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3acefaHus ceKIuu «Bo300HOBIgeMas U HETPaJUIIMOHHAS SHEPIETUKA
HII «HTC EDC» 1o teme:

«3apy0e:kHblIii ONBIT HOPMATHBHO-TEXHHYECKOI0 PEeryjupoOBaHuUs
HHTerpanuu HCTOYHHKOB pacnpeaejeHHON reHepanun, BKoyas BUD, B
SHEProcCHCTEMY».

23 mroug 2016 . r. MockBa

IIpucyrcerBoBa/m: 4ieHbl cexuuu «Bo3oOHOBIsSemMas w HeTpaIUIHOHHASL
sHepretukay HII «HTC E3C», corpyanuku ®OI'VII «IJATW» wumeHnu
H.E.)KXykoBckoro, MI'Y umenu M.B.Jlomonocoa, HUL[ «Atmorpad», HUII
«M3BW», HIT «HTC E3C», Kopnopammu «E33K», 3A0 «Texnmyeckas
uacnekus  EOC», 3A0 HIIO «HerpamunuoHHas 3IIeKTPOSHEPIETHKA»,
Kopnopanun «E33K», OAO «PBK»

C  BCTynuTeNbHOM  CJIOBOM  BBICTYHMJI  MNpeACEeNareib  CEKIMH
«BozobHoBNsieMas u HerpamuumoHHas 3Hepretuka» HII «HTC EB3C», k.1.H.
ITepmunoB 3.M.

C poxnagom Ha Temy «HopMaTHBHO-TeXHHYECKOE peryJiHpOBaHHE
HHTEerpaluy HCTOYHUKOB pacrpeiesieHHON reHepaliuu, BiJwdYag BHI, B
3HEepProcucTeMy» BBICTYIWJI IVIaBHBIM crneruanuct JlemapramMeHTa TEXHUYECKOIO
perymupoBanusi IIAO «Cucremnbii omepatop EOC» bepesorckuii ITétp
KoncTtanTuHOBHMY. (TEKCT JOKIa[a U HNpe3eHTaIUs IPUIIArafOTCs)

B cBoem nokiane bepesosckuin ILK. ormerwsn, MupoBbie TeHIESHIHH
pa3sBUTHS JJIEKTPOSHEPICTUKM PA3BUTBIX CTpaH XapaKTepU3YIOTCS KpaiiHe
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HMHTEHCUBHBIM POCTOM O00BHEMOB BO300OHOBIIIEMBIX UCTOYHMKOB dHepruu (BUD) u,
B I[eJIOM, 00BeKTOB pacmpenenenHoil reHepauuu (PI'). B psage crpan o6BneMsl
BBOJOB JaHHBIX HMCTOYHUKOB 3HAYUTENHHO IIPEBBIMIAIOT OOBEMBI BBOIOB
reHepupymoomero o0opynoBaHus Ha 00beKTaxX TPAOUIMOHHON T'eHEpalluH.
OOBeKTH paclipeielIeHHOM reHepanyy Bce Ooiee U O6ojee MacmTaOHO HAYUHAIOT
paboTaTh B COCTaBE DHEPrOCHUCTEM, IIPAKTUYECKU Ha BCEX Kilaccax HaIpsDKEHHS,
HauWHas OT HU3KOIO, M OKAa3bIBaTh HApacTalolllee BIMSIHHE HA PEXHUMBI PabOTHI
SHEPrOCHUCTEM B IIEJIOM, a TaKKe (YHKIMOHMPOBAHUE COOTBETCTBYIOUINX PHIHKOB
BIIEKTPUYECKOM SHEPTUU ¥ MOIIHOCTH.

[IIupoxkomacinTabHas MHTerpanus OOBEKTOB paclpeeIeHHON I'eHepaluu
oOycaBiIuBaeT IeJBIA Pl HOBBIX BBHI30BOB M 3aJ]1ay, ¢ KOTOPBIMHU CTAJIKHBAIOTCS
TpaguuuoHHbIE DIC.

B nepByro ouepenb K HUM OTHOCSTCS] CyTOYHBIE U Ce30HHBIE KOJeOaHusI
IIPOM3BOJICTBA ANIEKTpo3Hepruu oobekramu PI” Ha 6aze BID, a Takxke
CTOXaCTUYECKUH (HecTallMOHAPHBIN) XapaKTep BEIPaOOTKH 3IeKTPOIHEPTHH
naHHBIX HcTouHUKOB. C yBenuueHnueM ponu PI° Ha ocHoBe BUD pacrer narpyska
Ha TpaJulMOHHbIE FeHePUPYIOIIKe MOIIHOCTH A7 oOecriedeHus OanaHCUpOBaHHUs
93C, a, cneoBaTeNbHO, BO3pacTaeT NOTPeOHOCTh B OOJIbIIEM 00BEME
Bpalaromierocs pesepna. [Ipy 3ToM BHe3aHOe H3MEHEHNE BEIPa0OTKA
oobekTamu PI" Ha ocHOBe BMD He TonbKO 00yClIaBIUBaET yBETHYECHHE
OTPeOHOCTH B pe3epBe, HO ¥ MOXKET IPOUCXOUTH HACTOIBKO OBICTPO (CEKyHIbI-
MUHYTHI), UYTO HE OCTAETCSI BPEMEHHU IS 3aIllyCKa APYTUX Te€HEePUPYIOLTIX
YCTaHOBOK JJISL BOCIIOJIHEHUS BhIOBIBIIEH MOIHOCTH. i TaKoi CUTyaIlluy MOTYT
IOTPeOOBATHCS HOBBIE BB PE3EPBHBIX HCTOYHUKOB 3JIEKTPOIHEPTHUH, 4 TAKKE
U3MeHeHue TpeOOBaHMM K JTUHAMUYECKUM XapaKTePUCTUKAM Pa3IEIHBIX TUIIOB
TeHEPUPYIOIINX YCTAHOBOK U UX CTPYKTYpPE B COCTaBE SHEPIOCUCTEM.

BaxXHBIM W HOBBIM CHCTEMHBIM (AKTOPOM, KOTOPBIA YCHIHUBAETCS W
COBMECTHO ¢ pa3BuTheM PI', sBisgeTcs MMpoKoe BOBJIEUYEHHE IOTpeOuTeNcii B
npoliecc ynpasieHus pexumamu 99C.

Ananuz psga HT /[ mokassiBaeT, uTo K PI" mpuHATO OTHOCUTH reHepaltuio,
IOJKJTFOYEHHYIO K pacIpeneuTeIbHOM ceTh Ha CpeIHEM WM HU3KOM
HarnpspkeHun. [Ipu sToM 1o tuiry 06bekTsl PI° MOXHO pa3fenuTh Ha 00bEKTH Ha

0aze opranmueckoro tormsa (Mansie I'TY, I'TTY, IDC, MukpoTypOuHEL,
TOILTMBHBIE DJIEMEHTEHI U JIp.), ¥ Ha 00beKTHI Ha 6a3ze BUO (BeTposnepretudeckue
YCTaHOBKH, (hOTORNEKTpUUECKe ycTaHOBKH, Massie I'DC, reorepmanbHbie
CTaHIUH, YCTAHOBKY Ha OMO00TX0Nax U Jp.). Bee daie HaxonsaT nmpuMeHeHwe
KOT'eHepallMOHHBIE U TPUTreHEepaIllMOHHbIE YCTAHOBKY, a TaK’K€ MHOTOCOCTaBHBIE
00BeKTH THOpUAHOTO THIa, ¢ NpuMeHeHneM B B couetanuu, kak c I'TY, I'TIY
u [19C, Tak ¥ ¢ cucTreMamMy HaKOIUIEHUS 3JIEKTPO3HEPIUH.

B 3apy0exHOll mpakTUKe BOIPOCHl pErNIaMEHTAllUd TEXHUYECKUX
TpeboBaHMiI K OO0BEKTaM paclpeAeleHHON IeHepalliyd NpU HX MOIKIIOUEHHH K
93C, B OCHOBHOM BBIHOCATCA B KOJIEKCHI OoIepaTopoB MarucTpaibHbX (TSO) u
pacnpenenutenbHbIx cerel (DSO).



Hawnbonee noka3zatenbHBIMI OJX0JaMH K PErJIaMEHTAINN TSXHUIECKUX
TpeboBaHuil kK 00bekTaM PI” Ha HAaITMOHAIEHOM YPOBHE SIBIISIFOTCS IIPUMEPEI
Hanum u ['epmannu. 1o 00ycI0BIeHO, IpeXkIe BCero, 3SHAaUUTEIHHON JOIeH
o6wsekToB PI', B ToM uyncie Ha ocHoBe B, B CTpyKType reHeprupyronmx
MOIITHOCTEH YHEPrOCUCTEM STUX CTpPaH.

B coorBerctBUM ¢ mocra”HoBieHueM EBpomapnamenTa  714/2009,
Eeponeiickoii cemvro cucmemuwvix onepamopos 6 snexkmposnepzemukxe (ENTSO-
E) Bemercs pa3paboTka TpyHIbl CHUCTEMHBIX (CETeBBIX) KOJEKCOB. Ilpwuem
BIIEpBEIE HaJHAIIMOHAJIBHBIM KOJEKCaM IPUIAeTCs CTaTyC JOKYMEHTOB IPSMOTO
IeicTBUS, nenas ux o0s13aTeTsHBIMU BO BeeX cTpaHax — wieHax EC.

B 2011-2012 rr. Obl1 MOATOTOBIEH IHPOEKT, IPOBEAECHO ITyOIUIHOE
oOCyXXIeHue U IIpeACTaBleH Ha yTBEPXKIEHUE B A2eHmMCmE0 no 83aumooeticmeuro
pezynamopog 6 obnacmu sHepzemuxu (ACER) nepsrrit xonexc —Ipebosanus no
npucoeounenuro zenepayuu [18]. B mapre 2013 r. ACER mnpuHsana pemeHue
pekoMeHaoBaTh  EBpOKOMHCCHM  JaHHBIM  KOIEKC K  OKOHYATEIHLHOMY
YTBEPKIEHUIO.

CereBoii komekc [18] pernmameHTHpyeT TexHUYECKHEe TpeOOBaHUS K
AJIEKTPUYECKUM CTAHLMSIM Bcex kiaccoB MomHocTu. K obvexmam PI” mooicHo
omHecmu manvie YCmanoexku mouHocmoio ceviuie 0,8 kBm 6 pacnpedenumenvrvix
cemax HOMUHANbHO20 Hanpadxcenua Hudice 110 kB (mun A), ycmanosxu
mowHocmoto om 1 0o 50 MBm 6 pacnpedenumenvHulX Cemsax HOMUHAILHO20
Hanpascernus Hudce 110 xB (mun B). Ilpm sTOM MakcUMallbHOE 3HAYCHHE
MOIIIHOCTH YCTaHOBOK, IPX OTHECEHWH UX K TUILY B, BappupyeTcs B 3aBUCUMOCTH
OT CUHXpOHHO# 30HEI — 50 MBrT ansa kontunentansHol EBponsl (UCTE), 10 MBT
s BenukoOputanuu, CkaHAMHABCKUX CTpaH M cTpaH bamtuu, u 5 MBt mia
Upnangnu (puc.5).

TpeboBanus ceTeBoro Kojaekca [18] oxBaThIBalOT CIeAYIOLINE BOIIPOCH:

- YCTOMUHUBOCTH F€HEPUPYIOIINX YCTAHOBOK K U3MEHEHUSM YaCTOTHI
AIIEKTPUYECKOTO TOKA ¥ yJacTHe B aBTOMAaTUIECKOM PETYINPOBAHUM YaCTOTHI;

- YCTOWYMBOCTh K JIUTEIBHBIM H3MEHEHUSM U KpPaTKOBPEMEHHOMY
CHIDKEHUIO HaIpsDKEHUs, yJacTHe B PerylNUpOBaHUYU HAINPSIKEHWS U peaKkTUBHOM
MOIITHOCTH;

- ydactue B BoccraHoBieHHH DJC, B T.4. MOABEM DJIEKTPOCTAHIIAH C
HyJ ¥ paboTa B U30JIUPOBAHHOM PEXUME;

= OCHAINIEHHOCTh ycTpoiicTBaMu P3 1 A u cpencTBaMu N3MEpEHNS;

- MOJEIUPOBAaHUE YCTAaHOBUBIIUXCS U IEPEXONHBIX PEKUMOB, B T.U.
HaJlM4uKe ONMMCaHUN Mojenel u ¢popMara JaHHBIX, pacdeT BEJIMIUHBI TOKOB K3 m
Ap.

Anamu3 3apybexspix HTJI mo pmaHHOM mpoOieme ITOKa3bIBaeT, dYTO
CTPYKTYpy ©0a30BBIX TEXHHUYECKUX TpPeOOBaHMUA MOXHO pa3feluTh Ha 5-6
OCHOBHBIX Pa3JIeJIOB.

OtmenpHOTO  BHUMAHHUS  3aCiIy’>XKUBAIOT  CTaHOApTel HMHcmumyma
UHIICEHepPO8 2/IeKMPOMEXHUKU u 9NIeKMPOHUKU (IEEE cepuu
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1547),opranu3oBaHHble Ha OCHOBE IIaKETHOT'O NPUHIMUIA U periiaMeHTUPYIOIIHe
npucoenuHeHue kK OOC paclnpeleneHHBIX HCTOYHUKOB JHeprud. JlaHHBIE
CTaHAapTHl PAaCHIMPSIOT cdepy peryiupoBaHus HCTOUHMKOB PI', Tak kak «
pacnpedenesnviM  UCMOYHUKAM 3Hepeuu nomumo obvexkmoe PI' ommuocam
cucmemvl Hakonnenusa anexmposnepeuu. CormacHo Cratee 1254 ®enepaiibHOTO
3akonHa 00 sHeprerudeckoi nomutuke CIIIA (Energy Policy Act 2005) yciyru mo
TE€XHOJIOTUYECKOMY IPHUCOEOUHEHUIO pPAacHpelle]IeHHBIX WNCTOYHHUKOB SHEPIUd
IOJDKHBI OCYyIIeCcTBIATECS Ha 6aze craHmaptoB IEEE cepum 1547, B T.4. mo
IIpUYNHE BO3MOXXHOCTH UX IEPUOTUIECKOr0 OOHOBIEHUS.

Cepus cranmaptoB IEEE 1547 oxBaThIBaeT IIMPOKHIL CIIEKTp 3aa4:

— dopMmynupoBaHue o0mux ~ TpeboBaHMH K  paclpeeIeHHBIM
UCTOYHWMKAM DBHepruu Ipu ux uHTerpammu B OO0C  (CHHXpOHHU3ALHSA,
peryirpoBaHue HapsHKEHUs, Ka4eCTBO IEKTPOIHEPruy, 3a3eMICHHE U Jp.);

- pPEeKOMEHJAIlMM IO MOAKIIOYEHUIO paclpeleIeHHBIX HCTOYHUKOB
SHEPIUU K paclpeeuTeNIbHON CETH, B T.4. K HU3KOBOJIBTHOU cetu (1o 1000 B);

- ¢opmynupoBanue TpeOoBaHUI K OOECIIEYeHMIO MOHUTOPHHTA,
“HGOpPMaIMOHHOTO OOMEHa U YIPaBICHHUIO pacIpele]eHHBIMH HCTOYHHKAMMU
SHEpIuy;

- WCCIIEIOBAaHUE BIIMSHUS PACIPENEICHHBIX HCTOYHUKOB SHEPIHM Ha
¢dyuxkuronuponanue I9C;

- pEeKOMEHIAMM [0 TMPOEKTHUPOBAHUI0O U  (yHKIHOHUPOBAHHIO
MUKpoI3IC;

- Gopmynuposanue mpebosanuii k 06vemy U pe3yIomamam UCNbIMAHUL
Ha  noomeepdicoenue  coomeemcmeus  OOOPYNOBaHUS  paclperesIeHHBIX
VICTOYHUKOB 3HEPIUH;

— pexoMeHanuu 1o npuMmeHeHuro ctannapta IEEE 1547.

Cdepa perynmupoBaHus H3NAaHHBIX CTaHAApTOB cepun 1547 oxBaThIBaeT
IIPUCOCIUHEHNE K paclpeleluTeIbHOM CeTH paclpelelleHHBIX HCTOYHHKOB
sHepruu nosiHod MoimHocTeio A0 10 MBA. CraHmapTamMu He periaMeHTHUPYETCS
KJacC HaIpsDKEHUSI paclpeleNUTeNbHON CeTH Ha KOTOPOM OCYIIECTBIISETCS
TEXHOJIOTUYECKOE  NPHUCOEOVWHEHWe, a TakkKe TN  IPUCOEIUHIEMOU
3JIEKTPOCTAHIIVM.

B Hacrosmiee Bpems mpomoipkaeTcss paboTra Ham  HOIMOJHUTEIBHBIMU
JOKyMEHTaMHU, BXOISIIIMMU B JaHHyI0 cepuro 1547, B T.4. Haxy CraHmapToM
1547.5 - IlpucoenvHeHue YCTaHOBOK IONHOM MoImHOCTHIO Oonee 10 MBA k
MarucTpajibHON CeTUH Ap.

OpnnuM u3 Hambomee BaXXKHBIX TEXHUYECKUX TpeOoBaHUM 3apyOesxHBIX
HT]I sBnsercs mpebosanue k donycmumomy épemeHu pabomol zeHepupyioujel
YCMAHOBKYU 8 pPa3NUYHbIX OUANA30HAX dacmomuvl 8 dHepeocucmeme. lIpoBeneH
OIPOOHEIN aHAIN3 STUX TPeOOBaHMIA.
C sKcnepTHRIMY 3aKIIOYEHUSIME [10 TEME TOKJIaa BEICTYITMIN:



IlepmunoB 3.M.— K.T.H., npeiceparens cekimuu «Bo3oOHOBIsgeMas wu
nerpaguimonnas sHepretukay HTK HIT «HTC EDCy». (3kcnepTHOe 3aKiIodeHue
TpuiiaraeTcs), B cBoeM 3aKIIFOUeHUU OH OTMETHI, aHAJIU3 OIThITa Da3BUTHIX CTPaH
u EBpomneiickoro coo0ImiecTsa B BOIpOcax BKIIOUEHHUS 00BEKTOB pacipeieIeHHON
TeHepallii B BJIEKTPUIECKUE CETH U HOPMATUBHO-TEXHUYECKOe oOecIieueHne 3Toi
JEATENHHOCTH TMPEICTaBIsIeT COO0M BaXKHBIN MHCTPYMEHT ISl PEIICHUS MTOJOOHBIX
3amau B Poccuiickoit dDenepamuu. B 3TOM CBA3M MOJNOXUTENBHYIO OLEHKY
3acIy’)KMBaeT OOJBIION TPYyH aBTOPOB MPEACTABICHHOTO JOKJIaaa, AeTalbHO
aHAM3UPYIOIMUX TOJIOKEHUe el Bo MHoOrux 3amaansix cTpanax u EC. Ho, k
COXXaJICHUIO, B JIOKJIaJle HeT HUKaKUX PEKOMEHIAINii 0 Pa3BUTHIO ATUX padoT B
Poccutickoit denepamuy, 4To IMO- CyIIECTBY W IMpPEeACTaBiseT cO00i OCHOBHYIO
IeTh OpraHu3alluy 3TOro 3acedanus. Bo3MOXHO, IOJOXXKEeHHUe el B Halllel CTpaHe
II0 BOIpOCaM pa3BUTHs pacIpeleleHHON TeHepalluu OyIyT DacCMOTpPEHHI B
HabHelel paboTe MOKIATIUKOB, HO XOTENIOCh OBl 3HATh, KaKk OOCTOST Jena
CEero/iHsA, KaKue ecTh MpoOJeMBl U KaKOBO clieli(rKa MMEIOIIUXCS MpodieM U
TIOHATH IIYTU UX PEIIeHUs.

HoBukop H.JI. — n.T.H., 3am. HayyHoro pykoBomutens OAO «HTI]
DIEKTPOSHEPTeTUKN». B CBOEeM BBICTYIUIEHUUM OTMETHJ OoNbIIol 00BEM U
BEICOKYIO KBamu(uKaIyo yaacTHUKOB paboTsl ITAO» CO EQCy» u noknaguvka u
IoXKeJtall UM MaIbHEHIIX YyCIIeX0B B PelleHnH 3a/1ad oTedecTBeHHOM PI, BKitouas
BUD.

IIpu o6cy:xneHuN AOKJIaAa BHICTYNHJIN:

Huxoiaes B.I'., Koznos M.B., Urunatees C.I'., BacskoB A.I'. HoBuxos H.JI.,
Bnacos @.I1. , Ilepmusos 3.M.

Jloxmamuuky OBUTM 3aJaHbl BOIPOCE IO CTPYKTYype  pachpelneleHHOU
redepanuu B Jlanum u 'epmannn, EDC, CIIIA, KHP; opranuzaiuy noAroToOBKH
HTJ, pernamenranuu TpeboBanuii Kk PI' Ha HageXHOCTh (YHKIIMOHHPOBaHUS
obsenuuenHo OOC, o pomu m Mecre B PI' BO30OHOBISEMBIX HCTOYHHKOB
sHepruu B EBporie, 0 perynupoBaHAN 9aCTOTHl U EPETOKOB aKTUBHOW MOIIHOCTH
B DHEProcucreMe, o TpeOOBaHMAX K YCTOWYMBOCTHU IIPU IIPOBAIaX HAIPSHKEHUS U
T.0.. OcoOplif wuHTEpeC OBUI MPOSBIEH K BO3MOXHOCTH HCITOJIE30BAHHS
3apyOeXKHOTO OITBITa B HAIllel CTpaHe.

3aciyImap BRICTYIUICHHE TOKJIaTIHMKa, MHEHHUE SKCIIEPTOB U IO pPe3yJbTaTaM
obcyXneHus 3aceJaHne 0TMeYAaeT:

1. beictpoe pa3Butue nctouyHUKOB PI' B cocraBe O3C, B TOM 4HcClie Ha
ocHoBe BHD, oka3piBaeT Bce Oolblliee BIUSHUE HA TEXHOJNOTMYECKHE PEKUMBI
paboThl ¥ MEPCIIEKTUBHOE Pa3BUTHE DHEPrOCUCTEM, a TakKe (PYHKIMOHUPOBAHUE
PBIHKOB 3JIeKTpodHeprur. boinbilloe BHUMaHWE IMPH 3TOM YAENSIETCS pPa3BUTHIO
CHCTEMBI perJIaMeHTaIlNH TEXHUIECKUX TpeOoBaHuit k o0bektam PI.

2.3apy0OexxHoe  HOPMAaTHUBHO-IIPaBOBOE U  HOPMAaTHUBHO-TEXHUYECKOE
peryiupoBaHue, B oTHOIIeHHN o0bekToB PI', HampaBieHO B mepByro odepensr Ha
obecnieuenne HagexHo paborel DOC c Oombmioit moneit BUD B crpykType
TeHEPUPYIOITINX MOIIIHOCTEH.






