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Hacrosimee pykoBoacTtBo Mo skcmryarauuu (PD) comepkuT cBeneHus o
Ha3HAYeHUH, KOHCTPYKLMH, XapaKTepucTukax TpaicgopmaropoB Toka TOJI-20 (nanee
— «TpaHc(opmaropbl»), MNpeAHA3HAYEHHBIX JJII BHYTPUPOCCHICKMX IOCTaBOK,

NOCTaBOK Ha aToMHbIe cTaHIUU (AC) 1 yKazaHMsl 1J1s1 TPaBUIBHOM UX DKCILTYyaTalMH.

1 HopmatuBHBIE CCHUIKHU

1.1 B HacrosmeM pyKOBOJCTBE IO 3KCIUTyaTalldd HCHOJIb30BAHBI CCHUIKM HA
CJIeIyIOIIME CTaHAAPTHI:

['OCT 8.217-2003 I'CHU. Tpancdopmatopsl Toka. MeToauka MoBEPKHU.

I'OCT 9.014-78 EC3KC. BpemenHass nNpOTMBOKOPPO3HOHHAs 3alllMTa H3ACIINN.
O61mue TpeboBaHusI.

['OCT 1516.3-96 DnexktpoobopyaoBaHUE MEPEMEHHOTO TOKA HA HAMPSHKEHUS OT |
1o 750 xB. TpeboBanust K 3MEKTPHUUECKON MPOYHOCTH U30IISIUH.

['OCT 3134-78 VYaiit-cnuput. TeXHUYECKUE YCIOBHUS.

['OCT 4751-73 Poim-0ontel. TexHuueckue yCcaoBHsl.

['OCT 7746-2015 Tpanchopmaropsl Toka. OOIIME TEXHUIECKHUE YCITOBHS.

['OCT 8865-93 Cuctemsl 3ieKTprudecKoi n3osiuu. OueHKa HarpeBOCTOMKOCTH U
KJIacCU(p UK.

I'OCT 9557-87 Ilognon tmmockui JaepeBsiHHBIM pazmepom  800x1200 mwm.
TexHu4eckue ycuoBus.

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

I'OCT 15150-69 Mamuubl, TpuOOpPbl W JApPyrue€ TEXHUYECKUE U3SIHS.
Hcnonnennst st pa3iauyHbIX  KIMMAaTHYECKHMX panoHOB. Kareropum, yciaoBus
AKCIUTyaTallK, XPaHEHUS U TPAHCTIOPTUPOBAHUS B YACTH BO3JAEHCTBUS KIMMATUYECKUX
(baKkTOpOB BHEIIHEHN CpE/IbI.

I'OCT 15543.1-89 W3nenusi SAEKTPOTEXHUYECKUE M JIPYTM€ TEXHUYECKHE
uznenusi. OOmme TpeOOBaHMS B YACTU CTOMKOCTHM K KIMMATUYECKUM BHEUTHUM
BO3JICHCTBYIOMUM (PaKTOpam.

I'OCT 23216-78 WU3nenusi 31€KTPOTEXHUYECKUE. XPaHEHUE, TPAHCTIOPTUPOBAHHUE,
BpEMEHHas MPOTUBOKOPPO3MOHHAA 3aluTa, ynakoBka. O0mue TpeOoBaHUS U METO/b

UCHBITAHUH.
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I'OCT 28779-90 Marepuasibl 3JIEKTPOU3OIALMOHHBIE TBEpAble. MeToabl

ONPEAEIICHUS BOCINIAMEHSIEMOCTH 0] BO3/ICUCTBUEM UCTOYHHKA 32KUTAHUS.

['OCT 30631-99 OO6uue TpeOGoBaHUS K MalliHAM, IPUOOPAM U JAPYTUM TEXHUYE-
CKMM H3JENHSAM B YAaCTH CTOMKOCTH K MEXAHMYECKHM BHEIIHMM BO3JEHCTBYIOLIUM
(dakTOpaM mpH SKCILTyaTalUu.

I'OCT 32137-2013 CoBMECTUMOCTh TE€XHMYECKHX CPEJICTB JJICKTPOMArHUTHAS.
Texaudeckue cpeacTna sl aTOMHBIX CTaHIMA. TpeOOBaHMS M METOIbI UCTIHITAHUH.

I'OCT 32144-2013 Dnextpuueckass 3Heprusi. COBMECTUMOCTh TEXHUYECKUX
CpencTB 3ieKTpoMarHuTHas. Hopmbl kadecTBa 3JEKTPUYECKON SHEPIHMH B CHCTEMAax
AIIEKTPOCHA0KEHUS 00IIEro Ha3HAUYCHHUS.

I'OCT P 50648-94 CoBMECTUMOCTh TEXHUYECKHUX CPEACTB JJIEKTPOMATHUTHAS.
YCTOWYMBOCTh K MArHAUTHOMY IIOJI0 IPOMBIIUIEHHOW 4YacTOTHl. TeXHUYEeCKHe
TpeOOBAHMS U METO/IbI UCTIBITAHUH.

roctr P 51318.11-2006 CoBMECTUMOCTh ~ TEXHHUYECKHX  CPEICTB
anexkTpoMarauTHas. [IpomelinuieHHbie, Hay4dHble, MeauimHckue U ObiToBbie (IIHMB)
BBICOKOYACTOTHBIE yCTpoWcTBa. Paauonomexu uHAycTpuanbHble. HOpMBI M METOZBI
VU3MEPEHUN.

PJ1 34.45-51-300-97 O6beM 1 HOPMBI UCTIBITAHUH JIEKTPOOOOPYTIOBAHHS.

[IpaBmiia TEXHWYECKOM OKCIUIyaTalluM JJIEKTPUYECKMX CTAaHIMM U CETeu
Poccuiickon ®eneparnumn.

[IpaBuna o oxpaHe Tpy/a MpHu dKCILUTyaTalluy dIEKTpoycTaHoBOK (0T 24.07.2013 1.
Ne 328H).

[TpaBuia TeXHUYECKON HKCILTyaTalMK 3JIEKTPOYCTAaHOBOK MOTpeOUTenei.

[IpaBuiia ycTpoiCTBa 3IEKTPOYCTaHOBOK. CebMOE U3aHuE.

IIpaBwita ycTpoucTsa 3neKkTpoyctaHoBoK. [llecroe nznanue.

HIT-001-15 O0ume nmomoxeuus odecrieueHus 0€30IMacHOCTH ATOMHBIX CTAHIIUM.

HIT-031-01 Hopmbl pOEKTUPOBAHMS CEICMOCTOMKUX aTOMHBIX CTaHLUH.
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2  TpeboBanusi 6e30MaCHOCTH

2.1  Ilpu npoBeneHuu Bcex pabOT AOHKHBI BBIIOJHATHCS MpaBUiIa TEXHUKU O€3-
OIMMACHOCTH, JCHCTBYIOLIME Ha IPEANPUATUH, SKCILUTyaTUPYIOIIEM TPaHCHOPMATOPBI.

ITpu moAroTOBKE K AKCILIyaTaliH, IPY IPOBEJCHUN TEXHUUYECKOTO 00CITYKUBAHUS
JOJDKHBI  BBINOJHATBECS  «lIpaBmiia ycTpomcTBa 35€KTpOyCTaHOBOK», «lIpaBuna mo
OXpaHe TpyZa NpHU IKCILTyaTalluu 3JIEKTPOYCTaHOBOK.

2.2 TpeOoBaHusi 0€30IIaCHOCTH NpPU IMOBEPKE TpaHCPOPMATOPOB - IO
I'OCT 8.217.

2.3 BHHMMAHHUE! IIPU OKCIUIVATAIMMA TPAHCO®OPMATOPOB
HEOBXOIMMO UCKIIIOYUTH PASMBIKAHUE BTOPMYHLIX OEMOTOK!

2.4 BapuanT 3a3emiieHUSI BTOPUYHBIX OOMOTOK OTMpeAessieTcsi MOTpeOuTeneM B
COOTBETCTBUU CO CXEMOU BTOPUYHBIX IPUCOECANHEHUN TpaHC(HOPMATOPOB.

2.5 IlpousBonctBo paboT Ha TpaHcPopmaTopax Oe3 CHATHUS HAMPSHKEHUS C Tep-

BUYHON OOMOTKHU HE JOIMYCKAETCS.

3  Omnmucanue u padora TpancGopmMaTopon

3.1 Haznauyenue TpancpopmMaTopOB

3.1.1 TpauchopmaTopsl nperHa3HAYECHBI JIJIS MepeAadyd CUTHala U3MEPUTEIIbHON
uHpopmaruu nprudopaM U3MEpPEHUs, 3alUThl, ABTOMATUKH, CUTHAJIN3AIUA U yTPaBIIC-
HUS B JIEKTPUUECKHUX LIENSAX IEPEMEHHOT0 Toka yacTotoi 50 I'm.

3.1.2 TpaunchopmaTopsl NpeaHa3HAYEHBI AJI1 YCTAHOBKM B KOMILIEKTHBIE pacrpe-
nenurenbHble yerpoiictBa (KPY).

3.1.3 TpanchopMaTtopsl UMEIOT KIMMaTHYecKoe ucroaHenue «Y XJI», kareroputo
pasmemienus 2 no 'OCT 15150 u npeaHa3HayeHbl AJisl SKCILUIyaTAallid B CIETYIOIIMNX
YCIOBUSIX:

- BBICOTA YCTAHOBKHU HaJl ypoBHEM Mops - He 6ojiee 1000 M;

- BEpXHEE 3HAUEHHE TEMIIEpaTypbl OKPYXKAIOLIEro BO3AyXa, C YUYETOM IEperpena
Bo3yxa BHyTpu KPY, 50 °C;

- HIDKHEE 3HAYCHHUE TEMIIEPATYPhl OKPYKAIOLIEr0 BO3AyXa IMpHU SKCILTyaTaluu,

OTHOCHUTEJIbHAS BJIAXKHOCTb, JABJIEHUE BO3yXa - corinacHo Hopmam ['OCT 15543.1;
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- OKpy’Karollas cpella HEB3PbIBOOIACHas, HE COJEprKalllas arpeCCUBHBIX M1apoB B

KOHLIEHTpaUsAX, pa3pylialomux MeTamibl U u3oisiuuio (armocdepa tuma 11 mo
I'OCT 15150);

- pabouee noJioKeHUE TpaHCHOPMATOPOB B MPOCTPAHCTBE - JTHOOOE;

- TpaHcopMmaTtopbl HpeaHa3HAYeHbl AJI HKCIUTyaTallid B 3JEKTPOYCTaHOBKaX,
MOJIBEPTAIOIIMXCST BO3JCUCTBUIO TPO30BBIX TMEPEHANPSDKEHUH TpU OOBIUHBIX Mepax
IpO303allMTh, ¥ HMEIOT HOPMAJBHYIO M3OJSIIUI0 YPOBHS — «a» WIM «O» 10
['OCT 1516.3 kinacca narpeBoctoiikoctu «B» mo I'OCT 8865 u kiacca BocrjiaMeHsie-
moctu FH (IIT") 1 mo 'OCT 28779;

- TpaHchOpMaTOphl COOTBETCTBYIOT TIpYIINE YCIOBUH H3KcIUTyatauuu M6 1o
I'OCT 30631;

- TpanchopMaTOpbl CEMCMOCTOMKMA MPHU BO3JACHCTBUM 3€MJICTPSICEHUN MHTEHCHB-
HOCThIO § 6amioB mo MSK-64 npu ypoBHE yCTaHOBKHM HaJ HYJIEBOM OTMETKO# 10 70 M;

- TpaHchopMaTOpbl, MpenHa3HaueHHble i mocTtaBku Ha AC, COOTBETCTBYIOT
kiaccy 6e3zonacHocty 2H (mo cornacoBanuto ¢ 3akazuukom), 3H, 4H mo HIT-001-15 u
II kareropuu ceiicmoctorikoctu o HI1-031-01;

- TpaHc(hOopMaTOphl COOTBETCTBYIOT TPEOOBAHUSIM YCTOMYMBOCTH K 3JIEKTpOMAr-
HUTHBIM TIOMEXaM IPU BO3JEHCTBHUM MArHUTHOI'O IOJISI MPOMBIIIJIEHHON YacTOTHI 10
['OCT P 50648, ycranosieHHbIM aiis rpyniibl uecnoiasnenus [V no 'OCT 32137,

- TpaHc(hOpMaTOphl YAOBIETBOPSIOT HOPMaM HWHAYCTPUAIBHBIX PpPaTUOIIOMEX,

ycranoBieHHbIM B 'OCT P 51318.11, kimacc A, rpynna 1.
3.2 TexHuyeckue XxapaKTEpUCTUKU

3.2.1 OcHOBHBIE TEXHHUUECKHE XapaKTEPUCTUKHU MPUBEICHBI B TabmIie 1.

Tabmura 1
3HaueHne
Haumenosanue napamerpa KOHCTPYKTUBHOE UCIIOJIHEHUE
TOJ-20-2 | TOJ-20-3 | TOJI-20-4 | TOJI-20-5.1(2)-2
HomunanwsHoe HanpsbkeHue, kKB 20
HaunGounpmiee pabouee HanpsikeHue, KB 24
HoMuHanbHas yacToTa NEpeMeHHOro Toka, I'n 50
HoMuHanbHbI BTOPUYHBIN TOK, A 1;5
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HaunmenoBanue napamerpa

3HaueHue

KoHCTpyKTHBHOE HCTIONHEHNE

TOJ-20-2 | TOJ-20-3 | TOJ-20-4 | TOJ-20-5.1(2)-2

HoMuHanbHbIN TEpBUYHBINA TOK, A

5;10; 15; 20; 30; 40; 50; 75; 80; 100; 150; 200;
300; 400; 600; 750; 800; 1000; 1200; 1500; 2000;
2500

3000, 4000 -

KonnuecTBo BTOpUUHBIX OOMOTOK

2 | 3 | 4 2

Kinace tounoctu mo 'OCT 7746:

BTOPUYHOM OOMOTKHM I U3MEPEHUI

0,2S;0,2;0,5S;0,5; 1; 3

BTOPUYHOM OOMOTKH JJIs1 3AIIUTHI 5P; 10P
HomunanbHas BTopuuHas Harpyska, B-A:
BTOPUYHOM OOMOTKH U1 U3MEPEHUI

1;2;2,5

npu cos ¢ = 1

npu cos ¢ = 0,8 (Harpy3ka UHyKTUBHO-

AKTHBHAS)

3;5;10; 15; 20; 25; 30; 50

BTOPUYHONM OOMOTKH JIsI 3aLTUTHI
npu cos ¢ = 0,8 (Harpy3ka HHAYKTHBHO-

aKTUBHas) 3;5;10; 15; 20; 25; 30; 50
HomunaneHas npenenbHast KpaTHOCTb 10
BTOPUYHOM OOMOTKH J|JIs 3aIIUTHI*, HE MEHEe
HomunanbsHbli K03 duUiMeHT 6e301macHOCTH
nprOOPOB BTOPUUHOM OOMOTKH 151 H3MEpe-
HUW**, He OoJiee, B KJlaccax TOYHOCTHU TIPH HO-
MUHAIHHOM NIEPBUYHOM TOKE, A:
0,2S; 0,2; 0,5S 5-2500 10
5-800 17
0.5 1;3 1000 - 2500 15
0,28 (2500; 3000; 10
0,2;0,5S; 0,5; 1; 3 4000)*** 21 )
OIHOCEKYHIHBIN TOK TEPMHYECKON CTOMKO-
CTH, KA, TP HOMUHAIBHOM TIEPBUYHOM TOKE,
A
5 0,40
10 0,78
15 1,20
20 1,56
30 2.5
40 3,0
50 5,0
75 5,85
80 6,23
100 10,0
150 12,50
200 20,0
300; 400 31,50
600 — 2000 40,0
2500 61,0
3000; 4000 61,0 | -
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OxoHyanue Tadauusl 1

3HaueHune
HanmenoBanue napamerpa KoHCTpyKTHBHOE HCITONTHEHNE
TOJ-20-2 | TOJI-20-3 | TOJI-20-4 | TOJI-20-5.1(2)-2
ToK 37EKTPOIMHAMUYECKON CTOMKOCTH, KA,
1P HOMUHAJIbHOM IIEPBUYHOM TOKE, A:

5 1,0
10 1,97
15 3,0
20 3,93
30 6,25
40 7,56

50 12,80

75 14,70

80 15,70

100 25,50

150 31,80
200 51,0
300; 400 81,0

600 — 2000 102,0

2500 152,50

3000; 4000 152,50 | -

[Ipumeuanns

1 * 3HaueHHMe HOMHUHAJIBHOH MpeAeTbHOW KPAaTHOCTU BTOPHUYHOM OOMOTKH SISt
3alUThI IPUBEICHO IPY HOMUHAJIBHON BTOpUYHOM Harpy3ke 20 B-A.

2 ** 3HadyeHrMe HOMUHAIBHOTO KO3 duIeHTa 6€30MacHOCTH MTPUOOPOB BTOPHUUHOM
0OMOTKH 11 U3MEPEHHI IPUBEIEHO P HOMUHAJILHOW BTOpUYHOM Harpy3ke 10 B-A.

3 *** Jlna tpancopmaropoB TOJI-20-2 (3; 4) BB - 1.

4 KonuuecTBO BTOPUYHBIX OOMOTOK, UX Ha3HAuU€HHUE, KIacChl TOYHOCTH, 3Haye-
HUS. HOMMHAJbHBIX BTOPUYHBIX HArpy30K, HOMHHAJIBHOTO BTOPHUYHOIO TOKAa, HOMHU-
HaJIbHOM MpENeIbHOW KPATHOCTH BTOPUYHBIX OOMOTOK JJISl 3aIUThl 1 HOMHHAJIBHOTO
kod(pumeHTa 6€30MacCHOCTU MPUOOPOB BTOPUUYHBIX OOMOTOK JIi M3MEPEHUH yTOu-
HSIOTCS B 3aKase.

5 TpanchopmaTopbl MOT'YT U3rOTaBIMBATHCS C BIBOJAAMH BTOPUUHBIX OOMOTOK
U3 THOKOT0 MHOTOXKMIIBHOTO MPOBOJA. [[1MHa BEIBOIOB BTOPUYHBIX OOMOTOK

OTrOBaprBacTCA B 3aKas3e€.
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3.2.2 HauOGonbmuii pabouunii MepBUYHBIN TOK MPUBEJIEH B Ta0IUIIEC 2.

TabOmura 2
HomunanbHb1i Haubonpmmii pabounii
MEPBUYHBIN 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
600 630
750 800
800 800
1000 1000
1200 1250
1500 1600
2000 2000
2500 2500
3000 3200
4000 4000

3.2.3 PacyeTHble 3HAUE€HUS COMPOTHUBIICHUSI BTOPUYHBIX OOMOTOK TOCTOSTHHOMY

TOKY IIPUBEICHBI B TabuIIe 3.

Ta0Omuma 3
ComnpoTuBiieHHE 0OMOTOK
HomunanbeHsli Hcnonnenue NOCTOSIHHOMY TOKY, OM
IICPBUYHBIN TOK, [ BTOPHYHOM 00- KoHcTpyKkTHBHOE HCTIONTHEHUE
A MOTKH TOJ1-20-3; TOJI-20-4;
TOJ1-20-2 TOJI1-20-5.1(2)-2
5.20: 30: 50; 75; 0,2S;0,2; 0,5S 0,064
100; 150; 300 0.5 0,091 -
’ ’ 5P; 10P 0,092
0,2S; 0,2; 0,5S 0,085
40; 80; 200; 400 0,5 0,122 -
5P; 10P 0,172
0,2S; 0,2; 0,5S; 0,5 0,13
5-75; 100-300 5P; 10P - 0.18
0,2S; 0,2; 0,5S; 0,5 0,13
600 5P; 10P 0,18
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OxoHyaHue TaOJIULIBI 3

H o CormpoTtuBiieHHe 0OMOTOK TIOCTOSTHHOMY TOKY, OM
OMUHAJIbHBIN Homep
MIEPBUYHBIN TOK, BTOPUYHOM KoHcTykTHBHOE HCTIOTHEHUE
TOJI-20-3; TOJI-20-4;
A comomKn T071-20-2 TOJI-20-5.1(2)-2
0,2S;0,2; 0,5S 0,18
750 0,5 0,16
5P; 10P 0,23
0,2S;0,2; 0,5S 0,2
80; 800 0,5 0,18
5P; 10P 0,24
0,2S; 0,2; 0,5S 0,26
1000 0,5 0,2
5P; 10P 0,26
0,2S; 0,2; 0,5S 0,27
1200 0,5 0,24
5P; 10P 0,32
0,2S; 0,2; 0,5S 0,34
1500 0,5 0,3
5P; 10P 0,4
0,2S; 0,2; 0,5S 0,47
2000 0,5 0,41
5P; 10P 0,48
0,2S; 0,2; 0,5S 0,6
2500 0,5 0,53
5P; 10P 0,6
0,28 0,37
2500%* 0,2; 0,5S; 0,5 0,42
5P; 10P 0,49
0,2S 0,45
3000* 0,2; 0,5S; 0,5 0,5
5P; 10P 0,5
0,2S 0,62
4000%* 0,2; 0,5S; 0,5 0,7
5P; 10P 0,7

[Mpumeuanne - * Ilnsg TOJI-20-2 (3; 4) BB-1 (cMm. npunoxenue b puc. b.7).

3.2.4 PacueTHble 3HAYEHUS HOMMHAJIBHOM NPEIEIbHON KpPAaTHOCTU BTOPUYHBIX
0OMOTOK /715 3aIIMThI B 3aBUCUMOCTH OT HOMHUHAJIBHON BTOPUYHON Harpy3KH MpUBeEie-
HBI B IPUJIOKEHNHU A.

3.3  VYcrpoiicTBO

3.3.1 Tpanchopmaropbl BHIIOTHEHBI B BUJE OMOPHONW KOHCTpYKIMH. Tpancdop-
MaTOpPBI COIEPKAT MArHUTOIIPOBO/IbI, IEPBUYHYIO U BTOPUYHBIE OOMOTKH.

Kaxxgast BTopruHas 0OMOTKa HAXOAUTCS HA CBOEM MarHUTOIPOBO/JIE.

3.3.2 Jlns ucnionnenus tpanchopmaropoB TOJI-20-2 u TOJI-20-5.1(2)-2 obmoT-

Ka, IpeIHa3HaueHHAas i1 U3MEPEHUS U yUeTa 3JIEKTpoIHepruu, odo3Hauaercs Nel; o6-
9
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MOTKA JUIsl IUTaHUS LENed 3allnThl, aBTOMATUKH, CUTHAJIN3ALUU U yIpaBieHus - Ne2.

[Ipu ucnonnenun tpanchopmaropo 10P/10P o6e BropuuHbie 0OMOTKHM NpeaHa3HaAYE-
HBI JIJIS1 3aIUTHI.

Jns ucnionnenust tpancdopmatopoB TOJI-20-3 oOMoOTKa, nMpeaHa3HAYCHHAS IS
U3MEPEHHS U y4eTa 3JIEKTpo3Hepruu, ooo3Havaercss Nel; oOMOTKH [Isl TUTAHUS Lienei
3aIUThl, ABTOMATUKH, CUTHAJIM3ALMH U yrpaBieHus - No2 u Ne3.

Jns ucnionnenust tpancdopmatopoB TOJI-20-4 oOMoOTKa, MpeaHA3HAYCHHAS IS
U3MEPEHHS U y4eTa 3JIEKTpo3Hepruu, ooo3Havaercss Nel; oOMOTKH sl MUTAHUS Lieneit
3allMThl, ABTOMATUKH, CUTHAIM3AIMU U yripaBiaeHUs - Ne2 | No3 u No4,

3.3.3 Ilpu 3akaze TpaHcpOpMaTOpPOB C HECTAHAAPTHBIM HAOOPOM OOMOTOK IO
KJlaccaM TOYHOCTH, Ha3Haue€HHWE OOMOTOK yKa3aHO B IAaclopTe Ha U3Jeine M Ha Taod-
JIMYKE TEXHUYECKUX JAHHBIX.

3.3.4 IlepBuuHas U BTOpUYHBIE OOMOTKH TPaHC(HOPMATOPOB 3ATUTHI KOMITAYHIOM,
YTO 00€CIEeUNBAET HEKTPHUUECKYIO0 M30JSAIHUIO U 3aIIUTy OOMOTOK OT MPOHUKHOBEHUS
BJIar'M U MEXaHUYECKUX MOBPEXKICHUM.

3.3.5 B nutom 610Ke Ha OMOPHON MOBEPXHOCTU MUMEIOTCS BTYJIKH C PE3bOOBBIMU
OTBEPCTUSIMHU, CITy>KalllUe JJIsl KpEIUIeHHs TpaHC()OpPMaTOPOB HA MECTE YCTAHOBKH.

3.3.6 TpanchopmaTopsl ¢ BEPTHKAIHHBIM PACTIOIOKECHUEM MEPBUYHBIX BBIBOJIOB
UMEIOT B YCJIOBHOM 0003HaYeHnH TpaHcpopmaTopa OykBbel BB.

3.3.7 BbIBOJIbI BTOPUYHBIX OOMOTOK PACIOJIOKEHbI B HUYKHEN YacTH TpaHchopMa-
TOPOB.

3.3.8 T'abaputHble, YCTAaHOBOYHBIE, MPUCOCIAUHUTEIBHBIE pa3Mepbl U Macca
TpaHc(hOpMaTOPOB MPUBEACHBI B MPUIIOKEHUH b.

3.4 MapkupoBka

3.4.1 BpiBosbI IEpBUYHON 0OMOTKM 0003HaueHs! JI1 u JI2.

3.4.2 Jlnsa ucnonHenus: tpancopmatopoB TOJI-20-2 u TOJI-20-5.1(2)-2 BEIBOABI
BTOPUYHON OOMOTKH 1l m3Mepenuid ooo3navatorcs 111 u 112, oOMOTKH 115t 3aIUTHI
- 211 u 2N2.

3.4.3 Jlnsa ucnonnenuit tpancgopmatopo TOJI-20-3 BBIBOABI BTOPUUHOM 0OMOT-
KM 11 u3MepeHuit ooboznavarorcss 1M1 u 112, BBIBOJIbI BTOPUYHBIX OOMOTOK JIsl 3a-

muTe - 211 u 212, 311 u 312.
10
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3.4.4 Jlnsa ucnonnenuit Tpancopmatopo TOJI-20-4 BEIBOABI BTOPUUHOM OOMOT-

Ku Ui u3MepeHuit oo6o3navarotcss 11 u 112, BBIBOIBI BTOPHYHBIX OOMOTOK JJISl 3a-
muThel - 211 u 212, 311 u 312, 411 u 4112.
3.4.5 Ha tpancdopmaropax mMeercs TaOIWYKAa TEXHUYECKUX JAHHBIX C TMPEIy-

HpC)KI[aIOIHCﬁ HAAIIUCBIO O HAIMMPSXKCHHWH HAa Pa30MKHYTBIX BTOPUYHBIX 00MOTKaX.

4 JOxkcmuyaranusi TpaicopmaTopos

4.1 IloarotoBka TpaHC(OPMATOPOB K IKCILTyaTallUU

4.1.1 IlIpu ycranoske TpanchopmaropoB B KPY nomxHbl ObITh IPOBEACHDI:

- yJaJleHHe KOHCEPBUPYIOLIEH CMa3KU U OYUCTKA TpaHC(POopMaTopa OT IbLIM U IPsA3U
CyXOH BETOIIIbIO, HE OCTABJIAIONIEH BOPCA WM CMOUYECHHOM B yalT - criupute ['OCT 3134;

- BHEIIHHUA OCMOTP ISl POBEPKU OTCYTCTBUS TPELIMH U CKOJIOB MU30JSLUU, KOP-
pPO3UN HAa METAJUINYECKUX JETAISX.

4.1.2 Ilpu pa3memnienun tpanchopmatopoB B KPY, paccrosinue Mexay ocsimu co-
cenHux a3 J0KHO cocTaBiATh He MeHee 300 mm, a /i TpaHCPOpPMATOPOB C HOMHU-
HajbHBIM nepBUYHbIA TOKOM 4000 A — He meHee 320 mM. PaccrosiHue oT BEIBOAOB MEp-
BUYHON OOMOTKHM TpaHC(HOPMATOPOB [0 3a3€MIISIEMBIX IJIEMEHTOB JIOJKHO COOTBET-
CTBOBaTh TpeboBaHUsAM «IIpaBui ycTpoiCTBa 3JIEKTPOYCTAHOBOK.

4.1.3 IluHBl pacupenenuTeNbHOr0 yCTPOMCTBA, IMOAKIOYAEMbIE K IEPBUYHBIM
BBIBOJIaM TpaHchopmaTopa, Ipu HOMUHAJIBHOM TiepBuuHOM Toke 2500; 3000; 4000 A
JOJKHBI OBITh MIOKPBITHI CEPEOPOM.

4.1.4 [omxHbl OBITH MPOBEAEHBI UCTBITAHUS B 00BEME, YCTAHOBJICHHOM MpE-
npustuem-usrorosureneM KPY n HopmatuBHOM nokymenTtanuen Ha KPY.

MeTtons! ucnibiTanuii TpanchopmaTopoB A0KHBI cooTBeTcTBOBaTH ' OCT 7746.

ITpu ucneiTanusax tpaHcpopmaTopoB, 10 ycraHoBKM B KPY wmnm B ero cocrase,
JOIYCKAeTCsl  OJHOKPAaTHOE MCHBITAHME DJIEKTPUYECKOW IIPOYHOCTH  H3OJIILHU
TpaHC(HOPMATOPOB HANIPSHKEHUEM IIPOMBIIIIIEHHON 4acToThl 65 KB B Teuenue 1 MuH.

B ocranbHbBIX Cllydasx MCHBITATEIbHOE HAMPSHKEHHUE MEPBUYHON OOMOTKHU JTOJIKHO
cocTaBiATh 58,5 KB 1pu BelIepkKKE BpEMEHH - | MUH.

4.1.5 IInomOupoBaHHE BHIBOJIOB BTOPUYHON HM3MEPUTEIHHOH OOMOTKH MPOHU3BO-
JUTCS TIOCJIE MOHTa)Ka BTOPUYHBIX COSTMHEHUHN YITOJIHOMOUYEHHOM Ha 3TO CIIYXO00ii.

4.1.6 Ycunue npu 3akpydyuBaHUU OOJITOB BO BTYJIKM Ha OINOPHOM IOBEPXHOCTH

TOJKHO OBbITh (25+3) H-M., B oTBepcTHs mepBUUHON OOMOTKH - (45+2) H-Mm.
11
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4.2  DKcIulyaTalMOHHbIE OTPAHUYECHUS

4.2.1 Dxcrutyatanus TpaHc(OpMaTOPOB JOKHA MPOU3BOJIUTHCS B COOTBETCTBUU
¢ «I[IpaBunamum ycTpoMcCTBa 3IEKTPOYCTAaHOBOK», «IIpaBunamm TEXHMYECKOM JKCILTya-
TalUU AJIEKTPOYCTAaHOBOK moTpedutenei», «llpaBunamMu TeXHUYECKON SKCILTyaTalluu
ANEKTPUYECKUX cTaHIMU U ceter Poccuiickon denepanum».

4.2.2 HaubGonpiiee pabouee HaNpsKeHHE, BTOPUYHBIE HATPY3KH U TOKU KOPOTKO-
IO 3aMBbIKaHUS HE JOJDKHBI IIPEBBIIIATH 3HAYCHUM, YKa3aHHBIX B 3.2.1.

HaubGonbimmii pabounii TOK HE JOJKEH MPEBBIIIATH 3HAYCHUN, YKa3aHHBIX B 3.2.2.

4.2.3 JlomyckaeTcsi KpaTKOBpEMEHHOE, He 0oJiee 2 4acoB B HEJENI0, MOBBIIICHHUE
NEPBUYHOr0 ToKa Ha 20 % MO OTHOLIEHHUIO K HauOoJbIIEMY paboueMy TOKY.

4.2.4 KauecTBO 3JIEKTPOIHEPTUHU JOJIKHO COOTBETCTBOBATH TPEOOBAHUSIM
['OCT 32144.

S  IloBepka Tpancopmaropos

5.1 Tpanchopmartopsl Toka moepsitorcst B cootBerctBun ¢ 'OCT 8.217. UnH-

TepBaJ MEXy IoBepKamu 16 jer.
6 Texnuueckoe 00CaTy:KUBaAHME
6.1 Ilpu TexHHMUECKOM OOCITY>KMBaHUU ITPOBOJSATCS CIEAYIOLIUE pabOThI:

- OUHMCTKA TPaHC(HOPMATOPOB OT TIBUTH U TPSI3Y;

- BHEIIHUNA OCMOTp TpaHC(HOPMATOPOB IS MPOBEPKH OTCYTCTBHUSI HA IOBEPXHOCTU U30-
JIALMY TPELHH U CKOJIOB;

- TIPOBEpKa KperuieHusl TpaHchopMaTopoB;

- TIPOBEpPKa HAJIGKHOCTH KOHTAKTHBIX COSAMHEHHIA;

- HUCIIBITaHUs, 00BbEM M HOPMBI KOTOPbIX ycTaHoBIeHbI P 34.45-51-300-97.

Meronpl  WUCHBITAHUW - B COOTBETCTBMM C «lIpaBunmamMu TeXHUYECKOU
DKCIUTyaTallMU SJICKTPUUYECKUX CTaHUUM U ceted PD» U ¢ ydeToM JONOIHUTEIBHBIX
yKa3aHu# HacTosiero PO.

6.2 PaboThl MO TEXHUYECKOMY OOCIIYKHBAHHUIO CJEAYET MPOBOJIUTH B CPOKH,
YCTaHOBJICHHBIE JJISI YCTPOUCTB, B KOTOPOM SKCILUTYaTUPYIOTCS TpaHCHOpMaTOPhI

6.3 VYkazaHus U pEKOMEHJALMMU [0 METOAAM MPOBEACHUS UCTIBITAHUN U OLICHKE
UX PE3YJbTATOB:

- IIPY IPOBEACHUH UCIIBITAHNH MIEKTPUUECKOW IPOYHOCTH W30JBILIMH NIEPBUYHON

12
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0OMOTKH, HANPSKEHHUE MTPUKIAIBIBAETCS MEKIY COEIMHEHHBIMU BbIBOJIaMU OOMOTKH U

3aKOPOYEHHBIMU U 3a3€MJICHHBIMU BBIBOJIaMU BTOPUYHBIX OOMOTOK;

- TP UCOBITAHUU H30JISLUU BTOPUYHBIX OOMOTOK HAMpsLKEHHE MPUKIIAIbIBACTCS
K COEIIMHEHHBIM BMECTE BBIBOAAM KaKIOW M3 OOMOTOK IIPU 3aKOPOUEHHBIX M 3a3€M-
JICHHBIX BBIBOJIAX JAPYTOl OOMOTKH;

- IIPU U3MEPEHUH COMPOTHUBICHUS U30JIALUA OOMOTOK MEraoMMETP IMPUCOEANHS-
eTCsl TAKUM e 00pa3oM, KaKk MCHBITYeMbI TpaHC(HOPMATOpP MPU UCHBITAHUU JIEKTPH-
4eCKOW MPOYHOCTH U30JIALUHU, IPU 3TOM JUIsl IPOBEPKHU HU30JISILUU IEPBUUHON OOMOTKH
ucnomnp3zyercss MeraomMerp 2500 B, nist mpoBepkH M30MSALMA BTOPUYHBIX OOMOTOK —
meraommetp 1000 B;

- U3MEpEHUE TOKAa HAMAarHUYMBAHMsI BTOPUYHBIX OOMOTOK ISl 3aIUThI JOJKHO
POU3BOAUTHCS MPU 3HAUCHUAX HANPSIKEHUH, YKa3aHHBIX B Tabnue 4;

- pacueTHOE HaIlpsHKEHUE JUIsl MPOBEPKHU KO3 puimenTa 0e30nacHoCTH IpruOoOpoB
0OMOTOK /ISl U3MEPEHUS IPUBEICHO B Ta0nuie 5;

- pacueTHOE 3HAYEHHUE HAIPSHKEHUS JJI CHATHUS BOJBT-AMIIEPHON XapaKTEpPUCTHU-
K1 OOMOTOK JIJIs1 U3MEPEHUs TPUBEICHO B Tabnuiie 6;

- JUId W3MEpPEHUs TOKOB HaMarHWYMBaHUS K HUCIBITYEMOW BTOPUYHOW OOMOTKE,
IpyU Pa30MKHYTON NMEPBUYHON LIETIH, TPUKIAIBIBACTCS HAIPsDKEHHUE, yKa3aHHOE B Tald-
mvnax 4, 5 u 6. [Ipu 3T70M 10J1KEH UCTO0Ib30BaTHCS BOJBTMETP AP (HEKTUBHBIX 3HAUECHUIN

Kj1acca TouyHocTd 0,5 ¢ BXOJHBIM conpoTUBIeHUEM He MmeHee 10 MOwm.

Ta6auma 4
. Pacuernoe nanpsokenne™, B,
HomuHanbHbIN
. B KJIACCE TOYHOCTHU
NEPBUYHBIN TOK, A 0P | 3p

5—-300; 600 46
400; 750; 800; 1000; 1200 51
1500; 2000 60
2500; 3000 68
4000 98

[Tpumeuanue - * [Ipu HOMUHAIBHOM BTOpUYHOM Harpy3ke 20 B-A u

HOMHUHAJIbHOM BTOPUYHOM TOKE 5 A.

13
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Tabnuua 5
HomuHanbHbIN Pacuernoe nanpsokenune™, B,
IIEpPBUYHBINA TOK, A B KJIaCCE€ TOYHOCTHU
0,5;1;3 02 | 058 | 028
5 —300; 600; 400; 750, 800 45 32
1000; 1200 50 35
1500 56 40
2000 65 47
2500 76 55
2500%** 92 45
3000%** 103 52
4000%** 175 75
[Ipumeuanus

1 * Tlpn HoMuHaNILHOM BTOpUYHOM Harpy3ke 10 B-A 1 HOMMHAIBHOM BTOPHUYHOM

TOKE S5 A.

2 ** Jlnsg TOJI-20-2 (3; 4) BB-1 (cMm. mpunoxxenue b puc. b.7).

Ta0mura 6
HomunanbHbIM IEPBUYHBIN PacuetHoe
Knacc Tounoctu
TOK, A HanpshkeHue, B
5-3000 0,2S; 0,2; 0,5S; 0,5; 4,5
4000 1;3 15

3HaueHMs UCTIBITATEIBHBIX HAIPSHKEHUH 17151 TPOBEICHUS UCTIBITAHUN
AIIEKTPUUECKON MPOUYHOCTH U3OJISILIUU MEPBUYHON U BTOPUYHBIX OOMOTOK,
CONPOTHUBIIEHUS U30JSUKM OOMOTOK U U3MEPEHHBIE 3HAYEHUSI TOKOB HAaMarHU4UBaHUs
BTOPUYHBIX OOMOTOK MPHU HANPSKEHUSIX, IPUBEJICHHBIX B Ta0auIax 4 u 6,

YKa3bIBAIOTCs B IACIIOPTEC Ha U3ACIIHC.

6.4 TpanchopmaTopbl HEPEeMOHTOTPUTOHBI. [Ipr HECOOTBETCTBUN TEXHUYE-
CKHX TTapaMeTpoB TpaHCHOPMATOPOB HacTosAmeMy PO, TpanchopmaTopsl HEOOXOAMMO
3aMEHMUT.

7  TpedoBaHus K MOATOTOBKE MEPCOHAJIA

7.1 Ilpu ycranoBke TpaHcpopmatopoB B KPY paGoThl JOIKHBI TPOBOAUTHCS
noj pykoBoJcTBoM u HaOmoaenrnem UTP paGounmu, 00yd4eHHBIMHU BBIIIOJIHEHUIO HE-
00XO0IMMBIX Olepaluil U UMEIOIMMU KBATU(UKAIIMOHHBIN pa3psi He HUXKE 3.

7.2 Ilpu TexHHMYeCKOM OOCITYKMBaHUU TpaHCHOPMATOPOB U MPOBEACHUH UCIIbI-

TaHUU pa6OTBI HOJDKHBI IIPOBOIUTHCA O6y‘{CHHBIM IepcoHaiaoM, nmpomeamnumM CICIu-

14
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IbHYI0 NIOATOTOBKY U CTaXXUPOBKY U JONYIIEHHBIE K MPOBEACHUIO UCIIBITAHUM B JIEU-

CTBYIOLIEH JIEKTPOYCTAHOBKE.

7.3  bpurana, mpoBoasias TEXHUYECKOE 00CITy)KHBAHUE W MCITBITAHUE, JOJDKHA
COCTOSITh HE MEHEE YeM U3 JIByX YeJIOBEK, U3 KOTOPBIX MPOU3BOAUTENH padOT JOJIKEH
UMETh KBaNU(UKALMOHHYIO TPYIIy MO 3JeKTpobe3omacHocTH He Himwke [V, a

ocTaJbHbIE WieHbl Opurazasl - He Huxe 1.

8 VYmnakoska. Xpanenue

8.1  TpanchopmaTopsl OTIPABIAIOTCS C MPEANPHUATUS - U3TOTOBUTENS B TAPHBIX
AKX WM KOHTeHHepax.

8.2 o ycranoBku B KPY Tpanchopmatopsl JOIKHBI XPAaHUTHCS B YCIOBUSX,
COOTBETCTBYIOIMX ycioBusM xpanenus S 'OCT 15150.

8.3  Ilpu xpanenuu TpanchopMaTtopoB 6€3 Tapbl JTOKHBI OBITH MPUHSITHI MEPHI
IPOTHUB BO3MOKHBIX IOBPEXKIACHUM.

8.4  Cpok 3ammuThl TpaHC(HOPMATOPOB KOHCEPBAMOHHON CMa3KOH, HAHECEHHOM
Ha OPEANPUATHAN - U3TOTOBUTENIE, COCTABIISIET TPH roja.

Cpox ucumcisgercs OT AaTbl KOHCEPBALMY, YKA3aHHOW B MMACIIOPTE HA U3/EIIHE.

[Io ucTeyeHnn yKa3aHHOI'O CpOKAa METAJUIMYECKHE YacTH MOJJIEkKAT MEepEeKOHCep-
BallUM C MPEABAPUTENIbHBIM YAAJICHUEM CTapoil KOHCepBalmoHHOW cMa3ku. KoHcepsa-
nuto npoBoauTh o 'OCT 9.014 koncepBanmonnsiM mMaciaom K-17 I'OCT 10877 unu
IpyruM MeToaoM u3 npeaycmorpeHubix ['OCT 23216.

9 TpauncnoprupoBanue

9.1 TpaucnoptupoBaHue TpaHcHOPMATOPOB BO3ZMOMKHO JFOOBIM 3aKPBITHIM BHU-
JIOM TpaHCIopTa B ycioBusax TpancnoptupoBanus JK cormacno 'OCT 23216.

9.2 JlomyckaeTcsi TpaHCTIOPTUPOBaHKUE TpaHCHOPMATOPOB O€3 MHANBUAYATHHON
YIIAKOBKM B KOHTEMHEpax W 3aKphITbIX aBToMammHax. [Ipu sTom Tpancdopmaropsl
JOJKHBI OBITh KECTKO 3aKPEIUJICHBbI IEPEBIHHBIMUA OpyCKaMU, WIH C TIOMOIIBIO APYTUX
CPEICTB Ha MECTE YCTAaHOBKH C 3a30poM He MeHee 10 MM Mex 1ty TpaHchopMaTopamu.

9.3 TpancnopTUpoBaHUE B caMOJeTaxX JOJKHO MPOBOAUTHCSA B OTAIIMBAEMbIX
repMETU3UPOBAHHBIX OTCEKAX.

9.4 Tlorpy3ky, 10CTaBKYy U BBITPY3KY TPaHC(POPMATOPOB PEKOMEHAYETCS MPOU3-
BOJUTH C YKPYIIHEHUEM I'PY30BBIX MECT — B TPAHCIOPTHBIX makeTax. st makeTupoBa-
HUSI IPUMEHSTH JIepeBsIHHBIE M0A10HbI pazMepoM (800x1200) mm o 'OCT 9557.

9.5 Kuumartuueckue GakTopsl MPU TPAHCTIOPTUPOBAHUU JTOJKHBI COOTBETCTBO-
15
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BatTh ycinoBusaM xpanenus S 'OCT 15150.

9.6 Ilpu TpaHCIOPTUPOBAHUM JOJIKHBI OBITH MPHUHSATHI MEPHI MPOTUB BO3MOXK-
HBIX IOBPEKICHUM.

9.7 Jlns mombema W TiepeMerneHus TpaHChOpPMaTOPOB MCIOIB30BaTh PE3bOOBBIC
otrBepcTusi M12 B BbIBO/IaX NEPBUUHON 00OMOTKH (MpuiiokeHne b), BBepHYB B HUX, MTPE/i-
BapuTenbHO, pIM-001ThI [ OCT 4751. PeiM-001ThI B KOMIUIEKT ITOCTaBKH HE BXOJISAT.

Jns  mnoagbemMa M mepeMelieHus — TpaHCOPMATOpPOB C  BEPTUKAIbHBIM
PacCIoJIOKEHUEM BBIBOJIOB IEPBUYHON OOMOTKH MCIOJIb30BATh OTBEPCTHS B MEPBUYHBIX

BbIBOJAx.
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[Tpunoxenune A

(cmpaBOYHOE)

PacuerHbie 3HaYCHNST HOMUHAIBHON TIPEACTbHON KPATHOCTH BTOPUIHBIX OOMOTOK JIJISI
3allUThl B 3aBUCUMOCTH OT HOMUHAJILHOW BTOPUYHOM HArpy3Ku
B Ki1accax Tounoctu SP u 10P

Tabmmma A.1
HomMunansHas
BTOpUYHAs 3 5 10 | 15 | 20 | 30 | 40 | 50
Tum TpaHc-
Harpyska, B-A
(opmatopa Koadpumment
HoMunanbHas nipeaenbHas KpaTHOCTh
TpaHchopmarm
(5-15)/5; 30/5;
50/5;75/5; 100/5; | 36 | 27 | 16 | 12 6 | 45 | 35
TOJI-20-2 150/5; 300/5
40/5; 80/5;
200/5; 400/5 34 | 28 |20,5| 14 8 6 5
TOJI-20-3(4) (5-75; 100-
TOJI-20-5.1(2)-2 300)/5 28,5 23 |155] 12 7 5 4
TOJI-20-2(3;4) 600/5
TOJI-20-5.1(2)-2 750/5 17,5 13,5 6
TOJI-20-3(4) ,
TOJI-20-5.1(2)-2 80/5; 400/5 30,5 | 25,5 18 | 14 0 8 6.5 5
800/5
1000/5 25,5 21 |15,5]| 12 7 |55 45
TOJI-20-2(3;4) 1200/5 26 22,5 17 | 13,5 8 6,5 | 5,5
TOJI-20-5.1(2)-2 1500/5 26,5 123,5]18,5] 15 9 |75 1] 6,5
2000/5 21 18 | 14,5 12 8 | 6,5 | 5,5
2500/5 19 17 | 14 85 | 7 6
TOM20-26) 2500/5 19 | 17 | 14 | 12 85| 7 | 6
TOM-202(3:4) 2500/5 24 | 22 | 18 | 15 10 8 7
BB.1 3000/5 21 18 | 15 | 13 9 7 6
4000/5 17 16 | 13,5]11,5 85|75 | 7
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