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PTM 36.18.32.4-92

Beezen B3aMen "YkazaHuil 110 pacdeTy 3JeKTpudecKkux Harpy3ok', mgp M788-1068, 1990 r.
Cpok BBeneHue ycranosieH ¢ 01 susaps 1993 r.

Pazpaboran BHUIIN TspKnpoMaIeKTpOnpoeKT: 3aBeyIolui JadopaTopueid, KaHy. TexH. HayK b.
. XKoxos; rnaBubIii nrxeHep npoekra JI. b. Toarensd.

YrBepxnaeH riaaBabM nmkeHepom BHUIIN TsoxnpomanektponpoekT A. I'. CMEPHOBBIM.

O PACYETE SJIEKTPHYECKUX HAI'PY30K
(Trexnmuecknii nupkyassp BHUIIU TsknpoMdIeKTpOnpoeKkT
Ne 359-92 ot 30 mrouist 1992 1.)

Texunueckum nupkyssipom BHUIU TsoxnpomasnekrponpoexT Ne 358-90 ot 1 aBrycra 1990 r. ¢ 1
oktsa0pst 1990 r. ObuUIM BBEIEHBI B MOPSAKE ONBITHO-TPOMBIIIIEHHOTO BHEApEHUs 'YKazaHHs MO
pacyery SJIEKTpUUYECKMX Harpy3ok', mmbpp M788-1068 (nanee Ykazanus). 3a mpomieaiiee BpeMs OT
NOJApa3eieHuii  HMHCTUTYTa  TSDKIIPOMAJIEKTPOIIPOEKT M JJIEKTPOTEXHHYECKHX  OTIEJIOB
texHoornueckux ['MITPO Oburl momydeH psn 3amMedyaHuid K YKa3aHUsIM. AHaIM3 I10JyYEHHBIX
3aMeuaHMi, a TaKkXke pa3paboTka MPOrpaMMHOIO OOecIieueHHsl Uil aBTOMaTH3MPOBAaHHOIO pacdeTa
JNEKTPUUECKUX Harpy3ok Ha [I9BM BEISBHIN HEOOXOIUMOCTh BHECEHUS pAga KOPPEKTUB B YKa3aHUA
1990 r.

OKoHuaTenbHas peaakiys ""YKa3aHuil 10 pacuery sJeKTpuieckux Harpy3ok” (PTM 36.18.32.4-92)
BBOIUTCS B neiictBue ¢ 1 siHBapst 1993 r. K 3TOMy CpOKy peKOMEHAyeTcsl 3aBepIinTh IepepadoTKy
HOCOOUS K pacdeTy JIEKTPUIECKHX Harpy30K.

Texunueckuit nupkyssip Ne 358-90 or 1 aBrycra 1990 r. cunTarh yTpaTuBIINM CHITY.

I'mausit umxenep BHUIIN TsxnpomanexkrpomnpoekT A. I'. CMupHOB

B VYkazanus 1o pacdery 3JIEKTPHUECKHX Harpy3ok, BBereHHble B aeiictBue B 1990 r. B mopsinke
OTIBITHO-TIPOMBIIIUIEHHOTO BHEAPEHUs, BHECEH DSl KOPPEKTHB, BBI3BAHHBIX HTOTAaMH TPEXJIETHETO
MPUMEHEHHS YKa3aHUI B IPOEKTHOM MPAKTHKE.

OCHOBHBIE U3 HUX CIIEYIOIINE:

1. DddexruBHOE YHCIO AMeKTpOIPHEMHUKOB (DII) N, pEKOMEHIYETCS ONPEACISTh O BBIPAKCHUIO

n, =(zP,)2 I3 np?,
1

rae P, - rpymnmnoBas HOMHHAJbHAs (yCTAHOBIICHHAs) AKTHBHAS MOIIHOCTb, p, - HOMHHAJIbHAS
(ycTaHOBIEHHAsT) MOLIHOCTB OJHOTO YJICKTPOIPUEMHHUKA; N - YHUCIIO ANEKTPOIPHUEMHHUKOB.

Ipy 3HAYUTETHHOM YHCIIE SJIEKTPOIIPHEMHHUKOB (MarkCTpaIbHbIE IHHOPOBOIBI, IIHHBI IIEXOBBIX
TpaHC(POPMATOPHBIX TOJICTAHIMH, B IEJIOM IO IEXY, KOPIYCY, MPEINpHATHIO) 3(Q(HEKTHBHOE YHCIIO
ANEKTPONPUEMHHUKOB MOXHO OMPE/CIHUTD M0 YIPOIIEHHOMY BBIPAXKEHHUIO

n, = Zzpulpu.,wakcy

TIE Pyyaxe -~ HOMHHAIIBHASL MOIHOCTD HanbOouiee MouHoro D11 rpymisl.

2. BHeceHbI COOTBETCTBYIOIINE M3MEHEHHUSI B pacueTHbIil Gopmyssip (hopma P636-92), koTopbrit
NPUHSAT €AWHBIM HE3aBUCHMO OT criocoda orpezeseHust 3G (HeKTHBHOIO YKCIIa IEKTPOIIPUEMHUKOB. B
dbopmynspe mpousseacuue K,P, tae K, - ko3()(UIMEHT HCIONBb30BaHUs, MPEACTABICHO HE Kak
CpenHsisl Harpy3Ka, KaKoBOIM OHO He SIBJISIETCSI, @ KaK IPOMEXXYTOYHAsl pacyeTHast BEJIMYNHA.

3. Mynkr 3.9 VYkazanuii momosHEeH TpeOOBaHUEM, YTO pacyeTHas MOLIHOCTb JIOOOI TIpyIIIbI
JJIEKTPONIPUEMHUKOB HE MOXET OBITh MEHbIIE HOMHMHAIBHOM MOIIHOCTH Haubojee MOIIHOTO
JJIEKTPONIPUEMHHUKA TpyHmbl. TpeOoBaHWE BBEJEHO C LENBI0 HCKIIOYHTH CIy4au, KOrJa CedeHHUe
Kabens K mHIMBHAyassHOMY OII, BBIOMpaeMoe 10 HOMHHAJIBHOH MOIIHOCTH, OKa3bIBA€TCsl OOJIbIIIe
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cedyeHHs Kabeslsd MUTAIoMmeH CeTH.

4. OTKOpPEKTUPOBaHBI 3HaUeHHUs KO3 dunuenToB ogHopemeHuoctr K, (tabun. 3) npubiamxeHnem
UX K 3HAYCHHSAM, MOJYYCHHBIM IIPH CTATUCTHYECKOW 00paboOTKe pe3ynbTaToB oOcienoBanuit /1/.
OcHOBaHMEM  JUIS  KOPPEKTHPOBKM  IOCIY)XWJI  aHaIW3  PacueTHOro M (haKTUYECKOTro
anekTpornorpebieHus Ha muHax 6 - 10 kB pacnpenenuTenbHBIX U MIaBHBIX TTOHMKAIOMIMX MOJCTaHIIUH
NPOMBIIUICHHBIE TIPEIIPUSITHH.

5. CKOppEeKTHPOBAHO BBIPAXEHUE JUISA ONpPEeIeHHs TOI0BOTO Pacxoa 3JIEKTPOIHEPIUH C YIETOM
(dakropa, 4TO NpPU ONPENENCHHH PacXola OSJIEKTPOIHEPTHUH CIIEAYeT HCIONB30BaTh HE BEPXHIOKO
IPaHULly BOSMOXKHBIX 3HaU€HHUH, a HanboJiee BEpPOATHOE 3HAUCHUE MAKCUMAIILHOW HaTrPy3KH.

1. O6aacTe npuMeHeHNs

1.1. B YkazaHusX NpHBEJCHA METOIUKA OIPEAETICHUsS DJIEKTPHUYECKUX HArpy30K, SBIISIOIIUXCS
UCXOJHBIMH  JIAaHHBIMH  JUIS  NPOEKTUPOBAaHHWSA  CHCTEM  DJIEKTPOCHAOXKEHHs — HOoTpeduTenel
9JIEKTPOIHEPTUH BCEX OTpacield HapoIHOTO X03sHCTBa.

1.2. Yxa3aHus 3aMEHSIOT JeHCTBYIOIINE "YKa3aHUs [0 PacyeTy JIEKTPHYSCKUX Harpy3ok™ (mudp
M788-1068), Beemennsie B 1990 T. B OIBITHO-TIPOMBINIJIEHHOE BHEAPEHHE Ha CPOK 3 Tola H
onyOnukoBaHHble B "VIHCTPYKTHBHBIX YKa3aHHAX N0 MPOCKTHPOBAHHIO 3JIEKTPOTEXHHYECKUX
MIPOMBIIIICHHBIX ycTaHoBOK ', 1990 1., No 4, ¢c. 3-7.

1.3. VYka3aHus He pacmpoCTPaHAIOTCA Ha  ONpEACNICHHWE  JJIEKTPHYECKHX  HArpy30K
JNIEKTPOIPUEMHUKOB C PE3KONEPEMEHHBIM TIpapuKOM HArpy3Kd (JIEKTPOIPHBOIOB IIPOKATHBIX
CTQHOB, JMYTOBBIX OJJIEKTPOICYEH, KOHTAKTHOH OJEKTPOCBAPKM H T. 1), HPOMBIIIICHHOTO
JJIEKTPUYECKOTO TPAHCIIOPTA, JKWIIBIX WM OOLIECTBEHHBIX 3JIaHWH, a TakXkKe DIIEKTPOIPUEMHUKOB, C
W3BECTHBIM Ipa)IKOM Harpy3KH.

1.4, OrpaciieBble TNPOEKTHbIE WHCTUTYTHI MOTYT COCTaBJISATh HMH(OPMAIIOHHO-CIIPABOYHBIE
Marepualbl ¢ YTOYHEHHBIMH 3HAYEHUSIMH PAaCUETHBIX KO3()(HULIMEHTOB, MOJYYEHHBIX B pe3yibTare
WCCJIEOBaHUS 3JIEKTPONOTPeOsIeHHsT XapakTepHbIx rpymmn OII, ucnonb3yeMblX B OTpaciy, €Ci 3TH
K03()(UIMEHTHI TIOJTyYEeHBI IPU YCIOBUH, YTO X (paKTUUECKHE 3HAYECHUSI MOTYT ITPEBBICUTH PAacueTHBIC
¢ BeposiTHOCTEIO He Oonee 0,05.

1.5. Ins npoBepKy pe3ybTaTOB PAcCUeTOB MO HACTOAIINM YKa3aHHSAM M OLIEHKH Harpy3Kd B LIEJIOM
N0 LeXy WIM NPeNIPHATHIO MOXHO HCIIOJIB30BaTh IOKA3aTeNM DJICKTPOIOTPEONICHUsT Ha CIMHHILY
NPOAYKIUH WM Ha M” IUTOLIA/H LieXa.

2. OnpenesneHusi 1 0003HAYEHUSA OCHOBHBIX BETUYHH

2.1. Jlns mnpencraBieHHs OJIIEKTPUUECKHX BEIMYMH M KOI((OHUIMEHTOB, XapaKTEPH3YIOIIUX
3JIEKTPONOTpedIeHNE, IPUHSATA CIIeAyIOIas cucTeMa 0003HaUEeHHHA: [TOKa3aTeH 3JIEeKTPOIOTPEeOIeH S
uHauBHayansHbIX Ol oOo3Hauarorcst crpounsiMu OykBamu, a rpynn OIl mpomucHbMH OyKBamu
JIATUHCKOT'O WIIM IpedecKoro aindasura.

2.2. HomunHanbHas (ycTaHOBJIEHHAs) MOIIHOCTL OAHOTO Il - MOIIHOCTH, O0O3HAUEHHas Ha
3aBOJCKON TabnWuke wiau B ero macmopre. IIpMMEHHTENBPHO K arperaty ¢ MHOTOABHIATEIBHBIM
NPUBOZIOM T10JT HOMMHAJIBHOM MOIIHOCTBIO IOJPAa3yMEBAOT HAMOOJNBIIYI0 CyMMY HOMHHAJIBHBIX
MOIIIHOCTEH OJTHOBPEMEHHO PaOOTAIOIINX IBUTATEIEH.

2.3. rpymmoBasi HOMHHaibHAsi (YCTAHOBJCHHAs) AKTHBHAS MOILIHOCTh - CyMMa HOMHHAJBHBIX
AKTUBHBIX MOITHOCTEH Tpymsl 11

rae N - 9UCIIO AIIEKTPOIPUEMHHUKOB.

2.4. HomuHanmpHAsA peakTUBHA MOITHOCTH ogHOTO Ol Q, - peakTHBHAs MOIIHOCTB, MOTpedIsieMast
W3 CeTH WIM OTIaBaeMas B CETh IPH HOMUHAIFHOW AaKTUBHOW MOIMHOCTH W HOMHHAJIHHOM
HaNpsDKEHUH, a ISl CHHXPOHHBIX JBUTATENCH - P HOMHHAIBHOM TOKE BO30YKICHHS.

2.5. I'pynmoBasi HOMHHAlIbHAs PEAKTHBHAs MOIIHOCTH - alredpanveckas CyMMa HOMHMHAIIbHBIX
PEaKTHBHBIX MOIITHOCTEH BXOAAMIMX B rpymiry 11

n n
Q. =§QH =§pntgtp

rzie 1ge - macrnopTHOE WM CIIPaBOYHOE 3HaYeHHE KO (PHUIMEHTa PEaKTHBHOM MOIIIHOCTH.

2.6. I'pynioBast cpeniHsisi akTUBHASI MOIIHOCTb 3a MEpUOJ] BpeMeHH 1 ONpeersieTcsl Kak 4aCTHOE OT
neneHus: pacxona aktuBHOM W, wimm peaktmBHOW W, sHeprum Bcex Bxomsmux B rpymmy Ol Ha
JUTUTENBHOCTD NEPHOAA.
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P.=W,IT; Q. = W,/T.
Cpennsist aktuBHas (MJIM PEAKTUBHAS) MOIIHOCTH TPYIIIbI PaBHA CYMME CPEIHUX AKTUBHBIX (HITH
PEaKTHBHbBIX) MOIIHOCTEH BXOAAIKUX B rpymmy D11 (kpome pe3epBHBIX):

n n
Pc :%:pc;Qc :leqc

Heobxoanmo uMeTh B BUIY, UTO B JAJbHEHIIEM B YKa3aHUSX MO TEPMHHOM ''CPEAHSS aKTUBHAS
(ni peakTHBHAS)) MOIHOCTE" MMEETCS! B BUAY HanOOIbIee BO3MOXKHOE 3HAYCHNUE CPEIHEH aKTHBHON
(peakTHBHOI) MOLIHOCTH 3a HamboJyiee 3arpyKeHHYH cMeHy mpopokutenbHocteto T = Ty, T, -
NPOJODKUTENIBHOCTh CMEHBI), T. €. 332 CMEHY ¢ HAHOONBIIHM MOTpebieHneM sHeprud rpymmoi OlI,
LEXOM HJIM IPEANPUSITHEM B 1IETIOM.

2.7. KoapduimeHT HCIONb30BaHUS OTACIBHOrO 3MeKTponpueMHuKa K, wim rpymnel OI K, -
OTHOIIEHHE CpelHel akTHBHOM MomrHoctd otaensHoro Ol p. wmm rpynmer JI1 P. 3a Haumbonee
3arpy>eHHYIO CMEHY K €€ HOMUHAJIbHOMY 3HaUCHHUIO!

ko =pp., K,=PIP,

B cmpaBouHBIX MaTepHanax, COICpXKAIIMX pacyeTHble KOI(QGHUIMEHTH IS  OIpEIesICHHs
NEKTPHIECKHUX HArPY30K IMPOMBILUICHHBIX [PEINPUSITHH, HapuMep B /2/, 3HadeHns K0d3)GUIMCHTOB
HCIIOJIb30BaHMsI IPUBEACHBI [0 XapakTepHbM (0xHOpoaHbIM) KaTeropusim DI K oxHoit xapakTepHoit
KaTeropuu oTHocATca Oll, uMeromue OJMHAKOBOE TEXHOJIOIMYECKOE HAa3HAuYeHHWe, a TakxkKe
OJIMHAKOBBIC BEpXHHE TPAHHUIIBI BO3MOXKHBIX 3HAUCHUH K, ¥ KO3(D(PUIMEHTOB PEAKTUBHOW MOIHOCTH
tgep. Hampumep, cBepnmibHBIE CTAHKH OTHOCATCA K XapakTEPHOW KaTEroOpHH ' METaIIOPEXKyIHe
CTaHKH'", KOTOpas MPECTaBICHA B CIIPABOYHBIX MaTepHaiaX pacueTHbiMU Koddduimentamu k, = 0,14
u tge = 2,3. D10 03HAYaeT, YTO AKTHBHAS W PEAKTHBHAS CPEIHSS (32 MAKCHMAIBHO 3arpyKCHHYIO
CMEHY) MOIIHOCT JIFOOOT0 CTaHKa, OTHOCSIIErOCs K yKa3aHHON KaTerOpuu MOXKET OBbITh BBIIIE P, = p,
Ky v Q¢ = p,, Ky 19 ¢ BeposiTHOCTBIO TipeBbinienus He Gomee 0,05.

2.8. Jlns rpymmel, cocrosimeid w3 Il pasmuunbix Kareropuit (T. e. ¢ pasHeiMu K,
Cpe/HEeB3BEIIEHHBIN KOA(Q(UIIMEHT NCTIONB30BaHUS OIIpeAesIeTcs o GopMmyiie

n n
Ky =2k P, [ Z Py
1 1

rae N - 4uciIo XapaKkTepHbIX Kateropuit O, BXOAAINX B JaHHYIO TPYIILY.

IIpn ompenenenun K, TPyNIBl 3NEKTPONPHEMHUKOB KaK CPEIHEB3BELIEHHOTO CIIPAaBOYHOIO
3HAUEHHUsI XapaKTEePHBIX KaTeropuil mpowssenenue K,P, He NODKHO pacCMaTPHBATBCS KakK CpelHee
3Ha4YEHHE 0XKUIAEMOI Harpy3KH, Tak KaKk B HEM He YUTeH (hakTOp CHIIKEHUs PacueTHBIX 3HauyeHuil K,
NpU YBEIWYEHHH 4YHCIA ODIIEKTPOIPUEMHUKOB B TIpyIne. YKa3aHHBIH (DakTop YYHTBHIBAeTCS B
HOMOrpamMe (CM. PUCYHOK) W Taba. 1 - 3 B COOTBETCTBUH C aHAJUTHYCCKHUMH BBIPAKCHHIMH,
npuBeacHHbIME B /1/, a B hopmymsipe K, P, UCIONb3yeTcs KaK MPOMEKYTOUHAsI pacueTHas BEIHYMHA,
TIO3BOJISTIOIIAS COXPAHUTh TPAAUIIMOHHBIN aJIrTOPUTM pacdera.

2.9. DddexTrBHOE YNCIO AINEKTPONPUEMHHUKOB N, - 3TO TaKOE YHCIO OTHOPOIHBIX MO PEKUMY
pabOTHl 3JIEKTPONPHEMHUKOB OIMHAKOBOH MOIIHOCTH, KOTOPOE OOYCIOBIHMBACT T K€ 3HAYCHUS
pacUeTHOIM Harpys3Kd, YTO W TpYIIa PasIHYHBIX [0 MOLIHOCTH 3JICKTPOIPHEMHUKOB. Benmnuuny n,
PEKOMEHIYETCs OLPENEIIATh 110 CIESAYIOIEMY BBIPaKEHHIO:

n, = (SP,)2/ =n p?
BenmuurHa N, MOXET ONPeesaThCs TAKKE MO YIPOIIEHHOMY BbIpaxkeHuIo (cM. 1. 3.2.5.2)
n, = ZZPH /pH.MaKC'

Ecnu HalineHHOE 1O YNPOIEHHOMY BBIPQKEHUIO YHCIO N, OKaXeTcs Oojblie N, TO CleayeT
upuHEMATh N, = N. B¢t py e | Prsun < 3, TAC Pryyun - HOMHUHAIBHAST MOIIHOCTD HAUMEHEE MOIIHOTO
OI1 rpymnimsl, TaKxe NpuHUMaeTcs N, = N.

2.10. Pacuernas aktuBHas P, u peakTuBHas Q, MOIIHOCTb - 3TO MOIIHOCTb, COOTBETCTBYIOLIAs
TaKoW HEW3MEHHOW TOKOBOW Harpyske |, koTopas SKBUBaJeHTHa (PaKTHYECKOW M3MEHSIOIIEHCS BO
BpPEMEHH Harpys3ke IO HanOOJIbIIEMY BO3MOXXHOMY TEIZIOBOMY BO3JIEHCTBHIO Ha 3JIEMEHT CHCTEMBI
3JIeKTpocHa0XKeHHs. BeposTHOCTH NpeBbIIeHNs (haKTUIEeCKON HAarpy3KkH HaJl pacueTHoi He 6onee 0,05
Ha WHTEepBajJe OCPENHEHHs, UIMTEIFHOCTh KOTOPOIO NMPUHATA PABHOH TPEM IOCTOSHHBIM BPEMEHH
HarpeBa JJIEMEHTa CHCTEMbI dJIeKTpocHaOxeHus 37, 4Yepe3 KOTOPHIA IepelaeTcss TOK Harpys3KH
(xabesst, pOBOIA, MIMHOTIPOBOIA, TpaHchopMaTopa  T. 11.).

Jst omuHOUHBIX OI1 pacueTHass MOITHOCTh MPUHUMAETCS PAaBHOW HOMHMHAJIBHOM, JJIST OJMHOYHBIX
OIl MOBTOPHO-KPAaTKOBPEMEHHOTO pPEXHMMa - PAaBHOH HOMHHAJIBHOW, MPHUBEICHHOW K UIUTEIEHOMY
pexuMy.

2.11. Koadpurment pacuernold MouiHocTH K), - OTHOILIEHUE PACUETHOW aKTUBHOM MOIIHOCTH P, K
3HaueHuto K, P, rpynmst D11

K,=P,/K,P,
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Koa¢p¢puuuenr pacyeTHOH MOIIHOCTH 3aBUCUT OT 3((EKTHBHOrO 4YHCIa 3JIEKTPONPHEMHHUKOB,
Cpe/HEB3BEIICHHOT0 KO3 (UIIMEHTa UCTIONBb30BaHMS, @ TAKIKE OT IIOCTOSIHHOW BPEMEHHU HarpeBa CeTH,
JUISl KOTOPOH PacCUUTHIBAIOTCS AIIEKTPHUYECKUE HATPY3KH.

Hacrosimiumu Yka3aHUsIMU MIPUHATHI CIICAYIOIINE TIOCTOsSHHBIC BpeMeHH Harpesa /1/:

T, = 10 muH - ans cereit HanpsbkenueM 1o 1 kB, nuTaromux pacrpenenuTenbHble ITHHOIPOBOIH,
MYHKTBI, COOPKH, IUTHI. 3HaueHust K, IUISl 9THX CeTel PUHUMAIOTCS TI0 Tabut. 1 Witd HoMorpamme (CM.
PHCYHOK);

T, = 2,5 9 - 111 MarucTpanbHBIX IMHOIIPOBOAOB U LEXOBBIX TpaHCHOPMATOpOB. 3HaueHUs K, IIis
9THX CeTel MPUHUMAIOTCS 110 Tab. 2,

T, > 30 muH - s kabeneil HanpspkeHHEeM 6 KB u BBITIE, MATAOIINX LIEXOBBIE TPAHC(HOPMATOPHBIS
MOJCTAHLIMM M PAaCIpEleNUTENbHbBIE yCTpoiicTBa. PacueTHas MOIIHOCTb Ul 3THUX 3JIEMEHTOB
ompenensercs npu K, = 1.

2.12. Koadpduuuent cnpoca rpynnsl OI1 K, - OTHOLIEHHE pacyeTHOW AaKTUBHOH MOIIHOCTH K
HOMHHAJIBHON MOIITHOCTH TPYIIIBI

K.=P,IP,

2.13. Koapduument oqaoBpemeHHOCTH K|, - OTHOILIEHNE pacyeTHON MOIIHOCTH Ha mmuHax 6 - 10

KB Kk cyMMe pacdueTHBIX MOIITHOCTEH MOTpeOUTeNei, MOIKITF0OYeHHBIX K mrHam 6 - 10 kB PI1, T'TIIT
K,=P,;s /%P,

2.14. PacueTHasi akTUBHAsI MOIIHOCTD I1€Xa, MPEATIPUATHS B LIEJIOM, BBIpaXKCHHAsl 4epe3 yAeIbHbIe

MOKa3aTel ! AJIEKTPONOTPEOICHNS, paBHA
P,=W,,MIT,; P,=P,F,

rne W), - yoenpHBIH pacXop 3JEKTPO’HEPTMH Ha €AWHMILy NPOAYKIHH, M - TONOBOW BBITYCK
TPOAYKIMK B HATYPATLHOM BBIDKEHHH, P,y - y/IeIbHAs IIOTHOCTh MAKCHMAITBHOI HArpy3ku Ha 1 M
TUTOIIAIH LIeXa, IPEAIPUITHS.

2.15. 'ontoBoi pacxo[ HIIEKTPOIHEPIHU ONPEAENIACTCS 10 BHIPAKESHHAM:

Wa.=P, T, Ky W,.=Qy T, Koy

rne T, (7,,) - TOAOBOE HYHCIO YacOB HCIOJIb30BAHHS MaKCHMyMa aKTHBHON (pEakTHBHON)
MOIIIHOCTH;

P, Q, - pacuerHble Harpy3ku; K, - KO3(QQUIHEHT OJHOBPEMEHHOCTH 1O Tabin. 3 mpu ducie
npucoeuHeHu oonee 25.

3. Moc1enoBaTEILHOCTD PacyeTa JIEKTPUUECKHX HATPY30K

3.1. Pacuer Boimonnsiercs 1o hopme ©636-92 (Tadu. 4).

3.2. Pacuer snekrpuueckux Harpy3ok Ol HampsbkenneM 10 1 kB mpou3BoauTes A KXAOTO y3ia
nuTaHus (paclupeaenuTe IbHOr0 MyHKTa, mKada, COOPKH, PacIpeAeTUTeIbHOrO HHONIPOBOAA, IIHTA
CTaHIMH YUpaBJICHHs, TPOJUIEs, MarucTpajbHOrO HIMHOIPOBOJA, LEXOBOH TpaHchOopMaTOpHOU
MOJICTAHIIMK), @ TAKXKE TI0 [EXY, KOPIYCY B [ETOM.

3.2.1 Ucxonubie aanHble s pacyera (rpadsr 1-6) 3amonmHSIOTCS HA OCHOBAHHU MOJYYCHHBIX OT
TEXHOJIOTOB, CAaHTEXHHKOB W JIp. CICNHAINCTOB  TaONWI-33JaHUii Ha  IPOEKTUPOBaHHE
NeKTpoTeXHH4YecKoil 4actu (rpadsl 1-4) u cornacHo crnpaBovHbIM Matepuanam (rpader 5, 6), B
KOTOPBIX IpPUBENEHbI 3HAa4YeHUs KO3(PQUIMEHTOB HCHONB30BaHUS M PEAKTUBHOM MOIIHOCTH JUIS
MHIUBHAYaTbHBIX OIL.

[Ipu stom:

3.2.1.1. Bee OII rpynmupyroTcst o XapakTepHBIM KaTeTOpHsIM ¢ oMHaKOBbIMU K, 1 tgp. B xaxmoi
CTpoKe yKkasbiBaroTcs JI1 oqrmHAKOBOW MOIITHOCTH.

3.2.1.2. Pe3epBHBIE 3JIEKTPOIPUEMHUKH, PEMOHTHBIE CBApOYHBIE TpaHC(HOPMATOPHI U JAPYTHE
PEMOHTHBIE 3JIEKTPONIPUEMHUKH, a TaKKe O3IEKTPONPHEMHHKH, pPaboTaromue KpaTKOBPEMEHHO
(mo>xapHBIE HACOCHI, 3aABI)KKH, BEHTHJIM W T. I.), NPU IMOJACYECTS PACUYCTHOW MOIIHOCTH HE
YUUTBHIBAIOTCS (32 KCKIIOYEHHEM CIydYaeB, KOTJa MOIIHOCTH TIOXKAPHBIX HACOCOB U IPYTHX
npoTuBoaBapuiHbIx DI ompeaensoT BHIOOP 3JIEMEHTOB CeTH 3eKTpocHabxeHus). B rpadax 2 u 4
YKa3bIBAIOTCS JIAaHHBIE TOJIBKO padouunx OII.

3.2.1.3. B cayuasx, korzaa N, OnpeesseTcs Mo ynpoueHHOMY BeipaxeHuto (cM. 1. 3.2.5.2), Bce DI1
TPYNIHUPYIOTCS IIOCTPOYHO 10 XapaKTEPHBIM KaTeropusM HezaBHUcuMo oT moimrHoctu OII, a B rpade 3
YKa3bIBAIOTCSl MaKCUMallbHasi 1 MUHUMasIbHast MotnHoCTH D11 naHHON XapakTepHOW IPyIIIBL.

3.2.1.4. JInd MHOTOIBUTATENbHBIX NPUBOJIOB YYHTHIBAIOTCS BCE OIHOBPEMEHHO paboTaromiie
JJIEKTPOJBUTaTeIN JAHHOTO MpuBOJa. Eciu B umcie 3THX IBHTaTeliel MMEIOTCS OJXHOBPEMEHHO
BKJIFOYaeMble (C HACHTUYHBIM PEKHUMOM pPabOTBI), TO OHH YUYHTHIBAIOTCS B pacuere Kak omuH OIl
HOMHHAJIBHOH MOIIHOCTBIO, PABHOW CyMME HOMHMHAJIBHBIX MOIIHOCTEH OJHOBPEMEHHO PabOTaIOIINX
JIBUTATEJIEH.
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3.2.15. [lns onekrpoxBuratenseld ¢ IOBTOPHO-KPaTKOBPEMEHHBIM PEKUMOM pPabOThl  UX
HOMHHAJIbHAsI MOIIIHOCTh HE ITPUBOIUTCS K JuuTenbHoMy pesxkumy (I1B = 100%).

3.2.1.6. I1pu Brumtouennn oguodasznoro Il Ha da3HOE HaNpsHKEHNE OH YUUTHIBaeTCs B rpade 2 Kak
9KBUBAJICHTHBIN Tpex(azublii D11 HOMHHAIBHOM MOIIHOCTHIO

Pu= SPH.O; Q.= 3qH.m

TH€ Py.os Qo - AKTUBHAS U pEAKTHBHAS MOITHOCTH oHO(azHOTO DII.

I[Mpu BxmoueHun oxpHodasHoro OIl Ha nuHEWHOE HaNpsHKEHHE OH YYHUTBHIBaeTCI Kak
3KBUBAJICHTHBIA DI1 HOMUHAIBEHOI MOIITHOCTBIO

Pu=3p,.510, =30,

3.2.1.7. Tlpm wnammuum rpynnbsl oxHodasueix OIl, kotopbie pacnpeneneHsl 1o (azam ¢
HEpaBHOMEPHOCTHIO He Bhile 15% mno oTHomeHnio Kk oOmiell MouHOCTH Tpex(dazHbIX U 01HO(pa3HBIX
OI1 B rpynie, OHU MOTYT OBITH ITPEACTABIEHBI B pacyeTe KaK SKBUBaJICHTHas rpymnna tpexdasubix D11
C TOM e CyMMapHOH HOMHUHAIbHON MOILHOCTBIO.

B ciyuae mpeBbllIeHNs yKa3aHHOW HEPaBHOMEPHOCTH HOMHHAIbHAs MOIIHOCTh 3KBHBAJICHTHOU
rpynnsl - Tpex¢asupix Ol npuHMMaeTcss paBHOH TpPOWHOMY 3HAUEHHMIO MOIIHOCTH Hambolee
3arpy>kKeHHOH (a3bl.

3.2.1.8. Tlpy Hanuuuu B CHOPABOYHBIX MaTepHaliaXx HHTEPBAIBHBIX 3HaUeHH# K, cremyer s
pacuera IpUHUMATh HanboJIbIlee 3HaUeHNe. 3HaYeHus Ky TOKHBI OBITH OTIPEIEIICHbI U3 YCIOBHUS, YTO
BEPOSATHOCTh MPCBBIMICHUS (HaKTHUECKOW CPEOHEH MOIIHOCTH HAaJ PACYeTHOM I XapaKTepPHOR
kareropuu Ol nomwkHa ObiTh He 60ee 0,05.

3.2.2. B rpadax 7 u 8 cooTBEeTCTBEHHO 3ammchIBatoTcs noctpouHo BemmawnHbl K P, u K,P,tgp. B
HUTOTOBOM CTPOKE OTPEACISAIOTCA CYMMBI STHX BEJTMYNH

2KP, 2KyP,tgo
3.2.3. Omnpenessiercst rpynnoBoi KO3 QUIIMEHT UCTIONB30BaAHUS ISl JAHHOTO y3J1a IIUTaHUS
K, =2ZKP,/ZP,
3nauenue K, 3aHocurcs B rpady 5 UTOroBoi cTpokH.
3.2.4. JIns nocnenyromiero ompeseiacHus N, B rpadge 9 MOCTPOUHO OMPEACISIOTCS I KaxIou

. o 2 .
xapakTepHoit rpynmnbsl Il onuHakoBoit MomHocTd BenuuuHbl NP, u B WUTOrOBOM CTpPOKE - HX

CyMMapHO€ 3HAau€HHEe X np,f . IIpu ompenenenun n, mo ympomeHHod ¢opmyne rpada 9 He
3aI0JIHSETCS.

3.2.5. Ompenensercs 3pHEKTHBHOE YUCIIO ANEKTPOIIPUEMHHIKOB N, CICTYIOIUM 00pa3oM:

3.2.5.1. Kak mpaBuito, N, Uit UTOTOBOH CTPOKH OTPENEISIETCS 10 BEIPAYKCHHIO

n, =(ZP,)? I Tnp?

3.25.2. Tlpu 3HaumrenbHOM umcie OIl (MarucTpajybHBIC NIMHONPOBOABI, IUMHBI LIEXOBBIX
TpaHCc(hOPMATOPHBIX MOACTAHIINIA, B IEJIOM IO I[EXY, KOPITyCY, TPEANPUITHIO) N, MOXKET OMPEACIATHCS
IO YIPOIICHHOM hopMyJie

n,= ZZPH /pH.MaKC

3.2.5.3. HaiineHHoe 1O yKa3aHHBIM BBIPDOKCHUSAM 3HA4YCHUE N, OKPyIJIsAeTCs O OJvKaiiiero
MEHbIIero 1esoro yucia. [Ipu N, < 4 peKoMeHIyeTcs MOIB30BATHCS HOMOIPaMMOii (CM. PUCYHOK).

3.2.6. B 3aBucHMOCTH OT CpeIHEB3BEIICHHOrO Ko3(duinenra ucmoib3oBanus U 3(pdekTuBHOrO
YHcIa IEKTPOIIPUEMHUKOB oIpesensercss corinacHo n. 2.11 nacrosmmx Yka3zaHMH M 3aHOCHUTCS B
rpady 11 xoa¢puumeHT pacyeTHoi Harpy3ku K.

3.2.7. PacueTHasi akTUBHAs] MOLIIHOCTH MOAKIFOYECHHBIX K y3iy nutanus JI1 Hanpsokenuem no 1 kB
(rpada 12) onpenensieTcst M0 BEIPAKEHHUIO

P,=K,2K,P,

B ciyuasx, xorja pacyeTHasi MOIIHOCTb P, OKa)KeTCsi MEHbIIIe HOMUHAIBHOH Hauboiiee MOIIHOTO
NIEKTPONPUEMHHKA, CIICIYET IPHHUMATE P, = Py e

3.2.8. PacuerHas peakTuBHas MOIIHOCTG (rpacda 13) onpenensercs ciemyomum 06pasoMm:

3.2.8.1. [l nuraronux cereil HanpspkerneM a0 1 kB B 3aBucuMocTH OT N,:

mpu N, < 10 Q,=113K,P,tgop
mpu n, > 10 Q, =XK, P,tgo

3.2.8.2. Jlinst MarucTpajbHBIX IIMHOMPOBOJOB M HAa INHHAX IIEXOBBIX TPaHC(HOPMATOPHBIX
HNOACTAHLMM, a TaKKe INPU ONPEAENCHHH PEaKTUBHOW MOLIHOCTH B IEJIOM IO LeXy, KOpIycy,
OPEINPHATHIO

Q, =K, ZK, P, 19¢ = P, 19¢

3.2.9. K pacueTHOIl aKTHBHOM M pEaKTHBHOH MoIIHOCTH cuioBbix Ol Hanpsokenuem g0 1 kB
JIOJDKHBI OBITh IPU HEOOXOJMMOCTH J00aBIIEHBI OCBETHTENbHbIE HArpy3Kku P,, u Q,,.

3.2.10. 3HaueHre TOKOBOW pacyeTHOH Harpy3KH, 10 KOTOpOW BBIOMpPAETCs CEeYEeHHE JIMHUU M0



Komnanua JNlabu www.labi.ru

JIOILyCTUMOMY HarpeBy, OIPEACIISETCS 110 BBIPAKEHUIO
Ip = Sp /\/7&]11 (rpada 15),

riae Sp =4/ sz +Q,2) - MoJIHAs pacyeTHas MOIIHOCTb, KB-A, (rpada 14).

3.3 Pacuer snektpmueckux Harpy3ok OIl Hampspbkenuem Bbime 1 kB mpomsBommTcss B IeNIOM
AHAJIOTHYHO pacyeTy, MPUBEJCHHOMY B II. 3.2, C YIETOM CIIEAYIOMINX OCOOCHHOCTEH:

3.3.1. [Ipu moxy4eHUN OT TEXHOJOrOB KOI(D(DUIIMEHTOB, XapaKTEPU3YIOUINX pPEabHYIO0 3arpy3Ky
3JeKTpoABHUraTeNei, B rpady 5 3anocutcs BMecto K, 3HaueHue K, B rpady 7 - 3Hauenue K,P,.

3.3.2. PacuerHast Harpy3ka [E€XOBBIX TPAHC(OPMATOPHBIX MOACTAHIMHHA (C YIETOM OCBETHUTENBHOM
HArpy3KH U MoTeph B Tpanchopmaropax (cm. 1. 3.4) 3anocurcst B rpadel 7 u 8.

3.3.3. Ompepensiercs uucno npucoeauuenuii 6 - 10 kB Ha c6opubix mmuax PII, TTII (rpada 2
UTOTOBOH CTpoKH). PesepBrbie DI He yUUTHIBAIOTCS.

3.3.4. DpdexruBnoe yncno I n, ve onpenensiercs u rpadsr 9 u 10 He 3aMOTHSAIOTCS.

3.3.5. B 3aBHCHMOCTH OT 4YHMCJa MPHCOSTUHEHUIH U IPYHIOBOro KO3()(GHLIUEHTa HCIOIb30BaHUS
XK,P,JEP,, 3aHecenHoro B rpady 5 wuTOroBOW CTpOKH, TO Tabm. 3 ompemensercs 3HAYCHHE
ko3 duimenta onHoBpeMeHHOCTH K,. 3HaueHue K, 3aHocutcs B rpady 11 (mpu stom K, =1, cm. m.
2.11).

3.3.6. Pacuernas motmHOCTS (rpadst 12 - 14) onpenensieTcs M0 BEIPaKEHUSAM

P,=K,2K, P,
Q, = K, ZK,P, 19¢ = P, tgo;

2 2
S, =PE+Q3

3.4. Pe3ynbTHpYIOIIUIA pacueT Harpy3oK JUisi KaIoW TpaHC(OPMATOPHOI MOACTaHLMH M BBIOOP
MOIIIHOCTH TpaHC(OPMATOPOB PEKOMEHAYETCs BBITONHATH 110 popme ©202-90.

Pe3ynbpTHpyrommas Harpy3ka Ha CTOPOHE BBICOKOI'O HANPSKEHMS OIPENENseTcs C y4eTOM CPEACTB
KPM u nnoTepb MOIIHOCTH B TpaHC(HOpMATOpax.

Tabmuna 1. 3nadeHuss KOd(QQPUIMEHTOB pacuyeTHOM Harpy3ku K, JUId THTAOMKX ceTed
HanpspxerneM g0 1000 B

n, Koadpdumment ncnonn3oBanus K,

0,1 0,15 0,2 0,3 0,4 0,5 0,6 0,7 0,8
1 8,00 5,33 4,00 2,67 2,00 1,60 1,33 1,14 1,0
2 6,22 4,33 3,39 2,45 1,98 1,60 1,33 1,14 1,0
3 4,05 2,89 2,31 1,74 1,45 1,34 1,22 1,14 1,0
4 3,24 2,35 191 1,47 1,25 1,21 1,12 1,06 1,0
5 2,84 2,09 1,72 1,35 1,16 1,16 1,08 1,03 1,0
6 2,64 1,96 1,62 1,28 111 1,13 1,06 1,01 1,0
7 2,49 1,86 1,54 1,23 1,12 1,10 1,04 1,0 1,0
8 2,37 1,78 1,48 1,19 1,10 1,08 1,02 1,0 1,0
9 2,27 1,71 1,43 1,16 1,09 1,07 1,01 1,0 1,0
10 2,18 1,65 1,39 1,13 1,07 1,05 1,0 1,0 1,0
11 2,11 1,61 1,35 11 1,06 1,04 1,0 1,0 1,0
12 2,04 1,56 1,32 1,08 1,05 1,03 1,0 1,0 1,0
13 1,99 1,52 1,29 1,06 1,04 1,01 1,0 1,0 1,0
14 1,94 1,49 1,27 1,05 1,02 1,0 1,0 1,0 1,0
15 1,89 1,46 1,25 1,03 1,0 1,0 1,0 1,0 1,0
16 1,85 1,43 1,23 1,02 1,0 1,0 1,0 1,0 1,0
17 1,81 1,41 121 1,0 1,0 1,0 1,0 1,0 1,0
18 1,78 1,39 1,19 1,0 1,0 1,0 1,0 1,0 1,0
19 1,75 1,36 1,17 1,0 1,0 1,0 1,0 1,0 1,0
20 1,72 1,35 1,16 1,0 1,0 1,0 1,0 1,0 1,0
21 1,69 1,33 1,15 1,0 1,0 1,0 1,0 1,0 1,0
22 1,67 1,31 1,13 1,0 1,0 1,0 1,0 1,0 1,0
23 1,64 1,30 1,12 1,0 1,0 1,0 1,0 1,0 1,0
24 1,62 1,28 111 1,0 1,0 1,0 1,0 1,0 1,0
25 1,6 1,27 11 1,0 1,0 1,0 1,0 1,0 1,0
30 151 1,21 1,05 1,0 1,0 1,0 1,0 1,0 1,0
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35 1,44 1,16 1,0 1,0 1,0 1,0 1,0 1,0 1,0
40 1,4 1,13 1,0 1,0 1,0 1,0 1,0 1,0 1,0
45 1,35 11 1,0 1,0 1,0 1,0 1,0 1,0 1,0
50 13 1,07 1,0 1,0 1,0 1,0 1,0 1,0 1,0
60 1,25 1,03 1,0 1,0 1,0 1,0 1,0 1,0 1,0
70 1,2 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
80 1,16 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
90 1,13 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
100 11 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0

Tabmuna 2. 3nadenuss kodd¢uuueHTOB pacueTHo Harpy3ku K, Ha mmHax HH nexoBbix
TpaHc(opMaToOpOB M ISl MATUCTPAIBHBIX NIMHOIIPOBOIOB HampsbkeHneM 1o 1 kB

n, Koaddrmment ncnonp3oBanus K,
0,1 0,15 0,2 0,3 0,4 0,5 0,6 0,7 u Goiee

1 8,00 5,33 4,00 2,67 2,00 1,60 1,33 1,14
2 5,01 3,44 2,69 1,9 1,52 1,24 1,11 1,0
3 2,94 2,17 1,8 1,42 1,23 1,14 1,08 1,0
4 2,28 1,73 1,46 1,19 1,06 1,04 1,0 0,97
5 1,31 1,12 1,02 1,0 0,98 0,96 0,94 0,93
6-8 1,2 1,0 0,96 0,95 0,94 0,93 0,92 0,91
9-10 11 0,97 0,91 0,9 0,9 0,9 0,9 0,9
10-25 0,8 0,8 0,8 0,85 0,85 0,85 0,9 0,9
25-50 0,75 0,75 0,75 0,75 0,75 0,8 0,85 0,85
Boiee 50 0,65 0,65 0,65 0,7 0,7 0,75 0,8 0,8

Tabnuua 3. 3HadeHwe kodddHLIUEHTa OFHOBpEeMEHHOCTH K, A ONpENeNICHUs pPacyeTHOI
Harpy3ku Ha muHax 6 (10) kB PIT u I'TIIT

CpenHeB3BEIICHHBIN Yucno npucoenunennii 6 (10) kB Ha c6opubix mmnax PIT, TTITT
K03(h(pUIMEHT MCIIOIH30BaAHMS 2-4 5-8 9-25 Bouee 25
K,<0,3 0,9 0,8 0,75 0,7
0,3<K,<0,5 0,95 0,9 0,85 0,8
05<K,<£08 1,0 0,95 0,9 0,85
K,>0,8 1,0 1,0 0,95 0,9
Ta6nuina 4. Pacuer sekTpuueckux Harpy3ok (popma ©636-92)
VcxonHble JaHHbIE Pacuernble Benuuunsl | OddextuBHoe uncino | Koaddunuent
110 3aJJaHUIO TEXHOJIOTOB [0 CIPABOYHBIM JTaHHBIM K.P.| K,P.tgo n pZ DIIT** pacyeTHoi aKkTHBHas, KBT
Haumeno | Konnuectso HomuHanbHas k03 GHULIUEHT |KO3DPHULIUCHT " n,=(P,)=n pi HarpysKu P,=K,K,P,
Banue DI1| OII, mt.* (ycraHoBneHHas) HCIIOJIb30BAHUS | PEaKTUBHOM ’ ! K,
n MOIIHOCTE, KBT* K, MOIIHOCTH
oxnoro DIT | obmas COs @
Pu Pu:npu g
1 2 3 4 5 6 7 8 9 10 11 12

* PesepsHbie OII, a taxke DI, paboTaroliye KpaTKOBPEMEHHO, B paCUeTe HE YUHTHIBAIOTCSL.
** Tlpu pacuere SIEKTPUYECKHX HArpy30K ISl MAarvCTPalbHBIX LIMHONPOBOJOB, Ha IIHHAX LEXOBBIX TPaHC(HOPMATOPHBIX
MOJICTAHIIMH, B LIEJIOM II0 LIEXY, KOPIYCY, MPEANPHUITHIO:
JIOIYCKAETCs OMPEIENSTh N, 0 BEIPAKESHHIO
n,= ZZPH/pH.MaKC
pacHeTHasi peaKTUBHASI MOILIIHOCTD IIPHHUMAETCSI PABHOM

Qp = K,K.P,199=P, tg¢
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Kpussie ko3 durrierTa pacueTHIX HAarpy30K K), 1T pa3IigHBIX KOA(PPHUIUEHTOB UCTIOIE30BAHUS
K, B 3aBECHMOCTH OT N, (1S TOCTOSHHOM BpeMeHnu Harpesa T, = 10 MuH)

Tabauma 5. ®opma ®202-90

HanmeHnoBanue

cos
tge

Pacuetnas Harp

3Ka

KBT

KBap

kB-A

KomnnuecTBo u
MOII[HOCTb
TpancHopMaToOpoB,
mT.-KB-A
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