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Hacrosiiee pykoBoCcTBO 10 AKcIuryatanuu (PD) cogepxut cBeeHus 0 Ha3Have-
HUU, KOHCTPYKIIMH, XapakTepucThukax Tpancgopmaropos Toka TIIOJI-10M (manee —
«TpanchopmMaTops»), MpeIHA3HAYCHHBIX JIJIi BHYTPUPOCCUICKUX MTOCTABOK, JIJIsi AaTOM-
HbIX ctadiui (AC) u ykazanusi, He0OX0IUMBbIE sl TPaBUILHON UX AKCILTyaTalluH.

1 HopMaTuBHBIE CCHLIKH

B HacrosiemM pyKoBOJCTBE MO SKCIUTyaTalliy UCIIOIb30BaHbI CCHUIKU Ha Clie-
JYIOIE CTAHIAPTHI:

['OCT 8.217-2003 T'COEMU. TpaucdhopmaTtopsl Toka. MeToanKa TOBEPKH.

['OCT 9.014-78 EC3KC. BpemeHHast MPOTUBOKOPPO3NOHHAS 3aLIUTa U3/ICIIH.
OO6uue TpedboBaHusl.

I'OCT 1516.3-96 DnekTpoodopy10BaHKE IEPEMEHHOT'0 TOKA Ha HANIPSDKEHUS OT 1
10 750 kB. TpeGoBanus K 3JEKTPUIECKON TPOUHOCTH U3OJISIIUU.

['OCT 3134-78 Yaitr-ciuput. TexHU4eCKHE YCIOBUSL.

I'OCT 7746-2001 Tpanchopmaropsl Toka. OOIIME TEXHUIECKHUE YCITOBHUSI.

['OCT 8865-93 Cuctemsl 3neKTpuiecKoil n3oisiuu. OneHKa HarpeBOCTOMKOCTH U
KJ1accugpuKaIus.

['OCT 10877-76 Macno koncepBaumonHoe K-17. Texunueckue ycinoBusi.

['OCT 13109-97 Dnexrpuueckas s3Heprusi. COBMECTUMOCTh TEXHUUECKUX CPEICTB
aeKTpoMarHuTHas. HopMbl kauecTBa 3J€KTPUUECKON SHEPTUHU B CUCTEMAX JIEKTPO-
cHaOkeHUs 00IIero Ha3HAYCHUSI.

['OCT 15150-69 Maimmunsl, mpubOpsI U ApyTUe TeXHUYeCKue u3aenus. Mcmnomnne-
HUS JIJIs1 pa3fIMYHbIX KJIMMaTU4eCKuX pailoHoB. Kateropuu, ycnoBust dKCIUTyaTaluu,
XpaHECHHsI ¥ TPAHCIIOPTUPOBAHUS B YACTH BO3JCHCTBUS KIIMMATHYECKNX (PaKTOpOB
BHEIIHEN CPEJIbI.

I'OCT 15543.1-89 Uzpenus snextporexuuueckue. OOime TpedoBaHus B 4aCTH
CTOMKOCTH K KJIMMAaTUYECKUM BHEIIHUM BO3JICUCTBYIOIINM (PaKTOPaM.

I'OCT 17516.1-90 Uznenust anektporexuuueckue. OOmye TpedoBaHus B YaCTH
CTOMKOCTH K MEXaHMYECKUM BHEITHUM BO3JICHCTBYIOMNUM (PaKTOpam.

I'OCT 23216-78 U3aenus 3neKTpoTeXHUUYECKHE. XpaHEHHUE, TPaHCIIOPTUPOBAHHUE,

BpEMEHHAasi MPOTUBOKOPPO3MOHHAs 3aluTa, yrnakoBka. O0ume TpeOoBaHUS U METO/IbI
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VCTIBITAHU .

I'OCT 28779-90 Marepuaiisl 21eKTpOU30IALIHOHHBIE TBEpAbIE. MeTobl onpene-
JIEHUS BOCIUIAMEHSAEMOCTH MOJT BO3JICMCTBUEM UCTOYHHUKA 3aKUTaHUS.

I'OCT P 50648-94 CoBMECTUMOCTb TEXHUYECKUX CPEJICTB DJIEKTPOMArHUTHAS.
VY cToYMBOCTh K MATHUTHOMY TIOJIIO TIPOMBINIJIEHHOW 4acTOThl. TexHuueckue Tpedona-
HUS U METOJIbl UCIIBITAHUM.

['OCT P 50746-2000 CoBMECTUMOCTh TEXHUUYECKHUX CPEACTB JIEKTPOMArHUTHAs.
Texnuueckue cpeacTBa JUisi aTOMHBIX CTaHIMA. TpeOOBaHUS 1 METOIbI UCTIBITAHUH.

['OCT P 51318.11-99 CoBmMECTUMOCTDh TEXHUUECKUX CPEACTB AIEKTPOMArHUTHAS.
PanpronoMexu UHAYyCTpUAIbHBIE OT IPOMBIIIJIEHHBIX, HAYYHBIX, MEAUIIUHCKUX U OBITO-
BbIX (IIHMB) BeICOKOYACTOTHBIX YCTPOMCTB. HOPMBI M METOIBI MCIIBITAHUA.

P/1 34.45-51-300-97 O6beM 1 HOPMBI UCIIBITAHUH 3JIEKTPOOOOPYIOBAHUS.

P/ 34.20.501-95 IIpaBuiia TeEXHHYECKOM IKCILTyaTAllUK SJIEKTPUUECKUX CTAHLIUM U
cereit Poccuiickon @enepauum.

[TOT PM-016-2001 / MesxoTpacieBble IpaBuiia 1o oxpaHe Tpyjaa (mpaBuia

PJ1 153-34.0-03.150-00 Ge30macHOCTH) IIPH IKCILTyaTaIlUU SJIEKTPOYCTAHOBOK.

[IpaBuiia TEXHUUECKOM IKCILTyaTalluU dIEKTPOYyCTaHOBOK notpedureneit. 2003 r.

[IpaBuia ycrpoiicTBa 3nekTpoyctaHoBOK. Cenpmoe uzganue. 2004 r.

IIpaBuna yctpoiicTBa siekTpoycTaHoBokK. [llectoe nzmanue. 2006 r.

HIT-001-97 O6mme monoxxenus odbecrnedeHnst 0e30MacHOCTH ATOMHBIX CTaHITUI
OI1b 88/97.

HIT-031-01 Hopmbl mpoeKTUpOBaHusl CEMCMOCTOMKNX ATOMHBIX CTAaHIUU.

2 TpeGoBanusi 6e30MacHOCTH

2.1  Tlpu npoBeaeHUH BCeX pabOT JOJIKHBI BHIMOIHATHCS MTpaBUia TEXHUKH
0e30MacHOCTH, ACHCTBYIONIME HA MPEAIPUITHH, SKCIUTYaTUPYIOIIEM TpaHC(HOpMaTOpPHI.

[Ipu moATOTOBKE K IKCILUTyaTallMH, IPU IPOBEICHUN TEXHUYECKOTO O0CTYKUBAHUS
JOJKHBI BBITTONMHATHCS «IIpaBuia ycTpoicTBa 3JIEKTPOYCTAHOBOKY, «MexXoTpaciaeBble
[paBuJIa 10 OXpaHe TpyAa (mpaBuiia 0€301aCHOCTH) MTPH SKCIUTyaTaluy 3JIEKTPOyCTa-
HOBOK).

2.2 TpeboBanus 6e3omacHOCTH Iipu noBepke Tpanchopmaropos - o 'OCT 8.217.



(8352) 62-88-22, 62-88-48, 62-88-66
wWww.znvo.kz

IIT.671 224.008 PO

2.3  BHUMAHUE! [1PU SKCIUIYATALIUU TPAHCOOPMATOPOB HE-
OBXO MO UCKIIIOYUTH PASMBIKAHUE BTOPUYHbLIX OBMOTOK!

2.4  BapwuanT 3a3eMJIeHUS BTOPUYHBIX OOMOTOK OTpEeIIsieTCs MOTPeOUTeIeM B
COOTBETCTBHH CO CXEMOW BTOPUUYHBIX MPUCOCIUHEHUN TpaHC(HOPMATOPOB.

2.5 TIlpousBomcTBo paboT Ha TpaHchopmaTopax O6€3 CHATHUS HANIPSHKEHUS C TIep-
BUYHOI OOMOTKH HE JOIMYCKAETCA.

3 Omnwucanue u paéora TpancpopmMaTopoB

3.1 Haznauenwue TpanchopmaTopoB

3.1.1 TpancdhopmaTopsl npeaHa3HAYEHBI AJIs Nepe/ladyn CUTHAa U3MEPUTEIbHON
uH(popManu npudopaM U3MEpEHuUsl, 3alUThl, aBTOMATUKHU, CUTHAIN3ALIMHU U YIIpaBJie-
HUS, U1l U30JIMPOBAHUS LIENEH BTOPUYHBIX COEIMHEHUI OT BBICOKOTO HAIIPSKEHUS B
AIIEKTPUUECKUX YCTAaHOBKAX MEPEMEHHOro ToKa yacToThl 50 I,

3.1.2 Tpancdhopmatopsl npeaHa3HAYEHBI JIJIs1 YCTAHOBKH B KOMIUJIEKTHBIE pacipe-
nenutenbHble yerporictBa (KPY) BHyTpeHHEH 1 Hapy)>XKHOM YCTaHOBKHM Kjlacca Harpsi-
xenus 10 kB.

3.1.3 Tpancdhopmatopsl UMEIOT KIUMaTH4Yeckoe ucrnoaHenue «Y XJb» kareropuu
pasmenienud 2 o I'OCT 15150 u npeanazHadeHs! 1S SKCILUIYaTallMK B CIEAYOIIUX
YCIOBUSIX:

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

- TeMIlepaTypa OKPY’KaloIIero Bo3ayxa npu dKcmuryaTanuu ot Munyc 60 °C o
mwiroc 55 °C;

- OTHOCHTEJIbHAs BJIAKHOCTb, J1aBlieHHne Bo3ayxa corsacHo ['OCT 15543.1;

- OKpY’KaroIlasi cpe/ia HEB3PhIBOOIMACHAsS, HE COEpIKalasi arpeCCUBHBIX T'a30B U
NapoB B KOHIIEHTPALMSIX, Pa3pyLIAIOIIUX MOKPBITUS, METAIUIBI M U30JIALHI0 (aTMOchepa
tuna Il mo I'OCT 15150);

- pabouee NoJ0KEeHHE TpaHCHOPMATOPOB B MIPOCTPAHCTBE - JIHOOOE;

- TpaHchopMaTOpbl NPeAHA3HAYEHBI 7S SKCILTyaTalluy B 3JIEKTPOYCTAaHOBKAX, MO/I-
BEPraoLIUXCs BO3JEWCTBHUIO IPO30BBIX MEPEHANPSHKEHUH P OOBIYHBIX MEPax rpo303a-
IIUTHI, © UIMEIOT HOpMaJTbHYIO H30Jis1rto ypoBHa “0” mo ['OCT 1516.3 knacca HarpeBo-

croiikocTH “B” mo 'OCT 8865 u knacca Bocruiamensiemoctu FH (I1IN) 1 mo I'OCT 28779;
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- TpaHc(hOpPMATOPBI COOTBETCTBYIOT I'PyNIE YCIOBUHM IKCILTyaTauuu M6 no
I'OCT 17516.1;

- TpaHchOpMAaTOPhl CEUCMOCTONKHU MPU BO3JEHCTBUN 36MIIETPSICEHUI NHTEHCHB-
HOCTBIO 9 GamioB o MSK-64 npu ypoBHE yCTaHOBKHU HaJ HYJIEBOM oTMeTKOM 110 70 M;

- TpaHc(OopMaTOpbl, IpeAHa3HauYeHHbIE /Ui TocTaBku Ha AC, COOTBETCTBYIOT KJlac-
cy 6e3onacroctu 3H o HIT-001-97 u Il kareropuu ceticmoctorikoctu o HI1-031-01;

- TpaHc(opMaTOpbl COOTBETCTBYIOT TPEOOBAHUSAM YCTOMUMBOCTH K 3JIEKTpOMAr-
HUTHBIM [IOM€XaM IPU BO3AEHCTBUY MArHUTHOTO MOJISl TPOMBIIIJIEHHONW YaCTOTHI MO
['OCT P 50648, yctanoBneHHbIM Juis Tpy1nsl ucrionHenus [V mo 'OCT P 50746;

- TpaHc(OpMATOPhI YAOBIETBOPSIOT HOPMAM HUHAYCTPUAIBHBIX PaJUOIOMEX, YC-
ta"oBjieHHbIM B 'OCT P 51318.11, kitacc A, rpynmna 1.

3.2 TexHUYECKHE XapAKTEPUCTUKH

3.2.1 OcHOBHbIE TEXHHYECKHE XapaKTEPUCTUKH TPaHCHOPMATOPOB IPUBEACHBI B

tabnuie 1.
Tabmmma 1
HanmenoBanue napamerpa 3HaueHue
HomunanebHOe HanpsixeHnue, KB 10
Haubonsiiee pabouee Hanpspkenue, KB 12
HomunanpHas yactora nepeMeHHoro Toka, I g 50

20; 30; 40; 50; 75; 80; 100; 150; 200;

HommHa i KE g PRIrHE TOK, 4 300; 400; 600; 800; 1000; 1500; 2000

20; 32; 40; 50; 80; 80; 100; 160; 200;
320; 400; 630; 800; 1000; 1600; 2000

Haubonbmuit pabounii mepBUYHBINA TOK, A

HomuHanbHbll BTOPUYHBIN TOK, A 1;5

KonnyecTBO BTOpUYHBIX OOMOTOK, IIT. 2;3:4

HomuHanbHast BTOpU4Has Harpy3ka BTOPUYHBIX 00-
MOTOK JUIsl ”3BMEPEHU U 3aluThl, B-A:

mpu cos ¢ = 1 1;2;2,5

nipu cos @ = 0,8 3;5;10; 15;20; 25; 30
Knacc Tounoctu:

BTOPUYHON OOMOTKH JIJIsi U3MEPEHUI 0,2S;0,2; 0,5S; 0,5; 1

BTOPHYHON OOMOTKH JIJIS 3aIITUTHI 5P; 10P
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HaumeHnoBanue mapamerpa

3HaueHue

HomunanbHas npeaenbHas KpaTHOCTh BTOPUYHOM

KonnuecTBO BTOPHYHBIX OOMOTOK

0OMOTKH JUIs 3aIUTHI*, HE MEHEe, TPU HOMUHAITb- 2:3 4
HOM IIEPBUYHOM TOKE, A:
20 - 400 10
600; 1000 16 10
800 20
1500 23
2000 19
Homunanbhelii ko3¢ uument 6e30macHoCcTH mprudo-
POB BTOPUUYHOW OOMOTKH JUIs M3MEPEHUT™ *, He Ooee:
B Ki1accax ToyHocTu 0,5; 1 mpy HOMUHAJIBHOM TIEep-
BUYHOM TOKeE, A:
20; 40; 80; 200; 400 12 16
30; 50; 75; 100; 150; 300 10 13
600 16 13
800 15 16
1000 17 13
1500 20 16
2000 24 16
B Kitaccax TounoctH 0,2S; 0,2; 0,5S 10 10

KpaTHOCTh TPEXCEKYHAHOTO TOKA TEPMUUECKOM
CTOMKOCTHU ITPU HOMUHAJILHOM IIEPBUYHOM TOKE, A:

20; 40; 80; 200 50
30; 50; 75 46
100; 150 56
300; 400 42
600 — 2000 33
KpaTHOCTb TOKa 3J1E€KTPOJAMHAMUYECKON CTOMKOCTH
P HOMUHAIBLHOM NEPBUYHOM TOKE, A
20; 30 96
40; 100; 150; 300; 400 114
50; 75; 80; 200 102
600; 800 81,5
1000 68,7
1500 66,7
2000 50

[Ipumeuanus

1 * 3HaueHHe HOMUHAJILHOU MPEETHbHON KPAaTHOCTH BTOPUYHON OOMOTKH JJISI 3aITUTHI
MPUBEICHO TP HOMUHAJIBHOM BTOpUUHOM Harpyske 15 B-A.
2 ** 3HaueHMe HOMUHAILHOTO KO3 duimeHTa 6€30MacHOCTH MPUOOPOB BTOPUIHOM 0OMOT-

KM JIJISI UBMEPEHUN MPUBEICHO MPU HOMUHAJILHOW BTOpUYHOM Harpy3ke 10 B-A.

3 3HaueHus BTOPUYHBIX Harpy30K, BTOPUYHOIO TOKA, MPEleIbHON KPATHOCTH BTOPUUHOMN
OOMOTKH I 3a1uThl, K03 unmenta 6e30macHOCTH MPUOOPOB BTOPHUYHOU OOMOTKH IS
M3MEPEHHI, KIacChl TOYHOCTH, KOJIMIECTBO OOMOTOK YTOUHSIIOTCS B 3aKa3e.

4  TpanchopmaTopsl MOTYT IOCTABJIATHCS C BHIBOJAMU BTOPUYHBIX OOMOTOK U3 THOKOTO
MHOT'OKHJIBHOTO NpoBoJa. JlyInHa BHIBOJIOB BTOPUUHBIX OOMOTOK OTOBAPUBAETCS B 3aKa3e.

6
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3.2.2 OCHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKH TPaHC(HOPMATOPOB C U3MEHsIE-

Tabmura 2
Homunanbusii Kitacesl Tounoctu Kpar- Kpat-
. E TOK, A Ucnonb- | BropuyHbIX 0OMOTOK HOCTb HOCTE TO-
= 3yeMbIe Tpexce-
= E U o BTOpHY- KYHJTHOTO Ka JJIeK-
(= -
A 2 = = &% | Hble KO- A1 A1t TOKa Tep- ThoauHa-
= o T g = TakTe | MBMEPEHHH | 3aUUTB | wrgeckoit | o CokOd
= a 4 CTOMKOCTH
CTOMKOCTH
20 ui; N2 50 96
4075 40 Hi; 13 50 114
40 nli; 12 50 114
8075 80 ul; U3 50 102
50 ni; 12 46 102
10075 100 ni; U3 56 114
75 Hi; 12 46 102
15075 150 nl1; 13 56 114
100 ni; N2 56 114
20075 200 5 Hi; 13 0,2S;0,2; 5p- 10P 50 102
300/5 150 nli; N2 0,5S; 0,5 j 56 114
300 Hl1; 13 42 57
200 ui; 12 50 102
40075 400 ni; U3 42 51
300 ni; N2 42 114
600/5 600 ni; 13 33 81,5
400 ni; N2 42 114
800/5 800 Hi; 13 33 81,5
1000 ni; 12 33 68,7
2000/3 2000 n1; U3 33 50

[Ipumeuanne — OcTanbHbIE TEXHUUECKUE TTapaMeTPhl MPUBEAEHBI B TabmuIe 1.

3.2.3 PacuerHble 3HaY€HUSI HOMUHAIBHOW MPEAEIbHON KPAaTHOCTH BTOPUYHBIX

00OMOTOK JJIA 3alllMThl B 3aBUCUMOCTH OT HOMMHAaJIbHOM BTOpH‘IHOfI Harpy3Ku InpuBCJC-

HbI B IPUJIOKEHUU A.
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3.2.4 PacueTrHble 3HaYEHUSI CONPOTUBIIEHUSI BTOPUUHBIX OOMOTOK MOCTOSTHHOMY

TOKY MPHUBEACHBI B TAOIHIIE 3.

Ta0muna 3
3 1 (S —, ConportuBneHue 0OMOTOK OCTOSH-
HomMunanbuelii BTOPHUHOIH HOMY TOKY, OM, JJIs1 UICTIOJTHEHHI
IIEPBUYHBIN TOK, A OOMOTKIL

TIIOJI-10M-2(3) | TIIOJI-10M-4

20; 30; 50; 75; 100; JUISL U3MEPEHUI 0,08 0,15

150; 300 JUISL 3aIATHI 0,12 0,20

Con. ) JUTSL U3MEPEHUI 0,1 0,20

40; 80; 200; 400 TS 3aIUTEI 0,14 0,28

600 JUTA U3MEPECHUH 0,19 0,15

JUTSL 3QIATHI 0,28 0,20

200 JUISL U3MEPEHUI 0,26 0,20

TS 3aIUTEI 0,38 0,28

1000 JUISl UBMEPEHUI 0,32 0,22

JUUISL 3aIAThI 0,41 0,31

1500 JUISL U3MEPEHU I 0,5 0,35

JUTS 3QIIATHI 0,7 0,49

2000 JUISL U3MEPEHUI 0,67 0,42

TS 3aIUTEI 0,84 0,64

3.3  VYcrpoiicTBO

3.3.1 Tpancdhopmatopsl BHIIOTHEHBI B BUJI€ IPOXOAHONU KOHCTPYKIMU. TpaHc-
(dopMaTOpHI coiepKaT MAarHUTOIPOBO/IBI, IEPBUYHYIO U BTOPUYHBIE OOMOTKH.

3.3.2 Kaxnas BropuyHas 0OMOTKa HaXOJIUTCA Ha CBOEM MarHuTonpoBoe. s
J1000ro KOHCTPYKTUBHOrO UcnofiHeHus TpanchopmaropoB TTIOJI-10M-2 oOMoTKa,
npeaHa3HaYeHHast ISl U3MEPEHUs U yueTa dJeKTposHeprun, oboznadaercs Nel, oOMoOT-
Ka JIJIs MUTaHUS LENeN 3alUThl, aBTOMAaTUKHU, CUTHAIN3ALNHU U yIpaBiaeHus - Ne2.

Jiist mo6oro KOHCTPYKTUBHOTO HcnoiHeHns Tpanchopmaropos TIIOJI-10M-3 06-
MOTKa, MpeJHa3HaueHHAas U1l U3MEPEHHUS U yUeTa 3JIeKTpO3Hepruu, ooozHayaercst Nel, 06-
MOTKH JIJIsl TUTaHMSI LIETIEH 3aIUThl, ABTOMATUKH, CUTHAIM3AMKU U yrpaBiieHus - No2 u Ne3.

JIitst mro00ro KOHCTPYKTUBHOTO HenonHenus TpaHcopmaropos TITIOJI-10M-4 oOmoT-
Ka, TIpe/THa3HaueHHas! [T I3MEPEHHS U yueTa AJIeKTposHeprun, ooo3Hadaercst Nel, oOMOTKH

JUIS TMTAHUS LETEeN 3alUThI, aBTOMATUKH, CUTHAIM3ALMU U yrpaBieHus - No2, Ne3 u Ne4.
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[Ipu 3aka3ze TpaHcPoOpMaTOPOB ¢ HECTAHAAPTHBIM HAOOPOM KaTyIIEK MO Ki1accam
TOYHOCTH, Ha3HaYeHUEe OOMOTOK YKa3aHO B MACIOPTE HA U3/e/IMe U Ha TaOJIMYKE TeX-
HUYECKUX JIaHHBIX.

3.3.3 O6MoTKH TpaHCHOPMATOPOB 3ATUTHI STIOKCHUIHBIM KOMIAYHIOM, YTO 00ec-
[IEYMBAET IEKTPUUECKYIO U30JISIUIO U 3aIIUTY OOMOTOK OT IPOHUKHOBEHUS BJIaru U
MEXaHUYECKUX MMOBPEKICHUM.

3.3.4 KoHcTpyKuus BBIBOJOB BTOPUYHON OOMOTKH JUIsl ©3MEPEHUH IpelyCcMaTpH-
BaeT BO3MOKHOCTb MJIOMOMPOBAHUSI.

3.3.5 T'abGaputHble, yCTaHOBOYHbIE, IPUCOECIUHUTEIBHBIE pa3MepPhl U Macca
TpaHC(OPMATOPOB MPUBEACHBI B PUIOKEHUU b.

3.3.6 IlepBuunHas 0OMOTKa MpeCTaBIsET COOON CTEPKEHb MIIM MHOTOBUTKOBYIO KOH-
CTPYKLIMIO C IPSMOYTOJIbHBIMU BBIBOJIAMH JIJISI [TOJICOSAMHEHHS IIIMHBI IEPBUYHOM 1IETIN.

3.3.7 Y tpanchopmMaTopoB, UMEIOIINX B KOHCTPYKTUBHOM 0003HAYCHHUH OYKBY
«B», nepBrYHBIE BBIBOJA PACIIOIATAFOTCS 101 yrioM 90 ° 110 OTHOIIEHHIO K KOHTAKT-
HOM MOBEPXHOCTH BBIBOJIOB BTOPUYHBIX 0OMOTOK. B TpancpopmaTopax ¢ KOHCTPYyK-
TUBHBIM 0003HaueHUEM «P» KOHTaKTHasl IOBEPXHOCTh [IEPBUYHBIX BHIBO/IOB BBINOIHE-
Ha B BuJEe pe3p0oBoro orseperus, puc. b.8. Tpancdopmaropsl ¢ u3MeHsieMbIM K03 u-
IIUEHTOM TpaHCc(OopMaIu UMEIOT B KOHCTPYKTUBHOM 0003HaueHnH OykBy «I1». Bo3s-
MOKHO COYETaHNE KOHCTPYKTUBHBIX HUCIIOJHEHUN.

3.3.8 Bropuunbie 00MOTKH TpaHC(HOPMATOPOB C U3MEHIEMBIM KO3 UITUEHTOM
TpaHchopmanuu UMeroT oTBeTBIIeHUs. [Ipy ncnoap30BaHNU BTOPUUHBIX BEIBOJIOB U1,
N2 nepBUYHBIN TOK - MUHMMAaJbHBIN, IPU UCIIOJIB30BAHUM BTOPUYHBIX BbIBOJOB M1, M3
NEPBUYHBIA TOK - MAKCUMaJIbHBIN. CXeMa OJICOeAMHEHUSI BTOPUYHBIX BHIBOJOB yKa3a-
Ha B IpWIOXKeHUU B.

3.3.9 KpermneHnue TpancGpopMaTOpOB OCYIIECTBISETCS C MOMOIIBIO JIUTOTO (hiaH-

IIa, B KOTOPOM UMCIOTCA YCThIPC YCTAHOBOYHLIC BTYJIKH.
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3.4 MapkupoBka

3.4.1 MapkupoBKa BbIBOJIOB IEPBUYHON U BTOPUYHBIX OOMOTOK penibe(Hasi, BbI-
MOJIHAETCSI HETIOCPEACTBEHHO MPH 3aJIMBKE TPaHCPOPMATOPOB KOMITAYHIOM B opmy. B
TpaHchopMaTopax ¢ TMOKUMHU BBIBOJAAMH BTOPUYHBIX 0OMOTOK MapKUPOBKA TyOIupy-
€TCsl Ha BBIBOJIAX.

3.4.2 BpIBOJBI IEPBUYHON 0OMOTKH 0003Ha4YeHBI «JI1» 1 «J12».

BbIBOIBI BTOPHYHBIX 0OMOTOK UMEIOT MapKUpOBKY: 0oMoTka Nel - (111-112),
oomoTtka Ne2 - (211-212), oomoTka Ne3 - (31 1-312), oOmoTka Ned - (4111-4112).
Tpancpopmaropsl ¢ U3MEHsIEMBbIM KO3(PPUIIMEHTOM TpaHC(hOopMauu UMEIOT OTBETBIIE-
Hus, KoTopbie Mapkupyrotes 113 u 213 qiig oomotku Nel u oOmMoTku Ne2, cooTBeTcT-
BEHHO.

3.4.3 Ha tpanchopmaropax umeercs TabinuKka TEXHUYECKUX JAHHBIX C YKa3aHU-
€M OCHOBHBIX TEXHUYECKUX XAPAKTEPUCTUK M MPEAYTIPEKAAIOLIEN HAAMUCHIO O HAIPS-
KEHUU Ha Pa30MKHYTBIX BTOPUYHBIX 0OMOTKAX.

4 DJxkcmiayaranusi TpaHchopMaTopoB

4.1 TIloaroroBka TpancopmMaTOpOB K SKCILTyaTalluu

4.1.1 Ilpu ycranoBke TpanchopmatopoB B KPY 10/ KHBI OBITH POBEICHBI:

- yJaJieHHe KOHCEpBUPYIOIIEH CMa3KUi U OUYMCTKA TPAHCPOPMATOPOB OT MbLIH U I'Psi-
3M CYXOM BETOILBIO, HE OCTaBJISIONIEH Bopca Wik cMoueHHOM B yaiT-criupute ['OCT 3134;

- BHEIIHUWA OCMOTP ISl IPOBEPKU OTCYTCTBHS TPELIMH U CKOJIOB U30JISILUU, KOP-
PO3UHU HA METAUINYECKUX JETAAX.

4.1.2 Tlpu pazmentenun Tpanchopmaropos B KPY paccrosinue mexmay ocsimMu co-
ceaHux (a3 JOHKHO cocTaBiATh HE MeHee 170 mm. PaccTosiHME OT BBIBOAOB MEPBUYHOMN
0OMOTKH TpaHC(HOPMATOPOB /10 3a3EMIISIEMBIX JIEMEHTOB JIOJDKHO COOTBETCTBOBATD
TpeboBaHusIM «IIpaBuil yCTpONCTBA AIEKTPOYCTAHOBOKY.

4.1.3 J1oKHBI OBITH MPOBEJICHBI HCTIBITAHUS B 00hEME, YCTAaHOBJICHHOM IIPE/I-
npugtueM-u3roropuresnieM KPY u HopmatuBHol nokymenTtamueid Ha KPY.

MeToap! ucnsiTanuii TpanchopMaTopoB A0KHBEI cooTBeTcTBOBaTH ' OCT 7746.

[Tpu ucnpiTanusgx Tpanchopmaropos, 10 yctaHoBku B KPY umnm B ero cocrase,

AO0ITyCKacTCA OAHOKPATHOC UCIIBITAHUC 3H€KTqueCKOfI IMPOYHOCTHU HU3O0JISIUHU TPAHC-

10
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dbopmMaTOpOB HANPSIKEHUEM MPOMBIIIUIEHHOM YacToThl 42 kB B Teuenue 1 muH.

B ocTanbHbIX Cily4asx UCIBITATEIbHOE HAMPSKEHUE NEPBUYHON OOMOTKH JTOTKHO
cocTaBJisATh 37,8 kB 1ipu BeIAEPKKE BPEMEHH - 1 MUH.

4.1.4 TlnomOGupoBaHKE BHIBOJOB BTOPUUHON N3MEPUTEIBHOM OOMOTKHU POU3BO-
JTUTCS TIOCTIE MOHTa)kKa BTOPUYHBIX COCIMHEHUN YIIOJTHOMOUYEHHON Ha 3TO CITY>KOOM.

4.2  DKcrutyaTallMOHHbIE OrpaHUYCHUS

4.2.1 Haubonbiiee pabouee HanpsHKEHUE, HAUOOMBIIHM pabOUHii TEPBUYHBIN TOK,
BTOPHUYHBIE HATPY3KH MU TOKH KOPOTKOI'O 3aMbIKAHMS HE JIOJKHBI IIPEBBIILIATE 3HAYECHUH,
yka3aHHbIX B 3.2.1 u 3.2.2.

4.2.2 ]JlonyckaeTcsi KpaTKOBPEMEHHOE, He OoJiee 2 4 B HEJIEII0, TOBBILLICHHE ep-
BUYHOTO ToKa Ha 20 % 1O OTHOIIEHUIO K HAanOOJIblIEMYy paboueMy IEPBUYHOMY TOKY.

4.2.3 KauecTBO 3MEKTpO3HEPIHU JOILKHO cOOTBETCTBOBaThH TpeboBanusiM 'OCT 13109.

5 IloBepka TpancpopmaropoB

5.1 TpanchopmaTtopsl Toka nosepsrorcs B coorperctBur ¢ 'OCT 8.217. Peko-

MEHAYEMBbI MEKIIOBEPOYHBII HHTEPBAII - § JIET.
6 Texnuueckoe 00CTy:KUBaHHE

6.1 Ilpu TexHUYECKOM OOCTYKMBAHUU IMPOBOJISATCS CJICAYIOIINE paOOTHI:

- OYHUCTKa TpaHC(HOPMATOPOB OT MbUIN U IPSI3U;

- BHENIHUNA OCMOTpP TpaHCHOPMATOPOB JIJIsi IPOBEPKH OTCYTCTBHUS HA TOBEPXHO-
CTH U30JISILIUM TPEUIUH U CKOJIOB;

- TIpOBEpKa KperuieHus: TpaHchopMaTopos;

- TpOBEpPKA HAJE)KHOCTU KOHTAKTHBIX COCTUHEHUN;

- UCHIBITaHUs, 00bEM U HOPMBI KOTOPBIX ycTanoBiensl PJ[ 34.45-51-300-97.

Metoapl HCTIBITAHUM - B COOTBETCTBHHU C «IIpaBunamMu TEXHUYECKOU KCILTyaTa-
LUU JJIEKTPUUECKUX CTAaHLUN U ceTed PD» 1 ¢ yueTOM IOIOJHUTENBHBIX YKA3aHUM Ha-
crosmero PO.

6.2 PaboTel M0 TEXHUUECKOMY O0CITY>KMBAHUIO CIEAYET MIPOBOJIUTH B CPOKH, yC-
TAHOBJIEHHBIE /U YCTPOICTBA, B KOTOPOM SKCILTYyaTUPYIOTCS TpaHC(POPMATOPHI.

6.3  VYkazaHusd U pEKOMEHJALMHU 10 METOJaM IIPOBEICHUSI UCIIBITAHUI U OLICHKE

UX pe3yJbTaTOB:

11



(8352) 62-88-22, 62-88-48, 62-88-66
wWww.znvo.kz

IIT.671 224.008 PO

- TpU IPOBEJICHUU UCTIBITAHUS JJIEKTPUUECKON MPOUYHOCTH U3OJISILIUU EPBUYHON
O0OMOTKH HANpsKEHHUE MPUKIIAABIBAETCS MEXy IEPBUYHON OOMOTKOW U COETMHEHHBI-
MU BMECTE U 3a3€MJICHHBIMH BBIBOJIAMU BTOPUUYHBIX OOMOTOK;

- TPU UCHBITAHUM DJIEKTPUUECKON MPOYHOCTH U30JSALUNA BTOPUUHBIX OOMOTOK
HanpsKEHUE MPUKIIAAbIBAETCS K COSIMHEHHBIM BMECTE BBIBOJAM Kax/10M 13 0OMOTOK
IIPU 3aKOPOUYEHHBIX U 3a3€MJIEHHBIX BBIBOJIAX JIPYTroil 0OMOTKH;

- MpPU U3MEPEHUU CONPOTUBIIEHUS U30IAUUN OOMOTOK MEFAOMMETP IMPUCOEINHS-
eTcs TAKUM e 00pa30M, Kak NMPHU UCTBITAHUH JEKTPUUECKON MPOYHOCTH U3OJISIIHH,
P 3TOM JJI U3MEPEHUS COMPOTUBIICHUS U30JISILIUU EPBUYHON OOMOTKH MCIOJIb3YET-
cst MeraommeTp Ha 2500 B, Bropuunbsix 00MoTok - Ha 1000 B;

- U3MEpEHHE TOKAa HaMarHWYMBaHUsI BTOPUYHBIX OOMOTOK JUIsl 3aIUTHI TOJIKHO
IPOU3BOAUTHCS MPU 3HAYCHUSIX HAIIPSKEHUH, YKa3aHHbIX B Tabnuue 4;

- HW3MEepeHHe TOKa HaMarHWYMBaHUS BTOPUYHON OOMOTKH ISl USMEPEHUIN JOIK-
HO MTPOU3BOAUTHCS MPY 3HAYEHUSIX HANPSDKEHUH, YKa3aHHbIX B TabuuLe 5;

- I U3MEPEHHs] TOKOB HAMarHMYMBaHUS K UCIIBITYEMOW BTOPUYHON 0OMOTKE,
IpU Pa30MKHYTOH NEpBUYHON OOMOTKE, MPUKJIIAIbIBACTCS HANPSIKEHNE, YKA3aHHOE B
tabmuuax 4 u 5. Ilpu 3TOM 10MKEH UCTIOIB30BATHCS BOJLTMETP 3P(HEKTUBHBIX 3HAUE-

HUM Kiacca TouHocTd 0,5 ¢ BXOJIHBIM conpoTuBieHneM He meHee 10 MOwm.

Tabomuna 4
PacuetHoe Hanpspkenue™, B
HomunanbHbiil nepBudHbIN TOK, A | KonndecTBo BTOpUYHBIX 0OMOTOK

2,3 4
20, 30, 50, 75, 100, 150, 300 30 37
40, 80, 200, 400 36 40
600 67 37
800 92 40
1000 70 42

1500 100
2000 125 46

IIpumeuanus

1 * Ilpu HOMHHANTBLHOM BTOpUYHOM Harpy3ke 15 B-A 1 HOMMHAJILHOM BTOPUYHOM TOKE 5 A.
2 Jlns tpaHcopMaTopoB ¢ U3MEHAEMBIM KOA(P(PUIIMEHTOM TpaHCHOpMaLK TOK HAaMarHu-

YUBaHWs U3MepseTcst Ha oTBeTBIeHMIX 211 — 212,

12
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Tabmuua 5
PacueTtHoe Hanpsbkenue™, B
HomuHanbHbIM IEpBUYHBIN TOK, A J{1s1 KiTacCoB TOYHOCTH
0,5;1 0,2; 0,55 0,25
20, 30, 50, 75, 100, 150, 300 24 22 24
40, 80, 200, 400 30 24 25
600 45 14
800 50 18
1000 60 22
1500 89 31
2000 128 | 55
IIpumeuanus

1 * [Ipu HOMHMHAIBEHOM BTOpUYHOM Harpy3ke 10 B-A 1 HOMUHaTbHOM BTOPUYHOM TOKE 5 A.
2 Jlns tpanchopMaTopoB ¢ U3MEHsAEMBbIM KOA(h(HUITMEHTOM TpaHchOopMaIlii TOK HaMarHu-
YMBaHUS U3Mepsiercs Ha oTBeTBieHusX 111 — 1112,

3Ha4YEeHUs UCTIBITATENIbHBIX HAINPSKEHUM JI IPOBEICHMS UCIIBITAHUN JIEKTpUYe-
CKOW TPOYHOCTH U3OJIAINH IEPBUYHON ¥ BTOPUIHBIX OOMOTOK, COTIPOTUBIICHUS U30JIsI-
I OOMOTOK ¥ M3MEpPEHHBIE 3HAYEHUSI TOKOB HAMarHMYUBaHUSI BTOPUYHBIX 0OMOTOK
YKa3bIBaIOTCS B MACIIOPTE HA U3JICIIHE.

6.4 Tpanchopmatopsl He TPeOYIOT peMOHTA 3a BeCh CPOK Ciryx)0bl1. [Ipu HECO-
OTBETCTBUU TEXHUUYECKHUX MMapaMeTpoB TpaHchopmaTopoB HacTosmemy PO, Tpancdop-
MaTopbl HEOOXOAUMO 3aMECHHUT.

7 TpeOoBaHusi K NOATOTOBKE MEPCOHAJIA

7.1  Tlpu ycranoBke Tpancpopmaropa B KPY paboThl 107KHBI TPOBOIUTHCS MO/
pykoBoacTtBoM u Habmogenrnem UTP pabounmu, 00yueHHBIMU BBHITTOTHEHUIO HEO0XO-
JUMBIX OTIEPAIMA U UMEIOIINMH KBAIM(DUKAIIMOHHBIN pas3ps/l HE HUXKE 3.

7.2 Ilpu TeXHUYECKOM OOCIY>KMBAaHUU TpaHCPopMaTopa U MPOBEICHUH €T0 UC-
NbITAaHUNA PA0OTHI JJOJKHBI TPOBOAUTHCS O0YUEHHBIM MEPCOHAIOM, MPOIISAIINM CIie-
LAAIBHYIO MOATOTOBKY U CTAXKUPOBKY, U JIONYILIEHHbIE K IIPOBEICHUIO UCIIBITAHUN B
JNEUCTBYIOIIEH 3JIEKTPOYCTAHOBKE.

bpurana, npoBoisias TeXHUIECKOE 0OCITYKUBAHUE U UCTIBITAHUE, IOJKHA COCTO-
SITh HE MEHEE YeM U3 JABYX UEJIOBEK, U3 KOTOPBIX MPOU3BOAUTENH padOT JOJIKEH UMETh
KBATH(PUKAIMOHHYO TPYIIITY 1O AJIEKTpoOe3onacHOCTH He Hiwke [V, a octanpHbIe Uiie-
HbI Opurassl - He Hroke [11.

13
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8 VYmnakoska. Xpanenue

8.1 TpauchopmaTopsl OTHPABISIOTCS C MPEANPUATHS-U3TOTOBUTENS B TAPHBIX
AIIAKAX WIN KOHTEHHEpaX.

8.2  Jlo ycTtaHoBKH TpaHC(HOPMATOPHI JTOJKHBI XPAHUTHCS B YCIIOBUSIX, COOTBET-
cTByromux yciaousMm xpanenus 2 'OCT 15150.

8.3  Ilpu xpanenuu TpanchopMaTopoB 0e3 yIaKOBKHU JOJKHBI ObITh MPUHSATHI
MepBI TPOTUB BO3MOXKHBIX MOBPEKICHUM.

8.4  Cpox 3ammThl TpaHC(POPMATOPOB KOHCEPBAIIMOHHON CMa3KOM, HAHECEHHOM
Ha IPeINPUATUU-U3TOTOBUTENE, COCTABIISET TPH roja.

Cpoxk ncuncigeTcs OT 1aTbl KOHCEPBALMN, YKa3aHHOW B IACIIOPTE HA U3/EIHE.

[To ucreueHnn yKkazaHHOTO CpOKa METAJUIMYECKHUE YaCTH MOJJIEKAT IEPEKOHCEP-
BallUU C MIPEIBAPUTENBHBIM YJIaJIEHUEM CTapOoil KOHCEpBallMOHHOM cma3ku. KoHcepsa-
uuto npooauth o 'OCT 9.014 koncepBaunonnsiM Maciom K-17 'OCT 10877 unu
JIpyruM MeToaoM u3 npeaycmorpeHubix ['OCT 23216.

9 TpancnopTupoBaHue

9.1 TpancnoptupoBaHue TpaHCHOPMATOPOB BOZMOKHO JIFOOBIM 3aKPHITHIM BU-
JIOM TpaHcnopTa B yciioBusx TpancnoptupoBanus XK cormacuo ['OCT 23216.

9.2 Jlonmyckaercs TpaHCIIOPTUPOBAHUE TpaHCPOPMATOPOB O€3 yIMaKOBKU B KOH-
TEWHEpax U B 3aKPbIThIX aBTOMAIINHAX.

9.3  Kummarnueckue (pakTopsl IPU TPAHCIIOPTUPOBAHUU JOJIKHBI COOTBETCTBO-
BaTh ycnoBusMm xpanenus S 'OCT 15150.

9.4 Ilpu TpaHCHOPTUPOBAHUM JIOJKHBI OBITH PUHATHI MEPHI MPOTUB BO3MOXK-
HBIX ITOBPEKICHUM.

9.5 TpancnopTHpOBaHHUE B CaMOJIETaX AOJIKHO IPOU3BOJUTHCS B OTAILIMBAE-
MBIX T€PMETU3UPOBAHHBIX OTCEKAX.

9.6 Cxewma crponoBku TpanchopmaropoB TIIOJI-10M-3 (4) npuBeneHa B mpu-
noxeHuu .

10 CanutapHo-rUrmeHu4ecKne TpedOBaHus
10.1 TpancdhopmaTopsl P HOMHUHAIBHBIX PEKUMax pabOThl COOTBETCTBYIOT Ca-

HUTAPHO-TUTUCHUYCCKUM IIpaBHUJIaM 1 HOPpMaM:

14
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- CanlluH 2.2.4.1191-03 «2neKkTpoMarHuTHbIE MO B MPOU3BOJACTBEHHBIX YCIIO-
BUSIX);

- T'H 2.2.5.1313-03 «IIpenensubie nonycrumbie koHrenTpanuu (I1J1K) Bpeaabix
BELIECTB B BO3/1yXe paboueii 30HbI»;

- I'H 2.2.5.1314-03 «OpuentupoBouHble 0€30MacHbIE YPOBHU BO3/ICHCTBHSI
(OBYB) BpenHbIX BEIIECTB B BO3IyXe padoydeii 30HbI»;

- CH 2.2.4/2.1.8.562-96 «Illym Ha pabounx MecTax, B TOMEIIEHUSIX KUIBIX, 00-
IIECTBEHHBIX 3JJaHUN U HA TEPPUTOPHUHU KHUIIOU 3aCTPOUKI;

- CH 2.2.4/2.1.8.566-96 «IIpou3BoacTBeHHas BUOpalys, BUOpausi B IOMEIICHH-

AX JKHIIBIX U O6I].[€CTB€HHBIX 3I[21HPII>1>).

15
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[Ipunoxenue A
(cipaBOYHOE)
PacueTHbie 3HaUCHNSI HOMMHAJIBHOM TIPeeNbHON KPATHOCTH BTOPUYHBIX OOMOTOK JIJIsI
3aIlIUTHI B 3aBUCUMOCTHA OT HOMUHAJILHOM BTOPUYHOMN HArpy3Ku
B Ki1accax TouyHoctu SP u 10P

Tabmuna A.1 — Jlna tpanchopmaropoB ucnonuenus TITOJI-10-2 u TITOJI-10-3

Homunanphas
BTOpUYHAS Ha- 3 5 10 15 20 30 40 50
rpyska, B-A
Kospmment HomuHnanbHas npenenbHas KpaTHOCTh
TpaHchOopMaIiH
20 —300/5 27 20 12 10 7 5 4 3
80, 200, 400/5 27 21 14 10 8 6 4 3,5
600/5 31 26 18 16 11 8 6 5
800/5 33 28 23 20 14 10 8 7
1000/5 32 27 20 16 13 10 8 7
1500/5 37 30 25 23 19 15 9 7
2000/5 31 27 22 19 17 14 12 10
Tabnuua A.2 — Jlina tpanchopmaropoB ucnosnnenus TITOJI-10-4
Homunanenas
BTOpPUYHAs Ha- 3 S5 10 15 20 30 40 50
rpy3ka, B-A
Kospuuuent HoMmunanbHas npenenbHas KpaTHOCTh
TpaHcopmaru
20 —600/5 24 19 13 10 8 6 4 4
800/5 26 21 15 10 10 7 5 5
1000/5 20 16 12 10 8 6 4 4
1500/5 21 18 14 10 10 8 6 5
2000/5 18 15 12 10 9 7 6 5
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["aGapuTHbIe, yCTAHOBOYHBIE, MPUCOEAMHUTEIbHBIE Pa3MEPhl U Macca
tpancdopmaropoB Toka TIIOJI-10M
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Tabmuna b.1
Konunue- Pazmepnl, MM Homunarns-
KonctpyktusHoe 9 Macca,
CTBO HBIN TIepBUY- Puc.
HCTIOJTHCHUE H B C S . KT
00MOTOK HBIA TOK, A
264 6 20 - 200 b.1
6,5 300 - 600 b.6
TIIOJI-10M-2 9,5 800
11,5 1000 b.7
18 1500; 2000
2 0 414 2 1
TIOJI-10M-2B 6 250 7 max 5.2
TIIOJI-10M-2I1 b.3
TI1OJI-10M-2BI1 b.4
TI1OJI-10M-2P b.8
TITOJI-10M-2PI1 b.8,B.3
110 388 6 20 - 200 B.5 (b.9)
6,5 300 - 600 b.5 (b.9), b.6
TIIOJI-10M-3(4) 9,5 800
3,4 500 | 11,5 1000 25 max b.5(b.9),b.7
80 290 18 1500; 2000
TI10JI-10M-3(4)B b.5(b.9),B.2
TI1IOJI-10M-3(4)P b.5(b.9), b.8

B- TIEPBUYHBIC BBIBOJIA PACIIOIOKECHBI BEPTHKAJBbHO 110 OTHOMICHUIO K KOHTaKTHOH IIIOIIAIKE BTOPHUYHBIX BBIBOJIOB.

IT — ¢ u3meHsieMbIM KO3 QuIIeHTOM TpaHchopMannK (MepeKIIYaeMble).

P — coenunenne TpanchopMaTopoB C TOKOBEAYIIEH IMHON Yepe3 pe3b00Boe OTBEpPCTHE.
TpanchopmaTopbl MOTYT MOCTABIISTHCS C BBIBOJAMH BTOPHYHBIX OOMOTOK M3 THOKOTO MHOTOXKHIILHOTO NpoBoa. niHa
BTOPUYHBIX BBIBOJJOB OIOBAPUBACTCS B 3aKa3cC.
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OxkoHuaHue npuioxkeHus b
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IIpunoxenue B
(cipaBOYHOE)
[IpuHnMnuanbHas snekTpuueckas cxema Tpanchopmaropos Toka TIIOJI-10M-211,
C U3MEHsEeMbIM K03 DUITUEHTOM TpaHCHOpMaILIUH

J1 JI2
.|

L _______ ]} L ___-_ - _____ ]
ni 112 113

1 211 212 213

HOI[COG,Z[I/IHGHI/Ie BTOPHUYHBIX BBIBOJIOB

MapkupoBKa BbIBOJOB
BTOPUYHON OOMOTKH
1T - 112; 211 — 212 min
111 — 113; 211 — 213 max

IlepBUYHBIN TOK
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Cxewma ctpornoBku TpanchopmaropoB Toka TITOJI-10M-3(4)
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