Elec.ru OnekTpoTexHuyeckas Gubnuoteka Elec.ru

OENEPAJIBHOE ATrEHTCTBO

MO TEXHNWYECKOMY PEIYNMPOBAHWIO 1 METPOJIOT NI
HALVWOHANbHbIN FTOCTP
CTAHOAPT 52736
POCCUNCKON ’
2007
PEOEPALMNN

KOpOTKI/Ie 3aMblKaHUA B 3J/1EKTPOYCTAaHOBKaxX

METOAbl PACHETA 3JIEKTPOAVNHAMNYECKOI' O
N TEPMUYECKOTI O JENCTBUA TOKA
KOPOTKOI'O SAMbIKAHUNA

M3pgaHne ogomymanbHoe

Mocksa

@E CrangapTuHdopm

o 2009

OnekTpoTexHuyeckas bubnuorteka Elec.ru


https://www.elec.ru

OnekTpoTexHuyeckas bubnuorteka Elec.ru

FOCT P 52736—2007

lNpeancnosune

Llenn n npmHUunbl cTaHgapTMsaunmn e Pocculickoin degepaunm ycTaHoBNeHbI PeaepasibHbIM 3aKOHOM OT
27 pekabpsa 2002 r. Ne 1&4-®3 «O TEXHUYECKOM PEryiMpoBaHnn», a npaBuia NMPUMEHEHUs HauMOHa/IbHbIX
cTaHgapToB Poccwuiickoii degepaunm — FTOCT P 1.0—2004 «CrtaHpapTuldauus B Poccwuiickoii degepaunun.
OCHOBHbI€E MONOXEHUSA»

CBefieHVs 0 cTaHZapTe

1 PA3PABOTAH ®unnanom OAO «HTL, anektposHepretukn» — BHUNI. MoOcCKOBCKUM 3aHepretmnyec-
KUM NHCTUTYTOM {TeXHMYECKUM yHUBepcutetom) (MU (TY))

2 BHECEH TexHu4eckumM KOMUTETOM Mo cTaHAapTusaunm TK437 «TOKM KOPOTKOro 3aMblKaHUs»

3 YTBEPXIAEH W BBEAEH B AEWNCTBWE Mpukasom denepasibHOrO areHTCTBa MO TEXHUYECKOMY
perynupoBaHuio n metposnorum ot 12 uona 2007 r. Ne 174-cT

4 B3AMEH INOCT P 50254—92

NHpopmauma 06 M3MEHeHMAX K HacTosweMy cTaHgapTy Ny6/IMKyeTCs eXerogHo e u3faBaeMoM
VMHPOPMAaLIMOHHOM YKa3aTesfie «HaluMoHa/lbHble CTaHAapPThi», & TeKCT M3MEHEHWI N NMOMPaBOK — €& eXemMe-
CAIYHO U3AaBaeMbIX MHOPMALMOHHbIX yKasaTenax «HauuoHanbHble cTaHaapThi». B criydae nepecmoTpa
(3aMeHbl) UM OTMEHbI HACTOSILLENO CTaHJapTa COOTBETCTBYHOLEE yBeJOM/IEHNe GyeT Ony6/IMKoBaHO
B €XeMeCsiUHO M34aBaeMoM WHGOPMALMOHHOM yKasaTesne «HaumoHaslbHble cTaHaapThi». COOTBETCTBY-
towasi Hpopmaums, yBefomMsieHne U TeKCTbl pa3MeLlaloTCs Takke e MHPOPMaLMOHHOW cucTeme obLLero
Nnosib30BaHMsT — Ha odMLMaNIbHOM caliTe ®defepa/ibHOro areHTCTBa N0 TEeXHUYECKOMY PerysiMpoBaHuio U
MeTPOsIornv B ceTH MHTepHeT

© CraHgapTuHdopm, 2007
HacToswmini cTaHgapT He MOXET 6bITb MOMIHOCTBIO U/IM YaCTMYHO BOCMNPOU3BEAEH, TUPaXMPOBaH 1 pac-

NnpocTpaHeH B KayecTBe OhMLMa/IbHOTO U3faHns 6e3 paspelleHuss defepasibHOIO areHTCTBa Mo TeXHUUECKo-
My PerysiMpoBaHu1Io U MeTPOosIorum

OnekTpoTexHuyeckas bubnuorteka Elec.ru



OnekTpoTexHuyeckas bubnuorteka Elec.ru

FOCT P 52736—2007

CopepxxaHue
1 OOBNACTD MPUIMEHEHMIS. ......eviieiteeeitiee ettt eses e e st e e see e e sase e e ek et e e as e et e aa s et e ek b e s e s et e e na R e e e ok et e e see e e nane e e s b b e e e anne e e nnnneennneees 1
2 HOPMATUBHBIE COBITKM. ... utututuiiieretetetessteaaeaaesssssssssassssssssesesssseeseeeetaesssassssssssassssssssssssesaseseseeseesesesesesssnnnnnssssssssssssssnnnn 1
3 TEPMUHBI U OTIPEIEIIEHUIS. ...eee ittt e ettt e e e et e e e e et e e e e ettt e e oo ek b et e e e e skttt e e e e e aae s e et e e e nat s et e e e e st e et e e e s nnne e e e e s ennnnneeees 1
4 OOBLLNE TTOSTOMKEHMSA. o.eeeeeeutiiiee e et ettt e e e e eitteeeeeeeaiatteeeeaaatseseeesasbeseaaesassaaeeeeasssseseeesaseeseeesansbeseeeeaasssseseeessasbbnseaesansnnneeean 2
5 3nekTpoaMHaMn4ecKoe AEeNCTBNE TOKA KOPOTKOTO AMBIKAHUSI. ... ..ccueeuriiieerteeasieesieessteesieesssesseesssesssesssneensesssnens 3
5.1 PacueT 31eKTpoANHAMUYECKUX CUJT B3aUMOAENCTBUSA NMPOBOLHUKOB. ... ..cciietieieeeeaieeeaneeeessneeeessneeesneeeesnnens 3
5.2 BbIGOp pacyeTHOM MeXaHNYeCKON CXEMbI LUNHHbIX KOHCTPYKUMIA U TMOKUX MPOBOAHUKOB..........ccccvvniee... 5
5.3 [JonycTuMmble MexXaHUYeckue HanpsxeHusi B MaTepuasie NpoBOAHUKOB 1 MeXaHUYeCKue Harpysku
Ha OMNOPbI MPU KOPOTKOM BBMBIKBHUIM. ......eeiieeaiieiieaeeaaieeeeaesaattaeeaaeaaaseteeaaaansaeeeaaeaansseeeaeeaannseeeeeaaansseeaaesaanseeeaesan 6
5.4 OnpepgeneHne MexaHNYeCcKUX HanpsHKeHn B MaTepurasie NpPoOBOAHVUKOB U MEXaHNYECKMX Harpy30K
Ha OMNOPbI MPU KOPOTKOM BBMBIKAHUIM. ......eeiieiiiiiiitaeaaaatteeea e s aitteeeeeaaaabbeeaaaantaeeeaasaasbbeeeaeeaannseeeaeeaansbeeeaesaanbaeaaasan 6
5.5 TpoBepKa WMHHbIX KOHCTPYKLUNIA, TMOGKMX MPOBOAHUKOB W 3/1EKTPUYECKMX annapaTtoB Ha 3/1eKTpo*
ANHAMNYECKYH CTOMKOCTb MPY KOPOTKOM 3AMBIKAHUM.......uvvieeeiiiiiieeeeesiiieeeeessaitaeseaesasssssessessssseeaesssnnsreseaeaan 15
6 Tepmuyeckoe AEACTBME TOKA KOPOTKOTO SAMBIKAHUIS . .....ccuutrtiaitetateesteeateesueeabeesiseasseesteeanbeesseeabeesseeabeesanesneesene 16

6.1 OnpegeneHve nHTerpana [JXoyna v TepMNYECKN IKBUBASTIEHTHOIO TOKa KOPOTKOro 3aMblKaHus . . 16

6.2 T[MpoBepKa 3/1IeKTPUYECKMX annapaToB Ha TEPMUYECKYIO CTOMKOCTb MPY KOPOTKOM 3aMblKaHU ... 21

6.3 [lNpoBepKa NPOBOAHMKOB Ha TEPMUYECKYH CTOMKOCTb NPU KOPOTKOM 3aMbIKAHUMN. .......vvveeeeeeiiieeeeeeiivene 21

6.4 TpoBepka cMNOBbIX kabeseli Ha HEBO3ropaeMOCTb NMPU KOPOTKOM 3aMBIKAHUM. .......c.eeiveerieerrienieesereenens 27
MpunoxeHue A (pekomMeHAyemMoe) PacuyeTHble BblpaxeHUs A1 onpegeneHna koadpduumenta L2) ... 29

Mpunoxexve B (pekomeHayemoe) MeToauKa NPOBEPKU TOKOMPOEOA0e Ha 3MEKTPOANHAMUYECKYHD
CTOWKOCTb NPV MOBTOPHOM BK/THOUEHWUM Ha KOPOTKOE 3AMBIKAHVIE. ......veveveneieniieniereneeieieeneaes 30

MpunoxeHune 6 (pekoMmeHayemoe) MeToavka pacyeTa rmbKnx NPOBOAHMKOB Ha 3/1IEKTPOANHAMNYECKYHO
(o 01721 2o T 1 S 31

MpunoxeHue I (pekomeHayemoe) Mpumepbl pacyeTa 3/1IEKTPOANHAMMNYECKOM CTOMKOCTU LUNHHbIX
(202 o o )47 1 ST 37

OnekTpoTexHuyeckas bubnuorteka Elec.ru



OnekTpoTexHuyeckas bubnuorteka Elec.ru

FOCT P 52736—2007

HAUWOHANBbHBIN CTAHOAPT POCCUMNCKOMN DEAEPALUNMN

KopoTkne 3aMbIKaHWA B 3/IEKTPOYCTaHOBKax

METO/bl PACYETA S/IEKTPOAVHAMUYECKOIO I TEPMUYECKOIO AENCTBUA TOKA
KOPOTKOI'O SAMbIKAHWA

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

Jeta BBegeHns — 2008—07—01

1 O6nactb NpUMeEHeHNA

HacToswmii ctaHgapT pacnpocTpaHsieTcsl Ha TpexdpasHble 3/1IEKTPOYCTAHOBKM MPOMbILL/IEHHOM YacToThl
W onpegensieT MeToAbl pacyeTa v NPoOBEPKN NMPOBOLHUKOB 1 3/1eKTPUYECKUX annapaTtoB Ha 3/1eKTPOoANHaMM-
YeCKyto 1 TePMUYECKYHO CTOMKOCTb NPY KOPOTKUX 3aMblkaHUsIX (K3).

2 HopmaTtuBHbIE CChIKK

8 HacTosLeM cTaHgapTe UCMNOo/b30BaHbl HOPMAaTUBHbIE CChIJIKU Ha crneaytolme ctaHaapThbl:

FOCT 687—78 Bblk/itouaTenu nepeMeHHoOro Toka Ha HanpsbkeHue cBbliwe 1000 8. O6wme TexHu4Yeckune
ycnosus

FOCT 16442—80 Kabenm cunoBble C N1acTMaccoBOW nsonsaymeii. TeXHNYecKne ycroBus

FOCT 18410—73 Kabenv cunoBble C NPONUTaHHOW ByMaXHOW naonsuymeii. TeXHNYeckne ycroBus

MpumeyaHune — lNpu NOAbL30OBAHUN HACTOSALWMM CTaHAApPTOM LEefiecoobpasHo NpoBepuUTb LENCTBME CCbIIOY-
HbIX CTaHO4ApPTOB B MHGOPMALMOHHOW cCucTemMe O6LLero nosib3oBaHus — Ha odmunasibHOM canTe deaepasibHOIO areHT-
CTBa MO TEXHUYECKOMY PEry/IMpoBaHUIO0 1 METPOIOTUN B CETU VIHTEpHET UM MO eXerogHo n3gaBaemMomMy MHOpMaLNOHHO-
My ykasaTento «HaumoHasibHble CTaHAapTbi», KOTOPbI OnNyb/MkoBaH MO COCTOSIHMIO Ha 1 AHBaps TeKyllero roga, U no
COOTBETCTBYHOLUM €XeMeCsAYHO M3faBaeMblM MH(OPMaLNOHHBbIM yKasaTensm, ony6/MKOBaHHbIM B TeKylleMm rogy. Ecan
CCbI/IOYHbIV OOKYMEHT 3aMeHeH (M3MEeHeH), TO Npu NoJsib30BaHUM HACTOALWUM CTaHAapTOM crfieqyeT pyKOBOACTBOBAaTbLCS 3a-
MeHSWUM (MU3MEHEHHbIM)AOKYMEHTOM. ECM CCbINOYHbIN AOKYMEHT OTMeHeH 6e3 3aMeHbl, TO MOJIOXEHNE, B KOTOPOM Aa-
Ha CCbl/IKa Ha Hero, NPUMeHsIeTCS B YacTu, He 3aTparnBatolLel aTty CCbIsIKy

3 TepMuHbI 1 onpeaeneHus

8 HacTosALWEM CTaHAAPTE NPYMEHEHbI Crieflytolmne TePMUHBI C COOTBETCTBYHOLLMMUY ONpPeaesieHUsaMN:
3.1

TepMnYecKoe AecTBMe Toka KOPOTKOro 3aMblkaHUs B 3/1eKTpoycTaHoBKe: I3MeHeHne Temnepa-
Typbl 3/1EMEHTOB 3/1IEKTPOYCTaHOBKM NMof, 4eACTBMEM TOKa KOPOTKOr0 3aMblKaHWS.
[FOCT 26522—385. cTtatbsa 87)

3.2

3/1eKTpoANHaMMYeckoe [OeNCTBME TOKa KOPOTKOrO 3aMblKaHUA B 3/1EKTPOYCTaHOBKe: MexaHu-
YecKoe AeliCTBMNE 3MIEKTPOAMHAMUYECKNX CUM. 0OYC/TOB/IEHHBIX TOKOM KOPOTKOrO 3aMblKaHUS, Ha 3/1EMEHTbI
3/1eKTPOYCTaHOBKM.

[FOCT 26522—85. cTtaTbs 88]

M3paHue odmumansHoe
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3.3

UHTerpan [pkoyns: YCNnoBHas BeSIMHUHA, XapaKTepusylollas TensioBoe [JeicTBMe Toka KOPOTKOro
3aMblKaHNS Ha paccMaTpyvBaeMblii 3/1EMeHT 3/1eKTPOYCTaHOBKM, YMC/IEHHO paBHas MHTerpasly oT KBagpaTa
TOKa KOPOTKOrO 3amblkaHusi MO BPEMEHU, B npefenax OT Haya/ilbHOro MOMEHTa KOPOTKOrO 3amMblkaHus A0
MOMEHTa ero OTK/IH0UEeHMS.

(FTOCT 26522—85. cTaTbs 89)

3.4

TOK TEpPMWUYEeCKOW CTOMKOCTM 3/IeKTPUYECKOro annapara npu KOPOTKOM 3aMblkaHun (TOK TepMu-
YecKol CTOMKOCTM): HOPMMPOBaHHbIN TOK. TEPMUYECKOE AeliCTBME KOTOPOro 3NEKTPUYECKWU annapart cno-
Co6eH BblgepxaTb MNPV KOPOTKOM 3aMblKaHUW B TeyeHne HOPMMPOBAHHOIO BPEMEHU TEPMUYECKOM
CTOWMKOCTW.

(FTOCT 26522—385. cTtatbs 90)

3.5

TOK 3/IeKTPOAMHAMUNYECKOM CTOMKOCTU 3/IEKTPUYECKOro annapara npu  KOPOTKOM  3aMblKaHUU
(TOK 31eKTPOAMHAMNYECKOM CTOMKOCTM): HOPMUPOBaHHbLIM TOK. 3/1EKTPOANHAMMNYECKOEe [EeNCTBUE KOTO-
pOro afnieKTpMyecknii annapat crnocobeH BblaepXaTb MPY KOPOTKOM 3aMbIKaHUM 6e3 NoBpeXxaeHui, npensaT-
CTBYHOLLMX €ro AasibHeliwei paboTe.

(TOCT 26522—385. cTtatbs 91)

4 O6ume NoNoXeHns

4.1 VicxodHble MonoxeHns

4.1.1 TMpwn npoBepke NPOBOAHNKOB 1 3/IEKTPUYECKNX annapaToB 3/IEKTPOYCTAaHOBOK Ha 3/1eKTPOAMHaMU-
YeCKY 1 TEPMUYECKYIO CTOMKOCTL Npu K3 npeasapntesisHO fO/MKHbI ObITh BblOpaHbl pacyeTHble ycnoBus K3.
T. €. pacyeTHas cxema 3/1eKTPOyCTaHOBKW, pacyeTHbIn BuA K3eanekTpoycTaHoBKe. pacyeTHas Touka K3. atak-
Xe pacyeTHasi MPoAO/HKUTENIbHOCTL K3 B 3/1eKTPOyCTaHOBKE (MOCNELHIO UCMO/b3YIOT Npu NpoBepke Ha Tep-
MUNYECKYIO0 CTOMKOCTb NPOBOAHUKOB N 3/1IEKTPUYECKUX annapaToBs, a Takke npu NpoBepke Ha HEBO3ropaeMoCTb
kabeneii).

4.1.2 PacyeTHass cXema 3NeKTPOyCTaHOBKM [0/KHa OblTb BbiOpaHa Ha OCHOBE aHas/iM3a BO3MOXHbIX
3M1EKTPUYECKNX CXEM 3TOW 3NEKTPOYCTAHOBKM NPU NPOAO/IKUTENBHBIX pexnmax ee paboTbl. KnocnegHum cne-
OYeT OTHOCUTb TaKXe PEMOHTHbIE U Moc/ieaBapuiiHble PexnMbl padboThbl.

4.1.3 B kauyecTBe pacyeTHoro snga K3 cnegyet npuHumaTh:

* [PV NPOBEPKE NEKTPUYECKMX annapaToB U XXeCTKNX NPOBOAHUKOB C OTHOCALLMMNCA K HAM NOALEPXKU-
BatOLLIMUN 1N ONOPHbIMW KOHCTPYKUUSAMW Ha 3M1EKTPOAMHAMUYECKYIO CTOMKOCTb — TpexdasHoe K3;

- NPV NPOBEPKE 3/IEKTPUYECKMX annapaTtoB M NPOBOAHWKOB Ha TEPMUYECKYHD CTOMKOCTb — Tpex- uam
ofgHodasHoe K3. a Ha reHepaTOpPHOM HarpshkeHUn 3/1eKTPOCTaHUmMii — Tpex- nnu apyxdasHoe K3. B 3aBucu-
MOCTU OT TOT0, Kakoe 13 HUX NPMBOAUT K 60/IbLLIEMY TEPMUYECKOMY BO3AENCTBUIO;

* MpV NPOBepKe MOBKNX NPOBOAHMKOB MO YC/I0BUIO UX AOMYCTUMOro conmkeHns Bo Bpems K3 — aByx-
thasHoe K3.

4.1.4 B ka4decTBe pacuyeTHol Toukn K3 cnefyet npuHUMaThb Takylo TOUKY Ha pacyeTHol cxeme, npu K3 B
KOTOPOW NPOBOAHWUK WA 3N1EKTPUYECKMIA annapaT noABepraeTca HanbosiblLeMy 3/1EKTPOANHAMUYECKOMY WN
TepMnyeckomy BO34eNCTBUIO.

MpumMmeyaHune — VICKNOYEHNA N3 3TOTO TPebOBaHMA AOMYCTUMbI /LB NPU y4eTe BEPOATHOCTHbIX XapakTepuc-
TVK K3 1 AOMKHbI 6bITb 060CHOBaHbI TPEGOBaHNSIMY COOTBETCTBYHOLLNX BEAOMCTBEHHbIX HOPMAaTUBHbIX [JOKYMEHTOB.

4.1.5 PacuyeTHyIO0 NpoAo/XUTENIbHOCTL K3 Npn npoBepke NPOBOAHNKOB U 3/1IEKTPNYECKNX anrnapaTosB Ha
TEPMUYECKYID CTOMKOCTb CrieAyeT onpeaensitb NMyTEM C/IOXEHUsi BPEMEHU [OeNCTBMSI OCHOBHOW pesleiiHoi
3alnTbl, B 30HY KOTOPOI BXOAAT NpOBEPSEMblE NPOBOAHUKM W 3M1EKTPUYECKME annapatbl, 1 MOSIHOrO BPEMEHMU
OTKJ/TIOUYEHUNS COOTBETCTBYHOLLENO BblK/IHOHaTE 1A, @ NpU NpoBepke kabeneil Ha HEBO3ropaeMocTb — MNyTEM eJsl10-
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XEHUS BPEMEHWN AeiCTBUSA pe3epBHON pesieriHOlM 3almuTbl U MOMHOTO BPEMEHW OTK/IHUEHUs Gimxalniero K
MecTy K3 Bblktoyartens.

Mpy HanuuMm yCTpPONCTB aBTOMAaTUYECKOro MOBTOPHOro BkAKOYeHus (AMB) uenu cnepyeTt yunTbiBaTb
CyMMapHoe TepmMmyeckoe aericteme Toka K3.

4.1.6 Mpw pacueTHOW NpogomknTeibHOCTN K3 A0 1 ¢ AonyCcTMMO Npouecc HarpeBa NPOBOAHNKOB NOA,
penictBuemM Toka K3 cumtaTb agmabatnyeckmm, a nNpu pacyeTHol npogosmkutensHoctn K3 6onee 1 ¢ 1 npu
Heb6bIcTpoaeiicTByOWMX AlNB cnegyeT yunTbiBaTb TEMN/I00TAAUY B OKPY>XXaloLLyH cpeay.

5 JnekTpogmMHamuyeckoe ICl,el\/JICTBI/Ie TOKa KOPOTKOlro 3amMblKkaHUA

5.1 PacueT anekTpoanHaMnyecknx cus B3aI/IMOp,eI7ICTBI/IF| nposoaHNKOB

5.1.1 3nekTpoanHamu4yeckue cusbl B3aumogeiictema F. H. oByx napannesibHbIX NPOBOAHMKOB C TOKaMu
cnepyeT onpegensaTb no oopmyne

12 o

rae 2 « 10-7 — nocTOSAHHbIN napameTp. H/AZ;
*] «'p  MIHOBEHHbIE 3Ha4eHWsi TOKOB NPOBOAHUKOB. A:
/—  pnvHa NPOBOAHWKOB, M;
a— paccTosfiHVe Mexay OCAMU NPOBOAHUKOB, M;
*P- KO3hpnLMeHT hopMblI.

[nsi NPOBOAHUKOB MPSIMOYTO/IbHOrO ceyveHnst KoadpuumeHT hopMbl criefyeT onpeaesnsTbe Mo KPUBbIM,
npuBeeHHbIM Ha pUCYHKe 1.

Ko

g oA 08 12 18 g-b
B+

PucyHok 1 — AuarpamMma A5 onpeaeneHns KoadumumeHTa oopMbl MPOBOAHMKOB NPSIMOYTO/IbHOTO CeveHust

[N KpYrnbIX NPOBOAHMKOB CMNJIOWHOIO CEYEHMs!, NPOBOAHMKOB KOJIbLEBOIO CEYEHUS, a TaKKe NPOBOAKU-
KOB (LLMH) KOPBITOOBPA3HOrO CeUeHNsi C BbICOTOM npochuns 0.1 M u 6onee cneayeT npuHMMath Ky, - 1.0.

5.1.2 Hamb6onbluee 3HaYEHNE 3/1EKTPOANHAMUYECKOM CU/bl MMEET MECTO Npu yaapHom Toke K3.
5.1.3 MakcumanbHyto cunypy. H. (3KBUBa/IeHTHYIO paBHOMEpPHO pacnpefenieHHOW No AJiMHe nposieta

Harpysku), AeACTBYIOLWYIOBTPexXda3HONCMCTEMB NMPOBOAHMKOB Ha pacyeTHyo dpaly npu TpexdgasHom K3. cne-
AyeT onpenensite No popmyne 3
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A

raoe / — gnvHa nposeTa, m;
JE!> — ypapHbI TOK TpexdasHoro K3. A;

Y3 10-¥

WiffVU:..

Kpacn — koadhhnymeHT, 3aBUCALLNIT OT B3aMMHOIO pacnosiIoeHUs NPOBOAHNKOB.
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2.

3HaueHus koadhprumeHTa K, o, A1 HEKOTOPbIX TUMOB LMHHBIX KOHCTPYKUMI {PUCYHOK2)yKa3aHbl B Ta6*

nvge. 1.

PUCYHOK 2 — CXeMbl B3aVIMHOTO PACMOIOKEHNST LUMHHBLIX KOHCTPYKLMI

Tabnuuya 1— 3HadeHus koahmumeHTa X,

Fomm = Foaor]

8

3HaueHne koadhcpuumeHTa K, B/t Harpy3oK

YroJ/ibHMKa. HO OCU U30JIATOPOB PAacrosioxe-
Hbl Nog yrnom 2n/3 gpyr K gpyry (pcyHok2 e)

PacnosioxeHue WwnH Pafbl;?aﬂ
PESYNBTURY-| | \arpGaroweii | PACTAMBA | oy imaroweit
toei toLen

B OZHOW NNOCKOCTU (PUCYHOK 2 a) B 1.00 1.00 0 0
Mo BeplumMHamM paBHOCTOPOHHErO Tpe- A 1.00 0.94 0.25 0.75

yrofibHuKa (PUCYHOK 2 6} B 100 0.50 100 0
Cc 1.00 0.94 0.25 0.75
Mo BepwuHam nNPSAMOYrosIbHOrO paBHO- A 0.87 0.87 0.29 0.87
6epeHHOro TpeyrosibH1Ka (PUCYHOK 2 e) . 0.95 0.43 0.83 0.07
C 0.95 0.93 0.14 0.43

Mo BepwnHaMm pPaBHOCTOPOHHEro Tpe- A.B.C 1.00 0.50 1.00 0

4
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Mpu gByxdaszHoMm K3 makcumanibHYy0 cuny onpenenstoT no popmynie
2> 210 ()

max

rae — yAapHblii TOK aByxdpasHoro K3. A.

5.2 BbI6Op pacyeTHOW MEXAHNYECKOWN CXEMbI LLUMHHBIX KOHCTPYKLWIA 1 TMGKNX MPOBOAHNKOB

5.2.1 MeToaunkKy pacyeTta 3/1IeKTPOAMHAMNYECKOM CTOMKOCTY LUMHHBIX KOHCTPYKLUMA N TMOKUX NPOBOAKN*
KOB cfieayeT BblOMpaTb Ha OCHOBE pacyYeTHOM MEXaHNYECKO CXeMbl, yHYUTbIBaOLER X OCOBEHHOCTMU.

5.2.2 Cnepyet pasnnyatb:

e CcTaTU4YecKune CUCTeMbl, 06n1afaroLme BbICOKOM XECTKOCTbHO, Y KOTOPbIX LWVHbI U U30/18TOpbI Npu K3
OCTaloTCs HEMOABWXHbLIMMU;

* ANHaMM4YeCKne CUCTEMBbI C XXECTKMMU ONOPaMu, y KOTOPbIX N30MATOPbI Npu K3 cumTaroTca HenoaBuk*
HbIMW. a WNHbI KOebnoTcs;

e AVHaMWYECKME CUCTEMbI C YNPYro nogaT/IMBbIMM OnopaMiu, B KOTOPbIX Npy K3 KoNe61t0TcAa U WKHBbI, U
onopebl;

e OVHAMUYECKME CUCTEMbI C TMOKMU MPOBOAHMKAMM.

5.2.3 PacueTHble MeXaHN4YeCcKme CXeMbI LUIMHHBIX KOHCTPYKLMIA pa3/finyHbIX TUMOB, 06/1a4atlowmx BbICO*
KOW XXEeCTKOCTbI0, MpeaCcTaBneHbl B Tabnnue 2.

Tabnunuya 2—PacyeTHble CXeMbI LUMHHbBIX KOHCTPYKLNA

H KoadhcomumeHT
omep
CxXEMbI PacueTHasa cxema Twun 6aHKn 1 onopsbl y
8 T
1 OpgHonposeTHas:
A 1 B — NpoCTble Onopbl 8 1 3.14
2 OAHONPONBTHBA:
A — HenogBwxHas onope 8 1.25 3.93
a B — npocTas onope
3 -— OpHonponeTHas:
I A 1 B — HernoaBWxXHble Onopbl 12 1 4.73
*__
*
t* fa
4 JleyxnponeTHes,
AViB — npocTble onopsbl 8 1.25 3.93
S Tpex n 6onee nponeTHas: 10° 1.13
% A 1 B — npocTble onops.bl 12" 1 4.73

* 1A KpaliHX NPoneToB.
s [1NA cCpeaHUX MNPOJIETOB.

MpumeuyaHune — KoadhgpuumeHT X NCMONb3YIOT NPU OnpeAesieHn MakCUMaslbHOIO HarnpsbkeHus B MaTtepu-
ane NPoBOAHWKe, it — Npu onpeaeneHnn Harpysku He U30MATOpP, I, — MapamMeTp OCHOBHOW YacTOTbl COGCTBEHHbLIX KO-
neGaHnit WNHBI.
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PacueTHble cxeMbl MMEKT BUA, PaBHOMNPOETHON 6asikm, nexalleil i 3akpensieHHOM Ha XXeCcTKMX ono*
pax 1 noaBeprarowencs BO34eCTBUIO paBHOMEPHO pacnpeesieHHOM HarpysKku.

PasnnualoTt criegyroLime TUMbl LUIMHHBIX KOHCTPYKLUMIA 1 COOTBETCTBYIOLNX PACHETHBIX MEXaHNYEeCKNX
CXeMm:

* LUMHHAas KOHCTPYKUWS, O/IMHA KOTOPOW paBHa AJ/IMHEe OAHOro NposieTa; AN Hee pacyeTHOW cxemoii
ABNseTcA 6aska C WapHMPHBIM onvpaHeM Ha 06enx onopax nposneta (tabnuua 2, cxema N9 1);

* LUMHHAs KOHCTPYKLUWS, ANHA KOTOPO paBHa AJ/IMHe O4HOro NposeTa, ¢ O4HOW NPOCTON NOAHOM Henof-
BWKHOW onopamu; /18 Hee pacyeTHOM CxeMoii ABnsieTcs 6asika € WapHMPHbIM ONPaHUeM Ha NPOCTOW onope n
XXECTKUM onupaHnem (3allemseHemM) Ha HeMoABWXHOM onope nponeTa (Tabnuua 2. cxema Ne 2);

* LUMHHAA KOHCTPYKLUMS, ANIMHA KOTOPO paBHa A/IMHe OAHOro npoJseTa, C HENOABWKHbIMY oropamMu: Ans
Hee pacyeTHOM cxeMoW ABnseTcs 6asika C XXeCTKMM onuvpaHveMm (3allemsieHneM) Ha ob6enx onopax nponeta
(tabnuua 2. cxema Ne 3);

- LUIMHHbIE KOHCTPYKLUMN, A/IMHA KOTOPbIX paBHa AJ/IvMHe ABYX, Tpex 1 60ee NposeToB; A1 HUX pacyeTHOM
CcXeMoW aiBnsieTcs 6asika C LWapHUPHbIM ONMpaHMeM Ha Kaxkaon n3 onop (tabnuua 2. cxembl Ne 4 n 5).

5.2.4 PacyeTHOI CXeMOW LWMHHOW KOHCTPYKLMW C YNPYro nogaT/iMBbIMy onopamu criefyeT cuntaTb cxe-
My, B KOTOPOW Macca LWMHbI pacnpegeneHa nog/avHe nNposieTa, a ornopbl NpeacTaB/ieHbl TeNlamu CIKBUBASIEHT-
HO maccoit M 1 Npy>XMHaMu C XXeCTKOCTbIo C,.

5.2.5 [nA rubknx NpoBOAHNKOB B Ka4eCcTBe PacHeTHOM CXeMbl MPUMEHSIOT CXEMY C XECTKUM CTePXXHEM,
OCb KOTOPOro o4yepyeHa no LenHon NnHuK. I npnsHabl N301ATOPOB BBOAAT B MEXAHNYECKYO0 CXeMY B BUAE Xec-
TKNX CTEPXHEMN, WapHUPHO COeAMMEHHbBIXCNPOBOAHUKAMU 1 onopaMn. Pa3mepbl CTEPXHe pacyeTHOl CXeMbl
onpenensoT U3 CTaTUYECKOro pacyeTa Ha AeNCTBUE CU TSXKECTH.

5.3 JonycTumbie MexaHU4YeckKne HanpshkeHust B MaTepuasie NpPOBOAHUKOB W  MeXaHW4ecKkue
Harpy3Ku Ha Onopbl NPV KOPOTKOM 3aMblKaHUN
5.3.1 JonycTumoe HanpshkeHNe e MaTepuasie XeCTKUX WWH Opqn. Ma, cnefyeT npuHUMaTh paBHbIM 70 %
BPEMEHHOr0 COMpPOTUB/IEHUS pa3pbiBY MaTepuasia LWnNH «p
a =0.7a 4>
Her P (‘

JonycTumoe HanpshkeHne B MaTepuasie WWH AO/MKHO ObITb HUXE Npeaesia TeKy4ecTu 3TOro marepuana.

BpeMeHHble CONpPOTUB/EHNS Pa3pbIBY 1 AOMYCTUMbIE HANPSHKEHNS B MaTepuasiax LWVH NpuBeAeHbl B Tab-
nnue 3.

B 30He cBapHbIX COeAVHEHUIA UMK UX BPEMEHHOE COMPOTUB/IEHNE Pa3pbiBY CHWXaeTcs. Ero 3HaueHue
06bIYHO ONpeaenisitoT 3KCMEPUMEHTA/ILHO; NPU OTCYTCTBUN 3KCNEPUMEHTA/IbHbBIX AaHHbIX 3HAYEeHUS BPEMEH-
HOrO COMPOTMB/IEHUS pa3pbIBY, a Takke AOMYCTUMOro HanpsbkeHUs cnenyeTt MpPUHUMAaThb, UCMONb3ys AaHHble
Tabnnubl 3.

Tabnunuye 3— OCHOBHble XapakTePUCTUKM MaTePUasioB LLNH

Bpementoe conpotnenenne Jonyctnmoe HanpshkeHve. MIMa
paspbiBy. Mla
Moaynb
Matepuan WuHbI Mapka ynpyrocTu.
B 0651aCcTN 0 obnacTu 101 Na
Matepuana CBapHOro Martepuana CcBapHOro
coefMHeHus coefiHeHus
AO. A 118 118 82 82 7
AnlomMuHn
ALO 59—69 59—69 41—46 41—48 7
AL31T 127 120 69 84 7
ASTHOMUHUEBbIT AO31T1 196 120 137 84 7
cnnas ABT1 304 152 213 106 7
1915T 353 318 247 223 7
MM 245—255 — 171.5—178 — 10
Megb
MIT 245—294 - 171.5—206 - 10
5.3.2 B 3aBMCMMOCTU OT B3aMMHOI0 PacnosioXXeHUs WKH N N301ATOPOB Noc/iefHNE NPpU BO3LENCTBUM Ha

HUX 3/1EKTPOAMHAMUYECKMX CU/T paboTaloT Ha U3rnb UM pacTskeHre (CKaTue) NN OHOBPEMEHHO Ha 13rné u
pacTsikeHue (Cxartvie). 8 06LieM Crlydae AOMNYCTUMYIO Harpy3Ky Ha U30/ITOP (M30NALMOHHYIO ONOopY) Agor ene-

6
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AyeT NpuHUMaTb paBHOM 60 % MUHUMaNbLHOW paspyLliatollein Harpysku F~
Topa (onopbl) Npu N3rnée NN paspbise

1p: I'Ipl/l]'lO)KeHHOVI K BEPLUNHE N30/14-

~on = <>.6F (5)

533 B cnyyae paboTbl n3014T0opa Ha U3rnd nnu pacTskeHue (CxaTne) 3HadeHUs AO0MYyCTUMbIX Harpy3okK
Ha 1301a1op (0NopY) Fagnw U Fronp: H- CNEAYET NPUHMMATL COOTBETCTBEHHO PABHBIMM:

Aaon.mar Apaip.tw' ( ©)
~pon.p “ -6 ~pasp.p- |

rae Fpasp nir M Fpajp p — 38A4aBaeMble NPeanpusaTMeM-maroToBUTBIEM MUHMaSIbHBIE paspyLuatoLLye
Harpy3ku COOTBETCTBEHHO MpU U3rnbe u pactshxeHuu (cxaTmm) nsonsatopa. H.
5.3.4 [JonycTumytO Harpy3ky Ha criapeHHble U30aATopbI (ONnopbl) cnegyet NpMHUMaThb paBHol 50 % cym-
MapHOro paspyLuaroLero ycuamsa n3onatopos (onop)

~pon = 0-5%pa»p V. @)

roe F_,,, T — CyMMapHOe paspylualoliiee YCUIMe CrapeHHbIX U30/ATopos (orop), H.

pa’p
5.3.5 Tlpu yaaneHun LeHTpa Macc WWHbI OT BEPLUMHbI OMOPHOIFO M301ATOpa, HanpuMep, Korga njaockas
LUMHa nocTaBJsieHa Ha pebpo (pMcyHOK 3a. 6), 3HaueHre [OMYCTMMO Harpy3kuM Ha ONOPHbIN N30/IATOP NPU U3rK-
6e cnenyet nepecunTaTb B COOTBETCTBUN C DOPMYJION
Fx>, = *[H. {8)
raoe N — KoadhmumneHT 4oNyCTUMOI Harpysku, pasHblii 0.6 unm 0.5 (5.3.2—5.3.4);
MiMH— paccTosHUA OT ONacHOro CeYeHNs N3015ATopa COOTBETCTBEHHO A0 ero BepLUMHbI U LeHTPa Macc
NonepeyHOro CeYeHUs WUHbIL. M.
OnacHoe ceyeHVe OMOPHO-CTEPXHEBLIX W30/ASTOPOB C BHYTPEHHUM KpernsieHWem apmartypbl (pucy-
HOK 3a) criegyeT NpUYHUMAaTh Y OMOPHOro dhlaHLa, ONOPHO-CTEPXHEBLIX U30/ISSTOPOB C BHELWHWM KpensaeHnem
apMaTypbl (PUCYHOK 36. €) — Yy KPOMKWN HMXHEro doiaHLa, a ONoOpHO-LUThIPEBbIX N30/ASTOPOB (PUCYHOK 3a) — Ha
rpaHuLe KOHTakKTa Wiblps ¢ hapopoBbIM Te/IOM N301ATopa.
Jonyctumyto narmbaroLLyo Harpy3ky MHOrOSIpyCHbIX U30ISLMOHHBIX Onop (KO/IOHOK M301ATOPOB) (pucy-
HOK 3a. A) cnefyeT NpMHUMaTb PaBHOW AOMYCTUMO Harpyske HaMeHee NPOYHOro sipyca, onpenessieMoin no
thopmyne (8).

F

X
)

J A AN
BN
I A\

3 2 a

PucyHok 3 — OnpefeneHune AonycTUMbIX Harpy30K Ha U30/1ATOPbI U U30/ISILMOHHBIE OMOpPbI
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5.3.6 [Mpwn pacnonoxeHun a3 Nno BepLUMHaM TpeyrosibHuKa (PUCYHOK 26. B. I') U30NATOPbI O4HOBPEMEH-
HO MCIMbITbIBAIOT KaK pacTarnsarowme (Cxumarowye), Tak 1 nsrndarowme ycmnusa. Jonyctumsle nsrnbaroLyro
Anon.mar “ pactarmsaroLyro PAon p Harpy3ku B HbIOTOHaX crielyeT onpefensatb no doopmyiam (6).

5.3.7 [onycTtumoe HanpsbkeHve B matepuane rmbkMXnpoBOAHUKOBCT ... MIa. cneayeT npvHMMaThb pas-
HbIM

raoe N — kKoadhdmumneHT ONyCTMMOM Harpysku, paBHbii 0.35—0.50;
Cpp — NPEeAesn NPOYHOCTM MPU PaCTsXKeHUN. H.

5.3.8 [onycTumyto Harpy3Ky Ha NnoABecHble U30/ATOpPbI c/eayeT NpuHMMaTb paBHoi 30 % paspyliato-
e Harpysku, T. e.

~on = 0.3Fp,,p. <O>
5.3.9 PaccTtosHua mMexay npoBOogHMKamu das Op-o- @ TAKKE MeXAY NPOBOAHMKAMU W 3a3EeM/IEHHbLIMM
uacTamMu/ly, 5 LUMHHBIX KOHCTPYKUMA HanpshkeHnem 35 KB 1 Bbilwe 1 NPOBOAHNKOB OLUMHOBKW pacnpegennterib-

HbIX yCTpOI?IICTB 1N BO3AQYyLWHbIX JIVHWIA, a Takxke TOKOMPOBOAOB K MOMEHTY OTK/It0YEeHUA K3 A0MXKHbI OCTaBaTbCs
6onblue A0NYCTUMbIX N30JTAUNOHHBIX paCCTOﬂHI/IVI, onpegendemMbiX npn pa60q|/|x Hanps>keHnax, T. e.

& "dp.cp. 00N« (11)
A* >V,  cjjjon*

roe Ad.cogon v Ab-340N — MUHUMa/TBHO AONYCTUMbIE PaCcCTOSIHMA MO YC/I0BUSM NPO60s COOTBETCTBEHHO
Mexay MpoBoAHMKamMu a3 1M MNPOBOAHMKAMU WM 3a3eMJIEHHbIMU YacTaMu Mnpwu
paboyem HanpsHKEHUN.

5.4 OnpepeneHne MexaHWYeCcKMX HanpshkeHuii B maTepuasie NMpPOBOAHMKOB U MeXaHUYecKuX
Harpy3ok Ha ornophbl NPU KOPOTKOM 3aMbIKaHN

5.4.1 PacuyeT LWMHHbIX KOHCTPYKLNI, 06naatoLmx BbICOKOW XECTKOCTbIO

5.4.1.1 Tpwu pacyeTe LUMHHOI KOHCTPYKLUKN, 06/1a4atoLell BbICOKOW XXEeCTKOCTbIO, LUMHY B IH060M nposie-
Te Mexay n3ondatopamu, KpOMe KparHux, criefyeT paccMaTpvBaTtb Kak CTepxeHb (banky). Hannune otBeTB/ie-
HUI [ONYCKAEeTCS He YUnUTbIBaTb.

54.1.2 MakcMasibHOe HarnpskeHve B MaTepuasie LWWHbI 8., [1a. 1 Harpy3ky Ha W30AATOp LUMHHON

KOHCTPYKUMN BbICOKO xecTkocTn A,C\ H, npu TpexdasHom K3 cnegyeT onpeaensats no doopmysiam;

” «wum (12)
*XW m
U3 Ridax - (13)

roe F® — makcumanbHas cunia, BO3HMKaroWwasa B MHOrO/1Ipo1IeTHOW 6asike npu TpexdasaHoMm K3. H. onpege-
nsiemaa no copmyrne (2);
/— anvHa nponeta, M:
X 1 p — KoahpmLMeHTbI, 3aBUCALLME OT YCNOBUSA ONUPaHnA (3aKpensieHns) WYH. a Takke yncna npose-
TOB KOHCTPYKLUWN C HEPaapeaHbIMU LWWnHamMu (Tabnuua 2);
W — MOMEHT COMpoTUBIEHUSA MOMEPEYHOIO CEYEHUS LWWNHBI. M2: (DOPMYJIbl /1A €r0 pacyeTa npusese-
Hbl B Tabnuue 4.

Tab6nnue 4 — dopmynbl Ans onpeaesieHNss MOMeHTa MHepumMM J M MOMEHTa ConpoTMB/ieHUs W MornepeyHbliX cedve-
HUIA LWNH

PacueTHble hopMy bl
dopmMa nonepeyHoOro ceveHust

M pacnonoxeHune WnH

J. m* W.m3
bh3 bh2
I T

Ta
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OkoHuyaHue Tabnuubl 4

Pacuernuie popmynu
DOpHa NONEPEMHONG COMEHNA

W PACNOAOKEHAC WAKN

Jomd W, w3
HY —nt HY —p!
dy s W, =
12 6HSZ
he - (h -2a)e - 4)° + 2a(p - 0)® o Jy
Jy - . Wy h
3 b-e
bA(D - A) A
£ fae e

"o (b -aA)n-24) 2

“bd

£ Yo O

Npuwmeuanne— Koraa npoxnanku Npuaapsens k oleum NONOCam REKETA, TO BMECTO DOPMYN, OTHMOYEHHLIX
* 1 ee, CREAYET NPUMEHATE POPMYNLE

2 2
ao *

J
o Jyy 22§, + [HD - (b - A} - 28)(8 - o)} Wy, = ﬁ

MNpw psyxdasvom K3
F12)/ (14>
W'
i15»

rae F@' — makcumanbHas cunia, BO3HMKaloLWas B MHOronposieTHol 6aske npu aByxdasHom K3. H. n onpe-
max nensiemas no gopmyrse (3).

Mpu pacueTe HanNpPsxeHWii B 06/1aCTU CBapHbIX COeAUHEHWNIA, HAXOASALWMXCA HA PACCTOAHUN Zot ONOPHO*

ro cedeHus, B goopmysbl (12) n (14)cneayet NnoAcTaBAATb 3HaYeHUs UZ), BblYMC/IEHHbIE B COOTBETCTBUN C Tab-
nvuen A.1 (npunoxeHue A).

5.4.1.3 dnekTpogHamMmnyeckme Harpyskm Ha oTAe bHble MPOBOAHUKN COCTaBHbIX WWH (PUCYHOK 4}
06yCnoBeHbI B3aUMOAEeNCTBMEM MX TOKOB C TOKaMy NPOBOAHUKOB APYrnX ha3 n ¢ ToKkaMn Apyrux ajieMeHTOB

NpPoOBOAHMKA OAHO 1 Toli e hasbl. MakcMasibHOe HanpshkeHe B MaTepuasie COCTaBHbIX WWH npu K3 gonyc*
KaeTcsi onpeAenstb no chopmyse

~nax Ap.Tax  *cTan.Tax* (16)

10
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raoe O o« — MakcuMasibHOe HanpshkeHue B MaTepuase LMHbl, 06YCMOB/IEHHOe B3anMoAelCTBMEM TOKa
[AaHHOro NpoBOAHMKa CTOKaMM NPOBOAHUKOB ApPYrnx ¢as. MNMa. KoTOPoeB 3aBUCMMOCTU OT BMAA

K3 cnepyet onpegenatb no oopmynam (12) nnn (14);
<Ton tax — MaKCUMa/IbHOE HampshkeHve B MaTepuasie LWWHbI, 0OyC/IOB/IEHHOEe B3aMMOAEliCTBMEM TOKOB
oTAeNbHbIX 3/1EMEHTOB NPOBOAHMKA O4HOW (hasbl. [Ma. KoTopoe crieayeT onpeaensaTb No gop-

mysne
2
210'"&Kd ',A 17)
n v
roel. paccTosaHne Mexay ocsamMu NpokIagok, M;
paccTosiHue MeXxay OCAMU NOMepeyHbIX CEYEHN 3/1IEMEHTOB COCTaBHbIX LUMH. M (PUCYHOK 4);
W. MOMEHT COMPOTUBJIEHNS NMOMEPEYHOrO CEYEHUS 3NIEMEHTA COCTABHOW LUWHbI, M3;

yAapHbI TOK Tpexdaakoro nnm asyxdasHoro K3. A;
n 4YMC/10 NPOBOAHMKOB B O4HON hase.

S
]
|

e By

PucyHok 4 — [1ByxnosiocHas LnHa

5.4.2 PacyeT WWHHbIX KOHCTPYKLNIA C XECTKMMUX OnopamMu

5.4.2.1 LUMHHYIO KOHCTPYKLMIO, U30NATOPbI KOTOPOI 06/1a4at0T BbICOKOW XECTKOCTbIO, B pacyeTax Ha
OVHaMNYecKyto CTOMKOCTb npu K3 criegyeT npeActaBnAaTb Kak CTEPXEHb C 3alleM/IEHHbIMU KOHLUAMU, NMELo-
LLMIA NULWb OCHOBHYIO YaCTOTY COGCTBEHHbIX KO/1e6aHWiA.

5.4.2.2 MakcumasibHOe HanpshkeHne B Matepuasne LWWH CT,,. Ma. n Harpy3ky Ha nsonatopsbl Fy;, H. npu
pacnosiokXeHNN WNH B OAHOM M/IOCKOCTU N BbICOKOW XECTKOCTU MU30NATOPOB LUMHHOW KOHCTPYKUUKW cnegyet
onpenensatb No popmynam:

npu TpexdgasHom K3

Ak 1 (18)
TBA TH7/\'
i (19)
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npw gByxdasHom K3

AT (20)
orax = b

A
plg) 21

raoe 1) — Ko3dPUUNEHT OMHAMUYECKON Harpy3ku, 3aBUCALLMUIA OT OCHOBHOM 4acTOTbl COOGCTBEHHbIX Koneba-
HUI WuHbl /, (5.4.2.3) n OoT yaapHoro koadduumneHTa Toka *. 3HauyeHus koaddmuneHTa n ona oByx-
haszHoro n TpextasHoro K3 B 3aBMCMMOCTU OT OTHOLLEHUA (M epux = 50 ') Npu pasHbIX
KoadhdhunLumeHTax X crielyeT onpeaenaTb no rpadmkam, NnpMBeeHHbIM Ha PUCYHKe 5.

n R
Thachamos
| =]
[
{
31}
Hewapes0n
K3
‘4#
]
12 » >
§
v
g.& Q08 01 Q2 o8 1 2 5 4%

PrucyHok 5 — 3aBucumMocTb KoathduumeHTa AMHAMUYECKOW Harpy3ku A/19 U30MATOPOB U LWWMH OT 4acTOTbl COOCTBEHHbIX
KOne6GaHu WWHBI NIPU pa3/IMyHbIX YAapHbIX KoadymuneHTax t —y. r 1.6; 2 —y » 1.4; 3 — %W 1.25; 4 —** 1.1;
S—xm1l0

5.4.2.3 Pac4yeTHyl4acTOTyCOOCTBEHHbIXKO/NebaHniWnHbI/,.IU.cnegyBTONpeaensaTba0gopmyne

t‘2 EJS 2
2:'f2 ‘\!m: ( )

rae r, — napameTp OCHOBHOWM YacTOTbl COGCTBEHHbIX KONebaHuii WinHbI. 3Ha4YeHns 3TOro napameTpa 3aBu-
CAT OT TUMa WWHHOM KOHCTPYKUMN 1 yKa3aHbl B Tabnnue 2;
E — mopynb ynpyroctn matepuvasna wuHsbl. Ma:
J— MOMEHT NHEPLMN NONEePEYHOro CeYeHNS LWNHbI, M4;
T — Macca WWHbI Ha eaUHNLY O/IMHBI, KI/M.
5.4.2.4 MakcMMasibHYIO HarpysKy HaslpoxofHble nsonatopsl P,,.H. cnegyet onpegenats nogopmyne

— (23)
F.=ph o7 npyA
rae /,, — paccTosHme OT TopLa NPOXOAHOTO M30/1ATopa A0 6/1MXKaiiLLero onopHoro nsonatopa asbl. M.
5.4.25 MakcumasibHoe HanpsiXXeHue o, (Ma) B mateprasne COCTaBHbIX LUNH LUIMHHOW KOHCTPYKLNN C

XECTKMMM onopamMn fonycTumoonpeaenaTtb no gopmyse (16). Npu 3TOM MakCMMasibHOe HanpshkeHue B MaTe-
pvane wuH. 06yc/oB/eHHOe B3aMMOAEACTBMEM MPOBOAHVKOB APYrvX (has. ag, C/IeAyeT Onpenensato B
3aBucuMocTn oT Buga K3 no dopmyne (18) mnm (20). a mMakcMMas/ibHOE HarnpshkeHue B MaTepuasne LUUH.
06yC/10B/IEHHOEB3aMMOdeiCTeneMOTAe NbKbIX3/IeMEHTOeNPo8oaHUKaoAHO(asbl,CT,, ., — Nogopmynie
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200-1X," (24)
f3n max " ia wu/ ,, *brv
KBy ''*np\n'

roe ng,,— KOaMULMEHT [UHAMUYECKOW Harpysku, 3aBUCALWMIA OT pacyeTHOW OCHOBHOW 4acToThbl

COBCTBEHHbIX KOJlebaHnin 3/1EMEHTOB COCTaBHOW LWNHbLI 7,,,, KOTOPbIA cnefyeT onpefenaTb Mo
pacyeTHbIM rpadukam, NpuBeLeHHbIM Ha PUCYHKe 5.

PacyeTHyt0 OCHOBHYIO 4acTOTY COOGCTBEHHbIX KOfiebaHuii 3/1eMeHTOB COCTaBHOM LWKWHbI hasbl fg,, U,

onpeaensitoT no hopmyne
P (28)
1an 22"2" Man ¢

rae /,, — PaccTosiHne Mexay OCsiMU MPOKIasiokK, M;
J — MOMEHT UHepLUUM NOMNepeYHOro CEYEHNS 3/IEMEHTA LUNHbI, M4:
T,, — Macca 3/1eMeHTa LWMHbI Ha eAVHULY A/TMHBI, KI/M.

5.4.2.6 MakcnmasibHoe HanpshkeHne B Mmatepuasie WnH CT,,,, Ma. 1 MakcumasibHYy0 Harpysky Ha onop-
Hble 1 MPOXOoAHble U3onATopsl Fyy;, H. Npy pacnosioxeHun WMH No BepPLUMHAM TPeYrosibHMKa (PUCYHOK 26. e. T)
crefyeT onpeaensTb C y4eTOM X NPOCTPaAHCTBEHHbIX KOe6aHuiA, UCrnob3ys opMysibl:

F3>/ .. (26)
CTtnax & j ||/ 1

@7

(28)

roe W —MEeHbLUNA 13 ABYX MOMEHTOB COMNpPOTUBJ/IEHNA MNMOMNepeyHoOro ce4eHnsA WNHbIL. M3. T. €. MOMEHTa

COMPOTUBNEHNSA NpPU N3rnMbe B NJIOCKOCTU, NPOXOAsLLeli yepe3 OCb M30/IATOPOB, U MOMeEHTa
COMPOTUBNEHNSA NPU N3TMbe LUNHbI B NJIOCKOCTU, MPOXOASALLEN yepes APYrylO OCb LUVHbI;
Fwafﬁgx—snempo,qmammquKme CUnNbl, onpegensieMblie COOTBETCTBEHHO Mo doopmyiam (2) n (3);

dan  —ko3a(hdMUMEHTbI, 3HAUEHMSI KOTOPbIX A5 Hanbosiee PpacnpPOCTPaHEHHbIX TUMOB WMHHbIX
KOHCTPYKLMIA (PUCYHOK 2. 6. B. ) NpuBeAeHbl B Tabnuue 5.

Tabnunuya 5— 3HavyeHNs KOIPHPULMEHTOB 1 LUNHHBIX KOHCTPYKLMIA

3HaueHune kKoathuymeHTa
Cxema KOHCTPYKLMK 3HaueHue
PacnosioxeHune LwnH A
KO3 nyneHTa A WHu
Ha pncyHke 2 depuy [O/151 LUWH KPYT/1070 Y b
|, KBagpaTtHoro
KOJIbLIEBOrO ceveHuni
ce4veHunsa
Mo BepLUMHaM MPsAMOYro/IbHOro B 0.9S 0.95 M6
paBHO6ePeHHOro TpeyrosibH1Ka
Mo BepLlwmMHamM paBHOCTOPOHHErO 0 1.0 1.0 1.39
TpeyrosibHuKa a 1.0 1.0 1.21

5.4.3 PacyeT nogBeCcHOro camoOHecyLlero Tokonposoaa
54.3.1 PacueTHOe MakCcUMasibHOE HanpshkeHne B MmaTepuasie NpoBOAHMKOB MNOABECHOIO CaMOHecylLLe-

ro Tokonposoaa TAva. Toae Ma. cnegyeT onpenensaTb € y4eTOM COOGCTBEHHOINO Beca, Beca U30MAUMOHHbIX pac-
NMOPOK 1 NbAa, a Takke nencrteus Harnopa BeTpa, T. e.

«pacy. Tex s <W + (29)

rae — MakcMMasibHOe HanpshXeHne B MaTepuasie NPOBOAHUKOB BCNEACTBME 3/1EKTPOANHAMUYECKOTO
neiicteus Toka K3;

— HanpshkeHue B MaTepunasie NPOBOAHNKOB OT COGCTBEHHOIO Beca, Beca M301SLNOHHbIX pacrnopok
M NibAa, a Takxke AeicTBUSA Hanopa BeTpa.

Harpysky Ha W30M14TOp MNOABECHOro CaMOHecyllero TOKonpoBofa crefyeT onpegenstb no dopmy-
ne (13).
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5.4.4 PacueT WMHHbIX KOHCTPYKUWIA C ynpyronogatavBbiMy ornopamMm

544.1 MakcmasnibHoe HanpshkeHre B Mmatepuasie WUH U MakCUMaslbHYIO0 Harpysky Ha N30/1ATOpbI LWNH*
HbIX KOHCTPYKUUIA CynpyronogatsiMBbiMu onopamu cnenyet onpeneniaTe COOTBETCTBEHHO Mo dpopmyniam (18)m
(19) nnun (20) n (21). a YacToTy CO6CTBEHHbIX KONebaHui — no doopmysie (22). yuntbiBasi Npyv 3TOM, 4YTO Napa-
MeTp OCHOBHOW 4acTOTbl I, ABNAETCA PYyHKUMe 6e3pasmepHbixX BesinuuH C, tVEJ* MIiml, rge C,, — xecT-
KOCTb Onop, a M— npuBefeHHass Macca. 3HayeHusi XEeCTKOCTU OMnop OnpeaenstoT 3KCNepuMeHTanbHO, a
npMBefeHHOo’ Maccbl — corniacHo S.4.4.2. KpuBble AN onpegeneHns I, WWH C XXECTKUM 3aKpensieHnem Ha
ornopax npmBefeHbl Ha PUCYHKe 6. a 415 WWH C LWapHUPHBIM 3aKpernsieHMeM — Ha PUCyHke 7. 17151 WWH C yepe-
OYIOLLMMUCA XECTKUMU U LUAPHUPHBIMUK 3aKpensieHMs MU Ha ornopax 3HaveHve napameTpa r, OoNyCTUMO npu-
6/11M3nTeNIbHO OLEHNBATD Kak cpefHee Mexay ero sHayeHUAMU, HaliieHHbIMU MO KPUBbIM PUCYHKOB 6 1 7.

5
Py
#"’"ﬁ
4 »’
"
3 "’::
oL
/’:‘n::v‘
z .
-
oot

1 .|
M50 100 200 300 O 1000 2000 Gy Y&

PuUCyHOK 6 — KpuBble A/1s1 onpeaeneHns nepBMeTpa OCHOBHO YaCcTOTbl CO6CTBEHHbIX KOMe6aHuii WKHbI NPY ee XXeCTKOM
3aKpen/ieHnn Ha yrnpyronoaaT/iMBbIX onopax

=008 1 2 =3

P %
23 S
20 et

15 J-: =

10

1© 20 80 & 100 200 30 S0 N0 Gy fYE)

PucyHoOK 7 — KpuBble A/1s1 onpeaenieHnsi napaMeTpa OCHOBHOW YaCcTOTbl COGCTBEHHbIX KO/IEGaHUIA LWNHBI MPU ee LapHup-
HOM 3aKpernJieHVn Ha ynpyronoAaBT/IMBbIX Onopax

3HayeHnA I, 415 WNH CKEeCTKMM 3aKpernsieHnem Ha oropax npu C,/3/EJ 25000 v o1 WMHE WapHUPHbIM
3akpenneHnem Ha onopax npu C,, | 3JEJ r 3000 npmBeaeHbl B Tabmue 2.
5.4 4.2 NprBeaeHHYI0 Maccy onopbl M. Kr. onpeaenstoT No NnpnéamkeHHon popmyne

on (30)

Hu,.

rae M, — macca onopebl, Kr;
Hyon ¥ Hy yy — PACCTOAHMSIOTOCHOBAHMSIONOPbLICOOTEETCTBEHHOAOLEHTPAMACCO/10PbI(M301STOPA)MLEH-
Tpa Macc NONepPeyYHOro CeYeHns WnHbI (PUCYHOK 8), M.
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Mpw M3BECTHOW YacToTe COGCTBEHHbIX KosieGaHuii onopbl, 3aKpensieHHo Ha

YMNpyromMm OCHOBaHUW, NMPUBEAEHHY Maccy M, Kr. crieflyeT onpefensitb no gpop*
Myrse

M- Saf (31>

roe C,,, — XecTKOCTb ONopbl, MPaKTU4eCcKn paBHas XeCTKoCTn nsonaropa C,,,.
H/wm;
/o, — YacToTa COBCTBEHHbIX KoslebaHni onopel. 'y, paBHas vYactoTe
kone6aHwin nsonartopal,,.

5.4.5 MpoBepka TOKOMPOBOAOB Ha 3/1EKTPOANHAMUYECKYHO CTOMKOCTb PmcyHok B — K pacuety npwu-
npu Hanuumm yctpoincte AlNB BeAEeHHOW Macchbl Onopbl
5451 Mpw Hannumn 6bicTpoaelicTBYOWMX AlNB TOKONPOBOAbI 3/1IEKTPO-
yCTaHOBOK HanpshxeHnem 35 KB 1 Bbllwe criegyeT NPOBEPATh Ha 3/1eKTPOANHAMNYECKYO CTOMKOCTb NpU NOBTOP-
HOM BK/ItOHeHUM Ha K3.

MeToAMKa NPOBEPKM NpuBeaeHa B NpuioxeHnn b. Takast npoBepka He TpebyeTcs, ecnn NPOAo/IKUTENb-
HOCTb 6eCcTOKOBOI nay3bl ” , C

2,3
il (32
t6.!\ 3

rae 7, — nepBas (OCHOBHas) YacTOTa COGCTBEHHbIX KOsiebaHMii OLWMHOBKN, L;
6 — forapudMmnUecKknini AEKPEMEHT 3aTyXaHMs TOKOMNPOBOAa MPU FOPU30HTasIbHbIX KOMie6aHusX, 3Have-

HMe KOTOPOro onpeaesisieTcsl 3KCNEPUMEHTA/TBHO /151 K&XA0M KOHKPETHOW KOHCTPYKUUN TOKOMPO-
BOAA.

5.4.6 PacueT rubknx NpoBOAHUNKOB

5.4.6.1 Tpu pacueTe rMGKNX NPOBOAHWNKOB ClieflyeT OonpenesiaTb MakCMa/lbHOe TSKEHVE B MPOBOAHM-
Kax 1 MakcMMasibHOE OTK/IOHEHME NMPOBOAHUKOB Npu K3 1 nocre ero oTk/o4veHus (NMpuioxeHue B).

55 MpoBepKa LWUHHBLIX KOHCTPYKUWIA, TMGKUX MPOBOAHWKOB W 3MEKTPUYECKMX anmnapartoB Ha
3/1eKTPOAMHAMMYECKYIO CTOKOCTb NMPU KOPOTKOM 3aMbIKaHNN

5.5.1 T[pu NnpoBepKe WNHHbIX KOHCTPYKUMIA Ha 3NEKTPOANHAMUYECKYHO CTOMKOCTb pacyeTHbIMU BeNYun-
Hamu ABAAIOTCA MakCUMasibHOe HanpsbkeHne B marepuasie wivH ¢,y (Ma) 1 MakcumanbHas Harpyska Ha n3o-
natopsl F gy (H).

[Nsi NpoBEepPKM 3/1eKTPOANHAMUYECKON CTOMKOCTU WUMHHBIX KOHCTPYKUMIA cnedyeT UCMOo/Ib30BaTh Crieay-
lolLMEe HEpaBEHCTBa:

<W s«WI (33)

~rT\ax Maon?*|

rAe <Tpon U Fron — AONYCTMMOE MEXaHNYECKOEe HanpsPkeHne B Matepuase WyH. MNa. n 4onycTrMas MexaHu-
yeckas Harpyska Ha nsonartopsbl, H. KOTopble cneayBTONpeaB/iATbL BCOOTBBTCTBUMCS. 3.
Mpumepbl pacyeTa 3/1IEKTPOAMHAMUNYECKON CTOMKOCTU LWMHHBLIX KOHCTPYKUWUIA NPUBEAEHbI B MPUIOXe-
HUn I,
55.2 Mpu npoBepke rM6KNX NPOBOAHNKOB Ha 3/1IEKTPOANHAMMNYECKYHO CTOMKOCTb pacyeTHbIMU BENYN-
Hamu AB/IAIOTCA MakCUMasIbHOE TsKeHne A .M MakCMasibHoe COMXKeHre NPOBOAHNKOB npu K3.

Ona npoBepku 3]'IeKTpOp,I/IHaMVI'-IeCKOl7I CTOWKOCTU FMOKNX npoBOAHUKOB CriegyeT Ncnosib3oBaTtb Cneayto-
e HepaBeHCTBa:

Fmax f aonm
(34
8 —2(3—TIp)™N\doan.(nm
roe F,o, — AOMNyCTUMOE TSXXeHMe NPOBOAHNKOB, KOTOPOE CriefyeT onpefensaTs B COOTBETCTBUN C 5.3;
a — paccTosaHue Mexay NpoBoAHUKaMn a3 Npu OTCYTCTBUU UX CMELLEHUS;
S — pacyeTHOe CMeLleHVe NPOBOAHWKOB;
r, — pagnyc pacuienneHus dasbl:
apon. min HauMeHbLllee A0NYCTUMOE PacCTosHUE MexAy MPOBOAHMKaMWM pasHbiX (a3 nNpu Hanbonbluem
paboyeM HanpsHKeHUU.
55.3 AnekTpoanHaMmnyeckasi CTOMKOCTb 3N1EKTPUYECKNX annapaToB B 3aBUCMMOCTM OTTMMNA U KOHCTPYK-

LU XapaKTepusyetca nx npenesibHbIMM CKBO3HbIM TOKaMiu /np e U /npcxa Y HOMUHa/IbHbIMW TOKaMu 3/1eKTPo*
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ANHAMUYECKOW CTOVMKOCTW /gy W [y, NI KPATHOCTBIO TOKA 3/1EKTPOAVHAMUYECKON CTONKOCTU /y, /(1/21,,,,) =

= «QnNH-
dnekTpognHamuyeckas CTOWKOCTb S/IEKTPUNYHECKOro annapara ob6ecneyeHa, eCNuv BbINOMHAKOTCA yeno*

ena:

AguH N ~Ano*
~OWH biy,’, (35)
~np. cu Mno’
'np. cHe “yal
rae /,, — HavasibHOe AelicTBYIOLLIee 3HaYeHVe nepnoamnyeckoi coctasnsatoleli Toka K3 B Lienu ¢ anekTpu-
YeckuM annaparom;
'y, — yAapHbIii TOK K3.

6 Tepmuyeckoe AeiCcTBME TOKa KOPOTKOrO 3aMblKaHNS

6.1 OnpegeneHvie uHTerpasa [Xoyns M TepMUYECKN ISKBUBA/IEHTHOIO TOKa KOPOTKOro 3aMblKa-
HUSA

6.1.1 CreneHb TEPMUYECKOTO BO3LENCTBUA TOKa K3 Ha NMPOBOAHVKM N 3/1EKTPUYECKME annapaTbl onpe-
JenseTcsa 3HavYeHeM nuHTerpasia xoyns B,. A2 m c
*oTw (36)

B.=I .
0

rae iy, — Tok K3 B Mpon3BO/IbHbI MOMEHT BpeMeHu f, A;
(on1 — PacyeTHasa Npoaos/KNTENBHOCTL K3 B asiekTpoycTtaHoske (4.1.5). c.

CTeneHb TepMMYecKoro BO3,CI,eI7ICTBVIF| ToKa K3 Ha npoBOAHUWKW U 3MEeKTpUYecKkne annaparbl JONYyCTUMO
TakKxe onpenesiatb C UCNosib3oBaHNEM 3HaYEeHUN TEPMMNYECKN 3KBNBAJTIEHTHOIO TOKa K3

8

- X
“Qep.ac

(37

‘Ol‘ll'l

M pacyeTHOW NPOAO/IKNTENBHOCTY K3.

6.1.2 WuTerpan [xoyns B, AOMNyCcKaeTCs onpefesisiTb NPUOIMXEHHO Kak CyMMY WHTErpasios OT Mepuo-
Aundeckoli 8,, ,, n anepnoamyeckoit 8,, coctasnatowmx Toka K3. T. e.

BH*BKH + 8Ka' (36)

6.1.3 MeToauka aHa/INTUYECKNX pacyeToB MHTerpasia [I>Koynsa n TepMmnyYeckn 3KBUBASIEHTHOIoO Toka K3
3aBUCUT OT PacyYeTHOW CXeMbI 3/1eKTPOYCTaHOBKW, NOJIOXEHUS pacHeTHOM TOUKM K3 1 ee yaaneHHOCTU OT reHe-
paTopoB. CUHXPOHHbIX KOMMEHCATOPOB U 3/1eKTpoABuratesieii. Mpu 3ToM BO3MOXHbI CreAytowme criyyaun:

a) mMcxofHas pacyeTHas CxemMa 31eKTPOYCTaHOBKN UMeeT NPOU3BOJIbHbIA BUA. HO A/1BCEX FeHepaTopoB
M CUHXPOHHbIX KOMMeHcaTopoB K3aBnseTcs yaaseHHbIM, T.e. OTHOLWEHWE AENCTBYIOLWEro 3HaYeHNs nepuoau-
YecKoli cocTaBnAloLel Toka AI6Oro reHepaTopa UaN CUHXPOHHOIO KOMMeHcaTopa B HavasibHblii MOMeHT K3 K
€ero HOMMHa/IbHOMY TOKY MeHee ABYX. B aTOM cnyyae BCe NCTOUYHMKM 3/IEKTPUYECKON 3HEPTnKN 1 CBA3bIBatoLLMe
MX CTOYKOM K3 anemMeHTbl pacyeTHOl cxemMbl NyTeM Npeobpa3oBaHns CXeMbl 3aMeLLeHNs AO/MKHbI ObITh 3ame-
HEHbl 06LWUM 3KBUBAIEHTHBIM NCTOYHUKOM (cucTemoii). 34C KOTOPOro NpUHMMaeTCss HEM3MEHHOW NO amniu-
TyAe. a WHAYKTUBHOE COMPOTUB/IEHVE pPaBHbIM  Pe3y/IbTUPYIOWEMY 3KBUBAIEHTHOMY UHAYKTUBHOMY
COMPOTUBNEHUIO 3/1IEMEHTOB PACUYETHOM CXEMbI:

6) mncxopgHasa pacyeTHass cxema COAepPXUT OAUH UV HECKOJIbKO OAHOTUMHBIX U O4MHAKOBO YAa/IEHHbBIX OT
pacyeTHOW ToukM K3 reHepaTopoB U/ N CUHXPOHHBIX KOMNEHCATOPOB, Npuyem pacyeTHoe K3 A1 HUX ABniseTca
6M3KNM, T. €. HaYa/IbHOE [eliCTBYIOLLee 3HaUYeHe NeprognNyeckoli COCTaB/IAOWEN TOKa Kax4oro reHepatopa
W/ CUHXPOHHOIO KOMMNeHcaTopa NpeBbIWaeT ero HOMUHasIbHbIN TOK B ABa 1 60s1ee pasa:

B) MCXOAHAA pacyeTHas cxema COAEePXUT pasninyHble NCTOYHUKM SHEPIUKn, a pacyeTHasa Todka K3 genut
CXeMmy Ha [Be He3aBUCUMble 4acTW, OfHa U3 KOTOPbIX COAEPXUT UCTOYHUKN IHEPTUU, /13 KOTOPbLIX pacHeTHoe
K3 aBnsetca ypaneHHbIM, a gpyras —OAWH WM HECKONIbKO reHepaTopoB (CMHXPOHHbLIX KOMMEHCaTOpOB),
HaxXoAALWMNXCA B O4MHAKOBbIX YC/10BUAX OTHOCUTENBHO TOUKN K3 1 CBA3aHHbIX CTOUKOM K3 no pagmasibHOM cxe-
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Me, NpUYeM A1 3TOo MaluHbI UMW TPYNNbl MalWWH pacyeTHoe K3 siBnsieTcs 6/1M3KMM. 8 3TOM C/ly4yae 3KBUBa-
NEHTHYIO CXeMy 3aMelleHns cnenyeT Npeobpa3oBatb B ABYX/IyHEBYH: BCE UCTOYHUKN HEPIUM, AJ1S KOTOPbIX
pacuyeTHoe K3 ABNseTcs ygasieHHbIM, U CBA3bIBaKOLWME NX C TOUKol K3 anemMeHTbl NpeactaBuTb B BUAE OOHOMN
BETBM C HEM3MEHHOM MO amnAnuTyae 3KBMUBasieHTHOM O4C 1 pe3y/bTUPYIOWNM 3KBUBAJIEHTHBIM CONPOTUBIIE-
HMEM. a MallVHy WK Tpynny MallvH, A5 KOTOopbIX pacyeTHoe K3 siBnsieTcs 6/1M3kuM. — B BUAE OPYroii BETBU C
n3MeHsoLerica Bo BpemeHn 34C 1 COOTBETCTBYHOLVM 3KBUBa&/IEHTHBLIM COMNPOTUB/IEHNEM;

r) ncxogHas pacyeTHasa cxema CoAepPXUT pas/inyHble UCTOUYHMKU IHEPrumn, a pacyeTHas Touka K3 genurt

CXeMy Ha [Be He3aBUCUMbIe YacTW, O4HA N3 KOTOPbIX COAEPXUT NCTOUYHUKN 3HEPTUN, AN KOTOPbIX pacyeTHoe
K3 siBnseTca yganeHHbIM, a gpyras — rpynny ogHOTUMHbIX 3neKkTpoaBuratenein (CUHXPOHHbIX UM aCUHXPOH-
HbIX). O4/19 KOTOPbIX pacyeTHoe K3 saBnsieTca 61mn3kim. B 3TOM criyyae 3KBUBa/IEHTHYO CXEMY 3aMeLLEeHUs Tak-
Xe cnegyet npeobpasoBaTtb B AeyX/H0Yeeylo: BCE CTOUYHUKN 3HEPrnu, ANA KOTOpbIX pacyeTHoe K3 sBnsaetcs
YAAIEHHbLIM, U CBA3bIBAKOLWNE UX C TOUKOW K3 3nemeHTbl NpeacTaBuTb B BUAE OAHOM BETBM C HEM3MEHHON MO
amMnnuTyge akBuBasieHTHo 34C n pe3ynibTUPYOLWMM 3KBUBA/IEHTHbIM COMPOTMB/IEHUEM, a TPYNny 3/1eKTPO-
pBurarteneil — akBuBasieHTHon 3/4C 1 3KBUBa/IEHTHbLIM CONPOTUB/IEHNEM.

6.1 .4 lMpwv onpegeneHnn nHterpana [hkoyna u TepMmmyeckn sKkBUBasIeHTHOro Toka K3 gonyckaercs npu-
HMMaTb. UTO anepuoguyeckasi CoCTaB/isaoWas Toka K3 OT TOM 4acTu pacyeTHOW CXeMbl, KOTOpas COAepXUT
yAaneHHble oT MmecTa K3 MCTOUYHVKM SHEPIUN, HE3ABUCUMO OT KOHUIypauum aTO CXeMbl U3MEHSETCS MO 3KC-
NMOHEHLNASIbHOMY 3aKOHY C 3SKBUBA&/IEHTHOI MOCTOsIHHOM BpemeHu. ocrefHo cnenyet onpefenstb Mo
OfHOW N3 cnenyrowmx hopmyi.

T - xC(5-0| (39

'a., 9o *
O*n«r*c (* - 0)

T-m-1» (40)
‘YenHx z
. Im, ¢ *T £3M20| (41)
“eBUNX —L120)

A€ Xo 5:0) I (xv05 — IKBMBAIEHTHbIE UHAYKTVBHOE U aKTUBHOE COMPOTHB/IEHUSI OTHOCUTE/IEHO TOUKM
K3. onpepgensiemble M3 CXEM 3aMeLEHUsi, B KOTOPbIX BCE 3/IEMEHTbI UCXOAHOW
pacyeTHOWM CXEMbl Y4YTE€Hbl COOTBETCTBEHHO TO/IbKO WHAYKTUBHBLIMU U TOJIbKO
aKTUBHbIMW COMPOTUB/IEHUSMMU:

Z,, — KOMMJIEKCHOE3KBMBA/IEHTHOECOMNPOTUBIEHNECXEMbIAMELLEHNSIOTHOCUTESTBHO
pacueTHoW Touku K3, onpegensiemoe npu yactoTte 50 Mu;
Im Z,, 1 Re Z,, — COOTBETCTBEHHO MH/Mas N AeCTBUTENIbHAsA COCTaBAOLWMe 3TOr0 CONPoOTUBIIe-
HUS;
Zj',20)— KOMMJIEKCHOE 3KBMBaJIEHTHOE COMPOTUB/IEHNE CXEMbI 3aMeLLEHNST OTHOCUTESTbHO
pacueTHoOl Toukn K3. onpegensiemoe npu yactote 20 Ny,

Im Z,X(ZOi n Re ZAOj — COOTBETCTBEHHO MHUMasA n lCl,el‘/'ICTBl/ITeI'II:>H<’:'15:I COCTaB/idAoumMe 3Toro conpoTtmerie-
HUA.

MpumeHeHune — lNpn onpegeneHn 3KBMBAJIEHTHOW MOCTOAHHOW BpemeHu T,,, NO 060N M3 aTuUX hopmys
CUHXPOHHbIE U aCUHXPOHHbIE MalUVHbl AO/DKHbI ObITh YUYTEHbl MHAYKTUBHbLIM COMPOTUB/EHMEM 06paTHON nocnegoBatesib-
HOCTU N aKTUBHbIM CONPOTUBIEHMEM OOMOTKM cTaTopa.

6.1.5 B Tex ciyyasx, Korga ncxogHas pacyetHas cxema MmMmeeT NPOM3BOJIbHbIN BUA,. HO A5 BCEX reHepa-
TOPOB U CUHXPOHHbLIX KOMMeHcaTtopoB K3 aBnsieTcs yaaneHHbIM (6.1.3, nepeyncrieHne a), Hterpan [Jxoyns B,,.
AZ c. cnepyeT onpefenaTtb no dpopmyne
21>

B.=B,-B,. =/5% ~oTkn + ~a, 3 1€ 42)

rge /, . — OelicTBylollee 3Ha4eHne NepuogmnyecKon coctaBnaoLeil Toka K3 oT 3KBUBa/IEHTHOTO MCTOYHU-
Ka aHepruu (cuctembl). A.

3HaK K—». pacnosioXeHHbIli Nog 0603HauYeHneM (Z). 03Ha4aeT KOMIMJIEKCHYHO BE/TMUVHY (34eCh U Aanee).
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B aTOM c/lyyae TepMUYECKN 3KBUBAJIEHTHBIV TOK K3 lrep A PaBEH
2*e»in
r 7ax
A«p. u— A», ¢; Lx>W i1-e (43)
*014/
1

Mpu [y, > 3T, 5 MHTErpan [>xoyns onycTuMmo onpeaensTtb rno popmyrie

=V e(ATKM * ~a 3K)' (44)

a TepMMYecKn 3KBMBaJIEHTHbIM TOK K3 1o oopmyne

Mep.x _m

6.1.6 B Tex cniyyasix, korga ucxogHas pacyeTHas cxema COAEePXUT OAMH NI HECKO/IbKO O4HOTUMHBIX U
O[VHaAKOBO yAa/leHHbIX OT pacHeTHOW Toukn K3 reHepatopoB (CUHXPOHHbIX KOMMNEHCATOPOB), NpuyeM pacuyet*
HOB K3 ana Hux asndaetca 6nunskum{6.1.3.nepeuncrieHne 6), uHterpan [xoynsa.A? c.cnegyetonpenenstbio
copmyrne

(45)

AuU *Ta-r 1-e ™" (46)

: 1)

rae /o, — Hava/ibHOE [eiiCTBYOLLEee 3HaYeHNe NepnoanYeckol cocTasstoLLel Toka K3 oT reHepaTopa
(reHepaTOpOB, CUHXPOHHbLIX KOMMAEHCATOPOB). A:
B, ‘> — OTHOCUTENbHbI NHTerpan Mxoyns:

7

rge |, — AecTByloLeeakaveHneneprognybckoncocTasnsatoLenTokaK3oTreHepaTopa(reHepaTopoB.
CUHXPOHHbIX KOMIMEHCATOPOB) B MPOU3BOJIbHbIA MOMEHT BpEMEHN. A:
T, + — NOCTOsIHHasA BPEMEHU 3aTyxXaHWs anepnognyeckor coctassistolein Toka K3 oT reHepaTopa
(reHepaTOpPOB, CUHXPOHHBLIX KOMMNEHCATOPOB), C.
3HavyeHNss OTHOCUTENBLHOTO MHTerpasia [xoyns 8y ., YYMTbIBaIOLWEro BAUSHNE U3MEHEHUS BO BPEMEHW
amMnAnTyabl Nnepnognuyveckor coctaenstoLlein Toka K3. npm pasHbix cuctemMax Bo3byXaeHusi reHepaTopoB U pas*
HbIX YAA/IEHHOCTAX pacyeTHOM TOYKM K3 OT reHepaTtopoB, T. €. pa3HblX OTHOLIEHUSAX AENCTBYIOLWEr0 3Ha4YeHUS
nepuoanYecko CoCTaB/sOLWEeN TOoKa reHepaTopa B HadasibHbli MOMEHT K3 K HOMWHa/IbHOMY TOKY MallWHbI
MOryT 6bITb OnpeaeneHbl NO KPUBbIM Ha pyucyHkax 9—11.
Mpn paccmaTpuBaeMoil UCXOAHOW pacyeTHOW CXemMe TEPMUYECKU 3KBMBasIEHTHbIN TOK K3. A. cnepyet
onpenensatb No dpopmyne 46

(46)
Mpu [y, > 3, NHTErpan [xoyns 4onycTMmo onpenensats no opmysne
BK<C /*Or(OK"IolwI +7Vr) i “9)
a TepMMYecKn 3KBMBAJIEHTHbIN TOK K3 no dhopmyne
(SO)

mep. akk *nor.
1 "OT&ft

3Hak B», pacnosioxeHHbI nog 0603HavYeHnem (B), 03HayaeT, 4TO AaHHaa Be/IMYnHa BblpakeHa B OTHOCUTE b-
HbIX eauHMUax (30ecb u ganee).
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&
o8
o8 Sogen)
Pt
oy —_—
\ " —
i
05
oA
o8
[T —— Y ——— - 1 |
0 of 02 08 04 ta Y pt 82 63 04 ge
PucyHok 9 — KpuBble ana onpege- PucyHok 10— KpuBble ans onpe- PucyHok 11 — KpuBble ans onpe-
NIeHNs | OT CUHXPOHHBIX reHepa- AeneHuns B, . OT CUHXPOHHbIX reHe- OeneHns . OT CUHXPOHHbIX reHe-
TOpPOB C TUPUCTOPHOV HE3aBUCUMOW paTopoB C TUPUCTOPHOM CUCTEMOM paTopoB C ANoAHOM 6ecLyeTo4HOM
CUCTEMON BO3OYXAeHUSA camMoBO306yXaeHus CUCTEMOW caMOBO36YXAeHuns
6.1.7 B Tex cny4asx, korga ncxogHas pacyeTHas cxema CoLepXXUT pas/inyHble MICTOYHUKN IHeprmuu, a

pacueTHoe K3 gennTt cxemy Ha [iBe He3aBUCUMbIE YacTu, OfHa U3 KOTOPbIX COAEPXUT UCTOUHMKN IHEPTUM, O1s1
KOTOpbIX K3 ABNseTCcA yAasieHHbIM, a ipyras — OAWH UM HECKOJIBKO TEHEPATOPOB (CMHXPOHHBLIX KOMMEeHcaTo-
pOB). HAXOASLLMXCS B OJAMHAKOBbIX YC/IOBUSIX OTHOCUTENIBHO TOUKM K3 1 CBA3aHHbIX C TOUKO K3 no paguanbHoii
cxeme, Mpuyem AJ/is 3TOW MalWHbI UKW TPYNMbI MallMH pacyeTHoe K3 siBnsietcs 6/m3kum (6.1.3. nepeuncrie-
Hue e). nHTerpan [xoyns cnenyet onpenenaTb No oopmyne

21> wown »HY T kn

0= (I* o+ 2l IO +1° B, XARHif.CT,. 1o
, 4
0.x* Ta.t) (51)
*fn.c N|(k a.*k7a, e 7a. 7>t
T*»* + 7ot
rae 0,,, — OTHOCUTE/IbHbIM MHTErpasl OT NeEPUOAVNYECKON cocTaBstoLlel Toka B mecTe K3. 06yc/10B/1eHHO-
ro geiicteBmuem reHeparopa (CMHXPOHHOIO KOMMNeHcaTopa):
[© ubs
\ «J1
O A — (52)
* (ftfrr(orxn

3HayeHns OTHOCUTENLHOrO nHTerpana O,, Npu pasHbIX CUCTEMAaxX BO3OYXXAEeHNA reHepaTopoB N pasHbIX
YyAa/IeHHOCTSAXPacYeTHONTOUKN K3oTreHepaTopoe MOryT6bITbONPBAB/EHbI MO KPUBbLIM Ha pUCyHKax 12—14.

B Tex cnyyvasx, korga 3, > ", £3[ ;uHTerpan [koynsa fonyctumo onpeaenstb rno popmyre

2n
LTt .c7ftof7

Ta»*7*r

LTALT
B,=</*.¢2/,.1,00" +/B,ATbl. ¢ [* . T, 5+ "o T, 1-€ er

a B cnyyae, korga fo > 37, - UHTErpan [pkoynst MOXHo onpeaensite no opmyne
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a8 Roown) =2 09 npwag =2 _|
L 25

08 » N 122
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i

0. \ x4
]
» ™ \ \3:
05 05
001 Bz B3 04 Lo 0T 02 03 oA o 00T GZ Q3 04 4c
PucyHok 12 — KpuBble ans onpege- PucyHok 13 —KpwuBble ans ornpe- PucyHok 14 — KpuBble ans onpe-
NeHNs Qy (OT CMHXPOHHbIX reHepa- Aenenust O,, OT CUHXPOHHbIX reHe- [eneHns Q,,0T CUHXPOHHBIX reHe-
TOPOB C TMPMCTOPHO HE3aBUCKUMOI paTopoB C TMPVUCTOPHOI CUCTEMOI paTopoB C ANOAHOIN 6eCLLEeTOYHOW
cucTeMomn Bo3byxaeHns caMoBO36yXaeHuns CUCTEMOI CaMOBO36YXAEHUS
— | 47«.c InOrTa.m?*. 1 54
S« = (/n'c'2/nl;/n0!9-"/nOr: (54)

Mpn paccmaTpMBaemoli pacHeTHOWM cxeme TEPMUYECKN IKBMBAJIEHTHbIN ToK K3 cnepyeT onpenenaTb nNo
copmyne (37). npeaBapuTesibHO Haliaa 3HadyeHue B, ¢ nomollbto hopmysbl (51) unm (53). nnum (54).

6.1.8 B Tex cniyyasix, Korga ncxogHas pacyeTHas CXemMa COAepPXUT pasnnyHble UCTOUYHVKN 3HEPTruK, a
pacyeTHas Touka K3 genut cxemy Ha [Be He3aBUCUMble 4acTu, OfiHA U3 KOTOPbIX COAEPXUT NCTOUYHUKN 3HEp-
rmun, 4119 KOTopbIxX pacyeTHoe K3 aBnsetcs yganeHHbIM, a gpyras — rpynny ogHOTUMHbLIX 3NeKTpogsuraTenen,
0N KOTopbIX pacyeTHoe K3 aBnsieTca 65m3kmm (6.3.1. nepeuncnenuve r), uHterpan [xoynsa cregyet onpege-
NATb MO METOAMKE. U3/I0XEHHOM B 6.1.7. T.e.cucnonb3oBaHnem copmyn (51). (53) unm (54). B KOTOpble BMECTO
lno- T, r,Bxr 1 Q,, cnefyet noActaBNsATb COOTBETCTBEHHO Hada/lbHOE 3Ha4yeHue Mepuoamnyeckoli cocTas-
nsowel Toka K3 0T 3KBMBANIEHTHOrO ABUratensi /ng,. MOCTOSIHHYIO BpEeMEeHW 3aTyxaHusl arnepuoanyeckol
COCTaBNAOWel ero Toka T, , 1 3HaueHus pyHkuuii B, , 1 O, , NS SKBMBA/IEHTHOTO 3/1EKTPOABUraTens. 3Haue-
HUA 3TNX OYHKLUWUIA ANS CUHXPOHHBIX 3/1eKrpoasurateneii’MoryT 6biTb onpegesieHbl Mo KPUBbIM Ha pUCcyHKax 15
1 16. a 4N aCUHXPOHHbIX 3/1IeKTpoABUraTeneinl — No KpMBbIM Ha pUCYHKax 17 n 18.

B n
&2 L
Fopoy =2
08 ——
o8 3
4
07 — 5
T &
08 S B s
03 04
L1 T A
C I T X 13
9 0834 02 03 ©0A t¢ O a1 02 G6A 04 (o

PucyHok 16 — KpuBble Ans onpegenexus O, , oT

PucyHok 15 — KpuBble /151 onpefienienns 8, , oT CUH-
CUHXPOHHOTO 3M1eKTpoasurarTens

XPOHHOrO aniekTpoasurartens
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0 o1 02 03 04 (¢ 6 01 02 03 O4 (¢
PucyHok 17 — KpuBble ana onpegeneHns oT «CUH- PucyHok 16 — Kpusble ans onpegenieHns Oy, OT acuH-
XPOHHOrO 3/1eKTpoaBUraTens XPOHHOrO 3/1eKTpoABUraresis

TepmMunyeckn aKBMBa/IEHTHbIN TOK K3 cnenyeT onpegensatb no hopmyne (37).

6.2 TpoBepkKa 3NEKTPUYECKIMX annapaToB Ha TEPMUYECKYHO CTOWKOCTb MPU KOPOTKOM 3aMbIKaHWM

6.2.1 TepmMuyeckas CTOMKOCTb 3MEKTPUUECKNX annapaTosB Npu CKBO3HbIX K3 xapakTepusyetcs ux Hop-
MMpPOBaHHbIM TOKOM TePMUYECKO CTOMKOCTY Jlep.HOpPM B amriepax 1 JonyCTUMbIM BpeMeHeM BO3elicTBUSA 3TO-
IO TOKA <rgp yopw B CEKYHAAX (FOCT 687).

6.2.2 PacyeTHOe BbIpaXXeHne, KOTOPOe criefyeT UCMNOoJ/Ib30BaTh MNPy NPOBEPKE KOMMYTaLMOHHbLIX anna-
paToB Ha TEPMUYECKYIO CTOMKOCTb, 3aBMCUT OT pacveTHOW NpogoxmuTensHocTu K3.

8 Tex criyyasx, Korga pacyeTHasi NpPoAo/KUTENbHOCTb K3 My xq B CEKYHAAX paBHa Uan 6o/blue AonycTu-
MOro BpeMeHn BO3A4eiNCTBMS HOPMUPOBAHHOIO TOKa TEPMUYECKON CTOMKOCTY fiy, 1.o5, B CEKYHAAX. ANS NPOBEp-
KM KOMMYTaUNOHHbIX annapaTos criefyeT UCMNo/1b30BaTb BblpaxeHne

o, 2
0¥/ Tep Hopm Lrep. Hopm* (55)

8 cnlyyae Xe. Koraa pacyeTHas NPoOAO/HKUTENBLHOCTbL K3 MeHblue A0nyCcTUMOro BpeMeHW BO3AeincTBust
HOPMUWPOBAHHOIO TOKa TEPMUYECKOI CTOMKOCTU, YCIOBUEM TEPMUYECKOW CTOMKOCTU KOMMYTaALUMOHHbIX anna-
paToB sIBNSIeTCSA BbINOSIHEHME COOTHOLLEHUS

A ATep HOpMm Anr *56%

6.2.3 JonyckaeTcsi NpoBepKy KOMMYTaLNOHHbIX 3/1IEKTPUYECKMX annapaToB Ha TEPMUYECKYH CTOMKOCTb
npu K3 npoBoguTb NyTEM CpaBHEHNSA TEPMUYECXN 3KBUBaASIEHTHOIO TOKa K3c A0oMYyCTUMbIM TOKOM TEPMUYECKOI
CTOWKOCTW, Y4YNTbIBasA NPU 3TOM COOTHOLLEHME MeXAY AOMNYCTUMbIM BPeEMEHEM BO3AECTBMS HOPMUPOBAHHOIO
TOKa TePMUYECKOW CTOMKOCTM M pacyeTHON NPoAo/KUTENLHOCTLIO K3. TIpu foy; £(rep wopw MPOBEPKY KOMMYTa-
LMOHHbIX annapaToB Ha TEPMUYECKYHO CTOMKOCTb Nnpu K3 criegyeT NnpoBoANTb, UCNO/Ib3YSA COOTHOLLEHNE

TBP. 3K * ABp. HOPM «Y”TBp HOpPM "O?K/. (®7)

a npu fory < (rep wopw YC/IOBMEM TEPMUYECKOV CTOMKOCTM KOMMYTALMOHHOTO annaparta siB/IfeTCsA BbIMNO/IHeHe
COOTHOLLEHNS

ABP.3K ™ ABp.HOpM-

6.3 lpoBepka NPOBOAHMKOB Ha TEPMUYECKYHO CTOMKOCTb MPY KOPOTKOM 3aMblKaHUN

6.3.1 MpoBepka NPOBOAHNKOB Ha TEPMUYECKYHO CTOMKOCTbL NMpu K3 3ak/itoyaeTcs B onpeaeneHnm nx TemM-
nepaTtypbl Harpeea KMOMEHTY OTK/toUeHns K3 ncpaBHeHMM 3TOM TeMnepaTypbTe npegesnibHO AOMyCTU MO TeM-
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nepatypoii HarpeBa npu K3. [poBOAHVK Y/[OBMETBOPSIET YC/OBUIO TEPMUYECKOW CTOMKOCTW, ecnu
TemnepaTypa HarpeBa MPOBOAHMKA K MOMEHTY OTK/OUeHUst K3 3, He MpeBblWaeT npeaesibHO AONyCTMMYHO
Temneparypy Harpesa COOTBETCTBYHOLLErO NPOBOAHMKA Npy K3 3% ;. T. . eC/IN BbINO/IHAETCA YC/10BUe

DE,f00- (59}

6.3.2 JlonyckaeTcs NpoBepKYy NPOBOAHNKOB Ha TEPMUYECKYHO CTOMKOCTb Npu K3 NpoBOAUTL Takke NyTem
CpaBHEHUSI TEPMUYECKN IKBUBAIEHTHOM MIOTHOCTM ToKa K3 Jgp, ,, C BOMYCTUMON B TeUYEHWe pacyeTHoi npo*
LO/MKNTENBHOCTU K3 N/IOTHOCTLIO TOKa Jiepaon (6.3.7). MpoBOAHMK y[OBMAETBOPSET YC/I0BUIO TEPMUYECKOW
CTOKOCTW Npu K3. ec/in BbINO/THAETCA COOTHOLLEHNE

TBP.3K MAop.gorr

6.3.3 OnpepgeneHve TemnepaTypbl Harpesa MPOBOAHUKOB K MOMEHTY OTK/0YeHUA K3 cnenyeTt nposo-
OUTb C UCMOJb30BaHNEM KPMBbIX 3aBUCUMOCTUN TeMrnepaTtypbl Harpesa NPOBOAHNKOB 60T BeNNYUHLI A |, Takne
KpvBble NpUBEAEHbI HA PUCYHKe 19 — ANns XKECTKMX LUMH. Kabesieli m HeKOTOpPbIX MPOBOAOB M Ha PUCYHKe
20 — onda NpoBOAOB APYTMX MapoK. PacueTbl HEO6X0AMMO BECTU B CrieAylOLEN NocieaoBaTe/IbHOCTU:

8, 7
400
el s 8.
30 .7 K7 A/
200 J 2
% 100
10
)
0810 110* Ag A
0 11D 210 >10 410 5107, , &
Ao, Arthur
Matepuanbl nposofos: 1 — cnnasbl AXK 1 AXKIT;
2 — cnnasbl AH 1 AHKJ1; 3 — atoMyHWIA Mapok A.
MaTepuasibl NPoOBOAHUKOB 1 — MM; 2 — MT: 3 — AM. 4 — AT. S — AIO. AKI, AnKIM u ctaneantomuHuii mapok AC. ACKI.
ACT; 6 - AA31T1; 7 - AA31T.8 - C13 ACKC. ACK. AnC. AnCKC, AnCK
PucyHok 19 —KpwuBble ansa onpeaeneHus Temneparypbl Harpesa PrcyHok 20 — KpuBble a5t onpeaeneHus
LUMH. kKabeneli 1 NPOBOAOB M3 pa3/INYHbIX MaTeprasioB npu K3 Temnepartypbl Harpesa NpoBoaos npu K3

1) Ha pucyHke 19 nnm 20 BbIGpaTbh KPMBYHO, COOTBETCTBYIOLLYIO MaTepuasly NpoOBOAHMKA, U NO 3TON KPW.
BOW. UCXOAA U3 HaYa/IbHOM TemnepaTypbl NPOBOAHMKA 3,,. onpefennTb 3HaveHne pyHkumn [ .. A m c123ymm4. npu
3TOW TeMnepaTtype;

2) B cooTtBeTcTBUM €6.1.5—6.1.8 onpefennTb 3HaveHne nHTerpana [xoynsa 6, Npu pacyeTHbIX YCNOBU-
Ax K3:

3) HaiiTy 3HaueHve oyHKumuM [l.,,. COOTBETCTBYIOLEEe KOHEYHOW TemMNnepaType Harpesa npoBoAHUKa
rno cpopmyne

A =4 8 (61}
% s?
roe S — nsowaab NonepeyHoro ceveHns NPoBOAHMKA, MM2, a A5 CTa/lea/IlOMUHNEBBIX NPOBOAOB — MJ10-
Waab nornepeyvyHoro cevyeHns a/IlOMMHUEBOI YacTn NpoBoja:
4) Nno HaliJleHHOMY 3HauYeHU0 PYHKUMN A» , UCMONb3YS BblIGPaHHYO0 KPUBYHO Ha pucyHke 19 nnn 20.
onpefeniMTb KOHEYHYK TemMrepaTypy Harpesa NpOBOAHMKA U CPaBHUTb eec NnpefesibHO AOMNyCTUMOW Temne-
patypolii. Mpegen bHO fONyCTUMbIE TeMMepaTypbl Harpesa NPoBoAHMKOB npu K3 npuseaeHbl B Tabnnue 6. Tep-

MUYyecKasi CTOKOCTb NPOBOAHMKA 0GECTNeUMBaETCs, eC/M BbINOJHSETCs ycnoBue (59).
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Tab6nwuuye 6—IpegenbHo gonycTMMble TeMnepaTypbl Harpesa NpoBoAHMKOB Npu K3

Bug npoBoaHUKOB K%a;c
LLUNHBI anntoMrHNEBbIe 200
LUnHbI MeaHble 300
LLINHBI CTa/IbHbIE, HE MMEeIoLLIVe HENOCPeACTBEHHOIO COeMHEHNSA C annapaTtaMun 400
LLnHBbI cTasbHble, MMetoLWne HeNoCcpeACTBEHHOe coeAnHeHWe ¢ annaparamm 300

Ka6enun 6poHMpoBaHHble 1 HEBPOHMPOBaHHbIE C 6YMaXHOW NPONUTAHHOW N30NALMEN Ha HanpshKeHne.
KB:

1 250
6—10 200
20—35 130
110—220 125
Ka6enu n n3onmpoBaHHble NPOBOAA C MeAHbIMU U a/IIOMUHNEBBIMM XUNaMn U U30NALNEN:
13 MOSINBUHUIIX/TOPUAHOTIO nJiacTukara 160
pe3viHbl 160
nonunatuneHa (kabenn o 35 kB) 130
BY/IKAHN3UPOBaHHOTO (CLUMTOro0) NonnaTuneHe (kabenn o 3S kB) 250
MegHble Hen3oMpoBaHHble NPOBOAA NPU TAXEHMAX. HiIMm3:
MeHee 20 250
20 1 6onee 200
AnOMMHMEBBbIE HEN30/IMPOBaHHbIE MPOBOAA NPU TAXEHMAX. H/IMmS3:
meHee 10 200
10 n 6onee 160
ANOMUHMEBAsA YacTb CTa/1EB/TIOMUHMEBBLIX NPOBOAOB 200

CaMoHecyLVe N30/IMPOBaHHbIe NPOBOAA Ha HanpshkeHve A0 1 KB ¢ nlonsaumeii na:

TEPMONIaCTUYHOIO NOINITUIEHA 135
BY/IKAHN3NPOBAHHOTO (CLUMTOr0) NOSINITU/IEHE 250
MpoBoaa ¢ 3alWnTHOM 060/104KON Ha HanpshXeHust 6—20 kB 250

6.3.4 8 Tex cnyyasx, Korga onpeaensowymM yc/ioBMEM Npu BbIGOPe CeYEHNS NPOBOAHMKA SAB/ISIETCA €ro

TepMuyeckass CTOMKOCTb nNpu K3. cnegyeT onpeaenntbe MUHUMa/IbHOE CeYeHne NPOBOAHMKA MO YC0BUIO Tep*
MUYECKOM CTOMKOCTU S ) . MM2, NCNONb3YSI BblpaXkeHune

S (62)

Tep. min

rae [; — 3HayeHve doyHKLUMM A,, COOTBETCTBYIOLLEe NpefenbHO AOMYCTMMON TeMnepaType Harpesa
nposogHuKa npu K3 (tabnuua 6);
Iy, — 3HayeHVe 3TON PyHKLMM, COOTBETCTBYIOLLEE TeMMNepaType NpoBoaHuKa Ao K3.

TepMNUYBCKasACTONKOCTLNPOeoAHNKao6ecneunBaeTcs, ecqiv Nfowaab cevyeHus S. MM2, yaoBfeTBoOpsieT
HepaBEHCTBY

SZSiep'min' (63)

6.3.5 B Tex cnyuyasx, korga Harpy3ka npoBogHuka Ao K3 6511M3ka K Npoao/HKNTENLHO A0NYCTUMOM, MUHW-
Ma/ibHOe ceudeHve NPOBOAHMKa, OTBeyvatollee TpeboBaHUIO TepMUYeCKOol cToikocTu npu K3. cnepyeT onpege-
NATb No hopmyne
C- (64)

°Tep. min -4

rﬂekgy—”ﬁ-,qon - Al MomA ¢ chMmz:

Ajnam — 3HaUeHVe pyHKUMM 1., TPU NPOAO/MXUTENBHO AONYCTUMOW TeMnepaType NpPoBOAHMKA.

3HaueHus napameTpa C.,, /171 ECTKUX WIH NpuBeAeHbl B Tabnvue 7. Ansa kabeneit — B Tabnmue 6. 4ns
npoBofoB — B Tabnuue 9.

23

OnekTpoTexHuyeckas bubnuorteka Elec.ru



OnekTpoTexHuyeckas bubnuorteka Elec.ru

FOCT P 52736—2007

Tab6nunuye 7— 3HadyeHnsi napameTpe Cyg, AN KECTKUX LUNH

3HaueHne Cp. A c-/MM'. Npy HaYasIbHOW Temnepartype. *C
Cucrema MaTepuran npoBoAHMKA UM Mapka
nernposaHus cniasa
70 90 120
- Megb 170 - -
ALO 90 61 68
Al AA1H 91 62 69
AOOM. A41M 92 63 70
AA31T1 85 77 64
AO31T 82 74 62
A033T1 77 71 59
Al-Mg-S| AN33T 74 67 57
ABT1 73 66 55
ABT 71 63 53
1911 71 63 53
Al-2n-M
Vg 1915.1915T 66 60 51
Al-Mg-Mn AMrS 63 57 48
Crasib npu 9, « 400 *C 70 — —
* — p—
Ctasib npu « %OSSC 60

Tab6nuuye 8— 3HayeHusi napameTpa C, A1 kabenel

XapaktepucTtuka kabenei

3HaueHue C,. A c*%mm?

Ka6enn o 10 kB:

C MeAHbIMU Xunamm 140
C a/TIOMUHNEBBIMIN Xnamun 90
Ka6enun 20—30 kB:
C MeAiHbIMU Xunnamm 105
C a/TIOMUHNEBBIMU XNnamu 70
Ka6enu n nsonmposBaHHble NPOBOAA C NOSIMBUHUIX/TOPULHOM AN Pe3NHOBOW N30/15-

umei:
C MeZHbIMU Xunamm 120
C aJTIOMNHUEBBLIMN XUnamu 75
Kab6enu n nsonnpoBaHHble NPOBOAA C MNOSMBUHWUAXIOPUAHON N3onsaumen,
C MeAHbIMU Xunamu 103
C a/TIOMUHNEBBLIMW X1Unamun 65

Ta6nunue 9— 3HavyeHne napameTpa C ;,, 4159 NPOBOAOB

3HaueHne CN, A c12Jmm2. npu 4ONyCTUMbIX TemMnepaTypax
HarpeBa nposoos npu K3. 'C
Martepuan nposoga Mapka nposoga
160 200 250

Menb M - 142 162
AJTIOMUHNIA A. AKMN. An. AnKn 76 90 -
ANtoMVHVEBBI CNBB AH. AHKT 69 61

AX. AXKKN 66 77 —
AnOMUHWIA-CTab ACK. AnC. ACKC. AnCKC. 76 90

ANCK.AC. ACKI
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6.3.6 B Tex cnyuvasx, korga ans kabener n NpoBOA0B U3BECTHbI 3HAYEHWS OAHOCEKYHAHOro Toka TepMu-
UECKOWi CTOWMKOCTM (HOMYCTUMOrO OAHOCEKYHAHOro Toka K3) / ,oq;. MX MPOBEPKY Ha TEPMUUECKYIO CTOMKOCTb
npu K3 gonyctuMmo npoBoAuTb NyTeM CpaBHEeHUA uHTerpana [xoyns 8, ¢ KBagpaTtom OAHOCEKYHOHOro Toka
TEPMUYECKOlM CTOMKOCTU. TepMmnyeckas CTOMKOCTb Kabens vnu npoBoja obecnevymBaeTcs Mpu BbIMOSIHEHUN
ycnosusi

8K|7|/ Tzep.,qonl (63)
3HavyeHnsa O4HOCEKYHAHOIO TOKa TEPMMUYECKOM CTOMKOCTU ANnA Kabenen ¢ 6yMakHOW NPONUTaHHOM N30-
nauymeit no FOCT 18410 npuBeneHbl B Tabnuue 10. Ecnu Harpyska kabeneit Ao K3 MeHblUe NMpoao/HKUTEIbHO
[ONyCTMMOW, TO yKasaHHble B Tabnuue 10 3HayeHWs O4HOCEKYHAHOrO TOKa TePMUYECKON CTOMKOCTU crepyeT
YMHOXWTb HA COOTBETCTBYIOLMNI NONpaBoYHbIi KO3dhdmuneHT. Ero 3HaueHns npruBeeHbl B Tabnuue 11.
3HavyeHNss OJHOCEKYHOHOro TOKa TepMMUYecKoli CTOWKOCTU Anda kabefer ¢ nyacTtMaccoBOl usonsuuen
HanpsbxeHnem o6kB no NOCT 16442, npuseaeHbl B Tabnnue 12. ona kabenen ¢ nsonsauunein ns clumMtoro nonam-
aTuneHa HanpsbkeHnem 10 kKB — B Tabnuue 13. o8 MeAHbIX 3KpaHOB 3TMX kabeneli — e Tabnuue 14. ans
CaMOHECYLLMX M30/IMPOBaHHbIX NPOBOAOB HanpshkeHnem o 1 kB — BTabnuue 151ananpoBofoec3allnTHON
060/104K0l HanpshkeHnem 6—20 kKB — B Tabnmue 16.

Tab6nunuya 10 — OgHOCEKYHAHbIE TOK/ TEPMUYECKOW CTOMKOCTM A/151 Kabeneili ¢ 6yMaxHOl NponnTaHHo! n3onsaunei

OfHOCEKYMAMbIV TOK TEPMUYECKOI CTOMKOCTU. KA. NPU HaNPshKeHUW KoGensi, kB

CeyeHne
TOKONPOBOAALLEN 6 10 20-35
XUNbl.MM?2
ANOMUHNEBBbIE ANOMUHNEBBbIE ANOMVHNEBBbIE
MegHble Xunbl MegHble Xunbl MegHble Xunbl
XUnbl XUbl XUnbl
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 2.79 453 2.93 3.37 2.18

50 5.6S 3.78 6.13 3.96 4.55 2.94

70 8.43 5.52 8.84 S.79 6.57 4.32

95 11.71 7.66 12.26 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 23.86 15.66 17.75 11.70

240 29.9S 19.62 31.40 20.56 23.34 15.30

300 - - - - 28.91 19.12

Ta6nunya 11 — MNonpaBoyHble KO3PAPULNEHTbI HA OOHOCEKYHAHbIE TOKM TEPMUYECKON CTolikocTu Ans kabeneid c 6y-
MaXHOI NponuTaHHol n3onsuveid, yuntbiBatolme NpegBapuTeibHY0 Harpy3ky ka6eneii no K3

3HauyeHve NonpaBoYyHOro KoahuumeHTa Ha 0AMOCeKyNAMbIA TOK TEPMUYECKON CTOMKOCTH Npu
HomuHanbHoe MecTo npoknaakm Ko3thhuLMeHTe NpeaBapuTebHON Harpy3Kkn
HanpsbkeHune
kabens. kB kacens

0.4 0.S 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 3emne 1.26 1.24 1.20 1.16 111 1.06 1.0
Ha Bo3pgyxe 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 Bo3gyxa 1.27 124 1.21 1.16 1.12 1.06 1.0
20—35

B 3em/ie 1.38 1.29 1,25 1.21 1.15 1.08 1.0
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Tab6nunuye 12 — OAHOCEKYHAHbIE TOKM TEPMUYECKOM CTOMKOCTU A5 Kabene c¢ NaacTMacCOBOM M30MSUMEN Hanpsdke-
HVeMm [0 6 k8

OpAsi0CeKyHAMbI TOK TepMUYecKoli CTOKOCTU. KA. Ans kabeneii c nsonsiymeri
CeyeHune . .
o MoNMBUHUAXNOPUAHBINA NAacTukart MonnatnneH CWwKTbI NOMIMATUIEH
TokonposoAsLei
XUNbl.MM?2
AntoMrHMEBbIE ANOMVHMEBBbIE AntoMnHveBble

MegHble Xunbl MegHble Xunbl . MegHble Xnnbl
KuUnbl Alnbl Xnnbl
15 0.17 — 0.14 — 0.21 —
25 0.27 0.16 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 0.56 1.36 0.87
16 1.74 1.13 1.45 0.94 2.16 1.40
25 2.78 181 2.32 1.50 3.46 2.24
35 3.86 2.30 3.22 2.07 4.80 3.09
50 5.23 3.38 4.37 2.80 6.50 4.18
70 7.34 4.95 6.30 4.10 9.36 6.12
95 10.48 6.86 8.75 5.68 13.03 6.48
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

Ta6nunua 13 — OAHOCEKYHOHbIE TOKW TEPMUYECKOW CTOMKOCTWU AN kabenei ¢ n3onsauven M3 CLUMTOro MosvaTuiieHa
HanpsbkeHnem 10 kB

OpfHOCeKyHAHbIV TOK TEPMUYECKOI CTOMKOCTW. K/1. Ans Kabenen
CeueHne TOKOMPOBOAALLEN XUMbl. MM2
€ Me/iHOI4 Xnnow C a/TIOMUHNEBOIA X0
50 7.15 4.7
70 10.0 6.6
95 13.6 6.9
120 17.2 11.3
150 21.5 14.2
185 26.5 17.5
240 34.3 22.7
300 42.9 26.2
400 57.2 37.6
500 71.5 47.0
630 90.1 59.2
800 114.4 75.2

Tab6nunya 14 — OAHOCEKYHAHblE TOKM TEPMUYECKOM CTOMKOCTU MeAHbIX 3KPaHOB Kabenen C M30MsUMEN U3 CLUMTONO
nonuaTuneHe HanpshxeHvem 10 kB

CeyeHne MeAHOro aKpaHa, Mm2 OpmMoceKynambIli TOK TEPMUYECKOWN CTOMKOCTU. KA
16 3.3
25 5.1
35 7.1
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Tab6nunya 15 — OfgHOCEKYHAHblE TOKM TEPMUYECKOW CTOMKOCTU ANS CAMOHECYLLMX U30/IMPOBaHHbIX NPOBOAOB Hanps-
XeHvem Ao 1 kB

OfHOCeKyHHbI TOK TEPMNYECKO CTOMKOCTU. XA. 47151 MPOBOAOB C U3onsuuen ns
Yncno v ceveHne TOKOMPOBOAALLMX U
HY/1eBOW HecyLel Xun. wr. * Mm?2
TepMOonIacTUYHOro NoOAN3ITUIEHA CLUMTOrO NON3TUNEHA
1*16 + 1 x25 1.0 1.5
3«16 +1*25 1.0 1.5
3*25+ 1 x35 1.6 2.3
3x35+1x50 2.3 3.2
3+*50 ¢ 1*95 45 6.S
3*120 + 1 *95 59 7.2

Ta6nunya 16 — OaHOCEKYHAHbIE TOKU TePMUUECKOl CTOWKOCTM A71s NMPOBOAOB C 3aliMTHOW 060M04KOM HanpsKeHUem
6—20 kB

CeyeHune hasHbIX U HYNeEBOro OpfHOCeKYHAHbI TOK CeyeHune heaHbIX U Hy/1eBOro OpHOCeKyHAHbIV TOK
npoBOAOB, MM? TEPMUYECKO CTOMKOCTU. KA npoBoAoB, MM?2 TEepPMUNYECKOW CTOMKOCTU. KA
35 3.2 120 11.0
50 4.3 150 13.5
70 6.4 185 17.0
9s 6.6 240 223
6.3.7 B Tex cniyyasx, korga npoBepKy NPOBOAHMKOB Ha TEPMUYECKYH CTOMKOCTb Npu K3 NnpoBoaAaT nyTem

CpaBHEHUS TePMUYECKN 3KBMBa/IEHTHOM M/IOTHOCTM Toka K3 J ... A/MMZ, ¢ AOMNyCTUMOM B TeYeHuWe pacyet-
HOM NpoaomkuTenbHocT K3 MAOTHOCTbHO TOKa Jiep pon- AIMM2, (6.3.2)cneflyeT npeABapuTe/ibHO ONpefennTb
3HaYeHUs ATUX BEIMYUNH, NCMONBbAYSA (hOpMYyIbl:

/ -hep*-1J. (86)
,Bpun S
1 - NlepponT /1 A 67)

Tepgon «iJg If r 1 mOtr.ft 1 ‘©Tns

rae hegponl — [0MyCTUMBIA TOK OAHOCEKYHAHOro K3, A:
S — nnowaab NoMepPeyHOro ceyeHns NPOBOAHVKA, MM2.
Tepmuyeckasi CTOMKOCTb NPOBOAHMKA 0b6ecnevmBaeTcs, ecfiv BbINosiHseTcs ycnoBue (60).

6.4 NMpoBepka cUNOBbIX Kabesieli Ha HEBO3ropaemMoCTb NMPU KOPOTKOM 3aMbIKaHUN

6.4.1 TMpwv npoBepke CUOBbIX Kabesiei Ha HeBO3ropaemMocCTb MNP KOPOTKNX 3aMbIKaHMSAX PacyYeTHYHO TOu-
Ky K3 cnenyet BblObupaTb B Hadasle kabesis He3aBUCUMO OT TOro, AB/ISETCA NI OH OANHOYHBIM WU YacTbio
KabesfibHOM NUHUN, COoAepXallel HECKO/IbKO NapasiyiesiIbHO BKJ/THOUYEHHbIX Kabeneii. Ec/im OgMHOYHbIN kabesb
MMeeT CTyneH4yaToe ceyeHue no AJIvHe, To /1S KaKA0ro yyacTkac HOBbIM ceyeHneM Kabenst Heo6xoanmo npu-
HMMaTb CBOIO pacyYeTHYIO TOUKY K3 B Havasie aToro yyacTka.

6.4.2 PacueTHyYI NPOJOMKNTENIBHOCTL K3 criegyeTt NnpvHMUMaThL B COOTBETCTBUN C 4.1.5.

6.4.3 [ns npoBepkuM CUNOBbIX kabeneli Ha HeBO3ropaemMocTb Mpu K3 HeobxoaMmo B COOTBETCTBUU
Cc 4.1.5 n 6.3.3 onpefennTb KOHEYHYIO TeMnepaTypy Harpesa nx Xun 3, Npu pacyeTHOW NPOAO/KUTENBHOCTH
K3 1 cpaBHUTL ee ¢ NpeaesibHO [ONMYCTMMOM TeMnepaTypoi Harpesa Xua o yC/I0BMIO HEBO3ropaeMocTu kabe-
nen 3,,. HeBo3ropaemMocTb Kabesieli o6ecrneunBaeTcs, eC/ BbIMNOJIHAETCH yC/10BUe

<ot

MpegenbHO AonycTuMble TeMnepaTypbl HarpeBa Xun kabeneii HanpsbkeHnem 6—10 kB no ycnoBuio
HeBo3ropaemocTu npu K3 npuBeaeHbl B Tabnye 17.
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Tab6nunuye 17 — MNpegenbHO AoNyCcTUMbIE TeMnepaTypbl HarpeBa Xui
HeBOo3ropaemocTu rnpu K3

OnekTpoTexHuyeckas bubnuorteka Elec.ru

kabeneii HanpshxeHnem 6—10 kB no ycnosuio

MpenenbHO gonycTMasn Temneparypa Harpess
X KTepUCTUKA Ki A
apaKTepucTvKa Kaben Xun kabens. *C

BpoHnpoBaHHbIe Kabenu ¢ NPoNMTaHHO ByMaXHOM n3onsaumel Ha Ha-

npshkeHwe 0o 6 kB 400
BpoHnpoBaHHbIe Kaberniv ¢ MPONUTaHHOW ByMaXHOo N30nAuneitl He Ha-

npshkeHuve 10 kB 360
HebpoHMpoBaHHbIe kabenu ¢ NPoNUTaHHOW ByMaXHO n3onsaumel Ha Ha-

npsixeHve Ao 6 kKB 3S0
HebpoHMpoBaHHble kabenu ¢ NponUTaHHOW ByMaXxHO n3onsaumel Ha Ha-

npsxkeHve 10 k8 310
Kabenu c nnactmaccoBoii (NONIMBUHUIXI0PUAHBIV NNacTUKaT) 1 pe3nHo-

BOIi nsonsayunei 350
Ka6enu c nsonsumeii U3 By/ikaHN3MPOBaHHOIO NON3TUIEHA 400
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MpunoxeHne A
{pexkomeHgyemoe)

PacueTHble BbIpaxeHna A/14 onpegeneHns koaddumuneHTa ).(Z)

Ta6bnunya A.1

Howmep pacueTHOW cxeMbl e Tabnmue 2 PacueTHas hopmyna ans onpegeneHns «odduumenta X(?)
£ —
ill /2
2 3 12-/
B 2 /
2
3 2 72 1
I ,2 4

:L ;I I npu oTcyeTe OT onopbl A

npu oTcueTe OT onopsbIi B

ONA KpaiiHero nponeta

0384 — 05-5-
/17

01 BTOPOro nponeTa

0529 — -05 0.106
r

— Ans cpefHero nponeta
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MpunoxeHwe b
(pekomeHayemoe)

MeToanka NPOBEPKN TOKONPOBOAOB Ha 3/1EKTPOAMHAMUYECKYHD CTOWKOCTb MPY NOBTOPHOM
BK/THOUEHMN Ha KOPOTKOE 3aMblKaHue

Haunbonbluee HanpshkeHe a MaTepuasie WNH U MakCUMasibHYO Harpy3Ky Ha U301ATOopbl MNPy NOBTOPHOM BK/IHOUYEHUN
Ha K3 cnepyeT onpefensTtb No hopmynam:

q- _V?2-10-Y ,, (6.1)
>aWwm
~jfr 10~7/ 62
SJT* % ~ I &d.

roe s, » — Hanbosibliee HanpshKeHUe 1 MakCMasibHas Harpyska npv nepsom K3:
B — KO3(ULMEHT NPeBbILEHNS HaNPSHXKEHNS N HAarpy3ku Npu NoBTOpHOM K3.

KoadhchmumeHT npeBbiweHns (+) onpeaensatoT No KpuBbIM pucyHka b.1 a B 3aBMCMMOCTM OT NlorapudMmnyeckoro gekpe-
MeHTa 3aTyxaHus*. Homep pacyeTHOM KpUBOW Ha pucyHke B. le onpegensitoT, UCXo4a 13 NPOAOC/HKUTENbHOCTU GECTOKOAoW
naysbl 1Q, N 4acToTbl COBCTBEHHbIX KONE6GaHUI LWKHbI (. NCNOAbL3YA pucyHok 5.16. Ecnv Touka ¢ KoopauHatamu /g, 1 /,
NeXUT a 30He, OrpPaHNYEeHHON OCAMM KOOPAMHAT U KpuBOW |. TO KoadhuumeHT B onpegenstoT no kpueoi 1 pucyHka B.1 a.
Ecnn aTa Touka 1eXuT B 30He, OrpaHNYeHHOolM KpuBbIMKU ) 1 11. TO » onpeaenstoT no Kpueoii 2 u T. 4. CnegyeTt OTMETUTb, YTO
pacyeTHble KO3(PMLMEHTbI B NOMyYeHbl NpU Hanbonee HeGNAronpPUATHbLIX YCNIOBUSAX KOMMYTauui, KOTOpble NpY NepBOM
K3. B 60CTOHOBYIO nay3y M MOBTOPHOM BK/lOYEHUM Ha K3 NpmBOAAT K HanbO/IbLUMM HanpsikeHUAM a matepuasie WuH 1
Harpyskam Ha U301ATOpPbl 1 TakuM 06pa3oM 06ecneumBatoT OLEHKY 3/1eKTPOANHAMUNYECKOM CTOKOCTY OLUMHOBKW.

fg". [+
12

AN

y B

N
82

0950+ 08 %7 8 20 B 0 2z 4 6 6 1670

-] -]

Pucyrox 6.1 — Onpegenenne x0IPPAUNCHTA NPLBLILISGKHA HBNPAKEHHR M HATPYIKU € B IBBNCHMOCTH OT 5,
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MpunoxeHve B
(pekomeHayemoe)

MeToauka pacyeTa rMGKNX NpPOBOAHUKOB Ha 3/1EKTpOANHaMNYECKYHO CTOIAKOCTb

Huxe NpMBOAMTCS METOAUKE pacyeTe He 3MeKTPOAVHEMUYECKYHD CTOMKOCTb FMGKMX NMPOBOAHUKOB, KOTOPbIE 3aKpern-
JleHbl He OHOM YypOBHe (MO BbICOTE), NMPW OTCYTCTBUU rofiofiefa U BETPOBOW Harpysku. MNpu onpeaeneHnn CMeLLeHnii pac-
YeTHOi MOAeNblo MPOBOAHMKA € MPOJIETE CYXWUT aBCOMIOTHO XECTKU CTEpXKeHb, KOTOPbIW LUAPHWPHO 3aKperyieH Ha
oropax, a ero 0Cb O4YepyeHa Mo LEenHO’ IMHUN.

3a pacuyeTHoe MpUHUMAlOT ABYyxdasHoe K3. BAusiHWEe TMprisiHA, YYUTbIBAKOT YBE/IMYEHWEM MOFOHHOW CWJ/Ibl TSXKECTU
NpPOBOAHUKA.

Mpv NpoBepke rMBKNX NPOBOAHMKOB Ha 3/1EKTPOANHAMUYECKYIO CTOMKOCTb MpU K3 HEO6XOAMMOCTb pacyeTa cMelle-
HMS1 NMPOBOAHMKOB, Y KOTOPbIX MPOBEC MPEBLIAET MOJIOBUHY PACCTOSIHWSA MexAdy asaMu, yCTaHaB/MBaOT 3HAYEHVEM
napameTpa p. KA2 m c/H. onpegensiemMoro no gopmyse

<Bl>
ap

rae X — 6e3pasmepHblii KO3(h(OULMEHT, yunTbIBaOLWMi BANAHNE anepuoaMyeckoli COCTaB/ISOWEN 31eKTpoAnHaMnyec-
Koli cunbl. MocnegHWin onpeaensitoT No KpUBOIA, NpUBeAEHHOM Ha pUcyHke B.1;
/1n2>: HavyasIbHOEe AeNCTBYHOLLEE 3HaYEeHMe Nepmognyeckoi cocTaBsaower Toka AByxdasHoro K3. KA;

| — pacueTHas Npofo/MKUTENbHOCTL K3. C;
a— paccTosiHne mexay thasamu, Mm;
[0, — MNOroHHas cuia TaxecTn nposoga. Him.

A
28]\
261\
24\

22
20

18 \
14
14 N""-L__‘

12 —T—-
1.00

85 1o 4S5 2P 25 30 &S 40 4S5

o
PucyHok 8.1 — 3aBMCUMOCTb KOhpULMEHTA X OT /oy <n/ 7,

B cnyuae, Korga BbINOJSHSAETCA COOTHOWweHne p s 0.4 kA2 c/H. pacyeT CMeLLEHUsI NMPOBOAHNKOB MOXHO He MpOBO-
OVTb. TakK Kak OMBCHOCTU WX YPE3MEPHOro COMMXEHWUSI HET. 8 MPOTUBHOM C/lyyae pacyeT CMELLEHUsI MPOBOAAT B Criefyto-
LWeii nocnenoBaTeIbHOCTY:

1) OnpegenstoT NpeaesibHO AONYCTUMYHO NPOAO/IKNTENBHOCTL K3. €

0& Mg B 2)
npel <2>!
'6 ‘pacy
roeMm — Macca NpPoBOAHMKa NPoseTa, Kr:
{— AnvHa nponeta, M.
[, — YCKOPEeHUe cunbl TSXeCTn, m/c:
"o - — yacToTa MaJibiX COOCTBEHHbIX KOsiebaHni pacyeTHOro MasitTHuka. 1/c. npuyem L m 2/?3. M.

f— npoBec NpoBoAa B cepeauHe NposeTa, M:
pBCY — pacyeTHas 3/1IeKTpoAMHaMmyeckasi cune npu gpyxdasHom K3. H.
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MocnefHIO BbIYUCAAIOT Mo hopmMyrie

<8*>

*<2> . LK. )l{lmmol(-p,/n(rd)filoB Ve

XB*q] a *oe

56 7 e
rae K,H«VEI?B_ 148107 10 4 TH 01—
14x 4T M

®* — NOCTOSAHHAA COCTaBAOLWANA MEKTPOAMHAMNYECKONM HAarpy3k/ Ha NPOBOAHVKE nponeTe npu ayxdasHom K3. H;
1N — OTHOCUTE/IbHAaA MarHMTHas NPOHMLAaeMOCTb BO3AYLWHOW cpebl (419 Bo3ayxa u * 1):
Po— MarHuTHas NpoHNLaeMOoCTb BakyyMma. [H/M.
2) NpY 1y < <pp(oi TOPUBOHTATBHOE CMELLEHME NPOBOAHYKA NPY K3. M. BbIYACASIOT NO chopmysie

10T, (8.4}
4x ap 6Q

-10-7-
rae K, « 123 NMolO  ,s1.4x-10-7-10\,.1,3H.
4B 4T M

B cnyuae, Korga BblumciieHHoe no chopmysie (B.4) 3HaueHne «oKasblBaeTcsl 60/bLue CTpesibl NPoBeca NPOBOAHVKA B
cepefiviHe NposeTa, c/edyeT NPUHUMATL S » /.

3) MpW/ypgn < Morin < 0.6(2b/<dq) ropn3oHTasIbHOE CMeLLeHNEe NPOBOAHWKA NPY K3.M. BbIYMCSAOT N0 OAHOW 13 dhop-
Myn:

. 4 W!
s«/aln<iy npyn ——&X
Mat.|

&W. (8.5}

$* npv m>t
MgL

rAe @, — Yro/1 MakCMMasIbHOTO OTK/IOHEHMS MPOBOAHMKA OT BEPTUKaIN, pag. onpeaensieMblii no gopmysne

«T*. * Brcoa(l — AgW/. /(MgL)]; (8.6}
r-(2»
alv 9Heprusa, HakonjeHHas MPOBOAHMKOM MponeTa 3a Bpems K3. k. n onpegensemas c

"IMa’
{Ma UCMO/b30BaHVEM PUCYHKa B.2 (34eCb Toryy * Mony/TO « FopnM>0/2X — OTHOCKTE/IbHAS

npogomkmTenbHoCcTb K3 a fonsax oT nepuoga COO6CTBEHHbIX KosebaHuii NpoBOAHUKA B
nposerte).

4) Npw T4y, > 0.6(2x/c>0) ropn3oHTasIbHOE CMELLEHME MPOBOAHMKA TakKe BbIYUCAAIOT Mo dopmysiam (8.5). ogHako
BXOAALyt0 B hopmynbi (8.5) n (B.B) aHepruto aANg,. [hK. NpUGIMKEHHO OLEHMUBAIOT MO OA4HOM 13 hopmyn:

on; * O0.Sfp™*, ain Mg* ecnn 0.3faina*2k > MgL:

(8.7}
AlV, * Mgh. ecnu O-Sfij~aln——i MgL.
a

rae i — BbicOoTa NoAgbeMa NPOBOAHMKA Haf, ero nosoxeHnem Ao K3. M. KOTOpyto onpeaesistoT C UCNOIb30BaHNEM PUCYH-
ka 8.3.

5) OnpefensoT MakcManibHoe COIMKEHNE NPOBOAHNKOB (MUHMMa/IbHOE PACCTOSIHME MexX Ay NMPOBOAHMKaMM) NO
copmyne
-B-2(s+Try)- 18.8)

roe a— HalijeHHOe MaKCMMaslbHOE TOPU30OHTa/IbHOE CMELLEHME MPOBOAHMKA a CepefuHe MNposieTa OT PaBHOBECHOMO
MOSIOXeHWsl, a O/1s1 paclyensieHHbIX a3 — 3TO FOPU3OHTa/IbHOE CMELLEHUE OCK PacyeTHOro OAMHOYHOro Mpo-
BO/ZIHMKA C NOMNepeYHbIM CeYeHneM, paBHbIM CyMMe ceveHuli Bcex MPoBOAHMKOB (hasbl, B cepefivHe NposieTa.
r,— Pagnyc pacuiennexus gasbl. M.
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PucyHok 8.3 — XapakTtepuctukun J1/a * f{Ua) npn gByxdasHom K3

MaKkcuMasibHOe TshKeHWe a MPOBOAHUKE Hr,., ClefyeT onpeAensTb, rnosiaras, YTO 3HEPrusi, HaKOMJEHHAs MPOBOA-
HYKOM BoBpeMs K3. TpaHcthopmMypyeTcsi B NOTEHLMAbHYO 3HEPIUIO AedhopMaLuy pacTshkeHusl Npy NageHny NpoBoAHUKA

nocne OTKMOUeHVA K3. MOAHATOro 3/1eKTPOANHAMUYECKMU CUMaMU Haf, UCXOAHbIM PaBHOBECHbLIM MosioxeHmeMm. lMpu
9TOM 3HaueHue £ .., [K. cocTaBnaet

®
N
roe W, —:1—(%9 noTeHuUnanbHasa 3Heprua gedopmMalun NPOBOAHWKA B NPOJIETE NPU TSHXKEHUW. PABHOM TSHKEHUIO B
2 ES HeMm A0 K3. [xX;
A<o> a 81 TAXeHue (NpofonbHasa cunia) B nposogHuke Ao K3. H:

T — NMOroHHasl Macca NPOBOAHUKA, Kr;
£ — MoAy/b yNpyroctTu MaTepuasa npoBogHuKa. H/M2.
S — nnowaab NonepeyHoro cevyeHnsi NPoBOAHUKE, M2;

— YA/IMHeHWe NPOBOAHVKA B NMPOJIETe NPW YCUIUM B HEM. paBHOM F, . (, M;
— [A/MHA NPOBOJHMKA B NpoJieTe, M. KOTOPYHO AOMyCcKaeTcs NPUHMMATL paBHOl A/iMHe nponeTa l.

Mpu BLINOIHEHUM YCNOBUS ty,, < Iy, 3HAUEHME SN/, fonycKaeTca onpeaensaTk NO NPUG/IMXEHHO chopmyne
— 1
*U-..15»4=21 8'0)
T y
2U
Mpy OTCYTCTBUN XapaKTEPUCTMKN XECTKOCTU NpoBoaa A/ * ) NIPUBANKEHHOE 3HaUYeHVe MaKCMa/lbHO BO3MOXHO-
ro TshKeHVs B NPOBOAHUKE AOMyCcKaeTcs onpeaesiaTb no hopmMyse

@8.11

rae £3— XecTKoCTb NoMnepeyYHoro ceuyeHusi NPOBOAA NPU PACTSXEHUN. H;
£ — Moay/b ynpyroct MmaTepvasna NpoBoAHUKa. H/Mm2;
3 — nnowaab NonepeyHoro cevyeHnsl NPOBOAHNKA, M2.

Mogay/ib ynpyrocT MaTeprasioB NPOBOAHMKA, NO/TYYEHHOIO CKpyUYMBaHMeM NPOBOSIOK, CMeayeT CHMKATb
(BABOE-BTPOE) MO CPABHEHWNIO C MOy 1eM YNPYrocT! Matepuana oOTAe bHbIX MPOBOJIOK.

3HayeHne HUKHETO Npefesia MakCUMasTbHOTO TSXXEHWS B MPOBOAHUKE f, .., @ C/lyyae, Korga NpoBOAHUK Mocsle
OTKNtoUeHMs K3 (Npy OTHOCUTE/TIbHO MasloM TOKe) N/1aBHO BO3BpalLaeTCs B UCXOAHOE MOMOXeHre, CoBeplLas 3aTemM 3ary-

3S
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xawouwme (13-3a asapoaMHaAMNUYECKOro COnpoTUBAEHUs aTtMocdepbl }KONe6BHHSA. BblIOMpaeTcs HanbonbLWINM U3 ABYX 3Hade-
HWUI CU/IbI TSXKEHUA F,. BblUMCISAEeMbIX NO hOPMyIaMm.

<p{212 (B.12)

2 -F(Oh 1+ Wg

Wiojfi* 2151,

Npwv 3TOM TPaeKTopUs ABVXEHWUS LieHTpa Macc NPpoBOAHMKa 6113Ka K OKPY)XXHOCTMU.

BnvisHue rvpnsaHg M30ASTOPOB U OTBETB/IEHWI C TMOKOWM OLUMHOBKOW MPUGAMKEHHO YUYMTbIBAeTCA YBeNYeHUeM
NOrOHHOW CUJIbl TSHXKECTU U CTPesibl MpoBeca NPOBOAHWKOB NyTeM 3amMeHbl € NpuBeeHHbIX Bbille hopMysiax Maccbl NpoBOA-
Huka M’npusefeHHoii maccoil M., » My * Uy, 1 cTpesnibl nposeca (‘«npuBefeHHol» cTpesioli nposeca /., ® /¢ /,cOB p.
rae y — KoapdmumeHT npusegeHns maccol (tabnuue B.1): My, — mMecca oTBOAOB B nposiete; /, — A/IVHA TMPAsHAbl U30-
NATOPOB; P — Yro OTK/IOHEHNS HATSHXKHBIX TMPASHA OT BepTukanu o K3. pag.

Tab6nunuye B.1 — KoadhdmuneHT npuBeaeHNs Meccbl Yy NpU pasINyHbIX OTHOLIEHMSX NpoBeca rmpnasHabl K cTpene npo-
Beca npoBogHuke f/t n meccbl TMpAAHAbI K Mecce NPoOBOAHMKa B nposiete MIM

3HaueHue KoahULUMeHTa NPUBEAEHNS MACChl Y MPU Pa3/IMYHbIX
v

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 1.006 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
0.30 1.002 1.003 1.006 0.016 1.031 1.071 1.130 1.200 1.250
1.00 1.002 1.003 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

MpumeuBHUE — M, — Mecce rMpnsHA (CyMMapHasi Macca ABYX HaTSXKHbIX TMP/SHA, Y ABYX ONop NpoBOA-

HMKOB B MPOJIETE UM Macca OA4HOM rMpAsHAbI, eCNVM Ha ornopax rMMpsiHAbl NoABECHbIE); M — Macca NPoBOAHMKA B MPO-
nete; f, — npoBec TpnsAHA. (— cTpena NnpoBeca NPOBOAHMKA.
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MpunoxexHve I
{pekomeHayemoe)

MprMepbl pacyeTa 3NeKTPOANHAMUYECKOM CTONKOCTM WWNHHBLIX KOHCTPYKLNIA

Mpumep 1

MpoBepuTb 3/1eKTPOANHAMUNYECKYHO CTOMKOCTb TPeX(B3HOW LWMHHOM KOHCTPYKLMUW, N30ASTOPbLI KOTOPOW 061agatoT
BbICOKOW )XeCTKOCTbI0, NPpY AelicCTBMN yaapHOro Toka K3 1?7, m 155 KA.

LUMHBI NpAMOYrosibHOro ceveHus (60 X 6) MM3 BbINOJTHEHbI U3 asltoMUHUeBOrocnasea Mapku Al31T1, pacnonoxeHsbl
rOpu30HTa/IbHO B OHOW N/IOCKOCTW, MEKT YeTbIpe nponeTa u napameTpbl. / * 1.2 M; a» 0,6 m; T m 0.972 kr/m:
E « 7 « KO0 [g; B,,,ﬁ&é? MMa.

CornacHo Tabnuue 4

013 0 006 0.063 .. r.i
«—>»" »10/[ -10-8 n4. D
11212
2 _0/162 r-2
w, bJ120006-046 m 3:6-10 . (r-2)
YacToTa co6CTBEHHbIX KOoNnebaHuii
I.--SL-J1T. 4m2 J710.n10710" 218.2 Ty r.3)
2n2\ T 2-3.14 122 0.972
raer, » 4.73 COOTBETCTBYET pacyeTHoW cxeMme 5 (Tabnvua 2).
[na naHHON WMHHOW KOHCTPYKUuK u, m 1.1 (pncyHok 5):Xc m 1.0 (pmucyHok 1 );#,>*;,, * 1.0{Tabnuua 1);X 12(tabnun-
uB 2).
MakcumasibHasa cuna, eCTBYOLLANA Ha LUMHHYH KOHCTPYKLUIO, COCTaBnseT
N-K0'7 ...r3Kr., N-K0-7-r2-1552-K06/10-1.0_
P‘@ﬁ“ B-—-- U*» > «n 8322 H. (-4
npu 3TOM MakCMasibHOE HanpshxeHve B MaTepuane WuH. onpegensemoe no dopmyne (18). paBHo
A01>/ 8322 -1.2 (r.5)

oriiy 1.1» 254.3 MNA.
W 412-3.6-10"

Mockonbky a,, m 254.3 MMa > B,,, « 137 MJIB. TO LWWHbI He YyAOB/IETBOPSIOT YC/I0BUIO 3/1eKTPOANHAMNYECKOIA
CTOMKOCTW. [N CHWKEHUS MakCUMasibHOTOHBIPSHXKEHMA B MaTepuasie LWWMH Heo6Xo4MMO yMeHbLWNTb ANUHY nponeTa. Hauv-
6onbluas gonyctumMas osvHa nposieTta npu Baon » 137,2 MMNa paBHa

137 r-6
n'qon 0.68 M. ( )
2543

Mpumem ANWHY nponeta paBHoW 0.8 mM: B 3Tom crniydae /, » 491 Ty, 4 » 1.0; A4, « 5548 H n 3 » 102.7 MMa.
4TO MeHbLUe N,,, * 137 Ma.

Mcxoasa u3 makcumanbHOW Harpysku, geiicTeylolleli Ha nsonatop. A4 m 5548 H npnHuMaem K yCTaHOBKE W30/ATO-

pbl Tvna WOP-10-16.00 YXM3. Ans Hux cornacHo dopmyre (5) gonyctumas Harpyska cocTtansieT g0, » O.69M »
+ 0.6 16000 m 9600 H. Bbi6paHHble N30/1STOPbI YA0B/IETBOPSAIOT YC/I0BUIO 3/1€KTPOANHAMNYECKOWN CTOKOCTN

Apon « 9600 H > F[1*> * 5548 H. .7

Takum 06pa3oM, Npu yMeHbLUeHUW A/IMHbI nposneTta f00.8 M WWHHAaA KOHCTPYKLUMS oTBevaeT TpeboBaHNAM 3/1eKTPO-
ONHaMUYEeCKOW CTOMKOCTU.

Mpumep 2

MpoBepuUTb 3NEKTPOAMHAMNYECKYIO CTOMKOCTb TpexdasHoli LUMHHOW KOHCTPYKUUN B LieSIM reHepaTopa, LWWHbI KOTO-
poli COCTOSAT U3 ABYX 3/IEMEHTOB KOPbITOO6Pa3HOro npocuns, npu lyg*+ 120 KA.

AntoMrHMEBbIE WNHBbI Mapkn A0 ceyeHuem 2 * 3435 MM3 pacnosioXeHbl B FOPU30OHTa/IbHOW M/IOCKOCTU U UMEKDT

cnepyrowme napameTpbl: /» 2 M. a m 0.75 M: m,q » 9.27 krfm; E * 7 « 100 Na; o * 41 MMa: a,, » 0.2 m; 1, = 1 m.
Jin » 254 - KO8 N4 J » 4220 10-* m*. « 40 ¢ 10-* M3: W « 422 -10** m3.
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YacToTbl CO6CTBEHHbIX KOMebGaHWii WKHbI U 31eMeHTa LWMHbI B COOTBETCTBUM ¢ chopMynamu (22} n (25} paBHblI:

/v 4.7 b 010 422010~ . oo e
200 Vom X 2-3.14-22 V 2 927 o
(r9)
/ *k [N~- 4732 / 7-KH010 -254 10~* 493.4 Ty,

xS 2x1_*nyTr| *2.3.14.1*1 927

ONA [eHHOM WWHHOM KOHCTpyKumy n m 1.0 n *1.0 (pucyHok 5); K, m 1.0 (5.1.1):
(Tabnuua 2).
MakcumanbHasa cuna, 06ycnoBfeHHas B3aMMOAelicCTBMEeM TOKOB pa3HbIx as. paBHa

* 1.0 (tabnvuya 1); X * 12

“pBcn

Y3-10-7 .. <3Ka.. * A3 10-7-21202 06 1,0-10 _ (r.10)
*AIOK * 3 (ya ) HepK+iACr * 0.75 + 66S1 H.

Mpy 3TOM MakCUMaslbHble HarnpshKeHWs B MaTepuasie WWH. 06YC/I0B/IEHHblE COOTBETCTBEHHO B3aMMogelicTBuem
TOKOB pasHbIxX hB3. onpegesnissiemoe no cdopmyne (18). n TOKOB OTAe/bHbIX 3/IEMEHTOB NPOBOAHMKA OAHON hasbl, onpeae-
nsiemoe no doopmyrie (24), paBHbl:

Cl13), r.11
"th Tex 66512 g *102.63 MNA; (r11)
XV 12-422-10°
210772 ., 10712
°jn Tex *PL 21071 10 (Af -1.0* 7.S MMa. (r.12)
*a>rNe)n 11 12-02 40-+0-6
CymmapHoe Harnps>eHne a Mmatepumasie WnNHbI

«2.63* 7.5* 10.13 MMa. (.13}

Tex ndhTex * nan. Tex

LUnHbI yAOBAETBOPSAIOT YCMOBUIO 3NEKTPOAMHAMUYECKON CTOMKOCTU, TakK Kak O
*10.13 MMNa.

Mcxopa M3 MakcMMasibHOW Harpysku, AeilcTBytoweli Ha m3onaTtop. * 6651 H. npuHumaem K ycTaHOBKe W30MSTO-
pbl TMNa NO-H0-20.00 ¥Y3.

[Ona atux unzonatopoB F * 20000 H. BbicoTa #i ¢ 0.134 M. M3019TOp uUMeeT BHYTPEHHee KpersieHve apmaTypbl,
noaTomy A5t Hero U m ft + a,,/2 * 0.134 * 0,2/2 * 0.234 m.

CornacHo chopmyne (8) gonycTMmas Harpyska Ha N30siTop Npu n3rmbe paBHa

on 41 MMa. 4To 60NblUe Oy *

F*NF W/H* 0.6-20000 0.134/0.234 « 6871.8 H. (r.14)
Bbi6paHHble N301ATOPbI YA0BIETBOPSIOT YC/I0BUIO 3/1€KTPOANHAMMYECKOW CTOMKOCTH

Aapn * 6871.8 H > * 6651 H. (r.15)

Takum o6pa30M, LNHHaA KOHCTPYKUUA B LIE/IOM OTBEYaeT Tpe6OBaHVI5;IM 3ﬂeKTpO,CI,VIHaMI/I'—IeCKOI7I CTOWKOCTH.

Mpumep 3
MpoBepUTb 3MEKTPOAMHAMUYECKYHD CTOKOCTb LUMHHOW KOHCTPYKLUW HapYyXXHOI 3/1EKTPOYCTAaHOBKM HanpshkeHnem
110 kB npwu lyg, ™ * 50 KA.

Tpy64yaTble WWNHbI KBaApaTHOro CeyeHUs BbINOJIHEHbI U3 aslloMuHMeBOro cnnasa AA31T u pacnofioxeHbl B OAHOM
nnockocTtu. WupmHa wuHbl H * 125 MM. WKMpUHa OKHa WuHbI 1 * 109 MM. noroHHas mMacca T * 8.96 kr/m. [inHa nponeTa
/ * 5 M. paccTosiHne mexay dasamu a * 1 M. [JonycTMMOe HanpshkeHve B marepuasie LWuHbl A, * 89 Mla, moaynb ynpy-
roctm £ * 7 - 00 Na W3onatopbl Tuna NOC-110-600 (pucyHok 3e) umetoT Fp”™ * 6kH. BbicoTy * 1100 mMM. paccTosi-
HWe OT LeHTpa ro/sIoBKM A0 LEeHTpa Macc WKUHblI 80 MM. BbICOTY apMaTypbl HkHero dgnaHua 100 mm. cnegoBaTtesnibHO As
HUX 3HayeHus H u ft cornacHo pucyHky 3e paBHbl: i * 1100 — 100 * 1000 mm: H * 1100 — 100 + 80 * 1080 mm. XecT-
KocTb n3zonatopa C,, * 1100 kH/M. a yacToTa CO6CTBEHHbIX KonlebaHuii ', m 26 L.

CornacHo Tabsnvue 4 MOMEHT MHEPLN N MOMEHT COMPOTUBAEHNS LUNHBI PaBHbI:

H* -b* , 0.125% - 0.109* _ 3582 -10"™* M4 (r.16)
1212

H* -114 | 0.1254 - 0.109* ;37108 3 (r1n
6H 6-0.125
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JonycTumas Harpyska Ha U30/1I9TOp CorslacHo doopmyrie (8) paBHa

PAOM ** 066000 +1000/1080 x 3333 H. (r.18)

3HayeHUs XKeCTKOCTM U HacTOTbl KosiebaHuii onopbl AOMYCTUMO NPUHATL PaBHBIMW XXECTKOCTU U YacToTe KoslebaHunii
N30/19TOPOB, TaK KaK N30/1ISTOPbI LUMHHOM KOHCTPYKLUUN YCTaHOB/IEHbI HA BECbMa XXECTKOM OCHOBaHWUW.
MprBeaeHHasa macca B COOTBETCTBUM ¢ dhopMysioit (31} paBHa
1100108 (r.19)

M>» m 35.57 kr.
(2-3.14-28)2

HEO6XOAVIMbIe Ansa onpegenieHna napamMmeTpa OCHOBHOW 4acTOTbl COOGCTBEHHbIX KOMIe6aHNIN LUNHBbI 3HAYEHWS BE/U-
Y/H paBHbI:

<W3J. 1100-108-53 - (r-20)
MO!© 8582-t0'8
" _g2L*L. 079S (21>
ml 8.96-5
Mo KpuBbLIM pUCYHKa 6 napameTp r, * 3.3. NnoaTomy
r 7 -1010 -8562-10*® (r-22)
vw 33 / 010 -8562-10 17.96 I,
2-3.14 -5*» 8-«8

Mo kprBOW pUcyHka 5 KoadhhULMEHT AUHAMUYECKONM Harpy3km n * 9.9.
MakcmanibHble Harpyska Ha U30/1IATOPbI U HaNpsXeHre B MaTtepuasie WNHbI B COOTBETCTBUMU € chopmynamu (2) n (18)
paBHbI:

.3, -10-¥ ,,,|3),2. u/3-10'7-5 502 108 - 1X> LI3 (r-23)

Tak * "*_%: _____ l———?ﬂ,'ya Fon(bicn 2165 H.

10
21 (T-24)
AT*« 055 *09 «5.88 Mla.
> W 112-1373-10*®
[na neHHOW LWMHHOW KOHCTPYKUUN

Opon « 89 MIMa > 0,,, « 5.88 MMa; (r.25)
F~A-3333H >F”~-2165H. (r-26)

Takum 06pa30M, LUMHHaA KOHCTPYKUMA yaA0OB/EeTBOPAET yC/10BUAM ,CI.MHaMI/I‘-IecKOVI CcToliKOCTH.
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YOK 621.3.064.1:006.354 OKC 29.020 EO9

KntoueBble crioBa: TOK KOPOTKOrO 3aMblKaHWs, 9/1IEKTPOYCTAaHOBKW, 3/1eKTPOANHaMMUYecKkasi CTOMKOCTb, TepMU*
yeckasl CTOMKOCTb, MHTerpas Xoy/isi, HeBO3ropaemMocTb
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Pepaktop M. Haxumosa
TexHUYeckuii pefakTop B.H. Mpycakosa
Koppektop 8- n. BapeHmoaa
KomnbloTepHas BepcTka MNA. Kpyrosoii

CpaHo € Ha6op 05.10.2007. Mognucaso € neuatsb 12.11.2007. dopmar 60 K Bymara ochceTHast. FapHuTypa Apuen.

Meuatb othceTHasn. Yen. ney. n. 5.12. Yy.yoa. n.4.00. Tupax 273 aka. 3ak. 817,

dryn «CTAHOAPTVH®OPM». 123995 Mocksa. 'paHaTHbIi nep.. 4.
www.gostinfo.ru info™goetinfo.iu
Ha6paHo Bo ®ryrn kCTAHOAPTUH®OPM» Ha M3BM.
OtneuaraHo a cpunmane ®ryn «CTAHAAPTUHD®OPM» — Tun. «MOCKOBCKMIA neyaTHUK». 105062 Mocksa. /1snuH nep., B.
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