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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.
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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.

15



T'OCT 30030—93

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.
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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.

20



rOCT 30030—93

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,

27



T'OCT 30030—93

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
31




























































































































































