON cpabaThIBaHUS SIBJISETCS HE caM TpaHC(OopMaTop, @ UMEHHO COMPOTUBIICHUE
0OMOTOK TOCTOSIHHOMY TOKY M 3HAUY€HHE TOKa XOJOCTOTO XOJa COOTBETCTBYET Iac-
NOPTHBIM 3HAYEHUSIM, TO HEOOXOJUMO W3BJEYb 3aAlIUTHOE MPEAOXPAHUTEIHLHOE
YCTPOMCTBO, IPOTEPETh BCE MOBEPXHOCTU OT CAXXKM M MbUIM BETOIIbK), CMOYEHHOH B
yait-cnupute ['OCT 3134, 3atem cyxoil BETOIIIbIO, HE OCTABJISIOIICH BOPCA U 3aMEHUTD
B HEM IUIaBKYIO BCTABKY (pPEe3UCTOp).

6.5 Ilpu HecooTBeTcTBUM NapaMeTpoB TpaHchopmaropa Hactosuemy PO,

TpaHchopMaTopbl HEOOXOIUMO 3aMEHUTb.

12
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7 TpeboBaHuUsI K MOATOTOBKE TIEpCOHAa

7.1  VYcranoBka TpaHc(OpMaTOpPOB JTOJKHA MPOBOAUTHCS O] PYKOBOJCTBOM U
HaOJIOICHUEM HMHKXEHEPHO-TEXHUUECKUX PAOOTHUKOB PabOYMMM, OOYYEHHBIMU BBIIOJI-
HEHHIO HEOOXOUMBIX ONepaluii 1 UMEIOMMH KBaTU(UKATMOHHBIN pa3ps He Hipke 111

7.2 Ilpm TexHMYECKOM OOCITYyXKMBaHUHM TpPaHCPOPMATOPOB U MPOBEACHHUU €0
UCHBITAaHUHM, PAaOOTHl JOJKHBI MPOBOJUTHCS OOYUYEHHBIM MEPCOHAIOM, MPOIIEIIINM
CIIELMAJIbHYIO IIOATOTOBKY U CTAXKUPOBKY U JOIYLIEHHBIM K ITPOBEICHUIO UCIIBITAHUN B
JIEUCTBYIOIIEN JIEKTPOYCTAHOBKE.

7.3  bpuranma, mpoBosIas TEXHUIECKOE OOCTYKUBAHUE U UCTIBITAHUE, JTOJKHA
COCTOSITh HE MEHEE YEM U3 JIBYX YEJIOBEK, U3 KOTOPBIX MPOU3BOJUTENL PadOT TOJIKEH
UMETh KBAM(UKAIMOHHYIO TPYIIy MO 3JieKTpobOe3onacHocTd He Hmwke [V, a ocranb-

HbIE WieHbl Opurazsl He Hike [11.

8 YIaKkoBKa, XpaHEHHUE

8.1  VYcioBus XxpaHeHUs] TPaHC(POPMATOPOB B YACTU BO3JEHCTBUSA KIMMaTHye-
ckux (QakTopoB — no ycnoBusM xpanenus 5 mo 'OCT 15150.

8.2 Ilpu xpaHeHuu 6€3 Taphl JOJKHBI OBITH MPUHATHI MEPBI MPOTUB BO3MOXK-
HBIX IOBPEKICHUM.

8.3  Cpoxk 3amuTsl TpaHCHOPMATOPOB KOHCEPBAITMOHHONW CMa3KOH, HAHECEHHOU
Ha MPEeANPUATUU-U3TOTOBUTENE, COCTABISAET TpU roaa. Cpok UCUUCIAETCA OT AaThl KOH-
cepBaluy, YKa3aHHOM B NTACIIOPTE HA U3JIEIIHE.

[lo vcTeueHnn yKa3aHHOTO CpPOKAa METAUIMYECKHE YaCTH TMOJUIeKAT IEpPEeKOHCep-
BallUM C MPEABAPUTENIbHBIM YAAJICHUEM CTapoil KOHCepBalMoHHOW cMa3ku. KoHcepsa-
nuto npoBoauth mo 'OCT 9.014 macnom K-17 TTOCT 10877 wnm npyrum KOHCEpBaH-
ToM u3 npeaycmotrpeHHbix ['OCT 23216.

9 TpancnopTupoBaHue

9.1 TpancnopTupoBaHHE BO3MOXKHO JIOOBIM 3aKpBITHIM BHJIOM TPAHCIIOPTa B
ycioBusx TpancnoptupoBanus K ['OCT 23216. Ilpu TpaHCOPTHUPOBAHUU JIOJKHBI
OBITh IIPUHSTHI MEpbI MPOTUB BO3MOXKHBIX NMOBpexaeHUN. [lpu npoBeneHnn takenax-

HBIX pabOT MPHUHSITH MEPHI IPOTUB MOBPEKACHUS MOBEPXHOCTU TPaHCHOPMATOPOB.
13
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9.2  TpancdopMaropbl OTHPABISAIOTCS C MNPEANPUITUSI-U3TOTOBUTENS B SIIU-
KaxX, KOHTelHepax 0e3 WMHIMBUIYaJbHOM YMAaKOBKM M 3aKpBITBIX aBTOMallvHax. [Ipu
3TOM TpaHCHOPMATOPHI JOJDKHBI OBITH JKECTKO 3aKpEIICHbl IEPEBIHHBIMU OpycKamu,
WM C TIOMOUIBIO JIPYTUX CPEJICTB HA MECTE YCTAaHOBKH C 3a30poM He MeHee 10 MM Mex-
1y Tpancopmaropamu.

9.3 VcinoBus TpaHCHOPTUPOBaHUS TpaHC(HOPMATOPOB B YacTH BO3JEHUCTBUS
KJIIMMaTH4YeCKUX (pakTopoB — 1o ycioBusiM xpanenus 5 cormacHo 'OCT 15150.

9.4 TpaHcnopTUpOBaHHE B CamoJIETaX JOJDKHO MPOM3BOAUTHCS B OTAaIlIMBae-
MBIX T€PMETHU3UPOBAHHBIX OTCEKaX.

[Torpy3ky, DOCTaBKy M BBITPY3KY TpPaHC(POPMATOPOB PEKOMEHIYETCS MPOU3BO-
JIUTh C YKPYITHEHUEM TPY30BBIX MECT — B TPAHCIIOPTHBIX MMaKETaX.

JIns makeTupoBaHMS IPUMEHATH AepeBsiHHbIC MO10HbI 110 ['OCT 33757.

9.5 Ilpu mpoBeAeHUN TaKETKHBIX PA0OT MPHUHATH MEPHI MPOTUB TOBPEK/IC-
HUN TOBEPXHOCTHU TPaHCPOPMATOPOB.

9.6 TIlombeM u mepemenieHUE TPAHCHOPMATOPOB B COOTBETCTBHHM CO CXEMOM

CTPONOBKH, PUBEAECHHOMN B ITPUIOKEHUH [1.

10 Yrunnzanus

10.1 Tlpu TpaHCOPTUPOBAHUU, XPAHEHUH, IKCILTyaTallUU, UCIIBITAHUU U YTUIIH-
3allid TpaHCPOPMATOPBI HE MPEACTABISAIOT BpeAa AJsl OKPYKArOIIeH MPUPOIHON CpeIbl
Y 3JI0POBbSI YETIOBEKA.

10.2 Tlocne oxkoHYaHMS CpOKa CIIY>KObI TpaHCPOPMATOPHI MOAJIEKAT CITUCAHUIO
U yTUIN3ALUH.

10.3 Tlpu yTunuszanuu AOJKHBI ObITh BBIMOIHEHBI CAEAYIOIMINE PEKOMEHIAIUU:

- METaJUTMYEeCKHE COCTaBHBIC YaCTH TpaHChopMaTopa (Me/b, CTANIb JIEKTPOTEX-
HUYECKass M KOHCTPYKITMOHHAS), BHICBOOOXKICHHBIC MEXaHHMUECKUM ITyTEM, JOJKHBI
OBITh CAAHBI HA MIPEANPUATHS 110 IEPEPAOOTKE IIBETHBIX U YEPHBIX METAIIOB;

- (parMeHTHl TUTONW W3OJSAIUU, KAPTOH U JPYTUE H3OJSIITUOHHBIC MaTCPUAIIBI

OTIIPABUTHh Ha IIOJIMI'OH TBEPAbIX OBITOBBIX OTXOOOB.

14
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[Tpunoxenune A
(obs13aTenpHOR)

AMMnep-ceKyHHasA XapaKTEepPUCTUKA 3alIUTHOTO MPEAOXPAHUTEIIBHOTO
YCTpPOWCTBA
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[Tpunoxenune b
(obs13aTeIBbHOE)

ra6apI/ITHLIC, YCTAaHOBOYHBIC, ITIPUCOCANHUTCIILBHBIC Pa3MCPbI, MaCCa U
IMpUHOUIIAJIIbHAA JJICKTPHUICCKAA CXCMa TpaHC(I)OpMaTOPOB

293 max
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59 7

|

MIOx17 5

4omB [|
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96 7

PucyHok b1 Brewwuw Bud mparcgapmamopob JH0/TIM

16



IIT.671 242.003 PD

[Iponoikenue npuiioxkenus b
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Pucyrox b.2 Brewrud Bud mparcgpopmamopel SHO/IM
{ocmanbHoe oM pucyHok b7/
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Pucyrnork E.3 [IpUMHIMOMATIBHAS BSJIEKTPUUYECKAS
cxeMa TpaHCHopMaTopOB
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[Iponomwkenue npuiioxkenus b
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[Tpunoxenue B
(obs13aTenpHOR)

VYcTaHOBKa 3alIMTHOIO MPEAOXPAHUTENIBHOIO YCTPOMCTBA
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5. - HakoHneunux negwiti V M
6. - Ipyscuna pabouas 5
7. - Ilpystcuna, uimankuearowas cmepicetsb “'\%Z
8. - Cmepoicens i Ve
9. - Pesucmop X
10. - Konmaxmmuas npyscuna 2 7 8
Pucynox B.1 Yemanoska sawumnozo npedoxpanumenbHo20
yempoticmea 6 mpancgopmamop 3HOJITIM
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Pucynox B.2 Yemanoska sawumnozo npedoxpanumenbHo20
ycempoucmea ¢ mpancgopmamop 3HOJITIMU
5+1
Pucynok B.3 3awumnoe Pucynox B.4 3awummnoe
npedoXparHumenbHoe YCmpoucmeo npeooxXpanumeibHoe YCmpoucmeo

3apANCeHO cpabomarno
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[Iponomkenne npuiioxkenus B
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Pucynox B.7 3awyummnoe
npeo0oxXpanumeibHoe yCmpoucmeo
cpabomano

Pucynox B.6 3awyumnoe
npeooxXpanume ibHoe YCmpoucmeo
3apAdNCeHO
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[Tpunoxenune I
(obs13aTeIpHOE)

CxeMbl ucnbITaHui TpaHC(HOPMaTOPOB

A
X
X 1

Fucysor 17 Cxema ucnsimanus IAexmonyerikon RpoLHonmy L3oaaiiy
Do OOMOMOK MPOHCQODMHTRORT (DU EHHEM
HAGRFKEHLEM ROOMBILAEHETY SaCmOomet

Fucyror |2 EXEMT UENKMAERUA FACKTDLHECK0U NPOYHOCITY U30AFHLY
FEDOLHHOL O0MOITE MDOHT ?pﬁ?‘ﬂmﬂﬂﬂ UHTLTLEOD b
HONOAKEHUEN SaCmoms 400 1 if

Fucyror {3 LXEMI LERSMORUA 3IBKMUHECKOL NOSHOCTL US0NRLWY
FEO0UHOL COMOMKY MPARCOO0MTMA0G [DUTOR EHHb
HAGOAXEHLEM T3 HOMUHGAEHGZ0 Sacmamsl 50 i
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Benomocts 3UII

Tabmuna E.1 Benomocts 3UII ns tpanchopmaropos 3HOJIIIM()

O603HaueHne U3AeIus HaumenoBanue uznenus KonmuecTso, mrt
5TT.674.350.000 3auMTHOE MPEIOXPAHH- 1
TEJILHOE YCTPOUCTBO
8I'T.753.513.002 [IpyxxnHa 1
Pesuctop C2-33-H-0,25 3
11 Om

Ta6nuna E.2 Benomocts 3UII qyis Tpancdopmaropos 3HOJI.O1TIMU

O603HaYeHNE U3EIHS HanMeHoBaHue uznenus KonuyectBo, mt
5TT.674.350.000 3aIuTHOE [PE/IOXPAHH- 1
TEJILHOE YCTPOUCTBO
8I'T.753.513.007 [Tpyxuna 1
Pesucrtop C2-33-H-0,25 3
11 Om
Ha MapTHuro, NOCTAaBJIsICMYIO B
OJIMH aJIpec — IO 3aKa3y, HO
Koy JIOJDKHO OBITH HE MEHEE 3 DK3EM-
IUISIPOB HA MAPTHIO

3aMeHsEMbIE YaCTH

TpancpopMaTopsl BBITYCKAIOTCS MO MPUHIIMITY B3aMMO3aMEHSEMOCTU OTJIEIb-
HBIX JeTajied. B COOTBETCTBUM C 3TUM OTJAEJIbHBIC JETAU WJIA COOPOYHBIE €IUHUIIBI
MIPEICTABIISIIOT COOO0I 3aMEHSIEMBIN AIEMEHT TpaHC(POPMaTOPOB.

3aMEHSIEMbIMU SIBJISIFOTCSL:

= [lpyxwuna;

"  3aIIUTHOE NPEAOXPAHUTEIBHOE YCTPOMCTBO;

" PE3UCTOp.

BrimmenepeuncieHHble YaCTH MOTYT MPECTaBIATh OO0 MpeaMeT crennaibHON
NOKYIIKM B cllyyae ux nospexzaeHus. [Ipu 3Trom B macnopre TpaHcopmaropa J0JKHA

OBITH OTMETKA C COOTBCTCTBYIOI]_[eﬁ 3aMlKChi0 O BO3MOKHOM IIPUYNHEC OTKAa3a.
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ApxaHrenbck +7 (8182) 45-71-35
AcTpaxaHb +7 (8512) 99-46-80
BapHayn +7 (3852) 37-96-76
Benropopg +7 (4722) 20-58-80
BpsiHck +7 (4832) 32-17-25
BnaguBocTok +7 (4232) 49-26-85
Bonrorpag +7 (8442) 45-94-42
EkaTtepuHbypr +7 (343) 302-14-75
WxeBck +7 (3412) 20-90-75
KasaHb +7 (843) 207-19-05
Kanyra +7 (4842) 33-35-03

cauT: cztt.pro-solution.ru| an. noyra: ctz@pro-solution.ru

Mo Bonpocam npoaax u nogaepKkn obpawanTtech:

KemepoBo +7 (3842) 21-56-70
Kunpos +7 (8332) 20-58-70
KpacHogap +7 (861) 238-86-59
KpacHosipck +7 (391) 989-82-67
Kypck +7 (4712) 23-80-45
Jlvneuk +7 (4742) 20-01-75
MarnuToropck +7 (3519) 51-02-81
Mocksa +7 (499) 404-24-72
MypmaHck +7 (8152) 65-52-70
Hab6.YenHbl +7 (8552) 91-01-32

Hwx.Hosropopg +7 (831) 200-34-65

HoBocunbupck +7 (383) 235-95-48
Omck +7 (381) 299-16-70

Open +7 (4862) 22-23-86
OpeHbypr +7 (3532) 48-64-35
MeHsa +7 (8412) 23-52-98
Mepmb +7 (342) 233-81-65

PocToB-Ha-[loHy +7 (863) 309-14-65

PsizaHb +7 (4912) 77-61-95
Camapa +7 (846) 219-28-25

CaHkr-MNeTepbypr +7 (812) 660-57-09

CapatoB +7 (845) 239-86-35

TenedooH: 8 800 511 88 70

Coun +7 (862) 279-22-65
CraBpononb +7 (8652) 57-76-63
CypryT +7 (3462) 77-96-35
Teepb +7 (4822) 39-50-56
Tomck +7 (3822) 48-95-05
Tyna +7 (4872) 44-05-30
TiomeHb +7 (3452) 56-94-75
YnbsiHoBCK +7 (8422) 42-51-95
Yha +7 (347) 258-82-65
Xabaposck +7 (421) 292-95-69
YensabuHck +7 (351) 277-89-65
Apocnasnb +7 (4852) 67-02-35



