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Hacrosimee pykoBoacTBO no 3kcrutyatauuu (PD) comepxut cBeaeHuss 0 Ha3Ha-
YEHUHU, KOHCTPYKIIMHU, XapakTepuctukax TpaHchopmatopoB Toka THIJI-10 (mamee —
«TpaHcGopMaTOpb»), MpeIHA3HAYCHHBIX JJI1 BHYTPUPOCCHUICKUX MOCTABOK, JJISl aTOM-

HbIX ctanimi (AC), n ykazaHus, HEOOXOAUMBIE JIJIsl TIPABMIIBHON WX DKCIUTYaTallUH.

1 HopmaTtuBHBIE CCHUIKH

1.1 B HacrosileM pyKOBOJCTBE IO 3KCILTyaTallUd MCIOJIb30BaHbl CCHUIKH Ha
CJIeyIolue CTaHAapPThI:

I'OCT 8.217-2003 I'CH. Tpancdopmatopsl Toka. MeToarka MOBEPKHU.

I'OCT 9.014-78 EC3KC. BpemeHHass NpOTUBOKOPPO3MOHHAS 3alUTa W3JIEIUH.
OO6mue TpeboBaHUsI.

I'OCT 1516.3-96 DnexktpoobopyaoBaHUE IEPEMEHHOTO TOKA HA HAMPSHKEHUE OT
1 no 750 xB. TpeboBanust K 3MEKTPUUECKON MPOYHOCTH U3OJISAIIH.

I'OCT 3134-78 VYaiit-cnuput. TeXHUYECKUE YCIOBUSI.

I'OCT 7746-2015 Tpaucdopmartopsr Toka. OOIHE TEXHHYECKUE YCIOBHSI.

I'OCT 8865-93 Cuctemsbl anekTpudeckoi nu3oisiuuu. OueHKa HarpeBOCTOMKOCTH
U KJ1accu(UKaIus.

I'OCT 10877-76 Macno koncepBaunonHoe K-17. TexHuueckue yciaoBusl.

I'OCT 15150-69 Mamunsl, mpuOOpsI U Apyryue TeXHUYEeCKue usnenus. McmomnHe-
HUS JJIS Pa3IMYHbIX KIMMAaTH4YeCKUX pailoHoB. Kareropuu, ycioBuUsi 3KCILTyaTallMH,
XpaHEHHUs] U TPAHCHOPTUPOBAHUS B YACTU BO3JAEHCTBUS KIMMATHUYECKUX (DaKTOPOB
BHEIIIHEN CPEBI.

I'OCT 15543.1-89 U3nenust 3M€KTPOTEXHUYECKUE U APYTUE TEXHUUYECKUE U3Jie-
musi.  OOmwme TpeboBaHMS B 4YacTH CTOMKOCTH K KJIMMAaTHYECKUM BHEIIHUM
BO3JICHCTBYIOMUM (PaKTOpam.

I'OCT 23216-78 U3nenust »neKTpoTEXHUYECKHE. XpaHEHUE, TPaHCIOPTUPOBA-
HUE, BpEMEHHas MPOTUBOKOPPO3MOHHAs 3aluTa, ynakoBka. OOmue TpeOoBaHUSA U
METO/bl UCTIBITAHUU.

I'OCT 28779-90 Matepuaibl 31€KTPOU30ISAIIMOHHBIE TBEPABbIE. MEeTOIBI Onpee-
JICHUS1 BOCIUIAMEHSIEMOCTH MO/ BO3/IEUCTBUEM UCTOYHUKA 3a0KUTaHUA.

['OCT 30631-99 O6mue TpeboBaHus K MalliHaM, IpruOopaM U APYTUM TEXHHUYE-
2
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CKMM M3JEIHSIM B YacCTH CTOMKOCTHM K MEXaHWYECKHM BHEIIHUM BO3JEHCTBYIOLIUM
dakTopam npu dKCIUTyaTaluu.

I'OCT 32137-2013 CoBMECTUMOCTh TEXHHUYECKUX CPEICTB 3JIEKTPOMArHUTHAs.
Texaudeckue cpeacTBa Jyisi aTOMHBIX CTaHIMA. TpeOOBaHMS M METOIbI UCTIHITAHUH.

I'OCT 32144-2013 Dnekrtpuueckas sHeprud. COBMECTUMOCTb TEXHUYECKUX
CpencTB 3ieKTpoMarHuTHas. Hopmbl kadecTBa 3JEKTPUYECKON SHEPIHMM B CHCTEMAX
AIIEKTPOCHAOKEHUS 00IIEro Ha3HAYCHHUS.

I'OCT 33757-2016 IloanoHsl MIIOCKKE IEPEBIHHBIE. TEXHUUECKUE YCIOBUSI.

I'OCT P 50648-94 CoBMECTUMOCTh TEXHHUYECKUX CPEJICTB 3JIEKTPOMArHUTHAs.
VYeroitunBOCTh K MArHUTHOMY TOJIIO MPOMBIIIJIEHHON YacToThl. TexHudeckue TpedoBa-
HUSI U METO/Ibl UCTIBITAHU.

I'OCT P 51318.11-2006 CoBMECTUMOCTb TEXHUYECKHUX CPEICTB JIEKTPOMAarHuT-
Has. [IpomblniieHHbIe, HayuHble, MeaulMHckue U ObiToBbie (IIHMB) BhICOKOUACTOT-
HbIE ycTpoKrcTBa. Pagnonomexu nnaycTpuaibibele. HOpMBI 1 METOIbI U3MEPEHUM.

PJ1 34.45-51-300-97 «O0BbeM 1 HOpMBI UCIIBITAHUM 3JIEKTPOOOOPYTOBAHUS.

IIpaBuia TEXHUYECKOW DKCIUTyaTalluy JIEKTPUYECKUX CTaHIMU U cerer Pocenii-
ckoit Penepanum.

[IpaBuiia mo oxpaHe Tpyla MNpU DKCIUTyaTallMd dSJIEKTPOYCTAHOBOK (OT
24.07.2013 r. Ne 328n).

[IpaBuna TeXHUYECKON HKCILTyaTaIlMK 3JIEKTPOYCTAaHOBOK MOTpeOUTeNe.

[IpaBuna ycrpoiictsa anekTpoyctaHoBoK. Cenpmoe n3nanue. lllectoe nznanue.

HIT-001-15 O6mwme monoxeHus ooecnieueHnsi 6€30MacHOCTA aTOMHBIX CTaHITUH.

HII-031-01 HopMbI IpOEKTUPOBAHUS CEMCMOCTOMKUX aTOMHBIX CTAHIIUM.

2 TpebGoBanus 6e30MaCHOCTH

2.1 Ilpu mpoBeneHuu BceX pabOT JOKHBI BBINOJHSATHCS MpaBUia TEXHUKHU
0e30macHOCTH, ACHUCTBYIONINE HA MPEANPUSITHH, SKCIUTYaTUPYIOIIEM TpaHC(hOopMaTOpHI.
[Ipu mOArOTOBKE K SKCIUTyaTallu, MpU MPOBEICHUU TEXHUYECKOTO OOCITyKHBa-
HUS JOJDKHBI BBINMOJHATHCS «IIpaBuna ycTpolicTBa 31eKTpoyCcTaHOBOK», «IIpaBuna Tex-
HUYECKOM HKCIUTyaTallMK 3JIEKTPOYCTaHOBOK motpeodutenein» u «lIpaBuia mo oxpane

TpYJa IPH 3KCIUTyaTaluU AJIEKTPOYCTAHOBOKY.
3
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22 Tpebosanus Ge3omacHOCTH TpH TIoBepke TpaHchopmatopos — o ['OCT 8.217.

2.3 TIIPU DSKCIUIVATAIMN TPAHCO®OPMATOPOB HEOBXOIAMMO
NCKJIFOYUTh PABMBIKAHUE BTOPUYHBIX OBMOTOK!

2.4 IlpousBoactBo paboT Ha TpaHcopmaTtopax 0€3 CHATHUA HANPSHKEHUN C

NEPBUYHON LIETIN HE T0IyCKAeTCH.
3  Omnucanue u padora TpanchopmMaTopoB

3.1 Hasnauenue TpancpopmaTopoB

3.1.1 TpauncdhopmaTopsl npeHaA3HAYEHBI AJIs IEpeAady CUTHAIA U3MEPUTEIbHON
uHpopmaruu nprudopaM U3MEpPEHUs, 3alTUThl, ABTOMATHUKH, CUTHAJIN3AIUA U yIpaBIIie-
HUS, IJIs U30JIMPOBAHUA 1eNel BTOPUYHBIX COECIUHEHUN OT BBICOKOTO HAIPSIKEHUS B
ANIEKTPOYCTAHOBKAX MEPEMEHHOTO TOKa 4acTOThl 50 I,

3.1.2 Tpanchopmaropsl npeaHa3HAYeHbl Ui YCTAHOBKHM B KOMILJIEKTHBIE pac-
npeaenutenabHbie yctpoiictBa (KPY) u 3akppiThie HIMHOMPOBOIBI.

3.1.3 TpauchopmaTopsl UMEIOT KIMMATHYECKOE HCTIOJTHEHUE «Y)», KATETOPHUIO
pasMernienus 3 no 'OCT 15150 u npeaHa3HayeHbl AJisl SKCIUTyaTallid B CICTYIOIIUX
YCIOBUSIX:

- BBICOTa YCTAHOBKHU HaJ ypoBHEM Mops — He 6osee 1000 m.

[lo cormacoBanuio ¢ MOTpeOUTEIEM BO3MOXKHO U3TOTOBIIEHUE TPAHCHOPMATOPOB
71t paboThl Ha BeicoTe cBbIte 1000 M;

- BEpXHee 3HaYeHHE TeMIIepaTyphbl OKPYKAIOLIEro BO3/lyXa, C YUETOM Ieperpe-
Ba Bo3ayxa BHyTpu KPY nnu mmmuonposoga, 70 °C;

- HIDKHEE 3HAYeHHUE TeMIepaTyphbl OKPYKaIOLIEro BO3AyXa MpH IKCILTyaTalluH,
OTHOCHUTEJIbHAS BIIAXKHOCTb, JaBJIEHUE BO3yXa — coriacHo Hopmam ['OCT 15543.1;

- OKpYIKarollas cpejia HeB3PHIBOOIIACHAs, HE COZIEpKallasi arPECCHBHBIX MapOB B KOHLICHTPa-
IVSIX, PA3PYIIAOIIIX MEeTATHI ¥ m3ossiiuio (atMocdepa tuma Il mo TOCT 15150);

- pabouee MOJIOKEHHE TPAHC(HOPMATOPOB B ITPOCTPAHCTBE — JIFOOOE;

- TpanchOpMaTOpbl TpPEIHA3HAYEHBI /I OSKCIUTyaTallud B 3JIEKTPOYCTaHOBKAX, IOJ-
BEPrafoIIMXCsl BO3ICHCTBUIO TPO30BBIX MEPEHANPSHKCHHI TPU OOBIYHBIX MEpax rPO303allHThI, H

UMEIOT HOpMaJibHYI0 m30ssimio ypoBHs “0” mo ['OCT 1516.3 kmacca HarpeBoctoiikoctr “B” mo

['OCT 8865 u xnacca Bocmiamensiemoctu FH (T1T7) 1 mo T'OCT 28779;
4
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- TpaHc(hOpMATOPhl COOTBETCTBYIOT TPYMIE YCIOBUU HKCILTyatanmuud M6 1o
I'OCT 30631;

- TpaHchOopMaTOPbl CEHCMOCTONKH TIPHU BO3JCHCTBUM 36MIICTPSICCHUI WHTECHCHUB-
HOCTHIO 8 6amioB o MSK-64 mipu ypoBHE YCTaHOBKU HaJ HYJIEBOW OTMETKOM 10 70 M;

- TpaHc(opmaropsl, MpeaHa3HAaYeHHble At 1mocTaBkM Ha AC, COOTBETCTBYIOT
kiaccy 6e3onacHoctr 2H (o cormacoBanwmio ¢ 3akazunkom), 3H, 4H mo HIT-001-15 u 11
kaTeropuu ceiicmocrorikoctu no HIT-031-01;

- TpaHc(hOpMaTOpbl COOTBETCTBYIOT TPEOOBAHMSIM YCTOMUMBOCTU K 3JIEKTPO-
MarHMTHBIM MOMEXaM TPU BO3JIEUCTBUM MATHUTHOTO TOJISI MPOMBIIIJIEHHON YacCTOTHI
o ['OCT P 50648, ycranoBineHHbIM 1151 Tpynnbl ucnioianenus [V mo I'OCT 32137,

- TpaHc(hOpMaATOPHl YAOBIECTBOPSIOT HOPMaM WHIYCTPUAIBHBIX PaJIHONIOMEX,

ycranoBieHHbIM B 'OCT P 51318.11, knacc A, rpynmna 1.
3.2 TexHuyeckue XxapaKTEpUCTUKH

3.2.1 OcHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKU MTPUBEACHBI B Ta0HIIE 1.

Taomuna 1
HaumenoBanue napamerpa 3HaueHue
HomunansHOe HanpsikeHue, KB 10
Haubonpmee paboyee nanpsokenue, kKB 12
HomuHanbHas yactora nepeMeHHoro Toka, I g 50
HomuHnanbHbIi NEpBUYHBIN TOK, A:
THIJITI-10; TIOJITI-10-1 1000; 2000
] 2000; 3000;
THIJI-10; THIJI-10-1 4000: 5000
THIJITIK-10; TIOJIIIK-10-1 1000; 2000
) 2000; 3000;
THIJIK-10; THIJIK-10-1 4000: 5000
HoMuHanbHbIi BTOpUYHBIN TOK, A 5
KonudyecTBO BTOpHYHBIX OOMOTOK, IIT. 2

Knacc tounoctu Bropuunasix 00MoTok mo ['OCT 7746:

IJ11 U3BMEPEHU I

0,25;0,2; 0,5S; 0,5

TS 3aIUTHI 5P; 10P
Homunanbnas BropuuHasi Harpy3ka, B-A:
BTOPUYHOM OOMOTKH ISl U3MEPEHUI
pu cos ¢ = 1 1;2;2,5
npu cos ¢ = 0,8 (Harpy3ka HHIYKTUBHO-aKTUBHAs) 3;5;10; 15; 20

BTOPUYHONU OOMOTKHU JJIS1 3aIIATHI

npu cos ¢ = 0,8 (Harpy3Ka UHJIYKTUBHO-aKTUBHAs)

3:5;10; 15;20; 25; 30

5
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Oxonyanue Tadnauisl 1

HanmenoBanme mapamerpa 3HaueHue
KpaTHOCTB TpEeXCEeKyHIHOTO TOKAa TEPMHUECKON CTOHKOCTH 35
HomuHansHas peaebHas KpaTHOCTh BTOPUIHONW 0OMOTKH
JUTS 3aIIUTHI *, HE MEHee 25
HomunanpHbiil k03huiiueHT 6€30macHOCTH OOMOTKH JJIsI
u3MepeHuit *, He 0osee, MpH KjIacce TOYHOCTH U HOMU-
HAJIHLHOM ITEPBUYHOM TOKE:
THIJII-10 u THIJIIK-10 1000 A 26
THIJII-10-1 u THIJITIK-10-1 | 2000 A 35
Kinacc Tounoctu 2000 A 27
0,5 THIJI-10 u THIJIK-10 3000 A 30
THIJI-10-1 u THIJIK-10-1 4000 A 31
5000 A 27
THIJII-10 u THIJIIK-10 1000 A 10
THIJII-10-1 u THJITIK-10-1 | 2000 A 35
Kiacc Tounoctu 2000 A 11
0,2; 0,5S THIJI-10 u THIJIK-10 3000 A 30
THIJI-10-1 u THIJIK-10-1 4000 A 31
5000 A 27
THIJITI-10 w THIJITIK-10 1000 A 10
THIJITI-10-1 u TIIJITIK-10-1 | 2000 A 14
Kinacc Tounoctu 2000 A 11
0,2S THIJI-10 m THIJIK-10 3000 A 12
THIJI-10-1 u THIJIK-10-1 4000 A 1
5000 A

[Ipnmeuanus

1 * 3HayeHHs] HOMUHAJIBHOW MpeAETbHON KPATHOCTH BTOPUYHONW OOMOTKH JIJIsl 3aIIMTHI U HO-
MUHAJIBHOTO KO3 uIrenTa 6e30MacHOCTH MPUOOPOB BTOPUUHON OOMOTKH JIJIs1 H3MEPEHUI
MPUBECHBI P MAKCUMAIbHBIX 3HAYEHUSX HOMUHAIBHON BTOPUYHOIN HArPy3KH.

2 Ha3HaueHue BTOPUYHBIX OOMOTOK, KJIACCHI TOUHOCTH, 3HAUE€HUSI HOMUHAIBHBIX BTOPUYHBIX
Harpy30K, HOMUHAJIBHOHN MpeneabHON KPaTHOCTH BTOPUYHBIX OOMOTOK JIJIsl 3aIIMTHI M HO-
MUHAJIBHOTO KO3(duimeHTa Oe30MacHOCTH MPUOOPOB BTOPUYHBIX OOMOTOK  JJIS
U3MEPEHUHN YTOYHSIOTCS B 3aKase.

3 Kpome ki1accoB TOUHOCTH, YKa3aHHBIX B Tabnuie 1, rapaHTUpOBaHBI KJIACCHI TOYHOCTH MPU

MOBBIILIEHHBIX HAarpy3Kax, yKa3aHHbIX B TaOuuIe 2.
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Tabmnuma 2
BropuuHnas Harpyska
Bua BTopruHON 0OMOTKH B KJIacce TOUYHOCTH, B-A
1 3
N3mepurenbHas 30 50
3amuTHas 60 75

3.2.2 Haubonpumuii pabounii NepBUYHBINA TOK MPUBEEH B Ta0IHIIE 3.

Ta6muma 3
HomunanbHbIi Haubonbmmii pabounii
MEPBUYHBIN TOK, A MEPBUYHBIN TOK, A
1000 1000
2000 2000
3000 3200
4000 4000
5000 5000

3.2.3 PacuerHble 3HaYEHUSI CONPOTUBIIEHUS BTOPUYHBIX OOMOTOK MOCTOSSHHOMY

TOKY MpPUBEACHBI B TaOuIIe 4.

Ta0muna 4
ComnpoTuBieHre 0OMOTOK
. Howmep
HomuHaneHbIi#i - MOCTOSTHHOMY TOKY, OM
NEPBUYHBINA TOK, A o 6113/IOTKI/I THIJITI-10, (10-1); THIJI-10, (10-1);
THUIK-10, (10-1) | THIJIK-10, (10-1)
Nel
1000 Nod 0,21
Nel
2000 Nod 0,44 0,36
Nel
3000 Nod 0,54
Nel
4000 Nod 0,75
Nel
5000 Nod 0,99

3.2.4 PacueTHbl€ 3HaYEHUSI HOMUHAIBHOW NMPEAEIbHON KPATHOCTU BTOPUYHBIX
0OMOTOK 151 3aIIUThI B 3aBUCUMOCTH OT HOMUHAJIBHOM BTOPUUYHOM HAarpy3KH NMpuBee-

HbI B IPUJIOKEHHUH A.
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3.3  VYcrpoiicTBO

3.3.1 TpanchopMaTopsl BEIMOJHEHBI B BUAEC IIMHHON KOHCTpYKIMH. Tpancdop-
MaTOPbI COJIePKaT MArHUTOIIPOBOIbI U BTOPUYHBIC OOMOTKH.

3.3.2 Ponb nmepBUYHOM OOMOTKH BBITIONHSET IIMHA MMHOTIpoBo1a nin KPY.
Tpanchopmaropsl kpenstes K muHe. st 3Toro B okHe TpaHCPOopMaTOPOB UMEIOTCS
JIBa BBICTYTIA, Ye€pe3 KOTOPHIE MPOXOIAT IIMIIBKH, TIPU MTOMOIINA CKOO KPETsIue
TpaHc(opMaTOphl K TOKOBEAYIIEH IITHHE.

3.3.3 Kaxnas BTopuyHas 0OMOTKa HaXOJIUTCSI HA CBOeM MarHuTonpoBoje. O0-
MOTKA, MpeHA3HAYCHHAs I U3MEPEHUS U yUueTa dJIeKTPOdHeprun, 00o3Havaercs Nel;
00OMOTKA /I MUTaHUS TeNel 3aluThl, aBTOMATUKH, CUTHAJIM3AIMU U yIpaBiIeHus - No2.

[Tpu ucnonuenuun tpanchopmaropon 10P/10P 0b6e BropuuHbie 0OMOTKY IIpETHA-
3HAYEHBI JJIs 3aIIHUTHI.

3.3.4 TIlpu 3aka3e TpaHcHOPMATOPOB C HECTAHJAPTHHIM HAOOPOM KaTyIIEK 10
KJIacCaM TOYHOCTH, Ha3HauYeHHuEe OOMOTOK yKa3aHbl B TTACMIOPTE HA U3/IeTHe U Ha Ta0-
JINYKE TEXHUYECKHUX JAHHBIX.

3.3.5 OOMoTKH TpaHC(HOPMATOPOB 3ATUTHI SIMTOKCUTHBIM KOMIIAYHIOM, 4TO 00ec-
MEYMBACT ICKTPUUECKYIO H3O0JIAIMIO U 3alTUTy 0OMOTOK OT IPOHUKHOBEHHS BJIard U
MEXaHUUYECKUX TTOBPEKICHUM.

3.3.6 T'aGaputHble, yCTaHOBOYHBIE, IPUCOCTUHUTEIBHBIC Pa3Mephl U Macca

TpaHchOpMaTOPOB MPUBEACHBI B MPUIIOKEHUH b.
3.4  MapkupoBka

3.4.1 Croponsl TpaHC(hHOPMATOPOB, COOTBETCTBYIOIINE JIMHEHHBIM BHIBOJIAM
MePBUYHON 11eTH, 0003HaueHbI «JI1» 1 «JI2».

BrIBOIBI BTOPpUYHOM 0OMOTKH /17151 M3MepeHnii o0o3HavdaroTes « 11U 1» u « 112,
o0OMOTKH Ut 3amnThl — « 21U 1» 1 «21U2».

MecTto, K KOTOPOMY JOJKEH ObITh IPUCOEANHEH ITPOBOAHUK, COSTUHSIONINN
MIMHY ¢ PKpaHoM, o0o3HadeHo «I1I».

3.4.2 Ha tpancdopmaropax umeercs Tabnuka TEXHUYECKUX JAHHBIX C MPEIy-

HpC)KI[aIOIHCﬁ HAAIIUCBIO O HAIMPSXKCHHWH HAa Pa30MKHYTBIX BTOPUYHBIX 00OMOTKaX.
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4 Oxcmuiyaranusi TpaicopmaTopos

4.1 TloaroroBka TpaHc(OpMATOPOB K IKCILTyaTalluU

4.1.1 Tlpu ycranoBke TpaHCHOPMATOPOB B JICKTPUUECKHI ammapat JOJIKHBI
OBITH TTPOBE/ICHBI:

- ylajeHue KOHCEPBUPYIOLIEH CMa3K/ U OYUCTKA TPaHC(HOPMATOPOB OT IBLIU U
I'PSI3U CyXOM BETOLIBIO, HE OCTABIISIONIEH BOPCA NI CMOYEHHOM B YaUT - CIIUPUTE
I'OCT 3134,

- BHEIIHWM OCMOTP ISl IPOBEPKH OTCYTCTBUS TPEIIHH U CKOJIOB U30JISLIMH,
KOPPO3HH Ha METAJUIMYECKUX JIETANIAX;

- COEIMHEHUE MPOBOJHUKOM (HE BXOJAILIUM B KOMIUIEKT [TIOCTABKHU TpaHCchop-
MaTOPOB) IIMHBI TOKOIIPOBOA C KOHTAKTOM 3KpaHa TpaHC(HOpMaTOpOB, UMEIOIIUM Map-
KUPOBKY «I1I».

4.1.2 Ilpu pazMeleHuH TpaHCHOPMATOPOB JTOJIKHBI OBITH COOIIOAECHBI CIEAYIO-
1I1€E yCIIOBUS:

- BHYTPEHHHUH AMaMETp KO)KyXa IMIMHOIPOBOJAA JOJKEH ObITh HE MeHee 450 MMm;

- mpu yctanoBke B KPY paccrosiaue mexay ocsimu (pa3 10KHO OBITH HE MEHEe
480 MM JUIs1 HOMUHAJIBHBIX MTEPBUYHBIX TOKOB 70 2000 A BKIIFOUUTEIBHO U HE MEHEE
800 MM 1719 OCTaJIbHBIX;

- BO BCEX CIy4asiX paccTOSHUE OT TpaHC(HOPMATOPOB J0 3a3eMJICHHBIX YacTei
JOJKHO ObITh HE MeHee 50 MM.

4.1.3 Ilpu ycTtaHoBKe TpaHC(HOPMATOPOB JIOJKHBI OBITH COOIIOAECHBI CIEAYIONINE
YCIJIOBUSI IPUMEHEHHS:

- THIJII-10 npuMeHsieTcsl B LIMHOMPOBOAE HA MAKETE MIOCKUX IIWH;

- THIJI-10 mpumeHsieTcst B LIMHOMPOBOJIE HA KOPOOUATOI MINHE;

- THIIIIK-10 npumensiercs B KPY Ha nakere MioCKuX LIWH;

-  THIJIK-10 nmpumensiercst B KPY Ha kopoGuaToii mmHe;

- THIJIII-10-1, TIIJI-10-1 npumeHsieTcss B LIMHONIPOBO/IE HA KPYIJION IIHMHE;

- THIJIIK-10-1, THIJIK-10-1 npumensiercst B KPY Ha kpyrioi muHe.
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4.1.4 ]JlomxHBI OBITH TPOBEICHBI UCTIBITAHUS B 00BbEME, YCTAHOBIICHHOM TIPE/I-
MPUATHEM - U3TOTOBUTENEM AJIEKTPUUYECKOTO anlapaTta 1 HOPMaTUBHOM TOKYMEHTALIM-
€M1 Ha armapar.

MeTtoas! ncnsiTannii TpanchopmMaTopoB A0KHBI cooTBeTcTBOBAaTH ['OCT 7746.

[Ipu ucnpiTanusIX TpaHcHOPMATOPOB, 10 YCTAHOBKH B amnmnapar Wid B €ro cocTa-
BE, IOMyCKAaeTCs OAHOKPATHOE UCTIBITAHUE JICKTPUUECKOM H30JILUU TpaHchopmarto-
POB HaNpPsSHKEHUEM MTPOMBIIUIEHHONW 4acTOThl 42 kB B Teuenue 1 MuH.

B ocTanbpHBIX Cily4asx UCHBITATEIbHOE HAMPSYKEHUE TEPBUYHON OOMOTKHU AOJIK-
HO cocTaBiATh 37,8 kKB npu BeAEpKKE BpeMEHH — | MUH.

4.1.5 IlnomOGupoBaHUE BHIBOJIOB BTOPUUHON M3MEPUTEILHON 0OMOTKHU MTPOU3BO-

JUTCSI TIOCJIE MOHTa)Ka BTOPUYHBIX COSTMHEHUHN YITOJHOMOUYEHHOM Ha 3TO CIIYKO00i1.
4.2  DkcmulyaTallMOHHbIE OTPAHUYEHUS

4.2.1 DxkcmiyaTanusi TpaHCPOPMATOPOB OJKHA TPOU3BOJAUTHCS B COOTBET-
ctBuM ¢ «IIpaBunamm yCTpouCTBa 3IEKTPOYCTAaHOBOKY, «lIpaBriiaMu TEXHUYECKOM DKC-
IUTyaTally 3JeKTPOYCTaHOBOK NOoTpeduTenein», «IIpaBuiaMu TeXHUYECKON IKCILTyaTa-
UM JIEKTPUYECKUX CTaHUMM U ceteil Poccuiickon Denepanum.

4.2.2 Haubonbiuee pabouee HaNpsHKEHUE, BTOPUYHBIE HATPY3KHU U TOKH KOPOT-
KOT'0 3aMbIKaHUs HE JIOJKHBI PEBBINIATh 3HAYECHUM, YKa3aHHbIX B 3.2.1.

4.2.3 HaubGonbimmii pabounii EpBUYHBIN TOK HE TOJDKEH MPEBHINIATH 3HAYCHUH,
YKa3aHHBIX B 3.2.2.

4.2.4 JlomyckaeTcsi KpaTKOBpeMEHHOE, He 0oJiee 2 4 B HEJIEIO0, TTOBBIIIIEHUE Mep-
BUYHOTO ToKa Ha 20 % 10 OTHONICHHIO K HAUOOJIbIIIEMy pabodyeMy IEPBUIYHOMY TOKY.

42.5 KauecTBo 371eKTpOSHEPIvH T0IDKHO COOTBETCTBOBATH TpeboBanmsiM ['OCT 32144.

S  IloBepka Tpancopmaropos

5.1 Tpanchopmaropsl Toka nmopepstorcs B coorBeTcTBuu ¢ 'OCT 8.217. UH-

TepBaJ MEXy nHoBepkamu 16 jer.
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6 Texnuueckoe 00CIy:KUBaAHHE

6.1 Ilpu TexHUYECKOM OOCTY>KMBAHUM MPOBOJISATCS CJICIYIOMINE paOOTHI:

- Oo4YHCTKa TpaHc(opMaTopa OT MBLIU U TPSI3H;

- BHEIIHUW OCMOTp TpaHchopmaTopa Jjisi MPOBEPKHU OTCYTCTBUS HA TIOBEPXHO-
CTU U30JISILIMU TPELIMH U CKOJIOB;

- TIpoOBepKa KperuieHus TpanchopmaTopa;

- MOpOBEpKa HAJIC)KHOCTU KOHTAKTHBIX COCAMHECHUH;

- HCTBITaHUS, 00bEM M HOPMBI KOTOPBIX ycTaHoBJeHbl PJ] 34.45-51-300-97.

Metonbl ucnbITaHU — B COOTBETCTBUM C «lIpaBuiamMu TEXHUUYECKON DKCIUTyaTa-
MU DJIEKTPUYECKUX CTaHUUMN U ceTer PDy» U ¢ yu4eToM JIOMOJHUTENIbHBIX YKa3aHUN Ha-
crosmero PO.

6.2 PaboThl MO0 TEXHUYECKOMY OOCITYXKHUBAHHUIO CIEAYET MPOBOJIUTH B CPOKH,
YCTaHOBJICHHBIC /ISl YCTPOMCTBA, B KOTOPOM DKCILTyaTUPYIOTCS TpaHCPOPMAaTOPHI.

6.3 VYkazaHus ¥ pEeKOMEHAAIMU MO METOJIaM MPOBEJICHHS UCIIBITAHUN U OLICH-
K€ UX PE3YJIbTATOB:

- TOpH MPOBEICHUMU HCHBITAHUN 3JIEKTPUUYECKONW MPOUYHOCTU W3OJALIMU MEPBUY-
HOW OOMOTKHM HaNpPsDKEHHE MPUKIIAIBIBACTCS MEXTY IMWHOW WA AJIEKTPOJOM, €€ UMU-
TUPYIOIIUM, U 3aKOPOYCHHBIMHU U 3a3€MJICHHBIMH BBIBOJAMU BTOPUYHBIX OOMOTOK;

- TPW UCTBITAHUU U30JSIITUN BTOPUIHBIX OOMOTOK HAIPSKEHUE MPUKIIATHIBACT-
Cs K COCIMHEHHBIM BMECTE BBIBOJIaM KaXKJI0H M3 OOMOTOK IIPH 3aKOPOUYCHHBIX M 3a3€M-
JICHHBIX BBIBOJAX JPYTrOi OOMOTKH;

- TpU U3MEPEHUH COTMPOTUBIICHUS U3OJIAIMA OOMOTOK METAOMMETpP TPHUCOSTH-
HAETCS TaKUM >K€ 00pa3oM, KaK HCIBITATEIbHBIA TpaHCchOpMaTOp MNPH HCIBITAHUU
ANEKTPUUYECKON MPOYHOCTHU U3OJISALINH;

- HW3MEpeHHE TOKa HaMarHWYWBAHUS BTOPUYHOW OOMOTKH JJISl 3AIUTHI JOJIKHO
MIPOU3BOJIUTHCS MIPU 3HAUCHUSAX HANIPSKEHUM, YKa3aHHBIX B TaOIUIIE 5;

- pacyeTHOE HamNpspDKEHUE ISl MpoBepkHu Kod(duimenTa 6€30macHOCTH mpudo-
POB OOMOTOK JJIs1 ©BMEPEHUS TIPUBEJICHO B TabmuIie 6;

- pacyeTHOE 3HAYEHUE HaIpPSHKEHUs Uil CHATHUS BOJIBT-aMIIEPHOM XapaKTepu-

CTHKH OOMOTOK JUIsl U3MEPEHUs IPUBEIEHO B Tabnuie 7,

11
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- JUI1 U3MEpPEHUs] TOKOB HAMarHWYMBaHUS K UCTIBITYEMON BTOPUYHON OOMOTKE,
IpU Pa30MKHYTOM NEPBUYHON LIENH, IPUKIAIbIBACTCS HAIPsDKEHHUE, YKa3aHHOE B Taod-
aunax S, 6 u 7. [Ipu 3T0M 10JKEH HCTIOIb30BaTHCS BOIBTMETP 3P(PEKTUBHBIX 3HAUCHUI

kjacca TouHocTH 0,5 ¢ BXOAHBIM conpoTuBiieHHeM He MeHee 10 MOwm.

Ta0Omuma 5
Tun TpanC(I)OpMaTOpEl " PacueTtHoe HanpspkeHue™, B
HOMMHAJIbHBII IEPBUYHBIN TOK, A
THIJII-10 u TIIJITIK-10 1000 183
THIJITI-10-1 n TIIJITIK-10-1 2000 218
2000 207
THIJI-10 n TIOJIK-10 3000 240
THIJI-10-1 u THIJIK-10-1 4000 240
5000 268
[Tpumeuanue - * IIpn MakCUMaJIbHOM 3HAYEHUU HOMUHAJILHOW BTOPUYHON HATPY3KH.
Tabnuua 6
PacuetHoe nanpsbkenue™, B,
Tun Tpanchopmartopa u
HOMUHAJIbHBIN IEPBUYHBIN TOK, A LU
’ 05 | 058 ] 02 [ o028
THIJII-10 u TIIJITIK-10 1000 | 128 50
THIJII-10-1 n TIJITIK-10-1 2000 215 | 85
2000 | 153 | 60
THIJI-10 n TIIJIK-10 3000 200 78
THIJI-10-1 u THJIK-10-1 4000 237 85
5000 238 91
[Tpumeuanue - * IIpn MakCUMaJIBLHOM 3HAYEHUU HOMUHAJILHOW BTOPUYHOM HATPY3KH.
Ta0mura 7
Tun TpanC(I)OpMaTOpEl u KI186e TOUHOCTH PacueTtHoe
HOMMHAJIbHBII IEPBUYHBIN TOK, A Hanpsbkenue, B
THIJII-10 u TIIJITIK-10
THIJITI-10-1 n THJITIK-10-1 1000-2000 0.25: 0.2: 0.55: 0.5 4,5
THIJI-10 u TIOJIK-10 2000 T e
THIJI-10-1 n TIJIK-10-1 3000-5000 50

3HAYEHUSI UCTIBITATENIbHBIX HAMPSHKEHUM Ul TPOBEICHUS MCIIBITAHUM AJIEKTpUYe-
CKOW TIPOYHOCTH M30JISIUH MIEPBUYHON U BTOPUUHBIX OOMOTOK, COIPOTUBIICHUS U30JIALIUU
OOMOTOK M M3MEpEHHbIE 3HAUEHUS TOKOB HAMarHWYMBAaHHs BTOPUYHBIX OOMOTOK MpU
HaNpsLKEHUSIX, IPUBEACHHBIX B TAONMUIIAX S5 U 7, yKa3bIBalOTCS B ACTIOPTE HA U3JIEITHE.

6.4 Tpanchopmaropbl HEpeMOHTONPUTOAHBI. [IpU HECOOTBETCTBUU TEXHUYE-
CKHX MapameTpoB TpaHchopmaTopoB HacTosiemy PO, TpancdopmaTopbl HEOOX0AUMO

3aMCHUTbD.
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7  TpeOGoBaHusl K MOATOTOBKE NEPCOHAJIA

7.1  Tlpu ycranoBke TpancopmatopoB B KPY paGoThl H0MKHBI TPOBOAUTHCS
noJl pykoBojacTBoM U HaOmonenueM UTP paGounmu, oOydeHHBIMH BBIMOJHEHHUIO He-
00XOUMBIX OTepaluii 1 UMEIOITMMH KBATU(PUKAIIMOHHBIN pa3ps He HUXKe 3.

7.2  Ilpu TeXHHMYECKOM OOCIYy>KMBAaHWUU TpaHCPOpMaTopa W MPOBEIECHUU €0
UCTIIBITAHUN pabOThl OJKHBI MPOBOAUTHCA OOYYEHHBIM IEPCOHAIOM, MPOLIEAIINM
CIIELIMAJIBHYIO MMOJATOTOBKY U CTaXKUPOBKY U JOIMYLIEHHBIE K MPOBEICHUIO UCTIBITAHUN B
JIEUCTBYIOIIEN SJIEKTPOYCTAHOBKE.

bpurana, npoBoasias uCnbITaHUE, TOJHKHA COCTOATh HE MEHEE YEM M3 JIBYX 4Ye-
JIOBEK, U3 KOTOPBIX MPOU3BOJUTEIL PA0OT AOHKEH UMETh KBATU(PUKALUOHHYIO TPYIIITY

1o 3eKkTpobe3onacHocT He HIke [V, a octanpHbie wieHsl Opuraasl — He Huxe I11.

8  VYmnakoska. XpaHenue

8.1  Tpanchopmaropsl OTHPABIAIOTCS C MPEIIPUATHS - U3TOTOBUTENS B Tap-
HBIX SIUKAX WM KOHTEHHEpax.

8.2  Ilpu xpanenuu TpancopmMaTopoB 0€3 Tapbl JOJIKHBI ObITH IPUHATHI MEPHI
MIPOTHUB BO3MOXKHBIX TIOBPEIKICHUH.

8.3  Jlo yctaHOBKHM TpaHC(HOpPMATOPHI JOJKHBI XPAHUTHCS B YCIOBHUAX, COOT-
BeTCTBYIOIIMX yciaoBusaM xpanenus 2 'OCT 15150.

8.4  Cpox 3amuThl TpaHnchopMaTopoB 6€3 MepeKOHCEePBAIIUN, COCTABIISICT OJIUH
roJi. Cpok ucumcisercs oT AaThl KOHCEPBAIMU, YKA3aHHOW B MMAaCIOPTe HA U3/eIIHE.

[lo ucTeueHrnr yKa3aHHOTO CPOKa METAIUIMYECKME YaCcTU MOMAJIeKAT MepeKoHCcep-
BallM C MPEABAPUTEIBHBIM yAAJIICHUEM CTapoil KOHCEpBAIMOHHOW cMa3ku. KoHcepsa-
uuto npoBoauth o 'OCT 9.014 macnom K-17 I'OCT 10877 uiu npyruM METOAOM M3
npenycmotpersbix 'OCT 23216.

8.5 Ilpum xpanenuu TpanchopmaTopoB HEOOXOAMMO M30€TaTh PE3KOW CMEHBI

TEeMIIepaTyp, 0COOEHHO PE3KOTO OXJIaXKICHHUS.

9 TpancnopTupoBanue

9.1 TpaucnoptupoBaHue TpaHC(HOPMATOPOB BOZMOKHO JIOOBIM 3aKPBITHIM BH-

JIOM TpaHcnopTa B ycioBusix TpancnoptupoBanus K 'OCT 23216.
13
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9.2 JlomyckaeTcsi TpaHCIIOPTUPOBAHUE TPaHCHOPMATOPOB O€3 MHIUBUIYaAJb-
HOW YIaKOBKM B KOHTE€MHEpax M 3aKphIThIX aBTOMalMHax. [Ipu aTtom Tpanchopmartopsl
JIOJKHBI OBITh KECTKO 3aKPEIUJICHBI IEPEBIHHBIMUA OpyCKaMU, WIH C MIOMOIIBIO APYTUX
CPEIICTB Ha MECTE YCTaHOBKHU C 3a30poM He MeHee 10 MM Mexny TpaHchopMaTopaMu.

9.3  TpaHcnopTupoBaHHE B caMoJIeTaX JOJKHO IMPOU3BOJUTHCS B OTaIlJIMBac-
MBIX T€PMETHU3UPOBAHHBIX OTCEKAX.

9.4 Ilorpy3ky, JOCTaBKy U BBITPY3KYy TpaHC(OPMATOPOB PEKOMEHAYETCS MPO-
U3BOJUTH C YKPYIIHEHHEM I'PY30BBIX MECT — B TPAHCHOPTHBIX Makerax. /i nmakeTupo-
BaHMs IPUMEHSTH JiepeBaHHbIE ToA10HbI 10 'OCT 33757.

9.5 Ilpu TpaHCIIOPTUPOBAHUU JOJKHBI OBITH MPUHATH MEPHI POTUB BO3MOXK-
HBIX MOBPEXKICHUM.

9.6 Kiumartnueckue (akTopsl IpU TPAHCIOPTUPOBAHMU JOJKHBI COOTBET-
cTBOBaTh ycsoBusam xpanenus S 'OCT 15150.

9.7 Ilpu TpaHCHOPTUPOBAHUHU TPAHCPOPMATOPOB HEOOXOTUMO H30EraTh pe3-
KO CMEHBI TEMIIEPATYpP, OCOOEHHO PE3KOI0 OXJIaKICHUS.

9.8 Tlogpem u mepememnieHrne TpaHCcHOPMATOPOB CIEAYET OCYIIECTBISTH CO-

IJIACHO CXEME CTPOIIOBKH, IPUBEAECHHON B IPUIIOKEHUH B.

10 Yrunamzanus

10.1 Ilpu TpaHCIOPTUPOBAHUHU, XPAHEHUH, HKCILUTyaTallMd, UCIBITAHUU U yTH-
JIU3alud  TpaHcPOpMATOpbl HE MPEACTABISIIOT Bpeaa AJid OKPYKaloIled cpenbl U
310POBbS YEJIOBEKA.

10.2 Tlocnme okoHYaHHS CpOKa CIIy>KOBbI TpaHCPOPMATOPHI MOJJIEKAT CIHCAHUIO
U YTUJTU3ALIHH.

10.3 Ilpu yTunu3anuu JOHKHBI ObITH BHIIIOJIHEHBI CIEAYIOUINE PEKOMEHAAIINH:

- METaJUIMYECKHE COCTaBHBbIE YACTH TpaHC(HOPMATOPOB (Meb, CTalb AJIEKTPO-
TEXHUYECKasi U KOHCTPYKIIMOHHASA), BEICBOOOKICHHBIE MEXAHUUECKUM MYTEM, JOJKHBI
OBITH CAAHBI HA MIPEANPUITHS 110 IEPEPAOOTKE IIBETHBIX U YEPHBIX METAIIOB;

- (parMeHThl JUTON M3OJSIIIUU, KAPTOH U JPYrHUe U30JIALMOHHBIE MaTepUabl

JOJIXKHBI OBITH OTIIPABJICHBI HA IMOJIUMTOH TBCPABIX OBITOBBIX OTXOJ0B.
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[Tpunoxenue A
(cmpaBOYHOE)

PacuerHbie 3HaYCHNST HOMUHAIBHON TIPEICITIbHON KPATHOCTH BTOPUIHBIX OOMOTOK JIJISI
3alUThI B 3aBUCUMOCTH OT HOMUHAJIbHOW BTOPUYHOUN HArpy3Ku
B Ki1accax Tounocta SP u 10P.

Tabomura A.1
Homunanenas
BTOPHUYHAS 3 5 10 | 15 | 20 | 30 | 40 | 50
Tun Tpancdop- Harpyska, B-A
Maropa Koaddunment I
OMUHaJIbHAs TpeieTbHas KPAaTHOCTh
TpaHchopmMaru
THIJIII-10
TIUUIIK-10 1000/5 85 | 72 | 52 | 40 | 33 19 | 16
THIJITI-10-1
TIIITK-10-1 2000/5 75 | 69 | 58 | 50 | 44 24 | 24
2000/5 64 | 57 | 45 | 38 | 32 20 | 17
25
THIJI-10
THUIK-10 3000/5 54 | 51 | 44 | 39 | 35 23 | 21
THIJI-10-1
TITK-10-1 4000/5 39 | 37 | 33 | 30 | 27 19 | 17
5000/5 35 | 34 | 31 | 29 | 27 21 | 19

15
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IIpunoxenue b
(obs13aTeIBLHOE)

['abGapuTHBIE, yCTaHOBOYHBIE, TPUCOSTNHUTEIHHBIE pa3MEPhI
u Macca Tpancopmaropos Toka TIIJI-10

y A 2
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Preyrox B3 O Bnredt 5 e Tpare dopeat op op

roga THIJITTE-10, TITJIE-10, ooT ameHOe b,
__[1 min preyror 5.1 s THTJTITR-10-1, TITITE-10-1,

OCTABHOE CIL. pecyHOoE B2

Pracyror B2 O furedt 5 rg Tpasc dopraaT op os
Toxa TIHIJI-10-1, TOIMII-10-1.
D cTameHOe O pHCVHOE B .1

Tabnuna b.1
Tun Pazmepsl, MM
Tpancopmaropa B C D d a Macca, kr | Puc.
L 51
TILUI-10-1 300 | 110 | 195+2 49 )
TIJIIK-10-1 ] ) 5.2,B.3
THIJI-10 51
40 135
THIIK-10 b.1,B.3
TIUI-10-1 ] _ 350 | 175 | 18142 52 5>
THIJIK-10-1 b.2,B.3
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Ilpunosxerne B
(obs13aTeIBLHOE)

Cxema ctpomnoBku Tpanchopmaropos Toka THIJI-10
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