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Hacrosimee pykoBoacTBO 1o 3kciuryataunu (PO) copepKuT cBeaeHus: o0 Ha3Hayve-

HUU, KOHCTPYKIIMU, XapakTepucTukax Tpanchopmaropon Toka TOJI-10-8 u TOJI-10-12
(manee - «TpaHchOpPMATOPBI»), MPeIHA3HAUYCHHBIX ISl BHYTPUPOCCHICKHUX TOCTABOK,
Jutst atToMHbIX cTaHiui (AC) u ykazaHusi, HeOOXOAUMBIE ISl TPABUIILHOM UX DKCIUTya-

TaLUH.

1 HopmaTuBHBI€e CCHIIKH

1.1 B nHacTofI1IEM PYKOBOACTBE MO 3KCIUTyaTalluy MCHOJb30BaHbI CCHUIKU Ha Cle-
TYIOIINE CTAHIAPTHI:

['OCT 8.217-2003 I'CH. TpanchopmaTtopsl Toka. MeToIMKa TTOBEPKH.

['OCT 9.014-78 EC3KC. BpemeHHass nNpOTHUBOKOPpPO3HOHHAS 3alllUTa W3JEIUN.
OO6mue TpedboBaHUsI.

['OCT 1516.3-96 DnexktpooOopyaoBaHUE MTEPEMEHHOTO TOKA Ha HAIpPsKEHUS oT 1
10 750 kB. TpeGoBaHus K 3JEKTPUIECKON TPOYHOCTH U3OJISALIHH.

['OCT 3134-78 YaiiT-ciuput. TeXHUYECKHE YCITOBUS.

['OCT 4751-73 Prim-60iThI. TexHuyeckue ycioBusl.

['OCT 7746-2015 TpauchopmaTtopsl Toka. OOIIHE TEXHUUECKHUE YCIOBHUS.

['OCT 8865-93 Cuctemsl sanekTpuyeckoit nzonsuuu. OeHKa HarpeBOCTOMKOCTH U
KJaccuukaus.

['OCT 10877-76 Macno koncepBaumonHoe K-17. Texunuecknue ycnoBusi.

['OCT 15150-69 Mamunsbl, npubOpsl U Apyrue TeXxHu4yeckue uznenus. Mcnonne-
HUS JUIS pa3IMYHBIX KIMMAaTH4YeCKUX pailoHoB. Kareropuw, ycioBHUsI 3KCIUTyaTallUH,
XpaHEHUs U TPAHCIOPTUPOBAHUS B YACTU BO3JCHUCTBUS KIMMATHYECKUX (HAaKTOPOB
BHEIIHEU CPEJIbI.

['OCT 15543.1-89 M3nenus >ME€KTPOTEXHUYECKUE U JIPYTHE TEXHUYECKUE H3JIE-
mus. OOuue TpeOOBaHUS B YaCTU CTOMKOCTH K KJIMMATHYECKUM BHEITHUM BO3JACH-
CTBYIOIIUM (haKTOpam.

['OCT 23216-78 U3genus 35IeKTPOTEXHUUECKHE. XPAHEHHUE, TPAHCIIOPTUPOBAHHUE,
BpEMEHHAas MPOTUBOKOPPO3HOHHAS 3alluTa, ynakoBka. O0mme TpeOoBaHUS U METOJIbI
VCTIBITAaHUU.

['OCT 28779-90 Marepuaiibl 31€KTPOU30JIAIIMOHHBIE TBEpAbIe. MeToasl onpee-

JICHUA BOCIINIAaMCHACMOCTH 1101 BO3I[CI>1CTBH€M HCTOYHHKA 3a’KUTI'aHUs.
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I'OCT 30631-99 OOmue TpeOGoBaHUS K MallliHAM, IPUOOPAM U JAPYTUM TEXHUYE-

CKMM M3JEJIUSIM B YaCTH CTOMKOCTH K MEXAaHMYECKMM BHEUIHUM BO3/IEHCTBYIOLIUM
dbakTopam npu dKCILTyaTaI1u.

['OCT 32137-2013 CoBMECTUMOCTh TEXHUYECKUX CPEACTB AJIEKTPOMATHUTHAS.
TexHuueckue cpecTBa Jisi aTOMHBIX CTaHIMKA. TpeOOBaHMS U METO/IbI UCTIHITAHUH.

I'OCT 32144-2013 Omnektpuueckass sHeprus. COBMECTUMOCTh TEXHUYECKHX
CpPEeACTB 3yeKTpoMarHuTHas. HopMbl kauecTBa 3JIEKTPUYECKOM DHEPTMM B CUCTEMAX
AIIEKTPOCHAOKEHHSI 00IIIET0 Ha3HAYCHHUS.

['OCT P 50648-94 CoBMECTUMOCTb TEXHUYECKUX CPENICTB DJIEKTPOMArHUTHAS.
Y CTOWYMBOCTD K MArHUTHOMY TIOJIIO MPOMBIIITIEHHOM 4acTOThl. TexHuueckue TpedoBa-
HUS ¥ METOJIbI UCIIBITAHUIA.

I'OCT P 51318.11-2006 CoBMeCTUMOCTh TEXHHUECKUX CPEACTB DJICKTPOMArHUT-
Has. [IpoMbinuieHHbIE, HAyYHbIE, MeTUIIMHCKUE U ObITOBBIE (ITHMB) BhICOKOUACTOT-
Hble ycTpoiicTBa. Pagnonomexu nHycTpuanbabie. HOpMBI M1 METOIBI M3MEPEHUM.

PJ1 34.45-51-300-97 O6beM 1 HOPMBI UCTIBITAHUIA IEKTPOOOOPYTOBAHUSI.

CTO 34.01-23.1-001-2017 O6beM 1 HOPMBI UCTIBITAHUN AIIEKTPOOOOPYTOBAHHSL.

[IpaBuia TEXHUYECKOW SKCILTyaTallMU JJIEKTPUUECKUX CTAaHIMU U ceTer Poccuii-
ckoit denepannu.

[IpaBuna 1o  oxpaHe Tpyda HpU  3KCIUIyaTallMd  3JEKTPOYCTAaHOBOK
(ot 15.12.2020 1. Ne 903H).

[IpaBuia TEXHUYECKON HKCILTyaTaIlMK 3JIEKTPOYCTaHOBOK MOTpeOUTENeH.

[IpaBuiia ycTpoiicTBa 3EKTPOYyCTaHOBOK. CelbMOE U3aHuE.

[IpaBuiia yctpoiicTBa anekrpoyctaHoBokK. [llecroe nznanue.

HIT-001-15 O61mue nonoxeHus: ooecnedeHus 6e30MacHOCTH aTOMHBIX CTaHLUH.

HIT-031-01 Hopmbl mpoeKTHUpOBaHUS CEMCMOCTOMKUX aTOMHBIX CTAHITHI.
2 TpeOoBaHusi 6€30MACHOCTH

2.1 Tlpu npoBeneHnn Bcex pabOT TOHKHBI BBITIONHATHCS MPaBHUIa TEXHUKU 0€3-
OITACHOCTH, JICHCTBYIOIIHE HA MPEANPHUATHH, SKCIUTYyaTUPYIOIIEM TpaHCc(hOopMaTOpHI.
[Tpu moAroTOBKE K SKCIUTyaTaIluH, TIPH MPOBECHUN TEXHUICCKOTO 00CITY )KHBAHUS

JIOJKHBI BBITONHATHCA «lIpaBuiia ycTponcTBa 35€KTpOyCcTaHOBOK», «lIpaBuiia TexHu-
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YECKOM 3KCIUTyaTaluu 3JEKTPOYCTaHOBOK noTpedurenei», «IIpaBuna mo oxpane tpyna

IIPU SKCILUTyaTaIluH 3JIEKTPOYCTAHOBOKY.

2.2 TpebGoBanuss 0€30MacHOCTH TMpPH TOBEpKE TpaHCPOpMATOpPOB - IO
I'OCT 8.217.

2.3 BHUMAHMUE! TIPU SKCIUIYATALUMU TPAHCO®OPMATOPOB HEOb-
XOANMO UCKIIFOYUTH PASMBIKAHUE BTOPUYHbBIX OBMOTOK!

2.4 Tlpou3BoAcTBO paboT Ha TpaHchopMaTopax 0€3 CHITHUS HANPSHKEHUS C Mep-
BUYHON OOMOTKH HE JIOITYCKaeTCsl.

2.5 BapuaHT 3a3emiieHUS BTOPHUYHBIX OOMOTOK OIpEAeNseTcss MOTpeOuTeneM B

COOTBETCTBHH CO CXEMOM BTOPUUYHBIX MPUCOEIUHEHUIN TpaHCHOPMATOPOB.

3 Omnmucanue u pabora TpancGopMaTopon

3.1 Ha3nauenwue TpanchopmaTopoB

3.1.1 TpanchopmaTopsl mpeHA3HAYEHBI JIs TIEpEeIaun CUTHAIA U3MEPUTEIIbHON
uHdopmaluu npudopam U3MEpEHUs, 3alUThl, ABTOMATUKH, CUTHAJIU3AIMH U YIIPaBJIe-
HUS B AJICKTPUUYECKUX LETSAX NEPEMEHHOTO ToKa yactotou 50 ['m.

312 TpauchopmaTopsl yCTaHABIMBAIOTCS B KOMILUIEKTHBIE PACpPECIUTEIIbHbBIC
ycrporictea (KPY) BHyTpeHHel 1 Hapy>KHOM YCTAaHOBKHM HA HOMUHAJTbHOE HarpsbkeHue 10 kB.

313 TpauchopmaTopbl UMEIOT KIMMATHUYECKOE HCIOJHEHUE «Y)» KaTeropuu
pasmetienus 2 o 'OCT 15150 v npenHasHa4yeHsb! 151 SKCIUTyaTalkK B CIICIYOITX YCIIOBHSIX:

- BBICOTA YCTAHOBKH HaJl ypoBHEM Mops - He Oojiee 1000 M;

- BepxHee pabouee 3HAYCHHE TEMIIEpaTyphl OKPYXKAIOIIETO BO3[yXa, C y4E€TOM
neperpesa Bozayxa BHyTpu KPVY, 50 °C;

- HIDKHEE 3HAYCHUE TEMIIepaTypbl OKPYKAIOIIETO BO3AyXa IMPHU IKCILUTyaTalluH,
OTHOCHUTEJIbHAs BIaXXHOCTD, JIaBlIeHHE Bo3yxa - coriacHo ['OCT 15543.1;

- OKpYyXKaroIasi cpella HEeB3PBIBOOIACHAs, HE COJEprKalllasi MbLIU, arpeCCUBHBIX
ra3oB W MApOB B KOHIICHTPAIUAX, PA3pPYMIAIOININX MMOKPHITHS, METAJUIBl U H3OJISIIHIO
(armocepa tuna Il mo TOCT 15150);

- pabodee MoJIOXKEHHUE TPaHCPOPMATOPOB B MPOCTPAHCTBE - JIFOOOE;

- TpanchopMaTOpsl MPETHA3HAYECHBI JJIs1 SKCIUTYaTalliy B AJIEKTPOYCTAHOBKAX, IO/

BEPraroIMxcsl BO3ACUCTBUIO TPO30OBBIX MEPEHANPSHKEHUN MPU OOBIYHBIX Mepax rpo303a-
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HIUTHI, 1 UIMEIOT HOPMAIIbHYIO M30Jsiuio ypoBHS «Oo» mo ['OCT 1516.3 kmacca HarpeBo-

ctoiikocT «B» 1o I'OCT 8865 u knacca Bocriamensemocty FH (I1TN) 1 mo 'OCT 28779;

- TpaHcOpMaTOpbl COOTBETCTBYIOT TpYIIE YCIOBHHM SKcIuTlyatanud M6 110
['OCT 30631;

- TpaHcopMaTopsl CEHCMOCTONKN TP BO3ACHCTBHM 3€MIICTPSICCHU HHTEHCHB-
HOCThIO 8 GayioB mo MSK-64 npu ypoBHE yCTaHOBKHM HaJ HYJIEBOM OTMETKOM 710 70 M;

- TpaHcopmaropsl, HpeaHa3HadeHHbIE A mocTaBku Ha AC, COOTBETCTBYIOT
kiaccy 6e3onacHoctud 2H (mo cormacoBanuto ¢ 3aka3unkom), 3H, 4H mo HII-001-15 u
Il kareropuu ceiicmoctoiikoctu o HI1-031-01;

- TpaHc(OpMaTOpbl COOTBETCTBYIOT TPEOOBAHUAM YCTOMYMBOCTH K AJIEKTpOMATr-
HUTHBIM TIOMEXaM IPU BO3JEHCTBUU MATHUTHOTO TOJIA MPOMBIIUICHHOW YacTOTHI IO
['OCT P 50648, ycranosnenusiM [y1st rpynmsl ucnonuenus 1V mo 'OCT 32137,

- TpaHchOpMaTOPhl yAOBIETBOPSIOT HOPMaM WHAYCTPUAIBHBIX PaTUOTIOMEX,

ycranoBiieHHbIM B ['OCT P 51318.11, ximacc A, rpynna 1.
3.2 TexHuveckue XapakTePUCTUKU

3.2.1 OcHOBHBIEC TEXHUYECKUE XaPAKTEPUCTUKH MPUBEICHBI B TabnuIe 1.

Ta0Omuma 1
3HaueHue sl KOHCTPYKTHUBHOTO MCTIOTHEHHUSI
HaumenoBanue napamerpa TOJI-10-8.*-2 TOJI-10-8.*-3
TOJI-10-12.2-2 TOJI-10-12.2-3
HomunanbHOe Hanpsikenue, kB 10
Haubonbiiee pabouee HanpskeHue, KB 12
HoMuHanpHas yactora nepeMeHHoro Toka, ['i 50
HoMuHanbHbIl BTOpUYHBIN TOK, A 5
KosnngyecTBo BTOPHUHBIX OOMOTOK 2 | 3
HomunanbHbIN TEPBUYHBINA TOK, A 5, 10, 15, 20, 30, 40, 50, 75, 80, 100, 150,

200, 300, 400, 500, 600, 750, 800, 1000,
1200, 1500, 2000

Knacc tounoctu o 'OCT 7746:

BTOPUYHOU OOMOTKH JJIs1 U3BMEPEHUI 0,2S5;0,2; 05S;0,5; 1

BTOPUYHONU OOMOTKH JIJIsl 3aIIUTHI 5P; 10P

HomunaneHast BToprdHast Harpy3ka 0OMOTOK
C MHJIYKTUBHO-aKTUBHBIM KO3 (OUIIMSHTOM
MourHocTu coS ¢ = 0,8, B-A:

- 1151 UBMEPEHU I 3; 5;10; 15; 20; 25; 30

- JUUIS 3aIUTHI 3; 5; 10; 15; 20; 25; 30; 40; 50

HomuHnanbHast BropudHasi Harpy3ka 0OMOTKH
JUIS U3MEPEeHUH ¢ K03()(PHUIIMEHTOM MOIITHOCTH
cosp=1, B-A 1:2:25
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3HaueHuE JJI1 KOHCTPYKTUBHOTI'O MCITOJTHCHUA

HaumenoBanue napamerpa TOJI-10-8.*%-2 TOJI-10-8.*%-3
TOJI-10-12.2-2 TOJI-10-12.2-3
HwxHuii mpenen BTOpUYHOU HArpy3Ku JUist
knaccoB Tounoctu 0,2S; 0,2; 0,5S, B-A 1
HomunanbeHas npeneiabHast KpaTHOCTb
BTOPUYHOW OOMOTKH JIJISI 3aIIUTHI **, HE MEHEe 10
HomunanbHblii ko3 puuueHT 6€30macHOCTH MpH-
OOpOB BTOPUYHON OOMOTKH JIJIsI U3MEPECHHI*** B
KJIACCaX TOYHOCTHU MPH HOMUHAIILHOM ITIEPBUYHOM
TOKe, A, He Ooiee
0,2S; 0,5S 5-2000 10
0.2 5-1200 10
’ 1500; 2000 16
500; 750 11
05: 1 5-75; 100-300; 600; 1000 13
Y 1200 14
80, 400; 800, 1500; 2000 16
OIHOCEKYHIHBIN TOK TEPMUYECKON CTOMKOCTH,
KA, Ip¥ HOMUHQJIBHOM IIEPBUYHOM TOKE, A
5 0,4
10 0,78
15 1,2
20 1,56
30 2,5
40 3,0
50 5,0
75 5,85
80 6,23
100 10
150 20 | 12,5
200 20
300, 400 40 | 31,5
500 — 2000 40
Tok 3eKTpOAMHAMHYECKON CTOMKOCTH, KA,
MIPY HOMUHAJILHOM MEPBUYHOM TOKE, A
5 1
10 1,97
15 3
20 3,93
30 6,25
40 7,56
50 12,8
75 14,7
80 15,7
100 25,5
150 51 | 31,8
200 51
300, 400 102 | 81
500 — 2000 102
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[Ipumeuanus

1 * O6o3nauenue B cooTBeTcTBUM C [IprnoxeHnem A.

2 ** 3HaueHHMe HOMUHAIBLHOW MpeAebHON KPAaTHOCTH BTOPUYHOM OOMOTKH JyIs 3a-
IIUTHI PUBEICHO IPY HOMUHAJILHOM BTOpUYHOM Harpys3ke 15 B-A.

3 *** 3paueHre HOMHUHAJIBHOTO KOd(duimeHTa 0e30MacHOCTH MPUOOPOB BTOPUY-
HOM 0OMOTKHM ISl ©3BMEPEHUH NPUBEICHO IMPU HOMUHATIBHON BTOpHUYHOM Harpy3ke 10 B-A.

4 KonauyecTBO BTOPUYHBIX OOMOTOK, HX Ha3Ha4Y€HHE, KJIACChl TOYHOCTH, 3HAUe-
HUSI HOMHUHAJBHBIX BTOPUYHBIX HArpy30K, HOMHUHAJIBHOIO BTOPUYHOIO TOKA, HOMH-
HAJIBHOM TMpeNesIbHON KPAaTHOCTH BTOPUYHOM OOMOTKH JJIsl 3aIlIMThl U HOMHUHAIBHOTO
kod(pdunrenTa 6e30macHOCT NPUOOPOB BTOPUYHON OOMOTKHU JjIsi UBMEPEHUN yTOU-

HAIOTCA B 3aKa3eC.

3.2.2 PacyeTHble 3HAYCHUS HOMMHAIBHOW MpPENEIbHOW KPATHOCTH BTOPHUYHOM
OOMOTKH JUJIs 3alllUThI, B 3aBUCUMOCTH OT HOMUHAJIBHON BTOPUYHOM Harpy3ku, MpHBe-
JI€HBI B IPUJIOKEHUU b.

3.2.3 Haubonpmuii pabounii IepBUYHBIN TOK MPUBECH B TAOIHIIE 2.

Tabmuma 2
HomunanbHbIH HauGonpmmit padoumii
MIEPBUYHBIN TOK, A TEPBUYHBIN 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
500 500
600 630
750 800
800 800
1000 1000
1200 1250
1500 1600
2000 2000
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3.2.4 PacyeTHble 3HAYEHHs] COMPOTUBIICHUS BTOPUYHBIX OOMOTOK MOCTOSSHHOMY

TOKY MPUBEACHBI B Ta0muIe 3.

Tabmnura 3
CormnpoTHBIIEHHE 0OMOTOK
. Homep MOCTOSIHHOMY TOKY IS KOHCTPYKTHBHOTO
HOMHH&]EI’HI’IH BTOPUYHOM rcrioTHeHws1, OM
MePBHUHBIH TOK, A 06MOTKH TOJI-10-8.*-2 TOJI-10-8.*-3
TOJI-10-12.2-2 TOJI-10-12.2-3

Nel 0,096 0,15

5-300 No2 0,126 0,20
No3 - 0,20

Nel 0,16 0,20

80, 400 No2 0,23 0,28
No3 - 0,28

Nel 0,10 0,13

500 No2 0,15 0,18
Ne3 - 0,18

Nel 0,13 0,15

600 No2 0,15 0,20
No3 - 0,20

Nel 0,152 0,19

750 Ne2 0,20 0,25
No3 - 0,25

Nel 0,16 0,20

800 Ne2 0,23 0,28
No3 - 0,28

Nel 0,20 0,17

1000 Ne2 0,38 0,31
No3 - 0,31

Nel 0,24 0,20

1200 No2 0,41 0,36
Ne3 - 0,36

Nel 0,30 0,26

1500 No2 0,51 0,39
No3 - 0,39

Nel 0,40 0,36

2000 Ne2 0,70 0,54
No3 - 0,54

[Tpumeuanue - * Ob6o3HaueHne B cOOTBETCTBUU ¢ [Ipunoxenuem A.
3.3 YcrpoiicTBo

3.3.1 TpanchopmaTopsl BEITIOJHEHBI B BHUJIC OMOPHOW KOHCTpYKIHH. Tpancdop-
MaTOpbI COJIEpPKaT MarHUTOIIPOBO/IbI, IEPBUYHYIO U BTOPUUYHBIE OOMOTKHU.

Kaxxgast BTopruHas 0OMOTKa HAXOAUTCS HA CBOEM MarHUTOIPOBO/IE.

3.3.2 Jlns nByXxOOMOTOYHBIX HUCIOJIHEHUW TpaHchOpMaTOpoB OOMOTKA, MpeHA-
3Ha4YeHHasl JUUIsl U3MEPEHUS U y4yeTa dJeKTpoIHepruu, ooo3Hayaercst Nel; oOmMoTka st
MUATAHUS LETEN 3allUThl, aBTOMAaTUKHU, CUTHAIM3aUU U ynpasieHus - Ne2. [Tpu ucno:n-
HeHuu TpaHcpopmaropoB 10P/10P wmu SP/SP 06e BTOpuuHBIE OOMOTKH MpeIHA3HAYE-

HBbI AJI 3alllMTHI.
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Jli1s Tpex0OMOTOYHBIX HCIIOIHEHUN TpaHcHopMaTopoB 0OMOTKA, MPEAHA3HAUECH-

Has JUTsl K3MEPEHUS U y4eTa JJIeKTpodHeprun, o6o3nadaercs Nel; oOMOTKH Jy1st mUTa-
HUS 1ETEH 3alUThl, aBTOMATUKH, CUTHAIM3AUK U yrpaBieHus - No2 u No3.

[Tpu 3aka3ze TpaHchopMaTOPOB C HECTAHAAPTHBIM HAOOPOM KaTyIIEK MO KiIaccaM
TOYHOCTH, Ha3HAUYCHHE OOMOTOK YKa3aHO B MACIOPTE HA U3/ENIMe U Ha TaOJIMYKE TeX-
HUYECKUX JTAHHBIX.

3.3.3 IlepBuuHas u BTOpUUHBIE OOMOTKM TPaHCPOPMATOPOB 3aJUTHI SMOKCHIHBIM
KOMITayHJOM, 4YTO OOECIEYUBAET JJICKTPUUECKYIO H3OJSLUI0 U 3aIUTy OOMOTOK OT
MIPOHUKHOBEHUS BJIaTMl 1 MEXaHUYECKUX TTOBPEIKICHU.

3.3.4 B nutom OJOKE Ha OMOPHOW MOBEPXHOCTH Y TpaHC(HOpMATOpOB TOKa
TOJI-10-8 umerorcst 4 BTyJIKH C pe3b00OBBIMU OTBepcTHsIMUA M 10, cimyxariue /uist Kper-
JIeHHs TpaHC(POPMATOPOB HA MECTE YCTAHOBKH.

3.3.5 BrIBO/IbI BTOPUYHBIX OOMOTOK PACIOIOKEHbI B HUKHEN YacTH TpaHchopma-
TopoB. Y TpanchopmaTopoB Toka TOJI-10-8.1(5) BBIBOABI BTOPUYHBIX OOMOTOK BBI-
TIOJTHEHBI JIJIS TIOJICOCTUHCHHMS ITPOBOJIOB CHU3Y, a y TpaHchopmaropoB TOJI-10-8.2(6)
u TOJI-10-12 - cBepxy.

3.3.6 I'aGaputHble, YCTAaHOBOYHBIC, TNPUCOCTUHUTEIBHBIE pa3Mepbl W Macca

TpaHchOpPMATOPOB MPUBENCHBI B TIpriokeHUsIX B u I
3.4 MapxkupoBka

3.4.1 MapkupoBKa BBIBOJOB MEPBUYHON W BTOPUYHBIX OOMOTOK penbedHasi, BbI-
MOJIHSETCS] HETIOCPEACTBEHHO MPHU 3aJIUBKE TPAHC(HOPMATOPOB KOMIAYHIOM B (hopMmy.

VY TpancopmaTOpoB C BBHIBOJAMHU BTOPUYHBIX OOMOTOK U3 TMOKOTO MHOTOXKUJIb-
HOT'O IPOBOJIa MApPKUPOBKA AYOIUpPYETCs HA BBIBOJAX.

3.4.2 BeiBosbI EpBUYHON 00OMOTKH 0003HavatoTcs «JI11» u «J12».

3.4.3 Jlnsg nByXOOMOTOYHOTO MCIOJNHEHUS! TPaHCPOPMATOPOB TOKA BBIBOJBI BTO-
PUYHOIN OOMOTKH JyUIsl m3MepeHnit o0o3HauaroTcs «11U1» u «112y, BEIBOABI BTOPUIHOM
OOMOTKHM IS 3amuTEI - «2U1» 1 «2U2».

JInst TpexoOMOTOYHOT'O MCTOJHEHUSI TPaHC(HOPMATOPOB TOKA BBIBOJbI BTOPUYHOM
oOMOTKHM 17151 u3Mepennii obo3navatorcs «1U1» u «112», BBIBOJBI BTOPUIHBIX 0OMO-

TOK JUIA 3amuTHhI - «21U1» 1 «21U2», « 3U1» n «31U2».
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3.4.4 Ha tpanchopmaropax umeeTcss TaOJIMUKa TEXHUYECKHX IAHHBIX C MPEay-

MPEXKIAIOIIEH HAIUCHIO O HAITPSHDKEHUHM HA PA30MKHYTBIX BTOPUYHBIX OOMOTKAX.

4 Dxkcmryaranus TpaHcpopmMaTopon

4.1 TloagroroBka TpaHc(hOpMaTOPOB K IKCILTYyaTALIUH

4.1.1 Tlpu ycranoBke TpaHchopmatopoB B KPY nosmkHbI ObITH IPOBEICHBI:

- yJajeHue KOHCEPBUPYIOIIEH CMa3Ki U OYUCTKA TPAHC(HOPMATOPOB OT MbUIU U T'psi-
31 CyXOH BETOIIbIO, HE OCTABILIIOLIEH Bopca Wi cMoYeHHOH B yalT-ciupute ['OCT 3134;

- BHEIIHUA OCMOTP VISl IPOBEPKU OTCYTCTBUS TPEUIUH U CKOJIOB U3OJSIUHU, KOP-
pPO3UM HAa METAJUTMYECKUX ACTAAX.

4.1.2 Tlpu pazmemenun TpancpopmatopoB B KPY, paccrosinue mexmy ocsimu co-
cenHux (ha3 OJKHO cOcTaBiATh HE MeHee 200 MM, OHO MOXKET ObITh YMEHBIIEHO A0
180 MM mpu IPUMEHEHHUM IEPETOPOJIOK U3 M3OJAILMOHHOTO MaTepuana TOJIIMHON He
MeHee 4 MM.

4.1.3 Tlepen BBOIOM B DKCIUIyaTallMI0 HOBBIX TPAaHC(HOPMATOPOB MPOBOIATCS HC-
npiTaHusT B oObeMe, ycTaHOBIeHHOM B  paszmene 10.4  (nmurepa  «I»)
CTO34.01-23.1-001-2017. Metoasl UcIBITAaHUHN - B COOTBETCTBUM ¢ «IIpaBmiiamu Tex-
HAYECKOM JKCIUTyaTaluy AJIEKTPUUYECKUX CTaHIMM U ceTter PD» u ¢ yueroM nOmoJHu-
TEJIbHBIX YKa3aHUil HacTosAmero PO.

4.1.4 TInomOupoBaHHE BBIBOJIOB BTOPUYHON H3MEPUTEIHHOW OOMOTKH MPOU3BO-
JUTCS TIOCJIE MOHTaXKa BTOPUYHBIX COCITMHEHUI YIIOJTHOMOUYEHHOM Ha 3TO CITYKOO0i.

4.1.5 Ycwiue npu 3aKpy4rMBaHUK OOJITOB BO BTYJIKM Ha OMOPHON MOBEPXHOCTHU
JOJKHO OBITh (2543) H-M, B 0TBepCcTHS IEPBUYHON OOMOTKH - (454+2) H-m.

4.2 DKcmyaTalluOHHBIC OTPAHUYEHUS

4.2.1 DOkcrutyaTarusi TpaHCGOPMATOPOB JOKHA MPOU3BOJIUTHCS B COOTBETCTBUU
¢ «lIpaBunamu ycTpoHcTBa 3JIEKTPOYCTAHOBOK», «[IpaBUiaMu TeXHUYECKOW HKCIUTya-
Talliy SJIEKTPOYCTAHOBOK moTpedurteneit», «lIpaBuiaMu TEXHUYECKON SKCIUTyaTaIluu
AJIEKTPUYECKUX CTAaHUMM U ceTter Poccuiickont Denepannmny.

4.2.2 HaubGonbiiee pabouee HanpsKeHUE, BTOPUYHBIE HATPY3KU U TOKU KOPOTKO-

ro 3aMbIKaHUS HE JOJKHBI TPEBBIIATh 3HAUEHUH, yKa3aHHbIX B 3.2.1.
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Haubonpmuii pabounii mepBUYHBIA TOK HE JOJDKEH MPEBBILIATh 3HAYCHUU, yKa-

3aHHBIX B 3.2.3.
4.2.3 ]JlomyckaeTcsi KpaTKOBPEMEHHOE, He 0ojiee 2 4acoB B HEJEIIO, MOBBIIICHHUE
MEepPBUYHOTO ToKa Ha 20 % MO OTHOIICHUIO K HAOOJIbIIEMY pabodeMy EPBUYHOMY TOKY.

4.2.4 KagecTBO QJICKTPOSHCPTUHU  OOJDKHO  COOTBCTCTBOBATDH Tp€6OBaHI/IHM

['OCT 32144.

5 IloBepka TpancopmaTopos

5.1 Tpanchopmaropsl Toka mnoBepsitoTcsi B coorBerctBuun ¢ ['OCT 8.217.

WuTepBan mex 1y noBepkamu 16 ner.

6 Texnuyeckoe 00CTy;KUBAHHE

6.1 Ilpu TexHMYECKOM OOCITY>KMBAaHUU MTPOBOJISATCS CIAEAYIONINE PAOOTHI:

- OYHMCTKa TpaHC()OPMATOPOB OT MBUIU U TPSI3H;

- BHELIHUI OCMOTp TpaHC(HOPMATOPOB ISl MPOBEPKU OTCYTCTBHUSI Ha MOBEPXHO-
CTH U3OJISIIIUH TPEIIUH U CKOJIOB;

- TIpOBEpKa KPeruieHus TpaHc(hopMaTopoB;

- MpOBEpPKa HAJC)KHOCTU KOHTAKTHBIX COCTUHEHUN;

- UCIBITaHUS, 00BEM W HOPMBI KOTOpbIX ycTaHoBieHol PJ[ 34.45-51-300-97,
CTO 34.01-23.1-001-2017.

6.2 PaboThl 1O TEXHUYECKOMY OOCITYXKHUBAHUIO CIIEyeT MPOBOJUTH B CPOKH,
YCTaHOBJICHHBIE JIJIsl YCTPOUCTBA, B KOTOPOM IKCIUTYaTHPYIOTCS TpaHC(HOpPMATOPHI.

6.3 YkazaHus u peKOMEHJallMd M0 METOJaM IMPOBEACHUS HCIBITAHUNA U OIEHKE
UX Pe3yJbTaTOB:

- TIpH MPOBECHUM UCIBITAHUS AIEKTPUIECKON MPOYHOCTH M3OJSIIUN TEPBUYHON
OOMOTKHM HAIpsHKEHUE TIPUKIIAIBIBACTCS MEXKIY COSUHEHHBIMHU BBIBOJIAMH OOMOTKH U
3aKOPOUYEHHBIMHU U 3a3€MJICHHBIMU BBIBOJIAMU BTOPUYHBIX OOMOTOK;

- TIPU MPOBEJCHUU HCTIBITAHUS DJICKTPUUECKOW MPOYHOCTH U3OJSIUUA BTOPUUHBIX
OOMOTOK HaIpsHKCHHUE MPHUKIIAABIBAETCS K COSAMHEHHBIM BMECTE BBIBOJAM Ka)IOW U3
O0OMOTOK MTPH 3aKOPOUYEHHBIX U 3a3eMJICHHBIX BHIBOAAX APYTrOil OOMOTKH;

- TpU U3MEPEHUH COMPOTHUBIICHUS M30JIALUNA OOMOTOK METraOMMETP MPUCOEINH -

€TCsA TaKHUM K€ o6pa30M, KaK IIpy HUCIbLITAHUH 3JICKTpI/III€CKOI>'I IMPOYHOCTHU H3O0JISAINH,
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IIPU 3TOM JJI1 U3MEPEHUSI COMPOTUBIICHUS U30JSAUU EPBUYHON OOMOTKH UCIIOTIB3YET-
cst meraommeTp Ha 2500 B, Bropuunbix oOMoTok - Ha 1000 B;

- U3MEpeHHE TOKa HAaMAarHUYMBaHUS BTOPUYHBIX OOMOTOK JUISl 3alMTHI JOJKHO
POM3BOJAUTHCS MPHU 3HAYCHHUSX HANPSDKEHUH, yKa3aHHBIX B Tabmuie 4. M3mepeHHoe
3Ha4YeHUE HE JOJDKHO OTIMYAThHCS OT YKa3aHHOTro B nacrnopre 6osee ueM Ha + 10 %;

- pacueTHOE HaIpsHKEHUE JUIsl MPOBEPKH KO3 uirenTa 6€30macHOCTH IprubopoB
O0OMOTOK ISl U3MEPEHUS IPUBEJICHO B Ta0IIHUIIE 5;

- pacueTHOE 3HAa4YCHHE HAIPSHKCHUS JJIA CHATHS BOJbT-aMIIEPHON XapaKTEepPUCTH-
KU 0OMOTOK JIJIsl U3MEPEHus MpuBeieHO B Tabmuie 6. Vi3MepeHHOe 3HaueHue He JO0JIK-
HO OTJIMYAThCS OT YKa3aHHOTO B macnopte Oosee uem Ha + 10 %;

- JUId W3MEpPEHUs TOKOB HaMarHWMYMBaHUS K UCHBITYEMOW BTOPUYHONW OOMOTKE,
IpU Pa30MKHYTOW NEPBUYHON IIETIH, TPUKIAIBIBACTCS HAMpPsDKEHHE, YKa3aHHOE B Tao-
aunax 4, 5 u 6. [Ipu 3ToM 10J1KEH UCTI0Ib30BaThCS BOJIBTMETP 3PPEKTUBHBIX 3HAUCHUH

Kj1acca TouyHoctd 0,5 ¢ BXOJHBIM conpoTuBiaeHreM He MmeHee 10 MOwm.

Tabnuua 4
PacuetHoe HanpspkeHue (AeicTBYyIOIIEE 3HaueHue), B
HomunansHbIi (mpu HOMUHAJIBHOW BTOPUYHOI Harpyske 15 B-A)
MEePBUYHBIN TOK, A TOJI-10-8.*-2 TOJI-10-8.*-3
TOJI-10-12.2-2 TOJI-10-12.2-3
5, 10, 15, 20, 30, 50, 75, 30
100, 150, 300 37
40, 200
80, 400 36 40
500, 600, 750 37
800 40
1000, 1200 42
1500, 2000 46

[Tpumeuanue - * O603HaueHNE B COOTBETCTBUU C [Ipmioxenuem A.
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Tabauma 5
Pacuernoe nHanpspkenue (IeicTByroICe
HomunansHbIH 3HaveHue), B (ipu HOMUHAIHHOW BTOPHUIHOMH
MEPBUYHBINA TOK, A Harpy3ke 10 B-A), 1is ki1accoB TOUHOCTH
05; 1 055 | 02 0,28
5-400 36 25 30
500 40 -
600 45
750; 800 55 30
1000 52
1200 55 35
1500 70 42 70 42
2000 90 50 90 50
Tabnuma 6
HomuHanbHbIi IEpBUYHBIN TOK, A Kitacec Tounoctn PacuetHoe Hanpskenue, B
5-2000 0,2S;0,55;0,2;0,5; 1 4,5

3HAYEHUS UCIBITATEIIbHBIX HANIPSKEHUN JIsl IPOBEACHUS UCIIBITAHUM AJIEKTpUYe-
CKOM MPOYHOCTH M30JSLUUN MEPBUYHON U BTOPUYHBIX OOMOTOK, CONIPOTHUBIICHHS U305~
MM OOMOTOK M M3MEPEHHbIC 3HAYEHUs TOKOB HAaMarHUYMBAHUS BTOPUYHBIX OOMOTOK
IIpU HANPSHKEHUAX, TPUBEACHHBIX B Tabiuuax 4 u 6, yka3zplBalOTCS B MACHOpPTE HA U3-
JEIHE.

6.4 Tpanchopmatopsl HEPEeMOHTONPUTOAHBI. [IpU HECOOTBETCTBUU TEXHUYECKHUX
napaMeTpoB TpaHc(hopMaTopoB HacToseMy PO, TpanchopMaTopsl HEOOXOAUMO 3ame-

HUTB.

7 TpeOoBaHusl K NOATOTOBKE MEpPCOHAJIA

7.1 Tlpu ycranoBke TpanchopmatopoB B KPY paboThl JOIKHBI TPOBOIUTHCS TIOJT
pykoBozicTBOM M HaOmoaeHnrnem UTP pabounmu, 0OydeHHBIMU BBIOJIHEHUIO HEOOXO-
JUMBIX ONEPALMI U UMEIOIIMMH KBATM(DUKAMOHHBINA pa3psi] HE HIKE 3.

7.2 Tlpu TexHUYECKOM OOCITYy>KHBAaHUU TPaHC(HOPMATOPOB U MPOBECHUU UCTIHITA-
HUN pabOThI TOKHBI TPOBOJUTHCA O0YYEHHBIM NEPCOHAJIOM, MPOUIEANIUM CIIEeIHAIb-
HYIO TIOJTOTOBKY M CTaXHPOBKY M JOMYLICHHbIE K MPOBEACHUIO HCHBITAHUN B AeH-
CTBYIOLIEH 3JIEKTPOYCTAHOBKE.

Bbpurazna, npoBozsiias TeXHUUYECKOE 0OCTY>KUBAHUE U UCIIBITAHUE, JOJHKHA COCTO-
ATh HE MEHEE YeM M3 JIBYX UEJIOBEK, U3 KOTOPHIX MPOU3BOAUTENL PAOOT JOIKEH UMETh
KBTM(PUKALMOHHYIO TPYIITY MO 3JIEKTPOOe30MmacHOCTH He Huxke |V, a ocTanbHbIe diie-

HbI Opurassl - He Huxke 1.
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8 V¥YmnakoBka. XpaHeHue

8.1 TpanchopmaTtopsl OTHPABIAIOTCS C MPEANPUATHSI-HU3TOTOBUTEIS B TaPHBIX
AKX WM KOHTeIHepax.

8.2 Jlo yctanoBku B KPY Tpancdopmatops! 10MKHBI XpaHUTHCS B YCIOBHUSX, CO-
oTBeTCTBYIOIMX ycinoBusm xpanenus 2 'OCT 15150.

8.3 XpaHeHue W CKJIaJAUpPOBAaHUE TPAHCPOPMATOPOB MONKET MPOU3BOJUTHCS B
yIaKoBKe uin 6e3 Hee.

[Ipu xpaneHuu TpancPopMaTtopoB 0€3 YMAKOBKU JOJKHBI OBITh MPUHATHI MEPbI
MPOTUB BO3MOKHBIX MTOBPEKICHUM.

8.4 Ilpu xpaneHuun TpaHCHOPMATOPOB HEOOXOAMMO M30EraTh PE3KOW CMEHBI TEM-
neparyp, 0COOEHHO PE3KOr0 OXJIAXICHUS.

8.5 Cpoxk 3ammTsl TpaHCHOPMATOPOB KOHCEPBAITMOHHON CMa3KOH, HAaHECEHHOH Ha
NPEANPUATAN-U3TOTOBUTENE, COCTABIISIET TPU rOJA.

Cpok ucuucisercs OT AaTbl KOHCEPBALMU, YKA3aHHOW B MMACIIOPTE HA U3/EIIHE.

[lo ncreyeHnn yka3aHHOTO CPOKa METAIMYECKHE YaCTU MOJJIEKAT NEPEKOHCEP-
BallMU C MPEABAPUTEIBHBIM YAAJICHUEM CTApOM KOHCEpBALMOHHOM cMa3ku. KoHcepBa-
nuto npoBoAuTh Mo 'OCT 9.014 koncepBauuonnsiM MacioM K-17 TTOCT 10877 wiu

apyrum metoaoMm u3 npegycmorperasix ['OCT 23216.
9 TpaHcnopTHpOBaHuUe

9.1 TpaucnoptupoBaHue TpaHcHOPMATOPOB BO3MOKHO JTFOOBIM 3aKPBITHIM BUIOM
TpaHcIopTa B ycioBusix TpancnoptupoBanus K cornacao 'OCT 23216.

9.2 JlomyckaeTcss TpaHCHOPTHPOBaHUE TpaHCHOPMATOpPOB O€3 YMAaKOBKH B KOH-
TellHepax M 3aKPBIThIX ABTOMAILIMHAX.

9.3 Kiumarnueckue (GakTtopbl IpU TPAaHCHOPTUPOBAHUHU JIOJKHBI COOTBETCTBO-
BaTh ycnoBusM xpanenus 5 I'OCT 15150.

9.4 Tlpu TpaHCHOPTUPOBAHUU JOJIKHBI OBITH MPUHITHI MEPHI IPOTHUB BO3MOKHBIX
TOBPEXKICHUM.

9.5 TpancnopTupoBaHHE B CaMOJ€TaxX JOKHO MPOU3ZBOJIUTHCA B OTAIUIMBAEMBIX

IrepMCTU3UPOBAHHBIX OTCCKAX.
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9.6 Ilpu TpancnmopTupoBaHHH TpaHCHOPMATOPOB HEOOXOAMMO H30€raTh PE3KOM

CMEHBI TeMIIepaTyp, 0COOEHHO PE3KOT0 OXJIAKICHHUS.

9.7 lng moabema W mepeMelieHus: TpaHCOPMAaTOPOB HCIOIb30BaTh PE3bOOBBIC
otBepcTust M12 B BepxHel yacTu TpaHcpopmaTopoB (nmpuiiokeHue B), BBEpHYB B HUX,
npeaBaputenbHo, peiM-001Thl ['OCT 4751. PoIM-001ThI B KOMILIEKT MOCTaBKH HE BXO-

JAT.

10 Yruausanusa

10.1 TIlpwm TpaHCTIOPTUPOBAHWH, XPAaHCHHUH, YKCIUTyaTaI[lH, UCIIBITAHUN U YTUIIHU-
3alliy TpaHCPOPMATOPHI HE MPEACTABISAIOT BpeAa AJsl OKPYXKAIOIIeH Cpebl U 310pOBbs
YeJioBeKa.

10.2 Tlocne okoHYaHUS CpPOKA CIYXKObI TpaHCHOPMATOPHI MOAJIEKAT CIIUCAHUIO U
YTHIIA3AIUH.

10.3 Ilpu yrunuzamuu JOJKHBI OBITH BBITIOJHEHBI CIIEYIONINE PEKOMEH AN

- METaJUIMYECKHe COCTaBHBbIE YacTH TpaHCHOPMAToOpoB (Menb, CTaib JIEKTPO-
TEXHUYECKas U KOHCTPYKIIMOHHAS), BEICBOOOXKICHHBIC MEXAaHMYECCKUM TTYTEM, JTOHKHBI
ObITH TepeAaHbl Ha MPEANPUSITHS, MPOU3BOAIIME MEPepadOTKy (YTHUIM3ALNUIO) IIBET-
HBIX U YCPHBIX METAJIJIOB,

- (parMeHThl JIUTON H3OJIAIMH, SICKTPOU3OJSIUOHHBIN KApTOH U APYTHE H30-
JSIUOHHBIE MaTEepPUaNbl, OTXOJbl YITAKOBOYHOM TEHBI, HE MOJJIexaliue nepepadboTke,
JIOJDKHBI OBITH TIEPEIaHbl Ha TIOJUTOH MPOMBIIIIICHHBIX WJIH TBEPJBIX OBITOBBIX OTXOIOB
JUTSL pa3MEIICHHUS;

- OTXOABI YIAKOBOYHBIX KapTOHA, INIEHKH ¥ OyMaru JO/HKHBI OBITh MepeIaHbl Ha
MIPEANPHUATHS, TPOU3BOAAIINE YTHIN3AINUIO TaHHBIX BUI0B OTXOIOB;

- OTXOJABl YNMAKOBOYHOM JEPEBSIHHOW Tapbl MOJICKAT KaK YTWIM3AlMU, TaK U

PasMCIICHUIO Ha ITOJIMT'OHEC ITPOMBIINIJICHHBIX WUJIW TBEPAbIX OBITOBBIX OTXOO0B.
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[Tpunoxenune A
(obs13aTenbHOR)

CrtpykTypa yclIoBHOTO 0003HaueHUs TpaHCHOpPMaTOPOB

T O Jq-10-X . X -X-X/X/ X -X/X'Y

2

Kareropust pazmenienus
o ['OCT 15150

KinMmarnueckoe McnoTHEHUE
o ['OCT 15150

HomMunanbHbIii
BTOPUYHBIN TOK, A

Homunanbnbin
NEPBUYHBIN TOK, A

Knacc tounoct 0oM. Ne 3

Knacc tounoctu 06M. No 2

Knacc tounoct 06M. No 1

KosmuecTBO BTOpUYHBIX
00MOTOK, TIT. (2 unu 3)

KoHCTpyKTHBHOE HCTIOIHEHKE
B COOTBETCTBUHM C Tabiaunen A.l

Howmep pa3pabotku (8 nnum 12)*

HomunanbsHOE HanpskeHue, kKB

C nuToH mu3oaAnmen

OnopHsIii

Tpancpopmarop Toka

[Tpumeuanue - * [lpucBanBaercs mpu pa3pabOTKe HOBOTO M3CIHS WJIM MOJACPHU3AIMH CYIIECTBYIOIIETO U3JIeNUs, CBI3aHHOM ¢

M3MEHEHUEM JIUTHEBOU (POPMBI, UMEET CKBO3HOM MOPSJIOK.
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Taomuna A.1

OxoHYaHuE NpUITOKEHHS A

KOHCTpYKTHBHOG HUCIIOJTHCHHUC B COOTBCTCTBHUH
C pAcCIIOJIOKCHHUCM BBIBOOB BTOPHUYHBIX 0OMOTOK

» v 3HaueHue
Ha OMOPHOM HE Ha OMOPHOMU
MTOBEPXHOCTHU OBEPXHOCTH
1 2 0a30BO€ KOHCTPYKTUBHOE HUCIIOJHECHUE
3) 6 rMOKHE BBIBOJIbI BTOPHUUYHBIX 0OMOTOK
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[Tpunoxenune b

(cnpaBou

HOE)

1IIT.671 213.021 PO

PacueTHble 3HaU€HNS] HOMHUHAJIBHOM NIPEIeIbHON KPaTHOCTH BTOPUYHONM OOMOTKH
JUIS 3aIIUATHI B 3aBUCUMOCTH OT HOMMHAJIbHOM BTOPUYHOU HATPY3KHU
B Kjaccax TouyHoctu SP u 10P

Tabmuna b.1 - J{is 1ByX0OMOTOYHOTO HCTIOTHEHUS TPaHC(HOPMATOPOB

Homunanbnas
BTOpUYHAS 3 5 10 15 20 30 40 50
Harpyska, B-A
Koaddurment
HomunanbsHas npenenbHas KpaTHOCTh
TpaHchopMaIu
5 - 300/5 27 20 12 10 7 5 4 3
80, 200, 400/5 27 21 14 10 8 6 4 3,5
500/5 24 20 13 10 8 5 4 4
600/5 26 21 15 10 9 7 5 4
750/5 27 23 16 10 10 8 6 5
800/5 28 23 17 10 11 8 6 5
1000/5 22 19 14 10 9 7 6 5
1200/5 20 18 13 10 9 7 6 5
1500/5 21 19 14 10 8 7 5 5
2000/5 20 18 15 10 10 9 8 7
Tabmuua b.2 - [ TpexoOMOTOYHOT0 UCIOJTHEHUSI TPAaHC(POPMATOPOB
HomunanbHas
BTOpUYHAs 3 5 10 15 20 30 40 50
Harpyska, B-A
Kospdument HomunaneHas npenenbHas KpaTHOCTb
TpaHchopmanmn
5 - 600/5 24 19 13 10 8 6 4 4
80, 400, 750, 800/5 | 23 19 13 10 8 6 5 4
1000/5 17 14 11 10 7 5 4 3
1200, 1500/5 18 15 11 10 8 6 5 4
2000/5 17 15 13 10 9 7 6 5
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[Tpunoxenue B
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