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TOCT 30030—93
(MBK 742—83)

M EXTOCYJTAPCT BEHHEB CTAHZIIAPT

TPAHC®OPMATOPBI PASAEIUTEIBHBIE U BE3OITACHBIE PA3AEJIUTE/IBHBIE
TPAHCO®OPMATOPBI

TexHudecKHe TpeOOBAHNAS

Isolating transformers and safety isolating transformers.
Technical requirements

Hara seegenns 1998—01—01

Hacrosimuii ctangapT ycTaHABIMBAaeT HOPMBI, IIPABUIA U METO/IBI UCITBITAHMIA, ABJISIONINECS OOIITUMI
W JOTIOJIHUTEJIbHBIMU JIJISI BCEX Pa3/IeIUTEIbHBIX U O€30MacHbBIX pa3leIuTeIbHBIX TPaHC(HOPMAaTOpPOB.

TpeGoBaHUA HACTOSIIIETO CTaH/IAPTA SABISIOTCH 00S3aTeNIbHBIMU.

MeToapl UCITBITAHUI BBLIEICHBI KYPCUBOM.

YACTH 1 OBIIME TEXHUYECKHUE TPEBOBAHUA

1 ObnacTb npuMeHeHus

1.1 HacTosiuuii craHIapT paclpoCTPaHSIeTCsS Ha CTAUMOHApHBIE U IepeHOCHBbIe OAHOMA3HbBIE WU
MHoOTO(ha3HEBIe cyxue (B TOM YMCIIe BO3YIIHEIE) pa3aeNuTe/IbHble U 6e30MacHble pa3aeUuTeIbHbIe TPaHC-
¢dopmaTopsl, BMOHTUPOBAHHBIE WJIM aBTOHOMHBIE, ¢ HOMUHAJLHBIM TIEPBUYHBIM HaIpsCKEHUEM, He
npessinaionuM 1000 B mepemennoro toka u 1000 V2 B myancupyiolero mocTOSHHOTO TOKA, HOMUHATL-
Holi yactotoil He Beille 500 'l 1 HOMUHAILHOI BBIXOJHOM MOIITHOCTBIO, HE MPEBBIIIAIONICIH:

- JUISL pa3feIuTeIbHBIX TpaHCHOPMaTOpPOB:

25 kB-A nns ogHOda3HBIX TpaHCHOPMATOPOB,

40 kB-A 11 MHOTOMAa3HBIX TpaHCGHOPMATOPOB;

- Ut Ge30IMacHBIX Pa3IeIUTELHBIX TPAaHCGhOPMATOPOB:

10 kB-A n1a onHoda3HBIX TpaHCcHOPMATOPOB,

16 kB-A n1s1 MHOTO(Mha3HBIX TPaHCGHOPMATOPOB.

BropuuHoe HampsKeHUE XOJOCTOro XojJa M HOMUHANLHOE BTOPUYHOE HAMPSKEHUE HE JOJKHBI
TPEeBHILIAT:

IS pas3ieuTeNbHBIX TpaHchopMartopos: 1000 B mepemennoro toka u 1000 v2 B mymbcupyiowero
TIOCTOSTHHOTO TOKa;

Jns Ge30macHbIX pasIeNuTeNbHbIX TpaHchopMaropos: 50 B mepemennoro Toka m/uma 50 V2 B
IMyJILCUPYIOIIETO MTOCTOSTHHOIO TOKA MEXK/1y BBIBOJIAMM UM MEXY JIIOOBIM BBIBOJIOM M 3eMJICHA.

HomuHanbHBIe 3HAYEHHS, COOTBETCTBYIOLINE KaXKIOMY TUITY TPaHC(HOPMATOPOB, YKA3aHBI B AOMOJI-
auteabHbIX YacTax 11 u III HacTosiero crangapra.

Hacrostmit ctaHzapT pacmpocTpaHseTcsl Ha TPaHCHOPMATOPHl CYXOro TUMA W TepMeTU3UPOBAHHBIE
pasaenuTenbHble TpaHChOPMATOphl, TIPUMEHSIEMBIE B TE€X ClyyasX, Korja TpaBWia YCTaHOBKU TpeOylOT
SJIEKTPUUECKOTO pa3ielieHus Lermei ISl MHUTaHUS oOOpYy/I0BaHUSA WIHM OIpeaelieHHBIX YacTeil Lemn
(3MeKTpUUECKUX OPUTB, MEPEHOCHOTO UHCTPYMEHTA, 'a30HOKOCUJIOK U JIp.).

Hacrostmii cTanaapt pacnpocTpaHseTcss TaKKe Ha 6e30IacHble Pa3AeMTeNbHBIC TpaHCHhOopPMaTopHL,
MpUMeHSIEMBIE JIJIST TIMTAHUS 11eMeil HU3KOBOJILTHOTO 0GOpYA0BaHUS (UIPYIlIeK, DIeKTPUIECKUX 3BOHKOB,
MEePEHOCHOTO MHCTPYMEHTA, TTEPEHOCHBIX JIAMIT 1 T.A.) ¢ 0€30IMaCHBIM CBEPXHU3KUM HAMPSKEHUEM.

W3nanne odmmmaibsHoe
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Hacrosiiuit craHnapT He pacpocTpaHsIeTCs Ha TpaHC(HOPMATOPEI, 3aIIOTHEHHBIE KUIKUMU IUIJIEKT-
PUKaMU WX PacbUIEeHHBIMU BELIECTBAMU.

Ecnu TpaHchopMaTopsl HAXOAATCS B OCOOBIX YCITOBUSX, K HUM MOTYT OBITh IIPEIBIBICHBI CITELIUATb-
Hble TPEOOBaHUA.

1.2 OcHOBHOIf LIENbI0 HACTOAIIEIO CTAHJAPTA SABISETCI YCTAaHOBJICHUE TpeOOBaHUI TeXHUKU Ge3-
OTACHOCTH [JI Pa3feNUTeIbHBIX TPAHCGHOPMATOPOB U GE30MACHBIX PA3/ICTUTENLHBIX TPaHCHOPMATOPOB.

2 Onpenenenus

B HacTosIIIeM CcTaHIApTE MPUMEHSIIOT CIEIYIOIIUE TEPMUHBL

2.1 TepMUHBI «HAIPSKEHUE» U «TOK» MMOIPA3yMeBAIOT UX JEHCTBYIOLINME 3HAUEHUS I [IEPEMEHHOTO
TOKa U CpelHee KBapaTH4eCKOe 3HAaYeHUeE JIJIT TIOCTOSSHHOTO TOKA, €CIU CIIeIUaIbHO He OTOBOPEHO UHOE.

2.2 Be3onacHoe CBepXHM3KOe HANpsDKeHHe — HAMPSKEHUE B LEMU, SJMEKTPUUYECKU OTIAENEHHOU OT
MMTAIOIIEH ceTH O6€30IMaCHEIM Pa3eIUTeIbHBIM TpaHcdhopMaTopoM, He TipeBhIaoiiee 50 B mepeMeHHOTrO
toka wm 50 V2 B TyIbcHpYIOLIEro IOCTOSHHOTO TOKA MeXXIy MPOBOIHMKAMU MM MEXIY JIOOBIM
MPOBOJIHUKOM U 3€MJIEH.

IIpuMeuanusa

1 Hanpstxenue 50 V2 B 1151 HOCTOSHHOTO TOKA ABJIAETCS TIPeIBAPHTEIbHEIM; OKOHUATETLHOE pellieH e TI0 3THM
3HAUEHUSAM OyaeT MPUHATO TeXHIMUeCKM KOMUTETOM 64.

2 B 0coO0BIX CiTyuasix, HaIIpuMep, KOr/a A0IyCKaeTcs HEMOCPeACTBEHHOe MPUKACAHNE K TOKOBEyIIMM YacCTsIM,
B 0COGBIX TPeGOBAHMSAX MOXET GBITh YKA3aHO MAKCHMAJIbHOe HAIpsDKeHHe Hike 50 B mepemennoro toka u 50 V2 B
IIYJIbCUPYIOUIETO IMOCTOAHHOIO TOKA.

3 VxazaHHOe IpeneIbHOe 3HAUeHNe HANPsDKeHVs He 0JDKHO TPEeBBIIIATHCA KaK B pexXiMe MOJTHOM Harpy3KH,
Taxk ¥ B peXyMe XOJIOCTOI'O XOIa.

2.3 Pasne/mTe/bHBIA TpancdopMaTop — TpaHchopMaTOp, MEPBUYHAS OOMOTKA KOTOPOTO BJIEKTPH-
YEeCKH He CBf3aHa €O BTOPUYHBIMU OOMOTKAMHU C LEJbIO UCKIIOUEHUS] OMACHOCTH, OOYCIOBICHHOM
BO3MOXHOCTBIO CIYYaifHOTO OJHOBPEMEHHOTIO MPUKACAHUS K 3eMJIe U TOKOBE/IYIIMM YacTSIM WIH HETOKO-
BEJYIIMM YacTSIM, KOTOPbIE MOTYT OKa3aThCs IO/ HAMPSKEHUEM B CIyyae MOBPEXIEHUS U3OJSIIINU.

2.4 Be3onacHblii pa3aejdTeNbHBIA TpaHc(OPMATOpP — Pa3leNUTebHBIA TpaHchOpPMaTOp, TIpeIHA3HA-
YEHHBIN JJI TUTAHUSA LeTeil CBepXHU3KUM O€30MAacHBIM HAIPSIKEHUEM.

ITIpuMeuanue — OmnpeneneHus TpaHcHOPMATOPOB, IIPEIHAZHAUEHHBIX U1 OCOOBIX YCJIOBHIA SKCIUTyaTaLlMK,
TIPUBE/ICHbI B COOTBETCTBYIOIIMX pa3jeiiax.

2.5 Ilurosoii TpancopmaTop — TpaHCHOPMATOP, CIIPOESKTHPOBAHHBIN A1 YCTAHOBKH B KOpPOOKe,
TIpeIHA3HAUYEHHOM ISl CKPHITOrO0 MOHTAaXa.

2.6 IIpucoennHeHHbId TpancdOpMATOp - TPaHCGHOPMATOP, CIIPOSKTUPOBAHHBII IS MUTAHUS KOHKPET-
HEIX SJIEKTPUYECKUX OBITOBBIX IIPUOOPOB WX OOOpPYAOBaHWSI, BCTPOCHHBII B JAHHOE U3JACNUE WIN
TIpeIHA3HAUEHHEBII TSI KCIIOL30BAHUS TOJILKO ¢ 3TUMHU MPpUGOpaMHU U 0GOpYyIOBaHHEM.

K TpaHchopmaTopaM JaHHOTO TUITA OTHOCSITCS:

- BCTpOEHHBIE TpaHChOPMAaTOPEL;

- TpaHchOpMaTOPHI CIIeIMATbHOTO Ha3HAUEHUS.

2.7 Berpoennsiii TpancopMaTop — TpaHCGHOPMATOP, KOTOPBIA BMOHTUPOBAH B 3MEKTPHUECKUIT ObI-
TOBOIT MPUOOP WU B 0GOPYJIOBAHUE ONMPEAETIEHHOTO HA3HAYEHMSI.

2.8 TpancdopmaTop cnienMa bHOTO HA3HAYEHAS — TpaHCchOPMATOpP, KOTOPHII MOCTABASETCS C JIEKT-
PUYECKUM OBITOBBIM ITPUOOPOM MJIH 000PYI0BaHUEM CITELIMAILHOTO HA3HAUYEHUS WIH BXOJUT B COCTaB €ro
KOMILIEKTA.

2.9 IlepBuunasi 00MOTKa — OOMOTKA, NpeIHA3HAUYSHHAS IS MOJACOSAMHEHUS K MUTAIOLIEH CeTH.

2.10 Bropmynas 00MoTKa — 0OMOTKA, K KOTOPOIi TTOAKIIIOUAETC paclpeleNuTeNbHas Lelb, Mpuoop
WU Jpyroe o0opy/0oBaHuUe.

2.11 HomuHA/bHOe TepBAYHOE HANPSIKEHHe — HANpsDKEHWE MUTAaHUA TpaHcdopmatopa (B ciyuyae
MHoOrohasHOTO TOKa — JIMHEITHOE HAIpPSIKeHUE) I 33/laHHBIX YCJIOBHMIA €ro SKCIUTyaTallMM, yKa3aHHoe
U3rOTOBUTENIEM.

2.12 JImana3oH HOMHHAJBHBIX MEPBHYHBIX HANPSZKEHNH — I1aTa30H HaAMPSKeHU MUTAHUS TpaHchop-
Maropa, YKa3aHHBII U3rOTOBUTEJIEM M BEIPAXEHHBII HUKHUM M BEPXHHUM MpeaeiaMu.

2.13 HomuHa/IBHAST 9ACTOTA — YacToOTa /I 3aJAaHHBIX YCTOBUI SKCIUTyaTallMd TpaHcdopMaTopa,
yKa3aHHas U3rOTOBUTEIEM.
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2.14 HomuHA/IbHbIH BTOPAYHbIH TOK — BTOPUUHBII TOK TpaHchopMaTopa MpH HOMHHAJIbLHOM IIepBUY -
HOM HalpsSKEHUUM M HOMUHAJILHOU 4YacToTe /IS 33/1aHHBIX YCIOBUI S3KCIUIyaTallMU TpaHcdhopMaropa,
YKa3aHHbBIA U3rOTOBUTEJIEM.

Ecnu HOMUHANBLHBIA BTOPMYHBIM TOK HE yKa3aH U3IOTOBUTENIEM, €0 MOXHO BBIUMCIUTbL, 3HASI
HOMUHA&IbHYIO BXOIHYIO MOLIHOCTb U HOMUHATbHOE BTOPUYHOE HAIPSTKEHUE.

2.15 HomuHA/bHOE BTOPHYHOE HANPSUKEHHE — BTOPMUHOE HAIpsLKeHUe (B ciayyae MHorodgasHoro
TOKa — JIMHEWHOE HalpsKeHUe) MpU HOMUHAJLHBIX TIEPBUYHOM HAMPSDKEHUM, YaCTOTE, BTOPUYHOM TOKE
U MIPpY HOMUHATLHOM KO3(DGUIIMEHTe MOLIHOCTH, YKAa3aHHOE HW3TOTOBHUTEIEM IS 3aJaHHBIX YCJIOBMIA
SKCIUTyaTalluy TpaHchopMaropa.

2.16 HomunaabHbii K03(p(pUIHEHT MOIHOCTH — KO3 DULIMEHT MOIIHOCTH, YKa3aHHBIIl M3roTOBUTE-
JIeM IS 3aJaHHBIX YCJIOBUIA 3KCIUTyaTalluu TpaHcdopmaropa.

2.17 HomuHa/bHAS BBIXOAHAS MOIIHOCTH — MPOU3BeeHHEe HOMUHAJIILHOTO BTOPUYHOTO Harpsxe-
HUSA U HOMUHAJBLHOIO BTOPUYHOI'O TOKA WIU, /UISI MHOTO(MA3HBIX TpaHC(HOPMATOPOB — MPOU3BEIeHUE
HOMUHAJIbHOTO BTOPUYHOTO HAMPSKEHUS U HOMUHATLHOTO BTOPMYHOTO TOKA U 1, rie n — 4ucio das.
Ecnu TpaHcdhopMaTop UMeeT HeCKOJNbKO BTOPUYHBIX OOMOTOK WJIM BTOPUYHYIO OGMOTKY € OTBETBJIE-
HUAMU, TO HOMUHAJbHAsA BBIXOJHASA MOIIHOCTb SBJISIETCS CYMMOM MNPOU3BEACHUII HOMHHAJbHOTO
BTOPUYHOTO HAMPSKEHUSI U HOMUHAILHOIO BTOPUYHOIO TOKA JUISI OTBETBJIEHMII, KOTOpPhIE MOXKHO
Harpyxarb OJHOBPEMEHHO.

2.18 MomHOCTb X0J0CTOr0 X042 — MOIITHOCTb, ITOTpebisgeMast TpaHchopMaTopoM, KOria OH IMUTaeTCs
MPU HOMUHAJIbHOM MEPBUYHOM HAMPSIKEHUH U HOMUHAIBHOM YacToTe 0€3 Harpy3Ku BTOPUYHOI OOMOTKH.

2.19 Bropuunoe HampsiKeHHE X0JOCTOTO X012 — BTOPUYHOE HAMPSKEHUE MPU MUTAHUM TpaHCcdop-
MaTOpa HOMUHAJbHBIM MEPBUYHBIM HAMPSIKCHUEM HOMUHAJIBHOM YacTOTHI 0€3 HArpy3KM BTOPUYHOIM
OOMOTKH.

2.20 HamnpszkeHHe KOPOTKOro 3aMbIKAHUSI — HaIPsSKEHUE, KOTOPOE ClielyeT MPWIOXKUTD K MepBUYHOM
00MOTKe TIpU KOMHATHOH TeMIIEpaType JJISI TOro, YTOOBI 3aMKHYTasi HAKOPOTKO BTOpUYHAsA OOMOTKA
Harpy3miaach TOKOM, paBHEIM HOMWHAJILHOMY BTOPHUYHOMY TOKY.

HarmpstxeHre KOpOTKOro 3aMbIKAHUS OOBIYHO BBIPAXAETCS B MPOIICHTAX OT HOMUHAJILHOTO MEPBUY-
HOTO HaMpsKEeHUS.

2.21 IIIHyp mATaHAS — 3TO COCJAMHUTENbHBIN LIHYpP WJIM TMOKWI KabGesb, MpenHasHaYeHHBINH 1
MIOAKJIIOYeHUS TpaHchopMaTopa K UCTOYHUKY MMUTAHUSA U IIPUCOSAMHSIEMBI K HEMY ONHUM U3 CJIeYIOIIMX
CIoco0oB:

KperieHue Thumna X — croco® MpUCOoeIMHEHUS, MIPH KOTOPOM COEJIMHUTENILHBINA LIHYp WJIH M'MOKWiA
Kabeb MOXeT OBIThb JIETKO 3aMeHEH 0€3 ITOMOIIU CIENATLHOTO0 MHCTPYMEHTA JPYTHMM COeIMHUTEbHBIM
ITHYPOM WJIM TMOKUM KabeneM, He TpeOYIOUIUM CIelUaIbHOM MOIIOTOBKM;

KperteHue Thna M — crmoco6 MpucoeIMHEHUsI, TIPU KOTOPOM COEJIMHUTENILHBINA LIHYP WIM MOKUit
Kabeab MOXET OBITb JIETKO 3aMEHEH 0€3 MOMOUIM CIEUAJbLHOTO WHCTPYMEHTA TOJbKO CIIELUATbHBIM
COe/IMHUTENbHBIM ILIHYpOM WM KabejeMm (HampuMep ¢ (hOPMOBAaHHBIM Ha IIHYpE MpeloXpaHUTeTbHBIM
YCTPOICTBOM WMJIM CO CTMOAEMBIM BBIBOJAHEBIM YCTPOMCTBOM);

KperjieHue TUIa Y — CIIoco0 MPUCOETUHEHUS, TIPU KOTOPOM COEJIMHUTENLHBIN LIHYP WM TMOKUIA
KabeJIb MOXET OBITh 3aMEHEH TOJILKO C MOMOIIbIO HHCTPYMEHTA CIIEIIMAIbHOTO HA3HAUYEHUS, KaK MPaBUJIO,
HMEIOLIETOC B PACIIOPSXEHUU TOJILKO U3TOTOBUTENS WU €0 MpPe/ICTABUTENECH.

IIpuMeuanue — KperieHue Tumna Y MoxXeT IPUMEHATHCS KaK JUTSl OOBIYHBIX IIIHYPOB U Kabeneil, Tak v 1
CIIeLAIbHBIX COEIVHUTEIbHBIX LIHYPOB N Kabeneil;

KpeIyieHne Tuma Z — cIocol Mpucoe nHeHNsA, TP KOTOPOM COEIMHUTENLHBIA IHYp WIM THOKUi Kabenb He
MOXeT ObITh 3aMeHeH 6e3 IOJIOMKHM WM paspymi€eHud 4actu Tpal-locbopMaTopa.

2.22 CwemHas AeTajb — J€Tajlb, KOTOPas MOXET ObITh CHSITA 0€3 MOMOIIY UHCTPYMEHTA.

2.22.1 HecheMHas AeTajb — J€Tajlb, KOTOPAst MOXET OBITh CHATA TOJBKO € MOMOLIbIO MHCTPYMEHTA.

2.23 WHCTpPYMEHT — 3TO OTBEPTKA, MOHETA WIM KAKOWU-TMOO JpYyroil mpeiMeT, KOTOPBIIl MOXHO
KCIIOIb30BAaTh IS BpallleHUSA BUHTA WIM aHATOTMYHOTO (PUKCHUPYIOIIETO TIPUCITOCOBIeHUS.

2.24 OcHOBHAS M30JAIHSA — M30JIALUS TOKOBESAYIIUX YacTei, obecrieunBaloasi OCHOBHYIO 3alLUTY
OT TTOPAXEHUS IEKTPUUECKUM TOKOM.

IIpuMeuanue — OCHOBHASA U3OJMSALMS He 00s13aTeJIbHO SBNSETCA paboueil, To eCTb MOXET He BKJIIOYaTb B
cebsT N30SI, MCTIONb3yeMy 0 UCKITIOUUTEIBHO s o0ecrieyeHs HOpMaJIbHO# paboThl TpaHcdopMaTopa.

2.25 JlonoJHATEILHAS H30JALIAS — HEe3aBUCUMAsd M30JSILMSA, MPEeJIyCMOTPEHHAasA B [IOMOJHEHUE K
OCHOBHOI M30JIALIMU C lIejblo O0eCIeueHus 3alIUThl OT ITOPAXEHHS 3JIEKTPUUYECKUM TOKOM B ClIyyae
TMOBpPEX/IeHUS OCHOBHOM M30JISILIUH.

2.26 [IpoitHast M30SIMs — U3OJISALIUS, COCTOSIIAS U3 OCHOBHOM U JIOTIOJTHUTENbHON U3ONMALIUU.
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2.27 YcuaeHHas H30MAIHA — eAUMHAS WU3OJSILHUOHHAS CHCTEMA, MPUMEHAEMAss [IJIST TOKOBEAYIIMX
yacTeid, KoTopas obecreyrnBaeT TaKylo Xe CTeleHb 3alMTHI OT MOPAaXKEeHUS 3MEKTPUYECKUM TOKOM, KaK U
JIBOMHAST U30MISLIMS.

IIpuMmeuaHue — TepMHH «M30/SILIOHHAS CHCTEMa» HE O3HAYAET, UTO JAHHASA M30JIALIMS 10JDKHA TPe/ICTAB-
T COGOM O/IHY O/THOPO/IHYK uyacTb. OHA MOXET BKIIIOUATb HECKOJIbKO CJIOEB, KOTOpble He MOTYT TIO/IBEPraThCs
VCIIBITAHKSAM B OTIEJbHOCTH, KaK JOIIOIHHTEIbHAS MM OCHOBHAS H3OJSILHUA.

2.28 Tpancdopmatop Kiacca I — TpanchopMaTop, B KOTOPOM IS 3aLLUTHL OT MOPAKEHUSI SJIEKTPH-
YECKUM TOKOM, KPOME€ OCHOBHOM H3ONSIIMU, UCIIOJAb30BAHA JOMONHUTENbHAsE Mepa 0e30MacHOCTH, a
UMEHHO — TIPEJYCMOTPEH 3aXKUM 3a3eMJIEHUS, KOTOPHII 00eCIeYrBAaEeT MOAKIIOYEHUE AOCTYITHBIX TOKO-
MPOBOJISIINX YACTEH K MPOBOJlY 3AIIUTHOIO 3a3eMJICHUSA B CTALIMOHAPHOM MPOBOJIKE YCTPOMCTBA TAKUM
00pa3oM, 4TO JIOCTYITHBIE TOKOIPOBOJSIIIIUE 4YacTH HE MOTYT OKa3aTbCsA ITOJ HAMpPsSXKEHUEM B CiIydyae
MOBPEX/IEHUS OCHOBHOM U3OJSIIIUM.

K TpanchopmaTopam kiacca I oTHocsTcs Takke TpaHCHOpPMATOpHI, MpelHa3HAUYEHHBIE U MOAKITIO-
YEHUS MOCPEICTBOM COCIMHUTENBHOIO 1IHYypa WM MMOKOro Kabenms, KOTOphIe NOJXKHBI OBITb CHAOXEHBI
HECheMHBIM COC/IUHUTENBHBIM IIIHYpOM WM 'MOKMM KalejleM C 3a3eMJIAIOLIMM MPOBOJOM M BHMJIKOM C
3a3eMJISIIOIIUM KOHTaKTOM.

TpanchopmaTopsl Kiacca I MOTYT cofepXaTh YaCTH ¢ ABOHHOI WM YCUJIEHHON U30JIALIUEI.

2.29 Tpancdopmatop Knacca 11 — TpaHchopMaTop, B KOTOPOM 3aLUTA OT MOPAXKEHUS IIeKTpUYeC-
KUM TOKOM 0OOecleyrBaeTcs He TOJNbKO OCHOBHOM M30JALIMEN, HO U MPEelyCMOTPEHHBIMU JOMOMHUTEb-
HBIMU MepaMu 0e30MacHOCTH, a UMEHHO — JIBOMHOI WIM YCWIEHHOU U3OJSILIMEN, U KOTOPBIA HE UMEET
3alIUTHOIO 3a3€MJIEHUS, a YCJIOBUSL YCTAHOBKM HE O0ECITEYUBAIOT JOMOJHUTENbHEIX Mep 0€30MMacHOCTH.

IIpuMmeuanus

1 Tpancdopmarop knacca 11 MoxeT ObITh CHAOXEH YCTPONCTBOM [JI COXPAHEHHS HEPA3PBIBHOCTH 3aLLUTHBIX
Lemnel TP YCJIOBHMHM, YTO 9TO YCTPOMCTBO HAXOAMTCA BHYTPH TpaHchoOpMaropa M H3OJHPOBAHO OT AOCTYMHBIX
TIOBEPXHOCTEH B COOTBETCTBHH C TPeGOBaHMSIMH U TpaHcdopMaTopos kinacca 11

2 B HEKOTOPBIX CIIyJasX MOXET IMOSABUTHCA HEOOXOIMMOCTb pa3inyarh TpaHchopMaropsl knacca Il «mosHocTbio
M30JIUPOBAHHEIE» U B «METAJNTHUECKON 00OIOUKe».

3 TpaHcdopMaTop ¢ MPOYHBIM M CIUIOIIHBIM W3O0JIALMOHHBIM TOKPBITHEM BCEX METAJUIMYECKHMX 4acTeil, 3a
HMCKITIOUeHNeM HeOONbIIMX AeTaleil (HampuMep 3aBOACKHX TaOMnueK, BUHTOB M 3aKJeNokK), KOTOpLie OTAeNeHbl OT
TOKOBEAYIIMX YacTeil M30JA1UEH, 110 MEHbIIIE Mepe, SKBUBAJIEHTHOI YCHIEHHOI H30sLMel, Ha3biBaeTcs TpaHChop-
maropoM Il xymacca B CrulolHON M30MALIMOHHON 00OJIOUKe.

4 TpaHcchopMarop cO CIJIOLIHONH MeTa/UTHYeCKOoil O00O0JIoOuKOoil, B KOTOPOM BE€3ll€ HCIOJIb3yeTcd /BOMHASA
H30JISILIMSA, 32 NCKITIOUeHNEeM TeX YacTei, rie 1u3-3a HelleJieCOOOpa3HOCTH IPMMEHEHHU ABOMHOMN U30MS11MA TPUMEHSI-
eTcsl YCWIEHHAd W30/, Ha3bIBaeTcs TpaHchopMaropoM kiacca Il B Metainmmyeckoii oboouke.

5 Ecnu TtpaHchopMarop, UMEOIINIT BO BCeX CBOMX YACTIX IBOWHYIO WJIHM YCHJIEHHYIO M3OJSLMIO, CHAOXeH
3a3eMJISIOLINM 32KMOM WJTH KOHTAKTOM, TO €ro OTHOCAT K kiaccy 1.

2.30 Tpancdopmarop Kiaacca III — TpaHcdopMaTop, B KOTOPOM 3ALUMUTA OT MOPAXKEHUS SNCKTpUICC-
KUM TOKOM 00€CIIeUMBAETCS 33 CYET MUTAHUS €r0 OT HCTOYHUKA € 0€30ITaCHBIM CBEPXHU3KUM HANPSDKEHNUEM
(BCHH) u B xoTOpOM 3HaueHUS HampsokeHMit He npesbiinaior (bBCHH).

Tpanchopmarop kmacca III He nomKeH coaepxkaTh CPEACTB 3alUTHOTO 3a3eMJIEHMSI.

IIpumeuanue — Knaccubukauumss tpancpopmaropor Ha kinaccel I, II u III He oTHOocWTcd K cucreme
HM30JIILMY MeXIY TMePBUYHBIMYE ¥ BTOPMYHBIME OOMOTKAaMMU.

2.31 TpancdopmaTop, CTOHKHI K KOPOTKOMY 3aMBIKaHHMI0, — TPaHC(HOPMATOP, B KOTOPOM TIPEBLILLE-
HUE TeMIIepaTyphl HE BBIXOAUT U3 3aJaHHBEIX IPEAENIOB MPU MEPErpy3Ke WIM KOPOTKOM 3aMBIKAHUM U
KOTOPBII ocTaeTcsa paboToCIToCOOHEBIM ITOCIE CHIATUS MEPErpy3KU.

2.32 Tpanc(opmaTop, YCJIOBHO CTOMKHIA K KOPOTKOMY 3aMbIKaHHIO, — TpaHC(OpPMAaTOp, CTOUKOCTh K
KOPOTKOMY 3aMBIKAHUIO KOTOPOTrO O0ECIeUMBACTCS BCTPOSHHBIM 3allUTHEIM YCTPOHCTBOM, KOTOPOE pas-
MBIKAaeT MEePBUYHYIO WIM BTOPUYHYIO LIEMlb WM YMEHbBIIAET B HUX TOK IPH IEPErpy3Ke WIH KOPOTKOM
3aMBIKAHUH.

IIpumeuanue IIpuMepaMu 3alIUTHBIX YCTPOMCIB SIBNIAIOTCH TJIABKME IPEIOXPAHUTENIN, Pa3MBIKAMOIINE
YCTpoﬁCTBa OT IIEPETPY30K, TEIUIOBLIC MMPEIOXPAHNTEN, TCPMOOTIPAHNYUNTEIN, TCPMOBBIKIIOUATEIN 1 TCPMOPE3NCTOPBIL
1 ABTOMAaTUYE€CKHU OTKIIUaIecad MeXaHNY4yeCcKle YCTpoﬁCTBa.

2.33 TpancdopmaTop, 0e3yC/IOBHO CTOHKHI K KOPOTKOMY 3aMBIKAHHI0 — TpaHChOpPMATOp, CTOUKUIL K
KOPOTKOMY 3aMBIKaHMIO, B KOTOPOM IIPH IIEPErPy3Ke WM KOPOTKOM 3aMBIKAHHU TEMIIEpaTypa He IIPEBHI-
11aeT 3aJaHHBIX MpeaesioB 0e3 3alUTHOTO YCTPOMCTBA U KOTOPBIN MpoaokKaeT (PyHKIMOHUPOBATb ITOCITE
CHATUS Teperpy3KU WM KOPOTKOro 3aMBIKaHUA.

2.34 Be3omacHbui TpaHcgopMaTop — TpaHChHOPMAToOp, KOTOPEII B pe3yJIbTaTe HEHOPMAJIbHOM SKCILTY-
aTaluu He ¢YHKUMOHUPYET, HO HE IIPEICTABIISIECT HUKAKOI OTIACHOCTU ISl TIOJIb30BATENSA U OKPYXKEHHUS.
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2.35 TpancdopmaTop, He CTOHKHIA K KOPOTEOMY 3aMBIKAHMI0 — TpaHchOopMaTop, KOTOPHI HeOOX0a1-
MO 3alULIATb OT MPEBBIIICHUS TEMIIEPATYPBI IIPH MOMOIIM 3alIUTHOIO YCTPOICTBA, HAXOAAIIECIOCS BHE
TpaHchopMaTopa.

2.36 IlepeHocHoil TpancdopMaTop — TpaHCGhOPMATOP, KOTOPHIA IIEpeMEIIAIOT BO BpeMd paboTHl Ge3
OTKJIIOYEHUS OT UCTOUHUKA MUTAHUA.

IIpumeuanue — TpaHchopMaTop, KOTOPHIN HEMOCPEACTBEHHO BMOHTHPOBAH B PO3ETKY, OTHOCHTCS K
TepeHOCHBIM TpaHcopMaTropaM, Jaxe eciay OH He MOXET TepeMellaThcsl, KOra MOAKIoUeH K NICTOUHUKY TTHTaHUS.

2.37 PyuHoii TpancopMaTop — IEPEHOCHOU TpaHchopMaTop, KOTOPHIA BO BpeMsI HOPMAJILHOIM 9KC-
IUTyaTalluM yASPXKUBAETCS B PYKeE.

2.38 Craumonapubiii TpaHc¢opMaTOp — HEITOABIDKHO 3aKpEIUICHHBI TpaHcdopMaTop MM TpaHC-
dopMmaTop, KOTOPBIL HE MOXET OBITb JIETKO IIEPEMELLIEH ¢ OJHOI0 MECTa Ha JIpyroe.

2.39 OTK/moYeHHe BCEX MOMIOCOB — OTKTIOUEHHME BCEX MHUTAIOLIUX MPOBOJIOB OJIHOBPEMEHHBIM JICH-
CTBHEM.

IIlpuMmeuvanusa

1 3ammTHEIA 3a3eMJISTIOIINM MPOBOJ He ABJISAETCS MUTAOIIHMM IPOBOIOM.

2 TIpoBoa HelTpaay OTHOCHTCS K IUTAIOLINM IIPOBOJAM.

2.40 TepmoBBIKIIOUATEH — TEPMOUYBCTBUTEILHOE YCTPOICTBO, KOTOPOE IIPH HOPMAJILHOM PEXHUME
paboTEl OrpaHUYMBAET TEMIIEPATYpPy TpaHchopMaTopa WIH €ro YyacTeil IyTeM aBTOMAaTHIeCKOro pa3MBIKa-
HUSA LIETTA WIA YMEHbIIEHUA TOKA; KOHCTPYKIIUS 3TOTO YCTPOUCTBA HE MO3BOJISET IMPOBOUTD €10 HACTPOUKY
MpU SKCIUTyaTalluu.

2.41 TepMoBBIKIIOYATE/H C CAMOBO3BPATOM — T€PMOBBIKIIIOUATEIb, KOTOPBIH aBTOMATHYECKHA BOCCTA-
HAaBIMBAaeT TOK, KOTJa COOTBETCTBYIOLIASA 4YacTh TpaHchopMaropa JOCTaTOYHO OXJIAXIEHA WM CHATA
Harpyska.

2.42 TepMOBBIKIIOUATEIb 0€3 CAMOBO3BPATA — TEPMOBBIKJIIOUATEIb, IPH KOTOPOM JUISL BOCCTAHOBJIC-
HUSA TOKa HeOOXOIUMO PYYHOE BKIIIOYEHUE MM 3aMeHa KaKoro-jJubo 3jieMeHTa.

2.43 Pa3MpIKaiomee yCTPOHCTBO OT meperpy30K — BEIKITIOUATETh TOKA, KOTOPBIA TPEIOXPAHSET 1IeThb
OT IEepPErpy3KH MyTEM €€ pa3sMBIKAHUS, KOTJa TOK B DTOM LIS JOCTHTAET 3aJaHHOTO 3HAYCHHSI.

2.44 TepMUH «KOPITyC» B HACTOSINEM CTaHIApTe SBISETCS OOIMHMM, OXBAaTHIBAET BCE JIOCTYITHBIC
METAUTMYECKUE YacTH, BaJIbl, KHOIIKHU, PYKOSATKU, 3aKUMBI U T.11., (PUKCUPYIOITHE METAUTHYECKIE BHHTHL
U oIy, HaxoIAlIKMecs B KOHTAKTE C [MOBEPXHOCTIMU U3 U30JSLIMOHHOTrO Martepuana. Ha nenocrymtbie
MeTATUYECKUE YAaCTU STOT TEPMUH HE PacIpOCTpaHsSIeTCs.

2.45 TepMUH «IOCTYIHAs YacTb» B HACTOSIIEM CTaHIapTe ABISIETCS OGLLMM, OXBATHIBAET BCE YACTH,
K KOTOPBIM MOXHO MPUKOCHYTHCS CTAHAAPTHBIM HCITEITATEILHBIM TATbLEM ITOC/Ie MPAaBWIbHOMN YCTAaHOBKHU
TpaHchopMaTopa.

2.46 HommHanbHas TeMmepaTypa OKpyXKalomeil cpeabl — MakCcuUMajibHasi TEMIIEpaTypa, MpU KOTOPOi
TpaHchopMaTOp MOXKET paboTaTh HEMPEPBIBHO MPH HOPMAIbHBIX YCAOBHUSIX SKCIUTyaTalldH.

IlpuMeuaHune — 3HaUeHNe HOMUHAIBHOM TeMIEPAaTyphl OKpyXalolieil cpebl (f) He MCKIIOUAeT BO3ZMOX-
HOCTHU BpeMeHHOI paboThl TpaHchopMaTopa Mpu TeMIieparype, He mpesBbiaonieit (f, + 10) °C.

2.47 BosaymmHblii 3a30p — KpaTuaiflliee pPacCTOSTHUE MEXIY /IByMS TOKOIIPOBOAALIMMU YACTAMU,
U3MEPEHHOE M0 BO3IYXY.

IIpumeuanue — [Ingd Toro, yroOBl OIpeNeINTb BO3AYILUHBIE 3a30pbl K JOCTYIIHBIM YacTSIM, JOCTYIIHYIO
IIOBEPXHOCTDb H30JISILMOHHOI O00OJIOUKH CcJIeayeT CUHNTATb TOKOHpOBOIIH]J.[CfI, KaKk ecay OBl OHAa ObLIa IIOKpbITa
MeTanueckoil gonbroit BCiony, rie MOXHO IIPUKOCHYTHCA CTAHAAPTHBIM MCITBITATEILHBIM MAbLieM (PUCYHOK 3).

2.48 Ilyth yTeukm — Kparyaiilliee paccTosgHue (110 BO3AYXY) MeXIy ABYMS TOKOIIPOBOASIIMMU Yac-
TAMU, U3MEPEHHOE TI0 MTOBEPXHOCTU U3OMALIMOHHOIO MaTeEpUasa.

IIpuMeuanue — [y onpeneneHus ImyTei yreukn Mex1y JOCTYITHBIMU YaCTAMH CIeAYyeT CHUTATb JOCTYITHYIO
TIOBEPXHOCTb U3OJIIIIMOHHOM 060I0UKI TOKOIIPOBOIAIIIE i, KaK ecsii ObI OHA GbIJIa TTOKPhITA METALTNUEeCKOI dombroit
BCIOY, I/I€ MOXHO IIPUKOCHYTHCA CTAHIAPTHBIM MCIBITATECIbHBIM ITAJTbBLEM (pI/ICYHOK 3)

IIpumeuanue K 2.47 u 2.48 — TlyTu yTeuku ¥ BO3NYIIHBIE 3a30PbI U3MEPAIOT Hepe3 COeLNHEHE MeX1y
ABYMA YaCTAMHU N30 LIMOHHOMN IIeperopoJkKu, 3a MCKIYEHNEM CIyyaeB, Korja:

- JIBe 4aCTH, 00pa3yollne coeINHeHe, CKperUTeHbB BMeCTe CcTIoCOOOM OIJIaBIeHNS, MO0 APYTUMH TTOJOOHBIMU
crocobaM B TOM MECTEC, I'1€ 3TO MMEET CYLICCTBEHHOE 3HAUYCHHE,

- COCIVHECHHEC ITOJHOCTBHIO 3aIIOJTHECHO CBA3YIOIINM BEILIECCTBOM B HeOoOXOIMMBIX MECTaxX 1 COeINMHEHO C IIOBEPX-
HOCTSIMHU M30JILIMOHHON IIeperopoJKu Tak, yTOOBI BJIara He MoIJIa IIPOHUKHYTH B 3TO COCIVHEHNE,

- COEIMHEHHWE 3arepMETU3UPOBAHO TaKUM OOpa3oM, YTO €ro MOXKHO CUHTATh HEIPOHMLAEMBIM B TeueHNe
TIperoiaraeMoro cpoka ciayx0sl TpaHchopMaTopa.

2.49 Pabouee HaMpsKeHHE — MAKCHUMAIbHOE JEHCTBYIONIEE 3HAUCHUE HAMIPSIKEHUSI, KOTOPOE MOXET
OBITb MPUJIOXKEHO K J1I000U U30IALMOHHON cicTeMe TIPH HOMHHATILHOM BXOJAHOM HAIMPSIKEHUU B YCTOBHAX
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XOJIOCTOTO XOJa WIU B HOPMAJbHBIX YCIOBUSX SKCIUIyaTallMH, MPH 3TOM Yrojl ciBUra ¢a3 u mepeHamps-
XeHUe, BOZHUKAILLEE BCACICTBUE ITEPEXOIHOTO Mpoliecca, BO BHUMAaHUE HE MPUHUMAIOTCA.

IIlpumMeuvanus

1 HpI/I pacCMOTpEHNHN H30JIA1IMOHHON CHCTEMBI MEXy 06MOTK&MI/I, KOTOpPbIC HE MPETHAZHAYECHBI /UIA CO€/U-
HEHUA MeXny coboll, cuuTaloT, uTo pabouee HAIIPsDKEHNE — 9TO HaHMBLICLLee 3HAYeHHE HATIPSIXKEHHS, TMEIOIIIero MeCTO
B J1106Go# M3 3THX OOMOTOK.

2 Crenyer oOpaTuTh BHUMaHKe Ha TOT (akT, UTo paGouee HANpsKeHHe OTHOCHTEbHO 3eMJIM HA BXOj€ MOXET
3aMETHO OTIMYATbCSA I ONHOGMA3HBIX CHCTEM, HE coaepXallix NpoBoda HelTpanu, ANMAd Tpex$hasHBIX CHCTEM,
COeIVHEeHHBIX B 3Be3ly, 6e3 3a3eMJIEeHHON HeUTpaiK U COeAMHEHHBIX B TPeYroibHHK. BTopHuHOe HampskeHHe MOXeT
HMCKYCCTBEHHO BO3PACTH OTHOCUTEJILHO 36MJIH B TpaHCchopMaTope, UTO OOYCIIOBTHBAETCS peXXHMAMH, IPOMCXOIAILIMMH
B DJICKTPUYECKOM OBITOBOM HpI/I60pe WIin B 06OPYIIOBaHI/II/I.

2.50 3arpssHenne — 060€ MPOHUKHOBEHUE HHOPOIHOTO TBEPIOTO, XKMAKOTO WIM ra3oo0pa3sHoro
(MOHU3UPOBAHHEIE TIa3bl) BEUIECTBA, KOTOPOE YMEHbILAET 3JEKTPUUYECKYIO MPOYHOCTh WIHM YIEJAbHOE
ITOBEPXHOCTHOE COIPOTUBIEHUE.

2.51 Muxpocpena — ycJIOBUSL Cpeabl, OKpYXKalollieil BO3AYLLHBIN 3a30p WIM ITyTh YTEYKH.

ITprMeuanve — BosnelicTBre Ha M30MALMIO OIpeaesisieT HMEHHO MHKpocpeaa MyTeil yreuku Wid BO34YLIHOTO
3a30pa, HO He cpeja, oKpyxatouias obopyroBaHre. MUKpocpena MOXeT ObITh JIyullle WIM XyXe Cpeibl, OKpYXalolleii
o6opy110BaH1/1e. OHa BKIIIOYaeT Bce (baKTopr, OKa3bIBalOLIHe BO31€elicTBHE Ha H30NIAUNI0, a HMEHHO: KJIMMaTH4Y€CKHE,
SJICKTPOMArHUTHLIC, 3aTrPA3HEHNE U T.1.

2.52 C 1enbio OLEHKU BO3IYIIHBIX 3a30pOB M MyTeil YTEUKHU YCTAHOBJIEHBI CIECAYIONIHE CTEMEeHU
3arpA3HEHUS MUKPOCPE/IBL.

Hopmaabhoe 3arpssHende: Kak IIpaBIIO, UMEET MECTO TOJbKO TOKOHEIPOBOJMINEE 3arpsa3HeHHe.
H3pesnka cienyer oXuaarh NposBICHNE BPEMEHHOM TOKOMPOBOAMMOCTH, OOYCIOBIEHHOM KOHAeHcalIMelt
BJIAT.

CuiibHoe 3arpsi3HeHMe: UMEET MECTO TOKOIMPOBOASLLUEE 3arpsA3HEHHE WIH CyXOo€ TOKOHEIIPOBOIAIIEE
3arpsA3HEHUE, KOTOPOE CTAHOBUTCS TOKOMPOBOSIUIUM B Pe3yJibTaTe BEPOATHOM KOHACHCALINH.

3 Oome TpedoBaHHA

TpadchopMaTopsl AOKHBI OBITh CKOHCTPYMPOBAHBI M M3rOTOBJIEHBI TAKUM 00pa3oM, YTOOBI MpH
MOHTAaXe U TeKYyUIEM PEMOHTE B COOTBETCTBUM C MHCTPYKLMAMU HM3rOTOBUTEIS HE BO3HMKAJIO HHUKAKOI
OITACHOCTH ISl IIEPCOHANA M OKPYXKEHHUS JaXe B cllyyae HeOpexXHOro obpalleHus, KOTOpoe MOXET UMETh
MECTO IIPU HOPMAJILHOM SKCIUIyaTalUH.

CoOTBETCTBHE HACTOSIIUM TPEOOBAHUAM IMPOBEPSIOT IMyTeM IPOBEICHUSA BCEX YCTAHOBJIIEHHBIX HC-
TIBITAHUIA.

4 O0wme ycnOBHS HCTIHITAHAM

4.1 HcnpITaHUsI Ha COOTBETCTBUE TPeOOBAHUAM HACTOAIIETO CTAHIAPTA ABIAIOTCA THIIOBBIMH HCITHI-
TAHUAMU.

IIpuMeyanue — PekoMeHIaLUH IO MPOBEAEHH O UCTIBITAHHIA TIPHBEIEHBI B MPUIOXKEHHH 1A, yacthb 1.

4.2 HcnpITaHuS MPOBOAAT HA MOJTHOCTbIO COOPAHHBIX CepHIHBIX oOpa3uax. Eciu HeT HeoOXoauMoc-
TH MPOBOAUTH UCHBITAHUA TI0 13.3 1 14.5, TO UCTIBITAHUA TIPOBOJAT Ha:

- IByX o0pa3sliax, eclii HOMUHAJIbHAsA BBIXOAHAsA MOITHOCTbL He mpeBbilliaeT 100 B-A;

- OJHOM 0o0pas3slie, €cJIi HOMUHAJIbHAsA BBIXOMHAsA MOIIHOCTH cBbillie 100 B-A.

Ecau HyXHO MpoBOAUTL UCTIBITAaHUS Mo 13.3, To TpeGyeTcsa TpM JOMOMHUTENbHBIX 00pa3ia U elle
TPH, €CIU UCIIBITAHUS JTOJDKHBI OBITb MTOBTOPEHBDI.

Bce 00pa3Libl JOJCKHEI OABEPTraThCs BCEM COOTBETCTBYIOIIMM MCITBITAHUAM, 32 UCKTIOYEHUEM CITyJas,
ynoMsiHytoro B 13.3.

Ecu 10JI:KHBI IPOBOIUTLCA UCIIHITAHUSA 110 14.5, UX BHITONHIIOT HA TPeX NOMOTHUTEILHBIX 00pa3iiax,
KOTOPBIE€ UCIOJIb3YIOTCSA TOJILKO IS UCTIBITAHMIA o 14.5.

IMpuMmeuanusa

1 I[,J'[H NMPHUCOCINHEHHDBIX ’I‘p&HCCl)OpM&TOpOB TeXHHUYECKHe ’I‘pGGOBaHI/ISI K o6opy,:1013a1-lmo MOTI'yT IIPCIITUChIBATDH
Ipyroe YMcjio oOpa3loB /Ul UCTIBITAHUI.

2 HO]’IOJ'[HI/ITCJII)H])IG 061)3_3]_1])1 MOTYT TaKXKe l'IOTpe6OBaTbC$I, €CJIN Apyrie HCNbITAHHA MpeaycMarpuBalOT 4ac-
THYHOE paspyllieHHe TpaHcdopMaropa.

4.3 HcnpITaHUS MIPOBOAAT B MOPSIKE U3TOXKEHUA MIYHKTOB M MOAMYHKTOB, €CJIH HE OTOBOPEHO UHOE
YCIIOBHUE.
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4.4 Ecnu Ha pe3yibTaThl MCIBITAHUSI OKA3bIBAET BIMSAHHE TEMIIEPATYpa OKPYXAIOUICH Cpe/Ibl, TO B
MOMELLEHUH, [JI€ TIPOBOJIST UCIBITAHUS, TTOAIEpXUBaIOT TeMmepatypy (20+5) °C. OnaHako B ciyyasix, Koria
JlomycTUMas Uit moGoii yacTu mpubopa TeMImepaTypa OrpaHHYHUBAeTCs TEPMOYYBCTBUTEILHBIM YCTPOMCT-
BOM WJIM €C/IU TPHU BO3JEUCTBUU JIOMYCTUMOI TEMIIEPATYphl MIPOMCXOAUT U3MEHEHUE COCTOSIHUIA KaKOM-
60 YacTd, TeMIIEpATypy BO3/lyxa B MTOMELIEHUM MOAAEPKUBAIOT HAa ypoBHE (23+2) °C.

HcnpiTanus TpaHcdopMaTopa WiH Jio00ii ero MmoaBHXKHOIM YacTH MPOBOIAT B Hanbojree HeGIaronpm-
SITHOM IOJIOKEHHUH, KOTOPOE MOXET MMETb MECTO TIPH HOPMAJIbHOI 3KCIUTyaTalluH.

4.5 TIpu mepeMeHHOM TOKe MPUMEHSIOT HCIBITATe/IbHbIE HATIPSKEHUA MPAKTUIECKA CHHYCOUIAb-
HOIt POPMBI.

4.6 TpauchopMaropsl, B KOTOPHIX IPEIYCMOTPEHO HECKOJIbKO HOMUHAILHBIX ITEPBUYHBIX HATIPSIKE-
HUIi, TUAMa30H HOMUHAJILHBIX MIEPBUYHBIX HATIPSDKEHUI U HECKOJIbKO HOMMHAIbHBIX YaCTOT UCTIHITBIBAIOT
MPU HAMIPSKEHUU U YACTOTE, KOTOPHIE CO3/IAI0T CAMBIE KECTKHE YCIIOBHS 1 TpaHchopMaTopa pu JaHHOM
HCIBITAHUHU, €CIM B HACTOSIIEM CTAHAApTE HE YKA3aHO JIPYroe YCJIOBHE.

4.7 Tlo Mepe BO3SMOXHOCTU U3MEPEHUSI OCYILECTBIIAIOT MPHOOPAMH, KOTOPHIE HE OKA3bIBAIOT 3HAYM-
TEJILHOTO BIUSTHUS HA U3MEPSEMbIC BETMYUHEL; B CTy4ae HEOOXONMMOCTH JI€IAI0T IMOIIPABKU HA X BJIMSHUE.

4.8 TpanchopMaTopEl, MpeaHa3HAYCHHBIC I HCIOMb30BAHUA ¢ COSAMHUTEILHBIM IIPOBOJAOM, HC-
TIBITBIBAIOT BMECTE € TIOJICOEIMHEHHBIM K TpaHChOpMaTOpy COENHMHUTEIbHBIM LIIHYPOM (CM. OIpe/Ie/IEHHE
2.21), eclM He OroBOPEHO MHOE YCIOBHE.

4.9 Ecmm tpancdopmartophl Kiacca | mMeioT yacT ¢ ABOMHOM WIH YCWISHHOM M30JLIMEH, TO TaKue
YacTU MPOBEPSIOT TAKKE Ha COOTBETCTBUE TPpeOOBAaHUsAM, YCTAHOBJIEHHBIM IS TpaHchopMaTopoB Kiacca I

4.10 IluroBoii TpaHchopMaTOp MCHEBITEIBAIOT BMECTE ¢ COOTBETCTBYIOLIECH KOPOOKOI I CKPBITOTO
MOHTaXXa U3 U30JISIIIMOHHOTO MaTepyaia. DTy KOpoOKy MOMEILIAIOT B KaMepy, KaK YKa3aHo Ha pHCyHKe 1,
HM3TrOTOBJICHHYIO U3 (haHeps! TomuuHoi 20 MM M OKpallleHHYIO BHYTPH B Y€pHBIIl MaTOBKI 11BeT. PaccTo-
SIHUE MEX]Y 33JIHEil CTOPOHOMH MOHTAXXHOU KOPOOKHU U 3aJHEl CTEeHKOM KaMepbl — 5 MM.

4.11 TpancdhopMaTopHl CIIEIIMATLHOTO Ha3HAYEHHUS, TSI KOTOPBIX HET CTAHAPTOB HA COOTBETCTBYIO-
LU 3eKTpUYeCKUid ObITOBOM MPUGOp WIM 060pY10BaHUE, UCTIBITBIBAIOT KaK TpaHcGhopMarophl obLIero
HazHauyeHus. IIpu 3ToM noTpebisieMass MOIMHOCTh U KO3(M G ULIMEHT MOIIHOCTA MpUOopa(oB) UK 00OpY-
JIOBaHUS, JJISI KOTOPBIX OHM TIpe/THa3HAY€HBI, pACCMATPUBAIOT B KAYECTBE HX HOMUHAJILHBIX XapaKTePUCTUK.

4.12 TIpucoenuHeHHBIE TPAaHCHOPMATOPBI, UCIIONb3YEMBIE € 3JIEKTPUYECKUM OBITOBBIM MPUOOPOM
win o0OpPYI0BAHUEM, HA KOTOPBIE HUMEIOTCS COOTBETCTBYIOLLME CTAaHIAPTHI, UCIIBITHIBAIOT B TEX YCIOBUSIX,
JUTSL KOTOPBIX IIpeAHA3HAYEHEI JAaHHBIN pubop wim obopynoanue. [Ipu 3ToM MPUHUMAIOTCS BO BHUMAHUE
TpeOGOBAHUS COOTBETCTBYIOIIMX TEXHUYECKHMX YCJIOBHIL Ha 3TOT MPHOOp HWIK 000pYI0BaAHHUE.

ITosToMy Ha mpHcOeIUHEHHEIE TpaHCHOPMATOPHI HE PACIIPOCTPAHAIOTC TEXHUYECKUE TPeOOBaHUS
48 —4.10,4.13,5,6.3,6.4,7.1,7.3 — 7.8, 7.10—7.12, 8.1, 8.3 — 8.5, 8.7, 9 — 12, 13.2 (M3MepsIOT TONbKO
TeMITepaTypsl 06MoTOK), 14.1 (BTOpoOii ab3ail u Tabnuna 3 He mpuMeHuMsl), 14.3; 15, 16, 17.3 (myHKTHL 2
u 3 TaGnuus 6), 18.2 — 18.10, 18.12, 18.13, 19.1, 19.2, 19.4 — 19.7, 20 —24, 25 (nyukTsi 1B, 3,4, Su 6
tabmuuet 15), 26, 27 u npwioxenus TA. JlioGas ccbika Ha 9TH MTYyHKTHI 3aMeHSeTCs, r1e 3T0 TpeGyercs,
CCEUIKOM Ha COOTBETCTBYIOLIUE pa3ieibl CTAHAAPTOB I JAHHOTO Ipubopa Wi o6opyl1oBaHHA.

4.13 TpaucdhopMaTopkl co cTereHbio 3amuTel IPOO, HCHoIb30BaHME KOTOPHIX HEU3BECTHO, HCITHI-
TBIBAIOT 6€3 00O0IOUKHL.

Ha 11 TpancdopMaTopsl He pacipocTpadaioTea TpeboBanud myHKToB 8.1 u 8.3 u pasaenos 16 u 20.

Pazaen 20 mpuMmeHseTcs, ecnu TpaHchopMaTop UMeeT, KpoMe 3aKIMOB U COeIUHUTEIbHBIX IPOBOJIOB,
JIPYTHE HApYKHBIE METALTHYECKUE YACTH.

5 HoMuHA/IbHBIE BEJIHYHHBI

HomuHanbHBIE BeMUYMHBI yKa3aHbl B oTaeabHbIX yacTax II u 111 mi1s pa3muyHbBIX TUIIOB TpaHCchOp-
MaToOpOB.

IIpumeuanue — Ecau BRIGMPAIOT 3HAUEHNSA, OTJMYHbBIE OT YKa3aHHBIX KaK IpeIIOYTUTEIbHEIE, PEKOMEH-
JyeTcs, 10 BO3MOXHOCTH, IPUHUMATb UX KpaTHBIMH 10.

6 Knaccapumkamms

6.1 TIlo cTemeHu 3alMUTEL OT TIOPAXEHUS HNMEKTPUUECKUM TOKOM TpaHCchOpMaTOPhI KNIACCUDUIIUPYIOT
Ha kinaccel I, IT u III.

IIpuMeuaHnue — BerpamBaeMblie TpaHchopMaTopel He Kiaccuduuupyorces. X cTeneHb 3alLUTH OT ITopa-
XKEHWS JIEKTPUUECKIM TOKOM OIIPeeaeTcs TeM 000py/10BaHKEM, B KOTOPOE BCTPOEH TpaHCHOpMaTop.
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6.2 Ilo crenenu 3aiUTHL OT KOPOTKUX 3aMBIKaHMIT TpaHCGHOPMATOPBI KIACCU(MUIIMPYIOT Ha:
- 0€3yCIIOBHO CTOIKME K KOPOTKOMY 3aMBIKAHUIO;

- YCJIOBHO CTOMKHE K KOPOTKOMY 3aMBIKaHUIO;

- HE CTOMKHME K KOPOTKOMY 3aMBIKAHUIO;

- 6€30IMacHbIE TP MOBPEXICHUM.

6.3 Tlo cremenu 3amuTe, obecreyrnBaeMoi obonoukoit, — mo 'OCT 14254.

6.4 B 3aBUCHMOCTH OT MOJBHXKHOCTU TpaHchopMmaTopsl KinaccudbruuupyioT Ha:

- CTAllHOHAPHBIE;

- TIEPEHOCHEIE;

- pPYYHBIE.

7 MapkupoBKa

7.1 MapkupoBKa TpaHchOpPMaTOPOB JOJIKHA COAEPXATh CACAYIOUME NTaHHBIE:

- HOMUHaIbHOE(bIe) mepBUYHOE(bIe) HANPSKEHUE(S) WM TUana3oH(bl) HOMUHAJIbHBIX ITEPBUYHBIX
HAIIPSCKEHUI B BOJIBTAX;

- HOMUHaJIbHOE(ble) BTOpUYHOE(BIE) HAIPSKeHUE(SI) B BOJILTAX;

IIpuMmeuanue — Ha tpanchopmaTropax, 0GbeIMHEHHBIX C BBIIPIMUTEEM, AO/DKHO OLITh YKA3aHO CpejHe-

apI/I(bMeTI/I‘lECKOC 3HAY€HHNE¢ HOMMWHAJIbHOIO BTOPHMYHOI'O HANPAKECHHA. ECJ'[I/I, OJHAKO, MPHBEICHO HeﬁCTBlelllee
3HAUYCHNEC BTOPHUYHOIO HAIIPAXKEHHWA, 3TO JOJIXKHO OBITh OI'OBOPEHO;,

- HOMHMHaJIbHAaA BBIXOJHAad MOIIHOCTb, B BOJIbT-aMIICpax WJIHW KWUJIOBOJLT-aMIICPaX;

IIpuMmeuanue — Ha TpanchopMmaTopax, o0beINHEHHEIX C BHIIPAMUTENEM, BbIXOAHAS MOIIHOCTb MOXET
OBITh BbIpakK€Ha B BATTaX BMECTO BOJIbT-aMIICPOB WM KWJIOBOJILTAMIIEPOB,

- HOMUHAQJIbHEBI BTOPUYHELA(BIC) TOK(M) B aMIiepax KakK BapHaHT s YKAa3aHUsA HOMUHAJbHOI
BBIXOJTHOI MOIIHOCTH;

- HOMUHaNbHasI(bIe) YyacToTa(bl) B repliax;

- HOMAHATbHBII KO3 GhUITMEHT MOIITHOCTU, €CJIM OH HE paBeH €AWHUIIE;

- CUMBOJI pojJia BTOPUYHOTO TOKA /Uil TPAHCGHOPMATOPOB, O0BEIMHEHHBIX C BHIIPAMUTENIEM;

- CUMBOJI, YKa3bIBalOIUii oco0oe obpalleHue ¢ TpaHCHOopMaTOpoM (eciu 3To Tpedyercs);

- TIPEATPUITIAE-U3rOTOBUTENb (Ha3BaHUe (DUPMBI MM TOBAPHBIA 3HAK);

- HOMEp MOJENU NPeANPUATUSI-U3TOTOBUTEINS WM CTAH/IAPTHLIA THII,

- o6o3HaueHue TpaHchopMmaropa kiacca Il (Tonbko 3TOrO KNMacca);

- o6o3HaueHue crereHu 3aumThl IP (ecnm ona wHas, yem IPOO wmt 1P20);

- pacyeTHas MaKCHMMAJIbHAsI TEMIIEpaTypa OKpyXalouei cpeast (%)), ecniu oHa He pasHa 25 °C.

IIpuMeyaHue — PekoMeHayeTcs, YTOObI 3HAUEHHUS £, ObUTH yKa3aHbl ctynieHyaTo o S°C g, <50°Cnm
mo 10 °C mia t, = 50 °C;

- HampsIXeHHe KOPOTKOro 3aMBIKAHMs, BBIPAXEHHOE B IIPOILIEHTAX OT HOMUHAJILHOTO IEPBUYHOIO
HAMPSCKEHUSA, TOJNbKO JUISL CTAaUMOHAPHBIX TpaHC(hOPMAaTopoB ¢ HOMMHAJIBHOM BBIXOJHON MOIIHOCTbHIO
ceeiiie 1000 B-A.

IMpuMmevaHnus

1 Ecii TpaHchopMaTop HMeeT HECKOJbKO BTODHYHBIX OOMOTOK, TO JOXHO OGO3HAYaThCd HaHMMEHbllee
3HaUeHHe HANPSXKEeHHs KOPOTKOTo 3aMbIKaHMS LI pa3THYHBIX 0OMOTOK. PekoMeH1yercs: 0603HayaTh rpyniy coeiu-
HeHUA 06GMOTOK Tpexdasubix TpaHcdopmaTopos o F'OCT 11677.

2 TpaHcdopMaTopsl MOTYT ObITh CHAGXKEHBI CHMBOJIAMM, YKA3BIBAIOLIUMH MX SJIEKTPHUYECKYI0 PYHKLMIO (pa3-
AEJINTENIbHbBIC, Oe3onacHbIe Ppa3ieIUTEJIbHbIC Tp&HCCbOpM&TOpLI, CTOMKHE MJIM He CTOMKHE K KOPOTKOMY BaMbIKaHI/IIO).

7.2 Ona tpaHchopMaTopoB co cTeneHblo 3aumThl [POO wim s mprcoeMHEHHBIX TpaHchopMaro-
POB pa3spelliaeTcs 0003HAYaTh TOJbKO Ha3BaHHe UPMBI (WIM TOBAPHBIA 3HAK) U CTAHIAPTHBIM TUI (WK
KaTaJloXXHBIIl HOMEp), eCIM He XBaTaeT MecTa I MapKUpoBKWU. [Ipyrue XxapakTepUCTUKU JaHHOIO
TpaHcdopMaTopa IMIPUBOAITCS B COMMPOBOIUTENbHON JOKYMEHTAIIUU.

IIlpuMeuaHume — B HEKOTOPBIX CiIyuyasix HAMMEHOBaHWE (UPMBI M CTAHAAPTHBIM TUI MOTYT 3aMEHATHCA
YCJIIOBHBIM 0003HaYeHEeM.

7.3 Ecau TpanchopMaTop paccuMTaH Ha pasiMyHble HOMUHAJIbHbBIE MEPBUYHBIE HAIPSXKEHUS, TO
MapKHUpPOBKA HAMIPSTKEHUSL, Ha KOTOPOe PaCCUMTAH TPaHCGHOPMATOP, A0KHA OBITh JIETKO U SICHO PA3TUYMMa.

7.4 MapkupoBKa TpaHC(POpMATOPOB, UMEIOIIUX BTOPUYHYIO OOMOTKY ¢ HECKOJLKUMU OTBETBICHUS-
MU, WIK TpaHCcHOpMaTOphl ¢ HECKOJIbKUMU BTOPUYHBEIMU OOMOTKAMU JIOJIKHBI COAEPXKATb 0003HAUEHUS:

8
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- HOMHMHAJILHOE BTOPUYHOE HAMPSKEHUE I KaXI0ro OTBETBIEHUS WIH OOMOTKH, ecim TpaHchop-
MAaTop HE MPETHAZHAUCH JUISL CIIELIMANIbHBIX LeJIei, BKIIOYAIOIIUX YacThle U3MEHEHU BTOPMYHOIO Hamps-
XKEHUS;

- HOMHUHAQJIbHYIO MOIIHOCTb KaX/IOTO OTBETBJIEHUS WJIM OOMOTKHU, €CJIM OHM HEOJWHAKOBEI B DTUX
0OMOTKAaX WIU OTBETBJICHUSIX.

Ha tpaHcdopMaTope 10JCKHBI OBITh YETKO YKA3aHBI CXeMbl COCIMHEHUIT, HEOOXOIMMBIE JUISI TIONTyYe-
HMA Pa3IMYHBIX BTOPUYHBIX HAMPSCKEHUIA.

7.5 Ha tpaHcdopMaTopax, CTOMKUX K KOPOTKOMY 3aMBIKAaHUIO, KPOME TOI0, MApKHUPYIOT CUMBOJI,
0003HayaOLIUI TPAaHC(HOPMATOPHI, CTOMKHE K KOPOTKOMY 3aMBIKAHUIO.

MapkupoBka TpaHC(hHOPMATOPOB, YCIIOBHO CTOMKHMX K KOPOTKOMY 3aMBIKAHHMIO CO BCTPOEHHBIMU
IUIABKUMH TPEJOXPAHUTEAMUA, U TPAHC(HOPMATOPOB, HE CTOHKHMX K KOPOTKOMY 3aMBIKAHUIO, JIOJDKHA
UMETb, KPOME TOro, 00O3HAYEHHS HOMHMHAJLHOIMO TOKA 3AlUTHOIM IUIABKON BCTaBKH B aMIIepax WM
MIWUIMAMIIEpaX 1 0003HAYEHHE TUIABKOTO MPEIOXPAHUTENS «BPEMSI-TOK» (€CIIM TAKOU MPUMCHSIETCS).

MapkupoBka TpaHCHOPMATOPOB, YCIOBHO CTOMKHX K KOPOTKOMY 3aMBIKAHHMIO CO BCTPOCHHBIMU
3alUTHBIMU YCTPOMCTBAMM, OTIMYHBIMU OT IUIABKUX MPEAOXPAHUTENEH, JOJDKHA UMETDH JOMOJIHUTEILHO
0003HaUECHHUS HOMEpA MOJIEIH WIH THIIA YCTPOHCTBA U HOMHHAILHEIE XapAKTEPUCTUKH YCTPOMCTRA.

IIpuMeuanune — TpaHchopMaTophl, YCIOBHO CTOIKHE K KOPOTKOMY 3AMBIKAHUIO C HE3aMEHSIEMBIMH BCTPO-
€HHBIMHU 3a1IUTHBIMU YCTPONCTBAMM, HE MAapKUPYIOT AOMOJHUTEIbHBIMA O0O3HAYEHUSAMH, OTHOCAIIMMHUCA K 3alIUT-
HOMY YCTPOMCTBY.

MapkupoBKa JOXHA /[1aBaTh JOCTATOYHYIO WHGOPMAIIUIO IS MPABHJILHOM 3aMEHBI 3alllUTHOTO
YCTpOICTBA.

BezomacHrre TpaHchopMaTOphl MOTYT TaKXe UMETh MAPKUPOBKY CBOUM CHMBOJIOM.

7.6 3aXuMBI, TIpeJHa3HAUEHHBIE UCKIIOYMTEILHO /U MIPOBOJA HEUTPAJM, JODKHBI UMETh MapKH-
POBKY CHMBOJIOM HEHTPAJIH.

3aXUMBI IS 3a3eMJICHUS JOJDKHBI UMETh MAPKUPOBKY 3a3€MJICHUS.

3aXuUMBbl TIEPBUYHOI U BTOPUYHOU OOMOTOK JOJDKHBI OBITh YETKO OG03HAYEHBI.

Ecnu kakasi-nuGo Touyka OOMOTKU WIM 3aXUMA ITO/ICOEIUHAETCS K KOPITYCY WU CEPIEYHUKY, 3TO
JIOJKHO OBITh 0O003HAYEHO HA MAPKUPOBKE COOTBETCTBYIOIIMM CUMBOJIOM.

7.7 TpaHchopMaTophl 10KHBI UMETh YETKYIO MAPKUPOBKY, SICHO YKa3bIBAIOIIYIO CITOCO0 MOIKIIO-
yeHUs TpaHchopMaTopa.

7.8 Jlnsa TpaHchopMaTopoB ¢ TUNAMU KperwieHnidt M, Y u Z HHCTPYKUHUS JOJKHA coldepxXaTb
CIIeayIolTyI0 MHGMOPMAaILITIO:

- JIISL KpeTuieHuid tuma M:

«[lpn TOBpeXJIeHWU IUTAIOLIEro IPOBOAA JaHHOTO TpaHchopMaTopa HEOOXOAMMO IONYyYUTh W
BMOHTUPOBATh CHEIUATbHBIN IIHYp, ITOCTABISIEMBII U3rOTOBUTENIEM WIH €r0 IIPeICTaBUTEIEM»;

- U1 KpeIUTeHuit tuma Y:

«[Ipu OBpeXAeHUU MUTAIOLLETO IPOBOA JAHHOTO TpaHchopMaTopa TpaHchopMaTop JO0JDKeH OBITh
BO3BpallleH M3rOTOBUTENIO WIH €r0 MPEACTABUTENIO IS 3aMEHBI [IIHYpa»;

- JJIL KpeIUIeHUit Tuna Z:

«[MuTatouyii mpoBoa JaHHOTO TpaHchopMaTOpa HEe MOXeT OBITh 3aMeHeH. TIpu moBpexXIeHuy [IHypa
TpaHCcHOPMATOP MOJIEXUT CIIUCAHUION.

7.9 Ilpu MapKHUpOBKE MPUMEHSIOT CAECAYIOLIUE CUMBOJIBI:

B (v xB) — BOJILTHI (MJTH KUJIOBOJILTHI);
A (wmu MA)  — aMmmepsl (WM MUJUTHAMITEPHL);
BA — BOJIbT-aMIIEPHI;

KB-A — KWJIOBOJILTHL;

Bt — BaTTHI;

I'u — TepLEI;

PPI — BXOJ;

SEC — BBIXO/;

—— — TMOCTOSTHHBIN TOK;

N — HEWUTpab,

~ — onHobhAa3HHIii;

3~ — Tpexdhas3HBIi;

3N~ — Tpexdas3HbIi ¢ HEHTPaIbIO;
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cos @ — K03(hGUITHEHT MOIITHOCTH;
@ — Tpancdopmarop knacca II;
e —— — IUTaBKask BCTaBKa (IUTIOC CUMBOJI JUISI XapaKTEPUCTUKU YCIIOBHOTO 0003HAYEHUA
3aBUCUMOCTH «BPEMSA—TOK«);
fa — pacueTHas MAaKCUMAJIbHAs TEMIIEpATypa OKPYXKAlOWIE CPEIBT;
I — KOPITyC WIH 3aXUM CepAeYHUKA;
@ — 3alUTHOE 3a3eMJICHHE (3eMJISL);

_8 B @ — pasneauTeNbHBIN TpaHchopMaTop;
nu

@ — Oe30macHEIN pa3aeMTeIbHBIA TpaHchopMaTop;

— Oe30TacHBIH MPH ITOBPEeXXKICHUH TpaHCchOopMaTop;
i QD,
£

8 unu @ — TpaHchopMaTop, He CTOMKHUIA K KOPOTKOMY 3aMBIKAHHUIO;

8 unu CD — TpaHchopMaTop, CTOMKHUIL K KOPOTKOMY 3aMBIKAHUIO (6€3yCIIOBHO WA YCIIOBHO).

Ilpumeuanue — [locrenHre TpH CHMBOJIA MOXHO OOBEIMHUTH C CHMBOJIAMH JUI PA3/eJINTENIbHbIX W
6e30IacHbIX Pa3/IeTUTEeNIbHBIX TPaHC(HOPMAaTOPOB.
Hampumep —

Pasmepsr cumBona ans Tpanchopmaropa kmnacca I nomkHBI OBITh TAKUMU, YTOOBI JUIMHA CTOPOH
BHEIIIHETO KBa/paTa PaBHSUIACH JBOMHOIM [UTMHE CTOPOH BHYTpeHHEro kBaapata. J[iiMHa cTropoH BHELLHErOo
KBajJpara J0JCKHA OBITh HE MeHee S MM, 3a UCKIIOUeHHEM CTydasi, Koraa Haubobliuil pasmMep TpaHcdop-
Maropa He mpeBbIaeT 15 cMm. Ilpu 3TOM pasmMep cMMBOJAa MOXET OBITb YMEHbLIEH, HO JUIMHA CTOPOH
BHEIIHErO KBaJparta JI0JKHA OBITh HE MEHEE 3 MM.

7.10 PasmuyHBIe TTOMOKEHHS PEeryISTOPOB U MepeKIiouaTeeil 10MKHB OHTh 0003HAYEHHI UG PaMU,
OyKBaMU WM IPYTUMU BU3YaJbHBIMU 0003HAUECHUSMU.

Ecnu s o603HaYeHUs] pa3IMYHBIX MONIOXKEHUI MpuMeHsioTess uugpsl, To nomoxeHue «BBIKJII.»
JIOJIKHO OBITL 0603HaYeHO 1Udpoit «0», a mojtoxkeHue IS 6OJIbIlIel BEIXOJHOI MOLIHOCTH, BXO/THOM U T.JI.
IO Mepe BO3PACTAHUSA JIOJIKHO GBITh OTMEUEHO IOCeNyOIUMY TudpaMu, HaYuHas ¢ 1.

Hudpy «0» He creayeT UCONL30BATh TSI KAKUX-TH00 Ipyrux obo3HaueHUit. O003HaAYEHUS, TIPUME-
HSIEMBIE JUTSL OTOM 11eIU, JIOJKHBI OBITh MOHATHBIMU 0e3 3HaHUS S3BIKOB, CTAHAAPTOB U T.JI.

7.11 MapkupoBKa He /10JXHA MOMELIAThCI HA BUHTAX WIU IPYTUX ChEMHBIX JETAJISIX.

3a HEKOTOPBIMU UCKITIOUCHUSIMU, TIPUBOIUMBIMU HUXE, MAPKUPOBKA JOJIKHA OBITh SICHO pa3iuuuMa
Ha TIOJIFOTOBJIEHHOM K 3KCIUTyaTaluu TpaHchopMarope.

MapkupoBKa, OTHOCSIIASCA K 3a3KUMaM, JOJDKHA ITOMEIIAThCA TakK, YTOOBI €€ OBUTO ICHO BUIHO ITOCITE
CHSITUSL KPBIIIKU, ECIU 3TO HeoOxo1uMo. OHa J10KHA OBITh TAKOM, UYTOOBI HEMb3S OBLIO CIYTATh BXOAHBIE
U BBIXOJIHBIC 3AKUMBL.

MapkupoBka B3aUMO3aMEHSIEMBIX 3alUTHBIX YCTPOWCTB JOKHA OBITH PACIIONOXEHA BO3NE MX
OCHOBAHUIA TaK, YTOOBI €€ OBUIO SICHO BUJHO TOCHE CHATHUS JII00OU KPBIIIKYU U 3alUTHOTO YCTPOIMCTBA.

CumBou TpaHcdopmaTopa kimacca Il nomkeH GbITh pa3MelleH Tak, YTOOBI OBUTO SICHO, YTO OH SIBJISIETCS
YacThi0 TEXHUMYECKON MHMOpMAIN, a He 3aBOACKON WM TOPTOBOM MapKU.

Coomeemcmeue mpebosanusm 7.1—7.11 npogepsiom ocmompom.

7.12 MapkupoBKa J10KHA OBITh HECTUPAEMOI U JIETKO Pa3TUYUMOIA.

10
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Coomeemcmeue 3momy mpeboOBAHUIO NPOBGEPAION OCMOMPOM U RPOMUDPKOLU MAPKUDOBKU 6DYYHYIO 6
mevenue 15 ¢ Kyckom mKaHU, cCMO4eHHOU 8000i, a 3amem CHOBa 8 me4eHue 15 ¢ Kyckom mKanu, cMo4eHHol
GerH3uHOM.

Ilocne ecex ucnvimarnuii, npedycCMOMpPeHHbIX SMUM CHMAHOAPMOM, MAPKUPOSKA O0ANCHA OCMABambCs
pazruuumoii. Haonucu ne doaxcrol neeko cHumamoca. He 00adcHO Gbimb HUKAKUX NPUHAKOS UX OMCAOEHUAL.

IIpuMeuaHnue — HMcrnpiTaHue HAa TIPOBEPKY IIPOYHOCTH MapKUPOBKK HAXO/IUTCSL HA PACCMOTPEHUN.

8 3ammTa OT MOpaKeHHs NEKTPHIECKHM TOKOM

8.1 OGomoukM TpaHChHOPMATOPOB HE JOJLKHEI UMETh OTBEPCTUI, NOMYCKAIOLUX JOCTYI K TOKOBEIY-
LIIUM YacTsSIM, 338 UCKIIOYEHUEM OTBEPCTUI, HEOGXOIMMBIX Ul HOPMAaIbHOM paGoThl TpaHchopMaTopa.

KoncTpykuust TparchopMaTtopoB, KpoMe TpaHchopMaTopoB co crereHbio 3awutel IPOO, nomxkHa
obecreynBaTh JOCTaTOYHYIO 3AIIUTY OT CIyYalfHOrO TIPHKACAHWSA K TOKOBEAYLIMM YacTsAM, a AN TPaHC-
dbopmatopoB kimacca Il — K MeTALIMUECKUM 4YACTM, OTAENIEHHBIM OT TOKOBEAYLIMX 4YacTeil TOJNbKO
OCHOBHOI M3OJIALIMEI. DTO TpeGOBaHUE PACIIPOCTPAHSIETCS W HA CIy4ail, KOT/a yaajleHbl CbeMHBIE YacTH,
33 UCKIIIOUEHUEM:

- yacTeil, KOTOpEIe OOECITeUMBaOT JOCTYI K TOKOBEAYLIUM YacTSIM, COSTUHEHHBIM C BTOPUYHOM
LEeTIbi0, JOCTYIHOM IO XapakTepy CBOEro NMPUMEHEHWS, TPU YCJIOBHM, YTO BTOPHYHBIC HANPSKEHUS
XOJIOCTOro Xofa BhIlLe 33 B 1 mepeMeHHOro Toka wim 33 V2 B mynLCHpyIOIIEro IOCTOSHHOTO TOKA U
KOTZla OUH U3 IOJIIOCOB OCTAETCS HEJOCTYITHEIM;

- JIaMII ¢ LoKomsaMu, kKpoMe Tuma E10;

- IATPOHOB IUIABKUX IpeioXpaHuTeneil Tuna D.

JI71s1 TOKOBEIYILINX YacTeil, COEIUHEHHBIX ¢ 1OCTYITHBIMU BTOPUYHBIMU LICTIAMH, 3AIIUTHAS 000JI0YKA
He TpebyeTcs.

TokoBeayIIMe YacTH TPU BTOPUYHOM HAMPSKEHUU XOJIOCTOTO Xola, He mMpeBbinaiomeM 33 B s
TIIepeMEHHOTo ToKa WiK 33 V2 B - 1715 My/IbCUpYIOILIEro MOCTOSHHONO TOKA, MOTYT GBITh JOCTYTHBIMH BO
BCEX CIIy4yasix.

Ecau 3auyuma moxoeedyuiux uwacmeii om cay4aiinoeo npuKacanus 06ecneusaemcs U30AUpyouUM noKpbl-
muem, OHO GOANCHO BbIOEPHCUBAMD CAedyIowjUe UCHBIMAHUA:

a) Hcnoemanue Ha cmaperue

Yacme ¢ uzoaupyrowum nokpoeimuem nodeepeaiom 6030eticmeusm, onucannvim 6 TOCT 16962.1 npu
memnepamype (70+2) °C 6 meuenue 7 cym (168 u).

Tlocae smozo suda ucneimanuii donyckaemcsa OaHHYIO 4acmb 0XAa0UMb 00 KOMHAMHOU memnepamypol u
npoeepums, Hem Al NPU3HAKOS8 PA3PLIXACHU, CHCAMUA UAL OMCAOCHUS U30AUPYIOULe20 NOKPBIMUS Ot OCHOBHO20
Mamepuana.

b) Hcnoimanue Ha yoap

3amem danHyro wacme evidepicusarom 6 meuerue 4 u npu memnepamype munyc (10+2) °C. Ilpu s3moii
memnepamype uzoAupyloujee HoKpuimue noosepeaom yoapy, npukiadsiéaemMomy K ao6oii eco mouke, 8 Komopoi
ecmb 8eposmHocmbd 0caabnenus caos. Yoapor npou3eoosm ¢ nomowpto yoapHozo ycmpoticmea (pucyHox 2).

Tlocae smoeco ucnoimanus uzoaupyroujee nokpvimue He G0ANCHO Gbimb nospexcoero. B wacmnocmu, ne
00A34CHO Gbimb MPeUjUH, 3aMemHbIX He0OPYICEHHbIM 2AA30M.

¢) Hcnoimanue yapananuem

B zaxatouenue dannyio wacme nodeepearom UcnbImanulo YApanaruem npu Camoli 6biCOKOL memnepamype,
docmuzaemoii npu HOPMANLHOM SKCHAYAMAUUOHHOM pexcume. Llapanune: Hanocsm ¢ noMouwspro 3aKANeHHOZO
CManbHo2o Wyna, epuiuHa Komopoeo umeent opmy kowyca ¢ yeanom 40 °C. Bepwuna umeem 3aKpyenenue
paduycom (0,25+0,02) mm.

ILlapanunot nanocam nymem nepemeujenus wyna no nNOGePXHoOcmuU co ckopocmoio okono 20 mm/c. Ilpu
SMOM Wwiyn Haepyxcaom mak, 4mobsl 600 eco ocu nepedaganocy ycuaue (10£0,5) H. Llapanunst npoeodsm na
paccmosHuu He MeHee 5 Mm dpye om Opyea u om Kpas obpasya.

Ilocne smoeo ucnoimanus caoil U30AUpyIowee0 NOKPuimus He 00AXNCeH HU PA3PbIXAUMBCA, HU pa3oeaumscs
Ha wacmu. Kpome moeo, oH doadiceH 6bi0epiicamb UCNbIMAHUE HA NPOYHOCMb U30AAUUU 6 COOMBEMCmEUU ¢
pazo. 17. Ilpu >mom ucnwimamenvroe HANpdCeHUe NPUKAAObIEACCs MeXcOy OCHOBHbIM MAMEPUANOM U
Memanauveckoli oaveoli, conpukacawuelica ¢ OGHHbIM CL0EM.

Dmo ucnvimanue ModcHO Npo6oOUNL HA OMOEAbHOM 06pa3ye Yacmu ¢ U30AUPYIOWUM RoKpoimuem. Bonee
Jcecmiue UCHbIMAHUA, KOMOPbIM Heo0X00uUMO noosepeamd U30AUPYIOUSUE CAOU HAPYNCHBIX MemailudecKux
uacmetl, Haxo0AMCA HA PACCMOMPEHUL.
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Hzoaayuonnsie ceolicmea aaxa, smanu, 6ymazu, XA0M4amMoOYMANCHOU NPANCU, OKCUOHOU NAGHKU Ha
MEMANAUYECKUX YaACmAX U 3AAUBOHHOU MACCHI He MO2Yym 2apaHmMupoeans mpedyemyro 3aumy om cAy4ainozo
KOHmMaKma ¢ moxkogeoyujumu 4acmsamu.

II PHME€EUYAHHUEC — K 3aymBoYHBIM MaccaM He OTHOCATCA CaMO3aTBEP/1eBAIOILIHE CMOJIBI.

Coomeemcmeue smum mpedo8aHUAM NPOGEPSION OCMOMPOM U UCHbIMAHUEM C HOMOUIbIO UCHbIMAMENbHO20
naavya, nokazaunozo Ha pucyuke 3, 6 coomeemcmeuu ¢ FOCT 14254 daa cmenenu 3awumot IP2X.

Kpome mozo, omeepcmus e mpancgpopmamopax xaaccoeé II u I, kpome omeepcmuii 6 memansuueckux
uacmsax, NOOCOeOUHEHHBIX K 86600y 3a3eMACHUA, UCNBIMbIBAION CIEPHCHEM, U306PANCEHHbIM HA Yepm. 4.

Hcnoimamenohoili nasey u cmepocens Npukaaosigarom 06e3 3amMemHO20 YCUACHUS 80 6CeX BOIMONCHBIX
NOAOHCCHUSAX.

Omeepcmus, He no38oAsAOWjUe 66ecmU naaey, UCNLIMbIGAION C NOMOWbIO NPAMO20 PA36e0UHEHHO20
UCHBIMAMenbHo20 NAAbla mex xce pazmepos, komopulii npuxiadsiearom ¢ ycuauem 20 H. Ecau smom naney
6éx00um, mo ucneimarue noemopaom obviuHeM naasvyem. Ilpu Heobxodumocmu nasey nNpomMaiKuearom 6
omeepcmue. Ecau passedunennviii ucnoimamensvnulli nasey He 6xooum, mo npukaadvieaemoe ycuaue yeeauui-
eaiom do 30 H. Ecau nocae smoeo omeepcmus Oepopmupyiomes mak, 4mo cmanOapmubsiil UCHbImMamenbHolil
naneuy, MOJCHO 6cmagume 6e3 ycuaus, mo UCNoIMaxue NOSMOPAIOM Pa3seOUHEHHBIM UCNBIMAMEALHBIM NAAbYEM.

He donyckaemcsa xacanue ucnsimamenvHbiM HAAbYEM HEU30AUPOBAHHBIX MOK08eOywux yacmell, Haxo001-
WUXCs1 NO0 HANPSIJNCEHUEM UAU 3AUULLEHHBIX MOALKO AAKOM, S5MAbI0, GYyMA2oll, XA0N4amoGYMadCHOl MKAHbIO,
OKCUOHOLI naeHKoll uau 3aaueo4noll maccoil. Jlna mpaucgopmamopoe kaacca Il ne donyckaemces conpukacanue
UCNBIMAMenbHo20 NAAbYad ¢ MEemAaiiudeckKumu Yacmamu, OMOeAeHHbIMU Om MOK0BeOYWUX Yacmell moabko
OCHOBHOUL u3zonsayueil.

Hcnoimamensnulii cmepiienv He 00AdNCEH KACAmMbCsa HeU30AUPOBAHHBIX MOKogedywjux uacmeil. Imo
mpebosanue He OMHOCUMCA K UYOKOAAM AAMN UAU WIMENCeAbHbIM PO3eMKAM.

B comHumenvHbix cay4asx KOHMAKM ¢ HeU30AUPOGAHHBIMU MOKOBeOyWUMU YACMAMU ORpedeisiom ¢
NOMOUBIO IAEKMPUHECK020 KOHMAKMHO020 UHOUKamopa npu Hanpaxcernuu He mernee 40 B.

8.2 BropuuHast oOMOTKA HE JIOJDKHA OBITh MPUCOEJIMHEHA HM K KOPITyCY, HM K LEMH 3ALUTHOIO
3a3eMJICHHS, 32 UCKIIOYEHHEM, KOrIa 3TO JIOMYCKAeTCd CTaH/IapTOM Ha COOTBETCTBYIOIIEEe 00OPY/IOBaHHe
JUTSL IPUCOEAMHEHHBIX TPAHCHOPMATOPOB.

Coomeemcmeue npogepsarom 0CMOmMpom.

8.3 Meramu, KoTOphie 0GECIIEUHBAIOT 3AIUTY OT MOPAXEHUS INEKTPUUECKUM TOKOM, JIOJDKHBI UMETH
HEOO0XOJUMYIO MEXaHUUYECKYIO MPOYHOCTb M OBITh HAIEXKHO 3aKPETUIEHBI MPU HOPMAJIbHOM 3KCIUTyaTalluH.

Coomeemcmeue npoeepsom OCMOMPOM, UCHbIMAHUEM 8PYUHYIO U UCHbIMAHUAMU, NPedycCMOMPeHHbIMU
pasdeaom 15.

8.4 Baibl pyKOSITOK, pblMArd YIIpaBJIeHUs, PyYKH U T.I. HE JOJIKHBI HAXOAMTbCS O HAMPSKEHUEM.

IIpumeuanue — YacTu, HaxosI1ieCs B KOHTAKTE CO BTOPUUHOIA LIeTIbi0, pACCMATPHBAIOTCS KAaK YacTH Mo
HAIIPpAXKCHUEM.

8.5 PykosTKU, phluaru yrpapJIeHUS, PYYKU U T.NI. JOJCKHBI OBITh BBIMOJHEHBI U3 U3OJIALUOHHOIO
MaTepuasa Wiv MOKPHITHl JTOTIOJIHUTEIbHON U30ISALMEH, WM XK€ OTAENEHBl OT CBOMX BAJIOB U KPEIUIEHUIA
JIOTIOJIHUTEILHOU U30JIALIMEN HA CIydail, KOIa 3TU BajIbl U KPEIUIEHUS MOTYT 0Ka3aThCs MO/ HAMPSIXKEHUEM
B CJIyyae MOBPEXICHUS U30JISLIMH.

IIpuMmeuanue — JlepeBo, naxe MPOMUTAHHOE, He MOXET CIyXKWUTb AOMOTHUTEIbHON H30MALMENH.

Coomeemcmeue mpebosanusm 8.4 u 8.5 nposeepaiom ocmompom, a ecau Heobxodumo, nodeepzaiom
UCHBIMAHUAM, YCIAHOBACHHBIM 0451 QONOAHUMENbHOU U30AAUUU.

8.6 IlepBuuHasg W BTOpUYHAsS OOMOTKM JOJDKHBI OBITh DJIEKTPUYECKU OTAeNeHBI ApYr OT Apyra, a
KOHCTPYKIMS JOJIKHA MCKIII0UYaTh BO3MOXHOCTb KakK IIPAMOIO, TaK U KOCBEHHOIO COCAUHEHUSA MEXIY
STUMU OOMOTKaMU uepes3 JIPYrhie MeTAIMYEeCKUe YacTH.

B yactHOCTH, NOKHBI OBITh TPUHATEL MEPBL IIPEAOTBPALLIEHUS:

- Upe3MepHOTO CMEIIEHHS MePBUYHBIX U BTOPUYHBIX OOMOTOK WU UX BUTKOB;

- Ype3MEPHOTO CMELIEHUS BHYTPEHHUX IIPOBOJOB MU IIPOBOAOB IJI HAPYXKHBIX COEIUHEHMIA;

- Ype3MepHOTO CMENIeHUs YacTeil 0OMOTOK WIM BHYTPEHHUX IPOBOIOB B Clyyae pa3pbiBa MPOBO/IOB
WIN OCTAOIeHUST COCIUHECHUIA;

- TIEPEKPBITUS 00O YacTU U3OMSLMKU MEXIy MEPBUYHOU M BTOPUUYHOI OOMOTKaMHU, MPOBOJAMHU,
BHHTAMU, raifikaMu U ITOJ00HBIMH 3JIEMEHTaMU, KOTOPBIE MOTYT pasBUHYUBATLCS WU OTAENATHCS.

IMIpuMmeuanue — CynTaioT, YTO /IBA HE3ABUCHMEIX KPEIUIEHUS HE JOJDKHBI PA3BUHTUTHCA O1HOBPEMEHHO.
Coomeemcmeue npogepsaom ocmompom, yuumeieas mpeboearnus 8.6.1 u 8.6.3, u ucnoimanuamu, npedyc-
Mmompennvimu pazdenom 15.

12



I'OCT 30030—93

8.6.1 Msomgauug Mexay MEpBUYHON M BTOPHMYHON OOMOTKOM(aMi) JOJDKHA COCTOATL M3 JBOMHOI
M3OJIILUUN U/UTU YCUJTIEHHOM U30JISIINN.

IIpu mpuMeHeHUN YCWIEHHON U30LUNK OHA JOJDKHA:

- BBLIEPXKMUBATh UCIBITAHKE Ha 3JIEKTPUUECKYIO IIPOYHOCTDb, MPEIyCMOTPEHHOE IJISI YCHISHHOM 130~
MUK B pasgene 17, mocie UCIBbITaHUSI Ha BIAroCTOMKOCTDb 1o pasieny 16;

- UIMeTh TaKHe pa3Mephl, YTOOBI IYTH YTEUKH, BO3JVIIHEIE 3a30PEl H PACCTOSHUA Yepe3 U30IILIHIO
COOTBETCTBOBAJIU TPEOOBAHUSAM, MPETBSABISEMBIM K YCUJICHHOU M30JSIIINU, U3JIOXCHHEIM B paszaene 25;

- IM€Tb TOJIIUHY HE MEHEee MPEeIyCMOTPEHHOM IS YCUJICHHON U30JSLUN WIK COCTOSATh HE MEHEe
YeM U3 TPEeX CJI0EB U3OJIALUM B BUAE TOHKOTO JucTa (CM. pasiaen 25).

IIpu mpuMeHeHUU 3a3yOpeHHOI JIEHTHI HY:KHO J00aBUThL HE MEHEe OJHOTO JOITOJHUTENILHOIO CIIOS
JIEHTHI, YTOOBI YMEHBILUTL PUCK COBITAACHMS 3yOLIOB IBYX CMEXHBIX CJIOEB.

IIpu mpuMeHEeHUU U3OMALMOHHON IEPEropoJKH, COCTOSIIEN U3 HECKPEIUIEHHBIX ITOJ0THAHHBIX
yacTelf, IyTH YTeUKU U3MEPSIOT uepes coeuHerue. Eciau 1aHHoe coeIMHEHUE TOKPBIBAIOT JIUIIKOU JIEHTOMH,
cootBeTcTRyIoIeit TpeboBaHuaM I'OCT 28018, TpebGyeTrcs OJMH CION JTUMKOM JIEHTHI ¢ KaX/J0i CTOPOHBL
MepPeropoJku, YTOOBl YMEHbLIUTb PUCK CBEPTHIBAHUS JIEHTHI BO BpeMs PaOOTEHL.

ITpu mpuMeHeHUN TBOMHON M30MALMU, U3OJIALUUSI MEX/Y MepPBUYHON OOMOTKOI U IPOMEXYTOUHOM
MEeTaJUTHUYECKOIT YacThio (HampuMep XeJe3HBIM CepAeUHUKOM) JOJIKHA COCTOATh U3 OCHOBHOM U3OJISAIIUU,
a M30JILUUSA MEXIY BTOM MPOMEXYTOUHONH METAJIMYECKOM 4YacTbi0 U BTOPUYHOH OOMOTKOM JOJDKHA
COCTOATh U3 JOIOTHUTEILHON U3OMSIINU.

IIpuMeyaHusa

1 B ciyuae, Kkorzna cepieyHUK CO€IMHEH C KOPITYCOM, M30JIALIMS MeX1y TIepBUYHOM OGMOTKOI U KOpIycoM, a
TaxKe BTOPMYHOM OGMOTKOI1 1 KOPIIyCOM JI0JKHA OBITh JBOMHOI MJIM YCUJIEHHOI.

2 JInsg BCTPOEHHBIX TPaHCGHOPMATOPOB, TMPeAHA3ZHAYEHHBIX [UIS CIEeLHATbHBIX IPOMBILIEHHbIX MPHOOPOB,
OCHOBHASI ¥ JOTIOJTHUTEIbHAS M30/IILUMY MOTYT OBITh ITEPECTABIEHBI MECTAMH, €CJTH 3TO 1aeT KaKoe-JH0O0 TeXHIUeCcKoe
TIPEVMYILECTRO.

OcHoOBHas U30JIALIUS:

- JOJDKHA BBLIEPXKUBATb UCIIBITAHUE HA BJIEKTPUYECKYIO IIPOYHOCTD, MPEAYCMOTPEHHOE I OCHOBHOM
M30JIALIMK B pasaene 17, mocjie UCIIBITAHUSA Ha BJIArOCTOMKOCTD 1Mo pasneny 16;

- JOJDKHA MMETb TaKMe€ pa3Mephbl, YTOOBI ITyTU YTEUYKH, BO3AYIIHBIE 3a30pbl M PACCTOSHUA 4epe3
HM30JIILIUIO COOTBETCTBOBAJIM TPeOOBAHUAM pasjiena 25 11l OCHOBHOI U30JISLINU;

- K TOJILIUHE OCHOBHOI U30MSIIIMU CIIeIIUAILHBIX TPEOOBAHUIL HE TIPEIBABIIOT.

JonomHuTenbHasg U30ISALIM:

- JOJDKHA BBIIEPXKUBATh UCIIBITAHUE Ha DIEKTPUUIESCKYIO MIPOYHOCTD, IMPEIYCMOTPEHHOE B pasaeie 17
JUTSL IOTIOTHUTEILHOM U30JIALIIH, TTOC/IE UCIIBITAHKS HA BJIArOCTOMKOCTb B COOTBETCTBUH C pasjieioM 16;

- JOJCKHA UMETh TaKUe pa3Mephbl, YTOOBI IIyTH YTEYKH, 3a30pbl M PACCTOSHUS 4Yepe3 H30JIALHIO
COOTBETCTBOBAJIU TPeOOBAHUSAM pasjenia 25 sl JONOJHUTENLHOM U30JSIUM;

- JOJCKHA HMMETh TOJIIWHY HE MEHee INpeJIyCMOTPEHHOW /I JOIONHUTEILHOM H3OJMSALMM WU
COCTOSITh HE MeHee YeM U3 3 CJIOEB U30JALIMU B BUJI€ TOHKOIO JIUCTA (CM. pa3nen 25).

IIpu mpuMeHeHUU 3a3yOpeHHOI JIEHTHI HYXHO J100aBUTh HE MEHEE OJHOTIO JIOMOJHUTEIHLHOIO CJIOA
JIEHTBI, YTOOBI YMEHBILIUTh PUCK COBIIAJACHMSA 3yOLIOB IBYX CMEXHBIX CJIOEB.

Crenyiouue TpeOGOBaHUS MPEIBIBISIOTCS TOJBKO K TpaHCHOPMATOpaM, IMTOCTOSIHHO BKIIIOUEHHBIM B
MMUTAIOLIYIO CETb.

Ecnu mpomexXyTouHas 4yacTb COAEPXKUT METAIUIMUECKHIA SKpPaH, COSAMHEHHBIA ¢ 3alUTHREIM 3a3¢M-
JIEHUEM, TO M3OJALMSA MEXIY STOM MPOMEXYTOUYHON METAJUIMYECKOM YacTbio MU BTOPHUYHOM OOMOTKOI
JIOJKHA BMECTO YCJIOBUM, U3JIOXEHHBIX BEIIIE, YIOBJICTBOPITH COOTBETCTBYIOIIUM TPEOOBAHMSIM K DJIEKT-
PUYECKOI IMIPOYHOCTH, IPEeIyCMOTPEHHBIM MCITHITAHUEM IT0 pasaeny 17, mociae HCIIBITAaHUSA Ha BJIArOCTOM-
KOCTb B COOTBETCTBHHM C pasjiesioM 16.

Kpome ToTO:

- METAUTHYECKWIL SKPaH J0JI:KEH COCTOSITh H3 METAJUTMUECKOM (DOJIbIM WM SKPAHHUPYIOIIE OOMOTKH,
MMPOCTHUPAIOINEHCT He MEHEE Y€M Ha ITOJIHYIO [IMPUHY OJHOM M3 CMEXHBIX C JAHHBIM SKPaHOM OOMOTOK;

- METAJUTMYECKUI 3KPaH NONXKeH OBITh YCTPOEH TaK, YTOOKI €ro 00a Kpasi He MOIJIU OJJHOBPEMEHHO
COIIPHKACATLCA € XEJNE3HBIM CepIeYHHKOM (I TOro, YTOOBI M30€XaTh IOTEPh OT BHXPEBEIX TOKOB,
00yCJIOBJIEHHBIX 00pa3oBaHUEM 3aMKHYTOI'O BUTKA);

- METAJTMYECKUI 3KPpaH U €ro MpOBOJIOYHBIIM BEIBO/ JOLKHBI UMETh TUIONIA/lb IOTIEPEYHOTO CEYEHUA
JIOCTaTOYHYIO, YTOOBI pa3MBIKAlolee YCTPOMUCTBO OT MEPErPy30K TOKA B CIyyae MpoOost U30SILIMKA Pa3Mbl-
KaJIo 11€Mb /IO TOT0, KaK 9KPaH BHIIET U3 CTPOS;
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- TMIPOBOJIOYHBI BBIBOJI JJOJDKEH OBITh MPUITIAH K METAJUTMYECKOMY SKPaHy WIH MPUKPEIUIEH K HEMY
JIDYTUM CIIOCOOOM, OGECITEYMBAIOIIUM TaKYIO X€ HAJIEXHOCTb COeIMHEHU.

IIpuMeuanme — OOpasiLbl KOHCTPYKIIMA OOMOTOK TpHBEACHBI B pwioxeHuu IB.
8.6.2 Kaxiast 0OMOTKA JIOJDKHA TPEACTABIATh JIMHEHHYIO ITOC/eI0BATEIbHOCTD CJIOEB.
IIpuMeuanune — Dro TpeGoBaHHE He MCKIIIOUAET CMEIIMBAHUSA BUTKOB CMEXHBIX CJIOEB.

8.6.3 IlocmenHuii BUTOK KaX/10il OOMOTKH JOJDKEH YIEPXUBAThCA HANEKHBIM CITOCOOOM, HAIpUMED
JIEHTOM WJIM COOTBETCTBYIOIIMM CKJIEMBAIOLIMM BEIIECTBOM.

Korjna mpuMeHsIioTcsl KapkKachl 0€3 OOKOBEIX CT€HOK, KOHIIEBBI€ BUTKH KaXIOIO CJIOSL JOJDKHBI
YIEPXUBATLCSI C ITOMOIIbIO COOTBETCTBYIOIIUX HAJEXHBIX cpeicTB. Hampumep, KaXIblii CIIOM MOXET
MPOKJIAJIbIBATLCS U3OJSIIMOHHBIM MaTEPHAIOM, BBICTYITAIONIUM 332 KOHIIEBbIE BUTKHU Kaxaoro cnosi. Kpome
TOro, 0OMOTKa:

- IN00 TMPOMUTHIBAETCA(IOTCS) BELLIECTBOM TOPSYETrOo WIM XOJIOJHOIO OTBEPXKJIECHWS, IOJIHOCTbIO
3aAMOJIHAIONTUM MPOMEXYTKHM U HAJIEXKHO TePMETU3UPYIOIIUMM KOHIIEBBIE BUTKM;

- 0O CKpeIUIIeTcA(I0TCA) B €IMHOE LI€JIoE C MOMOIIbIO M3OJISIIMOHHOIO MaTepuaa.

Mpumeuanune — [IpuHUMaeTcsd, UTO NBA HE3AaBUCUMBIX KpEIUIEHUS HE MOTYT OCJIAGHYTH OTHOBPEMEHHO.

Coomeemcmeue mpebosanusam 8.6.1 — 8.6.3 nposepaiom nymem ocCMOMPA U UCNLIMAHUAMU NO Pa30esam
15 —17.

8.7 K tpaHchopmaTopaM He NOJIKHBI MOJIKITIOYATHCH KOHIEHCATOPBI, KOTOPBIE COS/IMHSIOT 3JIEKTPU-
YeCcKU MEPBUYHYIO U BTOPHUYHYIO 1IETTH.

Coomeemcmeue npogepaiom oCMOMpPOM.

9 Pery/mpoBanne HANPSKEHAs MHTAHMUSA

CraunoHapHbIe TpaHchOpMaTOphl MOT'YT UMETh THANIa30H HOMWUHAJIbHBIX ITEPBUYHBIX HAIIPSOKCHWIA.

CraunoHapHBIe TpaHCGhOPMATOPHl ¢ HECKOJIbKMMH HOMWHAJLHBIMU TEPBUYHBIMU HANPSKEeHUSAMU
JIOJCKHBI OBITh CKOHCTPYMPOBAHBI TaK, YTOOBI M3MEHEHHE YCTAHOBJIICHHOIO HAIPSIKEHWSA HENb3s OBLIO
OCYIIECTBIAThL 6e3 MPUMeHEeHUS CITELIMaJIbHOrO0 HHCTPYMEHTA.

IleperocHEIE TpaHCGHOPMATOPEI JOJIKHEL UMETDb TOJIBLKO OJHO HOMWHAJIbHOE IMIEPBUYHOE HAIPSIKEHHUE,
32 UCKITIOUEHHEM TpaHchOopMaTOpOB, KOTOPEIE HE MOTYT CO3/IaBaTh HANPSDKEHWE, IIPEBHIIIAIONIEEe 10ITyC-
THMBIE JJIS HETO MPEAeibl, €CJIHM BRICIIIEE HATIpsKEHUE OyAeT cydailHO MOAKIIIOUEHO K OOMOTKE HU3KOIO
HaIpsSKEHUA.

TpanchopMaTophl, KOTOPBIE pacCUMTAHBl HA pa3IMYHBEIE HOMUHAJIbHBIE MEPBUYHBIC HAMPSIKEHUS,
JIOJKHBI OBITh CKOHCTPYUPOBAHEI TaK, YTOOBI YCTAHOBICHHOE HAIIPAXKEHHE ObLIO JIETKO Pa3IniMMO, KOrjia
TpaHcgopMaTop MOJroTOBICH K paboTe.

Coomeemcmeue npogepsom 0CMOMPOM.

IIpuMevanuga:

1 Jjig craliMmoHapHBIX TpaHC(HOPMATOPOB 3TO TPeGOBaHME YIOBIETBOPSETCS, €CIH UIS U3MEHEHHS YCTAHOBJIEH-
HOT'O HAIIPSTDKEHWS KPHILIKA CHIMAETCS ¢ ITOMOIIbIO MHCTPYMEHTA.

2 TlepeHocHo¥ TpaHchopMaTop, CHAOXKEHHBIN YCTPOMCTBOM IMEPEKITIOUEHNS COeAUHEHNH, PACTIOIOXKEHHBIM HA
BXOJle, HE pacCMaTpHBAeTCsA KaK TpaHchopMaTop ¢ HECKOJIbKMMM ITEPBUYHLIMHU HANPSDKEHUSAMU, €CIM TepBUYHOE
HampsoKeHNe MOXeT M3MeHAThes He 6osiee 10 % cpenHero 3HaueHUS IMAara30HA HAMPSDKEHWS.

10 BropuuHoe HampspKeHMe W BTOPHYHBIA TOK NOJ HATPY3KO#

10.1 Ecnu TpanchopMaTop mMUTAETC HOMUHAJIBHEIM [TEPBUYHBIM HATIPSLKEHUEM MPU HOMUHAILHOM
4acToTe U HAarpyXeH HOMUHAJILHOI MOITHOCTbIO ¢ HOMUHAJIbHEIM KO3GhOUIIMEHTOM MOLITHOCTH, BTOPUYHOE
HaMpsoKeHHe He JOJKHO OTIUYATLCS OT HOMMHAILHOTO 3HAYeHUs 0ojiee UueM Ha:

10 % juta BTOpUYHOTO HAMPSKeHUs 6e3yCIOBHO CTOMKMX K KOPOTKOMY 3aMBIKaHUIO TpaHcdopMaTo-
pPOB C OJJHUM HOMUHAJIbHBIM BTOPUYHBIM HAIIPSKEHUEM

10 % 119 caMOro BEICOKOI'O BTOPMYHOI'O HAMPSIKEHUA 6e3yCIOBHO CTOMKHX K KOPOTKOMY 3aMBIKAHUIO
TpaHchOPMATOPOB € ABYMS WM 00jiee HOMUHAILHBIMU BTOPUYHBIMU HATIPSKECHUSIMU,

15 % nnst 1pyrux BTOPUYHBIX HATIPSDKEHUIA O€3YCIOBHO CTONMKUX K KOPOTKOMY 3aMBIKAHMIO TPaHC-
dopmaTopoB ¢ 1ByMs WU Gojiee HOMUHAILHBIMU BTOPUYHBIMU HAMIPSKCHUSIMU;

5 % st BTOPUYHBIX HAMPSDKEHUI ApYruX TpaHchopMaTopos.

Jlna TpaHchopMaTopoB € BBEIIPAMUTEIAMU YKA3aHHbIE Bhillle 3HAUYCHUS YBETUYUBAIOTCS HA 5 %.

Coomeemcmeue nposepsaiom nymem umMepeHuss MOPUUHO20 HANPANCEHUA 8 YCMAaHOBUBWIEMCA PedcuMe,
npu KOMOPOM MPAHCHOPMAMOP NUMACCA HOMUHAABHbIM NEPEUHHBIM HANPAXCEHUEM HOMUHAALHOU Yacmomat u
HazpysceH HOMUHANBHOL MOWHOCIBIO ¢ HOMUHALLHBIM KO3Ghdhuyuenmom mouHocmu.
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s mpancghopmamopos, oGsedunennbix c evinpamumeneM, 6MOPUMHOE HANPANCEHUE UIMepAemcs Ha
3axCUMax yenu NOCMOAHHO20 MOKA GOALIMMEMPOM, PecyAUpylouuM cpeoHee apugmemuneckoe 3HaveHue, ecau
CneyuanbHo He 02080peHo delicmeytoujee 3Ha4eHue (cpednee Keadpamuyeckoe 3navenue) (cm. 7.1).

s mpaucghopmamopos ¢ 08ymsa uau 601ee HOMUHAALHBIMU NEPEUMHBIMU HANPANCEHUAMU S5m0 mpebosanue
pacnpocmpansemcs Ha Kaxcooe HOMUHAAbHOe NepeuvHoe HanpaXdceHue.

s mpancgopmamopos, umerouwux 6mopusHsie 0OMOMKYU C OMEEMEACHUAMU, HAZPY3KA NPUKAQObIeaemcs
K Kaxcoomy omoeabHOMYy OMEeme@AeHul0, ecau O4egUOHO, YMO 6Ce OMGEMmeEAeHUS He OOANCHbI HASPYHCAMbCs
00HOBPEMEHHO.

10.2 Ecnu Ha TpaHcdhopMaTrope yKa3aHbl HOMHHANbHAsA BBEIXOJHAS MOLIHOCTb, HOMUHAJILHOE BTO-
PUYHOE HANPSDKEHWE, HOMUHAJIbHBIA BTOPUYHBINA TOK U HOMUHAJIbHBIN KO3GhdULIMEHT MOLIHOCTH, TO 3TH
3HAYEHUS JIOJDKHBI PeaIbHO COOTBETCTBOBATD JPYT JIPYTY.

Coomeemcmeue npogepsrom pacuenom.

11 Bropwumnoe HanpszKeHHe XOJOCTOIO X0/

CootsetcTBy1oiue TpedoBanus npuseieHbl B yacTax Il u III HacTosiero ctaHaapra it pa3jTHYHbBIX
TUITOB TpaHc(hOPMATOPOB.

s mpancghopmamopos, 06seduHenHbIX ¢ 8bINPAMUMENeM, 8IMOPUUHBIE HANPANCEHUS USMEPAIOMCA ¢ 00eux
CIMOpOH ebinpamumens. Bmopuunoe Hanpaxcenue uamepaom Ha 3a3CumMax yeni G0AbMMempom, pecucmpupyro-
wum cpednee apugmemuveckoe 3Ha4eHue, ecau CNEYUANbHO He 02080peHo delicmeylowjee 3Havernue (cpeduee
Keaopamuueckoe 3Hauenue) cm. 7.1.

12 Hanpsokenne KOpPOTKOIO 3aMbIKAHHS

Ecyu B MAapKUpPOBKe YKa3aHO HAMIPSTKEHUE KOPOTKOTO 3aMBIKAHUSI, TO TIPH U3MEPEHHU OHO He JOJIKHO
OTKJIOHAThCA Oojiee yeM Ha 20 % OT yKa3aHHOro 3HAYeHHs.

Coomeemcmeue npogepsaiom uzmepeHuem HANPANCEHUs KOPOMKO20 3aMbIKAHUA, NPU SMOM MeMnepamypa
mpancgopmamopa 004xcHa OGoimb pagHa memnepamype 8030yxa 6 NoOMeujeHul.

13 Harpes

13.1 TpaucdhopMaToOphl U UX OITOPHI TPU HOPMAJILHOM SKCIUTYaTAllMH HE IOJDKHBI HArPeBaThCS CBEPX
JIOITYCTUMBIX 3HAUEHUIA.

Coomsemcmeue nposepsiom ucnvimanuem no 13.2. K oomomiam, kpome moeo, npedssaeisaiomes caedyro-
wue mpebosanus.

13.1.1 Ecau uzeomosumenem He yKa3aH KAdCC NPUMEHAEMO20 MAMEPUAAA U He YCIMAHOBACHO 3HAYeHue
memnepamypel okpysicaroueii cpedst t, (cm. 2.46), a uzmepennoe npeeviutenue memnepamypol (At) He 6onee
npugedennoeo 6 mabauye 1 ona mamepuana kaacca A, mo ucnoimanus no 13.3 ne npoéodsm.

Oonako, ecau usmepeHHoe npeevliieHle memnepamypel Gonvile 3Ha4eHU, YKA3aHHo20 ¢ mabauye 1 das
Mamepuana kaacca A, mo aKmMueHwsle 4acmu MpaHcopmamopos (cepOeuHuK u 0OMOMKU) nodgepeardm
ucnoimanuam no 13.3. Temnepamypy 6030yxa 6Hympu mepMOCHAmMa UAU CREYUAAbHOU Kamepwi vlOupaom
coznacro mabauye 2. Ilpu smom u3 mabauysr 2 evibupatom caedytoujee 60aee 8biCOKOe 3HAYEHUe NpeablllenUs
meMnepamypsl OMHOCUMEAbHO U3MEPEHHO20 NPeablieHUs meMnepamypol.

13.1.2 Ecau usecomosumenem He yKa3aH KAACC NPUMEHEHHO20 MaAmMepuaia, Ho onpedeneno 3Havenue t,, a
U3MePeHHOe npeablllleHiie memMnepamypsl He 6onee 3Ha4eHus, npusedenno2o 6 mabauye 1 0asa mamepuana Kaacca
A, yuumeigaa npu smom 3nauenue t, (cm. 13.2), mo ucnoimanus no 13.3 ne npoeoodam.

O0naxko, ecau (NpUHUMAA 60 8HUMAHUe 1,) U3MEPeHHOe npesbllieHue memnepamypsl boaviue YKa3aHHo2O 8
mabauye 1 drsn mamepuana kaacca A, mo axmueHvlie 4acmu mpaHcgopmamopog (cepOevHux U 0OMOmKIL)
nodeepearom ucnoimarnuam no 13.3. Temnepamypy 6030yxa 6Hympu mepmocmama um Kamepsl 8bl0Uparont Co2AACHO
mabauye 2 ¢ ywemom 3Hauenus 1, Ilpu smom npeeviuienue memnepamypsi, ebibupaemoe u3 mabauysl 2,
npedcmaensem credyroujee 601ee 8biCOKOe 3HAUEHUE OMHOCUMENbHO PACCYUMAHHO20 NPEesbluleHUs meMnepanypol.

13.1.3 Ecau useomosumenem yKa3an Kaacc NPUMEHEHHO20 MAMEPUAAG, HO He Onpedenero 3Ha4yenue t,, a
U3MEPEHHOe NpegblileHle meMNepamypbl He 0o1ee cOOMEemCcmeyue20 3Hauenus, npueedennozo ¢ mabauye 1,
mo ucnsimanusi no 13.3 He npogodsm.

O0Hako, ecau uzmepeHHOe Npe@blileHUe memnepamyps. 6oavule YKas3aHHoeo 6 mabauve 1, mo OanHubill
mpancgopmamop paccmampugarnm Kax Heyooeaemeoparouiuli mpebo8anuaM HACMOAWe20 cmanoapma.

13.1.4 Ecau usecomosumenem YKa3aH KAACC NPUMEHEHHO20 MAMePUAAa U OnpedeseHo 3HaueHue t,, a
U3MepeHHOe npesvliuenlie meMnepamypsl He 601ee COOMEEMCmeEyouezo 3Ha4enus, npueedennozo ¢ mabauye 1,
YHUUmMBIBAs NPU SMOM 3HaueHue t,, mo uchsimanus no 13.3 ne npogodam.
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Odnako, ecau usmepenHoe npesviutenue memnepamypol ¢ y4emom 3HaueHus I, boavuie YKa3aHHOZ0 6
mabauye 1, mo dannwiii mpancghopmamop paccmampugaiom Kax Hey006aemeopAouULl mpeGo8anuam Hacmos-
wezo cmandapma.

13.2 Ilpeeviuienue memnepamypol onpedensitom npu yCMaHOBUBULEMCS PeXCUMe 8 CAeOYIOUSUX YCAOBUSIX.

Hcnvimanue u usmepenus npogoosam 8 NOA0JCEHUU, 3AKPbIMOM OM NOMOK08 6030yXa U umelowjeM makue
Dpasmepsl, KOMOpble He OKA3bIGAIOM GAUAHUA HaA pe3yavmamst ucnoimanus. Ecau nomunanonoe 3nauenue t,
mpancgopmamopa npesviaem 50 °C, mo 6 meuenue ucnbimanuii memnepamypa 6030yxa  noMewleHuY 00AXCHA
noddepicueamovcs 8 npedeaax HOMUHAABLHO20 3Ha4veHus (1,x5) °C, Ho aywwe, ecau OHA PAGHA HOMUHAALHOMY
3HaA4EHUIO T,

Ilepenocnwvie mpancghopmamoper pacnonazaiom Ha aneproli onope, OKPAUEHHOL 8 MaMOBo-4epPHbLLl Ygem.
CmauvuonapHole mpancghopmamops: MORMuUpYom KaK npu HOpManeHot pabome Ha hanepHotl onope, OKpaleHHOU
8 Mamogo-4epHulii yeem. Ima onopa moauwunot npubausumenvio 20 Mmm umeem pazmepul, KOmopbie nPesullam
pazmepvi OpMO2OHANLHOU NpoeKyuL OaHHO20 00pasya Ha onopy He meree yem Ha 200 mm.

Sawuuennvie mpancgpopmamopsl, kpome ucnoanenus IP00, ucnosimoigarom 6 060a04Kax.

Tpancgpopmamopot co cmenensvio 3auumot 1P00, npumenenue Komopvix HeuzgecmHo, UCNbIMbIBAlOm e3
oboaouex.

Ileped ucnoimanuem Ha naepee mpanchopmamopsl ¢ 3axicumamis 04 KpenaeHuil coeGUHUMENbHbIX NP080008
munoe M, Y, Z nyxucno nodeepernyme ucnoimanuam ux coedurerue no 22.3b.

Tpancgpopmamop nodxkawuarom HA HOMUHAABHOE NePEUMHOE HANDAXNCEHUE U HAZPYHCAIOM HOMUHAAbHBIM
SMOPUYHBIM MOKOM NPU HOMUHAALHOM Ko3(duyuenme mowpocmu. 3amem Hanpaxcenue cemu nosvUaOM Ha
6 %. Ilocae 3mozo nogvlierUs HANPANCEHUA HUKAKUX USMEHEHUL 6 Yenl He npou3eoosm.

Ilpucoedunennvie mpancgpopmamops: pabomarom 6 mex ycaogusx, 8 Komopuix pabomaen npu HOpMAAbHOL
JKCnAYamayuy OanHblll Saekmpuueckuti 6oimoeoli npubop uiu opyeoe 060py008aHUe U 02080PEHHBIX 8 MeXHU-
yeckux mpeboeanusx Ha coomeemcmeyloujuil npubop uau obopydoeanue. Ecau koncmpykuyus npubopa uau
dpyaoeo 0b6opydosanus makoea, umo mpancgopmamop modxcem pabomams 6e3 Hazpy3Ku, Mo OGHHOE UCHbIMAHUE
HOBMOPAIOM 8 pexcume X0A0Cmo20 X004.

Tpesviurenue memnepamypst 06Momox onpedeaarom memooom conpomuenenus. OcmanvHbvle npesvllieHs
memnepamypul onpedeisom mepmMonapamis, HOOOOPAHHBIMU 1 PACHOAONCEHHBIMU MaKum o0paszom, ymobvl oHu
0Ka3bI8ANU MUHUMAABHOE 8030elicmaue HA meMnepamypy npogepaemvix demaneli.

Ilpu onpedenenuu npegviuieHuss memnepamypst 0OMOMOK MeMNepamypy okpyxcaroujell cpedsi (6030yxa)
U3MepAIOMm Ha MAaKoM PACCIMOAHUL Om 06pa3ya, npu KOmopom UCKAIOHAemcs éausHUe Ha uamMeperie memnepa-
mypel. B amoii mouke memnepamypa 6030yxa He OOANCHA UIMEHAMbCA 6 mexeHue UCHbimaHusa Gonee weM Ha
10 °C.

Tepmonapei, npumersembie 045 OnpedeeHiis nPeablilieHUs MmeMRepamypsl NOGEPXHOCMU ONOp, 3aKPenision
Ha 6HympeHHell CMOpOoHe HefoAbUIX MeOHbIX UAL AGMYHHBIX OUCKO8, OKPAUIEHHbIX 8 YepHblll yeem, Komopbie
Haxodamcs 3ano0Auyo ¢ NOBEPXHOCHIbIO.

Ilpegoienue memnepamypsr 21eKmpu4eckoi U3oAAYyUU (Kpome 1eKmpu4eckoll u3oaauuu o6Momok)
onpedensiom HA NOBEPXHOCMU U30AAUUL 8 meX Mecmax, z0e nogpexcoeHue Mo210 Gbl NPUGeCHL K KOPOMKOMY
3aMbIKAHUI), KOHMAKMY MexcO0y MOKO08eOYUWUMU YaCMAMU U OOCMYNHOIMU MEmAaitu4ecKumMi Yacmsamu uau
YMeHbUeHUI0 nymeill ymeuku Uil 6030YUIHbIX 3a30p08 HUdiCe 3HAUEHUl, 02080PeHHbIX 8 pa3dene 25.

Ilpu ucneimanuu:

— 014 mpancopmamopos 6e3 MapKuposKu I, npesvluteHue memnepamypel He 00aXCHO Gbimb Goavue
3Ha4eHUll, YKa3auHoix 8 mabauye I;

— 013 MpanHcopmMamopos c¢ MAapKupoexoll t, CYMMAa npeebiuieHus meMnepamypol u t, He OGOANCHA
npegovluLams cymMmbl 3HaueHull, npusedernvix 8 mabauye 1, naoc 25 °C.

Hanpumep, donycmumoe npesviiuenue memnepamypst At 06MomoK oaa:

a) mpancgopmamopa c t, = +35 °C, mamepuan kaacca A:

At +35 <75+ 25,
At < 65 K
b) dna mpancgpopmamopa c t, = —10 °C, mamepuan kaacca E:
At +(—10) < 90 + 25,
At< 125 K

Kpome mozo, snexmpuueckue coedunerus He 00AHCHbE GblMb 0CAQOACHHBIMU, NYMU YIMEUKU U 8030VUIHbIe
3a30pblL He 00AICHbL ObIMb HUMICE 3HAYEHULL, 02060PeHHbIX 6 pazdene 25, 3aAUB04HAL MACCA He O0ANCHA GbIMEKamb,
a 3auumHbsle YCmpolicmea om nepeepy3ox He OOAXCHbI CPAGAmMbIEamb.
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Ta6nuia 1 — 3HaueHUs MPeBLILICHNS TEMITEPATYPhl TP HOPMAILHOM 3KCIUIyaTAl MU

H ., IpeBLilieHMe . IpesbilieHue
ANMECHOBaHUE acTen HauMeHoBanue yacteit
TeMIIEPaTypHI, TeMIIePaTypHI,
TpaHcdopmaTopa °C (K) TpaHcdopmaTopa °C (K)
O6MoTKa (KapKac ¥ TUTACTVHBI Cep/IevHH- BbiBO/IBI 11T BHEIIHWX TIPOBO/OB M
Ka, HAXOISIIWeCT ¢ HUM B KOHTAKTe), eclH BBIBOJLI BRIKJTHOUATE TN 45
M30JIILIMS OOMOTKM MIMeEET MaTepHa Kilacca:
Al 75 Wzonguusa BHYTpEHHMX M BHEILIHUX
E 90 ITPOBOIOB*:
B 95 - M3 Pe3VHBI 40
F 115 - U3 NOJIUBUHUIIXJIOPUA 50
H 140
Ipyroii MaTepuan? — Hetamu, paspylleHHe KOTOPHIX MOXET
HapylIUTh 0€30MacCHOCTD:
Hapyxubie 060M04KM® CTAlMOHAPHBIX - U3 Pe3UHBI (KpoMe MB0JSLNN TIPO-
TpaHCc(POPMaTOPOB 60 BOZIOB) 50
HapyxHeie 0601049KN°, PYKOSTKY M T10- - u3 ¢eHonopMaTbIernIA 80
INOGHLbIE JeTaly TepelBUKHBIX TpaHchop- - u3 KapbamundopMmaibiernia 60
MAaTopoOB: - U3 NMPOIUTAHHOM GyMaru M TKaHU 60
- €CNTM TIPM HOPMAJILHOHM SKCIUTyaTaAllHH - U3 TIPOIIMTAHHOTO JlepeBa 60
STH YacTH TOCTOSTHHO IePXKAT B PyKe: -~ M3 MOJIMBUHMJIXIIOPHAA (KpOME
W3 METAJIA 30 W30JISILIMY TIPOBOJIOB), TMOJIMCTHPO-
W3 Ipyroro Marepuana 50 JIa ¥ TI0JOOHOTO TEpMOILIaCTHYeC-
- €CJTM TIpU HOPMAJILHOM 3KCILTyaTaluWuu KOTo MaTtepuana 40
5TH YACTH JEPXKAT B PYKE HE ITOCTOSTHHO: - M3 JJAKOTKAHH! 50
U3 MeTajlta 35 Omnopwt 60
M3 IPYroro Marepuaia 60
I Kiaccudpukauusa marepuanos cootBeTcTByeT TOCT 8865.
2 Ecnu pUMEHSIOTCS Apyrie MaTepuanbl, KpoMe oropopeHHbIXx B [TOCT 8865 xnaccos A, E, B u
b b b
H, 1o oHU 10JCXHBI BELICPKUBATb UCIIBITAHUE MO M. 13.3.
3 Ecau Kakoi-1ubo 51eMeHT 06pa3yeT yacTh HapyXHOM IIOBEPXHOCTH TpaHcdopMaTopa, MpeBbIllie-
HUE TEMIIEPATYPHI 3TOIO 3JIEMEHTA HE JIOJLKHO OBITh 00Jiee 3HaUEHUSI, ONPE/IEIEHHOTO /UIS COOTBETCTBYIO-
Ieit Hapy:KHOI 00O0JIOUKHU.
4 Copra pe3nHOBOIl U MOMMBUHWINIOPUIHON w30t npuseacHsl B TOCT 26413.0.
pTa p
Ecnu ng uzonsiiuM IpUMEHSIIOTCS Jpyrie MaTepUaibl, MX He CJEIYeT MOABEpPraTh BO3IeHCTBUIO
TEMIIEPATYP BHILIE JOMYCTUMBIX JUJISL 3TUX MATCPHAJIOB.

3nauenus, ykaszauwuvie 6 mabauuye 1, ocHoeansi Ha memnepamype OKpyxcaiowell cpedol, 00bMHO He
npesvuariyel 25 °C, Ho uspedxa docmuzaruwei 35 °C.

NMpumeuanue — Temmeparypsl o6MoTok cooTBeTcTBYIOT 'OCT 8865 M mpHBeneHBI B COOTBETCTBHE C TeM
(baKTOM, YTO IIPHU 3THUX UCHIBITAHUAX TEMIICPATYPHI IIPEACTABIAIOT CpE€AHeE 3HAYCHHE, 4 HC 3HAUYCHUA «I‘Opﬂ‘leﬁ TOUKH».

Cpasy ace nocie 0aHHO20 UCHbBIMAHUA OaHHBIL 00pa3zely JoANCEH 8bl0epIHCantb UCHbIMAHUE HA AeKmputec-
KYI0 npouHocms ¢ coomgemcmeuu ¢ 17.3, npuvem ucnsimamensvhoe Hanpajcerue NPUKAadbieaom moavko Mexcoy
NepeuvHoll U 6MOPUUHOL OOMOmMKAMU.

Jasa mpancgopmamopos kaacca I cnedyem yuumoieams, umo 0pyeas usoAayus He 00A%CHA nodgepeamcs
HAnpsaycenuio, npesuliiauemy coomeemcmeyiouee el 3nauenue, ykazannoe ¢ 17.3.

Pexomendyemea nposodums uzmepenus pazoeabHo HA Kaxcooil oGmomke U onpedeasms conpomusaerue
00MOMOK 6 KOHUe UCHbIMAHUIL cpa3y Jce ROcae OMKAIOHeHUs, a 3ameM C KOPOMKUMU UHMEP8alamu ¢ mem,
UMobbl MOJNCHO OblI0 HAHeCMU HA 2pPadiux KPusylo usMeHeHUs CONpOmuGAeHUs 6 3a6UCUMOCHIUL Om GPeMerU U
onpedeaums coOnpomueieHue 8 MOMEHN OMKAIOUEHU.

s mpancgopmamopos ¢ HecKoAbKUMU 8MOPUMHBIMU OOMOMKAMU UAK 6MOPUHHOL 0OMOMKOU ¢ HECKOAb-
KUMU OMEemeAeHUAMU ONPedesouuMu A8ASMCA Hauboabulie 3HAYEHU NPEGblUleHUs meMnepamypsl, noay-
UeHHble NP UCHBIMAHUAX.

IIpumeuanune — JIna rpaHchopMaTopOoB, MPeIHAZHAUEHHBIX HE JUTSA JUTUTEJIBHOTO peXiMa paGoThl, YCIOBHA
11 JAHHOT'O MCITBITAHUSA M3JI0XEHBI B COOTBETCTBYIOLINX YACTAX.

17



T'OCT 30030—93

IIpeBbIllIeHHE TEMITEPATYPBI OOMOTKM PAacCUYMTHIBAIOT IO (opMyJie

R 2 R 1
M= —p— &+ — 1),
rae x = 234,5 nua menu,
= 228,1 qyis amoMUHUS,

At — TIPEBBIILIEHHE TEMIIEPATYPHI, BHILLE f,;
R, — compoTusieHUE B Hauaje UCHBITAHUS MPU TEMIIEpAType f;;
R, — compoTuBieHUE B KOHLIE UCIIBITAHUS TPH YCTAHOBHUBLLEMCS PEXUME;
t, — TeMmepaTypa BO3/yXa B TOMEUICHUH B HAYaje UCIBITAHUS,

t, — TeMmeparypa BO3/IyXa B TOMEUIEHUH B KOHLIE HCIBITAHUS.

B nauane ucneimanua obmomku OoaxcHbl uMemb memnepamypy, paeHylo memnepamype 6030yxa 6
nomelyeHuu.

13.3 Ecau mpebyemca (cm. 13.1), akmuensie wacmu mpauncgopmamopa (cepoeurux u oomomru) nodgep-
2aiom caedylouemy YUKAUMecKOMy UCHbIMAHUI0, KAXCObll YUKA KOMOPO20 6KAIOYAEm UCNbIMAHU HA Hazpes,
6030eticmeue enaeu u eubpayuu. Ilocae Kaxcooeo yukaa NPoeoOAM UMeperus.

Yucao obpasyoe caedyem evibupams é coomeemcmeuu ¢ 4.2 (naroc mpu donoanumenvivix o6pasya). Smu
006pa3sypL 00ANCHbL N0OOBEPeaMbCs 0ecAmu UCNbIMAMEAbHbIM YUKAAM.

13.3.1 Hcnoeumanue na nazpes

B 3asucumocmu om euda uzoaayuu o6pasybi 6bi0epHCUBAIOM 8 MepMOCHame Ul CNelUanbHOl Haepesa-
meabHOll KaMepe 6 meyeHUe epeMeHl U npu memnepanype, Konopbie yka3anst ¢ mabauye 2.

Tab6nuua 2 — HMcnbiTaTenbHas TeMIepaTypa ¥ BpeMsl HCTIBITAHHS (B AHSIX) HA UMK

Tpessbinienne Temmepatypbl (°C) 111 H30MAUMOHHON CHCTEMBI (TIPH TeMIepaType

TeMIepaTypa HCTHTAHHA, °C oKpyxaiolLeit cpeasl 25 °C, uspeaka aocturaiueii 35 °C)

75 90 95 115 140

220 4
210 7
200 14

190
180
170 1

160 4

150 4 7

140 7

130 4

120 7
BpeMeHHas Knaccudpukaims, npei-
Ha3Ha4YeHHAas TOJILKO JUISI ICITBITAHU I A E B F H
o pasia. 14

AN h

Temnepamypa 6 mepmocmame unu Kamepe 00axcHa noddepucusamscs 6 npedenax +3 °C.

13.3.2 Hcnoimanue na 6o30eiicmeue éaazu

Ilocae ucnvimanus Ha Haepes o6pasyv. @ meuenue 08yx Oneli (48 4) nodeepearom eo3delicmeuro énazu
coeaacHo 16.2.

13.3.3 Hcnoimanue na eo3deiicmeue eubpayuu

Jannvie 06pasysl, ycmanoerenHbie Mak, 4¥mobvt ocu 0GMOMOK HAXOOUAUCH 8 GEePMUKANLHOM NOAONCEHUU,
nodeepzaiom 6 mevenue 1 4 ucnoimanuro Ha 6o3deticmeue 8uUOPayuL ¢ MaKcuMatbHbiM yckopenuem 1,5 npu
HOMUHANBHOU yacmome.

13.3.4 Hzmepenus

Tlocae kaxcdoeo yukaa uzmeparom conpomuenerue uzoaayuu coenacro 17.1u 17.2 u nodsepzarom obpazyot
ucnsimanuo Ha nexmpuueckyto npounocms no 17.3 u 17.4. Ilocae ucnoimanus Ha Hazpee paspeuwiaemcs nepeo
ucnoimanuem Ha 6o3delicmeue éaazu 0xaadumev mpancopmamopvt 00 memnepamypsl okpyxcaroujeli cpedvl
(6030yxa) é nomeweruu.

Hcnvimamenshoe nanpscenue das npogepku uzonsyuu no pasoeay 17 cnuxcaemes 0o 35 % yxazannvix
3HAYeHUll, a épeMs UCNbIMAHUS O0ANCHO Gbimb YEeauueHo 6060e, 3a UCKAIOYEHUEM MO020, MO UCHbIMAHUA
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obmomox no 17.4 Ooaxcrbl npoeodumscsa UCHBIMAMENbHbIM HANPAXCeHUeM He menee 1,2-kpamuoeo om
HOMUHAABbHO20 HanpsaxceHus numanus. Ilpu smom obpaszey paccmampuséawm Kaxk HecoOMeEemcmeyouull
mpeboBaHUAM UCHLIMAHUS OOMOMOK, ecal 3Ha4eHue MOKA 8 pelcume XOAOCMO20 X004 UAU OMUMecKas
COCABAAIOWA MOWHOCIU X0A0CMO020 X00a npegviaem 6oaee yem na 30 % coomeemcmeyroujee 3Haxenue,
noayyeHHoe npu nepgom usmepenuu. FEcau nocae oxonuanus ecex decamu WYUKA08 OOUH UAU HECKOALKO
00pa3y08 0Kka3anucs NOGPeICOeHHbIMIU, MO OaHHbIL MPAHCHOPMAMOP CUUMAIOM He 8bl0ePHCABULUM LUCNBIMA-
HUA Ha cmoliKkocms.

B cayuae, ecau noepexcden moavko odun obpazey uz-za npo6os mexcoy eumiamu 0GMOMKU, 3MO He
paccmampueaom KaKk HecOOmeemcmelie YCmaHo8aeHHbIM mpebosanusam U UCnbimanue moxcem Goimo npooos-
JICEHO HA OCMABWIUXCA 08YX 00pa3yax.

14 KopoTkoe 3aMbIKaHHMe M 3alIATA OT MEPerpy3Kn

14.1 TpaHcdhopMaTOpsl JTODKHBI OCTABATLCA OE30MMACHBIMU IIPU KOPOTKOM 3aMEBIKAHMM WIH Iepe-
IPy3Ke, KOTOPBIE MOTYT BO3HUKHYTH TIPU HOPMANBLHOM 3KCIUTyaTallUH.

Coomeemcmeue nposepsOm OCMOMPOM U CAEOVIOUWUMU UCHBIMAHUAMU, KOMOpPbie NPO8oOam cpaszy e
nocae ucnoimanua no 13.2, He usmenas noaoxcenue mpancgopmamopa, npu Hanpaxcernuu 1,06 nHomunanvrozo
NepeUHHO20 HANPAXMCeHUs, a 011 MPaHcopmamopos, yCcao8HO CHIOUKUX K KOPOMKOMY 3AMBIKAHUIO, AI00bIM
Hanpaxcernuem, paguoim om 0,94 do 1,06 HOMUHAABHO20 NEPEUUHOLO HANPANCEHUA!

— daa mpancopmamopog, 6e3yci08HO CIOUKUX K KOPOMKOMY 3AMbIKAHUIO, UCNbIMAHUAMU no 14.2;

— 0aa mpancopmamopos, YCA08HO CMOUKUX K KOPOMKOMY 3AMbIKAHUIO, UCRbManusmu no 14.3;

— 013 mpancopmamopos, CHAOMCEHHbIX MEPMOBbLIKAIOUAMEeLIMU §e3 HO8MOPHO20 ABMOMAMUYECK020
BKAIOUEHUS, KOMOPble He MO2YHl 80CCIAHOBUMb MOK U KOMOpble Heab3s 3aMeHUmMb, UcnbimaHuamu no 14.5 kax
das mpaucghopmamopos 6e30nacHo20 muna;

— 0aa mpancopmamopos, He CHOLUKUX K KOPOMKOMY 3AMbIKAHUIO, ucnsimanuamu no 14.4;

— 043 6e30nacHbiX npu NOGpexcoeHul MpaHcopmamopos uchvimanusmu no 14.5;

— daa mpancopmamopos, ob6seduHeHHbIX C GbinpamumeneM, Ucnoimanuamu no 14.2 u 14.3, komopuie
npogodam 08axcabi: nepebiil pas npu KOPOMKOM 3aAMbIKAHUN ¢ OOHOU CIMOPOHb 8bINPAMUMENs U MOPOLl — npu
KOPOMKOM 3aMbIKAHUL C OpYeoil CHOPOHbL G6INDAMUMEN;

— 04 MPAHCHOPMAMOPO8 € HECKOALKUMU GMOPUMHBIMU OOMOMKAMU UAU SMOPUYHOL 0OMOMKOU ¢
HeCKOAbKUMU OMEemEAeHUAMY NPUHUMAIOM 80 GHUMAHUe HAUbOAbUIee npesvluleHue memnepamypel. B nepeom
cayuae 6ce 06MOMKU, KOMOPble NPeOHA3HAUeHbl 045 OOHOBPEMEHHOL 3a2Py3KU, HASPYHCAION HA HOMUHALLHYIO
BbIXOOHYI0 MOWJHOCMb U 3ameM cO30aiom 8 Gbl6PAHHOI 6MOPUMHOL 06MOMKe KOPOMKOe 3aMbIKaHuUe.

s ucnoeimanus no 14.2 — 14.4 npesviienie memnepamypsl He 00A4CHO NPeGblULAMb 3HAYEHUL, YKA3AH-
Hbix 8 mabauye 3.

Ta6auua 3 — MaxkcuMajgbHOe 3HAUEHNE IIPEBBIIICHNS TEMIIEPATYPLI IIPH KOPOTKOM 3aMbIKAHUM M IEPErpy3KU

MakcuManbHOe mpeBbllleHHe Temnepatyper, “C(K),
K)'IaCCI/I (I)I/IKaLlI/IH H3OMALMH AJI9 U30JIUMOHHOIN0 Marepyalia Kinacca
A E B F H
BesycnoBHas 3aimra oOMOTKH 125 140 150 165 185
3anmTa 06MOTKM € MOMOILBIO 3alMTHOIO YCTPOHCTBA:
- B TeyeHWe TMepBOro 4aca WIM [id TUIABKHUX
TpefoxpaHuTeell ¢ HOMUHAJILHBIM TOKOM Golee
63 A B TeueHue IePBLIX 2 U (a) 175 190 200 215 235
- TIOCJIE TIEPBOTO Yaca, MaKcuMajibHoe 3HaueHue (b) 150 165 175 190 210
- TIoc7e TIEPBOIO uaca, cpeiHee apupMeTHUeCKoe
sHayenue (b) 125 140 150 165 185
BHeuiHne 060704k (K KOTOPBLIM MOXHO KacaTbCs C
TIOMOILIbIO CTAHAAPTHOTIO MCIIBITATEILHOIO MaTbLA) 80
PesnHoBag n3ondaumsa o6MOTKH 60
TTonvBUHMAXITOPUAHAS U3OMALIMSA 60
Omnoptl (T.e. Mobast IIol1a1b HA TIOBEPXHOCTH (aHepPHI,
3aHNMaeMasi TpaHC(HOPMATOPOM) 80
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a) Ilocne ucneitanuii o 14.3.3 3TH 3HaYEHUS MOTYT OBITDH IIPEBBILLEHBI, YTO OOYCTOBICHO TEILIOBOI
HHEpLMei TpaHcdopMartopa.

b) BT0 He OTHOCHUTCA K UCIIBITAHUAM 10 14.3.3.

14.2 Tpancgopmamopei, 6e3ycaosrno cmotixue Kk KOPOMKOMY 3aMbIKAHIUIO, UCHBIMbIEAIOM NPU 3aKO0POYeH-
HbIX 6MOpUUHbIX 00MOMKAX 00 mex nop, NOKa He 6ydem GOCMUSHYM YCMAHOBUBWIULICA PENCUM.

14.3 Tpancgopmamopel, ycao8Ho cmoiikue K KOPOMKOMY 3aMbIKAHUIO, UCNbIMbIGAIOM CACOYIOUUM 06Pa3oM.

14.3.1 3axopauusarom evixo0Hbie 3axcumsl. BcmpoernHoe 3auwummoe ycmpoticmeo om nepeepy3ox 00ANCHO
cpabomambp panvuie, YeMm npesvllileHUe MeMRepamyps. cmanem 6oavlile 3HaveHull, npueedenHbix 6 mabauye 3
042 Hanpaxcenus numarnus é npedeaax 0,94 — 1,06 HOMUHAABHOZO NEPEUUHOLO HANPANCEHUS.

14.3.2 Ecau 6 kauecmee 3aujumol npumeHsemca NAGGKUL Npe0oXpaHument, COOMEemcmeyouui mpebo-
sanuam TOCT P 50339.3, uau mexnuuecku 3x6U8AACHMHbIL NAAGKUL NPedoOXpaHUmens, Mo mpancpopmamop
Hazpyscarom mak, 4mobvl MOK 8 yenu c npedoxparumenem 6vin pageH K — HOMUHANBHOMY MOKY 3aUUMHOT

nAaeKoil 8cmasKu, MapKupoBaHHoMy Ha mpancgopmamope, 20e K umeem 3nauenue no mabauye 4.
Tabnuua 4

3HaueHHe, MApKHPOBaHHOE KaK 3HaveHre, MapKUPOBAaHHOE KakK X
HOMMHAQJILHBIM TOK 3alllUTHON ITJIaBKOM K HOMMHAQJILHBIM TOK 3alllUTHOM ITJIaBKOM
BeTapku [, A Berasku [, A
PanI(g 1) Pan IT (g IT)
IHOM <4 2,1 IHOM =3 wmwm 13 1,9
4 < IHOM <10 IHOM < 100
1,9 1,6
10 < IHOM <25 1,75
25 < IHOM <100 1,6

Mnra naaexux ecmaeox 0o 63 A mok noddepucuearom ¢ meuenue 1 4, a 0ns nAAGKUX 6CMAGOK Cebllile
63 A — 6 meuenue 2 u.

14.3.3 Ecau 6 kauecmee 3aujiimol RpUMEHAIOMCA MUHUAMIOPHbIE NAAGKUe NPedoXpanument, COOmeemcn-
eyrowue mpebogarnusm FOCT 11277, uau mexnuvecku 5k6uUaneHmHble NAABKUe NPeOOXPAHUMent, mo mpaHc-
gopmamop Haspyxcarom 8 mevenue 30 mMun mak, uwmobbl mok 6 uyenu npedoxpanumens Ovin pagen 2,1
HOMUHAABLHO20 MOKA NAGGKOL 6CMABKU.

14.3.4 Ecau 6 kauecmee 3aujumol NPUMEHACMCA KaK0e-AUub0 3auUmMHoe YCmpolicmeo, Kpome Naaekozo
npedoxpanumensi, Mo MpaHcGopmMamop Hazpyxcarom max, ¥mooo: mox 6via pager 0,95 camoeo manoeo 3HaueHus
moKa, Komopoe @bi3viéaent cpabambleéaniie 3mo20 ycmpoticmea, 00 mozo kak Gydem O0OCMUZHYmM YCMAHOGUG-
wuiica pexcum.

14.3.5 Ilpu ucnoimanusnx no 14.3.2 u 14.3.3 naasxyro ecmaesxy 3ameHsaI0m 6CmMaeKoli ¢ He3HaUUMeabHbiM
conpomugaeHuem.

IIpu ucnvimanusax no 14.3.4 ucneimamensHuili mox nPoRycKawom npu nemnepamype oKpyxcaroujell cpeoslt,
HauuHas co 3Havenus, paeHozo 1,1 HOMUHAABHO20 MOKA pacyenienus, KOmoOpwli MeOAeHHO YMeHbUIaom
cmynensmu wepe3 2 % 00 3HaueHUs, NPU KOMOPOM 3AUUMHOe YCIMPOLICMBEo om nepezpy3Ku He cpabambieéaem.

IlMpuMeuvaHnue — Eciu NMpUMEHAIOTCA TEIJIOBLIE TIPEJIOXPAHUTENH, TO WCHBLITATeNIbHbIH TOK Ha OJAHOM
o6pa3ue HYXHO YBECJHYHTb CTYNCHAMH Uepes3 5 %. Ilocne xaxinoi CTYIICHH ’I‘p&HO(l)OpM&TOp NOJIXKEH A10CTHYb
yCTaHOBHBILIerocsa pexrMa. Tak npoaorkaloT A0 TeX Top, TTOKa TETUTOBas TIABKasi BCTABKA He BLIHAET U3 CTpoA. DTo

3HaueHHe TOoKAa perucrpupyioT. VcnbiTaHHe NOBTOPSIOT € JPYyrMM oOpasiioM, ycTaHaBIMBag ToOK, paBHbIi 0,95
3aperiucTPUPOBAHHOIO 3HAUECHMHS.

14.4 Tpancopmamopsl, He cmoiikue Kk KOPOMKUM 3AMBIKAHUAM, HA2Zpyxcarom, Kak ykasaro é 14.3. Ilpu
3MOM 8 COOMBEMCMEYIOUYIO HEPBUYHYIO UAU 6MOPUHHYIO enb 6CIMPAUBAlOm HYJ¥CHOe 3auumHoe ycmpoiicmao,
YVKA3aHHOe U320MmOogumenem.

Bcmpoennoie ne cmoiikue Kk KOpOMKUM 3aMbIKAHUSIM MPAHCHOPMAMOPHL UCHBIMBIBAIONT 8MECTE C HYHCHBIM
3AUUMHBIM YCMPOLICMEOM, YKA3AHHbIM U320MOGUMeNeM U 6MOHMUPOBAHHBIM 8 NEPEUYHYIO UAL 8IOPUMHYIO Uenb,
npu Haubonee HebAAZONPUAMHBIX YCAOBUAX, KAKUE MOZYM MOAbKO B03HUKHYMb NPU HOPMAALHOU SKCNAyamayuu
U 8 CAMBIX MANCEAbIX DPeHCUMAX HA2PY3KU 04 OaHHO20 mMuna o060py008aHus uau cxemvi, 0AsS KOMOPOU
npednasnaven smom mpancghopmamop. Ilpumepamu msasjcenvix pexcumos HAZPpY3KU MOZYM CAYICUMD: PEHCUM
daumensHol HAZPY3KU, PedCUM NEPEMEHHOLL HAZPY3KU UAU 6DEMEHHOe UCNOAb306aHUe.

145 beszonacHbie npu noépexcdeHuu mpancpopmamopus

14.5.1 Tpu donoanumensnoix 06pasya UCROALIYIOM MOALKO 0432 HudNceciedyoue2o ucnoimanua. Tpanc-
gopmamopet, Komopsvie NPUMEHARUCH 043 OPY2UX UCHBIMAHULL, SMOMY UCNBIMAHUI0 He no0sepeaion.
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Kaorcowuii uz mpex obpasyoe ycmanaeaugarom Kax npu HOpMatbHol pabome Ha Qareproli onope MoAUUHOL
20 mm, okpauienHoli 8 Mamogo-uepruiii yeem. Kascoviii mpancgopmamop pabomaem npu HanpsajiceHuu, pagHom
1,06 nomunanvHo2o nepeuuno20 HanpsaxceHua. Bmopuunyro obmomky mpancgopmamopa, é Komopoi npu
ucnotmaruu no 13.2 66110 camoe 6vicOK0e npegbiuieHIe MeMNepamypsl, HePEOHAHAAbHO HAZPYHCAIOM MAK, 4Ymobbl
3HaueHUe mMoKa 8 uenu 6bia0 pasHo 1,5 HOMUHAALHO20 6MOPUYHO20 MOKA (UAU, ecau MO HEBO3IMONCHO,
MAKCUMAABHOMY 3HAYEHII0 BMOPUYHO20 MOKa) 00 mex nop, noKa He 6ydem 00CMUZHYM YCIMAHOGUGUIULICS PEXHCUM
UAU NoKa OarnHblll mpancghopmamop He @oilidem u3 cmpos, Mo ecmo He Gbl0epxcum Ucnsimanue (Kakoil u3 smux
cayuaes npousotidem paubuie).

s mpancpopmamopa, He gvideprcasuieco UCnbIMAHUeE, YCAOBUS 60 8peMsl UCHbIMAHUL U nocae HUX
00AICHBL COOMEEMCMBOBAMb KPUMEPUAM, U3A0NCEHHbIM 8 14.5.2.

Ecau mpancghopmamop evidepocueaenm ucnvimanue, mo pecucmpupyion epems 00CIUNCeHUs YCMaH08UE-
ULe20Cs pejcuma U 3amem 3aKopa4uearom esblOpanuyio emopuuryto oomomky. Henoimanue npodoascarom do mex
nop, noka mpancgopmamop e ewiidem u3 cmpos. Kaxcowiii o6pazey doaxcern noogepzamscs smoii uacmu
LICNBIMAHUsA 8 MeveHue 8peMeHl, Heo0X00UMO20 0451 OOCMUNCEHUS YCMAHOBUBWIE20C PexcUuMa, HO He 6oaee 5 4.

Tpancgpopmamopel, ecau 8o1x00am U3z cmpos, He GoAHCHbI CO30A6aMb ONACHOCMU 045 OKPYNCEHUSA, NPU4em
80 8peMsL UCNbIMAHULL U NOCAe HUX YCA08UsL O0ANCHBI COOMEEMCMBO8AMb Kpumepusm, npueedentom ¢ 14.5.2.

14.5.2 B ai0b0ii momenm ucnoimanuii no 14.5.1:

— npesvluteHue memnepamypst AH060LE vacmu 060404KU MPAHCHOPMamopos, K KOMOpo MOXNCHO NPUKOC-
HYmMbCa CMAaHOAPMHBIM UCHBIMAMEAbHbIM NAAblYeM, He 00aXcHO npesoiuams 150 °C;

— npeeviutenue memnepamypsl (paHepHoll onoput Huede He 004xcHO npegviuiams 100 °C;

— mpaHcgopmamopst He GOANCHBL UCHYCKAMb 020Hb, PACHAABACHHBIL MAMeEPUan, PACKAAeHHble Yacmulbl
UAU eopAwue KAnAU U30AAYUOHHO20 Mamepuana.

Iocae ucnvimanusa no 14.5.1 u nocae oxaaxcoenus 00 memnepamypst OKpyscaroueii cpeoovl:

— mpancgopmamopst G0ANCHb! 8bi0ePICUBAMS UCHbIMAHUE HA NPOHHOCHb U30AAYUL NPU UCHBIMAMEALHOM
Hanpsaxcenuu, pagHom 35 % ykazannoeo é pazdene 17 mabauye 6 mexcoy nepeuynoli u 6mopudHoli 06MomKamu
U Mexcdy nepeuuHol 06MOMKOL U KOPNYcoMm;

— ecau ecmb 000404KH, MO OHU He OANCHBL UMEMb OMEepCMiLii, CONYCKAIOUUX BOZMONCHOCTb NPUKOCHO-
8€HUA K HeU30AUPOBAHHBIM MOKOGEOYUWUM YACMAM CMAHOAPMHbIM natvyem (pucynox 3). B cayuae comuenus
KOHMAKM ¢ Heu30AUupO8aHHbIMU MOK08eOYWUMU YACIAMU ONPedeasionm ¢ NOMOWBI0 IAEKMPU1ecKoz0 UHOUKa-
mopa npu Hanpaxcenuu He menee 40 B.

Ecau xoms 661 00un ofpaszey He coomeemcmeyem RepeulCcACHHbIM MPeGOAHUIM, MO UCHbIMAHUE
paccmampusaemcs Kak Hey0oenemeopumensHoe.

15 Mexaamyeckasi MPOYHOCTH

15.1 TpaHchopMaTOPhl JOJKHBI MMETh I0OCTATOYHYIO MEXaHUYECKYIO0 MPOYHOCTh M CKOHCTPYHPOBa-
HBI TAKUM 00pa3oM, 4TOOBI BEICPXKUBATL HEOpeXHOE 00pallieHue, BOSMOXHOE MPH HOPMAJILHOM IKCILIY-
aTaluu.

Coomsemcmeue npogeparom ucnoimanusmu no 15.2 ona cmayuonaprsix mpancgopmamopos u ucnoima-
Husamu no 15.2 u 15.3 — 0as nepenocrvix mpancgopmamopos.

Tocae ucnsimanuii mpancgopmamopsl He O0ANCHbL UMeNb HUKAKUX NOBPeXCOeHULl 6 npedeaax mpe6oeanuli
Hacmosauwezo cmandapma, a UMeHHO: MOK08edyuile Yacmu He G0ANCHbI CIamb OOCHIYRHBIMU NPU UCRBIMAHUL
CMAHOGPMHbIM UCNBIMAMENbHBIM RaAbYeM (DUCYHOK 4), usoaupyioujue nepe2opooKu He G0AxCHbL Gbimb Nospedic-
OeHbl, 4 PYKOAMKU, poivaci, KHONKU U M.N. He 00ACHb! NepeMeuamopest Ha C60UX 0CSX.

IIpuMeuyaHnus

1 TloBpexneHve MOKPHITHS, HEOOMbILIVIE BMATHHLI, KOTOPBIE He CHIKAIOT IIYTH YTEUKH, YUTH BO3AYIIHBIE 3a30PbI
HVXe 3HA4YeHMI, OrOBOPEHHBIX B pasi. 25, u HeGoMbliKe CKOJbI, KOTOPble He BIMSIOT Ha BIArOCTOMKOCTb WJIM HA
3aLIUTY OT MOPaXEHUs JIEKTPUIECKIM TOKOM, He YUHUTBIBAIOT.

2 TpelVHbI, He BUIMMEIE HEBOOPYKEHHBIM IJIA30M KU ¢ KOPPeKlInei 3peHs, HO 6e3 YBEMUe HIs M TPELIITHBL
HA TIOBEPXHOCTY TPECcC-M3AENI ¢ apMUPOBAHHBIM BOJIOKHOM U T.II. TAKXKE HE YUMTHIBAIOT.

15.2 Tpancgopmamopsl ¢ kpviukamu u noOOGHBIMIU HACHIAMU NPOYHO YCMAHABAUBAIOM HA HCECMKOLi onope
U ROCPedCmEoM NPYIHCUHHO20 YCMPOUCMEa Osi UCNbIMAHU HA yOap, NOKA3GHH020 HA PUCYHKe 2, HAHOCAm No
oboaouke, 3auuwaioweli moxosedyuue yacmu, no mpu yoapa 8 Kaxcooi mouke, umerujell camyro HU3KyH0
NPOHHOCMb, GKAIOHAA PYKOAMKU, pbivaeu, KHONKU GKAIOMeHUs U m.Nn. Yoapsl HAHOCAM CRYCKO8bIM KOHYCOM HA
UCHbIMYeMYI0 NOBEPXHOCHIb 8 HaNPAGAeHUU, nepneHOUKyapHoM K Hell. Ileped Hanecernuem yoapoe ycmanog8ouHbie
GUHNMIbI OCHOBAHUI U KpbllleK 3aMASUBAION 6PAWAIOWUM MOMEHMOM, DAGHbIM %/, MOMeHMA, YKA3aHHO20 @
mabauye 14.
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Yacmu omkpeimotx mpancgopmamopos (ucnoanenus IP00), nedocmynmwie, kozda mparcgopmamop
8cmpoer 8 Kakoli-Hubydv npubop uau dpyeoe 060py0osanue, UCHbIMAHUIO He N008epeaon.

15.3 Ilepenocrbie mpancgopmamopsl npueodam 6 cocmosHue, coOOmeemcmeyujee HopMalbHbiM Ycao-
euaM sKcnayamayuu, a 3amem noogepzaiom 100 nadenusm ¢ evicomot 40 mm ¢ uacmomoii, He npegviuiarouieli
00HO nadenue 3a 5 ¢, HA 2AA0KYI0 CHAABHYIO HAUMY MOAWUHOL He MeHee 5 MM, HOANOMNCeHHOU Ha NAOCKYHo
6emonHyro onopy.

Boicomy uzmepsarom om wacmu 00pasya, pacnonoiceHHol Gaudice K UCNbIMAMeAbHOll NOGePXHOCU NpU
nodeeuieHHOM 00pasye neped mem, KakK 0ams emy ynacmo.

Cnocob oceoboxcoenus obpasya doaxcer obecneuusams e2o ce0600H0e naderue u3 NOOGEULEHHO20 NOAO-
JHCEHUS NPYU MUHUMAALHOM OMKAOHEHUU 8 MOMEHM 0C8000cOeHUsl.

16 BaarocroifkocTh

16.1 OGosmouka TpaHchOPMATOPOB J0KHA 00ECIIEYNTh CTEMEHDb 3AIMUTHI OT BIATH B COOTBETCTBUU
¢ knaccudukanueit TpanchopmaTopa.

Tpancgopmamopel, 6 Komopwix He NPedyCMOMpPeHbl COeOUHUMeNbHble NPOBOOA, CHAONCAIOM GHEUHUMU
nposodamu, Kak onpedeieno ¢ 21.4, ¢ Haumenvuieli coomeemcmeywueli niouadbio HONEPeyHO20 CeveHus,
02060peHHoll 6 22.3.

Coomeemcmeue nposepsarom ucneimaruem, ycmarosnaennoim ¢ TOCT 14254 npu ycmarnoexe mparncgop-
Mamopoe Kax npu HOpMAbHol pabome co 8CMABIEHHBIMU WMENCeAbHbIMU GUAKAMU 0N BMOPUMHOL Yenu npu
UX HaAuuuu.

Cpa3zy nocae 3moeo ucnvlmariiss MpaHcHOpMamop 00ANCeH GbloeplIcams UCHbIMAHUE HA FAeKMPUHECKYi0
NpouHOCMb Co2AAcHo pasdeny 17, a ocmomp Ooadcen nokazame, umo 600a He NPOHUKAA 6 MPAHCHOPMaAmop &
3HAYUMENbHOM Koauvecmee.

16.2 TpauchopMaTopsl JOKHEI OBITh CTOMKUMU K YBIAXHEHHUIO B YCJAOBUSAX HOPMAJILHOM SKCIUTY-
aTaluu.

Coomeemcmeue npogepaiom UCHbIMAHUEM HA 8AG2OCHOUKOCHb, ONUCAHHBIM 6 HACMOAWEM NYyHKmMe, 34
KOmopuimM cpasy dce caedyiom uchvimanus no pasdeay 17.

Tpancghopmamopwt, npednasnayentsie 0as RPUMEHEHUS C HCECKUM COeOUHEeHIEM C UCTOYHUKOM NUMAHUS,
UCNBIMBbIEAIOM 6MecHe ¢ No0COeOUHeHHbIM K mpancgopmamopy kabeaeM, HO ¢ OMKPbIMbIMU KAOeAbHbIMU
exodamu. Ecau npedycmompens: npobueaemvie npu MOHmMaxce omeepcmus 041 6800a npoodos uau kabenet,
00HO0 u3 HUx omipuigarom. Tpancgopmamopes, npeOHA3HaUeHHble 0/ NPUMEHEHUS C COeOUHUMEAbHBIM NPOBOOOM,
UCNBIMBLBAIOM éMecHe C HUM Npu npaguabHo NOGOSHAHHBIX Y3AaX COeOUHeHUs.

Dnexmpuueckue demanu, KpoluKy U dpyaue 4acmu, KOmopsie MONCHO CHANb 63 NOMOUU UHCMpPYMeRma,
CHUMAIOM U N008epearom, ecau 3mo HeooX00UMo, UCHBIMAHUI0 Ha 61a20CMOIKOCIb 00HOBDEMEHHO ¢ OCHOBHOL
uacmolo.

Hcnvimanue na 61a20cmotikocms nPogoosam 8 kamepe GAANCHOCHIL, COOepxcalyeti 8030yX ¢ OMHOCUMEAbHOL
aaascrocmoio 6030yxa 91—95 %. Temnepamypa 8030yxa 60 8cex mecmax, 20e Mo2ym 6bimo pazmeuwiens 00pasys.,
He doadcra paszauvambca 6oaee wem Ha 1 °C. Heneimarnue npoeodam npu Ao6oil y0o6roii memnepamype t om
20 do 30 °C.

Ileped mem kax nomecmums o6pasey 8 KAMePy GAANCHOCMU, €20 HAZPEGAION On memnepamypui t 00
(t +4) °C.

Ob6pasey, 6vi0epicuarom 6 kamepe @ meueHue:

- 2 cym (48 u) 0asa mpancgopmamopos ucnoanenus IP20 uau nusce;

- 7 cym (168 u) dasa dpyeux mpancgopmamopos.

B 6oavuurcmee cayuaes obpasey ModCHO dogecmu 00 3A0aHHOLU MEMNEPaAmypbl 3a cHem COOEPHCAHUs e2o
npu amoii memnepamype, no Kpaiineil mepe, 8 me4eHue 4 u HenocpeoCmMEeHHO neped UCHbIMAHUEM Ha
84a20CMOLIKOCM®.

IIpuMeuanue — OTHOCUTENBHYIO BIAXHOCTD OT 91 10 95 % MOXHO IIOIyUHTh IIYTEM IIOMEIIEHNS B KAMEPY
BJIAXXHOCTY HACHILLIEHHOTO BOJHOIO pactsopa cyiabdara Hatpusa (NaxSO4) mwmm vutpata kanua (KNO3), uMeroinero
JOCTaToyHO OOJbILYIO IUTOIIANb WCTapeHWsA. i Toro, 4ToGBI JOCTMTHYTb 3a0aHHBIX YCJIOBHI BHYTPH KAaMEpHI,
HeobOXxo1MMO 0GecIIeynTh ITIOCTOSTHHYO LMPKY/ISILIMIO BO3[yXa BHYTPH ¥ B OOILIEM CITyuae MCIOIb30BaTh KAMEPY, KOTOpast
TepMUYECKN U30IMPOBAHA.

Ilocae amoeo ucnvimanus u ucnoimarnuii no pasoeay 17 mpancgopmamop He 00aAM0CEH uMemb HUKAKUX
OMKAOHeHUll om mpeGosanull Hacmoauezo cmanoapma.
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17 CompoTnBieHHe H30/ALMH H 3JEKTPHIECKAs] MPOYHOCTD

17.1 CompoTuBieHHe H3OMALUUKA M IJIEKTpHUYECKas IPOYHOCTb TpaHCHOPMATOPOB IOMXKHEBI OBITh
JOCTaTOYHBIMU.

Hocmamounocme 3Haveruti smux éeauyur npogepsiom ucnvimarnuamu no 17.2 — 17.4, komopeie nposodam
cpazy e nocae ucnsimanus no 16.2 é kamepe 6aajcHOCMU UAU 8 NOMeweHUl, 8 Komopom obpa3sey 6bia 0oeedeH
00 3a0aHHOll memnepamypsl, nocie YCMAaHo6KU HA Mecmo demaineil, Komopsle parnee moeau 6bimb CHAMbL.

17.2 Conpomuenenue uszonsyuu usmepaom npu HanpAX3CeHuy NOCMOAHH020 moKa npubausumensvro 500 B
yepe3 1 Mun nocae NPUAONCEHUS HANPANCEHUS.

Conpomuenernue usonayuu 00A}CHO Obimb He MeHbule YKA3aHH020 6 mabauye 5.

Taonwunua 5 — 3HaueHUS CONPOTUBIEHUS N30SI

Wzonauus, moanexaias UCIIBITAHUIO ConpoTueyieHHe W3zonsiums, moasexaias UCITBITAHU IO CorporuayeHEe
> usoysanuu, MOM > uzomsiuuy, MOm
Mexay TOKOBEIYILMMM 4YacTIMM U Mexay TOKOBENYIIMMH 4YacTIMH U
KOPIIyCOM: MeTATNUYeCKIMH YacTIMH TpaHchop-
- JUIST OCHOBHOI M30JISLIIN 2 Maropos kiacca II, koTopble oTieneHb
- g YCHHCHHOﬁ M30/I9LIIU 7 oT TOKOBECAYIINX yacreit TOJILKO
OCHOBHOMI M30JsA1LMei 2
Mexny nepBUYHOI M BTOPUYHOM 06- Mexny MeTaIMUeCKUMHU 4YacTAMU
MOTKaMu 5 TpaHchopmaropoB kiacca II, xoropsie
Mexny Kaxo¥t mepBu4yHOI 06MOTKOM OTIeNIeHbl OT TOKOBEIYIMX HacTeit
U BCEMH JPYTUMH, COEIVHEHHBIMU TOJBKO OCHOBHOU N304 e nu
BMECTE IIEPBUYHBEIMU OGMOTKAMU 2 KopItycoM 5
Mexny Kaxnoit BTOpuuHOM 0OMOTKOI1 Mexny AByMst TMCTaMU MeTaJTMIeCKOM
M BCEMH [IpYTMMH, CO€IMHEHHBIMHU (hosbru, MpUKIAIbIBAEMON K BHYTpeHHEH
BMecCTe BTOPUYHBIMU OOMOTKAMU 2 ¥ BHEIIHEH IOBEPXHOCTSM 000JI0UeK M3
M30JISILIOHHOIO MaTeprajia 2

17.3 Cpasy xce nocae ucnoimarnua no 17.2 usonayuro ucnsimoiéaiom é meverue 1 Mun HanpadjceHuem
NpaKmu4ecKu CUHYCOUOANbHOU opMbl NPU HOMUHAABHOU acmome. 3HaveHue UCNbIMAMenbHo20 HanpAlNCeHus
U MOYKU e20 NPUoNCceHUs npueedenvl ¢ mabauye 6.

Ta6auua 6 — HMcoelTaTeabHble HAIIPSOKEHUA

Pabouee HanpsxeHue , B*
Touku MPUWIOXKECHUS UCTIBITATC/IbHOIO

HATIPAXEHIE <50 150 250 440 690 | 1000
1 Mexny TOKOBeIyIIMMH YaCTIMHU ITEPBUYHBIX LIeTIEl 1
TOKOBEIYIIMMHU YacTSIMW BTOPUYHBIX Liemei** 500 2000 3500 4200 5000 5500
2 Yepe3 OCHOBHYIO WM /OMOJTHUTEIbHYIO H30JALMIO
Mexy:

a) TOKOBEIYIIMMH YacCTSAMIE, KOTOPBIE UMEIOT WJIH MOTYT
HMETh Pa3INyHYIO MOJISPHOCTh (HAIIpUMED IIPH Cpa-
6GaThIBAHNH TIJIABKOTO MPEIOXPAHUTEN);

b) TOKOBeAyIIMMHU YACTAMU ¥ KOPITYCOM, €CJIH IPEIo-
Jlaraetrcs TOJKJIOUeHNe K 3aIUTHOMY 3a3eMJIEHUIO; 250 1000 1750 2100 2500 2750

C) JOCTYITHBIMM METALTMHECKUMH YAaCTSIMH M METAJIIH-
YECKHM CTEPXHEM OIMHAKOBOIO IMAaMETPa C COeIM-
HUTEJLHBIM [ITHYPOM MJI TMOKUM KabeseM (I Me-
TaUIMueckoil ojbroit, OGepHYTOH BOKpPYr IIHypa
WK Kabesisd), BCTABIEHHBIM BHYTPb BXOJHBIX BTYJIOK
M3 M30JISILIMOHHOIO MaTepyaia, 3alNTHBIX YCTPOICTB

3 Yepes ycuneHHy0 U30JIALMIO MEXKIY KOPIIyCOM U TO-
KOBEeLYIIVIMH YaCTAMHU 500 2000 3500 4200 5000 5500
* 3HaueHUs WCIBITATEIbHOrO HAMPSKeHUs /I MPOMEXYTOUHBIX 3HAUYEHUN paboyero HaNpSKEHUS
HaXoJ4T IIyTeM MHTEPIIONALUAU MEXIY 3HAYEHUSAMU, IPUBEJEHHBEIMUA B TaOIUIIE.

** DT TpeGOBAaHUSI HE OTHOCATCS K LIEIIM, pa3/ieIeHHBIM 3a3eMJIEHHBIM METAUIMYECKUM SKPAHOM,
KaK omucado B 8.6.1.
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Ilepeonauansvho npuxaadviéarom He 6onee NOAOBUHBL VKA3AHHO2O HANPANCEHUs, 3amem e20 6blcmpo
noewiuLarom 00 NOAHO20 3HAYEHUS.

B meuenue ucneimanus He 00aX#CHO BO3HUKHYMb HUKAKO020 Nepekpuimus uau npo6os. [Ipu smom koponHsie
paspsadel u NoooOHbie sereHus He yuumwigaromcs. Pucynku, nokassigaroujue npumepst mMovex NpUAOICEHUS
UCNbIMAmMensHbiX Hanpsaxcerull, npugedenst 6 npuioxceruu I1C.

IIpuMmeuaHus

1 BEICOKOBOJILTHEIN TpaHCGHOPMATOp, MCIONb3YeMbIi MPY HCIILITAHHH, JOKeH O0eCIeYnTh B 1IN ITHTAHUA
TOK, IO MeHbllel Mepe, 200 MA MpH 3aKOpOUEHHBIX BTOPUUHBIX BbIBOJaX. Pa3sMbiKalolee yCTpoiCTBO OT Meperpy3oK
B LIETIH He J0JDKHO cpabaTeiBaTh TIpu ToKe MeHee 100 MA. BonbTMerp, mpuMeHsieMblii /UIsi ©3MepeHNs JIEHCTRYIOIEro
3HAuYeHMS VICIIBITATEILHOIO HAIPsKeHUs, NJoJDKeH ObiTh Knacca 2,5 cornacHo I'OCT 8711.

2 OcoGoe BHHMMAaHHE IpPH WCIBITAHUKM HYXHO OOpaTHTh HA TO, UTOOBI HaNpsKeHWE, TPUIJIOKEHHOE MeXIy
TePBUYHBIMY Y BTOPUYHBIMU LIETISAME, He IePerpyXajio Ipyrue y4acrku usonsauunu. Ecim M3rotoBuTeNb yKasai, uyTo
MeXy BTOPMYHOM M IepBHYHON OGMOTKAMM CYIIECTBYET CHUCTEMa JIBOMHOW M30JsIMK (OT TEPBHYHON OOMOTKH K
Cep/IeUHNKY M OT Cep/IeUHMKA K BTOPHUYHOM OGMOTKE), TO KaX/as H30JIAIMSA TO/IBEPraeTca NCILITAHUAM OT/ENbHO.
HcnrITaTebHOE HAIPSDKEHNE YKA3aHO B I1. 2 Tabmuie! 6. Takoe Xe HAIPSDKEHHE IIPUKIIAILIBACTCS K IBOMHOM M30JISI1IMH
MeX1y IepBUYHOI LIeTIbI0 ¥ KOPITyCOM.

3 JIns tpanchopmaTtopoB Kiacca Il Kak ¢ ycmieHHOM, TaK M JIBOWHON M30JIsSIlIAeil Clie/lyeT YUATBIBATb, YTOObI
TIpMKIAILIBAEMOE K YCHIEHHOM M30IA1MY HAIIpsAXeHVe He TeperpyXajo OCHOBHYIO WM JOTIOTHUTEIHHYIO U30JIIHIO.

17.4 IHocre ucneimanus no 17.3 o0na nepeuvnas o6Momka NOOKAIOYAeMCA K HANPANCEHUID, PAGHOMY
080UIHOMY HOMUHANDHOMY NePEUMHOMY HANPANCEHUIO NPU YOBOEHHOL HOMUHAABHOU yacmome, U 8bidepicueaemcs
6 mewenue 5 mun. Ilpu smom k mpancgopmamopy HUKAKAA HASPY3KA He NOOKAIOYEHA.

Ecau neobxodumo, moxcem Gvimb npumeHeHa 0Gonee 6biCOKAS UCHbIMAMEAbHAS 4acmomd, HPU IMOM
NPO0OAICUMENbHOCMb Nepuo0a NUManus 6 Munymax Gydem pasna 10-xpammuoii HomunaasHOl uacmome,
JenaeHHOUl Ha YaCMOMY UCHbBIMAHUSA, HO He MeHee 2 MUH.

Bo épems ucnvimanus He 00ANCHO ObiMb HUKAK020 NPOOO U0AAUUL Medcdy GUMKAMU 0OMOMKU, Mexcdy
NepeUHHOLL 1 6MOPUMHOL 0OMOMKAMU, MeHCOY COCEOHUMU NEPEUHHBIMU UAL 6MOPUHHBIMIU 0OMOMKAMU UAU MeHCOY
00MOMKAMU U JHCeNe3HbIM CepOeHHUKOM.

18 Konctpykums

18.1 KoHcTpykius TpaHchOpMaTOpOB J0KHA Y/IOBJIETBOPATH BCEM TPEOOBAHUSIM HACTOSILIETO
cTaHjapTa M OBITb TEIUIOCTOMKOM, BIAroCTONKON M yIapoCTOMKON (K MEXaHWYECKMM WM MArHUTHBIM
yaapam).

Yooenemeopenue mpebosanusm npogepsiom cOOMEEHCMEYIOUUMU UCNBIMAHUAMU.

18.2 JlerkoBocCIUIaMeHSIONIMECS MATepHANbl, TaKWe KaK LEJUTYJIOWA, HEe NOJKHBI MPUMEHATLCA B
KOHCTPYKLIUU TpaHC(OPMAaTOPOB.

Coomeemcmeue npogepsm 0CMOMPOM U, ecal HeoOX00uMo, UCNbIMAaHUeM Ha 20peHue.

HemnpomuraHHbie XJIOTIOK, IEJIK, OyMara 1 MoJoOHBII BOJTOKHUCTRIM MaTepUajl HE JIOKHB MpUMe-
HATbCA B KAUECTBE M3OJISLINN.

Bock u 1mogoGHBIE TTPOTIUTEHIBAIONINE BEIIECTBA HE JOKHEI MMPUMEHSTLCSA, €CJU HE MPUHSIITO MEP,
MIPEMSTCTBYIOLIMX UX BBITEKAHHUIO.

Coomeemcmeue npogepsm ocMOmpoM.

IIpuMeuanue — Usomupyommii MaTeprai cunTaeTcs MPOMUTAHHBIM, €CITH IPOMEXYTKH MEX1y BOJTOKHAMU
Martepuaaa IpakTu4yeCK 3aII0ITHEHBI COOTBETCTBY IOIIUM IIPOIINTOYHBIM MAaTCPHAIOM.

18.3 IlepeHocHBIE TpaHCchOPMATOPHI JOJKHEI OBITh MJIM CTOMKUMU K KOPOTKOMY 3aMBIKAHUIO, WU
0€30IMacHBEIMU ITPH TTOBPEXISHNMN.

IepenocHbIe TpaHchoOpPMATOPEI, HOMHUHAILHASA BHIXOAHAS MOIIHOCTL KOTOPHIX He TpeBbiiiaeT 630 B A,
JIOJoKHEL OBITH Kitacca I1.

be3omacHble Ipy MOBPeXACHUN TPaHCHOPMATOPBI MOTYT OBITh CTALIMOHAPHBEIMU WIH MEPEHOCHBIMU,
€CJIM UHOE HE OTOBOPEHO.

Coomeemcmeue npoGepsawm 0CMOMPOM MAPKUPOSKU U UCHbIMAHUAMU, YCMAHOGAEHHbIMI 018 Mpancgop-
mamopoé kaacca I1.

18.4 KoHctpykuusa tpanchopMatopo Kiacca Il 1ookHA MCKITOYATh KOHTAKT MEXY JOCTYMHBIMU
METAJUTMYECKUMH YacTAMU U METAJUIMYECKMMU 000JIOUKAMU MMUTAIOIINX IIPOBOAOB WIM TPyOaMU BHEIIIHUX
IIPOBOJIOB.

Coomeemcmeue npogepsrwm ocMoOmpoM.

18.5 Yactu TpaHchopmaropoB kiacca ll, koTopeie ciayxkaT B KauecTBe JOMOJTHUTENLHOU WU
YCWICHHOH M3OJIALUMKU U KOTOPBIE MOTYT OBITh 3a0BITHI MPH ITOBTOPHOM COOPKe ITOC/E TEKYLIETO PEMOHTA,
JIOJKHBL:
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WK 3aKPeTUIITLCSA TAKUM 00pa3oM, YTOOBI X HEb3sd OBIIO CHATHL 6€3 3HAUUTEILHOTO TIOBPEXIEHNS;

WM UMETb TaKyl0 KOHCTPYKIIMIO, YTOOBl UX HENb3s ObLIO IIOCTABUTh HA MECTO B HEMPaBUJILHOM
MOJIOXEHUN U YTOOBI 6e3 HUX TpaHchOpMAaTOp OKA3BIBAJICI HepabOTOCIIOCOOHEIM WJIW IBHO HEKOM-
IUIEKTHEIM.

Coomeemcmeue npogeparwm OCMOMPOM U UCHbIMAHUEM BPYUHYIO.

IIpuMmeuanusa

1 Kpowme Toro, Aji1 BHYyTpeHHEM TPOBOJKY B KAUECTBE JOTOTHUTEILHOM M30ISLMY MOXHO IIPIMEHATh OTUIETKY,
€CJIM €€ 3aKPETNUTh HAIEXKHBIM CIIOCOOOM.

2 O1uleTKy CUMTAIOT HaleXHO 3aKPEeTUIEHHOH, ec/i €e MOXHO CHATb TOJIBKO Pa3pyLUVB WIH pa3pesas, WK €CITH
OHa KPemuTcs ¢ 000MX KOHLIOB.

3 Tekyluuii peMOHT BKJIIOUAET 3aMeHY BBIKJIHOUaTesiel, 3allUTHbIX YCTPOICTB M, €CIH IIO3BOJISIET TUII KPETIIEHNS,
COEIMTHUTEJIbHBIX TTPOBOIOB.

4 TlokpbiTHe MeTaTHYecKnX o0OJIOUeK CJIoeM JIaKa WM APYyroro Marepuaja, KOTOPBI MOXHO JIETKO CHSTb
1abpoBKO, He y/IOBIETBOPAET STOMY TPeOOBAHUIO.

18.6 Tpancdopmaropsl kinacca 1l 10/oKHBL 6BITh CKOHCTPYHUPOBAHBL TaK, YTOGHI 11060 MPOBO/, BUHT,
raifka, mait6a, py:XruHa Wi apyras mojo0GHas yacTh, KOTOpas ocjlabja WiIH BBIIANA U3 CBOErO MeCTa, He
MOTJIa TIPH HOPMAJILHOM 3KCIDIyaTallid 3aHATL TaKoe ITOJOXEHMe, IIPH KOTOPOM 3a30phbI U MYTH YTEUKHU
yepe3 JOMOTHUTENbHYIO WK YCHIEHHYIO U30JIIUIO WIN PACCTOSHIE MEXKAY MEPBUYHBIMU U BTOPHYHBIMU
BBIBOZIAMU cTajia Obl Hike 50 % 3HayeHMil, OIpeeSeHHBIX B pasiene 25.

Coomeemcmeue npogepsOm OCMOMPOM, UMepeHuem U UCHbBIMAHUEM BDYUHYIO.

IIpumeuanue — Ilpu olieHKe cob0NeHNS JAHHOTO TPEOOBAHMS:

- MPEATNONATaOT, YTO 1BA HE3aBUCUMBIX KPEIUIEHHUS HE OCJIAOHYT O1HOBPEMEHHO;

- YaCTH, 3aKperyieHHbIE C TIOMOIIbK) BHHTOB M TraeK, CHAOXEHHBIX MNPYXHHHBIMM 1UAGaMM, CUMTAIOT He
TONBEPXKEHHBIMU OCTAGNEHNIO TIPU YCJIOBUH, YTO STH BHHTHI M TAMKM He HYXKHO CHMMATb NpH 3aMeHe LIHypa WIH
ruOKOro Kabesid MUTAHWS WIK TIPU APYTHX ONepauusX TEKYILIEro PEMOHTA;

- IpUTIagHHBbIE TIPOBOAA HE CUMTAIOT Y/IOBJIETBOPHUTEJbHO 3aKpEIUIEHHBIMHM, €CJIH OHM, KpoMe TaiiKM, He
3aKPEeTUIAOTCA BO3JIe BHIBOJHOIO YCTPOICTBA pHKCATOPOM;

- MPOBOj14, TIOACOEINHEHHbIE K 3AKHMaM, CUATAIOT HEHAAEKHO 3aKpeIUIEHHLIMH, €ClTH BO3/IEe 9TOro 3aKHMa HeT
NIOTIOJTHUTEJILHOTO KPETUTEHUS COOTBETCTBYIOLIETO THIIA; 1UII CKPYYEHHBIX TTPOBOIOB 9TO JAOMOMHHUTENbHOE KpETJIEeHHE
JIONIKHO 32KMMATh HE TOJbKO XKUY, HO U H30MALIMIO;

- CYHTAIOT MAJIOBEPOATHLIM BhLINAaJeHHEe KOPOTKHX XECTKHX NMPOBOJIOB M3 3aXHMa, €CIIM OHU COXPAHAIOT CBOE
TIOJIOXKEeHUE TPH OcNIabieHUH 3aKHMHOTO BHHTA.

18.7 JlomomHuUTENbHAA M YCWJICHHAS U3OMSLMHU JODKHBI OBITh 3AIMUINEHB WIM CKOHCTPYMPOBAHEI
TaKUM 00pa3oM, YTOOBI 3arps3HeHNE He YXYALUANO UX KaYecTBa M He COKPAILAJO IyTH YTEUYKU U 3a30PHI
Ha 3HA4YeHUS HITKE ONpeleIcHHBIX B pasjieiie 25.

HMzonupyiomuit MaTepuan, pasieisiolidili MEepBUYHYIO U BTOPUYHYIO OOMOTKHM, M 4YacTH U3
MPUPOIHOro WM CHHTETHYECKOrO KayyyKa, MPUMEHIEeMbIe B KaUeCTBEe AOMOMHUTEIbHON U3OMSALIUU B
TpaHchopMartopax kimacca Il, 10/KHBL ObITh YCTOHYUBBIMH K CTAPEHHIO U PACIONOXEHBI TaK, YTOOH B
ciydyae BO3HUKHOBCHMS B HHX TPEIIMH, IyTH YTEYKU He ObUIM MEHbllie 3HAUeHMIl, OMpeaeieHHBIX B
pasgene 25.

Coomeemcmeue npogepam OCMOMPOM U U3MePeHUIAMU.

IIpuMmeuanue — HchbiTanue Ha CTapeHHe HAXOAMTCA HA PACCMOTPEHHH.

18.8 Ecnu mepBUYHBIE M BTOPMYHBIE BHIBOJBI IJIS1 MTOACOENIMHEHHA BHEILIHUX MIPOBOIOB PACIIONOXKEHBI
TaK, UTO PacCTOSTHHE MEXAY 3THMH BBIBOJAMH MEHblLIE€ 25 MM, OHU IOJCKHBI OBITh Pa3aeieHbl MEPEropoaKoit
U3 M30JIHPYIOIIETo MaTeprana, KOTopasi COCTAaBIAET OJHO Lieoe ¢ TPaHC(HOPMATOPOM.

Coomeemcmeue npogepsom oCMOMPOM.

18.9 PykosTKH, pBIYaryv YVIIPaBICHUS U MOJI00HBIE JETAIU 1ODKHBI ObITh HAAE€XKHO 3aKpEIUIEHBI TaK,
YTOOEI OHM HE OTBUHUMBAJINCL B Pe3yJbTaTe HarpeBa, BUOpallMH U T.l., KOTOPbIE MOTYT BOBHUKHYTb MpPU
HOPMAJIbHOU padoTe.

Coomeemcmeue npogeparwm OCMOMPOM U UCHBIMAHUAMU no pa3deaam 13 u 15.

18.10 Kpelku, oGecIeynBaloIIue 3Ty OT MOPaXeHUS IMEKTPUYECKHUM TOKOM, JIOJLKHBI OBITh
MPOYHO 3aKpeIvieHBl. KperwieHne N0MKHO OBIThL BBIIOJHEHO, MO MEHbLIEH Mepe, N1BYMs HE3aBUCUMBIMU
3JIEMEHTaMU, Ha KOTOPHIX, IO KpaiiHeil Mepe, onnH TpeOyeT MpUMeHEHU UHCTPYMEHTA.

Coomeemcmeue npogepsaom OCMOMPOM U UCHbIMAHUEM GDYHHYIO.

IIpuMmeuanusa

1 Kppbimika MoXeT cojepXaTh TaKve dJeMeHTHI, KaK Ia3 Wik ckoba, KOTophle 06pasyloT OJHO W3 TpeOyeMbIX
KpeTILLMX CPEe/CTB.

2 B xauecTBe 371eMeHTOB, TpeOYIOIINX NMPUMeHeHNA HHCTPYMEHTA, MOTYT IPUMEHSTLCSA BUHTHI, KPOME raek
BUHTOB C HAKaTKOM, 1aXe eClI OHH MMEIOT CpecTBa /Ui (hmKcaluyy OT OTKPYUMBaHUS.
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18.11 TpaHcdopMaropbl, CHAGKEHHBIEC INTHIPSIMH, MPEeIHA3HAYEHHBIMHU JUISI BBOJIA B KOHTAKTHHIE
rHE3Ja 3aKpeIJIEHHBIX PO3€TOK, HE JIOJDKHBI CO3/I1aBaTh HA 3TH PO3ETKHU YPE3BHIYAMHBIE MEXaHHYECKHUE
Harpys3KH.

Coomeemcmaue npogepsom NOOKAIOYEHUEM MPAHCHOPMAMOpa, KaK npu HOpMAAbHOLL pabome, é 3aKpen-
AEHHYI0 posemKky, coomeemcmeylouyto mpeboganuam T'OCT 7396.1, npuuem nodxarouerue npoucxooum npu
noeopome po3emku 80Kpye 20pU3OHMANLHOU OCU NO YeHMPY KOHMAKMHbIX eHe30 Ha paccmosHuu 8§ Mm nosaou
AUYEBOIl RAOCKOCU PO3EMKU.

Honoanumenvrutii kpymsauuii Momenm, Komopbolii 0oacer 6bimod NPUAOXCEH K po3emKe, 4moOsl noddep-
JHCamop ee AUUEBYI0 NOBEPXHOCYL 6 6ePMUKAALHOL NAOCKOCMU, He 0oaxcer npegviuamb 0,25 H-m.

18.12 TepeHnocHrle TpaHChOPMATOPHI, HOMUHAJILHASL BBIXOAHAS. MOIIHOCTb KOTOPBIX HE MPEBHIILIAET
2,5 kB-A nns onHodasHbix TpaHcdopmaropos wik 6,3 KB-A 114 Tpexda3HbIX TpaHC(HOPMATOPOB, 10/CKHBI
HMeTb cTeleHb 3auThl IPX4 wiu BhllLeE.

Jpyrue nepeHocHbIe TpaHchOPMaTOPEL JOJDKHEL MMETh cTenmeHb 3auuThl IPX1 w1 Beiiie.

CraumnonapHusie TpanchopMaToOpsl MOTYT UMETD JIIOGYIO CTEIEeHb 3alLMTHI, €CJIH MHOE He OrOBOPEHO
B COOTBETCTBYIOIIEM pasJielie.

18.13 TpancdopmaTopsl, cTelteHb 3a1uThl KOTOpsIX oT IP21 1o IPX6 BKIIOYKUTENBHO, 1ODKHBI HMETh
MOJIHOCTbIO 3aKPHITYIO 000JIOUKY, MOCJE TOrO KaK K HUM ITOICOSIHHEHBI MTPOBOAHUKH, 32 HCKITIOYEHHEM
JPEeHAXHOTO OTBEPCTUS JUAMETPOM HE MeHee 5 MM WM IUTolaabio 20 MM2 MpH LIMPHHE HE MeHee 3 MM.

JlpeHaxHOE OTBEpCTHE HE TpebyeTcs, eciu TpaHCHOPMATOP MOTHOCTHIO 3AMOJMHEH W30 IMPYIOLIMMH
MaTepuajaMu, BKIIIOYasi OOMOTKH W CEeP/IeYHHUK.

TpancdhopMmaTopsl, cTeneHb 3aUTH KOTOpbIX IPX7 1 BhIlIE, JOMKHBI UMETh MOJTHOCTbIO 3aAKPHITYIO
000JI04KY MOCIe UX TIPABWIHLHOM YCTAHOBKH.

Coomeemcmeue mpeboeanusm 18.12 u 18.13 nposepsiom ocmompom, uzmeperuem u uchoimanusmu no 16.1.

19 KoMmjekTyiomme n3ems

19.1 KomrmuiekTyiolue U3ejmsl, TaKue KaK BHIKIIOUATeNH, LITEeMCeNbHBIE BIIKH, MIPe1OXPaHUTENH,
JIAMITOBBIE [TaTPOHEI, COCAMHUTENLHBIC ITHYPBI U TMOKUe KaGelu, NOJDKHBI OTBEYaTh TPeGOBAHUSAM COOT-
BETCTBYIOLLIErO FOCYIApPCTBEHHOTO CTAH/IAPTA B YACTH BBIMOJIHEHHBIX UMM (DYHKLUIL.

Hcnoumanue smux 31emMeHmos 8 obujem cayyae GblNOAHAIOM OMOEAbHO COAACHO COOMGEmCmeyiouemy
cmanoapmy caedyrouum oopazom:

nposepsom, Ymobvl YKazanHble 8 MAPKUPOGKe HOMUHAAbHBIE XAPAKMEPUCUKU COCMABASIOUWUX IACMEHMO8
COOMBEMCME08anl YCA0BUAM pabomel Mpancoopmamopa, exaiouas nyckosol mox. Ilocae 3mozo cocmasgasrouuli
JAeMeHM UCHbIMbIBAIOM COAACHO MAPKUPOBKe, YUCA0 00pa3y08 O0ANCHO COOMEEMCME08ams mpeboeaHusMm
COOMBEMCMEYUe20 CIMAaHOapma;

coCmagaAauiue 31eMeHmol, Ha KOMOPbIX He YKA3aHbl UX HOMUHAAbHbIE XAPAKMEPUCIUKLL, UCNbIMbIGAIOm
8 YCA0BUSAX, COOMBEMCMBYIOUUX YCAOBUAM PABONIbI MPAHCHOPMAMOPA, 8KAOHASL NYCK 080U MOK: YUCA0 06pa3y08
8 obujem cayuae G0AMCHO COOMBEMCMBO8AMb MPebOGaHUAM CTaHOapma.

IIpumeuanue — Jlomnyckaercsi, UToOHI IIJIABKHE IPEJOXPAHHUTEN OBLIM ITOCTOSTHHO HArpyXeHbl TOKOM He
Gosiee 1,1 HOMMHAILHOTO 3HAYEHMUS.

Cocmasaaroujue 1emMeHmbl, 6CMPOEHHble 8 MPAHCHOPMAMOp, NO0BePearom 8ceM UCNbIMAHUAM HACMOsi-
weeo cmandapma Kaxk 4acms mpancgopmamopa.

Coomeemcmeue cmanoapmy Ha COOMEEMCmMEYUUL COCMABATIOWULL 3neMerm He 0033AMeabHO 2apanmu-
pyem coomeemcmeue mpebo8AHUAM HACMOAWe20 CIaHoapma.

19.2 Bwixmiouartenu, mpeaHa3HauYeHHbBIE 1T OTKIIOYeHUs TpaHchopMaTopa OT UCTOYHUKA TTUTAHUS,
JIOJIKHBI OTKJTIIOYATh BCE MOJIIOCA M JTOJKHBI MMETh 3a30p MeX/1y KOHTAaKTaMH He MeHee 3 MM.

TpeGoBaHUS OTHOCUTEIHHO OTKITIOUEHHS BCEX IOJIIOCOB M 3a30pa MEXK/y KOHTAKTAMU HE OTHOCSITCS
K TpaHcdopMaTopaM, B KOTOPEIX IIPEAYCMOTPEHO MOAKIIOUEHNE K TIMTAOMIECH CETH ¢ TTOMOIIbIO COeIUHHU-
TENLHOTIO 1IHypa WK rMOKOro Kabejst M LITEeNCeNbHOM BUJIKK, U K TpaHchopMaTopaMm, B MHCTPYKLHUKA
KOTOPBIX YKA3aHO, UTO TAKUE CPECTBA OTKIIOUEHHUS JOJDKHBI YCTAHABIUBATLCS BO BHEIIHUX MTPOBOJAX.

TpaHchopMmaTopsl He NOMKHBI MMETh BBIKIIOUATENEl B COSIWHUTENbHBIX IIHYpax WIK TMOKUX
Kabemsx.

Coomeemcmaue npogepsaom oCMOMpoM.

19.3 IlrencenbHble PO3ETKU BO BTOPUYHOIL 1I€MM HE JIOJDKHBI MOJIXOAUTh JIJIST BUJIOK, COOTBETCTBY-
roumx 'OCT 7396.1, a urtenceibHBe BUIKK, KOTOPBIE MOTYT GbITh BBEJEHEI B LITEINCEIbHBIE PO3ETKUA BO
BTOPMYHOI1 11€TTH, He JOJIKHBI MOAXOIUTh K IITeNCEIbHBIM po3eTKaM, cooTBeTcTByioiuM I'OCT 7396.1.

Coomeemcmeue npogepsaom 0CMOMPOM U UCHbIMAHUEM EPYUHYIO.
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19.4 TepmoBBIKITIOUATEH, PA3MBIKAIOLIME YCTPOMCTBA OT MEPErPY30K, APYTrue 3alUTHEIE YCTPOICTBA
JIOJDKHBL MMETD JIOCTATOUYHYIO OTKJTIOYAIONIYIO CITIOCOOHOCTb.

Coomeemcmeue npogepsaom ocMOmMpoM U UCNBIMAHUEM BPYUHYIO.

A. Tpancgopmamop ¢ mepmosvikaionamenem 6e3 HOBNMOPHO20 ABMOMANMUMECKO20 BKAIOYEHUS NOOKAIOHA-
jom Ha Hanpaxcenue, pasHoe 1,06 HOMUHAAbHO20 NEPBUMHO2O HANDANCEHUA, NPU 3AKOPOHEHHbIX GMOPUUHBIX
3AXHCUMAX HA 8PeMs, NOKA He cpadomaem mepmOoGbIKAIOHAMENb, PAIMbIKAoOwee YCmpoticmeo moka uau dpyzoe
3auwumnoe ycmpoiicmeo om nepezpysku. Ilocne moeo, xax mpancgopmamop oxaadumecsa npubauzumenssHo 0o
memnepamypsl 8030yxa @ NOMeleHUlU, MEePMOBLIKAIOUAMens Ul PAIMbIKAIOUee YCIPOLicmeo moka eKA4am
noémopHo, naaexyio ecmaexy 3amenaom. Takoil yuxa onepayuil evinoansom 10 pas.

B. Tpancghopmamop ¢ mepmosoikaionamenem ¢ ROGMOPHLIM AGMOMAMUMECKUM GKAIOHEHUEM NOOKAIOYAION
Ha 48 u (2 dna) na Hanpaxcenue, pasroe 1,06 HOMUHANBHO20 NEPBUUHO20 HANPANCEHUS; NPU SMOM MOPUYHbIE
3A%CUMBL 3AMKHYMbI HAKOPOMKO.

Bo epemsa smux ucnvimanuii He G0ANCHO B03HUKAMb HUKAKOU NOCMOAHHOU Oyeu u He 0oadcHO Gbimb
noepexcoenuil gcaedcmeue Kakux-aubo opyeux npuvutn. B cayuae B ycmpoticmeéo doaxcro pabomams ydoeéne-
meopumensHo.

19.5 VecrpoiicTBa ¢ TOBTOPHBIM aBTOMATUYECKUM BKJIIOYEHHEM HE JOJKHBI IPUMEHSITHCS, €CJIU HET
rapaHTHH, YTO HE BOSHMKHET HUKAKOM OMacHOCTH (MEXaHUYECKOI, 3MIEKTPUYECKON WU JPYyTroro poja) B
pe3yabrate Ux AeHCTBUSL.

Coomeemcmeue npogepsrom ocmompom u ucnsimaruem no 19.4, ucneimanue B.

19.6 TepMoOBBIKIIOUATENM, KOTOPbIE MOTYT BOCCTAHABIUBATh MCXONHOE COCTOSIHHME TMPH OTepallvu
MAalKu, He JOKHBI MPUMEHATHCA U 3ALIUTHL OT MEePerpy3Ku.

Coomeemcmeue nposepsarom ocmMompom.

19.7 3aluTHBIE YCTpOICTBA OT Meperpy3kd (HampuMep IUIaBKHE MpeNoXpaHUTENM) HE JOJIKHBI
cpabaTeIBaTh BO BpeMS BKJIIOUEHUS HAMPSKEHUS MUTAHUA.

Coomeemcmeue npogepsarom cae0yrOuWUM UCHbIMAHUEM.

K mpancgpopmamopy 6e3 naepysxu nodeodam HanpaxceHue, pagroe 1,06 HOMUHAABHO20 nepEUUHO20
Hanpsaxcerus. 3amem GKAOMAIOM U ebikaloualom Hanpaxcenue numanus 20 pa3 ¢ unmepeansamu npumepro 10 c.

Hemounux numanus 0oaxcen 6vims maKum, 4mobvl nPpU NPOmMeKaHuu moxka 6KAHeHUs He Habawdanocs
3HAUUMENbHO20 NAOEHUs HANPANCEHUS.

20 BuyTpeHnsisi npoBoOaKa

20.1 BHyTpeHHSS MPOBOKA U BIEKTPUYECKIE COCTMHEHUS MEXTY Pa3TMYHBIMU YacTAMU TpaHCchop-
MaTopa JAOJIKHEI ObITh COOTBETCTBYIOLIMM O0Pa30M 3alIUIICHBI WIH 3aKPHITHL

20.2 OtBepcTUs B METAUIHYECKUX 000IOUKAX, TIpeJHA3HAYEHHEIE TS IPOXOXK/IEH U N30 IMPOBAHHBIX
TIPOBO/IOB, JI0JIKHBI UMETh 3aKPYIJIEHHBIE PalMycOM HE MeHee 1,5 MM Kpas WIN JOJXHBI OBITh CHAOXKEHBI
TIPOXOAHBIMU BTYJIKAMU U3 U3OJISIIIMOHHOIO MaTepuaa.

20.3 HeusonupoBaHHBIE IIPOBOAA JO/DKHBI OBITh 3aKpEIUIEHBI TaK, YTOOBI 3aJaHHOE PACCTOSHUE
MEXIYy HUMH, a TAKXKEe PACCTOSIHIE MeXIy HUMH U 000JI0YKOM HAJEXKHO COXPAaHIIOCh.

Coomeemcmeue mpebosanuii 20.1 — 20.3 npoeepsrom ocmompom.

20.4 BHyTpeHHSS IIPOBOIKA HE JOJLKHA OCIA0NATHCA MPHU ITOICOCAMHEHUN HAPYXHBIX IIPOBOIOB K
TIEPBUYHBIM WX BTOPHUHBIM 3aKUMaM.

Coomeemcmeue npogepsiom ocMompom u ucnvsimanuem no 22.4.

20.5 W3onupoBaHHEIE IIPOBOIA, KOTOPBIE IIPU HOPMAJILHOM MPUMEHEHNUN OABEPraloTCs IIPEBHILIe-
HUIO TeMIepaTyphl Ha 3HAUEHUS, BBILIE MPpeJebHbIX, PUBEICHHBIX B 13.2, TOJCKHBI UMETh U300 U3
TEIUIOCTOMKOrO, HEIMIPOCKOIIMYHOIO MATEPHAa, €ClM €CTh PUCK HAPYIIEHUS TpeOOBaHWIA HACTOSILErO
CTaHapTa BCJEACTBUE IMOPYN U3OJISIIAN.

Coomeemcmeue npogepsiion OCMOMPOM U, ecau Heo6X00UMOo, GONOAHUMEAbHbIMIU UCHLIMAHUAMU, Npegbille-
Hue memnepamypul onpedeasitom 60 eépems ucnsimanus no 13.2.

21 TIpucoenuHeHHe K MCTOYHMKY MUTAHHS W BHELIHHE rMOKHe Ka0e d W IHYPBI

21.1 JInsa mepBUYHBIX U BTOPUYHEIX BHEUIHMX IPOBOIOB JIOJLKHBI OBITh MPEAYCMOTPEHEI OTAETbHEIS
BXOJHBIE OTBEPCTHUSI.

BxonHBIE 1 BBIXOAHBIE OTBEPCTUS I BHEIIIHUX IMPOBOAOB JOMKHBI OBIThH TAKUMU, YTOOBI 3all[UTHAS
000jT0uKa 1IHypa WIK Kabess He ITOIBEeprajach OIMMaCHOCTH ITOBPEXICHUS.

BxoaHble U BEIXOAHBIC OTBEPCTUS T TMOKUX Kabelell WIM [IHYPOB JOMKHEI OBITh BBITOJHEHBI U3
M30JIALIMOHHOTO MaTepuaja MO0 JOJEKHEI OBITh MPEeIYCMOTPEHBI BTYIKHU U3 U30JALIMOHHOIO MaTepuana,
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KOTOpPHIIl B YCJIOBUSIX HOPMAJILHON PabOTHI MPAKTUYECKU HE MOJABEPXEH cTapeHH0. OTBEpCTHUS BTYJIOK
JIOJKHBI UMeTh (opMy, TIPEIOTBPAIIAIOIILYIO MOBPEX/IEHUE IIHYPA WM Kabed.

BTynku Anst HApyXHBIX MPOBOJIOB JIOJKHBI OBITH HA/IEXHO 3aKPEIUIEHEI U 10KHEI OBITh BBIMOJIHEHEI
Tak, YTOOBI MAaTE€PUAN, B KOTOPHI OHU BCTPOEHBI, HE MOBPEIUI HUX.

BTyniku He JOJKHBI BBITTONHITHCS W3 TMPUPOJHOTO KAayyyKa, €CIH OHH HE COCTaBJIAIOT YacTh
3aLUTHOrO YCTpoiicTBa (000M0uKHM) mpoBoja (cm. 21.7).

IIpuMeyaHnue — DTH TpeGOBAHHSA HE HCKIIOUAIOT IPHMEHEHHSI CheMHBIX BTYJIOK.

Coomeemcmeue npogepsaom ocMOmMpoM.

21.2 CraumoHapHBIe TpaHCGhOPMATOPHl JOLKHBI OBITh CIPOCKTHPOBAHBI TaK, YTOOBI IOCNIE HX
HOPMAJILHOTO 3aKpPEIUICHUSI Ha OMOPEe MOXHO OBLIO MOJCOSNIWHUTb XECTKHEe M TMOKHE KIIbI BHELIHHX
MPOBOIOB.

IpuMeHeHHE ITETICENLHOTO COSTUHUTENS B IEPBUYHOM 11U CTAIITMOHAPHBIX TPaHCHOPMATOPOB He
JIOITYCKAEeTCS.

IIpocTpaHCcTBO /ISt MPOBOJIOB BHYTPH TpaHCchOpMAaTOpa JIOJKHO OBITh JIOCTATOYHBIM, YTOOHI Gecripe-
MIITCTBEHHO BBOJIUTDH U TIOJICOEIMHSTDH IIPOBO/IA, 4 KPHIIIIKU, €CJIM OHU UMEIOTCS, JOIXKHBI YCTAHABIHUBATLCS
0e3 pricKa MOBPEXACHUS MPOBOJOB WIH UX U3OJISIIIUH.

JloskHa OBITH 00ecIieueHa BO3MOXHOCTh MO/ICOCIMHEHUS BHEIITHUX IIPOBOJAOB MUTAHUA K 3aXKMMaM
6e3 KOHTaKTa MX M30JSALMH ¢ TOKOBEAYIINMHI YaCTAMM OPYTOil IMOMSIPHOCTH, Y€M MOJSPHOCTb COOTBETCT-
BYIOILIETO MMPOBO/IA, BKJIIOYAs TOKOBEIYIIME YaCTH BTOPUYHBIX [ICMICHA.

Coomeemcmeue npogepaOm OCMOMPOM U UCNbIMAHUEM HA Mecme YCMAHO8KU, UCNOAb3YS NPo8ooa
Hauboavliteli naowadu nonepeuHo20 cevenus, yKa3anHoeo 6 22.3.

21.3 TlepeHocHbie TpaHCchOPMATOPEI, KPOME TIPETHA3HAYEHHBIX UL YCTAHOBKU HETOCPEICTBEHHO
Ha IITeNCeIbHON PO3eTKe, JOKHBI OBITh CHAOXEHBI COEMHUTENLHBIM MPOBOAOM (cM. 2.21) AnuHOIf OT 2
10 4 M.

Coomeemcmeue npogepsom ocCMoOmpom.

21.4 TpebGoBaHusi, TIpeaBIBISEMBbIE K IIHYpaM W KaOeisM, MPUMEHSEMBIM JIJII MPUCOEIHHEHMS,
u3noxeHsl B yactu 11 u Il Hacrosmero crannapra.

21.5 HOMI/[HEU'[I)H&UI momaiab MOInepeYHOro CCYCHUA COCIMHUTCILHBIX ITPOBO/IOB JOJLXKHA OBITb HE
MEHblIIEe IMPUBEIECHHOI B TaduLe 7.

Taonuua 7 — HomuHanbHasg IIona/Jib MOoNnepeyHoro CeHEeHUA NMUTaInuX KaGeneit WM coeauHUTEbHbIX LIHYpPOB

TlepBUYHEL TOK ITpU
HOMMHAJIbHOM BBEIXOJHOM
MOILHOCTH, A

HomwunasbHast molanb
TOTIEPEYHOTO CEYEHHs, MM?

IMepBUUHLIIT TOK NpU
HOMMHAJIbHON BbIXOAHOM
MOLLIHOCTH, A

HoMuHasnbHas Iwiowanb
MOMEPECHUHOro CCUCHHUA, MM?

Hdo 6 Bximou. 0,75 Cs. 25 10 32 Bximiou. 4

Cs.6 « 10 « 1 « 32« 40 « 6

«10« 16 « 1,5 « 40« 63 « 10
«16« 25 « 2,5

>

Coomeemcmaue npogepsiom oCMOMpoM U UMePeHUAMU.

21.6 CoenuHuUTENIbHBIE IIHYPHI WK THOKKE KaGeau TpaHcopMaTopoB Kiacca [ 10JKHBI UMETb XKIUTY
C XeJNITO-3¢JIEHBIM ITOKPBITUEM, KOTOPAS TOACOEIUHSIETCS K 3a3eMJIAI0LLIEMY 3aXKUMY TpaHchopMaTopa U K
323eMJIMIOIIEMY KOHTAKTY LUTENCEeJIbHOU BUIKU, €CJIM TAKOBAsk UMEETCS.

CoeaVMHUTENbHEBIE LIHYPH WM MMOKue Kabenu oaHo¢a3HBIX MEPEHOCHBIX TPAHCHOPMATOPOB, pac-
CUUTAHHBIE HA TMEPBUYHBIA TOK, HE MpPEBHILIAOLIMI 16 A MpH HOMHHAJIbHON BBIXONHON MOLLHOCTH,
JIOJIKHEL OBITh CHaOXeHEI LITeNCceIbHBIMU BIIKaMu, cooTBeTcTByolmMu FOCT 7396.1. Ipyrue mepeHoc-
Hble TpaHCHOPMAaTopbl MOTYT OBITh CHAGXEHBI IUTEMCEIbHBIMU BHJIKAMH, COOTBETCTBYIOLIMMU
T'OCT 29146.1 u TOCT 29146.2.

Coomeemcmeue npogepsiom ocCMompom.

21.7 CoeIMHUTENbHBIE ITPOBOAA JOJIKHBI MIPUCOCIUHATLCA K TpaHCGhOPMATOpy ¢ MOMOIIbIO KperuUie-
Hua tumoB X, Y, M wim Z B cootBeTcTBUH ¢ TpeOoBaHusasMHM yacteit IT u 111 (pa3a. 21).

Coomeemcmeue npogepaiom ocMompom U, ecau HeobXo0uMo, UCNbIMAaHUEM GDYUHYIO.

21.7.1 Tlpu kpermieHuu Tuma Z coBMmecTHas ¢dHopMoBKa 06GOJIOYKU TpaHchopMaTopa BMECTE C
COEIMHUTEILHBIM IIPOBOAOM HE JIOJDKHA TTOBPEX/IATh U30/ILMIO ILIHYpa UM KaGens.

Coomeemcmaue npogepsaom ocMompom.
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21.7.2 BXoaHBIE OTBEPCTHUS JOIKHBI UMETb TaKyl0 (hOopMy WIKM OBITh CHAOXeHBI TAKMMU BXOJHBIMU
BTYJIKAMU, 4YTOOBI TIPU BBOJE COEJUHUTEILHOIO IPOBOJA €ro 3alUTHAs 00oJouka HE IToIBepraiach
OTACHOCTHU TIOBPEXICHUS.

Hzomnstiiust MeXIy TIPOBOIOM U 0GOJIOUKOIH 1OJIKHA COCTOSITh U3 U30JIIIMK TIPOBOJIA M, KPOME TOTO:

- 15 TpaHchopMaTopoB Kiacca I — mo MeHblleil Mepe U3 OIHOM pa3AeUTEIbHOM N30SI,

- 171 TpaHchopMaTopoB Kinacca II — mo MeHbIneit Mepe U3 ABYX pa3leNUTeNIbHBIX W30 IALIHULHL.

PasznenurenbHass U30SLUAS MOXET COCTOSITh U3:

- 00OJIOUKU COEJUHUTEIHHOTO MPOBOA, TI0 MEeHbIlIell Mepe, SKBUBAJICHTHOI 000IOUKe IITHYpa WIX
kabens, cooTBeTcTBYMOLIEH TpeGoBanuam M'OCT 26413.0;

- IPOKJIAAKU U3 M30JIIIIMOHHOIO MaTepuaia, COOTBETCTBYIOLIEi TpeGOBAHUSAM K JOMONHUTEIbHOMN
U30JISILIMH;

- BTYJIKU U3 U30JISILIUOHHOIO MaTepuaia, COOTBETCTBYIOLIEH TpeGOBaHUAM K JOMOJHUTEILHON H30-
JIILMH, U1 METAJUTMYECKUX 000I0UEK;

- 000JIOUKYU U3 U3OJISALIMOHHOTO MaTepUaia; B 3TOM CiIydyae He TpeOyloTcs IBa BUjia pas3euTeTbHOMN
H30JISALMHA.

Coomeemcmeue npogepsiiom 0CMOMPOM U UCNbIMAHUEM GDYUHYIO.

21.7.3 BBOAHBIE BTYJIKU JOJIKHEI:

- UMeThb (hopMy, MPeTOTBPAIIAIONTYIO TIOBPEX/IEHME IIHYpa ITUTAHUS;

- OBITb HaJIEXHO 3aKPEIUICHEI,

- He CHUMaTbcs Ge3 ITOMOLIM UHCTPYMEHTa;

- COCTaBJIATh OJHO LIEJOE CO LIHYPOM ITUTaHWS, KPOME KPEeIUIEHUS THIIA X

- OBITb HEPE3UHOBBIMH, 33 UCKITIOUEHUEM CITy4yaeB, KOI1a OHU COCTABJISIOT OHO LIEJIOe ¢ Pe3MHOBOM
060JI04YKO#l COENUHUTEIHLHOTO TIPOBOA IS TUTIOB KpemwteHusd M, Y u Z nyis TpancdopmaropoB kiracca I.

Coomeemcmeue npoepsaiom 0CMOMPOM U UCNbIMAHUEM BDYUHYIO.

21.7.4 TlepeHocHEIE TpaHCHOPMATOPHI JODKHBEI OBITh CHAGXKEHBI 3alllUTHBIMU YCTPOMCTBAMM MIJIST
COEMHUTENILHOTO MIPOBO/IA BO BXOJHOM OTBEPCTHH, €CIU TOJIbKO BBO/ WIHM BTYJIKA HE UMEIOT BOPOHKO0O-
PasHOTO C IUIABHEIM 3aKPYyTJICHUEM OTBEPCTUS C PAJIUYCOM KPUBU3HEL HE MeHee 1,5 BHELIHEero nuamerpa
COEIMHUTENILHOTO LIHYpa WK Kabesst, HauOoMblIeit IIOLIA1bi0 MOTIEPEUHOro CEYSHMSI.

3aluTHBIE YCTPOUCTBA JOJIKHBL

- OBITb CKOHCTPYUPOBAHBI TaK, YTOOBI 3alIUTUTh IIIHYP WK Kabelb OT Ype3MepHOro usruba B Mecte
BBOJIA €ro B TpaHchopMaTop;

- OBITb U3 U3OJISIIIMIOHHOTO MaTepUaa;

- OBITh HAJIEXKHO 3aKPEIUICHBI,

- BBICTYNATh U3 BXOJIHOTO OTBEPCTHS TpaHCHOpMaTopa Ha pPacCTOSIHUE HE MEHEE 5-KpaTHOTrO BHEII-
HEro juaMeTpa Kabejisi WM 5-KpaTHOro HAuGOJIbIIEro BHEIIHEr0 pa3Mepa IUIOCKOTO COeAHHUTELHOTO
IIIHypa, TIOCTABJISIEMBIX € TpaHCHOpPMaTOpOM;

- COCTABJISITh OJIHO 1IEJI0€ C COCJIMHUTEILHBIM MIPOBOJIOM, IIIHYPOM, KPOME KPEIUIeHH Thma X.

Coomeemcmeue npogepaom 0CMOMPOM, UIMePEHUeM U CAeOYIOUUM UCHbIMAaHUeM.

Tpancgopmamop ucnvimsiéarom ¢ cOeOUHUMENbHbIM WHYPOM UAl Kabenem, uMeroujum OAURy npubausu-
meavro 10 cm.

Tpancgopmamop ycmanasausarom max, 4modsl 0Cb 3auiIMHO0 YCMPOUCMEa 6 mom mecme, 20e om Hezo
omxo0um coeduHUmMenbHbIE WHYP Ul Kabeab, Obiaa OMKAOHEHA 88epX NO0 yeaoM 45 ° OMHOCUMENbHO 20pU3OH~-
manvHOUl naockocmu, Ko2da K WHypy uau Kabenio He NPUAOICEHA HaA2pY3Ka.

3amem Kk c60600HOMY KoHUY WwHYpa usu Kabeas npuxpenasiom maccy, pasuyio 10 D* 2pammos; D (mm)
DPAGHO GHewHeMy Ouamempy Ul — OAsl RAOCKUX WHYPO8 — HAUMEHbUIEMY GHEUIHEMY PA3Mepy NOCMABAAEMO20
¢ mpancghopmamopom wHypa uau Kabeas.

Ecau 3awumnoe ycmpoiicmeo 6binoaHeHo U3 mMamepuana, 4yecmeumersHo2o Kk memMnepamype, mo ucnvi-
maxue nposodam npu memnepamype (23+2) °C.

IThockue wrypot useubarom 6 HanpaeaeHuu, NePReHOUKYAAPHOM K RAOCKOCIU, codepicaueli ocu Hua.

Henocpedcmeenno nocae npunoyiceHus Maccol pacuyc KpueusHvl wHypa uau kabeas 6 awbom mecme He
donxcen 6vimo menee 1,5 D.

Ecau 3augumnsie yempoiicmea ne yooenemeopsaom mpebosanusm 3mo2o NYHKma K pazmepam, mo oopasey
3aWUMHO20 YCMPOLICMea emecme ¢ COeOUHUMEAbHbIM WHYPOM UAU Kabenem, NOCMAGAAeMbiM ¢ mpaHchopma-
mopom, doaxcer nodsepzamvcs ucnoimanuio, éxawyawwemy 5000 yuxaoe Ha uzeub. 3auumuoe yecmpoiicmeo
MOHmupyemca Ha mpancghopmamope ¢ OauHoi wHypa uau kabeas om 60 0o 100 cm. Ilpu cmayuonapnoii
ycmanoeke mpancgopmamopa 3awumuoe ycmpoiicmeo uszubaiom, nepemewias WHyp uau Kabeav eneped u
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obpamno 6 naockocmu npubnausumensto nod yeaom 180 °. B koHue 3moeo ucneimanus Ha 3auumHom ycmpoiicmee
U Ha wHype uau Kabene He OOAXCHO Obimb HUKAKUX NPUSHAKOS YPEIMEPHOS0 UCMUPAHUA UM U3HOCA.

21.7.5 TpanchopmaTopbl, cHaGKeHHBIE COeIUHUTENbHBIMUA MMPOBOIAMM, JIOJDKHBI HMETb TAKUE YCT-
policTBa KperwieHus, YTOOBl TPOBOJA B MECTAaX IOACOENWHEHUsI K TpaHchopMaTopy He MOABEPrajuch
HATSKEHUIO U CKPYYMBAHUIO U YTOOBI U30JAUUS MPOBOIOB ObUIA 3alIMIIEHA OT UCTUPAHUS.

IIpu xpermennu Tma X B KaueCTBE YCTPOMCTBA KPEIUICHUSI COS/IMHUTENILHOIO MPOBOJA IS Mepe-
HOCHBIX TpaHC(HOPMATOPOB HE JOKHBI MPUMEHSTHCS CAJIbHUKU, €CIU TOJILKO OHM HE PAacCYUTAHBI UTA
3aKMMa IIHYpOB W Kabejieil BceX TUMOB M pa3MepoB, KOTOPBIE MOTYT MCIOJL30BATHCI B KAyeCTBE
COe/IMHUTENbHBIX MpoBoAoB. He nomycKaloTes Takue TEXHONMOIMMYECKUE MPUEMBL, KaK CII0co0 KpeIuieHUud
IIHYpa MeTo/IoM (hOpPMOBaHUS HA YCTPOICTBaX, 3aBI3bIBaHUE LIIHYPA WIM KaGeJs y3JIOM WIH CBA3BIBAHUE
KOHI1I0B OeueBKoOi. JIaOUPUHTHL M MOAOOHBIE YCTPOIICTBA AOIYCKAIOTCA MPU YCIOBUM, KOTa SICHO, KakK
MOHTHUPYETCS COSTMHUTEbHBIN MPOBO/L.

Ipu kperrenun Tuna X yCTpoicTBa KPEIUIEHUA COSAUHUTENLHOTO MPOBO/1A JIOJIKHEI OBITb CKOHCTPY-
MPOBAHBI U PACITONIOXKEHBI TaK, YTOOKL:

- obecrieynBajach jierkas 3aMeHa IliHypa Wik Kadens;

- OBUIO SICHO, KaK IOCTUTaeTCA pasrpy3ka LIHYpa OT HATSDKEHUS U MPEJOTBpALIEHUE CKPYYUBAHMSA
MPOBO/IOB;

- OHU OBUTA TIPUTOAHBL VTS Pa3TUYHBIX TUIIOB COEIUHUTENbHBIX IIHYPOB U Kabeneil, KOTOpble MOTYT
OBITH MTPUCOEAMHEHBI, €CJIU TOMLKO TpaHChOopMaTOp HE PACCUMTAH HA OJMH TUII IIIHYpa WIH Kadens;

- COeJUHUTENILHBIN LIHYp WIK Kabelb He Kacalics 3aKUMHBIX BUHTOB YCTPOMCTBA KPEIUICHUS, €C/IU
STU BUHTHI JIOCTYITHBI WU 3JEKTPUYECKU COCAUHEHBI C JOCTYITHBIMU METAJUIMYECKUMHU 4acTAMU;

- COeJUHUTENILHBIN IHYp WIN Kabelb He 3aKpelUIsIMCh METAJUIMYECKUM BUHTOM, KOTOPBIN HEIO-
CPE/ICTBEHHO OMUpPAaeTCs Ha KabeNb WIK LIHYD;

- TT0 KpaifHeil Mepe OjJHa 4acTb YCTPOMCTBAa KPEIUVIEHUS COEJAMHUTEILHOIO IIHYpa ObUIA HAAEXHO
3aKperieHa Ha TpaHcdopMarope;

- BUHTBI, €CJIM TAKOBBIE UMEIOTCS, KOTOPBIE 3aBUHYMBAIOT WIM OTBUHYMBAIOT MPU 3aMEHE COEIUHU-
TEJILHOTO IIHYpa WU Kabesst, He CITYKIWIM VISl KPETUIEHUSI IPYTUX SJIEMEHTOB, €CJIU TOJLKO MPU yTepe WA
HEIPaBUJILHOI YCTAHOBKE 3TUX SJIEMEHTOB OHU He J1€1a10T TpaHchopMaTop HEPaGoTOCTIOCOOHBIM WU ABHO
HEKOMIUIEKTHBIM WM €CIU YaCTH, KOTOpBIE KPEIATCS STUMU BUHTAMM, MOXHO CHSTh 0€3 MOMOLIM
MHCTPYMEHTA NIPU 3aMEHE LIHypa WU Kabens;

- 1 TpaHcdopMmaTopoB Kimacca | ycrpoiicTBa KperieHUs ObUIM M3TOTOBIECHBI U3 U3OJSIIIMOH-
HOro Marepuaja UJIM CHAOXeHB M3OMSILUUOHHON IPOKIAAKOM, €CIU B pe3yJibTaTe IMOBPEXJIEHUSA
HU30JIILUUU COEAUHUTENbHOTO HIIHYPA WIM Kabes JOCTYIMHBIE METAUIMYECKUE YACTH MOTYT OKa3aTbCsl
IO/l HaMIPSIXKEHUEM;

- 1yt TpaHccopmaropo Kiacca 11 ycTpoiicTBa KperieHUs: ObUTH U3rOTOBJIEHEI U3 U3OJALLMOHHOTIO
Matepuana Wi, eclId OHU W3 MeTajula, OBUIM W30JMPOBAaHBI OT JOCTYIMHBIX METALIMYECKMX 4YacTeu
HM30JISILIMEI, COOTBETCTBYIONIEI TpeOGOBAHUAM K JOTIOHUTEILHOM U30ISALINMI.

Hna xperteHuit TuroB M, Y U Z XWJIBI COETUHUTENbHBIX MPOBO/IOB JOJDKHBI OBITh M30JIUPOBAHEL OT
JOCTYITHEIX METANIMYECKUX YacTeil M30MSILUel, COOTBETCTBYIONIEH TpeGOBAHUAM K OCHOBHOI H3OJSIIIMU
IS TpaHchopMaTopoB Kinacca | MU COOTBETCTBYIOUIEH TpeOOBaHUSAM K JOMOJTHUTEIbHOU U3OMALMM JUIS
TpaHchopmMaTopoB Kinacca II. Dta U30MAIUA MOXKET COCTOSITh U3:

- pa3leIUuTeNbHOM U30JALMOHHON MIEPETOPOIKHU, MPUKPETUIEHHON K YCTPONCTBY KpEIUIEHUSA LLIHYpPA;

- CITeLIMAILHOM TTPOKJIAIKU, MIPUKPEIUIEHHOU K COeAMHUTEILHOMY IIIHYPY WIN Kabeio;

- 11 TpaHchopMaTopoB Kiacca I U3 06omouku, SKBUBAJICHTHOM TOM, KOTOpas MCIIONb30BaHA JUISL
1IHypa Wiu Kabes.

Hna xpermteHuit TumoB M u Y ycTpoiicTBa KperuIeHUsT JOJDKHBI ObITh CKOHCTPYUPOBAHEL TaK, YTOOBI:

- 3aMeHa COEJIMHUTENLHOTO MPOBOA OTBEYANA TPEOOBAHUSAM HACTOSIIETO CTAHIAPTa;

- COeJUHUTENILHBIIA 1IHYP WK Kabelb He KacaTnCh 38XMUMHBIX BUHTOB YCTPOICTBA KPETUIEHUS, €CIIU
STU BUHTHI JOCTYITHBI WU 3JEKTPUYECKU COSAUHEHBI C JOCTYITHBIMU METAUIMYECKUMU YaCTAMU;

- COeIUHUTENLHBIIA IHYP WK Kabeab He 3aXUMaicd MEeTAUTMYeCKUM BUHTOM, KOTOPEIH Hermocpe-
CTBEHHO OITMpaeTCs Ha IIHYpP WK Kabenb;

- Y3JIBL B COCIMHUTEIILHOM 1IHYpe HE ITPUMEHSUINCD;

- TaOUPUHTHI M TIOJOOHBIE YCTPOICTBA JOIMYCKAJIUCh TIPU YCIOBUU IMOJHOIN SICHOCTU, KaK J1OJIXEH
coOUpaThCsl COeTMHUTENbHEIN ITPOBOJ;

- 171 KperuieHus: Tura M GBUIO TTOHSTHO, KaK JOCTUTHYTh Pa3rpy3Kd HATSCKEHUS COSIUHUTENbHOTO
MMPOBOJIA U MPEJAOTBPATUTh CKPYYUBAHUE XIJL.

Coomeemcmeue npoeepsaiom 0CMOMPOM U CAEOYIOULUM UCHbIMAHUEM.
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Ilpu kpennenuu muna X mpancgopmamop cHabicaom coomeemcmeyouum coeoUuHUNMEeAbHbIM NPOGOJOM.
IIpu smom npoeoda 6600m 6 3axCUMbL, GUHMBI KOMOPLIX, €CAU MAKUEe UMEIOMCA, 3AMAZUBAION HACMOAbKO,
umobbl nPoeoda He Mo2AU Ae2KO UBMEHAMb C80e NOAONCEHUe. YCMPpolicmeo KPenaeHus ucnoab3yom o6biuHbIM
cnocobom. F20 3acumHbie GUHMbI 3aMAUCAIOM KPYMAWUM MOMEHIMOM, PAGHbIM 2[5 MOMEHMA, YKA3AHHO20 6
mabauye 14.

Hcnoimanus npoeodam cHauasa ¢ cOeOUHUMEAbHbIM WHYPOM UAu Kabeaem Haubonee nezko20 muna c
Haumenbuiell n1owadsvio NONEPeuHO20 ceueHus, YKA3aHHoU 6 mabauye 7, a 3amem cO WHYpomM uau ¢ Kabenem
caedyroujeeo 60aee MANCEA020 MUNA C HAUGOABULEL NPEONUCARHOL NAOWAOLI0 CeveHUs, ecau OaHHbILE mpancgop-
Mamop He npedHA3HA4eH 04 YCMAHOGKU MOALKO 00HO20 MUNQ WHYPA Ut Kabens.

Jns kpenaenuii munoe M, Y u Z mpancghopmamop ucnoimutéarom ¢ coeOuHUmMensHuim npoeooom 6 paboyem
noAoceHUU.

IIpu 3mom ne donyckaemes éoamoxc- Tab6nuuna 8 — HardxeHne u KpyTsSiuii MOMEHT, TIPHKIIAILIBaC-
HOCMb 86e0eHUsl COeOUHUMEABHO20 WHYPA MBbI€ K COEIMHHTEILHBIM MPOBO/1AM

unu xabeaa eHympe mpaucgopmamopa Ha- i
CMOLKO, YMobbl SM0 66136010 ROBpeEXCOeHUEe Macca Harsoxenwe, Kpymsuwii Momenr,
o TpaHcdopMaTopa, Kr H HwM
WHYPa uau Kabens, Uil 6HymMpeHHux ywacmet
mpancgopmamopa. . Jo 1 Bximou. 30 0,1
3amem CcoeOUHUMENbHI WHYD UAU Cg. 1 10 4 BKJTIOU. 60 0,25
Kabeab nodeepeaiom 25 HamMANCEHUAM, 3HA- « 4 100 0,35

ueHus Komopsix ykazanol ¢ mabauye 8. Ha-
MANCEHUS NPo6OOAM 6 HAUbOAee HeOAAZONPUSMHOM HANPAGAEHUU, (e3 puleKo8, Kaxcooe HamaxceHue daumesa 1 c.

Henocpedcmeento nocae 3mozo Kk cOeOUHUMENbHOMY WHYPY Ul Kabeato npukaadsiéaiom é mevernue 1 mun
Kpymawuii MOMeHm, 3Ha4enue Komopozo yKazano é mabauye 8.

Bo epema ucnoimanuii coedunumenvrbolii wHyp uau KabGeavb He 00axCeH ObIMb NOBPENHCOEH.

Iocae ucnoimanuii coedunumensrolii WiHyp Ul Kabeab He oaxceH Gbinb CMeUjeH 8 NPOOOALHOM HANPAG-
AeHuu 6onee wem Ha 2 MM, a NPOBOOA He OOANCHbI NEPEMECHIUMbCA 8 3AUCUMAX HA pACCMOosHUe bonee veM Ha
1 MM u He 00aXCHO Gbimb 3aMemHO20 HAMANCEHUA 8 COeOUHEHUN.

Tlymu ymeuru u 3a30pei He 00aX#CHb! Gbimb MeHbllle 3HAYeHUL, YKA3AHHbIX 8 pa3zdene 25.

Ymobor uzmepums npodoavHoe cmeujerue, neped UCNbIMAHUEM HAHOCAM OmMemKy HA COeOUHUMenbHbIl
WHYp uAu Kabeab, HAXOOAWUECA 8 HAMAHYMOM COCMIOSHUU, HA PACCMOAHUU npubauzumenvho 20 mm om
ycmpoticmea Kpenaenus uau 0pyeoii yOoGHoU mouku.

Ilocne ucneimanuii usmeparom cmeujenue ommemKy HA wWHype uau Kabene, HAXOO0AUEMCS 8 HAMAHYMOM
COCMOAHUU MO OMHOWEHUI0 K YCIPOLICMEY Kpenienus uau opyeoi mouxe.

21.7.6 Ortcex BHYTpH TpaHC(hOpMATOpa WIM 4YacTh IIPOCTPAHCTBA TpaHCHOPMATOpa, IMPeIyCMOTPEH-
HBIE JJIS1 IPUCOEIUHEHUS IUTAIOLUIUX IIPOBO/IOB:

- JUTSL KpeTUIEHUM COeIUHUTEbHBIX MPoBOA0B TUIIOB X, M u Y:

JIOJDKEH OBITb CKOHCTPYUPOBAH TaK, UTOOKI MEPE YCTAHOBKOU KPHIIIKU, €CJIU OHA UMEETCS, MOXKXHO
OBLTO MPOBEPUTH MPABUILHOCTb COEIUHEHUS U PACIIONIOXEHUS MIPOBOJIOB;

JOJDKEH OBITh CKOHCTPYUPOBAH TakK, UTOOHKI KPHIIKU, €CJI OHU UMEIOTCS, MOXHO OBLTO YCTAHOBUTD
6e3 pucKa MOBPEXICHUS COSAUHUTEIbHBIX TIPOBOJOB U MX U3OJSIIINU;

JOJDKE€H OBITb CKOHCTPYMPOBAH TaK, YTOOHI B IMEPEHOCHEBIX TpaHchopMaTropax HEU30JIUPOBAaHHEIMN
KOHell TIPOBOJia B CJIy4ae BEIMAIEHUS €ro U3 3aKMMa He MOT BOUTH B KOHTAKT C IOCTYITHBIMU METAJUIUYEC-
KHUMM YaCTIMU, KpoMe KpeIuieHu TUTIOB M 1 Y, y KOTOPBIX COeTMHUTENLHBINA MTPOBO/] CHA0XEH 3aX1UMaMu,
HCKITIOUAIOIIMMU BBICKATb3BIBAHUE ITPOBOJIA;

- T KpeTuleHu# Tuna X IMpy CTALMOHAPHO MPOBOIKE, KPOME TOTO:

JIOJKeH OBITb JOCTaTOUHBIM AT OECIPEITCTBEHHOIO BBEICHUS U TIO/ICOSIUHEHUS IIPOBOIOB;

JIOJDKEH OBITh CKOHCTPYUPOBAH TaK, YTOOBI KPBINIKU, €CIM OHU UMEIOTCS, OTKPEIBAIOIINE JOCTYII K
3aXUMaM /I BHELTHUX TIPOBOJOB, MOIJIM CHUMATHCSI 6€3 TTOMOLIH CIIEIINATLHOIO HHCTPYMEHTA.

Coomeemcmeue npoepsawom 0CMOMPOM U UCHbIMAHUEM BPYUHYIO.

22 3axmuMbl J)isl BHCIIHAX NPOBOJIOB

22.1 TpanchopMmaropsl, MpeiHA3HAYEHHBIE JUISI IOCTOSHHOTO COEIMHEHUS CO CTALIMOHAPHOM Mpo-
BOJIKOM, H TpaHCHOPMATOPHI, KPOME TeX, UYTO CHAOXEHBI COCAMHUTEILHBIMU MPOBOJAMHU C KpeIUIeHUEM
TMIOB Y U Z, JIOJCKHBI UMETh 3a8KMMbI, B KOTOPBIX COETMHEHHUS 00ECTIEYMBAIOTCA BUHTAMU, FAiiKaMU WA
ycTpoiicTBaMi paBHOI UM 3 GhEeKTUBHOCTH.

Jlns TpaHchopMaTopoB ¢ KpeIUICHUIMU TUTIOB X 1 M ¥ HOMUHAJILHOII MMOJABEACHHOM MOLHOCTBHIO,

He mpesbinaonieit 250 B-A, s npucoelMHEHUsS BHEIIHUX MIPOBOJIOB MOTYT MPUMEHSITLCS COCAUHEHUS
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Mmaiikoif IpH YCIOBHHM, YTO TPOBOj pa3sMElleH M 3aKpeIUIeH Tak, 4To (bMKcallus €ro B OMpe/JleIEeHHOM
MOJIOXEHUH 3aBUCHUT HE TOJbKO OT OJIHOM MailKu, €ClIM IpU BTOM OOecleuuBalOTC TpeOOBaHUS K
IeperopojkaM, MpU KOTOPBIX IMYyTH YTEUYKM WM BO3JYIIHBIE 3a30pbl MeXIy TOKOBEIYLIMMHU 4YacTAMU W
JPYTUMH METAUIMYECKUMHU YaCTSIMH HE MOI'YT COKPAaTUTLCS MeHee ueM 10 50 % 3HauyeHHid, yKa3aHHBIX B
pazaene 25, eClU MPOBOA OTCOCAMHUTCS B MECTE MANKH.

Jna kperieHuit TMIoB Y U Z BHEIIIHUE MPOBO/IA MOXHO COE/IMHATDH MaiKoi, CBApKOi, OOXKMMOM U
moaoOHBIMU criocoGaMu. JIig TpaHcdhopMaTopoB Kiacca 11 mpoBon 10keH OBITh pa3MellieH M 3aKperrieH
TaK, YTOOHEI (hUKCALIUI €ro B OIpeAcICHHOM IOJIOXECHUH 3aBHCENIa He TOJbKO OT MaiKH, o0XWMa WIN
CBapKM, €CIU MPU 3TOM OOGeCITeUMBAIOTCA TPeOOBAHHS K TEPEropoaKaM, IMPH KOTOPHIX IyTH YTEUYKH,
BO3JVIIIHBEIE 3a30pBI MEXIY TOKOBEIVIIMMH 4YAacTAMH M JAPYTMMH META/UIMYeCKMMH YacTAMH HE MOTYT
cOKpaTUThcd Huke 50 % 3HayeHUil, yKa3aHHBIX B pasjieie 25, eciM IPoBOA OTCOSIHHUTCA B MECTE MAlKKU
WIKH CBApKU WM €CJIM OH BBICKOJIL3HET U3 OOXKUMHOTO COEMHEHUSI.

IIpuMeuaHue — 3aKkpeieHHe «CKOOOi» Tepel MECTOM MAKK pacCMATPHBAETCA KaK MOAXOASIIHI crTocod
IIoJJCpXKaHNA Ha MECTE COCIVHUTEC/ILHOIO NIHypa Wi KaﬁeJIH, KPOME IINTOCKOTO ABYX>KHJIBHOTO OTACJIAHHOIO Cl)OJ'[I)I‘OfI
LIIHypa, MPH YCJIOBHM, YTO OTBEPCTHE, Yepe3 KOTOPOEe MPOXOJUT COEeJUHUTENbHBII MPOBO/, HE OUeHb BEJIMKO.

22.2 BUHTH ¥ rafiky Ay 3aKMMa BHELIHHUX IIPOBOJIOB JIOJDKHBI UMETb MeTpHUecKylo pe3rdy UCO
WIH pe3b0y, UMEIY0 MISHTUUYHBIE Iar Hape3KH U MEXaHUYECKYlO IMPOYHOCTb. BUHTBI He AOJLKHBI
MPUMEHSATHCA JIS KPEeIUIEHUS APYTUX 3JIEMEHTOB, KPOME BHYTPEHHUX IIPOBOJOB, €CJIM MOCAEeIHHE pacIio-
JIOXXEHBI TaK, YTO HE IIPOM30HIET UX CMEIIEHUS TPU MOJBOJIE BHELIHUX MPOBOIOB.

BT10 TpeboBaHe PaCIIPOCTPaHAETCA KaK Ha MEPBUYHBIEC, TAK U HA BTOPUYHBIE LIeTIH, HO HE UCKJTIOYaeT
MIPUMEHEHUS LLITEINCEIbHEIX PO3ETOK BO BTOPUUHOM 1EITH.

22.3 a) 3axXuMBI JJI IPUCOEIUMHEHUS K CTAllMOHAPHOM MPOBOAKE U I KPEeIUIEHUA TUIA X J1OJCKHBI
obecIieynBaTh COeIMHEHNE IPOBOIOB, HOMUHAJbHBIE CEYEHUSI KOTOPHIX YKa3aHbI B TaGaulie 9.

Ta6nuua 9 — Harpyska 3aXuMoB

Tok, BBEINHC/TEHHBIH HOMH:{aHbHaH ‘l'UIOIJ.[a_Elb, 2 Tok, BeINHCIEHHBIH HOM"lHaanaﬂlmoma‘lb’ 2
Y3 HOMIHAIILHOM TIONEPEUHOIO CEUCHHS, MM N —— MOMEPEUHOro CelUeHHs1, MM
BBIXOJHOI MOIIHOCTH BbIXO1HOM MOITHOCTH
¥ HOMHHAJIbHOTO INnbxue kabemmn Kabemm aa M HOMHHAJILHOTO I'nbkue kabemm Kab6emu mia
HAIPSDKeHUs, A ¥ COCVHUTENbHEE | CTaLHOHApHOM HaMpsoKeHust, A W COC/IMHUTEJILHBIC |  CTAIIHOHAPHOM
UIHYPBI MpPOBOAKH LIHYPBI TIPOBOIKH
Ho 6 Bximou. 075 |0t 1 no 2,5 | Cs. 6310 80 BKmMOU. — Or 16 50 35
Ce.6« 10 « Orl mol,5 « 1 « 25 « 80« 100 « — « 25« 50
«10« 16 « «1 « 2,5 « 1,5« 4 «100 « 125 « — « 35« 70
«16« 25 « « 1,5« 4 « 25« 6 «125« 160 « — « 50« 95
«25« 32 « « 25« 6 « 4 «10 «160 « 200 <« — « 70 « 120
«32« 40 « « 4 «10 « 6 «l16 « 200 — Hsyuaerca
«40 « 63 « « 6 «16 «10 «25

ITpumMmeuanue — Ha npakTuke JOMXKHBI ObITh MPUHATHL BO BHUMaHUE HEKOTOPBIE JOMOJTHUTEbHEIE
Borpockl. Hampumep, pu ype3MepHOM MAIeHUH HAMPSKEHUST BO BTOPUYHOM 11T MOTYT MOTpeGoBaThCs
IIHYPBI U Kabeau OGOJbIIEro ceYeHMs, YeM Te, KOTOpPBIE MpUBEJeHbI B Tadiuile 9. B pesynbrate MoxeT
BO3HUKHYTb HEOOXOIMMOCTb YBETUUYEHHUS HArPYy3KHU 3aKUMOB

Coomeemcmeue mpeboganuam 22.1 — 22.3(a) npoeepaiom ocMompom, uaMepeHuaAMU U npucoedureHuem
WHYpo8 U Kabenell ¢ HAUMEHbIWUM 1 HAUOOALUUM YCIAHOGACHHbIM CeHeHUeM.

22.3 b) 3ascumsr 0na kpennenuii munoé M, Y u Z doaxcruot coomeemcmeoeams mpebGoeanuam OAA IMUX
munog Kpeniexuii.

Coomeemcmeue mpeboeanusm 22.1 — 22.3(b) nposepsrom ocMOmMpomM u HAMANCEHUEM COCOUHEHUA C
yeuauem 5 H nenocpedcmeenno neped ucnoimanuem no 13.2.

22.4 3axuMmbl B TpaHchopMaTopax, KpoMe TeX, YTO cHaGXeHbhl 'MOKHUMHU BBIBOJAAMU UIA MOIBOJA
MMMTAaHUSA ¥ ¢ KpeIUleHUeM THra Y WiH Z, IOKHB ObITh 3aKpeIUICHBI TaK, YTOOBI MPH 3aTATMBAHUM WK
OCTabJIeHNU 3aXUMAIOLIUX MPUCTIOCOOIEHUI 3a3KHUMBI He ociabeBain ¥ BHYTPEHHHE MPOBOIA He MOABep-
Taliuch HATAXEHUIO, a MYTH YTEUYKH WM SJEKTPUYECKHE 3a30pHl HE YMEHbILAMHCh HAa 3HAYEHUSA, HUXE
YCTaHOBJICHHBIX B pasaejie 25.
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22.5 3axumsl B TpaHchopMaTopax, KpoMe CHAGXKE€HHBIX THOKMMH BBIBOIAMH IS IMOABOAA TMTUTAHUS
U € KPEIUICHUSIMUA THIA Y WK Z, J0JKHBI OBITh CKOHCTPYMPOBAHEI TaK, YTOOEI MPOBO/ OBLT 3a3KaT MEXIy
METAUTMYECKUMHU TTOBEPXHOCTAMM € IOCTATOYHBIM KOHTAKTHBIM YCWJIMEM 0e3 MOoBpexkIeHUs MpOoBO/A.

Coomeemcmeue mpebosanusm 22.4 u 22.5 npogepaom ocmompom u uzmepenusmu nocae 10-xkpammnoeo
HamANCeHUs U 0CAAbAeHUA NPO6OOA ¢ HAUOOALIIUM CeHeHUeM, YCMAHOB8ACHHVIM 8 22.3, npuuem npukaadvieaembili
Kpymaujuii MomMenm pasen %/; MomeHma, yKazanHoeo é pazdese 24.

IMpumeuanue — IlokpbiTHe 3aKMMOB 3AJIMBOYHON Maccoii 6e3 Apyrux GUKCHPYIOILHX CPEACTB CUHTAETCA
HeoCcTaTOUHbIM. O JHAKO JOITYCKAeTCA HCMOJMb30BAThL CAMO3ATBEPACBAIOIIYIO CMOJTY AJTIA Cl)l/IKCB.LlI/II/I 3aXHNMOB, KOTOPbIE
IIpnu HOpMﬂJIbHOfI pa60Te HE I10ABEPraloTca KpyueHHIO.

22.6 B TpancdopmMaTopax, KOTOpble CHaOXeHHl 3aXKUMAMU I MPUCOeIUHEHUA K CTallHOHAPHOM
MPOBOJIKE, U B TpaHcGopMaTopax ¢ KpeIUIeHUSIMU THIIA X Wi M KaX/IbIil 3aKMM J10JIKe€H ObITh PacItoioKeH
PS/IOM CO CBOMM COOTBETCTBYIOLUM 3a3KHMMOM WM 3AXKUMaMH Pa3IMuyHOM MOMSIPHOCTU U PSIIOM € 3a3KUMOM
3a3eMJIEHUS, €CJIM OH MMEETCS.

Coomeemcmeue npogepsom ocMOmMpom.

22.7 TlaHenu 3aXUMOB M MOAOGHBIE MPUCTIOCOOIEHUS HE NOKHH ObITh JOCTYITHEI 6€3 MPUMEHEHUA
WHCTPYMEHTA, JIaXe €CIM UX TOKOBEYLIHE YACTH HEAOCTYMHBL. ONHAKO 3a3KMMBI BO BTOPUYHEBIX LIETISIX TIPH
HANPSDKEHMSIX XOJIOCTOro Xo4a, He MpeBHluaiolmnx 33 B amsa mepemenHoro Toka wim 33 V2 B ms
MyJLCUPYIOLIETO MOCTOSTHHOTO TOKA, MOTYT OBITh AOCTYITHHI 0€3 MPUMEHEHUSI UHCTPYMEHTA MpPU YCIOBUU,
YTO MPUHATEL MEPHI TIPEIOCTOPOKHOCTH, MPEAOTBPALLAIOLINE CIyJyallHOe KOPOTKOE 3aMBIKaHUE 3aXKUMOB
WIH 33XUMHBIX YCTPOMCTB.

Coomeemcmeue nposepsaom 0CMOMPOM U UCHBIMAHUEM BPYHHYIO.

22.8 3axXuMBI WM 3aXKHUMHBIE YCTPOIICTBA TPAaHCHOPMATOPOR € KpeIIeHUEeM TUIa X Wi M 10MKHBL
OBITh pa3sMelLEHBI WU 3alUULIEHBI TAKUM 00pa3oM, YTOOBI XKIJIA MHOTOXWJIBHOTO IMPOBO/1A, BEICTYIAIOLIAS
MPY MOHTAaXke MMPOBOJIOB, HE CO3/1aBAJIa OMMACHOCTU CIYYAITHOTO KOHTAKTa MEX1Yy TOKOBENYLIUMU YacTAMH
U JOCTYMHBIMU METALIMYECKUMH YacTIMHM, a 11 TpaHchopMaTopoB Kiacca Il — Mexay TokoBenylLIMMU
YacTAMM U METAJUIMYECKUMHU YAcTIMU, OTAEAEHHBIMU OT NOCTYIHBIX METAJUIMYECKUX 4YacTeil TONbKO
JIOTIOJTHUTENLHOU U3OJIALIMEIA.

Coomeemcmeue npoeepawOm 0CMOMPOM, UCHBIMAHUEM 8PYHHYIO U CACOVIOUUM UCHbIMAHUEM.

C xonuya cubkozo0 npoeoda, umeroue20 HOMUHAALHYIO NAOWAOL NONEPEMHO20 CeHeHUsl, YCMAHOBGACHHYIO 8
pasdene 21, yoaasrom wacmo uzosayuu oaunoi 8 mm. OOHY NPOBOAOKY MHOSONCUABHOZ0 NPOBO0A omdeadiom, a
oCcmanbHbvle HOAHOCMBIO 8B00M 8 3ANCUM U 3AHCUMAION.

C80600HYI0 nPOBOAOKY U3eUOaIOM 6e3 NOBPEHCOEHUs. U0AAUUL 80 BCEX BOIMONCHBIX HANPAGAEHUAX, HO 6e3
pe3kux useuboe eoxpye nepezopodxu. Ceoboonas npogoaoka npogoda, NOOCOEOUHEHHAs K MOK0Gedyuemy
3aXCUMY, He 00AXNCHA KAcamupcsa OOCHLYNHBIX MemAaiiu4eckux wacmeii uau yacmeil, COeOUHEHHbIX ¢ JOCMYNHbIMU
Memanaudeckumu uacmamu, a 011 mpancgopmamopos kaacca 11 maxxce awboii memanauueckoii wacmu,
OmOeneHHOU oM OOCHYNHBIX MEMAAIUYECKUX Yacmeti moavko donoanumenvHoil uzonayueii. C60600Has nposo-
A0Ka npo8oda, NPUCOeOUHEHHO20 K 3aAXCUMY 3a3eMAeHU, He J0AJNCHA KacambCa HUKAKoU mokosedyuwet wacmu.

22.9 3axuMbl JOMKHBI OBITh TaK CKOHCTPYMPOBAHBI U PACHONIOXKEHBI, YTOOBI MPOBOJ HE MOT
BBICKOJIb3HYTDH MPH 3aBUHYNBAHUU 32KUMHBIX BUHTOB WM TaeK.

3axumel, TIpeJHA3HAUYEHHBIE TS TIPUCOSAUHEHMS TIPOBOJIOB C IUIOLIAbI0 HOMHHAILHOTO TIOTIEpe-
YHOTO ceueHus He Gonee 6 MM2, He JOJIKHBI TpeGOBaTh CIELHATbHOI TOATOTOBKM IIPOBO/IA JUISL BHITOJHE-
HUSA MPAaBUJIILHOTO COEJMHEHUSA. DTO TpeOOBAHUE HE OTHOCAT K KPEIUICHUSIM TUNOB Y U Z.

Coomeemcmeaue npogepaOm OCMOMPOM 3ANCUMO8 U RPOBOO08 nocae ucnvimanusa no 22.4.

IIpuMmeuanusa

1 TepMmuH «crelmagbHAS TOATOTOBKA MPOBOAA» MOAPa3yMeBaeT MPoMNaiiKy MPOBOJIOK MHOTOXWILHOTO MPOBOAA,
TIpUMeHEHNe KabelIbHbIX HAKOHEeUHNKOB, 0Opa3oBaHHe MeTelib HA KOHLE MPOoBOAA U T.II., HO He U3MeHeHne (GopMbl
IIpOBOIA IIE€Pea BBEICHHUEM €0 B 3aXKWM, HEC CKPYYHBAaHHE MHOTOXMJIBHOIO MPOBOAA 1JIA KPECIUVICHHUS €ro KOHLA.

2 TlpoBona cuMTalOT MOBPeXIeHHBIMH, €C/IM Ha HHX OOHAPYXXeHLI My0oKHe H OCTphbie BMSATHHEL.

22.10 3axuMBI KOJIOHKOBOTO THIIA JODKHBI UMETh MUHMMAJIbHBIE pa3Mephl, YKa3aHHBIE B TabGmuile 10,
HO IJIMHA Pe3bOBI B KOJIOHKE MOXKET OBITh YMEHbIlIeHA, eC/IU MEXaHUYeCcKas MMPOYHOCTb JOCTATOYHA U €CIIH
o KpaifHeil Mepe JBa IMOJTHBIX BUTKA Pe3bObl HAXOAATCS B 3aLEIUIEHHHU, KOrAa MPOBOJ C HaWMMeHbLIei
IUTOLIAbIO TTOMEPEYHOro CeUeHUsI, YCTAHOBICHHOM B 22.3, IUIOTHO MPUXKAT K OCHOBAHUIO.
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Ta6auina 10 — PasMephl 3aXIIMOB KOJIOHKOBOI'O THIIA

Tok, BBMMCIEHHBIH IO Mirma:Had
> ., . MuHUMaTbHBIN MuHMMaIbHBIN pPa3HOCTb MEXIY
HOMMHAJIIbHOM BBIXOIHOM . MuHuManbHas AMHA
HOMUWHAJTbHEII IUaMeTp OTBEPCTHS MaMeTPOM OTBEPCTHS
MOLIHOCTH M HOMHHAJILHOMY 6 pe3bObl B 3aKUMe, MM
e JuaMeTp pe3bObl, MM IJIs1 IPOBOJA, MM ¥ HOMUHAJIbHBEIM [4a-
’ METPOM pPe3bOBI, MM
Jo 10 Bxmiou. 3,0 3,0 2,0 0,6
Ce 10« 16 « 3,5 3,5 2,5 0,6
« 16« 25 « 4.0 40 3,0 0,6
« 25« 32 « 4.0 4.5 3,0 1,0
« 32« 40 « 5,0 5,5 4.0 1,3
« 40« 63 « 6,0 7,0 4,0 1,5
« 63« 100 « 8,0 10,0 5,0 2,0
« 100 « 200 « 12,0 15,0 6,0 4,0

Ecnu Tok mpeBbIIIaeT 25 A, 3aXUM JIOJDKEH UMETh IO MEHbIIEH Mepe JBa 3aKMMHBIX BUHTA.

JInuHa pe3bObl 3aKMMHOTO BUHTA JIOJDKHA OBITh HE MEHEE CYMMBI JIMAMETPa OTBEPCTUSA ISl MPOBOJA
U JUIMHBI pe3bObl B KOJIOHKE.

IToBepxHOCTb, K KOTOPOii MPUKUMAIOT MPOBOJI, HE JIOJDKHA UMETh OCTPBIX BMATUH M BBICTYIIOB.

3aXUMBI JIOJDKHBI OBITh CKOHCTPYMPOBAHBI M Pa3MEIIEHBI TAKUM OOpa3oM, YTOOBI KOHEL MpOBOJA,
BBOJMMBIA B OTBEPCTHE, OBUI BUJIEH WM MOI' MPOXOJIUTb 3a MpeAeiabl pe3b00BOro OTBEPCTUS Ha JIJIMHY,
PaBHYIO, IO MEHbIIIEH Mepe, MOJTOBUHE HOMUHAJILHOT'O JIMaMeTpa BUHTA U HE MEHee 2,5 MM, B 3aBUCUMOCTH
OT TOr0, 4TO GOJIbIIIE.

IIpuMmeuanusa

1 JIymHy pe3bObl B KOJJOHKE U3MEPSIOT /10 TOUKH, IJ/le pe3b0a BIepBbie NMPephIBAETCA OTBEPCTHEM AJII MPOBOA.

2 Ecnm pe3nba B KOJIOHKE YTOIUIEHA, TO /UIMHA BHHTOB C IOJIOBKOM /I0JDKHA ObIThb COOTBETCTBEHHO YBeJIHUYEHA.

3 Yactb, K KOTOPOI IPHXUMAIOT IIPOBO/1, He 00A3aTeJIbHO J10JDKHA COCTARIISTH O1HO LieJIoe C YaCThlO, HA KOTOpOii
HMeeTcs 3aKUMHOIT BUHT.

22.11 BuHTOBBIE 3aXUMBI JIOJCKHBL UMETh pa3Mephl HE MeHee IpUBeIeHHBIX B Ta0nulie 11, HO 1IMHA
pe3bObl B BUHTOBOM OTBEPCTUM WJIM TaKe M JUIMHA Pe3bObl BUHTA MOTYT OBITb YMEHbLIEHBI, €CIIH
MEXaHUYecKasi MPOYHOCTb [JOCTATOYHA U €CJIU HE MEHEe JIByX MOJHBIX BUTKOB Pe3bObI HAXOOATCS B
3aleINIeHUH IIpU ¢1a00 3aTSHYTOM IIPOBOJHUKE ¢ MAKCHMMAJIbHBIM CeYEHUEM, OIpeeieHHBIM B 22.3.

BuHTEI, pe3bba KOTOPBIX UMEET HOMUHAILHBINA JUaMeTp 8 MM WU Oojiee, 10/KHBI OBITh TIPEIYCMOT-
PEHBI IS 3aTATUBAHUS KIIOUOM WK IMOJ0OHBIM YCTPOHCTBOM.

Ecnu TpeGyemyio /UMHY pe3b0bl B BUHTOBOM OTBEPCTUM 3aXKUMa IOTYJaloT BbIIABIMBAHUEM, TO Kpait
Pe3bOBI 10/IKEH OBITh IOCTATOYHO IIAAKUM, a JJIMHA pe3bObl 10KHA MPEBBIIIATL B 3TOM ciyyae Ha 0,5 MM
yKa3aHHO€ MUHUMAJIbHOE 3HAYEHUE.

JInuHa BBIIABIMBAHUS HE JOXHA OBITh Goymee 80 % IepBOHAYANbLHONM TOMIIUHBI METAIa, €CId
TOJILKO IT0 MEXAHUUYECKOI MPOYHOCTHU He TpedyeTcs OoJblliast AIMHA.

Ecnu Mex/1y roJloBKOI BUHTA U IPOBOIOM BCTaBJIEHA IIPOMEXYTOUHAS 1eTalb, HAIPUMep IMPHKUMHast
IUIACTUHA, TO /UTMHA PE3bObl BUHTA JOJIXHA OBITh COOTBETCTBEHHO YBeIMYEHA, HO JMAMETP I'OJIOBKU BUHTA
MOXET OBITb YMEHbIIICH HA:

Tad6nuua 11 — MuHMMAaJIbHBIE pa3Mephl BUHTOBBIX 3a:KIMOB
PasMmepnl B MIJUIMMeETpax

Tok, BbultmcneHHquﬁ o Homu- | HoMmuHaNbHEI AMaMeTp TuHa HdmiHa pe3vOsr | HomuHanbHadg pas- BricoTa
HAJIbHOWM BBIXOJHOM MOLIHOCTHU B BUHTOBOM |HOCTb MEXy THUAMET-
pe3bObl Ha rOJIOBKU
1 HOMHWHAJIbHOMY Harmps- O_HHOFO Heckonbkix BUHTe OTBCpCII/II/I pPaMH I'oJIOBKU 1 BYHTA
KEHUIO, A BHHTA BHHTOB* WJTH Taiike XBOCTOBMKA BUHTA
Jdo 10 Bxiou. 3,5(3,0) 3,0 4,0(3,5) 1,5 3,5(3,0) 2,0(1,8)
Ce. 10« 16 « 4,0 3,5 5,5 2,5 " 2,4
« 16« 25 « 5,0 4,0 6,5 3,0 5,0 3,0
« 25« 32 « 5,0 4,0 7,5 3,0 5,0 3,5
« 32« 40 « 5,0 4,0 8,5 3,0 5,0 3,5
« 40« 63 « 6,0 5,0 10,5 3,5 6,0 5,0
« 63« 100 « 8,0 6,0 14,0 5,0 8,0 6,0
« 100 « 200 « 12,0 10,0 20,0 6,0 12,0 8,0
*BTU BUHTBL MOXHO UCIOJbL30BaTh TOJAbKO € IMIPOMEXYTOUHOI YaCThIO.
IIpuMeuyanue — 3HayeHUdA B CKOOKaX pacIIpOCTPaHSIOTCS TOJIbKO HA MEPEHOCHBIE TPaHCHOPMATOPLI
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1 MM 111 TOKOB, He TpeBbIlLaoumx 16 A;

2 MM 11 TOKOB, MpeBHIlLaomux 16 A.

Takast mpoMeXXyTOUHAs NeTa/lb JOJKHA OBITh 3alMLIEHA OT BpAlUEHUS.

Ecmu pe3b6a B BUHTOBOM OTBEPCTHMM WJIM raiiKe YTOIUIEHA, TO JUIMHA BUHTOB C IOJIOBKOU J10JIXKHA
OBITb COOTBETCTBEHHO YBEJIMYEHA.

22.12 3axuMbl Moa GOJTHI JOJKHBI OBITb CHAOXEHBI LA0aMH, pasMepbl KOTOPHIX YKAa3aHHI B
tabaune 12.

Tadonwuua 12 — Pa3Mepbl 3aXKMMOB 1101 OONTHI
PasMepbl B MIJUTHMETPAX

. N Pa3sHOCTb Mexily AMaMETPOM pe3bObl U
ToK, BBIUC/EHHEL IO HOMMHAbHON HoMunanHsiii 1uameTp
PROAHOH h?;ﬁg;;ii;& OX MHATbHOMY peab6pr (min) BHYTPEHHHM 1HaMETPOM HapyXXHbIM 1HAMETPOM
LwaiobI {max) lai6b! (min)

Ho 10 Bximiou. 3,0 0,4 40

Ce. 10« 16 « 3,5 0,4 4,5

« 16« 25 « 4,0 0,5 5,0

« B 32« 4.0 0.5 5.5

« 32« 63 « 6,0 0,5 7,0

Coomeemcmeue mpebosanuam 22.10 — 22. 12 npoeepsiom ocmompom, uamepeHusmMu U, ecau Heobxooumo,
ucnoimanusmu no 22.9. Ja HomunaavbHoz2o duamempa pe3vbol U PA3HOCHU MeXCOy HOMUHAALHBM OUAMempom
20/108KU U XBOCMOBUKOM GUHMA OONYCKaemcsa MUHycogoe omkaoHeHue, pagroe 0,15 mm.

IlpuMmeuanue — Ecau onnH mam 6oJiee pa3sMepoB, YCTAaHOBJIEHHBIX B 22.10 — 22.12, GoJbliie yCTAHOBJIEH-
HBIX, TO OCTAJIbHbIE PA3MEPhI COOTBETCTBEHHO YBEIMUMBATH HE TPEOYETCsA, HO OTKJIOHEHHS OT YCTAHOBJIEHHBIX 3HAUEHHIA
He JOJDKHBI CHIKATh KaueCTBO 3aXKIMa.

22.13 Ecau dauna pe3vbbl 8 KOAOHKE GUHMOB020 OMEEPCMUsl, 2aliKU UAU OAUHA pe3bDbl GUHMA MeHblle
3HaveHull, yKa3anHoix 6 mabauye 11, uiu ecau oauna 8vidaeauanus oaa Hapesxu b6oavie 80 % nepeonauanvhoil
MOAWUHBL MEMAAAa, MO MeXaHU4ecKyo NPOYHOCHb 3ANCUMA NPOGEPAIOM CACOYIOUUMU UCNBIMAHUAMU.

Bunmor u eaiixu ucnvimoieatom coenacho 24.1, no kpymawuii momenm 0oeodam 0o 1,2-kpammoeo
YCMAHOBAEHH020 MOMEHMA.

Ilocne smoeo ucnsimanus Ha 3axcume He GOANCHO GbimMb HUKAKUX NPUSHAKO8 NOBPENCOEHUs, MEUlaiouux
e20 OanbHellulemy npuMeHeHuio.

3amem npoeood CHO8A NPUICUMAIOM CNOCOOOM, YKa3aHHbM 6 22.4, u nodsepeatom 6e3 pvlékoe 8 meueHue
1 Mun akcuanvHoMy HamsdCeHUI, 3HaYeHUe KOMOopoz2o yKa3ano ¢ mabauye 13.

Ta6nuua 13 — 3HaueHNe aKCUAIILHOTIO HATSXKECHUA

Tok, BEINMC/IEHHBIM IT0 HOMMHATBHOM Tok, BEMHCIEHHBIH MO HOMHHAJI bHOWU
BBIXOJHO¥M MOILHOCTH M HOMUHAJILHOMY Harstxenne, H BBIXOIHOM MOILHOCTH U HOMHHAJIbLHOMY Harsxenune, H
HaIpsIXeHUO, A HaNPSDKEHH 10, A
o 6 Bxmiou. 40 Cs. 25 10 32 « 80
Ce. 6« 16 « 50 «32 « 40 « 90
« 16« 25 « 60 «40 « 63 « 100

Bo epemsa smoeo ucnoimanus npoeod He 00aXdCEH nepemMewamsvcs 8 3axcume 3amemuoiM 06pazom.
ITpuMmeuanune — Jlys TokoB Gosiee 63 A 3HaUEHHE HATSKEHHS M3y4aeTcs.

22.14 3axXuMHBI€ BUHTHI HE JOJDKHBI BXOJHMTb B KOHTAaKT, KOIJIa OHM OTBHHYEHBI JIO OTKAa3a, C
KaKOM-TUO0 NOCTYMHON METAJUIMYECKON YacTbli0 WIM C YACTAMHU, COCIUMHEHHBIMU C JIOCTYITHBIMU METAJ-
JIMYECKUMM YacTIMH, a i TpaHcgopmaropoB Kimacca Il — Takke ¢ HEJIOCTYMHBIMU METAUIMYECCKUMU
YacTIMHU.

Coomeemcmeue npoeepsaom ocMompom 60 epems ucnvimanus no 22.3.
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23 3aszemiienne

23.1 JocrymHble MeTaJUTHYeCKHe YacTu TpaHcdopMaTopoB Kiacca I, KOTopeie MOTYT OKAa3aThbCA IO
HATIPSCKEHUEM B CIy4yae MOBPEXASHUS M3OJISILIUU, T1OJDKHBI OBITh TIOCTOSTHHO Y HAJIEXHO MMOACOECAUHEHBI K
3aXKHUMY 3aLUTHOTO 3a3eMJIEHHA, PACIIOIOXEHHOMY BHYTpH TpaHcdopMartopa.

TpaHcdopmaTopsl Kiacca Il He 10KHBI coaepkaTh HUKAKUX YCTPOUCTB TS 3a3¢MJICHUS.

Coomeemcmaeue npoeepsaom ocCMOmMpom.

IMIpuMmeuvanue — EciM AocTyIHbBIE META/UTHYECKHE YACTH OT/IEIEHBI OT TOKOBEIYIIMX YacTeil MeTaumnuec-
KMMH Y4aCTAMH, KOTOphLIE MOACOEAMHEHDI K 3AXKKMMY 3ALUTHOTO 3a3eMJIEHHS WIH 3a3eMJISIOIIEMY BbIBOY, WIH €CIH
OHHM OTAEJIEHH OT TOKOBEIYILMX YacTeil JBOMHON WIM YCHJEHHOW H30JsilMell, To OHM He paccCMaTpuBalOTCA Kak
MoManalolie Mo/l HAPSKeHHe B CIyyae TOBPEX/IEHUS U301 HIN.

23.2 3aXuMBI 3alIUTHOIO 3a3eMJICHHUSA ISl MOACOCIUHEHUS K CTAIMOHAPHOU IMPOBOJKE U 3aXKUMBI
3AIIUTHOTO 3a3eMJIEHUSI TPaHC(HOPMATOPOB € KpeIUIeHUSMHU THUIIOB X U M JIOXKHBI COOTBETCTBOBATHL
TpeGoBaHUAM pasil. 22. X KpemeXHble cpelcTBa JOIKHBI ObITh 3(PHEKTUBHO 3aAIMILEHBI OT CIY4YaiHOrO
ocyabeHus, U UX ocjaabieHue He JOKHO ObITb BOSMOXHBIM 0€¢3 MIPUMEHECHUSI MHCTPYMEHTA.

Coomeemcmaue npoeepsaom oCMOMPOM, UCHBIMAHUEM PYHHYIO U UCHbIMAHUAMYU No pa3deny 22.

IIpuMeuanune — KOHCTpYKUNH, HMCIOIb3yeMble OOBIMHO JUISI TOKOBENYIIHX 3aXHWMOB, 334 HCKJIIOUCHHEM
3aKMMOB KOJIOHKOBOI'O THIIA, 0GECIIeUMBAIOT JOCTATOUHYO YIIPYTOCTh, YeM YIORIETBOPSETCS TOCieHee TpeOboBaHMeE;
JUISL IPYTHX KOHCTPYKLWI MOTYT OBITh HEOOXOIVMEI JOMOTHUTENbHBIE MEPEI, TAKHE KAK MCIOJL30BAHKE J1IOCTATOUHO
VIIPYTHX YacTeil, KOTOpble He MOTYT OBITh CHSITHI CIy4altHO.

23.3 Bce yacTu 3aXuMa 3alIUTHOTO 3a3eMJICHUS JOKHBI OBITh TAKMMM, YTOOBI ITPU KOHTAKTE 3TUX
yacTeil ¢ MEeIHBIM 3a3eMJMIOIIMM MPOBOAOM WIKA IPYyroro Meraja ¢ 3TUMU YacTAMHU He BO3HUKalIa
OMACHOCTb KOPPO3UU.

Kopmyc 3axumMa 3alIuTHOTO 3a3¢MJICHUS 1OJDKEH OBITh U3TOTOBJICH U3 JIATYHU WJIH JIPYTOro METAJLIA,
HE MEHEE YCTOUUMBOIO K KOPPO3UU, €CIU TOJLKO OH HE ABISETCA YAcTblO METAJUIMYECKOW paMbl WU
000JI04KHU, KOT1a BUHTHI WU FAafiKu JOJDKHBI OBITb U3rOTOBJIECHBI U3 JATYHU WIM U3 APYroro Merajia, He
MEHee YCTOMUMBOTO K KOPPO3UU.

Ecnu koprtyc 3a:xumMa 3a1UTHOTO 3a3eMJIEHUS SIBJISICTCS YACThIO paMBI WU 000JIOUKU, U3TOTOBJIEHHBIX
W3 AJIOMUHUS WIK aJIOMUHUEBOTO CITIaBa, TO JOKHBI OBIThb MPUHSATHI MEPHI MPEAOCTOPOKHOCTH BO
U30exXaHue KOPPO3UH, BCIEICTBUE KOHTAKTA MEX/IY Me/Ibi0 U ATIOMUHUEM WIHU €ro CIUIABAMU.

Coomeemcmeue nposeparonm 0CMOMPOM.

23.4 IremcenbHBIC PO3ETKHU BO BTOPMYHOM LTI HE JOJCKHB UMETD 3a3¢MJIAIOLIUX KOHTAKTOB.

Coomeemcmeue nposepaom 0CMOMPOM.

23.5 CoeauHeHUe MeXIy 3aKMMOM 3allUTHOTO 3a3eMJICHUA (WM 3a3eMJISIIOLUMM BBIBOJOM) U
MOAKIIIOYEHHBIMU K HEMY YacTSIMU JIOJDKHO UMETh HU3KOE COTIPOTHUBIICHHE.

Coomeemcmeue nposepsiom cAeOyIOuUM UCHbBIMAHUEM.

Tok, pasnvii 1,5 HOMuHAAbHO20 nepeuuHo020 MoKa uau 25 A, 6 3asucumocmu om moz2o, umo Ooavuie,
noay4aemsili Om UCMOYHUKA NepeMenH020 MOKA ¢ HaANPAXdCeHUeM X040cmozo xoda He eviue 12 B, nponyckarom
noouepeoHo 4epe3 3aXCUM 3AUUMHO20 3A3eMACHUS UAU KOHMAKM 3a3eMAeHUs K Kaxcoou u3 O0CmynHuix
Memanauveckux wacmeil.

MpumMeuanue — HoMHHATLHDINA TEPBUYHDBIA TOK ONPEJENAIOT KAK YACTHOE OT jefieHHS HOMHUHAILHOIA
BBIXOJIHOI1 MOLLHOCTH HAa HOMHHAJIbHOE TEPBUYHOE HAIpPSIKEHHe, a Uit MHOro¢asHbiX TpaHCHOpMaTOpOB — Ha
HOMUHAJIbHOE TIEPBUYHOE HANPSIKEHHE, YMHOXEHHOE Ha V 71 .

Tladenue nanpaxcerus uzmepsom Mexcoy 3aHCUMOM 3QUUMHO20 3A3eMACHUA UAU KOHMAKMOM 3a3eMACHUA
npubopHO20 66004 U OOCMYNHOU MeMAaNAU4ecKoll YaCmbi0, U 3HaA4eHue CONPOMUGAEHUA GbIMUCAAIOM NO MOKY U
3MOMY 3HAYEHUI0 NAOEHUS HANPANCEHUSA.

Conpomuenenue 6 arobom cayuae He doaxcHo npegviuams 0,1 Om.

IIpuMeuanuns

1 Cnenyer obpaTuTh BHMMaHHE HAa TO, YTOOLI COIPOTHRIIEHHE MeXIy KOHTAKTOM H3MEPHTEJIbHOro UIyna u
HCIIBITYeMOH METAJUTMYECKON YaCTbIO HE OKA3BbIBAJIO BIMSHHUA HA PE3yIbTaThl NCITHITAHWN.

2 TIpu u3MepeHNU CONPOTHBIIEHHS COMPOTHBJIEHHE IIIHYpa MIH I'MOKOro Kadems He YYHTHIBAIOT.
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24 BunTH M COCIMHEHHS

24.1 BuHTOBEIE, BIEKTPUYECKHUE U APYTHE BUIBI COCAUHEHUI NOMKHBI BBLICPKUBATH MEXaHUYECKUE
Harpy3ku, BOZHUKAIOIIHE MIPH HOPMAJILHOM SKCIUTyaTalluu.

BunTel, MMeloNie HOMMHANLHBIA AUAMETP MeHee 2,8 MM, MpeaHa3HaYyeHHBIe I obecreyeHUs
YCTAHOBJIEHHOTO KOHTAKTHOTI'O JIABJICHUS, a TAKKe MpeAHAa3HAYeHHbIE VIS MOATATMBAHUSA MMOTPEOUTENEM,
JOJIXHBI BBUHUMBATLCS B METAJLL.

BUHTHI HE TOJKHBI OBITH M3rOTOBJIEHBI U3 MSITKOTO METAJUIA, CKJIOHHOTO K TEKY4€CTH, KaK, HalpuMep,
UMHK WM ATIOMUHUIA.

BUHTHI U3 U30JIIIIMOHHOIO MaTepuaja N10IXKHBl UMETb HOMUHAJIbHBIA JUaMeTp, MO MEHbllei Mepe,
2,8 MM; MX HEJIb3s UCIIOJL30BaTh IS DIEKTPUYECKUX COEAMHEHMIA.

BUHTHI U3 U30JISIIIHOHHOTO MaTepuajia He JOIKHBI IPUMEHSIThCS, €CII UX 3aME€HA MEeTAJUTHYECKUMU
BUHTAMH MOXET ITOBPEIUTH JOTIOHUTENbHYIO WM YCWJIEHHYIO U3OJSIINIO; BUHTHI, KOTOPHIE MOTYT OBITh
yAaJieHbl TIPH 3aMEHE COEJMHUTENLHOTO IMPOBOJA, €CIM WX 3aMeHa METAIUIMYECKMMU BUHTAMU MOXET
MMOBPE/IUTh OCHOBHYIO U3O0JISIIIMIO, TAKXE HE JIOJDKHBI TIPUMEHSIThCS.

Coomeemcmeue npogepsiom OCMOMpPOM, a 04 GUHMOE U 2aeK, NPeOHA3HA4eHHbIX 0aa obecneveHus
KOHMAaKkmog u 0asa noomsaeueanus nompebdumenem, caedyloujum UCHbIMAHUeM.

Bunmur uau 2aiicu 3aeunvuearom uau OMEUHHUEAIOM.:

10 pa3 — 0as 6unmos, Komopbvie GEUHUUBAIOMCA 6 U30AAUUOHHBIL Mamepuan;

5 paz — daa eaex u dpyaux euHmos.

Bunmui, 3a6unuusaemole 6 u30AAYUOHHDIL Mamepuan, Kaxcovlli pa3 NOAHOCMbIO 6bIGUHYLEAION U CHOBA
3aeunuueaom.

Tpu ucnoimanuu 3axcuUMHbIX GUHMOB U 2aeK, HcecmKull (00HO- UL MHO2ONCUALHDBIL) NPOBOD ¢ Hauboavluell
naowadvl0 NONEpeuHo2o ceveHus, YCmaHoBaeHHOU 6 22.2 daa mpanchopmamopos, npeOHA3HA4eHHbIX 045
NOCMOSHHO20 NPUCOeOUHeHUS K CIAYUOHAPHOU npoeodke, u 2ubKuil npoeod 0aa Opyeux cay4aee 3aKpenison 6
3axcume.

Henoeimanue npoodam nocpedcmeom cneyuanvbHoll omeepmiu UAl KA4A, NPUKAAObieas Kpymauwjuil
MoMeHnm, yKa3zanHwii 6 mabauye 14, é epaghax:

1 — 0aa memanauueckux 6UHMOE 6e3 20406KU, ecau GUHM NPU NOAHOM 3AMAUGAHUU He NOCMYnaem U3
omeepcmuli;

2 — 04 Opyaux Memantu4ecKux GUHMmMOs U 2aex;

0451 GUHMO8 U3 U30AAYUOHHO20 MAMEPUANA:

- UMEIWUX WeCMUSPAHHYIO 2001068KY, PACCHIOSHUE MeXCOY NPOMUBONOAOICHBIMU SPAHAMU KOMOPOU npe-
evluiaem HapyscHolil ouamemp pe3v0vl, UAU ¢ YUAUHOPUHECKOU 20108KOU U 2He300M nod KAw4, paccmosHue
Mexcoy npomuUEONOAONCHbIMU GEPUULHAMI KOMOPo20 npesvitiaem 0,83 HapyicHozo duamempa pe3viol;

- ¢ 20108K0l, UMerwell npamoil Uil Kpecmooopasuwii wauy, oauHa Komopoeo 6 1,5 paza npesviuwaem
6HelHuLl ouamemp pe3vbbl;

3 — 0aa dpyeux 6uHmMo6 U3 U30AAYUOHHO20 MAMeEPUaa.

Taonuua 14 — Kpyrsiye MOMeHTbI, TIPUKJIAbIBAEMBIE K BUHTAM U CO€JIMHEHUSIM

KpyTsiuii MOMEHT, Kpyrsumit MoMeHT,
HoMUHATLHEL AHaMeTp H-wm HoMUHANLHELE HaMeTp HwmM
BUHTa, MM BUHTA, MM
1 2 3 1 2 3
o 2,8 Bxiiou 0,2 0,4 0,4 Cs. 3,6 10 4,1 BKIIOU. 0,7 1,2 0,6
CB. 28« 3,0 « 0,25 0,5 0,5 « 41« 4,7 « 0,8 1,8 0,9
« 30« 32 « 0,3 0,6 0,6 « 47« 53 « 0,8 2,0 1,0
« 32« 36 « 0,4 0,8 0,6 « 53« 6,0 « — 2,5 1,25

IIpo6od cmewarom 6 3ascume Kaxcobill paz nocie OMEUHUUBAHUSL BUHMA UAU 2aliKU.
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Bo épemsa ucnoimanus ne 0oaxcHo 6bimb HUKAK020 ROBPENCOCHUS, KOMOPOe M0210 Gbl 80CHPENANMCME08aMb
danvHeliuemy UCNOALIOBAHUIO BUHMOB020 COCOUHEHU.

IMpuMmeuaHusa

1 BuHTEHI, NpeaHa3HAYeHHBIE 1T OTKPYUHMBAaHUA M 3aKpYUYNBAHUSA TPH 3aMeHe COeAHHUTEIbHBIX TIPOBOAOB 1T
KpeIvieHHiT THIOB X W M, BXOJST B rpyIlily BUHTOB WJIM raeK, KOTOpbIE TOATITHBAIOTCS MOTpeOUTEIEM.

2 dopMa 7ne3BUA OTBEPTKH JOJIKHA COOTBETCTBOBATH TOJIOBKE WCNLITYEMOIO BHHTA. BHHTHI M raiiku He
/10MMYCKAe€TCA 3aBHHYHBATL PLIBKAMU.

24.2 JinuHa pe3b0Bl BUHTOB, KOTOpPHIE BBMHUHMBAIOT B TaiflKy M3 W3OJALIHMOHHOTO MaTrepHaa,
JoJKHA GBITH paBHA, IO MEHBIIIEH Mepe, 3 MM IUTIOC |/, HOMMHANIBLHOTO IMaMeTpa BUHTA, HO OBITH HE
MeHee 8§ MM.

IIpu 3TOM JIOJCKHO OBITH FAPAHTHPOBAHO MPABWIILHOE BBE/ICHUE BUHTA B BHHTOBOE OTBEPCTHE WIH raiiKy.

Coomeemcmaeue npogepsom ocCMOmMpom U ucnoimaruem no 24. 1, Ho kpymawuil MomeHm, 00HAK0, 00800Im
0o 1,2-kpamHoeo ycmano6aeHH020 MOMeHMA.

IIpuMeuaHue — TpeboBaHHEe OTHOCUTENLHO TPABWILHOIO BBE/ICHMS YIOBJIETBOPEHO, €CIH HCKIIIOUaeTCH
BBeJeHHe BHHTA HAMCKOCh, HAIPUMeEp, MOCPEJCTBOM HATIPABIAIONEN, TPeayCMOTPEHHOI HAa Toif 4acTH, KoTopasd
KpenuTcs 06paTHbIM XO0JOM BHUHTA B raﬁKe, W IIPpUMCHCHHWEM BHHTA, HAYAJIbHbIE BUTKH pe3b61>1 KOTOPOI'O CHATHI.

24.3 DneKTpUYECKHE COEJIMHEHUS JOJDKHBI ObITh CKOHCTPYMPOBAHBI TaKMM 00pa3oM, YTOOBI KOH-
TaKTHOE NaBjIeHHe He MepeaBaioch Yepe3 H3oMALIMOHHBIA MaTepHall, KpoMe KepaMHKH WJIH YUCTOM CITIOABL,
3a HCKJIIOYEHHEM CJTydast, KOr1a BO3MOXHAas ycanka u jiecopMalii H30JSIIHOHHOTO MaTepHaia MOTYT ObITh
KOMITEHCHPOBAHEI IOCTATOYHOM YIIPYrOCTbIO METAJUIMYECKUX YACTEM.

24.4 BUHTHI ¢ KPYITHBIM 1IaroM (M3 JIMCTOBOTO METAJJIA) HE CJIEJYeT UCIIONb30BaTh 111 COeIMHEHUS
TOKOBEIYIIIMX YacTeif, €CIM OHU He HAXOJIATCI B HEITOCPEJCTBEHHOM KOHTAaKTe IpYr ¢ APYroM U €cjlUu He
MIPETyCMOTPEHEI COOTBETCTBYIOLIHE CPE/ICTBA, TIPEIOTBPAIIAIONINE CAMOOTBUHYHBAHHE.

CaMoHape3aole BUHTBL He CIeAyeT UCIIOb30BaTh IS COSAMHEHUS TOKOMPOBOIALIMX YacTeil, ecu
OHM He 00pa3yloT MOJHYK BUHTOBYIO pe3b0y CTAHAAPTHOTO KPEMEeXHOTo BUHTA. Takue BUHTHI He ClIeAyeT
HCIIONL30BaTh TAKXe TOJIL30BaTeIeM WJIM MOHTAXHHMKOM B TOM ClIyyae, eCcjii pe3bba BUHTOB 00pa3yercs
BBICAJIKOI B LITAMIIE.

CaMoHape3aiolIne BUHTHL M BUHTHI C KPYITHBIM 1[1aTOM MOTYT OBITh UCITOJIb30BAHBI JJII 00eCeUeHUs
HEMPEePBIBHOCTH 3a3¢MIECHUS IIPU YCIOBUM, YTO He BO3HHMKAET HEOGXOAUMOCThL HapyllaTh JAHHOE COEIM-
HEHUE MPU HOPMAJILHOM SKCIUTyaTallui M IJIS KaXX/I0TO COeIUHEHHs OyIeT MCITONL30BaHO HE MEHee JIBYX
BUHTOB.

Coomeemcmeue mpeboganusm 24.3 u 24.4 npoeepaom ocmomponm.

24.5 BuHTH, IpeIHa3HaUYSHHEIE 1T MEXaHMUeCKOro COeTMHEHUS Pa3TMyHEIX YyacTel TpancdopMma-
TOpa, JOJDKHEI OBITH 3AIIUIICHEI OT Pa3BUHYMBAHMS, €CIM 3TO COEINHEHUE SIBJISCTCS TOKOIIPOBOISIIUM
WK oOpasyeT yacThb LIEMN 3aITUTHOIO 3a3eMJICHHS.

3aKIenKu, UCIIONb3yEeMBIE 1JI1 TOKOBEIYIITUX COeIUHEHUI, TOMKHBI OBITD 3alTUIICHBI OT OCMTa0IeHUS,
€CJIM 3TH COSAMHECHUS MOABEPraioTcsa KPYTAIIeMY MOMEHTY IIPH HOPMAJIbHOI 3KCIDTyaTallli.

Coomeemcmeue npogepsaom OCMOMPOM U UCHbIMAHUEM BDYUHYIO.

IIpuMeuanusa

1 IIpyxvHHBLIE 11aii6BI ¥ TOA0CHBIE JeTa MOTYT OO€CIIeUNTh AOCTATOUHYIO (UKCALNIO.

2 I[J'IH 3aKJICTIOK IIPMMEHEHIE HeryI‘J'[ofI (bOpM])I CTCPXKHA WIN COOTBCTCTBYIOIIECIO I1a3a MOXKET obecreynTh
JIOCTATOUHYIO bIKcalmio.

3 IlpuMmeHeHVe 3aJTMBOYHOM MAacChl, KOTOpasd pasMAriyaercd IpH HarpeBaHHM, oGecTieunBaeT JOCTATOUHYHO

ukcaumio a1 Tex BHHTOBBIX CO€JIMHEHMII, KOTOpble He IOABEPraioT KpPYyTAIIEMY MOMEHTY NPU HOPMaJbHOM
SKCILTyaTalyi.

25 IIyTh yTeykd TOKA, BO3AYIIHBIE 3230PbI H PACCTOSHHSA MO H3OJISAIAH

IIytu yTeuku 1 BO3AYIIHEIE 3a30phl HE JOJDKHEI OBITh MEHbIIe 3HaYeHM, YKa3aHHEBIX B Tabmuue 15.

Ilymu ymeuku u 6030yuinbie 3a30pbl USMEPSION NPU MAKCUMAABHBIX U MUHUMAAbHBIX PA3Mepax npoeoooe,
Kak onpedenero ¢ mabauye 9.

IIpuMmeuanusa

1 B npunoxennn 1D nmpuBeneHEI CXeMbl, HA KOTOPBIX TOKA3aHBI METO/IbI M3MepeHN IyTell yTeuKu U BO3IYIIIHBIX
3430DOB.

2 B mpwrioxennu 1E npyBeaeHBI CXeMBI, HA KOTOPBIX ITOKA3aHO HECKOJILKO IIPYMEPOB BEIOOPA TOUEK M3MEPEHUS
TyTe# YTeYKH ¥ BO3IYILIHBIX 3330pDOB.
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IIpumeuaHusa K tabmuie 15:

1 st meyaTHOM cXeMBI 3HAUEHHS BeJIMUHH, CO3/A0IIHNX OTIACHOCTDb MIOBPEeX/IeHHS ¢ TOUKH 3pEHHS HACTOSILLETO
CTaH/apTa, JOJKHLI OLITh TAKMMM XK€, KaK YKa3aHbl B JAHHON TaGaule i ToKoBeaylux vacreil. Koraa nmeuaTHbie
CXEMbI MCIOJIb3YIOTCS TOJILKO JUISl paboumnx Lejieii, MOXHO TIPUHATb 3HAUEHHS Ui OCHOBHO#H H30JIUMH (KpHBas A),
npuseyienubie B TOCT 12.2.006.

2 PaccrosiHHS uepe3 U30JIA1UI0, IPHBeleHHbIE B CKOOKAaX B 1¢ HacTosliei TabiIMubl, MOTYT MPUMEHATLCA MPH
YCIIOBUH, YTO U30JEALNA UMeeT GopMy TOHKOTO JINICTA ¥ COCTOMT, TIO MEHblllell Mepe, U3 3 C/IoeB.

Eciu mpuMeHseTcs 3a3yOpeHHast JIEHTa, TO MOTYT TOTPeGOBaThCA 1OMOMHUTENLHbIE CIOH (CM. 8.6).

MeHbllIMe 3HaUYeHHS PACCTOSTHUI Uepe3 U30JA1IMIO MOTYT IPUMEHATbCS, €C/IA UCTIbITaHHe 1o 13.3 mokaxeT, uto
MaTepHATbl HMEIOT 10CTATOUHYI0O MEXaHUYECKY10 MPOUYHOCTb M CTOMKOCTb K CTAPEHMIO.

Jna tpaHchopMaTOpOB ¢ HOMWHAJIbHOH BBIXO/IHOM MOWIHOCTbIO cBbillle 100 B-A mpHMeHSAIOT 3HAueHus,
yKa3aHHbI€ B CKOOKAX.

Jna TpaHcopMaTOpPOB ¢ HOMHHAJIBHOI BBIXOJHOW MOITHOCTHIO OT 25 10 100 B-A BKJIIOUHTEIbHO 3HAUEHHS B
CKODOKaxX MOTYT ObITh YMeHBIIEHHI /10 /3 YKa3aHHBIX B Tabmwile.

Jlna TpaHchopMaTOpPOB ¢ HOMMHAJIbHOI BBIXOHOM MOIIHOCTbIO MeHee 25 B-A 3HaueHusA B CKOOKaX MOTYT ObITh
YMeHbllIeHbI A0 /3 YKa3aHHBIX B Tabnmue.

3 D1H 3HAUeHHUA He TPUMEHSIOTCS BHYTPH OTAENLHON OOMOTKH WIM MeXAy IpynmnaMH oOMOTOK, MpeiHa3Ha-
YeHHBIX 1JI9 COeAMHEHHS JPYT C APYIOM; OHAKO OHH 00A3aTeIbHO MPUMEHSIOTCA, €CJIM OOMOTKH TpeaHa3HaueHb 1
MOCJIEN0BATEILHOTO WIH TApaJUIEIbHOTO MOAKIIIOUeHH (HATIpUMeEp TS ToBeaeHHbIX HampskeHuii 110 B/220 B).

4 Ecny 3arpsA3HeHHE CO3IAeT BBICOKYIO H YCTOHUMBYIO NMPOBOAWMOCTb, BHI3BAHHYIO, HalpuMep, MpoBOALLE i
MBUTbIO, WK 10X/1€M, WIH CHETOM, TO IyTH YT€YKH W BO3YLUHEIE 3a30pbI JO/KHLI ObITh YBEJIMYEHBI 1OMNOTHHTENLHO
TI0 CPaBHEHH IO C TIPHBEJIEHHBIMHU JIJISI CWIbHOTO 3arpsi3HeHus1. I1py 3ToM MMHHMAJIbHBII BO3AYLUHBIH 3a30p COCTaBNsgeT
1,6 MM ¥ 3HaueHHe X, IpHBeIeHHOE B IpuioxeHun 1D u paBHoe 4 MM.

5 OGMOTKH, KOTOpbI€ NepMETHU3UPYIOT C MOMOILbIO TIPOITUTKH WIN MOKPLIBAIOT KJIEIKOI1 JIEHTOI, CLIeTUISeMON
¢ dmaHIIaMK KapKaca KaTyllKi, pACCMaTpUBalOT KaK HE MMetollye MmyTeil yTeuky M Bo3AYLIHBIX 3a30POB B 3THX MECTax.

6 TpeGoBaHME K PACCTOAHHUSAM Yepe3 H30JALIMIO HE O3HAYAET, UTO TpeOyeMoe pacCTOsIHLE 10JDKHO GbITh TOJILKO
IO TOJILMHE TBEPIOH M3O0MSILUHMH; OHO MOXET COCTOATb W3 TOJILLMHLI TBePAOi M30MSIUNH, YBETHUEHHOH HA OAMH VITH
HECKOJIBKO BO3/YIIHBIX 3a30pPOB.

26 TemIoCTONKOCTh, OTHECTOMKOCTh H CTOHKOCTb K 00Pa30BAHHI0 TOKOBEIYIIMX MOCTHKOB

26.1 BHelIHUWE JOCTYITHBIE YAaCTH M3 U3OJSIIIMOHHOTO MAaTepuaja, MOBPEXICHHE KOTOPHIX MOXET
caenarh TpaHchopMaTop OMMACHBIM IS UCIIOML30BAHUA, NOMKHBI GBITh 1OCTATOUHO TEIUIOCTONKHUMHU.

Coomeemcmeue nposepsrom, nodéepeas 060A04KYU U Opy2ue GHeUlHIe YacmUl U3 U30AAUUOHHO20 Mamepuana
UCNBIMAHUI0 HA 80AGAUBAHUE WAPUKOM C HOMOUBLIO YCMPOLicmea, NOKA3aHHO020 HA PUCYHKe 5.

Tlogepxnocme ucnvimyemoti wacmu ycmanagausam 6 20pU30OHMAALHOM HOAOICEHUL U 0A6Mm CMAAbHbIM
wapukom duamempom 5 Mm Ha s5my nosepxrocms ¢ cunoii 20 H.

Hcnoimanue nposodsm ¢ mepmoxamepe npu memnepamype (75+2) °C uau npu memnepamype [(40 + 6)+
+ 2] °C, ede 6 — npegviutenie memnepamypsl paccmMampueaemoli 4acmu, onpedeasemoe 80 8pemMa UCHbIMAHUA
no 13.2, no naubonvuiemy 3navenur.

Yepes 1 u wapux ydarsiom ¢ obpazya, komopuiii 3amem 6 meuenue 10 ¢ oxaaxcoarom npubauzumensro
00 KOMHAmMHOU memnepamypvi nymem HOSPYMCeHUs e20 & x0400nyio 600y. Ilocae smozo uzmepsarom ouamemp
OMRNevamKka wapuka, Komopolil He Joadcen npesviulams 2 MM.

IIpuMeyaHune — DTo HCILITAHKHE HE TIPOBOAAT HA YACTAX M3 KEPAMIUECKOTO MaTepHaJa.

26.2 BuHelllHHe NOCTYIHBIE YAaCTH U3 M3OJALMOHHOIO MaTepuajia NODKHBI 001a1aTh JOCTATOYHOM
OTHECTOUKOCTHIO.

Coomeemcmeue npogepsiom, nodeepzas 000A04KU U Opyzue GHeuiHue GOCHMYnHble YACMU UCHBIMAHUI,
nocpedcmeom 3AeKmMpudecKy Hazpeeaemoti nposoAoKYU HaKad.

26.2.1 Onucanue ucnoimanus

Hcnoimanue npoeodam das noomeepicienus mozo, 4mo:

- cneyuaavHaa nemas u3 NPo8oda 8bICOKOO CONPOMUGAEHUs, KOMOpas 1eKmpudecku Hazpesaemcs 00
memnepamypul, YKA3aHHOU 048 COOMEemcmeyowezo 0060py0osanus, npu 3A0GHHBIX YCA0BUSX He 6bi308em
socnaamenenus wacmeil u3 u3oAA4UOHHO20 Mamepuaaa, uil

- 4aCMb U3 UOAAUUOHHO20 MAMEPUALA, KOMOPbLIl MOXCeMm 80CHAAMEHUMbCS NPU 3A0GHHBIX YCAOGUAX OM
2ACKMPUHECKU HASDE8AeMOll NPOBOAOKU, UMeem O02PAHUYeHHOe 8peMs 20peHus 0e3 pacnpocmpaneHus oeHs
noCpedcmeom A3vbiK08 NAAMEHU, 20DAUWUX Kaneab UAl PACKAACHHBIX Yacmuy, nadanuux ¢ oopasua.

B kayecmee o6pa3ya caedyem ucnoas3osams yKoMnieKmo8aHHili Mpancghopmamop, ecau 3mo 803MONHCHO.

Ecau ucnoimanue neav3s npogodums Ha yKOMNAEKMOBAHHOM mMpanchopmamope, mo e20 caedyem pacuae-
HUMb, 8346 COOMBEMCMBYIOUYI0 HYACHb.

Ecau dna nposedenus ucnoimanua Heo6xo0umo yoasume 4acms 000A0UKU UAU GbIYACHUND ONPEOCNCHHYIO
uacme mpancgopmamopa, caedyem HPUHAMb HeoOXoOUMble Mepbl 048 MO20, YMOGb YCAOBUA UCNBIMAHULL 8
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COOMEemcmeu ¢ HACMOAUWUM CIAHOAPMOM CYUeCBeHHO He OMAUMAAUCH OM YCA08UIL, KOMOpble 6CIMPeHarmcs
npu HOPMAABHOU SKCNAYAMAYUL 8 HACMU PACNOAONCEHUA, BeHMUAAYUL, d(pdekma memMnepamypHvix Hanpsxce-
HUil u 803MoNCHOCMU naderus nOGAU3OCMU OM 06PA3UA UCKD, 20PAMUX KANEAb UAU PACKAACHHbIX YACMUL,.

Hcnoimanue npoeodam na 00nom obpasye. B cayuae comMHeHuli OMHOCUMENbHO Pe3yabmanos Uchvimanusl,
eco nogmopsaom ewe pa3 Ha 08yx o6pasyax, Konopvie OOANCHbL GbIOEPHCANL SMO UCNBIMAHUE.

26.2.2 Onucanue ucnsimamenvHoli annapamypol

1Ipo600 naxaaa npedcmaensiem nemaio onpedeaenHoli hopmot uz Huxpomosoii (80/20) nposoaoku duamem-
pom 4 mm. Ilpu npudanuu ghopmer nemae Heobx00umo co6aH0AMb OCMOPONCHOCMD, UNMOOGbI UCKAIOUUMD
00pazoeanue Meakux mpeuwjun Ha eepullte.

Jas usmepenus memnepamypui npoeooa HAKAAA UCROABIYIOM 3AUUIEHHYI0 Xpomeab-aniomenesyio (NiCr—
NiAl) mepmonapy c napyxcroim ouamempom 0,5 mm, eopavuil cnati Komopoui pacnofodcer 8 3auumHoti 06oaouke.

IIposoaoka naxana u mepmonapa nokazanvl Ha pucyrke 6.

Obonouka uzeomoenena u3z memanaa, cmoiikoeo k memnepamype, no kpaiineii mepe, 960 °C. Tepmonapy
ycmanaeaueaiom 6 ene30060m omeepcmuu ouamempom 0,6 MM, nPOCEEPACHHOM 6 8epuiuHe RPOBOAOKU HAKAAQ,
Kax nokazano Ha demanu Z pucynok 6. DIC mepmonapvr 00A3NCHA COOMEEMCMEO8AMb MPeGOSAHUAM
TOCT P 50431* Xapaxmepucmuku, npueedenHvie 6 3MOM CMAHOApMe, UMEON NPAKMUYECKU AUHELHYIO
3asucumocms. Xono0uwiti cnaii mpebyemcs depicams é marouiem a0y, 00CMOBEPHYI0 SMAAOHHYI0 MeMRepamypy
Heav3sl noAYyYUmMD OpyeUM CROCOBOM, HaNpUMep ¢ NOMOWBIO mepMocmama.

Ipubop 0ns usmepenus DJC doaxcen 6oims kaacca mounocmu 0,5.

Ilposonoky Haxana Hazpesaiom sneKmpuveckum mokom, O Hazpesa ee GepuiuHbl 00 memnepamypol
960 °C mpebyemcs mox om 120 do 150 A.

Hcnvimamensvhaa memnepamypa 00axcHa Gbimb CKOHCMPYUPOSAHA MAK, 4MOObI NPOGOAOKA HAKAAQ
Yy0epaucuearace 6 20pU30OHMANBHOU NAOCKOCHU U NpuNcuManace K obpasyy c¢ cusoii 1 H. Dmo ycuaue donxcno
COXPAHAMbCA, K020a NPOGOAOKA HAKAAQ U 06pa3ey, nepeMeuaromcs 20pU30HMAALHO OMHOCUMENbHO Opye Opyea
Ha paccmosiHuy He MeHee 7 MM.

Ilo0 mem mecmom, ede npogosoka Hakaaa npukaadvieaemcsa K o6pazyy, Ha paccmosnuu (200+5) mm
nomewjarom Kycok 6eaoil cocHoeoii docku moaufunol npubauzumenvho 10 mMm, ROKpoIMmol 00HUM caoeM
nanupocHoti oymaeu.

IIpumeuanue — Ob6eprouHasa ToHKad 6Gymara nookHa cootserctBoBath 'OCT 8273,

Obpa3ey, ucnsimamensro20 YCmpolicmea noKasan Ha pucynke 7.

26.2.3 Jonycku

Bepuiuna nposonoku Hakaaa doaxcna umems memnepamypy (650+10) °C u npodoaxcumenvrocms npuno-
acenus x obpasyy (30+1) c.

26.2.4 IlpedsapumenvHas nodzo0moexa

Ob6pasey, xpanumca é mevenue 24 u npu memnepamype 6030yxa om 15 do 35 °C u omuocumenvroti
enaxchocmu om 45 0o 75 % 0o nHavana ucneimanus.

26.2.5 Ipadyuposarue mepmonapot

Ileped ucnvimarnuem mepmonapy epadyupyrom npu memnepamype 960 °C, nomecmue Ha 6epxXHION NOGEPXHOCHIb
KOHUQ packanenHoeo npogoda goavey usz uucmozo cepebpa (99,8 %) naowadvio 2 mm? u moawunoii 0,06 mm.

Ilposonoky Haxana Haspesaiom u, Ko20a cepebpanas goavza naagumes, memnepamypa docmueaem 960 °C.

Ilocae Hexomopoeo nepuoda eépemeHnu zpadyuposky mpeGyemcs noemopums, 4mobbl KOMNEHCUPOSamb
U3MEHeHUs 8 mepmonape U 6 coeGUHeHUsX.

IIpu smom mpebyemcs cobarodamo GOANCHYIO MUAMenbHOCHb 1 0Gecnevums, Ymobv. mepmonapa mozna
c1edoéams 3a 6ePUIUHOL NPOBOAOKU HAKAAA, NepeMeulerue KOmopoll 00yCA0BACHO MenA06biM YONUHeHUEM.

26.2.6 Memooduka ucnoimanus

HcnvimamensHyio annapamypy yCmaHagauearom 8 memMHOM noMeueHul 6e3 3amemubix Nomokoe 603dyxa,
umobbl GO3HUKAIOUWlee 80 8peMs UCNbIMAHUS NAaMs ObiA0 GUOHO.

Ilpu ucnvimanuu obpasey pacnosazaiom maKum 00pazom, umobsi NOGEPXHOCHb, KOHMAKMUpPyeMas ¢
8EPUIUHOL] NPOBOAOKU HAKAAA, HAXOOUAACH 8 8ePMUKAALHOM noaoxceHuu. Koney nposonoku nakxara npuraadoi-
earom k moii yacmu noeepxHocmu o6pasya, Ha Komopou npu HOPMAALHOU FKCHAYAMAUUL 803MONCHbL neMne-
pamypHvle 6030elicmeus.

Bepuwiuny npoeoaoku Haxana npuxaadbiéarm 6 Mecmax HauMeHble2o ceveHus, Ho He MeHee 15 mm om
8epxHez0 Kkpas obpasya. Dmom Kpumepuii npuMeHsemcs 6 mex cayuasx, koeda obaacmu, nodeepeaemvie
memnepamypHomy 6030elicieul0 60 8peMs HOPMARLHOU IKCNAYAMAYUU, MOUHO He YKA3AHbL.

* JletictByeT Ha Tepputopun Poccuiickoii Menepaiiuu
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TIpu 603mMoNcHOCMU BepUIUHY NPOBOAOK U HAKAAA NPUKAAGLIBAIOM K NAOCKUM NOGEPXHOCMAM, 4 He K NA3AM,
8bI00UHAM, Y3KUM Y2AYONCHUAM UAU OCIPbIM KPAAM.

Ilposonoky naxana naepeearom 3aexmpuveckum moxkom 0o memnepamypot 650 °C, komopyw usmepsiom
¢ noMouyblo epadyuposarnoii mepmonapet. Ileped nauaiom ucnvbimanus 00aXCHb! Gbimb NPUHAMbBL MePbl K MOMY,
4mobbl meMnepamypa 1 mok Hazpeea nod0epHCUBAAUCH ROCMOAHHBIMU 8 NEPUO0 epeMeru He MeHee 60 ¢ u umobot
8 3mom nepuod uau 80 épems epadyuposanusi 603MOICHA MeENA08as paduayus He 6AuUsALa Ha obpasey. Imo
MOJXICHO 0becneuumbs, Hanpumep, 3a cuen OOCHAMOUYHO20 PACCIMOAHUS UAU NYMeM YCMAHOEKU SKPaHa.

3amem eepuiuny npoeoAOKU HAKAAA 6800am 6 KOHmMakm ¢ oopasyom Ha (30+1) c. B meuenue smozo
nepuoda noddepicusarom mok raepega. Ilocae 3mozo yukaa nPoeoAOKY HaKaaa u obpasely, MeoneHHO pa3sedu-
HAIOM, UCKAI0MAA OarvHelluuli Haspes 06paszya u 6caKoe nepemeujeriie 6030yxa, Komopble moeau 6bi NOGAUAMD
Ha pe3yasmam UCNnbMaHus.

Heudicenue eeputunsl npoeosoku Hakara 6 odpasye, Ko20a ee NPUICUMAOm K 06pasyy, 0OANCHO MexXaHu-
YecKU 02pPaHUMUBAMbCS PACCIOAHUEM T MM.

Ileped xaxcoeim ucnvsimanuem GepuiuHy HPOBOAOKU HAKAAA HEOGX0O0UMO OMUCMUMb OM OCMAMKA U30A:-
YUOHH020 MAMEPUAAa, Hanpumep, ¢ NOMOUBIO UWemKL.

26.2.7 Habniodenus u usmepenus

Bo epems npukaadviéanus npoeoaoku Hakaia u 6 nocaedyiouwuti nepuod, pasusiii 30 ¢, Habardarom 3a
006pa3syom, OKPYyHCaoUWUMU e20 YaCMAMY 1 PACROAOICEHHBIM OO HUM CA0eM NARUpOCHol Gymaeu, ommeuas npu
amom caedyroujee:

a) npodonxcumensHocms (1) oM HA4AAA NPUAOIICEHUS 8EPUILHBL NPOBOAOKI HAKAAA 00 MOMEHmA, K020a
obpaszey, uau caoii 6ymaeu, pacnonroNdCeHHblii 00 HUM, 80CNAAMEHUMCS;

b) npodosxcumenvrocms (1,) om Ha4ana NPUAOICEHU 8ePULLIHbL NPOBOAOKU HAKAAG 00 MOMeHma, K020a
NAGMA NO2ACHem 6 meveHlUe 8PeMeHl NPUAONCEHUS GePULLHbL UAU NOCAe ee YOaNeHUs.;

¢) MAKCUMAABHYHO BbICOMY RAAMEHU, He NPUHUMAS 60 BHUMAHUE HAYAL0 B0CNAAMEHEHUs, KOMOpoe MOXcem
0amb GbicoKOe NAams 8 meueHue npubauzumenvio 1 c.

Boicoma naamenu — smo paccmosnue no gepmuKanu, UIMepPeHHoe Medc0y 6ePXHUM KOHUOM NPO8OAOKU
HaKana, NPUAOICEHHOUl Kk 00pa3yy, u 8UOUMON 8epUIUHOL NaaMeHU.

Cuumarom, umo obpa3sey 8bi0eprcanr OGHHOE UCNbIMAHUE, ecall O0OCIUCHYMO 00HO U3 CAOYIOUUX YCA0BUIL:

a) Hem GUOUMO20 NAGMEHU U YCMOUHIUBO20 CEeUeHUs,

b) naama uau ceeuenue obpasya 6 okpyscaroujeli cpede npexpawaiomcs 6 mevenue 30 ¢ nocae yoarenus
npogoaoku Hakara, m.e. t, < t, + 30 c.

Tlanupocnaa 6ymaza He 0ondcHa 3a2opembcs, a 00CKA U3 COCHOBOL OpesecuHbl He OAXCHA HOO20pemb.

26.3 YacTu U3 U3ONSIIIMOHHOrO Marepuaja, yAepXUBAIOLIHEe TOKOBEAYIIHE YACTH, HE JOJDKHBI GBITH
HMCTOUHUKOM BOCIIAMEHEHUSI OKPYXEHUS [1aXe B CIIyyae Upe3MepHOIo HarpeBa WM 3aropaHusi, BI3BaH-
HOTO Teperpy3Koii B pe3ynbTaTe HEUCIIPaBHOCTU TpaHChOpMaTopa.

Coomeemcmeue npoeepatom ucnsimarnuamu no 26.3.1 uau 26.3.2.

26.3.1 Tpancgopmamope: 6e3ycio8Ho cmotikue Kk KOPOMKOMY 3aMbIKAHUIO U MPAHCHOPMAMOpsl MOUWHOC-
moto do 100 B-A eéxarouumensro 0oaxcHbl 8videpicams credyroujee Ucnbimanue.

Tpancgopmamop ycmanagaueawm  HOpMaAbHOe NOAONHCeHUe, KaK Onucano 6 13.2.

3awjumnste yCmpolicmea, ecau OHU UMeromCcs, 00AXdCHb Gbimb OMKANOUEHbl; NAAGKUE NpedoXpaHumenu
3aMeHAIOM 6CMABKAMU C NPeHebPeydcUMo MaibiM UMReOaHcoM. Bmopuunyrwo obmomky 3akopauusaiom u K
nepeuYHOl NPUKAAObIBAOM MAKCUMANbHOE HOMUHAAbHOe NnepeuvHoe Hanpsxcenue. Ecau mpancopmamop ¢
mevenue 1 4 He gbixo0um u3 cmposi, Mo nepeuvHoe HanpsiceHue y8eauuueam Kaxcosie 15 mun cmynenamu na
10 %, noxa ne npousoiioem omkas.

Tpancgopmamop doaxcer evitimu u3 cmpos 6e3 80CnAAMEHeHUs U NAGBAEHUS Mamepuanos, a 060iouka,
ecau OHa uMeemcs, Modcem Obimb OeghopmMuposana, Ho dondcHa gaxmuuecku ocmasamocsa yeaoi. Danepnas
0nopa He OOANCHA BOCNAAMEHAMBCA.

26.3.2 Tpancgopmamoper mowrocmoto ceviuse 100 B-A doascrvl evidepicams caedyioujee ucnsimanie.

Tpancgopmamop ycmanagauearwm 6 HOpMAAbHOe NOAONCeHUe, KaK Onucano 6 13.2.

Tpancgopmamop npu HOMUHAALHOM NEPBUUHOM HANPAICEHUU OO0ANCEH HASPYICAMbCsl, eCAl 803MOJNCHO,
10-kpamuoil HomunanvHOU Hazpy3Koll co cmopoHsl @vixoda G0 mex nop, NOKA He Npepeemcs 6xo0Has yens
mpancgopmamopa.

Tlepsuunas yens 0oadcrha Gbims 3auuuyena NAABKUMU NPedoXpaHumenamu co ecmasxkamu Ha 10-kpamuuiii
HOMUHANBHBIL MOK, HO He MeHee 16 A.

Bo epemsa ucneimanus He 00aAX0CHO Obimb HUKAKO020 BOCHAGMEHEHUS U KANAIWUL Mamepuan He 00AdlCeH
3axceudb Panepy uau evizeams ee maenie. Temnepamypa onop He doaxcra npegoiuame 125 °C.
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s mpancgopmamopoe co cmenenvro 3auumor 1P0O0 60 epems ucnoimanus He 00AHCHO Gbimb HUKAKO20
80CHAGMEHeHUA U 20PAWUX Kaneab. [ns Opyeux mpaHcgopmamopos naams Uiy 20psujiie Yacmuybl e 00ANCHbL
0Ka3bI8GMb HUKAK020 GAUAHUSL HA OKPYIHCEHUe.

26.4 Yactu U3 U30JMSIMOHHOTO MaTepuaia, YAepXUBAIOIIKNE TOKOBEAYLIIE YaCTH B OMpPENeTeHHOM
TTOJIOKEHWUH, JIOJDKHBI OBITh TETUIOCTOMKUMH U OTHECTONKUMHU.

Coomeemcmeue npoeepsaom caAeOyIOUWUM UCHbIMAHUEM.

Yacmu u3 u30aayuoHHO20 Mamepuara noosepeaion UCHbIMAHUI0 Wapukom, Kak onucaro 6 26.1, no npu
memnepamype (125+2) °C uau [(40 + 8)+2] °C, 20e § — npesviuenue memnepamypel Smoi uacmu, onpedeisie-
Moe 60 epema ucnvimanus no 13.2, no nauboaviuemy 3Ha4eHur0.

11 puUME€YaHHuUEC — DTO MCIBITAHVE HE MPOBOJAT HA YACTAX U3 KEPAMHUECCKOIo Marepraja M Ha KapKacax.

Kpowme Toro, yacTu U3 U30JIS1IMOHHOTO MaTepHana, y1epKUBaIOLIMe 3aXKUMBI 17151 BHELIHIX ITPOBO/IOB,
M0 KOTOPBIM BO BpEeMsI HOPMalbHOU pabOTBI TIpOTeKaeT TOK Oojnee 1 A, IOJDKHBI COOTBETCTBOBATb
TpeGoBaHUsIM 26.2 ¢ TOIl JIMILb pa3sHUIIEH, YTO MPOBOJ HAKAJIa HATPEBAETCHA IJIEKTPUYECKUM TOKOM 10
Temnepatypsl 850 °C.

26.5 g tpaHchopMaTopoB co cremeHbio 3amuThl 1P, kpome IPX0, U30/ALMOHHEIE YaCTH, VAEPXKU-
BAIOLIME TOKOBE/IYILIUE YACTU HAa MECTe, JOKHBI OBbITh W3rOTOBJIEHBI U3 Marepuana, objagalouiero
CTOMKOCTBIO K OOpa3oBaHUIO IPOBOMSIIUX JOPOXKEK, €C U3OMIALUOHHBIE YacTU TIPU HOPMAJIbHOM
9KCIUTyaTallMy TIOJBEPraloTCS YPE3MEPHOMY YBIAKHEHUIO WU 3arPI3HEHMUIO.

Jlha mamepuanos, kpome Kepamuueckux, coomeemcmeaue npoeepsiom cAedyiouUM UCNbIMaHUeM.

Ilnockyro nosepxrnocmo ucnbimyemoll 4acmu, N0 803MONCHOCHU He MeHee 15x 15 mm, ycmaHnasauearom 6
20PU3OHMANLHOM NOAOICEHUU.

Jea snexmpoda u3 naamunbl usu u3 0pyeo2o CmolK020 K KOPpO3UU MAmepuanda, pamepsvl KOMOPbHIX
YKa3anul Ha pucyHke 8, nomewaiom Ha noeepxHocmu o6pa3ya max, KaK yKasaHo Ha SMoM uyepmedce, 4moobl
3aKpyeneHHble Kpas CONPUKAcallcs ¢ 06pasyom no eceti ux orune.

Cuna daenenus Kasxcooeo snekmpooa Ha noeepxHocms pasra npumepro 1 H. Daekmpods: nodcoedunsiom
K UCMOYHUKY NUMAHUA NPAKMU4ecKu CunycoudarbHozo moka uacmomoii 50 — 60 Iy, nanpsaxcenuem 175 B.
O6uuii umnedanc yenu npyU 3amMKHYMbIX HAKOPOMKO I4eKmMpooax YCmaHaeaueaom ¢ NOMOUSLIO Pecyaupyemozo
pesucmopa mak, umobel mok cocmaensn (1,0£0,1) A npu kosgpguyuenme mowpocmu om 0,9 do 1. B yens
SKAIOHAIOM PA3MbIKAIOWee YCMPOTicmeo om nepeepy3ok, KOmopoe 00AXCHO cpabamwviéams, kozda mok 0,5 A
npomekaem 6 me4eHue 2 c.

Tlogepxnocms o0bpazya mexcdy nekmpooamu CMavuéaom Kanaamu pacmeopa XA0PUcmozo aMMOHUS 8
ducmuaauposanHoii éode. Pacmeop umeem obsemnoe ydeavhoe conpomuenenue 400 Om-cm npu 25 °C, coom-
eemcmayroujee konyenmpayuu 0,1 %. Kanau umetom oGsem ( 20 +3)) mm® u nadaiom ¢ evicomot om 30 do 40 mm.

Humepean mexncoy nadenusmu kaneawv pagen (30t5) c.

Meoncoy snexmpodamu He OOANCHO GO3HUKAMb KOPOMKOe 3aMbIKaHUe Uil npoboli 00 nadenus He menee 50
Kaneno.

Hcnoimanue nposodam Ha mpex omoeavHbIX 06pa3yax uau Ha mpex 4acmsx, 6biPe3aHHbIX U3 coomeem-
cmeyrowezo komnonenma. Ileped kaxcovim ucnoimanuem ciedyem npoeepsams, 4moGvl 34eKmpodvi 6bviLiu
YUCMbIMU, NPAGUALHOL (YOPMBL U NPABUABHO YCMAHOBAEHb. B cayuae comuenus ucnvimanue nogmopswom, ecau
Heobxodumo, Ha Hoéom obpa3ue.

27 CrofiKocTh K KOPpO3HH

YacT M3 CIUIABOB Xejle3a, KOPPO3Ms KOTOPBIX MOXKET MPUBECTH K HApYylLeHWIO Ge30MacHOCTH
TpaHchopMaTopa, JOJKHBL GBITh 3ALMILEHBI OT KOPPO3UHU.

Coomeemcmeue npogepaiom care0yrouWuM UCHbIMAaHUEM.

C ucnvimyemobix yacmeii yoasssiiom 6cro cMasKy nymem nozpyxycenus ux na 10 mun é mpuxaopsman. 3amem
ux noepyxcarom na 10 mun é 10 %-Hotii 600HbIL pacmeop Xa0pucmozo amMmonus npu memnepamype (20+5) °C.
be3 gvicymuganus, Ho nocae CMpAXUGAHUS OCIABUIUXCA Kaneab, Smu yacmu nomewarom Ha 10 mun é kamepy,
codepacawyro 6030yx, HacbleHHbll eaazoil, npu memnepamype (20+5) °C.

Ilocae npocyuxu demaneii 6 mevenue 10 mun 6 mepmoxamepe npu memnepamype (100+5) °C na ux
NOBEPXHOCMAX He G0ANCHO Gbimb CAed08 Koppo3uu.

IMMpuMeuanusa

1 DT0 TpebGoBaHMe pacpoOCTpaHAETCA U Ha BHELHHE TOBEPXHOCTH MArHUTOIIPOBOJIOB, HO B 5TOM CJTy4ae 3allliTa
CII0eM JIAKA CUNTAETCS JOCTATOYHOIA.

2 Creabl KOpPO3MH HA OCTPBIX KPAsiX ¥ XKeJITOBAThIil HAJIET, KOTOPBIil MOXHO YAAJINTh BHITHPAHHEM, He CUMTAIOT
OpaKOBOYHBIM ITPH3HAKOM.
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ITPHJIOXEHHE IA
(obs3amenvroe)

MPON3BOICTBEHHBIE UCIIBITAHUS
(TTPUEMO-CIATOYHBIE)

Henvimanus, yxazannvie 6 OGHHOM HPUAONCEHUU, HPEOHA3HAYEHb! O OOHAPYNHCEHUs, ¢ MOYKU 3peHus be30nacHocmu,
Henpuemaemuix degheKmos MAmepuano8 Uil U320MOGAeHUA. ImuU UCHbIMAaHUs O0ANCHbL NPOBOCUMBCA U320MOBUMeneM Ha
Kaxcdom mpancgopmamope HOCAe €20 U320MOGACHUS C Ueabl) HEOONYUeHUs YXyouleHUus XapaKmepucmux U HaoewcHoCmu
mpancghopmamopa.

Io yemompenuro uzeomogumenst 803MONCHO npoeedeHe OONOAHUMEAbHbIX UCHbIMAHUL ¢ meM, 4mobbL 2apanmupoeams,
Umo Kaxcowlii mpaHcgopmamop coomeemcmeyen mem o0pazyam, Komopvle gul0eplcani UCHbIMAHUA, YCMAaHOGAEHHblE &
Hacmosuiem cmandapme.

H3zzomoeumenv moxcem npumeHamo aio0yio npoyedypy UCHbIMAHUA, KOMOPAs Ayduie HOOXOOUM K YCAOGUAM e20
npouseo0cmea, u Moxcem HpPo8oOUMb UCHBIMAHUSA HA COOMEeMCMEYIoUell cmaduu 6 npoyecce U320MOBAEHUA NPU YCAOGUU
GOBMONCHOCU NOOMBEPHCOCHUsL, YO MPAHCHOPMAMOpbL, GbIOEPHCUBAIOWUE IMU UCHBIMAHUS, 00CCHeUBAIOM MAKYIO e
cmenenb 6e30NaAcHOCMU, KaK U MpPancgopmamopsl, KOmopble ebl0epHCUBAIONM UCHbIMAHUS, NPUGCOCHHbIE 6 OaHHOM NpUIO-
JHCEHUU.

A Hcnoimanue Ha HenpepsiGHOCG 3a3eMACHUS

s mpancghopmamopos knacca I mesxncoy 3a3eMAgIOUUM 3aAHCUMOM U KANCOOL OOCHYRHOL Memaniu4ecKon 4acmoio,
Komopas ¢ ueavlo 0e30nacHocmu 00ANCHA Obimb 3a3eMAeHd, OMm UCMOYHUKA ¢ HANPANCEHUEM XO0A0CMO020 X00d, He
npegoumarowum 12 B, nponyckaiom mox ne menee 10 A.

Bo spema smoeo ucnoimanus mexcoy 3a3emMASIOUUM 3ANCUMOM U COOMBEMCIMEYIOuell OOCMYRHOU Memariueckol
4acmoio He 00ANCHO GblMb HUKAKO020 HPepPbleaHuss COeOUHEHUL] UAU 3aMEMH020 YMEHbUEHUA MOKA.

B Ilposepra emopuunozo HANPANCERUA X0A0CHIO20 X004

Bmopuunoe nanpaxcenue xor0cmoeo x00a JoANCHO coomeemcmeosams mpebosanuam pazoeaa 11,

C Hcnvimanue Ha 34eKmpuyecKkyio npoMHOCHIb

Imo ucnstmanue npogooam & coomeemcmeuu ¢ 17.3, Ho npu KomHammoii memnepamype u 6e3 UCNBIMAHUA HA
eaavcrhocmo no 16.2.

s mpancgpopmamopos mouinocmoio 0o 1000 B-A eKatouumensio ucnslmamenvroe Hanpsaxicerue npuKiaosleaemcs
monvko Ha 2 c.

Iepeonauanvro npuxaadviearom ne 604ee nON0BUHBL HPEONUCAHHO0 HANPANCEHUS, 3AMeM €20 BbiCmpo HOgbLUaOM 00
NOAH020 3HAHEHUA.

Hcnvimanus npoeodsm mexncdy:

1) moxoeedyuumu uacmsamu nepeuuHbIX yenel U GOCMyRHbIMU MOKONPOBOOAWUMY HACMAMU mpanchopmamopa;

2) nepeuMHbIMU U BMOPUMHBIMU YENAMUL.

Bo epems ucnbsimanus e 00ANCHO 803HUKAMb NOBPENCOCHUL] U HUKAKO20 HPOGOSL.

D Iposepxa ycmanosxu 3auumusix ycmpoticms

IIposepsaiom, umobbl HenpasuAbHBIL MOHMANC 3AUUMHO20 YCMPOUcMEa 6 mpancgopmamope He NPenIMCmME0san €20
pabome.
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IIPHIOXKFEHUE IB
(ob6s3amenvroe)

IMPUMEPBI KOHCTPYKIIN OBMOTOK TPAHC®OPMATOPOB

I Kapkacwl karymexk

1.1 Kapkachl 179 KOHUEHTpPUUECKUX OOMOTOK

. ) L. Kapxkac ¢
Tpy6uarsrii O/iMHapHbBIit JBoiiHO# 1 Gosee NVICTAHLIMOHHOM
kKapkac Kapkac Kapkac TIPOKIANKON
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1.2 Kapkacol angd oOMOTOK, PAaCTOJOXKEHHBIX PAJIOM

TpyOuatelii Kapkac OnuHapHBI KapKac JIBoitHO# 1 GoJee Kapkac

H 6| ( b {
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OMS: s {2 s @ s
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1 — TpyOKa TOMUMHOM, YKa3aHHOM JJIS1 JOMOSHUTEIbHON U30JSIUMH, WM HE MEHee TPEX CJIOEB JIEHTHI (CM. pasnen 25); 2 — dop-
MOBaHHasl UacTb TOJILIMHOM, YKa3aHHOMN U AOMOJHUTENbHON M30mauuy (cM. pasien 25); 3 — U30JsiLMOHHAs BeTaBka (TIpo-
KJajKa); 4 — AMCTAaHUMOHHAs MPOKJIa/Ka (HarmpyMep ‘eThIpe MPOKIaIKK)

47



I'OCT 30030—93

II OomoTKH

II.1 Be3s skpaHa

Ifer

Z
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IlepBruHasa uau BTOpHU-
Hasz oOMoOTKa, 00epHyTas
HU30JIIIMOHHBIM MaTepua-
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¥ — OHa JeTajb 3aJaHHOM TOMIIVHEI He
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MeHee 3 cjioeB

IlepBuyHas wix BTOpHY-
Hast OOMOTKH, OGepHYTHIe
HM30JIILIOHHLIM MaTepua-
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r — O/lHa JieTaJib 3a/IaHHOM TOJIMHEI ILTIOC JIMNKas U30JSIUH-
OHHas JICHTa WK M30/SILIMOHHAsA NPOKJIajKa, WIM He MeHee
3 cjioeB JIEHTHI TUTKC, HAMPUMED, JIMINKAasA W30/ LHOHHAs
JIEHTa WIH He MeHee 4 cJIoeB 3y0uaToi JIEHThI

IlepBruHag 1 BTOpHYHAL
OOMOTKM ITOJTHOCTBIO 3a-
KJIIOUeHBI B KOPITyC (HET

I/cr

JioM (6€3 BO3AYIIHOTO 3a30POB M IyTeit
3a30pa) YTEUKN)
Ifcr
7 Sl A
7 sypm— Z
L/ [ 14 2
2 7 %
[/ 7 r L
% 7 »Hee [
7 % %
[/ 7 ”
% Qs el E
7 h 3 b
Z 2 %
2 4 2
A ~ 77 77

1 — mocJieIHMIA BUTOK OOMOTKH, Y/A€PXHUBAEMEIH OMNpe/iejieHHbIM CIIOCOO0OM HAIIPMMED, JIMITKOM CBA3YIOLIEH JICHTOM WK CBSI3YI0-
LUMM BELIECTBOM; 2 — JIMIKasi M30JIILIMOHHAs JieHTa (6e3 3a30pa); 3 — M30/SILHMOHHAs MPOKJIaiKa; 4 — 3ybuaras U3oaums;
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I[2 C 3kpaHoM

Yer Ier Her Ifcr f y
. 7 z 7777 lfer
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dfet dlet

1 — xJielikas cBS3YIOLIas JieHTa; 2 — 3KpaH; J — 3a3eMJIeHHe

CoxpauieHus, UCNonb3yeMble B pitoxeHnu 1B:

cr— TyTb YTeUKH; cl — BO3ayLUHBINA 3a30p; b — OCHOBHAS M3OJIAUUA; § — AOTOJHUTEIbHAS WM30MAUMS; 7 —
ycusieHHas u30JAunA; P — nepBruuHag oGMoOTKaA; S — BTOpUUHAA OGMOTKA.

HPHIIOXEHHE IC
(o6s3amenvroe)

NPUMEPHI TOYEK ITPIIOXEHWA UCIIBITATEIBHOI'O HAITPAKEHMA

Ipumep 1 TIpumep 2

KoHctpykumsa tpanchopmaropa kinacca I KoHcrpykima TpaHcdopmaropa knacca 1
C 323eMJIEHHBIM METAUTHUECKIM SKPAHOM

I.__._./_

Ja e

)

P /7 &
< /[

1 — nepBuunas o6MoTka 1; 2 — mepBUYHasi o6MOTKa 2; 3 — propuuHas o6MoTKa 1; 4 — BropruHas o6MoTKa 2; 5 — cep/IeUHUK;
6 — 9KpaH

IIpnmeuanus

1 Yucma B KpyxXKoukax 0603HAUAIOT COOTBETCTBYIOLIME TYHKTHI Tabmuiibl 6. MoryT GEITh UCIIOIB30BAHEI APYTHE
KOHCTPYKLIUM WV CXEMBI.

2 M3omgumio, OTMEYEHHYH 3HAKOM * , MCIILITBIBAIOT HAMPSDKEHVEM, WHIYLIPOBAHHBIM B CMEXHBIX 0OMOTKAX
IIpY UCIIBITAHKMM BBICOKOIT yacToToil mo 17.4.
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IIpumep 3

Konctpykuus Tpancgopmaropa xiacca 11
C METAUTNYECKOIT 000JI0YKOIT
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@ | B

1) CepieUHUK, MOACOeAMHEHHBIN K KOpIycy il) cepieuHWK, M3OMUPOBAHHEIN OT Kopryca

IIpumep 4

Koncrpykuus Tpanchopmaropa kiacca IT
C 000JIOUKOH M3 M30JUPYIOIIEero MaTeprasa
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1 — nmepBuuHas 1; 2 — nepBuuHasg 2;
3 — ropuvHas 1; 4 — propuyHas 2;
5 — Mmetauieckas osbra
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IIPHTIOXEHHE ID
(ob6s3amenvroe)

N3MEPEHUE ITYTEN YTEYKH TOKA M BO3AVIIIHBIX 3A30POB

IMupunHa mazoB X, nanee ykaszaHHass B npuMepax 1—10, xapakTepusyeT Bce CIyyal U 3aBUCHUT OT CTeTleHU
3arpsA3HeHNS CIeIyHIIUM o6pa3oM:

MuHMMaIbHBIE 3HAUESHHS HIMPUHBI X

CrerneHb 3arpsA3HCHUS
KaHaBOK, MM

CpenHee 3arpssHeHHe 1,0
CuibHoe 3arpsizHeHue 1,5

Ecnm cooTBeTCTBYIOIIMIT BO3IYIIHBIH 3a30p MeHee 3 MM, TO MHWHHMMAJIbHAasl LIMPUHA MA30B MOXET OBITb
yMeHblIIeHa 10 3HauYeHHsI, paBHoTo !/, 3Toro 3asopa.

Mertob1 M3MepeHUs MyTel YTEUKN TOKA U BO3AYLIHBIX 3a30POB, IPUMEHSIEMbIE B COOTBETCTBUHM C TPEOOBAHUAMU
HACTOSAILIETO0 CTAHJAPTAa, TOKA3AaHbI HA HHXeCHeIyIOLINX NMpuMepax. DTH NMPpHUMephl He YUHTHIBAIOT PATAYUSA MEXIY
pabouVMY 3a30paMU U TIa3aMU WITH MEXy BUIAMU W30JISILIIN.

THpunumaromes caedyroujue donyujeHus:

— nonazaiom, ymo Ar060il Y201 CHUMAemcs WYHMUPOGAHHbIM 0emanvio U3 U30AAUUOHHO20 Mamepuana wupunot X mm,
YCIMAHOBAEHHOU 6 CamMoM HebAazonPUAMHOM HOAONCEHUU (cMm. npumep 3);

— ecau paccmosnue Mexcoy GepxXHUMU KPOMKAMY Na3a pagHo uau Goavuwe X, mo nyms ymeuxu moxa uzmepanom 60ob

KOHmMYpa KaHaeKu (cm. npumep 2);

— Hymu ymeuxu moxka U 6030yuiHble 3a30pbl MEXCOY HacmsaMU, KOMOPble MOZYM HEPEMEUambCsa OMHOCUMENbHO Opye
Opyea, uamepsiiom 6 CambiX HeOAazoONpPUINIHBIX NOAONCEHUIX IMUX Yacmel.

TIpamep 1*

Ycnoeue: paccMaTpuBaeMbLii  IyThb
BKJIIOUAeT Ta3 C Tapai-
JIEJIGHBIMA WA CXOATIH-
MHCSI OOKOBBIMH CTEHKAa-
MU 1000 IyOMHBI H
IINPUHON MeHbIle X MM.

IIpaBusio: myTh yTeukKu M BO3AYIN-
HBIH 3a30p U3MEPAIOT He-

Ipumep 2

oot I reossss
RRIIAIGERL

YcnoBre: paccMaTpUBaeMEBIii  TIyTh
BKJIIOYAET Ta3 C Mapaj-
JIEJILHBIMA OOKOBBLIMM
CTeHKaMHu Jo0o# rimyou-
Hbl M IIMPUHOM, PaBHOK
X MM 1 GoJblile.

IIpaBuio: BO3AYIIHLIA 3a30p — 9TO
paccTosiHHe <«IIPHLIETbHOM

TOCPEeICTBEHHO yepes npsMoii». IlyThb yTeukwu
a3, KaK MoKa3aHo Ha pH- TIPOXOUT TI0O KOHTYPY Ka-
CYHKE. HaBKH.

* B npumepax 1—10: 3a30p; _ _ _ _ TIyTb YT€UKH TOKa.

YcnoBue: paccMaTpMBaeMEIii  IyTh
BKIOUaer  V-o0OpasHblit
a3 ¢ BHYTPEHHUM YIJIOM
MeHee 80° m mIyOHMHOIM
Gonee X MM.

IIpaBumo: 3a30p — 3T0 paccTosTHHE
«TIPHLENBHOW  TIPAMOiN».
ITyTb yTeuku Toka Mmpoxo-
JIAT TIO KOHTYpY TNasa, ol-
HAaKO «lIIYHTHPYIOT» AHO
mnasa >/eMeHTOM AJWHOMH
X MM.
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IMpumep 4 IIpamep 5 Ipumep 6
<XmMM <XMM »XmM 2Xr1rr
- T
L] L_ |
VYesoBue: paccMaTpUBaeMbli  IIyTb  YcjoBME: pacCMATPHMBAEMBINl MyTh ~ YC/IOBHE: PACCMATPHBAEMBIH  INyTh
BKIIIO4aeT pe6po. BKJIIOYAET HeCKJIeeHHOe BKIIIOYA€T HECKICECHHOC
IIpaBunio: Bo3NyIIHEI! 3a30p — 3TO COeJHHEHHE C TMa3aMH COeJMHEHNEe C TMa3aMHu
Kpatuafiiuyii BO3IyLIHBIR IIUPHHOI MeHbllle X MM. WupuHO X MM 1K GoJiee
nyTh nosepx peopa. Ilyte  IIpaswio: nyTh yTeukH ToKa M 3a- HA KaxJ/IOM CTOPOHE.
YTEUKU N3MEPSIOT IO KOH- 30p — 3TO paccroaHue TIpaBuno: BO3AYIIHLIM 3a30POM CUM-
Typy pebpa. «TpHLENbHON  JIMHUH», TAIOT JUTHHY «TIPULIEJIbHOM
KaK HM300paXeHO HA pPH- npsaMoii». Ilytb yreuku
CYHKe. MPOXO/JNUT TIO KOHTYpaM
Ma3oB.
IIpamep 7 TMpamep 8
Hesarpennewnan
nepe2opodna
2XMM < XMM
N\ rd

VYcnoBre: paccMaTpHBaeMbIii IIyTh BKIIIOYAET HECKIIEEH-
HO€ COeMHEHNeE C MAa3aMH, [IHMPHUHA KOTOPbIX
C OJHOI CTOPOHBI MeHbIlle X MM, a C JIpyroi
CTOPOHEI paBHA WM GoJibllie, YeM X MM.

IIpaswio: Bo3ayLUHBIM 3a30p H IyTh YT€UKH TIOKA3AHBI
Ha PUCYHKe.

VcnoBure: mMyTh yTEUKH Yepes CoeqNHEHHE MEHBIIE, YEM
MYTb YTEUKH Yepe3 NMeperoposky.

ITpaBuio: BO3AYIIIHBIA 3a30p — TO KpaT4yailllMii MyTh,
TIPOXOJAIIMI MO BO31yXy HA BepXHEH 4acTh
neperopojku. IlyTb yTeukum NpOXOJHUT IO
KOHTYPY NIE€PErOPOIKH Yepe3 KaHABKY.

Tpamep 9

<XMM
A e
L g90°
r-l
a

3a30p MeXIy rOJIOBKOI BUHTA M BIIAJAVHON OUEHb MAaJl M ero He YUHMTHIBAIOT.
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TIprmep 10

2 XMM  PXMM

N
l
-

33_301) MEXK/y I'OJIOBKOIl BUHTA 11 CTEHKOH BBIEMKH J10CTATOYHO LIMPOK M €I0 CIEAYET YUNTBhIBATD.

HPUTOXEHHUE IE
(o6s3ameavroe)

ITPUMEPBI TOYEK U3MEPEHHUS XIYTEN YTEYKHM TOKA M 3A30POB
ITpamep 1

KoHctpykuma TpaHcgopmaTtopa kiacca I

1 7
T /_.
3
2
X »
@ Yhune
i) cepaeuHMK, MOACOEMHEHHEI K KOPIyCYy ii) cepaeUHHK, M3OIMPOBAaHHLIA OT KOpIyca
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TIpumep 2

Koncrpykuusa tpanchopmMaropa kiaacea I ¢ 3a3eMIeHHBIM METALTMUECKUM KPAHOM

* X

()
1)
®

* Ina  pasneNnuTeNbHbIX
CM. yacTh 2, pasa. 1, m. 8.2
** JInd crauMOHApHBIX TpaHC(GOPMATOPOB, KpoMe
pazaenuTenbHbixX, 4b 1 1a He H3MEpHIOT.

TpaHcGHOPMaTOPOB

TIpumep 3

Koncetpykunsa tpanchopmaropa kiacca II ¢ Merammmyeckoi 060104K0i

i) ceplevHUK, MOAKMIONEHHEI K KOPITYCY

3

ii) cepAevHVK, H30JIMPOBAHHEIM OT KOpITyca

IIpumep 4

Koncerpykuunga tpaHchopmaTopa knacca 11 ¢ o6osoukoit U3 n30MMpoBaHHOIO MaTepraa

v oss

Py -

AR R RABR R LCAWY

LAY

=

J

1 — mepeuiHas 1; 2 — nepBuuHas 2; 3 — propuuHas 1; 4 — Bropuu-
Had 2; 5 — cepaeuHuK; 6 — 3KpaH

IIpuMmMeuanne —Yucna B Kpyxkkax o0O3HAYAIOT COOTBETCTBYIOILME MYHKTHI Ta6muubl 15. Moryr ObrTh
TIPIMEHEHEI IPYTHe CHUCTeMBI KOHCTPYKLUHMH W CXeMBI.
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YACTbD 11 JOIIOJHUTEJBbHBIE TPEBOBAHUA K PA3AEJIUTEIBHBIM
TPAHCOOPMATOPAM

Yacts I conepXuT IOMOTHUTENbHEIE TPEOOBAHUS, TIPENbIBISEMBIE K pa3/lelUTeNbHBIM TpaHcdop-
MaTopaMm, U JI0JDKHA MPUMEHATLCS COBMECTHO ¢ | YyacTbio HacTOSIIIEero craHaapTa.

Yacts II cocrout u3 creayoumx rias:

I'maBa 1 TpanchopmaTopsl pa3ienuTe/bHBIE OGIIEr0 Ha3HAYEHU, TPAaHCHOPMATOPHI I IJIEKTPO-
OpUTB U OJIOKOB IMMUTAHUS DIEKTPOOPUTB.

I'naBa 2 HaxoaUTCA Ha PACCMOTPEHUH.

Hacrosias yacts Il ycraHaBnmuBaeT HOpMBL, TIPaBUIA U METOIBI UCIIBITAHNI, KOTOPBIE JIOIIOIHIIOT,
U3MEHSIOT WIM UCKIIOUAIOT COOTBETCTBYIOLIUE Pa3/iebl WIM IMyHKTHI yacTu I.

HowMmepa IyHKTOB WK uepTexXeil, KOTOPBIE TOTMOJIHAIOT IMYHKTEL U YepTeXu yacTu I, HaumHaloTes ¢
HoMepa 101, mpunoxenue Bmouaer Homep yactu I, pasnena (1, 2 u 1.1.) u GyKBY B a1haBUTHOM IMOPSI/IKE
(A, Bur.n.).

I'naBa 1 Pa3gemmrennhbie TpancdopMaTOpPhI 00LIET0 HA3HAYECHHS, TPAHC(HOPMATOPHI
IUIS1 3NEKTPOOPUTB W OJIOKOB MATAHHS JJEKTPOOPHTB

100xacTy NnpUMeHeHHUS

O6nacTb mpuMeHeHUsT — 1o | yacTu HacTosAIIEro CcTaHaapTa.

2 OnpenejeHns

OmpeneneHuss — 1o | yacTH HACTOSIIETO CTAHIAPTA CO CICAYIOIIMMHU JOIIOTHEHUAMHU.

2.101 TpancdopmaTtop 1isi 3JIeKTPOOPHTB — STO Pa3IeTUTENbHEIN TpaHchopMAaTOp JUTSE CTALIMOHAPHOT
YCTaHOBKM U € OI'PAHUYEHHOI BBIXOJHOU MOILIHOCTbLIO, MMPeIHA3HAYEHHBII /IS TIMTaHUSI OJIHOBPEMEHHO
OJIHOM 3JIEKTPOOPUTBEI WIK MOJI00HOTO SEKTponpudopa.

2.102 BJoK mATaHASA 3JeKTPOOPATB — 3TO TpaHCHOPMATOP WIS MUTAHUSA MEKTPOOPUTB, NOMONTHEH-
HBI OJJHOM WJIM HECKOJbKUMM PO3ETKAMM, MMO3BOJNSIOLIMMU UCIOIb30BaTh OJIHOBPEMEHHO TOJbKO OIHY
BIJIKY.

300mue TpeGoBaHUA

O61ue TpeboBaHUSA — MO 1 YaCTH HACTOALIErO CTAHJIAPTA.

4 O0mue yciHoBHA HCOBITAHMH

O01Me ycoBUA UCHBITAHUI — MO | yacTU HacTosIIErO CTaHIapTa.

S HoMAHAJABHBIE BEeJHYHHBI

HoMmuHanbHBIE BeMUYHHBI — MO | yacTH HacTOSMIIEro CTaHAapTa co CJeAyIOIMMUI JOTIOTHEHUSIMU.

5.1 HoMuHanbHOE BTOPUYHOE HANPSDKEHUE HE JIOJDKHO MpeBblaTh 250 B mepemMeHHOro ToKa JuIst
TMIePEHOCHBIX ONHOMA3HBIX TpaHchOPMATOPOB, TPAHCHOPMATOPOB TS SJIEKTPOOPUTB U GIOKOB MUTAHUS
anekTpooputs u 1000 B mepeMeHHOro ToKa Ui Ipyrux TpaHchopMaTopoB.

IIpuMeuanune — OpHAKO MAKCUMAJIbHOE 3HAUEHHE CJiejlyeT BbIOpaTb B COOTBETCTBUH C HALIMOHAJIbHBIMH
IIpaBWJIaMHu 3JIeKTp00H3.6)KeHI/ISI.

IIpenmouTuTeNbHBIE 3HAYCHUS:

110 u 220 B mst mepeHOCHBIX OAHOMA3HBIX TPAHCHOPMATOPOB;

72, 110, 220, 380, 415, 440 u 660 B jura 1pyrux TpaHchopMaTopoB.

IIpuMmeuanue — Crnenyer uMeTh B BUiy pelienne Texunueckoro komutera § MOK, kacaiouieeca HoMu-
HaIbHBIX HampsokeHwit (cM. TOCT 29322).

IIpeamoyTuTeNHLHBIMU 3HAYEHUSIMA HOMUHAJILHOTO BTOPHYHOTO HAMPSXeHUA Ut TpaHchopMaTopoB
IJIS 3NIEKTPOOPUTB U OJIOKOB MUTAHMS DJICKTpoOpuTB aBismiores: 220—240 u 110—130 B.

5.2 HoMuHambHas BBIXOJHAS MOITHOCTh HE JOJDKHA MpPeBhIlaTh 25 KB-A s onHOoda3HBIX TpaHCc-
dopMmatopoB u 40 kB-A g MHOrodasHbeIX TpaHcHOpMaTopoB.

IIpennoyturenbHble 3HAYEHUSI HOMUHANIBHOU BBIXO/THOW MOLLIHOCTH:

- 111 onHodasHbIX Tpancdopmaropos: 25, 40, 63, 100, 160, 250, 400, 630, 1000, 1600, 2500, 4000,
6300 B-A; 10, 16 u 25 kB-A;

55



Tr'OCT 30030—93

- st MHOorodasHbx Tpanchopmaropos: 630, 1000, 1600, 2500, 4000, 6300 B-A; 10, 16, 25 u 40 kB-A.

HoMuHanbHasi BBIXOJHAS MOIHOCTb TpaHCHOPMATOPOB I INEKTPOOPUTB U OJIOKOB MUTAHUS
3JIEKTPOOPUTB 1I0JKHA OBbITh HEe MeHee 20 B-A u He Gonee 50 B-A.

5.3 HoMuHaJbHOE BXO/IHOE HAMpSKeHUE GJOKOB MUTAHUS IJIEKTPOOPUTB HE JOJKHO MPEBBI-
martb 250 B.

Coomeemcmeue mpebosanusm 5.1—5.3 nposepsarom ocmompom Mapruposku.

6 Knaccndpuganumsa
Knaccudbukanus — o I yact HacTosIero craHjaapra.
7 MapkupoBkKa

MapkupoBka — 1o | yacTi HaCTOSAIIErO CTaHIapTa CO CIENYIOIMMMU JTOMOTHEHUSIMU.

7.1 JlomonHEHUE K IMYHKTY

TpaHchOpMATOPEI IS SMEKTPOGPUTB U OJIOKOB MUTAHUS 3JIEKTPOOPUTB NOXHBI UMETh COOTBETCT-
BylOIIMiA cUMBOJI. PaznenurenbHBIe TpaHcOpMaTophl OOIEro Ha3HAYEHUS MOTYT MMETh MAapKHUPOBKY
CHMBOJIa, YKA3bIBAIOIETO MX IMEKTPUIECKYIO (hYHKIIHIO.

TIpumeuanue — PekoMeH/lyeTcs Ha pa3/ieIUTeNbHBIX TpaHchopMaTopax oblLero Ha3HaueHHS MapKHPOBATh

MX SJIEKTPHUYECKYI0 (DYHKUMIO JUIS TOro, 4YTOObI OTIHYUTL MX OT 0e30MaCHBIX pa3iesINTeNIbHbIX TpaHcGOpMATOpoOB
00I1Iero Ha3HAYEeHN .

7.7 NomonHeHUe K MyHKTY
B Grokax muraHus 37eKTpoOpUTB, CHAOXKEHHBIX OJHOIIOIIOCHBIM BBIKJTIOYATEEM, BBIBO/, ITOACOEIH-
HSIEMBIIT K BBIKJIIOUATENO, JOJDKEH OBITh SICHO Pa3IMuMM.

7.9 JlomomHEHUE K IMyHKTY
JonomHuTeNbHO IS TpaHCGHOPMATOPOB IS DIEKTPOOPUTB U GIOKOB ITUTAHUSA SJIEKTPOOPUTB 10JIKEH

TIPUMEHSATHCS CIIEYIOLIMI CUMBOIL [F [

7.11 JJomonHeHUE K MYHKTY O\

B Gnoxax mutaHUS 3JIEKTPOOPUTB MAPKUPOBKA HOMHHAJBLHOIO(BIX) BTOPHMYHOTO(BIX) HAaIpsXe-
HUSA(Mil) U CUMBOJIA JUTS OJIOKOB IUTAHUS 3NEKTPOOPUTB U TPaHCHOPMATOPOB IS 3MEKTPOOPUTB N10JDKHA
HAHOCHUTLCS HA MEPEIHION0 YacTh 060J0YKH TaK, YTOOBI OHA ObUIa BUJIHA, KOIJ/IA OJIOK YCTAHOBJIEH KaK MpU
HOpPMaJIbHOIT paboTe.

Ecnu 6510K muTaHUA 371eKTPOGPUTB paCCUMTAH HA pa3IMyHbie BTOPUYHBIE HAMPSIKEHUS, TO BHIOpaH-
HO€ BTOPUYHOE HAIPSKEHUE J0DKHO OBITh SCHO Pa3UuyUMBIM.

8§ 3amnTa OT MOpPaXeHHN BJIEKTPHYECKHM TOKOM

3aiuTa oT IMOpaXeHUs NEKTPUUECKUM TOKOM — 10 | yacTu HacTosIIero craHiapra co CAeayomuM
JIOTIOTHEHUEM.

8.2 JlomosHEHUE K IyHKTY

JomxHa ObITh OOecIleyeHa IBOMHAS WIM YCIJIEHHAS M30JISLUS MEXJY BTOPMYHBIMU LIEMAMH U
KOPITYCOM M M€y BTOPUYHBIMU LIETIIMU U LIETbIO 3ALIUTHOTO 3a3eMJICHUS, €CIM OHA UMEETCS.

9 PeryinpoBaHHEe HANMPAXKEHHS NHTAHHSA

PerynupoBanne HampsKeHUS MUTaHUS — 1o | yacTu HacToslIIero craHaapTa.

10 BroprnuyHoe HanmpsskKeHHe H BTOPHYHBINH TOK MOJ HATPY3KOil
BropuuHoe HampsXeHUe U BTOPUYHBIM TOK IO/l Harpy3koif — mo | yacTu HACTOSIIIETO CTaHaapTa.
11 BropuyHnoe HanpsikeHHe XO0JOCTOro Xxoxaa

BropuuHoe HampsckeHUe XOJIOCTOTO XoJa — Mo | yacTu HACTOSIIero CTaHaapTa CO CIEAYIOIIMMU
JIOTIOJTHEHUSAMMU.

11.1 BropuuHo€ HaMpsKEHUE MIPU XOJIOCTOM XO/I€ HE JIoJLKHO TpeBbiiath 1000 B mepeMeHHOro TOKa
wm 1000 V2 B mymbcupyioliero MOCTOSHHOTO TOKA, JaXe ecld He3aBUCHMbIE BTOPHYHBIE OGMOTKH,
TpenHa3HAYEeHHEIE JJI ITOCIEI0BaTEe/IbHOIO COEAUHEHUS, COeIMHEHBI TIOCIIe/I0BaTeNLHO.

11.2 He n0mxHO OBITh 3HAYUTETHHOM Pa3HULILI MEXIY BTOPUYHBIMU HATIPSCKEHUSAMU TIPU XOTOCTOM
X0JIe U TIPU HOMUHAJILHOUN BBIXOHON MOIIHOCTH.
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Coomeemcmeue mpebosarusm 11.1 u 11.2 nposepsiom usmepenuem mopu4H020 HANPANCEHUS X0AOCMO20
Xx00a npu memnepanmype oKpyxcaroueli cpedst, K020a mpancgopmamop nooKAO4eH K HOMUHANLHOMY Hanpsice-
HUI0 NUMAHUA NPU HOMUHAABHOU Yacmome.

Paznocme mexncdy usmepeHHbIM 3HAUEHUEM U BMOPUMHBIM HANPANCEHUEM, UIMEPEHHbIM NPU UCHbIMAHUU
no pasdeny 10, evipaxceHHas 6 NPoueHmMax OMHOCUMENbHO GMOPO20 HANPAXCEHUsl, He OO0ANCHA Npesblulamo
3Havenus, ykasannozo 8 mabauye I1. 1a.

Bmopuunoe nanpscenue x010cmozo x00a 0431 MparcGhopmamopog 0as neKmpodpume u 610K06 NUMAnU
2neKmpobpume He 00axcHO npesviiams 275 B.

Tao6awuuna Il.1a — BropuuHbie HANPSDKEHUA NPH XOJIOCTOM XOj€ M IIPH HOMUHAJILHOMN
BBIXO1HOI MOLLIHOCTH

Pa3HocTb MexXily BTOPHYHBIMM HANPSDKEHUSIMA
Twm TparcdopMmaropa MPH XOJIOCTOM XO/€ M MPH HOMHHAJIbHOM
BBIXOAHOI MOLHOCTH, %
Jlo 63 B-A Bxiiou. 20
CB. 63 « 250BA « 15
« 250 « 630 BA « 10
« 630 BA 5

12 HanpsxeHnHne KOPOTKOro 3aMbIKaHHSA

HanpsckeHue KopoTKoro 3aMblKaHHS — ITo | yacTH HacTOsILEro cTaHaapTa.

13 Harpes

Harpes — mo I yacTu HacrosIIero craHAapTa €O CAEAYIOLIUM JAOTOTHEHUEM.

13.2 JlommonHeHUE K MyHKTY

broku muTaHus SMEKTPOOPUTB ISl CKPBITOIO MOHTAXKA YCTaHABIUBAIOT HA FOPU30HTANLHOM ITOBEPX-
HOCTH COOTBETCTBYIOLLIMX MOHTAXHBIX KOPOOOK CKPHITOro TUIA M3 U30JISILIMOHHOTO MaTepUaia TaK, YTOOBI
JIMLIEBAsi CTOPOHA C PO3ETKOI HAXOJAWIACh B BEPTUKAJILHOM IUIOCKOCTH. JIJIsT UCMBITaHUS KOPOOKY Ha OMopy
HE YCTaHAaBIMBAIOT.

14 KopoTKoe 3aMBIKAHHE H 3AIHTA OT MEPErpy3Km

KopoTtkoe 3aMBIKaHNe U 3alIIUTa OT Meperpy3kd — Mo I yacTH HacTosIIero CTaHIapTa co CIeAYIOLUM
JIOTIOJTHEHUEM.

14.1 HdomonHeHNEe K MyHKTY

TpanchopMaTOpEl LI SIEKTPOOPUTB U GJIOKOB MUTAHUS SJICKTPOOPHUTB NOXKHBI OBITh 0€3YCIOBHO
WIH YCIOBHO CTOMKHMMU K KOPOTKUM 3aMBIKAHHUSAM; OHU HE JIOJDKHBI CO/IEPXaThb MpeloXpaHUTeNel.

15 MexaHHYecKasd NPOYHOCTH

MexaHunueckas IpOUHOCTh — Mo | yacTH HACTOSIIIEro CTAH/IAPTA CO CIEAYIOLIMMU J1OTIOTHEHUSAMU.

15.1 [domonHeHNUe K MyHKTY

Coomeemcmaue mpe606aHUAM MeXAHUYecKOol npouHocmu 610K08 RUMAHUA 04 3AeKmpobpume nposepsi-
fom ucneimarnuem no 15.101.

15.101 baoxu numanus 3aexmpobpume nodeepzaron yoapam ¢ ROMOUBbI0 MAAMHUKOB020 MOAOMKA, KAK
YKa3ano Husice.

15.101.1 Ydape: no obpazyy Hanocam ¢ NOMOWBIO UCHBIMAMEABHO20 YOapHO20 YCMPOUCMEa ¢ MAAMHUKOM,
noxasannoeo Ha pucyukax 9 u 10.

Tonoexa yoaproeo snemenma umeem noaycgepuyueckyio gopmy paduycom 10 mm, useomoeénrena u3
noauamuda, umeruezo meepdocmo no Poxeeany PI100. Yoapuuii snemenm umeem maccy (150+1) e,
JHCecmKo 3aKpenier 8 HUNCHeM KOHUe CMAaabHoU mpyOKu, HapyxcHoli duamemp komopoli paeen 9 mm, a
moawuna cmenku — 0,5 mm. Oce nosopoma ee 6epxnezo KOHYA YCMAHOBAEHA MAKUM 06pasom, ymo mpy6ka
OMKAOHAEMCS MONBKO 6 8epmuKanvroli naockocmu. Oce yenmpa epauerus Ha (1000+ 1) mm eviiue ocu yoaprozo
3nemenma.
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IIpu onpedenenuu meepoocmu noAUaMUOAa 20108KU YOAPHO20 nemeHma no Poxegeary doaxchbt cobaodame-
ca credyroujie ycaoeus:

OUaMemp WAPUKA . . . . . . i (12,7000+0,0025) mm
HAYAABHAA HACPY3KA. . . . o ot ee e e e (100+2) H
NEPEEPYKA . . o oo et e (500+2,5) H

Koncmpyxyus ycmpoiicmeéa makosea, 4mo 011 yoepicanus mpyoxu 6 20pU30HMAaLbHOM NOLONCEHUU HYHCHO
npUAOCUMs K HPOHMANLHOU NA0CcKocmu YOapHo20 daemenma cuay om 1,9 do 2,0 H.

Zhsa mpancgopmamopos, kpome mpancgopmamopos 04 CKpbimoeo MOHmMaxica, oopasey, Kpensam K Aucmy
ganepsl, KOMOpbILi cEOUMU KPAAMU CBEPXY U CHU3Y 3aKpenisemcs 6 depicamene, NOKA3aHHoM Ha pucynke 11.
Dmom Oepycamens uzeomoener u3 cmaau uau 4yeyHa u umeem maccy (10£1) ke. Ezo ycmanaeausaiom ¢
JcecmKoll pame ¢ nomowbro waprupos. Pamy kpenam k npounoii kupnuuroll, 6emonnotl uii no0o6HOL cmere.

Jlhsa mpancgopmamopoe ckpoimozo muna obpasey, yCMAaHABAUGAIOM 8 2AyX0e OmeEepcHie MOHMANICHO20
610Ka, U320MOBAEHHO20 U3 2paba uiu no0o6HO20 Mamepuana, KaxK nOKA3aHo Ha pucykke 12. Monmaxcuwiii 610k
npukaeusarom K Aucmy @auepol, 3aKpenteHHOMY 6 depicamene.

Ecau 6a0x uzeomoenen u3z depesa, mo HanpasaeHue 8010KOH 0epega 00ANCHO Obinb NEePneHOUKYAAPHBIM K
Hanpagaenuro yoapa.

Obopydoeanue cKpbinozo muna ¢ UHMOBHIM KpenaeHueM 3aKpeniaiom GUHMAaML K NpOYWUHAM, YMOn-
JIeHHBIM 8 MOHMANCHOM GA0Ke; 060py008aHUe CKPbIMO20 MUNA C KPEeNedCHuIMU WURAMU Kpensam Henocpeocni-
8€HHO K OAOKY C NOMOWBI0 WUNOG.

Masmuukoeoe yoaproe ucnsimamensHoe YCMpoLCmeo umeem maxyr KOHCMPYKYUI0, 4mo:

- o6pasely MOJCHO pazmecmums MAaKuM 06pasom, 4mobsl MOUKa NPUNONCEHUSA yO0apa Nexcara 6 eepmu-
KQAbHOU NAOCKOCHIU, NPOX00sieli Yepe3 0Cb UeHmMpa 8pawjenust MasmHuKa,

- 06paset; MOJNCHO 08UAMb 20PU3OHMANBLHO U NOBOPAYUBAMb 80KPYe OCU, NePNEHOUKYAAPHOU K NOBEPXHOC-
mu ghanepol;

- hanepy MoxcHO 8pauiamo 80Kpye 8ePMUKANLHOL OCU.

Obpazey, ycmanaeausarom Ha paunepe Kax npu HOPMAAbHOU pabome markum o06pazom, 4mobv mouxa
NPUAOICEHUA YOapa Aexcand 6 8epmuKanbHol NA0CKOCmU, NPOXo0sauell Yepe3 0Cb YeHmpa 6palyeHiis MasmHuKa.

Ileped nanecenuem yoapoe Kpenecrvle 6UHMbL OCHOBAHULL, KpbliteK U nOOOOHLIX yacmell 3amazuearom,
NpUKAAOIBAS KPYMAWUG MOMEHM, PaBHbL %[y 3HaYeHul, YKa3aHHbIX 8 matauye 14.

Jonycxaemcs, umoGei yoapHuiii 3nemenm nadan ¢ 8vicombt, pasHotli moii, komopas ykazana ¢ mabauye 11.1b.

Taonuua II.Ib — 3HaueHus cuibl ynapos

Bricota maneHus1, cM
HcnbiTyeMbie uacTi +0Hl ’ Dueprusi, Ix
=Y

Haxknaaxku TpaHchopMaTopoB,
YCTAHABIMBAaeMbIX BIOTAi1 H 4acTH,
YTOIUIEHHBIE HA MIyOMHY He MeHee 4eM Ha !/,

HauGoblIero pa3Mmepa 4acTH,
yCTaHABJIHBAaeMO BIOTai 10 =~ 0,2
06on04KH 15 ~ 0,3

MpuMmeuaHue — YKasaHHas NPUGIH3UTENbHAA SHEPrUsl MPEICTABISAET COGOIl MOTEHLHAABHYIO YHEPIUIO
MAasITHHKA TePeil ero MycKOM.

Buvicoma nadenus — smo paccmosnue no eepmuxanu Mexcoy noAoNCeHUeM KOHMPOALHOL MoYKU, Ko2oa
0C8060C0arOm MAMHUK, U ROAONCEHUEM ee 8 MOMeRm yoapa. KoHmpoavHyo mouKy ommeuaronm Ha ROGepXHOCMU
YOapHo2o 3nemeHma @ Mechme, 20e AUHUA, NPOXOOAWAs Yepe3 MOUKY NepeceveHus OCU CMAAbHOU MmpyoKu
MasAMHUKQ C 0CbI0 YOapHO20 21eMeHma NepneHOuUKyAapHa K N10CKocmu, npoxodauell uepe3 obe ocu, nepecexaem
3Ny NOBEPXHOCb.

Teopemuuecku KonmpoavHoli moukoi doaxcen Goims yenmp maxcecmu yoapHo2o nemenma. Ilockoavko
€20 mpyoHo onpedeaumbs, KOHMPOALHYIO MOYKY 6bi0Upaion, KAK YKA3aHO ebvllle.

15.101.2 Tpancgpopmamops: nodeepearom decamu yoapam, KOmopbvle pasHOMePHO pacnpedeasiom no o6pasuyy.

ITamb yoapoe Hanocam caedyowum o6pazom:

Ha mpancgopmamopax ¢ CKpuimoil yCmanoeKoli — 00ur yoap no yeHmpy, no 0OHOMY yoapy no kaucoomy
Kpaio nogepxHocmu Hao yeayOnenuem @ 6a0ke u ocmasuiuecs 08a yoapa HAHOCAM NPUOAUUMEALHO HOCPeduHe
Mexncdy npedvidyuumu yoapamu. Ilpu smom oGpasey nepedeucaiom é 20pu30HMANLHOL NAOCKOCHIU;
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Ha dpyaux mpancopmamopax — 00UH yoap HAHOCIM RO YeHMPY, N0 0OHOMY YOapy ¢ Kaxncooil CopoHsl
obpasya nocae moeo, Kax OH Obli NOGEPHYM B0KpYe 8ePMUKAALHOU OCU, HACKOABKO MO GblA0 803MOICHO,
HO He Gonee uem na 60°, a ocmanvHble 08a yoapa — NpubAUUMENdbHO nocepedure Mmexcdy npedvioyuyumu
yoapamu.

Ocmainvrble yoapsl HAHOCAM MAKUM Hce 06pa3om nocie mozo, kak obpasey, nosepuym Ha 90° eokpye e2o
ocu, nepneHOuKyaapHoli K ganepe.

Ecau mpancgpopmamop cnabxncer kabenvHoiMu 6600amu, mo o6pasey; YCMaHAGAUBAIOM MAKUM 00pa3oM,
umobel 06a pada yoapoe npoxodunu Kak MONCHO Oauice K SMUm 6600aM U C PAGHBIMU NPOMENCYMKAMU.

15.101.3 IIocae ucnoeimanus obpazey He oadcer umems HUKAKUX NOBPeXcOeHUll 8 npederax mpeboeanuli
Hacmoaweeo cmandapma. B wacmuocmu, mokoeedywjue wacmu He 00ANCHbL CMAMb OOCIMYNHbIMU.

IMIpuMeuaHusg

1 PaspyiueHuie kpacku, HeGOJbIIe BMSATHHBI, KOTOPblE He CHIDKAIOT MYTH YTE€UKH WIH BO3IyIIHELIE 3a30PbL
HMXKe YKa3aHHBIX B pa3iesne 25, ¥ HeGoblle U3bsSHbI, KOTOPbIe He BIMAIOT HEOJIaronpyATHO Ha 3alHUTY OT IOPaXeHHs
SJIEKTPHYECKHM TOKOM YITH OT BJIATH, He SBISIOTCS GPAKOBOYHBIM MPH3HAKOM.

2 TpeuHbl, He BHAVMMEBIE HEBOOPYXXEHHBIM IJIA30M, ¥ TPEILMHBI HA TIOBEPXHOCTH TpeCcC-U3Ae/Mil ¢ apMHpO-
BaHHBIM BOJIOKHOM H T.II. TAKXKE HE SBISIOTCA OPaKOBOUHBIM IIPHU3HAKOM.

16 BaarocTtoikocTh

BnaroctoiikocTh — 1o I yacTi HacToOAIIEro CTaHAapTA.

17 ConpoTHB/ieHHEe H3O0JSNHAHN H 3JEKTPHYECKAsi MPOYHOCTD

ConpoTHBIEHHE U30JISIIIMHA U IJIEKTpUIECKas MPOYHOCTh — 1o | yacTu HACTOSALLIErO cTaHAapTa.

18 KoHcTpyKuUHA

KoncTpykiust — mo | yacTh HACTOAIIEro CTaHAAPTa CO CIEAYIOIIUMHM JOTIOTHEHUAMU.

18.12 HomonHeHMNE K IMyHKTY

TpanchopmaTopsl /Ut 3JIeKTPOOPUTB U GIOKOB MUTAHUSA BJIEKTPOGPUTB JOJKHBI MMETh CTEIleHb
3a1uTel BEIIE IPX0.

18.101 MoHTaxXHEIe KOPOOKH TpaHCHOPMATOPOB AJIS IEKTPOOPUTB WIK GJIOKOB IMIUTAHUS SJIEKTPO-
OpUTB IJISI CKPBITOIO MOHTaXa JOJIXKHBI UMETb BXOJ UIA CO€AMHUTENLHOIO MPOBOjIA.

Coomeemcmaue npogepsaiom oCMOmpoM.

18.102 BropuyHble OGMOTKHU HE JOJIKHEI OBITh COEIUHEHEI C KOPITYCOM TpaHCchopMaTopa.

Coomeemcmaue npogepsiom 0CMOMPOM U UCNBIMAHUAMU Ho pasdeny 17.

18.103 JIyis mepeHOCHBIX pa3e/UTeNbHBIX TPaHC(OPMAaTOPOB, CHAGXKEHHBIX HECKOJbKMMU BTOPHY-
HEIMU OOMOTKaMU, BTOPUYHBIE OOMOTKHU JOKHBI OBITh OTJAENIEHBI APYT OT Apyra U Kaxaas U3 HUX J0JDKHA
OBITh COEIMHEHA C OJHOM €if COOTBETCTBYIOLIEH PO3ETKOIL.

Coomeemcmaue npogepsom 0CMOMpoM.

18.104 bnoku muTaHUS BIEKTPOOPUTB JOJKHEI OBITb CHAOXEHBI LITETICENLHEBIMU PO3eTKAMU BO
BTOpUYHOI 1ierH. [Ipu 3TOM 10J3KHAa OBITh UCKIIOY€HA BO3BMOXHOCThH BCTABUTh OJHOBPEMEHHO HECKOJIb-
KO BIJIOK.

Coomeemcmaue npogepsiom oCMOmMpoMm.

18.105 PazgenurenbHbIE TpaHCHOPMATOPHL JOKHEI OBITh CKOHCTPYHPOBAHEI TAKUM 00pa3oM, YTOOKI
3aMeHa OrpPaHUYUTENST TeMIEPaTyphl, HE MMEIOIIEro ITOBTOPHOIO aBTOMATMYECKOrO BKIIIOUeHUs, 0e3
ITOMOLIY MHCTPYMEHTA ObUla HEBO3MOXHA, KOIJa TOKOBEYLIUE YaCTH BTOPUYHBIX lIETedl W TIepBUYHOM
LETH JOCTYIIHBI IIPYU 3aMeHe.

Coomeemcmeue npogepsiom 0CMOMPOM U UCNbIMAHUEM BPYUHYIO.

19 KoMniaeKTyommue H3geaus

Komrmexrytomue usnenust — 1mo 1 yacTu HACTOSIIEro CTaHIapTa Co CAeIYIOLUIUMU J10TMOJTHEHUSMM.
19.2 JlomonHeHUe K MyHKTY
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BeikmiouaTenu, ycTaHaBIMBaeMbie B TpaHchopMaTopax He o0s3aTeIbHO JA0JIKHBI OBITh BBIKJIIOUATE-
JIAMU JUTSL YacTOTO CpabdaThIBaHUS.

TpanchopMaTopsl [T SIEKTPOOPUTB M OJIOKOB MUTAHHUA 3IEKTPOOPUTB MOTYT OBITh CHAOXEHBI
MEPEeKITIoYaTeNIeM JMana30Ha HOMUHAJIbHBIX BTOPUYUHBIX HATIPSKEHUI M OJHOIIOMIOCHBIM BBIKITIOUATEIEM
B MEPBUYHONI 1IeMU. BTU MEPEKIIOUATENM MOTYT OBITb CKOHCTPYUPOBAHEI C MHKPO3a30POM.

Coomeemcmeue npoeepsom ocmompom.

19.3 HNomonHeHWe K MyHKTY

Tam, rae 5T0 BO3MOXHO, LITENCEIbHBIE PO3ETKU BO BTOPMYHBIX LEMSX TPpaHCGHOPMATOPOB JOJKHEL
cootBercTBoBaTh TpeboBauuam I'OCT 29146.1 u TOCT 29146.2.

IItencenbHBIE pO3ETKU BO BTOPUYHBIX 11ETSIX GJIOKOB ITMTAHUS 3JIEKTPOOPHUTB OKHBI Y/IOBJIETBOPSThH
TpeOGOBaHUAM, U3JIOXEHHBIM B ipwioxenuu I1.IA 3Toit yacTu.

Coomeemcmeue npogepsaiom ocmMompom U UCHBIMAHUEM BPYUHYIO.

19.5 JlomomHeHUE K MYHKTY

TpancdopMaTopsl ISl SAEKTPOOPUTB WM OJOKOB MUTAHUA NMEKTPOOPUTB MOTYT OBITH CHAOXEHBI
Pa3MBIKAIOIMMHI YCTPOMCTBAMH ITOBTOPHOTO aBTOMATHYECKOTO BKJIIOYEHHS.

20 BayTpenuss mpoBOAKa

BHyTpeHHss poBosika — 10 | yacTu HACTOSIIIEro CTaHAapTa.

21 lIpucoegnEeHHe K HCTOYHAKY NHTAHHSA H BHelIHHe THOKHe Kabeam
H MHYPH

IIpucoeuHeHe K MCTOYHMKY NUTAHUS M BHellUHMe rubkue kabenu u WHYypHl —mo I yactu
HACTOSAIIEro CTAHAAPTa CO CIEAYIOUIMMU JIOTTOTHEHUSAMH.

21.2 JlonojiHEHUE K MYHKTY

Brioku muTaHus 31€KTPOOPUTB JOKHBI OBITh CHaGXKeHBI WIH pPa3paboTaHbl ¢ YYETOM MPUMEHEHUS
HUX C MOHTaXHOU KopoOkoi. OHM JIOJKHBI OBITb CKOHCTPYMPOBAHBI TaKUM OOpa3oM, YTOOBI KOHIIBI
COEIMHUTENBHOIO MPOBO/JA MOXHO OBUIO MOJArOTOBUTb JJI MOAKIIOUEHHS MMOCJE YCTAHOBKM KOpOOKU Ha
MECTO, HO Iepea TeM, KakK OJI0K YCTaHABIUBAIOT B KOPOOKY.

Bbirok noymkeH OBITh CKOHCTPYUPOBAH U U3TOTOBJIEH TaK, YTOOHI IMPOBO/Ia MOXHO OBLIO CBOOOIHO BBOAUTb
B 3aKUMBI M YTOOBI BHYTPH KOPOOKH OBUTO 00€eCieueHO HE0OX0IMMOE TIPOCTPAHCTBO ITOCjIe YCTAHOBKU 0J10Ka,
HCKITIOYAIOLIEe BO3MOXHOCTb U3OMSIIMH ITPOBOIOB BXOAUTL B KOHTAKT C TOKOBEIYHIUMM YaCTAMU Pa3IMyHOI
TIOMIIPHOCTH WJTK C ABMDKYLUMMUCS YaCTAMU, HATIPUMEP, € OChIO TIOBOPOTHOTO BBIKITIOUATETIS.

21.4 JlomojgHEeHUE K IIyHKTY

CoenuHUTEIIBHBIE TIPOBOAA TpaHChOPMaTOpoB co cremeHblo 3auTsel IPX0 noyokHB! GBITL He Jierye,
yeM T'HOKue 11IHYPBl B OOBIYHOU MpouHoil pe3nHoBoit obomouke (Tuna ITPC nmo TOCT 7399) unu rubxue
IIHYPBI B 0OBIYHOI ITOMMBUHUIXIIOpUIHOI obomouke (tumel [IBC, ITBCII o T'OCT 7399).

CoenuHHUTeNbHEIE IIPOBOAA TPaHCGHOPMATOPOB CO CTEIeHbIO 3a1uThl, KpoMe IPX0, 101XHEI OBITH HE
JIlerye, 4eM LIHYpHl B OOBIYHOM MouxiiopipeHoBoit obomouke (tTuma ITPM mo TOCT 7399).

21.7 JomnomHeHUE K IyHKTY

JormyckatoTcsi BCe TUITBL KPETUTeHUiA.

22 3axuMbl AJS BHEMHNX NPOBOXOB

3axXuMBI 1JTST BHEIIIHUX IIPOBOJIOB — TIO | 4aCTH HACTOSILETO CTAHIAPTA CO CIEIYIOIINM JOTIOTHEHUEM.

22.11 JlononHeHUE K MYHKTY

Hns TparcdhopMaTopoB, MpeAHA3HAYEHHBIX IS JIEKTPOOPUTB U OJOKOB MUTAHUS SJIEKTPOOPUTB,
MOTYT IIPUMEHSTLCS BUHTOBBIE 3a3KUMBI HOMUHAJIbHBIX pa3MepOB, MPUBE/IeHHBIX B Tabnuile 11 B ckoOKax.

23 3aszemMaeHHne

3azemsieHre — 1o 1 YacTH HACTOSIIETO CTAHIAPTA CO CIACAYIOIINM JOIOIHEHUEM.

23.4 JlomonHEHUE K IMYHKTY

Po3eTKr BO BTOPUYHOI LIEIM MOTYT OBITh CHAOXKEHBI 3alIUTHBIMU KOHTAKTAMU, KOTOPEIE J1OJDKHBI
MOJKJTIOUAThCA K CETH BHIPABHUBAHMSA [TOTEHLMAIOB, €CJIM OHA MMEETCS.
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24 BuHTHI H coeMHEHMS
BUHTE 1 coeqUHEHUS — 110 | YacTH HACTOAIIEro craHIapTa.

25 IlyTu yTeykm TOKa, BO3IYIIHBIE 3230PBI H PACCTOSAHHSA MO H3OJISAIAH

IIytu yTeuku ToKa, BO3AYIIHBIE 3a30PBl M PACCTOSIHUS 110 M3OJSMLHMN — IO | YacTU HACTOAIIErO
cTaHjapra.

26 TemmoCTOHKOCTh, OTHECTOMKOCTD H CTOHKOCTH K 00PA30BAHMI0 TOKOBEIYIIMX MOCTHKOB

TemnocToiKocTh, OrHECTOMKOCTb M CTOHKOCTL K 06pa30BaHUIO TOKOBEAYIITUX MOCTUKOB — 1o | yactu
HACTOSAIIEro cTaHiapra.

27 CroiikocTh K KOPpPO3HA

CTOIKOCTb K KOppo3nu — I10 I yactu HacCTOAILIECIro craniapra.

HPHJIOXEHHE I1.1A
(o6s3amenvroe)

TPEBOBAHMA K CHHEHVAJTBHBIM PO3ETKAM JJI BJIOKOB IINTAHUA SJEKTPOBPUTB

IlItencenbHble PoO3eTKH 1A OJIOKOB NUTAHUS SIEKTPOOPUTB [1OJXKHBI COOTBETCTBOBATL TpPeGOBaAHUSIM
T'OCT 7396.1, auct Cla win 10IIyCKAaTh MCIIOIb30BAHUE OJHOTIO MM HECKOJLKUX TUTIOB BUJIOK, COOTBETCTBYIOIINX

TpeGoBanmam I'OCT 7396.1, npuHrMas Bo BHUMAaHKeE, YTO CJIEAYHOLINe MyHKTH YKA3aHHOIO CTaHIApTa HCKIIoua-
HOTCSL.

7 DTOT MyHKT HE MPUMEHSETCS.

8 KoHTakTHBIE MMIL3LI MOTYT HE COOTBETCTBOBATDH IITHIPAM BHJIOK, UMEIOLM HOMHHAJILHBINA auaMerp 4,8 MM.
B sTOM cilyuae MAaKCUMAJIbHbBIN JUAMETP BXOAHBIX OTBEPCTHH B KPHIIIKE JJOJDKEH OBITh paBeH 4,5 MM, H po3eTKAa A0JDKHA
IIOIXOIUTh K BHJIKAM CO INTBIPSMH, HMEIOIWIMMH HOMHHANBHBIH THaMeTp 4 MM.

9 Bropoii a63ai yactu I He mpuMeHAeTcd.

11 He npumensiercs.

12 He mpuMeHseTcs.

18 He nmpuMeHsieTcs.

19 He mpuMeHsertcs.

20 D10 HMcnbITaHHE MPOBOJAT 6€3 MPOIYCKAHHUA TOKA.
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YACTH III JOITOJIHUTEJBHBIE TPEBOBAHUA K BE3OITACHBIM PA3AEIUTEJIBHBIM
TPAHC®OPMATOPAM

B HacrosIeit yacTy puBeIeHBI JOTIOTHUTENLHEIE TPeOOBAHUS, TIPEIbIBIsIEMbIe K O630IaCHBIM pasJie-
JIUTETbHBIM TpaHchOopMaTopaM, KOTOPBIE TOJDKHBI TPUMEHSATHCS COBMECTHO C | 4acThio HACTOSIIIIEro CTaHAapTA.

Yacto 111 cocTouT U3 cieayoumx rias.

I'masa 1 BesomacHble pa3aenuTtebHble TpaHCchopMaTOpsl OOIIEr0 HA3HAYEHMS.

I'nasa 2 TpancdhopMaTopsl JISL UTPYILIEK.

I'masa 3 TpaHchopMaTOPHl A BNEKTPUUSCKUX 3BOHKOB.

I'nasa 4 TpaHcdhopmaTops! ST cBETHILHUKOB Kiacca 11l ¢ mammaMu HakanuBaHUS.

I'maBa 5 BesomacHbIie pa3ienuTeIbHBIE TPAaHCHOPMATOPEI [T MEIULMHCKUX TIPUOOPOB (HAXOAUTCS
Ha pacCMOTPEHUM).

Hacrosiiasg yacts 11l ycraHaBnuBaeT HOpMBI, MpaBUia U METO/IbI UCIIBITAHUI, KOTOPBIE JOTIONHSIOT,
M3MEHSIOT WJIH UCKITIOUAlOT COOTBETCTBYIOLINE Pa3/iebl WIM IyHKTHI yacT 1.

HoMepa myHKTOB WM YepTekeil, KOTOPBIE JOMOMHSIOT COOTBETCTBYIONIME IYHKTHI M Y€PTEXM YacTH 1,
HauuHaloTcsa ¢ HoMepa 101, mpumoxenue BkmioyaeT Homep uyactu 111, pasnena (1, 2 u T.1.) U OyKBY B
andaBuTHOM Topsiake (A, B u 1.1.).

I'nasa 1 Be3omacHbie pa3neimrebabie TPancOpMATOPHI 00IIEr0 HAZHAYECHHS

1 006aacTh NpAMEeHEeHHS

O6nacTb mpuMeHeHUs — Mo | yacTu HacTOAIIEro cTaHjiapTa.

2O0npeneneHus
Onpenenenus — o I yacTu HacTosIIEero cTaHaapTa.

300mue TpeGoBaHHSA

Oburue TpeGoBaHusa — 1o | yacTu HACTOMIIIEro cTaHaapTa.

4 O0mue ycAOBHS WCOBITAHHM

OO01111e ycIoBUA UCIIBITAHUIT — 1Mo 1 yacTu HacToslIero cTaHiapra.

5S HoMHHAJBbHBIE BeJHYHMHBI

HomunanbHble BeMMuMHbl — Mo | yacTu HacTosIero crajapra co ciaeIylolUMU JOTOTHEHUSIMMU.

5.1 HoMuHabHOE BTOPUYHOE HAMPSTDKEHUE HE JIOJKHO mpeBbiiath 50 B mepeMeHHOro Toka uiu
50 V2 B myJIbCHPYIOLIEro MOCTOSTHHOTO TOKA.

IpeamoutuTeNbHBIE 3HAYEHUS JJII BTOPMUHOIO HOMMHAJIbHOTO HampsckeHus:: 6, 12, 24 u 42 B
TepEMEHHOTO TOKA.

5.2 HoMuHajbHAs BBEIXOJAHAS MOIIHOCTh He NOJDKHA MpeBbliaTh 10 KB-A 1 ogHoMba3HBIX TpaHC-
¢opmaropos u 16 kB-A 11 MHOrogasHeIX TpaHCHOPMATOPOB.

IIpeanmouTuTeNnbHBIE 3HAUEHUS HOMUHANTBHOU BBIXOJHON MOILIHOCTHU:

- 1 ogHodasHeIX TpaHcgopmaropos: 25, 50, 63, 100, 160, 250, 400, 630, 1000, 1600, 2500, 4000,
6300, 10000 B-A;

- 1t MHorodasHbeIX TpaHcdopmaropos: 630, 1000, 1600, 2500, 4000, 6300, 10000 u 16000 B-A.

6 Knaccupuganms

Krnaccudukanusa — mo I yactu HacTosIIero craHaapra.

7 MapkupoBKa

MapkupoBka — 1o | yacTH HACTOAIIErO CTAaHIAPTA CO CIASAYIOIIUM JOMOTHEHUEM.

7.1 JlomonHeHUE K ITYHKTY

Be3omacHbIe pa3zaenuTeTbHBIC TPaHCHOPMATOPEI MOTYT JOTIOJTHUTEILHO MUMETh MAPKUPOBKY COOTBET-
CTBYIOILLETO CUMBOJIA.

IIpuMmeuanue — PekoMeHnyeTcd Ha 06e30TacHBIX pa3leuTeIbHBIX TpaHChopMaTopax oblLero Ha3HaueHUs

MapKHpOBaThb MX 3JIEKTPUUECKYI0 (YHKLHMIO /UIA TOTO, YTOObI OTIMUYKUTH MX OT PasleIuTeTbHBIX TpaHchOopMaTopoB
0611Iero Ha3HAUeHYS.
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8§ 3amHTa OT MOpPaXeHHA BJIEKTPHYECKHM TOKOM

3alura oT mopaxXeHus ANEKTPHYECCKUM TOKOM — IIO I yacTu Hacroslero cTa”Hjapra.

9 PeryJHpoOBaHHME HANPAKEHHUS NHTAHHA

PerynupoBaHue HaNpsKeHUs MMUTAHUA — Mo | 4acTH HACTOSILIEro CTaHIapTA.

10 Bropuuynoe HANMpAXEeHHEe H BTOPHYHBIAH TOK MOJ HATPY3KOM

BropuyHoe HaNpssKeHWEe W BTOPUYHEII TOK MoA Harpy3koii — no I yacTu Hacrosiiero craHjgapra.

11 Bropuynoe HanpsXeHHEe XO0JOCTOro xoaa

BTopuuHOe HANPSXEHUE XOJIOCTOro Xoaa — Mo I yacTH HacTOALIETO CTaHAApTa CO CIEAYIONIMMU
JOTIONTHEHUSIMHU.

11.1 BropruHO€ HaNpPSXEHUE XONOCTOrO X0/Ja HE NOMKHO MpeBbIllaTh 50 B mepeMeHHOTo TOKa Wi
50 V2 B myJIbCHpYIOIIEro IIOCTOSHHOTO TOKA, JaXe €C/IM HEe3aBUCHUMBIE BTOPHYHBIE OOMOTKU, KOTODBIE
MpeIHA3HAYEHBI IS TOCNEI0BAaTEbHOTO COCAMHEHUS, COCAMHEHBI MTOCIENIOBATEILHO.

11.2 He n0omxHO OBITh 3HAYUTENbHOM Pa3HULBI MEX1Y BTOPUYHBIMU HAMIPSTKEHUSIMU TIPU XOJIOCTOM
X0/le U HOMUHAJIbHOI BBIXOJIHON MOIIHOCTH.

Coomeemcmeue mpebosanuam 11.1 u 11.2 npoeeparom usmeperuem 6mMOPUMHOZO HANPANCEHUA NPU
X0A0CmoM X00e.

Pa3zrnocmo mexncoy uzmepenHsIM 6MOPUHHBIM HANPANCEHUEM X0AOCHIO020 X00a U GMOPUYHBIM HANPANCEHUEM,
U3MEPeHHbIM npu ucnvimanuu no pazo. 10, evipaxceHnas é npoyeHmax OMHOCUMENbHO NOCAEOHe20, He OONNCHA
npegvluiams 3Ha4eHus, yKkazannoeo ¢ mabauye I11.1a.

Ta6nuua IIl.1a — BropyuHbie HANIPsSCKEHHMA XOJIOCTOTO X01a MPH HOMHUHAJILHOM BBIXOIHOM MOIIHOCTH

Tun tpancdopMaTopa

PasHoCTb MeXX1y BTOPHUHBIMH
HAMPSIKEHUSIMH XOJIOCTOTO
X0/1a U HAIMpPSDKEHUEM TPH

HOMMHAJIbLHON MOLWLIHOCTH, %

Tun TpaHcdopmMaTopa

PasHocTh MeX/1y BTOpHUHBIMHA
HAIPSDKEHUAMHM XOJIOCTOTO
X0/a M HAMPSDKEHHUEM TIPH

HOMHHAJILHOM MolHOCTH, %

Tpanchopmaroprr, Gesyc- Jpyrue TpanchopMaTophI:
JIOBHO CTOMKYE K KOPOTKOMY 10 10 B-A BKITIOU. 100
SAMBIKAHITIO: .10 « 25BA  « 50
10 63 B-A Bkmiou. 100 « 25« 63BA « 20
cB. 63 « 630 BA « 50 « 63«250 BA « 15
« 630 BA 20 «250 « 630 BA « 10
« 630 BA 5

s mpancgopmamopoé c emopuunoii 06MomKoll, umerouieli Heckoabko OmeemeneHull, Ul ¢ HeCKOAbKUMU
GMOPUYHBIMU OOMOMKAMU, KOMOpPble He MAPKUPYIOMCS, GMOPUUHOe HANPANCEHUE XOA0CMO020 X004 U3Mepaiom
ons camozo 8b1COK020 Hanpajcerus peeyaupyiouiezo ycmpoiicmea.

12 HanpsAaXkeHHe KOPOTKOro 3aMbiKaHHA

HampsokeHue KOpOTKOTO 3aMBIKaHHUS — ITO | YacTH HACTOSIIEro CTaHaapTa.

13 Harpes

Harpe — 1o I yactu Hacrosiero craggapra.

14 KopoTKoe 3aMBIKAHHEe W 3aAIIHTA OT HEepPerpy3kKm

KopoTkoe 3aMBIKaHMe M 3allKTa OT [eperpy3ku — 1o I yacTu Hacrosliero cranaapra.

15 MexaHnnmyeckass NPOYHOCTH

MexaHuuyeckast IIPOYHOCTL — IO I yactu HaCTOAIIICIO CTanjapTra.
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16 BraroctToikocTh

Bnaroctoiikocts — no I yactu HaCTOALLICIo cTaHiapTa.

17 ConpoTruBneHHue H3O0NJILHH H 3JeKTpPHYECKAasi NPOYHOCTH

COI'[pOTI/[BJICHI/lC H30JIALHUU U SJIEKTPHUYECKAA MPOYHOCTb — ITO I yactu HacToOfALIEero craHaapra.

18 KoHcTpyKuUHA

KoHcTpykuust — mo I yactu Hacrosiero craHaapra.

19 KoMnJekTylomHe H3AETHS

KOMIUICKTYIO].LH/IC u3neausa — no I yactu HACTOALIECIo ctTaHjapra.

20 BHyTpeHHAd mMpoOBOAKaA

BHyTpeHHsd npoBojaka — mo | yacTu HACTOSILIEro CTaHAapTa.

21 [IpHcoelHHEeHHEe K HCTOYHHUKY NMUTAHHUSA M BHemHHe ruOKHe Kabeuan
H WHYPH

IIpucoenuHeHHe K UCTOYHMKY NHMTAHMA U BHElUIHHe THOKUe Kabenu W I1IHYpH — o [ wactu
HACTOSILIIEr0 CTAHAAPTA CO CICAYIOIIMMH JOTIONMHEHUSAMMU.

21.4 JlonmonHeHHEe K MYHKTY

CoeIUHUTEIbHEIE MTUTAOLINE TIPOBOJA TPAHCHOPMATOPOB cO creneHbio 3aluThl IPX0 10/XHBI OBITH
He Jlerye, yeM ruOKue HIHYPhl B OOBMHOI MPOYHOIL pe3ruHoBoit o6osouke (Tuma [TPC mo FOCT 7399) unu
ruOKue 1IHYPBI B OOBIYHOM MmoMUBMHWIDUIOpUIHOI obonouke (Tuma ITBCII mo T'OCT 7399).

CuioBbIe MUTAIOLIKME POBOJIA TPAaHCGHOPMATOPOB CO CTEIEHbIO 3aIUThL, KpoMe [PX0, 1oykHBI OBITH
HE JIerye, YeM IIHYpHI B OOBIYHOI MOMUXJIopoIpeHoBoit o6osouke (Tuma I[TPM mo T'OCT 7399).

21.7 JlomonHeHNe K IMyHKTY

JloImycKaoTcsa Bce TUIBI KpeTUIeH M.

22 3aXKHMB 1J59 BHEHMIHHX NPOBOJOB
3axXuMBI I BHELIHUX [IPOBOJOB — IO | 4acTH HACTOALLETO CTaHAAPTA.

23 3azeMaeHHe

3azemsieHre — 1o 1 yacTu HacTodlIero CTaHaapTa.

24 BUHTH H COCIMHEHHUSH

Bunter u coequHeHus — no I yactu HaCTOALCTO CTaHIAapTa.

25 IIyTH YyTEeYKH TOKA, BO3AYMHBIE 3230Pbl H PACCTOSAHHA NO H3OJNAUHH

Ilytu yreuku TOoKa, BO3AYIIHBIE 3a30pbl U PACCTOSIHUS MO HM30JSLUUU — o | yacTH HacTOsALUEro
cTaHJapTa.

26 Tenn10CcTOHKOCTh, OTHECTOMKOCTb H CTOMKOCTDh K 00pPa30BaHHIO
TOKOBEAYMHX MOCTHKOB

TermnocToKOCTh, OTHECTOMKOCTD M CTOMKOCTDb K 0GPa30BaAHMIO TOKOBEAYIIMX MOCTUKOB — 110 | yactu
HACTOSIIIEro CTaHAapTa.

27 CTOHKOCTDh K KOPpPO3HH

CTOIKOCTb K KOppo3uu — 1o | yacTu HACTOAILEro CTaHIapTa.
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I'nasa 2 TpancdopmaTopsl Ajisi HTPyIIEK

106aacTs NPEMEHEHHS

ObnacTb MpUMeHEeHUsT — Mo | 4acTH HAacTOSIIEero cTaHIapTa.

2 Onpenenenns

Ol'[peﬂeJIeHI/ISI — mo | yactu HACTOALIETO CTaHAApTa CO CICAYIOIIUM JOIMOJHCHUEM.
2.101 TpancdopmaTop s Mrpymek — 570 Oe30macHBI pa3ieuTeNbHBIA TpaHcdhopMaTop, TpeaHa-
3HAYEHHBII IS TUTAHUS UTPYIIEK, (DYHKIIMOHHPYIOIIMX MPU GE30IIaCHOM CBEPXHM3KOM HAIPSDKEHHH.

300mue TpeGoBanns

O6urue TpeboBaHust — 1o | yacTH HacToOSILErO CTaHIAPTA.

4 O0mHue YyCJHJOBHSA HCUBITAHHEM

OO61re ycoBUS UCIBITAHUN — 1Mo | yacTH HacTosIero craHaapra.

5 HoOMHHAJbHBIE BEJHYHHDI

HomuHanbHble BeTUYUHBI — 10 | yacTH HACTOSALLIETO CTAHAAPTA CO CIEAYIOIUMH JTOTOTHEHUSIMU.

5.1 HomuHaNbHOE BTOPHYHOE HAMpPSDKEHUE HE NOJIXHO IIpeBHIIaTh 24 B mepeMeHHOro ToKa MK
24 \2 B myIbCcHpYIOIIEro MOCTOSHHOTO TOKA.

5.2 HoMuHaybHas BBIXOJHAsI MOLIHOCTb He J0/CKHA mpeBbiaTh 200 B-A wmm 200 Br.

5.3 HoMuHambHOE [TEPBUYHOE HANPSDKEHUE He NOJIKHO MpeBbiliath 250 B.

6 Knaccudpurkanums

Kraccudukainus — mo | yactu HacTosero craHaapra.

7 MapkapoOBKaAa

MapkupoBka — 1o I YacTH HACTOALIETO CTAHAAPTA CO CHIEAYIONMMH JIOTIOTHEHUSIMH.

7.1 JlomonHEHUE K MYHKTY

TpanchopmaTopsl VIS UTPYLLIEK JOKHBI OBITH MIPOMAPKUPOBAHBI COOTBETCTBYIOIMM CHUMBOJIOM.
7.9 JlomonHEeHUE K IMyHKTY

Kpome Toro, Jurst TpaHchOpMaTOPOB I UTPYILIEK JOJDKEH MPUMEHSTHCI CUMBOJ lﬁl

8§ 3amuATa OT MOpPaXeHHS JJEeKTPHYECKHM TOKOM

3aiura oT MopaXeHUs SJEKTPUYECKUM TOKOM — o | yacTH HACTOsIIIEero cTaHiapTa co Cle/1yiouM
JOTIOJTHEHUEM.

8.1 JlonmomHeHUE K ITyHKTY

K TokoBeayluM yacTaM MEPBUYHON LIEMU WK K METAUIMYECKUM YACTSIM, OT/EIEHHBIM OT TOKOBE-
JNYLIMX YacTeil TOJIbKO OCHOBHOM M30JSILIMENH, He JOMKHO OBITh JOCTYIA 1aXe IMOCie yIaJeHUsS KPBIILEeK U
T.[., KOTOPBIE MOTYT OBITb CHSITHI C MOMOLLIbIO OOBIYHBIX MHCTPYMEHTOB, TAKMX KaK IUIOCKOTYOIIBI MK

OTBEPTKH.

9 PeryadpoBanne HANPAKEHHS NHTAHHSA

PerymipoBaHmne HanpsocKeHUsI MUTAHUA — MO | 4YacTH HACTOSLIErO CTAaHAAPTA CO CIIECAYIONIUM NOTOJI-
HEHHUEM.
TpancdopmaTopsl 1St UrpylleK JOJDKHBI UMETb TONbKO OJHO HOMHUHAJIbHOE HAIIPSCKEHHUE TTUTAHMS.

10 Broprynoe HanpssXKeHHEe H BTOPHYHBIH TOK NMOJ HATPY3KOW

BropuuHoe HampsokeHue M BTOPUYHELA TOK IO Harpy3koif — mo I yacTu HacTosmero craHaapra co
CJIeNYIOIIUM JIOTIOJTHEHUEM.
10.1 JlomoymeHHe K MyHKTY
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Korza tpancdopmaTop MOAKTIOYAIOT K HOMUHAJILHOMY HAIPSCKEHUIO MUTAHWS HOMHHAJIBLHOM yac-
TOTBL M HarpyxaloT MOJHBIM COMPOTUBIEHUEM, KOTOpoe obeclieynBaeT HOMMHANBLHYIO YacTOTy U HOMU-
HaJIbHOE BTOPUYHOE HATIPSIKEHUE IS IIEPEMEHHOIO TOKA [P HOMUHAJIbHOM KO3 (IULNEHTE MOIIHOCTH,
BTOPUYHOE HAIPSKEHUE HE [O0JDKHO OTIMYaThCI OT HOMHUHAJALHOIO 3HaueHusd Gosiee yeM Ha 10 % mig
nepeMeHHoro Toka wiu 15 % 19 TOCTOAHHOTO TOKa. DTO TpeOOBaHHWE pAaCIpOCTpaHAeTCd Ha Bce
BTOPUYHBIE OOMOTKH M UX OTBETBICHUA.

11 BropuyHOoe HanpsikeHHEe XO0JOCTOro xojaa

BropmuHOe HampsCKeHHE XOJIOCTOrO Xo0ja — Mo | 4acTH HACTOSILEro CTAHAApTa CO CJIEAYHOLIUMHU
JIOTTOJTHEHUSIMUL.

11.1 BropuyHoe HampsiKeHUe XOJIOCTOro X0/a He TOJDKHO TpeBEIaTh 33 B mepeMeHHOro ToKa WiIn
33 \2 B myabcUpyIolero MoCTOSHHOTO TOKA, JaXe, eclid He3aBUCHMBIE BTOPHYHBIE OGMOTKY COEIMHEHBI
TTOCJIEI0BATEbHO.

11.2 He nomkHO OBITH 3HAUUTETLHON PA3HUIIBI MEX/y BTOPUYHBIMU HATIPSDKEHUAMU IIPU XOTOCTOM
X0jle ¥ MPU HOMUHAJIbHON BBEIXOJHOI MOIIHOCTH.

Coomeemcmeue mpe6osanusm 11.1 u 11.2 nposepsrom usmepeHuem GMOPUYHO20 HANPANCEHUS NpU
xoaocmom xode.

Paznocmo mexncdy uamepennsim mopuuHsiM HaANPAJNCEHUEM XOA0CIO20 X004 I BMOPUMHBIM HANPANCEHUEM,
U3MEPEHHbIM NPU HaNPSJceHuU no pazoeny 10, evipajiceHHas 6 npoUeHmax OMHOCUMENbHO NOCAEOHe20, He QONHCHA
npesviuiame 3Havenus, yKkazannoeo 8 mabauye I11.2a.

Ta6nuua II1.2a — BropuuHsle HANPSDKEHNS TIPH XOJIOCTOM XOi€ W MPH HOMHHAJb-
HOM BBIXOIHOIT MOLIHOCTH

Pa3zHocTb MeXIly BTOPUUHBIMH HAMPSXKEHUSIMU
MepeMEeHHOTO WITH MOCTOSIHHOTO TOKA MpHU
XOJIOCTOM XOJI€ ¥ IIPU HOMHUHAJIbHOM BbIXO1HOM
MoLIHOCcTH, %

Tun TpancopmaTopa

JIjis Bcex BUIOB TpaHC(HOPMATOPOB:
10 63 B-A Bximiou. 100
cB. 63 10 200 B-A BKTIOU. 80

Jha mpancgopmamopos c peeyaamopamu pezyaupyroujee ycmpoucmeo npu u3MepeHuu O00ANCHO Obinib
YCMAHOBAEHO HA caMoe 8bicOKoe HaNpadceHue.

13 Harpes

HarpeB — mo I yactu HacTosiero craHaapra.

14 KopoTKoe 3aMbBIKAHHE H 3aMMTA OT MEPErpy3KH

KopoTkoe 3aMbIKaHUE U 3alIUTa OT MEPErpy3Ku — 10 | YacTH HACTOSIIIIEro CTaH/1apTa CO CJIETYIOLIUMU
JOTIOTHEHUSMU.

14.1 TomonmHeHUE K IYHKTY

TpanchopMaTopEl I UTPYLIEK JOJDKHBL OBITH WM CTOUKUME K KOPOTKOMY 3aMBIKAHUIO, WU Ge301mac-
HOIT KOHCTpyKInu. TpaHcdopMaTopsl, CTOMKIE K KOPOTKOMY 3aMBIKAHUIO, JIOJKHBI BRIIEPKUBATh MEPETPY3KH,
KOTOpBIE MOT'YT BO3HUKATb MPHU OOBIYHOI SKcIutyataliud. OHM He JODKHBI COAEPXKaTh IpeJOXpaHUTETeH.

Eciu Tok KOpoTKOTro 3aMBbIKaHMS TMpeBbIaeT 20 A, To B MEPBUYHYIO 1LIEITh JOJIKHO OBITh BCTPOEHO
Pa3MEIKaIOLIEe YCTPOICTBO OT MEPErPy30K ToKA 0€3 MOBTOPHOIO aBTOMAaTHUECKOTO BKIIIOUEHMUS.

14.3 omonHeHUe K TyHKTY

Tpancgopmamopsr 0ns uepyuiex ¢ MoKOM KOPOmMKO020 3ambikanus, npesviuiarouum 20 A, nookarouarom K
NepeuYHOMY HOMUHAABHOMY HANPANCEHUIO 8 XOA00HOM COCMOAHUU, 4 GMOPUUHbIE Yenu 3aMbIKarm HAKOPOMKO.

Ecau 'y mpancghopmamopa HecKonvko 8MOpUHHbIX Yenell, mo npu HeobXo0UMOoCHIL UX 3aKOPAYUBAIOM 1O 04epedi.

Pasmuikarowee ycmpoiicmeo om nepespy3ok 0oascHo cpabameieams ¢ mevenue 1 c.

14.5.2 JlononHeHUE K ITyHKTY

JInst Oe30mmacHBIX Pa3leIUTEIbHBIX TpaHC(hOPMATOPOB JJIST UTPYILEK TPEBEIIIEHUE TEMIIEPATyphI
mo6oit TOUKU 060JI0uKU TpaHCcHOPMATOPa, K KOTOPOIT MOKHO MTPUKOCHYTHCS CTAHIAPTHBIM UCITBITATENb-
HBIM TIQJIbLEM, He J10JKHO OBITh 6omee 75 °C.
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15 MexaHHYeCKass NPOYHOCTH

Mexanuueckas MPOYHOCTb — MO | YaCTH HACTOALIEro CTAaHIAPTa CO CIEAYIOLTUM JIOTIOTHEHHUEM.

15.101 Tpancgopmamoper o uepyuiex 0OnOAHUMENLHO NOOBEP2AIOM CACOYIOWEMY UCHBIMAHUIO.

Tpancgpopmamop nodeepzarom ucnoimanuio Ha yoap, npu KOMOPOM e20 yoapsiont 0 CMAnbHOU NPamMoy204b-
HUK, NpuKpenfesHblli K NPpo4HOU KUPRUYHOU, KaAMeHHOU, GemoHHOoU uiu nodoGHoU cmeHe, KAK NOKA3AHO HA
pucynke 13.

IIpamoyeonvrux pazmepom 40x40x5 mMm ¢ 3aKpy2aeHHbIMU GLICIIYNAMU PAOUYCOM 5 MM MOHMUPYIOM K
cmene uau, ecau Heo6Xo0umo, K CmaabHol ONOPHOL K0200Ke, KOMOpas é c80i0 o4epeds YKPeniena Ha CheHe.

Tpancgopmamop nodeewusaiom 3a coeOUHUMEAbHYIL WHYP UAL 2ubKull Kabeab mak, 4mobsl OH ONUPancs
Ha gbiCIYN NPAMOY2OAbHUKA,; MOYKA NOOGEWUEAHUS WHYPA HAX00UMCA Ha 1 M blule 8bICIYNa NPAMOY20AbHUKA
8 NAOCKOCMU, NepneHouKyasapHoli Kk cmeHe, Ha gvicomy 40 cm.

Tpancgpopmamop onyckaiom Ha npamoyeoavhux. s npaMOY2oavHbIX U Opyeux mpancgopmamopos
HaHocam no 00HOMY y0apy no Kaxcool u3 uemoipex CHIOPOH U NO KANCOOMY U3 Yembipex yeaos.

Cmanvnas onopras Koao0Ka HeooXo0umMa moabko é mom cay4ae, ecau Gopma mpanchopmamopa makosa,
umo 6e3 Hee mpancghopmamop He yoapumcs 0 nPAMOY20AbHUK.

Kpome moeo, mpancghopmamop, nodséeusennuiii Ha ceoem eubkom Kabene uau uHype, c60600HO ONYCKarwOm
¢ suicomul 40 cM HA CMAABHYIO NAGCHIURY MOAUUHOL He MeHee 5 MM, PACNOAONCEHHYI0 HA POGHOM GemoHHOM
OCHOBAHUU.

Ilocne ucnoimanus mpancghopmamop ne doasicer umems HUKAKUX NOBPexcOenuli 6 npedeaax mpeGosanuii
HacmosAwezo cmandapma. B wacmuocmu, mokogedyuue vacmu He 00ANCHbL CIMAamMb OOCIYRHbIMU.

16 BaarocroMkocTh

Brnaroctoiikocts — 1o I yacTu HacToOSIIEro cTaHaapTa.

17 COHpOTﬂBJlBHHe H3O0JAUHH H JJCEKTPpPHYECKasd NMPOYHOCTH

COHpOTI/[BJ'IeHI/IC HU30JIAUUN U SNCKTPUICCKAA IMMPOYHOCThL — IO I yvactu HACTOMIIECIo cTanaapra.

18 KoHcTpykuus

Konctpykius — mo I yacTi HacTosIIero cTaHaapTa co CIeAYIOLUMU TOTIOJTHEH USAMH.

18.1 JomoysHeHHE K ITYHKTY

TpancdhopMaTops! LIS UTPyLIeK T0JKHBL ObITh Kiacca II.

18.12 JlomonHeHUE K IMYHKTY

TpanchopMaTopsl IS UTPYILEK JOKHBI HMETH cTeneHb 3auuThl [P40 1 BeIlle, 32 UCKITIOYEHHUEM
BBIXOJIHBIX 3aKIIMOB.

IMepeHocHBIE TpaHCGHOPMATOPHI LIS UTPYILIEK JOJDKHBI MMETh CTemeHb 3aluuThl [P44 wiu Beiiie.

TpaHCchOPMATOPEI IS UTPYLLEK, IpeIHA3HAYEHHBIE IS HAPYKHOTO UCIIOJIb30BAHUSI, JO/DKHBI HMETh
crermedb 3aumTel P67 wiu BeILIE.

Coomeemcmeue npoeepsiom ucnoimanusmu no F'OCT 14254.

18.101 TpaHchopMaTOPEI ¢ 3aKUMAMHU JUISL IEPEMEHHOTO TOKA BO BTOPUYHOM lIeMu, MOJKITIOYSHHE
K CETU KOTOPBIX IIPEIYCMOTPEHO C ITOMOIIbIO COSIMHUTENLHBIX 1IIHYPOB MJIM 'MOKUX Kabeneil co ITer-
CeJIbHBIMU BUJIKAMU, TIpeIHa3HaYeHHBIMK JJISI BBOJA B 3aKPEIUICHHYIO PO3ETKY, JOJIKHBI OBITh CKOHCTPY-
UPOBAHEBI TaK, YTOOEI KOTIa BTOPUYHBIE LISMH JABYX WK Gojiee TpaHCHOPMATOpOB COENMHSIOTCS BMECTE, U
OJ/IHAa BWJIKA TIOAKIIIOYAETCS K CETH, a JIpYIe He BKIIIOYAIOTCA B CETb, HAMPSXKEHHE MEX/y HEM30JIMPOBAH-
HBIMU HITBIPAMU 3TUX ITOCJEIHUX BIJIOK HE JOJDKHO MpeBbIarh 33 B mepeMeHHOro Toka.

Coomeemcmeue npogepsarom uzmepenuem HANPAHCEHUs: Mexcoy UMbipamMu WMeNnceabHol 6UAKU.

Ecnu tpeGoBaHUE O TOM, YTOOBI HANIPSIKEHHE MEXIY HEU3OJUPOBAHHBIMU IITHIPAMU BHJIKH HeE
npeBbiano 33 B mepeMeHHOro ToKa, He MOXET OBITb YAOBJIETBOPEHO, MPSIMO Ha TpaHchopMarope Wi
B UHCTPYKLIUH, ITOCTABJISIEMOI ¢ TpaHC(HOPMATOPOM, AOJDKHA OBITh MPOU3BEAEHA MPENYIPeXIaionast
3amuch Ha obuIMaabHOM(BIX) S3bIKe(aX) TOM CTPaHBl, B KOTOPYIO 3aIUIAHUPOBAHO MpPOAaTb 3TOT
TpaHchopMaTop.

IIpuMeuanue — B kauecTBe mpuMepa NpuBOAMTCA cienyolwuit Tekct: «[IpenynpexneHvie: BBIXOIHBIE

32XVMBI IBYX U GoJsiee TpaHC(HOPMATOPOB He [OJDKHBI MOAKIIOHATLCS K LIETISIM, KOTOPbIE MOTYT CIIy4aifHO COENMHUTBCS
MexXny coboit.»
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19 KoMnjaeKTyowmHue H3AeJHA

Komrmekryionme uznenus — mo I 4yacTH HACTOSILEro CTaH/apTa Co CIIEYIOLIUMU JOTOTHEHUAMU.

19.4 TonmomHeHUe K MYHKTY

s oepanuvumeneii memnepamypol 6e3 N0OGMOPHO20 A6MOMAMUYECK020 GKAIOHEHUS U 045 PA3MBIKAROULUX
ycmpoticme om nepezpy3ok 6e3 NOBMOPHO20 AGMOMAMUMECKO20 GKAIOMEHUA HUCAO YUKA08 CPAbAMbIEaHUs
eo3pacmaem do 1000.

19.101 TepmoBrIKIIOUaTeNU 6€3 CaAMOBO3BpaTa U Pa3sMBIKAIOLINE YCTPOMCTBA OT IMeperpy3ok 6e3
MTOBTOPHOTO aBTOMATUYECKOIO BKIIOUEHHUS AOJDKHBI HMETb CBOOOJIHOE BBIKIIIOUEHUE U OOEcHeyuBaTh
BO3MOKHOCTb TTOBTOPHOTO BKTIOUEHUS 6€3 CHATHS KpHBILLEK.

Coomeemcmeue nposepawm 3ambikanuem HAKOPOMKO 8MOPUUHBIX 3ANCUMOE, NPU SMOM MPaHchopmamop
no0coeOuHAm K HOMUHANLHOMY NEPBUMHOMY HANPAJNCeHUuro 00 mex nop, noka cpabomaem ycmpoiicmeo. Ecau
mpancgopmamop CHaGxceH HecKOAbKUMU HAGOPAMU 3AMCUMOB, MO KAXCObIE U3 HUX caedyem Rpogepsmb no
ouepedu.

Jonscra Goimb UCKAIOUEHA B03MONCHOCMb YOEPICUBAMb MEPMOGHIKAIOUAMEAb UAU PAIMbBIKaIoWee yCmpoti-
CMB0 OM Nnepeepy3ok 8 NOAONCEHUU <«GKAIOUEHO» NYyMeM HANCAMUs HA 3AeMeHMm NOGMOPHO20 8KAIOYEHU.

Ilpu ycmpaneruu xopomko2o 3ambikanus 00axcHa Gbimb 06ecnevena 603MOICHOCHb HOCAE OXAANCOeHU,
ecau Heob6xX00umo, YCmaHogums NpUOop 8 NOAOJNCEHUE «BKAIOUEHO», He CHUMAS KPbIUIKL.

19.102 VerpoiicTBa ympaBieHUs, €CIU TaKUe UMEIOTCA, JOJDKHBI HAXOAMTHCI BO BTOPUYHOM LTI 1
JIOJDXHBL paboTaTh HAAEXHO.

Coomeemcmeue npogepsaom 0CMOMPOM U COOMBEMCMEYIOUUM UCTbIIMAHUEM.

IIpouzeooam 5000 cpabameiéanuii ycmpoiicmea ynpagaenus, npuuem Kaxcoviii paz om 00H020 Kpaiinezo
3HaUeHUsn OUanaszona 0o 0py20eo ¢ HOCMOAHHOU CKOPOCMbIO npuUoAU3UmMensio 30 0moeavHbixX 08UNCEHUT 8 MUHYMY.
IIpu 3mom mpancgopmamop noocoeduHsAIOM K HOMUHAABHOMY NePEUYHOMY HANPANCEHUI0 RPU HOMUHAAbHOU
8MOPUHHOLL Hazpy3Ke ¢ KO3IuLueHmom MouHoCmU, pasHsim edunuye. Bo epems ucnoimanus mox He donaxcen
npepuieamucsl, 3a UCKAIOYeHUeM YCMAaHO8KU npubopa no Kakoli-aubo npuvitHe 6 NOAONCEHUE <GbIKAIOUEHO».

Ilocae ucnoimanus npesviulerie memnepamypsl 00Momok He 00AXCHO 6bimb GoabUle 3HAUEHUIl, YKA3AHHbIX
6 13.2, a nepsuunblli Mok 6 pejicume X0A0CMO20 X00a He OO0AJCEH UIMEHUMbCS 6 pe3yabmame KOPOMKO020
3aMbIKaHUs MeXCOy BUMKAMU 0OMOMOK GMOPUYHOL Yenu.

Kpome moeo, Hu 00HO 3aekmpuueckoe coeCuHerUe Ha AH000U 4AcMiL HOOBUNCHO20 KOHMAKMA He 00ANCHO
ocrabuyme.

20 BHyTpeHHsAS NMPOBOIKA

BHy’I’peHHSISI IIpoBOJKa — IIO I yacTu HacrosIIETO CTaHiapTa.

21 [IpucoegnHeHHe K HCTOYHHUKY NHTAHHA, BHemHHe rE0KHe Kabeau mu
HWHYP B

IIpucoenuHeHNe K UCTOYHUKY ITUTaHUSA, BHELIHUE MHOKUe Kabemu v IHYpel — Mo I yactu HacTos-
LIIET0 CTAHIAPTA CO CICAYIOIIMMU JOTOMHEHUSIMHU U U3MEHEHUSAMH.

21.4 JlomomHeHUe K IYHKTY

3akpeIUieHHBIE TUTAIOLINE TPOBO/ia TpaHCHOPMATOPOB €O cTeneHbIo 3auThl IP40 10/KHEL OBITH HE
Jlerye, 4yeM rubKuil 1IHYp B OGBIYHOIM MPOYHOIl pe3nHoBoil o6ojouke (Tuma ITPC mo TOCT 7399) wiu
r'UOKUil IHYP B OOBIYHON MOMUBUHWIXIOpUAHOM 06omouke (Tuma ITBC u IIBCII o T'OCT 7399).

3akpeIUIeHHEBIE THTAOLIKE IPOBOAA TPAaHCHOPMATOPOB CO CTEINEHbIO 3alMTHL Gosnblie, yeM 1P40,
JIOJDXHBI OBIT HE JIErye, YeM LIHYP B 00BIYHOI MOMMXIOPIpeHOBOIT 06omouke (Tuma [TIPM mo T'OCT 7399).

21.5 MomonHeHUe K MyHKTY

CoeIMHUTENbHBIA LHYP WK KabGenb TpaHchopMaTopoB IS MrpyilieK Maccoii caeriie 500 r 6e3 yuera
IIHYpa WIM Kabeisa JoJKEH UMETh IUTOLIA/lb IMOIEPEYHOro ceueHus He menee 1 Mm2.

21.7 3aMeHa mMyHKTa

IMuralolye MpoBoaa MOXXHO MOHTHUPOBaTh K TpaHCchOpMaToOpy KperuieHusIMu THIIOB Y U Z.

Kperenus tumoB X © M He JomycKaioTcs.

22 3aXHAMBl 1Jf BHEWHHX NMPOBOJOB

3axXuMBI JUISI BHEITHUX MMpoBOI0OB — ITO I vactu HaCTOALICIro crTaHjapra.
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23 3azemiaeHHe

3azeMiuieHue — 10 | yacTM HACTOSIIIETO CTaH/IapTa.

24 BUHTHl H COCJHHEHHH

BunTtel u coenuHenus — 1o 1 yactu HACTOAIICIO cTanjapra.

25 IIyTm yTeYykKHM TOKAa, BO3IYHmHBbIE 3230PHl H PACCTOSHHASA N0 H3ONSUHH

IlytTu yTeuku ToKa, BO3AYUIHBIE 3a30pbl U PACCTOSHUS MO U30JAIIMU — Mo | yacTu HacTosilero
cTaHjapTa.

26 Tena0oCTOHKOCTh, OTHECTOMKOCTD M CTOHKOCTHh K OOPa30BaAHHUIO
TOKOBEAYMHUX MOCTHKOB

TCHJ'[OCTOf[KOCTI), OTHECTOMKOCTb U CTOUKOCTb K 06pa3OBaHI/I}O TOKOBCIYIITHUX MOCTUKOB — IIO lyactu
HacToALICro cranjgapra.

27 CTOHKOCThL K KOPPO3HH

CroiikocTb K Koppo3uu — 1o | yacTu HacToslimero craHaapra.

I'naBa 3 TpancdopmaTopsl s 3JEKTPHYECKHX 3BOHKOB

1 00aacTh npuMeHeHUSs

OG6nacTh mpuMeHeHUss — Mo | yacTu HacTOSIIEro cTaH1apTa.

2 Onpenenenns

OmpeneneHus — 1o | yacTH HACTOSIIETO CTAHIAPTA CO CACAYIOUIUM JOTIOTHEHUEM.

2.101 TpancdopmaTop 1jisl SIEKTPHUECKHX 3BOHKOB — DTO CTAllMOHAPHBEI 0/1HO(hAa3HbII 6e30acHbII
Ppa3eNUTENBHBIA TpaHChOPMATOP, TIPEAHA3HAYEHHBIH CIIeIIMaIbHO IS TOMAIIHUX 3BOHKOB U MTOT0OHOLT
CUTHAIU3A1IMU C TIOAKITIOUEHUEM Harpy3Ku Ha KOPOTKUE TIEPUO/IBI BPEMEHU.

IIpumeuanue — Manasa Harpy3ka (HalpyMep I CBETOBBIX CUTHAJIOB) MOXET ObITh TIOKIIOUEHA TIOCTOSTHHO.

300mue TpedoBanHus

O61ue TpeboBaHUsA — 1Mo | yacTH HacToAILIEro cTaHaapTa.

4 O6mue ycaioBHS HCOBITAHHH

OO611THe YCIIOBUSA UCTIBITAHWI — 10 | yacTH HACTOSIIEro CTaHAAPTA CO CIEAYIOUIMM U3MEeHEHUEM.

4.10 3aMeHa myHKTa

TpanHchopMaTopsl ST BIEKTPUISCKUX 3BOHKOB UCIIBITHIBAIOT HA HArPeB Mo pasaeny 13 Ha OTKPBEITOM
BO3JIyXE.

5 HoMHHAJbHBIE BEeJHYHHBI

HomunanbHble BeTUYMHBI — 1Mo | yacTu HacToSUIEro cTaHaapTa co CAeAyIOUUMU JOMOTHEHUSIMHU.

5.1 HomMuHajIbHOE BTOPUYHOE HAIPSDKEHUE HE JOJIKHO MpeBbIaTh 24 B mepeMeHHOro ToKa Ul
24 2 B Iy/IbCHPYIOLIETO TTOCTOSHHOTO TOKA.

IIpeanouTuTenbHBIE 3HAUEHUST HOMUHANILHOTO BTOPUYHOTO HAMPSLKEHUS:

8, 10, 12, 16, 24 B 111 IepeMeHHOTO TOKA;

6, 12 B 11st TIOCTOSIHHOTO TOKA.

5.2 IlpenmoyTuTeabHbIE 3HAYEHUSI HOMUHAIbHOTO BTopuyHoro toka: 0,5, 1, 1,5, 2 A.

5.3 HomuHaibHOE NEPBUYHOE HAMPSKEHUE HE JIOJIKHO MpeBblaTh 250 B.

5.4 HomunajabHag BEIXO/JHAsE MOIIHOCTb HE J10JoKHA IpeBbiiath 100 B-A.

Coomeemcmeue 5.1, 5.3 u 5.4 nposepsirom ocmompom MapKupogxu.
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6 Knaccudukauns

Kiaccudpukanusa — o 1 yactu Hacrogiero crauaapra, kpome 6.4, co caeayioluMu U3MeHEH UAMU
U JIOTIOJTHEHUSIMU.

6.2 3ameHa myHKTa

TpaschopMaTOpsL A1 SJEKTPUYECKUX 3BOHKOB JOJDKHBI OBITh CTOMKUMK K KOPOTKOMY 3aMBIKAHUIO.

6.101 Ilo criocoby ycTaHOBKM:

- YCTAHOBKA B pacIpe/IeIUTENbHOM KopoOKke aOOHEHTA;

- YCTAHOBKA B 3BOHKE, 3yMMEDE;

- YCTAHOBKA B MeCTe, BHIOMBAEMOM IIPU MOHTAXe, B BBIXOJHOI KOpoOKe wiu 1mKady;

- CKPBITBIM MOHTaKOM;

- MOHTaX Ha MOBEPXHOCTH.

7 MaprHaApOBKa

MapkupoBka — 1o I yacT HacTodIIero craHaapra, KpoMe 7.8, co CleayoluMU JOTIOTHEHUSMH.
7.1 HormonHeHUNE K ITyHKTY

TpanchopMaTOpPEL I 3IEKTPHUUECKHX 3BOHKOB J0IKHBL UMETh COOTBETCTBYIOLIHM CUMBOJI.

7.9 HormonHeHMNE K ITYHKTY

Kpome Toro, TpanchopMaTOpsI LIS SIEKTPUUECKUX 3BOHKOB JIOJDKHBI UMETh CUMBOJL: Al

8§ 3amuTa OT MOpPAaXEeHHS DJIEKTPHYECKHM TOKOM

3alura ot mopaxeHus MEKTPUYECKUM TOKOM — 1m0 | yacTu HaCTOAIIEro CTaHAapTa CO CIIC/IYIOIIUM
JIOTTOTHEHUEM.

8.8 JlomrxHa OBITH oDecrieyeHa 3alUTa OT CAYyYaifHOro KOHTaKTa ¢ OOMOTKAMM M TOKOBEIYIIUMU
YacTAMU TEPBUYHOM LIETTN BO BPeMS I10/ICOEIMHEHHUS IIPOBOJOB K BTOPHYHBIM 3aXKHMaM.

9 PeryJiupoBaHHEe HANPAXKEeHHS NHTAHHUA

PCI‘YJII/IPOBS_HI/IC HanpsXeHUA IMATAaHUA — 110 I yactu HacToOALIETO CT aHJapTa.

10 BTopnuHoe HanmpsAXeHHEe H BTOPHYHBIH TOK HNOJ HATPY3KOi

BropuyHoe HampsockeHue M BTOPUYHBIN TOK IMOJI HAarpy3koi — 1o | yacTu HacTOSLIEero CTaHa1apTa co
CIEYIOIIUM U3MEHEHUEM.

10.1 WsmeHeHUE K MMYHKTY

H3MeHUTH CIeAyIOIMM 00pa3oM:

BTOpOIt a63au — 15 % Bmecro 10 %;

Tpetuii abzau — 15 % Bmecto 10 %;

yerBepThIit a63au — 20 % BMecto 15 %;

nsThid ab3au — 15 % Bmecro 5 %.

B cenbMoM aG3alie 3aMEHHTD C/TOBA: «B YCTAHOBUBIIIEMCS PEXMMeE» Ha «depe3 2 MMH IOCJie Hayaja
HCTTBITAHUS» .

IIpumeuaHnune — TpaHchopMarop ANA 3MEKTPUYECKHX 3BOHKOB OOBIYHO HAXOJWTCS He MO HATpy3KOM.
BropuuHoe HanpsoKeHHe Mo HArpy3Koil MOXHO U3MepsATh Yepe3 2 MUH, TaK KakK IS JAHHOrOo TUIa TpaHchopMaTopa
9TO NPEeACTABIAECT 3HAUHUTEJIIbHOEC BPEMA HAIPY3KH.

11 BropuyHoe HanmpsikeHHEe XOJOCTOTO XO0Ja

BropuyHoe HampsDKeHHE XOJIOCTOTO Xo/la — Mo | yacTh HacTosINero CraHjapTa co CAedyOLIUMU
JIOTIOJTHEHUSIMU.

11.1 BropuuHoe HampsKeHHe IMPU XOJIOCTOM XOJI€ HE JIOJDKHO IpeBbinath 33 B mepeMeHHOro Toka
win 33 V2 B mynbcupylolero MOCTOSIHHOTO Toka. ECIM MMeeTcss HEeCKONbKO BTOPHYHBIX OGMOTOK,
MpeNIHA3HAYSHHBIX [UTS MTOC/IEA0BATEIbHOTO COCIMHEHMS, TO MPHU MX COEJAMHEHUH BTOPUYHOE HAMPKEHHUE
XOJIOCTOTO XO/1a He JNOMXHO MpeBbilaTh 33 B nmepemMeHHOro Toka wim 33 V2 B mynbcupyioLero mocTosH-
HOTO TOKa.

11.2 Pa3HocTb MEX/y BTOPUYHBIM HAMPSKEHUEM XOJIOCTOTI'O XO/Ia U HANPSDKEHUEM TPU HOMHHAJb-
HOM BTOPUYHOM TOKe (M3MEpEHHOM IPU UCIBITAHUK 10 pa3zjeny 10), BepaxeHHas B IMPOLEHTAX OTHOCHU-
TENbHO TMOC/ENHEro, He JIOJDKHA mpesbiiiarh 100 %.
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Coomeemcmeue mpebosanuam 11.1 u 11.2 nposepsrom uszmeperuem HaAnPNCEHUA X0AOCMO20 X00a npu
KomMHamHoUl memnepamype, K020a mpancopmamop ROOKAIOMEH K HOMUHAABHOMY HANPAXCEHUI0 NUMAHUs, npu
HOMUHAABHOU Yacmome.

12 HanpsXeHHe KOPOTKOro 3aMBKAHHSA

HaHpH)KCHI/IC KOPOTKOIo 3aMBIKAHUA — IIO I yactn HACTOALIICTO CTaHaapTa.

13 Harpes

HarpeB — o I yacTu HacTosIIIero CTaHIapTa co CAEAYIONIUM U3MEHEHUEM.

13.2 U3MeHeHUE K TTYHKTY

TlepBorii ab3a1l U3TOXUTH B HOBOU PENAKIIMM:

«Ilpesoviuenus memnepamyp onpedeasiom npu care0yiOuUx YCcaoguax:

s mozo umobst obecnevums no6MoOpPsaeMocmb UMepeHUll npesblilleHUss MeMnepamypsl 60 8peMst UCHbl-
Manull N0 OGHHOMY MYHKMY, MPAaHcopmMamops: Oas I1eKMPU4ecKux 360HKO8 YCMAHA6Auearom 6e3 6caKux
O00ONoAHUMENbHBIX 060104eK, KOMOopble MOZym NOMpebo6amscs ¢ Yeavlo NPAGUAHO20 MOHMANCAY;

YeTBEPTHIN a03all UCKITIOUUTD;

LecToif ab3all 3aMEHUTb Ha:

«4mobor nposéecmu ucnvimanue npu YUKAUMECKUX HAZPY3KAX, MPAHCGOpMamop npu memnepamype
OKpYydCarouel cpedvl NOOKAIOYAIOM HA HOMUHAAbHOE NePBUYHOe HANPAXNCeHUe U HAZPyHcarom HOMUHANbHBIM
8MOPUUHBIM MOKOM NPU HOMUHAABHOM K0d(huyuenme MOWHOCMU, a makKice (C NOMOWBIO nepeKAoamens uiu
no00GHbIX ycmpoticme) emopuynbiM mokom, pasuvim 20 % HOMUHAABHOZO0 6MOPU4HO20 mMoKaA. B dasvheiiuem
HUKaKue pesyaupoeKl He RPOU3600am, 3a UCKAIOYEHUeM MmOo20, YMmo Hanpsaxcenue cemu nogouuaiom Ha 6 %.
Tpancgopmamoper 045 3reKmpudecKux 360HK08 Ucnbimbieaiom 6 mevenue 20 nocredo6amensHvix HAZPY30HHbIX
UUKA06, npuuem Kaxcowli yuka exawovaem 1 mun npu Homunasvhom eémopuunom moxe u 5 mun npu 20 %
HOMUHAABHO20 8MOPUUHO020 MOKA.

IIpegoiuienuss memnepamyp uamepsiom 6 KOHYe NocaAeOHe20 nepuo0a HOMUHAALHO20 8MOPUYHO20 MOKA.
3amem nomunanenvili emopuunbiii mox ymenvuwiarom 0o 20 % HA4AALHO20 3HAUEHUA U NPU OOCHIUNCEHUU
YCMAaHOBUGUIE20CA PENCUMA CHOBA UIMEPSIOM NpesbllleHIe MeMnepamypbl.»;

tabnuua 1. IMpumeuanue 3 nonoaHUTHL ab3alieM:

«BHeuHss obomouka TpaHcdopMaTopa U IIEKTPUUECKUX 3BOHKOB BKJIIOYAET TOJLKO T€ YacTH, K
KOTOPBIM MOKHO TIPUKOCHYThHCS CTAHAAPTHBIM UCITBITATENIHBIM MMalblieM, KOTa TpaHC(hOpMATOp YyCTaHOB-
JieH cornacHo 14.1.»;

JIOTIOJTHUTH TIPUMEYaHUeM 5:

«5 Ormopa BKITIOUaeT BCiO IUTOLIANb (haHEPHOI MaHeNIu, OKpallleHHYO MOJHOCTbIO B MATOBO-YE€PHBIIt
LBET, 32 UCKTIOUEHIEM METAJUIMYECKUX YaCTeil MOHTAXHOM CHCTEMBI (OrPaK1eHHUIA, BHIBOJHBIX KOPOGOK)».

14 KopoTKoe 3aMbIKaHHEe H 3AIATAa OT Meperpy3ok

KopoTkoe 3aMBIKaHUE | 3aIIKTA OT MEPErpy30K — Mo | yacTu HACTOAIIEro CTAHAAPTA CO CIEAYIOLIMM
JIOTIOJTHEHUEM.

14.1 JlomomHeHUWe K MyHKTY

ToK KOpOTKOTO 3aMBIKaHUSI HE JIOJDKEH IMpeBbiiaTh 10 A (4ToOBI MCKITIOUUTH BO3ZMOXHOE TOBPEXIE-
HU€ TIPOBOJOB HU3KOBOJLTHBIX CETEIl).

Ecau mpancgopmamop codepycum naaskuii npedoxpanumenv ¢ HAQBKOU 8CMABKOIL, NpedycMOmpeHHOU
015 3aMeHbl noab308amenem, Mo NPOBOAIM COOMBEMCMEYIOuUe UCHbIMARUL no pazdeay 14, npuvem naaexyio
B8CMABKY 3AMEHAIOM NEPEeMBbIYKOL C NPEeHeOPeNCUMO MANBIM UMNEOaHCOM.

JleBATHIi a03al1l U3MOXUTb B HOBOU pe/lakIIvu:

«Hcnvimanusa nposodam cpasy e nocae ucnoeimanuti no 13.2, Ho npu nanpsaxceHuu RUMAHUA, PAGHOM
1,06 HomuraabHO20 Nepeu 020 HANPAXCEHUS, npu4em mpancopmamop doadcer Goims NPABUALHO YCMAHOGAEH
8 110601l 00NOAHUMENbHOU 00080UKe, KaK YKA3AHO U320MO8UMeneM.

15 MexaHnuYecKass NPOYHOCTD

MexaHuyecKasi TIPOYHOCTb — MO | 4acTH HACTOSIIIEr0 CTaH/IAPTA CO CIIE/IYIOLLUM JIOTIOTHEHUEM.

15.2 HomoyjHeHue K MyHKTY

Yoaproe ycmpoiicmeo donxcno OGoimbv ompezyauposano max, 4mobbl dHepeus yoapa Ccocmasaing
(0,2£0,05) Hm.
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16 BaarocTroiKocCTh

Brnaroctoiikocts — mo 1 yacTu HacTosiero ctaHjgapTa.

17 ConpoTuBjeHHe M3O0JAAUMM M BJEKTPHYECKAN NMPOYHOCTH

COHpOTI/IBJ'[CHI/IC M30JALUHNU 1 JJICKTPpUYECKasi IMPOYHOCThL — I1IO0 I yactu HaCTOALICro cTaHaapra.

18 KoHCcTpyKuHs

Koncrpykuus — mo I uactu HacTosIIIero CTaHIapTa co CACSAYIOLUMMA W3MEHEHUSMU U JOTIOTHEHUSIMIA.

18.1 3ameHa myHKTa

TpaHchopMaTOPhI [UISL 3MEKTPUIECKUX 3BOHKOB JIOMKHBI OBITh CTAIIMOHAPHBIMU, CKOHCTPYUPOBAH-
HBEIMU TakuM oOOpa3oM, 4TOObI BCe TPeOOBAHUSI HACTOSIIEIO CTaHJIApTa OBUIM YIOBJECTBOPEHBI MPHU
YCTaHOBKE UX OJHUM U3 CJIEIYIOLINX CIIOCOOOB.

1) HeszaBucumo oT j11060r0 Apyroro oGopynroBaHUs — HAMPUMED, MPUKPEIUVICHHBIMU K [1€PEBIHHOMK
yacTu AByMsI WM Oojyiee KPEeIUIEHUSIMHU. BTU TpaHCHOpPMATOpsEl MOTYT MUMETh BBOJIHBIE 3aXKHMMBL, a JUIS
HEKOTOPBIX TUIIOB — I'MOKUE BBO/IBI.

2) BuyTpu Kopityca 3BOHKOB, OY/IMJILHUKOB U 3yMMEPOB; B 3TOM CJydae HeoOX0IMMast 3al[UTa MOXeT
obecIieunBaThCs YacTIMHU KOPITyca.

3) BHYTpH COOTBETCTBYIOLIUX MOHTAXHBIX KOPOBOK CKPHITOTO TUIIA.

4) Ha BHeIlIHEil CTOPOHE COOTBETCTBYIOIIMX MOHTAXHBIX KOPOOOK C TOMOIIbIO 32XUMHOTO IIPUCIIO-
co0IeHUs, IMPOXOIALIETO Yepe3 OTBEPCTHE, BHIOMBAEMOE TP MOHTAXE.

5) BuyTtpu pacmpeaenuTeIbHON KOpoOK abOHEHTa Ha PEEYHOM CHCTEME.

Coomeemcmeue npogepsonm 0CMOMPOM 1 COOMBEMCMBYIOUUM UCNbIMAHUEM.

18.13 3amena myHKTa

IIpu mpaBuIbHOI ycTaHOBKE TpaHC(HOPMATOPHI /U IIEKTPHIECKUX 3BOHKOB JIOJDKHBI OBITH WM
knacca I, wim xnacca Il, crermenu 3amuThl, o MeHblei Mepe, 1P20.

18.101 Tna tpancchopMaTopoB, KOTOPBIE YCTAHABIUBAIOT B paCIIpee/IMTeNIbHBIE KOPOOKN aGoHEeHTa,
BTOPUYHBIE 3aKUMEI U JIPYTHE YaCTU BTOPUYHOIA 11U JIOJKHBI OBITh CKOHCTPYMPOBAHBI, PACITONIOXEHBI U
3aLIUILEHBI TAKUM 00pa3oM, YTOOBI, €CIIM KaKOI-T100 IIPOBOJ pacIpeleTUTEIbHOM MaHEH WM ITOJ00HBIIA
9JIEMEHT BBICKOJIb3HET WM BHIMAJET U3 CBOETO 3aXMMa WU BHIBOJHOTO YCTPOICTBA, TO €ro HEM3OIUPO-
BaHHBIII KOHEIl HE MOT BOUTU B KOHTAKT C YaCTAMH BTOPUYHOMN LIEITH.

Coomeemcmeue npogepsom 0CMOMPOM U, ecai Heobxo0umo, UCNbIMAHUEM 8PYURYIO.

19 KoMnjaekTyoomuae H3ITeaHsd

KowmrmexTyiome uznenus — mo 1 yacTu HacTOSALIEro CTaHAAPTA CO CASAYIOLMMH U3MEHEHUAMU U
JIOTIOJTHEH USIMUL.

19.2 3ameHa myHKTa

Ecnu B mepBuyHY!10 11eTh TpaHchOpMaTOpa UTA 3IEKTPUYECKUX 3BOHKOB BMOHTHPOBAH BBIKJTIOYATEb
(TTO3BOJIAIOLIME TTPOU3BO/IUTL MIPOBEPKY CHUCTEMBI MUTAHUS OT CETH 0€3 OTCOSIMHEHHSI MPOBOIOB OT
32XUMOB TpaHcdopMaropa), OH JODKEH HMMETb OJHOIMOJIOCHYIO KOHCTPYKLUIO C MHUKpPO3a30pOM, He
TIPEeIYCMATPUBAIONIYIO YaCThIE MAHUITYISLIMIL.

BTOT BBIKJIIOUYATENb MOXET GBITh MOAKIIOUEH K JII060MY IOJIOCY.

CoOTBETCTBHE MTPOBEPIIOT OCMOTPOM.

19.4 3ameHa myHKTa

TepMoBBIKITIOUATENM U PAa3MBIKAIOLINE YCTPOUCTBA OT TEPErpy30K IOKHBI MMETh JOCTATOYHYIO
OTKJIIOYAIOIIIYIO CIIOCOOHOCTh. TEPMOBBIKITIOUATENI U Pa3MBIKAIOLITUE YCTPOUCTBA €3 TOBTOPHOTO aBTOMA-
TUYECKOTO BKITIOYEHUS [IOJDKHBI OBITh CO CBOOOJHBIM BBIKTIOUEHUEM — T.€. aBTOMATHYECKOMY OTKIIIOue-
HUIO YCTPOICTBAa HE JOJDKHBI IPEISATCTBOBATh KaKas-iubO PEryJUpoBKa WM TOJOXEHUE MeXaHU3Ma
TTOBTOPHOTO BKJIIOYESHHUSI.

Coomsemcmeue nposepsiom cAe0yIOUUM UCHbIMAHUEM.

Zhsa mepmosvikaionameneii ¢ camogozspamom:

NepeuUHyo 00MOMKY MPanchopmMamopa 043 3AeKMpueckux 360HK08, CHAOMCEHHYI0 MepMOSbIKAOYamenem
C CaM0B036PamoM, NOOKAIOYAIOM K HANPAdceHuro, pasuomy 1,06 HOMUHAABHO20 NEPBUUHO20 HANPAMCEHUs, a
SMOPUYHDbIE 3AXCUMbL 3AMbIKAIOM HAKOPOMKO U OGI0OM 803MOICHOCMb MPancgopmamopy pabomams 6 meverue
7 0. Ipu smom He G0ANCHO Gbimb 60CHAAMEHEHUS UAU NAAGACHUS MAMEPUALa 060A0KY mpancopmamopa u
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HUKaKux Opyeux OnacHuix npusHaxkos. B xonuye ucnoimanuil mepmosoikatouament u mpancgopmamop 00AXCHb!
6bimb pabomocnocoOHbIMU.

[l mepmoswikarouameneii 6e3 camoso3spama u pazmMulKarOuuUx yCmpoicme om nepezpy3ox:

mpanchopmamop 043 31eK mpusecKux 360HK08 nodxaiouarom K Hanpsaxceruio, pasromy 1,06 nomunansnozo
NepeUYH020 HANPAXCeHUs, A GMOPUMHblE 3ANCUMbL 3AMBIKAIOM HAKOPOMKO 00 mMO020 MOMeHmd, noKa He
cpabomaem mepMOBBLIKAIOUAMENd UAU PAIMBIKAIOULee YCIPOUCME0 om nepezpy3ox.

Ilocae moeo, kax mpancgopmamop oxnadumes 00 KOMHAMHOU memnepamypot u 6ydem yCmpanHeHo KOpomKoe
3aMbIKaHUe, 6KAI04AlOMm NOGMOPHO MEPMOBHIKAIOYAMenb UAN Pa3MbIKaloujee YCmpoLicmeo om nepezpy3ok.

Taxoii yuxa onepayuii estnoansiom 10 pas.

19.5 JlonmomHeHUE K MYHKTY

TepMOBBIKITIOUAaTEM ¢ CAMOBO3BPATOM M Pa3MBIKAIOLIUE YCTPOMCTBA OT MEPErpy30K ¢ MOBTOPHBIM
aBTOMAaTU4YeCKUM BKIIOYEHHUEM MOTYT MPUMEHATHCS MPU YCIOBUM, YTO TOK KOPOTKOTO 3aMBIKaHHS He
MpeBHILIaeT 5 A.

Bo epema ucneimanus He 00ANCHO B03HUKANb HUKAKOU ROCMOAHHOU Oyeu, He 00AXCHO Obimb noepexcoeHul
écredcmeue Kakux-aubo opyeux NPUHUH U He O0AHCHO B03HUKAMb HUKAKOU 21eKmpu1eckoll onacHocmu.

Tepmosvikatouamenu U pasmbiKaiujue ycmpoiicmea om nepezpy3ok, KOMmMopbvie HOBMIOPHO 8KANUAIOMCS
MOABKO Nocae YCMpPaHeHUsi KOPOMKO020 3aMbIKAHUA 80 GMOPUMHOU Uenu, OOANCHbL UCNbIMbIBAMbCA KAK U
ycmpoticmea 6e3 nOBMOPHO20 A6MOMAMUYECK020 GKAIOYEHU.

Tepmosvikatouamenu 6e3 camogo3spama, He OONYCKaiOuwjue 3aMeHbl U COOepilcaujue Cnaaewvl ¢ HU3KOU
memnepamypoli naagaenus, 00AXCHbI NPUMEHAMbBCA MOAbKO mo2da, Koeda ycmpoiicmeo e Gydem aeek00ocmyn-
HbiM 03 noav3oeamens, 0axce nocae cHAmus 06oasouky mpauncgopmamopa. Koucmpykyus ewikatonamenei
0oadicHa Gvims maxoii, ¥mobsl OHU Cpabamwvieat NPU AH0GOM MOHMANCHOM ROAOICEHUU. Dmu mpanchopmamopy
ucnvimuigatom no 14.5 xax 6esonacnvie mpancgopmamope.

20 BHyTpeHHAd mMpOBOJAKaA

BHyTpeHHSs mpoBonka — 1o I yacTu HacToslIero cTaHaapTa.

21 TipucoendHeHHe K HCTOYHMKY NMHTAHWA, BHemHHe rHOKHe Kabeuan
H WHYPH

IpucoenuHeHne K UCTOYHUKY IMUTAHUS, BHEIIHUE MMOKUe Kabeau U WHYpsl — mo I yactu Hacros-
LIEr0 CTaHapTa cO CIEAYIOLIUMU U3MEHEHUSMU U JOMOTHEHUAMM.

21.1 HU3meHeHUE ITyHKTA

TlepBorii aG3all U3TOXKUTbL B HOBOM peIaKIIUK:

TpanchopMaTopsl IS SAEKTPUYECKHUX 3BOHKOB JOJIKHEI OBITh CKOHCTPYUPOBAHHI TaK, YTOOH MOCIE
HX 3aKPETUIEHU Ha OIOpe WM YCTAHOBKM B KOPOOKE COOTBETCTBYIONIETO TUIIA, XKUJIBI BHEILIHMX MIPOBOJOB
MOHO OBLTO JIETKO BBECTU B KIEMMHBIEC 3KUMBL.

BT0 HE OTHOCUTCI K TpaHCGhOpMAaTopaM U 3JIEKTPUUYECKUX 3BOHKOB, CHAaOXXEHHBIX BHYTPEHHE
TIPOBOAKO WIH MpeIHAa3HAUEHHEIX I YCTAHOBKU B KOPOOKU JIJISI CKPBITOTO MOHTaXa.»

21.4 lomonHeHUE K ITyHKTY

BHyTpeHHUEe MPoBOa JOIKHEI GBITh HE Jlerye, yeM Kabesb B MOMUBUHWIXJIOPUAHOM U30I UMM (TUITA
I1B4 mo TOCT 6323). CoeauHUTENbHEIE IIPOBO/A JOJIKHBL OBITh HE Jierye, YeM LIHYP B MOJIUBUHIIXIIO-
punHoit o6ojouke (tursl IIBBII, IIBJI mo 'OCT 7399).

21.7 3aMeHa ITyHKTa

TpaHchopMaTOpE! I SJEKTPUYECKUX 3BOHKOB MOIYT OBITh CHa0XEHBI COCAMHUTEIbHBIMU IIPOBO-
JlaMU ¢ KpeIUIeHUeM Tuma Z.

C HapyXHOI CTOPOHBI 000IOYKH JJIMHA IIPOBOJIHUKOB JOJDKHA OBITh HE MeHblile 150 MM 1 He GoJblie
300 mM. IIpoBOIHUKK NOJKHBI OBITh IPUIIASHBI, MPUBAPEHBI WM TOACOCIUHEHBI K OOMOTKAM JpPYyTrUM
CII0COO0M, YIOBIETBOPSIONIUM YCTAHOBAEHHBIM TPEOOBAHUSIM.

ITagHbIe cOoeaMHEHUS J0JDKHBI 3aKPEIUIATLCS MEXaHWUECKU HAJEeXHO Mepes MaiKoi, eCTU TONbKO
OHU HE YIEPXKUBAIOTCS Ha MECTE, HATIPUMEDP, KOMITAyH/IOM.
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22 3aXuMBl AJAS1 BHEMHHX MPOBOJAOB

3aXUMBI JJ11 BHELITHUX IIPpOBOJOB — IIO I yactu HaCTOALIEIO CTaHgapTa co CJICAYIOINUM H3MCHCHUEM.

22.11 W3meHeHUe ITyHKTa
3ameHuTh Tabauy 11 Ha creayiolIyio:

Tao6nuua IIl.3a — MuHuMaIbHbIe pa3Mepbl BAHTOBBIX 3aXKNMOB

B MummiMeTpax

JnmuHa pe3bObl B BUHTOBOM HomuHanbHas
. JlmmHa pe3bObl HA BUHTE "

HomuHaabHBII OTBEPCTHH WU raiike Pa3HOCThL MEXIY Bricota
JuaMeTp JvaMeTpaMu rOJJOBKHU
pe3bobI . rOJIOBKH Y XBOC- BUHTA

MeTasuT miacTMacca MeTaLT TracTMacca TOBMKA BUHTA
3,0 3,5 7 1,5 5,0 3,0 1,8

HOI'o Marepuaia.

* g TpaHchopMaTopoB ¢ HOMUHAJILHOIT MOIITHOCTLIO He 00jiee 20 B-A 11 TOKOM KOPOTKOTO 3aMEIKAHHS
2,5 A BUHTBI MOTYT BBUHUMBATHCS B IIACTMACCHI BO BTOPUYHBIX LIETSIX, ECJIU METAJUIMUECKUE YaCTU UMEIOT
JIOCTATOUHYIO VIIPYTYIO AehopMaLIMIO, YTOOB KOMIIEHCHUPOBATh BCAKOE YMEHbIIEHHEe 00heMa H30JISIIIMOH-

23 3azemaeHnue

3azemyieHue — 1o 1 yacTu HACTOSILEro cTaH1apTa.

24 BUHTH H COCJIHHEHHS

BuHTBl M coeqrMHeHUsT — 1o | YacTU HACTOSILEro CTaHAApTa CO CIEAYIOIIMMUA U3MEHEHUSIMU.
24.2 W3MeHeHUe ITyHKTA

3aMeHUTDh 3HAYeHHE: «8 MM» Ha «5 MM».

24.4 W3MeHeHue IyHKTa

He nipuMenseTcs 119 BTOPUYHBIX LIETISH.

25 IIyTm yTe4YKH TOKa, BO3AYIMHBIE 3a30pbl H PACCTOSHHSA MO H3O0JSAULHH

Iyt yreukm ToKa, BO3AYLIHBIE 3a30pbl U PACCTOSAHUS MO M3OJMALMU — MO | yacTu HacTosimero

cTaHaprTa.

26 TenIOCTOMKOCTh, OTHECTOMKOCTDh M CTOMKOCTh K OOpPa3o0oBaHHIO
TOKOBEJAYHMHUX MOCTHKOB

TCHHOCTOﬁKOCTb, OTHECTOMKOCTb U CTOMKOCTb K O6p2130B8_HI/I}O TOKOBCIYIINX MOCTUKOB — IIO Tyactu

HacTodlIero craniapra.

27 CTOHKOCTh K KOPPO3HH

CTOIKOCTb K KOPPO3UH — I10 | YacTH HACTOSIIEro cTaHIapTa.

I'naBa 4 TpancdopmaTopsl A5 cBeTwabHHKOB Kiaacea I ¢ naMnamMn HakaimBanus

1 O0aacTh NpuMeHeHHn

O06macTb mpuMeHeHus — o 1 yacTu HacToAIIEro cTaHapTa.

2 OnpeneneHns

OHpCIIeJICHI/ISI — no I vactu HaCTOALIEIO cTaHaapTa Co CICAYIOIIUM JOIMOJTHEHUCM.

2.101 TpancdopmaTtop ais ceeTmabnnkoB knacca I — 3to 6e3omacHbIit pazaenuTenbHbIN TpaHchop-

MaTop Jjad nmMUuraHud OoJHOIo Win Oojiee cBeTWILHUKOB Kiaacca Il ¢ mamMmnamMu HakaJuBaHUS.
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3006mue TpebGoBaHuA

O61ue TpeboBaHUS — 110 I YacTH HACTOSLLEro cTaHJapra.

4 O0mHue ycanoBusa MCOBITAHHH

OO6urue ycaoBUsi UCTIBITAHWIA — 110 | yacTu HacTosllero craHaapra.

5 HoMUHaAAbHBIEC BEJIHYHHB

HoMuHanbHBIE BETUYMHBL — M0 | YacTH HACTOSILETrO CTAHIAPTA CO CIEAYIOLIMM JOMOJHEHHEM.
5.1 TpenmoutuTeNbHBIE 3HAYSHUSA [UIS HOMHHAJIbHOTO BTOPHMYHOTO HampsxeHus: 6, 12, 24 B nepe-
MEHHOTO TOKa.

6 Knaccudpukanms

Krnaccudukanus — o I yactu HacTosiiero craHiapra.

7 MapKkupoBKa

MapkupoBka — 1o | yacTH HaCTOSIIETO CTAHIAPTA CO CEAYIOUMMHU JOTIOTHE HUAMU.

7.1 JlomomHeHUE K MyHKTY

Tpancdopmartopsl st cBeTUNbHUKOB Kiacca 1 ¢ raMnamMm HakanuBaHMS JOJIKHBI OBITb IIpoMap-
KHPOBAHBI COOTBETCTBYIOIIIUM CUMBOJIOM.

7.9 JlononHeHUE K IYHKTY

Kpome Toro, /ust TpaHchopMaTopoB JUISL CBETHIIbHUKOB Kiacca 111 ¢ maMrmaMu HakaJIMBaHUA 10DKEH
MPUMEHSATbHCS CUMBOJT

8§ 3amuTa OT MOpPaXeHHSA BJEKTPHYECKHM TOKOM

3a]l[I/ITa OT MMOPAXCHUA IIICKTPUICCKHUM TOKOM — ITO I yactn HACTOMAIICTO CTaHaapTa.

9 PeryiHpoBaHHe HANPAKEHHS NHTAHHUA

PerynuposaHue HanmpsgxXeHUI nuranud — o | yacTv HacToAlLEero cTaHiapra.

10 BroprnyHoe HANpPAXEeHHEe H BTOPHYHBIH TOK MOJ HArPY3KOi

BropuuHoe HampsokeHUE M BTOPUYHBIM TOK TMOJ] HAarpy3Koi — mo I yacTu HacTodimero craHaapra co
CIEAYIONTUM U3MEHEeHUEM

10.1 3ameHa myHKTa

Hna TpanchopmaTopa, MOJKIIOYEHHOTO K HAMPSCKEHUIO MMMTAHUSA HOMHUHAILHOM YacTOTHI M HArpy-
XKE€HHOI'O COIIPOTUBICHUEM, IIPU KOTOPOM OH OTIACT IOJIOBUHY HOMHUHAJIbHOI BBIXOJHOU MOIIHOCTU C
KO3(GUIIMEHTOM MOIIHOCTH, PABHBEIM €JIHHUIIC, BTOPHYHOE HAMpPAXKEHHE HE NOJDKHO OTIMYATLCA OT
HOMUHAJIbHOTO 3HaueHus Gojiee yeM Ha 5 %.

11 BropruyHoe HanpsikeHHE XO0JOCTOro xoja

BropuuHoe HampsCkeHHe XOJIOCTOTO X07ia — 1o I 4acTH HAcTOAIIEero CTaHAApTa cO CAEIYIOUMMEI
JOTIOTHEHUAMU.

11.1 BropuuHOe HampsXeHHEe MPH XOJOCTOM XOJi¢ He JOJDKHO IMpeBhiliaTh 50 B mepeMennoro toka,
Jlaxe eclM He3aBUCHUMBIE BTOPUYHBIE OOMOTKH, MpeHA3HAYEHHBIE /IS MOC/IE0BATEILHOIO COSIMHEHHS,
COE/IMHEHHI MOCIe/I0BaTebHO.

11.2 Pa3HoCTb MEXy BTOPUYHBIM HAIPSKEHUEM TP XOJIOCTOM XOJ/1€ U HANPSTKEHHMEM JUTS peXuUMa,
ykazaHHoro B 10.1, BeIpaxkeHHas1 B MPOLIEHTAX OTHOCUTENHHO TOCHEIHEr0, HE IOMKHA MPEBHILIATD:

- [T BBIXOJHBIX MOIIMHOCTER 10 63 BAA BKIIOU. . . .. i ittt it e it e e e e 7,5
- LISt BBIXOJJHBIX MOLIHOCTeH ¢B. 63 BA 10 630 BABKMIOY.. . . . .. ... ... ... ... ........ 5,0
- JUTL BEIXOJIHBIX MOLHOCTEM ¢B. 630 B-A . . . . . . ... . . .. 2,5

12 HanmpsasXenHe KOPOTKOro 3aMbBIKaHHA

HanpsckeHue KopoTKOro 3aMbiKaHUs — Mo | yactu HacTosero craHiaapra.
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13 Harpes

HarpeB — mo I yacTi HAcTOSILLIETO CTAaHIAPTA.

14 KopoTKoe 3aMbiKaHHEe H 3aHHATAa OT Meperpy3kKu

KOpOTKOC 3aMbIKaHHUE U 3alIKTa OT IMEPEIrpy3Ku — I10 I yactu HaCTOMIICIo cranjapra.

15 Mexanumuyeckas NMPOYHOCTH

MexaHuyeckast IIpOYHOCTb — IT0 I yacTH Hacrosllero cTaHjgapra.

16 BaarocTtoiiKoCTh

Biraroctoiikocth — 1Mo 1 YacTH HACTOSIIETO cTaHIapTAa.

17 ConpoTruBieHHe H3O0JIANAHE H dBJeKTPHYECKAasi MPOYHOCTH

ConpoTUBIeHHE U30JIALMU U SJIEKTpUYECKas TIPOYHOCTL — 1o | yacTh HACTOSIIEero cTaHaapTa.

18 KoHcTpyRUHA

KoncTpykumst — mo I yacTi HacTOSIIEro craHaapTa.

19 KoMnJekTyOmue A3aeJns

KommekTytonne usaemms — 1mo I yacTu Hacrosiiero craHjiapra.

20 BHyTpeHHda s NMpPpOBOAKaA

BryTpeHHsq mpoBoaKa — mo I yacTH HacTosIero cTaHaapTa.

21 IIpacoegHHeHHEe K ACTOYHHKY NHTAHHUS, BHemHHEe THOKHe Kabenm m
HWHYP B

[IpucoenuHeHne K UCTOYHWUKY MUTAHUS, BHELLHHE rHOKHe KaGeau U IHYpHl — 1o I yacTu HacTos-
LIETo CTaHIApTa CO CIEAYIOUIUMHA TOTIOTHEHUSIMH.

21.4 JlomofHeHUe K MyHKTY

CoenuHeHus mpoBojia TpanchopMaTopoB co cTeneHbio 3aumThl IPX0 1okHEI OBITH HE JlEerye, 4yem
IIHYp B OOBIYHOU XecTKoU pe3uHoBoil 06ojouke (tuma ITPC mo 'OCT 7399) unu uiHyp B OOBIMHOM
nouBUHUWIXIOpUIHOM o6osouke (TutioB [IBC, IIBCII mo 'OCT 7399).

IIpucoenuaeHUE TIPOBOIA TPAHCHOPMATOPOB CO CTEMEHbIO 3alIUTHI, Kpome IPX0, 10o1XKHBI OBITL HE
JIerde, YeM IIHyp B 0OBIYHOM MOMMXJIOPOIpeHoBoii 06omouke (tuma ITPM mo T'OCT 7399).

21.7 JonojHeHUE K MyHKTY

JloImycKaloTesl Bce THITBI KPETUTEH U

22 3aXHAMB AJA BHEMHHX NPOBOAOB

3axXuMBbl JUISI BHEITHUX MmpoBOJIOB — IIO I yactu HacTosILErO cTaHaapTa.

23 3azemiaenne

3azemiieHne — no I yacTu HacToslIEro cTaHAapTa.

24 BUHTH M COCJHHEHHH

BuHTEL M coeuHeHnsT — no I yacTH Hacroslero cTanjapra.

25 IIyTH yTe4YKH TOKa, BO3AYWHBIE 3a30PH H PACCTOSAHHSA N0 H3O0AANHH

IlyTu yreuku TOKa, BO3AYILHBIE 3a30pbl U PACCTOSHHMA Mo u3ojsimu — 1o I yactu Hacrosero
cTaHJapTa.
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26 TenJIoCTOMKOCTh, OTHECTOWKOCTDh H CTOMKOCTb K 00pa3oBaHHIO
TOKOBEeAYMHUX MOCTHKOB

TermnocToiKOCTb, OTHECTOMKOCTb U CTOMKOCTh K 00pa30BaHUI0 TOKOBE/IYIIIMX MOCTUKOB — Mo | yactu
HACTOSILIETO CTaHaapTa.

27 CTOHKOCTh K KOPPO3HH

CroiikocTb K KOppo3uu — 1o 1 yacTu HACTOSLLEro CTaHAapTa.
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1 — xopobKa; 2 — daHepHas creHKa; 3 — BHYTPeHHSsI CTeHKa, OKpa-
[IeHHas B MaTOBBII epHBII LIBET

PucyHok 1 — KopoOxa 17151 cKpbIToil ycTaHOBKHM TpaHchop-
Maropa
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1 — crmyckoBoii KoHyc; 2 — mpyXHuHa Kopmyca; 3 — CTepXeHb CITyCKOBOTO MeXaHHM3Ma; 4 — MPYXHU-
Ha CITyCKOBOTrO MEXaHW3Ma; 5 — ILEKH CITYyCKOBOIO MEXaHW3Ma; 6 — B3BOJHAs PYKOSITKA; 7 — CTep-
XeHb MOJIOTKA; § — MPYXHWHA MOJIOTKA; 9 — rojioBKa MOJIOTKA

PucyHok 2 — YcTpoiicTBO ISl HICIILITAHKUS HA yiap

YCTpoiicTBO COCTOUT U3 TPEX OCHOBHBIX YACTEH: KOpITyca, YAApHOTO 3JIEMEHTA M CITyCKOBOTO KOHYCa,
CHA0XEHHOIO MPYKUHOM.

Kopryc cocrouT u3 000JIOUKM, HAMpPaBJISIOUICH YIApHOIrO JJIEMEHTA, CITyCKOBOIO MEXaHHM3Ma U
XECTKO MPUKPEIUIEHHBIX K KOPITyCY BCeX yacTeit ycrpoiictBa. Macca kopiyca 1250 r.

ViapHBIii 3IEMEHT COCTOMT W3 T'OJIOBKM MOJIOTKA, CTEp:KHA MOJIOTKA W Kpyrimoi pyuyku. Macca
yaapHoro 3yieMeHrta 250 r.

T'onoBka MojyioTka uMeeT noiychepuueckyio dopmy paauycoMm 10 MM M U3roToBJIEHA U3 MOJIUAMUAA
c TBepaoctbio mo Poksemny 100 eguHwMI; rosoBKa 3aKpeIieHA Ha CTEepXKHE MOJIOTKA TakK, YTOOBI BO
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BBEIEHHOM COCTOSTHUUM PAacCTOSTHUE MEX]ly €€ BEPIIMHOU U IUIOCKOCTbIO MepeHel MOBEPXHOCTH KOHYyca
ObUTO paBHO 20 MM.

Macca konyca 60 r B TOT MOMEHT, KOI'Z1a LIEKU CIIyCKOBOI'O MEXaHU3Ma OCBOGOXKIAIOT YIapHbIIA 3/IEMEHT,
npyxuHa KoHyca coziaeT yeunue 20 H. TpyxxuHa MonoTKa peryaupyercs TakuM oopa3oM, YTOObI TIPOU3BE/Ie-
HUe cxkatus (B MM) 1 co3jaBaeMoro ycuus (B H) 6buto paBHo 1000, cxxatue paBHO NpubIu3uTebLHo 20 MM.

ITpu Takoit peryiupoBKe sHeprus yjaapa cocrapnsdet (0,5+0,05) H-m.

ITpyXUHEI CITyCKOBOI'O MEXaHU3Ma PEIYIUPYIOT TaK, UTOOBI OHU MTPOU3BOIMIIN JIOCTATOYHOE J1aBJIeHUE
JUIS yIepXaHUS 1IeK CITyCKOBOIO MeXaHW3Ma B 3aleIUIeHHOM TIOJIOXKEHUH.

YcTpoiicTBO MPUBOAUTCS B AEHCTBUE OTTATUBAHUEM FOJIOBKU HATSDKEHUS MPYXKUHBL J0 TEX MOP, MoKa
LIIEKHU CITyCKOBOTO MEXaHU3Ma BOUIYT B 3allelIEeHUE C [Ma30M B CTePXKHE MOJOTKA.

Viapel HaHocAT Ha oOpasell MyTeM HaXaTus KOHYcCa CIIyCKOBOI'O MeXaHu3Ma o0 HCIBITYEMYIO
MOBEPXHOCTh B HAMpaBJIeHUM, MEPHEHIUKYISIPHOM K Helf.

JaBieHue MoCcTeneHHO YBEJIMUMBAIOT TaKUM O0pa3oM, YTO KOHYC OTOJBUIaeTcs Haszad J0 Tex IMop,
IOKa OH He MPUIeT B COMMPUKOCHOBEHUE CO CTEPXKHAMU CIIyCKOBOTO MEXaHU3Ma, KOTOPbIE 3aTEM JIBUXYTCS
U MPUBOAAT B JeHCTBUE IEKU CITyCKOBOI'O MeXaHU3Ma, OCBOOOXK/1AI0IINE yIapHBIi 3JIEMEHT.
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1 — ymopHas IUTacTiHa; 2 — M30MUPYIOIINI MaTeprar; 3 — [ITHHAPUYIecKas vacTb; 4 — ceprueckas yactb
Jomycku:
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- HA IUHEWHBIE pa3Mephbl:

MEHBIIE 25 MM . . . . . .ot it +0

—0,05
GOMBIIE 25 MM . . . . . ottt +0,2

IIpuMmeuanue — Oba couleHEHUS STOTO MAIblA MOTYT OBITh TTOBEPHYTHI HA 90°, HO TOJILKO B OJTHOM M TOM
XK€ HAMpaBICHWH.

PucyHok 3 — CraHnapTHbBIM UCTIBITATEIbHBIN T1aJiell
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1 — cepuueckas vactb; 2 — obpaszenn
PucyHok 4 — UcnbITatenbHeil cTep-
XeHb PucyHok 5 — YcrpoiicTBo 111 BAaBIMBaHUSA 1llapHKa
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3 — cTepxeHb; 4 — JeTajb 3— HaTsXHOU WIHYD; 4 — OMOpHas TUKTa; 5 — rpy3; 6 —
perymmpyeMelii yrop; 7 — MacluTabHas JTUHeMKa A1 U3-
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1 — snexTpon; 2 — obpasen; 3 — crerka 1 — onopHas pama; 2— obpa3sel; 3 — MOH-
3aKpPyIJIEHHBIA Kpa TaXHBIN [epxaTesib
Pucynokx 8 — YcrpoiicTBo U pazMe- Pucynok 9 — McnniTaTeIbHOE YIApHOE
PBI BIEKTPOLOB 1A VCIIBITAHVSA YCTPOMCTBO ¢ MAATHUKOM
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Marepuan seraneit: 1 — nomamun; 2, 3, 4, 5 — crambs Mapku Fe360

Pucynok 10 — Jletaam ynapHoro yctpoiicTBa ¢ MAATHUKOM
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1 — 6pycok u3 rpaba; 2 — et daHephl

PucyHok 12 — MoHTaxHBI1 GJIOK 17151 CKPHITOH YCTAHOBKHU

ANUNOUAUNONNIN NSNS NINSIONSONSSONUONNIANNNNN

1 — obpazen; 2 — cTaJbHOH OMOPHLIH

MPSIMOYTOIbHUK

Pucynok 13 — YcrpoiictBo 1is Mc-

MBITAHKA HA yaap TpaHcHOPMaTOpOB

MHO®OPMAIIIOHHHIE TAHHBIE

CCBIVIOYHBIE HOPMATUBHO-TEXHUYECKHUE NJOKYMEHTbI

IUISE MTpYLIeK

O6ozHauenue HT/, Homep paznena, myHKTa, O6o3Hauenve HT/I, Howmep pasaena, myHKTa,
Ha KOTOPBII /laHa CChUIKA TIPIJTOKEHUS Ha KOTOPBIN JaHa CChLIKA MPUITOKEHUS
TOCT 12.2.006—87 Pazn. 25 TOCT 14254—96 6.3 u. I; 8.1 u. I; 16.1
T'OCT 7396.1—89 18.11u. I, 19.3 u. 1, y, II; 18.12 u. II1

npmwioxenue 11.IA TOCT 16962.1—89 81u. 1
TOCT 7399—97 21.4 4. 11, 21.4 u. 111 TOCT 26413.0—85 13.24.1; 21.7.2 u. 1
TOCT 8273—75 262.2u. 1 TOCT 28018—89 8.6.1u. 1
TOCT 8711—-93 17.3u. 1 TOCT 29146.1—91 21.6 u. I; 19.3 u. 11
I'OCT 8865—93 13.24. 1 TOCT 29146.2—91 21.6u. I; 19.3 u. 11
TOCT 1127775 1433u4.1 TOCT 29322—92 5.1u. 11
TOCT 11677—85 7141 TOCT P 50339.3—92 14324.1
TOCT P 5043192 2622 u. 1

81



I'OCT 30030—93

VIK 621.314.21:006.354 MKC 29.180 E64 OKII 34 1317

KiioueBble ciioBa: pasieuTelIbHbIe U 6e30MacHble pas3ieuTeIbHEIe TpaHCHOPMAaTOpPEl, HOPMBI, ITPABUJIA,
METOJBl UCIBITAHUI

Penakrop B.II. Ozypyos
Texuuueckuit peaakrop O.H. Baacosa
Koppekrop H.JI. Illnaiidep
KommnblotepHas Bepctka JI.A. Kpyeoeoii

M3a. mun. Ne 021007 ot 10.08.95. Caano B HaGop 12.01.98. Tloamwucano B meuats 06.04.98. Ve meu. a. 10,23. Vu.-u3a. . 9,45.
Tupax 315 sk3. C/11 3027. 3ak. 556.

HTIIK H3znatensetBo cranaapros, 107076, Mocksa, KosonesHerit nep., 14.
Ha6pano B U3narenscte Ha [IDBM
Kamyxckas Tumorpacdust crannaptos, yia. Mockosekas, 256.
IUTP Ne 040138


http://files.stroyinf.ru/Data2/1/4294850/4294850044.htm

