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Hacroamuit CTaHOapT pacipoCTpaHAeTCA Ha Tpexda3sHbie 3JIEKTPOyCTa-
HOBKH IpOMBILITIEHHOW 4YaCcTOTHl M ompenenAeT obuyo MeTOOMKY pacyeTa M
NMIPOBEPKH NPOBOOHMKOB H MIEKTPUHECKHX alMapatToBR Ha 37K TPOAHHAMM-
YECKYI0 H TePMHYECKYIO CTOMKOCTb IPH KOPOTKHX 33MbIKAHUAX

Bce nmyHKTbl OCHOBHOrO TEKCTa CTaHOAPTa ABRIAIOTCA 0O0s3aTE/IbHBIMH,
a IIPHJIOKEHNSA — peKOMEHTY eMbIMH,

1. OBWIHE ITONOAKEHHSA

1.1. BriGop pacuernbix ycrnosuit K3

1.1.1. IIpn mpoBepKe NPOBOAHHKOB M IMEKTPHYSCKHX AMMApaToOB 3JEKT-
POYCTaHOBOK Ha 3JIEKTPOAMHAMHYECKYIO ¥ TEPMHYECKYI0 CTOHKOCTh npH K3
NMpeABapHUTENbHO DOJMKHBI ObiTh BHIOpaHB! pacuerHuie ycnoBusa K3, 1. e. pac-
YeTHaA CXeMa FEeKTPOYCTAHOBKH, pacueTHbIt BUA K3 B 3nexTpoycraHoBKE,
pacuetTHas Touka K3, a Taioke pacyeTHas npOAOIDKHTENBHOCTL K3 B aex 1po-
yCTaHOBKE (TIOIENHION MCNOJb3YIOT IIPH NMPOBEpKe Ha TEPMHUECKYI0 CTOM-
KOCTb MPOBOAHKKOB H HA HEBO3TOpaeMocTh Kabeyei ).

Hapanmne odmunansnoe © HaparenscTBo ctaHmapToB, 1993

HacTormmit cTangaptT He MOXeT GbiTh NONHOCTHO HIH YACTHYHO BOCHPON3BO/IOH,
THPAXMPOBAH H PACHPOCTpaHeH Ge3 pajpeluenna I'occranaapra Poccun
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1.1.2. PacuerHaa cxemMa IIEKTPOYCTAHOBKH AO0JDKHA ObIte BbIOpaHa Ha
OCHOBE 2HAJIH33 BO3IMOMXKHBIX 3JIeK TPHUECKHUX CXeM 3TOH 3IEK TPOYCTAHOBKH
[IPY MPOJCTIKHUTENBHBIX pexxuMax ee pabotel. K mocnenHum cienyeT OTHOCHTD
TaK)X€ PEMOHTHbIE U NOCI/1¢aBapHHHbBIE PEXKUMbI paboThI.

1.1.3. PacyetnniMm BuaoM K3 cnenyer npuHUMATD :

— MpPH IpOBEpKeE IIEKTPHYECKUX aANMAPATOB M XKECTKHX IIPOBOJHUKOB
Ha 3/1eK TPOAMHAMMYECK Y10 CTOHKOCTb — TpexdasHoe K3;

— TIPHA TIPOBEpPKE JIJIEK TPHYECKHUX aliflapaToB M IPOBOJHUMKOB Ha TCPMU-
YeCKyI0 CTORKOCTb — Tpex- WiH ofHoda3Hoe K3, a Ha reHepaTopHOM HAIpA-
KEHUH UIEKTPOCTAaHUMA - Tpex- WM aByxdasHoe K3, B 3aBUCHMOCTH OT
TOFQ, KAKO€ M3 HHUX NPHUBOOMT K DOJIBLIEMY TepPMHYECKOMY BO3OECHCTBHUIO;

— TIPH MNpOBepKEe€ THOKHUX NPOBOJHHKOB IO YCJIOBHI0O HX HONYCTHMOIO
conwkennsa Bo Bpemsa K3 — tpex- win aByxdasHoe K3, B 3aBHCHMOCTH OT
TOI'0, KaKOe U3 HUX MMPUBOAUT K G0JIbilieMy CONUIKEHUI0 MPOBOHUKOB.

1.1.4. B kavectBe pacuernHoi ToukH K3 cnenyer [OpHHHMMATh TaKylo
TOUKY Ha pacyeTHoM cxeme, npu K3 B KOTOPOH NPOBOJHMKSHIIM 3JIEK TPH-
YeCKMH anmapaT NoJABepraercs HauOonplieMy 3J1eK TPOAMHAMHYECKOMY
WIN TEPMHYECKOMY BO3LCHCTBHIO.

[IpumMevanue MHCkIOUeHU H3 2TOIO TpeGOBAHHSA MONYCTHMEL NHUIL HPU

YY€TE BEPOATHOCTHRIX XapakTepHCTUK K3 w posixuel ObITh 060CHOBaHLI COOTBETCT-
BYWIUMMHU BEIOM CTBEHHbIMH HOPMATHBHO-TEXHUUECKUMH JokymenTaMu (HTI) .

1.1.5. Pacyernyrw npogomxkurensHocts K3 npu nposepke npoBoIHM-
KOB H JNeKTPHUYECKHUX allflapaTOB HAa TEPMHMECKYI0 CTOHKOCIb Clledyer
ONMpenesATs NYyTEM CIIOXKEHUSA BPEMEHM JACHMCTBHA OCHOBHOH PpElIeHHOH 3a-
[HUTBI, B 30HY KOTOPOH BXOHAT I[POBEpAEMbi€ MPOBOOHHUKHM H 31K IPH-
YECKHME annapartbl, ¥ TIOJIHOTO BPEMEHH OTKJIIOYEHMA COOTBETCTBYIOLUETO
BBIK/IKOUATENIA, a NpH NpoBepKe Kabejed Ha HEBO3rOpaeMoCTh — INYIEM
CIIOKEHUA BPEMEHHU HEUCTBHA PEe3€pPBHOM PEIEHHOM 33LUHTbI M MOJTHOrO BpeE-
MEHH OTKJTI0YeHHs1 OmKaniiero k Mecty K3 Boikiiouarena.

Ilpy HanmuuMM YCTPOMCTB aBTOMATUMECKOIrO MNOBTOPHOIO BKIIIQUEHHS
(AIIB) uenmu cnenyer yuyuThIBAThL CyMMapHOEe TEPMHUYECKOe HOEHCTBUE TO-
ka K3.

1.1.6. Ilpu pacuyetHOM npodorpKHTENBHOCTH K3 no 1 ¢ JonycTtHMo npo-
IECC HarpeBa MPOBOJHHKOB 10f derdcTBHeM Toka K3 cumrtarth anuabaruyec-
KHM, a MIpH pacueTHoH npogomkurenbHocTd K3 BGosee 1 ¢ M npH HeObiCTpO-
nerdcrByroumx ‘AlIB ciegyer yumThIBaTh TEIJIO0TAAYY B OKPYXKAKOILYIO CpEAY.

2. INEKTPOANBAMHUYECKOE AEUCTBHE TOKA K3

2.1. Pacuer anex TpOMHAMHYeC KHX CHWI B3aHM ONICHCTBHA NPOBOIHHKOB
2.1.1. InekTpoOMHAMHYECKHE CHJIbI B3aUMOJEUCTBHMSA HBYX ITapasienb-
HbIX IIPOBOJHHKOB KOHEYHOro ceyeHua (F) B HBIOTOHAX CAedyeT onpeje-
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IATh 10 POpMYIIE

F=2.10"7 {1,

' Kg. (1)

d

roe 2 - 1077 — noCTOAHHBIH napaMerTp, H/A?:
@ — PacCTOAHHE MeXOY OCAMH IIPOBOOIHUKOB, M;
{1, — MIHOBEHHbIEC 3HAYEHHA TOKA IPOBOJHHKOB, A;
[ — IUTMHA NPOBOJHHKOB, M,
K g — K03} pHIMEHT (OPMBL.

s NpOBOAHUKOB NPAMOYIOJIBHOTO ceueHust KoddduumeHT Popmbl
clienyeT OMpenesATh N0 KPUBBIM, IPUBEICHHBIM Ha UepT. 1.

15 KpyrablX NMPOBOIHKKOB CIUIOLIHOIO CEeYEHMA, NPOBOAHMKOB KOJIb-
LIEBOI'O CEYEHMA, 4 TaAKXE MPOBOJHUKOB (LUHH) KOPLITHOIO CEYEHUA C BBICO-
roit ceyeHus U,1 M u bonee cnenyer npuuATh Kg, = 1,0.

2.1.2. Haubonslllee 3HaueHUE IJTEK TPOAHHAMHUUECKOR CHIIBI HMEET MECTO

npu ynapHoM toke K3.

2.1.3. MakcumMmansHyo cuny (F (i)ax) B HBWTOHaX (3KBHBAJICHTHYIO

PaBHOMEpPHO paclnpelesiecHHONW N0 [UIMHE NpoJieTa HAarpys3kKH), HEeHCTBYIO-
Y0 B TpeX(da3HOH CHUCTEMe IMPOBOOHUKOB HA pacueTHyw a3y npH Tpex-
¢asnom K3, cnegyer onpenenats no dopmyne

\/:T-m""f
1

3 -(3) 2
F(mz:x = (z(}’?!l) K(:))Kpacm (2)

. (3)

rae i ~ yaapHbIf Tox Tpexdasnoro K3, A;

yIL
Kpacn — K03 PHIMEHT, 3aBHCAILIMA 01 B3aUMHOTO PACHONIOXEHUA IIPOBOI-
HHUKOB;
4 — PacCTOAHHME MEXOY OCAMM IIPOBOOHHK OB, M;

! — IUIMHA NpOJIETa, M.
3HaueHUs1 K03 PUIHUEHTA Kpam IAA HEKOTOPBIX THUIIOB UIMHHBIX KOH-

cTpyKuui (Yept. 2) yka3aHel B 1abn. 1.
Tabnuna

3navennn ko3 dHuneHTa K 5 0

3Hauennn ko3¢ puurenta K paer
IUIA HArp y30K
Pacuer

Hasg ¢asa pe3ylb- M3ruGaw- | pactaru- | cxkuMalo-
THP Y IOILL €M LI EH BajollEeH e

Pacnonoxerue UMH

1. B olHON IOCKOCTH B 1,00 1,00 0 0
(uepT. 2a)

2. Tlo BepliiuHaM paBHO- A 1.00 0,94 0,25 0,75
CTOPOHHETO TPEyI'ONb- B 1,00 0,50 1,00 0
uvka {vepr. 26) C 1,00 0,94 0,25 0,75

3. TIlo Bepmiunam npsaMmo- A 0,87 0,87 0,29 0,87
yIONBHOTO paBHOOED- B 0,95 0,43 0,83 0,07
PEHHOIO TPEeyI'OJILHHKA C 0,95 0,93 0,14 0,43

(uepT. 28B)
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IIpodoanxcenue raba. 1

Inavenn xospdmmenta Kpacp
PacrnonoxxeHue KUK

V1A HATPYIOK
Pacyeman
ba3a  {pesynnmu-| warnGaw-] pacmaru- | cxumalo-
Dy to1Lel et BasoneH e
4. Tlo BeplinHaM paBHO- A B C 1,00 0,50 1,00 0
CTOPOHHETO TPEyT oMb

HUuKa (uepT. 2r)

IuarpamMmma ana onpepeneHuna ko3 pmiHeHRTOB
tbopMBbl HINH NPAMOYTOJNIBHOTO CeleHUA

/. ﬂ_ml

‘ |
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CxeMbpl B3aHMHOTO PacnoNOXeHHA LWIHH

/;rnxz ‘Gﬂ cm

Yepr. 2

2-1318
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Ipy npyx¢gasnom K3
2) _ 2-107 (2
F’”‘B"' g [(I(y.?: *K g K pacn (3)
rue (}2 — yAapHsI# ToK AByx¢asnoro K3, A.

2.2. Bpibop pacuerHOM MexaHHWUeCKOH CXeMbl HIHHHBIX KOHCTPYKIMI
H rHOKHX TOKOYPOBOMOB

2.2.1. Meroouky pacyeTa 3J1IEKTPOONMHAMMUECKOM CTOMKOCTH LIHMHHBIX
KOHCTPYKIMH M IM'MOKHX TOKOIIPOBOMAOB CnenyeT BhIOMpaTh Ha OCHOBE pac-
Ye THOH MEXAHHYECKOM CXEMbI, YUMTHIBAKOLIEH HX O0COOEHHOCTH.

2.2.2. CnepyeT pas3iMuaTh:

— CTaTHYECKHE CHCTEMBI, OoOnNagarotyie BLICOKOH JKECTKOCTBIO, Y KO-
TOPBIX ILMHBI K H30MATOPSI MpH K3 0CTa10TCA HENMOABMKHBIMH

— JOUHAMHYEeCKHE CHCTEMBI C XXECTKHMH ONOPaMH, Y KOTOPBIX H30J1A-
TOpbI ITpH K3 MOryT CYHTaTBCA HEMOABHIKHBIMH, 8 IHMHBI KONeOI0TCA;

~— OWHAMHMYECKHE CHCTEMBI C YyIIpPYro NOAATIIMBBIMH ONOPAaMH, B KOTO-
puIx ipd K3 koneGniorca LIMHBI H ONIOPHI ;

— MTHHAMHYECKHE CHCTEMBI ¢ THOK MMM IIPOBOIAMH.

2.2.3. PacueTrHnle MeXaHMYECKHE CXEMbl IIMHHBIX KOHCTPYKILMH pa3-
JIMUHBIX THIIOB, 00JIAMIAI0ILMX BbICOKOH XK ECTKOCTRIO, IpeNCTaRjIeHsl B Tabn. 2.

Tadnvuua 2

PacyeTHAR CXeMa LWHHHBIX KOHCTPYKUHA

Ho- Koaddmum eHTHI
Mep Pacuernan cxema Tun Sanku u
cxe- OTOpbI

1 Z

OpsHonponerHas 1 { 3,14
F—_ﬁ A wn B-w3onaro-
PBI-ONOPLI
2 2____& OnxHonponeTHas 1,25y 3,93
A-zainemiieHue
IUVHEL;, B — H30-
+A A5 NATOp-onopa

3 A v Baaimemne- 12 1 4,73
a_—‘—‘g HHE LLIWHBI HA

KECTKHUX Oonopax
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IIpodoawenue rabn. 2

Ho- ! Kosd puunen ol

Mep PacueTHas cxema Tun banku »

cX e ; OTIO Pbl A 3 .

MBI ! :
4 banka ¢ psymna 1,25 | 3,93

IIpOJIETaMU

S ZS 7\ A 8 Banka c rpemau {10* (1,13 ] 4,73

6o b 12%* |1
+A + 5 +5 *A nee IpoJlIeTaMK

* Iing «pafigvx nponeTos,
¥* IIng cpeOHUX MPONETOB.

PacyeTHbie CcXeMbl HMMeIOT BH] PaBHOIPOJNETHOH Oanku, nexalled WK 3aK-
PEIIICHHOH Ha XXECTKHMX Ol0OpaX H MOABEPralollleNCa BO3JIEHCTBHIO PABHO-
MEPHO paclpelieIeHHOH Harpy3KH.

PasnuualoT Cnenywouie THUIbl NIMHHLIX KOHCTPYKIMH U COOTBETCTBYIO-
IMX PaCYETHBIX MEXAHMUYECKHUX CXEM:

— LIHHHbIE KOHCTPYKIHMH C pa3pe3HbIMH LIHHAMH, JJIMHA KOTOPbIX PA4B-
Ha IUIMHE OJHOTO NPOJIeT4; PaCYeTHOH CXEMOHM s HUX sABNAeTcA Danka C
IIAPHKPHBIM ONMpaHKeM Ha obeux onopax nposnera (1abn. 2, cxema 1) ;

— IUMHHbIE KOHCFPYKIMHU C pa3pe3HbIMH LIMHAMH, JJIHHA KOTOPBIX paB-
Ha VIMHE ABYX IIPOJIETOB, € XECTKUM KpeNeHHEM Ha CpelHel onope; pac-
YeTHOH CXEMOH IA HHX ABJIAETCA OalIKa C )XeCTKHM ONnupaHueM (3aI1UeM-
JeHVWeM) Ha OOHOM ¥ LIAPHMPHBIM Ha Apyro# omope nponera (Tabn. 2, cxe-
Ma 2);

— MHOTrONpPOJIETHAA LIMHHAA KOHCTPYKIMA C HEpa3pe3HbIMH ILHHAMH,
pacyeTHOM CXeMOH ia CpPeIHHX IMpOJIETOB ABJIAETCA Danka ¢ XeCTKUM
onupaHueM (3aieMienHreM) Ha oOeux omopax nponera (rabmn. 2, cxema 3);

— LIMHHbIe KOHCTPYKUMHM C pa3pe3HbIMU IIMHAMH, IJIMHA KOTOpbIX
paBHa OBYM, TpeM U Donee mpolieraM, 6e3 XeCcTKoro KperyieHus Ha npoMe-
XY TOUHBIX ONOPAaX; PACYETHOH CXEMOH UIA HUX ABIANTICA COOTBETCTBEHHO
cxemnl 4 u S (Tabn. 2).

2.2.4. PacyeTHOH CXeMOHM LWIHHHOM KOHCTPYKLIMHM C YNPYro MOJanIH-
BbIMHM OIIOPAMH ClIe[yeT CYUMTaTbh CXEMY, B KOTOPOM Macca LIMHBI pacupene-
JIeHa 10 IWIMHE MPOJIETa, a OMOPBbI NPEACTABIIeHbl TEIaMH C 3KBHBAJIEHTHOH

MAaCCOR M ¥ NPY>KHHAMH C XECTKOCTbIO C oy .
D%
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2.2.5. lna rubKuX TOKONPOBOLOB B KAYECTBE PacUYeTHOM CXEMBbI py-
MEHAIT CXEMY C JKECTKHM CTEPXXHEM, OCb KOTOPOrO OYEPYEHa NO LEeNHOW
THHUA. ['MpIsAHAb! M30JIATOPOB BBOOAT B MEXAHHMUECKYIO CXeMy B BHIe
KECTKUX CTCPXKHCH, IUIADHHPHO COeAMHEHHBIX C NPOBOJAMM M OINIOPAMH.
PasMepe! cTepoxHel pacCyeTHOM CXEMbI ONpPEdeNSAIT U3 CTATHYECKOTO pacue-
Ta Ha JEHCTBHE CHII TAKECTH.

2.3. llonycTMmble MeXaHHUeCKHe HANpsKEHMS B MaTepHale NPOBOJ-
HUKOB H MEXaHHYeC KMe HArpy3KH Ha onopkl mpH K3

2.3.1. HonmycTHMOEe HanmpsiXeHME B MaTepuasie JKeCTKHX IIHH (Gnon)
B MaCKanAx CreayeT NpvHMUMaTh paBHbIM 70% OT BPeMEHHOTO COMPOTHB-
JIEHHs Pa3PbIBy MaTepHana LIHH 0,

Onon = 0,7 0. (4)

JdonycTuMele HanNpsHKeHUA B MaTepHale IUMH CIEAYeT NPUHUMATb HIDKe
peesIOB TeKYYECTH ITOTO MaTepHala.

BpemenHnble CONpPOTHBIIEHMA pPa3pbiBY M IONYCKaeMble HaNPSIKEHMs B
MaTepHaax LIIWH IpUBeIeHbI B Tab. 3.

B coyuae cBapHpIX LIHH MX BPEMEHHOE CONPOTHBIIEHHE PAa3pbIBY CHHKa-
ercs. JHAUCHHA BPEMEHHBIX CONPOTHBIEHWH pa3phiBY B OGNAaCTH CBapHbIX
COCMMHEHUH ONPEdeIIsTT IKCIIEPUMEHTAIBHO; TPU OTCYICTBHH 3KCIIE PUMEH-
TWIBHBIX MAHHBIX 3TH 3HAUEHHA M 3HaYeHWA MONYCTHMBIX HAMPSKEHHH Cire-
[lyeT NPUHHUMAaTh, UCMIONb3YA HaHHbIe Ta0. 3.

Tabnuya 3

OcCHOBHbBIC XapaKTePHCTHKH MAaTEPHANOB WHH

BpemedHO€ CONPOTHR- JOony¢c™MMoe HanpH- Mopnyns
neHH e paspuBy, MIla X eHpe, MIla YyApyroc-

Fg:
mMatepua- | B o6nac- | 10 Tia
18 TH CB dpHO-
ro coemy-
HeHU s

Matepnan Mapka

LIHHBI MaTepHa-
na

1, Aniomunutt | AQD, A 118 82 82 7
A0 59-69 4148 41 -48 7

2. AnNOMHHHUe- 127 120 39 84 7
BbI# ciInas 196 120 137 84 7
304 152 213 106 7

353 318 247 223 7

3. Mep MI'M 245-255 — 171,5-178 — 10

MI'T 245-294 — 171,5-206 - 10
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2.3.2. HonyCTUMY10 Harpy3Ky Ha H30IATOp (HM3ONAUMOHHYK OIIOPY )
(Faon) cnepyeT mpuHUMath paBHOM 60% OT MHHMMAaJIbHOH paspyluarollei
Harpysxku Fpa;,, MPWIOKEHHOH K BEpLUMHE H30JATOpa (OIMOPbI) NPH M3rH-
Oe WIH pa3pbIBe

Fron = 0,6 Fasp. (5)

2.3.3. B 3aBHCHMMOCTH OT B3aMMHOI'O PacCMOJIOKEHUA WHH U U30JIATOPOB
[IOCIIEMHUE TIOABEPralTCA BO3IEHCTBUIO 3JI€K TPOIMHAMUYECKUX CHM, pado-
Tasi HA H3TM0 WM pacTaXXeHue (CXXaTHe) WIM OJHOBpPEMEHHO Ha U3rud U pac-
TsDkeHHe (oKathe). JomycTMMble Harpy3kd Ha H30JATOPH! IpU U THDC
(Fron.mar) M pacTskeHHM (Fon,) B HBIOTOHAX B JTMX CIIyvasxX CIexyeT
IIPUHUMATh COOTBETCTBCHHO PaBHBIMH

an.nar ~ 0?6FPH3D-“3P; (6)
)
Faonp = 0,6 Fpasp.p

roe Foasp usr ¥ Fpagp.p — 320aBaeMble 3aBOJIOM-M3rOTOBHTEJIEM MHUHHUMAJlh-
Hble Pa3pyUIAIIME HATPY3KU COOTBETCTBEHHG MPF
U3rube U pacTaKeHUH (CKAaTUM) H30mATOPa, H.
2.3.4. JlonycTUMyI HArpy3Ky Ha CHapeHHbie M30JISTOphl (OIOpbI)
cnemyetT npuHHMaTth paBHOM 50% OT CyMMapHOI'O paspylUialolero yCuimi
u3onaropos (omnop)

rie Fogpr — CYMMapHO€ paspyluamlliee YCWIHE CHapeHHbIX H30JIATOPOB
(omop), H.

2.3.5. JlonmycTHMYI0 Harpy3ky Ipu U3rube onopHoro uionsitopa (£ on)
B HBIOTOHAX CHEOYyeT ONpenesIsiTh B COOTBETICTBHHU C (POPMYJIOH

}
FnﬂrI:NFpaap_;;”a (8)

raze N — Ko PHUUMEeHT HOUNYCTHMOM Harpy3kH, paBHelk 0,6 wiu 0,5 (cm.
mi. 2.3.2. — 2.3.4);

huH — pacCTOAHHA OT ONACHOTO CEYEHHA W3OIATOPA COOTBETCTBEHHO IO €ro
BEPIIMHBI U UEHIpa THXKECTH IOMEPEYHOIo CEUYEHMA ILMHBI {(CM.
yept. 3), M.

OnacHoe ceYyeHHE ONOPHO-CTEPIKHEBBIX H3ONATOPOB C BHYTPEHHUM
KpelUieHHeM apMarypnl (4uepr. 3a) cieyeT NPHHMMATh Y OIIOPHOro ¢hJiaH-
1a, OMOPHO-CTEPXKHEBbIX H30JIATOPOB C BHELUIHUM KPEIUICHMEM apMAaTyphI
(4epT. 36,B) — Y KPOMKH HIOKHero ¢mnaHiia, a ONOPHO-LUThIPEBBIX H3OJIATO-
poB (uepr. 3r) — Ha rpaHHIle KOHTAKTa UWITBIpA C (apOpOBLIM TEJIOM

H30JIATOpa.

HonycTiMylo U3rdbaloIyI0 HArpy3Ky MHOTOAPYCHBIX H3OJIALMOHHbIX
onop (uyepr. 3B,I) cCiledyeT NPHHHMATh PaBHOM HONYCTHMOH Harpyske
HauMeHee MPOYHOTO Apyca, onpesieieHHoH mo dopMmyrie (8).
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2.3.6. Ilpu pacrnonoxedm a3 1o BeplUMHaM TpeyronbHHKa (UeprT.
20, B, I') M30NATOPHl OJHOBPEMEHHO MCIBITHIBAKT KAaK PacTArHBAIOIIME
(CkuMarowmMe), Tak H usrubamomue ycwnuAa. JonycTuMmylo K3rubamomyio
HArPY3KY (Fpom.usr) B HBIOTOHAX cnenyeT onpedenAtb no gopmymne (8),
MPUHUMASA F a4, PABHOM pa3pyLUaIOlER Harpyske nmpH H3rube H307ATOpA;
JOTIyCTHMYI0 PacTATHBAIOWYI0 Harpy3ky (Fponp) CIEAyeT ONpenenaTh
no ¢opmyne (5), MpuHUMAasA Fj,,;, PaBHOH pa3pylIaloMieH Harpyske IpH
PAcC THXK CHHUH.

2.3.7. JlomycTMMoe Hanps>kKeHMe B MaTepHalieé NMPOBOIHHKOB (Ogop)
B MeTanacKafax creayeT IIPHHUMATh PaBHbIM

Onon = Nanp:

e Onp, ~— Npeaen NpOYHOCTH NPH pacTsHKeHuH, H;
N — Ko3pdHUMeHT JONycTHMON HArpy3kH, paBHblH 35-50% ot
npenena MpOYHOCTH.
2.3.8. HonyctuMyio Harpy3Ky Ha moJIBeCHble H30JIATOPHI crielyeT IIPHHH-
MaTh paBHOW 30% OT pa3pyllawiel HarPy3KH, T. €.

Fron = 0,3 Fpaap. 9)

2.3.9. PacctoAanusi Mexay npoBogHHKaMH ¢a3 (A4 ¢,_¢,), a TAK>KE MeX-
1y NMPOBOJHHMKAMH M 323¢eMIIEHHBIMHM YaCTAMU (A4 _,) LIHHHBIX KOHCTPYK-
IMH HanpskeHueM 35 kB W BBILIE ¥ IPOBOJOR OUIMHOBKH pacnpeneny Te)b-
HbIX YCTPOHCTB, BO3OYILUHBIX JIMHHH M TOKOMPOBOOOB K MOMEHTY OTKIIIYE-
HuA K3 nomxHbl octaBarbcsa GoJIbllie JOIMYCTHMBIX H30JIALMOHHBIX PacCTOA-
HHUH, OTIpEdENn AEMBIX NPH pabOYUX HalpAXKEHUAX

Aa_a=Ag_ ;

Ad)-—?.}Ada-—a.non J .

rne Ag_¢.mon ¥ Ap_3.pgon — MHHHMAIBHO [OMYCTHMbIE pPacCCTOAHUA
N0 YCIIOBHAM NpobOs COOTBETCTBEHHO MeX/Ty NpOoBOOHMKAMHU ¢ a3 ¥ NPORO[-
HHKaMH ¥ 3a3eMJIEHHbIMH YaCTAMM NPH paboYeM HallpAKEHUH.

2.4. OnpeneneHHe MeEXaHWYeCKMX HAMpPSOKEHUH B MaTepHale NPOBOL-
HMKOB H Harpy30K Ha HX onopsl mpu K3

24.1. PacueT MIHHHBIX KOHCTPYKUHH, o0namamouux
BHBICOKOMN XeCTKOCThHI

2.4.1.1. Ipu pacyere WIHHHOH KOHCTPYKIMM, OONajarouied BBICOKOH
XKECTKOCTbIO, LIIHHY B JI0OOM mpoiiere MeXOy H3OIATOPAMH, KpOMeE Kpaii-
HUX, CJIelyeT pacCMaTpMBaTh KakK CTepXeHb (6anky C LIApHUPHO OIIEPTHI-
MH KOHIIaMH, TaOi. 2). Hanuuue oTBETBIIEHHH OONMYCKAaeTCHA HE YUMTBIBATh.

2.4.1.2. MakCHMaNTbHOE HAalpAXKEHUE B MaTepHalle LIMHBI (0,,4x) B IAaC-
KangX X HArpy3Ky Ha HU30JIATOP LIMHHOH KOHCTPYKUMH BBICOKOH XKeCTKOCTH
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K onpegenenne OMYCTHMBIX HArPY30K HE KIOJAATOPL] K WIKHHHbLIE ONOPHL
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npu tpexdazgoM K3 (¥ ,(,2 ) B HBIOTOHAX CIIeAyeT ONPEAENATh N0 GOpMYyIIam:
(3)
M, F !
Omax = ———— = —= (11)
W AW
U
3 3
Fuy =B Frge (12)

rae F,E;)x - MaKCHMalbHad CWIa, BO3HHKawliagd B MHOroIponeTHoH Oanke
npu 1pexdasioM K3, H, u onpenensemas nmo dbopmyne (2);
! — [JIMHa IpoJieTa IIHH, M;
W — MOMEHT CONPOTHBJICHMA TIIONEPEYHOFO CEYEHHsi ILMHBI, M*
¢ OpMYIIBI IS €r0 pacyeTa NpuBeneHs! B 1abn. 4;
A — K03pOPUIHMEHTHI, 3aBUCALIME OT YCIOBMA ONUPAHHUA (3aKper-
NICHHUA) LIMH, a TaK)Xe YHCIIa NPOJIETOR KOHCTPYKIMH C Hepas-
pe3HBIMH IMHaMM (1abn. 2).

[Ipu oeyxdaznom K3
F )
max
Umax = ;w (13 )
H
2) _ (2)
Fi(ts =B Fpax (14)
rue F _ maxcumansnas CIJ13a, BO3HHUKAKLILAaA B MHOTrOIPONETHOH banke

nagx

npu apyxdgaszsom K3, H, u onpenensemas no popmyne (3).
IIpu pacuete HanpsAXeHUH B 0ONAaCTH CBApHBIX COCIMHEHMH, HAXOIANMX-
CA Ha PacCTOAHMH Z OT ONOPHOro ceveHud, B dopmyns! (11) n (13) cnemyer
MOJICTABIATH 3HaUeHHA 1/A (z), BbIUMCIIEHHbIE B COOTBETCTBHM ¢ Tab. 10.
2.4.1.3. IOnexKTpo/J¥HAMHYECKHEe HArpy3KM Ha OTIEJIbHbI€ NPOBOIHH-
KH COCTaBHbIX IWUMH (uepT. 4) oO6ycnoBieHbl B3aHMONEHCTBHEM UPOBOL-
HHKOB ApyrMX ¢a3 # OTHENbHBIX 3JIEMEHTOB NPOBOAHMKA OOHOH ¢a3bl.
MaxkcHManbHOE HaNpsKeHHe B MartepHaiie cocTaBHbIX HMH mpH K3 ponyc-

KaeTCA ONMpeneIIATh o dopMyre

Omax = Opmax T Oanmaxs (15)

rie Ogmax — MAKCHMAJIBHOE HanpsikeHWe B MaTepHajie LIKHBI, 00ycnoB-

JIeHHOE B3aHMOMEHCTBHEM INPOBOOHHMKOB Apyrux ¢as, Ila,
KOTOpOe clieyeT onpenears B 3aBHCHMOCTH oT BHaa K3

o dopmyne (11) wim (13);
Oanmax — MAKCHMaJbHOE HanpfiXKeHHe B MaTepHane IMHbBI, 00ycloB-
JIEHHOE B3aHMOIEHCTBHEM OTAENIbHBIX IIEMEHTOB MPOBOIHH-
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TaGbnuua 4

QopMynbl [UIA ONpeae/ieHHs MOMENTa HHepunn J u
MOMEHTA CONPOTHBJIEHHA W nonepeynblX CeYeHHR LIMH

Pacuerunie GopM ynnl

Ceyenmtsa IIHH

i

77V

TN

* Ecnu npoxnadkH npuBapeHbl K 006enM ronocaM nakera, MOMEHT HHEPUHH W MoO-
MEHT CONMPOTHBIICHHS TPUHHMAIOT PABHBIMHU , ,
Jo=M 3.t bty ww hb (3apg + b°)
pm a — -
y 6 (Gay Y 3(ay +Db)

3-1318
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— 1 3 1
Wy =z [ BH® — =

1
WJJ:&H[B‘(H*’!) +hlﬁ+

X ' T
+ o (B — A%

(h4 ~ h: ] F

1 1
Jy = BH — o— (* ~h*));

J

1
y=-13 B (H-h) +h, &’ +

& 4 4\,
5B A%

a =1 6 IS CTAHNAPTHEIX [BY-~
TaBpOBbIX Mpodusneh

-]

Cevenue npoKxaTHBIX mpodunest Mpubnuxenssie GopMy L
CTAaHNAPTHBIX pa3MEpOB ABYTaBpoBbIi npoguns Ha
’Tpewﬁ'l‘ h + 2 3
yo D’
51

umennepoobpasHbit (KOpHIT-
HBIR) nmpodurns Ha pebpo™
_(n+5)°
o Th
Ceyenne nwoGoft Gopmel OpHEeHTHpOBOUHAaA OLEHKAa MO~
MEHTA COMPOTHBIIEHHWS OTHOCH-
TeNbHO LIeHTPANILHOR OCH:

IPIA CIMOLIHOINO CHMMETPHYHOTO
CeYeHH N

o S h
IS [IOJION0 CHMMETPHUHOTO Cé-

YEHUNA
Wx=wy=“§'%”+?

+S(b—--h) | A:
Sh % S (b—h)
ny='a?[l +—'—-;:h—-—]
rme S — INOoWanh CeYeHHH;

h, b — BEICOTa W WIMpPHHA Ceye-
HUR COOTBETCTBeHHO; !/ — mepH-
METP, A -— TONWHWHA CTEeHKH
(1% MoNoro ceweHUs)
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kxa ofgHoH ¢asbl, Ila, koTOpOE creayer onpenensaTts no ¢op-

Mye
- 2
B 2+:10 I ey | Kq) iYﬂ ’.
Oanimax = ) (16)
12ad43q W 3 n
roe l,; — JIKHR mpojieTa 3JIeMeHTa IIMHbI MeXAYy MNpOKJIagKaMH, M;
A3y — PACCTORHHUE MEXOY OCAMH IOMNEpeyHbIX CEYEHHH IJI€MEHTOB

COCTaBHBIX IIHH (uepT. 4), M;
Win — MOMEHT CONPOTHBIEHHUA NOINEPEYHOro Ce4YeHHA IJIeMeHTa IlIH-

HBI, M>;
{yn — YBApHbI TOK TpexdasHoro win asyxgasnoro K3, A;
N — UYKCJIO COCTaBHBIX NMPOBOJHMKOB (pa3bl.

242. PacyeT WHHHB X KOHCTPYKIUHH C XECTKHMH
ONOpPaMH

2.4.2.1. lluHHY10 KOHCTPYKIMIO, H30MATOPbl KOTOpOH 00nanaoT BbICO-
KOH JKECTKOCTbIO, B pacyerax Ha HHHAMMYECKYK CTOMKOCTb nmpH K3 cneayer
MpeaCcTaBiATh KaK CTEPXKEHb C 3aIUEMIICHHbIMH KOHIAMM, HMEIOLIMH JIHILD
OCHOBHYI0 YaCTOTY COBCTBEHHBIX KOeOaHMIA.

2.4.2.2. MaxcuManbpHOe HampsAXXeHHe B MaTepHaie IUHH (0,,,,) B Iac-
Kanax U Harpysky Ha usonaropb! (F,;) B HBIOTOHaxX INPH pacloOIOXEeHHH
IIMH B OJHOH IUIOCKOCTH M BBICOKOH XECTKOCTH M30IATOPOB LIKWHHOW KOH-
CTPYKUMH ClIefyeT OIpeaenaTs no GopMymaM:

npu tpexgasHoMm K3
(3)
F /
Omax = - r:a;_ - N (17)
H
(3) "ﬁF(B)x n: (18)
npu oeyxdaznom K3 (2)
Fonx ?
Omax = T n (19)
H
FQ =gr g, (20)

roe n — KodpPHUMEeHT AMHAMHYeCKOH HArpy3KH, 3aBUCAILIMH OT pacyeT-
HOM OCHOBHOM 4YacTOThI cOOCTBeHHbIX KonebaHMi 1LMHBI [;. 3Ha-
yeHHst KO3 PHIHeHTa B 33aBHCHMOCTH OT OTKJIOHeHHA [, /f.(f. =
= 50 I'u) cmenyer ompemenATs No rpadHKaM, NpHBEOEHHbIM HA
uepT. 3.
3HaueHMA pacuyeTHOW 4acToTbl cOOCTBeHHbIX Konebanmi (f;) B repuax
ClledyeT OIpeneyiaTh B COOTBETCTBHH C 2.4.2.4.
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3aBUCHMOCTh AHHAMHYECKOI'O KOYPPHIMEeHTa ANA HIONATOPOB
H LI HH OT Y2CTOThl COOCTBEHHBIX KOoneGan HH HIHHBI

T

-

—T
BN

.-

EEEssm——
I R A N
!
t
e
A L]

e

!
N A

-

A
A

h |
 —
S S S W
Pt

-3
iy
A~
N

~ T
hE——1—1+—

™
N
n
~h

2.4.2.3. MakCHMaJIBHYI0 Harpy3kKy Ha NpOXOdHbie H30oNATOpbl (Fy,)
B HBIOTOHAX CIIEYET ONpedensath o popMyre

V3107 |
Fyus=0———lg (Iy;(l?') )’ K¢ Kpacn M5 (21)

a

rae /p, — PacCTOAHHE OT TOPIa MPOXOJHOIO H3oiATOpa J0 Omwkaiiuero
OMOPHOT0 H30NATOPa da3bl, M.
2.4.2.4. PacuetHy10 YacToTy cobcTBeHHBIX KONeOGauun winHbl (f; ) B rep-
IaX CJedyeT ONpenensaTh no GopMyie

f= i S (22)

2 7 l? m

rae £ — MOOyib YIPYrocTH MaTepHasia UIMHBI, I1a;
J — MOMEHT HHEPUMH NMOMEPEYHOro CeYeHHs IIMHBI, M™ ;
m — Macca IIHHbI Ha eJHHHIYY JIHMHbBI, KT/M;
y, — napaMeTp OCHOBHOHM YacCTOTbl CODCTBEHHBIX KONeOaHUH ILIUHEI.
3HauyeHHA 3ITOr0 MHapaMeTpa 3aBHCSHT OT THINA IUMHHOH KOHCTPYKIMH H
IIpeacTaBiIeHbI B Tabm. 2.
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2.4.2.5. MakcumanbHOe Halnps)KeHHE B MaTepuale COCTAaBHbIX LIMH
(Omgx) B NacCKanaX IIMHHOM KOHCTPYKIMM C JXeCTKHMH ONOpaMH NOMNYC-
TUMO omnpenenars no dopmyne (15). Ilpu 3toM MakcHMaIbHOe HaNpsXe-
HHC B MaTepHasle WUIMH, O00YCIOBJIEHHOE B3aUMOOEHCTBUEM IPOBOJIHHKOB
IpyTux a3 (Ogmgx) B NMaCKAIAX, CaeAyeT ONpeHNeniaTb B 3aBHCUMOCTH
or Buga K3 no dopmyme (17) wmu (19), a MakcuManbHOEe HampAXeHHe
B MaTepHalyie LIUHBI, ODYCIIOBJIEHHOE B3aUMOJAECHCTBHEM OTOCABHBIX 3e-
MEHTOB IMPOBOIHUKA OIHON a3kl (0, mex) B HACKANAX, — No POpMYIIE

AR 10-'?[::]1 Kd) { 2
Oanma_x — ﬂha _I;} " < " ) n3ﬂ3 (23)
c 4 | C 3] |
rge 1M,y — Ko03QUUHEeHT OHHAMHUWUECKOH Harpy3KH, 3aBUCHAUIMA OT pac-

YETHOH OCHOBHOH 4YacTOThl COOCTBEHHBIX KOJIEO3AHMH I71€MEH-
TOB COCTaBHOM WMHBI (f; ,,), KOTOpBIH cnenyer OIpeeIATh
110 pacyYeTHbIM rpaduKam, NpUBEREHHBIM Ha YepT. D
PacyeTHyi10 OCHOBHYI0O YacTOTY COOCTBEHHBIX Koneﬁannn 3JIEMEHTOB
COCTABHOH IMHBI (| ;) B repuax ciueayeT ONpeaelATs o GopMye

4,73% ET
Jian = Y , (24)

217!23_,1 Man
roe [ ,; — IVIKHA IpoJieTa 3JiEMEHTa IUMHbI MEXAY IMPOKIIaKaMH, M;
J  — MOMEHT MHEpUMH NONEepeYHOrO CeYEHHA IJEMEHTA ILMH, M ;
m,, — Macca 37eMeHTa Ha eJIMHULY UTHHBI, KI/M;
@ ,; — PAcCTOAHHE MEXIY OCAMH IONEpPEeYHbIX CeYeHHH IIEMEHTOB

COCTaBHBIX IIMH (4epT. 4), M.
2.4.2.6. MakcuManbHOEe HanpsixkeHMe B MaTepuaine LIHH (0,,,,) B NHac-
KaJlAX U MAaKCMMQIBHYIO Harpy3Ky Ha ONMOPHBIE U MPOXOMHbIE U3O0JIATOPbI
(Fyus) B HBIOTOHAX, IPH PAaCIIOJIONEHWH LIWH 10 BeplUMHAM TpeyroJIbHHKA
(vepr. 206,B,r), cnenyer onpenenATs C y4eTOM HX HPOCTPAHCTBEHHbIX KO-
nebanui, UCMoNnb3ya GOPMYIIbIL:

F gl
Omax =337 NEC; (25)
F(3) axn‘EF: (26)
F(z) “F(ax Née, (27)

rie W — MeHbUMH M3 [IBYX MOMEHTOB CONPOTHBIIEHHA IMENEPEUYHOrO
CeYeHMs UMHbI (MOMeEHTa CONpOTHURJIeHHA W, nupu wnsrube
B IUVIOCKOCTH ¥V H MOMEHTa CconpoTMBiieHua W, npu u3rube

IIMHBI B [DIOCKOCTH 7 ( yepT. 2), M>
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e

2
axs ,,(,al — 3IeKTPOJAMHAMMYECKHE CHIbI, ONpeAelIAeMble COOTBETCTBEH-

Ho 1o dopmynam (2) u (3);

Es, &£ — KOIQOPUUMEHTBI, 3HAYEHHA KOTOPBIX IUIA HaHDonee pacipo-
CTPaHEHHBIX THIIOB LIMHHBIX KOHCTPYKIMK (4ept. 26,B,T)
npyBeneHs! B Tabn. 5.

Tabnwuua 5

3naveHun KOIPOHUHEHTOB £, H §p WHHHBIX KOHCTPY KUMH

JcKkn3 xOH- | 3Havenre | 3Hauenne xkordpPpunmenTa

CTp Y KUK K0 3¢ Pu- Eo
Pacnonosxene 1y Ha YyepT. 2 HUEHTAa
| tr V1A IUUH TA IIMH

KPYILInoro | KeagpaTHO-
M KOnbHeBoO-| ro ceueHrn

ro cedeHui
1. Ilo sepmiuHaM NpaMoO- B 0,95 0,95 1,16
yTONBHOIO paBHOOEApEHHOIO
TPEYTONEHUKA
2. ITo BeplIMHAM PAaBHOCTO- 3 1,0 1,0 1,39
POHHET'O TPEYIOJIEHUKA r 1,0 1,0 1,21

243. PacyeT mMoJABEeCHOIro CaMOHecymero TOKO-
NpoOBOAa

2.4.3.1. Pac4yeTHO€ MaKCHMAaIbHOE HANps)KeHUe B MaTeprane LIMH MOA-
BECHOTO CaMOHECYIIEro TOKOMPOBOAd (Opseymax) B MACKANAX CHEAYET OI-
penenars ¢ yyetoM CO6CTBEHHOro Beca, BeCca MIONALUMOHHBIX PaCIOPOK H
NIbjla, 2 TaKXKe JeHCTBUA Hanopa BeTpa, T. €.

Opacurmax = Omax + O,

roe O,,ux — MaKCHMAaIbHOE€ HANpKEHWEe B MaTepHajieé LIMH BCIIEOCTBHE
INeK TPOAMHAMHYECKOTO NeHCTBUA ToKa K3;
0, — HampsXKeHWe B MaTepHajie IIMH OT COOCTBEHHOro BeCa, Beca
M30JTALMOHHBIX PpaclopoK ¥ b3, a TakXKe OEeHCTBHA Haropa
BeTpa.
Harpysky Ha H30MATOP NMOABECHOrO CaMOHECYLIero TOKOIpPOBOHA Clie-
ayeT onpenenars no popmyne (12).
244. PacyeT IIHMHHBIX KOHCTPYKNDHH C yHnpyro-
MONAaTIMUBLHMHU ONNOPAMH
2.4.4.1. MakcuMalibHOe HANpsOKeHHe B MaTrepHaie IIWH ¥ MaKCHManb-
HYI0 HATPY3KY Ha H30JIATOPHI HIMHHBIX KOHCTPYKIMH C YIIPYTONOHaTIHBbIMY
ODOPaMH CIeflyeT ONpedenATh COOTBETCTBEHHO no ¢opmynam (17) u (18),
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a 4acToTy cob6CTBeHHbIX KoneGaHMi — no dopmyine (22), yuMTbIBasA MpH
3TOM, YTO MapaMeTp OCHOBHOM YaCTOTHI F; ABIsercA PpyHKIMein OespazmMep-
mbix BeimunH Conl” /EJ u M/ml, roe C,, — XecTkocTs onop, a M — 1pH-

BEJEHHAA MacCa. 3HaYCHUN XXKECTKOCTH ONOp ONPeHesifioT No 3IKCHepUMeH-
TAJIBPHBIM JaHHbIM, a MPHBEJEHHOH Macchl — coriacHo 2.4.4.2. Kpussie gjin
OIpENesIeHUA F; LMH C XECTKHM 3aKpeIlIeHHeM Ha onopax IpHBeOeHbl Ha
yepT. 6, a IJIA LIUH ¢ LIAPHAPHBIM 3aKperyieHHeM — Ha 4epr. 7. s mmH
C YepeOyOIMMHCA XeCTKMMHM M IHIAPHUPHBIMU 3aKpeIyIeHMAMM Ha onopax
3HaUeHMEe napaMerpa 7; HONYCTHMO NPHUONH3NTENHLHO OUEHUBATh KaK Cpell-
HEe MEXIOy €ro 3HaYeHMAMH, HAHICHHBIMH 10 KPUBbIM 4epT. 6 U 7.

3HAYEHNA 7r; A IUMH ¢ XKECTKMM 3aKpeiUieHUeM Ha omnopax Ipu

Con!?/EJ 2 5000 ¥ myiA WHH ¢ INApHUPHBIM 3aKPEIUIEHUEM Ha ONOpax Mpu
Cor !> /EJ 2 3000 npusenens! B 1abn. 2.

2.4.4.2. llpuBegenuyw Maccy onopel (M) B KHAOrpaMMax onpenensT
no npHOMmDKkeHHOH dopMyTie

H 2
M=Mon () (28)

rae M., — Macca onophl, KrT';
Hy on Hy mp — PacCTOAHHA OT OCHOBAHHA OHOPbI COOTBETCTBEHHO JO LEHTpa
MacChl Omnopbl (M30NATOPa) H LEHTpa MacC IOIEPEYHOIo
CeYeHHA ILWHBI (YepT. 8), M.
Ecnu yactoTa coBGCTBEHHBIX KoJieOaHWH ONOpHI, 3aKPEIUICHHON Ha yIpy-
roM OCHOBaHHH H3BECTHAa, TO NpuBeNcHHy Mmaccy (M) B kwiorpamMmax
clietyeT onpenensATs no popMyse

M= -——'**—*“-——COH (29)
(?.':r_}‘]:“..)2 ’

rae C,p — XeCTKOCTh OMNOpbI, NMPaKTHYECKH DaBHaA J>XECTKOCTH H3OJA-
Topa Cyy, HiM;
fon — 4YacToTa coOCTBEHHBIX KoyebaHMi omopbl, I'l, paBHaa uacrtoTte
KoJieOaHui H30TIATOPA [y, 11

245. llpoBepka TOKONPOBOOLOB Ha 3N eKTPO/H-
HaMHYE€CKYI CTOMKOCTD INPH HANHUYMU YCTPOMHCTB
ABTOMATHUYECKOIO NOBTOPHOTO BKJIWYECHHUSA

2.4.5.1. Ilpu HammumM ObicTpoaeicTBylommx AlIB TOKONpOBOIbI 371E€K T-
pOVCTaHOBOK HampskeHKeM 35 kB u Bbillle crieflyeT npoBepATh Ha 3MeK TPO-
NHHAMHWYECKYIO CTOMKOCTS TIPH NOBTOPHOM BKITIoYeHHHM Ha K3,

MeTromMKa npoBepKH npuBereHa B mnpunoxeHmd 4. Taxkoi npopep-
KH He Tpebyercsa, ecyM NpoOoDKHTENBHOCTh DeCTOKOBOM NMay3bl, (fg ) B Ce-
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KYHIaX, COCTaBnAeT

2,3
60> 75 >

rne f; — nepBaa (OCHOBHasA) 4acToTa COOCTBEHHBIX KOJIeDAHMH OILIMHOB-
XH, [
§ — OeKpeMeHT 3aTyXaHHMA TOKOIMNPOBOJA NMPH IOPH30OHTAIBHBIX KOJIE-

DaHMAX IiIMH.
246. PacueT Tubkux

NPOBOIXHHKOB

K pacuety npuBexcHHOR MRCChI ONOPSHI

2.4.6.1. Ilpu pacuere rubxkux

NPOBOHUKOB CJIEyeT ONpeReiATh

MaKCHUMaJIbHbIE TSDKEHHE B IpO-

F BOJAHUKAX M OTKJIOHEHHE NPOBO[I-
HHUKOB NpH ¥ nocne K3.

Pacuer rmOK¥X NpOBOOHHKOB

cneayeT BECTH, NCXOOA M3 33aKO-

Ha cOXpaHeHMA 3HepruM. llpensa-

PHMTEIbHbIE OLEHKH THAKEHHH B

3‘ NMPOBOHHMKAX H CMELUEHHH NpO-

' BOOHMKOB [IONYCKAaeTCA JeNnarh

D Oe3 ydyeTa BIMAHMA THPIAHL H30-
JIATOPOB.

Pacuer rubKHX MpoOBOMHMKOB

clielyeT BeCTH C IMIOMOLUBIO anro-

PHTMOB M InporpamMM Ha JIBM.

. / [IpenBapuTesisHbIE OUEHKH TAXE-
HHH B MPOBOJHHKAX M CMeElEHUH

NPOBOJHUKOB JONYCKaeTCA NejiaTh

Yepr. 8 HAa OCHOBE 3aKOHA COXpaHeHMH
JHepruM 0Oe3 yueTa pacuierVieHHs

OPOBOOHHKOB [0 METOIMKAM,

NPEeACTABIICHHLIM B IpHIOXeHuH 1.

2.5. llpoBepka NMPHLIX KORCTPYKuMH, rHOKHX HPOBOAHMKOB H JIEKT-

pHUeCKHX alIapaTOB HA WIEKTPOIHHAMHYEeCKY10 cTofxocTs npH K3

2.5.1. Ilpmn npoBepKe LIMHHbIX KOHCTPYKIMH Ha 311€K TPOAHHAMHUYECKY IO
CTOMKOCTh PacYeTHHIMH BEJIMMMHAMH SABJIAIOTCA MAKCHMaIbHOE HaNpsKEeHUE
B MarepHaie UWIHH (0,,4,) B MACKANAX ¥ MaKCHMalIbHAg Harpy3Ka Ha M30J11-

TOpbl (Fmax) B HBIOTOHAX.
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Ins npoBepkH IJMEKTPOOMHAMHYECKOH CTOMKOCTH INMHHBIX KOHCTPYK-
UWH CJIeayeT HCNOJIb30BAaTh CIENYIOUINE HEPAaBEHCTRA!

Omax < Onon; (30)
Fmax < FJJ;OI‘I ’

e Opon — HJONYCTHMOE MEXaHHYEeCKOE HanpsXkKCHHe B MaTtepHane LIMH,
I1a, koTOpoe cneftyeT onpenenATsh B COOTBETCTBHM C 1I. 2.3;
Fhon — JONYyCTHMas MEXaHWYecKasm Harpy3ka Ha H30JI1TOpbI, KOTOpYIo
clielyeT onpedenaATh B COOTBETCTBUH C YKa3aHHAMHU 1. 2. 3.
2.5.2. Ilpn npoBepke rmbkuX MPOBOAHHKOB Ha 3/1€K TPONMHAMHYECKY IO
CTOHKOCTh PACYCTHBIMH BEIIHUMHAMH ABIAIOTCA MAKCHMAJIbHOE TSDKEHHE
Fpax f ¥ OTKNOHeHHE NTPoBOAOB NpH K3 $4rk.
IIns nmpoBepkH 3MeK TPOAMHAMHYECKOH CTOMKOCTH THOKHX NPOBOIHM-
KOB ClIeIyeT HCNIOJIb30BaTh CACAYIOILHE HEPABEHCTBA -

F < F ons
max [ IOTI (31)

Smax S Spon »

rae Frpony — HONMYCTMMOE TsDKEHHE I[POBOAOB, KOTOpoe cChAegyer ompene-
JIATH B COOTBETCTBUM C YKA3aHUAMHU 1. 2.3,
Spon — DONYCTHMOE OTKJIOHEHHE MPOBOJOB, KOTOpOE€ Cneayer omnpe-
[eJIATh B COOTBETCTBHHM ¢ YKa3aHUAMH 11. 2.3.
2.5.3. JneKTpoOMHAMHYeCKas CTOHKOCTb ICKTPHYECKHX AalMapaToB
B 33aBUCHMOCTH OT TMNAa ¥ KOHCTPYKIUHMH XapaKTepH3YVeTCA HX INpenesibHbi-
MH CKBO3HBIMH TOKaMH Iny, cxp M Jpp cxs 1 HOMHHATIBHBIMHM TOKaMH 3/1€K T-

POMMHAMHYECKOH CTOMKOCTH Ippg M [pn, WIM KPaTHOCTBIO TOKa 3JI€KTPO-
DHHAMMYECKOR CTORKOCTH I yre/ (V2L o) = K gt

JIeK TPOOHHAMHYECKAA CTOHKOCTh 3INEeKTPHUYSCKOro anmapara obecre-
YyeHa, €CJTH BHITIOTHAKICA YCIIOBHUA:

| fu— (.
I 2 Iy
JJAH Yy
. . (32)
Im:v.r:ﬁ::l.'n }IYH ’
Inp.acs 2 Ino
rne Iy — HaYanbHOE 3HAYCHHE NEPHOMMUYECKOHM cocraBisgoouied roxka K3

B MEKTPHYECKOM ariapare;
lyn — yZapHsid Tok K3.
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3. TEPMHYECKOE IEACTBHE TOKA KOPOTKOTI'O 3AMBIKAHUA

3.1. Onpenenenue uurerpana Ixoyns npu K3

3.1.1. CreneHp TepMHYecKoro Bo3peHcTBUA ToKa K3 Ha NpoBOAHMKH H
INMEKTPHYCCKHE amnapaThl onpedensaeIca 3HaYeHMEeM HHrerpana J[hkoyns
(Brep) B aMnepax B KBaJipaTe Ha CEKYHOY

Totcn
Brep = | Iedt, (33)
0
rae I,y — TOK K3 B mpou3BONbHbIN MOMEHT BpeEMeHMH I, A ;
fomxn — PacueTHas NpoAo/DKHTENbHOCTs K3 B 3mekTpoycTaHOBKe (CM.
nm. 1.1.5), c.

HonyctiMo creneHp TepMHYecKOro Bo3ge#cTBHA Toka K3 ompepensats
TaKXe TEpMHUECKH 3KBHBAJICHTHBIM TOKOM K3

Brep_ (34)
tGTKH
H paCYeTHOH NPOJOIKHTEIIBHOCTBIO K3.

3.1.2. Heobxonumuii A NpOBEPKH MPOBOOHMKOB M 3IEK TPHYECKHUX
annapatoB Ha TepMuvecKyrw crodkocts mpd K3 murerpan Ibkoynsa B,
JONYCKACTCs ONpeeNnATh NPHOJMKEHHO KaK CYMMY MHTEIrpajnoB OT IICPUO-
JIHYECKOH H anepHoAMYeCKO# cocTaBiuswumx Toka K3, 1. e.

Brep ~ Brep. * Brepa- (35)

3.1.3. MeTogMka aHaNMMTHYECKHX pacueTOB HMHTerpana JDkoynsa H TepMH-
YeCK# 3KBHBANEHTHOrO TokKa K3 3aBHCHT oT pacyeTHO! CXeMBbl 3IeKTPOYyCTa-
HOBKH, TIOJIOXKEHHA pacueTHOH TOYKH K3 u ee yIaNeHHOCTH OT reHepaTopoOB,
CHHXPOHHBIX KOMIIEHCAaTOpPOB M 3nekTpoaBurarenci. IIpu 3toM BO3MOXKHBI
Clle Iy IOILIHE CIIyJYaHu:

a) MCXO/JHas pacyeTHas cXeMa MIeKTPOYCTAHOBKH HMeeT IIPOU3BOJIbHbIH
BUI, HO I BCeX TEHEPATOPOB H CHHXPOHHBIX KOMIeHcaropoB K3 sasnser-
CA VAAICHHbIM, T. €. OTHOILUEHHEe HOEHCTBYIOWIEro 3HAYEHHA MEePHOIHYECKOH
COCTaBJAIONIEH TOKa NIOO0Oro reHeparopa Wid CHHXPOHHOIo KOMIIEHCaTopa
B HayanbHbId MOMeHT K3 K ero HOMHHalbHOMY TOKY MeHee OByX. B atom
crlyyae BCE€ MCTOYHHKM 3IEKTPHYECKOH JHEprMM IyTeM npeodpa3oBaHus
CXeMbl 3aMEIIEHUA JOJNKHBI OblTh 3aMEHEHBbI OXHMM 3KBHBAJIEHTHbIM MCTOY-
koM, IIC KoToporo npuMHUMAaT HEU3IMEHHOH MO aMIUIMTY e, @ HHIYKTHB-
HOE COMPOTHBJICHHE PaBHBIM Pe3yJIbTHPY IOLIEMY IKBHBAIEHTHOMY COIIPO THB-
JIEHUIO 3NEMEHTOB PaCUYETHOMU CXEMBbI;

0) MCXOoaHas pacueTHad CXeMa COOEepXXHT OMMH M/ HEeCKONBKO OJHO-
TUNMHBIX U OJMHAKOBO YIAIEHHBIX OT pacueTHOH TOYKH K3 redepatopoB (CHH-
XPOHHBIX KOMIEHCAaTOpPOB), MpHYeM paciernoe K3 sBngerca OGmu3xuMm: nen-

CTBYIOILIEE 3HAUCHHME NMEPHOAMYECKOH COCTaBNAIOLIEH TOKa reweparopa (CuH-

XPOHHOTO KOMIIEHCATOPa) IpeBbllliaeT €r0 HOMHHAaNBHBIN TOK B 2 M Oonee
pa3a,

1 TepIK
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B) HMCXOIOHasg pacueTHaA CXEMa COJIEPXKHT NPOH3BOJIBHOE YHUCIIO MCTOY-
HHKOB 3HEpPTHH, V1A KOTOpbIX pacyeTHOe K3 ABNACTCA yIaJIeHHBIM, 4 TAKXKE
reHepaTop (CHHXpPOHHBI# KOMIIEHCATOp), KOTOPbIl CBA3aH c Toukoil K3
no paguanbHOM cxeMe H 310 K3 s Hero samnserca 6nm3kum. Ilpu 3tom
BCe YHalIeHHbIE MCTOYHMKH DHEPrHH H CBA3BIBawIMe MX C Toukoi K3 ase-
MEHTBI PacYETHOH CXEMbI Cnegyer OOBEeAHHHUT, B OT[CNBHYI0O BETBh U IKBH-
BaneHTHY10 JJIC B 3TOH BeTBH CUHTaTh HEU3MEHHOH IO AMIUTHTY/IE;

I) UCXOHOHasA pacueTHasA CXE€Ma COMNEPXHT pa3jIMuUHbie MCTOUHHMKHU 3Hep-
MM, 1A KOTOpBIX pacyeTHoe K3 sABnsAerca ynanieHHbIM, U I'PYINIY eKT-
POOBHIraTeNied, IMpUYeM pacyeTHaa 1ouka K3 HaxOoIMTCA Ha UIMHAX, K KOTO-
PhIM MOMKJIYEeHBI 3NeKTpoABMratend. llpn stoM Ha cxemMe 3amMmelleHUA
BCE YOAANTCHHBIC MCTOYHUKY JHEPrUM K CBA3bIBAIOIIUE HX ¢ Touko#u K3 3e-
MEHTBI PAaCYCTHOM CXEMBI CliedyeT OObeAHHUTL B OTHOCIIBHYIO BETBh H IK-
BUBajIeHTHY10 3 1C B 3TO# BeTBH CUUTATH HEU3MEHHOH 110 AMIUTUTYLE.

3.1.4. llpu onpenenenuu uHterpana JDkoynsd M TepMHUECKH 3KBHBa-
neHTHoro Toxka K3 pomyckaercs IpHHMMarh, YTO anepHoHyecKasi COCTaB-
nAwwas toka K3 o1 1o# YacTH pacyeTHOH cXemMbl, KOTOPaA COOEPXHT yna-
neHHble o1 Mecta K3 HCTOYHMKH 3HEpruH, He3aBHCHMMO OT ee KoHdurypa-
IIMM H3MEHAETCA IO IKCIOHEHUHAJIBHOMY 33KOHY C 3IKBHBAJICHTHOH MMOCTO-
AHHOU BpEMEHH

Xar (R =0)

Ta.0x =

— - (36)
WR 4 (x = 0)
rae X5 (R = 0) u Ry (x = 0) — pe3aynbTHpYOILIME 3K BUBAJICHTHbIE HHOYK-
THBHO€ M aKTMBHOE COMPOTHUBIICHHA pacCMAaTPUBAeMOH YaCTH PaCUYETHOM CXe-
MbI, onpelesifieMble H3 CXeM 3aMellUeHUs, B KOTOPBIX BCE 3JIEMEHTHI pacuert-
HOH CXE€Mbl YUTEHBI COOTBETCTBEHHO TOJIBKO MHAYKTHBHBIMM M TOJIPKO aK-
THBHBIMH CONPOTHBIICHHAMH.

3.1.5. Eciin ucxopnHan pacueTHas CxeMa COMEPMHT O/JMH WIH HeCKOJIBKO
HCTOYHHKOB JHEPIruH, UIA KaXIAOIo M3 KOTOpbIX pacuerHoe K3 saBnsercs
yHalleHHbIM, To MHTerpan Dxoynsa (B, ) B aMiiepax B KBafpaTe Ha ce-

KYHOY, Clieflyer onepenenars 0o gopmyie
ZIGTKJ'I

eyl

Brep = Bryep.n +B'rep.a =Izm¢ [Zovn * Ta.axc (1 —€ Taax )], (37)

rne /., — HavyaJibHOe 3HaYeHHe nepHoOuwdeckol cocraBnAwmen toka K3 or
YIaNeHHOTO HCTOUHMKA (MCTOMHMKOB), A.

B s3TOoM Cnydyae TepMHYeCKH 3KBHBAJICHTHbIE TOK K3 ([1ep 5) B amme-

pax papeH

(38)

1 rep .3 =Imoc
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B cnyyasx, KOrfa fomeg: 2 3T, 3k, MHTerpanm IDKoyns B r, IONYCTHMO
ONpERENnATh N0 PopMyIie

Brep = I'noc (Pomcn + T- 5¢) (39)

a TepMHYECKHM IKBHBaIeHTHBIH ToK K3 (/. ;) B amnepax — no dopmyie

!Tep.sx =T V1 + Ty ax/torn- (40)

3.1.6. Ecny ucxoaHasm pacdeTHas CXeMa COMEPXHMT OIOUH WIM HECKOIIb-
KO OJHOTHIIHBIX M OMMHAKOBO YHOAJICHHBIX OT pacueTHoM ToukH K3 renepa-
TOPOB (CHHXPOHHBIX KOMIIEHCaTOpOB), mnpuyeM pacueTHoe K3 sApnsercs
6rm3kum, 1o MHTerpan [Dkoynsa B, cruenyer ompepenars no dopmye

. 2t0TlCII
_ 72
Brep = nor [érep.r tonion + Ta.r (1 —e€ Tar )], (41)
rae {or — HavYauIbHOE JEHCTBYOILEE 3HAYCHHE NMEPHOIMYECKOH COCTaBIIAID-

weir toxka K3 oT rewepatopa (reHepaTopoB, CHHXPOHHBIX KOM-
IEHCATOpOB), A;

I'yr — NOCTOAHHAA BPEMEHH 3aTyXaHHsl aNepHOAMYECKOH COCTABJIAN-
el ToKa OT reHeparopa (reHeparopoB, CHHXPOHHBIX KOMIIEH-
CaTopoB), C;

E rep.r — OTHOCHTENbHBIH HHTerpan IDxoyra:
Torkn
.f II:tr dt
0
? rep.r — ’ (42)
I nor forkn

raoe In,r — HEHCTBYIOUIEE 3HAUCHHE NEPHOHMYECKOH COCTABJIRIOIIEH TOKA
K3 or remeparopa (reHeparopoB, CHHXPOHHBIX KOMIIEHCATO-

POB) B MPOK3BOJILHbIH MOMEHT BpeMeHH, A.
3HaueHusa OTHOCHTEbHOro WHTerpana JIDkoymna B rep.r: YYMTBIBAIOLIETO

BIIMAHHUE H3MEHEHHA BO BpPEMEHM aMIUTHTY[bl NEPHOJHUYECKOH COCTABIAIO-
mer Toka K3, mpu pa3sHpiX cucTeMax BO30YXJIEHHMA reHEpaTOpPOB H Pa3HbIX
yOaJIeHHOCTAX pacueTHod ToukyM K3 OoT reHeparopoB, T. €. pa3HbIX OTHOLIIe-
HUAX JeHCTBYKOLIErO0 3HAYCHUA MNEPHOMHYECKOH COCTARIAWIUEH TOKa I'eHe-
patopa B HayabHbil MOMeHT K3 K HOMHHaJIBHOMY TOKY MAaLIHHBI MOTYT
ObITh ONPENENICHDbI 10 KPUMBbIM Ha 4epT. 9—12.

Ilpu paccMarpuBaeMoOi HCXOIHOH PacYeTHOH CXe€Meé TepMHUYECKH IKBH-
BareHTHbIA TOK K3 (/7e5.55) B aMIepax clefiyeT ONpeNenATb N0 popMmydre

(1 —e Tar ). (43)
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¢ THDHCTOPHOM KT BbIOO# DMACTOTHOH CHCTEMOMH ¢ THPHCTOPHOH CHCTeMOit CaMOBO30yRIeHNA H
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KpHBbIe 1R ONpeesn eHRA f Tep.r OT CHEXPOMHBIX reéHepaTopoB

C 1/ DHCTOPHOY cHcTeMolt caMoBo3ly xxeunn Ges
MOCNEROBATENbHBIX TPaHCOOPMETOPOE

g

® MED. 2

I 102 {NOM) =

Yepr. 11

KpHBbie AR onpenenesus B;Tep_r OT CHHXPOHHBIX '¢HepaTopOB
C Ao AHOH GecuierowHoit cHcTeMolt PO36YKACHUA
8

* Mep 2

P

b

-nj-. No2(nomt} =2

6~ %5705 4 1D001 0t D



I'OCT P 5025492 C. 31

B cnyvyasx, xorpna topeq 2 37T,.,, HHTETpant Jkoyns B, N0OyCTHMO
onpenenars no bopmyrie

2
Bmp ~ I "nor (B;Teptom t Ta.r): (44)
a TepMHYECKH IKBUBaIEHTHbIH TOK K3 (/;¢p.5¢) B aMnepax — no ¢opmysne

Irep.sx =Inor VBrepx * Tax/loman: (45)

3.1.7. Ecnu UCXonHasm pacyeTHaA CXeMa COMEPXKHT IIPOM3BOJIBHOE UHCIIO
HCTOYHMKOB JHEpIruH, IJIA KOTOopbIX pacueTHoe K3 sBnsiercs yAaneHHbIM,
a TakXe reHeparop (CHMHXpOHHBIH KOMIIeHcaTOp), KoTOophlil ipu K3 oka3bl-
BaeTCA CBA3AHHBIM C TOYKOH K3 mo pamuanpHOM cxeme M 310 K3 mns Hero
ABNAeTCA ONMU3KUM, To HHTErpas IDKOYIA OT nepHOAMYECKOHN COCTABIIAIOIIEH
roka K3 (B,ep.n) B aMnepax B KBa[paTe¢ Ha CEKYHAY CJIEIYET ONpENenATh
1o popmyine

2
Brep.n = ({ 'mwec t 2nocdmor gmp.r +12mrfrq3.r) ! omion s (46)

roe Ipoc — HayajibHOE 3HAaYE€HHE NEPHOOMYECKOH cocTaBiAmuied Toka K3
OT YHAJIEHHbIX HCTOYHHUKOB 3HEPruH, A ;

Q*Tep‘r — OTHOCHTENIBHBIH MHTErpajl oT NEPHOOHMYECKOH COCTABIIAIOILEH
Troka K3: |
OTKI
.l' Intr dt
0
Orepr =— —— (47)
* Inor torior

3HAYEHUA OTHOCHTENLHOTO HMHTErpana an'r npu pas’HbIX CHCTEMAX BO3-

OyXneHusl TEHEpaTOpPOB M Pa3HbIX YHNANEHHOCTAX pacyeTHOH TOYKH K3 or
reHepaTopOB MOTyT OBbITb OnpeNeNieHbl 110 KPUBLIM Ha YepT. 13-16.

Hpu onpepenennu MHTErpasa JDKOyJd OT anepHOOMYECKOH COCTaBIISAIO-
mer Toxka K3 HeobXxomuMo yuMThIBAaTh, YTO YMCJIEHHBIE 3HAYEHHUA TIOCTOSAH-
HbBIX BPEMEHH 3aTyYXaHHA alepHOOHYECKHX COCTAaBISIIUMX TOKOB OT reHe-
paTopa WIM CHHXpPOHHOro xommeHcatopa (7, ;) B CEKYHIOaX M OT YHaJeH-
HbIX HCTOYHMKOB HEPIUM (73 45) B CeKyHOaX OObIYHO 3HAL’TENIBHO OTIH-
qyarorca Apyr ot apyra. IHostomy uHTerpan IDkoynsa cnemyer omnpenensth
110 BEIPAXKECHHIO

loTkn — __f__ !

B'rep.a: J Ut Ta3x Tipre Tar )zdt =
0

__ 2lorkn 2l grien
2 e 2
= moc 1 a.3x (1-—e Ta.5x ) ¥ por T x (1—e Tar ) +

[1—e Tasx Tar 7. (48)




Kpussie anA onpe/ienennn Qtep.r OT CHHXPOHHBIX

reHeparQOpoOB C THPHCTOPHOR WIH BLICOKOYSCTOTHOHN
CHCTEMOH BO30YK/TEHHA

Yepr. 13

Kpusble 3515 onpenesicHUA pr_r OT CHHXPOHHbIX

reHepaTopoB C THPHCTOPHOM CHCTeMO# CaMOBO30y XaeHHs
H C IOC/IeA0BaATENLEbIMA TPAHC hopMaTOpaAMH
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B cnyyasax, xorpa fopun 2 37, r, OONYCTHMO HCIIOJIb30BaTh BbIPpaXKeHHE

4lrwcInor

1 + 1

I‘EI.BK Tﬂ.l‘

Brep.a = Iznac Tg o Izmr Tqr+t (49)

[Ipn paccmarpuBaeMo# pacyeTHOH CXeMe TepMMYECKH 3KBHBATEHTHbIH
Tok K3 onpemensior no dopMmyne (34), yuureiBas npu 31oM (35). 3Haue-
HUe B rep y Haxomsr ¢ moMouibio ¢popmynnl (46), a By, , — ¢ TOMOWIBIO
bopmynnl (48) unu (49).

3.1.8. Ecnu HcxoaHas pacyeTHasi CXeMa COIEPXHUT YAaIeHHbIE OT TOUKH
K3 UCTOUHHKH 3HEPrUM M rpyOmy 3JIEKTPOIBHIaTENICH, MpHYeM pacyeTHas
Toyka K3 HaXoOuTCA HAa HIMHAX, X KOTOPHIM IOJAKIIIOUEHBI 3JIEK TPOABHIra-
TeIH, TO 1A YIpOIUEHHA pacyeTa mHTerpana IDkoyna rpynny ameKTpoaBH-
rarefied JOoNyCTHMO 3aMEHMTh OOHHM 3KBHBAJICHTHBIM 3JJIEK TPOABHIATE-
JIEM, MOLIHOCTh KOTOPOrO paBHa CyMMe HOMHHANBbHBIX MOLIHOCTEH OTOEND-
HbIX InekTpoasurareneit. IIpu aToM uHTerpan Ibkoyna ciefyer onpenensTs
o METOAMKE, H3JIOKeHHoH B 1. 3.1.7, 1. e. ¢ ncnonb3oBaHueM dopmyn (46),
(48), (49), B KoTOpBIE BMECTO I, 15r, Ty ps *Q,,ep‘r H *Bmp_r cnenyeT NOACTaB-

JIATH COOTBETCTBEHHO HavyaJibHOE 3HaUCHHE IICPHOAHYECKOH COCTaBIAIOHIEH

Toka K3 OT IKBHBaJIEHTHOTO ABHTaTeNs [, NOCTOSAHHYI0 BpEMEHH 3aTy-

XaHHA aNEepPHOAMYECKOH COCTABIIANINEH ero ToKa T, n H QYHKIMH Qre o
*

H Qmp-n VIS 3TOro yleKTpoUBHrarens. JHaueHUs ITHX QYHKIUK IS CHHX-

POHHBIX INMEKTPOMABATATENIEM MOIYT ObiTh OIpeldeNieHbl N0 KPMBLIM Ha
yeptr. 17 u 18, a uIs] aCHHXPOHHBIX 3JIEK TPOABMIaTeNiell — MO KPHUBHIM Ha
yeprt. 19 u 20.

Tepmuueckd 3xkBHBaIeHTHBIN TOK K3 omnpepensior mo ¢popmyne (34).

3.2. Ilpopepka VIEKTPHIECKHX AIMAPATOB HA TEPMHYECKYI0 CTOHKOCTDH
npu K3

3.2.1. Tepmuueckasa CTOMKOCTb OIJIEKTPHYECKHX amnapatoB mpu K3
XapaK TepH3yeTci HX HOPDMHPOBaHHbBIM TOKOM TePMMYECKOHW CTOHKOCTH
( rep.uapu) B aMIiepax H HOonyCTHMbIM BpPEMEHEM BO3OEHCTBUSA 3TOrO TOKA
(t'rep.nopu) B CEKYyH/JIAX.

3.2.2. PacueTHOE BbIpaXEHHE, KOTOpPO€ CHAEAYET HCHOIb30BaTh IIpH
npoBepKe KOMMYTAUHOHHBIX aIMapaToB Ha TEPpMHYECKYI0 CTOMKOCTb, 3a-
BMCHT OT pacueTHOH NPONOIDKHTENBHOCTH K 3.

Ecim pacyeTHast NpoAOIDKHTENBHOCTD K3 (fypc) B ceKyHAax paBHa
unu Oonpliie AONYCTHMOrO BpEMEHH BO3OEHCIBHA HOPMHPOBAHHOTO TOKa

TePMUUECKOH CTOMKOCTH (£ pep.yopm) B CEKYHIAX, TO [UIA NPOBEPKH KOM-
MYTalUMOHHBIX aNNapaToB CleXyeT HCIIONb30BaTh BhIPaXKeHHeE

B rep <1 rep.sopm! rep. Hopm- (50)
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Ecnmu Xe ! gren < frep.mopm> TO YCTTOBHEM TEPMHYECKOH CTORKOCTH AB-
JINCTCA

2
B rep <1 zep.nopm forics (51)

3.2.3. Jomyckaercsi TIpoBepKY KOMMYTalHOHHBIX 31K TPHYECKHX
annapaToB Ha TepMHYECKYK cTOMKOCTh Ipv K3 mpou3BOMTH MyTeM Cpap-
HeHUA TepMHUECKH 3KBHBaneHTHoro 1oKa K3 ¢ DonyCTHMbBIM TOKOM TEp-
MHUYECKOH CTOMKOCTH, YYHTHIBAA MPH 3TOM COOTHOIUEHHE MeXOAY HONMYCTH-
MBIM BpEMEHEM BO3JEHCTBHA HOPMHPOBAHHOIO TOKA TEPMHYECKOM CTOH-
KOCTH M pacuyeTHOH NPOJOIKHTENHOCTBI0 K3. ECGIH fonen > frep.nopm:
TO IIPOBEPKY KOMMYTAIMOHHBIX AaNMapaTOB Ha TePMHUYECCKYI CTOHKOCTH
npH K3 cnegyeT mpoU3BOAMTH, HCIIOJIB3YA COOTHOILIEHHE

Imp.sx < Irep.MpM V t'rep.uopm/to'rm- (52)

Ecnn xe fomen < fyep.mopms TO YCIIOBHEM TEPMHMYECKOHW CTOMKOCTH
KOMMYTaHMOHHOFO allnapaTa ABJIACTCA COOTHOIEHHE

Imp.ax <I'relzv.mzmpm- (53)

3.3. IlpoBepka NpoBOOMHHKOB Ha TEpMHYECKY10 cTOHKOCTS mpu K3

3.3.1. IlpoBepka NpPOBOOHHKOB Ha TEPMHYECKYK CTOMKOCTh mpH K3
3aKJII0YAETCS WIM B OIIPEeJICHWH MX TeMnepaTypbl HarpeBa K MOMEHTY
oTKNnwYeHnss K3 u CpaBHEeHMM 3TOH TeMIlepaTypbl C INpedenbHO HOIYCTH-
MOH TeMNepaTypoH HarpeBa COOTBETCTBYIOLWMX IIPOBOJHuMKOB mnpH K3,
WIH B ONpedesIeHHW TEePMHUECKH IKBHUBAICHTHOH IWIOTHOCTH Toka K3 H

CPaBHEHHH 3TOM IUTIOTHOCTH C HONMYCTHMOH IUIOTHOCThI0 Toka K3.

3.3.2. Pacyer TteMneparypbl Harpesa IPOBOOHMKOB K MOMEHTY OT-
KnoueHua K3 cnelyeT BeCTH ¢ HCIIONIB30BaHMEM KPHBBIX, NPHUBEXEHHLIX
Ha 4epT. 21 — IOnA KECTKHX ILIMH, Kabeled W HEKOTOpPHIX MPOBOJAOB, H
yept. 22 — i NPpOBOOOB Py TIMX MapoK.

C 310# nenp HeoOXoOMMO

1) Ha uyepr. 21 BBIOpPaTH KPHBYI0, COOTBETCTRYIOUIYIO MaTepHaly Ipo-
BOOHUKA, H MO 3TOH KPHBOH, HCXOOA M3 HaYaIbHOM TEMIIEpATYpHl NMPOBOMO-
HHK2 ¥y, ONPeNeNIATh 3HaUeHHe QYHKIMH Ay , A - c2/Mmm?;

2) B COOTBETCTBHMM C yKa3aHMamu mmn. 3.1.5 — 3.1.8 onpenennts 3Haue-

HHe uHTerpana IDxkoyns B rer, ;
3) HaiTH 3HaYeHHE PYHKIHMH 4 g » COOTBETCTBYIOILIEE KOHETHOH TeMIIe-

paType HarpeBpa MpOBOAHHKA ¥,

B
Ay =As + —— (54)

roe S — TUTOHIaflh MOMEPEYHOro CeYEHMA NMPOBOAHUKE, MM? .
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KpuBble 1ns onpeneneHns TeMnepaTypbl Harpegpa LMK, NPOBOJOB H
Kabeneil U3 pasmiwbIX MarepranoB npu K3

T 1L
77

M

/-10* 2-0% 3-10% 4-0* 5:40% A A% c/mrm®

Marepuans: npoBomurkos: | — MM; 2 — MT; 3 — AM; 4 — AT; 5 — AI0; ACT;
6 — A031Tt; 7 — AI31T; 8 - Cr3

Yepr. 21

KpuBbie AN onpeneieHHA TeMneparypbl Harpesa mposoaos npH K3

200 - '
/

107

™S
I R

0 05-10% 10-10% Ay, AL cim*

Matepuansl nposonoB: I — crmaBbkr AXK ¥ AXKII;, 2 — cmmassl AH u AHKIT: 3 —

amoMuunit mapox A, AKII, AnKIl w craneamiomunuft mapox AC, ACKII, ACKC, ACK,
AnC, AnCKC, AnCK

Yepr. 22
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IIpu pacuere TemmepatTypbl HarpeBa CTajleallOMMHHMEBBIX TIPOBOJOB
B PopMyny (54) cnemyer BBOIMTL IUIOLIAZIb MOMEPEYHOrO CEYEHHA aiio-
MHUHHEBOH Y3aCTH NIPOBOJAA;

4) mo HalileHHOMY 3HauYeHHI0 GYHKIMYM Ay , HCNONb3yA BbIGpaHHYIO
KPHBYI0O Ha uepT. 21, onpenenurh KOHEYHYIO TEMOEparypy Harpersa Ipo-
BOOHHKA ¥, M CPaBHHTb €€ C MpeaerbHO JOINYCTHMOHR TeMueparypoi. Ilpe-
NENIBHO JONYCTUMBIE TEMIIEPAaTyphl HarpeBa mpoBOoONMHKA NpH K3 npuse-
ieHb! B 120. 6.

Tabnuuna 6
fpeaensHo AoMyCTHMBIC TEMIICPaTy pbl HArpesa MPpoBOAHUKOB nMpH K3

=

Bua npoBoOgHKMKOB Ugoms C
1. IHugsl anOMUHHEBLIE 200
2. lluHB MeOHbIe 300
3. lllnH bl cTanpHbIe, He UMEIOIIHE HETIOCPEACTBEHHOTO COeANHEHNA
C anmapaTaMu 400

4. IlInnb! cTaNbHBIE C HEMMOCPEACTBEHHLIM NpHCoeAHHEHWeM K anmapaTam | 300
5. KaGeru ¢ OymaxHolt mpornuTaHHON W3ongUMeH Ha HanmpsXXeHue, KB:

no 10 200
20-35 130
110-220 125

6. KaGenv u u3onMpoBaHHbIE NPOBO/IA ¢ MEHBIMHA H ATIO MWHHEB BIMH
XHJIIAMH H H30NKIHER H3;

MONHBUHWIXNIOpHIA 160

PE3UHEI 150

PE3HHBI IIOBLILMEHHON TEINMOCTORKOCTH 250

MOoNMM3TWIeHa (HOMHHanbHOe HanmpskeHne kabena mo 35 «B) 130

ByNIKaHUIHPOBRHHOTIO MONMHITUNCHA (HOMHUHATRHOE HANIPSOKEHHE

Kabens o 35 xB) 250
7. Menuble HEHIONUPOBAHHEIE MPOBOHA IIPH TROKeHUaX, H/mm? :

menee 20 250

20 u Gonee 200
8. AnoMHUHHEBbIE HEH3ONUPOBaHHbIe NPOBOJA NMPK TSXeHUIX, H/MM® :

Meygee 10 200

10 u 6onee 160
9. AMIOMHHHEBAS YaCTh CTANEATIOMUEHEBBIX MTPOBOJIOB | 200

3.3.3. Eciu onpenensoumM YCIOBHEM INpH BbIfope CeYeHHMs MPOBOI:
HHKa ABIIACTCA €ro TepMHueckas cToMkocTh npd K3, 10 cnegyer ompene-
JIMTh MHHHUMAIBHOE CEYEHHE IPOBOOHHKA MO YCJIOBHI0 TEPMHUYECKOHR CTOM-
KOCTH (Stepmin) B MIJUIMMETPaX B KBaJIpaTe, HCIOJIb3y A BbIPpAXKEHHKE

BT
S = — (55)
Tep min .
A"nou —Ady
roe Agmn — 3HaYeHHe (QPYHKIMU Ay, COOTBETCTBYIOILEE MNPENEnbHO JO-

NYCTUMOH TeMrepaType HarpeBa mpoBoaHMKa npu K3 (cm.
Ta0n. 6) ;
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Ay~ — 3HaueHHe 3TOH (YHKIHM, COOTBETCTBYIOLUIEE TeMIlepaType
InpoBodHMKa 1o K3.

TepMuueckas CTOHKOCTh NPOBOOHUKA O0ECIEYHBACTCA, €C/IM IUIOLLAMIb
ceueHHs (S) B MWUTHMMETPaX B KBafIpaTe yIOBIETBOPAET HEPABEHCTBY:

S 2 S'repmt'n-

3.3.4. Ecnu Harpyska npopoghuka 1o K3 6nu3ka K NpoaormKHTeNbHO
NOMYCTHMOH, TO MMHMMAJIbHOE CEeYeHHMe INPOBOOHMKA, OTBevalouiee Tpebo-
BaHHUI0 TEPMHYECKOH CTOKKOCTH NipH K3, onpenensitotr mo ¢popmyne

v BTB_E

Cr

Srepmh (56)

rme CT — \/Aﬁmn — Aﬂmm’ A - C%/Ml’vﬂ;

Ay ., — 3HaueHHe PYHKIMH Ay NOpH MPOHCIKHTIENIBHO JIONMYCTHMOR
TEMIIEPATYPE NPOBOIHUKA.

3HayeHuA mapamerpa C, Nyifl XKECTKUX LLUKH NIpuBeneHbl B Tab. 7, ansA
Kalene#r — B 1abn. 8, nys npoBonos — B 1a671. 9.

Tabnuua 7

JHauCHHA napaMerpoB (. eCTKHX LINH

3Havuennte Cp, A ' C ‘I,
Cucrems Marepuan nmpoBOoTHM KA mpu HE'-IH.J'IBHOE TeMrep a-
Nerupos aHUSA HJTM Map Ka CIUIaB a TYype, C

AJIO 68

Al AIllH 91 82 69
AI0M, AIIM 92 83 70

AI31TI1 85 77 64

AI31T 82 74 62

Al-Mg--Si All33T1 77 71 59

Al33T 74 67 37
ABT1 73 66 55
ABT 53

1911 71 63 53

Crans npu 3o = 400°C
Crane npu 9gon = 300 °C 60
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Tabnuua 8
3uaYennsn napamerpa C. xabeneik

XapaxKTepucTHKa Kabeneh 3uauerme Cq, A - c%i MM

1. Kabenu mo 10 kB:

C MEOHBIMHK XHIIaMH 140

C ANIOMUHYEBbIMH XWIIaMH 9()
2. Kabenun 20—-35 «B:

¢ MEOHBIMH XHUIIaMW 105

C ATIOMHUHHEBBLIMH XUTaMH 70

3. Kabenu n u3onuposBayHeIe IPOBONA C [TONIH-
XJIOPBHHUNOBOH WX pe3UHOBON N30ONSLUUHEH:
C MEOHRIMHU XKIUTaMH 120
C ATIOMHHUEBBLIMH KUITAMH 75
4. Kabenyu v H301MpoBaHHEIE [MPOBOAA C ITONH-
ITHIICHOBOH HU30ASIIHEH :
C MEJTHLIMHM XWIaMH 103
C ATIOMUHHEBBIMH KUJIGMHU 65

Tabauua 9

Juawenisa napamerpa C . npoBOAOSB

’ 3HayeHu e napamMeTpa Cop,

A c%/hﬂuz , IPH JONYCTH -
MaTepHan nposoa Mapka npoBoOaa MEIX TeMIIepa ryp aX Harpesa
npoBonoB mpu K3, C

1. Meap M — 142 162
2, ANOMHUHUR A, AKII, An, AnKII 76 50 —
3, ANTIOMUHHEB LI AH, AHKIL, 69 B1 —
CIU14B AX, AXKKII 66 77 -
4. ATIIOMHHW# — CTAIB ACK, AnC, ACKC,
AnCKC, AnCK, AC,
ACKII 76 90 -

3.3.5. llonyckaercs MpoOBEpPKY NPOBOOHMKOB Ha TEPMHUECKYK CTOH-
KoCcTh NpH K3 npoBOONTh myTeM CpaBHEHMA TEPMHYECKH 3KBHBATIEHTHOH
w10THOCTH ToKa K3 (Jyep.5¢) B amMnepax Ha KBapaTHbI H MIJTAMETP

Irep.ak

p (57)

C AONMYCTHMOH B TedeHMe pacueTHOro BpeMeHM K3 MIOTHOCTBIO TOKA
(/rep.mon) B aMriepax Ha KBa/ipaTHbI# MHJUTHMETP

S rep. 9

(58)




C.42T0CT P 50254-92

THE »7ep. o1 — AONYCTHMBIM TOK OfgHOCeKYHOHoro K3, A; ero 3HauyeHMsn
oA kabener naHbl B HOPMAaTHBHBIX JOKyMEHTaX.

[IpoBoamMK yHOBIETBOPAET YCIOBHI0 TEPMMYECKOH CTOMKOCTH IIPH
K3, ecnu BbInonMHAETCA COOTHOLUEHHE

Irep.mon1 V i A% on A9y

Jmp.:-m: < frep.non =‘_—""§'L = T (59)

3.3.6. Ecnu Harpyska npoBognuka go K3 Giim3ka K npoJo/DKMTeNIbHO
JOMYCTHMOH, TO TIONYCKaeTcsd IPOBEPKY NPOBOAHMKA Ha TEPMHUECKYIO
CTOHKOCTh Ip K3 NpoBOAKTL, HCHOIIB3YA COOTHOLIE HHE

Cr
J S ~—— (60)

TeP. IK
Viomia

3.4. [Iposepka cHnoBBIX Kabenelt Ha HeBo3ropaemocTs npH K3

3.4.1. JIna mpoBepxu cwioBblix kabenedl Ha HeBo3sropaémocts npu K3
crmegyeT B COOTBETCTBHH C 1. 3.3.2 onpenenuTh KOHEYHYIO TeMIIEPaTypy
Harpepa MX w1 ¥, NMpH pacueTHOH mpomoynkuTenbHocTH K3 (cM. n. 1.1.5)
M CPaBHMTbD €€ C MpeaesIbHOR TEMIIEPATYPO#l HEBO3TOPAEMOCTH Uy -

HesoaropaeMocts kabensa obecneynBaeTCcsl, €CI¥ BHINOMTHAETCA YCIIOBHE

3, < Oy (61)

[IpenenbHas TemmepaTypa HeBo3ropaeMoctd Kabenen 6 kB ¢ mpomm-
raHo# OyMaxHoit u3onsaumeir pasHa 400 °C mia OpOHMPOBAHHBIX H
350 °C — m1a HeOpoHMpoBaHHBIX Kaberne.
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ITPHJIOXXEHHUE |
Perxomenoyemoe

1. METOJIHUKA PACYETA THBKHX TOKONPOBO0OB

1.1. MaxcumanbHOoe BO3MOMXHOE TSDOKCHHE B IPOBOAHMKAX (F,, .. f) B HBIOTOHAX
cienyeT onpeaensaTs nNo GopMyc

- ﬁw 2
Fmaxf“\/zES I P +F.5‘I5

rae S — IUIOINAML NMONEpeYHOro CeyeH WA NPOBONHMKA, M’ |
A Wp — pacueTHasi JHEPIrud;
= oW, npn AW [Mgl<1,

AW
A h;; = 2Mgl ipn A WK/MgI > 2,

rae A ch —  JHEprvif, HaKOIDICHHAas MNPOBOJHMKOM OJHOIC MpPONeTa 33 pacueTHoe
Bpema K3 Jx;
{ — AnviHA TPOBOJHKKAE B NPOJICTE, M;
Mgl
For — TaxeHue B nipoBognuke 1o K3, pasHoe 5 .
8/n
Mgl — makcvMManpHO BO3MOXKHAM pacyeTHag NOTEHUMANIBHAH JHEPrus NpOBOD-

HHKA;
M — macca TipOBOJiHHKA B NTPONETE, KT
£ — YCKOpEeHHe CBOGONHOro NajieHust, M/C ;
f — MpoOBEC NPOBOAHNKA B MPOJIETE, M,
L — paccrogHue oT Ipamolt coepHAsiolled TOYKH Kpel/leHHs NPOBOJOB HA
COCeHUX oMnopax, NO LEHTpa MACC NNPOBOJA B NTporieTe, M, IpHYEM

L=2f3.

Moayns ynpyrocru (£) npoBoOHHKa, CBUTOTO M3 NyuYKa TOHKHX IPOBOJIOK, KAK
NIpH HATHYNH YNIPOYHRIOIIErC CTAJILHOIO Nposopga, Tak H 6e3 Hero, crneayer NpHHHMATD
MEHLIIUM, Yem MOOYNhL YHPYIOCTH MAaTrepHasa fNpoBOAHHWHKA H3-3a NOBBILICHHOR pacTs-
XHMOCTH BHTOI'O NPOBOIHHKA NpH HarpyXeHuH, Ero 3HaueHue HeoOxogumo oNpeensrTh
ONBITHMM NIYTEM,

1.2, MaxkcumanbHoe cMmelleHHe OpoBofa (Sopi) B METpax CHeAyeT ONpelensTh
no opmynam:

AW, .2

Sorc =gV 11— (1 Mglﬂ_) npu A W, /Mgl < 1;

Sore = fpipn A W /Mgl > 1,

Hpn kpaTkospeMeHHOM K3 3HEpruo , HaKOIUTEHHYIO MPOBOIHUKOM (A W.) B xo-
ynsx, cineayer BRIMHCIATL No popmyne

AW,.=MgL (1 — cos a) +—-2!-J(ﬂ!')z,

IMe aMna — Yyron OTKJIOHEHWRK MpOBOOA H €ro mepBasi NMPOU3IBOSHAM MO BpEeMeHH
B MOMEHT oTKNoueHUs K3
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J — MOMEHT uHEpIUHU NMPOBOAA OTHOCHTENRHO OCH, Ipoxonasule#t yuepes ONopsl Npo-
BOHA, M.

KpHBbiE 3aBUCMMOCTH OTHOCHTE/IbHBIX N2pameTpoB nposomuuxa (AW /MgL) or
OTHOCHTENBHON NpomonXuTensHoctw K3 (7), OTHOCHTENBHMX HArpy30K Ha IpoOBO[,
(F’O /Mg (f=2,3) W OTHOCHTENBHEIX PaIMEPOB (a/L) npu pByx- u rpexdaznom K3 npuse-
HeHBl COOTBETCTBEHHO H4 uepT. 23 W 24, IIpH 3TOM OTHOCHTE/IBHYK MNPOAQIIKHTCIL
HoCTh K3 cnegyer onpenensTs Kag

T = SHdo- ¢
27

fne ! — pacyeTHas NMPOAOIIKNTENEHOCTL K3 | C;

wo =\ MgL/J.

Harpysku (F"O) B HRIOTOHAX CllefilveT onpenendTsh NS pa3snwuHbpiX BHAOB K3 (/=
=273):
— WK AByxda3xoro K3

(2)_ 5 30~7 1 (2)\2.
FQ=2-1007 L a5

— nns rpexdasztoro K3

roe 1(3 u/ (r‘:’g -~ HavanpHele NeACTBYWUIHE IHAYECHHS NEePpHOOHUYECKOH cocTaBimoleht
TOKOB COOTBETCTBEHHO ABYX- H TpexdasHoro K3 A.
1.3. [Ipu oTHOCHTENRHON NpomonXxuTeNbHOCTH K3 7 > 0,6 sHeprwo, HaKoOIUIEHHY IO
nposooHHKOM (AW ) B IKOYNAX, CliefyeT ONPEReNATs B 38BHCHMOCTH OoT Bhaa K3:
— nipu nByxdaznom K3

aW = Jd_ AW ecmn aw®) =@ 1n 2 2L 5 oppe .
K 2 X K Q

AW = Mgh, ectu AW (i) < Mgl
— 1pu Tpexdasnom K3
aW = L aw® ecnuaw (P =133 7 4pin NG 05 1n% 2 L5 oML

2 K a a

AW, = Mgh, ecnw aW )< Mgl

Ime 1 — MaKCHMATHRHAA BHICOTE NMOALEMA HEeHTPa MacC NpoBojia Bo Bpemsu K3 | onpeens-
emasd U3 COOTHOIEHMS h/a, M.
Ilapamerpul A/a nns cnymaes AByX- ¥ TpexdasHoro K3 crneayer onpenensts 0o Kpu-
BEIM, IPUBEACHHMM COOTBETCTBEHHO HA yepT. 25 u 26,



AW,
ApaKTEPHUCTHKH U X HoM K
Mgl 1npu nesyxdazHom K3
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2. METOJIMKA PACYETA THBKHX TOKONMPOBOOOB C YYETOM
KOHCTPYKTHBHbBIX 3JIEMEHTOB JJIEKTPOYCTAHOBOK

Honyctumoe cOnuxerne a3 OLEHUBAIOT IO CNIEAYIOLIEMY YCIOBHIO

¢~ 20 *ry) < amin non,

rae Y — MaKCHMAaNnbHOE OTKIIOHEHHE TPOBOa, M,
a4 — paCCTOSHHE MEXIY TOKOMPOBOOAMHU coceqHux a3, Mm;
p — PAAHYC pPacIIENIeHUS da3k1, M;
Qmin non — HANMEHBILCE AONYCTUMOE PACCTOSHIKE MEXDY PalaMu, M,

MakcumMansHOe OTKIIOHEHHE NposBona npH asyxdgaszHoMm K3 onpenengior no Buipa-
KeH U0

y=125f, —H,

rae f, — CTpena IpoBeca NPOBOA4, M;
f - BpICOTA pacnonoXXeHWs MNpOBOA2 OTHOCHTENEHO TOUKHW MOJABECA B MOMECHT
ero MaKCHUMANTLHOTO OTKITOHEHHS , M, KOTOpas paBHa

H=f, cos a— 0,06

ITIi€ o — YIrOn OTKJIOHEHHA npoBona a3l K MOMEHTY oTkNoueHa K3, pan;
¥ — CKOPOCTb ABWKEHHS [IeHTPa MACC NMpOBOJAAa K MOMeHTy oTkmioucHwz K3, M/c,
yron o onpenaenswt no dpopmyne

0,75 viI._
b 4
/s

Ime [y — pacyeTHas MpoaomXKHTENBHOCTE K3 | C,
Ckopocts v onpenensior no ¢opmye

2t + T,)

rno

aq

roe lyo — HavankHOe NefCTBYIOLIEE 3HaUYeHWe NepuoawuecKolt cocrasnsmomet Toxa K3,
KA;
Ty — NOCTOSHHAX BpPEeMEHH 3aTYXaHHMA anepuonuyecxkolt cocraBnmoumied toxa K3,
C,
q — IpUBRedcHHAN Harpyaka Ha ¢azy, H/M, kotopas papHa g = pK,
rae p — noroHHbi#t Bec gasnl, H/m;
K — ko3QPHUHEHT Harpy3kH, YYUTHBAIOIIMA BIHAHHE HATAXKHBIX DJISHE HIONATO-
poB u cnycxoB. Hanpumep, nis nponera so3gyurolt muxun K = 1, nng npomnera
HAPY ) )KHOH 3TEKTPOYCTAHOBKH C IBYMS HATAXKHBMMH FHPNSHOIAMH

- hlidn 8 g 2o

Q1

I, =1-21,; @=pl, @, =pl,.

Ecnu H < 0, To npuiumars H = 0,

e
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h
—

- pu aByxdaznom K3

XapaKTepUCTUKH

Uepr. 25
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/1

—— IIpd Tpexhaznom K3
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TIPHIIOXEHHE 2
PexoMendyemoe

TadOnuua 10

PacueTHble BhIPaMeHHe s onpeeneHua xoxpduuuenra 1/A (2)

Hopme pacueTHOH PacueTHag dpopmMyna ang onpeneneH s

cxemMbl B TaGn. 2 k03¢ dpHuneHra 1/A(2)

a) Jna kpafiHero nponera

VA zZ*
1.394 035
‘ ’ ] ’ _?_

6) Ilna proporo nposera

[0,529 Z_0s -?Z_’ _ 0,106 |

B) IIns cpenHero nponera

1

2

Z z4 1[

7 P T 6
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HPHIIOKEHHE 3
Pexomendyemoe

METOAUKA NMPOBEPKH TOKOIIPOBOA OB
HA JJIEKTPOOAHHAMHYECKYKW CTOHKOCTH
[IPH NNMOBTOPHOM BKIITWYEHHH HA K3

Haubonpliiee HAIPSXKEHUE B MATEPHANE LIIKH U M3 KCHMAJILHYIO HAIPY3KY Ha H30II4-
TOPHI IIPH TIOBTOPHOM BxITioueHUH HA K3 onpepenaior no popmynam:

v'3-1077 17

0(Z)=o0,(2)0 = P ne;
A(Z) a W YA
V3. 1071
Frnax =5 1max © =F p Mﬂmn@’
roe o, (Z) uF 1max — HaHOoONbILee HANMPAKEHHE W HArPY 3Ka NIPH NEpBOM K3;
© — KOo3QPHUIHEHT NpeBbilleHHs HATpsDKeHWUN W HATpY3KH IIpH IIOB-
TopHoM K3,

KoadpuuvedT npespnneHUS © onpegensioT 10 KPHBLIM YepT, 2734 B 3aBUCHMOCTH
OT AexpeMeHTa 3aTyxaHus §. Homep pacuerHolt xpuBOH Ha uepr, 27a onpenensoT B
3aBHCHMOCTH OT NPOMOIKUTEABHOCTH 0eCToKOBOM May3hbi Ig ; U YaACTOTH COGCTBEHHBIX
KoneOaHuit MIMHKE f, | UCTIONBIY S YepT. 276, Ecnut Touka ¢ KOOPAHHATAMM tg o H f, NEXUT
B 30HE, OrpaHHYeHHOR OCAMM KOODOHUHAT U KpHBO#H [ TO KO3DPDPUIHEHT © onpenendiorT
no xpuso#t /, uepr. 27a. Ecnu 312 TOUKA JIEXKUT B 30HE, OTpaHWMEHHON KpUBHIMH | U
II, To ©® omnpenensorT Mo KpHRo# 2 W T4, Cnenyer OTMETHTE, YTO pacyeTHbIe KoUK
CHTEI ® nony4yeHb! NpH HaHGonee HeGIArONMPUATHHIX YCIOBHAX KOMMYTAllHH, KOTOpHIE
NpUBOORT NpH NMepBoM K3, B 6eCToOKOBYO nay3y ¥ MOBTOPHOM BKMOUeHUH HA K3 k Ha-
HOONBIIHM HANDLXKEHHAM B MaTepHale LUMH U HaTrpy3KaM Ha W3ONNTOPHI H TaKUM 06
paszom o06ecneyHBaIOT OUEHKY IMEKTPOAHHAMNYECKOR CTORKOCTH OUIMHOBKH,
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TIPHJIOXEHHE 4
Pexomenoyemoe

NPHUMEPHI PACYET A 3JIEKTPOAHHAMHYECKOR CTORKOCTH
HUHHLIX KOHCTPYKIIUA

Npumep 1. TipoBepHTs INEKTPOOMHAMHYECKYIO cTOMKOCT: TpexdasHO# MHHOM
xoncrpyxumt H3ONATOPH KOoTOpo#t o6nanawT BHICOKOR MECTKOCTRIO, NPH NEACTBUH

Toxa K3 i( ) 155 «A.
I[[HHH nuncmtenm U3 annummemro cnapg mMapku AII31T1, MmeoT mpaMo-

yrompHoe ceuenue (60 X 6) MM’ , uerhipe IIponera, paclioNoXeHH B OHOM IUIOCKOCTH
W HX IapaMeTpHl:
I=1,2m; a=06mM, m=0,972 xr/m;

E=7-.10""Ma; 0. = 137,2 MIla.

XOII
Cornacuo rabn. 4

bh?® 0662

= o . = 4 . -§ 4,

J T T 108cm™ =108 107 M7 ;
3 2

W = b: = uof'ﬁ =36cM’'=36-10"° Mm’.

YacroTa coOcTBeHHHX Konebanwit

/[ EJ 473 / 7-.11:'“'1-10,,,3--113'i _
—JT —'—-—'——-0——9—75—-—-—"——'—_ - 218,2 Fll »

2nl 31412

rmer, = 4,73 coorBercTByeT pacueTHoft cxeme 5, Tabn. 2,
B COOTBETCTBHH C 4epT. 5 Ko3dPHIHeHT nHHAMHUeCKOH! HArpy3gu paBeH n= 11,
MaxcumanpHoe HanpskeHHe B UHAX, onpenensemoe no dopmyne (15), paBHO

F(gzaxz V31077 4 2* 155.10°%-1 1
Opgy n= 1 ———— =254 - 10° ITa = 254 MIla,
AW 12-0,6-3,6-10

rge F (3)",“ onpeneneHo no opmyne (2), kodxbduumeRT A — U3 Tabn. 2,

[lockonsky o,,,,, =254 Mlla > op,, = 137,2 Mila, To 1IN He YNIOBJIETBOPSIOT
YCOBHUIO 3MeKTPOAHHSMHUECKOR CTORKOCTH, /IS CHIDKeHHS MaKCHMAIRHOIO HAanpRXKe-
HHE B MaTepuane IIMH HeOOXOAMMO YMEHBUIHTh ANHHY nponera, HaubGonsliag gonycrw
MaS [UTHHA Oponera

Cak —088u
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Ipumenm mnvHy nponeta [ = 0,8 M.
Baromcnyyaef, = 491 I'uy; n=1,04u

V3 -10 -0,8"155°-10°% 1,04

o = ~ = 134 MIla <
max 12-06 :36-10 6 Unan
MaxkcHMaNBEHYO HAIpy3Ky Ha RIONATOP onpepensem 1o popmyne (2):
) Z V3107 (3)) _ af3-10” 2 1n _
max = " 170" K¢Kpaen = .08 -155* .10°.1.1=5541 H.

0,6

BriGupaem nzongropm THna UOP -10-16,00 YXJII3. OHH ymoBNETBOPAIOT YCIOBHIO
FMEKTPOIUHAMUYECKOHN CTONKOCTU (29), Tak Kak

— —06 . o (3) _
Fron= 06F .0 =06:16000=9600H>F ) = 5541 H.

Takvm 00pa3oM ILNUHHAS KOHCTPYKUIHN INpPH YMEHBUICHHH UIHHBLI MNpoJieTa OO
0.8 M oTBeudeT TpeOOBAHUKM IANMEKTPOAHHAMHYECKON CTORKOCTH,

lMpumep 2. IlpoBepuTs 3NEKTPOAHHAMHYECKYIO
IIMHHOH KOHCTPYKUMM B Ueld TIeHepaTopa, UWIHHBI

[IBYX 31EMEHTOB KOPMTHOIO npodwig npu | (ﬂl = 120 kA.

AnoMuHHeBbie WMHM (MapxH AJIQ) ceuenmem 2 - 3435 MM’ pacmonoeHbl B
FrOPH3IOHTANILHOM ITIOCKOCTH H UMEIOT cleayiounMe mapamerpbi: [ = 2 m; a = 0,75 m;
myy = 9,27 kr/m; E = 7 - 10'° Ma; opon = 41 MIla; a5, = 02 M; I3 = 1 m™;
Jyo—ye = Jan = 254 - 107°m*; Jy_y = J = 4220 . 107 MY W=422-10 *m’;
Weyy =40 - 107 °M°>.

YacToTel cOOCTBEHHBIX KONeOaHUM IUHHBLI M 3MIEMEHTa IUWHBI, ONpenenseMble 1o
dopmynam (22) u (24), paBHEI

EJ / 0'%°.4220-107"
[ =———5 = 355 I'u;
27l 2.314.2° 14 .2° 9,27

“ET oy 4,73 7.10'%.254 .107°
far —— e/ — —— =493 T,
2rrl’ 2.3,14 -1° 9,27

CTOUKOCTh TpexdasHoi
KOTOPOH COCTOAT W3

JU1g nonyyeHHBIX 3HavYeHWlt /|, U f15n, n¥ ngy PaBHEI 1,0 (uepT. ).
MaxcuManpHie HANPAXKEHHWS B MATEpHANC WIHH, KOTOpble O06YCNOBJIEHHM B3aHMO-

neHCTBHEM TOKOB PAa3HBIX (a3 ¥ TOKOB 3IJIEMEHTOB ONHOMN a3kl B COOTBETCTBHH C Hop-
Mynami (15) n (22) paBHH

(3) P R
_ mx’n* v 3.10 2

o4f max - 120° -10°-1=12,62 -10°Nla = 2,62 MIla,
AW 12 -+ 0,75 -422 - 10
2 - 10-1[ cp_ ( : Yn)i 210 7. 171 120° ,
g — _——— 7] —_— - . . —_
ymax me ¥ 12.02-40 -10 ¢ 4

=75 -10°T1la = 7,5 MIla ,
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CyMMapHOEe HaNpRXXCHHE B MaTepHane IWHE]
_ = 262 =
Omax = ¢ max * %an max 262+75=10,12 MIla

[llvHB YOIOBICTROPAKT YCAOBHIO 2IEKTPOAHHAMHYECKOH CTORKOCTH, TaK KAK
Omay = 10,12 Mfla < Onon = 41 MJla.

MakcumManpHaa HArpy3ka Ha W30JNATop, onpepensemas 1o ¢dopmyne (2), paBHa

-7
F(a) '—\/;'ID '2-1202 .10° = 6643 H.
max 0,75

BriGupaem usongrop Tina HO-10-20,00 ¥ 3.

Pazpyumaouad Harpyska QJIK 3TOTO H3ONATOPA COCTABIISAECT Fpa:ap = 20000 H,
Beicota A, = 134 mmMm. U30n4TOp MMeer BHYTpEHHee KperjieHWe apmaTypel (4epT.
3 a), nosromy hy =a, /2= 01m,

CormnacHo (8) nonycrumas Harpyska lnpu H3rube H3onsropa paBHa

Hyq 0,134
Fooqg= 0,6 FpHB = 0,6 - 20000 = 6872 H.

a
g+ Hy, 0,134 + 0,1

PacueTHas MakKCHMaNbHad HAr'py3kKd Ha H3IO0JNIATOPHEI HE MPEBLILUACT AOITYCTUMYIO

F3  =6643 H< Fron= 6872 H,
nosroMy H3ongrop tuna MO-10-20,00 Y 3 ynosnerBopAeT YCNOBHAM INEKTPOIHUHAMH-
YeCKOH CTORKOCTH.

[Ipumep 3. IIpoBEpUTE. INEKTPOTHHAMHYECKYIO CTONKOCTL LIMHHOH KOHCTDYKLUHH
HAPDYXHOH 3MEeKTPOYCTAaHOBKH HanpskeHuem 110 kB npu iy, = 50 «A. TpybuaThic
HIHHB KBaJpPAaTHOTO CeYeHUS BLINOMHEHHI U3 aMIOMHHUeBOro cnnapa AJ131T u pacno-
JIOXKEHBL B OAHOM INTOCKOCTH, BricoTa timHel ff = 125 MM, TONUIHHA ¢t = 8 MM, TOTOHHAH
Macca m = 8,96 xr/m. IInnua nponera / = 5.0 m; paccrosHue mexnay ¢azamMu e = 1.0 M,
Honyctumoe HaMnpsideHHe B MaTEPHalie LLIHHBI 0ron = 89 MIla, monyns ynpyrocrw
E =7 -10'° MNa. N3onsropst Tuma OC-110-600 umeroT BbicoTy Hyy = 1100 mm, pac-
CTOAHWE OT TOJIOBKHM W3ONATOpa OO UEHTPA THAXKECTH IIMHLI A, = 80 MM, BBICOTY
apMatypsl HHxkHero ¢nadua usongropa H, = 100 mm,

KectocTts w3onaropa Cy, = 1100 kHfm, vacrora coGcrBeHHBIX Konebanwdt [ . =
= 28 I'u.

MoMeHT HHEepLUH H MOMEHT CONPOTHUBNECHUA ILUHHB B COOTBETCTBUM C popMylaMHu
Tab1n. 4 COCTaABNAIOT

H* ~h* 12,5~ 109" ) s 4
J = = = 8582 cm = 858,210 " m;
12 12
a 14 r 4 .
w= A 125 2109 _ 439 30m°= 1373107 m”,
6 6-12,5

»

rneh=H - 2t=125-16 =109 cm.
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HomycTumMas Harpy3xa Ha W30nSTOp

1000
F__=06-600 = 333 paH = 3330 H,
Aot 1000+80

roe H = Hy, — Hyppe = 1100 — 100 = 1000 Mm.

3HaueHUS XeCTKOCTH H YACTOTH KonebaHull oNfopH NOIYCTHMO NPHHSTH PAaBHHMH
MECTKOCTH H uacToTe KonebaHuilt M30NATOPA, TAK K&K HIONNTODH WHHHOK KOHCTPYK-
IIHH YCTAHOBJNIEHB HA BeChMa XKECTKOM OCHOBAHHH,

[IpuBenexHHas Macca B COOTBETCTBHH ¢ popMyno#t (28) paBHa

C 1100 -10°
M = o = = 35,6 xr.

B (;_ﬂfon)’ (27 - 28)°

HeoOxonnMbie OnA onpenencHUs NapamMerpa OCHOBHOH Y&CTOTEI BENHYHHM COOT-
BETCTBCHHO DABHM

1100 -103%-5°
C J*[EJ = — = 229;
o 7.10'%-8582-107°
35 .6
Miml = = 0,795.
8,96 -5

[1o xpHBRM uepT. 6 NapaMeTpH YaCTOTH 7, = 3,3, NMO3ITOMY

-3,3° 7-10'°-8582-10 °
fl = 2‘” , sz 8,96 - 18 rll..

Ilo xpuso#t wept. S n= 0,90,
MaxcHMmansHOe HANPSXCHHE B MATEepHAIE IIHHHK H HArpy3Kka Ha H30JMATOPH B COOT-
BercTBHU ¢ (15) u €2) cocramnswr

v3:1077.52

——e 50 .10° - 0,9 = 5,9 MIla;
max 12 -1.137,3

. ) 2 6 -
Fppgy = —— i . 50%.10°.09= 1946 H, 1.e.
Opmarx = 5,9 <opon = 89 MIIa u
me = 1946 H <Fnon= 3300 H,

HnAHAR KOHCTPYKUHA YHOOBNETBOPSAET YCNOBHAM 3NeKTPOAHHAMHIECKOH CTORKOC-
TH.
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HaGpano B NagaTenscree cranmapron Ha HILTY.
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