o)
@ OAO «CaepasioBckuit 3aBoj1 TpaHC(HOPMATOPOB TOKA»

YT1BepxKIcH

IIT.671 224.006 PO-JIY

TPAHCD®OPMATOPBI TOKA
TIIJI-10-M

PYKOBOIICTBO I10 JKCIUTyaTallnu

IIT.671 224.006 PO

Cuctema
MeHeaXMeHTa
1SO 9001:2008
1SO 14001:2004

“ ®
TUVRheinland

PTUOULINPOBAHO www.tuv.com
ID 9105060353

JlaHHas1 NpoAyKLHs U3TOTOBJIEHA KOMIIAHUEH,
cUCTeMa MEHEPKMEHTa Ka4uecTBa, SKOJIOTUH U 0Xpa-
HBI TpyJla KoTopoii cepTuduumpoBana 8 TUV
Rheinland



ITT.671 224.006 PO
Poccus, 620043, r. EkatepunOypr, yn. Uepkacckas, 25



IIT.671 224.006 PO

Hacrosimee pykoBOACTBO MO 3KCIUIyaTalldd COAEPYKUT CBEIEHUS O Ha3HAYEHUH,
KOHCTPYKIIMH, XapakTepucTtukax TpanchopmatopoB Toka TIIJI-10-M (manee — «rpaHc-
dbopmatopsl»), NpelHAa3HAYEHHBIX I BHYTPUPOCCHUMCKUX TMOCTABOK, JIsI ATOMHBIX

cranuuii (AC) u ykazanusi, HEOOXOAUMBIE IS MPAaBMUIIBHOM MX IKCIUTyaTallUH.

1 HopmaTuBHBIE CCHLIKH

1.1 B HacTosiiieM pyKOBOJCTBE MO 3KCIUTyaTalldd HMCIOJb30BAaHbI CCHUIKM Ha
CJIEIYIOIINE CTaHIAPTHI:

I'OCT 8.217-2003 I'CU. Tpanchopmaropsl Toka. MeToiuKa TOBEPKHU.

I'OCT 9.014-78 EC3KC. BpemeHHas NpOTMBOKOPPO3MOHHAs 3alluTa W3JEIUU.
O6mue TpeboBaHusl.

I'OCT 1516.3-96 DnexktpoobopyioBaHKHE MTEPEMEHHOTO TOKa Ha HampspKeHue ot 1
1o 750 xB. TpeGoBaHust K 37EKTPUUECKON MPOYHOCTHU U3OJISIITUH.

I'OCT 3134-78 Yailt - ciuput. TeXHUYECKHE YCITOBUSI.

I'OCT 4751-73 Pobim - Oontel. Texuuueckue ycnoBusl.

I'OCT 7746-2001 Tpancdhopmaropsl Toka. OOIIHE TEXHUUECKHUE YCIIOBHSL.

I'OCT 8865-93 Cucremsl anekTpudeckor n3onsiuuu. OLeHKa HarpeBOCTOMKOCTU U
KJ1accuduKaIus.

I'OCT 9557-87 Ilopnon miuockuii aepeBsHHbIA pazmepom (800x1200) mm. Texuu-
YECKUE yCIOBUSI.

I'OCT 10877-76 Macno koHcepBamonHoe K-17. Texauueckue ycaoBusi.

I'OCT 15150-69 Maiunsbl, npuOOpsl ¥ Apyrue TeXHUUecKkue uaaenus. Mcnoanenus
JUISL pa3fMYHbIX KIMMaTU4YeCKuX paioHoB. Karteropum, ycrnoBus sKcIulyaTaluu, XpaHe-
HUSL U TPAHCIIOPTHUPOBAHUS B YaCTH BO3ACHCTBHUS KIUMATHYECKUX (PAKTOPOB BHEUIHEH
Cpellbl.

I'OCT 15543.1-89 U3znenust 2NEKTPOTEXHUUECKUE U IPYTHE TEXHUYECKUE U3JCTIUS.
OO11wie TpeOOBAHMS B YACTH CTOMKOCTH K KITMMATUYECKUM BHEIITHAM BO3ICHCTBYHOIIMM (PaKTOpaM.

I'OCT 23216-78 M3nemust 31eKTpOTEXHUYECKHE. XpaHeH e, TPaHCIOPTUPOBAHKE, BPEMEH-
Hasi IPOTHUBOKOPPO3HOHHAS 3aIlIUTa, YrakoBka. OOI1me TpeOoBaHMS U METObI UCTIHITAHHHA.

I'OCT 28779-90 Marepuaiibl 3J€KTpOU30JALMOHHBIE TBEpAbIE. MeToAbl onpeere-

HHUA BOCINIaMCHACMOCTH IO BOSHCﬁCTBHCM HCTOYHHKA 3aKUT'aHU:.
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I'OCT 30631-99 Obuue TpeboBaHMs K MalIMHAM, TpUOOpaM U APYTUM TEXHUUYECKUM H3-
JICJTASIM B YaCTH CTOMKOCTH K MEXaHUYECKUM BHEITTHUM BO3ICHCTBYFOIIMM (haKTOpaM MpH SKCILTyaTal [

I'OCT 32137-2013 CoBMECTHMOCTb TEXHUYECKUX CPEACTB AIIEKTPOMArHUTHAS.
Texuuyeckue cpeacTBa sl aTOMHBIX CTaHIMA. TpeOOBaHUS U METObI UCTIBITAHUIA.

I'OCT 32144-2013 Onexrpuueckass dHeprusa. COBMECTHMOCTb TEXHUYECKHUX
CpeICTB 3JeKTpoMarHuTHas. Hopmbl KauecTBa 3JIEKTPUYECKONM JHEPrUM B CHUCTEMax
AJIEKTPOCHA0KEHUS 00IEro Ha3HAYECHHUS.

I'OCT P 50648-94 CoBMeCTUMOCTh TEXHUYECKUX CPEJCTB AIEKTPOMArHuTHas. Yc-
TOMYMBOCTH K MArHUTHOMY TMOJIIO MPOMBIIUICHHON YacTOThl. TeXHHUYECKHe TpeOOBaHUS U
METO/Ibl UCTIBITAHUIA.

I'OCT P 51318.11-2006 CoBMECTUMOCTb TEXHUYECKHUX CPEACTB AIEKTPOMArHUTHAS.
[IpompbinnieHHbie, HaydHble, MeauimHCKre U ObIToBbIE (IIHMB) BhicOKOYacTOTHBIC YCT-
porictBa. Panronomexu unayctpuaibibie. HOpMbI 1 METOABI M3MEPEHUN.

PJ1 34.45-51-300-97 O0beM 1 HOPMBI UCTIBITAHUM SJIEKTPOOOOPYIOBAHUS.

PJI 34.20.501-95 IlpaBuiia TEXHUYECKOW JKCIUTyaTallMK 3JIEKTPUUYECKUX CTAaHUUU U
cererl Poccuniickon denepannu.

IIpaBuna no  oxpaHe  TpyZa TOpU  IKCIUIyaTalUH  DJIEKTPOYCTAHOBOK
(ot 24 urons 2013 r. Ne 328h).

[IpaBuia TeXHUYECKON SKCIUTyaTallMK 3JIEKTPOYCTAHOBOK MOTpeOUTene.

[IpaBuna ycTpoicTBa 3JeKTpoycTaHOBOK. CenbMO€e U3/IaHHUE.

IIpaBuna yctpolictsa 35ekTpoyctanoBok. IllecToe n3nanue.

HII-001-97 O6mue mnonoxeHuss obecnieyeHus OE30MaCHOCTH ATOMHBIX CTaHIUN
OIlIb 88/97 (ITHAD I'-01-011-97).

HII-031-01 Hopmel mpoeKkTHpOBaHUs CEHCMOCTOMKUX aTOMHBIX CTAHIUH.
2 TpebGoBanus 6e3omacHOCTH

2.1 [Ipu npoBeaeHUH Bcex pPabOT MOKHBI BBIMOJIHATHCS MpPaBHJIA TEXHUKH
0e30MacHOCTH, AEHCTBYIOIINE HA MPEANPUITUH, IKCILUTYaTUPYIOIIEM TpaHC(HOPMATOPBHI.

[Ipy MOATOTOBKE K AKCILTyaTallld, MPU MPOBEIECHUHU TEXHUYECKOr0 OOCITYyKHUBaHUS
(9MEKTPUYECKUX UCIBITAHUMA U APYTUX padoT) MOJKHBI BhINoNHATECA "[IpaBuna ycTpoii-

CTBa 3JICKTpOYCTaHOBOK", "HpaBI/IJIa TEXHUYECKOU OKCIITyaTaluy 3JICKTPOYCTaAaHOBOK I10-
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Tpebureneit”, "llpaBuna TEXHUYECKON SKCIUTyaTallMM 3JICKTPUUECKUX CTAHIMN U ceTel
Poccuiickoit @eneparuu” u "lIpaBuiia mo oxpaHe Tpyjaa IMpHU SKCIUTyaTalldd JIEKTPOYC-
TaHOBOK'.
2.2 TpeboBanus 6e3omacHocTH Tipu ToBepke Tpanchopmaropos — o 'OCT 8.217.
2.3 BHUMAHMUE! 1PN SKCIUIYATAIUN TPAHCOOPMATOPOB HEOB-
XOJANMO NCKITKOUYUTH PASMBIKAHUE BTOPUYHbBIX OBMOTOK!
2.4 Ecnu B mpouecce sKkcITyatalidd OTIAJAaeT HEOOXOJUMOCTh B MCIIOJIb30Ba-
HUU TPaHCPOPMATOPOB, UX BTOPUUHBIE OOMOTKHU JOJIKHBI ObITh 3aMKHYThI HAKOPOTKO.
2.5 [IpousBoncTBO paboT Ha TpaHchopmaTtopax 0e3 CHIATHS HAIPSKEHUS C Tep-

BUYHOW OOMOTKH HE JIOITyCKAEeTCsl.
3 Omnucanue n padora TpaHchoOpMaTOPOB

3.1 Haznauenue Tpancpopmatopon

3.1.1 TpancdopmaTopsl TpeaHA3HAYSHBI IJIs MepeAadn CUTHaIa WU3MEPUTCIPHOW WH-
dbopmaruu mpuOoOpaM WU3MEPEHHMS, 3alUTHl, aBTOMATUKH, CUTHAJIU3AIMK W YIPaBICHUS B
ANEKTPUICCKUX IETSIX MEPEeMEHHOro Toka 9actoroi 50 't Ha HOMMHAIIBHOE HAMPSHKEHUE 10
10 kB BKJIFOUUTEIBHO.

3.1.2 TpancdopMaTopsl IpeHA3HAYEHBI I YCTAHOBKH B KOMIUICKTHBIC PacIpeIeiIv-
tenbHbIe ycTpoiicTBa (KPY).

3.1.3 TpancdopMaTopsl UMEIOT KIMMaTHYECKOE HCIoaHeHue "Y' kareropwu pa3me-
menust 2 mo 'OCT 15150 u ipeaHa3HaveHsbl sl SKCIUTyaTalliy B CJICAYIOIMINX YCIOBUSIX:

- BBICOTA YCTAaHOBKH HaJ ypoBHeM Mops — He O6osiee 1000 m.

ITo cornacoBaHHIO C OTPEOUTEIEM BO3MOKHO M3TOTOBJIEHHE TpaHCHOPMATOPOB IS pado-
TBI Ha BeIcOTE cBhIIe 1000 M;

- BepxHee paboyee 3HAUCHHE TEMIIEPATyphl OKPYKAIOIIETO BO3/IyXa, C YUETOM Iepe-
rpesa Bo3ayxa BHyTpu KPY, 50 °C;

- HIWKHee pabouee 3HAUCHHUE TeMIIEpaTyphl OKpYKaloIero Bo3ayxa Munyc 45 °C;

- OTHOCUTEJbHAs BIAKHOCTB, JaBjieHHe Bo3ayxa — coryiacHo 'OCT 15543.1;

- OKpyJKaromasl cpefia HEeB3PBIBOOIIACHAs, HE COJepKalias MbUIH, XUMUYCCKH aKTHB-
HBIX Ta30B M arpeCCHUBHBIX MAPOB B KOHIICHTPAIUAX, Pa3pyIIAIOMINX METaUTbl U U30JISIIHIO

(atmocdepa tuma Il mo F'OCT 15150);
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- pabouee moyokeHUE TPaHCPOPMATOPOB B MIPOCTPAHCTBE — JIOOOE;

- TpaHchOpMAaTOPbl IMEIOT JIUTYIO oOrerdenHyro m3ossmro o I'OCT 1516.3 kacca HarpeBo-
crorikoctd "B" o 'OCT 8865 u xiacca Bocrutamensiemoctd FH (T1IN) 1 o 'OCT 28779;

- TpaHc(opMaTOpbl COOTBETCTBYIOT IpyIie yciaoBui skcruryatanuu M6 nmo I'OCT
30631;

- TpaHchOpMaTOpbl CEHCMOCTOMKU MPU BO3JIEUCTBUM 3€MIIETPSCEHUN WHTEHCHUB-
HOCTBIO 8 6aioB mo MSK-64 ipu ypoBHE yCTaHOBKU HaJl HYJI€BOM OTMETKOM 110 70 M;

- TpaHchopMaTopsbl, MpeIHa3HaYeHHbIe 111 mocTaBku Ha AC, COOTBETCTBYIOT KJIaccy
6e3onacuoctu 3H no HIT-001-97 u Il kateropuu ceiicmoctoiikoctu no HI1-031-01;

- TpaHchOpMaTOpbl COOTBETCTBYIOT TpPeOOBAaHUSAM YCTOMYMBOCTU K 3JEKTpOMAr-
HUTHBIM TOME€XaM MpU BO3JEUCTBUM MArHUTHOTO TOJS MPOMBIIIJIEHHOW YacTOTHI IO
I'OCT P 50648, yctanoBineHHbIM AJis Tpynnsl ucnosinenus [V no I'OCT 32137,

- TpaHchOpMAaTOPhl yIOBIETBOPSAIOT HOPMaM HHAYCTPUAJIBHBIX PaJUONOMEX, YC-

taHoBlieHHbIM B 'OCT P 51318.11, kimacc A, rpynmna 1.
3.2 TexHnueckue XxapakTEpUCTUKH

3.2.1 OcHOBHBIE TEXHUYECKUE XapaKTEPUCTUKHU MPUBEACHBI B Tabnumax 1 u 2.

3.2.2 HauGonbuuit pabounii nmepBUYHBIN TOK MPUBEAEH B Tabauue 3.

3.2.3 PacueTHble 3HaYE€HHUSI COMPOTUBICHUNA BTOPUYHBIX OOMOTOK IMOCTOSIHHOMY TOKY
NpUBECHbI B TabuiIe 4.

3.2.4 PacueTHble 3HAYEHUS HOMUHAIBHOW MpeNeIbHOW KPAaTHOCTU BTOPUYHOU 00-
MOTKH JJISI 3aIlIUThl B 3aBUCUMOCTH OT HOMUHAJIbHOW BTOPUYHOW HATPY3KH IPUBEICHHI B

MIPUIIOKEHHUH A.
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HaumenoBanue nmapamerpa

3HayeHue

AJIL KOHCTPYKTHUBHOI'O UCITIOJTHCHUS

TIUI-10-M | TIUI-10-M-1 | TILJI-10-M-4
HomunansHOe HanpsikxeHue, kB 10
Haubonbiiee pabouee HanpspkeHue, kKB 12
HomunanwsHas yacrora nepeMeHHOro Toka, Iy 50
5,10, 15, 20,
30, 40, 50, 75,
80, 100, 150, | 10, 15, 20, 30, 40, 50, 75, 80,
200, 300, 400, | 100, 150, 200, 300, 400, 500,
HomunansHBIN HepBI/I‘IHI)If/'I TOK, A 500. 600 600. 750. 800. 1000. 1200
750, 800, 1500, 2000
1000, 1200,
1500, 2000
HoMmuHanbHbIN BTOPUYHBINA TOK, A 1 wim 5
KonnuecTBo BTOpHUUHBIX 0OMOTOK 2 3 4

Kiacc TouHOCTH BTOPUYHBIX OOMOTOK 10
I'OCT 7746:
JUTSI U3BMEPEHUN

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

JUIS 3AIIUTHI 5P; 10P
HomuHanbHast BropuuHas Harpyska, B-A,
BTOPUYHBIX OOMOTOK:
JUTSI U3BMEPEHUN
1;2;2,5

pu cos ¢ = 1
nipu cos ¢ = 0,8 (Harpy3ka HHIYKTUBHO-aKTUBHAs)
JUIS 3aIIUThI

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

nipu cos ¢ = 0,8 (Harpy3ka HHIYKTUBHO-aKTUBHAs) 15
KparHOCTb TpexceKyHIHOro TOKa TEPMUYIECKON
CTOMKOCTH, I[P HOMUHAJILHOM IIEPBUYHOM TOKE, A
5-300 60
400-2000 45
KpatHOCTh TOKa 3JIEKTPOAMHAMHUYECKON CTOM-
KOCTH, IPY HOMUHAJIBHOM MIEPBUYHOM TOKE, A:
5-300 265
400; 500; 600; 750; 800; 1000 200
1200; 1500; 2000 112
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Tabnuua 2
HomuHanbHbli k09 dUIMEHT 6e30macHocTr " Wi HOMUHABHAS PECTbHAS
HoMMHANLHEL KPAaTHOCTB”) B KIACCE TOYHOCTH TS KOHCTPYKTHBHOTO HCITOTHEHHS
HGPBH‘H/:HP”I TIUI-10-M TIUI-10-M-1 TIUI-10-M-4
TOK, 0,5; 0.5S 0,2; 5P; |0.,5; 0.5S 0,2; 5P; |0.,5; 0.5S 0,2; 5P;
1 |77 0,2S | 10P 1 |7 0,28 10P | 1 |7 0,2S | 10P
10, 20, 40, 50,
100, 200 155 10 5 10 13 10
5, 80, 400 13 10 15 12
15, 30, 75,
150, 300, 600 19 10 10 13 10
500 17 5 11 5 11 8
5
750 21 15 15 11
800 22 10 12
1000 24 10 18 18 14
1200 11 9 11 9 6
1500 12 10 12 5 10 .
2000 13 13
IIpumeyanus

1 HomunanbHbil KO3 PUIMeHT 0€30MacHOCTH He OoJiee YKa3aHHOTO 3HAYEHUS.

2 HomwuHanbHas npeaenabHas KpaTHOCTh HE MEHEE YKa3aHHOTO 3HAYEHUS.
3 3navenust kod3ddunuenta 6€30MaCHOCTH OOMOTKHU AJII U3MEPEHUN MPUBEACHBI IPU
HOMUHAJIbHOM BTOpUYHOW Harpy3ke 10 B-A; 3HaueHUs HOMUHAIBHOUN MPEAEIbHON KpaT-

HOCTH OOMOTKH IJIA 3allIUThI IMPUBCACHBI IIPH HOMUHAaJIbHOM BTOpH‘IHOﬁ Harpyske 15

B-A.

Tao0muna 3

HaumenoBanue
rnapameTpa

3HaueHue

HomunaneHb11
MIEPBUYHBIN TOK, A

10

15

20

30

40

50

75

80 | 100 | 150 | 200

Haubonpmmii pabounii
MIEPBUYHBIN TOK, A

10

16

20

32

40

50

80

80 | 100 | 160 | 200

OxkoH4YaHKE TAOJUIIBI 3

HaumenoBanue
rnapameTpa

3HaueHue

HomunaneHb11
MIEPBUYHBIN TOK, A

300

400

500

600

750

800

1000

1200|1500 {2000

Haubonpmmii pabounii
MIEPBUYHBIN TOK, A

320

400

500

630

800

800

1000

1250|1600 | 2000
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PacueTHble 3HaYEHUS COMPOTUBIICHU BTOPUUYHBIX OOMOTOK MOCTOSSHHOMY

HoMuHATLHBIH TOKY, OM, JIJI1 KOHCTPYKTUBHBIX UCIIOJTHEHHUI
HGPBH‘H/:HP”I TIUI-10-M TIUI-10-M-1 TII-10-M-4
TOK, 0,5; 0.5S 0,2; 5P; | 0,5; 0.5S 0,2; 5P; [0.,5; 0.5S 0,2; 5P;
1 ’ 0,2S 10P 1 ’ 0,2S 10P 1 |7 0,2S 10P
10, 20, 40, 50,
100, 200 0,1210,08 | 0,10 | 0,15 0,10 0,13 0,19 0,12 0,16
5, 80, 400 0,14 0,17 0,26 0,13 0,22
15, 30, 75,
150, 300, 600 0,17 0,13 0,19 {0,10 0,13 0,19 0,12 0,16
500 0,14 0,11 0,16 0,11 0,16 0,10 0,14
750 0,21 0,16 0,24 (0,13 0,16 0,24 0,14 0,21
800 0,23 0,17 0,26 [ 0,14 0,17 0,26 0,13 0,22
1000 0,29 0,22 0,32 [ 0,17 0,22 0,32 0,16 0,28
1200 0,22 0,30 0,29 (0,22 0,17 0,29 0,17 0,22
1500 0,27 0,37 0,36 | 0,27 0,22 0,36 0,22 0,27
2000 0,37 0,50 0,50 | 0,37 0,30 0,50 0,30 0,37
3.3 YerpoiicTBo

3.3.1 TpancdopMaTopbl BHINOIHEHBI B BUI€ ONOPHOI KOHCTPYKIUU. Tpancdopma-

TOPBI COACPIKAT MAI'HUTOIIPOBOALI, IICPBUYHYIO 1 BTOPHYHBIC OOMOTKH.

3.3.2 Kaxnas BTopuyHas 0OMOTKa HAXOJAUTCSI HA CBOEM MarHUTOIPOBO/IC.

Hns ucnonuenus tpanchopmatopoB TIII-10-M oOmoTka, mpegHazHaueHHas s

U3MEpPEHUs M ydyeTa 3JeKTposHepruu, obo3znavyaetcss Nel; oOMOTKa 1l MUTaHUS 1ienel

3alllMThl, aBTOMATUKH, CUTHAIM3AIMK U yrpaBieHus - No2. [Ipu ucnonnenun tpancdop-

matopoB 10P/10P 06e BropuuHbIe 0OMOTKHU MpeTHA3HAYCHBI JIs 3aITUTHI.

Hns ucnionnenuit tpancopmaropon TIUI-10-M-1 u TIUI-10-M-4 oOmoTKa, npen-

Ha3HAYCHHAA JIS1 USMCPCHUA U YUCTA JJICKTPOIHCPIUH, 0003HavaeTCs NQI; 0OMOTKH PRI |

MUATAHUSA LENEH 3alUThl, ABTOMATUKHW, CUTHAIU3AUU U yrpaBieHus - No2, No3 u No4,

3.3.3 [Ilpu 3akaze TpanchOpMaTOpOB C HECTAHAAPTHHIM HAOOPOM KaTYIIEK I10

KJlacCaM TOYHOCTH, HA3HAUYCHUC 0OMOTOK YKa3aHO B MAaCIIOPTC HA U3JCIINC U HA Ta0IN4-

K€ TCXHUYCCKUX JaHHBIX.
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3.3.4 B tpancdopmaTtopax Ha HOMUHAIbHBIE IEpBUYHBIC TOKH 10 300 A mepBu4Has
0OMOTKa MHOTOBHUTKOBAs, BBIMIOJHEHA B BHJI€ KaTyUIKW, B TpaHchopMmaTopax Ha TOKHU
(400 — 2000) A - ogHOBHUTKOBasI. BBIBO/IbI BTOPUYHBIX OOMOTOK PACIOI0KEHbBI B HUKHEN
4acTH TpaHC(HOpMaTOPOB.

3.3.5 IlepBuuHass u BTOpUYHBIE OOMOTKM TpPaHC(HOPMATOPOB 3AIUTHI SMOKCHUIHBIM
KOMIAyHJIOM, YTO OOECHEeUUBAET AIEKTPUUECKYIO M30JIALMIO U 3alIUTy 0OOMOTOK OT MpO-
HUKHOBEHMSI BJIATH U MEXaHUYECKUX TTOBPEKICHHI.

3.3.6 TpancpopMaTopbl KpemsTcsi Ha MECTe YCTAHOBKH YETBHIPbMSI BTYJIKAMU C

pe3b0oit M 12, pacnonokeHHbBIMU Ha HHKHEW OMOPHOM MOBEPXHOCTH.

3.3.7 TI'abGapuTHble, yCTAaHOBOYHbBIE, IPUCOETUHUTENBHBIE pa3MEPbl U Macca TpaHC-

(dbopMaTopoB NMpuBEECHbI B pUiokeHnu b.
3.4 MapkupoBka

3.4.1 BroiBoasl nepBuuHON 00MOTKH 0003HaueHs! JI1 u JI2.

3.4.2 Jlns ucnonnenus: tpanchopmaropon TIIJI-10-M BbIBoABI BTOPUYHONH 0OMOT-
KH 17151 u3Mepenust oooznavatorcs 111 u 112, Bropuunoit oOMoTKH Juist 3auuThl - 211 u
212.

s ucnionnenuit Tpancopmaropo TIII-10-M-1 u TIIJI-10-M-4 BbIBOABI BTO-
pUYHON 0OMOTKM A u3mepeHus: oboznavatorcs 1M1 u 112, BTOpuyHBIX OOMOTOK ISt
sammThl - 211 u 212, 311 u 312, 411 u 412.

3.4.3 Ha tpaHcdopmaTopax UMeeTcs TaOJIMYKa TEXHHYECKUX JTaHHBIX C TIPeayTpe-

)KIIaIOH_Ieﬁ HaJIIINUCbIO O HAIIPSAKCHHUH HAd PA30OMKHYTBIX 0OMOTKaX.

4 DJkcmiayaranus TpaHcpopmMaTopos
4.1 [ToaroroBka TpanchopmMaToOpoB K AKCILTyaTalluu
4.1.1 Ilpu ycranoBke TpaHchopmaropa B KPY noikHbl ObITh NPOBEIEHBI:
- yJajeHue KOHCEpBUPYIOIIEH CMa3Ku U OYMCTKA TpaHcopmaropa OT MbUTK U IPs3U
CYXOH BETOIIbIO, HE OCTABJISIFOLICH BOpca WM CMOYEHHOMU B yallT - ciupure ['OCT 3134;
- BHEWIHUN OCMOTp IJI MPOBEPKHU OTCYTCTBUS TPELIMH U CKOJIOB M3OJISALIMH, KOP-

PO3HUH HA MCTAJNIMYCCKUX ICTAJIAX.

10
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4.1.2 Ilpu pasmemenun tpanchopmaropa B KPVY paccrosHue Mexay ocsiMH CO-
ceHUX (a3 JOIKHO COCTaBIATh HE MeHee 230 MM.

4.1.3 oimkHbI ObITh MPOBEACHBI UCIBITAHUS B 00bEME, YCTAaHOBJICHHOM IMPEATPHU-
atueMm - uzroropuresnem KPY u HopmatuBHOM nokymenTanuein Ha KPY.

MeTtobl uCTIBITaHUN TpaHCHOPMATOPOB JOJKHBEI cooTBeTCTBOBAaTH 'OCT 7746.

[Ipu ucneiTanusx tpaHnchopmaropa, 10 ycranoBku B KPY wnu B ero cocrase, a0-
IyCKAeTCs OJHOKPAaTHOE MCIIBITAHUE DJIEKTPUYECKOW M30JSLUM TpaHcdopMaTopa Ha-
MPSYKEHUEM IPOMBIIUIEHHOM 4acTOThl 28 KB B TeueHne 1 MuH.

4.1.4 IlnomOupoBaHUE BHIBOJIOB BTOPHUYHOM H3MEPUTEIHHOW OOMOTKH IPOU3BO-
JUTCS TIOCTIE MOHTa)Ka BTOPUYHBIX COSAMHEHHUM YIIOJIHOMOUYEHHOM Ha 3TO CIIyKOO0H.

4.1.5 VYcunue npu 3aKpyduBaHUU OOJTOB BO BTYJKM Ha OMOPHON MOBEPXHOCTHU

TOJDKHO OBITH (35+2) H-M, B oTBepcTHs IEPBUYHON 0OOMOTKH - (45+2) H-m.

4.2 DkcIulyaTallMOHHBIE OTPAHUYEHUS

4.2.1 Dkcrutyaranusi TpaHCPOPMATOPOB JOJKHA TTPOU3BOIUTHCS B COOTBETCTBUU C
"[IpaBunaMu yCTpOKCTBa 3JE€KTpOycTaHOBOK", "lIpaBuiaMu TEXHUYECKON SKCILTyaTalluu
AJIEKTPUUECKUX CTaHIMU U ceTeld Poccuiickoi @enepanuun.

4.2.2 HauGomnbiuee pabouee HaNpsHKEHUE, BTOPUYHBIE HATPY3KH U TOKU KOPOTKOTO
3aMbIKaHUS HE JOJKHBI IPEBBIIATh 3HAYEHUH, YKa3aHHBIX B 3.2.1.

Hau6Gonpmmii pabounii TOK HE AOJKEH MPEBHIIIATh 3HAYCHHH, yKa3aHHBIX B 3.2.2.

4.2.3 Jlomyckaetcsi KpaTKOBpeMEHHOe, He OoJjiee 2 4 B HENEJI0, MOBBIIICHHE Mep-
BUYHOTO TOKa Ha 20 % 10 OTHOIICHUIO K HauOoJIbllIeMy paboueMy MepBUYHOMY TOKY.

4.2.4 KadecTBO AJIEKTPOIHEPIHHU JIOJHKHO COOTBETCTBOBAThH TpedoBanusiM ['OCT 32144,

S5 IloBepka TpancopmaTopos

5.1 Tpanchopmaropsl Toka nosepsitorcst B coorserctsun ¢ 'OCT 8.217.

PexomeHyemMplil MEXKIIOBEPOUHBINA HHTEPBAI — &8 JIET.

6 Texnnueckoe o0cy:;KMBaHHE

6.1 Ilpu TexHHMYECKOM OOCITYKMBAaHUH MPOBOJASTCS CIIEIYIOIINE paOOThI:
- OYMCTKa TpaHc(opmaTopa OT MbUTH U TPSI3U;
- BHEIHUNA OCMOTp TpaHcPopMaTopa Jjsi IPOBEPKU OTCYTCTBHUS HA MMOBEPXHOCTH

11
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M30JISILIUU TPEIIUH U CKOJIOB;
- TpoBepKa KperieHus TpaHnchopmaTopa;
- TPOBEPKA HAJIEHKHOCTU KOHTAKTHBIX COCIMHECHUN;
- HCTbITaHUs, 00bEM U HOPMBI KOTOPBIX ycTaHoBieHbl P/] 34.45-51-300-97.
MeTobl UCTIBITAHUN — B COOTBETCTBUM ¢ "lIpaBUiiaMu TEXHUYECKOM SKCILUTyaTalluu
AJIEKTPUYECKUX CTAaHLMN U ceTeld PO" U ¢ ydeToM AOMOJHUTEIBHBIX YKa3aHUM HACTOSA-
mero PO.

6.2 PaboThl 0 TEXHUYECKOMY OOCIYKHBaHUIO CJIETyeT IPOBOAUTH B CPOKH, yCTa-
HOBJICHHBIE ISl YCTPOMCTBA, B KOTOPOM IKCILTYaTUPYIOTCS TpaHC(HOPMATOPBHI.

6.3 VYkazaHMs U pEKOMEHJALHUH IO METOAaM MPOBEACHHUS UCIIBITAHUN U OLIEHKE UX
PE3yJIBTATOB:

- NpU OPOBEACHUU HCIBITAHUN JIEKTPUYECKON MPOYHOCTU HU30JIALMU MEPBUYHOMN
OOMOTKHU HaNpsHKEHHE MPUKIAIBIBACTCS MEXKAY NMEPBUYHON OOMOTKOM M COeMHEHHBIMU
BMECTE U 3a3€MJICHHBIMH BBIBOJAMU BTOPUYHBIX OOMOTOK;

- TPU UCIBITAHUHU U3OJSIUU BTOPUYHBIX OOMOTOK HANpsKEHUE MPUKIIAIbIBACTCS
K COCIMHEHHBIM BMECTE BBIBOJIAM KaXKJI0M M3 OOMOTOK IPHU 3aKOPOUYEHHBIX U 3a3eMJICH-
HBIX BBIBOJIaX JIPYroil 0OMOTKHU;

- TpU U3MEPEHUU COMPOTUBIEHUS HU30JSALUUU OOMOTOK MEraoMMETpP MPUCOETUHS-
€TCsl TaKUM ke 00pa3oM, KaK HCIbITaTeNIbHbIN TpaHCc(OpMaTop MpU UCIBITAHUU 3JIEK-
TPUYECKON MMPOYHOCTU U30JIALINHY;

- HU3MEpeHHe TOKa HaMarHWYMBaHUSI BTOPUYHBIX OOMOTOK MPOU3BOJIUTCS MPHU 3HA-
YEHUSX HaINpsKEHUH, YKa3aHHbIX B Tabnuiie 5;

- pacyeTHOE HampsLKEHHE ISl CHATHS BOJIBT-aMIIEPHON XapaKTEPUCTUKUA 0OMOTOK
JUTsL ©3MEPEHUS TPUBEACHO B TabuIe 6;

- I U3MEPEeHHUs] TOKOB HAMArHWUYMBAHUS K HCHBITYEMOW BTOPUYHOM OOMOTKE,
IpU Pa3sOMKHYTON NEPBUYHONM OOMOTKE, MPHUKIAAbIBACTCS HAINpPSKEHUE, YKa3aHHOE B
tabnuuax S u 6. Ilpu 3ToM A0HKEH UCTIOB30BATHCA BOJBLTMETP 3P GEKTUBHBIX 3HAYECHUN

Kj1acca TouyHOCTH 0,5 ¢ BXOAHBIM comnpoTuBiieHuEM He MeHee 10 MOwm.
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Tabnuua 5
Pacuernoe nanpspkenue™®, B, 115 KOHCTPYKTUBHBIX UCIIOJTHEHUI
Homunanbubii TIUI-10-M TIUI-10-M-1 TIUI-10-M-4
HCPBHHHBI TOK, A = 0.2:] 5P: 0.5 0.2: | 5P: |0.5: 0.2: | 5P:
11938 0as] 1op | 1 P28 02s | 1op| 1 %S| 025 | 10P
10, 20, 40, 50, 100, 200 26 27 53 39
5, 80, 400 401 13126 1 51 T 30 68 14 52
15, 30, 75, 150, 300, 600 | 57 27 53 | 26 27 53 39
500 48 13 43 13 43 13 30)
4
750 69 29 66 | 29 66 " 6
800 74 30) 68 30) 68 52
1000 91 33 90 |31 33 90 s 66
1200 37 38 43 |37 15 43 25
1500 45 43 53 | 45 17 53 17 32
2000 60 54 65 | 60 20 65 20 39

[Ipumeuanue - * PacueTHble 3HAUEHUS HANPSIKEHUH BTOPUYHOM OOMOTKH ISl U3-

MEpEHHI yKa3aHbl IPM HOMUHAJIBHON BTOpUYHOM Harpy3ke 10 B-A.

Tabnuma 6
HomuHanbHEIH PacueTHoe
N Krnacc TounocTu
IIEPBUYHBIN TOK, A HanpsbkeHue, B
5-2000 0,2;0,2S; 0,5; 0,5S; 1 4,5

3HAYCHHS WCTBITATEBHBIX HANPSOKEHUN 71 MPOBENCHUS HUCHBITAHUNU AIEKTpUYe-
CKOM MPOYHOCTU W3OJISAIMH MEPBUYHON U BTOPUYHBIX OOMOTOK, DJIEKTPUUECKOTO COIPO-
TUBJICHUS U30JIAIIUM OOMOTOK U U3MEPEHHBIC 3HAYCHUSI TOKOB HAMAarHUYMBaHUSI BTOPUY-
HBIX 0OMOTOK yKa3bIBalOTCS B MACIIOPTE HA U3JIEIHe.

6.4 TpanchopmaTopbl HEPEMOHTONPUTOAHBI. [Ipy HECOOTBETCTBUM TEXHUYECKHUX Ta-

pameTpoB TpaHchopMaTopoB HacToseMy PO, TpaHc@opmaTropsl HEOOXOUMO 3aMEHUTb.

7 TpeGoBaHus K OATOTOBKE MEPCOHAJIA

7.1 Tlpu ycranoBke TpanchopmaTopoB B KPY paboThl 101KHBI MIPOBOAUTHCS MOA
pykoBoacTBoM U HabmogaenueM UTP pabounmu, 00yuyeHHBIMH BBITTOJHEHUIO HEOOXO011-
MBIX OMepaliii U UMEIOIIUMH KBATU(PUKAIIMOHHBIN pa3psl He HUXKeE 3.

7.2 1lpu TeXHUYECKOM OOCITYXKMBAaHUU TpaHChOpMaTOpa U MPOBEJIEHUU €TI0 HCIIbI-
TaHUN pabOThHI TOJKHBI MPOBOJIUTHCA OOYUYEHHBIM MEPCOHANIOM, MPOIIEAIINM CHeIHalb-
HYIO MOATOTOBKY M CTaXKUPOBKY, W JOMYLIEHHBIE K MPOBEIACHUIO MCHIBITAHUN B JIEUCT-

BYIOILEH DJIEKTPOYCTAHOBKE.
13
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Bpurana, npoBojisias TeXHHUECKOE 00CIIy>)KMBaHUE U UCTIbITAHUE, JOJHKHA COCTO-
ATb HE MEHEE YeM U3 JIBYX YEJIOBEK, U3 KOTOPBIX IPOU3BOIUTENH padOT TOJKEH UMETh
KBTI (PUKAIMOHHYIO TPYIITY IO AJIeKTpobe3onacHocT He Huxke [V, a ocTanbHbIe YIEHbI

Oopuranbl — He Huke 11
8 VYmakoska. XpaHnenue

8.1 TpanchopmaTopsl OTHPABISIOTCA C NPEANPUSATUS - U3TOTOBUTENS B TapHBIX
AIMKAX WIA KOHTEMHEpax.

8.2 Jlo ycranoBku B KPY TpancdopmaTopbl HOMKHBI XpaHUTHCSA B YCIOBHSIX, CO-
oTBeTCTBYrOMX yciaoBusiM xpanenus 2 'OCT 15150.

8.3 Ilpu xpanenuu TpaHchHOpMaTOpOB O€3 Taphl JOJKHBI OBITH MPUHITHI MEPHI
MIPOTUB BO3MO>KHBIX MOBPEKICHHM.

8.4 Cpok 3ammThl TpaHCHOPMATOPOB KOHCEPBAIMOHHON CMa3KOM, HAHECEHHON Ha
MPEANPUATUN - U3TOTOBUTEINE, COCTABIISIET TPU rOAA.

Cpoxk ncuncisaeTcs OT 1aThl KOHCEPBAIMK, YKa3aHHOW B ACIIOPTE Ha U3JIEIHE.

Ilo ucreyeHnn yka3aHHOTO CPOKa METAIUIMYECKHE YACTH MOJJIEKAT NEPEKOHCEPBa-
MU C MPEIBAPUTENIBHBIM YAAIECHUEM CTapOil KOHCEPBALIMOHHOW cMma3ku. KoHcepBaiuio
npoBoauTh 1o I'OCT 9.014 macnom K-17 I'OCT 10877 wim Apyrum METOJIOM U3 TIPEAY-
cmotpeHHbIx ['OCT 23216.

9 TpancnopTupoBanue

9.1 TpaucnoptupoBaHue TpaHcGHOPMATOPOB BOZMOKHO JIFOOBIM 3aKPBITHIM BHUIOM
TpaHcnopTa B yciioBusx TpancnoprupoBanus JK mo I'OCT 23216.

9.2 omyckaercs TpaHCIIOPTUPOBaHUE TpaHC(HOPMATOPOB 0€3 MHIUBHUIYATLHOM
YIaKOBKU B KOHTEHHEpaxX M 3aKpbIThIX aBTOMaIuHax. [Ipu sTom TpanchopmaTopsl
JOJIKHBI OBITH KECTKO 3aKPEIUICHbI IEPEBIHHBIMU OPYCKaMM, UM C TIOMOUIBIO JPYTHX
CPEJIICTB Ha MECTE YCTAHOBKH C 3a30pOoM He MeHee 10 MM Mexay TpaHc(popMaToOpamH.

9.3 Tlorpy3ky, TOCTaBKYy U BBITPY3KY TPaHC(OPMATOPOB PEKOMEHAYETCS ITPOU3BO-
IUTh C YKPYITHEHHEM I'PY30BbIX MECT — B TPAHCIIOPTHBIX MakeTax. JJig makeTupoBaHus

MIPUMEHSTH AepeBsiHHbIE ToAA0HbI 1o 'OCT 9557.
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9.4 Tlpu TpaHCHIOPTUPOBAHUH IOJKHBI OBITH MIPUHITH MEPHI MPOTHUB BO3MOKHBIX
IIOBPEKICHUN.

9.5 Knumarunyeckue GpakTopbl MPU TPAHCIOPTUPOBAHUU JTOJKHBI COOTBETCTBOBAThH
ycioBusiM xpanenus 5 I'OCT 15150.

9.6 TpaHcOpTUpOBaHME B caMoJIeTaX JOJDKHO MPOBOJAUTHCS B OTAIlJIMBAEMBIX
rE€PMETU3HPOBAHHBIX OTCEKAX.

9.7 Tlogpém u mepemenieHue TpaHchHOpPMaTOPOB HEOOXOAUMO OCYIIECTBIISITH MPU
nomotu peiM - 6o1ToB M12 TOCT 4751, ycTaHOBIEHHBIX 0 JUArOHaN B KPETEKHbBIC
OTBEpCTHSI, PACTIONOKEHHbBIE HA OTIOPHON MOBEPXHOCTH TPaHC(HOPMATOPOB.

PbIM - OONTHI B KOMIUIEKT TOCTABKU HE BXOISAT.

9.8 Ilpu mpoBeAaeHUM TaKeIaXHBIX pabOT HEOOXOIWMO MPHUHATH MEPhl NMPOTHB

BO3MOJKHBIX TTOBPEKICHUI TOBEPXHOCTH TpaHC(HOPMATOPOB.

15



[Tpunoxenue A
(cipaBo4HOE)
PacueTrHble 3HaUeHNsT HOMMHAJIBHOM MPEIEIbHON KPaTHOCTH
BTOPUYHON OOMOTKH IS 3aILIUTHI B 3aBUCUMOCTH OT HOMUHAJIIBHON BTOPUYHON Harpysku

Gl

€d 900vCC 1L9° 111

Tabmuma A.1
T HowmHHabHas BTOPHHIHAS 3 0 s | 10| 15| 2 | 30 |4 | 50| 6 | 75| 100
TpaHnchopmaTopa Harpyska, B-A
Koadurment rpanchopmanun HomuHanbHas nipenenpHast KpaTHOCTh
5/5; 10/5; 20/5; 40/5; 50/5; 80/5; 33 26 7
100/5; 200/5; 400/5 17 13 10 6 5 4 3 5
15/5; 30/5; 75/5; 150/5; 300/5; 600/5 30 25 8
500/5 27 24 15 11 9 6 5 4
TITJI-10-M 750/5; 800/5 32 26 19 15 12 9 7 6 5 4 3
1000/5 34 28 22 18 15 11 9 7 6 5 4
1200/5 16 15 11 9 7 6 5 4 3 3 )
1500/5 17 16 12 10 9 4
2000/5 13 10 7 6 5 4 3
10/5; 15/5; 20/5; 30/5; 40/5; 50/5;
75/5; 100/5; 150/5; 200/5; 300/5; 30 25 17 13 10 8 6 5
4 3 2
600/5
500/5 27 24 15 11 9 6 5 4
TITJI-10-M-1 80/5; 400/5; 750/5; 800/5 32 26 19 15 12 9 7 6 5 4 3
1000/5 34 28 22 18 15 11 9 7 6 5 4
1200/5 16 15 11 9 7 6 5 4 3 3 )
1500/5 17 16 12 10 9 4
2000/5 13 10 7 6 5 4 3
10/5; 15/5; 20/5; 30/5; 40/5; 50/5; 2
75/5; 100/5; 150/5; 200/5; 300/5; 23 20 13 10 8 5 4 3
3 2
600/5
500/5 21 18 11 8 6 4 3 2 1,5
750/5 21 11 6 4
TII-10-M-4 80/5; 400/5; 800/5 21 b 7 > 5 4 3 2
1000/5 25 23 17 14 11 8 7 6 5 4 3
1200/5 12 | 11 6 15 | 1
1500/5 13 12 8 7 6 4 3 3 2 5 1,5
2000/5 12 11 9 5 4 3 2
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ITpunoxenne b
(obs13aTenpHOE)
["aGapuTHbIE, yCTAaHOBOYHBIE, TPUCOECIUHUTENBHBIE pa3Mephl U Macca TpaHchopmaTopo Toka TIIJI-10-M

400 max 70 03
320 max 21 2z 0

N2 B B s
M= . n«%jﬁ ~
\ — 25405 _J iﬁ 1
5

%*’* | j 0

¥

Fa.Y

235 max

%5 +1

5
@ | | )" |
' - N ‘ ~ Pucyrox 62 Pucyrox b3
. &5 80 max Jcmanskoe cr. pucyHok b7 Jcmansroe o pucyHox b1
I 198 max
A 85+05 5705 6905
%5
f : 2 .
) . o. 0 o
&5 !
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N | G ba | *
m R o ‘? Q 1 Q - d
4 L & 0o ©
f.—-.J o ' © \.—-.\ p \ J
‘M | I , B} B} “ 2 68 +05
Fucyror b5
. FPucyrox b4 O
" — e Bud mparcgopramapold TTA-10-M-1 v T 10-M-4
—) o © © o - OcmansHoe o pucyHok b7 Ocmamhoe o, pucynok b1
. J
Tadnua b7
08w 3 ot ogmanapod TA-10- Jun HOMUHUAG oA | Potsoepe s foona 02
P pramop MpaHC@opMamaopa | REpOUYHe mok, A ULYHOK 5 V) Hcnonnerue no oomomkarr | 1, mm
5-100 b1 4 0258 02 055 05,5P (0P| 135
BO-400 b2 3] 0 5P (10P)/5P (10P) 50
Macca max, k2 - 37 TA=10-M 500-800 53 g
TTA-10-M-7 000 0
HIT-10-M-4 1200
500 b4 4 60
2000 B
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