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3. BBEOEH BINEPBbIE

HacTtoawmi cTtaHgapT pacnpocTpaHseTcsa Ha TpexdasHble ONEKTPOYyCTaHOBKN NPOMBbILLSIEHHOW 4YacToTbl W
onpegensaert O6IJ.I,y}O MeToAuKy pacyeTa WU NpPOBEPKM NPOBOAHMKOB U JNIEKTPUYECKMX annapaTtoB Ha
ANeKTpoANHaAMMNYECKY0 N TEPMUYECKYHO CTOMKOCTb NPW KOPOTKMX 3aMblkaHusaX. Bce MYHKTbl OCHOBHOIO T€KCTa CTaHAapTa
ABNATCA 0b6s3aTenbHbIMK, a npunoXeHuna - pekoMmeHgyemMmbiMU.

1. OBLUWUE NOJIOXKEHUA

1.1. Bbi6op pacueTHbIx ycnoBum K3

1.1.1. MNpu npoBepke NPOBOOHWMKOB W 3MEKTPUYECKUX annapaToB 3MEKTPOYCTAaHOBOK Ha 3MeKTPOAUHaMUYECKyl U
TEpPMUYECKylo CToMKOCTb npu K3 npegBapuTenbHO JOMKHbI GbiTh BhiGpaHbl pacueTHble ycrnosust K3, T.e. pacueTHas
cXema 3NeKTpOyCTaHOBKM, pacyeTHblt Bua K3 B anekTpoycTaHoBke, pacyeTHasi Todka K3, a Tawke pacuyeTHast
npoJomnxuTenbHocTb K3 B anekTpoycTaHoBke (MOCMEQHIO WCMOMb3YHT NpU MPOBEpKe Ha TEepPMUYECKYHD CTOMKOCTb
NMPOBOAHWKOB U HA HEBO3ropaemMocTb kabenen).



1.1.2. PacuyeTHasi cxema 3MeKTpOyCTaHOBKM [OMkHa ObiTb BbiGpaHa Ha OCHOBE aHanm3a BO3MOXHbIX 3NIEKTPUYECKUX
CXeM 3TOW 3NEeKTPOYCTAaHOBKW NPV NMPOAOIPKUTENBHBIX pexmmax ee paboTbl. K nocnegHum cnegyeT OTHOCWUTL Takke
PEMOHTHbIE M NocneaBapuiiHbie PeXUMbl PpaboThbl.

1.1.3. PacueTHbiM Bugom K3 cnegyeT npuHumMaTh:

- NpV MpoBepKe SMEeKTPUYECKMX annapatoB W >KECTKMX MPOBOAHWMKOB Ha SMeKTPOAMHAMUYECKYID CTOWKOCTb -
TpexdasHoe K3;

- NPU NPOBEPKE 3MNEKTPUYECKMX annapaToB U NPOBOAHUKOB Ha TEPMUYECKYIO CTOMKOCTb - Tpex- unu ogHodasHoe K3, a
Ha reHepaTOPHOM HarMpPsKEHWWU 3NEKTPOCTaHUMIA - Tpex- Unu AByxdgasHoe K3, B 3aBUCUMOCTU OT TOro, Kakoe M3 HUX
NpUBOOUT K GOMbLLUEMY TEPMUYECKOMY BO3AENCTBUIO;

- Npu nNpoBepke rMbKUX NPOBOAHWMKOB MO YCIOBUIO NX AONYCTUMOro conumxeHns Bo Bpems K3 - Tpex- unu gsyxdgasHoe
K3, B 3@aBMCMMOCTM OT TOrO, Kakoe 13 H1X NPUBOAMUT K BonbLueMy CONMKEHUIO MPOBOAHMKOB.

1.1.4. B ka4yecTBe pacdeTHon Touykm K3 cnegyeT npuHMMaTh Takylo TOUKY Ha pacuyeTHon cxeme, npu K3 B koTopon
NPOBOAHWMK UMW 3NEKTPUYECKMIA annapaT noaBepraetcs HaumbomnblueMy SNEKTPOAMHAMUYECKOMY WM TEPMUYECKOMY
BO34ENCTBUIO.

MpumevaHmne. VckntoueHus ns atoro TpeboBaHWsA AOMYCTMMBI NNLWb NPU y4eTe BEPOATHOCTHbIX XxapaktepucTuk K3 m
AOMKHbI 66T 060CHOBaHbLI COOTBETCTBYHOLLUMN BEAOMCTBEHHLIMY HOPMaTUBHO-TEXHUYECKUMKN gokymeHTamu (HTA).

1.1.5. PacyeTHyto npogomxuTenbHoCcTb K3 npy npoBepke NPOBOAHWMKOB U ANEKTPUYECKUX annapaToB Ha TEPMUYECKYIO
CTOWKOCTb CrneayeT ONpeaensiTb NyTem CNOXeHWUs BPeMeHW AEeNCTBUS OCHOBHOW PErienHOn 3alyuTbl, B 30HY KOTOpPOW
BXOASIT MpoBepsieMble MPOBOAHWKM W 3MEeKTpUYecKkne annapatbl, U NOMHOro BPEMEHMW OTKIOYEHUs COOTBETCTBYHOLLETO
BbIKNtoYaTens, a npu nposepke kabenew Ha HEBO3ropaeMoCTb - NYTEM CIOXEHWS BPEMEHU OeNCTBUSA pe3epBHOMN
pernewiHON 3alwuTbl U NOMTHOTO BPEMEHW OTKMoYeHns bnvpkanwwero k mecTy K3 BbikntoyaTens.

Mpy Hanuuumn yCTpOWCTB aBTOMATMYECKOro MOBTOPHOro BKkMtouYeHust (AMB) uenwn cnegyeTt yduTbiBaTb CyMMapHoOe
TepmMmmyeckoe aenctaue Toka K3.

1.1.6. MNpwn pac4yeTHOW npogormkmTensHocTn K3 o 1 ¢ JonycTMoO npouecc HarpeBa NpPOBOAHMKOB MOA AEWCTBUEM
Toka K3 cuntatb agnabatmyeckum, a npu pacyeTHon npogomkutensHoctn K3 6onee 1 ¢ n npu HeBbICTPOAENCTBYOLLNX
AlB cnegyeT yuntbiBaTh TENMOOTAAYY B OKPYXKaloLLYyO Cpeay.

2. ANEKTPOOAUHAMUYECKOE OEANCTBUE TOKA K3

2.1. PacueT anekTpoaMHaMU4eCKUX CMN B3aMMOAEACTBUSA NPOBOAHUKOB

2.1.1. BneKTpoaMHaMNYECKME CUMbl B3AUMOAECTBIS ABYX MapannenbHbIX MPOBOAHUKOB KOHEYHOTo cevenus (& ) B
HbIOTOHAaX criedyeT onpeaensts no dopmyne
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rpe 2+ 107 - nocTosmHHbIi napameTp, HA®

@@ - pacCcTosHME MeXay OCAMU NMPOBOAHUKOB, M;

I1.I5 - MIHOBEHHbIE 3HAYEHWS! TOKA NPOBOAHWUKOB, A;
{ - pnvHa npoBoaHMKOB, M;
Kw - KO3 PUUKNEHT POpPMBI.

NS NPOBOAHMKOB MPSIMOYTONBHOTO CEYEHUS] KO3MUUMEHT (hOpMbI CriefyeT onpeaensiTb Mo KpUBbLIM, NPUBEOEHHBIM



Ha yepT. 1.

Ouvarpamma ans onpeageneHus KkoadcgpdpuumneHToB
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Yepr. 1

[na KpyrnbiX NMPOBOAHUKOB CIIOLIHOTO CEYEHUS, MPOBOAHMKOB KOMbLIEBOrO CEYEHMUs, a TakKe MPOBOAHVKOB (LUVH)
KOPBITHOrO CeYeHust ¢ BbicoTol ceveHus 0,1 M 1 Gonee criegyeT NPUHATL qu =1,0.

2.1.2. Hanbonbluee 3HavyeHne 3nNeKTPOAMHAMMYECKON CUbl UMEET MEeCTO Npu yaapHoMm Toke K3.

3 .
2.1.3. MakcumanbeHy cuny (Fnim{:' ) B HbIOTOHAX (3KBUBANEHTHYD PAaBHOMEPHO pacnpeferieHHon No AnvHe nporeTa

Harpysku), OeWCTByIOLLyl0 B TpexdasHon cuctemMe MpPOBOAHMKOB Ha pacyeTHyto a3y npu TpexdasHom K3, cnegyet
onpegenstb no opmyrne
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3
roe zjm:' - yoapHbIn Tok TpexdasHoro K3, A;

Kpm - KO3 PULMEHT, 3aBUCALLNIA OT B3aMMHOIO pPacnonoXeHns NPpOBOAHNKOB;
! - paccTogHne mexagy ocamMu NpoBOAHUKOB, M,

{- AnvHa nponeta, M.

3HaueHUs KoaddpuumeHTa K‘Pm AN HEKOTOPbIX TUMOB LUMHHBIX KOHCTPYKLMIA (4epT. 2) ykasaHbl B Tabn. 1.

CxeMbl B3aUMHOro pacnonoxeHusa LWnH
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Tabnuua 1

3HaueHus koadhpuumenTa K,

Pacnonoxexue WmnH PacdeThas | 3,auenns koshduumenTa R ANS HAMPY30K
dasa pe3ynb- naru- pacTaru- cxKUma-
TUpyioLLe OatoLlen BawoLlen owen
"
1. B ogHow nnockoctu (4epT. 2a) B 1,00 1,00 0 0
2. o BepLUMHaM paBHOCTOPOHHErO
TpeyronbHuka (4epT. 20) A 1,00 0,94 0,25 0,75
B 1,00 0,50 1,00 0
C 1,00 0,94 0,25 0,75
3. Mo BepLUMHAM NPAMOYrofbHOro
paBHOGEPEHHOIO TPEYronbHUKa A 0,87 0,87 0,29 0,87
(4epT. 2B)
B 0,95 0,43 0,83 0,07
C 0,95 0,93 0,14 0,43
4. lNo BepLuMHamM paBHOCTOPOHHETO
TpeyronbHuKa (4epT. 2r) A B, C 1,00 0,50 1,00 0
Mpwn aByxdasHom K3
2:107
(2 — (2]
R -— {EC) . ©

.12
roe I}.Euj - yaapHbIn Tok AByxdasHoro K3, A.

2.2. BbIbop pac4yeTHOW MeXaHU4YeCKOW CXeMbl LUMHHbIX KOHCTPYKLIMIA U TMOGKUX TOKONPOBOAOB

2.2.1. MeToamMKy pacyeTa 3NeKTPOAUHAMUYECKON CTOMKOCTU LUMHHbLIX KOHCTPYKUUIA U TMBKUX TOKONMPOBOAOB crieayeT
BblOMpaTh Ha OCHOBE PacYETHOW MEXaHUYECKOW CXEMbI, YYUTLIBAKOLLEA X OCOOEHHOCTH.

2.2.2. CnepyeT pasnuyaThb:

- cTaTnyeckue cuctembl, obrnagatrowme BbICOKOW XKECTKOCTbIO, Y KOTOPbIX LWMHBLI U u3onsTopbl npu K3 octatotcs
HENoABWKHbIMY;

- AMHaMnN4yeckne CUCTeMbl C XKECTKMMU onopamMu, Yy KOTOPbIX N30NATOPbLI Npu K3 MOryT cH4MTaTbhCA HENOABWXHbIMU, a
LUMHbI KonebniTcs;

- AMHaMMYeCKMe CUCTEMbI C YNPYro NogaTtnvMBbIMK OnopamMu, B KOTOpbIX Npu K3 konebnioTcs WnHbI 1 onopbl;
- AMHAaMMYeCKMEe CUCTEMbI C TMOKMMU MPOBOAAMM.
2.2.3. PacuyeTHble MEXaHUYECKME CXEMbl LUUHHBIX KOHCTPYKUMIA pasnu4yHbIX TWUMNOB, 0Onajatolmx BbICOKON

XeCTKOCTbIO, NpeacTaBeHbl B Tabn. 2.

Tabnuua 2



Pac4yeTHas cxema LWMHHbIX KOHCTPYKLWIﬁ

Homep PacuyeTHas cxema Tun 6anku 1 KoadhdpuumeHTs!
CXeMmbl onopel
2 8 n
Z
1 OpHonponeTtHasda 8 1 3,14

—E} A w & -
N301ATOPbI-0NOPbI
fA ¥

2 a B OgnHonporneT Hast 8 1,25 3,93
A -zawemnenue

+:‘1 +E wuhbl, & -

n301ATOp-0onopa

3 ﬁ E Adu B - 12 1 473
3allemneHune
+A * £ LLUNHbI Ha XeCTKUX
ornopax

4 z f“z‘z‘i banka c¢ pgBywms 8 1,25 3,93
FAN B. nponetamu

% } 5 Y

5 E E o ﬂ_ B‘ banka c Tpems 1 10* 1,13 4,73

*‘,ﬂ 1‘ A * g * 4 | Bonee nponetamu

12** 1

* Ons KpanHWX NponeTos,

** [Ina cpeaHnx NponeTos.

PacyeTHble cxembl MMEKT BWA PaBHOMPONIETHOM Oanku, nexallerh WM 3akpensieHHOW Ha XXeCTKMX oropax U
noaBepraroLLienca BO3AENCTBMIO PpaBHOMEPHO pacnpenerieHHON HarpysKku.

Pasnunyatot cnepywuime Tunbl LUAHHDBIX KOHCprKLI,I/IIZ N COOTBETCTBYHOLNX PACHETHbIX MEXaHUYECKMNX CXEM!

- LUMHHbIE KOHCTPYKUMW C paspesHbiMK LUMHaMK, AMHA KOTOPbIX paBHa ANMMHE OAHOro NporeTa; pacyeTHON CXeMmoi
ANs HUX ABNseTcs 6arnka ¢ WapHUpHbLIM onMpaHnem Ha oGeunx onopax nponeTa (Tabn. 2, cxema 1);

- LUMHHbIE KOHCTPYKUMU C pas3pes3HbiMW LUIMHaMKW, ANWHA KOTOPbIX paBHa AONWHE [ABYX MPONIETOB, C XXECTKUM
KpenrneHneM Ha cpefHen onope; pacyeTHOM CXeMON ANS HUX ABnseTcs H6anka ¢ XeCTKMM onvMpaHueM (3allemMreHem) Ha
O[LHOM M LIapHMPHBIM Ha ApYrov onope nporneTa (Tabn. 2, cxema 2);

- MHOronponeTHasl LUMHHAs KOHCTPYKUMS C Hepas3pes3HbiMW LUMHaMMK; pacyeTHOW CXeMOW AN CpegHMX NponeToB
saBnsieTcs 6anka ¢ XecTkuM onnpaHueM (3aLlemrneHnem) Ha obenx ornopax nponeta (Tabn. 2, cxema 3);

- LUWAHHbI€ KOHCTPYKUMN C pa3pe3HbiIMU LUMHAMU, ONMHA KOTOPbIX paBHa OBYM, TpeM U Gonee nponetam, 6e3 XKecTKoro



KpenrneHnsi Ha NPOMEXYTOYHbIX ONopax; PacYETHOW CXEMOW st HAX SIBMSIOTCA COOTBETCTBEHHO CxeMbl 4 1 5 (Tabn. 2) .

2.2.4. Pac4yeTHOM CXeMOW LUMHHOW KOHCTPYKLUMK C YNpYro nogatnvebiMU OopamMun criefyeT cuuTaTb CXeMY, B KOTOPOM
Macca LUMHbI pacripefeneHa no AnvHe NporieTa, a onopbl NPeACcTaBheHbl Tenamu ¢ SkBMBanmeHTHou maccon A u

NPy>XMHaMu C KECTKOCTbIO Cm

2.2.5. na rmbkux TOKONPOBOOOB B Ka4eCTBE PaCHETHOW CXeMbl MPUMEHSOT CXEMY C XECTKMM CTEPXHEM, OCb
KOTOpPOro o4epyeHa MO LUEnHON NuHWW. TMpnsHObl U3ONSTOPOB BBOAAT B MEXAHUYECKYHD CXEeMY B BUAE XECTKMX
CTEepPXHEW, LapHUPHO COeAMHEHHbIX C NPOBoAaMM 1 onopamun. Pa3mepbl CTepXHeW pac4eTHOW CXeMbl onpeaensoT na
CTaTMYECKOro pacyeTa Ha AenCTBME CUM TAXECTH.

2.3. fonycTuMble MexXaHU4ecKkue HamnpspkeHUs B mMaTepuarne NPOBOAHUKOB M MeXaHW4YeCKuUe Harpysku Ha
onopbl npu K3

2.3.1. lonycTumoe HanpsbkeHue B Matepuane XeCTKUX LWKH (... ) B nackansx crneayert npuHuMaTte pasHbiM 70% ot
BPEMEHHOTO CONPOTUBIEHNS Pa3pbiBy MaTepnana WWH &,
=0T
e F 4

JonycTuMble HanNpsixeHUs B MaTepuane LWWH criedyeT NpuHUMaTh HKe NpeaenoB TEKyYecTn 3Toro matepuana.
BpemMeHHbIe COnpoTMBREHNS Pa3pbiBY U OMNYyCKaeMble HanpsKeHusi B MaTepuanax WyH npueseaeHsl B Tabn. 3.
B cnyyae cBapHbIX LUMH UX BPEMEHHOE COMPOTMBIEHNE Pa3pbiBY CHMXKAETCS. 3HAYEHNS BPEMEHHbBIX CONMPOTUBIEHWIA

paspbiBy B obnactu CBapHbIX COG,D,I/IHGHMIZ onpeaendarT 3KCnepumMeHTanbHO; NPU OTCYTCTBUU 3IKCNEepUMeEHTallbHbIX
OaHHbIX 3TWU 3Ha4YeHuA N 3Ha4YeHna OonyCTUMBbIX Hal'lpﬂ)KeHVIVl cnegyet NnpuHMMaTb, UCNOoNb3yA AaHHble Tabn. 3.

Tabnuua 3

OCHOBHbIe XapaKTepUCTUKN MaTepuanos LUNH

BpemeHHoe Honyctnmoe HanpsixeHue, Moaynb
COMpPOTUBIIEHUE pa3pbIBY, MMa ynpyroctu,
MaTtepunan Mapka MMa 1010 MNa
LUNHbI
MaTepuana B obnactu MaTepuana B obnactu
CBapHOro CBapHOro
CoeauHeHns coeauHeHns
1.AntoMuHnn A0, A 118 118 82 82 7
A0O 59-69 59-69 41-48 41-48 7
2. Anromu-
HUeBbIN AO31T 127 120 89 84 7
cnnae
A031T1 196 120 137 84 7
ABT1 304 152 213 106 7
1915T 353 318 247 223 7
3. Megb MI'M 245-255 - 171,5-178 - 10
MI'T 245-294 - 171,5-206 - 10

2.3.2. JonycTMmMyto Harpysky Ha M3onaTop (M30MSLUOHHYK Onopy) (Fm) cnegyet npuHumatb paBHon 60% oT




MUHUMAanbHOW paspyLuatoLLei Harpyski Fpﬂp , PUIIOXEHHOW K BepLUMHe M3onsaTopa (onopsbl) Npu u3rbe unu paspbise

= 06F,. (5)

2.3.3. B 3aBMCMMOCTV OT B3aMMHOIO PacrofiOXXEHUs LUMH U U30MATOPOB NOCMedHWe NOABEpraltTCs BO3AENCTBUIO
anekTpoanHammnyecknx cun, pabortast Ha u3rmb Unn pacTaxeHue (CxaTne) UM ogHOBPEMEHHO Ha M3rMb 1 pacTskeHue

(cxaTtme). JonycTumble Harpysku Ha u3onaTopbl npu usrnbe (me) N pacTsKeHun (FMP) B HbIOTOHax B 3TUX

cnydadax cnenyet NpuHMMaTb COOTBETCTBEHHO pPaBHbIMU!

B = U,SFPBPM;
Fmp - DﬁFpupp ©)
roe Fpupm n FPBPP - 3ajaBaeMble 3aBOAOM-U3roToBUTENEM MUHUMArbHbIE pa3pylwlatoline Harpysku

COOTBETCTBEHHO MNpU M3rnbe 1 pacTskeHun (cxaTum) nsonstopa, H.

2.3.4. JlonycTMylo Harpysky Ha crnapeHHble M30MaTopbl (OMopbl) criedyeT npvHMMaTh paBHon 50% OT cymMmapHOro
paspyLuatoLLero ycunms n3onsatopos (onop)

P = 0,58, -

roe FPBPE - CyMMapHoe paspyLuatoLlee ycunme cnapeHHbIx nsonstopos (onop), H.

2.3.5. [onyctumyio Harpysky npu u3rube OMopHOro m3onsitopa (Fm) B HbIOTOHax cregyeT onpefensTb B

COOTBETCTBUN C HOPMYIION

Ao = NE s

£ 8
ot PP o (®)

roe A - Ko3dhPMLMEHT AONYCTUMOI Harpysku, pasHbIit 0,6 unm 0,5 (cM. nn. 2.3.2. - 2.3.4);

i n H - paccTosHMS OT OMacHOTO CeueHMs! M3OMATOPa COOTBETCTBEHHO A0 €ro BEPLUMHbI W LIEHTPa TSHKECTU
NMonepeYHoro CeYeHms WinHbl (CM. YepT. 3), M.

K onpegeneHuio AoONyCTUMbIX Harpy3oK Ha U3oNATOPbI
M WWHHbIE OnopbI
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YepT. 3

OnacHoe ceyeHMe OMOPHO-CTEPXKHEBLIX W3OMATOPOB C BHYTPEHHWM KpenneHuem apmatypbl (4epT. 3a) crnegyet
NpUHUMATL Y ONOPHOTO (briaHLa, ONOPHO-CTEPXHEBLIX U30MATOPOB C BHELLHUM KpenmneHnem apmaTtypbl (4epT. 36, B) - y
KPOMKM HWXHEro coriaHua, a OnopHO-LITLIPEBLIX M30MATOPOB (Y4epT. 3r) - Ha rpaHuLe KOoHTaKTa WTbips ¢ hapdopoBbIM
Tenom usonsTopa.

JonycTmyto n3rmbaroLLyto HarpysKy MHOTFOSIPYCHbIX U30MSILMOHHBLIX onop (4epT. 3B, ) cnegyeT NpvHUMaTb PaBHOM
OOMYyCTUMOW Harpyske HaMMeHee NMPOYHOro sipyca, onpeaeneHHon no gopmyrne (8).

2.3.6. Mpu pacnonoxeHun a3 no BepLUMHamM TpeyronbHuka (4epT. 26, B, I) N30NSATOPbl OAHOBPEMEHHO UCMbITLIBAKOT
Kak pacTtarveawolime (cxkvmatowme), Tak u unsrmbatowme ycunus. [Jonyctumyto usrmbaroLlyto Harpysky (me) B

HbIOTOHax cnegyet onpefensaTe no copmyne (8), npuHuMmas FPBP paBHOM paspyLualoLen Harpyske npu usrube

nsongartopa; OONyCTUMYIO pacTArMBatoLLy0 Harpysky (Fmp) cnepgyet onpeaenatb no cgopmyne (5), npuHumas Fpup

paBHO paspyLualoLLelt Harpy3Kke Npu PacTHKEHUN.



2.3.7. ,El,onycmmoe HanpsaXXeHne B matepuarne npoBoaHNKOB ( eF B Meranackanax cnegyet npuHnMmaTtb paBHbIM

morr)
o Na'm,

roe Jrlp - NpeAen NPoYHOCTM NpU pacTskeHun, H;

A - koachduumeHT nonycTMoit Harpyaku, paBHbiid 35-50% oT npeaena
MPOYHOCTK.

2.3.8. [donycTumytlo Harpy3ky Ha MOOBECHble W30NATOpbl crnegyeT npuHMMaTb paBHol 30% OT paspyluaroLlen
Harpysku, T. e.

P =038, ©)

2.3.9. PaccTtosiHns mexay npoBogHvukamu a3 (“11:--1: ), @ Takke Mexgy NPOBOAHUKAMWM M 3a3EMIEHHbIMU YacTaMM

(1‘11,_3) LUMHHBIX KOHCTPYKUMIA HanpsbkeHnem 35 KB v Bbille M NPOBOAOB OLUMHOBKM pacnpefenuTesbHbIX YCTPOMCTB,

BO3AYLUHbIX JIMHUA M  TOKOMPOBOOOB K MOMEHTY OTKIHYeHUA K3 pomkHbl ocTaBaTbCsi ©Oonblue [onycTuMbIX
N30JIALMOHHbBIX PacCTOSIHUI, onpeaensemMbiX Npu pa60q|/|x HanpaXeHnax

Apg 2 Ayye
Aps 2 Ay (10)

roe A"lJ-EI'JJ.'CﬂT n A"lJ-E;'J.'DI[ - MWUHUManNbHO AO0NYyCTUMbIE PACCTOAHUA NO YCNOBUAM I'Ip060ﬂ COOTBETCTBEHHO MeXay
npoBoAHMKaMn a3 1 NPOBOAHMKAMN N 3a3€MSIEHHBIMWN YacTaMK Mpu pa6oqu Hanps>XeHnu.

2.4. OnpegeneHne MexaHU4YeCKUX HaNpsHbKeHU B MaTepuarne NpoBOAHUKOB U Harpy3okK Ha ux onopsbi npu K3
2.4.1. PacyeT LWMHHbIX KOHCTPYKLMIA, 06ragatoLLmx BbICOKOWN KECTKOCTbIO
2.4.1.1. Tpn pacyeTe LUMHHOW KOHCTPYKUMMK, obnajatolleli BbICOKOW XECTKOCTbIO, LUMHY B M0GOM nponeTte Mexay

u3onsTopamu, KpOMe KpawHuX, crieflyeT paccMaTpuBaTb Kak CTepXkeHb (6arnky ¢ LapHUpHO OnepTbiMM KOHLamu, Tabn.
2). Hanuune oTBETBNEHWIA JOMYCKAETCSA HE YUUTHIBATL.

2.4.1.2. MakcumarnbHOe HanpsbkeHue B MaTepuane LWuHbl (&F .. ) B nackanax u Harpysky Ha M30MsAToOp LUMHHOM

y 3
KOHCTPYKLMW BbICOKOW XEeCTKOCTW nNpu TpexdasHoMm K3 (F!f3 3 ) B HBIOTOHaX criegyeT onpeaensaTb no hopMynam:

M B
T = s T
W A (11)
n
131 _ 33
o = Mo (12)

] .
roe F”Eﬂl - MaKkcumarnbHas cuna, BO3HuKaloLwasi B MHOrornposneTHow 6anke npu
TpexdasHom K3, H, n onpegensemas no dopmyne (2);

{ - anvHa nponeTa wWuH, M;

3
W - MOMEHT CONnpoTUBIIEHNA NONepeYHOoro ce4eHns WnHbl, M



chopmynbl AN ero pacyerta NpuBeaeHsl B Tabn. 4;

An ﬁ - KOAPMPULIMEHTBI, 3aBUCSALLME OT YCNOBUSA ONUPaHUS (3aKpenneHns) LUvH,
a TaKxe 4ucrna nponeToB KOHCTPYKLUMM C HEpa3pesHbIMU LWMHamMK (Tabn. 2).

Mpun aByxdasHom K3

i
Ty = —
A (13)
"
s ﬁFm, (14)

p] y
roe anm{:' - MakcMmarnbHas cuna, BO3HUKarLas B MHOronponeTHon 6anke npu
AByxdasHom K3, H, n onpegensemas no dopmyne (3).

Mpu pacyete HanpsxXeHW B 06nacTu CBapHbIX COEANHEHWNI, HAXOASALLMXCA HA PACCTOAHUN Z OT OMOPHOro CeYeHnst
B chopmynibl (11) v (13) cneayeT noctaBnATs 3Havenns 1/ A (Z), BblumcrneHHble B cooTBeTcTBUM C Tabn. 10.

2.4.1.3. OneKkTpoavHamMmyeckne Harpys3km Ha OTAenbHble MPOBOAHWKW COCTaBHbIX LWWWH (4epT. 4) obycnosneHsbl
B3anMMOAENCTBMEM MPOBOAHUKOB ApPYrMxX a3 u OTAEerbHbIX 3MEMEHTOB MNPOBOAHWKA ofdHoW hasbl. MakcvmarbHoe
HanpshkeHne B MaTepuarne CocTaBHbIX LWKWH Npu K3 gonyckaeTcs onpeaenaTb No opmyrne
= 15
F J@lmﬂx + F o mona » ( )
rae Fypay - MaKCUManbHOE HanpskeHne B MaTepuarne WnHbl, 00ycroBrneHHoe

B3auMoencTBMeM NPOBOOHNKOB ApyrMx das, a, koTopoe crnegyet
onpefensatb B 3aBucumocTtm ot Buaa K3 no dopmyne (11) unn (13);

MaKcuMarnbHOE HanpaXeHune B Mmatepuane LWnHbl, 06yCJ'IOBJ'IeHH06

B3aMMOeNCTBMEM OTAENbHbLIX 3NEMEHTOB NPOBOAHMKA oaHOM dasbl, MNa,
KOTOpoOe criedyeT onpeaensaTb nNo dopmMyne

21072 K
(16)

Fymnax "

Fomnar
12.:: L.

roe .':131[ - ANHa nponeTa afnemMeHTa WWHbl MeXay NpoKknagkamu, Mm;

- paccToaHne Mmexay ocamMu nonepeydHbix CEYEHUI ANNEMEHTOB COCTaBHbIX

LWWH (YepT. 4), M

W - MOMEHT COMpPOTUBIIEHUA NONEPEYHOro ce4yeHna anieMeHTa WnHbl, M|

j}m - yAapHbIN TOK TpexdasHoro nnm apyxdasHoro K3, A;

M - YMCNO COCTaBHbIX NPOBOAHUKOB (hasbl.

,D,BYXHOHOCHaﬂ LinHa



FLLIVI
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YepT. 4

Tabnuua 4

dopmynbi Ans onpeaeneHns MOMeHTa UHepuun J u
MOMEHTa CONpPOTUBNEHUA ¥ nonepeyvHbIX Ce4YEeHUN WUH

CeyeHns WunH PacyeTHble chopmynebl
..JT , M ' W7 |\/|3
L ¥ E: 2
4 bk bk
_1L_ X ry Wy ==~
A -
l pe |"J.
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* Ecnu npoknaaku npusBapeHsl kK 06emm nonocam naketa, MOMEHT MHEPLMN U MOMEHT
COMPOTUBIEHNS MPUHUMAIOT PaBHbIMU:
2 2
J, 2833 4p2) W7, - b v E)
3 a, +5)
Y
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s
A
N
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Y gt 011857
X 12
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12 6H

[nsa ogHoro anemeHTa

L
A 7 - 6h —[(h— Mk - 2&)3];
< 1\L —— X b
\ 3 3 E
_he® = (h=2M)(e - A) + 240 - 2)
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e = 1/ & ana crangapTHLIX ABYTaBPOBbIX

npodunen
$ ] &
[ Jy=—(H =0, | W, = —(H =),
9% 12 6H
/]
i H-h
H-h W, =——&
=t 2 J, == &
RV
T /_,-*
] {::/::4
--blrﬂ
CeyeHue npokaTHbIx Npodunen MpubnuxeHHble popmynsbi:

CTaHAapTHbIX pa3MepoB
OBYTaBpoOBbI Npocunb Ha "pebpo”

B2y
o Bt
o1
LWBennepoobpasHhbIi (KOpbITHBI) Npodune Ha
"pebpo”
h+5)°
)
nl
CeueHue ntoboi hopmbl OpveHTUpOBOYHas OLleHKa MOMEeHTa

COMPOTMBIIEHNS OTHOCUTESNBbHO LIEHTPAsrlbHOM OCK:

Ana cnnowHoro CMMMepu4yHoro cevyeHuns
S*h

W, =W, =56k J, ="
125

Aana noyiHoro CUMMeTpU4YHOro ce4eHua

5 Sth-k)
W, =W, =—[1+2= A
v 35:[+ b -
w=%[£+3(b—ﬁz)]
6 bk

roe < - Nnowlagb CeYeHus:;
%, B - BbicoTa 1 LWUMPUHA CeueHs:

COOTBETCTBEHHO; ! - nepuMmeTp; & - Tonwmna
CTEHKM (AN MOJSTHOrO CeYeHust)

2.4.2. PacyeT LWMHHbIX KOHCTPYKLMI C XXEeCTKUMK onopamm

2.4.2 1. lUNHHYIO KOHCTPYKUMIO, N30NSTOPLI KOTOPOWM 06nafatoT BbICOKOW KECTKOCTbIO, B pacHeTax Ha AMHAMUYECKYHO
cTorikocTe nMpu K3 cnegyeT npeactaBnsATb Kak CTepXeHb C 3aleMMeHHbIMW KOHLUaMW, UMEWWUA Nb OCHOBHYIO
4acToTy COOCTBEHHbIX KOnebaHui.



2.4.2.2. MakcmarnbHoe HanpsbkeHue B MaTepuane WwH (F,,. ) B Mackanax W Harpysky Ha usonatopsbl (

HbIOTOHaxX MNPWU PacrofoXXeHUN LNH B OOHOW MNISIOCKOCTM WU BbICOKOW
cnepnyet onpenendartb no cbopmynaM:

npu TpexdgasHom K3

i
e = 7T
AW
n
B = BFm
npuv gsyxdgasHom K3
Fiy
Fppe = ———H
AW
n
B = fFan.

E

=
YKECTKOCTU U30NATOPOB LUMHHOMN KOHCTPYKLUMN

) B

(17)

(18)

(19)

(20)

roe ¥ - KoadMULUMEHT AMHAaMUYECKON Harpysku, 3aBUCALLNIA OT pacyeTHON OCHOBHOWM

4acTOTbI COBCTBEHHBIX KoneBaHmii WiHbl _f; . 3HaueHus koadduumeHTa B

sasucumocTy ot otknoHennst 1 f #. (F. = 50 T'u) cneayet
rpacdhmnkam, NpMBEeAEHHbIM Ha YepT. 5.

3aBUCUMOCTb AUHaMUyeckoro koacpduy

onpenenAatb nNo

neHTa Ansa n3onAaTopos

M LLUMH OT YacTOTbl COOCTBEHHbIX KOrebaHun LWNHbI

7
{.I"'I

-

o
10 - ™

r""f
T

goz o085 g§f gz g5 o 2 SHIE



YepT. 5

3Ha4veHus pacyeTHON 4acToThl COOCTBEHHbIX KonebaHuin (fl) B repuax crnenyet onpegendatb B COOTBETCTBUU C
2.4.2.4.

2.4.2.3. MakcmanbHyo Harpysky Ha NpoXOAHble U30NATOPbI (Fm ) B HBIOTOHAX crieyeT onpeaenatb no dopmyne

J3107

= FEIRY 21
rae J-ill.lp - pacCTodHMe OT Topua NpPoXoA4HOro n3ondtTopa go onwxaniiero OnopHoro
usonsitopa asbl, M.

2.4.2.4. Pac4eTHylo YacToTy cO6CTBEHHbIX KonebaHuii nHbI (fl ) B repuax criegyet onpegenatb no dopmyne

nt BT

ol W o (22)

S =

roe E - MOA4ynb ynpyroctn matepuana LwnHbl, Ma;

4
|JT - MOMEHT nHepunn nonepeyHoro ce4eHnsa WnHbl, M

1 - Macca WWHbI Ha eavHULY AnWHBI, KI/M;

¥ - NapaMeTp OCHOBHOW YaCTOTbl COBCTBEHHbIX KONebaHWi LMHbI.
3HayeHns 3TOro NnapameTpa 3aBUCST OT TUNA LUMHHOW KOHCTPYKUMW U NpeAcTaBneHbl B Tabn. 2.

2.4.2.5. MakcumarnbHoe HanpskeHue B matepuane COCTaBHbIX LWWMH (&F .. ) B nackansax LWHHOW KOHCTPYKUUM C
XKECTKMMM onopamu JonycTumo onpenensts no cdopmyne (15). MNpn aToM MakcumanbHOe HampsikeHve B martepuvane
WKH, OByCcrnoBneHHOe B3aVMOAEWCTBMEM MPOBOAHWMKOB APYyrMx a3 (CF@M) B nackansx, criegyeTt onpepensts B
3aBucumoctn ot Buga K3 no dopmyne (17) wnu (19), a MakcumanbHOE HanpsbkeHue B MaTepuane LUMHbI,
06ycrnoBreHHoe B3aMMOJENCTBMEM OTAErbHbIX 3MEeMEHTOB NPOBOAHWKA OAHOW asbl ( &F ... ) B nackanax, - no

dopmyne
2107 LK, 1::]'%?2
Famnar Fams (23)

rae #f,; - k03dhdOULNEHT OMHAMUYECKON Harpy3Kku, 3aBUCALLMIA OT pacHeTHON OCHOBHOM

4acTOTbI COBCTBEHHBIX KONeBaHmii aNeMeHTOB COCTaBHOM WnHbI (_f. ),

KOTOpbIV criegyeT onpeaensTe N0 pacyeTHbIM rpadhmkaM, NpuBeAEHHBIM Ha
yepT 5.

PacyeTHylo OCHOBHYI0 4acTOTy COBCTBEHHbIX KorebaHuii aNeMeHTOB COCTaBHOM WuHb ( fi,;) B repuax creayet
onpenensite No hopmyne

473 [EJ
2wt (24)

an

flan =



roe .','13].: - ANHa nponeTa afneMeHTa WnNHbl MeXay NpokKnagkamu, M;

4
-JT - MOMEHT UHepUunn nonepevyHoro cevyeHnd anemMmeHTa WmH, M |

¥, - Macca arieMeHTa Ha eMHNLY AMNWHbI, Kr/M;

th, o - paccTosiHMe Mexay ocsaMu nonepeyHbIX CeYvyeHnn 3NeMEHTOB COCTaBHbIX LUMH

(4epT 4), M.

2.4.2.6. MakcvmarnbHoe HanpsbkeHue B MaTepuane LWnH (oFy.. ) B Nackansax v MakCumarbHyto Harpysky Ha OonopHble 1

MpoXoaHble U3oNATOpbl (F,, ) B HbIOTOHaX, MPWU PacnonoXeHWM WUH MO BeplMHam TpeyronbHuka (4ept 26, B, ),

cnepnyet onpenenartb € y4eTOM UX NPOCTPAHCTBEHHbIX konebanun, ncnonb3ys d)OpMyJ'IbIZ

F ]
Fe =ﬁné’ﬂ;
B = Binty,
B = B,

roe W - MeHbLUWIt U3 ABYX MOMEHTOB COMPOTUBEHMS NOMNEPEUHOro
W npu nsrmbe B nnockocTu

ceYyeHunsa WnHbI (MOMeHTa conpoTtuBneHna

u

L' 1 MOMeHTa conpoTuBneHns I’K npu n3rnbe WMHbI B NNOCKOCTU T

(4epT. 2), M : ;

i

maxy !

no dopmynam (2) n (3);

2
FNE&K:I - AneKkTpoanHaMmnveckmne cunbl, onpeagendemMmble COOTBETCTBEHHO

é’a , §F - KO3 PULMEHTBI, 3HAYEHUS KOTOPbIX AN Hanbonee pacnpocTpaHEHHbIX
TUMNOB LUMHHBIX KOHCTPYKUWIA (4epT. 26, B, I) NnpuBeaeHbI B Tabn. 5.

(25)

(26)

@7)

3HayeHuA KO3(hPULMEHTOB & U &y LWUMHHBIX KOHCTPYKLUA

Ockns 3HayeHne 3
HayeHne koadhpurumeHTa
KOHCTPYKUMKN | KO3dbduLmeHTa epuu 5"
PacnonoxeHue wuH Ha yepT. 2 é’ AN WyH Ona WuH
F KpPYrmoro un KBagpaTHOro
KonbLEeBOro ceyeHus
ceyeHumn
1. Mo BepLUMHAM MPSAMOYrOfIbHOro B 0,95 0,95 1,16
paBHOOEOPEHHOrO TPeyronbHMUKa
2. o BepLUMHaM paBHOCTOPOHHErO §) 1,0 1,0 1,39
TpeyronbHuKa r 1,0 1,0 1,21

Tabnuua 5



2.4.3. PacyeT nogBecHOro camoHecyLLiero Tokonposoaa

2.4.3.1. PacyetHoe MakcumarnbHOe HamnpsbkeHue B maTepuane LMH MNOABECHOr0 CaMOHecyllero TOKoMnpoBoAda
(mem ) B nackansx crieqyeT onpeaensTb C yd4eToM COBCTBEHHOro Beca, Beca M30MNSALMOHHbBIX pacnopok v nbaa, a
TaKke AeNCTBUA Hanopa BeTpa, T. €.
meax = Jmax + GZ-E ?
TA€ Fyay - MAKCUManbHOE HamnpskeHue B MaTepuarne LMH BCreacTeune
aneKkTpoauHammnyeckoro genctems Toka K3;

£F, - HanpsbkeHue B MaTepumare LUMH OT COBCTBEHHOrO Beca, Beca

N30NAUMOHHbBIX PACNOPOK 1 NbAa, a Takke AeNCTBMA Hanopa BeTpa.
Harpy3ky Ha n3onsitop noABECHOr0 CaMOHECYLLIEro TOKONpoBoaa cneayet onpeaensite no oopmyne (12).
2.4.4. PacyeT WNHHbIX KOHCTPYKLUWIA € ynpyronogaTtnvebiMy onopamMu

2.4.4.1. MakcumarbHOe HanpshkeHWe B MaTepuane WWH U MaKCUManbHYI0 Harpysky Ha W30MsSTOpbl LUMHHBIX
KOHCTPYKUMIA C ynpyronofaTtrnvBbIMU Oropamu criegyeT onpefensiTe COOTBETCTBEHHO Mo dopmynam (17) u (18), a

4acToTy cobCTBeHHbIX konebaHuin - no copmyne (22), yuuTbiBasi Npy 3TOM, YTO MapameTp OCHOBHON 4acToTbl )

sBnsieTcsl (PYHKUMEN GeapasMepHbIX BeSMYWH C'mf3 PET w Miml, e T - xectkocts omop, a M -
npuBefeHHas macca. 3HauyeHUs XeCTKOCTV OMNop OnpeaensitoT Mo 3KCNepUMeHTanbHbIM AaHHbLIM, a NPUBEAEHHOW Macchl
- cornacHo 2.4.4.2. KpuBble Ons onpegeneHns ¥ LUWH C )XECTKMM 3aKpenneHneM Ha onopax npuseaeHbl Ha 4epT. 6, a
ANS WWH C LWapHUPHBIM 3aKpenneHWem - Ha 4epT. 7. Ons WuH C 4epenylolyMMUCS XKECTKMMU W LapHUPHbIMU
3aKpenneHns M1 Ha onopax 3HadeHue napameTtpa #; [AOMyCTUMO NpuBnM3nTensHO OLEHMBATL Kak CpeaHee Mexay ero
3HaYeHUsIMM, HaNOEHHbIMU MO KPUBLIM YepT. 6 1 7.

KpuBble ons onpepeneHns napameTpa OCHOBHOW 4acToThbl
COGCTBEHHbIX KONle6aHUi WWNHBbI NPU ee XKeCTKOM 3aKpenneHum
Ha ynpyronogaTnmBbIiX onopax
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KpMBbIe AnA onpeapeneHna napameTpa OCHOBHOW 4acTOThI
COOGCTBEHHbIX KONe6aHUM WNHbI npuv WapHUPHOM 3aKpenyieHnn ee
Ha ynpyronogatnuBbIiX onopax
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3
3HaueHnst ¥, ANS WWH C XECTKUM 3akpenrenuem Ha onopax npu 7 0° f BJ 2 5000 w gns wuk ¢ wapHUpHbIM

3aKpenneHem Ha onopax npu C"mf3 { HF 2 3000 nprseneHsl B Tabn. 2.

2.4.4.2. NpuseneHHyto maccy onopsl (M ) B kunorpammax onpeaensioT no NpUBNKeHHoI hopmyre

2

A
= L uom
M=M_ 7 ] 28)
pindlig
roe M, - macca onopsi, kr;
Her H 10 - PACCTORHMA OT OCHOBAHNS OMOPbI COOTBETCTBEHHO /10 LIEHTPA

Maccbl Onopbl (M3onsTOpa) U LIeHTpa Macc NONEePeYHOro Ce4YeHNs LNHbI
(4ept. 8), M.

K pacueTty npuBegeHHOW Maccbl onopbl

'HH .o

YepT. 8

Ecrnu yacToTa CoBCTBEHHbIX KonebGaHuil onopbl, 3aKpenneHHoM Ha YNpYroM OCHOBaHUM W3BECTHA, TO NMPUBEAEHHYH
maccy (M ) B kunorpammax crnegyeT onpeaensTs no popmyrne

= Cm
(Cf)® (29)

roe Cm - XKECTKOCTb ONnopbl, NPakTU4eCKN paBHaAA XeCTKOCTU N3onAaTopa Cm , Hiw;

fm - yactoTa coBCTBeHHbIX KoneGaHuit onopsl, U, paBHas YacToTe KonebaHui

nsonsaTopa f; , L.

2.4.5. MpoBepka TOKOMPOBOAOB Ha 3MEKTPOAVHAMUYECKYID CTOMKOCTb MPU Hanuyuyu YCTPOWCTB aBTOMAaTUYECKOTrO



NOBTOPHOIO BKIMKOYEHUA

2.451. Mpun Hanuumn GbicTpogencTaytowmx AlNB TOKONpoBOAbI 3NEKTPOYCTAHOBOK HanpsikeHunem 35 kB u Bbiwwe
cnepyeT NPoOBEPATb Ha 3NEKTPOAUHAMUYECKYHO CTOMKOCTb NPY NOBTOPHOM BKIHOYEHMN Ha K3.

MeToamka npoBepku npuBedeHa B npunoxeHun 4. Takon npoBepkn He TpebyeTcs, ecnu MPOAOIHKUTENBHOCTb
6ectokoson nayabl, (f. ) B cekyHaax, coctaenser

fen 2£=
hd

roe fl - NepBasi (OCHOBHas) YacToTa COGCTBEHHbIX konebaHuii OLUMHOBKY, L;

a - OEKPEMEHT 3aTyxaHus TOKONPOBOAA NPU rOPU30HTarbHbIX KONebaHUsix WiH.
2.4.6. PacyeT rmbkunx npoBOAHUKOB

2.4.6.1. lpn pacyete rMBOKMX NpPpoOBOAHMKOB cnenyeTt onpenendtb MaKCMMallbHble TAXeHWe B NPOBOOHUKaxX W«
OTKINOHeHne NpoBOAHMNKOB Mpwu 1 nocne K3.

Pacuet rmbkmx NPOBOAHUKOB cnegyeT BeCTU, UCXOOAA U3 3aKOHa COXpaHeHUA 3SHepruun. I'Ipe,qsapMTeanble OLEeHKHU
TSKEHWI B npoBOAHUKaX U CMeLLeHnn NPOBOAHUKOB AoNyCKaeTcAa aenaTb oe3 yyeTa BInnUaHUA rupnaHa n3onaTopos.

PacueTt rmbkux npoBOOHMKOB cnenyeTt BeCT C NOMOLUbKO anroputMoB U nporpamMmm Ha OBM. [NpensaputenbHble
OLIEHKN TSPKEHUN B MPOBOOHMKAX U CMELLEHUA NPOBOAHWKOB [onyckaeTcAa pgenatb Ha OCHOBE 3akOHa COXpaHeHusa
SHeprun 6e3 y4eTa paclienneHnda npoBOAHUKOB NO MeToAuKaM, npeacTtaBiieHHbIM B NPUIOXEHUN 1.

2.5. TpoBepka IWWHHbIX KOHCTPYKUUM, T[MOKMX NPOBOAHUKOB W 23NEKTPUYECKUX annapatoB Ha
3NeKTPOANHAMMYECKY0 cToMKoCcTb npu K3

2.5.1. Tpn nNpoBepKe LUMHHBbIX KOHCTPYKUMIA Ha SMNeKTPOoAMHAMUYECKYID CTOWKOCTb pPacyeTHbIMU BeNUYMHaMU
SIBNAIOTCA MakCMMarnbHOE HanpsXeHue B Matepuane LUnH ( £F,,... ) B Nackansax u MakcumaribHasi Harpyska Ha Usonstopsi
(£, ) B HBIOTOHAX.

[na npoBepknM 3SNEKTPOANHAMWUYECKOW CTOMKOCTU LUMHHbBIX KOHCprKLI,VIVI cnegyet wucnonb3oBaTb cnepywuime
HepaBeHCTBa:

F g & s J—

(30)
B & Fop,

rae & g - AONYCTYMOE MEXaHUYECKOe HanpsxeHne B Matepuane LWmH,
MNa, koTopoe crneayeT onpeaensTs B COOTBETCTBUM C M. 2.3;

me - JOMyCTMMas MexaHn4yeckasi Harpyska Ha U3onsiTopbl, KOTOPYH
crneayeT onpeaensTb B COOTBETCTBUM C yKasaHusiMu n. 2.3.

2.5.2. MNpun npoBepke rMbKMX NPOBOAHWNKOB Ha 3NEKTPOAMHAMUYECKYI CTOMKOCTb pacveTHbIMWU BENMMYMHAMU SABMSIOTCA

MaKCcuMalbHoOe TAXeHne meﬁp 1 OTKNOHeHne nposogos npu K3 I':?I:I'I'K .

[Ona npoBepkn 3NeKTpoANHAMUYECKON CTOMKOCTU rMBKNX npoBOAHMKOB cleayeT ucnosib3oBaTb crneagyrtouimne
HepaBeHCTBa:



(1)

Roax £ & P
Sy = Snom.

roe an - AonycTuMmoe TsxXeHne NpoBOAOB, KOTOPOE crieayeT onpeaensTs
B COOTBETCTBMM C yKasaHusmm n. 2.3;

=
ART [onycTUMOE OTKIMOHEHNe NPOBOAOB, KOTOPOE crieayeT onpeaensatb
B COOTBETCTBUM C yKasaHnsamu n. 2.3.

2.5.3. SHGKTDOHMHGMMHGCKE}H CTOMKOCTb 9NEKTPMYECKUX annapaTtoB B 3aBUCMMOCTM OT Tuna u KOHCTPYKLNN
Xapaktepusyetcd UX npenenbHbIMU  CKBO3HbIMM  TOKaMu EIIP.IIHE n Irlpm N HOMUHaAlbHbIMM  TOKaMu

3NeKTPOANHAMUYECKON  CTOMKOCTU  Ipp W fm{ UMM KPaTHOCTbIO TOKa  3NEeKTPOAMHAMUYECKOW  CTOMKOCTU

e M2 ) = Ko

SJ'IEKTpO,D,VIHaMVNECKaH CTOWMKOCTb 9NEKTPUYECKOro annapara obecneyeHa, ecrn BbIMOSHATCS ycnoBua:

(32)

roe fm - HayarnbHOe 3Ha4YeHne NepnoanNYECKoOn cocTaBnsioLen Toka K3

B QNIEKTPMYECKOM annapare;

i‘rm - yoapHbIn Tok K3.

3. TEPMUYECKOE JENCTBUE TOKA KOPOTKOIO 3AMbIKAHUSA

3.1. Onpegenexnue uHterpana [xoyns npu K3

3.1.1. CteneHb TepMuyeckoro Bo3aencTBus Toka K3 Ha MpoBOAHMKM M 3aneKkTpudeckue annapaTbl onpeaensietcs

3Ha4veHneM uHTerpana [xoyns (Bﬂp ) B amnepax B KBagpaTe Ha CekyHay

tn RN

— e
Bmp = J‘zmcﬁ, (33)

rae 1;,; - Tok K3 B NpOM3BOSIbHbIN MOMEHT BpeMeHU £, A;

£ mm - PAcyeTHas npogonxutensHocTk K3 B anekTpoyctaHoske (cm. n. 1.1.5), c.

[onycTMmo cTeneHb TepMUYECKOrO BO3AENCTBUS TOKa K3 onpenenAaTb Takke TepMn4eCckn aKkBMBari€HTHbIM TOKOM K3

T (34)



W pacyeTHON NPOAOIHKUTENBHOCTLIO K3.

3.1.2. HeobxoammbIi 4ns NPOBEPKU NMPOBOOHMKOB U 3NEKTPUYECKUX annapaTtoB Ha TEPMUYECKYH CTOMKOCTb npu K3
uHTerpan [xoyns B,mp JonyckaeTcs onpefensatb NpUONWXKEHHO Kak CyMMy WHTErpanoB OT NEpUOANYECKO W
anepuoaun4eckon coctaBnsowmx Toka K3, 1. e.

Brp ™ Bopn ¥ B (35)

3.1.3. MeToanka aHanUTU4eCKMX pacyeToB MHTerpana ,D,)Koyl'lﬂ N TepMn4eCckmn 3KBMBAJIEHTHOIO TOKa K3 3aBucut ot
pacyeTHOW CXeMbl ANEKTPOYCTaHOBKW, NMOJIOXKXEHUA pacyeTHOM TOYKK K3 n ee YOaneHHOCTN OT reHepaTopoB, CUHXPOHHbIX
KOMMNeHCcaTopoB U anekTpoasuratenen. Mpu 3TomM BO3MOXHbI cnepywuime cny4vyaun:

a) ucxofoHas pacyeTHasd CXemMa OneKTpPOYCTaHOBKM MMeEEeT MNPOM3BOSbHbIA BWUA, HO ANsi BCEX reHepaTopoB U
CUHXPOHHbIX KoMneHcaTopoB K3 sBnaeTcs yganeHHbIM, T. €. OTHOLUEHWe OEeNCTBYIOLWEro 3HayeHusi nepuoamyeckon
CoCTaBnslolen Toka mnboro reHepaTopa WM CUHXPOHHOrO KOMMEHcaTtopa B HayanbHbii MOMeHT K3 k ero
HOMWHaNbHOMY TOKYy MeHee ABYX. B 3TOM crnyyae BCe MCTOYHUKM SMEKTPUYECKOW 3SHEepruvM nytem npeobpasoBaHusi
CXeMbl 3aMeLLeHMs OOMKHbl OblTb 3aMEHEHbl OOHWM 3KBMBANEHTHbIM WCTOYHMKOM, OC KOTOpOro npuHUMatoT
HEM3MEHHOW MO aMnNnuTyge, a WHOYKTUBHOE COMPOTMBIIEHUE pPaBHbIM  PE3YNbTUPYIOLLEMY 3KBUBANEHTHOMY
COMPOTUBIIEHUIO ANIEMEHTOB PACYETHOW CXEMBbI;

0) ncxogHasa pacyeTHasa cxema COAEPXUT OAUH UMM HECKOMNbKO OAHOTUMHBLIX U OAMHAKOBO YAamneHHbIX OT pacyeTHOW
Toukn K3 reHepaTopoB (CMHXPOHHBIX KOMMEHcaTopoB), npudem pacdeTHoe K3 saBnsetca 6nu3kum: AencTByroLlee
3HayeHne nepumoaMYEecKkor COCTaBNALWEN Toka reHepatopa (CMHXPOHHOrO KOMMeEHcaTopa) npeBbiaeT ero
HOMWHanbHbIN TOK B 2 1 Gonee pasa;

B) UCXOAQHas pacyeTHas cXxema COAEPXMT MPOM3BOSIbHOE YMCMO MCTOYHWKOB 3HEPruun, ANsi KOTopbix pacyeTHoe K3
ABNAETCA yAaneHHbIM, a Takke reHepaTop (CMHXPOHHbBIN KOMMEHCaTOpP), KOTOPbIN CBA3aH C Touykon K3 no pagvanbHon
cxeme n ato K3 gnsa Hero Asnsetca 6nuskum. NMpyn 3TOM BCe yAaneHHble UCTOYHWKWM 3HEepruy U CBA3biBaloLimMe UX C
To4vkor K3 anemeHTbl pacyeTHoW CxeMbl criegyeT o6beanHnTb B OTAENbHY0 BETBb M akBMBaneHTHyto SC B aTon BETBU
cynTaTb HEU3MEHHOWN MO amnInTyae;

) ucxogHasi pacyeTHasi Cxema COAEPXKWUT PasnuyHble WCTOYHWKWM 3HEPTUM, Anst KOTopbix pacyeTHoe K3 sBnsetcs
yOaneHHbIM, U rpynny arnekTpoaBuraTenen, npuyem pacyetHas Touka K3 HaxoauTcs Ha LWMHaX, K KOTOPbIM NOAKIHYEHbI
anekTpoasuratenu. MNpn 3TOM Ha cxeme 3aMeLLeHNs BCe yAaneHHbIe UCTOYHUKM 3HEPTMU U CBSA3bIBAOLLME UX C TOYKON
K3 anemeHTbI pac4eTHOI cxeMbl crieayeT 06beAMHUTL B OTAESbHYI0 BETBb U 3kBMUBaneHTHyto OOC B 3TON BETBU cUUTaTh
Hen3MeHHoIn no amnnuTyge.

3.1.4. Tpu onpegeneHun uHterpana [xoyna v TepMryeckn 3KBUBaNEeHTHoro Toka K3 gonyckaeTcs npvHUMaTth, YTo
anepuogmnyeckas coctaBngawoLwasa Toka K3 oT Tol yacTn pacveTHOM CXeMbl, KOTOpas COAepPXUT yaaneHHsle oT mecta K3
WCTOYHMKM 3HEPrMmn, HE3aBUCUMO OT ee KOHMMrypauum U3MeHsieTCs No 3KCMOHEHUManbHOMY 3aKOHY C SKBMBANeHTHOMN
NOCTOSAHHOW BPEMEHU

_ 1, (R=0)
@R (x=0) (36)

rae %, (R =03 v K, (x=0) - pesynbtupyiowme akBuBaneHTHble MHAYKTMBHOE W aKTWBHOE COMPOTUBIEHNS

paccmMaTpuBaeMOn YacTu pacyHeTHOM CXEMbl, ONpeaensemMble U3 CXEM 3aMeLLEHUS], B KOTOPLIX BCE 3fIEMEHTbI pacyYeTHOMN
CXeMbl y4TeHbl COOTBETCTBEHHO TOJIbKO MHOYKTUBHBIMU U TOJIbKO aKTUBHbIMU CONPOTUBITIEHNAMM.

3.1.5. Ecnn ncxopgHast pacyeTHas cxeMa COAEpPXWT OAMH UMM HECKOMNbKO WCTOYHUKOB SHEPruv, Ans Kaxgoro v3
KoTopbIx pacyeTHoe K3 aBnseTcsa yaaneHHsIm, To uHterpan [xoyns ( B,mp) B aMmrnepax B KBagpaTte Ha cekyHay, crieqyeT
onepenensTb nNo oopmyne

a4

Brp = Bopn* Boga = 12 [t * Ton (1= 7o2)],

TP Tep I TP

37

roe frn:u: - HavanbHOEe 3Ha4vyeHue NepuoaMyYecKon COCTaBISIOLWEN TOKa K3 ot yAaneHHOro NCTo4YHukKa (VICTO‘—IHVIKOB),
A.



B 3TOM CNyyae TepMUUYECKn 3KBUBANEHTHbIN Tok K3 (.,

mpar ) B @MNEpax paseH

2,

omn

Tux T
fp = Jmneaf 1t (1—g "==7. (38)
oI
B cnyyasix, koraa £y 2 34, ., wHTerpan koyns B,mp [ONYCTVMO OnpeaensiTb no popmMyne
2 39
B'I‘EP = f1'|Jc--: (ﬁm +Tu3:u :I: (39)

a TEPMUYECKN 3KBUBANEHTHBIN Tok K3 (f,mpm ) B amnepax - no copmyne

g = Jaoe 1+ T o (40)

3.1.6. Ecnu ncxofHas pacyeTHasi cXxema COAEPXWUT OAUH UMW HECKOSNbKO OAHOTMIMHBLIX M OAMHAKOBO YAaneHHbIX OT
pacyeTHoW Toykn K3 reHepaTopoB (CUHXPOHHBLIX KOMMEHCATopoB), MpuyeM pacyeTHoe K3 sBnsietcss GnIuskuM, TO

nHTerpan Qxoyns Bﬂp crnefyeT onpeaensaTs No opmyne

2,

Brp = 12.[B  tpn *Tiell=e T )], (41)

TepT

roe fmr - HayanbHOe [JeWCTBYyKOLLee 3HayeHue nepuoauyeckon coctaBnsiowen Toka K3 oT reHepartopa
(reHepaTOpOB, CMHXPOHHBLIX KOMNEHCATOPOB), A;

T,, - NOCTOSHHAsi BPEMEHM 3aTyxaHusi anepuoAMYecKoll COCTaBRsoWEN Toka OT reHepatopa (reHepaTopos,
CMHXPOHHBIX KOMMEHCATOPOB), C;

? - OTHOCUTENbHbIN nHTerpan ,L'l,moynﬂ:
TepT

IBTI.I'!

Jfﬁ;dz
p =
frpr [ g (42)

roe fm. - [eucTBylollee 3Ha4yeHue nepuoamnyeckoil cocTaensiiowen Toka K oOT reHepaTopa (reHepaTopos,
CMHXPOHHBIX KOMMEHCATOPOB) B MPOU3BOSIbHbI MOMEHT BpemMeHu, A.

3HayeHMs OTHOCUTENBHOTO MHTEerpana ,D,)KOyJ'Iﬂ ? , yduTbiBaowlero BnmaHne nsMmeHeHna Bo BpeMeHn amnnntyabl
TpT

nepuoandeckon coctaenstowern Toka K3, npy pasHbix cuctemax Bo3OyXaeHWs reHepaTopoB M PasHbiX yAaneHHOCTHAX
pacyeTHoW To4ykM K3 OT reHepatopoB, T. €. pasHbiX OTHOLUEHUAX [AENCTBYIOLLErOo 3HAYEHUS NepuoanYeckomn
COCTaBrsALLIEN TOKa reHepaTopa B HayarnbHbIi MOMeHT K3 K HOMMHaNbHOMY TOKY MalUUHbI MOTYT ObITb onpeaerneHbl no
KPUBbLIM Ha 4epT. 9-12.

Kpusbie ans onpepenenus & OT CUHXPOHHbIX reHepaTopoB
TepT

C TUPUCTOPHOMN NN BbICOKOYACTOTHON CUCTEMOW
BO30yXAaeHus
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KpMBbIe Anda onpepeneHus ? OT CUHXPOHHbIX reHepaTopoB

TepT
C TUPUCTOPHON CUCTEMOMN CaAaMOBO30YXAEHUSA U
C nocnenoBaTenbHbIMU TpaHChOpMaTopamm
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KpMBbIe Anda onpepeneHus ? OT CUHXPOHHbIX reHepaTopoB

TepT
C TUPUCTOPHOW CUCTEMON CaMOBO30YyxaeHus 6e3
nocnepoBaTeNbHbIX TPaHCOPMaTOPOB
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KpMBbIe Anda onpepeneHus ? OT CUHXPOHHbIX reHepaTopoB
TepT

C AMoaHON GecLUeTOYHOM CUCTEMOMN BO30OYXAeHUA
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Mpn paccmaTpvBaemMon MCXOQHOW pacyeTHOM cXeme TepMUYECKU IKBUBANEHTHbIN Tok K3 (f,mpm) B amnepax
cnepnyeT onpenensite no opmyne

a4,

- -
I . =.8 +£*‘r (1-2 3.

T 3 TEQT
T (43)

B cnyuasix, koraa £y, £ 34, , nHTerpan [Jxoyns Bﬂp [ONYCTMO ONpeaensTh no opmyne

e 2
B'rep Irn:;r (g'mp fomm T Tu :I’ (44)

a TEPMUNYECKM SKBUBANEHTHLIN TOK K3 (f,mpm ) B amnepax - no chopmyne

I'repsx = fchg,lmr +Tu "Ilf’cfm:lt' (45)

3.1.7. Ecnu ucxogHasi pacyeTHas cxema COLEPXWUT MPOU3BONbHOE YMCIO WCTOYHUMKOB 3JHEPrn, AN KOTOpbIX
pacdeTHoe K3 siBnseTca yaaneHHbIM, a Takke reHepatop (CUHXPOHHbIA KOMMeHcaTop), koTopbl npu K3 okasbiBaeTcs
cBsI3aHHbIM C Todko K3 no paguanbHon cxeme u 310 K3 anst Hero siBnsietcs Gnuskum, TO uHTerpan [xoyns ot



nepuoanyeckon coctasnstoLen Toka K3 (B,mpn ) B amnepax B KBagpaTte Ha CekyHOy crieayeT onpeaenstb no opmyne

B'reprl: = I:Ij:n: + 2frl::u:f Q + frﬁ:n: ?

ﬁ H]
5 g (46)

roe fmc - HayanbHoe 3HaYeHue NeproanyecKkon coctaenstoLlen Toka K3 oT yaaneHHbIX ICTOYHMKOB SHepruu, A,

Q - OTHOCUTENbHbIA MHTErpan oT NepnoanyYecKkon coctasnstoLLen Toka K3:
- 'DEPI‘
faran
J‘ Idt
*mpr It 47
3HaueHUst OTHOCUTEMNbLHOMO WHTerpana [ npy pasHblX cucTtemax BO30YXOEHMS reHepaTopoB U pasHbIX
L]
TepT

yAAneHHOCTAX pacyeTHoO Toukn K3 oT reHepaTopoB MOryT GbiTh onpeaeneHb! o KpuBbIM Ha YepT. 13-16.

KpuBble ansa onpeaeneHus ¢!  OT CUHXPOHHbIX
L] 'nepr
reHepaTopoB C TUPUCTOPHOWN UINN BbICOKOYACTOTHOM
cucteMmon Bo3GyKaeHuUs

:’ 02 womy =2
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KpuBble onsa onpegenexHmsa OT CUHXPOHHbIX
L] 'nepr
reHepaTopoB C TUPUCTOPHOM CUCTEMOM CaMOBO30YXaeHUs
M ¢ nocnepoBaTenbHbIMU TpaHCcOpMaTopaMmm
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KpuBbie ansa onpepeneHus OT CUHXPOHHbIX
L] TepT
reHepaTopoB C TUPUCTOPHON CUCTEMOMN CaMOBO30YXAeHUSA
6e3 nocnepoBaTenibHbIX TPaHC(opMaToOpoB
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KpuBble onsa onpegenexHusa OT CUHXPOHHbIX
L] 'nepr
reHepaTopoB C ANOAHON GecLUeTOYHOM CUCTEMOMN BO30OYXAeHUA
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I'IpV| onpegeneHnn nHTerpana ,D,)Koyﬂﬂ oT anepmonmquKoﬁ coctaensitowen Toka K3 Heobxoanmo y4nTbiBaTb, YTO
YUCNEeHHble 3Ha4YeHUA NOCTOAHHbLIX BpeMeHU 3aTyXaHua anepunogmnmyveckmx COCTaBNAKLWKMX TOKOB OT reHepatopa wunu

CUHXPOHHOro KOMMeHcaTopa (Tu) B CeKyHOax W OT yAaneHHbIX UCTOYHMKOB 3Heprum (Tiﬂ) B CeKyHaax OOblYHO
3HauYMTENbHO OTNMYalOTCH ApYr OT Apyra. [Noatomy uHterpan [hxoynsa cnegyeT onpefaensTb No BbiPaXeHWIo

¥

TI‘( .=.+f .r)3d£=

My _Monn (48)
=T (l-e B=y+i2 T (1-g T )+
1 1
4f f _zunnl:r_"'r :l
+ TDOC ™ ITOT —_ o ar
e [1-¢ ]

+—
TEI.JJ{ TEI.I‘

B cnyyasix, Koraa £y 2 37, , AONYCTMMO MCNONb30BaTb BbIPAXEHME

I 2 TOC “IoT
B'repn - fchnsx +fr|m'Tu +1—

T T (49)

Mpn paccmaTprMBaeMolr pacyeTHOW CxeMe TepMUYECKM IKBMBANEHTHbI Tok K3 onpegenswoT no dopmyne (34),
yumTbiBasa npu 3toM (35). 3HaveHune B.mlm HaxogdAT ¢ nomoLblo opMynbl (46), a f.i'mpn - C nomoLLbo hopmMynbl (48)



unu (49).

3.1.8. Ecnn ucxopgHaa pacyeTHas cxema COAEPXWUT YAaneHHble OT TOukM K3 MCTOYHMKM 3Hepruv u rpynny
areKkTpoaBuraTenen, npuyemM pacyeTHas Todka K3 HaxoamTcs Ha LMHAX, K KOTOPbIM NOAKMIOYEHb! SfeKTpoaBuraTeni, To
ANA ynpoLeHuss pacyeTta uHTerpana [pxoyns rpynny anektpogsuratenen 4OnNyCTMMO 3aMeHUTb OAHUM 3KBUBANEHTHbLIM
anekTpoABuratenemM, MOLIHOCTb KOTOPOro paBHa CyMME HOMWHAaIbHbIX MOLLHOCTEN OTAErNbHbIX anekTpoasBuraTenen.
Mpu atom wuHTerpan [xoyna crnepyeT onpedenaTb MO MeToauke, U3noxeHHow B n. 3.1.7, T.e. C MCNONb30BaHNEM

dopmyn (46), (48), (49), B koTopbie BMecTo .., Z,., L " é’ crneayeT NOACTaBMATb COOTBETCTBEHHO
. TpT
TepT

HauarnbHOe 3HaYeHne MNepUOAMYECKOi COCTaBnsiollen Toka K3 oT aKkBuBaneHTHoro asuratensi fo... MOCTOSHHYK

BpeMeHU 3aTyXaHus anepmoumquKon COCTaBNAKLWEN €ro Toka Thx n beHKU,VIVI Q n ? ana 3Toro
* TeD IO
TED T,

anekTpoAsuratens. 3Ha4yeHns aTuX PyHKUMIN ANA CUHXPOHHbLIX SNeKTpoaBuratenen MoryT 6biTb onpeaeneHsl No KpMBbIM
Ha 4yepT. 17 1 18, a ANs acUHXPOHHbIX 3neKTpoaBuraTenen - Nno KpmebiM Ha 4epT. 19 n 20.

Kpusblie ans onpegenenuns & OT CUHXPOHHOro
TP R

aneKkTpoaBuratens

+mep ¢
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KpVIBbIe AnA onpepeneHuns Q OT CUHXPOHHOrIo

*mepr
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Kpuebie ans onpepenevus & OT aCMHXPOHHOro
TR I,

anekTpoaBuraTens
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KpuBbie gnsa onpepenexus OT aCUHXPOHHOIro
L] mPr
aneKkTpoasuratensi
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Tepmuyeckn akBuBaneHTHbI Tok K3 onpeaenstoTt no popmyne (34).
3.2. [poBepka anekTpMYecknx annapaTtoB Ha TEPMUYECKYI0 CTOMKOCTb Npu K3

3.2.1. Tepmnyeckasi CTOWKOCTb 3rieKkTpudeckux annapartoB npu K3 xapakrepmsyeTcs MX HOPMUPOBAHHbIM TOKOM

TEPMUYECKON CTOWKOCTU (fﬂpw) B amnepax M [ONYCTUMbLIM BpeMEeHeM BO3[JEeWCTBUSA 3TOro ToKa (f.npmw) B

ceKyHaax.

3.2.2. PacyeTHOe BbIpaxeHue, KOTopoe cnegyeTt ucnonb3oBaTb MPU NpoBepKe KOMMYTAUWMOHHbIX annapaTtoB Ha
TepMUNYEeCKyro CTOWMKOCTb, 3aBUCUT OT pacyeTHOM npogormkntensHoctn K3.

Ecnu pacyetHas npogomkutensHoctb K3 (fm ) B CeKyHOax paBHa uUnu 6onblue OonyctmuMoro BpemMeHu BO34ENCTBUS

HOPMMPOBAHHOIO TOKa TEPMUYECKOW CTOMKOCTU (f"l‘ePH'JPTIT) B CeKyHOaX, TO O5id NPOBEPKN KOMMYTaUMOHHbLIX annapaTtoB
cnegyeT Ucnonb3oBaThb BblpaXeHune

2
Brp & Ly spne g g - (50)

Ecrv xe £, £ 1up siopan » TO YCTOBMEM TEPMUYECKON CTONKOCTU SBNISIETCS

2
By <12 mfonen - -



3.2.3. [lonyckaeTcs NpoBepKy KOMMYTALMOHHBLIX 3MEKTPUYECKMX annapaToB Ha TEpPMUYEcKylo CcToikocTb npu K3
NPOM3BOAUTb MYTEM CPaBHEHUS TEPMUYECKU 3KBMBASIEHTHOrO Toka K3 ¢ JonycTVMbIM TOKOM TEPMUYECKON CTOMKOCTY,
YYMTbIBasi NPV 3TOM COOTHOLLUEHUE MeXOy AOMYCTUMbIM BpeMeHeM BO3[eNCTBUS HOPMUPOBAHHOTO TOKa TepMuYeCKow

CTOMKOCTU 1 pacyeTHoM npogomkutenbHocTbio K3. Ecnm £ 0 > ﬁmpw , TO NPOBEPKY KOMMYTaLMOHHbIX annapartos Ha
TepMnYeckyto cTonkocTe nNpu K3 cnegyet nponssBoamnTb, UCMOMb3Yst COOTHOLLEHNE

I

THp 3 ifﬂpmw £

ﬂmmﬁm : (52)

Ecnn xe fm <f TO Yycnosuem TEPMUYECKOM CTOWMKOCTU KOMMYTauMOHHOIo annapata sdABndeTcAd

TED HODTT
COOTHOLWIEHne

I

<

TED ¥ T TRp HODM (53)

3.3. NpoBepka NpOBOAHMKOB Ha TePMUYECKYIO cTOMKOCTb npu K3

3.3.1. TllpoBepka NpPOBOOHWKOB Ha TepMUYECKyld CTOMKocTb npu K3 3aknovaeTcsa wnm B OMpeaeneHun ux
TemnepaTtypbl HarpeBa K MOMEHTY OTKMnodeHuss K3 u cpaBHeHUM 3ToM TemnepaTypbl C npedenbHO OOoMyCTUMOM
TemnepaTypoy HarpeBa COOTBETCTBYIOLLMX MPOBOAHWMKOB Mpu K3, unu B onpegeneHnv TEpMUYECKM IKBUBANEHTHOW
nnoTHocTn Toka K3 u cpaBHEHMM 3TOM NAOTHOCTU C A0NYCTUMOW MIOTHOCThLIO Toka K3.

3.3.2. PacyeTt TemnepaTypbl HarpeBa NPOBOAHMKOB K MOMEHTY OTkntoveHuss K3 crnegyeT BeCTU C MCMOMb30BaHWEM

KPMBbIX, MPUBEOEHHbIX Ha YepT. 21 - AN XeCTKUX LUKH, Kabenen N HEKOTOPbIX NMPOBOAOB, U YepT. 22 - ANA NPOBOAOB
APYrMx mMapox.

KpuBble onsa onpepeneHnsa Temnepatypbl HarpeBa
LUMH, NPOBOAOB M Kabernewn N3 pasnuM4yHbix MatepuanoB npu K3

T2 T LZ
. !‘a :r..}// v 2 ,ﬁ

200 ~
Ay 4= =

]
i10% 204 L 6-i0* F10% Ay AR e

MaTtepwuansl nposogHukos: 1 - MM; 2 - MT; 3 - AM; 4 - AT; 5 - A0O; ACT; 6 - Ad31T1; 7 - A031T; 8 - C13

YeprT. 21

KpuBble onsa onpeaeneHusa temnepartyp Harpesa
npoBoaoB npu K3



/ f

200 /

2

\

/
3
e V
0 0510* 10-10% At,,ﬁ-rfm*

MaTtepuansl nposogos: 1 - cnnasbl AXK 1 AXKKIT; 2 - cnnasbl AH 1 AHKTT; 3 - antommHuin mapok A, AKT1, AnKrl
n ctaneantomnHun mapok AC, ACKI1, ACKC, ACK, AnC, AnCKC, AnCK

YepT. 22

C 3TOM LEenbio Heobxoanmo:

1) Ha uepT. 21 BbIOpaTb KpPMBYK, COOTBETCTBYIOLLYH MaTepuany npoBOAHMKA, W MO 3TOW KPWUBOW, UCXOAA W3
o 2 4
Ha4anbHOM TemnepaTypbl NPOBOAHMKA SH, onpeaennutb 3HadeHne pyHKuum ﬂs ,ACT Imm
n

2) B cooTBETCTBUM C yKasaHuamu nn. 3.1.5 - 3.1.8 onpegennTb 3HavyeHve nHTerpana xoyns B.mp ;

3) HaiiTn 3HaueHne dyHkunm A , cooTBeTCTBYIOWEE KOHEUHON TeMnepaType Harpesa NpPoBOAHMKA 12,

BOTR g (54)

2
roe o - nnowagb nonepe4vyHoro ce4eHmna npoBogHMKa, MM

lMpu pacyeTe TemnepaTypbl HarpeBa cTaneantOMWHUEBLIX NPOBOAOB B dopmyny (54) cnegyeT BBOAUTL Mroliagb
nornepeYvHoro ceyeHus antoMmMHMEBON YacTu NPOBOAA;

4) Nno HangeHHoOMy 3Ha4yeHuo yHKUUN A ncrnonb3ys BblOpaHHY0 KpuBYIO Ha 4epT 21, onpeaenuTb KOHEYHYH

TemnepaTypy Harpesa NpOBOAHMKA 1%, W CPaBHWTL ee C npedenbHO AOMyCTUMON TemnepaTypoii. [pedensHo
AOMyCcTMMble TeMnepaTypbl Harpesa nposodHUka npu K3 npreeaeHsl B Tabn. 6.

Tabnuua 6

I'Ipe,qeano AonycTtuMble TeMmnepaTtypbl HarpeBsa



npoBogHukoB npu K3

Bug nposoaHukoB Sm, °c

1. WnHbI antoMmMHmeBble 200
2. lUnHbI MegHble 300
3. lUnHbI cTanbHble, HE MMEeKoLLMe HENOCPEACTBEHHOro CoeaNHEHNS
C annapatamu 400
4. lWnHbl cTanbHble C HENOCPEeACTBEHHBIM NPUCOEAVHEHNEM K annapatam 300
5. Kabenu ¢ 6ymaxkHON NponmMTaHHON N30NsLMEN Ha HanpsxxeHue, KB:

ao 10 200

20-35 130
110-220 125

6. Kabenu n nsonuposaHHble NPoOBOAa C MEAHLIMU 1 aNtOMUHUEBBLIMU
Xunamm n nsonsiumen ms:

nonueuHUNXNopuaa 160

pe3nHbl 150

PE3UHbI MOBbLILLIEHHOW TENSIOCTOMKOCTMN 250

nonuaTtuneHa (HOMMHanbHoe HanpsxxeHne kabens oo 35 kB) 130

BYJIKAHU3NPOBAHHOIO MONMM3TUIEHA (HOMWHANbHOE HarnpskeHue kabens

no 35 kB) 250
7. MeaHble Hen3onnpoBaHHbIE NPoBOAa Npu TskeHuaxX, H/Mm 4

meHee 20 250

20 n 6onee 200
8. AntOMMHUEBBIE HEM3OMMPOBAHHBLIE NPOBOAA NPU TsHKEHMAX, H/MM 4

meHee 10 200

10 1 Gonee 160
9. AntoMMHMEBas YacTb cTaneantoMMHUEBbLIX NPOBOAOB 200

3.3.3. Ecnu onpegensiiowym ycrnosuemM npuv BblIbope ceyeHus NPoBOAHMKA SABMSIETCA ero TepMuyeckas CTOMKOCTb Npwu

K3, 10 cnenyet onpegenntb MUMHMMaribHoe ce4dYeHue npoBOOHMKa MO yCrnoBuko TEPMUYECKON CTOWMKOCTU (

MUNnMMeTpax B KBaapaTe, MCNoJib3yA BbipaxeHue

(55)

Ry

TR

mix) B



roe A; - sHauenune dyHkumn A, cooTeeTcTByIOWEE NPEAenbHO foMyCTUMON
(-

Temnepartype Harpesa nposogHuka npu K3 (cm. Tabn. 6);

ﬂgh - 3HaYeHne 3Tol PyHKLMKN, COOTBETCTBYIOLEE TeMMNepaType NPOBOAHUKA
no K3.

Tepmuueckas CTOMKOCTb NPOBOAHMKA oBecneynBaeTcs, ecnu nrollafb cedeHna (.5 ) B MANNMMETpax B KBaapaTe
yAOBMETBOPSET HEPABEHCTBY:

Ry

TEp Min

3.3.4. Ecnu Harpyska npoBogHuka [o K3 6nuska Kk NpOAormKMTENbHO AO0MYCTUMOW, TO MUHWMAanbHOE ceveHue
NpoBOAHMKA, OTBevalLLee TpeboBaHMIo TepMuyeckomn ctonkoctu npu K3, onpeagenstoT no popmyne

. A'CUE/MME;

Fn 3Ha4YeHne beHKLI,VIVI J":ls npu NpoaoImKNTE N IbHO /J,OI'IyCTVIMOVI TeMmnepartype

npoBOAHMKA.

3HayeHua napameTpa C'T ANA XEeCTKUX LWH npvBedeHsbl B Tabn. 7, ans kabenei - B Tabn. 8, Ans nposBoaos - B Tabn.
9.

Tabnuua 7

3HayeHUsi NnapamMeTpoB 7, KEeCTKUX LUUH

1
3 2
Cuncrema MaTepunan npoBogHuka nnu 3hauenmne C'r Activm?
nernpoBaHus Mapka cnnasa 5 o
npu HayanbHon Temnepartype, °C
70 90 120
- Menb 170 + +
A0 90 81 68
Al
AO1H 91 82 69
ADOM, AITM 92 83 70
A031T1 85 77 64
Al-Mg-Si
AO31T 82 74 62
AN33T1 77 71 59




AO33T 74 67 57
ABT1 73 66 55
ABT 71 63 53
1911 71 63 53

Al-Zn-Mg
1915, 1915T 66 60 51
A-Mg-Mn | AMr5 63 57 48
) Cranb npu 4, = 400°C 70 * *
Cranb npu 4, = 300°C 60 * *

3HayeHus napameTtpa C, kabeneu

XapaktepucTtuka kabenen

7,0 2
3nauenne o, , A-c? /mm

1

1. Kabenu go 10 kB:

C MeAHbIMU Xunamm

C anMUHUEBBLIMU XUNamm
2. Kabenu 20-35 kB:

C MeAHbIMU Xunamm

C antoMUHUEBBLIMU XUNamm

3. Kabenu 1 usonupoBaHHble NPOBOAa C NONMXIIOPBUHUIIOBOM
U PE3VHOBOW U30NALMEN:

C MeQHbIMU Xnnamm
C alnntoMUHNEBbIMU XnnamMu

4. Kabenu u wusonupoBaHHble MpoBOAa C MONUITUNEHOBOW
nsonaumen:

C MeaHbIMU XUnamu

C antoMHMEeBbIMU XnnamMu

140

90

105

70

120

75

103

65

3HauyeHus napameTpa _;, npoBOoAOB

Tabnuua 8

Tabnuua 9



1
MaTepuan nposoaa Mapka nposoaa 3Havenve o, Ac? um?, npy AONYCTUMBIX
Temnepartypax Harpesa nposogos npu K3, °C
160 200 250
1. Megb M - 142 162
2. AntoMnHnn A, AKI, An, AnKr 76 90 -
3. AntOMUHMEBBIN AH, AHKIT 69 81 -
cnnae AX, AXKKI 66 77 -
4. ANtOMUHUI - cTanb ACK, AnC, ACKC,
AnCKC, AnCK, AC,
ACKM 76 90 -

3.3.5. [lonyckaeTcsa npoBepKy MNPOBOAHWKOB Ha TEPMUYECKYt CTOMKOCTb npu K3 npoBoauTb nyTeM CpaBHEHWS
TePMUYECKN IKBMBANEHTHOWN NNOTHOCTM Toka K3 (J.mpﬂ ) B amnepax Ha KBaapaTHbI MUNNUMETP

T = T (57)

C AOMYCTUMOW B TEYEHME pacyeTHOro BpeMeHu K3 nnoTHOCTLIO Toka (anm ) B amnepax Ha KBagpaTHbI
MUNNNMETP

(58)

rae fﬂpml - JonycTumbin TOK opgHocekyHaHoro K3, A; ero 3HaveHuss ansa kabenen faHbl B HOPMaTUBHbIX
LOKYMEHTaX.

[NpoBoaHMK yOoBNeTBOPAET yCroButo TEPMUYECKOM CTOMKOCTM Npun K3, ecnv BbINONHSETCA COOTHOLLEHNE

(59)

3.3.6. Ecnn Harpyska npoBogHuka go K3 6nu3ka Kk MpoaormKUTENbHO AOMNYyCTUMOW, TO [OMYCKAaeTcsl NpPOBEpPKY
NPOBOAHMKA HA TEPMUYECKYHO CTOMKOCTb Npu K3 npoBoanTb, MCMONb3ysi COOTHOLLEHME

J, . (60)

3.4. MpoBepka cunoBbIX kabenen Ha HeBo3ropaemocTb nNpu K3

3.4.1. ina npoBepku cnnoBbix kabenen Ha HeBodropaemocTb Npu K3 cnegyeT B cooTBeTCTBMM C N. 3.3.2 onpegenutb
KOHEYHYI0 TemnepaTypy HarpeBa WX Xun SK npu pacyeTtHon npogomxkutensHoctn K3 (cm. n. 1.1.5) n cpaBHuTb ee C

npeAenbHo TeMnepaTypoli HEBO3rOPaeMoCTH 12, .



HeBO3FOpaeMOCTb kabens obecneunBaeTcs, €Cnuv BbINoOnHseTcs ycnosue

8 <4 1)

MpenenbHasa TemnepaTypa HeBO3ropaeMocTu kabenen 6 kKB ¢ nponuTaHHon BymaxkHol nsonsuuen pasHa 400°C gna
OpoHnpoBaHHbIX 1 350°C - ona HeOGPOHUPOBaHHLIX Kabenen.

NPUNOXEHWE 1

PekomeHayemoe

1. METOAUNKA PACYETA N'MBKMUX TOKOIMPOBOLOOB

1.1. MakcMmarnbHOoe BO3MOXHOE TSKEHME B MPOBOAHMKAX ( Fm 7 ) B HbIOTOHAX crneayeT onpegensTb no opmyne

mae f ste

AW
F = 12E% £P+F2

2
roe & - NhoLab NonepeyHoOro CeYeHNs MPOBOAHMUKA, M ™ ;

&H’; - pacuyeTHas aHeprus;
AW, = AW, npn AW, T Mgl £ 2,
ﬂWP = 2Mg! npn AW, f Mgl > 2,

roe MM, - sHeprus, HakonneHHas NPOBOAHMKOM OAHOTO NpONeTa 3a pacyeTHoe
Bpems K3, [x;

.','1 - ANVWHa NpoBOAHMKa B NporeTe, M;

Mgl

g
FS, - TShkeHuWe B NpoBoaHuKe 00 K3, paBHoe :

b

ng - MakcnmarnbHO BO3MOXHasA pacyeTHada noteHunanbHasa aHeprna
NpoBOAHUKA,

A - macca npoBogHyka B MponeTe, Kr;

2
E - ycKkopeHue cBo6ogHOMO nageHns, m/c  ;
J= - nposec nposoaHuka B Nporete, M;

L. - paccTosiHMe oT NpsIMOIA, CoeaMHSIIOLLEN TOUKW KpenmeHUsl NpOBOAOB Ha
cocefHUX ornopax, 0 LeHTpa Macc NpoBoAa B NMporeTe, M, Npuyem

L=2f1%

Moaynb ynpyroctn (Z) npoBoAHMKa, CBMTOrO M3 Myyka TOHKMX MPOBONOK, Kak MPY HamMuMW YNPOUHSIOLLEro
cTarnbHoro NpoBoaa, Tak 1 6e3 Hero, crieflyeT NPUHUMaTh MEHBLUMM, YeM MOAYIb YPYrocTy MaTepuarna npoBOAHMKa W3-



3a MOBbILLEHHON PACTSHKMMOCTU BUTOrO NMPOBOAHMUKA NPU HarpyxeHuu. Ero s3HaueHne Heo6XxoaAMMO onpeensiTe OnbITHbIM
nyTem.

1.2. MakcmanbsHoe cMellieHne NPoBoAa ( &,y ) B METpax creayeT onpeaensTh no popmynam:

1-(1-="23% npu AW, /Mgl <1,
( Mgﬁj i
S = o npu AT P Mgl 21

Mpu kpaTkoBpeMeHHOM K3 aHepruio , HakoMmeHHyl MpPOBOAHVMKOM (ﬂi}f’;) B [KOynsax, crieqyeT BblYUCNATb MO
dopmyne

AW, = Mgl(1-cosa) + %J(a’jg,

’
roe & WU £ - yron oTKMOHEHWs! NPoBoAa U ero nepeasi NPOU3BOAHas No BPeMeHU B MOMEHT oTKoyeHust K3;
y 4
J - MOMEHT MHepLMM NPOBOJAa OTHOCUTENBHO OCH, NPOXOASLLEN Yepea onopbl NPoBoAa, M

KpvBble  3aBUMCMMOCTM  OTHOCUTEMbHbLIX  NapameTpoB  MPOBOAHMKA ('&WK KMEL:' OT  OTHOCUTENbHON
npopormkmuTensHocTn K3 (T ), OTHOCMTENbHBLIX HAarpy3ok Ha MpoBof (F,:,‘? J"Mgu_jj:l) N OTHOCUTEIbHBLIX pa3mepoB

(exf L) npn oByx- n TpexdasHom K3 npuBegeHbl COOTBETCTBEHHO Ha uepT. 23 u 24. [pu 3TOM OTHOCUTEINLHYIO
npogonmxuTenbHocTb K3 cnegyeT onpedensaTs Kak

roe £ - pacyeTHas npoaomkuTensHocTb K3, c;

N

XapakepucTuku npu asyxcasHom K3
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AT
~ npu TpexdasHom K3

Mgl

XapakepucTtukm
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Harpysku (F,:,‘?.) B HBIOTOHAX crieayeT onpeaensTh AN pasnuuHbix Buaos K3 (i = 2, 3):

- ansa asyxdasHoro K3

R =207 Ly,
)

- ons TpexdasHoro K3

o f

FPl=15107 =5,
&

2 3 < o <
roe fll.:m:l n fll.:m:l - Ha4anbHble OeNnCTByrLle 3Ha4YeHNA nepnogny4eckon coctasndrowien



TOKOB COOTBETCTBEHHO ABYX- U TpexdasHoro K3, A.

1.3. Mpn oTHOCUTENBHOW NPOACIMKNTENBHOCTU K3 T > 0,6 3HEPIuo, HAKOMMEHHYO MPOBOAHUKOM (ﬂﬁ’; ) B OXKOynsiX,
cneayet onpeaensitb B 3aBUCUMOCTU OT Buaa K3:

- npu aByxdasHom K3

AT, = SN, aon AT = 700t 272 daggr,

”)
AT, = Mgh, ecrn AW < 2Mgl;

- npn TpexdasHom K3

Jari+ o
Mf%am‘“, ccnn AT = 1,337 Plafl 1T v

[

+0.5m 2L

]z 2Mgl,

£

AW, = Mgh, ecrv AT £ 2Mel,

roe ho- MaKkcumalnbHada BbICOTa noabeMa LeHTpa MacC nposoda BO BpeMA K3, onpepgendaemMmasa U3 COOTHOLUEHUA

Bioc, wm

Mapametpbl #/{ & nns cnydaes AByx- u TpexcasHoro K3 cneayeT onpegensTs Mo KPUBbLIM, MPUBEAEHHBIM
COOTBETCTBEHHO Ha 4epT. 25 1 26.

h
Xapaktepuctukun — npu gByxdasHom K3
7
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XapakrepucTukm E npu TpexdasHom K3
7
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2. METOOUKA PACHETA TMBKUX TOKOMNMPOBOAOB C YHETOM
KOHCTPYKTUBHbIX SJIEMEHTOB JJIEKTPOYCTAHOBOK

[Lonyctumoe cbnkeHne a3 OLEHUBAIOT MO CrieaytoLeMy YCroBuMio

R R A O A—

rge ¥ - MakcumanbHoOe OTKINOHeHue NpoBoaa, M;

¢l - paccTosiHMe Mexay TOKONpPOBOAAMU COCEAHUX (a3, M;
7, - Papuyc paclienneHus ass, M;

o - HaMMeHbLlee oNyCTUMOE pacCToAaHNE Mexay (baSaMVI, M.

HiHmor



MakcumanbHoe OTKIMOHEHWEe NPOBOAA Npu AByX(a3HoM K3 onpeaensitoT no BbipaXeHuHo

y=125/7 -H*,

roe j;:, - cTpena nposeca nNposoja, M;

H - BbICOTa pacnonoXeHna nposoga OTHOCUTENbHO TOYKM noaBeca B MOMEHT
€ro MakcumarsnbHOro OTKIOHeHUA, M, KOTopas paBHa

H=ficosem— 0.06v2
rae & - yron oTkNoHeHus nposoda hasbl K MOMeHTY oTkntoveHus K3, pag;
¥ - CKOPOCTb ABWXEHUS LleHTpa Macc NpoBoAa K MOMEHTY oTkntoveHms K3, m/c.
Yron & onpegenstoT no popmyne

_ 0,75,
o

4

E

roe f.x - pacyeTHas npogomkuTenbHocTb K3, c.
CkopocTb ¥ onpefenstoT no gopmyne
21 + T
— I . X
vE——
ddf

roe fm - HayanbHoe AeNCTBYIoLLEee 3HaYeHMe NepMoaNYEcKol COCTaBISAIOLLE TOKa
K3, KA;

Ta - NOCTOSAHHAs BPEMEHM 3aTyXaHus anepuoanmyeckon coctaensioLen Toka K3,

C;
¢ - NpuBefeHHas Harpyaka Ha asy, H/m, koTopasi paBHa ¢ = P& |

roe f - NoroHHbln Bec gasbl, H/Mm;

K - KO3hPUUNEHT Harpys3ku, y‘-II/ITbIBa}OLIJMﬁ BITUAHNE HATAXHbIX rTMpnaHg

N30MATOPOB W CMyCKOB. Hanpumep, Anst nponeTa BO3AYLIHOM nuHun & = 1,
[Ns NporeTa Hapy>KHON 3MEeKTPOYCTaHOBKM C ABYMSI HATSHKHBIMU TMPNAHAaMU

K? =""11 (d +24£r:' +12 Qr;r
i o1

2
(G +§er

roe
h=i-2,0=pl O =p

Ecnn & <0, To npunumats & = 0.



PacueTHble BbipaXeHUs Ans onpeaeneHus
koadpcpuumenTa 1/ ()

MNPUNOXEHWE 2

PekomeHayemoe

Tabnuua 10

Hopme pacyeTHOM cxembl

PacueTHas copmyna ans onpeaeneHns koacdduumenta 1/ (5]

B Tabn. 2
p!
1 1g_2°
2|l P
1 Z-1
2 - -
2 !
.
; iz 2t
218 P06
1 Z
4 a|l————-——
852
1 E—f‘
6) |—— — — ——
8 2 i
a) [ng kpaviHero nponeta
5

03942 052
i ;

‘ z 72

6) [ins BTOpOro nNponeta

Z z?
‘0,529T - n::l,ﬁf_2 - 0,106‘

B) [lns cpegHero nponeTta

1‘3_22_1‘

20 P 6




MNPUNOXEHWE 3

Pekomengyemoe

METOAMKA NPOBEPKU TOKOMPOBOJOB HA 3NIEKTPOAUHAMUYECKYIO CTOMKOCTb
NP NOBTOPHOM BKITFOYEHUU HA K3

Hanbornbliee HanpskeHne B matepuarne LWMH U MakCumarbHYK HarpysKy Ha M30MsiTOpbl NPy MOBTOPHOM BKMHOYEHUU
Ha K3 onpegensioT no chopmynam:

_A3 1078

2= (28
FlZ) =5 (Z) DAl 17
=T
E_ =F1m@=ﬁmi;n@,
[

rae e (Z) n F .. - Hanborbluee HanpskeHe 1 Harpyska npu nepsom K3;

B - koadhDULMEHT NPEBbILLEHNS HAMPSXKEHWS U HArPy3K1 Npw
nosTopHoM K3.

KoabdnLMeHT npeBbilieHnst ' onpeaensioT No KpUBbIM YepT. 27a B 3aBUCHMOCTM OT AekpeMeHTa 3aTyxaHus ¢ .

Homep pacyeTHo KpMBOW Ha YepT. 27a onpeaensaioT B 3aBUCUMOCTU OT NPOAOIKNTENLHOCTU 6eCTOKOBOW nayabl £ U
YacTOTbl COBCTBEHHbIX KONebaHWn LNHBI fl, ncnonb3ysa yepT. 276. Ecnu Todka ¢ koopauHatammn i w fl nexvr B
30HE, OrpaHMYEHHON OCAMM KOOPAMHAT 1 kpuBoM £ | To koadhduLmeHT & onpeaensioT no kpueoit £ , yepT. 27a. Ecnu

3Ta TOUKa NMEXUT B 30He, OrpaHndeHHoi kpusbiMu | 1 II, To &l onpegensioT no kpuol 2 u T.4. CrefyeT 0TMETUTb, YTO

pacueTHble koadduLmeHTsl & nonydeHsl npu Hanbonee HeGNAroNPUATHLIX YCNIOBMSIX KOMMYTaLMIA, KOTOpble NPUBOAST
npv nepeom K3, B 6eCcToKkOBYI0 Nay3y 1 NOBTOPHOM BKITHOYEHMN Ha K3 K HAMbOoNbLUMM HanpspkeHMAM B MaTepuane LWWH 1
Harpyskam Ha M30nATopbl U TakuMm obpasom obecneymBatoT OLEHKY 3NEKTPOANHAMNYECKON CTONKOCTUN OLLUMHOBKM.

K onpepeneHuio koacpcpuumneHTa npeBbileHUs &
B 3aBMCUMOCTMU OT & , i, /|
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NPUNOXEHWE 4

PekomeHgoyemoe

MPUMEPbI PACYETA 3JIEKTPOAUHAMUYECKOWU CTOUKOCTMU LUMHHBIX KOHCTPYKLMA

Mpumep 1. MNpoBepuTb 3INEKTPOANHAMUYECKYIO CTOMKOCTb TpexdasHOW LUMHHON KOHCTPYKLMMW, U30NATOPbLI KOTOPOW

. . N
0o6nagatloT BbICOKOM XXECTKOCTbIO, Npu AercTBum Toka K3 3;;= 155 KA.

2
LLIMHBI BBINONHEHBI U3 antoMUHMEBOrO crinasa Mapku AO31T1, umetoT NpsAMoyronbHoe ceveHue (60 6) MM~ , YyeTbipe
nporeTa, pacrnosioXeHbl B O4HON MAOCKOCTU U UX NapameTpbl:



I=12m; 2=0,6m #=0,972kr/™m;
£ =710 Na; o,,,=137,2Mna.

CornacHo Tabn. 4

3 LS
SO DS g et 210810
2 12
2 Lo
W =%= 0’666 =36 om” = 36107 w*

YacTtoTa cobCTBEHHbIX kornebaHui

2 2 ST 1%
) Al 4773 _\{T" 107 10,810 - 2182y,

fe = odm 5314 1.2 0.972

roe #7= 4,73 cooTBeTCTBYeT pacyeTHon cxeme 5, Tabn. 2.
B cooTBeTCTBMM C YepT. 5 KOIDDHUUMEHT ANHAMUYECKON Harpy3sku paseH fr=1,1.

MakcumanbHoe HanpsikeHve B LUKMHaX, onpeaensemoe no gopmMyne (15), paBHo

_EEy 3107120155100 1]

T 7 — =254-10°TIa = 254 Mra.
AW 12/ 0,6:3,6°107

roe Fnii{:' onpepneneHo no copmyne (2), koacppuument A - ns Tabn. 2.

Mockonbky &y, = &34 MMa » &, =137,2 MMa, To WwiHel He yA0BNETBOPSIOT YCIOBYIO 3NEKTPOAMHAMUYECKOA

CTOMKOCTU. [N CHMXEHUS] MaKCMMarnbHOro HamnpsikeHust B matepuane LWMH HeOOXOAMMO YMEHbLUUTb ANWHY nponeTa.
HaunbGonbluas gonyctumas anvHa nponeTa

o 1372
=g |Pmn _qp (1312 _gpe
L 254 )

B atom cnyyae fl =491Tu; ;¥=1,04n

Mpumem AnnHy nponeta £= 0,8 m.

5 _a3107 081550 10% 1,04
i 12:0,6:36-107°

= 1340MTa < o,

MakcmmanbHyto Harpy3ky Ha n3onsitop onpegensem no cgopmyne (2):

I 107 _ﬁ-m*

Fl = 1Eh? 08155210511 = 5541 H,

Bbibnpaem usonaropsbl Tuna MOP-10-16,00 YXJ13. OHM yOOBNETBOPSOT YCIOBUIO 3NEKTPOANHAMUYECKONA CTOMKOCTHU
(29), Tak kak



Fom =068, =0616000=59600H> ) =5541 H,

Takum 006pa3oM LWMHHASA KOHCTPYKUMS MNpU yMeHblUeHuM AnvHbl nponeta o 0,8 m otBevyaeT TpeboBaHuAM
3NEKTPOANHAMMNYECKON CTONKOCTH.

Mpumep 2. MNpoBepuTb 3NEKTPOAMHAMUYECKYIO CTOMKOCTb TPEexdasHOW LUMHHOW KOHCTPYKUMW B LIEnW reHepartopa,

31

LLUMHbBI KOTOPOW COCTOAT U3 ABYX 3/IEMEHTOB KOPbITHOIO Npoduns npu Tem = 120 KA.

AntomuHveBble WnHbl (Mapku AO) ceveHnem 2-3435 MME pacrnonoXeHbl B rOPU3OHTarIbHON MAOCKOCTU N UMET
cnegyowme napameTpsbl: I=2wm @2=0,75m; .= 9,27 xrim; K= 7-101[l MNa; Foem ™ 41 MNa; &, =0,2 m; fm =1 M

Tpon, == 254107 m* T = T =422010F m*; W =422:107 w®; W, = 40107 m?

YacToTbl COGCTBEHHbIX KONebaHWI WKHBI U 3reMeHTa LUKHbI, onpegensemMble no dopMynam (22) u (24), paBHbl

o/ (BP0 473 710142200107 _ 355
E R - 355 ry;
oel Wom o 203142 9,27
;- BT, 433 110" 254107 93¢
T @l m, 23141 9,27 i

[nsi nonyYeHHbIX 3HaYeHWN fl, flm, ¥ v 7, pasHbl 1,0 (4epT. 5).

MakcumanbHble HanpsPKeHWs B matepuane LUWH, KoTopble 0BycnoBreHbl B3aMMOAENCTBMEM TOKOB pasHbix da3 u
TOKOB 3/1IEMEHTOB OAHOM (hasbl B COOTBETCTBUM C popMyrnamu (15) 1 (22) paBHbl

13 AN ol
s = Bl /31072 —120%:10°+1= 2,62: 10°TIa = 2,62 Ma,
AW T 12:0,75:422-10
207K, 10712 :
F — ml:llﬂgn _ 210 %1 12[:] =

L R W T T 120020400107 4
=7510°TIa =75 Mna.

CymmapHoe Hanps>XeHne B Mmatepunane LWnHbl

Fome = Fpome T Fommne =262+75=1012 MnNa

ma
LUnHbI yOoBNEeTBOPAOT YCIOBUIO C-)J'IeKTpO,ElVIHaMI/IHeCKOVI CTOMKOCTU, TaK Kak
Fowe = 10.12MMa < 7, =41 MMa.

MakcrManbHas Harpyska Ha u3onsitop, onpegensieMmas no opmyne (2), paBHa

Fl:3:| _ '\E'ID_? ' 2

o 0

1207 10°% = 6643 1.

E

Bbi6upaem nsonsatop tuna N0-10-20,00 Y3.



Paspywatowas Harpyska Ans 9T0ro usonstopa cocTasnser Fpupz 20000 H, BbIcoTa Hm = 134 mm

MMeeT BHyTpeHHee kpenmneHne apmarypel (4epT. 3a), noatomy A, =, {2 =01 m.

CornacHo (8) gonyctumMas Harpyska npu nsrube nsonstopa paBHa

H
Fon=06F  — == 0,6'20000& = 6872 H.
PR v H 0,134 + 0,1

PacyeTHasi MakcumManbHas Harpyska Ha U30onsATopbl He NpeBbILLaeT AONYCTUMYLO
(£ =
Fre =6643 HOF L =6872 H,

noatomy nsonsatop tuna N0-10-20,00 Y3 yooBneTBopsieT yCroBUAM 3M1EKTPOANHAMUYECKOW CTOMKOCTM.

. N3onatop

Mpumep 3. TMpoBepuTb 3NEKTPOAMHAMUYECKYID CTOMKOCTb LUMHHOW KOHCTPYKLUMM HapyXHOW 3NeKTpOyCTaHOBKM

HanpsxeHnem 110 kB npu z',m= 50 KA. TpybuaTble LNHbI KBAaOPaTHOrO CeYEHWs BbIMONHEHbI U3 antoMWHUEBOrO CrhraBa

A31T n pacnonoxeHbl B 04HON NIIOCKOCTU. BbicoTa LWMHbI H =125 MM, TOMWKHa £ = 8 MM, MOroHHasa macca #t = 8,96

kr/m. inuka nponeta { = 5,0 M; paccTosiHne Mexay dasamm & = 1,0 m. [lonycTMOe HanpsikeHue B MaTepuane LnHbI

10
F = 89 Mla, moayne ynpyrocTtu E=710" Na. N3onsTopbl TMna MOC-110-600 numeiot BbICOTY Hm = 1100 mMm,

pacCTodAHMUE OT IOJIOBKM U30NATOPaA A0 UEeHTpa TAXeCTU LWUHbI hl[ = 80 mwm, BbICOTY apMaTtypbl HWUXHEro dnaHua

usonsitopa H@M= 100 MMm.

XKecTkocTb nsonaropa Cm = 1100 kH/m, yacToTa cobCTBEHHbIX kKonebaHni fm =28Tu.

MOMEHT MHepLMN N MOMEHT CONPOTMBIIEHMS LUMHBI B COOTBETCTBUU C hopMynamm Tabrn. 4 cocTaBnsaT

S oH R 1250 -109
12 12

=858 2cmt =858 210 ut

A -pt 125 -109°
6H 612,35

W = =137 3cu” =137,3-10 %0,
mmed=H-2t=125-16=109 cm.
Honyctumag Harpyska Ha usonaTop

=00 6[]0& =333nal = 3330 H,
1000 +30

e = Hy, —Hy,, =1000-100 = 1000 mm,

3HayeHuMs1 KEeCTKOCTM M 4YacToTbl konebaHuin onopbl AonNyCTMMO NPUHATb PaBHbIMU XXECTKOCTU N YacToTe konebaHwui

N30MATopa, TaK Kak M30MATOpPbI LLMHHOWM KOHCTPYKLMN YCTAHOBIEHbI HA BECbMa XECTKOM OCHOBaHUU.
MprBeaeHHas macca B COOTBETCTBMM C hopmyrion (28) paBHa

Co _1100010° _

= =35 & «r.
(2%, 0°  (2r-28)° '




HeoGxooumble ans onpegeneHna napamMmeTpa OCHOBHOM 4acTOTbl BEMUYNHBbI COOTBETCTBEHHO paBHbIl

T
Cod” 1 BT = ”EU 17> — =229
7:10" 858,210

]

Mimi=—25 4785
29

'
]

lNo KpMBbLIM YepT. 6 NnapameTpbl YacToTsbl #)= 3,3, NO3TOMY

7 =18 ru,

_-33 710" 8582107
2 57 .96
Mo kpuBow yepT. 5 7= 0,90.

MakcumanbHoe HanpsikeHue B Matepuarne LUWHbI U Harpyska Ha U3ondatopbl B COOTBETCTBUN C (15) n (2) COCTaBnAT

' _?' 2
BT 059 s

Jmﬂ}{
121137 3
' _?l
E_= w-jﬂg 10°09 =1946 H, Te.

Fo = 22 L TFpn =89 MNan

R =1846 HO F = 3300 H.

WnHHas KOHCTPYKLUMA yO0BNEeTBOPAET YyCI0BUAM ANEeKTPOANHAMUNYECKON CTONKOCTN.

TeKCT AOKYMeHTa CBEPEH Mo:
oduumansHoe n3gaHve
loccraHpgapt Poccun -

M.: U3pgatenbcTBO cTaHaapTos, 1993



