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Hacrosiiee pykoBocTBO 1o 3kcrutyatanuu (PD) cogepxut cBeieHHs 0 Ha3HAYeHUH,

KOHCTPYKITUH, XapaKTEPUCTUKAX H3MEPUTEIbHBIX TpaHcpopmaTopoB Toka TILJI-15 | (B
JabHEUIIIEM HMEHYEeMbIe «TpaHc(opMaTophl»), MpeAHAa3HAUYCHHBIX IS BHYTPHPOCCH-
CKHMX TIOCTaBOK, JJig aTOMHBIX cTaHui (AC) u ykazaHusi, HeOOX0AUMbIE JJIsSI TPABUIILHOMN

WX DKCIUTyaTallUH.
1 HopmaTuBHBIE CCHIIKHU

1.1 B nHacTosIEeM PYKOBOJCTBE IO 3KCIUTyaTallud UCIIOJIb30BaHbl CCHIJIKMA Ha Clie-
IOYIOIINE CTAaHAAPTHI:

I'OCT 8.217-2003 T'CHU. Tpancdhopmatopsl Toka. MeToanuka MNOBEPKH.

I'OCT 9.014-78 EC3KC. BpemeHHass npOTUBOKOPPO3MOHHAS 3amuTta uzaenuid. O0-
e TpeboBaHusl.

I'OCT 1516.3-96 DnextpoobopyaoBaHHE MEPEMEHHOTO TOKAa Ha HAMpPsHKEHUS OT 1
10 750 kB. TpeboBaHuUs K AIEKTPUUECKON TPOUHOCTH U3OJISALIHH.

I'OCT 7746-2015 TpanchopmaTtopsl Toka. OOIIHE TEXHUIECKUE YCIOBHSI.

I'OCT 8865-93 CucremMsl 35IeKTpUYECKON M30Auu. OlleHKa HarpeBOCTOMKOCTH U
KJ1accuukanus.

I'OCT 9920-89 DnekTpoyCTaHOBKHM MNEPEMEHHOrO TOKA HA HAMNPSIKEHUE OT 3 N0
750 xB. JInvHa yTH YTEYKU BHEIIHEN U30JISLIMH.

I'OCT 10877-76 Macno xoHcepBaumoHHoe K-17. TexHnueckue ycnoBusi.

I'OCT 15150-69 Marmunsl, npuOopsl U Apyrue TexHudeckue uzaenus. cnoaHenus
JUTSL pa3IMYHBIX KIMMATUYECKUX pailoHOB. Kareropuu, ycinoBHs 3KCIUTyaTalllid, XpaHEHUS
Y TPAHCIOPTUPOBAHUS B YACTU BO3JECHCTBUS KIMMATUYECKUX (DaKTOPOB BHEILIHEW CPEIbI.

I'OCT 15543.1-89 U3znenust 3M€KTPOTEXHUYECKUE U IPYTHE TEXHUYECKUE U3IECITUS.
OO0mue TpeOoBaHUSI B YACTU CTOMKOCTH K KJIMMATHUYECKUM BHEUIHUM BO3JEHCTBYIOIIMM
dbakTopam.

I'OCT 23216-78 H3znenusa 3A€KTPOTEXHUYECKHE. XPaHECHHE, TPAHCIOPTUPOBAHME,
BpEMEHHAs MPOTUBOKOPPO3MOHHAS 3alluTa, yrakoBka. O0mue TpeOoBaHUsI U METOJbI HUC-
MIBITAHUM.

I'OCT 28779-90 Martepuanbl 31€KTpOU30JALMOHHBIE TBEpible. MeToabl onpeene-

HUA BOCIINIAaMCHACMOCTH 110/ BOBHCﬁCTBHCM HCTOYHHUKA 3aKUT'aHUA.
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I'OCT 28856-90 M3onsTOpHl TMHEHHBIC TTOBECHBIE CTEP)KHEBBIE MoJuMepHbIe. O0-

[I1e TEXHUYECKHUE YCIOBUSI.

I'OCT 30631-99 OOmue TpeOoBaHMs K MallMHaM, Npudopam U JIPYyruM TEXHHUYE-
CKHMM H3/IeJIUAM B YaCTH CTOMKOCTU K MEXaHMYECKUM BHEUIHUM BO3JEHCTBYIOIUM (aKTO-
paM TpH IKCILUTyaTalHH.

I'OCT 32137-2013 CoBMECTUMOCTh TEXHUYECKUX CPEICTB AJIEKTpOMarHutHas. Tex-
HUYECKUE CPEJICTBA ISl aTOMHBIX CTaHIui. TpeGoBaHUA U METObI UCTIHITAHU.

I'OCT 32144-2013 Dnexrpuueckas 3Heprusi. COBMECTUMOCTh TEXHUUECKUX CPEJICTB
ayeKTpoMarHuTHas. HopMbl kauecTBa 3JIEKTPUUECKOM PHEPTUU B CUCTEMaX 3JIEKTPOCHAO-
YKEHUS 00I11eT0 Ha3HAYCHUS.

I'OCT P 50648-94 CoBMECTUMOCTh TEXHUYECKHUX CPEACTB BJIECKTPOMATHUTHAS.
Y cToMYrBOCTh K MATHUTHOMY TIOJTIO TPOMBIIIUIEHHONW YacTOThI. TeXHUYECKUE TPeOOBAHUS
Y METOJIbI UCITBITAHUI.

I'OCT P 51318.11-2006 CoBMECTUMOCTh TEXHUYECKUX CPEACTB ANEKTPOMArHUTHAS.
[TpombiniuieHHbIe, Hay4yHble, MemunuHckue u ObiToBhie (ITHMB) BbicOKOUYacTOTHBIE
ycTpoiicTBa. Pannonomexu nnaycrpuaibibie. HOpMbI 1 METOIBI U3MEPECHMUIA.

P/1 34.45-51-300-97 O6beM 1 HOPMBI UCTIBITAHUN IEKTPOOOOPYAOBAHUSI.

CTO 34.01-23.1-001-2017 O6beM 1 HOPMBI HCTIBITAHUM STIEKTPOOOOPYIOBAHUS

[IpaBuiia TEXHUUYECKOW IKCIUTYyaTallUM AJIEKTPUUYECKUX CTAHLMU U ceterl Poccuiickoi
denepanum.

IIpaBuna 1o oxpaHe Tpyda TpU  OBKCIUTyaTallud  SJIEKTPOYCTAHOBOK  (OT
15.12.2020 1. Ne 903#).

[TpaBuna yctpoiicTBa 3J1€eKTpoycTaHOBOK. CenbMO€E U3/IaHHE.

[IpaBuna TeXHHYECKOW SKCIUTyaTaIlMU YJIEKTPOYCTAHOBOK MOTPEOUTEIEH.

HIT-001-15 OGmue nonoxeHus: odbecrnedenust 0€30mMacHOCTH aTOMHBIX CTAHITHM.

HIT-031-01 Hopmbl mpoeKTUPOBAHUS CEMCMOCTOMKIX aTOMHBIX CTAHITHM.

2 TpeGoBanus 6€30MaACHOCTH

2.1 Ilpu npoBeaeHUH BceX paldOT JOJKHBI BBINOJHATHCS MpaBUiIa TEXHUKH Oe€3-

OMACHOCTH, JIEUCTBYIOIIKE HA MPEAIPUITUH, IKCIUTYyaTUPYIOIIEM TpaHC(POPMATOPHI.
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IIpy nmoAroToBKe K HSKCIULyaTallMM U IPOBEAECHUHM TEXHUYECKOTO OOCITYKUBaHUS

JOJDKHBI BBITIONTHATHCS «[IpaBuiia ycTpoiicTBa 3eKTpoycTaHOBOK», «lIpaBuna mo oxpane
TpyJa MpHU SKCIUTyaTalluy 3JIEKTPOYyCTaHOBOK» U «lIpaBuia TeXHMUECKOM 3KCIUTyaTalluu
AJIEKTPUYECKUX CTAaHIMU U ceTer Poccuiickont denepanum.

2.2 TpeOoBanus Ge30macHOCTH MpH NoBepke TpaHchopmaTopos - o 'OCT 8.217.

2.3 BHHUMAHHUE! I[P SKCIUIYATAIMU TPAHCOOPMATOPOB HEOB-
XOANMO UCKIIFOYUTH PASMBIKAHUE BTOPUYHBIX OBMOTOK!

2.4  BapuaHT 3a3eMJICHUS BTOPUYHBIX OOMOTOK OMNpEEseTcss MOTpeOuTesIeM, B
COOTBETCTBUU CO CXEMOM BTOPUYHBIX MPUCOETUHEHUN TpaHC(HOPMATOPOB.

2.5 IlpousBojactBo paboT Ha TpaHchopMaropax 0e3 CHATUS HANPSIKEHUS C Iep-

BUYHOW OOMOTKH HE AOITYCKACTCA.

3 Onmucanue u pa6ora TpaHchopMaTopoB

3.1 Hasnauenue TpanchopmMaTopoB

3.1.1 TpanchopmaTopsl mpeAHa3HAYEHBI ISl TMEepeJayd CHUTHANA HW3MEPUTEITHHOU
uH(pOpMay U3MEPUTENBHBIM NpUOOPaM, YCTPOMCTBAM 3allUThI U YIPABICHUS U ISl U30-
JIMPOBAHHUSI LIENEH BTOPUYHBIX COEAMHEHHUM OT BBICOKOTO HANPSKEHHS B DJIEKTPUUYECKHUX
YCTaHOBKaxX NMEPEMEHHOT0 TOKA KJiacca HanpsikeHus 15 kB.

3.1.2 TpanchopmaTopsl mpegHa3HAYCHBI [IJIs1 YCTAHOBKHM B KOMILJICKTHBIE pacrpeie-
mutenbHble ycTpoiicTBa (KPY) BHyTpeHHel M HapyXKHOW YCTaHOBKM HAa HOMMHAJIBHOE
Hanpsbkenue 15 kB. TpanchopmaTopbl HapyKHO-BHYTpeHHEH ycTaHOBKH. HWKHsS yacThb
oT (1aHIa CO CTOPOHBI BBIBOJOB BTOPUYHBIX OOMOTOK UMEET KaTE€ropui0 pa3MeleHus 2
o ['OCT 15150.

3.1.3 TpanchopmaTopbl U3roTaBIUBAIOTCA B KIMMATHYECKOM HCIOTHEHUU «Y XJD»
kateropuu pasmernieHus 1 unu 2 mo 'OCT 15150 u npenna3zHaueHsl A paboThI B ClIEY-
IOIINX YCIOBUSX:

- BBICOTA YCTAHOBKHU HaJl ypoBHEM Mops - He Oosee 1000 m;

- HI)KHEE 3HAYEHUE TEMIIEPATYPBl OKPYKAIOIIETO BO3AyXa IPHU KCILTyaTalud MH-

Hyc 60 °C;
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- BepxHee paboyee 3HAYEHUE TEMIEPATYpPhl OKPYKAIOIIETO BO3yXa, C YYETOM Iie-

perpesa Bo3ayxa BHyTpu KPY, 50 °C;

- OTHOCHUTEJIbHAA BJIAXHOCTh, AaBlIecHUE Bo3ayxa — corsiacHo ['OCT 15543.1;

- OKpY’Karollas cpefla HEB3phIBOOTIACHAs, HE COJEpIKalllasi b, arpeCCUBHBIX ra-
30B U MapoOB B KOHIEHTPAIUAX, Pa3pylIAIOMUX MOKPBITUS, METAIBI U U30JSAIHUIO (aTMO-
chepa tuma I mo TOCT 15150). Crenens 3arpszHenus armocdepsl coryiacHo «IIpaBu
yCTpOMCTBA AMeKTpoycTaHOBOK» - 3C3 s TpaHcopmaropa ¢ Kareropueu JUIMHBI MyTH
yreuku [ mo FOCT 9920 (V C3A - o 'OCT 28856);

- TpaHc(hOpMaTOpbl COOTBETCTBYIOT TpYIINIE YCIOBUN »dKcrutyatauu M1 mo
I'OCT 30631;

- TpaHc(hOpMaTOPhI paCCUMTAHbl HA CYMMapHYIO MEXaHUYECKYIO0 Harpy3Ky OT BeTpa
co ckopocTbio 40 M/c, rosoneaa ¢ TOJIIMHONW CTEHKHU Jibjla 20 MM U OT TSDKEHUS TIPOBOJIOB
He 6omnee 500 H (50 krc);

- pabouee moyiokKeHUE TPAaHCHOPMATOPOB B IPOCTPAHCTBE — JIHO0OE;

- TpaHchopMaTOphl MpEJHA3HAUEHBI [JIl SKCIUTyaTalldd B 3JIEKTPOYCTAaHOBKAX,
MO/IBEPTaIOIINXCS BO3JICUCTBUIO TPO30BBIX MEPEHANPSIKEHUM MPU 0OBIYHBIX MEpax Ipo30-
3alIUThl, 1 UMEIOT HOPMaJIbHYIO M30JsLMI0 ypoBHA «a» nmo 'OCT 1516.3. U3onsinusa nu-
Tas, kiacca HarpeBoctoiikoctu «F» mo T'OCT 8865 u kiacca BOCIIaMEHSEMOCTU
FH (IIT") 1 mo TOCT 28779;

- TpaHchOopMaTOPhl CEHCMOCTOMKHU MPU BO3JACHUCTBUU 3eMIICTPACEHUN WHTEHCUBHO-
cthio 8 6amnoB mo MSK-64 nipu ypoBHE YCTaHOBKH HaJ/l HYJIE€BOW OTMETKOM 110 70 M;

- TpaHchopmaTopbl, TpeaHazHaueHHble s mocTtaBku Ha AC, COOTBETCTBYIOT
kiaccy 6e3omacHoctu 3H o HIT-001-15 u |l kareropuu ceiicmoctoiikoctu mo HIT-031-01;

- TpaHc(hOpPMATOPbl COOTBETCTBYIOT TPeOOBAaHUSIM YCTOWYMBOCTH K DJIEKTpOMAr-
HUTHBIM MOMEXaM MpPU BO3JACHCTBUM MArHUTHOTO TOJISI MPOMBIIIJIEHHOW YacTOTHI IO
['OCT P 50648, ycranosieHHbIM Juist rpymnnsl ucriondenus 1V no I'OCT 32137;

- TpaHc(hOpMaTOPHI YAOBIECTBOPSIOT HOPMaM UHIYCTPUATBHBIX PaIUONIOMEX, YCTa-

HoBJeHHbIM B 'OCT P 51318.11, knacc A, rpynma 1.



3.2 TexHuueckue XxapaKTEPUCTUKHU

ITT.671 225.003 PO

3.2.1 OcHOBHbIE TEXHUYECKHE XapaKTEPUCTUKH MIPUBEIACHBI B TabmuIe 1.

Tabmuna 1

HaumenoBanue mapamerpa

3HaueHue

KOHCTpYKTI/IBHOG HCIIOJIHCHHUC

12,22 3.2,4.2,5.2,6.2
HomunansHOE HanpsikeHue, kB 15
HaubGonbmiee pabouee HanpspkeHue, kKB 17,5
HoMuHanpHas 9acToTa mepeMeHHoro Toka, I'i 50
HomuHansHbIN BTOPUYHBIN TOK, A 1;5

HoMuHanbHbIN TEpBUYHBIN TOK, A

50, 75, 80, 100, 150,
200, 300, 400, 500, 600,
750, 800, 1000

5, 10, 15, 20, 30, 40,
50, 75, 80

Kitace Tounoctu no I'OCT 7746:
BTOPUYHOU OOMOTKH ISl U3MEPEHUI

0,2; 0,2S; 0,5; 0,5S; 1*

BTOPUYHOM OOMOTKH TSI 3aITUTHI

10P

HomuHanbHas BropuyHas Harpyska*™*, B-A,
BTOPUYHBIX OOMOTOK:

mpu COS @ = 1

mipu COS ¢ = 0,8 (Harpy3ka HHIYKTUBHO - aK-
TUBHAs)

HomuHaneHass mpenenbHas KpaTHOCTh BTO-
PUYIHOM OOMOTKHM JIJIsI 3aIUTBI***, HE MeHee,
P HOMUHAJILHOM MEPBUYHOM TOKE, A

5, 10, 15, 30, 50

20, 40

75

80

6,5

11

13

100

150, 500

200, 300, 750

400

600

800, 1000

HomunanbHbli ko3¢ duimenT 6e30macHocTu
nprOOPOB BTOPUIHON OOMOTKH JJIst U3MEpe-
HUH**** He Oolee

10
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Oxkonuanue Tadmuis! 1

3HauyeHue
HanmenoBanue napamerpa KoHCTpyKTHBHOE UCIIOTHEHNE
1.2,2.2 3.2,4.2,5.2,6.2
OHOCEeKYHAHBIN TOK TEPMUYECKON CTONKO-
CTH, KA, IPU HOMUHAJILHOM NIEPBUYHOM TO-
Ke, A:
5 0,40
10, 15 0,96
20 - 1,20
30 1,90
40 2,50
50 3,20
75
30 10,0 6,40
100
150 12,5
200, 300 20,0
400, 500 32,0 )
600 40,0
750, 800, 1000 50,0
Toxk 27eKTPOIMHAMUYECKON CTOMKOCTH, KA,
P HOMUHAJILHOM MEPBUYHOM TOKE, A
5 1,0
10, 15 2,4
20 - 3,0
30 4,8
40 6,2
50 8,0
75
30 25,5 16
100
150 31,8
200, 300 51,0
400, 500 81,7 )
600 102,0
750, 800, 1000 125,0

[Ipumeuanus
1 *]JIns koHCTpYKTHBHOTO HcnoaHenus 1.2, 2.2 kmaccel Tounoctu 0,2 u 0,2S BO3-
MO>KHBI JIJIsI HOMUHAJIBHBIX TTepBUYHBIX TOKOB OT 100 A u BblIIIIE.

2 **3HaueHre HOMUHAJIbHON BTOPUYHON HArpy3Ky yTOUHSIETCS B 3aKas3e.
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3 ***3HauyeHUss HOMUHAIBHOU MpPEIeTbHON KPAaTHOCTU MPUBEJIEHBI MIPU HOMUHAJ b-

HOW BTOPUYHOU Harpyske 5 B-A.

4 ****3gayeHus: HOMMHAJIBHOTO K03 duiinenTa 6€30nacHOCTH MPUBEICHBI MPU HO-
MUHAJILHON BTOpUYHOHN Harpyske 3 B-A.

5 B cooTBeTCTBUU € 3aKa30M MOTYT IOCTaBIATHCSA TpaHC(HOPMATOPHI C APYTHUMH TEX-

HHUYCCKHUMHU ITapaMCTpaMi, OTIIMYAOIINMHUCS OT HOMUHAJIBHBIX.

3.2.2 HaubGonpmmii pabounii MepBUYHBIN TOK MIPUBEACH B TaOIuUIIE 2.

Tabmura 2
HomuHanbHbIM HaunGonpmmii padounii
MEPBUYHBINA TOK, A MepBUYHBIN TOK, A
5 5
10 10
15 16
20 20
30 32
40 40
50 50
75 80
80 80
100 100
150 160
200 200
300 320
400 400
500 500
600 630
750 800
800 800
1000 1000

3.2.3 PacyeTHbIC 3HAUCHUS COMPOTUBIICHNS BTOPUIHBIX OOMOTOK ITOCTOSTHHOMY TOKY

npuBeeHb! B Tabnmunax 3 (ucronuenus 1.2, 2.2) u 4 (ucnonuenus 3.2-6.2).
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Ta0muna 3
. Comnpotusienue oomMotok | CompoTuBieHHE OOMOTOK
HomunanbHbIN .
HepBHHbII TOK, A JUIST U3BMEPECHUI JUIS 3aIUTHI
MTOCTOSTHHOMY TOKY, OM MOCTOSTHHOMY TOKY, OM
50 0,022
75 0,020
80 0,021 )
100 0,027
150 0,041 0,044
200 0,058 0,058
300 0,061 0,082
400 0,082 0,109
500 0,074 0,131
600 0,089 0,158
750 0,112 0,197
800 0,120 0,210
1000 0,156 0,269
Ta0muna 4
. Conportusnenue ooMotok | ComnpoTHBieHHE 0OMOTOK
HomuHaasHEIIT .
HepBHIHbII TOK, A JUTSI KI3MEPECHUM TTOCTOSIH- | /TS 3aIIUTHI IOCTOSTHHOMY
HOMY TOKY, OM TOKY, OM
5
10 0,030 0,04
15
20 0,055 0,055
30 0,030 0,040
40 0,055 0,055
50 0,030 0,040
75 0,082 0,082
80 0,110 0,110

3.2.4 PacdeTHble 3HAUYCHUS HOMWHAIBHOW TpPENEIbHOW KPAaTHOCTH BTOPHYHBIX 00-
MOTOK JUISl 3aIUThI, B 3aBUCUMOCTH OT HOMUHAJIbHOM BTOPUYHOW Harpy3kH, IPUBEJICHBI B
MIPUIIOKEHUU A.

3.3 VYcrpoiicTBO

3.3.1 TpanchopmaTopsl BHIIOJHEHBI B BUAE MPOXOAHOTO M30JSATOpA C OJHOM mep-
BUYHOUN U OJTHOW WJIM JBYMsI BTOPUYHBIMU OOMOTKamMu. BTopuuHbie 0OMOTKM HAMOTaHbI Ha

TOPOUIAJIBHBI MAarHUTOIIPOBO/I, KaX/1asi HA CBOEM MarHUTOIPOBOJIE.
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3.3.2 B tpanchopmaropax toka TILJI-15 | o6MoTka Nel cimyXuT mjis u3MepeHus,

oOMoTKa Ne2 - 114 3alUThI.

3.3.3 Ilpu 3akaze TpaHchopMaTOpOB ¢ HECTAHIAPTHHIM HAOOPOM OOMOTOK IO KJac-
caM TOYHOCTH, Ha3Ha4eHHEe OOMOTOK yKa3aHO B NACMOpPTE Ha M3JENHME U Ha TaOJIHUYKEe TeX-
HUYECKUX JaHHBIX.

3.3.4 IlepBuuHas © BTOpUYHBIC OOMOTKH TPaHC(HOPMATOPOB 3aTUTHI H30IAIIUOHHBIM
KOMITayHIOM, CO3/Ial0IIIMM MOHOJIUTHBIN OJIOK.

3.3.5 BbIBOJIBI BTOPHUYHOM OOMOTKH PaCHOJIOKEHBI B CPEIHEM YacTh TpaHchopma-
TOpAa 0]l METAJIINYECKOM TUIUTOM.

3.3.6 Tabnmuka ¢ TEXHUYECKUMHU JIAaHHBIMU PACIIONIOKEHA Ha OOKOBOM MOBEPXHOCTHU
TpaHchopmaTopa B HUXKHEH YacTH.

3.3.7 T'abapuTHble, YCTaHOBOYHbBIC, MPUCOCIUHUTEIBHBIE Pa3Mepbl U Macca TpaHC-
dbopMaTopoB IPUBECHBI B MPUIIOKEHUH b.

3.4 MapxkupoBka

3.4.1 MapkupoBKa BBIBOJIOB PACIIOJIOK€HA Ha JMTOM OJIOKe TpaHCHOPMATOPOB H
BBITIOJIHEHA TIPU 3aJIUBKE TpaHchOpMaTopoB B hopme.

3.4.2 BeiBoabl NepBUYHON OOMOTKH MMEIOT MapKUpOBKY «JI1». BbiBOaBI BTOpHY-
HBIX 00MOTOK 0003HavaroTCs: 00M.Nel - («1 U 1»-«112»), 00M.Ne2 - («QU1»-212»).

3.4.3 Tpanchopmatopsl UMEIOT TAOJIUYKY TEXHUYECKUX JAHHBIX C YKa3aHUEM OC-
HOBHBIX TEXHUYECKHUX MMapaMeTpPOB TPAHC(HOPMATOPOB U MPEIYyIPEKIAIONICH HAMUCHIO O

HAIpPSKEHUU HA PA30MKHYTHIX BTOPUYHBIX OOMOTKAX.

4  Dxkcmyaranusi TpaHcpopMaTopoB

4.1 TloaroroBka TpaHcPpOPMATOPOB K IKCILTyaTaIlUU

4.1.1 TpancdopMaTopsl pacrakoBaTh U MPOBEPUTH KOMILIEKTHOCTb.

TpancpopMaTopsl TIIATENLHO MPOTEPETh ISl YAAICHUS TbUIH, TPSI3U U TIOBEPXHOCT-
HOU BJIAard.

Yo6eauTscss myTeM HApYKHOTO OCMOTpa B OTCYTCTBUU TMOBPEXKIACHUI BBIBOJIOB U
KopIryca TpaHc(hopMaTopoB.

Heobxoqumo, npu MOHTaxke TpaHncpopMaropa, IPOCTPAHCTBO MEXKAY MPOKIATKON U

IUIMTON TpaHcpopMaTopa, a TakKe MEXIy MPOKIAIKON M BHEIIHeW moBepxHocThio KPY

10



1ITT.671 225.003 PO
3aMOJHUTh KJIEH-TePMETUKOM, MPEABAPUTENHHO 00€3:KUPHUB MOBEPXHOCTH. PekomeHmye-

MbIil kiei-repmetuk [lenTanact 1110 wim apyroii, CX0xHil MO yCIOBHSAM IPUMEHEHUS.

[Ipu moacoenHEHUH TOABOJSAIIMX IIUH BBIBOJBI MEPBUYHOM OOMOTKHU HE JOJHKHBI
UCTBITBIBATH U3THOAIOMINX YCUIIHMA.

Mecto a1 yCTaHOBKH TPaHC(POPMATOPOB JOHKHO 00ecreynBaTh yAOOHBIN JOCTYI K
BBIBOJIaM BTOPUYHBIX OOMOTOK.

[ToaBecTn kabenb K OTBETBJICHUSM BTOPUYHBIX OOMOTOK M MPOU3BECTH HEOOXOIU-
MBbIE 3JEKTPUUYECKHUE COCIUHEHMS, MPEABAPUTEIHHO OUYHUCTUB BCE KOHTAKTHBIE MTOBEPXHO-
CTHU OT TPSA3U CYXOU BETOUIBIO.

[lepea BBOAOM B 3KCIUTyaTallMiO HOBBIX TPAaHCPOPMATOPOB MPOBOASATCS UCIIBITAHUS B
o0bemMe, ycraHoBiieHHOM B pazgnene 10.4 (mutepa «I1») CTO 34.01-23.1-001-2017. Meto-
JIbl UCTIBITAHUN - B COOTBETCTBUU C «lIpaBuiaMu TEXHUYECKOM 3KCIUTyaTallMy AJIEKTpHYE-
CKuX ctaHuui u cerer Poccuiickoin denepauum» U ¢ y4eTOM JOIOJHUTEIBHBIX YKA3aHUU
Hacrosmero PO.

4.2  DKCIUTyaTallUOHHBIE OTPaHUYCHUS

4.2.1 Dxcrutyatanusi TpaHchopMaTopoB AOHKHA MPOU3BOAUTHCS B COOTBETCTBUU C
«IIpaBunamMu ycTpoWCTBA AJIEKTPOYCTAHOBOK», «lIpaBriiamMyu TEXHUYECKON KCIUTyaTalllH
ANEKTPOYCTAHOBOK moTpeduTenei» u «llpaBunaMu TeXHUYECKOW 3KCIUTyaTalluy dJEKTPH-
YeCKUX cTaHuui u cerert Poccuiickon @enepanun» Npu CAEAYIOMNX OTPAHUYCHUSX:

- HauOousbllee pabouee HaIpsKEHUE, BTOPUUHBIE HArpy3KW U TOKA KOPOTKOTO 3a-
MBIKaHUS HE JI0JKHBI NPEBbIIIATh 3HAUEHUH, YKa3aHHbIX B 3.2.1;

- CyMMapHble MEXaHMYECKHE Harpy3KH He JOJKHBI IPEBBIIATh 3HAUCHHUH, YKa3aH-
HBIX B 3.1.3;

- 3HAYEHMS] MEXaHWYECKHUX BHEIIHHUX BO3JAEUCTBYIOUIMX (PAKTOPOB HE JOJIKHBI Mpe-
BbImaTh ycraHoBieHHbIX [[OCT 30631 nnst yciaoBuii skcmityatanuu rpynmnsl M1;

- Ka4yeCTBO JJIEKTPOIHEPTUHU JTOJDKHO COOTBETCTBOBAThH TpeboBanusam ['OCT 32144;

- JIOIyCKaeTCsl KpaTKOBPEMEHHOE, He OoJiee 2 4 B HEJIEIIO, MOBBIILIEHUE TEPBUYHO-
ro Toka Ha 20 % 1Mo OTHOILIEHHIO K HauboJbllieMy paboyemMy MepBUYHOMY TOKY;

- MEXaHMYECKHE€ BO3JEUCTBUS OT MOABOJSALINX IIMH HA BHIBOJABI TPAHCHOPMATOPOB

IIpru IMMPOTCKAHMHK TOKa KOPOTKOI'O 3aMBIKAHWA HC AOOJDKHBI IIPCBLIINATL YKA3aHHLIX B

I'OCT 7746.
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5 IloBepka TpancopmaTopos

5.1 Tpancdpopmartopsl Toka nmoBepsitorcst B coorBeTcTBUU ¢ ['OCT 8.217.

WuTepBan Mexay noBepkamu 16 Jier.

6 TexHuueckoe 00CayKMBaHHe

6.1 Ilpu TexHHMYECKOM OOCIY)KUBAaHUM TPaHCHOPMATOPOB HEOOXOIUMO COOIIO-
naTth TpeboBanus pazjena « TpeboBanus 6e3omacHOCTH» HacTosero PO.

[Ipu TexHrUeCKOM OOCITYKUBAHUH MPOBOISTCS CICAYIOMINE PAOOTHI:

- O4YMCTKa TpaHc(opMaTopa OT Tpsi3H U MbUIM CyXOH BETOLIBIO, HE OCTABIISIOLIEH
BOpCa, MPOBEPKA KPEIUICHUS TMEPBUYHBIX M BTOPUYHBIX IOJCOCAUHEHUMN, KpPETUICHUS
TpaHchopmaTopa;

- BHEIIHUM OCcMOTp TpaHchopmaropa. Ha nuTol MoBEepXHOCTH HE JOHKHO OBITh
TPEIIMH U CKOJIOB U30JISIINN;

- HWCIbITaHUA, 00beM M HOPMBI KOTOpBIX yctaHoBieHbl PJI 34.45-51-300-97,
CTO 34.01-23.1-001-2017.

6.2 MeTobl UCTIBITAHUMN - B COOTBETCTBUM C «[IpaBuiiaMu TEXHUYECKOM IKCILTya-
TalMM JJIEKTPUUECKUX CTAaHUMK U ceTterl PD» U ¢ ydyeToM JOINOJHUTEIBHBIX yKa3aHUN
HacTosiero PO.

6.3 VYkazaHus U peKOMEHJAIUU 110 METO/IaM MPOBEICHUS UCTIBITAHUN U OI[EHKE UX
pe3yIbTaTOB:

- TPU OPOBEACHUU HUCHBITAHUN JEKTPUUYECKOU MPOYHOCTH U3O0JISIUUU MEPBUYHOU
0OMOTKM HaNpsOKEHHUE MPUKIIAIBIBACTCS MEXKITY COCIUHEHHBIMU BBIBOJAMU OOMOTKH U 3a-
KOPOUCHHBIMU Y 3a3€MJICHHBIMH BBIBOJIAMU BTOPUYHBIX OOMOTOK U OTMIOPHBIM (hJIaHIIEM;

- TIPU UCTIBITAHWUU W3OJISIIIUM BTOPUYHBIX OOMOTOK HANPsHKEHUE TTPUKIIABIBACTCS K
COCIMHCHHBIM BMECTE BBIBOJIAaM KaXKJIOH M3 OOMOTOK MpPH 3aKOPOUYCHHBIX M 3a3€MJICHHBIX
BBIBOJIAX JIPYroil 0OMOTKH;

- TIpU U3MEPEHUU COTMPOTHBIICHUS HU3OJSAIHUA OOMOTOK METAaOMMETP MPHUCOCTUHS-
eTCsl TAaKUM >K€ 00pa3oM, KaK MPH HCTIBITAHUH DJECKTPUICCKON TTPOUYHOCTH H3OJISIITUH, TIPU
ATOM JUIsl U3MEPEHUSI COMPOTUBIICHUS U3OJSAIUN TIEPBUYHOM OOMOTKHU HCTIONB3YETCS Me-

raomMetp Ha 2500 B, Bropuunbsix o6MoTok — Ha 1000 B;
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- HU3MCPCHUC TOKAa HaMarHW4MBaHHA BTOPHYHBIX 0OMOTOK JJIA 3alllMTBI JOJIDKHO

IPOU3BOIUTHLCS TIPU 3HAYCHUSX HAINPSKCHHI, YKa3aHHBIX B Tabnwie 5. M3meperHoe 3Ha-
YeHHe He JOJHKHO OTINYAThCs OT YKa3aHHOTO B macropte 6osee ueM Ha +10 %;

- HM3MEpEHHE TOKA HAMAarHUYMBaHUs BTOPUYHBIX OOMOTOK JUISl U3MEPEHUH JOKHO
IPOU3BOIUTHLCS TP 3HAUCHUM HANPSHKCHHS, yKa3aHHOTO B Tabmuie 6. M3mepeHHOe 3Ha-
YeHHe He JOJHKHO OTINYAThCs OT YKa3aHHOTO B macropte 6ojee ueM Ha +10 %;

- JUTA U3MEPEHUsI TOKOB HAMAarHMYMBAHUS K MCIIBITYEMOW BTOPHYHON OOMOTKE, TIPU
Pa30MKHYTON MEPBUYHON OOMOTKE, MMPUKIIAIBIBACTCS HANIPSDKEHUE, YKA3aHHOE B TAOIUIAX
5, 6. IIpu 3TOM JOJKEH UCIIOJIL30BATHCS BOIBTMETP dPPEKTUBHBIX 3HAYCHUH Kilacca TOY-

HocTH 0,5 ¢ BXOJHBIM conpoTuBieHueM He MmeHee 10 MOm.

Tabmumna 5
HomunansHBIN PacuetHoe HampsikeHHE™,
MEPBUYHBIN TOK, A B, B xi1acce Tounoctu 10P
5
10 8
15
20 10
30 8
40 10
50 8
75 16
80 21
100 5
150 8
200 11
300 13
400 16
500 12
600 15
750 19
800 20
1000 25

[Tpumeuanue - *3HaueHUs] PaCUETHOTO HAMPSKCHUS IPUBEACHBI IPU HOMU-

HaJIbHOUW BTOPUYHOM Harpy3ke 5 B-A.

Tabnuma 6
HomuHanbHb1i epBUYHBIN PacuetHoe
Knacc Tounoctu
TOK, A HanpspokeHue, B
5-1000 0,2;0,2S; 0,5; 0,5S; 1 1,5

13



ITT.671 225.003 PO
3HAYEHMs UCIBITATENIbHBIX HAIPSOKEHUWA Ul MPOBEICHUS MCIBITAHUM AJIEKTpHUYE-

CKOM MIPOYHOCTH U30JISALMK MEPBUYHON U BTOPUYHONU OOMOTOK, CONTPOTUBIICHUS U30JIALIN U
0OMOTOK M HW3MEpPEHHbIC 3HAYEHUS TOKOB HAMAarHWYMBAaHUS BTOPUYHBIX OOMOTOK MIpH
HaIpPSOKEHUSX, YKa3aHHbBIX B TaOMUIax 5 1 6, yKa3bIBalOTCs B MacoOpTe HA U3JIETHE.

64  Tpancopmaropsl HEPEeMOHTONPUTOAHBIE. [Ipy HECOOTBETCTBUU TEXHUYECKUX

napameTpoB TpaHc(opMaTopoB HacTosieMy PO, Tpanchopmaropbl HEOOXOIMMO 3AMEHUTb.

7 TpeﬁoBaHm{ K IMMOATOTOBKE MEPCOHAJTA

7.1  VYcranoBka TpaHcopmaropoB B KPY poikHa nmpoBOAWTHCS MOJA PYKOBOJ-
CTBOM M HaOJIOJICHUEM HH)KEHEPHO-TEXHUYECKUX PAOOTHUKOB pabo4yMMu, 00y4EeHHBIMU
BBIITOJTHEHUIO HEOOXOJAMMBIX OINEpaluii U UMEIIHMMHU KBATU(UKALMOHHBIN pa3psa He
HUXKE 3.

7.2  Ilpm TexHuyeckoM OOCTY)XKUBAaHWU TPAHCPOPMATOPOB U MPOBEIECHUU €ro HC-
NBITAaHUH, padOTHl JOJHKHBI MTPOBOJUTHCS OOYYEHHBIM MEPCOHAIOM, MPOIIECIIIUM CHEIH-
JIbHYIO TOJTOTOBKY M CTaXXUPOBKY M JONYIIEHHbIE K IMPOBEJCHHUIO WCIBITAHUN B JEH-
CTBYIOIIEH 3JICKTPOYCTAHOBKE.

bpurazna, npoBojsuias TeXHUYECKOE 00CTYKUBAaHUE U UCIIBITAHUE, TOJDKHA COCTOSTh
HE MEHEe YeM M3 JIBYX YEJIOBEK, U3 KOTOPBIX MPOU3BOIUTENbL PAOOT TOKEH UMETh KBaJlH-
(UKaIMOHHYIO TPYIITY MO 3JeKTpoOe30nacHoCTH He Hibke |1V, a ocTanbHble YieHbl Opura-

nel - He Huoke 1.

8 VYmnakoBka. XpaHeHue

8.1 Tpanchopmaropsl Ha NPEANPUATAU-U3TOTOBUTENE YKIIAJIBIBAIOTCS B TpaHC-
MOPTHYIO Tapy.

8.2 XpaHeHue U CKIAAUPOBAHKE JTOHKHO MPOU3BOTUTHCS
- B ycioBusax xpadenus 8 mo 'OCT 15150 — ayst TpanchopmMaTOpoOB ¢ KaTeropueu pasme-
meHus 1;
- B ycioBusx xpadenus 5 mo 'OCT 15150 — ayist TpanchopmMaToOpoB ¢ KaTeropueut pame-
IICHUS 2.

8.3 XpaHeHue W CKIIaIUpOBaHUE TPaHC(HOPMATOPOB MOXKET MTPOU3BOIUTHLCS B Tape

niu 0e3 Hee.
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8.4 Ilpu xpanenuu TpaHcHopMaTopoB 0e3 YIIaKOBKHU JOJKHBI ObITh TPUHATHI Me-

PBI IPOTHUB BO3MOXKHBIX MOBPEKICHUH.

8.5 Cpok 3amuThl TpaHC(HPOPMATOPOB KOHCEPBALIMOHHON CMa3KOM, HAHECEHHON Ha
NPEANPUITHHN - U3TOTOBUTENE, COCTABIIET TPU rojia OT JaThl KOHCEPBAIMU, YKa3aHHOU B
nacroprte Ha uzaenue. [1o ucreyeHnn yka3aHHOro Cpoka HEOOXOJIUMO MPOBECTH NEPEKOH-
CepBallMI0 METANIMYECKUX YacTel, ¢ MpeABaApUTEIbHBIM y/IaJIEHUEM CTapoil KOHCEpBallK-
OoHHOI cMma3ku. KoHcepBalyio mpoBoIuTh KoOHcepBallMOHHBIM Maciiom K-17 'OCT 10877.

JlommyckaeTcsi B SKCIUTyaTallud MPUMEHSATh IPYrue METOAbl KOHCEpBAIlMU U3 Mpey-
cMmotpeHHbIX ['OCT 23216, ipu 3TOM CPOK 3alIUThl OIPEAEISIETCA B 3aBUCUMOCTH OT MPU-

MCHCHHOI'O MCTOd KOHCCPBAIIHH.

9 TpaucnopTupoBaHue

9.1 TparcnopTupoBaHue TpaHCHOPMATOPOB BOSMOKHO JFOOBIM 3aKPHITHIM BHIOM
TpaHCHOpTa Ha JIOObIE pacCTOSHUS B YCIOBUAX TpaHcrnopTupoBaHuss JK coriiacHo
I'OCT 23216.

9.2 TpanchopmMaTopsl OTHPABISAIOTCA C NPEANPHUATHSI-U3TOTOBUTENS B SIIIUKAX
Wi 0e3 MHIMBHUIYalIbHOM YIIaKOBKU B KOHTEHHEpaX M 3aKpbIThIX aBTOMalnHax. [Ipu aTom
TpaHCPOPMATOPBI JTOIKHBI OBITh KECTKO 3aKpPEIUIEHbl JE€PEBIHHBIMU OpyCcKamH, WU C TO-
MOILIBIO IPYTUX CPEJICTB HA MECTE YCTAHOBKH C 3a30poM He MeHee 10 MM mexy TpaHchop-
MaTOpaMHu.

9.3 TpancmopTHpoOBaHUE B CaMOJETaX MOJDKHO MPOU3BOIUTHCS B OTAITMBACMBIX
repMETU3UPOBAHHBIX OTCEKaX.

9.4 VYcnoBus TpaHCTIOPTHPOBAHUS B YaCTH BO3JCHCTBHUS KIMMATHYECKUX (hakTo-
POB:

- o ycnoBusiM xpaHeHust 9 'OCT 15150 — nnst TpaHcopmMaTOpOB KaTeropuu pas-
MemeHus — 1;

- o ycnoBusiM xpaHeHust 5 'OCT 15150 — nnst TpaHcopmMaTOpOB KaTeropuu pas-
MEIIECHUS — 2.

9.5 Tlogpem W mepemernieHrue TpaHCHOPMATOPOB HEOOXOIUMO OCYIIECTBISITH MPU
MOMOILA KPENEeXHBIX OTBEPCTUN MO JAMATOHANM, PACIOJOKEHHBIX B OINOPHOM IUIUTE

TpaHc(hOpMaTOpOB.
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10 Yruauszanus

10.1 IIpu TpaHCIOPTHPOBAHUH, XPAHEHUHU, IKCILTyaTallUH, UCTIHITAHUN U YTHIIH-
3alMy TpaHCOpPMaTOphbl HE MPEACTABISIOT Bpea AJA OKPYKAIOIIEH Cpelbl U 310POBbS
YeJI0BeKa.

10.2 Tlocne okoHUYaHUSI CPOKa CIYX)OBI TpaHC(HOPMATOPHI MOAJNEKAT CIIUCAHUIO U
YTHUIN3ALUH.

10.3 Ilpu yTunu3anuu JOJKHBI OBITH BBITIOIHEHBI CIEAYIOIINE PEKOMEHIAIINHN:

- METAJUTMYECKUE COCTAaBHBIE YacTU TPaHC(HOPMATOPOB (MeIb, CTab AIEKTPOTEXHU-
YeCcKasi U KOHCTPYKIMOHHAA), BBICBOOOK/ICHHBIE MEXAHUYECKUM ITYTEM, TOJKHBI OBITh Te-
peaaHbl Ha NPEINPUATUS, TPOU3BOASIINE EepepabOTKy (YTHIM3ALUIO) [IBETHBIX U YEPHBIX
METAJJIOB;

- (pparMeHTBbI TUTON M3OISAUUU, IAEKTPOUIOISILIUOHHBIA KAPTOH U APYTHe W30S H-
OHHBIE MaTepHAJIbl, OTXO/Abl YIAKOBOYHOU MEHBI, HE MOJUJIEKAIINE NepepadoTKe, JOJIKHBI
OBITh MEpelaHbl Ha MOJIMTOH MPOMBIIIJIEHHBIX WJIH TBEPABIX OBITOBBIX OTXOJOB ISl pa3-
MEILEHHS;

- OTXOJbl yMaKOBOYHBIX KapTOHA, IUIEHKM M OyMaru JOJKHBI OBITh MepeJaHbl Ha
NPEANPUATHS, TPOU3BOIAIINE YTHIIN3ALNIO JAHHBIX BUJOB OTXO/IOB;

- OTXOJbl YIAKOBOYHOW JEPEBSIHHOM Taphl MOJJIEKAT KaK YTUIN3AIUHU, TAK U pa3Me-

IICHUIO HA IMOJUTOHC IIPOMBIINIJICHHBIX HJIN TBECPABIX OBITOBBIX OTXOOO0B.
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[Tpunoxenue A
(cipaBOYHOE)
PacuerHble 3HaUYECHNSI HOMUHAJIBHOW NPENEIBHON KPATHOCTH BTOPUYHBIX
O0OMOTOK JUIsI 3aIIMTHI, B 3aBUCUMOCTH OT HOMUHAJIbHON BTOPUYHON HArpy3KH,
B Ki1acce TouHoct 10P

Tabmuma A.1
Homunaibuas 3 5 | 10 | 15 | 20 | 30
BTOpHYHAs Harpy3ka, B-A
Koaddumument
HomunabHas peienbHas KpaTHOCTh
TpaHchopmaIuu
5/5, 10/5, 15/5, 30/5, 50/5 9 6,5 3,5 -
20/5, 40/5 11 8 4 3 -

75/5 14 11 6 4 3 2
80/5 16 13 8 6 4 3
100/5 8 5 -

150/5 10 7 4 3 2 15
200/5 12

300/5 11 ? %5 4 3 2
400/5 13 11 7 5 4 2,5
500/5 7 5 3,5

600/5 J 8 55 4 3 2
750/5 9

800/5 10 0.5 6 S 4 3

1000/5 ’ 7 5,5 4.5 3,5
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[Ipunoxenue b
(o0s3aTenbHOE)

["aGapuTHbIE, yCTAHOBOYHBIC, TPUCOCTIUHUTEIBHEIE pa3MEphI U
Macca Tpanchopmaropa Toka TITJI-15 |
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Tadomuma b.1
Tun Pasmeper, MM p Macca
TpancopmaTopa H H; h h; HEYHOR max, Kr
TIUI-151-1.2 b.1 10
TIUI-151-2.2 b.2
518 200
TIUI-151-3.2 b.3,b.1
65 6 12,5
TIUI-151-4.2 b.3,b.2
TIDI-151-5.2 b.3,b.1
568 250 115 56 15,5
TII-151-6.2 b.3,b.2

HpI/IMCLIaHI/Ie — B03MOXHO U3roTOBICHUE TpaHC(bOpMaTOpOB C BBIBOAAMH BTOPHUYHBIX 0OMOTOK U3 ruo-

Koro mpoBoja JHou 2500 mm.
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