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TOK BEJIAPYCMH

MpoekT 3akoHa Pecny6nuku Benapycb
«06 aneKTpoaHepreTuke» BHeceH B CoBeTt
MuHucTpoB

B koHLe ceHTabps MuH1CTEpCTBO SHEPreTukun Benapycu BHeCno
npoekT 3akoHa Pecny6nukn benapych «O6 aneKTpoaHepreTmke»
B CoseT MuHucTpoB Pecny6nvkn Benapyce.

MpoekT npoLuen npegBapuTesibHbIE COrNacoBaHue u obLue-
CTBEHHOE 06CyXaeHne. [JokyMeHT 6bin paccmoTpeH 38 rocydap-
CTBEHHbIMW OpraHamu 1 opraHmaaumsamMu, a Takxe O6LLecTBeHHO-
KOHCYNbTaTMBHbIM COBETOM MuH3Hepro.

B dhokyc BHMaHUA 3auHTEpECOBaHHbIX Nonasnu BOMpPOCk! y4a-
CTVS reHepaLmn, UCMonb3yoLLen BO306HOBNSEMbIE UCTOUYHUKM
3HEPrUM, B INEKTPOIHEPreTUHECKOM PbIHKE, KOSIOrMyeckme
acneKTbl NPOM3BOACTBA AMEKTPOIHEPIUMN, BO3ZMOXHOCTU OCY-
LLIECTBIEHWSA FOPUONHECKMM JIMLIOM WHBIX BUOOB AEATENbHOCTM
Hapsigy C NPOM3BOACTBOM 3NEKTPUYECKOM 3Heprun. B ntore 06-
CYX[EHVS B COOTBETCTBYIOLLME CTaTbW 3aKOHOMPOEKTa Bblnn
BHECEHbl U3MEHEHMS.

O3sHakoMuUTbCA C cogepXxaHeM npoekTa 3akoHa Pecny6nvku
Benapycb «O6 anekTpoaHepreTke» B pefakumm oT 15 ceHTaops
2017 roga MOXHO Ha cairTe minenergo.gov.by B nogpaspene
«[NpoekTbl» pasgena «3akoHOOATENbCTBO».

OTkas JIuTebl OT MMMOPTa ANIEKTPOIHEPrum
¢ benopycckon AQC Ha 3KOHOMUYECKue
nokasarenu paboTbl CTaHLUKN He NOBNUSAET

B cBa3mn ¢ Tem, 4YTO NpaBuUTENbCTBO JIMTBLI YTBEPAMIIO MNaH
G6JIOKMPOBKM MMMopTa anekTpoaHeprim benA3C, aupektop [e-
napTameHTa no agepHou sHepreTuke MMHUCTEPCTBA SHEPTreTUKM
Benapycu B.M. MontoxoBn4 12 oKTA6pA 3asBuN XypHanucTam,
YTO 0TKa3 JIMTBbI OT MMMNOPTa 3NEKTPO3IHEPrn ¢ benopycckon
A3C Ha aKoHOMUWYecKVe nokasateny paboTbl CTaHUMK He Nno-
BnuseT. OH NOJYEPKHYN, YTO CTaHUumMs cTpouTes s obecrne-
YeHUs BHYTPEeHHUX noTpebHocTen pecnybnuku. MnaHupyetcs,
YTO BbIpaboTKa INEKTPO3HEpPrum B ctpaHe nocne 2020 roga co-
cTtasuT 40 mnpg KBT-4, B ToM uncne ASC 6ygeT BbipabatbiBaTb
oKoso 18 mnppg kBT-u.

CripaBoYHO: IMTOBCKMM MIaHOM 6/I0KMPOBKM MMMOpPTa 3MEKTPO-
3Heprum BenA3C npegycMOTPEHO, HTO NOCIe 3anycka CTaHUMm
B JIMTBY He JomKHa NocTynatb 6eopycckas 3neKTpo3Heprus,
3a UCKIto4eHnemM HeobxoauMon ans obecrneyeHnss HaaeXXHoCTH
cucTeMbl aHepreTukm Jlntebl. o 2025 roga JiutBa paccumtbl-
BAET CYHXPOHM3MPOBATb CBOK 3HEProCUCTEMY C CETAMM CTPaH
EC. B yactHocTu, JlutBa HamepeHa [OroBOPUTLCS C DCTOHWEN,
Jlatueii v MonbLuen 0 NPUMEHEHN €QWHBIX MPUHLIMMOB B OTHO-
LLIEHWW 3NEKTPOSHEPT W U3 TPETLUX CTPaH, MonagaroLLe Ha PbIHOK
¢ MoMeHTa 3anycka benASC.

Ha BTopom aHepro6noke 6enAdC ycTtaHoBNEH
KynoJ1 BHYyTPEHHEN 3aLUTHON 060JI04KH

Ha BTOpom aHepro6noke Benopycckoit ASC ycTaHOBIEH Kynon
BHYTPEHHel 3aLmTHOM 060n04kmn (B30). O6Lumin BeC MeTannmye-
CKUX KOHCTPYKLMIA cocTasmn 6onee 230 T, BHYTPEHHWIN uaMeTp
OCHOBaHus — 44 M. YCTaHOBKe Kynona Ha LUTaTHoe MEeCTo npepLue-
CTBOBana Ha3eMHas yKpynHUTENbHasA CO0PKa BCEX EM0 COCTABHbIX
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3I1EMEHTOB, YTO NO3BONWIIO 06ECTEYNTL BLICOKOE Ka4eCTBO PaborT.
YcTaHoBKa Kyrnona crana 3asepLuaroLym 3tanom paboT no MOoH-
TaXy METannOKOHCTPYKUMIA BHYTPEHHEN 3aLLUMTHON 0600HKN
3AaHua peakTopa. B 6nvxaniune oHW cneumanucTbl NpucTynaT
K apMUPOBaHUIO 1 BETOHMPOBAHMIO METaNIOKOHCTPyKumi B30.
BHyTpeHHsA 3almTHas 06ono4ka — ogHa 13 YacTen CUCTEMbI
3aLLUMTHBIX FePMETUYHBIX 060M0YEK (KOHTaNHMEHT) peakTopa,
MCKITI0YaIoLLAas BbIXO, PaAVOaKTUBHOCTM B OKPYKAIOLLYIO Cpeqy.
Takas cuctema 0601104eK BblAEPXMBAET Kak BHYTPEHHee AaBreHne
(80,5 MIa), Tak 1 BHeLLHee BO3AENCTBYE, K MPUMEpY, OT yaapHOM
BOJHbI, co3fatoLen gasneHune 30 klla, n nageHns camorneTa.

Hameu4eHbl nepcneKkTnBbl 6€N10pyCCKO-
CYAaHCKOro coTpygHu4ecTBa B cepe
3HepreTukKu

C 3 no 5 okTa6ps cocTosanca BmM3nT generauum Pecny6nnku
Benapycb Bo rnase ¢ MuHuctpom sHepretukm B.H. MoTynymkom
B Pecny6nuky CygaH. B coctas generavuym BOLLM pyKOBOQUTENM
MO «benanepro», MO «benTonras», koHuepHa «benHedTexmm»,
PYTT «BenaHeproceTtbnpoekT», PYI «benHunnaHepronpom»,
OAO «benaHepropemHanagka».

MwuHWCTp 3HepreTukn Benapycu BCTpeTUnCs ¢ nepebIM BuLE-
Npe3vaeHTOM — NPeMbEP-MUHUCTPOM, a Takxe C MUHUCTPamM
HedhTW 1 rasa, BOAHbIX PECYPCOB, MppuUraLmu 1 anekTpudrkaumm
1 OpYruMm BbICOKOMOCTaBneHHbIMU niuamu CyaaHa. Kpome Toro,
6enopycckas generaums Nposena neperoBopbl ¢ NPeacTaBuTe-
NAMMW KPYMHbIX CYAAaHCKUX KOMMaHWN, B X04€e KOTOPbIX COCTOS-
nock 06Cy>XAeHne BOMPOCOB COTPYAHWMYECTBA B peanv3aumm co-
BMECTHbIX MPOEKTOB B Chepe CTPOUTENLCTBA NEKTPOCTAHLIWIA,
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TPAHCMUCCUOHHBIX NMHWIA, OBCIYXMUBAHUA 3NEKTpPOCceTeN, pas-
BeOKW, 0obblun 1 nepepaboTku HedTH, pa3paboTKn ra3oBoro
MecTopoxaeHUs. Takxe 6binv pacCMOTPEHbI NepCneKTUBLI 6ero-
PYCCKO-CyAaHCKOro COTpyAHNYECTBA U B APYrnX OTpacnsx, Npes-
CTaBNAOLLMX B3aUMHbIN UHTEPEC.

4 oKTA6PSA NO MTOram BU3UTA GENOPYCCKOW Aeneraumm 6bin
noanncaH nNpoTokon I'IOpy‘-IGHVIVI, B KOTOPOM HaLlK oTpaxkeHne
[I0rOBOPEHHOCTW, [OCTUrHYThIE B paMKax NneperoBopos.

Y cotpyaHuyecTBa Benapycu n TromeHcKown
o6nacTu xopolLuve rnepcrneKTuBhbI

20 ceHTA6pPS B X04e paboyero Bu3uTa generauum TIOMEHCKOM
obnactun Poccuickon ®efepaumv B Pecnybnuky Benapyck 8 Mu-
HUCTEPCTBE SHEPreT1KU COCTOANOCH 3acedaHne Paboyen rpynnbl
M0 TOProBO-3KOHOMMHECKOMY W HayYHO-TEXHUHECKOMY COTPYAHM-
Y4eCTBY, KOTOPYIO C 6eS10pyCCKOA CTOPOHbI BO3rnasun MuHucTp
aHepreTuku B.H. MNoTynumk, ¢ poCCUMCKoM — 3aMecTuTenb ryoep-
HaTopa TiomeHckon obnacTtv B.H. YeimveTos.

Y4aCTHVKM 3acefaHuns paccMOTPENy BONPOChI COTPYAHUYECTBA
B 9HepreTu4eckon u TopdsiHon ccpepax. MMasa TIOMEHCKON ae-
nerauum B 4aCTHOCTM OTMETWN ycnexu benapycy B NoBbILLEHWN
3 PEKTMBHOCTM (DYHKLIMOHMPOBaHWA Benopycckon aHeprocu-
CTEMbI, @ TAKXE B Pa3BUTUN TOPSHOW OTpacnu.

B xope Bctpeun B.H. MNMoTtynymk otmeTun, 4to TroMeHcKas 06-
nacTb ABMSIETCA CTpaTErMyecky BaXkHbIM NapTHepom ans bena-
pycu. OH KOHCTaTUPOBas MOSIOKUTENBHYIO OVHAMUKY Pa3BUTUS
OTHOLLIEHMIA Pecrny6IMKY 1 POCCUIACKOrO PEroHa, OTMETUIT, YTO Cy-
LLIECTBYIOT XOPOLLIME NEPCMNEKTVBLI PA3BUTUS BCEX HaNpaBIieHUiA
COTpyAHWNYEeCTBA.

B pamkax TpexaHEBHOro paboyero BU3nTa NpeacTaBuTenu ae-
nerauum TIoMeHCKoM 061acTi NOCeTUNM paf 6eN10pyCCKMX Npes-
npuatuia, B Tom Yncne OAO «TopdhobprKeTHbIN 3aBof «JIACKNA»,
nopctaHumio 110 kB «MNeTpoBLumHa» MUHCKMX KaBenbHbIX CETEN,
nposenu paboyne BCTPe4n ¢ NpeacTaBuTeNsaIMM OpraHmM3aumi
Benopycckoi 3HeprocMcTeMbI U APYrMMm 3aMHTEPECOBAHHbLIMM.

CocTtoanocb 3acefaHne 6en0pyCcCKO-yKpanHCKou
Pa6o4el rpynnbi No COTPyAHUYECTBY
B TOMJIMBHO-3HEpreTuyeckom ccpepe

21 ceHTa6psa B PYI «[oMenbaHepro» npoLuno 3acefaHne
6enopyccKo-ykpanHckon Pabo4ert rpynnbl NO COTPYAHUYECTBY
B TOM/IMBHO-3HEPreTUYecKon caepe. Benopycckyo cTopoHy
npegcTaensan saamectutenis MuHuctpa aHepreTukm Pecny6inkm
Benapycb B.A. 3akpeBckuii. YkpavHCKyto Jeneraumio Bo3rna-
BUna 3amecTutens MUHUCTPa SHEPreTUKU U YronbHON MPOMBILLI-
NEHHOCTK YKpawnHbl Mo BONpocamM €BPOMNENCKON NHTErpaumm
H. Bonko. B mexayHapoaHow BCTpeYe Takxe NpUHAIM yyactne

reHepanbHbii aupekTop MO «benaHepro» E.O. BopoHos n Co-
BETHVK MO TOProBO-3KOHOMMYECKMM Bonpocam NoconbcTea Pec-
ny6nuku Benapyce B YkpaviHe B. IypuH.

B xone BcTpeum 6binv paccMOTPEHbI M 06CYXXAEHbI aKTyarbHble
BOMPOCHI COTPYQHUYECTBA B Chepe aHepreTuku mexay Pecny6-
nukoi Benapycb n YkpanHoi. CTopoHamu 66151 JOCTUMHY ThI JO-
rOBOPEHHOCTW B BONPOCAax OKa3aHus aBapuitHON MOMOLLM B YCI10-
BWSIX MapannensHon paboTbl 3HEProcUCTEM ABYX CTPaH, a Takxe
B HaNaXxvMBaHUM B3anMOZENCTBUSA B cdhepe SOepHON SHEPTETUKM.

BosneyeHue BUD B TONNMBHO-3HEpPreTUHECKUN
6anaHc ocTaeTcs aKTyasnbHbIM

19 ceHTA6PA cocTosAnack Npecc-KoHdepeHums «BoamoxHocTH
1 Npo6nemMbl NCMONb30BaHNS BO30GHOBNSEMbIX NCTOYHUKOB
3Hepruv B Pecny6nunke Benapycb», B KOTOPOW NPUHANK yHacTne
npeacrasuteny MuHnpupogel, Focctangapta, accoumaummn «Bo-
306HOBNSEMAn IHEPreTUKa», a Takxke MMHUCTEPCTBA SHEPreTUKM,
KoTopoe npefcTasnana samectutens MuHuctpa O.®. MpyoHukosa.

3amectutens MUHUCTPa 3HEpreTVKM OTMETUNA, YTO B HACTO-
fiLLiee Bpems B pecnybnmke Ha 3aKkOHOAATeTbHOM YPOBHE MPUHATLI
6ecnpeLefeHTHbIE Mepbl rOCYAaPCTBEHHOW NOAAEPXKN Pa3BUTUS
BO306HOBNsieMon aHepreTnku. Mexay Tem B 2015 rogy Ykasom
MpeanpgeHTa «O6 NCrnonb30BaHMM BO30OHOBASEMbIX UICTOYHWUKOB
SHeprum» 6bIN NPegyCMOTPEHbI Mepbl, HanpasieHHbIe Ha yno-
psagoYeHe CTPOMTENbCTBA 3TUX UCTOYHMKOB Ha TEpPpPUTOPUM
pecny6nvkn, B YaCTHOCTU, KBOTUPOBaHWE CO3AaHWs HOBbIX, MO-
OepH13auMn N PEKOHCTPYKLUMM OENCTBYIOLLMX YCTAHOBOK, WC-
nonb3ytowwmx BN, AKTyanbHOCTb KBOTUPOBaHWS 06YCNOBEHa
POCTOM 4MCa BO30GHOBSAEMbIX MICTOHHUKOB SHEPIUN, KOTOPbIE
MOXHO YCJTOBHO OTHECTY K pacnpeaeneHHon reHepawmm, YTo no-
pOXAaeT CNOXHOCTU B perynmposaHunmn 6anaxca moLyHoctv be-
NOPYCCKON SHEProcMCTEMBI.

MpoekTom 3akoHa «O6 aNeKTPO3HEPreTMKe» MPesyCMOTPEHO
y4acTuve npom3soguTenen, ncnonbayrowwmx BA3, B Toprax kak Ha on-
TOBOM, TaK M Ha PO3HUYHOM PbIHKaX S/IEKTPO3HEPT M, KOTOPbIE Nina-
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HUpyeTcsa co3faTtk B pecnybnuke, nogyepkHyna O.@. MpyaHrkosa.
OHa TaKxe Bblpa3vna yBepeHHOCTb B TOM, YTO BCE TEXHNYECKME
1 3KOHOMMYECKME BONPOCHI, UMEIOLLIME OTHOLLIEHWE K BO3OGHOBIIS-
€MOW 3HepreTyke, 6yayT YCNELLHO peLLeHbl Y UCTONbL30BaHWE BCEX
BW[0B 3HEPropecypcos 6yaeT passmBaTbcs coanaHcpoBaHHo.

3aBepLumnnacb PeKOHCTPYKLUSA OQHOMN
M3 cTapenwumnx ctaHuun Benopycckomn
3Heprocuctembl — Flomenbckon TIOLL-1

21 okT56ps B PYI «[omMenbaHepro» cocTosnack TOPXECTBEHHAs
LiepeMOHUA MO NOBOAY 3aBepLUEHUS MHBECTULIMOHHOMO NpoeKTa
«PekoHcTpykuus Momenbckon TAL-1 ¢ cospanmem 6noka MNry-35,
¢ yctaHoskon [ TY-25, koTna-yTunuaaropa v naposomn TYpPOuHbI»,
peanusauus KOTOPOro ocyLuecTsasnack B pamkax OTpacneson
nporpamMmbl PasBuUTUS ANEKTPO3HepreTukn Ha 2016—2020 rodbl.

B meponpusTum NpuHAnm y4actue 3amectutess [peMbep-mu-
HucTtpa Pecny6nukn Benapycs B.W. Cemaluko, MuHucTp aHep-
retvkn Pecnybnuku Benapycs B.H. NoTynuuk, reHepanbHbIi gu-
pektop MO «BbenaHepro» E.O. BopoHOB, reHepasibHbIvi AMPEKTOP
PYI «omenbaHepro» C.0O. bobosuy, Nnpeacenatens FomMenbekoro
o6nucnonkoma B.A. [IBopHVK, Apyrve npeactaBuTenin UCToNHK-
TENbHOW BNacTW PervoHa, a Takxe npepcenarens CoseTa aupek-
TOPOB nofapasaerneHuns kutaickon komnaHum CMEC B Pecny6nivike
Benapycb — pykosoguTens npoekTa Liao LinH n ap.

Pa3paboTKy NPOEeKTHON JOKyMeHTaumu, nocTaBky o60pyno-
BaHMS 1 BbINOIHEHWE BCEro KOMINEKCca CTPOUTENbHO-MOHTaXKHBIX
1 Hanago4HbIx pabot ocyllectenana AKOO «Kutarickas matumHo-
CTpOWTENbHAA MHXMHUPUHIOBas kopriopauus». B pekoHcTpyKLUmm

NpVYHUManM Takxe yyacTvie noapsaHble opraHnsaummn benapycm
1 nepcoHan PYI «omenbaHepro».

Ha TennoanekTpoueHTpanu ycTaHoBMEHb! ra3osas TypouHa
mpMbI «XuTaum» MOLLHOCTLI0 26 MBT, napoBsoi Typ6oreHepatop
«CrmeHc» MOoLLHOCTBIO 5,3 MBT 1 koTen-ytunmusatop naponpo-
N3BOANTENBHOCTBIO 41 T/4. DUHaAHCMPOBaHWE NPOEKTa OCYLLECT-
BMASIOCH 3@ CHET CPeAcTB AONOMHUTENLHOMO 3anva MexayHa-
poAHOro 6aHKa PEeKOHCTPYKLUMN 1 Pa3BUTUS.

Peanusauus npoekta no3BonuT 06eCneunTb AOMONHUTENBHYIO
BbIpaboTKY ANEKTPUHECKON 3HEPTM B 06beMe 6onee 125 MnH KBT-4
B rofj, 3KOHOMUTb 20 ThIC. T Y.T. B FOf MMNOPTUPYEMOro TOMNnMBa,
YNYYLIUTE SKOMOrMHYECKY0 O6CTAHOBKY 3@ CHET CHUDKEHUS Bbl-
6pocos oT TOL, NoBbICUTb MAHEBPEHHbIE XapaKTEPUCTUKM 3HEpP-
roCUCTEMBI, HALIEXXHOCTb TEMMO- U 3NEKTPOCHAGXEHNS BCEX KaTe-
ropuin noTpedbutenemn pervuoHa, co3faaTtb HoBble paboyne MecTa.

B xoze MeponpusaTMs NOYETHbIE FOCTVM OCMOTPENM O6BEKT U 03-
HaKOMMUIMCb C NpUHUMNamu paboTbl o6opydoBaHus. MuHMUCTp
3HepreTukin B.H. MNoTynyunK B TOPXXECTBEHHOM 06CTAHOBKE BPY4MI
Harpagp! lyHLIMM paboTHWUKaM, KOTOpbIE MPUHANM aKTUBHOE y4a-
CTve B peanusaumm npoekTa.

MO «Bentonra3s» HanaXxueaeT COTPYAHUYECTBO
€ napTHepamMmv N3 ®UHNAHAUN

5 okTA6ps cocToanace paboyas BCTpeya npeacraBuTenen
MO «benTonras» ¢ penerauven komnaxdum Biolan Baltic Oy
(PuHNAHAMs). OCHOBHOM LENbIO BCTPEYM CTaN0 N3y4YeHWe TEXHU-
Y4eCKOro noTeHuuana u 06¢cyXxaeHne BO3MOXHOCTM OpraHM3aumm
npov3BoAcTBa TOPASIHbLIX FPYHTOB MO peLenTypamM UHCKON KOM-
naHvu. B xoge BCTpe4n CTOPOHbI 4OrOBOPUINCE O NMPOU3BOACTBE
NPOGHON NapTUM FPYHTOB MO HOBOW peLienType C UCMONb30BAHNEM
oTcenapupoBaHHOro Topda pasnunyHbIX hpakLmnii, a Takxe o6ey-
VNV NepecrneKTUBbI AalbHENLero CoTpyaHNYecTBa.

Y4acCTHVKM MeponpusaTUa NOCETUNN  AMHAMUYHO pa3BuBato-
Lmecs npeanpusaTus TopdpsHo otpacnu benapycy — OAO «Top-
onpepnpuatue MuHka» n TMNY «bepe3oBckoe», 03HAKOMUTUCH
C HOMEHKNaTypoW BbINycKaemow NpoayKLMM N Ka4eCTBEHHbIMU
XapakTepucTukamm fo6s1BaEMOro BEPXOBOrO W HU3MHHOO Topda.

lMoarorosneHo no marepnanam MuHaHepro,
I'T10 «benaHepro», I'MO «benronra3s»,
uHGpopMareHTCTB, CO6CTBEHHbIX KOPPECTOHAEHTOB

NMo3ppaBnsem!

KomaHpa Pecny6nuku benapychb ctana cepe6psHbIiM npum-
3epom XIV MexayHapoaHbIx copeBHOBaHUI npodheccroHarnb-
HOro mactepcrtBa

15 ceHTa6ps B lNMeH3e 3aBeplumnuck XIV MexayHapogHble COpeBHOBaHUA
NpoeCcCMoHanbLHOro MacTepcTBa NepcoHarna AneKTPO3IHEPreTUYECKOM OTpacsn
rocynapcTs — yqactHukos CHIT. B meponpustum npuHumanm 6 komaHg u3 Pec-
ny6nvkun Benapycs, pyaun, Pecnybnuku KasaxctaH, Poccurickon ®epepaumu,
Pecny6vkmn Y36ekvcTtaH u Keipreidckon Pecny6nuku. Oenerauus Pecnyonvku
Tamxuknctad Ha MexayHapogHbIX COPEBHOBaHUAX NMPOPeCCHoHansHoro Ma-
CTepcTBa BbICTYNWNA B Ka4eCTBe HabnogaTenein.

Mo utoram copeBHOBaHWA KoMaHga dunmnana «[PoaHEHCKNE 3NeKTPUYHECKMe
cetn» PYI «pogHo3Hepro» 3aHana BTopoe Mecto. bpuraga HeogHOKpaTHO

npefcraenana benapyce Ha MexayHapoaHbIX COPEBHOBAHUAX U TPMX kI 6pana

3051070 Pecnyb/IMKaHCKMX COPEBHOBAHNI NPpothMacTepCTaa.

Mo6eautenem copeBHOBaHWI cTana komaHaa Poceuiickon ®epgepaumm, coctosiasn us npegctasutenen ounvana NMAO «MPCK
Bonru» «Camapckue pacnpegenuresibHble ceTn», 6pOoH3y nony4nna komaHga KeipreisctaHa.
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ANEPHASl BE3ONACHOCTD -
BE3YCJIOBHbIN NPUOPUTET

ANy BEJIAPYCU

Mo urtoram 61-vi ceccumn NeHepanbHou koHghepeHUuun MAFATI

22 ceHT6ps B BeHe 3aBepLuunachb
61-1 ceccus MeHepanbHOW KOHhepeH-
umm MeXayHapooHOro areHTcTBa no
aTomMHoM SHeprum (MAFAT3). OpHow
M3 KJIOYEeBbIX TEM CECCUM CTano yKpe-
nyeHne MeXxayHapogHoro coTpygHu4e-
cTBa B o6nacTtu sgepHoi 6e3onacHoOCTU
M aTOMHOM 3HepreTuku. B meponpus-
TUM NPUHANN yYacTue aeneratbl 157 us
168 rocypnapcTte — y4yacTHukos MAIATO.
Oenerauuio Benapycu, B KOTOpyto BO-
wnuv npeactasuteny MunaHepro, MYC,
MUA, ' «benopycckas A3C» n gpy-
rme, Bos3rnasun 3amectutenb MuHu-
cTpa 3HepreTukun Pecny6nuku bBena-
pycb M.U. Muxagtok.

Be3onacHoCTb Mpu NPUMEHEHUN AAEPHBIX TEXHONOMUIA
KaK B 9HEpPreTM4ecKux, Tak U B HEIHEPreTUHECKUX LIENaX ABNSA-
etcsi npuoputeTom ans MAFATS. O6 3ToM 3asBW reHeparbHbIi
onpektop MATATO HOkust AMaHo Ha OTKpbITUM 61-i1 ceccum MeHe-
panbHON KoHbepeHLmn MexayHapoaHOro areHTcTaa no aToMHoM
aHeprumn. OH otMeTun, 4To MAMATO urpaet ueHTpanbHyo posb
B 06ecneyveHnm 3PHEeKTMBHOrO MEXAYHAPOAHOIr0 COTPYAHNYE-
cTBa. Ypokm aBapum Ha «DyKycrume» Tenepb BKOYEHbI BO BCE
TpebosaHua MAIATS no agepHon 6e30NacHOCTM 1 CTaHYT Ya-
CTbIO r1106anbHON NpakTUku 6e3onacHoOCTy. eHeparbHbI aun-
pekTop MATATO Takxe MOJYEPKHY, YTO KyNbTypy 6€30MacHOCTM
cnepgyeT NPoAoXaTh YKpennsThb.

OpHVMM U3 LieHTpasbHbIX COObITUIA ceccum MeHKOHgepeHLmm
cTano nieHapHoe 3acefdaHue. BbicTynas ¢ JOKnagoM Ha me-
ponpusTun 3amecTuTeslb MuHUCTpa 3HepreTnkn Pecnybnmnkm
Benapycb M.U. Muxagtok otmeTun, 4to Benapych B3BeLLeHHO
caenana BbI60p B NOMb3Y AAEPHOW SHEPreTUKW. ITO NO3BONUT
rapaHTMpoBaTb CTabuiibHble MOCTABKN [OCTYMHON MO LieHe
1 9KOJIOMMYECKN YNCTOMN 3NeKTpoaHeprun. Co3paHne HOBOW Bbl-
COKOTEXHOMOTMYHON SAepPHO-3HEPreTUYECKON oTpacnu énaro-
NPVATCTBYET peannaaumm n pa3suTUIO HAY4HO-TEXHNHYECKOrO No-
TeHumana cTpaHbl, CMoco6CTBYeT AMBEPCUUKALIMN UCTOYHNKOB
SHEpPrun 1 yaoBneTBOPEHMIO PaCTYLLEro cnpoca Ha 3MeKTpo-
3Hepruio. Pa3suTne agepHON 3HepreTvkn no3BOSUT YCKOPUTb
TEXHOMNOIrMYECKMIN NPOrpecc, CnoCOOCTBYIOLLIMIA NMOBbILLEHWIO
KOHKYPEHTOCNOCOBHOCTM 3KOHOMUKKU Pecnybnuku Benapych,
pasBUTMIO HOBbIX MPOU3BOACTB W, COOTBETCTBEHHO, CO3AaHUI0
paboymx MecCT, B pasnnyHbIx 061acTsix — OT PyHOAMEHTaNbHON
HayKn 0O Takux NpUKnagHbix cpep, Kak TPaHCNopT, MaLUMHO-
CTPOEHWE NI CTPOUTENBCTBO.

3amecTutens MuUHUCTpa NOQYEPKHYI, YTO 6€3YCMNOBHbLIM MpK-
oputeTom ans benapycu senseTtca sgepHas 6€30nacHoCTb, He-

06X0AMMOCTb COOTBETCTBOBATbL CaMbIM BbICOKMM CTaHaapTam
Ha BCex aTanax XuaHeHHoro uukna ASC — oT NPOeKTUPOBaHWS
1 CTpOWTENbCTBA [0 BbiBOAA 13 aKkcnnyataumn. M./, Muxagtok
TaKxe OTMETWI KMI0YEBYIO Pofib AreHTCTBa B pa3paboTke 1 npo-
OBWXEHMM CTaHOapToB saepHor 6e3onacHocTn. MAFATO sBnsi-
eTcs NnoLaakon ans obMeHa onbITOM U NpunaraeT akTUBHbIE
yCUnusa no HapallMBaHWIO B3aMMOLENCTBMS MEXIy rocynap-
ctBamu-4neHamun. Ocobyto 3HAYMMOCTb UMEET AEATENbHOCTb
areHTCTBa NoO COOENCTBUIO YHUBEPCANMU3ALMN U BbIMOTHEHUIO
MHOIrOCTOPOHHMX KOHBEHLWI MO saepHoM 6e30nacHoCTu, onsu-
Yeckou saepHon 6e30NacHOCTU N OTBETCTBEHHOCTU, MPUHATBIX
nog arngomn AreHTcTea.

PykoBoguTens 6enopycckon aenerauum nporHpopmMmposan
Y4HaCTHUKOB MNJIEHAPHOrO 3acefaHnst 0 TOM, YTO 3a MOCNeaHWiA
rof benapycb npuHsna y cebs e BaXHbIE OLEHOYHbIE MUCCUM
AreHTCTBa — MUCCUIO NO OLIEHKE perynupyoLLen MHppacTpyk-
Typbl B OKTI6pe 2016 roga v no oueHKe NnoLlafky v an3anHa
A3C ¢ y4yeToM BHeLIHUX Bo3gencTeui B aHBape 2017 ropa.
OH nofyepKHyn, 4TO 3TO B3anMOoZencTBmne 6yaeT NPOLOMKEHO:
yxe B mapte 2018 roga benapycb NpyMET OLLEHOYHYIO MUCCUIO
MATATO no aBapuiHON FOTOBHOCTU U pearmpoBaHuio, a 6nnxe
K BBOZY B AeiCTBME NepBoro aHeprobnoka benopycckon ASC —
MWCCWU MO SKCMyaTaLMOHHOR 6e30MacHOCTV CTaHLUM U MO NHTE-
rPUPOBAHHON OLIEHKE AAEPHO-3HEPTrETUHECKOM UHADPACTPYKTYPbI.

Kacasicb peanuzauum nporpaMmMbl TEXHUHECKOTO COTPYAHMYE-
ctBa MATATS, M./. Muxagtok OTMETUN POCT BHUMAHUA K Npo-
rpamme 1 noonaropapun Cekpetapvat MATATO 3a KOHCTPYK-
TMBHOE B3aMMOAENCTBUE NPU MNaHNPOBAHMN U NPOBEAEHUN
muccuin. B Benapycu npoekTbl TEXHUHECKOro COTPYAHNYECTBa
MATIATO no3BonsitoT NOBbLICUTL 3MEKTUBHOCTb NOATOTOBKM Ka-
OPOB Ansi CO30aBaeMOW AAEPHO-SHEPreTM4eCKon oTpacsu, Cro-
COOCTBYIOT 06ECNEYEHNIO SAEPHON 1 pagmauMoHHoON 6e3onac-
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HOCTW, BHOCSIT 3aMETHbIN BKNaA B Pa3BUTHE SAEPHON MeOULIMHBI,
a Takxe B peLleHne ocoboi 3afaqm no YyCToMYMBOMY pasBuUTUIO
TEeppUTOPUWIA, NOCTPafaBLLKX B Pe3ynbTare YepHOBbIILCKOV aBapum.

B xope 61-1 ceccum MNeHKoHdhepeHLUMN CBOW CTeHAbl NPOoae-
MOHCTpupoBanu 6onee 20 ctpaH, B Tom yucne CLUA, Kutain,
Poccusi, Bennkobputanusa, Mepmanms, OuHnaHous, OpaHums,
OAD3, KazaxctaH, KaHaga, lOxHas Kopes n ap. OTaenbHble Bbl-
CTaBKU TaKkxe OTKpbInu EBpokomumceus, BcemmpHas sgepHas ac-
coumauus, MexayHapoOHbI MONOOEXHbIV SAEPHBINA KOHIpece,
Cekpetapvat MATATO.

BonbLLUOM MHTEPEC CO CTOPOHbI y4aCTHUKOB 61-i ceccum [eHKOH-
dhepeHLMmM 13 pasHbiX CTPaH Bbi3Basia 6e10pyccKas akernosuums.
Benapycb B TpeTuin pa3 npeseHToBana Ha BbicTaBke MATATO
csow cteHa. OTkpbiBas akcrnoavumio benopycckoit ASC «HAnepHas
aHepreTnyeckas nporpamma benapycu: npuopuret — 6e3onac-
HOCTb», 3aMecTutens MuHucTpa sHepreTuku Pecny6nvku Be-
napycb M.1. Muxagtok oTMeTuUI, YTO CTpaHa peannayeT NpoeKT
no CTPOUTENBCTBY aTOMHOW 3NEKTPOCTAHLMN OTKPBITO U TPaHC-
NnapeHTHO, COo3JaBas 1 pa3BuBas HEOOXOOMMYIO SOEPHYIO UH-
(hpacTpyKTypy B CTPOroM COOTBETCTBUN C PYKOBOACTBaMM U pe-
koMmeHpaumamu MAFATO gns rocynapceTs, BCTYNMBLUMX HA NYTb
€03aHunsa AAEPHbIX 3HepreTudeckmx nporpamm. OH TaKkxe nog-
YyepkHyn, 4To benapyck HamepeHa 1 ganbLue NPofoKaTh B3av-
mogericTeune ¢ MAFATO onst opraHv3aumm OLEHOYHbIX MUCCUIA,
1 NPOUHOPMUPOBAJT, YTO K MOATOTOBKE KaapoB B pecnybrvke
nNpeabsBNAIOTCA BblcoYanLLme TpebosaHus. [ns 06yyYeHus 1 no-
BbILLEHUA KBanMukaumm nepcoHana CTaHuMn Ha naowaake
ASC oTKpbIT COBCTBEHHBIN Y4E6HO-TPEHNPOBOYHBIV LIEHTP, pe-
rynspHO NPOBOAATCS CTAXMPOBKM HA POCCUMCKMX CTaHLMSAX.

B xoge meponpuaTuin ceccum pykoBoauTeslb 6€n0pyCCKom
Jeneraummn npuHan y4actne Bo BCTpeyax C 3amecTuTenem re-
HepanbHOro AMpeKTopa No 3HepreTMke EBponenckon kommceum
I". Tomacom, reHepanbHbiM gmpektopom MATAT3 HO. AmaHo,
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ero 3amecTutenem M.B. Hypa-
KOBbIM, reHepasibHbIM AVPEK-
TopoM ['0CyaapCTBEHHOM KOp-
nopauum No aToMHON 3Heprm
«PocaTom» A.E. Jluxa4eBbIm.
B pamkax BcTpey o6cyxaa-
ek npeaBapuTenbHble pe-
3ynbTaTbl CTPECC-TECTOB, NPO-
BefieHHbIX Ha Benopycckon
ASC B 2016 rogy no eBpo-
NewncKon METOAMNKE, C YHETOM
peKkoMeHZauMiA, OCHOBAHHbIX
Ha paspaboTaHHbIX EBpoO-
komuccuen n Esponenckon
rpynnow perynaTopos sAepHON
6e3onacHocTn crneuundumka-
umax. bbinm Takxe 06CyXXaeHbI
HEKOTOpblE BOMPOCHI NPoBe-
[LEHVS HE3aBVICMMOW NPOBEPKM
(oueHKM) eBPONENCKUMM IKC-
nepTaMmn HauMoHasIbHOro fo-
Knaga no crpecc-tectam, Xoa
cTpouTenscTea benopycckoi
A3C v gpyrve Bonpockl pas-
BUTUSA SAEPHON SHEPreTUKM
B Pecny6nuke Benapycs.

leHeparnbHbIA gUpeKkTop
MATIATO HOkusa AmaHo nop-
TBEPAWI FOTOBHOCTb AreHTCTBa NPOA0MKaTh copeicTame bena-
pycu B CTPOUTENLCTBE aTOMHOW 3MIEKTpOoCcTaHLmu. B cBoto ovepeb
M.B. YynakoB 0co60 nogyepkHyn 3auHtepecoBaHHocTb MATATO
B [anbHeileM B3ammopencTeum ¢ Benapycbio no passutuio
S0EPHON 3HEPreTUHECKON NHAPaCTPYKTYpPbl. OH Takxe 0TMETUN
OTKPbITOCTb Benapycu u ycnewuHyto peanusaumio npoekta beno-
pycckon ASC. CocTosiBLUMECS C PyKOBOACTBOM U NpeacTaBuTe-
nsamu CekpeTapnata MAFAT3 BCTpeur No3BONMM COrnacoBatb
OCHOBHbIE HanpaBneHus B3aumopencTaus benapycu n AreHt-
CTBa Ha NnepcrexkTuBy.

Peluenuns, npuHaTele no utoram 61-m ceccun eHKoHe-
peHumMw, B LiesIoM 0TBEYatoT MHTepecaM Pecny6nmnku Benapyce.
Ceccusa npogeMoHCTpUpoBasa NpUBEPXXEHHOCTb 60MbLUMHCTBA
3aMHTEpPEeCOBaHHbIX FOCYAAPCTB-YNIEHOB AanbHenwemMy pas-
BUTUIO SAEPHOM HEPreTUKIN ANS PEeLLEHNS HACYLLIHON MUPOBOM
npo6nembl No obecneyeHuto sHeprmein. OgHOBPEMEHHO Gbina
aKLEeHTMpOBaHa HeO6XOOMMOCTb BbIMOSIHEHUA rocydapcTBamm
CaMmbIX BbICOKMX MEXAYHapOoOHbIX TPe6OBaHWA aaepHON 6e30-
NacHOCTN B OTHOLLEHUW AEPHbIX YCTaHOBOK, 060PyA0BaHMS
1 MaTepuarnos.

Yuactue Benapycy B 61-11 ceccum 'eHepanbHO KoHepeHLmm
MATAT3 no3sonmio foBECTM [0 Y4ACTHUKOB MEPONpUATUS 06b-
EKTVBHYIO MHDOpMAaLMIO O peann3auymn NpoeKTa CTPonUTeNsLCTBa
Benopycckoit ASC, yeunusix Benapycu no o6ecneyerunio agepHon
6e30MacHOCTV 1 cNOCcO6CTBOBANO NPOABUXKEHMIO NO3UTUBHOIO
nMmaKa 6enopycckor aAepHoOM aHepreTMyeckon nporpammsi
1 hopMMPOBaHMIO NOMIOXXMTENBHOIO OTHOLLEHWUS MUPOBOW 06-
LLIECTBEHHOCTU K MPOEKTY cTpomTenbcTBa benopycckoni ASC.

lMoaroTosneHo no matepmnanam

HenaprameHTa no sgepHoii aHepreTnke

MuHaHepro benapycu

®DoT0 rnpesocTaBieHbl MHPOPMaLIMOHHBLIM LeHTpoM benASC



NMNOArOoTOBKA OTPACJIM K 03I
noa KOHTPOJIEM

TpagMUMOHHO NOArOTOBKA 3HEPreTMYecKon oTpacnu K HOBOMY
OTONMUTENBHOMY CE30HY Havanacb NpaKTU4YecKu cpas3y Xe no 3a-
BepLUeHUU npepgbigyiero. 13 MIOHA TEKyLLero roAa BbILWIO MO-
ctaHoBneHne Coseta MunHuctpoB Pecny6nuku Benapycb Ne 450
«O nopgrotoBke K paboTe B OCeHHe-3uMHuMA nepuog 2017/2018
roga». 3aTemM 6bINM NPUHATBI COOTBETCTBYIOLLUME NpuKasbl MuHmu-
CcTepcTBa 3HEPreTMKM U NOoABEeAOMCTBEHHbIX €My OpraHu3auui.
OpHOBpeMeHHO B oTpacivm 6bum pa3paboTaHbl OpraHU3aLMoOH-
HO-TEXHUYECKUE MEpONnpUATUS, HanpaBfieHHble Ha o6ecnevyeHue
YCTOW4YMBOro U HafleXXHOro TOMJINBO- U dHEProcHa6XXeHusi noTpe-
6uTenen pecnyéankn, B TOM Yucne rpacmkn npoBefeHns peMOH-
TOB OCHOBHOIO 3HEpreTM4ecKoro u ra3oBoro o6opygoBaHus, Ten-
NOBBIX, ANEKTPUYECKUX U ra30BbIX CETEN.

Xop nofroToBkn NoaBedOMCTBEHHbIX
MUWHUCTEPCTBY SHEPreTMKN opraHu3auui
K paboTe B OCEHHEe-3UMHUI MEePUOf
2017/2018 (O3I1) HaxoguTca Ha 0coboMm
KOHTpOse y pykoBoAcTBa oTpacnun. B MuH-
3HEPro cozaaHbl padoyue rpynmbl Ans npo-
BEPKM FOTOBHOCTW OGBLEKTOB NOTPebUTENen
1 Benopycckom aHeprocucTeMbl K Havany
OTOMUTESNIBLHOO Neproaa, HaumnHas ¢ uons
eXeMeCcs4HO NPoBOAATCA 3acefaHns oT-
pacneBoro wraba, KOOPANHMPYIOLLLEro
pa6otbl no nogrotoske K O3[1.

9TV MeponpuUSATHS NMO3BONNIN 06ECTIEHUTD
YCMELLHOE BbIMOMHEHWE B HAMEYEHHbIE CPOKM
KOMMJIEKCa Mep MO MOArOTOBKE AMEKTPO-
CTaHLWIA, TENSI0- N 3NEKTPOreHEPUPYOLLINX
YCTaHOBOK 1 060PYLOBaHUs, ra3oBbIX, Ten-
NOBbIX U 3NEKTPUHECKMX CeTeN K paboTe
B NMepu1og, MakcuMasibHbIX Harpy3oK, pas-
pa6oTaTb BapuvaHTbl TOMIMBOCHAGXEHNS
1 PEX1MOB 3HEPrOCHaBXEHWA NOTpeduTenei
B O3I1 B yCroBusiX BO3MOXHOrO CHUXXEHUSA
MOCTaBOK SHEPrOHOCUTENEN, & TaKXe B CNy-
Yasx BOHUKHOBEHWS aBapUIHbIX CUTyaLWiA
1 PE3KOro NoxXonofaHus.

Mo cocTosHMIo Ha 1 OKTA6PS OpraHW3a-
umsMK, Bxogsawwmmn B coctae MO «ben-
3HEPro», B COOTBETCTBUM C YTBEPXKAEHHBIMU
rpacmkKamMu BbINOMHEHbI PEMOHTLI 23 3Hepre-
TUYECKUX KOTIOB (70 % OT rogoBoro nnaHa),
10 Typ6uH (67 %), 10 BOBOrPeriHbIX KOTNOB
(67 %) n 5 naposbix kotros (100 %). Co-
rnacHo rpacvkam peMOHTOB 3MIEKTPOTEX-
HUYECKOro 060pyN0BaHNsA Ha TEKYLLMIA rof
npoun3eeneHbl KanntanbHble PEMOHTbI 8re-
HepaTopoB (47 % OT rogoBoro nnaxHay), 3 cu-
NOBbIX TpaHcgopmaTopos (60 %), 17 Bbico-
KOBOJIBTHBIX BbIKMOYATENEN HAaNpsXkeHneM

220-330 KB (81 %), a TaKXKe KOMMMMEKCHbIN
peMoHT o6opyaosaHus Ha 91 noacTaHumm
35-110 kB (52 %).

0Oc060 He06X0aAMMO OTMETUTb 06BEMBI
BbINOJIHEHHbIX PaboT NO 3aMeHE TEMJ0BbIX
ceTeli B pamkax nogrotoskm kK O3[1. B co-
OTBETCTBUM C YCTAHOBJEHHBLIM [NpaBuTenb-
CTBOM 3afiaHneM 6bIno 3aniaHMpoBaHo
PEKOHCTPYMpOBaTh U OTPEMOHTUPOBATb
B Tekywlem rogy 137,158 KM Tennosbix
ceten. Mo cocTtosHMo Ha 1 OKTAGPSA
06bEeM BbIMOMHEHWS 9TUX paboT COCTaBuI
154,596 km, nnn 113 % OT rogoBoro nnaHa
(Tabnumua 1).

Mo cocTosHMIo Ha 1 OKTAGPS NPOTAXKEH-
HOCTb NpOLLeALLMX KanUTasbHbIA PEMOHT
JIMHWIA 3NeKTponepeaayqn HanpsXeHnem
0,4-750 kB coctaBuna 17 515,65 km,
nnu 67 % OT NNaHOBOro 3afaHns Ha rof
(Tabnuua 2).

B pamkax nogrotosku k O3[1 pa3paboTaH
1 BbINOSTHSAETCS TaKkXe psf MEPONPUSTUN,
HanpaeneHHbIX Ha NOBbILLEHWE HafdeX-
HOCTU paboTbl NIMHWI 3NEKTponepenaqn
HanpsbxeHnem 10(6)—-750 kB.

A.M. FOPOX,

HavyanbHUK oTaena
3HepreTMKMU U ra3ocHabxeHus
Npou3BOACTBEHHO-
TEXHU4ECKOro ynpasneHus
MuHucTepcTBa aHepreTMKu
Pecny6nuku Benapychb

CornacHo onepatvBHbIM faHHbIM MO CO-
CTOSIHMIO Ha 1 OKTA6pPS SHeprocHabxa-
oMK opraHusaumamm MUHSHepro Bbl-
NoJSiHeHa pacymcTka npocek BJTHa nnowagn
10 009,46 ra, 4yto coctaensaet 80,7 % o1 ro-
[OBOro 3afaHus. Kpome Toro, B Liensx no-
BbILLEHWS YCTONYMBOCTU (DYHKLMOHNPO-
BaHws J13I ¢ npuMeHeHVeM 3aLLMLLEHHBIX
(MOKpbITBIX) NPOBOAOB PEKOHCTPYMPO-
BaHo 555,48 km (90 % OT rogoBoro nnaxa)
BJ1 10(6) kB, npoxogAawmx no necHsiM
maccviBam.

Heo6xoaumo oTMeTUTb, YTO 61arogaps
NPOBOAMMbIM TEXHUHECKUM U OpraHu3aum-
OHHbIM MEPONPUATUSM MOBbICKUNACH HAAEX-
HOCTb Pa60Tbl SHEPreTUHECKOro 060PYAO-
BaHMsi SHeprocHabXaroLLmMx opraH13aumni
MwuHaHepro. O6 3ToM cBUOETENLCTBYET TOT
dhaxT, 4To 32 9 MEeCcALEB TEKYLLEro roaa Ko-

Ta6nuua 1. MHcpopmaumsa o xoae BbINONHEHUS FOAOBOrO MaHa No PEeKOHCTPYKLUU U
CTpoUTENbCTBY TENNoBbIX ceTen PYIM-0619Hepro no coctosiHMio Ha 1 oKTA6ps

PYI-06n13Hepro MnaH Ha ®daKTu4eckoe BbINosiHeHne %
2017 rop, km | (B ToMm uucne c MN-Tpy6amm), KM | BbIMONIHEHUS

PYI «BpectaHepro» 14,562 20,206 139
PYIN «ButebckaHepro» 18,954 21,395 113
PYI «omenbaHepro» 10,727 15,199 142
PYI «pogHO3HEpro» 19,136 22,883 120
PYIM «MuHckaHepro» 61,378 58,969 96
PYI «MorunesaHepro» 12,401 15,944 129
Mo «benaHepro» 137,158 154,596 113
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HOBOCTU

Ta6nuua 2. MUHchopmaums o xoae BbINOJSIHEHUSA MaHa KanuTalbHbIX PEMOHTOB
BJ1 0,4-750 kKB no cocTosiHUiO Ha 1 OKTAGPSA

Opranm3zaumsMy TOpgsIHON MPOMBILLIIEH-
HOCTW MO COCTOSHWIO Ha 1 OKTA6PS [O6bLITO

PYN-06noHepro 20:1;13H Ha ®aKTu4eckoe BbiNosiHeHue, % 2108,6 Tbic. T TOpda, nnm 106,7 % K ropo-
LOJLKM KM AL BOMY 3a/1aHuI0, NPoM3BeaeHo 725,6 Thic. T
PYM «Bpectanepro» 3579,70 2571,30 72 TONANBHbIX GPUKETOB U CYLLIEHKM TOPCAHON,
PYM <<BVITe6CK3HepFO>> 4428,88 2999,77 68 YyTO COCTaBuIo 120’0 % OT o6bema npo-
PV «omenbaHepro» 4397,71 2985,85 68 M3BOACTBA COOTBETCTBYIOLLEro nepuoaa
PYM «pogHo3Hepro» 3917,29 2538,39 65 npoLunioro roga.
PYI «MuHcKaHepro» 5219,11 3267,85 63 B uenom no pecny6nvke permcrpauum
PYIN «MorunesaHepro» 4651,61 3152,49 68 B opraHax ['ocaHeproHagsopa nognexar
MO «BenaHepro» 26 194,30 17 515,65 67 28 414 nacrnopToB roTOBHOCTM K paboTe

B O3I1 notpebuTenel TENI0BON 3Heprum
n 13 395 nacnopToB roTOBHOCTW BEAOM-
CTBEHHbIX TENNOUCTOYHMKOB. 1o cocTo-
SHMIO Ha 1 OKTA6PSA 3aperncTprposaHo

Ta6nuua 3. MHcbopmaums o xoe permcTpauum NacnopToB roTOBHOCTU NoTpe6uTenen
TENNOBOM 3HEPrumn N TENJIOMCTOYHUKOB B pa3pe3e obnacTten pecny6nkKn no COCTOAHUIO
Ha 1 oKTa6pSA

28 395 nacnopToB roTOBHOCTU MoOTpe-
MacnopTta rotoBHOCTU . .
6utenen Tennoeow aHeprum (99,93 %)
nOTpeGMTe.IWI TeNJIOUCTOYHUKHN
O6nacThb o g ” e 1 13 385 nacnopToB roTOBHOCTU BEOM-
~ o OT oOLuero _ o OT OOLLero o
3322;:(1?: KonuuecTsa 3az:;:c:::: KOnMuYecTBa CTBEHHbIX TEMNOMUCTOYHUKOB (99,93 %).
P notpeéutenen P notpeéuTenein HaHHble no 3aToMy nokasaTento npea-
BpecTckas 4916 100 2637 100 cTaBneHbl B Tabnuue 3. [ns cpaBHeHUs,
BuTe6ckast 3239 99,97 1638 99,76 32 aHasoryHbIv Nepuog, NpoLLoro ropa
FomenbcKast 4920 100 2131 100 MPOLIEHT 3aperncTpMpoBaHHbIX NacropTos
MpoaHeHcKas 4165 100 2004 100 rOTOBHOCTU NOTPEOUTENEN 1 TEMNONCTOY-
MuHcKas 4554 99 82 a1 998 HuKoB coctaensan 99,89 % n 99,90 % co-
Morunesckas 3744 100 1790 100 OT?I_eTCTBeH;o'

r. Mk 2857 99,65 514 99,81 aKim obpasom, B Haf;;l)””"ee Bpems
NoAroToBKa opraHmsaumin MuHncTepcTea

Utoro 28 395 99,93 13 385 99,93 A P 4 P

NNYECTBO aBapUNHbIX OTKIIIOHEHUI YMEHb-
Lmnock co 160 (3a aHanorm4HbIN nepuog
2016 roga) no 129.

OpraHusauysmu, BXoOsALLMMM B COCTaB
MO «Bentonras», no coctosiHMO Ha 1 OK-
TA6PSA Nony4eHo 273 nacnopra roToBHOCTM
TENnoncTo4HNKoB 1 190 nacnopToBs roTos-
HOCTU NoTpebuTenen TeNoBOM 3Hepruu,
yto cooteetcTByeT 100-NPOLEHTHON ro-
TOBHOCTM opraHusaumi k padote B O3IT.

B xone nogrotoeku k O3 razocHabxato-
LMW OpraHn3aumMsmMm PEKOHCTPYMPOBAHO
M oTpemoHTMpoBaHo 45 koTnos (100 %
oT nnaHa), 36 aptckeaxkuH (103 %), 30 Ten-
noo6MeHHVKOB (100 %), 38 CMnoBbIX TPaHc-
dopmatopos (100 %), 6,5 KM NINHWI 3nekK-
Tponepeaa4m (102 %), 59 TennosbIX kKamep
(104 %), 5,12 km Tenno.bIx ceTen (100 %).

Cneumannctamm radocHadXarLmx
opraHnsauuii NpoBeLEHO KOMIMIIEKCHOE
npuéopHoe o6cneposaHne 7739,19 kv
noasemHbIx razonposogos (100 %), Bbl-
nosiHeHa 3ameHa o6opynosaHus 165 raso-
perynaTopHbIX MyHKTOB M YCTAHOBOK, Ha-
XOZALLWMXCS B 3kcnnyaTaumu cabiwe 20 net
(100 %), 6onee 148,5 TbiC. eAMHIL, MOpasTbHO
ycTapeBLUero 66ITOBOIO ra3oBoro 06opy-
[OBaHWA (3a cHeT CO6CTBEHHMKOB); NPo-
BeJeHa OLEHKA TEXHNYECKOro COCTOSHUSA
707,66 KM noA3eMHbIX ra3onpoBodoB CO
cpokom cnyx6bl 40 u 6onee net (102 %).

CornacHo 3akntodeHHbIM ¢ OAO «las-
npom TpaHcra3 benapycb» KoHTpakTam
B TEKYLLIEM rofy 3anfaHMpoBaHa noctaska
NPMPOLOHOro rasa ra3ocHabXaroLLmm opra-
HM3auusam B 06beme 18,3 mnpg M2, 4To no-
3BONMT 06€ecne4nTb 6ecnepeboiHoe cHab-
XeHne 3TUM BMOOM TOMSMBA HaCeNeHus
1 notpebutenemn pecrnyovKu.

Co3spaH Heo6Xx0aMMbII 3anac TOMOYHOrO
mMa3yTa. B HacTosLlee BpemMsi OH cocTaB-
nqet 355,5 Tbic. T, un 102 % OT ycTaHoB-
NEHHOro Ha 1 OKTAOPS TeKyLLEro roga 3a-
naHus — 350 ThIC. T.
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3HepreTvkuM K npeacroswemy O3I1 3aBep-
LUaeTcs, 60/1bLUas YaCTb HAMEYEHHbIX Me-
PONPUSATUI BbINONHEHA, OCTaBLUMeCs 6yayT
peanv3oBaHbl B 3aniaHUPOBaHHbIE CPOKM.
Bce TexHonornyeckoe o6opynosaHue, o6ec-
ne4mBaroLLiee SHeprocHabXxeHve noTpedu-
Tenen pecny6nvkv 8 O312017/2018 roga,
MOMHOCTbLIO NMOArOTOBMEHO B CPOK A0 1 OK-
TA6PS, & CO30aHHOro 3anaca Tonnmea Jocta-
TOYHO [Nns o6ecneveHns 6ecnepebonHoro
3HEpro- 1 ra3ocHabXeHns NoTpeduTenen
NpY NPOXOXAEHNN 3UMHEr0 MakcuMmyma
noTpebneHns aHeprum.




MMUPOBASAA OQHEPTETUKA

BDPAKTbIL. MPOrHO3bl. AHAJIUTUKA

Ha rasoBom pbiHKe rpsgeTt
MasnieHbKasa peBontoLus

OKenepThl MeXayHapoaHon cetn koMnaHun PwC cuntalior,
YTO Yy MarioTOHHaXXHOrO MPOM3BOACTBA CXXMXXEHHOrO MPUPOJHOro
rasa (MTTICII) 6onbLioe 6ynyLiee. 3Ta y3kas, HO pa3BuBa-
I0LLIasACA OTPACSIb, YXe MPUHOCUT NpUbbINb U HabupaeT 060POThI.
Oxunpaetes, 4to K 2030 rogy 06beM pbiHKa BbIPACTET MPUMEPHO
80 100 MfiH T B rog.

MTMCII obnagaeT BCeMU HEO6XOOMMBIMU XapakTepucTu-
Kamu, 4To6bl yOOBNETBOPUTL PaCTyLLUIA CAPOC Ha 60s1ee 3KoIo-
rMYECKM YUCTble BUAbI TOMMBA, YeM HedTb U OM3eSb, CO CTO-
POHbI OTPACHN MOPCKMX U HA3EMHbIX FPY30MeEPEBO30K, U UMEET
Takxe NpevmyLLecTBa Ans peLleHns npodnembl aBTOHOMHOIO
SHEepProcHabXXeHWs ANa NPOMBbILLNEHHbIX U ObITOBLIX HYX[ B OT-
[aneHHom MeCTHOCTW.

Bce TepmuHansi

P neperpyaka,
nepeoTtripaska

@® Haxopswumecs B akcnnyaTaumm ® B npouecce ctpoutensctea

MeXxayHapoaHbIN ra30BbIN COHO3 MPOrHO3MPYET POCT MUPOBOIro
rogoBoro cnpoca Ha CIMI™ go 30 mnH T8 2020 rogy. Mo nporHosam
komnaHum Engie, K 2030 rogy cnpoc coctasut 75-95 MiH T v pac-
npegennTcs creayoLwym 06pasom: ANeKTposHeprus — 26 %, uc-
none3osaHue CIIM B kKavecTBe cynosoro Tonnmea — 32 % 1 Ha-
3EMHBbI rpy30BOWA TpaHCNOPT — 42 %.

B HacTosiLee Bpemsi HanbonbLumin poct MTTICIT Ha6nopa-
eTca B Kutae, rge npaBuTeNbCTBO peLlaeT npobnemMy sarpss-
HeHWsi BO3ayxa B KPYMHbIX ropoAax, a 4OCTYMHOCTb rasa u pas-
HMLA B LieHe ¢ an3enbHbiM Tonnmeom aenatoT MTICHT Becbma
nepcnekTUBHbIM 6U3HECOM. KuTali MMeeT 3Ha4nTENbHOE KOMK-
YeCTBO rpy30BbIX aBTOMOGUNEN, paboTatowmx Ha CII (6onee
200 TbIC.), ¥ OCTAHETCA AOMUHMPYIOLLIMM PbIHKOM €eLLe KaK Mu-
HVMMYM B TEHYEHME CriefytoLLero aecsTunetus. B ctpaHe akTMBHO
peannayeTcs MHULMATUBHBIN NPOEKT CO3AAHWNS 3anpaBOo4HON
MHAPacTpyKTypbl € ucnonb3osaHunem CII nog pykoBoAcTBOM
China Clean Energy n ENN Energy Holdings, Lenbto koToporo
SBNSAETCA CTPOMTENBCTBO NOpAaKa 3 ThIC. 3aNPaBOYHbIX CTAHLMNA

3annaHnpoBaHHbie

KMI/CII k 2025 rogy. Kutai Takxe noctpounn 19 6yHKEPOBOYHbIX
NOHTOHOB ANs 3anpasku CII™ 1 nnaHmpyeT nocTpouTs eLue 23.

CLUA TaKxe ABNSeTCA BaXHbIM LIEHTPOM peanu3auym nogobHbIX
NPOEKTOB. B TpaHCNOPTHOM CEKTOPE LIeHOBOI apbuTpax sBseTcs
OCHOBHbIM paviBepoM pocTa 6rnarofgaps obunuio cnaHuesoro
rasa. bonee ctporvie Hopmbl No BbIGPOCaM B aTMocepy B MOp-
CKOM CEKTOpe Takxe crnocobCTayoT nenonb3osanuio CIT™ B kave-
cTBe 6yHkepHoro Tonnmea ansa cynos B CLUA v EBpone. [laHHas
TeHAeHUMA Nonyymna 0CO6EHHO MOLLHbIA UMMYNbC S PasBUTUS
B CKaHAMHaBCKOM v 6anTuiickoM pervioHax; Hopeerus urpaet ponb
NepBOMPOXOALA C TOYKM 3peHunst ucnonb3osanus CIIT B 6yHKe-
POBO4YHOM 6U3HECE.

B EBpone pacTtyLlas ceTb TepMuHanos no npuemy CIIT, o6e-
cne4yunsaoLmx nHgpactpyktypy MTTICIIT, B ocCHOBHOM cocpe-
LOTO4YEHA B CEBEPHO YacTu 1 B licnaHum, HO Takxe OxBaTbiBaeT

Mpeunto n Typumio.
Y10 KacaeTcsa TpeTbero Bax-
HOro ceKkTopa MNpUMEHEHUs
MTTICII — npon3BoacTBa anek-
TPO3HEprunM, — TO 34eChb CyLue-
. CTBYIOT 3HA4UTENbHbIE BO3MOX-
- HOCTV CTUMYNMPOBaHMA cnpoca
3a cyeT ucnonb3osaHua CII
s Ha 0CTpoBax, 0COBEHHO B CTpaHax
® Oro-BocTo4Hon A3um, Takmx
kak NHpoHe3ns, dununnuHbl
n MbsHma. OcTtpoBa B Cpegu-
3eMHOM Mope, Takue Kak Cap-
anHua n Maneta, MHBECTUPYIOT
CpencTBa B MHPaCTPYKTYpy
n npomssopcTeo CIT.
™ OueBngHO, YTO B HACTOSLLMIA
MomeHT pbiHoK MTTICTT HeBenwmK.
OpnHako cnpoc ckopee Bcero byaet
6bICTPO pPacTu, U 3TOT NpoLEecc
YCKOPUTCA 3a CHET YXKECTOHEHUS
NPMPOJOOXPaHHbIX HOPM M CMIOCOBHOCTU OTPAaCN O6HAPYXUBATb
HOBbIE NNacTbl NOTPe6IEHNS. TOHHO TaK Xe, Kak fobblva crnaHue-
BOrO ra3a M3MeHuna KapTvHy TONIMBHO-3HEPreTUYECKOro KoM-
nnekca CLUA, MTTICII™ MmoxeT cTath CnegyoLen «ManeHbkomn»
peBontoLmen B cekTope Aobblun 1 nepepaboTky rasa.

TepMuHansl ¢ MHGpPa-
cTpykTypoi MTIICIHI
ByHkeposka, 3arpy3ka cynos,
3arpyska rpy30Bbix a/M,
3arpyska x/4 TpaHcroprTa,

Crtpanbl OMNEK BbinonHunu caenky
Nno CoKpaLleHuo o6bium HedpT Ha 116 %

B aBrycte cTpaHbl — 3KcrnopTepbl HE(ITV BLIMOMHUMN CLENKY
No COKpaLleHuio fo6bI4M YepHoro 3omnoTa Ha 116 %.

ELe B KOHLe npoLunoro roga B BeHe 24 cTpaHbl [OrOBOPUIIUCH
COKpaTUTb J06bIYY HE(PTM NOYTM Ha 2 MIH H6app./CyT., U3 KOTOPbIX
300 TbIc. npuxogaTca Ha Poccuto. Mpu aTom 6onee gucumnnm-
HYPOBaHHbIMKM OoKadanucb 10 y4acTHUKOB NakTa, He BXOAsLLMe
B OpraHusaumto cTpaH — akcrnoptepos HedoTn (OMNMEK). OHM BbI-
nonHunm ycnoems Ha 118 %, OTNEK e cobntona KBoTbl Ha 82 %.
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MwupoBble nupepbl NO 3anacam rasa

lNo peaynsratam aHannsa, NPOBEAEHHOrO 3KCrepTaMu MUPOBbIX
areHTCTB, NEPBOE MECTO B CMINCKE rocydapcTs, KOTOpbIe pacmno-
naratoT cambIiMM 60JTbLUMMM Fa30BbIMM 3anacammn B M1pe, 3aHana
Poccus. O6beM ee ra3oBbIX PeCypcoB AOCTUraeT 48,7 TpnH M.
Mo paHHbIM [ockomucemm Poccuiickon Pepepauum o 3anacax
NOMe3HbIX MCKOMaeMbIX, N0 pe3ynbraTtam TEKYLLEro roga oxvaa-
€TCA NPUPOCT 3anacos rony6oro Tonnmsa B CTpaHe B CpaBHEHNN
C rokasarenem npoLusioro ropa.

Btopoe mecTo 3aHMmaeT MpaH ¢ nokasartenem B 33,6 TpnH M3,
TpeTba no3vums poctanace Karapy, 3anacbl KOTOPOro cocTas-
nsoT 24,7 TpnH M3, [Ins cpaBHEHWS, COBOKYMHbIE 06bEMbI ra3a
Ha mectopoxgeHuax CLUA HaxopaTca B npegenax 9,86 TpniH M2,

Ha UrHannHckon AQC feMOHTUPOBaHO
noytu 30 % o60pypoBaHUs

Ha Urnanuxckoii ASC (MASC) B TekyLLieM rogy OEMOHTMPOBAHO
4654 T 13 3annaHnpoBaHHbIX 6727 T 060PYAOBAHNSA U CBA3AHHBIX
C HM KOHCTPYKUMIA. HaumHas ¢ 2010 ropga Ha MASC pasobpaHo
OKOS10 43 ThbIC. T KOHCTPYKLMIA, 4TO cocTaBnseT 28 % oOT obLLero
KONM4EeCTBa, KOTOPOE MIaHUPYETCH AEMOHTMPOBATL 3a BECh Ne-
pviog CHATUA € 3KcnnyaTaumm, To ecTb Ao 2038 roga.

UrHanuHckas atomHas aneKTpocTaHumMs yCneLLHo Nnposena ro-
psiYMe UCMbITaHNA MPOMEXYTOYHOMO XPaHUMMLLA OTPaBOTaHHOro
SAEpHOro TOMNMBA M Ha NATb MECALEB paHbLLe 3annaHMpoBaH-
HOro CPOKa Mosy4unna NMUEH3MI0 rocyaapCTBEHHON MHCMEeKLMM
no 6e30MacHOCTV aToMHoOW aHepreTvku VATESI Ha ero npombiLu-
NeHHy1o aKkcnnyaTauwmto. MpeanpusTie AoKasano CBOK rOTOBHOCTb
K 6€30MacHON aKcnyaTauum HOBOMO XpPaHWUIMLLA U NPOLOIIKAET
BbIFPY3KY TONMBa C 060MX 6II0KOB.

MASC Takxe nony4una paspeLLeHre Ha CTPOUTENBCTBO Npu-
NOBEPXHOCTHOIO MOMUIbHMKA ANS HU3KOAKTUBHbIX U CpeaHeak-
TUBHbIX KOPOTKOXMBYLLMX PagMOaKTUBHBIX OTXOA0B. Havyanucb
1 yCreLIHO NPOBOAATCS ropsiyMe MUCMbITaHUA KOMMIEKea Mo na-
BMEYEHWIO TBEPABIX PAOMOAKTUBHBIX 0TXOZO0B. o rpadmky ro-
psivve MUCMbITaHUSA OOMKHbI 3aBEPLUMTLCSA B HOSIGPE, NOcne Yero
HeobxoauMo 6yaeT nony4mTe paspeLueHne VATESI Ha npombiLu-
NEeHHYI0 3KCTITyaTaumio komnnekca.

Ha nonroga paHblue 3annaHMpoBaHHOrO CPOKa BO30GHOBMINACh
BbIrPy3Ka TOMMMBa U3 peaktopa BTOPOro 6510Kka, Y4To 3aMeTHO
npuénmxaet MASC K QOCTUXKEHUIO paHee NoCTaBEHHbIX Lienen
KaK B cdepe CHATUA C IKCMyaTaumm B LLIENOoM, Tak 1 B ccpepe obe-
cneyeHns 6e30MacHOCTU B YaCTHOCTW. Bbirpyska Tonnunea u3 pe-
aKTopa No3BOMUT 3HAYUTENBHO YMEHBLUWTL KONMYECTBO CUCTEM
6€e30MacHOCTH, TO €CTb CHU3UTb JKCMJlyaTaumoHHbIE pacxofpbl.
MnaHupyeTcs, 4TO BCe 0TpaboTaHHOE AAepHOe TOMMUBO ABYX
3HEpro610KoB BYAET BbIFPY>XEHO 1 NEPEMELLEHO B XPaHUIULLE
00 KoHua 2022 roga.

PeakTopbl kpynHeuwen B mupe AIC
npoLun NpoBepKu Ans nepesanyckKa

LLlecTor 1 cegbMoi peakTopbl KpynHewLLEen B MUPe ANOHCKON
ASC «KacviBagzaku-Kapuea» npoLunv npoBepKy 6e30MacHoCTH,
Heobxoaumyto ans nepesanycka. O6 atom coobwator CMU co
CCbISIKOM Ha SMOHCKMI KOMUTET MO KOHTPOSO 32 aTOMHOW 3Hep-
reTUKON.

CraHums Haxogutes B npedpektype Humrata. Otmeyvaetcs,
YTO 3TOT Cryyaw aBnseTcs nepebiM nocne asapnm Ha ASC «Dy-
Kycuma-1», Korga peakTopbl Ha CTaHLMK KOMNaHun-oneparopa
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Tokyo Electric Power nony4atot nofo6Hei ceptudmkar. Joky-
MEHT NOATBEPXAAET NOMHOE COOTBETCTBME HOBBIM MOBbILLEHHBIM
TpeboBaHMAM 6e30NacHOCTU. TeM He MeHee NepcrnekTUBbLI Nepe-
3anycka ASC ocTatoTcst HeornpeaeneHHbIMU, Tak Kak ry6epHaTop
npegeKTypbl BbICTYNAET NPOTWB BO30OOHOBNEHWS paboThbl CTaHLWMN.

Kutain o6baBUN 0 Havane pa3padboTok
5G-pelleHns ansa SHepreTuku

MeknHCKUA nccnepaoBaTenbCkMn MHCTUTYT KomnaHum China
Telecom, locynapcTBeHHas anekTpoceTesas Kopropauus Kutas
1 KoMMaHusa Huawei npecTaBunm nepsbIi MEXAYHAPOAHbIN NPOEKT
pa3paboTok B 06nactv 5G-CerMeHTMPOBaHNS B HEPreTUKe.

TexHonorns 6ecnpoBogHOM CBA3M HOBOMO nokonexust 5G go-
NONHSET TPAAULIMOHHBIE KOMMYHMKaLWW TUNa «HeSIOBEK—HENOBEK»
KOMMYHMKaLMAMU TUNa «HEeNOBEK—0OBEKT» N «OObEKT—0OBEKT».
CeTb 5G Ha 6a3e 06na4How 6a30B0M ceT! 5G MOXET UCMONb30BaTh
OJHY 1 Ty XXe UHDPACTPYKTYpY Ons npefocTasneHns guddepen-
LIMPOBaHHbIX CETeBbIX CPE30B, 06ecne4nBas padboTy pasnuyHbIX
NPUNoXeHWn. Hanpumep, cpes co CBEPXHU3KUM 3HA4YEHNEM 3a-
JepXkn 6ymeT B 6OMbLUEN CTENEHN COOTBETCTBOBATL TPEOOBa-
HMAM TAKOro CLieHapus, Kak aBToMaTuyeckoe pacnpegeneHue
3I1IEKTPOSHEPI N B 3HEPreTUKE.

CeTteBoii cpe3 5G obecneqmBaeT 6€30MacHOCTb U U30NALMIO
Ha TOM XXe YPOBHe, YTO 1 YacTHas 3HeprocucTema, Ho TpebyeT
3HaYUTENIbHO MEHbLUMX 3aTpaT 1 B 6OJbLUEN CTEMNeHN Cnoco6-
CTBYET COBEPLUEHCTBOBAHMIO MPUIIOXEHUIA B paMKax «yMHOW
CeTW» 3NEKTPOCHABXKEHNSI.

MpoeKT cTaHeT NepBbIM OMbITOM 5G-CnavicuHra B 3HepreTuke.
Mo MHEHMIO CNELMANTCTOB, €r0 peanu3aumns OTKPbIBAET LUMPOKUE
BO3MOXHOCTU [J11 BOMJOLLEHNS HOBEMLLMX OTPACIIEBbIX CLEHa-
pvieB, NO3BONUT CO3[aBaTb HOBblE BU3HEC-MOAENN, OCYLLECT-
BNATb KOMMJIEKCHbIA TEXHUYECKWIN KOHTPOMb Hafd 5G-cnancuHrom
B OTPACMNEBbIX CLIEHAPWSX B PAMKaX «yMHOW CETU» 3NEKTPOCHA6-
XEHWS N YCKOPUT pa3BuUTME HOBEWLLIMX TEXHONOMUIA U PELLEHMNIA.

Enel Hayana cTpouTenbCTBO CamMoOn KpyrnHOW
COJIHEYHOM 3IeKTpOoCcCTaHUuM B ABCTpanum

MexpayHaponHas komnaHus Enel npuctynmna K ctpovTens-
cTBY B FOXHOW ABCTpanumn ConHe4HoM anekTpocTaHummn Bungala
Solar One ycTtaHoBO4YHOM MOLLHOCTLIO 137 MBT. SnekTpocTaHuumst
SIBNSETCA YacTbio npoekTa Bungala Solar PV, obLias yctaHoB-
NEHHas MOLLHOCTb KOTOPOro coctasnsieT 6onee 275 MBT. Beog
B 3KCMNJTyaTaumio BCEro CONMHEYHOro Napka 3annaHMpoBaH Ha Ha-
yano 2019 roga.



Bungala Solar ctaHeT cambIM KpynHbIM COMTHEYHLIM NapKoMm
B cTpaHe. lNocne 3aBepLueHns CTPOUTENbCTBA OHA CMOXET Bbl-
pabatbiBath 570 'BT-4 B rof, YTo 9KBMBASIEHTHO NOTPEBGHOCTU
B 3NIEKTPOSHEPrmM Nopsiaka 82 ThiC. aBCTPANIUACKUX JOMOXO3SANCTB.

CornHe4Has anekTpocTaHums 3ameT nnoLaab okono 300 ra
1 6yOeT cocTosATb NPUMEPHO M3 420 ThiC. MONMKPUCTANIMHECKNX
hoTO3NEKTPUYECKMX MOLYNEN, YCTAHOBMEHHbIX HA OAHOOCHbIX
Tpekepax, koTopble 6yayT cnefosaTb NO NyTW CONHLA C BOCTOKA
Ha 3anaf. OT0 NO3BOSUT CTaHLMM reHepupoBaTh 60sbLIEE KOMNK-
YECTBO 3HEPrun, 4eM (POTOINEKTPUHECKME MOZYNN C DUKCUPO-
BaHHbIMU CTPYKTypamm.

O6Luan ycTaHoBMNEeHHas MOLLHOCTb 06bekToB BUD B ABCTpanmm
coctaensieT 18 MBT. Oun BbipabatsiBatoT okono 17 500 MBT-y,
YTO 3KBMBanNeHTHo 17,3 % oT BCcero o6bema reHepumpyemom
3MeKTPO3Heprum B cTpaHe. B Asctpanum peannsyetcs Lienesas
nporpamma yBenM4eHus o/ BO306HOBMSEMbIX UCTOYHMKOB
B aneKTporeHepauum defepanbsHoro npaeutensctea (RET) 3a-
Java KOTOpor COCTOUT B TOM, 4TOObI K 2020 rofly 06beM 3neK-
TPO3HEpPruu, BbipabaTbiBaemoii 3a cyet BUJ, coctaeun 23,5 %.
Kpome Toro, nporpamma nogaep>XvBaeTcs UHMUMaTBaMm Ha ro-
CyOapCTBEHHOM YPOBHE, HanpaBneHHbIMW Ha YBENIMYEHME Bbipa-
60TKMN 3NEKTPOSHEPT MM C UCNONBb30BAHNEM BO30OHOBSEMBIX MUC-
TOYHWKOB SHEPIM NOCPELACTBOM TEHAEPHOIO MEXaHU3MA.

B AinoHun pa3paboTaHbl
MHHOBAaLNOHHbIE TYPOUHbI

HepasHo nccnegoeatenn n3 OKMHABCKOTO MHCTUTYTA HayKu
nTexHonorum (Okinawa Institute of Science and Technology, OIST),
pa3paboTanu cuctemy TypouH, KOTOpble CNOCOOHBI paccenBaTtb
SHEPruio MOPCKMX BOSH, 3aLLMLLAS OT HUX JIMHUIO NOGEPEXBS.
Mpwn aToM 6ornbLUas YacTb paccenBaeMomn aHeprum 6ydet npe-
BpaLLATLCA B 9NEKTPUHECTBO, KOTOPOe 3aTeM ByaeT NnoaaBaThCs
B 06LLME SHEPreTUYecKne ceTu.

Cuctema, paspabotaHHas cneunanuctamu OIST, B KopHe
OTNNYaEeTCs OT OPYrvX CUCTEM cHopa SHEPrUM MOPCKUX BOJH.
B ee cocTtaB MOXET BXOANTb HECKOMBbKO «/TMHWUIA OBOPOHbI» He-
pera, NPefcTaBnsoLLMX COBO LIENoYKy creumanmanpoBaHHbIX
TYpOUH, KOTOpble MOTYT BbITb YCTAHOBMEHBLI HA 6epery, Ha OT-
MeSIfiX U Ha ApYrnx eCTECTBEHHbIX MOPCKMX 06pa30BaHusX, TaK1X
Kak KopasnoBble puUdbl.

Cama Typ6uHa Wave Energy Converter (WEC) pacnonaraetcs
Ha HeGOMbLLION BbICOTE Hal ypOBHEM MOPS B Mpefernax ee focs-
raeMoCTu At MOPCKMX BOJH. [1ATb nonacTei Typ6uHbl CBA3aHbI
C 9NEKTPUHECKMM reHePaToOpPOM Ha MOCTOAHHbLIX MarH1Tax, pas-
MELLIEHHbIM BHYTPU KEPaMUYECKOro KOXyxa, a reHepaTop nog-

ek Hebaiveir [net Bisptraded)]

Prmanini Magaas (Retor

Farckle Supporl Defput Cabis Malded

KITO4EH K HaxodsLLerncs Ha 6epery CUoBON CTaHLUM NPY NMOMOLLN
3MEKTPUYECKOro Kabens.

Bpavluatouimeca nonact Typ6uHbl NpeacTaBnsoT cobon Uc-
TOYHMK OMAaCHOCTU [N11 MOPCKMX CYLLIECTB, HO CKOPOCTb BpaLLeHus
paccuutaHa Takum 06pasoM, YTO Nlobble MOPCKUE XUBOTHbIE,
nonasLume B NOTOK, UMEIOT GOMbLUME LUAHChI OCTaTbCH B XMBbIX
1 NOKMHYTb ONACHYI0 AN HUX 30HY. Bonee Toro, nonactv Typ6uHbI
cAenaHbl IMOKMMK, a nx hopMa HanoMmHaeT Popmy MNaBHUKOB
LenbuHOB. 3TO NO3BOMUT TYpOUHE NEPEXWTL pe3kune yaapbl
TanhyHOB 1 Apyrne NposIBNEHNS MOPCKON CTUXMN.

Kaxxpas 13 TypbuH paccuutaHa Ha Cpok akcnnyatauwv B 10 ner,
a ee 06CNYXMBaHWE NPAKTUYECKMN HUHEM HE OT/IMHAETCS OT 06-
CNY>XVBaHUA TPAOMLMOHHBIX MOPCKUX BETPOreHepaTopoB. YcTa-
HOBKa Takux TypouH Ha 1 % 6eperosor MHUK, Mo pacyeTam
CrneumanncToB, NO3BONUT Bbipabatsisath nopsaka 10 MBT. Crnegy-
IOLLMM LLaroM uccnegosarenei u3 uHctutyta OIST cTaHeT uaro-
TOBMEHWe HebonbLUMX OMbITHLIX 06pa3suos TypouH WEC, opuameTp
nonacren KoTopbIX COCTaBuT 35 CM. 3TN Typ6UHbI ByayT yCTaHOB-
neHbl Ha nobepexbe, 1 MX paboTa NOKaXeT LieniecoobpasHoCTb
LanbHenLwero passuTsa JAHHOrO HanpagBneHus.

B Benuko6putaHum NocTpoAT KPYNMHENLLYIO
B EBpone npunueHyio 351€KTPOCTaHLNIO

B Benuko6putaHum NOCTPOAT KpynHewwyto B EBpone npu-
NNBHYIO 3neKTpocTaHumio. Y nobepexbs Yansca 6yaet Bo3se-
[eHa 6eTOHHas CTeHa CO BCTPOEHHbIMU B Hee TypOuHamu, Ko-
TOpble 6yAyT NPUBOAUTLCH B ABVKEHUE NPUNMBAMM 1 OTIMBAMM.
Komnanus Tidal Lagoon Power, KoTopasi peanuayeT NpoekKT npu-
NVBHOW anekTpocTaHumm Ha 3 MBT y Kapaudda, 3akoHTpakTo-
Bana rnogcoeanHeHune K cetu MoLLHocTblo 3,24 MBT. O6 aTom
nuweT Bloomberg New Energy Finance. MNpu 3ToM komnaHus
nofana 3asBKy Ha CTPOMTESILCTBO NPOEKTa NPUAMBHON CTaHLMN
MoLLHocTbio B 320 MBT B CyoHcK (MprbpexHbivi ropof B Yanbce).

Oxupaetcs, 4TO pa3paboTka npoekTa HadHeTces K 2019 roay,
korga 6ydeT MonyyYeHo OKOH4YaTesnibHoe ofobpeHne. Hoeas npu-
NUBHAsA CTaHUMs NOTpebyeT CTPOUTENLCTBA OETOHHOM CTEHbI
anvHon B 9,5 kM. B Hee 6ypaeT BcTpoeHo 16 Typ6uH Ha 20 MBT
kaxgan. CymmapHas ux BblpaboTka, Kak OXuaaeTcs, NpeBbICUT
550 mSH KBT-4 B rofi. TaknuM 06pa3oM, OHa CTaHeT KpyrHewLlen
M3C Eeponbl. CToMmocTb NpoekTa oueHnBaeTcs B 1,3 mnpg,
thyHTOB cTEPNMHroB ($ 1,7 Mnpp).

MepBas B mupe nnasyyasa AQC 6yaeT 3anyLieHa
Ha YykoTtke B 2019 rogy

ATOMHYI0 CTaHUMIO B MNaByyen Moandukaunm «Akagemuk Jlo-
MOHOCOB>» 3anycTaT Ha YykoTke B 2019 rogy. B HacToALwmiA MO-
MEHT BefyT paboTbl, KOTOPbIE HANPaBneHbI HA MOArOTOBKY 06b-
€KTa K BBeJeHUI0 B akcnyataumio. [nasyyas cTaHums cTaHeTt
nepBbIM B MMpe 06LEKTOM Takoro poaa. CornacHo npoekTy,
MoLLHOCTb reHepaummn ASC coctasut 70 MBT, oHa 6ygeT 6a3u-
poBaTtbcsa B nopTy Nesek B BocTouHo-Crbmpckom mMope.

MHHOBaUMOHHas CTaHUMS Npu3BaHa 3aMEHUTbL CBOEN Bbipa-
60TKON BbIOLIBAIOLLME SHEPreTUHECKME MOLLHOCTU — BUNMBUHCKYI0
A3C n YayHckyto TOL, koTopble 3arnywat B 2019 rogy. Hoeas
A3C 6yneT Npou3BOaUTb TAKXE U TEMSIOBYIO SHEPTUO Ans rno-
Tpebutenen permoHa. 3amnyck CtaHuMm caenaet BO3MOXHbIM
hopMMpOBaHME 3HEPrETUHECKON COCTaBNAOLLEN AN HOBbIX
NPOEKTOB Ha YyKOTKe.
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TeHAeHUMUU pa3BUTUS MUPOBOIro pPbiHKA ra3oBbIX
M NapoBbIX TYPO6UH

CornacHo oueHkam aHanuTukoB Frost & Sullivan, k 2025 rogy
06beM NPofax ra3oBbIX TYPOUH B MUPe YBENUYUTCA 6onee Yem
Ha $ 8 mnpg no cpaeHeHuto ¢ 2015 rogoM U JOCTUrHET OTMETKM
$ 23,7 Mmnpp npu cpepHerofoBbix Temnax pocta (CAGR) 4,5 %.
B nepecyeTe Ha eanHMLbI MOLLHOCTU OH yBenuuuTes ¢ 54,5 MBT
B 2015 po 78,8 'BT B 2025 rogy (CAGR 3,7 %), a cymmapHas
YCTaHOBMIEHHAS MOLLHOCTb BCEX TYPOUH, BbIMYLLEHHbIX B NEPUOS
2015-2025 ropos, coctasut nopsgka 693,3 BT, n3 Hux 1o 90 %
6yLeT UCNoNb30BaTbCA ANs NPOM3BOACTBA NEKTPOIHEPTUN.

Han6onee 6biCcTpbIMM TeMMNamu B nepcriektuee Ao 2025 roga
6yOyT pa3BmMBaTbCA CerMeHTbl TYpOUH Marnon 1 cpedHen MOLL-
HocTh (5—-60 1 60—120 MBT). O6bembl Npogax ra3oBbiX TYPOUH
cpefHen MoLHOCTY 6yayT pacTv Ha 7,5 % B rof, 1 K 2025 rogy
WX [ONA Ha pbIHKe cocTasuT 14 %. Temnbl npoaax TypouH Manomn
1 60nbLuoi (0T 120 MBT U BbliLLE) MOLLHOCTY cocTaBAT 4,5 1 2,8 %,
a ux gonm — 61,8 n 24,2 % COOTBETCTBEHHO.

M Cesepran Avepuka B Kurait B BavHmii BocTok M GE-Alstom M Siemens

Adpuka M NatuHckan Amepuka B Unaus
M ec M Poccua M npoune

CTpyKTYpa MUPOBbIX MPOJaX ra3oBbiX
TYpP6UH 1o pernoHam

KntoyeBbiMM fpariBepaMu pbiHKa B paccMaTtpyBaeMbiii nepuon,
CTaHyT POCT LIeHOBOW [OCTYMHOCTU U, Kak CleAcTave, NpoLeHTa
MCMONb30BaHNSA MPUPOAHOTO rada Ans BbIPabOTKMN INEKTPOSHeEPru,
3amMeLLeHne yCTapeBLUMX YrofbHbIX S3HEProO0KOB ra3oBbIMY,
YXXECTOYEHWE 3KOMOrM4YeCKoro 3akoHoAaTeNbLCTBA B pAfde CTpaH.
Cpepm orpaHnyeHmin 3KCrepT Ha3bIBAET CHKEHNE PEHTA6ENbHOCTM
CTPOUTENbCTBA ra30BbIX AMEKTPOCTAHLMIA (Hanpumep, B CTpaHax
EC B cuny 605bLUero npuoputeTa passuTs CONHEYHON 1 BETPO-
3HEpreTvKm), Npo6semMbl ¢ (PUHAHCUPOBAHMEM NPOEKTOB, a TaKxXe
OTCYTCTBUE HEOBXOANMON UH(PACTPYKTYPbI B OTAESNbHBIX pery-
oHax (Aaua n Adpuka).

B cTpyKType MmpoBbIX Npodax rasoBbix TypouH B 2025 rogy
6ynyT nuoupoBath cTpaHbl CeBepHol AMEPVKK (C CyMMapHOW
nonen 22,2 %), Kutaw (18,7 %) 1 6nmxHeBOCTOUHbIE rocyaap-
ctBa (17,4 %). Ha gonto Poccum 6ynet npuxogutbes okono 4,1 %
(+0,5 n.n. otHocuTensHO yposHs 2015 roga).

LLlecTb KpynHENLLNX NPON3BOAMTENEN ra30BbIX TYPOWH 3aHW-
MatoT noyTH 95 % MUMPOBOTO PbiHKA. 3TO KOMNaHuUM GE (Bkntoyas
Alstom), Siemens (Bkto4yasi Dresser Rand n Rolls Royce Turbine),
MHPS, Ansaldo Energia, Solar Turbines (CAT) n Pratt & Whitney.
M3 Hux Tpn koHuepHa (GE, Siemens n MHPS) aensitoTca rro-
6asibHbIMW, TO ECTb NMPUCYTCTBYIOT BO BCEX PErMOHAX, B TO BPEMS
kak Ansaldo 1 gpyrue OpMeHTPOBaHbI MPEUMYLLIECTBEHHO HA KOH-
KpeTHble pervoHbl — EBpony, BrvxHuii BocTok 1 Adpuky. He-
[naBHee cnusiHne ¢ Alstom obecneumno GE 40-npoueHTHYO fOI0
MMPOBOrO pblHKa ra3oBbIX Typ6uH. Ha BTOopom mecTe Siemens
¢ ponew no4utn 32 %. MopgobHas pacctaHoBKa CUT MOXET Npu-
BECTM K AasibHeNLLei KOHCONMaaLmm oTpacim — He UCKIHEHO,
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M Solar Turbines M Pratt & Whitney M Mpoune Adpuika

KpynHevilumne nponsBoanNTenn ra3oBbix
Typ6uH (no konnvectsy MBT moLjHOCTH)

YTO ApYrvie YHacTHUKM Takxe 6yayT 00beauHATLCS B KOHLEPHbI
C LeNbHO MOBbILLEHWSI KOHKYPEHTOCTOCOBHOCTM.

O6beM MMPOBOro pbiHKA MapOBbIX TYPOWH, KoTopbIA B 2015
rogy oueHuarncs akcneptamu Frost & Sullivan B $ 13,7 mnpg,
K 2025 rony cokpatutca ao $ 13,4 mnpg (CAGR — 0,25 %). Ce-
rOAHS 3TOT PbIHOK AEPXMWTCSH B OCHOBHOM Ha pa3BMBatOLLIMXCA
CTpaHax, Takmx kak Kutam n IHgus, B KOTOPbIX LLMPOKO UCMOMb-
3YIOTCA YrofbHble 3IEKTPOCTAHLUMM 1 Napora3oBble YCTaHOBKM
(Mry). Takxke BO BCeM Mupe HabntogaeTca TEHOEHUMSA MOAEp-
HM3aLMKn yCTapeBLLINX YrofbHbIX 3HEPro6sI0KOB MyTeM nepexoaa
K 6onee coBpeMeHHbIM 1 3APPEKTUBHBIM TEXHONOMMAM (CO CBEPX-
KPUTUYECKUMM W YNBTPACBEPXKPUTUYECKUMM MapameTpaMu napa).
HecmoTps Ha 3T0, B 06LLeMUPOBOM MacLUTabe npoaaxu TypouH
B 6nvxxaviLume HECKOSLKO NeT byayT najarts.

Ha nonto Kutasa npuxoamtes fo 37 % MMPOBbLIX NPOLAX NapoBbIX
Typ6uH, Ha BTopom MecTe — VHaua (15,5 %), Ha TpeTbeM — BrvxHui
BocTok (9 %). K 2025 rogy ponst Kutas cokpartutcsa go 28,8 %,
HO CTpaHa BCe paBHO ocTaHeTca B nugepax. Hgua ysenuuur

B Bavsnmii BocTok

B Cesepran Amepuka B Kuraii

MHPS Ansaldo Energia
B natunckan Avepuka B Wnana

M ec W Poccua M npouve

CTpYKTYypa MUPOBbIX NPOAAX NapoBbIX
TYP6UH 0 pernoHam

cBoto gonto 1o 17,9 %, ctpaxbl Bnnxxero Boctoka — o 10,7 %,
CeBepHon Amepukn — o 7,6 %. Jons Poccun B CTPYKTYpe Mu-
POBbIX MPO[AX NAPOBbIX TYPOWH COCTABNAET MeHee 2 Y%, 0OHaKo
K 2025 rogy oHa MoxeT yBenuuntbes Ao 3,3 % npu CAGR 5,6 %.

OCHOBHbBIMY MFPOKaMM Ha MMPOBOM PbIHKE NMapoBbIX TYPOUH
ocTatoTcs kutavickue Shanghai Electric (16,6 %), Dongfang Electric
(15,4 %) v Harbin Turbine Company (14,6 %), a Takxe GE-Alstom
(11 %) n Siemens (10 %). Bcero Ha onto yKasaHHbIX KOMMaHWi
NPUXOANTCA OKONO 68 % MUPOBOrO pbiHKA, U3 HUX 46,6 % npw-
Hagnexut npoussogutensm ns KHP.

B CeBepHOM MOp€e OTKPbITO KPyNnHOe
MecTopOXAeHue npupoaHoro rasa

Mo coobLeHunto komnaHum Hansa Hydrocarbons Limited, B Hu-
nepnaHackom cektope CeBepHOro Mops OTKPbITO KpynHOE MEeCTo-
pOXAEHNe NPUPOLHOIro rada B LeneBbix 6a3anbHbIX NecHaHmKax
PotnureHp: passefoyHas CKBaxuHa, NnpobypeHHas Ha Lwenbge
HupepnaHpos no nuueH3nn GEMS, nogreepauna 3HauMTensHoe
OTKpbITHE.

Peaynbrat pasasefo4HOro 6ypeHusi npeB3oLLen BCe OXUAAHUS:
NoATBEPXAEHHbIE 3anacbl MECTOPOXAEHWS COCTaBUNM 6 MIpg, M2,
HO 3Ta umdpa MOXET ObITb BbiLLE, €CNN NOOGIN30CTU HAMAYTCA
1 opyrue mectopoxaeHus. [M10aTomMy cymmapHble 3anachl MECTO-
poxaeHus MoryT gocturatb 1 60 mnpg me raga. Psg cneunanu-
CTOB CHMTAET, YTO 3Ta OLEHKA U3NULLHE ONTUMUCTUYHA.

TMogroToBneHo no marepmuanam
MeXA[YHapOoAHbIX IHePreTU4ecKnX areHTCTB,
UHGPOPMaLMNOHHbIX NopTasnos u nevyatHbix CMU



COBbITUE

BrNEPEL4, MOJIOADLIE NPOEKTAHTDI!

- Kak Bo3Hukna npes nposegeHus copyma Knyba mo-
noppbIx cneunanucTos?

— B coBeTckune BpeMeHa BO BCECOHO3HOM MPOEKTHOM UHCTUTYTE
«BHWIMN3Hepronpom» cyLLiecTBOBasAa NpakT1Ka nposedeHns cneta
MOJOAbIX CNeUManvMcToB BCEro UHCTUTYTA, FAe KaX bl U3 y4acT-
HWKOB MOT NPOAEMOHCTPUPOBATL CBOWM NPOGECCUOHATBHBIN NO-
TeHuman. 370 6bINN VHTEPECHbIe 1 NO3HaBaTENbHbIE Meponpu-
ATV, AaBLUME MHOTVM M3 YHaCTHUKOB MyTeBKY B XW3Hb. CeropHs
60MbLUVHCTBO U3 TEX, KTO TOrAa NPOSBUN Ce6si Kak HEOPAVHAPHO
MbICTALWMIA CreLUmanmcT, BO3rMaBunm NPOEKTHbIE MHCTUTYThI
B Poccum n gpyrvx ctpadax CHI™ nnn pa6oTtatoT B aBTOPUTETHBIX
NPOEKTHbIX OpraHM3aumsx, ABNAACL BEAYLLMMU CrieLpanmcTamu.
MbI peLumnu Bocco3path Takyro hopMy NOAAEPXKN TaNaHTINBON
Morsogexu B e chopyma Kny6a MonofsIx CreLmanmcTos, YTobb!
JaTb BO3MOXHOCTb MOJI0AbIM MPOSIBUTL CEOS.

— Kakue KOHKpeTHO Lienv 1 3agaum ctosiT nepep popymom?

— Lenu n 3aga4m dhopyma mMHororpaHHbl. B nepsyio ovepefp,
OH [OJKEH OTKPbITb Nnepen MONoAbIMU NPOEKTUPOBLLMKAMU
HOBble BO3MOXHOCTU ANs peanu3aumnm nux npodeccuoHasnbHoro
1 TBOPYECKOro NoTeHLMarna, NoMoyb B COLMaNbHOM CTaHOBIIEHNM
1 camopeanusaumm.

Kpome Toro, yyactue B hopyme — 3T0 NpeKkpacHas BO3MOX-
HOCTb A/11 OOMEHA OrbITOM, MOBbILLEHWNS TEXHUYECKUX 3HAHWI
1 rpaMOTHOCTY B chepe NMpPOeKTUPOBaHWSA, CTPOUTENBLCTBA, pe-
KOHCTPYKLMU 1 MOZOEPHU3ALMN SHEPreTUHeCKnX 06bekToB be-
NOPYCCKON 3HEProCUCTEMBI, 3HAKOMCTBA C HOBbIMW MOAXOAAMMU
B peLLEHWK NPodeCcroHasbHbIX BOMPOCOB.

MbI TaKxe CTaB1M 3afaqy Cnoco6CTBOBATL afanTaLmm 1 3aKpe-
NAEHMI0 MOSIOAbIX CNELManCTOB Ha NPeanpUATUSX, NMOBBILLEHNIO
OO6LLIECTBEHHOM 1 TPYOOBOWM akTUBHOCTU MONTOAEXW U Pa3BUTMIO
MOJSIO[EXHON UHULIMATUBBI.

MpakTuka nokasbiBaeT, YTO B aGCOMOTHOM GOJLLLUMHCTBE CIly-
4aeB BbIMYCKHWKN MHCTUTYTA, [aXe Te, KTO O4eHb XOPOLLIO YHMIICS,
nepBble ABa-TPU roga NpoxoasaT agantauuio Ha padote. MNpu cy-
LLIECTBYIOLLIEM MOMNIOXEHWUN BELLEN CTaTb BEAYLLMM VHXEHEPOM

llo nroram 2-ro ¢ghopyma Knyba mosnogbix
creynasincToB NMPOeKTHbIX NPeanpuUsITUn

22 ceHTA6GpPA 3aBepLumnncs 2-n chopym Knyb6a monogbix crne-
LManucToB NPOEKTHbIX NpeanpusaTuin Benopycckomn aHepro-
cucTembl, nocesiLeHHbIN Foay Hayku. OpraHusaTtopom ¢o-
pyma ebictynuno PYI «BenHunuaHepronpom» COBMECTHO
c PYI «benaHeprocetbnpoeKkT», PYI «BENTIN», M «<HUN
Benrunportonras» U gpyruMuM 3auHTEpecoBaHHbLIMU Opra-
Hu3auusmu. 06 nTorax MeponpusaTus, ero Lensix u 3agavax
B MHTEPBbIO XXYPHany pacckasbiBaeT MHMLMATOpP CO3AaHuns
c¢hopyma — gupekrtop PYIN «BenHunuaHepronpom» AHppen
HukogumoBu4 PbiIKoB.

MOOO0W CneumnanvicT MOXET NneT Yepe3 5-7, He roBops yxe
0 6ornee cepbe3HbIX AOMKHOCTAX. Mexay TeM K 3TOMY BPEMEHM
TBOPYECKUIA 3HTY3UA3M Y MHOTUX YXKE CXOOMUT Ha HeT.

MpoekTHOe feno LOCTaTO4HO KOHCEPBATMBHO B MiiaHe Noaro-
TOBKM KafpoB, YTO M XOPOLLIO, U MII0X0. JTa KOHCEPBATUBHOCTb
KaK HeraTmBHbIN (DaKTOP NPOSIBNAETCS B NPYBbIYKE AeNaTh Tak,
Kak genanock Bceraa. Ho 4tobbl COOTBETCTBOBATL COBPEMEHHBIM
TpeboBaHWAM, HEOHXOAMMO MeHATLCA. M Monodble cneumanmucTbl —
3Ta Ta Kareropusi paboTHUKOB, KOTOpas rotoBa fioMaTb CTEPEO-
TUMbI U UCKaTb B NPOgheccum HOBOE, MO3ITOMY KafpoBas NonuTHKa
0OMKHa 6bITb HanpaeneHa Npexae BCero Ha To, YTobbl NpuBAeyb
MOJ0feXb B OTPaCNeBble NPOEKTHbIE UHCTUTYThI.

— Kak Bbi peluaete aty 3apavy?

— MHorve BegyLLme cneumanucTbl HaLero NpeanpuaTs SBns-
10TCA NpeacefaTensMm 1 YneHamm rocyaapcTBEeHHbIX 9K3aMeHa-
LIMOHHbIX KOMUCCUI BY30BCKMX (DaKyNLTETOB Pa3HOro npochuns —
CTPOWTENBHOrO, ANEKTPO-, TEMNO- N TMAPOTEXHUYECKOrO. U eLe
Ha 3Tane o6y4eHus Mbl MPUBMIEKAEM K YHACTUIO B OEATENBHOCTM
MHCTUTYTa NOAAIOLUMX HAAEX bl CTYAEHTOB.

KoHe4yHo, Monofdexb 6biBaeT pasHoil. EcTb Monogble noau,
KOTOpblE PYTMHHO paboTaloT OT 3BOHKA [0 3BOHKA. Ho ecTb
1 Opyrvie, KoMy HpaBuTcsi paboTaTb U KTO CTPEMUTCS y3HaTb
YTO-TO HOBOE. BOT X MblI 1 NbITaeMcs 3anHTEPecoBaTb y4acTUeM
B Pa3BMTUM NPOEKTUPOBAHMS, MOMCKE HOBbIX NOAXOA0B B 3TOM 06-
nactu. U B aTom nnaxe copym Knyba monofpix cneumanvctos
JaeT LUMPOKME BO3MOXHOCTU A1 YHaCTHUKOB, OQHOBPEMEHHO

g s

YyactHukm 2-ro ¢popyma Knyba mosnoabix crneLuanncros
MPOeKTHbIX npeAnpuATMi Ha Monovkov FNC
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MO3BONAS OPraHN3aTopam COCTaBUTb MHEHWE O K&XAO0M U3 HUX.
OT0 BaXHO, MOTOMY YTO MHEHVE MOJSIOJOr0 YesioBeka o cebe
1 TO BNeYaTiieHre, KOTOPOe OH MPOU3BOAWT Ha OKpYXXatoLwyX, Aa-
nekKo He Bcerga cosnagatot. MNoatomy ogHa n3 3agay copyma —
nony4eHne 06beKTUBHOrO NPeACTaBNEHNs O MOTIOAEXM, KOTOpas
paboTaeT B HaLUMX MHCTUTYTax.

Ocobyto pornb B PELLEHWN 3TOW 3adaqu Urpaet NpoBOAVMas
B paMKax ¢popyma Hay4HO-MpakTuyeckas KOHepeHums Mo-
nopbIxX CNeLVanucToB, rae Y4aCTHUKM MEPOMPUATUS BbICTYNAOT
¢ pnoknagamu. Mpuyem nepen HUMK 3apaHee cTaBunach 3afgaqa
NpencTaBnaTb HA KOHPEPEHUMN He UTOrn paboTbl OTAENa, a cob-
CTBEHHble HapaboTKku. /1 Mo 0T3bIBaM HaLLUMX CrEeLManmcToB, Ko-
TOpblE y4acTBOBa/IN B paboTe 3KCMEPTHLIX MPYNM KOHDepeHLmn
M0 CEKLMAM, B psiAe Clyyaes 3T0 AeiCTBUTENbHO yaanock. bonee
TOro, B 3TOM rogy 6bI10 NPeACTaBAeHO 3HA4UTENBHO 6OMbLUE WH-
TepecHbIxX oknanoB. O4YeBnaHa 60mbLLas, HeM paHbLLe, 4oNs ca-
MocTosATenbHOro Tpyaa. Pammnum HasbiBaTb He 6yay, HO hopym
BbISIBUI CPEAN YHACTHUKOB HEMAro TBOPHECKMX IUYHOCTEMN, CMo-
COGHbIX MbICIIUTb HEOPAMHAPHO.

TopxecTBeHHOe OTKpbiTHe 2-ro ¢popyma Knyba mosnonbix
crneLnanncToB NMPOEKTHbIX NPeAnpPUATHIA

— Onpaspan nu opym Bawm oxupanunsa? Kakne npaktu-
YyecKue peaynbtaTtbl MeponpuaTus Bol xotenu 6b1 OTMETUTH?

— KoHeuHo, ot hopyma xotenock 6onbLuero. Ho paspbis Mexay
TeM, YTO XO4eTCs, U TeM, 4TO Mony4aeTcs, ecTb Bcerga. Beco Bo-
npoc B TOM, YTO6bI MUHMMU3MPOBATL 3Ty pasHuuy. B onpepe-
NEHHON Mepe 3TO yAanoch.

Hy, Bo-nepBbIX, NO6eAUTENAMU B UHTENNIEKTYaSTbBHOM COPEBHO-
BaHWW, KaKUM CTasa Ans y4acTHUKOB Hay4HO-NPaKTU4eCcKas KOH-
chepeHuust, 6bIm Npr3HaHbl 14 MonofdbIX CneLumanvcToB, Mpuy4emM
nATepo u3 Hux pabotaet B PYT1 «benHnnmaHepronpom». 3To He-
NMOXON UTOT AN HALLEro NPeanpUATHS.

Kpome Toro, ecnu npy opraHv3auum nepeoro gropyma MonogpIx
CMeLyanvcToB B MHCTUTYTE 6bIN0 JOCTAaTOYHO MHOMO COMHEBato-
LLIMXCA B Lie1eco06pasHOCTU ero NpoBefeHus, TO Tenepb MOXHO
KOHCTaTMPOBAaTb, YTO Y HALLMX PAGOTHWKOB BO3HWKIO MOHUMaHWe
Heo6X0ANMOCTM TaKUX MEPONPUATUIA.

Takoxe hopym nokasan, HTo y4aCTHUKM CTanu flyyLLe roTOBUTLCS
K MeponpusaTuio. Bbifo BaXKHO, 4TO6bI NPEANPUATUS-YHACTHUKM
He orpaHV41BanChb Pa3oBO NOArOTOBKOM, a NocnegoBaTesibHo
pa6oTanu ¢ MOMoAbIMK CneunanncTaMn Ha NPOTSXKEHWUN BCEro
roAa, Jaesas UM mMatepuan B paboTy 1 aHanM3vpys BbINONHEHNE
3apanus. M cyas no pesynsrataM Hay4YHO-MpakTUHecKomn KoHe-
PEHLUM, 3TO MOJY4NNIOCh.

maBHbIM UTOroM 2-ro chopyma Knyba MonogeIx cneLmanicTos,
C MOEI TOYKW 3PEeHs, ABIAETCA TO, YTO hopyM CTan MMMynLCOM
He TOJbKO K Pa3BUTUIO TBOPHECKOr0 NOTEHLMAa MOIoAeXH npo-
€KTHbIX OpraHM3auuin OTPacnu, HO 1 K MOBLILLEHNIO YPOBHS pa-
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K cBegeHunio

Bropovi popym Kryba MoriofbIX CrieLMasimcToB MPOeKTHbIX
npeanpusiTvil benopycckor SHEProcUCTEMBI, MOCBSALLEHHBIVN
logy Hayku, coctosinica 1820 ceHTsibpsi. B nporpamme
gopyma: Hay4HO-MPaKTUHECKasi KOHQYEPEHUMNA MOIOAbIX
CrieynanncToB rnpeanpUsaTUE o 0OMeHy OrfbITOM U BHE-
JPEHWIO HOBbIX NEPEAOBbIX TEXHOIOMY B IPOEKTUPOBaHUN
O6BLEKTOB; CIIOPTUBHbBIE COPEBHOBAaHMS M0 BOSIENOOITY, Ha-
CTOJIbHOMY TEHHWCY, BapTCy U QoyTOOJ1Y, a TaKXe Bble3[Hoe
rpaxkT4ecKoe 3acenaHvie Kiyba c rnoceLeHnem Burebckon
u lNMonoukori FTSC. Mornogble crneymanncTbl TaKXe NPuHAIN
ydactne B SKCKypcum ro gpesHemy [Monouky v nocetnm
P O6LEKTOB UCTOPUKO-KYJITbTYPHOIO Hac/ieaus.

60TbI C MONOAbIMY CrieLManMCTamMmmn Ha NpeanpUATUAX-yHaCTHIKAX,
YTO OYeHb BAXHO ANs GyayLLero oTpacnu.

- Kakue nepcnekTuBbl y Tako hopmbl paboTbl, kak (hopym
Kny6a monopbix cneuuanuctos?

— Xou4y nogyepkHyTb, YTO 2-1 chopym Knyba MOnoabIx cnewu-
aNMCTOB CYLLECTBEHHO OTNMYaeTCA OT ¢hopyma MpoLLoro roga.
Ecnun nepBbii Mbl MPOBOOMN B paMKax pavioHa v B HEM, Kpome
PYI «BenrnnusHepronpom» n PYTT «BEJTTOW», npuHnmany yqactve
YT «MuHcknpoekT» 1 OAO «MHCTUTYT «MUHCKrpaXkaaHmpoeKT»,
TO B 3TOT pa3 Mbl OPraH1M30BaIv MEPONPUSTHE B PAMKax OTpaciu:
Mbl HaLLMM MOHMMaHWE U 3aUHTEPECOBAHHOCTb CO CTOPOHbI OT-
pacnesbIX NPOeKTHbIX MHCTUTYTOB PYT «BenaHeproceTsnpoekT»
n I'M «HUW Benrunpotonras». Mx y4actue onpeneneHHsIM 06-
pa3oM NOBAMANO Ha cneundmky dopyma, Bedb B IHEPreTUKe Tak
WY MHaYe 3afa4m OTPaCHEBbIX UHCTUTYTOB pa3Horo npoduss co-
npuKacarTcs, @ AeATeNTbHOCTb NEPECEKAETCA MO MHOMMM TEMaM.

Bnarogaps Tomy, 4TO B 3TOM (hOpymMe NpuHUManu yyactue
TOSbKO OTpacresble OpraHn3aLmu, OH ctan 6oree MHTePeCHbIM
[N151 Y4aCTHWKOB, 06CYXOan1ch 60ee 3Ha4MMble A4S POEKTaHTOB
TEMBbI, CYLLIECTBEHHO OCTpee Obinia KOHKYpeHuwms. Bece ato ceu-
[eTenbCTBYeT O TOM, YTO (hOPYM MMEET XOpOoLUME NepCrneKTUBbI
Ons jansHewLero passuTys.

BoamoxHo, B 6yayLLem Mbl Nonpobyem npueneYys K y4acTuio
B thopyme akcnnyaTvpyioime opraHmsauum. 1o No3BOMI0
6bl HANaQMTL ONPEeAEneHHy0 06paTHYIO CBA3b MEXAY NPOEKTHBIMU
1 3KCTyaTUPYIOLLMMM OpraH13aumsmy no Bonpocam, Kotopble
npeacTaBnsaoT B3aMMHbIN MHTepec. Ho npexae Yem BonioLatb
3Ty ugeto, Heo6X0AMMO XOPOLLO NPOAYMaTh BCE HIOaHChI. Tak
4TO 3TO 3ajaqa Ha byayLiee.

Y4yacTHUKu Bble3[HOro npaKkTu4yeckoro 3acegaHus Knybéa
MoJ1I04bIX CNIEeYNannCToB NMPOEKTHbIX NPERNPUITUI PIAOM
c OPY-110 kB INMonoykowi F'9C



COBbITUE

NOBEAUTENA )
2-ro ®OPYMA KNYBA MOJIOAbIX CMELIMANIUCTOB MPOEKTHbIX NPEANPUATUI

ceKuus
ABTOMATU3NPOBAHHbIX
WrHat Tentok CUCTEM YTPABJIEHUA
wecto  PYI «BenHunmaHepronpom» 2| TEXHOJIOTMYECKUMU
NMPOLECCAMU

) 4 | 4 ceKums
ABTOMATU3ALIMN NPOLIECCOB
NMPOEKTUPOBAHWUSA

1

MecTO

AHHa KoBanesa
M «HWW Benrvnpotonraga»

«PaspaboTka v sKcrnyarayusi aBToMaTu3npoBaHHOM
CUCTEMbI MONCKA OAHOA3HbIX 3aMbIKaHWU Ha 3eMITH0»

IOpun dununymnk
MecTo PYI «BenaHeproceTbnpoeKkT»

«OCOBEHHOCTU BbIMOHEHST PEXUMHOU

1 MpOTMBOaBapPUAHON aBTOMAaTKN

Py BKITIOYEHNN Ha 1apasinesibHyro paboty
C 3HEprocucTeMovi BETPOSHEPIreTUHECKUX YCTAHOBOK»

y
Anekcen HoBuk

eero PV «BENTSM «Vcrionb3oBaHve 6eCrnnoTHbIX JIETATE/bHbIX arnapaToB

MPY UHXXEHEPHO-TE0[E3U4ECKOM obecreqeHnmn
MPOEKTUPOBaHWsI, CTPOUTE/LCTBA M SKCTyaTaumm
0OLEKTOB HehTEra3oBov 1 TOMJINBHOM MPOMBbILLIIEHHOCTU»

«[pobriembl 1 NepCrneKTUBbI
aBToMaTU3aLum pacrpenenuTesibHbIX
anekTpu4eckmx cetesi 10 kB»

EsreHun CasoHoB
mecto  PYI «BenHunuaHepronpom»

TEXHOJIOr' MYECKAS cekuus

1

MecTo
Mapusa KawtensH
PVYI1 «benaHeproceTbnpoeKkT»

«CUCTEMbI MHTESNIEK TyallbHOro
TMPOEeKTUPOBaHUS»

3 MapuHa JlbiceHKo

mecro  PYI «BenaHeproceTbnpoekT»
«UccnenoBarne

heppPOPE30OHAHCHBIX MOBbILLEHNV
HarpsixeHus B PY 220-500 kB ¢ arieKTpomarHUTHbIMU
TpaHchopMaTopamu HarpsKEeHNs»

«ABTOMAaTU3aLMS M KOHTPOSb
POLIECCOB MPOEKTUPOBAHMS
Py MOMOLLY CUCTEMbI SIEKTPOHHOO
JOKYMeHToobopoTa
Vitro-CAD»

WBaH [lynb
MecTo PYT «benaHeproceTbnpoekT»
«Vlccriegosanmne pexmmos KoMMyTaLmm

ckomeHeuposaHHov BJ1 750 kB
Benopycckas — CmoneHckas ASC»

CraHucnas Teeppaos

mecTo PV «BenaHeproceTbnpoekT»

Cepren
KoneHkoBCcKUH,
EkatepuHa NapxoMmuumk
PYI «BenHunuaHepronpom»

«Toror, pad)M‘-IECKaﬂ CbeMKa Kak d/1eMeHT
reofe3nyecKkmx N3bICKaHUu»

«[puMeHeHve MMKoBO-Pe3epBHbIX ' *_ ? !
UCTOYHNKOB reHepawnmn 371eKTposHeprm _—
¢ BBogom benopycckovi ASC» 2 3 .\4
MecTo MecTo _~ _,A

3 lOpwii

wecro  3€JNIEHKO
PYM «BEJTTON>

KoHcTaHTuH [laBupoBnd  Uropb Tkayes
PYI «BenHnnuanepronpom» PVYT «BenaHeproceTbnpoekT»

«MeTtogb! n 0cO6EHHOCTU BbIMOTHEHNS «JInHeiHbIE NHXEHEPHO-
CTPOUTESIbHO-MOHTaXHbIX pab0T  reofe3nyeckne N3bICKaHus
rpy pa3paboTKe MpoeKTa opraHu3aymn  npum npoekTypoBaHmm J190»
CTPOUTESILCTBA 6EPErOBOV HACOCHOM
craHuymm B r. Morunese»

«OrbIT MPOEKTUPOBaHUS
u aKcrnyaraymm

KOHOEHCALMOHHbIX YTUIN3ATOPOB

B benopycckoi aHeprocucteme»
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OB30P NPOEKTHbLIX PELLEHUUX NO
CHUXXEHUIO LLYMOBOI'O BO3[1IEUCTBUA
TPAHC®OPMATOPHbIX NOACTAHLIUN

BospacTaiowasi NoTpe6HOCTb B 3NeKTPO3IHEprum NpuBOAUT K CO-
OPYXEHUI0 B HEMoCPefcTBEHHOW 65IM30CTU OT XWIbIX PalioHOB
HOBbIX TpaHCOpMaTOpHbIX nogcTaHuuii (MC) U yBenu4YeHNIo MOLL-
HOCTM U KONIUYECTBa yXe CyLuecTByoLmX. McTouHMKamm Han6osb-
LUIero Lwyma sIBNISIIOTCSA CUJIOBble TpaHchopMaTopbl U BO3AYLUHbIE
BbIKJIO4ATENN BbICOKOrO HaNMps>KEeHUsl, yCTAHOBJIEHHbIE Ha OTKPbI-
TbIX pacnpegenuTenbHbix yctpovicteax MNC. B cTtatbe paccmatpu-
BalOTCA HEKOTOPble TEXHUYECKUE peLUeHusi, NMPUMEHsieMble Ans
CHWXXEHUS LUYMOBOrO BO3AEWCTBUS BbICOKOBONLTHbIX MC Ha npwm-

neraroLlyo K HUM TepPUTOPMUIO.

MNCTOYHUKM LLUyMa U LUYMOBbIE
XapaKTepucTuKu o6opypoBaHus

BrnsHue nogctaHumi (MC) Ha okpyxa-
IOLLIYI0 Cpefy MOXET UMETb SNEKTPUHECKUI
WNW HE3NEeKTPUYECKWA xapakTep. dnek-
TPUYECKOE BNUSIHWE NPOSIBNSETCA B BUAE:

— BbIHOCA 3NEKTPUHECKOro NoTeHumana
3a rpanuul MC;

— 9NEKTPOMArHUTHbIX NONEN, OKa3bIBa-
IOLLIMX BIIMSIHWE Ha PM3MOSTOrMHeCcKoe Co-
CTOsIHME BUONOrnYecKmnx 06bLEKTOB, Nona-
[atoLLmX B 30HY UX BO3AENCTBUA, & Takxe
Ha (YYHKLMOHMPOBaHWE 3NEKTPOHHBIX Npu-
60pOB, BbINOMHEHHbIX HA 623 MUKPOMPO-
LIECCOPHbIX MHTErpasbHbIX cxem [1].

HeanekTpuyeckoe BnusHWE NpUBOOUT
K OTYYXXAEHWIO TEPPUTOPUM, HEraTUBHBIM
M3MeHeHMAM NaHawadta, 3arpasHeHno
BOJ MacfioM, a TakXe BO3HWUKHOBEHUIO
wyma. NctoyHmkamu wyma Ha MC asns-
I0TCA Npexae BCero TpaHcopmartopsl
(MOCTOSIHHBIN LUYM) M BO3AYLUHbIE Bbl-
KntoyaTenu (MMNyNbCHBIN LWyM), & Takxe
BO34YLUHblE KOMNpeccopsl. [NocneaHue
06bI4HO MOHTUPYIOTCS B 3AaHUK, U LLIYM,
ABMAOLLMIACA CNeaCcTBMEM MX paboThbl, He-
0BpEMEHUTENEH L1 OKPYXEHMs, a aky-
CTUYECKMe IBNIEHMSA, CBA3AHHBIE C 3M1eK-
TPUYECKUM Pa3psiaoM, HECYLLECTBEHHBI [2].

LLlymoBbIMK xapakTepucTmkamu 06o-
pyAoOBaHWs, co3aatoLero NOCTOSHHbLIN
LUYM, SIBMSKOTCSH YPOBHWU 3BYKOBOW MOLLI-
HOCTM B OKTaBHbIX MOfI0Cax 4acToT CO
CpegHEreoMeTpUHECKNMUN 3HAYEHNAMU
31,5-8000 'y; cosaatoLLero HenoCTOSHHbIN
LUYM — SKBMBAJIEHTHbIA U MaKCMMasbHbIN
YPOBHM 3BYKOBOW MOLLHOCTY [3].

BosgeicTene wyma oT BO3QYLLUHbIX
BbIKSIKOYATESNEN HOCUT KPaTKOBPEMEHHDI
(BnuTenbHOCTLIO A0 1 C) MMNYNBCHBIN Xa-

pakTep. YpoBeHb LUyMa Ha paccTosHWUN
OKOJ10 4 M OT BO3yLUHbIX BbIKNOYaTenem
coctasnsieT 105...135 gBA npwu BbIKio-
YeHUM; Npy BKNIOYEHUM OH OKa3blBaeTcs
Ha HECKONbKO Aeunben MeHbLue [2].

HeratueHoe BnusiHWE LLyMa, BO3HUKA-
IOLLEro MPU KOMMYTaLMAX BO3OYLUHbIMU
BbIKNKOYATENAMM, YCTPAHAETCSA NyTEM 3a-
MEeHbI UX Ha MacnsiHble UV 3neras3oBble,
Y KOTOPbIX LUYMOBOM NOPOT 3HAYUTENBHO
HUXe, YeM Yy BO3ayLUHbIX. MNpuMeHeHne
Takux BblKno4aTenei No3sonseT UCKNIo-
YUTb UX U3 UCTOYHWUKOB LLIYMOBOrO BO3-
LeViCTBYS Ha NpUneraoLLyo TeppUTopuIO.

TpaHcdopmaTopbl ABAAKOTCA UCTOY-
HUKOM MOCTOSIHHOIO LLIYMa He TOSTbKO Me-
XaHWUYECKOro, HO M aspoanMHaMUYECKOro
NPOUCXOXAEHNS. A3poaNHAMUHECKUIA LLYM,
NPOV3BOAMMBIA CUNOBLIMU TPaHcopma-
TOpamu, co3naeTcs OyTbeBbIMW YCTPOM-
CTBaMM CUCTEMbI OXNXAEHWS U B psife
CIly4aeB MOXET ObITb 60/1€€ UHTEHCUBHBIM,
4YEM MEeXaHNYECKNN.

MexaHu4eckuin LWym B TpaHcopmMa-
TOpax BbI3bIBAETCA BMOPALMEN MNacTuH
3NEKTPOTEXHUYECKOW CTaNN cepaeyHmKa
TpaHcgopmaropa. Bubpauus yepes macno
W y37bl CONPOTUBIEHNA aKTUBHOW YacTu
nepegaeTcs Ha 6ak, a OT Hero — B OKpy-
XaloLLylo cpefly Ha HU3KWUX YacToTax.
IMpu akcnnyartaumm MacnsHoro 6aka TpaHc-
dhopmartopa B TEYEHWNE HECKOMBKUX N1ET
MEXaHWUYECKMIA LLIYM MOXET yCUnmBaTtbCs
3a CYeT JOMNOSHUTENbHOW BUOpaLmMK, Bbl-
3BaHHOW OcnabrieHneM ero KpenseHus.

YpoBEHb LLyMa 3aBUCUT HE CTOJIbKO
OT 3arpy3Ku1 1 HOMUHAJTBHOTO HANPSHKEHUS
TpaHcopmaTopa, CKOSbKO OT ero HoMK-
HanbHOWM MOLLIHOCTH 1 pa3mepoB. Tak, Ha-
npuMep, YpoBeHb LLYMa, 06YCMOBNEHHOMO
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pa6oTon TpaHcopmaropa MoLHOCTL0 10 MBA, OpMeHTUPOBOYHO
cocTaBnseT 65...75 abA, mowHocTbo 400 MBA — 100...108 gBA.
LLlymoBOe BO3OENCTBINE BEHTUNATOPOB, OXNAXAAIOLLMX TPAHC-
dopmatops! MoLHocTb0 10 MBA, oueHnBaeTes B 75...90 aBA,
oxnlaxparLmx TpaHcgopmaTopbl MoLHocTeio 400 MBA —
B 88...108 obA [2].

CKOppeKTMpOoBaHHbIe YPOBHW 3BYKOBOW MOLLHOCTMW (HOPMK-
pyeMble BENNYMHbI LLIYMOBOIN XapakTepuCcTUKK) TpaHcopma-
TOopa B 3aBMCUMOCTM OT TUMOBOW MOLLHOCTH, Kflacca Hanps-
XEHVS 1 BUAA CUCTEMbI OXNAXKAEHUS HE OOMKHbI NPEBbILLATb
3Ha4YeHWI, yKasaHHbIX B [3].

lMpoeKTHble pelueHus no 3awure
OT CTPYKTYpPHOro Luyma

BnusaHue wyma Ha 300poBbE YENOBEKA MOXET ObITh pas-
NNYHBIM: OT NPOCTOrO pasfpaXKeHus A0 Cepbe3HbIX NaTono-
MMYECKNX 3a60N1EBaHUI BCEX BHYTPEHHUX OPraHoB U CUCTEM.
Mpy onuTeNbLHOM BO3LAENCTBUM LUYMa Y YenoBeKa CHUXaeTcs
0CTpOTa 3pPEHUS U CNyxXa, KOHLEHTpaUMs BHUMaHWS, MOBbILLA-
eTca apTepuanbHoe AasneHuve. MNoBbILLEHHbIN LYM MOXET CTaTb
NPUYMHON 6ECCOHHULIBI, BbICTPOrO YTOMIEHWS, arPeCCUMBHOCTY,
MPVBECTUN K CEPbE3HOMY PACCTPONCTBY MCUXUKM.

CornacHo [4] ons 3awWwuTbl OT CTPYKTYPHOrO LUyMa, BO3HUKA-
foLLero npu pa6ote 3akpbITbix [1C, NoOMeLLEHW ¢ HOPMUPYEMbIMU
YPOBHAMMU LLUYMa NpW NPOEKTUPOBaHWUMN JOMKHbI COB6MI0AATHLCA
cnegyoLme ycnoBus:

— NOMeLLIEHNA BCTPOEHHbIX MNC He AOMKHbI MPUMbIKATh K 3a-
LUMLLIaEeMbIM OT LLyMa NMOMELLIEHMAM,;

— BCTpoeHHble MNC pomxHbl pacnonaraTbCcs B nogsanax
WNW Ha NEePBbIX 3TaXax 3aaHum;

— TpaHcdopmMaTopb! JOIMKHbI ObITb YCTAHOBNEHL! HA BUOPO-
N30MATOpbI.

BaxKHbIM MeponpusTUeM No OXpaHe OKpyXatoLLen cpefbl siB-
NAETCA CHUXEHME LyMa, reHepupyeMoro TpaHcdopmaropamm
OTKPbITbIX pacnpegenutenbHbix yeTponcTs NC, fo npuemnemoro
[N19 HaCeneHus YPOBHSA, YTO AOCTUrAeTCA YCTAHOBKOW 3BYKOU30-
NVPYIOLLMX YCTPOMCTB B BUAE LUYMO3aLLMUTHBIX 9KpaHoB (LLU33).

CsoricTBo L33 cHMXaTb LyM OCHOBAHO Ha CMOCOBHOCTU
oTpaxartb ¥ pacceuBaTb NagaroLue Ha HAX 3BYKOBbIE BOJTHbI.
HanbonbLimin apdeKT oT UCNonb30BaHWUsA 3KpaHoB JOCTUra-
eTca B 06/1aCTH BbICOKMX YacTOT, HaUMEHbLUUIA — B 06N1acTu
HU3KKX [5].

LLIB3 BLINOMHAIOTCA CMIOLIHBIMK 1 MOMELLATCA Mexay
TpaHcopMaToOpPOM M 3aLLMLLAEMON 30HOW (Hanpumep, Xuibim
pavioHoMm). B 3aBucmMocTu oT TpeboBaHUI 3KpaH MOXET ycTa-
HaBNMBaTLCS C OQHON, ABYX UMW TPEX CTOPOH.

OnbIT BHEAPEHNS MEPONPUATUIA MO CHUKEHUIO
wymoBoro sosgencteus MNC

Bonpockl BHeApeHUs MEPONPUSTUI MO CHUXKEHWIO YPOBHS LLYMa
pPaccMOTPUM Ha NMPUMEPE HEKOTOPbIX MPOEKTOB, pa3padoTaHHbIX
cneumnanuctamun PYT «BensHeproceTbnpoekT» 1 NpoLlefLmx
[ocynapCTBEHHY0 aKcnepTUay [6—8).

[ns nonHoro pacyeTa CaHNTapHO-3aLLMTHON 30HbI MOACTaHLMM
K aHanu3sy NpMHUMAtOTCA He MeHee 8 pacHeTHbIX TOYEK, pacrno-
naraembix Bokpyr NC Ha paBHOM paguanbHOM paccTosHAM (Ha-
YMHasA C CEBEPHOrO HanpaBseHus).

Tak, MC 110/10 kB «lOro-3anapHas» HaxoaUTCs Ha TEPPUTOPUM
MockoBckoro panoHa r. MuHcKa B KBapTase XMWI0M 3aCTPONKM
ynuy, EcennHa, Cno6oacko n KOCMOHaBTOB W SBMSIETCA MCTOY-
HUKOM BHYTpMKBapTanbHOro Lwyma. bnmxariuas MHoroataxHas

Hinon gom Ned8 no yn Cnoboackon
)
! p PacueTHan Touka Ned

Puc. 1. Cxema pacnionoxenus INC «tOro-3anagHas»
M0 OTHOLLEHUIO K G61InXaliLLes XXNITON 3acTpolike

xunas 3acTtporika (xunon gom Ne 48 no ynuue Cnobopckon) pac-
nonoxera B 45 m ot orpaxaeHus MC (puc. 1).

CornacHo npoekTHOMY 3afaHuio nepep paspaboTyvkamu
cTosNa 3afaya o yBen4eH o HOMUHabHON MOLLIHOCTY CUIOBbIX
TpaHcopmatopos ¢ 25 o 40 MBA, 41O Hen3bexHo NpuBeso
6bl K YBESIMYEHWIO LLYMOBOIO BO3OENCTBUS Ha MpUIIerarwLLyo
K MOACTaHLMK XWIyio 3acTPonKy. MNpeasaputensHo 6bia Npo-
M3BEAEeH pacHeT YpoBHS LyMa OT ABYX CUIOBbIX TpaHcopma-
TopoB 6€3 y4eTa 1 ¢ y4eTom ycTaHoBku LLIBI (cm. Tabnuy) [6].

CornacHo BbIMOSHEHHbIM pacyeTaM, npu yctaHoske Ha NC
[BYX CUII0BbIX TPaHC(OPMaTOPOB MOLLHOCTLIO Mo 40 MBA,
0Xuaaemblii ypoBeHb LyMa B pacqeTHoM To4ke Ne 4 npeBbicui
6bl AOMYCTUMBIN A1 XWNOW 3aCTPOMKM Ha YacToTtax 63, 125,
250, 500, 1000 1 2000 Iy. MNMo3ToMy NPOEKTOM PEKOHCTPYKLIUK
MNC «lOro-3anagHas» B Ka4ecTBe MEPOMNPUATUA MO CHUXKEHUNIO
YPOBHS LLyMa A0 AONyCTUMbIX MPeAesios 6bina npegycMoTpeHa
ycTaHoBka LLI33 Bo3ne cunoBoro TpaHcgopmatopa B HanpassieHum
XWIIOW 3aCTPOKKM (pe3ynbTaThl pacyeTa npeacTaBieHbl B Ta-
651Le). IKpaH KOHCTPYKTUBHO NpedcTaBnset cobon [-o06pasHyio
CTeHy pa3mepoM 15x6 M BbICOTO 7,35 M, BbINOMHEHHYIO U3 Xe-
Ne306eTOHHON NaHenu TonwmHom 120 MM, a TakxXe pe3oHupY-
IOLLEN KNaakn U3 KMpnmya Kepamm4eckoro TosLmHon 380 mMm.
Mocne yctaHoBky L33 oxumgaemblii ypoBeHb LyMa Ha Teppu-
Topuu, npuneratoLen K NC, He NPEBLICUT JONYCTUMbIE HOPMBbI.

Mopo6HbIM 06pa3om 6bI10 06eCneHeHO CHMKEHNE LLIYMOBOrO
BO3AEVCTBMSA Ha XUNYI0 3aCTPONKY ABYX CUIOBLIX TPAHC(opMa-
TOpOB MoLLHOCTLIO No 40 MBA kaxAbl npu pa3paboTke npo-
ekTa pekoHcTpykumm MNC «bapaHosnumn-tOxHas» B r. BapaHo-
BuuM [7]. And peleHns 3aga4m 6bin ycTaHoBeH MN-06pasHbii
LLYMO3aLUMTHBIN 3KpaH pasmepom 9x33x9 M BbIcOTON 7,35 M.

Heo6x0a1MM0 OTMETUTb, YTO KOHCTPYKUMA L33, BbINONHEH-
HOr0 M3 XXene306€TOHHbIX NaHesen 1 PE30HMPYIOLLIEN KUPMUYHOM
Knagku, XoTs v 061afaeT XOPOLLMMU 3BYKOMOrOLLaKLLIMMM CBOA-
CTBaMu, ogHako npw akcnnyataumm [NC co3aaet onpefeneHHbie
Heyno6cTBa Ans 06CnyXmBaH1s 060pyaoBaHUs, Tak KakK aBns-
€TCsl KanuTasbHbIM Hepa3bopHbIM CTpoeHMeM. B Takux cnyyasx
nyyLe NPUMEHSTb 3KPaHbI, BbINOMHAEMbIE 3 ObICTPOMOHTUPY-
eMbIX KOHCTpYyKumi (BMK). Ha nepvog peMoHTHbIX paboT Takue
LLIB3 mMoXHO pa3bupaTb, a nocne ux 3aBepLUeHnsl — BHOBb MOH-
TUPOBATb CUNamm 06CITYXMBAIOLLLErO NEPCOHANa ¢ MUHUMASTBHBLIM
NPVYMEHEHNEM CTPOUTENTBHON TEXHUKM.

Tak, npu pa3paboTke npoekTa pekoHCTpykumm MNC 110 kB
«MBavuesunyn», rge Takxe 6b110 HEOOXOAMMO CHU3UTL YPOBEHD
BO30EVICTBYA LLYMa Ha XMyt 3aCTPOWKY A0 HOPMATUBHBIX MOKa-
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Ta6nuua. PacyeT ypoBHs Wwyma oT oTKpbiTou NC B pacyeTHOM To4uke Ne 4 B npoekTe pekoHcTpyKuum MNC «lOro-3anagHas» B r. MuHcke

6e3 yyeTa U ¢ y4eTom yctaHosku L3I

Onpep.enﬂeMble BeJINYUHDbI

YpOBHM 3BYKOBOrO faBNieHus, AB, B OKTaBHbIX NoJjiocax
CO CpeaHereoMeTpuM4Yeckumm Yactoramu, Ny

31,5 63 125 250 500 1000 2000 | 4000 | 8000
YpOBHM 3BYKOBOIrO AasneHusa TpaHccopmartopa 40 MBA 107 101 94 90 88 79 70 61 60
CyMMapHbIli YPOBEHD LUYMa OT ABYX TPaHCHOPMaTopoB 110 104 97 93 91 82 73 64 63
[lonycTMBbI ypoBEHb 3BYKOBOIO AAaBNEHWS B MEPVOA C 7 [0
23 4 Ha nnowagkax oTAabixa Ha TeEpPPUTOPUN XWMbIX JOMOB B 78 62 52 44 39 35 32 30 28
KaXX[0W OKTaBHOW YacToTe C nonpaskon «-5 gb»
Tpebyemoe CHUXEHVE YPOBHSA 3BYKOBOIr0 AaBNEHUs 32 42 45 49 52 47 41 34 35
e e oo sy THTO | ana | 393 | ana | aaa | ams | s | a0z | e |
YpoBEHb 3BYKOBOr0 aBneHus B pac4eTHon To4uke Ne 4 70,7 64,7 57,7 53,6 51,5 42,2 32,8 22,9 20
MpeBbILLEHNE YPOBHS LLyMa B pacHeTHOM Touke Ne 4 - 2,7 5,7 9,6 12,5 7,2 0,8 - -
YpOBEHb CHUXXEHWNA 3BYKa LLUYMO3aLLUMHBIM 9KPaHOM 10,5 13,2 16,1 19 22,1 25,1 28,1 31,1 34,1
YpoBeHb 3BYKOBOr0 AaBneHns B pac4eTHon To4ke Ne 4 60,2 51,5 41,6 34,6 29,4 17,1 4,7 - -
MpeBbilLeHne ypoBHSA LWyMa B pac4eTHON To4ke Ne 4 - - - - - - - - -

3aTesiein, BO3Ne CUMOBbIX TPAHCKHOPMaTOPOB CO CTOPOHbI XWMOWA
3aCTpoONKKM 6bina npegycmoTpeHa yctaHoka L33 u3 obner-
YyeHHbIX BMK [1-06pa3Hoi hopmbl BbICOTON 6 M 1 pa3mepamm
15x9 M [8]. DkpaH (puc. 2) COCTOUT U3 CTOEK, yCTaHaBIMBAEMbIX
B CBEpIieHble KOT/I0BaHbl C MHTEPBANOM 3 M, LUYMO3aLUUTHbIX
yOaponpoYHbIX 3BYKOMOrNOLLAIOLLIMX HENPO3payHbIX NaHenew
C HanosiHeHneM 13 MuHepansHomn BaTbl Rockwool.

MpumeHenne Takux L33 NpMBOAUT K CHUXKEHMIO YPOBHS
3Byka Ha 28 gb [9].

Mpu HaxoxpaeHun MNC B NPOMBILLSIEHHBIX 30HAX U BO3Me aB-
Topopor L33 Takxe MOXET BbINOMHATL PYHKLMM Pr3nHecKoi
nperpagbl Ansa 3aLmTbl TPAaHCHOPMATOPOB OT PACNPOCTPaHEHNS
3arpsA3HAOLLMX KOMMOHEHTOB: BPedHbIX XUMUYECKMX BELLECTB,
B3BELLIEHHbIX YaCTWL, TAXENbIX METasos.

3aknioyeHue

TpaanuUMOHHO AN CHUXEHUS LLYMOBOMO BO3AENCTBUS TPaHC-
dhopMaTopOB, YCTAHOBNEHHBIX HA OTKPbITbIX MOACTAHLUMSAX, NPK-
MEHSIOTCA LLYMO3aLLMTHbIE 3KPaHbI, BbINOMHEHHbIE U3 KMpnuya
WK XXeNne306eTOHHbIX NANT. Mexay TeM OnbIT NPOEKTUPOBaHNS
CBUOETENLCTBYET, YTO B NEPCNEKTUBE /1 STUX Liefen Lieneco-
o6pasHee NPUMEHSATL LLYMO3ALLMUTHbIE 3KPaHbI, BLINOMHAEMbIE
13 ObICTPOMOHTUPYEMbIX KOHCTPYKUMIA. Takne 3KpaHbl UMerT
paa SKCnyaTaumMoHHbIX NMPEUMYLLECTB, B YAaCTHOCTH, UX KOH-
durypaumio MoxXHo 6bICTPO CKOPPEKTUPOBATHL NPY NPOEKTUPO-
BaHWW 1 MOHTaXe B 3aBUCUMOCTM OT HanpaBneHusi, B KOTOPOM
TpebyeTcs 06eCneynTb CHXEHME LLyMA.
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Puc. 2. BHeLHWi BUR y4acTKa 3KpaHa, UCroJsib3yemMoro Anis
CHMXeHus WwymoBoro Bo3gevicteus NC 110 kB «NBayeBnyn»

20 JHepreTnueckan Crparerna Ne5 (59) ceHTa6pb—okTA6pL 2017

Mpw npoekTrpoaHum NC HEO6XOAMMO NPOM3BOAUTL pacyeT
YPOBHSI LLYyMa OT CUNOBbIX TPAHCOPMATOPOB C NMPUMEHEHUEM
CMeumanu3MpoBaHHOro NPorpaMMHOro 06ecreyeHns, HTo gaeT
BO3MOXHOCTb Paccy1TaTh pa3Mepbl CAaHUTAPHO-3aLLUTHON 30HbI
mexay MC v xunow 3acTPONKoR, a Npyu HEBO3MOXHOCTMN CO6I0-
[eH1s HOpM AOMyCTUMOrO LyMa — pa3paboTatb MeponpuaTus
MO CHVXXEHMIO LLIYMOBOMO BO3LENCTBUS.

CuuTaem, 4TO pacyeT ypoBHS LLyMa U pa3paboTka Meponpu-
ATWIA NO €ro CHUXEHMIO ABNSAIOTCH BaXKHLIMU COCTaBNSIOLLIMMU
npoLecca NPOeKTMPOBaHWA CUNOBbLIX MOACTAHLMIA, pacnono-
XEHHbIX B rPAHMLIAX HACENEHHbIX MYHKTOB.
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OCOBEHHOCTU NPOEKTUPOBAHUSA
ACKY?O JJIEKTPOOHEPIrETU4YECKMUX

OBbLEKTOB

Oco6eHHocTU npoekTupoBaHua ACKYJ 06beKTOB 351eKTPO3Hepre-
TUKU 06YCINOBJIEHbI HANIMYMEM 3HAYUTEJNIbHOIO YUCHIa HOPMATUBHbIX
AOKYMEHTOB, perflaMeHTUPYIOLLMX 3TOT NPOLIeCC, a TaKkke Heo6Xxo-
AUMOCTbIO pa3paboTku nHcpopmaumoHHon Yactu ACKYJ, noctpo-
€HUsI CXeMbl U3MepUTeNbHbIX Lener u hopmMmupoBaHus 3afaHui Ha
usrotosnieHne wkadoB. B ctaTbe NnpuBOgUTCA KpaTkoe onucaHue
chakTOpPOB, KOTOPbIe HEO6XOAUMO YHMTbIBATh NPU NPOEKTUPOBAHUA
ACKY?3 Ha nogctaHuusx 35-750 kB Benopycckon aHeprocuctemMsl.

Yactb 1

K npoektuposanmio ACKY3 noacraHumn
(NC) npeobsaBnstoTCA 0COObLIE TPEGOBAHUS.
B yacTHOCTH, Npun pa3paboTke NpoekTa cu-
cteMbl aBToMatusaumm NC Heob6xooMmo
YYMTbIBaTb U ONPenensiTb TOYHOCTb U3Me-
PUTENLHOro KaHana, npegycmarpyeath 3a-
LLMTY OT HECAHKLMOHMPOBAHHOr O JOCTYNa,
NpUHMMaTb BO BHMMaHWe 3feKTpomar-
HWUTHYI0O 06CTaHOBKY Ha 3HEproobbekTe.
CnepyeT Takxe UMETb B BUAY, HTO NPOEK-
TpoeaHue ACKY3 NC pernameHTvpyeTcs
3Ha4UTESNbHBIM KOSIMYECTBOM TEXHUHECKMX
HOpMaTuBHbIX NpaBoBbix akToB (THIMA),
3a4acTyto COAepXKaLLmX NPOTUBOPEYMBbIE
ykasaHus [1-9]. Bce ato onpegenuno oco-
6eHHocTy npoekTmposaHns ACKY3 MC.

B cooTtBeTcTBUM C TpeboBaHMAMM [1-4]
npoekTbl ACKY3 NC pomkHbI 0xBaTtbiBaTh
yKa3aHHble HUXXE peLLeHus:

B 4acTv U3MEPEHUI:

— onpegeneHne HeobXxoaumMoro yncna
TOYEK y4eTa U MECT KOHTPOSIS NapameTpoB
kavecTBa anekTpoaHeprum (MKJI);

— onpegfeneHne Heo6XxoaMMoro Yucna
BTOPUYHbIX OBMOTOK;

— pacyeTbl TPaHCHOPMaTOPOB U KX BTO-
PY4HbIX 0BMOTOK NS Lienem yyeTa n KoH-
Tpons MNK3;

— pacyeTbl TOHYHOCTU U3MEPUTENBHOTO
kaHana (MK);

B 4aCTV OpranHn3aLmm BTOPUYHbIX Lernem
Y 371EKTPONUTaHUST:

— 3almTa n3mMepuTeNbHbIX LEnen oT He-
CaHKLMOHMPOBaHHOIo JOCTYNa;

— opraHv3auus n3mMepuTesbHbIX Liene;

— pe3epBuPOBaHME LENEN HaNPSXKEHUS;

— pe3epBMPOBaHME CHETHMKOB SMEKTPO-
3Heprum (CI);

— pesepBHOe nuTaHne o6opyaoBaHus
ACKY?3;

B MHGbOPpMAaLIMOHHOM HacTu:

— 3awmTa OT HECAHKLMOHNPOBAHHOIO
JocTyna;

— 3almTa OT BHELLUHUX BO3AENCTBUI;

— CErMEHT NOKasIbHOM BbIMUCIUTENBHOW
cetn ACKYQ;

3afjaHusi Ha U3roToBJIeHNE LUKaghoB
ACKY3:

— WKadhbl CO cpeacTBaMn N3MEPEHWIA;

— LWKadbl C TENEeKOMMYHUKALMOHHbIM
060pyLoBaHNEM;

onpeneneHne rpaHnLbl 6anaHcoBoOro
pasrpaHny4eHus1.

Peannzauus 3Tvx peLLeHnin no Kaxxaomy
U3 NPUBELEHHbIX MYHKTOB TAKXe MMeeT
CBOM OCOGEHHOCTM.

PelueHus B 4acTu namepeHumn
lNpu onpepeneHny HeO6X0AMMOro Y1cna

TOYeEK y4eTa criefyeT PyKoBOACTBOBATLCS

cnegyoLwmMmn Tpe6oBaHNAMM:

—COCTaB 1 MecTa yCTaHOBKM NprubopoB
pacHeTHOr0 M TEXHUHECKOT 0 yHeTa 3NeKTPO-
SHEpPrym N MOLLIHOCTU Ha SHEProoBbeKTax
[OMKHbI 06eCreHmBaTh Nony4eHme NnoHoro
6anaHca anekTpoaHeprmm (TKIM 339-2011,
n. 4.2.2.9);

— COCTaB TOYEK y4eTa 3MEeKTPOIHEPTUM
no MNMC pornxeH ob6ecneymsaTb KOHTPOIb
6anaHca 3MeKTPO3HEPIUM N MOLLIHOCTH
no o6beKTy B LienoMm, ansa PY kaxgoro Ho-
MWHAIbHOrO HaNPSHKEHNS U, Kak Npasuno,
L0191 KXW CUCTEMBI/CEKLMM LLIVH B OTAENb-
HocTun (CTI 33243.01.216-16, n. 18.1.3);

— 6anaHc 06bLeKTa Mo 3EeKTPOIHEPrUn
¥ (M) MOLLIHOCTW [OSKEH ONPedensTbes
KakK CyMMbl U3MEPEHHOM MO BHELUHUM
npucoeamHeHnsaM o6bekTa yyeTa, nocTty-
MUBLLIEY HA O6BEKT OT MHBIX OOLEKTOB U OT-
[aHHOM ApyruM 06bEKTaM 3N1EKTPO3HEPTUM

B.B. TOPOBOW,

3amMecTuTesNb HavanbHUKa
oTAena yyeTta v Ka4yecTBa
3NIeKTPO3Heprum —
3aBegytowmi rpynnon ACKYJ
PYI «BenaHeproceTbnpoeKT»

W (VUNK) MOLLIHOCTM Ha pacyeTHbIA U (1nm)
KOHTPOMbHbIV NEPUOA, BPEMEHM, a TaKxke
pasHOCTb 3TUX CYMM (casbao, HebanaHc)
(CTB 2096-2010, n. 3.3).

CocTaB TOYek y4yeTa He 3aBUCUT
OT (POPMbI COBCTBEHHOCTM N HA3HAYEHNS
yyeTa (pacyeTHbIA/KOHTPOIbHBIN). Takum
o6pasoM, CO AomKHbI ycTaHaBNMBaThLCA
Ha Bce oTxogsme ot INC nmHnmn, BBOALI
MUTaHUA Ha CEKLMM OT CUIIOBbIX TpaHC-
dhopmMaTopoB, CEKLUMOHHbIE U LLMHOCOE-
LOVHUTENbHbIE BbIKNOHYATENN U NPUEMHMKM
3NEeKTPO3HEPTM COBCTBEHHBIX HYyXA IMC.

BbiTekaroLas u3 aToro 0CO6eHHOCTb —
0693aTeNlbHOE HanM4Ke y4eTa Ha CTOPOHe
BbICOKOIO HanpsiXeHWsi CUNOBOro TPaHc-
dhopmartopa. CooteetcTBytowmii CO (PIK1)
yKasaH Ha pucyHke. CueTunk PIK2 npu aTom
BbIMOJSIHAET ABONHYIO POSib: ABNAETCA NPO-
BepoyHbiM Ans PIK1 u yyactByeT B 6a-
naHcHown rpynne no cekuun K1K.

YunTbiBasi ckasaHHoe Bbile, ans CO,
yCTaHaBIMBAEMbIX HA BbICOKOWM 1 HU3KON
CTOPOHE CUINOBOr0 TpaHcopmaTopa, pexo-
MeHIyeTcs Bbl6MpaTb OAVHAKOBbIA 1 Mak-
CUManbHO BO3MOXHbIN KNAcC TOYHOCTHU,
Tak Xe Kak 1 ans TpaHchopMaTopoB Toka
(TT) n TpaHchopMaToOpPOB HaNPSXEHUS
(TH). Takoe pelueHne obrner4aeTt u no-
BbILLIAET TOYHOCTb COCTaBMeHVs 6anaHca
motuHoctm MNC.
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Touku yyeta n koHTpons K3

B cootBetcTBUM C Nn. 4.2.2.3 [5] TOUKM
y4yeTa COOCTBEHHbIX U XO3NCTBEHHbIX
HyXp Bcex 1C ABnsaTCa Toukamm pac-
YeTHOro (KoMMepyeckoro) yyeta. Cnepfo-
BaTesbHO, AOIKHA CyLLIECTBOBATH BO3MOX-
HOCTb ONNoM6KMpoBaH1a AaHHbIX C 1 nx
M3MepUTENbHbIX Lienen, a KNnaccbl TOHHOCTH
C3 n TT He pomxkHbl 6bITb XyXe 0,5S.

Bbi6op nyHKTOB
KoHTpons MNK3J

Ewe onHo ocobeHHOCTbIO ABNSeTCA
yctaHoBka CO Ha NpuUcoeanHEHUSAX CEKLM-
OHHOro BbIKntoyartens (CB). B pemoHTHOM/
aBapvnHOM pexume npucoeanHerne CB
SIBNAETCS, NO CyTW, BBOAOM B CEKLMIO U y4a-
CTBYeT B (popMUpoBaHmM ee 6anaHca MoLL-
HocTu. CooTBeTCTBEHHO, ecnn MNC MoxeT
[LIONTOBPEMEHHO paboTaTh ¢ 3aMKHyThIM CB,
Y4ET Ha MeCTe ero nNpMCcoeanHeHNs Heob-
xoauM. 3aTpartbl Npy 3TOM COOTBETCTBYIOT
ctonmocT CO 1 BTOPUYHOM 06MOTKM TT,
TO €CTb HE3HAYMTENBHBI.

Mpu onpepeneHnun Mect KOHTpons
MNKQ3 cnepyet pykoBoAcTBOBaTHLCH Tpe-
6oBaHuaMKn [NpaBun anekTpocHab-
xenua [9], CTIM 09110.35.126-09 [2]
n CTIM 33243.01.216-16 [3]:

10.55] [0.55]] [0.55]

® 3HeprocHabXxaroLas opraHmsauus obs-
3aHa obecneymBatb nogady aboHEHTY
3NEKTPUYECKOM 3HEPTN MO Ka4ECTBY,
COOTBETCTBYHOLLIEMY YCMOBMAM JOroBOpa
3reKTpocHabXeHwus, Mpasunam anekTpo-
CHabXeHuWs 1 MHbIM akTaMm. B cnyyae 3a-
KJTIO4EHUS JOrOBOPA 3NIEKTPOCHAGXKEHUS
Yyepes TPaH3UTHbIE ANEKTPUHECKME CETH
Ka4ecTBO 0becne4vBaeTcs B TOM Y1CHe
TpeTben cTopoHol (Mpaeuna anekTpo-
CHabxeHusi, n. 94);

® SHeprocHabatoLas opraHusaums obs-
3aHa noaaepXXmBaTh nokasaresnm Kade-
CTBa 9NEKTPUHECKOW SHEPrN, COOTBET-
CTBYIOLLME TPEOOBAHNAM TEXHUHECKUX
HOPMaTMBHbIX NPaBOBbLIX aKTOB. 3Ha-
YeHUs1 3TUX nokasaTenen, cnocobbl n
YCMOBUS MX KOHTPOMS onpeensTcs
[IOrOBOPOM 3M1EKTPOCHAGXKEHNS N TEX-
HWUYECKUMM HOPMATVBHBIMMW MPABOBbLIMI
akTamu ([paBuna aneKTpocHa6XeHus,
n. 98);

® [PV CHKEHWW NOKa3aTenen KayecTea
3NEKTPUHECKOW IHEpPrm Bpemsi paboTbl
C NOHMXXEHHbIM Ka4eCTBOM 3/1eKTpun4ye-
CKOW 3HEPruv onpeaenseTcs no pesysb-
Taram namepenni (Mpaeuna anexkTpo-
cHabxeHus, n. 99);
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® pacHeTHbIN yYeT, a TakXe KOHTPOmb

KayecTBa 3NeKTPUYECKON SHepriv npo-

M3BOJATCA, KaK MpaBwusio, B TOYKE Npu-

coeguHenus (MpaBuna anekTpocHab-

xeHus, n. 140);
® YCTPOWCTBA KOHTPOSIA Nokasaresen Ka-

YecTBa anekTpuyeckoit aHeprm (YKIMK3I)

JOJDKHbI YCTaHaBMMBATLCA Ha KaXayto

CceKumIo LKMH 06bekToB 110 KB 1 BbilLe

(CTM 09110.35.126-09, n.8.16.4.1);
® MYHKTbI HENPEpbIBHOIO KOHTpons MNK3

CrieflyeT OpraHM30BbIBaTh:

— Ha LUMHAX, K KOTOPbIM NPUCOeANHEHI
MEXroCyAapCTBEHHbIE, MEXCUCTEMHbIE
J13, n(unun) cesasbiBaOLMX C APYTUMM
cyobekTamu;

— Ha LWKWHaX, ecnv MoJKItoYeHHbIe
K HUM MOHWXatoLwme TpaHcdopmaTopbl
HaxopgsATcs Ha 6anaHce apyroro cybbekTa
(CTN 33243.01.216-16, n. 18.5.2).

M3 ykazaHHOro BbilLe crefyer:

—ycraHoeka YKIKS Ha wmnHax 6/10 kB
HeobXxoaMMa, Tak Kak LUMHbI ABMIAKOTCS TOY-
Kamu 06LLEro NOAKIIOYEHS;

— TokoBble Bxoabl YKIMK3 ueneco-
06pas3Ho NoaKIYaTh K IMHENHBLIM Mpu-
COeMHEHVAM, rae Hanboree BepOATHbI
NCKaXXEHWS, UMW K BBOAHBIM (B CEKLMIO)
NpUCOEANHEHUAM (CM. PUCYHOK) npw OT-
CYTCTBUM [OCTOBEPHbIX CBEAEHWIA O MO-
TPebUTENSAX C UCKaXKAIOLLMMMN 3NEKTPO-
NpUEMHMKaMK;

—ycTaHoBka YKIKS Ha wuHax 110 kB,
kak atoro Tpebyert [1], uenecoobpasHa
B OFPaHW4eHHOM KOMNMYECTBE Cly4aes.

Mpw BbIGOPE NyHKTOB ycTaHOBKN YKITKD
crnepyet NpUHUMAaTh BO BHUMaHWE UX OTHO-
CUTENBHO BbICOKYIO CTOMMOCTb. CooTBeT-
CTBEHHO, BMECTO YCTAaHOBKW Ha MPO6eMHble
MPMCOEANHEHNS MHANBUAYaIbHBIX YCTPOWCTB
KOHTPOSISi 3KOHOMUYECKM 6ornee Leneco-
06pa3HO BbINOMHATE MOHUTOPUHI Takux
NPUCOEAVHEHUI C MOMOLLIBIO OOHOrO (Mnn
Heckorbkux) nepeHocHbIx YKIMKS npwu yc-
NOBMWN HaNM4mMs MOCTOSIHHOTO YCTPOMCTBA
KOHTPOSIS HA COOTBETCTBYIOLLIEN CEKLMN.

MopkntoyeHne TokoBbix Bxoaos YKIMNKI
K BBOZY B CEKLMIO (CM. pUCYHOK) 06ecrnequn-
BAET JIOKaNM3aLUmio MCTOYHNKA NCKaXKEHUI,
KOTOpPbIM SIBASIETCA 3HEprocHabxaroLas
opraHuaaums nnm aboHeHT.

IMockonbKy OTNYCK 3MEKTPO3HEPr M HECO-
OTBETCTBYIOLLIEr0 KAYECTBA MOXET NPUBECTU
K Xano6am u cynebHbIM Uckam, Leneco-
06pasHo BbIGUPaTh CTaLMOHapHbIe U nepe-
HocHble YKITKO knacca «A» [11], a B Yactu
N3MepeHNs rapMoHKK — Knacca «1» [12].
XapakTepucTvkun JaHHbIX NPMOOPOB U re-
Hep1pyeMble MW OTHETbI MPEROCTaBAOT
ncyepnbIBatoLLyo MHGOPMaLWIo AN1s pas-
6vpaTensCTB.



Bbi6op BTOpUYHbIX 06MOTOK B TT,
Kak MpaBusI0, He BbI3bIBAET 3ATPYAHEHWA —
Heo6x0OMMO BbIAENATL OTAENBbHYK 06-
MOTKY Ans y4eTa. TokoBble Bxogbl YKIKS,
Kak NnokasaHo Ha pUcyHKe, NoaKoYarTcs
K 06MOTKe Ans M3MepeHnin (COBMECTHO
C U3MepUTENbHLIMK Npubopamu).

Heckonbko cnoxHee cuTyauus ¢ 06-
moTkamu TH. CornacHo n. 11.2.11 [3]
Ha cTopoHe 110 kB u Bbilwe TpebyeTcs
oTaenbHas 06MOTKa Ans ydeTa U KOH-
Tpons MK3. B 10 xe Bpemsa SHeprocobIT
MOXET NOTPeboBaTh OTAENbHYI 06MOTKY
[ns pacyeTHoro y4eTta. COOTBETCTBEHHO,
BO3MOXHOCTb TaKOM CUTYaLMM HEO6XOAUMO
y4MTbIBaTb MPY BbIGOPE YMCa U napame-
TPOB BTOPWYHbIX OOMOTOK.

Ha HM3KOM CTOPOHE CUMOBOMO TPaHC-
dhopmaTtopa pekoMeHayeTcs BblAENnUTb
oTaenbHy0 06MoTKy TH ans uenen yveta
1 koHTpons MK3.

Kpowme Toro, cnegyeT yunTbiBath Tpe60-
BaHus n. 18.3.3 [3] o paspeneHun uenew
HanpsHKeHWs W1, COOTBETCTBEHHO, 3ALLUTHBIX
aBTOMAatoB AnAa y4yeTa u KoHTpons MNK3,
npv 3TOM Heo6xoaMMO BeiIGUpaTb aBToMaT
Ons y4eTa ¢ BO3MOXHOCTbIO OnjioMo6u-
poBaHus.

O606Lasn ckasaHHOe BbllLe B YacTu
TH, MOXHO pekomMeHOoBaTb BbIOeNaTb
OTAENbHYIO O6MOTKY ANA Lenewn yveta
n kKoHTponsa NMK3 B TH Bcex ypoBHel
HOMUHASIBHOrO HanpsbxeHus. HecmoTps
Ha TO 4TO Takoe peLleHue yBenuymMBaeT
cTtommocTb TH, oHO o6ecneynBaeT ynob-
CTBO 3KCMyaTaumm u 3a CHET M36bITOY-

QNEKTPOOHEPIrETUKA

Ta6nuua. NepeyeHb OCHOBHbIX Tpe6oBaHui THIMA B 4acTu pac4yeToB, KOTOpble
Heo6XoAUMO y4YUTbIBaTb Npu NpoekTupoBaHun ACKYd

THMA

CopepxaHue Tpe6oBaHus

TKI1 339-2011

Mpn MakcMmarnbHoOM Harpy3ke NPUCOeANHEHNs BTOPUYHBIN TOK (12)
OOMKeH cocTaBnsTe He meHee 40 %, a Npyu MUHUMAIbHONM — HEe MeHee
5 % OT HoMUHanbHoro Toka C3 (|

C3)

HOM

FOCT 7746-2001
025-S, <S

2HOM 2HOM

TT HaxoAWTCs B KNacce TOYHOCTM B CIly4ae, eCni HOMUHasbHas BTO-
pvyHas Harpyska (S2HOM) HaxoguTcsa B AnanasoHe:
<1,0-S

2HOM

FOCT 1983-2001 HOW Harpysku (S

0,25-8

ZHOM)

2Hom 2HoM

TH HaxoguTcsa B Knacce TO4HOCTU B Cliy4ae, eC/in MOLLHOCTb BTOPUY-
HaxoauTcs B anana3oHe:
<§, <1,0-S

2HOoM

TKI1 339-2011

MoTepu HanpsixeHns B uenn TH — C3 ana pac4eTHOro (KoMmepyecko-
ro) yyera He [OMmKHbI npeBbiwath 0,2 % HOMUHANBHOrO BTOPUYHOMO
HanpskeHus TH, ons KOHTPONbHOro (TexHuyeckoro) yyeta — 0,25 %

TKI 355-2011

[0mXHbI 6bITb BbIMOMHEHb! pacyeTbl CyMmMapHoi norpetuHoct UK

HOCTU KonM4ecTBa 06MOTOK — OOMOSHU-
TeNlbHY0 yCTOW-IVIBOCTb CUCTEMbI.

Ob6ecneyeHne TOYHOCTU
U3MepeHun

Mpu pa3paboTke MPOEKTOB PEKOH-
cTpykummn ACKY3 gocTaToyHo yacTo npu-
XOOMTCA 3HAKOMUTLCS C NPOEKTaMu aBs-
TOMaTN3MPOBAHHBIX CUCTEM CTOPOHHMX
opranusaumii. OnbIT Nokasan, 4To B noga-
BISIOLLIEM OOMbLUMHCTBE CIly4aeB CTOPOHHME
opraH13aumu He MPMBOANN PE3YNbTaTOB
pacyeToB, npeanucarHbix THIA.

O6a3biBatome Hopmbl THIA B YacTu
pacyeToB CBefieHbl B HUXecneayoLLen
Tabnuue.

Mockonbky ACKY3 siBnsieTcst uaMepu-
TENbHOW CUCTEMOMN, onpefeneHne Touy-
HOCTM M3MEPEHWNIA ABNSAETCA BaXHENLLEN

e e e
e
=
e e

-
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3apadent. YuutbiBas, YTo pesynbraTbl npe-
BpaLLatoTca B (OMHAHCOBbIE MOTOKM (M
noTtepu), 3afaqn TOYHOCTU U JOCTOBEp-
HOCTM ABNAIOTCA KIIOYEBbLIMU.
Hanbonblunin Bknaa B obecnevyeHne
TOYHOCTM y4eTa BHOCUT cobmtofeHne Tpe-
6oBaHus 1 (cm. Tabnuuy). Mo cytn, Tpeby-
eTcsl 06eCcneynTb MakCMasnbHOe COOTBET-
CTBWE HOMMHAIBHOrO TOKa T T 1 peansHoro
TOKa npucoegnHerus. C y4eTom cpoka
cnyx6bl TT (He meHee 25-30 neT) a7a 3a-
fadva TpygHOBbINOMHUMA. TeM He MeHee
[AManasoH 3Ha4YeHWNn TOKOB B npucoeaun-
HEHWSAX, NPY KOTOPLIX MOXHO 06ecneynTb
Tpebyemyto TOHYHOCTb y4eTa, MOXHO pac-
LUMPUTL 3a cYeT npuMeHeHns TT ¢ BO3-
MOXHOCTbIO NEPEKITOHEHNSA N0 BTOPUYHON
CTOpoHe (¢ oTnavikon). OTnavka no3eo-
nseT B 2 1 6onee pasa yBenu4uTb au-
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ana3oH NepBUYHbLIX TOKOB MPUCOEANHEHUS
6e3 notepu To4HOCTU. CTOMMOCTb TaKoro
TT vnn He yBEIMYNBAETCA, UNW YBESTNYHK-
BaeTCs Ha eAUHULbI MPOLIEHTOB.

B npoektax ACKYQ3, BbINOMHEHHbIX
PVYT «benaHeproceTbnpoekT», B 0653a-
TEeNbHOM nopsaake NnpmBoaATCA Anana3oHbl
TOKOB, A1 KOTOpbIX CO6noaaeTcsa Tpe-
60BaHue 1. imes pesynbraTtbl 3aMepoB
TOKOB N5 NPUCOEANHEHUIA N MPOEKTHbIE
pacyeTbl, 06CNY>XMBaKOLLUA NepcoHan
MOXET JIerko KOHTPONMpoBaThb Cobto-
JeHve fJaHHoro Tpe6oBaHus.

Mpw cobnogeHnn TpebosaHui 2 n 3
(cm. Tabnuuy) obecneynsaeTca paboTa
TT n TH B cooTBeTCTBYIOLLEM Knacce
TOYHOCTW. BaxkHo MoHMMaTb, 4TO ecnu
Mbl YCTaHOBUM T T, CKaXXeM, CO BTOPUYHOW
06MOTKOM AN14 Lenen y4eTta Knacca To4-
HocTh 0,25, a BToprYHas Harpy3ka 06MOTKM
6yneT MeHbLLe Tpebyemown, To paboTta
B Knacce He rapaHtupyetcs. CooTBeT-
CTBEHHO, Ha 3Tarne NPOEKTUPOBAHMS BaXHO
nyTem pacyeToB JoKasaTtb, 4TO paboTa
TT n TH B TpebyemMoM Knacce TO4HOCTU
obecneyeHa.

WHCTpyMeHTamu peLLeHns aTov 3agaqm
ABNAOTCA NOAGOP MOLLHOCTY 0OMOTKM, Ha-
rPY3KM 1 CEHEHUSt UBMEPUTESbHBIX LiEMeN.
Ecnn nobutbca cooTBeTCTBUS TpeboBa-
HUSIM He yLanocb, MOXET BO3HUKHYTb He-
06X0MMOCTb B YCTAHOBKE BO BTOPUYHbIX
Lensax Jorpy3o4HbIX (Mnun 6annacTHbIX)
pe3ncTopos.

CnepyeT ynoMsiHyTb, 4TO NOJO6HbIE
Tpe60OBAHNSA NMPUMEHVMbI K BTOPUYHBIM
obmoTkam ans uenevi P3A n namepenui.
TpeboBaHuWs No AManasoHy BTOPUYHON Ha-
rpy3ku ans P3A cyLLeCTBEHHO OTIMHaroTCs
OT NpVBEeEHHbIX B Tabnuue, a ansa name-
PEHUIA — NPaKTNYECKN COOTBETCTBYIOT UM.

HeobxoaumMocTb pacHeTta notepb Hanps-
xeHus B uenn TH — CO (TpebosaHue 4),
0COGEHHO ANsi MPUCOEANHEHUIA C BbICO-
KUMMU HOMWMHANbHBIMW Hanps>KeHNsIMM
1 ONs NPUCOEANHEHNIA pacHeTHOro yyeTa,
o4eBuaHa. Ho ero BbINONHEHWE BPY4HYHO
NPakTU4ecKn HEBO3MOXHO. B gaHHOM
cny4ae, Kak v BO MHOMMX APYIUX, «HUCXO-
JOALWKMA» pacHeT He 6ydeT COOTBETCTBOBATbL
«BOCXO[ALLEMY>», MO3TOMY HEOOBXOQNMO
NPUMEHEHME PEKYPCUBHBIX MeToLOB. Co-
OTBETCTBYIOLLEE NporpammHoe obecne-
YyeHve pa3paboTaHo cunamm COTPYLHNKOB
PVYT «BenaHeproceTbnpoeKkT».

Pacuet cymmapHon norpetuHoctv MK
(TpeboBaHue 5) sBNsSETCA KynbMUHaUmen
BCex npenplayLmx. OH no3sonseT onpe-
OenuTb MakcMarnbHYyH NOrpeLLIHOCTb U3-
mepuTensbHoro kaHana (MK) B uenom. 3tot
nokasartenb NO3BONIAET CyOAUTb O COOTBET-

CTBWM UMW HECOOTBETCTBMM HebanaHca
LOMYyCTUMOMY Mpegeny.

KoppeKTHOCTb pacyeTa norpeLLHocTy
MK 3aBMCUT OT NPUHATBIX MPOEKTUPOBLLM-
Kamu COCTaBMSIOLLVX 1 OT TOr0, KaKoe BMu-
SIHWE OHM OKa3blBaKOT HA U3MEPUTESTbHbIE
cpegcTaa. [NpaBunbHOCTL onpegenexHns
yKa3aHHbIX COCTaBNSAOLLYMX ABASETCH KIto-
YeBbIM MOMEHTOM pacyeTa, Npu 3TOM
BaXKHO MCMOMb30BaTh COCTaBnALOLLME,
KOTOpble MMEIOTCS Ha 3HeproobbekTax.

Cnucok nuteparypsl

1. TunoBble TpeboBaHWs K MPOEKTaM peru-
oHasbHbIX ACKY3 n ACKY3 notpebu-
Tenevi: CTI 09110.35.122-08. — Bey.
01.01.2009. — MuHck: [T1O «bensHepro»:
PYI1 «BEJITOU», 2009. — 34 c.

2. TexHu4eckue TpeboBaHUsI K MPOeKTU-
poBaHwuto pernoHansHbix ACKY3: CTI1
09110.35.126-09. — Beeg. 01.11.2009. —
MuHck: I'T10 «bensnepro»: PYIT «HUW
cpefcTs aBTomarusaymm», 2009. — 64 c.

3. [logctaHymn aneKTpu4eckme Harps-
XxeHnem 35 KB n Bbiwe. Hopmbl Tex-
Hosornyeckoro npoexktuposarus: CTI1
33243.01.216-16. — Beeg. 15.92.2016. -
MuHck: IT10 «bensHepro»: PYT1 «ben-
BHeproceTbrpoeKkT», 2016.

4. ABTOMAaTU3NPOBAHHbLIE CUCTEMbI KOH-
TPOJIA M yHeTa S/IEKTPUHECKOM SHEPrim.
O6wme TexHn4eckune TpebosaHus: CTb
2096-2010. - Bseg. 01.01.2011. — MuHck:
loccraHpapt Pecny6nvkn benapycs:
PYI1 «HUW cpepcTs aBTomaTusaymm»,
2010.

5. OneKkTpoycTaHOBKM Ha HarnpsixeHue
[0 750 KB. JlnHum anekTpornepega4s Bo3-
AYLUHbIEe 1 TOKOIMPOBOAbI, yCTPOVICTBA pac-
npenennTesbHbIe U TpaHCGhOpMaTopHbIe
rnogcTaHuynu, yCTaHOBKM IIEKTPOCUIIOBbIE
U aKKYMYJISITOPHbIE, 371eKTPOYCTaHOBKU
XWIbIX ¥ 06LLYeCTBEeHHbIX 3aaHui. pa-
BUIa yCTPOKCTBA M 3aLYNTHbIE Mepb]
3/1eKTPO6Ee30racHOCTU. YHeT aeKTpo-
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10.

11.

12.

i bimem AE

aHeprun. Hopmbi npuemo-caToHHbIX
unenbiTanmi: TKI 339-2011. — Been.
01.12.2011. — MuHck: MuHncTepcTBo
SHepreTukun Pecriy6rinkn benapyce:
PYI1 «BEJITOU», 2011. — 601 c.

Cuctema obecrieqeHns eauHcTBa U3-
mepeHui Pecriybnvnkn Benapyce. lo-
PSLOK METPOJIOrMHYECKOro o6ecneYeHunst
aBTOMAaTU3NPOBaHHbIX CUCTEM KOHTPONA
U yqeTa anekTpudeckos aHeprim: TKIT
355-2011.—-BBeg. 01.04.2012. — MuHck:
MuHncTepcTBo aHepreTvkm Pecry6nvku
Benapycs: PYIM «BEJITOU»,2011.—15¢.

TpaHcgopmaTopsl Toka. ObLyme TeEXHU-
yeckue ycnosus: FOCT 7746-2001. —
Beeg. 01.03.2003. — MuHck: [occTaH-
npapt Pecrny6nvku benapycs. — 32 c.

TpaHcehopmaTtopsi HanpsikeHus. ObLyme
TexHu4eckue ycnosusi: FOCT 1983-
2001. — Bseg. 01.03.2003. — MuHck:
loccraHpapt Pecny6nvkn benapyce. —
48 c.

lNpaBuna 371eKTpocHabXxeHus. YT-
BepXXAeHbl noctaHossieHnem CoBeta
MuHnctpos Pecrniy6nnkun benapyce
o1 17.10.2011 Ne 1394 (B pegaxumm ro-
craHoBneHnsi Coseta Munnctpos Pec-
ny6nmku benapyce ot 23.10.2015 Ne 895).

MeTogunyeckune ykasaHusi no 3aiyute
BTOPUYHBIX Lerevi 371eKTPUHECKMX
CTaHUWi 1 MNOACTaHUMI HanpsKeHnem
35-750 KB oT a51eKTpoMarHUTHbIX
BJIMSIHUUA U FPO30BbIX BO3[ENCTBUI:
CTIl 09110.47.104-08. — Bsegj.
17.09.2010. — MuHck: ITIO «benaHepro»:
bendCIrl, 2010. — 64 c.

OnekTpuyeckasn sHeprus. CoBmecTu-
MOCTb TEXHUHYECKUX CPELCTB 3/IeKTPO-
marHuTHasi. Metogbl uamepeHuvi rno-
Kasartesiesi Ka4ecTBa 3/1eKTPUYECKOM
aHeprim: FTOCT 30804.4.30-2013. — Beegs.
01.02.2016. — locctaHgapT Pecry6nvku
Benapycs, 2015.

CoBMECTUMOCTb TEXHUYECKMX CPEACTB
anekTpomarHuTHas. ObLLee pyKoBOACTBO
110 CpeACcTBaM UMEPEHNI 1 UBMEPEHNAM
rapMOHVK 1 UHTEPrapMOHUK /151 CUCTEM
S/1IEKTPOCHAGXKEHS 1 MOBKITFOHEMbIX K HUM
TexHn4ecknx cpegets: FOCT 30804.4.7-
2013. — Beeg. 01.02.2016. — MuHck: l'oc-
craHgapt Pecrny6nvku benapyce.



OLIEHKA 3JIEKTPOCTATMYECKOIO

NMOTEHLIUAJIA KAK PAKTOP

NMOBLIWEHUA HAQBEXKHOCTU PABOTDI
OHEPFETU4YECKUX OBBbEKTOB

Be3aBapuiiHas pa6oTa COBPEMEHHOro 060pyAOBaHUS NIEKTPUYECKUX
CTaHUUA U NOACTaHUUA Hepa3pbIBHO CBfi3aHa C pelueHuMem npobnem
3NIEKTPOMarHUTHON COBMECTMMOCTU TEXHUYECKUX CPEACTB U NPeBeH-
TMBHLIMU MepaMM MO BbISIBJIEHUIO U YCTPaHEHUIO BO3AEUCTBUN, yXya-
LaroLmx ux paéoty. Hecmotps Ha Bce npenmyLLecTBa NPUMEHAEMbIX
CerogHs B 3NeKTpoaHepreTuke MukponpoueccopHbix ACY TI, ux akc-
nnyaTauuoHHble noKa3aTesiu UMEeloT BbICOKYIO CTeNneHb 3aBUCUMOCTU
OT pa3/IM4HbIX HeGNaronpusaTHbIX (PaKTOPOB OKPYXKAIOLENA INEKTPO-
MarHUTHOM 06CcTaHOBKU. OQHMM U3 TaKuX (paKTOPOB ABNAETCS pa3psag

CTaTU4eCKoro aJjieKTpu4yecTBa.

MexaHu3m anekTpusauum

OnekTpocTaTnyeckme 3apsagbl obpasy-
FOTCS HA MOBEPXHOCTU Pa3HOPOAHbIX TPY-
LLMXCS MEXTY COBOM CUHTETUYECKUX MaTe-
pvasnos, NoMynPOBOAHUKOB, HE3a3EMITEHHBIX
MEeTanIMYECKUX y3108. BO3MOXHO BO3HMK-
HOBEHWe Takux 3apsagdoB W Ha conpukaca-
IOLLIMXCA OAMHAKOBBIX AMINEKTPUHECKUX
maTepuanax 3a CHeT pas3HOCTW X TeMMe-
patyp, a Takxe Mpu Hanu4nm 3arpssHeHnin
1 BNarv Ha ux noBepxHoOCTU.

OnekTpusaumsa BO MHOroM 3aBuUCUT
OT MpMpoabl HocuTenen 3apsaga. Mcxops
N3 XMMUYECKNX U (DN3UNYECKMX CBONCTB
MaTepvanos BblOeNsoT NPOBOANMOCTb
3NEKTPOHHYIO (XapaKkTepHa 41 MeTasnsos),
WNOHHYIO (ON15 CTeKna, XXUOKOCTEeN, CMon,
KPUCTaNNMYECKNX BELLECTB) M MOJIMOHHYO
(@nsa amynbCwii 1 cycneHawid). B peanbHbIx
YCNOBUSIX NOZ BIIMAHNMEM Takunx (haKTOpOB,
KaK 3arpsisHeHve u Bnara, B npowecce
3MEeKTpU3aummn MoryT npucyTcTBOBaTb
BCE TpW BMAA NPOBOAUMOCTU. BO3HUK-
HOBEHWIO 3MEKTPOCTaTUHECKNX 3apsiaoB
B HambonbLLER CTENEHN CNOCOOCTBYIOT
MCMNOMb30BaHNE CUHTETUHECKUX MOKPbITU
1 HA3Kas OTHOCUTESIbHAs BNaXXHOCTb BO3-
Jyxa B MOMELLEHWM.

YNpOLLEHHO MEXaHN3M 3MeKTpu3aummn
mMaTepuasnos MOXHO ONMCaTb CReayoLLMM
06pa3oM. KoHTaKT AByx TBepAbIX Ten co-
NpOBOXJAETCH BO3HNKHOBEHWEM Ha rpa-
HULEe MX COMPUKOCHOBEHWUS ABOMHOIO SMeK-
Tpr4eckoro cnos [1], npy aTom camu Tena
OCTaloTCA ANEeKTPU4HeCKn HeVITpaﬂbeIMM.
B npouiecce TpeHns NpoMcxXoauT UX Harpes,
N3MEHSIIOLLMIA SHEPreTUHeCKoe COCTOsIHMNE
conpukacatoLmxcsa nosepxHocTen. Mocne

MExXaHN4eCKoro pasfeneHuns Kaxaoe Teno
MpVoBpeTaET paBHbIE MO BEINHMHE AMEKTPU-
Yeckue 3apsabl MPOTUBOTONOXHOrO 3HaKa.
B pesyntate BbipaBHVBaHWA 3apsaaa Mexay
3TMMU Teniamm BO3HUKaET anekTpocTaTu-
Yyeckuin paspagd. MNpu aTom Ha peuenTop
3J1IeKTPOCTaTUHECKOro paspsana BHadase
BO3[ENCTBYET 3MEKTPUHECKoe rore, cos-
JasaemMoe MpuenmKaroLLmMMes 3apsaoM,
1 3aTem, nocse npo6os BO3AYLLHOMO Mpo-
MEXYTKa, BO3HUKAET NepexXOfHOM TOK.

AKTyaﬂbHOCTbOHEHKM
ANieKTpocTatn4yeckoro
noteHuunana

HanpsxeHHOCTb 3NeKTpMYecKoro nons
B Ka)X[OW TOYKe NpOCTpaHCcTBa umeet
onpefeneHHoe 3Ha4veHne, KoTopoe 3a-
BMCUT OT XapakTepa pacnpegeneHuns 3a-
psga no NoBepxHOCTU unn oT o6bema
Tena, ero aNeKTPonPOBOJAHOCTM 1 POPMbI.
[ns OLEHKN Ha3NeKTPU30BaHHOCTM BeLLe-
CTBa MNOMNb3YITCS TAKUMM NOKa3aTeNsamm,
KaK yfenbHas NoBepxXHOCTHas (Ans TBepabIX
LV3NEKTPUKOB) Ui 06bEMHAs (O Chimyynx
W XXWAKNX) NNOTHOCTb 3apsapa.

OnacHOCTb 3MEKTPOCTATUYECKUX pas-
ps0oB B KOHKPETHOW 06CTAHOBKE CBSi3aHa
B 3HAYMTESNIbHOW CTEMNEHM C XapaKTepucTH-
KaMu NpUMEHSIEMbIX U3ONMPYIOLLIMX Ma-
Tepuanos. O6bI4HO 3MEKTPOMArHUTHOE
BO3[eicTBME 06YCIOBNEHO BECbMA Bbl-
COKOW CKOPOCTBIO HapacTaHusi Toka pas-
psaga vnu nons [2]. TunuyHas KpyTnsHa
(hpOHTa TOKa COCTaBIIAET HECKONbKO Ae-
CATKOB aMrep B HAHOCEKYHAY, @ TUMMYHbIE
MakcMmasbHble amnanTyaHble 3HaYeHNs
ToKka — 0T 2 0o 50 A [3].

M.A. IPAKO,

M.T.H., 3@B. 3/IEKTPOTEXHUYEC-
KoW nabopatopuen

oTAena yyerta M KayectBa
3NIeKTPO3IHEPrumn

PYIN «benaHeproceTbnpoeKT»

0.A. MOVICEEHKO,
BeAYLLUUI UHXeHep
ANEeKTPOTEXHUYECKON
na6bopartopuu oTgena y4eta
M Ka4yecTBa 3NIeKTPOIHeprumn

"a =~

i
S

A.H0. OXPEMEHKO,
M.T.H., 3aMeCTUTeNb rNaBHOro
nHXxeHepa PYI «bpecTaHepro»
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Ta6nuua 1. Tpe6oBaHUsA K MU3MEpPSEMON BENUYUHE

noTteHumana Tena
YyesioBeka B nome-
weHun ACY

paspsfamM CTaTUHecKoro afeKTpuyecTsa:
MCTbITaTENbHbIV YPOBEHL — KOHTAKTHbIV pa3psf:
| — 2000 B; Il — 4000 B; Ill - 6000 B; IV — 8000 B

HanmeHoBaHue PacwmpeHHas
Ham6onbliee gonycTumoe 3Ha4eHue
n3mepsiemMoro HeonpepeneHHoCTb
napametpa
napameTtpa n3mepenus U
3HayeHue anek- MakcumarnbHoe 3HaYeHre UCMbITaTeIbHOro Hamnps-
TPOCTATUHECKOTO | XEHUS MPU UCTILITAHUSX HA MOMEXOYCTONYMBOCTb K

+0,15-A

B ycnoBusx skcnnyaTaumm noacTaHumn
(MC) paspsip cTatnyHeckoro anekTpuye-
CTBa Yallle BCEro BO3HWKaET B pe3ynb-
Tarte aneKkTpu3auny TpeHMEM NpU KOH-
TakTe o6cnyxmsaioLLero nepcorHana MC
C ogexpow, Me6esblo, Nonom, paboymm
MHCTPYMEHTOM, a TakXe npu COMnpuKoc-
HOBEHUW OeTanen, naHenen, npuoopos.
Jaxe Torga, Koraa 3apag HeceT HU3KYHo
SHEPTUIO Y MOXET Pa3pagmTbLCs Ha Kopnyc
060pyaoBaHnsl, 6bICTPbIA UMMNYNLC TOKa
C BbICOKOW BEPOATHOCTHIO NMPOHUKHET
BO BHYTPEHHIOIO 3NEKTPUYECKYIO CXEMY
npréopa 1 MOXET BbIBECTU €ro U3 CTpos.
Kpowme Toro, anektpoctatuyeckue nons,
co3faBaeMble NPy 3NeKTpu3aLmnm Matepu-
anos, 0Ka3blBatloT BPeHOE BO3AEVCTBME
Ha 340poBbe nepcoHana. JonycTumble
YPOBHW HANPsXXEHHOCTU 3TWX NONEN, B 3a-
BUCMMOCTV OT BpEMEHM NpebblBaHNs Ha pa-
604MX MecTax, perfiameHTupoBaHbl [5].
Tak, npefenibHo JoMyCTUMBIN YPOBEHb Ha-
npsikeHHocTM Nons E_ - npu HaxoxaeHnn
nepcoHarna B 30He 3NeKTPOCTaTUYECKOro
nonsi B TedeHne 1 vaca paseH 60 kB/M,
npu HanpsXKeHHOCTH MeHee 20 KB/m —
Bpems npebbiBaHus paboTHUKA Nofg BO3-
[eNCTBMEM 3MIEKTPOMArHUTHOTO U3MyYeHuUs
He orpaHu4mnBaeTcs.

NpoBeneHne MeponpuaTHA NO NpeaoT-
BPALLEHMIO HAKONNEHWS 3NeKTpocTaTu-
YECKMX 3apsa0B UMEET NEPBOCTENEHHOE
3Ha4eHune npu paboTe 06CYXMBAIOLLErO
nepcoHarna c 060pyaoBaHUEM perneitHoi 3a-
LLWTbI ¥ @BTOMATMKM, BBINONHEHHBLIM Ha MU-
KponpoueccopHol 6a3e. KayectseHHas
oLeHKa BENWYMHBI 3NeKTPOCTaTU4YeCKoro
noTeHUWana Tena 4Yenoseka B nomelLie-
HUSIX aBTOMaTU3NPOBAHHOW CUCTEMbI
yrnpasrneHns 06bEKTOB 3HEpPreTuKu, no-
3BONSAET CyauTb O HEOOXOOUMOCTU CHU-
XEHUSA 3HAYEHUI 3NeKTPOCTaTUHECKMX
paspsgoB [0 YPOBHS, HOPMMPYEMOTO [4].

[ns pacy4eToB 3MEKTPOCTATUHECKOrO
noTeHUmana, co3naBaemMoro TEfoM Yero-
BEKa, He06X0AMMO UMETb XapaKTEPUCTUKM
HarnosIbHOrO MOKPbITUS Y BO3MOXHbIN Ana-
Na3oH U3MEHEHMS BIIaXKHOCTM U TeMrepa-
TYpbl BO3AyxXa B NOMELLeHNM, rae yCTaHOoB-
neHo o6opyfnoBaHue.

Mpy NpoBefeHUn UCMbITaHUA OOSHKHO
6bITb OMPEfENeHo COOTBETCTBME U3Me-
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PEHHbIX 3HAYEHWIA ANEKTPOCTATUHECKOrO
MoTeHLWana Tena YenoBeka MakcumasbHbIM
3HAYEHWUSIM UCTbITATENBHOMO HAMPSHKEHMS.

PacLumpeHHas HeonpeeneHHoOCTb U3Me-
peHus ans yposHs fosepus 95 % cocTas-
NSIeT 3Ha4eHWe, ykasaHHoe B Tabnuue 1,
roe A, — 3MepeHHoe 3Ha4YeHne aeKTpo-
CTaTU4eCKOro NoTeHUmana Tena Yenoseka
B nometleHun ACY, B.

MeToguka nsmepeHus

[ns namepeHnsa 3Ha4eHU 3NeKTPo-
CTaTU4eCKOro noTeHumana Tena 4eno-
Beka B nomelleHun ACY cneuvanuctamm
PYI «BenaHeproceTbnpoekT» pa3pabo-
TaHa meTtoguka [6], cooTBeTCTBYIOLLANA
TpeboBaHuaM [7].

CornacHo [6] npyMeHstoTCa cnefyoLme
cpeqnctea namepenuii (CU):

1) OCHOBHOE — 3MepUTENb NapameTpoB
anekTpocrtatundeckoro nons UM3M-1 (us-
Mepsiemasi BeNiM4nHa — aneKTpocTaTuye-
CKWIA NOTEHUMan Tena Yyenoeeka B NomMe-
weHum ACY);

2) DononHUTeNbHbIE — MPMGOP KOMBUHM-
poBaHHbIi TKA-NKM (n3vepsiemble Benu-
YMHbI — OTHOCUTESIbHAS BNI2XKHOCTb U TEM-

Ta6bnuua 2. AHanNU3 BXOAHbIX BeNIMYUH

nepartypa Bo3gyxa) n 6apomeTp-aHepons
BAMM-1 (n3mepsiemas BenmymHa — atmMoc-
dhepHoe faeneHve).

OnpepgeneHune 3Ha4eHns aneKTpocTaTu-
4ecKoro rnoTeHUmMana Tena Yernoseka A_
B nomeLLieHr ACY BbINOMHAT METOLOM
npsaAMoro n3MepeHns no nokasaHuam n3me-
puTEns NapamMeTpOB 3MEKTPOCTATUHECKOrO
nons. Yvcno pesynstatoB Ha6MOQEHNI
cocTasnseT n, = 5. [logroToska K BbINON-
HEHWIO U3MEPEHNIN OCYLLIECTBNSAETCA B Crie-
ZytoLLier mocnepoBaresisHocTm [6]:

1) NpoBepseTCA CPOK AENCTBMS CBMIE-
TeNbCTB O rocyJapCTBEHHOM NOBepKe (Ka-
nnéposke) CU;

2) onpepgensloTcs U perucTpupyoTcs
B pabo4mx TeTpaasaX 3HaYEHNS BANSIOLLIMX
BENNYH;

3) npy paboTe N3mMepuTESb PEKOMEHLY-
€TCA 3a3eMJISATb C MOMOLLIbIO LLIHYPa, UMe-
foLLierocsi B KOMMMeKTe, NIMbo onepaTop
CBOOOAHOW PYKOMN [OMKEH KacaTbCs 3a3eM-
NEeHHOV MOBEPXHOCTU A1 CHATUA 3apafa;

4) CU Bknoyatotes, 3ateM NpoBoasTcs
onepauym no nogroTOBKE K UCMONb30BaHMIO,
B COOTBETCTBUW C UX TEXHNYECKOWN JOKY-
MeHTaLvel (pyKOBOLCTBO MO 3Kcnayataumm,
nacrnopT, MHCTPYKUMS 1 ap.);

5) npoBoOAATCA HEMOCPEACTBEHHO W3-
MepeHus;

6) B cooTBETCTBUM C [8] BbINOMHAETCA
06paboTKa pesynsTaTtoB N3MepeHUi.

Mogpenb nameperus A doopmupyeTcst
cnegyowym 06pas3om:

Aan:Aanm'(1 +6Aan)l (1)

BxoaHas
BeNU4nHa

CBoWMCTBa U XapaKTEePUCTMKU BXOAHOW BENTMYUHbI

Tvn HeonpegeneHHocTu: A.

3HaveHue oueHku: A_ .

anm’

Hab1o[eHi.

Bupa pacnpenenenus: HopMarnbHoe.

B | WHTepBan, B KOTOPOM HAXOAUTCS 3HAYEHWE BUSIOLLEN BEIMYMHBI: HE OMpeaeneH.
CraHpapTHas HeonpeaeneHHOCTb: U(AW).

Mpumedarue. SHavenms A, n u(,&anw pacCYNTLIBAIOTCS HA OCHOBE PEe3ysbTaToB

Tun HeonpegeneHHocTu: B.

3HavieHme otieHku: A, = 0.

anu

mnnm
8Asn‘

OTH. ef.

anm

50 000 B cOOTBETCTBEHHO.

Bup, pacnpeneneHus: paBHOMepHoe.

MHTepBan, B KOTOPOM HaxoAUTCs 3Ha4eHNe BXOQHOW BeNNYMHDI (. ):

J_rl:o,05+0, 002[;)” —1]} — MpW paccTosiHMM [0 06beKTa 2 CM,

U
t[0,10+0,005[/_\ = —1]} — Npu paccTosiHuM Jo obbekTa 10 cMm,
npun 9TOM AnanasoHbl nameperms U —2000; 10 000 B unn U, — 2000; 20 000;

.
CraHpapTHas HeonpefeneHHocTb: U(BA, )= ﬁ

MpumeyaHue. 3Ha4eHue +r, HAXOANTCS MCXOAS U3 NPEEIOB [OMyCKaeMowi OTHO-
CUTESIbHOM MOrPEeLLHOCTY U3MEePEeHUs MOTeHMana 3apsixKeHHOro 06beKTa C NoMo-
LbIO U3MEPUTESIS NapameTPOB JfIeKTpocTaTndeckoro nosas MMnori-1.

Ne5 (59) ceHTa6pb—okTA6pL 2017



roe A, — ¥3MepeHHoe 3Ha4eH1e 31eKTPOCTaTUHeCcKoro NoTeH-
umana Tena Yenoseka B nomeuleHun ACY, B; 5A - snvatowas
BeSiYMHa, 06YCNOBNEHHAsA NOrpeLLIHOCTLIO U3MEepPUTENS napa-
MeTpoB anekTpocTaTuyeckoro nons UM3rl-1 npu nameperun
3MEeKTPOCTaTUHECKOro NoTeHUmana, oTH. eq. [9]. Peaynerathl
aHanunsa BXOAHbIX BESIMYMH NpuBeAeHbl B Tabnuue 2 [6].

O6paboTKa pe3ynbTaToB U3MEpPEeHUn
CpegHue apndMeTUHECKme 3Ha4eH st U CTaHOaPTHbIE Heonpe-
LENEHHOCTY Pe3yns5TaToB U3MEPEHUIA HAXOAATCA U3 BbIPAXKEHWIA:
— 1 .
Asnm :7ZA9nmi; |:1""’n1; (2)

Ny =

— 1 N — 2
u (Aanm): m ; (Asnwi - Aanm) . (3)

BenuumHbl paccmMaTpuBaloTCsi Kak HEKOpPpEenMpoBaHHbIe.
3a oLieHKy 13MepsieMoii BeNMMHbI 6epETCs cpeaHee apudme-
TU4eckoe 3HaveHve A

'E\en = A:9r||4 B (4)

KoadhmumeHTb! YyBCTBUTENIBHOCTU PACCUUTBLIBAIOTCS MyTEM
BbIYMCIIEHNS 3HAYEHUIA HYACTHBIX NMPOU3BOAHBIX MO BbIPAXKEHMIO:

Ao _p o A,
27 0(3A,,)

c. = =A_. 5
1 aA anu ()

ann

Bknagbl B HeonpeOeneHHoCTb:
u1 (Asn) :C1'u('&3nm); u2 (Aan) :CZ'U(BAsn)' (6)

CymmapHast cTaHaapTHas HeonpeaeneHHOCTb NPy U3MepeHnn
A, cocTasnserT:

Uo(As) =y U7 (Asy) + U3 (A,)- 7

3Ha4eHue 3NEKTPOCTaTUHECKOro NoTeHLMana Tena Yenoseka
B nometLieHn ACY MOXHO BbIpa3nTb Kak:

A=A, +U, , (k=20; p=95%), (8)

roe U, — 370 4mMcneHHoe 3HadeHne pacluMpeHHoN Heonpee-
neHHocTw Ans koadduumeHTa oxeata k = 2,0, COOTBETCTBYIO-
LLiero ypoBHIO foBepus NpubnunantensHo 95 %, v onpepenseTcs:

U, = k-u (A,)- 9)

CranpgapTHasi HEOnpeaeneHHOCTb ONpenesnseTca B COOTBET-
CTBUM € TpeboBaHWAMM [8].

Pesynbtar namepeHus A cunTaeTcs yaOBNETBOPUTESbHbIM,
€CNnu ero 3Ha4eHne C y4ETOM HEONPELENEHHOCTU, & UMEHHO 3Ha-
yeHve A, + U,_, He NpeBbIlLaeT MaKCUManbHOro 3Ha4eHMa 1c-
MbITATEIbHOr0 HANPSXXEHNS NPY NPOBEPKE MUKPOMNPOLIECCOPHBIX
YCTPOWCTB Ha NMOMEXOYCTONYMBOCTb K paspsgam CTaTuHeckoro
anekTpuyecTeaA_ - Mpu 3aaHHOM VCTbITAaTeNIbHOM YPOBHE [4].
Mepbl MO CHUXXEHUIO INIEKTPOCTAaTUYECKOro
noreHuunana

B cooTtBeTCcTBUM C MeToauKol [6] Ha ogHow 13 MC 220 kB, Ha-
xopsLencs Ha 6anaHce Bpectckoro BeicokoBosnsTHOro POC, me-
TOQOM MPSIMOrO M3MEPEHWS NPOBEAEHO MCCNedoBaHNE BIIUSHUN
pa3psifoB CTATUHECKOro SMeKTPUYECTBa.

MN3mepeHns NpoBOAMIMCh At KaXXA0ro MOMELLIEHMS, rae BO3-
MOXHa YCTaHOBKa MMKpPOMNPOLECCOPHbLIX YCTPOMCTB. 1o pesynb-
TaTam UCCrnefoBaHuiA YyCTaHOBIIEHO:

1) B NOMELLIEHNM C 3NEKTPOHHLIMU TEXHUYECKMMM CPeACcTBaMU
(9TC), Hanpumep 06LLENOACTAHLMOHHOM MYHKTE YrNpaBneHns

(Ony), makcMmanbHO U3MepeHHas BenM4MHa noTeHumana pas-
psfja craTM4eckoro anekTpuyecTsa coctasnset 28 B. B ceasu
¢ atum 3TC, ycTaHaenmeaeMblie B ONY, AOMKHbI 6bITb UCTIbITAHDI
He MeHee 4eM Mo | ucneiratenbHOMY YPOBHIO [4];

2) npy 0co60 HeGNAroNPUATHBIX YCIIOBUAX (HU3Kas BNaXHOCTb,
CUHTETUYECKas ofexaa 1 0byBb Ha NepcoHane) BO3MOXHO BO3-
HWKHOBEHME 3MNEKTPOCTATUHECKMX Pa3psatoB BennynHon oo 15 kB.
Moatomy Heobxoaumo nmbo yctaHaenmeatb ITC, UCTbITaHHbIE
no -V ncnbitatensHbIM YPOBHAM B COOTBETCTBUM C [4], Nn60
NPVHSATb MEpbI, UCKMIOYAIOLLE BOSHUKHOBEHWE HEraTUBHbIX BO3-
LencTBuUiA Ha paboTy 060pyaoBaHNA (MPUMEHEHNE CPEACTB pery-
NMPOBAHVA BNI2XXHOCTU, HECUHTETUHECKON OAEXAbI v 06yBM 4Ns nep-
COHana, HamnombHbIX MOKPbITWIA C 6OMNbLLEN MPOBOAVMOCTbLIO U AIP.).

CornacHo [10] ons CHWXEHUs 3NeKTPOCTaTUYECKOrO MOTEH-
umana tena Yenoseka B OIMY MNC 220 kB 6binv pekoMeHoBaHbI
cnepytoLLme MeponpusaTUs:

— MPUMEHEHVE cneumarnbHbIX aHTUCTaTUYECKMUX HaMONbHbIX
NOKPbITWIA;

— obecreyeHns KOHTPONS BMaXHOCTU B NOMELLIEHNN.

3akntoyeHue

KauecTBeHHOE (PYHKLMOHMPOBaHWE CPEACTB PenenHon 3a-
LLMTbI M @BTOMATVKW, YCTAHOBIEHHbIX B MOMELLEHWSAX aBTOMaTy-
3MPOBaHHON CUCTEMbI YIIPABIIEHUS HA SNEKTPUHECKMX CTaHLMAX
1 NOQCTAHLMAX BbICOKOrO HanpsKeHWs, 3aBUCUT OT BOMbLLIOMO
KonuyecTsa Bo3gencTByoLLMX dakTopoB. OfHaKo HEKOTOpOro
CHWXEHMS Ymcna c6oes B paboTe STUX CPeACTB MOXHO JOOUTLCS,
NpoOBEAA KOPPEKTHYIO OLEHKY 3HAYeHW 3NeKTpOoCTaTUHeCcKOro
noTeHuWana, co3gaBaeMoro TefoM YefloBeKa, N BHEOPEHMEM,
npy HEOHXOAMMOCTH, KOPPEKTUPYIOLLIMX MEPOMPUATUIA.
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U3HOC OBOPYAOBAHUA CUCTEM
TEMJNIOCHAB>XXEHUA MOXXHO
NMNMPEAQOTBPATUTDL

CunbHbIA U3HOC CUCTEM TernyIoCHab)XeHMs cnoco6eH NPUBECTU He
TOJIbKO K HapyLLUEHUIO NOCTABOK TEMNJIOBOW 3Heprum notpeoutensm,
HO M K KpYLLEeHUI0 caMou cuctembl. MpenoTBpaTuTb NOJO6HbIE CU-
Tyaumu, a TaKXe BbIBECTU CUCTEMY TErNsIOCHa6XXeHUs U3 30HbI pU-
CKa Ha HOBbIM TEXHOJIOTMHYECKUA YPOBEHb C OMepeXxarLmumM U3HOC
O6HOBNEHUEM TPy6ONpPOBOAOB, BOCCTAHOBIEHUEM U COXPaHEHUEM
pacyeTHbIX (hyHKLUI MOMOXXET UCMOJIb30BaHNEe TEXHONIOrMN BOJO-
NOAroTOBKU C CUHEPreTUHECKUMU UHIIMGUTOpaMN.

MN3HoCc cuctem TennocHabxeHus,
BKMOYas 060pyaoBaHue Ansa reHepaumm
1 TPaHCNOPTVPOBKM TENIOBON 3HEPruK,
Ha MHorux obvekTax ctpaH CHI™ goctur
60-80 %. Npwn atom 19 % Tennoceten
B Poccuitckon ®epepauum n 40 % B Pec-
ny6nvke KasaxctaH U3HOLLUEHbI MOSHO-
cTbt0. CornacHo MeTOANYECKUM PEKOMEH-
JaLmaMmU TEXHUHECKOE COCTOSIHWE CUCTEM
TennocHabxeHws [1] oueHnBaeTca cneny-
IOLLIMM 06pa3oMm:

* n3Hoc 61-80 % — o6opynoBaHue B pa-
60Te, HO MO BbIABMEHHLIM MOKa3aTensam
HaxoguTCs B NpejasapvinHOM Unn aea-
PVWIHOM COCTOSIHUW, 3KCrnlyartaums 060-
py[oBaHWs HexenaTenbHa Un onacHa;

* n3Hoc 81-100 % — o6opynosaHue
HEBO3MOXHO 3KCMyaTupoBaTtb BCNef-
CTBME SIBHbIX HAPYLUEHWA KOHCTPYKLMIA
WU 3IEMEHTOB.

C TeXHONOrM4ecKom TOHKM 3PEHNA KpK-
TUYECKNIA U3HOC TPYOOMNPOBOJOB M 060pPY-
[OBaHWsi CUCTEM TENNTOCHAGXEHWS MPO-
NCXOOMNT U3-3a HapYXHOW U BHYTPEHHEW
Koppo3uun. MI3BecTHO [2], 4TO KOppO3u-
OHHble NOBPEXAeHNs Tpy6onpoBoAos
C HapY>XHOW 1 BHYTPEHHEW CTOPOHBI (C Ha-
pyLUeHnem unm 6e3 HapyLleHus repme-
TUYHOCTMW) pacrnpepensioTcs NPUMepPHO
MOPOBHY ¥ 06YCNOBIEHLI B OCHOBHOM 13-
BEHHOWN KOpPO3ne.

CyLLecTByOLLMIA YPOBEHb M3HOCA Ten-
noBoro 060pyaoBaHNsA CBUAETENbCTBYET
0 TOM, YTO MPUMEHsAEMast B CUCTEMaxX Ten-
nocHabeHuns 3aLumTa oT Koppo3nm Hego-
CTaTo4Ha. Me)Kp,y Tem cerofHa cyLlecTsyet
BO3MOXHOCTb UCKIOHUTL UM MUHUMU3N-
poBaTb OAWH U3 ABYX KOMMOHEHTOB, BNV~
SIOLLMX Ha paspyLLeHVe MeTanna, — BHy-
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TPEHHIO KOppPO3mio. B kKpaTkocpo4Hon
nepcrekTMBe 370 AaCT CHUXXEHWE YPOBHS
u3Hoca B fBa pasa.

[o cux nop B ctpaHax CHI™ He cyuue-
CTBOBAJSI0 UHXXEHEPHOrO TEXHNHECKOTO pe-
LLIEHMSA, KOTOPOE MOTJI0 Bbl YCTPaHWUTb 3TY
npo6nemy Ans HOBbIX 1 CTapbIX 06bLEKTOB
TennocHabXxeHus U Npy 3TOM COOTBET-
CTBOBAJSIO 6bl CAHUTAPHLIM HOpMaMm. 3T
B HEKOTOPOW CTENeHN O6bACHAET CIIMLLKOM
BbICOKYIO CTeMeHb M3HOCa CUCTEM TEeNo-
CHabXeHws, XOTA Hai0 KOHCTAaTUPOBATb,
4TO OCOBEHHOr0 MHTEpeca K NMOMCKY HOBbIX
PeLLEHWiA No NPeA0TBPALLEHNIO KOPPO3UK
B OTpacnv He NposBMsNOCb, 0CO6EHHO
nocne 1990 roga.

CnegyeT OTMETUTb, YTO OJHOW M3 OC-
HOBHbIX MPUYMH BbICOKOr0O U3HOCA TeNnmo-
BOro o6opyfoBaHus Aenserca gucoanaHc
COOTBETCTBUA PYHKLMIA BOGONOArOTOBKM
(3aLumTa OT OTIOXKEHUIA U KOPPO3WU) U CY-
cTeM TennocHatxeHus. MNpumeHsemas 3a-
LMTa ABHO HEQOCTATOYHA U OrpaHNHMBaET
BO3MOXHOCTUN 3TUX CUCTEM.

Ha 60nbLUMHCTBE 0OLEKTOB, KaK HOBBbIX,
Tak 1 IMEOLLIMX MHOTONETHIOK UCTOPUIO,
MCNONb3YTCS yCTapeBLUe TEXHONOrMm
BOLOMOArOTOBKWN, KOTOPble NPMBOAAT
HEe TONMbKO K KPUTUYECKOMY M3HOCY Tpy-
60MpPOBOLOB, HO M K CHUDKEHUIO CrOCO6-
HOCTW 06beKTa CUCTEM TeMnoCcCHabXeHNs
COXPaHsiTb BO BPEMEHW B YCTAHOBIIEHHbIX
npegenax 3Ha4eHust BCex napameTpoB:
MOLLHOCTW, JaBneHus, Temneparypsbl,
rmapaBfIMHecKoro ConpoTuBneHus, 6e-
30TKa3HOCTW, JONrOBEYHOCTU, PEMOHTO-
NPUrofgHOCTK, CoXpaHseMocTn. To ecTb
5TV peLleHnst NpsMbIM 06pa3oM B MNpo-
JOIMKeHve Bcero nepuopa aKkcnnyaraumm
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C.H. CEHATOB,
mHxeHep TOO «<AKBAC»,
Anmatbl

06LEKTOB CMOCOOCTBYIOT CYLLEECTBEHHOMY
CHWXXEHWMIO UX MOLLIHOCTW, HafeXHOCTH
N SKOHOMUYHOCTMK.

Mexgy Tem CyLLECTBYET TEXHUHECKOE
peLleHne No BOJOMOArOTOBKE C UCMOSb-
30BaHMEM CUHEPTETUHECKUX UHTUOUTOPOB
[2, 3], cnocobHoe CHWU3UTL U3HOC TPY6OMpPO-
BOLOB CUCTEM TEMSIOCHABGXEHMS B CTPaHaxX
CHTI". OgHako noka OHO 0CTaeTcs HeBOC-
Tpe6oBaHHbLIM MPOEKTHLIMW M 3KCMyaTa-
LIMOHHBbIMMW OpraHM3aumsaMm 1 BOCMPUHK-
MaeTCsi PerMoHasibHbIMM U OTpacneBbIMU
opraHamu ynpaBneHusi Kak 0gHO U3 MHOTO-
YMCNEHHbIX KOMMEPHECKMX NPEQNOXEHNIA.

Bo3MOXHO, HEBOCTPEeHOBaHHOCTL CU-
HEPrn4ecKmMx MHrMBUTOPOB OOBACHAETCSA
XXENaHWeMm CneLmanncToB NoayYuTb OT Cu-
CTEM TENNOCHABXEHWS BCE, YTO MOXHO,
6€e3 [OoNONHUTENbHBbIX yeunuii. Ho npo-
dheccuroHanbl JOMKHbI MOHMMATb, YTO UC-
NoNb30BaHWE MHHOBALIMOHHBIX NMOAXO[0B
Mo3BONAET CUCTEMAM TEMIOCHABGXEHUS
TEXHOMOrM4eckn pasemBaTtbes, obecne-
YMBaET BOCCTAHOBIIEHME (DYyHKLMOHANb-
HOCTW CUCTEM TEMNOCHAGXEHNS, NMOBbI-
LIaeT UX HageXHOCTb U 6e30NacHOCTb.
MoBbILLEHVE TEXHONOMMYECKOrO YPOBHS
TenIoCHabXeHNs 0CO6EHHO BaXHO, MNo-
CKOMNbKY KacaeTcsi Takol KntoyYeBom npo-
611eMbl OTPACM, KaK KpUTUHECKUIA N3HOC
ob6opynoBaHus.



[o cux nop rnasHbIM MPUOPUTETOM
npw BbIGOPE TEXHONOMMN BOLOMOAMOTOBKM
CIYXMT ee CTOMMOCTb, NPUHEM 3TOT BbIGOP
Yallle BCero genaetcs B Nonb3y 6onee
[eLleBoro BapmaHTa, HeCMOTpsi Ha ero
HECrnoco6HOCTb 06eCneynTb pacyeTHble
napameTpsbl, HAAEXHOCTb 1 6e30MacHOCTb
cucTeMbl TennocHabxexus. Ewe ogHum
NPUOPUTETOM CreumnanucTbl No BOAO-
NoAroTOBKE CHMTAIOT 3aLUUTY OT HaKune-
06pa3oBaHvis, He NPeabaBsAsA Npy 3TOM
TpeboBaHUsA K 3aLumTe OT KOppo3uu (no-
MWMO BbINOIHEHNS HOPM MO KWUCIIOPOAY,
yrnekucnoTe v senuyunHe pH).

B pa3BsuTbix cTpaHax npobnemy nsHoca
B CMCTeMax TennocHabXeHns yaanoch
peLwnTb 3a cHeT NpUMeHeHus adek-
TUBHbIX MHTMBUTOPOB KOPPO3UMN N COOT-
BETCTBYIOLLMX YCNOBWI (KOHCTPYKLWS TEN-
noceten n ap.) [2]. MNpn 3TOM CTOMMOCTb
BOJOMNOArOTOBKM BO3pPOCNa, HO YPOBEHb
XXN3HECNOCOBHOCTUN TakmX CUCTEM Tens1o-
CHabXXeHWsi MOATBEPAN NMPaBUIIbHOCTb
WHXXEHEPHOro peLLeHus.

B 6onblunHcTee ctpaH CHIM npuHaThI
3aKoHbl 0 TennocHabxeHun. Ho noka
OHW He CNOCOBCTBYIOT YIYYLLEHUIO CO-
CTOSIHUA TEMNOBOro 060pyAOBaHNSA U CHU-
XeHuto ero naHoca. CnegyeTt KoHCcTatu-
poBaTb, YTO B OTYETAX OTBETCTBEHHbIX
opraHusauuii Bcex ypoBHEN 0 COCTOSAHUU
CMCTEM TENSTOCHABXEHNSA JaXe He YyNoMU-
HaeTca 06 OQHON U3 rNaBHbIX MPUYUH U3-
HOCa M HUYEro He roBOpUTCSH 06 OCTPON
HEOB6X04MMOCTM pa3paboTKM 1 BOMSIO-
LLIEHWS MHXEHEPHOr O peLLeHns B 061acTu

BOLOMOArOTOBKM, 06€CnevnBatoLLero He-
06X0OMMbI YPOBEHb 3aLLMTbl MeTanna
Tpy6onNpOBOLOB OT BHYTPEHHEN KOPPO3MK.
B wactHocTu, B ['ocyaapcTBeHHOW npo-
rpaMme MHPaCTPYKTYPHOrO pas3BuTHS
«Hypnbl xon» Ha 2015-2019 rogel, peanu-
3yemon B Pecny6nuvke KagaxcTaH, npegy-
CMOTpPEHbI MHBECTULMM TOMBbKO A5 3aMEHbI
W3HOLLIEHHbIX TPy6OonpoBOAOB U CTPO-
uTenbCTBa HOBbIX 06beKToB [3]. AO «Kazax-
CTaHCKMWI LIEHTP MOZEPHU3ALMM 1 Pa3BUTMS
)KKX» rotos paccmatpusaTtb Ha ypOBHe
MpoeKTa M BKMKYaTh B YKa3aHHyo Mpo-
rpammy MeponpusTUs Mo 3aLLuTe CUCTEM
TENI0OCHAGXEHNS OT KOPPO3UK, OJHAKO
Ha NpakTWKe OT opraHM3auui, 3KChny-
aTUPYHOLLMX CUCTEMbI TennocHabxeHus,
He MOCTYNWNO HWU OJHOMO TEXHUYECKOrO
peLleHns B 3ToM 0611acTu.

Ocob6o cnepyeT oTMeTUTb, 4TO B Pec-
ny6nvke KasaxctaH fons MCTOYHMKOB
TENNOCHAOXEHNSA MOLLIHOCTbIO MEHee
100 'kan/y B 06LLe reHepauuy TennoThbl
coctasnseT 40 %, TO eCTb MOYTM MOJOBUHY.

QNEKTPOOHEPIrETUKA

XOfia MOXET CIY>XWTb YCNELLHbIN NEePEeBOf,
Ha BOLOMOArOTOBKY C MUCMOSb30BaHNEM
JaHHOro MHrMémTOopa 60MbLUNX U ManbIX
koTtenbHbIx [TKI «TangsikopraHTensno-
cepsuc» B ropofe TangsikopraH B 2011—
2014 rogax, roe geaspaumsa B npuHUmne
oTCcyTCTBYET [4].

YcnewHo npUMeHeHbl CUHepreTuye-
CKVe MHIMOUTOPbI TAKXE B CUCTEMaX Ter-
nocHaotxeHus r. Omcka — Ha TOU-2, 3,
5 n B KnpoBckon paioHHOM KOTENbHOW
AQO «Omck PTC». Mo gaHHbIM NocneaHeiw,
npu paboymx KOHLIEHTpauusX, paccum-
TaHHbIX Ha nNpegynpexaeHne Hakune-
06pas3oBaHns, KOPPO3US CETEBLIX TPY-
60MpoBOAOB yMeHbLUMNach Ha 30-50 %.
CuHepreTnyeckne NHrMbMTopbl yCneLLHo
NPUMEHSIIOTCA 1 Ha Apyrnx obbekTax Poc-
cuiickon ®epepaumu [4]. Mpuyem go cux
Mop HU OUH U3 3HEPrOoOOLEKTOB HE OT-
Kasascsi OT UX UCTONb30BaHWSA, HECMOTPS
Ha yBenm4eHve CTOMMOCTM BOJOMOAro-
TOBKW, 4TO CBUAETENLCTBYET 006 atpdhek-
TUBHOCTM 3TOrO MeToda.

Cnepgyet KoHcTaTuW-
poBartb, YTO MOYTK BCE
CYLLieCTBYIOLLME TEXHO-

iormm BogonoaroToBkn

ONs CUCTEM TensiocHab-

Mexgy Tem 3TOT CEKTOp TEMNNOBbIX CETEN,
B OT/NINYME OT KPYMHbIX 06bEKTOB, BOOOLLE
He 3aLUMLLEH OT BHYTPEHHEW KOppo3uu.
3T0 06yCnoBneHO TPYAHOCTLIO obecne-
YeHWs geaspauunm n OTCYyTCTBUEM APYTuX
3O EKTUBHBLIX TEXHONOrMI BOAOMNOArO-
TOBKM C 3aLlUUTON MeTanna oT Hakune-
06pasoBaHus 1 kopposun. IMeHHO 3aech
B NEPBYI0 04epeb HEOOXOAMMO NPUMEHSTb
CUHepreTnyeckne MHMIMOGUTOPbI Ha OCHOBE
hochoHOBY TAHTPMKAPOOHOBOWN KUCTOTbI.
MprmepoM 3hHEKTUBHOCTM TAKOrO MOA-
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XEHUS B PA3HOMN CTENEHU
KOHTPMPOAYKTWBHbI, TaK
KaK orpaHuyMBatoT 3a-
LLMTY OT HaKuneobpaso-
BaHWS 1 KOPPO3uK, napa-
MeTpbl paboTbl CUCTEMBI
TennocHabxeHus, ee
Ha1eXXHOCTb, 6e3onac-
HOCTb, 9KOHOMWUYHOCTb
1 gpyrve dyHKLumn. 310
BO MHOrOM 06YCIOBNEHO
NPOTUBOPEYMEM, [ONY-
LEeHHbIM B MpaBunax
TEXHWUYECKOW 3KCMIy-
aTaumu. C oHown cTo-
POHbI, OMpefeneHo,
4YTO BOOOMNOArOTOBKA
NOMKHa obecne4vmBaTtb
HaeXHOCTb N 3KOHO-
MUWYHOCTb paboTbl CU-
CTeM TernnocHabXeHus, ¢ Apyrov — Bbl-
MOJSIHEHME YKa3aHHbIX B NpaBuiax HopM
MO COLEPXKAHWMIO KUCIIOPOAA, YINEKUCOThI
1 BENWYMHBI pH B NOANUTOYHOM U CETEBOW
BOZE NPVBOAUT K NPEXAEBPEMEHHOMY U3-
HOCY CMCTEM TennocHabxeHus 3a cyet
BHYTPEHHEN A3BEHHON KOPPO3UW.
CuHepreTMyecKme Xe UHrMoMTopk! 0611a-
[atoT B OCTATO4HOM CTENEHW yHUBEPCaSb-
HOCTbI0, YTOObI B MOSIHOW Mepe COOTBET-
CTBOBATb CYLLECTBYOLLEMY 060PY[OBAHUIO
1 pacHeTHbIM TEXHOIIOMMYECKMM pEXUMaM
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CUCTEeM TennocHabxeHus, obecneymsaTb
3aLmTy (OCHOBHYIO UMW JOMOSTHUTESBHYHO)
OT HaKunneobpazoBaHWs 1 KOpPPO3nK, Nos-
HOCTbIO YCTPaHATb A3BEHHYIO KOPPO3MIO
1 MPUCYTCTBME PA3HOro pofa OTIOXKEHUN,
Lunama B cuctemax TennocHabXeHust 1 3a-
naxa B ropsiyen soge. VIx npumeHeHne
B CMCTeMax TensiocHabXeHus obecneyu-
BaeT PEXUM 3aLLUTbl OT HaKMneobpaso-
BaHWSA 1 KOPPO3UM NPy CKOPOCTN KOPPO3WH
Ha yposHe 0,085 mm/rof, 1 paboyen KoH-
LeHTpaumu B ceTeBon Boge 2—10 mr/n.
Lns CHUXEeHWs CKOpOCTU KOpPpO3un
no 0,03-0,04 mm/rog Heo6xoOoMMo nog-
HATb PaboYyr0 KOHLEHTPaALUMIO CUHepre-
TUYECKUX MHrMOMTOPOB J0 15-20 Mmr/n.

Takoi pexxmm No3BOSIIET CHU3UTL CKOPOCTb
KOPPO3WW BHYTPEHHUX NOBEPXHOCTEN TPY-
60MNpOBOLOB B CPEAHEM Ha MOPAJOK. ITO
0acT onepexatoLee M3HOC 06HOBMEHNE
Tpy6onpoeogos Ha ~1,5-2,0 % B ropg,
npu cpegHem o6beMe peHoBaLumn Tpy6o-
npoBoaoB 1 % exerogHo. OgHOBPEMEHHO
OTCYTCTBME SA3BEHHOW KOPPO3WN [ACT BO3-
MOXHOCTb PE3KO COKpaTWUTb NnoBpexna-
€eMOCTb TPyOOMNpPOBOAOB C HapyLUEHNEM
NX FTePMETUHHOCTH.

Taknm 06pa3om, Nepexos Ha CUHep-
reTmyeckme MHrméuTopbl 6yaeT cnocob-
CTBOBaTb MOCTEMNEHHOMY OOHOBIIEHUIO
cTapbIX CUCTEM TeMnocHabXeHus, no-
BbICUT MX HagEeXHOCTb, 6€30MacHOCTb,
a npu yBennyeHnm o6beMa peHoBaumu
Tpy6onposoaos A0 2-3 % B rof aosemet
ypoBeHb nx o6HoBNeHus o ~3,0-4,5 %.
B aTom cny4ae ans nonHoro 06HOBNEHWS
CTapomn CUCTEMbI TEMNIOCHABGXEHWS MNO-

TpebyeTtcs 5—10 neT. [ins HOBbLIX CUCTEM
TENNIOCHaABXEHNA UCMONb30BaHNE BOLO-
NOAroTOBKU C CMHEPreTM4eCKUMIN UHI -
6vTOpaMmn CTaHeT rapaHTuen Npeaynpex-
[EHUA KpUTUHECKOro N3HOCA, HafieXXHON
N 3KOHOMWYHOW paboThbl NPU pPacHETHbIX
napamerpax.

BbiBOogbl

1. TennocHa6>xeHne — 370 ofiHa 13 OT-
pacnen Xm3HeobecneyeHns HaceneHus.
Y4yuTbiBas BbICOKUIA M3HOC CUCTEM Ten-
JIocHabXeHus, 0O4eHb BaXXHO BbINTU
Ha pexuMm cyLecTBeHHOro — Ha 3—4 %
B rof — yMeHbLUEHUA M3HOCa 060pyao-
BaHWs U TPy6OMPOBOAOB 3a CHET aKTUB-

HOro UX OGHOBIEHUS 1 3aLLUTbI OT KOp-
po3uun. O6ecneymTb Takoi PeX1UM MOMOXET
YK€ NPOBEPEHHOE B HEKOTOPbIX CUCTEMAX
TENNOCHA6XEHUA UHXEHEPHOE TEXHOIO-
MMYECKOE PELLIEHMNE C UCTIONb30BaHWEM CU-
HepreTnyeckmx MHrMOGUTOPOB HA OCHOBE
dhocchoHO6Y TaHTPMKAPOOHOBOM KACNOTI,
KOTOPOE UCKIOYUT OZHY U3 NMPUYUNH U3-
HOCa — CUSIbHOE paspyLUeHne meTanna
OT BHYTPEHHeW kopposun. Kpome Toro,
3TO peLLEeHne NO3BONUT NpesynpeauTb
KPUTUYECKNIA U3HOC HOBbIX M OTHOCU-
TEJIbHO HOBbIX CUCTEM TEMOCHABGXEHUS
W KOTENbHbIX, YCTPaHWUTb CYLLECTBYIOLLINIA
aucbanaHc yHKLMIN Mexay BOJONoAro-
TOBKOW 1 cMCTeMaMu TennocHabxXeHus.

2. MouTK BCe CyLLECTBYIOLLME B CTPaHax
CHI TexHonornm BogonoaroToBKy Ans cu-
CTeM TennocHabXXeHus (HaTPUNKaTUOHW-
poBaHue, MHrMGUTOPLI 1 Ap.) B onpene-
TNEHHOW CTEMEHN KOHTPNPOLYKTUBHbI, TakK
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KakK He o6ecrne4ynBaroT Heo6xoaNMYyIo 3a-
LLIMTY OT KOPPO3WU 1 HaKMNeobpa3oBaHUs
N HYXXJQIOTCA B 3aMEHE UNN YCUIIEHNU
CUHEPreTUYecKUMm nHruéuTopamu. Mpu-
MEHEHME OrpaHNYMBAIOLLIMX BOBMOXHOCTM
cMCTeM TensocHabXXeHns METOA0B BOAO-
noaroTOBKM Ha CaMOM [efne foporo 06xo-
OUTCH COOCTBEHHMKAM 3TUX CUCTEM, Mo-
CKOMNbKY NPMBOAWT K yBENUYEHUIO 3aTpaT
Ha noTepu MeTanna, TENIOHOCUTENS 1 Mp.

3. Co6CTBEHHMKM CUCTEM TEMOCHA6-
XEHWSA [OMKHbI 6bITb 3aUHTEPECOBAHBI
B OINTENbHOW, HAAEXHOW N SKOHOMUYHOM
paboTe CBOMX aKTUBOB — CUCTEM TEMJIO-
CHabxeHus. B aTon cuTyaumm npuymHon
LANUTENBHOr0 UrHOPUPOBaHNA HEOBXOAU-
MOCTM YCUINEHNS NPOTUBOKOP-
PO3NOHHON 3aLnUTbl U Npea-
yNpeXaeHns KpuTU4ecKoro
N3HOCA MOXET ObITb TOSILKO He-
[ocTaTtoyHas MHXeHepHas Ten-
noTexHn4eckas rpaMmoTHOCTb
OTBETCTBEHHBIX 32 (DYHKLIMOHM-
POBaHWE 3TUX CUCTEM PYKOBOOM-
TENen 1 CNeLmnanmcToB pasHbIxX
YPOBHEN yrpaBfieHusI.

4. Ncnonb3oBaHue cUHep-
reTM4eckux MHrunbutopos
Onsa 3awmnTbl TPy60NpoBOLAOB
OT BHYTPEHHEN KOPPO3un faet
BO3MOXHOCTb OCYLLIECTBNSATH BO-
[0noAroToBKY He TOMbKO Ha re-
HEPUPYIOLLMX, HO U Ha TpaHC-
MOPTUPYIOLLIMX O6BEKTAX CUCTEM
TENNOCHA6XEHWS, YTO MOXET
NOQHSATb OTBETCTBEHHOCTb TPaHC-
NOPTUPYIOLLIMX O6BEKTOB 3a CO-
CTOsIHME M3HOCa.

Cnucok nutepartypbi

-

. Metogunyeckne pekomeHgaymm o onpe-
[AENEHNI0 TEXHUYECKOrO COCTOSIHWA CU-
CTeM TENoCHabXXeHWs, ropsiHero Bogo-
CHabXXeHWs1, XO104HOro BOLOCHA6XEHUS
un BogooteefnerHnsi / MuHncTepcTeo pe-
rmoHasbHoro passutusa P®. — MockBa,
2012. - 68 c.

2. CeHaro, C.H. O npegynpexpeHum n3-
Hoca Tpy60rnpoBO[OB UEHTPaIN30BaAHHOIO
TennocHabxxeHwnsi/ C.H. CeHaToB // SHep-
retuka. — 2017. — Ne 1(60). — C. 34-36.

3. CeHartoB, C.H. OcTaHOBUTb 1 YMEHBLUNTL
U3HOC TPy60MpPOBO[OB LeHTPaIn30BaH-
HOro Tern/I0CHabXXeHUs no3BONT pu-
MEHEeHNEe COBPEMEHHbIX MHIMGUTOPOB /
C.H. CeHaros // 9Hepretvka. — 2017. —
Ne 2(61). — C. 42—43.

4. CeHatoB, C.H. CoBpemeHHble opraHn4ye-
Cckue (hocchoHaTbl — COBPEMEHHbIV BbIGOP
BOAOMNOArOTOBKM TEN/IOBbIX CETEM, BO3-
MOXHOCTb YBEJINHEHUS OTI1YyCKa TErI0Bov
sHeprm / C.H. CeHatoB // OHepreTuka. —
2014. — Ne 3(50). — C. 28-31.
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PE)XXMMHOE B3AVUMOAEUCTBME
OHEPIFOCUCTEMbI U NOTPEBUTEJIEN
9HEPI'MM NPU HAJTIUYUU UCTOYHMUKOB
PACNPEAEJIEHHOU rEHEPALIM

Jlio6ass coBpemMeHHasi 3Heprocuctema, npeTeHAyloLas Ha cTaTtyc
MHTENNEeKTYanbHOW, [OMMKHa obecneumBaTtb noTpebuTenen kade-
CTBEHHOW 3JIEKTPO3HEPruen ¢ BbICOKOM CTerneHbio HafjeXHOCTU, B
Heo6xogMmMom o6beme U B Nlo60e Bpemsi. Kpome 3Toro, oHa fosmx-
Ha COOTBETCTBOBaTb TPeOGOBaHWUAM, CBA3aHHbIM C ob6ecne4YeHuem
BCTPEYHbIX YC/IOBUA 9HEProcUMCTEMbl B 4acTU PEXUMOB IJEKTPO-
noTpe6neHns n pacnpepeneHHon reHepauun, HernocpeacTBeHHO
B/INSIIOLUUX HA TEXHUKO-IKOHOMMUYECKUE NoKa3aTesi 3HepromcTou-

HUKOB.

Onpepenstowme akTopbl

C nosiBneHnem pacnpeneneHHbIX 3Hep-
reTnyeckmx pecypcos (P3P), o6beanHs-
eMbIX B MUKPOCETH, 3afa4a obecrneyeHuns
HEOHXOANMbIX PEXUMOB reHepaLm 1 no-
TPe6IIEHNS SEKTPUHECKON SHEPrM YCIOX-
Hunace. MNogo6HbIe CETW, MOAKOYEHHbIE
K 3HEprocucTeMe, MOryT He TOJTbKO OKa3bl-
BaTb HeraTMBHOE BAUsIHME Ha cHanaHcu-
POBAHHOCTb Harpy30K B 9HEProcMcTeMe,
HO W, MO MHEHWIO aBTOPOB [1], «cmsAryaTb
WM NOSHOCTBH KOMMNEHCUPOBATb NMUKOBbIE
CKa4KU Harpy3ku 1 COXpPaHATb M36bITOYHYHO
3HEPIUI0, BbIPABOTaHHYIO B CEPEAVHE OHS».

HeobxognmMo OTMETUTb, YTO 3a No-
cnepHWe rofbl CTOMMOCTL SHEPTUM, MONy-
4aeMmoW 3HeProcMCTEMON OT UCTOHHWNKOB
pacnpegeneHHon reHepauum (P, cylie-
CTBEHHO ynana, JOCTUrHYB BENNYMH, CpaB-
HMMbIX C aHanorM4yHbIMK NokasaTensamu
TPaAMLUMOHHBIX 3N1eKTpOoCTaHUMiA. B cBAzm
C 9TUM BCE reHepupyoLLMe UCTOUYHUKN
OOMKHbI paccMaTpuBaThCs Kak eanHbIn
KOMMJEKC, 06eCnevMBatoLLMN PEXNMHOE
B3aMMOOEVCTBME C NOTPEOUTENAMM STEK-
TPO3HEPrvu, B TOM YUCIE UMEIOLLIUMU COB-
CTBEHHYI0 reHepaumio. OTMETM OCHOBHbIE
CreummnYHble (akTopbl, KOTOPbIE HEOH6XO-
OUMO YHUTbIBATb NPU OpraHn3aLmm yHK-
LIMOHMPOBaHMA NoJo6HOro Kommnekca:

— UCTOYHWKM 6a30BOI reHepaLmm MoryT
o6ecrneynBaTb TPeOYEMbIE TEXHUKO-IKOHO-
Mudeckme nokasatenu (T3IM) TonbKo npu Bb-
COKOM CTENEHW PABHOMEPHOCTM rpaduKoB
Harpysku; 6onee Toro, ¢ BkntoyeHmem ASC
B 6anaHc reHepaumm TpeboBaHme K MX pas-
HOMEPHOCTM TOJIbKO BO3PACTET;

— Hen3b6exHoe NCMOoNb30BaHMe NoTpe-
6uTenen-perynaTopos Afa 3anofHeHus
HOYHBIX MPOBANoOB 3NEKTPUYECKUX Ha-
rPY30K XOTH W MPVMBOAUT K MOBbILLEHWIO
T3l OCHOBHbIX FEHEPUPYHOLLIMX UCTOHHWKOB
9HeprocMcTeMbIl, 0OHAKO NPW 3TOM BO3pac-
TaloT NOTepU INEKTPOIHEPrum B pacrnpe-
JenuTenbHbIX CeTsX, N0 KOTOpbIM 06ec-
Me4YnBaeTCa 3NEKTPOCHAGXEHNE OaHHbIX
noTpeéutenew;

— OTHOCWTENbHAA COCTaBNAOLLAA NOTEPb
npuv nepegade no pacnpenenuresisHbiM
CETAM 3NIEKTPUHECKO SHEPTWN, NOSTyHaEMON
OT UCTOYHUKOB P, B NI060OM criyyae Huxe,
YyeM Mnpu nepefade 3Heprm oT yaaneHHbIX
reHepupYyoLLIMX NCTOYHUKOB LIeHTpanm3o-
BaHHOr0O 3HEProcHabXeHus;

— C pacLumpeHnem 06LeMOB UCMOSb30-
BaHus PIC Bo3pacTaeT BAusHue daktopa
BEPOSTHOCTU, 0OYCIOBNEHHOMO CNELMGMKON
kaxgoro suaa PIM — Hanpumep, Hanu4nem
BETpa M pasHULIEV ero CKOPOCTEN, UHTEH-
CUBHOCTbIO COSTHEYHOTO UNTYHEHNWS MU €ro
MOMHbLIM OTCYTCTBMEM B HOYHbIE Yachl;

— B YCIOBWSIX, KOrfa 3Ha4mUTENbHasA 4acTb
ncTo4HUKOB PIM npvHapnexurt notpeéu-
TENsM, CTAHOBUTCS BeCOMee (hakTop KOH-
KypeHumn. Y4yeT aToro chakropa norpe-
6yeT n3amMeHeHus NoaxXo[oB K pa3paboTke
TEXHUKO-3KOHOMMYECKUX 060CHOBaHWI,
TO €CTb HeO6XoAuMO 6yaeT yuuTbiBaTb
OJHOBPEMEHHO Kak npasumna pbIHOYHbIX
OTHOLLEHWI, TaK U YCNOBUS PEXMMHOIO
B3aVMOZENCTBMSA KOHKYPUPYIOLLIMX CTOPOH;

— ¢ pocToM 06eMOB PI™ ymMeHbLLaeTcs
CTeNeHb 3arpy3Kku He TOMNbKO FEHEPUPYHOLLINX
WCTOYHVKOB SHEPrOCUCTEMBI, HO U NUTa-

32 JHepreTnueckan Crparerna | Ne5 (59) ceHTa6pb—okTA6pL 2017

E.N. 3ABENNO,
A.T.H., npodeccop Kadeapnbl
anekTpoo6opyposaHus BIrATY

IOLLMX ceTen U TpaHChOpMaTOPHBIX MOLL-
HOCTEWN, MPUYEM TEMM CHWXEHUSA STOMN
3arpysku 6yaeT yBenmuneartbCs nponop-
LIMOHAsbHO YBEIMYEHNIO CYyMMapPHOM MOLL|-
HOCTU 06beKTOB PT;

— YCINOXHSIETCA NpoLecc aucneTyepu-
3aumu B CBA3M C TEM, YTO AMcneTyepckune
CNy>X6bl B 06beVHEHNAX OOMKHbI paboTaTb
B TECHOM COTPYAHWYECTBE C AucreTyepamu
ycTaHoBOK P, He MpuHagnexalumx sHep-
rocucTeme, OCyLLECTBIISA MPU 3TOM nepe-
pacnpefeneHve Harpysok, obecrne4nsas
napannesibHyto paboTy pasnuyHbIX UCTOY-
HWKOB W BblAENEHWE B OTAENbHbIX ClyHasx
Y4aCTKOB CETEN Ha NUTaHWe TOMNbKO OT UC-
TOoYHWKOB PT;

— MpY COBMECTHOM paboTe NCTOHHMKOB
PI" 1 aHeprocmcTeMbl YCAOXHAETCS MPO-
uecc hopmMmpoBaHns TapnoB, MOCKOMNbKY
CVHTE3 3TUX reHepaLmii npegnonaraer Ha-
NNYMe Takoro PEXMMHOrO B3aMOAENCTBIS,
NPV KOTOPOM 06ECNEYMBAETCH HE TOMNbKO
BblpaBHMBaHWe rpadvka Harpy3ku OCHOB-
HOr0 9HEProMCTO4HUKA, HO 1 MOBbILLEHWE
T3MM ncto4HmkoB PI', B onpepeneHHble
MOMEHTbI ABMSAIOLLMXCA NOTPeOUTENSIMU
3Heprun (HanpuMep, B Cry4asx 3apsoku
aKKYMYNATOPHbIX 6atapen);

— YCNOXHEHWNE TapUPHBLIX CUCTEM MOXET
6bITb 06€CMeYeHO TOMbKO MPU HaNMYMn
MHOIOYPOBHEBbIX, MHOrO(PYHKLMOHABHBIX



1 B3aMMOCBs3aHHbIX cucteM ACKY 9, No3BONAOLLMX UCKITIOYMTD
Heo60CHOBaHHOE Ay6nMpoBaHVe psfa U3MepeHUn B asTomaTu-
3MPOBaHHBIX CUCTEMAX y4eTa SHEPruu, ANCNETHEPCKOro ynpas-
neHvst n peneHon 3awmtel (ACYS, ACLY n P3);

— nepexof K HTEeNNeKTyanbHow cety TpedyeT COBEPLUEHCTBO-
BaHMs paboTbl CETW MYTEM YNyYLLEHUS METOAUK METPOSIOMMYECKOTO
oﬁecnequMﬂ, NOBbILLEHNA HAOEXHOCTU U pa3pa60TKV| TEXHUKO-
3KOHOMMYECKMX OBOCHOBaHMIN Takoro Nepexoaa.

KaxpbIi U3 nepeyncrieHHbIX Boille (hakTopoB 3acnyXueaeTt
NpoBELEHNS OTAENbHbIX nccnefosaHuii. OCTaHOBMMCS Ha OQHOM
N3 CaMbIX CIOXHbIX — MOBbILLIEHUN KOHKYPEHTOCMOCOBHOCTM
3HEProcMCTEMbI B YCITOBUSAX BbIHYXAEHHOrO CHuXeHus ee Tl
npu passutumn PI. Peyb nongeT, npexae Bcero, o nepecmorpe
cocTaBa TPaHC(OPMaTOPHBLIX MOLLHOCTEN (B OCHOBHOM B pac-
npenennTenbHbIX CETSAX) Kak Mo UX BENMUYMHE, TaK U N0 Ka4eCTBY.

AKTyanbHOCTb MOAEpPHU3aL U
TpaHcOpPMaTOPHbIX MOLLHOCTEN

MepecmoTp cocTaBa TpaHC(OPMAaTOPHbLIX MOLLIHOCTER cTan
BECbMa aKTyarnbHbIM C MOSBIEHNEM HOBbIX TPAHCHOPMaTopoB
C Y/YYLEHHbIMU XapakTepUCTUKaMMn NOTEPb 3NEKTPUYECKON
3Heprum. IHTepec Kk aTomMy BONpocy 06yCNOBAEH 1 TEM, YTO MpW CO-
XPaHEHNN MPEXHUX 06bEMOB MOLLHOCTM U MPU CYLLECTBYHOLLINX
TEXHNYECKMX XapaKTEPUCTMKaX BCEX CUIOBbIX TpaHchopMaTopoB
noTepu XONOCTOro Xoa He U3MEHSIOTCA NPK NobbIX hopMax rpa-
(hbr1KOB 3NEKTPMHECKMX Harpy3ok. B nybnvkaumm [2] 6bii0 noka-
3aHO, YTO YMCIO YaCOB UCMONb30BaHNS YCTaHOBNEHHOW MOLLIHOCTU
TpaHcopMaTopoB B pacnpegenuTenbHbIX CETSX COCTaBIISET OKOMNO
1000 4 (koacpcpuumenHT 3arpysku K, paseH 0,081), xoTst cornacHo [3]
Haunbornee BbIrogHas 3KOHOMUYecKas 3arpyska TpaHccopma-
Topos 10/0,4 kB HaxonuTcs B npegenax 0,6—0,9 0T HOMUHaNLHOW.

OCHOBHOW NPUHMHON TaKOW HA3KOW 3arpy3Kun CUSTOBbIX TPAHC-
hopmaTopoB ABMSETCH HEOOXOOMMOCTbL PE3EPBUPOBAHNSA JMeK-
TPOCHABGXEHWS B CBA3M C NMOCTOSAHHLIM NOBbILLEHNEM TPe6OBaHNI
noTpeduTenen K ero HafeXHocTu. Ecnv nobaemThb K 3TOMy, 4TO 0f-
HOBPEMEHHO [OMKHA Y4MTLIBATLCA M NEPCTEKTVBA POCTA HArpy30K,
TO NpY ANUTENBHOM CPOKE 3KCryaTaummn TpaHCqopmMaTopoB UX
N36bITOYHBIN NAPK CYLLECTBEHHO CHMXKAET KOHKYPEHTOCMOCO6-
HOCTb LIEHTPann30BaHHON reHepauum SHepruu.

CornacHo [4] no ntoram 2016 roga BenM4nHa NoTepb 371EKTPO-
3Heprum B anekTpunyeckux cetsx MO «benaHepro» coctasuna
2,874 mnpa KBT-4, nnun 8,92 % oT ob6bema reHepaumu, npuyem
no otHoLeHuto K 2010 rogy oHa ymeHbLUmnack Ha 23,83 %. As-
TOpbI [4] OTMEYaloT, YTO CTeNeHb AOBEPUS K NOSyHEHHbIM pac-
YeTHbIM AaHHbIM YBENU4Yuiach 3a CYeT YacTUYHOro nogKpe-
NAeHNs UX pesynsratamm u3aMepeHuii ¢ npumeHeHnem ACKYQ.
OpUWEHTMPOBOYHO paccUnTaeM, Kakyto JOMO CYMMapHbIX NOTepb
3MEKTPO3HEPrUM COCTABNSAOT NOTEPY XONOCTOrO XoAa TpaHcdop-
MaTOpOB, YCTAHOBIEHHbIX B pacnpeienuTenbHbiX CETAX, OCHOBbI-
BasiCb Ha [@HHbIX, MOMy4YEHHbIX B TOM Yncne B [2].

CornacHo pacyeTam, OCHOBaHHbIM Ha MacnopTHbIX XapakTe-
pUCTHKax 0Te4ecTBeHHbIX TpaHcdopmartopos TMI™-13 (MuHckui
3MEKTPOTEXHMYECKUIA 3aBoa umeHn B./. Kosnoea), ronosble
noTepyn XonocToro XoAa Takux TpaHcopMaTopoB COCTaBUU
995,2 mnH KBT-4, B TO BpeMs Kak y eBpOnerckux TpaHcopma-
TOPOB 3TOT NOKa3aTenb okasasncs 6bl Ha 37,65 % HWxe, TO eCTb
722,95 mMnH KBT-4. OcHOBbIBasiCb Ha MOMNyYeHHbIX pe3ynsTraTtax,
3anuem:

W, -100 995,2-100

AW, =

5 = = 34,62 %. (1)
W, 2874

M3 (1) cnepyeT, YTO NOTEPY XONTOCTOrO XOAa CUMOBbIX TPaHC-
dhopMaTopoB B 3MEKTPUHECKMX CETAX IHEPrOCUCTEMBI COCTaB-
nsoT 6onee 30 % cymMMapHbIX notepb. Kpome Toro, CTOMMOCTb
OCHOBHbIX (hOHA0B, B TOM HYKCIIE TPAHCGOPMATOPOB, CyLLECTBEHHO
CHMXAEeT KOHKYPEHTOCMOCOBHOCTb CUCTEMbI B CPaBHEHUM C MO-
CTOSIHHO COBEPLLEHCTBYEMbIMM UCTOYHUKamK P

CHMXeHune noTepb NIEKTPOIHEPrUUn
B TpaHcchopmaTopax

Kak y>xe oTMe4anocb, rnasHbIM CMIOCO60M CHUXEHWS MOTepb
3MEeKTPO3HEPrn B TpaHchopmarTopax ABMseTcs yMeHbLUeHne
MX CyMMapHOW MOLLHOCTM 3a CYET BbIBOAA B XONOAHbIA pe3eps
WM PeMOHT. Ho ycnexu B TpaHCGopMaTopoCTPOEHUM NO3BONSOT
nony4MTb U SOMOMHUTENbHbIE Pe3ynbTaThl MyTEM HanpasneHHON
3aMeHbl CTapbIX TPaHCOPMATOPOB HOBbIMM, CEPUINHOE NPOn3-
BOJCTBO KOTOPbIX YK€ OCBOEHO.

PaccmoTpum pe3ynstaTthl 3aMeHbl TPaAULMOHHBIX, 4ABHO 3KC-
nnyatupyembix TpaHcdopmatopos TM-400/10 nponssoacTea
'K «9nekTpowwmT> (r. Camapa) Ha HoBble — ATMI-400/10 ¢ mar-
HWUTOMPOBOAOM M3 aMOPCHHOIO Crnnaea, 0becneyvBaloLLme cyLLle-
CTBEHHYI0 3KOHOMMIO aKTUBHbIX U PEAKTUBHBIX NOTEPb XOJI0CTOr0
xona (AP_, AQ ). MacnopTHble XapakTepucTMKM CpaBH1BaAEMbIX
TpaHcdopmaTopos npueefeHsb! B [5]. Kpome atoro, B Tabnuue 1
NpVBefeHbl 3HAYEHNs X HOMMHATbHBLIX MoLHocTen (S, ), no-
Tepy KOPOTKOro 3amblkaHus (AP, ), Toku xonocTtoro xoga (L., %),
HanpsXKeHUs KOPOTKOro 3amblkanms (AU, ).

Ta6nuua 1. MacnopTHble AaHHblIe CpaBHUBAEMbIX

TpaHC(bOpMaTOPOB
SHOM, APxx’ AQ)(x’ APK:’ 1 ., % AUKJ’
KBA Bt Bap Bt oo 70 %
TM-400/10 400 830 5600 | 4400 1,6 4,5
ATMI-400/10 400 161 312 4457 | 0,078 3,6

YunTbiBas, 4TO B pacnpepenuTeribHbIX CETAX pecnybrimKin Haxo-
[ATCA B 3KCNnyaTauum B OCHOBHOM TPaAMLIMOHHbIE TPaHCdopMa-
Topbl (Tvna TM) CymmapHOI yCTaHOBNEHHON MOLLIHOCTbIO 6onee
30 MISH KBT, NpuHATHE peLleHns 0 UX NOSTHOM MOCTENeHHOM 3a-
MeHe Ha COBPEMEHHbIE CBA3AHO C CYLLECTBEHHbIM PUCKOM, Tak
KaK npv BbliGope peLleHus NPUAETCS y4nTbIBaTb HE TOMbKO J0-
CTOBEPHbIE AaHHbIE (CTOMMOCTb TPaHCOPMAaTOPOB, HaNpUMep),
HO U psi BEPOSTHOCTHBIX BEMMYMH, TAKWX KaK 3arpy3ka TpaHcop-
MaTopOB ¥ ee AMHaMMKa, PEXMMbI paboTbl, BAPUAHTbI U YPOBHM
KOMMEeHCaLUMM peakTUBHON MOLLIHOCTU, YPOBHW ¥ AUHaMMKa Ta-
PUOB Ha SNEKTPUHECKYIO IHEPTUIO, CPOKM IKCMyaTaumm.

OcHoBbIBasCb Ha AaHHbIX Tabnuupsl 1, cpaBHUM, K NpUmepy,
NoTEPU NEKTPUHECKOM SHEPrnm B TpaHcchopmMaropax npu pas-
NUYHBIX Harpy3kax, pPykoBOACTBYACH (POPMYmON:

2
AW, =P, -8760 +P,, [2‘”} -1, 2)

roe AW, — Benv4mHa noTepb 3Heprum B TpaHchopmarope 3a rog
€ro akcnnyataumm, KBT-4; § — MakcMManbHas Harpyska TpaHc-
thopmatopa, KBA; S, — HOMUHambHaA MOLLHOCTL TpaHc(opma-
Topa, KBA; t — Bpems noteps, onpefensemoe no gopmyne, Y:
8760

[ Pt

0

P2

max

: @)

T=

roe P — Tekyllee 3HayeHne noTpebnseMont MOLLIHOCTK, YCpea-
HEHHOW Ha 4acoBOM MHTepBarne, KBT, P — MakcuManbHoe 3Ha-
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YeHue MOLLHOCTH, MEBLLIEE MECTO B TEHEHWE rofa Ha HEKOTOPOM
WHTepBarne BpemMeHu, KBT.

M3 cbopmyn (2) 1 (3) 1 JaHHbIX Tabnuubl 1 cnepyeT, 4To Oc-
HOBHbIMU (haKToOpaMu, BUSAIOLLMMM Ha BENUYUHY NOTEPb 3MNeK-
TPUYECKON SHEeprum B CpaBHMBaEMbIX TpaHcdopmaTopax, asns-
I0TCA NOTEPU XONOCTOro X0Aa, KOPOTKOro 3aMblKaHus U CTeneHb
3arpy3ku. Tak Kak notepu KOPOTKOro 3aMblkaHus y 060MX TUMOB
TpaHcOPMaTOPOB MOYTU OAMHAKOBbI, & CTENeHb UX 3arpyskut
B UCXOQHOM BapuaHTe CpaBHEHWs MO JaHHOMY NMOKa3aTesto Takxe
cnefyet NpUHYMaTb OAMHAKOBOW, TO Af1A CPaBHEHWSI OCTaeTCs
OOVH BNUSIOLLMIA (DaKTOP — NMOTEPU XONOCTOro xoga. JTOT no-
Kasartesb y HoBoro TpaHcdopmartopa ATMI-400 B HECKOMBbKO
pas HWXe, YeM Y LLMPOKO MCMOMb3YEeMOro B HACTOSLLIEE BPEMSI.
B Tabnuue 2 1 Ha pucyHke 1 npuBeaeHsl AaHHbIe 1 XxapakTepu-
CTVIKW, CBMAETENLCTBYIOLLME O CYLLIECTBEHHOW pas3HULE MOf0BbIX
noTepb B TpaHchopmaTopax, 06yCnoBieHHON Ha3BaHHON BblLLIE
COCTaBNAIOLLEN.

AHanus conoctaeneHus npueedeHHoM B [5] pasHuubl B LieHe
Ha paccMaTpuBaemble TpaHC(opMaTopbl C y4eTOM COOTBETCTBY-
IOLLIMX COCTaBASIOLLMX MNOTEPb Y OAMHAMUKM Tapuda Ha 3neKTpu-
YECKYI0 SHEPrumio NoKasbIBaET, YTO 3aMeHa AeNCTBYIOLLEro napka
TpaHcdhopMaTopoB B pacnpenenutenbHbix ceTax 10 KB akoHoMu-
YECKM LiennecoobpasHa v MOXET OKYMUTLCA B CPeHEM 3a 57 neT.

Ta6bnuua 2. BennunHbl NOTEPb 3NEKTPUYECKON IHEPTUK
(xBT-4/rop) B TpaHccopmaTtopax TM-400 u ATMI-400

M

S,
NpU PasfiN4YHbIX 3HAYEHUAX T U S—"‘ =K

H

Tun TpaHc- K T, 4
thopmaTopa " 1000 1500 2000
TM400 1,0 11 671 13 871 16 071
S, = 400 KBA 0,7 10 351 11 900 13 431
0,3 8591 9251 9911
ATMI-400 1,0 5867 8095 10 324
S, = 400 KBA 0,7 4530 4686 6090
0,3 2747 3415 4084
AW, Teec, kBT
L
18

1000 1500 2000

Puc. 1. 3aBUcMMOCTb BENIMYNHbI NOTEPb INTIEKTPUYHECKON
3Heprumn oT BPeMeEHU noteps B TpaHcghopmartopax TM-400
n ATMI-400 npu pa3nn4Hou cTeneHu 3arpy3ku: 1, 2, 3 — kpusble,

S,
COOTBETCTBYOLYNE OTHOLLIEHUAM S—M =1,0;0,7; 0,3.

H
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Ha pvicyHke 1 npefcraBneHbl 3aBUCMMOCTM BENUYMHBI NOTEPb
3MIEKTPUYECKO SHEPrN OT BPEMEHM NOTEPB B TpaHcopMaTopax
TM-400 1 ATMI-400 npu Tpex 3Ha4eHusX nokasatens K, npuee-
OEHHbIX B Tabnuue 2. 113 3aBucMMOCTen BUAHO, YTO NOYTM oau-
HaKOBblE 3Ha4YeHUs CYMMapPHbIX NOTEPb SNEKTPO3HEPrM B pac-
cMaTprBaeMbIx TpaHcopmaTopax MMEoT MECTO B CIyHae, koraa
TpaHcdopmaTop TM-400 3arpyxeH Bcero Ha 30 %, a ATMIM-400 —
Ha 100 % (To4Ka nepeceyeHns KpuBbIx). [ogo6HOe 06CTOATENLCTBO
[JaeT OCHOBaHWs Ansa pa3paboTKn CTpaTernm 3aMmeHbl UCMonb3y-
€MbIX CUNOBbLIX TPAHCHOPMaTOPOB Ha 60Nee COBPEMEHHbBIE fiaxe
B YCMOBWSX OrPaHNYeHHbIX (P1HAHCOBBIX BO3MOXHOCTEN. [pn aTOM
JOMKHA YHUTbIBATLCH BO3MOXHOCTb MPUMEHEHMNS HA [ABYXTPaHC-
chopmaTopHbIX MOACTAHLMAX PA3IINYHBIX TEXHUHECKMX PELLEHWIA,
B 4aCTHOCTW TaKMX Kak:

— 3amMeHa 060u1x TpaHCcEOopMaToOpPOB OANHAKOBOW UK pas-
JTMYHOW MOLLIHOCTW;

— 3amMeHa 0JHOro TpaHcdopmaropa OQMHAKOBON CO BTOPbIM
WX MEHbLLIEN MOLLHOCTM C o6ecnedeHnem napannesnsHou pa-
60TbI UM COXPAHEHWMEM OFHOIO U3 HUX B XONTIOAHOM WU Fopsiyem
pesepse.

PacuyeT noTtepb 3aNMeKTPOIHEPrun B napannesibHo
pa6oTatoLwmx TpaHcchopmaTopax

B [6] npuBeneHbI BbipaXeHWs Ons pacyeTa notepb 3NeKTpo-
3HEepruu B napannenbHo paboTarLmx TpaHchopmaTopax pas-
NMMYHON MOLUHOCTW. Tak, MoTepu akTUBHOM MOLLHOCTA B 3TOM
cnyyae onpegensoTcs no dopmyne:

AP, =3-I- (””2] )

-

roe | —TOK Harpysaku, A; r,, r,— aKTUBHbIE CONPOTMBIIEHA NEPBOro
1 BTOPOro TpaHcopmartopa COOTBETCTBEHHO, OMnpenensemble
Mo KaTanoXHbIM AaHHbIM, OM.

C nomoLubto hopmyrbl (4) MOXHO paccymTaTb U CPaBHUTL NO-
TEPU aKTUBHOW MOLLHOCTU Npu N060M CoYeTaHUM TpaHcdop-
MaTopoB C Y4ETOM BO3MOXHOCTU MX MapannenbHon paboTs,
a B UTOre paccyuTaTb U CyMMapHble NoTepU akTUBHOW 3Heprum

no dopmyne, NpuBefAeHHoN B [6]:

AW, =AP, -1+ AP, - 8760 (5)

roe AP, = AP, + AP, — cymMma aKkTVBHbIX NOTEPb XONOCTOro xofa
COOTBETCTBEHHO MEPBOro U BTOPOro TpaHcopmaropa.

PaccmoTpum cnepytolimne BapuaHTbl paboTbl TpaHcgopma-
Topoe npu K, = 0,7 :

1) napannensHas paéota gByx TpaHccopmaropos TM-400;

2) napannensHas pab6oTa AByX TpaHchopMaTopoB, 13 KO-
TOpbIX oAuH — ATMIT-400;

3) pabota TpaHcchopmaTopa ATMI-400 Ha nonHyo Harpy3ky,
B 4aCbl NMKOBbIX HArpy3oK — BKItoHeHne fononHuresnsHo TM-400.

B cnyyae napannensHon pa6oTbl ABYX TpaHCcHopMaTopoB
TM-400 npu t = 2000 4 cymmapHble rogoBble NOTEPU 3NEKTPO-
3Heprum cornacHo pacyeTHbIM AaHHbIM (Tabnuua 2) cocTaBuau:

AW, =13 431.2 =26 862 kBT,

a X CTOMMOCTb:
AZ =AW, T =26 862-0,2=5372,4 pyb., (6)

rae T, = 0,2 py6./KBT-4 — yenbHasi CTOMMOCTb MOTEPb.



Mpw napannensHo paboTe TpaHCOPMaTopOB Mo BapuaHTy 2
C O[IMHAKOBbLIM pacrpefeneHnemM BENNYMH Harpy3oK nony4mnM:

AW, =13 431+ 6090 = 19 521 KBT 4,
AZ, =19 521-0,2 = 3904 py6. @)

Mpun ncnonb3oBaHun BapunaHta 3 TpaHcchopmaTop TM-400
Haxo[mMTCA B XONOLHOM pe3epBe, NMO3TOMY CTOMMOCTb NOTEPb
3NEKTPOIHEPIUM B HEM OMpedenMm no cnepytoLLen opmyne:

_AZ;(1-K,)
==

M

AZ, ®)

TO eCTb ronaraem, 4YTo 3TV NoTepm 6yayT UMETb MECTO TOJTLKO
B Yacbl, KOrga cCyMMapHas Harpyska HaxoguTcsa B npegenax
ot S, =400kBA o (S, + S,) - K, =800 - 0,7 = 560 KBA.

B ntore nony4um:

5372,4 - 0,3

AW, =10 324 + =13 626 KBT -\,

AZ, =13 626-0,2 = 2725 py6.

MNpun cpaBHEHMM BapUaHTOB BMAHO, YTO Hanboree BbIrO4HbIM
SIBNAETCA TPETUN, TaK Kak OH 06eCNeYMBaET CHXEHNE MOA0BbLIX
MoTepb SHEPTUM MO OTHOLLEHMIO K EPBOMY Ha CyMMY AZ, —AZ, =
= 5372,4 — 2725 = 2647,4 py6., N0 OTHOLLEHWIO KO BTOPOMY —
Ha cymmy AZ, — AZ, = 3904 — 2725 = 1179 py6. MNpu cTonmocTu
TpaHcdopmartopa ATMI-400 C_ = 8219 py6. (B cOOTBETCTBMM
€ JaHHbIMW, NpuBedeHHbIMK B [5]) B NnepeBode Ha BantoTty Pec-
ny6nvkn Benapycb CpoK ero okynaemocTu npu yCTaHOBKe
o cxeme, Np1BEeOEHHOM Ha PUCYHKe 2, 1 paboTe B COOTBETCTBUM
C PEeXMMOM MO TPeTbeMy BapuaHTy COCTaBIAET:

. .G _ 8219
T AZ,-AZ, 2647,4

=3,1 roga.

YuuTbiBas, 4To AN19 paboTbl N0 TPETLEMY BapuaHTy Tpeby-
€TCS HEeKOTOpas PEKOHCTPYKLIMA NOACTaHLMM C aBToMaTu3aumei
KOMMYTaLMOHHbIX Onepauuin 1 opraHnsauyen asToMaTM4eckoro
KOHTPONSA Harpy3oK, CPOK OKYyNnaeMoCTV NOSIHOMO NPOeKTa Mo-
LepHM3aumn 6yaeT Heckosbko 6onbLue paccyutaHHoro. OgHako
cnegyeT y4uTbiBaTb, YTO MPW MOZEPHU3ALMW B MEPBYIO O4epedb
[OMKHA paccMaTpuBaTbCs peanbHas 3arpy3ka TpaHcopma-
TOPOB, W B 3TOM Clly4ae OCHOBHOW COCTaBMAOLLEN SKOHOMMYE-
CKOro athpekTa MOXET OKa3aTbCa 3amMeHa 3KCNyaTupyeMbix
TpaHCOpPMaTOPOB Ha TpaHCHOPMaTOPbl MEHbLLEN MOLLIHOCTMW.
B Takow cuTyaumm cpok OKynaemMoCTv PEKOHCTPYKLMU B 06LLEN
CNOXHOCTW MOXET He MPEeBbICUTb TPEX NeT.

3aknioyeHune

1. MNepeyeHb OCHOBHbLIX CreundUYHbIX QakTopoB, KOTopble
Heob6Xx0AMMO y4nUTbIBaTb NMPY OpraHn3auum COBMECTHOM paboThl
reHepYPYIOLLMX UCTOYHNKOB SHEPrOCUCTEMbI U pacnpeaeneHHoM
reHepauum, CBUAETENLCTBYET O TOM, HTO Takoe B3aMMOAENCTBME
nMeeT psg SOCTOMHCTB, B TOM Y1CHe CNOCOBCTBYET Kak yBenu-
YeHuto 06bemoB PIT, Tak 1 MoAepHU3aLMm OCHOBHOIO CETEBOMO
060pyn0BaHNs 3HEProCMCTEMbI B YCNOBUAX POCTA KOHKYPEHLIMM
MeXAay NnocTaBLLKaMun SHepPruu.

2. OcHoBy ucto4HuKoB PI™ cocTaBnseT BO306HOBNSIEMas Hep-
reTvika co CBOMMM CrneumdunyHbIMU rpacdmrkamm paboTbl U TPeGO-

10 kB
1
| I
ATMI-400 TM-400
— 0.4 kB
| —

Puc. 2. Cxema aneKTpu4ecKkux coegUHEeHU [ns obecrne4eHus
napasnnenbHoV pa6oTbl ABYX TPAHCGHOPMATOPOB B Pa3HbIX
BapuaHTax

BaHWSIMM K CXemaMm NUTaHus 1 pacnpegeneHns aHeprn. B Takmnx
YCIIOBMAX OPraHn3aLys PEXMMHOro B3aMOAENCTBUSA S3HEProcu-
CTEMbI N NOTPeBUTENEN ANEKTPUHECKON SHEPTUM [OIDKHA MPO-
BOAMUTHCA HA OCHOBE PUCK-OPUEHTUPOBAHHOIO MbILLMEHMS, CO-
rNacHO KOTOPOMY Haubonee npuemMnemblM SBASETCH BapuaHT
KoonepaTuBHOMN Urpbl [7], OpraHM3yemMon Taknum 06pas3oMm, YTO Bbl-
UrpbIBaKOT BCE CTOPOHBI, y4acTBYIOLLME B NMpoLecce reHepaumm
3Hepruu, ee pacnpegeneHvs u noTpedneHms.

3. B cBAi3M ¢ nepepacnpegeneHneM 06beMOB reHepaumu, pe-
KOH(hUrypaumen cxemM pacnpefennTenbHbIX CeTel 1 NepecMOTPOM
MOLLIHOCTEW CUIOBbLIX TPaHCHOPMaTOPOB B 3TUX CETAX B YCIO-
BUSAX CHVDKEHWS Harpy30K W NMOSIBMEHWS HOBbIX TPaHC(OPMaTopoB
C YNy4LIEHHbIMWN 3KOHOMUYECKMMM XapaKTepUCTUKamm, NpoeKThl
PEKOHCTPYKLIMM CETEN 1 pa3BUTUS UCTOYHUKOB reHepawmm, obec-
ne4nsatoLLme nosbieHne TN peXxrMmHO B3anMOLENCTBYHOLLMX
CTOPOH, JOIKHbI COfEpXaTb 060CHOBaHHbIE PacHeThI.
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NMPEANPUATUA DQHEPITOCUCTEMbI

«Mbl HALLEJIEHbI HA NMOBBbILLEHMUE
ADDEKTUBHOCTU HALLEMU
AEATEJIbHOCTM...»

Uutepsbro ¢ aupektopom OAO «benaHeprosawmra»

B.U. Myxou

OAO «bensHeprosawumra» SIBASETCA OAHUM U3 BeAyLMX npeanpu-
ATUIA CTPOUTENIbHO-MOHTaXXHOro kommnnekca MO «BenaHepro». Mon-
Topa ropga Ha3af ero KosineKtuB Bo3rnasun Bnagumup VBaHoBUY
Myxa, noa pyKoBOACTBOM KOTOpPOro npeanpusitue Hapactuno oobe-
Mbl COGCTBEHHOro NPOU3BOACTBA, CO3AaNio HOBbIE NMPOU3BOACTBEH-
Hble JIMHUM U 3HAYUTESIbHO pacLumpuio cdepy cBoen fesATeNIbHOCTU.
B uHTepBblo XypHany B./. Myxa paccka3blBaeT O TOM, YTO CerogHs
npeacTaenseT co6o1 06HOBNEHHOE NpeanpuaTHe.

— Bnagummnp UBaHOBMY, KaKoBbl OC-
HOBHbIe HanpaBieHUs [eATeNbHOCTU
Bawuero npegnpusatna?

— OcHoBHasi cneunannsauus Hallero
npeanpusaTUa — 3TO YCTaHOBKA TeMsioBoW
U30MALMK, LLIYMO- 1 FMAPOU30NALIMM, & TaKKe
06MypOBKa 1 aHTUKOPPO3WOHHAA 3aluuTa
060pyaoBaHns, TPy6onNpoBOLOB U CTPOU-
TeMbHbIX KOHCTPYKLMIA. 3TN paboTbl Mbl Npo-
M3BOAMM B OCHOBHOM [N NpeanpuaTui
MO «BbenaHepro».

HepaBHo y Hac nosBMnocb HOBOE Ha-
npasfieHVe [esTENbHOCTY — MPOVU3BOACTBO
NpoIMPOBAHHOTO NUCTA M CETKM-PabuLibl,
KOTOpbIe ABNAOTCH 31IEMEHTaMM OTAENKN
Tennoson nsonaumn. Mbl Beinyckaem 3tm
marepuarbl KaK 515 BbINMOTHEHWS CBOWX [0-
rOBOPHbIX 0693aTeNbCTB, Tak U Ha 3aKas,
YTO NO3BOJIAET HAM M HALLNM 3aKa3ymKam
9KOHOMWTb PECYPCbI U HE 3aBUCETH OT 3a-
BOA0B-M3roTOBUTENEN.

BO3MOXHOCTW HaLLen fIMHWM MO U3ro-
TOBMIEHMIO NPOOMIMPOBAHHOrO NIUCTa Ha-
CTOMNbKO 3HAYMTESbHbI, YTO Mbl CMIOCOBHbI
MOKPbIBaTb MOTPEBHOCTb B HEM OpraHu-
3aumn MO «BbensHepro» takTnyeckun
Ha 200 %. /1 310 Npu TOM, 4TO BOCTPE6O-
BaHHOCTb B TaKOM MPOAYKLIMM, Kak Mpodou-
NMPOBaHHBIV NACT, B SHEPreTvke Tpagu-
LIMOHHO BbICOKA, BEAb N5 ero YyCTaHOBKM
He TpebyeTcs U3roTOBAEHMUS TAXENbIX
1 TPYOOEMKUX METaNNIOKOHCTPYKLMIA, €ro
JIErKo MOHTMPOBATb, MPW 3TOM OH BblAep-
XXUBAET JOCTATO4HO 60MbLUNE HArpy3KW.

Hawa nuHus no nponseoAacTay npo-
dhunupoBaHHOro nucta paéoTaer 04eHb
onepatnBHoO. Ecnu paHbLLe nocne Topros
NPUXOAMIIOCH OXWAATb MOCTaBKy MeTanna

B TEYEHUE OBYX HeAesb, TO TEenepb 3akas
BbINONHAETCS OYKBasIbHO 3a OEHb-ABA.
To ecTb COBCTBEHHOE NMPOM3BOACTBO CO-
KpaLLaeT CpOKv U3rOTOBIIEHNS MaTepuana
Unu okasaHus ycnyru no4tv B 10 pas. AHa-
JIOrMyHas cuTyaums ¢ CeTKON-pabuuen.
30ech TakKe 3Ha4MTENBHO COKpaLLaloTes
CPOKM NOCTaBKM MPOAYKLWMN.

MomMnMo mn3rotoBneHuns npocmnupo-
BaHHOr0 N1cTa N CeTKN-pabuubl Hawm
crneumnanncTbl OCBOMN NMPOU3BOACTBO
JOGOPHBIX 31IEMEHTOB NOOON, Aaxe He-
CcTaHAapTHON POPMbl. OTU 3NIEMEHTbI
HECYT [iBE OCHOBHbIE (DYHKLMN: 3aLLMTHYIO
(NpepoTBpaLLatoT nonagaHve BOAbI 1 rpssu
B NOAKPOBENbHOE N BHYTPUCTEHHOE NpO-
CTPaHCTBO) M OEKOPATUBHYIO (CnyxaT
Ans opopMNEHNs CTLIKOB U MeCT mnpu-
MblKaHust). Bnarogaps aTomy 3akasuuk
MMeeT BO3MOXHOCTb Cpa3sy 3aKynaTb
BECb KOMMIEKT U34enui, HEOOXOAUMBIX,
JOMycTUM, ANns YCTPOWCTBA KPOBAM, CO-
OPY>XEHUS NN OBLLUBKN CTEH.
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He meHee BaXXHOW 4acTbiO Hallen pa-
60TbI ABAETCH M3rOTOBMEHNE METASIION3-
LEN1IA N3 OLMHKOBaHHOM CTanm 4ns 3aLumTbl
TPy60MpoBOAOB U eMKOCTEN. DaKTUYECKN
Ha KaXX[0M MPOWM3BOACTBEHHOM y4acTke
MMELTCA COBCTBEHHbIE MOLLIHOCTY MO U3ro-
TOBJIEHIIO KOXYXOB A5 TPYOONPOBOAOB J1to-
60ro Tvna. Cet4ac Mbl paboTaem Haf yco-
BEPLUEHCTBOBAHMEM 3TOr0 HanpassieHns
pesTensHocTU. U 1 Mory ckasartb, 4TO Ka-
4eCTBO HaLUMX MeTannonsgennii 3Ha4m-
TeSIbHO BbILLE B CPABHEHUM C aHasoramm
ZPYrux Npon3BoguTenen.

MbI MOXeEM OCyLLEeCTBAATL AOCTATOYHO
LUMPOKWIA CNIEKTP paboT, BLIMOMHASA X Ka-
YECTBEHHO 1 B KOPOTKME CPOKK. [1pu 3TOM
0co60e BHUMaHWe Mbl yaenseM noncky go-
NONMHUTENBHBIX 06BLEMOB PaboThl U OCBO-
€HWIO HOBbIX BUOB AEATENIbHOCTU.

— Hackonbko KOHKYpPEHTOCNOCO6HbI
npopykums n ycnyru OAO «BenaHeprosa-
Lwmra» Ha pbiHke Pecny6nuku benapycb?




— OAO «benaHeprozawmra» aBnseTcs
opraHv3auven aNeKTPOSHEPreTUIECKON OT-
pacnu, No3ToMy NpeanpusTUS 3HEPreTUKN
COCTaBnsAT NpuMepHo 98 % Halumx 3a-
Ka34mKoB. pu Hallem HenocpeaCTBEHHOM
y4acTuM Ha 3HepreTn4eckmx obbektax be-
napycu, Poccun, Juteel v JlatBum BBEOEHO
B fevicTBue 75 Typboarperatos 06LLEN MOLLL-
HocTbio 8072 MBT, 246 3HepreTu4ecKmnx
1 116 BOgOrpenHbIx KoTnoBs. PaboTbl Benuch
Ha TaKUX 3NEKTPOCTaHUMAX, Kak JTyKoMIb-
ckasn MP3C, CmoneHckas A3C, Puxckas
T3U-2, bepesosckas [PIOC, BunbHiocckas
T3U-3, Jlutosckas NPOC, KanuHuHrpap-
ckaa TOL un gp. Heckonbko net Hasap
Mbl y4acTBOBasIM B PEKOHCTPYKLUMM MuH-
ckux TOU-3 n TOL-2. Celtyac Halla ges-
TENbHOCTb CKOHLIEHTPMPOBaHa B OCHOBHOM
Ha PEMOHTax arperaTos Takux MpeanpysTUi,
kak Jlykomnbckas n bepesosckas MPIC,
Hoeononoukas n Nomensckaa TAL, MuH-
ckue TOU-3, TOU-4, TOU-5. Kpome Toro,
Mbl SIBAISETCA CyOnoapsnYMKkoM npoekTa
MO COOPYXEHMIO YCTAHOBKM Npon3Boa-
ctBa Bogopopa Ha OAO «HadptaH». Ha-
LLEeMY MpeanpusTUIO MOPYHEHO CO3aaHne
TENJSIOBON U30MALMN YCTAHOBKMU.

Hecmotps Ha 1o, 4to OAO «bensHepro-
3awmTa» paboTaeTt B OCHOBHOM Ha SHepre-
TUYECKMX 0BLEKTAX, Mbl MOXXEM OKa3blBaTb
YCNyrn nNpakTU4ecKy ntobbIM CyGbEKTaMm,
KOTOpbIM HeO6X0AMMa yCTaHOBKa TEMNIOBO
n3onaLmmn 060pyLoBaHus U TPyGONPOBOLOB,
HE3aBMCUMO OT BELOMCTBEHHOW MpuHad-
NEXHOCTU.

3HaunMbIM aKTOPOM KOHKYPEHTO-
cnocobHocTn OAO «BenaHeprosaimra»
Ha pbiHke Benapycy sBnsertcs 1o, 4To Halle
npeanpusThe — CepTUMULIMPOBAHHLIN NPO-
nasogutens. Kpome Toro, B yCTaBHOM
hoHAe Hallen opraHnsaummn npeobnaga-
I0LLas 10N aKLMIA NPUHAANEXUT rocyaap-
CTBY, @ MHOTME 3aKa34MKM1 3anHTEPECOBaHbI
B COTPYAHWYECTBE C roCcyaapCTBEHHbIMMU
npeanpuaTUAMK, Kak 6oree HaaeXHbIMU
napTHepamu.

Ecnum roBopuTh 0 pacLieHKax Ha Hally
NPOAYKLMIO U YCIYTY, TO OHU PErfiaMeH-
TVPOBaHbI FOCYAAPCTBOM U OMpefeneHsbl
Mo meToankam M1HUCTepCTBa apXUTEKTYPbI
U cTpouTenbCTBa. U ckaxy npsiMo, npakTuka
nokasana, 4YTo OnTMMM3aLust NPOLECCOoB
MPOM3BOACTEA U OKa3aHWs YCNyr No3BosiseT
Ham MpPou3BOAUTL 6ONlee Ka4ECTBEHHYIO
NPOLYKLMIO C HAMMEHBLLEN CTOUMOCTBHO.

— KakoBbl nepcneKTuBbl pasBuTtus
Bawero npeanpuatua?

— B uenom B nepcnekTnee Mbl HaLENeHbI
Ha JarnbHeliLlee nosbilleHne apeKTMB-
HOCTV CBOEN AeATeNbHOCTU. ITOMy ByaeT
BO MHOIOM CMOCO6CTBOBATh CO3AaHMe B Te-
KyLLIeM rofly Ha NpeanpusTMM naéoparopumu
no nacnopTv3auny TEMIOBON U30NALMN.
o cux nop B pecnybnunke yHKLNOHU-
poBana ToNMbKO OfHa akKpeaMToBaHHas
naéoparopus B 310l cdpepe. MNoseneHne
Ha NpeanpuaTin Takon naéopaTopum Ccy-
LLIECTBEHHO PaCLUMPSET rOPU3OHTbI HALLIE
JesTensHOCTW. B nepByto o4epenb Mbl nna-
HUPYeM OMNpeaensTb NapaMeTpbl SHEProadh-
(hEKTUBHOCTY MPUMEHEHNS TEX UM UHBIX
MaTepuasnos, UCMoMb3yeMbIX MPY PEMOHTaX,
a Takxxe TEXHOMOr i MPOM3BOACTBA PaboT.
B HacTosiee Bpems nabopaTopus Haxo-
JUTCS Ha CTagun akkpeauTaumm.

OpHow 13 cTpaternyeckmx 3agad npeg-
NpuATUS ABNAETCS PeLLeHne Npobembl
obecneyeHns Ka4eCTBEHHOM aHTUKOPPO3U-
OHHOW 3aLLWTbI BHYTPEHHEN MOBEPXHOCTH
€MKOCTEN, B KOTOpbIX Ha TOLL xpaHsaTca
arpeccuBHbIe cpeabl 4115 XMMUYECKON BO-
Joounctkn. CerogHs Ans peLUeHns 3Ton
3a4a4v NCNonb3yTCA TEXHONOTMK NPo-
LLSIOrO CTONETWSA, M SHEprocmcTema Hecet
3HauMTENbHbIE MOTEPU M3-32 HEOOXOAW-
MOCTU 4acTbIX PEMOHTOB XMMMWUYECKOIO
o6opynoBaHus. beiBanu cutyaumm, korga
BbINOMHEHHbIE HALLMMK CreumManucTamm
paboTbl B 3TON 0611aCTM COOTBETCTBOBANMU
CTaHpapTam KayecTBa, HO maTepuvan Bbl-
XOZWI U3 CTPOS 10 OKOHYAHWUS rapaHTUMHBIX

OAO «BbenaHeprosawura»

220021, Benapycb, r. MuHck
nep. bextepesa, 7
Ten. +37517 295-20-11
dhakc +37517 296-53-05
e-mail: secrbez@bez.by,
bez_minsk@tut.by

CPOKOB, ¥ HaLLIe NpeanpuUaTUE HECSTO YObITKW.
VIMeHHO No3ToMy 6bIN0 NPUHATO peLLeHre
B35iTb Ha ce6s1 NOUCK NPON3BOAUTENEN
COBPEMEHHbIX MaTepuanos. Mbl nay4unnm
PbIHOK, M Yy HAaC NOSIBUIMCb HOBbIE NOCTaB-
wimkn. CerogHs Npy NPoVM3BOACTBE aHTU-
KOPPO3MOHHbIX paboT Mbl Npegnaraem
3aKasuuKy COBPEMEHHbIE MaTepuarsl,
KOTOpbIE HE TONMbKO 06nafatoT NyyLIMMM
Ka4ecTBamu no CpaBHEHUIO C TPaaMLIMOH-
HbIMMW, HO U 3HAYUTENBHO CHMKAIOT CTO-
WUMOCTb BbIMOJSHAEMBIX paboT.

B nnaHax Ha nepcrnekTvBy y Hac CTout
3aja4a 0CBOMUThL ellle OfHyY ycnyry — 3a-
YUCTKY pe3epByapoB XUMUYECKUX LIEXOB
1 Ma3yTHbIX XO3AICTB OT CBET/IbIX Y TEMHbIX
HepTenpoayKTOB, a TAKXe OT XMMPEareHTOoB.

Ecnwv rosopuTb 0 605ee ganekux nep-
CMEeKTVBAX, TO 0fHa U3 rnobasbHbIX Lienen —
3TO HaNaauTb CO6CTBEHHOE MPOM3BOACTBO
BCEX MaTepuanoB, KOTOPbIe HEOOXOANMbI
ans 3chheKTUBHOM OeATENBHOCTM HALLEro
npeanpusaTys, n 06€CNEYUTb Ero TEXHNYE-
CKOE NepeBoopyXeHne. Hauano yxe noso-
XeHo. 3a nocnegHue nNonTopa rofa y Hac
CyLLeCTBEHHO O6HOBUIICA Mapk 060pyno-
BaHWUS 1 aBTOMOOUSIbHON TEXHUKU. [1pocTo
HEOLIeHNMbIM NMPUOBPETEHNEM CTara aBTo-
MOGUbHAsA BbILLKA, Cpasy oTnasn Bonpoc,
KaK NMpOM3BECTW PEMOHT TEMSIOBON U30AALMN
Ha BbicoTe 30 M. C NpMMEHeHNEM HOBbIX
TEXHOSIOMNIA Mbl MPOBENM PEMOHT CBOMX 623
1 MacCTepPCKUX, 4TO NO3BOMWIIO CYLLECTBEHHO
CHM3UTb NOTPEBNEHNE TENSTOBOM U SMekK-
TPUYECKOM 3HEprMun. 3a CYET YCTaHOBKM
TENMOM30MAUMU B NPOLLIOM FOAYy TOMbKO
Ha ofHOM 6a3e Ham y[anocb CIKOHOMMUTb
Ha o6orpese 90 kasn, HeCMOTPS Ha BBe-
LEHWe B 3KCNITyaTaLymio HOBbIX MoLaaen.

Opyrimu crnosamu, nepexoas Ha 6onee
COBPEMEHHbIE TEXHOJOMUU, Mbl YIyY-
LaeM nokasarenu paboTbl NpeanpuaTus,
41O, 6€3YCNOBHO, BEAET K NOBbILLEHWIO
3(PPEKTUBHOCTM HaLLIEN OEATENBHOCTY.

BbecepoBana AnnHa TOBMACSIH

www.bez.by

YHI1 100098854
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KPUTEPUUN OLLEHKUN HAQEXHOCTMU
PABOTbI TEMJIOUCTOYHUKOB

CsoeBpeMeHHasi U BCeCTOPOHHSISA MOAroTOBKa CUCTEM TenNoCcHa6-
XXeHusi noTpebutenen K pabote B 0CEHHe-3UMHUIA nepuopg, obe-
crnevyeHue HapEeXHOCTU MX paboTbl, JOCTUXKEHNE HEeo6Xo0AUMOoro
YPOBHS B3aUMOAEWCTBUSA TernjocHa6XXalowmx opraHu3auui, no-
Tpebutenen TENIOBOW SHEPruu, TOMMBO-, BOQOCHa6GXaloLWMX 1
ApYyrvx opraHv3auui npu BO3HUKHOBEHUU aBapUWHBbIX CUTYyaLK
ABNAIOTCA BaKHenwmmMK dhakTopamu 6ecnepe6oHoCcTM obecrie-
YeHUs TEMNJIOBOM 3HEpPruen Kak coumanbHou cpepbl, Tak U pearnb-

HOro CeKTopa 3KOHOMMKU CTpPaHbl.

nOJJ,FOTOBKa CUCTEM TENNOCHABGXeHNs
K paboTe B YCIIOBUAX OCEHHe-31MHEro ce-
30Ha 1 UX 3KCNnyaTaums [OMKHbI OTBEYaTb
TpeboBaHuam gevictaytoLmx TKIM 458-2012
«[paBunna TEXHNYECKOWN 3KcnnyaTaumm
TENOoyCTaHOBOK W TENIOBbIX CETEN Mo-
TpebuTenein», TKIM 459-2012 «[Mpasuna
TEXHUKM 6€30MacHOCTM Npu SKCryaTaumm
TENIOYCTaHOBOK W TENJIOBbLIX CETEN Mo-
TpebuTenew» 1 Opyrmx HOPMaTUBHO-TEX-
HWYECKMX JOKYMEHTOB MO 3KChyaTaumm
KOTefbHbIX, TENNO3HEPreTM4eckoro 06o-
pyOoBaHWs U TENJOBbIX CETEN.

Kateropuu no HapeXXHoCTH
TenynocHabXeHus

B cooteTcTBUM C N. 5.2 TKIT 45-4.02-
182-2009(02250) «Tennosble ceTn. CTpo-
uTenbHble HOPMbl NPOEKTUPOBAHKS» BCE
noTpebuTeny TENSTOBON 3HEPrUN AenATCs
Ha TpW KaTeropum no HafgexXHocTn Tenno-
CHabXeHus.

K | kaTeropun oTHocATCA NoTpebu-
TENW, HapyLleHWe TenIoCHa6XeHWs KO-
TOPbIX CBA3AHO C OMAaCHOCTbIO AJ15 XN3HU
nogen (Mpu CHWXeEHUN TemnepaTypbl
BO3[yxa B MOMELLEHUNAX HUXe npegyc-
MoTpeHHbIX FTOCT 30494) unu co 3Hauwn-
TeNbHbIM yLLEEP6OM HAPOZHOMY XO3ANCTBY
(noBpexaeHne TEXHONOrMYeCKoro 06opy-
[OBaHWsA, MaccoBbIn 6pak NpogyKumn).
B Takmx nomMeLLieHnsX He JOomycKaeTcs CHX-
XXEHVe TeMnepaTypbl BO3AyXa HUXe 3Ha-
YEHWIA, NPefyCMOTPEHHBIX TEXHUYECKUMU
pernameHTamu 1 MHbIMW 0693aTesSIbHbIMU
TpeboBaHuaMU. B 3Ty kaTeroputo Bxogat
poaunsibHble JOMA, AETCKNE AOLLKOSMbHbIE
yYpexaeHus ¢ KpyriiocyTo4HbIM Npedbl-
BaHWEM [ETeW, 30aHus cTaLnoHapoB fne-
4e6HbIX OpraHn3aLyi, KapTUHHBIX Franepen,
NPOU3BOACTBEHHbIE 30aHNA XUMNYECKOW
MPOMBILLIEHHOCTM, LIAXTbl U T.N.
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Ko Il kaTeropum 0THOCATCA XWIble U 06-
LLIeCTBEHHbIe 3[aHuns, B OTanmBaembIx
NMOMELLIEHNAX KOTOPbIX A0MYCKAETCA CHU-
XeHne Temnepartypbl fo 12 °C (Ha nepviog,
NUKBMAALMM aBapuu, HO He 6onee Yem
Ha 54 4) 1 NPON3BOACTBEHHbIE 3AaHUSA,
roe TemnepaTypa Ha nepuog aBapuinHo-
BOCCT@HOBUTENbHbIX PaboT He JOMKXHa
onyckatbcst Huxe 8 °C.

K Il kaTeropum oTHOCATCS OCTarnbHble
noTpebuTenu: cknagpl, rapaxu, CTOSHKM
aBTOMOGWNEN, 3AaHMA NIECOMUIOK, Liexa
0epeBoobpaboTkM, PEMOHTHO-MEXaHu-
Yyeckne MacTepckue, NoMeLLeHns KaHa-
NN3ALMOHHBIX M HACOCHBIX CTAHLMIA M T.M.

CocTaBnsoLLmMMm HaieXXHOCTH obecre-
YEHWS NOTPeOUTENEN TENNOBOW SHEPrnen
SIBNAIOTCA cnepytoLine hakTopsbl:

— HafeXHOCTb paboThl U HaNN4me pe-
3epBa KOTenbHbIX;

— HafleXHOCTb paboThbl U HanMN4me pe-
3epPBHbIX NTMHUIA MO TPY6ONPOBOAAM;

— CNOCOBHOCTb TernnocHabXaroLLmx op-
raHvM3aumii K onepaTnBHOMY YCTPaHEHUIO
BO3HMKaIOLLMX NPW NOBPEXAeHUN 060-
pyLoBaHWs KOTeNbHbIX U TPY6ONPOBOAOB
TENNOBbIX CETEN aBapuMHbIX CUTYyaLmN,
B TOM YMCIIe CBA3AHHbIX C UBMEHEHUAMM
rmapaBMyecKnX n TemnepaTypHbIX pe-
XMMOB paboTbl TENNOMUKALNOHHOIO
Kommekca (owmbKM onepaTuBHOro nep-
coHana, BMelLaTenbCTBO TPeTbMX ML,
nT.h.).

Tpe6oBaHUs K opraHu3auum
aKcnnyartauum
TennoUCTO4YHUKOB

Kateroputo notpebutens TennoBown
QHeprun no HaaexxHocTn TennocHaoXXeHus
ONPERENSIOT TEXHNYECKME YCIOBUS SHEP-
rocHaéXatoLlen opraHmsaumm, 3agaHve
Ha MPOEKTUpPOBaHuMe noTpebutens nMoo
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H.H. KNCEJEB,

HaYyanbHUK 3HEepPronHcnekuun
c¢ounmnana «dHeproHap3op»
PYI «f'omenbaHepro»

O.J1. XXUTKO,
3aMecTuTeslb HavyanbHUKa
3HeprovHcneKummn

MWHMCTEPCTBA, BEAOMCTBA MNN BbILLIE-
CTOSILLME OpraHmn3aunm noTpebuTenein.

[ns opraHvsauum onepaTuBHOro npo-
BEEHUst BOCCTAHOBUTENbHO-PEMOHTHbIX
paboT Npv HapyLLEHUN TENNOCHAGXEHNS
noTpebuTenel B aBapuiHbIX CUTyaLmsXx (3a
UCKITIOYEHMEM (DOPC-MaXXOPHBIX) TENJO-
cHab>atoLLiMe opraHn3aumm 06s3aHb! pas-
pabaTtbiBaTb ¥ NPeACTaBNAATL HA YTBEPX-
[eHWe opraHa UCMONHUTENBHOW BNacTu
MosiIoXXeHue (MHCTPYKLMIO) O B3aMMOfEN-
CTBMM KOMMYHarbHbIX CNYX6 U Opyrunx
opraHu3auui no NMKBMaaLmm aBapunHbIX
CUTYyaLMI C YETKUM pacnpefeneHnem obs-
3aHHOCTEN nepcoHana Kaxxgown U3 npu-
BNEKaeMbIX OpraHm3aumn.



Ta6nuua 1. OTHOLLEHME AONYCTUMOrO CHMKEHUS Harpy3Ku Ha TeNIOUCTOYHMUKE K
Tpebyemoui ans obecnevyeHns TeMNepaTypHOro peXxvuma BHyTPU NomeLLeHui ans
notpeéutenen Il n lll kateropuit No HafeXXHOCTU TENNIOCHAGXXeHUs

HaumeHoBaHue noka3arens

PacuyeTHas TemnepaTypa Hapy>HOro Bo3gyxa
ANsi NPOEKTUPOBaHUSI OTOMJIeHUs (COOTBETCTBYET
Temnepatype Hapy>XXHOro Bo3ayxa Haubosnee XoNOgHOU
NATUAHEBKN ob6ecnevyeHHocTbio 0,91), °C

-10

-20 -30 -40 -50

ﬂOI’IyCTVIMOG CHWXeHne nogaymn

N 78
TEnnoBomn aHepruun, %, oo

84 87 89 91

Ta6bnuua 2. 3aBUCUMOCTb CHUXXEHUSA TEMMEepaTypbl B OTaNIMBaeMbIX NOMELLEHUAX OT

KoadpchuLmeHTa akKymynsaumum sgaHui, °C/y

Temn cHuXeHus Temnepatypsbl (°C/4) npu Temnepartype
Koachcomument HapyXHoro Bo3gyxa, °C
aKKyMynsiuum, 4 20 10 20 30
20 0,8 1,4 1,8 2,4
40 0,5 0,8 1,1 1,5
60 0,4 0,6 0,8 1,0

B T0 Xe Bpems akcnyaTaums cuctem
TennocHabXXeHns fOMKHa 6bITb OPraHn3o-
BaHa Tak, YTo6bl B MEPVOL, aBapUIAHO-BOC-
CTaHOBUTENbHbIX PA6OT Nogada Tennoson
3Hepruv (TENNOHOCUTENS) B TON U UHON
cTeneHu 6bi1a obecrneveHa BCem KaTero-
pusiM NoTpebuTenewn, B HaCTHOCTK:

—noTpe6uTenam | Kateropum — B NMofHOM
o6beme. C y4eTOM MHEPLUMOHHOW Cro-
COBHOCTW OrpaxaaroLLUmx KOHCTPYKLUUIA
30aHui (KO3 MULMEHT akKyMynaumm),
Kak npaBuns1o, NPEBbILLEHWSA TEMNepaTypbI
BHYTPM NOMELLEHWUI Haf coumalibHbIMU
cTaHpapTamu Ha 3 u 6onee rpagycos,
a TaKkxe B 3aBYCUMOCTY OT TeMnepaTypsbl
Hapy>HOro BO3AyXa W MOrofHbIX YCII0BUiA
BO3MOXHO NpekpaLleHne nogadum Tenno-
HOCWTENS Ha [OMYCTUMOE BPEMS, PaBHOE
BPEMEHV CHVKEHWS TeMnepaTypbl, NpeBbl-
LatoLLien coumanbHblin cTaHdapT, A0 CTaH-
L,apTHOrO YPOBHS;

— XUINLLHO-KOMMYHaJTbHBIM 1 MPOMBILL-
neHHbIM notpedutensam Il v il kateropumin —
B pa3Mepax, yKkasaHHbIx B Tabnumue 1%, roe
npusegeHa 3aBUCMMOCTb JOMYCTUMOro
CHWDKEHMSA Harpy3Ku Ha TEMNOUCTOUHNKE
oT Tpebyemon ans obecneyeHus Temne-
paTypHOro pexuma BHYTPU NMOMeLLEHWA
ansa notpeéutenen |l v lll kateropwi no Ha-
LEXHOCTU TEMOCHAOXEHNS.

CneumanuncTbl CHMTAIOT, YTO Hambonee
noaBepXeHbl Pa3MOPaXKMBAHWIO YHaCTKN
CUCTEMbI OTOMNEHUS, HAXOAALLMECS B MOA-
Barnax, nogbesfax v Ha Yeppakax 3gaHui
NPy CHWXEHUW TemnepaTypbl Bo3dyxa
BHYTPU XWMbIX nomellexnii o 8 °C.
[nsa pasHbix rpynn 3gaHnin MOXHO onpe-

[ennTb MakcumasbHO [OMyCTUMOE BPeMs
OTKJTIOHEHUS CUCTEMbI TEeMJIOCHA6XeHNs
ONs NMMKBUZALMU aBapURHOM CUTyaLmn.
OpvieHTMpOBOYHAS 3aBUCUMOCTb NaAeHUs
Temneparypbl B OTannBaembIX NnoMeLLe-
Husx (°C/4) oT KoadhMLUMEHTA aKKYMY-
NALUA MIPU NOSTHOM OTKITIOYEHWUU TENso-
HocuTens npuesedeHa B Tabnuue 2.
KoathhunumeHT akkymynsaumm xapak-
Tepu3yeT BENUYMHY TepMUYECKOro CO-
NPOTMBIIEHNA 30aHUIA U, Kak npasuio,
3aBUCUT OT TONLUMHBI CTEH, KO3huruy-
€HTa Tennonepeaaqn orpaxaatoLLmnx KoH-
CTPYKUMIA, KOIhULIMEHTA OCTEKNEHNSA
1 Apyrux xapakTepucTuk. Ero sHaveHve
AN15 pa3nnYHbIX TUNOB 3AaHWA JOMKHO Ha-
xoauTbea B npegenax ot 14 go 20 y. Mpw-
HMMas 3TO BO BHMMaHWe, HeTPyQHO onpe-
[enunTb MakcrMarsbHO BO3MOXHOE Bpems
OTKITHOYEHNSA CUCTEMBI TENSIOCHAGXEHNA
3[,aHNA B 3aBMCUMOCTM OT TeMnepaTypbl
Hapy>XHoro sosfyxa. Tak, K npumepy,
B 3aHWN C KO3 MULIMEHTOM aKKyMYNsALmMA
60 4 npy Temnepartype HapyXHOro BO3-
pyxa—10 °C Temn nageHuns TemnepaTypsbl
cornacHo Taénuue 2 coctasut 0,6 °C B 4ac.
Bpewms cHuXeHus TeMnepatypsbl B KBap-
Tupe ¢ 18 po 8 °C, npu KOTopbIX B NOA-
Baflax U Ha NECTHUYHbIX KIIETKax MOXeT
NMPON30NTH 3amep3aHne TENIOHOCUTENS
B Tpy6ax, onpegenurcs kak (18 —8) : 0,6
n coctasut 16,7 4. Ecnu B pesynesrtaTe
aBapvv OTKIOYEHO HECKOSIbKO 3[aHui
C pa3HbIMU TEPMUYECKUMU XapakTepu-
CTUKaMu, TO MakcumarnbHoe Bpems OT-
KMIOYEHUS CUCTEMBI TENNOCHABXEHUS
Ha NUKBMOAUMIO aBapuHOW cUTyauuu

* OpFaHM3aL{MOHHO—MeTO,aM‘-IECKMe pekomeHgaymnu ro rnogrotoBKe K npoBefeHnto oTornnuTesibHoro
nepuofga v roBbILLEHNIO Ha[eXXHOCTU CUCTeM KOMMYHaslbHOro TEnI0CHa6bXXeHNs B I opojax v

HaceneHHbIx nyHkTax Poccuiickovi @epepavmm.
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onpenensieTcs no 3AaHUI0 C HAMMEHbLLUUM
KO3(h(PULIMEHTOM aKKYMYNSLIMK.

HapeXHoOCTb 1 pe3epBupoBaHMe
TenJoMcTO4YHMKOB

B cootetctBumM co CHuIM I1-35-76 «Ctpo-
nTenbHble HOPMbI U NpaBsuna. HOprI npo-
eKTnpoBaHus. KoTenbHble YCTaHOBKU»
K | KaTeropun no HagexHoOCTM Tenno-
CHa6XEHNs OTHOCATCA KOTESbHbIE, ABNSAIO-
LLMeCs eIMHCTBEHHbBIM MCTOYHMKOM Tenna
n obecrneunsaroLme notpebutenen | ka-
TErOpun, HE NMEIOLLIMX UHOMBUAYAIIbHBIX
pe3epBHbIX MCTOYHMKOB Tenna; Ko |l kate-
ropuu — oCTalbHble KOTESbHbIE.

CornacHo CHwuIM41-02-2003 «Tennosble
CeTU» pe3epBNPOBaHME MCTOYHUKOB Tenna
MO OCHOBHOMY 060pyZ0BaHuI0 obecrneyu-
BaeTcs credytoLmmM o6pasom. [Mpu Beixoge
13 CTPOS CaMOro MOLLIHOMO KOT/1a MPOU3BO-
OUTENBHOCTb OCTaBLLUMXCA KOTNOB AOMKHA
06€ecneynTb NMOKPbITUE TENNOBOIN HArpy3KN
B 3aBMCUMOCTV OT pacHeTHOM TEMMNEePaTypbl
Hapy>XHoro Bo3gyxa B obbeme 78-91 % pac-
YETHOW Harpy3ku Ha OTOMJIEHWE W BEHTU-
naumo ansa notpeéutened Il v il kateropui
1 100 % — ans notpebutenen | kateropuu.

B KoTenbHbIX JOMKHO yCTaHaBNn-
BaTbCA HEe MeHee [BYX KOTMOB (B Npo-
N3BOACTBEHHbIX KOTENbHbIX Il KaTeropum
[ONyCcKaeTcsl YyCTaHOBKa OQHOro KOTna).
MakcumarbHoe KoIM4eCTBO KOTIIOB, yCTa-
HaBnuBaeMbIX B KOTENbHOW, onpepens-
€TCH Ha OCHOBAHWNM TEXHUKO-3KOHOMUYE-
CKUX pacyeToB.

B cnyyae aBapwiiHOW cuTyaummn gony-
CKaeTCs OTKITOYEHNE CUCTEMbI FOPAHEro
BOJOCHabXeHus.

KoTenbHasa gomkHa 6bITb 06ecneyeHa
HOpPMaTVBHbLIM 3aMacoM aBapyuHOro TOM-
nvBa, ecnu 3To NpegycMOTPEHO Npo-
ektom. CornacHo CHull 11-35-76 «Ko-
TeNbHble YCTaHOBKMW» 3MIEKTPOCHabXeHue
KOTeNbHOW NPON3BOANTENBHOCTLIO 6onee
10 Mkan/4 hakTU4ecKn JOMKHO COOTBET-
cTBoBaTth | kateropuu. MNpu 3TX ycnoemsx
CTPOUTENLCTBO ABYX UCTOYHMKOB Tenna
[N HAaCEeNEeHHOro NyHKTa He ABNAeTcs
0653aTenbHbIM TpeboBaHMEM U 060CHO-
BbIBAETCH TEXHUKO-3KOHOMUYECKUMM CO-
06 paXeHNAMU.

B npakTuke NpuHATO NPOBOAUTL OLIEHKY
HaAEeXHOCTV TENNONCTOYHMKOB MO 4 Moka-
3aTenaM: HadeXHOCTN CUCTEM 3NIEKTPO-,
BOLO-, TOMIIMBOCHAGXXEHWS M COOTBETCTBUIO
TENNOBOW MOLLHOCTM UCTOYHUKOB Tenna
M NPOMYCKHOW CMOCOBHOCTW TEMMOBbIX
ceTen pac4eTHbIM TennoBbIM Harpyskam
noTpeéuTenen.

1. HagexXHOCTb cncTeMbI 3N1eKTPOCHa6-
XEHUs TeNnoncTo4HNKoB (K ) xapakTepu-
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rocyYaAPCTBEHHbIA 9HEPTOHA30P

3yeTCs HaM4YMeM MM OTCYTCTBUEM pe-
3EpPBHOr0 3MEKTPONMUTAHNSA:

— NP HaIM4KUM BTOPOro BBOJA UK aB-
TOHOMHOIO MCTOYHMKA 3NEKTPOCHAGXKEHNS
(A3 v A3C) K, = 1,0;

— NPV OTCYTCTBUM PE3EPBHOI0 3NEKTPO-
NUTaHUS NPY MOLLHOCTW OTOMMUTESIbHOW
KoTenbHol o 5,0 Mkan/y K, = 0,8; o1 5,0
no 20 Mkan/4—K_ =0,7; cebiwwe 20 Mkan/y -
K,=0,6.

2. HapeXHoCTb cucTeMbl BOOOCHAO-
XEHUsi TeNNouCTO4HNKOB (K ) xapakTe-
pU3yeTcsa HanMMyYMeM UM OTCYTCTBUEM
pe3epBHOrO BOOOCHAGXKEHNS:

— NPW HaNM4UK BTOPOrO HE3ABUCKUMOTO
BOAOBOAA, apTE3UaHCKOMN CKBaXWHbI
MM eMKOCTM C 3anacoM Bofbl Ha 12 4 pa-
60Tbl OTONUTENBLHOW KOTENLHOM NpW pac-
yeTHoW Harpyske K_ = 1,0. CornacHo
CHwuIM gnsa koTtenbHbIX | KaTeropuu cne-
gyeT npegycMatpusath He MeHee OBYX
BBOLOB A151 06bEAMHEHHOI O UM NPOU3-
BOACTBEHHOro BogonposoAa. Mpu npu-
COEMHEHUN K TYMUKOBbIM CETAM BO-
JonpoBofa cnegyert npegycmartpveatb
pes3epByap 3anaca Bofbl Ha Bpems JIK-
BUOauun aBapvm B COOTBETCTBUM CO
CTPOUTESIbHBIMU HOPMaMW ¥ NpaBuIaMu
NPOEKTUPOBaHMWS HAPYXHbIX CETENR U CO-
OpY>XEHUI BOOOCHAOXEHUS;

— B CJly4ae OTCYTCTBMSI PE3ePBHOMO
BOAOCHAGXEHNSA NMPU MOLLHOCTU OTOMM-
TenbHOM KoTesbHOM 10 5,0 Mkan/y K =0,8;
ot 5,0 po 20 lkan/4 — K_ = 0,7; cBbllle
20 Nkan/u - K_=0,6.

3. HapgexXHoCTb cucTembl TOMNBO-
CHabXeHust TennouncTo4HnKoB (K ) xapak-

TEPU3YeTCs HAIMYMEM UIIN OTCYTCTBUEM
pe3epBHOro TOMIMBOCHAGXEHMS:

— MpU HaNM4YMM PE3epPBHOrO TOMNNBA
K. =1,0.

CornacHo CHuIT pnsa koTenbHbIX Npo-
n3BoauTenbHocTblo 6onee 20 Mkan/uy,
OCHOBHbIM BWOM TOMNNBA KOTOPbIX SiB-
nsieTcs ra3oo6pasHoe, JOMKHO Npefycma-
TPUBATLCA PE3EPBHOE — TOMOYHbIN Ma3yT.
Mpw pa3paboTke NPOEKTOB KOTENbHbIX 3TW
BMIbl TONSIMBA CrEAyeT paccmaTpueatb
Kak paBHO3Ha4Hble. Buabl Tonnvea ocHOB-
HOro, PE3ePBHOI0 1 aBapPUIHOTO, @ TaKXe
Heo6X0AMMOCTb PE3EPBHOMO UK aBa-
pWIAHOrO BMAA TONMBA ANS KOTESbHbIX
YCTaHaBMMBAKOTCA C YYETOM KaTeropuu
KOTEJNbHOM, UCXOAS U3 MECTHBIX YCII0BUIA
3KCMyaTaumm, no CornacoBaHuio ¢ Tom-
JIMBOCHAGXaIOLLIMMM OpraHn3aumsamu.

[ns KoTeNbHbIX NPOU3BOOUTENBHOCTHIO
o 20 kan/y4 pesepBHOe TOMNIMBO K ra-
3006pa3HOMy He npefycMmaTpuBaeTcs;
LNSt KOTENbHbIX TaKOM Xe NPou3BoanTESNb-
HOCTW, OTHECEHHLIX K NEPBOWA KaTeropuu,
MOXET NpeaycMaTpuBaTbCsi aBapuitHoe
XMOKOe TOMMBO, HEOOXOAUMOCTL KOTO-
poro, a Takxe ero Bug (TOMoYHbIN MasyT,
Nerkoe He(pTAHOE TOMMMBO) ONpeQenseTcs
OpraHoM, ycTaHaBMBaoLLMM BUAbl TOM-
NMBa N1 NPOEKTUPYEMOW KOTENBHOW;

— NpY OTCYTCTBWW PE3EPBHOMO TOMMNMBA
LS OTONWUTENbHOW KOTENbHOM MOLLHOCTBIO
no5,0Mkan/uK =1,0;015,0 0020 kan/y—
K. =0,7; cBbiwe 20 Nkan/y — K =0,5.

4. CoOTBETCTBME TEMNOBOW MOLL-
HOCTU UCTOYHMKOB TeMna u NpomnyckHowm
CNOCOBGHOCTM TEMMOBbLIX CETen pac-
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YeTHbIM TEMNNOBbLIM Ha-
rpy3kam notpeéutenemn
(K,) onpepenseTtcs
pasmepom peduuumrta
MOLLIHOCTU KOTEJIbHOM:
ecnu oHa cocTasnseT
10 %, To K =1,0; ot 10
0020 %-K =0,8;07120
1030 %—K_=0,6; cebille
30 % -K_ =0,3.

3[ecb HaJo y4uThbI-
BaTb, YTO YEM MEHbLLE
TEnnoBasi MOLLHOCTb KO-
TeNbHbIX, TEM MEHbLLUE
BpeMeHn notpebyeTcs
ONst yCTpaHeHns BO3-
HUKLLMX aBapuiHbIX CU-
Tyaunin. Bonee Toro,
K AaHHbIM TEenaoncTou-
HMKaM MOXHO onepa-
TMBHO MOAKIoYaTb MO-
6unbHble MOAYIbHbIE
KOTesbHble, TENnosas
MOLLHOCTb KOTOPbIX
B [oMenbcKon 06nactv He npesbiLaeT
1,1 Mkan/y.

Mpy HaNMYMM HECKOMNBKMX UCTOHHUKOB
Tenna [omkHa 6bITb NpoaHaIM3npoBaHa
BO3MOXHOCTb paboThbl MX HA eQWHYIO Ten-
noByto ceTb. B 3TOM cny4ae npv aBapum
Ha 0HOM U3 UCTOYHWKOB Tenna MMeeTcst
BO3MOXHOCTb 4aCTU4HOr0 06ecneyeHuns no-
TpebuTenev TENSIOBOM SHEPTrUEl N3 eQuHON
CEeTU 3a CYET ApYrux MCTOYHMKOB Tenna.

06w KpUTEPUIA OLIEHKM HAAEXHOCTH
TennoucTouHnkoB (K) paccumtbiBaeTcs
Kak cpefiHee apuMETNHECKOE OT CYyMMbl
yKa3aHHbIX MoKasaTenen:

—npun K_= 0,85-1,0 roToBHOCTb KO-
TENbHOW K HECEHUIO TEMOBON Harpy3Kku
C Y4ETOM KaTeEropum HaleXHOCTY NMOAKIO-
YeHHbIX noTpeduTenen cumtaeTcsa yaoBs-
netsoputensHoi. Ecnun oguH n3 nokasa-
Tenen Huxe 0,7, TO OLEHKa CHMXaeTcs
[0 OrpaHUY4eHHOM rOTOBHOCTY;

—npn K_=0,7-0,8 roToBHOCTb Tennomc-
TOYHMKA OLEHMBAETCA KaK OrpaHNYeHHas.
Ecnu 3Ha4yeHne ogHOro n3 nokasarenemn
Hxe 0,5, TENNOUCTOYHMK OLIeHMBAETCS
Kak He o6ecrneYvmBatoLLnii FOTOBHOCTb;

—npu K Huxe 0,7 06Liasn oLeHka — He-
rOTOBHOCTb TEMIOUCTOYHUKA.

KoHeuyHo Xe, ykasaHHble Koadhduum-
€HTbl HE rapaHTUPYIOT HaJEeXHOCTb pa-
60Tbl KOTENBHOrO Y BCMOMOraTeslbHOro
ob6opynoBaHus. B To xe Bpems aaHHble
OLEHKM MO3BOMAT TennocHa6XxaroLwmm
opraHu3aumsM NpoBeCTN aHanua roTos-
HOCTM K 06€CNEYEHMI0 TENSTOBOM SHEpruemn
noTpeéuTenen B 3aBUCUMOCTM OT KaTte-
ropuv HageXHoCTU.



K BONMPOCY O KAYECTBE NMPOTOKOIJIOB
ONIEKTPO®PU3IUNYECKUX USMEPEHUM

B noBceaHeBHOW pa6oTe rocyAapCTBEHHbIM WHCMEKTOpaMm Mo
3HepreTM4YECKOMY Haa30py NPUXOAUTLCS MOCTOSIHHO CTankuBaTb-
Cfl C HapyLUEHUSMU B NMPeAOCTaBNsieMbIX OpraHM3aumMsMu npoTo-
KONax UCMbITAaHNIA U U3MEPEHNI NapamMeTPOB 3JIEKTPOYCTAHOBOK
U 3neKTpu4eckux ceteid. ATO BO MHOrOM OGYCIIOBJIEHO POCTOM
KONM4ecTBa 1abopaTopuii ANEKTPOPU3NYECKMX U3MEPEHWUI U, CO-
OTBETCTBEHHO, 060CTPEHMEM KOHKYPEHLMN MEXAY HUMMU, 4TO He-

raTuBHO CKa3blBaeTCsl Ha Ka4ecTBe npoaonumoﬁ pa60Tb|.

B xoze NpoBepoK crneumnanmcTbl 3Hepro-
Ha[30pa CTasnu BCe HalLle BbISIBNIATb PA3HOro
pofa HapyLleHus B NpoTokonax naéopa-
TOPWIA, BbINOMHAOLLMX SNEKTPOOUINHECKIME
namepenns (ADN). Kak cemoetenscreyet
npakTvKa, HanborbLIEee KONM4eCcTBO 3a-
MeYaHuWii KacaeTcs MPOTOKOMOB MPOBEPKU
uenn «hasa-Hynb» B 3NEKTPOYCTAHOBKAX
fo 1000 B ¢ rnyxvm 3a3emneHvemM Hew-
Tpanw. B cBa3u ¢ 3T1M criedyeT HarnoMHUTb,
yTo B cooTBeTcTBMM ¢ TKIT 181-2009 (02230)
«[TpaBuna TexHU4ecKon aKcnnyaTaumm
3MEeKTPOYCTAHOBOK NOTpebutenen» Heob-
XOOMMO PYKOBOACTBOBATLCS:

—TpeboBaHusamm . 6.4.13 TKIM 181-2009
1 MY3 — npu npoBefeHNM NPOBEPKM LIEMU
«(haza-HyNb» B ANEKTPOyCTaHOBKaxX Hanps-
XeHnem o 1 kB ¢ rmyxum 3a3emneHuem
HeWTpanu BO B3PbIBOOMACHbLIX 30HAX;

— Tpe6osaHmamm Y3 B 4acTh npesbl-
LLIEHWS1 YCTaHOBIIEHHbIX 3HAYEHWA KpaT-
HOCTM TOKa KOPOTKOr0 3aMblIKaHWs K yCTaBke
pacuenvTens aBToMaTU4ecKoro BbIKO-
yatens (nnaBKoOW BCTaBKE NpegoxpaHu-
Tens) — Npy NPOBEAEHUN MPOBEPKM Lienu
«(ha3a-Hyb» B ANEKTPOYCTAHOBKAX Hamnpsi-
XeHvem fo 1 kB ¢ riyxvmm 3a3emneHvem
HeWTpanu, BBEAEHHbIX B 3KCMyaTaumio
0o 1 pekabpsi 2011 ropa.

XapakTepHbIMU HapyLLEHNSMM NPU NPO-
BEpke Lenu «asa-Hynb» B ANEKTPOyCTa-

CnpaBo4HO

HoBkax 40 1000 B ¢ rnyxvm 3a3emneHnem
HenTpanu SBnatTCs:

— NPOBEAEHME MCTbITaHUIA C Nofayer Ha-
NPsXEHNS N0 BPEMEHHOM CXEME W OT Mo-
CTOPOHHEr0 NCTOYHUKA;

— OLLUMOKN B 0603HAYEHWUM BUOa drek-
TPOO6GOPYAOBaHMSA, KOTOPbIE NPUBOAAT
K HENpaBUIbHOMY OMpPeneneHnio HOPMK-
pyemMoro BpeMeHU OTKIOYEHUS], yKa3blBa-
emMoro B rpadpe npotokona «Hopma
no FOCT 30331.3» (NpuHsATbIE 0603HAYEHNS:
«[» — Ans nepeaBWXHOro U NEPEHOCHOTO
anekTpoobopynosaHus; «PC» — ans anek-
TPOOGOPYAOBaHMA pacnpenenuTesibHON
cetn; «C» — Ons pacnpenenutesibHown
CETW, NTAIOLLIEN CTALMOHAPHOE SNEKTPO-
060pyLoBaHue);

— HEBEPHOE yKalaHue KpaTHOCTU pac-
LennTens Toka KOPOTKOro 3aMblKaHUs
(K3) aBTOMaTMYECKOro BbIKKOYaTENSA
1 BENWYMHBI TOKA pacLenuTens ¢ y4eTom

sanaca pasbpoca’

XapakTepHbIM HapyLLeHnem B MpoTo-
Konax u3mMepeHus COnpoTUBIIEHNS 3a3eM-
NAOLLMX YCTPOWCTB ABNSETCA MPUMEHEHVE
nonpaBo4HOro KO3 MLUMEHTa A1 onpe-
[eneHVs BENUYMHbI CONPOTUBIIEHNS 3a3eM-
NAOLLEro YyCTPONCTBa NpY NPOU3BOLACTBE
N3MEPEHN1 B pac4eTHbIV Nnepmogd. B cooT-
BeTcTBMM ¢ n. 5.29.4 TKI 181-2009 npu-
MEHEHME MONpPaBoYHOro KoaddmumeHTa

CornacHo TKI145-4.04-149-2009 (02250) «CuctemMbi 951eKTPOO60PY.LOBaHUS
XKWITbIX M 06LLECTBEHHbIX 3aaHwi. [paBuna npoeKkTupoBaHns» K CTaLMOHapHO
YCTaHOB/IEHHOMY 060PY[OBAaHWI0, AXE ECIIN OHO MOAKIIIOHAETCS Yepes LUTeN-
CeJIbHbIE Pas3beMbl, OTHOCUTCSI ANIEKTPOO6OPYL[OBaHNe BECOM 6oriee 18 Kr,
He UMeIoLLiee KaTKOB U151 NMEPEABYKEHUS, & TAKXE CTaLUMOHaPHO 3aKPENIEHHOE
3/1EKTPOO6OPY[OBaHNE, HE3aBMCUMO OT Beca u Hanm4uusi katkos. [log Tep-
MUHOM «PacrpenesmTesibHasi CeTb» MOHUMAaETCs CETb OT BBOJHOIoO pacrpese-
JIMTEJIbHOIO YCTPOVICTBA (/1aBHOMO pacrpenemTesibHoro LUMTa) 4o pacrpese-

JINTEeJIbHbIX LUNTOB U IMYHKTOB.

WN.E. CASOHOB,

3amecTuTesNb HadyanbHUKa
Burte6ckoro MPO

c¢ounmnana «dHeproHap3op»

PYN «Bute6¢ckaHepro» —
cTapLuMii rocyfapcTBeHHbIN
VHCMEKTOP MO 3HepreTu4ecKomy
Hap3opy

B JaHHOM cniy4ae He Tpebyetcs. Kpome
TOro, BO3HUKAET MyTaHuua Mexgy pac-
YeTHbIMY Neprodamu s 3a3eMIstoLLero
YCTPOWCTBA U MOMTHNESALLMTI.

B npotokonax namepeHus conpoTue-
NEHVs U30NALMM NMPOBOAOB, Kabenen 1 anek-
TPOO6OPYROBAHNA TUMNYHBIM HAPYLLEHNEM
SBMAETCA HENPaBWIbHOE yKa3aHne Mapok
1 CeH4eHUI NMPOOXKEHHbBIX MPOBOAOB U Ka-
6enbHbIX JINHUIA.

Kpome T0ro, npm ohopmneHnm npoTo-
KOMOB U3MEPEHUIA 1 UCTIbITAHWI YaCcTo He-
npaeunsbHO yKasbisatotes THIA, yctaHas-
NUBaoLLMEe HOPMbI UCTbITAHWUIA.

K coxaneHnuio, Hepeako BbISBMAIOTCA
cnyyaw, Korga Hego6pocoBECTHbIE na6o-
paTopun ¢ MOMHanvMBOro Cornacus nu,
OTBETCTBEHHbIX 32 3MEKTPOXO3ANCTBO,
3aHMMAalOTCA HE U3MEPEHNSMU U UCTIbITA-
HUSIMK, & NePEenMCbIBAaHNEM NPOLLIOrOAHNX
MPOTOKOJI0B, BO3MOXHO, AaXe He BbIX0as
Ha 06beKTbl. Tak, Npu NpoBepKe NPoTo-
KOJTOB 3M1EKTPOIMINHECKUX N3MEPEHUNA,
BblOaHHbIX nabopaTopuen 0QHOro U3 yHU-
TapHbIX NPeanpUsTUIA, BbISBNEHbI Criedy-
IOLLIME HapYLLEHUS:

— B NPOTOKONE U3MePEHUst CONPOTMB-
NEHNS N30NALMM NPOBOAOB, KAabenen 1 anek-
Tpoobopynosanusa go 1000 B ykasaHo,
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CnpaBo4yHo

[ns aBTOMaTu4ecKoro Boik/to4Hatesis ycTaBka pacLenutessi Toka K3 npuso-
ANTCS B BUAE KPATHOCTY M0 OTHOLLEHUIO K HOMUHA/IbHOMY TOKY aBToMaTu4e-
CKOIro BbIKJItOHaTes1sl nin B BUAE BESINYMHBI TOKA cpabarbiBaHUs pacLenutess
B amniepax. Tok K3, obecrieunBaroLymvi cpabaTbiBaHWe pacuenuTeris, onpesge-
JIIETCA B 3aBUCUMOCTU OT TOr0, B KAKOM BUAe 3afjaHa ycTaBKka:

— ec/iv B BuAe Anarna3oHa KpaTtHOCTEV Mo OTHOLUEHWIO K HOMUHAITbHOMY
TOKY (BblK/toHaTenu ¢ xapaktepuctmkamm B, C, D), To BepxHsisi rpaHnya gva-
rnasoHa COOTBETCTBYET ycTaBKe pacluenuresis ¢ y4eToM pasbpoca. B stom
cryqae as1s1 onpegenenHusi Toka cpabaTtbiBaHusA pacuenutesns Toka K3 Heobxo-
[AMMO KpaTHOCTb, COOTBETCTBYIOLLYIO BEPXHEH rpaHuLie ananasoHa, yMHOXUTL
Ha Ko3aghghnuyMeHT 3anaca v HOMUHasIbHbIV TOK. Hanpumep, 4715 BbikioHatessi
BA47-29c |, = 16 A n xapakTepucTukoi «C» KpaTHOCTb pacuenuTers Toka
K3 ¢ y4eTom pasbpoca paBHseTcsi 10, a TOK cpabaTtbiBaHusI C yHeTOM pa3bpoca
U KoagppmymeHTa 3anaca — 1,1 - 10 - 16 = 176 A;

— ec/ B Bufle KpaTHOCTU MO OTHOLLEHUIO K HOMUHAIIbHOMY TOKY aBToMa-
TUYECKOro BbIK/ItO4aTe s, To /151 ONpeAesieHns: Toka cpabartbiBaHus pacle-
Tesnsi HEO6XOANMO KPaTHOCTb YMHOXUTbL Ha KO3GhUUNEHTbI 3anaca v pas-
6poca n HomuHasbHbIV TOK. Harnpumep, Ans soikmodatens Al50c¢l,, =25 A n
l.. =10, Tok cpabaTeiBaHus C y4HeTOM pasbpoca n KoaghgmumeHTa 3anaca

yer

paBeH 1,1-12-10-25=330A.

YTO NPOBELEHO N3MEPEHME COMPOTUBIIEHNS
M30MNALMM BBOAHbIX KAGENbHbIX NNHWIA Bu-
Te6CKoro 06y1acTHOro Kpaeseg4eckoro
My3es, a TakKe Xy0XKECTBEHHOIO My3es,
MOOKITIOYEHHBIX K TpaHCopMaTOpHbIM
noACTaHUMAM, HAXOAALLMMCS Ha 6anaHce
BuTe6cKoro ropofickoro pamoHa snekTpu-
YecKux ceTen hunuana «Butebckue anek-
Tpudeckue cetn» PYT «ButebckaHepro»
(Br'P3C). BmecTe ¢ Tem, no nHdopmaumm
BI'P3C, H1 ogHa 13 opraHun3aumii He corna-
COBbIBana OTKMOYEHNE YKa3aHHbIX IMHWIA
NS NPOBeAeHNs U3MEPEHWIN CONPOTUB-
NEHVSt N30NALMM, BCE NIMHUN HAXOOMIIUCh
nof HanpsHKeHUEM NOCTOAHHO. O4eBMaHO,
YTO MPOBECTM N3MEPEHUS CONMPOTMBIIEHNS
M30MALMM KabesbHbIX IMHUIA 63 NX OTKITHO-
YeHW HEBO3MOXHO. Kpome Toro, Mapku
N CeYeHNs KabenbHbIX NIMHWIA, yKa3aHHble
B NPOTOKOMax, He COOTBETCTBOBaNMN chak-
TUYECKM MPOSTOXEHHBIM;

— B MPOTOKOSE U3MEPEHMSI COMPOTHB-
NEHVs N30NALMM NPOBOJOB, KaBeNe 1 anek-
Tpoo6opynosaHusa fo 1000 B Bute6ekoro
061acTHOro KpaeBegyeckoro My3es otpa-
XEHbl pe3ynsTaTbl UIBMEPEHNS CONPOTUB-
NEHVS N3OMALMKN OBY>XUNMbHOMO NpoBoJa
mapkm AlB 2x(1x2,5), npy 3TOM yKa3aHbl
3HAYEHVISI UBMEPEHWI TPEXXKUITBHOTO (MEXIY
L1-N, L1-PE, N-PE);

— B NPOTOKOJ1E UCMbITaHWS Lienu «ghasa-
Hynb» (Lenn 3aHyneHusl) B aIeKTpoycTa-
HoBkax go 1000 B ¢ rnyxvm 3a3emneHnem
HenTpanu Butebckoro o6nacTHoro kpa-
€eBef4eckoro Mysesi s CTaLMOHapHOro
3NEKTPOOBOPYOOBAHMA HE YKA3bIBAETCS CO-
npotveneHve PE-npoBoaHMKa, a Takxe 3Ha-
yeHue 0,22 - Z,, npy 3TOM [eraeTcs BbIBOA

0 BbINONHeHUM ycnosus Z,, . < 0,22 - Zg.

WHorpa B npoToKonax HaunHatoT oury-
pvpoBaTh ANEKTPOYCTAHOBKM U 3MNEKTPU-
yeckue cetun, hakTUHECKN OEMOHTUPO-
BaHHbIE MHOrO JIET Ha3af, YTO MPOMCXOQUT
B pesynbrare 6e30yMHOro NepenmcsIBaHns
npenbiayLLnX MPOTOKOMOB.

Pa6oTH1kn nabopatopuint S Hanm
eLLe OfIH cnocob o6ner4ynTb cebe Xn3Hb:
MHOra OHW OhOPMASIKOT NPOTOKOSbI MO pas-
paboTaHHOMY NPOEKTY 3NIEKTPOCHABGXKEHS
BHOBb BBOANMbIX 06BEKTOB 6€3 peansHOro
NPOBEAEHN USMEPEHWI N UCMbITAHWIA. Tak,
npv NPOBEpPKe NMPOTOKOJOB 3NEKTPOHN3M-
YECKNX N3MEPEHUIA, BbIMOTHEHHbIX MPOU3-
BOJCTBEHHO-TEXHUYECKON nabopaTopuen
O[IHOrO M3 rOCYLAAPCTBEHHbIX NPeanpusTUn
Butebckolt obnacTu, BbisiBNEHb! cnepy-
oLMe HapyLLEHWS:

— UCMbITAHMA Lenm «hasa-Hynb» NpoBe-
JeHbl 6e3 Nofa4m HanpsHKEHWS MO NOCTO-
SHHOI CXeMe 3NeKTPOCHaBXeHWs, 4TO ABNS-
eTcs HapyLueHveM n. 4.4.28.5 TKIM 339-2011;

— MapKv annaparoB 3aLLuUTbl M X HOMU-
Hasbl, yKa3aHHble B NPOTOKOSE, HE COOT-
BETCTBYIOT (PAKTUYECKMN YCTAHOBMNEHHBIM;

— B NPOTOKONE yKasaHo, 4TO BBO[
oT onopbl o LY BbINonHEH npoBogoM
AIMB 2x2,5 MM2, B TO Bpems Kak npo-
€KTOM MpefyCcMOTPEHO UCMONb30BaHWE
ka6ens CUM 2x16 Mm?, 4TO 1 peanuso-
BaHO (hakTn4ecKy;

— B MPOTOKOJ1E YKa3aHo, YTO PO3eTO4HasA
TNHWA BbINonHeHa kabenem BBI™ 3x2,5 Mm2,
a thakTn4eckmn ncnonb3osaH kadbens ABBIT
3x4 MM2.

B npakTke NpoBepKyM NPOTOKOJIOB 3N1eK-
TPON3NHECKMX U3MEPEHUIA CNELanmcTam
['ocaHeproHag3opa NpMxoanTcsa CTasnku-
BaTbCA C CUTyaLUSMW, KOTOPbIE HEMb3S
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NpPUYUCINTL K HapyLleHusam. K npumepy,
TKIT181-2009 ycTaHOBNEHbI ONpeaeneHHble
Tpe6oBaHUs B OTHOLLIEHUM NEPUOANHHOCTM
NpoBeAeHs n3MepeHunii. B yactHocTw, co-
NPOTVBJIEHVE NPOBOAOB V1 KABENEN (B 06LLIMX
crny4asx) namepsietca He pexe 1 pasa B
3 ropa, npoBepka Lienu «hasa-Hyrb» B AMeK-
TpoyctaHoekax o 1000 B ¢ ryxvm 3a3em-
NeHNeM HerTpanu BbINOMHAETCS He pexe
1 pa3a B 6 neT (3a UCKINKYEHNEM ANEKTPO-
060pyA0BaHNSA, HAXOASLLIErocs BO B3PbIBO-
onacHbIx 30Hax). OgHako 10 HacTosALLEro
BPEMEHMN BCTPEYaOTCA CreumanucTbl, Ko-
TOPblE, HECMOTPS HA MHOTONETHUIA CTaX
paboTbl B 3HEPrETUKE, HE YTPYXAAKT cebs
N3y4yeHreM HOBLIX TpeboBaHWii, a no cTa-
PVHKE TPaTAT HeMaslble CPeACcTBa OpraHu-
3aumu (NpeanpusTUA), rae OHW paboTatoT,
Ha eXerofHble 3MeKTPoU3NHECKME N3Me-
peHua. EGSyCJ'IOBHO, yBenndeHue nepuoany-
HocTM QDU He NpOTUBOPEHUT TPEBOBAHMAM
TKIM181-2009 1 B naeane MoXeT crnocob-
CTBOBATb PaHHEMY AVarHOCTVPOBAHMIO Pas-
BUBAtOLLIEerocsi AedeKTa, Ho Ha npakTuke
Takoe NpOMCXOAUT He BCeraa, 0CO6EeHHO
€CNnn NpYHUMATb BO BHMMaHWe, YTO 3Ha-
yuTesibHas 4acTb TakMX U3MEpPEeHUI OKa-
3bIBaETCH (OUKTUBHOW.

Mpw BbISBNEHUN HE3HAYUTESbHBIX Ha-
PYLLEHWUIA rOCYAAPCTBEHHbIE UHCNEKTOPbI
Ha nepBbIi pas, Kak NpasBuso, orpaHu-
YMBAIOTCH YCTHLIM NpeaynpeXxaeHnem,
Befb BCergja CyLlecTByeT BEpPOATHOCTb
OLLIMGKW 1N 6aHarnbHON HEBHUMATENBLHOCTM
np1 0hOPMNEHNUN PE3YNETATOB M3MEPEHUIA
nucnbiTaHwin. B 6onee cepbesHbix crnyvasx
1 MPU HEOJHOKPATHOM BbISIBIEHUN OfHUX
N TEX Xe HapyLLeHW MHopMaLms Hanpas-
nseTcsa B benopycckuii rocyaapcTBeHHbIN
LIEHTP aKKpeauTaLWv Ans NpUHATUS COOTBET-
CTBYIOLLIMX Mep. B 4aCTHOCTW, TEXHUYECKON
KOMWCCHEN NO aKKpeauTaLmm yxxe NPUHATbI
peLUeHNs O NPUOCTaHOBNEHUM OENCTBUSA
aTTecTaTtoB akkpeauTauum Tpex nadopa-
TOpWN (OeVcTBKSA aTTecTata MOXET ObITbh
MPMOCTAHOBIIEHO Ha CPOK A0 Nosnyrofa),
cyaobba elle Tpex 6yaeT pelieHa Ha 6nu-
XavLuem TEXHUHECKOM COBETe.

OuyeBwnaHo, 4TO TabopaTopum, y KOTOPbIX
MPMOCTaHOBMEHO AeViCTBME aTTecTarta ak-
KpeguTaumm, NoHeCyT YObITKW, CBA3AHHbIE
C HepononyyeHHoW NpubbInso. B cnyyae
€CNN MMM He ByayT NPUHATLI MEPbI MO yCTpa-
HEHMIO HapYLLIEHWI, aTTecTaT akkpeauTaLum
aHHynMpyeTcs 1 naéopartopus B TeHeHne
nonyroga nuiaetcs npasa obpallaTbcs
3a ero NoBTOPHbIM MOJTyHEHNEM. Te yHpex-
OeHud, KOTopble 3anHTepecoBaHbl B NMpo-
LOIDKEHUN [eATEeNbHOCTH, AOMKHbI ByayT
NPOWTU BHENTAHOBbIA KOHTPOJb CO CTOPOHbI
Benopycckoro rocygapCTBeHHOro LieHTpa



aKKpeguTaumu, B Xoge KOToporo M Heob-
X0AMMO 6yAeT NpesocTaBuTb AOKYMEHTbI
06 yCTpaHEeHUN BbISIBIIEHHbIX HapyLLEeHWI
1 NPOAEMOHCTPUPOBATL KOMMETEHTHOCTb
B COOTBETCTBYIOLLIEV 0611acTh NyTem npo-
BEAEHMs KOHTPObHbIX M3MepeHuid. Mo pe-
3ynsratam BHEMNNaHoBOro KOHTPOSIA TEXHM-
Yeckas KOMUCCUA M0 aKKpeamTaLmm MoXeT
NPVHATL peLLEeHne 0 BO30OHOBIIEHNN Oel-
CTBMWA aTTecTata akkpeguraumm. Ha npak-
TUKE TakoW NOopsaoK AENCTBUIA 3aHUMaEeT
1-2 mecsLa, B xofe KOTOpbIX ladoparopus
He MMeeT Npasa OCYLLECTBNATbL CBOO Aest-
TenbHocTb. CnegyeTt 0TMETUTb, YTO BHEMNa-
HOBbI KOHTPOITb, OCYLLEECTBNSEMbIN PaboT-
HUKamu benopycckoro rocygapcTBeHHOro
LieHTpa akKpeguTauum, ABNSETCSA NnaTHoOn
npouenypon.

Y70 Xe KacaeTcs NPUHMH y4acTUBLLMXCA
HapyLLeHwWiA B npoTokonax O®U, To ogHow
13 HUX ABNSETCA NO3ULNS PYKOBOASALLErO
aAMUHUCTPATUBHO-TEXHUHECKOIO NepcoHana
noTpeéuTenen, B YaCTHOCTU OTCYTCTBME
KOHTPOJS C Ero CTOPOHbI 3a paboTo nep-
COHasa CTOPOHHEN cneunan3vpoBaHHON
OpraHv3aLmmn B JENCTBYIOLLYX SNEKTpoyCTa-
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HoBKax noTpebutens. Mexpgy temn. 4.1.3.
TKIT181-2009 ycTaHoBNEHa 06513aHHOCTb
nvua, OTBETCTBEHHOIO 3a 3NEeKTPOX03si-
CTBO, KOHTPONMPOBaTb UM CaMOCTOS-
TenbHO 06ecneunBaTth JOMYCK K padoTam
3TOro nepcoHana.

Mopsanok ponycka CTOPOHHMX OpraHui-
3auui K pabotam B [eiCTBYIOLLMX 3NEK-
TPOyCTaHOBKax U3foxeH B pasgene 8
TKIM427-2012(02230) «lNpasuna TeXHWKK
6e30MacHOCTM Npu 3KCMyaTaLumm 3neKTpo-
yCTaHOBOK». B 4acTHOCTW, B COOTBETCTBMUM
¢ n. 8.1.2 pabOTHUKN CTOPOHHEW OpraHu-
3aummv nepeq Ha4anom BbINOHEeHWs paboT
JOMKHbI NMPONTN MHCTPYKTaX MO OXpaHe
Tpyda B COOTBETCTBUM C VIHCTpyKUMEn
0 MopsiAKe NMOAroTOBKW (06y4eHus), nepe-
MOArOTOBKM, CTaXUPOBKWU, MHCTPYKTaXa,
MOBbILLEHNSA KBaSIMMKALMN 1 NMPOBEPKN
3HaHWI paboTartoLLMX Mo BONPOcaM oxXpaHsbl
Tpyaa, yTBEPXAEHHOM NOCTaHOBNEHNEM
MuHucTepcTBa Tpyaa v coumanbHow 3a-
Wkl Pecnybnuku Benapyck ot 28 Hos6ps
2008 roga Ne 175, ¢ y4eToM 0COH6EHHOCTEN
3/1IEKTPOYCTAHOBKW, B KOTOPOWA MM Mnpega-
cTout paborarb.

Heo6xogvmo 0TMETUTb, HTO HapyLLIEHWE
JOIMKHOCTHBIM NIMLIOM Tpe6oBaHuiA No 6e30-
nacHoMy BefieHWo paboT Ha 06bEKTAX, Nof-
KOHTPOJTbHbIX OpraHam, OCYLLECTBIISIOLLIM
rOCYAapCTBEHHbIA SHEPreTU4eCKMiA HaA3op,
B TOM Yu1cCie Tpe6oBaHuWiA No JOMNYCKy CTo-
POHHMX OpraH13aLui K pabotam B AeNCTBY-
IOLLIMX SNEKTPOYCTaHOBKaX, MOXET MOBIeYb
aAMVHWCTPATMBHYIO OTBETCTBEHHOCTb B CO-
OTBETCTBMM CO CT. 23.61 OcobeHHON YacTn
Kopekca Pecny6nuku Benapycb 06 agmu-
HMUCTPATMBHbIX MPaBOHAPYLLEHNSIX.
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* boJiee 2-x thicsiy HITA, THITA u T/]
B cepe IeKTPOIHEPreTUKHI

JIOKyMEHTBI KacaroTCsl IPOCKTUPOBAHHMS, CTPOUTEIILCTBA, MOHTAXKA,
HaJTaJIK, SKCILTyaTallid © PEMOHTA 3JICKTPOIHEPTeTHICCKAX 00BEKTOB
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Tbicsaua OTPACJIAEBbLIX TEXHUYECCKUX TOKYMECHTOB

CraHIapThl OpraHn3aliy, TUIIOBbIE HHCTPYKINH U IOKYMEHTEI
1o TexHuueckomy peryauposanuto I'TIO «bemsnepro»

3JIeKTp0HHbIe TEKCTbI JIOKYMECHTOB
AYTCHTUYHbLIC OPUTIMHAJIbHBIM

00 KpaTKas XapaKTepUCTHKA (AHHOTUPOBAHHAS KAPTOYKa) TOKYMEHTA
U CChUIKa Ha ouruansHbiid nctounuk 1t THITA npyrux BemoMcTB

CucremMaTuyecKuii MOHUTOPUHI COCTOSTHUS
HOPMATHBHO-TEXHUYECKOH TOKYMEHTAlNH
pecmyOanKu

PerynﬂpHaﬂ aKTyaJin3anus JOKYMCHTOB U aHHOTUPOBAHHBIX KaPTOYCK,
HH(I)OpMHpOBaHI/IG IMOJIB30BaTE/ICH O BHECEHHBIX H3MECHEHHUSIX
H JOIIOJITHCHUAX

BoJee 3-x ThIcaY MoJIb30BaTe e eXKeMeCAYHO

Cpezy KOTOPBIX CHENUAIMCTHI 3JEKTPO3HEPTeTHKH, IPYTHX OTPACIIeH
skoHOMUKH benapycn
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MepBasi cTaTbl py6pUKMN MOCBSILLLIEHA Ka4yeCTBY
NOArOTOBKM TEXHUYECKOW [AOKYMEeHTauum Mo
NOA3eMHbIM KabenbHbIM JIMHUAM U TenJioTpy-
6onpoBogam. Kak cBugeTenb,CTByeT NPaKTUKa,
90 % WCNONHUTENbHOW [OKYMEHTaUun B 3TOM
o6nactn ocdopmnseTcs HenpaBuJIbHO, YTO MO-
XXeT NPMBEeCTU K aBapusM U HecHacCTHbIM Chy-
Yasm. ABTOpPp CTaTbM HarnoMMWHaeT OCHOBHbIE
Tpeb6oBaHUSA K TEXHNYECKOW JOKYMEHTauum no
MH)XXEHepHbIM ceTsiM. BbinonHeHue 3Tnx Tpebo-
BaHWUM NO3BONUT 06ecnevYnTb HaleXHyK 1 6e3-

Tpe6oBaHuna

K TeXHUu4YecKom
AOKYMEeHTaumMm

MO MHXXEHEePHbLIM CeTAM

Kak noTpebutensmM anekTpo3Heprm, Tak v S3HeprocHabxa-
IOLLIMM OpraHn3aumnsamM Npu BBOAE B 3KCMNyaTauumio U B Xoae
3KCMnyaTaumm 3HepreTM4ecKnX 06bLEKTOB PasfIMYHOro Ha-
3HayeHns Heo6XxoAMMO UMETb AOCTOBEPHYIO MHPOPMAaLIMIO
0 NOA3EMHbIX NUTAIOLLMX KabesbHbIX JIMHUAX U TeNNoTPY-
6onposofax. MICTOYHNKOM Takow MHGOpMaLmMK aBnseTcs
UCMONHUTENbHasA JOKYMEHTauus, Kotopas oopmaeTcs
nocne npokKnagkn 3HepreTUHecKUX NHXEeHePHbIX ceTen
(nopsgok n coctaB [OKYMEHTOB ANA KabemnbHbIX JIMHWIA
onpepeneHsbl B [2], 4N Tennoebix ceTen — B [3]), a Takxe
UCMOMHUTENbHAA CbeMKa TpaccChl NPOKIAaAKKW, BbIMOSHSA-
emas B cooTseTcTBuM € TKI1 45-1.03-26-2006 «['eopesu-
Yyeckue paboThl B cTpouTenbcTae. [Npasuna nposeaeHus»
[4] v MpaBun ycTporcTBa 3NeKTPOyCTaHOBOK [1].

aBapuiAiHYIO 3KCMJlyaTauuio NOA3EMHbIX 3Hepre-
TUYECKUX KOMMYHUKaLWIA.

BTOpaﬂ CTaTbs COAEPXUT peKoMeHaauum no ee-
AEHUI0 NepcoHaNoM noTtpeéuTtenen oneparus-
HOro XypHana. AKTyanbHOCTb 3TOro maTtepuana
o6ycnoBieHa 3Ha4YUTesIbHbIM KOJIN4eCTBOM Ha-
pYLLUEeHUA, BCKpbIBaeMbIX crieLyyannuctaMmm sHep-
roHap3opa B 3ToM o6nacTu.

Ecnu Bac uHTepecyloT apyrue Bonpocbl B 06-
nacTu aKcrjlyatauMm 3NeKTpU4eckoro v Ten-
noBoro o6opypoBaHWa noTpe6uTenen unu
€eCTb HGOGXOAMMOCTb B pa3bsiACHeHuUn pA[aBHO
AeﬁCTByIOLI.WIX 1N HOBbIX NnpaBun U CTaHAAPTOB,
nuwuTte. Cneuynanuctbl FocaHeproHapsopa ro-
TOBbl OTBETUTb HAa BCe BONPOCHLI HA CTPpaHMUyax
HaLLiero XypHana.

OcHoBHble Tpe60BaHUs K UCMONHUTENIbHOW ChbeMKe
NoA3eMHbIX UHXEHEPHbIX CeTen

CobniogeHune Tpebosannin TKIM 45-1.03-26-2006 npu npo-
BELEHWUN UCMONTHUTENBHON CbEMKHM NMOA3EMHbBIX MHXEHEPHBIX
KOMMYHMKaLMIA NO3BONUT 06eCneymnTb UX HAOEeXHYH 1 6e3-
aBapuiiHyto akcnnyaraumio. OCTaHOBUMCS HA HEKOTOPbIX
U3 HUX.

Tak, cornacHo n. 11.1.2 [4] mecTa, TO4KM, NapameTpsl,
MeTOofbl, TOPSAAOK MPOBEAEHUA 1 06bEM UCNOHUTENbHBIX
CbeMOK YCTaHaBNMBAIOT B NiaHax Npovn3BOACTBa paboT

Ten.: 293-46-82
e-mail: 2934682 @mail.ru
www.energystrategy.by

B COOTBETCTBUW C MPOEKTHOW [OKYMEHTALMEN.

BelHOCY B HaTypy nofnexar: yriibl NOBOpoTa TPacChl MHXEHEPHbIX CETeN, MecTa NOAKITHHEHUs 1 Nprucoeau-
HEHUS MHXXEHEPHbIX CETEN, KonoALbl, Kamepbl, apmaTypa, a A/ COBMELLIEHHbIX NPOKNafoK — [OMONHUTENLHO
OCb OCHOBHOW MHXeHepHoM ceTn. O693aTeNIbHO JOMKHbI 0603HA4aTLCA MEeCcTa NepeceyeHns MHXXEHEPHbIX CETE
C OPYrMMM NINHENHbIMK coopyxeHrnsamu (n. 10.1.4 [4]).

Takxe 06a3aTenbHOM CbeMKe Moasiexar Bce NoA3eMHble COOPYXEHUS, BCKPbITble TpaHLLeen, nepeceka-
foLLIMe NPOKNAafKy M pacnonoXeHHble napannensHo e. OQHOBPEMEHHO CO CbEMKOW YKa3aHHbIX 3EMEHTOB UH-
XEHEepPHbIX CeTen [oMKHa 6bITb BbINOMHEHA CbeMKa BCEX 3[aHUI, MpUeraoLLmx K npoesay 1nn K Tpaccam npo-
knapok (n. 11.3.8 [4]).

Kak npasuro, npoBefeHve 3eMnsaHbIX paboT CornacoBbIBAETCA O Ha4ana packornok co BCemMu BnafgesibLuamm
KOMMYHUKaLWI, NPy 3TOM BbI3bIBAIOTCS UX NpefcTaBuTenu. 1o OKOHYaHUM MOHTaXHbIX PaboT 3aKas34mK JOSKEH
NOJy4nTb UCMONHUTENBHBINA YEPTEX C YKa3aHWeEM pa3MepoB BCEX NepeceyeHnin U CONMKEHNI CMOHTUPOBaHHON
Tpacchbl Ha pa3pesax 1 yanax. [Jonyctumble paccTosHUA nepeceyeHnin Ans kabebHbIX IMHUIA onpeaesneHb! B rnase
2.3 [1], anqa TennoBbIx ceTer — B rmase 10 [6].
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LLinprHa npuTpaccoBo NOOCkl, OXBaTbIBAEMOWN UCMOMHM-
TENbHOW CbEMKOW, AO/MKHA ObiTb He MeHee 20 M B 06€e CTO-
POHbI OT OCK TPacchl UNW YCTaHABNBATLCH TEXHNYECKUM 3a-
nanvem (n. 11.3.7 [4]).

B kaxaom oTAenbHOM BuAe NMOA3EMHbIX MHXEHEPHBIX CETeN
1 coopy>xeHun cornacHo n. 11.3.3 [4] cbemke nognexar:

— MO KaHanusauum, BOLOCTOKY, ApeHaxy — 0Cu Tpacc, Ko-
noAubl, Yribl NOBOPOTA, M3M0MbI CETeNn B npoduie, MecTa npu-
COEOMHEHWI 1 BbINYCKOB, AOXAENPUEMHMKN, YNOPbl HA yrnax
NnoBOPOTA, OYUCTHBIE COOPYXEHMS HA BOJOCTOKAX, CTaHLMK
nepeKavku;

— M0 ras3onpoeofy — OCb TPACChI, Yriibl MOBOPOTA, KaMepsbl,
MecTa NOAKMIOYEHWI, BBOAbI, U3110MbI B Npodune, MecTta ycTa-
HOBKM npubopoB Kull n aBTomatnku, perynsatopbl AaBneHus,
KOHJEHCALMOHHbIEe ropLuku, rabéaputsl F'PC v IPI;

—no BogonpoBoay (HedTenpoBoay) — OCb TPACChI, KOMOALbI,
BBO/bI, aBaPUINHbIE BbINYCKMN, apTE3UaHCKNE CKBaXMHbI, N3J1IOMbI
B npodhune, BOROPa36OPHbIE KOMOHKN U NMOXapHbIe MApaHThI,
3a[BWXKKK, 3arnyLLKK, ynopbl YriioB NOBOPOTA;

— M0 TeMNNOCeTN — OCb TPACCHI, KAMepsbl, Yriibl MOBOPOTA, KOM-
neHcaTopbl, MecTa MoAKIYEHVI, BBOAbI, MECTa YCTAHOBKM
BO3[YLUHWKOB 1N ApEHaxen, HeNoABWXHbIE ONopbl, rabaputsl
TENoBbIX MyHKTOB, TUM NPOKNAAKMN 1 TUM KaHana;

— N0 TenedOHHbIM CETAM — OCb TPACChl, KOMOALbI, pacnpeqe-
nuTesnbHble LWKadbl, MecTa BBOAA W NOAKIOHYEHNIA, pa3BepTKu
KonopLes, o6LLEee YMCO KaHasIoB Ha KaXXAoM NporeTe;

— MO CUMOBbLIM KabemnbHbIM CETAM — OCb TPacchl (He3aBu-
CMMO OT crocoba yKnagKkm), KoNoALbl, TOHHENN 1 KONEKTopbI,
TpaHCcOPMaTOPHble MOACTAHLUUM C UX COBCTBEHHLIMWN HOME-
pamu, MydTbl, NeTnn 3anaca kabens, MecTa BbIXxoda Ha onops!
N CTEHbI 30aHni, rabaputbl 3ganun PN v TI1.

Ha npsaMonunHenHbIX y4acTkax Tpacchl paccTosHUe Mexy Tou-
Kamu, noasiexallmmMm cbemke, He JOMKHO npesbiwats 20, 30,
50 m ana coctaBneHus Yeptexen B Mmacwtabax 1:500, 1:1000
1 1:2000 cOOTBETCTBEHHO.

Kpowme aToro, ons Bcex BUOOB NOA3EMHbIX CETEW noanexar
CbeEMKe:

— TOYKM NepeceyeHns ocei BBOLOB (BbIBOAOB) CETEN C Ha-
PY>XHbIMU FPaHSAMW 30aHWIA 1 COOPYXXEHWI;

— MecTa U3MeHeHUs AMaMeTpoB Tpyo.

OchopmneHune YyepTexxa UCMONHUTENIbHOW CbEMKM

MTorom reoeanyeckom CbeMKu SBSETCA NCMONTHUTENbHBIN
YyepTex (n. 11.4.4 [4]), Ha KOTOPOM, KPOME MepPeUNCIIEHHBbIX
BbILLE 3IEMEHTOB, JOMKHbI 6bITb YKa3aHbl:

— HanMeHOBaHWe 1 TeneoHbl OpraHM3aLmm, BbINOMHUBLLEV
MCMOSTHUTENbHYIO CLEMKY;

— afjpec y4acTka npou3BoACTBa pabor;

— HaMMEHOBaHWe opraHu3auum, paspadoTaBLLEN MPOEKTHYIO
JOKYMEHTaLMIO, ¥ JaTa BbiNycka 3TON [OKYMEHTaLMW;

— HOMEP 1 faTta cornacoBaHus NPOEKTHON [OKYMEHTaLMW;

— HOMep v jaTa Bbiga4m opfepa Ha npaBo NpoM3BOLACTBA paboT;

— HOMep 3aKasa 1 fata NnpoBeeHNs KOHTPOMBHOW reofesnye-
CKOI CbEMKMW MNM NOATBEPXKAEHME 3aKA3HMKOM MPaBUIbHOCTU
COCTaBJIEHNS M COOTBETCTBUSA UCTIONHUTENBHOMO YepTeXa HaType.

B cnyyae ecnu npoknagka noa3eMHbIX MHXEHEPHbIX CETEN
BbINOJSIHEHA C OTKMOHEHWSIMM OT MPOEKTHBIX PELLEHUI, TO (haK-
TUYECKOE PACMONOXEHME CETU JOMKHO BbITb HAHECEHO KPaCHbLIM
LBETOM Ha paboume YepTexu nnaHa n npocunsa cetn. OTKno-
HeHus OT TpeboBaHWI MPOEKTHbIX PeLUEHN HEOBXOAUMO CO-
rnacoBbIBaTh C pa3apaboT4MKOM MPOEKTHOM JOKYMEHTaLMN.

McnonHMTENbHbIA YepTeX OOMKEH ObiTb NoAnucaH npeg-
CTaBUTENSMM BbINOSTHWBLLEN €r0 OpraHM3aLmu — raBHbIM UH-
XEHepoMm, NponsBoamnTenem padoT, reofe3ncTom, CocTaBuTe-
NSIMK YepTexa.

Heo6xoaMo OTMETUTb, YTO UCMOSHUTENBHbIE YEPTEXW COCTaB-
NAOTCA B NATM 3Kk3emnnapax. [sa u3 HUX cOatTcs B reoaesu-
YECKYI0 Cny>X6y Npw rnaBHOM apXMTEKTOPE rOpOAa MM panoHa,
OOVH NepefaeTcs 3aKkasynKy (3aCTPONLLMKY), eLle ABa — 3KC-
nnyaTupyoLLEN opraHn3aumn.

HeobXxoauMOoCTb HaNM4NA NCMONMHUTENbHBIX YEPTEXEN NoA-
3EMHbIX KOMMYHMKaLUWIA CO BCEMU U3MEHEHUSMU Y MOTpe-
6uTenen anekTpoaHeprm onpepeneHa n. 4.3 [5], Tennoson
3Heprum —n. 7.1 [8], y aHeprocHa6xaroLLmx opraHmadaumi PYT-
o6nsHepro —n. 1.7.1 [7].
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PexoMeHAaLMM NO BeleHMIO ONEepaTUBHOro XypHana

OnepaTvBHbIN XypHan — OCHOBHON JOKYMEHT OEXYPHOro
nepcoHana Bcex CTyneHen. B Hero BHocATcs onepaTuBHO-
JMcrneTHepckme faHHble 06 ynpasneHun pexmmamMmun padoThbl
SHEPreTUHecKoro 060pyaoBaHNsA U USMEHEHUSAX COCTOSIHUS
3NEKTPOCHABXEHUS 1 NEKTPOOBGOPYLOBAHMS, PACNOPSKEHNS
PYKOBOZSILLIErO TEXHUHECKOrO NepcoHasna o Jonycke k paéoTe
1 BbiBOfE 060PYLOBaHNSA B PEMOHT, AaHHbIE O paboTe YCTPONCTB
3aLUMThI ¥ aBTOMATUKU, NPOBEAEHHBIX OCMOTPAX W BbISIBNEHHBIX
HapyLleHnsX B paboTe 31eKkTpoobopyaoBaHUs, BbIMOHEH-
HbIX NMEPEKITIYEHNSAX MO YCTPAHEHUIO aBapuin, a Takxe o pabore,
BbIMOMHAEMOW B NOPsSAKe TEKYLLEN aKcnyaTaumm.

OchopmneHue onepaTMBHOro XypHana

OnepaTtuBHbIA XypHaa OTHOCUTCA K QOKYMEHTaM CTpo-
roro yyeta. OH JomkeH 6bITb MPOHYMEPOBAH, NPOLUHYPOBaH
1 CKpenIeH nevyatblo. Ha nuueBor cTopoHe 06510XKN XypHana
yKa3blBaloTCs: Ha3BaHne «OnepaTuBHbIN XypHan», faTbl Ha-
yana 1 OKoH4aHWs BeAeHUs XypHana. Ha nocnegHen ctpaHule
[enaeTcs 3anncb O KONMMHYECTBE MPOLUHYPOBAHHBIX TMCTOB
N CTaBWTCA NOAMUCH OTBETCTBEHHOMO 3a 3NIEKTPOXO3ANCTBO
WM ero 3aMecTUTens.

2KypHan DomKeH NOCTOAHHO HAXOANUTLCA Ha pabovem MecTe
onepaTMBHOro (onepaTMBHO-PEMOHTHOMO) NepcoHana. 3anos-
HEHHbIE XXYPHAJSTbl XPaHATCS B TEHEHME TPEX JIET CO AHS MOCNeaHen
3anucu. OTBETCTBEHHOCThL 3a NPaBUIIbHOCTb M JOCTOBEPHOCTb
3anucen HeceT nnuo, caenasllee 3Tn 3anucn. Kaxgas ctpa-
HMLA XypHana JorkHa cogepxarb Tpy rpadbl (CM. PUCYHOK).

[ata CopepxaHue 3anucen 3ameyaHus
BpeM;I B TeYEHWE CMEHbl, BbILLECTOALLEro
nognucuy nepcoHarna nepcoHana
1 2 3
®opma XxypHana

B nepBon rpade ctaBaTca gata v BpeMsi Hayana v KoHua
CMeHbI (4MCno, MecsiLl, rof, Yachl U MUHYTbI). B Te4eHWe cmeHbl
yKa3bIBaeTCs BPEMS (Hacbl, MUHYTbI) KAXAOro cobbITUsA (CO06-
LLIeHUs, pacnopskKeHus, yKasaHusl, BbINOSIHEHWS OnepaTuBHOro
nepekIoYeHns 1 ap.), To ecTb 3an1cbiBaeTCca Havano onepa-
TUBHbIX OENCTBUN.
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Bo BTOpON rpadhe ykasbiBaeTcs AOMKHOCTb 1 dpaMunns nuua,
C KOTOpbIM BEOYTCS OnepaTuBHbIE NEPErOBOPbI, COAEPXaHNE
COOBLLIEHUIA, PaCNOPSKEHWI, YKa3aHUA, MNONYYEHHbIX WK OT-
AaHHbIX ONepaTMBHbLIM I ONePaTUBHO-PEMOHTHLIM NEPCOHANOM.

Mpun ocopmneHnn 3anncu o NnpuemMKe-caadve OexypHbIn
NepcoHan ykasbIBaeT COCTOSHNE CXEMbl 3NEKTPOCHAOXEHUS
N 9NEeKTPOo6OPYyAOBaHNS (B PEMOHTE, B PE3EPBE), KOMHECTBO
CpencTB 3a3eMIIEHUS U MECTA UX HANOXEHWUs, CBEAEHUS O Ha-
MY JOKYMEHTALMM, COAHHbIX KIoYax OT MOMELLEHWUIA 3nek-
TPOYCTaHOBOK W CTaBWUT NOAMUCH caasLuero cMeny. lMNop aton
NOANMCHIO NPUHUMAIOLLIMIA CMEHY PaCTNCHIBAETCS O €€ MPUHATUN
C yKa3aH1eM BpeMeHM.

B TpeTben rpade OTBETCTBEHHbLIM 3a SMEKTPOXO-
35ICTBO 4eNaloTcs OTMETKM O NPaBUITbHOCTU BELAEHMS
XypHana. OH JOMmKeH NepUOANYECKN — HE PEXE Of-
HOro pasa B MecsiL, — NpocmaTpmBaTh XypHan. Bce Ha-
pyLueHus B paboTe 060pyaoBaHns cregyet noMmeyatb
B XypHasie KpacHbIM KapaHgaLLoM.

Mpw 3anonHeHUM ONePaTUBHOTO XYypHaNa PEKOMEH-
LyeTcs cobnogaTth crnepytoLme npasumna:

— 3anu1cu NPOM3BOASTCS Cpasy Xe Nocse NonyyHeHns
pacnopsXeHU, BKIOYEHUS UM OTKIIIOYEHNS 060py-
[0BaHwusl, COOBLLIEHNI O NOBPEXAEHWSAX, HAPYLLEHNAX
HOpMarnbHOW paboTbl 060PyAOBaHMSA, HECHACTHbIX
cnyyasx u gp.;

— 3anuncy BEAYTCS B XPOHOMOMMYECKOM MOPSAKE Yep-
HUNamm UM NacTon CUHEro unm roNeToBoro LseTa
1 BOMKHbI BbITb HETKMMM, ACHBIMM, 683 MOMApPOK M NoA-
4YMCTOK. B cnyyae owmbku HenpaewnbHas 3anuch 6e-
peTcs B CKOOGKUN M 3a4€PKMBAETCH HEXMPHOW YepTou
(Tak, 4TO6bI €€ MOXHO 6bII0 MPOYMTATL), PAAOM Ae-
naetcs npaBwnbHas 3anuchb C yka3aHWeM BPEMEHMU
€€ BHECEHMS U CTABMTCS NOANUCH LA, COENABLUETO
ncnpaeneHue;

— 3anpeLlaeTcs aenartb 3anvcu Ha nonsx M Mexay cTpok. Mpo-
MNyLLEHHblEe He3anoTHEHHbIE CTPOKW NMPOYEPKMBAIOTCS «3Ur3arom»;

— 3anvcu o 3a3eMIeHu (passemneHnn) 06opynosaHus unu Bl
LOMKHbI 6bITb NOAYEPKHYTbI KPACHBLIM (3€MEHBLIM) LIBETOM;

— 3anpeLLaeTca genatb 3anucu, He UMELOLLME NPSIMOTo OT-
HOLLIEHUS K OMEPaTUBHOMY 06CYXXMBAHMIO 3IEKTPOYCTAHOBOK;

— NpY NPUEMKE CMEHbI B AHEBHOE BPEMS ONepaTuBHbIv Nep-
COHas AoKNaabIBaeT AUCMETHEPY SHEPTOCHAGXKEHNS O NPUEMKE
CMEHbI U COCTOSIHUM 3NEKTPOO6OPYAOBAHNS.

Mopsipok 3anonHeHus XXypHana

Mpu coaye (Npuemke) CMeHbl B ONEpaTUBHOM XYypHarne yka-
3bIBAOTCS:

— Bpems Havana (KoHua) AeXypcTBa;

— (hammInsa 1 MHMLMaNbI CTapLLIEro AeXYPHOrO U AEXYPHOrO;

— CBEAEHMS 06 OTKITIOHEHUM CXEMbI 3NIEKTPOCHABXEHNS OT HOP-
MaJibHOM Ha MOMEHT NMPUEMKMN CMEHbI;

— MHhOpMaLMs O COCTOSIHUM BCEX arperaTos (B paboTe, B pe-
3epBe U B PEMOHTE);

— MecTa YCTaHOBKM MEPEHOCHBIX 3a3eMMEHNI (C UX HOME-
pamun) n MecTa BKITHOYEHUS 3a3eMIIAIOLLMX HOXEW;

— nHcpopmaumsa o paboTax, BbIMOSIHAEMbIX Ha 31EKTPO060-
pyooBaHUM MO HapsifaM M pacnops>kKeHWsiM B MOMEHT nepe-
L,a4u CMeHbl;

— YKa3aHWsl BbILLECTOSLLLEr0 TEXHMHECKOrO NepcoHarna no one-
paTuBHOM paboTe, NnepefaBaeMble N0 CMEHE;

— JaHHbIE O HANMYUM MHBEHTAPS M 3alUMUTHBIX CPEACTB, ne-
pefaBaeMbIX N0 CMEHE;



— CyMMapHO€e KONMMYeCTBO 3a3EMIEHUIN, YCTAHOBEHHbIX
B 9JIEKTPOYCTaHOBKE.

Mpw HapyLueHWsx B paboTe 060py[oBaHNA U aBapUNHbIX OT-
KJIO4EHMSAX B ONEPaTUBHOM XYpHae yKasbIBalTCs:

— BHELLHWE NPU3HAKK NOBPEXOEHUS;

— AaHHblE O TOM, KaKue BbIKntovaTesnin cpabatbiBany npu pa-
60Te CXEM PENEVHOM 3aLLMTbl U aBTOMATUKW;

— [i@aHHble O TOM, Kakue ykasaTenbHble pefie cpabatbiBanu
Npyv aBapum Ha BCEX NPUCOEONHEHNSIX, AAaXKE ECIIN OHW HE UMEIOT
NPSAMOrO OTHOLLIEHMS! K CITyYMBLLEMYCS;

— OEWCTBUSA, NPeQNPUHATLIX AEXYPHLIM N0 NMKBUAALMM NO-
CNeACTBUIA HapyLLeHNs B paboTe 3neKTPOyCTaHOBKM (OTKIIHO-
YEHWE A1 CHUXKEHUS Harpy3Kku, BKIIIOHEHNE pe3epBHOro 060-
pynoBaHus 1 gp.);

— COCTOSIHME 3MIEKTPOCXEMbI B YCTAHOBUBLLEMCS PEXMME
cpabaTtbiBaHUsA 3aLUMT U aBTOMAaTWKU U NPOM3BOACTBA HEOO-
XOAMMBIX NEPEKIOYHEHWIA;

— KpaTkoe cofiepXaHue onepaTuBHbIX NEPErOBOPOB, KOTOPbIE
BESICb BO BPEMSI HapyLLeHUst B paboTe aeKTpoycTa-
HOBKWM W B NPOLLECCE BOCCTAHOBIEHNS ANEKTPOCHAOXKEHUS;

— cofepXaHune BCEX pacrnopsKeHUi, KoTopble onepa-
TUBHBIA OEXYPHbIVA NPUHAN UK Jan cam, C ykasaHnem
hammnmin n QOMKHOCTEN NWL, AABLUWX UAW NOMYYMBLUIMX
pacnopsieHue;

— poknagbl O BbINOSIHEHMM PACMOPSKEHNIA U CO06-
LLIEHWS!, MPUHATBIE ONEPATUBHBLIM OEXYPHBIM.

Bce 3anucu, kacaroLmecs HapyLLeHWs B paboTe anek-
TPOYCTaHOBKM, [OMKHbI MPOU3BOANTLCSH HEMOCPEACTBEHHO
nocre BbINOTHEHWS AEXYPHBIM HEO6XOANMbIX NEPEKITHO-
YEHWI 1 gpyryx OeUCTBWIA, HANPaBNEHHbIX HA BOCCTAHOB-
NEeHve HopmasbHOM paboTbl 060PYLOBaHWS.

Mpn npon3BoacTBe OnepaTUBHBLIX NEPEKIIOYEHUN
B XXypHase oTpaxatoTcs:

— MPUYUHBI NPOBOAUMbIX MEPEKYeHnn unu da-
MWANSE U OOMKHOCTb NMLUa, AaBLUErO PacnopskeHue
0 NePEKNOYEHNN;

— MoCcnefoBaTeslbHOCTb MPOBOAMMBIX MPOCTbIX Nepe-
KJTIO4EHWI C OTMETKOM O CHATUM M YCTAHOBKE 3a3eMJIEHNS;

— NPV NPOM3BOACTBE CIIOXHOIO NEPEKITIIOHEHNS — BPEMS
Hayana nepeknyeHus, Homep 6naHka, No KOTOPOMY OHO MPO-
N3BOOMTCS, [OKHOCTb 1 (DaMUns KOHTPOSIMPYIOLLIErO nnLa.

Mpwv Npon3BoACTBE ONEPaTUBHBIX NEPEKITIOHEHWI MO 61aHKY
O CHSITUM M YCTAHOBKE 3a3EMJIEHUIA B OMEPATMBHOM XypHane
[enarTcsa oTAeNbHbIE 3anucy.

B npouecce pexypcTea B XypHan BHOCATCA CBEAEHUS:

— 0 NPOBOAMMbIX OCMOTpax 060py#OBaHUA U BbISBIEHHbIX
HefocTaTKax;

— 0 paboTax, BbINOSHAEMbIX ONePATUBHLIM NEPCOHANOM B MO-
pAfKe TEKYLLEN aKcnnyaTaumm;

— 06 onepaTMBHbIX NeperoBopax (KpaTtkoe cogepxaHue);

— 0 paboTax, BbINOMHAEMbIX PEMOHTHbLIM NEePCOHANoOM Mo Ha-
psgam u pacrnopsKeHUsM.

Mpwn ochopmneHnmn gonycka K pabotam no Hapsgy B onepa-
TUBHOM XYpHane JenarTcs 3anvcu:

— O MEPEKITHOHEHUAX MO BbIBOY 060PYLOBaHUA B PEMOHT;

— 06 yCTaHOBKE 3a3eMJIEHUIA;

— 0 gonycke K pabote no Hapsay.

Mpn 3TOM yKasbiBalOTCA: NMLO, BblAaBLUEE HAPAL; BPeMs
1 HOMep Hapaga; hamunus, MHMUManbl, KBanMukaumoHHas
rpynna OTBETCTBEHHOrO PyKOBOQMTENS U NPON3BOAMTENS padoT,
a TaKxe YneHoB 6purafbl; yCTaHOBKA U NMPUCOERMNHEHNE, HA KO-
TOPbIX NPOU3BOASATCA Pa6OThI, 1 OCHOBHbIE PABGOTbI, BbINOMHS-
emMble Mo HapsAay.

Mocne 3aBepLueHns paboT No Hapsay B ONEpaTUBHOM Xyp-
Hane genaetcs 3anucb 06 MX OKOHYaHUW, 3aKpbITUKM Hapsada

B . aw il

1 yganeHuun niogen ¢ mecta pabot. OTaenbHO ykasbiBaloTcs
JaHHbIE O CHATWUW 3a3EMIIEHNIA N BbINOSTHEHHBIX MEPEKIIIoYe-
HMSIX MO BBOAY 060pyAOBaHMs B paboTy.

lMpv NpoM3BOACTBE PabOoT MO PACTOPSHKEHUIO 3aNMChb O Pacro-
PSKEHWUM BHOCUTCA B ONEPATUBHBIN XYpPHa NALOM, OTAABLUMM
3TO pacnopsixeHne, Un onepaTMBHLIM NEPCOHANOM MO ero yKa-
3aHWI0, NPUHATOMY HEMOCPeACTBEHHO UK Mo TenedoHy. Ecnn
pacropseHune oTLAeTcs CaMUM OMnepaTUBHLIM MEPCOHANOM,
OHO TaKXe 3an1chbIBaeTCs B ONepaTUBHLIN XypHarl.

B onepaTnBHOM XypHare npu 3TOM JOMKHO ObITb YKa3aHo, Kem
0TLaHO pacrnopsixeHue, Copep>XXaHne 1 Mecto paboT, kKaTeropus
npoun3BoAcTBa padboT B OTHOLLEHMM Mep 6€30nacHOCTH, nepe-
YeHb TEXHUYECKUX U OPraHM3aLmMOHHbIX MeponpUATUiA No obe-
crneYvyeHnto 6e30nacHoOro BbIMONHEHNS paboT, BPeMS BbINOs-
HeHus paboT, hamMunus, HMLManbl, KBanurkaumMoHHas rpynna
npounseoanTens paboT (HabnogaroLLero) 1 YneHoB Gpuragbl.

[o Havana paboTbl NPon3BoAUTESNb PABOT NPMHUMAET paboyee
MECTO W LeNaeT 3annch B ONEPATUBHOM XXypHae O NPUHATUAM

:1"_

pacrnopsXeHus ¢ ykasaHWeM BPeMEHM Havana paboT 3a CBOeN
NOANMChLIO M MOAMUCLIO ONEPATUBHOTO AEXYPHOTO.

Mo okoH4aHuKn paboTbl NponsBoanUTENL PaboT COBMECTHO
C NNLIOM M3 YMcna onepaTUBHOrO NeEPCOHana BbIBOOMT C MecTa
pabot 6puragy v nposepseT paboyee MECTO, MOCHE YEro OKOH-
YyaHue paboT 0hOPMNSETCS B ONEPATUBHOM XypHare nognu-
CAMM ONepaT1BHOMO AEXYPHOr0 U NponssoanTens pabot. [anee
3anuncbio B XXypHase ohopMnseTcs COo6LLEHNE 06 OKOHYaHUM
paboT nuuy, OTAABLLEMY PaCropsKEHME.
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OHEPIrO9KOJIOrMYECKASA
BE3OMNACHOCTb U OCHOBHbBIE ACINEKTbI
EE OBECINEYEHMUA

B 2016 ropy Pecny6nuka Benapycb patucmumpoBana MNapvxckoe
cornaiwueHue u sowuna B rpynny 60 ctpaH, ochuLmanbHO B3AIBLUUX Ha
cebs MmexxayHapoaHble 06513aTeNnbCTBa N0 COKPaLLeHUIo BbIOPOCOB
NapHUKOBbIX ra3oB. B cTaTbe aBTOp aHanNnM3upyeT MMPOBOW OMNbIT B
obnacTtu obecneyeHUs IHEPro3KoOJIOrM4eckorn 6e3onacHoOCTU 1 ee
coctosiHue B Pecny6nuke Benapycb, a Takxke paccMaTpuBaeT ak-
TyanbHble Mpo6sieMbl OXpPaHbl OKPYXatloLLen cpefbl U U3MEHEeHNs!
KJIMMaTa, KOTOpble B HacTosiLLiee BPEMS UMEIOT He TOJNIbKO TEeXHU-
KO-3KOHOMUYECKOE, HO 1 CoLMaibHOE 3Ha4eHue.

B 2006 rogy no utoram camMmmmTa pykoBo-
autenen ctpaH «bonbLuoii BocbMepku» (G8)
B I. CaHkT-leTepbypre 6bin NPUHAT JOKY-
MeHT «[nobanbHas 6e30MacHOCTb B MUpe»,
KOTOPbIM Nepes, MeXayHapoaHbIM coobLLe-
CTBOM 6bINM NOCTABIEHBI TPW B3aUMOCBS-
3aHHble 3aAa4m — 06eCneYnTb SHepreTye-
CKyt0 6e30MacHOCTb, 3KOHOMMYECKUIA POCT
1 3KOJOrMYECKyto 6e30MacHOCTb («3 3»).
Y4acTHUKM caMmmmTa 3asiBUII O CBOEM Ha-
MepPEHUN YKPeNnnaTb rnobanbHyto 3Hepre-
TUYECKyo 6€30MacHOCTb Mo creyoLwmm
HanpasieHUAM:

— MOBbILLEHNE NPO3PaYHOCTM, NPeacKa-
3yeMOCTU U CTabUSIbLHOCTU rNoBanbHbIX
3HEPreTHECKMX PbIHKOB;

— ynyYLleHNEe UHBECTULIMOHHOIO K-
marta B 3HepreTM4eckoM CEKTOpE;

— MNOBbILLEHNE 3HEPrOaPPeKTUBHOCTU
1 3HeprocoepexeHus;

— OMBepcuUKaumns BUOOB 3HEPTUN;

— obecneyeHve manyeckorn 6esonac-
HOCTW )XM3HEHHO BaXKHOIN 3HEPreTUHECKO
MHPaCTPYKTYpbI;

— CcokpalleHve macluTaboB 3HepreTu-
Yeckol 6eJHOCTY;

— peLueHne nNpo6neM U3MEHEHNS KNn-
Mara v yCTOMYNBOrO pasBUTUS.

OTpenbHble acneKkTbl
3HepProaKosIorn4eckom
6e3onacHocTU

MwvpoBo# OnbIT NOKa3bIBaEeT, YTO 3a-
TpaTbl Ha 3HeproobecneyeHVe HenpepbIBHO
pacTyT. 3To 06YCNOBNEHO HE TONBKO YBE-
NNYEHNEM CTOMMOCTU TOMSIMBHO-3HEp-
reTudeckmx pecypcos (TOP), HO 1 Bce
BO3pacTaloLLMMK 3aTpaTamMu Ha OXpaHy
OKpy>XatoLLen cpeabl. BonbLMHCTBO Npo-
MBILLSIEHHO PA3BUTLIX CTPaH YXXe NOJOLLIO

K TOMy py6exy, Korga ¢ AanbHenLLm po-
CTOM MPOU3BOACTBA SHEPIrUN N3LAEPXKKN
Ha4YMHaIOT NpeBbILLaTh NPUGHIb U rNaB-
HbIMU NIMMUTUPYIOLLMMK chakTopamm CTa-
HOBSTCS BOMPOCH! 3KOMOrMn, CBSA3aHHbIE
C YNaBNMBaAHNEM U OYUCTKON BPEQHBIX Bbl-
6pocoB. Ternnosoe 3arpsisHEHNe NNaHeTh,
NapHUKOBLIN AIEKT, KUCIIOPOAHOE rono-
[aHune, HeraTyBHOE BIUHWE Ha 300POBbE
rpaxgaH — Janeko He MomHbI nepeyeHb
npo6ieM, KOTOPbIMM pacniaYMBaeTCcs ve-
NOBEYECTBO 3a NPeJoCTaBNAEMbIN LBUK-
3aumen komdpopT. Mpy 3TOM CNOCOBHOCTb
OKpY>XatoLLIen cpefbl NornoLLaTh BpegHble
BbIGPOCHI, 06YCIOBIEHHbIE (DYHKLIMOHUPO-
BaHWEM SHEPrETUKU 1 OPYrX OTpacnew Ha-
POLOHOro X03AWCTBA, OrpaHnyeHa.

Ponb akonornyeckoro ghakropa B 3Hep-
reTmke BO3pacTaeT No Mepe yBermyeHns
3HepronoTpebneHns, KOTOPoe BbI3BAHO
pocTtoM HaceneHus 3emnu. Mo gaHHbIM
EBpokomuceuun, 3a 20 net — ¢ 1995
no 2015 rog — MmpoBoe noTpebneHne
BCEX B1OO0B SHEPropecypcoB YBENNHMNOCH
B 1,5 pa3a, B TOM uucre notpebneHne Hedptu
n HecbTenpoaykTos — B 1,3 pasa, TBEpAOro
nuckonaemoro Tonnuea — B 1,8 pasa, npu-
POIOHOro rasa v BO306HOBNSEMbIX UCTOY-
HWUKOB 3Heprum —B 1,6 pasa. CornacHo npo-
rHO3Y 9KCNepTOoB, NOTPe6eHWe NepBUYHON
3Hepruv B Mype B JarnbHeiiLlem 6yaeT pactu
B cpefHem Ha 1,6 % B rog v k 2030 rogy
CyMMapHo ysenuuutcsa Ha 36 % no cpas-
HeHuto ¢ 2011 rogom.

CrepyeT OTMETUTb, 4TO MO BKIady B 3a-
rPASHEHUE OKpYXXatoLLe cpeabl AenTe b-
HOCTb TOMJINBHO-3HEPreTn4eCcKoro Kom-
nnekca KOHKypupyeT ¢ aBTOMOGUIbHLIM
TPaHCMOPTOM U MPOMBbILLISIEHHLIMU Npeg-
NPUATUSMW U SBNSIETCA OOHWUM U3 KaTanu-
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B.N. PYCAH,
A.T.H., npoceccop BIrATY

3aTopoB rnobansHoro notenneHus. Mytm
COepXUBaHUA rno6anbHOro noTennexHus
6bIny HameydeHb! Mapuxckum cornatue-
HUeM, MoANMCaHHbIM MO UToram KIMMaTu-
yeckoro cammmta B lNapuxe B 2015 rogy.
JIoOKyMeHTOM, B 4aCTHOCTH, NPeAYCMOTPEHb!
0TKa3 B NepCneKkTVBe OT UCKOMaeMbIX BULOB
TONAMBA U Pa3BUTUE HU3KOYINEPOOHON
1 BO30OHOBNSIEMOWN SHEPTETUKW.

Boso6HoBnsiemas aHeprus B XXI Beke,
HECOMHEHHO, SIBMISETCA BaXKHOW COCTaB-
NSAOLLEN 3HEPreTUKM, a ee SPEKTUBHOE
ncnonb3oBaHne — OfHO U3 HanpasieHni
YCTON4YMBOro 3HeproobecrneyeHus pas-
NNYHBIX CTPaH MMpa. OKOHOMMYECKM 060-
CHOBaHHBbI NoTeHUMan BO306HOBSIEMbIX
NCTO4HMKOB 3Heprum (BUJ) B Mupe B Ha-
CTosiLLiee BpeMsi OLieHnBaeTcs 6onee Yem
8200 MNpA T Y.T. B rof, 4T0 MUHUMYM BLBOE
npeBbILLAET rogoBovi 06bEM [06bIHM BCEX
BUOOB Uckonaemoro Tonnmea. OCHOBHOe
npeunmyLlectso BU3 — Hencuepnaemoctb
1 3KONOrnyecKas yucrtora.

MupoBoW onbIT pa3BUTUS
BO306HOBNSIEMOW SHEPreTUKMU
Motexuman BUS wnpoko ncnonbayetcs
B pa3nM4HbIX CTpaHax Mm1pa c Liesbio 06e-
cneyeHns UX aHepreTU4eckon 6esonac-
HOCTW. MMPOBbIM 3HEPTETUHECKM COBETOM
(MUPOC) aTo noHsATME onpefensieTcs
cnegyroLmmM 06pasom: «3HepreTudeckas
6€e30nacHOCTb UM 6e30MacHOCTb SHEp-
rOCHa6XeHWs BbIpaXaeTcs B yBEPEHHOCTU



BO30OBHOBIJISEMASA QHEPIFETUKA

B TOM, YTO 3Heprus 6yaeT MMeTbCS B Ha-
NINYMM B TOM KONUHYECTBE M TOrO Ka4ecTBa,
KOTOPbIE HEO6XOAMMbI MPU [AHHBIX SKOHO-
MWYecKMX ycnosusx». B HacTosLee Bpems
3HepreTuyeckas 6e30nacHOCTb ABNSeTCA
BeCbMa aKTyasnbHOM NpobnemMon Ha pas-
JINYHBIX YPOBHSIX: rOCYAapCTBEHHOM, perv-
OHasIbHOM 1 MECTHOM, KaK 1 BaXKHeWLLEen
COCTaBNAOLLEN IKONOrNHECKOM, SKOHOMM-
YECKOM M HaUMOHanbLHON 6e30NacHOCTY.

OCHOBHbIMW HanpasneHusaMn obecrie-
YEHUs1 SHepreTUHecKor 6e3onacHoOCTU
no60oro rocyaapcTaa B MMpe SBNSAIOTCA:

— MNOBBbILLEHNE 3HEPreTUHECKON Hesa-
BMCUMOCTM 32 CHET YBENMYEHUS JONU
COBCTBEHHbIX 3HEPropecypcoB B O6LLEM
3HepronoTpebneHnn rocynapcTea;

— AuBepcuduKaumsa SHepropecypcos
1 UX MOCTaBOK;

— MOBBbILLIEHNE HAAEXHOCTM 3HEProobec-
neveHus notpeéutenew;

— MNOBbILLEHWE 3HEPrO3IEKTUBHOCTM
9KOHOMMKM rocyaapcTea.

Okonornyeckas 6€30MacHOCTb — 3TO
COCTOSIHME 3aLUULLIEHHOCTN OKpyXa-
IOLLieVi Cpefibl, XKU3HY 1 300POBbS rpaXaaH
OT BO3MOXHOr0 BpeHOro BO3AENCTBUS
XO35IAICTBEHHOW U MHOW OesaTenbHOCTH,
Yypes3BblYalHbIX CUTyaLuiA NPUPOJHOro
1 TEXHOrEHHOro XapakTepa.

PaccpenoTo4eHHoe NpoM3BOACTBO 3f1eK-
TPO3Heprum Ha ocHose B3 nveet psag npe-
VMYLLIECTB NEPEeq LIeHTPanM30BaHHbIM: NO-
BbILLIAETCA HAAEXHOCTb ANEKTPOCHAGXEHMA
06bEKTOB, CHUXXAIOTCA MOTEPU B CETAX
1 NEepeTOKN PEaKTUBHOMN MOLLIHOCTW, UCKITHO-
YaeTCcs HeOOXOANMOCTb B PEKOHCTPYKLIMM
N CTPOUTESLCTBE 3MEKTPOCETEBOW MHDpa-
CTPYKTYpPbI (BO3AYLLHbIX M kabenbHbIX JTIM,

pacnpenenvTenbHbIX 1 TPaHCHOPMaTOPHbIX
noaCTaHUWi 1 ap.).

Kpome Toro, nponssofCcTBO 3MeKTPo-
3Heprum ¢ ncnonb3osaHnem BU3 yeenu-
4MBaeT JOJIIO «3ENEeHOM» ANEKTPOIHEPTUN
B 06LLIEM 3HEpronoTpe6ieHnm, YTo, B CBOIO
o4epefb, ABASETCA OQHUM M3 OCHOBHbIX
nyTemn NOBbILLEHWS 3HeProaHEKTUBHOCTA
3KOHOMMKU. CnepgyeT Takxe OTMETUTb,
41O pasHoobpasve BUI cnocobeteyeT
OMBEPCUMUKaLMN NCNONb30BaHUS 3HEp-
ropecypcos.

3TN BO3MOXHOCTU BO306GHOBNAEMOM
SHEPreTVIKM NMOCIYXMIM OCHOBAHWEM N5 ee
6ypHOro passuTua 3a pybexom. B 2006
ropgy EBpokomuccusi B 3eneHom kHuire
cchopMynmpoBara KitoHeBble 3aaqm 3Hep-
reTmdeckon ctparernn EC — BbinonHeHve
nnaHa «20-20-20». [JokyMeHT npegycma-
Tpusan K 2020 rogy CHWXeHne 06LeMOB
BbIGPOCOB YINEKWCIIONO ra3a B atmocdepy
ctpaHamu EC Ha 20 %, noBbILLEHWE 00NN
BNS B 06LLel CTpyKType aHepronoTpe-
6neHuns Ha 20 % 1 CoKpaLleHne o6LnX
SHeprosarpar no cpaesHeHuio ¢ 1999 rogom
Ha 20 %. MnaHnposanock, 41o K 2030 rogy
pons BUS B 06LLem o6beme aHepromnoTpe-
6nexns gocturHeT 30 %. Ons koopgmHauum
pa6oT B 310 ob6nactv B 2009 rogy 661510
opraHusoBaHo MexgyHapogHoe areHTCTBo
no Bo306HoBNsieMor aHeprum (IRENA).

B aHBape 2014 roga EBponenckas ko-
Muccusa ony6nkoBara HoByH MporpaMmy
ctpaTterum EC B o6nactun aHepreTukm
1 60pbObI ¢ U3MeHeHneM knnumata ao 2030
rofa, B pamkax KoTopon nnaHupyeTcs oo-
CTVXXEHME TPEX OCHOBHBIX Lienen:

— COKpaTUTb BbIGPOCHI NAPHNKOBbIX ra30B
Ha 40 % no cpasHeHuio ¢ 1990 rogom;

— YBENM4YUTb OO0 BO30OHOBNSEMOW
SHEPreTMKN B CTPYKTYpE dHepromnoTpe-
61eHna Kak MMHUMYM Ha 27 % no cpas-
HeHuto ¢ 1990 ropowm;

— BO30OHOBWTb AEATENbHOCTb, HanpaB-
NEHHYI0 Ha NOBBbILLEHNE 3HeProathdeKTnB-
HOCTW, pa3paboTaTb U BHEOAPUTb HOBblE
nokasaTenu n BHECTU HeobxoaMMmble n3-
MEHEHWS B CUCTEMY YNPaBNIEHNS B LiENsX
obecneyeHns KOHKYPEHTOCNOCOOHOCTH
1 6e30MacHOCTU IHEPreTUYECKON Cu-
cTembl EC.

EBpocoto3 Takxe BbIABUHYN 3afa4y co-
KpaLLeHWsi BbIBGPOCOB NMapHMKOBLIX ra3oB
Ha 80-95% no cpasHeHMIo ¢ ypoeHeM 1990
roga K 2050 rogy.

Mo paHHbIM Bloomberg New Energy
Finance, 2015 rog ctan pekopgHbIM
AN BO3OOHOBMSEMON 3HEPreTUKM
Kak no o6beMy MHBECTULMIA, Tak 1 No no-
KasaTensm NoCTPOEHHbIX MOLLHOCTEN B Be-
TpoBo# (64 MBT) 1 CONHeYHON SHEPreTMKe
(5 MBT). B 3aToT nepuopg coBokynHas ycTa-
HOBJEHHas MOLLHOCTb BETPOBbIX ANEKTPO-
CTaHUuM B MMpe MPeB3oLLIa MOLWHOCTb
atomHbix. B EC n CLUA BeTposHepreTuka
3aHsna nepBoe MecTo no 06bLeMy BBe-
[EHHbIX MOLLHOCTEN Cpean BCEX TUMOB
reHepaumu. B [JaHum oHa nokpbina 42 %
noTPe6bHOCTH B 3NeKTPo3Heprum (B 2014
rogy aToT nokasaresnb coctasnan 39,1 %).
B epmaHun BO306HOBNSIEMAs SHepreTrka
obecneyuna 32,5 % notpebrneHus anek-
Tpo3Hepruv (npotue 27,3 % B 2014 roay).

B HacTosiee Bpems okono 160 cTpaH
NPUHANM U PeanuayoT NporpamMmmbl pas-
BuTMA BM3. C 1990 no 2013 rog B cTpaHax
EC npon3BoacTBO NEPBUHHON 3HEPTUM
Ha ocHose BMO3 B uenom ysennyunocs
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Ha 170 %, a 3neKTPO3Heprum — noyTn
Ha 180 %, 6narogaps 4emy TONbKO B 3TOT
nepuog nons BN3 B koHe4HOM noTpe-
6J1EHUM 3HEPrMM BbIPOCIA NOYTU BABOE —
¢ 8,3 % [0 15 %. Npu aTOM yXe K cepe-
onHe 2015 ropa Tpu rocypapcTtea EC
(Bonrapwus, LLeeuwns, 9cToHns) gocTurim
py6exa, onpefeneHHoro nnaHom «20-20-
20», a ewwe Tpu (Utanus, INutea v PymblHWS)
NOJOLLAN K HEMY BMNJIOTHYHO.

BbICTpbIN pOCT BO30GHOBNSEMON SHEP-
reTMKu 1 yBENUYEHUE 00NN «3eJIeHON»
3Heprum B CTPYKTYpe Npou3BoaCcTBa 1 no-
TPEGNEHNS 3HEPTN CTamNMN 3aKOHOMEPHBIM
pe3ynLTaToM eLLe 6051ee CTPEMUTESIbHBIX
TEMMOB POCTa UHBECTULWIA B 3Ty chepy.
JocTaTo4Ho ckasaTb, 4To ¢ 2004 no 2015
oA OHW BbIPOC/ M B MUpPE 6oree YeM B NATb
pas. Ecnu B 2004 rogy uHeectuumm B BUD
cocTaBnsanu $ 62 mnpp, To cerofHsi oHu fo-
cturmm nopaaka $ 300-350 mnpa.

PasBuTne BO306HOBNSIEMOW
aHepreTuku B benapycu

B ocHoBe 3HepreTn4eckom n 3Kono-
rmyeckon 6esonacHocTn Pecny6nukn
Benapycb nexat nonoxeHusa Hauu-
OHanbHON CTpaTernn yCTon4nBoro Couu-
aslbHO-9KOHOMMYECKOro passutus Pec-
nyénuku Benapyck Ha nepuopn fo 2030
rofa, a Takxe KOHUENUWi sHepreTunye-
CKON 6e30MacHOCTW CTpaHbl U OXpaHbl
OoKpyXaroLLen cpeabl.

Benapycb NpUHaanNexuT K Ynucny CTpaH,
KOTOPbIE pacCMaTpVBaloT pa3BuTHe BO306-
HOBJIIEMOM SHEPreTVKMN KaK OfWH U3 IMaBHbIX
(hakTopoB 06ECMEYEHNS IHEPTrETUHECKOM
6€e30MacHOCTH, MOBbILLEHUS SHEpPreThYe-
CKOW HE3aBMCUMOCTU N SHEPreTUHECKON
ahdekTBHOCTU. B pecnybnnke cospnaHa
HOpMaTVBHO-NpaBoBas 6a3a Ans pasBuTUs
BO306HOB/IAEMbIX UCTOHYHUKOB 3HEPTM. 3TO
3akoH Pecny6nuku Benapycb «O6 aHep-
rocéepexeHum», 3akoH Pecny6nuku be-
napycb «O BO306HOBISIEMbIX UCTOYHMUKAX
3Hepruv», HauvoHanbHas nporpamma pas-
BUTWS MECTHbIX M BO30OHOBNAEMbIX 3HEPIO-
MCTOYHMKOB, PecnybnnkaHckas nporpamma
3HEProc6epexeHns u psag opyrux goky-
MeHTOB. Takxe Benapycb patndunumpo-
Bana NapvpKckoe cornatleHme no knumary,
peanv3oBaTb KOTOPOE NIaHUpyeTCsi B TOM
yvicrie 1 3a CHET YBENMYEHS UCTONb30BaHMS
BO306HOB/AEMbIX UCTOHHUKOB SHEPTUM.

CornacHo oduumanbHbIM AaHHbIM,
B 2015 rogy Oons SNeKTpo3Hepruu, Bbl-
pa6oTaHHoM ¢ ucnonb3oBaHnem BU3J, co-
ctasuna B pecnybnvke 0,8 % ot obLiero
obbema reHepaumm. Bmecte ¢ Tem pona
B3 B TONNIMBHO-3HEPreTMHeCckoM HanaHce
cocTtaBnset 5,5 %.
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BaxkHas porb B pa3sBuTUM BO30GHOBNS-
emoli aHepreTuku B benapycu oteogutcs
cozgaHHou B 2009 rogy accoumaumm «Bo-
306HOBNAEMas 3HepreTuka» (ABJ), rmaBHbIM
npeaMeToM AEeATeNbHOCTU KOTOPOK SBNSI-
eTcs hopMMPOBaHME SKOHOMUYECKOW, CO-
LiMasnbHOM 1 Hay4HO-TEXHWUYECKOMN NONUTUKN
Mo ucnosnb3oBaHuio BU3 B paznnyHbIx obna-
CTSX 3KOHOMWKM CTpaHbl. CornacHo AaHHbIM
accoumnaumm, no coctosHuo Ha 2016 rog
B benapycu akcnnyaTupoBanuce:

— 6onee 3000 TennOMCTOYHUKOB
Ha MECTHbIX B1AAX TONMBa CyMMapHOM
MOLLHOCTbO 0Koso 5400 IMBT;

—51 rmgpoanekTpocTaHLmMs 06LLEN MOLLL-
HocTbio 34,611 MBT;

— 20 (hOTO3NEKTPUHECKMNX CTAHLMIN CYyM-
MapHOW 3N1EKTPUHECKOI MOLLIHOCTbIO OKOJIO
20 MBT;

— 16 610ra3oBbIX KOMMIEKCOB CYyM-
MapHOW 3NEKTPUHECKO MOLLIHOCTbLIO OKOJ10
22,37 MBT;

— 110 TennoBbIX HACOCOB CyMMapHOWA
TENNoBOW MOLLIHOCTbIO okono 10 MBT;

— 224 renvoBofoHarpesaTens CyMm-
MapHOW TensI0BOM MOLLHOCTbIO OKOJS10
2381,45 MBT;

— 47 BETPOSHEPreTUHECKUX YCTAHOBOK
06LLEeN MOLLHOCTbIO okono 26 MBT.

HaHHble npvBeaeHbl 6e3 y4eTa aHep-
royctaHoBOK Ha ocHoee BWD, akcnny-
aTMpyeMbIX B HaCTHOM CEKTOPE SKOHOMMKM
CTpaHbl: 3aropodHbIX AOMax rpaxkaaH, ar-
poycagb6ax, gadax v ap.

K 2020 rogy B 06nacti BO306HOBNSA-
emoii aHepreTvku benapycu noctasnexHa
3afada ysenuuutsb gonto B3O B Banosom
noTpebneHnn TOMIMBHO-3HEPrETUHECKNX
pecypcoB ¢ 5,5 % 00 6 %, oNt0 MECTHbIX
BmaoB Tonmmea — ¢ 14,2 % 0o 16 %, 4to no-
3BOJIUT CHU3UTb 06BEM BPeHbIX BbIOPOCOB
B atMocepy 1, COOTBETCTBEHHO, MOBLICUTL
3KOJOMMYECKyHo 6e30MacHOCTL CTpaHbI.

3aknto4yeHue

OnbIT sKcnyaTaumMm 06bLEKTOB BO30-
6GHOBNAEMON SHEPreTUKN NoKa3biBaeT,
YyTO Ucnonsb3osaHne BU3 aenseTca nep-
CMNEKTVBHbLIM HanpaBneHnem obecrneyeHmns
SHEepPreTM4ecKom 1 SKonorn4eckon 6e3o-
MacHOCTM CTpaHbl. YunTbiBas TEHOEHLUN
pa3BuTVsi BO3OOGHOBNSAAEMOWN SHEPreTUKM
B MUpe, NpeanaraeM nNpopomKuTb Co-
BEPLUEHCTBOBaHME 3aKoHogaTesbcTBa
B cchepe BMO n rocynapcTBeHHO-4acT-
HOro MapTHepCTBa, YTO MO3BOSUT aKTu-
BM3NPOBaTh NPUBMEYEHNE UHBECTOPOB
B cdhepy BO30OHOBIIAEMOW HEPreTUKH,
6yneT cnoco6CTBOBAaThL NOBbILLEHUIO NPO-
3paYHOCTM UX BEATESNIBHOCTU 1 PELLEHUIO
rnobasnbHbIX NPo6nemM yCTony4mMBoro pas-
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BUTWA CTpaHbl. [N peLueHns 3Tov 3agaqm
cyMTaeM HeobXoaMMbIM:

— 06ecneymnTb JONroCPOYHbIE rapaHTUm
L0151 MIHBECTOPOB NyTEM (PUKCUPOBaHUA CTW-
MYNMPYIOLLMX TapudoB Ha BECb Nepuos
nopgepXxku n passutns BUS;

— onpegenuTb 060CHOBaHHbIE CTUMYMU-
pytoLLme Tapudbl U TEXHUKO-IKOHOMMYe-
CKW noTeHuman sHegpeHuns BU3 B peru-
OHax pecny6uKku;

— pacwmpuTb CTPYKTYpY CTUMYNUpY-
OLLIMX KO3DPUUNEHTOB C Yy4ETOM MOLLL-
HOCTMW 1 BUOB SHEProyCTaHOBOK;

— NpegycMoTpeTb BO3MOXHOCTb BBE-
LEHVISt HANTOTOBbIX J1brOT A5 FOPUAMHECKUX
N M3NYECKNX NULL, Ybsi OEATENIbHOCTb
cBfi3aHa C pa3paboTkamMu 1 BHEQPEHNEM
BW3-texHonorwii n ap.

Takxe ona ganbHenwero ahdeKkT1Bs-
Horo pa3euTus BUO Heobxogmmo pelunTb
psA CnepyroLLMX akTyanbHbIX Npo6eM:

— obecneynTb peanbHyl0 rocynap-
CTBEHHYO NOAAEPXKY MaCLLITA6HbIX Hay4HbIX
pa3paboTok B 0611acT BO306HOBASEMOM
3HEepreTMKN Ha OCHOBE OTEYECTBEHHOIO Ha-
Y4YHOTO M NPOV3BOACTBEHHOMO NOTEHLMANa;

— 60rbLLE BHUMaHWE yOensTb BHEAPEHWO
B NPaKTWKY HayKOEMKMX TEXHOMOMMI mC-
nons3oBanusa BUD;

— paccMatpuvBaTtb pa3paboTKy eanHowm
HOPMaTVBHO-MPaBOBOW 6a3bl Pa3BUTUSA BO-
306H0BNsIEMON 3HepreTukn EASC n CHI
B Ka4ecTBe OfHOW N3 NepBOCTENEHHbIX
3apavy;

— obecneunTb fanbHenLlee passutue
BO300OHOBIISIEMOW 3HEPreTUKN HA OCHOBE
B3a/MOBbIFOAHOr0 NapTHepPCTBa rocyaap-
CTBa M YaCTHOro 6uaHeca;

— €03[aTb CTPOMHYIO CUCTeMy nomro-
TOBKW W MOBbILLIEHNA KBanMumkaumm Ka-
[pOB, CMOCOGHBLIX 3MMEKTUBHO UCMOSb-
30BaTh NoteHuman BNO.

Mo HaLlemMy MHeHUI, Heo6X0ANMO pas-
paboTaTb KOMMMEKCHYIO rocydapCTBEHHYIO
nporpammy, Kotopasi 06beOUHUT Mepo-
MPUATMSA MO HOPMATUBHOMY 06€CTNEHEHMIO,
NPOEKTUPOBAHMIO, NMPON3BOACTBY 060PY-
[0BaHus, ero NPOABMXEHMNIO Ha PbIHKax
W, rMaBHoe, Mo TaputHOMY CTUMYNNPO-
BaHWIO BHEOPEHUS FeHEPUPYIOLLMX yCTa-
HOBOK Ha ocHose BUD.

Cnucok nuteparypbl:

1. PycaH, B./. Boso6HoBrisiemas sHepre-
TVKa U dHepreTn4eckas 6e3onacHocTb /
B.U. PycaH, 10.C. lNo4aHnH, B.H. HucTiok. —
MuHck: SHepronpecc, 2014. — 465 c.

2. PycaH, B.1. SHepreTuka n skonorn4eckas
6e3onacHocts / B.U. PycaH, tO.C. [lo-
YaHuH, B.H. HucTiok. — MuHck: SHepro-
npecc, 2016. — 439 c.



3ABEPLUUIICA XXII BEJIOPYCCKUMN
SHEPFrETUMECKMU U 3KOJNIOMrMMYECKUUA

POPYM

10 okTsI6psA DYTOONbLHLIM MaHeX OTKPbIT ABepu Ans y4yacTHUKOB u rocten XXIl Benopycckoro aHep-
reTM4ecKoro U aKosiornyeckoro popyma, NpoBoOAMMOro rno uHuumartuee MuHUCTEpCTBa 3HEpPreTUKMU.
OCHOBHbIMU TEMaTM4YECKUMMU HanpasieHusMu popymMa ctanu obecrneyeHue HapeXHoro 3JIeKTpPo- U
TensocHabXxeHusi NoTpeéuTesnen, NoBbILLIEHNEe IHEPreTUHECKON He3aBUCUMOCTU pecny6nvku, adhcpek-
TUBHOE UCMOJIb30BaHNE 3HEPropecypcoB, pa3BMTUE aTOMHOW SHEPreTUKU, BO306HOB/ISIEMbIX UCTOYHU-
KOB 3Heprum, 3almra oKpyxaroLlen cpeabl.

OT1kpbin chopym 3amecTutens lpe-
Mbep-MuHUCTpa Pecnybnukn Benapych
B.N. CemaLuko. Kntouesor Temoi ero npu-
BETCTBEHHOTO CI10Ba CTasvi BONPOCh! (PYHKLM-
OHMPOBAHWA 6ENOPYCCKOro SHEPrETUHECKOrO
cekTopa. OH KOHCTaTpoBan, YTo 6rarogaps
CUCTEMaTNHECKOMY OBHOBIIEHMIO OCHOBHbIX
(hOHA0B, B TOM HMCIIe BBEAEHVIIO HOBBIX FEHe-
PUPYIOLLIMX MOLLIHOCTEN, 3a NOCIefH1e rofbl
[OCTUMHYT CYLLIECTBEHHBIN NMPOrpecc B pas-
BUTWM 6EN10PYCCKON SHEpreTvkm. o utoram
MPOLLIOro rofa ypoBeHb M3HOCA OCHOBHbIX
NPOon3BOACTBEHHbLIX (hOHAOB Benopycckon
3HeprocucTeMbl coctasun 40 %. «3aHu-
MasiCb CTPOWUTESIbCTBOM aTOMHOW CTaHLMK,
HOBbIX TEMMIOBbIX CTAHLWIA, BONPOCaMM 3KO-
HOMWW, Mbl He 3a6biBaemM 006 3KONOrnn», —
OTMETWN 3amecTuTeNb [NpeMbep-M1HUCTPa.
OH KoHcTaTuMpoBan, YTo B pecnybnvke
y>Xe BBEAieHbI B 3KcnnyaTtaumio 3 KpynHble
rMapO3NEKTPOCTaHLMM, OCYLLIECTBNSAETCA
CTPOUTENLCTBO COSHEYHBIX N BETPO3NEK-
TPOCTaHUMI, CTaHLMI HA MECTHbIX BUAAX
TOMNMBA, HanpuMep Ha Topde 1 oTxodax

JpesecuHbl. [Nepen aHepreTMkamu cTout
3aga4a K 2020 rogy noBbICUTL A0S0 BO3-
06GHOBSIEMbIX UCTOYHUKOB B BblpaboTKe
3NEKTPOSHEPrum He MeHee Yem Ao 17 %.

B passuTve Tembl NOBbLILLEHNS SHEP-
reTu4eckon HesasmcumocTn Benapycu
MuHucTp aHepreTukn Pecnybnuku Bena-
pyck B.H. MMoTyn4mk Ha TopxecTBeHHOM
LiepeMOHNN OTKPbITUS dhopyMa 3asBeun,
YTO CEerofHs NOTPEOUTENM HE UCTbITLIBAIOT
HeJocTaTka B 9NeKTPUYECKON 1 TENNOBOM
3Heprum, HeT NepeboeB CHaABXEHWS Npu-
POLHBIM U CXKWKEHHBIM ra3oMm, nNpy 3ToM
Benapycb BbICTynaeT HaaeXHbIM NapTHEPOM
B 0611aCT TpaH3uTa SHepreTyeckux pe-
CYpCOB, AB/IAETCA aKTUBHBIM Y4aCTHUKOM
MPOEKTOB MO CHUXXEHWIO BbIGPOCOB Ha 3HEP-
reTM4eckmx 06beKTax 1 JOCTUIMa camblx
BbICOKMX Ha MOCTCOBETCKOM MPOCTPaHCTBE
nokasaresien B 0611acTyi paLmoHanbHOro
MCMONb30BaHWA TOMJIMBHO-3HEPreTNYe-
CKWX PecypcoB.

B LiepeMoH1M OTKPBITUSA TaKXKe NPUHANN
yyactne MUHUCTP NpUPOAHBIX PECcypcoB

1 OXpaHbl OKpyxatoLLien cpedbl A.MN. Xyabik,
nepBbIn 3aMecTuTeslb MuHMCTpa NpoMmbILL-
nexnoctun I.B. CBnpepckuii, npegceparenb
locynapcTBeHHOMo koMuTeTa No cTaHaap-
Tm3aummn B.B. HasapeHko, npeacenarenb
locynapCTBEHHOrO KOMUTETA MO Hayke
n TexHonoruam A.l". LLlymunuH, 3amecTu-
Tenb npeacenarens MoCcTosAHHON KOMUCCUM
MO NPOMBILLIEHHOCTU, TOMSIMBHO-SHEPrETH-
YECKOMY KOMMJIEKCY, TPAHCMOPTY 1 CBA3N
Manartsl Mpepcrasutenen HaumoHanbHOro
cobpanus NM.A. ConoBbes.

B pamkax Benopycckoro aHepretu-
YeCKOro 1 3Koornyeckoro gopyma co-
ctosnace XXII MexgyHapogHas cneuu-
aNM3MpOBaHHas BbICTaBKa «OHepreTuka.
Okosorus. HeprocoepexeHne. ANEKTPO»
(EnergyExpo), B KOTOPOM NPUHANM yya-
cTtve okono 300 opraHu3auuii 3 16 cTpaH
mupa (benapycb, Poccust, YkpauHa, Jutea,
INateusi, ScToHus, MonbLua, ABcTpus, ep-
MaHus, ®paHuus, Utanus, Yexus, Lsen-
uapus, ®uHnsaHans, Kutai, CLUA). Skeno-
HEHTbI NPOAEMOHCTPUPOBASTV COBPEMEHHOE
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060pyaoBaHNe N TEXHONOMUN AN MPOU3-
BOACTBA W pacnpefeneHns aNeKTPU4ECKO
1 TENJI0BON 9Heprum, aBToMaTn3npoBaHHbIe
CUCTEMBI, BHEPrO- U pecypcocbeperaroLme
TEXHOJIOrMK, TEXHOIOM MM A1 HEOTEXUMMU-
YECKOWN OTPacsn, CBETOTEXHUYECKYIO NPO-
naykuwto v ap.

LoctuxeHna npeanpusiTUin aHepreTu-
YeCKOro cekTopa pecry6Iimku 6binmv npes-
CTaBJEHbI HA KONNEKTMBHOM cTeHge Mu-
HUCTEpCTBa dHepreTukn Pecny6nvku
Benapycb, pa3paboT4MKOM 1 opraHusa-
TOPOM KOTOpOro BbicTynun MHdopmauu-
OHHO-u3patenbekui LeHTp OAO «3KoHOM-
3Hepro». B KONNEKTMBHON 3KCNO3MLMK
CBOW JOCTUXEHUS NPOLEMOHCTPUPOBAIU
rocynapCTBEHHbIE NPOU3BOACTBEHHbIE 0Ob-
eanHeHus «benaHepro» n «bentonras»,
a Takxe PYI «benopycckas atomHas
3NEKTPOCTaHLMSA».

MHopMaumoHHbIM aKLEeHTOM CTeHaa
cTana BMAEOCTEHa, Ha KOTOpOK B pe-
XXVME HOH-CTOM 4EMOHCTPMPOBAIUCH BU-
neodunbMbl 0 pas3sutumn bBenopycckon
3HEpProcucTeMbl, Xo4e CTPOMTENbCTBA
KpYMNHeMLLEen rmpaposneKTpocTaHLmm pec-
ny6ukuW, BeTponapka B pogHEHCKOM 06-
nacTu, nuHun anekTponepegayn 330 kB,
a Takxe o coopyxeHun 6enA3SC u po-
6bl4e Topda.

MoceTutenn cteHpga cMornm o3Ha-
KOMUTBCSI C MpOCneKkTamm n 6poLuto-
pamu, NOCBALLEHHbIMN OEATENBHOCTU
MO «benanepro, MO «benTonras»,
Hay4HO-1uccnegoBaTebCKmxX 1 Npo-
€KTHbIX MHCTUTYTOB OTpacnu, cee-
XUMU HOMEpaMmM XypHana «JOHep-
reTmyeckasi ctpaTterusi», KoTopbii
SIBNAETCA reHeparnbHbIM MHhopMaum-
OHHbIM NapTHepoOM chopyma.

CoBmecTHO ¢ npecc-cnyx6amm Muh-
3Hepro n MO «benaHepro» 6bina opraHu-
30BaHa (hoT030Ha «IHeprob6e30nacHOCTb
rna3amv geten». Ausaviteps! ViHchopmauu-

Ipuropexko I'.B.,
AVpeKTop gunmana «benanekTpo-
pemoHT» OAO «benaHepropemHanaaka»

g)Kero,qu Benopycckuin aHepreTnyeckuia

1 9KONOrNYeCcKunin (hOpyM NO3BOSIAET HAM 3akIto4aTh
MepCrneKTUBHbIE KOHTPAKTbI 1 JOrOBOPEHHOCTU

0 COTPYAHWNYECTBE, HO 3TOT rof NPUMEYaTeSeH ELUE U TEM,
YTO Halle npeanpuaTue otMevaeT 60-neTHMI ounen.
M 3T0 X0poLLO, YTO eCTb Takas npeacTaBuTeNbHas
nnoLLaaKa, rae MOXHO NPOAEMOHCTPMPOBATL HaLLN
LOCTUXEHUS. [lyMato, 4TO 3TO BaXKHO He TONbKO

[NSi HAac, HO U Ans OpYrvX Y4acTHUKOB U rocTew
BbICTABKM, BEAb OANIEKO HE BCE OpraHv3aumnm
BIIafetoT NepefoBbIMM TEXHONOrUAMY,

KOTOpble Mbl 30€Cb NPEACTABIISEM.

OHHO-M3pa-

TENbCKOro LeHTpa
0hOPMUIIN CTEHOBLIE NMAHENW PUCYHKaMM
eTen —nobeauTesen KOHKYPCOB Mo SHEp-
ro6ezonacHoctv. C Lienbio nponaraHipl
6e30MacHOro obpasa XusHu cpegu noga-
pacTatoLLero nokoneHms Ha cteHae MuHa-
Hepro, a TaKkxe B )OTO30HEe PacrpoCTpaHs-
JINCb JIMCTOBKM M0 3NEKTPO6E30MacHOCTM
PYIM «MuHCK3Hepro».

CBoW NpOM3BOACTBEHHLIA NOTEHLMAN
NPOOEMOHCTPUPOBANM Ha BbICTaBKE
n opyrvie otpacnesble opraHuzaummn: OAO
«benaHepropemHanagka», OAO «ben-
3NEKTPOMOHTaXHaNaaKa», omnuan «3asop
OHeproobopynosaHune» OAO «bencenb-
anekTpoceTbeTpoii», OAO «benoosepckuin
3HEProMexaHN4ecKnin 3aBoa», omnmanbl
«PeunLkme anekTpryeckne cetu», «Hep-
roHagsop» 1 «9QHeprocobbiT» PYI1 «[o-
MenbaHepro», hunuasbl «HEPropEMOHT»
1 «<UiHxeHepHbIn LueHTp» PYT «Morunes-
3Hepro», PYI «benraarexHuka», M1 «HAN
Benrunpotonras», OAO «Hosorpynckuii
3aBof rasosoi annapatypsl» n MTMK
«AB-MHCTUTVYT».

[enoeas nporpamma chopyma BkJodana
cBbilwe 20 TEMaTUYECKUX MEPONPUATHUIA:
nneHapHoe 3acepgaHuve,

KOHthepeHLmK,
ceMun-

AVpeKTop chunmana
«VIH)XEHEPHbIV LIeHTP»
PYI1 «MorunesaHepro»

gqacme B Benopycckom sHepreTM4eckom

1 3KOJIOrM4YECKOM chopyme Aano YHUKanbHY0 BO3MOXHOCTb
npeacTaBuTb HaLlly pa3paboTKy — CMCTEMY KOHTpOns
JocTyna Ha aHepreTuyeckne 06bekTbl (T, KTIM). OTkpbinacsk
nepcneKTuBa HanaguTb COTPYAHWNHECTBO C HOBbIMMW AESI0BbIMU
napTHepamm 1 3aKN4UTb KOHTPaKTbl HA MOCTaBKy Hallewn
npoaykumun. [Ins Hac o4eHb BaXKHO MMETb TaKOW LUaHC
nokasatb cebs. Kpome Toro, BbiCTaBka CTUMynupyeT

He OCTaHaBNMBATLCS Ha JOCTUTHYTOM, NOCTOSHHO

pacTu v pa3suBatbcs. Mbl MnaHUpyeM NpuHsTb

y4yacTue B BbICTaBKe U B CMeAyHoLLEM FOAY,

YTO6bI NPEACTaBUTL HOBbIE Pa3paboTKM

Ans benopycckow 9HeprocucTeMbI
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Hapbl, Kpyrfble CTOMbI, NPe3eHTaumu, Ko-
TOpble CTanu NAOLLAAKOM AN 06CyXAeHWs
BOMPOCOB 06ECMEYEHNA SHEPreTUHECKOM
6e30MacHOCTM, Pa3BUTUS SAEPHON 1 BO3-
06HOB/IIEMOW 3HEPreTUKM, (POPMMPOBAHUSA

«3€MIEHOM» 3KOHOMMKN 1 Op.
LleHTpanbHbIM MeponpusTiem dopyma
TPaaULIMOHHO CTasIo NeHapHoe 3acefaHne
«JHepreTnyeckas 6e30nacHocTb. Bbi-
30Bbl U NYTHU peLLeHUs B COBPEMEHHbIX
YCNOBUSX Pa3BMTUA IKOHOMUKU». 3a-
cefaHvie OTKpbINOCh AoknagoM MuHu-
cTpa aHepreTukn Pecny6nuku Benapycb
B.H. MoTynuuka o nepcnekT1eax pa3sutus
Benopycckon aHeprocuctemsl. MUHUCTp,
B 4aCTHOCTM, ckasasl, Y4To NJaHOMEPHO
nposogumas

BpuckuH 10.M.,

N He TOJIbKO.




B pamMkax peanusaumu OByX rocygap-
CTBEHHbIX NMporpamMmm mMacLutabHas mMo-
[epHu3aumus 06bLEKTOB SHEPreTUKN [o-
cTUrna 3annaHMpoBaHHbIX Pe3ynbLTaToB.
3anocnegHue 5 net yaenbHbIN pacxop To-
NrMBa Ha OTMYCK ANEKTPOSHEPr M CHU3WNCA
Ha 40 r y.1./KBT-4 1 no cocTosHuio Ha ce-
rOOHSLLHWIA AeHb cocTasmn 225 r y.7./kBT-u.
MoyTn B NnonTopa pasa ymeHbLUMAach ce-
6ecToMmMocTb 1 KBT-4, 4TO MO3BOMMO CHU-
3UTb Tapubl Ans noTpebutenen peasns-
HOro cekTopa 3KOHOMUKK. OH Takxe
OTMETWI, 4TO paboTa N0 MOAEPHN-
3auum oTpacnv NPOAOIMKAETCS

n cerogHs. Ocoboe BHUMaHWe
yAenseTcs caMoMy MHHOBALWOH-

HOMY ¥ MacLLTaGHOMY NPOEKTY,

KOTOPbI OCYLLIECTBNAETCS B Nap-

THepcTtBe ¢ Poccuiickon depe-

paumen, — COOpY>XEHUK0 aTOMHOM
3NEKTPOCTaHLMN, & TaKXe ee NHTe-
rpauum B benopycckyto aHeprocuctemy.

B xopfe 3acegaHns 06CyXaanvch Takxe
BOMPOCbI 3HEPreTU4ecKon 6e3onacHoCTn
pecny6mKm, porib TEXHUHECKOro PErynmnpo-
BaHWS B €€ 06ECMEYEHNN, MHHOBALIMOHHASA
NnosIMTUKA B chepe 3HEPreTUKM U SHEPTO-
cbepexeHus, acnekTbl rocyaapCTBEHHON
3KOMOMMYECKOW MONUTUKK U ApYrue akTy-
asbHble TEMbI.

3HauMTENBHYIO ayauTOpUIO cneuvani-
CTOB B 0611acT MHchopmaTmaaLmm codpana
MexayHapoaHasa Hay4YHoO-npakKTuye-
ckas koHpepeHuus «CTpaTterus Lud-

-
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poBoWi TpaHccopmaLumn HepreTuye-
CKOro v HetpTeXMMMUYECKOro KoMmnnekca
Pecny6nuku Benapycb». B pamkax KoH-
dhepeHLmMM NpoLLNO 3acefaHne Kpyrioro
ctona «CocTosHW1e 1 NepcnekTUBbI MHGOP-
MaTu3aummn 3HepPreTMHecKoro u Hedptexu-
Mu4eckKoro komnnekca Pecry6nvkm bena-
PyCb», yHaCTHWKM

3yesa E.M.,

B XO[le 3acefjaHnin KpyrnbIx ctonos «lep-
CMEeKTUBbI pa3BUTUA S[EPHON 3Hepre-
TUKM: acneKTbl 6630MacHOCTY, 3KONOrnM,
3KOHOMMKM U YCTOMYUBOIO Pa3BUTUS»
1 «[lepcnekTMBbI M NPOG/IEMbI pa3BUTHS
3NIEKTPOMOGUIILHOIO TPaHCMopTa».

B pamkax copyma 6onee 30 xypHanu-
CTOB MH(POPMALIMOHHBIX areHTCTB, paamo,
neyaTHbIX n3gaHui n3 benapycu, Jlntebl,
MonbLum, Poccun, Yexvn, @paHumm n opyrux
CTpaH noceTvnu cTpovnnoLlaaky benopyc-
CKOW aTOMHOM 3M1eKTPOCTaHUMM 1 ropof
aHepretukos OcTposel B pogHEHCKoM
obnactu. lNMpecc-Typ 6bIn OpraHM3oBaH
MWHMCTEPCTBOM 3HEPreTUKM COBMECTHO
¢ lockopnopauueit «Pocatom». o 3aBep-
LLEHUM MEpONpUATUA COCTOANAach Npecc-
KOH(DEpEHLMS, B XO[€ KOTOPOW XYPHASIUCTbI
NONYYMIN OTBETbI HA MHTEPECYIOLLME NX
BOMpPOCHI.

3a Bpems npoBefeHust hopyma ¢ Bbl-
CTaBOYHbIMU IKCMO3MLUUAMU O3HAKOMM-
nmck 6onee 10 TbIC. NOCETUTENEN: CNeLn-
anunCTbl, Hay4YHbIE COTPYAHVKN, CTYOEHTbI
W yyalmecs, 3apyoexHble rocTv 1 apyrue
npeactaBuTeny o6LlecTBeHHOCTU. B me-
ponpuUATUSAX KOHpecca NpUHsANM y4acTme
oKoro 1800 0Te4eCTBEHHbIX 1 3apyBeXHbIX
3KCNEepPTOB U NpodpeccroHanos B ciepe
3HEepreTMKKM, 3KoNorun, aHeprocbepe-
XXEHUS 1 CMEXHBIX OTpacnen. Kak otmeTun
MwuHucTp aHepreTukm B.H. MNoTynuuk,
3a 22 roga benopycckuin aHepreTuye-
CKUWA 1 9KONOrMYeckuii hopym cran Lm-

POKO M3BECTHOW,
—,

Ha4allbHUK oThesia MapKeTuHra
Y BHELLUHE3KOHOMUNYECKOU AesITeNIbHOCTYU

«HWW Benrunportonras»

@opym — YHVKasibHasa nnoLLaaka ans paclumpeHns
COTpYAHUYeCTBa, 0OMEeHa NepefoBbIMU pa3paboTkaMu
B chepe 3HEepreTvku 1 akonoruun. Mel exerogHo
NMPYHUMAaEM y4acTue B CreLmanvM3vpoBaHHO BbICTaBKe
chopyma. B aTom rofly Ha Hallem cTeHfe npegcrasfieHa
VHCTannsiums nog I03yHroM «Mbl TONIbKO Ha4MHaeM>»,
nocesiLeHHas 30-neTHemy obuneto npeanpusaTus. Takxe
Mbl MPOAEMOHCTPMPOBANM B 9KCMO3NLIMN Y MHHOBALMOHHbIE
TEXHOMOMMN B NMPOEKTUPOBaHWK. VIHTEPEC K Hallemy
CTeHAy NO3BONSET CYMTATb, YTO MOTEHUMan

«HUW BenrmnpoTtonras» no JOCTOUHCTBY

OLIEHEH KaK OTEYECTBEHHBIMM, TaK

¥ 3apy6eXXHbIMY MapTHEPaMW.

KOoTOporo o6cyamnm

npo6nemMbl U NEPCREKTUBLI UHpopMaTK-
3aumm ANeKTpoaHepreTvku benapycu, umd-
POBON TpaHcthopMaLmnmn HehTerazoBoro
N SHEPreTUHECKOro CEKTOPOB, BHEAPEHUS
aBToMaTu3aummn B pacnpepenntenbHbIX
CeTax B KayecTBe anemMeHTa ansa nepe-
xoga K TexHonormn Smart Grid. 3auHTe-
PEeCcoBaHHbIN Pa3roBOp COCTOANCA Takke

JnepreTnueckan Ctparerna

nonynsipHoON y cre-
LIManucToB 1 9KCNEePTOB MEXAYHAPOAHOM
1 MeXOTpacnesow NoLLaaKom, 4To nopgyep-
KMBaeT 3HaYMMOCTb COObITUA Kak [N1sl SHep-
reTuKn pecny6nku, Tak 1 B LiesIoM Ans Ha-
LMOHaNbHOM S3KOHOMUKW.

AnnHa TOBMACSIH
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HOBbIU YEJIOBEK HA NPEANPUATUN.

AQANTAUUA

B coBpemeHHOM Mupe pa6oToaartesib, NpMHUMasi Ha paboTy HOBOro
cneumanucrta, xoten 6bl cpa3y Mosly4uTb OT HEr0 MaKCUMasibHYH
otaadvy. Mpu aTOM, KaK NpaBuNO, He NMPUHUMaEeTCs BO BHUMaHue
TOT (paKT, YTO KaXKAbIV HOBbIA Pa6OTHUK, BHE 3aBUCUMOCTM OT €ro
TPYAOBOro cTaxa, KBanudukauum u npopecCUoHanbHOro YpoBHs,
Hy)aaeTcsi B NOAAEPXKKEe U AOJHKEH NPOUTU NepuoA aganTauuu.

Korpaa HoBbI paboTHUK NPUCTYNAET K Bbl-
MOMHEHWIO CBOUX NPOECCUOHANBHBIX 065-
3aHHOCTEN, OH B NIOO6OM Criy4ae NPOXoauT
3Tan agantauun v B 3TOT NEpPUOL, MOXET
NoKa3blBaTb HE CaMble Jiy4Llne pe3ynbraTbl
B paborte. lMpouecc agantauum y pasHbIx
cneumanvcToB NpoTekaeT no-pasHomy:
paboTHMKM CO CTaXeM, CMEHMBLLMNE He-
CKOIbKO MeCT paboThbl, npucrocabnmearoTes
6bICTPEE, MOJIOABIE CreuManucTbl U cre-
LmanucTbl, peako MeHsiBLLMe
pa6oty, — ponblue. bonbLloe g
BMMSHME Ha mpouecc agan-
Tauum OKa3bIBalOT HE TOMNbKO
NIMYHOCTHBIE OCOGEHHOCTU Ye- x
noBeka, HO 1 NpaBWJIbHO opra-
HM30BaHHas paboTa no conpo-
BOX[EHWIO 3TOro npouecca.
Apantaums HoBbIX COTPYAHVKOB
SIBNAETCH BaXHbIM (DakTopoM
hopmMmMpoBaHMs NPOAYKTUBHO
paboTaroLLEro U CNIoYEHHOro
KOMNMEeKTVBa, & NpasuibHOE BBE-
[JeHune B JOIKHOCTb HOBOIO CO-
TPYAHUKA OQMHAKOBO 3HAYMMO
Kak S Hero, Tak 1 ans NpeanpuaTvs.

OcHoBHble nogxoAabl
K opraHusauumu
apanTtauuoHHOro npouecca

Apantaumio nepcoHana 4atle Bcero
OMPeAensoT Kak yrnpaensemblin NpoLecc
NpUCMOco6neHVs HOBOrO paboTHMKA K npes-
NPUSTYIO, OPraHN3aLIMOHHON KyIbTYpe, KOr-
neKTuBy, paboyemy MecTy, TpeboBaHusM,
npegbaBnsemMbIM K paboTHuky. OT ycneLu-
HOro NPOXOXAEHUA npoLiecca agantaumm
3aBUCUT AasbHeliLLas kapbepa paboTHUKa
W, KaK cneacTeue, yCneLHoCcTb paboTbl OT-
Jena, uexa v npegnpusaTvs B LENOM.

IMpv NpasubHO OpraHM30BaHHON paboTe
Mo CONPOBOXAEHMIO NpoLiecca aganTaumm
HOBbIV COTPYAHUK ObICTpee npucnocabnu-
BaeTCs K yCnoBuaM paboThl, yny4Luaert
CBOW NoKasaTenu, nerye ycsaviBaeT JOMX-
HOCTHbIE 0683aHHOCTM, YTO CNOCO6CTBYET
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CHVDKEHWIO JONONHUTENbHBIX 3aTparT. Y Hero
CYLLIECTBEHHO CHWXAETCS CTENEHb NCUXO-
JIOrM4eCcKOon HanpsXXeHHOCTUN 1 Heonpeae-
NEHHOCTH, hOPMUPYETCS NO3UTUBHOE OTHO-
LLEHVME K paboTe, a Takxe BbiCTpanBatoTCcst
3 heKTNBHbIE KOMMYHWKATUBHbIE CBA3N
C Konneramm rno pa6oTe v PyKOBOACTBOM.
Kpome Toro, rpamoTHOE COMpOBOXAEHWE
npoLecca agantauum SBnseTcs npodunak-
TVKOW TEKYYECTM NepcoHasa 1 BO3MOXHOTO
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YXOfia HOBOIO COTPYAHMKA, B YEM HE 3auH-
TepecoBaH pabotogarersb.

K opranuzaumy aganTtaumoHHOro npo-
Lecca Kaxgow BO3pacTHOW kareropum
Heo6X0AMMO NOAXOAUTL MHOMBUOYAIBHO.

B pa6oTe ¢ MonogsIimMu cneumannuctTaMmm
cnefyet NpyHUMaThL BO BHUMaHWE Heno-
CTaToOK Y HUX MPaKTUYECKOro OrbITa, Bbl-
COKYIO0 CTEMNeHb BHYTPEHHEN CBOOOAbI,
OTCYTCTBME CTEPEOTUMNOB, MOOGUITLHOCTb.
Mpn 3TOM BaXHO fenatb akUEeHT Ha [o-
NOSTHATENBHOM 06Y4EHUM, OpraHM3aLum
CBOGOLHOr0 BPEMEHU, CO30aHNM YCIOBWIA
NS y4acTus B BaXHbIX ONS NPEANpUSTIS
NpOoeKTax, a TaKxXe Ha MaTepuasnbHOM CTu-
MYNMPOBaHNM.

CoTpyaHWKM, NepeMELLEHHbIE BHYTPU
opraHusauuu, BHe 3aBMCUMOCTU OT BO3-
pacTta Hy>XaatoTcs B MOMOLLM At OCBO-
€HusA NpodheCcCUoHanbHbIX aCNEKTOB HOBOM
LOIDKHOCTW.
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O.A. TTIYLWAKOBA,
Ha4yanbHUK oTaena

NCUXONIOrn4ecKoro
obecrneyeHus nepcoHana
Yye6HOro LeHTpa

PYN «MuHckaHepro»

Y HoBMYKOB B BO3pacTte Ao 35 neT cy-
LLlecTBYeT NOTPEOHOCTL B coLpanuaauum
1 KapbepHOM pocTe, nocsie 35 ner — B OLLy-
LLIEHNM COMPMYaCTHOCTW, OBLLIECTBEHHOM
3Ha4MMOCTW. PaBOTHMKM 3TOM BO3PaCTHON
KaTeropmmn Hambonee OTBETCTBEHHbI.

Mpv aganTaumm NOXmnbix paboTHUKOB
CrneayeT yunTbIBATb BbICOKYH NOTPEOHOCTb
B OOLLEHWMN W OenaTb akLeHT Ha npefbl-
JYLLWRA OMbIT.

AfanTaumoHHbIN NpoLecc NPoTeKaeT no-
CTENEHHO, 1 €70 MOXHO YCITIOBHO Pa3fenuThb
Ha HECKOJbKO NOCNeoBaTeSbHbIX CTaauiA.

Ha cragmm o3HakomneHus HOBbIN chne-
LManmcT oT CBOEro pyKOBOAWTENS UMK Ha-
CTaBHWKA Y3HAET O LieSIsiX 1 3afadax npep-
NpUSTUS, 3HAKOMUTCA C MUKPOKITMMATOM
KONNEKTUBA, Ero0 OCHOBHbLIMUW NpPaBmnamu.

Cragms nprcrnocob1eHNsI MOXET BJTUTLCA
OT OJIHOrO MecsiLia A0 ogHOro roaa. JaHHbIn
Nepuog — CaMblil BaXHbIN B MpoLiecce agan-
Taumm, NOTOMy YTO B XO[€ €ro kak y pa-
6oTodatens, Tak U y HOBOro paboTHUKa
(POPMUPYETCA OKOHYATENbHbIA BbIBOS,
0 NPaBUIILHOCTM NPUHATOrO PELLEHNS.

Cragus accummnsaLmm, v uaeHTugu-
Kaymu, HOBOrO COTPYLHUKA C KOMIEKTUBOM
XapaKTepuayeTcsi MOMHbIM NPUBLIKAHMEM
K HOBbIM [O/MKHOCTHLIM 06513aHHOCTSIM
n Konneram no paéorte. B aToT nepuog pa-
6OTHUK y>Ke NOSIHOCTLIO CNPaBnsfeTCs co
CBOUMM OOHKHOCTHBIMM 06513aHHOCTAMM,
MOXeT caM (hOpMyMpoBaTb CBOV farb-



HeWLLMe LeneBble YCTAHOBKM M CTAHOBUTCA
MOJSTHOMPABHBLIM HYJIEHOM KOJNEKTMBA.

Cragus aTTecTaymm ABNSETCA 3aBepLua-
IOLLIMM MO CBOEMY COLIePXXaHuIo OpraHn3a-
LMOHHBbIM 3Tanom agantauum. Ee cytb —
B MPOBEAEHUN UTOrOBOW OLIEHKM padoThbl
He TONbKO BHOBb MPUHATOrro pa6OTHVIKa,
HO M HacTaBHWKA, a Takxe ApYyrnx nuu
1 NoapasfeneHnii, UMerLLMX OTHOLLEHWE
K JaHHOW npoueaype.

[ns 6onee ycneLuHon aganTawym HOBOro
COTPYLHWKA €ro pyKOBOOMUTENIO, KOMeram
n cnyxéam B 3TOT nepuog Heo6Xxoaumo
NPUNOXUTL ONPELENEHHbIE YCUIUS.

DYHKLMN PYKOBOANTESISI CTPYKTYPHOIO
rogpasneneHus:

— 3HAaKOMUT COTPYAHMKA C [OMKHOCT-
HbIMW 06A3aHHOCTAIMW Yepe3 ero JoK-
HOCTHYIO UHCTPYKLMIO M MOJIOXKEHME O Nof-
pasfeneHuu;

— NpU HEOHXOOAMMOCTH (BO3MOXHOCTM)
Ha3Ha4aeT HaCTaBHMKa U3 YMcna BeQyLLMX
cneuvanvcToB nogpasaenexHns n npeg-
CTaBnseT Ero HOBOMY PabOTHUKY;

— yCTaHaBNMBaET 0653aHHOCTV U OTBET-
CTBEHHOCTb BHOBb MPUHATOrO paboTHUKA,
MHpOPMMPYET O TPEBOBAHUSAX K KQYECTBY
BbIMOMHAEMON paboThl;

— NpencTaensieT HoBOro paboTHUKa Co-
TPYAHWKaM noapasfeneHns U opyrum cne-
upanmnctam opraHusaumm.

HacTtaBHMKaMn Ha3Ha4arTCs BbICOKO-
KBaMMLUMPOBaHHbIE COTPYOHWKW Npes-
npusiTvs. OHX CONPOBOXAALOT AEATENBHOCTb
HOBOro paboTHMKa BO BpeMsi BCEro nepuopa
ajantaumu, kak Npaswuno, MPUPaBHEHHOTO
K MCMbITaTENbHOMY CPOKY. HacTaBHUKM 3a-
MHTEPECOBaHbI B YCMELLHOM BBEOEHWWN HO-
BOr0 COTPYOHMKA B JOMHKHOCTb, TaK KaK 3T0
SB/IAETCA U KPUTEPUEM YCMELLUHOCTU UX
camux. Kpome Toro, oHv nony4yarot gornor-
HUTENbHbIE 6OHYCbI 3a 3Ty AEATENBHOCTb.

DYHKLMM HacTaBHUKa:

— MHOPMUPYET COTPYAHWUKA O hopmax
1 NpUHLMNax B3aMMOAENCTBUS B peXnMe
HaCTaBHNYECTBa;

— YKa3bIBaeT Ha BO3MOXHbIE TPYOHOCTH
1 Hambonee pacrnpoCcTpaHEeHHbIE OLLINGKN
B paborTe;

— Pa3bsCHAET CTPYKTYPY W (hyHKLMKM Mog-
pasfeneHusi, ero opraHn3aunoHHOe B3a-
MMOZENCTBUE C ApYrUMUY NOapasneneHvsamMu;

— 3HAKOMUT C HOpPMamy opraHu3aum-
OHHOW KYNbTYpbl, TPAAULMAMU, UCTOPUEN
npeanpuaTUs;

— OKasblBaeT NomoLLb B npodeccu-
OHanbHOWM AeaTenbHOCTH, BbipaboTKe Ha-
BbIKOB V1 BXOXXAEHWW B CUCTEMY BHYTPEHHUX
N BHELLHMX KOMMYHWUKaLWIA.

K gyHKUMAM cryx6bl HAAEXHOCTN OT-
HOCATCH y4acTue B MPOBEAEHNM OpraHn3a-

LIMOHHO-03HAKOMUTESTbHBIX MEPOMPUATUIA
1 NpoBefeHne BBOOHOrO MHCTPYKTaxXa;
K byHKUYMsIM oTgena Kaf[pos — OpraHu-
3auus ana paboTHUKOB NpeanpuaTus ce-
MWHaPOB, KYPCOB M TPEHUHIOB MO pas-
JIMYHbIM BOMpOCaM afjanTauuu, a Takxe
opraHuzauma n nposeneHne cneumanbHbIX
TPEHWHI-KYPCOB A1 HACTABHWKOB.
OcHoBHas ghyHKLMS Konier — akTUBHOE
WM MacCMBHOE y4acTuhe B NpoLiecce afan-
TaLWUM HOBMYKA: OHVM MOJICKAa3bIBALOT, 06bsIC-
HSIHOT, aKLEEHTUPYIOT BHUMaHWe HOBOrO CO-
TPYOHMKA HA OCHOBHbIX MOMEHTaX padoThbl.

Mpouecc apantauun

HenocpencTBeHHas OesdATeNbHOCTb
Mo aganTaLmy COTPYAHMKOB BKIKOHAET TpK
B3aVMOCBA3aHHbIX 3Tana. PaccmMoTpum ux.

MepBbIiNi 3Tan — OLiEHKa YPOBHSA HOBOIO
paboTHMKa 1 pa3paboTka MepPONpPUATUIA
no ero agantauuun. Kak npaeuno, yxe B npo-
Liecce npeaBapuTensHoro cobecefoBaHns
NMPOBOAUTCS KOMMNJIEKCHAS OLIEHKA HOBOMO
paboTHUKA, ero NPoeCCMOHaNbLHOW, KBa-
JINEPNKALIMOHHON NOArOTOBKU U NIUYHOCTHBIX
Ka4ecTB. AfantauyoHHbIE MeponpuaTUS,
KaK MpasuIio, COCTOAT U3 O6LLIe 1 cneuw-
ann3npoBaHHoW aganTaumu.

O6Lyas aganTayms KacaeTcs BONpPOCOB
paboTbl NPeanpuaTa B LENOM N MOXET
BKJII04aATb CrEAyoLLMe MEPONPUATUS:

— o6LLee 3HaKOMCTBO C MPEANPUATUEM,
€ro ucTopven, Tpaguumamu, BUaamMn ges-
TENbHOCTW, LENAMM, NPUOPUTETAMMU, TEH-
JEHUMAMMN pa3BuTUs;

— O3HaKOMJIEHME C CUCTEMON OMnaThbl
Tpyoa, B TOM 4ucne paboTbl B BbIXOOHbIE
OHU N CBEPXYPOYHOW, MPUMEHAEMBIMU
K paboTHVKaM LUTPAHLIMU CaHKLAMY;

— MHOOPMUPOBAHWME O COLIMATTbHBIX Bbl-
nnarax v brotax, AONOfHUTENIbHOM CTpa-
XOBaHuK1, NOcobuaX, coLmanbHON UHdpa-
CTPYKTYpE NpeanpusTus;

— 03HAKOMJIEHMWE C MPaBWIiaMun OXpaHbl
TPyAa U TEXHUKM 6e30MacHOCTM, NPOTUBO-
noXKapHom 6e30MacHOCTM U NOBEAEHMUS
B 9KCTPEHHbIX CUTYaLMsX;

— VHOPMUPOBAHME O NPUHLUMNAX Ka-
OpOBOV NONMTUKM M Nog6opa nepcoHana:
Ha3Ha4YeHs, NepeMELLIEHUS, MPOLBKEHNS,
YBOJIbHEHUS.

CrieyvanmavpoBaHHasi afantaLys BKIo-
YaeT BOMpOChI, CBA3aHHbIE C KOHKPETHBIM MOA-
pasgneneHuem n pabo4mm Mectom. OcHoBHas
POfib B €€ OCYLLECTBIIEHWM NMPUHALNEXUT py-
KOBOAMTENIO CTPYKTYPHOrO NoapasaeneHus
W HacTaBHMKaM 13 Ymcna paboTHUKOB Mog-
pazgeneHus. 3ToT BUG aganTaumm MOXeT
BKJTI0YATb CnefytoLLme MeponpusaTUs:

— 3HAaKOMCTBO C (PYHKUMEW U CTPYK-
TYpOWn nogpasfeneHnsl, B3aMmMOOTHOLLIE-

HUAMW BHYTPW HErO 1 C ApYrMu nogpas-
LeneHnamu;

— [leTarnbHoe onmcaHue TekyLLei paboTbl
1 OXMOAEMbIX Pe3ynbTaToB, 0653aHHOCTEN
1 OTBETCTBEHHOCTM, KPUTEPUEB 1 METOLOB
OUEHKKN paboTbl, MPOAOIKUTENBHOCTH
1 rpadmka paboyero BpeMeHuW, Hannyms
nepepbIBOB B padoTe;

— M3yYeHVe HOPMAaTMBHOWM NPaBOBOM [0-
KyMEHTaLUmmn, XxapakTepHOn Ans AaHHOro
Bmaa paboThbl UNv nogpasfeneHns;

— VHCTPYKTaX MO npaBuniam TEXHUKK
6€30MacHOCTU Ha KOHKPETHOM paboyem
MecTe;

— VHOpPMMPOBaHNE 06 opraHnsaumm
NUTaHUA, MPOAOIMKUTENBHOCTU NEePepPLIBOB
NS KypeHus 1 TenedOoHHbIX pa3roBopoB
NMYHOTrO XapakTepa B paboyee BpeMS.

B aTOT nepuopn BaxHo paspabotaTb
cTpaTterno KomneHcaunn HegocCcTaTkoB
COTPYAHMKA, 4TO NO3BOSIUT HOBUYKY 6onee
YBEPEHHO YyBCTBOBATL CEOS.

Btopo# aTan Bk0HaeT 3HAKOMCTBO
HOBOro paboTHWMKa CO CBOMM pabo4vmm
MECTOM, NpaBunamMm NOBEAEHNS N NPeL-
npusTuem B Lenom. HoBMYOK B xofe pa-
604er gesaTenbHOCTU npucnocabnuneaeTcs
K CBOEMy CTaTycy, Ha4MHaEeT CTPOUTbL CBOU
OTHOLLIEHUSA C KONNIEramm 1 pyKOBOAUTENEM.
lMpowucxoguT OCHOBHas aganTaums coTpya-
HUKa. Ha aTom aTane BaxHa nogaepxka
CO CTOPOHbI HEMOCPEACTBEHHOrO PyKo-
BOOMTENS U KONNEer No nogpasgesiexHuto,
WX MOMOLLIb B YCTPAHEHWUN BO3HUKAIOLLMX
npo6siem, MOCKOMbKY B 3TOT NEPUOA BO3-
MOXHbI pa3oyapoBaHns, 3amMeLlaTesb-
CTBO, OLLyLLIEHVE HECOBMAAEHNS OXUAAHNN
W peanbHOCTMW, B3aMHOE HEMOHUMaHue
€ Konneramun. HapactaHue aTnx npo6nem
MOBbILLAET BEPOATHOCTb BOSHUKHOBEHMWS
ncuxocoMaTmuyeckux 3a60oneBaHui.

TpeTuii 3Tan — 3aBepLUeHVE aganTaumm
COTpYAHWKA. [NcMxoamMoLmMoHanbHoe CocTo-
SIH1E rapMOHM3UPYETCS!, HOBUHOK HyBCTBYET
cebs 6onee NpUCNocobNEHHbIM U UHTErpK-
POBaHHbIM B XW3Hb NpeanpuaTua. MonHas
afanTaums xapakTepuayeTtcs cTabunbHbIMU
pesynsratamu paboTbl.

MonHocTbIO Mpouece apanTaumm oxea-
TbiBaeT 1-1,5 roga, a nHorga v 6onbLLE.

dakTopbl, BAUsaOLWMe
Ha 3chcpeKTUBHOCTb
apganTtauuu
A,qanTame Bcerga npoucxogut B yc-
NOBUAX BNNAHUA MHOXECTBa BHYTPEHHUX
N BHELUHMX (haKTOPOB, Kak opraHusaum-
OHHbIX, TAaK U JIMYHOCTHbIX.
K oprauusaynoHHbIM ghakTopam agan-
Tauum MOXHO OTHECN crieflyroLLme:
BHYTPEHHUe:
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— XapakTep OOMKHOCTHbIX 06513aHHO-
CTel (CTeneHb UX CIOXKHOCTU M O3HAKOM-
NEHHOCTW C HUMW PaBOTHUKA);

— VMeloLLIMecs pecypchl 4ns BbInos-
HEHWS LOMK HOCTHbIX 06513aHHOCTE (Bpe-
MeHHbIE, (DMHAHCOBbIE, MaTepUasibHbIe,
MHpOpMaLMOHHbIe U T.4.);

— OpraHM3auMOHHbIA pernamMeHT
(rpaduk paboTbl, €€ NMHTEHCUBHOCTD,
CMCTEMA KOHTPONA 1 Ap.);

— CTWIb paboTbl PYKOBOAWTENS;

— XapakTep B3aMMOOTHOLLIEHUI MEXAY
COTPYQHUKaMW, BKITOHAS U PYKOBOAWTENS;

i —yno6¢TBo

paboyero mecta

1 NpegMeToB Tpyaa

(pa3meLLeHve cTona, Hanuuue co-

BPEMEHHbIX CPEACTB Tpya: KOMMNbLIOTEPA,
dhakca, TenedoHa, UHTEpHETA U Ap.);

— YPOBEHb MaTepuanbHbIX KOMMeH-
cauwin 1 xapakTep 1x BbInnar;

— HannM4ne/oTCyTCTBME NEPCNeKTUB
JanbHENLIEro pa3suTusa paboTHUKA;

— XapakTep TPy[oBOWN ANCLMMNAWHDI;

— KayecTBO MOAAEPXKKN CO CTOPOHBI
PYKOBOACTBA M HAaCTaBHWKA.

BHELLIHUE:

— 0COB6EHHOCTU FOPU30HTasbHBIX KOM-
MYHVKaUWiA C ApYyruMu NPeanpusTuamu;

— OTHOLLIEHMA C BbILLIECTOSLLMMY Opra-
HaMK yrpaenexHus;

— pecypcHoe obecneyeHne geaTesb-
HOCTV NPeanpuATHS;

— 3aKoHoparenbHoe N HOPMaTUBHO-
npaBoBoe 06eCrneYeHue;

— BO3MOXHOCTV A11 pa6OTHWNKA HaNTH
MecCTo paboTbl B ApYyrux unuanax;

— TpaHcnopTHas [OCTYMHOCTb MecTa
TPYLOBOW [EATENBHOCTH.

Cpeav JIMYHOCTHBIX ¢haKTOPOB afarn-
TaLmm Heo6X0yMO BbILENUTL CeaytoLLye:

BHYTPEHHME:

— 0COBEHHOCTU XapakTepa paboTHUKa
(CTeneHb y>XXMBYMBOCTU, QUNSIOMATWY-
HOCTW, 3TUYHOCTN, OTBETCTBEHHOCTW, MNMO-
PAOOYHOCTUM U T.4.);

— YPOBEHb NPUTA3AHUIA U XapakTep
uenew;
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— CTPYKTypa MoT1Baumm;
— YPOBEHb 06LLEN KYNETYPbI;
— YpOBeHb NpocheccroHanbHoM nog-
rOTOBKM;
— OMbIT PaboThbl B LIESIOM U B MOXOXMX
JOMKHOCTAX;
BHELLIHWE:
— IMYHOE U CEMENHOE MaTepuasibHoe
6naronony4ue;
— CeMeliHble TpyaoBble 1 apyrve Tpa-
ONLMW 1 UEHHOCTW;
— CNoXwuBLLIEECs 06-
LLIECTBEHHOE MHEHNE

v 0 paboTHUKE;

v / lf A — KOHKpeTHble

\ | XapakTepucTUKn

i ‘ C NPeXHNX MecT
;}_ ; paboTbl;

s, e —Hannume

npumepa
n asToputeTa

ANs nogpaxaHus.
Mpouecc apanTauum HOBOro
paboTHMKa Ha NpeanpusaTAv Bcerga
[OIKeH 6bITb ypaensembIM, 3TO Mo-
3BonseT ahhekTVBHES BKIOYUTL pa-

60THMKa B pabo4min npoLiecc.

MokasaTenu ycnewHoun
apanTtauum paboTHUKa

Mpouecc aganTaumMm MOXHO cHUTaTb
YCMELUHbIM, ECIIN:

— BbINOMHEHWE JOMKHOCTHbIX 0653aHHO-
CTel He BbI3bIBAET Y COTPYOHMKA YyBCTBa
HanpsKeHWs, CTpaxa, HeyBEepPEeHHOCTY;

— paboTHUK MOMy4ns HEO6XOAUMBIVA
ans paboTbl 06bEM 3HAHWIA U HABbLIKOB;

— NOBEAEHME HOBOrO paboTHMKa CO-
OTBETCTBYET YCTAHOBJIEHHBLIM NpaBuiam
BHYTPEHHEro TPYAOBOro pacrnopaaka;

— Y HOBOIO COTPYAHMKA €CTb ABHOE
XenaHne COBEPLLEHCTBOBATLCS B MPO-
eccum, 0byHaTbCs;

— HOBMYOK MNNaHNPYeT AarnbHEeALLNIA Ka-
PbEepHbIi POCT Ha JaHHOM NPEANPUATUN;

— Y HOBOro paboTHMKA YCTaHOBUIUCH
OPY>XXECKME CBA3WN C HEKOTOPbLIMM Hne-
Hamu KONMEKTVBA N POBHbIE OTHOLLIEHWS
C OpyrvMu COTPYOHUKaMK.

CoTpyaHuk, obnafatoLLmnii Takumum Ka-
YyecTBaMu, KaK KOMMYHUKa6ENbHOCTb,
CMOCOBHOCTL BLICTPO ONpedennuTb CBoe
MECTO B COBMECTHOW OeATeNlbHOCTU
1 CBOIO POJTb B KONEKTUBE, YMEHMNE BbITb
NpaBUbHO NOHSATLIM, CAMOKPUTUHHOCTD,
3HaHWe CBOMX crnabblX U CUNbHbIX YepT
XapakTepa M CMoCO6GHOCTb y4MTbIBATb
MX NpW opraHnsaummn paboTbl, GbicTpee
1 ycneluHee apyrux npoxoauTt npolecc
apanTtaumm.
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YkKa3bl lNpe3ungeHTa
Pecny6nuku Benapycb

P> Vkas MpeaugeHta Pecny6nmku
Benapychb ot 05.10.2017 Ne 361

«0 co3gaHun yupexaeHuns»

Co3paHo rocynapcTBEHHOE Hay4HOE Tex-
HUYecKoe yupexaeHue «LieHTp no spepHom
1 pagnaumoHHON 6e30nacHOCTM». Yupex-
[EeHVe ABMSETCA roCynapCTBEHHON 6roa-
XETHOW opraHu3aumen, nog4nHeHHon Mu-
HUCTEpPCTBY NO l-Ipe3BI:I‘-IaI7IHI:IM cuTyaumam.

OCHOBHbIMW HanpasieHNsMN paboTbl
yypexXneHus ABAAITCA NPOBeAeHUe Ha-
Y4HO 060CHOBaHHOIO aHanms3a saepHon
1 pagvaLmoHHOM 6e30MacHOCTH; N3yHeHne
BIMSHUS pa3nnyHbIX (DaKTOpOB, B TOM
Yucne NpUpoaHbIX U TEXHOreHHbIX, Ha Ha-
OEXHOCTb CTPOUTENbHBLIX KOHCTPYKLIMIA
1 KOMMOHEHTOB 06BEKTOB UCMOSIb30BaHUSA
aTOMHOW SHEPrK; Hay4HO 0BOCHOBAHHBI
aHanu3 pUCKOB; NPOBELEHME OLIEHKMN -
(PEKTMBHOCTM pPafMaLMOHHONM 3alLmThI
nepcoHasna, paéoTatoLlero ¢ aaepHbIMn
marepuanamm n UICTOYHUKaMu1 MOHU3NPY-
IOLLIEr0 N3MNYHEHUsI.

Yka3 scTynun B cuny 8 okTabpsa 2017
roga.

MoctaHoBneHus CoBeTta
MuHuctpos Pecny6nuku
Benapycb

P MocraHoeneune Coseta MuHu-
ctpoB Pecny6nukun Benapychb
oT 16.08.2017 Ne 617

«O BHeCeHUN [OMNOJIHEHWU
U U3MEeHeHU B HeKOTopbie
noctaHosneHusi Coseta MuHu-
cTpoB Pecny6nvkun benapycb»

MpvBeneHbl B cooTBETCTBME C YKa30M
MpeangeHta Pecny6bnukn Benapycb
oT 06.04.2017 Ne 109 «O6 M3MeHeHUn
yka3oB [Npe3unaeHta Pecny6nuku Benapycb
Mo BONPOCaM NU3VHrOBOMN JEATENBHOCTW»
MpaBuna aneKTpoCHa6XeHwWsl, yTBEPX-
LeHHble noctaHoeneHnem Coeeta MuHu-
cTpos Pecny6nukn Benapyce ot 17.10.2011
Ne 1394 1 gpyrve npaBoBbIE aKTb.

B noctaHoBneHne Ne 1394 BHeceHb!,
B 4aCTHOCTW, N3MEHEHUS, KacatoLLmecs
BKJIOYEHWS B AOMOSIHEHUE K MpedycMo-
TPEHHbIM PaHee apeHayeMbIM MOMELLIEHUSM,
MOMELLIEHWIA, HAXOAALLMXCS BO BPEMEHHOM
BNageHU 1 Nonb30BaHUM Mo JOroBOPY
chrHaHCOBOM apeHAbl (M3KHra):

— B onpegeneHue «tapud Ha aneKTpu-
YECKYH0 3HEPT U0 (MOLLHOCTb)>» BKITHOYEHBI
KaTeropum «JIM3MHrogaTesnb», «IM3NHro-
nonyyaresnb»;



HOBOCTU SAKOHOAATEJIbCTBA

— onpegfeneHbl CPOK U MOPAJOK YBEAOMIIEHNS aBOHEHTOM
3NEKTPOCHAGXAIOLLEN OpraHM3aumn Npy Caadve B (oMHAHCOBYIO
apeHay (MM3uHI) 30aHnin, COOPYXXEHWI, NMOMELLIEHWI C ANEKTPO-
NpUeMHUKamu;

— yKa3aH nopsaok pacyeTa 3a 3MIEKTPUYECKYI0 SHEpPruio
L19 rpaXxkaaH, NoTPeBtNSIOLLMX SMEKTPUYECKYHO IHEPIUIO B HAXO-
OALLMXCSA BO BPEMEHHOM BRafeHn v Nornb30BaHnm1 No AOroBopy
hrHaHCOBOW apeHfpl (MM3UHra) KanuTanbHbIX CTPOEHMSX (30a-
HUSIX, COOPY>XEHUSAX), HEXWMNbIX (BCTPOEHHbIX, MPUCTPOEHHbIX)
NMOMELLIEHNSIX.

MocTtaHoBneHve BCTynuno B cuny 9 okTabpsa 2017 ropa.

p MocraHosneHne CoseTta MuHuctpos Pecriy6nmkm Be-
napychb ot 24.08.2017 Ne 641

«06 uHpeKcayumn cyécuanpyemMbix rocynaapcTBoM
LYeH Ha ra3 npupoaHbIA U CXKXMXKEHHbIVN, TapughoB
Ha 371eKTPUYECKYI0 IHEPI IO U TEMNJIOBYIO SHEPINi0
AJ151 HYXX[ OTOIMJIeHUS U ropsiYero BOJOCHabXeHUs1
A5 HacesleHUsi U BHECEHUN U3MEHEHUI B IOCTa-
HoBneHune Cosera Munuctpos Pecny6nnku be-
napycs ot 30 gekabps 2013 r. Ne 1166»

MpovHpekcupoBaHbl cybcnanpyemMble rocyaapCTBOM LieHbl
Ha ra3 NpUMPOIHbIA U CXXMXKEHHBIN, Tapudbl HA SNEKTPUHECKYIO
SHEPIUIO M TENNOBYIO 3HEPI IO ANS HYXX[ OTOMEHMS U FOpSYero
BOAOCHAGXEHUS NS HACENeHNS.

B yactHOCTM, cybcuampyemblin rocynapcTBom Tapud Ha Te-
MIIOBYIO 3HEPrUIO OIS HyX[, OTOMIEHUS U ropsyero BogocHab-
XeHus noBebileH ¢ 15,672 2 py6. go 16,925 9 py6. 3a 1 kan;
M3MI0XKEHbI B HOBOW pefakumu LieHbl Ha ra3 NpUpOAHbIA U CKu-
XEHHbIN, @ TaKXe Tapudbl HA ANEKTPUHECKYIO SHEPTUIO.

BHeceHbl n3veHeHust B noctaHoBneHne Coseta MyuHUCTpOB
Pecny6nukm Benapycb ot 30.12.2013 Ne 1166 «O6 ycTaHOBNEHNM
L1 HAaceNneHus LieH Ha ras, TapudoB Ha SNEeKTPUYECKYIO U Te-
MIIOBYIO 3HEPT IO, YTBEPXAEHNM 3aTPaT Ha eAVHNLY OKa3bIBaeMbIX
HaceneH1to KOMMYHanbHbIX YCyT ra3o- Y 3HeprocHatXXaroLLMMum
opraHv3auusmMm MuHuCTepcTBa SHEPreTUKM U NPU3HaHUK yTpa-
TUBLLMMW CUITYy HEKOTOPbIX NocTaHoBneHwn Coseta MuHmucTpoB
Pecnybnukn Benapycb 1 oTAENbHbIX CTPYKTYPHbLIX 3NIEMEHTOB
noctaHoBneHwn Coseta MuHnctpos Pecnybnuku benapycb».

MocTtaHoBneHue BcTynuno B cuny 1 ceHTsabpsa 2017 roga.

p MocraHosneHne Coseta MuHuctpos Pecniy6nmkm Be-
napycsb ot 13.09.2017 Ne 686

«0O BHeCeHNn N3MEHEHWUI B HEKOTOpble MOCTaHOB-
nexuns Cosera MunuctpoB Pecniy6nnku Benapyce»

MpnaHaHo yTpaTneLLMM cuny noctaHosneHne Coseta MuHum-
ctpoe Pecny6nunku Benapyck ot 04.08.2015 Ne 658 «O6 ycu-
NEHUN KOHTPONSA KayecTBa UMMOPTUPYEMbIX CTPOUTESbHBLIX Ma-
TEepUanoB 1 U3NENnin».

MocTtaHoBneHne scTynuio B cuny 13 cenTabps 2017 ropa.

P> MocTaHoBneHue Coseta MuHucTpos Pecny6nmku Be-
napycb ot 18.09.2017 Ne 700

«06 yTBepxaeHun lMonoxeHus o pecrnybsMKaH-
CKOWM KOMUCCUU 1O KOHTPOJIIO 3a OCYyLeCcTBIIe-
HUeM pac4eToB 3a NPUPOA[HbLINA ra3s, /IeKTpuye-
CKY!0 U1 TEMJIOBYIO SHEPruto U BHECEHNU N3MEHEHWNI
B noctaHosneHune Coseta MuHuctpos Pecny6nnku
Bbenapyco ot 20 mapta 2002 r. Ne 358»

Y1BepxaeHo NonoxeHue o pecnybrnmkaHCKon KOMUCCUN NO KOH-
TPOMIO 3a OCYLLECTBIEHNEM PACHETOB 3a NPUPOLHBIV a3, anekK-

TPUHECKYIO M TENJTOBYHO SHEPTUI0. PacLumpeHbl 3agaqm KOMMCCuu.
M3noxeH B HOBOW pefakumu cocTtas pecrybinKaHCKON KOMUCCUM
MO KOHTPOJO 32 OCYLLECTBIEHNEM PACHETOB 3a NPUPOAHbLIN ras,
3NEKTPUHECKYIO U TEMIIOBYIO SHEPIMIO.

MocTaHoBNeHne BCTYNUIO B cuny 22 ceHTabpsa 2017 ropa.

P> MocTaHosneHue Coseta MuHucTpos Pecny6nmku Be-
napycb ot 28.09.2017 Ne 723

«O BHeceHUn N3MeHeHn# U [OoMNoJIHEHWUI B NoCTa-
HoBneHne Coeta MuHuctpos Pecnybnnku bena-
pycb ot 31 gekabps 2010 r. Ne 1932»

M3noxeHo B HOBOW peflakuym NpUIoXeHme K NoCcTaHOBNEHUIO
Cogeta MunucTpos Pecny6nuku Benapych ot 31.12.2010 Ne 1932
«O6 yCTaHOBNEHWM CTABOK BbIBO3HbIX TAMOXEHHbBIX MOLLSVH B OT-
HOLLIEHUW HEeOTY CbIPOM U OTAENbHBIX KATeropuii TOBapOB, Bbipa-
60TaHHbIX U3 He(TW, U MPU3HAHWUN YTPATUBLLMMU CUITY HEKOTOPbIX
nocraHoeneHwn Coseta Munnctpos Pecnybnuku Benapycb».

MocTtaHoBneHwe BcTynumno B cuny 1 okTabpsa 2017 ropa.

P> MocraHoBnexue Coseta MuHuctpos Pecny6nmku Be-
napycsb ot 03.10.2017 Ne 742

«O BHeceHun [OoMNoJIHeHNA U U3MEHEeHU! B nocTa-
HoBneHne CoBseta MuHuctpoB Pecnybnnku bena-
pych ot 18 gpeBpansi 2010 r. Ne 225»

BHeceHb! [ONoNHeHNs 1 n3meHeHus B KoHLenumio passutums
TennocHabxenus B Pecnybnuke Benapycs Ha nepuop fo 2020
roaa, yTBepXnaeHHyo noctaHoeneHnem Coseta MuHnctpos Pec-
ny6nukn benapyck ot 18.02.2010 Ne 225.

B yacTHOCTW, ycTaHOBMEHbI NOAX0Ab! K OMPEAENIEHNIO rpaHuL,
6a1aHCOBOV NPUHAANEXHOCTU TEMOBbIX CETEW, U3NOXEHbI B HOBO
pefakumm BONpoCh! Pa3BUTUA U MOAEPHU3ALMM CUCTEM TeMJo-
CHa6XXEHWS 1 SHEProMCTOYHUKOB, BOMPOCHI TAPUMHON NONUTUKN.

MocTaHoBNEHWe BCTYNUIO B cuny 7 okTabpsa 2017 ropa.

p MocraHosneHne CoseTta MuHnctpos Pecriy6nmkm Be-
napycsb ot 09.10.2017 Ne 756

«O exeroAHbIX LesieBbIX rokKasaresisax saKcrnopra
ToBapoB B EBponevickunii coto3 Ha 2018-2020 rogb1»

YCcTaHOBNEHbI LIENEBbIE NOKa3aTenm 3KenopTa ToBapos B EB-
ponewckuin coto3 Ha 2018—-2020 rofekl. BeinonHeHWe LenesbIx no-
Kasarteneu onpeaeneHo oaHUM 13 nokasartenemn apeKkTMBHOCTH
pab6oTbl pyKOBOAMTESNEN PECNYONMKAHCKUX OPraHOB roCyAapCTBEH-
HOr0 YMPaBeHWs U MHbIX FOCYAAPCTBEHHbIX OPraHn3aLmni, Nog4m-
HeHHbIX MNpaeuTensctay Pecnybnvku Benapycb, 061MCnonkoMoB
1 MUHCKOro ropucnonkoma, gpyrux opraHusauum.

MocTtaHoBneHve BCTynuno B cuny 9 okTabpsa 2017 ropa.

NMoctaHoBneHus MuHuctepcTBea
aHTUMOHOMOJILHOIO perynmpoBaHus
u Toprosnu Pecny6nunku Benapycb

P MocTtaHoeneHue MuHUCTepcTBEa aHTUMOHOMNOLHOIO
perynupoBaHus u Toproenu Pecny6nukn Benapycb
o1 20.07.2017 Ne 41

«O Tapughax Ha 3N1eKTPUYECKYIO SHEPTHIO, TPON3BO-
ANUMYI0 U3 BO306HOBJISIEMbIX UCTOYHUKOB SHEPTUN
Ha Tepputopuu Pecriy6nuku benapycb nHANBURY-
anbHbIMU NPeAnPUHAMATENIIMA N IOPUANYECKUMMU
nmyamu, He BXOASILUUMMN B COCTaB rocy[apCTBEH-
HOro nNPon3BoACTBEHHOro 06beANHEHNS IJIeKTPO-
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SHepreTuku «benanepro», u orryckaemyto aHeproc-
Ha6XaroLyum opraHu3aynsiM [aHHOro 06beNHEHNS»

Tapudbl Ha 3NEKTPUHECKYHO SHEPTUIO, MPOM3BOAUMYIO Ha Tep-
putopun Pecny6nvkn Benapycb 13 BO306HOBSAEMBIX NUCTOM-
HUKOB 3HEPT M FOPUANHECKUMU NNLIAMM, HE BXOLALLIMMM B COCTaB
MO «benaHepro», n HANBMAYasbHLIMA NPEANPUHUMATENSAMM
1 OTMYCKaeMyto 3HeprocHabXaroLLmMm opraHn3aumsam faHHoro
00befMHeHVs1, yCTaHaBNMBAKOTCS Ha YPOBHE TapudhoB Ha 3ek-
TPUYECKYIO SHEPTUIO A5 MPOMBILLIEHHBIX N MPUPABHEHHBIX K HUIM
notpeéuTenen ¢ NPUCOEAMHEHHON MOLLHOCTLIO A0 750 KBA, ycTa-
HOBJEHHbIX 1 MPOMHOEKCUPOBaHHbBIX HA M3MEHeHWe Kypca 6ero-
pycckoro py6ns no otHowueHuio K gonnapy CLUA B cooTBeTCTBUM
€ noctaHoeneHneMm MuHUCTEpPCTBa aHTVMOHOMOMBHOIO Perynu-
posaHus u Toprosnu Pecny6nvku Benapyck ot 19.05.2017 Ne 26
«O6 onpegeneHnn NopsaKa NHAeKcaummn LeH Ha NpUPOAHbIN ras
1 TapudoOB Ha 3MEKTPUYECKYIO U TENTOBYIO 3HEPTUIO» C MPUMe-
HeHVeM Ko3(h(ULMEHTOB.

Paamepb! K0O3(hPMLIMEHTOB YCTaHOBIEHbI ANA:

— YCTaHOBOK MO WCMOSIb30BAHWIO BO30OHOBNSEMbIX UCTOY-
HWKOB 3Hepruu, BBeeHHbIX B aKcrnyataumo go 20 maa 2015
roAa Unv co3faHne KOTopbIX OCYLLECTBSETCS HA OCHOBaHUM 3a-
KJTFOYEHHbIX U 3aperMcTpUpoBaHHbIX B YCTAHOBIEHHOM MopaaKe
[0 YKa3aHHON AaTbl MHBECTULIMOHHBIX JOrOBOPOB (KO3hduL-
eHTbl — 0T 0,45 [0 2,7);

— YCTaHOBOK BHE 3aBMCUMOCTM OT BUAA BO30OHOBNSAEMbIX UC-
TOYHUKOB SHEPrUM, CO3OAHHBIX UCKITIOUUTENBHO AN SHepreTuye-
CKOro 06ecreyeHnst Xo3aCTBEHHOM AeATeNIbHOCTU IOPUANYECKUX
nWY Y MHAMBUAYaNbHbIX NpeanpuHMMareneli BHe BbigeNeHHbIX
KBOT Ha CO34aHve YCTaHOBOK M BBEAEHHbIX B 3KCMyataumio
nocne 20 aerycta 2015 roga (koadhduumeHTsl — ot 0,45 o 0,7);

— YCTaHOBOK, BBEAEHHbIX B 3KCNyataumio B nepmop ¢ 21 mas
no 20 asrycta 2015 roga nuéo co3gaHHbIX B npefdenax Bblge-
neHHbIx B 2015 rogy KBOT Ha CO3[aHNE YCTAHOBOK U BBEOEHHbIX
B aKcnnyataumio B nepuop ¢ 21 asrycra 2015 roga no 31 gekabps
2018 roga (koacbdmumenTsl — ot 0,45 go 2,5);

— YCTaHOBOK, CO3[aHHbIX B Npegenax BolgeneHHbIx B 2016 rogy
KBOT Ha CO3[aH1e yCTaHOBOK M BBEAEHHbIX B 3KCNIyaTaumio B ne-
pvog ¢ 1 aHBapsi 2017 roga no 31 gekabps 2019 roga (koaddu-
umeHTbl — o1 0,45 1o 2).

MocTtaHoBneHve BCcTynuno B cuny 9 asrycta 2017 ropa.

p MocraHoenexne MuHMUCTEpPCTBa aHTUMOHONOJLHOIO
perynuposaHus u Toproenu Pecny6nuku Benapycb
ot 18.08.2017 Ne 43

«O BHecCeHUn n3meHeHus1 U [OrMOJIHeHUs! B NocTa-
HoBneHne MuHncTepcTBa aHTUMOHOIMOJILHOrO pe-
rynupoBaHuns u Toprosnn Pecny6nuku benapyce
ot 20 urons1 2017 r. Ne 41»

BHeceHbI nameHeHne 1 [ononHeHve B noctaHosneHe MuHu-
CTepCTBa aHTVMOHOMOMBLHOIO PerynnupoBaHns 1 Toproenu Pec-
nyénukun Benapyck ot 20.07.2017 Ne 41 «O Tapudax Ha anekTpu-
YECKYH0 SHEPT U0, MPOM3BOAMMYIO 13 BO30GHOBAEMbIX MICTOYHUKOB
3Heprum Ha Tepputopum Pecny6nvkn Benapycb HavBMayanbHbIMU
npegnpUHUMAaTENSIMM U IOPUANHECKMW NULLAMW, HE BXOOALLMMU
B COCTaB roCcyAapCTBEHHOIrO NPOU3BOLACTBEHHOMO 06bEANHEHNS
3NEKTPOSHEPreTUKN «BenaHepro», n 0Tnyckaemyto SHeprocHab-
XatoLLMM opraHM3aumsmM JaHHOro 06beANHEHNS».

YcTaHoBnEHbI KO3hhmUMEHTbI K Tapudbam:

— 4191 YyCTaHOBOK BHE 3aBUCMMOCTM OT B1a BO30OHOBNSEMBbIX
MCTOYHVKOB 9HEPIUM, CO3OAHHBIX UCKIIOUYUTENBHO AN SHepre-
TNYECKOro 06€eCneyeHnst XO3AMCTBEHHOM AEATENBHOCTU OpUaN-
YECKMX UL, U MHAMBMIYanbHbIX NpeanpuH1MaTesnel BHe Bblge-
NEeHHbIX B YCTAHOBJIEHHOM MOPAAKE KBOT HAa CO3AaHNe yCTaHOBOK,
BBEJEHHbIX B 3KCMyaTaumio:

—B nepwog ¢ 21 aerycta 2015 roga no 31 gekabps 2017 roga;

—c 1 aHBaps 2018 ropga;
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— N9 YCTAHOBOK, CO3AaHHbIX B Npefenax BblaeneHHbIX B 2017
rofly KBOT Ha CO3[jaHVe YCTaHOBOK N BBELEHHbIX B SKCMyaTaumio
B nepuog ¢ 1 aHBapsa 2018 r. no 31 gekabps 2020 roga.

MocTaHosneHwe scTynuno B cuny 27 asrycta 2017 ropga.

p MocraHoenexne MuHMUCTEpPCTBa aHTUMOHONOJLHOIO
perynuposaHus u Toproenu Pecny6nuku Benapycb
oT 28.08.2017 Ne 44

«O BHECEHNN U3MEHEHUI B HEKOTOPbIe MOCTaHOB-
neHunsi MuHucrepcTea aHTUMOHOIMOJILHOIO pery-
JnmpoBaHusi u Toprossin Pecrniy6nuku benapyce»

BHeceHbl n3MeHeHVs B criegytoLume nocTaHoBneHus Muxu-
CTepcTBa aHTVMOHOMOMBLHOIO PerynnupoBaHnsa 1 Toprosnu Pec-
ny6nukn benapyce:

— 01 18.01.2017 Ne 5 «O ueHax Ha NpUPOLHLIV rasd»;

— o7 18.01.2017 Ne 7 «O6 ycTtaHOBneHUM TapmudoB Ha Te-
MNI0BYIO SHEPruto, OTNYCKAEMYHo PeCry6IMKaHCKUMMN YHUTaPHBLIMM
npeanpusaTUAMK SEeKTPOIHEPTreTUKM FOCYAaPCTBEHHOMO MPOU3-
BOJCTBEHHOIO O6bEAVHEHUS INMEKTPOIHEPreTUKN «benaHepro»
opraHusauusmM Ha YpoBHe TapuoB Ha TENMOBYIO SHEPTUIO, OT-
MyCcKaeMyt HaceneHuIo»;

— 0T 27.02.2017 Ne 16 «O6 ycTaHOBNEHUM TApUGOB Ha SMeEK-
TPUYECKYIO SHEPI IO, OTINYCKAEMYH pecny6IMKaHCKUMMN YHUTap-
HbIMW MPEANPUATUAMU SNEKTPOIHEPTETUKM rOCYAaPCTBEHHOIO
NPOV3BOACTBEHHONO 06bEANHEHUS NEKTPOIHEPreTUKnN «ben-
SHepro» opraHM3aumsM Ha ypoBHe TapudpoB Ha 3NEKTPUHECKYIO
3HEPruto, OTrNycKaeMyto HaCceneHuIo»;

— o1 13.07.2017 Ne 38 «O6 ycTaHOBNEHWN TapuoB Ha Te-
MNI0BYIO SHEPruto, OTNYCKAEeMyHo Pecry6IMKaHCKUMMN YHUTaPHLIMM
npeanpusaTUAMK SEeKTPOIHEPTETUKM FOCYAaPCTBEHHOMO MPOU3-
BOJCTBEHHOIO O6bEAVHEHUS INEKTPOIHEPreTUKN «benaHepro»
[NA OTAENbHbIX OpraHn3auyin, N BHECEHUN 3MEHEHWs B NocTa-
HoBrieHne MuHUCTepCTBa aHTMMOHOMOJILHOMO PEryNMpOBaHns
1 Toprosnu Pecnybnunku Benapyco ot 18 aHeapsa 2017 . Ne 7».

M3MeHeHMs1 KacaloTCsl LeH Ha NpupopHbIv ras, a Takke Ta-
p1dOB Ha TENJIOBYIO U 3MIEKTPUYECKYIO SHEPTUIO, OTNYCKaeMyo
pecny6nmMKaHCKUMUN YHUTaPHLIMUY NPEANPUATUSAMU ANEKTPO3HEP-
reTVKN rocyfapCTBEHHOro NPON3BOACTBEHHOrO O6bEANHEHUS
3IIEKTPOSHEPreTVKN «BenaHepro» HaceneHuio 1 opraHn3aumsam.

MocTaHoBneHwe BCTYNUno B cuny 1 ceHTabpsa 2017 roga.

P MocTtaHoBneHne MuHUCTEpCTBa aHTUMOHOMOMLHOIO
perynuposaHusa u Toproenu Pecny6nuku Benapycb
ot 28.08.2017 Ne 45

«O Tapudpe Ha ycnyry no nepegaye u pacrnpepe-
JIEHUIO 3JIEKTPUHECKOUN SHEPrumn»

YcTaHOBNEH Tapud Ha ycnyry, okasblBaeMyro pecnyonu-
KaHCKUMWU YHUTapHbIMU MPeAnpuUATUSMU 3NEKTPOIHEPreTUKN
MO «BbenaHepro», No nepegaye 1 pacnpefeneHunio AreKTpuye-
CKOW 3Hepruu, nponssefeHHon Ha Tepputopumn Pecrnybnunku be-
napycb OPUANHECKVM NALIOM, HE BXOLALLIMM B COCTaB YKa3aHHOro
o6begVHeHNs, 1 nepefaBaeMori 060COONEHHBIM (CTPYKTYPHBIM)
nogpasgeneHnsaM Npov3BoamnTeNs SNEKTPUHECKON SHEPTUM, Ha-
xoaswmmces B obnactu (r. MuHCKe), coBnagatoLuen ¢ 06nacTbio
(r- MMHCKOM) — MECTOM PaCMONOXKEHNS IHEPrOMCTOYHMKA NPOU3-
BOAWTENS NEKTPUHECKOW IHEPTUN.

MocTaHoBNEHWe BCTYNUIO B cuny 6 ceHTabpsa 2017 roga.

p MocraHoenexne MuHMUCTEpPCTBA aHTUMOHOMOJLHOIO
perynuposaHus u Toproenu Pecny6nuku Benapycb
ot 08.09.2017 Ne 49

«06 yCTaHOBJIEHNN TapUGHOB Ha TEMJIOBYHO IHEPTHUIO,
oTnyckaemyro pecny6/MKaHCKUMN YHUTapPHbIMUA
NpeAnpUSITUIMU INIEKTPOIHEPreTMKMN rocyapcTBeH-
HOro npon3BoACTBEHHOro 06beANHEeHUs INIEKTPO-
aHepreTuku «benaHepro» Ans oTReNbHbIX OpraHu-



3ayni, U BHeCeHUN U3MEHEHUs1 B NNOCTaHOBJIEHNE
MuHuctepcTBa aHTUMOHOMOJILHOIO PerynnpoBaHus
un Toprosnu Pecny6nuku benapyce ot 13 urons
2017 r. Ne 38»

YcTaHoBIEHbI Tapudbl HA TEMIOBYIO SHEPIUIO, OTMYCKaeMyto
pecnybnMKaHCKUMM YHUTaPHLIMU NPeanpusaTUSMU ANEKTPO3HEP-
retvkn MO «benaHepro» opraHM3aumsM, OCyLLECTBASIOLLMM
3KCNyaTaumio XUINLLHOMO hoHAa U (M) NPefoCTaBASOLLMM
XUIULLHO-KOMMYHarbHbIE YCyrn, opraHM3aumsam 3acTpon-
LLIMKOB, TOBapuLLieCTBaM COBCTBEHHMKOB, a TakxXe opraHmaa-
LMaM, UMEIOLLMM B COBCTBEHHOCTK, Ha MpaBe XO3ANCTBEHHOrO
BELEHUS UMW OMepaTUBHOIO YrpaBneHus Xunble 4oMa, B 4acTu
MCNONb30BaHNA TEMMOBOW SHEPrUKN A1 OKa3aHWs HACeNeHNo
KOMMYHambHbIX YCAyr N0 ropsyemMy BOJOCHAGXEHWIO U Tenso-
CHa6>XXEHNIO (OTOMIIEHWIO).

Tapud B pasmepe 16,591 py6. 3a 1 'kan Ha TENOBYO SHEPTUIO,
OTMnycKaeMyto pecrybnmMkaHCKUMM YHUTapHbIMU NMPeanpuaTUamMm
anekTposHepretvku MO «benaHepro» ana oTAenbHbIX OpraHuy-
3aumi, yctaHoBneHHbIV ¢ 1 ceHTabps 2017 roga, UCKITIOHEH U3 Mo-
cTaHoBneHus MnH1cTepcTea aHTUMOHOMOMBLHOIO PErynMpoBaHuns
1 Toprosnu Pecny6nunku Benapycs ot 13.07.2017 Ne 38.

MocTtaHoBneHne scTynuso B cuny 16 centabps 2017 ropa.

P NoctaHoeneHne MuHMCTEPCTBA aHTUMOHOMOMNBHOIO
perynupoBaHus u Toproenu Pecny6nuku Benapycb
oT 26.09.2017 Ne 50

«O BHeceHun usMeHeHus B rnoctaHossieHne Mu-
HUCTepCcTBa aHTUMOHOIOJIbHOIO peryanpoBaHus
n Toprosnn Pecnybnnku Benapycb ot 10 Hos6ps
2016 r. Ne 37»

MocTaHoBneHnem MuHMCTepCTBa aHTUMOHOMOMBHOIO Perynu-
posaHus 1 Toprosnu Pecny6nuku Benapyck ot 10.11.2016 Ne 37
«O npepenbHbIX MakCcMasbHbIX OTMYCKHbIX LIEHAX Ha radbl yrie-
BOAOPOAHbIE CXMKEHHbIE TONNMBHbIE» MOBbILLIEHbI LIEHbI HA rasbl
LJ19 KOMMYHaJIbHO-6bITOBOrO NOTPE6IEHNs, NpeaHa3HaYeHHble
LA peanu3aumn Ha TeppuTopun Pecny6nuku Benapyce.

MocTtaHoBneHve BCTynumo B cuny 5 okTabpsa 2017 ropa.

NMocTtaHoBneHus MuHuctepcTBa
no Ype3Bbl4aMHbIM CUTYyaLUAM
Pecny6nuku Benapycb

p MocraHosneHne MuHUCTEPCTBaA MO Ype3BbIHaHbIM
cutyaumusim Pecny6nmnku Benapycb ot 27.07.2017 Ne 34

«06 yTBep)XAeHNN HOPM 1 PaBu1 1o obecrie4eHnro
SI1ePHON U pagnaynoOHHON 6e30MacHOCTH»

YTBepXaeHbl HOPMbI 1 NpaBuia No 06ecneyeHnio aaepHom
1 pagvaLuvoHHOM 6€30MacHOCTH, B TOM HUCTIE:

— HOPMbI M Npasuna No 06ecrneveHnto SAEPHON N pagnaLyoHHoON
6e3onacHocTH «[MopspoK BbINOMHEHNA MOOUUKALMIA HA aTOMHbIX
SI1IEKTPOCTaHLMAX M OLIEHKN X 6€30MacHOCTU»;

— HOPMbI 1 NpaBuna no o6ecrneyeHunio AOepHon 1 pagnaum-
OHHOW 6e30MacHOCTU «TpeboBaHNA K (OYHKLMOHNPOBAHUIO CU-
CTeMbI y4eTa 1 aHanMaa 3KCryaTalyMoHHOro OnbiTa aTOMHbIX
3NEKTPOCTaHLMA».

MocTaHoBneHwe BCTynuno B cuny 1 ceHTabpsa 2017 roga.

P MocraHoBneHne MuHMUCTEPCTBa MO YpPe3BbIHaiHbIM
cutyaumusam Pecny6nuku Benapycb ot 21.08.2017 Ne 38

«06 yTBEpXAeHNN HOPM U NMPaBUII N0 06ecrnevyeHuro
sAepHON 1 paanaLMoHHou 6e3onacHocTy «Tpe6o-
BaHUs 1Mo KaTeropu3aynu aBapmiHoro rniaaHupo-
BaHUs1 B C/ly4ae IePHON NN PagnoIIorn4ecKon
aBapuiiHON cuTyaLmnn»

YTBEPXXAEHbI HOPMbI 1 MpaBwuna No 06ecneyYeHnio SaepHoON
1 pagraLymoHHON 6e3onacHoCTH « TpeboBaHWs MO KaTeropmsaumnm
aBapuIHOro NnaHMpoBaHUs B Cnyvae sAepHON Un pagnonory-
4eCKOW aBapuitHOM cUTyaLmum».

MocTaHoBneHwe BCTyNumo B cuny 2 okTabps 2017 ropa.

p MocraHoBneHne MuHMUCTEPCTBaA MO YPe3BbIHaNHLIM
cutyaumusam Pecny6nuku Benapycb ot 12.10.2017 Ne 43

«0 HeKOTOopbIX Bonpocax O6pall.leHMﬂ C pagnoak-
TUBHbIMUN OoTXO4aMnN aTOMHbIX 3ﬂ€KTpOCTaHLlMﬁ»

MocTaHoOBNEHMEM YTBEPXAEHBI HOPMbI U MpaBuna no obe-
CMeYeHno AOepHON 1 pagmaumoHHon 6esonacHoctu «MNpasvna
6e30MacHOCTM Npu o6paLLeHun ¢ paauoaKTUBHLEIMU OTXOAaMM
aTOMHBIX 3MIEKTPOCTaHLN».

[aHHble HOPMbI M MpaBwna ycTaHaBnNMBaoT TpeboBaHUs K 06e-
crneYeHuio 6e30MacHOCTH, peannayemMble Npu NPOeKTUPOBaHUN CY-
cTem obpaLleHuns ¢ paguoakTeHeiMy oTxogamu (PAO), a Takxe
no 6e3onacHomy obpatieHnio ¢ PAO npu skcrnnyaTaumm aToMHbIX
3NEKTPOCTaHLNIA.

MocTaHoBneHWe BCcTynaeT B cuiy ¢ 1 Hos6ps 2017 roga.

CoBMeCcTHble NocTaHOBNEeHUs
pecny6MKaHCKUX opraHoB
rocyaapCcTBeHHOro ynpasneHus

p MocraHoenexne MUHUCTEPCTBA NECHOrO XO3AWCTBA
Pecny6nuku Benapycb, MuHuctepcTBa aHepreTMku
Pecny6nuku Benapychb ot 08.08.2017 Ne 16/28

«06 yTBepxaeHnn UHCTpyKynm o nopsifke B3a-
umMonencTBUsI opraHn3aunu, o6CcyXxuBaroLmnx
BO3AyLUHbIE JINHUN JJIeKTporepe[aydu, ¢ ropu-
ANYECKUMU NTuaMu, BegyLUNMU JIECHOE XO3SIM-
CTBO, MPY NMPOBE[EHNN MPOYNX PYBOK, CBA3aHHbIX
C py6kamu onacHbIX B OTHOLUEHUWN BO3AYLLUHbIX
JIMHWIA 3N1eKTporepeaayy epeBbeB

[OKYMEHT NpYHAT B Liensax obecrneyeHns HagexHon paboTbl
BO3AYLUHbIX JIMHWI 3neKTponepeaayu, NPOXoAALLMX MO 3eMIISM
3HEPreTMKK, rpaHnHaLLmMm ¢ 3eMISIMU NTIECHOTO hoHAa, a Takxe
npefoTBpaLLeHns Criyyaes BO3ropaHus fieca no npuymHe nageHns
[lepeBbeB Ha NPOBOAA BO3AYLLHBIX JIMHUIA 3NeKTponepeaaqm.

MocTaHoBNEHWe BCTYNUNMO B cuiy 4 okTabpsa 2017 ropa.

P MocTtaHoeneHue MuHUCTepcTBa aHTUMOHOMOLHOIO
perynupoBaHus u Toprosnu Pecny6nuku Benapycs,
MuHucTepcTBa 3HepreTtuku Pecny6nuku Benapycb
ot 08.09.2017 Ne 48/34

«O BHeCeHUN U3MeHeHnn B noctaHoBsieHne Mu-
HUCTepCcTBa aHTUMOHOIMOJIbHOIO perynnpoBaHuns
u roprosnm Pecny6nuku benapyce n MuHnctepcrea
aHepreTuku Pecny6nnkun Benapyce ot 27 ¢hespans
2017 r. Ne 15/6»

B WHCTpyKUUM No onpegeneHnio rpynn noTpebutenen anek-
TPWYECKON 1 TENSIOBOW 3HEPT N, MO KOTOPbLIM MOTYT AnddpepeH-
LmpoBaTthbCs Tapudbl HA SNEKTPUHECKYIO 1 TEMOBYIO 3HEPTYIO,
BblAeneHbl B OTAENbHbIE TapudHbIe rpynrbl NoTpebutenen Te-
M10BOW SHEPrUN OpraH1M3aLmm, OCYLLECTBIISAIOLLME SKCMTyaTaLumto
XUNULLHOMO dhoHAda v (Mnn) NPegocTaBnsAoLLME XUIULLHO-KOM-
MYHarnbHble YCRYri, OpraHn3aLmm 3acTPOMLLMKOB, TOBapULLiECTBa
COOCTBEHHMKOB, @ TaKXe OpraHu3auum, UMerLLme B COBCTBEH-
HOCTW, Ha NpaBe XO3ANCTBEHHOr0 BEAEHWS UM OnepaTUBHOIO
ynpaeneHns Xunble JoMa, B 4acT UCMONb30BaHWA TEMI0BOM
3Heprv Ans okasaHusi HaCeNeHNI0 KOMMYHaIbHbIX YCIyr Mo ro-
psiveMy BOOOCHAOXEHMIO N TENNOCHABXKEHMIO (OTOMNEHMIO).

MocTtaHoBneHne BcTynuio B cuny 16 ceHTabps 2017 roga.
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HOBbIE TPEBOBAHUSA
K MPOEKTUPOBAHUIO KABEJIbHbIX
JINHUN C NPUMEHEHUEM KABEJIEU
C U3ONALUMEN U3 CLUUTOIo
NMONMU3TUNIEHA NEPOKCUAHOMU CLULUBKU

KommeHTtapuu k TKI1 611-2017 (33240)

Co 2 okT16ps BBEAEH B AENCTBUE TEXHNYECKUI KOQEKC YCTAaHOBMUB-
wenca npaktukn 611-2017 (33240) «Cunosble KabenbHbIe IMHUK
HanpshkeHuem 6—110 kKB. HopMbl npoekTUpoBaHUsl NO NPOKagKe
Kabenen ¢ M3onsuven U3 CLUMTOro MOJSINITUIIEHA NEePOKCUAHOMN
cwmeku» (TKIM 611). TKIM 611 pacnpocTpaHsieTcs Ha KabenbHble
JIMHUN BHOBb COOPYXXA€MbIX U PEKOHCTPYMPYEMbIX OOLEKTOB
3HEpreTM4eCcKOro CTPOUTENbCTBA, BbIMOIHEHHbIX C MPUMEHEHNEM
CUNoBbIX Kabenen HanpshkeHnem 6—110 kB ¢ usonsuuen N3 cum-
TOro NONNITUIIEHA NEPOKCUAHOWN CLUMBKM.

AKTyanbHOCTb Bomnpoca
Heob6xognmocTb paspaboTtku TKIM 611
6b111a 06yCrIoBfIEHA POCTOM NPOM3BOACTBA
CUnoBbIX kabenen HanpspkeHnem 6-110 kB
C U30MsLUMEN U3 CLUMTOrO MONuUaTUNEeHa
nepokcmgHow cumnekm (KCIM3), wmpokum
MX NPUMEHEHUEM Ha OO6BEKTaX 3MeKTPo-
ceTeBoOro crpoutenscTea Pecny6nuku
Benapycb, a Takxe otcytcTBuem THIA
B 0611aCTV TEXHUHECKOro HOPMUPOBaHNSA
1 cTaHgaptusauum no npoknagke KCro.
PaHee ansa Bcex TMnoB kabenen pa-
60Tbl MO KaHaNM3aLWmn SMNEKTPOIHEPTN
pernameHTupoBanuce MY3 (6-e uagaxue,
pasnen 2 «KaHanusaums aneKkTposHeprum»)
1 CHul 3.05.06-85 (pa3pen 3, nogpasnen
«KabenbHble MHWK» ). OgHaKO NMOMOXEHWS
3TWX OKYMEHTOB MOP&JTbHO YCTapeni, He OT-
BEYalOT COBPEMEHHbIM TPEBGOBAHWSM MO CO-
opyxerwto KI1u HenpuMeHMbI s Npoek-
TupoBaHus ogHoXUNbHbIX KCT3 6-110 KB.
OcHoBHol Lenbto TKIM 611 ansetcs
noBbiLleHVe 3PPEKTUBHOCTH, HAOEX-
HOCTW M 6e30MacHOCTN CTPOUTENLCTBA
N 3KCnayaTaumm SneKTpUHecknx ceTen
HanpseHnem 6—110 KB, BbiINONHAEMbIX
¢ npumeHeHnem KCI3 1 nmetoLmx tex-
HUYeCKMe XapakTepuCTUKK, Kak Npasusio,
NPeBOCXoAsLLME TEXHNYECKME XapaKTepu-

CTVKM Kabenewn (aHanoros) C UHLIM UCMOS-
HEHMEM n3onaumn.

HoBbIN TEXHNYECKMIN KOOEKC pernameH-
TUPYeT TpeboBaHWNA U HOPMbI MO COOPY-
xeHuto KJT ¢ npumerennem KCI3 Hanps-
XeHvieM 6-110 kB. [lokymeHT onpefienset
KnaccumKaLlmio U OCHOBHbIE NapameTpbl
KCI3, a Takxe yctaHaBnvMBaeT HopMa-
TUBHbIE TPEOOBAHMS K MPOEKTUPOBAHNIO
KJ1 ¢ ux npumeHeHneM, B TOM Yuche:

—Bbl6op KCIM3 B 3aBMCMMOCTY OT MecTa
NPOKNaaKu;

— npumeHenne KCI3 B anekTpuye-
CKMX CMCTEMaxX C pasHbiMU pexnmamm
paboThbl CETH;

— TEXHUKO-3KCMNyaTaumMoHHbIe Xapak-
Tepuctukm KCIM3;

— BbI6OP HOMMHANBHOIO CEeYEeHNs TO-
konpoBogsLew xunbl (TIMXK) n akpaHa;

— 3a3emneHve KJl;

— Crnocobbl 3a3eMneHNs 3KpaHoOB OJHO-
XunbHbix KCM3;

— 3aLumTa OT NnepeHanpsXKeHW;

— 06nacTb MPUMEHEHUS C Y4ETOM YC-
NOBUIA NPOKNAAKM N KOHCTPYKLIMW;

— TeXHOJI0r MK, MPUMEHAEMbIe Npu Npo-
knagke KIJT;

— MOHTaX KabenbHON apMartypbl;

— 3NeKTPOMAarHUTHas COBMECTUMOCTb.
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B TexH1YecKknin KOBEKC B Ka4ecTBe npu-
NOXEHWI BKNtoYeHbl TPeOGOBaHUS: MO KOH-
CTPYKUMM kabenem; KOHTPOSIO MpU UX
NpOu3BOACTBE W NPUEMKE; OpraHM3aumm
BXOAHOMO KOHTPOSA Ka4ecTBa KabenbHbIX
N30enuii Ha 06beKTax CTPOUTENLCTBA; UC-
nbitaHnio KJT npu BBOAE B 3KCMyaTauumio;
NPOBEEHNIO SKCMyaTaumMm 1 TeXHNYe-
ckoro o6cnyxmsanus KJl (c yyetom gu-
arHOCTMKM U UCMbITAHWN).

Tpe6oBaHus K KCINJ
OAHOXWUJIbHOIro UCMNOJIHEHUA

KCIM3 npenmMyLLeCTBEHHO OOHOXMITb-
HOMO UCMOSIHEHWS aKTUBHO BHEOPAIOTCA
B Pecny6nuke Benapycb 1 nocteneHHo
BbITECHAIOT Kabenm ¢ 6yMaKHO-MacnsHON
NPONUTaHHOW n3onauuer (ons Kabenemn
CpefHero HanpshKeHusl) 1 MacrioHanos-
HeHHble Kabenu ¢ 6yMaxKHoW nusonsaumen
(ansa kKabenewn BbICOKOrO HaNPsHKEHMS).
B cBs3n ¢ aTMm Bo BBeaeHun K TKIM 611
NpVBEAEHbI OCHOBHbIE MPEnMyLLeCTBa
KCM3 oaHoXMNbHOro ncnonHenus. K Hum
OTHOCSHATCS:

— BbICOKas HAEXHOCTb B 3KCryataumm
(HM3Kas yoenbHas NOBPEXAaeMOCTb);

— rMBKOCTb M BNaroyCToM4MBOCTb M30-
NAUMKU U3 CLUMTOrO NONMITUNEHE;

— BbICOKas 3MIEKTPMYECKas NPO4YHOCTb
N HU3KME OMSNEeKTPUYECKNe NoTepw;

— BO3MOXHOCTb NPOKI1aku Ha Tpaccax
C HeorpaHnyeHHON pasHOCTbIO YPOBHEW;

— CTOMKOCTb 060STI0MKU U U30NALUN
K arpeCCUBHbIM rPyHTaM 1 611yXXAaroLLmm
TOKawm;

— BbICOKasi MEXaHM4eckas Npo4YHOCTb
Ha paspbIB U CXaTuE;

— BbICOKasi MPOMyCKHas CMOCOGHOCT;

— BO3MOXHOCTb NPOKIaAKM Ha CIOXHbIX
Tpaccax;

— YNpOLLeHNE NPOKNAAKM U MOHTaXa
3a CYET YBESIMHEHWSI CTPOUTENBHON ASINHbI
(MeHbLLEE KONMYECTBO COEANHUTENBHbIX
MycT);

— NPOCTOTA, TEXHONOrMYHOCTb U 3KONO-
rmyeckas 6e30nacHOCTb COEANHUTENBHBIX
N KOHLEBbIX My(T;

— BO3MOXHOCTb Npoknagky KJ1 npu 6onee
HU3KNX TemnepaTypax 6e3 npefsapuTerb-
HOro NOJOrpeBa;

— aKonoruyeckas 6esonacHoctb KCIM9
(oTcyTcTBME Macna, 6UTyMa, CBMHLA).

HoebiM TKIT onpefeneHsl npaemna Bbl-
60pa ogHOXUNbHbLIX KCIM3, paHbl pekomeH-
Jauun no onpenesieHno onTMManbHOro
3Ha4YeHUs1 CeYeHns aKpaHa B 3aBUCK-
MOCTM OT HOMWHANLHOrO cevenns TIK.
B TKIM 611 B ka4ecTBe TMMOBbIX KabemnbHbIX
nagenuin npuHsaTbl KCMO 6enopycckoro
npounssogutens (MO «OHeprokomMnnekT»).

TexHunyeckne xapaktepuctnkn KCro
IpYryx Npon3BOANTENEN He JOMKHbI YCTY-
naTb XapakTepucTukam, npuBeaeHHbIM
B TEXHUYECKOM KOLEKCE.

Bbi6op koHCcTpykumn KCI3, cooTBeT-
CTBYIOLLIEN peXMmaMm CeTu, OOSKEH npo-
M3BOOMTLCS Ha 3Tane NPOEKTUPOBaHMS
C NPUMEHEHNEM MEXOYHAPOAHbIX CTaH-
Japtos. CornacHo aTnumM cTaHgapTam Tex-
HWYECKMM KOOEKCOM MPUHATO pasfeneHve
3NEKTPUYHECKOW CUCTEMbI HANPSHKEHNEM
6-35 kB Ha Tpu kaTeropum: A, Bun C —B 3a-
BMCMMOCTU OT JOMYCTUMOW ONUTENTbHOCTH
CYyLLIeCTBOBaHNA pexumMa OfHO(a3Horo
3aMblKaHua Ha 3emnto. B TKIM 611 gaHbl
PEeKOMEeHZALMM MO BbIGOPY HOMUHAIBHOMO
HanpsbkeHns ogHoXmbHbIX KCT3 gns npu-
MeHeHWs B ceTsax kateropuin A, Bu C.

Knaccudmkaumsa u TexXHUKo-
aKcnjlyaTauMoHHble
XapaKTepuCcTUKu

Kpome ogHoxunbHbix KCM3 TKIM 611
yCTaHaBMBAET HOPMbI A1 MPUMEHEHMS
Ha 06beKTax 3eKTPOCeTeBOro CTpo-
utenbctea KCIM3 cpegHero HanpsixeHns
B Tpexda3HOM UCMOMHEHUN U CamOHe-
cyLmx Kabenen ¢ usonaumen n3 cLUMToro
nonuatunexa (CK).

B cooTtBeTCTBUM C MexXAyHapOaHbIMU
CTaHAapTamu kabesbHble IMHUN Knaccu-
thrumpytotcs no HanpspkeHuto. Ecnn s MY 3
6-ro u3gaHna Takow rpagauum He 6b1s10,
10 TKIMN 611 ¢ y4eTOM MeXayHapOOHbIX
nogxonos pasnuyaet KCIM3 cpepHero
(6-35 kB) n Bbicokoro (110 kB) knacca
HanpskeHus, a Takxe ycTaHasnveaet
TpeboBaHusa Ans KJ1Kaxnoro U3 Knaccos.

CnegyeT 0TMETUTb, YTO NPAKTUYECKU
BCH kabesibHas NpogyKums ¢ nsonaumen
M3 CLUMTOrO MONM3TUNEHA CPedHero Ha-
NpsXXeHNs MPOU3BOAMUTCS C YHETOM Tpe-
60BaHUN [1], HA OCHOBaHWMMN KOTOPOro
NPUHATBI KNnaccudukauma 1 yCnoBHble
o0603Ha4eHus, a KCIM3 Bbicokoro Hanpsi-
XXEHWS — B COOTBETCTBUM C AENCTBYIOLLMMM
TY, paspaboTtaHHbimm BHUWKI (r. Mo-
CKBa) 1 6e10pyCCKUMM U3rOTOBUTENAMM
KabenbHOW NPOAYKLMN.

B pasgene «OCHOBHbIE TEXHWKO-3KC-
nnyaTaunoHHble XapakTepUCTUKM» Mpu-
BOLATCS:

— 9NEKTPOTEXHUYECKME XapaKTepu-
ctukn KCIM3 (3HayeHne TaHreHca yrna
ON3NEKTPUHECKMX NOTEPb, YPOBEHb Ya-
CTUYHBIX pPa3psgoB.);

— 3HayeHns [onycTUMbIX TOKOB B TIDK
N B 9KpaHe (AnuUTenbHO JONyCTUMbIE
TOKMW, TOKN TEPMUYECKON N SNeKTpoan-
HaMW4EeCKON CTOMKOCTMK, [OMNYyCTUMbIE
neperpysku);

— ycnosus akcnnyataummn KCIM3 (npe-
[enbHble 3Ha4YeHns TemnepaTypbl OKpy-
XaroLen cpefbl, AnuTesnbHo gonyctuMas
Temnepartypa Harpesa TIDK, gonyctumas
Temnepatypa TIK B pexuvme neperpysku,
npegensHoO fonycTMmas Temneparypa Ha-
rpesa megHoro akpaHa KCIM3 npu K3, npo-
JonmxuTensHocTb paboTbl KCI3 B pexunme
neperpysKku, CPoK Cnyxobl, rapaHTUAHBIN
CpOK aKcnnyarauum).

Mpw BeIGOPE cevermns TIXK n akpaHoB
KCI3 cnegyet o6patute BHUMaHuMe
He TONbKO Ha KOHCTPYKTMBHbIE OCOOEH-
HOCTM COOPY>KaeMOW JIMHUM, HO U Ha TEM-
nepaTypHbI peXxum padoTbl U30MALMK,
TpeboBaHWsA K KOTOPOMY ABMAKOTCS KItoYe-
BbIMW NpU pacyeTe cedeHma TIK v akpaHa.
Hanpumep, B TEXHU4ECKOM KOAEKCE YKa-
3aHO, YTO ASIMTESIbHO AonycTumas Tem-
nepaTypa Harpesa xwn KCIM3 npu akc-
nnyatauum He gomkHa npesbiwaTs 90 °C.
[laHHoe ycnoBme fBnseTcs onpeaensioLLmm
Mpu pacyeTe 3Ha4eHN BOMyCTUMbIX TOKOB
B TIXK. Taknum obpasom, pacyeT gony-
CTVMMOrO TOKa B XWIe No CBOeW CyTH fiB-
NSeTCs pacyeToM TENIOBOrO pexmma pa-
60Tbl M3onaumu kabens. OgHako B Lensax
YNPOLLIEHWS TPUMEHSIETCH METOAMKA pac-
yeTa fONYCTUMBIX TOKOB C MOMOLLIbIO NO-
NpaBoYHbIX KOINDULMEHTOB.

3asemneHue

OpHUM 13 Hanbonee BaxHbIX Y TPYAHbIX
3TanoB B NpoekTpoBaHum KJ1 ¢ ogHOXWIb-
HbiMm KCIM3 aBnsetcsa BbI6Op peLueHns
Mo UX 3a3eMJIeHUNI0, B TOM 4Y1CNne onpe-
feneHune crocoba 3a3eMyIeHNs 3KpaHoB
1 3awWwynTbl OT NepeHanpsxeHns. Ocoboe
BHUMaHWe Npu NPOEKTUPOBAHMN OOb-
€KTOB KabenbHbIX ceTer cnegyeT obpa-
TUTb Ha crnepytoLve TpebosaHma TKIM 611
K 3a3emMnsatoLmm yctponcteam KJl:

a) HanpskeHne MPOMbILLIEHHON Ya-
cToTbl Ha akpaHe KCI13 oTHOCUTENBHO
3eMJIM NPU HOPMasibHOM pexuMe paboTbl
He JoskHo npesbiwate 100 B, npu K3
B ceTn — 5 kB;

6) HanpsHKEHNE Ha Pa30MKHYTOM KOHLe
3KpaHa OTHOCUTESNTbHO 3eMJIN He JOMKHO
npesbiwaTs 25 B.

M3BecTHO, YTO Anst o6ecneyeHust CTpyK-
Typbl (PABHOMEPHOCTU) 3MEKTPUHECKOro
nons, BO3AENCTBYIOLLErO Ha M30MALMio
ofHOXUNbHbIX KCIMO, Heobxoaumo 3a-
3eMNATb UX MeTannn4yeckme akKpaHbl.
TexHUYeCcKMM KOJEeKCoM Noapo6HO pac-
CMOTPEHbI (B TOM 4MCIIE CO CXEMHbIMU
peLleHnsaMn) cnegyloLime cnocobsbl 3a-
3eMJIEHNA SKPaHOB OOHOXMIbHbIX KCIM3:

OCHOBHbI€:

— OHOCTOPOHHEe 3a3eMIIEHNe IKPaHa;
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— [BYCTOPOHHEE 3a3eMIIeHNe 3KpaHa;

— 3asemiieHne ¢ TpaHcnosuumen
9KPaHOB;

moaugpukamm:

— CEKLMOHMPOBaHNE 3KPaHOB;

— 3a3eMI1eHMs 9KPaHOB € ABYMS 1 6oriee
NONHbIMU UKMKNamMn TpaHCno3nunu;

— CeKLUMOHMpOBaHME 3KpaHa co
«BCTPEYHbIM PACTONOXEHNEM CEKLUN»;

— 3a3eMIeHne 3KpaHOoB C HeMomHbIM
LIMKIIOM TPaHCMo3nLmu.

CoepuHeHme akpaHoBs has KCI13 ¢ koH-
TYPOM 3a3eMIeHVs (HaNPSIMYIO UK C TPaHC-
no3vumen) BbIMOSHAKOT, Kak Npasuno,
Yyepes3 KOHLEBbIE Y TPAHCMO3UTHbIE KO-
pobku (KK 1 KT), B KOTOpbIX MPW HEOHXO-
ZMMOCTM YCTaHaBNMBAOTCS OrPaHNYUTENM
nepeHanpspkeHns HenvHelHble (OMNH). KK
1 KT, Kak npaBuo, pasmMeLLatoT B cneum-
anbHbIX Konoguax, 3allmLLeHHbIX OT Npo-
HWKHOBEHWA MOCTOPOHHUX NWLL.

B TKI 611 gaHbl pekomeHgyembie 06-
nactn npumeHenus KCI3 ¢ y4eTtom mx
KOHCTpYKUMM (Mapku kabens). Onqa KJ1,
npoknagbiBaemblix Mo Tpaccam, Npoxo-
OALLMM B Pa3fNYHbIX FPYHTaX U YCIOBUAX
OKpY>XatoLLiel cpefbl, BbIGOP KOHCTPYKLMM
n ceyverHus KCI3 cnegyet npom3BoanTb
no y4acTKy ¢ Haubonee THXenbIMU yC-
nosuamu. Npu 3Ha4NTENbHOW AnnHE OT-
JenbHbIx y4acTkos KJ1 ¢ pasnmyHbiMm yc-
NOBUAMU NPOKNAOKN AN KAXA0M0 U3 HUX
pekomeHAyeTCs BblbUpaTb COOTBETCTBY-
IOLLIYIO0 KOHCTPYKLUMIO 1 cederune KCI3.

Tpeb6oBaHus
K coopyxeHuto KJ1

B TexHu4eckom Kofdekce nogpo6Ho pac-
CMOTpeHbI TpeboBaHUs, KacaroLmecs He-
nocpencTseHHo coopyxeHus KJ.

Mpun npoekTMpoBaHNN 06BLEKTOB Ka-
6enbHbIx ceTen Tpaccy KJT cneayeT Bblou-
patb Takon, 4Tobbl Npu npoknagke KCMa
He 6bIn NPEBbILLEHbI AOMYCTUMOE Yeunmne
TSXKEHWS U paguanbHOe AaBfieHue (Ha n3-
rméax Tpaccel). lNpu 3TOM cnegyeT yuuThbl-
BaTb CMOCO6 NPOKNAAKN 1 CTPOUTESbHbIE
OnuHbl Kabenew. Takum 06pa3om, B HOBOM
TKI npvBoauTtca MeToamka pacyeta Me-
XaHn4eckmx yeunuin npuy npoknagke KCra
C yKa3aH1MeM M1H1ManbHO JOMYyCTUMbIX pa-
[MycoB narvba kabenemn npy Npoknagke of-
HOXMITbHBIX (OBHOA3HBIX) M TPEXXKUIBHBIX
(TpexdrazHbix) KCI3, a Takxe caMmoHecy-
Lero kabens. [IokyMeHTOM Takxe onpe-
JeneHbl TpeO6OBaHNS K MOHTaXy COeaNHU-
TenbHbIX MydT 1 Kpennexnuto KCMO.

BaxHbIM aTanom npoektnposaHus KJl
¢ npumeHeHneM KCI13 siBnsieTcs BbIGOP
cnoco6a npoknagku. CornacHo TKIM 611
KabenbHbIE MHUM MOTYT ObITb MPOMOXEHbI

OJHVM 13 CriegytoLLmx CrocoboB:

— B 3eMJ1€ C PUMEHEHWEM OHOW 13 Tex-
HOMOrn 6eCcTpaHLLENHON NPOKNaaKu: ro-
PV30HTaNbHOro HanpaBneHHOro 6ypeHns
(THB), ynpaBnsiemoro npokona uim npo-
[aBnu1BaHus;

— B 3eMmJie (TpaHLee);

— B KabesibHbIX COOPYXEHUsX, B TOM
yncne Ha3emHbIX, NOA3EMHbIX MPOXOAHbIX,
NOA3EMHbIX HEMPOXOAHbIX;

— B 3[aH1sIX S3HEPreTUYECKNX OObLEKTOB
1 NPOU3BOACTBEHHbIX MOMELLEHUAX;

— no onopam BJ1 ¢ npumeHennem CK.

lNpw 6ecTpaHLwenHo npoknagke KCIa
NPevnMyLLEeCTBEHHbLIM (OCHOBHbLIM) METOLOM
BbIMOSHEHWSA 3aKPbITbIX MOA3EMHbIX Nepe-
xogos (3IMM) asnsetca MHB. LWupokoe
npuMeHeHne aToro Metopa obycrnoBs-
neHo otcytcteunemM y KCI3 (B otnmumne
OT kabenew ¢ 6yMaxKHO-MacnsaHoOn n3o-
nAuMen U MacnoHanosIHEHHbIX) orpaHu-
YeHui Ha nepenag BbicoT no Tpacce KJl.
OTO No3BOMAET He TONbKO NOAHMMATH
KCIM3 Ha 60nbLuUyto BbICOTY Haf 3emnen
(onopsl BJT), HO 1 onyckaTb Ux HA 6OMbLLYIO
rny6uHy nog 3emnto (Metog M'HB). Meton
"HB aththeKTMBHO NPUMEHSIETCA ANs Npo-
knagkm 3N npu ctpoutenscTee KJ1B yc-
NOBUSAIX NNOTHON FOPOLCKOW 3aCTPOMKM
W HanM4ms BCEBO3MOXHbIX Mperpag (npe-
NATCTBUIA). TEXHNYECKMM KOJEKCOM pac-
CMOTpPEHbI TPE6OBaHUSA MO BbINOTHEHNIO
3IMIM 4yepe3 aBTOMOGUIbHbBIE U XXENE3HbIE
Jopory (B JOKYMEHTE aHbl COOTBETCTBY-
IOLLIME MOSICHAOLLNE PUCYHKM).

BaXKHbIM MOMEHTOM Mpy COOPY>XEHNU
KJ1 metogom MHB siBnseTca npaBuibHbIv
BbIGOP TWNA U KOHCTPYKLMM TPY6, COOTBET-
cTByIOLMX ycnosusam npoknagkm KCIMo.
B kayecTBe OCHOBHOMO TVNa UCMOMHEHNS
TPy6 TEXHUYECKUI KOOEKC onpefenser
TepMmocTabunbHble NonmaTuneHosble (M3)
Tpy6bl HU3KOro AasneHus no [2]. Kpome
TOro, NPy TEXHUKO-3KOHOMMYECKOM 060-
CHOBaHWM [OMYyCKAeTCs UCMONb30BaHWe
TPY6 APYrmx TUMOB WCMOSHEHUS, cpeau
KOTOpPbIX XOTeNnoCb 6bl OTMETUTL MHOIO-
CnomnHble TepmocTonkme M3-Tpy6bl TMNA
«[TpoTekTOopchnexc».

Mpoknagka KJ1 HenocpeAcTBEHHO
B 3eMJ1e (TpaHLLee) [OSMKHA BbINOMHATLCS
Ha rny6uHe He MeHee 0,7 m gna KCI3
cpepnHero HanpspkeHns go 20 kB, He MeHee
1,0 m — ons KCIM3 cpenHero HanpspkeHws
35 kB 1 1,5 m — gna KCIM3 Bbicokoro Ha-
npspkeHusa 110 kB.

OpHoxunbHble KCIM3 moryT pacno-
naratbCsl B TPaHLLEE «TPEYrofbHUKOM»,
BMMOTHYIO U B MJIOCKOCTU, C paccTos-
HMeM Mexpay kabensamu, Kak npaswno,
paBHbIM AMaMeTpy NPOeKTUPYeMOro Ka-
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6ens. Kabenu, Kpome pacnonoXeHHbIX
TPEeyronbHUKOM, criedyeT npoknagebiBath
Tak, Y4T06bl BOKPYr HUX He ObiNo 3aMm-
KHYTbIX METaNIMYECKNX KOHTYPOB M3 Mar-
HUTHbIX cnnasoB. [ns 3awutbl kabenen
OT MeXaHU4eCKMX MOBPEXAEHNA NpuMe-
HSIOTCS KUPMWY, XXeNe306eTOHHbIE NANTbI
WK NeHTa 3aLLUTHO-CUrHanbHas.

TKIM 611 nogpobHO paccmaTpuBaeT
(c ykasaHnem MUHUMAIIbHO OONYCTUMbIX
paccTosHUIM) BONPOCHI NEPECEHEHNS 1 CONK-
XeHus (B TOM YucCne Npu napannienbHoM
cnepgosanun) KCI3 ¢ dpyHaameHTamm
30aHUI U COOPYXXEHWI, NOA3EMHBIMU WH-
XXEHEPHbIMN CETAMM 1 Pa3NNYHOro poaa
NPensaTCTBUAMM.

Ona 3awmTbl NpoknagbiBaeMbiX
B TpaHwee KCI3 npu nepeceveHnsx
1 CONMKEHNSIX C Pa3NNYHOro pofa NpensT-
CTBUSIMM, @ TaKXe C LENb0 YMEHbLUEHUS
LOMYCTUMbIX PACCTOAHWI (B CTECHEHHbIX
YCNOBWSAX) OOMKHbI UCMONb30BaTLCA MO-
NMMepHbIe, ac60LEMEHTHbIE, KEepamu-
yeckue Tpy6bl unu Tpyodbl N3 MHOFO M30-
NALMOHHOrO HEMArHUTHOrO mMartepuana.
CornacHo CTBE FOCT P 50838 B TpaHLuee
PEKOMEHOO0BaHO NPMMEHEHWe TepMocTa-
6UNbHBIX NONMITUIIEHOBLIX TPY6 H6enopyc-
CKOro Npou3BoacTBa.

B TexHu4eckum kopekce npuBegeHbl
TpebosaHus k npoknagke Kilc KCMS B ka-
6enbHbIX COOPYXEHUAX (BnoKax, kaHanax,
TYHHENsX, ranepesx, acTakagax, kamepax
N T.4.), N(PON3BOACTBEHHbIX MOMELLEHNSAX
N KOHCTPYKLMSX, NO CreuuanbHbIM Coopy-
XeHusM (MocTam, npuyanam, nupcam),
a Takxe K NoABOAHOV NPOKNajKe.

Ka6enbHble 6noku (KB), kak npaswuno,
NPUMEHSIOT B KaberbHbIX ceTax ao 10 kB
ana npoknagkn KCIM3 HanpsxeHnem
6-10 kB B noToke Apyrux Kabenew Ha-
npsxeHnem go 10 kB (cnnoBbIx, KOH-
TPOMbHbIX, YNPaBneHus, CBA3N 1 T.4.)
B YCNOBUAX 60NbLUONA CTECHEHHOCTMU.
B TKI npuBeaeHbl MUHUMaNbHO O0-
NyCcTUMble CONMUXEHUSA U nepecedyeHuns
KB ¢ noa3emMHbIMM KOMMYHUKaLMAMM
n npenatcTemaMU. B kavecTBe kaHanos
KB, Kak npaBuno, NpUMEHST NONN3TU-
neHosble TPy6bl AnameTtpom 125, 140,
160 mm. B 3aBuCMMOCTM OT MexaHu4e-
CKOW Harpy3kuW Ha 610K onpegenstoT napa-
meTpbl [13-Tpy6hl (pasmepsl, SDR Tpybbl
n ee matepuan — M3 100 wunm M3 80).

CnepyeTt OTMETUTb, 4TO NPU MPOEKTY-
posaHuu KJ1 B KabenbHbIX COOPYXEHUAX
(aTaxax, TYHHensx, ranepesx, actTakagax,
KaHanax, ABOMHbIX Nonax) fOMKHbI ObITb
Yy4YTeHbl BBELEHHbIE TEXHUYECKMUM KO-
[eKcom TpeboBaHmWs K NoXxapHou 6e3onac-
HOCTW (B TOM 4YuCle 3Ha4YeHne npegena



OrHECTOVKOCTW NEPEropofoK, MEPEKPbITHIA,
HecyLMX KOHCTPYKLMIA 13 Xenesobe-
TOHa U T.4.).

OT1genbHbIN pa3gen HOBOMO TEXHUYe-
CKOro KofeKca NocBsiLLieH kabenbHo apma-
Type. Ha KJ1 ¢ KCIM3 npumeHstoT, kak npa-
BWI10, KabenbHyto apMaTypy (B TOM yucne
KOHLIEBbIE U COeOUHUTENbHbIE MY(ThI),
BbINOJTHEHHYIO HA OCHOBE TEPMOYCaxmBa-
€MbIX NMOIMMEPHBLIX MaTepuanos Mo Tex-
HOMOMMMN MOMNEPEeYHO CLUMTBLIX NOMMEPOB.
B To Xe Bpems, rnaBHbIM 06pa3oMm B Mo-
XapoonacHblx MecTax cTpoutensctea KJl,
[OMNyCKaeTcs MOHTaX MydT C MCMOJb30-
BaHWEM TEXHONOMUW XONOAHON ycaaKku
(ycaxviBaeMbI MaTepun — 3TUAEHNPONK-
NeHoBas pesnHa Unu CUNMKOH).

Mpu paspaboTtke npoekToB KJ1 cne-
LyeT npegycmartpmBaTh NPUMEHEHUE Ka-
6enbHOM apMaTypbl, NPOLLEALLIEN OLEHKY
COOTBETCTBUSA TEXHNHECKMUM TPE6OBaHUAM.
KOHCTpYKUMio 1 TMN KabenbHbIX MydqT
Heo6Xxo0anMo BbIGUPaTh B 3aBUCMMOCTU
ot napameTpoB KCI3 (koHCTpyKUMS Ka-
6ens, HOMMHaNbHOE HanpsHXeHWe, Konu-
YeCTBO W CeYeHne Xun v T.4.), cnocoba
3a3eMIEHNS 9KPAHOB, KIMMAaTUHYeCKoro
1 MEXaHWNYECKOro BO3LENCTBUS, YCIIOBUIA
6e30MacHoCTV 1 cnocoba NPoKnaaku.

Ha ctaguun npoektuposaHua KJ1 Bbl-
COKOr0o HanpsXeHust OOMKHbI 6bITb pac-
CMOTpPEHBI BONPOCHI AOMNYCTUMOCTM BO3-
LEVCTBYIOLLNX HAMPSXKEHUA U BAUSAHWE
MarHuTHbIX Mosen Ha Yenoeeka. B pasgene
«QneKkTpoMarHuTHass COBMECTUMOCTb»
npuBOAATCA JONYyCTUMOE Bpems npebbl-
BaHWA paboyero nepcoHana B 30He BO3-
JencTBua anekTpomarHuTHoro nons Kl
BbICOKOIO HaNps>KeHUs 1 JonycTumas UH-
TEHCMBHOCTb MarHUTHOrO NOMA 4acTOTON
50 'y Nnpv BO3OENCTBUM Ha HaceneHue.

Tpe6oBaHus K Ka4ecTBy
npoknagku KCIM3

3HauuTensHoe MecTto B TKIM 611 oTBe-
LEHO TPEBOBaHMAM K Ka4eCTBY BbINONHEHWS
MOMHOro KOMMJeKca paboT No Npoknagke
KCI13, B TOM u41cne npy NPOEKTUPOBaHWH,
NPON3BOACTBE KabesNbHbIX U3OENUI Ha CO-
BPEMEHHOM 060PYA0BAHUN, CTPOUTENLCTBE
KJ1 (c npoknagkoi KCIM3 n MoHTaxom 060-
py£oBaHvs M apMarypbl), 3Kcrnnyaraumm,
TEXHUYECKOM OOCIYXXMBAHWUN, PEMOHTAX,
OMarHocTvKe 1 T.4.

OueBunaHO, 4TO NpenmyLLiecTBa OfHO-
xunbHbix KCIM3, ykasaHHble BbiLLe, MOryT
6bITb peann3oBaHbl TOLKO MPK YCI0BUM
BbIMNOJIHEHNA BCeX NpeayCMOTPEeHHbIX
HoBbIM TKI Tpe6oBaHuWii K ka4ecTBy CTPO-
utensctea KJ1. YT1o Kacaetcs Kavectsa
cammx KabenbHbIX 3nenui n paboT, npo-

BoAUMbIX Ha KJ1, To HoBbIn TKIT cogepXxur:

— Tpeb0OBaHMs K NPUMEHSEMbIM MaTe-
pvianam, KOHCTPYKLMM 1 TEXHUHECKMM Xa-
pakTepuctmkam KCI3;

— peKoMeHZaLmMmM No KOHTPOSO Kade-
ctea KCI13 B npouecce npon3BoacTBa
(maH pekomeHZyembIn coCcTaB NpUeMo-
CLATOYHbIX, MEPUOANYECKMX U TUMOBBIX
NCMbITAHURA);

— TpeboBaHWA K NPOBEOEHUIO BXOA-
HOrO KOHTPONS;

— HOPMbI MO OPraHN3aLnm CTPOUTESBHO-
MOHTaXHbIX paboT Ha KJ1 (npuBegeH ne-
peyeHb 060pyaoBaHNs, NPUCNOCOBNEHUN,
WHCTPYMEHTOB U MaTepuanos, HEOHX0-
anmbix gnsa npoknagkm KCIM3 ogHoli cTpo-
UTENbHOW AJINHDI);

— Tpe6oBaHWUsA K U3roTOBNEHMIO Y MOH-
Taxy kabefbHON apMaTypsl;

— pekomMeHpaunn no nposedeHnto nc-
nbiTaHuin KJ1 (B8 Tom 4mcne npu Beofe
B 3KCMnyaTaumio);

— TpeboBaHWsA K aKcnnyaTaumm n Tex-
Hu4eckomy obcnyxmsanuio KJT (Bknovas
HaZ30p 3a COCTOAHMEM KabesbHbIX Tpace,
coopyxeHun u KJ1, onarHocTuky ux Tex-
HMYECKOro COCTOSAHMSA, ONPERENEHNE MECT
nospexaeHuin KI1, peMoHT 1 TeXHUYecKoe
o6cnyxusanue KI);

— pekomeHgaLmm no npumeHeHmto KCMa
C y4eTOM TuNa UCMOJSIHEHMS U Knacca no-
XXapHOW 0NacHOCTM.

CnegyeTt oTMETUTb, 4TO NpOBEAEHUE
ncnbiTaHnin oaHoxXunbHbix KCIM3 nmeet
pSAL OTANYMTESbHLIX OCOBEHHOCTEN, CPean
KOTOPbIX MOXHO BbIAENWUTb NPAKTUYECKUIA
3anpeT Ha UCMbITaHWe U3onauMn kabenen
MOBbILLEHHBLIM MNOCTOSHHBIM HAMPSXKEHWEM.
Takum o6pasom, TKI 611 npegycmatpu-
BaeT crnefytoLime cnocobbl UCMbITAHNIA
KCIMQ3 cpepHero HanpshkeHus:

— nepemMeHHbIM HanpsixeHnem 2U, Ho-
MWHanbHom yactoton 50 'y B TeveHne
60 MuH;

— nepeMeHHbIM HanpsbxeHrem U, Homu-
HanbHow YacToTor 50 'L B TeyeHue 24 v;

— nepeMeHHbIM HanpsbkeHrem 3U ) Homu-
HanbHou YacToTton 0,1 'y B Te4eHme 60 MUH.

KCT13 BbICOKOro HaNpsHKEHMs UCTIbIThI-
BaKOT MO0 NEPEMEHHBIM CUHYCOUAANBHBIM
HanpsixeHuem 2U, (vexay TIXK 1 sazem-
JIEHHBbIM 3KPaHOM), MO0 HOMMHAJIbHBIM
pabo4mM HanpPsXKEHNEM NTUHWWN B TEHEHWE
24 4 6e3 Harpyskw.

B HacTosiLLee BpeMsi Hanboree adek-
TUBHBIM CNOCO60M ONArHOCTUKU TEXHU-
yeckoro cocTtosiHus KCIM3 un kabenbHow
apmartypbl sBNSeTCA METO Hepa3pyLualo-
LLIEro KOHTPOIs, MO pedynsTatam KOTOporo
NPUHNMAETCA PEeLLEHNE O MPOJOIHKEHUN
akecnnyataumu KJ1, npoBeaeHun pemoHTa
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Unn 3aMeHbl Kabens.

BHepgpeHve meToaa HepaspyLuatoLLero
KoHTponsi cunoBbix KJ1 ¢ Mcnonb3oBaHneM
COBPEMEHHOro 060pyaoBaHMs Cnoco6-
CTBYET NOBLILLEHWIO HALLEXXHOCTMW 3NEKTPO-
CHabXeHuns noTpebutenemn rnasHbIM 06-
pa30oM 3a CHeT BbiABJIEHUA N YyCTPpaHEeHUA
nedekTos B KCIN3 1 apmatype Ha paHHeN
CTaguu X passutus.

Tpe6osaHua TKIN 611 npepycmatpu-
BalOT ANArHOCTMKY TEXHNYECKOrO COCTO-
aHua KJ1, koTopas BKoYaeT:

— M3MEpPEHME CONPOTUBIIEHNSA N3O0-
naumm KCN9;

— U3MEpPEHNE YPOBHS YaCTUYHBIX pas-
psOoB C fokanu3aumen Mecta ux Bo3-
HWKHOBEHWS;

— ON3NEeKTPUYECKYHO AMarHOCTUKY,
a MMEHHO onpefeneHne TaHreHca yrna
AN3ANEKTpU4eCKnUX noTepb nvnun name-
peHune ToKa yTeukn (penakcauum);

— UMNYNbCHYIO PEPIIEKTOMETPUIO;

— TENNOBU3NOHHBIA KOHTPOSIb KOH-
TaKTHbIX COEAVHEHWN.

3aknioyeHue

PaspaboTarHbin TKIM611-2017 (33240)
«Cunosble KabenbHble NMMHUWN Hanps-
XeHvem 6-110 kB. Hopmbl npoekTnpo-
BaHUA No Npoknagke Kabernem ¢ nsonsaumei
M3 CLUMTOrO MONM3TUNEHA NEPOKCULAHOM
CLUMBKM>» SIBMISIETCA HOBBIM TEXHUYECKNM
HOpPMaTUBHLIM NPaBoOBbLIM aKTom Pec-
ny6nukn benapycb, pernameHTMpyoLLmM
BOMPOCHI MPOEKTUPOBAHMWS 1 CTPOUTENLCTBA
COBPEMEHHBIX KabenbHbIX NMNMHWIA. TEXHW-
YeCKN KOLEKC pekoMeHayeTcs ana npu-
MEHEHUs MPOEKTHbIMU, CTPOUTENBHO-
MOHTaXHbIMW M 3KCMyaTaunoHHbIMU
opraHusauuamu Pecrybnuku Benapyce.
BbinonHeHue Tpe6oBaHUM HOBOro Oo-
KyMeHTa NoMoXeT nsbexaTb ownbok
npy NPOEKTUPOBAHUN U CTPOUTENLCTBE
3HEPreTUHECKNX O6BEKTOB C MPUMEHEHUEM
CUNOBBLIX Kabenen ¢ n3onsumen nu3 cLum-
TOro nonmaTuneHa n éyget cnocobCTBo-
BaTb MOBbILLIEHWNIO HAAEXHOCTU KabesbHbIX
ceTen HanpshxeHnem 6-110 kB.

Cnncok nuteparypbl

1. Kabesm cunoBble ¢ nnactMaccoBou n3o-
TIAINEN Ha HOMUHAITbHOE HarpskeHue oT 6
110 35 KB BkmtoumnTesibHo. O6Lme TexHNYe-
ckue ycnosusi: FOCT P 55025-2012. — Y1-
BEDXAEH 1 BBefleH B fevictaue Npuka3om
®depepasibHOro areHTCTBa Mo TEXHUHECKOMY
PperynupoBaHuio U METPOsIorm oT 27 fe-
kabps 2012 r. Ne 486.

2. Tpybbl U3 rnonnatusieHa A/1s ra3ornposoja.
TexHu4eckue ycrnosus: FOCT P 50838-
2009. — YTBEepxaeH v BBeAEH B nevi-
cteue lNpmkasom PoctexperymmpoBaHus
ot 15.12.2009 Ne 1016-cT.

Ne5 (59) ceHTA6pb—OKTAGPL 2017 63



NMEPECMOTPEH NOPAAOK PACHYETA
9KOHOMMM TOP

KommeHTapuu k CTI1 33240.09.300-17

C 1 ceHTA6psa BBepeH B geKctBue ctaHpapt CTI 33240.09.300-17
«lMopsiloK pacyeTa 9KOHOMUU TOMJIMBHO-3HEPreTUHECKUX pecyp-
COB OT BHEeApPEeHUs OCHOBHbIX 3Heproc6eperaroLmx MeponpuUsATUnA
Ha 3N1eKTPOCTaHUUSAX, KOTENbHbIX, TEMNSIOBbIX U 3NIEKTPUYECKUX Ce-
TaX». [loKymeHT pa3paboTtaH U BHeceH PYI «BEJITOU», cornaco-
BaH [lenaptameHTOM no aHeproachdekTMBHOCTU [OCCTaHOapTa U
MuHucTepcTBOM 3HepreTukn Pecny6nukun Benapycs.

Crangapt CTIN 33240.09.300-17 «[o-
PSOOK pacyeTa 3KOHOMUM TOMIMBHO-
3HepreTU4ecKnx pecypcoB OT BHEAPEHUS
OCHOBHbIX 3HEprocoeperaroLLmx Meponpu-
ATUIA Ha SNEKTPOCTaHLMAX, KOTENbHbIX,
TEMMOBbLIX N 3NEKTPUYECKUX CETAX» YT-
BEPXIEH N BBEAEH B [ENCTBUE BMECTO
ctanpapta CTIM 09110.09.300-05 peLue-
Huem MO «benaHepro» Ne 3324009300-17
oT 7 aBrycta 2017 ropa.

MepecmoTp cTaHpapTa, BBEOEHHOro
B dercteue B 2005 rogy, obycnosneH
Tem, 4TO 3a nepmopg ¢ 2005 no 2016 rog
NPOW3OLLININ CYLLIECTBEHHbIE U3MEHEHMS
B CTPYKTYp€e OCHOBHOIO 060pyLOBaHuA
T3AC v koTenbHbIx MO «BenaHepro». Tak,
Ha psige KoTenbHbIX 1 TOC BBEAeHbI B Aen-
CTBME HOBbIE TEXHONOIrMMN NPOM3BOACTBA
3MIEKTPO- M TENNIOSHEPI N C NPUMEHEHNEM
ras3oTypOUHHbIX, NAPOra3oBbIX yCTAHOBOK,
ra3onopLUHEBLIX arperaTtoB. Ha psge Ko-
TENbHbIX M MUHKU-TOLL KOTNbI NepeBOaAATCS
Ha CXUraHme MeCTHbIX BUAOB TOMMBA.
B npouecce mHterpauum 6enA3C B be-
NOPYCCKYIO S3HEPrOCUCTEMY Ha KOTENbHbIX
1 TOL ycTaHaBnmBatoTCA aneKTpnyeckme
KOT/bl. B Tenno- n anekTposHepreTuke
BHEOPAOTCA HOBble TEXHONOMMU 3HEp-
rocoepexeHus.

Ctanpapt npegnpuatua CTI
33240.09.300-17 ycTtaHaBnvBaeT Nopsagok
pacyeTa 9KOHOMUWN TOMJIMBHO-3HEpre-
TUYECKNX PECYPCOB OT BHEOPEHUS OC-
HOBHbIX SHeprocéeperaroLLmx MeponpusaT1i
Ha 3NEKTPOCTAHLUMAX, KOTESTbHBIX, TEMIOBLIX
n anekTpuyeckux ceTax MO «benaHepro».

B npouecce pa3paboTku cTtaHgapTa
WCMONHUTENSAMU ObIN BbINOMTHEH 0630p
LieHTpasibHbIX Hay4HO-NPaKTUHECKNX U3-
[aHuiA 1 anekTpoHHbIXx CMU Pecny6nnkum
Benapyck 1 Poccuiickon ®egepaummn
3a 2005-2015 rofpl, 4TO NO3BOMNNMO Bbl-
SIBUTb HOBblE 3HEprocéeperaioLmne Tex-
HOOrK, NPUMEHSIEMbIE HA SHEPrONCTOY-

HMKaXx, U MHHOBALMOHHbLIE MEPONPUSATHS,
peanuayemble B 3101 06nactu. [Mpw nogro-
TOBKE CTaHZapTa Takxe MCMonb30Banuch
MHpOpMaLMOHHBIN MaTepuan Poccui-
ckon ®epepaumn «TUNoBble MEPONPUSATUS
MO 9HEProcOEePEXEHMI0», B KOTOPOM MpK-
BeeHbl PEKOMEHAYEMbIE K BHEOPEHUIO
Ha OCHOBHbIX BMAAX 9HEProoO6HLEKTOB
3Heproc6eperaroLLye MeponpuaTus ¢ Ma-
NbIMU CpOKamu oKynaemocTtu, u Metoau-
Yeckre pekoMeHOaLUmmn no CoCTaBIIEHMIO
TEXHUKO-3KOHOMUYECKNX 060CHOBAHMN
[ns 3HeprocHeperarLnx MeponpuaTui,
yTBepxaeHHble 19 niona 2016 roga denap-
TaMeHTOM Mo 3HeproadhdeKTMBHOCTM Moc-
cTaHpapta Pecny6nuku Benapyck. Takxe
6bINTM MPOaHaNM3NpoBaHbl Pe3yneTaThbl
9Heproo6cnefoBaHnn, NPOBEAEHHbBIX Crie-
umanuctamu PYT «BENT3U» Ha MuHckon
T3U-3, MuHckon TOU-4, TOL-5, Hosomo-
noukow TIAL, Jiupgckon TOL, panoHHbIx
KoTenbHbIX bpecTta n MuHcka.

B pesynbrate aHanutuyeckom pa-
60Tbl ONpefeneH nepeyeHb AOMNOSHM-
TENbHbIX N0 OTHOLLIEHWIO K PACCMOTPEHHBIM
B8 CTIM 09110.09.300-05 sHeproc6epera-
IOLLIMX MEPOMPUSATUIA, yTOYHEHA YaCTb pac-
YETHbIX BbIpaXKeHWI, NPUBEAEHHbIX B Nepe-
cmaTprBaemMoMm ctaHfapTe, pa3paboTaHbl
pacyeTHbIE BbIpaXeHUs AN ONpeaeneHns
9KOHOMWM TOMNMBA U 3NEKTPOIHEPTUMn
MO JOMONHUTENbHBIM MO OTHOLLIEHMIO K OXBa-
YEHHbIM NepepadaTbIBaEMbIM CTaHAAPTOM
3HeprocHeperaroLLM MEPONPUATUSM.

[ns ynopano4YeHns NnpuMeHsemMoro no-
HATUIAHOrO MaTepuana B JOKYMEHT BBELIEH
pa3nen «OCHOBHbIE TEPMUHbLI U OMpefe-
NIEHMSI» C UCMOJIb30BAHNEM AEACTBYIOLLMX
CTaHOapToB:

—CTB 1770-2009 «3HeprocoepexeHue.
OCHOBHble TEepPMUHbI N onpeaeneHnsa»;

— OCT 31188-2003 «3Heprocbepe-
XeHune. Pecypcbl 9HepreTu4eckune BTo-
pvyHble. MeTogmka onpegeneHns noka-
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B.W. LLEPBWY,
K.T.H., BEAYLUUIA Hay4HbIA
coTpyaHuk PYI «BEJITOU»

3aTesnen BbIXO4A U UCMOMb30BaHUS».

Mopsnok pacyeTa 3KOHOMUM TOMJIMBHO-
3HEPreTNYeCKMX pecypcoB N pacyeTHbIX
BbIpaxkeHu ans okosno 100 sHeproc6epe-
rarLLMX MEpONPUATUIA U3NOXEHbI B Cre-
ZyloLwmx pasgenax ctaHgapra:

— NapoTypOUHHbIE YCTAHOBKY;

— KOTEJIbHble YCTaHOBKY;

—ra3oTypouHHbIE N Napora3osble ycTa-
HOBKM;

— BCcroMorarefbHoe Tennosoe 060py-
[OBaHWe 311eKTPOCTaHLUUIA U KOTENbHBIX;

— TennoBble CXeMbl 3NIEKTPOCTaHLMIA,
KOTENbHbIX;

— 3neKTpoo6opynoBaHne 3NeKTpo-
CTaHUUW, KOTENbHBbIX;

— TennoBble CeTy;

— ONEKTPUYECKME CETY;

— COOpYXeHus (3naHns);

— NepeBop Harpy3Ku kotenbHon Ha TAL
1 nogkntodenne K TOL Harpy3oK BHOBb
BBOAWMbIX NOTpebuTenen;

— co3gaHue Ha 6a3e KoTenbHbIX TIOL
MyTem BHEAPEHWS KOreHepaLUMOHHbIX yCTa-
HOBOK;

— YCTaHOBKA 3MEKTPOKOTIOB C LieNbIo
nnterpaummn ASC B O6beMHEHHYIO 3HEP-
rocuctemy benapycu;

— 3NEKTPOreHepupytoLLme, CONHEYHbIE,
BETPOBbLIE U Masible rMapO3NEKTPOCTaHLNY;

— paspaboTka v BHegpeHWe nporpamm-
HOro o6ecneyeHns No oNTUMU3aummn Ha-
rPy30K MeXy 3MeKTPOCTaHUMAMU U OT-
LEenbHbIMW 3HEPrO6IIOKaMMU.

Mopspok pacyeTta, NPeAnoXeHHbIN
HOBbIM CTaHAAPTOM, MpegHa3Ha4eH Ans vH-
XXEHEPHO-TEXHNHECKNX PaBOTHNKOB 3HEP-
reTm4eckomn otpacnu. TpeboBaHua OOKY-
MeHTa NPUMEHSAIOTCA NPU COCTaBEHUN
nporpamMm aHeprocéepexeHns n obsasa-
TenbHbl ana npegnpuatun MO «ben-
3HEpPro».
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HopbiE HORYMEHTSI

TKI 460-2017 (33240)

«MopApoK pacyeTa BeNIMYUHbI TEXHOJNIONMYECKOro pacxopa
3NIeKTPMHECKOW 3HEeprMm Ha ee nepepady rno 31eKTPUHEeCKUM
ceTaAM, yuyuTbiBaemMoW npu  PUHAHCOBLIX pacyeTax 3a
3NEKTPOIHEPrui0 MeXay 3HeprocHabxawllen opraHusauuven u
nortpeéutenem (a6oHeHTOM)»

YTBepXxaeH noctaHosneHveM MuHncTepcTBa aHepreTvkn Pecnybnuku Benapyck ot
22 noHa 2017 1. Ne 19

HokymeHT BcTynun B cuny ¢ 1 ceHTsi6ps 2017 roga

TKI 608-2017 (33240)

«TennoTtexHn4yeckoe o6GOpyaAoOBaHME  JNEKTPOCTAHUMA U
TennoBbix ceTen. NMpaBuna no o6ecneyeHNo 6€30MacHOCTU Npu
aKcnnyartauymum»

YTBepXaeH noctaHoBneHneM MuHucTepcTea aHepreTnkn Pecnybnuku Benapyck ot
14 nioHs 2017 1. Ne 17

HokymeHT BCcTynun B cuiy ¢ 1 asrycta 2017 roga

TKI 609-2017 (33240)

«ABTOMaTU3aLMsa pacnpepenuTesibHbIX 3JIEKTPUYECKUX ceTewn
HanpsixeHuem 0,4-10 kB»

YTBepXaeH noctaHoBneHneM MuHucTepcTea aHepreTnkn Pecnybnuku Benapyck ot
22 ntoHs 2017 r. Ne 20

HoKkymeHT BcTynn B cuny ¢ 1 ceHTabpsa 2017 roga

TKN 611-2017 (33240)

«Cunosble KabenbHble NMUHUKM HanpsxkeHnem 6-110 kB. Hopmbli
NPOEKTUPOBaHUA MO NpPOKNagke Kabenenw c wusonsuven wu3
CLUMTOrO NONN3TUINEHa NePOKCUAHOMN CLUMBKMN»

YTBepxAeH noctaHoBneHneM MuHucTepcTa aHepretukn Pecnybnukun Benapyce ot
28 nronsa 2017 r. Ne 27

HoKkymeHT BcTynnn B cuny ¢ 2 okTs6psi 2017 roga

C Tekctamm HAOKYMEHTOB MOXHO O3HaKOMUTbLCs

B OUC «3HeprogokymeHT»: www.energodoc.by

3AKA3ATb BOKYMEHTbI MOXHO:

no ten/epakcy: +375-17 293-47-18, 286-08-28
e-mail: 2934682@mail.ru,
a Takxe B INC «3HeprofoKyMeHT»
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TEXMUHHOIIPOM

TEXHONoOrmm " UHHOBALIMKX B NPOMBILWWNEHHOCTHA

MposoaUTCA Noa NaTpoHaXeM J!— !

Benopycckwii
MNpasurenscTea Pecnybnukun Benapycb ﬁf npuuﬂ.rmeunmﬁ
hopym

29 MAA -
1 MIOHSA

MNMpoMbiwneHHoe 060pyaoBaHUE, TEXHOMOM MK
W NpoayKuus

NHpyctpua 4.0 — coBpeMeHHas
npomMbilLJIeHHasa aBToMaTmsauus,
nepcneKkTUBHble MHHOBALlMOHHbIE MaTepuarbl
U TEXHONOMr MM

SHepreTukKa B NPOMbILLNIEHHOCTH,
IHeprocbepexeHue, 3Konorus

IKCIODOPYM & expororumey N +375173143435 @ pva@expoforum.by

BbiCTaBOYHOS NpeanplATHE




