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Anenp no csoedl Benuunie sasafeTca TpeTheii peoit B Espone (nocae
Boarn n dynas).

Ocnosnasn Mmacca ruapoanepropecypcos (o 90%) cocpenoroueHa na
wuxuem yvactke Jlwenpa — ot Kuema (tounee ot yctea p. Ilpunsvu).

Beneacrane peakoil HEPABHOMEPHOCTH CTOKA PEKH HCKIOUHTENbHO BaXKHOE
3Havenune npuobpetact coznanve nwa JIHenpe KpynuoiX BOAOXPAHHAMLL, CHOCOB-
HBIX 33aPEryaHpoBaTh CTOK.

HauBosece kpymuviv sisutcs sopoxpanusmme Kpemenuyrckoit TIC, crpou-
TeALCTBO KOTOPoil 6uino nauarto B 1954 r. Bonoxpanuaumme 6yner umers
Annny 185 KM, maowanb 3epkana 2250 km? M noaeanniii o6bem nopanka
9 mapa. m3. Takoil 00beM RO3BOAHT OCYBIECTBHTHL ToA0B0e (C MepexoaoM Ha
MHOTORETHEE) PETYJAHPOBAKHE CTOKA, GAArGAAPS KOTOPOMY yBeanuuTCa aHep-
rOOTaua BCEX HHKEPACNONOXEHNLIX IHAPOINEKTPOCTAHIMI KACKAAA, a TaKKe
yBeanuatcA cyaoxoaHble ray0Guubl wa JiHenpe or Kuesa no [lHenponerposcka.
Kpome roro, Bopoxpannaume Kpemenuyrckoit I'9C nact BO3aMOMHOCTL 0poO-
CHTL J0 3,5 MAH. ra 3aCyIlAMBLIX 3emelb.

CTBOp COOpPYMEHHA THAPOY3JNa MMeeT HPOTAXMEHHOCTL 12,6 xm.

OcHoBanHemM GETOHHLIX COOPYMEHHH CAYMAT TPAHATHL. 3eMisgHble NAOTHHB
pacnonoxeHpt Ha neckax.

Komnonoska coopyxenuit ruapoysna, naumkas ¢ nparoro OGepera, cie-
aywoulas: 3eMaAHas NAOTHHA, Wa03, 3naune [IC, BoaocauBHas U 3emJisHas
MAOTHHLL, 3emasiHble NAOTHHBI Asaunoi 10,72 km sanumaor 979% obuedi npo-
Ts#EHHOCTH HanopHoro dpouta (12,4 xM). [lo rpedHio nroTUHL nposeseuns
OHONYTHAA )Keje3Has JOPOra HOPMIALHOH KOJeH, a8TOAOPOFa M JHHUH 3JaeK-
Tponepenaun 330 k8. BepxoBhie OTKOCHI YKpCiieHbl 8 HHUXKHEH YaCTH 10 npo-
MEKYTOUHOH OepMbl Kamenhoi Hadpockod rtosamwuwow 0,5—07 m, Buime 6ep-
MLl OTKOC YKPENnJeH >ene3o0eTOHHLMM IauTami na ebenounom ¢uabtpe.

CynoxonHsiii W03 — OXHOKAMEPHBIA, ¢ PACAPEREAHTENLHON CHCTEMONH fiM-
TaHUA, C HANONHEHHEM M ONOPOMHEHHEM KaMepbl (10CHEATBOM BOJONPOBOA-
HBIX rajepeii, HAYHHAIOUIUXCA B sepxHeli ronobe. KoucTpyKTHBHOK 0cO6en-
HOCTBLIO 1UNI03A ABAAETCS OTKA3 oT GalleH ¢ pPacnoJioXXeHHeM MeXaHW3aMOoB
8 ronosax. [llepen ©BI030M RyTeM ycTpoiicTBa AaMObl BROAHOAOMA JJUHOM
2,5 kv ofpasyerca asannopr Aas orcros cyiaos. Hixunn ronosa wawaa cos-
MelIEHA C OChi0 CTBOPA AASt MPONYCKa KEJNE3HOLOPOKHOTO NYTH,

3a waw30M MAET HH30BOH TOAXOAHbIH KaHan ¢ GeToHHON npuYAnLHOM
CTeHKO#.

Mexcay mao3oM M 3nawnem FIC pacnonomena aenmdsHas BCTaBKa AJH-
HoM 360 m.

3nanue I'3C mpunsato 6Ge3 MAIUHHHOTO 3ana C YCTaHOBKOR reneparopos
oA CHelHaAbHBIMH KOAMAKAMH, BLINOAHAEMBIMK 3aBOAOM — MOCTABIIHKOM re-
iepaTopos. KoHcTpykuus rexeparopa JaeT BO3MOXHOCTH NPOH3IBOACTBA pPAAa
PEMOHTHLIX paGoT 6e3 cHATHA Koanakos. Jlas sToro npeaycMoTpesbl cpeAcTBa
TAaK HA3BIBAEMOR aMaJOH MeXaHM3aLUui», NPH NOMOLIH KOTOPOl MOTyT GbiTh
BBLHYTHI NOJIOCH! POTOpPA, CTepXKHH OOMOTKK CTaropa, BO3NYXOOXJAANHUTEAH
H CerMeHThl MAT. . .

MowuTaxcHag mnaowanxa nPHHATA 3aKPHTOH, HO ¢ pa3aGopHoll Kposaeit w
C HH3KHM pacnosoXeHnuem noaa. OcHoBHHM KpaHoM Ha 3aaHum I'AC saBaserca
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K03A0B0H KpPau TPy3onojbemHocTho 500 T, KoTopwi nomanan na MOHTKHYI0
AROIMANKY KpYniible nerani — porop rewepavopa, padouee Komeco TypOHHBI
# T. n. OTneanuble y3aul B NPCICAaX MONTAXKHON NAOHLAAKM nepementanueh
MOCTOBHM KPAHOM TPY3onofnem tocThio 305 1.
FuaposnekTpoctanums 0Gopysonana 12 10BOPOTHOAONACTHEMMN TYpGina-
MH ¢ amuamerpom paGosero xoneca 8,0 m. Fenepatoput — rpexdaswbe, nep-
THKAIbHBE nanpaxendem 13.8 KB C HONHLIM BO3JYMAeuHeMm.
Yeranopacnnan moutnoct, Kpemenuyrckoin '3C 625 Mart. e
Cpeancionosan swpaborka 3aekTPoINeprun coctasaner 1.3 MAPA. KBT - M. i
Baaroapa peryaupywomeny sansio  Kpesenuyrekoro BOAOXPAHHAHUIA HA
0.5 Mapi. wBT.4 yreanuurca pHpadoTK Ha mpxkeaokrmux 1'3C. fepenava "',
sreprun Kpemenwyrckoii FAC nponssonntcs na uanpaxcecuunx 154 w 330 ke R
Bonocaunrnan naoruna mmcer 10 npoacvos no 16 m, PACCUMTAHHBIX HA
iponyck pacxona 20350 md/cex.
Has ramenns nepinn MepesnBaIOCHCH CTPYR COOPYKEHB N0 (I5ORNBI T
KOAQCI, H MpOpesHoli nopor. . .
Orpor moxul, nponyckaemuii ucpea mopovausuyie naotuuy w 'AC, ocy- AN
WECTRASCTCA 4Epe3 OTBOURULNG KaHaJN, KOTOPHIL oraeascrcs JAaMGoii o1 ui-
308010 NOAX0NA K imil3y. Ha 3Toit npaBoGepexnoit namGe pPACHONOMEHB
MoAcTanung, macaoxozsiicrno I'3C u komnpeccopuas, .
B kouue 1959 r. nyuien B SKCNAYATSLIO Nepome TPH aiperatd npu He- ot

nonHOM Haitope, a B noabpc 1960 r. Kpemenuyrckan rUAPOIRCKTPOCTAULKSN
BCTYMUAA B CTPOH HA MNOJANYI0 MOULHOCTH. .

Apocnext  noaroronacn  uncrurvrom  «Iujipo-

MPOCKT» COBMCCTHO € OTLZCAOM BuicTR ook WP um-
cruryta «QpraueprocTpoiis.

t-04760. Honru, & new. 9V 1932 r, BectsiarHo. Tups 3 000, Jak. 2241,

' Tunorpadus [ocancpronsnara. Mockea. illmwoszosas naG., 10.
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The design flow values are as follows: design flow with frequency
of 0.19 is equal to 17,500 cu m per sec.; mean daily flow in
construction period equals 12,600 cu. m per sec.

The hydroproject is being constructed in severe climatic condi-
tions: average annual {emperature is equal to 2.6°C, minimum
—58°C, maximum +35°C; duration of winter season, with ave-
rage monthly temperature below—15° C, is 6.5 months. Large fra-
4il ice is formed in autumn before the freezing, and in spring, du-
ring floods there are ice jams resulting in rising of river wa-
ter up to 7 m.

The main water retaining structure is the concrete hollow gra-
vity dam, with crest length equal to 1,441 m and maximum con-
struction height of 125 m. On the bank sides head is created
by earth dams: left bank dam, 793 m lang, and right bank .
2,976 m long.

The dam of triangular section with vertical upstrecam face
and with downstream face slope of 1:08 is cut into blocks of
99 m wide each by hollow deformation joints. The lotal volume
of the required amount of cuncrete in comparison with coivmon
gravity dams is cut by 10%. The width of the hollow joi:i. in
the puwerhous:  spitlway and non-overflon sections of the dawm
is 7 m. The body of the dani is drained 1. vertical canals of o
diamter of 300 mm spaced every 9.75 m along the length of the-
dem al a distance of 7.5 m from the upstream face.

in the channel and left Lank concrete dam foundafion
row grout curtains are provided extending to a depttr of mani-
mum 79 m.

The fonviation Lehind the o ~iaed by oieats
of holes drilled from two draunage gallerics 16 4 depth ot 30 m.

The Bratsk hydroelectric station with its 4,500,000 kW capa-
city and an average -annual output of 22,600,000,000 kWh is
the largest power project on the Angara River and in the world.

“The Bratsk hydroelectric station is being constructed in the
Padun Gorge, with almost vertical banks rising some 75—80 m
above the water level. The total length of the water retaining
structures creating the reservoir, is equal to 5,140 m. The volume
of the reservoir totals 179,000,000,000 cu m, with useful capacity
of 50,000,000,000 cu m and drawdown of 10 m.

At the dam site the river bed has a width of about 900 m
“and both banks consist of ingeous rock—diabase with weathered
surface zones of a depth from 2 to 7 m. '

The Angara River has a uniform flow due to the regulating
influence of the immense natural lake Baikal located at the
source of the river. The inean annual runif is 92,000,000,000 cu m.

e - Ay i

wt agrtain - 7

- fne safetv factn, against <liding -t full -torage is equal to
v oatovingie b o frictio (g The -eaiv .oopression
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. Plan.
-, P—concrete dam in river channel; 2—bank earthfill; 3—powerhouse; 4—220 kV and 530 kV switchyard.

". . in diameter; spillway, 242 m l.orig, with 10 discharge openings,

closed by 18 X 6 m tainter gates; two non-overflow sections
adjoining the right and left bank earth dams and a non-over-
flow section between the powerhouse and spillway dam. with a
total length of 759 m. .

The maximum spillway discharge capacity at normal water
elevation is equal to 5,600 cu m per sec. and, at forced water

-elevation, to 7,100 cu m per sec. The total volume of concrete

in the dam located in the river bed is 3,990,000 cu m and in the’

bank dams 380,000 cu m.

The powerhouse is located in the river bed immediately at
the downstream face of the concrete dam, adjoining to the left
bank. The powerhouse consists of 20 unit blocks of a length of
22 m each and two mounting bay blocks, one on the bank and the
other in the channel. The switchgear premises as well as the ser-
vice water supply system and oil storage facilities are located
at the downstream side. At the upstream side in the space be-
tween the dam and the powerhouse are the 220 kV step-up
transformers for 14 units and 500 kV transformers for six units.
The main electrical connections for 14 units are of the block type
(generator three-phase transformer 220/15.75 kV), and for six
units—with enlarged double block (2 units switeh into a series
of single-phase transformers 500/15.75 kV). Connection to the

switchyards accomplished for a voltage of 220 kV by oil-filled
high-tension cables and for a voltage of 500 kV by air lines.

The powerplant has 20 units with Francis turbines of
230,000 kW capacity each, with design head H =100 m, operating

- at 125 rpm, with runner of 5.5 diameter; generator capacity,

power factor of 0.85, is equal to 225,000 kW. The switchyards for
220 and 500 kV are on the left bank.

The superstructure is made mainly of prefabricated rein-
forced concrete with walls assembled of three-layer panels. The
roofing is of prestressed reinforced concrete T-beams.

The remoleness of the construction site of the Bratsk project
from the industrial centres of the country, sparse scttled sur-
rounding areas and poor transport communication in the iuitial
period necessitated creating local building industry and extensive
construction of settlements and roads.

During the preparatory period of 2 years (1955—1957), the
following was accomplished: about 100 km of access roads were
constructed: 650 km transmission line was built from the Ir-
kutsk hydroelectric station to Bratsk, with substations; tocal
construction industry was set up including plants preparing
building materials, and repair and maintenance works; storage
facilities and specialized mountitig-construction hases were or-
ganized; thus a total of 2,650,000 cu m of construction interprises

3
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. Spillway section.
1 —deformation joint hollow;
2—1lnspection galleries; 3—
grouting galleries.
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were built; seltlements for the construction personne' with a to-
tal living spzce of 230,000 sq m and construction roads of a
total lengtit of 340 km swere also built.

The oo’ struc - 0 - o erected in two stages behind cof-
ferdani~. First ol il wus erccted the dam on the right hank,
including the spillway sections and a series of blocks of the
powerhouse- At this time, the diversion flow was passed through
the nartow left bank part of the river bed of a width of about
300 m.

The left bank section of the dam with the rest of the power-
house was erected in the second stage. The diversion flow
passed through ten temporary bottom openings left in the
spillway part of the dam-

The reservoir began to be filled early in September, 1961,
after the bottom openings had been closed The first two units
of 225,000 kW each were put into operation late in November,
1961, at 50 m intermediate head.

A construction steel trestle connecting both banks at a height
of over 90 m was erected parallel to the dam centre line, with
a total amount of steel of 27,000 tons, for placing concrete, mo-
unting and construction operations and to maintain continuous

5,4
x5 40

Intake dam.
F—hcllow of deformation joint: 2~inspection galleries; g~ o i, gelerles; 4-- panstock; 5 powerhouse.
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railroad traffic on Taishei- -Lena railroad v'-n filling the re
servoir. The lower floor of the tresile is « railroad and highwa
inidge. On the upper floor of the tresile are crane runwa - aod
railroad tracks with six 22-ton travelling hammerhea ! ¢ an

« placine + -« The concrete is aelivered to ™ cranes by
trucks in 6.4 cu m buckets placed on the truck platforms.

During the firct stage of concrete work, placing of the con-
crete mix was pertornied from a small constiuction trestle, 30 m
high and comprising 7,000 tons of structural steel, installed
between the. downstream face and the powerhouse. The concrele
was delivered by a 10-ton portal-hoom crane in 3 cu m huckets.
At the upstream the concrete mix was placed by 10-ton tower
cranes. At present the smaller trestle is used for the construction
of the powerhouse.

The concrete mix is prepared at two mixing plants: three-
section plant with four 2.5 cu m concrete mixers in each, with
375 cu m per hr or 135,000 cu m per month capacity; the second
cne-section plant with four 2,5 cu m concrete mixers and a
total capacity of 125 cu m per hr or 45,000 cu m per month.
The cement storage of 8 silos holds 16,000 tons of cement, 2,000
tons in each silo-

Concrete placing in the dam is in pillar-like blocks with ver-
tical construction joints spaced 13.8 m along the entire length;
the joints are grouted after the mass concrete cools off.

Impermeable and frost-resistant concreie, grade 200, is used
in the extetnal zones of the dam and grade 100 concrete for the
core.

The conciete mix is pluced in lifts each 3 m high, with 50-cm
layers, and compacted by pack vibrators with capacity up to 45
and 120 cu m per hr. The pack vibrators are controlled by 5-ton
mobile tower cranes, which are also used for installation of the
forms. Wooden cantilever forms, steel forms and concrete lining
blocks (weighing 5 and 7.5 tons) are used to form the lifts.

During the summer the maximum of 135,000 cu m per month
was placed with a height of about 63 m per month, and
86,000 cu 111 per month in the winter time.

Cooling of the concrete was of two-stage tubular system with
2.5-cm diameter tubes, The coolant at the Tirst stage is the river
water with « lemperature not higher than -1 15°C, at the second
stage- brine with a temperature of —5°C.

Dam under construction
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Unit 220,000 kW.

.Measuring instruments and meters are provided at ten spe-
cial sections of the dam for observation of displacements in the
dam body, temperature regime, deformations and stresses in the
concrete, stresses in of the foundation, and seepage.

The total volumes of all structures of the pruject are: exca-
vation of earth and rock—3,400,000 cu m; earth iill ard rock
fi11—9,600,000 cu m, concrete and reinforced concrete-—4,800,000
cu m.

e e g e e

The Bratsk hydroelect-ic station is designed mainly for power
and navigation. At the initial perivd of operation electric
power will be transmitted to the existing and ncwly built indu-
strial areas in Fastern Siberia; subsequently, after cstablishment
of the 500 kV transmission line, Bratsl: hydroelectric station
will be connected to the Siberian power system:
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