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[MIPOEKTUPOBAHME DJIEKTPOYCTAHOBOK
PYKOBOIALIMI TEXHUYECKWIT MATEPUAJT
YKA3AHMS IO PACYETY JJEKTPHYECKHX HATPY30K

PTM 36.18.32.4-92

Brenen B3ameH "YkazaHul MO pacdeTy dJIeKTpruueckux Harpy3ok", mmdp M788-1068, 1990 r.
Cpox BBenenue ycranosieH ¢ 01 saBaps 1993 r.

Pazpaboran BHUITU TspxkmpoMAIEKTPONPOESKT: 3aBeAYIONINKA JTabopaTopuel, kana. TexH. Hayk b. JI. )KoxoB; riaBHbII
nmxenep npoekra JI. b. Toarensd.

VYrBepaxeH rnaBHeiM nuHxeHepoM BHUIIH TsaxnpomanektponpoekT A. I'. CMUPHOBBIM.

O PACYETE 3JIEKTPHYECKUX HAI'PY30K
(texunveckuii mupkyasap BHUIIN TsxnpomMineKTponpoexT
Ne 359-92 ot 30 uroaist 1992 r.)

TexamueckuM rupkysipom BHUTIU TsoxrpomanektponpoekT Ne 358-90 ot 1 aBrycrta 1990 1. ¢ 1 okts6ps 1990 . Ob1m
BBEJICHBI B MOPSIKE OTBITHO-TTPOMBIIIJICHHOTO BHEAPEHUS "YKa3aHUs 10 pacdeTy dJISKTPpUIeCKuX Harpy3ok", mmdp M788-
1068 (manee VYkazanws). 3a Tporienmniee BpeMs OT TOAPA3NEICHHA WHCTHTYTa TsDKIPOMDIICKTPONPOCKT H
AIEKTPOTEXHUIECKUX OTAeN0B TexHojorudeckux [ MIITPO ObuT mosTydeH psj 3aMevYannii K YKa3zaHUsAM. AHAITU3 MTOJTYIeHHBIX
3aMeyaHuil, a Takxke pa3padoTKa MPOrpaMMHOro oOecTieueH s sl aBTOMATU3UPOBAHHOTO pacyera JNEKTPUUECKUX HAarpy30K
Ha [I3BM BbIIBHIIM HEOOXOJUMOCTH BHECEHUS Psiia KOPPEKTUB B Ykazanus 1990 r.

OxoHyaTenbHas pepakiys "YKazaHui 1o pacyery aeKkTpuueckux Harpy3ok”" (PTM 36.18.32.4-92) BBoauTcs B aeiicTBue
¢ 1 suBaps 1993 1. K aToMy cpoky pekoMeH 1yeTcst 3aBepILUTh IepepadoTKy OCOOus K pacdyeTy 3JeKTPUYECKUX Harpy3oK.

Texuuueckuit nupkymsp Ne 358-90 ot 1 aBrycra 1990 r. cuuTars yTpaTUBIIUM CHUITY.

I'maBuerit nmkenep BHUIIN TsoxnpomanekTponpoekT A. I'. CmMupHOB

B Vkazanusa mo pacuery OSJEKTpHUYECKMX Harpy3ok, BBeleHHbIe B jeiictBue B 1990 r. B mMOpsIKE OIBITHO-
MIPOMBIIIJICHHOTO BHEIPEHHWS, BHECEH P KOPPEKTHB, BBI3BAHHBIX HTOTAMH TPEXJIETHETO IIPUMEHEHHS YKa3aHWH B
MPOEKTHOM MPAKTHKE.

OCHOBHBIE U3 HUX CJIEAYIOUIHE:

1. DddexruBHOE UKCIO IMEKTpONIPHEeMHUKOB (1) N, peKOMEHAYETCS ONPENENIATh O BBIPAKCHHIO

_ 2,9
na_(ZPH) /znpnl
1

rae P, - rpynmnoBasi HOMHHAIbHAS (YCTAHOBIIEHHAST) aKTUBHASI MOIITHOCTB; p,, - HOMUHAJIbHAs (yCTaHOBJICHHAS) MOIITHOCTH
OJTHOTO AIIEKTPOTPUEMHHKA; N - GUCIIO SJIEKTPOIIPUEMHHIKOB.

[Ipu 3HAYNTENEHOM YHUCIE DIEKTPONPHUEMHNAKOB (MaruCTpajIbHBIE ITHHOMPOBOIHI, IIUHBI IIEXOBBIX TPAHC(HOPMATOPHBIX
MOJICTAHLIMH, B LIEJIOM II0 LIEXY, KOPIIyCY, MPEAIPHUATHIO) 3((HEKTUBHOE YNUCIIO IEKTPOIPHEMHHKOB MOXKHO OIPEIEIUTD T10
YIPOILECHHOMY BBIPAXXCHUIO

n,= 22Pu/p/l..wakcy

TI€ Pyyaxe -~ HOMHHAIIBHASI MOIHOCTD HanOosiee MouHoro D11 rpymmsbl.

2. BHeceHbl COOTBETCTBYIOLIME HM3MEHEHHUs B pacueTHbIH (opmyisp (popma ®636-92), KOTOPHIH NPHUHAT €AWHBIM
HE3aBHCUMO OT criocoda onpeneneHus d(p(GEeKTUBHOTO YHCiIa dIEKTPONpUEMHIKOB. B dopmyinsipe npoussenenune K, P, rae
K, - xood¢unueHt wucmosb30BaHUs, IPEACTaBICHO HE KaK CpexHssl Harpys3ka, KakoBOHl OHO He SBIISeTCs, a Kak
MIPOMEXKYTOYHAsl pacueTHas BEJIMYHHA.

3. IlyskT 3.9 Yka3zanwii JOMOJIHEH TpeOOBaHHEM, YTO pacdeTHAs MOIIHOCTH JIOOOW TPYMIBI 3JEKTPOIPHEMHUKOB HE
MOJKET OBITh MEHBIIIE HOMHHAJIHHOW MOIIHOCTH HambOoJiee MOITHOTO AIEKTPOIpPHUEMHHKA Tpymnmbsl. TpeboBaHme BBEIEHO C
LENTBI0 UCKIIIOYHNTD CITydad, KOorAa cedeHne Kabeis Kk mHIuBuayansHOMYy OlIl, BEIOMpaeMoe 1O HOMHHAIBHOW MOITHOCTH,
OKa3bIBACTCSI OOJIBbINE CeUCHHS KaOesl MUTAIOIIEH CeTH.

4. OTKOpPEKTHUPOBAHBI 3HaUCHUST KOA((UIIMEHTOB ogHOBpeMeHHocTH K, (Tabmn. 3) mpuOirmkeHWeM WX K 3HAYCHHSM,
MOJYYEHHBIM NIPU CTATUCTHYECKOH 00paboTKe pe3ysbTaToB obcnenoBanuii /1/. OCHOBaHHEM JUIsi KOPPEKTUPOBKU HOCITYKHII
aHaJ M3 pacdyeTHOro M (PaKTHYECKOro JIICKTponoTpebieHus Ha mumHax 6 - 10 kB pacnpenenurenbHBIX M TIaBHBIX
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MTOHMKAIOINX TIOACTAHIINHA POMBIIIJICHHBIC TIPEATIPHSTHI.

5. CKOppEeKTHPOBAaHO BBIPAYKEHHE MJIS ONPEAETICHHS TOJOBOIO PacxXoja 3JCKTPOIHEPTHH C y4eToM (akTopa, 9To MpHU
OTIPE/ICIICHNH PAcXo/ia AJIEKTPOIHEPTHUH CIIEAYET HCIOIH30BATh HE BEPXHIOI TPAHUILY BO3MOXKHBIX 3HAUCHHH, a HanOojee
BEPOSITHOE 3HAUEHUE MAKCUMaJIbHOW HArpy3KU.

1. O6nacTs NpUMeHeHus

1.1. B Vka3aHusx npuBEJCHA METOIUKA ONPEACICHUS 3JICKTPUUCCKUX HATPY3O0K, SBISIFOIIUXCS MCXOIHBIMH JTaHHBIMU
IUTS IPOCKTHUPOBAHUS CHCTEM AJICKTPOCHA0KEHHUS TTOTPEOUTENIEH 3JCKTPOIHEPTHH BCEX OTPACIICH HAPOIHOTO XO3SHUCTBA.

1.2. VKaszaHnus 3aMeHSIOT IEHUCTBYIOLIME "YKa3aHHSA IO pPacyeTy 3JIEKTPUYECKUX Harpy3ok" (mmpp M788-1068),
BBeleHHBIE B 1990 T. B OIBITHO-TIPOMBINIUIEHHOE BHEAPEHHE Ha CPOK 3 roma W omyOiwkoBaHHBIE B "MHCTPYKTHBHBIX
YKa3aHHX 10 MPOSKTHUPOBAHUIO DJIEKTPOTEXHUUECKHUX MPOMBIIUICHHBIX yCTaHOBOK", 1990 1., Ne 4, ¢c. 3 - 7.

1.3. VYkazanusi He pACHpPOCTPAHSIOTCS HA OMNpPEACICHHE JJIEKTPUYECKUX HArpy30K 3JIEKTPOIPHEMHHKOB C
pe3KornepeMeHHbIM rpadUKOM HArpy3kd (3JEKTPONPHBOAOB MPOKATHBIX CTAHOB, JYTOBBIX JIIEKTPOIEUeH, KOHTAKTHOM
ANIEKTPOCBAPKU M T. II.), MPOMBIIUICHHOTO 3JIEKTPUYECKOr0 TPAHCIOPTA, JKWIIBIX M OOLIECTBEHHBIX 3/aHHUH, a TaKKe
ANIEKTPONPUEMHHUKOB, C U3BECTHBIM Ipa(KOM HArPy3KH.

1.4. OtpacieBbie IPOCKTHBIC HHCTUTYTHI MOT'YT COCTaBJISITh UH(POPMAIMOHHO-CIIPABOYHBIC MATEPUANBI C YTOYHEHHBIMU
3HAYCHUSAMH PACUYCTHBIX KOA(PPHUIIMCHTOB, MOJIYYCHHBIX B PE3yNIbTaTe UCCICAOBAHHS JJICKTPOIMOTPEOICHUS XapaKTePHBIX
rpymm 311, UcroNib3yeMbIX B OTPACIH, €CIIH 3TH KOI(P(DHUIIMEHTHI TOJIYYCHBI IPH YCIOBHHU, YTO WX (PAKTHUYCCKHE 3HAYCHUS
MOTYT PEBBICUTh pacyeTHBIE C BEpOSATHOCTHIO He Ooiee 0,05.

1.5. JIns mpoBepKH pPe3ylbTaTOB PACUCTOB 0 HACTOSIIMM YKAa3aHUSAM U OICHKH HArpy3KH B LIEJIOM IO IEXy HIIU
MPEANPUSTHIO MOXKHO HCIIOJIb30BaTh MOKA3aTEI M 3JIEKTPONOTPEOICHHS Ha €ANHHILY NPOYKIUH UK Ha M* TUIOLIA/IH LeXa.

2. Onpeuenemm H 0003HAYeHHUS] OCHOBHBIX BeJIHYHH

2.1. Jlns mpencTtaBlieHUs JJIEKTPUYECKUX BEIUYMH W KOIPQPUIIMEHTOB, XapaKTEPH3YIOIMUX dSJIEKTPOIOTpedIeHuE,
MPUHATA CICIYyIOIas CcHCTeMa O003HAUCHMIA: MOKA3aTelIH JJICKTPONOTpeONeHus] WHAMBHIYadbHbIX Ol o0o3HavaroTCs
CTpOYHBIMU OyKBamH, a rpymn D11 mponucHpIMU OyKBAMU JATUHCKOTO WM TPEYECKOT0 aipaBUTa.

2.2. HomunaneHas (ycTaHOBJICHHAs) MOIIHOCTH 0HOTO JI1 - MOIIHOCTE, 0003HAYEHHAsI HA 3aBOJCKON TaOJNUYKE WA B
ero macmnopre. IIpUMEHHTENBHO K arperaTy ¢ MHOTOJBUTATCIBHBIM MPHBOJOM IOJI HOMHHAIBHOW MOIIHOCTBIO
MOJIPAa3yMEBAIOT HAUOOIBIIYIO0 CYMMY HOMHUHAIBHBIX MOITHOCTEH OJJHOBPEMEHHO Pa0OTAIOIINX JBUTATCIICH.

2.3. rpynmnoBas HOMHHAJIbHAs (YCTAHOBJICHHAsS) aKTMBHAS MOIIHOCTh - CyMMa HOMHHAJBHBIX aKTUBHBIX MOIIHOCTEU
rpynmst D11

n
PI! = %pﬂ

re N - YUCI0 AIEKTPONPUEMHHUKOB.

2.4. HoMuHanmbHasi peakTUBHAass MOUIHOCTH ojHoro OIl (, - peakTHBHAs MOIIHOCTb, MOTpeOiseMas M3 CETH MU
OTJaBacMasi B CETh [IPH HOMHUHAILHOW aKTUBHOW MOIIHOCTH U HOMUHAJIBHOM HAIIPSDKCHUH, @ ISl CAHXPOHHBIX JIBUTATEICH -
IIpU HOMUHAJILHOM TOKE BO30YKICHUS.

2.5. I'pynmnoBasi HOMHHAJIbHAsI PEAKTHBHAS MOIIHOCTH - alreOpandyeckas CyMMa HOMUHAIBHBIX PEAKTUBHBIX MOIIHOCTEH
BXOZSIIUX B Tpymmy OI1

n n
QH =%qﬂ =§pﬂtg(\0

rze tg¢p - macnopTHOE WM CIIPABOYHOE 3HAUYEHHE KOI(PHUIHNCHTa PEaKTHBHOW MOIIHOCTH.
2.6. I'pynnoBasi cpefHsis aKTHBHAas MOIIHOCTb 3a MEPUOJ BpeMeHU I ompeaesseTcs Kak 4acTHOE OT JENCHHs pacxona
axtuBHOW W, nnu peaktuBHoi W, 3Hepruu Beex BXxosux B rpyniy J11 Ha JUIMTENbHOCTD NIeproaa:
P.=W,IT; Q. = W,/T.
Cpenusss akTHBHAas (WIM DPEAKTHBHAs) MOILIHOCTb TIPYIIBI pPaBHA CYMME CpEIHHMX AaKTUBHBIX (MJIM PEaKTUBHBIX)
MolIHOCcTeH BXxoasaux B rpymniry O11 (kpoMme pe3epBHBIX):

n n
Pc :ch;Qc =20
1 1

HeobxonuMo uMeTh B BHIY, YTO B JNANbHEHIIEM B YKa3aHHSX IMOJ TEPMHHOM '"CpEeIHsSS aKTUBHAs (WM PCaKTHBHAS)
MOIITHOCTH" UMEETCsl B BHIy HauOOJbIlIee BO3MOKHOE 3HAUCHUE CPEIHCH aKTUBHOU (PCaKTHBHOI) MOLIHOCTH 3a Haubojee
3arpyKEHHYI0 CMEHY MpOAOJKHUTENbHOCTBIO T = T,,. T,, - IPOJOIKHUTEIBHOCTh CMEHBI), T. €. 32 CMEHY C HAaMOOJBIINM
notpebienueM sHeprud rpynnoi D11, exoM Wik NpeAnpUsITAEM B LIEIOM.

2.7. KoadduimeHT UCHONB30BaHUS OTACIBHOTO 3NeKTponpueMHuka K, wmu rpymmel DIl K, - oTHoLIeHHE cpemHeil
aKTUBHOU MoInHOCTH otaensHoro OII p, wnu rpymmer 311 P. 3a Hambolee 3arpyKCHHYIO CMCHY K €€ HOMHHAIBHOMY
3HAYCHHIO:

ko =pcp. K,=PIP,
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B cmpaBouHBIX Marepmanax, COAEp)KAIIUX pacdeTHbe KOI(D(UIMEHTH I OMPEACICHUS AIIEKTPUIECKUX HAarpy30K
MIPOMBINIIEHHBIX TPEANPHUATAN, HapuMep B /2/, 3Ha4eHUS KOA(P(PUITMEHTOB HCIIOIB30BAHMS MPUBEIEHBI 110 XapaKTePHBIM
(omaoponueiM) Kateropusm JI1. K ogHo# XapakTepHO# kaTeropuu oTHocaTcs D11, nMerone oTMHAKOBOE TEXHOJIOTHIECKOE
Ha3HAYEHHUE, a TAKKE OJUHAKOBBIC BEPXHUE IPAHUIIBI BO3MOXKHBIX 3HaueHHUN K, U KO3 PHUIMEHTOB PEaKTUBHON MOIIHOCTH
tgep. Hampumep, cBepmuibHBIE CTAaHKH OTHOCATCS K XapaKTepHOW KAaTETOpPHH ''METaJUIOPEXYyIIHEe CTaHKH', KOTOpas
MpENCTaBlIcHa B CIIPABOYHBIX MaTephaiax pacdeTHeiMH Koddduumuentamu k, = 0,14 u tge = 2,3. D10 O3HAUaeT, 4TO
aKTUBHAS M PCaKTHUBHAs CpeIHssA (32 MAKCHMAJbHO 3arpyKCHHYIO CMCHY) MOIIHOCTh JHOOOTO CTaHKAa, OTHOCAIIETOCS K
YKa3aHHOW KaTerOpUH MOKET OBITh BHIIIC p. = p, K, 11 (¢ = p,, K, 109 ¢ BeposiTHOCTBIO TipeBbimeHus He Goee 0,05.

2.8. Jlnsa rpynnsl, coctosiieii u3 DI pasnuuHbIx karteropuil (T. €. ¢ pa3HbIMH K,), cpeaHEeB3BeIICHHBIH KO3 bHIHEHT
UCIIONIb30BaHMS OlIpeAeiseTcs o popmysie

n n
Ky :Zkupnlzpnv
1 1

rze N - 9IciIo XapaKTepHbIX Kateropuit D11, BXOAAINX B TaHHYIO TPYIITY.

IIpu ompenenennu K, TPYHIIBI 3IEKTPONPHEMHHUKOB KaK CPEJHEB3BEIICHHOTO CIIPABOYHOTO 3HAYCHHS XapaKTEPHBIX
kateropuii npousBenaenue K, P, He TODKHO paccMaTpUBAThCs KaK CpeHEe 3HAUYCHHE OXKHUIAEMOM Harpy3KH, TaKk KaKk B HEM
HE y4TeH (aKTOp CHIDKSHHSI PacUeTHBIX 3HadeHWH K, MPH YBEIWYCHUH YUCIIA SJICKTPONPHEMHUKOB B TpyIMIe. Y Ka3aHHBIH
(akTOp YYHTHIBaCTCS B HOMOTpamMMe (CM. PUCYHOK) ¥ TaOi. 1 - 3 B COOTBETCTBUM C AHAIUTHYCCKUMH BBIPAKCHHSIMH,
npuBeacHHbIMA B /1/, a B Qopmymsape K, P, HCHONb3yeTcss KaK IPOMEXKYTOYHAS PACUCTHAs BEIMYMHA, MMO3BOJISIOIIAS
COXPaHUTh TPATUIIMOHHBIA AJITOPUTM pacyeTa.

2.9. DddexkTuBHOE YUCIO DIEKTPONPHUEMHHKOB N, - O3TO TakOe 4YHCIO OJHOPOAHBIX IO PEXKUMY pPabOTHI
ANEKTPONPUEMHHUKOB OJIMHAKOBON MOITHOCTH, KOTOPOE 00YCIOBIMBACT TC K€ 3HAYCHUS PACUCTHOW HArPY3KH, YTO W TPYIINa
PA3IMYHBIX 10 MOIIHOCTH JIEKTPONPHEMHNKOB. BemmauHy N, peKOMEHAyeTCs OMPEaeIATh 10 CIESIYIOMEMY BEIPaKESHHIO:

n, = (2P,)*/ =n p}
Bennauna N, MOKET ONpeaessaThCS TaKkKe MO YIPOIICHHOMY BhIpakeHuo (cM. 1. 3.2.5.2)
n, = ZEPH /pH.MaKC'

Ecmm malineHHOE MO YHPOIIEHHOMY BBIP@XXEHHIO YHCIO N, OKakeTcs Ooubiie N, TO ciexyeT mpuHAMATh N, = N. Ecmm
Prsaxe | Prswun < 35 TIE Py yun - HOMHHAIIBHASL MOIIHOCTH HauMeHee MoHOro DI rpymmbl, TakKe MpUHUMAETCS N, = N.

2.10. Pacuernast axTuBHas P, n peaktuBHas Q, MOIIHOCTH - 3TO MOILIHOCTH, COOTBETCTBYIOLIAs TaKOH HEM3MEHHOMN
TOKOBOH Harpyske |, KoTopas SKBHBaJeHTHa (DaKTHYECKON HM3MEHSIONIeiicS BO BPEMEHM Harpys3Ke II0 HamOOIbIIEMy
BO3MOKHOMY TEIUIOBOMY BO3JICHCTBHIO HA JIEMEHT CHCTEMBI JJICKTPOCHA0KEHUSI. BeposITHOCT MpEBbIIICHIUS (PaKTHISCKOM
HArpy3Ku Haj pacueTHod He Oonee 0,05 Ha WHTEpBale OCPETHCHUS, JIMTEIBHOCTH KOTOPOTO IMPHUHITA PABHOM Tpem
MTOCTOSIHHBIM BPEMCHH HarpeBa 3JEMEHTa CHUCTEMBbI 3JeKTpocHaOxeHus 37, 4epe3 KOTOPBIN MepemaeTcss TOK Harpy3Kd
(xabens, mpoBoia, MIMHONPOBO/A, TpaHc(opMaropa u T. 11.).

Jnst onmuouneix OIl pacueTHas MOIIHOCTb MPUHHUMAETCS PAaBHOW HOMHUHANIBHOM, Uisi OOUHOYHBIX DIl MOBTOpHO-
KPaTKOBPEMEHHOTO PEXKHMA - PAaBHON HOMHHAJIBHOM, PUBEIACHHON K JUTUTCILHOMY PEXKUMY.

2.11. Koaddumment pacderHoit mMomHOCTH K, - OTHOIIEHHE PACUETHOM aKTUBHON MomHocTH P, K 3HaueHuio K,P,
rpynmst D11

K,=P,IK,P,

Koadhdunpment pacueTHO MOITHOCTH 3aBUCUT OT 3(PPEKTHBHOTO YHCNA DIJICKTPONPUEMHHKOB, CpPEIHEB3BEIICHHOTO
Kod(QpHUIMEHTa HCHONB30BAaHUSA, a TaKke OT IOCTOSHHOW BPEMEHH HarpeBa CeTH, Ui KOTOPOIl pacCUUTHIBAIOTCA
JJIEKTPUYECKUE HATPY3KHU.

Hacrosimumu Yka3aHUsSMU NPUHSTHI CIIEAYIONINE TOCTOSTHHBIC BpeMeHH Harpesa /1/:

T, = 10 muH - s cerell HampspkeHneMm a0 1 kB, muraromumx pacrpenenauTeNbHbIe IHHOIPOBObI, MYHKTbI, COOPKH,
muTHL. 3HaueHus K, 171 9TUX ceTel MpUHUMAaloTcs 1o Tabi. | mim HoMorpamme (CM. pUCYHOK);

T, = 2,5 4 - ui1 MarucTpajbHBIX LIMHOIPOBOAOB M LEXOBBIX TpaHcdopmaropoB. 3HaueHus K, i1 3TUX ceTel
MPUHUMAIOTCS IO Ta0. 2;

T, > 30 MuH - ans kabenei HanpspKeHHEM 6 KB ¥ BbIIIE, THTAIOMIUX [IEXOBBIC TPaHC(OPMATOPHBIC MOJCTAHIUH H
pacrpeaenuTeabHbIe YCTpOoiCcTBa. PacueTHass MOLTHOCTD JUIsl 3TUX JIEMEHTOB ornpezensiercs npu K, = 1.

2.12. Koadpdumument cnpoca rpymnmsl D11 K, - OTHOIIEHHE pacueTHOW aKTHBHONH MOUTHOCTH K HOMHHAIBLHOW MOIIHOCTH
TPYIIIBI

K.=P,IP,

2.13. KoaddurueHt omHOBpeMeHHOCTH K|, - OTHOIIIEHHE PacuyeTHOW MOIIHOCTH Ha muHaX 6 - 10 kB k cymme pacueTHBIX

MOIITHOCTEH MOTpeOuTeNel, MOKII0YeHHBIX K muHaM 6 - 10 kB PIT, T'TITT
K,=P, /%P,

2.14. PacuerHas axkTHBHas MOIIHOCTh Ie€Xa, MPEANPHUATHS B IEJIOM, BBIPAKCHHAS dYepe3 YACIbHBIC IT0Ka3aTeNn

ANEKTPONOTPEOICHUS, paBHA
P,=W,,MIT,; P, = P, F,

rne W, - yaeabpHBIH pacxo]] 3JeKTPOIHEPI U Ha €ANHUILY NPOAYKIMHU; M - TOZOBOH BBITYCK NPOAYKIMH B HATYpaJIbHOM

BBIpAKEHNH; Py, - y/lenbHas MIOTHOCTh MAKCHMAJILHOM HAarpy3ku Ha 1 M” muiommany 1exa, npeanpusaTus.
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2.15. TomoBo# pacxo.1 2JIEKTPOIHEPTUN OTIPEACIISAETCS TI0 BEIPAKEHHSM:
Wa.z = Pp Tw Km W]).z = Qp Tw.p Km
rae T, (T,.,) - TOMOBOE YHCIIO YaCOB MCIIOIb30BAHMS MAKCUMYyMa aKTHBHOM (PEaKTHBHOM) MOIITHOCTH;
P,, Q, - pacueTHbIe Harpy3kH; K, - kK03 PULIMEHT OTHOBPEMEHHOCTH 110 TalJI. 3 MpH Yuciie MpUcoeAMHeHu ooee 25.

3. IlocenoBaTe/IbHOCTh pacdyeTa 3IeKTPHYeCKHX HATPY30K

3.1. Pacuer Bomnosasiercs mo gopme ©636-92 (tabdi. 4).

3.2. Pacuer snexktpuueckux Harpy3ok OII Hampspkenuem no 1 kB mpousBoguTcs Ads KaXJAOro y3da MHTaHUS
(pacpenenuTebHOTO TMyHKTA, Kada, COOPKH, pacpeIeINTeIbHOTO IIHHOMIPOBO/IA, IIIUTA CTAHINH YIIPaBICHU, TPOJUIes,
MaruCTPaIbHOTO IIMHOIPOBOAA, IIEX0BOI TpaHC(HOPMATOPHON MOACTAHITNH), a TAK)XKE MO0 I[eXy, KOPITYCYy B HEIOM.

3.2.1 Hcxomnele maHHble It pacueTa (Tpadsl 1-6) 3amoNHSIOTCS HAa OCHOBAaHWHW IIOJIYYCHHBIX OT TEXHOJIOTOB,
CaHTEXHHWKOB W JIp. CICHUAIMCTOB TaONMWI-3alaHuii Ha TPOEKTHPOBAHHE JJIEKTPOTeXHWYecKoW dacth (Tpadsr 1-4) u
COTJIaCHO CIPaBOYHBIM MarepuanaMm (Tpadsl 5, 6), B KOTOPBIX NPUBEACHBI 3HAYEHUS KOI(PQOUIIUESHTOB HCIIOJIBE30BAHUS U
PEaKTHBHOW MOITHOCTH JJIl MHIUBUAYATBHBIX 11

ITpu sTom:

3.2.1.1. Bee Ol rpynmupyroTes IO XapaKTePHBIM KaTerOpHsiM ¢ OOHHAKOBEIMU K, 11 1. B KaXkmoit cTpoke yKa3bIBalOTCs
DIl ogrHaKOBON MOIIHOCTH.

3.2.1.2. Pe3epBHBIC JJEKTPONPHUEMHUKH, PEMOHTHBIC CBapoOuYHble TpaHC(HOPMATOPBI U JpPYrMe PEMOHTHBIE
ANEKTPONPUEMHHKH, & TAKXKE JCKTPOIPHUEMHUKH, Pa0OTAIOIINE KPATKOBPEMEHHO (TI0KapHBIE HACOCHI, 38]IBUKKH, BCHTHJIH
U T. 1.), IPU MOJICYETS PACYCTHON MOIMHOCTH HE YYHTBHIBAIOTCS (32 MCKIFOUCHHEM CIy4acB, KOTJa MOUTHOCTH IOKapHBIX
HACOCOB M JIPYTrUX MpOTHBOaBapuiHBIX DIl ompemensroT BHIOOP 3JIEMEHTOB CETH 3JIeKTpocHaOxeHus). B rpadax 2 u 4
YKa3bIBAIOTCS JTAHHBIC TOJBKO padounx OII.

3.2.1.3. B cmyuasx, koraa N, ompeeNseTcss Mo YIPOIIeHHOMY BbIpakeHWIo (cM. 1. 3.2.5.2), Bce DIl rpynmupyrorcs
MIOCTPOYHO TI0 XapaKTepHBIM KaTeropmsAM He3aBHUcHMO OT MormHocTH JlI, a B Tpade 3 yka3pIBalOTCS MaKCUMaJbHAs |
MHUHUMAaJIbHast MOITHOCTH D11 maHHOM XapaKTepHOW IPYIIIIBI.

3.2.1.4. 111 MHOTOABUTATENBHBIX MPUBOJIOB YUYHUTHIBAIOTCS BCE OJHOBPEMEHHO PabOTAIOIIHE DICKTPOABUTATEIHN TAHHOTO
npuBoja. Ecim B umcie STHX ABHTaTeed MMEIOTCS OTHOBPEMEHHO BKIIFOYaEMbIE (C HOCHTUYHBIM PEKUMOM PaOOTHI), TO OHH
YUUTHIBAIOTCSI B pacyere Kak onuH DIl HOMHHANIBHOW MONIHOCTBIO, PAaBHOM CyMME HOMHUHAJIBHBIX MOIIHOCTEH
OJTHOBPEMEHHO pabOoTaloIUX JABUTATEIICH.

3.2.1.5. lns snekTpoABHUTraTeicii ¢ MOBTOPHO-KPATKOBPEMEHHBIM DPEXKHMOM pPabOThI MX HOMHUHAIILHAS MOIIHOCTH HE
MPUBOAUTCS K JuiuTenbHOMY pexxumy (IIB = 100%).

3.2.1.6. IIpu Bxirouenun onxHodazHoro DIl Ha (a3HOe HanpsHKEHHE OH YyYMTBIBAeTCsl B rpade 2 Kak SKBUBAJICHTHBIHA
Tpexdazupiii 1T HOMUHATEHON MOIITHOCTHIO

P = 3Puor Qn = 300

TJ€ P.0y U0 - aKTUBHAS U PEAKTHUBHAS MOITHOCTH oHO(azHoro DI1.

[Tpu Brrouernn onHodaznoro DI Ha TUHEHHOE HANPSHKEHHE OH YYUTHIBAETCS KaK SKBUBAICHTHBIH DI HOMUHAILHOM
MOIITHOCTBIO

pH = \/épn‘o; QH = \/§QH.O

3.2.1.7. Ilpu nanmmuuu rpynnsl ogHodasHex D11, koTopsle pacipeneneHsl o Ga3aM ¢ HepaBHOMEPHOCTBIO He BbIe 15%
110 OTHOLICHUIO K 00m1Iel MomHocTH Tpex(asHbix U ogHodaszHbix D11 B rpymnime, oHn MOTYT OBITH NPEJCTaBICHBI B pacyeTe
Kak SKBHBaJICHTHas rpynna tpex¢asubix OI1 ¢ Toil ke cyMMapHOH HOMUHAJIBHOH MOIIHOCTBIO.

B cnydae mpeBbllIeHUs yKa3aHHOM HEpaBHOMEPHOCTH HOMHMHAJIbHAsS MOIIHOCTH SKBHBAJIECHTHOW Ipynmbl TpexdaszHbIx
OIl npuHUMaeTcs: paBHOM TPOWHOMY 3HAYEHUIO MOIITHOCTH HauboJiee 3arpy>KeHHOH (asbl.

3.2.1.8. Ilpy Hanuuuu B CIPABOYHBEIX MaTepHalaX HHTEPBAJbHBIX 3HA4YE€HHM K, ciaeayer Ui pacuera MPHHHMATH
Hauboubliee 3HAYCHHUE. 3HAYCHHS K, TOIDKHBI OBITH ONPEICICHBI M3 YCIOBHS, YTO BEPOSTHOCTh MPEBBILICHHS (aKTHISCKON
CpemHel MOIITHOCTH HaJ pacueTHOU [Tt XxapakTepHoi kareropun D11 nomkHa ObITh He Ooiree 0,05.

3.2.2. B rpadhax 7 u 8 COOTBETCTBEHHO 3amuchIBaroTcsi mocrpouno Benmuusbl K P, u K, P,tge. B urorosoii crpoke
OTIPEIEIISIFOTCS] CyMMBI 3THUX BEIIMIHH

2KP, 2K P,tgo
3.2.3. Onpenensercs TpynmnoBoi K03 GHUITMEHT UCTIONB30BaHUS IS JAHHOTO y3J1a MUTAHUS
K, =ZK,P, /2P,
3nauenue K, 3aHocutcs B rpadyy 5 UTOTOBOH CTPOKH.
3.2.4. JIns mocnenyronero onpeneeHus N, B rpade 9 mocTpodHO ONpPENeNsroTes 1T KaXI0i XxapakrepHou rpymmsl D11

OJMHAKOBOW MOUTHOCTH BEJTUYUHBI npi U B UTOTOBOM CTPOKE - UX CYyMMapHOE 3HAUCHHUE X np,Z, . Ilpu onpenenennn N, 1o

yIpolueHHo! Gopmyie rpada 9 He 3anonHseTCs.
3.2.5. Omnpenensercs 3pPeKkTHBHOE YNCIIO IIEKTPONPUEMHHUKOB N, CIETYIOMNM 00pa3oM:
3.2.5.1. Kak npaBuio, N, 111 UTOTOBOM CTPOKHU OMPEAEIISETCS O BEIPAXKEHUIO
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n,= (ZPH)2 /ans

3.2.5.2. Ilpu 3HaumtenpHOM umcie Il (MarucTpainbHbIE IIHHONMPOBOABI, IMUHBI IEXOBBIX TPaHC(HOPMATOPHBIX

MOJICTAHIUH, B IIEJIOM IO 1[EXY, KOPITYCY, IPSANPHUITHIO) N, MOXKET OMPENCIATHCS 110 YIPOIIECHHOH popmyiie
n, = ZZPU /pHAMaKC

3.2.5.3. HalineHHoe MO yKa3aHHBIM BBIPAXKCHHSM 3HAYCHHUE N, OKPYTILIETCS J0 OJIDKAMIIEro MEHBIIETO LEIOro YUCIa.
[Ipu n, < 4 pexoMeHIyeTCsI TOTB30BATHCSI HOMOTPaAMMOM (CM. PUCYHOK).

3.2.6. B 3aBHUCHMOCTH OT CpCIHEB3BCHICHHOTO KOA(Q(UIMEHTa HWCIONb30BaHUsA U d(dekTuBHOrO yYncna
AJIEKTPONPUEMHHKOB OImpeaessieTcss commacHo m. 2.11 Hacrosmux Ykasanuii u 3aHocutcs B rpady 11 koaddunueHt
pacueTHOl Harpy3ku K,

3.2.7. PacueTHasi aKTMBHas MOLIHOCTb IOJAKJIIOUCHHBIX K y3ny mnuranus OIl nanpspkenwem no 1 kB (rpada 12)
OTIPENICISICTCS 10 BHIPAIKCHHIO

P,=K,XK,P,

B cnywasix, koraa pacueTHasi MOIIHOCTD P, OKa)XeTCsl MEHbIIe HOMUHAJIBHOW HanOoJyiee MOIHOTO JJIEKTPOIPHEMHHUKA,
cnenyeT IPUHUMATh Py, = Py, ke

3.2.8. PacueTHas peakTuBHasI MOITHOCTH (Tpada 13) onpenensercs cieaymmM 00pa3om:

3.2.8.1. [lyng nmuTaronmux ceTei HampspbkenneM J0 1 kB B 3aBucHMOCTH OT N,

npu n, < 10 Q,=113%K, P, tgop
npu n, > 10 Q,=2K, P, tgp

3.2.8.2. ]I MarucTpaigbHBIX NIMHOMPOBOJOB M HA IIWHAX IIEXOBBIX TPaHC(HOPMATOPHBIX IMOACTAHIINN, a TaKXKe TpPH
OTIpE/ICIICHNH PEAaKTHBHOM MOIITHOCTH B IEJIOM II0 LEXY, KOPITYCY, MPEIIPUITHIO

Q,=K, 2K, P,tgop = P, tgop

3.2.9. K pacdeTHO#l aKTHMBHOH M pPEaKTHBHOW MONTHOCTH CHIJIOBBIX OIl HampspkernneM no 1 kB J0KHBI OBITH TipH
HEOOXO0ANMOCTH 100aBIICHbI OCBETHTENIbHBIC HATPY3KH P,, U Q).

3.2.10. 3HaycHUE TOKOBOW PACYETHON HArpy3KH, IO KOTOPOIl BBIOMPACTCS CEYCHHC JIMHUU MO JIOMYCTUMOMY HarpeBy,
OTIPENICISICTCS 10 BHIPAKCHHIO

I, =S,/+/3U, (rpada 15),

rae S, = ,/sz +Q§ - IOJIHAs pacyeTHasl MOIIHOCTb, KB-A, (rpada 14).

3.3 Pacuer anekTpuyeckux Harpy3ok OIl HampspkeHueMm Bbilie | KB MpoW3BOMWTCS B IIEJIOM aHAJOTHYHO pacyery,
MIPUBEACHHOMY B II. 3.2, C YUETOM CIIEIYIONINX 0COOCHHOCTEH:

3.3.1. IIpu mosry4eHUH OT TEXHOJIOTOB KOA(PPHUIIUEHTOB, XapaKTEPU3YIOMINX PeabHYIO 3arpy3Ky dJICKTPOIBUTATENCH, B
rpady 5 3anocutcs BMecTo K, 3Hauenue K, B rpady 7 - 3Hauenue K,P,.

3.3.2. PacueTHas Harpy3ka I€XOBBIX TPaHC(HOPMATOPHBIX MOACTAHIUH (C YI€TOM OCBETHUTEIILHON HArPYy3KH U MOTEPhH B
TpaHcdopmaropax (cM. 1. 3.4) 3aHocurcs B rpadsl 7 u 8.

3.3.3. Ompenensercs uncio npucoenuHeHuit 6 - 10 kB Ha cOopusix mmuax PII, TTIII (rpada 2 nurtoromoit cTpokn).
Pesepsnblie D11 He y4uTBIBaIOTCS.

3.3.4. Dddexrusnoe uncio II1 n, ve onpenensiercs u rpadst 9 n 10 He 3anoNHAIOTCS.

3.3.5. B 3aBHCHMOCTH OT YHMCJIa MPUCOEAUHEHUH K IPYIIIIOBOrO KO3 uIinenTa ucnons3opanus LK, P,/ZP,, 3aHECEHHOTO
B rpady 5 HMTOroBOH CTpPOKHM, 1O Tabj. 3 ompezessiercs: 3HayeHue KoddduiuenTa oxHoBpeMeHHocTH K, 3Hauenue K,
3aHocurcs B rpady 11 (mpu atom K, =1, cm. . 2.11).

3.3.6. Pacuernast MowrHoCTh (rpadsl 12 - 14) onpenessercs Mo BHIPaKCHUIM

P,=K,>%K, P,
Q, = K, ZK,P, 199 = P, 190;

[62 | A2
Sp=4/Py +Qp

3.4. PesynpTHUpylOmUA pacyeT HArpy30K I8 KaKIOW TpaHCHOPMATOPHOW TMMOACTAHIIMM W BBHIOOP MOIIHOCTH
TpaHc(opMaTopoB PEKOMEH IyeTCsl BBIOIHATH 1o hopme D202-90.

Pesynbrupyromas Harpy3ka Ha CTOPOHE BBICOKOTO HampsbKEHHs orpezeisiercss ¢ yderoM cpeacts KPM u noreps
MOIIHOCTH B TpaHC(HOpMaTOpax.

Tabmuna 1. 3Hadenust k03(h(HUIMEHTOB pacueTHOH Harpy3ku K), Ul MUTAIOMMX ceTeil HanpsbkerueM 1o 1000 B

n, Koadpumment ucnonwpzoBanus 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 1,91 1,47 1,25 1,21 1,12 1,06 1,0
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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 1,11 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 1,67 131 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 1,11 1,0 1,0 1,0 1,0 1,0 1,0
25 1,6 1,27 1,1 1,0 1,0 1,0 1,0 1,0 1,0
30 1,51 121 1,05 1,0 1,0 1,0 1,0 1,0 1,0
35 1,44 1,16 1,0 1,0 1,0 1,0 1,0 1,0 1,0
40 14 1,13 1,0 1,0 1,0 1,0 1,0 1,0 1,0
45 1,35 1,1 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

Tabmuma 2. 3HaueHns ko3¢ ¢unneHToB pacueTHoW Harpysku K, Ha mmHax HH mnexoBeix TpanchopMaTopoB U AT
MAarvucTpaibHBIX ITMHOMPOBOOB HaMpsixeHneM 10 1 kB

n, Koa¢ppuuuenr ucnonpzoBanus K,
0,1 0,15 0,2 0,3 0,4 0,5 0,6 0,7 u Goxnee

1 8,00 5,33 4,00 2,67 2,00 1,60 1,33 1,14
2 5,01 3,44 2,69 19 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
Bouee 50 0,65 0,65 0,65 0,7 0,7 0,75 0,8 0,8

Tabmuna 3. 3HaueHne K03 PHULIMEeHTa OTHOBPEMEHHOCTH K, JUIs OTIpeielieHNs] pacueTHOW Harpy3kH Ha muHax 6 (10) kB
PITu I'TIIT

CpeHeB3BelIeHHbIH K03 GHIMEeHT Yucino npucoenuaenuii 6 (10) kB Ha co6opubix munax PIT, T'TITT
HCTONb30BaHUS 2-4 5-8 9-25 boinee 25
K,<0,3 0,9 0,8 0,75 0,7
0,3<K,<05 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
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Tabnuua 4. Pacuer anekTpuueckux Harpy3ok (popma ©636-92)
VcxonHble 1aHHbIE Pacuernble Bennunnbl | DddextrBHOe yncno | Koapduunent PacuerHast MOIIHOCTB PacuerHslit Tok, A
110 33JaHAI0 TEXHOJIOTOB 110 CIPaBOYHBIM JAHHBIM K.P,|K.Ptgo | n pS OIT** pacdeTHO# | akTuBHas, KBT peaKTHBHasL, nomHas, KB-A | | 0=, /(‘/—SUH)
Haumeno | Konnuecto Homunanshast K09hUIUEHT |K0dhPUIHEHT n,=(ZP,)%/=n ps Harpysku P,=K,ZK.P, KkBap** S = W
Banue OI1| OII, mT.* (ycTaHOBIICHHAS) HCIOJIb30BAHMS | PEAKTUBHOM K, Qu=1,1ZK.,P.tgp | P P P
n MOIIHOCTh, KBT* K, MOIITHOCTH mpu n,<10;
oxHoro OIT | obmast cos¢ Qu=ZK,P,tge
Pu P,=np, 0] mpu n,>10
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

* PesepBuble DII, a Taxke DI, paboTaromniie KpaTKOBPEMEHHO, B pacyeTe He yIUTHIBAIOTCS.
** [Ipu pacyeTe NEKTPUUECKUX HATPY30K JUI MaruCTPAJIbHBIX IIMHONPOBO/OB, Ha IIMHAX [IEXOBBIX TPAHC(HOPMATOPHBIX MOACTAHIHH, B LIEJIOM 110 LIEXY, KOPILYCY, IPEIIPUATHIO:

JIOIYCKaeTCsl ONPEAETATH N, 10 BHIPAYKEHHUIO
nl) = ZZPHIPH.MIIKC

pacdeTHasi peakTHBHAsi MOLIHOCTh IPHHUMAETCSI PaBHOI
Qp = KpKuPntg(p:Pp tg(P
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Kpusbie koa¢pumenTa pac4eTHbIX Harpy30k K), [ulsl pa3in4HbIX K03 (HUIIMEHTOB NCIIOIB30BAHMS
K, B 3aBECHUMOCTH OT N, (JUIs TOCTOSIHHOM BpeMeHH Harpesa 7, = 10 MuH)

Tabmuua 5. @opma ©202-90

HaumenoBanme CoS @ PacueTHast Harpy3ka KonuuectBo u
E kBT KBap kB-A MOIIIHOCTb
TpaHCHOPMATOPOB,
mT.-kKB-A
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