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Hacrosimee pykoBoacTtBO 1o »3kcmnyarauuu (PD) copep uT cBeneHus o

HA3HAUYEHUU, KOHCTPYKIMHU, XapaKTepUCTUKax TpaHncpopmaropoB Toka TOJI-10-9
(mamee — «TpaHchOPMATOPHI»), MPEAHA3HAYEHHBIX IS JJIEKTPOIHEPTETUKH, IS
atoMHblXx craHimii (AC) © ykazaHusi, HEOOXOJUMBbIE [IJIsi TPABUIBHOM UX

9KCITyaTalluu.

1 HopMaTruBHBIE CCBUIKHU

1.1 B HacrosiieM pyKOBOJACTBE IO 3KCIUTyaTallud HMCIOJIb30BaHbl CCHUIKH Ha
CJIeIyIoIue CTaHAApPThI:

I'OCT 8.217-2003 I'CH. Tpancdopmatopsl Toka. MeToauka MOBEPKHU.

I'OCT 9.014-78 EC3KC. BpemeHHass mpOTHBOKOPPO3WOHHAS 3allldTa W3/ICJIHM.
OO6mme TpeboBaHMs.

['OCT 1516.3-96 DnextpoobopynoBaHuEe MEPEMEHHOIO TOKA Ha HampshKeHus ot 1
1o 750 xB. TpeboBanust K 3MEKTPUUECKON MPOYHOCTH U3OJISIUH.

['OCT 3134-78 Vaiit-ctiuput. TexHuyecknue ycioBHsl.

['OCT 4751-73 Peim-60nThl. TeXHUUECKHE YCIOBUSI.

['OCT 7746-2015 TpauchopmaTtopsl Toka. OOITHE TEXHUYECKUE YCIOBHS.

['OCT 8865-93 Cuctemsl 31eKTpru4ecKoi n3oJisiiuu. O1eHKa HarpeBOCTOMKOCTH U
KJIacCU(p UK.

I'OCT 10877-76 Macno koHcepBaunonHoe K-17. TexHuueckue yciaoBusl.

I'OCT 15150-69 Mamunbl, TpuOOpbl W JApPyrue€ TEXHUYECKUE U3SIHS.
Hcnonuennss st pa3iauyHbIX  KIMMAaTHYECKHMX panoHOB. Kareropum, ycnosus
AKCIUTyaTallK, XpaHEHUS U TPAHCTIOPTUPOBAHUS B YACTH BO3JAEHCTBUS KIMMATUYECKUX
(baKkTOpOB BHEIIHEHN CpE/IbI.

['OCT 15543.1-89 W3nenust SAEKTPOTEXHUYECKUE M JIPYTM€ TEXHUYECKHE
uznenusi. OOmme TpeOOBaHMS B YACTH CTOMKOCTH K KIMMATUYECKUM BHEUTHUM
BO3JICUCTBYIOMUM (haKkTOpam.

['OCT 23216-78 U3ngenust 3neKTpoTeXHUUECKUE. XpaHEHUE, TPAHCIOPTUPOBAHUE,
BpEMEHHas MPOTUBOKOPPO3HOHHAA 3aluTa, ynakoBka. O0mue TpeOoBaHUS U METO/bl

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

ONPENEIICHUS BOCINIAMEHSIEMOCTH 0] BO3/ICUCTBUEM UCTOYHHKA 32KUTAHUS.

['OCT 30631-99 OOmue TpeOGoBaHUS K MalllMHAM, MPUOOPAM U JAPYTUM TEXHUYE-
CKMM H3JEIHSAM B YAaCTH CTOMKOCTH K MEXAHMYECKHM BHEIIHMM BO3JIEHCTBYIOLIUM
dbakTopam npu dKCIUTyaTaIuH.

I'OCT 32137-2013 CoBMECTUMOCTh TEXHMYECKHX CPEJICTB JJICKTPOMArHUTHAS.
Texaudeckue cpeacTBa Jyisi aTOMHBIX CTaHIMA. TpeOOBaHMS M METOIbI UCTIHITAHUH.

I'OCT 32144-2013 Dnextpuueckass 3Heprus. COBMECTUMOCTh TEXHUYECKUX
CpPeACTB 3leKTpoMarHuTHas. HopMbl kadecTBa 3JIEKTPUUYECKOW SHEPrUU B CHUCTEMax
AIIEKTPOCHAOKEHUS 00IIEro Ha3HAYCHHUS.

I'OCT 33757-2016 TlonnoHsl IJI0CKUE IepeBsHHBIE. TEXHUUECKHE YCIOBUSI.

I'OCT P 50648-94 CoBMecTHMOCTh TEXHHYECKHX CPEACTB AJIEKTPOMATrHUTHAS.
YCTOWYMBOCTh K MArHUTHOMY IIOJI0 MPOMBIIUIEHHOW YacTOThl. TeXHUYecKHe
TpeOOBAHMS 1 METOIbI UCTIHITAHUH.

I'OCT P 51318.11-2006 CoBMECTUMOCTD TEXHUYECKUX CpEICTB
anexkTpoMarHuTHas. [IpomeiniuieHHbIe, Hay4dHble, MeauimHckue U ObiToBble (IIHMB)
BBICOKOYACTOTHBIE ycTpoiicTBa. Paanonomexu uHAycTpuasibHbie. HopMmbl 1 MeTOABI
W3MEPEHUM.

PJ1 34.45-51-300-97 O0beM 1 HOPMBI UCTIBITAHUH 3JEKTPOOOOPYAOBAHUS.

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

[IpaBuna TEXHUYECKOW DOKCIUIyaTallUM OJJIEKTPUYECKUX CTAHLUH U  CEeTeu
Poccuiickon ®enepanun.

[IpaBuna mo oxpaHe Tpy/a MpHu dKCILUTyaTaIlluy dIEKTpoycTaHoBOK (0T 24.07.2013 1.
No 328n).

[TpaBuna TeXHUYECKON AKCILTyaTaIMK JIEKTPOYCTAHOBOK MOTpEeOUTENEH.

[IpaBuiia ycrpoiicTsa anekTpoyctaHoBoK. Cenpmoe n3nanue. Lllectoe nznanue.

HIT-001-15 OG6mme monoxenust ooecnedeHns: 6€30MacHOCTA AaTOMHBIX CTAHITUH.

HIT-031-01 Hopmbl IpOEKTUPOBAHMS CEICMOCTOMKNX aTOMHBIX CTaHLUH.
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2 TpeboBanus 6€30MACHOCTH

2.1 Ilpu mpoBeaeHUHU BceX pabOT MOJDKHBI BBITOJHATHCS IpaBUjla TEXHUKH Oe€3-
OITaCHOCTH, IEMCTBYIOIINE HA MIPEIIPUATHH, IKCIUTYaTHPYIOLIEM TpaHC(HOpMaTOPHI.

[Ipu moAroTOBKE K 3KCIUTyaTalllH, IPY MIPOBEACHUU TEXHUUECKOTO 00CTYKUBaHHS
(9MEKTPUYECKUX HWCIBITAHUN H Apyrux paboT) MOIDKHBI BBITONHATHCS «lIpaBuia
YCTPOHCTBA JIEKTPOYCTAHOBOK», «lIpaBmia mo oxpaHe Tpyga NHpU SKCIUTyaTaluu
3IIEKTPOYCTAHOBOK.

2.2  Tpebomanwus 6e3omacHOCTH MpU MOBepke Tpanchopmatopos - mo ['OCT 8.217.

2.3  BHUMAHMUE! TIIPU OSKCIUIYATAIUMU TPAHCOOPMATOPOB
HEOBXOIMMO NCKIIIOUYNUTH PASMBIKAHME BTOPUYHBIX OEMOTOK!

2.4 IlpousBonctBo paboT Ha TpaHcPopmaTopax Oe3 CHATHUS HAMPSHKEHUS C Mep-
BUYHOI OOMOTKH HE JI0IyCKaeTCsl.

2.5 BapuaHT 3a3eMJICHUSI BTOPUYHBIX OOMOTOK ONpeAeNseTcs MoTpeduTeneM B

COOTBETCTBUU CO CXEMOM BTOPHUYHBIX MPUCOSAMHEHUN TpaHC(HOPMATOPOB.

3  Omnmucanue u padora TpancGopmMaToposn

3.1 Ha3znauyenue TpancpopmMaTopoOB

3.1.1 TpauchopmaTopsl nperHa3HAYECHBI JIJIs MIepeAadyd CUTHala WU3MEPUTEIIbHON
uHpopmaruu nprudopaM U3MEpPEHUs, 3alUThl, ABTOMATHUKH, CUTHAJIN3AIUA U yIPaBIIC-
HUS B JIEKTPUUECKHUX LIETSAX EPEMEHHOr0 Toka yacTotoi 50 I'm.

3.1.2 TpanchopmaTopsl NpeHa3HAYEHBI AJI1 YCTAHOBKM B KOMILIEKTHBIE pacrpe-
nenurtenbHble yerpoiictBa (KPY).

3.1.3 TpanchopMaTtopsl UMEIOT KIMMaTHYeCKoe ucroaHenue «Y XJI», kareroputo
pasmemnienus 2 no 'OCT 15150 u npeaHa3HayeHbl JJIs1 SKCIUTyaTalldd B CICIYIOIIMX
YCIOBUSX:

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

- BEpXHEE 3HAUEHHE TEMIIEpaTypbl OKPYXKAIOLIEro BO3/AyXa, C YUYETOM IEperpena
Bo3yxa BHyTpu KPY, 50 °C;

- HIKHEE 3HAUYCHHUE TEMIEPATYPhl OKPYKAIOIIETO BO3/1yXa P IKCILTyaTalluu, OT-

HOCHTEJIbHAS BIIAKHOCTD, IaBJIEHUE Bo3AyXa - cornacHo Hopmam ['OCT 15543.1;
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- OKpy’Karollas cpella HEB3PbIBOOIACHas, HE COJEpKalllas arpeCCUBHBIX I1apoOB B

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

- pabouee noJioKeHUE TpaHCHOPMATOPOB B MPOCTPAHCTBE - JTHOOOE;

- TpaHchopMaTOpbl MpeTHA3HAUEHBI I SKCIUTyaTalld B AJIEKTPOYCTAHOBKAX, MO-
BEPrarolIuXcsi BO3/ICHCTBUIO TPO30BBIX MEPEHANPSHKEHHUNA MPHU OOBIYHBIX MEpax TIpo303a-
IIUTHI, © UIMEIOT HOPMaTIbHYIO H30JIsiIio ypoBHsS «O» o 'OCT 1516.3 kiacca HarpeBo-
croiikoctu «B» 1o I'OCT 8865 u knacca Bocruiamensiemoctd FH (IITN) 1 mo I'OCT 28779;

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

- TpaHcopMaTopbl CEHCMOCTONKU MPH BO3ACHCTBUM 3€MIIETPSICEHU MHTEHCHB-
HOCThIO 8 GamoB mo MSK-64 npu ypoBHE yCTaHOBKHU HaJ| HYJIEBOM oTMETKOM 110 70 M;

- TpaHcpopMaTOphl, MpenHa3HaueHHbIe s mocTtaBku Ha AC, COOTBETCTBYIOT
kiaccy 6ezomacuoctu 2H (o cormacoBanuio ¢ 3akasunkom), 3H, 4H mo HIT-001-15 u
IT xareropum cericmoctoiikoctu o HIT-031-01;

- TpaHC(OPMATOPBI COOTBETCTBYIOT TPEOOBAHUSAM YCTOWYMBOCTHU K 3JIEKTPOMArHUT-
HbIM [OME€XaM IMpH BO3AECUCTBMM MAarHUTHOTO TMOJI TPOMBIIIIEHHONM YacTOThl TIO
['OCT P 50648, yctanoBneHHbIM [yt rpymibl uenosHenus [V mo I'OCT 32137,

- TpaHchOPMATOPBI yAOBIECTBOPSIOT HOPMaM WHAYCTPUAIBHBIX PaTUOTIOMEX,

yctanoBieHHbIM B 'OCT P 51318.11, knacc A, rpynmna 1.
3.2 TexHuyeckue XxapaKTEpUCTUKU

3.2.1 OcHoBHbBIE TEXHUYECKUE XaPAKTEPUCTUKU MTPUBEACHBI B Ta0MIIE 1.

Tabmura 1
3HauYeHHE
KOHCTpYKTHBHOE HCIIOTHEHHE
HaumenoBanue napamerpa TOJ-10-9.1-3 (9.2-3)
TOJ-10-9.1-2 (9.2-2) | TOJ-10-9.1-4 (9.2-4) | TOJI-10-9.3-2 (9.4-2)
TOJ-10-9.5-2 (9.6-2) | TOJ-10-9.5-3 (9.6-3) | TOJ-10-9.7-2 (9.8-2)
TOJI-10-9.5-4 (9.6-4)
HomunanwsHoE HanpsbkeHue, kKB 10
HaunGosnbmiee pabouee HanpsikeHue, KB 12
HoMuHanbHas yacToTa NepeMeHHOro Toka, I'n 50
HoMuHanbHbIN BTOPUYHBIN TOK, A 5
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3HaueHue

KoHcTpyKTHBHOE HCTIONHEHHE

Hanmenosanue napamerpa

TOJI-10-9.1-2 (9.2-2)
TOJ-10-9.5-2 (9.6-2)

TOJI-10-9.1-3 (9.2-3)
TOJI-10-9.1-4 (9.2-4)
TOJI-10-9.5-3 (9.6-3)
TOJI-10-9.5-4 (9.6-4)

TOJ-10-9.3-2 (9.4-2)
TOJ-10-9.7-2 (9.8-2)

HomunanbHbI IepBUYHBIN TOK, A

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

KonnyecTBo BTOpUYHBIX 0OMOTOK 2 | 3;4 | 2
Kitace Tounoctu no 'OCT 7746:
BTOPUYHOW OOMOTKH AJI U3MEPEHUI 0,2S; 0,2; 0,5S; 0,5
BTOPUYHOW OOMOTKH JIJIsI 3aIIIATHI 5P; 10P
HomunanbHas BTopuyHas Harpyska, B-A:
BTOPUYHOM OOMOTKH U1 U3MEPEHUI
npu cos @ = 1 1;2;2,5
npu cos @ = 0,8 (Harpy3ka uHTyKTUBHO-aKTUBHAs) 3;5;10; 15; 20; 25; 30
BTOPUYHOU OOMOTKH JJIs 3aLIUTHI
npu cos @ = 0,8 (Harpy3ka UHIyKTHUBHO-aKTUBHAs1) 3;5;10; 15; 20; 25; 30
HomunaneHas npenenbHast KpaTHOCTb
BTOPUYHOM OOMOTKHM JIJIs 3aIIUTHI*, HE MEHEe 10
HomunanbHbIi ko3 punmeHT 6€30macHoCTH
MpUOOPOB BTOPUUHON OOMOTKH JIJIsl ©3MEpe-
HUM**, He OoJlee, B KJIacCaX TOYHOCTH:
0,2S; 0,5S; 0,2 10
0,5 15
OIHOCEKYHAHBIN TOK TEPMUYECKON CTOHKOCTH,
KA, Ip¥ HOMUHAJIbHOM NIEPBUYHOM TOKE, A:
5 0,40 -
10 0,78 2,50
15 1,20 3,00
20 1,56 5,00
30 2,50 10,00
40 3,00 10,00
50 5,00 20,00
75 5,85 31,50
80 6,23 -
100 10,00 40,00
150 12,50 40,00
200 20,00 40,00
300; 400 40,00 | 31,50 -
600 - 2000 40,00 -
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Hanmenosanue napamerpa

3HaueHue

KoHCTpyKTHBHOE HCTIONHEHNE

TOJI-10-9.1-2 (9.2-2)
TOJI-10-9.5-2 (9.6-2)

TOJI-10-9.1-3 (9.2-3)
TOJI-10-9.1-4 (9.2-4)
TOJI-10-9.5-3 (9.6-3)
TOJI-10-9.5-4 (9.6-4)

TOJI-10-9.3-2 (9.4-2)
TOJI-10-9.7-2 (9.8-2)

TOK 371eKTpOAMHAMUYECKON CTOMKOCTH, KA, IIpH
HOMUHAJIBHOM TIEPBUYHOM TOKE, A:

5 1,00 -
10 1,97 6,30
15 3,00 7,60
20 3,93 12,80
30 6,25 26,00
40 7,56 26,00
50 12,80 52,00
75 14,70 81,00
80 15,70 -
100 25,50 102,00
150 31,80 102,00
200 51,00 102,00
300, 400 102,00 | 81,00 -
600 — 2000 102,00 -

[Tpumeuanus

1 * 3HaueHrne HOMUHAJIBLHOU MPeNeIbHON KPATHOCTH BTOPUYHON OOMOTKH JIJIst

3alIMTHI IPUBEJACHO MPU HOMUHAJIBHOM BTOPUYHOU Harpyske 15 B-A.

2 ** 3HayeHre HOMUHATLHOTO KOd(duIrenTa 6€30macHOCTH IPUOOPOB BTOPUIHOM

0OMOTKH JJ1s1 U3MEPEHUI MPUBEJICHO MTPU HOMUHAIBHON BTOpUYHOM Harpy3ke 10 B-A.

3 KoauuecTtBo BTOPHUYHBIX 06MOTOK, KJIaCChbl TOYHOCTH, 3HAYCHHUA HOMHHAJIbHBIX

BTOPUYHBIX HAI'py30K, HOMMHAaJIbHOM Hp@I[GJIBHOfI KpaTHOCTH BTOPUYHBIX 0OMOTOK JIIs

3alIUThl | HOMUHAJIBHOTO KO3 duiinenTa 6€30macHOCTA MPUOOPOB BTOPUYHBIX

0OMOTOK /ISl U3MEPEHUN YTOUHSIOTCS B 3aKa3e.



IIT.671 213.023 PO

3.2.2 HauOGonbimuii pabouunii MepBUYHBIN TOK MPUBEJIEH B TaOIUIIE 2.

Tabmauma 2
HomunansHbIi HaunGonpmmii pabounii
MEPBUYHBIN TOK, A MEPBUYHBIN TOK, A

5 5

10 10
15 16
20 20
30 32
40 40
50 50
75 80
80 80
100 100
150 160
200 200
300 320
400 400
600 630
750 800
800 800
1000 1000
1200 1250
1500 1600
2000 2000

3.2.3 PacueTHble 3HAUE€HUS COMPOTHUBIICHUSI BTOPUYHBIX OOMOTOK TOCTOSTHHOMY

TOKY MPUBEACHBI B TaOmuIe 3.

Ta0Omuma 3
ConpoTuBieHHE 0OMOTOK ITOCTOSIHHOMY TOKY, OM
HomunansHbIl Knacc Tounoctu KOHCTpYKTHBHOE UCTTOJTHEHUE
MIEPBUYHBIN BTOPUYHOU TOJ-10-9.1-2 (9.2-2) TOJ-10-9.1-3 (9.2-3)
ok, A oGwoTKH TO1093-2 (942 TO10953 (9.63)
TOJI-10-9.7-2 (9.8-2) TOJI-10-9.5-4 (9.6-4)
5-30: 50; 75: 0,28;0,2; 0,5S 0,058
100; 150; 300 0,5 0,084
’ ’ 5P; 10P 0,125
40: 80; 0,2S;0,2; 0,5S 0,077
200: 400 0,5 0,11
’ 5P; 10P 0,14
0,2S;0,2; 0,5S 0,11
5-75; 100-300 0,5 0,13
5P; 10P 0,18
0,2S; 0,2; 0,5S ] 0,13
80; 400 0,5 0,18
5P; 10P 0,24
0,28;0,2; 0,5S 0,11
600 0,5 0,13
5P; 10P 0,18
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ConpoTuBieHHE 0OMOTOK TOCTOSTHHOMY TOKY, OM
HomunansHbIN Howmep KoHCTpyKTHBHOE UCTIOTTHEHHE
MEPBUYHBIN BTOPUYHOMN TOJI-10-9.1-2 (9.2-2) TOJI-10-9.1-3 (9.2-3)
oK, A oGO TON10.932 (049 TOR1953 (269
TOJI-10-9.7-2 (9.8-2) TOJI-10-9.5-4 (9.6-4)
0,25; 0,2; 0,5S 0,15
750 0,5 0,16
5P; 10P 0,22
0,2S; 0,2; 0,58 0,16
800 0,5 0,18
5P; 10P 0,24
0,2S; 0,2; 0,58 0,2
1000 0,5 0,22
5P; 10P 0,3
0,2S; 0,2; 0,5S 0,24
1200 0,5 0,26
5P; 10P 0,36
0,25; 0,2; 0,5S 0,32
1500 0,5 0,27
5P; 10P 0,37
0,2S; 0,2; 0,58 0,42
2000 0,5 0,36
5P; 10P 0,5

3.2.4 CrtpykTypa yCclIOBHOTO 0003HauYeHUs TpaHC(HOPMATOPOB IPUBEICHA B IIPHU-

JIO)KEHUU A.

3.2.5 PacueTHble 3HaYEHUSI HOMUHAIBHOW MPEAEIbHON KPATHOCTH BTOPUYHBIX
0OMOTOK JIJIs1 3aIIUTHI B 3aBUCUMOCTH OT HOMHUHAJILHOM BTOPUYHOM HAarpy3KH MpUBee-

HbI B ITPHUJIOKCHHUHU b.

3.3  VYcrpoiicTBO

3.3.1 TpauchopmaTopsl BHIIOIHEHBI B BUI€ OOPHON KOHCTPYKIMU. Tpancdop-
MaTOpbI COJIEpKaT MAarHUTOMPOBO/IbI, IEPBUYHYIO U BTOPUUYHBIE OOMOTKHU.

Kaxxnast BropruHasi 0OMOTKa HAXOJUTCSl HA CBOEM MarHUTOIIPOBO/IE.

3.3.2 JIns nByXOoOMOTOYHBIX UCIOJHEHUHN TpaHCPOPMATOPOB 0OMOTKA, MPETHA-
3HAYCHHAS JIJIs1 U3MEPEHUS U ydeTa JIeKTpodHeprun, o6o3Havaercst Nel; oOMoTKa 1y1st
MUTAHUS [[eTIeH 3aIUThl, aBTOMATHKH, CUTHATIM3AauK U yrpasiaeHus - No2. [Ipu ucmos-
Henuu TparnchopmaropoB SP(10P)/5P(10P) o6e BTopryuHbIE OOMOTKH TIPEIHA3HAYCHBI
JUTST 3QIUTHI.

J171st TpexOOMOTOUHBIX UCTIOJTHEHUH TpaHcHopMaTOpoB 0OMOTKA,

MpeIHa3HAYCHHAS I U3MEPCHHS B yUeTa dJIEKTPOIHEepruu, ooo3Hadaetcst Nel;

9
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OOMOTKHM /JIs1 TUTaHUS LIETIEN 3alUThl, aBTOMAaTUKH, CUTHAIM3ALUHU U yIpaBieHus - Ne2

u Ne3.

JI71s1 9eThIpex0OMOTOYHBIX HCTIOTHEHUN TPAaHC(POPMATOPOB OOMOTKA,
npeHa3HaYeHHAas JJI1 U3MEPEHUS U yUeTa dJIEKTPO3Hepruu, ooo3zHayaercs Nel;
O0OMOTKH JJIsl TUTaHUA LIETIeH 3alUThl, aBTOMATHUKU, CUTHAIM3AIMH U YIIPABICHUS -
No2, No3 u No4.,

3.3.3 Ilpu 3akaze TpaHCcPOpPMATOPOB C HECTAHAAPTHHIM HAOOPOM KATYIIEK IO
KJlaccaM TOYHOCTH, Ha3Haue€Hue OOMOTOK yKa3aHO B IAclopTe Ha M3Jeiue M Ha Taod-
JIMYKE TEXHUYECKUX JAHHBIX.

3.3.4 TlepBuuHas U BTOPUYHBbIE OOMOTKH TpaHCHOPMATOPOB 3aTUTHI SIMOKCHIHBIM
KOMIIAyHJIOM, YTO OOECIEYUBAET 3JCKTPUUECKYI0 M3O0JSLHUI0O U 3aIlUTy OOMOTOK OT
MPOHUKHOBEHUS BJIarM U MEXaHUYECKUX TTOBPEKICHUH.

3.3.5 Jlns kpemienus TpancopmMaropa B ITUTOM OJIOKE HA OMOPHOM MOBEPXHOCTH
UMEIOTCSl BTYJKU € pe3b00BbIMH oTBepcTusamu: 4 BTyiku B TOJI-10-9.1(2-8)-2; 6 BTy-
jok B TOJI-10-9.1(2-8)-3; 8 Brynok B TOJI-10-9.1(2-8)-4.

3.3.6 BbIBOABI BTOPUYHBIX OOMOTOK PACIIONOKEHBI B HUKHEHN YacTu TpaHchopma-
TopoB. Y TpanchopmaropoB Toka TOJI-10-9.1(3,5,7)-2(3;4) BEIBOJBI BTOPUYHBIX 0OMO-
TOK BBINIOJTHEHBI JIJISl MOJICOEAMHEHHUsI MPOBOJOB CHU3Y, a y TpaHC(HOPMATOPOB KOH-
ctpykTuBHbIX ucnonHenuit TOJI-10-9.2(4,6,8)-2(3,4) - cBepxy.

3.3.7 T'abaputHble, YCTAaHOBOYHBIE, MPUCOCAUHUTEIBHBIE pa3Mepbl U Macca

TpaHC(hHOPMATOPOB MPUBEICHBI B TIPIIIOKEHUH B.
3.4 MapxkupoBka

3.4.1 BpiBosbI IEpBUYHON 0OMOTKM 0003HaueHsl JI1 u JI2.

3.4.2 Jlna nByXOOMOTOYHBIX MCHOJHEHHUH TpaHC(HOPMATOPOB BHIBOIbI BTOPUUHON
o0MoOTKH 111 u3Mepenuit oobo3navarorcss 1M1 u 112, oOmotku ans 3ammtel - 211 u
2N2.

3.4.3 Jlnsa TpexoOMOTOYHBIX HCIIOJHEHUH TpaHC(HOPMATOPOB BHIBOJbI BTOPUUHON
00MOTKH 17151 u3MepeHuit ooo3Havarorest 111 u 112, BbIBOABI BTOPUYHBIX OOMOTOK JJIsI

samuthl - 211 u 212, 311 u 312.

10



ITT.671 213.023 PO
3.4.4 ]JIns 4eThlpexOOMOTOYHBIX HMCIHOJHEHUH TpaHCPOPMATOPOB BBIBOJABI BTO-

pyUyHOM OOMOTKH 1)1 u3MepeHuii o6o3navarotcs 1M1 u 112, BBIBOJBI BTOPUYHBIX 00-
MOTOK 7715 3amuThl - 211 u 212, 311 u 312, 411 u 4112.
3.4.5 Ha tpancdopmaTopax umeeTcs TabIMYKa TEXHUYECKUX JAHHBIX C MPeay-

IpeKIaroIe HAAMUChIO O HAPSDKEHUU Ha PA30MKHYTBIX BTOPUYHBIX OOMOTKAX.

4 Oxcmuyaranusi TpaicopmaTopos

4.1 TloaroroBka TpaHC(OPMATOPOB K IKCILTyaTaLIUU

4.1.1 IlIpu ycranoBke TpanchpopmaropoB B KPY nomxHbI ObITH IPOBEACHBI:

- ylaJeHHe KOHCEpPBUPYIOLIEH CMa3KM U OYMCTKAa TpaHcpopMmaTopa OT IbUIM U
IPSA3U CyXOM BETOIIBIO, HE OCTABJSAIOLICH BOPCA WJIM CMOYECHHOM B yaWT - CIIUPUTE
I'OCT 3134;

- BHEIIHHUA OCMOTp ISl POBEPKU OTCYTCTBUS TPEIIMH U CKOJIOB M30JSLUU, KOP-
PO3MH HA METAJUIMYECKUX JETAISX.

4.1.2 Ilpu pa3memnienun tpanchopmatopoB B KPY, paccrosinue Mexay ocsimu co-
ceHUX (a3 AOIKHO cOcTaBiATh He MeHee 200 MM, OHO MOXET ObITh YMEHBIIEHO 10
180 MM mpu IpUMEHEHUU U3OISLUUMOHHBIX NEPETOPOJOK U3 CTEKIOTEKCTOJIUTA TOJIIIU-
HOU HEe MeHee 4 MM.

4.1.3 [domxHbl ObITh MPOBEAEHBI UCTBITAHUS B 00BEME, YCTAHOBJICHHOM MpE-
npustuem-usrorosureneM KPY n HopmatuBHOM nokymenTanuen Ha KPY.

Mertobl ucnibiTaHui TpaHchopMaTopoB J0KHBI cooTBeTcTBOBaTH ' OCT 7746.

[Ipu ucneiTanusax tpaHchopmaTopoB, 10 yctaHoBku B KPY wmnm B ero cocrase,
JOIYCKAeTCsl  OJHOKPAaTHOE MCIHBITAHME OJIEKTPUYECKOW IIPOYHOCTH  H3OJILHHU
TpaHC(HOPMATOPOB HANIPSHKEHUEM IIPOMBIIIIEHHON 4acToThl 42 KB B TeueHue 1 MuH.

B ocranbHbBIX Cllydasx MCOBITATEIbHOE HAMPSHKEHHUE MEPBUYHON OOMOTKHU JTOJIKHO
cocTaBisATh 37,8 kB npu BeIAEpKKE BPEMEHU - | MUH.

4.1.4 TInomOupoBaHHE BHIBOJIOB BTOPUYHON HM3MEPUTEIHHOW OOMOTKH MPOHU3BO-
JUTCSI TIOCJIE MOHTa)Ka BTOPUYHBIX COETMHEHUHN YITOJIHOMOUYEHHOM Ha 3TO CIIYXO00ii.

4.1.5 VYcunue npu 3akpyuyuBaHuUU OOJNTOB BO BTYJIKM Ha ONOPHOM IOBEPXHOCTH

TOJDKHO OBITh (25£3) H-M., B oTBepcTHSI TepBUYHON 0OOMOTKH - (45+2) H-m.
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4.2  DKcIulyaTalMOHHbIE OTPAHUYEHUS

4.2.1 DkcrmutyaTarus TpaHCGOPMATOPOB JT0HKHA MPOU3BOIUTHCS B COOTBETCTBUU
¢ «lIpaBruamMu yCTpOMCTBA DIIEKTPOYCTAHOBOK», «lIpaBriiaMu TEXHUYECKON IKCILTYya-
TaIUH JEKTPOYCTAHOBOK NoTpeduteneit», «[IpaBunamMu TexHuuecKoil 3KCITyaTaluu
AJIEKTPUYECKUX CTAaHUMM U ceTer Poccurickont denepanumny.

4.2.2 Haubonbliee pabouee HanpsHKEHUE, BTOPUUHBIE HATPY3KU U TOKH KOPOTKO-
ro 3aMbIKaHUS HE JOJIKHBI ITPEBBIIATh 3HAYEHU, YKa3aHHbIX B 3.2.1.

HaubGonbimmii pabounii TOK He JOJKEH MPEBBIIIATh 3HAYCHUN, YKa3aHHBIX B 3.2.2.

4.2.3 JlomyckaeTcs KpaTKOBpEeMEHHOE, He 0osiee 2 4acoB B HEJEIIO, MOBBIIICHHE
nepBUYHOTO ToKa Ha 20 % MO OTHOIIEHUIO K HAUOOJBIIIEMY paboueMy TOKY.

4.2.4 KauecTBo 371€KTpOIHEPTUH JIOJDKHO COOTBETCTBOBATh TpeboBanusm ['OCT 32144.

S Ilosepka Tpancpopmaropos

5.1 Tpanchopmaropel TOka mnoBepsitorcs B coorBerctBUuU ¢ ['OCT 8.217.

WuTepBan mexay nosepkamu 16 jer.

6 Texnuueckoe 00Cay:KUBaAHHE

6.1 Ilpu TexHUYECKOM OOCITYKUBAHUH MMPOBOJATCS CICAYIOIINE PaOOTHI:

- OYHCTKa TPAaHC(POPMATOPOB OT MbLIU U TPS3H;

- BHEIIHUA OCMOTpP TpaHCHOPMATOPOB ISl TPOBEPKU OTCYTCTBHSI HA MOBEPXHO-
CTHU W30JIALIUU TPELIUH U CKOJIOB;

- MpOBEpKa KperieHUs: TpPaHCPOPMATOPOB;

- MPOBEPKA HAJEKHOCTU KOHTAKTHBIX COCIMHEHHI;

- UCIBITaHUs, 0O0BEM WU HOPMBbI KOTOpbIX ycTaHoBieHol PJ[ 34.45-51-300-97,

CTO 34.01-23.1-001-2017.

Meroapl wucnbITaHMM - B COOTBETCTBUM ¢ «lIpaBunamm TexXHUYECKON
DKCIUTYaTallMu AJIEKTPUYECKUX CTAaHUUM U cereid PO» M ¢ ydyeToM IONMOIHUTEIbHBIX
yKa3aHui HacTosiero PO.

6.2 PaboThl MO TEXHUYECKOMY OOCITY)XMBaHHIO CJEAYyeT MPOBOIAUTH B CPOKHU,
YCTaHOBJICHHBIE JISl YCTPOUCTB, B KOTOPOM IKCILTYyaTUPYIOTCS TpaHC(HOPMATOPBI.

6.3  YkazaHus U PEKOMEHJALMH [0 METOJAM MPOBEICHUS UCIBITAHUN U OLICHKE
UX PE3yJbTATOB:

- I[Py NPOBEICHUM HUCIBITAHUN SJEKTPUUECKON NMPOYHOCTU HU3OJIALMU IEPBHUY-
HOM OOMOTKM, HampsDKEHHE MPUKIAIbIBACTCS MEXKIY COCIMHEHHBIMU BBIBOJIAMU O0-

MOTKH U 3aKOPOYCHHBIMHU U 3a3CMJICHHBIMH BBIBOJAMHN BTOPHUYIHBIX O6MOTOK;

12
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- MU UCIBITAHUU U30JSILIUU BTOPUYHBIX OOMOTOK, HalpsyKEHUE PUKIIAbIBACT-

Csl K COEIMHEHHBIM BMECTE BBIBOJAM KaKIOW M3 OOMOTOK IIPHU 3aKOPOUYEHHBIX U 3a3€M-
JICHHBIX BBIBOJIAX JAPYTOl OOMOTKH;

- IpU U3MEPEHUU CONPOTUBIICHUS U30JISILIMM OOMOTOK METAOMMETP IIPUCOEIN-
HSIETCSI TAKUM k€ 00pa30oM, KaK HCTBITATeNbHbIN TpaHCPOPMATOP MPHU UCTIHITAHUH
AIEKTPUYECKON MPOYHOCTHU U30JIALINH;

- U3MEpEHHE TOKAa HAMArHUYMBAHMSI BTOPUUHBIX OOMOTOK JUIsl 3aILIUThI JOJIKHO
MPOU3BOAUTHCS MPU 3HAUCHUIX HANPSIKEHUH, YKa3aHHBIX B Tabnue 4;

- pacyeTHOE 3HaYCHUE HAIPSHKEHUS U CHATHS BOJIBT-aMIIEPHOM XapaKTepu-
CTUKU OOMOTOK JUIsl U3MEPEHUS IPUBEJIEHO B TabnuLe 5;

- 7S U3MEPEeHHsI TOKOB HaMarHW4YMBaHUs K UCTIBITYEeMON BTOPUYHON OOMOTKE,
IPU Pa30MKHYTOM NEPBUYHON LIEMH, PUKJIIAABIBACTCS HAPSHKEHUE, YKa3aHHOE B Ta0-
nunax 4 u 5. [Ipu 5ToM JOIKEH UCTIONIBb30BATHCA BOABTMETP 3(PPEKTUBHBIX 3HAYCHHIA

kjacca TouHocTH 0,5 ¢ BXOAHBIM conpoTuBiieHHeM He MeHee 10 MOwm.

Ta0Omuma 4
PacuetHnoe nanpsixenue™, B,
JUJI1 KOHCTPYKTUBHBIX MCIIOJTHEHUI
HomuHanbHbIi TOJI-10-9.1-2 (9.2-2) TOJI-10-9.1-3 (9.2-3)
MEPBUYHBIN TOK, A TOJI-10-9.5-2 (9.6-2) TOJI-10-9.1-4 (9.2-4)
TOJI-10-9.3-2 (9.4-2) TOJI-10-9.5-3 (9.6-3)
TOJI-10-9.7-2 (9.8-2) TOJI-10-9.5-4 (9.6-4)
5-30; 50; 75; 36
100; 150; 300 -
40; 80; 200; 400 38
5-75; 100-300 i 38
80; 400 41
600 38
750; 800 41
1000; 1200 46
1500 50
2000 57
[Tpumeuanwue - * [Ipu HOMHUHATBHON BTOpHYHOM Harpyske 15 B-A.
Tabmura 5
HomunanbHbIN
. Knacc Tounoctu PacuetHoe HanpskeHue, B
MIEPBUYHBIN TOK, A
5-2000 0,2S; 0,2; 0,5S; 0,5 4.5

13
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3HAaYCHMS UCTIBITATEIbHBIX HAIPSKEHUM JUIS IPOBEACHUS UCIIBITAHNUI dJIEKTpUYe-

CKOW IIPOYHOCTH U3O0JISILIMY MIEPBUYHON M BTOPUYHBIX OOMOTOK, COIIPOTUBIIEHUS U30JILUU
00OMOTOK M U3MEPEHHBIE 3HAYCHHSI TOKOB HAMarHUMYMBAHUS BTOPUYHBIX OOMOTOK IIPU
HalpsHKEHUSIX, IPUBEACHHBIX B Ta0UIaxX 4 1 6, yKa3pIBatOTCs B ACIIOPTE HA U3/IEITHE.

6.4 Tpanchopmaropsl HepeMOHTONPUToAHBI. [Ipy HECOOTBETCTBUM TEXHUYE-
CKHX MapaMeTpoB TpaHchopmaTopoB HacTosAeMy PO, TpanchopmaTopsl HEOOXOUMO

3aMEHUTB.
7 TpeOoBaHHNs K NOATOTOBKE MEPCOHAJIA

7.1  Ilpu ycranoBke TpanchopmatopoB B KPY paboTbl 10KHBI TPOBOAUTHCS
1oJ1 pykoBoACTBOM U HaOmogeHueM UTP pabounmu, 00ydeHHBIMU BBITIOJIHEHUIO He-
00XOUMBIX OTepaluii 1 UMEIOUTMMH KBATH(PUKAIIMOHHBIN pa3psj He HUXKeE 3.

7.2 Ilpu TeXHUYECKOM OOCITYKHUBAHUH TPaHC(HOPMATOPOB U MPOBEICHUU UCTIbI-
TaHUM pabOThI JOKHBI TPOBOAUTHCS OOYUESHHBIM MEPCOHAIOM, TPOLIEAIINUM CIIEIIH-
IBHYIO ITOATOTOBKY U CTQKUPOBKY U JONMYILIEHHBIE K IPOBEACHUIO UCIIBITAHUM B JIE€H-
CTBYIOILIEH 3JIEKTPOYCTAHOBKE.

Bpurana, npoBoasias TexHudeckoe 00CIyKUBaHUE U UCTIBITAHHUE, JOJDKHA
COCTOATh HE MEHEE YEM U3 JIBYX YEJIOBEK, U3 KOTOPHIX MPOU3BOIUTEL padOT I0JKEH
UMETh KBAJTU(PUKALMOHHYIO TPYIITY O 3JIeKTpobe3onacHocTu He Hibke [V, a

ocTaJbHbIC WIEHBI Opuraasl - He Hike [11.
8 V¥Ymnakoska. XpaHnenue

8.1 TpauchopmaTopbl OTHPABIAIOTCA C IPEANPUITUS - U3TOTOBUTENS B TAPHBIX
AIMKAX WM KOHTeHHepax.

8.2 o ycranoBku B KPY TpanchopmaTopsl JOIKHBI XpPAaHUTHCS B YCIOBUSIX,
cooTBeTCTBYIOIMX ycinoBusM xpaHeHus 5 'OCT 15150.

8.3  Ilpu xpanenuu tpanchopmaTopoB 06€3 Tapbl JOHKHBI OBITh PUHSATHI MEPbI
IIPOTUB BO3MOKHBIX MTOBPEKICHHIA.

8.4  Cpok 3ammThl TpaHCPOPMATOPOB KOHCEPBAIIMOHHON CMa3KOW, HAHECEHHON
Ha IPEANPUATUN - U3TOTOBUTENE, COCTABIIECT TPH roja.

Cpok ucuucnsercs ot JaThl KOHCEPBAllUY, YKa3aHHOM B MAaCMOPTE Ha U3/IETIHE.

Ilo nucreuenun YKa3aHHOI'O CpOKa MCTAJNIMYCCKUC YaCTH IIOJJICKAT
14
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IIEPEKOHCEPBALMY C MPEIBAPUTEIBHBIM YAAICHUEM CTAPON KOHCEPBALMOHHON CMAa3KHU.

Koncepganuto npoBoauts o 'OCT 9.014 koHcepBanrionHsiM maciaom K-17
['OCT 10877 wnu npyrum meroaom u3 npeaycmorpensbix ['OCT 23216.

9 TpauncnoprupoBanue

9.1 TpaucnoptupoBaHue TpaHCcHPOPMATOPOB BO3ZMOMKHO JIFOOBIM 3aKPBITHIM BHU-
JIOM TpaHcnopTa B ycnoBusix TpancnoptupoBanus XK cornacuo 'OCT 23216.

9.2 JlomyckaeTcsl TpaHCIOPTUPOBaHKUE TpaHCHOpMATOpOB O€3 UHAUBUAYATHHON
YIaKOBKM B KOHTEHHEpaX W 3aKpBITHIX aBTOMammHax. [Ipum 3ToM TpanchopmaTops
JOJKHBI OBITh KECTKO 3aKpEIJICHBI JEPEBIHHBIMU OpyCKaMU, WJIA C TIOMOUIBIO APYTHX
CPENICTB Ha MECTE YCTAaHOBKHU C 3a30poM He MeHee 10 MM Mexay TpaHchopmaTopamu.

9.3 TpaHcnopTUpOBaHUE B caMOJe€Tax JOJKHO MPOBOAUTHCA B OTAIIMBAEMbIX
FePMETU3UPOBAHHBIX OTCEKaX.

9.4 Tlorpysky, TOCTaBKy M BBITPY3KY TPaHC(POPMATOPOB PEKOMEHIYETCS MPOMU3-
BOJUTH C YKPYIHEHUEM I'PY30BBIX MECT — B TPAHCIOPTHBIX makeTax. st makeTupoBa-
HUS TPUMEHSATH AepeBaHHbIE ToAn0HbI 1o ['OCT 33757.

9.5 Knmmartnueckue (HakTopbl IpH TPAHCIIOPTHPOBAHUU JTOJDKHBI COOTBETCTBO-
BatTh ycinoBusaM xpanenus S 'OCT 15150.

9.6 Ilpu TpaHCTOPTUPOBAHHWH JOJKHBI OBITH MPUHSATHI MEPHI MMPOTUB BO3MOXK-
HBIX ITOBPEKICHUM.

9.7 ns moabema W mepeMelleHus] TpaHCPOPMATOPOB UCMOIb30BATH PE3HOOBBIC
otBepcTus M 12 B BhIBOJIaX TIEpBUYHON 0OMOTKH (TipriiokeHue B), BBepHYB B HUX, pE/-

BaputenbHO, ppIM-0051TEI [[OCT 4751. PeiM-00J1THI B KOMIUIEKT MTOCTABKU HE BXOJIAT.

10 Yruauszauus

10.1 TIlpu TpaHCcOpTUPOBAaHHM, XPAHEHUH, SKCILTyaTalluH, UCTIBITAHUU U YTHIIH-
3aluu TpaHchopMaToOphl He MPEACTABISIOT Bpeaa ISl OKPYKAroIiel Cpebl U 310POBbsI
YesioBeKa.

10.2 Tlocne okoOHYaHHUSA CPOKa CIYX OBl TpaHC(HOPMATOPHI MOJICKAT CIUCAHUIO U
YTUIU3aLUY.

10.3 TIlpu yTunu3anuu JOKHBI ObITH BBIITOJHEHBI CIIEAYIONINE PEKOMEHIAINH:

- METaJUIMYeCKHEe COCTaBHBIC YacTU TpaHCHOPMATOPOB (MEIb, CTajb DIEKTPO-
TEXHUYECKasi ¥ KOHCTPYKIIMOHHAs), BICBOOOKICHHBIE MEXaHUYECKUM ITyTEeM, JOJKHBI
OBITh CIaHbl HAa IPEINPUITHS 110 IEpEePaOOTKE LIBETHBIX U YEPHBIX METAIJIOB;

- (¢parMeHThl JUTOW HM30JIALMHU, KAPTOH M APYTrUe HU30JSLUUOHHBIE MaTepUabl

JOJI’KHBI OBITH OTIIPABJICHBI Ha ITOJINTOH TBEPAbIX OBITOBBIX O0TXOO0B.
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[Tpunoxenue A
(obs13aTenbHOE)

Crpykrypa ycioBHoro o6o3HaueHus tpancpopmaropos TOJI - 10 -9

9

X

X

X/ X/ X/ X

X /X X X

Kareropus pazmenienust
o ['OCT 15150

Knmumatnueckoe ucnoiaHeHue
o 'OCT 15150

Homunanbnbii
BTOPUYHBIN TOK, A

Homunanbabii
TIEPBUYHBIN TOK, A

Knacc Tounoctu ooM. Ne 4

Knacc Tounoct 00M. No 3

Knacc Tounoct 00M. No 2

Knacc Tounoctu 00M. No 1

KonuuecTBo BTOPHYHBIX
0OMOTOK, IT. (2, 3 nu 4)

KoHCTpyKTHBHOE UCTIOJTHEHHE
B COOTBETCTBUHU ¢ Tabauuen A.1l

Howmep pazpaboTku - 9

HomuuanpeHOe HanpsikeHue, kKB

C nuroit n3oaanuen

OnopHbIi

Tpanchopmarop Toka
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L1

Taomuma A.1

OkoHYaHME TPUIOXKEHUS A

KOHCTPYKTI/IBHOC HCIIOJTHCHHUEC B COOTBCTCTBUU
C pacCIiOJOXCHUEM BbIBOJOB BTOPUYHBIX 0OMOTOK

Ha ONIOPHOU

HE Ha OMOPHOMN

3HayeHne

IOBEPXHOCTHU MOBEPXHOCTHU
1 2 0a30Boe KOHCTPYKTHBHOE HCIIOJHEHHE
3 4 MOBLIICHHbIC 3HAYCHHS TOKOB Telfu)MquCKoﬁ u
AJIEKTPOIMHAMUYECKON CTOMKOCTH
5 6 riuOKHe BHIBO/IbI BTOPUYHBIX O0OMOTOK
7 2 ru0Kre BBIBO/IbI BTOPUYHBIX OOMOTOK M MOBBIIICHHBIE 3HAYEHNS TOKOB

TEPMUAYECKOMN U JICKTPOJIMHAMUYECKON CTOUKOCTH

€d €C0°CIT 1LY Id1



IIT.671 213.023 PO

[Tpunoxenune b
(cipaBOYHOE)
PacueTHbIe 3HaUEHNSI HOMUHAIBHOMN TIPEACIIBHON KPATHOCTH BTOPUYHBIX OOMOTOK
JUTS 3aIUTHI B 3aBUCUMOCTH OT HOMHHAJIBHOM BTOPUYHOM HArpy3Ku
B kiaccax Tounoctu SP u 10P

Ta6muma b.1
Homunanbnas
T BTOPHUYHAS 3 5110|1520 | 30| 40 | 50
UTI TPaHC-
Harpyska, B-A
dbopmaropa
Koapdpunuent
HomunanrHas mpeaciibHas KpaTHOCTDb
TpaHnchopmaluu
TOJ-10-9.1-2 (9.2-2) | (5-30)/5; 50/5;5 75/5;
TOML109.52 (962 | 100/5; 150/5; 300/5 | 27 | 21 | 13 | 1017515514 13,5
TOJI-10-9.3-2 (9.4-2) 40/5; 80/5;
TOJI-10-9.7-2 (9.8-2) 200/5. 400/5: 25 120 | 13| 10 [ 7555 | 4 |35
TOJI-10-9.1-3 (9.2-3) 5-75)/5;
TOJI-10-9.1-4 (9.2-4) (1(00_3())0)/5 24 119,51 13 | 10 | 8 | 55| 4 |35
TOJI-10-9.5-3 (9.6-3)
TOJI-10-9.5-4 (9.6-4) 80/5;400/5 26 (21,5 15 10 9 7 5,5 14,5
TOJI-10-9.1-2 (9.2-2) 600/5 24 119,5| 13 | 10 8 | 55| 4 | 3,5
TOJI-10-9.5-2 (9.6-2) 750/5 25 | 21 | 15 | 10 9 65| 5 4
TON10-9.1-3 (9.2-3) 800/5 26 |21,5| 15 | 10 9 7 155145
TOIL10.9.14 (924 1000/5 27 1231710 9[8[ 7 [55
1200/5 27 | 24 | 18 | 10 9 | 85| 8 6
TOJI-10-9.5-3 (9.6-3) 1500/5 13 | 16 12 | 10 8 6 5 4
TOJI-10-9.5-4 (9.6-4) 2000/5 1310 9 [75] 6 5
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[Tpunoxenue B

(obs13aTenbHOR)
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