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TOCYIAPCTBEHHBH CTAHJIAPT POCCHHUCKOH @EJEPAIIHH

TPAHCPOPMATOPEI CHJIOBBIE MAC/IAHBIE KNTACCOB HAITPAXKEHHA 110 U 220 kB
H ABTOTPAHC®OPMATOPHI HAITPAXKEHHEM 27,5 gB JLIA 3JIEKTPHYECKHX
AENEZHBIX 10POT" IIEPEMEHHOI'O TOKA

Ofume TEXHHYECKHE YCI0BHS

General-purpose oil-immersed power transformers of 110 and 220 kV and autotransformers of 27,5 kV
for clectric a.c. railways. General specifications

Jara ssenennn 2001—=01—=01

1 OdnacTs npuMeHeHns

Hacrosuwmii craHnapT pacnpoCcTPaAHAETCH HA CHAOBLE CTAUHOHAPHBIE MACNAHKE TpaHchopMaTOpK
knaccos Hanpaxeuus 110 w 220 kB v asrotpanchopsmaropsl vanpsxennem 27.5 kB, npeanaivaveHnsie
JUIA MUTAHKA THROBBIX CETEM INEKTPHYSCKHX MENEIHbIX J0POT NEPEMEHHOID TOKA, MMEKTPHPHUHPOBAHHBIX
Mo CHCTEMAM THTOBOTO AnekTpocHabxenwa 25 u 225 kB.

O0BeKTOM CTAHAAPTHIALMH ABNHIOTCH TpexthasHbie TPeXOOMOTOUHBIE TPAHCHOPMATOPEI C PEMYIHPO-
BAHHEM HANPAXEHHS Noa Harpy3koil momwHocTeio or 16000 1o 40000 kB A, xniouas TpaHcgopMaTOpL
MOBLILEHHON CTORKOCTEIO K KOPOTKHM JAMBIKAHHAM, [UTH CHCTEMB THIOBOTO anekTpocHabxenns 25 kB,
OIHODAIHLIE YHHBEPCANBHBE ABYXOOMOTOMHBIE H TPEX0OMOTOMHBIE TPAHCDOPMATOPL ¢ PErYAHPOBAHHEM
HANPSXKEHHA MO0 HATPYIKOH MOWHOCTEID OT 16000 mo 25000 kB-A ana cHCTEM TATOBOTO AeKTpOCHabXe-
HHA 25 u 225 kB, oanodaivee asroTpancihopmaTopil MowHocTED o1 10000 o 16000 kB-A ans cHctemid
THIOBODO WEKTpOCHADMeHnA 2x25 kB.

Creundmxa Menons30BaHHS TPAHCHOPMATOPOEB M ABTOTPAHCDOPMATOPOB HA ANEKTPHYCCKHX KEnei-
HEIX JOPOrax YKa3aHa B NPHIOKEHHH A.

2 HopmaTHBHBIC CCBUTEH

B HacTOSIEM CTAHAAPTE HCNOALIOBAHL CCHUTKH HA CASAYIOWIWE CTAHOAPTHL:

roCT 12.1.004—91 Cucrema crangapros GesonacHocTH Tpyaa. lMoxapuan 6ezonacHocts, Obwme
TpeDOBAHKHA

MCT 12.2.007.0—75 Cucrema craHgapTos OcionacHoCcT Tpyod. Higenws anekTpoTeXHHUECKHE.
Obmme Tpedopanns Ge30NacHOCTH

rocT 12.2.007.2—75 Cucrema ctamaaproe GezonacHocTd Tpyaa. TpauncdopMaTopsl CHIOBRIE M
peaKTophl anekTpuyeckHe. TpebosaHnsd Ge30MacHOCTH

MOCT 12.2.024—87 Cwucrema crannapros GezonacnocTr Tpyaa. lym. Tpanchopmarope cunoesie
MacasHbie, HopMbl M METOOB KOHTPONH

FOCT 1516.1—76 JnexTpoobopyloBaHHe NEPEMEHHOTD TOKAa Ha Hanpsxenws ot 3 go 5 kB,
TpeboBaHHA K INEKTPHULCKOR NPOYMHOCTH H30OASLUHKH

FOCT 7746—89 Tpanciopsatopsl Toka, O0UIHE TEXHHYECKHE YCIOBHH

FrOCT 11677—85 Tpauncdwopmatops cHaoesie, OOUIHE TEXHHYECKHE YCIOBHA

FOCT 1192085 TpancdopMaTopsl CHAOBME MACAAHEE ODWETO HAIHAYCHMA HANPAKEHHEM 10
35 KB pmwounTenbHo. TeXHHYECKHE YCAOBHA

FOCT 12965—85 TpanctopMaTopsl CHAOBBE MACTAHBIE OBIIETD HAIHAYEHHA KAACCOB HANPHKE-
HUA 110 w 150 kB, Texuwueckne yenoBus

FOCT 14209—85 TpanctopMaTopsl CHIOBLIE MAchAHBE oblero HazHaveHWdA, JonycTHMBIE Ha-
TPY3KH

MOCT 14254—9% CreneHy 3aliHTe, obecneuneaembie obonodkamu (Ko 1P)

FOCT 14255—69 Annapate anexkTpuyeckde Ha Hanpaxenwe a0 1000 B. OGonoukn. Crenenn
FAUIHTEE
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MOCT 15150—69 Mawwns, npubopst 1 apyrue Texumydeckne wigenus. Henonwenns ana paznny-
HBIX EKTHMATHYCCKHX pailoHos. KaTeropum, yCNoBHA 3KCIUTYATALIMH, XPAHEHHA H TPAHCMIOPTHPOBAHHA B
YACTH BOZNSHCTEHA KIHMATHYECKHX (aKTOpPOR BHeWHelH cpenk

MOCT 15543—70 Hapeama snekrporexHudeckne. MenonHeHns oad paiiHyMHbIY EAHMATHYECKHX
paiionon. O6wme TexHWYeckHe TpeGOBAHHA B YACTH BOMISHCTEMA KIHMATHYECKMX (DAKTOpPOB BHEWIHEH
cpeasl

MOCT 17412—72 Hanenws 3neKTPOTEXHHYECKHE N4 PAOHOB C XONOIHLIM KAHMATOM. TexHudec-
KHE TPeOOBAHMS, MPHEMKD H METOALI HCNBITAHMA

MOCT 17544—85 TpancdopMaTophl CHAOBBME MACTHHBE OMUIENO HAZHAMEHHH KIACCOB HANPHKE-
Hua 220, 330, 500 u 700 kB. Texunueckne ycnosus

MNCT 20243—74 Tpavcdwopsmatopsl cHIOBBE. MeToak HCNBTAHMA HA CTORKOCTE NPH KOPOTKOM
JAMBIKAHHH

FOCT 23216—78 Haneama anextporexnnucckue. O0uwme TpefoBaHHE K XPAHEHHID, TPAHCNOPTH-
POBAHHIO, BPEMEHHOH NPOTHEOKOPPOIHOHHON 3AILMTE H YNAKOBKE

MCT 24126—80 YerpolcTea peryTHpOBAHKSA HANPAKCHMA CHAOBLX TPAHCHOPMATOPOE NOa HA-
rpyakoii. OGumme TEXHHIECKHE YCIOBHA

3 Tunni, ocHOBHLIE NapamMeTpsl H pasMepsl

3.1 Tune, HOMMHANLHBIE MOWMOCTH, COMETAHMA HANPAKEHHN, CXEMBI M TPYNNBL COSAHHEHMI
0OMOTOK TPaHCHOPMATOPOE M ABTOTPAHCHOPMATOPOB AOMMHEI COOTBETCTBOBATE VKAJAHHBIM B Tabmm-
wax 1—3.

Yenoeuele obo3Havenns TpancgopmaTopoR M asrorpanciopmaropos — no NOCT 11677 ¢ nobas-
AtHHEM B OyKBEHHON vacTH obo3HaueHns Ovkew A, obosHauvaOweR oOONACTL MX NPHMEHEHHS HA
ANEKTPHYECKHY XeNeIHLIX 1oporax, H Ovkesl ¥ — LA TpaHchOpMATOPOB ¢ NOBLILEHHOH THHAMHYECKOH
CTOHKOCTBI) NMPH KOPOTEKHX 3AMBIKAHHAX.

Tabnuua | — TpexobsmoTouHbie TREXDATHERE TPRAHCOPMATOPM ¢ PETYAHPOEIHHEM HAMPAECHHA NOI HATPYIKOH

Homumaneuos: snauesne sanpaxemm, kB, ) T U—
Tun TpancopuaTopon Koa OKI ofsrorH CXEMB M PYRNBL COSIH-
sl
BH CH HH HEHIE hmoToR
TATHX-16000/110 34 1154 1S 7.5 I‘f"z Vi /- 11-11
TIATHAY-16000/110 34 1154 8.5 2175 | Yu/Yu/l-0-11
TATHK-25000/110 4 1154 s 7.5 66 | yvy/m/m-i1-11
11,0
TATHAY-25000/110 34 1154 18,5 175 | Yi/Yu/l-0-11
TATHAK-40000/110 4 1164 s 1.5 If"g Vi -11-11
TIATHAY-40000/110 4 1164 38,5 75 | Yu/¥u/0-0-11
TATHK-16000,220 34 1154 - 7.5 If’*: Vi IL/-11-11
TATHAY-16000,220 4 1154 8.5 7.5 | Yu/Yu/0-0-11
TITHIK-25000/220 34 1164 7.5 66 | vu/m/m-11-11
230 11,0
TATHAY-25000,220 4 1164 8.5 7.5 | Yu/Yu/0-0-11
TITHXK-40000/220 4 1164 7.5 66 | yy/mm-11-11
230 1.0
TITHAY-40000/220 34 1164 8.5 175 | Yu/Yu/l-0-11

Mpuwmevanne— TpancdopMatopsl HANPEKCHHEM 6,6 KB HIrOTABAMBAKOT TOABKO AMH CYIICCTEVIOWIHX
CETEN.
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Tabanmuwa 2— Tpanchopsarops ocaHodaiHee AByXODMOTOYHKE H TPEXODMOTOYNHLE ¢ PEMYAHPOBAHHEM HANPA-

AECHHA MOL HAPY3KOH

HoumunaneHoe anateHine Hanpsocedwit, B, ofuwomion | Venoesoe ofoamase-
Tun TpaHchOPMATOPOR Koa OKI “'::H“"""‘ :eﬁﬂ“'
BH CH HH OfMOTE
OPIHA-10000/110 341144
OPIHA-16000/110 34 1154 13 - i5=21.5 | 1/1-1-0
OPIHA-25000/110 41154
OPIHA- 10000,/220 341144
OPIHA-16000/220 34 1154 230 = 75=-215 | 1/1-1-0
OPIHA-25000,/220 34 1164
OPITHZAK-16000/110 34 1154 s 38,5 M55 |\ i11-00
OPATHAR-25000/110 341154 21,5215 11,0
OPITHA-16000,/220 41154 130 38,5 27.5-21.5 1/1/1-1-0-0
OPITH-25000,/220 34 1164 21,5-27.5 11,0
Tabnanuua 3 — ApToTpaHcopMaTopE OOHODATHER ABYVKOHMOTOUHEIE
Hosspanbioe sHaienne nanpaseqnn, g, L P S——
THn asToTpanchopMaTopos Koa OKN b CXEMBL H FPYTINGE COSIH-
HEHHA HMOTOR
BH HH
ACMK- 10000,/ 272 34 1144 27562 278 | asro
AOM- 16000,/ 272 34 1144

3.2 TpexoOmoTounsie TpexdasHee n oaHOPAIHEE TPAHCHOPMATOPL! HIMOTABTHBAT ¢ COOTHOLIE-

HHEM HOMMHANBHBIX MowHOCTeH obdmorok BH-CH-HH — 100 %-100 %-100 %.

JlonyckaeTcs M3ITOTORIEHHE TPaHCOPMAaTOpPOBE €O CHHXEHHOH MOWHOCTEI0 ODMOTOK KNacCcoB
HanpsokeHuit 35 u 10 (6) kB a0 50 % wan 33 % oT HOMHHANBHOMN.
3.3 Tlorepyn X0A0CTOre X042 H KOPOTKOTO 3AMBIKAHMA, TOK XOMNOCTONO XOOa TpaHChOpPMaTOpPOR M
ABTOTPAHCOPMATOPOB IO/IKHE COOTBETCTEROBATL YKAMAHHMM B Tabnuuax 4 — 7. [peaeapHeie OTKAOHE-
HHA napameTtpor — no NOCT 11677.

TaGanua 4 — TpexobmoToOMHEE TPEXPAIHKE TPAHCDOPMATOPE ¢ PENYINPOBAHHEM HANPHAXCHMA NOO HAMPYIKOHR

Moreps, kB
Tun Tpancpopsaropos Tok xonocTore xoaa, %
XOMOCTONO X0a4 KOPOTKON JMLKAMHA
TATHA-16000/110 21,0 104} 0,80
TATHAY-16000/110* - -— —
TATHA-25000/110 28,5 140 0,70
TATHAY-25000/110* = e -
TATHA-40000,/110 39,0 200 0,60
TATHAY -40000,/110 16,0 220 0,60
TATH- 16000,/ 200 — — —
TATHAY - 16000,/220* — — —
TIATHA-25000,220 45.0 130 0,90
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Oxcoveganie madauis 4

THR TPAHCHOPMATOPOR

Moreps, kBr

RONOCTOMD oL

EOPOTROI SAMBEAHNA

Tok xonocToro xomw, %

TATHAY-25000,/220*

TITHA-S0000/ 220

54,0

220

0,55

TATHAY-40000,/220*

* IHAMCHHA NAPAMCTPOR TPAHCHOPMATORA VCTAHARNHEAKT MO PEIVALTATAM NMPHEMOMHBIX HCNLTAHM.
MpumeuaHme — YEIIMHHBIC IHAMCHHA NAPAMCTPOR OTHOCHTCH K nape obmorok BH-27.5 xB.

Tadbawua 5— Tpancopmaropsl onHopaIHEIC TBYXOOMOTOMHEIC

Tun TpaschopuaTopon

Moreps, kBr

NONOCTOND X003

ECOPOTIOT SaMBIKAHNA

Tok xonocTor o, %

OPIHA-10000,/110*

OPIHA-16000/110 21 i4 0.5
OPIHA-25000,110* — — -
OPJIHA-10000,220* - — —
OPJIHA-16000,220 29 95 0.6

OPJ1HA-25000,220*

* IHAUCHHA NMAPAMCTPOE TPAHCHOPMATOPOE YCTAHARTHEAKNT MO PEIYALTATAM MPHEMOMHLIX HCTHTAHHIL

TaGanwua 6 — Tpancopmaropsl 0AHOGAIHEIC TPEXODMOTOUHLIE

Tun TpanchopmaTopos

Moreps, kB

DOAGCTOND KO8

EOPOTIOT JIMBEKAMHE

Tok xonocTorne xoza, %

OPIATHA-16000/110*

OPITH-25000/110 26,0 135 0.5
OPITH-16000,/220* — — —
OPITHA-25000/220 29,0 130 0,6

* IHAYCHHA NAPAMETPOR TPAHCPOPMATORA YCTAHARIHBAKT MO PEIVALTATAM MPHEMOMHBIX HCNBLTAHKH.
Mpumeuanne — YEIMHHLIC IHAUCHHA NAPAMETPOR OTHOCHT K nape obmorox BH-27.5 kB,

Tabanua 7— AsToTpaHchOPMATOPH QAHOPAIHEIC AEVKOOMOTOMHEIC

Moreps, kBr
THn aEToTpaHCOPMATOPE Tok xonocTors soas, %
NOAOCTOND XOJA KOPOTKON JAMBLIKAHHA
AOMNK- 10000,/ 272 6,5 26 0.5
AOMK- 16000272 9.0 33,5 0,35

3.4 HanpsaxeHns KOpOTEOro 3AMBIKAHHA TpaHChOpMaTOpPOB W ABTOTPAHC]OPMATOPOBR HA HOMH-

HANBHOHR CTYNEHH PEryIHPOBIHMA AOMKHB COOTBETCTBOBATE YKATIHHLIM B Tabnmuax 8—11.

Hanpsa#erns KOpOTKONo 3AMbIKAHHA HA EpaliHMX OTBETBACHHMAX OOmOTOK TpaHcdhopsaTopos ¢
PETYIHPOBAHHEM HATIPAXEHHA MO HATPYIKOH, OTHECEHHBE K HOMHHATBHOH MOWHOCTH TpaschopMaTopa

H HANDSKEHHAM KPAHHMX OTBETRICHHH, NPHBEACHBL B NpUACKEHHH b.
Mpeaenbibie OTKAOHEHHA HANPAACHHA KOPOTKOTO ZaMbikanua — no FTOCT 11677,




TaGbawua 3 — Tpavchopsmarops tpexdaznse TpexobMOoTOUHEE
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HouuHansHoe InaeHHe Hanpaeesns, kB,

HanpsokeHie EGPOTKOND 3MuMKIHHA, %,

THN TPAHCHOPMATOPOR DOMOTEH TIAQGE CHMOTOR
BH CH HH BH — CH BH — HH CH - HH

TATHH- 16000/110 ! s 6.6 0.8 75 6.5
TATHA-25000/110 3 11,0
TIATHX-40000/110 38,5 27,5 17,5 10,5 6.5
TATHAY- 16000110 . 24 6.6 175 0. 65
TIATHAY-25000, 110 11,0
TATHAY-40000,110 38,5 27,5 10,5 17,5 6.5
TATHK-16000/220 0 275 fl-':] 12,5 20,0 6,5
TATHA-25000/220 .

38,5 27,5 20,0 12,5 6.5

2.5 6.6 12,5 2210 9.5
TATH A -3HMK) 220 230 ' 1.0 ! ! ?

38,5 27,5 22,0 12,5 9.5
TATHAY-16000,/220* 6.6

27.5
TATHAY-25000,/220* 230 11,0 - - =
TATHAY-40000,220* 38,5 27,5

¥ IHAMCHHA NAPAMETPOR TPAHCPOPMATORI VCTAHARTHEIINT MO PEIVARTITAM NMPHEMOMHBIX HCMHTAHAH.

Mpusmedan e — HanpakeHua KOPOTEOTD JIAMBKAHMA A08 BOEX NAp O0DMOTOK, KPOME OCHOBHOR
(BH-27.5 kB), ARMAKDTCH PEKOMEHIVEMBIMH.

Tabanwua 9= TpawcdopmMaropsl oIHOPAIHEIE ARVXOOMOTOMHEIE

Hosimaasioe IHrenne nanpaeenna, KB,

Hanpsokenie KOpoTEOND JassikanmE, %,

OPIHA-16000,220
OPIH&-25000/220

Tun Tpancde ; COMOTEH mapkl ohMoToK
BH HHI HH2 BH — HHI BH — HH2 | HHI — HH2
OPOHA-10000/110
ﬂPﬂdezmll;l 1] I I.j 2?.5 2?.5 1 IJ} | 1.“ |5.'}-
OPIHA-40000,/110
OPIHK-10000/220
230 27,5 27,3 11,3 11,3 24.0*

* Hanpa®ecHWe KOPOTEOTD JAMBKAHHA napel obsiorok HH1 — HH2 oTHeceHD K MOWHOCTH TpaHohopMaTopa,
PABHOH MONOBEMHE HOMPHATEHON.

TaGauwua 10— Tpanchopmaropu oaHOGAIHEE TPEXOOMOTOMHE

HoMuHATRHDE IHANSHHE Hanpkennd, KB,

Hanpaeenne EopoTEOND 3aMpKanmg, %,

Tun TpanchopMaTopos OOMOTEM mapkl oM OToK
EH CH HH BH — CH BH — HH CH — HH
27.5 6.6
OPOTHX-16000/110* 115 ' 11,0 - — —
38,5 27,5
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Ocoveganite madaus 10

HoMHHANEHOS IHFHNE Hanpeennd, KB, Hanpakenie K0pOTEOND 3aMEKIHHE, %,
Ton Tparcd COMOTEH MapE s oTo
BH CH HH BH — CH BH — HH CH — HH
27.5 6.6 9.6 17,0 6.0
OPOTHR-25000,/110 115 ! 1.0 ’ ’ ’
38,5 27,5 17,0 9.6 6,0
75 6,6
OPITHA-16000,/220* 230 ) 1,0 - - -
38,5 27.5
27.5 6,6 13,2 20,7 6,3
OPATHK-25000/220 230 ' 1.0 ' ' '
38,5 27,5 20,7 13,2 6,5
* IMaueHHA NAapaMeTRoR TPAHCOPMATORA VCTAHARTHEIKT MO PEIVALTATAM MPHEMOUHBLIN HCNLITAHAR.
Mpumevanne— HanpakeHna KOPOTKOND JAMBIKAHNA ANH BCEX nap oBMOTOK, KpOME OCHOBHOM
(BH-27.5 kB), SRMH0TCH PeEOMEHIVEMBIME.

Tabauua 11— ArroTpaHcopMaTopsl 0IHGIGIHEE IBYXODMOTOUHENE

T Houusansuoe masenne manpreenms, KB, obuoten Hampronessse KOpOTEON
RSTOTPRRCOPRITOPOS HMbKAHNE, %

BH HH

AOMK-10000/27x2
AOMK-16000/27x2

27,.5x2 21,5 2,0

3.5 Paccrosmms mexay ocsmu Beonos BH, CH w HH, rabapurhsie pasmeps v Bec TpaHchopMaTopos
VCTAHABRNHBAKTCH NPEINPHATHEM -HITOTOBHTENEM H VEKAILBAKTCA B TEXHHYECKOH M IKCNAVATALIHOHHOH
AOKYMEHTALMH HA KOHKPETHBIE THNK TPAHChOPMaTOpPOB,

3.6 TpanchopMaTopsl H ABTOTPAHCHOPMATOPH AOMAHL ObTh CHAlXEHB YCTPORCTBAMM NS NMepe-
KATKH B NPOIOALHOM H MONEPeUHOM HANPABRTEHHH ¢ KATEAMH ¢ peSopaoil.

HlupnHa xonén ans nepéMelieHms TpaHchopMaTopoB M ABTOTPAHCOPMATOPOE B NPOAOALHOM
HAMNPABACHHH DovikHa O 1520 mMm, B nonepeurom — 1520 wan 2000 m.

4 Texnuweckne TpeboBaHHA

4.1 TpanchopMaTopsl H ABTOTPAHCOPMATOPS JOMKHE HITOTOBAATLECA B COOTBETCTEHH ¢ TpeboBa-
HHAMM HAcTOALWEro ctadmapra, NOCT 11677, FOCT 12965, NOCT 17544, a Takke nmo TEXHHYECKHM
FAULAHHAM H pabouMM YEpTeXRaM, VTBEPALEHHLIM B YCTAHOBNEHHOM NOPSAIKE.

4.2 TpancopMaropbl H ABTOTPAHCDOPMATOPE! AWEKHB HINOTORAATECH KAHMATHYECKHX HCNONHE-
Hui Y, ¥XJ1 wan XJ1 no FOCT 15150, FOCT 15543 u TOCT 17412 no sakasy noTpeGurens.

4.3 TpeboBaHHA K INEKTPHYECKOH NPOYHOCTH H30AALHK TpaHchopMaTopos M asToTpanchopMaTo-
pos — mo MOCT 1561.1.

s 0bmoToK TpaHCHOPMATOPOE H ABTOTPAHCHOPMATOPOE ¢ HOMHHANTEHEM Hanpxkenwem 27,5 kB
HCTILITATENLHOE HANPAKEHHE BHYTPEHHEN H BHEWHEHR HIONHALIMH:

- QIHOMMHHYTHOE JeHCTBYIOWEE HANPAXEHHE NPpoMBILLTeHHOR vacToTe 50 Mu — 70 kB;

- HMNYILCHOE — AMIANTYIA NOAHOTO MMAyasca — 170 kB, amnauTyna cpeaHHOro HMNyasca —
195 kB.

6 - - - - - - = - - - - - - - - - - -
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4.4 Pesxnmn paborat TpanchopmaTopos |
4.4.1 Harpyzounaa cnocofHocTe — mo [OCT 14209,

4.4.2 TpanciopmaTophl ¢ cHCTEMON oxaaxneHus 1 npH OTEOMEHHH 3NEKTPOABHIaTe el BEHTH-
AHTOPOE AOMYCKAKT HATPYIKY He MeHee 50 %5 HOMHHANBHON MOWHOCTH TpaHchopMaTopa.

4.4.3 Pexonm paGot wedfimpann odmorox BH tpancdwopmaropos knacca Hanpstxkerms 110 kB — no
FMOCT 12965, knacca vanpsxenns 220 kB — no NOCT 17544,

4.5 CroilRocTs NPH EOPOTEOM JAMBLIKANNHN

4.5.1 Tpebosanns K CTOAKOCTH NPH KOPOTKHX JaMuKaHuax TpaHcdopmaropos Tinos TIATHA-110,
TATHA-220, OPOHA-110, OPOHA-220, OPATHA-110, OPOTHA-220 — no TOCT 11677.

4.5.2 Tpavciopmaropsl THna TATHAY-110 u TATHAY-220 pomsHsl Beaepxueats 100 KopoTEHX
FMBEKAHHA B rog Ha cropone 27.5 kB npy nuTamMM Co CTOPOHB BRCOKOTO HANPHXKECHHA Ha mohoM
orseTencHn PMH, B TOoM 4MCie TPH KOPOTKMX 3AMLIKAHMA NPH MAKCHMAABHONR KPATHOCTH MNO
MOCT 11677 ana apyxodmoToqHOTO pexuMa, 20 KOpoTKHX JaMBIKaHHA KpaTHOCTEIO (1,7 OT MAKCHMANBHOI,
OCTANBHBLIE — NPH WX 3HAYEHHAX 40 0,5 OT MAKCHMANBHOM.

4.6 Tlepexawuenne OTBCTRACHHH

4.6.1 Tpexdasuse TpancihopMaTopsl Knaccoe HanpsxeHus 110 w 220 kB nomsHel HMETh YCT-
pofCTBA peryaMpoBaHHs HanpaxeHus noa Harpy3koil (PTTH) B wynepoil Touxke oDMOTKH BeICLWIETO
HANPAXKEHHA,

4.6.2 Onnodasneie Tpanchopsmatopsl Knaccoe Hanpokenns 110 w 220 kB nonkHs wMeTs YCTpOH-
crea PITH B oomoree 27.5 kB.

4.6.3 Yerpoiicrea PITH  tpexdasubix v oanodasHex  TpaHcoOpMATOPOB  HITOTABAHBAKT N0
MOCT 24126,

JIana3zoH M YHCAO CTYNEHeH peryaMpoasHa Tpexdasnex TpaschopMaTopos:

110 kB — £ 6 %, £ 9 cryneneii;

220 kB — £ 12 %, %= 12 cryneneit.

JImanazon W 4MCno cTyneHedl perviMpoBaHHA oIHOMAIHEX TpaHChoOpMATOPOR B KAXA0H CEKUHH
obmoten 27,5 kB £ 16 %, 48 cryneneil.

4.6.4 OOmoTkH Knacca HanpsaxeHua 35 kB tpexdasnuix v ogHodasHex TPAHCHOPMATOPOE, KPOMe
Tpancopmaropor THRA TATHAY, nomsHM WMeTh YCTPORCTEA ANH NEPEKmouMeHHA HANpUKEHHA 6e3
so30yEaeHus (MBB) B npenenax +£(2x2,5) %.

Homuuaneueie Hanpaxenns oteeTeaeHuil MMBB, crynewn perynHpoBaHHA NpH XOMOCTOM XOae
AOMAHB COOTBETCTBOBATE IHAMEHMAM, VKATHHLIM B npuaokeHuax B u I

4.6.5 AproTpaHchopMaTophl BHNOAHAKTCA ¢ oOMOTKAMH §e3 perviHpOBAHHA HANPAACHHA.

4.7 TpanchopmaTopsl TOKS

4.7.1 TpavciopmaTopsl B ABTOTPAHCOPMATOPE A0MKHE OMTE CHADKEHB BCTPOSHHBIMH TPAaHC-
dopmaropamu Toka cornacko NOCT 11677 w FTOCT 7746, Koadwpuumentol Tpancdopmannn tpaHcdop-
MATOPOB TOKA YKAZAHE B npuacxernn 1.

4.7.2 Ha numeiinpx gpogax obmorok BH, CH w weittpann tpexdasnux TpancopMaTopos yCTaHaBs-
AHBAKOT NO ABA TpAHCHOPMATOPA TOKA, OAMH M3 KOTOPRX EAACCa TOUHOCTH He Gonee 0,5,

[Mpn nwbom HCnOAHEHHH TpaHCOPMATOPA HA BBONAX HanpAxeHuwem 27.5 KB nomkHbl ObITh
VCTAHOBRNEHE! MO IE3 TPAHCHOPMATOPA TOKA, OIMH M3 KOTOPBIX Knacca TouHoCTH He Donee 0,5,

4.7.3 Ha kpenuky TpaHcopMaTopa I0TKHE OWTE BHBEISHE BCE OTEETRACHHA TPAHCOPMATOPOR TOKA.
B kopobky ¢ 3aHMAMH JOGKHE ObITE BHBEOEHE NO 1B OTBETRAEHHA OT BCEX TPAHCPOPMATOPOE TOKA.

4.8 Apmarypa maa 3anmeks, oT00pa npodel, CAMBA H UALTPAIMKM MACAA

4.8.1 Kaxnuii Tpancopmarop u agrorpadctopmarop nonxed OwThe cHalXeH apMatypoil ans
FAMBKH, 0THOpa npobel, cAMea, GUABTPALMK, HIMEPEHHA TeMmnepaTypsl Macna no NOCT 11677, Tpaxc-
dopmaTopel knacca wanpaxednsa 110 kB —no FOCT 12965, knacca wanpaxenna 220 kB — no
FOCT 17544; asrorpancdopmaropu — no FOCT 11920,

4.9 Pacnosomesne OCHOBHRIX JIEMEHTOB APMATYPH TPaRchopMaTopos

4.9.1 PacnonoXeHHe OCHOBHHX 3MEMEHTOR APMATYPH AN TPAHCOPMATOPOE KNACCOE HANPH#KE-
HHA:

110 kB — no TOCT 12965;

220 kB — no INOCT 17544;

ans asrorpadcopmaropos — no NOCT 11920,

4.9.2 llkad apTOMATHYECKOTD YNPABRTEHHA CHCTEMOH OMNAXOEHHA NOM#eH ObTh, KAK NPpaBHIo0,
ycTaHoeneH Ha Oake Tpancdwopmaropa. Jlonyckaetca ycTaHOBKA wKada aBTOMATHYECKOTO YNPaBieHHs
CHCTEMON OXTARIEHHA HA OTAEALHOM WHOAMEHTE,

- - - = - - - = - _ - = - _-T
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4.10 KomnaegTHocTs

4.10.1 KoMMAEKTHOCTE TPAHCQOPMATOPOE W NPHAArAEMAd TEXHHYMECKAd MOKYMEHTAUMA — No
FOCT 11677, TOCT 11920, TOCT 12965 w FOCT 17544,

4.11 Tpebosaumn HANEKHOCTH

Jlns cHNOBLX TPAHCQOPMATOPOE YCTAHABTHBAKT CREAVIONMIME NOKAIATENH HALCKHOCTH:

yCTAHORAEHHAA Ge3oTkazHas HapaGoTka — He mexee 25000 u;

BEPOATHOCTE De3oTKaiHol paboT 3a HapaboTky BE00 u — ne menee (,995;

cpok cayxObl 10 NEPBOTO KAMHTAALHOIO PEMOHTA — He MeHee 12 ner;

MOAHBIA CPOK CAVROE — He MeHee 25 neT.,

5 Tpebosanua Ge30NACHOCTH

5.1 TpebGoeanua GE30MACHOCTH, B TOM YHCAE MOXAPHOA GE30NACHOCTH, NOIKHE COOTBETCTBOBATE
MCT 12.2.007.0, NOCT 12.2.007.2 » TOCT 12.1.004. [lxadb apTOMATHYCCKOND YIIPABTCHHS CHCTEMOH
OXNAKAEHHA TPAHCHOPMATOPOR AOMKHE HMETH CTeneHb 3ammTe no FOCT 14255,

5.2 O0onoYKa NPHBOIHOTO MEXAHHIMA NEPEKIHAIILETO YCTPOHCTEA TPaHCHOPMATOPOR IOMKHA
HMETh CTeneHb 3awmTe no FOCT 14254,

Ha uacTH nepexmouvalilery yCTpORCTER, NMOTPYREHHBIE B TPaHChOPMATOPHOE MACHD, CTENEHb
FAWMTH HE ?ETEHH.EJ’IHHEEI".’.‘-H.

5.3 Ha kopnyce kopobkM BHMBOLOEB TPAHCPOPMATOPOE TOKA AOMEHE GBTE HAHECEHB NPEIYNPEIH-
TeABHBIE 3HAKH M HADNHCH: «Bunsmanmne! Onacno! Ha pasomxuyToil obMoTke HanpsxeHnes.

5.4 Tpancdopmaropsl JOMKHB ObTh CHADKEHM KOpPOOKOR IMAHMOB, NPOBOIKOH OT YCTPOHCTE
JAWMTEL, CHIHATHIALUMH H BCTPOSHHBIX TpaHCopMaTopor ToKa 10 KOpOOKH JKHMOB H CNIELHANBHEIMH
FUEHMAMH, MOFEOMTHKRIIHMH RMBEATE HAKOPOTED BTOPHYHRE LWEMH TPE.HE{I)GPHH.T'DPDB TOKA.

3.5 KpaHs, BEHTHIH, 30BHAKH, NPOOKH AVEKHE PACTIONATATHCH B YAOOHOM 14 YIIPABTEHHA MECTE,
Kpﬂ!ll:[ I'IﬂBﬂpﬂTHﬂl"ﬂ THNA TOICEHE HMETE METKH, !.l'li“..‘.]SHBEH}I.I.I_I-IE MOTOEEHHE IaCTOHEH Ip.‘.ll-'[.a-

5.6 Kowctpykumnsa TpaHchopMaTOpOB AOMAHA NMPEIyCMATPHBATE MEPLI, YMEHBLUAKNUIHE ONACHOCTE
BOIHHEHOBE HHA NOXAPA NPH ABAPHH TpaHChOPMaTOPa NyTeM HANPABNEHHA BLOJIONA MACNa U3 Npeaoxpa-
HUTEALHOR TPYOR WAH NPEIOXPAHHTEALHOMD KMANAHA B CTOPOHY OT TOKOBCIVILMX vacTel, wxados,
VIIPARNEHHA H KOHCTPYELUHIA.

5.7 Vkazarenu ypoBHA Macna, rajoBsie pene, KpaH aas npobsl Macnha ¥ apyrHe npubopsl JOKHE
ObTh pACMONOKEHM TAKMM O00pasos, vTobnl Obuin obecneueHb yOODHBE W GE30NACHME YCNOBMH 108
OOCTYNA K HHM H HADMOIeHHA 33 HHMH 0e3 CHATHA HanpRXeHHA.

5.8 KOHCTPYEUMA CTAUHOHAPHBIX MECTHHL ANd TPAHCQOPMATOPOE DOMKHA NPEIyCMATPHEATL BO3-
MOMHOCTE YCTAHOBKH 3MEMEHTOR DNOKHPOBKH, HCKNIYAIILMY BOIMOKHOCTE MOXLEMA IKCIUIVATALMOH -
HOTO MEPCOHANA HA TPAHCOPMATOPLI, HAXOAAWIMHECH NOL HANPIKEHHEM.

3.9 JonycTHMBE YPOBHH IBYKA npH pabore TpancdopmaTopa W asToTpaHcohopMaTopa — no
rocCT 12.2.024.

6 IlpaBuna npueMEn

6.1 Tpanchopmaropst Tanoe TATHXK, TATHXY, OPIHX, OPATHX, asrotpanchopMaTopsl
A AOMIK noapepraorT NpHEMO-CAATOUHBIM, NPHEMOYHBM H NEPHOIHYECKMM HCNBTAHHAM NO
rocT 11677,

6.2 TlpHemovyHbe HCNBETAHKA BeeX TPAHCHOPMATOPOE H ABTOTPAHC(HOPMATOPOE AOMAHL BXTOYATE
HCMBTAHHA HA CTORKOCTE NPH KOPOTKOM 3AMBIKAHHH.

6.3 Tporpamma npHeMOuUHBX HCNBTAHWA TpancgopmaTopos THna TATHAY nonxua 6wTe corna-
COBAHA ¢ MOTPEOHTENEM H OPTAHMIALHEN, NPOBOAMILEH HCNBLITAHWA, H BEATKYATE HCMBITAHMA HA CTORKOCTD
MPpH KOPOTEOM HCNMBETAHHA,

7 MeTonm HenbITAHHEA

7.1 Metoas McnuTanuwii TpascopMaTopok W aeroTpaHcdopmsaropor — no FOCT 11677 w
rOCT 20243,

7.2 HCNBITAHHA HA CTORKOCTE K KOPOTEHM 3AMBIKAHHMAM H TOMYEAM HAMPYIKH TPAHCOQPOPMATOPOR
mna TATHXKY creayer nposoauTs Mo METOAMKE, COMMACOBAHHON ¢ MITOTOBHTENEM, NOTPeOHTENEM M
OPraHM3aAUMHER, NPOBOAALIEH HCNBITAHMA.

8
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8 MapkupoBKa, YNAKOBKA, TPAHCTIOPTHPORAHHE H XPAHEHHE

8.1 Mapkupoeka, VYNAKOBKA, TPAHCMOPTHPOBAHME M  XpaHEHHE  TPAHCHOPMATOPOE — MO
FOCT 11677, FTOCT 23216,

9 I'apanTHH H3TOTOBHTENR

9.1 HirotoBHTens J0M#EH FAPAHTHPOBATE COOTBETCTEHE TPAHCHOPMATOPOB TPEDOBAHMAM HACTON -
IWErD CTAHAAPTA NpH CODMIOIeHHH MOTpelHTENeM YCIOBHI NPHMEHEHHA, IKCIUTYATALMH M XPAHEHMH,
YCTAHOBNEHHBIX CTAHIAPTOM,

9.2 TapanThiHul cpok Ha TpaHcopMaTopsl W asToTpaHchOpMaTopsl — 3 rogaa.

FapaHTHiiHBI CPOK MCYMCAAIOT CO AHA BBOAA TpaHChOPMATOPOB W aBTOTpPAHC(OPMATOPOB B
IKCIVATALMIO, HO HE NoadHes & Mec AN OeHCTEVIOUMX NPeInpHATHA WAH 9 Mec A0 CTPOALIHXCH

MpeanpUATHIL.

MPHNOXEHHE A
(CNpaBoYHOL )

Crennduxa nenoasiosanns TpaschopMaTopos i aBTOTPAHCHOPMATOPOE HA ANEKTPHHECKHX MENLIHBIX
AOPOTAX. NEPEMEHHOND TOKA

Tpexdrainwie TpexobfmoTouHEe TpaHchopMaTopul B cucteme 25 KB nepemcHHOMo TOKa cAyxar was OTHOBPE-
MCHHOTO MHTAHMA THTOBOH HArPYIKH, HOMMHANBHOC HANPHKCHMC KOTOPOA HecTanmaptHo — 27.5 kB, w opyrux
noTpehHTEAcH (XENCIHONOPOXHEIN HETHIOBBIX, NMPOMBILLICHHEX, CENBCKOXOIMRCTECHHBY W T.0.) oT obmoTrm 35 kB
(10 kB). Ognodaavpic THROBRE HAMPYIKH NOAYMAKT NHTAHKE OT AByK ¢ad obuoTky TpaHchopMaTOpa, COCOIMHEHHOH
B TpeyroasHME (pHcyHok A L), Tpetea dasa obsmotes (0buvno daza C) COCAHHACTCA ¢ PEALCAME.

Oanodastpe TpaHcfOpMATODE ARIHIOTCH YHHECDCLTEHEIME M MOMYT OLITE HCNOALIOBAHL KAK BCeHeTesme 25 kB,
Tak H B cHerese 2x25 kB. B cucreme 25 kB sropuyssie ofMoTEH oaHodasHey TPaHCOpMATOPOE © HOMHHATEHBLIM
nanpaxcHues 27,5 kKB coaMHAOTCR mapawiensHo (preyHok A2), Hauana oGMOTOK NPHCOCAMHAKT K KOHTAKTHOMN
COTH, KOHUB — K penscam. B cucreme 225 kB obmorkn ¢ HanpaxeHnes 275 kB cocamHAKNT NOCICIOBATEALHO
(prcynok A.3). Hauano oaHoll oBMOTKN NPHCOCIHHAKT K KOHTAKTHOR CCTH, HAMAN0 BTOpOoil 0OMOTKH — K nUTan-
WEMY NpPOBOOY, a o0Wyn TOMKY ODMOTOK — K penbcam. Takum oOpasomM, MCKIY KOHTAKTHOR CCTHIO M PEABCAMM
HOMHHANTBHOC HanpaxcHne 27.5 kB, a meaay KOHTAKTHOH CCTRIO B NHTAKWHM npoBogoM — 55 kB,

O6moren 35 kB (10 kB) TpexobMoTod HEX 0aHMPEIHBX TPAHCPOPMAETOPOR B PACNPEACANTEIBHOM VCTPORCTRE
35 kB (10 kB) coeamuanT B TPEYIONBHME LTH MHETAHNA HETAMOBLIX NOTpeOHTEneH,

ABTOTPAHCHOPMATOPL, KOTOPLIE BENKYAKT MERLY MATANLUINAM MPORGIOM H KOHTAKTHON CETRID (PHCYHOK AL4),
CAYEAT ANH CHHACHHA HanpaxeHud 535 kB go vanpakenna 27,5 kB sMexay KOHTAKTHOR CETRIO M PEALCAMM.

XapakrepHoi ocobeHHoCT0 pafoTel TpexdasHbix TPAHCOOPMATOPOE, NMUTAKILIMY THIOBYK HAIDYIKY, HRIHCTCH
HEPABHOMEDHOCTE HATPVIOK Had, BLIHBAKIIAR HECHMMETDHD HANPAKCHHA Ha TPETHEH oDMoTE. TAroBIH HATPYIKA
ARTACTCA PEIKO HEPABHOMEPHON HAMPYIKOH, B PEIVALTATE Yero TPAHCHOPMATOPE BO BPEMA IKCIUTYATALHH MCIEITLI-
BAKST HEOIHOKPATHEE TOMYKH ToKa, KpoMme Toro, B THrOBOH ceTH, ocobBeHHO HA GONBIUHY CTAHUMAY, HA KOTOPLIX
PACMONOKCHL SNCKTPOBOIHME Acno, HabmooaeTcd GOALIIOE KOMHYCCTBO KOPOTKHMX ZIMBIKAHHI, OCROXHAKIIHX

FIKCIAYATALUHK TPaHCPOPMaToOpoE H ABTOTPA HCPOPMaTOPOR.
9
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[MPHNIOAEHHE b
(CIpaBoMHOS )

Hanpaaenna KOPOTKON IAMBMKAHHA HA KPAAHMX OTBETRACHHAX TPARCHOPMATOPOE ¢ PErYAHPOBAHMEM
HANPAKCHHA N0 BATPY3IK0il, OTHECEHELIC K BOMHEATLACH MOMBOCTH TPARCHOPMATOPE W HANPAKEHAAM

KPaiinmx OTBeTBACHNIH
TaGauua B.l — Tpexobsmorounnme Tpexdasnsie TpancdopmaTopu Tina TATHMA xnacca nanpaxenna 110 xB
Hanpaxenne KOPOTEOTD JaMBEaHHA, %,
HoMHHANEHAA MOWBOCTE, CTymeHE PEryIHOEIHHA, NaPL OGMOTOR
kB-A %
10— 275 110 — 38,5 (10,5)

—16 10,11 17,14
16000 +16 11,28 18,57

—16 9,95 17,49
25000 +16 10,78 18,30
A0000 —16 9,95 18,22

+16 11,05 18,85

Tadauwua Bb.2 — Tpexobumorounme Tpexdainue Tpanchopmaropr THna TATHXAY wiacca nanpaxenua 110 xB

Hﬂhlhlli.l'lu-l:&_:lﬁnnmm, Crymens P!g’-"lmmnnn. Hﬂmlnmcnmnmuumm, %,
“ 10— 27,5 110 — 38,5 (10,5)
oo 16 37 Va8
- +i6 1830 075
wow :11‘-‘«? :gﬁ |?:lg}g

Tadawua b3 — Tpexobuorounue Tpexdainue Tpaschopuatops Tuna TATHA xnacca nanpaxeuua 220 kB

Hanpaxenne KOPOTEOND JaMBMEKIHAA, 5,
Hnunnum&: MGUIHOCTE, CTYNEHE PErYANEIHNA, Na Pkl CORMOTOR
KB-A =
20-275 1) — 38,5 (10,5)

16000* N — —

=12 13,5 20,5
23000 +12 12,5 19,5

=12 10,1 19,3
40000 +12 16,9 7.3

* JHauCHMSA NAPAMCTPOR TPAHCGOPMATOPOE YCTAHARIMBAKOT NO PEIVILTATAM NMPHEMOMHBIX HCMETAHMIL,
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[MPHIOAEHHE B
(CIpaBOYHOES )

Hanpamenun oreersacamii IIBB obmorkm 38,5 kB rpexdasunix u omnodaznux tpancdopmaropos
NpH XOROCTOM XOJe

TaGanunua B.
Hosumaassoe man e orpeTmaenni NBB,
Crynens peryiiposinme, % M:B
+5 40,42
+1.5 39,46
Howiy oL HaH 3550
=215 i7.54

NMPHACKEHHE I'
(cnpasouHOe)

Hanpaxenna omseTancimii obMoToK TpancopMaTOPOS ¢ PETYAHDPOBAHNCM HANDAXCHHAS
M0 HATPYIEOH NpH XON0CTOM XOOe

TaGanwua 1 — Tpexdauwe Tpanchopmarops knacca Hanpasenna 110 xB

Crynens peryanposanns, % Hanpssenne, kB Crynens peryanposisns, % Hanpaxenne, kB

—16,02 06,58 + 1,78 117,04

—14,24 08.63 + 31,56 119,09

—12,46 100,67 + 5,34 121,14

—10,68 102,72 + 7.12 123,19

—8.90 104,77 + 8,90 125,23

—T7.12 106,82 +10,68 127,28

—5.34 108, 86 +12.46 129,33

—3,56 110,91 +14,24 131,37

—1,78 112,95 +16,02 133,42

HomuuansHan 1150 — -
TaGauua [.2— Tpexdauwe TpaHchopMaTopsl Knacca Hanpskenna 220 kB

Cryness peryauposanms, % Hanpasxenns, kB Crynens peryauposinnE, % Hanpakenne, kB

—-12 202.4 +12 257 6

—l11 04,7 +11 2553

—10 207.0 +10 2530

12
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Crynmens perynuposanns, %

Hanpaxenne, kB

CrymeHs peryauporanna, %

Hanpaxenwe, kB

—9 209,3 +9 250.7
—8 211,6 +8 248.4
=7 2139 +7 246,1
—b 216,2 +6 243.8
-5 218,5 +5 241.,5
—4 2208 +4 239.2
-3 2231 +3 236,9
-2 225.4 +2 234.6
-1 2217 +1 32,3
HommHansHas 2300 — —

TaGnuwua I.3— Ognodainsie TpaHCHOPMATOPR KIACCOB HanpsaxcHus 110w 220 kB

CTynens peryinpoBaHns, % Hanpaxenne, xB CTyneHs PEryaNpoRIHNA, % Hanpazenwe, KB
—16 23,10 +16 31,90
—14 23,65 +14 31,35
—12 24,20 +12 30,80
—=10 24.75 +10 30,25
—& 25,30 +8 29,70
—b 23,83 +6 29,15
4 26,40 +4 28,60
—2 26,95 +2 22,05
HomunansHan 27,5 - —

13
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MNMPHNOAXEHHE 1
(CIpaBOIHOS )

Tabawnwuwa .1 — Tpexdasnuie n oqHMpAIHEIC TPAHCHOPMATOPH

HoMuiashine DepeMHLE W BTODHYHLE TOKH BCTPOCHHBX TPARCHOPMATOPOS TOKA

HosiHATEHEE NEPEMMHEE H BTOHMHLE TOEH, A

HosiHans-
HEH SECHLL= mﬁm
m — TPAMCOPMATOPOR TOKI TPAMCHOPMATOPOR TOKE TPAHCROPMATOPOR TOKA
Ha anernsy raogax BH Ha HeRTpansHoM ERone BH Ha AnHeiHMx Beoaax 17,5 kB
16000 300 — 200 — 150 — 100/5 | 300 — 200 — 150 — 1005 | 603~ 30— 200 — 22
110
25000 600 — 400 — 300 — 200/5 | co0 — 400 — 300 — 200/5 | 3000 — 2000 — 1500 — 1000/5
A0HMHD 1000 — 750 — 600 — 00/5
25000 600 — 400 — 300 — 200/5
220 | 600 — 400 — 300 — 200/5 | 600 — 400 — 300 — 200/5 ["1c00™ 1000 750 50075
40000 000 — 20 — 1500 — 1000/5

TaGawua [.2 — AptorpaHcopMaTopbl

Hosmmansnas sownocts, £B-A

HosinHATEHEE MEPEMYHEE B BTOPHMHEE TOEH, A

TPAHCHOPAMATOMIE TOKE HA BROZay A u X

TPAHCHOPMATOPOE TOMA HA BROLE &

10000
160040

600 — 400 — 3H) — 200/5

100K — 750 — 60 — 400/5

14
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Peaakrop T.A. Jeowona
Texnmmecknil peaasTop JA. Kymuegosa
Menmowa

Koppextop PA.
KounewrepHas sepetka B H. Mpuwenxo
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