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Hopmuposanne TOMIMBHO-HEPTETHUECKHX PECYPCOB M PETyJMPOBAHHE DEKHMOB
astekTponorpebaerns (c6opHUK HHCTpYKuuit). M., Hellpa, 1983, 224 ¢. (MuuncrepcTBo
yroabnoi#l mpomsiuierHocta CCCP).

B c6opuuke nomewienst yreepxieHnnie MunyriaenpomoM CCCP HMuacrpykuuu mo
HODMHDOBAHHIO 3JIEKTPHYECKOH, TENJIOBOH 3HEPTHH, KOTeNbHO-NEYHOTO TOMJIMBA,
a TaxKe YKasaHus O PETYJHPOBAHHUIO PEKHMOB JEKTPONOTpeGIeHHs s Ha NpeAnpus-
THAX YTOJABHOH NPOMBILVIEHHOCTH.

Hucrpyruuu paspaGoraHel B COOTBETCTBHH C YTBePXKACHHBIMH MOCTaHOBJIEHHEM
Tocniana CCCP or 17.12.79 r. «OCHOBHEIMH NOJIOXXEHHSIMU IO HODMHPOBAHHIO XO3AH-
CTBa» H COIVIACOBAHHI € HAYYHO-UCCIEROBATENLCKUM HHCTHTYTOM NJIaHHPOBAHKSA ¥ HOP-
muposanus (HWHITuH) npu Tocunane CCCP.

YkasaHus pa3paGoTaHH € HCHOJb30BaHHEM OCHOBHBIX MOJIOXEHHH JACACTBYIOLIMX
¥ BBOZUMEIX ¢ | sinBapst 1982 r. ZupeKTHBHHX MATEPHANOB H IOKYMEHTOB, PeIJIaMEHTH-
PYIOIMX IIOJb30BaHHE SJEKTPHUUECKOH SHeprHefl M DPEKHMBI 3JeKTponorpeCseHns.
Yxasanus cornacosabl ¢ I'ocanepronaasopom Munsnepro CCCP.

Marepuasnamu c60pHHKA 06513aHbl PYKOBOACTBOBATLCS NPENNPHATHS H OpPranuaa-
tuu Munyraenpova CCCP npn pellleHME BceX BHYTPHOTPAC/JEBBIX H MEXKOTPACJEBHIX
BOIIPOCOB MCIIOJb30BaHHU TOMJIHBHO-9HEPTETHYECKHX PecypCoB.

B sHayuTeJbHOM 4aCTH, He OTHOCSINEHCS K cneluduKe yroJbHOM IPOMBILIIEHHOCTH,
noMelenHeEle B CG0PHHKE MATEPHAME MOTYT OBITh DEKOMEHJOBAHBI K MCIOJb30BAHHIO
BCEMH NTPOMBIUIVIEHHBIMH MPEANDUATHSIMH H OPTaHH3aLHAMH HE3aBHCHMO OT HX BEAOMCT-
BEHHOH MPHHAJJIEKHOCTH.
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BBEIEHHE

B cootseretsun ¢ peinennamu X XVI cveana KIICC oanoft u3 vaubonee akTyanb-
HLIX HapOAHOXO3ANHCTBEHHLIX 3ajad B Hawefl crpane ua 1981—1985 roxw v Ha mepuoj
po 1990 rona sipisieTCsi 3KOHOMHS TOIIHBHO-3HEPTETHYECKHX DECYpCoB.

B nocrauosnennu Llentpansnoro Komurera KIICC n Cosera Mauncrpos CCCP
«O6 OCHOBHBIX HANpPaBJeHHAX K MEPAX IO NOBLINEHHIO IPPEeKTHBHOCTH HCIIONb30BAHHS
TOIINBHO-3HEPTETHUECKHX PECYPCOB B HapoXHOM xo3sifictee B 1981—1985 ropax u Ha
nepuon Ao 1990 roxas, a TakxKe B H3JaHHOM BO HCIIOJIHEHHE YK23aHHOTO HOCTAHOBJIEHHS
npukase Munucrpa yroabHofi npompiutesnoety CCCP ot 11.05.81 r. Ne 231 otmeua-
eTcs, YTO YPOBeHb paboTHl [0 MOBHILIEHHIO 3()HEKTHBHOCTH HCNOJNb30BAHHSA TONJIHBHO-
9HepPreTHYECKHX PECYPCOB B HADOJHOM XO3siiCTBe He B NOJIHOH Mepe OTBeiaeT COBpe-
né%:ggmy 3Tany pasBUTHS SKOHOMHKH CTPaHEI, 3afayaM, nocrasiedHbiM X X VI cnesnom

B ycnoBusx, Koria Bo3pacTaioT 06beMbl NOTpe6leHHs TONJIHBA ¥ S9HEPrHH H PE3KO
YBETHUHBAIOTCS 3aTPaThl, CBA3aHHKIE C HX ROoOLIUel, IPOH3BOACTBOM H TPAHCIOPTHPOBA-
HHeM, TpefyeTca KOpeHHbIM 06pa3oM YAYUIIHTb paboTy M0 NOBLILIEHHIO 3PHEeKTHBHOCTH
HCITOJIb30BAHUS TOMJIHBA, S/E€KTPUUECKON H TENJOBON SHEPTHH.

151 yenenrHoro peleHusl MOCTABJAEHHHEIX 3a/1a4 HEOGXOAUMO HaduY#e KOHKPETHBIX
HOPMATHBHO-METOJHUYECKHX NOKYMEHTOB M YKa3aHHH, OTBEUAIOIMEX COBpEMEHHBIM Tpe-
GoBanusM K obecreynBalOUUX pa3paboTKy M BHeJpeHUE MEPONPHATHA N0 palHOHAJb-
HOMY HCIIOJIb30BAHHIO M 3KOHOMHH TOMJIHBHO-3HEPreTHYeCKHX DecypcoB, B IepBYIO
ouepellb B Hanbo/iee IHEPTOEMKHX OTPACAAX IPOMBIIIIEHHOCTH.

C 3Tofi Heabl0 BO HCMOJHEHHE YKasaHHoro Beile nocraHosiaeHns LK KIICC u
CM CCCP ¥ B cootBercTBHH C «OCHOBHEIMH MOJIOXKEHHSIMH 110 HOPMHDOBAHHIO PacXoia
TOIINBA, TeNJOBOH M SJIEKTPHYECKOR SHEPIHMH B HAPOJHOM XO3AHCTBe», YTBEPMKJEH-
HbIMH nocraHoBaenueM [ocnsiana CCCP ot 17.12.79 r. Ne 199, paspa6GoTaHbsl HOBbie
orpacsieBsie MHCTPYKUHMH 1O HOPMHPOBAHHIO 3JEKTPHYECKON, TEMJIOBOl 3HEPrHH,
KOTeJIbHO-NIEYHOT0 TONINBA, 3 TaKXKe Y Ka3aHHs 110 PeryJHPOBaHHIO PEKUMOB JIEKTpPO-
NOTpe6JIEeHHS HA TPEANPUATHAX YIOJbHON NPOMBILLIEHHOCTH.

Ilomemernnbie B HacrosimeM cOopuuke VIHCTpYKUMH B YKa3aHHSI COIJIaCOBaHH
C 3aHHTePeCOBaHHBIMH OPTaHU3AUUAMU, YTBEPKACHH U BBeJleHH! B leHcTBHeE ¢ | gHBaps
1982 r. npukasoM no MHHUCTEpCTBY yroAbHOA npoMbuliensocT oT 27.11.81 r. Ne 540.

«HCTPYKIMS MO pacHeTy HOPM PACXORA JIEKTPOIHEPTHH B YIOJbLHOH MPOMBIILI-
JIEHHOCTH» paspa6oraHa B3aMeH «HIHCTPYKIHH mO pacueTy HOPM Pacxoia 3JIEKTpo-
9HeprHH», BBelleHHON B fHeiictBue c¢ 1969 r. mpukasom mo MHHHCTEPCTBY YTOJbHOM
npomsiuterHoctd CCCP or 11.11.68 r. Ne 389. B wosofi MHCTPYKIMH HCHOMB30BaHB
MarepuaJel AHPEKTHBHBIX OPraHOB, a TaKXe IPAKTHYECKHil ONLIT HOPMHPOBaHHSA
3JIEKTPOIHEPIHH B YTOJILHOH OTpac/H 3a nocjaefHue 10 ser. MHCTPYKIUSA COXEPKHT
METORMUeCKHe H OPIraHU3alMOHHbIE NOJOXKEHUS 110 HOPMHPOBAHHIO 3JEKTPOIHEPTHH,
KnaccHhHKALHUIO K COCTaB, MOPANOK Pa3paGOTKM M yTBEPXKAEHHS HOPM, YU€T H OT-
YeTHOCTb NOTpeb/IeHHs 3JMEKTPOIHEPTHH, NPHMEHSeMble B OTPACAH METOAbl pacyeTa
HODM, NpUMephbl pacueTa HOPM H HeOOXONHMble CIpAaBOYHbIE MaTePHAJEHI.

Hucrpykumsa paspaborana kauf. texu. Hayk I, §I. TleficaxoBuuem, [II. II. Axme-
noseiM, 10. E. Kokomaukossim, T. IT. )Kepaoukuuoii («Llentporunpowmaxt»). B paspa-
6orre Uncrpyknun yuyactrosanu H. U. Bosoureuxo u B. B. ertsapes (Muuyraenpom
CCCP). B UHCTpyKUUY HCTIOb30BAHB OTACIbHHE PE3yAbTATH Hay4HO-HCCAe10BaTel b-
ckux paspaborok B. 1. Xopomuaosa (JxenponerpoBckuil FOPHBII HHCTHTYT HM.
Aptema) u B. A. HoBocenosa (Cubupckuil Mera/ayprauecKui MHCTHTYT uM. Opaxo-
nuxuase). [Ipu paspaborke MACTpYKIMH yuTeHH 3aMeuaHUA U NPEJIOKEHHS HHCTHTY-
ToB HUHUTTuH u BHUHUKTII npu T'ocniane CCCP, npoekTHHIX H HayYRO-HCCIER0Ba-
TeNbCKHX MHCTHTYTOB OTPAc/H, IPOH3BOACTBEHHLIX O6befHHeRHH No poOblue H nepe-
paboTke yris.

«UHCTPYKIHS MO HOPMHPOBAHHMIO PACXOfa TeNnnoBoM SHEPrMH B YroJbHOM npo-
MBIUJIEHHOCTH® COIEPXKHT METOIHUECKHe YKAa3aHHN IO HOPMAPOBAHHIO TeMJOBOH
3HeprUH Ha MmaxTax, paspesax, c0OTaTHTENbHBLIX K OPHKEeTHHIX (paGpHKaXx YroJbHOA
npoMuIJesHOCTH. MHCTPYKINA COCTaBjieHa Ha OCHOBaRMH AeHCTBYIOIMHX HOPMATHB-
HBIX IOKYMEHTOB C YU€TOM 33Me4aBHifl NPOHSECACTRCHELIX COLeIEe A H HHCTUTYTOB
OYDARCAN,
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Hnctpykuus paspaborana M. M. Ceranom (pyxoBoautens paborw), . fI. Kpac-
HoBbiM, M. B. Huchesmuem, I'. [I. Ilypunom («IOxrumpomaxrs).

«MHCTpYKNHS nO HOPMHPOBAHHIO PACXOAA TONAWBA HA NPOH3BOACTBO TEMJOBON
SHEPIHH NPOMBILIVIEHHHMH KOTENbHBIMH NMPENNPHATHA YroJbHOA NPOMbILIJIEHHOCTHY
BBOJIUTCH B3aMeH BBeJeHHOM B 1970 r. «BpeMeHHOM HHCTPYKIHHM MO HODMHPOBaHHIO
pacxofia TOIINBA Y TEMJIOBOIH SHEPTHH B YrOJbHOR MpoMbiieHHocTHy. B MHeTpyRuan
PacCMOTPeHB! METOJHUECKHe BONPOCH HOPMHPOBAHHA YAeJBHHX PACXONOB TOMJHBA HA
TENJIOBYIO IHEPTHIO, BHIPa6aTHBaeMyI0 B OTOMHTENbHO-NPOH3BOACTBEHHEIX KOTENbHEIX,
JaeTcq OLleHKa BO3MOXHBIX pe3epPBOB IIOBLIUEHHS ISKOHOMHYHOCTH CYLIECTBYIOUIHX
KOTJI0aTperaToB H aHaJAH3 BCEX 3/IeMEHTOB, BIHAIOINX HA YAEAbHHA pacxoj TONJIHBA.
I'pusenieHa MeTofMKa pacueTa MHAMBHAYAJbHHIX HOPM H HOPM pacXxoja TOMJIMBA Ha
ypoBHe npeanpHaTHi (koTeabHuix). IIpu paspaGoTke METONMKH pacdeTa HCIOJb30BaH
pacueTHO-aHAJIUTHUECKH METCJ| OnpefiesieHHs YATIbHOTO pacxola TOMJHBa ¢ 06obLue-
HHeM HODMAaTHBHHIX MaTepHaJtoB, paspaGotanHux panee B BTH, UKTH, «Cowosyrae-
aBToMaTHKe», «Cooaxumnpomsunepro», [ITHUUMIIC u apyrux opranmsauusx. Pacuer
TPYNNOBBIX HOPM OCHOBaH Ha pa3paGotanuolt unctutytoM HHUHITHH npu Tocnaane
CCCP «MeronHKe HOPMMDOBaHHsS pACXOf2 KOTEMbHO-IEYHOTO TOMJHBA Ha OTHYCK
TEenJIoBOft SHEPTrHH KOTEJNbHLIMS.

Nuerpyknua paspaborana C. A. BySymsauom, O. H. ITansuesoit, JI. B. Cuasaku-
Hofi, B. M. XapnamoBriM (MHCTHTYT rOpIOUMX HCKOTIAEMBIX).

«YKa3aHHA N0 PEryJMPOBAHHIO PEKHMOB 9/IEKTPONOTPeGICHAS HA NPEANPHATHAX
YroNbHO# NPOMBIUIEKHOCTH® Da3paGoTaHH C HCHOJb30OBaHHEM YTBepxAeHHHX [oc-
snepronansopoM CCCP ofmeoTpacieBrx «YKasaHHE IO peryMpOBaHHIO PeXHMOB
anexktponorpebienns», BBefleHHOro B JiefictBHe ¢ | auBaps 1982 r., Ilpefickypanra
Ne 09-01 «Tapudn Ha JEKTPHUECKYIO H TEIVIOBYIO SHEPTHIO, OTNYCKAEMYIO SHEDPFO-
CHCTEMaMH H 3JIeKTpocTaHIUusMH MHHHBCTepCTBa SHepreTHKH H 9yekTpuduranna CCCP»,
yTBepKkiaeHHbX B 198! r., HOBHIX «[IpaBH MOJIL30BAHHS SJMEKTPUUECKOA H TeIJIOBOH
9Hepruefi» (a Takke APYrHX ASHCTBYIOI{HX HOPMATHBHO-TEXHHUECKHX H AHPEKTHBHBIX
JIOKYMEHTOB M MAaTepHasioB, pPerJaMeHTHPYIOU[HX B3aHMOOTHOLIEHHS MeXAY 3IHepro-
CHaOXAIOUIHMH OPraHH3alUAMH H NOTPEOHTENSIMH JEKTPHUECKOH SHEPTHH C ydeTOM
pa3paboOTOK HayYHO-HCC/IELOBATENbCKHX OPTAHH3auA H crentudHaecKuX ocobeHnocTefi
npeanpusaTiit otpacan).

YKasaHHA COCTOST H3 ABYX uacTefi: RHPeKTHBHON H MeTONHYEeCKOM.

B AHpeKTHBHOM yacTH NMPHUBENEHH INOJOXKEHHH, HalpaB/eHHbe HAa OPTaHH3alHIO
Pa3pabOTKH MEepONPHATHHA, 06ecleunBalOMUX ONTHMH3AMHKIO PEXKUMOB /1eKTPOnoTpes-
JIEHHS NYTeM HX PeryJHPOBAaHHSA.

B meroanuyeckod uaCTH JaHH METORHKH ONpefleNieRHd (PaKTHUECKHX 3HAUEHHH
OCHOBHBIX ITapaMeTPoB 3JeKTPONOTPebIeHHST C HCMNOAb30BAHHEM MOKa3aHHMA, YCTaHOB-
JIEHHRIX HAa NPeANpHATHAX NPHOGOPOB ydeTa H pacyeTa 3asBJiseMbIX 3HaueHHH moayua-
COBbIX AKTHBHBIX MOLIHOCTEH NMpPeANPHATHA B 4ach MaKCHMYMa SHeprocHCTeMRl, MpH-
BeJleH NOPSANOK BBIABJEHHS TOTpeSHUTENeH-peryasTopoB, paspaGoTaHH MepOIpHATHA
110 MOAAEPIKAHHUIO 33JaHHHIX 3HeprocHalKamwmel oprasusalnell 3HaYeHUA ONTHMAalb-
HBIX PEaKTHBHBIX MOILHOCTEN B YaCH MAKCHMYMOB H MHHHMYMOB SHePTOCHCTEME!, JaHa
METONHKA OINpefeeHHsI IKOHOMHYECKON 3(PheKTHBHOCTH MePONI PHATHA MO PeryJaHpoBa-
HHIO PEXHMOB 3/1eKTponoTpeGieHuss. OCHOBHHIE NOJIOMKEHHS METONHYECKOH 4acTH npo-
HJIJIOCTPHPOBAaHK NMPHMEPAMH pacyera.

YKasaHHsI HanpaB/eHH Ha pa3paloTKy H BHEXPEHHE MEPOMDPHATHR 1O ONTHMH3a-
LHH DeXHMOB 3/IeKTPONOTpebeHH HAa NPEANPHATHAX YTrOJbHOH MPOMBIILIEHHOCTH,
MEpONPHATHA MO SKOHOMHM 9JIEKTPHYECKOR IHEPrHH, Ha YNMOPsSROYEHHE B3aHMOOTHO-
[IeHUH MeXIY MOTPeGHTENSIMH 3IeKTPHIECKON SHEPrHH M 3HeprocHabXKalolHMl opra-
HHSAUHSAMH, a8 TAK)Xe MeXJY OCHOBHHIMH MOTpeGHTEIAMH H cy6aboHeHTaMH.

YKasauns pa3paboTadbl Kaud. TeXH. Hayk B. M. FofixmMaHoM H KaHJ. TeXH. HayK
10. I1. Munoeckum (UTJL um. A. A. Cxounnckoro). B paspaGotke Yka3aHH# NpHHH-
MaJu yyacTHe KaHA. TexH. Hayk A. B. IlpaxoBuuk, B. JI. [lapxomenko, B. [1. Posen
(KaeBcKHA MONHTEXHHYECKURA HHCTHTYT), Kani. Texs. Hayk lO. C. JKenesko (BHHH-
dnextposnepreruku), B. B. Herrapes (Muryrnenpom CCCP).

B c6opuuke Takxke nomemenn «O6mue nMos0KeEHHA O NOPpHAKe yueTa H KOHTPOIR
pacxofia TONJNIHBA, SJEKTPHUECKOHi H TenJOBOft SHEPTHH JIf NPOMLIULTCHHHIX, TPaHC-
TIOPTHBIX, CRTbCKOXO3AACTBEHHNX H KOMMYHAIbHO-GHITOBHX NPEANPHATHA H OPraHu3a-
uuit» 1 HHCTpYKIHs «O nopsanke pa3paboTkH 3aJaHHiA N0 SKOHOMHH TOMJIHBA, TENJOBOA
H S/IEKTPHYIECKOR IHePTHH H OlleHKe HX BHIOJHEHH Y.
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MUHUCTEPCTBO VYTOJIbHOW TPOMBIIIIEHHOCTH CCCP

COTJTACOBAHO: YTBEPXJEHO
¢ BHHUKT3IIom npu Tocnnare MusyraenpomoM CCCP
CCCP 25 pexalGpsa 1980 r. (npuxas or 27 wosaGpsn 1981 r. Nb 540)

¢ HUWTuHom npxn l"ocrmaﬂe CCCP
26 aBrycra 1981 r

HHCTPYKLHUSA NO PACYHETY HOPM PACXOIA
3JIEKTPO3HEPTUU B YIOJIbHOA MNMPOMbILIJIEHHOCTH
BH 12.25.007—81

1. OBUIME DNOJOXEHHA NO HOPMHUPOBAHHIO

1.1. Onpenenenus

1.1.1. HopmupoBanue pacxoja 3JeKTPOIHEPIHH — 3TO YCTAHOBJEHHE TMJIaHOBOMN
MepH ee NMOTpeGIeHus.

1.1.2. OcHoBHas 3afiaua HOPMHPOBaHHS — 06eCNeYHTb NMPHMEHeHHe NPH MJIaHH-
POBaHHH ¥ B NPOH3BOACTBE TEXHHKO-3KOHOMHUECKH OGOCHOBAHHBIX MPOrpPECCHBHBIX
HOPM Pacx0/la JIEKTPOIHEPTHH LISl OCYINeCTBJEHHS PeXXHMa 3KOHOMHH, PallHOHAMb-
HOI'O pacnmpefiefieHHs H HanGoslee 3dheKTHBHOTO ee HCNMOJB30BAaHHS.

1.1.3. HopmupoBanne pacxofia 3/1eKTPO3HEPTHH OCYLIECTBISAETCA Ha BCEX YPOBHAX
IVIAHHPOBAHHSA H XO3SIACTBEHHON AeSATENbHOCTH OTPAcJI¥ B COOTBETCTBHH C «MeTonu-
YeCKUMH YKa3aHHAMH NO pa3paboTke rocyAapCTBEHHBIX MNJIAHOB 3KOHOMHYECKOTO H
counanbHoro pa3putus CCCP», «OCHOBHBIMH TIONIOMKEHHMSIMH [0 HOPMHPOBAHHIO Pac-
X0/la TOMJIHBA, TEIVIOBOM M 9/JeKTPHUECKON SHEPrHH B HAPOAHOM XO3SANACTBE» H HACTOSN-
med HHCTPYKIHeR.

HopMupoBanHio NoJJexkaT Bce PacXoAbl 3MeKTPOSHEPIHH HA OCHOBHKE, BCIIOMOTa-
TeJbHEIE TPOU3BOICTBEHHO-3KCIIyaTallHOHHBIE HYXJAH  (OTOmJIeHHe, OCBeLIEHHE,
MeXMacTepcKue, 3JeKTpolleX, BONOCHaGXKeHHe H Ap.), BKJIOYasi MOTePH BO BCEX 3Je-
MeHTaXx BHYTPHIIAXTHBIX cerefl H TpaHcpopMaTopax, He3aBHCHMO OT o6beMa norpebie-
HHSl H HCTOYHMKA MHTaHHA.

1.1.4. HopMa pacxoja 3/IeKTPHYECKON IHEPTHH — 3TO IJIaHOBHIA MOKa3aTelb ee
pacxofia Ha €IHHHILY NPOAYKIHH YCTAHOBJEHHOro KauecTBa (Ha | T poGuiroro, mepe-
pa6oTaHHOro yris, Ha 1 M® MPOXOAKH ropuoft BhIpa6oTku, Ha 1000 M® mogasaemoro
B IIaXTy BO3Ayxa H Ap.).

1.1.5. HopMsl pacxofia 3JIEKTPHUECKON 3HEPTHH CAYXKAT NI NIAHHPOBaHHUA ee
noTpe6aeHnss M oLeHKH 3DMEKTHBHOCTH ee HCNO/Mb30BaHHA. BEIMONHEHHe YCTAHOBMEH-
HbIX HOPM SIBJASIeTCS 06A3aTe/IbHHM YCJIOBHEM NPH MaTepHaJLHOM CTHMY/IHPOBaHHH 38
9KOHOMHIO TOMNJIHBHO-3HEPIeTHUECKHX pecypcoB.

1.1.6. HopMu! pacxofa 3/IEKTPOIHEPTHM JOMMKHH:

paspabaThiBaThCH Ha BCEX YDOBHAX MJIAHHPOBAHUA [0 HOMEHKJIAType NMPOAYKUHH
H BHROB paG0oT, MPOH3BOIHUMLIX B YroJLHOH OTPAC/H, B COOTBETCTBHH C HacTosmieH
HHCTPYKIHe;

YUHTHIBATh KOHKPETHBIE YCJOBHS AOOHYM, TepepalOTKH Yrisi H NMPOH3BOACTBA
Apyrux paGoT, AOCTHIKEHHS HAYYHO-TeXHHYECKOTO Nporpecca, NJaHE OpraHH3alHOHHO-
TeXHHUECKHX MEpONpPHATHA, NpeAycMaTpPHBalollHe pallHOHasbHOe H S(dekTHBHOE
HCNOJIb30BaHHE 3JIEKTPOSHEPIHH;

CHCTEMATHUYECKH MepecMaTPHBATECA C YY€TOM NJIaHHPYEMOTO Da3BHTHS H TeXHH-
YeCKOro Nporpecca B NPOH3BOJCTBE, HSMEHERHA TOPHO-T€C/IOTRIECKBX YCJOBHH, TeXHO-
JOrHH JoOUM K NepepaGOTKM H APYrux ¢akTOpOB, BAHSICHIHX Ha NOTpebJerHe SJeK-
TPHYECKOH SHEPTHH;

€noco6CTBOBATh MAaKCHMaJbHOM MOGHJIMSallHH BHYTPEHHHX Pe3¢PBOB SKOECMHH
SJIEKTPOIHEPTHH, BHIIOJHEHHIO IVIAHOBHIX 8aJlaHuit H JOCTHIKEHHIO BHICOEHX IKCHOMH-
9EeCKHX pe3yJbTaTOB B IIPOH3BOJCTBE.



1.1.7. BHoBb paspaGoTaHHbie HOPMbI PAacXOZa 3JMEKTPOIHEPTHH HA BCeX YPOBHAX
TIJIAHHPOBAHUS He JOJIKHBH MpeBLIIaTh GaKTHUECKH ROCTHTHYThie, a B CJyyae TAKOrO
NpeBHIeHNsT AO/KHBI ObITh MpefCTaBIeHH OO0CHOBAHHS C KOHKDETHBIMH pacyeTamH.

1.1.8. Hopma pacxopa 3/exTpHUECKOf 3HeprHH B YTOJbLHOA OTPac/aH YyCTaHABJIH-
Baercs Ha | T RoboiBaeMoro (mepepalaTniBaeMOro) yriisi, eIMHHIA ee H3MepeHHT —

kBr-u/T.
1.2. Knaccudukanus HOpM

1.2.1. Hopmer pacxofa 3/eKTpHYeCKOH aHepruH KjaaccudbuIupyroTCs:

MO CTeNeHH arperauyd — Ha HHIMBHAyaNbHble H TDYMNIOBLIE;

0 COCTAaBY PacXoAa — Ha TEXHOJOTHYeCKHe H OOIIeN POH3BOJCTBEHHbIE;

N0 NMepHOAY NeHCTBHS — Ha FOJ0OBHIe M KBapTajbHule (HAa NMPENPHATHAX MOTYT
YCTaHaBJIHBATLCS TaKXKe HOPMbI O Mecsiuam).

1.22. MHanBuayanbHOH HOpMON HasnBaercsi HODMa pacxoja
3JIeKTPHUECKOH 3IHEPrHH Ha MPOU3BOACTBO eNMHUUL! NPOAYKUHH (pa6oTh), KOTOpas
YCTaHaB/JIHBACTCSA MO THMAM WJH OTAEJbHBEIM 3HepromoTpelJSIOIMM arperataM, ycra-
HOBKaM, MauIHHaM, TeXHOJIOTMYECKHM CXeMaM NPUMEHHTEJbHO K OTPeJe]eHHNM YCJI0-
BHSIM NPOH3BOJCTBA.

1.23. TpynnoBo# HOpPMO i HasbIBaeTCsi HOPMAa PacXOAa SJEKTPHUUECKOH
9HEpruH Ha NPOM3BOACTBO MJIAHUPYEMOTO O0bemMa OJHOMMEHHOU NpPOAYKIMH (paboThi)
COrJIaCHO YCTAHOBJIEHHON HOMEHKJIAaType IO YPOBHAM NJIaHHPOBaHUA — Ha.OJIHOe
X03HCTBO, MHHHCTEPCTBO (BeAOMCTBO), COIO3HAsi pecnyG/HKa, oObeiHHEHHe, Npef-
npusTHE.

HopMbl B yrosbHOM NpPOMBIIVIEHHOCTH YCTaHABJIHBAIOTCA MO ONpeeseHHOMY
IPeANPHATHIO (WaxTe, pa3peady, paGpHKe) MPUMEHHTEIbHO K KOHKPETHOR TEXHOJIOTHH
ITPOH3BOJICTBA C YYETOM FOPHO-T'€0JIOTHYECKHX YCIOBHH, TEXHHIECKHX H OPraHH3allHOoH-
HBEIX MeponpHsTHE Mo Ko6kiue (MepepaGoTke) yrist, B TOR HJIH HHOM CTENeHH BJUSIOUIHX
Ha BeJHYHHY HOPM pacxola 3JEeKTPOIHEepruH.

1.24. TexHonoruvueckoh HOpPMOM HaspBaercs HOpMa pacxofa
SJIEKTPHUECKOR SHEPTHH, KOTOPas YUHUTHIBAET €€ PACXOJ Ha OCHOBHbLIE H BCIIOMOTaTelb-
HBle TEeXHOJIOTHYECKHe MpOLeCCH NMPOH3BOACTBA JAHHOTO BUAA MPOAYKNUH (paboThi).

Texnosornyeckas HopMa pacxofa 3JIeKTPHYECKON SHEpPrHH MO laxTe, pa3pesy,
oforaTuTe/bHOR M GDHKETHON (haGpHKaM CIYKHT LIS KOHTPOJS 33 SHEPrOeMKOCTHIO
NPOH3BOJACTBEHHHX IPOLECCOB, MPOBEPKH DAllHOHAJNLHOTO HCMOJb30BAaHHS 3JEKTpPO-
SHEPIHH K OCYILeCTBJIEHHS BHYTPULIAXTHOTO (BHYTPHPA3pe3HOro, BHYTpH(MaGpHUHOIO)
Xo3pacuera.

Jlnst yno6eTBa BHYTpeHHEro X03pacueta H B UedsIX KOHTpoasi 6osiee PallHOHAJb-
HOTO HCI0/Jb30BaHKS PACXOJa 3JMEKTPOIHEPrHH HACcTOsIe HHCTPYKIIHEH ITpeycMaTpH-
Baercs (Ha LIaXTax H pa3pesax) pasiesenue oSuiemraxtHoft H oOmepa3pe3Hofl TeXHOJO-
THYECKHX HODM HA YYacCTKOBBIE TEXHOJOTHYECKHE HOPMBEI.

Y4acTKOBO# TeXHOJNOTHYeCKON HOPMOH HasblBaeTCs HOPMa pacxofa 3JeKTpHue-
CKOH 3HepPTHH, KOTOpPasi YUHTHIBAeT ee PacXoj Ha 3aBeplleHHe TeXHOJOTHYECKOro IIpo-
lecca JaHHOrO ydacTKa (NOGEIYHOrO, MOATOTOBMTENHHOrO, TPAHCMOPTHOIO K AP.).

1.2, O6mwenpou3BOACTBEeHHON HOPMOHN Ha3uBaercd HOpMa
pacxofa 3JeKTPHUECKOR SHEPruH, KOTopas yYMTHIBaeT PACXOAH HA OCHOBHHIE H BCIIO-
MorareJibHble TeXHOJIOTHYECKHE NPOLECCH, HA BCIIOMOraTe/IbHbEe HYK AN TPOH3BOACTBA,
a TaKxe TEeXHOJOTHYeCKH HeH30exKHble MOTEPH Ha BCeX 3JeMEHTAaX CHCTEMBl 3JIeKTpo-
CHAOKeHHs NpPeANpHATHH, KpoMe [OTepb B CeTsAX BHEIUIHEro 3JIeKTPOCHAOKEHHS.

O6wenpousponcrBenHas (ofuieimaxTas, obuepa3pesHas H obiedabpHunast)
HOpMa CHYXHT JJ KOHTPOJISL 32 3HePrOEMKOCTBIO NPOH3BOACTBA H PaNHOHAJbHBIM
HCIIO/Ib30BAHHEM 3JIEKTPOSHEPTHH B LI@JIOM IO NMPEANPHUATHIO, a TaKXKe JJg onpejee-
HHS NOTPEGHOCTH B 3JEKTPOIHEPTHH HA MVIaHHPYeMuft nmepHon.

1.2.6. T'pynnoBbie HOPMEL PacX0Aa 3/M€KTPO3HEPTHH YCTAHABIHBAIOTCA Ha AOOBIYY
H nmepepaboTKy yrias (c/aHna):

no OGbeIHHEHHI0 — KaK CPeJHEB3BElIeHHAA BeJIHYHHA OOIien pOH3BONCTBEHHHIX
(o6memaxTHBIX, o6wepa3pesHHx H obmedaSpuuHBIX) HOPM NpeANpHATHE, HaxOAsA-
IHXCA B BeIEHHHM JAHHOTO OOLeNHHEHHS, H CJAYXKHT AJN OnpefeiieHHs NoTpeGHOCTH
B SJICKTPOHEPrHH MHHHCTEPCTBA B YBA3KE C TEPPHTOPHAALHHM IJIAHOM Pa3BHTHSA
HapOAHOTO XO3IACTBA, a TAKXKe LA KOHTPOIA PAUHOHAALHOT® MOTPeGAEHHA 3JEKTpPO-
9HEPTHH B OOBefHHEHHSAX]
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no Munyraenpomy CCCP (YCCP) — kak cpejiHeB3BellleHHAs1 BEJIHUHHA COOTBET-
CTBYIOIUMX HOPM NO rpynnaM notpeGureneil (O6beIuHEHHIT), HAXOMSLIMXCSA B BEIEHHH
Musyranenpoma CCCP (YCCP), # cyKAT AN ONPeRETCHHs1 NOTPeSHOCTH B 3JeKTPO-
SHEPTHH NPH pa3paborke OTPACHeBOrO H HAPOAHOXO3AACTBEHHOTO MJaHA, A TAKXKE AN
KOHTPOJISI PallHOHA/ILHOTO NOTPebJIeHHS 3MEeKTPOIHEPTHH B OTPaACJIH.

1.3. Cocrap HOpM

1.3.1. CoctaB HOpM pacxoAa 3JIEKTPO3HEPIHH — 3TO NepeueHb cratell ee noTpeb-
JIeHHd, YIHTHBaeMBX B HOPMax Ha NPOKH3BOACTBO NPOAYKUHH (paboThl), KOTOPHIA ONpe-
JesieH THMOBOA cTPyKTypofi (Taba. 1.1)

1.3.2. TexHosnoruyeckasi HopMa no Iiaxre, pa3pesy, o6oraTHTeAbHOA U 6pHKETHOM
tabpykaM BKJIOYaeT B ce6a OoTHeceHHOe Ha | T 1o6uiun (mepepaGoTKu) yris notpebie-
HHE 3JIEKTPO3HePIrHH Ha OCHOBHbI€ H BCIIOMOTaTe/IbHble HPOLECCH, HElmOCPeACTBEHHO
cBA3aHHbIE ¢ A0o6huel (mepepaboTkoit) yris (ciaanua).

OCHOBHBIMH M BCHOMOraTeIbHBIMH  IIPOLECCaMH, 3JeKTponorpebienne Ko-
TOPHIX BK/IOY3aeTCAd B  TEXHOJOTHUECKHA  pacxoji SJEKTPHYECKOH  SHEprHH,
SABJAAIOTCS:

a) no maxTe — NpOBejleHHe INOATOTOBHTEIbHHX BHIPAGOTOK; BHIEMKa YIaf H
ynpaBJeHHe KPOBJeH B OYHUCTHHIX 3a60siX, XOCTaBKa H TPAHCMOPTHPOBaHHe yras H
MaTepuanoB BIONb 32608 H MO BHPalOTKaM; MPOBETPHBaHHE FOPHHIX BbIPAGOTOK;
Jlera3aliusi; MPOH3BOACTBO CXKATOr0 BO3AyXa (NPH NHeBMOAOGHIYE); MOABEM M CNYCK
rpy3a u JIOfeH 10 CTBOJAM IaXT; BOLOOTVIMB; TEXHOJOTHYECKHUH KOMIIJIEKC Ha TTOBEpX-
HOCTH, B TOM YHCJIe MPeABapHTeabHOe 06oTalleHHe; TeKYLIHA PEMOHT FOPHBIX BoipaGo-
TOK H 00GOPYAOBaHHS M APYrHe HYXKALI NOA3EMHHIX BHIPAGOTOK M MOBEPXHOCTH, HENo-
CPeACTBEHHO CBS3aHHbIE C BLIO/IHEHHEM [1/1aHOBOTO 3ajlaHHUs O NoG6bite YIJst, yCTaHOB-
JIEHHOH S0JbHOCTH AJIs JAHHOM IMIAXTHI;

6) mo paspesy — NPOH3BOACTBO BCKPHILHHIX PaGoT NeHACTBYIOLIEro paspesa;
GypeHue CKBaXHH; A0Oblua YI/s; SKCKaBallUsl H TepeIKCKaBallMs YIS H HODPOAHI;
KOHBeHepHHIfl U 3J1eKTPOBO3HbIH TPAHCIOPT; THAPOMEXaHH3AIlHs; OTBAN006Pa30OBaHKeE;
BOJOOT/IHB; JAPOGHABHO-NEPETrPY304Hble YCTAHOBKH.

B Tex cayuasix, xoraa oborauienune (mepepafoTka) yrist Ha JaHHOM pa3pese sIBJS-
eTcsl NMPOROJ/IKEHHEM TEXHOJOTHYECKOro Ipolecca NMo Ao6biue YIJS YCTAHOBJIEHHON
30JIbHOCTH, PacxXojl S/IeKTPOIHEPrHH N0 oboramenHio yris (06OraTHTENbHBIMH YCTa-
HOBKaMH) BKJIOYaeTcsd B TeXHOJOTHUECKYIO HOPMY IO paspesy;

B) no oGoratuteasolt pabpuke (OO, FOP, HOP) — npuemra yrisi, FpoxoyeHue,
JApobaenne, oGecnblINBaHHeE, OTCaAKa, 00e3BOXHBaHHe, CTyIIeHHe, baoTauus, dUIbTpa-
Hs, CYIUKA H Jpyrue TEXHOJOTHYECKHe IIPOLECCH, a TaKXKe Ieperpys3ka M MOrpyska
yias;

r) no 6puketHot (pabpHKe — mpHeMKa yrjs, pPa3MoJ, CYUIKa, IpeccoBKa, LIIH-
¢oBKa, TpaHCIOPTHPOBaHHe, MOTPY3Ka OPUKETOB H AP.

1.3.3. O6menponsBOACTBeHHAass HOpPMa MO IIaXTe, pa3pe3y, (abpuxe BKJIAIOYAET
B ce6d: BCe PacXOAB JIEKTPHUECKOH 3HEPrHH, NPelAyCMOTPeHHbie CTPYKTYPOH HOpM;
pacxofbl Ha O6lUleIIaXTHHE BCMIOMOraTe/bHbE TEXHOJOTHYECKHE H IOACOGHEIE HYMKALL
{cxkaThiit BO3AYX, BOfOCHAGXKeHHe, HYXKAB DPEMOHTHHX LeXOB, OCBElleHHe TeppPHTOPUH
WIAXTH ¥ T. I.); PaCXOAbl Ha KANHTAJbHOE CTPOHTEILCTBO, PEKOHCTPYKIHIO, KallHTalb-
HBIi PEMOHT MPOH3BOACTBEHHHIX OOBEKTOB, BHINOJHAEMBINH XO3HCTBEHHBIM CIIOCOGOM,
€ YueTOM BHYTPHIIaXTHBIX NOTEPb.

1.3.4. B niaHOBble HOPMEI pacxofa 3JEKTPHYECKOH SHEPrHH He BKJIOYAIOTCH
HepalHOHAJNbHbIE 3aTPATHl H IIOTEPH, BLI3BAHHBLIE OTCTYIJIEHHEM OT NPHHATOH TEXHOJO-
I'HH H pexXuMa paboThl, HecobmoieneM TpeGOBaHHA MO KAYeCTBY CHIPbsI H MaTEPHAJIOB,
a TaKKe 3aTpaTh, CBSA3aHHbIe ¢ 6PaKOM IIPOXYKUHH, H T. M.

1.3.5. B HOpMBEI pacXxola 3JeKTPHUecKOd 3HeprHH Ha NPOM3BOACTBO OCHOBHOR
fIPOAYKUUH He BKJIOUAIOTCH:

a) pacxofH Ha MOHTaX, MYCK ¥ HaJaJlXy HOBOTO TEeXHOJOTHYeCKOro o6opyxoa-
HHSI, HaYYHO-HCC/AEJOBATENIbCKHE H SKCIEePHMEHTANbHble PaboTh;

6) OTMYCK SJIEKTPO3HEPTHU Ha CTOPOHY (WA TOCEJKOB, CTOJIOBHIX, KayGOB,
JeTCKUX siciefl W cajoB, KOJXO30B H COBX030B, NOACOOHLIX CENbCKOXO3SIHCTBEHHBIX
pa6oT H Ap.).
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1.4. Meropb paspaGoTku HOpM

1.4.1. OcHoBHHM MeTOROM pPaspaGOTKH HOPM pacxofa 3/CKTPOSHEPIHH SBJISeTCS
pacueTHO-aHaNKTHYecKKH. KpoMe TOro, IPHMEHAIOTCA ONBITHHIA H PacyeTHO-CTATHCTH-
YecKHll MeTOAHI.

1 onpefenenns TPYNIOBBIX HOPM pPacxXofia 3J€KTPOIHEPTHH IPHUMEHSIOTCA
B OCHOBHOM DacUeTHO-aHaJIHTHYECKHH M PaCueTHO-CTATHCTHUECKHH MeTOIEl.

1.4.2. PacueTHo-aHaJHTHUECKHR METOX IpeAyCMaTpHUBaeT ONpeJeleHHe HOPM
pacxoa 3/MeKTPO3HEPru PacueTHHIM MYTeM IO CTaThsiM PacXoia Ha OCHOBe Iporpec-
CHBHBIX I10KAa3aTesell HCHOJb30BAHUSA 3JEKTPOSHEPTHH B NPOHM3BOACTBE.

1.4.3. Onsitublél MeTo] pa3paboTkH HHAUBHAYANbHEIX HOPM 3aKJI0YaeTcs B onpe-
Ie/NeHHH YAeJbHOrO Pacxoja 3/AeKTPOIHEPTHH MO RaHHKM, NOJYYEHHHM B pe3yJbrare

HCenTauu# (onniTa).
[pu TOM HPHHHMAIOTCA CJIEAYIOLLHEe NIPOH3BOACTBEHHbIE YCJa0BHS paGoThl 0o6opy-

JOBaHHS:
o6opynoBaHHe HAXOAMTCS B TeXHHYECKH HCIPAaBHOM COCTOSTHHH;
pabora BeleTcsi B COOTBETCTBHH C DeXHMaMmH, NPefyCMOTPEHHBIMH TEXHOJIOTH-

YECKHM I1POLECCOM;
3arpyska TeXHOJIOTHYeCKOro 060pYAOBAHHS 1O MOM(HOCTH H NMPOH3BOZUTEIbHOCTH

HaXONUTCH HA NJAAHUPYEMOM YPOBHe.
1.4.4. B Tex cayuasix, KOrja He HPEACTaB/IRETCH BOSMOXKHHIM HCIOJB30BaTh A

pa3paGOTKH HOPM PacueTHO-aHAIMTHYECKHHA W ONLITHBIA METOJB, NPHMEHseTcs Kak
HCKJIOUEHHEe PacueTHO-CTATHCTHUECKHH METO..

PacyeTHO-CTATHCTHYECKHI MeTOX NpelycCMaTpPHBaeT onpejeseHHe HOPM pacxoja
SJIEKTPOIHEPI'MH Ha OCHOBE aHaJIH3a CTATHCTHYCCKHX JAHHEIX O (PaKTHYECKHX YACIbHEIX
PACX0Jax S/EKTPOIHEPIHH H (aKTOPOB, BJAHAIOLIMX Ha HX M3MeHeHHe 3a psifl mpel-
IIECTBYIOIHX JIET.

IOna onpefeneHHss HOPM pacxofa SJIEKTPOSHEPTHH PacueTHO-CTATHCTHYECKHM
METOJOM Pa3pabaThiBalOTCH CTOXACTHUECKHE SKOHOMHKO-CTATHCTHUECKHE MOJIG/IH B BHAE
3aBHCHMOCTell (paKTHUECKOTO YAEJNBHOTO PacXoja HJH PacXofa OT BO3AEHCTBYIOMMX
¢dakTopoB. Ha npakTeKe HaxOfsiT NMPHMEHEHHe CTATHCTHYECKHE MOZENH BPEMEHHOrO
psifla ¥ MOJeNM MHOXKeCTBeHHOH perpeccu *.

Jnst onpefiesieHHsl HOPM PACX0Ofa SJAEKTPOIHEPTHH MO NMOoA3eMHO# KoGhiue yris Ha
ypoBHe o6befuHEHHS MOKeT NPHMeHATbeA «MeToJMKa onmpelieseHHss HOPM pacxoja
3JIEKTPOSHEPrHH 110 NPOH3BOACTBEHHOMY OOBLEAHHEHHIO» ** nocje ee anpoGalku Ha
HpaKTHKe.

1.4.5. Ins onmpejeieHHs: HOPM Pacxofa SJEKTPOIHEPrHH IO 1UaxTte, paspesy M
o6oraTuTenbHOR Qabpuke HacTosimell HHCTPYKIHeH mpedycMOTPeHO OOBeXHHEHHE
notpebuTestell B rpynmsl (YUacTKH) C yueToM aAMHHHCTPATHBHOMN CTPYKTYpH IpeflipHs-
THA, MECTa PasMelleHns] 3JeKTPONPHEMHHKOB H KOHTPOJIbHO-H3MePHTeJbHHX NnpHGo-
POB, a TakXKe eJHHCTBA TEXHOJOTHYECKOTO mpolecca.

1.4.6. Pacuer oTAenbHHX HOPMOOOPa3yIOU(HX S/1eMEHTOB, MPHBEAEHHEIX B THNO-
BOfl CTPYKType, MPOH3BORHTCH CAeLyIOLHM 06pasom:

10 3HepProeMKHM oOMepauusaM (OpolleccaM, arperaram) onpefieleHHe HOPM Kak
HOJIE3HOrO PacXofia, TaK H OTAE/bHHX BHIOB NOTEPb AOKHO 6a3HPOBATHCS HA TEOPETH-
9eCKHX pacyerax u ONBITHHIX JAHHHX IyTeM YCTaHOBJIEHHS JHEPreTHYECKHX XapakTe-
PHCTHK, a TAKXKe HAa aHAJH3e OTYCTHHX CTATHCTHYECKHX JNaHHHWX o paGore COOTBET
cTBYIOIIEro 060pyA0BaHUs;

N0 SHEPrOeMKHM OCHOBHHIM M BCIIOMOTATeNbHBHIM TeXHOJIOTHYECKHM OlepalHaM
(npoueccam) HopMooGpasyiomye SJEMEHTH ONPEENAIOTCS Ha OCHOBE JAHHHX G MOII-
HOCTH 3JIEKTPOOGOPYAOBaHUS, OOCHYKHBAILEro JaHHYIO TeXHOJNOTHUECKYIO ONepanHio
(npouecc), KoahhULMEHTOB €ro Sarpy3Ku HJAH HCNO/Nb3OBAHHS, COOTBETCTBYIOIHX HX
NIaHOBOH MPOHIBOAUTENbHOCTH, M KOJIMYECTBA NPOU3BEJEHHON NPOJAYKIHE 3a pacuer-
HHIft meprOJA BpeMeHH (CMEHY, CYTKM, TOL H T. 1.).

Onpenenennnie TakuM 06pa3oM HHAMBHAYAJbHEIE HOPMBI PAcX0Ofa 3JeKTPOIHEPTHH
N0 TEXHOJOTHUECKHM ONepanuaM ABIMOTCA 6a30BHMH (HCXOLHBIMH) AAS ONpeAeNeHHs

® CM. «PexOMEHAAIHE MO COBEPIIEHCTBOBAHMIO ¥ paspaloTKe MeToAuYecKoro obecrneve-
HHA HODMHPOBAHMS DACXOJa TenJoBOR M SJeKTpHUIecKOoH sHeprum». M., 1980 r. HUUIIuH

npu Iocnnane CCCP.
®* Paspaboraka MI'J] uM. A, A. CKOYHHCKOTO H YTBEpXAEHA DHEProMeXaHHYECKHM

ynpannendeM Muunyraenpoma CCCP.
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TeXHOJIOTHUeCKO H OOLIenpOH3BOACTBEHHON TpyNmoBofi HOPMH IO HPEANPHSTHIO
B LIeJIOM.

1.4.7. B otXenbHBIX ClydasiX FPYNNOBHIE HOPME PACXOZa SJAEKTPOSHEPTHH MOTYT
onpefesITbC TaKXKe HCXOXS M3 COOTBETCTBYIOMHX HOPM 6a3uCHOro roja C Y4eToM
HBOCTHI'HYTHIX NMPOT'PECCHBHLIX NOKa3aTesell yAe/bHOTO PacXojia H INIAHMPYEMBIX Opra-
HH3aIHOHHO-TeXHHYECKHX MEPONDHUSATHA O SKOHOMHH 3JEKTPO3HEPTHH.

1.4.8. B Tex ciyyasx, Korja He nPeiCTABASETCH BO3MOXKHBIM YCTAHOBHUTH HOPMO-
o6pasyrolIye 3IeMEHThl PAaCYETHLIM TYTEM HJIM IPHBEJEHHE PacueToB HE ONPABA4HO HX
CJIOKHOCTBIO, 1 MAJTOIHEPTOEMKHX NOTpebHTeNel SHeproeMKocTblo He Gomee 3—5 %
OT O6IIen POH3BOACTBEHHON (PEMOHTHO-MeXaHHYECKHE LieXa, MEKTpouex, JabopaTopus
H T. Il.) MOXXET NPUMEHATHCS PACYETHO-CTATHCTHUYECKHH METOJl, OCHOBAHHLIA Ha OTYeT-
HBIX IaHHHIX O GaKTHYECKHX YIENbHBIX PacXofaxX 3a IPOILLIbIE FOALI, C 06S3aTeIbHEIM
HX aHaJIH30M M KOPPEKTHPOBKON C Y4€TOM BHE/IPEHH S HOBON TEXHHKH M OCYIIECTB/IEHHS
OpPTraHH3aIHOHHO-TEXHHUECKUX MEPONPHUATHA MO SKOHOMHH 3JIEKTPO3HEPIHH.

1.4.9. 3anpemaercs onpefeseHne HOPM Pacxofa JMEKTPOSHEPrUH HA NJAaHHpYe-
MbIfi TEPHOA TOJBLKO HE OCHOBAHMH AaHHBIX CTATHCTHYECKOTO Pflla GaKTHIECKHX YAe/b-
HBIX pPacxoloB Ge3 mocjaenyiouiei KOPPeKTUPOBKY ITUX JAAHHHIX HAa OCHOBE [IJIaHHpYe-
MBIX OPTaHH3aIlHOHHO-TEXHHYECKHX MEepPOTIPHATHH IO 3KOHOMHMHU 3JEeKTPOIHEpPTHH.

1.4.10. YBenuueHue yAeNbHOTO PacXOAa JEKTPOIHEPTHH 10 KaKUM-THGO HOPMO-
06pasyIolHM S/I1EMEHTAM JOKHO GLITh MOATBEPK/AEHO ClelHaJLHEM OG0CHOBaHHEM H
pacueTom.

2. METOJUKA PACYETA HOPM PACXOJA 3JIEKTPOIHEPIHH
HA JOBbIYY H MNEPEPABOTKY VYL

2.1, OGmue NPUHIHNB pacueTa HOPM

2.1.1. HopMa pacxoma 3/eKTPOSHEPIMH MO IIaXTe, paspe3y M 0GOraTHTEIbHOR
tabpuke onpesenseTcsi pacueTHO-aHAUTHIECKHM METOIOM, OCHOBAHHEIM Ha TEOpeTH-
YeCcKOM IOAcYeTe NoTpeb/eHusl OTACABHBX, TEXHOJOTHUECKH CBsI3aHHBIX HOpMOOGpa-
3YIOUMX TPYNN 3JEKTPONpHEeMHHKOB. Jlonyckaercst ompesejieHHe HODMHL pacxoia
9JIEKTPOIHEPTHH B IIeJIOM IO IHaxTe, pa3pe3y M (abpHKe Ha OCHOBE CTATHCTHUECKHX
JlauHBIX haKTHUECKOro pacxona 3a mpefbaylue 3 rofa ¢ yueToM IJIaHHPYEMbIX H3Me-
HeHHl B TEXHOJIOTHH, OPTAHK3ANHU TPYA2, COCTABA 3/IeKTPONPHEMHHKOB H HAMEUaeMBIX
MEpONPHATHH 1O SKOHOMHH 3JIEKTDOSHEPIHH.

2.1.2. Pacuer noTpeGeHHs 3IEKTPOIHEPTHH TIO FHEPFOEMKHM I'DYTIIIaM H OTAENb-
HBIM 3JEKTPONpPHEMHHKaM [JNoGHIYHEIE, NOATOTOBHTENbHbE (BCKPHIIIHHE) YYaCTKH,
MOXBEMHEIE, BEHTHISTOPHbIE, BOLOOTAHBHBIE H KOMIIPECCOPHHE YCTaHOBKH, TpaHCNOpT}
MIPOM3BOAUTCS C YYETOM KOHKPETHBIX YCJIOBHI U PEXXHMOB PaGOTHI 5/1eKTPONIPHEMHHKOB.

2.1.3. Pacuer norpe6ieHus 3MeKTPOIHEPIHH MEJKHMH NMOTpeGHTENsIMHA (yCTaHaB-
JINBAEMBbIMH B OKOJIOCTBOJIbHOM JBOpDE, HA TEXHOJOTHUECKOM KOMILIEKCe ITOBEpXHOCTH,
Ha oboratuTenbHoll dhaGpuke W Ha paspe3ax H T. A.) ONpefesieTcs MO CpelHenoTpes-
JIsTeMONl MOIHOCTH ¥ MPOIOJIKHTEJIBHOCTH DaBGOThl MPENNPHATHS.

2.1.4. Cpenusis noTpe6aseMast MOIHOCTD ONpefesieTcs no KoxbHULHEeHTY HCIOb-
30BaHHS OLHOTO WJIM TPYINH SJEKTPONpHEMHHKOB. I[IpomosmKuTeNBHOCTE PaGOTH
NPeNNpUATHA B CYTKH (Mecsll, Tox) ompefenseTcs B 3aBHCHMOCTH OT KOJMYeCTBa pa-
6O4HX CMEH H 4HCJa 9acoB paloThl B CMEHY OTHEJNBHO B NMOA3eMHHX BEIPaGOTKAaX K Ha
TTOBEPXHOCTH IIAXTHl, Ha TOPHHIX PaboTax M NPOMIVIOUIafKe pa3pe3a, B IVIABHOM
KOpryce H BCIIOMOraTeIbHHIX Iexax ¢habpHKH.

2.1.5. Jo ycraHoBneHHst K03bOULIHEHTOB HCMOMAB30BAHHSI ONBITHBIM NMyTeM MO
SHEProeMKHM FpYINaM M OTHAEJbHHIM SJEKTPONDHEMHHKAM ¥ BHeJpDeHHs HpHOGOPOB
KOHTPOJISI PaCXo/la 3I€KTPOIHEPTUH 10 OTAEAbHBIM IIPOLIECCaM PacXOf SJMEKTPOIHEPTHH
Ha MJIAaHKPYEMBIR MepHOoJl B OTHENbHHIX CAyYasX AONYCKAaeTCH ONMpeNesiTh B LEJIOM MO
OPEANPUATHIO [0 TOJOBOMY KO3(hGUIHEHTY HCIONb3OBAHHS SJIEKTPOIPHEMHHKOB H
YHCJY 9acoB paGOTHl MpEeAMmpHATHS.

2.1.6. Hopma pacxona anekrpostepruy no Munyraenpomy CCCP u no npoussox-
CTBEHHOMY OObe[MHeHHIO HAa IVTAHUPYEMBIH roj onpeenseTcss KaK CpefHeB3BelIeHHas
BeJINYHHA OT HOPM COOTBETCTBEHHO OGbeHHEHHH M OTAENBHEIX MPEANpHATHE, BXOAA-
IMX B JaHHOe o6bevHeHHe.
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TunoBas cTpyKTypa HOPM pacxona 3/€KTPOIHEPTHH
Ha noluiuy H oforamenne yrag (ciaHua)

Ta6aunma 1.1

Haumenosanne crareft pacxopa I Iynxr
Hannenosanue nopu SJ1eKTPOSHepTHH (y“]:.mn)“ OcuoBHble noTpeGuTENH om';ﬂ‘;ﬁ;ﬂf,e METORMKH
pacuyeTa
1 2 3 4 5
I. Jlo6biya yras (cnanua)
IHaxTa
YdacTKoBHle  TeXHONOTH- | 1. JoGblunble yyacrku Kom6Galins, cTpyrd, KoHBeiepH, y4act- s LR 2.2.1
qecKHe HOpMH (NoX3eM- KOBble BOJOOTIHBHbIE YCTaHOBKH, BeH-
HblE) THASITOPHl YACTHYHOTO TNPOBETPHUBAHHS,
3JIEKTPONIPUEMHHKHE YNPABJEHUA KPOB-
Jeft ¥ Ap. 3MeKTPONPHEMHHKH
2. TloAroroBHTe/NbHHE YYaCTKH TTpoxonueckne KoMGaliHE, NOPOROMOrpy- Hr g ye 222
30YHHle MAalKHK, GYpOBble YCTAHOBKH,
Y4aCTKOBBIA BOZOOTJINB, BEHTHUJISTOPH
YaCTHYHOTO npOBeTpHBaHHH H AD. 3JIeK-
TPOIPHEMHHKH
3. HNonzemunii Tpancnopr SnexTpoBO3H, JebenKH, KouBefephl H 1p. He rp 2.2.3
3JIEKTPOTIPHEMHHKH [IO3EMHOTO TpPaH-
cropta
4. BoRoOTJHBHBIE YCTAHOBKH InaBuble BOXOOT/IHBHBIE YCTAHOBKH Hy, g 225
TexHosornueckass Hopma | PacXosnl 3/MeKTpOSHEPIHH, Y4TeHHHE Hy, noxs 229
(moazeMHan) B YYacTKOBHIX TEXHOJIOTHYECKHX HOp-
Max (mox3eMHHE)
YuactkoBue Texuonoru- | 1. TToxsem CKHIIOBHIE H KJIETeBhle NOABbEMHbIE YCTa- He. n 2.24
YecKHe HOPMH (moBepx- HOBKH, BCIIOMOraTe/IbHbIe S/IeKTPOnpHeM=
HOCTHHIE) HHKH NOABEMa
2. Bentansuns TaaBuble M BCNOMOTaTe/bHEIE BEHTHJs- Hx, genr 2.2.6
TOPHbIe YCTAHOBKH, MOACOGHBIE 3JIEKTPO-
npHemunkd BY
3. BupaGotka cxartoro Bosayxa (npn| Kommpeccophble yCTaHOBKH K BcmoMora- He. xomn 2.2.7
IIHeBMOLOGHIYE) TeJIbHBle JMeKTPONPHEMHHKH KOMIIpec-
copHoft
4. TexHosornueckufi xommJjekc Ha no-| ToakaTenH, KOHBeifiephl H JpyTHe 3JeK- He, 1x 2.2.8
BEPXHOCTH TPONPHEMHHKH TEXKOMILIEKCa M NpeABa-
PUTENbHOTO OGOraIleHust
Texnonornueckass HopMa | PacXois 3/ieKTpOSHepTHH, YYTEHHblE B Hr. pop 292
(noBepxHOCTHas) y4aCTKOBHIX T€XHOJIOTHYECKHX HOpMax
MOBEPXHOCTH
O6memaxThas TexHoNo- | Pacxodn  3/eKTPOSHEPTHH, YUTeHHbIE He, om 2.2.9
THYecKast HOpMa B NOI3eMHBIX M IOBEPXHOCTHBIX TEXHO-
JIOTHYECKHX HOpMax
O61menpousBojICTBEHHAS 1. Pacxoxsl S/MeKTPOIHEPTHH, YYTEH- Hom 2.2.9
HOpMa (mo 1maxTe) Hble B OGIIEIIAXTHBIX TEXHOMOTHYECKH X
HOpMax
2. BripaGorka cxkatoro Bosfayxa (nus| KoMmmpeccOpHHe YCTaHOBKH, BCIOMOTa- Hy. xomn 2.2.7
BCIIOMOTATeJbHBIX HYXZX) TeJbHbIe YCTAHOBKH KOMNPECCOPHOHA
3. KanuranbHoe CTPOMTENBCTBO, Bbl- | DNEKTPONPUEMHHKH KamHTaJbHOrO CTPO- Ho.x. ¢ 2.2
NoJHseMOe X03Cnoco6oM HTeNbCTBA, PEKOHCTPYKUHH H KamHTalb-
HOTO PEMOHTa NMPOKH3BOACTBEHHHX 06beK-
TOB, BBINIOJIHSIEMBIX X03CNOCOGOM
4. Kouaunuonnposanre WIAXTHOrO Bo3- | XOMOAHJNbHBIE YCTAHOBKH, HACOCH H JP. Ho. x 2.2.8

Ayxa
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€1

Tpononkenne Ta6a. 1.1

ITynky
HeauMenoBange HODM Hiﬁx’éiﬁggggzgr::"&ﬁaﬁﬁﬁ?" OcHoRENeE nOTpeGHTENR o?o‘;‘;ﬁf.‘lﬁe “;’:{"1“;‘:
1 2 3 4 5
5. Tlpoune 5/eKTPONPHEMHHKH PeMouTHO-MexaHHuecKHfl,  SJTEKTpOMe- Hy. up 228
XaHHYECKHH, JieCOpa3feNiOUHHA, Ko-
TeJibHast H JIPYTHe LeXH HIAXTH, afMGHT-
KOMOHHATH, NOJ3eMHEIE 3/JIeKTPONpHeM-
HHKH, He BXOASIIHe B YYaCTKH, BaKyyM-
HacocHl, KaJopubepH H Ap.
6. Ocpemenue Hy. ocB 2.5
7. Tlotepn saeKTpoOSHEPTHU Cetn, TpaHC(IOPMATOpPH!, PEAKTOPH, KOH- Ho, wor 2.6
JICHCATOPH
Paspes
Yuactkobie TexHonoTH- | 1. JIoGMMHEe M BCKPHIIEHE YYacTKH| DKCKABATOPH OJHOKOBLIOBHE, POTOPHHE, Hey, 5. 8} 23.3
YeCKHe HOPMH GypoBbie CTaHKH, HACOCHBIE YCTaHOBKH, 2.3.6
JApOGHJIKH, NHTATeNH, TeperpyxaTent 237
R Jp.
2. Otsan OLHOKOBIIOBLIE SKCKAaBaTOPH, OTBaJO- Hr, or 2.3.3
o6pa3oBaTeNd M Jp. 2.3.7
3. Tpaucnopt DieKTPOBO3H, KOKBefiepn! M Ap. He mp 235
2.3.4
2.3.8
4. TuppomMexanusauug Hacocwt, raapoMoHuTOpH Hr, m 2.3.6
O6mepaspesHaf TexHONO- | PacXoIb!  3/1eKTPOSHepIHM, YyuTeHHHe T.0°D 2.3.8
THYeckas HOpMa B YYaCTKOBHIX TEXHOJNOTHYECKHX HOp-
Max
OGuenporsBOACTBEHHAR 1. Pacxoa aneKTPOIHepIMH, YuTeHHHif Ho.p 2.3.8
HOpMa 1O paspesy B TEeXHOJNOTHYECKHX HOPMaX YYacTKOB
2. Ocywenne nons paspesa Hacocut Ho. 00 2.3.6
3. JlpeHaxHas InaxTa HacocH, mpoxomuecKne MallHHH, NOXb- 0. 2. m 2,2
eMHHe H BeHTHJAATOpHBE YCTaHOBKH,
TPAHCNOPT H APYIHe NOTPeGHTENH
4. Tlpouve  BcnoMoraTeNbHHE HYXIb | AnMGHITKOMGHHAT, rapax, MacTepcKas, Ho. np 2.3.7
KeJIe3HOJOPOXKHOe JIeNo, PeKYJNbTHBA-
ous * B Ap.
5. Ocsemenue CBeTHJbHEKH Ho. ocs 2.5
6. IloTepu 9neKTPOIHEPTHH BHyTpeHHue cetu paspesa, TpaHchopMma- 0. MOT 2.6
TOPH, PEaKTOphbl, KOHIEHCATOPH
11. OGorawenne yras (caanua)
OGoraTurenpHas ¢a6puka
YuacTkoBrie  Texnonoru- | 1. Ilpuemxa yras fIMa DPHBO3HBIX YTJjell, NeperpysouHte Hynmy 2.4
4ecKkHe HOPMH NYHKTBl W T. 1.
2. MogroToBka yras Kopnyc zpobaenus, rpoxoueHus, LO3He Hgy, nog 2.4
POBOYHO-aKKYMYJHpYIomKe GyHKepa
3. O6oramerne yras TnaBHEIR W CywMabHEIE KOpIyca Hr, o6 2.4
4, HlnamoBoe xo3aficTso PamuanbHble CIyCTHTeNH, HACOCHHIE BO3- T 2.4
BpaTa OCBETJEHHOH BOIbl H BHINYCKa
NYJAbTbE
Ofmedabpuunas  TexHo- | PacXonbl S/MeKTPOSHEPTHH, YUTEHHHE B Hy, 09 24
JlorHYecKas HopMa Y9acTKOBHX TeXHOMOTHYECKHX HOpMax
O6menpouseofcTBersas | 1. Pacxofill  SMeKTPOSHEpPrHH, yuTeH- Ho. g 24
uopMa no ¢dabpuke HHE B TeXHOJNOTHUECKHX HOpMax
2. )Kese3sHOROPOXKHHN TPAHCIOPT MaHeBpOBOe KeJIe3SHOZOPOXKHOE XO8sM- Ho. 1 2.4
CTBO, JeTl0 SJeKTPOBO3OB
3. Ilpoawe BcmomoraTenbuHe pacxopst| CKiajbi IpOMNpoAyKTa, peareHToB H Np., Ho, p 2.4
MexMmacTepckasi, xumaaGoparopus, ABK,
npo6opasjiesiounasl, IPOTHBONOXAapHEE
HacoCH H X03. BOIONPOBOJ, OCBEIleHHe,
npoune MeJKHe 9JeKTPOYCTAaHOBKH
4. OcBewenne Ho.ocn 2.5
5. Iotepu snekTpo3HepTHH Cetn, TpaHcdopMaTOpH, PEaKTOPH, KOH- 0 IIOT 2.6
JeHCAaTOPH

¢ Pexy/bTHBALHS SeMenb 8a CUeT NPEANPUSTHS.




2,1.7. Hopma pacxozia 9/ieKTposHepruH #a 5- u 10-1eTHIO0 nepcnekTHBy onpefe-
JIFIETCS PACYeTHO-CTATHCTHYECKHM MEeTOJOM O OTYETHHM JAHHHIM C YYETOM BJIHSIOUIHX
Ha HopMy ¢axkTopoB.

2.2, OnpefesieHne HOPM PAacXofa SJEKTPOIHEPTMM NO LIAXTE
(mo6biua yrasg M CJaHUA NOX3EMHBIA COCOGOM)

22.1. Ho6uuHOR y4acTo K. TexHONOTHYECKAsT HOPMA PACXOJia SAEKTPO-
SHEPTUH MO AOGHIMHBIM yuacTKaM My, g yq (kBT-4/T) onpeRessieTcd KaK OTHOMEHHE
CYMMapHOTO PacXo/ia 3JIeKTPO3HEPIHH K IJIAHOBOH J0ObIye BCeX YUACTKOB 32 PacdeTHbIM

HepHOA:
n

” _ W/,..n. ye ; Hn.yqut
T. @, y4 = A — A ’ (2’1)

rae Wy, p, yu— TEXHOJOTHYECKHH DACXOJ 3/IEKTPOIHEPIHH N0 AOGLIYHBLIM yYacTKaM 33
pacueTHBIl epHof, KBT -u; A — nuaxoBast [o6bYA WIAXTH! H3 BCeX ROOGBIYHBIX y4acT-
KOB IDAXThl 32 PACYCTHHIA NMePHOR, T; Hpy, yy;— HOPMA PacxoAa 3JEKTPOSHEPTHH MO
i-My yuacTKy,KBT-u/T; Q; — n/aHOBas AO6BIYE i-TO YUACTKA 33 PACYETHBINA NepHOX, T.

Hopma pacxona snexkTposHepruu mo i-My Y4acTKy onpejeiseTcs ao ¢opmyde

Ky (Px + oPup) toca
mby

rie K — xosdduuuent naBul (M. npuiaoxenue 4.10); Py — yacoBas MOIIHOCTb JBH-
ratejii BbHIEeMOYHOH MamMHb, KBT; Ppp — cyMMapHas YCTaHOBJEHHast MOIIHOCTD
IPOYHX SJEKTPONPHEMHHKOB YYacTKa, Klg'l‘; o = 0,4 — pns yuacTkoB, 060pyAOBaH-
HBIX KOoMILIeKcamH; & = 0,3 — /19 yyacTKOB, 060pYAOBAaHHHIX BHIEMOYHOH MauIHHOR
C HHIUBHAYANbHbIM KPeIJIeHHeM; M — BuIHUMaeMast MOLIHOCTb MJ1acTa, M; b — mupHHa
3aXBaTa HCHOJHHTEJNBHOIO OPraHa BHIEMOYHON MAlUIMHE, M; Y — o0beMHas Macca Yris
(cnanta) B meduke, T/M%; loew — BPEMd, HEOGXOZMMOE HA BLITOJIHEHHE OCHOBHOM
ollepalyuy 1o BHIEMKE YIiA, MUH/M (CM. mpraoxenne 4,11).

222 [MoaroToBHTeAbHHR YyuacToKk. TexHojornueckas HopMa
Pacxoja S/eKTPOSHEPTHH HA IPOBeJiEHHE NOATOTOBHTENbHEIX BHPaGoTOK Hr g yq
(xkBT-u/M®) onpegensercs no popmyJie

, @2

Hy gui =

n

¥ (Pm; + 0,3Pup,) Tay,
n
XV
1

rie Pp; — HOMUHAIbHas MOWHOCTb HauGoiee KPYNHOrO SJEKTPONOTpeGHTe st (npn

paboTe MHOrOIBHIaTe/bHON MAlIWHBI MPHHHMAETCS MOLIHOCTL JBHTaTeNsl MCHOMHH-
TeJIbHOTO opraua) i-ro ydactka, kBT, Ppp; — cyMMapHas MOIRHOCTb NPOYHX SJIEKTPO-

NPHEMHHKOB §-TO YyacTKa, KBT; Ty; — Maumunoe BpeMs paGoThl OCHOBHOIO 0GOPYAO-
BaHHA (10 BRIMOJHEHHIO OCHOBHOM ONepallHH) {-FO y4acTKa 3a pacueTHbIf IepHOJ, Y;
n

Hy p yu= R (2.3)

Z Vi— cymmapHuii 06beM BbIPaGOTOK B CBETY, MPOBEJEHHBIX IOATOTOBHTENbHBIMH
1

Y4aCTKaMH IUAXTH 32 pacueTHHA Mepuon, M.

223. MMoxzemuunt TpancmoprT TexHomoruueckags HOpMa pacxoia
SJIEKTPOIHEPTHH N0 TPAHCTIOPTHOMY Y4acTKy Moy, rp (KBT-u/T-xkM) ompesensiercs Kak
OTHOIIIEHHE PacXoJia 3JEKTPOIHEPIHH K NMPOH3BELEHHIO MACCH NEPEBOSHMOro rpysa 3a
pacueTHufi NEpHOX HA& DPACCTOSHHE TPAHCTIOPTHPOBKH (TOHHA-KHJIOMETP MOJE3HOro
rpyasa): -

T.TD
H _——— 2.4
T.TD Q ch » ( )
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rne Wi, 1p — PACXOA 3/MEKTPOIHEPTHH TO TPAHCTIOPTHOMY YYacTky, kBr-u; Q —
IIaHHpyeMasi Macca TepeBOSHMOro rpysa, T, Lgp — CpeHeB3BelUeHHAst ANHHA OT-
KaTKH, KM.

Pacxon 3/MeKTPOIHEPTHH MO TPAHCHOPTHOMY Y4alTKy ONpefeldercss Kak CyMMa
pacxofios no BUAAM TPAHCNOpTa:

Wr.2p=Wr op.0 + Wr.rp.x + Wr. 1p.m (2.5)

rie Wi, rp, s — PACXOJ 3JEKTPOIHEPTHH HA 3JIEKTPOBO3HBI TpaHcnopt, KBr-u;
W, rp. x— DACXOJ 3/€KTPOIHEPTHH Ha KouBeHepubill TpaHcmopt, KBt u; Wi gp, n —
PacXofl 37IeKTPOIHEPTHH Ha TPAHCNOPT Je6GelKaMHt N0 HAKMOHHBIM BEIpaboTKaM, KBT-u.

Ipu HeBO3MOXKHOCTH OGLeMHEHHSI PACXOMA IO KOHBEHepHOMY M 3JeKTPOBO3HOMY
TPAHCNOPTY onpefieaeHue obuell TeXHOJOTHYeCKOH HOPMHE AOMYyCKaeTcs NPOH3BOJAKThL
OTAEJLHO MO BMAAaM TPaHCHOPTA.

1. AneKTPoBO3HbIH TpaHcmopr. PacXoX 3/eKTPOSHEPIrHH HA 3/1EKTPOBO3HBINA
tpancnopt Wr, rp.s (KBT-4) ma cropone mnepemennoro Toxka (ua wunax PIII-6,
LTIT) onpeneaserca no dopmyae

We, rp.o = A [@rp + Kp (@Wrp + @nop) — fepl QLcp. vas (2.6)

rie A — sHeprernyeckuii NOKa3aTeJb 3JeKTPOBOZHOTO TpaHcnopra, kBT-u/maH-xm
(cM. Taba. 3.2 npunoxenus 3); Wpp H Wnop — YAEAbHOE CONPOTHBIIEHHE NBHUKEHHIO
IPYKEHOTO H MOPOXHETo cocTaBoB, AaH/T (cM. Taba. 3.3 mpunoxenus 3); icp =3—
5 COMpOTHBJEHHE ABMXKEHHIO OT CPeJHEro YKJIOHA OTKaTouHmX nyteft, gaH/t; Ky —
rpysosoit Kosp¢unuent (cM. npuaoxkenne 4.5); Lep, ps— CpeAHEB3BelICHHAA AJHHA
OTKaTKH, KM (cM. npunoxenue 4.6); Q — naanupyemast Macca epeBO3HMOro rpysa, T.

Ilpu yKpyImHeHHBIX pacuerax JONyCKaeTcs onpeleeHHe TEXHOJOTHYeCKOH HOPMEL
pacxofa B8/eKTPOIHEPTHH Ha SJEKTPOBO3HYIO OTKAaTKy Hy, rp. s (xkBT-u/T-xM) TO
ynpolneHHofi hopMye (CM. Takxke mpujoxeHue 4.14)

HT. Tp.9 — l,lA (a + bKT)t (2.7)
rie a, b — pacuerHnle X03hPHUIHEHTH, 3aBHCAILME OT €MKOCTH BaroRETKH:
EMKOCTb BaroHetrku, M*, . , , Jo 1,6 Ho 2,5 Ho 3,3 Ho 5,6
L 7 6 4 3
b .. 22 20 16 15

Kr — Ko3dhunneHT Tapbl, NpeAcTaBJsAOUmKA cOOOf OTHOIIEHHE MacChl BarOHETKH
K Macce rpyaa.

2. Kongefiepunii TpaHcnopr. TexHOJOrHYeCKHA DacXofl SJMEKTPOSHEPTHH Ha
KOHBeHepHLI! TPAHCIIOPT MO NOA3eMHbIM BeipaboTkaM maxTel Wr, 1y, x (KBT-u) onpese-
Jgercsd KaK CyMMa PacXOAOB 3JeKTPOSHEPTHH IO OTHAEbHBIM KOHBeHEDHHIM JHHHAM:

n
W'l‘. Tp.K = 2 Wlh (2'8)
1

Te 7 — KOMHYeCTBO KOHBeHepHHIX JHHUA WM KoubeiflepoB; Wy — pacxox 3JeKTpo-
3HEpPrYH OJHOH KOHBelepHOH JuHHeH WM OJHHM KoHBeilepoM, kBr-u.

Pacxon aneKTposHepruy OfIHUM KoHBelepoM 3a cyTKH Wy, 5(KBT-9) onpenensercs
B 3aBHCHMOCTH OT KOJIMYeCTBAa TPAHCMOPTHPYEMOTO I'py3a, YCJAOBHH M NPOJO/IKHTENb-
HOCTH ero paGoTe:

JJst JIEHTOTHOTO KOHBefiepa

Wi, x=0,C13Lgw [Cvntp +0,280, (1 + ﬂ%ﬁ—)] . 2.9)

A cKkpe6KOBOro KoHBefiepa
Wi. o = Lp [Cogtp + 0,34Qp (1 = 2 tg )] 1072, (2.10)

rae Ly — nnuHa KoHBeliepa, M (cm. npmiaoxende 4.9); Lp = Ly cos B — ropuson-
TaJbHas JUIHHA KOHBeitepa, M; © — KO3(GbHIUEHT CONpPOTUBIeHUs ABHKeHuo: 0,02—
0,03 — past craunoHapHsix Koubefepos; 0,04—0,06 — mas KousefiepoB, YCTAHOBJEH-
HHIX B npefiefax BhleMOUHHIX yuactkoB; 0,08—0,12 — nas xousefiepos, paGoTaiomux
B 0C060 TSXKeABIX YCIOBHAX; C — Macca | M ABHKyIHXC yacTell KomBeifepa, Kr/M
(cm. Taba. 3.5 npunoxenns 3); f, — Bpems paGotel Kowbefiepa 3a pacueTHuit me-
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pHon, 1; B — yron ycraHoBKH KoHBefiepa, rpanyc; Qp — pacueTHast MPOH3BOAHTENb-
HOCTb KOHBeftepa 32 BpeMsa fp, T (cM. mpuAoxerHe 4.8); vn, Uy — CKOPOCTH JIEHTHI
(uenH) KoHuBefitepa, M/c.

Bpemst pa6otst KouBefiepa MpUHHMaeTCsA MO ONKITY paboT KOHBeHepHHIX JHHKE Ha
KOHKPETHHIX maxTax. [IpH OTCYTCTBHA ONEITHHX JaHHHIX (B MPOEKTaX H OPHEHTHPOBOY -
HHIX pacuerax) fy MOXHO PACCUHTHBATL MO (GOpMyJaMm mpriaoKeHHs 4.7.

224 MMoabreMHHe ycTaRoBKH. KanarHaga oTrkaTk a. Tex-
HOJIOTHYeCKast HOPMa Pacxofia 3JIEKTPOIHEPrHH Ha nogbeM 1 T yras Hy o («Bt-9/1)
onpexensiercs no dopmyae

W.
H,.n=-—j—;_%, (2.11)

rae W, g — TeXHOJMOTHUECKHH pacXoX 3/MeKTPOYHEprHH Ha NoabeM yras, Jiojek H
JIPYTHX I'PY30B 3a pacueTHbldi nepuoft, kBr-u; Ay — g0o6bua maxTel 3a pacyeTHH
NEepHOR, T.

TexHonornyeckuft pacxoi 3;IeKTPOIHEPTHH HA ITOA'bEM IPY3a 32 PacUeTHEIN nepHox

2,95K ywory AH

WT.II: ’ (212)
Nu
rge
1,05
2,95= 1,02.0,36.0,92 °’

1,05 — x03ppuUHEHT, YIHTHIBAIOWMIT PacX0]| 3/1EKTPOIHEPTHH Ha COGCTBEHHLIE HYKIN
noabeMHol ycranoBkH; 1,02.0,36 — nepeBonnoft Ko3pduIHeHT paboTH NMOALEMHOMN
YCTAaHOBKH Ha 3JIeKTPHUeCKYI0 3Hepruio; 0,92 — K. n. X. 3JeKTPOABHraTeNs NOABEMHOM
ycTaHoBKH; Ky — K03pdUUMEHT, YYMTHIBAIOWUHA KONOMHUTENbHEIA PacXoj 3JeKTPO-
9HEeprHH Ha NOAbEeM H CIYCK Jofell, 060pyLoBanus, Jeca H MaTepuanos (K = 1,2 —
IJ1sT OLHOTO TOPH3OHTA M OAHOITaXHbIX Kierelt; Ky = 1,25—1,3 — aas mHOrostax-
HBIX KJeTefl H HECKOJbKUX TOPH3OHTOB, T. €. NIDH MHOFOKPATHOM NYyCKe JBUTATeJs);
@ — KOo3(P(OUUHEHT CONPOTHBACHUS NBHKeHUI0 (W = 1,15 — /s CKHIIOBHIX MTOXbEMOB;
w= 1,2 — 119 Ki1ereBslX MoIbeMoB; @ = 1,15—1,5 — A7 HAKAOHHHIX MOAHLEMOB
B 3aBMCHMOCTH OT YIJa HAK/AOHAa M Haxk/JOHHOH NAHHK BhIpaGoTku); A — ofmee
KOJIHYECTBO NOJHMMaeMoro rpysa (yris ¥ moponn), T; [ — BeicOTa mOXBEMa, KM;
Mg — K. 1. . TOXBEMHOA MAIUMHBI; Otp — DaKTHUECKHR MHOXKHTENL CKOPOCTH JBHKe-
HHS. O ONPENeIAeTCsi B 3aBHCHMOCTH OT CKOPOCTH JIBH)XXEHMS NOJBEMHOTO cocyna,
NPOJAO/KHTENLHOCTH, PACCTOSSHHA M THNMa GapaGaHa NOABEMHON YCTaHOBKH.
Jng nogbeMa ¢ NHARHAPHUECKUM GapabaHoM

ad,:.?ﬂ’ﬂl’.; (2.13)

Lc-na
A oAb Ma ¢ GHIMIHHAPOKOHUYeCKHM GapaGanoM

ng, max’ o
= 2.14
% 60 (Nm. g + Nx + Ne.pp) ’ 219

Tlle Umax — MaKCHMa/ibHas CKOPOCTh XBHXKEHHS NOABEMHOro cocyaa, M/c; Ty — mpo-
JOJIKHTENBHOCTh ORXHOTO NMONBEMA, C€; Loy — AHHA CTBOMA, M; NG, max— MAKCHMAJIb-
Hasi yacroTa BpauleHus GapaGana, o6/MuH; Ny, n, Nk, Ng.y — KOJIHUECTBO pabounx
BHTKOB COOTBETCTBEHHO H2 MaJIOM LHJHHADE, KOHYCe H GOJbIIOM MUIHHIDE.

Ilpr HaAWYUH JAMATPAMMBI YCHAHHE PacXoll 3JAeKTPOIHEPruH IAA JIIOO0M CHCTEMBI
nofgbemMa IPU NPUBOJE C A HHXPOHHHIM ABHrateneM (KB1-u) onpenensercsa no gopmyae

- Vmax 3 Ft
T Te9.108
rie 2 Ft onpepensercs mo AmarpamMme ycuJuii, Xr-c.
I[1pn mpuBoJie c ABAraTe/EM OCTOSHHOTO TOKA PAcXOf 31eKTPOIHEPIHH ONpeNes-
ercsi N0 Jiyarpamme MOIRHOCTH C Y4YeToM K. I. . Mpeo6pasoBaTeibHOTO arperara:

pM
= 3 10°0gp

(2.15)

Wra (2.16)
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rze I Pi ompenesnisercs N0 AMarpaMMe MOIRHOCTH; Mpp — K. I. A. Mpeo6pasoBaTelb-
HOTO arperara.

ITotpeBaenne saekTposnepruu Wi .o (KBT-u) KanatHOf OTKaTKoil (neGenxamu)
B NMOZ3EMHEIX BHPabOTKAX H HA ITOBEPXHOCTH MOXeT OblTh ONpejesieHO NpHBeACHHLIMH
Bblile (POPMYJIaMH WK Yepe3 YCTAHOBJIEHHYIO MOIIHOCTD 3JeKTpoJBHraTesell mo kKo3db-
(HUHEHTY HCTIONB30BAHHS H NPONO/DKHTENbHOCTH PaGoTH B cyTkH (3a pacuerHwift

nepHoz):
Wr, k. 0 = KuPyTec, (2.17)

rae Ky — cpenuecyTrounnft KoabduuueHT HCnoab3oBaHus (cM. Taba. 3.6 mpuioxe-
Hua 3); Py — ycTaHOBJIeHHAss MOUHOCTb 3JeKTpojgsurarenss, KBr; T¢ —mnposomku-
TeJbHOCTh paboTHl (hoHA paGoyero BpeMeHH 3a pacueTHHIX MepHOX, u).

Ky = KsKn, (2.18)

rae Ks — Koadrbuument 3arpysku (MpH OTCYTCTBHH ONKLITHHX JAaHHHIX MOMXKHO NpH-
numath Kg = 0,7); Ky — Ko3bDHIHEHT BKJIOYEHUS SJEKTPOABHIATeJNd,

Ks= tp/Tc3 2.19)

tp — NPOROMKHTENLHOCTe PaGOTH 3JEKTPOJABHIaTeNs 3a pacueTHuA nepHoA (NPHHH-
MaeTcsl 110 ONBITY), 4.

225. BogrooranuBuue ycTaHoOBKH®* TexHomorHueckas HOpMa
Pacxoja 2JeKTPOIHEPTHH HA BONOOT/IHBHLIE YcTaHOBKH Hy, p (kBT -u/M3) ycramabnu-
Baetcs Ha 1 M® mojHUMaeMO#l M3 LIAXTHI BOAHL:

Hy =Wz, 5/Q, (2.20)

rae Wy, p — TeXHOMOrHYeCKH PacXof /JeKTPOIHEPTHH Ha BOAOOTJIHB MIAXTH, KBT-y;
Q — KousHuecTBO nepekaunBaeMoil (MOAHUMAEMOi) 32 NIaHHPYEMEIR EPHOR BOAKI, MS,

Ilpn naiuyuu B IIaXTe HECKOJLKHX BOJOOTIHBHBIX YCTAHOBOK PacXof SJeKTpo-
3HEepPT#M Ha BOJOOTIHB WaXTH (KBT-u) onpefe/aseTcsd Kak CyMMa pacXofoB MO OTAE/b~
HbIM BOZOOT/JIMBHHIM YCTaHOBKAaM:

Wr.p= i Ws, (2.21)
1

Tjie n — KOJAW4ecTBO BOAOOTIMBHHX YCTAHOBOK B mlaxte; Wy — pacxoj aneKTposHep-
FHH IO OXHOH BOJOOTAHMBHON yCTaHOBKe, KBT-u.
Pacxol 37eKTPO3HEPTHH MO OFHOR BOAOOTIMBHOA ycTaHoBke Wy (kKBT-u) ompe-

Jensiercs mo Qopmyiie
WB = ngBHP, (2-22)

rie Wy — HOpMa pacxofia (YAeNbHHIA pPacXoX) 3JIEKTPOSHEPTHH NHO BOXOOTIHBHON

ycTanoske, KBt u/(M?-xm); Qs — KoJMuecTBO BOAH, MepekaunBaemoll (OAHKEMaeMOf)

BOJOOTVIHBHOM ycTaHOBKO#, M®; Hp — reofieauyeckasi BhICOTA MOABEMA BOAH, KM.
Hopma pacxoja 3JIeKTPOIHEPTHH IO OAHOM BONOOTIHBHOR YCTaHOBKe

wg = 3,35/, (2.23)

rxe My — K. I. . Hacoca (MpHHHMaercs U3 KaTaJoros).
KonnuecTBO Bofbl, TMepekauuBaeMoit (MOZHHMaeMOl) BOAOOTJIHBHOA YCTaHOBKOA
(M%), onpesnensiercs no gopmy.e

Qs = 24 (MaQu + MmaxQmax) (2.24)

rle Mg U Mmax — YHCAO JHel pafoTH BOAOOT/IHBA 32 PacueTHHIN MEPHOJ COOTBET-
CTBEHHO NPH HOPMaJbHOM H MaKCHMaAbHOM NPHTOKAX BoAH; Qg H Qmax — cooTBer-
CTBEHHO HOPMA/bHHEIE K MAKCUMAJbHbIA CYTOUHHE MPUTOKH BOAM, M3/,
2.26. BeHTHNnsATOpPHBEe YCTaHOBKH. TexHONOrHYeCKass HoOpMa
acxofa /IEKTPOSHEPrHMH HA  BeHTHIATOPHbIE YCTaHOBKH INAXTH Hy, penr
(kBT1-4/1000 ™3®), KpoMe BeHTHJIATOPOB MECTHOrO INPOBETPHBAHHA, OlpeneisieTcs

no ¢opmyae
Hey, genr = Wi, pent/Q, (2.25)

* Tuapoudexanusanuio cM. m. 2.3.6.
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rie Wi, perr — TEXHOJIOTHYECKHA PacXof 3JEKTPOIHEPTHMH HAa MPOBETPHBAHHE IIAXTHI
KBT-u; Q — cyMMapHOe KOJHYeCTBO BO3AyXa, HeoGXOfuMoe MJf IIPOBETPHBaHHA

WAaxXTH, THC. M°.
TexHOAOTHUECKHA PACXOA JEKTPOIHEPTHH HA MPOBETPUBAHHE LIAXTH

n
W'r. BeHT = 2 Wneﬂ'l‘: (226)
1

rie n — KOJHYECTBO BEHTHAATOPHLIX YCTAHOBOK Ha maxte; Weemy — PAcXojl 3J1€KTPO-

SHepTHH 1O ONHOA BEHTUJISITOPHONR ycTaHOBKe, KBT-u,
Pacxon 3/71€KTPO3HEpray no oJIHOR BEHTHJAATOPHOM YCTaHOBKE 33 CYTKH

2,308Q sk , 2.27)
MNBeatlgs

rae 2,308 = 9,81-24/102; 24 — Bpems pa6oTH BeHTHAATOPA B CYTKH, u; 102 — mepe-
BofHOR Ko3bduuuent; Qp — NpPOM3BOAHTEILHOCTh BeHTHJAsTOpa, MY/c; h — ofmie-
maxrHas fenpeccus, [1a; Ngenr, Ngn — K. M. JI. COOTBETCTBEHHO BEHTHJISTOPHOH ycTa-
HOBKHM M JBHIaTe/s; ONDENEJSAIOTCH MO a3POAMHAMHYECKON XapaKTepPUCTHKE BEHTH-

JATOpA.
Pacxon 3/1eKTpOIHEPrHH BEHTHIATOPAMU MECTHOTO MPOBETPUBAHUS YUHTHIBAETCS

B pacxoflax 3JIeKTPOIHEePrHH 110 BLIEMOYHELIM, MOATOTOBHTE/IbHBIM H JAPYTHM y4YacTKam

(Mo MecTy yCTaHOBKM BEHTHJISATOPOB).
227 KomnpeccopHse yCTaHOBKH. TexHojJoruueckags HopMa

pacxofa 3nekTposHepruu Ha | M® cxxaToro Boanyxa Hy_ xoun (kBT-4/1000 M®) onpeze-
Jsercs no QGopmyae

WBeHT =

H'l'. KOMIO == WT. KOM]]/Q' (2'28)

rae Wr, xomm — TEXHOJOTHYECKHH DACXOA 3JIEKTPOIHEPrHH Ha BHIPAGOTKY CXKATOTO
BO3AyXa, 3a pacyerHbit mepuoA (CyTKH, Mmecsilt, rox), kKBr-u; Q — KoauuecTBo BhIpa-

6OTaHHOrO CKATOro BO3AyXa, Thic, M3
Pacxon snexTposHeprud Ha BbIpaGOTKY CXKaTOrO BO3LYyXa OMpejensieTcs Kak

CyMMa PacXooB IO OTACTbHHIM KOMIPECCOPHBIM YCT2RHOBKAM IIAXTh.
Pacxon anekTpo3Hepruu OfHOM KOMNpPEeCCOPHOH ycTaHoOBKO# (KBT-u)

v _ AQutp. k (1 + Kac)
HOMIL™ 79,8160 - 102nsMuTian

(2.29)

rae A — pa6ota, Heo6xoxuMas Ansa cxkatHs | M® Bo3nyxa 10 3ajaHHOrO HaBJEHUS,
Hx/M®; Qg — NMpOM3BOAMTENLHOCTL KOMIpeccopa, MY/MuH; fp x — BpeMs paGoThi
KOMIIpeccopa 3a pacuerHbiii mepuoj, 4 (onpefensieTcss AJsi KOHKPETHHIX YCJIOBHN);
se = Pge/Pyx — yAebHbI Bec BCMOMOTaTebHBIX SIEKTPONPHEMHHKOB KOMITPECCOp-
HOH YCTaHOBKH; Ppc — YCTaHOBJEHHAs MOUIHOCTb BCIIOMOTATEIbHBIX SJIEKTPON PHEMHH-
KOB, KBT; Pyg — ycTaHOBJEHHAS MOIIHOCTb KOMIIPECCODHOR yCTaHOBKH, KBT; Mm,
Mgz — K. II. Jl. COOTBETCTBEHHO Nepeflail H JABUraTeJs.
ITps OTCYTCTBHM TOUHBIX R@HHBIX MOXHO NpHHHMaTb Mg = 0,97, Mz = 0,95.

Torza
AQutp.u (1 + K ¢)

Wromn = 9.81.5,64 10°n, (2.29a)

rge Mg — K. I. . Komnpeccopa (Mg = 0,6—0,8 ana HOpIIHEBBIX KOMIIPECCOpPOB,
Nk = 0,6—0,7 — ans Ty p6OKOMIIPECCOPOB).

B pacuerax MOXHO NPUHHMATDH CeylOLIUE 3HAUEHHST YAEAbHOH PaGOThl KOMIpec-
COPOB B 3aBHCHMOCTH OT H3GHITOYHOrO JaBJEHHA:

JiNf TOPLIHEBBIX KOMIIPECCOPOB:

JHasnenue, 108 Ta _ 4 5 6 7 8 9 12
A, tac, Jm/M* |, |, 154,01 179,52 203,06 220,79 241,32 258,0 292,33

A TypOOKOMIIPeccopos:

JHasaenne, 10% Tla | 6 7 8 9
A, two. Jx/M* | | 175,60 190,30 204,05 216,33
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INpn npHGIAKEHHEIX PacieTaX HJIH NDH HATHYHH TOYHHX KOIDOHIHEHTOB HCMO/b-
30BaHHS TE€XHOJIOTHIECKHA pacxoj 3/IeKTPOIHEPIHH BCeMH KOMIDPECCODHEIMH YCTaHOB-
KaMH We, goun (XKBT 1) fonyckaercs onpegeasth no gopmyie

n
W, koun = KuT Z Pyy, 1 (2.296)
1

rie Ky — cyTouHbl# TpynnoBo#t Ko3(MdHIHEHT HCIO/Ib30BAaHHS KOMIpeccopoB; T —
HPOAO/IKUTENLHOCTb PabOoThl {IPHHUMAETCS TO PeXXuMy paboTel WAXTH), 4; 4 — KOJIH-
YecTBO KOMIIpeccopoB; Z Pyx — CyMMapHasi YCTaHOBJCHHAS MOLLHOCTh BCeX KOMIpec-
COPHBIX YCTAHOBOK, BKJIOYash MOLUIHOCTb BCIIOMOTATEJbHBIX 3JIEKTPONPHEMHHKOB (CO6-
CTBEHHBIE HYXAH), KBT.

Jna npuGinKeHHHX pacueTos Ky MOXKHO NPHHHMaTh: NPH TpPeXcMeHHOH paGote
no 6 4 — Ky = 0,6; npu asyxcmennoii pabore no 6 1 — Ky = 0,4; npu TpexcMeHHOH
pabote no 7 4 — Ky = 0,7; npu asyxcmennoit pabote no 7« — Ky = 0,5; npu xByx-
cMeHHOl paGore mo 8 4 — Ky = 0,55; npH TpexcMenHoit paGore mo 8 1 — Ky =
== (,75.

228 KonaunuonupoBaHnue Bo3Jayx a Hopma pacxosa anekrpo-
SHEpTHY Ha KOHAMLHOHHDoBaHHEe Ho, x (KBT-u/THC. KKan) onpefieigeTca Kax OTHOIIIE-
HHE CyMMEl PACXOJ0B 3JEeKTPOSHEPTHH BCeMH NOTPeSHTENAMU CHCTEMBl KOHIUIIHOHHU PO-
BaHMs 32 PacueTHHI MepHoJ K HeOOXOIMMOMY KOJHUECTBY X0JI04a AJIST OXJaXJIeHHs
LIaXTHOTO BO3AyXa J0 HOPMaJbHOH TeMIepaTypH

Ho.x=We. x/Qn. x» (2.30)

rie We.x— CyMMapHuIi pacXojl 3JE€KTPOIHEPTHH HA KOHAMIIMOHHPOBaHHE IIAXTHOI'O
BO3JlyXa 3a pacueTHbIA NepHot, KBT-4; Qy, x — Heo6XOMHMOe KOJHUECTBO XOJ0Aa AJIS
KOHJIWUIMOHHPOBAaHHA UIAXTHOIO BO3AYyXa, THIC. KKaJ.

CymMMapHbIf pacXoll 3MeKTPO3HEPIHH HA KOHJMIIMOHHPOBaHME LIAXTHOTO BO3/yXa

We,x = ZWx.y + Z‘an (2.31)

rae Wy, y — pacxon 3/7eKTPOSHEPrHH OXHOK XONONM/IbHOH YycTaHOBKOH (MauIHHOH),
KBt-4y; Wy — pacxol 3JeKTpO3HepPruMm OJHOH HACOCHOH YCTAHOBKOH, nojaiomed
X0JOJOHOCHTEMb, KBT 4.

Pacxon sJeKTpOyHEPTHH OJHOK XOJOAWJIBHON YCTAZHOBKOH

Qxptp
v Kync ’

rie ?xp— pacueTHas XOJOJONPOH3BOAMTENIBHOCTb ORHOH XOJOAMJIbHOM YCTaHOBKH,
KKan/u; fp — BpeMd paboTH XOJOAUNBHON YCTAHOBKM 3a pacueTHbll TepuOJA, 9;
Ky — ynenbras XOJOHONPOU3BOAHTENLHOCTD XOJOJH/IBHOTO AareHTa, kKaa/KBr-u
(npuHHMaeTCs IO KPHBHIM pHC. 3 U 4 MpHIOKeHUH 4); ¢ — K. . 1. PeaJbHOTO XOJO-
Jonpolecca {pH OTCYTCTBHH JAaHHHIX MOXHO Ipuxumath K¢ = 0,5—0,6). Qxp u fp
NPUHHMAIOTCA [0 JaHHBLIM PacueTa CHCTeMbl KOHJMIVOHMPOBAHHS IIAXTHOTO BO3ZyXa.

Pacxos 3JeKTpo3HeprMH OJHOH HAacCOCHOH YcTaHOBKOH, nojaiomeil xosaogo-

HOCHTEJD,
Wn = anpHptp, (2.316)

e Wy — YAeTbHBE DAcXof| 3JeKTPOSHEPTHH HACOCHOR ycTaHOBKH, KBT-u/M3-km;
Qp — Heobxozumoe (pacuerHoe) KOJIHYECTBO XOJOAOHOCHTeNs (BONM), NepekaunBae-
MOTO HacocHOH ycTaHOBKOM, mM%/u; Hy — pacueTHblt Hanop (CyMMapHbi#) Bogomojao-
ute#l cHcTeMsl, KM; fp — BpeMs paGOTH HACOCHOH (XOJIOAM/IbHOMR) YCTAHOBKH 3a pacuert-
HBbI MepHOJ, Y.

Yienpubiit pacXoX 3JeKTPOSHEPTHH HACOCHOR YCTaHORKOA (MPH HCNOMb30BAaHHH
B KauecTBe XOJOXOHOCHTEJS! BOABI)

Vx. (2.31a)

3,01
“a Nanr ’ ( B)

rie Nu, My — COOTBETCTBEHHO K. M. A. Hacoca ¥ TpyGonpoBoza (onpefensieTcss B pealb-
HbIX YCJIOBHSX).
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229 TIpoune S5NeXTPONPHOMHHKH Ha NOBEPXHOCTH
H NOJA3SEeMHH X BHPa6oTK aX. PacxoX a/lekTpo3HeprisH OCHOBHEIMH 3JIEKT-
PONpHEMHHKAMM TEXHOJOTHYECKOTO Npollecca A06HYH (OYHCTHHIX M NOATOTOBUTEAbHBIX
pabor), CTALLMOHAPHHIMH YCTAHOBKaMH (HACOCaMH, BEHTHJSTOPAMH, KOMIIPECCOPaMH,
HOABEMHLIMH MALIHHAMH) H TPAHCIIOPTOM (3/IEKTPOBO3aMH M KOHBeliepaMu) COCTaBJIsieT
85—90 % o6uiero pacxoia 3/1eKTpo3nepruu no maxte. Ocranbubie 10—15 % saekrpo-
SHEPrHY PacXOflyeTcs MEJKHMH 3JIEKTPOYCTAHOBKAMH B NMOJA3EMHBIX BhIpaGOTKAX M HA
MOBEPXHOCTH HIAXTHI.

B cBAsu ¢ HeGOJBIIMM YIedbHbHIM BeCOM NOTPeGNEHHS 3JeKTPOSHEPrHH STHUMH
ycTaHOBKaMK B o6uieM noTpeG/JeHHH 9JeKTPOIHEPTHH LIAXTOH H HEBO3MOMKHOCTDHIO
YCTaHOBHTb 3aKOHOMEPHOCTb H3MEHEHHS 3JIeKTPOHOTpebJeHust KaKJAOR M3 HMUX Oflpe-
JeJIeHHe pacxoja 3JeKTPOSHEPrHH MO HHM DEKOMEHJYyeTcsl OCYHIECTBHTb MO CpejiHe-
norpe6sieMoit MOLLHOCTH, 06beAHHHB HX B TPH FPYNNH:

1 rpynma - 3JeKTPOYCTaHOBKH B MOJ3EMHRX BHIpaGOTKax wiaxth (Ge3 yuera
Mall¥H M MEXaHHU3MOB JOOHYHLIX H MNOJAFOTOBHTEAbHEIX Y4acTKOB, CTAlHOHAPHOI'O
O6OpYIOBAHWS M TPAHCIOPTa); 2 TPynNna -— 3JeKTPONPHEMHHKH TeXHOJOI'HYECKOro
KOMILJIEKCA, KOTebHAs, KajJopupepn, agMHHHCTPATHBHO-GHITOBOR KOMOHHAT, MeXaHH-
YecKue MacTepCKHe, CKJais, MNOPOAHHIA KOMMJEKC, nepepaGoTka Jeca B Ap. (6e3
yuera HHAUBHAYaAbHOH o6oraTHTeNbHOR (aGpHKH NMpH LIaXTe H HEXOB, HAXOAALHXCH
Ha camocTosiTeJbHOM GanaHce).

Pacxop snekTposHepruu no xaxaofi rpynne (xBr-u) onpegensiercss no gopmyJae

n
Wo,mp=T ElKuPy, (2.32)
1

rie T — mpoAoaXHUTENbHOCTb PAaGOTH INAXTH 33 PacueTHbAl TEePHOL B NOA3EMHBIX
Bbipa6GOTKaxX MJH Ha NOBePXHOCTH, 4; Kyu — KO3(ULKEHT HCNOJNbL30BaHHA HOMHHAJD-
HbIX MOIIHOCTER 3JIeKTPOIPHEMHHKOB OXHOIO YYacCTKa, BXOASIIEro B rpynny (npuse-
Jenbl B Ta6a. 3.6 npunoxkenus 3); Py — ycTaHOBJeHHas MOLIHOCTb 3JEKTPONpPHEMHH-
KOB OJHOTrO yyacTka, BXOJAsllero B rpynmy, KBT.

Hopma pacxoja 3/1eKTPOSHEPTHH MO MPOYUM BCIIOMOraTeJbHBIM 9/1€KTPOI PHEMHH-
KaM olpejesisieTcsi KaK OTHOIIEHHe PAcXoJa 3JIEKTPO3HePrHH 3a PACYeTHHA NepHON
K IJIaHOBO# J06kIYe 3a TOT XKe nepuok (XBT-u/T)

Ho np = Wap/Am- (2.33)

22.10. TexHONOrHYeCcCKasa HOPMA NNO Ll aXTe. TeXHONOTHUECKHE
HOpMbI 1o maxTe (KBT-4/T) onpeessioTcs KaK OTHOLIEHHE COOTBETCTBYIOIIKX TEXHOJIO-
THYECKHX PacXOf0B 3JIEKTPOIHEPrHH 3a pacyeTHHIt MepHOJA K RoOblue yris mo Iaxte

3a TOT JK€ NEPHOA:
a) mojseMHas

Hr, noga = Wx. nona/Am, (2.34)
rie
Wenops=Wr.gya+ Wrn.ya+ Wr, 2p + Wes; (2.34a)
6) MoBepXHOCTHASA
Hrx, nos = Wr. nos/Aun (2.35)
rae
Wr.mos =Wr.n+ Wr. senr + Wr.xomn + Wr, 1, KBT-y; (2.35a)
B) oOIlelIaxTHAS
Hy, om= Wr, om/Aws (2.36)
rae
Wr. om = Wr. nogs + Wr. nos, XBT-u, (2.362)

2211. O6menpousaBoAcTBeHHAaa HOpMa no maxTe. Obuwe-
NpPOH3BOJCTBEHHAsA HopMa mo maxte Houy (KBT-u/T) onpegensiercsi Kak OTHOLUEHHE
pacxoia 5JeKTPOIHEPrHH B LEJOM HO HIaXTe 3a PacyeTHLIA NMepHOA K Aobbiue yris

3a TOT Ke NepHOI:
Ho,;m= Wo, m/Am- (2.37)

Pacxop 3/1eKkTposHeprun B ejoM no maxte (kBT-4) onpefensercd Kak cymMMa
OGLIELIaXTHOTO TeXHOJOTHYECKOr0 PacXofia H Pacxofa Ha BCIIOMOraTeNbHBIE HYMJBI:

Wo,m = Wr. om + Wo.xomn + Wo, ocm + Wo.up + AWnor, (2.38)
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rae Wo.xoun — PACXOJ /1eKTPOSHEPryH Ha BhPabOTKY CKATOrO BO3AyXa JAJAfA BCOOMO-
raTeJbHHX HYXJ 8a pacueTHH nepuofi, KBT-4; Wy, np— Pacxofl 8/IEKTPOSHEPTHH
NPOYHMH HOBEPXHOCTHHMH (OGUIElIAXTHHMH) 3JEKTPONPHEMHHKaMH 3a pacueTHHH
nepuosi, kBr-y; AWpyr — noTepH 3JIEKTPOIHEPIHH B CHCTEME DJIEKTPOCHAaGKeHHS
LIAXTH 3a pacyeTHH nepuok, KBT-u (eM.2.6); Wo, ocs — PacXofi S7€KTPOIHEPTUH Ha
ocsemenue, kKBt-u (cm. 2.5).

Jlo Buexpenns nmpubopoB yueTa pacXoAa SJEKTPO3HepraH M 3(QeKTHBHOrO KOH-
TPOJiAi BLIIOJHEHHS HOPM pacxoja IO TeXHOJOIHUYeCKHM npoleccaM AOMyCKaercs
onpefeseHHe HOPMBl PacXoJia 3JEeKTPOIHEPIHH B LEIOM MO 1IaXTe MO METORY KO3(dH-
UMEeHTa HCHOJb30BaHHS.

OO61uen poU3BOACTBEHHNA PacXoA MeKTPOSHepruu no maxre (KBT-u)

Wo.m = Kg.rPy. mTm» (2.39)

rae Ky, r — rofosoil KoshduIueHT HCNONb30BaHHA HOMEHAIbHEIX MOULHOCTEH 3/1eKTPO-
NPHEMHHKOB WIAXTH; Py, — CyMMapHasi YCTaHOBJIEHHAs MOLIHOCTb paGoTalomux
9/1IeKTPONPHEMHHKOB LIaXThl, KBT.

TFogoBoll KO3(HIHEHT HCHONb30BAHHA HOMHHAMBHBIX (YCTaHOBJEHHBIX) MOLLHO-
cTeil 3/1eKTPONPUEMHHKOB IAXThl ONPefeSETCA H3 CTATHCTHYECKHX JAHHHIX Pacxofa
3JIeKTPOHEPIHH 110 1IaxTe 3a nocaeinne 3—5 Jer:

n
ZWo.m.d)
nl—_,

ZPy. m ¢7m
1

Kyp = (2.40)

rjie n — KoauuecTso JeT (He Menee TpeX); Wo, m, p-— PaKkTHUeCKHi pacxoll 3/1eKTpo-
9HEePTHUH N0 LIaxTe 33 OJHH NPeXbIIYIHH OTUETHHHE rofi, KBt 4; Py, y, p— cymMmapHas
YCTaHOBJIEHHAA MOIUHOCTb (PaKTHYeCKH PaGOTaBUIHX 3JIEKTPOIPHEMHHKOB B IPeAbIAY-
IeM OTYETHOM oAy (ofuH rof); Ty = 24N — Bpems paboTH NpeANpHATHA (WaxXThbi)
B rofy, 4; N — KoJandecTBo paGouux JHeH B Iogy.

IIpumepHbIil pacuer HOPM PacXoAa /eKTPOSHEPTHH Ha WIaxTe NPHBEAEH B NPHJIO-
WKeHHH 2.

2.3. Onpenenenye HOPM pacxofia SJEKTPOIHEPTHH MO paspesy
(no6biya yras M CJaHUA OTKPHITHIM CNOCOGOM)

2.3.1. HopMa pacxoza 3/JeKTPOSHepPrHH IO pa3pe3y OIpejeJsieTCs PacyeTHo-
aHaJIUTHYECKHM MeTofoM. Pacuersl pacxosa 9JIeKTpPoIHEPrHH NpPOUSBOAATCH AJISA
OTJe/IbHbIX 3HEPFOeMKHX YCTAHOBOK H TPYNN MeJKHX 3JEKTPOYCTAaHOBOK DasfesbHO
IO TEXHOJOTHYeCKHM IIPOLECCAM COIVIACHO THIOBO#H cTpyKtype (cM. 1.3).

2.3.2. Pacuetnl noTpeb/ieHUs 3JEKTPOIHEPrHH 3JKCKaBaTtopaMH IO JoOhiye,
BCKphIllle H OTBally, 3JeKTPOBO3aMH, KOHBefiepaMH, rujpoMexanusauueii H BOAOOTIL-
BOM NIPOU3BOJAATCA [0 pacueTHHM (POPMYyJIaM C YYETOM IKCIIYaTaUHOHHBIX H 3JeKTPo-
TEeXHHYECKHX XapaKTePHCTHK 3Toro o6opyAoBaHus. PacueThl pacxoia 3/JieKTPOIHEpPruH
I TPynn MeJKHX 3JIeKTPOYCTaHOBOK BHINOJNHSIOTCS MCXO[Sl H3 YCTaHOBJEHHOM
MOILHOCTH 9JeKTPOJABHIaTesei, KOI(dUIEeHTOB HX HCII0JIb30BaHHS U IIPOAOJIKUTEb-
HOCTH pa6oTsl B cyTKH (Mecsl, rof). Onpesesenne 1 0603HaueHHe OCHOBHEIX PACYETHEIX
BEJHYHH H KO3((DHIMEHTOB JaHH B MPHJIOKEHHH 3.

233. Job6nuHbe BCKPHUWHBNE H OTBajdbHbHEe (TOPHHE)
pa6ortu. Hopma pacxona sJieKTposHeprid no JOOHIYHBIM K BCKPBILHKIM Y4aCTKaM
Hy, p s (kBT u/M®) onpegensiercs Kaxk OTHOMIEHHE PacXoAa 3JEKTPOSHEPTHH SJEKTpO-
NPHEMHHKAMH Y4acTKa 3a pacueTHBIA NepHOJ BpeMeHH K BHIHHMaeMOH S5KCKaBaTOPaMH
TOpHOH Macce 3a TOT Xe NepHOA:

Hegs=Wrgs/Q (2.41)

rie Wiy, g, » — Pacxoil 3JeKTpO3HepruH, 3aTpauiBaemofl Ha JoOHuy M BCKpBILLIY,
KBT-4; @ — obLyee Ko/M4eCTBO rOPHOM MaccHl, TepeaonayHBaeMoli 9KCKaBaTOpaMH, M5,
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Pacxoz snekTposHepruu No AOGLIYHLIM M BCKPHIIHHM yuacTKaM Wy, n. s (KBT-4)
onpejieisieTc KaK CyMMa pacXofOB S/IeKTPO3HEPrHH 3KCKaBaTopaMH, 6yPOBHIMH CTaH-
KaMH, BCMOMOraTe/fbHLIMH (MPOYHMH) 3/IeKTPOIIpUEMHHKaMM (HacocH H Ap.):

WT. o.B = WT. ) + W& + Wnp. (2‘42)

rae Wy, s, Ws, Wyp — pacxol 3MeKTPOIHEPTHH COOTBETCTBEHHO SKCKaBaTopamu, Oy-
POBLIMHE CTAHKAMH M IIPOYHMH SJIEKTPONPHEMHHKAMH JOOKIMHOTO H  BCKPHILIIHOTO
y4acTkoB, KBr-u.

1. 3KckaBaTophl OfHOKOBIIOBbie, [loTpeGiaeHHe 3NeKTPOIHEPTHH OJHOKOBHIO-
BBIMH 9KCKaBaTOpamH, paboTa KOTOPHIX XapaKkTepH3yeTcs pe3Ko MeHsiouieHicst NoBTOp-
HO-KDAaTKOBPEMEHHOH Harpy3Koil, ompefensieTcs MO NPOAOKHUTENbHOR cpefHenoTpes-
JIIeMOl MONIHOCTH B 3aBHCHMOCTH OT KOJHYECTBAa, Ha3HaueHHs H THNA SKCKABaTOPOB H
YC/I0BH 3KCKaBallMH € yyeToM (DM3MYECKHX XapaKTepHCTHK TOPHOM Macchl.

CpeanenorpebaseMas MOLHOCTb 9KCKaBatopa (kBT)

Pep = wynQu, (2.43)

TJie Wyy — YAedbHb PAaCXOJ 3MEKTPOIHEPrHH AJIst JaHHOTO 9KcKaBaTopa (cu. Taba. 3.8
npunoKeHus 3); Qq — cpefHeuacoBast 1POM3BOAMTEIbHOCTb SKCKaBaTopa 3a pacuer-
HBI NepHoA (CYTKH, MecsIl, FOx).

Cpeanenorpe6isieMyio MOIHOCTb OLHOKOBIUOBLIX 3KCKAaBaTOPOB, paGoTAlOMHX Ha
ZoGblue W BCKphIlLie, AONYCKAeTCA ONpeAelsTh 1o popmyae

Pcp = KgPp, a» (2.44)

rae Kp — ko3QdullMeHT BKJIOUEeHHs 3KCKaBaTopa (OTHOWeHHe pPabouero BpeMeHH
5KCKaBaTOPA KO BpeMeHH paGoThl yuacTka 3a CyTKH) (IpHHHMaeTcs 13 rpaduka paborsl
yuactka). [IpH oTcyTCTBHH MaHHBIX MOXHO mpHHEMaTh K= 0,5—0,7; Pp s — mno-
TpebHasg MOWHOCTb (HArpy3ka) 3KckaBaTopa, KBr.

IMorpebuasa MmolmHOCT: 3KCKaBaropa (kBT) onpegensercs:

JJISl KApbEePHLIX M BCKPHIIHBIX 9KCKABaTOPOB

Pp. s = 0,99K¢Ex + (1,39 4- 0,326KyY) ExRu; (2.43)
AJisl [IaramliuXx 3KCKaBaTOpOB
Pp.s =p (gx + 0,7Kyy) ExRy, (2.46)

rie Ky — yZheabHOe CONMPOTHB/CHHE YepnauHio (cm. tabn. 3.9 npunoxenns 3); Ex —
€MKOCTb KOBUIA SKCKaBaTopa, M%; Rq — pamuyc yepnanus, M; Ky — xosddumnueHt
HCIIOJIb30BaHHUA Kosmia (cM. Ta6i. 3.9 mpusoxkenus 3); Y — NJIOTHOCTh TOPHOM Macchl
(cm. Tabn. 3.9 npuaoxenns 3); p — sMnupHyecKul KoaPOHIHEHT, 3aBHCSINKA OT THNA
9KCKaBaTopa.

Tun skckasatopa , , , . . . 31II-5.45 S1I-10.70A  JII-15.90A
P, KBr/r.Mm ., ., . .. .. 0,642 0,496 0,437
Tun skckaeatopa , , , , . . OIll-20.76B DIII-25.100 3I1-80.100
p, KBT/ToM . . ... ... 0,387 0,543 0,613

gx = Gy/Eyx — yneabnas macca kosma, T/m%; Gy — Macca KoBma, T (IpHHHMaercs
10 AaHHLIM 3aBOJA-H3TOTOBHTENS MJIH HO KaTaJoram).

[Monyuennsie peaynprartsl mo dopmyaam (2.45) u (2.46) Heo6XOAMMO CpaBHHThb
C OMLITHBIMM JAHHEIMY TMPEABIIYLUIMX JeT A1 OJMHAKOBbIX YCJIOBHA H THINOB 3KCKaBa-
TOpPOB.

Pacxon siekTposHepryu 3a ONpefeNeHHbI NMepHOA BpeMeHH DPaGoOTH OAHOTO
skckasaropa (kBt-u) onpegensiercs no gopmyJe

Wi = wynQ, (2.47)
Wy = PesT, (2.48)

TZie Wyy — YACTbHBIA PACXOX S/EKTPOSHEPrHH HA 3KcKaBalmio, KBT-u/M® (em. Tabu.
3.8 npuiaoxKenns 3); Q — NPOH3BOAUTEIBLHOCTb 3KCKABATOPA 3a pacueTHbIl mepuos, M
T — BpeMa pa6oTHl yuacTKa 3a pacueTHbLIlf nepuof, 4.
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Texnonoruueckuit pacxol 3JeKTPOIHEPTHM MO FPYNAe IKCKaBaTOPOB Yd4acTKa
(pa3pesa) (kBT1-u) onpegensierca no gopmy.te

n
Wro= Y W, (2.49)
1

rje n -— KOJHYEeCTBO 3KCKaBaTOPOB.
2, chxanaropu MHOI'OKOBUWOBBIE H ornanooﬁpasosarenn. MHOI‘O‘{epHaKOBbIe

HKCKaBaTOpPLl, OTBal006pa3oBaTe]li H TPAaHCIOPTHO-OTBajbHEIE MOCTHL NpH pabote

HMEIOT OTHOCHTEJIbHO CIOKOMHBIE NPOAO/KHTE/bHbE Harpy3ku. Cpexusas morpebisie-

Masi MOULHOCTb M PACXOJ 3JIEKTPOIHEPrUH JAJIs 3TOoll rpynnsl noTpeGuTesneil B 3aBUCH-

MOCTH OT X KOJIHYECTBA H HAa3HAUEHHS, a TAKKE YCAOBUIl IKCKABAIMH ONPENSSTIOTCH

1o opMyJaM, aHAJNOTHIHBIM TeM, KOTOpPbIE JIaHbI AJis ONIpefieIeHHsl CpefHenoTpebise-

MO/l MOMUIHOCTH ¥ PACXOHA JIEKTPOIHEPIHH ONHOKOBIIOBLIX IKCKABaTOPOB.
CpennenorpebisieMast MOMHOCTb, KBT

Pcp = Kmpy, (2.50)
HH
Pep = wynQu, (2.50a)
rae Ky — xosddHunHeHT UCnoab30BAHNS HOMUHANbHBEIX MOIIHOCTEH 3JEKTPOJBHrare-
Jgeit (cm. Taba. 3.10).
Pacxon 3nexrposnepruu (KBT-u)

Wi, 5 =PepT, (2.51)
HJIH
W 5 = wynQ. (2.51a)

3. BypoBuie craukn. Pacxol 3/MeKTposHepruy Ha GypeHue CKBaxHH (Ajasg Gypo-
BEIX craHkoB) (kBt-4) onpenensierca no yAenbHOMY pacXoRy 3JeKTPOSHEPTHH:
W6 = wypLcu, (2.52)
IZie Wyq — YAEABHLIA PAcXof 3/eKTposHepruu Ha Oypenne ckpaxun (KBt-u/m) (cm.
Tabx. 3.8 npuioKeHus 3);
HJIM TI0 MeTOAY KO3(p(dHLHEHTa UCTIO/NB30BAaHNA
cpenuenorpebnsemMas MolHOCTb, KBT

Pep = KuPy, (2.53)
PAacXojl 3JeKTPOSHeprdH, KBt u
Wﬁ == PcpT. (2-54)

Pacxoj 3/1exTposHepruy Ha 1 T yras (caanua) uaum Ha 1 m® ropHofi maccet no
JIOOGLIYHBIM M BCKDHIIIHBIM y4acTKaM M Ha | M GypeHds] CKBaXKHH ONpeNenseTcs::

Mo 3KCKaBaTOpaM
Hy=Wy4/A; (2.55)
Hy =W, /Qu; (2.56)
no GypeHHI0 CKBaXKHH
Hg = W¢/Lcx, (2.57)
rie Lex — naanupyevas ABHA CKBaXKHH, M; A — nuiannpyemas 106514a 3a pacuyeTHbIf
nepuog, T.
234. 3nekTpudbUHUADOBAHHB i KeJe3HOJLOPOXKHB

Tpauncnopr IlorpebieHne 3,eKkTposHeprud 3JAeKTPHOHIHPOBAHHBIM IKeJIe3HO-
AOPOMHBIM TPAHCIIOPTOM (B YCJAOBHSX OTKPHITHIX TOPHBIX PabOT) HA CTOPOHE IepeMeH-
HOTO TOKA NPeo6pa3oBaTeNbHOM NOACTAHUME Wr,rp, s (KBT-u) onpesenserca no dop-

Myae
Wr. rp.o = A(l + K) (wrp + inp) QvyL, (2.58)

rie A — sHepretHyeckuil mokaszaTeab 3JeKTPHOHIMPOBAHHOTO IKeJe3HOZOPOKHOrO
Tpancnopra, kBr-u/maH-kM (cM. Taba. 3.2 npusnoxenus 3); K — kosdoduuuent,
npeAcTaBagomHi co6ofi OTHOLIEHHE CYMME! MAacC 3/1eKTPOBO3a H COCTaBa NMOPOXKHHX
BaroHOB K Macce M0e3fa HeTTO; Wry — OCHOBHOE YHebHOE COMPOTHBIECHHE ABUIKEHHIO
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rpyxenoro cocrasa, gaH/r (cm. Taba. 3.3 nmpunoxenust 3); imp — CONPOTHBIEHUE
NpPHBEJIGHHOTO YKJIOHA OTKATOYHLIX myreft, naH/t,
Lili + islz + ..+ iadn
Inp = 2.59
G "Ry A STy P @.59)

iy, i3, ..., In — YKJIOHBI 371eMeHTOB YTH, %o0; Iy, s, ..., ln — RJIHHB JMEMEHTOB MyTH,
KM; Q — KOJMYeCTBO MepeBo3uMoro rpysa, mM>; L — mosmas niauua nyte, BKAouas
YYaCTKH NePEfBUAKHEIX MyTel, KM; Y — IJIOTHOCTb yrist (mopons), T/me.

Pacxopn snekTposHepru# Ha | T-KM mepeBosumoro rpysa, KBT-u/T-xm

Hy wp, o =Wr, 1p.3/QLY. (2.60)

IpuBenennas dopMys1a He YIUTHIBACT PACXOAA 3JIEKTPOIHEPTHH HA CYCK MOPOXK-
Hero COCTaBAa, TAK KaK MOPOXHUE Moe3Na Jubo unyT mojx ykaou Ge3 pacxofa 3JeKTpo-
SHEPrHW, JH6O pPacxoj, UX COCTABJsAET He3HAYHTENBHYIO BEIHIUHY.

235 . KouBefiepuui Tpauncunopr [lo xapakrepy norpebieHus
SJIEKTPOSHEPTHH JIEHTOUHHE XKoHBeflepsl MOTYT OLITb pasliesieHsl Ha JBe TPYITITH:

3a6ofiHble H OTBaJbHbIE KOHBeHepHl, TpH paboTe KOTOPHIX MOTpeGIsieMast MOIHOCTh
H3MEHSeTCs B 3aBHCHMOCTH OT HaNPaBJeHHs NTepeMenteHts SKckaBaropa (oTBanoobpa-
30BaTess);

TOpLEBHIE, MAruCTPajibHHIé M HAKJOHHEIE KOHBefiepe, NpH pabore KOTOPHX
norpebisieMast B eIUHHLY BPEMEHH MOIIHOCTb He M3MeHSeTCd, €CHAH He H3MEHAeTCS
NPOM3BOAHTEIbHOCTh KOHBEHepHOR YCTAHOBKH.

Pacxon 3/MeKTPOSHEPTHH ONpenenserca:

3a6ofHLIMH HJIH OTBaJbHHMH KOHBeHepamu, KBT-u

n
Wi.s =0,013 Y Lyw [nacvaty +0,14Q], (2.61)
1
TOPIEBbIMH, MAaTHCTPANbHEIMH M HAKJIOHHHIMH KoHBefiepamu, KBT-u

Wi, = 0,013 ﬁ Law [w,,tp +0,28Q (1 + S_’;E)] , 2.62)
1

n
rre Z Ly — cyMmapHasi AnuHa KOHBeNEPHOR JNHHHM, M; @ — CONDOTHBJIEHHE JBHXKe-
1

HHIO JIEHTH; ¢ — Macca 1 M JBHXymuxcst yactelt komsefiepa, xr/m (cm. Taba. 3.5
pHIIOKEHNs 3); Uy — CKOPOCTD IBHMEHUS JIeHTH KOHBefiepa, M/c; ny — xoaddumment
HCIIO/Ib30BAHHS KOHBeltepoB B JHuEH, 1/uIT;

l+2+...+n; (2.63)

n2

Np =

n — KOJNIMUECTBO KOHBeliepoB B JIHHWUH; fy — Bpems paGOTH COOTBETCTBEHHO
3a6ofHEIX (OTBaNBHBIX) H MAarHCTPA/NbHEIX KOHBEHEPHHIX JHHHA 32 pacueTHHH nepuon
(onpenensiercs B KOHKPETHHIX YCAOBHSAX 1o rpaduxy pabot), 4; Q — KOJMIECTBO TPAHC-
IMOPTHPYEMOTo I'Py3a 3a pacueTHHI UEPHON (32 BPeMs Iy 3 HIH By, ), T; B—cpeanni
yroa HakKJOHA KOHBeflepa, rpapyc.

CyMMapHLIA PACXOJ 3/eKTPOSHEPTHH 1O KOHBefieDHOMY TpPAHCNOPTY, KBT-u

n m
W, TP, R == 2 Wi + 2 Wi, m (2.64)
1 1

TZe 7 U M — KONHIECTBO 3a60RHLIX M MAaTrMCTPaNbHHIX KOHBeHEDHHIX JIMHHI.
Pacxox 3/1exTposHepruu Ha 1 T mepesosHMoro rpysa, KBr-u/T

H'r. TP. K = W’l‘. TP, K/Q- (2-65)

[Mpr npubnukendsIx pacueTax AMs HEKOTOPLIX MaUIMH H CPeACTB TPaHCHOpPTA
pacxofl 3MEKTPOIHEPTUH MOK 2T 63ITb onpenei2y ¢ MOVOIb0 MPHUMEPHEIX HOPM pacxofa
9/IEKTPOSHEPT'HH, MPHBEACHHSIX B Tabn. 3.8 npunoxenus 3.
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236.BoaooTNuBHbEe YCTAaHOBKH H YCTAHOBKH JJaf
THAPOMeXaHH3auu i TexHoJOrHUeCKHT PacXoj SNEKTPO3HEPTHH 3a pacyer-

Hullt neproa Wy (xBt-u) onpegenserca no popmyse
Vs = wgQH, (2.66)

TAe Wy — YAAbHEI pPacXofl 3MeKTPosHepruu, KBT-u/M3- ky;
JVIsT BOROOTVIMBHOH YCTaHOBKH

wg = 3,35/M, (2.67)

wg = 3,45 /Mt (2.68)

Tw — K. . . HAcoCHON YCTaHOBKH; Q — KOJHMYeCTBO NepekaunBaeMOR BOAbI (CM.
2.2.5), M®;, H — nosiHbft HANop, cO3JaBaeMbli HACOCOM, KM.

Ilorpe6nenne 3eKTpoIHEPrUH BOXOOTIMBHHIMH YCTAHOBKAMH, a TaKXKe YCTaHOB-
KaMH I ruapoMexanu3anua Wy (kB1-u) MoxkeT GbITh TaK)Ke OIpeNesieHO O YCTAHOB-
JIEHHOM MOIIHOCTH 3JIeKTpoXBuraresed, Ko3pPHIHEHTY HX HCNOJb30BAHHS M APOAOA-
JKHTeJBHOCTH PaGoThl B CYTKH (Mecdl, Iof):

Wp = KgPyT. (2.69)

237 I1pouue 3NeKTPOYCTaHOBKH paa3pe3 a. Pacxof snekrpo-

9HePrHH IKCKABATOPAMH, CPEACTBAMH TPAHCHOPTA, BOJAOOTIHBOM H YCTAHOBKaMH JJIf
rHApoMexanusaluu cocrasisger 87—92 % obimero pacxoia 371eKTPO3HEPTHH MO pas-
peay. Octanbanie 8—13 % 3/1eKTPO3HEPTHH PACXOAYIOTCH MEJIKHMH 3JIEKTPOYCTAaHOB-
KaMmH, YCTaHOBJEHHBIMH HEMOCPEACTBEHHO B pa3pe3e HWJIH Ha NPOMBILIEHHOH NJo-
wajxe.
Pacxop 3/1eKTPOSHEPI'HH 3THMH YCTaHOBKaMH onpejensiercs 1o cpefuenorpebise-
MOt MOLIHOCTH, T. €. HCXOJAS H3 YCTaHOBJIEHHOH MOILHOCTH 3JIEKTPOABHIaTeJ el OTACdb~
HbIX YCT4HOBOK, K03)OUUMEHTOB Hcnosb3oBaHmst (cm. Taba. 3.11 npuaoxenus 3)
H NPOJLOJIKHTENLHOCTH paGOTH pa3pesa B CYTKH (Mecsll, roj).

Pacuer cpefneii norpe6aseMoll MOIHOCTH IO 3TOH rpynme 3/ieKTPOYCTaHOBOK P
(kB1) npoussogutca no dopmy.e

P = Y KuPy, (2.70)

rae Py 1 Ky — cyMmapHasi yCcTaHOBJIHHAS MOIIHOCTb 3JMEKTPOABHraTesNell H CpelHe-
B3BELUEHHHIH KO3(HIMEHT HCIIONb30BAHUS TPYIINL JEKTPOYCTaHOBOK (cM. Tabu. 3.11

NpUJIOKEHHA 3).
Pacxop snekTposHepruy o 3Toit rpynie Wo, np (KBT-4) onpenensiercs no gopmyine
Wo.ur = PT, (2.71)

rie T — DpoROMKUTENbHOCTE paGOTH pa3pe3a 3a pacueTHHIN MepHofx, 4.

238. O6menpoussofcTBeHHAass HOpPMa HO pas3pesy.
TexHosoradecKuit pacxos 3JeKTpO3HEPruH Mo paspesy Wy, op (kBT-u) onpepensercs
KaK CyMMa pacXoj0B NO OTAEJbHHIM TEXHOJOTHYECKHM YdacTkaM (B COOTBETCTBHH

C THNOBOH CTPYKTYpO#)

A rHApoOMeXaHH3alHHA

n
We.op= Y ¥r, (2.72)
1

rae Wy — pacxoR 3JIeKTPO3HepraH N0 OAHOMY yuacTKy, KBt-u.
Texnosoruueckas Hopma o paspesy Hy, op (KBT-u/T) onpesensiercs no dopmye

Hr, o0 = Wi, gp/Ap. (2.73)
rie Ay — poGbiua yrasa (cnauiia) no paspesy 3a pacueTHHH NMepuof, T.

OG6uuiA pacxol 37MeKkTpo3Hepruu no paspesy Wy, p (kBr-u) onpenenserca kak
CYMMa TEXHOJIOTHYECKOTO PacXoja Mo pa3pe3y H PacXofa HAa BCIIOMOTATENbHbBIE HYXKAH
Wo.p=Wr.op+ Wo.oc+ Wo.n.m + Wo. e + Wo.p + Wo, mor + Wo. acas

(2.74)
rae Wo.ocs Wo. g Wo.rp, Wo. ops Wo.mor» Wo. ocs— Pacxoll 3JeKTPOSHEPTHH COOT-
BETCTBEHHO Ha OCYileHHe NOJs paspesa, O APEHaXHOfl MIaXTe, HA BCIOMOTAaTeJbHHE
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HYXJbL TPAHCNIOPTA, HA NpoYMe BCAOMOTAaTe/bHbE MPOLECCH, Ha MOTEPH B CHCTeMe
3JIEKTPOCHAGXKEHHS H Ha ocBeuleHHe, KBT- 4.
O6uwenpoussosicTBeHHAas HOpMa Mo paapesy Ho, p (kBt-4/T) onpemensercss no
tdopmyae
Ho . p=Wo, p/Ap. (2.75)
[TpumepHEll pacuer HOPM pacxoZa 3JeKTPOIHEPFUH IO pa3pesy NpUBEJEH B NMpH-
JIOXEHHH 2.

2.4, Ompepenenne HOPM Pacxoaa 3JeKTPOIHEPruu
no oGoraTuTeabHOH W OpukeTHOH (abpraxam
(nepepaGoTka yras ¥ CjaaHua)

Hopma pacxoza 3/1eKTposmeprdu no oboraTHredbHOH H OGpHKeTHOH (abpukam
onpefeasieTcss pacueTHO-aHAAMTHYECKUM MerofoM. Pacuer pacxopa 3jieKTposHeprud
IIPOU3BOJHTCH HCXOAS M3 YCTAHOBJEHHOH MOILHOCTH 3/€KTPONPHEMHHKOB OTHEJbHBIX
YCTaHOBOK, KO3((HLHEHTOB HCNOJb30BaHHS H BpeMeHH paboThl.

Pacuer BrimoaHsieTcs B caeAyiomeM nopsiaxe. 1o ycTaHOBIEHHOHN MOIHOCTH 3JieK-
TPOIIPHEMHHUKOB OT/Ie/ILHBIX HEXOB U OTAJIbHBIX POLLECCOB H COOTBETCTBYIOMM K03dbu-
IMEeHTaM UCIIOJb30BaHU A, KOTODhIE YUHTHIBAIOT 3arPYy3Ky H MalINHHOe BpeMst paboThl
060pYAOBaHHS, ONpPeReNAeTCS CPeJHAS NMOTpebaseMast MOIHOCTb OTAJNBHBIX LIEX0B H
HPOIECCOB, a 32TeM C YU€TOM NPOAOJIKHTENbHOCTH PaGoThl ()aOPHKH — PACXOX 3JEKTPO-
3Hepruy no ¢abpuxke.

Cpenuss norpebasemas MOIHOCTS 110 habpuke P (xB1) onpenensiercs no bopmyne

P =Py Kyt + PyaKya 4 . . + + PynKyn, (2.76)

rxe Pyy, ..., Pyn 8 Ky, ..., Kyn — YCT2HOBICHHAS MOIIHOCTD 3JIEKTPOIPHEMHHKOB,
HaXOAAUHXCA B paboTe, ¥ KOIODUIMEHTH UCIOAb30BaHHS OTAEAbHBIX IPYAN NOTPE6H-
teJeft (LexoB, npoueccoB) (cM. Ta6a. 3.11 npunomenus 3).

O6wedabpuunbiii  TeXHOMOTHYeCKHH pacxof 3jekTpodnepruH Wi, ¢ (kBT-u)
B COOTBETCTBHH C THIOBOH CTPYKTYpOH ompefensercs KaKk CyMMa pacXofoB IO T€XHO-
JIOPMYECKHM yuacTkam (mpoieccam)

n
We.p = Z W, (2.77)
1
rie Wy — pacxo[ 3MeKTPO3HEPTHH TO OJHOMY TEXHOJOTHYECKOMY Y4acTky (mpo-
neccy), kBT.
O611en ponu3BoO/ICTBEHHLIH PacXo] 3JIeKTPOdHepruH no dabpuke, KBT 4

Wo.p=PT, (2.77a

rge T — NpoRO/EKHUTENBHOCTh PaBoTH (aGpHKH B CYTKHM (Mecsl, rog), 4.
O6mwen poussoJcTBennas HopMa 1o Gabpuke, KBT-u/T

Ho ¢ =W, p/A¢s (2.78

rie Ay — mepepa6oTka psAOBOrO YIJIst (I POMSBOAHTENIBHOCTD) O (haGpHKe Ha MAaHH-
pyemulii nepHoj, T.
ITpumepHBIf pacueT HOPMBI PACXOZa SJIECKTPOSHEPIUH [0 0GOraTHTENbHOR pabpHKe

NpHBeJleH B NPHJIOKEHHH 2.

B Ta6ux. 3.11 npunoxenus 3 npuBefieHs! yepelHeHHbe KOAD(UIHEHTH HCOJIb30Ba-
HHS 71 PA3JIHYHLIX TEXHOJOTHYECKHX NMPOHECCOB H IeXOB oforaTHTeNbHOR pabpHKH,
KOTOpEIE B KOHKPETHBIX YCJIOBHAX XO/IKHbLI GHITb YTOUHEHB! IIPHUMEHHTENbHO K MECTHBIM
YCIOBHSAM.

2.5. Onpefenenne HOPM pacxoja 3JEKTPOIHEPrHH HA OCBellEHHE
HopMa pacxona snexTposHepruM Ha ocBemenne Hocp (KBT-u/T) onpepenserca

KaK OTHOIIEHHE Pacxofa 3JeKTPOSHEPIHHM Ha ocBemleHue 1o waxte (paspesy, Od)
3a PacHETHLIR MEpHOJ K MJaHOBOH RoGbiue (mepepaGoTke) YIVIA 3a TOT Ke NEPUOR

Hoca = Wocs/A, 2.79)
26



raie Woep — PacXol 3JEKTPOSHEPIHH Ha OCBelleHMe 3a pacueTHHIN! mepuof, KBT-u;
A — pobuya (mepepaboTKa) YT/ 3a PaCYETHBIA MEPHOA, T.

Pacxon s/eKTpO3HEPrHH Ha OCBellleHHe TOPHLIX BbIpabOTOK, MOMELIEHHHA M IpoM-
NJOmag0K WAaxT, paspe3oB H oCOraTHTeNbHbIX (Babpuk onpefensercs MO IPynnam
CBETHJbHHKOB B 3aBHCHMOCTH OT HX H23HAYeHHS H BPeMEHH HCIOJIb30BaHHS

n
Woes =T E KuPcgs (2-80)
1

rae T — pacueTHHl Nepuoj, Y; 7 — KOJHUECTBO IPYNIN CBETHJIbHHKOB Ha NpeANpHH-
THH; Ky — rpynnoBoil KoadhduUHeHT MCNOJb30BAHHS CBETHILHHKOB (cM. Taba. 3.6;
3.10; 3.11 npusioxenus 3); Pcyg — CyMMapHast MOIIHOCTb OJHOH I'PYNIIBl CBETHIbHHKOB.

Pacxoj 3JieKTpOo3HEPrHH HA OCBElleHHE B NPOEKTax AONyCKaeTcsl ONPeAeaAThb Mo

dopmyae
n
T Y KuFmaS
1

Woos = _ 2.81
OCB 3+ 4 ’ ( )
rjae Emm ~— MHHHMAJNIbHAasA OCBEIIE€HHOCTb MIOBEPXHOCTH, JK (HpHHHMaeTCS{ H3 HODMa-
THBHKIX noxymem‘oa); S— MJIOLaAb OCBEILaeMol NOBEPXHOCTH, M2,

2.6, OnpejeneHye HOPMbl NMOTEPH IJNEKTPOIHEPIHH

26.1. HopMa nmoTepu 3JeKTPOSHEepPIrHH NO NpPefRNpHSH-
THiO (MaxTe, pa3pe3y, ©»abpuke) Ho nor (KBr-u/T) onpenensiercs kax
oTHOIIeHHe OGIUX NOTePb B CHCTEME 3JEeKTPOCHa0XKeHHUs NPenpHATHS 33 PaCueTHbIA
nepuox K Kobbige (mepepaboTke) yIas 3a TOT JKe IepHON

Ho. OoT = AW,, HOT/AID (2.82)

rae Ay — o6beM HoGbIYH (nepepaboOTKH) Yris NpeAnpHATHEM 33 PaCYeTHBIR MepHOA, T.
O6uue nmotepu 3iekTposuepruu no npeanpustio AWo, nor (kBT-9) onpegens-
IOTCT KaK CyMMa NOTepb BO BCeX 3JIeMEHTaX CHCTeMHl 3JIeKTpocHabxenHs

n n n n
AWo. mor = Y AWei + 3 AWrp g + E AW s + ZWH. yis (2.83)
1 1 1 1

n n n
rae Y, AWei; 3)AWrp i3 3} AWp; — CyMmapHbie NOTepH SJICKTPOIHEPTHH COOTBET-
1 1 I
n
CTBEHHO B CeTsiX, Tpancdopmaropax H peaktopax, kKBr-u; Y Wi,y — cymmapnsie
1

notepH (pacxXon) aKTUBHOM SHEPTUH B KOMIEHCHPYIOLIMX YCTPOHCTBaX, KBT-u.

262 [ToTepH 37HeXKTPO3HEPrHMHM B CeTHX PacCUATHBAOTCA
OTHAENbHO NO KaXAOH JMHMH 3jekTponepefadd. [lorepH 3JeKTPOIHeprdd B OJHOA
auHun A We (kBT1-4) onpenensiores no dopmyJe

AW = APgBaToL, (2.84)

rie AP,y — ylelbHrie NOTePH MOMHOCTH B Bo3aymHcii u xabenbkoft JISIT nmpu nomu-
naabHOM (momycrumoh) sarpyske, kB1/kM (cMm. Ta6n. 3.16 u 3.17 npuioxenus 3);
Ba — roadduunent sarpysku JII1, paBubifi OTHOLIEHHIO PacyeTHOR HarpPy3KH K AONy-
crumolt (cM. Tabn. 3.17 u 3.18 npuaoxennst 3); L — pauna JIAN, km; Tp — Bpems
pabotst JISII nopx dakrtuueckedi (pacueTnoll) varpyskcift 3a pacueThbii NMepHoX, u.

FonoBue nmotepu axkTuUBHOA 3Heprunm B cersix no maxve (kBr-4) momyckaerca

anpegeadrts No popmyne
AW, = APtn. (2.84a)
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rie Ty — YHCJIO YacOB HCMOMb30BAHHS MAKCHMyMa aKTHBHHIX noTepb (cm. puc. |
npuaoxenus 3), 4; AP — aKTHBHbIE MOTEPH MOHIHOCTH NPH PACYETHOM (MaKCHMatdb-
HOM) TOKe, KBT.

263. [lortepu aXTHBHOR 3HepruHH B OAHOM Tpaucdop-
mMmaTope (kBr-u) onpegendioresa mo opmyJe

AW'.I‘P = APxTn + ﬂTP APKTP! (2'85)

rae APy, APy — HOMHHAJIbHHE aKTHBHbIE IOTEPH B CTAJH U B OOMOTKaX TpaHchopma®
TOpa B PEXHMAaX COOTBETCTBEHHO XOJOCTOrO XOAa M KODOTKOTO 3aMbIKaHHsS, KBT;
Brp — Ko3tduuHenT sarpyskn Tpanchopmaropa; Tm, Tp — BpeMs COOTBETCTBEHHO
NpHCOeHHEHUA H pa6oTHl NOJ HAarpyskof TpaHchopmaropa, 4.

Ecau u3BecTeH TOK TpaHchopMaTOpa, COOTBETCTBYIOMHUA MAaKCHMAJIbLHOR HArpyske
TpaHchopmaropa, 1o B opmyJe (2.85) Bmecto Tp MOXKHO MPHHHMATD Ty.

264. [ToTepn aKTUBHO% 3HePTrHH B OXHOM peaxKTope
(xBT-4) onpegensiorcs no popmyae

AWp = 385 APxu. 4T, (2.86)

rie Bp — kospduUHeHT 3arpy3Kkn peakTopa; APpg, 4 — NOTEPH aKTHBHOA MOIHOCTH
B OfHOM (ase peakTopa NpH HOMHHAJNbHOR Harpy3ke, KBT; Tp — Bpems paboThl peak-
TOpa NOJ Harpysky, 4.

2.65. [ToTepn aKkTHBHONA HepPruu B KOMIEHCHPYIOmMHUX
ycraHoBkax (kBr-u) onperensiorcs no gopmyse

AW“. y= APH. pr, (2.87)

rae APg. y— YReabHbl pacXol AKTUBHOR MOIHOCTH B KOMIIEHCHPYIOIHX YCTaHOBKaX,
KBT/KB'.KP (cm. Ta6n. 3.8 nmpunoxenns 3); Wp-— KommuecTBO BbipaGatbiBaeMoft
peakTHBHON SHeprAH, xB-:Ap.

J1st OpPHEHTHPOBOYHEIX PacueTOB AONMYCKAeTCs ONPefeNsTh IIOTEPH SJAEKTPOIHEp-

THH no dopmyJe
AW, nor = (0,05 + 0,07) W, (2.87a)

rfe W — pacxoxn 3sieKTpO3HeprHH mo mporeccaM, KBrt-u.

2,7. OnpepeneHHe HOPM pacxoja 9JEKTPOIHEPrHH HA BHICLIMX
YPOBHSIX NJAHHPOBAaHMSA

2.7.1. [To o6beauHeH K 0. HopMbl pacxofa 377eKTPOSHEPTHH HA MJIaHHPYe-
MBbifi TEPHOJ, TI0 MPOH3BOACTBEHHOMY OGBERHHEHHIO ONPeReNsTIOTCS PAcUETHBIM IIYTEM,
KaK CpefHeB3BelleHHbIe BETHUAHB HOPM MO OTAENbHLIM NPEANPHATHAM, HaXOAALUMCS
B BelieHHH JaHHOIO OGbelHHEeHHS.

TpynnoBnie TeXHOJOTHUECKHE HOPMEI pacXoia 3aexTposHepruu (xBr-u/r) no
ofbeaHHEHHIO OnpefeasiotTes Ha 1 T

a) RoOblYH Yras

n n
Y Wrom+ X Wr.op
1 1

Hy g pg= 7 n s (2.88)
YAg+ YA
1 1
6) nepepaGoTKH yris
n n
Hypn= ZWT.O(D/z A(p, (2.89)
1 1

rae 7 — KOJNHYECTBO COOTBETCTBEHHO LIAXT, Pa3pe3oB W 060raTUTENb HEIX (OPHKETHBI X
¢a6pHK), HaXOAAMHUXCA B BeJeHHH JAHHOTO OGbefHHEHHS.
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T'pynnoBbie o6ilen pOH3BOACTBEHHEIE HOPME! PACXOAa /€KTPOIHEPTHHE No OGbEeNH-
nenuto (kBT-u/1) onpegensorcs Ha 1 T
a) pobuuu yrias

n n
N Wom + Y Wor
1 1
n n
YAn+ Y4
] 1
6) nepepa6otkn (oforameHnst, GPHKETHPOBAHHA)

n n
Homn= Y Wor / 3 Ap. (2.91)
1 1

272. Mo muunucrepcTBy. Hopma pacxosa safekTpoIHepruyu Ha MJaHy-
pyemuift neproR no Munyraenpomy CCCP onpefiensiercss Kak cpejiHeB3BeNIeHHAS BeJIH-
YHHA PaCYETHHIX HOPM MO OTACALHBIM OObeIHHEHHIM.

Hopma pacxona snektposseprun no Munyraenpomy CCCP (xBr-u/r) onpenens-
erct Ha | T

a) fobuuH yras

Ho. og = ’ (290)

n
Hy.x= 3 Wn.g/Aor. zs (2.92)
1
6) nepepabotkn yrasa (oboramesns, GpHKETHPOBaHHA)
n
Hy,n= 2 Wi, o/Am, (2.93)
1

I'le f — KOJU9eCTBO OGbeNHHEeHHH, 3aHATHIX COOTBETCTBEHHO JAOGHYell (mopsemMHOM M
OTKpHITON) MM nepepaGoTkoli (oboramenye, 6pukernposanue) yras; Wu, n, Wo, n—
rOROBOM PacXOJ 3JMEKTPOIHEPTHH N0 OAHOMY OGBEeXHHEHHIO N0 AO6LYe VIAA Hiu obora-
neHHI0 (6pHKETHPOBAHHUIO) YIJ.

273. 1o oTpac/au Ha MATH-AH RECATHAETHIO NepchexK-
T ¥ B y. HopMbl pacxofia 3/1eXTpo3Hepruu o oTpacyiy Ha 5- u 10-1eTHIOn nepcneKTHBY
ONpeReSIOTC OPHEHTHPOBOUHO PAaCYeTHO-CTATHCTHYECKHM METOAOM B OTAEJbHOCTH
no no6hlue MOA3EMHLIM M OTKPHITHIM CIOCO6aMH, OGOrauieHHi0 ¥ GPUKEeTHPOBAHHIO
yras.

TMoTjconeHNe SIEKTPOIHEPTHH 110 TOAAM Ha NMEPCHeKTHBY “WIpA. KBT-u) onpefe-
JseTcs H3 BhIpaXKEHUH Ha:

a) MOoJ3eMHYI0 Jo6bIuy YIds

Wp.n = ant? + bat + cq; (2.94)
6) OTKpPHITYI0 AOGhIUY yras
174 — AP. oT -
r-or aorAr, or + bo ’ (2.95)
B) oforaueHue yris
Wr. 06 = @o6Ar. 06 + bo6; (2.96)
r) 6pHKeTHPOBaHHE
Wr. 6 = a6A;, 6 + be, (2.97)

rae a, b i ¢ — NocTosHHKE KO3(GHIREHTH BH paxeHHH; HHAEKCH 11, 0T, 06 H 6 0603Ha-
4al0T COOTBETCTBEHHO MOJ3eMHBI, OTKPHITHA, cOoramenHe M GpHKeTHpOBaHHe (CM.
npunaoxenue 4.12); { = Ty — Ty — paccMaTpHBaeMbIl IEPHOJ, T. €. Pa3HOCTHL pacyer-
HOTO H OTYETHOTO T0J0B; Ar,or; Ar.og; Ar,6— NJISHHPYEMOE KOJHYECTBO COOTBET-
CTBEHHO A00biBaeMOro, 060raulaeMoro H 6pPHKeTHPYEMOro YISl 3a pacueTHHIl NepHok,
MJH. T.

Pacuer 3/1eKTPOIHePrHH MPOH3BOJHTCA B ciaelyiomell MoCAef0BaTe/bHOCTH:
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a) Ha MATHJAETHHA NEpUOA:

1. MerozaMH HaMMeHbIIHX KBAaZpPaToOB W BHIOPAHHBIX TOYEK M3 CTAaTHCTHYECKHX
JNAHHEIX NOTPe6AEHHS 3MEKTPOIHEPTHH 32 JECATHNETHIO NPEJLICTOPHIO OMpPeAesIOTC
NOCTOSAHHBIE KO3(h(HIMEHTH COOTBETCTBYIOUMX BhipameHHH.

2. IMoacrasasis 3HaUeHUs MOCTOSHHLIX KO3(PhHUIHEHTOB B COOTBETCTBYIOIHE BHIPA-
JKEHHUH, ONPEeNesI0T PACXONHI 3/IeKTPOIHEPTHH MO rofaM 3a NATHICTHHA NJNaHHPYeMuli
nepHon.

3. OnpenensroTest cpefiine KBaApaTHYeCKHe OMHOKH DacueToB.

4, Pacxofsl 3J€KTPO3HEPTHH, NMOJYUEHHbBIE PACYeTOM, KOPPEKTHPYIOTCA C YUeTOM
CPeAHHX KBalpaTHYecKHX OmIHGOK pacueroB (RonmyckaeTcs KODPEKTHPOBKA C YUETOM
CpeluHX apuMeTHIECKHX OUIHG0K), ONpefe/sIOTC PaCXOAH JIEKTPOSHEPTHH M0 FofiaM
ISl NSATHIETHErO MJIaHa;

6) Ha JecATHJETHHR NMepHOA:

1. IlpunnuMast 3a WCXOAHKE NAHHBEIE PAcXOAHl 3JIEKTPOSHEPTHH 3a INpomreAuree
naTaaeTHe (MepelBHTas HAualo OTCYera Ha 5 JeT Bnepel, B CTOPOHY MJIZHHPOBAHMS)
H TIJIaHOBLIE PacXo/H, MOJYdYeHHble pacyeToM B COOTBETCTBHH € M. 4, onpelesiorcs
MOCTOSHHBIE KO3()OHUHEHTH COOTBETCTBYIOIHX BhIPAXEHHH.

2. B TO# K€ noc/aefoBaTeNbHOCTH, UTO H IPH pacueTe PacxojoB 3a NepByIO NATH-
JIETKY, ONpPEfeJsIOTCA PAcXOH JJMeKTPOIHEPTHH 3a BTOPYIO ISTHJETKY A€CATHJIETHEro
nepuoja.

Pacxofl 3/7eKTposHeprun no Muuyrienpomy B deloM Ha Ro6biuy (MJAPA. KBT-u)
ompefesiercss CyMMUpoBanHeM (M0 TOaM) pacxofoB Ha J0OLINY NOA3EMHLIM H OTKDHI-

THIM crocofaMHu
Wp. X = Wr.a+ Wy, or- (2.98)

Hopma pacxoaa smexTposseprnu Ha 1 T no rogaM (kBt-u/T) onperensercs Kak
OTHOLIEHUE COOTBETCTBYIOUHX FOJOBHX IJAHHPYEMBIX PAacXOfOB K FOXOBOMY o6bemy
I0o6HYH H nepepalGOTKH YIJIS:

a) Ha Bo6huy mO OTpaciu

Hy, or = Wr, or/Ar. oms (2.99)
6) Ha JOoOuIuy moA3eMHbIM CMOCOGOM
Hp, o= Wp u/Ar. o (2.100)
B) Ha ROOHYY OTKPHITHIM CIOco6oM
Hp, or = Wr, o1/Ar. ot (2.101)
r) Ha oforameHue
Hy o= Wy, o/Ar, 0} (2.102)
I) Ha GpHKeTHpOBaHHe
Hp 6 =Wy, 6/Ar. 6- (2.103)

VYKasaHHasT METOAHMKA MOXeT GLITh HCHOJb30BAHA TaKXKe B OOGbeMHEHUWSX AJA
OTIpefieJieHHs] HOPM PacXo/a 3JeKTPOIUSPrHA HA MATH- H ASCATHJIETHIO NepPCIeKTHBY.

Jas pacueroB mepcneKTHBHHIX HODM Pacxola 3JeKTPOIHEPIHH Ha NMSTHIETHION
NepCreKTHBY B OObEeHHEHUSIX PEKOMeHAyercs TakkKe «MeTojHKa OnpeleseHHs] HOPM
pacxofia 3JEKTPO3HEPrHH MO NPOM3BOJACTBEHHOMY OGBEXHHEHHIO YTOJBHOR NPOMBINI-
JIeHHOCTH HDH NOJ3eMHOM NoOkue yrisi», pa3paborannas U/ uM. A. A. CKouuHCKOTO
H yTBepXK[AeHHasu DHeproMexaHuyecKHM ynpabienuem Munyriaenpoma CCCP.

3. MOPAAOK PA3PABOTKHM H YTBEPXJAEHHUSI HOPMbI, YYET
H OTYETHOCTb

3.1. Jlnsa xaxporo npepupusThs (WAaXTH, pa3pe3a, GaGpHKH) ycTaHaBiHBaercs
ol Ba oGHIENPOH3BOACTBEHHAs] HOPMA 110 MPEANPHATHIO B IeJ0M.

3.2. Ha xaxngoM mnpeanpusitur (laxrte, paspe3e, ¢abGpHKe) pPaCCUHTHIBAIOTCH
HOPMH Pacxoja 3JeKTPOSHEPrHH Ha CJAelyIOUHfA MJIAHOBLIL Tojf (COrJIaCHO THHOBOR
cTpykType). Pesyabrathi pacuera, cBefieHnnie B Tabauny (dopma MNe 1), npepcra-
BJIRIOTCS B NIPOH3BOACTBeHHOe ofnepuuenue (Munyraeapem YCCP) go 1 mapra Teky-
Iero roxa.
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dopma Ne 1
Pe3yabTaTel pacueTa HOPM PAcXoAa JEKTPOIHEPTHH

0 Ha 19— r.
(HauMeHOBaHHE NPEANDHATHS) (HauMeHoBaHue I1O)
o TopoBoit pacxop
HaumeHOB&- CHOBHLI& SJEKTPO3HEPTHH Hopwma
Hauwmeno- Hue crareit noKasaTesH pacxofa
BaHHe pacxoga TEeXHOJIOTH- SJ€KTDO-
HODMH (y4acTkH) 9ecKOoro % % ofbmeMy SHePruu
npouecca KBT.u pacxony
no waxre
1 2 3 4 5 6

Tpumepn sanosnHenus dopmbl Ne 1 npusefenst B npuaoxenun Ne 2.

OnHOBpeMEHHO C pe3yJJbTaTaMH pacyeTa HODM Pacxoja 3JeKTPO3HEPrHH B IPOH3-
BOJCTBeHHOe oOObeluHeHHe MPelCTaBJAseTcss MJaH OpPraHU3allHOHHO-TEXHHYECKHX
MeponpuaTHil MO SKOHOMHHU 3JeKTposneprud (bopma Ne 2). Ilpu sToM H3 nepeyHs
OPraHH3aUHOHHO-TEXHHUECKHX MEDONpHATHA MO SKOHOMHH 3JEKTPOIHEPrHH Bblje-
JSIOTCSL OCHOBHBIE, JIJISI OCYILLECTBJIEHHS KOTOPLIX JIOJKHO NPefyCMATPUBATbCH Bhl-
Jle/leHHe KanuWTaAbHbIX BJIOXKEHHH H MaTepHadbHHIX pecypcoB. CocraBiasercs Bejo-
MOCTb OCHOBHBIX MAaTepHaJbHO-TeXHHYECKUX PecypcoB Ha IVIaHHDYeMullt rox mo ¢op-
Mam Ne 3 u 4 M mpeACTaBASeTCH B BHILECTOSULYIO OPTaHH3AIHIO.

dopma Ne 2
TIJIAH
OpTaHH3aUHOHHO-TEXHHYECKUX MEPONPAATHH N0 IKOHOMHH
SJIEKTPOSHEPIHH MO

(HaEMeHOBaHHe NPEeANPHSTHHA)

IlnanoBasi SKOHOMHSI, MJIH. daKTHUeCKasd SKOHOMHS,

KBT.q Mae. kBr.a
OcHos-
HbHe Me-
po:lg:n- Beero sa XBaprana Beero 8a KBapTaJj
sa 3a
rox 1 11 I v rox 1 11 111 18
1 2 3 4 6 6 7 8 9 10 1

3.3. IpousBoacTBeHHOEe 06LEAUHEHHE IO JAHHBIM, NOJYYEHHBIM OT [1peANPHATHH,
onpefiesisieT CpelHEeB3BENICHHHE TeXHOJOTHUeCKHe H OOLIenpoH3BOACTBeHHHE (Ipynm-
NOBHIE) HOPMBL B LeJIOM NO OGBEJMHEHHIO HA CJACAYIOLIHA MJAaHOBHIL rof Ha J0ObLIYY
 nepepaboTKy yIJs M ApyTrue NpoHeccH U paGoThl, HaXOAAUIHeCS B BElEHHH AZHHOIO
oObeqMHeHHs, H npefcrasiser B Munyrienpom CCCP fo | anpens exeroao.

OZHOBPEMEHHO C PacueTHLIMH HODMAaMH TPOH3BOACTBeHHBle obbefntenus (MuH-
yraenpom YCCP), ucnoabsays matephalsl, MOJyueHHble OT npeanpuatuit (o6benuue-
HHfA), COCTaBJASIOT MJAaH OPraHK3alHOHHO-TEXHUYECKHX MEPONpPHATHH ¢ BhILCIEHHEM
H3 HHX OCHOBHHX M npexcrasastor B MunyrnenpoM CCCP B ToM Xe mopsjke, 4TO
H npeanpuarne, no gopmam Ne 2, 3 u 4.

3.4. Munyraenpom CCCP no panusiM Munyrienpoma YCCP # npou3BoJcTBEHHBIX
OGbeHHEHNH COIO3HOTO MOAUMHEHHS ONpeAeasAeT HOPMY C YY€TOM MEPONpPHSATHH N0
SKOHOMHH 5JIeKTPO3Heprud B uejoM no Munyraenpomy CCCP, Ha n06buy, mepepa-
GOTKY H ApYrue HYX/Ihl OTPACAH H npejcrasiser Ha yTeepxienue B locnaan CCCP,
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(4>

®opmMa Ne 3

NJAH
OCHOBHBIX MEPONPHSITHH NO SKOHOMHH TOIVIHBHO-9HEPTeTHYECKHX pecypcoB Ha 19—,
DJeKTPOSHEpTUA
HauMeHOBaH¥e NpEAnpPHATHS H BeJOMCTBa HanMmeroBanHe BHA& TONJHBHO-SHEPTreTMYeCKHX pPeCypcoB
ITorpe6HOCTL B Ka- duUHaHCHPOBAHHE
T -
Morpetuocts B ocHORHMX | uuiy W vexnmae. |  cuor cpexcis na
OG1eMm BEEApPEHHS OxHomus TIAP BHAAX MaTepHajbHO-TEX- CKOe TepeBoOpyIKe- KanHTaJbHHA pe-
HHYECKHX pecypcos HHE B PEKOHCTPYK- MOHT ® APYTHX
® UHIO AeACTBYIOIHX HCTOYHHKOB (HHAH-
E NPeRNIPHATHH, MJH. CHpPOBAHHS,
= KoaruectBo pyG. MJH. PYG. 4
& Bcero Ha o6ben &
g
o = gt' ® 5 Q = ® ¢ - Ha o6nem| Bcero Ha - -
2 z & = b = Ha IO BHeApe
o z o = E: e = HEI BHeppe- NoAHREK HES B o
g = & oz % " a 2 o61eM Hus B ofsem naanu- 8
o e e ) ) g 9 g g BHefpe- | MAAHMDY- |  BHEXDe- | pvenon 5
2| 2 5| 2 /BRI B | 5| B 3 | _mhn |owoMrory) meR | roay | 3
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MMpuwmeswanusa Brpadpy 2 «<HanmeHosaHHe MEPONDHATHA» BKJIOYSI0TCH OCHOBHBIE MEPONPHATHA, AJMA OCYIECTBJEHHS KOTODPHX JIOJXKHO Ipe-
AYCMATDHBATLCH LEJIEBOE BhJeJeHHe KaMUTaJAbHHX BJOXKEHHH H MaTepHasNbHBIX pecypcoB., B rpadax 4, 6 «O6beM BHeApPEHES» YKasunBaercs o6bem
NpPoAYKOHE (BHA& PaloT), H& KOTOPWA NJAHHDYETCH PACHPOCTPAHHTL BHeApPEHHe JaHHOTO MEPONPUATHS BCErO H B NNAHHPYEMOM TFOAY C YH€TOM CPOKS
(mecAna) ero BHenpeHus. B rpadax 7, 8 «DKOHOMHS$» YKASWBAETCS PacUeTHERIfi pPasMeD SKOHOMHH BCErO H B NNAHHPYEMOM TIOAY ¢ YHETOM CPOKA (Me-
cfana) sHeapenHn, EcsiH BHeApeHHe MeponpHATHA vpelyeT Amyx JeT H Goaee, TO B rpade 7 OTPakaeTCH rOAOBasl SKOHOMHS K3 DACYeTa BHEXDEHHS
MepOnpHATHA B NOJHOM o6beMe. IIpH sanofiHeHHH GODME 10 BJIEKTPOSHEPTHH M TENJIOSHEPrHH AAHHBIE MO SKOHOMHH MNOKa3LBATb APOOGBLIO: B 9YHCJH-
TeJjie COOTBETCTBEHHO B ThiC. KBT9 ¥ I'kan, a B sHaMeHnaTesne ~ Y0 e, HO B NepeBOfe Ha YCJOBHOE TOMJHBO MO HOPMaM PACXOJa YCJOBHOI'O TONAHBA
Ha OTNYCK S/IEKTPO- H TENJOSHEPTHH B NJaHEPYeMOM TroAy. B rpadax 9 — 12 «IloTpeCHOCTL B OCHOBHBIX BHAAX MaTepHaJbHO-TEXHHUECKHX PeCypCOBy
YKaswBaercs norpeGHOCTb B OCHOBHLIX BHJaX 0GODPY/NOBaHHA M MaTe€pHaJoB (B npeaesax njaRupyeMoit 'ocnaaaoM CCCP HOMEHKIATYypPhl), HEOGXORMMBIX
AN peasHsalHH MeponpHsTHHA. B rpadax 13 — 16 Ykasnpaercs po6blo: B YHCAHTE/NE ~— S8TPAThl, CBA3AHHBIE ¢ BHEADEHHEM MEPONPHATHR, B SHa-
MeHaTeslé — HS HAHK Ha cTpofMOHTaxkHbe paCoTH. IIpu sTtoM B rpadax 13 ¥ 15 YyKasmBAIOTCH JaHHHE Ha NOJAHHA o6beM BHeApeHusn, & B rpadax l4 H
16 — Ha ofveM BHeADeHHN B NNaHHDYeMOM TroAy. B rpade 17 «YjesbHmME 3aTPATH» SaNHCHBAIOTCH NOKASATENH, ONpEAeJieHHHe no paceery (rpabmn
134-15), penemEne Ha nokasaresb rpadu 7. K npoexty nisHE MePONPHATHA HONXKHA OHTb NPHJOKEHA NOSACHHTENBHASl 3aMHCKA ¢ HEOGXOAHMBIMH
pacueramMy B 0GOCHOBAHHAMH.




COBMECTHO ¢ pe3y/IbTaTaMH pacyeTa HOPM, Kak MPHJIOKeHHe K HEM 1o (opmam
Ne 3 u 4, npencraBasieTcst Takke IJaH OCHOBHHIX MePONpPHATHH 110 SKOHOMHH 3JieK-
TPOSHEPTHH H BeJOMOCTb MaTepHa/ibHO-TeXHHYECKHX pPEeCcypcoB, NpPedyCMOTPEHHBIX
B yucae o6itux GoHAOB AJs obecneueHHs OCHOBHHIX MePOMpPUSTHH.

3.5. llocne yrtBepxjeHdss HOPM pacxofa ajektpodueprun B Iocmnane CCCP
Muuyraenpov CCCP pubdepeHIUpYyeT yTBepKASHHYIO HOPDMY IO NPOH3BOACTBEHHBIM
O6BbeAHHEHHAM C YUETOM pacyeTHbIX BEJIHYHH, MOJYYEHHBIX OT COOTBETCTBYIOLIHX
o6benunenuit (cm. n. 1.5.3), B 3aBHCHMOCTH OT criocoba M KoJuyecTBa R0oOLIYH U mepe-
pabotku yris.

OXHOBpEMEHHO C YTBEDKJIECHHEM HOPM IPOH3BOJCTBEHHHM OGBeNHHeHHsM Mu-
yraenpoM CCCP yTBepxAaeT MepONpHSITHS NO 3KOHOMHM SJIEKTPOSHEprHH.

3.6. YTBepxkaeHHYI0 MuUHYIVIENPOMOM HOPMY pacxoja 3JeKTPOIHEPrHH IpOH3-
BOJCTBEHHOE OObeAuHenHe AuddepeHNUpyeT MO CBOHM NPEANPHATHSM IO TEM e MeTo-
AaM W npusHakam, yto ¥ Munyrmenpom CCCP, u ¢ yueroM KJIMMaTHYECKHX YCJIOBHH
Mo KBapTajiaM.

Ilpu HeoGXOAMMOCTH HOpPMa pacXoja 3JeKTpOoIHepruu AuddepeHHupyeTcs no
MecsaMm.

3.7. OmHOBpeMeHHO C YyTBepXKJeHHeM MPeqNPHITHIO HOPM IPOU3BOACTBEHHOE
o6befHHEHHE YTBEPKAAET OPraHH3aLMOHHO-TEXHHUECKHE MEPONPHATHSA MO SKOHOMHH
3/IEKTPOIHEPTHH, OXKHMAaeMble Pe3YJbTaThl OT BHEAPEHHS KOTOPHIX JAOMKHBI GEHITH
yuTeHs B pa3paboTaHHoN HopMe B popmax Ne 2, 5, 6 u 7.

Dopma Ne 4
BEJAOMOCTb
OCHOBHBIX MaTepHAJILHO-TEXHHYECKHX PECypcosB,

NPEAYCMOTPEHHHX B YHCHe o6mMX (OHNOB JJis o6ecnedeHnst
OCHOBHBIX MEPOTPHUSATHI 10 IKOHOMHH SJIEKTPOIHEPrUH

Ha 19... 1.
6 E . S
3 A . = 2 " 5 &8
HanmMeHno- | dnextpo- 8. HE =. | 5 o = |85,
BaHHE nevHoe Meran- g sH £ z& a sk &g
npeanpusi- | 06OpyAO- | JIONPOKAT, § = - am | 29 . 2. |8 ad
THA M Be- BaHHE, THC. T 33 =% 5L | &k 4 EE | 294
AOMCTBa mT. 8 =g 55 XE . b3 ¥ 88:
= -1 =0k o < ]
=& | 65 | 62 | 88| ~ | %B |@8&
1 2 3 4 b 6 7 8 9 10

MpumeuaHnue Jipyrne Marepuanu H oGopyaoBaHHe, HeOGXOAUMHE RAA OCYyIle-
CTBJIGHHS NMPHHATHLIX B NA3aHE OCHOBHBIX MEDONDHATHN YYHTWBAIOTCH B OOmMHUX GOHAaX MHH-
yraenpoma CCCP.

(FnaBRHR SHepreTHK)

IlpeanpHATHS H OOBbeIHHEHHS €KEKBapPTAIbHO B TeYeHHE OZHOTO Mecsla Npei-
CTaBJNAIOT OTCYET BHILIECTOSHIEHl OPFraHH3aLHH O XOAE BHITIONHEHHS OCHOBHLHIX MEpO-
NPHATHHA NO SKOHOMHH 3J€KTPOIHEPTHH.

3.8. PyKoBOZuTEb NIPEANPHATHS (I1aXTHl, pa3pesa, GpabprKu) B pefenax yTBep-
KAEHHLIX )i NpeAnpHATHA HOPM 00d3aH aubdepeHUHPOBATP HX 1O TEXHOJOrHYe-
CKHM YuacTKam, NpolleccaM, arperataM (B COOTBETCTBHH C THNOBOH CTPYKTYpo#).

3.9. Jas xoHTpoJaa cobJIOJeHHS YCTaHOBJEHHOM HOPMBbI H AasbHeflllero copep-
LIEHCTBOBAHHA HODMHPOBAHHA pacXoja 3JEKTPOSHEPTHH B YroJbHOH OTpaciH Ha
OTAEJbHBIX HOPMOOGPA3YIOIHX YYacTKax (COTJIACHO THMOBOM CTPYKTYPE) YroJbHEIX
NpeAnpHATHH KOJKHBl YCTAHABJAMBATLCS NMPUGOPLI YueTa pacXoja SJeKTPOIHEPTHH.
Cpoxku ycTaHOBKH 3THX mnpubopos onpepeasiiorcsi MunyraenpomoM CCCP konkperso
JUIS KaXkJoro o6be/luHeHus U NpPefNpHATHS 10 Mepe OCBOeHUs! MPuBOPOB, MPHTOAHLIX
JJisl YTOJbHBIX INAXT.

2 3axkas 288 33



dopma Ne 5
CBOAKA

MEPONMPHATHH MO SKOHOMHMH 3JIEKTPOIHEpPTHH,
NPOBOAHMBIX HA no nJjaHam
OpPTaHH3aLHOHHO-TEXHHYECKHX MepPONpHSTHH
H BHEJIpeHHs HOBOH TEXHHKH

Na Copepxanue Cpok llaon::: : e:,‘: "Me?,'éf" IIpumevanus
nn MepOonpHATH & BHEAPeR U npusituft, KBT.q
1 2 3 4 5
dopma Ne 6

lNepecuer HOpM C yyeToMm pa3paGoTaHHBLIX MepPONPHUATHIH
110 9KOHOMMH 3JIEKTPOIHEPTHHU

Mnan Bu- Hopma pac- | DKOEOMHS SMeKTpo- gl‘g’(‘;;og:ggggg
Mpouece nycka mpo- XO0/8 SJIeK- SHEPIHM OT BHEA- Ha NAaHupYeMulft
AYKOHH Ha TPO3HEPTHH DEHHs OpraHH3a-
BHINYyCKa y roj
Naasupye- B TeKymeM LHOHKO-TeX HHYECKHX e, 3
NPOAYKLHH Muft rog A rogy H. MepONpHSATHA B NJa- __ “pltr—
o T Hupyemom roxy 3| Hp= T
1 2 3 4 S
®opma Ne 7
PACYET
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3.10. Otuer 0 BHIMOJHEHHH HOPM PACXOJAA SJIEKTPOIHEPIHH COCTABJASCTCH M Mpex-
CTaBJsieTCst  BHLecrosiliedl opranusauun no yrsepxkaenuofi IJCY CCCP dopme
Ne 1l-cu. I'lpyu sToM KOGEIMA YIJIS ¥ CJaHIA MOKA3EIBAETCA C YYETOM HONMYTHOM A00uuu
(oT npoxomueckux paGot). B s3T0fi XKe (opMe mocse OCHOBHBIX NMPeANPHATHH oOTpa-
JKaeTcsl BHIMOJHEHWE HOPME! BCIIOMOTATE/IbHEIMH NpPeATPUSATHSMY.

3.11. OnnospemenHo ¢ oTuetoM no ¢opme Ne ll-cH mpexnpuaATHA M OpraHM3aa-
MM TIPeNCTaBIAIOT CBOeR BhIlecTOAmER OPraHH3alHMH KPATKYIO MOSICHHTEIbHYIO
34MHCKY, XapAKTEPH3YIOILYIO OCHOBHBIE MEPONPHATHA, o6ecleyHBalOlIHe Y ydlleHHe
HCIO/L30BAHUS SJEKTPOSHEPTHH, HJIH OGBACHAIOMIYIO INPHYMHBI, BHI3HIBAIOMKE €€
nepepacxof, (1. 26 «HMucrpyknuu LICY CCCP k cocrasBinenHio oruera mo copme
Ne 11-cu»).

3.12. OrBercTBEHHOCTb 3a Pa3paGoTKY M BHeIPEHHe B NMPOH3BOACTBO HODM pace
X0Ja 3JIEKTPOSHEPTHH H KOHTDPOJIb 32 MX BHINOJHEHHEM Ha NPEANPHATHIX BO3Jaraercs
Ha TEeXHHYEeCKOTO JAMpeKTopa (IVIaBHOTO WHXEHepa) H IJIaBHOTO IHepreTHKa Npen-
NpHATHSA.
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NPHJIOXEHHE 1
OCHOBHBIE HANPABJIEHHA MO 3KOHOMHUH 3JIEKTPO3HEPTHMH

MeponpuaTHsa MO 9KOHOMIH 3IEKTPOIHEPTHH HA MAXTAX U APYTHX NPEATPHATHAX
YTOJIbHOR [IPOMBILIIEHHOCTH MOXHO OGBeHHHTh B TPH OCHOBHHE I'DYIIINbI:

1. [NoBriuenne cTeneny 3arpysKku u koshduuenTa nonesnoro feictsud (K. 1. 4.)
TFOPHOWAXTHOIO OGOPYAOBAHHS.

2, Ilonnas WM 9acTHYHAA JIHKBHAAUHMS 3HEPIOGMKHX OMEpamui TEXHOJOruye-
CKOI'O IPOLECCa, CHHXKEHHE HX SHEPT'OEMKOCTH H YMEHbIIEHHE [OTEPb 31eKTPOIHEPTHH.

3. PaunoHa/nn3aumst 3JI€KTPONPHBOAA H 3JIeKTPHUECKHX CETEH, BHEJPEHHE HOBOIO
NPOrpeccHBHOrO 3/JEKTPOOGOPYAOBAHHUS, NIEPEBON INEKTPUYECKHX CeTell Ha 6ojee Bbl-
COKO€ HampsXeHHe.

B mepByio rpynny BXOAAT MEPONPHATHA MO 3aMeHe He3arpyKeHHOTO TEXHOJNOTH-
4ECKOro O60PYAOBAHHS HJH IO YBEJKWYCHHIO ero 3arpysxkd. OHH OGBIYHO TECHO CBA-
3aHBl ¢ MUKBHAAuKEH pa3GpOCAHHOCTH I'OPHBIX pafoT, a CJAeAOBAaTeNbHO, C COKpalle-
HHMEM NPOTAKEHHOCTH FOPHEIX BBIpaGoOTOK. IIpH CORpallleHUH NP OTAKEHHOCTH F'OPHBIX
BLIDAGOTOK CHMXKAeTCs YAeJbHHH pacXoji 3/JCKTPOSHEPTHH HA BEHTHJAALHIO INaXTh
(YMEHBIIAIOTCS IENPECcCHs H yTeUKa BO3AYyXa), Ha TPAHCIOPT YIJIs, TIOPOLL! H BCIIOMO-
raTeJIbHHIX MaTepHaNOB, Ha Iepefayy 9JeKTPHUECKOR M ITHEBMATHUECKOH SHEPTHH.

Han6onee aphekTHBHHIME MEPONPUATHAMH NO PEKOHCTPYKIMH TOPHOTO XO3sil-
CTBa YTOJIBHOR INAaxThl, AAIOIIUMH, KPOME NPOYMX BHIFOJ, 3HAUMTEIBHOE CHHIKEHHE
3JIEKTPONOTPE6JICHH, SBJAAIOTCA:

a) JHKBHJAUHS ONHOBDEMEHHON pa3paGOTKH HECKOJbKHX YrOJbLHEIX TNJACTOB
OJHON mIaxTO} (MOTepH NMPOH3BOAUTENIHHOCTH KOMIECHCHPYIOTCS 3a CYET YBeJHYEHHS
YHCJIA JIaB Ha OJIHOM I1J1aCTE H yBeJHUEHHs HArpy3KH Ha JIaBY C IePEBOAOM €€ Ha IMK-
JIHUHYI0 pa6oTy);

6) npumeHeHHe TpynnoBsiX TOPHHIX BHIPAGOTOK MpH pa3paboTKe COAHKEHHBIX
TMJ1aCTOB (B3aMeH CaMOCTOSITE/IbHBIX BHIPAGOTOK JJs KaXA0ro NJacra);

B) JHKBHAAIHA IJIHHHHIX MHOTOCTYNEHYAaTHX YKJOHOB NyTeM YIJIY6KH CYyMmIecT-
BYIOHIETO CTBOJIA HJIH POBEJEHHS HOBOIO H COe/IHHEHHSA HX BHOBb NNPO/ZIEHHBIM KBepI-
J1arOM;

r) o6beAHHEHHE IIAXT MaJIOfl MPOH3BOAHTENbHOCTH (06beluHEeHue TOpHHX pador)
H PEKOHCTPYKIMS MOBEPXHOCTHOTO TEXHOJOTHYECKOTO KOMIJIEKCA OJHOMN H3 INAaXT.

3HauYHTEIbHEIMA TTOTPEGHTENAMH 3JIEKTPOSHEPTHH ABJAIOTCA BCHOMOTaTeJbHbIE
uexa.

Ionras MOIHOCTh GOJABIIAX TOKAPHBIX, CBEPJHJLHBX, CTPOTAJbHLIX H APYTHX
MeTaJ1006padaThiBa O X CTAHKOB, YCTAHOBJEHHKIX B IIAXTHHIX PEMOHTHO-MeXaHHYe-
CKHX MaCTepCKHX, HCMOJb3Yyercsl JHUlb B PefKHX CAy4adX. A Tak Kak CHAXeHHe 3a-
TPY3KH CTAaHO4HOro napka Ha 25 % NpHBOIHT K yawuqenum yAeJABHOTO pacxojia
3JMEKTPO3HEPrHy Ha H3roTOBJeHHe Aetanedl Ha 50 %, To KpymHble 3amacHBIE YacTH
5KOHOMHYHEE H3TOTOBJAATh U BOCCTaHABJAHBATh B LI3MM uan Ha PP3.

Bropas rpynna MeponpHATHH IO SKOHOMHM 3JIEKTDO3HEPIHH 3a CUeT JIHKBHAA-
IIMH YaCTH SHEPrOEMKHX Omnepanuii TeXHOJOTHYECKOrO NMPOLECCa HJH CHHXKEHHS HX
SHEProeMKOCTH HauGosee apdexTnBHa. K TAKMM MepONpHATHAM OTHOCATCA 3aMEHA
IHEBMAaTHYECKOA SHEPTHH 3JACKTPHYECKON, COKpaIeHHEe MOJIyYaeMOol MOPOJH H BHaya
€e Ha NMOBEPXHOCTh, JHKBHAALUHS HJIM COKPAMIEHHE YTeyeK BO3XYXa B BEHTHJSNMOH-
HEIX M NHeBMaTHYeCKUX CeTSAX, yTedeK BOAH H T. A.

K Tperbefi rpynne MeponpHATHA N0 SKOHOMHH 3JIEKTPOSHEPIHH OTHOCATCA 3aMeHa
Hesarpy;eHHbIX BUraTeJel H CHJIOBBIX TpaHC(OPMATOPOB, YBEJAHUEHHE CeYeHHS Ipo-
BOJOB, MAKCHMaJIbHOE NPUOIHKEeHHE TPaHCPOPMATOPHBIX NOACTAHIAA K SJIEKTPONPHEM-
HHKaM, NOBHINEHHe HanpsXKeHHS NMHTAOMHX H pachpele/HTeJbHHX cerelf (¢ 3, 6,
10 xB coorsercTBenno no 6, 10, 35 kB), noBhilileHHe HaNpsiKeHHsT CeTefl YYaCTKOB
waxT jo 1140 B, MakcHMalbHOIO COKpAaleHHS pe3epBa (OTCYTCTBHE «XOJIOAHOTO»
pesepsa), OrpaHHY€eHHe BPEMEHH XOJIOCTOTO XOAa SJEKTPOJABHraTesiell pa3/IHuHBIX Ma-
LIHH H MEXaHH3MOB.

OCHOBHBIMH NOTpPeGHTE/NAMY SACKTPOSHEPTHH HA INAXTaX SBJAIOTCA MallAHH H
MeXaHH3Mbl OYHCTHHIX H MOATOTOBHTENLHBIX YYACTKOB WIAXTHI, NMOAbEMHbE, BEHTHJIA-
TOpHBlE, BOJXOOTJHBHbIE H KOMNPECCOPHHE YCTaHOBKH, BHYTPHUIIAXTHHIA TPaHCHOPT.

Hegotopsie ycaoBus, oGecnesunBawmue Haubosee SKOHOMHUHYIO paGoTy OCHOB-
HHX MOTpe6HTEeNER 5JCKTPOSHEPTHH INAaXTH:
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1.OuncTHHE H NOATOTOBHTEAbHEHNE yYacTKH. Jra sxoHo-
MHH 3JIEKTPOIHEPTHH TEXHOJOTHUECKHE XaPAKTEDHCTHKH MALUNH JOJKHE COOTBETCTBO-
BaTh (paKTHYECKHM YCJOBHAM PaGOTH (KPEMOCTH YIVIA, MOPOAbI, CKOPOCTH NOJAYH —
AJsi KOMGAAHOB H NPOXOAUYECKHX MALIHH; ONTHMAJIbHOM JJIHHE, YIVIy HAKJIOHA, [IPOU3-
BOJMTEJBHOCTH — IJsl KOHBeHepoB).

2. MMoabemMHN e MamuHb. KospduuueHT nosesHoro 1efcTsUsl NOALEM-
HOH YCTaHOBKH 3aBHCHT OT IIPHHATOR CHCTEMBI NOJbeMa H BHIGDAHHOTO PEXXHMa ympa-
BJIeHHsi MalnHO#. Han6Gosee sSKOHOMHYHO PaGOTalOT NMOABEMHLIE YCTAHOBKM CTATHUE-
CKH YpaBHOBEILEHHON CHCTEMBI (C aBTOMATH3HPOBaHHBIM 3JIEKTPOIPHBOAOM) C NPHMe-
HeHHeM NPHBOJA C aBTOMaTH3alMel NepPHONOB NMYCKA H OCTaHOBa [npHMeHeHHE CHCTEM
ABK (acHHXpOHHO-BEHTHJLHEIHA Kackax) H TIT—[I (TupucTopHEI npeo6pasoBaTesb—
aBMrareJb].

Ha noppeMHBIX YCTAHOBK2X C aCHHXPOHHBIM SJIEKTPONPHBOACOM HaHMEHbIIU pac-
XOJL 9/IEKTPOSHEPTHH TOJY4YaeTCsl NPH PeXXHME YNpPAaBJEeHUs CO CTENEeHbI0 HEeMOJHOTH
Taxorpammel — (aKTHYECKOTO MHOXHTENs CKOPOCTH Qg B mpenenax 1,2—1,4.

3. BeHTHAATOpDHBE YCTaHOBKH. JlJs NOBHIIEHHS K. N. X. AeHCT-
BYIOIIMX BEHTHJIATOPHHIX YCTAHOBOK IVIaBHOTO MPOBETDHBAHHA CJEAyeT CHCTEMaTH-
4ecKM NepPeBOJHTh UX B PEXKHMBEI, COOTBETCTBYIOIIUE paGOYHM 30HaM, MYyTEM U3MEHEHH S
ypcaa 060poToB paGoyero KoJeca, yria noBopoTa JIONATOK H Ap.

I1pu NpoeKTHPOBAHMH BEHTHAATOPHBIX YCTAHOBOK IIAXT He CJIEAYeT npefycMaTpH-
BaTh TaKHe PEKHMHI pabOTHl, NPH KOTOPHX K. H. A. BeHTHJsiTopa 6b11 66l Huke 0,6.

SKOHOMHIO 3JIEKTPO3HEPTHH MOXKHO NOJYUHTb 33 CYeT SaMeHb! Ha JeHCTBYIOIHX
yCTaHOBKax ycTapeBunx ocesBblX BeHTHAATOpoB BOK u nenTpobexunix PATO u DK
Ha 6oJee copeplleHnsie oceBble BeHTHAaTOpH BOK # BOK] u uentpoGexusie BL]
u BIJ.

HenponssouTensHbll pacXoll 3/MeKTPOIHEPIHH 34 CUET BHEIIHUX yTeYeK BO3XyXa
(roncocoB) MOXKHO COXPaHHTh NyTeM NMPABUJILHOIO BHIGOPA CHCTEMBI YIPABJIEHHS BO3-
AYIWIHOH CTpyed, YTO RACT 3KOHOMHIO 3JIEKTDOSHEpPTHH, cocTaBiasiomyio 25—30 %
o6lero pacxofia SJIEKTPOSHEPTHH 3THMH YCTAHOBKAMH.

4. BopoorTnuBHBE YyCTaHOBKH. JKOHOMHIO JIEKTPOIHEPIHH Ha
BOAOOT/IUBHBIX YCTAHOBKAX MOXHO NOJYYHTH B Pe3yJbTaTe NpaBHAbHOTO BHGOpA cxeM
BOJOOTAMBA M npHMeReHneM HacocoB LIHC ¢ 6osnee BEICOKHM K. 1. J. TIO CPaBHEHHIO
¢ HacocaMH MC.

CHHXeHHIO NOTPEGNCHHS SJEKTPOSHEPIHH BOXOOTJAHBHBIMH YCTaHOBKAaMH CnocoG-
CTBYIOT CBOEBPEMEHHAs! OYHCTKA CTEHOK TPYGONMPOBOMOB OT OTJIOXKEHHH, JIHKBHAALUS
HEHCIIPABHOCTER HAaCOCOB, BEI3BAHHLIX KOPPOSHEH H H3HOCOM JIeTaJel, a TaKXKe YHCTKA
BOAOCGOPHHKOB.

5 KoMmnpeccopane ycTaHoBK#u. O6muA K.n.A. nHeBMaTuue-
CKOH yCTaHOBKH, CKJIAJkiBaeMbIfi H3 3HAUeHHIT K. N. Jl. KOMIPECCOPHO# CTAHIUH, THEB-
MAaTHYECKOH CeTH W NHEBMaTHYECKHX JBHrarexefi, npuMepHo pased 0,2—0,3. Takoit
HH3KRI K. II. . TpeGyeT 0co60 TIMaTeABHOTO BEIGOpa ¥ COGMOAEHHsS peXxuMa paboThl
YCTaHOBKH.

CHHXeHHIO NOoTpe6GIeHHs 3JeKTPO3HEePTHH CHOCOGCTBYIOT:

YMeHbIIeHHE O6UHX NMOTeph CXKATOrO BO3JyXa OT yTeueK B BO3AYXOMPOBOLAX M
JOBeJieHHe HX 0 PACUETHHIX. 3TO MO3BOJIHT CHH3HTh HEPAIHOHAJILHLIA PACXOA CHKATOrO
BO3llyXa, BHIpaGaTHIBAEMOrO KOMIPECCOpHON CTaHIUHERH;

cOGI0IeHHE HOPMaJbHOTO PeXUMAa OXJIKAEHHS;

co6moAcHHe COOTBETCTBYIOIErO SKCIVIYaTallHORHOrO HaA30pa 3a OTACNbHBIMH Y3«
J1aMH KOMITPECCODOB;

pauHoHaNbHOE YCTPOACTBO BO3RAYXOMPOBOAHOA ceTH (OTCYTCTBHE DE3KHX MepPexo-
JIOB OT OJHOTO CEYEHHS K NPYroMy, MaKCHMaJbHO NpPOCTas KOH(HI'ypalus CeTH);

YMEHbIIEHHE NI0Tepb JABJECHHA B BO3AYXONPOBOAHOA CETH 32 CYET YBEJHUEHHS ee
CeyeHus;

CHH)KEHHE KOJIH1€CTBA BHpa6aTLIBAEMOTO C3KATOrO BO3/lyXa KOMIIPECCOPHO# CTaH-
HHell B MepepHBax MEXNY CMEHAaMH H B NIEPHOJ CMajfa Harpysok;

CBOCBPEMEHHLIT PEMOHT H NOJJEPXAaHHE B XOPOUIEM TEXHHYECKOM COCTOSIHHH
NHEBMONPHEMHHKOB (MHEBMOJBHIATCIefl, THEBMOHHCTPYMEHTA).

[TpumepHHI: nepeveHb OPraHU3aHOHHO-TEXHHYECKHX MEPONPHUSATHIA MO SKOHOMHH
9NEKTPOIHEPTHH, CrPYNNKPOBAHHEIX 10 OCHOBHEIM HaNpaBJeHHM (15 NJIaHa O0belH-
HEHHst, KOM6HHAaTa, MHHUCTEPCTBA), npuBeseH B popMe Ne 2,
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NJAH

®opma Ne 2

OpraHM3aLHOHHO-TEXHHYECKHX MeponpHATHHR
N0 3KOHOMHM 9JIEKTPOIHEPTHH

no

(HanMenoBaHHE OGBEAHHEHHS)

OCHOBHHE HAINpaBJIeHHS SKOHOMHH

[InaHoBass SKOHO-
MHsA, MAH. KBt.w

daKTHIecKan SKO-
HOMMA, MJAH. KBT.w

BCETO
sa
rof

sa KBapTan

3a KBapTtaan
BCero

11

I11

v

FOR | 1 | 11| NIV

IMepeBon waxt (paspesos, babpuk) H
OTAENLHLIX TOKOMPHEMHHKOB Ha TO-
BBILIEHHOE HaIpAXKeHHe
VYBesiHueHHe CeUeHH MUHUHA 871eKTpO-
nepefaud H U3MeHeHHE CXEM 3JIEKTPO-
CHaGXeHHA
YropsinouenHe paGoTH YCTaHOBOK:
HO'heMHBIX
BOJOOTIHBHMX
BEHTH/ISITOPHBIX

YrnopsgoueHse OCBeImEHHs MaXT (pas-
pesoB, o6oraTuTenbHHX (haGpHK)

YrnopsaoueHHe paGoThl NHEBMOXO035H-
CTBa H I1ePeBOJ MEXAaHU3MOB C IIHEBMO-
SHEPTHH Ha SJIEKTPOSHEPTHIO

ToBrinenue KoadduuHeHTa MoMHO-
CTH

BricBOGOKAeHHEe He3arpyxeHHHX pa-
Goynx MomiHOCTeR

Hamenenne TeXHOJNOrHH HOGHYH YIAS
(cnanna)

YMeHbieHHe 06beMa BCKPHIIHBIX pa-
60T, OCTaBJieHHe NOPOJH B IIAXTe

Coxpainenne BpeMeHH XONOCTON pa-
60Tl 9KCKAaBaTOPOB, GYpPOBHX CTaH-
KOB, KOHBeflepoB H Ap.

IIpoune MeponpHATHS
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[IPHJIO)KEHHE 2

NMPHMEPbI PACYETA HOPM PACXOAA 3JIEKTPOIHEPTHH
HA NJNAHWPYEMbIH TIEPHOJ

1. Pac4eT HOpPMBb! pPacxoAa dNEKTPOIHEPrHM MO IIAXTE

Pacuer HOpMEI pacxofia SJEKTPOSHEPTHH NPOHSBENEH AAs JEHCTBYIOMIEH IMAXTHI
¢ rofioBoi jo6rigeft yras 1800 Tuic. T. Pexum paboTh LUaXTH OCTaeTcst 663 H3MEHEHHS
300 pa6ounx AHeR B rofly C TpexCMeHHOHR paGOTOH IO AOGHYE YIVIA NIPOAOIKHTSIb-
HOCTBIO 7 Y Ha NOA3eMHBIX PpaboTax ¥ 8 U — Ha MOBEPXHOCTH INAXThI.

IoxroToBKa IAXTHOTO MOJS — 3TAXKHAasg, C MPOBEJIEHHEM IPYINCBOrO MOJIEBOrO
IITpeKa B Kpenkux nopofiax. CucreMa pa3paGoTKH — AJIMHHBIE CTOJGH MO NMPOCTHpA-
HHIO H N0 NaAEHHIO JaBaMu AJHHON 120—200 M, 060pyRyeMbIME MEXaHH3MPOBAH HBIMU
kommiaekcamu OKI170, KM-130. Cpennsis Harpy3ka Ha ouncTHOH 3a60# 1325 T B CyTKH.
YnpapjeHue KpobJefi — moJnoe obpyleHue.

TpaHcnopT yris oT OYHCTHHIX 3a6oeB JIO CKHNOBOI'O CTBOJIA — KOHBefepHBIf.
Tpancnopr nopoan, MaTepHanoB, 060PYAOBAHHS M JIIOfell — aKKYMYJATOPHLIMHU 3J€K-
TpoBo3amu 13 APII-1 B Baroserkax B/1-3,3 u BJI-1,8.

1.I. Ho6runbe ydacTKH. IIpoeKTHas MOIHOCTh WAXTH OGeClNedu-
BaeTCs OJHOBPeMeHHOH paboTOfl MATH JaB, OHA M3 KOTODHIX SIBJISIETCS Pe3epBHOM.
JeiicTayolmye NaBu pasMelieHH Ha Tpex maacrax. Onna jaea mo maacty K, 3 o6opyro-
BaHa koMmiekcom KM-130, BblHEMaeMast MOLHOCTD I1J1acTa m = 3,5 M, JJVIHHA JaBbl —
L ; = 150 M, narpyska na 3a6oit — 1700 r/cyr. [Be ;naBw no maacry K, 060pynosanst
kommiaekcamu OKI170, BrIHUMaeMas MOLIHOCTH mJacTa m = 2,5 M, AJMHA JaBbl
L, = 120 M, narpyska 1a 3a6oit — 800 1/cyt. Oznsa snasa no maacry K;, o6opynosana
kommyiekcoM KM-130, BninumMaeman MOIIHOCTb miacta m= 3,5 M, AnuHa JaBbl L=
= 200 M, Harpyska Ha 3a6oii 2000 T/cyT.

OnpezensieM HOpMy pacxofa 3JeKTPOIHEPrdH OTASNbHO NO Kax Aok Jaase. Hexox-
HbIe JaHHBIE JJIS1 PacueTa HOPM ¥ Pe3yJbTaThl PacieTOB NPHBEAEHH B Taba. 2.3.

Hopma pacxona ssneKTposHeprHdA 1o AOGHIYHBIM yyacTkaM: YuacTke Ne 1 u Ne 4.
Cxema pa6othl KomGaiiHa — OJHOCTODOHHSSA.

Bpems, Heo6Xx0fHMOe Ha BHITOJIHEHHE OCHOBHOH onepaimuu,

Ugp + Uo6p - 1,9 4 3,0
Unplogr 1,9-3,0

tocn = = 0,86 muu/m.

Kosgpduuuent nasbl

thy  1,34.150  1,34-200
Ka = %or,= 60.150 — 60.200 — 022

HopMa pacxolia sneKTpO3HeprHH IO JaBe

K (Px + 0,4Pprp) foon _ 0,0223 (290 +- 0,4-316,5) 0,86 _
mby - 3,5.0,63.1,42 -

= 2,561 kBT u/T.

H o.y9.1-4 =

Yyactkn Ne 2 u Ne 3.
Cxema paGoThl KomGaiiHa — OXHOCTOPOHHAS.
Bpems, He0o6XOAHMOE Ha BHIIOJHEHHEC OCHOBHOH OmepaumuH,

Unip - Yabr __ 3.5 +4,4
UnrVou6p 3,5 4,4

toce = = 0,513 Mun/Mm,

Koapduunent Jassl

tly _ 1,20-120
Kn = gor= ="go135~ = :0215-

HopMa pacxolia 3J1eKTpO3HEPruH Mo Jase

H _0,0215 (220 4 0,4-316,5) 0,513
A.yu.2-8 = 9,5-0,63.1,4

= 1,733 kBr-y/1.
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TexHONOTHYECKHMA PACXOA MEKTPOSHEPTHH MO AOGHUHEM YHACTKAM HA MJAAHHPYe-
MBI FOA,

Wr n, yu= ZHJI- yu 1Qi = 2,561 (1700-300) + 1,733 (2-800-300) +
+ 2,561 (2000-300) = 3 674 550 kBr-u-
Texnosoruueckas HOpMa pPacxo/a 3JEKTPOIHEPTHH 1O JOGLIYHKIM YUaCTKaM paBHa
Hr, g, yu =W, g ya/Ar, 5. ya = 3 674 550/1 590 000 = 2,311 kBr.u/T;
Ap. . yu == 300 (1700 4- 2- 800 + 2000) = 1 590 000T.

1.2. ToaroToBHTeNbHHE yYacTKH. B uaxre ceMb feficTBYIOWHX
TIOATOTOBHTENILHEIX 3a60eB, W3 HHX NATh OGopyAoBaHM KoMGaitHamu [TIK, xortopbie
[IPOH3BOAAT pa3fie/IbHYIO BLIEMKY YIVISl H IOPOAK!, H 1Ba 0GOPYROBaHB! MOPOAONOrpy-
304YHEIMHM MalinHaMH. O0beM BbIpaGOTOK, NMPOBENEHHBIX 3a IOJ € NOMOMIbI0 KoMGaii-
HoB I'TIK, — 180 000 M3, ¢ noMoms0 MOPoIONOrpysoyHbix Mawui — 36 000 M3.

HcxoaHble faHHBle M5 pacdeTa MpHBeAeHH B Ta6a. 2.3.
TexHoNOrHUCCKHE pPacXoJl 3J€KTPOSHEPTHH Ha NpPOBefleHHe MOATOTOBHUTENBHBIX

BHPaGOTOK no HIaxTe
n
W o= 2 (Pm: 4 0,3Pup §) Tmi =2 (65 + 0,3-146) 985 - 5 (36 +
i

4+ 0,3-188) 1890 = 214 336 -+ 873 180 = 1087 516 kBr-u.

TexHosOorH4eckas HOpMa Pacxofia 3JAEKTPOIHEPTHH Ha IPOBEIEHHE NOATOTOBHTE/b-
HBEIX BHIpaGOTOK MO INaxTe
n

Z(Pui + 0,3Pgp i) Ty
1 1087516

— = = /3
Hy goyu= Evi = 316000 5,035 kB1.u/M3.

1.3.[Ton3eMHHA TPaHCNOPT. Yroab OT OYHCTHHX 3a60eB 10 3arpy-
309HOr0 YCTPOHCTBA CKHIIOBOrO CTBOJIA TPAHCNOPTHPYeTCst KoHBefiepamu. Tpancnopt
NOPOZRI, JIIOJiell, BCIOMOTATeNbHbIX MaTEPHANOB H O60PYAOBAHHA MO FOPHIOHTAIBHEIM
BHPaBoTKaM OCYLIECTBJAETCH aKKYMYJATOPHBIMY 3aekTpoBosamu 13APII, no HakJIoH-
HBIM M BCOOMOTATeJIbHHIM FOPH3OHTAJbHBIM BHIPAGOTKAM — MOHOPEJbCOBLIMH ROpPO-
ramu 4JIMK.

1. daexrpoBo3Has OTKaTKa. [0fOBass NPOH3BOAHTENBHOCTb 3JIEKTPOBO3HOIM
oTkaTkH 270 000 T yras # 111 000 T nOopoAs! OT MPOXOAKH MOATOTOBHTEJBHHX BbIpaGo-
TOK, 159 000 T nopoaw! oT noAiepKanus BrIpabotok, 75 000 T maTepuasioB # 060pyHO-
Banms. B coctaBe ¢ yriem 18 BaroseTok, ¢ nopozoii — 12. Ha maxre npumeHnsercs
BaroHetka BJMI-3,3

I'pysoBoit Koa(pdRIUKEHT AJA COCTaBa:

C yriem
_Pan'*‘nBGn __13+18'l,71—_0944
~ 7 ngyw ' 18.0,78.3,3

K1

¢ nopofioil H 06OpyLOBAHHEM
13+ 12.1,71

Kee="57933

HcxozHble faHHbIe AJISL pacueTa NpHBeeHH! B Taba. 2.3.
T'ojoBO# pacXoR 3JIEKTPOSHEPTHH 3JEKTPOBO3HON OTKAaTKOH onpefensiem no ¢op-

myJte (2.6)
W1, tp.0 = A [@wrp + Kr (@rp + wnop) — ice) QL + A [wrp + Kra (wep +

+ Wpop) — icp] QoL = 9,08-1073 [7 + 0,95 (7 +- 9) — 4] 270 000-1,4 +
+9,08-1073[7 4 0,45 (7 4 9] — 4] 345000- 1,4 = 107 200 kBr.u.

=0,45.
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Hopma pacxojla 3neKTPOSHePTHHM HA JECKTPOBO3HYIO OTKATKY
Wor.re.p 107200

QLcp. 5z 615000-1,4
2. Kouseiiepuniit Tpancnopr. s pacuera pacxolla 3JeKTPOSHEPTHY KoHBefiep-

HBIM TPaHCTIOPTOM Ha OCHOBAHHM CXeMbl TPaHCIIOPTHPOBAaHHs cocTaBJisieM TaGa. 2.1
MCXOIHBIX JaHHEIX H IPOBOXKMM pacuer no hopmy.am (2.9) u (2.10).

=0,124 xBT.4/T-Ku.

HT.TP.9=

Ta6auna 2.1
Pacxon aneKkTpoIneprun KoHBefiepHbBIM TPaHCROPTOM

Tun Ly o, t, sin Q, Wrop: QL, THC.
xo:;:n- . ® M’/‘c ‘l; (tg B) 'rl:c. c K’Ag_xrc..q T KM
1JIT80 | 360 | 0,04 | 1,6 | 3000 0 600 | 36,1 64,4 216,0
17180 610 | 0,03| 1,6 | 3000 0 600 [ 36,1 109,0 366,0
2J180 360 | 0,03| 1,6 | 3000 0,08 600 | 37,5 90,0 216,0
1J1I680 160 | 0,03 1,6 | 3000 | —0,29 600 | 37,5 [—117,0 96,0
171680 | 610 | 0,03 | 1,6 | 3000 | —O0,08 450 | 37,5| —71,6 274,5
1J180 360 | 0,04 | 1,6 | 3000 0 450 | 36,1 56,5 162,0
CP-70M | 160 — | 1,2 | 3000 0 240 | 38,6 350,0 38,4
CP-70M 40 — | 1,2 | 3000 0 240 | 38,6 90,0 9,6
171100 1260 | 0,03 | 1,6 | 5000 0 690 | 63,6 353,0 869,4
171120 660 | 0,04 | 2,0 | 5000 0 1590 | 119,7 | 420,0 1049,4
171120 510 | 0,04 | 2,0 | 5000 0 1590 | 119,7 | 324,3 810,9
1J1¥120 | 360 | 0,03 | 2,0 | 5000 | 0,233 | 1590 | 119,7| 839,4 572,4
1J1100 710 | 0,03 | 1,6 | 5000 0 900 | 93,61 207,8 639,0

M Toro mno KoHBefiepHOMY TPaHCIOPTY 2715,9 | 5319,6

HOpMa pacxojia 3J€KTPO3HEpruyu Ha KOHBeﬁeprlﬁ TPaHCIOPT
n

HT. KOHB, TP =— WT_ HOHB/Z QL =2 715 900/5 319 600 = 0,5[ KBT' q/T KM.
1

3. BcnomoraTenbHuf TPAHCIOPT NO HAKIOHHLIM H TOPH3OHTANbHLIM BRIPAGOTKaM.
JocraBka BCIOMOTATe/IbHHIX MaTepUaJOB ¥ 0G0PYAOBAHUSI MPOU3BOAHUTCA C MOMOLILIO
ISATH MOHOPEJBCOBHIX Jopor Thama 4/IMK.

Hopmy pacxosia 3J1€KTPOSHEPTHHA 1O BCIOMOrATENbHOMY TPAHCNOPTY ONpefesieM
B COOTBeTCTBHH € 1. 2.24 no dopmyae (2.17).

Wr. pen. 1o = 3, PyT Ky = 225-6300-0,3 = 425 250 kBr-u.

T'onoBass NMPOU3BOAMTENLHOCTh  BCIOMOTAaTeJBHOrO  TpaHcmopra QL =
= 13 600 T-xM.
Hopma pacxopa 3/1eKTpOIHEpPTHH NO BCIOMOTATEABLHOMY TPaHCHOPTY

Hpon. 1p = W, po. 1p/ ¥} QL = 425 250/13 600 = 31,268 xBr-u/r.xu.
TexHOJOrMIECKHUA PACXOJ 3MEKTPOHEPTHH M0 MOX3EMHOMY TPAHCIOPTY
We.rp=We. rp. s + Wr. nous + W, sen. rp = 107 200 -+ 2 715900 +
+ 425 250 = 3248 350 xBr.u.
TexHOMOrMYeCKash HOPMA PACXOAA SMEKTPOSHEPIHH NO NOJAIEMHOMY TPAHCHOPTY

Wetp 3248 350
QL ~ 862060 + 5320 000 + 13 600

Hyp pp = = 0,524 kBr-9/T-KM.
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4. loxreMHEHNE yCTaHOBKHY. Bblaua yriag B nmopopsl M3 MmaxThl
OCYILECTRJISIETCS ABYMST CKHIIOBBIMH NOJXBEMHEIMH ycTaHOBKaMH. CIycK u moinem Jio-
Jneft, OGOPYAOBAaHKST ¥ BCIOMOraTeJbHEIX MATEPHAJIOB OCYLIECTBISNETCH KJETeBbIMH
NOLBLEMHBIMH yCTaHOBKaMH. MICXOAHBIE flaHHBIC JJIA pacueTa NMpUBeAeHH B Tabm. 2.3.

Pacxopt 31eKTPOIHEPIHH ONpeAeNaeM OTASAbHO MO KAXKAOMY HOLBLEMY.

1. VroabHHil MOgBEM.

dakTnyeckuit MHOXHTENbL ckopoctH [dopmyna (2.13)]1

. UmaxTn — 7,92-45

%="r, =g - %
v 2,95Kp0agAH _ 2,95.1.1,15.1,42.1 800 000-0,251
Ty n = 0,95 =

=2291030 kBr.u
2. MopogHuit nogbeM.
dakTHuecKH MHOXHTENL CKOPOCTH

5,37.58
ap = —tp=— = 1,24,
Wr.a nop = 2'95.1'1’]54’02;;,’270 000.0,251 = 300 092 kBr.u.

3. KneteBoii monbem Ne 1.

Mo auarpammam ycuaui onpefieneso = Ft = 10,5:101® paH-.c 32 rox. Makcu-
MajBHAs CKOPOCTb JIBHMKEHHS KIETH Vpax = 5,56 m/c.

Pacxon 3JeKTpO3HEpTrHH

Vimax 3, Ft _ 5,56.10,5.1010

Wr. kale1= 2.0.10° 39105 = 2013 103 kBT .4.

4. Kneresoii mogpbem M 2.

Tlo nuarpammam ycuauit onpeneneno X Ft = 8,25-101° aaH-c. MakcumanbHas
CKOPOCTb ABHMIKEHHS KJIeTH Viax = 5,6 M/c.

Pacxon aaextposseprum [dopmyna 2.15)]

. . 101
W, xales = —5%87’215—0:—01 — 1.593 103 kBr.1.

Texunosnorugeckuit pacxon 3JIEKTPOHEPTrHH IO NOALEMHBIM YCTAaHOBKaM WIAXTH
3a roA ompejensieM Kak CyMMY pacxoJioB OTACJAbHLIMH MOXBEMaMH:

n
Vrn= Y Wrn = Wrn yutWrn noptWrsa NertWrsn a=2 291 030 +
1

+ 300092 + 2013 103 + 1593 103 = 6 197 328 kBT u.
TexHomornueckas HOpMa pacxofia SNEKTPOIHEPTHH NO MOABEMHBIM YCTaHOBKaM
MaxTH
Hi g = Wrn/Ay = 6197 328/1 800 000 = 3,443 xBrt-u/T.

1.5. BoroorauBHue ycTaHoBKH. [naBHuA BogooTans oGopyro-
Ban TpeMst Hacocamn IIHC-180-383 (na 9 xomnec) — onmH paGouuii, OXMH pe3epBHLI,
ONIMH Ha pemoHTe. McxoxHble flaHHKE A pacdeTa npHBeieHH B Tabu. 2.3.
KounuecTBo 0TKaunBaeMoi BOAOOTIHBHOH YCTaHOBKOM BOAH 32 rof

Q = 24 (muQn + MmaxQmax) = 24 (300.170 + 65.204) = 1 542 240 m3.
YneabHBIE paCXOA 3AEKTPOSHEPTHH MO BOJZOOTIHBHON YCTaHOBKE OnpefensieM 1o

¢opmyne (2.23)
wa = 3,35/Mg = 3,35/0,71 = 4,718 xBTt-u/M3-xM.
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TexHoNMOrHueCKHHA PACXOJ 9/EKTPOSHEPTHM Ha BOZOOTJMB MO [axTe
Wo 5 =wgQH, = 4,718.1 542 240.0,379 = 2757 713 kBr-u.
TexHogaordYecKasd HOpMa Pacxofa 5JEKTPOSHEPIHH MO BOAOOTJHBHOA YCT2HOBKE

HIaxThl
Hpg = 2757 713/1 542 249 = 1,788 xBr.u/u?.

1.6. BeuTuasiToOpHHEe ycTaHoBKH. Ha mwaxre nars paounx BeH-
THAATOPHHX YCTAHOBOK. PacXoj 3/eKTPOIHEPTHH N0 KaXJOH M3 HHUX ompefenseM
B OTJEJbHOCTH.

Hcxonusle naHHEE A pacuera npuBedeHH B taba. 2.3.

Pacxoji s/IeKTPOIHEPIHH MO OAHOH BEHTHJISITOPHOH YCTaHOBKe Onpefle/isfieTcs Mo
tdopmyie (2.27). PeayabTarsl pacyera npuBefeHH B Taba. 2.3.

TexnoJsoOrHuecKHil pacxoj 3JEKTPOIHEPTHH 32 TOJ Ha NPOBETPHBAHHE IIAXTH

n
Wr. penr = 3, Waenr =9 359 350 kBr.u.
1

KounuectBo Bo3ayxa, HeOGXOXAMOE JJIsi IPOBETPUBAHHSA LUAXTH NIPH CYyMMapHOH
[POHU3BOJHTENBHOCTH BCEX BEHTHJIATOPHHIX ycTanoBoK ZQp = 450,6 m3/c u Bpemenn
paGotu 8760 yacoB B rofy COCTaBHT

Q = 360072 Q, = 3600-8760-450,6 = 14 210 121 Tnic. M3,

TexHonoruyeckas HOpMa pacxojia 3JieKTPO3HEPIHH MO BEHTHJIATOPHBIM yCTaAHOB-
KaM ImaxThl

Hey, esr = Wy, sert/Q = 9 359 350/14 210 121 = 0,658 kBr.u/1000 m.

1.7. Texnoanoruueckufi xkomMmnaexc nosepxHocTH Cym-
MapHaf yCTAHOBJIEHHAs MOIIHOCTD 3JEKTPONPHEMHHKOB TEXHONOTHUECKOrO KOMILJIEKCa
waxta Py = 800 xBr.

Texnonoruueckul pacxoj 3JeKTPO3HEPTHH onpefensiem o dopmyde (2.32)

W1 1w = PyKyT = 800.0,5.7200 = 2 880 000 kBr .u.

1.8. O6memaxTHasa TeXHOJOTHUYUeCcKkKass HoOpMa. TexHomo-
THYeCKHil pacxoX 3JIEKTPO3HeprHH IO IaxTe

W om = Wr. . y4 + Wrnyu+ W, wm+ We.s + Wr.n+ Wi, genr +
+ Wy, 1x = 3674,55 + 1087,516 - 3248,35 - 2757,713 - 6197,328 +
-+ 9359,35 }- 2880,0 = 29 204,807 Tbic. KBT-4.

O6memaxTHasg TeXHOJOTHYecKas HOpMa PacXofia 3/JIEeKTPOSHEpPTHH

Hy. om = Wr. om/Am = 29204 807/1 800 000 = 16,225 kBT .y/T.
1.9. Baipa6oTka ¢xaTtoro Bo3Ayxa. Ha xomupeccopHodt crau-
LHH MaxTH npu pabounx xomnpeccopa tuna BI-100, xotoprie o6ecneunBaioT noTpe6-

HOCTb INAXTH B CKATOM BO3AyXe B KoaHuecTBe 150 m3/MuH.
Pacxoj aslekTpo3HeprHH HA BHIPaGOTKY CXKaToro Bo3fyXa ompeneiseM no dop-

MmyJae (2.29)
W 203,06 108-4000-150 (1 + 0,12)
0. KoM = 5 81.60.102.0,7-0,98-0,98

Hopmy pacxopa siektposnepruu Ha BLIpaGOTKY CHaToro BO3lyXa ompefesseM
no topmyae (2.28)
3 380 827

Hr, omn = 5000 = 93,912 KBr-u/siC. M8,

= 3 380 827 kBt .u.

1.10. OcBemen ne CyMMmapHas OCBeTHTeJbHAs Harpyska INAaxTL:
10 NOA3EMHBIM BhipaGoTkam — 86 kBT,
1o npoMmnJjomaike — 55 kBr;
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Ta6anna 2.2
YcTaHOBNEHANE MOMHOCTH BTOPOR Ipynne
SNeKTPONPHEMHAROB INAXTH

P W, Taic.

HauMenoranue Kg; Ky T; u KBT?['l
Co6cTBeHHbIE HYXAR NOABEMA 550 0,55 7200 2170
Kotenbuas 640 0,65 2000 830
BakyyMHble CTaHUHH 1160 0,57 8760 5792
OyncrHble COOPYXEHUS 260 0,65 7200 1121
Mexmactepckast 145 0,2 7200 209
ABK 250 0,5 7200 900

Kanopudepnas 45 0,65 2000 58,6
CronoBast 50 0,6 7200 180
Co6CTBEeHHBE HYXAR BEHTHJISILUH 300 0,55 8760 1 445
O6MeH BaroHeTOK 123 0,5 7200 443
JlecHolt ckaiag 30 0,3 7200 65
IIpoune Menkue Harpysku 145 0,6 7200 625
BcernomMoraTesibHble MOABEMBI 169 0,25 7200 305

Hroro 14 143,6

N0 KOHTOPCKO-GHITOBBLIM H J1aG0paTOPHBIM moMelieHHAM — 30 kBT;
0 NPOH3BOACTBEHHBIM MOMeuwleHHAM — 23 kBT.
Pacxon aneKTpO3HeprHH onpefesisieM coraacHo n. 2.5 no dopmysne (2.80)

Wocs = 8760 (0,55-86 + 0,6-55 + 0,3-30 +- 0,4-28) = 880 380 kBr-u.
Hopmy pacxona s/IeKTpOSHeprHH Ha OCBEmeHHe onpefeseM mo dopmyJe (2.79)
Hoep = Woen/Ag = 880 380/1 800 000 = 0,489 xBr.u/T.
1.11. Ipouyne sNeKTPONPHEMHHKH HAa NOBEPXHOCTH H
BNOA3eMHHBN X BHHpa6oTkax wa X Th. CyMMapHasi yCTaHOBJIEHHAs MOILL-
HOCTb [EepBOH IPYNMEl SJIEKTPONPHEMHHKOB (I0A3eMHLIX) IAXTH cocTaBasieT 424 KBT.

YcTaHOBJIEHHBIE MOILIHOCTH BTOPOM TIPYINNH 3JMeKTPONPHEMHHKOB NpHBEXEHH

B Ta6a. 2.2.
Pacxopn sneKTposHepruu onpeienseM mno dopmyae (2.32):
no nepso# rpynme

Wi, 1 = 424-0,55-7200 = 1 679 040 kBr-4,

1o BTOpO# rpynme
Wnpo = 14 143 600 xBt-4;

o6uHii MO NPOYHM 3JIEKTPONPHEMHHKAM
Wo.np = Wnp1+ Wnpa= 1679040 + 14 143600 = 15822 640 kBr.u =
= 15 822,64 Thc. KBT-u.

Hopma pacxona snekTpossepris mo mpouHM 3JeKTPONpPHEMHHKAM WIaXTH
H,. np = 15822 640/1 800 000 = 8,79 xBr-u/r.
1.12. MMoTepun saexkTpo3auepruH [lorepu 3/eKrposnepruy no npex-
NPHATHIO onpejessieM no ¢opmyJae (2.88)
Wo. mo1 = 0,05 (W, om + Woxomn + Wo. mpos + Wo. ocs) =
= 0,05 (29 204 8074-3 380 827 + 15 822 640 +- 880 380) = 0,05.49 288 654 =
= 2464 432 kBr.
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Hopma noTepb S/€KTpO3HEprdM No MaxTe
H,, nor = 2 464 432/1 800 000 = 1,369 kBT u/T.

1.13. O6menpon3BOACTBEeHHAN HOPMAa No maxTte. O6me-
?;%g?noncmenﬂuﬁ pacxoji 3JEKTPOSHEPrHH MO WIaXTe omnpefeldseM no Gopmyae
W‘O- m = W’l‘- om + WO- KoMIO + WO. up + WO. 0oCB + Wo. ooT =
== 29 204 807 - 3 380 827 4 15 822 640 | 880 380 | 2 464 432 =
= 51 753086 kBT.u.
OO611enpoH3BOACTBEHHYIO HOpPMY MO IIaxTe onpefenaseM no ¢opmyJe (2.37)
Ho.m = Wgo. m/Am = 51 753 086/1 800 000 = 28,75 kBt .u/T.

PesynbraTsl pacyera HOPM PacXoia 3JEKTPOIHEPrHH MO LIAXTe TpPeACTABAEHH
B Taba. 2.3 u 2.4.

2. PacyeT HOpM pacxoAa 3JeKTPOIHEPrHH MO paspesy

Jna pacuera npHHAT paspes ¢ roxoBolt Zo6biedt 2160 Thic. T H FOZOBHIM O6BEMOM
BCKPHIIHLX padoT 7500 Thic. M%. Pexxum paGoTH pa3pesa no AoGbe M MO BCKpHIE:
300 pa6ounx xHel B rOAY C TpexcMeHHOH paoToit no 8 4.

CucreMa paspaGoTKH — TPAHCMOPTHAS, BCKPHILUA H JOGbIYA TPOH3BOAATCA ONHO-
KOBLIOBBLIMM KCKaBaTODaMH; YToJb TpaHcIOpTHpYeTcs KonBefiepamu. [Topona Tpauc-
MOPTHPYETCH 3J1eKTPUPHLHPOBAHHEIM XK. A. TPAHCIIOPTOM Ha BHEIUHHME OTBaJ.

Hcxonuble faHHbE A5 pacueTa NPHBeAeHH B Taba. 2.7.

2.1. Jo6bunEe H BCKPHMHBE yYacTK H. Ha no6uive paGorator
nBa sxckaBatopa IKI-3,2. TopoBoe uncao yacoB paGoTsl 3KcKaBatopa T = 7200 u.

[Motpe6asiemyro MoutHoCTh 3KcKaBaropa DKI'-3,2 onpenensiem no dopmyane (2.45)

Pp.s = 0,99-15-3,2 + (1,39 + 0,326-0,84-1,4) 3,2-8,3 = 95 kBr.
Tomosoit pacxos 5JeKTpOSHepPrHH JOGHIYHBIMH SKCKABATOPAaMH ONpeie/sieM M0
dopmyaam (2.44) u (2.48)
W 5.5 == KgPp. oTn =2.95-0,65-7200 = 889 200 xBr.u.
Ha sckpriue pa6oraloT uersipe skckasaropa: IKI-8U — 2 mr., IKI-4y — 2 wr.
TopoBoe yHCA0 4acoB paGoTH BCKPHIUHBIX 3KcKapatopoB T = 7200 u.
TIloTpe6asieMyi0 MOIMHOCTb BCKPBILIHBIX 3KCKaBaTOPOB onpefesseM Mo dopmyJe

(2.45):
aaa DKI-8U

P, o=0,99.16.8,0 + (1,39 -+ 0,326-0,84.1,75) 8,0.18,2 = 398 kBr;

aas DKTI-4y
P;. ,=0,99.16.4,0 + (1,39 + 0,326.0,84.1,75)-4,0-14,5 = 172 xBr.
TopoBoil pacxop 3JMeKTPO3HEpPrHH BCKPLIIHBIMH SKCKAaBaTOPAMH ONpejenseM MO
dopmyaam (2.44) u (2.48):

aas AKT-8U
w

aast OKT-4y
Ws.5=0,56-2.172.7 200 = 1 387 008 kBT .u.

Texnomoruuecknii pPacxXon 3JeKTPOIHEPTHH pa3pesa Mo TIpyINIe 3KCKABATOPOB

V. = Wn- ot Wy ,+ W, ,=889,2 4 3209,472 4- 1387,008 =

= 5485,68 Thic. KBT-u.

Texnosorunyeckas HOpMa pacxoia 3J/eKTPO3HEprHH Mo JOGHIYHBIM H BCKPHIIHBIM

9KCKaBaTopaMm
Hroqn = Wr, 1 8/Q = 5485,68/9040 = 0,606 kBt.u/m®.

’

B.

5 =0,56.2.398.7 200 = 3 209 472 kBr.y;

’
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Ly

HMcxoaHule AaHHBIE M Pe3y/bTATH PACYETA HOPM PACXOAA JEKTPOIHEPFHH

A0 WaxTe Ha MJAHHPYyeMbIli roj

Ta6auna 2.3

Foposoit
Haumen osanpe Tlepeuenb yCTaHOB- Pacxon Hopma pacxopna
YydacTka paGor JIEeHHOTO 0GOPYJOBaHHsA Jaunee pas pacuera ::g;‘:g:' 3JIeKTPOSHEPI'BH
The. KBT.4
1 2 3 4 6
1. Jo6eanpie | JlaBa Ne 1 Py =290 kBt; Ppp = 316,5 kB1; a =0,4; 1 306,11 | 2,661 kBT-u/T
Yy4acTkn Komnneke KM-130 m=35m b=0,63 M Ly=L;=150 m;
Harpyska 1700 t/cyr | ¥ = 1,42 1/m%; vgp = 1,9 m/muH, Vegp = 3,0 M/mun
JlaBa Ne 2 Py = 220 xBt; Ppp = 316,5 kB1; o0 =0,4; 415,92 | 1,733 kBr-u/T,
Komnaeke OKII70 Ly=Lz=120 M; m=2,5 m; b= 0,63 m;
Harpyska 800 1/cyt v= 1,4 7/m% vpp = 3,5 M/mun; vegp = 4,4 M/MuH
JlaBa Ne 3 To xe, uto u naBa Ne 2 415,92 | 1,733 kBr-u/t
JlaBa Ne 4 Py = 290 kBt; Ppp=316,5 kBr; a = 0,4; 1 536,6 2,561 kBr.u/T
Kommaeke KM-130 Ly=Lz=200 M; m=3,5M; b=0,63 m;
Harpyska 2000 /eyt |y = 1,42 1/M% vnp= 1,9 m/MuH; vogp = 3,0 mM/Mun
Hroro no nobuunsiM Ag= 1590 Thic. T 3674,55 | 2,311 xBr-u/t
2. INoaroroeu- | Kom6aiin TTIK u np. Py == 36 xBt; Pyp=: 188 kBr; Ty = 1890 5-174,636 ==
TeJNbHbIE (5 3a6oes) = 873,18
YJacTKH [opogonorpysounas Py = 65 KB, Pyp = 146 kB1; Ty =985 u 2-107,168 =
mamuna 2[THB u ap. = 214,336
(2 3a6os)
WU Toro no noAroToBHUTENLHBIM Z V == 216000 m® 1 087,516 | 5,035 xBr-a/M®
3. INopseMun# | a) SneKTPOBO3HHI: Q=270 tHe. T yras v 345 ThC. T moponnt; Kp = 107,2 0,124 kBt-u/T-KM
TPaHCNopT ajgektpoBo3 13APII, =0,944 ana ymia u Kr=0,45 ana mnopons;
paronerka BJ-3,3 Lep.ss = 1,4 ku; A =9,08-1073; E QL=
= 862 THIC. T-KM
6) KousefepHsiii Pacuer mpuBefles B r1abn. 2.1 3, QL=1{ 27159 0,51 kBt u/1-kM
= 5319,6 THIC. T-KM
BenoMoraTenbHbi:
MOHODE/ILCOBEE  IOPO- Y Py =45X 5=225 kBr; T=6300 u; 425,250 | 31,268 kBr-u/1-xM
rn 4JIMK
Ka=03; ) QL=13600 T-km
HToro no tpancnopry Z QL = 6195600 1-xM 3248,35 | 0,524 kBr-u/t-kM
4. MoaveMHre | YTONbHBIR TONBEM:
YCTaHOBKH JByxckunosoit Umax = 7,92 M/c; Ty=45¢; Lc =251; Ky=1; 2201,030 | 1,272 kBr-v/T
Mamuna 2I1-6X% 2,4 o=1,15; A =1800,0 Thic. T
Topoarbift nosbeM:
IByxckunosoi Umax = 5,37 M/c; Ty =58 ¢; Lo =251 M= 300,092 | 1,111 kBr-u/t
Maumna 2X4X1,7 = 0,251 kM; Kz=1; @ =1,15; A =270,0 ThiC. T
BenoMmoratensHbi
noareM Ne 1
HByxxaeresol Z Ft=10,5-10¥ gaH.c; vmax = 5,56 M/c 2 013,103
BenoMorateabHbit
noxrem Ne 2:
I ByXKneTeBoil 3 Ft=28,25.10" gaH-c; vmax = 5,6 w/c 1 593,103
INonbemuas MallliHa
211-5% 2,3
Hroro no moxbeMy Ay =1 800 Tae. T 6 197,328 | 3,443 kBr-9/T
5. Bogooraus | Hacocw IJTHC-180-383 Ty = 300 nueit; Tmax = 65 nmeit; Qg = 170 m3/w; | 2 757,713 | 1,788 kBr-u/M®

Qumax = 204 M3/u; Qp = 184 M¥/4; My = 0,71;
Hp = 0,379 kv




8V

IMpononxenne Taén. 2.3

Toposof
. pPacxox H
g“a‘é’r‘ﬁ?gigﬁ neg:g:geggog;;gg:nx HauHue gas pacuera :g:g:g:' 3:1%‘!7(“;;02:2;1?#;
THIC, KBT:'i
1 2 3 4 5
6. Bentuasuwsa | BOKI-1,8 Qs = 30,1 M¥/c; h=1029 Ia; np = 0,80; 356,4
nnn = 0,95
BYINOr-2,4 Qs = 1094 M¥/c; h = 2512 Ila; np = 0,85; 2 975,0
nnn = 0,95
BOK/I-3 Qs = 97,9 M¥/c; h = 2090 Ma; ng = 0,87; 2 165,1
Nge = 0,95
BOJA-30 Qs = 161,1 M¥/c; h = 2 138 Ia; 1, == 0,89; 3 468,0
T'AB = 0,96
BOKI-1,5 Qs = 52,1 M¥/c; h =690 Ila; ng = 0,83; 394,85
Mge = 0,96
HrToro no BeutHasuun Qpog == 14210 121 thc. M 9 359,35 0,658 kBT-4/1000 M3
7. Texuonoru- Py =800 xBt; T'=7200 4; Kg=0,5 2 880,0 1,594 xBr-u/T
9ecKuil KOM-
nJeKC NoBepX-
HOCTH
O6wmelraxTHast TexHoNMOTHUecKass HOpMa Ay =1 800 Thic. T 29 204,807 | 16,225 kBT-u/T
8. Bupa6orka | Tpu xommpeccopa Qu = 150 M¥/mun; fp=4000 u; A= 203,06-10% | 3380,827 | 93,912 kBt-u/1000 »®
cxaroro Bos- | BI-100 Ko = 0,12 Mg = 0.7: ny = 0.98; — 0.98:
nyxa Bc = Wl MNg=U,/; Nag= 0, :nnB_ WO,
Q =36 000 TeIC, M3
1 679,04
9. Tlpoune [lepras rpynna — B Py = 424 xBr; Ky =10,55; T=7200 4
3JIEKTPONPHEM- | MON3eMHEIX  BhIpaboT-
HHUKH Kax LIaXThl 14 143,6
Bropas rpynna — #a | Cm. Ta6a. 2.2
TNTOBEPXHOCTH
M roro no npounm anekTponpueMHukam A =1 800 TeiCc. T 15 822,64 8,79 kBr-u/T
10. Ocsemenue
P, =86 xBt; K; =0,55; P,==55 kBr; 880,380 | 0,489 xBr-u/r
Kus =0,6; T=281760 u; Py=30kBr;
11. nOTepH Kﬂs = 0,3; P4 = 28 KBT; K4 = 0,4
SMeKTpO3Hep-
THH W = 49 288 654 kBt-u 2 464,432 | 1,369 kBt 4/t
O6menpon3BOACTBEHHAS HOPMa IO INAaXTe 51 753,086 | 28,75 kBr-u/T
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(HaHMeHOBaHHE LAXTH)

(nauMeHoBanue ITO)

Ta6auma 2.4
(dopma Ne 1)

T'opoBoil pacxop

JIeKTPOIHEPTHH
Haumenosanme HaumeHoBaHHe cratelt OCHOBHHE NOKa3aTeNnH Hopma pacxopa
BOPMH pacxofa (Yy9acTKH) TeXHOMOTHIECKOTO mpoiecca % K obmenmy SAEKTPOIHEPTHH
THC. KBT-49 pacxonry
no inaxTte
YuyacTkoBre Tex- | 1. JIoGhYHME yuacTKH Ay = 1590 ThC. T 3 674,55 7,101 2,311 kBt-u/T
HOJO -
MM THACCKHE HOP™ | 5. Momroromrensuse Y V=216000 m® 1087,516 2,101 5,035 kBr-u/m®
Y4aCTKH
3. Toasemuuit Tpancmopr | Y, QL =6 195,6 muic. T-kM | 3 248,35 6,278 0,524 xBt-u/T-KM
B ToM uncae:
9JIEKTPOBO3HL QL = 862 Thic. T+KM 107,2 0,201 0,124 kBt-4/T-KM
KOHBefepHEIR QL =5 319,6 ThiC. T-KM 27159 5,248 0,51 kBr-u/T KM
BCIIOMOTaTeNbHEIf QL = 13,6 THC. T'KM 425,250 0,822 31,268 xBr-u/T kM
4. Toxnem A = 1800 Thic, T 6 197,328 11,98 3,443 xBr.u/T
5. Bonootnus Qg = 1542240 M3 2 757,713 5,33 1,788 kBT /M kM
6. Bentaanuus Qrox = 14,22-10° tuc. m® | 9359,35 18,088 0,658 xBr-u/1000 m®
7. TexnoxorugecKmii 2 880,0 5,546 1,594 kBr-u/T
KOMIJIEKC  HOBEPXHOCTH
O61melraxTHas Ap = 1800 ThiC. T 29 204,807 56,424 16,225 kBr-u/T
TeXHOJIOTHYecKas
HOpMa
O61uenponsBox- 1. Pacxossl smekTpo- 29 204,807 56,424 16,225 kBr-4/1
CTBeHHas HOpMa SHEpTHH, yYTeHHHE B 06-
IMEmaXTHO!  TeXHOJOTH-
gecKo#l HOpMe
2. BuipaGoTka  cxaTtoro Q = 36 000 ThC. M® 3 380,827 6,534 93,912 kBr-4/1000 M®
BO3AYXa
3. Ilpoune saexTpo- 15 822,64 30,579 8,79 kBr-u/T
NpPHEMHHKH
4. OcBeurenne 880,38 1,702 0,489 kBr-u/T
5. INorepu snekTposHep- 2 464,197 4,761 1,368 kBrt-u/T
THH
O61menpousBon- 51 753,086 | 100 28,75 kBt u/T
CTBeHHasi HOpMa
no waxre




2.2, OB aa. Ha orsane paGoraior Tpu skckaparopa III-10.70.
MomuocTs, nOTpeGAsieMyi0 ORHHMM OTBaJIbHEIM SKCKABaTOPOM, OMpeJlelfieM o

dopmyne (2.46)
=z 673,2 kBrT.

TozmoBo#t pacxon 3/A€KTPO3HEPTHH
W or = norK 5P, orTp = 3-0,54.673,2.7200 = 7 852 204 kBr.u=
== 7852,204 Thic. KBT-u.
TexHoJorduecKass HOPMa PacXofia 3JEKTPOIHEpPrHH MO OTBady
Hz. ore = Wq. 01/Qor = 7852,204/7 500 = 1,047 kBr-u/M3.

23. TparncnoprT. 1. nekTpHpHUHPOBAHHMIE KeJe3HOHNOPOXKHBIA TpaHC-
nopT. TexHOJOrHYECKH# PacXofl 3JEKTPOIHEPIUH H HOPMA Ha MEKTPUPUIMPOBAHHBIA
.-Ji. TPAHCIIOPT ONpefielisieM B COOTBETCTBHH ¢ 1. 2.3.4 1 no dopmyaam (2.58) u (2.60):

pacxop 3JIEKTpO3HEPruH
W 1p.s=A (1 + K) (wrp + inp) QvL = 5,92.1078 (1 4 0,75) (1,57 +

+ 13) 7500 000.1,75.5 = 9 905 779 KBr.u;

" _ Wep.o 9905779
TIP3 T o0l T 7500000-1,75.5

2. KoHpefiepHblii TPAHCIIOPT. Ha paspese paGorawr e 3a6oiiusie ¥ OIHA Maru-
cTpasibHas JMHHSA KOHBefiepos. B cooTBercTBHE € I. 2.3.5:
PacXox 31eKTPO3HePrHH 3a60HHLIMH KOHBeflepamu NPH HX Koa(dHIHeHTe HCMOMb-

30BaHHA B JIHHHH

4+

ny = 1+2 3+4-é;5+6+7+8 =0,56—l—
T

no dopmyae (2.61)

Wk. s = 0,013-4000-0,06 (0,56-87-1,6-4500 -~ 0,14-1 080 000) = 1566 190 kBt-y;

pacxoj 3JeKTPOIHEPTHH MaruCTpajbHbIMH KOHBeHepamH 1o Qopmyne (2.62)

HOpMa pacxofa
= 0,151 xBr.y/T-KM.

Wi = 0,013.1800.0,04 [121,7-1,54820 4+0,28.2160 ooo( + %L(;’Z)] =

=4319201 &Br-u;
TEXHOJIOTHHeCKH DacXoi 3JIeKTPOISHEPTHH 1O KOHBefepHOMY TPaHCIOPTY MO
dopmyane (2.64)
Werp.x =2Wg, g + Wxam = 2-1 566 190 + 4 319 201 = 7 451 581 xBr.q;
TEXHOJIOFHYECKast HOpMA PacXoa S/EKTPOIHEPTHH 1O KOHBeHepHOMY TPAHCNOPTY
no dopmyJre (2.65)
Hy op.x = 7451 581/8 208 000 = 0,907 kBT .4/T -KM.
TexHoJorHyeckuil pacxoa JAEKTPOSHEPTHH HA TPAHCIIOPT B NEJIOM 1O paspesy
onpegensercs mo ¢opmyae (2.5)
Wy, rp = 9905 779 - 7 451 581 = 17 357 360 kBr-u.
Texnonornueckasi HoOpMa PacXofa 3JEKTPOIHEPrHH HAa TPAHCIOPT B LEJOM N0
pa3pesy no ¢opmyne (2.4)
Hy rp = 17 357 360/73 833 000 = 0,235 xBT-u/T- kM.
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24.06mepaspe3sHas TexXHONOTrHuUecKas HOpwma, OOme-
pa3pesHbA TEXHOJOTHYECKHA PACXO] SJICKTPOSHEPTHH OnNpefe/IaeTcs Kak CyMMa pacxo-
ZOB Ha TeXHOJIOTHYECKHE MpolleccH (06T, BCKPHILA, OTBAJX H TPAHCIOPT)

Wrop = Wr.s + W1 or + Wy.rp = 5485,68 4 7852,204 +
+ 17 357,36 = 30 695,244 Thic. xBT-u.

OOGiepaspesHas TeXHONOTHUECKAs HOPMA PaCXOAa 3/IEKTPOIHEPIHH Onpefesercs
no cdopmyJe (2.73)

Ha, op = 30 695,244/2160,000 = 14,21 kBr-u/T.

25.0cymenue noas paspesa. OcymeHne nojis OCYHECTBAAETCS
C NIOMOLIBIO BOJOOT/IHBHBIX H BONONOHHIKAIOUWHX YyCTaHOBOK. BoACOT/HBHASA yCTaHOBKA
obopynosana nacocamn S5MC-10. UYacopoit NMpHTOK BOAH: HOpPMaJbHBIH — Qp =
= 80 M%/u; MaxcHMaAbHBIH — Quax = 150 m%/u.

YaenApHHRE pacXo] 3JMeKTPOSHEPTHH NO BOJOOTIHBHON YCTaHOBKE OmpefiessieM Mo

dopmyse (2.67)
wy = 3,35/ng = 3,35/0,62 = 5,4 xBr-u/M3- kM.

KonuuectBo mepekaunBaeMoH BOAM 3a roj ompefenserca no dopmyne (2.24)
Q = 24 (300-80 4~ 65-150) = 810 000 M®.
Pacxoz 37ekTposHepruu 1o BOZOOTIHBY onpefenseM no dopmye (2.66)
Wp = wyQH = 5,4-810 000-0,05 = 218 700 kBr-u.
CyMMapHasi yCTaHOBJIEHHAs! MOLIHOCTb BOJOMOHMIKAIOWHX YCTAHOBOK
2Py = 230 xBr.
Pacxopl 3/1eKTpO?HEPTHH HA BOJAONMOHWXKEHHe onpefedseM no dopmyde (2.69)
Wpn = 230-0,6-8750 = 1 207 500 kBr-u.

Pacxop 3JeKTpOIHepTHH Ha OCyUIEHHe HOJsf paspesa
Wo. oc = Wa + Wgg=218700 4 1207 500 = 1 426 200 kBrt-u.

26. [Ipoune 3NeKTPOYCTAaHOBKHK paspesa. Pacxox siex-
TPOSHEPTHH H2 BCNOMOraTeJbHbIE HYXKJIH paspe3a, ONpejeNeHHHL B COOTBETCTBHH
¢ n. 2.3.7 no ¢opmyJe (2.70), npusenes B Ta6a. 2.5.

Ta6anuna 2.5

Pacxo sJeKTpOIHEPrHH Ha BCMOMOTAaTENbHBIE HYXKAB paspesa

w
H Yp, 0. 11D’
snex‘?;l:neg::l:::;oa KBTM Ky TP’ k K'lga_lrc.-q
TexHONOTHYECKHT KOMIJIEKC MPOMILIO- 260 0,4 7200 749,5
IAJKH paspe3a
KorenpHasi npoMmiomagku 28 0,6 4500 7,58
Mexanuyeckasi MacTepckast 115 0,2 7200 161,8
ABK 50 0,5 7200 180,0
HToro no npoydM sJeKTpONpHEMHH- 653 1098,88
KaM

53



HopmMa pacxofia 5/1eKTPOSHEPTHH MO MPOYUM SJIEKTPONPHEMHHKAM
Ho, np = Wy, np/A = 1098,88/2160 = 0,508 kBr.q/T.
2.7. OcBemeHHe Pacxog s/IeKTPOHEPIHH Ha OCBelleHHe, OMpefeJeHHBIA
B cOOTBETCTBHH ¢ . 2.5 no dopmyae (2.80), npusegen B Ta6a. 2.6.
Ta6auma 2.6
Pacxos 2/1eKTPO3HEPTHH HA OCBemeHHE

P W

OcBemenHe NOMEILEHKs! y Ky T THIC.

KB KBT-u9

HapyxHoe ocBelilenHe Ha NPOMIJIOWAN- 250 0,5 7200 900,0
Ke W Ha paspese

Menkne NMpoM3BOJACTBEHHEIE 3JaHUSA 20 0,45 7200 64,9

MexMacTepckasi, TeXKOMIJIEKC 85 0,4 7200 244,1

ABK, ckJiajckue NnOMenieHHs 50 0,35 7200 126,1

Utoro Wy, oc 1335,1

Hopma pacxofa s/7eKTpO3HeprHH Ha OCBelleHHe
Hoes = Wo, ocs/A = 1335,1/2160 = 0,618 xBr-4/7.
27.Tlorepu saexTposHepr T u Hu. [Torepu snekrposnepruu no paspesy
onpefiesisieM B COOTBETCTBHH ¢ n. 2.6 mo dopmy.e (2.87a)
AW q.nor = 0,05 (Wr, op + Wo. 0c + Wo.np + Wo. ocs) = 0,05 (30695 244 +
+ 1426 200 + 1098 880 + 1 335100) = 1727 771 xBt-u.
Hopma nortepb 3/exTpo3Hepruu onpefensercd no dopmydae (2.82)
Hg yor = 1727,771/2160 = 0,79 kBT1-u/T.
28. O6menpor3BOACTBEeHHAas HoOpMa no pa3pesy. O6-
LA Pacxofi 3JEKTPOSHEPrHH MO paspes3y ompejeisieM no dopmyie (2.74)
Wop = 30 695 247 - 1 426 200 1~ 1 098 880 +- 1 335 100 -+ 1 727 771 =
= 36 283 195 kBT u.
OOGwenpousBoAicTBeHHAs HOPMa NO paspe3y onpefeasiercss mo gopmyJe (2.75)
Ho, p = 36283 195/2 160 000 = 16,79 kBT-u/T.
PesyJbTaThl pacuera HOpDM pPacXojla 3JMEKTPOSHEPTHH MO pa3pe3y NpefcTaBJeHH
B Ta6n. 2.7 u 2.8.
3. Pacuer HOopM pacxopa aNeKTPOIHEPTHH mo oforaTHTenbHOMH dabpuke

Pacuer HOpMEI pacxofa 3/eKTpOIHEpPTHH 1O oGoraTHTeNbHOM (haGpHKe NpoBEAeH
aast pedtersytowest HO® c rogosoit nepepaboTkodt psinosoro yras Ag = 3000 THC. T.
TonoBoe uncio vacos pa6ors npeanpusatust T = 5300 u (TpexcmenHast pa6oTa no 6 u).

Meron oforamenss — cenapaius B MHHepaJbHON CYCHEH3HH, MOKpasi OTCAajKa,
ray6uHa oGoramenus 10 0 MM.

B nnanupyeMoM rozy o6bem nepepaGOTKH, PeXXHM paGOTH H YCTaHOBJAeHHOe 060-
pYAOBaHHE OCTAIOTCH Ge3 H3MEHEHHS.

Pacuer pacxoAa 3JeKTpO3HEpruM N0 OTAeAbLHHM IeXaM H mpoHueccaM, a Takxe 1o
(aGpHKe B HeJIOM NPOBeieH B COOTBETCTBHH ¢ . 2.5.

Hcxopnbie faHHble st pacuera W pe3yJabTaTel pacdeTa Mo NpoueccaM CBEAeHH
B Ta6a. 2.9 u 2.10 (dopma Ne 1).
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Pe3yabTaThi pacuera HOPM Pacxofa 3JEKTPOIHEPIUH MO pa3pe3y

Ta6nuna 2.8
(®opma Ne 1)

(HauMeHOBaHHE paspe3a) o {(rauMeHoBanue I10) na 1981 r.
Toposoit pacxopn
HauwmeHoBa- HaumeHoBanue crarefl OcHOBHbIe NOKa3aTesH SNEKTpOSHEpTHE HopMa pacxoga
HHEe HOPME pacxofa (y4vacTKH) TEeXHOJIOTHIEeCKOTO npomnecca % 3JIeKTPOIHEPruy
Teic. KBT.u |K o6meMy
pacxony
1 2 3 4 5 6
1. JoGnuHbBEe H BCKPHILIHBE Q = 9040 Thic. M® 5 485,68 15,12 0,606 xBrt-u/m?
2. OtBax Q= 7500 Thic. M3 7 852,204 | 21,64 1,047 kBt-u/m3
3. Tpaucnopt » QL = 73 833 Teic. T-kM | 17 357,36 | 47,84 0, 1935 KBr-u/T- KM
B TOM YHCJHE:
3/IeKTPOBO3HEIf QL = 65 625 TmIC. T:KM 9 905,779 | 27,30 0,151 kB1-4/T KM
KoHBefiepHHIt QL = 8208 Thic. T-KM 7 451,581 | 20,54 0,907 KBt-u/T-KM
30 695,244 | 84,60 | 14,21 kBr-u/T
O6iuepaspesnas
TeXHOJIOTHYeCKas
HOpMa
1. Pacxox anexTposHepruw, Ap= 2160 Toic. T 30 695,244 | 84,60 | 14,21 xBt-u/T
YuYTeHHBIH B O6lLIepaspesHol Tex-
HOJIOTHYECKOH HopMe
2. Ocyuenue noas 1 426,2 3,93 0,66 xBr-u/T
B TOM UHCJE:
BOJIOOTJIHB Q = 810 ThIC. M3; 218,7 0,60 5,4 kBt -u/M® kM
BOLONOHUIKEHHE H = 0,05 gm
Py = 230 kBt 1207,5 3,33
3. Tpoune BCIIOMOraTe/bHbIE Y Py, = 6b3 xBr 1 098,88 3,02 0,508 xBrt-4/T
3NEeKTPOYCTaHOBKH
4. Ocselenne Py = 405 kBt 1 355,1 3,73 0,618 kBt-u/T
O6menponssoacteed- | 5, Tlorepn snekTposHepruu 1727,771 4,76 0,79 xBr-u/T
Hasg HOpMa 1o paspeay Ap= 2160 THiC. T 36 283,195 | 109 16,79 kBr-u/T
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Hcxonunie nannpie M pe3yabTaThl pacyeTa HOPMBI PACXOAA 3JIEKTPOIHEPTHH
HA naanupyemmit nNepHoi Mo paspesy ¢ ronoBoi AoGuueir 2160 Thic. T

# ob6bemom BekphiwH 7500 THC. M®

Ta6banmna 2.7

Toposoit
H pacxoxn
Humseonusse | Yeramonsemmoe Hommse uas pacsers dens | Mg
ThIC. KBT'-‘I
1 2 3 4 5
1. JoGuunbie 9KTI-3,2 n=2; Ex=232M% Ky=0,84; Ky=15.10¢H/m?; 889,2
H BCKpHBILIHEIE - 3. — . — .
yuacTEH v==1,4 1/M% Rq=8,3 M; Kp=0,65;
Tp=7200 u
3KTI-8U n=2; Ex=28,0m% Ky=0,84; Kq=16-104H/m2; | 3 209,472
y= 1,75 1/M%, Ry = 18,2 M; K5 = 0,56;
Tp = 7200 q
IKr-4y n=2; Ex=4,0 »% Ky=0,84; Kq=16-101H/m®; | 1 387,008
v= 1,75 /% Rq=14,5 m; Kp = 0,56;
Tp = 7200 1
Hrtoro Q=9040 Tuc. M3 5 485,68 0,606 xBTt-u/m?
2. OrBan 311-10.70 nor = 3; Ex=10 M3 Rq =70 uM; p = 0,496; 7 852,204 1,047 xBr-u/m®
Ky =10,84; Kz =0,54;, y=1,75- 104H/m2;
T = 7200 4; Qor = 7500 teic. M3; gx = 0,91
3. TpaucnopT | a) SAEKTPOBOSHHLIM:
saektposoan 1-100M A =5,92-10"%; K = 0,75; wrp = 1,57 naH/r; 9 905,779 0,151 kBTt-u/T-KM
AyMOKape inp=13%; V =25 kmlu; Q = 7500 ThIC. M%;
y=1,75; L="5 xm; Y. QL = 65 625 Thic. T-KM
6) xoHBefiepHuIi: ,
KPY-260 nu,a=2; ng==8; ¥, Lx=28000 m; 3132,38
Q= 1080 Thic. T; Tp= 4500 u; © = 0,06;
V=1,6 M/c; C =87 xr/m
KPY-350 ap=23; Lx =600 M; © = 0,04; € = 121,7 kr/m; 4 319,201
Q = 2160 THe. T} B=12% t; = 4800 u;
V=15 M/c;
HUrtoro no 6) QL = 8208 Thic. T-KM 7 451,581 0,907 xBr-u/1-xM
HToro no Tpancnopry 2 QL = 73 833 THIC, T-KM 17 357,36 0,235 xBr u/T kM
O6wepaspesnas TeXHOJOrHUECKasA HOPMA 30 615,244 14,21 kBT-u/T
4. Ocywenue | Hacoc SMC-10 Bonootaus:
nons Qu = 80 M¥/4; Quax = 150 M3/u; my == 300 ax; 218,7 5,4 kBr-u/M KM
Mupax = 65 au; H = 0,05 xM; ng = 0,62
Bononouuxenue:
Py =230 xBt; Ky= 0,6; T =8750 u 1207,5 —
HUToro Ha ocymenue 1 426,2
5. [lpoune | Cm. Taba. 2.5 1098,88 0,508 kBr-u/
BCrioMorarte/ib-
HBIE HYXJAbI
6. Ocsemenne | Cm. Ta6a. 2.5 1 335,1 0,618 kBT-u/T
7. Tlotepu W = 34 555,424 ThIC. XBT'4 1727,771 0,79 xBr-u/T
9MEKTPO-
SHEpPTHH
O61enpon3BOACTBEHHA HOPMA NO paspeay 36 283,195 16,79 kBr-u/T




no L{O® mommuocThio Ag

Ta6auna 2.9

Ucxonnnie pannbie W pe3ysbTaThl PacietTa HOPMBI
pacxopa 3JeKTPOHEPTHH HA TJIAHHPYEMHIH rox

= 3000 THC. T

C TOROBLIM 4McJoM 4acoB paborel T = 5300 4

Jaunsle ans Hopwma
HaumeHoBaHHe ycCTaHO- pacaera l;)(:alg:’t:’; g’;:,éol;?_
VYuacrok pa6or BOK H OTAEJABHEIX rpynn 9NEKTPO- SHEDTHH,
norpeGuTeneh Py, K SHeprHH, THC.
KBT H THC. KBT-9 | gBr.y/T
1 2 3 4 5 6
1. INpuemka yras sIMa npHBO3HBIX 273 { 0,55 795,79 0,518
yriei
IMeperpy3ounsie ctan- | 300 | 0,5 759,0
UHH
2. TNoarotoska Jpo6nenve u rpoxo- [ 530 | 0,55 1 544,95 1,224
yras YyeHHe
Jlo3npOBOYHO-aKKY- 730 | 0,55 2 127,95
MyJMpyomue OyHKe-
pa
3. OGoramenue InaBHBIA KOpPTYC 4767 | 0,58 | 14 653,76 6,40
yras Cymmmaenit kopnyce | 1332 | 0,58 4 094,57
Koreabhas 145 | 0,5 461,1
4. Ilnamosoe xo- Papuanbebie crycru- | 1094 | 0,58 3 362,95 1,68
3AHCTBO TeNAu
HacocHyle cTaHIHH 640 | 0,5 1 696,0
O6mwedabpuynas TeXHOMOTHYECKAsT HOpPMa 29 496,07 9,822
1. TexHonoruue- Pacxoper  anexTpo- 29 496,07 9,822
KHE Y4aCTKH SHepruH, yuTeHHHE B
TeXHOJOTHYECKHX
HOpMax
2. YKenesnozopox- | ManeBpoBoe xenes- | 302 [ 0,5 800,3 0,266
HBIl TPaHCMOPT HOJOpPOXHOE  XO03sf-
CTBO
3. Ilpoune Bcmo- | IlpoTuBOnoxapHHE 108 | 0,6 343,44 0,938
MoraTtelbHble yua- HAacochl H XO3BOJO-
CTKH TIPOBOJ,
Ck/1aj peareHTOB H 90 | 0,5 238,56
MaTepHAJbHEI CKAaR
ABK u xumaa6opa- 80| 0,6 212,0
TOpHS
Mexaunueckas wma- | 212 | 0,2 561,8
cTepcKast
Komnpeccopuas ® | 550 | 0,5 1 457,6
NpouHe MeJKHe TII0-
TpeGHTeNH
4. OcBellense CeeTunbHEKH, Inpo- | 250 | 0,4 530 0,176
KeKTOpa M Ap.
5. IMotepn  axek- 1 681,98 0,56
TPOSHEPTHH
O6urenpoun3ssoicTBeHHass HopMa no abpuke 35 321,59 11,77
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Ta6aunga 2.10
(Dopma Ne

PesyabTaThl pacuera HOPM pacxona 3/eKTposHepruM mno oboraTurennHoit dabpuxe

I1o

Ha 19... 1.

(nauMenoBagre OP)

(ranMenoBanue I10)

Haumenosanue crareft

OCHOBHHE MOKAa3aTeJa”

T'oposo#i pacxop
SJIeKTPOSHEepruH

H o
aUMeHOBA HHE HOPME pacxopa (yvacrka) Texuonornn;;:::oro npo. - x ooy
THC. KBT.4 pacxony
Yaacrkosme Texnolo- | 1. IlpHemka yrus Ap = 3000 THC. T 1 554,79 4,4
THYECKHE HOPMH
2. TNoaroroBka yras ¥ Py = 11642 xBr 3672,9 10,4
3. OGoramenue yris 19 209,43 54,38
4. IllnamoBoe x03AMCTBO Kg = 0,572 5 058,95 14,32
O6metabpuunas TeXHOMOTHYECKas 29 496,07 83,51
HOpMa
OG6menp oH3BOACTBeH-
Has HopMa no ¢a6- | 1. PacXolsl 3/eKTPOIHEPTHH, YUTEHHHIE 29 496,07 83,51
puKe B TEXHOJOTHYECKHX HOPMax
2. )KenesHopopOXHHA TPaHCIOPT 800,3 2,26
3. Tpoune BCOMOTaTeNbHBIE PacXOHl 2813,24 7,96
4. Ocsemenne 530,0 1,61
6
5. TloTepn 3MeKTPOSHEPTHH 1 681,98 4,7
OG6meNpon3BOACTBEHHAS HOpMA 35 321,59

Hopma
pacxopa
SJEKTpO~
sHepruH,
K BT.9/T

0,518
1,224
6,40
1,68
9,822

9,822

0,266
0,938
0,176

0,56
1.77

1
00 ' ——



ITPHJIO)KEHHE 3

HOPMATHBHBLIE H CNPABOYHBIE MATEPHAJIbI
MJis1 PACYETA
HOPM PACXOAA 3JIEKTPO3HEPTHH

B nacrosimeM npHAOXKEHHH NpHBEJEHH HODMATHBHEIC H CIIPABOYHHE MATepHAJLl
JJis pacyera HOPM Pacxoja 3JeKTPOIHEPTHH WO INAaXTe, pa3pe3y M 06OraTHTeNbHOR
dabpuxe.

ST MaTepHajHl SBJAAIOTCA ycpeAHeHHHMH (MpHMEepDHHIMH) M NPH pacuerax Ha
KOHKPETHHIX 00beKTaxX NOMKHBI GbITh YTOYHEHH IPHMEHHTENBbHO K MECTHBIM YCJIOBHAM.
Kpome TOro, mo mMepe pasBHTHSI M€XaHH3allWH H aBTOMATH3alHH MPOH3BOACTBEHHBIX
npoueccoB H IpYrHX (akTopoB Ko3(HLUUEHTH NOJE3HOr0 JeHCTBHA H K03h-
(bHIIHEHTbI HCNOJAB30BAHHST 3JEKTPONPHEMHHKOB MOryT H3MEHATHCA H IMOAJMe-
}KaT NepHOAHYECKOMY YTOUHEHHIO NyTeM 3KCHEPHMEHTAJbHHIX 3aMepoB.

Ta6auma 3.1
TeXHUYECKHE XAPAKTEPUCTHKM BLIEMOMHBIX MAaUIHH

w 3 Hau6osbmas cKOPOCTh MOJavH
s g , (M/MHH) BHeMOYHOH MAIIHHH NpPH
4 %S ] MMHHMAJbLHORA CONPOTHBJIAEMOCTH
Briemou- = 3; BoiHUMaeMas ‘”= yras pesanmio, AaH/cm
Has Ma- | =8 MOMHOCTb, M 4
WHHA 5 a4 g.“;
=8 ¥ 120 180 200 240
=32a =1
T'K-101 6,0 0,75—1,0 0,63 3,7 2,4 2,1 1,6
0,85—1,2 0,8 2,7 2,1 1,8 1,4
MK-67 6,0 0,7—0,85 0,8 3,2 3,1 2,8 2,55
0,85—1,0 0,8 3,0 2,8 2,5 2,3
MK-52 6,0 1,1—-1,7 0,63 |3,6—3,1(3,2—2,8(3,0—-2,6|2,6-2,3
1,35—2,0 0,8 3,2—-3,0| 3,0—2,8( 2,6—2,4|2,2—-2,0
1T1I-68 6,0 1,35—2,2 0,63 | 5,5—3,8| 5,0—3,3 | 4,4—3,0 | 3,7—2,6
1,8—-2,6 0,8 45-3,6 | 4,0-3,01 3,7—2,7 | 3,2—-2,3
KII-1KTI| 6,0 1,35—2,0 0,63 | 3,2—3,0| 3,0—2,8| 2,6—2,4 | 2,2—2,0
1,95—2,3 0,63 | 3,1—2,4| 2,9—-2,2| 2,6—2,0 | 2,0—1,6
2,4—28 0,63 | 3,0—2,3| 2,8—2,1 | 2,4—1,8(2,0—1,5
1K-58M 6,0 1,8—3,3 0,63 | 3,5—2,5| 3,3—2,2| 3,0—2,2| 2,5—1,7
KIII-3M 6,0 2,6—3,5 0,63 | 3,8—2,2|3,5—19] 3,1—1,512,5—1,0
0,5 4,0-3,01| 3,6-2,9| 3,3—2,6 | 3,1—2,4
LICT-3 1,3 0,55 0,05 Io 78 Ho 78 — —
1,0 0,07 78 78 — -
11CBh-67 0,613 0,9—2,0 0,05 38 38 Jo 38 —




Ta6auna 3.2

JHepreTHUecKHA NOKa3aTedb 3JEKTPOBO3HON OTKATKH

DHepreTHUYeCKul MoKasaTesb AX10-%, xBr.u/faH.kM
JlauHa OTKaTKH KOHTaKTHBIE 3JIEKTPOBO3H AK;S,‘Q&?,;::?,SP:HC
1 | 2 | 3 1 2 3
ol xmumpna= | 812 | 7.2 867 | 11,5 | 10,15 | 12,22

= l,
Ot 1 po 2 kv npH 7,25 6,43 7.74 10,25 9,08 10,91
o= 1,25
CBuitle 2 XM TipH 6,68 5,92 7,11 9,45 8,36 10,05
o=1,15

INMpumeganune. | — npeo6pasoBaresn pryTHHe, 2 — TO Ke, NOJYNPOBOAHHKO-
BbE, 3 — TO JKe, 3JIeKTPOMAalUWHHLIE.

Ta6auuma 3.3

3Hauyenus YAENAbHOIO CONPOTHBJIEHHA JIBHXCHHIO HIAXTHBIX BAroHETOK

E E
S A A I A
2,5 9 H 5 ° ’
Ta6auna 3.4

YaenbHOe CONPOTHBJIEHHE JBMKEHHIO NOABHKHOTO
coCTaBa ANA NyTelt BIHPOKO{l KoJieH

wo, RaH/T
Xapakrep nyTH SnexTpoBos
JAyMnkap
LIECTHOCHRI qeTHpPexXOCHH A
MocTonnnke 1,5 + 0,00140® | 1,6 + 0,00150 | 0,7 + %{;&_,_
+0,000202
IMepensuxute Gas- — 92,44 0,003% | 094 -3 J; %40 4
JaCTHPOBaHHbIE n 0,00,0 o 2
17 4 0,40
Mepensuxure He- | 3,5 -+ 0,0027v2 | 3,6 + 0,0040® 1,1 4 04254_ +
6aJI/1acTHPOBaHHbIE +0 000342

IMpuMewaHdne 0 -~ CKOPOOTb ABHIKEHHA, KM/4; ¢ — Macea fyMnkapa (6pysTo); w.
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XapakTepHCTHKH KOHBefiepoB

Ta6auna 3.5

MakcumanbHas CKOpOCTbh B .
n:}; Tun xonBefepa np:x:’i:gnu:/eqnb- G wr/m HH; ;em:, “:;:
1 2 3 4 5
1 1JI80K 360 36,1 1,6
2 1J180 450 36,1 1,6
3 1J1680 400 37,5 1,6
4 27180 400 37,5 2,0
5 2J1B680 400 37,5 2,0
6 37180 400 36,1 1,6
7 3JIH80 320 55,0 1,6
8 1J1T80 450 36,1 1,6
9 2J1T80 450 36,1 1,6
10 1J1100K 475 67,6 1,6
11 1J1100 550 63,6 1,6
12 1J1IB100 550 74,6 1,6
13 1JIY100 550 97,6 1,6
14 1JIT100 750 72,2 1,6
15 1J1Y120 1250 119,7 2,5
16 2J1Y'100 680 87,6 2,0
17 2J1J1100 550 115,6 2,17
18 2JIT100 750 115,6 2,1
19 2J1Y120B 1450 138,1 3,15
20 KJI150A 320 36,1 1,6
21 KJIA150Y 340 36,1 1,6
22 KJIA250 340 63,4 1,85
23 KJI1 320 71,6 1,5
24 KPY260 360 87,0 1,6
25 KPVY350 1200 121,7 1,5
26 CIIM46 120 23,2 0,8
27 MK46Y 135 240 0,96
28 CI164 300 35,4 0,96
29 CI164112 300/400 23,2 1,25/1,4
30 CI163 220/260 38,6 0,8/0,92
31 CI163M 355 38,6 1,12
32 CI163TH 260/310 38,6 0,92/1,12
33 CIIM87 (OH) 250/300 38,6 0,92/1,12
34 KM8102BM 360 57,4 1,12
35 CKT64 250/400 57,4 0,3/0,6
36 CI1202 535/600 23,2 1,25/1,4
37 CI187I1 410/515/600, 38,6 1,0/1,25/1,4
38 C53 (C53MY) 155/225 24,0 0,73/1,06
39 CK38 100 19,4 0,61
40 CP52 90/140 23,2 0,8
41 CP70A 250 38,6 0,94
42 CP70M 360/450 38,6 1,024/0,37
Mpuaumewxanme Yepes Apols AaHmM NPOHIBOLHYANLHOYYE B GKODPOATH KOHBEfepom

UpBR DAMIEVEEX SRODOAVAN JBRMEHHS JeHTm (unena).
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Ta6auma 3.6
KoaguuneHT ucnosib3oBaHHS YCTAHOBAEGHHON MOUHOCTH
JNEKTPONPHEMHHKOB 1O TEXHOJOTHYECKHM NPOLECCAM H LexaM WaxThl

HauMmenopanue rpynns sJjexTponorpeGuresef Ku
lopsemubie BLIPAGOTKH HIAXThbi
YCTaHOBKH OKOJMOCTBOJLHOrO ABOpa (6e3 TJaBHOIO BOAOOT/IHBA) M 0,0—0,6
JpyrHe MeJIKH€ YCTAaHOBKH B MOA3eMHBIX BHIPAaGOTKaX IIAXThi
Ocseutenne 0,75—0,8
IoBepxHoOCTHL WAXTh
Cob6CcTBeHHBIE HYMXABI TMONBEMHBIX M BEHTHJSITOPHEIX YCTaHOBOK 0,5—0,6
TeXHOMOTHYECKHI KOMIJIEKC 0,5—0,6
[lorpyska yrisi B XeJqe3HOZOPOXKHblE BAaroHHI 0,4—0,5
Kanartnasi popora 0,5—0,6
Korenbuas 0,6—0,7
Kanopudepras 0,6—0,635
JlecHoft cknan 0,3—0,35
MexaHnnyeckast mactepckas 0,18—0,2
Hacocut 0,6—0,7
Kommpeccops! nopiuHeBbe 0,65—0,75
Typ6oxomnpeccopst 0,55-—-0,65
¥riecocu 0,7—0,8
XonoauabHEe YCTAHOBKH 0,7—0,8
AJIMHHHCTPATHBHO-XO035IHCTBEHHBIT KOMOHHAT 0,6—0,6
Ckaap yras 0,4—0,5
ITpoune MenKHe yCTaHOBKH 0,55—0,65
Hapyxnoe ocBemenHe 0,45—0,5
BHyTpeHHee ocBelleHHE:

KOHTOPCKO-GHTOBHIX H Ja60PAaTOPHHX MOMEINEHH i 0,3—0,35
NMPOH3BOACTBEHHHX 3/iaBHH, COCTORMINX H3 OTAENbHEIX TIOMeIeHHH 0,35—0,4
Penko ¥ noab3yeMEie 3/eKTPOYCTaHOBKH 0,15—0,25

Ta6auna 3.7
Togoroe uHCiIO HacoB paboThl npeanpuaTH
¢ npepoiBHOA paGodeii nHexesedk
Toposoe uncio wacos paGotw T oy Npn paGore
HpoaomxHTe b
HOCTb CMEHH, 9
8 1 cMeny B 2 CMeHH B 3 cMeHH
8 2300 4650 7050
7 2000 4100 6150
6 1700 3500 5300
5 1400 2900 4400

Mpamesanue Tropg = (366 — m)ntKoc + fnp,
FRe m — HepaGouue AHH B FOAY; B — YHCJIO CMeH; ¢ — NPOJOKHTEPHOCTS CMEHH, 9; Koo —

KO3(pPKIHEHT, YUHTHBAIOMHA BpEeMA OCMOTpa 080pYROBaHHUsl M APYTHe NPOCTOH NDOH3BOACTBAS
tnp — BpPeMsl COKpAINeHHs1 NPORO/KHTENLEOCTH PaGOTH B NPeABHXOAHLE H NpeAnpasAHUYHbIE
AHH, 9.
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Ta6auma 3.8

YaenbHbii pacxol 3JEKTPOIHeprHU
N0 OTAENbHBIM MAUIHHAM H FPOLECCaM

Tun H HaHMEHOBaHHSA
SJIEKTPO MPHEMHHKOB

VYaeabHBi pacxolf sJNeKTPO3HEePTHH B 3aBHCUMOCTH
OT KaTerOpHH rpyHTOB, KBT.u/M?

Briemka rophoit mMacchl

I I1 I |AY

3KTI-3,2/3KI-2Y/; 3KrI-4;
3KT-4,6; 3KrI-5; 3BI'-6U;
SKI-8U; 3KTI-6,3yc;

3KT -4y

0,34—0,46 | 0,40—0,57 | 0,45—0,62 0,6—0,72

9KT-12,56; 3KTI-20

0,34—0,46 | 0,40—0,57 | 0,45—0,62 | 0,75—0,85

3111-5.45; JII1-10.60;
3I11-10.70; 3111-13.50

0,66—0,74 | 0,73—1,1 —_ -

II-14.75; SUI-15.90;
A11-20.75

1,20—1,46 | 1,43—1,65 — —

3IIi-25.100; 3BI-35.65;
S111-40.85; 31U-80.100

1,6—1,8 1,82—2,1 — —

40

9Pr-350; 3PT-1600 70 31 0,6—0,7
3PILP-2600 0,6—0,7
TpaucnopripoBanue rop-

HOH Macchl

Ol1-4500; OLIP-11200/110; 0,6—0,8
O11IP-11200/225

Jlentounsle orBasnoobpaszo- 0,35—0,4

BaTeJH

JledTouHRle KOHBeiepLl

0,6—0,9 kBT1-u/M3 kM

TpancnoptupoBanne  mo-
JIe3HOro Tpy3a 3JeKTPOBO-
33aMH

0,07—0,25 KBT u/T KM

Bypenune cxBaxuu 6ypo-
BbIMH CTaHKaMH

NMpuamMme a. 1.
OB,

TPYHT

1—6 kBt-u/m

H YaHH Haxuamft npegen Aan AAA JNerkuX, BEpXHHA — AJas1 TsAXejhX
2. 3HAUEHHA YAENbHNX PaCXOROB HEOOGXOAWMO MEPHOAHYECKH Y TOYHSTEH.
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Ta6auuwa 3.9

KnaccnpuKauus ropHHX MOPOJL MO TPYRHOCTH 9KCKaBaLHM

KosdpdBueHT ucnonnb-
soBaHHA KoBma Ky

VReabHOE Poropunil
OGreMuas :g:'l::.r‘?:r;. 2 S5KCKaparTop
Xepamepnc-mxa nopop Ma:}:}:' Vs nanno K., g . “ o
104 H/u? 2 = £d | &
= | § |55 |5:
a £ | ¥z | =8
g & | 5% |8is
Topd u pacTurencHuft 1,0—1,2 1,6—2,5
TPYHT ¢ KOPHAMH J0 30 MM
Ilecox u pacTHTeNbHBIH 1,65 3,0—10,0 | 0,91 | 0,87 | 0,96 | 0,87
TPYHT cMellaHHBI co 1web-
HeM HJIH TajJIbKOH
[pasuil, ranvka, meGenn 1,75 3,0+10,0
pasmepoM zo 40 MM
AneBposHTH 1,5 3,0—10,0
Topd u pactuTenbHBI 1,4—1,5 12,5
TPYHT C KOPHAMH JHaMe-
TpoM cBhile 30 MM
Cna6pie (Marxue) 6ypue ¥ | 1,15—1,45 15,0 0,84 | 0,80 | 0,80 | 0,72
KaMeHHble YN
Tsaxennit NAOTHEIA CyraH- 1,75 16,0
HOK
CynecH u CyrJIHHOK C npH- 1,9 18,0
MeChI0 meOHSA H TalJibKH
Kpenkune 6ypre u Kamen- 1,5—1,75 17,0
HHE yrau
TnusuCTO-yraNCTHE CAAH- 1,75 22,0
bt
Apruaaur Kpenkuit miaut- 1,8—2,2 20,0 0,7 0,67 { 0,67 | 0,59
qaThiit
Tecyannk raunucTHI 2,0 29,0
AneBposMTH Kpenxue 2,2 29,0
Kamenuut yross ¢ npo- 1,8—2,2 28,0
CNORKaMH yTJIHCTBIX CJIaH-
1es
Kpenkne necuanuku ua 2,3—2,5 32,0
KPEeMHHCTOM, M3BeCTHSIKO-
BOM H KBApIEBOM lIeMeHTE
Maccupnut apruaaur 2,1--2,3 30,0 06 ]057} — —_
Kpenxue wmpamopusupo- | 2,5—2,7 34,0
BaHHbIE H3BECTHAKH,
IVIOTHBI# JOJIOMHT
3 3axkas 288 65



Ta6auuma 3.10

KoadpuuuenTH HCNONbL3OBAHMUS YCTAHOBJICHHOH MOUHOCTH
3JIEKTPONPHEMHHKOB N0 TEXHOJOTHYECKHM MPONEccaM WJIH HEeXam paspesa

HauMeHoBanKe 5JeKTPONPHEMHHKOB Ky

Mepeasuxube 3AKTPONPHEMHHUKH

IKCKaBaTOPH OHOKOBILOBLIE HAa BCKpHIIE C NPHBOJOM Ha MOCTOAH- 0,4—0,55
HOM TOKe {10 CHCTeMe JBHTaTesb (CeTeBofi)—resepaTop
To xe, Ha RoGHUe 0,4—0,6
OKCKaBaTOpH POTOPHHE 0,5—0,6
SKCKaBaTOpL MHOTrOYEPIaKOBLIE 0,45—0,6
OrtBanoo6pa3oBaTedy JIEHTOYHEIE 0,5—0,6
Crankn yAapHO-KaHaTHOrO GypeHHS 0,4—0,5
Cranky BpamaTeJbHOro Gypenus 0,4—0,55
KousefiepH JeHTOUHHE 0,5—0,6
3emaecock:

2o 200 kBT 0,5—0,6

or 200 go 2000 xBt 0,6—0,7
TpancnopTHO-0TBaMbHEIE MOCTH 0,4—0,6

dneKTPONPHEMHHKH, O0besHHEHHbIE
N0 TEXHOJOTHYECKHM BPOLECCaM H LeXaMm

KaereBolt nogneM ApeHa)HON IIaXTH 0,5—0,6
BeHTHNATOpHAS. YCTaHOBKA ApPeHaXXHOM INAXTH 0,6—-0,7
Topune paspaGoTKH ApeHaXHOM IIaXTH 0,3—0,4
Hacocn 0,6—0,7
TexXKOMNIeKC MPOMIVIOIAAKH pa3pesa 0,4—0,5
KortesbHass MpoMIJIOIAafKH paspesa 0,6—0,7
Mexannyeckass MacTepckas paspesa 0,18—0,2
ARMYHHCTDATHBHO-XO3CTBEHHHEII KOMGHHAT 0,6—0,6
Hapyxuoe ocBeimeHHe Ha NpPOMIVIOU[3JKe H HA pa3pese 0,45—0,5
BuyTpenHee ocBemienue:

MeJKUX NPOM3BOACTBEHHHIX 3AaHHNK 0,4—0,45

NPOH3BOACTBEHHBIX 3JaHHMH, COCTOSAINUX M3 OTHENbHEIX KPYMHEIX 0,35—0,4

[pONEeTOB

aJIMHHHCTPATHBHBIX, KOHTOPCKO-GLITOBHIX, Ta60OPATOPHHX H CKAAJ- 0,3—0,35

CKMX 3JaHHil, 3JIeKTPHUECKHX MOJACTaHLHI, aBapHAHOE OCBEIIEHHE

Mpaxegannsn I. JanEnwe NpHBeJEeHH RIS OAHHOUHHX MawdH. 2. Huxuu#t npe-
Aea RaH AJs JerKHX, BEeDXHHH — JJsi THXeanx IPyHTOB. 3. KospdHUHEHTH HCMOJbL3OBaHHS
AN MAlHE NOAJeXaT YTOYHEHHIO B KaXAOM KOHKDETHOM CJaydae MO JAaHHHM SaBOACKHX
HHCTPYKIHfI H NMEpHORHYECKHM 9KCIeDHMEHTa/JbHLIM 3aMepaM HeNoCpeACTBEHHO Ha paspese.
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Ta6arnna 3.11

Kosd¢dHuueATH HCNONL30BaHHA YCTAHOBJICHROH MOMHOCTH
9JIEKTPONPHEMHHKOB IO TEXHOJOTHYECKHM npoueccam

HIH nexam oboratutenbHofi dabpuxn

sacKEpOnpRCABAROD Ka

SiMa NpUBOSHHX yIJeff, neperpysoyHsie NyHKTH H T. I. 0,5—0,6
Kopnyc apo6nenust, rpoxodeHHs 0,5—0,6
Jl0o3npoBOuURO-aKKyMyaHpYylomue GyHKepa 0,5—0,6
TnaBunft Kopmyc 0,55—0,65
CymmabHuil Kopnyc 0,55—0,65
PajuajnbHue CTyCTHTENH 0,55—0,65
Korenbnasn 0,6—0,7
KoMnJieke norpysku yris 0,35—0,45
[llnamoBoe X03HCTBO 0,55—0,65
Hacocnasi Bo3BpaTa OCBETJIEHHOH BOAHI 0,6—0,7
Hacocras BHmycka myJbnbl 0,6—0,7
IMpoTHBONOXapHEE HACOCH M XO3BOILONDOBOJR 0,6—0,75
ManeBpoBOe eJIe3BHONOPOXKHOE XO035ACTBO 0,4—0,5
Craax mpoMnpoayKTa 0,4—0,5
Cruiaji peareHToB 0,5—0,6
Mexannueckas MacTepcKas 0,18—0,2
ITpoGopa3agenounasn 0,4—0,5
Xumuueckas n1aGopaTopHs 0,4—0,5
AJMHHHCTPaTHBHO-X035ACTBEHHB KOMGHHAT 0,5—0,6
Jleno 2/1eKTpOBO30B 0,4—0,5
Ipoune MeNKHEe YCTAHOBKH 0,56—0,65
HapyxHoe ocBenieHne 0,45—0,5
BHyTpeHHee ocBemeHHe:

JUIS KOHTOPCKO-GHITOBHIX H Na60OpaTOPHBIX NOMEMmEHH I 0,3—0,35

JNISL MPOHSBOACTBEHHBIX 3JaHMIA, COCTOAMMX H3 pAfa OTHeJbHBIX 0,35—0,4

noMemeHH i

3*
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Ta6anwwa 3.12
Yucno pelicoB, XOTOpOE MOXET BHIONHATHL 9NEKTPOBO3 6e3 3ameHH aKKymyasTtopHot GarapeH

THI SJAEKTPOBO3A

4,6API 2AM8]0 13APIT a APH14

Tun Gatapen

I e ey TH)KIL-350 THXXII-500 * THKII-550 * TH)KIU-650 *

E pasrpysKH, M

Cpefinuil yKJOH peJbCOBOro MYyTH

0,005 | 0,004 | 0,003 | 0,002 { 0,005 | 0,004 | 0,003 | 0,002 | 0,006 | 0,004 | 0,003 | 0,002 ({ 0,005 | 0,004 | 0,003 { 0,002
Yucao peficos

500 36 34 33 32 50 49 49 48 30 29 28 27 21 21 20 20
1000 22 21 20 19 30 29 28 26 19 18 17 16 15 14 14 13
1500 16 15 14 14 22 21 19 19 14 13 12 12 12 11 10 10
2000 13 12 10 10 18 16 14 14 11 10 9 9 9 9 8 8
2500 10 9 9 8 14 12 12 11 9 8 8 7 7 7 7 7
3000 8 8 7 7 11 11 9 9 7 7 6 6 7 6 6 6
3500 7 7 7 6 9 9 9 8 6 6 6 5 6 5 5 5
4000 7 6 6 6 9 8 8 8 6 5 5 5 5 5 5 4
4500 6 6 4 4 8 8 5 5 5 5 4 4 5 4 4 4
5000 4 4 4 4 5 5 5 5 4 4 4 4 4 4 4 3

¢ PesyabTaTh TaGauOE NOJYYeHH AASI CPEAHEXOAOBOA CKOPOCTH ABHIKEHHs cocraBa V. x = 3,5 M/c. Ilpn feficTBETeNBHOA CKOPOCTH HABA
Kenns, oradvapomeics oF Ve x = 3,5 M/c, HeoOXORHMO BBOAHTL CleRyOL(He NMOMPABOYEHE KO9hDHNUEBTH!:

1,5 2,6 3,6 4,5 5,5
K[‘] -------- e« s @ 0170 0.88 l;oo 1.09 1.15
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Cpeanee 3Ha4YeHHE TOKA Pa3psaAfia TATOBBIX AKKYMYJATOPHHX GaTapei

NpH JONYCTHMOH NPHUENHOH YACTH COCTaBa

Ta6auua 3.13

Tun sAeKTpoBOSa

3

%; 2AMS8]I 13APII m APIIl4 2 X APIIl4

g éz VKJIOE pesbCOBOro IMyTH

§ : :? 0,005 0,004 0,003 0,002 0,005 0,004 0,003 0,002 0,005 0,004 0,003 0,002
g3 s
see Cpepuufl TOK paspsifia

500 90 91 94 96 84 85 88 90 148 150 155 159
1000 97 102 107 113 91 96 101 107 163 171 178 186
1500 101 108 113 120 95 101 107 114 170 179 188 187
2000 1056 111 118 126 99 105 112 116 181 191 201 209
2500 107 114 120 128 101 108 114 122 186 199 209 221
3000 108 116 123 130 102 110 117 124 191 203 215 227
3500 110 117 124 131 104 111 118 125 194 207 220 233
4000 110 117 124 131 104 111 118 125 197 211 223 236
4500 111 118 125 132 106 112 119 126 200 213 226 239
5000 112 119 126 133 106 113 120 127 203 216 229 242




Ta6a

Hua 3.14

Mapamerpnl, XapakTepH3yiOlUlHe Npolecc 3apaia TATOBLIX aKKYMYJSTOPHBIX
Garapell PYAHHYHBX 9JEKTPOBO30B CTaGHIM3HPOBAHHLIM TOKOM

CpepHee Ocrarounas eMKOaTh; %

Cpesiee | sHaueHHe

Hayq BRI -

TH SKKFUYRATOD- | Sumpsw. | nennoro 0 10 20 30

JIeHHOTO Hanps-

TOKa, A :Ke}gm, Bpems sapsga
66-THH)KIII-280 70 112 Hasa Hns Hns Ons
66-TH)KIII-300 75 113 BCeX BCEX BCeX TH- | BCeX TH-
66-TH)KIII-350 90 114 THIIOB THNOB | NOB 4 4 | noB 4 4
91-TH)XIII-550 140 164 64 51 48 Mun | 12 mun
96-TH)KUI-500 125 172 24 MuH
102-TH)KII-350 90 177
108-TH>KIII-500 125 183
112-TH)KII-550 90 195
112-TH)KIII-550 140 202
126-TH)KIII-550 140 226
126-TH)XIII-650 165 231
154-TH)XI1I-550 140 278
161-TH)KIII-550 140 292
161-TH)KIII-650 165 298
161-TH)KIII-550 140 292

Ta6aununpga 3.15
Tpe6yemoe 4HC/IO PEiiCOB il MEPEBO3KH TPy3a OT MOTPY30MHMX NYHKTOB

TMpousBOAUTENBHOCTL NYHKTa NOTPY3KH, T

Rt 300 | 500 | 750 | 1000 | 2000 | 3000 | 4000 | 5000 | 6000
TpeGyeMoe YHCIO pefcoB
13API1 6 11 16 22 44 66 88 110 132
APIl14
2AM8]]
oxapriia | 3 | 5 | 8 | 11| 22| 33| 44| 55 | 66

Ta6nuuna 3.16

Motepu aktTusHOA mMomuocTH (KB1/KkM), pomycTHMBlE Harpyskd TpexdasHbix
OJIHONENHBX JHHHA aJeKTponepepayn Hanpsixkennem 6—10—35—110 xB

JonycTdaMas Harpysxa, Thic. KB. A

CeueHune, IMorepu
MM2 aKTHBHONM
MOI{HOCTH 6 xB 10 kB I 35 kB I 110 xB
16 79/— 1,1/— 1,8/— —/— —/—
25 84/— 1,4/— 2,3/— —— —
35 96/88 1,8/— 2,9/— 10,3/10,3 —/—
50 106/113 2,2/ — 3,7/— 13,0/13,0 51/—
70 116/125 2,8/— 4,6/— 16,0/16,6 62/52
95 130/134 3,4/— 5,6/— 19,6/20,3 71/64
120 136/140 3,9/— 6,5/— 22,7/23,3 84/72
150 148/149 —/— —— 26,6/27,0 95/85
185 158/161 —/— —/— 30,3/31,2 —/98
240 —/176 —— —f— —1/36,9 —/116

IlpumMeuanne B dxHcauTese AJia NPOBOAOB MapKH A, B 3HaMeHaTesie — Mapku AC,
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TPEXXKHIbHBX Kabesell ¢ MEAHBIMH ¥ ANIOMHHHEBBLIMH XHJIAMH
0,38—6—10—35 kB

Ta6auwmna 3.17
Morepn akTHBHOMX MOHHOCTH, AONYCTHMBIE Harpy3KH

‘§ ) Harpyska Ha ofHE XKaGenb, KB.A E(I‘a’gggg’ BKB?J;;‘::
-]
@ B
= ; IMpoxkaaska B Tpam- IIpoKaafika B Ka-
c o ee HaJaX H TYHHeAsx
s ] Mezisie :gg‘g:
g - M AnoMH- AmoMH-
T 42 SRHbIE HHeBLie Mepnue HHeBLle
1 2 3 4 5 6 7 8
0,38 2,6 26 20 18 15 44 46
4 36 28 25 19 52 53
6 46 36 30 23 56 60
10 63 50 40 30 62 65
16 79 60 53 40 65 70
25 105 83 69 53 71 72
35 125 96 82 63 72 75
50 155 119 102 80 80 77
70 188 145 132 103 85 83
95 224 172 162 125 86 85
120 256 198 188 145 87 88
150 286 221 224 169 90 90
185 322 250 246 192 92 91
6 10 834 622 570 470 41 40
16 1 095 832 675 520 46 45
25 1 405 1100 935 730 47 50
351 1 670 1 300 1 145 885 49 51
50 2 080 1620 1510 1150 b2 %!
70 2 550 1 980 1 820 1 470 59 59
95 3 060 2 340 1710 61 61
120 3 540 2700 2 600 1 970 64 64
150 4 060 3120 3020 2 340 66 67
185 4 590 3 450 3 380 2 600 70 69
10 10 1210 950 870 670 32 34
16 1 650 1 300 1 040 800 37 36
25 2 080 1 580 1 470 1120 38 39
35 2 600 2000 1 820 1 390 42 42
50 3 100 2 430 2 340 1 820 44 44
70 3720 2 860 2 860 2 260 45 46
95 4 580 3 560 3 460 2 690 49 50
120 5 370 4 160 4 150 3 200 b3 54
150 6 140 4760 4 670 3 640 54 56
185 6 900 5 370 5 280 4 060 58 57
35 50 9 670 7 250 7 100 6 100 34 31
70 11 800 9 100 8 800 7 800 36 35
95 14 200 10 900 10 900 9 300 37 36
120 16 300 12 100 12 400 11 000 39 37
150 18 800 13 900 13 900 11 800 40 37

MIpumenaan ne [IpH yBelHUYEHHH KOJHYECTBA Kalesei B TpaHIIee Harpyska Ha
ORHE Kabejlb YMeHbLIaeTca: NpH 2-x kabeasx B 1,13; npu 3-x — B 1,18;; npun 4-x — 8 H

npu 5-ru — B 1,3; npu 6-tu — B 1,37 pasa,

1
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Ta6auvuma 3.18

ViesibHuil pacxoj aKTHBHOA MOWIHOCTH Pgy
B KOMIIEHCHPYIOUIHX YCTaHOBKax *

\actor HomuEanab- Pyy (kBr/ksap) npH sarpyske
npaa;;enuit. H};ggbusonnéx_ COs Py Reuratens, %
06/mMuH rp?r;é::ra- 100 75 50
1000 1000 0,9 0,017 0,018 0,019
1000 1250 0,9 0,012 0,013 0,014
1000 1600 0,9 0,011 0,012 0,014
750 800 0,9 0,020 0,022 0,023
750 1000 0,9 0,021 0,024 0,026
750 1250 0,9 0,017 0,018 0,021
750 1600 0,9 0,015 0,017 0,018
600 630 0,9 0,022 0,024 0,026
600 800 0,9 0,020 0,022 0,024
600 1000 0,9 0,020 0,022 0,024
600 1250 0,9 0,019 0,020 0,022
600 1600 0,9 0,016 0,017 0,019
600 2000 0,9 0,016 0,017 0,018
500 400 0,9 0,028 0,030 0,033
500 500 0,9 0,026 0,029 0,031
500 650 0,9 0,026 0,028 0,030
500 800 0,9 0,024 0,026 0,028
500 1000 0,9 0,021 0,023 0,025
500 1200 0,9 0,021 0,022 0,024
500 1600 0,9 0,019 0,020 0,022
500 2000 0,9 0,016 0,017 0,018
375 320 0,9 0,041 0,045 0,049
375 400 0,9 0,036 0,039 0,042
375 500 0,9 0,029 0,033 0,036
375 630 0,9 0,026 0,030 0,032
375 800 0,9 0,023 0,026 0,028
T
8000
CDS}:-[ZE_
6000
07 //
Qﬁ% Puc. 1. 3aBHCHMOCTb YHMCAA 9acOB HCMOAB3O-
4000 /] BaHHA MAKCHMYMa NoTeph T, OT 9HCJA HaCOB
a9 / HCroNb30BaHHA MaKcUMyMma Harpyskw 7, H
10 KosddHUHEHTA MOIGHOCTH COS @
2000 L
z

0

2000

4000 6000

T

YaeabHHA pacxOf MOUIHOCTH CTATHUECKHME KOHJEHCATODAMH MpPH HANPSXKEHHH KO

1000 B paser 0,003 kBr/kBap, cBmme 1000 B — 0,004 xBr/kBap.
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ITPHJIOKEHHE 4

ONPEJEJEHHE H OBO3HAYEHHE OCHOBHBIX PACYETHBIX
BEJIHYHUH H KO3®SHULHUEHTOB

B nacTosimeM npHJIONKEHHH TpPHBEJAEHH ONpeje]eHHsI H 0603HAYEHHS OCHOBHHIX
pacueTHHX BeJHYHH H KO3(dHIHEHTOB.
4.1. Koapduuuent wucnoabsobanus Ky

Kn=Pcp/Py,

rae Pgy ~— Cpenusas norpebasieMasi aKTHBHAs MOWHOCTb, KBT; Py — ycTanoBjenHas
(HOMHHAJIbHAsI) MOMIHOCTb 3JIEKTPOABHIraTeNsl, YKasaHHafd Ha 3aBOACKOH TaG/HuKe
HJIM B NacrnopTe 3JeKTPOABHrartens, KBT;

a= KBKa’

Ky — x03ppHuIMEeHT BKIIOYEHHS, YYHTHLIBAIOMIEE BpeMA BKJIOYEHHS 3JIEKTPOMpHEMs
HHKAa B CeTb HA NPOTSIKEHHH paGouefl CMeHH HJH CYTOK.

4.2, Kospdunuent BxmoyeHns Ky.

Jns OTAENBHOTO SJIEKTPONPHEMHHKA

Kyfn | tatts

T T

rie T — npoAO/XKHTENLHOCTh paGoTHl B CYTKH (Mecsill, roA). Onpefensiercs B 3aBHCH-
MOCTH OT KOJIHYUeCTBa paGOYMX CMeH M YHCJAA 4acoB paGOTH B CMeHY, U; fp — BpeMs
BKJIIOYEHHS! SJIEKTPONPHEMHHKA B CeThb, Y; {y — BpeMs paGOTH 3JEKTPONPHEMHHUKOB
{107 Harpy3Ko#, 4; fy — IIPONOKHTEILHOCTb XOJOCTOTO XOAa, Y.

Jns rpynnsl 9/IeKTPONPHEMHHKOB

n
3 KePy
1
Kg = T .
4.3. Koadduuuent 3arpysku Ka.
Jasi ogHOro 3/JeKTpONpHEMHHKA

K3 = Ky/Ksg;

IJIst TPYNOH 3JIEKTPONPHEMHHKOB

n
3 KuPy
1
K3 e 'n_—'
3 KuPy
1
4.4. JHepreTudecKHil Ko3h(HUHEHT IJEKTPOBO3HOA OTKATKH (9NEKTPHOHLHPO-
BAHHOTO XKEJNe3HOAOPOXHoTo Tpancmopra) A, xBr-u/maH-kw,
2,72.10 3%

= ————,

N1MaNs"4

rae 2,72- 103 — nepeBoanoi koadpdunuenr, kBr-y/naHkm; @ — Koadduumenr, yuu-
THBAIOWHK JONOJHHTENbHEI PAacX0l 3JEeKTPOSHEPIHH Ha HeNpPOH3BOAHTEJbHHE ome-
palHH, TPAHCIOPTHPOBKY JIOAEH H MaTepHaJoB (cM. Ta6a. 3.2); 1), — K. M. X. KOHTaKT-
HOMl CeTH MPH NPHMEHEHHH KOHTaKTHBIX 3/J1eKTPoB030B (1); = 0,85) HIH aKKyMyasTOp-
HOMi GaTapeM NpH NpPHMEHEHHH AKKYMYJISITODHHIX SJEKTpoBo3oB (1); = 0,6); M, —
K. N. A. npeo6pa3oBarebHON yCTAHOBKH: 1, = 0,8—0,86 ¢ pryTHHM npeoGpasosare-
aeM, My = 0,9—0,95 ¢ noaynpoBoZHHKOBHIM npeoGpa3oBarteneM, 1y = 0,7—0,85
€ 3/IeKTPOMAalIHHHBIM NnpeoGpasoBareen; Mg = 0,95 — K. . Ji. BHICOKOBOJIbTHO# CETH;
N4 = 0,7 K. n. A. TATOBLHIX ABHraTesIeH.
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4.5. T'pysoBoii koabpuunenr cocrasa Kr

Ko = PyntGr — Pyn + nyGy
r Grp nxyy ’

rae Ps; — Macca aaekTpoBosa (Herto), T; Gy — Macca HOpOXKHEro0 COCTaBa BaroHe-
TOK, T; Gpp — Macca rpysa, T; G — Macca BarOHeTKH, T; n,— KOJHYECTBO BAarOHETOK
B cocrase; V — obbem Baronerku, M%; y — HACHINHOX Bec rpysa, T/M®.

4.6. CpeaneB3seileHHas JVIKHA TPAHCMOPTHPOBARHs (orkaTKM) Lop, py, KM

LiQy 4+ LyQa + --- 4+ L,,Q,
n
Y
1
rae Ly, Ly, ..., L, — ANMBA TPAHCIOPTHPOBAHHSA TPYy3a ¢ -ro yuacrka, M; Qq, Qs, ...
.., @y — ofbeM TpaHCIOPTHPYeMOro rpysa ¢ i{-ro y4acrka, T.
4.7. Bpemsa paborw KoHsediepa fj, .

5 Hnsa KonpeifiepoB, NPUHHMAOMAX TPY3 H3 BLIEMOYHHIX Y9acTkoB (cM. 2.2.1,
2.2.3),

ch. B3 —

. N tOCHLMQHJI
=(l,1 =1, =(1,1=1,3) Locmfmima
tp=(1,1+1,3) Tu=(l 3) S

rie Ty — MawHHHOE BpeMms paGOTH OCHOBHOTO OGODYAOBAHHS BHIEMOYHOIO Y4acTKa
34 NJIaHUPYeMBLit IEPHON, U; focg — CM. nmpHJIokenue 4.11; Ly, L; — eM.npunoxenne
4.10; Qpn — naaHoBag JoObIA BRIEMOYHOTO YUacTKa 3a IIAHMPYEMBIl nepHof, T;
m, b, y —cMm. 2.2.1;

Isist COODHBIX U MarucTpaJjbHbBIX KOHBeHepoB

tp = 0,8ncTc,

TA€ n¢ — KOJHYECTBO CMEH MO JOOHYE 3a PACYETHHI nepuop; T'¢— HPOROIKHTE/be
HOCTb CMEHH 1o jAo6hde, Y.

4.8. PacueTnas npou3BORUTENbHOCTh KoHBediepa @y, T.

Ina c60pHEX KoHBellepoB, NPHHHMAIOMHX TPY3 B HECKOJbKHX NYHKTaX, pacro-
JIOXKEeHHBIX 10 AJHHe KOHBefiepa,

Ly L L
Qp=ﬁan1+ ‘L%lez*l“ +If 1. n»

rae Ly, Ly, ..., L, — paccTosinue OT i-ro NyHKTa NOTPY3KH AO MYHKTA PasTpy3KH, M;
Qum. Qua2s ---» Qna. n — NJIAHOBOE KOJHYECTBO IPy3a, BHAaBaeMoe {-M MNOrpy3sod-
HBHIM NYHKTOM 33 paCYeTHHIl NepHOJA, T.
Haa 3a6oiineix KoHBefiepoB
Qp = 0,5Qma.

4.9. auna xousefiepa Lk, M.
JlarHa KoHBeRtepa, NPHHHMAIOIETO TPY3 H3 BEIEMOUHHIX YYacCTKOB, Onpefensercs
K3 YCJOBHS IOJIOBOTO NOABUTaHHA JHHHH 3a60s

L
Ly=Lg=+ 'i,“,

rae Ly — AnuHa xouBeflepa Ha HaYaJo MJIZHHPYEMOTO MEpHOAR, M; Lp, o — rogosoe
NOJBUTaHHe JIHHHH 326051, M.

3HaK NIIOC CTaBHTCS NpH YAJIMHEHHH, 4 3HAK MHHYC — NPH YKOPaYHBaHHH KOH-
Befepa.

4.10. Koatpduunent nasmt K
K, — TLM
T 60L,;°
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rae T — Ro3ppHUMEHT, YUHTHBAOMUA JO-
NOMIHHTEJIbHOE BpeMs paGoTH  SJEKTpO-
TIpHeMHHKOB, paGOTalOIIHX NPOZONKHTENb-
Hee BHIEMOYHOH MalIMHH (IpHHHMaeTcs MO
pHC. 2); Ly — MamuHHasg JAJHHA JIABH, M;
L, — nonnas pmnuHa Japbl, M.

4.11. OcroBHOe BpeMs IO BbHIEMKE
yrasi tocn, MHH/M.
Bpems, Heo6xofHMOe Ha BHIOJHEHUE

OCHOBHOR omepauuH IO BHeMKe YIJd, onpe-
JensieTcsl B 3aBHCHMOCTH OT CXeMbl PaGOTHI
BHIEMOYHOH MaUIHHH:

IpH YeJIHOUHOMA cxeme paGoOTel BhIeMOY-
HOM MallHHB

T}
1951
13k
125F
121
L 1 ] ] 1 | 1 1 ] 1
02 04 a5 08 10 X
o

t j— L . Puc. 2. I'paduk pnsn onpepeseHuss Kosdh-
oCH = T, dunuenTa t
OpH  cXeMe paGoTH BHEMOYHOR MalUMHH C SauMCTKOH
¢ Unp + Yosp .
OCH = ————
Yaplosp
ANpH MHOTOKOMGafiHOBOi BhleMKe
locn == — ’

Tie Unp, Uogp — CKOPOCTH MOAAYH BHIEMOYHOM MAIIHHBI COOTBETCTBEHHO CpEAHHE,
NpPAMBIM M OOPATHEIM XOAOM, JOCTHTHYTHE B KOHKPETHLIX YCIOBHSIX (HJH M3 nacnopra
pabote nasbl), M/mun; K¢ = 0,8—0,85 — Ko3¢HIMEHT, YIHTHBAIOLIA HEAOCTATOU-
HYI0 CHHXPOHHOCTb B paloTe BHIEMOYHHIX MAIIHH; 1 — KOJHYECTBO OJHOBPEMEHHO

pa6oralomux KoMG6afiHoB.

4.12. VYjeapHas Xo0n0ORONpPOH3BOAMTENbHOCTH Ky — KOJMYECTBO XOJIOAE, IONY-
Yaemoro NpH afnabaTHOM CKaTHM rasa H satparax | KBT-u aaektposuepruu. Benn-
unHa Ky 3aBHCHT OT TeMnepaTyphl HCIAPEHHA B MCTApHTENE H TEeMMepaTypsl KOHAEH-

CalliH 380aHHOTO XOJORUNBHOrO arenHTta (pPIC. 3,

4
4.13. Kosgpdunuentn ypasuennit (2.94), (2.95), (2.96).
Onpepenenne koahdunuenToB ypaBHenus (2.94).
JOnddepenunpys ypasuenne (2.94) Wy, g = agt? + bnf -+ cnoa, b uc, noayunm:

aw
da

aw
db

=12, — =1

aw

2 =1

(2.94, )

CyMMHpYS daKTHUECKHE DACXOAL! 3JEKTPOIHEPTHY 32 OTYETHHIA IEPHON, YMHOXKAS
HA NPOH3BOAHHE 1O &, b, ¢ K pa3je/uB Ha KOJHYECTBO JeT NPEABICTOPHH, IOJYUHM
CHCTEMY YDaBHEHMH /15 ONpEAe/eHHs HCKOMBIX KO3 HeHTOB:

n n
Yvd Bd X
—a

P} n —b n +C ™ =0
n n n
Ywe X4 X4 X . (2.95, a)
! —a ! —b el 4 ! =0 ’
n n n n
n n n
w # .
12 i ; i ; i
P —a ~ — b —ec=0
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Ky, KKQA/KBm ’
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PHc. 3. 3aBHCHMOCTb YAEABHON XOJAONONDON3=
poautTeabHocTH K, ¢dpeoHa oOT TeMnepaTypol

HCNapeHus fo:

1, 2, 3, 4 — npn TeMnepatype KOHA

CoOTBEeTCTBEHHO 20, 25, 30, 35

CHCaUHH
°C

Ky kwarfkbmy

20000

/

17500

15000

A

/

2

12500

Y4

10000

7500

zs
/// e

5000

A
—

2500

15 10

-5 0 47T
Puc. 4, I'padHE 3aBHCHMOCTH YAEJIbHOMN X0J0
RONMPOH3BOAUTEALHOCTH K, aMMHAEa OT TEM

neparypsl £, HCNapeHus:

1, 2, 3 — npu Temmeparype KOHACHCAUHH
cooTBeTrcTBeHHO 20, 25, 30 °C

Js pelleHHs 9TON CHCTEMBbl ypaBHeHHH cocTaBisfercss Ta6aHIA HCXOAHEIX AaH-

HHIX (Taba. 4.1).

n
IToacraBasis 3HaYEHUS 2/" B CHCTeMy YpaBHEHHi H pelas ee, OnpejesieM
1

KoaddruHeHTH a, b,

c.

Onpepenerne koapduunentos ypasuenunit (2.96) u (2.97) ananornuno.
Jlns onpenenenust Ko3gpouunueHTOB ypaBHeHHs (2.95) cocTaB/sieM TabIUILy HCXOX-
HBIX JAHHBIX, COCTOSIIIHX H3 PACXOLOB 3JEKTPOIHEPTHH M AOOLIYH 3a ReCATD JeT MpeALl-

cropuH (Tabn. 4.2).

Tabnuna HCXOAHBIX AAHHLIX

Ta6anuga 4.1

Hexopunie

Topul

AaHHBLI®

T,

T,

T,

T,

2
Wi
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Ta6anrnoa 4.2
Tabauua MCXOAMHX AAHHHIX

Togu

Hcxopunie panHune
Ty Ty T Te T T T, Ty To | Tio

W, mapa. kBr-u
Ap, MIH. T

U3 tabn. 2.5 BriGupaeM [Ba 3HaueHUs ¢ KOOpAHHaTaMH M, (Wy; A,) u My (W3 Ay).
MoxncraBaas koopauuatel My u M, B ypaBHenne (2.95) u pemiasi ero OTHOCHTEJILHO
HEH3BECTHHIX a K b, OmpejeisieM HX 3HaYeHHS.

IIpumep onpenesenns xoadduuuentoB a, b, ¢ ypaBHeHuil.

Jas onpenenenns KoxbpHUHEHTOB COCTABASEM TaGIKIYy HCXOAHBIX JAHHBIX (CM.

Tab1. 4.3 u 4.4).
n

IoacTaBnsia 3HaueHHe x /n (a3 TaGa. 4.3) B cuctemy ypasuenudt (2.95, a)
1
HOMY4HM
715,938 — 2533,3a — 302,56 — 38,5¢ = 0;
101,045 — 302,50 — 38,56 — 5,5¢ = 0;
17,97 — 38,5a — 5,56 — ¢ = 0.

Pemas sty cucTeMy ypaBHEHHH, MOJYYHM
a= —0,0041; b= 0,31; ¢= 16,4.

Toacrasaas suauyenus KosdpduuuentoB B ypaBuenue (2.94), moayuum popmysy
I ONpefieJIeRHs Pacxola MeKTPOIHEPrHH Ha N0o6HYY MOX3eMHBIM CIIOCOGOM Ha OfHH-
HaZuaTyl0 NATHJAETKY, MApA. KBT-1:

We.n= 16,4 - 0,31¢ — 0,004122,

Bass npousronbHo ganubie 1972 1 1980 rr. u3 taGa. 4.4 B nojcTasaas B ypaBHe-
HHe (2.95), cocraBiasieM CHCTeMy

190,2 .
2,204 = —1550 15
2,774 = 261,279

T261,279a + 6
Pemas 3Ty crcreMy ypaBHeHHH OTHOCHTEJLHO @ u b, onpejiensieM
a=0,116; b= 64,1.
4,14, Oneenenenne YAeNbHOTO PAaCXOAA 9JIEKTPOIHEPTHH MPH AKKYMYJATOPHOH SJeK-
TPOBO3HOH OTKaTKe

YaenpHbii TEXHONOrHUECKHA pAcXol 3JeKTPOSHEPTHH NO YYacTKy BHYTPH-
IIAXTHOTO 9J€KTPOBO3HOrO TpaHcnoprTa (KBT-4/T-KM) onpefensercs mo popmy.e

2,77.10-4 LR 2 A
Wy=——7— 2 : 2 : T';TlsA' 5 Ugaisadt +
o, Azl g
Tls. o agl e =1 A==l 0

+ Pystpe) — Woy,

Ile Ns.¢c — K. I. A. BBICOKOBOJBTHOH CeTH (C YYeTOM BHICOKOBOJIBTHHX TpaHChOp-
MmaropoB). B pacyerax MOXHO npHHUMATE Mg, ¢ = 0,93—0,95; 0, — Ko3pduUMeHT,
YUHTHIBAIONIHIA YBeJHUEHHe PACXOAa 9JMEKTPOIHEPTHH NpPH BHIMOJHEHHH 3JEKTPOBO-
3aMH BCIOMOTaTeJIbHHIX H HeyuTeHHbx pabor. Ilpu norouno#t orkarke 0, = 1,15,
BAPYTHX CoTyuasx 0y = 1,4—1,5; n — uncA0 JOOGLIYHBIX YYaCTKOB (MYHKTOB IOTPY3KH)
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8.

Tabanua HCXoAHBIX AAHHBLIX s onpepeneHuss KoabduuHeHToB @, b M ¢ ypaBHeHns (2.89)

Ta6nuuma 4.3

Q n
i n
§§ 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 bX E,
o =1 To
=
t 1 2 3 4 5 6 7 8 9 10 55 5,5
2 1 4 9 16 25 36 49 64 81 100 385 38,5
3 1 8 27 64 125 216 343 512 729 1 000 3025 302,5
t 1 16 81 256 625 1296 2401 4096 6561 10 000 25 333 2533,3
w 17,434 17,563 17,890 18,103 18,377 18,604 18,891 19,164 19,214 19,247 | 184,487 18,4487
Wt 17,434 35,126 53,67 72,412 91,885 111,624 | 132,237 153,312 | 172,926 192,47 | 1 033,096 103,3096
wes 17,434 70,252 | 161,01 289,648 | 459,425 | 669,744 | 925,659 | 1226,496 | 1556,334 | 1 924,7 | 7 300,702 730,0702
Ta6aunua 4.4
TaGauna HCXORHBIX KAHHHX
Toxu
Hcxonnue gaHHHe
1971 1972 1973 | 1974 \ 1975 1976 1977 1978 1979 1980
Wo. or» MAPA. XBT-4 2,081 2,204 2,264 2,422 2,542 2,604 2,615 2,727 2,762 2,774
Ar. o1, MAH. T 179,153 | 190,2 199,440 | 212,713 | 225,751 | 231,63 244,067 | 253,903 | 245,9 261,279




Ta6numna 45
Koadduunuentnl ypaBHeHRE ANA OnpexejaeHHs pacxona
sneKkTposHeprud na 11-10 1 12-10 NATHIETKH

11-1 naTAAETKa 12-a naTaaeTKa
IMponeccr
a b ¢ a b ¢
Jo6nua:
nojzeMunM crioco6oMm | 0,0041 0,31 16,4 0,0041 0,252 18,374
OTKpHITEIM cmocoGoM | 0,116 64,1 — 0,116 64, —_
O6oramense 0,0086 0,46 — — — —
BpukernpoBarue 0,0353 0,066 — — — —

Ha ropusoHTe (waxTe); £ — yHcao THOOB 6aTaped; T; ~— YHCIO PEHCOB, KOTOpHE HEOG-
XOIMMO BHINOJHHTB JJS MEPEBO3KH TPpy3a OT NyHKTa morpyskH (cM. raén. 3.15 mpu-
JIOKEHHs 3); 1:"” ~— YHCJO pefiCOB, KOTOPHE MOXKET BHINOXHHTD aKKYMYJIATOPHHIA 9/1€K-
TpoBO3 Ge3 3aMeHH! TsroBofi GaTapen (cM. Taba. 3.12 mpuaoxenus 3); /; — paccros-
HHE MeXJy NYHKTOM IOTDY3KH M DPasrpyskH, M; A; — CMEHHasl NPOH3BOJHTENbHOCTD
IYHKTa NOTPY3KH, T; Mgy — CPEIHHH K. II. J. IPEOGDA30BATE/SA C YIETOM IOTephb B 3a-
PAZHOM KaGese H CHCTEME OXJaXIeHHs; N3, = 0,84 — npr panne xaeas o 100 m;
N34 = 0,87 — npy pmue xabens 10 50 M; Nga = 0,91 — npu anune xabens 10 10 ;

Uy s — BHIDAMJICHHOE HaNpsXeHHe Ha 3aXKHMax TATOBOA Gatapen, B (cM. Ta6a. 3.14

npuioxkeHus 3); {3, — MIHOBEHHOE 3HAUEHHE BHIIPAMJEHHOTO ToKa, A; Ty — Bpems
3apsjla aKKyMyJISTODHOR 6aTapeu, ¢; Pjp — MOWHOCTH ABHraTe]ss BEHTHASATOpA yCT-
PONCTBA OXJIaXJIeHUs TAToBO#l GaTapeH, Ppy = 800—1000 BT; £55 — BpeMs paGoTH
ycTpofictBa oxjaxaenus, ¢; Wpy — npuBeseHHas 3Heprus, OTAaBaeMas Gatapeed
B CETh NIPH KOHTPOJbLHO-BOCCTAHOBHTENLHOM IHMKJAHPOBAaHMH, KBT 3/T-KM.

Yucao peficoB, KOTOpHE MOMKET CAENATb aKKYMYJAATOPHBIA 3JEKTPOBO3 6e3 3a-
MeHBl 6aTapen, 3aBHCHT OT €6 HOMHHAJIBHON €MKOCTH H (akTHYECKOro TOKa paspsaaa:

'[’ _ 3600KCK9RAH
q] IP”Tpi

rre K¢ — xospduuueHT caMopaspsna Tarosoil 6atapen. Onpefensercsa N0 IMOHpHYE-
cxoMy Buipaxennio K¢ = 1—0,004T gy (Tnp — CyMMapHOE 3a NEpPHOX CMEHHl BpeMs
npoctos); Ksx — KoappHUHEHRT yxyAlIeHHs 3HeprooTaaud 6atapeH mo Mepe pocra
yHCcsIa UMKJOB 3apaf—paspsax. Oas ordopmoanHoft Gatapen Ksx = 1. ITocse 50—
60 unksos sapsa—pa3pain Ks = 0,95; Ag — HOMHHaJIbHAst €MKOCTb TATOBOR Gara-
pe, A -u; Tps ; — CPElHHE TOX paspsna TATOBOH 6aTapen 3a BpeMs paGoTH Ges 3a-
Mesl, A (cm. 1a6a. 3.13 npunoxenus 3); T ; — BPeMs, B Te4eHHe KOTOPOTO SJIEKTPO-
BO3 1OTpe6aseT TOK 3a peiic, c.

Cpexnufi TOK paspsiia TATOBOH GaTapey 3a BpeMs paspsia AJ1s 6osee TOUHBIX pac-
YEeTOB ONpeJleJISeTCs HCXOAsl U3 YDPaBHEHHA DABHOBECHSI MEXaHHUECKOH M 3JEKTpHuUe-
CKOH SHEpTHH:

’

n
QiwiUity
ﬂaiupi

n
3
i=}
rie Q — Macca cocTaBa Ha XapaKTepHOM y4acTKe ABHMKEHHS, T, w; — YAeJbHOE CyM-
MapHOe CONPOTHBJIEHHE ABHXEHMIO Ha XapakTepHoM ydactke, H/T; U; — cpemuss
CKODOCTh JIBHIKEHHsI Ha XaPaKTePHOM ydacTKe, M/C; {; — BpeMs JIBMXKEHHA Ha Xapax-
TEPHOM ydacTke, C; Tlg; — K. I. A. 3J1eKTPOBO3a Ha XapaKTepHoM yuactke; Up, ; —
cpejiHee paspsjHOe HaNpsIXEHHe Ha XapaKTepHOM yuacTke, B.

MoxeT OLITH HCHOAL3OBAHO CpefHee paspsaanoe Hampsimenne Up; = 1,25N,,
rie N; — uHC/IO aKKyMYJAATOpOB B Garapee.

=
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