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HAUMWOHANBbHBLIXW CTAHOAPT POCCUUCKOW OSPEOEPALUUMU

KOpOTKMe 3aMblKaHUA B INTIEKTPOYCTaHOBKaxX

METOAbI PACYETA 3NIEKTPOAUHAMUYECKOIO U TEPMUYECKOIO AENCTBUA TOKA
KOPOTKOIO 3AMbIKAHUA

Short-circuits in electrical installations.
Calculation methods of electrodynamics and thermal effects of short-circuit current

Data BBegeHusa — 2008—07—01

1 O6nactb NnpMMeHeHus

HacTtosiumii ctaHgapT pacnpocTpaHsieTcsl Ha TpexdasHble 3/1eKTPOYCTaHOBKM MPOMbILLIIEHHOM 4acTOTbl
1 onpedensieT MeToabl pacyeTa U NPOBEPKN NPOBOAHUKOB U 3M1EKTPUYECKMX anmnapaToB Ha 3N1IeKTPOAMHaMU-
YECKY0 U TEPMUYECKYH0 CTOMKOCTb NMPU KOPOTKUX 3aMblkaHmsx (K3).

2 HopmaTtuBHbI€ CCbINKU

B HacTosLeM cTaHaapTe MCNoMb30BaHbl HOPMAaTUBHbBIE CChIFIKU Ha criedyoLwmne ctaHaapTbl:

FOCT 687—78 BbikntouaTenunepeMeHHOro Toka Ha HanpshkeHue cebiwwe 1000 B. O6Lmne TexHnyeckme
yCrnoBwus

FOCT 16442—80 Kabenwu cvnosble C NacTMaccoBon nsonsumen. TexHn4eckne ycrosums

FOCT 18410—73 Kabenu cunosble ¢ NponUTaHHON ByMaxHON nsonsumen. TexHn4eckune ycrioBus

MpumedyaHune—Tpy NONb30BaHUN HACTOSALLMM CTaHAAPTOM Lieniecoobpas3Ho NpoBEPUTL OEWCTBUE CCbINOY-
HbIX CTaHOapTOB B MHOPMAaLMOHHON cucTeMe obLLero nonb3oBaHUa — Ha oduumnansHom cante degepansHoro areHT-
CTBa N0 TEXHUYECKOMY PErYNNPOBAHMIO U METPONOrMU B CeTU VIHTEPHET 1N Mo exXerogHo nagasaemMomMy MHAOPMaLMOHHO-
My ykasaTtenio «HauuoHarnbHble cTaHgapTbl», KOTOPbI OMyGnMKOBaH MO COCTOSHWMIO HA 1 AHBapsA Tekylero roga, u no
COOTBETCTBYIOLLUM €XEMECAYHO U3gaBaeMbiM MHPOPMAaLMOHHBIM yKasaTensm, onybnnkoBaHHbIM B TekyLleM rogy. Ecrin
CCbINOYHBIN AOKYMEHT 3aMeHEH (M3MEHEH), TO NP NOMb30BaHWM HACTOALLMM CTaHAapPTOM CrielyeT pyKoBOACTBOBATLCS 3a-
MEHSIOLLUM (M3MEHEHHBIM) AOKYMEHTOM. ECnn ccblnoyHbIN JOKYMEHT OTMeHeH 6e3 3aMeHbl, TO NoNoXeHue, B KOTOPOM Aa-
Ha CCbIfika Ha Hero, NPMMEHSETCH B YacTW, He 3aTparnBatoLLemn 3Ty CCbIMKY.

3 TepmuHbI U onpeaeneHns

B HacTosilLem CTaHOapTe npuMeHeHbl cregywme TepMmnHbl C COOTBETCTBYHOLLMMIK onpeaeneHnamMun:
3.1

TepMUyeckoe AelCTBME TOKa KOPOTKOro 3aMblKaHUA B aNeKTpPoycTaHoBKe: /1aMeHeHne Temnepa-
TYpbl 3IEMEHTOB 3f1EKTPOYCTAHOBKM NOA AEVNCTBMEM TOKa KOPOTKOrO 3aMblKaHWs.
[FOCT 26522—85, ctaTbs 87]

3.2

3aneKTpoAMHaMuyeckoe AeVCTBUE TOKa KOPOTKOro 3aMblKkaHUs B afieKTpoycTaHoBKe: MexaHu-
yeckoe AeNCTBYE ANEKTPOANHAMUYECKUX CUIT, 00YCIOBMNEHHbLIX TOKOM KOPOTKOTO 3aMbIKaHWs, Ha 3NeMEHThbI
3MEeKTPOYCTaHOBKM.

[FOCT 26522—85, ctaTbs 88]

U3paHue odmumnanbHoe
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3.3

mHTerpan [hxoynsa: YcrnoBHas BenvyuHa, XapakTepuaylowas TennoBoe AeNCTBME TOKa KOPOTKOro
3aMblKaHUA Ha paCCManMBaeMbIVI QNIEMEHT AJEKTPOYCTaHOBKU, YNCITIEHHO paBHaA MHTerpany oT KBagparta
TOKa KOPOTKOro 3amMblkaHuA No BpeMeHu, B npegenax ot HavaribHOro MOMeHTa KOpPOTKOro 3amMbiKaHuA 0o
MOMEHTa €ro OTKNIYEHUS.

[FOCT 26522—85, ctatba 89]

3.4

TOK TePMUYECKOMN CTOMKOCTU INIEKTPUYECKOro annapara npyu KOPOTKOM 3aMblKaHUU (TOK TEPMMU-
YeCKOM CTOMKOCTU): HOpMUPOBaHHbIN TOK, TEpMUYECKOE AEeNCTBME KOTOPOro 3reKkTpudecknii annapar cno-
cobeH BbloepxaTb MPUM KOPOTKOM 3aMblkaHMM B TeYeHMe HOPMUPOBAHHOIO BpPEMEHM TepMUYECKOWN
CTOWKOCTMW.

[FTOCT 26522—385, ctaTtbsa 90]

3.5

TOK 3/1IeKTPOAUHAMUYECKON CTOMKOCTU IMIEeKTPUYECKOro annapara npyu KOPoTKOM 3aMblKaHUN
(TOK anekTpoAUHaMM4YeCKOM CTOMKOCTH): HOpMMpPOBaHHbIN TOK, 3NEKTPOANHaMMYEeCKOe AENCTBUE KOTO-
pOro aneKkTpu4ecknin annapatT cnocobeH BbiaepaTb NPy KOPOTKOM 3aMblkaHnm 6e3 NoBpeXXaeHuiA, NpensT-
CTBYIOLLMX €ro ganbHenwen paboTe.

[FTOCT 26522—385, ctaTtbsa 91]

4 OO6Lwme nonoxeHus

4.1 UcxoaHble NONoOXeHns

4.1.1 Tpu npoBepke NPOBOAHMKOB U 3NEKTPUYECKMX annapaToB 351eKTPOYCTaHOBOK Ha 3f1eKTpoanHaMu-
YECKYH 1 TEPMUYECKYH CTOMKOCTL Npu K3 npeaBaputenbHO JOIMKHBI ObiTb BbIOpaHbl pacyeTHble ycrnoBus K3,
T. €. pacyeTHasi CxeMa 3NeKTpoyCTaHOBKW, pacyeTHbIN BUA K3 B anekTpoycTaHoBKe, pacyeTHasi Touka K3, a Tak-
Xe pacyeTHas NpodormknTenbHOCTb K3 B anekTpoycTaHoBKe (MOCNEeAHIO NCMOMb3yI0T MPY NPOBEPKe Ha Tep-
MUWYECKYH CTOMKOCTb NPOBOAHWUKOB M 3NEKTPUYECKUX annapaToB, a Takke Npy NpoBepKe Ha HEBO3ropaeMoCTb
kabenen).

4.1.2 Pac4yeTHas cxema aMnekTpoyCcTaHOBKM AOMKHa ObiTb BbibpaHa Ha OCHOBE aHanm3a BO3MOXHbIX
ANEKTPUYECKNX CXEM ITON 3NIEKTPOYCTaHOBKU MPU MPOSOIIKUTENBbHbBIX pexumax ee paboTbl. KnocnegHum crie-
AyeT OTHOCUTb TakKe PEMOHTHbIE 1 NOCreaBapunHbIe PeXnMbl paboThbl.

4.1.3 B kadvecTtBe pacuyeTHoro Bnga K3 cnegyeT npMHumaTh:

- NPV NPOBEpPKE 3NEKTPUYECKUX annapaToB N KECTKUX NPOBOAHMKOB C OTHOCALLUMMUCS K HAM NOAAEPXKU-
BaOLMMMN 1 ONOPHBLIMU KOHCTPYKUUSAMW Ha 3MEKTPOAMHAMUNYECKYIO0 CTOMKOCTb — TpexdasHoe K3;

- MpW NPOBEPKE 3MEKTPUYECKNX annapaToB M NPOBOAHMKOB Ha TEPMUYECKYIO CTOMKOCTb — TPeX- Unu
opgHodasHoe K3, a Ha reHepaTOpHOM HanNpPsHKEHUN 3MEKTPOCTaHLUMI — Tpex- unu asyxdasHoe K3, B 3aBucu-
MOCTU OT TOrO, KAaKOe U3 HUX MPUBOAMUT K OOMbLLUEMY TEPMUYECKOMY BO3AENCTBUIO;

- MpuW NpoBepKe rMBKNX NPOBOAHMKOB MO YCIOBUIO UX 4ONYCTMMOro conmkeHns Bo BpeMs K3 — aByx-
dasHoe K3.

4.1.4 B kauecTBe pacyeTHon Toukm K3 cnegyeTt npyHMMaTh Takyto TOUKY Ha pacyeTHom cxeme, npu K3 B
KOTOPOW MPOBOAHMK UK SNEKTPUYECKMIA annapaT nogBepraeTcst HanbonbLemy aNeKTPoaNHaMNYeCKoOMy Unm
TepMMYeCcKoMy BO3OENCTBUIO.

MpwnmedyaHun e — VIcknoyeHns na aToro TpedoBaHMsa ONYCTUMbI NULLL NPY y4ETE BEPOATHOCTHBIX XapakTepuc-
MK K3 1 gomxkHbl 6biTb 060CHOBaHbI TPEOOBAHMAMM COOTBETCTBYOLLMX BEOOMCTBEHHBIX HOPMATMBHbBIX AOKYMEHTOB.

4.1.5 PacueTHyto npogomkmTensHOCcTb K3 npy npoBepke NPOBOAHMKOB M 3NIEKTPUYECKUX annapaTos Ha
TEPMUYECKYI0 CTOMKOCTb criefyeT onpeaendTb MyTeM CrOXeHUS BPeMeHU AeACTBUS OCHOBHOW penenHoun
3aLLMTbl, B 30HY KOTOPOW BXOAAT NpOBEpsieMble MPOBOAHMKN U SMNEKTPUYecKne annapaTthl, U NOSTHOro BpEMEHM
OTKIMIOYEHNsI COOTBETCTBYHOLLLErO BbIKINOYATENS, a Npy NpoBepke kabenew Ha HEBO3ropaeMoCTb — MyTEM CIlo-

2
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KEHWS1 BpEMEHW OENCTBUSA PE3EePBHON perenHon 3almTbl U MNOSTHOFO BPEMEHU OTKITIOYEHUST Bnvkanwero K
mecTy K3 BbikntovaTtens.

Mpn HanNM4YuM yCTPOWCTB aBTOMATUYECKOrO NOBTOPHOrO BkMoYeHus (AlB) uenun cnegyeT yumTbiBaTh
CyMMapHoe Tepmuyeckoe aenctaue Toka K3.

4.1.6 lMpu pacyeTHoM npogomkutTensHocTn K3 oo 1 ¢ gonycTnmo npouecc HarpeBa NPOBOAHMKOB Nog
aenctenem Toka K3 cuntatbe agnabartnyeckmm, a npu pac4yeTHOM npogorkutensHocTn K3 6onee 1 ¢ v npu
HebbicTpogencTeytowmx AlNB cnefyeT yumMTbiBaTh TENOOTAAYY B OKPY)XXatoLLYIO cpeay.

5 dnekTpoauHamu4yeckoe AeNCTBME TOKA KOPOTKOro 3aMblKaHUS

5.1 PacueT aneKkTpoaMHaMU4eCKUX CUMN B3aMMoLeCTBUS NPOBOOHMKOB

5.1.1 BnekTpoanHamu4deckune cunsl B3aumoaencTans F, H, oByx napannensHbIX NPOBOAHUKOB C TOKaMu
cnegyeT onpeaensitb no popmyne

F=2~1O—7i1i2éKq), (1)

rae 2-10~7 — nocTosHHLIN napameTp, H/AZ;
iy, iy — MrHOBEHHbIE€ 3HaYeHNs1 TOKOB NPOBOAHMKOB, A;
| — pnvHa NpoBOOHWKOB, M;
a — paccTosiHNE MeXAy OCSIMU NPOBOLHUKOB, M;
an — KO3 PMUNEHT hopMbl.

[ns npoBOAHUKOB NPSAMOYrOfbHOrO cedeHus KoadpdpuuneHT dopmebl cnegyeT onpeaensaTs N0 KPUBbLIM,
npvBedeHHbIM Ha pucyHke 1.

Ky b__
N
1,2
' \ 5 2 1
=
08l / s 0,25 0,50
b
0,10
ol /) q _
a
[/ ls-
0,4
0,2
0 0,4 0,8 1,2 16 a-b

PucyHok 1 — [uarpamma ons onpegeneHuns koadduumeHta opmMbl NPOBOAHMKOB NPAMOYIONIbHOro ceYeHus

[ns Kpyrnbix NPOBOAHUKOB CMOLUHOIO CEYEHNS, MPOBOAHMNKOB KOSbLIEBOr0 CE4YEHUS, a TaKKe NPOBOLHU-
KOB (LUMH) KOpbITOOGpa3Horo ceveHus ¢ BoicoTon npocunsa 0,1 m 1 6onee crnegyeT NpyHUMaTh qu =1,0.
5.1.2 Haubonbluee 3Ha4YeHNe 3NEKTPOSUHAMNYECKOW CUIbl UMEET MECTO Npu yaapHoM Toke K3.

5.1.3 MakcumanbHyto cmnyFr%)x , H, (3KkBUBaneHTHyt0 paBHOMEpPHO pacnpeaeneHHon No AnvHe nponeTta

Harpysku), 4eVCTBYIOLLYIO B TpeXdasHON CUCTEME NPOBOAHMKOB Ha pacHeTHY dhasy npu TpexdasHom K3, cne-
ayeTt onpenenaTb No opmyne
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roe | — p[nvHa nponeTta, m;

K

/(3
’3(/u) _

acn ~

yaapHbIA Tok TpexdasHoro K3, A;

V31077 .(3)1\2
- §n)) K pKpacn:

KO3a(pDULMEHT, 3aBUCALLNIA OT B3aUMHOTO PacnonoXeHuUs NPOBOOHMKOB.

)

31Haquv|ﬂ KoapduumneHTta Kpam.I ANS HEKOTOPbIX TUMOB LLUMHHBIX KOHCTPYKLMIA (PUCYHOK 2) yKa3aHbl B Tab-
nuue. 1.

~~T1
L —11 1y
[~
P N P

pact

CX

n3r

max

F =

max

nar

pact

PucyHok 2 — CxeMbl B3aMMHOTO PaCMONOXKEHUS LUMHHbBIX KOHCTPYKLIMIA

Tabnwuua 1— 3HavyeHns koapduumeHTa Kpacn
3HayeHwne koadduumeHTa Kpacn 0N Harpy3okK
PacueTHas
PacnonoxeHue WwuH
¢asa pesynbTupy- . pactaruea- .
. narmbatolen . cXUmatoLen
ouien owen
B ogHow nnockocTn (pucyHok 2 a) B 1,00 1,00 0 0
Mo BepwmMHam paBHOCTOPOHHErO Tpe- A 1,00 0,94 0,25 0,75
yronbHuka (pucyHok 2 6)
B 1,00 0,50 1,00 0
C 1,00 0,94 0,25 0,75
Mo BepwmHaMm NpPSIMOYrofibHOro pPaBHO- A 0,87 0,87 0,29 0,87
6eapeHHOro TpeyronbHMka (PUCYHOK 2 8
AP pey (pucy ) B 0,95 0,43 0,83 0,07
C 0,95 0,93 0,14 0,43
Mo BepwwmHam paBHOCTOPOHHEro Tpe- A B C 1,00 0,50 1,00 0

YrofibH1Ka, HO OCK U30MNSTOPOB Pacronoxe-
Hbl NoA yrrom 2n/3 Apyr k Apyry (PUCYHOK 2 &)

4



FOCT P 52736—2007

Mpn aByxdasHom K3 makcumanbHyto cuny onpeaenstoTt no dopmyne

2) _2:107 )2 (3)
F(2) - > 1(i$2))? KK

max pacn’
roe 1(2) — yaapHbIv Tok AByxdasHoro K3, A.

5.2 Bbi6op pacyeTHOM MeXaHU4eCKOM CXeMbl LWMHHbIX KOHCTPYKLMA U TMOKMX NPOBOAHUKOB

5.2.1 MeToauky pacyeTa anekTpoaAnHaMNYECKON CTONKOCTY LUMHHBIX KOHCTPYKLUWIA N TMBKNX MPOBOAHK-
KOB cnefyeT BblbupaTh Ha OCHOBE pacyeTHOW MEXaHUYECKOW CXEMbI, YYUTbIBAOLLEA UX OCOBEHHOCTM.

5.2.2 Cnepyet pasnuyaTb:

- cTaTnyeckue cuctemMbl, obnagatoLLme BbICOKOWM KECTKOCTbIO, ¥ KOTOPbIX LUMHbI 1 n3onatopbl npy K3
ocTalTCca HENOABUXHbLIMU;

- AVMHaMUYecKue CUCTEMbI C XKeCTKMMM onopamu, y KOTOpbIX n3onaTopbl npu K3 cuntarotcs HenoaBmx-
HbIMW, a LWNHbI KonebnioTcs;

- AVHaMnYeckue cUCTeMbl C ynpyro nogaTnvBbIMM Onopamu, B KOTOPbIX Npu K3 konebnoTcsa v LWnHbI, 1
onopsl;

- AVHaMUYeckue cucTembl C ’MGKMMKU NPOBOAHMKAMM.

5.2.3 PacyeTHble MexaHn4eckme CxemMbl LUMHHbBIX KOHCTPYKLMIA pasnnyHbiX TUNOB, 06nagatoLmx BbICo-
KOW XKeCTKOCTbIO, MpeAcTaBrneHbl B Tabnumue 2.

Tabnunua 2— PacyeTHble CXeMbl LUMHHBLIX KOHCTPYKLUWIA

KoadhduumeHt
Howmep
PacyeTHas cxema Tun 6anku n onopel
CXeMmbl
A B r
1 z OpHonponeTHas:

>: A 1 B — npocTble onopsl 8 1 3,14

2 OpHonponeTHas:

A— Hel'IO,EI,BVI)KH-aH onopa 8 1,25 3,93
B — npocTtas onopa
3 OpHonponeTHas:
A n B — HenoasmxHble onopbl 12 1 4,73

4 Z [ByxnponeTHas:
|<—2>| A un B— npocTble onopbl 8 1,25 3,93
A
1"‘ 13 TA
° PAN A A AN I\pme B “_f’ﬁﬁiiﬁ,‘.’é’ gﬁTo':)i? 1120*** 1 11 ° 473
1A 13 15 1"‘

* NS KpanHWX NponeToB.
** [nsa cpegHuX NponeTos.

MpumedyaHune—KoahduumeHT A UICNONBL3YIOT NPU OnpeaeneHn MakcMmarnsbHOro HanpPsHKeHUs B MaTepu-
ane NpoBOAHUKa, B — Npu onpeaeneHU Harpysku Ha U3oNATop, ry — napameTp OCHOBHOW YacTOTbl COBCTBEHHbIX KO-
nebaHnn WKHbI.
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PacuyeTHble cxeMbl UMEIOT BUA, paBHOMPONETHOM Banku, nexallen unm 3akpenneHHOM Ha XXeCTKUX Ono-
pax 1 nogBepraroLLencsl BO3AENCTBUIO paBHOMEPHO pacnpeaeneHHOM Harpy3Kku.

PasnuyatoT cneayowime TUMbl LWUMHHBIX KOHCTPYKUUIA 1 COOTBETCTBYHOLUMX PaCYETHbIX MEXaHU4eCKNX
CXeM:

- LUMHHAs KOHCTPYKUMS, ANMHA KOTOPOW paBHa AJIMHE OL4HOro nponeTta; Ansi Hee pacyeTHOW Cxemomn
aBnAeTcs 6anka ¢ WwapHMpHBIM onupaHMeM Ha obeunx onopax nponeta (Tabnuua 2, cxema Ne 1);

- LUMHHAas KOHCTPYKLUUSA, ANTMHA KOTOPOW paBHa ANWHE O4HOro nponeTa, c 0O4HOM MPOCTON U 0O4HOM Henoa-
BVXKHOW Onopamu; Ang Hee pacyeTHOM cxeMom ABngaeTcd 6arka ¢ LiapHUpHbBIM OnMpaHueM Ha MPOCTOM onope u
XKECTKMM onnpaHuem (3allemneHmeM) Ha HenoaBmKHOW onope nponeta (Tabnuua 2, cxema Ne 2);

- LUMHHAas KOHCTPYKUUS, ANMHA KOTOPOW paBHa ANMHE O4HOro NponeTa, C HEMNOABWXHBIMM ONopamu; A4S
Hee pacyeTHOWN cxeMom ABnsieTcs Barnka C )XeCcTKUM onmpaHneM (3awemneHnem) Ha obenx onopax nporeTa
(Tabnuua 2, cxema Ne 3);

- LUMHHbIE KOHCTPYKLMW, ANMHA KOTOPbIX paBHa AMNNHE ABYX, TpeX U 6onee nponeTos; ANs HAX pacyeTHON
cxemow saBnseTcsa b6anka ¢ WapHMPHLIM ONUpaHMeEM Ha Kaxxgon us onop (Tabnuua 2, cxembl Ne 4 n 5).

5.2.4 Pac4yeTHOW CXeMOW LUMHHOW KOHCTPYKUUKM C YNPYro nogaTtiinebiMM Onopamm criegyeT cumtaTh cxe-
My, B KOTOPOM Macca LWMHbI pacnpegeneHa no aAnvHe nporeTa, a onopbl npeacTaBneHbl TeNaMuy C 9KBUBaneHT-
HOW Maccovt M 1 nNpy>mnHamu ¢ XecTkocTbio C .

5.2.5 [ns rnbknx NnpoBOAHNKOB B KAYECTBE PacHETHOM CXEMbI MPUMEHSIIOT CXEMY C XKECTKUM CTEPXKHEM,
0OCb KOTOPOro O4YepY€eHa Mo LENHON NMUHUK. MpRsaHObl M30NATOPOB BBOAST B MEXAHUYECKYHO CXEMY B BUAE XKeC-
TKUX CTEPXKHEN, LUAPHUPHO COEANHEHHBIX C MPOBOAHMKaMM M onopamMu. Paamepbl CTep)XHEN pacHeTHOW CXEMBbI
onpegensoT U3 CTaTMYeckoro pacyeTa Ha JENCTBUE CUI TSXKECTW.

5.3 HOHYCTMMbIe MexXxaHn4eCKkue HanpsxeHusda B MaTtepuarnie npoBoOAHUKOB U MeXaHU4eckue
Harpy3ku Ha onopbl NpU KOPOTKOM 3aMblKaHUA

5.3.1 [lonycTumoe HanpshxeHne B MaTepuane XecTkUX LUKH oy, Ma, cneayet npuHumath pasHbiM 70 %

BpeMeHHOro conpoTtmnereHnd pas3pbiBy Matepumana WwnH Sp

Opon = 0,7cp. 4)

Jonyctumoe HanpsiXeHue B MaTepuarne LWMH AOIMKHO BbITb HUXKE Npeena TeKy4ecTy 3Toro MaTepuana.

BpemeHHble conpoTUBIEHNUS pa3pbiBY U A0NYCTUMbIE HAMPSKEHWS B MaTepuanax WiH npMeedeHb! B Tab-
nvue 3.

B 30He cBapHbIX COEANHEHWIA LIWH X BPEMEHHOE COMNMPOTUBIIEHME pa3pbiBY CHMXKaeTcs. Ero sHaveHne
06bIYHO OMpPeaensaoT SKCNEPUMEHTarbHO; MPU OTCYTCTBMMN 3KCNEPUMEHTaNbHbIX A4aHHbLIX 3HAYEHUS BPEMEH-
HOrO COMPOTMBIEHUS pa3pbIBY, a Takke A0MNYCTMMOro HanpshkeHUs cnedyeT NPUHUMAaThb, MCNONb3Yysi AaHHbIe
Tabnuubl 3.

Tabnuuya 3 — OCHOBHble XapakTEPUCTUKM MaTepPUarnos LUNH

BpemeHHoe conpoTtusnexune
paspisy, MTa Honyctumoe HanpsbkeHue, MlMa
Moaynb
MaTtepuan WwuHbI Mapka - 5 oBnacTH yq%}%olt_:lgm,
maTtepuana CBapHOro maTtepuana CcBapHOro
coeavHeHNs! coeanHeHust
. AO, A 118 118 82 82 7
AniomMuHmn
AOO 59—69 59—69 41—48 41—48 7
AO31T 127 120 89 84 7
ANIOMUHNEBbIN AO31T1 196 120 137 84 7
cnnas ABT1 304 152 213 106 7
1915T 353 318 247 223 7
MI'M 245—255 — 171,5—178 — 10
Menob
MI'T 245—294 — 171,5—206 — 10

5.3.2 B 3aBUCMMOCTM OT B3aUMHOIO PacnoOXeHMWs LLUNH U U30NATOPOB NOcneaHue npy BO3OeNCTBUM Ha
HUX 3NEKTPOAMHAMUYECKUX CUI paboTatoT Ha N3rmb unu pacTsbkeHue (CxxaTue) N ogHOBPEMEHHO Ha U3rMo K1
pacTsbkeHue (cxaTtue). B obwem crniyqae gonyctMmMyto Harpysky Ha n3onaTop (M30MsALUOHHY0 onopy) Fponcne-

6
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ayet npuHnumaTb paBHON 60 % MUHMMaNbHON paspyLuatoLen Harpy3km F NPUNOXXEeHHOW K BepLUWHE n3ons-

pasp’
Topa (onopbl) Npu U3rmbe nnu paspbise

Fron = 0,6Fpa3p- ()
5.3.3 Bcnyyae paboTbl usonsatopa Ha u3rnb unum pactskeHue (cxaTne) 3HadeHms 4oNyCTUMbIX HAarpy3ok

Ha 13onsTop (0Mopy) Fpon yar U Fron.ps H, CNEAYET NpUHNMATL COOTBETCTBEHHO PaBHBLIMIA:
F,ElOI'I.I/ISF = 0’6 Fpaap.wsr; (6)
F,uon.p - pasp.p’

rne Fpaspuar M Fpaspp — 3aAaBaemble  NpeanpuAaTUEM-U3rOTOBUTENEM  MUHUMarbHble  paspyllarolimne

Harpysku COOTBETCTBEHHO Npu n3rnbe n pacTtskeHun (cxaTumn) nsonaropa, H.
5.3.4 [onycTumyto Harpysky Ha cnapeHHble n3onaTopbl (onopbl) cneayeT npuHnmaTh paBHon 50 % cym-
MapHOro paspyLuatoLLEero yCunmsi M3onsaTopos (onop)

Fnon = O’5Fpa3p P (7)

roe F — CcyMMapHOe paspyLuatolLee ycunune cnapeHHbIxX naonsatopos (onop), H.

pasp 2
5.3.5 Tpwu yganeHun ueHTpa Macc WnHbI OT BEPLUNHBI ONMOPHOIO N30NATOpa, HaNnpMMep, Koraa niockas
LUMHa nocTaeneHa Ha pebpo (pucyHok 3a, 6), 3HadeHne JoMyCTUMOW Harpy3Ku Ha ONMOPHbIV U30MATOP NPU U3rn-
Oe cnegyeT nepecuynTaTbh B COOTBETCTBUN C HOPMYIION

F...=NF hIH, (8)

aon pasp.nsr
roe N — koadduumneHT gonycTUMon Harpysku, paBHbeii 0,6 unn 0,5 (5.3.2—5.3.4);
hwn H— paccTosiHMa OT ONacHOro CeYeHUs N3oNATopa COOTBETCTBEHHO A0 €ro BepLUMHbI U LieHTpa Macc
MONepeyYHoOro CeYEHNs LWKHbI, M.

OnacHoe ce4yeHue OMOPHO-CTEPXKHEBLIX U30MSTOPOB C BHYTPEHHVMM KpenfieHMem apmaTypbl (pucy-
Hok 3a) cnedyeT NpMHUMAaTBL Yy ONOPHOro dnaHLa, ONOPHO-CTEPXKHEBBIX U30NATOPOB C BHELLUHUM KPEMMeHneM
apmaTypbl (pUCYHOK 36, 8) — Y KPOMKM HVDKHETO chraHLia, a ONMOPHO-LUTLIPEBLIX U30SIATOPOB (PUCYHOK 32) — Ha

rpaHuLe KOHTaKTa WTbips ¢ apdopoBbLIM TENOM N30NSATOpa.
[onycTtumyto n3rndatoLyto Harpy3ky MHOFOSIPYCHbIX M30MSILMOHHBIX OMOp (KOJTOHOK M30NIATOPOB) (pUcy-
HOK 3e, 0) cneayeT NpMHMMAaTh paBHOM JOMNYCTMMOW Harpy3ke HaMMeHee NPOYHOro spyca, onpegensemMon no

dopmyne (8).

%
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Pl/lcyHOK 3— Onpe,u,eneHMe 00NYyCTUMbIX Harpy3oK Ha U30NATOPbI N U3ONALMOHHBbIE ONOopbI
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5.3.6 TNpwu pacnonoxeHnu as no BepLUMHAM TPeyronbHMKa (PUCYHOK 26, 8, 2) U30NATOPbI O4HOBPEMEH-
HO UCMbITBIBAIOT Kak pacTArMeatoLme (Cxumarowme), Tak u narnbatowwme ycunus. Jonyctumble nsrnbaroLLyto

F non.uar Y PACTsITMBatOWLYIO Fp o o HArpy3ky B HblOTOHAX crieayeT onpeaensie no popmynam (6).
5.3.7 [lonycTumoe HanpshxeHue B MaTepuarne rmbkux NpoBOAHWUKOB o, MIa, crieayeT npuHumats pas-
HbIM
Spnon = Nopp, (9)

roe N — koadduumeHT gonyctumMon Harpysku, pasHbein 0,35—0,50;

Onp — MPeaen NpoYHOCTY Npu pacTsbkeHnu, H.

5.3.8 JonycTumyto Harpysky Ha nogBecHble U30MATOpbI crneayeTt npuHuMaTh pasHon 30 % paspyLuato-
e Harpysku, T. e.

Fron = 0,3Fpasp- (10)

5.3.9 PacctosHus mexay npoBogHukamu a3 A -¢p» @ TaKkKe Mexy NPOBOAHMKAMM 1 3a3eMIEHHbLIMY
yactamm Aqa_3 LUMHHBIX KOHCTPYKLUMI HanpspkeHneM 35 KB v BbiLLe 1 NPOBOAHUKOB OLLUMHOBKK pacnpeaenuTenb-
HbIX YCTPONCTB M BO3AYLUHbIX JIMHUI, @ TakkKe TOKOMPOBOAOB K MOMEHTY OTKMtoveHus K3 gomkHbl ocTaBaTbCA
fonbLle AONYCTUMbIX U30NSALMOHHBIX PaCCTOSHUI, onpeaensembiX Npu paboyumx HanpsKeHusx, T. e.

Agp-p > Agp-tp.pom (11)
Aqa-s > Acb-s.non’

roe Acb-q).,u.on " Atb-s..qon — MMWHUMAanbHO AONYCTUMblE PACCTOAHMS NO YCNOBUAM Npobos COOTBETCTBEHHO
Mexgy NpoBoAHMKaMK a3 M NPOBOAHUKAMU U 3a3eMfEeHHLIMU YacTAaMU Mpu
paboyem HanpsKeHUU.

5.4 OnpeneneHMe MeXaHNn4YeCKUnx Hanpﬂ)KeHMﬁ B MaTtepuane npoBoAoHUKOB N MeXaHU4e€CKUX
Harpy3oK Ha onopbl NPU KOPOTKOM 3aMblKaHUA

5.4.1 PacueT LUMHHbIX KOHCTPYKLIMIA, 06aaarowmx BbICOKOM XKeCTKOCTbIO

5.4.1.1 Tlpu pac4yeTe LWMHHOW KOHCTPYKLMK, 06MaaatoLLEN BbICOKOW XXECTKOCTbIO, LUMHY B NIOGOM npore-
Te Mexay n3onatopamu, Kpome KpanHux, cnegyeT paccmaTpuBaTh Kak cTepeHb (6anky). Hannuuve otseTene-
HWU OONYyCKaeTCH He yYnThbIBaTb.

5.4.1.2 MakcumarnbHoe HanpshxeHne B maTepuarne LWWHbI Gy, (18, U Harpy3Kky Ha U3onaTop LWMHHON

KOHCTPYKLUMM BbICOKOW XKECTKOCTU Fv(g), H, npn TpexdasHom K3 cnegyet onpenensTtb No oopMynam:

3
o My _Frd. (12)
max w AW
i) =BF2k (13)
roe Fr%)x —_ MakcumarnbHas cuna, Bo3HuKatoLwas B MHoronponeTHon 6anke npu tpexdgasHom K3, H, onpeae-

ngemas no gopmyne (2);
| — pnuvHa nponerta, M;
Au B — KoahPULMEHTBI, 3aBUCSLLME OT YCIOBMS ONMPaHnUS (3akpenneHuns) WWH, a Takke Yncna npone-
TOB KOHCTPYKLUUWN C HEpPA3pPEe3HbIMU WHaMu (Tabnuua 2);
W — MOMEHT CONpOTVBIIEHNS NONEPEYHOro CeYEHNS LNHbI, M3; (hopMyIbl AN ero pacyeTa npusee-
Hbl B Tabnuue 4.

Tabnunua 4 — dopmynbl Ana onpeaeneHnss MOMeHTa UHepUMn J 1 MOMEeHTa ConpoTMBeHnsa W nonepeyHbix ceve-
HUI LWNH

PacuyeTHble chopMynbl
®opma nonepeyHoOro ceveHns

M pacnonoxeHue WnH

J, w4 w, m3
3 2
A
y Jy _ b1h2 Wy _ bg

<Y
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dopma nonepeyHoro ceyeHust

PacyeTHble chopmynbl

1 pacnonoxeHune WuH J, M4 W, M3
Ay
< . hb3 hb?
X Jy=—+ Wy =—
Y712 Y8
b
AY
3 2
%72 o o
o 7 X 6 3
h
y
b
3* 2"
T - -t
X
ﬁ
AY
7
¢ _ 4 _ 44 4 _p4
— 12 6H
h
H
AY
8 TED4 _TCD3
X y 64 Y= 32
AY
al £ . o(D* - d%) n(D* —d*)
Q Y J, = W, =
/ X y 64 y 32D
ad
Ay
o 4 3
T > y:i w = H~
12 Y8
H
y
Q H H®
= W, =
- Y12 N
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OkoHYyaHue mabnuuel 4

PacuyeTHble hopmyrbl
dopma nonepeyHoro ceyeHus

1 pacnosnoxeHue WuH J w, m3
y 12 Y eHA2
Ay
< he® — (h —2A)(e — A)® + 2A(b — e)° _
J, = , W, =

y 3 b-—e
< » raee = bA(b - 4) LA
hb —(b — A)h—24) 2

AYAYo

o =Wy

yo =2y

<Y

° N
\|
o-
i./[

MpwumeyaHune— Korga npoknagkv npuapeHbl kK 06enmM nonocam naketa, To BMECTO hopMyr, OTMEYEHHbIX
* W %, CrelyeT NPUMEHsITb (DopMyIbl:

2, 42
*Jy:@(3a,%+b2); Wy:@7(3an+b );
6 3 (ap+b)

J
o) :2{Jy +[hb — (b — A)(h — 2A)(B — e)]}; W, = ﬁ

Mpu aByxdasHom K3
E(2)

— _max l

Omax = W
Fvg) =BF(2) (15)

max?’

(14)

rae F\2) — MakcumanbHas cuna, BosHMKaloLlas B MHoronponeTHoi 6anke npu AsyxdasHom K3, H, n onpe-
aensiemas no cgopmyne (3).

MNpu pacyeTe HanpsXeHW B 06nacTy CBapHbIX COEAMHEHWIA, HAXOAALLMUXCS HA PACCTOSIHUN Z OT OMNOPHO-
ro ceyexus, B popmynel (12) n (14) cnegyeT noacTaBnaTh 3HadeHus A(Z), BbIMUCIIEHHbIE B COOTBETCTBUM C Tab-
nuuen A.1 (npunoxeHue A).

5.4.1.3 3nekTpoaMHaMuyeckme Harpy3ku Ha OTAerbHble MPOBOAHWMKW COCTaBHbIX LUMH (PUCYHOK 4)
06ycnoBneHbl B3aMoAeNCTBUEM UX TOKOB C TOKaMU MPOBOAHMKOB ApYrux das u ¢ TokaMu Apyrux aNieMeHToB
NPOBOAHUKA OAHON 1 TOW e dasbl. MakcumansHoe HanpsikeHne B MaTepuare cocTtaBHbIX LWuH npu K3 gonyc-
KaeTcsa onpenensitb no opmyne

(16)

Omax = Or.max * Can.max

10
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rA€ Oy max — MaKCUMarnbHOe HamnpshkeHue B MaTepuane LuMHbl, 06ycrioBneHHoe B3auMoecTBNeM Toka
[ aHHOro NPOBOAHMKA C TOKaMW MPOBOAHUKOB ApYyrux cas, Na, koTopoe B 3aBUCUMOCTM OT BUAA
K3 cnepyet onpegenate no oopmynam (12) unu (14);

MaKkCUMarnbHOe HanpshkeHue B MaTepuarne LWnHbI, 06yCrnoBneHHOe B3aMMoAeNCTBUEM TOKOB

San.max —
oTOenbHbIX 31EMEHTOB NPOBOAHMKA OAHON hasbl, [a, KoTopoe crneayeT onpeaensaTs no dop-
Myre
_ 2107 5Ky (i (17)
O. ,
an.max ~ Do W n

roe lan — PacCTodHue Mexay oCAMu NpoKnagok, M;

a,, — PacCTosiHMe MeXOy OCAMU NOMepPeYHbIX CEYEHNUIN 3MEMEHTOB COCTaBHbIX LWH, M (PUCYHOK 4);
Wan — MOMEHT COMPOTUBIIEHNSI NOMNEPEYHOr0 CeYEeHNsI ANeMeHTa COCTaBHOM LNHbI, M3;
byg — yaapHbI TOK TpexdasHoro nnm asyxdgasHoro K3, A;

n— 4uncno NnpoBoAHNKOB B OAHON cbase

o

b
e
U U
A U
< <l / -
1] U <
«®
| =
Ry
| N=H
,\(")

l3J'|

ZSJ'I

PucyHok 4 — [1ByxnonocHas wuHa

5.4.2 PacyeT WWMHHbIX KOHCTPYKLUMN C )KECTKMMU Onopamu

5.4.2.1 LLUNHHYIO KOHCTPYKLMIO, M3ONSATOPbI KOTOPOWN 00nagatoT BbICOKOWM XKECTKOCTbIO, B pacyeTax Ha
OWHaMMYecKkyto CTOMKOCTb Npu K3 crnepyeTt npeAcTaBnsiTh Kak CTEPXKEHb € 3aLlleMMneHHbIMU KOHLaMu, UMeto-
LLMIA NI OCHOBHYHIO 4acTOTy COBCTBEHHbIX KonebaHui.

5.4.2.2 MakcumarnbsHoe HanpshkeHne B MaTepuarne WWH Gy, [1a, 1 Harpysky Ha nsonatopsl F,,, H, npu
pacnonoXeHUN LWNH B OOHOW MIIOCKOCTM U BbICOKOW XECTKOCTU N30MATOPOB LUMHHOW KOHCTPYKUMK criegyeT
onpegensitb No oopMynam:

npu TpexdgasHom K3

o Rk (18)
max ?\,W
FD =BFdm (o)

11
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npu aByxdgasHom K3

_REI (20)
Omax = W M,
F\2) = pF{@n, (21)

roe n— Koa(dULNEHT OUHAMNYECKOW Harpy3Kku, 3aBUCSLLNA OT OCHOBHOW YacTOTbl COGCTBEHHbIX Koneba-
HUA WnHbI 1 (5.4.2.3) 1 OT yaapHoro koachduLmeHTa Toka y. 3HaYeHns KoaddurumeHTan ansa Asyx-
¢pasHoro v TpexdasHoro K3 B 3aBMCMMOCTU OT OTHOwWeEHUA fi/f,. (fo .« =50 Tu) npu pasHbix
KoacpduumeHTax y cnegyeT onpedendtb nNo rpadukam, NpUBEAEHHbIM Ha pUCYHKe 5.

n [ [
TpexdasHoe
K3
[
/
[ByxdasHoe
K3
Py
5 4 L1171
| A
1,0 ’& //f A ™
, T
Tl K]
-
Pl Z A1\
/‘;’
51
0
0,02 0,05 0,1 0,2 0,5 1 2 5 filf,

CUHX

PucyHok 5 — 3aBucumocTb koaddurumeHTa JUHaMMYECKOW HarpysKkun Anst U30NATOPOB U LWMH OT YacTOTbl COBCTBEHHbIX
konebaHui WnHbI Npu pasnnyHbIX yaapHbix koadduumerntax y: 11—y >1,6; 2—y=14; 3 —yx=1,25; 4 —y=1,1;

5—y=1,0
5.4.2.3 PacueTHylo4acToTy COBCTBEHHbIX KonebaHui WwnHbl 1, U, cnegyeTonpenensTs no coopmyne
- [E (22)
2n/?\'m

roe ry — napameTp OCHOBHOM 4acTOThbl COBCTBEHHBIX KonebaHni WnHbI. 3HadYeHns 3Toro napameTpa 3asu-
CSIT OT TMNa LWMHHOM KOHCTPYKUUK U YKa3aHbl B Tabnuue 2;
E — wmoaynb ynpyroctu matepuana WwuHebl, la;
J — MOMEHT MHEepLIMM NONepPeYHOro CeYEHNs WHLI, M4;
m — Macca LWMHbI Ha eQUHULY ONWHBI, KI/M.
5.4.2.4 MakcumarbHyt Harpysky Ha npoxXoHble 30NnATopbI F,

_ V31077
Fms_BT

H, cnegyetonpenenats no gopmyne
(23)

3’
1(3))2

Inpliyn’ ) KepKpacn:

rae ll'lp — paccTodHMe OT Topua NpoXoaHOro n3ondatopa oo onvxanwwero OMNOpPHOro nsondatTopa (baabl, M.

5.4.2.5 MakcumarnbsHoe HanpshkeHne oy, (M1a) B MaTtepnane cocTaBHbIX LIMH LUMHHOW KOHCTPYKLIUM C
XEeCTKMMM ornopamMmn JonycTumo onpeaensts no oopmyne (16). MNpun 3ToM MakcMMarnbHOe HanpsXeHne B MaTe-
puane LUMH, obycroBneHHoe B3aMMOAECTBMEM NPOBOAHNKOB APYTUX a3, Gymay CHIEAYET OnpesensTs B
3aBucumocTu ot Buaa K3 no cdopmyne (18) unu (20), a MakcMMmanbHOe Harnps>keHue B maTepuane LUuH,
06yCcrnoBsneHHoe B3aMMoenCcTBUEM OTAESbHbIX ATIEMEHTOB NPOBO/HMKA OIHOM (ha3bl, G, ax — MO dopmyne

12
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_2:107 B Ky (i (24)
(n ] Nan:

o,
an max
7\‘aC-J‘I'IWCBJ'I

roe nyp — KOMMULNEHT [AMHAMUYECKOW Harpysku, 3aBUCALLMA OT PacHeTHOM OCHOBHOM YacToThbl

CO6CTBEHHBIX KOnebaHuin anemMeHTOB COCTaBHOW LWNHBI 1, KOTOPLIN crieayeT onpeaensTsb Mo
pacyeTHbIM rpadpmkam, NpMBEAEHHBIM Ha pUCYHKe 5.

PacueTHy0 OCHOBHYI 4acTOTy COBCTBEHHbIX KOnebaHin aNeMeHTOB COCTaBHOM LWWHLI dasbl fyy,, i,

onpegensoT no opmyne
(o it [ES (25)
1an 27513211 man’

rae Iy, — PacCTosHME MexX/y OCAMM NPOKNaaok, M;
J — MOMEHT MHEpPLIMW NONEPEYHOro CeYeHNst aNeMeHTa WnHbI, M4;

m, . — Macca 3fieMeHTa LWNHbI Ha egUHULY ONUHbI, KF/M.

an
5.4.2.6 MakcumanbsHoe HanpshkeHne B MaTepuane LUNH G5y, [1a, 1 MakcumMarnbsHyo Harpysky Ha onop-

Hbl€ N NPOXO/HbIE N30NATOpbLI F\,, H, NP1 pacnonoxeHuu LWyH no BepLUnHaM TpeyrorbHuKa (pUcyHok 26, e, 2)
cnegyeT onpeaensiTb C y4eTOM MX MPOCTPAHCTBEHHbIX konebaHui, ncnonb3ys popmynbi:

£(3); 26
O'max =Wn§c' (6)
FYS) = F{mee; (27)

(2) _F(a née, (28)

roe W —MeHbLIMI M3 1ByX MOMEHTOB COMPOTUBIEHNS MONEPEYHOT0 CeYEHMS LKHBI, M3, T. €. MOMEHTa
COMPOTUBIIEHUS NPY M3rMGe B NMIIOCKOCTU, MPOXOAsLLEN Yepes OCb M30MATOPOB, U MOMEHTa
COMPOTUBIIEHUS MPU U3TMGE LLIMHBI B MITOCKOCTM, MPOXOASLLEN Yepes APYryH OCb LUMHbI;

Fé%)x " F(2) —3MNeKTPOAMHaMUYECKME CUTbI, OnpeaensieMble COOTBETCTBEHHO No dhopmynam (2) u (3);

&g WM & F—KO3MMDULIMEHTDI, 3HAYEHUA KOTOPbIX Ans Haubornee pacnpoCTPaHEHHbIX TUMOB LUMHHBIX
KOHCTPYKUUIA (PUCYHOK 2, 6, 8, 2) NpuBeaeHbl B Tabnuue 5.

Tabnuuya 5— 3Ha4yeHna KOIPPULMEHTOB &5 U & £ LLINHHBIX KOHCTPYKLIMIA

3HaveHwne koapduumnenTa &
PacnonoxeHue WwnH Cxema KOHCTPYKLMN Sraerine
Ha puCyHke 2 koadppuumerTa £ [N LLIVH KpYFTIOFD i Ons WWH
“ KBagpaTtHoro
KOsnbLieBOro ce4eHnmn
cevyeHund
Mo BepwwmHam MNPSIMOYrosfibHOro
P pAMOy e 0,95 0,95 1,16
paBHOGEAPEHHOMO TPeyrosibHUKa
Mo BepwmHam paBHOCTOPOHHENO 6 1,0 1,0 1,39
TpeyronbHuKa 2 1,0 1,0 1,21

5.4.3 Pac4yeT noaBeCHOro camoHecyliero Tokonposoaa

5.4.3.1 PacuyeTHOe MakcMmarnbHOe HarnpsixeHne B MaTepuarne NnpoBOAHUKOB NOABECHOIO CaMOHeCyLLe-
FO TOKOMPOBOAA Gpacy. maxs_ Ma, cnegyeT onpefensaTb C y4eTOM COBCTBEHHOrO BeCa, Beca U30NSALUMOHHbIX pac-
MOpoK 1 NbAa, a Takke AeNCTBUSA Hanopa BeTpa, T. €.

Opacy. max — Omax t Og (29)

A€ Cpax — MakcMManbHOe HanpshkeHue B MaTepuane NpoBOAHUKOB BCMEACTBUE 3N1eKTPOANHAMUYECKOrO
pencteuna Toka K3;
oy — HanpsbkeHue B Matepuane npoBoAHMKOB OT CO6CTBEHHOro Beca, Beca U30MSLIMOHHbLIX Pacrnopok
1 Nbaa, a Takke AencTBMA Hanopa BeTpa.
Harpy3ky Ha n3onsaTtop MoABECHOrO CaMOHECYLLEero ToKkonpoBoda crnegyeT onpenensts no opmy-
e (13).
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5.4.4 PacueT WMHHbIX KOHCTPYKLMIA € yrpyronoaaTnusbiM1 onopamMmm

5.4.4.1 MakcumanbHoe HanpshkeHne B MaTtepuane WWH 1 MakCUMarbHYH HarpysKy Ha N3onsaTopbl LWWH-
HbIX KOHCTPYKLUUI C yNpyronoAaaTivebiMu Onopamu criegyeT onpeaensTb COOTBETCTBEHHO No chopmyrnam (18)un
(19) unmn (20) n (21), a YacToTy COBCTBEHHbIX KonebaHun — no dopmMyne (22), y4uTbiBasi Npy 3TOM, YTO napa-
MeTp OCHOBHOWN YacToThbl ry ABNAETCA dyHKUMeN 6e3pasMepHbIX BenNYnH Conl3/EJ n Miml, rge C,,, — xecT-
KocTb onop, a M — npuBegeHHas macca. 3HadeHMs1 )XeCTKOCTU OMop OnpeaensalT 3KCNepUMeHTarnbHo, a
npuBeaeHHOW Maccbl — cornacHo 5.4.4.2. Kpusble ons onpeaeneHuns ry WnH C XeCTKUM 3aKpernneHmeM Ha
onopax npMBeAeHbI Ha PUCYHKe 6, a 4NS LUWH C LapHUPHbLIM 3aKpenieHneM — Ha pyucyHke 7. [1ns WwuH ¢ Yepe-
AYIOLLVMUCS XKECTKUMM U LLIAPHUPHBLIMU 3aKpensieHnsiM1 Ha oropax 3HadeHue napameTpa rq AonyCTUMO npu-
OGrM3nTenNbHO OLIEHMBATbL Kak CpeaHee Mexay ero 3HayeHUs MU, Ha4eHHbIMY MO KPUBLIM PUCYHKOB 6 1 7.

I
M —
M=o |04 |08 . T
A ml_ |y 45597 e
==
/ el d LA
T >
L~ 55/ ¥
Z/C// —’,\/ \ \
/;/ Lt
— T M_7 5 Ye
ml
] I
30 50 100 200 300 500 1000 2000 C,//EJ

PucyHok 6 — KpuBble Ans onpefeneHns napameTpa OCHOBHOM 4acTOTbl COBCTBEHHbIX KONebaHWi WWHbI NPY ee XXeCTKOM
3aKpensieHnn Ha ynpyronogaTivBbiX onopax

M M
—=0 0,5 1 2 —=5
ml N\ TN N T mE
r1 \
25 sz -
L e
2 0lter T 1~ A
Nl iwlallPEs
15 4 T T
=g
~
1,0
10 20 30 50 100 200 300 500 1000 Conl3/EJ

PucyHok 7 — KpuBble Ansi onpegeneHust napamMeTpa OCHOBHOM YacTOThl COGCTBEHHbIX KOleGaHui WWHbI NPy ee LWapHUp-
HOM 3aKpenseHnn Ha ynpyronoaatMBbIX onopax

3HaueHus ry ANs LWKWH CXXEeCTKUM 3aKpenneHnem Ha ornopax npu Conl3/EJ25000 W NS WWH C LWapHUPHBIM
3aKpenneHnem Ha onopax npu Conl3/EJ >3000 npuBeaeHsl B Tabnuue 2.
5.4.4.2 TlpuBegeHHyto maccy onopbl M, kr, onpegensoT No NpubnmkeHHon popmyne
2
H, (30)
M= Mon[ LI,.OI'IJ ,

. w

roe M., — macca onopel, Kr;
H,, on ¥ H, \;, — PacCTOSIHNS OT OCHOBaHWSI OMOPbI COOTBETCTBEHHO 10 LIEHTPa MaCcc Onopbl (M30N1TOpa) M LieH-
Tpa Macc NonepeyvyHoro CeYEeHus WnHbl (PUCYHOK 8), M.
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Mpu n3BecTHoM YacToTe COBCTBEHHbIX KonebaHuii onopsbl, 3aKpernneHHon Ha %
yNpyrom OCHOBaHWK, NpuBeAeHHYo mMaccy M, kr, criegyeT onpeaenstb no op- F
myne ¢ -

- Con (31)
(2fon ) 3| (T
3 1
rae C,,, — XeCTKOCTb OMnopbl, NPaKTUYeCKn paBHas XecTkocTn nonsaTtopa C,,,, T
H/wm; 5
fon — Yactota cobCTBeHHbIX KonebaHui onopsl, U, paBHas 4vacToTe gy
konebaHun nonatopa f,,,.

5.4.5 MNpoBepka TOKONPOBOAOB Ha ANEKTPOANHAMUYECKYH CTOMKOCTb PucyHok 8 — K pacueTy npu-
npu Hanu4um yctpoucts AlB BEEHHOW Macchbl Onopsl

5.4.5.1 Tpwn Hanuyum GbicTpoaencTByoWwmx AlNB TokonNpoBoAbl 3MNEKTPO-
yCTaHOBOK HanpshkeHnem 35 kB v BbiLLE criefyeT NPOBEPATh Ha ANEKTPOANHAMUYECKYHO CTOMKOCTL MPU MOBTOP-
HOM BKItOYeHUN Ha K3.

MeTopguka npoBepku NpuBeaeHa B npunoxeHuun b. Takas npoBepka He TpebyeTcsl, ecnv NpoaoIKUTENb-
HOCTb 6ecTokoBom nayssl fg ;, C

%“Zis’ (32)
1

roe f; — nepsas (OCHOBHaA) 4actota cob6CTBEHHbIX KonebGaHui OLWnHOBKK, Iu;
8— norapmdMU4ecKUn JEKPEMEHT 3aTyXaHWs TOKONPOBOAA MPU rOPU3OHTarnbHbIX KonebaHusx, 3Have-
HMe KOTOPOro onpeaensieTcs aKCrnepyMMeHTanbHO A5 KaXKO0W KOHKPETHOW KOHCTPYKLMKN TOKOMpPO-
BOAa.
5.4.6 PacueTt rubkux npoBOoAHMKOB
5.4.6.1 Tlpwu pacyeTe rMbkmx NPOBOAHMKOB CrneayeT onpeaensaTb MakcuMaribHoe TshKeHWE B MPOBOAHMU-
Kax n MakcuMarbHOe OTKITOHEeHne NpoBoAHMKOB Npu K3 n nocrne ero oTknoveHus (npunoxexue B).

5.5 MpoBepka WMHHbIX KOHCTPYKLUUWA, TMOKUX NPOBOOHUKOB U 3JIEKTPUYECKUX annapaToB Ha
3NeKTPOANHAMMYECKYIO CTOMKOCTb NMPU KOPOTKOM 3aMblKaHUM

5.5.1 Tpwu npoBepke LWMHHBIX KOHCTPYKLMIA HA 9NEKTPOAMHAMNYECKY0 CTOMKOCTb pacyeTHbIMU BENNYu-
HaMK ABNAIOTCA MaKCUMarnbHOe HarnpshkeHne B Matepuarne WnH 6, (Ma) n MakcmansbHas Harpyska Ha 13o-
natopbl Fp gy (H).

[ns NpoBepKM 3NeKTPOSUHAMNYECKOW CTOMKOCTU LUMHHBLIX KOHCTPYKLMIA cregyeT UCNonb3oBaTh Creay-
loLLMe HepaBeHCTBa:

Omax < Opon; (33)

Fmax SFplonv

rAe Gpon U Fron — AOMYCTUMOE MEXaHWYeckoe HanpshkeHne B Matepuane LuH, lNa, n gonyctumas MexaHu-
Yyeckasi Harpyaka Ha n3onsTopel, H, koTopble cnegyeT onpenenstb B COOTBETCTBUN C 5. 3.

Mpumepbl pacyeTa aNekTPOoANHaMUYECKON CTOMKOCTU LUMHHBIX KOHCTPYKUMUIA NpuBegeHbl B NpUnoxe-
HUmM I,

5.5.2 Tlpu npoBepke rmbkux NPOBOAHNKOB Ha 3NEKTPOANHAMUNYECKYHO CTOMKOCTb PaCYEeTHbIMU BENNYN-
HaMu ABMATCA MakcUMarbHOe TsxKeHne F .. M MakcuMarbsHoe conmkeHne nposoaHMKoB npu K3.

[ns npoBepKu 3NeKTpoaNHAMUYECKON CTOMKOCTU TMOKUX NPOBOAHWNKOB crieayeT NCNonb30BaTh Crieayto-
LLUMEe HepaBEHCTBa:

Fmaxf SF,rzlon; (34)
a-—2s - o ) = @pon mins

rae Fpon — B[OMYCTUMOE TsKeHWe NPOBOAHUKOB, KOTOPOE CrieAyeT Onpeaesnsite B COOTBETCTBUM C 5.3,
a — paccTosiHMe Mexay NMpoBOAHWKaMK a3 Npu OTCYTCTBUM UX CMELLEHUS;
S — pac4yeTHOe CMelLeHne NPOBOLHMWKOB;
I, — Pajnyc pacilennexus asb;
@non. min — HauMeHblUee AOMyCTUMOe PaCcCTOsIH1E MeXay NPOBOAHUKAMM pasHbix a3 npu HanbosbLuem
paboyem HanpsKeHUU.
5.5.3 3nekTpognHammnyeckasi CTOMKOCTb ANEKTPUYECKUX annapaToB B 3aBUCUMOCTM OT TUMA U KOHCTPYK-

Lnn XapakrtepudyeTca nx npeaesibHbiIMi CKBO3HbIMU TOKaMU ll'lp.CKB n Irlp.CKB N HOMWHaINbHbIMN TOKaMW 3J1EKTPO-
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AVHAMUYECKOW CTOUKOCTW iy, ¥ [, MNW KPATHOCTBIO TOKA AMEKTPOANHAMNYECKON CTONKOCTH IAMH/(\EIHom) =
=K

OUNH"
3]'IeKTpOD,VIHaMVI‘-IeCKaFI CTOMKOCTb ANEKTPUYECKOro annaparta o6ecnequa, €CJTN BbINOJTHAKTCA YCI10-
BUA:

I,EU/IH 21n0;

i >in:

OVH ya (35)
Inp. ke 21 no;

inp. CKB 2iy,r:p

rae I, — HavanbHoe AeNCTBYyloLLEE 3HAYEHWE NEPUOANYECKON cocTaBnstower Toka K3 B Lienu ¢ anekTpu-
YecKnm annapartom;
iyn — yQapHbIv Tok K3.

6 Tepr-leCKoe AencTBue Toka KOPOTKOro 3amMmbiKaHUA

6.1 OnpeneneHMe UHTerpana ,El)l(oynﬂ U TepMNY4YeCKU IKBUBAJNTEHTHOIO TOKa KOPOTKOro 3amMmbliKa-
HuUA

6.1.1 CTeneHb TepMMYECKOro BO3encTBms Toka K3 Ha NpoBOAHMKM M 3neKTpuyeckme annapaTbl onpe-
AaensieTca sHaveHnem uHterpana [xoyns B, AZ.c

torkn ) (36)

By = | izat

Kt~

roe iy — TOK K3 B Npou3BOSbHLIN MOMEHT BpeMeHu t, A;

toren — PacyeTHas npogdormxuTensHocTe K3 B anektpoycraHoske (4.1.5), c.

CteneHb TepMun4yeckoro Bo3gencTeus Toka K3 Ha NPOBOAHUKN U AreKTpuyeckme annapatbl JoNyCTUMO
TakKxe onpenendaTtb C UCNoJib30BaHNEM 3Ha4YeHumn TepMU4eCKn SKBMBAJIEHTHOIo TOKa K3

I By (37)

Tep. 3k ~

tOTK.l'I

N pacdeTHoM npogormkntensHocTn K3.
6.1.2 Wuterpan [Ixoyna B, ponyckaeTtcs onpeaensats NPUBNmKeHHO Kak CyMMy MHTErpanos oT nepmo-
Andeckon B, ., n anepuoamnyeckoit B, , cocTaBnaoLmx Toka K3, 1. e.

By~Bynt Bya (38)

6.1.3 MeToauka aHanMTUYECKUX pacyeToB MHTerpana [xoynsa n TepMmyeckn akBuBaneHTHoro Toka K3
3aBUCUT OT pacYeTHOM CXEMbI 3NEKTPOYCTaHOBKM, MOMNOXEHUSA pacyeTHON ToUkM K3 1 ee yaaneHHOCTN OT reHe-
paTopoB, CUHXPOHHbLIX KOMMNEHCATOPOB W dnekTpoasuratenen. pyM 3ToM BO3MOXHbI criegyloLimne cnyvau:

a) ncxofHasi pacyeTHasi cCxema aNeKTPoyCTaHOBKN MMeEeT NPOM3BOSbHbIV BUA, HO A1151 BCEX FreHepaTopoB
N CUHXPOHHbIX KOMMNeHcaTopoB K3 ABnsieTca yaaneHHbIM, T. €. OTHOLLIEHWE AENCTBYOLLLEro 3Ha4YeHns nepnoan-
YeCKOoW CoCTaBnsoLen Toka Noboro reHepaTopa NN CUHXPOHHOIO KOMMEHcaTopa B HavasnbHbIN MOMEHT K3 k
€ro HOMMHanbLHOMY TOKYy MeHee AByX. B aTom crnyyae BCe MCTOYHMKN ANEKTPUHECKON SHEPTUM U CBA3bIBAKOLLIME
nx ¢ Todkon K3 anemMeHTbl pacyeTHON CxeMbl MyTeM npeobpasoBaHms CXeMbl 3aMeLLeHUS A0MKHbI BbITb 3ame-
HeHbl O6LLMM 3KBMBANEHTHbLIM UCTOYHMKOM (cnctemoint), OC koToporo npuHMMaeTcs HEM3MEeHHOM No amnnu-
Tyde, a WHOYKTUBHOE COMPOTUBMEHUE paBHbIM Pe3yNbTUPYIOLEMY 3KBUBaNEHTHOMY WHOYKTUBHOMY
COMNPOTUBIIEHNIO ANIEMEHTOB PaCYETHOW CXEMbI;

0) mncxogHas pacyeTHasi CxeMa cCogep>XMT OOUH MUITM HECKOJTbKO OAHOTUMHBLIX M OOUHAKOBO YAaNeHHbIX OT
pacyeTHoW To4ku K3 reHepaTopoB MM CUHXPOHHbLIX KOMMNEHCATOPOB, Npuyem pacyeTHoe K3 anst Hnx sengaeTcs
OrM3KkMMm, T. €. HaYanbHOe AENCTBYOLLLEE 3HaYEHME MEPUONYECKON COCTaBNSAOLLEN TOKa KaXkgoro reHepatopa
W CUHXPOHHOIO KOMMEeHcaTopa NpeBbILaeT ero HOMMHarbHBIN TOK B ABa 1 6onee pasa;

B) UCXOAHas pacyeTHasi CxeMa COAEPXUT pasfmyHble UCTOYHWKM SHEPTUK, a pacdeTHasi Touka K3 genut
CXeMy Ha [1Be He3aBNCUMBbIE YacTU, O4HA N3 KOTOPbIX COAEPXKUT UCTOYHMKIN SHEPTUN, ONA KOTOPbIX pacyeTHoe
K3 siBnsieTcs yaaneHHbIM, a gpyras — o4uH UM HECKOJTbKO reHepaTopoB (CMHXPOHHBLIX KOMMEHCATOPOB),
Haxo4sALWUXCs B O4MHAKOBbIX YCIOBUAX OTHOCUMTENBHO TOYKM K3 1 cBsidaHHbIX ¢ TouKow K3 no paauarnbHou cxe-
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Me, NpuYeM Ansi 3TOM MaLUUHbI UK rpynnbl MawnH pacyeTHoe K3 aensieTca 6nmakum. B aTom cny4dae akBuBa-
NEHTHYIO CXeMy 3aMeLLeHus crieqyeT npeobpa3oBaTth B ABYXYHEBYHO: BCE UCTOUHMKU SHEPTUN, AN KOTOPbIX
pacyeTHoe K3 aBnaeTca yaaneHHbIM, U CBA3blBatoLLMe NX € ToUKoM K3 anemMeHThbl NpeacTaBmTh B BUAE OOHOWM
BETBW C HEM3MEHHOM Mo amnnuTyae aksmBaneHTHon SOC n pe3ynsTUpyoLMM SKBUBaNEHTHbIM CONpPOTUBHe-
HUeM, a MaLLVHY UKW TPYNy MalluH, 4518 KOTopbIX pacdeTHoe K3 aBnsieTcst 6riMskum, — B BUAE OPYrOvi BETBU C
nameHsowencsa o BpemeHn 3C 1 COOTBETCTBYHOLLUM SKBUBANEHTHBIM CONPOTUBIEHNEM;

r) McxodHasi pacyeTHas cxema COAepPXUT pasnnyHble UCTOYHUKM 3HEPrnn, a pacdeTHas Todka K3 genut
CXeMy Ha [jBe He3aBUCUMbIE YacTu, OAHA U3 KOTOPbIX COAEPXUT UCTOYHUKN IHEPTUN, OIS KOTOPbIX pacyeTHoe
K3 aBnsieTcs yaaneHHbIM, a apyras — rpynny oAHOTUMHbIX 3nekTpoasuratenei (CUHXPOHHbIX UM aCUHXPOH-
HbIX), 4118 KOTOpbIX pacyeTHoe K3 asnsetca 6nnskum. B aToM cnyvae skBMBaneHTHY0 cxemMy 3aMeLleHuns Tak-
Xe cnegyet npeobpasoBaTh B ABYXITHOYEBYH): BCE MCTOYHUKM SHEPIUM, A11S KOTOPbIX pacyeTHoe K3 asnsietcsa
yOaneHHbIM, 1 CBA3bIBatoLmMe Nx ¢ Toukon K3 anemeHTbl npeacTtaBuTb B BUAE OQHOW BETBU C HEM3MEHHON Mo
amnnutyge akenBaneHTHon O4C v pe3ynbTUpPYHOLWMM SKBMBAIEHTHBIM COMPOTUBIEHWUEM, a rPYNNYy SMeKTPo-
apuratenen — aksuBaneHTHon 3 C 1 SKBUBaANEHTHbIM CONPOTUBIIEHNEM.

6.1.4 TNpwu onpegeneHuun nHTerpana [xoynsa n TepMnyeckn akBmMBaneHTHoro Toka K3 gonyckaetcs npu-
HUMaTb, YTO anepuoanyeckas coctaBngoLLas Toka K8 oT Ton YyacTu pacyeTHON CXeMbl, KOTopas CoOaepXuT
yoaneHHble oT mecta K3 NCTOYHMKN SHEeprum, HE3aBUCMMO OT KOHGUIypaLmm 3TON CXeMbl U3MEHSIETCS MO 3KC-
NMOHEHLMANbHOMY 3aKOHY C 3KBMBAIIEHTHOW MOCTOAHHOM BpemeHu. [ocnegHiow criegyeT onpeaensaTtb Mo
OfIHOWM 13 cneaytoLwmx opmyI:

T = X«k(R=0) . (39)
a 3K mCVIHXRSK(X:O),
oo mZ, g (40)
a- oK (DCI/IHX Re ZaK
_ Im Z;20) (41)
Ta. oK~ 2’5—

Oonnix R€ Zgy(20) ’

rae Xgy (R=0) U Rk (x=0) — OKBMBANEHTHbIE UHAYKTUBHOE 1 aKTUBHOE COMPOTUBIIEHNUS) OTHOCUTEIBHO TOUKM
K3, onpegensemble M3 CxeM 3aMeLLeHsl, B KOTOPbIX BCE 3MEMEHTbI MCXOQHOM
pac4YeTHOW CXEMbl YYTEHbl COOTBETCTBEHHO TOSMbKO WHAOYKTUBHBIMU W TOJIbKO
aKTVBHbIMY CONMPOTUBIIEHNSIMMU;
KOMMIIEKCHOE 3KBUBArIEHTHOE CONPOTUBIIEHNE CXEMbI 3aMELLEHNS OTHOCUTENBHO
pacueTHon Toukmn K3, onpegensemoe npu yactote 50 Iy;
Im Z,, n Re Z,, — COOTBETCTBEHHO MHMUMas 1 AeNCTBUTENbHAsA COCTaBNAIOLIME 3TOTO CONPOTUBIIE-
HUS;
st(zo) — KOMIMJIEKCHOE 3KBUBASIEHTHOE CONPOTMBIIEHNE CXEMbI 3aMELLEHNS OTHOCUTENBHO
pacueTHon Toukn K3, onpeaensemoe npu yactote 20 Iy;
Im ZGK(ZO) nRe ZGK(ZO) — COOTBETCTBEHHO MHUMas U JeNCTBUTENbHAs COCTaBMsOLWLMe 3TOro ConpoTusne-
HUSI.

Z

Lok T

MpumeyaHune—Tlpyn onpeaeneHnn 3KBUBANEHTHOW NOCTOSHHON BPEMEHUN T, o« MO NOOON M3 3TUX opmyn
CUHXPOHHbIE N aCUHXPOHHbIE MaLLUWHbI AOJTKHbI ObITb YYTEeHbl MHOYKTUBHbIM COMPOTUBNEHNEM O6paTHOl7I nocnenoBarternb-
HOCTU U aKTUBHbIM CONPOTUBIIEHNEM 0OMOTKM cTaTtopa.

6.1.5 B Texcny4asix, korga ucxogHas pacyeTHas cxema UMeeT NPOn3BOSbHbIN BUA, HO ANSi BCEX reHepa-
TOPOB N CUHXPOHHBIX KOMNeHcaTopos K3 sAensetcs ynaneHHbim (6.1.3, nepeuncnenue a), uuterpan Ixoyna B,
AZ.c, cnegyeT onpeaensaTth No opmyne

_ 2tOTKﬂ

T
BK = BK.n +B 1r|2. C tOTKJ’] + 7—a. 3K 1-e a. 3 , (42)

ka

rae I, . — AeucTByloLLee 3HaYeHne NepUoaMYEcKor cocTaensoLien Toka K3 0T 3KBUBANEHTHOTO UCTOYHN-
Ka aHeprum (cuctemsl), A.

Y 3nak «—», pacnonoxeHHbI nog ob6o3HayeHnem (Z), o3HavyaeT KOMMIEKCHY BENWYMHY (34eck 1 ganee).
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B aTom cnyuae TepMuiecku SKkBUBANEHTHBIN TOK K3 Loy o, A, paBeH

_ 2torkn

.
14 2% 1_¢g Taac| (43)
tOTKJ'I

I

Tep. K ~

I

n.c

Mpu t > 3T,

o a.0x VHTErpan [xoyns aonycTumo onpeaensiTs no coopmyne

_72
BK - In. C(tOTKJ'l + 7—a. SK)’ (44)
a TepMUYeCKn aKkBuBarneHTHbIN Tok K3 no popmyne
14 Ta ok (45)

L

Tep.ak ~

I

n.c

tOTKJ'I

6.1.6 B Tex cnyyasx, Korga ucxogHas pacqyeTHasi cxema COAEPXKUT OOUNH UITN HECKONBbKO OOHOTUMHbIX U
OAMHAKOBO YAaneHHbIX OT pacyeTHoM ToUkn K3 reHepaTopoB (CMHXPOHHBLIX KOMMEHCATOPOB), NPUYEM pacyeT-
Hoe K3 ans Hux saisnsieTcs 6nmskum (6.1.3, nepeuncnenne 6), uuterpan xoyns, A2 . ¢, crieqyeTt onpeaensitb no
cdopmyne

_ 2torkn

T
B, = 1§0r §K. rtorkn + Ta.r | 1-€ 27 |}, (46)

rae I,o — HavanbHoe AencTBylollee 3Ha4YeHVe Nepuoanyeckon coctasnstoLer Toka K3 ot reHepaTopa
(reHepaToOpOB, CUHXPOHHBLIX KOMMEHCATOPOB), A;
B, ") — oTHocuTenbHbIi MHTerpan [Jxoyns:
torkn
| It
=0 _ (47)

K. T 2
tnOrtomn

rae I, — AeuncTBylollee 3HaYeHMe NepmoanYeckomn cocTasnsioLler Toka K3 oTreHepartopa (reHepaTopos,
CVMHXPOHHbIX KOMMNEHCATOPOB) B NPOM3BOSIbHbI MOMEHT BPEMEHU, A;
— MOCTOSIHHAs BPEMEHW 3aTyxaHus anepuvoguyeckon cocTtasnstollen Toka K3 oT reHepatopa
(reHepaTopoB, CUHXPOHHbIX KOMMNEHCATOPOB), C.
3HaueHus OTHOCUTENbHOTO UHTerpana [hxoyns B, ., yunTbiBaloWero BmMsaHUE USMEHEHNS BO BPEMEHM
aMnnuTyabl NepMOAMYECKON cocTaBnstoLen Toka K3, npy pasHbix cuctemax Bo30yxaeHns reHepaTopoB 1 pas-
HbIX YAANEeHHOCTAX pacyeTHon ToukM K3 OT reHepaTopoB, T. €. pa3HbiX OTHOLLEHUAX AEACTBYOLLErO 3HAYEHUSA
nepmoan4ecKkon CoCTaBnsoLLEN TOKa reHepaTopa B HavanbHbI MOMEHT K3 K HOMUHANbHOMY TOKY MaLLUUHbI
MoryT ObITb onpeAeneHbl Mo KPUBbLIM Ha pucyHkax 9—11.
Mpu paccmaTpuBaeMOl MCXOOHOM pacHeTHON CXeMe TEPMMUYECKM IKBUBANEHTHbIN Tok K3, A, cnegyet
onpeaensTb no opmyne

T

a.r

_ 2tOTKJ'I

T
1) a.r _ Tar
Or ?K.r +t 1 : (48)

OTKN

I

Tep.aKk —

1

n

Mpnt

orkn > 3 T r MHTErPan [xoynsa oonyctuMo onpeaenaTts no dopmyne

By~ 12 (By.rtorkn + Ta.r ) (49)

nor
a TePMUYECKUN 3KBUBANEHTHLIN Tok K3 no dopmyne
Ta.r (50)

Tep. aK nory [ t
oTKnN

1 .
) 3nak «+», PACMONOXEHHbIN Nog 06o3HaveHnem (B), o3HauaeT, YTo AaHHas BENMYMHA BblpaXkeHa B OTHOCUTESb-
*
HbIX eanHuLax (3geck u ganee).
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PucyHok 9 — Kpusble ans onpefe-
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PucyHok 10 — KpuBble ans onpe-

AeneHusi By . OT CUHXPOHHbIX reHe-

paTopoB C TUPUCTOPHOWN CUCTEMOW
CcaMoBO36YyxaeHus
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PucyHok 11 — Kpusble ans onpe-

AeneHns B, - OT CUHXPOHHbIX reHe-

paTopoB ¢ anoaHon GecleTo4YHom
CUCTEMOW CaMOBO30YXaEeHNS

6.1.7 B Tex cniyyasx, KOrga UCxofHas pacyeTHasd cxema COAEPXKUT pasfnnyHble UCTOYHUKK 3Heprum, a
pacyeTHoe K3 nenut cxemy Ha [iBe He3aBMCUMbIE HaCTW, OAHA 13 KOTOPbIX COAEPXKUT UCTOUHMKM SHEPruu, And
KoTopbix K3 ABnseTca yaaneHHbIM, a Apyras — OAWH UM HECKONbKO reHepaTopoB (CUHXPOHHbIX KOMMNEHcaTO-
pOB), HAXOOALLMNXCS B OOUHAKOBbIX YCNOBUSIX OTHOCUTENBbHO TOUKM K3 1 cBA3aHHbIX C Toukon K3 no paguanbsHom
CXeMe, NpuYem AN 3TOM MaLUMHbI UKW rpynnbl MawunH pacyeTHoe K3 aBnsietcsa 6nmskum (6.1.3, nepedncne-
Hue 8), uHterpan [xoyns cnegyet onpenenstb no gopmMyne

BK=(]§.C+2I

nc

+ 4In.c]r|0rTa.3KTa. r

_ 2torkn

2 2 Ta. 2
IFIOFQK.F+InorgK.r)tOTKJ'l-'-]l'l.CTa.aK 1-e &% +]n0rTa.r 1-e

torkn(Ta.ak + Ta.r)

1—e Taaklar

Taok + Tar

2o

Ta.r +

(51)

rae Q — OTHOCUTErbHbIN MHTErpan oT NepUOAMYECKON COCTaBNSIOLLEN TOKa B MecTe K3, 06ycrioBreHHo-

ro AencTBMEM reHepatopa (CMHXPOHHOIro KomneHcaTopa):

tOTKJ'I

I Irltrdt
Q=

II'IOrtOTKJ']

(52)

3HaueHMst OTHOCUTESIbHOIO MHTerpana Q, - Npu pasHbIX cUcTemMax BO3BYAEeHUs reHepaTopoB U PasHbIX
yAaneHHOCTSX pacyeTHoW Toukn K3 oT reHepaTopoB MOryT GbiTb OnpeeneHbl Mo KpMBbIM Ha pucyHkax 12—14.

B Tex cnyyasx, korga 3T, . >

B, = (II'IZ c?t 21n. c IHOFQK. Pt 1

a B cnyyae, koraa to,.

2 2
nor ?K. r)tOTKﬂ + In. Cc Ta

torkn = 3 Ta a0 VHTErPan [xoyna gonycTumo onpeaensTs no opmyne

. 9K

2
+ 1 Tar|1-€

_ 2t orn

Tar + 4lhclnorTa.okTar

(53)
Ta. 3K + Ta.r

> 3T, » wHTerpan [xoyna MoxHo onpenensTts no copmyne
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PucyHok 12 — Kpusble ans onpege-
neHusa Q - OT CUHXPOHHLIX reHepa-
TOPOB C TUPUCTOPHOW HE3ABUCUMOWN
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PucyHok 13 — KpuBble ans onpe-
AeneHns Q, - OT CUHXPOHHbIX reHe-
paTopoB C TUPUCTOPHOWN CUCTEMOW

gx.r
0,9
II‘IO(HOM) =2
0.8 k \\\*\
0.7 \\\ &
\\ 5
o R
0,5
0 0,1 0,2 0,3 04 tc

PucyHok 14 — KpuBble onsi onpe-
AeneHust Q, - OT CUHXPOHHBIX reHe-
paTopoB C AMOAHON GecLieTo4YHOon

cMcTemMoin Bo3byxaeHns camoBo3byxaeHus CUCTEMOW CaMOBO30YXAeHNS
415 o 1hor Ta ok T
— (72 2 2 2 ncinor’a.sk’a.r 54
BK - (In. c?t 2[n. c II‘IOI’QK. rt ]n0r *BK. F)tOTK.l'I + ]n. c Ta. okt ]n0r Ta. et T, + T : (54)
a.ok T lar

Mpu paccmaTpuBaeMon pacyeTHON CXxeMe TEpMUYECKM IKBUBaneHTHbIN Tok K3 crnegyeT onpeaensits no
dopmyne (37), npeasapuTensHO Hanas 3HadeHne B, ¢ nomoulbio doopmynel (51) unu (53), unu (54).

6.1.8 B Tex cnyyasx, Korga ncxofgHas pacyeTHas cxema COAEPXKUT pasfnnyHble UCTOYHWUKM 3Heprum, a
pacyeTHas Touka K3 genut cxeMy Ha iBe He3aBUCUMbIE HYacTu, OAHa U3 KOTOPbIX COOEPXUT UCTOYHWUKM SHEP-
rMun, Ans KOTopbix pacyeTHoe K3 ABnseTcs yaaneHHbIM, a apyrasa — rpynny oAHOTUMHbLIX 3NeKTpoaBuraTenen,
ans koTopbix pacyeTHoe K3 siBnsieTca 6numskmm (6.3.1, nepevncnexue ), uHterpan [)xoyns cnegyeT onpege-
NSITb NO METOOUKE, U3MNOXEHHOM B 6.1.7, T. €. c ucnonb3oBaHnem dopmyn (51), (53) unm (54), B KOTOpble BMECTO
Inor Tap BVt Qg r CedyeT NoAcTaBnsiTb COOTBETCTBEHHO HayanbHOEe 3HaYeHWe nepuoauyeckoin cocTas-
nawowen Toka K3 ot akBMBaneHTHoOro gsurartens ]nO;p NMOCTOSAHHYIO BPEMEHWU 3aTyxaHWs anepuoanyeckon
cocTaBnisitoLer ero Toka T, ; M 3HaueHNs byHKUNiA B, 1 Q,  ANsi 9KBUBANEHTHOrO dnekTpoasuraTens. 3Have-
HUA 3TUX PYHKLUIA NS CUHXPOHHbBIX 3NEKTpoABUraTenen MoryT ObiTe onpeAeneHbl No KPMBbIM Ha PUCYHKax 15
1 16, a ANa aCMHXPOHHbIX 3NeKTpoaABUraTenen — no KpMBbIM Ha pucyHkax 17 n 18.

EK.,E[
0.9 \ ; > Qe | !
nOa(Hom) — ]I'IO,CI,(HOM) =2
0.8 L * // 0o ]
’ T — ’ \
0,7 0,8 X 3
3
\ 4
0,6 \ 4 0.7 ‘\ 5_
05 §\ \\ 6
’ Q 5 O 6 =
0.4 E\ 6 ’ ——
~\7 0’5
0.3 r/??sr’:\j

0 01 02 03 04 tc

0 01 02 03 04 tc

PucyHok 16 — Kpusble ans onpeaenenus Q , ot

PucyHok 15 — KpuBble ans onpepeneHus B“J OT CWH-
* CVMHXPOHHOTO 3neKTpoABuraTens

XPOHHOrIO aneKkTpoasuraTens
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PucyHok 17 — KpuBble ans onpegeneHus *BK.,CL OT aCuH- PucyHok 18 — KpuBble onsi onpeaenexus QK.A OT acuH-
XPOHHOTrO 3neKTpoaBUraTens XPOHHOrO 3neKkTpoaBuraTens

Tepmunueckn akBuBaneHTHbIM Tok K3 cnegyeT onpegendats no opmyne (37).

6.2 MpoBepka 3NeKTPMYECKUX annapaToB Ha TEPMUYECKYIO CTOMKOCTb NPU KOPOTKOM 3aMblKaHUM

6.2.1 Tepmu4yeckasi CTOMKOCTb SMEKTPUYECKNX annapaToB Npu CKBO3HbIX K3 xapakTtepuayeTtca Ux Hop-
MMWPOBaHHBIM TOKOM TEPMUYECKOW CTOMKOCTM ITep.HopM B aMmnepax 1 4onycTMMbIM BpEMEHEM BO34ENCTBUSA 3TO-
ro TOKa trg yopm B CEKYHAAX (FTOCT 687).

6.2.2 PacueTHOEe Bblpa)eHune, KOTopoe crnegyeT UCNOoMb30BaTh NPY NPOBEPKE KOMMYTALIMOHHbIX anna-
paToOB Ha TEPMUYECKYH0 CTOMKOCTb, 3aBUCUT OT pacdeTHON npogormkuTensHocTu K3.

B Tex cnyyasx, koraa pacyeTHas npoaoimkKUTensHocTb K3 ¢, B cekyHaax pasHa unv 6onblue JonycTu-
MOro BpEMEHW BO34ENCTBUS HOPMUPOBAHHOMO TOKA TEPMUYECKON CTONKOCTU trep.nopm B CEKYHAAX, ANsi npoBep-
KN KOMMYTaLMOHHbIX annapaToB cregyeT UCnonb3oBaTh BblpaXeHne

B.< 12 t (55)

Tep.HopM ‘Tep. HopM®

B crny4yae Xxe, Korga pac4yetHad npoaosKNUTesibHOCTb K3 meHbLe OOonyctTumMoro BpemMeHu BO34ENCTBUS
HOPMMUPOBAHHOIO TOKa TepMVI'-IeCKOVI CTONKOCTN, ycnosnemMm TepMVI‘-IeCKOVI CTOWKOCTM KOMMYTaLUWMOHHBIX anna-
paToB ABNAeTCA BbINOJIHEHUE COOTHOLLUEHUA

B.<1I2 t (56)

Tep. HopMm ‘oTkn

6.2.3 ,D,OI'IyCKaeTCﬂ npoBEepPKY KOMMYTaLUOHHBLIX 3NTEKTPUYHECKUX alnnapaTtoB Ha TEPMUYECKYHO CTONKOCTb
npu K3 npoBOANTb NyTEM CPaBHEHNA TEPMUNYECKN SKBUBAJTIEHTHOIO TOKa K3 cAaonyCctuMbIM TOKOM TepMMHeCKOVI
CTOWMKOCTM, y4uTbiBad Npn 3TOM COOTHOLLEHNE MeXay A0NYyCTUMbIM BpeMEHEM BO34ENCTBUS HOPMUPOBAHHOIO
TOKa TEPMUYECKON CTOUKOCTU N paCHeTHOU ['IpO,D,OJ'I)KI/ITGJ'IbHOCTbIO K3. I'IpM tOTKJ'I ZtTep.HopM NpOBEPKY KOMMYTa-
UMOHHbIX annapaTtoB Ha TepMUYECKYH0 CTOMKOCTb Npun K3 cneanyet npoBOoAnNTb, UCMOJIb3YyA COOTHOLLEHUE

[Tep. oKk S [Tep. HOPM 4/ tTep.HopM ! torkn (57)

anputy ., <t u YCIOBMEM TEePMUNYECKON CTOMKOCTV KOMMYTAaLIMOHHOIO annapara SBMsSeTCs BbINOMHeHe

Tep.Hop
COOTHOLLUEHUA

L <L (58)

Tep.aK = “Tep.HopM®
6.3 MNMpoBepka NPOBOAHMKOB Ha TEPMUYECKYIO CTOMKOCTb NMPXU KOPOTKOM 3aMblKaHUMU
6.3.1 lNpoBepka NPOBOAHMKOB Ha TEPMUYECKYHO CTOMKOCTbL Npu K3 3aknoyaeTcs B onpeaeneHum ux Tem-
nepaTtypbl HarpeBa kK MOMeHTY OTKMoYeHUs K3 v cpaBHEHUN 3TOV TemnepaTypbl C NpeaenbHO 40MYyCTUMON TEM-
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nepatypon Harpea npu K3. [MpoBoaHVK yaooBneTBOpsSieT YCNOBUIO TepPMUYECKON CTOWMKOCTWU, ecnu
TemnepaTypa Harpesa NpoBOAHMKA K MOMEHTY OTKMoYeHus K3 9, He npesbillaeT npeaensHo AoNyCTUMYIO
TemnepaTtypy HarpeBa COOTBETCTBYIOLLEro NpoBoAHMKa rnpu K3 9 T. €. €CNn BbINOSHAETCS ycnosune

9,<9

K.gon’

k.gon- (59)

6.3.2 [donyckaeTcs npoBepKy MPOBOAHMKOB HA TEPMUYECKYHO CTOMKOCTb Npu K3 NpoBOAMTL Takke NyTem
CpaBHEeHUs1 TepMUYECKM IKBUBANEHTHOW NNOTHOCTM Toka K3 JTep_3K C JONYCTUMOWN B TEYEHUE pac4eTHOM Npo-
AOMKUTENBHOCTU K3 NNOTHOCTBIO TOKA Jrgy, 1o (6.3.7). TpOBOAHMK yAOBNETBOPSIET YCIOBUIO TEPMUYECKON
CTOMKOCTM Npu K3, ecrnun BbINOMHSAETCS COOTHOLLEHNE

JTep.SK < JTep.,qon' (60)

6.3.3 OnpepneneHne TemnepaTypbl Harpeea NPOBOAHUKOB K MOMEHTY OTkrtodeHnsa K3 cnegyet npoBo-
AVTb C MCMOMNb30BaHNEM KPMBbIX 3aBUCMOCTM TEMNepaTypbl Harpesa NPOBOAHMKOB 3 OT BenuymnHbl Ag. Takue
KpvBble NMPUBELEHbI Ha pUCYHKe 19 — ANs XKeCTKUX LUKNH, kabenem u HeKOTOpPbIX MPOBOAOB M Ha PUCYHKE
20 — ans npoBoAoB Apyrnx Mapok. PacueTbl HE06X0OUMO BECTU B CrieyHoLLel NocrnefoBaTebHOCTY:

o /4 V4

L lele s | | | 7 o0 7/
V. A

200 / 7/ 3/ bz 100 /12

100

X
N\

0 4 4 2 4
0,510 1107 Ag, A“c/mm
0 110' 210" 310 a10*  s10t 9
Ag, A c/Mm
Matepuansl nposogoBs: 1 — cnnasbl AXK n AXKKIT;
2 — cnnaebl AH n AHKT1; 3 — antoMuHuin mapok A,
MaTepuansl nposogHukos: 1 — MM; 2 — MT; 3 — AM; 4 — AT; 5 — A0, AKT, AnKI v ctaneaniomuHnin mapok AC, ACKIT,
ACT; 6 — AO31T1; 7 — AO31T; 8 — CT13 ACKC, ACK, AnC, AnCKC, AnCK

PucyHok 19 — Kpusble Ansi onpenerieHus TemMnepaTypbl Harpesa PucyHok 20 — Kpueble ans onpenenexHus

LWMH, kabenew 1 NPoBOAOB U3 pas3fnn4HbIX MaTepuanos npu K3 Temneparypbl Harpesa npoBofo. npu K3

1) Ha pucyHke 19 nnum 20 BbIGpaTh KpMBYHO, COOTBETCTBYHOLLYIO MaTepuarny NpoBOAHMKA, U MO 3TON KpW.-

BOW, MICXOA5 U3 HaYarnbHOM TeMnepaTypbl NPOBOAHMKA 3,,, onpeaenuTb 3HaueHne yHKLUN Ag,,» A - c2/mm?, npu
3TON Temnepartype;

2) BcootBeTcTBUM C 6.1.5—6.1.8 onpeaenntb 3Ha4eHne nHTerpana [hxoynsa B, npu pac4eTHbIX yCrnosu-
ax K3;

3) HanTn 3HaveHne PyHKLUK ASK, COOTBETCTBYIOLLIEE KOHEYHOWN TeMnepaType Harpesa NpoBOAHMKaE 3,
no cpopmyne

Ay =Ag + D5 61)
K H SZ
roe S — nrowaab NonepeYHoro cevyeHns NPoBOAHKMKA, MM2, a Ans cTaneasntoMUHUEBbIX MPOBOAOB — MI1o-
LWaab NonepeyHoro ceyeHms antoMUMHUEBOW YacTun NPOBOAA;

4) No HavgeHHOMY 3Ha4YeHWo PYHKLMM ASK, MCnonb3ys BbIbpaHHYO KpUBYIO Ha pucyHke 19 nnu 20,
ornpeaennTb KOHEYHYI0 TemnepaTtypy Harpesa nNpPoBoAHUKa 8, U CPaBHUTL ee C NpeaesibHO AoNyCTUMON Temne-
patypoW. NpeaenbHo AonyCcTUMbIe TemnepaTypbl Harpesa NpoBoAHKKOB Npu K3 npruBeaeHbl B Tabnvue 6. Tep-
MUYecKasi CTOMKOCTb NPOBOAHMKa obecneunBaeTcs, ecnu BbinonHseTcs ycrosue (59).

22



FOCT P 52736—2007

Tabnwuuya 6—lNpegensHo AonycTMMbIE TEeMMepaTypbl HarpeBa NPOBOAHUKOB npu K3

Bupa npoBoaHukoB SK‘non, °C
LUnHbI antoMuHueBble 200
LUnHbI megHble 300
LUnHbI cTanbHble, HE MMEKLLME HENOCPEACTBEHHOIO COEANHEHUS C annapaTtamm 400
LUnHbI cTanbHble, UMEOLLME HEMOCPEeACTBEHHOE COEAMHEHNE C annapaTamm 300

Kabenu 6poHnpoBaHHble 1 HEBPOHNPOBaHHbIE C ByMaXXHOW NPONUTAHHOW N30NSLMEN Ha HanpsKeHne,
kB:

1 250
6—10 200
20—35 130
110—220 125
Kabenu n nsonnpoBaHHble NpoBoAa C MEAHBIMU U anMtOMUHUEBBLIMUN XXUINAaMU U N30NALMEN:
13 MNONMUBMHUIXIOPUAHOrO NiacTukaTa 160
pe3uHbI 160
nonuatuneHa (kabenu go 35 kB) 130
BYINKaHWU3MPOBaHHOrO (CLUMTOro) nonunatuneHa (kabenu o 35 kB) 250
MeaHble HeM3onNMpoBaHHbIE NPOBOAA NP TsKeHUsX, H/mm2:
meHee 20 250
20 n bonee 200
AnIOMUHNEBbIE HEM30MMPOBaHHbLIE NPOBOAA NPU TsKeHMsX, Himm?2:
meHee 10 200
10 n 6onee 160
AntomuH1eBas 4acTb cTaneantoMMHUEBBLIX NPOBOAOB 200
CamoHecyLme n3onmpoBaHHble NpoBoAa Ha HanpsbkeHue o 1 kB ¢ usonsaunen uns:
TEPMONACTUYHOro NONUaTUNEHa 135
BYNKaHW3MPOBAHHOIO (CLUMTOr0) NONUaTuneHa 250
lMpoBopaa ¢ 3awmTHOM 060noYkoN Ha HanpsbkeHnst 6—20 kB 250

6.3.4 BTexcnyyasx, koraa onpeaensowmm ycrosmem npu Bbibope ceveHns NpoBOOHIKA ABMSAETCH ero
TepMuyeckas CTOMKOCTb Npu K3, crieayeT onpeaenuts MUHMMarbHOe CeveHne NpoBOAHMKA MO YCIOBMIO Tep-
MWYECKOW CTONKOCTU Sigy mins MMZ, NCTIONb3Ysi BbIPaXKEHNE

S B (62)

Tep. min _ ’
9 aon ~ Ao

rae Ag, on ™ 3HaveHue byHKUMN Ag, COOTBETCTBYIOLLIEE NPEAENnbHO AONYCTUMOWN TemnepaTtype Harpesa
' nposoaHuka npu K3 (tabnuua 6);
ASH — 3HayeHue 3TON PyHKLNN, COOTBETCTBYIOLLIEE TEMMNEpaType NpoBoaHMKa Ao K3.

TepmMuyeckas CTOMKOCTb NPOBOAHMKA 06ecneumBaeTcs, ecnm nioLwaas cedeHns S, MM2, yaosneTeopsieT
HepaBeHCTBY

S2 S, min- (63)

6.3.5 B Tex cny4asx, Korga Harpy3ska npoBogHuka 4o K3 6rmaka K npogomkuTensHo 4oNyCTUMOW, MUHK-
MarbHOe CeYeHne NPoBOgHUKA, OTBeYatoLLee TpeboBaHMo TepMmnieckor ctorkocTy npu K3, cnegyet onpege-
nATb No popmyne

s _ & (64)

Tep. min — C
Tep

- 112/3m2:
rie Crep = \/ASK.gon —Ag,o, » A-c12amZ;
Ag,,, — 3HaueHue yHKLIM Ay NPU NPOAOIKUTENBHO 40MYCTUMOI TeMNepaType MPOBOAHMKA.

3HaueHnsinapameTpa Coq, ANSHKECTKUX LMK NPUBEAEHD! B Tabnuue 7, Ans kabenen — B Tabnuue 8, Ans
npoBoaoB — B Tabnuue 9.
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Tabnwuuya 7 — 3Ha4yeHns napameTpa CTep ONS KECTKNX LUWH

3uaverve C, ., A-c"2/mm2, npn HauankHoil Temnepatype, °C
Cvctema MaTepwuan npoBogH1Ka UK Mapka p
nermpoBaHusa cnnaBa
70 90 120
— Meab 170 — —
AO0O 90 81 68
Al AO1H 91 82 69
AOOM, AQ1M 92 83 70
A031T1 85 77 64
AO31T 82 74 62
. A033T1 77 71 59
Al-Mg-Si AN33T 74 67 57
ABT1 73 66 55
ABT 71 63 53
1911 71 63 53
A-Zn-Mg | 4915, 1915T 66 60 51
Al-Mg-Mn AMr5 63 57 48
o Cranb npn 8, = 400 °C 70 — —
Cranb npn 9, = 300 °C 60 — —

Tabnwuuya 8 — 3HadyeHns napameTpa CTep Ans kabenen

XapakTepucTuka kabenem 3Hauenme C g, A- c'2jmm?

Kabenu go 10 kB:
C MeHbIMU Xunamu 140
C antoMUHMEBBLIMW XMnamm 90
Kabenn 20—30 kB:
C MeaHbIMU Xunamm 105
C antoMUHMEBBIMU XMUnamm 70
Kabenu n nsonvpoBaHHble NpoBOAa C NOSMBUHUINXITOPUOHOM UM PE3NHOBOW U30Is-

umen:
C MeAHbIMU Xunamu 120
C antoMMHMEBBLIMW XMUnamm 75
Kabenu n nsonupoeaHHble NpoBOAa C NONIMBUHUNXITOPUAHOM M30NsaUMen:
C MeOHbIMM Xnnamm 103
C antoMUHMEBBLIMW XMnamm 65

Tabnunua 9— 3HayeHne napameTpa C

TEep

Ons NpoBoAoB

MaTtepwvan nposoga

Mapka npoBoaa

HarpeBa nposogos npu K3, °C

3nauenue C._, A-c'2/mm2, npu gonyctumbix Temnepatypax
Te

160 200 250

Meab M — 142 162

AntoMUHNN A, AKI, An, AnKTl 76 90 —

AnOMUHNEBLIN crinas AH, AHKI 69 81 —

AX, AXKKIM 66 77 —

AnoMUHMA-CTanb ACK, AnC, ACKC, AnCKC, 76 90 —
AnCK, AC, ACKIl
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6.3.6 B Texcny4asx, korga ons kabenen v npoBoAoB M3BECTHLI 3HAYEHWS OAHOCEKYHAHOMO TOKa TEPMU-
4€CKOW CTOMKOCTM (J0MYyCTUMOro oHOCeKyHaHoro Toka K3) I non1» UX POBEPKY HA TEPMUYECKYHO CTONKOCTb
npu K3 gonycTMmo npoBoauTb NyTeM cpaBHeHWs nHTerpana [hxoynsa B, ¢ KeaapaTom 0OQHOCEKYHAHOro ToKa
TEPMUNYECKON CTOMKOCTU. TepMmnyeckas CTOMKOCTb Kaberns unm npoBoga obecneynBaeTcs Npu BbIMOSTHEHUN
ycrnoBus

2
BK s [Tep.,qon1' (69)
3HayeHns OAHOCEKYHOHOro ToKa TePMUYECKON CTOMKOCTU And kabenen ¢ OymaxHom NponMTaHHON 130~
nauuen no FOCT 18410 npuseaeHsl B Tabnuue 10. Ecnn Harpy3ka kabenen o K3 meHbLLe NpoaomKUTENbHO
OOMyCTUMOMW, TO yKa3aHHble B Tabnuue 10 3HaYeHNst 0OHOCEKYHAHOIO TOKa TEPMUYECKO CTOMKOCTU crnegyeT
YMHOXWTb Ha COOTBETCTBYHIOLLMIA NMOMPABOYHbINA KOachduumneHT. Ero 3Ha4yeHus npuseaeHsl B Tabnuue 11.
3HayeHnsa 0QHOCEKYHAHOro ToOKa TEPMUYECKON CTOMKOCTU ANis Kabeneln ¢ nnacTMaccoBOW U3onsiumen
HanpshkeHnem o 6 kB no FOCT 16442, npuBeaeHbl B Tabnuue 12, onsi kabenewn c nsonsiumemn ua CLUMTOro nonu-
aTuneHa HanpsbkeHnem 10 kKB — B Tabnvue 13, Ana MeaHbIX 3KpaHOB 3TUX kabenen — B Tabnuue 14, ons
CaMOHECYLLMX M30STIMPOBaHHbIX MPOBOAOB HanpshxeHnem o 1 kB — B Tabnuvue 15 n ans npoBogoB € 3alUTHON
obonoykon HanpshkeHnem 6—20 kKB — B Tabnuue 16.

Tabnunya 10 — OgHoceKyHOHbIE TOKM TEPMUYECKOW CTOMKOCTM ANs Kabener ¢ 6yMaKHOW NponuTaHHON n3onsuuen

OpHOCEKYHAHBIN TOK TEPMUYECKOW CTOMKOCTU, KA, MpU HanpsikeHun kabens, kB
CeyeHue ) 6 10 20—35
TOKOMPOBOASALLEN
KUMbI, MM2
AnNOMUHNEBbIE AntomM1HUEBLIE AnNOMUHNEBbIE
MeaHble Xunbl MepaHble Xunbl MeaHble Xunbl
XKnnbl XWnbl XKnnbl
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 5,562 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

Tabnwuya 11— lNonpaBoyHble KOIMDDULMEHTLI HA OAHOCEKYHHbIE TOKU TEPMUYECKOW CTOMKOCTM ANns kabenewn c by-
MaXXHOW MPOMNUTAHHONM M30NSAUMEN, yYUTbIBAKOLME NPeABapUTENbHYIO Harpy3Kky kabenen o K3

3HayeHne nonpaBoYHOro koaduLUmMeHTa Ha OAHOCEKYHAHbIN TOK TEPMUYECKON CTOMKOCTU Npu
HomuHanbeHoe MecTo npokraak koahbuLmeHTe NpeaBapuUTeSIbHON Harpysku
HanpshkeHne
Kabens

kabens, kB
0,4 0,5 0,6 0,7 0,8 0,9 1,0
Ha Bo3gyxe 1,22 1,20 1,17 1,14 1,10 1,05 1,0

1—6
B semne 1,26 1,24 1,20 1,16 1,11 1,06 1,0
Ha Bo3gyxe 1,17 1,15 1,13 1,11 1,07 1,04 1,0
10
B 3emne 1,21 1,19 1,16 1,13 1,09 1,05 1,0
Ha Bo3gyxe 1,27 1,24 1,21 1,16 1,12 1,06 1,0
20—35

B 3emne 1,35 1,29 1,25 1,21 1,15 1,08 1,0
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Tabnunua 12 — OgHoceKyHAHbIE TOKM TEPMUYECKOM CTOMKOCTU ANa kabenew ¢ NnacTtMaccoBO U30MsLMeEn Hanpsihke-

Huem o 6 kB

OLHOCEKYHOHBIV TOK TEPMUYECKON CTOMKOCTU, KA, Ans kabenew ¢ nsonaumnen
CeyeHue . .
. | MonMBUHMNXMOPUAHbLINA NRacTukaT MonuaTtnneH CLUNTbIV NONUaTUNEH
TOKOMPOBOASILLEN
XKUMbl, MM2
AnNOMUHNEBbIE AntoMuHueBbIE AnNOMUHNEBbIE

MegaHble Xunbl MepaHbie Xunbl MegaHble Xunbl
XKnnbl Knnbl XKnnbl
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 1,81 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

Tab6nuua 13 — OaHOCeKyHOHbIE TOKM TEPMUYECKON CTOMKOCTM ANng kabenen ¢ nsonaumen n3 CLUMTOro NonMaTuneHa
HanpsbkeHnem 10 kB

CeyeHune TOKONPOBOASALLEN XKUTbl, MM

2

OpHoCeKyHOHbIV TOK TEPMUYECKOM CTOMKOCTU, KA, Ansi kabenen

C MeaHOW XUnon

C antoMUHNEBOW XXWUNon

7,15
10,0
13,6
17,2
21,5
26,5
34,3
42,9
57,2
715
90,1

114,4

Tabnwuuya 14 — OgHOCEKYHOHbIE TOKA TEPMUYECKON CTOMKOCTM MELHbIX 3KPaHOB kabernew ¢ nsonsumen n3 cLumToro
nonuaTtuneHa Hanpsxennem 10 kB

CeueHune megHoro 3KpaHa, MM

2

OpHOCEKYHAHBIN TOK TEPMUYECKOW CTONKOCTU, KA

~N 0w
—_ W
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Tabnwuuya 15— OgHoceKkyHOHbIE TOKM TEPMUYECKON CTOMKOCTM ANs CaMOHECYLLNX N30NTMPOBaHHbLIX NPOBOAOB Hanpsi-
xeHnem 0o 1 kB

OpHOCEKYHAHBIN TOK TEPMUYECKOW CTONKOCTK, KA, ANsi NPOBOAOB C U3onsAumen ns
Yuncrno n ceveHne TOKOMPOBOAALLNX U
HYNIEBOWN HECYLLEN XuI, LWT. X MM

TEepMOMNNIacTUYHOro NoNMaTneHa CLUNTOrO NOMUaTUIIEHa
1x16 +1 x25 1,0 1,5
3x16 +1 x25 1,0 1,5
3x25+1x35 1,6 2,3
3x35+1x50 2,3 3,2
3 x50+ 1x95 4,5 6,5
3x120 +1 x95 59 7,2

Tabnwuya 16 — OgHOCEKYHOHbIE TOKUM TEPMUYECKON CTOMKOCTM AN NPOBOAOB C 3aLUTHOW 060M0YKOM HanpsikeHnemM
6—20 kB

CeyeHune dasHbIX U HyNeBoro OpHocekyHOHbIV TOK CeyeHune dasHbIX U HyNeBoro OpHocekyHAOHbIV TOK
npoBoOAOB, MM2 TEPMNYECKON CTONKOCTH, KA nNpoBOAOB, MM2 TEPMNYECKON CTONKOCTH, 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 Texcny4asix, korga npoBepKy NpoOBOAHUKOB Ha TEPMUYECKYI0 CTOMKOCTL Npu K3 npoBoadaT nytem
CpaBHEHUS TEPMMUYECKN SKBMBANIEHTHOM NNOTHOCTM Toka K3 J A/MM2, c IONYCTUMOI B TeYEHUe pacyeT-

~ TEep.oK?
HOW NPOAOIMKNTENbHOCTN K3 MMOTHOCTLIO TOKa J, A/MM2, (6.3.2) cnenyeT NnpeaBapuUTenbHO onpeaenuTb
3HaAYeHUsA ITUX BENMUYMH, UCNIONb3Ya hopMynbi:

1 1 [ B,
J _ frepak _ 1 : (66)
Tep.3K S S tOTKn
J - ]Tep.,qon1 1 _ ASK. non A9H (67)
Tep-Aon S forin forkn ,

ep.non1 — J0onycTUMbI TOK ogHocekyHaHoro K3, A;
S — nnowaab NonepeyHoro CeYeHNs NPOBOAHMKA, MM2.
Tepmunyeckas CTOMKOCTb NMPOBOAHUKA obecnevnBaeTcsi, ecnm BeinomnHseTcs ycnosue (60).

ep.aon’

roe I,

6.4 lMNpoBepka cuNoBbIX Kabenen Ha HEBO3ropaeMoCTb NPU KOPOTKOM 3aMblKaHUU

6.4.1 TNpwunpoBepKe cuUNoBbIx kabernen Ha HEBO3ropaemMoCThb MPU KOPOTKUX 3aMblKaHMAX PACHETHYHO TOY-
Ky K3 crnegyeT BbibpaTh B Hayane kabensi HE3aBNCUMO OT TOrO, SIBNSAETCS NN OH OOUHOYHBIM UIN YacTbHo
KabernbHOW NMHUK, coaepKallen HECKONbKO NnapansensHO BKIKYEHHbIX kabenen. Ecnu oanHoYHbIN Kabernb
UMeEeT CTyNneH4YaToe CeYeHME No ANMHE, TO A1 KAaXO0ro y4acTka ¢ HOBbIM ceveHnem kabens Heo6xoaMMo npu-
HMMaTb CBOI pacdeTHyto Touky K3 B Hauyane aToro yyacTtka.

6.4.2 PacueTHyto npogosmkutensHocTe K3 cnegyeT npuHumate B cooTBeTCTBUM C 4.1.5.

6.4.3 [1ns npoBepku cUIOBbIX kabenen Ha HeBo3ropaemocTb Npu K3 HeobGxoammo B COOTBETCTBUM
c 4.1.516.3.3 onpeaennTb KOHEYHYI0 TeMnepaTypy Harpesa Ux Xun 9, Npu pac4eTHoW NPOAOIHKUTENBHOCTH
K3 v cpaBHUTL €€ ¢ npefernbHO AoNYyCTMMOM TeMnepaTypor HarpeBa Xun rno yCnosuto HEBO3ropaemMocTu kabe-
new 8,,;. HeBosropaemocTb kabenei obecneynBaeTcs, €Cnn BbINOMHAETCS YCoBMe

9,<9,,. (68)

MpepenbHO JonycTUMbIE TEMMepaTypbl HarpeBa Xun kabenen HanpshkeHem 6—10 kB no ycnosuto
HeBo3ropaemocTu npu K3 npuBeaeHsbl B Tabnumue 17.
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Tabnunua 17 — NpepensHo gonycTUMbIE TeMNepaTypbl Harpeea »xun kabenen HanpsbkeHnem 6—10 kB no ycnoeuio
HeBosropaemocTu npu K3

MpeaensHO OonycTmas TeMnepaTypa Harpesa

Xapaktepuctuka kabens
p P Xun kabens, °C

BpoHupoBaHHbIe Kabenu ¢ NponuTaHHOW BymakHOW M3onsumen Ha Ha-

npsbkeHne ao 6 kB 400
BpoHnpoBaHHbIe kKabenu ¢ nponMTaHHOM GymMaXHOW M3onsumnen Ha Ha-

npsixeHne 10 kB 360
HebpoHupoBaHHble kabenu ¢ nponuTaHHON BymakHOW n3onsaunen Ha Ha-

npsikeHne o 6 kB 350
HebpoHupoBaHHble kabenu ¢ NponMTaHHON GYMaXKHON U3onsumen Ha Ha-

npsbkeHue 10 kB 310
Kabenu ¢ nnactmaccoBon (MOMMBUHUNXIIOPUAHBIV MAACTUKAT) U Pe3NHO-

BOW nsonsuunen 350
Kabenu c nsonsaumnern n3 BynkaHnM3MpoBaHHOIO NONNITUNEHa 400
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Mpunoxexne A
(pexomeHayemoe)

FOCT P 52736—2007

PacueTHble BblpaxeHuUs Ana onpeaeneHus koadpduumeHta A\ (Z)

Tabnunuya A1

Homep pacuyeTHol cxembl B Tabnuue 2

PacyeTHas hopmyna ans onpeaenenus koadduumeHta A(2)

2
1 z_ z
I 2
1
2 ‘ 3_1z-1 ‘
8 2 |
2
3 z_7z2_1
I 2 6
- L — npu oTc4eTe OT onopbl A

3_1z[ ™ P

8 21/
4 1

W — npwu oTc4eTe OT onopbl B
8 2 |/
1 .
5 — BnA KpaitHero nponeta
V4 V4
0394~ -05—F%-
/ 12
1
— [On1s BTOPOro nporseta

5

2
0529 Z_ 0,52—2 —0,106
l /

22 — An4d cpegHero nponerta
zZ_ z7 1
I 12 6
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MpunoxeHue b
(pexkomeHayemoe)

MeToauka NpoBepKU TOKONPOBOAOB Ha 3M1eKTPOAMHAMMUYECKY0 CTOMKOCTb NPy NOBTOPHOM
BKITIOYEHMUM Ha KOPOTKOe 3aMblKaHue

Hanbonbluee HanpsixeHne B MaTepuare LWMH U MakcMMarbHYH Harpy3Kky Ha M30nsaTopbl NPY MOBTOPHOM BKITOYEHNM
Ha K3 cnenyeTt onpegensTs no hopMynam:

V3107712 , (B.1)
=0 ®=——05,16;
o= raw ya'
V3-10771 (6.2)
Fmax :F1max® =p— l}%ﬂ o,

raecq v Fy o — HanbornbLlee HanpsXXeHne N MakcumarnbHas Harpyska npu nepsom K3;

® — KO3(hULMEHT NPEBLILIEHUS HANPSDKEHUS 1 HAarpy3ku npu nosTopHoM K3.

KoadbduumeHT npeBbileHns © onpeaenstoT No KpMBbIM pucyHka b.1a B 3aBUCMMOCTM OT norapmdMmnyecKoro fekpe-
MeHTa 3aTyxaHus 8. Homep pacyeTHOM KpnBOW Ha pucyHke B.1a onpeaensioT, UCXOAA U3 NPOAOIKUTENBHOCTM 6ECTOKOBOW
nayssbl fg M1 4acTOTbl COGCTBEHHbIX KOsiebaHui WiHsbl fy, Ncnosb3ys pucyHok B.16. Ecrnn Touka ¢ koopauHatamm fg v f,
NEXUT B 30HE, OFPaHNYEHHON ocAMK KoopAmnHaT u KpuBol |, To koadhduumeHT © onpeaenstoT no kpusow 1 pucyHka b.1a.
Ecnu aTa Touka nexwuT B 30He, orpaHnyeHHon kpuebiMu [ 1 11, To ® onpenensioT no kpuo 2 n 1. a. Cnegyet oTMETUTD, UTO
pacyeTHble k03 PULNEHTbI © NonyYeHbl Npy Hanbonee HeGNaronpPUSATHLIX YCNOBUSX KOMMYTaLMIA, KOTOPbIE NPV NEPBOM
K3, B 6ecTokoByto nay3y v MOBTOPHOM BKMto4eHMU Ha K3 npnBoasaT k HAMbONbLUMM HanpsbkeHnsiM B MaTepuarne WuH u
Harpyskam Ha U30NnsaTopbl U Taknum o6pa3oM obecnedmBatoT OLEHKY 3NEKTPOANHAMUNYECKOW CTOMKOCTU OLLUMHOBKM.

C]
1,9x ts.m C
\ oo LI 11{ <
SN
\| DI\ N NN

N

~

1,7

1,3 N ™~
X\ N\ N
112 \ ~ 0,2 AN [~
y 1)
0904 08 12 16 20 5 0 2 4 6 8 10Ff Iy
a 6

PucyHok B.1 — Onpepenexue koath@uULMeHTa NPEBbILIEHNS HAMPSXKEHNS N Harpyskn © B 3aBUCUMOCTM OT §, tg . 1 f;
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MpunoxeHue B
(pekomeHayemoe)

MeToaguka pacyeTa rmokunx NPOBOAHUKOB Ha INeKTpoAUHaMUN4eCKyro CTOMKOCTb

Hwxe npyBoanTCS METOAMKA pacyeTa Ha 3NeKTPOANHAMUYECKY CTONKOCTb TMOKNX NPOBOAHMKOB, KOTOPbIE 3aKper-
NeHbl Ha 0OHOM YpOBHe (MO BbICOTE), MPU OTCYTCTBUM rorionea v BEeTpoBOW Harpy3ku. [Mpu onpegeneHmn cmeLLeHnii pac-
YETHOW MOZErbI0 NPOBOAHMKA B MPONETE CMYXMT abCOMTHO XECTKUNA CTEPXKEHb, KOTOPLIN LUAPHUPHO 3aKpernseH Ha
ornopax, a ero 0Cb o4epyeHa no LernHomn NnNHUK.

3a pacyeTHoe npuHUMatoT AByxdasHoe K3. BrinsHue rupnsHg y4nTbiBatOT YBENMYEHUEM NMOTOHHON CUMbI TAXKECTU
NPOBOAHMKA.

Mpu npoBepke rmMbKnx NPOBOAHMKOB Ha 3MEKTPOAUHAMMYECKYH CTOMKOCTb Npu K3 HeobxoaMMocCTb pacyeTa cMellie-
HMS NPOBOAHMKOB, Y KOTOPbIX NPOBEC NPEBbILLIAET NOMOBUHY PacCToOAHMA Mexay dasamu, yCTaHaBNUBaT 3HaYEHNEM
napamertpa p, kA2 - c/H, onpeaensiemoro no hopmyrne

p— M50 lorn (B8-1)
aq
roe A — 6e3pa3mepHblit KO3MMULNEHT, yHUTbIBAOLLMI BIIUSIHUE anepuoan4eckon CoCTaBNSAoLLEN 3neKTpoguHaMmyec-
Ko cunebl. [locneaHuit onpeaensoT No KpMBON, NpuBegeHHOW Ha pucyHke B.1;

[n(g) — HavanbHoe JeNCTBYyILLEee 3HaYeHVEe NepUoaNYECcKon cocTaBnaLeln Toka aByxdasHoro K3, KA,

orkn — PacyeTHas npogonxuTenibHoctb K3, c;
a— paccrosHue mexay dasamu, m;
Q — MNOTOoHHasA cuna TAHKECTM nposoaa, Him.

A
2,8 \
\\
2,4

2,2 A\
2,0 \

1,8 \\
N
1,6 -
1,4
[ ——

1,2
1,0

0 05 10 15 20 25 30 35 40 45

tOTKJ'I/Ta

PucyHok B.1 — 3aBucumocTb koadpuumenTa A ot tor /T,

B cnyyae, korga BbINONHAETCS COOTHOLeHue p <0,4 KA2 . c/H, pacyeT CMeLLEeHNs NPOBOAHNKOB MOXHO He MpOoBO-
OUTb, TaK Kak ONacHOCTU UX Ype3MepHOro conmxeHnsi HeT. B NpoTMBHOM cnydae pacyeT cMeLLeHMs NPOBOAAT B Crieayto-
Lern nocneanoBaTenbHOCTU:

1) OnpepgenstoT npeaenbHO AONYCTUMYHO NpoAaormkuTensHocTb K3, ¢
(B.2)

tnpe,q =

rae M = m_ [ — macca NnpoBoAHWKa NponeTa, Kr;
| — OnvHa nponerta, Mm;
g — YCKOpEHME CUMbI TSXKECTH, m/c2;
Wy = \/gT— YyacToTa Marblx COGCTBEHHbIX KornebaHuii pacHeTHOro MasiTHuka, 1/c, npudem L = 2f/3, m;
f— nposec npoBoaa B cepefuHe nponeTa, m;
Fp(azc)q — pacyeTHas aneKkTpoanHamudeckas cuna npu asyxdasHom K3, H.
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MocnegHo BeIYUCTAT MO hopmyre

Fpacq =FRh= A=Ky A,
4na a
6 4.4-.10-7.400
rae k, = pupo10 _ 1-47x-107" 10 _01L“
4n 4n M
Féz) — MOCTOsIHHAsA COCTaBMNAOLLAs ANEKTPOANHAMUYECKOWN HAarpy3k/M Ha NPOBOAHUK B NponeTe npu AByxdasHoM K3, H;
U — OTHOCWUTENbHAas MarHUTHasa NPOHMLAEMOCTb BO3AYLLIHOW cpeabl (ans Bo3gyxa u = 1);
g — MarHuTHas NpoHULIAEMOCTb BakKyyma, MH/M.
2) Mpnty ., < tnpen ropn3oHTanbHoOe CMeLLeHne NpoBoaHuka npu K3, m, BbiuMcnaoT no opmyne
2 64
123}1“0\/77“(‘/71( )) 10°¢, OTKM —k \/77“(‘/7 no ) tOTKJ'I (B'4)
aq
6 ~7 406
rae ky = 1,23 HP0107 _ g og 1Am 107107 _ g qo5TH
4r 47 M

B Ccny4ae, Korga Bbl4mncrieHHoe no dopmyne (B.4) 3Ha4yeHue s okasbiBaeTcs bonblue CTpenbl NnpoBeca npoBOAHNKa B
cepeaunHe nponeta, cnegyet npuHMMaThb S = f.

3) Mpu tnpe}:l, <torkn < 0,6(2n/wq) ropu3oHTanbHoe cmelleHne NposoaHMKa npu K3, M, BLIMUCTIAOT MO 0AHOW 13 hop-

Myr:
s=fsinoana Npu AW <1
MgL
AW, (B.5)
s=f npu >1,
MgL
rae o, — Yron MakcumanbHOro OTKNOHEHMS NPOBOAHMKA OT BepPTUKanu, pas, onpeaenseMbli no dopmyrne
Oax = @rcos[1 — AW, /[(MgL)]; (B.6)
E2
pam
AW =f Y 5 Torwn| T SHEprUA, HaKkonnexHas NPOBOAHMKOM Mponeta 3a Bpems K3, Ox, n onpegensemas ¢
g’ “cnonb3oBaHnemM pucyHka B.2 (3aeCb Torvn = torkn! To = loTkn®@g/2T — OTHOCUTESIbHASA

npogomkutensHocTb K3 B gonsix oT nepuoga cobCTBEHHbIX konebaHum NpoBoAHMKa B
nponete).

4) Npu tyren > 0,6(2n/wg) ropusoHTanbHoe CMeLLIeHNE NPOBOAHKKA TaKkKe BbIMUCIAOT o dpopmynam (B.5), oaHako
BXoasLLyto B popmynbl (B.5) u (B.6) sHepruto AW, , X, NpUBNMXEHHO OLIEHNBAKT NO 0HON M3 (hOpMYn:

a+2L a+2L

AW, =05R2 aln= ==, ecru 05RZ,aln "= > MgL;
»  at2l (B.7)
AW, = Mgh, ecnn 05F2),aln "= < MgL,
a

roe h — BbiCcOTa nogbema NpoBOAHMKA Haf, ero nonoxeHnem fo K3, M, KoTopyto onpeaensitoT C UCNonb30BaHUEM PUCYH-
ka B.3.

5) OnpepensloT MakcMmansHoe conuikeHne NPOBOAHUKOB (MMHUMAIbHOE pacCcTosHME MexXAy NPOBOSHMKaMMN) MO
dopmyne

amn=a—2(s+ rp)’ (B.8)

roe s — HavieHHoe MakcuManbHOe ropuM3oHTarnbHOe CMeLLeHe NPOBOAHMKA B cepeauHe nponeTa oT paBHOBECHOIO

MONOXeHWs, a ANs pacLuenneHHbIX a3 — 3T0 ropU3oHTanbHOE CMeLLeHEe OCU PacYeTHOro OANHOYHOIO Npo-

BOAHMKA C MOMNEePeYHbIM Ce4YeHeM, paBHbIM CyMMe CEeYeHU BCeX MPOBOAHMKOB dhasbl, B cepeanHe nponeTa;

r,— Paguyc pacluennenms gassl, M.
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PucyHok B.2 — 3asucumocts AW, /(MgL) OT 0OTHOCUTENbHOM NPOAOMKMTENBHOCTM ABYXdasHoro K3
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PucyHok B.3 — Xapaktepuctukm h /a = f(L/a) npn asyxdasHom K3

MakcumanbHoe TaxXeH1e B NPOBOAHMKE F .. » CriefyeT onpefenaThb, nonaras, YTo 3Heprusl, HakoneHHas NpoBosa-
HUKoM Bo BpeMsi K3, TpaHchopMupyeTcs B NOTEHLMANbHY0 SHEPTUI0 fiedhopMaLnm pacTsKeHUs Npy nageHnm NnpoBoaHMKa
nocre otknoyeHns K3, nogHATOro anekTpognHamMn4eckuMm cunaMm Hag UCXOL4HbIM paBHOBECHLIM MornoxeHueM. MNpu
3TOM 3Ha4eHue F, [k, coctaBnsieT

max f’
2 B.9
Fa £ = (AW + W(o)) -~ (B.9)
hp
1 Foyhp
roe Wy = - ———— — noTeHuunarnbHas aHeprus oechopMaummy NpoBOAHUKA B NporeTe Npu TSXKEHUU, PaBHOM TSKEHUIO B
2 ES HeMm go K3, [x;
2
mglip .
Foy = o TshkeHue (NpoaonbHasa cvuna) B npoBogHuke oo K3, H;
m — MOroHHasi Macca NPOBOAHUKA, KT;

E — Mopynb ynpyroctv MaTepuana npoBoaHuka, H/m?;
S — nnowaab NonepeyHoro ceveHusi NPOBOAHUKA, M2;

Alnp — YyAnNnHeHne NpoBoAHMKa B nponeTe npn ycunum B Hem, paBHOM F,

np

M:
max f Vb
— [ANMHa NPOBOAHMKA B NPOneTe, M, KOTOPYIO AOMYyCKaeTcs NpUHMMAaTh paBHONM AnvHe nponeTa /.

Mpw BbINONHEHUM yenoBus ¢ < t .. 3HauyeHne AW, nonyckaeTcs onpeaensTs No NpubnmxeHHo dopmyne

OTKN npen
(Fp(azc)q tOTKJ'I )2 (B'1 O)

AW, =
K 2M

A

Mpv OTCYTCTBUM XapaKTEPUCTUKMN XXECTKOCTM NpoBoda A/ = f(F) npubnmxeHHoe 3HayeHne MakCMMarnbHO BO3MOXHO-
ro TSKeHWs1 B NPOBOAHMKE AonycKaeTcs onpeaensts no gopmMyne

AW, B.11
Fnax f =+ 2ES l"+F(20), (8.11)

roe ES — »ecCTKOCTb MOMNepeyvyHoro cedeHns Nnposoaa npu pactskeHuu, H;
E — Mogynb ynpyrocTv MaTepuana npoBoaHuka, H/m?;
S — nnowasb NoNepeyHoro CeYeHust NPOBOAHMKE, M2.

Mopgynb ynpyroctu maTepuarnoB MpPOBOAHMKA, MOMyYEHHOro CKpyYMBaHMEM MPOBONIOK, CriedyeT CHWXKaTb
(BOBOE-BTPOE) MO CPABHEHMIO C MOZYNEM YNPYrocTu Matepuana oTAenbHbIX MPOBOJIOK.

3HaueHne HKHEero npeaena MakCUMarnbHOro TSKEeHUs B NpoBoAHuKe F ., B Cryyae, Koraa NpoBOAHMK nocre
oTkIoveHusi K3 (Npy 0THOCMTENbHO ManoM Toke) NaBHO BO3BPaLLAeTCsl B UCXOAHOE MONoXKeHWe, COBEpLLAs 3aTeM 3aTy-
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xarowme (M3-3a aspoaAnNHaMNYECKOro ConpoTUBNEHUs atMmocdepsl) konebaHus, BbibnpaeTcst HAaMboNbLINM N3 ABYX 3HaYe-
HUN CUNbl TAXEHUS F,, BbIYUCIAEMBIX MO dhopmynam:

(B.12)

npu 3TOM TPaAEKTOPWS OBWKEHUS LEeHTPa Macc NpoBoAHMKa 6nm3ka K OKPY>KHOCTH.

BrivsaHue rupnsHg n3onsatopoB M OTBETBIIEHUIA C TMOKON OLUMHOBKOW MPUBIIMKEHHO YYMTBLIBAETCSA YBENMYEHNEM
MOrOHHOW CUIbI TAXXECTU M CTPENbl NPOBECa MPOBOLHMKOB MyTEM 3aMeHbI B NPMBEAEHHbIX BbiLLe hOopMyiax Macchl MpoBoa-
Huka M” npyBegeHHOW Maccon an = My + M, vi cTpenbl nposeca f «NpuBeAeHHON» CTPENon nposeca fI1p =f+[cos B,
rae y — koadhuumeHT npuseaeHns maccel (Tabnuua B.1); M, — macca 0TBo0B B NponeTe; [ — AnuHa rupnsHabl n3o-
NSATOPOB; B — Yros OTKIIOHEHUSI HATSKHbBIX TMPNSAHA OT BepTukanu Ao K3, pag.

Tabnwuuya B.1— KoaddurumneHT npuBeaeHns Macchl y Npy pas3nmyHbIX OTHOLLEHUSAX MpOBeca rMpnsaHAbl K cTpene npo-
Beca npoBoAHwuKa f/f n maccel rMpnsaHAabl K Macce nposoaHuka B nponete M /M

3HaueHue koaduLmeHTa NPUBEAEHUS Macchl y Npy pasnuyHbix M/M

fIf

’ 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

MpumeyaHune— M — macca rmpnsaHi (CyMMapHas Macca [ABYX HaTSXHbLIX TMPRSHA Y ABYX OMop NpoBsop-
HWKOB B NPOeTe UM Macca OAHOM MMPNsAHAbLI, ECAN Ha Onopax MMpsaHAbl nogBecHble); M — Macca NpoBoAHWUKA B MPO-
nere; f. — npoBec rmpnsaHa; f— cTpena nposeca NPOBOAHMKA.
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MpunoxeHue I
(pexomeHayemoe)

Mpumepbl pacyeTa 3N1EKTPOOUHAMUYECKON CTOMKOCTYU LUMHHbIX KOHCTPYKLUMA

Mpumep 1

MpoBepUTb 3NEKTPOAUHAMUYECKYH CTONKOCTL TPEX(a3HOM LUMHHOM KOHCTPYKLMK, U30STOPbLI KOTOPOW o6nagatoT
BbICOKOW >X€CTKOCTbIO, NPU AeNCTBUM yaapHOro Toka K3 iy3‘[1 = 155 KA.

LLIMHbI NpSIMOYronbHOTO ceveHust (60 x 6) MM2 BbINOMHEHbI M3 antoMUHMEBOTo cnnaea Mapku A[131T1, pacnonoxeHsi
ropu3oHTanbHO B OOHOWM MIOCKOCTU, MMEIOT 4YeTblpe nporeTta u napameTpbl: [/ =1,2 m; a = 0,6 m; m = 0,972 kr/m;
E=7-10"Ma; 6., = 137 MMa.

CornacHo Tabnuue 4

, =bh®> _0006-006° (1)

== 108108 m%;

yo12 12
2 -0,06° r2
w, =20 00060067 56 4063, (r2)

6 6

YacTtoTa cobCcTBEHHbIX KonebaHum
2 2 10 10-8
=i 2\/51/: 473 2\/7 10'°-108-10° 0o 3
2l m  2.314-12 0972

rae ry = 4,73 coOTBETCTBYET pacyeTHo cxeme 5 (Tabnuua 2).
2 [na gaHHOM LUMHHOW KOHCTPYKUuunm = 1,1 (pucyHok 5); an = 1,0 (pucyHok 1); Kpacn =1,
ua 2).
MakcmmanbHas cuna, AercTBYIoLas Ha LWMHHY0 KOHCTPYKLMIO, cocTaBnsieT

0(Ttabnuua1); A = 12 (tabnu-

3107 3-1077.12.155%.10%.10-10
Rl 3107 1042 KpKoacn = E 06 = 8322 H, (r4)
npuv 3TOM MakcuMarbHOe HanpshkeHvue B MaTepuane WwuH, onpegensiemoe no copmyne (18), paBHo
(3) . r.5
Omax = Fna! | __8322:12 -1,1=254,3 MMNA. (-5)

W ' 12.36.10°

Mockonbky o, = 254,3 MlMa > Opon = 137 MlMa, TO WWHbI He YAOBNETBOPSIOT YCNOBUIO 3MEKTPOAUHAMUYECKON
CTOMKOCTU. [1NS CHMKEHMSA MakcUMarbHOro HanpsiKeHus B MaTepuarne LWUH HE06X04MMO YMEHbLUNTL ANUHY nporneTa. Hau-
6onbluas gonyctumas AnvHa nporneTa npu Opon = 137,2 MIa paBHa

r.6
bon=1 2200 _ 2 [ 137 _ g g5, (r-6)
Omax 2543

Mpumem gnuHy nponeta paeHow 0,8 M; B aTom cniyyae f; = 491 'y; n = 1,0; Fn(%))( =5548 H n o, = 102,7 Mla,
4TO MeHbLUe o, = 137 Mla.

Mcxons ns makcumanbHOM Harpy3ku, AEUCTBYHOLEN Ha N30MSTop, ang; = 5548 H npuHnmaem K ycTaHOBKe N30MSITO-
pbl Tuna NOP-10-16,00 YXN3. nsa Hux cornacHo cpopmyne (5) gonyctMMasi Harpyska coctaBnsiet F,qon = 0,6FIoasp =
=0,6-16000 = 9600 H. BbibpaHHble M30MNSTOPLI YOOBMNETBOPSOT YCIOBUIO 3NEKTPOANHAMMUYECKOW CTONKOCTU

- 3) =
Fron = 9600 H > F{3) = 5548 H. (r.7)

Takum o6pa3om, Npy yMeHbLUEHWM ANWHbI NponeTa 4o 0,8 M LUMHHAsA KOHCTPYKUUSl OTBEYaeT TpeboBaHNSIM 3NeKTpo-
OMHaAMUNYECKOM CTOMKOCTW.

Mpumep 2
MpoBepuTb aNeKTPOANHAMMNYECKYIO CTOMKOCTb TpeXdasHON LUMHHOWM KOHCTPYKLUN B Lieny reHepaTopa, LWWHbI KOTO-
o +(3) =
POV COCTOAT 13 ABYX 3IEMEHTOB KOPbITOOOpa3Horo npoduns, npu %) =120 KA.
AnioMuHMeBble LWnHbI Mapkn A]0 cedeHneMm 2 x 3435 MM2 pacnonoXeHbl B rOPU30HTaNbHOM MAIOCKOCTU U UMeIoT

cneaywowme napameTpbl: /=2 m; a = 0,75 m; my, = 9,27 kr/m; E=7-10"° Na; 6. =41 MNa; a,,=0,2 m; lan =1 wm;
Jon =254 -108 m*; U= 4220108 m*; W, = 40108 m3; W=422.10 m3.

on
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YacToTbl cOBCTBEHHbBIX KONebaHWi WKHbI U 3NeMeHTa LMHbBI B COOTBETCTBUK C dhopmynamu (22) u (25) paBHbl:

2 2 1010 . 10-8 (r.8)
= [EJ _ 4713 i 7:10°-4220-107 _pop o
2n2\V'm 23142 2.927
2 2 .1010.254.1078 (r.9)
=t [EL_ 413 2\/7 101.254-10° _ o0y
2TE131'I msn 23,141 9,27

Ana naHHOM WWHHORM KoHCTpyKumMn n = 1,0 un, = 1,0 (pncyHoK 5); an =1,0(5.1.1); Kp
(Tabnuua 2).
MakcumansHasa cuna, o6ycnoBrneHHas B3aMMOAENCTBMEM TOKOB pasHbiX a3, paBHa

=1,0(tabnmua 1); A =12

acn

3.1077 . 3.1077.2.120%.10%.10.10 (r.10)
Rk =—fa 12 Y’ KepKoaon = V3 07 = 6651 H.

Mpv 3TOM MakcMMarnbHble HanpPsXkKeHUst B MaTepuarne LWyH, 06ycrnoBneHHble COOTBETCTBEHHO B3avMOAENCTBMEM
TOKOB pasHbIX has, onpeaensiemoe no coopmyrne (18), M TOKOB OTAEMbHbBIX 3NIEMEHTOB NPOBOAHMKA OfHON a3kl onpeae-
nsiemoe no cdopmyne (24), paBHbI:

(3) . r11
Fnasl 66512 _10=263 MNA, (r11)
AW T 12.422.10°

Op max =

Oan. max =

2-10‘7l§n_K¢(iyﬂ]2 2107210 {120.103
YTV an

2
= 5 1,0 = 7,5 MMa. (r12)
AagWon n 12-0,2-40-10" 2

CymmapHoe HanpsaXeHne B Matepuane LnHbl

=263 +7,5=10,13 MMa. (r.13)

Smax = chmax + Oan. max

LLnHbI y0BNETBOPSIOT YCIOBMIO 3MEKTPOAUHAMNYECKOW CTOMKOCTU, Tak kak 6., = 41 Mlla, 4To Gonblue o, =
=10,13 MNa.

Mcxoasa na makcmmarnbHOW Harpy3ku, 4ENCTBYOLEN Ha N30NATop, Fn(qg))( = 6651 H, npuHnmaem Kk ycTaHOBKe U30NATO-
pbl Tvna M0O-10-20,00 Y3.

Onsa atux usonsatopos F ... = 20000 H, Bbicota h = 0,134 M. U3onsaTop MMeeT BHyTpeHHee KpenrneHne apMaTypbl,
noatomy ans Hero H=h + a, /2 = 0,134 + 0,2/2 = 0,234 m.

CornacHo cdopwmyne (8) gonyctMmas Harpyska Ha U3onsaTop npuv usrnbe paBHa

F NF__., h/H=0,6-20000-0,134/0,234 = 6871,8 H. (r.14)

mon.mar pasp
Bbl6paHHbIe N301ATOPbI YAOBIETBOPAKT YCI1OBUKO SJ'IeKTpO,CI,VIHaMVILIeCKOVI CTOMKOCTU

- 3) =
Fron = 6871,8 H>FR{3) = 6651 H. (r.15)
Taknm o6pasom, LUMHHAs KOHCTPYKLMS B LLeNoM oTBedaeT TpeboBaHMAM 3NeKTpoaMHaMUYECKON CTOMKOCTH.

Mpumep 3
[MpoBepuTb 3NEKTPOANHAMUYECKYH CTOMKOCTb LUMHHOWM KOHCTPYKLIMM HAPY>XHOW SMNEKTPOYCTAHOBKM HaNpsXKeHNneMm

110 kB npu i{y) = 50 KA.

TpybuaTble WKHbI KBaapaTHOro CevYeHus BbiNOMHEHbI U3 antoMuHneBoro cnnasa A31T 1 pacnonoxeHsl B OAHOW
nnockocTu. LvpuHa wnHbl H = 125 MM, WnpuHa okHa wuHbl h = 109 MM, noroHHas macca m = 8,96 kr/m. invHa nponeTta
/ = 5 m, paccTosiHe mexay hasamu a = 1 M. [JonycTumoe HanpsikeHne B MaTepuane LWyHbl Spon = 89 MIMa, moaynb ynpy-
roctn E = 7-10"% Na. UNsonartopsl Tuna MOC-110-600 (pucyHok 36) umetoT Fpasp = 6 kH, BbicoTy H,,, = 1100 MM, paccTos-
HMe OT LieHTpa rofoBKu A0 LieHTpa Macc WnHbl 80 MM, BbICOTY apmaTypbl HxHero dnaHua 100 mm, cnegoBaTensHo Ans
HMX 3HaveHns H n h cornacHo pucyHky 36 pasHbl: h = 1100 — 100 = 1000 mm; H = 1100 — 100 + 80 = 1080 mm. XKecT-
kocTb usonatopa C,, = 1100 kH/m, a 4yactoTa coGCTBEHHbIX Konebanun £, = 28 'y,

CornacHo Tabnuue 4 MOMEHT UHEePLMN 1 MOMEHT CONPOTMBIEHWS LUMHbI PaBHBbI:

H* —n*  0125% —0,109*
12 12

(r.16)

J= =8582-1078 m?,

4 _ 4 4 4 r17
woH=ht 0125 —0100' o6 g (r.17)
6H 60125
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Honyctumas Harpyska Ha U3onsaTop cornacHo gopmyne (8) pasHa
Fpon =0,6-6000-1000/1080 = 3333 H. (r.18)

3HaYeHUsI XXECTKOCTU 1 HaCTOTbI KornebGaHuiA onopbl 4ONYCTUMO NPUHSATL PaBHLIMU KECTKOCTM U YacToTe KonebaHui
M30NATOPOB, TaK Kak U30MATOPbl LUMHHON KOHCTPYKLUMW YCTAHOBMEHbI HA BECbMa XeCTKOM OCHOBaHUW.
MprBeneHHas macca B cooTBeTCTBUM C bopMmynon (31) paBHa

103 r.19
M = Con____1100-10 = 35,57 kr. ( )

@nfn)?  (2-314-28)

Heobxoaumble ans onpeaeneHus napaMmeTpa OCHOBHOM YacToThl coBCTBEHHbIX KoNnebaHui LWKHbI 3HaYeHUs Benu-
YUH paBHbI:

Conl® _ 1100-10°.5%  _ 999: (r.20)
EJ 7.10'°.8582.1078 ’

M: 3557 _ 0,795. (r.21)

ml 896-5

Mo kpmBbIM pucyHKka 6 napameTp ry = 3,3, NO3TOMY
2 1019 .8582.10°8 (m.22)
- = 33 . 7-107-8582-10 _ 17.96 ML,
2-314.5 8,96

Mo kpnBoOW pucyHka 5 KoahdULMEHT AnHamu4eckon Harpy3skm n = 0,9.
MakcrmanbHble Harpy3ka Ha U305aTopbl U HAaNpPshKeHWe B MaTepuare LWWHbI B COOTBETCTBUM ¢ hopmyrnamm (2) n (18)

paBHbI:
3-1077 J3-107.5.502.10%.10-10 (r.23)
F@) 3 1(i$3))2 - = = 2165 H,
max a (y,q ) Kpracn 10
(3) . r.24
Omax = Fnax | _ 21655 9_ 588 Ma. (F-24)

MW 12.1373.107°
[na gaHHOW LUMHHOM KOHCTPYKLMK

Gzon = 89 MMa > o, = 5,88 Mrla; (T.25)
Fron= 3333 H >F{3) = 2165 H. (T.26)

Takum obpasom, LWMHHAs KOHCTPYKLUUS YOO0BNETBOPSET YCNOBUAM AUHAMUYECKOW CTONKOCTH.
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YOK 621.3.064.1:006.354 OKC 29.020 EO9

KntoueBble cnosa: TOk KOPOTKOIro 3aMblKaHUA, 3NTEKTPOYCTAaHOBKU, 3N1IEKTpOANHaMUNYEeCKan CTOWMKOCTb, TEPMU-
yeckasa CTOMKOCTb, nHTEerpan ,D,>Koyn$|, HEeBO3ropaemMoCTb
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