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ESSENTIAL HYDROPOWER QUESTIONS: ONE BIG DAM OR MANY SMALL ONES?
Evgeny Egidarev, Eugene Simonov

Many assumptions of the past regarding relative environmental impact of different hydropower schemes
are revisited by using consistent impact assessment method. Paper seeks to provide guidance on optimization

of energy output and its environmental costs.

B npouwiom roxy Ha «Pexax Cubupm» MbI
paccKa3bIBAM O METOHMKE OIICHKH COBOKYITHOTO
BnusHus Heckonbkux ['DC («cuenapueB ocBoe-
HISD») Ha DKOJIOTHUECKOE COCTOsIHIE Oacceiina; 06
OCHOBE METONUKH pacueToB Bo3aeiicTeus [ DC Ha
IKOCHUCTEMBI PEYHOTO OacceifHa 1Mo TpeM OCHOB-
HBIM (pakTopam. J{aHHBIA TOKIa MOCBAIICH aHa-
JM3y paHee CYIIeCTBOBABIIUX KPUTEPHEB OITH-
MH3aLUH U CO3JaHUI0 HOBBIX MOJXOIOB K OITH-
MH3aIUIH CXeM THIPOCTPOUTEIBLCTBA B Oacceiiue.

MeTop oueHku Bo3geuncTaui F3C

IIpu onienke copokynHoro BausHusa ['2C Ha
IKOJIOTMYECKOE COCTOsSIHUE OacceiiHa MBI IIPOM3-
BEJIM PacueThl TPeX IMoKaszareneii:

1. Vi3amMeHeHUe TUAPOIOTHYECKOro pPexuMa
MoWMBI B HIDKHUX Obedax mmotuH. Paccunrana
rromazae u 108 ( %) H3MEHEHHBIX BO3/ICHCTBH-
€M TUIOTHHBI MOMMEHHBIX JKOCHCTEM HIDKE €€
CTBOpPA OT BCEX MOUM KPYIHBIX BOJIOTOKOB Oac-
celiHa.

2. Tpauchopmarusi BOIHBIX 3KOCHCTEM
BHIIIE IUIOTHH. PaccumTaHa IUIOMIAab W JIOJIA
( %) BomoxpaHmIUIa (M3MEHEHHOM BOJHOM KO-
CHUCTEMBI) OT TUIOMIAJM BCEX BOIHBIX IKOCHUCTEM
Oaccelina.

3. IlepBuynas (parMeHTaIuss peyHoro Oac-
ceifHa. Paccunrana miomans u gons (%) 6moku-
POBaHHOH IJIOTHHOMN YacTu peynoro dacceiina [1].

IlepBrie n1Ba mokazartensa s OJHOW U TOH
K€ IUIOTHHBI B JIFOOOM CIIEHAPUH BHOCST OJWH
U TOT K€ BKJAJ B CyMMapHOE BO3JICHCTBHE, a

(pparMeHTalus 3aBUCUT OT B3aUMHOI'0 Pacroio-
JKEHMS IUIOTHH B CLIEHApUU.

CriocoOpl  TPUMEHEHHst BBIIIEONUCAHHON
OLIGHKH MBI TOKJIa/IbIBaJIA Ha NPEAbIAYLIECH KOH-
¢epenuu [1]. C Tex mop Mbl paciimpuian Habop
roKa3aTeseil, BKIFUUB:

4. Bropuunyto ¢parmeHraiuio GacceiiHa —
CTENEeHb pacuwieHeHus OacceilHa IUIOTHHAMU
(BeIpakeHHas Kak % yTpaueHHBIX MyTel repe-
JIBYDKEHUS 110 PEUHOH CeTH).

5. V3MeHeHne eCTECTBEHHOIO CTOKa HaHO-
COB, BhIpa)keHHOE Kak jofst (%) cToka, mporie/-
[asi yepes MIOTHHBI U HE IOCTaBUBILAs HAHOCHI
Ha HIDKEIIEXKAINE YUACTKH.

Pe3ynbTupyolyo OlLIEHKY MO CHEHApHI0
MbI OTOOPa3WJId B BH/I€ MHTErPALHOTO BO3/EH-
CTBUSl — CPEIHEr€OMETPUUECKOIO BCEX paccMma-
TPUBAEMBbIX ITOKa3aTesIeld Bo3iencTBus [2].

[Mnomans (mmm %) U3MEHEHHBIX YKOCHUCTEM
MOXKHO TIOJIESIUTh Ha 00beM BhIpaOaThHIBAEMOMN
(unn nIaHUPYEMOi K BbIpabOTKE) 2JIEKTPOIHEPT UM
M TEM CaMbIM CpPaBHUTh YJEJbHBIE BO3/IEHCTBUA
JUIsl pa3HbIX clieHapueB. bosee TouHas oLeHKa 1o-
Jy4aeTcs IpU CPAaBHEHUHU YAENIbHBIX BO3AEHCTBUN
Pa3AEIBHO M0 KaX/IOMY [10KA3aTesto BO3ACHCTBUS.
B cBA3M ¢ 3TUM HaMM PacCUNUTAHBI YIEIbHbIE BO3-
JIEMCTBUSA JIIs BCEX NPEAJIOKEHHBIX MOKa3aresen.

Knaccudmkaumsa napuengyansHbix M13C
Mo TpeM yaenbHbIM NoKasaTensam

Bcero B Amypckom OacceiiHe Mbl aHalM-
3upyeM 56 cTBopoB, e k 2010 . Ha 14 yxe no-



crpoensl ' DC (puc. 1). Mcnonb3yemslii B anamuse
Habop npencrapmnser 70—-80 % Bcero TeXHHYECKU
JOCTYTIHOTO THAPOIEKTPONIOTeHIIHaa bacceina.
[To xmaccupukanuu M pacdyeraM CpeaHHX
1o GacceifHy yleNnbHBIX IOKa3aTeiae u3 Maccu-
Ba Cpa3y MCKIOYCHO 9 0OBEKTOB, JIsI KOTOPBIX
BBIPAOOTKA AJIEKTPOIHEPTUHU SBISETCS MOAYHU-
HEHHOH 3a/1aueil Mo CpaBHEHHUIO C BOJOCHAaOXe-
HUEM, CyIOXOJICTBOM M T. 1. B Takux rugpoysnax
MEHbIIasi 4YaCTh BOJHBIX PECYPCOB U3 IOJIE3HOTO
o0beMa BOJOXPAHIIIUINA UCIIOIB3YETCs A IIPO-
U3BOZACTBA NIEKTPOIHEPIUU. MBI Takke cpasy
OTOBOPHMCSI, UYTO HE PACCMAaTPUBAEM «MCTUHHBIE
maiteie I'DCy» MomHocThIO HE Ooitee 10 MBT, T. k.
HE pacrojaraeM JaHHbIMH O ThICA4YaX NOTEHIU-
albHBIX CTBOPOB. C TOUKM 3pE€HUSI MACCOBOM BbI-
pabotku, MI'DC He ABISIOTCA albTEPHATHBOMN
OOJIBIIIMM U CPETHUM, ITOCKOJIBKY CITIOCOOHBI BBI-
pabaTbIBaTh Ha MOPSAAOK MEHBILIE SHEPTHH.
Hanee nns 47 nnotuH ObUTM TOACYUTAHBI
CpEeIHHE YAEJIbHBIE IIOKA3aTe€Iu BO3ACHCTBHUIL.
B Amypckom Oacceitne mpu BbipaboTke 1 Mui-
JIMOHA KWJIOBATT YacoB B TOJl B CPEJHEM H3Me-
HEHUSl TOWMEHHO-PYCJIOBOIO KOMIUIEKCA HUXKE
o teuenuro oxsareiBaroT 0,6-0,8 kM?, u co3na-

15°

ercs 0,21-0,24 km? BomoxpaHmiuii. Mbl Tpes-
HOJOXKWIHM, YTO IUIOTHHBI, HE IPEBBIIIAIONINE
cpeaHue mo OacceiiHy yneibHbIE BO3ICHCTBUS,
0 TIEPBBIM JIBYM IIOKa3aTessiM SBISAIOTCS Oojiee
«3KOJIOTHYHBIMU.

Jlnist TpeThero mnoxaszareisi HAMU IPUMEHEH
MHOH 1oNX0[, Oa3upyromuiics Ha rpajganun ad-
COJIIOTHBIX IIOKa3areje MNpupocTa OIOKUpPO-
BaHMs OacceifHa MO0 OTHOIICHUIO K CUTYaIUH
2010 r. Ha Bech myn 42 poEKTOB UMEETCS BCETO
8 00BEKTOB, CTPOUTENBCTBO KOTOPHIX HE MPHUBE-
JIeT K pocTy 3a0nokupoBaHHOH miomianu. Kpu-
TEPHIO «IIPUPOCT MeHee yeM Ha 1 % ot mioma-
nu Gacceitna Amypay (20000 kB?) yIoBI€TBOPSI-
10T emie 13 0ObexToB. biaokupoBanue e OmHOM
I'DC 6onee 10 % OacceiiHa orieHUBAETCS] HAMH
KaK «KaTacTpo(QHuuecKoe BO3IeHCTBHUEY.

B pesynprare kiaccuukanuy B KaTeroOpuio
«Ynosiaerpopurejabnbie I'IC» nonamaror 6
cymecTByomux u 9 npoexrupyeMsix 1'9C. Ot1o
I'9C, HecyeCTBEHHO NPEBBIIIAIOIINE CPEAHUN
JUIs BceX «UCTUHHBIX» ['DC GacceiiHa, ypoBeHb
YAETBHOTO BO3JEHCTBUSA 1O MEPBBIM JIBYM IOKa-
3aTensiM, ¢ IPUPOCTOM OIOKHPOBAHHOTO Oaccei-
Ha MmeHee 1 %.
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B xareropuio «HeynoBieTBOpHUTEIbLHbIE
I'2C» nonamator 16 I'DC, cpenu HUX TOJNBKO
omHa nelcreyromas — Benpaerens (Ne 50). Croma
Bxoxat ['OC ¢ npupoctom OoKupoBaHHOTO Hac-
ceiina MeHee 1 %, a Takke C CyIIECTBEHHBIM
IPEBBILICHUEM CPEIHET0 3HAYCHUS 1o Oacceiny
IIEpBOTO U / UJIM BTOPOTO YACTBHBIX ITOKa3aTeneil.

B kareropuro «Bpeansie I'2C» Bomu 15
I'DC, y xoTophIX:

— IEPBBIM U BTOPOU ITOKa3aTelb HUXKE Cpel-
HEro, a IpupocT 6rmokuposanHoro 6acceiina 60-
aee 1 %

— YIeNBbHOE BO3ACHCTBUE B HIXKHEM Obede
HIDKE CPEeIHET0, yAeIbHAs IUI0IA/lh BOAOXPaHuU-
JIUILA BBILIE CpeAHeH, a IpUPOCT OJIOKMPOBAHHO-
ro Oacceiina 10 % u 6onee;

— IIPEBHIIICHBI M TIEPBBINA, U BTOPOH cpeiHue
yAeIbHEIE TI0Ka3aTeNH, IPUPOCT OIOKUPOBaHHO-
ro Oacceiina 6osiee 1 %.

«BpemupiMu  I'DOC»  OKa3bIBalOTCsl O4YEHb
pa3HooOpa3Hble OOBEKTHI, B TOM UHCIIE JBE ACH-
cTytouue — 3eiickas (Ne 22) u Huepuzu (Ne 45).

Mmuorune ['DC naHHON KaTeropuu SIBISIOTCS
«PYCIOBBIMIY, paboOTAIOMIUMH HAa €CTECTBEH-
HOM CTOKE, IPaKTHYeCKH He TpaHchopmupys
THIPOTIOTHYECKUI PEXXHUM B HIDKHEM Obede (HO
BCE K€ KapAMHAJILHO TpeceKas CTOK HAHOCOB).
Ot I'DC MOryT QyHKIMOHMPOBATH TOJIBKO WIIH
IPEANOYTUTEIBHO KaK MOJyYaTeau CTOKa, YXKe
OTPETYIMPOBAHHOTO BOJOXPAHHUIUIIAMH BhIIIE-
nexarux ['3C ¢ 6onbmuM Moae3HbIM 00BEMOM.
VnenpHbIe MHTETpaJIbHbIE TTOKA3aTeNN PYCIOBBIX
I'DC cymecTBeHHO HIDKE CpedHUX, HO HUX Me-
CTOPACIIOTIOKEHHUE ABIIETCA peraromuM hpakTo-
POM JUIs OTIpeIeNICHUs CTENEeHU X BO3eHCTBUS.
Kaxnas u3 takux ['DC orpesaer ot 23 1o 48 %
oT obmiel miomaan AmMypckoro dacceifna, npu-
yeM B 0OMBINEH YacTH 3TO HOBBIE CyObacceiHsl,
He OmoxupoBanubie B 2010 1. HUKaKUMU HHBIMU
I'o2C.

VHTepecHO OTMETUTh, YTO HEJABHHUM OT-
YeT O cTpareruyeckoi oreHke npoektoB I'DOC Ha
maBHOM pyciie Mexonra [3] mokassIBaeT CXoj-
HYIO MOAABISIIONIYIO poJib «pyciioBeix» ['DC B
CIieHapusx OyayIiero pa3BuTus. 310 UAET Bpas-
pe3 C pachpOCTPAHEHHBIM MNPEICTABICHUEM O
BCSIKUX PYCJIOBBIX CTAHIMSX KaK «IKOJIOTUUECKU
qucThix». OueBuAHO, uToO yiepd ot Takoi I'DC
Oy/IeT TEM HIKE, YEM MEHbILE JONOTHUTEIbHOM
wionjaau Oacceifna OynmeT 3a0IOKHUPOBAHO MPH
€€ CTPOUTEIHCTRE.

OpHa bonbluas unu MHOro ManeHbkux?

YacTo NpUXOIUTCS CIBIIIATH, YTO «OOJIBIINE
I'2C» xyxe MHOrux ManeHbkux. Pasmep ['OC He
BCErJa BOCIPHUHUMACTCS OJIHO3HAYHO, TIOJ] DTUM
IIOHATHEM MOYKHO MOHMMATh: BBICOTY IIOTHHBI,
€MKOCTb BOJIOXPAHWJIUILA, MOIITHOCTb U T. 1. MBI
nepeBesn Bce Iokazarenu Bosaencreus ['OC
B y/€JIbHBIE 3HAUYEHUSA, OTHECIH UX K COMHUIIE
BbIpabOTKU. 3aTeéM COCTaBUJIM CPaBHUTENbHBIE
cueHapuu pasmemenus ['3C B Oacceiine,
I7Ie Y49acTBYIOT KpYITHBIE M HAOOpBl MENKUX
TUJIPOY3JI0B, U PACCUNTAIHN UX BIHUSIHUE.

Ha nepBom rpaduxke mokasansl BO3AeHCTBHIS
BBICOKHX TUIOTHH (cueHapum 1-7) u HaOOpOB
Oonee HU3KMX IUIOTUH CXOAHOH  BBICOTHI
(cuenapuu 8-15). U3 pucyHka 2 BHJHO, 4YTO
BBICOKHE IUIOTHMHBI B psJe CIydaeB HeCyT
MeHbIIee BO3/IelicTBHE, YeM HabOpbl HEOONBIINX
HeBbicoknx ['OC.

Mp! nonaraeM, 3TO CBSI3aHO C TeM, 4YTO
YBEJIMYEHHE BHICOTHI INTOTUHBI HETIOCPECTBEHHO
yBennuuBaeT AQGHEKTUBHOCTh HCIOIB30BAHUS
cToka. Bo3aMoOKeH poCT BO3JAEHCTBHIM OT IPUPOCTA
TUIOIIAIN U TIOJIE3HOr0 00beMa BOIOXPaHMIHIIA,
perynupyonero crok. OqHOBpeMeHHO (PparMeH-
Tarusa OacceliHa W W3MEHEHHE CTOKa HaHOCOB,
KaK [paBUJIO, CYUIECTBEHHO HMXKE, 4eM JUIs
rpynnsl Menbinnx 1'2C. Ha Bopoxpanumnuiax
B TIyOOKHMX Y3KHX JOJHMHAX BTOpas TCHACHIUA
4acTo npeodianaeT Hal MePBO.

Ho ectb  MHOXECTBO  HCKIIIOUCHUH.
Hampumep, coscem  HemaBHO  Pycrumpo
MIPEUIOKUIIO BMECTO paHEe IUIAaHUPOBABILNXCS
TPEX MaJbIX HHU3KOHATIOPHBIX HIDKHE3EHCKUX
I'D5C  (ctBoper  Ne  23-24-25;  cuenapuit
15) nocrpouth  OHY  CpeIHEPa3MEpPHYIO
I'pamaryxunckyto I'OC (cuenapuit 15 a) ¢ 6onee
BBICOKOM IioTHHOM. COIZIacHO HAILICH OIICHKE,
VAEJIbHOE HUHTErpaJlbHOE BO3AECHCTBHE OJIHOM
I'2C 6yner Ha 50 % BrilIe, UeM y aIbTEPHATUBEI
u3 3 mrorud. Bosneiicteue onuor I'2C 3gecs
BBIIIE, TTIOTOMY YTO IOJIE3HAs] €MKOCTh OJIHOTO
I'pamaTyxuHCKOTO BOMOXpaHWHIIa ¢ Oojee
BBICOKOM IUIOTMHON 3HAYUTENBHO OOJIbIIE, YeM
TaKoBasi TPEX HU3KOHATIOPHBIX HUKHE3EHCKHX
I'DC, a ocralpHbBIE XapaKTEPHUCTUKU OUYECHb
ONMM3KM B CWIYy TOTO, YTO 3TO KOMIAKTHBIN
KacKaJl PYCJIOBBIX KOHTPPETYAATOPOB 3eHCKOM
I'DC. Takum 00pazom, HU B KOEM CIIydae HeIb3s
OTHO3HAYHO CKa3aTh, YTO BBICOKHE TUIOTHHBI
Jy4llle HU3KUX.
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Puc. 2. Cpasnenue 6030eticmautl 00HOU 8bICOKOU U HECKONbKUX HUSKUX NJIOMUH 6 CYEHAPUSIX

Mpbl Takxke paccMmarpuBaiM OoONbIINE U
menbre ['9C ¢ BIpaboTKON 00JIbINE U MEHbIIIE
2 miapa. kBt B ron. s cpaBHEHHUs J1aHbI
cueHapun — koMOumHanmu ['DC co cxomHOi
cyMMapHOH BbIpaboTkoii. Pucynok 3 pacnonaraer
9TH CLIEHAPUH B NIOPSIKE HApacCTaHUsl YIEIbHOTO
MHTETPAJIbHOTO  BO3ACWCTBUA. B obmem
cllydae TMOYTH Ha Kaxayr «Oompiryro ['OC»

u pycinoBble ['9C He YYUTHIBAINCH B JTAHHOM
aHanuse). Ha pucyHke 3 BUAHO, 4TO 4YMCIIO
oonpmiux I'DOC (cuenapuu 16-23) ¢ MeHbIIMM
YIACJIBHBIM ~ HMHTETPAIBHBIM  BO3JEHCTBUEM
CYLIECTBEHHO  BBIIIE, YE€M  KOJIMYECTBO
Henepecekaromuxcs:s HabopoB MeHblnx [OC
(caenapuu 23—-27) ¢ aHAIOTHYHBIMH yAEITbHBIMH
MIOKa3aTeIIIMH.
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Puc. 3. Cpasnenue kpynnuix u nabopog menxux I'9C

B OacceiiHe MOXKHO HaWTH Kak Oosee, Tak M
MEHEE «IKOJIIOTUYECKH BPEIHYI0» KOMOWHAIIHIO
MEHBIINX 0 BRIPAOOTKE TUIOTHH.

Ho BbIOOp OuYeHb OrpaHHYeH, T. K. 00bEM
BO3MOXKHOM BBIPaOOTKM HaBceX 25 MeHbImx [ IC
B/IBOC HIKE CyMMapHOH BbIpaObOTKH 10 KpymHBIX
I'DC OacceiiHa (IUIOTHMHBI-KOHTPPETYJIATOPHI

CnaBHOEe pycno nMnun NPUTOKM.
BepxoBb$, HU30BbS — YTO Nyulue?

B xaxoii wactu GacceiiHa peku — B BEpXo-
BbSX WJIM B HU30BbAX — Jiyuuie crpouts ['DC?
MHorue aBTOpbl PEKOMEHIYIOT «HE CTPOUTH Ha
IIABHOM pYCJe», HO JUIi MHOTHX PEK C paBHO-



BEJIMKHMU TMPUTOKAMHU OIHO3HAYHO «IJIAaBHOE)
PYCII0 HAYMHAETCSl YK€ HENAJIEKO OT yCThs. MBbl
HCIIOJIb30BAJIM ONIPENEIICHNE, YTO UHIUBUyalIb-
Hast ['DC pacronoxeHa TeM «BBIIIE», YeM MEHb-
me % Oacceiina, 6OKMpPOBaHHBIN €10. Bo3moxk-
HBI €lIe HECKOJIBKO aJbT€PHATUBHBIX OINpenaese-
HUH (pacCTOsSHHUE 10 YCThS, MOJIOKEHUE B pelibe-
(e, pa3mMepHbIi KJ1acC OIOKHPYEMBIX MTPUTOKOB,
UX MECTO B PEYHOM CeTH U T. 11.).

YroOBl CHU3UTH BIMSHHUE CIyYallHbIX (ak-
TOpOB, MbI crpynnuposaiu 'OC B 9 cuenapues ¢
OZIMHAKOBOW CyMMapHOM BBIPAaOOTKOM (5—6 MIIp/I.
kBt1-u B ron), kaxnas rpynna Bkiodana ['9C c
OMM3KUMU MHAMBUIYAIbHBIMU 3HAYCHUSIMH OJI0-
KHpoBaHHOTO Oacceitna. Ha rmaBHOM pycie (T. e.
B HWKHEM TedueHuu) OonbmmacTBO [DC cBEpx-
KpYIHBIE, U MX HEJb3s1 coOpaTh B IPYMITy C TOM
e BBIPAOOTKOM TSI CIVIaKUBAHUS UHAUBUIYallb-
HBIX ocoOeHHOocTel. (B crienapusx Taxke He uc-
MOJIH30BAJIUCH KACKAbl U KOHTPPETYIISATOPBI. )

HecmoTpst Ha 3Ty TeHACHIMIO, TaKXKe €CTh
cueHapuu, B KoTtopeix ['DC, pacmonokeHHbIe
HIDKE Ha MPHUTOKaX, OyIyT OKa3bIBaTh MEHbIIIEe
BO3/ICHCTBHE, YEM BBIIIEPACHIOIOKEHHBIE (Clie-
Hapuii 31 1aeT MeHblIee yAeIbHOE BO3ICHCTBHE,
gyeMm crieHapuu 29 u 30). B cuenapuu 31 I'DC na
IPUTOKE, ONM3KOM K YCTBIO (T. €. p. AMIyHb),
IPUBEAET K MEHBIIEMY CHI)KEHHUIO TTOEMHOCTH,
yeM ['OC B caMbIX BEpXOBbAX PEUHOM CHCTEMBI,
TaK KaK HHUKE 3TOT0 CTBOPA PacHOI0KeHa MEHb-
I1asi TUIOINAAb MOMM.

Hawm npezacrapisieTcst, YT0 OXHUM U3 KITFOUe-
BBIX (pakTopoB mpu pacnonoxkenun ['9C Bce xe
ABIIsETCS (pOopMa peuHBIX JOJHMH Oacceiina. B Bep-
XOBBSIX AMypa HEMHOTHE IIPUTOKHU TEKYT 110 Y3KUM
NIyOOKUM KaHbOHAM C OOJBLIMMH IepernaaMu
BBICOT, a BeChbMa OOBIYHBI MIUPOKHE OONOTHCTHIE
JIOJIUHBI B BEPXOBBAX peK. VIMEHHO 3T0, HapaBHE C
BIIMSTHAEM Ha HIDKENEKaIllue MoWMbl, 00yCIIOBIH-
BaeT KOJOCCAJIbHOE BO3ICHCTBUE 3€MCKOro MOps
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Puc.4. Bzaumoomnowenue mexcoy gaxmopamu 6030€Ucmeuss 8 pasHulxX CYeHApUusx
¢ pacnonoxceruem I'OC sbiute u HUdCE NO MeYeHUIO

MBI BUIUM HEKOTOPOE YBEINYEHUE YIEIb-
HOT'O BO3IEUCTBUS IPU CABUTE CTBOPOB BHU3 IO
TEYEHUIO OT cueHapus 28 k creHapusm 34-36.
310 00YyCIOBICHO MPEXK/Ie BCETO POCTOM (par-
MeHTanuu OaccelHa, TOrAa Kak H3MEHEHHE
IpYyruX IIOKa3aTelled BO3JIEHCTBHS HE HMMEET
OYEBHUJIHOM TEHJECHUNH. B HHU30BBAX yHenbHOE
BO3/ICICTBHE B cpeaHeM B 2—2.5 pasza BBIIIE,
yeMm 111 ['OC B BepxoBbsxX. Mbl ipeanonaraem,
YTO 3TO U €CTh IPECIOBYTHIH (PEHOMEH «IvIaB-
HOT'O pyciay».

(cuenapwii 33). COOTBETCTBEHHO B WHOM Oacceii-
He ¢ Ooree pacuICHEHHBIM PETbe()OM B BEPXOBBSIX
(¥ cpelHEM TEYEHHH ) BBITO/IBI OT PAa3MEICHUS TaM
I'DC nomxkHBI OBITH OOJIEE OYEBHUIHBL, HO BO3MOX-
HBI HECKOJIIBKO WHBIE COOTHOIICHUSI MEXIy pac-
HOJIOKCHHEM W yAeNbHBIM Bo3nerictBueM [DC.
B mobom cirygae 'DOC Ha «mmaBHOM pycie», OT-
cekaroias 6omnee 20 % Oacceiina, Oyaer xapakTe-
PH30BaThCs XYALUIMMH YIETbHBIMH MOKa3aTeISIMU
BO3zIeiicTBUS, YeM OompmHcTBO ['DC Ha mpuro-
Kax BBIIIIE 110 TEYCHHUIO.



YXe 3aTPOHyTbIe U eLe He 3aTPOHYTbIe
nputoku. Kackagbl F9C

Tak Kak Ha MPAaKTUKE MBI OOBIYHO MMEEM
JIEJI0 € YK€ 3aTPOHYTHIMU cTpouTenbcTBOM ['DC
OacceifHamMu, TO B TUTEpaType BCTPEUAIOTCS pe-
KOMEH/IAIlUH: «HE OCBAaMBATh HOBBIC MPHUTOKH,
«ctpouth ['DC Ha Tex e MPUTOKAX», «OCTABUTh
6e3 ['DC xak MOXXHO OOJIBIIIE TPUTOKOB HUXKE I10
TEUEHUIO U INIABHOE PYCJIO» U T. II.

B kauectBe 0a3bl 11 aHanmM3a Mbl OepeM
cuenapuit ¢ ayms ['OC: 3eiickoit (Ne 22) u by-
peiickoit (Ne 38). B 11 cuenapusix mokaszaHsl pe-
3yJAbTaThl 3aCTPOMKH OCBOEHHBIX U HE OCBOEH-
HBIX CyO0aceiiHOB M pacmpesienieHne B 6acceiine
JIOTIOJTHUTENBHOM BBIpaOOTKH 6—8 Mip/. KBT-u B
rox (T. e. paBHOU bypetickoii [9C).

Ha pucyHnke 5 cuenapuii 37 npencraBisieT
Bo3nercTBue 3eiickoir u bypetickoit 1'9C, cre-
Hapuu 38 u 40 — pa3Hble BapHaHTHI KACKaJIHOTO

CYLIECTBYIOIUX. JTO CBA3aHO C MEHBIIUMHU
JIOTIOJTHUTEIbHBIMA TIPUPALICHUAMHU  3a0JI0KHU-
poBaHHOTO OacceiiHa, MEHBIIUM H3MEHEHUEM
pe’kuMa HaHOCOB, a TaKXKe TeM, 4To OacceitH
HE JpOoOUTCS HAa paBHOMEpPHBIE KPYIHBIE KYyCKH,
HO OT HErO OTPE3al0TCsl MEJKUE CErMEHTHI Ha
OJTHOM-EJMHCTBEHHOM YydYacTke. JlomonHuTeNb-
HBI TUIIOC — Oosee 3¢deKTHBHAs BbIpaOOTKA
SHEPTUU Ha «PYCIOBBIX» CTAHIMAX, paboTaro-
IIMX HA CTOKE, YK€ 3aperyIupPOBAaHHOM JPyTUMHU
I'DC BbI1IE IO TEUYEHHUIO.

WHpIMU CITOBaMH, «JIOKaJbHAs HKOJIOTHYE-
cKas Karactpogay, MIpuuuHsieMas KackajoM, co-
YETaeTCs] ¢ MEHBIIUM CYMMAapHBIM BO3/CHCTBU-
eM Ha OacceiiH B eioM. Haubornee nmokazarenex
kackaq u3 Aty ['DC na bypee. Ero cymmaphoe
BO3/IeHCTBHE Ha OacceitH AMypa MeHbILE, YeM
Bo3aelicTBrue 3eiickoii ['DC, HO OT PKOCHCTEMBI
pexu Bypest octaneTcs 11eno4ka BOJOXPaHUIIHIIL.
Masoe nomomHHUTEIbHOE BO3ACHCTBHE OOBsC-
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Puc. 5. Cyenapuu «0obaenenutiy x 3etickotl u Bypetickou ['9C
¢ gvipabomroti 18—20 mapo. kBm-u/200

OCBOCHHMsI BepxHel-cpenueit 3eu u bypen. Cre-
Hapuil 44 mnpeanonaraeT CTPOUTENBCTBO KOH-
TpperynaropoB 3elickol n byperickoir I'9C u
OCBOEHHE HOBOTO IIpUTOKa 3eu — p. Cenemmpka —
u ominyaeTcst 0obiuM Ha 10 % Bo3meicTBHEM,
TaKk Kak OJOKHpYyeT paHee He 3aTPOHYTHINA CyO-
6acceiiH.

Bo Bcex ciydasx HauMEHBIIMM BO3JEH-
CTBHEM Ha OaccellH OTINYAIOTCS CLEHApUH C
KacKagHbIM pasmemeHneM ['DOC BOKpyr yxe

HSETCS €I U TeM, YTO yKe cerogus bypelickas
I'DC 6nokupyet 92 % Oacceitna bypeu. Takum
0o0pa3oM, MOKa HE YCTaHOBJIEHBI HOPMBI JIOIY-
CTUMOTO BO3IECHCTBHSI MPEAEIBHO IOIYyCTUMOU
Harpy3KHy Ha OTAENIbHbIE IPUTOKHU; Kackaasl [ DC
IIPEICTABISIIOTCS.  BaKHEHIIMM HHCTPYMEHTOM
CHIDKEHHSI DSKOJIOTMYECKHUX BO3JCHCTBHI IIpH
paBHOH BBIPaOOTKE.

Ho xackan xackany po3Hb, U CTPOMTENb-
CTBO BCET0 OJHOM IOIIOJHUTEIBLHON PYCIOBOM



Xunranckoit ['DC (cuenapmii 45) Ha TIIaBHOM
pycie AMypa (T. €. Ha YaCTUIHO PETYIUPYEeMOM
cToKe 0T cymecTByomux ['9C) mpusener x pes-
KOMY POCTY KakK aOCOJFOTHBIX, TaK U YJACIBbHBIX
BO3ACHCTBHI. DTO CBI3aHO C TEM, YTO B JAHHOM
KacKaJie BEJIUK MPHUPOCT OJOKHPYEeMOM IJiomia-
1Y, BTOPUYHON (hparMeHTaINy, HapYyUICHHH B
peKUME HAaHOCOB.

HanbonbmuM BO3ACHCTBHEM OTIUYAIOTCS
cuenapun, rae '2C paBHOMepHO pacmpenese-
HBI 110 pa3HbIM cybOacceliHaM — SKOpETrHOHaM.
PemaromumM (pakTopoM pocTa BO3IEHCTBHS SIB-
asercd (MepBUYHas ¥ BTOpUUHASA) (pparmeHra-
s (T. €. IpUPOCT OJTOKHPOBAHHOMN TUIOIMIATU H
npobnenne OacceitHa Ha KpymHBIe Kycku). Ha-
npumep, cueHapuit 47, KOTOPbIN CIIPOSKTUPOBAH
HaMHU Kak MakcuMyM Bozaeiicteuii ot 'DC B u3-
BECTHBIX CTBOpax B Oacceitne. K coxanenuro,
cueHapuil 46, oTpakarouuil BO3ACHCTBUE HBIHE
cymecTByomux 14 mmotuH, oueHb ONM30K K
HEMY 10 ITOKa3aTeIsIM.

CHuXeHue YAeNbHOIro uHTerpanbHoro
BO30EUCTBUA U ONTUMU3ALUA OCBOEHUSA
r’MpponoTeHunana

Cozpanue KackaloB — JIUIIb OJUH U3 4acT-
HBIX CIIy4aeB «onTuMH3anum» pasmertenus ['OC.
Cpeny BBIABICHHBIX HAMU «HAaUMEHEE BPEIHBIX )
CLICHApUEB TOJIBKO B ITOJIOBUHE CIy4acB OCHOBY
cocTaBJIAIM Kackalel Ha 3ee u bypee. Ocranb-
HBIE CIIEHAPUU KOMIIOHOBAJIMCH M3 HEOOJBIINX
I'DC Ha MHBIX DPUTOKAX C MUHUMAaJIbHBIM pa3-
MepoM OrokupoBaHHoOro Oacceiina. Tak, cieHa-
puii 42 ucnonb3yer § «HAUMEHEE BPEIHBIX)» IO
MHTETPaJIbHBIM YIEJNbHBIM nokazaressiv ['0C, u
€r0 BO3/EHCTBUE BIIOJIHE CPABHUMO C JIyUUINMHU
00pa3laMu «KaCcKaaHOTo pa3MereHus». Pe3ynb-
TaT YNy4ILaeTcs, €CIU CONpsAYb ABa MOAXOAA U
HCTIOJIb30BATh TOJILKO KOMOMHAIIMIO KaCKaI0B Ha
OCHOBE «HauMeHee Bpennsx» ['DC (cueHapuu
43 u 41). Cuenapuil 39 onTUManbHO COUYETAET
KaCKaJHOCTh M «HAHUMEHbIIIee BO3IEHCTBUE» U
COMIPSKEH CaMbIM HM3KUM BO3ICHCTBHEM.

BbiBopbl

XoTs yueT abCOMIOTHBIX IOKa3areseil BO3-
nevictBus I'DC B coueTaHHu ¢ 0COOCHHOCTSIMH
PEYHOH 3KOCHUCTEMBI JacT HaM OoJibmie uH(Op-
Maluy Ui CY)KJICHHUS 0 Harpy3Ke Ha 3KOCHCTe-
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MBI OacceliHa, aHaIMU3 YACIBHOTO BO3IEHCTBUS
JaeT BO3MOMKHOCTH YYECTh TaKXKe HHTEPECH
YCTOHYIHMBOTO PAa3BUTHS THAPOIHEPTCTUKH.

Onenka naauBuayanbHbix I'DOC naet xopo-
[IH€ OPUCHTHUPHI IJIsi MPOTHO3UPOBAHUS PA3HBIX
CLIEHApPHEB Pa3BUTHS ruapocTpoutenseTsa. Hpn
MPOYHUX PAaBHBIX MPEANOYTUTEIHHO CTPOUTEIh-
ctBo I'DC, obnmagaromux MEHBIIUMH YEIbHEI-
MU [TOKa3aTeIsIMU BO3IEHCTBHS U COOTBETCTBEH-
HO HaumOONIbIIel COLUaNIbHO-IKOJIOTHIYECKOH U
HKOHOMHYECKOM 3(h(HEeKTUBHOCTEIO.

Jst OHOM U TOM e CyMMAapHOH JOIOIHU-
tenpHOoN Beipabotku B 7000 mun. kBT B rog
pasMep IpupoCcTa MHTEIPaIbHBIX 3HAYCHUH KO-
JIOTMYECKOTO BO3AeicTBUs pasnuyaercs ot 1,3
1m0 17 %, 1. e. B 13 pa3 (1), yxa3biBag Ha orpom-
HYIO Pa3HHIy MEXIY 3KOIOTMYECKOH OIacHo-
CTBIO PA3HBIX CIIEHAPHUEB THAPOCTPOUTENHCTBA
¥ COOTBETCTBEHHO Ha OrPOMHBIN MOTEHHIHaN
ONTUMU3AIMU IUIaHOB cTpouTenscTBa [DC B
Gacceitne. Ho BMecTo TIOMCKOB MyTeH ONTHMU-
3allUy SHEPreTUIeCKre KOMIAaHUN U BOIOXO035H-
CTBEHHAass HayKa OOBIYHO PpacCKa3bIBAIOT HaM,
4TO CTPOUTEIBCTBO JONONHUTENBHBIX [ DC mpu-
0aBUT CPaBHMUTEIBHO HEOOIBIIOE BO3ACUCTBHE
[0 CPABHEHUIO C yXe€ JOCTUTHYTHIM paHee. Pe-
3yABTATOM SIBJIIETCSI COBPEMEHHOE OCOBEHHE
OacceliHa Mo cueHapuio, OIU3KOMY K Xy/IIEMY
13 BO3MOXKHBIX.

[IpaBuna onTuMHU3aluu B OCBOCHHBIX Oac-
ceiHax:

— MUHHMH3AIHS MpUpanieHus OiIoKkupye-
MOH IUIOTHHAMH ILIOIIa I OacceiiHa;

— ot6op B cueHapuii '9C ¢ HaMMEHBIIUM
VAENBHBIM UHTETPATbHBIM BO3ACHCTBUEM.

Kpome Toro, Ba)KHO OTCIIEXKHUBATH U CIICIH-
aJILHO PacCMaTPUBATh CIICHAPHH C MAKCUMAIIBHO
BBICOKMMHM 3HAUEHUSIMU OTJENbHBIX MTOKa3aTeneH
BO3/I€HCTBHUS, T. K. OCMBICTIEHHOE HOPMUPOBAHUE
BO3JECUCTBUII BO3MOXKHO TONBKO MO OTAEIBHBIM
MoKa3aTensaM, HMEIOIUM YeTKHUil 3Konoruye-
CKHI CMBICII, @ HE TI0 UX CPEIHEMY reoMeTpuye-
ckoMmy, ubo cusbpHO obecuenuBaercsa 100 %-nas
COXPaHHOCTh PEYHBIX MECTOOOUTAHMH, eciu
80 % Oacceiina HaMepPTBO OIIOKUPOBAHO TIIOTH-
HOM B HU30BBAX PEKH.

OcrasbHble BAXXHEHIINE ITPABUIIA KACAIOTCS:

— yuera BiausHus ['DC Ha pasHooOpasue
HKOCHCTEM;

— ydeTa CpaBHHUTEIBHOM HEeHHOCTU cyObac-
CEHHOB U MPUPOIHBIX OOBEKTOB;



— ¢crmoco00B HOPMUPOBAHUSI MPE/ICIBHO O~
MyCTUMBIX BO3JCHCTBUH Kak i OacceiiHa B
[eJIOM, TaK M JUIsl OTJAENbHBIX Cy00acceHOB U
THUIIOB PEYHBIX 3KOCHCTEM.

O4eBHIHO, YTO BO3MOKHOCTH ONITHMH3AIIUN
TeM OOJIbINE, YeM MEHBIIE IIAHUPYEMBIH 00BeM
TIOJTYYCHUS SHEPIHHU 110 CPABHEHUIO ¢ OOIIMM I'i-
JpOTIOTeHIIHaIOM Oaccelina. Peunas ceTs BoBce
HE SIBJIICTCS BO300OHOBHMBIM DHEPreTHUYCCKHM
pecypcoM — OH BIIOJHE HaIiIAAHO kKoHeueH. Ha
«OKOJIOTHYECKH ITpreMieMbix ['DC» MOXKHO U3b-
AT TOJBKO OINPEIENIEHHYIO HEOOBIIYIO YaCTh OT
I'MIPOIHEPTeTHUECKOro NoTeHImana 6acceiina, a
nanee BEIOOp OyIeT MeXy «ITIOXMMI») U «OUCHb
TUTOXMMI» BapUaHTamu (puc. 5).

IIpu sTOM B paMKax TpPaJMLUOHHBIX IIPO-
eKTHBIX peIIeHuil, HapabOTAHHBIX B MPOILLIOM
Beke (kpymnHbie miotuHHble '9C), BeIOOD Bapu-
aHTOB ISl «YCTOHUYMBOTO THAPOCTPOUTEIHCTBAY
B paMKax OrpoMHOro Awmypckoro ©Oacceiina
BEChbMa HEBENHK. DTO MakcumyM 28 rB1-9 B rog,
U3 KoTopbIX 13 rBT-4 B rom NpUXOQUTCA Ha yXKe

bubiauorpaduyeckuii Ciucok

noctpoennsie Ha 2010 rox I'DC. 3a npenenamu
JTOTO HAYMHAIOTCS, OUYEeBH/IHO, HEAI(P(EKTUBHEIE
10 COIMATbHO-3KOJIOTMYECKUM MEpKaM perie-
HUSL.

Jlerko mpenckasarb, YTO TNPH KOHEUHOU
SKOJIOTUIECKON eMKOCTH Amypckoro OacceifHa
[JIaBHBIM OTPAHUYUTEITBHBIM (DAKTOPOM CTAHET
HAKOILJICHHBIH ymiepd OT yKe CO3MaHHBIX «He-
VIAOBIETBOPUTENBHEIX U Bpenubix ['OC». Taxk,
ceivac Tpy U3 HUX NPOU3BOAAT 5,6 mipa. kB1-g
B TOJl, a CYMMAapHBII HHTErpalbHbIN yIiepd oT
uux cocrapiser 13 430 kv, B 10 Bpems kak 6
«ynosaeTBopurensubix» ['9C npomssomsar 13,4
wiipa. KBT-9 B rox ¢ yiepbom B 9 670 kv,

Pesynprarom Hamiel mampHeimend paboThHI
CTaHET CBOJ PEKOMEHAAUI O MUHUMHU3ALIHU
HKOJIOTHYECKOTO yiep0a Mpyu ONTUMHU3AIIUN BhI-
pabotku snexrposneprun Ha [DC B OacceitHe
pexku Ha mpumepe Amypa, a TakxKe Mpeanoa-
raeMpli€ OrPaHUYEHMs Ha IPeleNbHOE Pa3BUTHE
oTpacyiu B 6acceiiHe B 1EJI0M U KaXKJOM H3 Cy0-
OacceifHoB.
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