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IIpenuciiosue
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1 BBenenune

"YMHas" 3NEeKTPOCETh — 3TO TEPMHH, YHOTPeONsSeMBblii B OTHONIEHHH IIEPEIOBBIX CHCTEM JIOCTABKH
KOMMYHAJIbHBIX PECypCOB (JIIEKTPOIHEPTUH, Ta3a U BOJbI) OT UCTOYHUKOB BBIPAOOTKH M MPOHM3BOICTBA 0
Touek nmorpednaeHust. OH BKIFOYACT BCE COMYTCTBYIONIUE CUCTEMBI YIIPABICHHUS U BCIIOMOTATEIBHBIC CUCTEMBI
B KOMIUICKCE C WHTETPUPOBAHHBIMH COBPEMEHHBIMH IHU(GPOBBIMH HH()OPMAIMOHHBIMU TEXHOJOTHSIMHU.
B xoHEUHOM cUeTe OXKUAAeTC s, 9TO OJ1aromapsi MOBBITICHHOW HAIEKHOCTH, 0€30ITacCHOCTH B 3P PEKTUBHOCTH
pacnpeaeuTeNbHOM HHYPACTPYKTYPHI "YMHBIX " 3JICKTPOCETEH yIaCTCS CHU3UTH 3aTPAThI HA MPEIOCTABIICHUE
KOMMYHAJIbHBIX YCIIYT TIOTPEOUTEIISIM.

TexHOIOTHH AIEKTPOCBSI3M 32 KOPOTKOE BPEMs CTAIM OCHOBOIIONATAIONIMM HHCTPYMEHTOM, C ITOMOIIBIO
KOTOPOTO MHOTHE KOMMYHAaJbHBIE MPEINPUATHS CTPOST CBOK HMHQPPACTPYKTYPY "YMHBIX" DIEKTPOCETEH.
Hampumep, B mociieiHre TOABI aIMUHUCTPAIIMA U HAIMOHATLHBIC KOMHUCCHH, OCYIICCTBISIONINE HAA30pD 3a
TeHepaIfe, pacipeeleHneM 1 MOTpeOIeHueM 3JIeKTPOIHEPTHH, B3SIUIH Ha ceds 0013aTeNbCTBA MMOBBICHTH
3¢ (heKTUBHOCTH, 3HEpProcOepexeHre, 0€30MacCHOCTh M HAJEKHOCTh SJIEKTPHYECKUX CeTEeH B paMKax YCHIINN
1o cokparienuto 40-mporeHTHON 0T MUPOBOTO 00beMa BHIOPOCOB MAPHUKOBBIX Ta30B, MPUXOIAIICHCS HA
BBIPaObOTKY asekTpodHepruu 1. CucreMsl "yMHBIX" BIIEKTpOCETEN ABISIOTCA KIIOYEBOW TEXHOJIOIHEH,
o0ecrnednBaronieil TOCTHKEHNE ITUX TIeTIeH.

KiroueBsle 3aaun mpoekTa pa3BUTUS "yMHBIX' 3JIEKTpOCETe:
- o0ecreynTh HaJeKHOCTh MTOCTABOK;
— CIOCOOCTBOBAThH EPEXOly K SKOHOMUKE C HU3KUM YPOBHEM BBIOPOCOB YIJIEpO.a;

— o0ecrevnTh CTaOMIBHOCTh U JOCTYITHOCTD IICH.

3amuIieHHas CBs3b — 3TO BaKHEWIIMKA KOMIIOHEHT "YMHBIX" 3JIEKTpOCeTel, KOTOPHIN MOJIO)KEH B OCHOBY
caMbIX KPYIIHBIX M II€PEIOBBIX IMPOCKTOB IO Pa3BEPTHIBAHUIO TaKUX CETEH, HAXOIIIIMXCS CEroiHs B
paspabotke. Bonee Toro, Gmaromapsi mpuMEHEHHIO WHPOPMAIMOHHBIX TEXHOJOTUH "yMHas" SJIEKTPOCETh
o0yiajjaeT BO3MOKHOCTSIMH TPOTHO3MPOBAaHHMS W CaMOBOCCTAHOBJICHHUS, YTO IIO3BOJISIET aBTOMATHYECKH
MIPEeIOTBPAIATE U YCTPaHATh Henonaaku. OCHOBONOMAraroIee 3HaueH1e AJ1s IPOEKTa 10 Pa3BUTHIO ""yMHBIX"
asIeKTpoceTeil umeeT "yMHBIN y4eT B JKWIIBIX 3[aHHSIX W MIPOMBIIIJICHHBIX NPEANPUATHUSIX, TO3BOJISIIOIINN B
pearbHOM BpEMEHHU KOHTPOJIMPOBATh MOTPEOJICHHE W OCYIIECTBIATH CBSA3b C IEHTPAMHU YIPaBICHHS CETHIO,
KOTOpBIE COPa3MepSIIOT BEIPAOOTKY ¢ MOTPeOIeHNEM U 00eCTICUNBAIOT OCTABKHU MO HA/UIEXKAIINM PAaCIIEHKaM.

B xontekcre MCO BHenpeHHe "yMHBIX" 3JIEKTPOCETEN CTAlI0 HEPA3PBIBHO ACCOLMUPOBATHCS € Pa3IMYHBIMU
TEXHOJIOTHSIMA TIPOBOJIHOW W OECTpOBOJHOW CBSI3M, Pa3pabOTaHHBIMHU JUIS IIMPOKOTO KPYra CEeTEeBBIX
npunoxkenuit 2 . Venyrn  "yMHBIX"  OIEKTpOceTEM 3a NpeNeNaMd  KWIBIX TIOMEIIEHMH BKIHOYAIOT
YCOBEpPUICHCTBOBAaHHYIO  MH(pacTpykTypy u3MepeHuid (AMI), aBToMaTH3upoBaHHOE YIpaBJICHUE
m3mepeHrsiMu (AMM), aBTOMaTH3MPOBAaHHOE CHATHE MOKa3aHWH cuyeTdynkoB (AMR) u aBTOMaTu3auio
pacnpeseneHus. B )KHUIIbIX TOMEIEHUSIX MPUMEHEHHE YMHBIX AJIEKTPOCETEH — 3TO INIaBHBIM 00pa3oM CHSTHE
MOKa3aHWH, MOHMTOPHHI M IHMCIETYEPCKasl CBSI3b MEXKAY KOMMYHAIBHBIM HpEANPHUATHEM, "YMHBIMA'
cuyeTunkamMu ¥ "yMHBIMH"' OBITOBBIMH TNpHOOpaMHu, HampuMep O0OTpeBaTeNIsIMU, KOHIWIIMOHEPAMH,
CTHpATBHBIMHU MAIIMHAMH U JPYTUMHU. BakHOE TIepCIIeKTUBHOE MTPUMEHEHHE — 0OMEH TaHHBIMU O 3apAIKe U
CTOMMOCTH JIEKTPOIHEPTHH MEXIY IEKTPOMOOMIISIMU U 3apSATHBIMHU CTAaHIMSAMH JUISI HUX. B KHUIIBIX ToMax
ycnyru "yMHBIX" 3JeKkTpoceTell ofecredar ympasiieHHE "yMHBIMH' OBITOBBIMH IMPHOOpPaMH Ha BBICOKOM
YPOBHE JIeTaIM3alliH, TUCTAHIIMOHHOE YIIPABJICHUE DIIEKTPUICCKUMH YCTPOHUCTBAMH, a TAKIKE OTOOpaKeHHE
JaHHBIX O TMOTPEOJIEHHOHW SHEPrMM M €€ CTOMMOCTH, YTO IIO03BOJUT 3(¢eKTHBHEE HH(POPMHUPOBATDH
notpeduresnel 1 moOyx AaTh UX SKOHOMHUTH 3JEKTPOIHEPTHIO.

1 The European Commission Smart Grid Vision and Strategy for Europe’s Electricity Networks of the Future
(Otyer "EC Smart Grid Vision Report", 7-51 EBporneiickas KOMHCCHS, 2006 rop,
cm. http://www.smartgrids.eu/documents/vision.pdf).

2 CemeiictBo crangaptoB |EEE 802 conepuT cTaHaapThl, pa3paboTaHHbIe CIIEMANBHO IS "yMHBIX" 3JIeKTpoceTei 1
JlalbHEH Hapy»KHOU CBSI3U.
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2 CBs3b 110 "yMHBIM"' 3J1eKTPOCETSIM M HX 0COOEHHOCTH

[Ipoext paszButus "yMHBIX" BIIEKTPOCETEW MpeayCMaTpUBAET MOBCEMECTHYIO CBSI3HOCTH BCEX JJIEMEHTOB
pacnpeeuTeIbHbIX CeTeil KOMMYHAIBHBIX TMPEIIPUSITHHA — OT CETH WUCTOYHUKOB IMOCTABOK M CETEBBIX
LUEHTPOB YIIPaBJICHUS A0 OTACIHHBIX MOMEIIEHHH U 3JIEKTPOIPUOOPOB. "YMHBIE" 3JIEKTPOCETH NOTPEOYIOT
OTPOMHBIX JIByHAIIPABJICHHBIX TOTOKOB JTAHHBIX M CJIIOKHOW CTPYKTYpBI CBs3eH, CPABHUMON C MHTEPHETOM.
IMogpoOHee o mpeanonaraeMpIX OTOKAX JTAHHBIX Yepe3 CEeTH Mepeadu dJICKTPOIHEPTUH CM. B TEXHHICCKOM
nokymente MCD "lIpunoxxenus npuemonepenaTaukon o Pexomengamusivm MCO-T G.9960, MCO-T G.9961
Ui TIpWIoKeHud "yMHBIX" anekTpocerei: [lepemoBas m3MepuTenbHas WHPPACTPYKTypa, YIpaBJICHUE
SHEPromnoTpebIeHHEM B IOMaX 1 SIeKTpoMoOmIsax 3, UToOkI 00paTHTh Oosiee npucTanbHoe BHuManue MCD-T
Ha TIPOEKT pa3BUTHA "yMHBIX" dJeKTpoceTeil, paboTa, cBsi3aHHAs C OOecIeYeHneM COSTUHEHNN IO JTHHHUIM
JJIEKTporiepeiayd W TmpoekTupoBanueM MoaeMoB PLT chmenumanbHO g mpuMeHeHUS B "yMHBIX"
AJIIEKTPOCETAX, OblIa OTAceHa OT Ooiee oOmIield pabOTHI MO JOMAITHHAM CETSIM B pamMKkax PekoMeHmaru
G.9960 u Temeph mpozpobKacTcs B pamkax cemeiictBa Pexomenmanmit MCO-T G.990x (panee (G.9955),
T0 ectb G.9901, G.9902, G.9903, G.9904.

"VMHBIE" ANIEKTPOCETH MPEAOCTaBAT MHPOPMALMOHHYIO COCTABISIONIYI0 U MH(PACTPYKTYpy yNpaBlicHHS,
obecnieyrB CO31aHNe MHTETPUPOBAHHON CETH CBSI3M M 30HAMpOBaHUA. CeThb pacrpeereH s ¢ MOIePKKOH

TEXHOJIOTHH "yMHBIX" 3JIEKTPOCETEH MPpeIoCcTaBIsAeT KaKk KOMMYHAJIbHOMY MPENPHSITHIO, TAK ¥ TOTPEOUTEIIO

OONpIIMI KOHTPOJb HaJ PacXOJOBaHHWEM OJIIEKTPOIHEPTHH, BOIBI M ra3za. Kpome TOro, oHa mO3BOJUT
s¢dexTrBHEE, YeM KOrAa-Indo0 Npexae, SKCIUTyaTupoBaTh KOMMYHAJIbHbIE PACIIPEACIUTENbHBIE CETH.

OCOOEHHOCTH W XapaKTEepUCTUKH "YyMHBIX" aleKTpoceTeil m "yMHOTO" ydeTa ompeeNieHbl B JOKYMEHTax
CIIEAYIOIUX CTpaH, Hay4YHO-HCCIEN0BAaTeNbCKUX MHCTUTYTOB, KOMHCCHH, OTpacieBbIX accolfaluid u
OpraHu3alyii 10 CTaHAAPTU3ALMH:

— nocieaHue 3akoHoaaTenbHble akThl CoennHeHHbIX [ITaToB?;
— rpyrma no GpyHKIHOHAIBHOM coBMeCTUMOCTH "yMHBIX" 3JiekTpocereii (SGIP)>;
— Hay4uHo-uccnenoBaTenbCkuii HHCTUTYT dektposnepreTuku (EPRI)S;

— nporpamma "CoBpeMennbie cetr", punancupyemas Munucrepctsom sHepretuku CIIA (DOE);

— IporpaMma CTpaTeruuecKux McciaenoBanuii EBpomnelickoii koMuccuus;

— nocneanue koucynpranuu Coenunennoro Koponesctsa o Bonpocam BHeapenns "ymuoro” yuerad;
- oTpacseBas accomanys B 06aactu anekrpocsssu, Komurer TR51 (Smart Utility Networks?0).

3 CeTeBble TeXHOJOTHHU JEKTPOCBA3M B "'YMHBIX' JIeKTpoceTAX

B "yMHBIX" 3J€KTPOCETSIX MOTYT UCIIOIb30BATHCA PA3IMYHBIE TUIBI CETEH 3JIEKTPOCBA3U. Takoro poja cetu
AIIEKTPOCBSI3U JIOJDKHBI, OJJHAKO, 00ECIeUYnBaTh JOCTATOUHYIO MPOMYCKHYIO CIIOCOOHOCTH Uil OCHOBHBIX U

3 http://www.itu.int/publ/T-TUT-HOME-2010/en.

4 The Energy Independence and Security Act of 2007 (Public Law 110-140) (TITLE XIII—SMART GRID).
http://www.gpo.gov/fdsys/pkg/PLAW-110publ140/pdf/PLAW-110publ140.pdf.

5 NISTIR 7761v2 Priority Action Plan 2 Guidelines for assessing wireless standards for Smart Grid applications.

6 http://my.epri.com/portal/server.pt.

®dunancupyemas DOE nporpamma "CoBpeMeHHBIE 3JIEKTPOCETH" ONIPEETSIET, YTO TAKOE COBPEMEHHbIE WK ""yMHBIE"
3NIEKTPOCETH, U JOCTYNHA Mo aapecy: http://www.netl.doe.gov/smartgrid/referenceshelf/whitepapers/Integrated%20
Communications_Final_v2_0.pdf.

8 EUR 22580, "TIporpaMma cTpaTernueckux MccleIoBaHui i Gyaymmx eBpomneiickux sekrpocereit” (EC Strategic
Research Agenda) at 62, European Commission, 2007. ftp://ftp.cordis.europa.eu/pub/fp7/energy/docs/smartgrids

agenda_en.pdf.

MHUHHCTEPCTBO 3HEPreTHKH W m3MeHenwust kimMara CoemuHenHoro KoponeBcTBa OpraHM3oBaio KOHCYJIBTAIUH TIO
BOMNpocaM BHeApeHus "yMHOro" yuera, kotopsie npoxoqmwii B 2010-2011 rr. (em.: 10D/732 20/7/2010 — 30/03/2011);
pe3yJpTaThl  KOHCYNbTALMA JOCTymHBI 1o  anmpecy:  https://www.gov.uk/government/uploads/system/uploads/
attachment_data/file/42742/1475-smart-metering-imp-response-overview.pdf.

10 http://www.tiaonline.org/all-standards/committees/tr-51.



http://www.itu.int/publ/T-TUT-HOME-2010/en
http://www.gpo.gov/fdsys/pkg/PLAW-110publ140/pdf/PLAW-110publ140.pdf
http://my.epri.com/portal/server.pt
http://www.netl.doe.gov/smartgrid/referenceshelf/whitepapers/Integrated%20%20Communications_Final_v2_0.pdf
http://www.netl.doe.gov/smartgrid/referenceshelf/whitepapers/Integrated%20%20Communications_Final_v2_0.pdf
ftp://ftp.cordis.europa.eu/pub/fp7/energy/docs/smartgrids_ agenda_en.pdf
ftp://ftp.cordis.europa.eu/pub/fp7/energy/docs/smartgrids_ agenda_en.pdf
http://www.decc.gov.uk/en/content/cms/consultations/smart_mtr_imp/smart_mtr_imp.aspx
http://www.decc.gov.uk/en/content/cms/consultations/smart_mtr_imp/smart_mtr_imp.aspx
https://www.gov.uk/government/uploads/system/uploads/%20attachment_data/file/42742/1475-smart-metering-imp-response-overview.pdf
https://www.gov.uk/government/uploads/system/uploads/%20attachment_data/file/42742/1475-smart-metering-imp-response-overview.pdf
http://www.tiaonline.org/all-standards/committees/tr-51

Otyer MCD-R SM.2351-1 5

pacIIMpEeHHbIX NPUIOKEHUH "yMHBIX" 3JIEKTpoceTel, KOTOpBIE CYIIECTBYIOT YK€ CETOJHA M CTaHyT
BO3MOKHBIMH B OyrKaiiiem Oy rytiem.

DNEeKTPOCETh — ATO CHCTEMA IOCTABKHM TOBApa C MOYTH HYJIEBOH IIPOIOKUTEIEHOCTHIO IHKJIA IIPOU3BOICTBO-
moTpebsieHre ToBapa (PIEKTPOIHEPTHH): MPOU3BOACTBO, AOCTaBKa W MOTpeOSeHHE MPOMCXOAIT — "Bce' —
MpaKTHYECKH OnHOBpeMeHHo. [Ipobiema corilacoBaHus NMPOW3BOJICTBA M CIIPOCa CTaHET 0OJee OCTPOH ¢
BHEJIPECHUEM HOBBIX TEXHOJOTMM, HANpaBICHHBIX HAa JOCTWKEHUE YCTOMYMBOM 3HEPreTHYECKOU
HE3aBHCUMOCTU M MOJICPHHU3AIMU YCTapEBAOIIEH SHEPTOCUCTEMBI, TAKMX KaK BO30OHOBISIEMbIC HCTOYHUKU
sHepruu, pacnpenenenubie suepropecypcbl (DER), a1ekTpoMOOHIIH, peryaupoBaHHE CIpoca U Mephl Ha
OCHOBE CITpOCa, aKKyMyJIHPOBaHUE SHEPTUH, ydacTHe notpeduTeneit u T. 1. CormacoBaHre MPOU3BOJCTBA U
"CHCTEMBI TIOCTaBOK TOYHO B CpOK" TpeOyeT WHTETpalHyd IOTOTHHUTENBHBIX TEXHOJOTHI 3alluThl U
yIpaBJICHUS JJIs1 00€CIICUCHUS CTA0MIIBHOCTH 3JIEKTPOCETH — HETPUBHATIBLHAS MOJICPHU3AIINS CYIIICCTBYIOIICH
CEeTH U Cephe3Has MPOEKTHAs 3a/[a4a, YIUTHIBAS YTO IIPOU3BOJICTBO M HATPy3Ka MPHOOPETal0T CTOXaCTHIECKUI
xapakrep.

Jis moINep KKK YKa3aHHBIX BBIINIE TEXHOJOTHH M MPWIOKEHUH HEOOXOIUMO O00CCIEUHTh HATUYKe
COBPEMEHHBIX, THOKMX M MaclITabupyeMbIX ceTedl CBsI3M, B KOTOPHIX OyIyT YBsI3aHBl (QYHKIMH
"mMouuropunra" w  "koHTpomsa". HMH(popMannOHHO-KOMMYHHKAIIMOHHBIE  TEXHOIOTHH  TO3BOJST
KOMMYHAJIBHBIM TPCANIPUATUAM OICPATUBHO AWCTAHLIUMOHHO OIPEACTIATH MECTOHAXOXKICHHUEC aBapHﬁHLIX
YYaCTKOB U H30JUPOBATH HX, a@ TAKIKEC BOCCTAHABJIMBATL IOAAYy S3JICKTPOSHEPTHHU, MOBBIIIAA TEM CaMbIM
CTa0MIBHOCTh  3JEKTpoceTd. MHGOpManMOHHO-KOMMYHHUKALMOHHBIE TEXHOJIOTMH TaKXe YHPOCTAT
WHTETPALlI0 BO30OHOBISEMBIX HCTOYHHUKOB 3HEPIrUM C M3MEHSIOIIMMUCS BO BPEMEHHM IapaMeTpaMu B
AIIEKTPOCeTh, obecreyar Oosnee 3pPeKTUBHBIA U TUHAMUYECKUH KOHTPOJIb HArpy3KH, a TAaKXKe IPEIOCTaBAT
NOTPEOUTENSIM UHCTPYMEHTB! ONTHMHU3ALMH CBOETO 3HEPrONOTPEOICHHUS.

Brimonnenue 3Tux 3a1a4 AOJHKHO OBITH HOAKPEIUICHO CTAaHAAPTAMH, KOTOPBIE TAPAHTUPYIOT, YTO PA3IUUHBIC
TEXHOJIOTHH U 000PYAOBaHKE, TOAIEPKUBAIOIINE CBSI3b M0 ""YMHBIM" 3JIEKTPOCETSIM, COOTBETCTBYIOT 1€ U
HE KOH(IUKTYIOT IPYT C APYrOM WIIM C APYTHMHU CUCTEMaM 3JIEKTPOCBSI3U U UTO AJIEMEHTHI, HCIONB3YIOHINE
paznoyacToThl, He OyAyT CO3/1aBaTh MOMEX CIIy>K0aM paJlOCBS3H.

3.1 Posis MC3J m opranuszanuii no pa3padorke CTaHIAPTOB

Otpacib 3IEKTPOCBA3H HIPAcT BEChbMa BaKHYIO pOjib B IPUMEHEHUH "yMHBIX" anekTpocereil. Tak, Harpumep,
LIMPOKOIIOIOCHBIA JOCTYIl MOXKET OBITh HMCIOJNB30BaH IJISl YIPABJIEHHS SHEPrornoTpeOJeHHEM Ha CTOpPOHE
MOTpeOUTENS, U TIOCTABIIUKU YCIYT 3JEKTPOIHEPTUH M3 00JaKa MOTYT TakKe OOECIedHTh OXBaT JIoOMa C
MOMOIIBIO CYIIECTBYIOLIMX TEXHOJOTHH MIMPOKOMONOCHOrO joctyna. Kpome Toro, orpacib OBITOBOM
3NIEKTPOHUKH OyZAET CO37aBaTh MPOAYKTbI Ha OCHOBE HOBBIX CTaHAAPTOB 3(PQEKTUBHOCTH HCIIOIb30BAHUS
SHEPIHH, ¥ 3TU MPOIYKTHI OYAYT TaKkKe MO IepKUBaTh MPHIoKeHHs "yMHBIX" 3ekTpoceTell. KonBepreHmms
OTpacield DJEeKTPOCBSA3M, OHEPreTUKH W TIOTPEOUTENbCKOM JIIEKTPOHMKM B TPHWIOKEHHSX "yMHBIX"
3NIEKTPOCETEH 00YCIOBUT MOSIBJICHUE HOBOI 3KOCHCTEMBI ITPOLYKTOB. DTa KOHBEPI€HIMS JOJKHA IPOUCXOIUTh
TOJT 3TMJI0N MEXKTYHAPOAHBIX OpraHU3allnii 1o pa3padoTKe CTaHAAPTOB.

[oxnepka STUX MPUIIOKEHUH U OTPACIEBON KOHBEPreHIIMH MOTpedyeT pa3paboTKi HOBBIX PexomeHmarmii
U 710paboOTKH CyIIeCTBYIOIIMX PexkomMeHaauuii, OXBaTBIBAIOIIMX BCE AacleKThl Y3KOINOJOCHOW |
HIMPOKOIIOJIOCHOM CBSI3H, a TAKXKE YIPABICHUS UMHU IO BCEH 3JIEKTPOCETH — OT FEHepaTopa 0 Harpy3Kku. OTH
WCCIIE/IOBAHMUS BKIIIOYAIOT BOIPOCHI TIepeiaur JJAaHHBIX, HAaYWHAas OT MPOTOKOJIOB (PM3MUYECKOTO YPOBHS H JIO
MPOTOKOJIOB YPOBHSI TPAHCIIOPTHPOBAHUs MM OoJiee BHICOKMX YPOBHEH B HEOJHOPOAHBIX CETAX, a TaKKe
orpenesieHue TpeOOBaHNUN U apXUTEKTYPHI CBSI3H IS "yMHBIX" 3JIEKTPOCETEH.

C y4eToM MEeXIUCIUIUIMHAPHOTO XapakTepa MPUIIoKeHHH "yMHBIX" 3IIeKTpoceTel TOoTpeOyeTcsi BEICOKUI
ypoBeHb coTpyaHuuectBa Mexay Cekropamu MCD, Britodas Apyrue HcCClIeJOBaTEIbCKUE KOMHCCHUM,
Bormpocsl, onepatuBHbie rpynmsl (O), Tpynnbl 1O COBMECTHON KOOpAMHALIMOHHOU festenbHocTH (JCA),
rnobanbHble cTparerndyeckne wHumaTuBbl (GSI), a Takke ¢ OPYyrUMH MEXKIYHApOIHBIMH OpraHaMH,
HCCIIEI0BATENbCKUMHU HHCTUTYTAMH, OTPACIEBBIMU KOHCOPUHYMaMH B GpopymMaMu, paboTaloUIMMU B paMKax
MpOoeKTa Mo "yMHBIM" 3JIEKTPOCETSAM.
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I'moGanpHas xoopAMHAIMS MO cTaHAapTaM "yMHBIX" 3JekTpoceTeil ocymectsisiercss B MOK, koropas
paszpaboTana CTpaTeTHYecKyl0 KOHIENIMIO W TOPOXKHYIO KapTy [esATeNlbHOCTH B oOxacth "yMHBIX"
areKTpoceTeiill, BKioyas pasphiBbl B CTAHAAPTH3AIMH U PEKOMEH/IAINH 110 CTAHIAPTH3AIIIH.

MCDO-T cotpyanuudaet ¢ MOK, 3aHUMAasCh OTHOCSIIMMHUCS K CBSI3U aclieKTaMu "yMHBIX" 3JIeKTpoceTel. Yike
HanaxxeHo mpounoe coTpynuudectBo ¢ PI'20 TK 57 MOK u oHo OyneT pacmmpeHo, OXBaThIBas IpyTHe
Texamdeckre komuTeTsl MOK 1 BHENIHME opraHmu3aiyy, B COOTBETCTBYIOIINX CIIy4asx. B oTcyTcTBHe YeTKoit
KOOPJAWHAIIMN CYIIECTBYET OMACHOCTh MyOJMpOBaHMS PabOTHI, a TAaKXKE CO3IaHH B3aWMOUCKIIOYAIOMINX U
(YHKIMOHAJIBHO HECOBMECTUMBIX CTaHAAPTOB

3.2 Koopaunanusa B pamkax MCD

B MCO-T uccnenoBanus 1 pa3padboTka PekomeHaanuii, kacaromumxcsi TpaHCIIOPTUPOBAHUS B CETAX JIOCTYIIA,
MIPOBOJATCS B HECKOIBKUX MCCIIEN0BATENBCKUX KoMuccusax (Hampumep, B UK 5, 9, 13, 15, 16 u 17). OcHoBoit
WHUIMATHB TI0 KoopawHamuu B MCO-T cimyuT BceoObeMITIOmui cBoj, WH(GOpMAIU, COOpaHHBIN paHee
OmnepatusHoii rpymmoir MCO-T mo "yMHBIM" 351€KTpOCeTsIM, KOTOpas Opiia obpa3osana B pespaie 2010 roma
Ha coOpammn KoucymeratuBHO#U Tpymmer MC3O-T mo crarmaptusanuu anektpocBs3u (KI'CD) ¢ membio
obecnednTs I HCcienoBarenbckux kommecuit MCDO-T  oOmmit GopyM is  NEATENbHOCTH II0
CTaH[APTHU3AINU B 00JIaCTH "yMHBIX" DIIEKTPOCETEN U HAaJaAUTh COTPYAHUYIECTBO BO BCEMHUPHOM MacIiiTabe ¢
coobmecTBaMu "YyMHBIX" JIIEKTpOceTei (HampuMmep, HCCIeJOBaTeIbCKUMH HHCTHTYTaMH, (opymamu,
akajgeMuueckuMu opranuzanusamu, OPC u oTpacieBsIMU TPYIIIIaMH), 3aHUMAIOIIUMUCS BOTIpOocaMu "yMHBIX"
3JIEKTpPOCceTEN. bbUIM ITOCTABJICHBI CIEIYIOLIUE 3a0a9Hn:

— OIIpeIeJINTh [TOTEHIMATIBHOE BIUSHUE PACCMATPUBAEMBIX BOIPOCOB HA pa3pabOTKy CTaHAAPTOB;
— OTIpeAeTTUTh TeMBI Oyaynx uccieaoBanuii B MCO-T u cBsi3aHHBIE C TUM IEHCTBHS,

— o3HakoMuTh MCD-T 1 coolmiecTBa Mo pa3paboTKe CTaHAAPTOB C MEPCIECKTUBHBIMU aTpUOyTaMU
"yMHBIX" 3JIEKTpOCETEH;

— COJICMCTBOBATh COTPyAHHUECTBY Mex1Ty MCO-T u coobIiiecTBamMu, 3aHUMAIOIIHMICS BOIIPOCAMHU
"yMHBIX" 3JIEKTpOCETEN.

B pamkax craenyromeir wununmatuBel KI'CD Ha cBoem coOpanuu B sHBape 2012 roma cospana
CIICIUAIN3UPOBAHHYI0 TPyIIy, KOTOpas Oblia Ha3BaHa [pymmoil Mo COBMECTHOW KOOPIAMHAITMOHHOMN
JeSITENIbHOCTH B 00sacTy "yMHBIX" aiekTpocereii u opranu3anuu qoMamaux cereit (JCA SG&HN), B memsx
KoopauHanuu JestenbHoctd B MCD-T. I'pymma 3amenuna jaeiictBoBaBmiylo panee JCA B obnactu
opranu3zaimu goMaiHux cereit (JCA-HN). Cohepa orBercrBennoctu I'pymnmbt JCA SG&HN 6buia onpeieneHa
KaK KOOpJAWHAIMA — BHYTpU M 3a mpenenamu MCO-T — AesITenbHOCTH 0 CTaHAAapTH3aIlMd BCEX CETEBBIX
acrmekToB "yMHBIX" 3JIEKTPOCETEN U OTHOCSIIIUXCS K HUM BOTIPOCOB CBSI3H, a TAKKE OPTaHU3AIIUN JOMAITHUX
cerel. Pabora JCA SG&HN 6bina yenemHo 3aBepiieHa B utoHe 2013 roza, U ¢ TeX MOp 3a KOOPMHAIHIIO
NeSITeIbHOCTH TI0 BompocaM "yMHBIX" afiekTpoceTei u nomamnux ceteil otBeuaetr MK15 MCO-T, koTtopas
Oy/IeT CIYKHUTh IIEHTPAITBHBIM ITYHKTOM KOOpAMHAIMU B pamkax MCO-T.

Hapsny ¢ atum K15 MCO-T ygacTByeT B HacTosiIIee BpeMs B CICAYIONINX HHUIIMATHBAX IO CBS3aHHBIM C
"yMHBIMU" JIEKTPOCETAMHU TEMaM:

— ['pyIina 1o COBMECTHOW KOOPAMHALMOHHOU JAeATeENpHOCTH B 00siactu unrepHera Beweit (JCA-10T);

— I'pynma 1mo coBMeCcTHOH KOOpAMHAIMOHHON aegrensHocTH B obmactu MKT n M3MeHeHus KiauMara
(JCA-ICT&CC);

— OneparusHas rpynma mo M2M (OI'-M2M);

- COTpyIHHYECTBO IO CTaHIapTaM CBSI3H JUISI MHTEIUIEKTYAILHBIX TpaHcropTHeIX cucteM (UTC).

Poms MCH-R 3axitouaercsi B HAOMIOJACHNH 32 JISATEITLHOCTBIO U BMEIIATENbCTBE, B CIIy4ae HEOOXOJUMOCTH,
¢ TeM 4to0bl 00ecrnevynTh, YTO WHHUIMATHBBEI B OOJACTH WCIIONB30BAHMU 4YacToT W PY-momHOCTH st
MOAJCPKKU CBS3M MO "YMHBIM" 3JIEKTPOCETSIM HE HAPYIIAIOT M HE YXYAAT (PYHKIMOHUPOBAHUE CITYKO
PaAMOCBSA3H, YUUTHIBas OJIM3KOE COOTBETCTBHE DJIEKTPOIHEPTETUIECKON CETH PacIpeeNICHHUI0 HACETICHHUS 1
COOTBETCTBYIOIIYIO TOTPEOHOCTH B OECTIPENSTCTBEHHOM JIOCTYIIE K CIIYX0aM paJuOCBS3H.

11 Cwm. http://www.iec.ch/smartgrid.
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[NapannensHas nearensHOcTh CekTopa MCO-R 1o BommpocaM TEXHOJIOTUH CBSA3H O "yMHBIM'" 3JIEKTPOCETIM
OCYIIIECTBIIsIETCST B pamMkax HoBoro Bompoca MCD-R 236/1 1-it MccnenoBarensckoit komuccun MCD-R
"Bo3aciicTBHE HAa CHUCTEMBI PAIMOCBS3M TEXHOJOTHH OECIpPOBOMHON W IPOBOTHOW Iepenadd TaHHBIX,
HCTIOJIb3YEMBbIX AJIS IONACPIKKU CHCTEM YIPaBICHUS IIEKTPOCETIMU' .

4 Henn paspepToiBanns "yMHBIX" Jj1eKTpoOceTeld M MX MPEeHMYIIeCTBa

4.1 CHuzkeHue 0011Iero YHEPronoTpedeHusl 3a cUeT ONTUMHU3ANMH CHCTEMbI

CymecTByomuye MeCTHBIE AIIEKTPUUECKUE paclpeeInTeIbHbIe CUCTEMBI TIPpeHa3HAUYEHBI TSI TOCTaBKU U
Mepeayd dSHEpruvl B OJHOM HANpaBiICHWH, HO HE OCHAIICHH HHTEJUIEKTOM, KOTOPBIA MO3BOJSII OBI
ONTUMHU3MPOBATh AOCTaBKy. Kak creacTBue, 3HepreTHUecKre KOMMYHAIBbHBIE TPEANPHUITHS TOJDKHBI
o0JamaTh MOCTATOYHBIMH TE€HEPUPYIOIIMMH MOITHOCTSIMH, YTOOBI CIIPABIATHCS C THKOBBIM CIIPOCOM Ha
JHEPrHio, €clii JaKe TaKoe IOTpeOJIeHWe MPHUXOIUTCS BCEr0 Ha HECKOJNBKO JHEW B TOay, a CpeaHee
nmoTpebieHne ropa3ao Hike. Ha mpakTuke 3To 03Ha4aeT, 4To B T THU, KOT/Aa MPOTHO3UPYETCS MOTpeOIeHre
BEIIIIE CPETHEr0, KOMMYHAIIbHBIE TIPEATIPUATHS MIEPE3AyCKAIOT PEAKO HCIIONb3yeMble, MeHee d(pPeKTHBHBIE
u OoJee 3aTpaTHBIE TEHEPATOPEI.

I[To muenuto Espomneiickoro corosa, Konrpecca CIIAI2, MexayHapoaHOro SHEPreTHYECKOro areHTcTBals,
a TaKke MHOXKECTBA HccieioBaTeNell 1 KOMMYHAJIBHBIX MPEeNNPUITUN, TEXHONOTUN "yMHBIX" 3eKTpoceTeit
OyzeT mpuHAJIeKaTh OCHOBOIIOJIATAIOIIAsl POJb B MOBBIIIEHNH HAJIE)KHOCTH DJICKTPOCETEH U YMEHBIICHUH
HEeOJarompHusTHOTO BO3ACHUCTBHSA Ha OKPYKAIOUIYIO Cpely, CBS3aHHOTO C MOTPEOJIEHHMEM SJIeKTPHYECKOM
saepruu. [o onenkam EPRI, anekTpopacipenenuTenbHbie CeTH ¢ OISPKKON TEXHOIOTHH "yMHBIX' 3JIeKTpoceTen
HO3BOJIST CHU3UTH TIOTPeOIIeHHE dIIEKTposHepruu Ha 5—10%, a BLIOPOCH! IByOKKCH yriiepoja Ha 13-25%14,

4.2 HHTerpauus Bo300HOBJ/IsIeMbIX H pacipele]eHHbIX FJHEPreTHYeCKHX PecypcoB

B03MOXHOCTH TOJKIIOUEHUSI U CBSI3H, MpeNOCTaBisieMble "YyMHBIMU" 3JEKTPOCETAMH, MO3BOJSIOT PEIIUTh
npobieMy OOpalleHHsl C CaMOCTOSATENBHO BbIpAaOaTHIBAEMON 3IIEKTPO3HEprued. B ycloBHAX HOCTOSHHO
pacTyILIX 3aTpaT SHEPTUH U TPEOOBAHUHN K OTPAaHUYECHHUIO BO3JCHCTBHS Ha OKPYKAIOLIYIO cpey Bce OoJbIie
YAaCTHBIX JIML U KOMIIAHUH OEpyTCsl CaMOCTOSITENIbHO BBIPA0ATHIBATE JIEKTPOIHEPTUIO U3 BO30OHOBIISIEMBIX
HCTOYHUKOB, HAIPUMEP M3 DHEPTHH BeTpa Win conHna. Kak cieicTue, 3a4acTyro ObIBaeT TPYAHO, IOPOTO,
a TO ¥ BOBCE HEBO3MOXKHO MOJKIIOUUTH paclpelielieHHbIe HCTOYHUKH BO300OHOBIISIEMOW SHEPruU K 0oOIIe
anekTpoceTu. Jlaxe B Cilydasx, KOIjla BO30OHOBIsS€Mas SHEPrus IOAaBajack OOPaTHO B 3JIEKTPOCETH,
pa3BepHYTHIE B pa3HBIX YTOJIKaxX MUpPA paclpeAeTuTeNbHbIe CETH HUKOMM 00pa3oM He MOTJIM MPEIBUAETH 3TOT
00paTHBIN MPUTOK IEKTPOIHEPTHU WIIM PearnpoBaTh Ha Hero. HTErpupoBaTh pa3po3HEHHBIE UCTOUYHUKH
BO300HOBJISIEMOI SHEPTHH B OOIIYIO AIIEKTPOCETh MMOMOTYT METO/IbI, CB3aHHBIE C CETEBBIMU M3MEPEHUSIMU.
JeueHTpanuzanys BbIpaOOTKM M paclpelesieHHs SHEpruu — 3TO OJHA M3 HOBBIX BO3MOKHOCTEM,
MpeAJiaraeMbIX "YMHBIMHU" AJIEKTPOCETSIMHU.

OTH ceTH IpeliaraloT pelleHHe, CBS3aHHOE C Iepenadyed oOpaTHO B LEHTP YHPABJICHUS JAHHBIX O TOM,
CKOJIBKO DHEPTHH TpeOyeTcsi U CKOJIBKO Ha BXOJl MOCTYMAeT CaMOCTOSITEIHLHO BHIpAa0aThIBAEMON SHEPTHUU.
[Tocrne 3TOTO MPHU YAOBIETBOPEHUH CIIPOCA MOKHO CKOMIIEHCHPOBATh OCHOBHYIO T€HEPUPYIOILIYI0 MOIIIHOCTh
C Y4€TOM MIPUTOKA U3 JIOMOJHUTEIBHBIX HCTOYHUKOB. [I0CKOIBKY "yMHAas" 3JIEKTPOCETH MO3BOJISET ASaTh 3TO
B peaJbHOM BpEMEHH, KOMMYHAJIbHbIE MPEINPUATHS MOTYT U30eXaTh MpoOieM, CBSI3aHHBIX C
HETPE/ICKa3yeMOCThI0 BO30OHOBIISIEMBIX HCTOYHHKOB 3HEPTHH. B mocieqHem ordere ains DHepreTHuecKon
Komuccuu mrata KanudopHus o BaxXHOCTH aBTOMaTH3alKU pacTIpeieIeH s, TOArOTOBICHHOM KOMIIaHUSAMHU
Energy and Environmental Economics, Inc. (E3) u EPRI Solutions, Inc., roBoputcst 0 ToM, 4TO IEHHOCTh
TaKoro PacHpeleICHHOT0 HAaKOMUTENS 3JIEKTPUYECKON 3HEPTUH, KOTOPBIM MOXKHO YIPABIATH B PEAIBHOM
BpEMEHH (HampuMep, aKKyMYJIsITOpa WM aBTOMOOMIIEH ¢ THOPHIHON SHEPreTHUECKONH YCTaHOBKOH), IOUTH
Ha 90% npeBbIcHiIa Obl LIEHHOCTH AHAJIOTMYHOTO aKTUBA, HE TOAKIIIOUEHHOTO K "yMHOU" anekTpoceTul®.

12 Hanpumep, B pamkax denepanbHoro 3akononatensetsa CIIIA 3akon 2007 rosia 06 SHepreTHIECKOH HE3aBUCHMOCTH
u 6e3onacHoctH (Public Law 110-140) ycranaBmuBaet rocyapcTBeHHy 0 noauTHKy CILIA B OTHOICHUM BHEIPECHUS
cucreM "yMHBIX" 3JI€KTpOCETeH A MOAEPHU3AIMN SHEPTOCUCTEMBI U TPEOyeT OT NMPABUTENBCTB U PETYISATOPHBIX
opraHoB Ha (hejiepaTbHOM YPOBHE M YPOBHE IIITATOB COJCHCTBOBATH BHEAPEHHUIO "yMHBIX' DJIEKTpOCETEH.

13 International Energy Agency, Energy Technology Prospectives, 2008 at 179.

14 Cm. Electricity Sector Framework for the Future: Achieving the 215 Century Transformation at 42 (Oruer EPRI),
JOCTYIeH mo aapecy: http://www.globalregulatorynetwork.org/PDFs/ESFF_volumel.pdf.

15 california Energy Commission on the Value of Distribution Automation, "California Energy Commission Public
Interest Energy Research Final Project Report”, p. 95 (Apr. 2007) (CEC Report).
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http://www.energy.ca.gov/2007publications/CEC-500-2007-028/CEC-500-2007-028.PDF
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4.3 Hoanep:xuBaommii "yMHbIdH" yueT

OpHMM U3 NPUIOKEHUH CHCTEM YIPaBIEHUS 3JEKTpoceTsAMU sBigercs "yMHbI" yuer. OyHkiun "ymHoro"
ydeTa BKIIOYAIOT CIEeIYyOLIHE:

— yCOBEpIICHCTBOBaHHAA HHpacTpyKTypa yueta (AMI);
— aBTOMATHU3UPOBAHHOE yrpaBieHne yuetoM (AMM); u

- aBTOMATH3MPOBAaHHOE CHATHE TIOKa3aHui cueTunkoB (AMR).

Hwke npuBeicH MPUMEPHBII CITIUCOK MOJIOC YACTOT, UCIIOJIB3YEMBIX OSCIIPOBOIHBIMU CUCTEMAMU YIIPABICHHUS
AIEKTPOCETSAMHU B HEKOTOPHIX pafOHAX MHpA.

TABJIULIA 1

IIpuMepsI MoOJI0C YACTOT, HCMOJIB3yeMBbIX 0eCIPOBOAHBIMH CHCTEMAMH
yIpaBJeHUs 3JIEKTPOCETAMH

Yacrora Teppuropusi/peruox KommenTapuu kacarejibHO
(MT') ¢akTHYecKOro MCNOJIb30BAHNUS

40-230 (gacTH9HO), CeBepHast Amepuka, Bbenoe npocTpaHCcTBO TENEBU3MOHHOTO BEILIAHUS;

470-694/698 Coenunennoe KoponescrBo, | BhIpaboTka npasui 3aBepiieHa B CIIIA u B
EBpomna, Adgpuxka u SAnonuns CoenunennoM Koponesctse, 3Ta paboTa npoaoinKaeTces

B EBporne

169,4-169,8125 EBpona BecnipoBognas mmaa MBus

220-222 Hexotopsie Tepputopun B Paiione 1 MCD u Hpane 3TOT y4acTOK CIIeKTpa
Paiiona 2 MCD SIBJISIETCS. 4aCThIO MOJIOCHI, UCTIONB3yEeMOM

JUISl HA3EMHOT'O PaJMOBEIIaHHs B COOTBETCTBUU
¢ Cornamenuem GEOQ6, u He ucnons3yercs

st AMR/AMI
223-235 Kurait Jlnen3upyemast momoca
410430 Yacru EBpomst
450470 CesepHast AMepHKa,
yactu EBponbl
470-510 Kurait [Monoca mst yerpoiicTe Manoit nansHOCTH (SRD)
470-698 CeBepnast Amepuka u EBponia | B Paiione 1 MCD u Mpane 3TOT yuacTok crekrpa

SBJIACTCS YaCThIO MOJIOCHI, HCTIOIb3yeMOit
JUISl HA3EMHOTO PaJMOBEIIaHHs B COOTBETCTBUU
¢ Cornamenuem GEOQ6, 1 He ucnons3yercs

st AMR/AMI
779787 Kurait
868-870 EBporma Pexomennanus 70-03 EBporneiickoro koMmutera
o paauocsszu (ERC)
873-876 Yactu EBporsr Pexomenmarms 70-03 ERC
896-901 CesepHas AMepuka Jlnuensupyemas nonoca, Yacts 90 B CIHA
901902 CeBepHast AMepuka JIuuensupyemas nosnoca, Yacts 24 8 CILIA
902928 CeBepnast Amepuka, IOxnast | Henuuensupyemas nonoca [THM. B ABctpanuu u psizfe
Amepuka, ABcTpanust ctpaH IOxHON AMepHKH BbIEIECHA TOIBKO BEPXHSS
MIOJIOBHHA TI0JIOCHI
915-921 Yactu EBporsl Pexomenpanus 70-03 ERC

917-923,5 Kopes
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TABJINIIA 1 (oxonuanue)

Yacrora Teppurtopusi/peruox KommenTapuu kacarejbHO
(MTI'n) (GaKTHYECKOr0 HCIOJIb30BAHUS
920928 SAnonns
928-960 CeBepHast AMepuka Jluuensupyemas nosnoca, Yactu 22, 24, 90 u 101
B CIIIA
950-958 SAnonns COBMECTHOE HCIOIB30BAHUE C TACCHBHBIMH

paguomerkamu RFID

1427-1518 Coennnaennsie 11ITaTer B gactax Pationa 1, a umenno B EBpore:

Awmepuknu u Kanazna — gmama3oH | 452-1 479,2 MI'n 3arutaHUpOBaH ISt
WCTIONB30BaHU CITyKOaMH Ha3eMHOTO
paauoBenianus no cornamenuo Ma02revCO07
(3apeructpupoBanHoMy B MCD Kkak pernoHajibHOE
COIJIAIICHUE) ¥ IOABHKHOM CITy»KOO0M /115t
JTOTIOJTHUTETILHOM JTMHUM BHU3 (TOJILKO COTJIACHO
COOTBETCTBYIOLIEMY pelieHnto EBponeiickoit
KOMHCCHH)

— guamna3on 1 492-1 518 MI'1 ucrons3yercs
JUist OECTIPOBOHBIX MUKPO(QOHOB COTJIACHO
[Mpunoxenuto 10 k Pekomennanuu 70-03 ERC

— He ucnofb3yercs it AMR/AMI

2 400-2 483,5 BceMupHbIe 4acTOTHI

3550-3 700 Coemunennsie LITater JlnmeH3upoBaHHAA HA PETHOHAIFHOM YPOBHE TOJI0Ca
AMepuku

5 250-5 350 CeBepnast Amepuka, Epora,
Snonus

5470-5 725 CesepHas Amepuka, EBporna,
Snonus

5725-5 850 CesepHast AMepuka Hemunensupyemas nonoca [THM

B cucremax ynpasneHus 3JeKTPOCETSIMU TaKKe MOXKET IPUMEHAThCA ceMelcTBO TexHooruit 3GPP2 cdma2000
C MHOXXECTBEHHBIMH HecylnuMH. [1oaxosIme molockl 4acToT OIpeeieHbl B clielnpHUKAIUK Kiacca MMoJoc
3GPP2 C.S0057-E v1.0 mnst cucrem cdma2000 ¢ pacmvipeHUeM CIieKTpa.

4.4 Oo0ecneyenue ycTOHYMBOCTH CETH

TexHONOrHsT MTUCTaHIIMOHHOTO 30HJMPOBAHUS B JJICKTPHUECKUX PACIPEENUTENbHBIX JTHHUSAX TO3BOJISET
CEeTEeBBIM OIlepaTopaM coOMpaTh B pealbHOM BPEMEHH MH(OPMAIMIO O COCTOSHHU CBOMX ceTeil. DTo maer
BO3MOXHOCTh IIOCTaBLIMKaM KIIIOYEBOH HalMOHANBHOW HMHQPACTPYKTYphl NpeAoTBpaliaTh nepedon B
SHEPrOCHAOKEHUH M OBICTPO OMNpPENENIATh MECTO aBapHH, €clM TaKkoBas Bce ke mpousoiaeT. B "ymuoit"
3JIEKTPOCETH 3TH (PYHKIHUH BBIIOIHAIOT PSi MPOTPAMMHBIX CPEACTB, KOTOPbIE COOMPAIOT M aHANHU3UPYIOT
JaHHBIE C IATYMKOB, Pa3MELICHHBIX 110 BCEH AIIEKTpOpaclpeaeTuTeIbHON CeTH, YTOOBI ONPEeeNNTh, B KAKHX
MecTax paboTra ceTH HapyuleHa. PacnpenenuTtesnbHble KOMIAHUNM MOTYT ONTUMHU3UPOBATH CBOM HPOTPaMMBbI
TEXHUYECKOro 00CIyKUBAaHUS [UIs IPEJOTBPALLIECHHUS aBaprii U OBICTPO HAIPABIIATH CIELUAIMCTOB HA MECTO
aBapuM HE3aBHCUMO OT TOTO, IOCTYNAIOT JH oOpamieHHus OT mnoTpeOuteneil. B mociemanue Tombl
KpyIHOMacITaOHble HAPYIIEHHs] SHEPrOCHAOKEHUS B CEBEPOAMEPHKAHCKHUX U €BPONICHCKUX IIIEKTPOCETIX,
TIOJTY9HBINIHE MUPOKOe ocBemenrne B CMU, cnenanu mpobieMy obecriedeHns 6€30MacHOCTH ICKTPHIECKUX
ceTel TOJMTHYECKHUM BOTIPOCOM, M B YCIIOBHSIX CTapeHHS CETel KOJIUYECTBO aBapWi W CBSI3AHHBIX C HUMHU
nepe0osiMM B SHEPrOCHA0XKEHUHU MOTpeOUTeseH OyAeT TONBKO Bo3pacTaTh. "YMHBIE" 3JIEKTPOCETH CTAHYT
JICCTBEHHBIM WHCTPYMEHTOM B 3TO TIOCTOSTHHOM OOphOe 3a obecriedeHne HalIexKaIIero KOHTPOJIs.
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0030p 3TATOHHOM AapXUTEKTYPHI ""'YMHOH|'" JIeKTpoceTH

5"

Ha pucynke npuBeneH npumep 3TalOHHOW apXUTEKTYphl "yMHON" 3JIEKTPOCETH, Iie OKa3aHbl CIeyIoIINe
16
JJIEMEHTHI .

Homamrnss cets (HAN) — ceTh, KOTOPYIO 00pa3yIOT YCTPOMCTBA yIIPaBICHUS YJHEPTONOTPEOICHUEM,
nugpoBas OBITOBAas JJICKTPOHUKA, YIPABISICMbIC WM BKJIIOYAEMbIC 1O BHEIIHUM CHTHAJIAM
MprOOPOB M IPYTHX CHCTEM B JOMAIIHEH cpejie, HaxOIIIercs Ha JOMAaIlHEel CTOpPOHE, TO €CTh Ha
CTOPOHE HArpy3KH JNEKTPOCUETUHKA.

Ilepudepuiinas cets (FAN)— ceTth, oOecmeunBaroImas MOAKIIOYCHUE K IeprudepuiHBIM
ycrpoiictBam cbopa maHHBIX. Cerb FAN Moxker obOecrmeuuBaTh 0OpaTHOE MOAKIIOYEHHUE
K BOCXOJSIIIIEMY TIOTOKY TMOJCTaHIIMA OT TNepUEpPHHBIX YCTPOHCTB cOOpa JaHHBIX WIH
MOJIKITIOUCHHE, KOTOPOE OOXOMT 3TH MOJCTAHIIUK M COSUHSCT nepudepuitHple ycTpoiicTBa cObopa

JMAHHBIX K [IEHTPAJIM30BAHHON CHICTEME YIPaBICHHUA W KOHTPOJS (OOBIYHO HAa3hIBAEMOM CHCTEMOI
SCADA).

MectHas cetb (NAN)-— cereBas cucTeMa, NpeAHA3HAUEHHas I OOECIEYCHHS IIPSMOTO
MOJKIIIOYEHUsI K OKOHEYHBIM yCTpoWcTBaM "yMHON'" 3JEKTpOCeTH B Mpefesiax OTHOCHUTENBHO
HeOOJIBIION Teorpaduueckoil 30HbI. Ha mnpakThke B TOpoACKUX yciaoBHAX ceTh NAN Moxer
OXBaTHIBaTh 30HY Pa3MEpPOM B HECKOJBKO KBApTaJOB, @ B CEJIbCKOM MECTHOCTU — 30HBI pa3MEPOM B
HECKOJIbKO KHJIOMETPOB B MOIIEPEUHUKE.

TepputopuansHo pactpenenenHas cetb (WAN).

V3en arperanuu nanabix (DAP) — 3T0 yeTpoCTBO SBISETCS TOTHIECKUM JEHCTBYIOIINM DJIEMEHTOM,
MIPEJICTABIISIONINM TIEPEXOIHOE 3BeHO B OombmmHCTBE AMI-ceTell Mexay TeppUTOPHAIBHBIMU H
MECTHBIMU CETSMHU (HAIlpuMep, KOJUIEKTOpP, COTOBBI pETpaHCIATOp, Oa3oBas CTaHIUS, TOYKa
JIOCTYTIA U T. 11.).

VYcoepiieHcTBOBaHHasE WHGpacTpykTypa m3MmepeHuii (AMI) — cereBas cucreMa, CIEIUAIBHO
npeHa3HaueHHast s o0ecrieyeHus IBYCTOPOHHEH CBS3M CO CUETYMKAMH DIIEKTPOIHEPTHH, ra3a ’
BOJIbI (WK Ooliee TOYHO — C M3MEpUTENLHBIMU mpubopamm AMI), a Tarkke, BO3MOXKHO, C
UHTEP(ECOM SHEPreTUIECKOH CITy>KObI KOHKPETHOIO KOMMYHAJIBHOTO MIPEATIPHSTHSL.

Cucrema nucrieTdepckoro ynpasienus u coopa manabix (SCADA) — cucreMa, HCTIOIB3yeMast JIst
0OBIYHOTO KOHTPOJIS pabOTHI NEKTPOPACTIPENCTUTEILHON CETH U AJIS AUCIIETYEPCKOTO YIPABICHHUS
B CITy4ae HEOOXOAMMOCTH.

Bydepnsrit nponieccop (FEP) — 310 ycTpoHCTBO CITYy>KUT B KaueCTBE OCHOBHOTO y3J1a JIJIs TIepelavun
komaHg or DMS/SCADA u mpuema AaHHBIX OT Hepu(epuilHBIX yCTPOICTB, Pa3BEpPHYTHIX B
pacipeenuTeIbHON CEeTH.

16 Onpenenenns TepmunOB 1 pucyHOK B3sThl 13 NISTIR 7761 2013-07-12.
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PUCYHOK 1

IIpumep "ymHoii" 31eKTPOCETH

CeTb ynpaBneHus pacnpegeneHmem

SCADA FEP lFonosHoW y3en
(pacnpen.) AMI

~ 7 R
nanbHasi ceTb >~

. F 2R
TpaH3auTHas ceTb ! H : ~

TpaH3uTHas ceTb

Tepﬁm’op

#
i

Pacnpepenurens-
HasA ceTb
YCTPOWUCTB

Pacnpepenurens-
Has ceTb
-, YCTPOWCTB

Pacnpepenurens-
Has ceTb

JlanHbiii cranaapt OeCpoBOTHON CBS3H MOXKET MMPUMEHSITHCS 00JIee YeM B OJIHOM U3 YKa3aHHBIX 30H. Hapsy
C 3TUM B HEKOTOPBIX MPUIOKEHUIX OMPEACICHHOE KOJMUECTBO KAaHAIOB CBSI3H MOTYT OBITh IPOBOJAHBIMHU.

Bricka3biBanuchk pa3Hbie MHEHHs (HApUMep, B X0J1e KOHCYIbTaliii MUHHUCTEPCTBA SJHEPTETUKH U U3MEHEHHS
kumara Coenunenroro Koposescrsal’) o Tom, n3 Kakux mosoc cieiyer Oparh 4acTOThI, HCIIOIb3YEMBbIE JUIS
0eCIpPOBOJHBIX KOMIIOHEHTOB CBSI3H B "YMHBIX'" 3JIEKTPOCETSIX, — U3 T€X, KOTOPbIE CIIELHAIbHO BBIJCICHBI U
3IUIICHBI JUTS ATUX [eJIeH, UITH JKe U3 HeperyJHUpyeMbIX M0JI0C (HampuMep, MojIoc, He MOANaIalomnX N0/
VHAWBHyaJbHOE TUIeH3UpoBaHue). CieyeT OTMETHTD, YTO JJaHHbIE JJIs1 BHICTABJICHHS CUETOB M HAUNCIIEHUS
TJIaThl CUNTAIOTCS IEPCOHATBHBIMU JTAHHBIMH B HECKOJIBKUX CTpaHax M MOATOMY MOAJIEXKAT CTPOTOH 3aIuTe
COrJIacHO TPeOOBAHUSAM COOTBETCTBYIOLIETO 3aKOHOIATEILCTBA.

MHorue 6ecrpoBOJIHbIE TEXHOJIOTHH 00ECIICUYMBAIOT BEICOKHI YPOBEHb 0€30MAaCHOCTH ¥ KOH(DHIECHIINATBHOCTH
B LIEJIAX 3aIMTHI JAHHBIX MMOJIb30BaTens B "yMHBIX" anekTpocersax. Hanpumep, crannaptel IEEE 802 nHagexHo
o0ecreunBaoT KOH(YUACHINAIBHOCTE U OE€30IIaCHOCTh HA YPOBHE KaHajla CBSI3U B CTEIEHH, JOCTATOYHOM IS
3aIIUTHI HEPCOHANBHBIX JAHHBIX B KaOCJBHBIX U OECIPOBOJHBIX CETAX (B JIMLEH3UPYEMbIX U HETTMLICH3UPYEMBIX
MoJIocax 4acToT), a BTexHomorusx 3GPP mpemycMoTpeHsl MexaHM3MBI OOIIECETEBON aBTOPHU3AIINH,
ayTeHTH(UKaIUH, oO0ecredeHus] KOH(OUISHINATBLHOCTH U 0€30IaCHOCTH.

6 CranaapTtbl, OTHOCSIIMecS K JHMHUAIM 3JIeKTponepeadyd M KaleJlbHbIM pelleHHAM [JIsfl
3JIEKTPOCBSI3HU MO "yMHBIM'' 3JIeKTpOCeTAM

Bo3mosxHEIe TPacCChl MOJAKIOYCHHUSA U CBA3U, H€06XOI[I/IMI>IC AJIg riepeaavyu OTPpOMHBIX IMOTOKOB JAdHHBIX IIO
pacnpeaCInuTCIbHbBIM CETSIM KOMMYHAJIbHBIX Hpel[HpHHTPIfI, o0ecreunBaTCa B "}IMHLIX" QJICKTPOCETAX C
IMOMOLIbIO TPOBOJHBIX U 6CCHp0BO,Z[HBIX TEXHOJIOTHM.

17 http://www.decc.gov.uk/en/content/cms/consultations/smart_mtr_imp/smart_mtr_imp.aspx.



http://www.decc.gov.uk/en/content/cms/consultations/smart_mtr_imp/smart_mtr_imp.aspx

12 Otyer MCD-R SM.2351-1

6.1 Ces3b B "yMHBIX'" 2J1€KTPOCETSIX MO JUHUSM dJIeKTpornepenadun

OpHOMl M3 TEpPBBIX B 3TOM KOHTEKCTE pPacCMATPUBAIACh TEXHOJIOTHS CBSI3U/3JIEKTPOCBS3M MO JIMHUSAM
anekrpornepenayn (PLC) ucxoxast u3 ynpoIieHHbIX MPEACTABICHHA, COTJIACHO KOTOPBIM 3TH JIMHUW CaMU I10
cebe TO3BOJISIIOT MOBCEMECTHO MOIKIIIOYATHCA K JSHEPrOCETH W IepenaBaTh BCE HEOOXOAWMBIE CHUTHAIBI
TAHHBIX MEX]Ty JIOOBIMU KOHEYHBIMH ITyHKTaMH B €€ Ipeneiax. [Ipu 3ToM He MpUHUMAIUCh BO BHUMAaHHE
HEKOTOpBIE BaXKHBIE (PAKTOPHI, HANPUMEP 3aTyXaHWE M TOMEXH B JIMHUSAX JIIEKTpOIepenadd, mpodieMa
MapIIpyTH3AINH CUTHAJIOB B SHEPTOCETH H, YTO OCOOEHHO 3HAYMMO, IEJIOCTHOCTh TaHHBIX.

Coob6paxenusi, mo koropeiM Cekrop MCDO-T mpunsn pemieHue 3aHsaTbes TexHoioruein PLC, cocrosuin B
MOHUMAaHUH TOTO, YTO JIMHUH JICKTPOIIEPEAayur, BCE MHPE UCIOIb3yeMbIe ISl Iepeau JaHHbIX, BCE JKe He
ObUIM TIpEeIHA3HAYCHBI WM CIPOSKTUPOBAaHBI B pacyeTe Ha HYXKIbl JJICKTPOCBS3W. B dYacTHOCTH,
03a004ueHHOCTE MCD-T BBI3BIBAJIO KCIIONB30BAHUE JUIS JIMHUAW 3JICKTPOIEpeaud HEIKPAaHUPOBAHHBIX U
HECKPYUYEHHBIX POBOJIOB, KOTOPBIE MOABEPKEHBI CHILHOMY BIMSHHUIO Pa3HOOOpa3HBIX MOMeX18, a Taxxke TO
00CTOSTEIBCTBO, YTO MHOTHE ICKTPUICCKUE YCTPOMCTBA SBIISIFOTCS UICTOYHUKAMU KOHTYKTHBHBIX ITOMEX.

BocnpuuMYHBOCTh KaHAJIOB 3JICKTPOCBSA3H IO JIMHUSIM 3JICKTPOIEPEaadd K MOCTYMAIONUM IIOMEXaM CTalia
OCHOBaHMEeM s pa3pabotku 15-it MccnenoBatensckoii komuccueini MCD-T B pamkax cemeicTBa
Pexomenpanuit MCO-T G.9960 psina nepeioBbIX TEXHOJIOTUI CBSI3U U OCIA0ICHUS TIOMEX, MPeAHa3HAUCHHBIX
JUIs IpuMeHeHus B cucteMax PLC oOmiero HazHadenus. OTa paboTa Benercs Hauunas ¢ 2010 roga. [lo3anee
B paMmkax cemeiictBa Pexomenmanuit MCO-T G.990x (G.9901, G.9902, G.9903, G.9904) (panee G.9955)
Cektopom MCD-T 0bL1T Takke pa3pab0oTaH KOMIUICKC TEXHOJIOTHH Y3KOIOJOCHOM 3JICKTPOCBS3H 110 JIMHUSM
anektponepenayn (NB-PLC), npenHazHa4eHHBIX KOHKPETHO JJIs OOCCIICYCHHUS IMOJAKIIIOUCHHH M CBSI3U C
nomMomIpio "yMHBIX" 3eKkTpoceTell. DddexkTuBHOCTh ABYX U3 3THX Pexomennmanmii (G.9903 u G.9904) yxe
MPOJICMOHCTPUPOBAaHA HAa IMPAKTHUKE 10 UTOraM Pa3BEPTHIBAHHS COOTBETCTBYIOIIUX CETCH B HECKOJIBKHX
ctpanax EBpombl, Asum u Awmepuku. B Acconmanuum mno cranmaptam [EEE wumeroTcs cranmaprsl,
npeAycMaTpuBatoiiye npuMenenue texnonoruii PLC mst "ymubIX" anektpocereit, — Hanpumep, IEEE 1901.2-2013.

Jlnama3oHsl yactoT, otBeaeHubIe 11t NB-PLC B cemeiicte Pexomenparuit MCO-T G.990X (panee G.9955)
(cm. Tabmmmy 2 —G.9901, G.9902, G.9903, G.9904), cCOOTBETCTBYIOT TEM, KOTOPBIE YK€ ONPEISICHBI /IS 3TOM
nenu CENELEC? u CEIIT? B Espone, FCC B CIIIA u ARIB B Slnonuu. Kpome TOro, HOpMbI KOHyKTHBHBIX
U U3ITy4aeMbIX [IOMEX, YCTaHOBJIEHHBIE B ceMmelicTBe Pekomennanuit G.990x coorBercTByIOT cTanapty IEC
CISPR 22 Information technology equipment — Radio disturbance characteristics — Limits and methods of
measurement, a taxke ctangaptry CENELEC EN 50065-1 (2011 rox) mist yactot Huske 148,5 kI

TABJIMLIA 2

Pexomenganun MCD-T no cBsizu B ""'yMHBIX" 3JIEKTPOCETSIX

Homep Pexomengauumn Ha3zBanue Pexomenganun
G.9901 VY3K0NOJIOCHBIE IPHUEMOIIEPEIATYMKH C OPTOrOHAJBHBIM YaCTOTHBIM pa3ACACHUEM JUIS
CHCTEM CBS3HM 110 JUHUIM diieKTponepenaun — CnenuduKaus ClIeKTPaJIbHON INIOTHOCTH
MOIIHOCTH
G.9902 VY3KONO0JIOCHBIE IPUEMOIIEPEAATYUKU C OPTOTOHAJIBHBIM YaCTOTHBIM Da3/ICJICHUEM JUIS

CHCTEM CBSI3H 110 JIMHUAM dJiekTponepeaaun — juisd cereii MCD-T G.hnem

(G.9903 V3KOmOJIOCHBIE PUEMOIIEPEJATYNKA ¢ OPTOrOHAJIBHBIM YACTOTHBIM pa3JeJeHUEM JUIs
CHCTEM CBsI3U 110 JIMHUAM dJIeKTporepenaun — juid cereilt G3—PLC

G.9904 VY3KONO0JIOCHBIE IPUEMOIIEPEAATYUKU C OPTOTOHAJIBHBIM YaCTOTHBIM Da3/ICJICHUEM JUIS
CHCTEM CBSI3H 110 JIMHUIM dJeKTponepenaun — juisg ceteri PRIME

G.9905 IleHTpannu3oBaHHas MapUIPYTU3AIlHAs OT UICTOYHHMKA HA METPHYECKON OCHOBE

G.9959 V3KkomoJiocHble IUPPOBLIE IPUEMOIIEPENATYMKH PAJMOCBI3H MAJIOro pajguyca JIEHCTBUS
— crnermduranun yposust PHY, MAC, SARu LLC

18 Cm. pasmen 5.1.2 Texmmueckoro jgokymenta MCD-T, pasmelmnensoro 1o ampecy http://www.itu.int/pub/T-TUT-
HOME-2010/en.

EB[!OHCﬁCKHfI KOMUTECT 10 CTAHAAPTU3ANU B obactu QJCKTPOTCXHUKHU.
20 EBponeiickas KOHd)eDeHHI/IH AJIMUHUCTPAIUHN [TOYT U DJICKTPOCBS3U.

19
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Jlnama3oHbl 4acTOT, UCIONb3yeMble B ceMeticTBe Pexomenmaruit MCO-T G.990Xx mis texHonoruit NB-PLC,
MPUMEHAEMBIX B "YMHBIX" D3JEKTPOCETSIX, COOTBETCTBYIOT II€PEIOBOMY OTMBITY IO MPEIOTBPAIICHUIO
MMOTEHIIMANBHON HECOBMECTHMOCTH CO CIyX0aMH paguocBs3W, OOYyCIOBIEHHOW ITOBCEMECTHBIM
pasBepTeiBanueM HHMpacTpykTypbl PLT mns mHyXn cBsizu B "yMHBIX" 31eKTpoceTsax. Bmecte ¢ TeM HHTEpec K
paspaboTke mpoAyKuuu s "yMHBIX" diekTpoceTredl Ha 0aze TexHonormii PLT mposBisitoT Takke Ipyrue
opranmzanuu mo paspadorke crangaproB (SDO) u orpacnesbie rpynmbl 3a npeneiamu MCD, KOTOPBIM,
BEPOSATHO, TOHATO0UTCS HAJIeKAIUM 00pa30M YUUTHIBATh TPEOOBAHMSI COBMECTHMOCTH.

6.2 CBs3b B ""yMHBIX'"' 3J1eKTpOCeTSX M0 Ka0eJbHBIM CeTAM

B nomonHeHue K 3MEKTPOCBSI3U IO JIMHUSM 3JIEKTpONepeiad AJsi TEPPUTOPUATEHO PACIIPEICICHHBIX CeTel
9acTO WCIONB3YIOTCA TPAIUIMOHHBIE KaOembHBbIE pEIIeHHA, HAlpuMep ONTHYECKOe BOJOKHO W MEIHBIC
Ka0enu, IpH yCIOBUH HAIWYHS IIPaBa MpoXo/a.

OTH TUHUMA MOTYT OBITH Pa3BEpHYTHl HETMOCPEACTBEHHO KOMMYHANBHBIM MPEANPHUATHEM Ha CPEICTBax
nepeaayy U pacipeneneHus, IPOJIOKeHbI B TPAHIIEAX, TPyOKax B 3eMEJIbHBIX KOPUAOPAX WIH apeHI0BaHbI y
OIIEPATOPOB HIEKTPOCBS3H.

Pabora mokanpHBIX cereil cranmapta IEEE 802.3 Ethernet ompenenena mis psina BEIOpaHHBIX CKOPOCTEH
nepenayn naHHBIX oT 1 MoOut/c mo 100 ['6ut/c Mo pa3nuYHBIM ONTHYECKUM M BBIIEICHHBIM MEIHBIM
MTPOBOIHBIM JIMHUSAM CBSI3U Ha Pa3HBIX PaCCTOSHUSIX:

. IEEE 802.3 EPON;

. IEEE 802.3 Ethernet B mpenenax "mepoi munu'.

B nenom, Tpedyetcs, uToOb! uHKMM CBs3u Ethernet 00s3aTeIbHO COOTBETCTBOBAIM MECTHBIM U HAIIMOHAIBHBIM
HOpMaM B IETISIX OTPaHMYCHUS SICKTPOMArHUTHBIX [TIOMEX B HANPABJICHUU CHCTEM, HE BEAYIIHX Tepeaady.

7 CranaapTtbl 0eCIPOBOAHOM CBSI3U AJIsl 3JEKTPOCBS3M MO ""yMHBIM'" JJ1eKTpPOCeTSIM

7.1 Jdomamnss ceTb

CymecTByeT HeNbI sl CETeBBIX pEIIeHHH, yke Hchoib3yeMblx mnsi HAN. Bwibop Mexay HUMH
onpeeNseTcss NOTPEOHOCTSAMH B 3JIEKTPOIHEPTUH, CKOPOCTHIO Mepe/ladyl IaHHBIX, YPOBHEM MOOHMIBHOCTH H
3aTpaTaMH Ha MOHTax oOopynoBanms. K cambeiM pacnpoctpaHeHHbIM HAN, B KOTOPBIX HCHOJIB3YIOTCS
kabenbHble pemenus, ortHocstcs |EEE 802.3 (Ethernet); nanst GecnipoBOMHBIX —peIICHHH ITHPOKO
ucnonb3yrotes cranaaptel IEEE 802.11 (WiFi), IEEE 802.15.4 (ZigBee, Thread, Wi-SUN EchoNet HAN),
MCD-T G.9959 (Z-Wave).

BecnipoBogHblE TEXHONOIMM MO3BOJSIOT PEATU30BBIBATH BO3MOXKHOCTU "yMHBIX" 3JEKTpoceTed B
KOMMYHAJIBHBIX CETSAX J00ro THma W 0e3 TpyAa COeTUHSIOTCS HaIpsMylo ¢ HH(pacTpyKTypoi Ha Oaze
mporokona [P B Tex cimywasx, KOrja HEMOCPEICTBEHHBIE MPOBOIHBIC COSAMHEHWS HE JOIMyCKAIOTCS II0
COOOpaXEHHUSIM DJICKTPOOE30MaCHOCTH WJIM HOPMaMH IPABOBOTO XapakTepa (Tak HEPEeIKO OOCTOWT JIEi0o
CO CYETYMKAMHU ra3a WM BOJIBI).

Cextop MCO-T pazpadoran Pexomerganuto MCO-T G.9959 "V 3kononocHble nugpoBbie IpHeMONepeaaTInKu
PaAMOCBSI3M MaJIoOTO pajguyca JeHcTBHA' B TIeNsx oOecnedeHus (DyHKIIMOHATHHBIX BO3MOXKHOCTEH
Y3KOIOJIOCHOM OecripoBoiHOH JTokaibHOM ceTr (LAN), MPUTOTHBIX JUIsl IPUMEHEHHS B "YMHBIX" AJIEKTPOCETSIX.
Ha paHHHMX MOIrOTOBHUTENBHBIX 3Tamax 3ToW paboThl cocTosuiachk AucKyccus mexay MCI-R u MCO-T o
MNOAXOSIIIMX TOJI0CAaX YacTOT Ul TaKUX MpuMeHeHui. OOCyKIaBIIMMCS BOIPOCOM OBbIIM NMPEeHMYLIECTBa U
HEJIOCTATKU OINpEJIeNICHNs] YacTOT B II0JIOCAaX, IMOJUISKAIINX PEryJHpOBaHUIO B TOW WJIM HWHOW Qopme
aIMUHUCTPALMAMH, WIH B T0JIOCAX, NPEIHa3HAYEHHBIX I NPUMEHEHHUS B MPOMBIIUICHHBIX, HAYYHBIX H
memuuuHckux (ITHM) nensix winM, B NPOTHBHOM ciydae, NpeIHAa3HAUYEHHBIX HA PErMOHAJbHOM WIIU
HAIMOHAIILHOM YPOBHE JUISl HEPETyJIHPYEMOTo HCIOIb30BaHuUs (TO €CTh HE TPEOYIOIETO WHIWBUIYaTbHOTO
JIUIIEH3UPOBaHUS ). 3HAYUTEITLHOE BHUMAHKE B TOM 00CYXJICHUH ObUIO yJIENICHO BOIIPOCcaM HH(POPMAIIMOHHON
0€30MacHOCTH 1 HaJISKHOCTU IPUMEHHUTEITLHO K T10JI0CaM YacTOT, K KOTOPHIM PEI0CTaBIIeH CBOOOIHBIH IOCTYI
JUTSL psifia HEPeryJIMpPyEeMBIX TPUMEHEHHM, TaK Kak 10 KaHajaM CBS3M B "YMHBIX" 3JIEKTPOCETSX MOTYT
nepeaBaThCs Tapu(pUKaLMOHHbIE U IEPCOHAIbHBIC JaHHbIE.
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Heckonpko yacToT, monanaromux B moyockl B paitone 900 MI'1, cornacHO HallMOHAIBHBIM U PETHOHATBHBIM
Ha3HAYCHHUAM JUII HEYPETYJINPYEMOTO HWCIIONB30BAaHUS TEMeph PACCMATPUBAIOTCS KaK MPHUTOMHBIC IS
HCITONTB30BaHUs B cOOTBeTCTBUH ¢ Pexomennarueit MCO-T G.9959. JIums nBe n3 HUX (B Paitone 2) momagaror
B TI0JIOCY, BBIJICNICHHYO st TpuMenenus [ITHM. Oaun u3 KpuTepreB MPOSKTUPOBAHUS TPUEMOTIEPEIaTINKOB
cormacHo Pexomenmammm (G.9959 cocTouT B TOM, 4TO B HUX CJIEIyeT MPEAYCMOTPETh MOMJIEPIKKY OJTHOTO,
IBYX WIH TpeX KaHAJOB (KaXIbIH KaHaJ CBS3aH C HEKOTOPOW CpemHedl 9acToToi) B 3aBUCUMOCTH OT
JIOCTYITHOCTH KaHAJIOB B KOHKPETHOM PErHMOHE WU CTPaHE.

Uro kacaeTcs BbIOOpA U MPUTOJHOCTU BCEMHUPHBIX YacTOT JUIsl UCIOJIB30BaHUs B cooTBeTcTBUH ¢ G.9959,
ocHoBHOE TpeboBanue st G.9959 3akmrodaercs B 0OpaTHOM COBMECTMMOCTH ¢ TexHojorued Z-Wave?!,
KOTOpasi HAXOUTCS B IKCIUTyaTalllu yxKe Oosiee AecsTu jieT. PaccmaTpuBas BO3MOKHOCTD IIPHUCBOCHHST HOBBIX
YacTOT JUIsl UCTOJIb30BaHusl B cooTBeTcTBUM ¢ G.9959, ciieyeT y4uThIBaTH, YTO 3TO MOXKET NMPHUBECTH K
HECOBMECTUMOCTH Oynymumx m3nenuid Ha 6ase G.9959 ¢ mMerommMucs ycTpoicTBaMu, B OCHOBE KOTOPBIX
JEXUT TexHoJorus Z-Wave, u3-3a 4ero HoBble ycTpoiicTBa Ha 6aze G.9959 He cMOTyT BOCIIONB30BATHCS YiKe
CYHIECTBYIOIIEH OOMMPHON SKOCHUCTEMOH (YHKIIMOHAIFHO COBMECTHMOTO 00OpyIoBaHWsA. bymymiue
motpebHOocTH B crnektpe miust G.9959 m aHaNOrMYHBIX TEXHOJOTHH IS HWCHOJB30BaHHUA C 'yMHBIMH"
3JIEKTPOCETAMHU MOTYT cTaTh BonpocoM BKP-23 B pamkax myHkTa 2.5 MOBECTKH JTHS

Cnenyert Takxe orMetuTh, uto IEEE 802.11 1 IEEE 802.15.4 mupoko ucnonb3yrorcs 1 npuinoxkenniit HAN
1 uTo B cuctemax Ha 0aze u G.9959 u IEEE 802.15.4 nomyckaercs ckaukooOpa3Hasi mepecTpoiika 4acToTHI, a
sYercTas MapIIpyTH3alusl TpH TMPsAMON JanbHEd mepegade HEBO3MOXHA W3-3a OOJNBIION JAILHOCTH,
3aTyXaHusl, UCKQKEHUH WM BPEMEHHBIX MOMEX. JTO IMOBBIIIAET YCTOWYMBOCTH CHUCTEMBI TMPHU PadoOTe B
HEJINLEH3UPYEMBIX II0J0Cax YacToT.

[Tomumo 06cyskaeHuid MpoOieM yIpaBiIeHHs HCIOIb30BaHUEM CIIEKTPa M COBMECTHMOCTH, HaXOSIIUXCS B
cdepe xomnereHun MCDO-R, nmeroTes Takxke BONPOCH MpaBa, KOHGUASHIIHATHHOCTH U HH(POPMAIIMOHHOM
0e301acHOCTH, KOTOPble HEOOXOAMMO OyIEeT pacCMOTPETh Ha COOTBETCTBYIOIIUX (hopymax mo mpodiemam
LEJIOCTHOCTH JaHHBIX B OECIIPOBOIHBIX YCTPOHCTBAX, UCIOJIB3YyEeMbIX B "YMHBIX" 3JIeKTpOceTsIX. Pe3ybpraThl
UX PAacCCMOTPEHHS MOTYT MOBJUATH Ha ONpPENETICHUE YacTOT VIS MCIOJNB30BaHUS B OECIPOBOTHON CBSI3U B
"YMHBIX" 2JIEKTPOCETSX, B YACTHOCTU MUCXOAS M3 HEOOXOAMMOCTH M30eXaTh NepexBata, Ciy(uHra, mopuu u
MOTEPH AAHHBIX JUIs HAYHUCIICHNUS TUIATHl U BBICTABICHHS CYETOB.

Bce mepeuncrieHHbIe B JaHHOM pasJielie CTaHIapThl OECIPOBOMHOI CBS3M BKIIOYAIOT MH(POBAHUE VIS
obecrieueHUs] KOHQUIICHIIMATBHOCTH M Oe30macHOCTH. Henz0exHbIM pe3ylbTaToM paboThl B CIIEKTpPE, K
KOTOpOMY HE TMpPHUMEHSIETCS PpEryJIMpOoBaHUE, HANpUMep WHIWBUAYaJbHOE IJUIICH3UPOBAHUE, SBISETCS
BEPOSITHOCTh BO3HUKHOBEHHUsI momex. B ienom npumenenne HAN He TpeOyeT BBICOKOH Ha/IEKHOCTH.
[Mpumenennss WAN u FAN, B KOTOPBIX UCIIONB3YIOTCS OECHPOBOAHBIE COCAMHEHHS, TPEOYOIIue BBICOKOM
HAJIS)KHOCTH M TOTOBHOCTH, COCTABISIFOT ONTHMAaJbHOE pEIIeHHE JUisi padOThl B CIIEKTPE, K KOTOPOMY
NPUMEHSETCS| THIIMBU Ty TbHOE JIMIIEH3UPOBaHKE, 00s13aTeNIbHBIC CTAaHAAPTHI HIIM HHBIE ()OPMBI PETYIMPOBAHHS.

7.2 WAN/NAN/FAN

O6miee TpeboBanue k cetsim cBsizu WAN/NAN/FAN — obecrieunBath mepenavy JaHHBIX Ha OTHOCHTEIBHO
OoubIIe paccTOSIHUSL (MHUKPOPAHOHBI, TOpO/a) B IIEHTPHI YIPABICHUS. DTH CETH MOTYT HEIOCPEICTBEHHO
O6C.Hy)KI/IBaTB KOHEUHBIN y3€J1 WU CIYXUTb TPAH3UTHBIMU 3BCHBAMMU. BBI60p TUIla PCIICHUA 3aBUCHUT OT
MHOXeCTBa (PAKTOPOB, B UUCIIE KOTOPHIX:

- NPOTSHKEHHOCTH JINHHUY CBSI3H;
- HaJIM4Ke mpasa npoxoja (A7 KaOelbHBIX PeLICHUH );
- MPOIYCKHAst CIOCOOHOCTD JINHUH CBSI3H;

- HaJIM4Me YCTPOUCTB C aBTOHOMHBIM ITHTAHUEM;

- TCXHUYCCKAA JOCTYIIHOCTD,

21 7Z\Wave— 510 Hejzoporas MajOMOIIHAS OECIPOBOJHAS TEXHOJOTWS, TO3BOISIOMAS CO3MABATH  M3ICIHS
MOTPEOHUTENHCKOTO Kilacca ¢ ceTeBol (DyHKIMOHAIBHOCTEIO. [IpuMepaMy MOTYT CITY>KHTh JMCTAaHLIIMOHHO YIIPaBIIsieMble
CBETOPETYIATOPBI, CETEBbIE AATUUKU TEMIEpPATypbl, dJIEKTPOHHBIE JBEPHBIE 3aMKH U ayAHO-BHJIEOCHCTEMBL ¥Y3ell,
COOTBETCTBYIOIIMK cTaHmapry Z-Wave, paboraer B HenuueHsupyembix PU-monocax, Hanpumep B mojocax [THM
(http://www.z-wave.com/what_is_z-wave).
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- HaJI€KHOCT;

— HCIIONIb30BaHKUE PETYIUPYEMOro (HarmpuMmep, JUICH3UPYEMOTr0) B OTIMYME OT HEPEryIUPYeMOro
(Hampumep, 0CBOOOKICHHOTO OT JIMIICH3UPOBAHHUS) CIICKTPA.

Komurerom mo crammapram LAN/MAN IEEE 802 pa3padoTaHo 00oJbIoe 91CiI0 TEXHOIOTHI OSCTIpOBOTHOM
CBSI3H, KOTOPBIE MCIIONB3YIOTCS IS TIOJIEPIKKH TPHIIOKEHUH "yMHBIX" 3JIEKTpOCETEeH.

K Ttakum PEHICHUA OTHOCATCA:

- CrangapTel OeCIpOBOIHON CBSI3M, MOACP KUBAIOIINE OECIPOBOAHYIO CBS3b ITyHKTa C MHOTHMH

MYHKTaMH:
+ |EEE 802.11
+ |IEEE 802.16
+ IEEE 802.20
* |IEEE 802.22

— CraHaapThl OECIIPOBOAHON CBSI3H, MMOAIEPIKUBAIOIINE OCCIPOBOIHBIC TYCUCTHIC CETH:
« |EEE 802.154
+ |EEE 802.11

K nmpyrum TexHomorusM OecrpoBOIHOHN CBSI3M, KOTOpHIE MOTEHIHMAIFHO OTBEYAOT TPeOOBAaHUSAM 'yMHBIX'
AIIEKTPOCETEH, OTHOCATCS COTOBAsI CBSA3b M 3BYKOBOE paanoBemanue. CeTr COTOBOM CBsI3H, BXOJSIIHE B cepy
otBercTBeHHOCTH KOoHcopumyma 3GPP (to ecte GSM/EDGE, WCDMA/HSPA u LTE), mepeuum ot
MPEeAOCTaBICHUS YCIYT Tele@OHUH K MOIIEPXKKE LIMPOKOro Kpyra MPHIIOKEHUH MO mepegade JaHHBIX CO
BCTPOCHHBIMH MEXaHM3MaMH olecrieueHusi Oe3zomacHOCTH W KadecTBa oOcmyxuBanus (QoS). Ilocnemnme
BhIITycKH cTanaapToB 3GPP comepxar psii ycoBeplieHCTBOBaHHM, KaCArOIIMXCS MeKMaMHHOM cBsizu (MTC),
B YMCJIE KOTOPBIX MOJ/IEPKKA YIIPABJICHUS B YCIOBUSX MEPErPy3KH, YBEIUUEHHbIH CPOK CIIyKObI BCTPOSHHBIX
Oarapeii W TOJ/IEpP)KKa YCTPOWCTB C HU3KAM YPOBHEM cioXHOCTH. [Ipemmaratorcss "ymHbIE" CUHETYHKH C
GYHKIMSME WHIUBHIYaJILHOTO MOHUTOPHHTA M yIipaBieHus Ha 0aze TexHonorun GSM. Kpome Toro, yxe B
TEUCHHE HECKOJIbKUX JIECATHIICTHI TPOCTOE MEpeKIoueHHe B IIMPOKOH 30HE MEXIy Tapudamu ydera
obecrieynBaeTcsl ¢ MOMOILBIO HecHblmMMbIX noxHecynwmx: B CILIA mis storo ucnonbssyrorcs cetu UM-
pamroBemanus, a B CoenHenHoM KoponeBcTBe — HanmoHalbHast ciry:x6a HU-pannosemanus, paboraromast Ha
gactote 198 k['1. Komurer o cranmapram |IEEE 802 LAN/MAN pazpaboTain psili CTaHIapTOB, MPUMEHSEMbIX
JUTSL TOIEPAKKA TPUIOKEHUH "yMHBIX" 3JIEKTpOCETEN.

8 Coo0OpaskeHus1 0 BONPOCAM IIOMeX, CBSI3aHHbIE C peajM3alyedl TEXHOJOrHH NMPOBOAHON W
0ecnipoBOIHOI MepeJavyu JAHHBIX B CHCTEMAX YNPaBJeHHUS 3JIeKTPOCeTAMH

Komuterom no cranmapram IEEE 802 LAN/MAN pa3paboTaHo OOIBIIOE YHCIO TEXHOJIOTHI OeCIIPOBOIHOM
CBSI3M, KOTOpPBIE Ha IPAKTUKE MPOAEMOHCTPHPOBAIH BO3MOXXHOCTH OCYIIECTBICHHS CBS3U C BBICOKOM
MOMEXO0YCTOHYMBOCTRIO M WX MPUMEHEHHE B CHUCTEMax YIPAaBJICHUS JJIEKTPOCETSIMH, HE OMacasch IMOMEX
JPYTHUM CUCTEMaM.

Hwxe ykazaHbl THIIMYHBIE BO3MOXKHOCTH, oOecrieunBaemble ctannapramu cemeiictsa IEEE 802.

- Hanpumep, mokazano, uro obopynosanue cranaaptoB IEEE 802.11 (Wi-Fi™) u IEEE 802.15.1
(Bluetooth™) moxxeT paboTaTh B OHOW M TOM K€ MOJIOCE YacTOT Oe3 B3aMMHBIX MIOMEX B TEUCHHUE
MHOTHX JIET.

~all

- B "yMHOIi" BreKTpoceTH MpeoiaraeTcsi pa3BepThIBAHKUE THICAY YCTPOUCTB, OJTHAKO TPeOYyeMbIe IS
HUX CKOPOCTH TIepe/Iayll JAaHHBIX MOTYT ObITh HEBEIIMKHU, H BEChMa BEPOSTHO, YTO HE BCE YCTPOMCTBA
OyIyT BeCTH IepeAady OJHOBpPEMEHHYI0. Takum 00pazoM, BO3MOXKHO 3(P(HEKTHBHOE COBMECTHOE
MCIOJIb30BaHUE CIIEKTPA STUMH YCTPOUCTBAMHU.

— OtnenbHbIe peryssiTopablie opranbl (DenepansHast komuccns o cesizu 1 UK Ofcom) npeanoxunu
BBECTH JKECTKHE OTPaHWYEHHS Ha YPOBHH H3IyYEHHH B Pa3IMYHBIX T0J0CaX YacTOT, KOTOPHIE
HEOO0XOIUMO HEYKOCHUTENBHO COOII0aTh, YTOOBI 00€CIEUYUTh BO3MOKHOCTH UCTIONB30BAHUS ITHX
H0JIOC.
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- HoBble KOrHUTHBHBIE TEXHOJIOTUM COBMECTHOTO HWCIIONIL30BAHUS PaJMOYacTOT, pa3pabOTaHHbIC B
pamkax cemetictBa cranmaptoB IEEE 802 (mampumep, cranmapt IEEE 802.22-2011™, u3BecTHBIM
Tarke oy HazBaaueM Wi-FAR™), mo3BosstoT o0ecniednTh 3P PEKTUBHOE NCITOIb30BaHUE CIIEKTPa
0e3 co3aaHus BPEAHBIX MMOMEX JPYTMM MEPBUYHBIM TOJB30BATEISAM B TEX KE€ WU B COCCIHUX
MOJI0CaX YacToT.

— Takue npexgycmorpenssie B cranaaprax IEEE 802 Bo3MoXHOCTH, Kak 30HIMPOBAaHUE CIIEKTpa,
HOPMBI HCIONB30BaHMA CIIEKTPa, YIpaBlieHHe HAOOpOM KaHAIOB U COBMecTHas paboTa, obecnedaT
MHUHHMMAJIbHBIA YPOBEHb B3aUMHBIX [TOMEX.

Texnonorun coroBoii cBsa3u 3GPP HCIOJIB3YIOT JIMICH3UPYCMBIC ITOJIOCHI YaCTOT, U IO3TOMY YPOBCHBb ITOMEX
B HUX KOHTPOJUPYCTCA. KpOMC TOro, IPUMCHAKOTCA CIIOXKHBIC TCXHUYCCKHUEC MCETOAbI OIrpaHUYCHUA IMOMEX
MEXIY MHOXECTBOM YCTPOﬁCTB, Harrpumep YCOBepmeHCTBOBaHHLIﬁ MCTOJ ITOJABJICHUA ITIOMCX.

Pemenns 3GPP mpemocTaBnsioT TEXHOIOTHU CETe COTOBOW CBSI3M, OXBATHIBAIOIINE PAJAHOAOCTYII, 0a30BYIO
TPaHCHOPTHYIO CETh, a TaKke (YHKIMOHAIbHBIE BO3MOXKHOCTH CIIYKO, BKIIOYas pabOTy MO BOIpOcaM
KOJIeKOB, 0€30MMacHOCTH W KadecTBa OOCTY)XKMBaHHUSA, W TakUM o00pa3oM O0O0ECIeYMBAIOT ITOJTHYIO
cneunduKkanuio cucteMbl. COOTBETCTBYIOLIMMH CIIELU(DHUKALUSIMH IPELYyCMOTPEHBI TAKXKE BO3MOKHOCTH IS
JocTymna K 6a30BOM CETH, OTIIMYHOTO OT PaJHOIOCTYIIA, U ISl B3aUMOIeicTBHs ¢ ceTsimu Wi-Fi.

OcHOBHOE BHUMaHHE BO BceX BhINyckax cnenudukanuii 3GPP yaensercs cnenyrommm acnekram:

- oOecrieyeHWe 1O Mepe BO3MOXKHOCTH TMpPSMOW W OOpaTHOM COBMECTHMOCTH — CHCTEM
Ut 6ecriepeOoifHOM PaboTHI MOIB30BaTEIBCKOT0 000PYI0BaHUS;

- NpOBe/IeHHE IUPOKOMACIITAOHBIX HCCICIOBAHUI MO BOIPOCAM COBMECTHOHW PabOTBHI CHUCTEM H
pa3paboTka crenuduKanuii, 00eCleYNBAOMUX COBMECTHOE HCIIOJB30BAHUE IIOJIOC YacTOT
CHUCTEMaMH{, B KOTOPBIX MPUMEHAIOTCS pa3Hble TexHojoruu gocryna 3GPP, ¢ MuHuUManbHBIM
BJIIMSIHUEM Ha SKCIUTyaTallHIOHHbIE XapaKTEPUCTHKHY;

— COOJII0ICHNE MTPENBSIBISEMbIX TI0 BCEM MUPE HOPMATHUBHBIX TPEOOBAaHHI K YPOBHSIM H3ITy4CHHI;

- NPEJOCTaBIICHNE U TIOJICpKaHNE TEXHOIOTHH JI0CTYyIa ¢ NIMPOKAM BBIOOPOM CKOPOCTEH mepeaayn
JAHHBIX W YPOBHEH MPOMYCKHOW CIIOCOOHOCTH.

Kpome Toro, texnomorun 3GPP mpexycmarprBaioT BO3MOXKHOCTH HCIIOJIB30BAHUSI METOAOB Pa3HECEHHS,
HamnpUMep CKauKooOpa3HOW MEepecTpOWKU 4YacTOTHI, AJISl MOBBIMICHHUS ITOMEXOYCTOWYHBOCTH M OCIAaOJICHUS
MOMEX JIPYTHM CHCTeMaM, paboTaroIIKM B TOH e MOJI0Ce YacTOT. B 3THX TEXHOJOTHX TaKKe UCTIONb3YIOTCS
METOABI MJIAHUPOBAHMS M KOOPAMHAIMU B LEISIX MUHMUMH3ALUM MOMeX, obecnednBaromue 3h(HeKTUBHOE
WCTIOJIb30BaHME CIIEKTPa, TaKUe KaK OOLIECHCTEMHOE MJIAHUPOBAaHUE YaCTOT M KOOPAUHALIUS YPOBHS IMTOMEX
Mexay coramu. [fTomrMo 3TOro, B MpHUEMHHKAaX MPUMEHSIETCS pacIIMpPeHHOE MOJAaBICHHE MOMEX, KOTOpOoe
CHOCOOCTBYET MOBBIIICHNIO TOMEXOYCTOHYUBOCTH.

B pamxkax npoekrta 3GPP2 pa3paboTano MHOXKECTBO TEXHOJIOTHI OECTIPOBOIHOM CBSI3U, KOTOPHIE HA MIPAKTHUKE
MIPOJIEMOHCTPHUPOBAIN BO3MOXXKHOCTH OCYIIECTBJIEHUSI CBS3M C BBICOKONW MOMEXOYCTOMYMBOCTBIO M HX
MPUMEHEHHUSI B CUCTEMax YTIPaBJICHHUS JJIEKTPOCETSAMH, HE Oomacasch rmomex ApyruMm cucremaM. CeMeicTBO
crangapToB 3GPP2 cdma2000 ¢ MHOXE€CTBEHHBIMU HECYLTMMU COAEPKUT CIEAYIONINE CTaHAaPTh:

- cdma2000 1x;
- c¢dma2000 ¢ BICOKOCKOPOCTHOI TTakeTHO# nepenayeit nanusix (HRPD/EV-DO);

— pacUIMpeHHBIN CTaHAAaPT BEICOKOCKOPOCTHOM MakeTHOH nepeaayun qanHeix (XHRPD).

CewmeiictBo cranmaproB 3GPP2 cdma2000 ¢ MHOXecTBEHHBIMH HecylmIMMHU Kiaccupumupyercss MCD kak
texnonorust IMT, uto mokymeHTanbHO 3adukcupoBana B Pekomennmamu MC3O-R M.1457. Huxe ykazaHbl
TUTMTUYHBIE 0COOEHHOCTH ceMeiicTBa cranaapToB 3GPP2 cdma2000 ¢ MHOKeCTBEHHBIMU HECYIIUMHU:

- Xopouio 0Tpa6OTaHHa$[ TEXHOJIOTUA C YCOBEPIICHCTBOBAHHBIM MEXaHU3MOM YIIPABJICHUA JOCTYIIOM,
nmoagacp KruBaroas 06CHY)KI/IBaHI/Ie OOJIBIIOr0  KOJIMYECTBA  IIOJIL30BATEled B peXKuMax
MMPOU3BOJIBHOI'O AOCTYyIIA U Tpa(i)I/IKa C MUHHUMAaJIbHBIMHU ITIOMEXaMH,

- OTIBIT MPAKTHYECKOTO WCIIOJIb30BaHUS BO BCEM MHpE ISl 00ECNedeHHs JOCTylma Ha OOIIHMPHBIX
TEPPUTOPHSIX;

- M3HAYAJILHO 3aIUTAHPOBAHHAS IIMPOKAs 30HA 0XBaTa KaKIoil 6a30BOM CTaHITHH;
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MOJIHBIA HA0OP crieluUKaIKi, B TOM YHCIIE CHEIUPUKAIIMK ceTel, 0€30IaCHOCTH, UCIIBITAHUN H
AKCIUTYaTaIlIMOHHBIX XapaKTEPUCTHUK.

Bausinue mMMpoKOMACIITAGHOTO pa3BepPTHLIBAHMS MPOBOAHBLIX H O0eCIpPOBOIHBIX ceTeid,
HCIO0Jb3yeMBbIX B CHCTEMAX YIIPABJIEHHS IEKTPOCETAMU, HA TOCTYNNHOCTh CIIEKTPa

Omna w3 menmeld pa3pabOTKH TEXHOJOTHH OecrpoBomHOi coToBoii cBs3u 3GPP m cemeiicTBa cTaHmapToB
IEEE 802 cocrour B TOM, YTOOBI TIOMEXH, CBSI3aHHBIC C IIHMPOKOMACIITAOHBIM HCIIOIH30BAHUEM
COOTBETCTBYIOIIMX TEXHOJOTHI U YyCTPOUCTB, HE OKa3bIBAJIM BIMSHUS Ha IOCTYTHOCTh CIIEKTpPa.

3710 (paKTOp MEPBOCTENEHHON BAXKHOCTH C YIETOM TOTO, UTO:

Ha CETOMHSIIHAN JeHb B Pa3HBIX CTpaHaX W pernoHax (Bxiarodas EBpomy, ABcrpammio, CeBepHYyIO
AMepuKy) yCTaHOBIIEHBI MUJUTHOHBI O€CITPOBOIHBIX YCTPONUCTB "yMHBIX" AIIEKTPOCETEH, COBMECTHO
UCTIOJIB3YIOIINUX T€ WIH UHBIC YYACTKU CeKTpa. KomudecTBO Takux pa3BepTHIBAEMBIX CETEH PacTerT,
1 B TEX XKe TreorpaduiecKux perHOHaX TUIAHUPYIOTCS HOBBIE ""yMHBIE" DIIEKTPOCETH BBUAY YCIICIITHOM
1 3P PeKTUBHON pabOTHI yKe CYIIECTBYIOIIHX;

BO BCEM MHpE IMIMPOKO HCIONb3YIOTCS MOOMIBHBIE OBITOBBIE OeclpoBOAHbIE ycTpoiicTBa. Kaxknoe
YCTPOHCTBO MOKET €KEMECAUHO IepeaaBaTh rurabaiTel JanHbIX. O0BEM HCIIOIB3yEMBbIX JAHHBIX OT
0ecIpOBOIHBIX YCTPOUCTB "yMHBIX" 3JIEKTpOCeTel MeHbIe Ha MOPSIKU. JINIeH3upyeMBblil CIIEKTP,
UCIIOJIb30BaHUEM KOTOPOTO YIPAaBJSIFOT OMEepaTopbl OECIPOBOAHOM CBS3H, MOXKET JIETKO BMECTUTh
BECh JIOTIOJTHUTENbHBINA TpaduK;

JIEHCTBYIOIME TEXHUYECKAE HOPMBI TAKUX PErYJIATOPHBIX OpraHoB, kak dejepanbHasi KOMUCCUS 10
ceu u UK Ofcom, obecnednim ycrenrHyto COBMECTHYH pabOTy MHIUIHOHOB OECTPOBOIHBIX
yCTpOcTB "yMHBIX" AiIeKTpoceTelt 0e3 MPUINHEHHS TIOMEX APYT IPYTY;

B cranmaprax OecmpoBomuoit cBs3u IEEE 802 wcmomb3yeTcst menblid  pAa  TEXHOJOTHH,
00ecrevYnBaOInX HANASKHYI0O pPaboTy OecpoBOMHBIX "YMHBIX" JIIEKTPOCETEH, HampuMmep
CKa4uKooOpa3Has MepecTpoiiKa 4acTOThI, SYCHCTasi MapUIPYTH3AIHs, CETMEHTANNsI, KOAUPOBAaHUE U
BBICOKOCKOPOCTHAsI Tepejada makeToB. Kpome Ttoro, OecrpoBojHbIE "yMHBIE" BIEKTPOCETH
YCTOMYMBBI K OOpBIBaM JIMHHUHN CBSI3M U IEpe00sIM B 3HEPrOCHAOKEHUH;

B TEXHOJIOTHSIX OECTIPOBOIHOM cOTOBOM cBs3u 3GPP ncnonb3yroTcst pa3nuvHbIe METOBI TOBBIIICHHS
3¢ (EeKTHBHOCTH HCITOTF30BAHUS BBIIEJICHHOTO CIIEKTPA, B TOM YHCIIe BRICOKOYPOBHEBASI MOTYJISIIIHS,
KOAMPOBaHME, pacrpesiesieHre 0JI0Ka pecypcoB, TIOAaBIEHHE U OCIa0IeHrne BO3ISHCTBHS ITOMEX, a
takke cuctema MIMO (MHOTOKaHAJIBHBIM BXOJ/MHOTOKAHAJIBHBIN BBIXOM). JOMOJHUTEILHYIO
YCTOHYHBOCTH 0O€CIIeYMBaEcT KOOPAMHUPOBAaHHAS pad0Ta MHOKECTBA ITYHKTOB;

HOBBIC KOTHUTHBHBIE TEXHOJIOTMH COBMECTHOT'O HCIIOJB30BAHUS PAJHOYaCTOT, pa3paboTaHHBIE B
pamkax cemerictBa crangaproB IEEE 802, mo3onstor obecnieuuts 3(HEKTUBHOE MCIONB30BAHUE
crekTpa 0e3 co3JaHusl BpPEeIHBIX MOMEX APYIMM IEPBHUYHBIM II0JIb30BATEISIM B TEX K€ WIN B
COCEIHUX I10JI0Cax 4acToT;

Takue npenycMorpeHHble B craHgaptrax IEEE 802 BO3MOXKHOCTH, Kak 30HAMPOBAHUE CIEKTpa,
HOPMBI HCHOJB30BaHMA CIIEKTPa, YIpaBlieHHEe Ha0OpOM KaHAIOB U COBMeCTHasi paboTa, obecnieuaT
MUHUMAaJIbHBIA YPOBEHD B3aMMHBIX TTOMEX;

TEXHOJIOTHH  OeCIpoBOMHOW  coToBOM  cBs3m  3GPP  mocTosSHHO — COBEpIIEHCTBYIOTCH,
u B Beimycke 13 cremudukamuii 3GPP 6ynyr moOaBieHbl HOBBIE BO3MOXKHOCTH, aKTyaJbHBIE B
KOHTEKCTE "YMHBIX" JIEKTPOCETEH;

nmpoBoAHbIe JuHUK CBs3u Ethernet He mMcmonb3yroT crekTp OECTPOBOJHOW CBSI3W, M OT HUX, Kak
MpaBwmiio, TpedyeTcs 00sS3aTeNIbHOE COOTBETCTBHE MECTHBIM W HAIMOHAJIHHBIM HOPMaMm B IIEJSX
OTPaHUYECHUS DIEKTPOMATHUTHBIX IIOMEX B HANPAaBIECHUU OT CUCTEM, HE BEAYLIUX Iepeaady.
Iloatomy npumenenwe Ethernet anms peanmmzanmm TEXHOJNOTHH M YCTPOWCTB OECHPOBOTHOW M
MPOBOJHOM CBSI3W B CHCTEMax YIOPABIEHHUS OSIEKTPOCETSIMH He TpeOyeT ydera KaKuxX-TO
JIOTIOJTHUTENBHBIX COOOpayKeHUH, CBA3aHHBIX C TIOMEXaMH PaIHOCBSI3H.
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Opnna u3 nenel pa3paboTku cemeiictBa ctannaptoB 3GPP cocroutr B ToM, 4TOOBI mMOMeXH, CBSI3aHHBIC C
IIMPOKUM HCIIOIB30BAaHNEM TEXHOIJIOTHH U YCTPOICTB Ha 0a3e dTHX CTaHAApTOB, HE OKA3bIBAIH BIHMSIHUS Ha
JOCTYITHOCTh CITEKTPa C yUETOM:

— ITUPOKOMACITAOHOTO pa3BEepPTHIBAHUS BO BCEM MHpPE CHCTEM, O0OECIICUYMBAIOIMINX TII00ATHHBIHA
POYMUHT JIJIsl MHJUTHOHOB €IMHUII TIOJh30BATEILCKOTO 000PYIOBAHHUS;

- HAaJCKHOTO M IIOYTH IIOBCEMCCTHOI'O OXBaTa TeppI/ITOpI/Iﬁ CETSIMH COTOBOM CBSI3H.

10 3akirouenue

[Ipy momomM ceTeil ABYCTOPOHHEH CBSI3M C BBICOKOM MPOIYCKHOH CHOCOOHOCTBIO, HCIOJB3YIOLIHX
0eCIpPOBOJIHYIO CBSA3b, CBSI3b MO JIMHUIM JICKTPONIEpeaayl WK IPyTryue TEXHOJIOTHH CBSI3H IS OAKITIOYCHUS
JATYNKOB U "yMHBIX" CIETUNKOB, MOXHO IIPEBPATUTH UMEIOLIMECS PACTIPEACTUTENbHbBIE CETH KOMMYHAIbHBIX
MpennpusiTiii B ""yMHBIE" JIIEKTPOCETH.

"VMHBII" y4eT W CBA3b MO KaHajdaM "yMHBIX" 3JIEKTpOCETEH TEOPETHYECKH IO3BOJSAT MOTPEOUTENIM
OTCJIC)KMBAaTh 3aKOHOMEPHOCTH CBOErO NOTPeOJeHHS M MEHATh MX B BBITOAHYIO [UIA ce0s CTOPOHY.
KommyHanbHbBIE IPEANPHUATHS CMOTYT HEIPEPHIBHO KOPPEKTUPOBATh TapUdbl B PeaIbHOM BPEMEHH C YUETOM
obmiel Harpy3ku U HE0OXOJMMOCTH OOecrednBaTh LEJIOCTHOCTh pacHpenesuTensHbIX cereil. Kpome Toro,
MOSIBUTCA TPUHIUIHAIBHAs BO3MOYKHOCTb PEryjlIMpOBaTh HArpy3Ky CO CTOpPOHBI ONpEAETCHHBIX KIacCOB
94aCTO UCIIOJIb3YEeMbIX OBITOBBIX IPUOOPOB U MPOMBILIUIEHHOT'O 000pYy10BaHUSI.

OO6mias nenp — o0eceYnTh BO3MOKHOCTh MOHHTOPHHTA THX WMHTEPAaKTUBHBIX "YMHBIX" 2JIeKTpoceTed u
yhpaBieHHS HMMH JUIS TOBBIIEHHUS 3()(EKTUBHOCTH, HAAEKHOCTH H O€30MacHOCTH KOMMYHAaIbHBIX
pacrpenenuTeIbHbIX CeTEH, a Takke OecrepeOOHBIX MOCTABOK 3JIEKTPOIHEPTUH, Fa3a U BOJbI TOTPEOUTEIISIM.

Hpuaoxenue 1

IIpumepsl eiicTBYIOIIUX CTAHAAPTOB, OTHOCHLIMXCS
K CHCTeMaM YNpaBJICHHU JJIEKTPOCeTAMH

All  Cranpaprtsl IEEE

CewmeiictBo cranaaptoB IEEE 802 comepxut pasnuunbie cTaHAapThl OECIIPOBOAHON CBSI3U, IPUTOIHBIC JUIS
MPUMEHEHUS! B 000PYAOBaHUHU "TIEPBOM MU' CHUCTEM YIPAaBICHHS AIIEKTPOCETSIMH. B MpHUBEIeHHBIX HIKE
TabNMIIaX JaeTcs CBOAKA TEXHMYECKMX W  OKCIUTyaTallMOHHBIX XapaKTEPUCTHK  O00OPYIOBaHHMS,
COOTBETCTBYIOIIMX CTaHIapTaM OecnpoBoHOi cBsizu cemelictBa IEEE 802.

[MPUMEYAHUE. — Texuuueckue napamerpsl, cBsazannbie ¢ IEEE Std 802.11, cMm. B Tabnuiie 2 Pekomenmaryu
MCH-R M.1450.
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TABJILIA Al.1

TexHuueckue 1 IKCILIYaTAHOHHbIE XaPAKTEPUCTUKH
coryacuo cranaapry |EEE 802.11

19

802.11ah??
XapakTepucTHKA 802.11 802.11n 802.11ac
Mopaeas 123 Mopean 224

IToanepxuBaemblie 24TTn 900 MI'n 900 MI'nt 24TTn 51T
IT0JIOCHI YaCTOT
(mmeH3upyemMsie
WA HETNIICH3UPYEMBIE)
HomwuHanbsHBIH pagimyc 1,5 km 2 KM 2 KM 0,25 kM 0,14 xm
JIehcTBUS
PexuMBl MOOHIIEHOCTH Kouesoii Kouesoii Kouesoii Kouesoii Kouesoii
(K04eBOI/MOOUITHHBIN) 1 MOOMJIbHBIN 1 MOOMJIBHBIN 1 MOOMIIBHBIH
[MukoBas cKOPOCTH 2 Mowut/c 156 Mo6wur/c 1,3 Mowur/c 600 Mowut/c 6 934 Mowur/c
nepeaayy JaHHbBIX
(A7t TMHUY BBEPX/BHHU3,
€CJIU pa3IN4yacTcs)
Merton mymnekcHou TDD
cesu (FDD, TDD u T. 1)
HomwunanbHas muprHa 20 MI'g 1,2,4,8, 2 MI'ng 20, 40 MI'n 20, 40, 80,
roJiocel o PY 16 MI'g 160 MTI'g
Metopl pazHeceHUs IIpocTpaHCcTBEHHO-BPEMEHHOM
IToanepxka cucTeMbl Her Ha Her Ha Ja
MIMO (nma/ueT)
Yupasiernue mydom/ Her Ha Ha Ha Ha
(opmMupoBaHue Tyya
Perpancnauus ABtomaTtudeckuii 3anpoc nosropeHusi (ARQ)
VYnpexnatouas JHa CaeprouHoe CaepTouHOE Ha Ja
KOPPEKIHS OIMIHOOK KOJMPOBaHUE KOAHMPOBaHUE

u LDPC u LDPC
Ynpasnenue [IpocnymmuBa- | [Ipocnymusa- IIpocnymuga- [Ipocnymmusa- IIpocaymuga-
IIOMEXOBOH HUE TIepe] HUE Tepe] HUE TIepe] HUE TIepe] HUE Tiepen
cuTyauuen nepenaveit nepenayeit nepenayeit nepenayeit nepenayei

1 BBIOOD 1 BBIOOD

YaCTOTHOTO YaCTOTHOT'O

KaHaJia KaHaJia
Ynpasnenue Ha
SHEPronoTpedieHIeM
Tononorus coeAUHEHUI CBs3b ITyHKTA C MyHKTOM, MHOTOTIPOJIETHAS, 3B€3/1000pa3Has
Mertoap! foctyna K cpenie CSMAJ/CA
MeToasl MHOTO- CSMA CSMA/TDMA | CSMA/TDMA CSMA CSMA

CTaHIOMOHHOTO JT0CTYyIa

Meton oOHapyKeHUS U
YCTaHOBJICHHSI
COEUHEHUH

IlaccuBHOE 1 aKTUBHOE CKaHUPOBAHHC

22 |EEE P802.11ah — 5T0 mpOEKT, KOTOpHIA ObLI YCIEUIHO 3aBEPIICH, HO K MOMEHTY COCTAaBJICHHS HACTOSIIEro

JOKYMEHTA Pe3yNbTaThl IPOIiecca YTBEPKACHUS OXKHUIAINCE.

23 Mopens 1 — onucanue ceMeiicTBa + BHYTPEHHSA MOJIEIb.

24 MO)_'IGJ'IL 2— KOHKPETHAas SKCITyaTallMOHHAad MOJCIIb + HapyXHas MOJCIIb.
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TABJINIA Al.1 (oxonuanue)

802.11ah?
XapakTepucTHKA 802.11 802.11n 802.11ac
Mogens 123 Mogens 224
Metozsr QoS Ouepens ¢ IPHOPUTETOM PATHOCBS3H, MAPKUPOBKA TPAH3UTHBIX TaHHBIX
U IpHOpHUTET Tpaduka
[NomydeHne naHHBIX Jla
0 MECTOIOJI0KEHUU
M3mepenue ganpHOCTH Ja
HIudpoBanne AES-128, AES-256
AyTeHTH(UKAIS/3aImITa Ja
OT [IOBTOPHOM Nepeaun
OOMeH KIIro4amMu Ja
Ob6HapyxeHue Ha

MOMICHHUYCCKUX Y3JIOB

YHuKanbpHas UIEHTH-
(buKaIys yCTpOUCTB

48-0MTOBBII YHUKAIBHBIA UICHTU(DHUKATOD

TABJIMLIA Al.2

Texnnveckune M IKCIIYaTAUOHHbIE XaPAKTEPUCTHKHU
corsiacHo cranaapry IEEE 802.15.4

Xapakrepucruka

3navenue

[lonnep>kuBaeMBble TOJIOCHI YaCTOT
(mMueH3upyeMble WK HenmuneHsupyemble) (MI'm)

Henmuuensupyemsie: 169, 450-510, 779-787, 863-870,
902-928, 950-958, 2 400-2 483,5
JIuensupyemsie: 220, 400-1 000, 1 427

Homunanpnas JaJIbHOCTh HeﬁCTBHH

OFDM - 2 km
MR-FSK -5 km
DSSS - 0,1 km

Pexnmbl MOOMITBHOCTH (KOYEBOI/MOOUIIBHBIH)

KoueBoii 1 MOOMIIBHBIHN

[TukoBast CKOPOCTH NepeNaun NaHHBIX (IS JTUHUH
BBEPX/BHU3, €CIIH PA3ITNIACTCS)

OFDM - 860 xbut/c
MR-FSK — 400 xbur/c
DSSS — 250 x6ut/c

Merton aymnexcHoi cBszu (FDD, TDD u 1. 1.)

TDD

Homunanpnas mupuHa nojocsl no PY

OFDM — o1 200 %'t 1o 1,2 MI'g
MR-FSK - or 12 g0 400 xI'1g

DSSS -5 MI'n
Meronbl pa3zHeceHus IIpocTpaHCTBEHHO-BPEMEHHOM
Ioxnepxxa cucremsr MIMO (na/uer) Her
VYnpasnenue aydoM/(hopMHpOBaHUE Ty4da Her
Perpancmsanus ARQ

VYrpexaaronias KOppeKIus OmmooKk

CBepToUHOE KOANPOBAHHE

VipasieHrue NOMEX0BOU cUTyaluen

[pocnymuBanue nepex nepeaadeii, BHIOOp YaCTOTHOTO KaHaJa,
CKauKkooOpa3Hasi MepecTpoiika 4acTOThI, PACIINPEHHE CIIEKTPa,
ObICTpast mepecTpoiKa YacTOTHI

VipasieHne dHEPronoTpedIeHneM

Ha

Tomonorus COGHI/IHCHI/Iﬁ

CBs3b ITYHKTa C ITYHKTOM, MHOTOIIPOJICTHAA, 3B€3[[006pa3HaH

Meronbl noctyna K cpeze

CSMA/CA
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TABJINIIA Al.2 (oxonuanue)

Xapakrepucruka

3HaueHune

MeToapl MHOTOCTAaHIIMOHHOTO JTOCTYTIA

CSMA/TDMA/FDMA (B cuctemMax co cKagkooOpa3HOiH
MIEPECTPONKOI JaCTOTHI)

MeTton oOHapy>KEHUSI U YCTAHOBJICHUS
COCIMHEHU N

AXTUBHOE U IACCUBHOE CKaHUPOBAHHUC

Mertonbr QoS

MapkupoBKa TPaH3UTHBIX JaHHBIX U IPHOPHUTET TpaduKa

HOJ’IY‘JCHI/IG JAaHHBIX O MCCTOIIOJIOKCHNH

Ja

W3mepeHue qaapHOCTH Ja
Mudposanue AES-128
AyTeHTH(pUKaIWs/3aIIiTa OT IIOBTOpHOH niepemaun | Ja
OO0MeH KoYaMu Ja
OO6Hapy KeHHE MOLICHHUYECKHX Y3JI0B Ha

YHuKanbHas HASHTH(QUKAINSI YCTPOHCTB

64-0MTOBBIN YHUKATBHBIA UACHTH(PHUKATOP

TABJIMIIA Al1.3

Xapakrepuctuku corsiacHo cranaaprty IEEE 802.16

Xapakrepucruka

3HaueHmne

[MonnepxuBacMbIe OIOCH YaCTOT
(JurieH3upyeMble WIN HEJTULIEH3UPYEeMBbIE)

JInuensupyemsie monockl yactot ot 200 MI'm no 6 I'T'x

HomunanbHas qajbHOCTh A€HCTBUS

OnTuManbHas TaTbHOCTD JI0 5 KM B TUITUYHBIX YCIIOBHSIX CBSI3U
MyHKTAa CO MHOTUMH ITYHKTaM#, (YHKIIMOHAIbHAS ATbHOCTD
o 100 km

PexxuMbl MOOHIIBHOCTH
(KoueBOH/MOOHIIBHBII)

KoueBoii 1 MOOMILHBII

ITukoBast CKOPOCTh Mepeaayy JaHHBIX
(75t TMHAY BBEPX/BHU3, €CJIN PA3IIMYACTCS)

802.16-2012: 34,6 UL/60 DL M6ut/c onHOM aHTEHHOMI

Tx BS (BW 10 MTI'u); 69,2 UL/120 DL M6wuT/c AByMs aHTEHHAMH
Tx BS (BW 10 MI'n); 802.16.1-2012: 66,7 UL/120 DL M6wur/c
nBymst anteHHamu Tx BS (BW 10 MT');

137 UL/240 DL M6ur/c uerbippmst antenHamu Tx BS

(BW 10 MI')

Merton aymnekcHoi cBszu (FDD, TDD u T. 1.)

Omnpenenensl TDD u FDD, wame Bcero ucnonb3yercs TDD,
anantuBHbli TDD — i1 acummerpudHoro tpaduka

HomunansHas mupuHa nojocsl no P4

Bribupaercs B quamaszone ot 1,25 10 10 MI'n

MCTO,HLI pa3HEeCCHUsL

IIpocTpaHCTBEHHO-BPEMEHHOMI

TToanepxka cucremsr MIMO (na/HeT)

Ha

Ympasnenue xydomM/GopMupOBaHHE Tyda

Ha

Perpancnanus

Ha (ARQ u rubpunnsiii ARQ (HARQ))

VYpexaaroniasi KOppeKIus Ommook

Ja (cBepTOYHOE KOJUPOBAHUE)

VYipasieHrue NIOMEXOBOH CUTyaluen

Jla (yacTHYHOE MOBTOPHOE UCTIONB30BAHUE YACTOT)

YnpasneHue HepronorpedIeHueM

Ha

Tomonorus coefMHEHUHN

CBs3b ITYHKTa CO MHOT'MMH ITYHKTaMH, CBA3b ITYHKTa C ITYHKTOM,
MHOTOITPOJICTHASA PETPAHCIIALINA

Mertonb! noctyna K cpeze

KOOpHI/IHI/IpOBaHHOC pa3peuieHue KOH(I)J'II/IKTOB, 34 KOTOPbIM
CJIeAYCT OPUCHTUPOBAHHOC HA COCITMHCHUEC QOS, MOAACPIKMNBACTCA
IMYyTEM MCIOJIb30BaHUS IIATU BUIOB IOPsAKa O6CJ'Iy)KI/IBaHI/I$I

MeToapl MHOTOCTAaHITMOHHOTO aocTtyna

OFDMA
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TABJINIA A1.3 (oxonuanue)

XapakTepucTuka

3HaueHnune

MeTton 0OHapy>KEHUSI U YCTAHOBJICHUS
COCJIMHEHU N

ABTOHOMHOE OOHApPYKCHUE, YCTAHOBJICHUE COCTUHCHUN
yepe3 CID/SFID

Mertonbr QoS Huddepernnanms QoS (moamepKUBArOTCA 5 KJIACCOB), OJAEPIKKA
QoS, OpHEHTHPOBAHHOTO HAa COCTMHEHUE

ITonyuyeHre TaHHBIX O MECTOIMOJIOKCHUU Ha

H3mepeHue nanbHOCTH Heobs3aTensHo

Mudposanue AES128 - CCM u CTR

AyTeHTH(HKAIMA/3aIUTa OT TIOBTOPHOM Ha

nepeaavn

OO0OMeH KITrouaMu

PKMvV2 (pazgen 7.2.2)

OOHapyXeHHe MOIIEHHNIECKUX Y3JI0B

Ha, BeIpaboTKa KIF0Ya JUTsl 3alUThl EeJTOCTHOCTH YIPaBIIFOIINX
COOOIEHNH 0 KpUNTOrpadhuuecKoMy KOy ayTeHTU(DUKALIUH
coobmennit (CMAC)/xeni-koay ayTeHTHPHUKAIIUN COOOIICHU
(HMAC). [JononHUTENBHO 3HaYeHHE MTPOBEPKU IIETOCTHOCTH
(ICV) AES-CCM anst 3amuthl neq0CTHOCTH 6;10k0B MPDU

YHuKanbHas uaeHTH(UKALNS YCTPOHCTB

MAC-anpec, ceprudukarsr X.509, nononsurenso SIM-kapra

TABJINIIA Al.4

TexHU4YeCcKHe M IKCIJIYyaTAIMOHHBIE XapaKTePHUCTHKHU
corjiacuo cranaapry IEEE 802.20 (pexxum 625k-MC)

XapakTepucTHKA

3nauenue

[lonnep>kuBaeMBble TOJIOCHI YaCTOT
(JrMeH3MpyemMble WM HEJINIEH3UPYEMBIC)

Jlunensupyemsie nonocs! Hke 3,5 [Ty

Homunanpnas JaJIbHOCTH HeﬁCTBHﬂ

12,7 km (Makc.)

PexnMbl MOOHIIBHOCTH (KOYEBOH/MOOUITBHBIN)

MoOUITbHBIH

IIukoBas CKOpOCTh NEpeAaun JaHHBIX

(m7st TMHAY BBEPX/BHU3, €CIIN PA3IIMYACTCS)

[TukoBasi ckOpoCTh Nepeauy JaHHBIX 10 JTMHUM BHU3 —
1 493 Mowut/c, o uHUE BBepX — 571 kOuT/C (IIMpHHA MOIOCH
Hecymei 625 x[1r)

Merton nymiekcroii cBsizu (FDD, TDD u . 11.)

TDD

HomunanbsHas mupuHa nojocsl no P4

2,5 MI'1 (BMeriaet 4yeThipe HecyInux ¢ pasnocom 625 kI'), S MI'ig
(BMerIaeT BoceMb HECYIIHUX C pazHocoM 625 kI'm)

CKOpOCTh MOy ISIHH/KOAUPOBAHUS
BOCXO/JISIIAST M HUCXOIAIIAS

AnantuBHble Monysinus u kogupoanue, BPSK, QPSK, 8-PSK,
12-PSK, 16-QAM, 24-QAM, 32-QAM u 64-QAM

Mertonas! pazHeceHus

IIpocTpaHcTBEHHOE pa3HECEHUE

TToanepxka cucremsr MIMO (na/HeT)

Ha

VYnpasnenue aydoM/hopMHpOBaHUE Tyda

N36uparenbHOCTD 110 MPOCTPaHCTBEHHOMY KaHalTy M 00paboTka
CUI'HAJIOB aJalITUBHBIX aHTEHHBIX PELIETOK

Perpancisauus

Brictpriit ARQ

VYrpexaaroniasi KOppeKIus Onmook

BrouHoe 1 cBepTOYHOE KOAUPOBaHKE/AEKOANPOBaHUE 10 Butepou

VYipasieHne NOMEXOBOH CUTYaluu

O6pa60TKa CHUTHAJIOB aJallITUBHBIX aHTCHH

VipasieHne dHEPronoTpedIeHneM

AJanTuBHAs CXeMa YIPaBICHHS YHEPTOMOTPEOICHIEM

(c oOpaTHOIi cBsA3BIO U O6€3 TaKOBOK). YTIpaBlieHUE
9HEPronoTpedIeHHUEM MOBBIILAET POIMYCKHYIO CIIOCOOHOCTD CETH
U CHIDKAET YHEPromnoTpeOICHNE HA JIMHUSAX BBEPX U BHU3

Tomonorus COGHI/IHCHI/Iﬁ

CBs3b ITYHKTa CO MHOTUMHU ITYHKTaMH

Meronast nocTyna K cpene

ITpomsBonbHbIid noctyn, TDMA-TDD




Otyer MCD-R SM.2351-1

TABJINIA Al.4 (oxonuanue)
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XapakTepucTuka

3HaueHnune

MeToapI MHOTOCTaHIIMOHHOTO JAocTyna

FDMA-TDMA-SDMA

MeTton oOHapy>KeHHS U YCTAHOBJICHUS
COEIMHEHN

[o B3anMHOM ayTeHTH(UKAITIHE MEXTy 0a30BOH CTaHIINEH
1 TOJTB30BATENBCKUM TepMuHaioM (BS-UT)

Mertonbr QoS

B pexume 625k-MC onpeneneno Tpu kinacca QoS, pearu3yromux
mogens IETF Diffserv: 6sictpas nepeanpecanus (EF),
rapaHTHpoBaHHas nepeanpecanus (AF) u HerapanTupoBaHHas
nepeanpecauyst (BE). Jloruka paboTsl B Ka)10M TIpOJIeTe
ocHoBaHa Ha kKoj0BbIX Toukax DiffServ (DSCP)

HOJ’IY‘JCHI/IG JAaHHBIX O MCCTOITIOJIOKCHNH

Ha

I/I3Mep€HI/Ie JaJIbHOCTH

Ha

Hludpoanne

ITorokoBoe mudposanue RC4 u AES

AyTeHTU(UKAIN/3a0UTa OT HOBTOPHON
nepenadn

AytenTtudukanus 6a3oBoii cranun (BS) u monap30BaTenbeKoro
tepmuHana (UT) Ha ocHOBaHMH ITUPPOBBIX CEPTUPHUKATOB,
moxmucaHHbIX coracHo ctanaapty ISO/IEC 9796 mo anroputmy
Pusecra, Hlamupa u Aanemana (RSA)

OO0OMeH KITrouaMu

[IngpoBarie METOIOM SJLIMIITHIECKUX KPUBBIX (C HCIIONB30BAHUEM
kpuBbix K-163 u K-233 u3 crangapra FIPS-186-2)

OOHapyxeHHe MOIIEHHNYECKUX Y3JI0B

3aH.[I/ITa OT MOIICHHUYCCKUX Y3JIOB

YHuKanbHas HASHTH(HUKAINSA YCTPOHCTB

Ha

TABJINLIA Al.5

TexHUYeCKHE U IKCIUIYaTAIHOHHbIE XaPAKTePUCTHKH
coraacHo cranaapry IEEE 802.22

XapakTepucTHKA

3nauenue

[lonnep>kxuBaeMble TOJIOCHI YaCTOT
(JTMIeH3MpyeMble WM HEJINIEH3UPYEMBIC)

54-862 MI'y

Homunanpnas JaJIbHOCTh HeﬁCTBHﬂ

OnTumasbHast JATEHOCTH 10 30 KM B THITHYHBIX YCIOBUSX CBA3H
MYHKTa CO MHOTHMH ITYHKTaMH, (YHKIIHOHAIBHAS JaTbHOCTD
o 100 kM

PexuMBI MOOMIIBHOCTH
(KoueBOH/MOOHIIBEHBIIA)

KoueBoii 1 MOOMIIBHBIA

[MukoBasi CKOPOCTh Mepelauu JaHHBIX
(st TMHAY BBEPX/BHU3, €CJIN PA3ITHYACTCS)

22-29 Mowur/c, Beie 40 Mout/c ¢ MIMO

Merton aymnekcHoi cBszu (FDD, TDD u . 1.)

TDD

HomuHanbHast rosoca MpoITyCKaHusT PaoKaHaIa

6, 7 wm 8 MI'g

MCTO,HLI pa3HEeCCHUsL

[IpocTpaHCTBEHHBIH, BpeMEHHOW, OJIOYHBIC KOJIBI,
MIPOCTPAHCTBEHHOE MYJIbTHILIEKCHPOBAHUE

TToanepxka cucremsr MIMO (na/HeT) Ja

Ympasienue xydomM/GopMupOBaHUE Tyda Ja

Perpancnsuus ARQ, HARQ

VYpexaaroniasi KOppeKIus ook CeeprouHoe kogupoBanue, Turbo u LDPC
VYipasieHrue NOMEX0OBOW cuTyanuen Ha

YnpasneHue HepronorpedIeHueM

Z[a, Ha60p PEXKMUMOB C MIOHUKEHHBIM 3Hepr0HOTpe6J'I€HI/I€M

Tononorus coeAUHEHMI

CBs3b ITYHKTa CO MHOT'UMH ITYHKTaMH1

Mertonb! noctyna K cpeze

TDMA/TDD OFDMA, MAC Ha 0CHOBE pe3epBHpOBaHUS
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TABJINIA Al.5 (oxonuanue)

XapakTepucTuka 3naveHune

OFDMA
Ha, no MAC ID yctpoiicta, CID u SFID

MeToapl MHOTOCTAaHIIMOHHOTO JTOCTYTIA

MeTton 0OHapy>KEHUSI U YCTAHOBJICHUS
COCJIMHEHU N

Mertoasr QoS

Huddepennuarys QoS (MoaIepKUBAIOTCS S5 KIACCOB),
moxaepxkka QoS, OpHEHTHPOBAHHOTO HA COCTMHEHHE

[omydeHne TaHHBIX O MECTOIOIOKEHUN Omnpenenenne reorpa)MuaecKoro MECTOIOIOKEHHUS

H3mepeHue nanbHOCTH Ja
AES128 - CCM, ECC u TLS
AES128 — CCM, ECC, EAP u TLS, 3ammTa 0T MOBTOPHO# ITepeavn

Mudposanue

AyTeHTH(pHUKANNA/3aMHUTA OT IIOBTOPHOI

nepenavu MOCPEICTBOM IIM(PPOBAHKUS, AyTCHTH(OUKAIIMN 1 MAPKHUPOBKH [TAKETOB
O6MeH KIIrouaMu Ha, PKMv2
OOHapy»X eHHe MOIICHHUYECKUX Y3JI0B Ha

YHuKanbHas uaeHTH(UKALNS YCTPOHCTB 48-0MTOBBII YHUKAIbHBINA HIeHTUQUKATOD, cepTudurat X.509

Al.2 Cranpaptet MCI-T

CemeiictBo Pexomenmammiit MCO-T G.990x (G.9901, G.9902, G.9903, G.9904) 6puto pa3paboTaHo amst
oOecriedeHusT BO3MOXKHOCTEH TOMKIIOYEHHS W CBS3M B "YMHBIX" JIIEKTPOCETSX Ha 0a3e TEeXHOJOTHi
Y3KOMOJIOCHOH CBsi3u 1o JuHHUAM dnekTponepenaun (NB-PLC). B mpuBeneHHBIX HIDKE TaONHIax HaeTcs
CBOJKA TEXHMYECKHX M SKCIUIyaTAl[MOHHBIX XapaKTEPUCTUK JBYX MPOBEPEHHBIX HA MPAKTHKE TEXHOIOTUI
NB-PLC, kotopsie paccmotperst B MCO-T.

TABJIMLIA Al.6

Texnuveckune u IKCIIYyaTAIMOHHbIE XAPAKTEPUCTHKH
corjacHo Pexomenganuam MCI-T G.9903 u G.9904

XapakTepucTHKA 3Hayenus coraacuo G.9903 3Havenus coriacuo G.9904
TomnepxuBaembie nosiockl yacToT | 35-488 k't 42-89 xI'ny
[TukoBast cKOpOCTh Tepeaadn 42 xbur/c 128 x6ur/c
JIAHHBIX
MeToab! MHOTOCTaHIIMOHHOTO OFDM OFDM

A0CTyna

VYopexaromas KoppeKuus

ITo Puny-ConomMoHy, CBEpTOYHBIIT KOJ,

CBepToOuHBIH KOJI, ckpemobIep,

ommnoboK CKpeMOIep, IepeMeKUTENb, MePEMEKUTENh
KO/ C IOBTOPEHUSIMHU
Tomnonorus cetu Slyeucras JpeBoBugHas
Perpancnanus ARQ ARQ
Merons! 1ocTyna K cpene CSMA u npHOpHUTETHBIHA CSMA u 6eckoH(IUKTHBII

WU IPUOPUTETHBII

Meton oOHapykeHHs

6l0WPAN u metoasl Ha Oaze

KonkpeTHas mporenypa peructpanuu

Y YCTaHOBJICHUS] COEIMHEHUI EAP-PSK B CETH

Mertonbr QoS Juddepenmmanus QoS, Juddepennumanus QoS,
2 ypOBHS IPHOPUTETOB 4 ypoBHS IPHOPHUTETOB

Mudposanue AES128 — CCM AES128 — GCM

AyTeHTH(HKaIA/3aIHTa
OT NOBTOPHOU Tepeiavyn

MexaHn3Mm ayTeHTHUKAINT
U 3aILUTHI OT IOBTOPHOH nepenadn

MexaHu3M ayTeHTU(PHUKALIH
U 3aILUTHI OT IOBTOPHOH nepenadn

OOMeH KIIroYyaMu

Ja

Ja

YHUKanbHAs HACHTU(UKAITH
YCTPOMCTB

64-0MTOBBIN YHUKATBHBIH
HACHTH(PHUKATOP YCTPOHCTBA

64-0MTOBBIN YHUKAIBHBIH
HACHTH(PHUKATOP YCTPOHCTBA




Al3

AnbsiacoM 3GPP BbINyIIEHBI pa3aryHble CTAaHAAPTHI OECIPOBOJIHON CBSI3U, IPUTOHBIC JIJISI TPUMCEHEHUS B
o0opynoBaHuH "TIEPBOM MIIIH' CHUCTEM YIPaBIEHUS AIEKTPOCETSIMH. B mpruBeeHHON HIDKE TaOIuIe JaeTcs
CBOJIKA TEXHUYECKHUX U IKCILTyaTAIl[MOHHBIX XapaKTEPUCTUK 00OPYJIOBaHHUS, COOTBETCTBYIOIIUX CTaHIapTaM

Crannaptol 3GPP

OecnpoBoaHoi cBs3u 3GPP.

Otyer MCD-R SM.2351-1

TABJIMLIA Al.7

TexHH4YeCcKHe U IKCIJIYaTAIMOHHbIE XapAKTePHUCTHKH cOrJIacHO TexHojorusam 3GPP

CBSI3U C YCTPOHCTBOM

DOYyHKIHOHATbHAS Exnnuna GSM/EDGE UMTS HSPA+ LTE
XapaKTepHCTHKA H3MepeHust
Bo3moxxHOCTH % BpeMeHU B 3aBucumoctu B 3aBucumoctn B 3aBucumoct B 3aBucumoct
HaJIeKHOTO OT KOHKPETHOM OT KOHKPETHOH OT KOHKPETHOM OT KOHKpPETHOM
YCTaHOBJICHUS CHCTEMBI CHCTEMBI CHCTEMBI CHCTEMBI
HajIeKauieit THHIN (06bIuHO > 99%) (06b1uHO > 99%) | (06bIuHO > 99%) | (0OBIUHO > 99%)

30Ha oXBara

C HOPMaJIbHBIM
OTIEPEKCHUEM;
pazuyc 120 xm
C YBEIIMYEHHBIM
OTIEPEKECHUEM

IUISL COT
C YBEITMYECHHBIM
U pa3Mepamu

JUISL COT
C YBEINYECHHBIMH
pa3mepamn

BozmoxkHOCTB Yacrora B 3aBucumoctn B 3aBucumoctu B 3aBucumoctu B 3aBucumoctu
HOAEPIKaHUS BO3HUKHOBEHHS OT KOHKPETHOH OT KOHKpETHOIT OT KOHKPETHOH OT KOHKPETHO
HaJUIe)Kaero OTKa30B CHCTEMBI CHCTEMBI CHCTEMBI CHCTEMBI
COCIMHCHHS Ha 1 000 ceancos (06braHO < 1%0) (06braHO < 1%) (06140 < 19%0) (06br9HO < 1%)
T'onocoBas cBs3b Ha Ha Ha Ja
Tepenaua faHHBIX MaxkcumaibHast C ucnons3oBanuem | 2,048 M6ur/c 346 Mb6ut/c ~4 T6ur/c (DL);
MOJIB30BATENbCKAs | 8 HHTEPBAJIOB: (DL); ~1,5 M6ur/c (UL)
CKOPOCTh 0,1856 Mo6ur/c 34 M6wur/c (UL) JUIS BITTyCKa 12
nepesiadn JaHHEIX | (CryxGa JUIsL BBIITyCcKa 12
Ha Ka)XI0To HaKeTHO
I10JIb30BATECIIA, paguocsszu
Mowurt/c ob1ero
TIOJTE30BaHMS
(GPRS), UL/DL)
0,5568 Mourt/c
(pacumpenHas
GPRS (EGPRS),
UL/DL)
0,928 Mowurt/c
(EGPRS2-ADL)
0,7424 Mo6ut/c
(EGPRS2-A UL)
Boinyck 7: nunus
BHH3 C IBYMSI
HECYILMMH,
2x (EGPRS,
EGPRS2-A)
Boimyck 12:
JIMHUS BHU3
C MHO)KECTBOM
HECYIIHUX,
2x-16x (EGPRS,
EGPRS2-A)
Buneo MakcumaiibHOE Ha Ja Ja Ha
paspeleHue
B ITUKCEISX
(ipu X K/c)
['eorpaduueckas KM? Pagnyc 35 kM Pamuyc 120 km Pagunyc 120 km Pamuyc 100 km
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TABJINIA A1.7 (npodonacenue)

DYHKIHOHATbHAS
XapaKTePUCTHKA

Eaununa
H3MepeHus

GSM/EDGE

UMTS

HSPA+

LTE

BromkeT muHNN

nb

146,36/133,39 15
(Veh A50)
(EGPRS)

C pa3HeceHuem
MIPUEMHUKOB

Ha 6a30BoOit
IpUeMO-
nepenaToyHoN
craniuu: 144 nb
s GPRS/
EGPRS/
EGPRS2-A

o 147 1B

Jlo 147 B

(B BBIIIyCKe 13
IUIaHUpYyeTCs
JlanbpHenIee
pacmmpenue
30HBI IIOKPBITHSA)

Mo 143 1B (DL);
mo 133 1b (UL)

(8 BeImycke 13
IUIAHUPYETCS
JlaJipHelIee
pacLIMpEHHE 30HbI
MTOKPBITHSA)

MaxkcumanabHas
CKOPOCTh
OTHOCHUTEIIEHOTO
TIepeMEIICHUS

KM/4

350 km/4

350 xkm/a

350 km/4

350 xkm/a

MakcumanbHbIH
JIOTIEPOBCKUI CIBUT

I'm

1000

CO crensmen
cXeMoi
BBIPAaBHUBAHUS
KaHaJIOB

648

648

648

ITukoBast ckopocTh
nepeaayn JaHHBIX
B paguoKaHaje

0 JINHUU BBEPX

Mo6ur/c

0,271 Mowur/c
(GPRS)
0,8125 M6wur/c
(EGPRS)

1,0833 Mour/c
(EGPRS2-A)

1,024 Mo6ut/c

34 Mowur/c
JUTS BRITTycKa 12

~1,5 Mourt/c
JUTS BBITTyCcKa 12

[TukoBast ckopocTh
Tepeaayn JaHHBIX
B pagrioKaHaje
10 JITMHUH BHU3

Mo6ur/c

0,271 Mowur/c
(GPRS)

0,8125 M6wur/c
(EGPRS)

1,3542 Mo6ur/c
(EGPRS2-A)

Beimyck 7: nuHus
BHH3 C IBYMS
HECYIIUMH, 2X
(EGPRS,
EGPRS2-A)
Brimyck 12:
JIMHUS BHU3

C MHOXXECTBOM
HECYIIHX,
2-16x (EGPRS,
EGPRS2-A)

2,048 Mowurt/c

346 Mb6ut/c
JUIs BBITTycKa 12

~4 Mowut/c
JUIs BBIITycKa 12

IIukoBas peanpHas
CKOpOCTb IIepeiaun
JIAaHHBIX 110 JIUHUH
BBEPX

Mobur/c

C HCII0IK30BaHU-
€M 8 UHTEepBAJIOB:
0,1856 Mowurt/c
(GPRS)

0,5568 Mourt/c
(EGPRS)

0,7424 Mowurt/c
(EGPRS2-A)

0,960 Mowurt/c

~29 Mo6ut/c
(motepu
OTHOCHUTEIBHO

PHY ~15%)

~1,275 I'but/c
(notepu
OTHOCHUTEIILHO

PHY ~15%)
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TABJINIA A1.7 (npodonacenue)
DyHKIMOHATbHAS Exununna GSM/EDGE UMTS HSPA+ LTE
XapaKTepHCTHKA H3MepeHHst
ITukoBas peanbHas Mour/c C HCHoIL30BaHUEM 1,920 Mo6wurt/c ~294 Moéwut/c ~3,4 I'our/c
CKOPOCTb Iepeadn 8 HHTEpBaJOB: (motepu (notepu
JAHHBIX 10 JINHUN 0,1856 M6ur/c OTHOCHTEJIBHO OTHOCHTEIBHO
BHH3 (GPRS) PHY ~15%) PHY ~15%)
0,5568 Mourt/c
(EGPRS)
0,928 Mowur/c
(EGPRS2-A)
Beinyck 7: nuHus
BHHM3 C IBYMS
HECYIMMH,
2x (EGPRS,
EGPRS2-A)
Beimyck 12:
JIMHYSI BHU3
C MHOKECTBOM
HECyIInX,
2x-16x (EGPRS,
EGPRS2-A)
Cranpapt I'Tu (L/UL) Pabora Bo3MoKHa, Pabora Pabora Pabora
paauocBs3u ob1ero HO crienupuKaIms BO3MOXHA BO3MOJKHa BO3MOXHA
IOJIb30BaAHHS Ha JIaHHbI MOMEHT (ocTym k
B HEJIMLICH3UPYEMBbIX OTCYTCTBYET HEJMLEH3UPYEMBIM
Iojocax MoJI0CaM TpU
MIOMOIIIN
JIMIEH3UPYEMBIX
IUIAHUPYeTCs
B BhIIycke 13)
Crannapt I'Tu (L/UL) Hecxonbko Heckonbko Hecxonbko Heckonbko nosoc
paanocBs3u 001Iero TIOJIOC COTJIACHO MOJIOC COTJIACHO | IOJIOC COTJIACHO | COTJIaCHO
MOJIb30BAHMS 3GPP 45.005 3GPP 25.101 3GPP 25.101 3GPP 36.101
B JIMLIEH3UPYEMBIX n 36.104
osocax
CraHgapT yacTHOH I'Tu (L/UL) PaGoTa Bo3MOXHa, PaGora Pabora [a, BKiIrOYast pexnM
paanoCBsI3u HO crienuguKarys BO3MO’KHA, HO BO3MOYKHa, HO "Ha)xxMH U ToBOpHU"
B JIMLICH3UPYEMBIX Ha JaHHBIH MOMEHT | crienuguKanus crierpUKaLHs MOPTaTUBHOM palnu
moJIocax OTCYTCTBYET Ha JaHHBIN Ha JIaHHBII 1 TEXHOJIOTHIO
MOMEHT MOMEHT OpsIMOH CBSI3U
OTCYTCTBYET OTCYTCTBYET MEXKITY
yCTpoiicTBaMu
Meton nyniaexkcHon TDD/FDD FDD FDD u TDD FDD u TDD FDD u TDD,
CBsI3H BKJIFOYAs
HOJTY/TyTUICKCHBIN
FDD
[Hupuna nomaocet Kl 208 xI'm @ 99% 5MI'u jiss FDD | 5 MI'n nns FDD | 1,4; 3; 5; 10; 15;
HecyIen 20 MI'u
CoBoKymnHast

UIMPUHA TTOJIOCHI
yactot 10 100 MI'g
C UCIIOJIB30BAHUEM
00BEINHEHNS
HECYIINX




ARQ, HARQ -
JIONIOJIHUTEIbHAS
HM30BITOYHOCTh

ARQ/HARQ

ARQ/HARQ
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TABJINIA A1.7 (npodonacenue)
DyHKIMOHATbHAS Eannnua GSM/EDGE UMTS HSPA+ LTE
XapaKTepuCTHKA H3MepeHHst
PasnHoc xaHaioB Kl Pasnoc xaHamoB 5MI'n s FDD | 5 MI'y jis FDD | HomuHansHbIH
200 k' Pa3sHOC KaHAJIOB =
(BWChannel(1) +
BWChannel(2))/2,
rae BWChannel(1)
n BWChannel(2) —
3TO HMIMpPHUHA TTOJI0C
JIBYX COOTBETCT-
BYIOIIMX HECYIIUX)
KonnvecTBo HenmepeKphIBaAIOIUXCA Cwm. 3GPP 45.005 | Cwm. 3GPP Cwm. 3GPP Cwm. 3GPP 36.101
KaHaJIoB B paboueil monoce 25.101 25.101 u 36.104
D¢ dexkTHBHOCTD out/c/T'q 270,8/200 = 1,354 | 0,2048 6ut/c/Ty 2,2 6ur/c/Ty 15 6ut/c/Ty (UL);
UCIIOJIb30BaHHUS (GPRS) (UL); (UL); 40 6ut/c/Tn (DL)
CIIEKTpa 812,5/200 = 0,4096 6ut/c/T | 5,6 our/c/T
= 4,0625 (bL) (bL)
(EGPRS)
1 354,2/200 =
=6,771
(EGPRS2-A)
Cpenusist out/c/I'n/cota 1,1760 Mowurt/c/ 0,67 DL B 3aBucumMocti B 3aBucuMoctu
3¢ PEKTHBHOCTH MI'/cota (c pa3HeceHueM); | OT cueHapus OT CIICHapuUs
HCIIONB30BAHUS (Veh A50) 0,47 UL pas3BepThIBaHus, | pa3BepTHIBAHUS,
CIIEKTpA B COTE (EGPRS) (Pedestrian A) MIPUMEPHBIC pUMEpHbIC
JIMATIa30HbI JTaTa30HEI
3HAYEHMI 3HAYEHUH 1
1,1-1,6 DL; BBIITyCKa 8
n0,7-2,3 UL COCTaBJISIOT
1,8-3,2 UL
n 0,7-1,05 DL
JlmuTebHOCTh Kaapa | Mc 120/26 mc 10 mc 10 mc 10 mc
(TTI =2 mc) (TTI=2mc) (TTI=1wmc)
MaxkcumanbHbId Gaiit 1 560 GaiiroB Her 42 192 6utoB 8 188 GaiiToB
pasmep nakera Ha uHTepdelice (PUKCHPOBAHHOTO | Ha MOTOK st UL/DL
RLC pa3mepa st s DL
FDD (3aBucur 22 996 6utoB
OT YPOBHS s UL
MOIYJISIIUH
1 KOJINYECTBa
KOJIOB JICJICHUS
kanasnoB); TDD
(3,84 Mbwut/c) =
=12 750 GaiiToB
(cm. 3GPP
25.321)
ITonnepxka Ha/uer Ha Ha Ha Ja
CerMEeHTalu’
Mertonsl pasHeceHust | AHTEHHa, Ha Ha Ha Ja
HOJIIpU3aLus,
HPOCTPAHCTBO,
BpeMst
VYrpasnenue 1y4oM Ha/uer Her Her Ha Ja
(0552 svinycka 5)
Perpancnsamnus ARQ/HARQ/- [Ha, Hanpumep [a, Hanpumep [Ha, Hanpumep [Ja, Harmpumep

ARQ/HARQ
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DyHKIMOHATbHAS Exununa GSM/EDGE UMTS HSPA+ LTE
XapaKTepHCTHKA M3MepeHHst
Merton koppekuun Tlepdopuposannoe Caeprounbiii kox | CBeprouHblif Ko | Turbo; xonbueBoit
omuboK CBEPTOYHOE u Turbo u Turbo CBEPTOYHBIN KOJ|
KOJIMPOBaHUE Ha BEIaTeIbHOM
B cucremy EGPRS2- KaHaje

A s BBIITyCKa 7
00aBIIEH METOJ

Turbo
ITonaBnenue momex Ja, Hanmpumep Her Hamms DLuUL | [la
MOJIaBIICHUE (0ns2 svinycka 5)
oMeX C
HCTIOJIB30BaHUEM
OJIMHOYHOM
AQHTEHHBI
(SAIC) DLIRC DL u
UL
Pabouas Hecxkompko momoc VYkazana B 3GPP | Ykazana B 3GPP | Vkasana B 3GPP
pazuodacToTra coriacao 3GPP 25.101 25.101 36.101
45.005
TloBTOpHBIE C u3meHsieMoit C u3mensieMoit C u3meHseMoit C u3menseMoit
TIOTIBITKU KoH(pHUryparmei KoH}urypanued | KoHpHTrypanued | KOHQUTypamuen
Wupnkanms Ja; 64 ypoBHS Ha; 77 ypoBHel Ha; 77 ypoBHeit LTE coobmraer
HaIpsSKEHHOCTH ot —110 gbm + ot —100 nbm ot —100 nbm MOII[HOCTh
MOJISI IPUHHUMAEMOTO nIKana 10 —25 nbm 1o —25 nbm MPUHATOTO
curHana (RSSI) u 10 —48 nbm + OTIOPHOTO CHTHAJA
IIKasa (RSRP)
IUTSL COCETHHUX COT
LTE u RSSI
(77 yposneit
ot —100 1bm
1o —25 nbwm)
IUTSL COCETHUX COT
HSPA u EDGE.
Cwm. 3GPP TS
36.133
IToreps makeroB OcTaToYHbIH OcTaToYHBIH 3aBucuT 3aBucHt ot padoueit
ko3 durpent 6iokos | BLER = 1% oT paboueit TOYKH, HO OOBIYHO
¢ omnbkamu (BLER) | mocne HARQ TOUKH, OCTaTOYHBIH
= 1% mocie HARQ HO OOBIYHO BLER =1%
OCTaTOYHBIN nocie HARQ
BLER = 1%
nocine HARQ
MexaHu3Mbl Ha, nanpumep DTX, Ja, Hanpumep Ha, nHanpumep Ja, Hanpumep
CHUKCHUS DRX u ynpaBnenue DTX, DRX DTX, DRX DTX, DRX
9HEPronoTpeOIeHHs JHEpronoTpedIeHHeM
[Monnepxka pexMOB Ha Ha Ha, nHanpumep Ha
C TIOHIKEHHBIM Ooee
JHEPromoTpeOIeHHEM JUTATEJIbHBIC
LIUKJIBI
DTX/DRX
BO BCEX
COCTOSTHHSX
CBs3b ITyHKTa Ha Ha Ha Ja

C IYHKTOM
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DyHKIMOHATbHAS Exununna GSM/EDGE UMTS HSPA+ LTE
XapaKTepHCTHKA H3MepeHHst

CBsI3b IIyHKTA Ja Ja JHa Jla

CO MHOTHMH

ITyHKTaMH

Panunosemanue Ja Ja Ha Jla

Xennosep Ja Ja Ja Jla

Mertoas! noctymna TDMA CDMA [Inmannpyemsrit [Inanupyembrit

K cpene ¢ KOMMyTanuei ¢ KOMMyTanuen MAKCTHBIN MaKETHBIN
KaHaJIOB KaHaJoB noctyn CDMA noctyn OFDMA

Ob6HapyxeHue Kanan Kanan Kanan Kanan
CHHXPOHM3AIUI CHHXPOHM3AlMH | CHHXPOHM3AIlUU | CHHXPOHM3AIMU
1 BEIIAHUS Y BEIaHUS 1 BEIIAHUS U BEIaHUS

YcraHoBneHue Bpemennsrit UYepes Uepes HRNTI UYepes CRNTI

COEIMHEHUI MOTOK OJIOKOB pa3nIu4HbIC u ERNTI,
(TBF) RNTI MIPUCBOCHHBIC

UE

Ipuopurer Tpaduka | diffserv, resserv IIpuoputersl, IIpuopurerts!, IIpuoputersl, IIpuopurertst,
OTIpEIEICHHBIE OTIpEe/IeNICHHBIE OIIpe/ieNICHHBIE OTIpEe/IeNICHHBIE
3GPP 3GPP 3GPP 3GPP

Ouepenn [ImarmpoBIIMK Ia, a, Ia,

C IPUOPHUTETOM B 0a3oBoi B IUTAHUPOBIIVKE | B IUIAHMPOBINUKE | B IUIAHHMPOBIIUKE

paauocBszu CTaHLIUHN y31a Node B y3ma Node B y31a eNode B

TosnyueHue HaHHBIX Meronst aGPS Meronsr aGPS Merons! aGPS Meroast A-GNSS,

0 MECTOIOJIOKEHUHI n UTDOA n OTDOA u OTDOA OTDOA, E-CID

(koopauHATHI X, Y, Z) COTJIaCHO COIJIACHO COI'JIACHO u UTDOA cornacHo
crerdUKanuu crier KA crienupuKanun crier KA
3GPP 3GPP 3GPP 3GPP

W3mepenue

JTAJIbHOCTH

(coo0IeHne TaHHBIX

0 PacCTOSTHUU)

HIudposanue IMopnepxuBaembie | A5/3, A5/4, KASUMI KASUMI n SNOW 3G/AES

aJITOPUTMBI GEA3 SNOW 3G

AyTreHTUbUKAASA Ha Jla, B3aumMHas Ja, B3anmHast Jla, B3aumHas

3ammuTa Jla Ja Ja Ha

OT MOBTOPHOM

nepenadu

OOMeH Kirouamu IMonnepxuBaemele | MILENAGE MILENAGE AKA AKA

MIPOTOKOJIBI

Hcrounuku nomex Jpyrue Hpyrue Jpyrue Hpyrue

TIOJTb30BATENH, MOJTE30BaTEINH, TIOJTb30BATENIH, MOJTE30BATENH, COTHI

COTBI U CE€TU

COThI U CE€THU

COTBI U CETH

" CCTU

[Tomexu Ynpasnsiemblie VYnpasnsiembie Ynpasnsiemble VYnpasnsiemble

B COBMEILIEHHOM COTI'JIACHO COTJIACHO COTJIaCHO COTJIACHO

KaHaJe crienupUKaIuIM crenupUKanusIM | crnenuUKanusIM | CreHOUKAIIIM
3GPP 3GPP 3GPP 3GPP
Y KOHKPETHOM ¥ KOHKPETHOM 1 KOHKPETHOMU ¥ KOHKPETHOM
peanu3anuu peanm3anun peanu3anuu peanm3anun

ITomexu B cocerHeM VYmpasinsiembie VYrpasinsiembie Vmpasnsembie VYrpasnsiembie

KaHaie COTJIACHO COTJIACHO COTJIaCHO COTJIACHO
crienupUKauIM crnenupuKanusaM | crnenupuKanuaM | crenuduKausam
3GPP u 3GPP u 3GPP u 3GPP
KOHKPETHOM KOHKPETHOM KOHKpETHOM 1 KOHKPETHOM
peanuzanuun peanuzanuu peanuzanumn peanu3anuu
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DyHKIMOHATbHAS Exununna GSM/EDGE UMTS HSPA+ LTE
XapaKTepHCTHKA H3MepeHHst

ITomexu B xanane, VYnpasisiemble Vnpasnsemble VYnpasisiemble Vnpasnsemble

ClIeTYIOIEM COTJIaCHO COTJIaCHO COTJIacHO COTJIaCHO

3a COCETHUM creuupuKanuiImM cnerMbUKauAM | cHenuUKALUAM | CHeU(UKALUIM
3GPP 3GPP 3GPP 3GPP
U KOHKPETHOM 1 KOHKPETHOU U KOHKPETHOM 1 KOHKPETHOM
peanuzanun peanu3anuu peanuzanuu peanuzanuu

IIpenoTBpanienue VYmpasnsemoe Ypasnsemoe Vmpasnsemoe VYupasasemoe

KOJUTH3UI COTJIaCHO COTJIaCHO COTJIaCHO COIJIACHO
creruduKanusIM crnenupuKanusaM | crenupuKanusaM | crenubuKausm
3GPP 3GPP 3GPP 3GPP
U KOHKPETHOH U KOHKPETHOH U KOHKPETHOH U KOHKPETHOHI
peanu3anuu peanu3anumn peanuzanuu peanu3anuu

MexaHu3MBI 3aIUThI VYmpasneHue Yrpasnenue Ympasnenue Yrpasnenue
COTJIaCHO COTTIACHO COTJIaCHO COTJTIACHO
crenupuKanuiImM cnenupuKanusaM | cnenupuKanusiM | crenupuKanusim
3GPP 3GPP 3GPP 3GPP 1 KOHKpETHO
1 KOHKPETHOHI 1 KOHKPETHOU U KOHKPETHOU peanuzanuu
peanuzanun peanu3anuu peanu3anuu

Bocnpuumunsocts VpasneHue Ynpasnenue Vpasnenue Ynpasnenue

K TIOMeXaM COTJIaCHO COIJIaCHO COI'JIACHO COTJIacCHO

OT CPENCTB crienupUKaIuIM crnenupuKanusaM | crenupuKanusaM | crenubuKamsm

panguocBsizu Ha 6aze 3GPP 3GPP 3GPPun 3GPP

JIPYTUX TEXHOJIOTHH U KOHKPETHOH U KOHKPETHOH KOHKpPETHOH U KOHKPETHOH
peanuzanun peanu3anuu peanu3anun peanu3anuu

CrerneHb BIUSHUS TIOMEX OT CPEJICTB YupasneHue Yrpasnenue Ympasnenue Yrpasnenue

panuocBsa3u Ha 6a3e APYyruX TEXHOJIOTHI COIJIacHO COIJIaCHO COI'JIACHO COIJIacCHO
crenupUKauiIM cnenupuKanusaM | cnenupuKanusiM | crenuuKausMm
3GPP 3GPP 3GPP 3GPP u xoHKpeTHOI
1 KOHKPETHOI 1 KOHKPETHOM U KOHKPETHOM peanu3auuu
peanu3anuu peanuzanuu peanu3anyn

BocnpunmunBocts VYmpasnenue Yrnpasnenue Vmpasnenue Ymnpasnenue

k PU-usnyyenusam COIJIACHO COTJIACHO COIJIACHO COTJIACHO

OT JINHUH creruduKanusIM crierbUKayAM | crequUKAIUsIM | creludUKanusIM

INEKTpOTepenadn 3GPP 3GPP 3GPP 3GPP
1 KOHKPETHOH U KOHKPETHOH U KOHKPETHOH U KOHKPETHOH
peanu3anuu peanu3anun peanm3anuu peanu3anun

Anpec MAC Ja Ja Ja

SIM-xapra Ja Ja Ja Ja

Jpyrue crioco6st IMEI IMEI IMEI IMEI

HICHTH()HUKAIIIH

OO0HapyxeHne Ja Ha Ja Ja

MOIICHHHUYECKUX

y3JI0B

BazoBblit crangapr, Haszsanue SDO ATIS ATIS ATIS ATIS

OopraHM3anus (opranuzanus- (opranuzarnus- (opranuzanus- (opranuzarnus-

o pazpaboTke naptHep 3GPP) naptaep 3GPP) naptHep 3GPP) naptaep 3GPP)

crannaptoB (SDO)

OpraHuszanuu,
3aHUMAIOLINECS
ompeeIeHUeM
npogureit

1 BOIIPOCAMH
MIPUMEHEHHS

HazBanue
acCcolUaIuu
uiu popyma

Jnamnazon
TEeMIIEpaTyp

Cormnacuo 3GPP
45.005

Cormnacuo 3GPP
25.101 1 25.102

Cormnacuo 3GPP
25.101 1 25.102

Cornacuo 3GPP
36.101 u 36.104
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Hcrounuku Cormnacao 3GPP Cornacao 3GPP Cormnacao 3GPP Cornacao 3GPP
PY-myma — npyrue 45.005 1 45.050 25.942 25.942 36.101 1 36.104
PaTuOCTaHIHH
Hcrounukn Cormnacao 3GPP Cornacuo 3GPP Cormnacao 3GPP Cornacao 3GPP
PY-myma — npyroe 45.005 1 45.050 25.943 25.943 36.101 1 36.104
INEKTPUIECKOE
obopynoBaHue
UyBCTBUTEIILHOCTD abm Cornacuo 3GPP Cornacno 3GPP | Cornacno 3GPP | Cornacno 3GPP
TPUEMHHKA 45.005 25.101 n 25.102 25.101 1 25.102 36.101 u 36.104

—100 abm

(Veh A120)

mpu BLER = 10%
TIukoBas MOUTHOCTH nbm Cornacao 3GPP Cornacuo 3GPP Cornacao 3GPP | Cormacuo 3GPP
nepenaTanka 45,005 25.101 1 25.102 25.101 m 25.102 36.101 u 36.104
Crynenu yctaHoBku | b Cormacuo 3GPP Cormnacao 3GPP | Cormacno 3GPP | Cornacno 3GPP
MOIIHOCTH 45,005 25.101 1 25.102 25.101 m25.102 36.101 1 36.104
nepenaTanka
Koaddumument nbu Cormnacuo 3GPP Cornacao 3GPP | Cormacno 3GPP | Cornacuno 3GPP
YCHUJICHUS aHTEHHBI 45.005 25101 m25.102 | 25.101 m25.102 | 36.101 u 36.104
MuHUMabHBIH nbm Cornacao 3GPP Cornacuo 3GPP Cornacao 3GPP | Cormacuo 3GPP
YPOBEHb IIyMa 45,050 25.101 1 25.102 25.101 n 25.102 36.101 u 36.104
Mogyssiust GFSK, OFDM, B cucreme EGPRS2- | BPSK/QPSK QPSK, QPSK,

BPSK, GMSK A 1715t BBITTyCKa 7 16-QAM/ 16-QAM/64-QAM/

J00aBICHBI 64-QAM 256-QAM

GMSK, 8-PSK

16-QAM/32-QAM
VYnpexaaromas Iepdopuposannsiii | Ceeprounbiii kox | CBepTounblii kox | Turbo; kosibiesoi

KOPPEKIHs OLIMO0K

CBEPTOYHBIH KOJ

u Turbo

u Turbo

CBEPTOYHBIN KOJ
Ha BCH

[Nocneanue Boimycku cranaapToB 3GPP comepkar psia ycoBepIIEeHCTBOBaHHM, KAaCAOIUXCA MEXMAIIHHHON

cesa3u (MTC):

. BhINTyck 10 — ycToifunBoe k 3aaepikkaM ycranosnenue pocryna (UMTS, HSPA+, LTE);

. BhIyck 11 — pacmmpennsiii 3ampet gocryna (GSM/EDGE, UMTS, HSPA+, LTE);

. BBHITyCK 12 — pexxuM sHeprocOepekeHus: i mosb3oBareibckoro obopynosanus (GSM/EDGE,
UMTS, HSPA+, LTE);

. BBINTYCK 12 — KaTeropust Mojb30BaTeIbCKOTro 000pyA0BaHus HU3KOro ypoBHs ciaoxHoctd (LTE);

. anbssic  3GPP mpuctynun x pabGore Hax JanpHEWIIMMHU YCOBEPILIEHCTBOBAHUSIMH B cdepe

mexxMaiinHHOH cBsizu (MTC), koTtopsle yBUAAT cBeT B Bhimycke 13. OHM B 4aCTHOCTU KacaroTc,
YCTPOMCTB HU3KOTO YPOBHS CIIOKHOCTH, PACIIMPEHHUS 30HBI 0XBAaTa W YBEITHUYEHHUS CPOKa CITYXKObI

Oarapemn.
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Anbstacom 3GPP2 BeITymIeHB! pa3andHble CTAHAAPTHI OECTIPOBOTHON CBSI3H, MPUTOIHBIE ISl IPAMEHEHUS B
cUcTeMax YIpaBJICHHUS DJIEKTPOCETAMH. B TpUBENCHHOW HIDKE TaONHIIE JAeTCs CBOJKA TEXHUYCCKUX H
AKCILTyaTAI[MOHHBIX XapaKTEPUCTHK 000PYI0BaHHMs, COOTBETCTBYIOIIHMX CTaHAapTaM OecrpoBoaHO# crsizu 3GPP2.

TABJIMLIA A1.8

TexHU4YecKHUe U IKCIIYATAMOHHbIE XapaKTEePUCTUKU 000PY/A0BaHUs, COOTBETCTBYIONIE
cemeiicTBy ctanaapToB 3GPP2 cdma2000 ¢ MHOKeCTBOM HeCylIUX

501058 HCJII/ILIGHSI/IpyeMBIe)

(cMm. 3GPP2 C.S0057-E)

3nauyeHue
X cdma2000 1x cdma2000 PaciiupeHHbIil cTaHAapT
ApaKTEPUCTHKA ¢ BBICOKOCKOPOCTHOM BBICOKOCKOPOCTHOIA
NaKeTHOM nepegayven NAKeTHOH nepegavu
nanubix (HRPD/EV-DO) nanubix (XHRPD)
[TonnepxxuBaembie Jluuensupyemsle, JInueHnsupyemblie, BO3MOXKHO Jluuensupyemele,
MOJIOCHI YaCTOT BO3MOJKHO HCIIONTB30BAHME | MCIIONB30BAHUE HECKOJIBKUX BO3MOJKHO HCIIOJIE30BAHHE
(JrMueH3Mpyemble HECKOIBKUX MOJ0C nosioc (em. 3GPP2 C.S0057-E) | HecKOIBKUX TOJIOC

(cm. 3GPP2 C.S0057-E)

HomunanbHast
NaJbHOCTh JECUCTBHS

ITorepu Ha Tpacce 160 nb
(ITpu pa3BepTHIBaHUHT

B TOPOACKHX YCIIOBHSIX
THIIMYHAs MaKCHMaJIbHast
JanTbHOCTDb JCUCTBHUS
CcOoCTaBJysieT 5,7 KM Ha
yacrore 2 ['T'1; cornmacuo
METOO0JIOTHU OLICHKH
3GPP2 C.R.1002-B. [Ins
CIeIMAJIbHBIX BUJIOB
pa3BepTHIBAHUS

C ONTUMH3HPOBAHHBIMHU
mapaMeTpamMu JaTbHOCTh
MOXeET JocTUrath 144 xm)

ITorepu Ha Tpacce 160 nb
(Ilpm pa3BepTHIBaHUH B
TOPOJICKUX YCIOBHSIX
THITHYHAS MaKCUMaJIbHas
JIaIbHOCTh JICHCTBUS

COCTaBIsIeT 5,7 KM Ha 4aCTOTE
2 I'T'1; cornmacHo METOI0JIOI MK

ouenku 3GPP2 C.R.1002-B.
JInis cienuanbHBIX BUIOB
pa3BepTHIBAHUS

C ONTHMU3HPOBaHHBIMHU
mapamMeTpamMu JaTbHOCTh
MOXeET AoCTUTaTh 144 kM)

CeBepHas AMmepuka
OXBa4yeHa B paMKax
CITyTHUKOBOTO
pa3BEepTHIBAHUS;

11,4 xM npu Ha3eMHOM
pa3BepteiBanuy; 2 I'T'g

PexuMBI MOOMIIBHOCTH
(KoueBOH/MOOMIIBEHBII)

KoueBoii 1 MOOMIIBHBIH

KoueBoii 1 MOOHMIILHBIH

KoueBoii 1 MOOWIbHBII

IIukoBas ckopocTh
niepeaayn JaHHBIX (I
JIMHAU BBEPX/BHMU3,
€CJIN pa3InyaeTcs)

3,1 Mbur/c
(mecymas 1,23 MI')
Ha JIMHUH BHU3

1,8 Mowur/c
(mecymras 1,23 MI'n)
Ha JINHUH BBEPX

4,9 MOwut/c Ha Kaxayo
Hecymyto 1,23 MIw,
BO3MOXHO A0 16 Hecymux
Ha JIMHUU BHU3,;

1,84 M6ut/c Ha KaXayIO
Hecymryio 1,23 MIm,
BO3MOYKHO /10 16 Hecymux
Ha JIMHUU BBEPX

3,072 MbuTt/c Ha KaXIyI0
Hecymyto 1,23 MI'n

Ha JTMHUH BHU3,

0,0384 MoOwuT/c Ha KaXXIbIit
kaHai 12,8 kI,
MOJICPIKUBACTCS

110 96 xaHayIOB

mo 12,8 kI'11 ¢ Hecymieit
1,23 MTI'1 Ha THHUU BBEPX

noiocel Ha PY

(1-16 mecymmx)

Meron nymnnekcHou FDD FDD FDD
cszu (FDD, TDD

UT. I.)

Homwunanbhas mupuna | 1,25 MI'ng 1,25-20 MI'y 1,25 MI'y

Mertonas! pazHeceHus

AHTeHHa, TOJApU3aLINs,
MIPOCTPAHCTBO, BpEMS

AHTEHHa, TOJIAPU3ALINS,
MPOCTPAHCTBO, BpEMS

AHTeHHa, TOJIApU3aIus,
MPOCTPAHCTBO, BPEMS

[Moiep>KKa CHCTEMBI
MIMO (na/uer)

Her

Ha

Her

KOPPEKIHsI OLTHOO0K

VYupasnenue srydom/ Ha Her Her

(dopmupoBaHue Tyya

Perpancnsuus HARQ HARQ HARQ

Vnpexnatomas Ceeprounsiii kon u Turbo | Ceeprounstii kox u Turbo CeeprouHslii kox u Turbo
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3HaueHue
X cdma2000 1x cdma2000 PacimiupeHHslii cTanaapT
apaKTepucTHKa € BBICOKOCKOPOCTHOM BbICOKOCKOPOCTHOM
NaKeTHOH nepenayvei NaKeTHOM nepegaqyu
nannbix (HRPD/EV-DO) nannbix (xXHRPD)
YnpasieHue Jla, HeCKOJIBbKO METO/IOB, Jla, HeCKOJIBKO METO/IO0B, Jla, HeCKOJIBKO METO/IOB,

[IOMEXOBOU CUTyaluen

B YaCTHOCTH MOJIaBJICHHUE
MIOMEX B IPUEMHHKE,
yTIpaBIeHUE

SHEPronoTpeOIeHHEM H T. JI.

B YaCTHOCTH MOJABJICHUE
IOMeX B IPUEMHHKE,
yIIpaBJICHUE
SHEPronoTpeOICHHEM H T. [I.

B YaCTHOCTH TOJIaBJICHUE
IIOMEX B IPUEMHHKE,
yIIpaBJICHUE
SHEPronoTpeOICHHEM H T. [I.

Ympasnenue Ja, pa3nuuHbIe pexUMbl Ha, paznuuHble peXuMbI Ha, paznudHble peXUMbI
JHEPronoTpeOIcHHEM C NOHMKEHHBIM C MOHMKEHHBIM C MOHMKEHHBIM
SHEPronoTpedIeHIEM SHEPronoTpeOICHIEM SHEPronoTpeOICHIEM
Tononorus CBs13b MyHKTa CO MHOTUMH CBs13b IyHKTa CBs13b IyHKTa
COEIUHEHUH MTyHKTaMH1 CO MHOTUMU ITyHKTaMH CO MHOTHMH ITyHKTaMH

Meroas! nocryna
K cpene

CDMA

CDMA (RL)/TDMA (FL)

FDMA (RL)/TDMA (FL)

Mertoz oOHapykeHHs
1 YCTAaHOBJICHUA

[a, MoOWIBHOE YCTPOMCTBO
IIOCTOSHHO BCACT IOUCK

Ja, MoOuIBEHOE YCTPOMCTBO
IIOCTOSIHHO BCACT ITOHUCK

Jla, MoOMIEHOE YCTPOMCTBO
IMOCTOSAHHO BCJCT ITIOUCK

COEIMHEHN caMOM MOIIHOM 0a30BOM CcaMOM MOIIIHOM 0a30BOM CcaMOM MOIITHOM 0a30BOM
cra”mn. MoOHIIbHOE craHu. MoOuIbHOE craHu. MoOuIbHOE
YCTPOICTBO YCTPOMICTBO YCTPOMCTBO
perucTpupyeTcs B rpymnime perHCTpUpYeTCsl B TPyIIE peruCTpUpyeTCsl B TpyIIe
0a30BBIX CTAHIIMI 0a30BBIX CTAHIUI 0a30BBIX CTAHIUI
Y yCTaHABJIMBAET U yCTaHABIIUBAET Y yCTaHABJIMBAECT
COoeMHEHHE C CaMOii COeIMHEHHUE C CaMOil COeIMHEHHUE C CaMOil
MOIITHOM 0a30BOM CTAaHIIMEN | MOIIHON 0Aa30BOM CTAHIMEN | MOIIHON 0a30BOM CTAHIIMEN
TIPH TIepeiave u mprueMe [IpH Tiepeiave v mprueMe [IpH Tiepeade U IpueMe
JIaHHBIX. MoOHIIBHOE JIaHHBIX. MOOHIBHOE JTAHHBIX
YCTPOMICTBO YCTPOMCTBO
PETHCTPUPYETCS U MOXKET PETHCTPUPYETCSI U MOJTyqaeT
noxyuuts MAC ID MAC ID

Mertonsl QoS Ha, npuopuTtersl, [a, npuopurersl, Ha, npuopurersl,

onpenensembie 3GPP2

onpeaensembie 3GPP2

onpenaensembie 3GPP2

TlonyueHue NaHHBIX O

Ha, GNSS u AFLT

Hda, GNSS u AFLT

Her

MECTOIOJIOKECHUN
Wzmepenne namsHocTn | [la, o pe3ysnbraram Ma, o pe3ynbTaTtam He yxazano
HU3MEpEHUs KpYroBoi U3MEPEHUSI KPYTOBOMI
3aJIePKKU 3aJIEPKKU
HIudpoanne ANropuT™ MmHQppOBaHUS AES AES
COTOBOTO COOOIIEHUS
(CMEA); AES
Aytenruduxarus/ Ja; CAVE u AKA Ha; CHAP u AKA Ha; CHAP u AKA

3alIuTa OT OBTOPHOI
nepeaadyu

OOMeH KITFouaMu

CAVE, SHA-1 u SHA-2 B
ciyuae AKA

SHA-1, SHA-2
n MILENAGE

SHA-1, SHA-2
n MILENAGE

OO0HapyxeHue [Ha, Bo3MOXxKHa [Ha, Bo3mMOXxHa Ha, Bo3mMOXxkHa
MOILIEHHUYECKUX ayreHTH(UKaIUsI 0a30BOH ayTeHTH(UKAIHI 0a30BOM ayreHTH(UKAIUI 0a30BOH
y3710B CTaHIUHN CTaHIINU CTaHIINU

YHukansHas Ucnone3yercsa 60-6utoBeiid | Mcnonbyercst 60-0utoBsiii | Mcnonbzyercst 60-OMTOBBIIH
UICHTU(HUKALS MEID u SIM-kapra MEID u SIM-kapta MEID u SIM-kxapra

YCTPOMCTB

(HEO00s3aTEBHO)

(HEO0s3aTENBHO)

(HEOO3aTENBHO)
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IIpunoxenue 2

"Ymublie'" 3sekTpoceTn B CeBepHOil AMepuKe

A2.1 BBenenune

B npaButenscTBenHbIx opranax CoenuHenHbix LlItatoB Amepuku u Kanazpl co3peno moHUMaHKUE TOTO, YTO
BO3MOXKHOCTH CBSI3M B PEaJbHOM BPEMEHH C BBICOKOW MPOIMYCKHOH CHOCOOHOCTHIO, MPEIOCTaBIsECMbIC
"YMHBIMH" 3EKTPOCETAMH, 0OecredaT KOMMYHAJIbHBIM TPEANIPUATHSIM U KOHEYHBIM TI0IH30BATEISIM IOCTYI
KO BCEMY CIIEKTPY 3KOHOMHUYECKHUX M JKOJOTMYECKUX TPEHMYIIECTB, CBS3aHHBIX C HCIIOIb30BAaHHEM
BO300HOBIISIEMBIX PECYPCOB, OCOOEHHO PACIIPEIETEHHBIX2. DTH K€ BO3MOKHOCTH, KaK 0KHIAETCS, TIO3BOJIAT
W3BJICYb BBITOJMY M3 CTPYKTYp C JUHAMHYECKUMH TapupaMu U MPHUMEHICMBIX CHCTEM, PEarupyroiux Ha
YPOBEHb JHEPromoTpeOIeHus; sl pealu3allid TaKMX BO3MOXKHOCTEH TpeOyeTcss B3aMMOJIEHCTBHE CO
MHOTUMH THICSYaMH YCTPOMCTB B PEATLHOM BpeMeHn2S,

A2.2  CoobOpa:keHnus, Jie:kaliue B 0OCHOBe pa3BepThIBaHuA ""YMHBIX'" JIeKTpoceTel

Brnactu CIIA u Kanans! yxe npu3HAIOT MOJTHOCTHIO HHTETPUPOBAHHYIO CETh CBSI3M HEOTHEMIIEMOHN YacCThIO
"ymHOIH" anmekTpocetu. Hampumep, B nokymeHnrax ¢uHaHcupyemolr MunuctepcTBoM sHepretuku CIIIA
WHUIMATHBEI TI0 COBPEMEHHBIM BIIEKTPOCETSAM YKa3bIBACTCS, UTO "6HeOpeHUe UHMEeZPUPOBAHHOU CUCEMbL
CeA3U — DMO OCHO8ONONA2aiowas nompedrocms [pazeepmoiéanus "ymnou" anexmpocemu], kKomopas
HeoOX00UMa 01 (PYHKYUOHUPOBAHUS OPYeUX KIIOUEBbIX MEXHOI02Ul U COCMABISLeIn HeOMbEMAEMYIO YaCmb
coepemennoil snekmpocemu..."?,

B atux xe nokymeHnTax MUHHCTEPCTBA Jajee TOBOPUTCS, UTO "MOIHOCMbIO UHMESPUPOBAHHBLE MEXHOL02UU
BbICOKOCKOPOCHHOU 08YCHOPOHHEN C8A3U NO360IAM NOAYYAMb KpatiHe HeobXooumyio ungopmayuio 8
DEANbHOM 6peMEnU U OCYWeCMEIAmMb 00MeH deKmposnepaueti’ 28,

25 B konne 2008 roma Kammgophuiickuii coer mo pecypcam armochepst (CARB) 3asBmi, uto “«ymHas»
W MHTEPAKTUBHAsS JIEKTPOCETh C COOTBETCTBYOLIEH NH(PPACTPYKTYpOi CBsI3M 00ECIEYUT JBYHAIIPABICHHBIH MOTOK
9HEPTUH U JaHHBIX, HEOOXOIUMBIN ISl ITUPOKOMACIITA0OHOIO Pa3BEePTHIBAHHS PACIIPEICIICHHBIX BO30OHOBIIAEMBIX
TeHEePUPYIOLINX PECYPCOB, MapKa MOA3apsKaeMbIX THOPHIHBIX aBTOMOOHIICH U JJIEKTPOMOOHIIEH, a TAKXKE YCTPOHCTB
JUIL TIOBBIMICHUS 3()(QEKTHBHOCTH KOHEYHOTro MoTpedneHus. "YMHbIE" 3JIEKTPOCETH CIOCOOHBI BOOpaTh B celds
BO3PACTAIOIIEE KOJMYECTBO PACIPEACICHHBIX TCHEPHPYIOIIMX PECYPCOB, PACHOJIOKEHHBIX MOOIU30CTH OT TOYEK
NOTPEOICHUSI, YTO CHIKAET OOLIME OTEPHU B DIEKTPOCETH U COOTBETCTBYIOIINE BEIOPOCH! TAPHUKOBBIX ra3oB. Takast
cHCTeMa TO3BOJUT HEPEBECTH PACIPEACIICHHYIO T'CHEpPalUi0 B pas3psii OCHOBHOTO MOTOKA 3HEPIUH... CO34ACT
BO3MOXKHOCTH JIsl MCTIOJIb30BAHUSI T10/13aPsKAEMbIX JJIEKTPOMOOUIIEH B KauecTBE HAKOMMTEINEH 3JIEKTPOIHEPIHH. . .
[4] B cBOKO Ouepenb MMO3BOJMT OMEpaTOpaM dJIEKTpoceTel Gojiee TMOKO peardpoBaTh Ha KoJeOaHHS HA CTOPOHE
TeHepallly, YTO MOMOXKET MPEO/I0JIeTh HBIHEIIHUE TPYIHOCTH C MHTErpalueil HeMOCTOsIHHBIX PECYpPCOB, HAIIPUMEpP
Betep”. California Air Resources Board Scoping Plan, Appendix Vol. | at C-96, 97, CARB (Dec. 2008).

Cwm., Hanpumep, otueT Popyma mo "ymHbIM" 31ekTpoceTsiM B Onrtapuo “"Enabling Tomorrow’s Electricity System”,
Ontario Smart Grid Forum (February, 2009), kotopsii mnpemocreperaer: "“HMHHIMATUBBI 10 COEPEKEHUIO,
BO300HOBJISIEMOI T'€HEpAlMM PECYpCOB W IO BHEAPEHHIO 'YMHBIX' CYETYHKOB — 3TO IEpBBIC IIarM Ha MyTH K
CO3JIaHMIO HOBOM DHEPrOCHUCTEMBI, HO MX MOTEHIUAJ HE YJAaCTCS PEaln30BaTh MOJHOCTHIO B OTCYTCTBHE HEPEIOBBIX
TEXHOJIOTHH, KOTOPBIE U JIeNatoT ""yMHBIE" 3JIEKTPOCETH BO3MOKHBIMH' .

26

2T Cwm. paboty "A Systems View of the Modern Grid at B1-2 and B1-11, Integrated Communications"”, BbIIOIHEHHYO
HannonansHoit naboparopueit TexHosoruid sHepretukn aiusi OThena JTOCTaBKHM 3JIEKTPOIHEPTUH M HAJEKHOCTH
sHeprocHa0keHuss Munucrepera suepretuku CLIA (despainp 2007 roza). Takas HHTETPUPOBAHHASL CHCTEMA CBSI3H
"[coeqHUT MeXIy cOo00#] KOMIIOHEHTBI B paMKax OTKPBITOH apXWUTEKTYphl JJsl MOJSy4eHUs HHPOpPMAaIlMd M
OCyILIECTBICHUST (DYHKIMH YNpaBJICHHUS B PEabHOM BPEMEHH, B pe3yibTaTe 4Yero Kakaas 4YacTh CETH CMOXKET
paboTaTh KaKk Ha mepenady, Tak u Ha mpuem". The smart grid: An Introduction at 29, U.S. Department of Energy
(2008).

28 Tam ce.
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[To0OHBII aKIEHT Ha TepeIoBble (DYHKIMOHAIBHBIE BO3MOXKHOCTH CBSI3H JIENIAI0T TAKXKe BIACTH MITaTOBZY U
IpyTHe 3aMHTepeCcCOBaHHbIE YYAaCTHUKH B paMKax oTpaciu. Bot, Hanpumep, HenaBHee 3asBieHne Popyma 1o
"yMHBIM" 37eKTpoceTsIM B OHTapuo O TOM, YTO "TEXHOJOTHH CBS3HM — 3TO 41p0 "yMHOHU" aneKkTpoceTu.
[bnarogapst TakKuM TEXHOJIOTHSIM | IaHHBIE CO CYETYMKOB, CEHCOPOB, KOHTPOJUIEPOB HANPSKEHUST, MOOMITBHBIX
pabouux y3710B U MHOXKECTBA APYI'MX YCTPOMICTB B 3NMEKTPOCETH IIOCTYNAIOT HA KOMIIBIOTEPHBIE CUCTEMbI U
Ipyroe obopyaoBaHHE, HEOOXOAMMOE IS TTPEOOpa3OBaHMS ATHX JAHHBIX B WHGOPMAIMIO TSI MPHHATHI
pentennii"30,

IIpunoxenue 3
"Ymuble'" 3sekTpocetu B EBpone

A3.1 Beenenmne

B EBpone Ha m3ydeHnme u mpomnaraHay "yMHBIX" BJIEKTpOCETe Kak crocoba pelieHds CTOSIINX Iepen
EBpomoii 3amad 1o NpPOTHBOACHCTBUIO U3MEHEHMSIM KIMMara W MOBBIIICHUIO SHEProd((EeKTUBHOCTH
HarpaBJICHbBI BCC HAKOIUICHHBIC CIICHUAJIBHBIC 3HAHUA W OIbIT, a TaKKXE PpECypCbl, B TOM YHUCIIC
HIDKECJICAYIOIINE HHULIMATHBHI.

- SAuBaps 2008 roxa, otyer wiena Esponapaamenta (MEP) ®@uonnl Xout (Fiona Hall) " Action
plan for energy efficiency: realizing the potential**3l. B oruere npusnaercs Gonblioe 3HaYEHHE
WHQOPMAIMOHHBIX ¥ KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH Uil  COJCWCTBHSI  IMOBBIIICHHUIO
MIPOM3BOAUTEIHLHOCTH TPy/ia cBepX ycraHoBieHHoro EC nieneBoro nokasarens B 20% u yka3blBaeTcs,
4T0 "HeKxomopule mexHoao2ul, Hanpumep mexunoaozus "ymuoix" snexmpocemeil... OONHCHBL... CIIAMb
npeomMemom OetiCME8eHHbIX PeKOMeHOAYU 8 OMHOWEHUU NOAUMUKU" .

— Mionsb 2008 rona, EBponeiicknii mapjaaMeHT (B mepBoM YTeHHH) IPH 00CyKaeHNH [{UpeKTHBBI
0 eIMHBIX NPABHJIAX BHYTPEHHEr0 PbIHKA JJIEKTPOIHEPruu 32 BHICKA3aJCs 3a TO, YTOOBI
"opmynvl yenoobpazosanus 6 couemanuu ¢ eneopenuem ""'ymuuIxX'" cuemuuxoe u snekmpocemeii
cnocobecmeosanu bonee 3Hep203phexmusHoMy ROmMpedIeHUIO U KAK MOICHO MEHbULUM PACX00AM CO
CMOPOHbL nROMpebumeneli-00MOX03aUCM8, 0COOEHHO CMPAOArWUX O HeX8AMKU dIeKMpPosHepauu'.

29 "MonepHmaum OJICKTPOCCTH C YUETOM HOMNOJIHUTCIbHBIX BO3MOKHOCTEH ,I[BYCTOpOHHeﬁ CBs3H, CCHCOPOB U METOJI0B
YIpaBJICHUA — KIHOYCBLIX COCTABJISIOIIUX "yMHOﬁ" OJICKTPOCETH — MOKET HNPUHECTH CYLICCTBCHHBLIC BbII'ObI
notpeburensim”. Toxkyment California PUC Decision Establishing Commission Processes for Review of Projects and
Investments by Investor-Owned Utilities Seeking Recovery Act Funding at 3 (10 Sept. 2009), moctymeH mo aapecy
http://docs.cpuc.ca.gov/iword pdf/FINAL_DECISION/106992.pdf. Cwm. makoce moxymenr California Energy
Commission on the Value of Distribution Automation, California Energy Commission Public Interest Energy Research
Final Project Report at 51 (Apr. 2007), nocrymusiii o aapecy http://www.energy.ca.gov/2007publications/CEC-100-
2007-008/CEC-100-2007-008-CTF.PDF. "CBsi3b — B JaHHOM CIlydae BBICOKOCKOPOCTHAsI JBYCTOPOHHSISI CBSI3b B
Maciradax BCedl CUCTEMBI pacnpeaciicHus, BKI0Yass OTACIbHBIX HOTpe6I/IT€J'IeI71, — COCTaBJISICT OCHOBY HNPAKTHYCCKU
JUTSL TFOOBIX IPUMEHEHHHN".

30 Cwm. oruer ®opyma mo "ymHbIM" 3ekTpoceTsiv B Onrapuo Ha c. 34 "Enabling Tomorrow’s Electricity System —

Ontario Smart Grid Forum (Feb. 2009). B otyere Takke oTMeuaeTcs, YTO "CHCTEMBbI CBs3H, pa3pabaThlBacMble
KOMMYHAJIBHBIMU TMPEIIPHATHAMH U HCIOJb30BaHHS C "YMHBIMH'" CYETYHKAaMH, He oOecreyar MOJHOLCHHOE
pasBuTHe "yMHBIX" aeKTpoceTei. [y SKCIITyaTaliu SIEKTPOCETH TPEOYIOTCS MHbIE TIOTPEOHOCTH B CBA3H, YeM IS
cOopa JaHHBIX CO CYETYMKOB, @ IMEHHO OOJIbIIAsi MPOMYCKHAS CIIOCOOHOCTh U 0OCITYKUBaHHE C PE3CPBUPOBAHHEM
BBUIy 00OBEMOB IKCIUTyaTAl[HOHHBIX JAHHBIX, CKOPOCTEeH, HEOOXOAMUMBIX Ul MCIIOJIb30BAHUS TUX AAaHHBIX, U HX
Baxkaoctu". Tam orce, ¢. 35.

31 http://www.europarl.europa.eu/sides/getDoc.do?pubRef=-//EP//NONSGML+REPORT+A6-2008-0003+0+DOC+
PDF+V0//EN&Ilanguage=EN.

32 http://www.europarl.europa.eu/sides/getDoc.do?type=T A&language=EN &reference=P6-TA-2008-0294.
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http://www.energy.ca.gov/2007publications/CEC-100-2007-008/CEC-100-2007-008-CTF.PDF
http://www.europarl.europa.eu/sides/getDoc.do?pubRef=-//EP//NONSGML+REPORT+A6-2008-0003+0+DOC+PDF+V0//EN&language=EN
http://www.europarl.europa.eu/sides/getDoc.do?pubRef=-//EP//NONSGML+REPORT+A6-2008-0003+0+DOC+PDF+V0//EN&language=EN
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— B pavmkax EBpomeiickoii TexHoJioru4eckoii miaargopMbl nmo BompocaM  "yMHBIX"
3JIeKTpoceTeii33 BeleTcsl NeATeNbHOCTh, HANpaBIeHHas Ha "(pOPMYIUPOBAHKME M TOIYJIAPU3ALINIO
KOHILICTILIMKA Pa3BUTHS €BPOIMEUCKUX 3JekTpoceret Ha mnepuoa a0 2020 roma" u, B 4acTHOCTH,
U3ydaeTcs, KakuMm o0pa3oM nepenoBbie TexHojorud UKT MOryT momMoup B MOBBINICHUN THOKOCTH,
JIOCTYITHOCTH, HAJICKHOCTH U peHTAa0EIHHOCTH AJIEKTPOCETEH B CBETE MEHSIOIINXCS MOTPEOHOCTEH
EBporisbl.

— Ipoexkt Address 34 (AKTUBHBIC pacnpeleNMTeNbHBIE CETH C IIOJHOW HHTErpamuedl crpoca u
pacrpeeNicHHBIX MCTOYHUKOB 3HEpruu) — 310 ¢uHancupyembii EC mpoekTt, HampaBiicHHBIA Ha
CO3/1aHHEe BCEOOBEMITIONIEH KOMMEPUYECKOH U TEXHUYECKOW CTPYKTYPBI JUIsl pa3BUTHUS "aKTUBHOTO
cinpoca" B "ymHBIX" amekTpoceTsix Oymymero. Ilpoext Address oOwemmHseT 25 mapTHEpOB U3
11 eBpomelickuX CTpaH W OXBaTBHIBAET BCIO IETMOYKY ITOCTABOK AJIEKTPOIHEPTHH. DIEKTPOCBA3D 110
muHusIM ektporepenadn (PLT) — 310 BakHast COCTaBIISAONMIAs IPYTHX MPOCKTOB, PEAU3YEMBIX B
cootBeTcTBHU ¢ poekToM Address3,

A3.2  PaGora, NpoBOAMMAsi B HEKOTOPLIX eBPONENCKUX cTpaHax — Yienax EC36

A3.2.1 Espomneiickasi IpOMbIILIEHHAS] HHAIMATHBA M0 BHEIPEHUIO dJIeKTpoceTei

EBponelickas IpOMBIIUIEHHAsS MHMIMATHBA 0 BHEAPEHUIO 3yeKTpocereii 37 mpeanpunsara Esponeiickoii
KOMHCCHEH B paMKax EBpONeicKoro cTpaTernyeckoro IiaHa 1mo 3HepreTuaeckumM Texnonorusm (SET).

[Mman SET Ob1 mpeasioxen [eHepanbHBIMH JUpeKTOpatamMu EBpOIEHCKOH KOMHCCHHM IO BOIpOCaM
SHEPreTHKH U TI0 BOMPOCaM HAyKH W uccienoBaHuil 22 HosOps 2007 roga ¢ Lenbl0 YyCKOPHUTH BHEIPEHHE
HOBBIX JHEPreTHYECKUX TEXHOJOTMM M CO34aTh NOJITOCPOYHYIO CTPYKTYypy B paMkax EC nmnms pa3BuTus
sHepretrueckux TtexHojoruid. [lnan SET cBomuT BoemuHO KoopauHalMoHHBIE (yHKIMM EBpomneiickoii
KOMHUCCHH, HCCIEI0BaTEIbCKUE MOUIHOCTH KPYMHBIX €BPONEHCKUX HMHCTUTYTOB W YHUBEPCUTETOB,
3aMHTEPECOBAHHOCTH €BPOIIEHCKOM MPOMBIIIUIEHHOCTH U 00s13aTenbcTBa cTpaH — wieHoB EC. OxHa u3 n1Byx
3aja4, KOTOpble Npu3BaH pemuTh wiad SET, — 370 MoOMIM3anus HOMONIHUTEIbHBIX (PUHAHCOBBIX PECYPCOB
JUIsL UCCTIEIOBATENILCKOW U COMYTCTBYIONINX HHPPACTPYKTYp, AEMOHCTPAIHS TEXHOJIOTHIA B IPOMBIIIUIEHHOM
MaciTade W BBHINOJHEHHWE MPOEKTOB MO HMX THPAKUPOBAHMIO B PHIHOYHBIX YCJIOBHSX. B coolmienuw,
kacaromemcs mana SET, Komuccns yBemomuna 00 yBelTn4eHHN OFOKETOB ceIbMOi PaModHO# TporpaMmbl
eBporerickux coobmects (2007-2013 rr.), a Taxke EBporneiickoii mporpamMmsl "yMHOR" SJHEPTETHKH.

33 http://www.smartgrids.eu/.

34 http://cordis.europa.eu/fetch?CALLER=ENERGY NEWS&ACTION=D&DOC=1&CAT=
NEWS&QUERY=011bae3744bf:2435:2d5957f8 &RCN=29756.

35 Cwm. crarsio "Iberdrola, EDP Announce Big Smart Grid Expansions at EUTC Event”, Smart Grid Today,
9 November 2009 ("lberdrola ncrmosb3yeT mist MOAKIFOYESHHSI CBOMX "YMHBIX" CUCTIHKOB TEXHOJIOTHH JIIEKTPOCBA3H
o muHusM astekTpornepenaun (PLC), a EDP — coueranne PLC 1 6ecripoBOIHBIX TEXHOIOTHIA").

36 McTouHmK 115 BCEro pasjielia — JOKyMEHT 110 BONPOCaM "YMHBIX" 3JIEKTpOCeTel ¢ M3I0KeHHeM MO3MIMK ['pymbl

€BPOIEMCKUX PETyIATOPHBIX OPraHoB B oOyacTu djekrpodHeprud u rasa: Ref: E09-EQS-30-04, Annex Il
http://www.energy-requlators.eu/portal/page/porta/EER_ HOME/EER CONSULT/CLOSED PUBLIC
CONSULTATIONS/ELECTRICITY/Smart Grids/CDhttp://www.energy-regulators.eu/portal/page/portal/EER
HOME/EER CONSULT/CLOSED%20PUBLIC%20CONSULTATIONS/ELECTRICITY/Smart%20Grids/CD.

Ccputkn:  CoobOmienne Empometickoit xomuccun st CoBeta EBpomeiickoro mapiaMmeHnTta, EBponeiickoro
9KOHOMHYECKOTO H colmanbHOro komutera 1 Komurera peruonos "A European strategic energy technology plan
(SET-Plan) — Towards a low carbon future”, COM(2007) 723 final, 22 November 2007 European Commission,
"Energy for the Future of Europe: The Strategic Energy Technology (SET) Plan", MEMO/08/657, 28 October 2008.
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CpenHero1oBoli Or0KET, BBIJICIICHHBIN Ha UCCIICIOBaHMs B 00acTu 3HepreTHkH (EBponeiickoii koMmuccuu u
EBparoma), coctaBur 886 MIIH. €BpO NPOTUB 574 MJIH. €BPO B paMKax MNPEIbILYLIIMX Iporpamm 38
CpenHerofioBoii OrOJpKeT, BBIICICHHBIH Ha EBpormelickyro mporpamMmy "yMHOW" SHEPreTHKH, COCTAaBUT
100 miH. eBpo, 4TO BABOE OOJIBIIE MPEKHETO MOKA3ATENS.

Uto0Obl BOBIIEYh B ATOT MPOIIECC €BPOIEHCKYIO MPOMBIILIEHHOCTh, EBporelickas KOMUCCHUS TPEIJIOKMIa
3amyctuTh BecHO 2009 roma mecTs eBporneiickux npomMeinnieHHbX nanimaTiB (EIl) B 001acTax Berpo-, 6ro-
Y COJHEUHOW PHEPTreTHKH; cOOpa, TpaHCHOPTHPOBKU u XxpaHeHUs COo; ayeKkTpoceTell u JeIeHUs] aTOMHOTO
simpa. DTH WHUIMATHABEI MPU3BaHBl CTUMYJIHUPOBATh MCCIEAOBAHUS M MHHOBAIIMHM B OOJIACTH SHEPTETHKH,
YCKOPHUTH Pa3BUTHE COOTBETCTBYIOIINX TEXHOJIOTUH M CIOCOOCTBOBATH MOAXOLY K OM3HECY, OTITMYHOMY OT
ycrosiBiieiics npaktuku. Mauratusel EIl cBOAST BOSMHO COOTBETCTBYIONIUE PECYPCHI U JCHCTBYIOIIHMX JIHIT
B TEX MPOMBIIIICHHBIX CEKTOpaxX, TN Pa3/CiICHHE PHCKOB, YaCTHO-TOCYJAapPCTBCHHBIC MapTHEPCTBA H
(hMHAHCHPOBaHME HAa €BPOTIEHCKOM YPOBHE IPUHOCST AOMOTHUTEIHHBIEC BBITOIBI.

[Ipenmonaraercsi, uro muunmaruBa EIl B oOmactu anekrpoceredl OymeT cocpenoToveHa Ha pa3paboTke
"yMHOR" 3J€KTpOCceTH, BKIIIOYas HAKOIWTENIM SHEPrHH, a Takke Ha co3gaHuu EBpomeiickoro meHTpa mo
peanu3anny UCClIeI0BaTEIbLCKOM IIPOrpaMMBl s EBporieiickoii ceTy anekTponepenauns? ¢ KOHEUHOM LEbIo
o0ecreYnTh yCJOBUSl Uil TOSIBICHHS €OUHON "yMHOW" eBpONEHCKOW 3JEeKTPOCETH, MOACP>KUBAIOIICH
MacIITabHy 0 HHTETPALMIO BO30OHOBISEMBIX | JEIEHTPATM30BaHHbIX HCTOUHUKOB dHeprun?l, Kak u npyrue
eBpOITEHiCKNE TMPOMBIIIICHHbIE WHUIUATHBBI, s wHUAIMaTHBel Ell B oOmactu snektpocereir OymayT
MOCTaBJICHBl TOJIAIONINECS] H3MEPEHHIO 3aladd B IUIAaHE CHIDKEHHUS HW3JEp)KeK WIH YyIy4llIeHus
IKCIUTyaTallMOHHBIX XapaKTEPHUCTHUK.

A3.2.2 HaumoHanbHas TexHoJOrn4Yeckas miargopma — "ymunle' dnexkrpoceru ['epmannu

"Dnekrponnas suHepretuka (E-Energy): smeprernueckas cucrema Oyaymero Ha 6aze MKT"41 — 310 HoBoe
MIPUOPUTETHOE HAMpaBJICHUE MONICPKKM WU (PUHAHCHUPOBaHMS B paMKaxX TEXHOJOTMYECKOH IOIMTHKU
®enepanpHoro mnpasurenbcTBa lepmanuu. [lo ToMy ’ke NPUHIMIY, YTO M TEPMHHBI '3IEKTPOHHAs
KoMMepuua" U "IIEeKTPOHHOE MPaBUTENBCTBO", TEPMHH 'SIEKTPOHHAs 3HEpreTHkKa' O3Ha4YaeT IOJHOe
00bEIMHEHNE HHEProceTel C IMOMOLIbI0 LU(PPOBOH CBS3HM, a TAaKKE KOMIIBIOTEPHBIE YIPaBICHHE H
MOHHUTOPHHT B MaciTadax Bcel CHCTEMbI SHEPTOCHAOKEHHS.

Bruto penieHo, 4TO CEKTOP AIEKTPOIHEPTETUKU CTAHET MEPBOM 00JIACTHIO, KOTOPYIO 3aTPOHET 3TOT MPOEKT,
TaKk Kak B HE OCOOEHHO TPYOHO OOECIEYHThH B3aHMMOJCHCTBHE B PEAJIbHOM BPEMEHHM M KOMIIBIOTEPHYIO
00pabOTKy JaHHBIX BBUAY OIPaHMUYCHHBIX BO3MOXKHOCTEH HaKOIUIEHHS 3ieKTposHepruu. [lepBoodepenHas
1eJTb IPorpaMMbl "DJIEKTPOHHAs SHEPTETHKA" — BHIOpATh PETHOHBI JIJISl MOJICITUPOBAHUS JAHHOW TPOTPaMMbI
U Ha UX NpHUMEpe NPOJEMOHCTPHPOBATh, KaK MOXXKHO HAWIy4IIMM OOpa3oM HCIOJIb30BaTh IPOMaIHBIN
NoTeHIHaN  MH()OPMAIMOHHO-KOMMYHHMKAaUMOHHBIX — TexHonorudt (MKT) B nene  ontumusauuu
3 PEKTHBHOCTH, HAJIS)KHOCTH MOCTABOK M COBMECTHMOCTH C OKpY’Karoliel cpe/ior (TO eCTh KpaeyroilbHBIX
KaMHEH DHePreTHYeCcKoi 1 KITMMAaTHIECKOW IMTOJIMTHKH) B DHEProcOePEKEHUH 1 KaKUM 00pa30M MOKHO 3aTeM
00pa3zoBaTh HOBBIE PBIHKU U CO31aTh HOBBIE paboune Mecta. Ocobasi HOBU3HA B 3TOM IIPOEKTE COCTOUT B TOM,
YTO NPUHIIUIIBI TocTpoeHust KomruiekcHoi MK T-crctembl, HarpapieHHbIE HA ONTUMHU3AIHIO () (DEKTUBHOCTH,
HaJeKHOCTH TIOCTABOK W COBMECTUMOCTH C OKPYXKAIOIIeH cpemol B Macmrabax BCEH CHCTEMBI
SHEPrOCHAOKEHUsT — OT TEHepalMd M TPAHCIOPTUPOBKM [0 pacmupelesieHus | HOoTpebieHus, —
pa3pabaThIBalOTCs 1 MPOBEPSIIOTCS B PEaIbHOM BPEMEHH B PAMKax PErHOHAIBHBIX POEKTOB MOJCTUPOBAHUS
o porpaMme "DIeKTpOHHAas dHepreTHKa' .

38 Coo6menne Epponeiickoii komuccuu ams Coera EBporeiickoro mapiamenTta, EBponeiickoro 3KoHOMHYECKOTO U
conmanbHoro komutera 1 Komurera peruonos "A European strategic energy technology plan (SET-Plan) — Towards
a low carbon future", COM(2007) 723 final, 22 November 2007.

39 Mpennoxenue cosmath EBpomeiickuil IEHTp 1O 3MEKTPOCETAM MOCTYNMIO OT MHpeAcTaBuTeNeil mpoekra 6FP
RELIANCE, B koTOpOM y4acTBOBaJIX BOCEMb OIIEPATOPOB €BPOIECHCKON CHCTEMBI 3JIEKTPOIICPEAaYH.

40 Epponeiickas komuccus. "Energy for the Future of Europe: The Strategic Energy. Technology (SET) Plan",
MEMO/08/657, 28 October 2008.

41 http://www.e-energy.de/en/.
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UToOBl YCKOPHTH HEOOXOAMMOE WHHOBAI[MOHHOE PAa3BUTHE W PACIIUPUTH BIUSHUE HA IOJydaeMbIe
pe3ynbTaThl, OCHOBHOHM YIOp B MporpaMMe "DIIEKTPOHHAs dHepreTuka’ MenaeTcsl Ha PemIeHre CIeTyFOIInX
Tpex 3ajad.

1)

2)

3)

Cozmanne TOProBOH IUIOMIAIKKA JJISi TPOMYKIIMH JJIEKTPOHHON SHEPTeTHKH, O0eCTednBaroeH
COBEpIICHNE IOPUINYECKUX M KOMMEpPYECKHX CIEIOK B JJIEKTPOHHOW (opMe MexXIy BCeMH
YYaCTHUKAMU PBIHKA.

IndpoBbie MEKCOSTUHEHNS W KOMIBIOTEPU3ANNS TEXHUICCKAX CHUCTEM W KOMIIOHEHTOB, a TaKkKe
JICATEIILHOCTh TIO0 YIMPABJICHUIO MPOIECCOM KM TEXHUYECKOMY OOCTYKHUBAHHIO Ha OCHOBE 3THUX
CUCTEM, C TeM 4YTOObI 00ECIEUUTh B IIEJIOM HE3aBUCHMBIC MOHUTOPHHI, aHAJIU3, PEryJIUPOBaHUE
KOMILJIEKCHOM TEXHUYECKON CUCTEMBI U YIPABIICHHUE €IO.

CoemuHeHHue TOPTrOBOM IUTOIIAIKH AJIEKTPOHHOM SHEPreTUKH C KOMIUIEKCHOM TEeXHUYECKOM
CHCTEMOH B OHJIATHOBOM PEXHUMeE ISl 00ecTieueHNs I(PPOBOTO B3aUMOJEHCTBHI KOMMEPUECKUX H
TEXHUYECKUX OTIEpaIfii B pealbHOM BPEMEHH.

B pamkax mporpaMmsbl "DIeKTpOHHAs SHEPreTHKa" ObLT MPOBECH KOHKYPC TEXHOJIOTHH, U IECTh MPOEKTOB
MoJieNi ObLIM Ha3BaHBI JYYIIMMU. B KaXXIOM W3 HHUX WCIONB3YeTCsS MHTETPalibHBI CUCTEMHBIN MOIXO[,
OXBATHIBAIOLIMIM BCIO HMEIOIIYI0 OTHOIICHHE K JHEPIeTHKE 3KOHOMHUYECKYIO MIEATEIIBHOCTh Kak Ha
KOMMEPUYECKOM, TaK U Ha TEXHUYECKOM IKCIUTyaTalliOHHOM YPOBHSX.

Ota nporpaMma npoyiuTcs 4 To/1a ¥ ¢ y4eTOM aKIIMOHEPHOIro KaluTajla y4acTBYIOIINX KOMIaHUH pUBJIeUeT
okoi10 140 MIIH. €BpO JUIsl pa3BUTHS SJIEKTPOHHOM SHEPIrE€TUKH B IIECTH PECHOHAX MOJEIUPOBAHMS.

eTelligence — pernon monenupoBanus Kykcxaden.
Tema. MHTE/IEKTyalIbHbIE TEXHOJIOTHUHU JJIS1 SHEPTETUKU, PHIHKOB U 3JIEKTPOCETEH.
E-DeMa — pernon monenupoBanust Pypckast o6macTb.

Tema. JlenieHTpanu30BaHHbIE MHTETPUPOBAHHBIE JHEPIETHUUECKUE CUCTEMBI HA IIyTU K TOPrOBOM
TJIOIIAJIKE IEKTPOHHOMN SHEPTETUKH OYyIIETO.

MeRegio.

Tema. Pernon ¢ HaMMEHBIIMMH BHIOPOCAMH.

I'opon MoaenupoBanust Manreim.

Tema. 'opox monenupoBanus MaHnreiim B peruone MozaenrpoBanus Peiin-Hekkap.
RegModHarz.

Tema. Peruon perenepaTuBHOro MojienupoBanus [api.

"YMHBIE BaTThl" — PETHOH MOJICTUPOBAHUS AXEH.

Tema. [ToBbimienne 3¢ (heKTUBHOCTH U YBEIWYCHUE BBITOJIBI ISl HOTPEOUTENICH TPU UCIIOTIB30BAHUH
BO3MOXXHOCTEH MHTEPHETA B SHEPIeTHKE.

Kpome KOOpIMHATOPOB MPOEKTOB YYaCTBYIOT TaKKE IMOCTABUIMKU DIICKTPUUECKOr0 00O0pY/I0BaHMS,
CHUCTEMHBIC HHTETPATOPHI, IOCTABIIUKH YCIYT, HAYIHO-UCCIIEI0BATEIHLCKUE HHCTUTYTHl M YHUBEPCUTETHI.

K 2012 roay BBI6paHHBI€ PEruoHbl MOJACIUPOBAHUA HNOJIKHBI TOATOTOBUTH CBOW IICPCIICKTUBHBIC
MPCAJIOKCHHS BIUIOTH 10 3Tallda UX TOTOBHOCTH K BBIXOJAY Ha PBIHOK U IIPOBEPUTH UX KOHKypeHTOCHOCO6HOCTB
B ITOBCECAHEBHOM ITPUMCHCHUU.
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IIpunoxenue 4
"YMmubIe" 3j1ekTpoceTn B bpasuinun

A4l BBeaenue

MuUHUCTEPCTBO TOPHOM MPOMBIILICHHOCTH U SHEPreTUKU bpasuiuu oka3alio COACHCTBUE B MPOBEICHUU
WCCJICIOBAHUN TEXHOJIOTHIA, KOTOPHIE MOIJIM OBbI MCIIOJIB30BATHCS JUISI PEATU3alii KOHICIIUU "yMHOM"
ANEKTPOCETH. DTH HCCIEAOBAHUS MOTHBHPOBAINCH HEOOXOIMMOCTHIO CHIKCHHS TEXHHYECKHX M HMHBIX
MOTEPh, a TAKXKE YIYYIICHHS SKCIDTYyaTAI[HOHHBIX XapaKTEPUCTHK BCEW HHEPrOCHUCTEMBI IS OOIbINei ee
HaJCKHOCTH, YCTOWYMBOCTH, O€30MacHOCTH U T. 1. HenaBHO umcclienoBarenbckasi Tpymna Mpu MOAJEPIKKe
YKa3aHHOTO MUHHUCTEPCTBA bpaswnmmu u3NMOXWiIa CyTh MNPOOJeM CYIIECTBYIOIIEH SHEPrOCHCTEMBI H
MPEICTaBIIIa TEXHOJOTUH M PEIIeHHS, C TOMOINBI0 KOTOPBIX MOXHO OBIIO OBl YMEHBIIUTH TOTEPU U
YIYUIIUTh SKCIUTyaTallMOHHBIC XapaKTEPUCTUKH CUCTEMBI. B 3THX UCCIENOBAHUSAX YUUTHIBATUCH TAKXKE U
SKOHOMHYECKHE aCIEKThI, IIABHBIM 00Pa30M BONPOC MPUEMIIEMBIX 3aTpaT Ha YCTAaHOBKY B CTPAaHE CBBIIIIC
45 MMJIJIMOHOB CYETYHKOB.

Kpome Toro, 4acTHBIMM MHCTHUTYTaMHU C TOCYIAapCTBEHHBIM (PMHAHCHPOBAHHEM OBLTH MPOBEACHBI APYTHE
WCCII/IOBaHUs, HampuMmep uccliegoBanue mnox pykoBoactBoM ABRADEE u APTEL — Hexommepueckux
acCOLMAIN, CBA3aHHBIX C 3JIEKTPOIHEPTETHICCKIM CEKTOPOM.

- APTEL — Accommaiiys 4aCTHBIX KOMIIAaHHIA — BT ICIIbIIEB HH(PACTPYKTYPHI U CUCTEM BJICKTPOCBSI3H,
cosznannas 7 anpens 1999 rona;

- ABRADEE — Bpa3suibckas accouuanus pacupeaeiuTeNell 3JeKTPOIHEPTHH, CO3IaHHAasl B aBTyCTe
1975 ropna.

A42  Bpa3suibCKHii CEKTOP JHEPTreTHKHU

B Hacrosimee Bpemst sHeproeMKkocTh bpaswimu cocrasisier 6osee 142 I'Br, a yncino notpedureneii — cBbile
75 muwnoHoB. Kak MoxHO Buzmeth u3 pucyHka A4.1 [1], suepromortpebnenue B Bbpasunmum (2014 r.)
cocraBisgeT 624,3 TBr-uac.

[IporienTHast g0yt BO30OHOBIsIEMOW 3HEpruu cocrapisier 74,6%, a HEBO30OHOBIISEMbIC HCTOUYHUKU
cocTaBisioT 25,4%.

PUCVYHOK A4.1

JneproeMkocTh Bpasuaun
O6mee notpebnenue B 2014 roxy: 624,3 TBr-uac
HeBo300HOBIISIEMBIE OHEPTrOHOCUTECIIN Bo0300HOBIIEMbBIE SHEPrOHOCUTEIH
Beero: 158,6 TBr-uac Bcero: 465,7 TBt-yac

~ Conueunas
Slnepuas sHeprus HeBo306HOBIIsIEMBIE Oveprins Betpa 2.6%  peprits Jlpyrue

10% ‘ zﬂeprzosugs/menu bHoMacca o 03%  — P
, 470

SHEPrHH

' JlpeBecHsrit 7% S %

yroms 12%

Cpennsis notpebisiemas MomHOCTh B bpaswmuu cocraBnsier 68 ['BT, a mukosas — cBeime 80 I'Bt. HegasHo
CEKTOPOM JJIEKTPOIHEPTETHKHN ObLI CIPOTHO3UPOBAH POCT MOTPEOIAEMO MOIIHOCTH TMPUOIHM3UTEIHHO Ha
44%, uTo TOTpeOyeT OT IITEKTPHUUECKON CHCTEMBbI MOBBIIEHHS YJHEPTOd(PHEKTUBHOCTH.

B kxauecTBe mepBoro mara B pelieH!! 3TOH 3aa4l MUHICTEPCTBO PACCMaTPUBACT CHUKEHHE TEXHUUECKUX
WHBIX TOTEPb B DJIEKTpOCETsX. TexXHW4Yeckne MOTepH B IMEPeNarolledl W pacHpeieiuTeNIbHOW CHCTeMax
cocTaBiOT 5% u 7% coorBeTcTBeHHO. Kpome TOro, COBOKYIHBIM 00BEM HHBIX IOTEpPh (HAmpHMep,
OT HECAaHKLIMOHUPOBAHHBIX MOJKIIOUECHUN K paclpeleNuTeIbHbIM dHeprocucreMam) coctasisier 7%.
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I'mans Ha 3TH UMGPBL, MOXHO OXHIATh, YTO bBpa3wnms CTOJNKHETCS C OTPOMHBIMU TPYAHOCTSIMH TIPU
paspabotke 6omnee 3)PEKTHBHOMN YHEPTOCHCTEMBI C MCHBIITMMH TTOTEPSIMH.

A4.3  Bpaswibckasi Mccae10BaTeIbCKas IPynna no "yMHbIM" 3J1eKTpoceTsIM

Jusa wuccnemoBanmst KoHuenmwmu "yMmHBIX" osnekTpocereir B mae 2010 roma MMHHCTEpCTBOM TOpPHOM
MPOMBINUICHHOCTH ¥ JHEPreTukd bpaswiuu Obiia  chopMUpOBaHa HCCIICNOBATEIbCKAs TpyIMa U3
MPEICTaBUTENEH CEKTOpa 3JICKTPOIHEPTETUKU U 3JIEKTPOCBs3u. OMHOW U3 LENel STOW TPYIIbI SBISCTCS
OllCHKA MPHUMEHUMOCTH JAaHHOW KOHIENIMH B paMKax »dJIEKTPOCeTH bpasuiuu s MOBBIIICHUS
3 PEKTHBHOCTH CHCTEMEL.

B cepenune mapta 2011 rojga MUHUCTpPY TOPHOM MIPOMBIIUICHHOCTH M SHEPTETUKH ObLT MPEACTABICH OTYET O
COBPEMEHHOM COCTOSHUH 3TOH TeXHOIOTHH. OTUET COMEPKUT CBEACHNS O KOHIENIHAX "YMHOU" AIeKTpOCeTH
W TEXHUUYECKYI0 WH(POPMAIUIO 10 BOMPOCaM SKOHOMHKH, & TaKKe MO BOMPOCAM BBICTABICHUS CUETOB W
AJIEKTPOCBSI3U.

B wacty, kacaromeiicst 21eKTpOCBsA3H, B HCCIEIOBAHUN OBUTH yYTEHBI HMEIoIHecs B bpa3suiny TeXHOIOruy 1
PECYPChI, a TAKKC NPUMCHACMBIC B IPYTUX CTpaHaAX TEXHOJIOI'MH, KOTOPBIC MOXHO 6I>IJ'IO 6I)I HUCIIOJIB30BaTh B
Bpasunmun.  Bpasunbckoe — MpaBUTENBCTBO — NPOSIBISIET  OCOOBI  MHTEpPEC K pa3BEePTHIBAHUIO
YCOBEPIICHCTBOBAHHON HH(PaCTPYKTYpbI m3mepeHuit (AMI), 4To i OBLIO MPUHSATO 33 HCXOTHYIO CTPATETHIO.

B pamkax storo uccnenoBanus B oktsa0pe 2010 roga texandeckas rpymma nmocetuia CoennaenHsie LITaTe
Awmepuku U1t coopa uHpopMarmu 1o Borpocam "yMHBIX" anekTpoceTeil. OOl BEIBOJ COCTOSUT B TOM, YTO
MOYTH BCE TEXHOJOTUHU 3JEKTPOCBS3U, BHEApPAEMBbIC A MOANCPKKH (PYHKIMOHAJIBHBIX BO3MOXKHOCTEH
"yMHBIX" 3IIEKTPOCETEH, MOTYT OBITh MPUMEHEHHI [Tl PEIIeHUs CTOSIINX repen bpasunueli 3aad.

HUccnenosarensckas rpynna ABRADEE/APTEL npexnctaBuia HalMOHAJIBHOMY DETyJSTOPHOMY OpraHy
cekropa snektposnepretukn ANEEL (Agéncia Nacional de Energia Elétrica) cBoit otyer mo pesynbratam
uccnenoBanus B ekadpe 2011 roxa. Llenb 5Toro uccienoBanus 3aKir0yanach B IpOTHO3UPOBAHUN BHEIPEHUS
(yHKIMOHANBHOCTEH "yMHBIX" 2JIEKTPOCETEH B paMKax BCEr0 CEKTOpa JJIEKTPOIHEPreTHKH bpasunnu B
TEUYEHHUE JIECSTUICTHErO MEPHOa U MPOTHO3MPOBAHMH MHBECTHLMM, a TaKKe NMPEUMYIIECTB, CBSI3aHHBIX C
3TMMH MPOTHO3aMH. B ncciemoBaHMm HcCHojib3oBanack 0Oa3a JaHHBIX Oomee 50 KOMMYyHaNbHBIX
NPEINPUITAN — pacrpeenuTeneil, CBA3aHHBIX C PYKOBOJIWTENSIMH IPOEKTa, M TPOTHO3bI OCHOBAaHBI Ha
peanbHOM IesTeIbHOCTH Opa3HiIbCKIX KOMIIAHUH.

A4.4  Bomnpochl 3J1eKTPOCBA3N

bouto ycraHoBneHO, YTO AN OAHOM W TOM JK€ WENM MOTYT HCIOJIb30BaThCS pa3IMUHbIe TEXHOJIOTHU
3NeKTpocBs3u. Hanpumep, 11 cUMTHIBaHMS TOKa3aHUM CUETYMKOB MOTPEOICHUS HIIEKTPOIHEPTHH Y KOHEUHBIX
TMOJIB30BaTENeH MOKHO IPUMEHSITh Zig-Bee u suenctrie cetu. B xauecte Tpansura npuronasl WiMax, GPRS,
3G, 4G u Apyrue TeXHOJIOTHH. BRIOOpP KOHKPETHOrO PEIICHHUS 3aBUCUT OT TEXHUUECKUX aCIIEKTOB, TAKHUX Kak
JOCTYIIHBIN CHEKTP, 0COOEHHOCTH PACIPOCTPAHEHHUS CUTHAJIA, IPOITYCKHAsl CIIOCOOHOCTE U T. 1.

B nacTosiee Bpems CymecTByeT HeOpeAeIEHHOCTh B OTHOIIEHWH HEOOXO0JUMOM MPOITYCKHOW CIIOCOOHOCTH
TPAaH3UTHBIX KAaHAJIOB CBSI3M JUIA MPWIOKEHUH "yMHBIX" anekTpocereil. OueBHIHO, YTO 3Ta MH(pOpMaLuUs
CTpaTeruyecKy BaXKHa IS MPOEKTOB "YMHBIX" 3JIEKTPOCETEH, OCKOJIBKY BIHSET Ha BBIOOP MOAXOJSILETO
pElIeHNs 1 oTIpeieTIeHHe MOTPEOHOCTEH B pecypcax CIIeKTpa, TAKUX KaK ITUPHUHA MOJIOCHI 9aCTOT, IPEeIbHbIE
YPOBHHU BpEIHBIX MOMEX APYTUM CIIyk0aM, MpeebHbIe YPOBHH MOIIHOCTHA U aCMEKTHI PaCIpOCTPaHEHHS
curHaina. [Toka 4To HUKaKuX UCCIIeTOBaHUN B OTHOILIEHUH CUCTEMHBIX TPEOOBaHHUN K CHCTEMAaM 3JIEKTPOCBSI3U
B KOHTEKCTE BO3MOXKHOTO MPUMEHEHNUS K "YMHBIM" 3JIEKTPOCETAM HE MPOBOIMIIOCE.

[Ipenmerom Hamiero mHTEpeca SBISIOTCS METOABl M3MEpPEHHS 3JEKTPUUECKOTO TMOJS MPH HCIIONIb30BaHUU
Hecymed ans cBsi3u no jauHusAM snektponepenaun (PLC) B nmamasone HY ans npwioxeHuii "yMmHBIX"
anektpocereil. CoBCceM HEAaBHO HECKOJBKO Opa3smiIbCKUX KOMIIAHWH BBIPa3WJIM 3aMHTEPEOCBAHHOCTH B
ceprudukanuu odopynoBanus PLC ¢ Hecymumu yactoramu okoio 80 kI'y v mmmpuHoi monocs! 20 k' auis
"ymHoro" ydera. M3nyuenus Ha yactotax BOMU3M 80 KI'I] OrpaHMYMBAIOTCS PETYIATOPHBIMH TTOJIOKEHUSAMH,
a OrpaHUYEHUs AJIS DIEKTPUUYECKOTO MOJIS ONIpeNeIstoTCs pH paccTossHUK 300 M OT HCTOYHUKA.

Uccnenosanne ABRADEE/APTEL moka3ano moTpeOHOCTh B MHBECTHIMAX HA CyMMy mopsika 19 mupa.
peaJioB B CPEICTBA AIICKTPOCBS3H M 3 MIIPJ. PEAJIOB B CPEACTBa MH(DOPMAIMOHHBIX TEXHOJIOTUH, JIJISI TOTO
9TOOBI pa3BepHYTHh 0a30BbIC (YHKIMOHATBHOCTH "yMHBIX" 3JIEKTpOCETEeH, Takue Kak "yMHBIA" yder,
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ABTOMATH3allUA PACIIPEACITUTEIBHBIX CETEH, CaMOBOCCTAHOBJICHHUE, pAaCIpEACIICHHBIE BO300HOBIISICMBIC
HACTOYHHUKH U 3JIEKTPOMOOHIIH.

B kadecTBe 3TanOHHON MOJAEIH apXUTEKTYPHI CBS3H UCIIONIb30Baiach MOJIeNb, peanoxennas B IEEE P2030.
[IpennokeHHass apXUTEKTypa ONpenesieT JIOTHYSCKYI0 HEepapXHi0 M CTaHIApPTHBIA HWHTEpQenc s
(YHKIIMOHAIFHO COBMECTHMOTO HPHCOCIHHEHHS CETeH, KOTOpBIE MOTYT OBITH Pa3BEpPHYTHl Ha OCHOBE
HECKOJIBKMX TEXHOJOTHUI ceTel CBs3M, HAampUMep Ha OCHOBE TEXHOJIOTHH, HCHONB30BAHHBIX B XOJE
uccinenoBanus. 6ecrposomras c¢Bsa3b (Wi-Fi 802.11, WIMAX 802.16), GPRS, 3G, MPLS, VPN, a Taxxke
ONTHYECKOE BOJIOKHO U JIMHUM PaAUOCBs3u [uis nepudepuitnont cetu (FAN) u 171t TpaH3UTHO# CBSI3H.

HccnenoBanne CyIIECTBYIOLUIMX CETEH 3JEKTPOCBSA3U B OpasMiIbCKUX KOMMYHAIBHBIX MPEANPUATHIX
MoKa3ajuo, YTO ONTHYECKHE BOJIOKHA HCIMOJB3YIOTCS B 69% cucrtem TpansutHOW cBsa3u, GPRS saBnsercs
JOMHHUPYIOIIEH TEXHOIOTUEH JIs JocTyna "mocieiHelt Muin'", a TMHUI MUKPOBOJIHOBOM cBsizu (400 MI'
900 MTI'1i) ucrons3ytor 44% KOMMaHWN B OCHOBHOM 1 COCIMHEHHS 0OOPYMOBAaHHUS MEpeaaud JaHHBIX,
yCTaHOBJIEHHOTO Ha nomocax. Okono 50% KoMMyHalbHBIX MPEANPHUITHN HUCIIONB3YIOT BhIICIICHHBIC TUHHH,
MPEOCTaBICHHBIEC ONIEPATOPAMU JIEKTPOCBS3H OOILEro MMOJIB30BAHUSI.

A4.5 TexHnueckue JaHHBIE

Nmeercss HacymiHas MOTPEOHOCTh B JaHHBIX O MPOIMYCKHOW CIIOCOOHOCTH, 3aJepiKKe, yCTOWYHBOCTH,
HaJeXKHOCTU U IPYruX NapaMerpax JUHUU TPaH3UTHOU CBSI3U JUISl NPUMEHEHUS B "YMHBIX" 3JIEKTPOCETSIX.
Takue naHHbIE TO3BONMWIM OBl CIUIAHMPOBAaTh HEOOXOAMMble HHQPACTPYKTYpHBIE U PagudOvdacTOTHBIE
pecypcsl, n30exaB MpU 3TOM YCTapeBaHUsI TEXHUKH U HEPALMOHAIBHOTO HCIIOIb30BAHMUS PECYPCOB.

Bnaronmaps ucrons3oBanuto oomieit napopmarmonHoi moxenu (CIM), mpunsaroit MOK u onpenenennoii B IEC
61970, B uccnenosannn ABRADEE/APTEL BbisiBicHa HCOOXOIMMOCTh B Pa3pab0TKe KOHKPETHOW CTPATETHH,
CBSI3aHHOH ¢ KHOepOe30MacHOCThIO B "YMHBIX" 3JIEKTPOCETSIX, YUUTHIBAS CIICAYIONIHE MTOTEHIMATBHbBIC PUCKH:

— BBICOKHMI YPOBEHb CI0KHOCTH JIEKTPOCETH;
— HOBBIE YA3BUMOCTH, BHOCHMBIE MPUCOEAMHEHHBIMH CETSIMH;
— MCIIOJIb30BaHKE OOJIBIIOr0 YHCIa TOYEK JOCTYIA;

— 3aIyTa YaCTHOU KU3HU MOTPEOUTENICH.

A46  Hzmepenus na HY

JIOTIOJIHUTEIILHO B LIEJSIX COOJIIO/ICHUS TPEOOBAHHM C YYETOM CTPOTHUX HOPM OBLIO ObI XKeJIaTeNIbHO U30eXkKaTh
00pEeMEHHUTENBHBIX TPOIIETYP 110 H3MEPEHUSIM JIEKTPUIECKOTO TOJISl B TOPOJICKUX YCIIOBUAX. B CBs3M ¢ 3TUM
MPU3HAETCS, YTO JPYTHEe MPOLEAYphl, HAPUMEP H3MEPEHHUE MOITHOCTH, MOTJIM ObI OBITH BBITTOIHEHBI C
MEHBIIMMH 3aTPYAHCHUSMH, YeM U3MEPEHHUS Ha aHAIM3aTOpe CIEeKTpa, MoAKIroueHHoM kK HU-aHTeHHe.

A4.7 BriBoabI

BBugy crparernueckoil 3HaUMMOCTU BHEIPEHUS "YMHBIX" SJIEKTPOCETEN B Pa3BUBAIOIIMXCS CTpaHax Mbl
3aIpanifuBaeM y JPyruxX aIMUHACTPAIi HHPOPMAIHIO O TEXHUUECKUX JaHHBIX 1 HU-u3MepeHusx, KoTopbie
paccMaTpUBAIIMCH BHIIIE.

B gacru, kacaromieiicsi pa3MepoB U CIIOKHOCTH CETH JIEKTPOCBSI3U, KOTOpas HEOOXoauMa il MOAJIEPKKI
peann3anyy KOHIETIWH '"yMHOH" »SIIEKTpOCETH B paMKax »dJeKTpoceTn bpaswnnu, B HCCIeTOBaHUH
ABRADEE/APTEL pexoMeHayeTcsi, B TOM YHCIIe, TIPOBECTH INIyOOKHIl aHAIN3 MCIOIBb30BaHUS CIIEKTpPa, C
TeM 4TOOBI ONPEENINTh U 3apPEe3EPBUPOBATh KOHKPETHBIE MOJIOCHI YaCTOT, BBIICICHHbIE IS MPUIIOKEHUH B
nepudepuiHbIX U TOPOACKUX palioHaX.

CnpaBo4Hbie JOKYMEHTbI

[1] Presentation: Distributed Generation by Rodrigo Campos de Souza — APTEL Seminar of Mini and
Micro Power Generation — Rio de Janeiro — RJ — 8 December 2015.
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IIpuiaoxenue S
"Ymublie" ssekTpoceTn B Pecnyosnke Kopest

A5.1  JopoxHas kapTa BHeApeHus ""'yMHBIX'" 1ekTpoceTeii B Pecnyoanke Kopes

B mensix cmsryenus mocieAcTBUil M3MeHeHHs kiumara Kopes oco3HaeT HeOOXOJUMOCTh Pa3BEpPTHIBAHUS
"yMHBIX" 3JIEKTPOCETe Kak HH(PACTPYKTYpPHI JJs 3KOJIOTHYECKHA YHCTOW MPOMBIIUICHHOCTH C HHU3KUM
coJiep)kaHUEeM YTIIepoJla B paMKaxX TMOJrOTOBKH K BBIMOJNHEHUIO B3SATHIX Ha ce0s 00s3aTeNbCTB O
YMEHBIICHUIO BBIOPOCOB TMAPHUKOBOrO rasa. MiMes 3To B BHY, KOpPEHCKOE MPaBUTEIBCTBO pPEATU3yET
VHUIMATHUBY TI0 BHEIPCHUIO "YMHBIX" AJICKTPOCETEl B KAUECTBE HAIIMOHAIBHOU MOMUTUKH JIJIS JOCTIKECHUS
unen "Low carbon, Green growth" (Hu3kui ypoBeHb BEIOPOCOB, SKOJIOTHYECKH YUCTOE Pa3BUTHE).

B 2009 roxy xopeiickuiit KoMHTET 110 9KOJIOTHYECKH YUCTOMY Pa3BUTHUIO TpeacTaBui Kouuemniuio "Building
an Advanced Green Country” (CTpouTEensCTBO MEPEIOBOM SKOJOTHUYCCKM UYHCTONW CTPAaHBI) M H3IO0KHIT
COJIEPIKAHKE JTOPOKHON KapThl BHEAPEHHs "yMHBIX" anekTpoceTeii*2. CO0p MHEHUI U 3aMEYaHuii SKCIIEPTOB
W3 OTpAaciy, YHUBEPCUTETOB M HAYYHO-HCCIIEIOBATENLCKUX MHCTUTYTOB Beaercs ¢ HosOops 2009 roma, u
pe3yabTaThl STOH PabOThl OBUIM OTPaKEHBI B OKOHYATENBHOW BEPCHU JOPOKHOW KapThl, KOTOopas Oblia
aHoHcupoBaHa B sHBape 2010 roga. CornacHO HATMOHAIBHOM AOPOKHOM KapTe MPOEKT BHEAPEHUS "yMHBIX"
3JIeKTpoceTell OBl peann30BaH B CIEAYIOIMX ISITH OOJIACTIX B LEISIX MOCTPOSHHs OOLIeHAMOHAIBHON
"ymuO#R" anextpocety k 2030 roxy:

1) "yMHBIE" JIEKTPOCETH;

2) "yMHBIIH" 10M;

3) "yMHBIH" TPaHCTIOPT;

4) "ymHBIe" BO30OHOBIIIEMbIE HCTOYHUKH SHEPTUH;
5) "yMmHOe" 2IeKTpOCHAOKEHHE.

[Ipoext BHenpenus "ymHBIX" amekTpocereli B Kopee Oyner peanw3oBeiBaThCS B TpH dTama. [lepBeiil atan
MPEeNyCMaTpUBaET CTPOUTEIBCTBO U AKCIUTYaTAlMIO UCHBITATEIILHOIO MOJIUIOHa "yMHON" 3JIEKTpOCeTH st
WCIIBITAHUS COOTBETCTBYIOLIUX TEXHOJIOTHI. BTOpo# aTanm — 3T0 pacmmpeHne NCbITaTeILHOrO MOJIUTOHA [T
0XBaTa KPYMHBIX TOPOJACKUX PAOHOB C JIOTIOIHUTEIBHBIM Pa3BepPTHIBAHUEM MHTEIIEKTYaIbHBIX TEXHOIOTHI
Ha cTtopoHe mnoTpedburens. [locnemHuii 3Tam — 3TO 3aBepiIeHHE CO3MaHUS OOIICHAIMOHATHHON 'yMHON"
3JIEKTPOCETH C BKIIIOUEHUEM B HEE BCEX WHTEIUIEKTYAIbHBIX JJIEKTPOCETEH.

42 http://www.ksmartgrid.org/eng/.
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PUCYHOK A5.1

Jlopo:xxHas kapTa BHeapeHus ""yMHbIX'" 3s1ekTpocereii B Kopee

dtan Mepsbiii 3tan (2010-2012 roapi) Bropoii atan (2012-2020 roab!) Tpetuit atan (2021-2030 rogb!)
peannsauun CTpOMTeNbCTBO M 3KCNNyaTauus PaclwmpeHue ana oxsarta 3aBeplueHue co3aaHna
npoekxTa WCNbITaTeNIbHOTO NONUIOHA KPYMHbIX TOPOACKMUX PaioHOB obLweHaumMoHanbHOM "yMmHOR"
"ymHo1" anekTpocetn (MHTennekTyanbHble notpebutenu) 3neKTpoceTH
(TexHuyeckoe o6ocHOBaHKe) (MHTENNEeKTYaNbHAA 3NEKTPOCeTb)
MOHWTOPUHT 3N1€KTPOCETU MporHo3uposaHue BO3MOMKHbBIX CamoBOCCTaHOBNIEHUE 3NeKTpoceTen
B peaNbHOM BpemMeHun OTKa30B B 3/1IEKTPOCETAX JKCnNyaTauma MHTErpUpPOBaHHOM
LUundposas nepegaya sHeprum O6beguHeHue ¢ aHeprocucTemamm "ymHoM" 3HeproceTn
JKcnayaTauma onTUManbHoM APYIUX CTpaH
"Ymuan" pacnpeaenuTenbHON cUcTeMbI CoeauHeHne cMcTemMbl OCTaBKU
3aNeKTpoceTb 3N1eKTPO3Heprum
C pacnpegeneHHbIMU
reHepupyLLMMMU YCTPOCTBAMMU
1 YCTPOICTBAMM A1 HAKONNEHUA
MOLLHOCTH
YnpasneHue aHepronotpebneHnem WHTennekTyansbHoe ynpasneHue [loma v 34aHUA C HyNeBbIM
T "ymHbIX" LOMOB 3HepronotpebneHvem 3gaHui/ 3HeprobanaHcom
PasnunyHble BapuaHThl Bbibopa 3aBoA08
notpeburens 2 e
Ana notpebuteneit, BkAKoYan Tapudbl CTUMYNUPOBaHME CAMOCTOATENbHOM
BbIpaboTKM 3HEeprum notpebutenamm
CTPOMTENbCTBO M UCMbITAHWUA PaclumpeHue ceTn 3apaaHbIX CTaHumUi O6ecneyeHne NOBCEMECTHON
3apAAHbIX CTaHUMI AnA anekTpomobuneit [OCTYNHOCTM 3apAAHbIX CTaHLUM
) ANA aneKTpomobunein ) [ONA oxBaTa BCEM CTPaHbl MNpeaoctagneHune pasHoobpasHbIX
SR KcnayaTauma anekTpomobunei IdpdekTnBHOE 06CNYKMBAHME METOA08B 3apAAKM
B pamKax NUNIOTHOTO NPOEKTa anekTpomobuneit n ynpaeneHue umu Mcnonb3oBaHue NOPTaTUBHbIX
YCTPOWCTB ANA HAaKONNeHUA
MOLLHOCTH
JKcnNyaTauua MUKpoCceTei, ONTMManbHan aKcNayaTauua O6ecneyeHne NoBCEMECTHON
06pa3oBaHHbIX NyTeM COeANHEHUA 3HEProcUcTEMbI C MUKPOCETAMM AOCTYNHOCTM BO306HOBNAEMO
pacnpeaeneHHbIX reHepupyoLLnX PaclmpeHue npuMeHeHNa yCTPOCTB 3Heprum
"YrHbIE" MOLUHOCTEM, YCTPOUCTB ONA HAKONNEHUA MOLHOCTU

Bo306HOBAAEMbIE
WUCTOYHUKM IHEPrUmn

ANA HAKONNEHWUA MOLHOCTH
v anekTpomobunei

— PacwupeHHoe ucnonb3osBaHue

YCTPOWCTB ANA HAKOMAEHUA
MOLLHOCTH U pacnpeseneHHbIX
reHepupyIoLLMX MOLLHOCTEH

"Ymuoe"
aneKkTpocHabxxeHue

Bbi6op TapudoB Ha INEKTPUYECTBO
notpebutenamu

Mpoaaska B0306HOBAAEMOM 3HEPrUK
notpebutenamu

Monynapusauua caenok

C 3N1EKTPOIHEPreTUHecKUMu
AepvBaTtamu

BHeapeHue obLeHaUMoHanbHOM
cuctembl LeHoobpasosaHus

B peanbHOM BpemeHu
MosasneHune 06pOBONBHBIX
Y4aCTHUKOB PbIHKA

Monynapu3sauma pasnnMyHoro poaa
CAENOK NO 3NEKTPO3HepreTuke
CopeiicTBre KOHBEPreHun

ANA NOABNEHNUA PbIHOYHbIX CEKTOPOB,
OCHOBAHHbIX Ha 31I€KTPO3HepreTUKke
Nnupepcreo

Ha 3/1eKTPO3HEePreTUYECKOM pbiHKe

8 CeBepo-BocTouHoi Asum

1o 3aBepiieHnn TpeThEro 3Tana BHEJIPEeHUs "yMHBIX" JIEKTPOCETEeN 0KHUAAI0TCS CYIIECTBEHHBIE PE3YIbTAThI
W 3HauyuTedbHble BBITOAB. C momompio "yMHBIX" aiekTpocereil Kopes paccUMTHIBAeT COKpAaTHUTh
oO1IeHaMOHaIbHOE SHEpronoTpediaeHne Ha 6% 1 co3gath yciaoBus Ajsi 0ojiee HIMPOKOTO MCIIOIb30BAHUS
HOBBIX ¥ BO30OHOBJISIEMBIX UCTOUHHKOB DHEPTUH, HAIIPUMED dHEPTHH BeTpa U conHia. Kpome Toro, Kopes
IJIAHUPYET COKPATUTh BEIOPOCH TapHUKOBBIX Ta30B (GHG) Ha 230 MitH. TOHH 1 co3aBaTh 1o 50 000 pabounx
MECT €XKEroJHO, JOCTUTHYB 00bEMa OTEUEeCTBEHHOTO pbIHKA B 68 Mupa. BoH K 2030 rogy. Hakonnennsie B
XOA€ OTOro Impomecca HOy-xay OyayT cioyxutb i Kopenm MOCTOM Ha MEXIyHapOIHBIN
PBIHOK. DKOJIOTUYECKH 4YHCTOe pa3BuTue Kopen BHECeT 3HAUMTENbHBIN BKJIaA B TNPEAOTBPAILICHHE
rII00aTBHOTO TIOTETUICHUS B OyAyIIeM.

C TOYKM 3peHHs] HAIIMOHAJIBHBIX MHTEPECOB MPOEKT MO BHEIPEHHIO "YMHBIX" 3JEKTpOCEeTEel HaleleH Ha
MOBBIIIICHHE  HEPrOd(PPEKTUBHOCTH W  pa3BepPTHIBAHUE OKOJOTMYECKHM YHCTOM  DHEPreTUYECKOH
HHQPPACTPYKTYPBI C TOHMKEHHBIM ypoBHEM BEIOPOCOB CO». C TOUYKHU 3peHHSI IPOMBIIIICHHOCTH 1IEJIb IPOEKTA
COCTOMT B O0OECIEUYEHUH HOBOT'O TEPCHNEKTUBHOTO MEXaHW3Ma JKOJOTHYEeCKH 4ucToro passutus Kopew.
Hakonen, ¢ Touku 3peHHs OTIEIHHOTO YEIOBEKAa OH HAIMpaBICH Ha IMOBBIINICHWE KAavYeCTBa >KU3HU Uepe3
TIOCTW)KEHHE HJeana SKOJOTHISCKON YNCTOTH M HU3KOTO COACPKAHUS yTiiepoaa.
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A5.2 Pa3BuTHE TEXHOJIOTHH

B xagectBe wucmbITarenpbHOrO monmroHa "ymHOH" anexTpocetn (MomHOCTEI0O 10 MBT) Oymer ocHoBaH
mocenok ropojckoro tuma Ha 3000 moMOX03siCTB, rae OyAyT pa3MelleHBl BCETO ABE MOJCTAHIINU Kak
munuMyM ¢ asyms BAHKAMMU, u ans xaxaoro BAHKA Oyayr nBe pacnpenenutenbHble JTUHUH. ODTOT
MOJIMIOH CTAHET MECTOM IIOJyYeHHsl pe3yJbTaToB HCCIENOBATEIBCKUX MPOrpaMM IO Iepenaye
3JIeKTpos3Hepruu ¢ ucnonb3oBanueM UKT 1 HOBBIMU BO300HOBIISIEMBIMHU HCTOUHUKAMH SHEPTHUH.

Oxosio 10 KOHCOPIIMYMOB W3 ISATH OOJIACTEH MPHUHSIM YY4aCTHUEC B MCIBITAHUU TEXHOJOTHH W pa3paboTke
OM3HEC-MOJIENICH, PeaT30BaB STOT MPOCKT B JIBa ATAla, Kak ykazaHo B Tabmuie A5.1.

TABJIULIA A5.1

IHo3TanHblii NJIaH pa3BepTHIBAHUA UCIIBITATEIBLHOI0 NOJMUIOHAa YemKy

OcHoOBHEIE
Jran ITepuon OcHoBHOe coJep:KaHHe
HanpaBJIeHUs
OCHOBHOM dTan "YMHas" a5eKTpoCceTh CBsI3bIBaHUE HIIEKTpOCETEl
(cTpouTENLCTBO 2010~2011 roasr "YMmHBIH" 1OM C MOTPEOUTEISIMH, a TAKIKE
HHPPACTPYKTYPHI) "VMHBII" TpaHCTIOPT AJIEKTPOCETEH C ANEKTPOMOOUIAIMHU
"YmHbBIC" — IlpenocraBieHue HOBBIX yCIyT
Oran pacmmpeHus BO300HOBIISIEMBIE IIEKTPOCHAOKEHHUS
(uBETETpHpOBaHHAs 2012~2013 rozmr UCTOYHUKH SHEPTUH — Tloxkmoyenne BO30OHOBIAEMBIX
9KCILTyaTaIus) "YMHoe" HWCTOYHUKOB SHEPTUU
INIEKTPOCHAOKEHHE K DJIEKTPOCETH

IIpunoxenue 6
"YMmubie'" 3sekTpoceTn B UH10HE3MU

Ab6.1 BBenenne

Texanyeckoe 000pyHOBaHUE, 33JIeICTBOBAHHOE MPH BHEAPEHUH ""YMHOMR" 3JIEKTPOCETH, MEHSET CITy)KeOHBIS
MOTOKH OT 3JEKTPOCTAHIUK K TOTPEOUTENIO, MPOXOASIIIE Yepe3 CeMb Ba)KHBIX OOJIaCTel: TeHepalus B
OonpmMx o0beMax, mepeaava, pacrpenesieHne, NOTPeOUTeNn, IKCILTyaTalus, PhIHOK M MOCTAaBIIUK YCIYT.
Kaxxnas 0651acTh COCTOHT U3 37IEMEHTOB "yMHOI" 3IEKTPOCETH, COEANHEHHBIX APYT C APYTOM JBYCTOPOHHUMHU
AHaJIOTOBBIMHU WJIM IIM(POBBIMH KaHAIAMH CBSI3H, MTPEHA3HAYCHHBIMU JIJIsl cOopa | nepeaadn nHhOopMaIny,
a TaKKe [Vl IepeJadd JIEKTPO3HEPruH. DTU COEJUHEHHs] UIPAalOT OCHOBOIIOJATAIOIIYIO POk B "yMHOH"
3JIEKTPOCETH, oOecreunBas MoBbIIeHHE 3PPEeKTUBHOCTH, HAJEKHOCTH, OE30MIaCHOCTH, PEHTA0EIbHOCTH U
YCTOMYMBOCTH NIPU BBIPAOOTKE U PaCHpeAeICHUH 3IEKTPOIHEPTUH.
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PUCYHOK A6.1

B3aumopneiicTBue MKy A€l CTBYIOIIMME 3JIeMEHTaMH "yMHOMH'' 3j1eKTpoceTH
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"VMHasg" 3IeKTpOCeTh NPEACTABISET COOOM COCTaBHYIO CHCTEMY C TpPEMsi OCHOBHBIMH YpPOBHSIMH —
JHEPreTHYECKUI YPOBEHBb, YPOBEHBb 3IeKTPOocBs3u W ypoBeHb MKT. DTo KifodeBble YpPOBHH B IMOTOKaX
3JIEKTPO3HEPTUH U HHPOpMALIKH.

B Hacrosmiee BpeMsi HaOMIOAaeTCsl TEHICHIUS K POCTY MOTPeOIsieMOl SHEPrHMH W MOIIHOCTH, a TaKKe
CTOMMOCTH BJIEKTPOIHEPTHU. DTOT (DAKT MOBTOPSIET CUTYAIHIO ¢ aDOHEHTaMU MOJIBMKHBIX CITYXkO.

A6.2  Pa3zpabotka "yMHBIX" 3jIeKTpOCceTell H BOZHMKAIONIHE MPHU 3TOM CJI0KHBIE TPO0OJIEMBbI

[paBuTenscTBo MHIOHE3WN OCBEAOMIICHO O TOM, UTO "yMHas" AJIEKTPOCETh MOTJIa OBl CTaTh AT TEPHATUBHBIM
peleHreM MmpoobaeMbl PalOHAIBHOTO PACXOAO0BAaHMS JIEKTPOIHEPTUH. B CBS3M ¢ 3TUM COOTBETCTBYIOIIUM
MIPaBUTEILCTBEHHBIM OPraHoM OBl pa3paboTaH MUIOTHBIN IPOEKT MO pa3BepThIBaHUIO ""YMHOH" 31eKTpoceTn
B BOCTOYHOW yacTu MHAOHE3nn. DTOT MPOEKT OB peajan30BaH OpraHU3alfel 1Mo OLEHKe W MPUMEHEHUIO
TexHoJorui B corpynaudectse ¢ PLN (HannonanbHOH 3NeKTprUecKoi KOMIaHUEH).

[Ipu pazpabotke "yMHBIX" 3JIEKTPOCETEH MPHUXOTUTCS CTAIKHBATHCA C PAIOM CIOXKHBIX mpoOiem. llpum
BBIpAaOOTKE TOJIMTUKU U PETYISTOPHBIX IOJIOKEHHH CJIElyeT B OCHOBHOM HCXOJUTH M3 TEXHUYECKUX W
KOMMEPUYECKUX aCIEKTOB.
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PUCYHOK A6.2

CroxHbie 1podieMbl

o DHeprus/criekrp/ KomMepueckne
CXHOJIOTHYECCKHUEC é b
HaJIOroBas —
ACIICKTHhI HOJIUTHUKA
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Ha pucynke A6.2 yka3aHbl 1Be€ OCHOBHBIE IPOOJIEMBI, BIUSIONIME Ha pa3paOboTKy "yMHBIX" 3JEKTpOCcEeTeH.
[Ipeamerom Haiero BHUMaHUs SBJSIETCS HECKOJIBKO MPOOJIeM B cepe IEKTPOCBSI3H U HH(POPMALOHHBIX
texuosoruit (UT), To ecTh:

a) TUIIOBOE 00OPYAOBaHHUE U OCTaBKH:

NpeaAOCTABUTL KPATKOC OINMCAHUC TCXHUUYCCKUX XAPAKTCPHUCTHUK O60py;[0BaHI/I$[ JJI IPOBEPKU Ha
COBMECTUMOCTD,

b) peCypCHI CIIeKTpa:

pa3paboTarh CTpaTeTHYEeCKHid TJIaH PACIpeesieHnsl CIEeKTpa C ydeToM TpeOyeMoid i JaHHOTO
IPUMEHEHHUS TOJIOCHI YacTOT. DTO BAXHO JUIA PAIMOHAIBHOTO HCIIOIb30BAHHS OTPAHUYECHHBIX
pecypcos;

C) PagruoYacTOTHEIE TIOMEXM:

MPENIPUHAT, MEPhl JUIS TPEJOTBPAIICHUS TOMEX APYTUM CIy:)KOaM B pe3yabTare peaau3alliuu
JTAaHHOM TEXHOJIOTHH,
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d) 0€3011aCHOCTh B CETH:

MMPpEANIPUHATE MCPBI JJI1 obecneueHus 3alIUIIICHHOCTHU ITIOTOKOB JaHHBIX.

[TockonbKy 3Ta TEXHOJOTHS MOKET UCTIONB30BATHCS B PA3TUUHBIX TIOABHKHBIX (IIIMPOKOIOIOCHBIX) CITYK0aX,
naHHOM MccnemoBaTenbCKOW KOMECCHW TIpEAjiaraeTcsl WHUIMHPOBATH JalbHEeHImme OoOCYXIeHHUS B
OTHOIIIEHWU TpeOOBaHWN K OOOPYIOBAaHUIO 3JEKTPOCBSI3M, YTOOBI TIOMOYb Pa3BHUBAIOIIUMCS CTpaHaM B
COCTaBJICHHH CTPATETUUECKOTO IUIaHA KaK OCHOBBI [ BHIPAOOTKH MOJIUTHKH M PETYJISTOPHBIX MMOJIOKEHUH,
Kacaromuxcs "yMHBIX" 3JIEKTpOCeTel.

Ipuiaoxenue 7

HccnenoBanus, kacamouuecs: TEXHOJIOIMi 0eCIIPOBOIHOIO 10CTYIIA
s "ymubIxX" dsekTpocerei B Kurae

A7.1 BBenenue

BecnpoBoHbIE TEXHOIOTUH — 3TO BaKHASI COCTABIISIOLIAS CUCTEM YIIPABJICHUS SHEPIOCUCTEMOM, TaK KaK OHU
o0ecreynBarOT IBYHANPABICHHYIO Iepefady B pealbHOM BPEMEHH pa3lIWYHOM HH(OpPMAlUHM B LENIAX
ympaBiieHHS U KOHTpOJIsl. Ha paHHUX 3Tanax peaau3anyy STHX TEXHOJIOTHH MPOITYCKHAsI CIIOCOOHOCTh TMHUI
cBsi3u, TpeOyeMas ISl pacHpeACIMTEIbHOW SHEProCeTH M CETH CBSI3M, B OOLIEM cilydae HeBeJUKa.
TpamumoHHBIE YCTPOWCTBA Y3KOMOJOCHOW OECrmpoBOMHON CBS3M, padoTaronyie Ha (UKCHPOBAHHBIX
4acTOTaX, UCTIONB3YIOTCS TIIaBHBIM 00pa3oM B KauecTBE CPEJICTB YaCTHOM OECIPOBOMHON CBS3H B CHCTEMAax
ynpasiieHus dnekTpoceTaMu. C mosiBieHHeM "YMHBIX" DIEKTpOCeTel, B KOTOPBIX Uil oOOecredeHust
HajaJexameil paboTel paclpereNnuTeIbHOW SHEProceTd U CETH CBA3UM HEOOXOAMMO COOMpaTh AaHHBIE O
NOTPeOJICHHOHN AIIEKTPO3IHEPTHH, YIIPABIISTh HAIPY3KOH M BECTH MECTHOE BHICOHAOIIOICHUE, TPEOOBaHHS K
MPOIYCKHON CIIOCOOHOCTH KaHajia CBSI3H, 33/IepKKe Mepeadd U Ha/IeKHOCTH CBs3M Bo3pacTratoT. C yueTom
storo B Kurtae mpoBojsiTCsl MiccinejoBaHus U pa3pabOTKH, KacaroIUecsi HOBOTO MOKOJIEHUS! CETeH CBSI3H 110
JIUHUSAM 3JeKTporepenaund ana  "yMmHbIX" osnekTpocetedl. Ha ceromHsIniHuME [OeHb HOBasg CHUCTEMaA
0ecIpOBOJIHOM CBSI3U MpPUMEHEHA B KPYIMHOMACIITAOHBIX MUJIOTHBIX MPOEKTaX "YMHBIX" 3JIEKTpOCETeH B
Kurae.

A7.2  TexHoJiorus 6ecnpoBoIHOro goctyna st "ymMHbIX'" jekTpocereii B Kurae

A7.2.1 Bseaenue

WnTennexryanbHas 6ecripoBOJHAS CETh C OPUEHTALMEH Ha IPOMBILIUIEHHOE IPUMEHEHHUE U C IIMPOKOI 30HON
oxBata (SWIN) paspabarbiBaeTCcs Tak, 4TOOBI B HEW IOJIHOCTBIO YUHUTHIBAIIMCh MOTPEOHOCTH "yMHBIX"
anekTpocereil B oOcnyxuBaHun. OHa OCHOBaHa Ha TeXHOJOTWAX 4G M HCHONB3YeT JIMLEH3UPYEMYIO s
"yMHBIX" 37€KTpoceTel mojocy yactoT 223—-235 MI'n. Ota cucrteMa MMEeT MHOXKECTBO MPEUMYIIECTB MO
CPaBHEHHIO C CHCTEMaMH Y3KOIOJIOCHOH OECHpOBOJHOW CBA3M — IIUPOKas 30Ha OXBaTa, BO3MOXXHOCTH
JocTyna O0JbIIoro ynciia abOHEHTOB, BBICOKAst 3()(EKTHBHOCTh UCIIONIB30BaHUS CIIEKTPa, paboTa B peKUMe
peanbHOro BpeMeHH, BHICOKMI ypOBEHb 0€30IaCHOCTH M HaJIe)KHOCTH, IIMPOKHE BO3MOKHOCTH YIPaBICHUS
CETBIO U T. [I.

A7.2.2 KuaioudeBble TEXHHYECKUE XapaAKTePUCTHKHI

Kurailickoe HanuoHampHOE OFOPO IO BOMpOCAM YIpaBieHHS B chepe pagroCBA3U BBIICITHIO IOJOCY
223-235MI'n ¢ pasouBkodi mo 25 k[ B kadyecTBe eAMHMYHOW IMoJockl. B memsax sddexTuBHOrO
ucrnonp30BaHus crektpa SWIN MoxeT 00beIUHHTH HECKOJBKO JTUCKPETHBIX Y3KUX ITOJIOC YacTOT ISt
obecrniedeHus MUPOKOIIOIOCHOH Mmepeiaun naHHbIX. Kpome Toro, oJHON U3 KIto4YeBBIX TexHodoruit SWIN
SIBJSICTCSI METOJT 30HANPOBAHUS CIIEKTPA, C IIOMOIIBI0 KOTOPOTO MOXXHO BBISBUTH IMOMEXH MEXIY Pa3sHBIMU
texuoyorusMu paauonoctyna (RAT) B cocemHei mosioce, 9TO MO3BOJSET YIYUIIATE COBMECTHYIO PabOTy
ycTpoiictB cBsi3u. TexHomorus SWIN mMoxeT Takke 00eclednTh COBMECTHYIO PabOTy C CYIIECTBYIOIIMMH
Y3KOIOJIOCHBIMH CHUCTEMaMHt, Pa0OTAIONIUMHU B TOH ke mosioce yacToT 223—235 MI'm.
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TABJIMIIA A7.1
TexHu4YecKkue u IKCIJIYaTAIMOHHBbIE XapakTepucTuKU ceTu SWIN
XapakTepucTHKA 3navenue
[onnepxuBaeMbIe OIOCH YaCTOT Jluuensupyemsie nosiockl yactot 223-235 MI'n
(TMICH3UpYEMBIC WITH HETUIICH3UPYEMEIE),
MI'1t
HoMunanpHas 1aibHOCTE JENCTBHS 3~30 km
PexumMb1 MOOMITBHOCTH MoOunsHBIN
(K04€eBOI/MOOHIIBHBIN)
[TukoBas ckopocTh Nepeau JaHHBIX (JUIs 1,5 UL/0,5 DL Méwurt/c (1M BW)
JIMHAW BBEPX/BHU3, €CIIN Pa3IHNIaCTCs) 13 UL/5 DL M6ut/c (8,5M BW)
Meron aymiexcHo# cs3u (FDD, TDD TDD
U T. I.)
HomunanpHas mupuna nojocel Ha PY Bribupaercs B quamazone 25 k[ — 12 MI'g
[Monnepxkka cuctemsr MIMO Her
Perpancnsius HARQ
Ynupexnaromas KOppeKIus OmrOoK Ceeptounsrii kox, Turbo
YnpaneHue noMexoBoil cuTyanuein YacTuuHOE MOBTOPHOE UCMOIb30BaHUE YAaCTOT, 30HIUPOBAHUE
CHeKTpa
YmpasieHne SHepromnoTpeOIeHueM Ha
Tormomorust coeqMHEHUI CBs3b ITyHKTa CO MHOTHMH ITYHKTaMH
Mertoas! focTyma K cpenie [IpousBousbHBIH gOCTY (C pa3perieHneM KOH(INKTOB
1 0eCKOH(ITUKTHBII)
MeToapI MHOTOCTAaHIIHOHHOTO JTOCTYTIA SC-FDMA (mmuans BBepx) 1 OFDMA (nTuHuS BHU3)
Merton oOHapyXeHUS U YCTAaHOBICHUS ABTOHOMHOE OOHApYKECHHE, YCTAHOBJICHUE COCTUHEHUI uepe3
COeMHEHU HOCHTEIb
Mertonbt QoS Huddepennmanus QoS (moanepxuBaeTcs S5 KJIaccos,
C MacIITaOMPOBaHUEM)
[omyueHne JTaHHBIX O MECTOIOJIOKCHHUN Ha
Hludpoanne ZUcC
AyTeHTH(HKANKA/3aUTa OT TIOBTOPHOM Ha
nepeaayn
OOMeH KITIouaMu Ja
OO6HapyXKeHHE MOIIEHHUYECKUX Y3JI0B Ha
YHuKanbHas HASHTH(UKALNS YCTPOHCTB 15 paspsnos (IMEI)

A7.2.3 Dtansl Npou3BOACTBA U MPUMEHEHUS

B nacrosimee Bpemst cuctema SWIN cOCTOUT U3 MEKPOCXEM B OCHOBHOM TTOJIOCE 9aCTOT, OKOHEUHBIX CTAHITHH,
0a30BBIX CTaHIMK, 0a30BOM ceTw M 00OpymoBaHUs ympaeiieHus cerbio. Cucrema SWIN ucnonb3yercs B
pacnpeneuTENbHBIX 3JIEKTPOCETAX M B CEeTSIX cBsA3u. Ha ceromusamuuid neHp onbiTHBIe cetn SWIN
pasBepHyTH B 13 npoBuHIMsax Kutas u obecrnieunBarot cOOp NAaHHBIX 00 dHEPronoTpeOIeHur, yrpaBicHne
HaArpy3Koi, aBTOMAaTH3allMIO paclpelieNieHuss W Japyrue QyHKiuu B "yMHBIX" anektpocersix. [lo uroram
Nepuo/ia ONBITHOM SKCIUTyaTaly MoKa3aHo, 4to cucteMa SWIN crocoOHa ynoBIETBOPUTE TPEOOBAHUSIM 10
00CITy>KUBaHHUIO, IPEIBSIBISIEMBIM K "YMHOMY" yUETY M K aBTOMaTH3aLIUHU pacIipeesCHHS.

A7.2.4 Cranaapruzanus

Ha ceromusimnuii AeHp KOMMaHus, 3KcIuryaTupytomas "ymueie" anextpocet Kutas (I'ocynmapcTBenHas
aIeKTpoceTeBass kKoproparwsa Kuras), yxe Havanma nporecc pa3paboTKu cTaHaapToB Ha cuctemy SWIN.
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TocynapctBenHbiii 11eHTp TectupoBanus Radio_monitoring_center (HaunuoHanbHas oOpraHu3anus IO
VIPaBJICHUIO HCIOJIL30BAHUEM PAJHOYaCTOTHOTO CIIEKTpa) M Accoluanus B OONacTH CTaHJAPTOB CBS3H
Kutas (CCSA) pa3pabaTeiBaloT CTaHAApT paguodacTOTHOH cBs3u cucteMbl SWIN it obecriedeHus
COBMECTHOM pa0OThI ¢ crcTeMaMu, (PYHKIIMOHUPYIOIIUMHU B TOW K€ MOJIoce 4acToT. OJHOBPEMEHHO UJIET
MOJITOTOBKA K OCYIIeCTRICHHIO cTannapTu3anun SWIN B Maciirabax cTpaHbl.

A7.3 BriBoabl

B nmannom Ilpunoxenun mnpenactaBieHa uHGopManus o0 HCCIEIOBAHUSX TEXHOJOTHH OecrpoOBOJHOTO
noctyma jns "ymHBIX" amektpoceteii B Kurtae. Texmomorms SWIN cmocoOHa obecreunTthb
yIIOBIETBOPUTENBHYIO OCCIPOBOJHYIO CBSI3b B "YMHBIX" 3JIEKTPOCETSX, MO3BOJSS CHU3UTH 3aTparhl Ha
CO3JIaHUE U IKCILTyaTaIuio "yMHOM" 3IeKTpOCeTH.
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