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Introduction

VThé Beskonak Hydroelectric Power Development Project was
fncorporated fn the long-rangé development plans of Turkey In 1975
as a part of the medfum-scale hydroelectric power developzeat
prograu, for coping with the increasing power demand of the
country. ‘This Project 5 located at the dowastrean stretch of the
Kﬁpkﬁcé} River ia the southern part ofATurgey, which Elous into the

- Hédttéffaneén Sea, and the tnstalled capacity 1s to be 200 MW,

: 'Thé_kﬁérﬁ¢éy River {s févéted with an abundant runoff

- thfoughout the yéar, but there is a hydrogeslogical problem

regardlng the Hatettightness of the resérvolr since the project
site is 1ocated in a ¢alcareous rock Zone, A;cordingly, the
Kopriicay River ‘has been undeveloped with regard €6 hydroeleétric

. power géhéraiion. Since 1965, DSI has been earnestly carrying eut

fnvestigation works on thé project site.

The fiéld'ihvéStlgétiéﬁ works and studies éxecuted in connec-—
tion with the Beskonak Project are shown bélow.

1965 = 1971 . Performance of investigation works consistiﬂg..
’ of boring, tést adits and preparation of
geological maps by DSI.

 @ct, 1981 | Preiiminary sufvey by spectalists dispatchéd
' by the Japanese Govérnzént.

Feb. 1982 First Field Sutvey by specialists dispatched
by the Japanese Government.

Jﬁh,:lQSi'— - Perforeanée of additional investigation works
' ' by DSL consisting of boring, water quality
tavestigations, dye tests and preparation of
topographical maps,



Oct. 1982 Second Field Survey by speclalists dispatched
by the Japanese Goverarment.

193_3 Preparation of Peasibiiity Siuﬂy.

Ceneral Peatures of the Beskonak Project

' (l) Location App:ox. 13 ke NE of Antalya ecity, on
the Ksprilcay River
(D) :Catchmént'Area_ o 1,980 k2
(3)  Annual Inflow - 2,635 x 10653

(&)_ Reservolr

Righ watér lével EL.155.0 m
Low vatér level | PL.134.5 o
Available drawdown 20.5 o
_GroSS'stoiagé capacity 507 x i06n3
Effective storage capacity 275 x 1053
Reservolr aréa _ 18.4 ka?

" £5) Power Ceneration.

angtalied capécity 200 M
_ Asnuéi energy production ‘659.9 Gvh
(6) Dam |
| *fyﬁe o .  96n¢féte éfchﬂgtaﬁity dan

~ Elevatfon of crest - | EL.160.0 m
Hetght of daa 165.0 a
Lengﬁh 6f’crest_' 160.9 &

: Volua_e. df doa ) ' 488,000 n3
Spilliaiiv Dam céater overflow type

with radfal gates

‘Capacity i &, 500 o 31cec

Gate Hidth x Height
12,0 m % 10.0 m @4
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(8)

9
(10)

(11)

12y

Mversion tundel

Power Intake
Type

Gate

Headrace Tunnel

Penstock

Power Station
Type
Secondary an

Type

BleVation.of crest
" Melght of dam
Length'bf crest
Volume of dam
Pover Genéfatfon Factlitles
idétailé& Cépécityr
a Tﬁtbine
Type |
Nusber'of unité

Rotéal'ééfectivé head

' Haxinuﬁrdiéchargér

Standard output

Capacity ¢ 1,250 w3/sec
Inner dfa. % Length
Noil 8m x% 385
Bo.2 8m x 416

Reinforced concréte structure

Width x Hefght

ROJ! 7.3 m % 9-03

¥.2 43 mx 5.0a
Innér dia. x_iéngth
o.l 7.3 m x 2#9.5 ™
RO&Z . 6.3 mXx 190l2 n
Inner dfa. x Length

lbcl 71;3ﬂ" QIOBK jS?-Sl!l
NOcz &|3 mn - 2-5 ©® X &DS-G "

Semi-underground type

Rockfill dam with fmpervious
Core '

EL.161.0 n

‘31,0 @

2370 =

160,600 n3

200 W

Vertical-shafe Francis

2

(nail), (Ro.7)
167 a3/sec 50 m3/see
158 41 M



Revolving speed
- Generator
. Type
Rumber of units

Output

Voiiage
Power factor
Prequency

Revolving epeed

Hain transférmer

Type

.NUnber 6f units
Capacity
Voltage

_ 'F;eﬁuency

. Switchyard équipment
Nontnal voltage
iype of clféﬁlt Sfeakér

'tlﬁj ttans;iééién Line .
Hunbetrbf_circﬁit

80g1nai voltage

167 tpn 300 rpm

3-phase, alternating current
synchronous generator

2

172,600 kVA (%o.1)
51,000 kVA (%o.2)

14,4 kY
90% (lagging)
50 Hz -

300 rpa (No.2)

Outdoor, single phase, ofil-

imxersed, forced-oil cooled
with forced-air cooled

3

75,000 kVA

380//3/14.4 kv

50 Hz

- 380 kY

Outdoor, AC, 3-phase, gas
blast cireuit breaker

380 kv
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Watertightness of the Reservolr

'?hé-Kgprﬁcay Conglomerate is widely distributed at the right
bank of the reservoir, Since this Kiprilcay Conglomerate 1is
éalcaféoué; it has been sbbjected to solution by groundwatér and
strata of high permeability has beén constituted, The gréundwater
levels at both banks of the dam site are lower than the river water
leveél, with a trend of quickly fluctuating with variation of the
lattér;:indiéating low watertightnéss éon the part of the KBﬁrﬁcay
Coﬁgldméféie; 'herefore, egphasis was placed in the Yeasibility

Study of this Ptoject on whether or not the watertightaess of the
reservolr could be secured.

With tégérd to the surroundings of the resérvolr area and the

dam site, the watértightness of the reservolr was studied by sur-

face reboﬁnaisance, gédiogical'structore. watér quality analyses of
tivét'iétér_and_épting water, chemical analyses of rocks, distribu-

tion of karstification, ete. Further, séepage flow analyses by the

Einite élemént method weré performed on the basis of the data .
“(permeability teét‘teSults,‘boriﬁg logs, étc.),-hhich wére obtained
- through invéét{gation works carried out by DSI, while numerfcal

Studiéé'ﬁete also made regarding leakage volune from the reservoir.

As a result of thése studies, it was decided to provide a

Hg:éutlchftain‘éf total 1eéngth of approximately 2 ka and area of

approximately 380,000 n2 1n order to sécuré watertightness of the

‘réservolr.

I is considered that a cettain degtee of léakage from the

' teservoir cannot be avoided even uith this grout curtain. but {t is

Judged this will not be a hindrance froa the standpoints of safety

'of structures and fuﬁétion of the reservoir.

fﬂf&hér} fégarding the reservolr watertightness, it will be
absélutely necessary to have & more accurate hydrogelogical grasp
of the project ‘site: Accordingly, it is recomsended for further
additional inVestigation vorks to be éarried out at the final

-5-



&,

_5.

6.

deélgn stage and fOr'qualitativé and quaatitative studies to be

‘madée végaridng the range of the curtain grouting,

The geOIOgy of the project site 1&g shown in Fig. &6 and the

curtain grouting plan in Pig. 7.

Construction Cost .

The construction cost of the Project as of March 1982 §s as
follows: _

Foreign Local |

Currenéy Curtency Total
Total ¥L {x 105) 3,010 27,468 35,478
(Us$ % 108) (58) (186) (240)

The btéakdo?ﬁ of the coastruction cost 16 shown in Table-1 and

the fuqd requirements by yéar ia Table-2,

' coaatmcﬁon Schedule

- DSt projects start-up of the Beskénak power station for 1993,

:'_aud from the viewpoint of naintainlng the balancé of demand and

supply of electric power, tt is judgéd this timing will bé réaso-
nable.

It 13 théught that the éonstruction works for the Project,

. 1ﬂc1udiug prepatstory worka, will require 72 ménths. The construc-
?tioﬂ schedule is shovn in Fig. 10.

Economie Evaluation

L'the ;eéﬁlte of thé econoaic analysis of ‘the Project are shown

.T'jn thé folloving,

Finsacial Internal Rate of Return (FIRR) §  9.4X
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Economic Internal Rate of Retura (BIRR) 1t 12.9%

Kiéik Hydroeléétrié Power Dévelopment Prdjéct

The Kisik Project, which ts located approxlmately 16 kn

‘downstrean of ‘the Beskonak Protect, serves as a regulating pondage

for the Beskonak Project, with an lnstalled capacity of 16 Md,

Sincé the Kisik Pfojeét will conflict with the irrigation

'progran for the downstrean aréa of the Kbprucay River already belng

carried out by DSI, it wag Judged that there is 1ittlé possibility -

of development right aow.

The outline of the Kisik Project is showa In Fig. 12,



Table 1  Estimated Construction Costs

(Unft: 1,000 TL)

ften el I
Civil Works
‘Care of River 1,184,100 - 1,134;100
Dams 3,894,600 - 3,894,600
Curtata Groutiog 3,480,800 - 3,480,800
Hatéf:ﬂhy 1,104,000 - 1,104,000
Power Station 6?3,900 - 623,900
Access and 1,658,200 - 1,658,200
Relocation Road S _
Canp Faciifty 100,000 - 100,060
Pfepé;atérj ﬁbrké' -'l,fﬂQ,SOO - 1,204,500
© Subtotal :13,250,100 - 13,250,100
Contiagency (152) 1,987,500 - 1,987,500
T§t51 15,237,600 - 15,237,600
hy&réulgc'éﬁuibaent i,445,706 325,000 1,770,700
Electro-Kechanical 869,000 5,586,000 6,475,000
Equipment ' .
Tfané.issian"taﬁe | 187, 500 102,500 290,000
pf@jece Controllfng 2,664,000 902,000 3,566,000
Land Acquisition 1,296,500 = 1,296,500
Total 21,720,300 | . 6,915,500 28,635,800
Iaterest duting 5,747,700 1,094,500 - 6,842,200
Construction Perfod
Grand Total 27,468,000 8,010,000 35,478,000




Table 2 Fuad Requiteaent' in Each Year

- {Cofe: 1,000 TLY
Deséetption ) l_u Tesr _ .Z-c._d Yeax .3ul Year
) Domestic Forelga Domastic l‘oielyn Dosestic Forelga
Civil Rorks 864,390 - 1,481,000 - 3,568,000 -
Bjét;sll_c_ Yorks - - - - .- -
Eleciro mectasleal - - - - - 559,000
Eguipzaat .
Trazsafssica Lice - - - - . 18,85 0,500
Froject Costeotitcg | 113,60 - 372,390 - $38,600 25,900
tasd Aiqelsitina §.2%5,550 - - - - -
Sobtotal 2,990,430 - 2,855,300 - 126,800 | 656,400
fgléiéai dutl;}g . 5 o i ) .
Coastrection Pertod | - 163,800 - 353,300 - 25,830 6,109
Crazd Total L0 | - 3,201,600 - 09,600 | €9%,100
I:hs'(:.tlpll.o.-n Ath Yeay On Year . £t Year Torat
Bemestic | Forelgs Domesile | Forelga | Deacstic | Forelga Paestic | Foreiga
CixlY Koras aessen 1. 3,203,400 _ NMswom B FERITN"Y R
¥yfcasitc Vorks | 283,100 32,550 459,500 | 2¢9,000 | 716,200 .59 | rass,700] 325,000
Electro-aschaateal B _ . . ‘ i o
Equipnest 351,000 | 2,235,000 | 269,000 |2,03%,00 { 269,000 | 539,000 259,000 | 5,555,000
Trassalsstod Lfce . |- 150,000 | 41,000 18,760 00 . . 182,500 | 102,500
Froject Coatrotiteg [ €850 | 35100 | ssnzco | 3030 | 3saseo | esres | ness.cool sor.eco
Lsnd Acqulsition . . _ _ N _ nassseo|
" Sabtoral 4,932,200 12,633,600 | 6,521,300 [2.955.30 [2.995,300 | es5.200 | ;2,720.30] 6,915,500
Enkerast dorlcg B : j o N B B S . R
Cossteuction Perlod | 1,115,100 353,400 | 1,585,300 352,20 }1,%1).500 526,200 | 5.742.700] 5,034,500
€rasd Torar 6,048,300 | 2,003,000 | 6,685,600 | 3,202,50 [e.ar.709 {1.206.000 [22.048.000 a.01d,000
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Fig. 11 Construction Schedule

WORK ITEMS

QUANTITY

Ist Yeor

2nd Year 3rd Year 4th Year Sth Yeor | &th Yeor
Preparatory Works _ : | _
o I Not #sTzEEM | £xca. Conc, Pluc
Diversion Tunnel ﬁg_"g ﬁg ‘?;?gm = CO;DC = =) =
Coffer Dom gxncg 3?%’80(’"3400@ Ex0. Grout Eob.
: oy _ Exca.
Beskonok Dam Exca.  412,000M
- . conc.
Corc.  ABBO0OM o
Grout 29,000M _Grout
Grout Curtdin Works ) | |
e o | Galler ¢
Left Bank Sallery gémnooom —{sallory Siout
, A Gallery 2,300 Gallery - Grout
Right Bank Grout_172)000m ! ‘ i
Secondary Dam gﬁ_’ |g:600m e
Power Intgke E;ﬁg 'ggjmﬁ e i o=
. _ a3 - DA m ’ : AR .
Heodrace Tunnel ﬁ%'z f, %g(())m , Cone ==
e ' o.1 2= 357 m Exco.
Penstock Tunnel ,'}‘3,2 .5, anm | —= _
- _ Exca.  165,700M3 Conc. Super St
Powerhouse & Switchyard Conc. 33:“1)",37 r . : : ——
: . Manufac.8& Transp. _{_Inst,
Hydraulic Equipmeénts | :::;:—:_5‘3,_‘?;—1;: 205
OQuilet Works LS _ Marufac, 8 Tropsp. | |
Spillway Gates 4 Sets F=F—F—F— —=
o . Manufac. & Transp.
Intoke Gatés 2 Sets R e
N et [Monufac 8 Transp.
Penstock 2,900t B e =
P i o Manvfac. 8 Transp, In_e.'_
Tailrace Gates 4 Sets i g R palepuly il —
Electro-Mechanica! Equip, 11 | Opetation
_y . Manufac.8& Tronsp. | Drafttube  Crone
Droft-tube 8 Crane L.S r::.—::_—:_:l__ S el
- | , - Monufac. & Trans Test
Tubine & Generotor D) b :‘—::?:f%::r::l::::-::::"
. ~Manaufac. & Transp.' - ' :
Auxiliary Equip. n c:f__*-i_—;:__“]_—:‘-:r—:.g%.::: pafidy mbmngs
Switch Geor . n ::h?*r_'.ﬁ_‘:_q_:_g' ri_r_s_ l:':_' iy gy Bl §e Tost
Transmission Line 2=25km | | Sy S
Access Road & L= 6km |- S A
Relocation Road 2= 41 kin ?cceé? Road Relocotion Rc;lod' |
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