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CraTbhs MOCBSIIEHA COBPEMEHHBIM TpeHAaM pa3BUTUs 3jiekTpoaHepreTuku CIIIA, koTopast Ha TIPOTSIKe-
HUU MHOTHX ACCATWICTUI 3aHUMaJIa JUAUPYIOIIee TOJ0XEeHe B MUPE TT0 TTPOU3BOACTBY 3JIEKTPOIHEP-
run. Ha ocHoBe nmojimMaciuTabHOro UccieoBaHUsI aHATM3UPYETCSI TEPPUTOPUATBLHO-TIPOU3BOJACTBEHHAS
CTPYKTypa oTpaciu, ¢copMupoBaHue KOTOpoiit Hadajaoch B 1870-¢ rogsl. KpaTko oxapakTepru3oBaHa IMHA-
MMKa Pa3BUTUSI JEKTPOIHEPIeTUKHU C Havyaja ee BOZHMKHOBeHUs. Ha ocHOBe JaHHBIX MO OTAENbHBIM
5JIEKTPOCTAHIIUSIM PACCMOTPEHO pa3MellleHUe OTPACIIH IO TEPPUTOPUU CTPAHBI M USMEHEHMUS €€ TEPPUTO-
PUATBHO-TTPOM3BOACTBEHHOI CTPYKTYphl. PaccunTaHa cTerneHb TeppUTOPUTIBHON KOHIIEHTPALMU YCTa-
HOBJICHHBIX MOILITHOCTE IO TPeM KaTeTOPUSIM: 3JIEKTPOCTAHIINY, PACTIOJIOKEHHBIE Ha TEPPUTOPHUH TOPOI -
CKHUX arjioMepanuii (MeTpornoJUTeHCKHX CTaTUCTUUECKUX apeasioB); 3JeKTPOCTaHIIMY B rpadcTBax, rpa-
HUYAIIUX C arjioMepamnusMU; 3JIEKTPOCTAHIIMM, PACMOJIOKeHHbIe BHe 3THUX apeaiioB. IIpu pacuerte
KOHIIEHTpallMU YYUTHIBAJIMCH JIEKTPOCTAHIIUM MOIITHOCThIO 60siee S0 MBT Kaxnasi, 4To cocTaBIIsIeET MO~
ytr 70% cyMMapHOI MOIITHOCTH BceX cTaHIMii. [Toka3zaHa pojib TOCyIapcTBa B CTAHOBJIEHUU M Pa3BUTUH
OTpacju Ha pa3HbIX dTamnax ee pa3BuTus. PaccMaTrpuBaloTcsi OCHOBHbIE (DaKTOPbl pa3MelleHusI, 0coboe
BHUMaHMe yaelieHo pakTopam pasmenieHuss ADC. IIpoBeneHbl pacdeThl KO3(PGULMEHTOB KOPPEIIIIN
MEX]Iy: reHepalrei 2JIeKTPOOHEPTUM U pa3MellieHrueM 00pabaThiBalolleil MPOMBIIIUIEHHOCTH; TeHepalu-
el BJIEKTPOIHEPTUH U YNCIICHHOCTBIO HAaceJIeHUsT; TeHepallieil 3JIeKTpOIHEPTUY 1 BEIMIMHOM SHEPTeTH -
YECKHX PECYpPCOB.

Katouegole croea: aneKTpocTaHIIMs, yCTAaHOBJEHHbBIE MOUTHOCTU, TTPOU3BOACTBO 3J1eKTpodHeprunu, BUD,
rocynapCcTBEHHOE peryIupoBaHue, hakTopsl pasMeltnenus, CIIIA
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ITOCTAHOBKA ITPOBJIEMBI

B HacTosiee BpeMst, Koraa B MUPOBOIT SHEPreTH -
K€ MPOUCXOAUT SHEPIreTUYECKUM Mepexo, B 3HAUM-
TEJIbHOM Mepe BBI3BAaHHbLIII 000CTpEHUEM 3KOJIOTH-
YeCKOM IMpOoOJIEMEBI B T71I00aJIbHOM MaciuTabde, YyCUII-
BaeTCsl poJib U 3HAUYEeHME DJIEKTPOIHEPIeTUKU KakK
OTpaciv, KOTopass B HauOOJbIIEel CTEIIEHU MOXKET
CIOCOOCTBOBATh YIYYIICHUIO MPUPOIHOM Cpeabl.
BaxxHoe MecTO B MUpe 3aHUMAET JIEKTPOIHEPreTHKa
CLIA, xoTopast Ha IPOTSKEHUU MHOTHX IeCSATUIIC-
THIA ObUIa IMAEPOM, 3aHUMAs IIEPBOE MECTO B MUPE
ITO YCTaHOBJICHHBIM MOILIHOCTAM SHCKTPOCTaHU,I/Iﬁ n
MMPOU3BOACTBY 3JCKTPOIHEPIUU, IMO3TOMY BAXKHO
IMPOBECTU aHAJIN3 COCTOSTHUSI TEPPUTOPUAIBLHO-TIPO-

usBoncTBeHHOM cTpyKTypsl (TTIC)! snexTposHepre-
tuku CIIIA, kak B AUHAMUKE €€ Pa3BUTHUSI, TaK U C

Y4eTOM COBPEMEHHBIX TPEHIOB pa3BUTHUSI MUPOBOIA
9HepreTuku. st TOCTUKEeHUST OCTaBJAEHHON 11eun
ObLIA BBISIBJIEHBI OCHOBHbIE 3aKOHOMEPHOCTHU pa3-
MEIIIEeHUW OTpaciu U TIPOUCXONSIINe B Heil CTpyK-
TYpHbIE M TeppPUTOpPUATbHBbIE CABUTU. Takke ObLIU
n3ydeHBI OCHOBHBIE (pakTopHhl, Bausomue Ha TIIC.
Ananu3s TIIC oTpacau nmpousBeaeH Ha OCHOBE JIeBsI-
T paitoHoB biopo 1ien3os CIIIA, nctopudeck 00b-
€IUHSIEMbIX B TPU KPYITHBIX 9KOHOMUYECKUX paito-
Ha: CeBep (HoBast Anrus, CpenHeaTlaHTUYECKUE
mrathl, CeBepo-Bocrounsrii nenTp, CeBepo-3aman-
"1l neHTp), HOr (FOxHO-ATIaHTMYECKUE IITAThI,
IOro-Bocrtounslit neHtp, FOro-3anamHbiii LEHTp),
3aman (TuxookeaHnckue mrathl, [OpHEIE IITATHI).

METOANKA NCCIEJOBAHUA

):[I[H PEIICHMA NMOCTaBJICHHBIX 3a1a4 MCIT0JIb30Ba-

UTTIC — pasMeluenye npeanpusiTHil 1 MOLCHCTEM B MpeneIax

00BEKTOB IIPOCTPAHCTBEHHOM CTPYKTYPBI CUCTEMBI (MUP, MaK-
popernon) (bomnpias ..., 2007).

JIUCh pa3lINYHbIE METOAbI, B MIEPBYIO OUYePEIb METOL,
CcHeLalIbHBIX 9KOHOMMKO-TeorpauuecKrux xapak-
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TepPUCTUK, pa3padboTaHHbIN B 1970-x rogax B 1abopa-
TOpUU Teorpadru MUPOBOro xo3siicrBa MHcTUTyTa
reorpaduu PAH (HbiHe — nabopaTtopust reorpaduu
MHPOBOIO pPa3BUTHS) MOH PYKOBOICTBOM IIpOd.
B.M. I'oxmana. OH cuuTaj, YTO OCHOBHAas (DYHKIINS
TaKMX CHEIUAIbHBIX XapaKTePUCTUK — 3TO BBISBIIC-
HUE pa3MEIIeHUsI OTIEIbHBIX COCTABIISTIOIINX 3KO-
HOMUYECKOTO MOTeHIMaja IJIsi TOro, 4ToObl MOKa-

3aTh CTENEHb UX TEPPUTOPUATBHON KOHUEHTPALIUNA>
¥ YCTAaHOBUTH 3HAYEHUE OTIEITbHBIX [IEHTPOB.

ITpu ananuze TIIC ynop aefnaeTcst Ha TOYEUHbBIE
00OBEKTHI, B JIaHHOI paboTe — Ha AJIeKTpocTaHLIU. B
Ka4eCcTBEe MCXOMHBIX NAHHBIX MCIIOJNB3YETCS TaKOM
TMoKa3aTesb, KaK YCTaHOBJICHHbIE MOIIHOCTH 3JICK-
TPOCTAHIINI, KOTOPBIA XapaKTepU3yeT KaK OTIEIIb-
HBIIT OOBEKT, TAaK M OTPACIIb B IIEJIOM. DTO OCOOEHHO
BaXKHO, ITOCKOJIBKY OH HE 3aBUCUT OT CJIy4aifHBbIX KO-
JIeGaHMW B 5)KOHOMUKE, 3aTParuBaoIINX BECh X031~
CTBEHHBIIA KOMILIEKC.

Hnst 6onee rmybokoro mzydyeHus: TIIC orpacau
KCIIOJIB3YIOTCS TaKXe TEXHUKO-2KOHOMUYECKHE Xa-
PaKTEPUCTUKU, OT KOTOPBIX 3aBUCAT pa3MelleHUue
3JIEKTPOCTAHIIMI B KaxkaoM paiioHe. [Tomnmo sToro,
B paboTe WCIIONb3YIOTCS TPaAUIIMOHHbBIE METOIbI
5KOHOMUYECKOH reorpacduu — CpaBHUTEIbHO-TEO0-
rpadrIecKuii, TUMOJIOTUYECKUMA, a TAKKE SJIEMEHTHI
MaTeMaTUYeCKO CTaTUCTUKM.

MNubopMaliioHHOIT OCHOBOI JaHHOI CTaThbU CTa-
Jla KaptoTteka anekTpoctaHiuii CIIIA MoOIIHOCTBIO
50 MBT kaxnasi, Ha JOJII0 KOTOPBIX IPUXOIUTCS 10
70% Bceit reHepauMu 3aeKTposHepruu. KaproTeka
coCTaBJ/ieHa aBTOPOM Ha OCHOBE CIIPaBOYHUKOB 1O
anektposHepreruke CILA ¢ 1960-x romoB o HacTo-
siiee BpeMsi. LHupoko ncnonab3oBaanuch CIipaBOYHU-
ku, nznaBaembele US Energy Information Administra-
tion, a TaK>Xe IPYrMMU OPraHU3aLMSIMU, B YACTHOCTHU
International Energy Agency. B nociennee gecstuie-
e 1o reorpadun anekrposHepreruku CIIA mpaxk-
TUYECKU HEe OBbLIO OIyOJMKOBAHO padOT B BEIYIINX
poccuiickux xypHanax. [TocieqHsisi oredecTBeHHas
MoHorpaduss mo 3toir Teme (P.II. KyponsarHuk,
“Pa3Butue snekrposHepretuku B CIIIA”) Obia u3-
nmaHa B 1961 1. U3 mocTyImHBIX aBTOPY aMepUKAHCKUX
WCTOYHMKOB MOXHO OTMETUTH MOHOTrpaduio “Amer-
ica’s electrical utilities; past, present and future”
(L.S. Human, 1988 r.). B nocienHee necsiTujieTue He
OBUIO ONyOJIMKOBAHO KOMILIEKCHBIX padOT ITO Ieo-
rpadum 31eKTpo3HepreTuku. Hanbdonee mHTEpeCHBI
MoHorpaduu P.JIxx. Maiikiic “ITonutuka B obnactu
anekTposHepreTuku B Kamudpopauu” (2004 1) u
.M. Hpiobepu “IlpuBatuszanusi, pecTpyKTypu3a-
1I1$1 M peryIMpoBaHue ceTeBbIX KoMmmaHuii” (2003 1.).
bonbiiioe BHUMaHUE OTBOAMUTCS SHEPreTukKe B 1ie-
JIOM, TJ€ 3aTparuBaroTcs MpoodyieMbl SJIEKTPOIHEPTe-
TUKU, MpUYeM 3HAYUTeNIbHAsI 4acTh B HACTOSIIEE

2 TeppuTOpHaIbHAsL KOHLEHTPALMsl — COCPENOTOYCHHUE IIpeli-
MPUSITUIl B OTHENBbHBIX MyHKTAX, apeajax U pailoOHax CTpaHbI
(Teorpaduueckuii ..., 1988).
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TOPKMHA

BpeMsI ITOCBSIIeHA IIPo0IeMaM pa3BUTUS BO30OHOB-
JISIEMbIX UCTOYHUKOB 3Hepruu (BUD). B pamkax na-
cmosiweil cmamou nod BUD nonumaromes eempsinvie
(B3C), coaneunvie (CIC) anexmpocmanyuu u cmam-
yuu Ha opyeux eudax 80300H0BASIEMOU FHeEpeUU, Kpome
eudposnepeuu. Kak TIpaBuUIO, 3JIEKTpOIHEpPreTrkKa
CIIA mipeacraBiaeHa WM B BUIE 0030pOB, ITyOINKY-
€MBIX pa3IMYHbIMU OpPraHU3aALMSIMU, 3aHUMAIOIIM-
MUCSI IIpOOJIeMaMU 3HEPTeTUKHU B 1IEJIOM, WJIM KaK
OTIEJIbHBIE IJIaBbl B MOHOTpadMsIX II0 CTpaHOBEIE-
HUIO U OOIIMM TIpoOJieMaM 3HepreTuku. Takoe ke
MOJIOKEHME CIIOXMIOCH U C ITyOIUKAIUSIMU B aMepPH-
KaHCKOM I1e4YarTu.

PE3VYJIBTATbBI UCCIEAOBAHUA

DnekmposnepeemuKa OMHOCUMCA K YUCAY OMpac-
Aell ¢ 8bICOKUM YPOBHEeM UHEPUUOHHOCMU 8 pasmeuje-
Huu. boavwue pazmepsl meppumopuu npusenu Kk momy,
umo 6 CIIIA nem y3106 cocpedomoueHus 3n1eKmpo-
cmanyuti  HayuoHaavHoeo 3HaveHus. CogpemenHble
mpendbl pazeumus Ompacau HanpasieHsvl Ha GblPpaHU-
eanue pazmeujerus no wmamam. B anexmposuepeemu-
Ke MOJICHO 6bldeaumb makxue 0a306vie mpeHobl, KAk
pazeumue HU3K0Y2nepoOHOU 21eKmpodHepeemuKy, de-
UeHmpausauus, sHepeocoepencerue Ha OCHo8e YUPPo-
suzayuu ompacau. Dnepeemuueckas cmpameeus CIIA
npeonosazaem mpancghopmayuro u MoOepHU3ayUI0 om-

pacau Ha ocHoge Konuenuyuu Smart Grid®. Buedpenue
SMOIL cucmemvl CMAL0 B03MOJNCHO Oaaeodapsi UHOY-
cmpuu 4.0, 0cHO8AHHOI HA NPOPBIBHBIX UUPPOBLIX MeX-
Hosoeusx. B pesyremame nossusace Hosas modens paz-
BUMUST  BbICOKOINEXHOA0SUHECKOU OMpacau, Komopas
npeononaeaem opeanuveckoe coeduHeHue 0a3080il
2/1eKmMpOsIHepeemMUKY ¢ HOBbIMU Kadacmepamu Ha 6ase
BUD. Hosas konuyenyus paszsumus npeonoiazaem mo-
deprusayuto cemesbix aKkmueog ¢ yuacmuem nompeou-
measeii (Smart ..., 2022).

CoBpeMeHHbBIE TPEHIbI Pa3BUTUS 3JICKTPOIHEP-
retuku MeHs1oT TTIC Ha ypoBHE IITaTOB HE3HAYM-
TelibHO (Tab. 1). boiee 3aMeTHO 3TU TEHIEHIIMU OT-
pa3WIMCh HA pa3MEIIeHUN YCTAHOBJIEHHBIX MOIITHO-
CTeii IO METPOIIOJIUTEHCKUM CTaTUCTUYECKUM
apeamaM (MCA), roe TeppuTopruajlbHas KOHIIEHTpa-
11 CHU3WJIACh B CPEeOHEM Ha TPEeTh. DTOT ITOKa3a-
TeJIb ObLI pacCUYMTaH MO TPEeM KaTeropusiM: 3JIEKTPO-
CTaHLIMM, pacIiojioXeHHble B mpemeax MCA; B
rpadcrBax, rpannyaiiux ¢ MCA; Ha IIpoYnx Teppu-
Topusx. Mcxonst u3 aToit TMIIOJIOTMU MOXHO ClIe1aTh
BBIBOJI, YTO TOPOJCKAasl JICKTPOSHEePreTHKa 3aHNMAa-
et BackHoe Mecto B TIIC orpacnn, mockomsKy B MCA
cocpeloToyeHa OCHOBHAasi 4acTh ITPOMBIILIEHHOTO
noreHnuana. Tak, B CTpyKType HOTpeOIeHHST 31EKTPO-
SHEPTUM Ha JOJTIO TPOMBIIIJIEHHOCTH ITPUXOAUTCS 26 %

3 Smart Grid — MHTEJUIEKTyalbHasl CUCTeMa, BKJIIoJalolas B ce-
051 Bce reHepupYyIlolle NCTOYHUKHU, paclpeleuTeSIbHbIe CETH,
BCE BUIbI MOTpeOUTEeIeil. DTa cuctemMa yIpaBJsieTcsl eAUHOMN
CeThlo B pexxume peajibHoro BpemeHu (lamonos, 2015).
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TEPPUTOPUAJIBHO-TTPOM3BOACTBEHHAS CTPYKTYPA DJIEKTPOOHEPTIETUKIM 1181
Taomuuna 1. 10 BeaylIyx IITATOB MO YCTAHOBJIEHHBIM MOIIIHOCTSM 3JIeKTpocTaHLunii B 1960—2020 rr.
1960 1. 1980 1. 2000 . 2020T.

TaT I'Br Tar I'Br Mrar I'Br rar I'Br
Kanudopnus 12.8 Texac 54.9 |Texac 81.9 | Texac 120.5
Hyio-Mopk 11.8 Kamudopnaus 38.2 | KanudopHus 52.3 | Kanudopuus 74.9
Oraiio 10.6 [MeHCUIBBaHUS 34.4 | ®nopuna 41.5 | ®aopuna 60.8
Texac 10.0 Heio-Mopk 31.1 |IleHcunbBaHus 36.8 |IleHCUIbBAHKS 47.8
Wnnunoiic 9.4 Dnopuna 30.0 | MnnuHoiic 36.3 | MinHoiic 443
[NencunbpBaHus 9.2 NnnuHoiic 29.9 | JxXopmKus 27.8 | Hpto- Mopk 41.1
Tenneccun 7.5 Oraiio 27.4 | Oraiio 26.5 | JIXKOpmKus 36.6
Bammnarron 7.2 Bammnarron 23.3 | AmaGama 24.0 | CeBepnasg Kapomuna| 34.7
MuduraH 6.8 Muwu4uraH 22.6 | CesepHasa Kaponuna| 23.3 | BamumHrron 30.9
Munuana 6.5 Anabama 19.1 |HWHouanHa 22.7 | Muuuran 29.4
Hroro, % 49.2 Wroro, % 48.8 |Hroro, % 46.4 | Urtoro, % 46.8

Cocmaeneno no: Statistical Abstract of the U.S. 1962. U.S. Government Printing Office, 1964. 675 p.; Statistical Abstract of the U.S. 1981.
U.S. Government Printing Office, 1982. 697 p.; Statistical Abstract of the U.S. 2002. U.S. Government Printing Office, 697 p.; Electrical
Power Monthly with Data for January 2021. Washington: EIA, 2021. 275 p.

ot utora 1o orpaciiu (Electricity ..., 2021). B 1960—2020
IT., IO pacuyeTaM aBTOpa, TEPPUTOpUAIbHASI KOHIICH-
Tpanus Ha ypoBHe 5 MCA cHuswmiachk ¢ 11.6 1o 5%,
Ha ypoBHe 10 MCA — ¢ 18.5 mo 7.5%, Ha ypoBHe 20
MCA — ¢ 27.6 1o 11.4%, na ypoBre 50 MCA — ¢ 42.3
1o 18.7% nipu pocte yncia MCA, Ha TeppUTOPUH KO-
TOPBIX €CTh BJIEKTPOCTAHILIMU. B 3TOT nepuon ux ymc-
JIO yBeIU4mJIoch ¢ 158 mo 199.

Buyrpn MCA mipoucxondar 6ojiee 3HAUMUTEIbHEIC
usmeHeHus1. Eciu no 1990 r. Ha ropoackoii TeppuTo-
pUU  CTPOWIUCH BJIEKTPOCTAHIUM 3HAYUTEIBHOM
MOIIIHOCTH [IJIs1 MOKPBITUST 0a30BOM HArpy3Ku, 3aya-
ctyto 6onee 1 I'Bt kaxnasi, u ra3oTypOMHHBIE yCTa-
HOBKM JUISI TIOKPBITUSI THKOBBIX HArpy3ok, TO B
XXI B. KpyIHble 3J€KTPOCTAHIIMM WJIM 3aKpbIBa-
JIUCh, WJIN KOHCEPBUPOBAIUCH, UTO OCOOEHHO XOPO-
mo BUAHO Ha mpuMmepe T. Hbio-Mopka (State ...,
2014). D10 NOBNUSIO HA CHMXKEHUE TOJIM KpPYyITHeii-
X 3HeproysJioB. B Beaymux MCA cHUXXeHue npo-
uzonuto B Hoio-Mopke, Yukaro, @unanensbuu u
T.11. PocT renepanuu npounsomen B ceMu MCA, Ko-
TOpbIE CTaJlk LIECHTPaMU pelIOpUHTa (BO3BpallleH )
MpEennpusaTHiA 00padaThIBaIONICi ITPOMBIIIIECHHOCTH
B MeTponoJinio, B ToM uucie Hrpro-XeiliBeH—Mui-
dopn (Konnektukyt), Conrt-Jleiik-Cutu (IOta),
Hosrrit Opnean (JIyusuana) (I'opkuna, 2020). CHu-
xkeHue noiu MCA B ycTaHOBJIEHHBIX MOIIHOCTSIX
cKazaJloch TakxKe M Ha cMmeHe juaepoB. Eciau B
1980 T. B msATepKy saumepoB Bxomwan Hpio-HMopk,
IMuttcoypr, XbrocToH, Yukaro, Jloc-AHmxkenec—
Jlour-buu, To B 2020 r. miepBbie MSITh MECT 3aHsI-
au Helo-Mopk, Hamnac, Jloc-Aumxkenec—JIoHT-
buu, Jlac-Berac—Xennepcon—Ilapanaiic, Cent-JIync
(Tabmn. 2).
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OBCYXIEHMUWE PE3VJIILTATOB

AnekrposHepretuka B CIIIA 3aponunace B 1870-¢
rofbl. Ileppasg B CIIA snekTpocTaHuuMst OOLIETO
MoJb30BaHMUs Obl1a coopyxeHa B I. Helo-Mopke B
1881 r. 1 umena momHocTh 500 KBT (BecenoBckmii,
1976). IlepBag B CILHA JIBII Hanpstkennem 10 kB
obL1a coopyxeHa B 1892 r. B Kanudopnuu. Oo6benu-
HEeHMe HEeprocucTeM Havanoch B 1920-e romsl, Korga
B 1925 r. 6611 3aKOJIBIIOBAHBI 3JIEKTPOCTAHIIUY B 10-
suHe p. KonnektukyTt B HoBoit Anrmiuu (National ...,
1964). B xon1ie 1920-x rogos tepputopust CI1IA ObI-
J1a “mojeneHa’” MeXay KOMITaHUSIMU, U4TO TIpaKTUye-
CKU MPUBEJIO K UCYE3HOBEHUIO KOHKYPEHIIUU MEXKITY
HUMMU.

PazBuTure 21eKTpO3HEPreTUKU B IIEPBOI ITOJIOBU-
He XX B. MpUBEJO K co3naHuto coBpemeHHoi TIIC
oTpaciu K KoHity 1950-x rogos (Hooks, 1980). Utoru
€€ pa3BUTHUS ObLIM MOABEACHBI B IBYX UCCICIOBAHM-
SIX, BBINYIIEHHBIX B 1964 1 1970 IT. K CTOJIETUIO CO-
sganug otpaciau (National ..., 1964; National ...,
1970). B atux o63opax TIIC ObUIa McciaemoBaHa B
IByX BapuaHTax. Bo-mepBbix, mo paiioHam biopo
neHzoB CIIIA, Bo-BTopbeX, 1o 10 pernoHajJbHBIM
oowequHeHusM North American Electric Reliability
Corp. (NERC), B KOTOpPBIX IMPOU3BOACTBO 3JIEKTPO-
SHEPIUU IIPEACTaBJICHO HA OCHOBE JaHHBIX KOMITAHUIA,
HEIIOCPENCTBEHHO PabOoTaloIIX Ha TEPPUTOPUH, T.€.
HauOoJiee PUOIMKEHO K JeHCTBUTETLHOMY TOJIOXKE-
Hy0. OgHAaKO B HAIIMX 1IEJISIX MCIOJIb30BaTh 3TY CETKY
3aTpyJHEHO, TaK KakK apeayibl 00CIy>KMBaHUS HE COBMA-
JatoT ¢ paitoHaMu Bropo 11eH30B, M0 KOTOPBIM Tpe/-
CTaBJICHBI JaHHbIE KaK 110 OTPAC/IU B 1IEJIOM, TaK 1 110
TaKMM I10Ka3aTesisiM, KaK CTOMMOCTb YCJIOBHO YHU-
CTOM MpoayKuuu oOpadaThIBaIOLIEi MPOMBILLICH-
HOCTH M YMCJIECHHOCTh HAaCeJICHUS, YTO JIeJIaeT HEBO3-
MOXXHBIM IMPOBECTU CPAaBHEHUE MEXIY S3TUMU IMOKa-
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Taomuna 2. 10 kpynHeiimumux MCA no ycTaHOBJIIEHHOW MOIIHOCTU 3JIEKTPOCTAHIMI (B CKOOKax — JOJIsI OT UTOTa 10

CLIA, %)

TOPKMHA

1980 1.

2000 r.

2020 1.

Hrio-Mopk (2.39)

IMuttcoypr (1.75)

XbrocToH (1.65)

Yuxkaro (1.51)
Jloc-Annxenec—JIlonr-buy (1.49)
Hannac—®opt-Yapt (1.17)
Cenr-Jlyuc (1.17)

Dunanenvhus (1.09)

XbiocToH (1.37)

Huio-Mopk (1.21)

Herpoiit (1.13)

Hogwiit Opanean (1.10)
Tamma—Cenr-Ilerepcoepr (0.93)
Hamnac—®opt-Yapr (0.77)
Cenr-Jlyuc (0.77)

Hunuunauatu (0.75)

Heio-Mopk (1.42)

IMuttcoypr (1.08)

XbtoctoH (0.89)

Jletik-Yapnn3a (0.80)

Hosrrit Opniean (0.80)

Hannac (0.57)
Jloc-Anmxenec—Jlour-buya (0.55)
Jlac-Berac (0.46)

Hetpoiit (0.95)
Tomno (0.88)

AxpomH (0.73)

Ddunanenvdus (0.71)

Cenrt-Jlyuc (0.46)
IapnorT (0.46)

Cocmasneno 1io: Inventory of Power Plant of the US. Washington: EIA, 1982. 340 p.; Inventory of Power Plant of the US. Washington:
EIA, 2002. 343 p.; Electrical Power Monthly with Data for January 2021. Washington: EIA, 2021. 275 p.

3aTelIIMUA M MOIIHOCTSIMM 3JeKTpOCTaHUMA. Jlis
CpaBHEHUSI 3TOr0 pallOHUPOBAHUSI C aAMUHUCTpa-
TUBHBIM AeJIeHUEeM ITpUBeIeM puMepbl. Tak, ITaTh
BuckoHcrH u Muuwnran, Haxonginuecst B CeBepo-
BocTouHOM LIeHTpE, YaCTUYHO BXOJST B TaKUE paiio-
Hel NERC, xak MAIN n MAPP, mit. KeHTyKkn
(FOro-Boctounniii nentp) — B SERC u ECAR
(America’s ..., 2020).

3a nepsbie 100 jeT cBoero (hbyHKIIMOHUPOBAHUS
IPOU3BOICTBO 3JIEKTPOIHEPruu Bo3pocio B 400 pa3
Gyraromapst BLICOKMM TeMITaM pocta — 12% B rom B Ha-
yaje XX B., B TedeHHe Tocienyromux 50 et mpous-
BOJICTBO JIEKTPOSHEPTMH YIBaNBaJIOCh Kaxkmble 10 JreT.
DHepreTuueckuit Kpusuc 1970-x ronos okasaji 6071b-
1I0€ BIMSTHUE Ha TEMIIbl POCTa, OHU CHU3WIMCH 0
5—6% B ron. B HacTosIIIee BpeMsT OHU He TIpeBhIIIa-
101 2%.

DJIEKTPOIHEPIreTUYECKOE XO3SIMCTBO OXBAThIBACT
BCIO TEPPUTOPUIO CTPAHBI I UMEET CBSI3U C SHEPIOCH-
cremamu Kananel 1 Mekcuku. B HacTosiee BpeMsi B
CIIA peiictByeT 1moutu 9 ThIC. 3JIEKTPOCTAHIIMIA,
OOBEIMHEHHBIX B TPU KPYITHBIE 3HEPTrOCUCTEMBL:
Eastern Interconnection, Western Interconnection u
Texas Interconnection, ces3aunble Mexcdy cobOil
MOAbKO NO 6CMABKAM U AUHUSAM HOCHMOSIHHO20 MOKA
(puc. 1). Takxke cyado pa3BUThI CBA3U MEXIY dHEP-
rocucTeMaMi OTIEJbHBIX KOMMAHUI, 4TO OTpuUlia-
TEJIbHO CKa3bIBaeTCs IIPU aBapusxX, KakK 3TO ObLIO B
1965 r. B Helo-Mopke u B 2021 1. B Texace. Kaxnas
KOMIIaHMSI OTBEYaeT 3a HaJAeXKHOCTb U SKOHOMUY-
HOCTb B CBO€i1 “30HE KOHTPOJIsI”, C KOMITAaHUSIMU-CO-
cedsIMU CBsI3b OCYILIECTBJISIETCSI MO TOJITOCPOYHBIM
KOHTpaKTaM B Clydyae aBapuiHbIX CUTYaLIUi1, a OCJIe
00pa3oBaHMsI OITOBBIX OMPK IO MPOIAXKe IJIEKTPO-
SHEPIUM — IJIsI CKOOPAMHUPOBAHHBIX ONepaluit
“IIOKYITKH 1 TIpoaaxu”.

N3BECTHA PAH. CEPUSA TEOTPAOUYECKAA

OCHOBHBIE ®AKTOPbBI PASMELIEHHWA
BJIIEKTPOSHEPI'ETUKHA

BOuepretnueckasas TIIC ¢dpopMmupoBanach IIaBHBIM
00pa3oM Mo BIUSTHUEM TaKUX (DAKTOPOB, KaK HAJTJIE
MOTPEOUTENIEH, pa3MELEHUE SHEPTOPECYPCOB, 20Cy-
dapcmeeHHoe pe2yauposaHue, IKOJIOTUYECKUE YCIIOo-
Busl. Takue (haKToOphl, KaK BOJHbBIE PECYPChI, KaliuTa-
JIOEMKOCTb U TPYIOBbIE PECYPChI UTPATIU 3HAUYUTEb-
HO MEHBIIIYIO POJib.

OCHOBHBIM (PaKTOPOM pa3MEILIeHUsI OTpaciin
cran (pakrop “Hanmmuue norpeduteneii”. opmMupo-
Banue TIIC oTpaciau TeCHO CBsI3aHO C (DOPMUPOBA-
HUEM Ha TEPPUTOPUM CTPaHbl OCHOBHBIX ITPOMBIIII-
JIEHHBIX LIEHTPOB U 30H. KoJioHM3alus KOHTMHEHTa
Havajach ¢ ATIIAaHTUYECKOTO MOOEepexXbs, TAe B HE-
MOCPEICTBEHHOM OIM30CTH OT TIEPBBIX TOPOICKUX
MOCEJIEHUM HaXOOWINCh OCHOBHBIE SHEPropecypcChl
TOTO BPEMEHM — TUAPOPECYPCHl IOPOKMUCTBHIX PEK
HoBoit Aummmu, “amHns BOogoImagoB” Ha BOCTOYHBIX
CKJIOHaX ANMajlauCKMX T'Op U YrOJIbHbIE MECTOPOXK-
JIeHus Amnmnajadyckoro d6acceiiHa. Takoit Tum pasme-
LIEHUsT ObLI xapakTepeH g0 1960-x romoB, Korga
3JIEKTPOCTAHLIMU CTPOMIIMCH HETTOCPEACTBEHHO B T'O-
ponmax wiu Boau3u Hux. I1o pacyeram aBTOpa, B 3TOT
nepron Kod3(pUIIMEHT KOPPEISIIIM MEXIy ycTa-
HOBJIEHHOI MOIIIHOCTBIO U YMCJIEHHOCTBIO Hacelle-
Hus 6611 0.924; MexXny yCTaHOBJIEHHOI MOILIHOCTBIO
M CTOMMOCTBIO YCIIOBHO YMCTOM ITPOIYKIIMKM 0Opada-
ThiBatoleit mpombliiiieHHocTH — 0.877. C Bo3pacra-
HUEM POJIA HEPTOPECYPCOB OH YMEHBIIIAJICSI He3Ha-
yuTesibHO: 1980 1. — cooTrBeTcTBeHHO 0.883 11 0.841. B
HacTosiiiee BpeMsi oH cocTaBisieT 0.885 u 0.839.
MMeHHO BO BTOpOM mojoBrHE XX B. 00pa3oBallCh
OCHOBHBIE SHEPreTUUECKUE Y3JIbl, IPUYPOUYEHHBIE K
KPYIHBIM TopoaaM (cM. Tab1. 2). Takoit TuIl pa3meliie-
HUS YYUTBIBAeT pa3MelleHUe HaceIeHWsT B CTpaHe, Te
JI0J1s1 TOPOACKOTO HaceJeHus cocTanisieT 83%.
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MourHocTb 25eKTpocTanumii, MBt

50 500 2000
° 0O M

/

5000 X
) ®

® THBC (npuponHbrii ras)
® TOC (yromn)

® ADC

®5C

® TOC (Hedtn)

® BOC

CHC

Hpyrue Bunbt DC

Puc. 1. PazMeleHue 2/eKTpOCTaHIIMI O TUTIaM U MOLITHOCTSM Ha Tepputopuun CLIA.

Hcemounux: Geoformat, 2020.

ITo Mepe pa3BUTHS TEXHUKU TMEpeaayn JIEKTPO-
SHEPruu M YXyIIICHUs] 3KOJOTUYECKON 00CTaHOBKMU
B TIPOMBILIJICHHBIX LIEHTPaX YCUJIWJIOCHh 3HayeHUe
SHEPreTUYECKOro U BKOJOTMYeCKOTro (haKTOpOB,
0CO0eHHO mocJe MpUuHATUS B 1970-x Tonax 3aKOHOB B
00J1acTH OXpaHbl TIpUpoAHOit cpennl. Jlo cepennHbI
XX B. oTpaciib IOTpedsijla B OCHOBHOM MECTHBIC
BHEPropecypchl, pacloJoXeHHbIe 0J1arornpusTHO MO
OTHOIIICHUIO K MeCTaM pa3MellleHus1 craHiuii. Pac-
CTOSIHUST OT MecT Ao0biyr o TOC He mpeBbIIIano
600 kM. [Tocye BbIXOaa HA MUPOBOI SHEPreTUYECKUI
PBIHOK OJIMXKHEBOCTOUHBIX CTPaH MPOU3OIILTIA Mepe-
opueHTtaluss TOC ATiaHTHYECKOro IobOepexbsi ¢
COOCTBEHHBIX HEPTOPECYpPCOB Ha JEIIEBYIO OJIMX-
HeBOCTOYHYIO0 He(hTh. CTOUMOCTb TaKO HedTH ISt
TOC Obl1a 3HAUUTEIBHO HUXE CTOMMOCTU COO-
CTBEHHBIX yIJisi U HE(TU. DHEPreTUYeCcKuii Kpru3uc
1970-X rog0B BbI3BaJ YIOpOXkKaHEe UMIIOPTHOI Hed-
TH B HECKOJIBKO pa3, YTO CTaJI0O MPUUUHOI nepeBoa
TOC ATnaHTHYECKOTO MOOEPEKbSI C OIMKHEBOCTOY -
HOW He(TU Ha COOCTBEHHbBIE IHEPTOPECYPCHI, TPEXK-
Jle BCeTo Ha yroJib. Takasi ObIcTpasi mepeopueHTalus
npowusoliia 61arogapst Tomy, yro TOC ObL1M 060pY-
JIOBaHbI TOTIKAMM JIJIs1 CXKUTAaHUSI IBYX U 00Jiee BUAOB
TOIUIMBA.

OHepreTuueckuit kpusuc 1970-x rogoB BbI3BaJ
CIABUT B pa3MeIIeHUM OTPaCIU K UCTOUHUKAM DHep-
TMU, OCOOEHHO K YTOJbHBIM MECTOPOXIECHUSM, U
COCOOCTBOBAJl MIPUBENEHUIO TOIUIMBHO-IHEPIeTH -
yeckoro danaHca (TOB) ayekTposHepreTHKy B COOT-
BETCTBUM C HAIIMOHAJILHOI pecypCcHOIf 6a30i1, Ha KO-
Topyto npuxoaurtces 23% yris, 6.5% npuponHoro ra-
3a u 4% HedTH OT UTOra 110 MUPY. B yenedobwiearoujux
wmamax Ceesepa mowHocmu TIC yseauuuauce 3a

MN3BECTUA PAH. CEPUS TEOTPAOUYECKAA

TOM 87

1960—1950-¢ 2o0bt 6 cpednem 6 2 pasza, a 6 wm. Baiio-
mune (lTopreie wumamot) — noumu ¢ 7 pa3z. B coorBeT-
ctBuu ¢ 3TuM TObB orpaciau B 1980 1. ObLT Claemyto-
wuM (B %): yronb — 51.1; nedtp — 10.7; raz — 15.1;
I'SC — 12.1; ADC — 11.0% 3HauuTeNBHBINA POCT O0-
OBIYM Ta3a YCUIWII 3HaUeHUE Ta30100bIBAIOIINX I1ITA -
TOB, HO pa3BUTHE CETHU Ta30IIPOBOIOB CMSTUYMIO €ro
BJIUSTHUE — OJIEKTPOCTAHILIMM CTajJu CTPOUTh Ha
“KoHuIax” TpyObl BOJM3U LIEHTPOB HOTpPEOICHMUSI.
Tem He MeHee B CUITy OOJIBIIIO MHEPLIMOHHOCTH OT-
paciu TepPUTOPUATIbHBINM pa3pbiB MeXAY MPOU3BO/I-
CTBOM 1 IOTpeOIeHUEM He YBEJIMYMIICS, TaK KaK 3Ha-
YUTENbHBIE MOIIHOCTU OCTaBaJlCh B TIpeaenax
MCA. B nocnenymoliue rogsl Ha cTpyKTypy TODb no-
BJIVISITTA HOBBIE TPEHIBI PAa3BUTUSI DHEPTETUKU B 1Ie-
JIOM (CJTaHIIeBasi PEBOMIONNS) U YKeCTOUECHIE 9KOJIO0-
rudeckux HopM. B 2020 r. TOb BeImIsiaesn ciaeayoumm
o6paszom (B %): yromb — 20.7; Hedpth — 3.0; Taz — 45.5;
I'nC — 8.5; ABC — 8.6; BUD — 13.7 (DHepreTuue-
CKWUii ..., 2021).

Oco60 BwIgeIUMM (akTopbl pasMmernieHnss ADC.
ITepBasg ADC obiero nosub3oBanus IunmuHrmopT
B 1wuT. [leHcHibBaHUA MOLTHOCTEIO 60 M BT BomIa B
ctpoii B 1957 r. mocjie orMeHbI B 1955 1. 3akoHa 0 3a-
MpeleHNH UCITOJIb30BaHMsI aTOMHOM 9HEPTUU B HEBO-
eHHBIX oTpaciisix. Ha paHHUX cTagusix CTpOUTEILCTBO
ADC oCylIecTBISZIOCh C ITIOMOIIBIO TOCyIapcTBa.
Bbonbiiioe BHMMaHME OTBOOWIIOCH T'eorpadrniecKkoit co-
CTaBIISIIONIEH — HAJTMYMIO IIPUTOAHBIX IUIOIIANOK, THI-
pOpeCypcoB, KIMMAaTUISCKUX (PAKTOPOB M T.II. BhICT-
pBIii POCT CITpoca Ha 3JIEKTPOIHEPIUIO CO CTOPOHBI

4 Statistical Abstract of the U.S. 1962. U.S. Government Printing
Office, 1964. 675 p.; Statistical Abstract of the U.S. 1981. U.S.
Government Printing Office, 1982. 697 p.
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MPOMBIILIEHHOCTY W HACEJICHUSI CITOCOOCTBOBAJ YCKO-
peHuio TeMnoB crpoutenbeTBa ADC B 1970-¢ ronpl.

Texnnueckue ocobeHHocTu ADC moTpedoBaIu
pa3pabOTKM HOBBIX KpuTepueB pasmelieHus. [lpu
BBIOOpE TIJIOIIAAKM IS CTPOUTEIBCTBA TpeOyeTcs
30Ha OTUYXIEHUS C HU3KOM MJIOTHOCTHIO HACEICHUS
1U3-3a BEPOSITHOM YTEUKU paavaliui U Hajluyue B
OOJIBIIMX O00beMaxX BOJIBI IS OXJIaXKIAEHUSI, YTO CO-
KpalllaeT KOJIM4YeCTBO Touek pazmeleHuss ADC B ry-
CTOHAcCeJIEHHBIX paitoHax. Paszmewenue ADC doaxcro
CO0meemcmaeo8ams PeKoOMeHOAUUAM, ONpeoesUsuiuMm
30HY ¢ HU3KOI NAOMHOCMbIO HACEAeHUs C PAOUYCOM 8
30—35 km (Demographic ..., 1979).

Hecmomps ma smu pexomenoauuu, pasmeujenue
ADC na nepsom amane npoxoduno eonpexu um. Ilep-
Bble ADC OBLIN IIOCTPOEHBI B TYCTOHACEJIEHHBIX paii-
oHax CeBepa, Tje B IIpeesiax 30HbI OTYYKICHUS HaX0-
JIWJIOCHh 3HAYMTEIbHOE YMCJIO TOPOIOB C HaceleHUEeM
ceeiite 100 ThIC. Yesr. OCHOBHAsI 4acTh MOIIHOCTE
pacrionaranachk B npeaeiiax MCA u B rpadcTBax, rpa-
HUYAIIMX C HUMU, YTO COCTaBIsUIO ITouTu 90% Molll-
Hoctell ADC, 1.e. pasmemeHne ADC ObLIO OPUEHTU-
poBaHo Ha motpeoutensd. ITo Mepe passutusg ADC
MPOMU3OIIIE]l CABUT B pa3MellleHUH, KOTraa paliloHaMU
HOBOTO CTPOUTEILCTBA cTanu mraThl FOra u 3amana,
rae 6oJiee CTPOXKE CTAIU COOIIOAATHCS 3aKOHBI O pa3-
MelreHun ADC.

DJEeKTPO3HEPTreTUKA SIBISIETCS OMHUM W3 KPYI-
HeHIMX moTpeduTeneit Bombl. I 3TOro MCTOJB3Y-
I0TCS HE TOJIBKO MTPECHBIE MICTOYHUKH, HO M MOPCKast
BOJIa M COJIOHOBATasl BoAa MON3EMHBIX MCTOYHNKOB.
B mrepBoit monoBuHe XX B. MCITOJIB30BAIM TPSIMO-
TOYHBIE CHUCTEMBbI OXJaXIEeHUS, TI0OITOMY OCHOBHAs
yactb TOC u ADC pacrnonarajiach Ha 6Geperax ecre-
CTBEHHBIX BOTOeMOB. [lociie TIpuHATHS 3aKOHOB 00
oXpaHe IMPUPOIbI BOTHBIN (paKTOp CTal TMMUTUPYIO-
UM YCJIOBUEM MpPU pasMellleHnn cTaHiuii. [1pak-
THYECKN BCE HOBBIE CTAHIIMU CTAJIM MCIOJB30BATh
rpagVpHU U OXJIaXAarouve npynsl. lpumenenue epa-
Oduper no3eoauno 603600ume TAC 6 3acyuinugvix wima-
max (FOma, Apusona, Heto-Mekcuko).

Buicokas cmenens mononoauzayuu ompacau oviia
xapaxmepua 0o 1990-x eodos. Dnepeemuueckasn noau-
muKa cmana 0OHUM U3 8ANCHEUUIUX HANPAGACHUIL 6 Oe-
AMENbHOCU NPABUMENbCMEA, MAK KAK NOMPebHOCb
8 20CY0apCmeeHHOM pe2yauposaHuu 0coOeHHO Heo0X0-
duma 6 Kpusuchbte nepuodst. Bo Bpemst Benukoii me-
npeccun 1930-x romoB Ha CpeacTBa rocyaapcTBa
CTPOUJIUCh HOBBIC CTaHIUMU. Tak, B AEMPECCUBHOM
IOro-BocTouyHOM LIEeHTpe OBIIO CO3TAaHO HOBOE PETU-
OHaJIbHOE O0Opa3oBaHMe “AIMWHHUCTpALNS JTOJAHBI
p. TenHeccn” Jis1 CHaOXEHUSI SJEKTPOIHEPTrUeid
MIPEAIpPUATHIL 000pOHHOTO KoMILIeKca. B 1970-¢ ro-
OBl JJIS CMSITYEHUSI TIOCJEACTBUI BHEProkKpusmca
ObL1a pa3paboTaHa M BHeIpeHa mporpamma “Hesa-
BUCHUMOCTh”, KOTOpasl CIIOCOOCTBOBAJIa MPUBEICHUIO
TOb s3neKTpOsHEPreTUKM B COOTBETCTBME C MECTHOI

N3BECTHA PAH. CEPUSA TEOTPAOUYECKAA

TOPKMHA

pecypcHoii 6a3oit (Kapmos, 1986; 25th Anniversary ...,
1998).

Euie onHa ctopoHa nesiTeIbHOCTH rocyiapcTBa —
9TO BblJaya JIMLIEH3UN HAa CTPOUTEIbCTBO CTaHIIUM
Ha (enepalbHBIX 3eMJISIX, XOTS TIpU pa3MelleHUUn
CTaHLIMI B LITaT€ OCHOBHAsI POJb OTBOAUTCSI MECT-
HbIM BiacTsaM. Cuctema JULEeH3UPOBaHUSI TPOEKTOB
MO3BOJISIET PEryJIUpPOBaTh pa3MeElleHUE TeHepaluu
10 TEPPUTOPUU CTPaHbI, BBIpABHUBAS “IIJIOTHOCTbH”
pa3MellleHus TI0 1lITaTaM U CHUXasl TeXHOTEHHYIO
Harpysky Ha cpeny. OHaKo BIMSHUE rocy1apcTBa Ha
oTpaciib cHuxxaetcs. IIpoucxoguT cokpaiieHue ro-
CyJapCTBEHHBIX KalUTaJIOBIOXEHUN B TpaauLIUOH-
Hyl0 3HepreTuky. [losisi rocygapcTBa B reHepaluu
cHU3WIAch ¢ KoHIa 1980-x romoB mMo4YTu BABOE, 1O

5.5% ot urora o orpacyin’. OQHAKO BO3PACTAET POJIb
rocyaapctBa B pa3sutuu BUD nyteM cHukeHUs Ha-
JIOTOBOM HArpy3KM Ha KOMNAHWM U TpedepeHIInii
IJIsI ToTpeduTeneit aHeprun BUD.

IMocne nubepanuzauuu otpaciau ¢ 1990-e eodw:
6bL1a o6pasoBaHa PenepajibHass KOMUCCHS I10 peEry-
spoBaHuio (FERC), uto ycuanio posib rocygapcTBa
Kak peryisTopa. Ha ocHoBanumn 3akoHa 1992 1. 06
DHEPTreTUIECKOM IMOJINTUKE M 3aKOHa O JIndepann3a-
1 2005 1. MpaBUTEIBCTBO PETYJIMPYET ONTOBBIC IO~
CTaBKU MEXIY IITaTaMU, OIIpeaesIssl 30HbI N30bITKA
DJIEKTPOSHEPTUM.

ITo MHEeHUIO aMepUKAHCKUX UCCIIeA0oBaTe e, Ha-
YajJioM 3KOJIOTMYECKOTO KpU3MCa MOXKHO CYUTaTh
1968 1., Korma Harpy3Ka Ha cpey BIIepBBI€ IIPEBbICY-
nma ponyctumble nokasatenu (Thorndike, 1976). B
CBSI3U C OTUM OBUIM IPUHSTHI IIEPBbIC DKOJIOTHMYE-
CKMe 3aKOHBI, KOTOpBIE OKa3aln OOJbIIOE BIUSTHUE
Ha HOBOE CTPOMUTENLCTBO. [Ipou3olen caBur B pa3-
MEIIEHUM — CTAaHUMU CTaJIM CTPOUTH TaM, IIe 3a-
rpsI3HEHME OKpYXKaIollleid Cpeabl WA HEBEIUKO, WA
3aKOHBI 00 oxXpaHe Mpupoabl 0ojee TudepansbHbie. B
TeX paifoHax, Iie IUVIOTHOCTb YCTAHOBJICHHBIX MOIII-
HOCTel OblIa BenKa (noyiHa p. Oraiio, modepekbe B
Kamdopaum u T.01.), 9KOJOTMYSCKUI (aKTop cTai
MPETSITCTBUEM JIJISI JAJIbHEMIIIET0 MHTEHCUBHOTO CTPO-
nrenbcTBa. CoOMomeHe MNPUPOIOOXPAHHBIX HOPM
MPUBEJIO K YBEIUUCHUIO CTOUMOCTH CTPOUTEIbCTBA,
TakKe 00jiee BHUMATEIbHO CTaIM OTHOCUTHCS K BhI-
Gopy TUTIOLIAAKY AJISI CTPOUTEILCTBA, YIUTHIBAS KIIU-
MaTUYeCKHUE U METEOPOJIOTUYECKUE YCIOBUST JaHHO
MeCTHOCTH, pesibed u T.1. (I'opkuHa, 2003).

Takoii (pakTOp, KaK KamuTaJIOEMKOCTh He OKa3al
CYIIIECTBEHHOTO BIIUSIHHUSI Ha pa3MellleHue OTpaciu,
XOTSI OHA SIBJISIETCSI OMHOM M3 HauboJiee KaruTaaoeM-
Kyx otpacieif. CIBUT 3JIEKTPOSHEPTETUKMI B I0XKHEIE
IITaTbl, OOeclieYeHHbIE COOCTBEHHBIMU SHEprope-
cypcamu (yroJib, HeTh, Ta3) ObLI OOYCIOBICH TaKXKe
pOCTOM TOTpPeGICHUS, TaK KaK MUK MOTPEOIeHUS
CMecTuJIcs ¢ 3MMHUX MecsilieB Ha CeBepe Ha JIeTHUE

3 Statistical Abstract of the U.S. 2002. U.S. Government Printing
Office. 697 p.
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Ta6mmma 3. YcraHoBieHHast MolTHOCTH (I'BT) aekTpocraHimit o paitonam u goiist ot urora o CIIA (%)

1960 r. 1980 . 2000 T. 2020 r.
Paiion
I'Br % I'Br % I'Br % I'Br %
CIIIA, Bcero 186.7 | 100.0 | 637.9 | 100.0 | 804.3 100.0 | 10914 | 100.0
CEBEP 89.3 47.8 | 265.9 41.7 | 303.5 37.7 382.9 35.1
WHYCTPUAJTIbHBIM BOCTOK 77.0 41.2 | 208.0 32.6 | 2432 30.2 286.1 26.2
Hosas Aurus 8.2 4.4 21.0 3.3 28.1 3.4 35.6 3.3
CpenHeaTIaHTUYECKUE IITAThI 27.8 14.8 79.2 12.4 89.0 11.1 106.2 9.7
CeBepo-BocTOUHBII LIEHTD 41.0 22.0 107.8 16.9 126.1 15.7 144.3 13.2
CeBepo-3anagHblii LEHTP 12.3 6.6 57.9 9.1 60.3 7.5 96.8 8.9
or 63.5 34.0 | 262.5 41.2 | 355.6 44.3 492.9 45.2
IOxHO-ATIaHTUYECKHE IITAThI 25.8 13.8 115.7 18.1 159.9 19.9 217.0 19.9
FOro-BocTouHbIi LIEHTP 17.6 9.4 57.8 9.1 68.8 8.5 83.8 7.7
IOro-3amnanHeblii LIeHTP 20.1 10.8 89.0 14.0 126.9 15.9 192.1 17.6
3AIIAZ 33.9 18.2 | 109.5 17.1 | 145.2 18.0 215.6 19.7
T'opHbIe TaThI 9.5 5.1 39.3 6.1 55.6 6.9 93.0 8.5
TuxookeaHCKHE IITATHI 9.5 5.1 70.2 11.0 89.7 11.1 122.6 11.2

Cocmaeneno no: Statistical Abstract of the U.S. 1962. U.S. Government Printing Office, 1964. 675 p.; Statistical Abstract of the U.S. 1981.
U.S. Government Printing Office, 1982. 697 p.; Statistical Abstract of the U.S. 2002. U.S. Government Printing Office, 697 p.; Electrical
Power Monthly with Data for January 2021. Washington: EIA, 2021. 275 p.

B mtatax lOra. bimaromapst TerutoMy KiuMmary 31ecCh
CTPOWJIM CTAHLUM OTKPBITOTO WJIM MOJYOTKPBITOIO
TUIIA, YTO CHIKAJIO CTOUMOCTh cTpouTenbcTBa TOC
Ha 20—40% (AnnvBaHkuHa U 1p., 1965). B To ke Bpe-
MsI COOIIONEHUE DKOJIOTMYECKHMX HOPM YIOPOXKaeT
CTOUMOCTbH cTaHuM Ha 20—28%. OgHaKo KpU3UC B
Texace B 2021 r. moka3saJj, YTO OTCYTCTBUE YTEILIUTE-
JIeil Ha CTaHLUSIX U Ta3oIpOBOJAX CTAJIO OTHOU U3
MIPUYMH MAaCCOBBIX aBapuil IPU HU3KUX TeMIIEpaTy-
pax B mTaTe. B HacTosee BpeMsl IIpOUCXOIUT U3MEHE-
HHE TEXHUKO-39KOHOMWYECKMX ITOKA3aTeJIei B OTPACIIH.
ITpowu3oliuio yBeandeHUe KalluTaJlbHbIX BIOXKEHUI 1S
TOBC (c 750 mo 1100 momr./KBt) u st ADC (¢ 1.5 no
2.2 teic. goiu1./KBT). OmHOBpeMEHHO IPOUCXOIUT
CHUXXEHUE KaluTalbHBIX BloxeHuil B BUD — misa
BDC onu cHusunuck ¢ 4 go 0.9 teic. noyr./KBrT,
m1st COC — ¢ 50 mo 5 teic. gomt./KBrT.

H71s1 27IEKTPOSHEPTETUKN TPYLOBBIE PECYPCHI HE
SIBJISIFOTCSI IMMUTUPYIOIIUM (hakTopoM. B Heit 3aHsI-
TO 2.3 MJH 4Yes., 4yTo cocTtasisger 1.2% oT oOlero
yuciia 3aHAaThiX. CTpyKTypa 3aHATBIX TakoBa (B %):
nepedaua u pacnpedeseHue 3rekmposnepeuu — 60.9;

BUD — 19.4; TOC — 10.7; IDC — 4.3; ADC — 4.7°.

cyu.s. Energy & Employment Report 2020. National Association
of State Energy Officials. 2020. 251 p.
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PASMEIIEHUE SQEKTPOCTAHLI,I/IFI
1O PAMOHAM

PasMenieHre oTpaciv MpeacTaBieHo Mo paiiloHaMm
(tabna. 3). B naHHOIi cTaThe paccMaTpUBAIOTCSI KOH-
TUHEHTaJIbHbIE 1ITaThl, AJisicka u [aBaiin He BKJIIO-
YeHBI, TTOCKOJIbKY MX 3HayeHue B TIIC HeBenmko, n
OHM HE UMEIOT CBSI3Y C KOHTUHEHTAIbHBIMMU 1IITATAMMU.

Benyimee mecto B TIIC orpacnu go 1980 r. ipu-
Hamiexano 1utatam MuayctpuanpHoro Boctoka
(Hoeas Aneaus, Cpedneamaanmuueckue wmamot, Ce-
6epo-Bocmounbiit yenmp) — BemyleMy IIPOMBIIILICH-
HOMY paiioHBI CTpaHbl. B mocienyiomuii mepuon B
CBSI3U C POCTOM 3HAYEHUSI SHEPIreTUIECKOro (pakTo-
pa ¥ pOCTOM ITOTPEOJICHUSI 3JIEKTPOIHEPTUU B IIPO-
MBIIIJIEHHOM M OBITOBOM CEKTOpE JIMASPCTBO Ilepe-
nuro K mrataMm FOra. 3anan B crty cBoeli c1a00ii CBSI-
31 € BOCTOYHBIMM IITaTaMXd Bcerma o0aamal
reHepauueil, MOJIHOCThbIO oOecrneunBalolleit paiioH
aJIeKTposHeprueit. Ero mojs ocraercss mpakTU4ecKu
Ha ogHOM ypoBHe — 18.2% ot utora no ctpaHe B 1960
r.u 19.7% B 2020 r. (cM. Ta6xa. 3). Hauboiee 3Hauu-
TeJIbHble M3MEHCHUSI MPOU3OILIN B IuTatax MHmy-
cTpuanbHOro BocTtoka, KOTOpble YCTYNMWIM JIMASP-
ctBo 1Taram IOra.

3aMeTHbIe U3MEHEHUS IIPOUCXOIAT B TSB, Ha HE-
rO OKa3bIBaIOT OOJIBIIIOE BIUSHUE SQHEPTI €TUYECKUA 1
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TOPKMHA

Ta6mmma 4. CTpyKTypa yCTaHOBIIEHHOM MoIIHOCTH 3ekTpoctanimii CIIA mo Bunam sHepruu, %

B Tom uncie
Ton Bcero
IIpuponHslii ra3 Vronp Hedtp BHUD I'aC ADC
1960 100.0 22.0 52.3 7.0 — 18.7 —
1980 100.0 15.1 51.1 7.0 — 18.7 11.0
2000 100.0 18.6 39.9 6.5 8.8 13.0 13.2
2020 100.0 43.7 20.9 2.8 13.9 9.3 9.4

Cocmaeneno no: Statistical Abstract of the U.S. 1962. U.S. Government Printing Office, 1964. 675 p.; Electrical Generation, Capacity

and Sales in the US 2021. Washington: EIA, 2021; Electricity Explained 2021. Washington: EIA, 2021.

Taomuna 5. CTpyKTypa yCTaHOBJIEHHOI MolIHOCTH 3ieKTpocTaHumii CIIIA moinHocTbio 60see 50 MBT 110 30HaM pa3-

MeleHus, %

30Ha pa3MeleHus 1960 1. 1980 1. 2000 . 2020 1.
DnexkTpocTaHimu B npenesiax MCA 67.5 61.4 534 42.7
OnexkrpocraHuuM rpaHnyar ¢ MCA 20.8 26.9 32.0 32.3
DJIEKTPOCTAaHLIMU BHE 3TUX 30H 11.7 12.0 14.6 25.0
Hroro, I'Bt 114 430 567 629
Honst ot utora o CIIIA, % 61 67 70 57

Paccuumano no nanubiM: Inventory of Power Plant of the US. Washington: EIA, 1982. 340 p.; Inventory of Power Plant of the US. Wash-
ington: EIA, 2002. 343 p.; Electrical Power Monthly with Data for January 2021. Washington: EIA, 2021. 275 p.

9KoJIorndecKmii pakTopsl (Tadi. 4). B mepBoii mojo-
BuHe XX B. OTpacyb OblJla OpMEeHTUPOBaHA HAa MECT-
HbIE SHEpropecypchl, moatTomy B TOb nipeBanvpoBa
yroub. Ero mois x 1980-rogpam cHM3MIaCh HE3HAYM -
TeNbHO 3a cyeT pocta MourHocTtet ADC. C Havana
XXI B. 61a200aps 3KOA0TUYECKOUN MOJIUTUKHU TTPaBU-
TeJIbCTBA BO3POCIIU IO MIpUPOIHOro rasa u BUD,
T.€. TIPOUCXOJIUT TIepEOPUEHTALINSI HA GoJiee DKOJIO-
rnaHbIid TOB, 4TO COOTBETCTBYET SHEPIEeTUYECKOMY
nepexony, KOTOPHIM MPOXOIUT BO BCEX SKOHOMUUE-
cKU pa3BUThIX cTpaHax. OngHako CIIA He cTtpemsTcs
MOJTHOCTBIO TEperTH Ha “3eJeHYI0 DHEepreTHKy”.
OHU CcOOIOAAIOT NAPUTET MEXKIY OCHOBHBIMHU KOM-
noHeHtamu TOB npu pocte BUD. Koadpdpunmenr
MCIIOJIb30BAaHMSI MOIITHOCTEI Ha TPaIULIMOHHBIX CTaH-
ST BeIIre, yeM y BUD (B %): ADC — 93.5; a3 — 56.8;
yrojib — 47.5; TOC — 39.1; BOC — 34.9; CBC — 24.5
(What ..., 2020). dns HagexXHOTro 3Heprooodecneye-
HUSI KOMIIAHUY HMEIOT pe3epB Ha TPaZWUIIMOHHBIX
craHuusx 10 25—30% ot o6111eit MOIITHOCTH CTAHITUMN
(US Power ..., 2021).

Kaxk 6b110 ckazaHo BblllIe, OCHOBHOI (haKTOp pas-
MEIIeHUsI CTAaHIUN — 3TO HAJIMYME ITOTPEOMTENCit.
IToaTOMy Ha BCeM MPOTSIKEHUU Pa3BUTUS DJIEKTPO-
DHEPreTMKU Topojia OCTAKTCSI OCHOBHBIM MECTOM
pa3MellleHUs] CTaHIUi, HECMOTPSI Ha TO, YTO yIesb-
HbI1 Bec MCA cHU>KaeTcsl TPy YBEJIMYEHU U UX YUCTIa
¢ HaimuueM craHiuii. KoHleHTpalus MolIHocTei
Ha ypoBHe 50 MCA cHm3mniaachk 6osee 4yeM B 2 pasa.
Poct MomrHocTell Hanbosiee 3amMeTeH B rpad)CcTBax,
rpanndaiux ¢ MCA, rie cocpenoTodeHo 6oJee Tpe-
T MOIIHOCTeM (Taby. 5). DTOT BapuaHT HamboJjee

N3BECTHA PAH. CEPUSA TEOTPAOUYECKAA

pamoHaJeH ¢ y9eToM (aKTOpOB TIOTpeOIeHUS U
9KOJI0TUYECcKOro. B aToM ciiyyae cHUKaeTcsl ypoBEeHb
3arpsI3HEHMST B TOPOIE, HO HE CHIXKAIOTCS OOBEeMBI
TIOCTaBOK 3JIEKTPOHEPT .

CyOyp0OaHu3anus BO BTOPOIi MOJOBUHE XX B. U
nepeBogq HMOKP 1 nHHOBalIMOHHBIX IPOU3BOJICTB
B IIPUTOPOABI M HA TOPOACKUE OKPauWHBI BBHI3BAJIU
pPOCT HaceJeHUsI B HUX U, COOTBETCTBEHHO, POCT I10-
TpebseHust aaekTposHepruu (Temupraiees, 2014).
I[TosTOoMy mpoucxoguT mepeMeleHUE 3JIeKTPOCTaH-
LIMI B 3TY 30HY, ITOCKOJIbKY HOBBIE OTpacC/M B Kaue-
CTBE OCHOBHOI'O BMAA DHEPTUU MCIIOAb3YIOT 3JIeK-
TposHepruw. OcobeHHO 3TO 3aMeTHO B 1mraTax Ho-
Boit AuHrmuu, IOXHO-ATIaHTUYECKMX INTaTax o
Texace.

INEPCITEKTHWBBI PASBBUTUA
BJIEKTPOSHEPTETHUKU CIIIA

Pa3BuTHE 37€KTPOIHEPreTUKU TIPOXOAUT B 3HA-
YUTEJLHON CTeNeHU B COOTBETCTBUM C dHEpreThue-
CKMMU TporpaMmamu ¢elepajbHOTrO IpaBUTEb-
CTBa, B KOTOPBIX OMpeAesIsieTcsl INIaBHas 1ieJTb Ha OTpe-
nenaeHHbIi nepyuon. B mporpamme @. PysBenbTa — 310
TUJIPOTEXHUYECKOE CTPOUTEIBCTBO, TaK Has3biBae-
MBI “Tiepuon 60abIIUX MIOTUH ;) J. Dizenxayspa —
BHeapeHne B TOb aromuoit sHeprun. I[locne sHep-
rokpusuca 1970-x rogoB yImmop B IiporpaMmax aeJiai-
Csl Ha JOCTU:KEHUE HAallMOHAJIbHOW 3HEPreTUYeCcKOon
06e301macHOCTU. 3aKOHbI, NPUHAMbLE NOCAE DHEpeemu-
Yeck0eo Kpusuca, CliocoOCTBOBAIU MEPEOPUEHTAIINU

TOM 87 Ne 8 2023



TEPPUTOPUAIIBHO-ITPOMU3BOACTBEHHAA CTPYKTYPA BJIEKTPOSHEPI'ETUKU

TOb Ha 0osee 3KOJTOTUYHBIC BUIBI SHEPTUN — MPU-
ponHslii raz 1 BUD (3oHoBa, 1987).

boiee moapoOHO pacCMOTPUM IIPOTPaAMMY
[x. baiimena. OHa omupaeTcsl Ha HOBBIE TPEHIbI
pPa3BUTHUSI DHEPTETUKU, CBSI3aHHBIE C DHEpreTUYe-
ckuM nepexonoM. Ee 0CHOBY COCTaBIISIIOT ClIeIylO-
mue mojioxkeHust: 1) Bo3BpamieHnue B [1apukckoe co-
mIalieHue; 2) BbIXOA Ha HyJIEBOI BHIOPOC MapHUKO-
BBIX T'a30B Ha OCHOBE HOBOTO 3aKOHOIATEJIbCTBA K
2050 r.; 3) MHBeCTUPOBaHUE B TeUECHHE OMVDKAMNIIIX
10 et 400 Mpa D01, B YMCTYIO 9HEPTETUKY; 4) TIpU-
OpUTET “IKOJIOTUYECKON CIpaBEIIUBOCTU” U YXKe-
CTOUYEHME OTBETCTBEHHOCTU 3a 3arpsi3HEHUE OKpY-
Xaronieii cpensl; 5) cozmanue 10 MaH pabouynx MecT
IJIsl TIpeACcTaBUTeNIell CpeaHero Kijacca, 3aHSITHIX B
peanu3auny 3TOro IutaHa (DHEPreTUYeCcKuin ...,
2021).

B CIIIA, HecMOTpsI Ha MPUBEPKEHHOCTb TTPUH-
mUIIaM 3HepreTudeckoro Iepexona, g0 2040 r. mpo-
THO3 Pa3BUTHUS DJIEKTPOIHEPIETUKHU, TTPENCTABIEHHbIIA
rpymmnoii uccienonateneit u3 National Renewable Ener-
gy Laboratory, HOCUT GoJjiee KOHCEpBaTUBHBIN Xapak-
Tep MO CPaBHEHUIO C MUPOBBIM MpPOrHo3oM. Tak, B
CHIA ctpyktypa TOb cocrasnsier (B %): TOC — 60;
ADC —17; BUD — 23, a B MupoBoM nporHosze — TOC —

54; ABC — 12; BUD — 347. TocynapcTBeHHas IOJI-
JIepKKa OyIeT HalpaBjeHa Ha 3HeprocoepekeHue 1
BHeIpeHUE 0e3yTepOoaHbIX TexHOJIoTUu 1 BB, uTo
okaxert Biustnue Ha TTIC otpaciu (Annual ..., 2019).
ITo Mepe coBepllleHCTBOBAaHUSI TEXHOJIOTUI IIPOU3-
BOJCTBA 3JIEKTpO3Hepruu Ha BUD, noBbilIaeTcs ux
KOHKYPEHTOCIIOCOOHOCTh II0 CpaBHEHUIO C Tpaau-
LIMOHHBIMU CTAHLIMSIM, B pE3yJIbTaTe YET0 CTOUMOCTh
1 MBT-4 He TOJILKO CpaBHSIETCSI C TAKUM Ke IMoKa3a-
TeJeM IJIsi OOBIYHBIX CTAHIIMI, HO OyIeT HECKOJIBKO
Hmke. bonee mmpoxkomy BHenpeHuro BUD B TOB
OyayT coCcOOCTBOBATh TAKXKe HAKOTIUTEIN JIEKTPO-
sHeprur B ocHoBHOM Ha COC, CTOMMOCTb KOTOPBIX
cocraBiser ceityac 10 gomn./kBr-u (US Power ...,
2021). UccnenoBaTenu U3 yHUBEPCUTETOB BaitloMuH-
ra u MoHTaHBI, pa3MEeCTUBIIIME CBOU IIPOTHO3HI HA
IToprane Hedwater Economics, cumTaioT, 4To Ha
TIIC 310 OymeT oKa3bIBaTh 3HAYUTEJILHOE BIMSIHUE,
TaK KaK OCHOBHOM IIpUPOCT MolHOcTel BUD mpuner-
cs Ha 18 mraToB, B ToM yncie Kaymdopuuto, @nopu-
ny, Texac, HO B OOJIBIIMHCTBE 1ITATOB POCT TeHepalliu
OyIeT IIPOMCXOIUTH 3a cUeT Ta30BbIX TOC.

BBIBO/IbI

Ha ocHoBe npoBeleHHOTO aHaju3a MOXHO CHe-
JIaTh clienyiomye BeiBoAbl. 1) IIpoucxomut cHuxXe-
ane nonan otaebHBIX MCA B TTIC, HO oHM ocTaroTcs
Ba>KHBIMM 3BEHbSIMU B T€HEpalLlMM, TaK KaK UMEHHO
371eCh COCPENOTOUEH OCHOBHOM 5KOHOMHWYECKHUIA TTO-
teHOnax 1 MCA cTamm LeHTpaMu TIPUTSKEHUST HO-

7 Electricity Generation Baseline Report 2017. National Renew-
able Energy Laboratory, 2017. 289 p.
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BBIX MHHOBALIMOHHBIX IIPOMU3BOACTB. 2) MccnenoBa-
HYE II0Ka3ajio, 4YTO IIPW COIIOCTABJIEHMM pa3HbIX
¢daKTOpPOB pa3MellcHUS IPUOPUTET OCTAaeTCs 3a (PaK-
TOpoM “Hajmmuue morpeodurenein”. 3) MU3ameHeHUsT B
cTpykTtype TOB OymyT mpomomkaTbcss B COOTBET-
CTBMHU C HOBBIMM TPEHIAMM PA3BUTUSI OTPACIU: POCT
MmomHocTeit BUMD t1ipm cokpameHnn 3HAYCHUS
VIOJIbHOIM M aToMHOII reHepauuu. 4) BHenpeHue
BUD B reHepalinio 0yaeT oka3blBaTb BCE BO3paCTar0-
mee BaustHue Ha TT1C, ToBBICUTCS 3HAYECHME IITATOB
¢ Beicokoit noneit BUD. 5) Ponb rocymapcrsa Kak pe-
ryJisitopa coxpanutcs. OHo OyaeT BBICTYIIaTh FapaH-
TOM DHEPIreTUIECKOI 6€301acHOCTH.
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Territorial and Production Structure of the US Power Industry:
Historical Aspect and Modern Development Trends

T. I. Gorkina*

Institute of Geography, Russian Academy of Sciences, Moscow, Russia
*e-mail: gorkinati@yandex.ru

The article is devoted to modern trends in the development of the US electric power industry, which, as an
important component of the energy sector in general, is a driver of the country’s economy. For many decades,
the US electric power industry has been the world’s leader in electricity generation. Based on a multiscale
study, the territorial and production structures of the electric power industry, whose formation began in the
1870s, are analyzed. The dynamics of the development of the electric power industry from the beginning of
its inception is briefly characterized. The location of the industry on the territory of the country and changes
in its territorial and production structures are considered in detail. The use of data on individual power plants
made it possible to reveal the real picture of the distribution of the industry from the 1960s until now. Based
on this detailed analysis, the degree of territorial concentration of installed capacities was calculated in three
categories: power plants located on the territory of the MSA; power plants in counties bordering the MSA;
and power plants located outside these areas. When calculating the concentration, power plants with a capac-
ity of more than 50 MW each were taken into account, which is almost 70% of the total for the industry. The
main factors of placement are considered, special attention paid to the factors of NPP placement. The calcu-
lation of the correlation coefficient between generation and location of the manufacturing industry, genera-
tion and population, and generation and energy resources revealed the tightness of the links in each combi-
nation.

Keywords: power plant, installed capacity, electricity generation, liberalization, renewable energy sources,
government regulation, location factors
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