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Hacrosiee pykoBoacTBO 10 3kciutyatauuu (PD) comep uT cBeeHus: 0 Ha3Haue-

HUU, KOHCTPYKIIMH, XapakTepucTukax TpaHcopmaropoB Toka TOJI-10-11 (mamee —
«TpanchopmMaTophl»), TMpeAHA3HAYEHHBIX IS DJIEKTPOIHEPTeTUKH, JJII ATOMHBIX

craniuit (AC) u ykazaHus, HeOOXOAUMBIE JJIsl PABWIIBHON X SKCIUTyaTallUu.

1 HopMaTuBHBIE CCBUIKHU

1.1 B HacrosmeM pyKOBOJCTBE MO 3KCILUTyaTallMd HCIOJb30BAHBI CCHUIKA Ha
CJIEIyIOLIME CTaHAAPTHI:

['OCT 8.217-2003 I'CH. TpanchopmaTtopsl Toka. MeToanka MOBEpKH.

I'OCT 9.014-78 EC3KC. BpemeHHas npOTHBOKOPpPO3HOHHAs 3alluTa W3JEIINM.
O6mue TpeboBaHUsI.

['OCT 1516.3-96 DnexTpooOopy10BaHUE MEPEMEHHOTO TOKA HAa HANpPsHKEHUS OT 1
10 750 kB. TpeGoBaHus K 3JIEKTPUUECKON MTPOYHOCTH U3OJISALIUH.

['OCT 3134-78 YaitT-ciupuT. TeXHUYECKHE YCTOBUS.

['OCT 4751-73 PoiM-0011ThI. TeXHUYECKUE YCIOBUA.

['OCT 7746-2015 Tpanchopmaropsl Toka. O0IIME TEXHUIECKUE YCIOBUA.

['OCT 8865-93 CucteMsl anekTpuyeckoit nzonsuuu. OeHKa HarpeBOCTOMKOCTH U
KJ1accuukanus.

['OCT 10877-76 Macno koHcepBaumonHoe K-17. Texanueckne ycnoBusi.

I'OCT 15150-69 Maiunel, npubOpbl W JApPYyru€ TEXHUYECKUE U3/EIHs.
HcnonHeHust 1 pa3ivdyHbIX KIMMATHYECKUX panloHOB. Kareropuu, ycimoBus
AKCIUTyaTallK, XPAaHEHUSI U TPAHCTIOPTUPOBAHUS B YaCTU BO3JICUCTBUS KIMMATUYECKUX
(aKTOpOB BHEIIHEHN CPEIbI.

I'OCT 15543.1-89 MW3nenua 5>IEKTPOTEXHUYECKWE U APYrU€ TEXHUYECKHUE
u3nenusi. OOmme TpeOOBaHUA B YACTH CTOMKOCTH K KIMMATHYECKUM BHEITHUM
BO3JICHCTBYIOIINUM (haKTOpaM.

['OCT 23216-78 U3ngenus 35€KTPOTEXHUUECKHE. XPAHEHHUE, TPAHCIIOPTUPOBAHNUE,
BpEMEHHas MPOTUBOKOPPO3UOHHAS 3aluTa, ymakoBka. O0mme TpeOoBaHUS U METOJIbI
VCTIBITAaHUU.

I'OCT 28779-90 Marepuasibl 3IEKTPOU3OIALMOHHBIE TBEpAbIE. MeToab

OIpCACICHHA BOCIINIAMCHACMOCTH 10 BOBI[éfICTBPIGM HCTOYHHKA 3aKUTI'aHUA.
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['OCT 30631-99 OGuue TpeboBaHus K MalllMHaM, TpUOOpaM U JPYTUM TEXHUYE-

CKUM HM3AEJIHSIM B YacCTH CTOMKOCTH K MEXaHMYECKMM BHEIIHHUM BO3ACHCTBYIOIIMM
dakTopaM mpH SKCILTyaTallUH.

['OCT 32137-2013 CoBMECTUMOCTb TEXHUYECKUX CPEACTB JJIEKTPOMArHUTHAS.
TexHuueckue cpeacTBa JUisi aTOMHBIX CTaHIMA. TpeOOBaHMS U METO/IbI UCTIHITAHUMH.

['OCT 32144-2013 ODnekrpuueckass sHeprusi. COBMECTUMOCTh TEXHUYECKHX
CPEICTB 3JEKTpOMarHuTHasd. HopMbl KayecTBa AJIEKTPUYECKOW SHEPIUU B CUCTEMAX
AIIEKTPOCHAOKEHHSI 00IIIEr0 Ha3HAYCHHUS.

I'OCT 33757-2016 IlognoHb! IIIOCKKE IepEBIHHbBIE. TEXHUUECKHUE YCIOBUS.

I'OCT P 50648-94 CoBMeCTMMOCTh TEXHHYECKHX CPEACTB AJIEKTPOMATHUTHAS.
VY CTOMYMBOCTh K MATHUTHOMY TIOJIFO TPOMBIIUIEHHOW 4acToThl. TexHuueckue TpedoBa-
HUS ¥ METOJIbl UCIIBITAHU.

I'OCT P 51318.11-2006 CoBMECTUMOCTh TEXHHUYECKUX CPENICTB BJIECKTPOMATHUT-
Has. [IpomblnuieHHble, HayuHble, MmeauMHckue u ObiToBblie (ITHMB) BhIcOKOYAacTOT-
HbIE ycTporcTBa. Pagnonomexu nnaycrpuaibabie. HOpMBI 1 METOIBI M3MEPEHUIA.

PJ1 34.45-51-300-97 O6beM 1 HOpMBI UCTIBITAHHUH JIEKTPOOOOPYIOBAHMS.

CTO 34.01-23.1-001-2017 O6BbeM ¥ HOPMBI HCTIBITAHUN AIEKTPOOOOPYIOBAHUS.

[IpaBrmiia TEXHUYECKOW OKCIUTyaTallMM DJJIEKTPUYECKUX CTAaHUMM W CeTen
Poccuiickont @enepanumu.

[IpaBuna 1o  oxpaHe Tpyda IpH  OIKCIUIyaTallUd  3JIEKTPOYCTAaHOBOK
(or 15.12.2020 r. Ne 903#).

[IpaBuia TEXHUYECKOM HKCILTYaTAIMK 3JIEKTPOYCTaHOBOK MOTpeOUTENeH.

[IpaBuna ycTpoiicTBa 3J€KTpOyCTaHOBOK. CelbMO€E U3/IaHHME.

[IpaBuna ycTpoicTBa a1eKTpoycTaHOBOK. lllecToe u3nanue.

HII-001-15 O6mume nonoxenus odecrnedeHrst 0€30MacHOCTH ATOMHbBIX CTaHIIHM.

HII-031-01 Hopmbl mpoeKTUpOBaHUS CEMCMOCTOMKAX aTOMHBIX CTAaHIUU.
2 TpeOoBanusi 6e30MaCHOCTH

2.1 Ilpu npoBeaeHUM BceX padOT JOJIKHBI BHIMOIHATHCS IIpaBuia TEXHUKH 0€3-
OIMaCHOCTH, ACUCTBYIOLINE HA MPEANPUATHH, SIKCILTyaTUPYIOLIEM TpaHC(HOPMATOPBI.
[Ipu mOAroTOBKE K AKCIUTyaTallMH, IPU MPOBEJECHUN TEXHUUYECKOT0 00CTY>KUBaHUS

(3NEKTPUYECKUX UCTIBITAHUIA U JIPYTUX padoT) AOHKHBI BRIOIHATHCS «IIpaBuina

3
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YCTPOMCTBA 3JIEKTPOYCTAaHOBOKY, «[IpaBuia mo oxpane Tpyja npu 3KCIuTyaTaluu

AIIEKTPOYCTAHOBOK.
2.2 TpebGoBanus 6Ge30MMaCHOCTH MPH MoBepKe TpaHchopmaropos - o ['OCT 8.217.
2.3 BHHUMAHHME! TIIPU OKCIUIVATALIMMMA TPAHCO®OPMATOPOB
HEOBXOAMMO UCKJIFOUUTH PASMBIKAHUWE BTOPUYHBIX OEMOTOK!
2.4 IlpousBoacTBo paboT Ha TpaHchopmaTopax 0e3 CHATHS HAMPSLKEHUS C Tep-
BUYHON OOMOTKH HE JIOITYCKAEeTCsl.
2.5 BapuaHT 3a3eMJI€HUSI BTOPUYHBIX OOMOTOK OIPEAEINIAETCS NOTPEOUTENEM B

COOTBETCTBHUH CO CXEMOW BTOPUYHBIX MPUCOEAUHEHUHN TpaHCHOPMATOPOB.
3  Omnucanue u padora TpaHchopmMaTopoB

3.1 Hasznauenue TpancpopMaTopoB

3.1.1 Tpanchopmaropsl mpeaHa3HaYeHbl sl epejaud CUrHajla U3MEpPUTENbHON
uH(popmanuu nprudopaM U3MEpPEHUs, 3alUThl, aBTOMAaTUKH, CUTHAIN3ALUN U YIIpaBIie-
HUS B JIEKTPUYECKUX LEMAX EPEMEHHOI0 ToKa yactotor S50 ['m.

3.1.2 Tpanchopmaropsl MperHa3HAYEHBI JIs1 YCTAHOBKH B KOMIUIEKTHBIE pacrpe-
nenurtenbHble yerpoiictBa (KPY).

3.1.3 TpanchopMaTtopsl UMEIOT KIIMMaTH4YeCKoe ucroaHeHue «Y XJI», kareroputo
pasmenienusa 2 o 'OCT 15150 u npenHasHayeHbl 171 DKCILTyaTaldd B CHEAYOIINX
YCIIOBUSX:

- BBICOTA YCTAHOBKH HaJl ypoBHEM Mopsi - He 6osee 1000 wm;

- BEpXHEE 3HAYEHUE TEeMIIEPaTypbl OKPYKAIOIIEro BO3/AyXa, C YUETOM Ieperpena
Bo3ayxa BHyTpu KPVY, 50 °C;

- HIDKHEE 3HAYEHME TEMIIEPATypbl OKPYKAIOIIEr0 BO3/IyXa MPU 3KCIUTYyaTallUH, OTHO-
CUTEJIbHAS BIAXXHOCTB, IaBJIEHUE Bo3AyXa - cornacHo Hopmam ['OCT 15543.1;

- OKpy>Karouasi cpella HEB3PhIBOOIMACHAS, HE COJEpIKalllasi arpeCCUBHBIX MapoB B
KOHLIEHTpalUsAX, pa3pyllalonuXx MeTaibl ¥ u3oisauuio (arMocdepa tuma Il mo
I'OCT 15150);

- pabouee mosIoKeHHE TpaHC(HOPMATOPOB B IPOCTPAHCTBE - JTIFOOOE;
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- TpaHc(OpMaTOpbl NpPeJHA3HAYEHBl ISl DKCIUTyaTallMM B 3JEKTPOYCTAHOBKAX,

MOJIBEPTaIOIIMXCSl BO3JEHCTBUIO TPO3OBBIX MNEPEHANPSHKEHUM MPU OOBIYHBIX Mepax
IPO303allMThl, © UMEIOT HOPMAJIbHYIO U30Jsut0 ypoBHA «O» mo 'OCT 1516.3 knacca
HarpeBoctoiikoctu «B» mo 'OCT 8865 u knacca Bocruiamensiemoctu FH (IIIN) 1 mo
I'OCT 28779;

- TpaHchOpMaTOpbl COOTBETCTBYIOT TPYINE YCIOBHH OKCIulyatauud M6 1o
['OCT 30631;

- TpaHc(opMaTopbl CECMOCTOMKH MPU BO3ACHCTBUH 36MIIETPSICEHUI NHTEHCHUB-
HOCTBIO 8 0amioB o MSK-64 ripu ypoBHE YCTaHOBKHM HaJ HyJIeBOi oTMeTKoi 10 70 M;

- TpaHchopMaTophl, NMpeaHa3HauyeHHble g noctaBkd Ha AC, COOTBETCTBYIOT
kiaccy 6e3omnacHoct 2H (mo cornmacoBanuto ¢ 3akazurikoMm), 3H, 4H mo HIT-001-15 u
IT kareropun cericMocrorikoct no HIT-031-01;

- TpaHC(POPMATOPbl COOTBETCTBYIOT TPEOOBAHUSAM YCTOMYMBOCTH K 3JEKTPOMArHHUT-
HbIM TIOMEXaM TMpU BO3JECUCTBUM MArHUTHOTO TIOJII MPOMBIIUICHHOW 4YacTOThI IIO
['OCT P 50648, ycranoBieHHbIM 1151 Tpyminbl ucnoiaHenus IV no 'OCT 32137,

- TpaHc(OpMaTOpbl YAOBIETBOPSIOT HOPMaM HHIYCTPUAIBHBIX PagUOIOMEX,

yctanoBiieHHbIM B ['OCT P 51318.11, kiacc A, rpynna 1.
3.2  TexHUYECKHE XAPAKTEPUCTUKHU

3.2.1 OcCHOBHBIE TEXHUYECKUE XAPAKTEPUCTUKH MPUBEICHBI B Tabiuue 1.

Tabnuua 1
HaumenoBanue napamerpa 3HaueHue
HomuuaneHOE Hanpsikenue, kB 10
HawuOosnsiiee pabouee HanpsikeHue, kKB 12
HomuHanpHas 4acToTa EpEMEHHOI0 TOKa, 11 50
HomuHanbeHbI BTOpUYHBINA TOK®, A 5

5, 10, 15, 20, 25, 30, 40, 50, 75, 80, 100, 150, 200,

HomuHanbHb1i nepBiaHbiii TOK, A 250, 300, 400, 600, 750, 800, 1000, 1200, 1500, 2000

KosinyecTBO BTOPUYHBIX OOMOTOK 2

Kitace Tounoctu o I'OCT 7746:

BTOPUYHOU OOMOTKH JJIsi U3MEPEHHMA 0,2S;0,2; 0,5S;0,5; 1
BTOPUYHOM OOMOTKH JJ1s1 3AIUTHI 5P; 10P
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HaumenoBanue napamerpa 3HaueHue
Homunanbuas BropuuHast Harpyska, B-A:
BTOPUYHOM OOMOTKH 151 U3MEPEHHI
npu cos ¢ = 1 1;2;2,5

npu cos ¢ = 0,8 (Harpy3ka UHYKTUBHO-aKTUBHAsI)

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

BTOPUYHOM OOMOTKH JJIsI 3alTUTHI
npu cos ¢ = 0,8 (Harpy3ka HHAYKTUBHO-AaKTHBHAs)

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

Homunansaas npeacibHasd KpaTHOCTb

BTOPUYHOW OOMOTKH JIJISI 3aIIUTHI **, HE MEHee 10
Homunanbueiii ko3 duiment 6e3omacHOCTH
MpUOOPOB BTOPUYHOM OOMOTKH ISl HU3MEpe-
HUR*** He Oonee, B Kiaccax TOYHOCTH TPHU
HOMHUHAJILHOM TIEPBUYHOM TOKE, A:
0,2S;0,2; 0,5S; 0,5; 1 5-400 10
0,2S; 0,2; 0,5S 10
05: 1 600-2000 T
OnHOCeKyHAHBIN TOK TEPMUUECKON CTOMKOCTH,
KA, Ip¥ HOMUHAJILHOM TIEPBUYHOM TOKE, A
5 0,40
10 0,78
15 1,20
20, 25 1,56
30 2,5
40 3,0
50 5,0
75 5,85
80 6,23
100 10,0
150; 200, 250 20,0
300-2000 40,0
TOK 31eKTpOIMHAMUYECKON CTOMKOCTH, KA, ITpH
HOMUHAIILHOM TIEPBHYHOM TOKE, A
5 1,00
10 1,97
15 3,00
20, 25 3,93
30 6,25
40 7,56
50 12,80
75 14,70
80 15,70
100 25,50
150; 200, 250 51,00
300-2000 102,00
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[Tpumeuanus

1 * HWzrotoBiieHue TpaHCPOPMATOPOB C HOMHUHAJIBHBIM BTOPUYHBIM TOKOM 1 A

YTOYHSIETCS MPH 3aKa3e.

2 ** 3HaueHMe HOMHUHAJIBHOHN NpEAENIbHOM KpaTHOCTH BTOPUYHONH OOMOTKH IS
3aIMThI IPUBEICHO IPH HOMUHAJIBLHON BTOPUYHOM Harpy3ke 15 B-A.

3 *** 3gayeHne HOMUHAIBHOTO KO3 (uIeHTa 6€30MacHOCTH MPUOOPOB BTOPUIHOM
OOMOTKH U1 UI3MEPEHUM IPUBEJCHO NP HOMUHAIBHOW BTOpUUYHOM Harpyske 10 B-A.

4 Knaccel TOyHOCTHM, 3Hau€HUST HOMHUHAIBHBIX BTOPUYHBIX HArpy3ok,
HOMMHAJIBbHOW MpEAENbHOM KPAaTHOCTH BTOPUYHBIX OOMOTOK JUIs 3aIlUThl U
HOMMHAJIBHOTO KO3(duirenta 0e30MacHOCTH NPUOOPOB BTOPUUYHBIX OOMOTOK JUIs
WU3MEPEHUN YTOUHSIOTCS B 3aKa3e.

5 TpaHchopmaTopbl MOTYT U3TOTABIMBATHCS C BBIBOJAMH BTOPHUUHBIX OOMOTOK U3
rHOKOTO  MHOTOXWJIBHOTO TMpoBoja. JlmuHAa  BBIBOJIOB  BTOPUYHBIX  OOMOTOK

OroBaprBacTCs B 3aKasc.

3.2.2 HauGonpimmii pabounii nepBUYHBINA TOK IPUBEJCH B TabIUIIE 2.

Tabnuna 2
HomuHanbeHbII Hau6onbmmii pabounii
MePBUYHBIN TOK, A TIEPBUYHBIN TOK, A

5 5

10 10
15 16
20 20
25 25
30 32
40 40
50 50
75 80
80 80
100 100
150 160
200 200
250 250
300 320
400 400
600 630
750 800
800 800
1000 1000
1200 1250
1500 1600
2000 2000
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3.2.3 PacueTHble 3HAUEHUS CONPOTUBIIEHUSI BTOPUYHBIX OOMOTOK IOCTOSIHHOMY

TOKY IIPUBEICHBI B TabuIie 3.

Tabnuma 3
HomunanbHbIH Ucnonuenune ConpoTuBieHrEe 0OMOTOK
MIEPBUYHBIN TOK, A BTOPUYHOU OOMOTKH MOCTOSIHHOMY TOKY, OM
5-30; 50; 75; 100; 150; 025, 0.2 0,55 0,064
300 0,5 0,07
5P; 10P 0,1
0,2S; 0,2; 0,58 0,1
40; 80; 200; 400 0,5 0,085
5P; 10P 0,14
0,2S;0,2; 0,58 0,12
250 0,5 0,11
5P; 10P 0,18
0,2S;0,2; 0,58S; 0,5 0,14
600 5P; 10P 0,22
0,2S; 0,2; 0,5S 0,11
750 0,5 0,17
5P; 10P 0,16
0,2S; 0,2; 0,5S 0,11
800 0,5 0,18
5P; 10P 0,2
0,2S; 0,2; 0,58 0,14
1000 0,5; 5P; 10P 0,23
0,2S;0,2; 0,5S; 0,5 0,2
1200 5P; 10P 0,26
0,2S;0,2; 0,58S; 0,5 0,26
1500 5P; 10P 0,42
0,2S;0,2; 0,58S; 0,5 0,34
2000 5P; 10P 0,56

3.2.4 Ctpyktypa yciIOBHOr0 0003HaueHMsI TpaHC(HOPMATOPOB MPHUBECHA B MPHU-
JIO)KEHUU A.

3.2.5 PacueTHbIe 3HaYEHUSI HOMUHAJILHOM MPEAeIbHON KPATHOCTU BTOPUYHBIX 00-
MOTOK JIJIS 3alIUThl B 3aBUCUMOCTH OT HOMHHAJIbHOW BTOPUYHOW HATPY3KU MPUBEIACHBI
B IPWJIOKEHUU b.

3.3  VYcrpoiicTBO

3.3.1 TpanchopmaTopsl BHITIOJHEHBI B BUJIE ONMOPHOW KOHCTPYKIHH. Tpancdop-
MaTOpPhI COJIEPKAT MarHUTOIIPOBO/IbI, IEPBUYHYIO U BTOPUYHBIC OOMOTKH.

Kamaaﬂ BTOpHUYHAasA 00MOTKa HaXOJUTCA Ha CBOCM MAarHuTOIIPOBOIC.



1ITT.671 213.031 PO
3.3.2 OO6MoTKa, IpeaHa3HauCHHAs I U3MEPEHUS U ydeTa 3JIEKTPOIHEPTHH, 000-

3Hauvaercsa Nel; oOMOTKa JUisl MUTaHUS LENed 3aliuThl, aBTOMATUKH, CUTHAIU3ALNA U
ynpasieHus - Ne2.

[Ipu ucnonnenun TtpancdopmaropoB 0,2S5(0,2;0,5S;0,5;1)/0,25(0,2;0,5S;0,5; 1)
o0e BTOpUYHBIE OOMOTKHM TpEJHA3HAUYEHBI IJISi M3MEPEHUS M ydeTa 3JICKTPOIHEPrHH,
npu ucnonHeHuu TtpanchopmaropoB SP(10P)/5P(10P) o6Ge BTOopuuHBIE OOMOTKH
MpeIHa3HAYCHBI JUIsI 3aIUTHI.

3.3.3 Ilpu 3akaze TpaHCHOpPMATOPOB C HECTAHAAPTHHIM HAOOPOM KATYIICK IIO
KJlaccaM TOYHOCTH, Ha3Haue€HHWEe OOMOTOK yKa3aHO B MACMOpTe Ha W3JeNue U Ha Tad-
JMYKE TEXHUYECKUX JaHHBIX.

3.3.4 TlepBuuHas U BTOPUYHbIE OOMOTKH TPaHC(HOPMATOPOB 3ATHUTHI SIMTOKCHIHBIM
KOMIIAyHJIOM, YTO OOECIEUMBAET 3JICKTPUUYECKYIO H3O0JSLUI0 M 3alUTy OOMOTOK OT
MIPOHUKHOBEHUS BJIATY U MEXaHUYECKUX TTOBPEKICHUN.

3.3.5 Jlns kpemienus: TpancpopmaTopa B JIUTOM OJIOKE Ha OMOPHOM MOBEPXHOCTH
UMEIOTCS 6 BTYJIOK C pe3b00OBBIMHU OTBEPCTUSMHU.

3.3.6 BpIBO/BI BTOPHUYHBIX OOMOTOK PacIOiOKEHbI B HUKHEN YacTH TpaHcpopMa-
TopoB. Y TpancopmaropoB Toka TOJI-10-11.1(19) BeIBOABI BTOPUYHBIX OOMOTOK BHI-
NOJIHEHBl Il TOJCOEAMHEHHsS] TPOBOJOB CHHU3Y, a y TpaHC(OpMATOpOB TOKa
TOJI-10-11.2(20) - cBepxy.

3.3.7 TI'abaputHble, YCTaHOBOYHBIC, TPUCOECIUHUTENLHBIE pa3Mepbl U Macca

TpaHC(HOPMATOPOB MPUBEICHBI B IPHIIOKEHUH B.
3.4 MapkupoBka

3.4.1 BriBombI IepBUYHON 00MOTKH 0003HaueHbl JI1 u JI2.

3.4.2 BbIBOJIbI BTOPUYHOM OOMOTKH JJisi M3MepeHuil obo3navarorcs 111 u 112,
oOMOTKH Juts 3amuThl - 211 u 212.

3.4.3 Ha tpancdopmaTopax umeeTcs TabJIMUKa TEXHUYECKUX JAHHBIX C Mpeay-

MPEXIAIOIIECH HAMUCHIO O HAMIPSHKEHUH Ha Pa30MKHYTHIX BTOPUYHBIX 0OMOTKAX.
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4 Dxkcnayaranus TpaHcopMaTopoB

4.1 TloaroTtoBka TpaHCPOPMATOPOB K IKCILTyaTAUU

4.1.1 Ilpm ycranoBke TpanchopmaTopoB B KPY momkHBI OBITE TPOBEICHBI:

- yJaJieHue KOHCEPBUPYIOIIEH CMa3Ku U OYUCTKA TpaHc(hopmaropa OT MbUTH U TPsi3U
CYXOH BETOIIBIO, HE OCTABIIIONIEN BOpca Wi cMo4eHHOU B yalT-criupure 'OCT 3134;

- BHEUIHUN OCMOTP JIJIsi MPOBEPKU OTCYTCTBUS TPEUIUH U CKOJIOB U30JISIIIUU, KOP-
pO3HUM Ha METAJUIMYECKUX AECTANSX.

4.1.2 IIpu pazmemenuun tpanchopmatopoB B KPY, paccTosHre Mexay ocaMH CO-
ceHUX (a3 JOHKHO COCTaBIATH: A TpaHncpopmaropoB Toka TOJI-10-11.1(2) (6e3
H30JIAIIMOHHBIX O0apbepoB) He MeHee 200 MM, OHO MOXKET OBITh YMEHbIIeHO 10 180 MM
IpU NPUMEHEHUU H3OJISIIIMOHHBIX MEPEropoJOK M3 CTEKJIOTEKCTOJIMTAa TOJIIMHON HE
Menee 4 Mm; 11 TpancopmaropoB Toka TOJI-10-11.19(20) (c uzonsumoHHBIMU OAPb-
epamu) MeHee 148 MM, TpH YCIOBUM U30JUPOBKH IIMH 32 rabapuToM TpaHcpopmaropa.

4.1.3 Ilepen BBOJIOM B 3KCILIyaTalMI0 HOBBIX TPAaHCHOPMATOPOB MPOBOJATCS HC-
npITaHUs B oOBeMe, ycTaHoBiIeHHOM B  paszzaene 10.4  (mutepa  «ID»)
CTO 34.01-23.1-001-2017. MeTtoas! ucnbITaHnii - B COOTBETCTBUM € «lIpaBunamu Tex-
HUYECKOW JKCIUTyaTalluy AJIEKTPUYECKUX CTAaHUMK U cerer PO» u ¢ yueToM JONOIHHU-
TEJIbHBIX YKa3aHUM HacTosmero PO.

4.1.4 IlnomOupoBaHHE BBIBOJIOB BTOPHUYHON H3MEPUTENBHOW OOMOTKH MPOU3BO-
JTUTCS TIOCJIE MOHTaXKa BTOPUYHBIX COCIMHEHUN YTIOJTHOMOUYEHHOM Ha 3TO CITY>KOO0i.

4.1.5 Ycunue npu 3aKpydyMBaHUU OOJITOB BO BTYJIKM Ha OMOPHOM MOBEPXHOCTU
TOJDKHO OBITh (25£3) H-M., B oTBepcTHs mepBUUHON 0OOMOTKH - (45+2) H-Mm.

4.2  DkcmlyaTallMOHHBIE OTPAHUYECHUS

4.2.1 Dxkcmiyaranus TpaHC(HOPMATOPOB JOJKHA MPOU3BOJUTHCS B COOTBETCTBUU
¢ «IIpaBriiamu ycTpoOMCTBa 3JEKTPOYCTAaHOBOK», «IIpaBriiaMu TEXHUYECKOM JKCILTya-
Talliyd 3JIEKTPOYCTAHOBOK motpedurtenein», «lIpaBuiiaMu TEXHUYECKOW SKCIUTyaTaluu
AJIEKTPUYECKUX CTAaHUMM U ceTer Poccurickon denepannmn.

4.2.2 HaubGombiiee pabouee HaNpsHKEHUE, BTOPUYHBIE HATPY3KU M TOKH KOPOTKO-
r'0 3aMbIKaHUS HE IOJKHBI MIPEBBIIIATh 3HAYEHH M, YKa3aHHbIX B 3.2.1.

HaunGonbmuit pabounii TOK HE TOJDKEH MPEBBINIATh 3HAYCHUH, YKa3aHHBIX B 3.2.2.

4.2.3 JlomyckaeTcsi KpaTKOBpEMEHHOE, He 0oJiee 2 4acoB B HEJENIO, IMOBBIIICHHUE

10
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nepBUYHOro Toka Ha 20 % Mo OTHOILIEHUIO K HauboIbIIeMy paboyeMy TOKY.

4.2.4 KauecTBo 371€KTpOIHEPTrUuH JT0JDKHO COOTBETCTBOBaTh TpeOboBanusiM ['OCT 32144,

S  IloBepka Tpanc(hopMaTOpPOB

5.1 Tpauchopmatopsl Toka nosepsitorcst B cootBerctBur ¢ 'OCT 8.217. Un-

TepBaJ MEX1y noBepkamu 16 jer.

6 Texnumueckoe 00C/Ty:KUBAHHE

6.1 IIpu TexHMUECKOM OOCIIY>KMBaHUH ITPOBOJATCS CIEAYIOLINE pabOThI:

- OYMCTKa TPAaHC(POPMATOPOB OT MbLIU U TPS3H;

- BHEUIHUI OCMOTp TpaHC(HOPMATOPOB JI MPOBEPKH OTCYTCTBHSI Ha MOBEPXHO-
CTH U30JISLIMU TPEIIHUH U CKOJIOB;

- MpOBEpPKa KPEIUIeHUs] TpaHCHOPMaTOPOB;

- IPOBEPKA HAJEC)KHOCTU KOHTAKTHBIX COCIMHEHUI;

- HWCHbITaHUs, 00beM M HOpPMBI KOTOpbIX ycTaHoBieHsl PJ[ 34.45-51-300-97,
CTO 34.01-23.1-001-2017.

6.2 PaboThl 1O TEXHUYECKOMY OOCIYKMBaHHIO CJIEAYET MPOBOAUTH B CPOKH,
YCTaHOBJICHHBIE JJISl YCTPOKCTB, B KOTOPOM 3KCILUTYaTUPYIOTCS TPaHCPOPMATOPHI.

6.3 YkazaHMs M pEKOMEHJALMH IO METOAAaM MPOBEAECHUS UCIBITAHUN U OLEHKE
WX PE3yJbTATOB:

- TIPU IPOBEAECHUU HCIIBITAHUM JJIEKTPUUYECKON NMPOYHOCTH M3OJSLHUH MEPBUYHON
OOMOTKH, HaNps>KEHUE MPUKIIAIBIBACTCS MEX]y COCIMHEHHBIMU BBIBOJAMU OOMOTKHU U
3aKOPOYECHHBIMU U 3a3€MJIEHHBIMH BBIBOJJAMU BTOPUYHBIX OOMOTOK;

- MPU UCTIBITAHUM U30JIALIMHA BTOPUYHBIX OOMOTOK, HaIlpsDKEHHUE TPUKIIAIbIBACTCS
K COCIMHEHHBIM BMECTE BBIBOAAM KaXKIOW M3 OOMOTOK IPH 3aKOPOUYEHHBIX U 3a3€M-
JICHHBIX BBIBOJIAX JAPYroi 0OMOTKH;

- MPU U3MEPEHUH CONMPOTHUBICHUS M30JSIUN OOMOTOK MEraOMMETpP MPUCOEIUH -
€TCsl TAKUM K€ 00pa3oM, KaK MCHBITATENbHbIN TpaHCHOPMATOpP MPU UCIBITAHUU HJIECK-
TPUYECKOU MPOYHOCTH U30JSALNH;

- U3MEpPEeHHE TOKa HAaMAarHUYMBAHHs BTOPHUYHBIX OOMOTOK JJISi 3alUTHI JOJKHO
MPOU3BOAUTHCS NPU 3HAUCHUSX HANpPSOKEHWM, yKa3aHHBIX B Tabnuie 4. M3mepenHoe

3Ha4YeHHUE He JOJDKHO OTJIMYAThCS OT YKa3aHHOTO B nacrnopte 6osiee uem Ha £+ 10 %;
11
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- pacueTHOe HaIpsKEHUE Jisl MpoBepKU KoddduienTa 6€30nacHOCTH MPUOOPOB

OOMOTOK /111 U3MEPEHUS PUBEICHO B TAOJIHUIIE S;

- pacyeTHOE 3HAYEHUE HANPSLKEHUS JIs1 CHATHSA BOJIBT-aMIIEPHOU XapaKTEPUCTUKN
OOMOTOK ISl U3MEpPEHUs MPUBEJIEHO B Tabnuie 6. M3MepeHHoe 3HaueHHEe HE JTOJKHO
OTJIMYATHCS OT YKa3aHHOTO B macnopre 6ojiee yuem Ha + 10 %;

- i1 U3MEpPEHUsI TOKOB HaMarHWMYMBAHHUS K UCHBITYEMOH BTOPUYHONW OOMOTKE,
IpyU Pa30MKHYTOM MEPBUYHON ILIETIH, MTPUKIAIBIBACTCS HAMpPsDKEHUE, YKa3aHHOE B Taod-
munax 4, 5 u 6. IIpu 3ToM JT0JKEH HUCTIONb30BaTHCS BOJIBTMETP 3P PEKTUBHBIX 3HAYECHUN

kjacca TouHocTH 0,5 ¢ BXogHBIM conpoTuBiieHHeM He MeHee 10 MOw.

Tabnuua 4
HomunanbeHbli nepBUYHbIN TOK, A PacuerHoe Hanpsixenue™, B
5-30; 50; 75; 100; 150; 300 30
40; 80; 200; 400 36
250; 600 40
750 39
800 41
1000 43
1200 48
1500 56
2000 70
[Tpumeuanue - * [Ipu HoMHUHaIBHON BTOpUYHON Harpyske 15 B-A.
Tabmuna 5
. PacuetHoe Hanpsikenue*, B,
HomunanbeHblid
. A B KJIaCC€ TOYHOCTH
NIEPBUYHBIH TOK, 0.25. 055 0.2 | 05 1
5-30; 50; 75; 100; 150; 300 23
40; 80; 200; 250; 400 25
600 27 42
750; 800 26 45
1000 28 52
1200 35 48
1500 40 55
2000 43 67
[Tpumeuanue - * [Ipu HoMuHaIBHON BTOpUYHON Harpyske 10 B-A.
Tabnuna 6
HomunansHbIi
N Kitace Tounoctn PacuetHoe Hanpsokenue, B
MIEPBUYHBIN TOK, A
5-2000 0,2S;0,2; 0,58S; 0,5; 1 4,5

3Ha4YeHMsI HCIBITATSIBHBIX HaHpH)KeHI/Iﬁ JJIA IIPOBCACHUA HCIIbITAHUM QJICKTpHUYC-
CKOM IMPOYHOCTHU U30JLIIHNH HepBHLIHOﬁ N BTOPHUYHBIX O6MOTOK, COIIPOTHUBJICHU:A U30JLIINH

OOMOTOK M N3MCPCHHLIC 3HAUYCHUA TOKOB HaMAarHWYMWMBAHUA BTOPHYHBLIX 00OMOTOK Ipu
12



1IT.671 213.031 PO
HalpsDKEHUSIX, IPUBEACHHBIX B TA0NUIAX 4 U 6, yKa3bIBalOTCS B [IACIIOPTE HA U3/IEIIHE.

6.4 TpanchopmaTopsl HEPEMOHTONPUTOAHBI. [IpM HECOOTBETCTBUM TEXHHUYE-
CKUX MapaMeTpoB TpaHchopMaTopoB HacTosuieMy PO, TpancgopmaTopsl HEOOX0IUMO

3aMCHUTD.

7 TpeOoBaHusi K NOATOTOBKE MEpPCOHAJIA

7.1 Ilpm ycranoBke TpanchopmatopoB B KPY paboThl HOKHBI MPOBOIUTHCS
1oJ1 pyKoBoJACTBOM U HaOmoneHueM UTP pabounmu, oOydeHHBIMH BBINOJIHEHUIO He-
00XOMMBIX OMEPALUN U UMEIOIIMMHU KBATM(DUKAIIMOHHBINA pa3psil HE HIDKE 3.

7.2 Ilpu TexHHYECKOM OOCITYXUBAaHUU TPAHC(POPMATOPOB U MPOBEACHUU HCIIbI-
TaHUN pabOThl JOJKHBI IPOBOJAUTHCA OOYUEHHBIM NEPCOHAJIOM, MPOLIECAIIMM CIEH-
aNbHYI0 TIOATOTOBKY U CTaXKUPOBKY M JOMYIIECHHBIE K IIPOBEICHUIO UCIIBITAHUN B JEU-
CTBYIOILIEH DJIEKTPOYCTAHOBKE.

bpuraga, mnpoBojfmias TEXHUYECKOE OOCIYy)KMBAaHWE W UCHBITAHHE, JOJKHA
COCTOSITb HE MEHEE YEM U3 JIBYX UEJIOBEK, U3 KOTOPBIX MPOU3BOJUTENL PAOOT JOIHKEH
UMETh KBaMM(UKALMOHHYIO TpYIIy MO 3JekTpobe3omacHocTh He Huwke [V, a

OCTaJIbHBIE YJIeHbI Opurajbl - He Huxke 11

8 VYmnakoBka. XpaneHue

8.1  TpanchopmaTopsl OTHPABISIIOTCA C MPEANPUATHSI-U3TOTOBUTENS B TapHBIX
AIIMKAX WA KOHTEHEpax.

8.2 o ycranoBku B KPY Tpancpopmaropbl HOMKHBI XPaHUTHCS B YCJIOBHSX,
COOTBETCTBYIOIMX yciaoBusaAM xpanenus S 'OCT 15150.

8.3 Ilpu xpanenuu tpanchopmaTopoB 0€3 Tapbl JOJKHBI ObITh TPUHITHI MEPHI
IIPOTHUB BO3MOKHBIX MIOBPEKICHUM.

8.4 Cpok 3amuThl TpaHC(POPMATOPOB KOHCEPBALIMOHHONW CMa3KOW, HAHECEHHOMN
Ha IPEANPUATUN-U3TOTOBUTEIE, COCTABIISIET TPU T'OJA.

CpOK HCUHCIISIETCS OT 1aThl KOHCEPBALMU, YKa3aHHOW B MAaCIIOPTE HA U3/EIINE.

[Io wcTeyeHMM  YKa3aHHOTO CpOKAa  METAJUIMYECKHE  YacTH  IOJJIEkKAT
NEPEKOHCEPBALUY C MTPEABAPUTEIIBHBIM YIaJEHUEM CTapON KOHCEPBALMOHHON CMAa3KH.
Konceppanmto nposoaute 1mo ['OCT 9.014 koncepBauuoHHbiM MacioMm K-17

['OCT 10877 unu apyrum metozioM u3 npeaycmotrpenubix ['OCT 23216.
13
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9 TpancnopTupoBanue

9.1 TpancnopTupoBaHue TPaHC(HOPMATOPOB BO3MOMKHO JIFOOBIM 3aKPBITHIM BH-
JIOM TpaHCIopTa B ycioBusax TpaHcnoptupoBanus JK cormacao 'OCT 23216.

9.2  JlomyckaeTcsl TpaHCIIOPTUPOBAaHKUE TpaHC(HOPMATOPOB 0€3 NHIAUBUAYATbHON
yIIAKOBKM B KOHTEWHEpax W 3aKpBIThIX aBToMammuHax. llpu 3ToM TpanchopmaTopsl
JIOJKHBI OBITh KECTKO 3aKPEIUJICHBI IEPEBIHHBIMUA OpyCKaMU, WIH C TIOMOIIBIO APYTUX
CPEICTB Ha MECTE YCTAaHOBKH C 3a30poM He MeHee 10 MM Mex 1y TpaHcopMaTopamH.

9.3 TpancnopTupoBaHuE B CaMoOJIETaxX JIOJKHO IMPOBOAUTHCS B OTAILIMBAEMBIX
repMETU3UPOBAHHBIX OTCEKAX.

9.4 Ilorpy3ky, 1OCTaBKYy U BBITPY3KY TpaHC(OPMATOPOB PEKOMEHAYETCS IPOU3-
BOJUTH C YKPYITHEHUEM I'PY30BBIX MECT — B TPAHCIIOPTHBIX MakeTax. JlJig makeTupoBa-
HUS IPUMEHSATH JepeBsiHHbIE noaoHbl o 'OCT 33757.

9.5 Kaumartuueckue (HakTopbl IpH TPAHCIIOPTHPOBAHUU JTOJKHBI COOTBETCTBO-
BaTh ycnoBusM xpanenus 5 I'OCT 15150.

9.6 Ilpu TpaHCIIOPTUPOBAHUU JIOJKHBI OBITH NMPUHATHI MEPHI IPOTUB BO3MOXK-
HBIX MIOBPEXKICHUM.

9.7 Jlna nmompema U mepeMelieHusl TpaHc(hopMaTopoB HUCHOJIb30BaTh PE3LOOBBIE
orBepctusi M12 B BbIBOJaX MEpBUYHON OOMOTKH (TpuiioxkeHue B), BBEpHYB B HUX, MPEJ-

BapuTesbHO, PhIM-001Thl [OCT 4751. PHIM-001ThI B KOMIUIEKT MOCTaBKU HE BXOJIST.

10 Yruaumsauus

10.1 TIIpu TpaHcmOpTHUPOBaHWUM, XPAHEHUH, SKCILTyaTallMU, UCTIBITAHUU U YTHIIH-
3a1uu Tpanchopmaropsl HE IPEICTABIISIOT Bpeia A OKPYKAIOIIEH CPeIbl U 37I0POBbSA
YEJI0BEKA.

10.2 Ilocne okoHYaHUS CpOKa CIY>KOBI TpaHC(HOPMATOPHI MOJIEKAT CIUCAHUIO U
YTUJIA3ALHH.

10.3 Ilpu yTunu3aiuu JOJKHBI ObITh BBITIOJHEHBI CICAYIOIINE PEKOMEH AN H:

- METaJUIMYeCKHe COCTaBHBIC YacTU TpaHCHOpMaTOpoB (MeIb, CTajdb IIEKTPO-
TEXHUYECKasi U KOHCTPYKIIMOHHAS ), BBICBOOOXKICHHBIE MEXaHUYECKUM MyTEM, JIOJKHBI
OBITH TIepeAaHbl HA MPEANPUSITHS, TPOU3BOAAIINE MepepaboTKy (YTUIU3AIMIO) I[BET-

HBIX U YCPHBIX MCTAJIJIIOB;

14



1ITT.671 213.031 PO
- (parMeHThl JUTON H3OJISALMH, IEKTPOU3OISIMOHHBIM KAPTOH U JIPYTrUe U30-

JSIMOHHBIC MaTepHUalibl, OTXOAbl YIIAKOBOYHOM IEHBI, HE TMOIeXKaIINe nepepadboTke,
JOJDKHBI OBITH TIEPEIaHbl Ha TIOJUTOH MPOMBIIUICHHBIX WJIH TBEPIBIX OBITOBBIX OTXOJIOB
JUTA pa3MEILCHUS;

- OTXOABI YIAaKOBOYHBIX KAPTOHA, INICHKHU ¥ OyMaru JOHKHBI OBITh TIepeIaHbl Ha
MPEINPUSITUS, TPOU3BOASIIIME YTUIA3ALMIO TAHHBIX BUJIOB OTXO/I0B;

- OTXOZbl YIIAKOBOYHOW JEPEBSIHHOW Tapbl IOJJICKAT KAK YTUIIM3AIUUA, TaK U

PasMCIICHNIO HAa ITOJIMTOHC IIPOMBIIIIJICHHBIX WJIX TBCPABLIX OBITOBBIX OTXOO0B.

15
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[Ipunoxenue A
(o0s3aTeIBLHOE)
CrpykTypa ycioBHOro oobo3nauenus tpanchopmaropo TOJI - 10 - 11
T O J -10 -11 . X - X -X /X - X / X X 2

Kareropus pasmeuienus
no ['OCT 15150

Kimmarnueckoe cnoiHeHHE
mo 'OCT 15150

Homunanbnbiin
BTOPUYHBIN TOK, A

Homunanbnbiin
NEPBUYHBIN TOK, A

Kiacc Tounoctit oOM. Ne 2

Kiracc Tounoctut 00M. No 1

KommaecTBo BTOPUYHBIX
obmoTok, mit. (1 unm 2)

KoHCTpyKTHBHOE HCTIOJIHEHKE
B COOTBETCTBUHU ¢ Tabauuen A.1

Howmep pazpaboTtku™

HomunanbsHOe HanpskeHue, kB

C nuToH u30aAImei

OnopHeIit

Tpanchopmarop Toka

[Tpumeuanue - * [IpucBanBaercs npu pazpaboOTKe HOBOTO U3 UM MOJEPHHU3AIIMN CYIIECTBYIOIIETO H3SIHs,
CBSI3aHHOM C U3MEHEHUEM JTUTHEBOMN (hOPMBI, UMEET CKBO3HOM MOPSIIOK.

€d 1€0°CIT 1L9 AdT
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Tabmuma A.1

OkoHYaHME TPUIOKEHHST A

KOHCTpYKTI/IBHoe HCIIOJTHCHHUC B COOTBCTCTBUH
C PaCIIOJIOKCHHUCM BBIBOJOB BTOPHUYHBIX 00OMOTOK

3HayeHne

Ha OMOPHOM HE Ha OIIOPHOU

IIOBEPXHOCTHU ITIOBEPXHOCTH
| 2 0a30BO€ KOHCTPYKTHUBHOE UCIIOJHEHHE
19 20 C U30JISITUOHHBIMU Oapbepamu

€d 1€0°¢1C 1LY 11
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[Tpunoxenune b
(cnpaBOYHOE)
PacuetHbie 3HaUCHNS HOMUHAIBHOM MPEIeTbHON KPAaTHOCTH BTOPHUYHBIX OOMOTOK
JUISL 3aIIUTHl B 3aBUCIMOCTH OT HOMHHAJILHON BTOPUYHOM HATrpy3Ku
B KJ1accax TouHocTH 5P u 10P

Tabmuma b.1

HomunannHas

BTOpHYHAs Harpys3Ka, 3 5 10 15 20 30 40 50
B-A

Koa¢puument rpanc- HomuHanpHas npenenbHas KpaTHOCTh
dopmaruu

(5-30)/5; 50/5; 75/5; | ¢ | 5,

100/5; 150/5; 300/5 13 75 | 5 4 3

40/5; 80/5; 200/5; s | 20 ’
400/5;
250/5 27 | 22 | 15 g 6 5 4
600/5
=505 24 1195 ) 3 | 10 =5 s 4 s
800/5 23 19 ’ 4,5 ’
1000/5 21 | 18
1200/5 20 | 175 | & ’ 6 > 4
1500/5 8 | 16 12 S
2000/5 13 9 |75 ] 6 5

18
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ITpunoxenue B

(o0s3aTenbHOE)
["aGaputHble, yCTAaHOBOYHBIE, MPUCOSTUHUTENBHBIE pa3Mepsbl 1 Macca TpanchopmaropoB TOJI-10-11
202 148 max 103 2
N2 5 S '
\ / - \ N2 MM '
e
| - \ |/ \
N &)
~ &
‘ [N
@#m Mé
i N
4 - K 3 I |
1 , y { 2.2 |
85 ' - Burm M6
- : ?05 A 4 wmn \ G 1 1 M9 TM2 y
L Pucyrok B3
L1405 —_ OcmaneHoe o pucyHok B 1
i | N —— A
- , W 4 omb
! Taonuya B1
g 1
e i - E Homura s rsiti Paineps, MM
+ Ti 2 Mo
s ol | Il &M % 5 L ] [octome] 5 [ ] e 2
@ O—0 & 2 q = ; |- - . .
q /1 : 520 | 36| 71 . .
i «@ To4-10-112-2 | 5 10 300-000 | 40 | 72 81
26 § : J . 1200-2000 | 60 | 68 | 17 1
' 25 48 5 . 15-200 3% | 7
5 : MiZ x 20 / \ ron-v-1-2 (5w so0-000] 40| 2] 5| a2 | 7
40405 80 +1 40205 24 o 200-2000 | 60 | 68| 77 G
: ‘ 15-200 % 7] . o
! To/-10-1120-2 | 510 300-000 | 40 | 72 83
AU Gl 3 ‘ | | AN A A
15-200 %6 7] ¢ -
Ton-0-1119-2 | 5 10 300-1000 | 40 | 72 84, B2
1200-2000 | 60 | é6 | 17 79
%. ¢ N Tpascgopromops Mo2ym uszomabaubamecs ¢ Bubodamy Bmopusmey
~ admomox u3 eudkoeo maozoxunskozo npoboda Anuwa Bubodol Bmopusmsx
i oomomox ozobapubaemcs 6 sokase

- '”’ g i — e
Pucyrok B2 Pucywok B4
OcmansHoe cm. pucyHok B 1 OcmarneHoe cv. pucyrHok B3
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