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HALUMWOHANBbHBIN CTAHAOAPT POCCUMUNCKOW PEOLEPALUNMN

KopoTkne 3amMblKaHUA B 3N1€KTPOYyCTaHOBKax

METOAbl PACUYETA 3NEKTPOANHAMWYECKOIO U TEPMWYECKOIO AENCTBNA TOKA
KOPOTKOIo 3AMbIKAHNA

Short-circuits In electrical Installations.
Calculation methods of electrodynamics and thermal effects of short-circuit current

Nata BBegeHns — 2008—07—01

1 O6nacTb NpUMeEHeHUs

HacTosiwumii ctaHgapT pacnpocTpaHseTcs Ha TpexdasHble 3/1EKTPOYCTaHOBKM NPOMbILLIEHHOMR YacToThI
1 onpegensieT MeTOAbl pacyeTa 1 NPOBEPKU NMPOBOAHUKOB U 3/IEKTPUYECKMX annapaTtoB Ha 3/1IeKTPOANHAMU-
UECKYIO I TEPMUYECKYIO CTOMKOCTb MPY KOPOTKUX 3amblkaHusAx (K3).

2 HopMmaTuBHbIE CCbINIKK

B HacTosiLemM cTaHgapTe UCMNoIb30BaHbl HOPMATUBHbIE CCbIIKM Ha Clieaytolime ctaHaapThbl:

FOCT 687—78 BblkaouaTeniu nepeMeHHOro Toka Ha HanpsixeHue cBbliwe 1000 B. O6ume TexHMYeckne
ycnosusi

FOCT 16442—80 Kab6enu cuiosble C N1acTMacCcoBoi nsonsuneii. TexHnyeckme ycriosus

FOCT 18410—73 Kabenu cunoBble C NpOnNUTaHHOM 6ymMaxHON’ nsonsauyuein. TexHUYeckue ycnosus

NMprvumMeuyaHue — MNpu NOMb30BaHNM HACTOSILLMM CTAHAAPTOM LiesecoobpasHo MpoBepuTb AeiNCTBUE CCbINoY-
HbIX CTaHAApPTOB B MH(POPMALMOHHOV cUCTEMe O6LLEero Nosb3oBaHUs — Ha ouLManbHOM caiTe defepasibHOro areHT-
CTBa N0 TEXHUYECKOMY PerysimpoBaHunio 1 MeTposoriu B ceT VIHTEPHET UK MO eXEero4HO 134aBaeMoMy UH(OPMALYOHHO-
My ykasaTento «HauuoHanbHble CTaHAAPTbI», KOTOPbIA ONy6AMKOBaH MO COCTOSIHUIO Ha 1 stHBapsi TeKyliero roga, U no
COOTBETCTBYIOWNM €XEeMeCsYHO U3faBaeMbiM MHPOPMALNOHHBLIM yKa3aTensiM, ony6/IMKOBaHHbIM B Tekyliem rogy. Ecnu
CCbI/I0YHbIV AOKYMEHT 3aMeHEeH (M3MeHeH), TO MPM NoNb30BaHNN HACTOSILLMM CTaHAAPTOM CriefyeT pyKOBOACTBOBATLCS 3a-
MEHSIOLMM (M3MEHEHHBIM)AOKYMEHTOM. ECNIN CCbINIOYHbIN [OKYMEHT OTMeHeH 6e3 3aMeHbl, TO NMOJI0XEHWE, BKOTOPOM Aa-
Ha CCbI/IKa Ha HEero, NPVMEHSIETCS B YacTW, He 3aTparnBaloLieli 3Ty CCbIKy.

3 TepMuHbl 1 onpeaeneHns

B HacToAWEM cTaHAapTe NpUMeHeHb! Criefyolmne TepMrHbI C COOTBETCTBYIOWMMU ONpeaeeHUsIMU:
31

TepMuyeckoe felicTBMEe TOKA KOPOTKOrO 3aMblKaHUA B 9/1eKTPOYCTaHOBKe: VI3MeHeHMe TeMmnepa-
TYpbl 3/1EMEHTOB 3/1eKTPOYCTaHOBKWN Mo AeliCTBMEM TOKa KOPOTKOrO 3aMblKaHUs.
[FOCT 26522—85, ctatbs 87]

3.2

3/1eKTpoAMHaMMYeckoe AeicTBe TOKA KOPOTKOTO 3aMblKaHMWSA B 3/1eKTPOyCTaHOBKe: MexaHu-
yeckoe fecTBMe 3N1eKTPOANHAMNYECKMX CU. 0OYCNOBEHHBIX TOKOM KOPOTKOrO 3aMblKaHWUA, Ha 3NeMEHTbI
3M1EKTPOYCTaHOBKN.

[FTOCT 26522—85, ctatbs 88]

N3paHve odhuynanbHoe
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3.3

MHTerpan Oxoynsa: YCnoBHas BefIMYMHA, XapakTepusyolias Ten/oBoe AeNCTBUE TOKa KOPOTKOro
3aMblKaHUSA Ha paccMaTpuBaeMblii 31eMEHT 3/1eKTPOYCTaHOBKU, YACNIEHHO paBHasa MHTerpany oT kBagpara
TOKa KOPOTKOro 3amblKaHWsi MO BPEMEHU, B Npefeniax OT Haya/lbHOr0 MOMEHTA KOPOTKOro 3aMblKaHUs A0
MOMEHTA ero OTK/IHOUEeHMs.

[FOCT 26522—85, cTtatbs 89]

34

TOK TEpMUYECKOW CTOMKOCTU 3/1eKTPMYECKOro annapara Npy KOPOTKOM 3aMblKaHUN (TOK TepMu-
4eCcKOW CTOMKOCTU): HOpMMpoOBaHHbIV TOK. TEpMUYECKOE AeliCTBME KOTOPOro a/1IeKTpMUYeckunii annapar cno-
cobeH BblaepXaTb MNPV KOPOTKOM 3aMblkaHWW B TeYeHWe HOPMWUPOBAHHOTO BPEMEHU TepMUYECKOW
CTOWKOCTW.

[FOCT 26522—85, ctaTbsa 90]

3.5

TOK 3/1eKTPOANHAMMNYECKON CTOMNKOCTU 3/1EKTPUUYECKOro annapata Npyv KOPOTKOM 3aMbiKaHWu
(TOK aneKTpoAMHaMNYECKOM CTOMKOCTUN): HOPMUPOBaHHBIN TOK. 3/1eKTPOANHAMNYEeCKOe AelicTBUe KOTo-
poro anekTpuyeckuii annapaT cnoco6eH BbiAepxaTb NPy KOPOTKOM 3aMblkaHUV 6e3 MoBpexXAeHuit, npensaT-
CTBYIOLMX EFO ganbHeliweii paborTe.

[FOCT 26522—85. ctatbsa 91]

4 O6wmne NonoxeHus

4.1 VcxofHble NONOXeHUNA

4.1.1 Tpn npoBepKe NPOBOAHNKOB 1 3/IEKTPUYECKUX anmnapaTtoB 3/1eKTPOYCTaHOBOK Ha 3/1eKTpoAnHaMn-
YeCKyH M TEPMUYECKYIO CTOMKOCTb Npu K3 npeaBapuTesibHO A0/MKHbI ObITh BbIGpaHbl pacyeTHble ycnosus K3,
T. €. pacyeTHas cxema 3/1eKTPOyCTaHOBKW, pacyeTHbIli Bug K3 B anekTpoycTaHoBKe, pacyeTHas Touka K3. a Tak-
Xe pacyeTHas NPoAO/HKUTENBHOCTL K3 B a/1eKTpoyCcTaHOBKe (MOCNeAHIO NCMNO/b3YIOT NPU NPOBEPKE Ha Tep-
MWYECKY0 CTOKOCTb NPOBOAHUKOB N 3/IEKTPUYECKUX annapaTos, a Takxke npn NpoBepke Ha HEBO3ropaemMocCTb
Kabenei).

4.1.2 PacyeTHas cxema 3/IeKTPOYCTaHOBKM [0/KHA ObITb BblOpaHa Ha OCHOBE aHa/in3a BO3MOXHbIX
3N1EKTPUYECKNX CXEM 3TOI 3/1eKTPOYCTaHOBKM NPU NPOAO/HKUTENBHBIX peXxrumax ee paboTbl. KnocnegHum cne-
AyeT OTHOCUTb TaKXe PEeMOHTHbIe U NMoc/ieaBapuiiHble pPeXrMbl paboThbl.

4.1.3 B ka4decTBe pacyeTHoro suga K3 cnegyert npyHumarb:

- MpV NPOBEPKe 31EKTPNYECKUX annapaToB NXXeCTKUX NPOBOAHNKOB C OTHOCSALWMMUCSA K HAM NO44EPXN-
BalOLWUMN 1 OMOPHLIMU KOHCTPYKUUAMU Ha 3NeKTPOANHAMUYECKY0 CTOMKOCTb — TpexdasHoe K3;

- NpWY NPoOBepKe 3/1IeKTPUYECKUX annapaTtoB 1 MPOBOAHUKOB Ha TEPMUYECKYHD CTOMKOCTb — TpPex- Wau
ofHoa3Hoe K3, a Ha reHepaTOPHOM HanpsXeHUN 3/1eKTPOCTaHLMii — Tpex- uim aByxdgasHoe K3. B 3aBUCH-
MOCTM OT TOro, Kakoe 13 HUX NPUBOAUT K 60/1bLLIEMY TEPMUYECKOMY BO3AeCTBUIO;

- Npuv NpoBepke MO6KNUX NPOBOLAHUKOB MO YC/I0BUIO NX AOMYCTUMOrO CO/MXEHUA BO BpeMs K3 — AByx-
¢hasHoe K3.

4.1.4 BKayecTBe pacuyeTHOW Touku K3 cnegyeT npuHMMaTh TaKyt TOUKY Ha pacyeTHoOli cxeme, npu K3 B
KOTOPOV NPOBOAHVK UV 3/1eKTPUYECKUI annapaT nogsepraeTcs HanbobLllemy 3/1eKTPOAMHAMUYECKOMY Un
TepMMYECKOMY BO3AECTBUIO.

MpumeyaHwue — VICkNOUYeHNs U3 3TOro TpeboBaHUA A0NYCTUMbI TNLLb NPU yYeTe BEPOSATHOCTHbIX XBpaKTepuc-
TUK K3 1 8O0MXHbI 6bITb 060CHOBaHbI TpeGOBaHMHMVI COOTBETCTBYHLWNX BEAOMCTBEHHbIX HOPMaTUBHbIX JOKYMEHTOB.

4.1.5 PacyeTHYI0 NpoAo/HKNTENIbHOCTL K3 npm npoBepke NpoBOAHNKOB U 3/IEKTPUYECKMX annapaTosB Ha
TEPMUYECKY0 CTOMKOCTb crnefyeT onpefensaTb NyTeM C/IOXKEHUS BpPeMeHW AeliCTBUSi OCHOBHOW penerHom
3alKnTbl, B 30HY KOTOPOI BXOAAT NPOBEPSEMbIE MPOBOAHVKM U 3N1EKTPUYECKMEe annapaThbl, Y NOSTHOrO BpeMeHn
OTK/II0HYEHUA COOTBETCTBYIOLLENO BbIK/IHOUATENS, & NPU NPOBepKe kabenei Ha HEBO3ropaeMocTb — MNyTeM C/10-

2
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XEHNS BPeMeHU 0eACTBUSA pe3epBHON pesieiiHolM 3aluTbl U NOSTHOTO BPEMEHWU OTK/IoYeHUs Gavxaiiliero K
MecTy K3 BbliktovarTens.

Mpwn HanMumMmM ycTpoiicTB aBTOMaTMUYECKOro NOBTOPHOro BkNtoyeHns (AMB) uenu cnegyeT yuntbiBaTb
cyMMapHoe Tepmuyeckoe geiicTBue Toka K3.

4.1.6 Mpwn pacuyeTHOl Npoaos/HkMTensHocTn K3 Ao 1 ¢ gonycTumo npouecc Harpesa NpoBOAHNKOB NOA,
AelictBuem Toka K3 cuutatb agmabarnyeckmm, a npv pacyeTHOW npogosmkntesibHocTn K3 6onee 1 ¢ v npu
Heb6bICcTpoaencTByOWMX AMNB cnegyeTt yunTbiBaTbh TENI00TAAYY B OKpYXaloLyto cpeay.

5 QnekTpognHamMuyeckoe AeicTBre Toka KOPOTKOTO 3aMblKaHUS

5.1 PacueT 3/1eKTpOAMHAMUYECKMUX CU B3anMoAelicTBMSA NPOBOAHUKOB
5.1.1 3JneKkTpoguHamuyeckue cusbl B3aumogenctaus F. H. AByx napansienbHbIX NPOBOAHUKOB C TOKamMmun
cnepyet onpeaensite No oopmysie
F=2-10'7./,—K ., <>
128 o
rae 2 ml0-7 — nocTosiHHbIV napameTp. H/A2;
b> %2 MrHOBEHHble 3Ha4YeHNS TOKOB MPOBOAHUKOB. A:
/ — pAnHa NPOBOAHWKOB, M:
a — paccTosiHMe Mexay OCAMM NPOBOAHVKOB, M;
«d - K03 puruneHT dhopmbl.

[LNs NPOBOAHUKOB NPSIMOYTO/ILHOTO CeYeHUs KO3IPULMEHT POPMbI CeayeT OnpeaesiaTb No KPUBbIM,
NnpvBeAeHHbIM Ha pucyHke 1.

PucyHok 1 — [inarpamma Ans onpegeneHus KoadduuymeHta (opmMbl NPOBOAHVUKOB MPSIMOYTO/IbHOTO CeYeHunst

N5 KpyrnbIX NPOBOAHWKOB CMJ/IOWHOI0 CeYEHUS, NPOBOAHNKOB KOJIbLIEBOro CEYEHUS, a TakKe NMpoBOAHN-
KOB (LUMH) KOPbITOO6PA3HOro ceveHns ¢ BbicoToli npocnns 0.1 m 1 6onee cnegyeT npuHumatb K= 1,0.

5.1.2 Hamb6onbluee 3Ha4yeHNe 3NEKTPOANHAMUYECKONM CUMbl UMeeT MecTo Npu yaapHOM Toke K3.

5.1.3 MakcumanbHytocnnyF” H, (3KBUBa/IeHTHYIO paBHOMEPHO pacrnpeaeneHHon nog/nHe nposieTta

Harpy3sku), AelicTByOLYOB TpexdasHol cucteme NPoOBOAHUKOB Ha pacyeTHyto thasy npu TpexdasHom K3. cne-
nyeT onpenensatb nNo doopmyne
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Q
roe | — pnunHa nponeta, M;
[*** — ynapHbI TOK TpexdasHoro K3. A;
Kpacn — KO3(hhULMEHT, 3aBUCALLMIA OT B3aMMHOI0 pPacnosioXeHUs NPOBOAHMNKOB.

3HauveHns koadhdumeHTa Kpacn Ana HEKOTOPbIX TUMOB LWWHHbIX KOHCTPYKUWIA (DUCYHOK 2) yKa3aHbl B Tab-
nnue. 1.

PUCYHOK 2 — CXeMbl B3aUMHOIO PACMO/IOKEHUS LWNHHBIX KOHCTPYKLWiA

Ta6nuuya 1— 3HadeHus koadpduymeHTa Kpacn

3HaueHve koadhdmumeHTa Kpacnans Harpy3ok

PacueTHas
PacnonoxeHvie LW1H
¢hasa pe3ynbLTUpY- o pacTsruea- o
“ n3rvbaroLei " CKVMatoLLEi
toLei toLeii
B ogHOI nnockocTn (PUCYHOK 2 a) B 1,00 1,00 0 0
Mo BeplwmnHamMm paBHOCTOPOHHErO Tpe- A 1.00 0.94 0.25 0.75
YronbHMKa(pUCyHOK 2 6)
B 1.00 0.50 1.00 0
C 1.00 0.94 0,25 0.75
Mo BepwuHamMm MPAMOYro/ibHOro0 pasBHO- A 0.87 0.87 0,29 0.87
6e4peHHOro TpeyrosibHKa (PUCYHOK 2 €
P pey (pucy ) B 0.95 0.43 0.83 0.07
C 0.95 0.93 0.14 0.43
Mo BepwunHaMm pPaBHOCTOPOHHEro Tpe- A.B.C 1.00 0.50 1.00 0

YrosibHUKa. HO OCU M30/IATOPOB pacrnosoxe-
Hbl Mof yrnom 2n/3 apyr KApyry (PUCYHOK2 )
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Mpun aByxdasHoM K3 MakcUMasibHYo Culy onpeaensitoT no popmyne

CE@ _2 '7/#Q@2 ., ., (©)]
~max ‘6‘1 ‘“ya * Nd Npacn*

«e'y? — ypapHbIii TOK AByxdasHoro K3. A.

5.2 BbIGOp pacyeTHOW MexaHU4YeCKOW CXeMbl WNHHbIX KOHCTPYKLUA N TMBKUX NPOBOAHUKOB

5.2.1 MeToauky pacueTa 3/1eKTPOANHAMNYECKOWN CTOMKOCTM LUMHHBIX KOHCTPYKLMI 1 TMOKUX NPOBOAHM-
KOB CrieflyeT Bbl6oupaTb Ha OCHOBE pacyeTHOl MexaHW4ecKol CxXeMbl, yunTblBatoLwwel NX 0CO6eHHOCTU.

5.2.2 Cnepyert pasnyarb:

- cTaTuyeckue cuctembl, o61agaroLme BbICOKOM XECTKOCTbIO, Y KOTOPbIX LWWHbI 1 N301aTopbl npy K3
OCTaloTCA HEMOABWKHBLIMU;

- AVHaMU4YyecKne CUCTeMbI C XXECTKMMN ONopamMu, Y KOTOPbIX U30/IATOPbI Npu K3 cunTaloTcs HenogBux-
HbIMW. a LWNHbI KonebntoTcs;

- ANHaMUYecKue CUCTeMbI C YNpyro noAat/iMBbIMuU onopamMu, B KOTOPbIX NMpu K3 Ko/1e6110TCA U WKUHBIL, Y
onopsl;

- AVHaMUYeckKue CUCTeMbI C TMOBKMMU NPOBOAHNKAMMU.

5.2.3 PacueTHble MexaHN4yecKne CXeMbl WNHHbIX KOHCTPYKLMI pasnyHbIX TUMOB, 06/1ajatoLWwmnX BbICO-
KOW XXeCTKOCTblO, NnpeAcTaB/ieHbl B Tabnuue 2.

Tab6nunuya 2 — PacyeTHble CXeMbl LUNHHbIX KOHCTPYKLNIA

H KoadhdpuumeHT
ome|
P PacueTHas cxema Twvn 6ascK 1 onopbI
CXeMbl
A 0 n
1 OpaHonponeTHas:
A nS — npocTble onopsl 8 1 3.14
2 OpHonposeTHas:
A — HenogBwxHas onopa 8 1.25 3.93
1 __________________ a B — npocrtas onopa
3 OpHonponeTHas:
\ I A 1 B — HEMnoABWXHbIE OMNopbl 12 1 4.73
t* fa
4 [ByxnponeTHas:
J r4 I/\ | A i B — npocTbie onopsbl 8 1.25 3.93
5 Tpex n 6onee nponeTHas: 10* 1.13

& £ ﬂ' A nB — npocTble onopsbl 12« 1 4.73
* Ana KpaHUX NPONeToB.
* 1nA cpegHUX NPOSETOB.
MpumMeyaHune — KoadhduumneHT X NCnosnb3yoT Npy onpegeneHnn MakCMMasibHOTO HanpsXeHUs B Matepu-

ane npoBoAHMKa. Ji— nNpy onpeaeneHnn Harpyskn Ha U3onsiTop, r, — napameTp OCHOBHOW 4acTOTbl COGCTBEHHbIX KO-
ne6aHui WNUHbI.
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PacueTHble cxeMbl UMEIOT BUA PaBHOMPONETHOM 6askuy, nexallein Ui 3akpensieHHolM Ha XeCTKUX ono-
pax 1 nogBepraollelica BO3AeNCTBUIO paBHOMEPHO pacnpegeneHHon Harpysku.

PasnunualoT cnegyiolme TUNbl WWHHBIX KOHCTPYKLUWIA M COOTBETCTBYIOLMX PaCUYETHbIX MEXaHUYeCKMUX
cXeMm:

- LUMHHaA KOHCTPYKUUS, O/IMHA KOTOPOI paBHa A/IMHE OAHOrO NnpoJseTa; ANsl Hee pacyeTHON cxemoi
sABNsieTcA 6asika C LWapHUPHBIM ONMpaHMeM Ha 06enx onopax nposeta (Tabnuua 2, cxema Ne 1);

- LUMHHasA KOHCTPYKUWSA, ANIMHA KOTOPOI paBHa AJ/IMHE O4HOr0 NposieTa, C O4HOWN NPOCTOM NoAHOM Henoa-
BWXKHOIA onopamu; A1 Hee pacUyeTHOW cxeMoli siBNsieTcsa 6asika ¢ lWapHMPHbIM ONMpaHeM Ha NpocTolionope n
XXEeCTKMM onupaHuem (3awemMseHnemM) Ha HenmoABWKHOW onope nposeTa (Ta6smua 2. cxema Ne 2);

- LUMHHasA KOHCTPYKLMSA, ANIMHA KOTOPOI paBHa A/InHe O4HOro NposieTa, C HeMOABWXKHbIMY OnopamMu; An1s
Hee pacyeTHOWN cxeMol aBnsieTcs 6asika CIXXEeCTKMM onvpaHueM (3awemMmaeHnem) Ha obemx onopax nposeta
(tabnuua 2. cxema Ne 3);

- WWMHHbIE KOHCTPYKL MW, O/1MHA KOTOPbIX paBHa A/IMHE ABYX, Tpex 1 6osiee NponeToB; /151 HUX pacyeTHoM
CXeMOi1 ABseTcA 6asika C WapHMPHbIM ONMpaHueM Ha Kaxgon ns onop (tabnuua 2. cxembl No4 n 5).

5.2.4 PacyeTHOI CXeMOoWi LUMHHOM KOHCTPYKLMK € yNpyro NoAat/AMBbIMKU Onopamu criefyeTt cumTatb cXe-
My, B KOTOpPOIi Macca WnHbI pacnpegenieHa noA/IMHe NpoJsieTa, a onopbl NpeAcTaB/ieHbl TeslaMy € 9KBUBa/IEHT-
HOV Maccoi M n npyxuHamu ¢ xecTkocTbio Con.

5.2.5 [nsa rubkMx NpoBOAHMKOB B KAYeCTBe PacHeTHOW CXEMbl NMPUMEHSIIOT CXEMY C XXECTKUM CTEPXHEM,
0OCb KOTOPOro o4YepyeHa no LenHou IMHUK. TMpAsHAbI U30/IATOPOB BBOAST B MEXaHNYECKYI0 CXeMY B BUAE Xec-
TKNX CTEPXXHEl, LlapHUPHO COeAMHEHHbIX C MPOBOAHMKaMU 1 onopamu. Pa3mepbl CTepXHel pacyeTHO CxeMbl
onpefenstoT U3 CTaTUYECKOro pacyeTa Ha AelicTBUE CU TSXKECTU.

5.3 [onycTuMble MexaHW4YecKue HanpsixXeHWs B maTepuase NPOBOAHUKOB W MexaHuyeckue
Harpysku Ha onopbl NP KOPOTKOM 3aMblKaHUN

5.3.1 JonycTumoe HanpshxeHne B Matepuarse XecTKUX LWWNH agon, Ma, cregyeTt npuHUMaTh pasHbiM 70 %
BPEMEHHOr0 CONPOTUBJ/IEHNA Pa3pbiBy MaTtepuana WwuH ap

<r,CI,OH-= O,7ap. (4)

JonycTnmoe HanpsxeHe BMaTepurane WWH A0/KHO ObITh HXKE NpefienaTeky4yecTy aToro marepmana.

BpeMeHHble CONPOTUBEHNS Pa3pbIBY NA0MYCTUMbIE HAMPSXKEHUA B MaTepuanax WuH npusefeHbl B Tab-
nnue 3.

B 30He cBapHbIX COeUHEHWN LWNH X BPEMEHHOE COMPOTUBEHNE pa3pbIBY CHMWXKaeTcs. Ero 3HaveHne
06bIYHO ONpefensAtoT SKCNEPUMEHTA/IbHO: MPU OTCYTCTBUN IKCNEPUMEHTaSIbHbBIX laHHbIX 3HAYEHNSA BPEMEH-
HOro CONPOTUBI/IEHUA paspbIBY, a Takxe AONYCTUMOro HanpsXXeHnsa cnegyeT NPUHUMATb, UCNONb3YS AaHHbIe
Tabnuupbl 3.

Tab6nuuya 3 — OCHOBHble XapaKTEPUCTUKN MaTepuanos LUNH

BpemeHHOe conpoTuBeHne

paspbisy. MMa JonycTtumoe HanpsixeHve. MlMa

Moaynb
Matepuan WwmHbI Mapka ynpyrocTu.
B 06r1actu B 06/1acTu 0 10Ma
mMartepuana CBapHOro Martepuane CBapHOro
coeuHeHns coeavHeHnsA
AO. A 118 118 82 82 7
AnoMUHUA
ALO 59—69 59—69 41—48 41—48 7
AL31T 127 120 89 84 7
AMOMVHUEBbIT AL31T1 196 120 137 84 7
cnnas ABT1 304 152 213 106 7
19157 353 318 247 223 7
MTM 245—255 - 171.5—178 — 10
Meab
MTT 245—294 - 171.5—206 — 10
5.3.2 B 3aBMCUMOCTU OT B3aMHOIO pacnonoxeHunsa WuH 1N N30IATOPOB NnocnegHue npu BO3,D,eVICTBI/II/I Ha

HUX 3NEKTPOANHAMUYECKNX CU1 PaboTatoT Ha U3MMG UM pacTshXeHue (CxaTue) UM oAHOBPEMEHHO Ha U3rMé n
pacTsaxeHue (cxaTtune). B oblem cnyyvae 4ONYCTUMYHO Harpy3ky Ha U3onsaTop (M30158UnMoHHyo onopy) EOTIcne-

6
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AyeT NpMHMMaTb paBHOl 60 % MUHUMa/IBHOW paspyLuatoLL el Harpy3ku Fpa3p. NPUIoXKeHHOM K BepLUVHe N30/5-
Topa (onopbl) Npyu n3rnée Unn paspbise

ANOM = O'6"\pasp- (5
5.3.3 B cnyuyae paboTbl n3onsaTopa Ha n3rnb nam pactsxeHue (cxaTme) 3HavyeHnsa 40NyCTUMbIX Harpy3oK
Ha nsonaTtop (onopy) Poonwsr n Faonp, H. cneagyeT npyHUMaTbL COOTBETCTBEHHO pPaBHbIMU:

Apon.nar Apasp.uar’ j (6)
Atpon.p “ 0»® “paap.p*

rae ~pasp um 1 pasp p— 3agaBaemMble NPeanpuAaATUEM-U3TOTOBUTONIEM  MUHUM&abHblE  paspyluaroLine
Harpysku COOTBETCTBEHHO Mpu M3rnbe 1 pacTskeHUn (Cxatun) nsonsaropa, H.
5.3.4 [onycTMmyto HarpysKy Ha cnapeHHble N30MaTopbl (ONopbl) caieayeT NpuHUMaTh paBHoi 50 % cym-
MapHOro paspyLualoLero ycuiansa n3onatopos (onop)

~oon = ®@pasp
rae Fpa3p, — cymMmapHoOe paspyluatoliee ycuamne cnapeHHbixX n3onsatopos (onop), H.

5.3.5 Mpu yaaneHum LeHTpa Macc WrHbI OT BEPLUMHbLI ONMOPHOTO M30/1ATOPA, HanpUMep, Koraa niaockas
LMHa nocTas/ieHa Ha pe6po (pucyHok 3a. 6), 3HaueHne 4OoNYCTUMOI Harpy3ku Ha ONOPHbIN N30ASTOP NPU U3TY-
6e cnepyeT nepecumTaTb B COOTBETCTBUM C (hOPMYSIOi

~pon = M>mp.ny h/He 8)
rae N — koadhdmumneHT 4onycTUMOIA Harpysku, pasHbliii 0,6 nam 0,5 (5.3.2—5.3.4);
ftu H — paccTosiHMsA OT ONacHoOro cevyeHus N3015ATopa COOTBETCTBEHHO A0 ero BepLUMHbI U LLeHTpa Macc

nornepeyHoOro CeYeHns WNHbI. M.

OnacHoe ceyeHVe OMOPHO-CTEPXXHEBLIX U30MATOPOB C BHYTPEHHUM KpensieHnem apmatypbl (pucy-
HOK 3a) cnefyeT NpUHMMaTh Y ONOPHOTO h1aHLa, ONOPHO-CTEPXHEBLIX U30MATOPOB C BHELUHUM KpernsieHneM
apmaTypbl (PUCYHOK36. B) — Y KDOMKM HUXKHEro d/iaHLLa, @ ONOPHO-LUTbIPEBbIX M30/1I9TOPOB (PUCYHOK 3a) — Ha
rpaHuLe KOHTakKTa WTbIips ¢ PapdopoBbIM TeIOM M301ATOpA.

[JonycTnmyto nsrnbatolLyto Harpy3sky MHOrOsIpyCHbIX M30/IILMOHHbBIX ONop (KOJIOHOK U30/1STOPOB) (pUcy-
HOK 3a, A) cnegyeTt NPUHMMaTb PaBHOW AOMYCTUMO Harpyske HaMMeHee NPOYHOro Apyca, onpeaenseMoi no
opmyne (8).

9 B 0

PucyHok 3 — OnpegenieHne AONYCTUMbIX Harpy3oK Ha M30MATOPbl Y U30/ALUOHHbIE OMOPbI
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5.3.6 [Mpu pacnonoxeHun gas no BepLIMHaM TPeYrosibHMKa (PUCYHOK 26. B. I') U30/19TOPbI O4HOBPEMEH-
HO MCNbITLIBAKOT Kak pacTarnsatolme (Cxmmarowme), Tak n nsrnbarowme ycunms. Jonyctumbie N3rnbaroLLlyo

PoeH ne v pactarusarowyto Faon p Harpy3ku B HbOTOHax cnegyeT onpenensatb no opmynam (6).

5.3.7 [onycTumoe HanpsiXeHne BMaTepuane rubknx npoBogHMKOB <uon, MIMa. criegyeTt npuHUMaTh pas-
HbIM

°epgon = MTnp. 9)
rae N — Ko3ghMUMEHT AONYCTUMOI HarpysKku, pasBHblii 0.35—0.50;
arp — npegen NPoOYHOCTU NPU pacTsXXeHun. H.

5.3.8 [onycTMMyto Harpy3ky Ha NofBeCHble U30MATOPbI CrieAyeT NpUHUMaTb paBHoW 30 % paspyLuato-

el Harpysku, T. e.
~on=0.3W (20)

5.3.9 PaccTosiHus mexay npoBogHvkamu pa3 Adidh, a Takke Mexay NpoBOAHUKaMUN U 3a3€MJIEHHBIMU

yacTamMun A alMHHbIX KOHCTPYKLMIA HanpsixeHnem 35 KB 1 Bbille 1 NPOBOAHUKOB OLLUMHOBKW pacnpeenntesb-

HbIX YCTPOMCTB 1 BO3AYLIHbIX IMHW, & TaKXe TOKOMPOBOAOB K MOMEHTY OTK/oUeHUs K3 Ao/HKHBbI OcTaBaTbCs
60/1blUe AOMYCTUMbIX U30SLUOHHBLIX PACCTOSIHUIA, onpeaensaeMbiX nNpy paboumx HanpPsHXEeHUsX, T. e.

Ap.ch > Ap.ch.gort (11)
*p3 > cp-a.morr
rae Jip.do/lon v np-sgon “ MUHUM&ASILHO [OMYCTUMblE PACCTOAHUA MO YC/I0BUAM MPO60si COOTBETCTBEHHO
Mexgy npoBoAHMKaMu a3 U NPOBOAHUKAMU W 3a3EeMJIEHHBIMW HacTAMKU MpK
paboyem HanpsKeHUN.
5.4 OnpegeneHve MexaHUWYECKUX HanpshkeHWii B mMatepuane NMPOBOAHWKOB W MexXaHW4YeCcKuX
Harpy3oK Ha onopbl NPY KOPOTKOM 3aMblKaHUU
5.4.1 PacueT WNHHbIX KOHCTPYKLMWI, 061afaowmx BblCOKOW XeCTKOCTbIO
5.4.1.1 Tpu pacyeTe LWWMHHOW KOHCTPYKUMW, 061afatoLLeil BbICOKOM XeCTKOCTbIO, WWHY B/1l060M npose-
Te Mex/y U3onATopamu, Kpome KpanHux, crieflyeT paccMaTtpmBaTb Kak CTepxeHb (6asky). Hannume otseTsrie-

HWUIA fonycKaeTcs He yunTblBaTb.
5.4.1.2 MakcumasibHOe HanpshkeHue B MaTepuane WuHbl oTax. Ma. n Harpy3sky Ha M30NATOp LUMHHOW

KOHCTPYKLMN BbICOKOI XecTkocTn F A\ H, npu TpexdasHom K3 cnepyet onpeaenaTtb No qoopmynam:

Ne . (12)
CTTaX = — =— —
Ne =pAd). (13)

roe F N X — MakcumanbHasi cuna, Bo3HUKaroLasi B MHOronposieTHol 6anke npu tpexdgpasHom K3, H. onpepge-
nsemas no cpopmyne (2);
| — panvHa nponeta, M;
NNp— KoO3(PAULNEHTbI, 3aBUCSILLNE OT YC/IOBUSA ONUpaHns (3aKpensieHuns) WyH, a Takke Yncna npone-
TOB KOHCTPYKLMM C HEpa3pe3HbIMU WNHaMK (Tabnuua 2);
W — MOMEeHT conpoTUBEHNS NOMEPEYHOro CeHeHUs WnHbI, M3:DOpPMY/ibl /15 €70 pacyeTa npuseae-
Hbl B Tabnuue 4.

Ta6nunuye 4 — dopmynbl AN onpefenieHNss MOMEHTa MHepPLMK J U1 MOMeHTa conpoTuBeHns W nonepeyHbix ceve-
HUA WWH

Pac-uerHoie opmybl
®opmMa nonepevyHoOro ceyeHus

W pacnonoxeHue WUH
J. v4 W.M3

bh3 bh2

t \J L wy Ww—
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MpogomxkeHne Tabnuubl 4
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OKOHuYaHue Tabnuubl 4

Mpwn aByxdasHom K3

1 12) (14)
aTax
<1s>
roe FA21 — makcumanbHas cunia, BO3HMKallas B MHOronponeTnor 6anke npu asyxdasHom K3. H. nonpe-

pensaemasn no cdoopmyne (3).

Mpu pacyeTe HanpsXXeHWin BO61aCTN CBaPHbIX COeANHEHWN, HAXOAALWMXCA HA PACCTOAHUM Z OT OMOPHO-
ro ceyeHus, Bpopmynbi (12) n (14) cnepyeT NnoAcTaBAATb 3HaUYeHUs A(Z). BbIYMC/IEHHbIE BCOOTBETCTBUM CTab-
nuuen Al (npunoxeHue A).

5413 OneKkTpoAnHaMUYecKne Harpyskum Ha oTAesibHble MPOBOAHUKN COCTaBHbIX LUMH (PUCYHOK 4)
06yCcnoB/ieHbl B3aMMo4eNCTBNEM UX TOKOB C TOKamMu NPOBOAHUKOB ApYrux a3 1 c TokaMu ApYrux 3/1eMeHTOB
NPoOBOAHNKa OAHOM 1 ToVi Xe hasbl. MakcMManibHOe HanpshXeHre B MaTtepuase cocTaBHbIX WKH npu K3 gonyc-
KaeTca onpeaenaTb Mo hopmyse

~mnax  °cp.Tax + ~an.Tax* (16)

10
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raoe OhTax — MakcumasibHOe HanpshkeHve B Matepuasne WuHbl, 06yC/10B/IEHHOEe B3aMMOAeNCcTBMEM ToKa
[AaHHOro NpPoBOAHMKA C TOKaMW NPOBOAHMKOB Apyrux dpas. Ma. KoTopoe B 3aBMCUMOCTU OT Buaa
K3 cnepgyet onpegenaTtb no chopmynam (12) nnn (14);
Namax — MakC/MMasibHOe HarpsixeHue B maTepuasie WnHbl, 06yC/0BNEHHOE B3aMOAEeNCTBEM TOKOB
OTAEeNbHbIX 3/IeMEeHTOB NPOBOAHMKA 0AHOW ha3bl, [Ma. koTopoe criegyeT onpeaensaTb No op-
myne

2-H0-7&Kd nya <17)

rge - PAaccTosiHMe MexAy OCsiMU MPOKIaAoK, M;
a3d1 - PaccTosHue Mexay OCAMU NnonepeyHbIX CeYeHnl 31EMEHTOB COCTaBHbIX WWH. M (DUCYHOK 4);
W?n ~ MOMEHT CONPOTUBEHUS NOMEPEYHOrO CEUEHNsI INIEMEHTA COCTABHOW LWWHbI, M3;
va yAapHbI TOK TpexdasHoro nnm gsyxdasHoro K3. A;
M— u4uKcno NPOBOAHMKOB B O4HOM ¢hase.

PucyHok 4 — [1ByxnosiocHas wuHa

5.4.2 PacuyeT WNHHbIX KOHCTPYKUNIA C XEeCTKUMMK onopamMmu

5.4.2.1 LLIMHHYIO KOHCTPYKLWIO, M30MSTOPbI KOTOPO 06/1a4at0T BbICOKOM XXECTKOCTbIO, B pacyetax Ha
OUHaMUNYECKYH CTOMKOCTb Npu K3 cnegyeT NpeAcTaB/iaiTh Kak CTEPXKEHb C 3aleM/IEHHbIMU KOHLAMUW, UMEeto-
LA NLWBb OCHOBHYHO YacTOTYy COBCTBEHHbIX KOnebaHui.

5.4.2 2 MakcMmanibHOe HanpsiXeHne B MaTepuasne WnH atax, MNa. n Harpy3sky Ha nsonsatopbl FH3 H. npun
pacnosioKeHnn WWH B OAHOW NSIOCKOCTU U BbICOKOW XXECTKOCTU U30/IATOPOB LUMHHOW KOHCTPYKUUW credyeTt
onpegensaTs Mo popmynam;

npu TpexdasHom K3

0 (18)
aTtnx Xlr

(19)

11
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npu gsyxcasHom K3

(20)
amax “W I *
Ne -1*su @1
roe l(— koadhuumMeHT AMHAMMYECKO Harpyskun, 3aBUCALLMIA OT OCHOBHOW 4aCTOTbl COGCTBEHHbIX Kosieba-

HWI wnHbl f, (5.4.2.3) n oT ygapHoro koadyduuymeHTa Toka *. 3HaueHns koapdurumneHTa ngnia agByx-
¢asHoro n TpexdpasHoro K3 B 3aBUCUMOCTU OT OoTHOweHuA I/Momvx (A/HX = 50 u) npy pasHbIxX
KoahhuumneHTax X cnepyeT onpefenate no rpadukam, NPUBEAEHHbLIM Ha PUCYHKe 5.

PucyHok 5 — 3aBUCMMOCTb KO3hhmumneHTa AMHAMUYECKOW Harpyskn ANs N30/ATOPOB U WNH OT YacTOTbl COGCTBEHHbIX
KonebaHnii WNHbI NPU pPasINyHbIX yAapHbIX KoadduumeHtax x- 1 — x* 1.6: 2 — x° 1.4; 3 — x* 1.25; 4 — xm 1.1:
5 - X“ 10

5.4.2.3 PacuyeTHy 4acTOTy COBCTBEHHbIX KOsiebaHuii WuHbl 7,. 'y, cnegyeT onpeaenaTb no oopmyie

(22)
raer, — napaMmeTp OCHOBHOW 4acTOTbl COBCTBEHHbIX KOIe6aHWi WnHbI. 3HaYeHNs 3TOro napameTpa 3aBu-
CAT OT TMNa LUMHHOM KOHCTPYKLUUW 1 yKa3aHbl B Tabnuue 2.
E — wmopaynb ynpyroctn matepuana wuHbl, Ma:

J— MOMEHT VHepuMM NONepeYHOro CEHEHUS WNHbI, M4;
T — Macca WrHbI Ha eauHNULY AJIWHBI, KI/M.

5.4.2.4 MakcuMmanbHYo Harpy3ky Ha NnpoxogHble n3onsatopbl PMB.H, cnegyetonpeaenaTs nocopmyne

(23)
¢ pacn
rae /mp — paccTosiHMe OT TopLa NPOXOAHOro M3onsaTopa Ao 6aunxaiiliero onopHoro nsonsatopa dasbl. M.
5.4.2.5 MakcumanbHoe HanpsixeHue oTax (MMa) B Matepuasie COCTaBHbIX LUMH LUNHHOW KOHCTPYKLUUKN C

XeCTKMMM onopamm AoNyCcTUMO onpeaenaTb no opmynie (16). Mpy aToM MakcuMasibHOe HanpshXeHne BmaTe-
pvuane wuH, 06ycnoBneHHOe B3auMofelicTBMeM NMPOBOAHUKOB Apyrux da3. aprax cnegyert onpefensatb B
3aBUcUMoCTM OoT Buaa K3 no cdopmyne (18) mnm (20), a makcMmasibHOe HanpshkeHne B MaTepuasie LVH.
06ycnoBfieHHOe B3aMMOAeNCTBMEM OTAENbHbIX 3/IEMEHTOB NPOBOAHMKA O4HOM dhasbl. 131 Tax — no hopmyie

12
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_2-10-7/, X fW |2, <24)
N max {n) Nat

roellan— koappuuMeHT OMHAMUYECKOlW Harpysku, 3aBUCALWMIA OT pacyeTHOMW OCHOBHOW 4acTOThbl
COBGCTBEHHbIX KON1Ie6aHNN 31eMEHTOB COCTaBHOM LUNHbLI /)3, KOTOPLI/ cnegyeT onpeaensaTs no
pacyeTHbIM rpadvkamM, NpuBeAeHHbIM Ha pucyHke 5.
PacuyeTHyYH0 OCHOBHYIO 4acTOTY COGCTBEHHbIX KONebaHni 3/1eMeHTOB COCTaBHOW WUHbI pasbl flsn, ',
onpeaensaloT no oopmyne

rae /an— paccTosiHMe MeXAy oCsMU NpPoKNazok, M;
J— MOMEHT UHEPLMMN NOMNEPEYHOro CeUYeHUsI NEMEHTA LWNHbI, M4:
mjn — Macca afieMeHTa WKHbI Ha eAUHULY AJTUHBI, KI/M.

5.4.2.6 MakcumanbHoe HanpsXXeHne B maTtepuasie WuH arax, la. n MakcumMasibHYH Harpysky Ha onop-
Hble 1 NPOXOAHble N30nsATOpbI F,,3, H. Npy pacnonoXxeHnn WNH No BepLUMHaM TpeyrosibH1Ka (PUCYHOK 26. B. T)
cnepyeTt onpeaensitb C y4eTOM MX NPOCTPaHCTBEHHbIX Koneb6aHwnii, ncnonb3ysi hopmysibi:

_A<3>/ . (26)

crrax .yy .
(27)
(28)

roe W —meHbLINi U3 AByX MOMEHTOB COMPOTUB/IEHUS NONEPEYHOro CeYeHUs WnHbI, M3, T. €. MOMEeHTa
COMpOTUB/IEHUS NPU U3rnbe B NJIOCKOCTU, NPOXOAsLEed Yepe3 OCb U30/IATOPOB, N MOMEHTA
COMpOTMB/IeHUS NpU U3rnbe LWKHbI B M/IOCKOCTW, MPOXOoAsLLel Yepes APYryto OCb LUMHbI:

n Fma* —bnekTpoAnHamMuyeckune cusbl, onpegensieMmblie COOTBETCTBEHHO Mo dpopmynam (2) n (3);

54 —KO3(hPULMEHTbI, 3HAYEHUS KOTOPbIX A1 Hambosiee pacnpoCTPaHEeHHbIX TUMOB LUMHHBLIX
KOHCTPYKUWIA (PUCYHOK 2. 6. B, ') NpBeAeHbl B Tabnuue 5.

Tab6nuya 5— 3HavyeHnsa KOIPULMEHTOB 7] LWUMHHBIX KOHCTPYKLWIA

3HayeHune koaduynenta

Cxema KOHCTPYKLUK 3HaueHue

KO3 nuyneHtTa \F 7wk
Ha pucyHke 2 Pduy ANS1 LLVH KpyT /1070 u
caagpatuora

KONbUeBOCO ceuyeHuit
ceyeHus

PacnonoxeHue wuH

Mo BepwuHam NPAMOYrosiIbHOro

B 0.95 0.95 1.1

paBHOGEAPEHHOTO TPEYroibHMKa
Mo BepwuHam paBHOCTOPOHHEro 6 1.0 1.0 1.39
TpeyrosibHUKa e 1.0 1.0 121

5.4.3 PacyeT noagBeCHOro camoHecylero Tokonposoaa

5431 PacueTHoe MmakcnMmasibHOe HanpsaXeHve B MaTepuasie NPoBOAHVKOB MNOABECHOIO CaMOHecylLe-
ro Tokonposoga lMpacy Tax, MNa, cnegyert onpefensatb € y4HeTOM COOCTBEHHOrO Beca, Beca U30/1ALMOHHbIX pac-
NOpoK 1 NibAa, a Takke AeiicTBUA Hanopa BeTpa, T. e.

°pacy. max = «Wax + °e- 9)
rae drax — MakcumasibHOe HanpshXeHue B maTepuasie NPoOBOAHMKOB BCNEACTBUE 3/1EKTPOANHAMNYECKOTO
AencTeBmA Toka K3:
aB— HanpshkeHue B MmaTepuasie NPOBOAHNKOB OT COGCTBEHHOIO BECA, Beca U30/15LMOHHbIX PAcnopok
1 Nbfaa, a Takke AeNCTBUSA Hanopa BeTpa.
Harpy3ky Ha M30NATOp MOABECHOIO CaMOHEeCYLIero TOKOMNpoBoga clefyeT onpefensatb no gopmy-
ne (13).
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5.4.4 PacueT WNHHbIX KOHCTPYKLMWIA C ynpyronoaat/inBbiMn onopamm

5441 MakcumasibHoe HanpshxeHne B MaTepuasie WNH U MaKCUMasibHYHO Harpysky Ha U30/1ATOpbI WWH-
HbIX KOHCTPYKLMI C yripyronogarainsbiMy onopamm crieayet onpefenaTb COOTBETCTBEHHO nodopmyniam (18) n
(19) nnm (20) 1 (21). a YacToTy COBCTBEHHbIX KONle6aHnii — no hopmyne (22). yuntbiBas Npy 3TOM, YTO Napa-
MEeTP OCHOBHOI YacTOTbl I, SABNAsieTcA pyHKUmen 6e3pa3mepHbIx BenmumH Con/ 3EJ n MIml, rge Con— xecT-
KOCTb onop, a M — npuBegeHHaa Macca. 3HayeHUs XeCTKOCTU Onop onpeaensAT 3KCNepuMeHTaslbHO, a
npuBeAEeHHOM Maccbl — corsiacHo 5.4.4.2. KpvBble AN onpefesieHns T, WWH C XeCTKUM 3akpernsieHneM Ha
ornopax npvBeAgeHbl Ha PUCYHKe 6. a 415 LWWH C LUapHUPHbIM 3aKpensieHneM — Ha PUCYHKe 7. 17151 WKH € yepe-
OYIOWNUMNCA XECTKUMUN N LLAPHUPHBIMU 3aKpenaeHnsaMn Ha onopax 3HavyeHne napameTpa r, 4ONYCTUMO Npu-
6113UTeNIbHO OLEeHUBATL Kak cpeHee Mexay ero 3HayeHUsiMU, HalgeHHbIMU MO KPUBbIM PUCYHKOB 6 1 7.

PucyHok 6 — KpuBble gns onpegeneHuns napameTpa OCHOBHOM YacTOTbl CO6CTBEHHbIX KONebaHnii WrHbI NPY ee XeCTKOM
3aKpensieHMn Ha ynpyronogart/imebix onopax

2D a0 100 200 300 600 1100 c~PIE]

PucyHok 7 — KpuBble Ana onpegeneHus napamerpa OCHOBHOU 4acTOTbl COGCTBEHHbIX KONNEBGaHWIA WNHbI npu ee wapHMp-
HOM 3aKpensieHnn Ha ynpyronoaat/inBbiX onopax

3HayeHVsa I, 4718 WNH CXXeCTKUM 3akpernsieHrem Ha ornopax npu Con/ 3/£Ji 5000 1 ans WnHe WapHUPHbIM
3akpensieHnem Ha onopax npu Corn/ JEJ £ 3000 npmBeaeHbl B Tabauue 2.
5.4.4.2 TpuBeneHHy mMaccy onopbl M, Kr, onpegensaoT No NpubanXeHHOW dopmyie
(30)
M = Man

roe Man— macca onopel, Kr;
Hvon n Hyw— paccToaHMSA0TOCHOBAHUAOMNOPbICOOTBETCTBEHHOAOLEHTPaAMacconopbI(M3019TOpa)mLLeH-
Tpa Macc MNornepevyHOro cevyeHns WuHbl (PUCYHOK 8), M.
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Mpw N3BECTHOI YacToTe COBCTBEHHbLIX KOsle6aHwWii onopbl, 3aKpensieHHon Ha
ynpyroM ocHOBaHuu, NpuBeAeHHy maccy M, kr, cnenyeTt onpegensite no gop-
myne

Mw-Sss— , (31>
(2*<*)
roe Con— XeCcTKOCTb onopbl, NPakTN4eCKn paBHasA XXeCTKOCTN U3o14ATopa Cp,
H/m:

fon— uyacToTa co6CTBeHHbIX Kone6aHuii onopbl. Y. paBHas 4actoTe
KonebaHwuii nsonatopa /us.

545 MpoBepKka TOKONPOBOAOB Ha 3/1EKTPOANHAMUNYECKYH CTOMKOCTb pUCYHOK 8 — K pacueTy npu-
npu Hannunn yctpoincts AMNB BeZleHHOW macchbl onopsbl
5451 Mpu Hanmuum GbicTpogeicTBytoWwMnX AlMNB TOKONPOBOAbLI 3/1EKTPO-

yCcTaHOBOK HanpsixxeHnem 35 KB 1 Bblle cneayeT NpoOBEPSATh HA 31EKTPOANHAMMNYECKY IO CTOMKOCTb NPy NOBTOP-
HOM BK/IOYEHUM Ha K3.

MeToavka npoBepky NpuBeAeHa B NpuioxeHnn b. Takas nposBepka He TpebyeTcs, ecnim NPoAo/HKMTE NNb-
HOCTb 6eCTOKOBOI nay3bl /6 N,

(32)

raoe 7, — nepsas (OCHOBHas) yacTtoTa CO6CTBEHHbIX KOne6aHuii OWMHOBKN, TL;
6 — norapudmmnyeckunii fekpeMeHT 3aTyXaHUs TOKONPOBOAA NPU FOPU3OHTA/IbHbIX KO/1le6aHnsX, 3Have-
HMe KOTOPOro onpenensieTcs aKCnepuMeHTasIbHO A5 KaXKA0W KOHKPETHOW KOHCTPYKLMM TOKONPO-
BOJa.
5.4.6 PacuyeT rmb6kux NpoBOAHUKOB
5.4.6.1 MMpu pacyeTe rMO6KNX NPOBOAHNKOB CrleayeT onpeaenaTb MakCUMasibHOe TAXeHne B MPOBOAHN-
KaxX 1 MakCUMasibHOe OTK/IOHEHME NPOBOAHMKOB Npu K3 1 nocne ero otkno4veHus (NpunoxeHue B).

5.5 MpoBepKa WWHHbIX KOHCTPYKUUIA, TMGKUX MPOBOAHWMKOB W 3/IeKTPUYECKUX annapaToB Ha
3/1eKTPOANHAMUNYECKYIO CTOWKOCTb MPU KOPOTKOM 3aMblKaHN

5.5.1 [pu NnpoBepkKe WNHHbIX KOHCTPYKLUWIA Ha 9/1eKTPOANHAMUYECKYHO CTOKOCTb pacHeTHbIMU BENNYU-
HaMu SIB/IIIOTCA MaKCUMasIbHOE HarnpshkeHne B maTtepuasne WuH o”ax (Ma) n MakcumasibHas Harpyska Ha u3o-
natopbl Fmax (H).

[na NnpoBepkn 31eKTPOAMHAMNYECKON CTOMKOCTU LIMHHBLIX KOHCTPYKUWIA cnefyeT ncnosb3oBartb criefy-
lolne HepaBeHCTBa:!

max (33)
X N Npor*J

roe o v Nojon — ponycTtumMoe MexaHn4yeckoe HanpsXxeHwe B matepuane WwuH, MNa, nagonyctumas MexaHu-
yeckas Harpy3ska Ha n3osiaTopsbl, H. KoTopble cnefyeTt onpeaesnisitb BCOOTBETCTBUMU C5.3.

MpuMepbl pacyeTa 3N1eKTPOANHAMMUYECKO CTOMKOCTU LUMHHBLIX KOHCTPYKUUIA NpUBEAEHbI B NMPUIOXe-
Hum I,

5.5.2 lpu npoBepke rMMOKMX NPOBOAHUKOB Ha 3/1EKTPOAMHAMUNYECKYO CTOMKOCTb pacyeTHbIMU BeNUKN-
Hamu ABASAKTCA MakCMMaslbHOe TaXeHne Fmax,n mMakcumasibHoe convmkeHne NpoBOAHNKOB Npu K3.

[N NnpoBepKun 3/1eKTPOAMHAMUNYECKON CTONKOCTY rMBKMX NPOBOAHNKOB CnefyeT MCNo/b30BaTh creayto-
wme HepaBeHCTBa:

Amax ~~poni

3-2 (s-rp)aaAonmin

rae Faon — fonycTumoe TskeHue NMpoBOAHMKOB, KOTOPOE CriedyeT onpeaensiTb B COOTBETCTBUM C 5.3;
a— paccTosiHve Mexay NpoBoAHVKaMU a3 Npu OTCYTCTBUU MX CMELLEHMS;
S — pacyeTHOe CMeLleHne NPOBOAHVIKOB:
rp— paguyc pacuiensieHusi gasbi;

fgon. min HavMeHbLUee AO0MyCTMMOEe PacCTOsiHME MeXAy NMPOBOAHUKAMW pasHbIX has npv Hanbosblem
paboyeM HanpsKeHUN.
5.5.3 OnekTpoAnHammyeckas CTOMKOCTb 3/1eKTPMYECKMX annaparos B 3aBUCUMOCTM OT TUMNa 1 KOHCTPYK-

Lnn XapakTepusyeTcsi UX npefesibHbIMU CKBO3HbIMW TOKaMW /TP Cx0 1 / 1P cxa  HOMUHaU1IbHbIMU TOKaMy 3/1eKTpo-
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OVHaAMUYeCKOol CTOMKOCTU /OMH U /OyH WK KPaTHOCTbLH TOKa 3M1EKTPOANHaAMUYECKoli cToikocTn /gw,,/b/2/Hom) =

= «OuNH-
DnekTpoAgnHaMnyeckass CTOMKOCTb 3/1eKTPUYECKOro annapara obecneyveHa, eCcnm BbINOSHAKTCA YCIO0-
BUSA:
‘oMM no-
m 2 /ys;
#oym 2 [ys; 35)

Anp. ca “ ~n0

;np. CKB -*ypa*

rge /m0-  HauasbHOe AeficTByloLlee 3HauYeHe NepuoAnYeckoi cocTaBnsiowwel Toka K3 B uenu ¢ anekTpu-
YeckuM annaparom;
yAapHbIA Tok K3.

6 Tepmwnyeckoe AEﬁCTBME TOKa KOPOTKOro 3aMblKaHUA

6.1 OnpepgeneHne nHTerpana xoyna n TepMUyYeckn 3KBUBa/IEHTHOIO TOKa KOPOTKOro 3aMblKa-
HUA

6.1.1 CTeneHb TepMMYECKOro BO34elicTBMA Toka K3 Ha NMpOBOAHVKM 1 3/1eKTpUYecKmne annapaTbl onpe-
nensietcsa 3HayYeHueM MHTerpana [xoyns Br A2ec

(36)

bl
J'>

roe il— Tok K3 B Npou3BO/ibHbIA MOMEHT BpemeHu t. A;
forxn — pacueTHas npogomknTenbHocTb K3 B aniekTpoycTtaHoBke (4.1.5). c.

CTeneHb TEPMUYECKOro BO3aeicTBUSA Toka K3 Ha NPoOBOAHMKM 1 3/1EKTPUYECKMe annapartbl AoMyCTUMO
Takxe onpefensaTb C UCNOMb30BAHNEM 3HAYEHUIA TEPMUYECKM IKBUBASIEHTHOTO Toka K3
(37)

'Tep. aK

N pacyeTHOI npogo/mkuTenbHocTn K3.
6.1.2 WHTerpan fxoyns B, gonyckaeTcs onpeaensaTb NPUGAVKEHHO Kak CyMMY UHTerpasios OT nepuo-
nunyeckoi 8K, n anepnoanyeckoli 8, a coctaBnstowmx Toka K3, 1. e.

BK*B Kn + Bfa. (38)

6.1.3 MeToamKa aHa/INTUYECKUX pacyeToB nHTerpana [JXoyssa n TepMruyeckn 3KkBUBasIeHTHOTo Toka K3
3aBUCUT OT pacyeTHO CXeMbIl 3/IEKTPOYCTaHOBKM, NMONOXEHUS pacHeTHOM TOUKM K3 1 ee yaaneHHOCTH OT reHe-
paTopoB. CUHXPOHHbIX KOMMNEHCATOPOB 1 31eKTpoaBuratesiein. Npmn sToM BO3MOXHbI CeaytoLme cayyvaun:

a) McxofHast pacyeTHasi CXema 3/1eKTPOyCTaHOBKM UMeeT NPOou3BO/IbHbIV BUA,. HO [1/19 BCEX FTeHepaTopoB
N CUHXPOHHbIX KOMMeHcaTopoB K3 ABNseTcA yAa/leHHbIM, T. €. OTHOLIEHMe feliCTBYIOLLero 3Ha4eHUs nepuoaun-
YecKoli cocTaBAoLL el Toka Nt60ro reHepaTopa WM CUHXPOHHOTO KOMMNeHcaTopa B HayasibHbIli MOMEHT K3 K
ero HoMVHa/IbHOMY TOKY MeHee [IByX. B 3TOM c/iydae BCe MCTOUHMKM 3N1EKTPUYECKON 3HEPrUM 1 CBA3bIBalOLWNe
NX CTOUKOI K3 a/ieMeHTbl pacyeTHO CxeMbl MyTem Npeo6pa3oBaHns CXeMbl 3amMelleHNs A0/DKHbI ObITb 3ame-
HeHbI O6LMM 3KBUBA/IEHTHLIM UCTOYHNKOM (cucTtemoit). 34C KOoTOporo NnpMHMUMaeTCs HeM3MeHHON No amnan-
TyAe. a WHAYKTMBHOE COMpOTUBJ/IEHNE PaBHbIM Pe3y/IbTUPYIOWEMY 3KBUBA/IEHTHOMY WHAYKTUBHOMY
COMPOTUB/IEHNIO 3/1IEMEHTOB PacyeTHOW CXeMbl:

6) ncxofHas pacyeTHasi CXxema CoAePXUT OAUH NN HECKO/TbKO OAHOTUMNHBIX M OANHAKOBO YAa/TeHHbIX OT
pacyeTHO Toukn K3 reHepaTopoB WM CUHXPOHHbIX KOMMEeHCaTopoB, NpuyemM pacyetHoe K3 A1 HUX sBnsieTcs
6/IM3KMM, T. €. HaYa/IbHOE AeiiCTBYOLLee 3HaYeHMe NepUoANYECKOl COCTaBIAIOLL el TOKa KaKOro reHepaTopa
WM CUHXPOHHOTO KOMMeHcaTopa npeBbIllaeT ero HOMUHa/IbHbIA TOK B ABa 1 6onee pasa;

B) MCXOJHas pacyeTHasi cCXxeMa COAepXUT pas/imyHble UCTOYHUKMN dHepruu, a pacyeTHas Touka K3 genut
CXeMy Ha [iBe He3aBNCUMble YacTu, OfHa U3 KOTOPbIX COAEPXKUT UCTOUHNKM SHEePruu, AN KOTOPbIX pacyeTHoe
K3 sBnsieTcs yAasneHHbIM, a Agpyras — OAVH WM HEeCKOJIbKO reHepaTopoB (CUHXPOHHbLIX KOMMEHCaTopoB),
HaxoAALWMXCA B OANHAKOBbIX YC/I0BUAX OTHOCUTE/IbHO TOUKM K3 1 cBA3aHHbIX € TOUkol K3 no pagnanbHoli cxe-
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Me, MpUYeM A/15 3TOM MalUVHbI UV TPYNMbl MallvH pacyeTHoe K3 saBnseTca 6/M3kMM. B aTom cnyvae akBuBa-
NEHTHYI0 CXeMy 3amelleHns cnegyeTt npeobpasoBaTh B ABYX/1y4eBYHO: BCE MCTOUHUKM IHEPrum, A1 KOTOPbIX
pacueTHoe K3 saBnisieTcs yganeHHbIM, U CBA3bIBalOLLNE MX C TOUKOM K3 anieMeHTbl NpeAcTaBuTb B BUAE O4HOM
BETBU C HEM3MEHHOW MO amMnNAnTye sKkBuBasieHTHON 3C 1 pe3y/ibTUPYIOLWMM 3KBUBASIEHTHBIM COMPOTUBIIE-
HUEM. a MalWHYy UAn rpynny MallviH, 415 KOTOopbIx pacyeTHoe K3 aBnsieTcs 61nskum. — B BUAe ApYroi BeTBU C
n3MeHstouelrica Bo BpemeHn 34C 1 COOTBETCTBYIOLNM 3KBUBA/IEHTHLIM COMPOTUB/IEHNEM;

r) MNCXOJHasi pacyeTHas CXxeMa CoAepPXUT pas/iMyHble UICTOYHUKN 3Hepruu, a pacueTHas Touka K3 genut

CXeMy Ha [lBe He3aBUCUMbIe YaCTU, OfiHa U3 KOTOPbIX COAEPXUT NCTOUHUKN IHEPTUU, AN1S KOTOPbIX pacyeTHoe
K3 saBnsieTcs yganeHHbIM, a gpyras — rpynny O4HOTUMNHbIX 3N1eKTpoaBurateneli (CMHXPOHHbIX UM aCUHXPOH-
HbIX). 419 KOTOPbIX pacyeTHOe K3 aABnisieTcst 651M3kMM. B 3TOM Crlyyae aKBUBa/IEHTHYO CXEMY 3aMeLleHns Tak-
Xe cnepyeT npeo6pasoBaTthb B BYX/IIOUEBYHO: BCE NCTOYHUKN IHEPIUU, 4711 KOTOPbIX pacyeTHoe K3 saBnsetcsa
yAaneHHbIM, 1 CBA3bIBatoLMe UX C TOUKoli K3 anemMeHTbl NpeAcTaBnTb B BUAe O4HOV BETBU C HEM3MEHHOI MO
amnanTyge akBuBasieHTHol 34C 1 pe3y/ibTUPYIOWMM 3KBMBAIEHTHBIM COMPOTUB/IEHNEM, @ FPYNMY 3/1eKTPO-
ABuratenein — aksmBasieHTHol 3C 1 9KBMBaIEHTHbIM COMPOTUB/IEHNEM.

6.1.4 Mpu onpefeneHun nuterpana [xoyna n TepMnyeckn aKBUBaJIEHTHOIO Toka K3 gonyckaeTtcsa npu-
HUMaTb. YTO anepuogmnyeckas coctaBnsowas Toka K3 oT Toli 4acTu pacyeTHONM CXeMbl, KOTOpas CoOAepXuT
yAaneHHble oT MecTa K3 NCTOUYHMKM 3HePrun, He3aBNCUMO OT KOHPUIypaLmm 3TO CXeMbl N3MEHSIeTCS MO 3KC-
NOHEHLUNarbHOMY 3aKOHY C SKBMBa/IEHTHOW MOCTOSIHHOVM BpeMeHW. ocnefHiolo crnegyeT onpeaesnisaTb Mo
O HOV 13 criegyrowmx opmy:

T -9 (39)
' Yernme, ne(x- 0)
a__ =21 1> (40)
Ammx fLyx
29 >mfak<20 (41)

°Y:mMux Z a,(20)

. Ol & _—

roe *ak<r.oi n <X 3KBUBaJ/IEHTHbIE MHAOYKTUBHOE N aKTUBHOE COMPOTUBEHUNA OTHOCUTESIbHO TOYKA
K3. onpepensiemblie U3 CXeM 3aMeLLEeHUSA, B KOTOPbIX BCE 3/IEMEHTbI MCXO,D,HOVI
pacquHoﬁ CXeMbl y4YTeHbl COOTBETCTBEHHO TOJ/IbKO UHAYKTUBHbLIMAU N TOJ/IbKO
aKTUBHbIMN CONPOTUBMEHNAMU:

Z,, — KOMIJIEKCHOE 3KBUBAJIEHTHOE CONPOTUNBJ/IEHNE CXEMbI 3aMeLLLeHUS OTHOCUTESIbHO
pacuyeTHon Toukn K3, onpegensemoe npu yacTtote 50 Iy,
Im ZjKn Re Z,, — COOTBETCTBEHHO MHVMMas U AeCTBUTENIbHAA COCTaBsAOLL e 3TOr0 CONPoTUB/Ie-
HUS;

Z ,1(20)— KOMMNNEKCHOEe 3KBNBa/IEHTHOE COMNPOTMBI/IEHME CXEMbI 3aMeLLeHNA OTHOCUTETbHO
pacuyeTHoW Toukn K3, onpegensiemoe npu yactote 20 Iy,

Im2~ 20)u ReZ~0) — COOTBETCTBEHHO MHMMasi U AENCTBUTE/IbHAsSI COCTaB/IsAOLLME 3TOTO CONPOTUBIE-
HUA.
NMpumeyaHune — Mpn onpeaeneHnn 3KBMBaNIEHTHON NOCTOAHHONM BpemeHu [aa, no nwb6oi 13 atux dopmyn

CUHXPOHHbIE N aCUHXPOHHbIE MaLUMHbI A0/KHbI ObITb YY4TEHbl MHAYKTUBHBIM COMPOTUB/IEHNEM OﬁpaTHOIﬁ nocnepnoBartesb-
HOCTWU N aKTUBHbIM CONPOTUB/IEHNEM OBMOTKN cTaTopa.

6.1.5 B Tex cnyvasx, Korga ncxogHas pacyetHas cxema MMeeT Npon3BO/IbHbIN BUA,. HO 419 BCEX reHepa-
TOPOB M CUHXPOHHbIX KOMNEeHcaTopoB K3 siBnseTcs yganeHHbim (6.1.3, nepeuncneHune a), uHrerpan Ixoyns Bk,
A2ec. cnepyeT onpefenaTtb no oopmyne

A< 1

By=Bin® Bya= kR orron + Ta. ok 1-0 (42)

rae /,,c— peilicTBylollee 3Ha4YeHVe Nepruoanyeckoli coctaBnsioLeli Toka K3 oT 9KBMBa/IEHTHOrO UCTOYHN-
Ka aHeprun (cuctemsol). A.

' 3HaK «—*, pacnosioXeHHbI nog o603HaveHeM (Z), o3HavyaeT KOMMIEKCHYIO BENMUUHY (34ecb U aanee).
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B aTOM cnlydae TepMUYECKN 3KBMBA/IEHTHbIN TOK K3 /Tep  A. paBeH

Aep. ax n3)

Mpun Dlkn > 3 Ta3knHTerpan Mxoynsa gonycTumo onpeaensatb No dopmyie
(44)
a TepMUYeCcKn 3KBMBAIEHTHbLIN TOK K3 no chopmyne

ns)

6.1.6 B Tex cryyasix, Korga ncxofHasi pacyeTHass cxema CoAepPXUT OANH NN HECKO/TbKO O4HOTUMHBIX U
OJMHAKOBO yAa/eHHbIX OT pacyeTHO Toukn K3 reHepaTopoB (CMHXPOHHbLIX KOMMEHCATOPOB), NpUYeM pacyeT-
Hoe K3 ansa Hux siBnisieTcsa 6am3kum (6.1.3. nepeuncrieHue 6), nHTerpan pxoynsa. A2 mc. cnegyet onpenensiTb no
chopmyne

(46)

rae /mor — HauvanbHOe AelicTByloLLee 3HaYeHe nepuoanyeckoli coctaensoLeli Toka K3 oT reHepatopa
(reHepaToOpOB, CUHXPOHHbLIX KOMMEHCaTOpPOB). A;
BK r1>— oTHocuTenbHbI uHTerpan Axoyns:

B, (47)
frcfaikn
rae Infr— pelicTBytollee 3HaYeHWe NeproANYECcKO cocTaBristoLLel Toka K3 oTreHepaTopa (reHepaTopos,
CUHXPOHHBbIX KOMMEHCATOPOB) B NPOM3BO/IbHbIA MOMEHT BPEMEHU, A;
Tar — nocTosiHHas BpPeMeHW 3aTyxaHus anepuogmyeckoli cocTaBrisitoweid Toka K3 oT reHepartopa
(reHepaTOpOB, CUHXPOHHbIX KOMMEHCATOPOB), C.
3HayveHnss OTHOCUTENLHOrO MHTerpana Ixoyns Brr yunTbiBatollero BiMsiHMe U3MeHeHNss BO BpeMeHU
aMnInMTyAbl NepUoanyeckoil cocTaBisioLe Toka K3, Npu pasHbIX cucTeMax Bo36yXAeHNs reHepaTopoB npas-
HbIX ya/IEHHOCTSAX pacyeTHOW ToukM K3 OT reHepaTopos, T. €. pa3HbIX OTHOLLIEHUSAX AeCTBYIOLWEro 3Ha4eH s
nepuoAnYecKkoil cocTaBsoLel TOka reHepaTopa B HavyaslbHbIi MOMeHT K3 K HOMWHa/IbHOMY TOKY MalluVHbI
MOryT 6bITb OnpeAeneHbl NO KPUBbIM Ha pucyHKax 9—11.
Mpu paccmaTpuBaeMoi UCXOAHONM pacyeTHOM cxeme TepMUYeCcKN IKBUBAIEHTHbIN ToK K3. A. cregyeT
onpefenaTts no chopmyne

(48)
Mpun Ol > 3lMa, nHTerpan J)xoyns gonycTumo onpeaensatb no oopmye
Bk* /*0r(8k, @@ +rar) (49)
a TepMUYeCKn 3KBMBaSIEHTHbIN TOK K3 no hopmyne
(50)

> 3HaK «*». pacrnosIoXeHHbI nNoj o6o3HaveHem (B), 03HauvaeT, YTO JaHHas Be/IMYMHa BblpaXeHa B OTHOCUTE b~
HbIX eAnHuLax (3gecb v ganee).
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PucyHok 9 — KpuBble ans onpege- PucyHok 10 — KpuBble ans onpe- PucyHok 11 — KpuBble ans ornpe-
neHnsa 8( I OT CUHXPOHHbIX reHepa- AeneHuns 8Kf OT CUHXPOHHbIX reHe- AeneHus Bf r oT CMHXPOHHBIX reHe-
TOPOB C TUPUCTOPHOI He3aBUCUMO paTopoB C TUPUCTOPHOI cucTemoii paTopoB C ANOAHOI 6GeclyeTo4YHOW
cucTemoit BO36yxaeHNs camMoBO036yxaeHuns cucTemoi caMoBo36yxAeHUs
6.1.7 B Tex cny4asx, Korga ncxofHas pacyeTHasi Cxema COAEPXUT pas/iMyHble UCTOYHUKU SHEPTUK, a

pacueTHoe K3 AennT cxeMy Ha iBe He3aBUCKMbIE YaCTU, O HA U3 KOTOPbIX COAEPXUT UCTOUHUKN IHepruu, Ans
KOTOpbIX K3 AiBAsieTCA yAaNEHHbIM, a Apyras — OfWH WU HECKOSIbKO reHepaTopoB (CUHXPOHHbIX KOMMEeHcaTo-
POB). HAXOAALLMXCSA B OAUHAKOBbIX YC/IOBUAX OTHOCUTENBHO TOUKM K3 1 CBSA3aHHbIX C TOUKOW K3 no pagnanbHoli
cxeme, NpUYeM A5 3TON MalliMHbI UK TPYNNbl MAWWH pacyeTHoe K3 aBnsieTcs 6nmnskum (6.1.3. nepeuuncne-
Hue B), MHTerpan [xoynsa cnegyet onpefensitb no opmyne

{ Zonsn
1-e Taa* l-e r*r +
<51)
*oTknP~a.3k * 74, )
4Aj.c AidrA.akA, T 1-e 7a37ar
7*.a* + 7ar
raoe OK, — OTHOCUTEeNbHbIV MHTEerpan oT NeprnoguyYeckoin cocTaBnstoLLeli Toka B MecTe K3, 06ycnoBeHHo-
ro feiicTBMEM reHepaTtopa (CUHXPOHHOIO KOMMeHcaTopa):
o
[ 'F<>»

OK = - ° —mmmmmeeeee <52)

* AiOrtoren

3HayYeHnss OTHOCUTENIHOMO NHTerpasia OKr Npu pasHbIX cMcTeMax BO30OYXXeHNSA reHepaTopoB N pasHbIX
YAa/TeHHOCTAX pacyeTHOM ToUKM K3 0T reHepaTopoB MOTYT 6bITb OnpeesieHbl M0 KpUBLIM Ha PUCYHKax 12— 14.

B Tex cnyyasx, korga 3rfar> tQKN£3Ta  uHTerpan [xoyns onycTuMo onpeaensTtb no opmyse

* , 2Qin )
S.=VvVI,*2/,.cU9,,* 0, -K eT /*,, T l-e - (53)

7a 3c+ 7ar

a B cnyyvae, Korga *0lkn > 37ar. uHterpan [xoyns MOXHO onpeaensite no hopmyne
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PucyHok 12 — KpuBble gns onpepge- PucyHok 13 — Kpueble ana onpe- PucyHok 14 — Kpusble Ans onpe-
neHns OKT OT CUMHXPOHHbIX reHepa- AeneHna OK T oT CUHXPOHHbIX FreHe- fenenna OKt OT CUHXPOHHbIX FreHe-
TOPOB C TUPUCTOPHOW HE3aBUCUMOIA paToOpOB C TUPWUCTOPHOW cucTemori paTopoB C AMOAHOI 6GecLieToYHOM’
cucTeMoli Bo3byxaeHus CamoBO30YyXaeHUs CUCTEMOII CamMOBO36YX4EHUS
. *ne/morasrinr (54)
B,-(lie*ur,cnow.r "o, -Y.ed oY+

Mpu paccmaTpuBaeMoi pacHeTHOWN cXxeme TepMUYECKN IKBUBaIEHTHbIV Tok K3 cnegyeT onpefenaTb no
opmyne (37). npeaBapuTenbHO Haaa 3HadyeHue B, ¢ nomouwbio popmynbl (51) wunm (53). nnn (54).

6.1.8 B Tex cny4yasx, Korga ucxogHasa pacyeTHasi CXxema COAEePXUT pas/iMyHble UCTOYHMKN IHepruum, a
pacuyeTHas Touka K3 genuTt cxemy Ha Be He3aBUCUMble YacTU, OfHA N3 KOTOPbIX COAEPXUT UCTOUHUKN IHEP-
rMKn. 0719 KOTOPbIX pacyeTHoe K3 ABnisieTcs yaa/leHHbIM, aapyras — rpynny ogHOTUMNHbIX 3/1eKTpoaBuratenei,
0N KOTOopbIX pacyeTHoe K3 siBnsieTcs 65m3kum (6.3.1. nepeymncneHue r), nHterpan Jxxoyns cnepyet onpege-
NATb NO METOANKE, U3/TOXEHHOW B6.1.7, T. . cucnonb3oBaHnem coopmyn (51), (53) unm (54), B KOTOpPble BMECTO
/,or Talr BIln QKt cnesyeT noAcTaB/isiTb COOTBETCTBEHHO Haudas/ibHOe 3HaYeHue MepuoauyYeckon cocTas-
nawouweli Toka K3 oT akBMBasIeHTHOro asuratensa /nog, NOCTOSAHHYHO BPEMEHU 3aTyXaHus anepuoamnyeckomn
cocTaBnstower ero toka Nagun3HadeHuns pyHkumii 8 K Ok 4 a5 SKBUBA/IEHTHOTO 3/1eKTpoaBuratTens. 3Have-
HUA 3TUX PYHKLUWI ANA CUHXPOHHbIX 31eKTPoABUraTenielri'MoryT 6biTb onpeaesnieHbl No KPMBbIM Ha pUCyHKax 15
n 16. a 4NA aCMHXPOHHbIX 3/1EKTPOABUraTesieii — Mo KpMBbIM Ha pUCyHKax 17 n 18.

PucyHok 16 — Kpusble ansa onpegenedus Okpg oT
CUHXPOHHOTO 3/1eKTpoABUraTens

PucyHok 15 — Kpusble gnsa onpegeneHua Bta oT cuH-
XPOHHOTO 3M1eKTpoABUraTens
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PucyHok 17 — KpuBble ans onpefgeneHns 6k OT acuH- PucyHok 18 — KpuBble ans onpegenenunst OKA OT acuH-
XPOHHOTO 3/1eKTpoABUraTens XPOHHOTO 37eKTpoABUraTens

TepMuyeckn aKkBUBaIeHTHbIN Tok K3 cnegyeT onpeaensTtb no gopmyne (37).

6.2 TpoBepkKa3/IeKTPUYECKMX annapaToB Ha TEPMUYECKYIO CTOMKOCTb NPY KOPOTKOM 3aMblKaHUN

6.2.1 Tepmuuyeckas CTOMKOCTb 3/1EKTPMYECKNX annapaToB Mpu CKBO3HbIX K3 xapakTepu3yeTcsa nx Hop-
MVPOBaHHbIM TOKOM TEPMMYECKOI CTOKOCTM / 1ep viopM B aMnepax nAonycTMbiM BpeMeHeM BO34eincTBusA 3To-
ro Toka fTepvopv B cekyHaax (FTOCT 687).

6.2.2 PacuyeTHOe BblpaXeHue, KOTOPOe criegyeT NCMOJIb30BaTh NPy NPOBEPKe KOMMYTAaUNOHHbLIX anna-
paToB Ha TePMUYECKYHO CTOMKOCTb, 3aBMCUT OT pacyeTHOW Npogo/mkmuTenbHoCcTn K3.

B Tex cnyyasx, korga pacyeTHas npoaosmkmtenbHocTb K3 *01K/1 B cekyHaax paBHa unm 60/blue onycTu-
MOro BpeMeHW BO34eACTBMSA HOPMUPOBAHHOIO TOKa TEPMUYECKON CTOMKOCTH *rBprvopM B CEKYHAaX, 4719 NpoBep-
KU KOMMYTaLMOHHbIX annapaTros c/iefyeT UCNo/b30BaTh BbipaXeHne

B, i1’ t (55)

TOp.HOPM «Tep. HOpM*

B cnyyae xe, korga pacyeTHasi NpoAo/IXUTEeNIbHOCTb K3 MeHbLUe A0MYyCTUMOro BpeMeHu BO34eNCTBUSA
HOPMWPOBAaHHOTO TOKA TEPMUYECKOM CTOMKOCTU, YC/IOBMEM TEPMUYECKOWN CTOMKOCTN KOMMYTaLMOHHbIX anna-
paTtoB ABJ/IAETCA BblINO/IHEHME COOTHOWEHNA

®x - Jlep HOpm *oTxn'

6.2.3 JonyckaeTcsa NPpoBepKY KOMMYTaLMOHHbIX 3N1EeKTPUYECKMX annapaToB Ha TEPMUYECKY0 CTONKOCTb
npu K3 NnpoBoAnTL NyTEM CPaBHEHUSI TEPMUYECKM SKBUBASTIEHTHOIO TOKa K3 ¢ AONYCTUMbIM TOKOM TEPMUYECKON
CTOMKOCTU, Yy4MUTbIBasi NPV 3TOM COOTHOLLEHME MeXAY A0MYCTMMbIM BpeMeHEM BO34eCTBUA HOPMUPOBaHHOTO
TOKa TEPMUYECKOWN CTOMKOCTU 1 pacyeTHOW Npoao/mkmuTenbHocTbio K3. Mpwu lorkn 2t Tep,iapM npoBepKy KOMMyTa-
LMOHHbIX annapaToB Ha TEPMUYECKYH CTOMKOCTb Npu K3 cneayeT NpoBOAWTb, UCMO/b3yS COOTHOLIEHNE

Aep.ax » ABp.nopM  Aep.uopM /[*OTKA.

a MPW *orxn < fie PropmycnoBuemM TepMUYecKoii CTOMKOCTM KOMMYTaLMOHHOTO annapaTta siBMsSieTCA BbINOMHEHNE
COOTHOLUEHMS

Aep.ax » Aep.HopMm'
6.3 TpoBepka NPOBOAHWUKOB Ha TEPMUYECKY CTOMKOCTb NMPY KOPOTKOM 3aMblKaHUN

6.3.1 MpoBepka NPOBOAHNKOB HAa TEPMUYECKYHO CTOMKOCTb Npu K3 3akntoyaeTcsi BonpeneneHnn nx TeM-
nepaTtypbl HarpeBa KMOMeHTY OTkNtoueHus K3 ncpaBHeHUn aToli TemnepaTtypbl C NpeAenbHO A0NYyCTUMO TeM-
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nepatypoii HarpeBa npu K3. TpOBOAHUK Y[OB/IETBOPSET YC/IOBMKO TEPMUYECKOW CTOKOCTW, ecnu
TemnepaTypa HarpeBa NpoOBOJHMKA K MOMEHTY OTK/IUYeHns K3 He npeBblWaeT NpefesibHO AOMNYCTUMYH
TemnepaTypy HarpeBa COOTBETCTBYHOLLEro NpoBoAHMKa npu K3 9, Aon, T. e. eCnNn BbINOJIHAETCA yC/loBUe

59>

6.3.2 [onyckaeTcs NpoBePKY NPOBOAHUKOB HA TEPMUYECKYH CTOMKOCTbL Npu K3 NpoBOANTb Takxke nyTem
CpaBHEHNSA TePMUYECKN SKBMBA/IEHTHOW NNOTHOCTM Toka K3 Jrep 3> ¢ AONYyCTMMOl B TeUeHue pacyeTHOW nNpo-
nomkutensHocTn K3 nioTHocTbio Toka Jllepsion (6.3.7). MpoBOAHMK yA0BAETBOPSAET YC/I0BUIO TEPMUYUYECKON
cToiikocTu nNpu K3. ecnun BbINO/HAETCS COOTHOLIEHMEe

‘Aep.3k “ 'Aep.gon- (60)

6.3.3 OnpepenieHne TemnepaTtypbl Harpesa NPOBOAHNKOB K MOMEHTY OTK/IHoYeHUs K3 cnepyeTt nposo-
OVTb C MCNOJIb30BaHNEM KPUBbIX 3aBUCUMOCTU TEMMNEPATYPbI Harpesa NPOBOAHNKOB 0T BENNYMHBLI A3. Takue
KpUBble NpUBEAEHbI HA PUCYHKe 19 — A5 XeCTKMX LWUH, kabene M HEKOTOPbIX MPOBOAOB W Ha PUCYHKe
20 — AnA npoBOAOB APYrMX MapoK. PacueTbl HEO6XOAMMO BECTU B Crefytolieil nocnefoBaTebHOCTH:

Matepuansl nposogoB: | — cnnasbl AX u JIXKKIT;
2 — cnnaBbl AH n AHKM; 3 — antoMuHuii MapokA.
Martepuansl NPOBOAHUKOB: 1 — MM; 2 — MT: 3 — /IM. 4 — AT. 5 — A1O, AKMM. AnKM u craneantomuHnii mapok AC. ACKM
ACT;B - AA31T1;7 - AA31T.8 — CT13 ACKC. ACK. AnC. AnCKC. AnCK
PucyHok 19 — KpuBble ana onpejgesieHna TemnepaTtypbl Harpesa PucyHok 20 — KpuBble Ans onpepeneHus
WWH. Kabeneil 1 NPoBOAOB M3 Pa3/IMUHbLIX MaTepuanos npu K3 TemnepaTypbl Harpesa nposoAos npu K3

1) Ha pucyHke 19 nnm 20 BbiGpaTh KpUBYHO, COOTBETCTBYIOLLYIO MaTtepuasy NpoBOAHMKA, U MO 3TOM KpW.
BOI1. CXOAA U3 HaYas/IbHOM TemnepaTtypbl MPoBOAHMKa 9, onpeaennTb 3HaveHne pyHKUun Aan. A ;" mm4. npu
37Ol TemnepaType;

2) BcooTBeTCTBMM €6.1.5—6.1.8 onpefennTb 3Ha4YeHne nHTerpana koyns BKnpu pacyeTHbIX yC10BU-
ax K3;

3) HaliTh 3HauveHne dyHKUMN A3>, COOTBETCTBYIOLLEE KOHEYHO TeMnepaType Harpesa NpoBogHMKa VK,
no oopmysie

(61)
rae S — nnowagb NoNepeyHoro cevyeHus NpoBoAHMKA, MM2, a 415 cTafleaTlloMHMEBbIX NPOBOAOB — MJ10-
Wwaab NonepevyHoro cevyeHns atoMUHNEBOM YacTn NPoBOAa;
4) no HangeHHOMY 3HaudeHuo hyHKUUN A, NCNoNb3ys BblOpPaHHYIO KpPUBYHO Ha pucyHke 19 mnu 20.

onpenenuTb KOHEYHYIO TeMNepaTypy HarpeBa NPOBOAHMKA OK 1 CPaBHUTbL BEC NpeaesibHO 40NYCTUMOl TeMne-
patypoii. MpeaenbHO 4ONYCTUMbIE TEMMepaTypbl Harpesa NPOBOAHUKOB Npu K3 npuBeaeHbl BTabnnuye 6. Tep-
Mu4yeckas CTOMKOCTb NPOBOAHMKA 06ecnevynBaeTcs, ec/n BbinonHaeTcsa ycnosue (59).
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Ta6nuuya 6 — MNpeaenbHO AONyCTMMbIE TeMNepaTypbl HarpeBa NPOBOAHUKOB Npu K3

Bua nposoaHukoB a, ,u,on'l*c
LLUnHbI antoMuHueBble 200
LUMHbI MefHble 300
LLVHbI CTanbHble, HE UMeloL e HenocpeasCTBEHHOIO COeAMHEHUS C annaparaMmu 400
LLnHbI cTanbHble, MMEKLWMe HEMOCPeACTBEHHOE CoOeAMHEHME C annapaTtaMmun 300

Ka6enun 6poHnpoBaHHble N HEGPOHMPOBaHHbIE C ByMaXKHO NPONUTaHHOK n3onsAunein Ha HanpsxeHwue.
KB.

1 250
6—10 200
20—35 130
110—220 125
Ka6enun n nsonmpoBaHHble NPOBOAA C MeAHbIMY U afllOMUHUEBbLIMU XU1amun 1 N3oNaUneit:
13 MOSIMBUHUIIXIOPUAHOIO naacTukara 160
pesunHbl 160
nonuatuneHa (kabenun go 35 kB) 130
BY/IKAHU3NPOBAHHOTO (CLUIMTOr0) NonnatTuneHa (kabenu go 35 kB) 250

MefHble HEM30MMPOBaHHbIE NPOBOAA MPU TSXKEHUAX. H/MM2:

meHee 20 250
20 n 6onee 200
ANOMUHNEBBIE HENM30/IMPOBaHHbIE NPOBOAA NPU TXEHUAX. H/MM2:

meHee 10 200
10 n 6onee 160
AnNtOMWHUEBAS YacTb CTanealoMUHMEBBLIX NPOBOAOB 200

CamMoHecylive M30/MpOBaHHbIe NPOBOAA Ha HanpshkeHve A0 1 KB ¢ usonsuueii us;

TepMOonNAacTUYHOIo NOAN3TUMNEHA 135
BY/IKAHU3NPOBAHHOTO (CLUMTOr0) NOAN3TUIEHA 250
MpoBoja ¢ 3awWnTHO 060/104KOM Ha HanpsixeHns 6—20 kB 250

6.3.4 B Tex cnyyasnx, korga onpegenstolwmnm ycaoBmem npy BbI6ope ceveHns NpoBOgHMKA ABAETCSA ero

TepMuyeckas CToikocTb Npu K3, cnegyeT onpeAennTs MUHMMa/IbHOE CeYeHMe NPOBOAHMKA MO YC/I0BUIO Tep-
MUYECKO CTOMKOCTN Srep min, MM2, NCMOJIb3Ysi BblpaXkeHue

(62)

roe Na — 3HauyeHue yHKUMM A;, COOTBETCTBYHLLEE MPEAE/IbHO AOMYCTMMOI TeMMepaType Harpesa
npoBogHuka npu K3 (tabnuua 6);
— 3HauyeHue 3Tol PYHKLUMM, COOTBETCTBYIOLLEE TEMMEPATYpPE NPOBOAHMKA A0 K3.

TepMuryecKas CTONKOCTb NPOBOAHNKA 06ecrneyrBaeTcs, eCv Nouaab ceveHus S, MM2, yaoB/eTBopser
HepaBeHCTBY

S*STep min (63)

6.3.5 B Tex cnyyasx, korga Harpy3ska npoBogHuka A0 K3 6113ka K npogos/mKuTebHO A0NYCTUMOW,

MasibHOe ceveHune NpoBOAHMKa, OTBeYalolee TpeboBaHNIO TEPMNYECKOI CTOKOCTU Npu K3, cnegyet onpepe-
nAaTb No doopmyne

o _ (64)
“rep.mn 7-
cT.p

roe Cr..e1a = - At A xC1lB/MM2:

-y < xpgon HO*» *

A — 3HayeHune yHKUMKN [,3 NpY NPOAO/HKUTE/IbHO AONYCTUMON TemnepaType NpoBOAHMKA.

3HayeHus napameTpa CTepans XeCcTKuX WWH NpuBefeHbl BTabnuue 7. Ans kabenein — Btabnuue 8. ans
nposofos — B Tabsimue 9.
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Tab6nuuya 7— 3HavyeHns napameTpa CTap AN15 XKECTKUX LIWH

3HaveHne CTAILA cIW npu HavasbHoM Temnepatype. 'C

Cvictema Matepurian NpoBOAHMKA W MapKa
nervpoBaHus cnnasa
70 90 120
- Meab 170 — —
ALO 90 81 68
Al AL1H 91 82 69
ALOM. A41M 92 83 70
A031T1 85 7 64
AO31T 82 74 62
A[33T1 77 71 59
At-Mg-SI
g AL33T 74 67 57
ABT1 73 66 55
ABT 71 63 53
1911 71 63 53
Al-Zn-M
¢ 1915.1915T 66 60 51
Al-Mg-Mn AMr5 63 57 48
Ctanb npu 940n = 400 *C 70 — —
Ctanb npu £ =300 ‘C 60 — _
Tab6nuuya 8— 3HadeHus napameTpa Clep Ans kabenew
XapakTtepucTrka Kabenen 3HayeHve Ctap. A clmm2
Ka6enu go 10 kB.
C MeAHbIMU XuUnamu 140
C AJIIOMUHMEBBLIMUN XUnamu 90
Ka6enu 20—30 kB.
C MeAHbIMW Xunamu 105
C a/TIOMUHNEBBLIMU XWUlamu 70

Ka6enu n n3onuposaHHble NpoBoa C NONNBUHUAXIOPUAHON UAN Pe3rHOBOWN n3ons-

uueii:
C MeAHbIMUN Xunamu 120
C a/TIOMUHNEBBLIMY XWUiaMmn 75

Ka6enu v n3onvpoBaHHble NPOBOAA C NOSIMBUHUNXIOPUAHOW N30nsaumnen,
C MeAHbIMU Xunamu 103
C JIIOMUHMEBBLIMU XnUnamu 65

Tab6nuya 9 — 3HayeHue napameTpa Crap 4ns nposBoaos

3HaveHre C . A cli22nm2. npu ONYCTUMbIX TeMnepaTypax
Harpesa nposogos npu K3. "C

MaTtepuan nposoga Mapka nposoga
160 200 250
Meab M - 142 162
AnomMuHnii A. AKIN.An. AnKn 76 90 —
AntoMUHMEBBLIV cnnas AH. AHKN 69 81 —
AX. AXKT 66 77 —
AnomMuHnii-cTanb ACK. AnC. ACKC. AnCKC. 76 90 —

AnCK. AC. ACKN
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6.3.6 B Tex cnyyasx, korga ans kabeseli n npoBoAoB N3BECTHbI 3HAYEHWSI OfHOCEKYHAHOMo TOKa TepMu-
YeCKOW CTOMKOCTM (A0NYCTUMOro ogHOCeKyHAHOro Toka K3) /  aonl. ux npoBepKy Ha TePMUYECKYHO CTOKOCTb
npu K3 gonyctMmo nNpoBoAuTb NyTeM cpaBHeHUA WHTerpana [hxoyna Byc kBagpaToM OAHOCEKYHAHOIO TOKa
TepMnYeckoli CToMKocTn. TepMuyeckas CTOMKOCTb Kabesisi uam nposofa ob6ecnevynBaeTcs Npy BbINOSHEHUN
ycnosus

2 (65)
Tep.gonl

3HayeHnss 0AHOCEKYHAHOr0 TOKa TePMNYECKOW CTOMKOCTY A1A Kabesiei ¢ 6yMaxHOW NponmMTaHHOM n3o-
nauvent no FOCT 18410 npuBeaeHbl B Tabnuue 10. Ecnu Harpyska kabenei Ao K3 MeHbLle NPoA0/KUTENTBHO
OO0MNyCTUMOW, TO yKasaHHble B Tabnuue 10 3Ha4YeHMst O4HOCEKYHAHOro TOKa TEpMUYECKON CTOMKOCTU crnegyeTt
YMHOXWTb Ha COOTBETCTBYIOLMI NONPaBOYHbIl KO3hdurLMeHT. Ero 3HavyeHna npmsedeHbl B Tabnnue 11.

3HayeHns 0QHOCEKYHAHOro ToOKa TepMMYECKOWM CTOMKOCTU AN Kabenel ¢ nnactMaccoBOW nsonsunen
HanpshkeHnem 0o 6 kBnoFOCT 16442. npuBefeHsbl B Tabnuue 12. ans kabenei c nsonsuymeit n3 clLUMTOro Nosu-
aTuneHa HanpsXxeHnem 10 kKB — B Tabnuue 13. NS MefHbIX 3KpaHOB 3TUX Kabeneli — B Tabnuue 14. ona
cCamMOHeCyLNX N30/IMPOBaHHbIX NPOBOAOB HanpsxeHnem Ao 1 kB — BTabnuue 15 1 ans npoBoAoB C 3aLlUTHOM
060/104KOl HanpsbkeHnem 6— 20 kKB — B Tabnnue 16.

Ta6nunuya 10— OAHOCEKYHAHbIE TOKM TEPMUYECKONM CTOMKOCTU Ansi kKaGenel ¢ GyMaXHOW NPonNMTaHHOW nsonaumen

OHOCEKYHAHbIV TOK TEPMUYECKON CTOWKOCTI, KT, MPU HanpshkeHnn Kabensi. kB

CeyeHne

TOKOMPOBOASALLEN 6 10 20-35
Xnnbl, MM2
ANMOMUHNEBBIE AMOMVHVEBbIE AMOMUHMEBBIE
MeaHble Xuibl MegHble xuibi MeaHble Xubl

KUbl HANbI HANbI

6 0.72 0.47 0.76 0.49 — —

10 1.82 0.79 1.28 0.82 - -

16 1.94 1.28 2.04 1.33 - —

25 3.11 2.02 3.26 2,12 2.42 1.58

35 4.32 2.79 4.53 2.93 3.37 2.18

50 5.85 3.78 6.13 3.96 4.55 2.94

70 8.43 5.52 8.84 5.79 6.57 4.32

95 11.71 7,66 12.28 8.04 9.13 5.98

120 14.77 9.68 15.49 10.16 11.52 7.55
150 18.22 11.88 19.10 12.46 14.76 7.58
185 22.78 14.94 23.88 15.66 17.75 11.70
240 29.95 19.62 31.40 20.56 23.34 15.30
300 — — — — 28.91 19.12

Ta6nunuya 11— MNonpaBoyHble KOIMPULMNEHTLI HA OAHOCEKYHAHbIE TOKW TEPMUYECKON CTOMKOCTN ANnsA kabeneli ¢ 6y-
MaXHOW NponuTaHHOl n3onsaunei, yunTbiBatolme npeaBapuTenibHyt0 Harpysky ka6eneii fo K3

3HayeHne NonpaBoYHOro KoaththnLmeHTa Ha OANOCCKYHAHBIA TOK TEPMUYECKON CTOKOCTU Npun

HomuHansHoe MecTo npoknaakn KO3(hhULIMEHTE NPEeLBapUTE/IbHON Harpy3Ku
HanpsokeHme Gens
kabens. kB kel
0.4 0.5 0.6 0.7 0.8 0.9 1.0
Ha Bo3gyxe 1.22 1.20 1.17 114 1,10 1.05 1.0
1—6
B 3emne 1.26 1.24 1,20 1.16 1.11 1.06 1.0
Ha BO3gyxe 117 1.15 1.13 111 1.07 1.04 1.0
10
B 3emne 1,21 1.19 1.16 1.13 1.09 1.05 1.0
Ha Bo3ayxe 1.27 1.24 1.21 1.16 1,12 1.06 1.0
20—35
B 3emne 1.35 1.29 1.25 121 1.15 1.08 1.0
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Tab6nuuya 12 — OAHOCEKYHAHbIE TOKM TEPMUYECKOW CTOMKOCTU ANst Kabeneil ¢ nnacTMaccoBoii nsonsuueii Hanpsxe-
Huem go 6 kB

OamocekyMaMbIA TOK TEPMUYECKOI CTOMKOCTU, KA. A5t KaGenei ¢ nsonsiumen

Ceuenne < MoMMBUHUNXNOPUAHBIA NacTKaT Monuatunnex CLUMTbIN NONNITUNEH
TOKOMpOBOAALLEl
XKUNbl.MM2
MeaHble Yol ANIOMUHVEBLIE MeaHbie bl AMOMUHNEBBIE MeaHbie bl AOMUHNEBbBIE

HAbI XUbl XUnbl

1.5 0.17 — 0.14 — 0,21 —
2.5 0.27 0.18 0.23 0.15 0.34 0.22
4 0.43 0,29 0.36 0.24 0,54 0.36
6 0.65 0.42 0.54 0.35 0.81 0.52
10 1.09 0.70 0.91 0.58 1.36 0.87
16 1.74 1.13 1.45 0.94 2.16 1.40
25 2.78 181 2.32 1.50 3.46 2.24
35 3.86 2.30 3.22 2.07 4.80 3.09
50 5,23 3.38 4.37 2.80 6.50 4.18
70 7.54 4.95 6.30 4.10 9.38 6.12
95 10.48 6.86 8.75 5.68 13.03 8.48
120 13.21 8,66 11.03 7.18 16.43 10.71
130 16.30 10.64 13.60 8.82 20,26 31.16
185 20.39 13,37 17.02 11.08 25.35 16.53
240 26.30 17.54 22.37 14.54 33.32 21.70

Tab6nuuya 13— OAHOCEKYHAHblE TOKM TEPMUYECKONM CTOMKOCTU ANA Kabenen ¢ nsonsaumelt ns CLUMTOro NoOAMaTUNEHa
HanpsbkeHvem 10 kB

OpHOCeKYHHbIA TOK TEPMUYECKON CTOMKOCTU. KA, AN kabenel

Ceuenvie TOKONPOBOASALLEN XWUbl, MM2

C MefHOM XWnoi C a/THOMVHNEBOW XWOM
50 7.15 4.7
70 10.0 6.6
95 13.6 8.9
120 17.2 11.3
150 215 14.2
185 26.5 175
240 34.3 22.7
300 42.9 28.2
400 57.2 37.6
500 715 47.0
630 90.1 59.2
800 114.4 75.2

Tab6nuuya 14 — OpHOCeKyHAHbIE TOKM TEPMUYECKOW CTOMKOCTU MeAHbIX 9KPaHOB kabeneli ¢ nsonaumein nus cLUMTOro
nonuaTunieHa HanpsixeHnem 10 kB

CeueHve MefHOro akpaHa, Mm2 OpmocCKyyavibIv TOV TEPMUYECKON CTOMKOCTU. KA
16 3.3
25 5.1
35 7.1
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Ta6nunuya 15— OfHOCEKYHAHbIE TOKM TEPMUYECKOM CTOMKOCTM AN1S CAMOHECYLMX N30/1IMPOBaHHbIX NPOBOAOB HaNps-
XeHnem go 1 kB

OpapocekyHAVbIVE TOK TEPMUYECKOW CTOMKOCTW. KA, A1 MPOBOAOB C M30/1sLMel 13
Uncno 1 ceyeHne TOKOMPOBOAALLMX U
HYEBOI HECYLLEN XWUA. LT. X MM2

TePMOM/IaCTUHHOIO NON3TUIEHA CLUMTOrO MOMMNITUNEHA
1x16 +1*25 1.0 15
3 x16 ¢ 1*25 1.0 15
3 x25 ¢ 1*35 1.6 2.3
3x35m1 *50 2.3 3.2
3*50¢1*95 4.5 6.5
3*120 +1 *95 5.9 7.2

Ta6nuuya 16— OgHocekyMAHble TOKM TEPMUYECKON CTOMKOCTU A/151 MPOBOAOB C 3aLUTHO 060/104KO HaNpshXXeHnem
6—20 kB

CeueHue hasHbIX 1 HY/1eBOro OpHOCEKYHAHBIA TOK CeueHune hasHbIX 1 HY1eBOro OpHOCeKyHAHbI TOK
npoBoAoB, MM2 TEPMUYECKOW CTONKOCTU. KA npoBoAoB, MM2 TEPMMNYECKO CTOKOCTU. KA
35 3.2 120 11.0
50 4.3 150 13.5
70 6.4 185 17.0
95 8.6 240 22.3
6.3.7 B Tex cny4yasx, korga npoBepKy NpOBOAHUKOB Ha TEPMUYECKYHO CTOMKOCTb Npu K3 npoBoAAT nyTem

CpaBHEHMSA TEPMUYECKN IKBUBAIEHTHO NIOTHOCTM Toka K3 Jtep ak. A/MM2, C 4ONYCTUMOI B TeyeHne pacyeT-
Holi npoAoMkMTENbHOCTU K3 nnoTHOCTLIO Toka Jjep gon, A/MM2. (6.3.2) cnefyeT npeBapuTesibHO onpeaenutb
3HaYeHNS 3TUX BE/IMYUMH, NCNO/b3Ys (POPMY/Ib:

rae /Tepaonl — AONyCTUMbIA TOK OAHOCEKYHAHOro K3, A;
S — nnowaab NonepeyHoro cevyeHUs NPoBOAHMKE, MM2.
TepmMmuyeckas CTOMKOCTb NMPOBOAHMKa 06ecneynBaeTcs, ec/iv BbINonHsAeTcs ycroBue (60).

6.4 MpoBepkKa CUNOBbIX Kabesieil Ha HEBO3ropaemMoCTb NPU KOPOTKOM 3aMblKaHUU

6.4.1 [Mpw NpoBepKe CUIOBbIX Kabeseii Ha HEBO3ropaemMoCTb MPU KOPOTKMX 3aMblKaHUSX PACUYETHYHO TOY-
Ky K3 cnepyet BblIbnpaTb B Havasie kabens He3aBUCUMO OT TOrO, ABASETCH NN OH OANHOYHBLIM W/IM YacTbio
kabesibHOW NMMHUK, cofepialleli HECKO/IbKO napasnfieflbHO BK/IOUYEHHbIX kabeneil. Ecnn ognHOYHbIN kabenb
MMeeT CTyrneH4YaToe ceyeHne noaIMHe, TO 415 KaXA0ro y4acTka Cc HOBbIM ceveHreM Kabens Heo6xoanmo npu-
HMMaTb CBOIO pacyeTHYI0 Touky K3 B Hauasie 3Toro yyacTka.

6.4.2 PacueTHylo npogosikutenbHocTb K3 cnegyet npnHnMarb B cooTBeTCTBMM € 4.1.5.

6.4.3 [lnA NpoBepKM CUIOBbIX KabGesneli Ha HeBO3ropaeMocTb Npu K3 Heo6Xxoaumo B COOTBETCTBUMU
c 4.1.516.3.3 onpefenntb KOHEYHYIO TEMMEPATYPY HarpeBa X Xua 9X1pu pacyeTHOR NPOAO/HKUTENBHOCTHN
K3 ncpaBHUTL ee ¢ NpefenbHO 4oNyCTUMOW TeMnepaTypoin Harpesa Xus no ycnoBuio HeBO3ropaeMocTu Kabe-
neii 9Ho. HeBo3ropaemocTb Kabenei obecneunBaeTcs, eCNU BbINOMHAETCSA yC/10B/E

M »«B- (68)

MpepenbHO AOMycTMMble TeMMepaTypbl HarpeBa Xua Kabesieid HanpsbkeHnem 6— 10 kB mo ycnosuto
HeBO3ropaemocTu npu K3 npvBegeHbl B Tabnuue 17.
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Tab6nuuya 17 — lMNpeaesnbHO AONYCTMMble TEMNEPATYPbI HarpeBa Xun kabenel HanpsxeHnem 6— 10 kB no ycnosuo
HeBO3ropaeMocTu npu K3

MpeaensHo JoMnycTMas Temrneparypa Harpesa

XapakTepuctuka kabens .
p P Xun kabens, 'C

BpoHvpoBaHHble kaGesiv ¢ NPONUTAHHOW GyMaxHOI nm3onsumeil Ha Ha-
npsixeHue fo 6 kB 400

BpoHupoBaHHble Kabenn ¢ NPONUTaHHOW BGyMaXKHOW n3onsumein Ha Ha-
npshxeHue 10 kB 360

He6poHUpoBaHHble Ka6esv C NPONUTaHHOW 6yMaxXHOM n3onaunen Ha Ha-
npsixeHne go 6 kB 350

HebpoHMpoBaHHble Kabenu ¢ NponuTaHHOW 6yMaXxHOW nsonsumneli Ha Ha-
npsixeHve 10 kB 310

Ka6enu c nnactmMaccoBoi (MOMBUHUMIXNTOPUAHBIV NiacTUKaT) N Ppe3nHOo-
BOW n3onsymen 350

Ka6enu c nsonsumneil n3 By7IKaHU3MPOBAHHOIO NONNITUAEHA 400
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MpunoxeHne A
(pekomeHayemoe)

PacuyeTHble BblpaxeHUsa Ana onpegeneHnsa koadduumeHTa >.(2)

Tab6nunuya Al

Homep pacyeTHoli cxeMbl o Tabnuue 2 PacueTHan chopmyna ans onpegeneHnsa xoaddymmemta J1(2)
/™12
2 3 12-,°
8 2 |/
2
3 2 22 1
1 12 6

1 1|_ — npu oTcyeTe OT onopbl A

B~ 2|
1
— npu oTcuyeTe OT onopbl B
3 1z2-1
8 2
— AN KpaiiHero nponeta
03947 - 05-p-

— AN BTOporo nposeTa
2
0.52&—-05 +--0.106
/ 12

— [Ns cpefiHero nponeta

1~12 6
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MpunoxeHne b
(pekomeHgyemoe)

MeTo,quKa NMPOBEPKN TOKOMPOBOAOB Ha 3/1IEKTPOANHAMNYECKYHO CTOWKOCTb npn NnOBTOPHOM
BK/TIOYEHUN Ha KOPOTKOEe 3aMblKaHue

Han6onbliee HanpsXeHne B MaTepuase WnH U MaKCUMasibHY0 Harpysky Ha 30n1sTopbl NPU NOBTOPHOM BK/IHOUEHUN
Ha K3 cnepyet onpefenaTb no hopmynam:

a= Kri7/2 (B.1)
j.aw
(6.2
=*wW >=1""1 ; 7{ <yans,
rpe a, v EImai(- HanmboNbliuee HanpsXeHNe U MakcumasnbHasa Harpyska npu nepsom K3:
B — KO3(DMUMEHT NpeBbILEeHNS HaNPS)KEeHUS N Harpy3ku npy NoBTOpHOM K3.

KoahpunumneHT npeBblweHns O onpeaensatoT No KpUBbIM pucyHka b.1a B 3aBUCMMOCTM OT NOrapndMmnyeckoro gekpe-
MeHTa 3aTyxaHusa”~. Homep pacyeTHO KpuBOIt Ha pucyHke B.la onpeaenstoT, UCX0AsA U3 NPOAO/IKNTE/TbHOCTN 6eCTOKOBOWA
naysbl [CNun 4acToTbl CO6CTBEHHbLIX KONebaHni WnHbl ft. ncnonb3ysa pucyHok 6.16. Ecnu Touka ¢ koopanHaTamu /6,, n
NEeXnT B30He, OrpaHNYeHHOol ocsiMU KoopAMHAT ¥ KpuBoi 1 To KoadhuLMeHT B onpeAenstoT no kpmeoii 1 pucyHka b.1a.
Ecnun aTa Touka 1exuT B 30He, OrpaHnYeHHOo’ kpuBbiMK | 1 11. TO «onNpeaenatoT No KpMBon 2 nT.4. Cnegyet oTMETUTh, YTO
pacuyeTHble KO3 MDULUNEHTbI B NOMy4YeHbl Npy Hanbosiee He61aroNPUATHbLIX YCNIOBUAX KOMMYTaL Wi, KOTOpble Npy NepBOM
K3. B 6ecTOKOBYIO May3y ¥ NOBTOPHOM BK/IOYeHUW Ha K3 NprvBOAAT K HAMGOMbLIMM HaNpsXXeHUsM B matepuase WuH 1
Harpyskam Ha W30/ATOpbl U TakKum 06pa3oM o6GecneyumnBatoT OLEHKY 3/1eKTPOANHAMUYECKON CTOMKOCTU OLUMHOBKN.
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Mpunnoxexve B
(pekomeHgyemoe)

MeToguka pacuyeTa rM6KMX NMPOBOAHUKOB Ha 3/1eKTPOANHAMMYECKYO CTOMKOCTb

Huxe NpMBOAUTCA METOAMKA pacuyeTa Ha 3/1EKTPOANHAMMNYECKYH CTONKOCTb TMBKMX NPOBOAHMKOB, KOTOPbIE 3aKpern-
JIeHbl HA O4HOM YPOBHE (MO0 BbICOTE), NPU OTCYTCTBUM rOJI0/1ea U BETPOBO Harpy3ku. Mpu onpeaesieHnn cCMelweHnii pac-
YEeTHOW MOAENbI0 NPOBOAHMKA B MPOJIETE CYXUT aBCOMOTHO XECTKUIA CTEPXEHb, KOTOPbIA WAPHUPHO 3aKpensieH Ha
onopax, a ero oCb o4YepyeHa no LenHomn NHUN.

3a pacyeTHOe NpUHUMalOT AByxdasHoe K3. BAUsiHUE TUPASHA YUUTHIBAIOT YBENMUYEHVEM MOTOHHOMN CUMbI TSHXECTN
NpoBOAHMKA.

Mpu npoBepke rMbKNX NPOBOAHNKOB Ha 3/1IEKTPOAMHAMUYECKYHO CTOMKOCTb npu K3 HE06X0AUMOCTL pacyeTa cmelle-
HUS1 NPOBOAHUKOB, Y KOTOPbIX MPOBEC MPEBbIWAET NOJIOBUHY PACCTOSIHUS Mexay pa3aMu, yCTaHaB/IMBalOT 3HAYEHVEM
napametpa p. KAz c/H. onpegensiemMmoro no opmyne

P M'fffroTKn B1>
aq
rae \ — 6es3pasmepHblii KO3 ULMEHT, yUNTbIBAIOLWNI BNUSIHUE anepuoANYECKON cocTaBNsAOWel a/iekTpoanHaMmmnyec-

KOW cunbl. MocneHuii onpeaensoT No KPMBOW, NPUBEAEHHON Ha pucyHke B.1;
/ ,02)_ HavyasnbHOe AelicTBylolLee 3HaYeHNe NepruoanMyeckoit cocTaBnatolleil Toka aByxdasHoro K3. KA;
l

/otTkn— pacuyeTHas NpoAoXMUTeNbHOCTL K3. c;
a — paccTosiHue mexay dasamu, m;
g— TMOroHHas cunia TsxecTu nposoga. H/Mm.

PucyHok B.1 — 3aBuUcCMMOCTb KOaddumuymeHTa K oT /oTkn/7a

B cnyuae, Korga BbINOJIHAETCS COOTHOWeHMe p i 0,4 KAz *c/H. pacyeT CMeLeHUsi NPOBOAHUKOB MOXHO He MpoBo-
AWTb. Tak Kak OMacHOCTU UX YPe3MEPHOTro COMMKEHNs HeT. B NPOTMBHOM C/lydae pacuyeT CMeLLeHusi NPOBOAST B C/ieAyto-
wei nocnenoBaTesibHOCTU:

1) OnpepenatoT NpeaenbHO JOMYCTUMYIO NMPOAOC/IKUTENBHOCTL K3. ¢

M A (B 2)
‘npep
&
rae M » T nor/ — macca NpoBOAHMKa NposieTa, Kr:
| — pnvHa nponeTta, M.
O — YCKOpeHue Cusbl TAXecTn, m/c2;
“o - n/0IL ~ yacToTa Masibix CO6CTBEHHbIX KO/le6aHNii pacyeTHOro MaaTHuKa. 1/c. npuyem L = 2//3. m;

(— npoBec npoBoja B cepeguHe nposeTa, M;
pacy — pacuyeTHas afieKTpoAnHammnyeckas cuna npum asyxdasHom K3. H.
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MocnefHo0 BbIYMCASIOT MO opmye

vy € LMY ? 'B3
4He a
00OB 14n-10'7-106 r
roe A = wptE S nlen , —H,
4t 4T M
® ' — nNOCTOsIHHAasA COCTaBALWAA 3/1EKTPOAMHAMNYECKOI Harpy3kn Ha NPOBOAHMK B NposieTe Npu AByxdasHom K3. H;
p — OTHOCWTENIbHas MarHUTHas NPOHULLAEMOCTb BO3AYLIHOW cpeApbl (418 Bo3ayxa |i« 1),
Up — MarHuTHas NpoHWLaeMocTb Bakyyma. [H/M.

2) MMpw »01>n < Mpog ropu3oHTaIbHOE CMelleHe NPoBOAHMKa Npy K3. M. BbIYUCAAIOT No dhopmyse

(B.4>

4T aq aq

roe -2 = 1,23 ENE221 - 1.231-4*'10'7 1-6 0.123".
4n 4T M

B cnyuae, Korga Bblunc/ieHHoe 1o popmyne <B.4} 3HaueHne sokasbiBaeTcsi 60/bLue CTPesibl MpoBeca NPOBOAHMKA B
cepefuHe nposeTa, cieayeT NpUHUMaThL S | /.

3) Mpwu /npeg < lotei1 < 0.6(2n/1a0) ropn3oHTaNIbHOE CMeLLeHre NPOBOAHMKA Npu K3. M. BbIYMCAAIOT N0 OAHOW 13 dop-
My”n:
‘W
e w*slnamn npu
" " (B.5)
s-/ npwm —ﬂ——K—>i:
MgL |
rge amax — yros MakCMMasibHOrO OTK/IOHeHUSA NPOBOJHMKA OT BepTukanu, paj. onpegensiemblii no oopmyne
a T » arco3{l — NIV, UMpgLL (Bs)
J '
AIlV. =f =m 3HEeprus, HakonJeHHasa NPoOBOAHWKOM nposieTa 3a Bpems K3. [x. n onpegensiemas c
N
MA ncnonb3oBaHMeEM pucyHka B.2 (3gecb TOMWI1= [oTkn/70 = [OrknNMo /2T — OTHOCUTENbHAsA
npoAo/IXNTENBbHOCTL K3 B A0/15X OT neproja co6CTBEHHbIX KonebaHuii NpoBoAgHUKA B
nponerte).
4) Mpwu loTkA > 0.6(2x/0>0) ropnM3oHTaNbHOE CMeLeHe NPOBOAHMNKA TaKXe BblUnCASoT no oopmynam (B.5). oaHako
BXogslwyto B doopmynbl (B.5) n (B.s ) aHepruio AlV,. k. NpuBAMXKEHHO OLEHUBAaKT NO OA4HOM 13 hopmyn:
AlV :O.SFA,rc*aIn-—a— , ecam O3ypocva In > MgL|
AV, = Mgh, ecnun aln— £ MgL.
raoe h — BbicoTa Nnogbema NPOBOAHMKA Haf ero NosoxeHnem A0 K3. M. KOTopyto onpeaenstoT ¢ MCNoNb30BaHNeM PUCYH-
ka B.3.
5) OnpeaensaoT MakcMMasibHoe CONMxKeHne NPOBOAHNKOB (MUHMMA/IbHOE PacCTOsAHNE Mexy NPOoBOAHUKaMK) No
topmyne
BTN =a- 2(s ¢ p), B.s)

rae s— HalileHHOe MakChManbHOe ropuM3oHTaslbHOe CMelljeHne NPOBOAHVKA B CepefiHe nNposieTa OT paBHOBECHOTO
NOSIOXeHUA, a AN paclensieHHbliX a3 — 3TO ropu3oHTa/IbHOE CMEeLLeHNe OCU PacyeTHOro OMHOYHOTO NpPo-
BO/IHMKA C MOMNepeyHbIM CeYeHNeM, paBHbIM CyMMe CEeYEHUI BCex MPOBOAHVKOB (hasbl, B cepeauHe nposeta.

p— paguyc pacliensieHus gasbl, M.
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04 0» Oa 10 12 14 1Ifi W

PucyHok B.3 — XapakTtepuctuku h/a = f(L/a) npu aByxdasHom K3

MakcumanbHoe TsKeHne BNPOBOJHUKe £ TBX, CrieAyeT onpefensaTb, nonaras, 4To aHeprus, HakonsJeHHas nNpoBoJ-
HUKOM BOBpeMs K3. TpaHCopMuUpyeTCs BNOTeHUMaIbHYIO SHEPIUIO AehopMaLnn pacTsXXeHUs Npu NajgeHnn NpoBoAHMKa
nocne oTkNtoYeHNs K3. NOJHATOro 3NeKTPOAUHAMUYECKMMY CUNaMWU Haj, UCXOAHbIM PaBHOBECHbLIM NosoxeHneMm. Mpu
3TOM 3HBYeHMe Fmatr [x. cocTaBnser

ATak/MA14y + M0>) * <B9)
P
_ 1fto/np
rae Wq = noTeHumanbHasa aHeprua gecdopmaynm NPOBOAHUKA B NPONETEe MNPU TAHXKEHNUU. PABHOM TAXEHUIO B
ES Hem ao K3. 0x;
TAA .
s 8/ TshKeHue (NpoAonbHasa cuia) B npoBogHuke Ao K3. H;
T — MOroHHas macca NpoBOAHUKA, KT;
E — m™Moaynb ynpyroctm matepuana nposogHuka. H(m2.
S — naouwajb NOMEepPeyHoro ceyYeHns NPoOBOAHMKA, M2;
4/™ — yanvHeHwe NpoBOAHVKa B NPoOsieTe Npu ycunuu B HeM. paBHoM FmaK (. m;

— [ANHa NpoBOAHMKa B NMpoJsieTe, M. KOTOPYH gonycKaeTcsAa NpUHUMaTb paBHOI?’I AnvHe nponeTa l.

Mpwv BbINONHEHMMN ycnoBus toun < mpag 3HadeHne AWt gonyckaeTcs onpefensaTb MO NPUGMXKEHHON hopmye

B-10
awr = (B-10)

Mpy OTCYTCTBUN XapaKTepPUCTUKM XecTKkoCcTn nposoga A/ - f(F) npnbnunxeHHoe 3Ha4eHne MakCMMasibHO BO3MOXHO-
ro TSXKEHWS1 B MPOBOAHMKE AoMnyckaeTca onpeAensite no gopmyne

B.11
-—yESA\/\k o ® 11

rae ES — XecTKoCTb NonepeyvyHoro ceyeHust Nposoja Npu pactsXxeHuu. H;
£ — MoAynb ynpyroctm matepuana npoBogHuka. H/m2;
S — nnowaab NOMNepeyHOro cevyeHms NPoBOAHMKA, M2.

Mopynb ynpyrocTu MaTepuanoB MPOBOAHMKA, MNOJIYYEHHOTO CKpPy4YMBaHWEM MPOBOJIOK, ClefyeT CHUXaTb
(BABOE-BTPOE) N0 CPABHEHUIO C MOAY/IEM YNPYrocT! MaTepuasna OTAe/bHbIX NPOBOJIOK.

3HauyeHMe HWXKHETO NpeAenia MakCUManbHOIO TSXEHWUS B MPOBOAHWKE fAraxz B C/ayyae, Korga NpoBOAHUK nocre
oTKMtoueHus K3 (Npy OTHOCUTENIbLHO MasloM TOKE) N/1IaBHO BO3BPALLAETCS B UCXO4HOE NOJIOXEHVE, COBEPLIAs 3aTeM 3arty-
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xawouwne (M3-3a a9poOANHAMNYECKOTO CONPOTUBAEHNS aTMmocdepbl)konebaHns, BbibnpaeTca HaMboNbWKM U3 ABYX 3HaYe-
HUIA CUnbl TAXEHUs P2. BbluMcNsieMblX Mo hopmMynam.

. 7) (B.12)
R

.
(oW Ma

MgL)

npu 3TOM TpaekTOPWSA ABMXEHUS LieHTpa Macc NPoOBOAHMKA 6/1M3Ka K OKPY>XXHOCTU.

BrvsaHue rmpnaHg n3onsTopoB M OTBETBIEHWUI C TMOKON OLIMHOBKOM NMPUGVXEHHO YUYMTbIBAETCS YBe/IMYeHUeM
NOrOHHOI CUMbI TAXECTU 1 CTpesbl NpoBeca NPOBOAHNKOB NyTEM 3aMeHbl B NPUBE/EHHbIX Bbille hOpMyiax Macchbl NPOBOJ-
HUKa .«'MpuBeAeHHO Maccoii Mmp =My ¢ Mon u cTpenbl nNpoBeca («NpMBeAeHHO» cTpenoil nposeca /mp = /¢ Ircos P,
roe y — koadcpuuymeHT npuBegeHnsa maccol (tabnuuya B.1); MorB — macca 0TBOAOB B NponeTe; /T— ANNHA TMPASHAbI U30-
NSATOPOB; P — Yro/l OTK/IOHEHWA HATSXKHbIX TMPASHA OT BepTukanu Ao K3. paa.

Tab6nuya Bl — KoaddununmeHT npuBeseHNsa MacChbl y NPy pas/iniHbiX OTHOWEHUAX NPOBeca rMpasHAbl K cTpene npo-
Beca NpoBogHuKa L, 1 maccbl rMpnsHabl K Macce NpoBoAHWKa B nposieTe MIM

3HauyeHne KoahpuLyMeHTa NPUBEAEHUSA MACCHI Y NPU pasnyHbix MAM

® 0.01 0.02 0.05 0.10 0,20 0.50 1.00 2.00 3.00
0.01 1.000 1.000 1.000 1.000 1.001 1.002 1.003 1.005 1.006
0.02 1.000 1.000 1.000 1.001 1.002 1.004 1.007 1.010 1.012
0.05 1.000 1.000 1.001 1.002 1.004 1.010 1,016 1.024 1.029
0.10 1.000 1.001 1.002 1.004 1.008 1.019 1.031 1.048 1.058
0.20 1.001 1.002 1.004 1.008 1.015 1.034 1.059 1.090 1.110
0.50 1.002 1.003 1.008 0.016 1.031 1.071 1.130 1.200 1.250
1.00 1.002 1.005 1.012 1.024 1.048 1.110 1.200 1.330 1.430
2.00 1.003 1.007 1.017 1.033 1.065 1.150 1,290 1.500 1.670
3.00 1.004 1.007 1.019 1.037 1.073 1.180 1.330 1.600 1.820
NMpumMmeyvyaHne — M,— macca rupasiHg, (CymMmapHasi Macca ABYX HaTsOKHbIX TUPASIHA Y AABYX OMNOpP MPOBOJ-

HVKOB B MPOJIETE UM Macca OAHOW TMPASHAbI, eC/IM Ha Onopax rMpAsHAbl NoABecHble); M — Macca NpoBOAHMKa B MPo-
nete; A — nposec rupnaHg; (— cTpena nposeca NPOBOAHMKA.
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MpunoxeHne
(pekomeHgyemoe)

MpuMepbl pacyeTa 3/1IeKTPOANHAMUYECKON CTOMKOCTU WIMHHBIX KOHCTPYKUNIA

Mpumep 1

MpoBepuTb 31eKTPOANHAMUNYECKYH CTOMKOCTb TPeX(a3HOM WNHHOWM KOHCTPYKLMK, N301SITOPbI KOTOPO o6nagatT
BbICOKO/ XECTKOCTbIO, Npu AelicTBUN yaapHoro Toka K3 /yg = 155 KA.

LLUNHBI NPAMOYTonbHOTO ceyeHuns (60 X6 ) MM2 BbINO/IHEHbI U3 afltoMUHMeBOrocnnasa Mapkn AZ131T1, pacnonoxeHbl
rOpPM30HTa/NIbHO B OAHOW MIOCKOCTWU, MMEKT 4YeTblpe nponseTta u napameTtpbl. | = 1,2 m: B = 0,6 M; T « 0,972 Kr/m;
£ =710 MNa: o= 137 MNa.

CornacHo Ta6bnuue 4

sia 0.006 0.063 (r-1)
10 ¢10-BM\

12 12
r-2
w o Bh2_ 0006 0a62 . o <ns -2

y 6 6

YacToTa COGCTBEHHbIX KonebaHuii
A - X . 2,8.2 Iy, (r-3)
2n/i2 VT 2-3.14 12" V 0.972

rae r, = 4,73 cooTBeTCTBYeT pacuyeTHOW cxeme 5 (Tabnuua 2).

AnspaaHHOW WWHHOWM KOHCTPYKuMKn g = 1.1 (pucyHok5);/(d o (pucyHoK 1);K 1.0 (Tabnuuya 1);> = 12 (Tabnu-

pacn
yaz).
MakcumanbHas cuna, AeﬁCTBylomaﬂ Ha WMNHHYK KOHCTPYKUWK, COCTaB/iAeT
. Y3-10-7 3-10-7 -t2-1SS2 -10e U0-1.0
- Ta Kikden 05 = 8322 H. (r.4)

npu 3TOM MakcMMasibHOe HanpshkeHWe B Matepuase LWUH. onpegensiemoe no gopmyne (18). paBHo

aTax F&fy 8322-12 ) 1 w254,3 MMA. (-5

N 12-3,610 -6

Mockonbky oTak = 254,3 MMa > apgon = 137 MMa, TO WWHbI HE YA0BNETBOPSIOT YC/IOBUIO 3N1€KTPOAMHAMUYECKON
CTONKOCTW. [N CHMXEHUSA MaKCUMasIbHOTO HaMpPAXeHNA B MaTepurase WWH Heo6X0ANMMO YMEHbLWNTb ASIMHY NponeTa. Hau-
6osbllan gonyctumas aAnvHa nponeta npu ogon = 137,2 MMa paBHa

137 (T-6)
0.88 M.
"1 E Y 2543
Mpumem gnuHy nponeta paBHoi 0.8 M; B 3TOM cnyyae =491 y; q = 1.0; = 5548 H n <mma>! = 102.7 MMNa.
4TO MeHbLe sigon = 137 MMa.
Mcxopa ns makcumanbHOM Harpysku, AelicTByOLWEeR Ha M3onaTop, A 5548 H npuHnMaem KycTaHOBKe U30J/IATO-

pbl TMNa MOP-10-16.00 YXM3. AnsA Hux cornacHo copmyne (5) gonyctumas Harpy3ka cocTtaBnsetr £gon = O.6PAN, *
=0.6 16000 =9600 H. BbiGpaHHble M30MATOPbI YAO0BMETBOPSIOT YCNOBUIO 31€KTPOANHAMNYECKOK CTOWKOCTM

Faon = 9600 H > * 5548 H. r.7)

Takum 06pa3om, Npu yMeHbLeHUN AMHbI NposieTa f00.8 M WNHHAs KOHCTPYKLMSA oTBeYaeT Tpe60BaHUAM 31eKTpo-
ANHaMNYECKOW CTONKOCTH.

Mpumep 2

MpoBepuTb 31eKTPOANHAMUNYECKYH CTOMKOCTb TpexMa3HoM WNHHOW KOHCTPYKLMKN B LEeny reHepaTopa, WrHbl KOTO-
POl COCTOAT U3 ABYX 3/1IEMEHTOB KOpPbITOO6pasHoro npodunsa. npu<ya! = 120 kKA.

AntoMUHUEBbIE WWHBLI Mapkn A0 cedeHnem 2 * 3435 MM2 pacnosioXeHbl B FTOPU30OHTa/IbHOM NJIOCKOCTU U UMEKT
cnepywuwme napameTtpbl: /=2 M. a =0.75 M; /nan=9.27 kr/m: £ =7 +1010 MNa: o) =41 MMa; Ban- 0.2 m; Tan- 1 m.
Jyn=254"10-8 “ 4;J x4220 10'* “4*w3hB40 10-6 M3; W =422 10-6 m3-

37



FOCT P 52736— 2007

YacToTbl CO6CTBEHHbIX KOMEBGaHWUN WNHBbI 1 3/IEMEHTA WWHbI B COOTBETCTBUMN € chopMynamu (22) n (25) paBHbl:

EJ _ 4732 3710 10 4220 10-s (Ts)
12 =355.5 'y,
2Ti2 VT 2-3,14-22 [ 2-927
£ 17-101°-254-10'8 (r.9)
rer. 4.732 I s 493.4 Ty
2 < 1 2-3,14-2'y 927

[na paHHOW WWHHOW KOHCTPpYKUMn N m 1.0 n n3n m 1.0 (pucyHok 5); Kps 1.0 (5.1.1); /fpacn s 1.0 (Ta6numua 1). as 12
(tabnuua 2).
MakcumanbHas cuna, o6ycnoBrieHHas B3anmogelicTBMEM TOKOB pasHbIX ha3. paBHa

Kl7,,(3K2|, ,, -4 10“7 2 1202-106-1.0-10 (r.10)
“ 'l')s[l,' ! - iivg —6651 H.

Mpn 3TOM MakCuMasibHble HanNpPsHKeHUA a MaTtepuase WKH. 06yCNOB/IEHHblIEe COOTBETCTBEHHO B3anMoeicTBMEM
TOKOB pasHbix has, onpegensemoe no coopmyne (18), 1 TOKOB OTAENbHbIX 3/IEMEHTOB NPOBO/AHNKA OAHOI (hasbl, onpeae-
nsemoe no opmyne (24), pasHsbl:

; r.ii
- FmVj 6651 2 103 2.63 MMA; (r.i1)
Grak XV n 12 422-10°

2
) 2-10~T-12 10 1120 10J
cntax 2 o>l 103 7.5 MMa. (r-12)
>elry/an ( 12-02-40-10-6 {
CymmapHoe Hanps>xeHue a matepuasne WNHbI
°Tak = °pTak * «an Tak a 2.63 ¢ 7.5 3 10.13 MMa. (r.13)

LLVHBI yA,0BNETBOPSIOT YC/IOBMIO 3/1€KTPOAMHAMUYECKO/ CTOMKOCTU, Tak Kak ofs 41 MMa. 4yTo 6onblue CITax 3
3 10.13 MMa.

Vcxons N3 MakcuManbHOM Harpy3ku, AeicTBytoweli Ha nsonatop. FraJ = 6651 H. npuHMMaeM K yCTaHOBKE U30NATO-
pbl Tvna NO-K0-20.00 ¥3.

Ana atux nsonatopos Ap4dlp s 20000 H. BbicoTa ft 3 0.134 M. V130naTOp UMeeT BHYTPEHHEE KpenseHne apmaTypsbl,
noatomy Ans Hero H s ft+ a}n/2 s 0.134 0.2/2 3 0,234 m.

CornacHo dopmyrne (s ) 4ONyCTMMasa Harpyska Ha M30naTop npu usrnbe paBHa

Apon u» = NFpax,h,H s °-6 20000 0.134/0.234 3 6871.8 H. (r.14)

BblﬁpaHHble N301ATOpPbI YA40BNETBOPAKOT YC/I0OBUHO GHEKTpOAMHaMMHeCKOVI CTOIZKOCTM
AN 6871.8 tO FjW « 6651 H. (r.15)
Taknm 06Da30M, WNHHaA KOHCTPYKUUA B Lle/IOM oTBedaeT Tpe6OBaHVIﬂM aﬂeKTDOAMHaMMHeCKOI‘;I CTOP’IKOCTI/I.

Mpumep 3
MpoBepuTb 3N1EKTPOANHAMUYECKYIO CTOWKOCTb LUMHHOW KOHCTPYKLMN HapYXHOW 3M1eKTPOYCTaHOBKMN Hanpsh)XeHnem
110 kB npwu /<2> 3 50 KA.

Tpy6yaTtble WWHbI KBAAPaTHOIO CeYeHUA BbINOIHEHbI U3 antoMUHMeBoro cnnasa AA31T 1 pacnonoxeHbl B O4HOM
nnockocTu. WnpuHa wnHebl H - 125 MM. WprHa OKHa WnHbI /13 109 MM. noroHHas macca T = 8.96 kr/m. [liMHa nposieta
/ 3 5 M. paccTosiHMe mexay haszamu a s 1 m. lonycTumMoe HanpsixeHue B Matepuane wuHbl oo s 89 MMa. moaynb ynpy-
roctm E 3 7«10 10 Ma. N3onatopbl Tuna MO C-110-600 (pUCyHOK 3€) umetoT =6 KH. BbicOoTy H/L 3 1100 mm. paccTos-
HVe OT LleHTpa rosIoBKM A0 LeHTpa Macc WuHbl 80 MM, BbICOTY apMaTypbl HUXHero yiaHua 100 MM. criefgoBaTeslbHO Ans
HUX 3HayeHunsa U n J1 cornacHo pucyHky 3B paBHbl: ft 3 1100 — 100 3 1000 mm; H 3 1100 — 100 ¢ 80 s 1080 mm. XecT-
KOCTb n3onsatopa COMs 1100 kH/M. a yacToTa CO6CTBEHHbIX KOonebaHuii /ons 28 Iy,

CornacHo Tabnnue 4 MOMEHT MHEPLUN U MOMEHT COMPOTUB/IEHNSA LUNHbLI PaBHbI:

J= -0.1254 - 0.1094 _353™ "o.8 w4 (r.16)
12 12
- ft\ 0.125* -0.109* 10 6m3 (r-17)
6H 6-0.125
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JonycTumas Harpyska Ha W30/1I9TOp cornacHo dopmyre (s ) paBHa
Faon- 0.6 6000 1000/1080 = 3333 H. (r.18)

3HauYeHMsI KECTKOCTU M 4aCTOTbl KonebaHmii onopbl 40NYCTUMO NPUHATH PaBHLIMW XECTKOCTU U YacToTe KonebaHuii
M30N1ATOPOB, TaK KaK N30/ISiITOPbI WNHHOM KOHCTPYKUUN YCTAHOB/IEHbI HA BECbMa )XeCTKOM OCHOBaHUW.
MpuBeaeHHas macca B COOTBeTCTBUM C chopmysioit (31) paBHa
Con 1100-M3 (r.19)
M T =35,57 Kr.
<2n4n)> '(2-3.14 28)

Heob6xoaumble Ans onpeaeneHns napamerpa OCHOBHOW 4acTOTbl COGCTBEHHbIX KONE6aHW WHHbI 3HAYEHUSI BENn-
YNH paBHbI:

Con/3, 1100-103-S3 B 229. (T 20)
EJ MO0'° 8582-10'8
M 3557 (r-21)

=0.795.
ml 896 5

Mo KpMBbIM pUCyHKa ¢ napameTp r, * 3.3. noaTomy

. - .10- (r-22)
. 332 | 741010 -8582+10- _ o ry,

' * 2-3.14-S'Y 8-96

Mo KpnBOI pucyHka 5 KOathULMEHT ANHAMUYECKOW Harpy3ku n = 0.9.
MakcrMarnbHble Harpy3ka Ha 301ATOPbI U HanpsiXxeHne B MaTepurase WnHbl BCOOTBETCTBUN cdhopmynamu (2) n(18)
paBHblI:

(r-23)
Q 10

_ ~ (r-24)

o Mo S .op» 5.88 MMa.

L 12-1373-10'6
[ns faHHOW WWHHOW KOHCTPYKUUK

ofoH * 89 MMa > N1 » 5.88 MMa; (r.25)
Frx, “ 3333 H ” = 2165 H. (r.26)

Takum 06pa3oMm, WKHHAA KOHCTPYKLUMSA yA0B/eTBOPSeT YC/I0BUSIM AUHAMUYECKO CTOKOCTM.
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YOK 621.3.064.1:006.354 OKC 29.020 E09

KntoueBble C/10Ba: TOK KOPOTKOIO 3aMblKaHus, 3/1eKTPOYCTaHOBKM, 3/1eKTPOANHAMUYECKAs CTOMKOCTb, TEPMU-
yeckas CTOMKOCTb, MHTerpan J)xoynsi, HeBO3ropaemocTb
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