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Y yemeepmeo seka Hawa 2C cmoum,
Kpymeie 6epeza 06HA8 nmomuHoU.
Jlec sekosoli 80Kpye Hee wymum,
CeAa3as Haseku Hac cyobbou eouHodu. -

CnokoUHoe spaujeHue myp6ui-i
Musnee Ham nopod, Yem necHU 6apoos.
Hobbimb Henpocmo u3 peyHsbix 2/1y6uH
500 makux Heslezkux MUuaauapoos.




EBPOCUBIOHEPIO

EBpoCr6IHepro — KpynHeiLwan YacTHaA POCCUIACKasn SHepreTMyeckasn KOMNaHua n
OfiHa 13 CaMblx 6OMBLINX rMAPOreHepUPYIOLWMNX KOMMAHWIA B MIPE, NPUHAANEXNT
En+ Group. EBpoCr63Hepro co3paHa nyTem nprnobpeTteHuns 1 nocnefoBaTesbHON
KOHCONMAALMY SHEPreTUYeCKNX, UHXNHUPUHTOBbIX 1 YTONbHbIX aKTUBOB B MEPUOA
€ 2001 r OcHoBHble akTMBbl EBpoCn63Hepro pacnonoxeHnl B BoctouHoi Cnbupum,
KOMnaHua KoHTponupyeT 18 3neKTpocTaHuuii CyMMapHOW YCTaHOBSIEHHOMN
3NeKTPUYeCckon MowHocTblo 19,5 BT, a Takxe TennoBble aKkTVUBbl MOLLHOCTbIO
17485 T[kan/u. bonee 15 [BT MowHOCTEN NPUXOANUTCA Ha KpynHble [3C
AHrapo-EHnceiickoro  Kackaga (KpacHospckas, bpatckan, Yctb-Unumckasn,
VipkyTckas). B 2010 rogy anekTpocTaHLmy KomnaHuy npowu3ssenu 6onee 87 mnpg. KBT.u
3NeKTPO3Heprun (M3 Hux 6onee 72 mnph. KBT.Y BblpabotaHo Ha 3C), uto
COCTaBU0 OKOMO 9% OT CyMMapHOro NPOM3BOACTBA NeKTpo3Hepriu B Poccun.

EBpoCn6IHepro — BepTUKanbHO-MHTErPYPOBaHHAA KOMMaHWA, YTO NO3BONIAET il
KOHTPONMPOBaTb M3AEPXKKU 1 A06MBATLCA MaKCcMManbHON 3HGeKTUBHOCTU U
HaZeXXHOCTU B paboTte. KomnaHma yuacTByeT BO BCex cdepax SHepreTMyeckoro
6U3Heca: HauvHasA oT Ao6bIuM YINA ANA TENNOBbIX 3NEKTPOCTaHLWIA, TPON3BOACTBA
3M1eKTPO- W TENjoBOW 3SHEPTMM W 3aKaHuYMBas €e MpPOoAaKamMu KOHEUHbIM
notpebutenam.

EvroSibEnergo is the largest private-owned energy company of Russia and one of
the largest hydrogenerating companies in the world. The company is owned by
En+ Group. It was established by purchase and gradual consolidation of energy,
engineering and coal assets starting 2001. EvroSibEnergo’s core assets are located
in Eastern Siberia. The company controls 18 power plants with the total installed
capacity of 19.5 GW, as well as heat assets with the capacity of 17485 Gcal/h. Over
15 GW of the capacity is attributable to large HPPs of Angara-Yenisei cascade
(Krasnoyarskaya, Bratskaya, Ust-llimskaya, Irkutskaya). In 2010, the company’s
power plants produced over 87 bin kWh of electric power (including over 72 bin kWh
at HPPs), which is 9% of the total power production in Russia.

EvroSibEnergo is a vertically integrated company, which enables it to control costs
and achieve maximum operational efficiency and reliability. The company operates
in all areas of energy business: from coal recovery for heat power plants and
generation of electricity and heat to retail sales.
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«Ycmeo-Unumckaa 3C 3aHumaem sedywjue nosuyuu cpedu KpynHeUwux
2udpoanekmpocmanyuli Poccuu, A8/1a4ce npu 3Mmom 00HOU U3 CaMbIX SKOHO-
MUYHbIX CMAaHyud.

B 1966 200y 6bi1u Hauamel pabomel HaG OCHOBHbIX COOPYKeHUSAX 2uOpoy3d, a
yxe 8 1979 200y 6bi1 8kmodeH 8 pabomy nocnedHul, 16-eili 2udpoazpezam.
MowHocme cmaHyuu docmuena 3840 MBm npu cpedHe200080M UCN0/16b3084-
HUU ycmaHosieHHoU moujHocmu 5050 yacos.

Yemoe-Unumckas F3C, 8o38e0eHHAs 8 CypoBbIX KIUMAMUYeCcKux ycao8usx 3a
CMosib KOpOmMKoe 8pemMsa — 3MO 006pd3ey B8bICOKO20 NPOHeccUoHaIu3Ma,
MyXecmaad u KOMaHOH020 0yxa cmpoumesel U 3KCnIyamayuoHHUKO8. TexHu-
ueckue OdHHble, Xxapakmepusytoujue 2udpoy3es1, cCnocobHsl Nopazume 8006pa-
XKeHue cneyuanucmos 1l06ol cmpaHel Mupd. YHUKAIbHOCMb U HA0eXHOCMb
06opydosaHus, K8anUpuUYUpoBaHHwIli nepcoHan obecneyusarom cmabusib-
Hylo pabomy 3/1eKmpocmaHyuu.

C MomeHmMa nycka nepgozo 2udpoazpezama Ycmo-Minumckas I3C seipaboma-
na 6onee 700 munnuapoos KBm/4 snekmposHepauu, HO U Ce200HA CMAaHyus
ocmaemca  cospeMeHHbIM — 3Hepeemu4eckum — npednpuamuem, — 6a3zol
Ycmeo-Mnumckoeo  meppumopuasnbHO-npou3so0CmeeHH020  KOMNJieKca.
Yemoe-Unumckas [3C, pabomas 8 cmabusibHOM pexume, A8/1iemcs 00HUM U3
3ppekmusHeliwiux npednpusmudi Cubupu e yesom.»

leHepanbHebit dupekmop OAO «EepoCub3Hepeo»,
2eHepanbHeil dupekmop OAO «MpkymckaHepeo»
EszeHuti ®edopos

“Ust-llimskaya HPP is a leader among Russia’s major hydro power plants, being
at the same time one of the most cost-effective facilities.

In 1966, operations began at the key facilities of the hydropower system, and
already in 1979, the last (sixteenth) hydraulic unit was commissioned. The plant’s
capacity reached 3,840 MW given 5,050 hours of the average annual capacity
use.

Ust-llimskaya HPP, built in harsh climate in such short time, is a pattern of high
professionalism, courage and team spirit of builders and operational staff. The
technical specifications of the hydraulic system can impress experts from all over
the world. Unique and reliable equipment, as well as qualified personnel ensure
stable operations of the plant.

Since the launch of the first hydraulic unit, Ust-llimskaya HPP has generated over
700 bin kWh of power, and the plant still remains a modern energy company, the
basis for Ust-llimsk territorial production node. Stable work of Ust-llimskaya HPP
makes it one of the most efficient entities of the whole Siberia.”

CEO of OAO EuroSibEnergo,
CEO of OAO Irkutsenergo
Evgeny Fedorov
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UPKYTCKSHEPIO

Pa3Butre VpKyTcKoi sHeprocucTemMbl Hepa3pbIBHO CBA3AHO C co3faHueM AHrap-
CKOro Kackafia rugpoanektpoctaHumin — Wpkytckon 3C, bpatckont MC u
Yetb-Unumckoin 3C, obpasyowwmx cTyneHyatblil Kackag ot baiikana go EHuces.
3710 obecneunno dopmuposaHme NpKyTCKO SHEProcUcTeMbl B ee COBpeMeHHOM
BUAE U CNOCOBCTBOBANO CO3AaHWI0 OO6BEAUHEHHON 3NEeKTPO3HepPreTMyeckon
cnctembl Cnbupm.

OAO «MpKyTCKIHEPro» — OfiHa 13 KpYNHeNLWnX SHeprocuctem Poccum, 3aHrnmato-
L1an TpeTbe MeCTo B 06LLEepOCCUIICKOM NPOU3BOACTBE MIEKTPUYECKON SHEprin 1
BTOPOE MeCTO B NPOU3BOACTBE TernnoBoii sHeprun. B Cubupu OAO «ApkyTckaHep-
ro» Mo NPOU3BOACTBY 3NEKTPO- U TEMOBOW SHepruy 3aHUMaeT nepBoe MecTo.
YcTaHOBNEHHAA NeKTpUYeckas MOLHOCTb cocTanAeT 12881,6 MBT, B Tom uncne
3C —9002,4 MBT 1 T9C — 3879,2 MBT, Tennosas — 13002[kan/uvac.

Mo mMoLHOCTY 1 06beMam MPOU3BOACTBA SHEProcKcTeMa CNocobHa BbipaboTaTb
6onee 70 Mnpa KBTU aneKTpuyecKoii 1 fo 46 miH [Kan TennoBoi SHepruu.

CerogHa komnaHuA «/pKYTCKIHEPro» — MOLLYHBIA SHEProyrofbHbI KOMMNeKC,
pacrnonoxeHHbli B pkyTckoil obnactu n KpacHoapckom Kpae. Komnnekc BKoya-
eT B cebA Kackap Tpex rMapo31eKTpoCTaHLUIA, MOCTPOEHHbIX Ha peke AHrape,
9 TennoBbIX y3/10B, PACNONIOKEHHbIX B KPYMHbIX ropoAax MpkyTckoi obnactu,
6 yronbHbIx paspe3oB 000 «KomnaHus «BocTcmbyronb», 406bIBaOLLMX KaMeHHbIN
1 Bypblil Yyronb, 2 MOrpy304YHO-TPAHCMOPTHBIX YNpaBieHns 1 oboraTuTeNnbHyto
babpuky. Takum o06pa3om, cosaaHa KpynHeliwas B Poccun BepTrKanbHO-UHTErpu-
pOBaHHasA SHepProyroibHasn KOMMNaHuUs, He VMeloLLan aHaNoroB B HaLLel CTpaHe.

The development of Irkutsk energy system is directly connected to the creation of
the Angara cascade of HPPs — Irkutskaya, Bratskaya and Ust-llimskaya HPPs which
form a multistaged cascade from Baikal to the Enisey. This fact has largely contrib-
uted to the creation of Irkutsk energy system in its modern condition and ensured
establishment of the unified energy system of Siberia.

OAO Irkutskenergo is one of the largest energy systems of Russia, being third in
Russian production of electric power and second in terms of heat energy produc-
tion. In Siberia, OAO Irkutskenergo is the leader in terms of electric and heat energy
production. The installed electric capacity of it totals 12,881.6 MW, including HPPs
— 9,002.4 MW, TPPs — 3,879.2 MW and heat — 13,002 Hcal/hour. In terms of
capacity and production volumes, the system is capable of producing over 7.0 bin
kWh of electric and up tp 4.6 min HCal of heat energy.

Today OAO Irkutskenergo is a powerful energy and coal centre located in the Irkutsk
region and in Krasnoyarsky territory. It consists of a cascade of three HPPs
constructed at the Angara river, 9 heating system manifolds located in large towns
of the Irkutsk region, 6 coal mines of LLC Kompaniya Vostsibugol producing anthra-
cite and lignite, 2 loading and transportation directions and a concentrating plant.
Thus, the largest vertically integrated energy and coal company in Russia that
doesn't have any analogues in the country was created.



«Ycmeo-Unumckas I3C — mpemes delicmayowds cmyneHb AH2ApCKO20 Kacka-
0d, npu cmpoumesibcmae kKomopol 6bl1 ydmeH nepedosoli onbim mMuposoli u
omeyecmaeHHoU 2uOpOIHep2eMUKU.

Cmpoumenbcmeo Ycme-Unumckoli IC 0ano ewe 00UH MOTHOK K pa3sumuto
cesepHbix meppumoputi BocmouHot Cubupu, 6o2amsix nose3HbIMU UcKkonde-
MbIMU U JIECHbIMU pecypcamu, Nno38oJIusi0 Cmpoums 8 pe2uoHe KpynHole
3HepzoeMKue NnpednpuasMus.

MowHocmb Ycmob-Unumckol I'C cocmasnsem 3 840 MBm, cpedHez0008as
sbipabomka — 21,7 mapo kBm/4. Ycmo-Unumckas [C — o0Ha ux kpynHeu-
WUX U 3KOHOMUYHbIX 2udposnekmpocmanyuli Poccuu; 3Hepeemuyeckoe
cepoue, 20p0ocms Haweli cmparsl. B 2010 2. Yemob-Unumckas [3C svipaboma-
n1a 700 mapo kBm/4 anekmpo3aHepauu, Ymo xeamusio 6bl 0715 6ecnepeboliHoz2o
CHabXeHUs makozo 20po0a, Kak Ycme-Mnumck, 8 medeHue 500 nem!

Wcmopus Hawel cmaHyuu — HA4yuHas om 3N0OXU cmpoumesibcmea 00
Ce200HAWHUX OHell — 3Mo cnyiemeHHble 80e0UHO CyObbbl comeH soodel:
cmpoumersnel, MOHMAXHUKO8, 3KCNlyamayuoHHUKos. Ycmoe-numckyto I3C,
Komopas A8/191ack yoapHoU KOMCOMOJIbCKOU cmpolikol, cmpousiu nompsca-
rowjue 110U — MosI00ble, yesieycmpemiieHHble, yduiue u3 ydwux. Jia moeo,
4mobbl CMAHyus u 8npedb 0CMagandce 00HOU U3 Camblx HA0EXHbIX U nepedo-
8blX, HAYaMa macwmabHas 00/120CPOYHAS NPOPAMMA NO PEKOHCMPYKYUU
060py0o8aHUA: 3aMeHd B8bICOKOBOIbMHbBIX 880008 6/I0YHBIX MpPAHChopmMa-
Mmopos, cucmem MupuCMopHo20 8030y K0eHUS, pesneliHbIx 3auum 2udpoazpe-
2amos, MpaHchopMamopos moka.

Co OHA nycka 00 ce200HAWHe20 8peMeHU Ha CMAHYUU NPOWIU 3Ha4yumesio-
Hble U3MeHeHUs, HO MOXHO C Y8epeHHOCMbI0 CKA3dme, Ymo U Ce200HA
Yemoe-Unumckas IC — 8 HadexHbIx pykax, 8e0b eé mpyodoeol Ko/iekmug
coyemaem 8 cebe onbIM U 3HAHUA 8bICOKOKBAIUGUUUPOBAHHBIX cCneyuasu-
CMos-8emepaHos ¢ 3Hepaueli U CNOCOBHOCMbIO K UHHOBAUUAM MOJI00eXU.»

Hupekmop Ycme-Unumckoti I3C
AHOpeli BomeHes

“Ust-llimskaya HPP is the third active stage of the Angara cascade built on the
basis of the best practice in global and Russian hydropower.

Construction of Ust-llimskaya HPP gave yet another impetus towards the
development of northern territories of the Eastern Siberia rich in mineral
resources and timber, enabled construction of large power consuming entities in
the region.

Ust-llimskaya HPP's capacity is 3,840 MW, the average annual output is 21.7 bin
kWh. Ust-llimskaya HPP is one of the largest and cost-efficient hydro power
plants of Russia, the core of energy, the pride of the country. In 2010,
Ust-llimskaya HPP generated 700 bin kWh of power, which could be uninterrupt-
edly supplied to such town as Ust-llimsk for 500 years!

The history of our plant — from its construction to the present — merges destinies
of hundreds: builders, installation and operational employees. As a top-priority
Komsomol project, Ust-llimskaya HPP was built by amazing people - young,
committed, the best of the best. For the plant to remain one of the most reliable
and advanced facilities, a large-scale long-term renovation programme has
been launched, including replacement of high-voltage bushing of unit
transformers, thyristor excitation systems, relay protection of hydraulic units,
current transformers.

Since the day of the launch the plant has undergone considerable changes, but
we can be certain that Ust-llimskaya HPP stays in reliable hands, for its staff
combines experience and knowledge of highly qualified senior experts with
enthusiasm and innovative approach of the young.”

Director of Ust-llimskaya HPP
Andrey Votenev
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UST-ILIMSK CITY

Ust-llimskaya HPP is situated 305 km below Bratskaya HPP in Tolsty Mys area, where
Angara is narrowed to the surface width of 800 m.

It all started in the frosty December of 1962, when the first party of builders set foot
on the Angara bank. In 1965, Ust-llimsk settlement was founded on the basis of the
emerging hydro plant construction settlement.

The town of Ust-llimsk dates back to 27 December, 1973, when by Order of the
RSFSR Supreme Soviet the settlement was reorganised into a region-governed
town.

Ust-llimsk was famous all over the country as the town of three All-Union priority
Komsomol construction projects: the town of Ust-llimsk, Ust-llimskaya HPP and
Ust-llimsky Pulp and Paper Works. Young people from over 20 countries took part in
this construction. A song by A. Pakhmutova — A Letter to Ust-llim — was popular
throughout the country. The town became a symbol of the taiga beauty and all the
exuberant time of the 1960-70s.

Today Ust-llimsk is the administrative, economic and cultural centre of the
Ust-llimsk district, one of the youngest towns of the Irkutsk region and, according
to the country’s leading architects, the most beautiful and modern town of the
Angara area.

Ust-llimskaya HPP became the basis for the development of the whole Ust-Ilimsk
power and industry system.

High guaranteed generation of power in any low-water year, as well as many hours

of installed capacity usage make Ust-llimskaya HPP one of the most cost-efficient
hydro power plants in Russia.
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MPKYTCKOE OTKPbITOE AKLINOHEPHOE OB

ropoj YCTb-UINMCK

Yetb-Minumcekaa MC pacnonoxeHa Huke bpatckon MC Ha 305 KM B ypouuuie
ToncTbin mMbic, rae AHrapa cy»aetca no ypesy sogbl o 800 m.

A Hauanocb Bce B MOpO3HOM Aekabpe 1962 rofia, koraa Ha 6eper AHrapbl Bblcagunca
AecaHT nepBocTpounTeneii. B 1965 rogy Ha 6a3e cTposLeroca nocenka rmapocTpo-
utenei 6bin 06pa3oBaH nocenok Ycrb-Unumck.

lopop YcTb-Unumck BefeT cBoe netoncumcienne ¢ 27 pekabpa 1973 roga — co
AHA npeobpa3oBaHua Ykasom BepxosHoro Coseta PCOCP pabouero nocenka
Yctb-Mnvm B ropog 061acTHOrO NOAUYMHEHNA.

YcTb-numcK cTan n3BecTeH BCel CTpaHe Kak ropof TPEX BcecotosHbix yaapHbIX
KOMCOMOJbCKMX CTpoek: ropog YcTb-Unumck, Yctb-Unumckaa IC n YcTb-
Vnumcknin JINK. B ctponTenbcte 3TUX 06HEKTOB NMPUHUMAaNy yyactie Mosiogble
nogn 6onee yem u3 20 ctpaH mupa. MecHio A. TMaxmyToBoit «MUCbMO Ha
Yctb-Unum» pacneBana BcA cTpaHa. [lopog CTan CMMBOSIOM TaeXHOW POMAHTUKN 1
Bcel bypHoli anoxu 1960-70-x rofos.

CerogHa YcTb-UnMCK — afMVHWUCTPATUBHbIN, SKOHOMUYECKNIA U KyNbTYPHbIN
LeHTp YcTb-MNnMMCKOro paioHa, OAvH 13 CaMblX MOSTOAbIX rOpofoB MpKyTcKon
0651acT 11, MO MHEHWIO BeLYyLMX apXUTEKTOPOB CTPaHbl, CaMblii KpacuBbIA 1
CcoBpeMeHHbIV ropof B lNpraHrapobe.

Yerb-Unumckan MC ctana 6a3on ana pa3sntua Bcero Yctb-Mnumckoro sHepronpo-
MbILLSIEHHOTO KOMMIeKca.

Bbicokasa rapaHTUpoBaHHasA BbIPabOTKa 3NMEeKTPO3Hepruy B ManoBOAHbIN rof,
6onbluoe YMCNO 4YacoB WCMOMb30BAHWA YCTAaHOBIEHHOW MOLLHOCTY CTaBAT
Yetb-Mnumckyto M3C B 4ncno camblX SKOHOMUYHBIX TMAPO3NeKTPoCTaHLmn Poccun.



WpkyTckas obnactb
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O3epo barikan
Lake Baikal

Oszepo balikan — KpynHeiwnin NPecHOBOAHbIN BOAOEM
nnaHeTbl, B KOTOPOM COCPeOTOUEHO 23,5 ThiCcAY Km® Bogbl —

noyty 20% MUPOBbIX 3aMaCOB NOBEPXHOCTHbIX NPECTHbIX BOA.

MakcumanbHas rny6rHa ozepa — 1620 m.

lMnowanb noBepxHocT — 32,8 ThiC. KM,

Lake Baikal is the largest freshwater source of the planet,
which holds 23.5 thousand km® of water — almost 20% of
world deposits of surface fresh water.

The maximum depth of the lake is 1,620 meters.

The area of its surface is 32.8 thousand km?

LAKE BAIKAL AND THE ANGARA RIVER

Millions of people at our planet know Lake Baikal. There is no other lake like “the
holy Baikal” praised in legends and songs. The first people to give the name “Baikal”
(which means “the rich lake”) to the lake were kuryk people who lived at its shores
in the Bronze age. It is in fact rich: its area equals the area of the Netherlands. But its
main richness is in the volume of water, which amounts to 23,000 km®.

There are more than 540 affluents of this lake but only the Angara River sources
from it. Average outflow in the source of the river is 1,920 m*/sec or over 60° km3/year,
which equals 0.26% of the lake’s volume. The source of the Angara River is unique
as it never freezes even during the frostiest winters. This is possible due to the fact
that the water flowing in the Angara is pushed from the depth of the lake, where its
temperature is higher than that on the surface. The Angara is the sixth river in terms
of the water runoff among the rivers of Asian Russia, next only to the Enisey, the Ob,
the Lena, the Amur and the Aldan. 571 thousand km? of the total catchment area of
the Angara (1,039 thousand km?) are sourced by Baikal. At the territory of the
Irkutsk region, over 40 thousand rivers and streams with the total length of 160
thousand km are affluent in the Angara. It supplies its waters with mostly left-side
affluents, which start in the East Sayany area. The length of the Angara River s 1,850 km.
The Irkutsk region part of it equals 1,107 km. The altitude difference from the source
to its mouth in the Enisey amounts to 378 meters. The average fall of the Angara is
20 cm per 1 km of flow; at some sections — up to 130 cm (in comparison, the
Volga's average flow is 7 cm per 1 km).

Consuming the waters of all affluents, the Angara already brings 4,600 m*/sec in the
Enisey (in comparison, the water discharge in the confluence of the Dnepr River is
1,600 m*/sec). On the site of confluence of the Enisey and the Angara, the share of
the Angara waters is 65% and the Enisey produces only 35% of the total discharge.
There are good reasons to doubt the fact that the Angara is an affluent of the
Enisey.

MPKYTCKOE OTKPbITOE AKLIMOHEPHOE OB

BAMKAJI N PEKA AHTAPA

0O3epo baiikan 3HaloT cerogHA MUNAMOHbI JIlOAeN Halel nnaHeTbl. Ha 3emne Het
Zpyroro o3epa, NoAo6HOro BOCNeToMY B flereHAax 1 necHaAX ceAlleHHoMy baiikany.
MepBbiMM panu o3epy Ha3BaHue balikan KypblkaHe, XuUBLWMWe Ha ero beperax B
6POH30BOM BeKe, 1 OHO 03HauaeT «boratoe 03epo». OHO AeNCTBUTENbHO 6OraTo:
nioLajb 03epa paBHa NoLLaAmM Takoro eBPOneckoro rocyaapcTa Kak, Hupepnan-

b, HO FMaBHoe 60raTcTBO — 06BEM BOLHOI MacChl, KOTOpbI coctaBnsAeT 23 000 KM,

Bnapaet B 03epo 6onee 540 NpUTOKOB, a BbiTeKaeT ofHa peka AHrapa. CpeaHuii
MHOrONeTHUI pacxog B uctoke — 1920 M>/C, unu oKono 60 KM>/Trof, UTo cocTaBns-
eT 0,26 % obbema Bofbl 03epa. VIcToK pekn AHrapbl yHUKaneH Tem, UTo faxe B
CamMble MOPO3Hble 3UMbl MECTO 3TO He 3amMep3aeT. TO CBA3AHO C TeM, YTO YXOAA-
wan B AHrapy Boja BblAaBnuBaetca u3 rnybuHbl baiikana, rae ee Temnepatypa
BblLLE, YeM Ha MOBEPXHOCTY. AHrapa 3aH/MaeT LecToe MecTo Mo BeIMYMHE BOJHO-
ro cToka cpean pek Asmatckoin Poccuu, yctynaa EHuceto, O6m, JleHe, Amypy 1
Anpany. 113 obwweit BogocbopHoi nnowwaau AHrapbl 1039 Tbic. KM Ha fionto bacceii-
Ha Balikana npuxogutca 571 Thic. kM. Ha Tepputopumn MpKyTckoii obnacti B
AHrapy BnagaeT okono 40 TbIC. peK 1 pyybeB 06LLel NPOTAXKEHHOCTbIO 160 ThIC. KM.
CBow BOfibl OHa NOMOJTHAET B OCHOBHOM 32 CYET JIEBbIX MPUTOKOB, 6epyLLyx Hauano
B BoctouHom CasHe. lMpoTaxeHHOCTb camon AHrapbl 1850 KM, B TOM uncie Ha
Tepputopumn NpkyTtckoi obnactu — 1107 km. Mepenag BbICOT OT UCTOKA 0 BNaje-
HuA B EHncen — 378 m. CpepHee nageHve AHrapbl — 20 cM Ha 1 KM TeYeHus, Ha
HeKoTopbIx yyacTkax — Ao 130 cm (ana cpaBHeHnA: y Bonru cpeHee nageHne 7 cm
Ha 1 Km).

Pacxop Bopabl B mecTe cnunAHua AHrapbl 1 EHncea coctaBnaet 4600 m*/c (ans
CpaBHeHWA: pacxof Bofbl B ycTbe [lHenpa — 1600 m*/c). B cTBope cnaHua Enuces
1 AHrapbl Ha O/ aHrapCKKx Bog NpUXoanTca 65%, 1 nuwb 35% obLiero cToka
npuHagnexunt Ennceto. ECTb Bce 0CHOBaHWA YCOMHUTLCA B NPaBUAbHOCTY TOTO, UTO
MHOTOBOJHYI0 AHrapy cuuTatoT NpuTokom EHncesn.




ANGARA HYDROPOWER ARRAY

Establishing one of the largest energy systems in Russia in the Angara area was
possible not only due to the richest resource and material potential of the territory
but also due to a specific trait of the Angara River — runoff steadiness during the
year. Nature created an enormous reservoir for it — Lake Baikal. The stream channel
of the source is narrowed by an underwater ridge — Shaman-Kamen — which has
regulatory effect over the hydrologic condition of the river. The dam of Irkutskaya
HPP constructed in 1958 increased the natural level of Baikal lake by 1.5m, having
thus created a reservoir of long-term storage for all HPPs of the Angara cascade.

The regulatory effect of Lake Baikal, high water deposits, significant incline of
stream channel, gradual discharge distribution during the year define the energetic
uniqueness of the Angara. Changes in river discharge during the year fully depend
on the fluctuations of water level in Lake Baikal, which performs seasonal and
long-term regulation of discharge. The main influx of water in the lake (over 70%)
occurs during the warm part of the year (May - September) and is mostly created
due to the rainfall floods.

The Angara combines two important energy qualities: the depth of large plain
rivers and the speed of mountain streams and is one of the richest rivers of the
Russian Federation in terms of hydroenergetic resources. The Angara outweighs the
Volga, the Dnepr, the Don and the Kama together in terms of hydroenergetic
resources deposits. As for energy and economic indices (15 GW of capacity and over
90 bin kWh of average annual production), it has no rival in Russia.

The regulatory effect of Lake Baikal on the discharge mode of the Angara River
allowed projecting and constructing an efficient HPP cascade with the installed
electric capacity of 9,000 MW and annual energy production of over 40 bin kWh.

MPKYTCKOE OTKPbITOE AKLINOHEPHOE OB

AHTAPCKUI KACKAL 3C

Co3paHue B [MpuaHrapbe ofHOW U3 KpynHeMwux sHeprocuctem Poccum 6bino
npegonpeaeneHo He TONbKO GoraTeiilMM pecypCcHO-CbiIpbeBbIM MOTEHLMANIOM
TEPPUTOPUM, HO U OTAINYNTENBHOW NPUPOAHON 0COBEHHOCTbIO pekn AHrapbl —
pPaBHOMEPHOCTbIO CTOKa B TeyeHue roga. lpupofa co3fana anAa Hee OorpoMHoe
ecTecTBEHHOe BOAOXpaHunmLie — o3epo baiikan. CyxeHHoe pycno ncroka nofso-
AHbIM xpe6ToM — LLlamaH-KaMHeMm oKa3blBaeT perynupyioLiee AeicTBUEe Ha TMAPO-
nornyecknin pexxum peku. BossepeHHaa B 1958 roay nnotuHa Upkytckom MC
NoBbICKNA ecTecTBeHHbIN ypoBeHb o3epa barkan Ha 1,5 m, co3pas npu 3Tom
BOZIOXPaHUMLLE MHOroneTHero perynupoBaHua ana Bcex DC AHrapckoro
Kackapa.

Perynupyiouiee BnvaHve o3epa balikan, MHOroBOAHOCTb, 6OMbLLION YKIOH pycia,
paBHOMEPHOCTb pacnpeeneHa CToKa B TeUeHVe rofja B MHOFONIETHEM pa3pese 1
onpepenseT S3HepreTMUYecKyto YHKanbHOCTb AHrapbl. I3MeHeHNs pacxofioB peku
B TEUEHVe rofja LiefIMKoM 3aBUCAT OT KorebaHwii ypoBHA o3epa baiikan, kotopoe
0CyLLEeCTBNAET CE30HHOE 1 MHOTOJIETHEE PerynnpoBaHue ctoka. OCHOBHOW NPUTOK
BOAbI B 03epo (6onee 70%) NpnxoauTCA Ha TENNYHO YacTb rofa (Mail — ceHTAGpb)
1 GopMUpPYeTCS, IMaBHbIM 06Pa30M, 3a CUET AOXKAEBbIX NaBOLKOB.

AHrapa covetaeT B cebe [Ba Ba)KHbIX SHEpPreTMYyecKkMx KayectBa — MOSHOBO-
[OHOCTb KPYMHbBIX PaBHUHHBIX PEK U CTPEMUTENIbHOCTb FOPHbIX MOTOKOB — 1
ABNAETCA OOHOM M3 CaMbIX 6oratbiX FMAPOSHEPreTUYECKUMM pecypcamm pek
Poccuitckon Oepepauyun. Mo 3anacam ruaposHepreTUYeckux pecypcos AHrapa
npesocxoant Bonry, iHenp, loH n Kamy BmecTe B3ATble. A N0 SHEPro3KOHOMUYe-
cKkum nokasatenam (15 I'BT no mowwHocTn 1 6onee 90 mnpg KBT/u cpepHerogoBoi
BbIPaboTKM) OHa BOOOLLE He MMeET paBHbIX B Poccuu.

Perynupyiowiee BnvnAHne o3epa baiikan Ha pexum pacxofos AHrapbl No3BoaUIO
CMPOEKTUPOBaTb 1 NOCTPOUTb SPHEKTUBHBIN KacKaz rMAPOCTaHLMIA YCTaHOBEH-
HOW aneKTpryeckoi MoLHocTbio 9000 MBT ¢ roaoBoi BbipaboTKO 3N1eKTPOIHEP-
rm 6onee 40 mapg KBT/u.
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MowHOCTb NpoeKTHas, TbiC. KBT Hanop, m CpepHerofoBas BblpaboTka O6beM BooxpaHunmLLa, km® XAPAKTEPUCTUKA BOJOTOKA: . boey4aHrcko, Bxp.A
3N1eKTpo3Hepruu, Mapa KBT/u Storage pond volume, km? HBeglchg, eservoir -
Estimated power output, K kW Thrust, m Average energy production p.a., MonHbin MonesHbin ’ - e "'""#'_ y
bin kWh Overall Effective SRS L ) ":',":1!:‘ -
B R ———— B
VpKyTckas / Irkutskaya 662 30 4.1 — 46.4% Mnowaab sopocbopa 1039 Thic. kM
- - 3
CyxoBcKas / Sukhovskaya 400 13 1.8 0.08 0.1 CpepremHoroneTHuit cTok Lt

CpefHeMHOroneTHU pacxos B UCTOKe 1920 m3/c

TenbmuHCKas / Telminskaya 400 12 1.7 0.4 0.1
e ... 0-- 00 o0 o0 o ;
Bpatckas / Bratskaya 5000 226 169.3 482 BycTbe 4600 m°/c
YcTb-Unumckas / Ust-llimskaya 4320 88 21.7 594 2.8 KoadpduumeHT ncnonb3osaHma cToka 99,5%

BoryyaHckas / Buguchanskaya 3000 68 17.8 58.2 2.31

HwHe-AHrapckas / Nizhne-Angarskaya 720 13 34 14 0.1
BCEFO / TOTAL 15500 73.1 289.5 100 STREAM ATTRIBUTES:

* Including the part of the volume of Lake Baikal used as IHPP reservoir. The Angara part of the reservoir is 0.4 km® * C yyetom uyactn obbema o3epa baiikan, ncnonbsyemoro kak Bogoxpavunuwe Ur3C. AHrapckas yactb

(daily storage reservoir), Baikal part of the reservoir is 46 km? taking into account the trigger level BofoxpaHunmia — 0,4 KM’ (BOfOXpaHunuLLEe CyTOYHOTO perynnpoBaHus). Baiikanbckas yacTb BOAOXpa- River length 1,850 km
i 3
(over-year regulation). HUAMLLa € yyeTom ob6bema cpabaTbiBaHMA (BOAOXPAHUULLE MHOTONETHErO PerynnpoBaHmns) — 46 Km™. Catchment area 1 ,039 K kmz
Average long-term discharge 145 km3

Average long-term flow in the source 1,920 m3/sec

. : . . In the stream mouth 4,600 m3/sec
The scheme of complex use for the only river sourced from Baikal Lake, the Angara, CxeMa KOMMMIEKCHOTO WCMOJMIb30BaHUA E€OUHCTBEHHOW BbITEKAlOWEN M3 03epa

was suggested in the 1930s and it stipulated construction of several HPPs. baiikan peku AHrapbl 6bina npegnoxeHa B 30-x rogax XX Beka v npeanonarana Discharge use ratio 99.5%
CTPOUTENbCTBO HECKOJIbKMX MAPO3EKTPOCTAHLMA.

The idea of construction of Sukhovskaya and Telminskaya HPPs was rejected due to

sufficient distance effect of damming of Bratskaya HPP. The construction of Ot cTpouTenbcTa CyxoBckoi 1 TenbMuHckol MC 0TKa3anncb 13-3a 4OCTaTOUHOTO

Boguchanskaya HPP was launched in 1980. The gate of the hydroelectric unit is pacnpocTpaHeHusa nognopa ot bpatckoi MC. CrpoutenbctBo boryuaHckoit MC

located 367 km downstream of the already operating Ust-llimskaya HPP in Kodinsk, Hauanocb B 1980 rogy. CTBOp r1apoy3na pacnonoxeH B 367 KM HIKe N0 TeUeHUIo i Ky eKan 1 5 Bparckan 13C

Krasnoyarsky territory. Due to decreased financing, the construction was cywectsyiowen Yctb-Mnumcekon 3G, B r. KoguHcke KpacHoapckoro Kpas. V3-3a Bratskaya HPP

suspended from 1994 to 2005. Since 2006, the finishing works on Boguchanskaya CoKpalleHna GUHAHCMPOBAHUA CTPOUTENBCTBO ObIIO 3aMOPOXeEHO ¢ 1994-ro no 400 + Yetb-Nnumekan 13C

Ust-llimskaya HPP
HPP were recommenced in cooperation with OAO Rusal and OAO RusHydro. 2005 rog. C 2006 rofa BHOBb pa3BepHyTbl paboTbl Mo gocTpolike boryyaHckoii IC ( g

Putting Boguchanskaya HPP into operation is of immense importance to Nizhnee coBmecTHO ¢ OAO «Pycan» n OAO «Pyclnpapo». Beog B akcnayatauumio boryyaHckomn
Priangarie area and Siberian region on the whole. I3C mmeeT orpomHoe 3HaueHmne ansa HuxkHero MpraHrapbsa u CM6UPCKOro permoHa

B LIEJIOM.
14 m WNPKYTCKOE OTKPbITOE AKLLUOHEPHOE OBl

boryyaHckasa 2C
Boguchanskaya HPP

300 T
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OVERVIEW OF UST-ILIMSKAYA HPP PROJECT

Today, Ust-llimskaya HPP comprises unique facilities. Its construction was based on
the vast experience in building powerful HPPs of Siberia.

Due to the natural conditions, the front line of the hydropower unit is curved. To
reduce the amount of work, the left-bank part of the earth dam follows the shore
contour, which determined its shape. Then it is continued as straight concrete
river-run and earth right-shore dams.

A massive gravity dam standing on solid basalt basis crosses the river and spreads
its wings to the banks. To the left, it stands on the basalt dome of Cape Tolsty Mys,
which joins the 1710-metre long left-bank earth dam. Ust-Ilimskaya HPP’s energy
parameters are comparable with those of such major HPPs as Bratskaya and
Krasnoyarskaya, in some indicators exceeding them.

(2D

MPKYTCKOE OTKPbITOE AKLINOHEPHOE OB

OCOBEHHOCTU NMPOEKTA YCTb-UWIMMCKOW '3C

Yerb-Minumckas IC cerogHa — 3TO KOMMNEKC YHUKaNbHbIX COOpYxeHuii. [pu ee

CTPOUTENbCTBE UCMOJIb30BaH 60raThiii OMbIT FIMAPOCTPOEHUA MoLHbIX [C Cubnpu.

Wcxoas U3 NprpoAHbIX YCIOBWIA GPOHT MMAPOY3/a UMEET KPUBOSIMHEIHYIO hopmy.
B uensx cokpalleHns o6bema paboT neBobepekHas YacTb 3eMJIAHOI NIOTUHbI
nposoxeHa no penbedy bepera, UTo 1 ONPeENUIo ee KPUBOINHENHOE OUYepTa-
HUe. 3aTeM OHa NEePEeXoAUT B NPAMONHEHYI0 GETOHHYIO PYC/OBYIO 1 NpaBoGe-
PEXKHYI0 3EMJISIHYIO MIOTUHbI.

MaccuBHas rpaBWTaLUMOHHas MOTMHA, OMMPAAcb Ha MoOLUHOoe 6a3anbToBoe
OCHOBaHUe, NepeKpbiia pPeky 1 CBOUMU KpbinbaAMM 3awia Ha 6epera. C neBoid
CTOPOHbI OHa onupaeTca na 6a3anbToBbli Kynon ToncToro Mbica, K KOTOpOMy C
Jpyroi CTOPOHbI MPUMbIKAET leBobepexkHas 3eMsIsiHas MIOTHA ANMHON 1710 M.
Mo 3HepreTuyeckum napametpam Yctb-Unumckas MC comsmeprma C TakuMu
KPYMHEMWMMU TMAPO3NeKTPOCTaHUUAMY, Kak Bbpatckas u KpacHospckas, a no
OTZENbHbIM NMOKa3aTesM NPeBOCXOAUT MX.

Construction of the concrete gravity dam refused from extended monolith joints,
which required considerable increase in labour. Scientific research of Ust-llimskaya
HPP’s concrete dam resulted in justification of feasibility of a massive construction
with extruded triangular profile.

Moreover, before the launch of the HPP, significant efforts were made to select and
design reliable and efficient equipment, taking into account the experience of
Volzhskaya, Bratskaya and Krasnoyarskaya HPPs. Ust-llimskaya HPP was supplied
with cutting-edge hydroturbines. Their runners are cast and welded, made of
stainless steel. For the first time, stamp-bent runner vanes were used, which
ensured high accuracy of the weighted average efficiency factor by over 1%.

NPKYTCKOE OTKPbITOE AKLIMOHEPHOE OB

B KOHCTPyKLMM 6ETOHHON rpaBUTALMOHHOI NAOTWHBI OTKa3anucb OT YCTPONCTBA
pacLUMpPeHHbIX MEXCEKLVMOHHbIX LWIBOB, KOTOpble TpeboBanu CyLieCTBEHHOro
yBenMyeHua 3aTpat Tpyfa. B pesynbrate HayuHbIX NOVNCKOB [/1A 6ETOHHO MNOTHHbI
Yetb-Unumckot TC ypanocb 060CHOBaTb BO3MOXHOCTb U SKOHOMUYECKYHO
Lienecoobpa3HOCTb MPUHATUA MaCCUBHOW KOHCTPYKLNKM 06>XKaToro TpeyroibHoro
npoduna.

K aTomy cnepyet fo6asutb, uto fo nycka NC npoBoamnach pabota no BbiGopy 1
NPOEeKTUPOBaHNIO HafexHoro 1 3¢pdekTMBHO pabdoTatoiero obopynosaHus. Mpu
3TOM YUmnTbIBANCA ONbIT paboTbl 060pyAOBaHMA Ha Bonkckoit, bpatckoii n KpacHo-
Apckon rmgpoctaHumax. Ha Ycrb-Unumckyto TC noctaBneHbl ruapoTypOuHb
HoBeliLLell KOHCTPYKUMK. Paboune Koneca ruapoTyp6uH CBapHO-NNTble, BbINOMHE-
Hbl 3 HepiKaBetoLyeii cTanu. BnepBble NpuMeHeHbl THyTble B LWTaMMe NonacTu
paboyero Koneca, 4to obecneynno BbICOKYK TOUHOCTb cpefHeB3BeLueHHoro K[
6onee yem Ha 1%.



CyxaHoB
[epmaH KoHCTaHTMHOBIMY

German Suhanov

CHIEF ENGINEER OF THE PROJECT

The technical design of the hydraulic unit was developed by a
team of the Moscow branch of Hydroenergoproject institute
headed by German Suhanov, who was called the soul of all
projects of the Angara-Enisey cascade — Irkutskaya, Bratskaya,
Ust-llimskaya, Boguchanskaya, Sredne-Eniseyskaya HPPs. His
projects show amazingly profound and elaborate technical

solutions, creative approach to challenges, objective decisions.

German Suhanov was respected not only for deep knowledge
and fruitful activity, but also for his outstanding moral
qualities. The last years of his life were devoted to active
research and development efforts at leading institutes and
Znanie (Knowledge) society, he shared his experience with
young hydraulic engineers, being an author of a textbook on
hydraulic structures. For the construction of IHPP, German
Suhanov was awarded the Order of Lenin and commemorated
on a memorial plate on the HPP building. For construction of
Bratskaya HPP, he was awarded hero of socialist labour, and for
Ust-llimskaya HPP — Lenin Award.

SITE MANAGER

Minister of Energy of the USSR, P. Neporozhny, who shared the
overall approach of Ivan Naimushin to construction of
Ust-llimskaya HPP and motorway from Bratsk to Ust-Ilimsk,

managed to convince chairman of the USSR Council of
Ministers A.Kosygin and to get his approval of the financing of
the first stage of Bratsk — Ust-llimsk motorway construction at
the expense of the funds saved during construction of
Bratskaya HPP. It was an essential governmental decision.

MPKYTCKOE OTKPbITOE AKLIVOHEPHOE

IMABHbIA UHXXEHEP MPOEKTA

TexHMYECKNA NPOEKT ruapoy3na bbin pa3paboTaH KONNeKTH-
BOM MocCKoBCKoro otgeneHusa Bcecol3HOro uHCTUTYTa
«[napo3HepronpoekT Nof pykoBoacTBom lepmaHa KoHcTak-
THoBMYa CyxaHOBa, KOTOPOrO Ha3blBaloT AYLIOW MPOEKTOB
Anrapo-EHuceiickoro Kackaga — Wpkytckon, bpatckon,
Yerb-Minumckoii, boryuanckon, CpegHe-EHnceiickon I3C. B ero
NpoeKTax NnopaxaloT rybrHa 1 TWATENbHOCTb TEXHUYECKNX
NpopaboToK, TBOPYECKMIA MOAX0A K pelaembiMm npobnemam,
00BEKTVBHOCTb MPY MPUHATAN PELIEHUIA.

K. CyxaHoBa yBakanu He TONbKO 3a ryboKMe 3HaHMA U
NA0JOTBOPHYIO AEATENbHOCTb, HO 1 33 BbICOK/E AYLIEeBHble
KauecTBa. lMocnegHve rofbl XM3HW OH MOCBATUN AKTMBHOM
HayuYHO-TEXHNYECKON AeATENbHOCTY B BeAYLLMX UHCTUTYTaX U1
obuiecTse «3HaHKe», nepeaasan CBOM OMNbIT MONOAbIM rMAPO-
TEXHUKaM, ABNIAACH OJHUM U3 aBTOPOB yuyebHuKa «[apoTex-
HUuecKmne coopyxeHua». 3a ctpontenbctso UMC K. CyxaHos
HarpaxpgeH opaeHoM JleHrHa 1 3aHeceH Ha MeMOpUanbHYH
[OCKy Ha 3gaHun 3C. 3a ctpoutenbcTBo bpatckon IC emy
npucsoeHo 3BaHue lepoa Counannctnyeckoro Tpyaa, a YcTb-
Wnumckon C — naypearta JleHWHCKO npemun.

HAYAJIbHUK CTPOUTEJIbCTBA

Munmnctp MunaHepro CCCP MN.C. HenopoxHuii, pa3genasLumi
NpUHUMNUanbHbIN noaxoa .M. HaimywmnHa K ctpoutenbcrsy
Yctb-Unumckon TIC n aBtopoporn bpatck — Yctb-Unumck,
cymen y6eautb npepcenatena Cosmmua CCCP A.H. KocbirnHa n
nosyuun cornacue Ha GrHaHCMpoBaHWe NepBoro 3tana pabot
No CTPOUTENbCTBY aBTOAOPOrM bpatck — YcTb-Unumck 3a cuet
CpencTB, COKOHOMIIEHHbIX Npu cTponTenbcTBe bpatckon MIC.
370 6bINO NPMHLMNKANBHOE U FOCY[APCTBEHHOE PeLleHue.

From September 1954 to 1973, Ilvan Naimushin was an
irreplaceable leader of many thousands of employees of
Bratskenergostroy administration. Being the head of a major
entity he showed high organizing capabilities and profound
creative approach to construction of Bratskaya HPP, Bratsk
Aluminum Plant, Bratsk wood and pulp facilities, Ust-llimskaya
HPP, Korshunovsky mining and processing plant, cities of
Bratsk, Zheleznogorsk-Ilimsky, Ust-llimsk.

Bratsk-Ust-llimsk system established by fifty thousand of
Bratskenergostroy employees became a significant outpost of
Siberian industry. Its creation, development and growth of the
numerous staff of Bratskenergostroy are considerable bench-
marks in the development of Eastern Siberia production, and
they are all immediately related to labour, experience and
indomitable energy of Ivan Naimushin. It was here that his
talent of a national-scale manager fully showed itself. He is
known and respected everywhere as an honest and under-
standing friend and leader. The regional production system

started growing rapidly in the 1960s under his leadership. It
was the time to install Ust-llimskaya HPP hydraulic units and to
begin building a new large wood and pulp system under the
Comecon construction.

Ivan Naimushin’s contribution to the establishment of the
regional production system was highly appreciated by the
government. He was awarded three Orders of Lenin, Order of
the October Revolution, the Red Star, and many medals. Ivan
Naimushin died tragically in 1973 in a flight accident. A street
in Ust-llimsk bears his name.

MPKYTCKOE OTKPbITOE AKLIMVOHEPHOE OBLLIEQ

ViBaH MBaHOBMY HaiimyLumH ¢ ceHTAbpAa 1954 roga no 1973 rog
6eccMeHHO BO3rNaBNAN MHOTOTbICAYHbIN KOMEKTUB Cneuu-
anbHoro ynpaeneHusa "bpatckracctpoir”. PaboTaa HayanbHu-
KOM KpynHeliLuero ynpasneHus, NpoAsua 6onblune opraHusa-
TOPCKME CNOCOBHOCTU U rNyOOKMIA TBOPUECKWIA NOAXOA Npu
cTpouTenbcTBe bpatckon [3C, bpartckoro aniomuHneBoro
3aBopa, bpatckoro neconpombllineHHOro Kommnekca, YcTb-
Wnumckon IC, KopuwyHosckoro OKa, ropopoB bpatcka,

*KenesHoropcka-Vinumckoro, Yctb-Unumcka.

BbpaTtcko-YcTb-VinuMcKkunin Komnnekc, BO3BOAUMBIN NATUAECA-
TUTBICAYHBIM KONNIEKTUBOM «BpaTcKraccTpos», CTan BHyLWW-
TenbHbIM GOPNOCTOM CMOMPCKOW MHAYCTpUU. Ero co3paHue,
CTaHOB/IEHNE W BO3MY’)KaHWE MHOFOTHICAYHOrO KOMNEKT/Ba
«BpaTCKraccTpoA» — 3HaUNTENbHbIE BEXU B Pa3BUTUN NPOU3-
BOAWTENbHBIX v BocTouHoi Cnbupn 1 Bce OHM Hemocpea-
CTBEHHO CBA3aHbl C TPYAOM 1 OMbITOM, HEYKPOTMOI SHEPTU-
el MeaHa MBaHoBnuya HailmywmHa. 3gecb ¢ ocoboi cunoit
NPOABUACA €50 TaNnaHT OpraHMW3aTopa, CNOoCcOOHOro pelatb
3ajjaun rocygapcTBeHHOro Macwtaba. Ero 3HaloT 1 yBaxatot

BClOAY KaK YeCTHOro 1 OT3bIBYMBOIo TOBapuLLia 1 PyKOBOAUTENA.

TeppuTtOopranbHO-NPOU3BOACTBEHHBI KOMMIEKC Nof PYyKo-
BoacTBoM V.M. HaiimywimHa B 60-x rogax Hauan 6ypHo pactu n
pa3BuBaTbcA. HacTynuna nopa MOHTaKa ruapoarperaTos
Yctb-Unumckon IIC 1 Hauano coopyeHna HOBOrO KPYMHOro
NeconpoMblLLIeHHOro Kommnekca ctpoiku C3B.

Bknapg ViBaHa /iBaHoBMYa HaimyLimHa B co3aaHune Tepputopu-
anbHO-NPOMBILLIIEHHOTO KOMMIeKCa BbICOKO OLleHeH npaBu-
TenbctBOM. OH  HarpaxpgeH Tpema opaeHamu JleHuHa,
opaeHom OKTAbpbcKoi Pesontounm, KpacHoii 38e34bl, MHOMM-
My meganamu. U.M.HaimywnH Tparudeckn norn6 8 1973 rogy
B aBMALMOHHON KaTacTpode. Ero nmeHem Ha3BaHa ofiHa 13
ynuy Ycrb-Unmumcka.

HanmywnH
MBaH BaHOBUY

Ivan Naimushin



Ul IPKYTCKSHEPIO

j ali ] J{‘:"‘iﬁh'tl'.r ;

R e

CONSTRUCTION PROCESS AND MAIN HISTORICAL DATES

In 1959, Moscow State Power Plant and Substation Design Institute set up Angara
comprehensive survey party in Nevon settlement to study the thermal regime of
Angara and the location of future transmission lines. In 1960, the Governmental
Commission decided to deem the most feasible place for Ust-llimsky hydraulic
system to be the site 20 km below the mouth of the llim, on the Angara, near the
rocky Tolsty Mys Cape. On 8 June 1962, Order 570 of the Central Committee of the
Communist Party of the Soviet Union and the USSR Council of Ministers stipulated
the beginning of preparations to build Ust-llimskaya HPP. The first supplies and
construction machinery were sent by a winter road made from Bratsk in 1962.

In March 1966, works began at key buildings as well as filling the balks for the
hydraulic system cutoff trench. This month is considered the beginning of
Ust-llimskaya HPP construction.

February 1967 witnessed the first shutoff of the Angara. The left-bank trench for
construction of the concrete dam was fenced off with earth dams. Concrete was
first put in the dam body in April 1968. The second shutoff of the river took place in
August 1969. As a result, the right-bank trench was made for construction of the

(2D)
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CTPOUTEJIbCTBO N OCHOBHbIE UCTOPUYECKUE AATbI

B 1959 MocKoBCKuii rocyfapCTBEHHbIN UHCTUTYT NPOEKTUPOBAHMNA 3N1eKTPOCTaH-
LM 1 NOACTAHLMIN OCHOBaN B cene HeBOH AHrapCKyt KOMMIEKCHO-U3blCKaTesb-
CKYI0 NapTu ANA K3yYyeHWA TepMUYecKoro pexuma AHrapbl, HanpaBneHus
6yayLLuyX NMMHUIA BbICOKOBOMNBTHBIX Nepeaay. B 1960 rogy locynapcTBeHHas Kommc-
CVA NPUHANA peLLeHVe: Npr3HaTb Harbonee LenecoobpasHbiM MeCTOM 11l BO3Be-
feHna YcTb-Unumcekoro ruapoysna ctop B 20 KM Huxe ycTba p. Minum, Ha AHrape,
y ckanuctoro Tonctoro Mbica. 8 noHA 1962 r. — npuHATo noctaHoBnexue LK KNCC
n Coeta Munuctpos CCCP N2 570 o Hayane NoAroToBUTENbHbBIX PaboT Mo CTpou-
TenbcTBy YcTb-Unumckon IC. MNepBble rpy3bl 1 CTPOUTENbHAA TEXHMKA NOLWAW NO
3MHVKY, pobuToMy 13 ropoga bpatck B 1962r.

B mapte 1966 roga Hayanucb paboTbl Ha OCHOBHBIX COOPYXXEHUSX, OTCbIMKa
nepemblyeK Ans KOTI0BaHa MMapoy3na. ITOT MecAL, 1 CYUTAETCA HAYasIoM CTPOU-
TenbcTBa Yctb-Mnumckon M3C.

B deBpane 1967 roga nponsseneHo nepBoe nepekpbiTie AHrapbl. bbin oTropoxeH
3eMJISIHBIMY MepeMblUKamMu N1eBOOGEPEXHDI KOTIIOBAH MOA CTPOUTENbCTBO HETOH-
HOW NNOTUHbI. MepBblii GETOH ObiNl YNOXEH B TeNo MAOTUHbI B anpene 1968 T.
BTopoe nepekpbiTie pekn npousBeneHo B aBrycte 1969 r. B pesynbrate 6bin
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plant dam and the plant itself. This ensured a wide area for concrete works at the
plant and the dam. For the first time in the country, the Angara was shut off under
the end-dumping method, i.e. by permanent dumping of stone and concrete
blocks from two banks of the river, not from bridges, as on the Volga and Bratskaya
HPPs. The builders took good advantage of the natural environment: the granite
island of Losenok located in the river stream, in the site with a direct-axis dam,
diabasic bottom of the Angara.

o6pa3oBaH NpaBobepeXHbIil KOTNIOBaH MOA CTPOUTENbCTBO CTAHLIMOHHON YacTy
naotvHbl 1 NIC. 3To0  0becneunno WMPOKNA GPOHT GETOHUPOBAHNA COOPYKEHNI
'3C 1 NnoTuHbI. 3aech, BrepBeble B CTpaHe, AHrapa 6biia nepekpbiTa MMOHEPHbIM
cnocobom, T.e. HeMpepbIBHO OTCHINKON KaMHA, 6eTOHHbIX 610KOB ¢ BYX 6eperos
pekn, a He C MOCTOB, Kak Ha BOMXKCKMX u bpatckon AC. Ctpontenn pasymHo
1CNONb30BaNM NPUPOLHBIE YCNOBUA: FPAHNUTHbIA OCTPOB JIOCEHOK, PacnonoXeH-
Hblii B pycne peku, B CTBOpe C MpPOLONbHOW MepemblyKkoli, Arabasosoe [HO
AHrapbil.

The right-bank shutoff was made at the discharge of water of 3,000 cub m per
second and the drop of over 3 m. The flow velocity was 6 m/sec. The shutoff took 44
hours, which is three times as fast as designed. Previously, the end-dumping
method had been used in the USSR to shut off rivers with the discharge of up to 540
metres per second. The Angara shutoff showed that with modern highly productive
machinery (excavators, powerful dumpers, cranes), as well as increased skill of
builders the end-dumping method can be used at other affluent rivers too.

MpaBo6epexHoe nepeKkpbiTMe OCyLIeCTBAEHO Npu pacxofe Bodbl 3000 m*/cek u
nepenage cabille 3 M. CKOPOCTb TeueHUsA cocTaBniAna 6 m/cek. lMepekpbiTie npons-
BefleHo 3a 44 yaca — BTpoe ObicTpee, YeM Hameyanocb NpoekTom. [lo cx nop
nmoHepHbIM cnocobom B CCCP nepeKpbiBannch pekn ¢ pacxofom BoAbl 4o 540 m/cek.
lMepekpbiTrie AHrapbl MOKa3asno, YTo Npy HaMYUM COBPEMEHHOI BbICOKOMPOK3BO-
ANTENbHON TeXHMKM (3KCKaBaTopbl, MOLUHbIE CamMOCBanbl, KpaHbl), BO3pOCLIEM
MacTepCTBe FMAPOCTPOUTENEN MMOHEPHBIN CNOCOO MOXKHO NPVUMEHATL 1 Ha APYTX
The total length of the hydraulic system construction up to the commissioning of MONHOBOLHbIX PeKax.
the first three units in late 1974 comprised five years of preparatory (1963—1967)
and seven years of main (1968—1974) works. 0O6Lwan NpoAOMKUTENBHOCTD CTPOUTENBCTBA FMAPOY3Na O BBOAA MEPBbIX TPex
arperatoB B KoHUe 1974 r. cKnafplBanocb M3 MATW JIeT MOArOTOBUTENbHbIX

(1963—1967rT.) 1 cemu NET OCHOBHbIX (1968—1974rT.) paborT.

NPKYTCKOE OTKPbITOE AKLIVOHEPHOE OB
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MAIN HISTORICAL DATES

10 March 1966 — design specification approved for construction of Ust-llimskaya
HPP. Works began at key buildings as well as filling the balks for the hydraulic
system cutoff trench. This date is considered to be the beginning of Ust-llimskaya
HPP construction.

February 1967 — the first shutoff of the Angara was made, the left-bank trench for
construction of the concrete dam was fenced off with earth dams.
22 April 1968 — first concrete was put in the dam of the HPP.

10—13 August 1969 — the second shutoff of the river was made. As a result, the
right-bank trench was made for construction of the plant dam and the plant itself.

20 December 1974 — the first hydraulic unit was launched.

22 December 1974 — hydraulic unit 2 was launched.

24 December 1974 — hydraulic unit 3 was launched.

25 October 1977 — hydraulic unit 15 was launched.

November 1977 — all 15 units of the first phase were launched.

Q11979 — hydraulic unit 16 due was commissioned to the saving achieved in the
course of the construction.

December 1980 — governmental commission accepted Ust-llimskaya HPP for
industrial operation qualifying it as excellent.

20 May 1975 — the first billion kWh of power were generated.
24 October 1978 — 50 billion kWh of power were generated.

7 June 1981 — 100 billion kWh of power were generated.

17 August 1986 — 200 billion kWh of power were generated.
24 February 1991 — 300 billion kWh of power were generated.

(2D

OCHOBHbIE UICTOPUYECKUE OATbI s fy Yo ¢

10 mapta 1966 r. — YyTBepXAEHO MNPOEKTHOe 3afjaHne Ha CTPOUTEeNbCTBO
Yerb-Unumckoin TIC. Havanncb paboTbl HAa OCHOBHbBIX COOPYXEHUAX, OTCbIMKa
nepemblyeKk [nA CTPOWTENbCTBA KOTIOBaHa ruapoysna. JTa jata M cyuTaeTca
Havanom ctpoutenbctBa YcTb-Mnumckon 3C.

(MeBpanb 1967 r. — npousBefeHo nepBoe nepekpbiTne AHrapbl. bbin oTropoxeH
3eMJISIHBIMY MepPeMbIUKaMU NIeBOOEPEXHDI KOTNIOBAH MOA CTPOUTENbCTBO HETOH-
HOW NJIOTUHDI.

22 anpena 1968 r. — B nnoTuHy IC ynoxeH nepsblil 6ETOH.

10 — 13 aBrycTa 1969 r. — npon3BefeHo BTOPOe nepeKkpbiTne peku. B pesynbrate
06pa3oBaH NpaBobepeXHblii KOTNIOBAH MOA CTPOUTENbCTBO CTAHLIMOHHOW YacTh
nnotuHbl 1 MC

20 pekabpsa 1974 r. — 3anyLleH NepBebIv rMapoarperar.
22 pekabps 1974 r. — 3anyLeH rugpoarperar cT. N 2.

24 pekabpsa 1974 r. — 3anyLeH rugpoarperar cT. N 3.

13 November 1995 — 400 billion kWh of power were generated. 24 deBpana 1991 r. — BblpaboTtaHo 300 mnpg KBT/u.

25 okTAbpA 1977 r. — 3anywweH arperart cT. N 15.

24 October 2000 — 500 billion kWh of power were generated. 13 HOAGPA 1995 r. — BbipaboTtaHo 400 mnpg KBT/u.

Hoabpb 1977 r. — BBOA BCEX 15-TI arperaToB NepBoOW ouepesn.

1 October 2005 — 600 billion kWh of power were generated. 24 okTA6pA 2000 r. — BblpaboTaHo 500 mnpg KBT/4 3neKTpoaHepruu.

1 kBaptan 1979 r. — BBof rugpoarperarta cT. N2 16 3a cyeT JOCTUTHYTOW B Xofe
CTPOUTENbCTBA SKOHOMUN.

6 July 2010 — 700 billion kWh of power were generated. 1 okTA6PA 2005 r. — BbIpaboTaHo 600 Mnpp KBT/4 anekTposHepruu.

6 miona 2010 . — BblpaboTaHo 700 Mnpg KBT/4 aneKTposHepruu.
[Jekabpb 1980 r. — locypapcTBeHHasA KOMUCCUA MPUHANA B MPOMbILLIEHHYIO P P kBI/ P P

skcnnyataumio Yctb-Unumckyto IC ¢ oueHKol "oTanyHo".

20 mas 1975 r. — BblpaboTaH NepBbli MUNNMAPA KATOBATT-YaCoB 3M1EKTPOIHEPTUN.

IMpwn coopy>keHnn rnapoysna CTPONTENAMY BbINOSHEH OFPOMHbI 06beM pa3HOoo-
6pazHbix paboT. YnoxeHo 6eToHa 1 xene3o6eToHa — 3800 TbiC. M®, CMOHTMPOBAHO
118,36 TbIC. TOHH METa/NIOKOHCTPYKLMIA 1 060PYA0BaHNA, CKaNbHbIX 1 3€MIAHBIX
paboT — 14498 Thic. M’.

A wide range and scope of works were performed in construction of the hydraulic
system. 3,800 thousand sq m of concrete and ferroconcrete was put, 118.36
thousand tonnes of metalwork and equipment were installed, 14,498 thousand cub
m was the volume of rock and earth processing.

24 okTA6pAa 1978 r. — BbIpaboTaHbl 50 MApA KBT/Y anekTposHepruu.

7 vioHa 1981 r. — BbipaboTaHo 100 mpg KBT/u.

17 aBrycta 1986 r. — BbipaboTtaHo 200 mnpg KBT/u.

MPKYTCKOE OTKPbITOE AKLINOHEPHOE OB NPKYTCKOE OTKPbITOE AKLIMOHEPHOE OB
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LAUNCH OF OPERATIONS OPTAHU3ALNA SKCITYATALUA

The launch of the HPP attracted experts from all over the Ha nyck rugpoctaHumm cbes3xanucb Cneumanuctbl Co BCex
country: both the old guard that went through construction KOHLIOB CTpaHbl: U «CTapasa rBapAusa», Npollefwas Koy
and operation of Irkutskaya, Bratskaya and other HPPs and the CTpOWTENbCTBA 1 SKCNNyaTaumm MpkyTckon, Bpatckon, opyrux
talented youth. ['9C, 1 TanaHTNMBas MOJOAEXb.

In the period when the HPP began and continued to be built, MepBbIM ApekTOpoM B Nepurog, koraa 'C Havana u npogon-
when the first hydraulic units started working, its first director )Kana CTpouTbCs, Korga 3apaboTanu nepsble rmgpoarperatbl,
was Petr Yusim (from 22.07.1969 to 01.12.1981). 6bin Metp Mouceesny Kcum (arpektop ¢ 22.07.1969 r. no
01.12.1981r.).
Starting January 1970, preparations for the start-up of the HPP
were led by chief engineer Evgeny Gvozdev. A talented and C auBapa 1970 r. pykoBogun MOArOTOBKOW MNYCKOBOrO
experienced engineer, who had worked at Kuybyshevskaya, komrnnekca [3C rnaBHbIi WHXeHep EBreHuin VBaHoBuUY
Bratskaya and Krasnoyarskaya HPPs, Evgeny Gvozdev knew the [Bo3aeB. TanaHTMBbIN, OMbITHBIA MHXEHEP, UMEBLUNIA OMbIT
state of affairs at each construction plot perfectly. paboTbl Ha KyinbbiweBcKoii, bpatckoii n KpacHospckoi rugpo-
anekTpocTaHuuax, E.W. [Bo3geB oTnnyHO 3Han coctoAHme gen
Pert Yusim and Evgeny Gvozdev had a profound sense of Ha KaXK[JOM yuyacTKe CTPOMKN.
responsibility for their work, were demanding and respectful
10cum towards their employees. Hero of Socialist Labour Mikhail fOcum .M., Teosges EM. obnaganu rny6okum 4yBCTBOM
Metp Monceesuy Vasilyev remembers: “Two leaders, two qualified engineers, OTBETCTBEHHOCTA 3a MOpyuYeHHoe [eno, TpeboBaTenbHO W
they wer similar to each other in their attitude towards the YBaXWTENIbHO OTHOCUAWCH K MOAUYMHEHHBIM NoaAM. BoT Kak
business that they could do well. | have always treated these oT3blBaeTcA 0 Hux lepon Couymanmctnyeckoro Tpyaa Muxamn
modest and honest people with great respect”. Muxaiinosuy Bacunbes: «[lBa pykoBoauTens, ABa rpaMoTHbIX
WHXEHEPa, OHY Gbink NOXOXH ApYT Ha Aipyra CBOMM OTHOLLIe- E.Gvozdev (1981—1986), E.B.TBo3s1eB (1981 — 1986 IT.),
HUeM K i€y, KOTOPOE OHY1 XOPOLLO ymen Aenarb. Al Bceraa ¢ L.Alexeev (1986—2000), J.J1. Anekcees (1986 — 2000 rr.),
rﬂy6OKl/|M yBaXeHnem OTHOCUNICA K 3TUM CKPOMHbIM U S.Usov (2000—2006), C.B. YcoB (2000 — 2006 rT.),
NopAAOYHBIM JIOAAM>. A.Votenev (from 2006) A.A. BoteHes (c 2006 1.)

[BO3xEeB
EBreHui iBaHoBUY

Peter Yusim Evgeny Gvozdev

In subsequent years directors of the plant were: B nocnepnytowve roapl CTaHUMeR pyKoOBOAWN:

MPKYTCKOE OTKPbITOE AKLIMNOHEPHOE NPKYTCKOE OTKPbI



UST-ILIMSKAYA HPP TODAY

MAIN CHARACTERISTICS OF FACILITIES
AND EQUIPMENT

Key facilities of the hydraulic system include: the concrete dam shutting the
stream of the river and adjacent parts of its flood plain, left-bank stone and earth
dam, right-bank earth dam, plant building with administrative and production
unit and transformer and oil room, open distribution units for 220 and 500 kW.

Plant building with the length of 440 m is located at the right bank immediately
behind the plant section of the dam. It includes 16 hydraulic units with radial-axial
turbines and umbrella generators (with some space for two more generators).

Water is carried to turbines through metal pipes 7.8 m in diameter, which have at
their entrance trash racks and repair gates.

Installed capacity 3840 MW
Average annual energy production 21.7 bln kWh
Maximum thrust 89.7m
Expected thrust 85.5m
Number of turbines 16

Number of water outlets 11

Total throughput of the building's turbines 13840 m*/s

and water outlets

Average annual use of the installed capacity 5050 hours

(2D

YCTb-UWINMCKAA '3C CErogHA

OCHOBHbIE XAPAKTEPUCTUKU COOPYKEHUI
N ObOPYAOBAHUA

B cocTaB 0CHOBHbIX COOPYEHUI TMAPOY3/1a BXOAAT: 6eTOHHAA NNOTUHA, NepeKpbl-
BaloLLaA pycno peku W npuneraiolme K HeMy yyacTKu noiimbl, neBobepexxHan
KaMeHHO-3eM/AHaA MIoTUHA, NpaBobepeXxHan 3eMnAHan NAoTKHa, 3gaHne MC ¢
AAMUHUCTPATUBHO-NPON3BOLCTBEHHBIM KOPMYCOM U KOPMycoM TpaHchopmaTop-
HO-MAC/IAHOTO X03ANCTBA, OTKPbITblE pacnpeaenuTeNibHble YCTPOCTBA Ha HanpA-
XeHune 220 1 500 KB.

3paHue MNC gnuHoit 440 M pacronoXeHo Yy NpaBoro bepera HEMOCPEACTBEHHO 3a
CTaHUMOHHOM YacTbio MNIOTMHbI. B Hem yctaHoBneHo 16 ruppoarperatoB C
paananbHo-oceBbIMM  TypbMHAMU M reHepaTopaMy  30HTUYHOrO  TuMa
(NpepycmMoTpeHOo MecTo elle ANA ABYX reHepaTopoB).

Boga K Typ6rHam nogBOANTCA MO METAINYECKM BOAOBOAAM ANAMETPOM M0 7,8 M,
VIMEIOLMM B CBOEI BXOJHOM YaCTV COPO3aAEPKMNBAIOLLME PELLETKN N aBapUINHO-
PEMOHTHbIE 3aTBOPbI.

YcTaHOBMIEHHAA MOLLHOCTb 3840 MBT
CpepHerofioBas BbipaboTKa 3n1eKTposHeprum 21,7 mnpg kBt/u
MakcnmanbHbIn Hanop 89,7 m
PacueTtHbin Hanop 855m
Konuyectso TypbuH 16

Konnuectso Bogoc6pocos 1

CymmapHasa nponyckHaa cnocobHOCTb TypOUH 13840 M*/c
1 BOf0COPOCOB 3AaHNA

CpepHerofoBoe 1CMnob30BaHMe YyCTaHOBEHHON MOLLHOCTY 5050 yacoB

ONONOMIONONONONONONO
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beToHHas nnoTuHa
Concrete dam

3naHue C
Plant building

BopocnuBHble cekuum
Rollways

Pa3penbHbIN nupc
Separating pier

MocT HuKHero 6beda
Lower reach bridge

Ko3nosoi kpaH
Gantry crane

lMnowaaka aBToTpaHCPOpMaTOpOB
1 peakTopoB
Site of autotransformers and reactors

ToncTbii MbIC
Tolsty Mys

I'IpaBo6epe>KHaﬂ HaMbIBHaA NMIOTNUHa
Right-bank hydraulic fill dam

JleBobepexHas KaMeHHO-3eMNSIHAA
NAOTUHa
Left-bank stone and earth dam

OPY 220 kB
Open distribution unit for 220 kW

OPY 500 kB i i
Open distribution unit for 500 kW F"""*,_amﬂ EIR

o
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TYPBUHA

Tun PO-100/810-BM-550
MouiHocTb, MBT 245

YacToTa BpalleHus, 06/M1H 125

Pacxon Bofibl Yepes Typ6uHy, M*/c 315

3aBOp,-VI3FOTOBI/ITeJ'Ib

JleHHrpaacknin meTannyeckunii 3aBog

TURBINE

Type RO-100/810-VM-550
Capacity, MW 245

Rotation frequency, rotations/min 125

Water throughput, m*/sec 315

Producing plant

Leningrad metal plant

(2D

Cxema 3NeKTPNYEeCKNX COeAMHEeHWii BbIMOIHEHA YKPYNHEeHHbIMU 6nokamu no 2
rmgpoarperara B kaxzgom. [1py 3Tom reHepatopbl arperato NeN2 1—4 coefinHeHbI
¢ TpaHchopmaTopamm MoLLHOCTbIO Mo 630 MBA Ha HanpsxeHue 15,75/242 kB, a
reHepatopbl arperatoB N2Ne 5—16 ¢ TpaHcdopmaTopamm MOLHOCTbIO No 630 MBA
Ha HanpsxeHune 15,75/525 KB.

Bbijaua MOLYHOCTM OT rnaBHbIX MOBbILIAKOLWMX TPAHCGOPMATOPOB Ha OTKpPbITble
pacnpefenuTenbHble YCTPONCTBA OCYLLECTBAAETCA MAC/IOHAMNOMHEHHbIMY Kabenb-
HbIMU IMHUAMY BbICOKOTO jaBneHuna HanpsxeHnem 500 n 220 kB.

OT1 OPY HanpskeHnem 220 KB oTxogAT cemb BO3ayLWHbIX nuHKIA, oT OPY 500 kB aBe.
Casb OPY 220 u 500 KB ocywectBnserca ABymA rpynnamm ogHOdasHbiX
aBTOTPaHCHOPMATOPOB MOLLHOCTbIO Mo 3x167 MBA.

[InA MOHTaXa 1 peMOHTa 060pya0BaHUA B MalLMHHOM 3aje yCTaHOBMNEHb! [1Ba
FTEHEPATOP MABHDBIE TPAHCOOPMATOPDI MOCTOBbIX KpaHa rpy30nogbeMHOCTbio N0 350/80/10 T. MoHTaXHas nnollaKa
LJIMHON 44 M NpuMbIKaeT K 3aaHuio MC co cTOpoHbl NpaBoro 6epera. 3a MOHTaX-

Tun BI'C 1190/215-48X/14 Tun TL-630000/220 TLI-630000/500 HOW NOLIAZKOI pacnonaraeTca afMUHUCTPATVBHO-NPON3BOACTBEHHBIN KOPNYC,
K KOTOPOMY NPUMbIKAEeT 3aHune TpaHCGOpPMaTOPHOI MacTepPCKOIA.

MouiHocTb, MBT 240 KonunuectBo 2 6

HanpskeHne, kB 15,75 HanpsxeHue, KB 15,75/242 15,75/525 Connection layout is represented by structural blocks, 2 hydraulic units in each.
Generators of units 1—4 are connected with transformers of 630 MVA for 15.75/242 kW,
and those of units 5—16 are connected with transformers of 630 MVA for
3aBof-M3roToBUTENb «YpananekTpoTsixmalLy r. CBepanosck (/a NeNe 1-10); VzrotoButenb 3anopoXckui TpaHCGOPMaTOPHbIN 3aBOf 15.75/525 kW.

«nektpocuna um. C. M. Knuposa» r. JleHnHrpag (r/a NeNe 11-16)

Bo36yxaeHue TupmuctopHoe, He3aBMCMMoe MouiHocTtb, MBA 630 630

Capacity from the main step-up transformers is transferred to the open distribution

GENERATOR MAIN TRANSFORMERS units via high-pressure oil-filled cables with the voltage of 500 and 220 kW.

Type VGS 1190/215-48HL4 Type TC-630000/220 TC-630000/500 Open distribution unit with the voltage of 220 kW is connected to seven aerial lines,
open distribution unit of 500 kW — to two. The connection between open

Capacity, MW 240 Number 2 6 distribution units of 220 and 500 kW is ensured by two blocks of single-phase
Voltage, kV 15.75 Voltage, kV 15.75/242 15.75/525 autotransformers with the capacity of 3x167 MVA.

Excitation Thyristor, independent Capacity, MVA 630 630 For equipment installation and repairs the turbine island features two overhear
Producing plant Uralelekrtotyazhmash (Sverdlovsk — Ekaterinburg) Producing plant Zaporozhsky transformatorny zavod travelling cranes with the capacity of 350/80/10 tonnes. The 44-metre installation
S.Kirov Elektrosila (Leningrad - St.Petersburg) area borders on the plant building from the right-bank side. Behind it is the

administrative and production unit, adjacent to a transformer shop.

Y vecronepro
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CONCRETE GRAVITY DAM

Concrete gravity dam with the length of 1475 m and the maximum height of 105 m
consists of:

— plant dam (396 metres long) with water inlets and metal water pipes;

— spillway dike (242 metres long), which has 11 bays, each 15 m wide, shut by
segment gates;

— fixed dam (in the stream and banks) with the total length of 837 m.

The dam is divided into 22-metre sections by driven joints. It contains inspection
galleries to monitor crack formation and stress-strain state of the dam body,
filtering and drainage systems. The foundation of the dam includes a grout curtain
and drainage wells.

(2D

MPKYTCKOE OTKPbITOE AKLINWOHEPHOE OB

BETOHHAA rPABUTALLMOHHAA M1

BeToHHas rpaBUTaLMOHHAA NNOTYHA ANMHON 1475 M 1 Hanbosbluel BbicoToit 105 M
COCTOUT Un3:

— CTAHLUMOHHOIA NNOTUHBI (BNVHON 396 M) C BOAOMPUEMHUKAMM 11 METASINYECKN-
MW BOJIOBOJAMMU;

— BOJOC/IMBHON MAIOTUHBI (BIMHOM 242 M), umetoweln 11 NponeToB WWPUHOW NO
15 m, KOTOpble NepeKpbIBalOTCA CErMEHTHbIMI 3aTBOpamMu;

— INyxol NAOTUHbI (B pycne 1 Ha Beperax) obLueit AnnHoi 837 m.

MnotnHa pa3pesaHa AedpopMaLMOHHBIMU LWBaMIK Ha cekuum no 22 M. B nnotuHe
npeaycMoTpeHbl CMOTPOBbIe ranepeun Ana HabnaeHnA 3a TpelwHoobpa3oBaHnem
N HanpaKeHHO-AePpOPMIPOBAHHBIM COCTOAHUEM Tefla MAOTUHbI, punbTpaLumnen u
paboToi ipeHa)HOIN cMCTEMbI. B OCHOBaHWM NAOTUHbI BbIMOSHEHb! LIEMEHTaLMOH-
HaA 3aBeca W peHaKHble CKBaXKMHbI.

JIEBOBEPEXHAA MJIOTUHA

JleBobepexHaa KaMeHHO-3emnAHaA NAOTUHA AnuHon 1710 M 1 Hambonbluei
BbICOTON 28 M COCTOMT U3 HU30BOW YNOPHOW NPU3Mbl @ , OTCbINMAHHOM 13 FOPHON
Macchl, 1 BEpPXOBOrO KAMHa U3  CymecyaHo-lebeHncToro rpyHTa @
(NPOTMBOGUNBTPALIMOHHOTO YCTPOICTBa—3KpaHa), Mexay KOTOPbIMU YJOXeHbl
nepexoAHble CJIoN, COCTOALLME U3 MecKa, rpaBmsa 1 MeNIKOro KamHs @ B ocHoBa-
HUW NAOTUHBI BbINOJSIHEHA LieMeHTaLMOHHaA 3aBeca @

LEFT-BANK DAM

Left-bank stone and earth dam with the length of 1710 m and the maximum height
of 28 m consists of the rock-mass downstream toe (1) , and the upstream wedge of
sabulous and rubbly earth @ (geomembrane screen), between which are
transitional layers of sand, gravel and pebbles@ .The dam foundation has a grout

curtain(@) .

MPABOBEPEXHAA MNOTUHA

MpaBobepexHan NNoTUHA ANMHON 538 M 1 HanbonbLuel BbICOTON 47 M HaMbITa 13
MenKo3epHUCTOro neCKa@. YacTb HM30BOro KAWMHA Haj APEeHaoM OTCbinaHa
Hacyxo @ . [ina otBofa NpoduNbTPOBaBLUECA BOAbI Yepe3 Teno MIOoTUHbI B
HWXKHWIA 6bed BHYTPY Hee yCTPOeH KOMMEKC ApeHaMHbIX yCTpoMCTB@.

RIGHT-BANK DAM

Right-bank dam with the length of 538 m and the maximum height of 47 m
consists of fine sand (1) . Part of the downstream toe above the drainage is
dry-dumped @ . It contains a number of drainage facilities to conduct filtered
water through the dam body to its lower reach @ .
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DAM AND HPP BUILDING

Cross section
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Ko3nogoii kKpaH
Gantry crane

A3paunoHHas Tpy6a
Aeration pipe

ABapUINHO-PEMOHTHBIV 3aTBOP
Repair gate

CopoyaepuBatoLias peweérka
Trash rack

[1a3 pemoOHTHOrO 3aTBOPA
Repair gate joint

lanepes AP3
Repair gate gallery

CmoTpoBas ranepes
Inspection gallery

[anepesa KNA
Control and measuring gallery

BepxoBas gpeHaXkHasA ranepes
Upper drainage gallery

Hu3oBas LAP€HaXHaA ranepeaq
Lower drainage gallery

Boposop
Penstock
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Step-up transformer

3naHue 2C
Plant building

MocToBoW KpaH
Overhead traveller crane

[enepatop
Generator

TypbuHa
Turbine

lanepesa TBC
Technical water supply gallery

[1a3 peMoOHTHOrO 3aTBOpA
Repair gate joint

OrtcacbiBatoLas Tpyba
Suction tube

[lpeHaxkHasA ranepes
Drainage gallery

BOROI’IpVIeMHaFl ranepes
Water intake gallery

lMoBblwwatoLwuii TpaHchopmaTop



Z8 NPKYTCKSHEPIoO

MODERNIZATION OF EQUIPMENT

Ust-llimskaya HPP is the youngest operating hydro power plant of the Angara
cascade. But life goes on.

Since the launch of the first hydraulic unit, Ust-llimskaya HPP has generated over
700 bln kWh of power, and engineering thought has advanced greatly since the age
when the plant was designed and built.

The equipment of the construction period has become obsolete and outdated in
decades of operation. It needs renovation, and the management is permanently
working on it.

According to the recent investment programmes aimed at the plant upgrade and
increase in equipment reliability, a vast scope of works have been performed. Stage
by stage renovation of the equipment started in 2005 under target programmes
will last up to 2014.

All 16 hydraulic units will be renovated in this time.
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MPKYTCKOE OTKPbITOE AKLINOHEPHOE OB

MOJEPHU3ALNA OBOPYAOBAHUA

Yerb-Minumcekaa NC — camaa monopas v3 LelCTBYOLWMX rMapocTaHumuin AHrap-
CKOro Kackagia. Ho u13Hb He CTOUT Ha mecTe.

C MomeHTa nycka nepBoro ruapoarperata Yctb-Unumckas [3C BbipaboTana yxe
6onee 700 mnpa KBT/U 3neKTpo3Heprum, Aa 1 HXeHepHas MbIC/b C 3MOXM MPOeK-
TUPOBAHMWA 1 CTPOUTENBbCTBA CTAHLMN LIATHY/A AaNeKo Brepes.

ObopynoBaHMe, COOTBETCTBOBABLUEE 3MOXe CTPOWTENbCTBA, 3a [LECATUNETUS
3KCMyaTaumm yctapeno MopanbHo 1 Gpusnyeckn. OHO HyXAAeTcs B PEKOHCTPYK-
Lmnu, 1 paboTbl B 3TOM HarnpaBieHU BeyTCA MOCTOAHHO.

Mo MHBECTULIMOHHbBIM NPOrpamMmmMam NOCNeAHUX NeT, HarnpaBeHHbIM Ha MOAEPHN-
3aUMio CTaHUMK, MOBbILIEHME HAZEXHOCTU paboTbl 060pyAOBaHNSA, BbINOHEH
OrpoMHbI 06EM paboT. Hauatasa B 2005 rofa nosTanHas pPeKOHCTPYKLMA obopy-
[OBaHWA No LeneBbiM Nporpammam npoanntca fo 2014 roga.

3a 70T neprioa 6yneT NpoBefieHa PEKOHCTPYKLMA BCeX 16 rmapoarperaTos.




By 2011, the following facilities have been renovated:
— Thyristor excitation systems of generators (10 hydraulic units);

— Hydroturbine velocity regulator, replaced by microprocessor one
(16 turbines);

— Relay protection of hydraulic units and blocks, replaced by microprocessor
ones (5 power generating units);

— Emergency automation node system;
— Automated unit control and alert system (5 power generating units).

— System of automatic direct current for the open distribution units with
installation of advanced accumulators;

— Overflow faces of the concrete dam discharge with installation of aeration
buckets (5, 6, 7);

— Aggregate own needs of 0.4 kW power generation unit 4.

New systems established:

— Local system of public notification in the area of possible flooding adjacent
to Ust-llimskaya HPP;

— Automated information and measurement system of power metering;
— System of metering water used by hydraulic units;

— Reach level measurement system;

— Video monitoring and automatic firefighting systems;

— Comprehensive system of premises security.

MPKYTCKOE OTKPbITOE AKLINOHEPHOE OB

K2011 r. peKOHCTPYMpPOBaHbI:
— Cuctema TrprcTOpHOTO BO36YKaeHUs reHepatopa (10 rugpoarperaTos);

— Perynatop ckopocTu r’mapoTypOuHbI C 3aMeHOI Ha MUKPOMPOLLECCOPHBIN
perynatop (16 ruapoTtyp6uH);

— PeneiHble 3aLWnTbl FTMAPOArperaToB 1 610KOB C 3aMeHOI Ha MUKpPOMpoLiec-
COpHbIe 3aWuThl (5 3HepProbIoKoB);

— Cucrtema Y3110BOro KomMniekca I'IpOTI/IBOE)BapI/II?IHOI;I aABTOMaTUKN;

— ABTOMaTM3VPOBaHHaA CMCTEMA YNpaBREHUA U CUrHanM3auuy 6ioka
(5 sHeprobnokos).

— Cuctema onepaTMBHOIO NOCTOAHHOTO ToKa OPY C yCTaHOBKOW COBPEMEHHbIX
aKKyMynaTOpHbIX 6aTapeit;

— BopocnuBHble rpaHu BOAOCIMBHOW CEKLN 6ETOHHON NAOTUHDI C YCTaHOB-
Kol TpamnnnHoB-aspaTopoB (N2 5, 6, 7);

— ArperaTHble cO6CcTBEHHbIe HyX[bl 0,4 KB aHeprobnoka No4.

Co3[aHbl HOBble CUCTEMDbI:

— JlokanbHasa cucTema onoBeLLeHrsA HaceneHnsa B 30He BO3MOXHOr0 3aTonne-
HVA npuneraioLen Tepputopumn Yctb-Unnmckon MG

— ABTOMaTK3MPOBaHHAA MHOPMaLIMOHHO-N3MepUTENIbHAA CUCTEMA
KOHTponA 1 yuéta anektpoaHeprun (AUMC KY3);

— Cuctema yyeTa pacxofa BoAbl Yepes rugpoarperatbl;
— Cuctema n3mepeHus ypoBHei 6bedos;
— Cuctembl BUAEOHabN0AEHNA 1 aBTOMATUYECKOTO NOXKaPOTYLIEHUS;

— KomnnekcHas cnctema 6e30nacHOCTM TeppuTopUn 06beKTa.




N IPKYTCKSHEPIO

Projects underway

— Upgrade of the automated system of metering equipment requests to
monitor the state of the plant's concrete dam constructions.

— Renovation of the system of automatic direct current to the plant building.

— Renovation of the plant-wide system of own needs and installation of
self-contained power supply sources.

— Renovation of the group regulator of active and reactive capacity.

— Replacement of porcelain insulators of high-pressure terminals with polymer
ones.

Modernisation, timely and high-quality repairs of main and auxiliary equipment
ensure its long life, efficiency and reliability.

Any hydro power plant is a unique facility, uninterrupted and reliable work of
which is vital for a large region.

In the conditions of Ust-llimsk — a region equal to the Far North, stability of the
HPP directly impacts the life of tens of thousands of people.

Our team is fully aware of that and does our best to ensure reliability and safety of
the plant's operations.
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MPKYTCKOE OTKPbITOE AKLINOHEPHOE OB

PeanmsyeMble NPOEeKTbI:

— MopepHu3auma aBTOMaTM3MPOBAHHOW CCTEMbI ONPOCa KOHTPObHO-NU3Me-
pyTenbHON anmnapaTtypbl 3a COCTOAHNEM MMAPOTEXHNYECKNX COOPYKEHNI
6eToHHoI nnoTuHbl Y-UIMC.

— PeKOHCTpYKLWMA cmcTemMbl OnepaTMBHOrO MOCTOAHHOIO ToKa 3aaHuaA C.

— PeKOHCTPYKLMA 06LLECTAHLMOHHON CUCTEMbI COBCTBEHHBIX HYX[, C
YCTaHOBKOW MCTOYHMKOB aBTOHOMHOTO 3/1EKTPOMUTAHMA.

— PeKOHCTpYKLWA rpynnoBoro perynatopa akTMBHOM 1 peakTUBHO MOLLHO-
ctn (TPAPM).

— 3ameHa GpapdopoBbIX N30NATOPOB KOHLEBbIX MY(T BbICOKOTO aBfieHNA Ha
NofMMepHbIe.

MopepHu3auus, cBoeBpeMeHHOe 1 KaueCTBEHHOe NPOBeAeHe PEMOHTOB
OCHOBHOTO 1 BCMIOMOTaTe/IbHOro 060pyaoBaHMsA 0becrneurBatoT ero JoaroBey-
HOCTb, 3PHEKTUBHOCTb U HAAEXKHOCTD.

Jlio6an rnapo3neKTpoCTaHLMA — 3TO YHUKaNbHbI 06beKT, 0T 6ecrnepeboiiHo 1
HaJEXXHOM PabOTbl KOTOPOTO 3aBUCHT KM3Hb OFPOMHOTO PErmoHa

. B ycnosuax Ycrb-Minumcka - pernona, npupasHeHHoro k KpaiHemy CeBepy, oT
Xu3HecnocobHocTy [IC B GyKBaNbHOM CMbIC/E 3aBUCHT >KM3Hb AeCATKOB ThiCAY
nogen.

Halu KonneKTMB 0CO3HAET 3TO B MOJIHON Mepe, 1 fieNaeT BCe OT HEro 3aBucsLee,
yTo6bI 0HECNEUNTL HAAEKHOCTD 11 6E30MACHOCTb PAbOTbI CTAHLWN.
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