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Hacrosimiee pykoBozcTBO no 3kcruryataunu (PD) comepxut cBeaeHus 0 Ha3Hade-

HUU, KOHCTPYKINH, XapakTepucTukax Tpancopmaropos toka TOJI-110 III (B manbHeii-
IIEM HMMEHYEMbIE «TpaHCPOPMATOPBD»), H3rOTABIMBAEMBIX [UIsl BHYTPUPOCCUHCKUX

IMOCTAaBOK, 1 YKa3aHusI, H€O6XOI[I/IMBIC JJIIsA HpaBHHBHOﬁ HX 3KCIUTyaTallhuu.

1 HopmaTuBHBIE CCHLIIKH

1.1 B HacrosimieM pyKOBOJCTBE MO 3KCIUTyaTalldd MCIOJIb30BAHbI CCHUIKU Ha Clie-
IYIOIINE CTaHAPThI:

I'OCT 8.217-2024 I'CH. TpancdopmaTopsl Toka. MeToanKa MOBEPKHU.

I'OCT 1516.3-96 DnexktpoobopyaoBaHUE MEPEMEHHOIO TOKa Ha HAMPSXKEHUS OT
1 o 750 xkB. TpeGoBaHuUs K 3JIEKTPUUECKON TPOYHOCTH U3OJIAIIUU

I'OCT 3134-78 Yaut-ciuput. TeXHUYECKUE YCIOBHS

I'OCT 7746-2015 Tpauchopmaropsl Toka. OOIIME TEXHUYECKUE YCTOBUS

I'OCT 8865-93 Cucrtemsl snekTpuueckoil nzonsaunn. OneHKa HarpeBOCTOMKOCTH U
KJ1accuuKanus

I'OCT 9920-89 DnekTpOoyCTaHOBKH IMEPEMEHHOTO TOKA HA HaNpsHKEHHE OT 3 710
750 kB. JlnnHa nyTH YT€YKH BHEIIHEW U30JISIIUN

I'OCT 10434-82 CoenuHenusi KOHTakTHbIEe nekTpuueckue. Knaccuduxamusa. O6-
I[1E TEXHUYECKHE TPEOOBAHMUS.

I'OCT 10877-76 Macno koncepBanrionnoe K-17. Texaudeckue TpeGoBaHus

I'OCT 15150-69 Marunsbl, mpuOOpsI U Ipyrue TeXHUUeckue usaenus. Mcnomnenus
JUTSL PA3JIMUHBIX KIMMATH4YeCKUX pailoHoB. KaTeropuu, ycnoBus SKCIUTyaTaluu, XpaHEHUS
Y TPAHCIIOPTUPOBAHUS B YaCTH BO3JICUCTBUS KIMMATUYECKUX (PaKTOPOB BHEIIHEN CpeIbl

I'OCT 15543.1-89 U3znenus 31€KTPOTEXHUYECKHE U JPYTUE TEXHUUYECKUE U3ICITUSL.
OO6mue TpeOOBaHMS B YAaCTU CTOMKOCTH K KJIMMATHYECKUM BHEIIHUM BO3EHCTBYIOIUM
(dakTopam

I'OCT 21130-75 Wznenust 3AEKTPOTEXHUYECKUE. 3aKUMbl 3a3€MJISIONIME U 3HAKH
3a3emiieHHs. KOHCTpyKIHS U pa3Mepbl

I'OCT 23216-78 Uznenus snekrporexHuueckue. OOume TpedoBaHusl K XpaHEHUIO,
TPAHCTIOPTUPOBAHUIO, BDEMEHHOW MPOTUBOKOPPO3UOHHOM 3aIIUTE U YITAKOBKE

I'OCT 28779-90 Matepuaibl 3JI€KTPOU30JISIIUOHHBIE TBEPAbIE. MeToIbl onpeene-

HHA BOCINIAMECHACMOCTH I10 B03)1€I>'ICTBH€M HCTOYHHKA 3aKUT'aHUA
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I'OCT 28856-90 MN30asTOpBHI JUHEHHBIC MOIABECHBIE CTEPKHEBBIE MOJUMEPHBIE.
OO61re TeEXHUYECKUE YCIOBUS

I'OCT 30631-99 O6mue TpeOGoBaHUs K MallMHaAM, TprUOOpaM U IPYruM TeXHUYE-
CKUM M3JENHSIM B YaCTU CTOMKOCTU K MEXaHWYECKHMM BHEIIHUM BO3JIECUCTBYIOMUM (ak-
TOpaM MpHU SKCILTyaTaluu

I'OCT 32144-2013 Onekrpuueckass 3Hepruss. COBMECTUMOCTh TEXHHUYECKHX
CPEICTB IeKTpoMarHuTHas. Hopmbl kadecTBa 3J€KTPUUECKON SHEPTUN B CUCTEMAX 3JIEK-
TpOCHAOKEHUS 00IIIeT0 Ha3HAYCHUS

I'OCT CISPR 11-2017 DnextpomarHutHas coBMeCTUMOCTb. O0opyaoBaHUE MpoO-
MBIIUIEHHOE, HAYYHOE, MEIUIIMHCKOE. XapaKTepUCTUKU PaMOYaCTOTHBIX moMex. HopMebl
Y METOJIbl U3MEPEHHUIA.

PJ1 34.45-51-300-97 O6beM 1 HOPMBI UCTIBITAHUHN AIIEKTPOOOOPYTIOBAHUS

CTO 34.01-23.1-001-2017 O6BbeM 1 HOPMBI UCIBITAHUN 3ITEKTPOOOOPYIOBAHUS

[IpaBuna TEXHUYECKOM SKCIUTyaTalluy 3JICKTPUYECKHX CTaHIMN U cererl Poccuii-
ckou denepannu

[IpaBunma 1no  oxpaHe TpyJa OpH  DKCIUTyaTallkd  3JIEKTPOYCTAHOBOK
(ot 15.12.2021 1. Ne 903n).

[TpaBuiia TEXHUUYECKOM IKCILTyaTallUU AJIEKTPOYCTAHOBOK MOTPEOUTENEH.

[TpaBuna ycTpoiicTBa 31€KTpOycTaHOBOK. CellbMO€ U3JaHuE.

2 TpeOoBaHusi 6€30MIACHOCTH

2.1 Tlpu mpoBeneHUU BcexX padOT JIOJKHBI BBIMIOJHATHCS MpaBujla TEXHUKU Oe3-
OMAaCHOCTH, ACHCTBYIOIINE HA MPEIIPUITHH, SKCIUTyaTUPYIOIIEM TpaHcphopmaTop.

[Ipy MOAroTOBKE K AKCILTyaTallMM M MPOBEACHUM TEXHUYECKOTO OOCIYyKMBaHUS
(2TEKTPUYECKUX UCTBITAHUM U JIPYTUX paboT) JOJKHBI BRIMONHATECSA «[IpaBuna ycrpoii-
CTBa 3JIEKTPOYCTAHOBOK», «IIpaBmiia mo oxpaHe Tpyaa IpH 3KCILTyaTallMK 3JIEKTPOyCTa-
HOBOK» M «lIpaBuna TEXHUYECKOM OSKCIUIyaTalMd OJJIEKTPUYECKUX CTAHIUMA U CETEU
Poccuiickoit henepanum».

2.2 TpeboBanus 6e30omacHOCTH Tpu oBepke TpaHnchopmatopos — o 'OCT 8.217.

2.3 BHUMAHHUE! TPAHC®OPMATOPHI HNOJDKHBI BbIThb 3A3EMIJIEHBI
IIYTEM COEAMHEHMA KOHTYPA 3A3EMIJIEHUA C BBIBOJAOM 3A3EMJIEHUA
JINTOT'O BJIOKA 1 BFOJITOM 3A3EMJIEHUS HA OTIOPHOM ITJIUTE.
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2.4 BHUMAHMUE! 11PN OKCIUIYATALMN TPAHCOOPMATOPOB HEOB-

XOANMO HCKIIIOYNUTH PASMBIKAHUE BTOPUYHBIX OBMOTOK! Heucnonb3y-
eMble B TPOIIeCCe IKCIUTyaTallii BTOPUYHbIE OOMOTKH HEOOXOIUMO 3aMKHYTh HAaKOPOTKO
METHBIM IIPOBOJIOM CEUCHHEM He MeHee 4 MM~ WIIM Ha Harpy3Ky He MeHee HOMHHAJIBHOIL.
Ecnu B mpouecce sKcrlyaTaluyu HE HCIONB3YIOTCS 0ojiee OJHOM BTOPUYHON OOMOTKH,
3aMBIKaTh U 3a3€MJISITh T OOMOTKH OTJIEJIBbHO.

2.5 Tlpu TpaHCHOPTHPOBAHUHU TPaHCPOPMATOPOB HEOOXOAUMO COOJIIOIATH MEPHI
HPEAOCTOPOKHOCTH, NMPUMEHSIEMbIE MPU TPAHCHOPTHPOBKE KPYMHOTAOAPUTHBIX T'PY30B.
[TonveMm TpaHCPOPMATOPOB ClIeAyET MPOU3BOAUTEH 0€3 PHIBKOB U TOTYKOB C COXPaHEHUEM
BEPTUKAJIBHOTO MOJIOKEHUS U COOJII0IEHNEM Mep O€30MaCHOCTH.

2.6 BHUMAHHUE! ITPON3BOJACTBO PABOT HA TPAHCO®OPMATOPAX BE3
CHATUS HATIPSDKEHU S C IIEPBUYHOM OBMOTKM HE JIOITYCKAETCHSL.

3 Onucanne u padora TpancgopmMaTopoB

3.1 Haznauenue TpanchopMaTopoB

3.1.1 Tpanchopmaropsl npeaHa3HAYEHBI IS MEpeladyd CUTHAJa U3MEPUTEIHHOU
uHdopmaruu npudopam U3MepeHus, yCTPONUCTBAM 3allUThl, aBTOMATHUKU, CUTHAIU3AIIUU U
YIIPABJIEHUS B JJIEKTPUUECKHUX LEMSIX MEepeMEHHOro Toka yactorod 50 'l Ha HOMUHAIIB-
Hoe Hanpsikenne 110 xB.

3.1.2 TpanchopmaTopbl npeaHa3HAYEHBI JJII HApYKHOW YCTAaHOBKU B OTKPBITHIX
pactpenyctpoiictBax (OPY).

3.1.3 TpanchopmaTopbl UMEIOT KIMMaTHYeCKoe HcmojHeHne «YXJI» kareropuu
pasmemienua | mo 'OCT 15150 u mpenHasHayeHbl I DKCILUIyaTallMM B CIIEIYIOIINX
YCIIOBHSIX:

- BBICOTa YCTAHOBKHU HaJ ypoBHEM Mops - He 6osee 1000 m;

- TeMIepaTypa OKPYXKarloIlero Bo3ayXa MpH 3KCIuTyaTanuu oT mMuHyc 60 °C 1o
mwoc 50 °C;

- OTHOCHUTEJIbHAs BIAXXHOCTh, aBieHne Bo3ayxa coriacHo ['OCT 15543.1;

- OKpYyXaroliasi cpe/ia HeB3phIBOONACHAsA, HE COoJiep Kallasi MbLUIA, arPECCUBHBIX r'a-

30B U IIApOB B KOHOCHTpAUOWAX, Pa3spymIarOInuX IOKPBITHUA, MCTAJJIbI W H30JIAIHIO.
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Atmocdepa tama Il mo 'OCT 15150. Crenens 3arps3uenus armocdepsl coriacHo «IIpa-
BUJI YCTPOMCTBA ANEKTPOYCTaHOBOK» - 3C3 1is TpaHchOpMaToOpoB ¢ KaTErOpHeH JITHHbBI
nytu yreuku Il mo T'OCT 9920 (V C3A no I'OCT 28856);

- Tpymna YCJIOBHM JKCIUTyaTallud B YacTHU BO3JEHUCTBUS MEXaHMYECKHX (DaKTOpOB
M13 no I'OCT 30631;

- TpaHchOpMaTOphl PaCCUUTAHBl HA CYMMAapHYI0 MEXaHHUYECKYIO HAarpy3Ky OT BET-
pa co ckopocThio 40 m/c, TosoJIeaa ¢ TOMIIMHONW CTEHKH Jibaa 20 MM M OT TSDKEHHUS IIPOBO-
noB He 6osiee 1000 H (100 xI'c);

- pabouee NOJI0KEHUE B MPOCTPAHCTBE — BEPTUKAIBHOE;

- TpaHc(hopMaTopsl MNpPEJHA3HAYEHBI IS 3KCIUTyaTallkhd B 3JIEKTPOYCTAHOBKAX,
[I0JIBEPTalOIIMXCs BO3JCHCTBUIO IPO30BBIX MEPEHANPSKEHUN NPU OOBIYHBIX MEpax rpo3o-
3aIUTHI, © UMEIOT HOPMaJIbHYIO U300 ypoBHA «O0» o 'OCT 1516.3. U3onauus nu-
Tas, kiacca HarpeBoctorkoctu «B» mo 'OCT 8865 u kiacca Bocruamensiemoctu FH (I11N) 1
o I'OCT 28779;

- TpaHc(hOpMaTopsl YIOBJIETBOPSAIOT HOPMaM HWHIYCTPUAIBHBIX PaJHOINIOMEX,
yctanoBieHHbIM B 'OCT CISPR 11, kiacc A, rpynna 1.

3.2 TexHUYECKUE XaPAKTEPUCTUKHU

3.2.1 OcHOBHbBIE TEXHHUYECKUE XapaKTEPUCTUKH MPUBEICHBI B TabuIe 1.
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Tabmuma 1
HomunansHas BTOpHUYHAas HomunanbHas Tpexce—
HOMH_v HOMH_V Harpyska, B-A, npu cos ¢ = 0,8; | ppenenphas Tox oueic- KYHHBINA
Tun Tpancdop- | HanbHBIN | HATBHBIN BTOPHUHOI OOMOTKH 1A KPATHOCTH TpoAMHa- | = TepMH-
Matopa i Hreio HeBBHq- BT(lp - U3MEPEHUS 3aIUTEl | OOMOTKH I MquVCKOH YyecKou
KaTyHICK HBIM TOK, | HbIK TOK, CTOHMKO- o
A A 0,5S; 0,23;' 0,2; 5P 10 3aIUTHI, HE oTH, KA CTOI/IIX)CTI/I,
0,5 0,5S; 0,5 MEHEC K
100 3 - 10 18 6,5
150 10 - 10 20 6
200 20 - 15 20 8
300 30 - 25 20 12
400 30 - 30 20 40* | 16
500 - 30 30 20 20
TngIIj ig%ﬁ;‘ 600 | Smml | - 30 30 20 125 20
750 - 30 30 20 30
800 - 30 30 20 32
1000 - 30 30 20
1200 - 30 30 20 40
1500 - 30 30 20
2000 - 30 30 20
100 3 - 5 20 6,5
150 10 - 5 20 6
200 20 - 10 20 8
300 30 - 15 20 12
400 30 - 20 20 40* | 16
500 - 30 25 20 20
Tt 600 | Sman 1 |- 30 30 20 125 20
750 - 30 30 20 30
800 - 30 30 20 32
1000 - 30 30 20
1200 - 30 30 20 40
1500 - 30 30 20
2000 - 30 30 20
[Ipumeyanus
1 * Tok TepMHYECKOMN CTOMKOCTH yKa3aH MpU BTOPUYHONW OOMOTKE, 3aMKHYTOH Ha HOMHHAJIBbHYIO BTO-
PUYHYIO HarpysKy.

2 Koaddunuent 6e3omnacHocTd mpuOopoB paBeH 10, mpu BTOpUYHON OOMOTKE, 3aMKHYTOH Ha HOMWU-
HaJIbHYIO BTOPUYHYIO HAarpy3Ky.
3 TOJI-110 III-3, TOJI-110 ITI-4 — Tpex u 4eThIpex KaTyIedHble TpPaHCHOPMATOPhI TOKA;

TOJI-110 II-5, TOJI-110 III-6 — naTy 1 mecTy KaTyleyHble TpaHCHOpMaTOPHI TOKA.
4 Tlo TpebOBaHMIO 3aKa3YMKa BO3MOXHO M3TOTOBJIEHHE TPAaHC(HOPMATOPOB C JPYTUMH TEXHUUYECKUMHU
XapaKTepUCTUKAMHU.

3.2.2 PacueTHble 3HAYCHHS] HOMUHAIBHOU MPEETHHOM KPATHOCTU BTOPUYHBIX 00-
MOTOK JJIsl 3aIllMTHI B 3aBUCHUMOCTH OT HOMUHAJIBLHONW BTOPUYHOM HArpy3KH MPHUBEJCHBI B

MPUJIOKEHUU A.
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3.3 YcerpoiicTtBo

3.3.1 TpancdopmaTopsl BBHITIOJHEHBI B BUAE ONOPHOM KOHCTPYKIIMH C OAHOW TeEp-
BUYHOUM M TpeMsl, YEThIPbMs, MATHIO WM IIECThI0O BTOPUYHBIMU OOMOTKaMu. BTopuuHbie
0OMOTKHM HaMOTaHBl Ha TOPOUIATbHBIE MAarHUTONPOBOGI. [lepBudHAs W BTOpUYHBIE 00-
MOTKH 3aJIUThI U30JIALIMOHHBIM KOMIIAYHIO0M, CO3al0IUM MOHOJUTHBIN OJIOK.

3.3.2 BbIBOABI BTOPUYHBIX OOMOTOK M BBIBOJ 3a3€MJICHUS PACIOJIOKEHBI BHHU3Y
TpaHchopMaTopoB. BEIBOIBI BTOPUYHBIX 0OMOTOK 3aKPBITHI 3alTUTHON KPBIIITKOH.

3.3.3 s konctpykTuBHbIX ucnoiaHeHuit I11-3, I1I-4 Bropuunas 0OMOTKa, IIpeIHa3Ha-
YeHHasl JJI11 U3MEPEHUN U yueTa 3JIeKTpodHeprun, ooo3Havaercst Nel, 0OMOTKH 1Jis1 MUTAHUS
LICTICH 3aIUTHI, AaBTOMATUKH, CATHAIA3AIMYU U yripaBieHus - N2, No3 u No4.

s xoHcTpykTuBHBIX ucnonHenuit I1I-5, I11-6 BropudHbie 0OMOTKH, MpeaHA3HAYCH-
HBIE ISl U3MEPEHUI U ydeTa 3JeKTpo3Hepruu, ooo3Havarorcs Nel u No2, oOMOTKH 17151 TTH-
TaHUS LIETIEH 3allUThl, aBTOMATUKH, CUTHAIM3AMU 1 yripaByieHUs - Ne3, No4, No5 1 Nob.

[Ipu 3akaze TpaHcPpopMaTOpPOB ¢ HECTAHJAPTHHIM HAOOPOM OOMOTOK MO Kiaccam
TOYHOCTHU, HA3HAYE€HNE OOMOTOK YKa3aHO B AaCIOPTE HA U3JIETUE U Ha TaOJIMYKE TEXHUYE-
CKHX JIaHHBIX.

3.3.4 B koHCTpyKIMU TpaHCHOPMATOPOB MPETYCMOTPEHBI JeTadu MJis TIIOMOUPO-
BaHUS, MPEHA3HAYEHHBIE JJIS1 MEXAaHUYECKOM 3alIUThl OT HECAHKIIMOHUPOBAHHOTO JOCTY-
Ma K BTOPUYHBIM U3MEPUTEITEHBIM OOMOTKaM.

3.3.5 JIuToil 610K NPUKPEIJIEH K METAJUIMYECKOU IUIUTE, KOTOPAsi UMEET OTBEPCTHS
JUTSL KpeTuieHust TpancopmaTopa Ha MECTE YCTaHOBKH.

3.3.6 Ha mumure TpaHcopMaTOpa MMeeTCs 3HAK 3eMINM «—=» M GONT 3a3eMIICHHS
IUTSl IPUCOEAMHEHMS 3a3€MIISIFOIIIETO IPOBOJHUKA.

3.3.7 Tabnuuka ¢ TEXHUYECKUMH JTaHHBIMU TpaHChOpMaTOpa pacroioKeHa BHUBY
Ha JTUTOM OJIoKe TpaHchopmaTopa.

3.3.8 T'abaputHbie, yCTAaHOBOYHBIC, MPUCOCAMHUTEIILHBIE Pa3Mephl U Macca TpaHC-
(dhopmMaTopoB PUBEACHBI B IPUIOKEHUH b.

3.4 MapkupoBka

3.4.1 MapkupoBKa BBIBOJIOB PACIOJIOKEHA HA JUTOM OJIOKE TpaHCHOPMATOPOB H

BBITIOJTHEHA MPH 3JIMBKE TPaHC(HOPMATOPOB.
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BbIBOJBI TEPBUYHON OOMOTKH MMEIOT MapkupoBKy JI1 u JI2. BeiBoaBI BTOPHUYHBIX
oOMoTok o6o3navatorcs 11U1-112, 2U1-212, 31U1-3U2, 41U1-412, SU1-5U2, 6U1-6112.
BBIBOJI 3a3eMJIEHHS JIATOTO OJIOKA 0603HaYaeTcs 3HakoM «—=» o TOCT 21130.

3.4.2 TpancopmaTopsl UMEIOT TAOJUYKY TEXHUYECKUX JAHHBIX C yYKa3aHUEM OC-

HOBHBIX TEXHMYECKHMX JMJAHHBIX TpaHcpopMmaTopa M MpEeAyHnpekIaroled HaJIuCchio O

HAIIPSKCHUM HA PA30MKHYTBIX BTOPHYHBIX 00OMOTKaX.

4 Jkcmiryaranus TpaHc(hopMaTopoB

4.1 [loaroroBka TpaHcGHOPMATOPOB K IKCILTyaTAIIUH

4.1.1 1o npuOBITHIO HA MECTO YCTAHOBKHU OCYIIECTBUTH Pa3rpy3Ky TpaHC(HOpMATOPOB.

4.1.2 TlonwseM U miepeMelieHre TpaHchopMaropa OCYIIECTBISATh COTJIACHO CXeMaMm
CTPONOBKHM TpaHc(hOopMaTopa, MPUBEACHHBIM B npuioxkeHuu B. Ilpu 3TOM OTKIOHEHUHE
TpaHcopmaTopa OT BEPTHKAJIBHOIO MOJIOKEHUs Oojiee yeM Ha 15° He pomyckaercs.
CrtpomnoBka 3a BbIBOJBI TpaHC(hopMaTopa KaTeropuyecku 3anpemaercs. CTpornbl JOHKHBI
MMETh PE3UHOBOE MOKPBITHE BO N30€kKaHUE MOBPEKIEHUS TpaHCPOopMaTopa.

4.1.3 Ilpu npoBeAeHUH TaKeIaKHBIX pa0dOT MPUHATH MEPBl MPOTUB MOBPEXKICHUS
TpaHcopmaropa.

4.1.4 TpancdopmaTop pacmakoBaTh COTJIaCHO CXEMe, IPUBEICHHOM B IIPHIIOXKE-
HuU B, ¥ MpOBEpUTH KOMIUIEKTHOCTb.

4.1.5 TlporepeTh TIIATEIBHO TpaHCHOPMATOP ISl yHAJEHUs MbUIU, TPSI3U U TO-
BEPXHOCTHOM BJIar.

4.1.6 Yoenutbcst myTeM Hapy»KHOTO OCMOTpa B OTCYTCTBUU MOBPEXKIEHUIN BHIBOJOB
U Kopryca TpaHcdopmaropa.

4.1.7 VI3ameputhb TaHreHC yria JUAJIEKTPUUYECKUX MOTEPh TpaHChHOopMaTopa MEXITY
BBIBOJIOM MEPBUYHON OOMOTKH M BBIBOJIOM 3a3eMJIeHHs. MeTo/l KOHTPOJIE B COOTBETCTBUU
¢ paznenoM «Texauueckoe oOcTykuBaHUE» HacTosIero PO.

4.1.8 TpancdopmaTop ycTaHOBUTH Ha (yHAAMEHT WJIA ONOPHBIE KOHCTPYKLHH U
3aKpENUTh C MOMONIBIO0 AaHKEPHBIX OOJITOB.

[TIpumevanuss 1 AukepHbIe OONTHI A KpEIIeHUs TpaHCHOopMaTopa B KOMITJIEKT
ITOCTABKHU HE BXOJIAT.
2 AHKepHBIEC OOJITHI HE SIBIISIIOTCS 3a3€MJISIOIIAM 3JIEMEHTOM.
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4.1.9 Ilpu moacoeTWHEHUH MOABOJIIIMX IIWH BBIBOABI MEPBUYHOW OOMOTKH HE
JOJKHBI HUCTIBITBIBATh U3rMOAIOIINX YCUIIHM.

MecTo 7151 yCTaHOBKM TpaHCcpopMaTopa JA0JKHO 00ecneunBaTh YAOOHBIA TOCTYH K
KJIEMMHUKY BBIBOJIOB BTOPUYHOU OOMOTKH.

4.1.10 ITogBecTn kabeyb K BBIBOJAM BTOPUYHBIX OOMOTOK M MPOU3BECTH HEOOXO-
JUMBIE DJIEKTPUYECKHAE COCAVHEHMS, IIPEIBAPUTEILHO OYMCTUB BCE KOHTAKTHBIEC NTOBEPX-
HOCTH OT I'PsA3U CyXON BETOLIBIO.

4.1.11 3azemnuth TpaHchopmaTop, MPUCOEAUHUB K BHIBOAY 3a3€MJICHUS JUTOTO
0JI0Ka M K O0JATY 3a3eMJICHUS, pacllOIOKEHHOMY Ha IUIMTE TpaHcpopmaTtopa, KOHTYp 3a-
3€MJICHHS.

4.1.12 TInomOupoBaHuE BBIBOJOB BTOPUYHBIX M3MEPUTEIBHBIX OOMOTOK IpPOM3BE-
CTH 110CJIE MOHTaKa BTOPUYHBIX COEIMHEHUH YITOJIHOMOUYEHHON Ha 3TO CITy>KOOM.

4.1.13 KiieMMHHK BBIBOJOB BTOPUYHOM OOMOTKH 3aKPBITh 3aLIUTHON KPBILIKOM.

[Ipy MOHTaXXe U MOAKIIIOUEHUHU TPaHC(HOPMATOPOB CIEAYET COOM0AaTh TPEOOBAHNUS
I'OCT 10434 1151 KOHTaKTHBIX COEIMHEHUI MO MOMEHTY 3aTSKKH B COOTBETCTBUH C Ta0-
Iunen 2.

Tabmuua 2
Kpyrsammit moment, H'm
Jnamerp pe3bObl, MM | BOJTOB ¥ BUHTOB JIUIst KOHTAKTHBIX | BOJNTOB /IS KpeIuieHHs
AIEKTPUUECKUX COEAMHEHUIN TpaHchopmaropa
M4 1,2+0,2 -
M6 2,5+0,5 2,5+0,5
MS8 22+1,5 15+1,5
MI10 30+1,5 20+1,5
M12 40+2 2543

4.1.14 Tlepen BBOJOM B IKCILTyaTaluio TPaHCPOPMATOPHI JOJKHBI OBITH MOJBEPT-
HYTBl UCTIBITAHUSIM B COOTBETCTBHUM C pazzaesioM «TexHuueckoe oOCIIy>KMBaHUE» HACTOS-
miero PO.

Mertoabl ucnsiTanuii TpanchopmMaTopoB A0KHBI cooTBeTcTBOBaTH ['OCT 7746.

[Ipu ucnbiTanusix TpaHchopmatopos, 10 ycraHoBku B OPY unm B ero cocrase, J10-
MyCKAETCS OJHOKPATHOE HMCIBITAHUE JJIEKTPUUYECKOW MPOYHOCTH H3OJISIMUU NEPBUYHOU
O0OMOTKHM HampsHDKEHUEM MPOMBIIIEHHON YacToThl 230 kB B Teuenne 1 MUHYTHI.

B ocranpHBIX cinydasx UCHBITATENIbHOE HANpsKEHUE NEPBUYHOM OOMOTKH JOJKHO
coctaiiATh 207 KB npu BeiiepKKe BpeMeHH - 1 MUHYTA.

4.2 DkcrtyaTallMOHHbIE OTPAHUYECHMUS.

4.2.1 DxcrmutyaTanus TpaHcGOpPMaTOPOB JTOJKHA TPOU3BOJIUTHCS B COOTBETCTBUU C
«IIpaBunamMu ycTpouCTBa 3JIEKTPOYCTAaHOBOKY, «lIpaBuiiamMu sKCIUTyaTaliuu 3JIE€KTpOycTa-
HOBOK notpeduTtenein» u «lIpaBunamMu TeXHUYECKOHN dKCILTyaTalluu 3JIEKTPUUYECKUX CTaH-
uuil u cereil Poccniickoin @enepanuny Ipu CIESAYOMUX OTPAHUYCHUAX

- HambombIiee pabovee HANPsDKEHHE, BTOPUYHBIC HArPY3KH U TOKA KOPOTKOTO 3a-
MBIKaHUS HE JIOJDKHBI MTPEBBIIIATh 3HAYEHUHN, YKa3aHHbBIX B 3.2;

- CyMMapHbI€ MEXaHMYECKHUE HArpy3KH HE JIOJHKHBI MPEBBINIATh 3HAUEHUHN, YKa3aH-
HBIX B 3.1;
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- 3HAUYEHUSI MEXaHUYECKUX BHEIIHUX BO3ACHCTBYIOMIMX (DaKTOPOB HE JOJIKHBI Ipe-
BbiaTh yctaHoBIEeHHBIX ['OCT 30631 i ycnoBuii skcrtyaranuu rpymnmnst M13;
- KQ4eCTBO 3JIEKTPOIHEPIUH JIOJDKHO COOTBETCTBOBaTh TpeboBaHusiMm ['OCT 32144.
4.2.2 JlomyckaeTcsi KpaTKOBpEMEHHOE, B TeUeHUEe He Oosiee 2-X 4acoB B HEJEIIO,
MOBBIIICHNWE 3HAUYECHUS MEPBUYHOTO ToKa Ha 20% MO OTHOLIEHHUIO K HauboJbIIemMy pado-

4YeMmy MePBUYHOMY TOKY.

S IloBepka TpaHchOpMATOPOB

5.1 Tpancdopmarops! Toka moBepsitorcs B coorBercTBuu ¢ ['OCT 8.217. MaTepBan

MEK]ly oBepKamu — 16 Jer.

6 Texuuveckoe 00CTy;KMBaHHE

6.1 IIpu TexHUYECKOM OOCITYXKMBAHHHM TPAHCPOPMATOPOB COOIIOATh TPEOOBAHUS
paznena «TpeboBanus 6e30macHOCTH» HacToAwero PO.

6.2 PaboThl 10 TEXHUYECKOMY OOCITYXMUBAHHUIO MPOBOJAUTH B CPOKH, MPENLYCMOT-
pernble OPY, B KOTOPBIX 3KCIITYyaTUPYIOTCS TPaHCPOPMATOPBHI.

[Tpu TexHMUECKOM OOCITY>KMBaHUH ITPOBOJATCS CIEAYIOLIUE pabOThI:

- OYHMCTKa TpaHcpopmaTopa OT Ips3U U MbUIM CYyXOW BETOUIbIO, HE OCTaBJISIOLIEH
Bopca unu cmodeHHoi B yaut-criupute ['OCT 3134 (vwim npyrux HeQTSHBIX pacTBOpPHUTE-
JSIX);

- TpPOBEPKA KPEIUICHUS MEPBUYHBIX M BTOPUYHBIX MOJICOCANMHEHUH, KPETICHUS
Tpancopmartopa;

- BHEIIHHUA ocMOTp TpaHchopmaTtopa. Ha UTON MOBEPXHOCTH HE JOHKHO OBITH
TPELIUH U CKOJIOB U30JIALINY;

- WCTBITaHUs, 0O0BEM M HOPMBI KOTOpbIX ycTaHoBieHbl PJI 34.45-51-300-97,
CTO 34.01-23.1-001-2017.

Meronpl UcIbITaHU - B COOTBETCTBUM C «lIpaBuimamMu TEXHMUYECKOM SKCILTyaTaldd
AIIEKTPUYECKUX CTaHUMI U ceTeld POy ¢ ydeToM HONOMHUTENBHBIX YKa3aHUi HacTosiero PO.

6.3 YkazaHus U pEKOMEHAAIMH 110 METOJIaM ITPOBEICHUS UCIIBITAHUN U OLEHKE UX
pe3yJIbTaToB.

- H3MEPEHHE COMPOTHUBICHUS M3OJSUUU MEPBUYHON OOMOTKH MEraoMMETpOM Ha
2500 B. HampsikeHue MpUKIaIbIBACTCS MEXIY BBIBOJIOM NMEPBUYHON OOMOTKHU U BBIBOJIOM

3azemuieHus. ConpotusieHne n3oiainuu - He menee 3000 MOw;

10
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- W3MEpEHHE COMPOTHUBJICHMS M30JSIUU BTOPHUYHBIX OOMOTOK METaOMMETPOM Ha
1000 B. Hampsixenue npuKIaabIBaeTCsl MEXITY BBIBOJOM HU3MEPSEMON OOMOTKH M OCTAJIb-
HbIMHA BTOPUYHBIMU OOMOTKAaMHU M BBIBOAOM 3a3eMiieHUs. CONPOTUBICHUE U30JIALMU - HE
MeHee 50 MOw;

- HCIIBITAaHUE JJIEKTPUYECKOW MPOYHOCTH HM3O0JIALMH BTOPUYHBIX OOMOTOK Hamps-
*eHueM 3 KB mpoMbIieHHON 4acToThl B TeueHrue | muH. HanpsbkeHue nmpukiagsiBaeTcs
K OJIHOH U3 OOMOTOK IIPU 3a3€MJIEHHBIX BBIBOJIE 3a3€MJICHUS U IPYTUX OOMOTKAX;

- H3MEPEHUE TOKA HAMArHMYMBAHUS BTOPUYHBIX 00MOTOK mpoBoutcs o I'OCT 7746.
N3mepenrie mpoBOAUTCS MPU PA3OMKHYTOW MepBUYHON oOMoTKe. K BTOpmuHON OOMOTKE
IIPUKJIA/IBIBACTCS HAIPsKEHUE ITPOMBIIUICHHOW 4acTOThl. HampsbkeHue msMepsercs Hemo-
CPE/ICTBEHHO Ha BBIBOJAX BTOPUYHOM OOMOTKH BOJBTMETPOM Kiacca TouyHocTH 0,5 ¢ BXOA-
HbIM conpotuBieHreM He MeHee 10 MOwm. M3mepeHHoe 3HaueHME TOKA HaMarHUYHWBAHMS
yKa3bIBaeTcs B nacrnopre. PacueTHble 3Hau€HUs HAPsHKEHUS IPUBEACHBI B Ta0IUIax 3 U 4;

- pacueTHbI€ 3HAUEHUS HANPsDKEHUS Ui MPOBEPKHU Kod(dduireHTa 6e30MacHOCTH
puOOPOB OOMOTOK /JIs1 U3MEPEHHSI 1 HOMHUHAJIBHOM MIPENEIbHON KPaTHOCTH OOMOTOK JIJIst
3alllMThI IPUBEICHBI B TabIULE 3;

- pacyeTHOE 3HAYEHUE HAIPSDKEHUS IS CHIATHS BOJBT-aMIIEPHOW XapaKTEPUCTUKU
0OMOTOK JJI1 U3MEPEHUS IPUBEICHO B TaONIHULIE 4;

- H3MEPEHHE COMPOTUBIICHUS] OOMOTOK MOCTOSTHHOMY TOKY JIOJKHO IPOU3BOJUTH-
csl MpuOOPOM, UMEIOIIMM Ha MCIOIb3yEMOM Mpe/esie U3MEPEHHS MOTPEIIHOCTh He OoJiee
+0,5 %. PacueTHble 3HAaY€HUs CONPOTUBIECHUN BTOPUYHBIX OOMOTOK, NMPUBEICHHBIE K

temrepatype 20 °C, ykazaHbl B Ta0iuiie 5;

Tabnuua 3
PacueTHoe HanpsKeHHe BTOPUYHBIX 00OMOTOK, B
HomunaineHelii nep- | HomMuHaibHBIA BTO- ATA MBVCpeHITH AUTH 3ATATEL .
BUYHBIN TOK, A PUYHBIHA TOK, A B KJIACCE TOYHOCTH B K1acce Tounoctn SP; 10P
0.2S: 0.5S: 0.2: 0.5 TOJFII0II-3; | TOJF1101I-5;
oo e TOJI-110 1114 | TOJI-110 I1-6
100 8,0 39,0 23,0
150 22,0 58,0 35,0
200 33,0 76,0 45,0
300 65,0 109,0 67,0
400 5 67,0 138,0 94,0
500 69,0 138,0 117,0
600 71,0 140,0 140,0
750 68,0 182,0 182,0
800 68,0 191,0 191,0
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PacueTHoe HanpspKeHUEe BTOPUYHBIX 00MOTOK, B
Homunansueiii nep- | HomuHanbHbIN BTO- AUTA MSMEPCHHIH JUTA SaTHTLL
BUYHBIHA TOK, A PUYHBIHA TOK, A B KJIACCE TOYHOCTH B Knacce TounocTH SP; 10P
0.2S- 0.5S: 0.2- 0.5 TOJI-11010-3; TOJI-1101I-5;
YT T T TOJI-110 114 | TOJI-110 [1I-6
1000 73,0 149,0 149,0
1200 5 76,0 186,0 186,0
1500 75,0 228,0 228,0
2000 82,0 168,0 168,0
100 37,0 194,0 119,0
150 109,0 284.0 174,0
200 212,0 349.0 238,0
300 3220 573,0 356,0
400 330,0 697,0 475,0
500 339,0 702,0 595,0
600 1 347,0 714.,0 714.,0
750 341,0 892.0 892.0
800 343.0 941,0 941,0
1000 355,0 763,0 763,0
1200 367,0 917,0 917,0
1500 366,0 981,0 981,0
2000 393,0 876,0 876,0
Taomuna 4
Homunanwuslii nep- | HoMuHanbHbIN BTO- Pacuetnoe HanpsixeHue
BUYHEINA TOK, A pUYHBIN TOK, A 00MOTOK JJ1s1 u3Mepenuid, B
100 3,0
150 4.5
200 5,5
300 8,5
400 11,5
500 14,0
600 5 24,0
750 11,0
800 12,0
1000 15,0
1200 18,0
1500 9,5
2000 12,5
100 14,0
150 21,0
200 28,0
300 43,0
400 57,0
500 71,0
600 1 120,0
750 56,0
800 60,0
1000 75,0
1200 89,0
1500 48,0
2000 63,0
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Tabnuma 5
ConpoTuBieHre 0OMOTKH
HomunaneHbIi Homunanbeub1i Conpotusienne O6MOTK.H KJj1accoB TouHOCTH SP; 10P
NEPBUYHBIN TOK, A | BTOPUYHBIN TOK, A Knaccg Bé §03H20 CSP; 0.25; TOJF101I-3; | TOJE1101IL5;
T TOJI-110 114 | TOJI-110 I11-6

100 0,039 0,030 0,023
150 0,051 0,045 0,035
200 0,067 0,060 0,046
300 0,101 0,090 0,069
400 0,155 0,171 0,131
500 0,194 0,176 0,164
600 5 0,233 0,200 0,200
750 0,161 0,250 0,250
800 0,171 0,262 0,262
1000 0,267 0,277 0,277
1200 0,321 0,332 0,332
1500 0,309 0,585 0,585
2000 0,433 0,454 0,454
100 0,77 0,77 0,92
150 0,93 1,79 1,37
200 1,24 2,39 1,83
300 2,31 3,58 2,74
400 3,10 4,77 3,65
500 3,91 4,98 4,63
600 1 4,69 5,56 5,56
750 4,06 6,95 6,95
800 4,34 7,41 7,41
1000 5,42 7,87 7,87
1200 6,50 9,44 9,44
1500 6,52 12,00 12,00
2000 8,98 13,00 13,00

- U3MEpPEHHE TAaHIeHCa yria IUAJEKTPUYECKUX MNOoTeph (tgd) MpPOU3BOAUTCS MPH
HarnpspkeHun 10 kB gactoroit 50 'y npu coenMHEHHBIX BMECTE BBIBOJAX BTOPUYHBIX 00-
MOTOK U 3a3€MJIEHUH JINTOTO OJI0Ka U Mpu TemrnepaType He Huxke mnoc 5 °C. [IpenenbHbie
3HauYeHHUd tgd Mpu BBOJE B AKCILTYyaTALMIO U B KCIUTyaTallud HE JTOJKHBI MIPEBBIIIATH CO-
OTBETCTBEHHO:
0,7/1,2 - rae B yncnuTeNe 3HaueHUe tgo MpU BBOJAE B DKCIUTyaTallli0, B 3HAMEHAaTele — B
MpolIecce IKCIUTyaTaluu.

[To ycMoTpeHuto mpeanpusaTus, SKCIUTyaTUPYIOIIero Tpanchopmarop, 00beM padoT
M0 TEXHUYECKOMY OOCITYKUBAHUIO MOXKET ObITh COKpAIIEH.

6.4 TpancpopmaTopbl HEPEMOHTONPHUTOAHBI. [IpM HECOOTBETCTBHM MapameTpOB

TpanchopmaTopoB HacTosmeMmy PO, TpanchopMaTopsl HEOOXOIUMO 3aMEHUTb.

13
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7 TpeOoBaHusi K NOATOTOBKE MEPCOHAJIA

7.1 YcranoBka Tpanchopmaropa B OPY pomkHa NpoBOAUTHCS MOJ PYKOBOACTBOM
U HaOJIOJICHUEM WHXEHEPHO-TEXHUYECKUX PAOOTHUKOB pabounMH, 0OyYEeHHBIMH BBINOJ-
HEHHUIO HEOOXOUMBIX OTIEPAIM U UMEIOIIMMH KBATN(DUKAITMOHHBINA pa3ps] HE HIDKE 3.

7.2 Ilpu TeXHUYECKOM OOCITYXHUBaHUU TpaHC(OpMaTopa U MPOBEACHUU €T0 UCIbI-
TaHUM, pabOThl TOJKHBI MPOBOAUTHCS OOYUYEHHBIM MEPCOHAIIOM, MPOMISAIINM CIEUaTb-
HYI0O TIOATOTOBKY W CTaXUPOBKY M JONYIICHHbIE K TIPOBEJACHUIO UCIBITAHUNA B
JIEUCTBYIOILIEH JIEKTPOYCTAHOBKE.

Bpurana, npoBojsias TeXHUUECKOE 00CITy)KUBAHUE W UCTIBITAHUE, JOJKHA COCTO-
ATh HE MEHEE YEM M3 JIBYX UYEJIOBEK, U3 KOTOPBIX MPOU3BOJUTENIb PaOOT JOJKEH UMETh
KBATM(UKAIMOHHYIO TPYIITY IO 3JIeKTpobe30onacHoCcTH He Huxe [V, a ocTallbHbIE YJICHBI

opuranbl — He Huxe 1.

8 Ynakoska. Xpanenue

8.1 TpanchopmaTopsl Ha NPEANPUATUU-U3TOTOBUTEINIEC NTOMEIIAIOTCS B TPAHCIIOPT-
HYIO pamy.

8.2 XpaHeHue M CKJIaUpOBaHUE TPaHCHOPMATOPOB MOKET MPOU3BOJUTHCS B IMO-
MELIEHUAX WK MOoJl HaBecoM. JlomyckaeTcsi XpaHEHUE Ha OTKPBITHIX IUIONIAJIKaxX. XpaHe-
HUE U CKJIAJMpPOBaHHE TPAHC(HOPMATOPOB MOKET MPOU3BOAUTHCSA B Tape WM 0e3 Hee ¢
NPUHITHEM MEp NMPOTUB MOBPEXKICHUS TpaHChopMaTopa.

8.3 TpeOoBaHus K XpaHEHUIO TpaHCPOPMATOPOB B YACTU BO3JACUCTBUS KIMMaTHYE-
ckux (pakTopoB — 1o ycaousiM xpanenus 8 [OCT 15150.

8.4 Cpox 3ammTthl TpaHCHOPMATOPOB KOHCEPBAIIMOHHON CMa3KOM, HAHECEHHON Ha
MIPEANPUATHH-U3TOTOBUTENE, COCTABIIAET TpU roaa. CpoK MCUUCISIETCS OT AAThl KOHCEp-
BallMM, YKa3aHHOW B MacnopTe Ha U3JEHeE.

[To ucTeyeHNH yKa3aHHOTO CpPOKa HEOOXOAMMO IMPOBECTH MEPEKOHCEPBALUIO Me-
TAUTAYECKUX YACTEU, C TPEABAPUTEIBHBIM YIAIICHUEM CTApOM KOHCEPBALMOHHOW CMA3KHU.
Konceppanuto npoBoants koHcepBamoHHbIM Maciom K-17 TOCT 10877.

8.5 omyckaeTcsi B 3KCIUTyaTalldd NPUMEHSTh JIPyrue METOJbl KOHCEpBAllMHU W3
npenycmoTpeHHbsix ['OCT 23216, npu 3TOM CpOK COXPAaHHOCTHM KOHCEPBALUM ONpEIEs-

CTCA B 3aBUCHMMOCTH OT IPUMCHCHHOI'O MCTOAd KOHCCPBALIH.

14



IIT.671 214.004 PO

9 TpancnopTupoBaHue

9.1 TpancmoptupoBaHue TpaHCHOPMATOPOB BO3MOXKHO JIFOOBIM 3aKPBITBIM BUIOM
TpaHCHOPTa Ha JIIOObIE pacCTOsIHUS 110 YcinoBusM TpaHcnoptupoBanus JK nmo 'OCT 23216.

9.2 TpanchopmaTopsl OTIPABIAIOTCS C MPEANPHUATUSI-U3TOTOBUTENS B TPAHCIIOPT-
HOM pame B KOHTEMHEPaX, a TAKKE B 3aKPBITHIX aBTOMAIINHAX.

9.3 TpanchopmaTtopsl TPaHCIOPTHPYETCS B BEPTHUKAIHLHOM IMOJIOKEHUU B TpPaHC-
noptHoi pame. Ilpu TpancmopTupoBanum TpaHCHOPMATOPHI AOIKHBI OBITH KECTKO 3a-
KpEIUIEHBl OT IEepeMElIeHUusl pacTsbkkamu W ynopamu.  l[lorpyska-BeIrpy3ka
TpaHc(HOpMaTOPOB JOJKHA BBIIOJIHATHCS COTJIACHO CXEME PACIIAKOBBIBAHUS U CTPOIIOBKH,
IIPUBEICHHON B ITPUJIOKEHUH B.

9.4 TpancnopTUpOBaHHE B CaMOJETaxX AOJKHO MPOU3BOAUTHCA B OTAILNIMBAEMBIX
repPMETU3UPOBAHHBIX OTCEKaX.

9.5 TpeOGoBaHus K TPAaHCIOPTUPOBAHUIO TPaHC(HOPMATOPOB B YACTU BO3JIECHCTBHUS

KJIIMMaTU4ecKuX (hakTopoB - no ycnoBusam xpanenust 8 'OCT 15150.

10 Yruanszanus

10.1 IIpu TpaHCIOPTUPOBAHUU, XPAHEHUH, SKCILTyaTalluH, UCTIBITAHUA U YTUJIU3a-
uu TpaHchopMaTopsl HE MPEACTABISAIOT Bpeda sl OKpYXKaroIllei MpUpoaHON cpeanl U
3I0POBbS YETIOBEKA.

10.2 Tlocne okoHuYaHUs CpoKa CIyKObI TpaHCchHOpMATOPHI MOJICKAT CHUCAHUIO U
YTUIIU3AIUY.

10.3 Tlpu yTunuzanuu JOTKHBI ObITH BBITIOTHEHBI CIEAYIONINE PEKOMEH AN

- METaJUIMYECKHE COCTaBHbIC YaCTH TpaHcopmaTopa (Meb, CTallb AIEKTPOTEXHU-
yeckash U KOHCTPYKIIMOHHAs), BBICBOOOKJEHHbIE MEXaHUYECKUM ITyTeM, JOJKHBI OBbITh
CHaHbI HA TIPEATPUATHS 110 TIEPEPaOOTKE IIBETHHIX U YEPHBIX METAIIJIOB;

- (parMeHThl JUTON H3O0JISIIUU (IJIACTMACChI), KApTOH U APYTUE H3OJISIUOHHBIE

MaTCpHUajbl OTIIPABUTH HA IIOJUI'OH TBEPABIX OBITOBBIX OTXOOO0B.
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[Tpunoxenue A
(cipaBOYHOE)

PacuerHble 3HaUeHUSI HOMUHAIBHOU NPEAeTbHON KPAaTHOCTH BTOPUYHBIX OOMOTOK JIJIsI 3a-
LIUTHI B 3aBUCHMOCTH OT HOMUHAJIbHOM BTOPUYHOM HArpy3ku B kiaccax TouHocty SP u 10P

Tabauma A.1

HomuuanwHas

Thn BTOpHHHAS 315 10[15/[20 (3040506075 100
Tparcdopma- Harpyska, B-A

Topa Koa(bq)HuHeHT Homuuansuas npeaciibHas KpaTHOCTb

TpaHnchopmauu

100/ 338 15] - -] -]-1-1-1-

150/5 72 |49 |26 | 18 | 13 85| - | - | -] -] -

TOJI-110 I11-3; 200/5 85 |61 |35 |23 |18 129 |7 | - | -] -

TOJI-110 I11-4 300/5 105 | 80 | 49 | 35 | 27 | 19 [135] 11| 9 | 75| -

400/5 100 | 81 | 55 | 42 | 33 |23,5] 18 | 15 | 12 | 95| 7

500/5 85 | 70 | 48 | 36 | 29 | 20 |16 | 13 |11 |85 | 6

600/5 81 | 67 | 47 | 36 | 29 |21 | 16 | 13 | 11| 9 | 65

750/5 86 | 73 | 53 | 41 | 34 | 25 |195] 16 | 14 | 11 | 85

T 800/5 88 | 74 | 55 | 43 | 35 | 26 | 20 | 17 |145] 12| 9

OO 1000/5 68 | 58 | 43 | 34 | 28 | 21 [16,5] 14 | 12 | 95 | 7.5

OO0 IIe 1200/5 71 | 61 | 47 | 38 | 32 | 24 | 19 | 16 |13,5] 11 | 85

1500/ 72 | 61 | 50 | 41 |35 | 27 |22 | 19| 16 | 13 | 10,5

2000/5 55 | 46 | 38 | 31 | 27 | 21 | 17 | 15 | 13 |10,5] 85

100/1 53 (33 |18 |15 - | - | - -] -1-1-

150/1 62 |44 |24 | 17 | 13|85 - | - | - | - | -

TOJI-110 I11-3; 200/1 254 |32 17 12]9 7] -] -] -

TOJI-110 I11-4 300/1 87 | 69 | 45 | 33 | 26 | 18 | 13 | 11| 9 |75 -

400/1 97 | 79 | 54 | 41 |33 |23 | 18 | 15| 12 95| 7

500/1 82 | 67 | 46 | 35 | 28 | 20 | 16 | 13 | 11 | 85| 6,5

600/1 76 | 64 | 45 | 35 | 28 | 20 | 16 | 13 | 11| 9 | 65

750/1 82 | 69 | 51 | 40 | 33 | 24 | 19 | 16 | 13 | 11 | 85

igﬁj }8 e 800/1 83 | 70 | 53 | 42 | 35 | 25 |20 | 17 |14 [ 12| 9

O T10ILe, 1000/1 65 | 56 | 42 | 33 | 28 | 20 | 16 | 13 | 11| 9 | 7.5

OO Ie 1200/1 67 | 58 | 45 | 37 | 31 |23 | 19| 16 | 13 | 11 | 85

1500/1 69 | 60 | 48 | 40 | 35 | 27 | 22 | 18 | 16 | 13 | 10,5

2000/1 51 | 44 | 36 | 30 | 26 |205] 17 | 14 | 12 | 10 | 8

100/5 32 20 ]95] - | - | - | - -1-1-1-

150/5 45 129 (16 [ 10 [75] - |- |- |- |- | -

200/5 57 139 |21 |14 117 |- |- |- 1-]-

300/5 73 |53 |31 |22 | 16 |11 |8 |65 ] - | - | -

400/5 72 | 56 | 36 | 26 | 21 145 |10 |85 | 7 | 6 | 45

TOJI-110 T1I-5; 500/5 78 | 64 | 42 | 32 | 25 |18 |14 |11 | 9 |7 | 55

TOJI-110 I1-6 100/1 20 [20°] 9 | - | - |- |- |- |- 1-71-

150/1 a1 [ 27 [15 (9575 - |- |- |- |- |-

200/1 49 |35 |20 [135] 10 [65 | - | - |- |- | -

300/1 60 | 46 | 29 | 21 | 15|10 |8 |65 | - | - | -

400/1 68 | 54 | 35 | 26 | 20 [145 10 | 8 |7 |6 | 45

500/1 73 | 60 | 41 | 31 | 25 175 135 |11 |9 | 7 | 55

[Ipumeuanus
1 HomwunanbHas mpenenbHasi KpaTHOCTh YKazaHa 0e3 yueTa TOKa TePMUYECKON CTOMKOCTH.
2 * Jlnsa knacca Toarocta 10P u 19,5 mnst kmacca Tounoctu SP.

16



IIT.671 214.004 PO
[Tpunoxenue b
(oOs13aTenBHOE)

["aGapuTHbIe, yCTAHOBOYHBIE, TPUCOEAUHUTEIbHbBIC
pa3mepsbl 1 Macca TpancopmatopoB Toka TOJI-110 III
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Macca max — 370 k2
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[Ipunoxenue B
(o0s3aTeBLHOE)

CxeMa pacnakoBbIBaHUS U CTPONOBKU TpaHchopmaropa Toka TOJI-110 IIT
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