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FORWARD

The fruits of feasibility study on the Beskonak Project are presented
in 2 volumes as follows!

¥ FEASIBILITY REPORT —— Summary ——
*  VOLUME 1
FEASISILITY REPORT Hain conprisiang 15 chapters

1. INTRODUCTION

2. GENBRAL SITUATION IN THE REPUBLIC OF TURKEY

3. GENERAL CONDITIONS OF PROJECT AREA AND SURROUNDINGS
4. PRESENT STATEZ OF ELECIRIC ENTERPRISES

5. DEMAND AND SUPPLY FORECAST

6., HYDROLOGY

7. GEOQLOGY AND CONSTRUCTION MATERTALS

8. SEEPAGE PLOW ANALYSIS OF DAM SITE VICINITY AND CURTAIN
GROUTING

9. DEVELOPMENT PLAN
10. TRANSMISSION LINE PLAN AND SYSTEM ANALYSIS
11. PRELIMINARY DESIGN
12, CONSTRUCTION COST
13. ECONOMIC EVALUATIOXN
715. LOAN REPAYMENT PLAN

15. STUDY OX KISIXK DAM AND POWER STATION PROJECT

*  VOLUME 2 —— Appendix ——
A-1 DATA PROVIDED BY DSI
A-2  METEQOROLOGICAL AND RYDROLOGICAL DATA
A-3  BORING LOGS OF DRILLHOLES
A-4  DATA OF SEEPAGE FLOW ANALYSIS
A-5> ECONOMIC EVALUATION DATA

A-6  DATA FOR SYSTEM ANALYSIS AND OUTPUT OF POWER FLOW
CALCULATION '
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Table 1-1 Summary of Begkonak Dam and Power Station

Item Unit Description

Location - on the Képricay River
Catchment Area Km2 1,980
Annual Ianflow 1063 2,635
Design Flood m3/sec | 4,500
Reservoir

High Water Level o EL. 155.00

Low Hater Level m EL. 134,50

Reservolr Area K2 18.4

Gross Storage Capacity 1083 507

Effective Storage Capacity 10803 | 275

Diversion Tunnel

Piareter m (No.1)D = 8.00,(Ko.2)D = 8.00
Length n (No.1) % = 385.00
(No.2) 2 = 416,00
Design Flood m3/sec 1,250
Begkonak Dam
Type - Concrete Arch-Gravity Dam
Elevation of Crest B EL. 160.00
Height of Dam ) 165.00
Length of Crest m 160,36
Volume of Danm n3 488,000
Spillway
Type - Dam Center Overflow with
Radial Gates
Capacity - m3/sec 4,500
Number of Gates set 4
S5ize of Gate n (BxH) 12.00 x 10.00
Power Intake
Control Gate - Roller Gate with Trashrack
Number of Gates set 2

-6




Item

“Untt Deseription
Headrace Tunnel
Type - Reinforced Concrete Lining
Length m (No.} 2 = 240.45
(No.2)4 = 190.15
Diareter e No.l1 P =7.30, No.2 D = 4,30
Penstock
Type - Embedded Steel Penstock
Length o (No.1)9. = 357.45
(Xo.2)5 = 408.60
Dismeter n (No.1)D = 7.30 - 4.00
(No.2)D = 4.30 - 2.50
Powerhouse
Type - Semi-underground Type
Secondary Dam
Type - Rock~fill Dam with Tmpervious
Core
Elevation of Crest B El.. 161.00
Height of Dan m 31.00
Leagth of Crest a 237.00
Volume of Danm o3 160,600
Power Generation Facilities
Number of Uniks unit 2
(No.1) (No.2)
Unit Capacity kW 154,800 45,900
Turbine
Number unit 2
Type - Vertical-shaft Francis Turbine
{No.1) (Ra.2)
Normal Effective Head ™ 105.00 105,00
Maxieoum Discharge m3/sec | 167.00 50.00
Standard Qutput kW 153,000 47,000
Revolving Speed rpa 167 300
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Itea Unit Description
Generator
Number of Units unit 2
Type - 3-Phase, Alternating Current
Synchronous Generator
{(No.1) (No.2)
Gutput kVA 172,000 51,000
Voltage kv 14.4 14.4
Power Factor 4 90 (Lagging) 90 (Lagging)
Frequency He 50 50
Revolving Speed rpm 167 300
¥ain Transformer
Number of Units uwnit 3
Type - OQutdoor, Sfngle Phase, 0il-
Iecersed, Forced-0il Cooled
with Forced-Air Cooled
Capacity kVA 75,000
Voltage kv 380/Y3 / 14.4 kv
Frequency Hz 50
Switchyard
Nominal Voltage ky 380
Type of Circuit Breaker - Outdoor, AC, 3-phase, Gas
Blast Circuit Breaker
Transmission Line
Nuzber of Circuit unit 1
Noainal Voltage kv 380
Construction Period month 12
Annual Energy Production
Total Energy GWh 659.9
Firo Energy Gsh 380.0
Secondary Energy Gwh 2719.9
Project Cost
Iavestoent (9.5% interest 1057L 35,478 (as of March, 19582)

rate)
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Description

Itenm Unit
Financial Internal Rate of
Return (F.I.R.R.) % 9.4
Economic Internal Rate of
Retura {E,T1.R.R,) Z 12.9
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Table 2-1 Climate in the Hain Citfes

EF"“" legigas :.!!::::“;a [f Tespecatsre C0) :r:.;;é:j ﬁ:::::u—
tles (x) Average | Lovest Higlest o) tioa ()
Israzbgl | Mar. 3 14,0 -16.1 4.5 15 873.4%
Axara Cest.a. 932 1n.s -84 4.9 £ 41,0
Teatr | aegess 5 | e § s | 2 (3 100.2
Alges ¥eife. fas) 18,7 3.4 £5.5 6§ £45.8
Biirve Trrace 42 135 -22.2 .5 io 592.3
Yarsy Msr. 1% 15,48 ~25.7 42.6 63 1i3.1
Lxtalya | Meifc, 82 18.& -£.8 487 €5 1,087.2
Cria 5.%a5¢ A, 542 18,1 -12.4 5.5 i3 47131
Tesgusiad V.8lacx 5 115 1.8 -$.0 0.5 5 1,242.9
Rize E.dlack 8. & (L% -7.0 37.2 78 2,351.0
¥aa Bact &, E. 725 4.3 -28.7 3.5 53 324,90
Agrs ¥.East AL 1,531 &1 -43,2 3.0 &7 528.5
¥ugta Aagear 131 15.9 ~-12.% 41.2 & 1,220.%

Srcrce: Gererst Drectorate of Metesrology
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Table 2-2 Targete and Performances of
long~range Plans (Growth Rate)

. . Unit ; %
1st )l 2nd 3rd )I 4th
(1963-1967) (1968-1972) (1963-1977)% (1978-1982
Tl Po Ta Pl Tu Pl To Pt
Agriculture 4,2] 3.7} 4.1{ 3.6 3.7| 3.1] 5.5
Iﬂdustfy 1213 1016 1210 9-9 1192 1004 lln?
Construction 10.7] 8.0] 7.2 50111.91 9.0]11.4

Transp. Communic, | 16.5] 7.8| 7.2| 8.8 8.2 9.9]11.3

“Ouslng - 3.5 5-9 6-8 550 6.5 11.2

SeerCeS 6.2 7.5 6.3 7-3 7.1 8-2 8.5

GNP 7.0 6.7 7.0} 7.1 7.9] 6.9| 8.0
Note : (T) for Target, (P) for Performance

Source: State Planning Organization

1976 - 1981 D 6 v MW 2D L ERERBBE( —BEFELIL )W Tdle 2 - 30
AbTHA,

Table 2-3  Economic Actfvity

Itea Unit 1976 1927 1978 1979 1380 1981*

GHP (Current Price) | $109 26.801 34.81| 49.55| 89.02} 179,771 259.23
Total Resources 5109 28.32 37.25| 52.94) 90.77| 189.77| 275.23
External Deficft $10% 1.52 2.44 3,39 1.75| 10.00} 16.00
Growth Rate X 7.70| 3.90 3.10] -0.50| -0.70 5,40

Total Investment $109 6.24 8.78 | 11.72| 19.13| 35.321 53.00

Total Consuaption $109 | 22.08) 28.46| 41.22| 71.64)154.45] 235.92
GNP by Origin

Agriculture 4 21.9 20,9 20,7 21.7 22,1 21.7
Industry 4 20,2 21.4 22.0 23.8 23.2 25.2
Services X 57.9 51.7 57.3 54,5 54.7 53.1
$/
Income Per Capita Caplta 653 829 1,197} 2,019] 3,972 5,789

Note : Exchange Rate 2% TL/$
Source : State Institute of Statistics

4

* Target, Source : $,P.0.
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Table 2-4 Energy Resources in National Consumption

——Energy Resources 1976 1977 1978 1979 1980+ | 19814
Petroleun Products | 43.8 52.3 52.2 50,7 46,3 46.0
Yood 13.9 12,7 12,2 11.0 4.6 12.9
Coal 13.3 8.9 9.0 11.1 7.5 7.8
Anfpal and Plant 12.0 7.0 6.8 6.5 9.3 7.2
Residue
Lignite 9.7 12.3 12,8 13,1 13.4 14,7
Eydraulic Power 6.6 6.4 6.6 7.0 8.3 9.6

* Turkey 1982 Almanac
Source t Ministry of Pnergy
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Fig. 3-1 General Layout Plan of the Investment Projects
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HRRREFHHRED B bthra,

Bydropower Project :.:g;:c:rrigation
1. Potential 887 M4, 3,354 x 106 wwnh 152,000 ha
2. Projection (1979 598 M4, 1,954 x 106 kyh 96,000 ha
3. Operating (1979) | 28 MW, 195 x 105 57,000 ha
| Development Ratio 3.1% 5.8% 37.5%

* Data from 13th Regfonal Office, DSI

031o13%ﬁﬁomﬁt&b*ﬂﬁﬁaﬁmomﬁaﬁeﬁﬁtaau&OEbeéo
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3.2.1  Aksu NlOXABMRITE

Aksu JIIFE Antalya i & Képriicay JHE @ g1z 4Ed ( Antalya L b 20k, Kopriicay
Mib25kmP )L Hh LEFLCRPERE CRBFA 1ot s,

LORBRD ERBL T, KB D5 Kovada ARE L Aksulll LIEEB & O 5 X 2
LicKovada 1 « M2 ANREH (SEW 596 MWV, 261 x 10*kXWh/ 4 - Isparia
BB} PBERGY CTH 5, TOoTRBRWTH, BE, RE-BEH - BASBHYHLY
& UfcKaracayen # o - REBT ( 30MW, 142X 0% KWh/F)ABRQAPTHb, 27
B I5MWV, 68X 10° WL ) O3lEL 52, FTARBRRTH, Asagi Aksu ZHEHE
(R 1E16,000ha DEEL L 7,500 ha OB AN A T, M2EAREK 7,200ha ) B D,
TOR1BITHERRRL, H2HATELHEDP T2,

3.2.2 Manavgat MO XKRABMRHE

AEM K Kepricay Hlo$ 3 OkmEH CHBPERITWTW 2,

HBETREL PV CI1983 B 1 51( 135 MW ) DEEHB/LYBELER T Hb0
Oymapinar KNREHR ( K540 MW, 1.620 x 1 0° Kiwh) Bibb, IAREBDOYT
BEHCH Manavgat B E (B 1 BISHS : .L6535ha, 4 2 Kzt &8.765 ha, 4A:t
10,400 ha ) 43 b, BER 2T EL B P L,

3.3 KUpricay NloARERRIE

ABEBTEREI A A Beskonak KNARBERIZHAD LHRIH Yitanli BH32 (15648
ha ) 3+ XU Degirmentzii —Beskonak ZEZE { 1,646 ha ) £33 b, Th¥hilgdcs
5o 7 Beskonak # 4 %4 rOBHTHKIH, Bucak - Akbas - Karatas B3t % {1,500
ha ) ZRBPCHB, KABCHEH LA Kisik & ~REFARHSRAT 288, To@EL
BOIDRED-BLHART S, BFIKICH Lower Kopricay B2 (53 LCH 5N
26.382 ha, M2KABE ! 4,100 ha Y #iD b, Képriicay diversion dam i2 X H3 | k3
NEBBIKTED, B2BRBISbTCH,

uiﬁ«kxﬁn.*ﬁm&ﬂmbkﬁﬁﬁﬁ%aédgﬁaéxmgntmaoﬁﬁﬁ
féb.*agﬁ%ﬂfhﬂéﬁmubnéﬁwoiﬂ%ﬁaét&bo

3.2.4 XOPBOAIRRIHS
BIoti, Antalya Bo B 5, RIAPRXAABVPOIOLFIFThHKDE D TH A,
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B RoAs % N ok R [ %

5 —  tER ]
Kepez 26,400 180 i)
Diger Kiicik 1.850 15 * {by Municipality
Kumluca-Alakir L.500 12 St B/ET
Esen ~Burgular 11100 80 itm o
Bolasan 72,000 315 KRt ys
Zincirli 15,000 72 P
Esen-Kizilagac ©3.000 257 r
Finike-Alakir—
Kozdese & Cayagai 8,900 78 .
Finike - Basgdz -
Aykirca & Finike 17,400 153

c®k$6ﬂ615KAmdn§ﬂ,ibﬂ@i%?%ﬁﬂﬁ%b@k@ﬁ*h%ﬁnm
<hﬂ,m¢ﬁﬁo@ﬁ*hﬁ%Eth5&hiaﬁ.éénﬁﬁkxﬁn.§ﬁxu
ﬁ&%ﬁkﬂihth%Of*ﬂ%%%%ﬁﬁﬁf#h#hm*%ﬁ%&ﬁf6&bﬁbf
ERTHp, Lfcrbio'CE‘%%D-E—E&H’%EUi‘ikotaﬁ}%rr‘i?f&b 9. Fig.3 - tiek
ﬁubﬂ%*ﬁﬁﬁ%ﬁé@ﬁﬁ&%Tg
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A

08 West Meditesronean River Basin N
09 Antolya River Basin

[YILaRLT ProsEcT | - .
I7 Eost Mediterraneon River Basin KARACADREN X_STAGE PROXCT B Kovdo I Hep DEGIRMENOZ) - BESKONAK PROJECT] TURKEY \}
' [LOWER AKSU T STAGE PROVECT Kowdo K 4P, ‘mﬁ, PN,
(LOWER AKSUT STAGE PROJECT LOWER KOFRUCAY B STAGE PROJECT )
YE Sh. KARAMAR- KURSURL PROECT [LOVER IDPRUSAY PROJECT] LEGEND
{RKGO2 LER-DOSEMEALTE VARSAK PROKECT - ) e E=] couneren cowsrucnon
KIRKGOZLER- DICEN PROJECT PN : | BUCAK-AKBAF - KARATAS PROVECT] (I} woer consrucrion
— :
e Bozowa o Cevlzi \-\_ B3} proscis oF FuTURE
itzoaa \_
L Axsexi N\
BOGACAY PROJECT ULUALAN I STAGE Pm‘@
: . N
{ELMALT PrROECT] Guﬂ%ﬁﬁ \_\
[xarAcTL-A AN FROJECT] - Alarg et { '\.‘

L ANTALYA - CAVBOGAZT PROJECT] ! ' Slelos - \

MANAVGAT PROJECT - _

¢ { OYMAPINAR PROUECT] g otuoml.

[MANAGAT T STCE PROVECT ANYA ?"—-E-_‘_ .._--—-)(
{ALARA PROECT \" T \‘\
LALARA LEFT BARK PROECT \
[AtANYA ProsecT \ ’

{cazirasa PROUECT
FINIKE ~-ALAKIR - KOZDERE & GAYAGZI HPR PROJECT |

{ESEN-RARACAY -BURGULAR PROJECT

[EStN-KIZILAGAS PROJECT

MEDITERRANEAN SEA
[ KAS - DEMRE PROJECT

. Regulator
[FIntxe - 8aS02- AVKIRCA & FIMdRE 1P PROJT|

|FInike PROECT

- Hydro- Rower Ploid
RS
A ICanal

6 *Punp Station

Fig.3-1 General Loyout Plon
Source ; DSI X8 REGIONAL DIRECTORATE of the Investment Projects
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3.3 HERBAO-ERR
3.3.¢ W $

B tEmRl, —8BKr, RBFERERBKCEALZINGESEHO6H, Twh, BEHOLES
% & Mt. Anamas { 2,337m ), Mit. Dipoyraz ( 2,980m ), Mi. Dolup
( 2033m ), Mt. Bozburum( 2,5864m )}, Mi. Keriz ( 2020m ) #d b,
WERLDKREALTwE, L, TFHREHDEZC(, TORGIEREY, £ A3
ZFFFR AR CH Sagiria ¥FH T3 b, Lk TH Bucak - Akbas ¥¥ TH B,

FIN 3 Képriicay i T % M. Anamas OFEBINE ( Eeridir FORBICRLTHE
TL, Oluk-~kopri BREZAHET 5, TO®, i@ S5Koca Dele ¥ % 4
BLC, 3AKBL YSagirin BRI B, T L CSerik ¥HESHAL, &
BB\ PE~TE L, Kopriicay JIE £ 156km, HEEH 2.498kn’, R FriE
183,200 x 10* m? DENIITCRAR 2WTRIFEBHHO-—-DTHB,

3.3.2 B#&&S

BR AZEO X Av 4 3 IURARICH, PHUHORRLIEAAASEL (WD, 2Ok
RE B Kdpricay B¥i 3 1 U Beskonak i 5 6K , Tnwh, Kopricay 8 H T
E LU Képricay MR LG ZF 2344 v RO2HBL, #2222 BRAXTZITWs,
Beskonak BH ER Kopriicay IERR A6BL, LEAED LbWHESAHTH S,
Kopriicay ¥ & Beskonak FHEXBEK D L, chbokaRITELER
BELXAL, BREAEBBERILLBFLEH , TIC~I15°HALCnS, BHfi i Tit
HBIRTWAIEEAZEBR, FHXBOHRIFHBLTWDL, #4414 kR
K- ROBRELBUIFHEADBLIVE, ChHOEEFIGHSIIDKREBOR
BBy, PP AL LERBK LD TBEINALOTH S,

BE; PA22RTAZ7RA - <5 VHBRESKELTE D, TAITHLBNE. 3 -9,
OT A7 ABGEERACRRATLRBIEEIN TS, LALJGESHERA 22
BATIRBREORETALCIERODLAWEIREAINTW S,

A% iEBAROAER, BREO Serik REFOER(1972~1980% )i X hil,
FHLER14.9C, BEKBA13ETH0435C, #AREY "12%512 )
D-47CTH2,

EFHREHEN Beskonak BEF( 1964 ~ 1980 ) i+ nTH 1.545.5m,
Serik ( 1957~1980% ) CH 1,040.8xa T b, WA LEHRRBROE60
%512 ~2 BOEKIMRELTCnS, BERAAR L 2T KK 260D
(1~3A81EC).
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3.3, H&EWRR
ALl 198040 Al e ¢ 20 Y, IHERBRAHDOAINE] 4,609AC, ARRKD

b THL,
Beskonak { Sub - district Center ) 1,243 A
Bucak # 516
Akbas H 1,079
Sagirin 1,273

BHEL 2 THANHERIEZCRS, BPLTwrELILNE, AL AH
BLOLBHB~OBRAANCIIZAbRTWwB T ELZRLTNWAS,

e ; SIEBEHOAHRBBE—RONFHEAD b, Beskonak PS5 RAS S,
RiLE D BHXER GO BRE KEHL 2N,

UL BRROTTROBERED AT TH Y, BELERHEHNEEL Ty, G§RH
Serik, Manavgat & X {f Antalya REh Fhd b, 17, Beskonak iC I} (RE7%
bbb,

L« 85 Beskonak # 2 v 4 LD §F28kmii % Antalya - Mersin - Adana Bl 4@
WM 7T 275 2 BRYBEB L TnwD, ., T Antalya 2 H Serik 3 TO 4 5kmd
MicoEhd FIBL, Serik CLHFL T, Tasagil - Beskonak ;4B8 ( 7 2 7
b A% ) b 26km, BB L 2kl DIT ¢ &, Beskopak #2429 4 rKE
5o

Beskorak HICH EZPLEGEHFL2RIP T T ¥ -V atidb,

3.3.4 BHIDKR
BX;BIEBRR LTI TREZINBETDL, BERTOLRELAKKLHIRIL 42
THHA, Képricay Bl LABB TR IBEALAWHEELZY L ABEL D
5, BRNTEBNAEBR Y A7 4% 4,7 v Y, 2 t H Bucak — Akbas F¥
3 L0 Sagirin PHEEE TS Bucak — Akbas — Karatas BHHE (BEEHK
2,100 kha, BHEH 1,500 ha ) T35, EEIET ¢ OREOTRAEHHE,

BHHEE, fery, 24 h, THKTEY, Sk, KE, ToSHAHTRIBA
itnd,

LEE BYBAHO LRI LRETH Y, 1 ATBHELRZW,
B BENDOESR LELIBEDRCALL, TORBIOpLBH BED Serik, Ma-
navgal I Antalya T34, B, THATCHEILAAESE, thopdOHB

CEHh RTINS, B2, HHENF I RN EHoMBBe BH IR LD, 3
BIBAhZe DLW,
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B MRAOH» ICHKARREEBRNARARELSAD L, T2bb, KB ARSS
THE AN 7 Beskonak FF KD LEAK 55 Zerk Ruins 3 LU Oluk — Koprii
BANLGD D, HAKK Aspendos Theatre (&%) Nda,
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BARE TKREZOHRK

BHhOHRR

t»nﬁﬂ@&bﬂé%ﬁ%%d%%ﬁﬁﬁLfﬁb.%K&ﬁﬁ%@mﬁabfmmb
BRICHKEANFESRT0 D, UL, B—~K, BKA 1255 28, BRERY
Dﬁwﬁ%QLr%EﬁﬁﬁﬁmﬁUd,cc3~4¢ﬁ%th6,}»skmﬁxkﬁ
HABRBETESICBREZENBOUB L Fig. 4—LIKKRT, 1980 FHRUEOBERED
B 5300 MWV T, BEOBBEHEA KNS 60 B CANAA0EL K 0T b, —hFH
DBERLENEN233000WhT. 205 Lb49% kAR ELLALD TS D, KOEHE
HHLSCHAIR (WA,

ERE-AXDORBEENEL520kWh €5 b, —AXbokEs LInEwnwliEnnrizn
i, BEREBENBOAUCEBIKEIC, 10EFHTI0B 5 BLABEARLCha, 0
B 196344543 oA BRHREHE (- K~BERIK L5 L ODIT4IC, EHHoE
ft¥ombt -WeEFInL, 0L s ANRENZOARZBU LHRORAH, 88
NOZREEIL, ENOBALLGBESARTWE,

l%O@of&ﬁ07&7&#50&A%H%ﬁ%ﬂLmommkgthaﬁﬁﬁ&L
THBTRABABANT, 1918446 1980 F 03 EHOBRENRZ O VPHEBEER 42%
BHERLEIoTwb, LALBGEHZENERCINBAZRVWIOSAD ), BRoEEL 1
KASEL 128U EOENBROBUSEEAN L, CoEFoB0KUNT 22 BILEN
SEOBRNESETELEIRTS D, TOHBEKILL, 190451 CHUREBRRYBED
SIMICHE Tt ta b, 1 AERNBOHPDHEALELC, ADP IV 7741 A
NORREEALF LN TD, AHTE 100 FBATRREIEBUED LA NOHE L
506 THA LT B L # BERLTWwEDEIEHAN A,

SIEIC L i, 1,800 MWD Karakaya X)), 700MW® Altinkaya XJ1, 540MW & Oym
apinar XN EOXNFERAXNLIH, 3.160MV ( 25560 MWV) O Elbistan ¥ 7 F 1 ¢+
KDREBBIAEORTEREFEINKZERLT AL L ER >T 5D, $ 2 1992 FEICHEY
OB T HRES ( LOOONW) #SBETA5EBH462, LALEAECARSORE L BN
AELRTA/ABBDOBRETDR2ZVO T, P KAHIFMAENUBAR LB LD F
Bahs,

1919 FU P LB NR OFBEXRSONER, FITMUE6SE, BF, BELIF LXK
MIK33¢, ABRMIK 24 L%, TED, LOBFABLI0FHIILA LT L (AL,

P RROXEERREILAYEEIN D, 201 SRE SRV AERHLEZ - T
Vh, TEXBHRAN SO EER( 2900km ), 1SSRVINER (14.200km) . 1 U
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66KV XHB (2500km) CHKIARCHL, - hasKHEL 66 KV 3 X 345KV 0%
HARMBIATAL, 345 LT D% CHABHERELECHI0O T km Ebhh, X
KIS AR Tnbts, BHOAHBB CLBILSAssn bla hTtng,

L9825 12 RGO b & 2 P11 5B AH S H KO0 1 CRlo o er
&&91bb.@f@%ﬁﬁﬂmm@héh#&ﬁﬁféc&mﬂﬁfébo
(ty Rayery

a) KWHE v 359 TLA/KW { Af)

b KWhHE 6.08 TL/ %Wh
@ f—-1exE 7.19 TL/ KWh

L, lifﬁﬁ“;&iﬁtﬁor‘iiﬁ#&6%%&%@@%#1@3{%1-}& ZEEHRD>TWE,

Fig. 4-1 Installed €Capacity and Energy Generated
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4.2 RMEAEEX
P a i REHO®E DTif, 1 2 e - KBRREH ( Ministry of Energy and Natural
Resources }OHiRE 2 5Tz, 2;7)331%0)(55}’1(—‘3??@%55”(‘6 b, v A~ BIny

(TEK)K L > CGREIhtwa, ifcﬂfﬁfaﬁ'}‘febbﬁbéﬁﬁﬁ‘(ﬂlﬂ) & EEXHIT
(DSI)t¥bocwa,

ETEREDERI 2L toMtictismi ©, BXoBhEvexg LG.BARKA A
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4.3

RHEE, BRSASLEAT L,

DSIH 19S3HR AV IN/BBMTLER 28y HoBABL AL, BANE, ZHE &
KulDfebOBRORAL LU, 2 bCKKNBREFORS L EOML LT, A
HREHRIBEORRK OWCRBARE MG DSTIRIRTIISBE L, BILABHBHRI &M
TOBRAEEALL,

TEKHRKDBREH, BT HREFH, »ICXERORBLNEIR L LUK DS AR
AT LANREFHOBRBEHOFRLRFIELTIENEHEC, 1 » > kDO LB ES
BROBBIFHTEKR I b EHINTnE, BROD2W0EUAERER L AR NS FAE
BETARERCTHA,

RUFEH, TEKAHERToCw 2K, TEKAGBB AR ENE S HRIVES (4
Tz 5K, 520 -BHRNHOBN, /A2 HSTIBRO=SRESSL, chb
BORKBBHEAWKER T AL 2540350 7T, BEBESOEAORESD 2,

BHBBRERAORYK

PraREICLd L EERENE Tabled - 1K, AECLOREDREE RO BB+ Table
1-2WxRT, BLE10FEHTEED 24 5i1CBRLTw S,

RIEBGTEOS LXK NOEDLLHBOEEL Pig. 4 —21KRT, t o3 1980 S cihis
DIOBE(2IBIMN) e DT IENBRBUECAA2EHLRLTV5, SR ANEHDOY
BIbKDRIU Y74 v KDORRRASHBAIATH S,

Fig. 4-2 Percentage of Hydraulic Power Stations
in Total Installed Capacity
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Table 4-3

Hajor Transmission Lines in Operation

Name vOﬁiiéﬁaikv> 1?235“ °°?§E§§°‘
Keban - G3lbasi 180 546 (zzc:rgsits)
Gﬁibasi.- Gokcekaya 380 167 2 x 954
Gikcekaya - Umraniye 380 216 2 x 954
Golbasi ~ Unrantye 380 355 2 x 954
Gokcekaya - Seyitdmer 380 112 2 x 954
Seyftomer - Istlitar (lzair) 380 265 2 x 954
SeyltSmer — Seydisehir 380 295 2 x 954
Adapazari — Eregli 380 108 2 x 954
Tuncbilek - Seyitdmer 380 42 2 x 954
Babaeski - Dough Heric 2é0 17 2 x 954

Table 4-4 Transmission and Distribution Lines
- S TTI T Unit: kn
ransmission nes

Year g ey | 158k | 66 kv | Toral P nes ] Total
1962 - Z,166 1,024 3,190 2,432 5,622
1967 - 4,129 1,870 5,999 6,071 12,070
1972 355 6,010 2,426 8,801 44,861 53,662
1977 2,684 10, 748 2,481 15,913 70,583 86,496
1978 2,856 12,527 2,490 17,873 77,214 95,086
1979 2,890 13,677 2,494 19,061 83,714 102,715
1980 2,890 15,189 2,498 19,577 96,533 116,110
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BHBDI10EMo Y yiapn 104% C, 1980 EHTE 10450 2.7 BEZ>Tw 3,
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Fig. 4-3 Percentage of Bydraulic Energy fn Cross
Energy Generated
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Fig.4-4 Typical Daily Demand Curve
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Tadble 4-7

TEK's Energy Balance

Year 1977 1978 1979 1980
f;g:g Ceneration 17,230 17,968 18,934 19,414
ﬁﬂiiigﬁiTSﬁ 22;§;nal 985 1,060 1,117 1,074
?g;hfe“e'a°‘°“ 16,245 16,908 17,817 18,340
fg&;f’ Purchased 809 912 1,172 1,486
fgg‘g:t§3f£1:§3h§° 17,056 17,820 18,989 19,824
Network Loss (CWh) 841 923 1,033 1,200
(%) (4.9) (5.2) (5.4) (6.1)
%2;;%7 Sold 16,213 16,897 17,956 18, 624

Table 4-8 Distrfbution of Electrical Energy Generated

Year 1978 1979 1980
GHh 4 G¥Wh Y4 GWh 4
Thermal Power Plants 12,361 57.0 | 12,218 54,2 11,927 51,2
Coal 1,207 5.6 1,067 4,7 912 3.9
Lignite 4,382  20.2 5,356 23.8 5,048 21,7
0il 6,772 31,2 5,795 25.17 5,967 25.6
Hydvaulic Power Plants | 9,365 43.1 10,304 45.8 | 11,348 48.8
Total 21,726 100 22,522 10 23,275 100
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5.1.1 TERBEELLMESR
TEKH 1977 £ 12 AT " Electrical Bnergy and Power Eslimates of Turkey ( 1978
~2000) . Edited by TEK Planning and Coordination Department "% R&EL A, ¢ @
BEATHI9IBELL 2000 3 CO 23O RAEEBE 2o (w2, cosr—

PHABL, AN BRE AR LIARBENE BT A R4 ZAL T+ b, $-
BHEREEHNEZER B LALOTH 2,

) F-EBEo8wx (1978~1981 %)
COBBOENRHBNBELERREF LY, BHRRIZ» - 7000+ YGFRKD
DLHERKROADTH AL,
a) —REER, PACESEODWHEER I AELEB
b) A, AREH, BHMAGF ICRERRANBIZUCOWTHEISELER
CORFL Sk >TREBNARENG P ICXERLBLLTBEHSE L HAATY
b, LOREHNBIE L WS L6 940RHED Lhlss, FIRAERS L 380KV
REY2AT2O08ARKLY, PIEB8ERBEUELEETHLOLHEIRATW A,
(@ F_EBMoidE (1982~2000%)
FEHoBrREREENROLME (1963~1977 8 ) LR —BMCELA
BEA(19718~1981 ) D AHI Y EWATREOIBRR LAl TES L2,
Y = 47X*+ 104X+ 1,340X + 11,000
Y . BREHENDE (GWh)
X | REFE(197129%WFEB L+ 4)
3 BRAXZENhoBw
BEOoERLHOGAGENGMEILBFEINTH DI FFEOBAEIRGIC Y b AR

Whi,

B2 o)
LI X 8.760

Pmax § B AXEHD(MYV)
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Eg | BR4BNHE (Mwvh)
Lt fitif(=064)
() TEKiCLI g
TEKK I 5B RBERSHUEMMEEL DA, $20t<20 DEANFLLE
A5, BRUFOER % Table 5-1K, SFADRUABRNBOFHEMEL Tadle 5—2 K
Ao LDOTable 5—-2 THbLAZ L Hic 1977 EUBRBRAGBCZ o TwaH, ¢ o
BEFEORECENRLRAM LT L, 2000 FRILAD I ABZDOENEA 3,140 k\Wh
L I o N P 4
HEBMOANIASDDE HBORE( ANOEHRNE 25% ) 4 Table 5-3 K7 a
htna,
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Teble 5-1 Results of Demand Forecast by TEK

Gross Energy Haximum |
Year Generated Demand
(Gvh) (HW)
1978 24,400 4,350
1979 27,600 4,920
1980 30,900 5,510
1981 34,300 6,120
1982 39,500 1,040
1983 44,600 1,960
1984 50,200 8,950
1985 56,300 10,040
1986 63,000 11,24G
1987 70,400 12,560
1988 718,300 13,960
1989 86,900 15,500
1990 96,200 17,160
1991 106,200 18,940
1992 117,000 20,870
1993 128,500 22,940
1994 140,900 25,130
1995 154,000 27,410
1996 168,000 29,970
1997 182,900 32,620
1993 198,800 35,460
1999 215,500 38,440
2000 233,200 41,600
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Table 5-2

Average Growth Rate of Energy Generated

Period (Year) Gr°“:2)kate
1962 - 1957 11.8
1967 - 1972 12.6
1972 - 1977 13.7
1962 - 1977 12,7
1977 - 1982 13.0
1982 - 1987 12.3
1987 - 1992 10.7
1992 - 1997 9.7
1977 - 1997 11.3

Tale 5-3 Energy Generated per Capita

;13:::::& Gef;:;f:a Population k¥h Gll;g::,h
(Gwh) (o0d) (x)
End of 1982 39,500 47,600 830 10.3
End of 1687 70,400 53,900 1,306 9.5
End of 1992 117,000 61,000 1,918 8.0
End of 1997 182,900 69,000 2,650 6.7
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EFEROHARK 2T, coBBA* S5 TIMLA~ 2o TR L AEBEE4TbI S
RRVHFBEZw, SP0BROECER LAKE EAESHK0E+ D THS,
a} It X aHiEE
" New Method of Long Rarge or Very Long Range Demand Forecast of Energy
Including Electricily Viewed from Worldwide Standpoint, Edited by BPDC ~
b) HEEE L 254 (1978~2002)
) ANEF
Table 5S—4KART LHHLA 12> 5, 2DFRC L DHAFANPHEERL, EEHRR
DIRFELEL L TCHL, TORREZORKNSPBLOhATWES, CcOoEXY-B2%
BRLUEFIL, BEOHMRAFI19ITHE L,
(1) ADNTASRDDANP (19684F~--2) 1 540US$ (19774)
(D ADITAZDOONPOBUEE: 404(1973~TT 5D 5 EF B 429)
(i) ADI1ASZDOENE 490k\Wh (1977 )
v} A} © 41,768000 A { 1977 %F)
(V) ADHIME: 246( 1973~ 274D 55EF¥ 24%)
ANTASZSDOONP L toHREF OB EH Pig.5-1%&% 2L, A1LASXD
DONPLAOTI AR bOENEOHBEL ZHlFig.5-2IL1A40E LA,
2} BRBR .
Table 5—4, Fig.5-1 Fig. 52 KEWCEBOEREENEL RDA L D4 Table
5—8HKRANTVWAE, 2FRAENOEFHENTERIC L) TRIZAh TWAHABE 644
KIbBREEHELOTM LA,
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Per Capita Energy Generated (KWh)

Fig.5~2 Correlation between per Capita GNP
and per Capita Energy
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Table 5-5

Resulte of Demand Forecast by Macro-Method

Gross Haxinun
N
Per Capita GNP | Per Capita kWh |} Population Energy Generated | Demand
Year Growtll US$ Growth Growth
Rate | (1968 kWh | Rate (103) GWh Rate (M)
(%) Price) (X) (%)

1917 4,2 540 450 10.3 41,768 20,565 12,8 3,376
1978 4.05 562 520 42,170 22,200 4,000
1979 4,05 385 570 43,300 25,000 4,500
1980 4.05 608 610 44,850 27,400 4,900
1981 4,2 634 650 45,920 29,800 5,300
1982 5.2 660 7120 47,030 33,900 6,000
Average | 4.1 8.0 | (2.42) 10.5

1983 4,2 688 7180 48,160 37,600 6,700
1984 4.2 117 820 49,310 40,400 7,200
1985 4.3 748 900 50, 490 45,400 8,100
1986 4.3 180 970 31,710 50,200 9,000
1987 4.3 814 1,030 52,950 54,500 9,700
Average | 4.25 7.4 (2.41) 10.0

1988 4.3 849 | 1,100 54,220 59,600 10,600
1989 §.3 885 | 1,200 55,520 66, 600 11,900
1990 4,3 923 1,260 56,850 71,600 12,800
1991 4,35 963 1,360 58,220 719,200 14,100
1992 4.35 1,005 1,450 59,610 86,400 15,400
Average 7.1 (2.42) 9.7

1993 4.3 1,048 1,510 61,040 92,200 16,400
1994 4.3 1,094 | 1,670 62,510 104,400 18,600
1995 4.3 1,141 1,780 64,010 113,900 20,300
1996 4.3 1,190 | 1,880 65,550 123,260 22,000
1997 4,3 1,24 | 2,000 67,120 134,200 23,900
Average | 4.3 6.6 (2.4%) 9.2

1998 4,2 1,293 2,100 68,730 144,300 25,700
1999 4,2 1,347 | 2,250 70,380 158,400 28,300
2000 4.2 1,404 2,400 12,070 173,000 30,900
2001 5.1 1,461 2,520 73,800 186,000 33,200
2002 4,1 1,521 {2,700 15,510 204,000 36,400
Aﬁetage §.15 6.2 (2.42) 8.7
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513 HBHER
TEKHTT o BREMRE LU 22 o FHICE 5 TRBEOKE ¥ Table 5—6 # L ¥ Fig
5-—-3 I’Ci]—;‘-j.o

Table 5-6 Comparison of Demand Forecasts

By TEK By Macro—method Difference
Period Growth Growth
{Year) Mh: Rate Gvh: Rate (c): X:
(a) (X) (b) (X) (a)-(b) | (¢)/{(a)
End of 1927 ] 21,400 13,.7% 20,565%4 12,84 835 3.9
End of 1982] 39,500 13.0 33,900 10.5 5,600 14.2

End of 1987 | 70,400 12,3 54,500 10.0 15,800 22.6

End of 19921 117,000 10.7 86,400 9.7 30,600 26.2
End of 1997 | 182,900 9.3 134,200 9.2 48,700 26.6-
End of 2000 233,200 173,000 60,2001 25.8
1917 - 2000 10.9 9.7

Note: #) Estimated *%) Recorded

Fi#il b, FHEOEREENBH~ 2 o FRU L B BEON# FE_ T b, 1997 F¢H
266FDEHEOON L, COARBFHMIELAERTEOHERICL A4 DL EL LA S,
a) WEOUARIIEZD 1911 OB NEOWEL, TEKHRBKNE L, <20 FhHER

BEEMLA,

b) HXOANBBELOWIHTEKHER 254 %, ~2 o Fih CHAFOADMLE

OMPBEEERLC24F L L1,

) 220 THETHEEQUNEBEHL 25 1917 FOONPO I AR D OBURF 2 2~

IFORAEMKLTCI0E E LA,

MACERONBRAL{A TRH KX AERTBLAE 2000% 2 €0 23FEMDFHR
RERTEKZ109%, ~2 0o B 55074Ch 5,

Figs. 5-1»1U5-2 08Bl t » s ARHNOBRFICBLEOMEF L KB ICL T,
HANDZBANLHBLEEIhLLOTH S,

PAa REEDANIASDOONPOKBREK T AANIASDOE HEORE £ 0
i, TALLARBRERCGWAELTRLTW A, ChHBWHHEEKCENT, BHARE)
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Energy Generated (GWh)
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Fig.65-3 Comparison of Demand Forecasts - Energy
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5.2 RREHRQAASI2

521 #Ris
P Ao REIR 2 AR ROEK DA 4550000Wh b Tnd, 20 % LEFHNK
AR 2 A AROFRENBE Table 5—TKARI LT3, RHFE HRH 640740Wh, 414
HENEN90606GWh L HBYATCHABAIL TS,

Yable 5-7 Total of Bydraulic Power Plant Projects in Turkey

Energy Generated
State of Ruamber of Capacity (MW) (GWh)

Project Project Installed | Average | Continuous | Average | Firs
In operation 44 2,131 1,170 925 10,253 8,107
(7.9%) (1L.3%) [ (12.7%)

Under Con- 18 4,154 1,672 1,080 14,651 | 9,460
struction (15.41) {16.2%) | (14.81)
Final Design 26 4,483 1,712 1,400 14,977 12,264
(16.61) {16.52) | (19.1%)

In Planning 20 3,871 1,213 967 10,631 8,471
Stage (14,4%) {(11.7X) | (13.22)
In Haster 202 12,331 5,517 2,942 40,0%4 | 25,172
Plan Stage (45.7%) (44.3%) | (40.2X)
Total 310 26,970 10,344 7,314 $0,606 ] 64,074
(1002) (1002} | (1002)

198 4 51994 83 TOREIN B % Tavle 5-8 b LU 5—-9KRT, zoiEH. DSI
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Fig. 5-4 Ratio of Hydroulic Power Stations in Total
Installed Capacity ( Forecast)
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Fig. 5-5 State of Development of Hydraulic Energy {Forecast)
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Teble 5~10 Major Hydraulic Power Plsute under Constructfon

Installed Energy Generated
Project Capacity (GWh) Year of
(W) Average Firm Commissioning
Keban _
(1 - 8) 1,350 6,220 4,460 1974 - 1982
S. Ugurlu 46 273 206 1982
H. Ugurlu _
(F1 - &) 500 1,297 820 1980 - 1933
Aslantas .
(41 - 3) 138 569 360 1984
Oynapinar _
(f1 - §) 540 1,620 482 1983 - 1934
Karacadren _
(f1, 2) 30 142 84 1984 - 1985
Adiguzel 60 280 150 1986
Kokluce 90 538 576 1986
Kapulukaya
(H -3) 5t 190 150 1986
Altinkaya , _
(#1 - 4) 700 1,632 1,334 1986 - 1937
Gezende 150 528 130 1987
Menzelet
(21 - & 126 134 192 1987
Kilickaya
(41, 2) 120 332 236 1987
Karakaya _
(F1 - 6) 1,800 7,354 6,278 1986 - 1989
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Table 6~1 Hoothly Inflow at Beskonak Dam Site
tate: 15543

Year e, %ov, Dec. Jaa, Febo Mar. Apr. May Jua. $al. Azg. Sep. Tatal

1381 132,83 163,683 603.07 578,51 316,08 37661 195.9)  2WLED 163.99  IM.32 112.49 19255 3,370.%%
1582 188,83 151.32 18R 495,33 L5i.d0 455.90 385 284,19 11758 133.08 112,39 93.6¢ 3, 017.92
1943 3I6.51 2201 BRA9 450 M M6 222.33 0 3IRL33 276.4%  170.68  024.97 193,53 21.31  2,470.1%
134% 51840 12E.72 225,31 MMM 1R SO0 ML I 860 15500 122.93 1M3.94 31N
%5 §§5.52 153.87 238,09 43060 319,04 9.0 3IELEY  32EL95 193.93 15104 IES.03 .54 2,350
1946 144,23 123,98 541,33 NG00 379.35 359067 38,19 3F1.12  25T.19 185,652 187.15 194.39 1.32%.94
1937 321.3} 9.3 AST.0L IIS.TE 480,31 277,75 19.85  202.62 §3),719 33.93 71.14 6 85 2.6271.34
1349 12.0> I61.TF &h.€2 4TSI 450,15 236,47 255,10 245,09 165.78 11117 73.31) £3.70  2,77%.18
1943 67,8  61.%2 ¥2.07 I‘H.i‘.) 143,58 &CE.T8 312,31 283.33 14043 19140 75.33 5355 1,%35.03
1352 6388 F5.76  123.2)  182.19 106.83 167,23 IAIAT  230.98 130.9) 42,51 5%,47 $1.87  1,3312.M1
135 $3.54 55,82 B3.68 361,63 ITAL6T JAT.85 3M.17 34 24373 135,38 16).9% 1%5.9%  2,515.%4
1332 1BL.B6 119,97 RSL.LB 263,34 324058 3DG.0 27049 243,25 159.62 114,33 95.67 7302 2,361.4%
1953 1.5 296,86 1,026.63  S51.07  &I2.31 M85 33418 M9 233038 15945 11112 95T 4,355.%5
(3531 3%.13 83 83,07 k.31 23288 MIT.9S 21540 HL.9S EAS.E% 192,13 14,43 65.39  2.n31.%2
1355 245,95 $5)0.88 MA_85 487,66 313.32 253,30 237.19  1MK.41 1118 91.73 16,91 £3.1)  2,433.32
13356 31.2¢ 1503 1IRLOS 190,14 WL 335.G5 26348 212,17 1AM 35.97 1.1 63.53 2 Y197
1957 67.98 %7.5% 12375 151.97  152.51 z§9.7s 375.65 138,21 D2%.58 31.4% 8.1 58,73 1.574.0
3553 12,05 B1.30 18371 283 MAL.TA 426,93 3,85 255.57  M7R.AR 1RN.1B 17,62 3.9 2.B>2.67
5359 71.33 6247 3IL.5T £32.51 23046 169,90 MR2.&2  155.39 B2Q.%% £3.65 65,95 3.7 2,83210
135D 145 94.47 18329 AAD.47 173 195,13 265,01 MALM 126,14 5348 1.5 F5.49 290274
K351 81.51 17,91 &7 254038 ASELM 197.83  326.€5  1F7.26 E93.4S5 £3.5%) .57 55.%2  2,145.51
5352 73,87 1.3 11.16 16,23 A1).12 355,65 5,70 1.5 13.52 143,33 £5.24 2).5% 2,ti5.58
1553 102.4% N33 474.38 51974 AR ZD 320.74 23441 FWOLEE 2108 138.53 L15.4% £3.2y 3,109,798
358 12327 9115 11%.32 LAY 1R).AD 232.5r 172.85 KRN 128.3 ¥7.29 ir.76 72.34 LIV
1%55 A0 AL 13LTS LY 16 KES.Y7 455.18  RIN.I1 71391 127.1%  122.5) 31.53 3,mane)
1366 190,23 97.23  535.95 3,034.5) 1205 DINLIZ O S13.CA FINLSA 132,33 e4).5% 118,50 93.22 1AM
1357 121,43 $3.95 317.02 530l TI5.93 17481 43283 33563 B75.9% £313.13 112,87 33.51 2,657.91
HiE 1P 222.83 7MY 31148 133,19 515.43 ¥5.97 25405 19%.%2 123.2 197.79  111.5% L 1% 71 2.8
1358 13393 153,34 390.83 374,53 M08 W9.5 BRAS ISR 222031 135.97  119.97  E36.43 325285
E370  149.33 102.43  885.0F 524,95 S8R0 455,36 3NS5 255.67  ATA.0L MA1L72 140.27  Eanel 307048
1371 3.6 1IRLGY B95.34 13RS5 3ILLG) BMALPE 231.59  242.8% 162,85 L11.A2 95.59 i 227807
nn B1.45 12133 2,51 15R.3F 0 219063 233,69 15865 19).81  AL.0s 113,25 95.22 85.%  1,%3r.12
133 .51 11332 $3.91  12.7% 33T 5.3 2IRAY 240 1.9 KLY 85.52 T4.8%  1,334%.7%
13218 9175 ER.3S L6E.TE BES.AD W53 3N Fx3H) 181.4) 11804 $51.9% 2. a8r.5 555,48
147 35.85 IMM.85 ISR 4526 307 3SALTE MIAL05 3.8 IB.4Y  MAYLED 13D .4% 8T.38 3,021.29
1876 315.3% 237.58 26830 31303 RIL2 RLALD 35),19  E.ST  1EN.15 121.47 117 BFoM 2 ARG, 7Y
1377 345.85 13023 S12.61 1356 R1DLZ3 EAS.SY MALTS 239,21 1.1 172.18 .1 BT84 2000058
1478 25,69 $3.E6 29 SPASS FNLTE BBLLOE 339,51 IEALET B%5.26  130.8%  I35.8%  10.4) 3,139
1379 13303 L73.20 P04 63533 42203 5L 22933 BSLES MTLA 13843 102.1% LS T K2 3 2% (Y
183) 1203 X803 BME.E4 A55.5)  249.04 321,78 3423 167,93 ISE.A% TH1L.M4 1.%7 22,92 2,889
Lve.  10LT6 2.8 W28 803,87 323 91535 WINLAL ISNGS 161 121.0% 95.1% 84,33 Z,61.%
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Fig. 6-2 Isohyetal Map of Annual Mean Precipitation
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6.6 & X
DABFBEEANLIZLK LIS dC BT AERRH, HRKBKEGHAOCOERYE, B
KRREGHOHEL LORRKRI OELZ L LN A,
Beskonak By K7 6O A REHFICH Antalya BEMoARBARHYEML £,

1%3~1%0¢®18¢$®ﬁﬁnghfﬂ¥%%%ﬁ&$b.m&#aoﬁ%ﬁ%%ﬁ
Lf%m%ﬁ&OJO&L.ﬁ#ﬁﬁﬁﬁoﬁﬁﬁiﬁwLﬁo%oﬁﬁﬁTmu 6— 3K

=T,

Antalya BEIF CELRI A AR EBSISHIE Appendix A—2 KFT,

Table 6-3 Monthly Evaporation from Beskonak Reservoir

{unft : mm)
Month Jan, | Feb. | Har. | Apr. | Hay Jun. | Jul.

Evaporatfon | 51.2149.7 | 70.5|88.3 |114.1160.8]186.0

Honth Aug. | Sept. | Oct.| Wov, | Dec. Total

Evaporation | 167.9{138.5] 95.9] s59.6] 52.6 1,235.%

6.7 # B

Beskonak EIABTE ALK 0 545 RS & H K BOKERHK £ 0T, Beskonsk
FLEAOHEREBEBLA,

Beskonak RABIEIATH, 1969 £~ 1980 FE D BRI ICEE~ 123 A K &% > T Kopriicay
mﬂﬁﬁ%ﬁﬁﬁ&ﬁmﬁioﬁ%ﬁﬁbhka%OE%EEKIRH.ﬁﬁ%ﬁﬂ&ﬁ&
A 1,381 ppm, B/ 25 ppm, F¥H112ppm T H o,

Beskonak BIABI A DZHHHAE ( ppr } EEAR (nd/s ) 2 OBRBEES 3 1K
ﬁb?&Pmﬁ—ﬁﬁifﬁbtﬁboC@Hﬁ%%ﬁ,ﬁ*ﬁ@ﬁSkaﬁﬁﬁﬁ?b
Beskonak # 2 5 ACLE H IO L BiSEL, HEBOANY T oL, toiR, TRy
RiZ 4026 Anl e Z T NK, HAD BRGSO B0 202K 5T 5L 54 20, &
HEEG B 183nt ki yr K 2 2,

m*u&fmﬁﬁkaﬁamaumﬁétm"wmnifﬁbmﬁﬁﬁf&mﬂb.

L%mﬂ@ﬁpﬁfaof.Bummk%Emoﬁm$ﬁ¢ﬁﬁﬁkz&ﬁﬁa$t&ht
Xzs6h 3,

Bnbmk%&ﬁ%ﬁﬁbﬁ%KWNMYMDﬁﬁ

WHaw: HIAROER S HIZAppe
ndix A“Zi(_;};‘:?o
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Suspended Sediment Concentration (ppm)

2000

Fig. 6-5 Sediment Rating Curve at Beskonak Gauging Station
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6.8 BHAKR

Beskonak #' ~ % G ICBLKL O ALY REAKRIC OV THL, DBeskonak B0 25N &
PHAMERREE EE T A, TEMARKE(PMP ) 2B T2 LB Cha L

'?Jgi Hib,

RONARARFIVAKIRHKAWTHB LA PMF 2SS E L, RASEREKL

YR LAHAOBERARIHBL, toZSH 2 BT LA,

681 w[EERXHES (PHNP)

Képriicay MER & LT DA BHLBRICABIN T2 1 BEF0ARBEFROB KBS
BB Fig6-ARFIEDTH AL,

BHEHO 4B ( Yenice, Anamas. Kasimlar, Beskonak ) KRB ah< s gE
FIOBAZRLEZEL TV 1970 F~ 1980 FORRBUBEBEL <, PMP £ Hiti ) 4
B I0BOEELZ Storm % B L 7. Storm B iz 213 LEHOFHATR,

ThiessentkiC L DML fco TOE%L Table 6—41C7T,

Table 6-4 Area Average Rainfall during Selected Bistorical Storms
Date of Ratnfall Data (ea) Area Average

Storm s €o nta = Yalue of

%. | o tora AXAS | YENICE | RASIMIAR { BESKONAX | Ratafall
currence Sta, Sta. Sta, Sta. {e=2)
1 Fed. 21,°70 20.0 23.9 97.0 146.0 84.9
2 Nov. 22,'11 54.4 €1.8 72.3 120.0 $0.0
3 Dec. 11,'7F| 102.5 89.5 107.8 24.7 82.6
4 Jar. 30,°23 42.7 53.3 104.4 157.0 99.7
3 Dec. 16,74 38,8 50.8 101.5 85.5 79.1
& Jao, 31,'75 51.8 80.5 108.2 104.7 93.17
7 Pec. 13,26 95.6 85.8 60,4 47.7 65.9
8 Pec. 21,27 25.6 23,1 84.9 92.9 67.2
] Feb. 19,'18 12.4 12.% 3.4 201.2 69.0
10 Jan. 4,'80 43.)3 397 85.8 109.0 17.5

VI-14




(1) Main Storm® Precipitable Water

Table 6—4KRANTW S 10{HD Siorm® Precipitable Water # ML FI 22 FHIC
L hHEMLA,

—H K Precipitable Water DEHICH /7 o TH 12-- hour (3 7ckl 24 —hour}Persisting
Dew Point DR ALR TS 5, HEBARDCH Dew Point OBEIATHLATW A WD
T, Antalya BEIFOHFIHRARAMLE OE% Dew Point (CIKBRHEF LT LA, 2 LI
Dew Point {T) % 1,000mbFATOEKBTFL, U S. Weather Bureau (FEiD S 5T %
{ Fig.6—-6 22 ) % A"~ T Precipitable Waler 2 k¥ 7,

% ¥ Képriicay JRROHK % % L € Topographical Barrier i1 BL.1,200m¢ L 7,

Fig.6-6 Depths of Precipitoble Water in o Column of Air

Surface dewpalnt
F HMOROIPIBSIETVIHAGAL S50 e 732 maa 24 *F

WATHESDIZN & A 20 22 > - 28 sg¢ e
k“ [ 3 :.-" ::H- i ;J-_L 1 5;.3 ?
LT e T 0.52] 36
= TH R b .
mi‘{ rUEEN I anmat i ! Tk 9? —g‘_
- (eI anr TR ey 300
E : -4 xS A RN §i 1'853 -'-23“
2 S ) S |
T 400 [ Evban 192 £ .-
£ HH 1i {232 $24 3]
E Ral YIEE B RLE \'? -
TaEm1 Ny = &TH ?Q 22 a.;'
4 sool S HE HTHH Y e l~§zo§:
I TRy . 8l
E B =N i LATY B &1
i £NETaan 483 S EL 2
eco-& (JYSED
LR J EAH A 127 A |
) yAravdlr F
{ f] o 365, '._r—- ?;
. | Y LA il
0 05 10 15 20 25 30 35 40 45 Son
0 127 =4 wéﬂaze §35 762 £59 6 U3 ToAn
o WCEAYS 28 mmﬂag.?! 54 5-3‘0 ns ¥ 4 e a3 4¢5
_-_I)"QO 4580 2 M 5? I -] x 22 4 ;Tb-a:s(;g
FITAYIV:S A T4 }
_ ] Hi NAAV/NAVSY v 710
4 7 N
§ 1A NA VT 715 1244 8
= a0 FA L J,“/ . o |, 51 =
b 1 -
>
£ A e
H A A T127 o0, T
I 122407 80"
. ) " —_— E— 3
3 S SN O
& Q61 2 v Dotted oure shows
1 | crass.re of »rch GG
1000 | | s il o o B
) Q 05 10 L5 20 25 n
Q 27 254 38 08 635 rm

Precipitobie woler

Depths of precipitoble woler in @ ¢olrma of air of ony heght atoe

the 10COMINlibor Sevel 63 o function of the 1000- miltibor deapourt,
assuming saturation ond pseuda - odicbatic tapsee rale.

(U.S Moliona! Weather Senvice. )

VI-15



(2 Maximm Precipitable Water
Table 6 -4 RAN TS Storm % B AIET BiCH, Maximum Precipitable Water
LROLLESH B, Maximum Precipitable Water 11, % Storm BRELABL N
TTRLEL R LB KELEMT 5O HZXTH 5, Antalys BEIF ( 1930 &~ 1030
FIOSOEMOBKNPHEAILE %4 A BB o) 6% % F I I b Maximum Preci
pitable Water * HH L £,
(3 PMP
STRERLAMERI( PMP ) H, KR TEH LR A Adjustment Factor { AF ) & Table 6
TARRIRTO S Storm B PO M PHBTHE L ELTHIM L A,

Maximum Precipitable Water (rmm)
Precipitable Water during Storm { mm)

AF =

CDAF 2T 103D Storm £ B AL L 7 55 1 Table 6—S5HKFARhTWnAE,
30thJan. 1973 @ Storm i€ + 41 5 PMP 2 IOEDStorms@‘PTl’iﬁkfﬁft&$, L
&ﬁof.cmﬁ(PMP:szm)&ﬁéﬁﬁksﬁbPMPK&mLk,
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Table 6-5

Stoxm Maximization for Selected Historfcal Storns

Date of Area Average Probable
Storn Stora Value of Adjustment Maximum
Bo. | Occurrence Rainfall Factor Precipitation

(mn) {nm)
1 Feb. 21,'70 84.9 2.37 201
2 Nov. 22,'71 80.0 1.97 158
3 Dec. 11,21 82.6 1.76 145
4 Jan. 30,'73 99.7 2,38 237
5 Dec. 16,'74 79.1 2,02 160
6 Jan. 31,75 93.7 2.43 2238
7 Dec. 13,78 66.9 1.48 93
8 Deec. 27,'27 67.2 2.67 179
9 Fedb., 19,'78 69.0 .92 132
10 Jan. 4,780 17.5 2,54 197

6.82 HUROIES
@&@&ﬁﬁ?%ﬁékot.DS!xbﬁﬁéh&Buhmkﬁmﬁ%ﬁuﬁﬂéﬁﬁg
DEfE - R AR ( Appendix A—2 258 ) &, SMIEEENO 4 BF { Yenice, Anamas,
Kasimlar, Beskonak VTHAINAAGHEAHZBH LA, ToBS, 8- 2 %8
BRI, BRESANK -Ba2BEs5s o2 Storm%SEEUﬁiL(}‘ig.G—?ﬁﬁé), Beskonak
fﬂ%ﬁﬂ»ﬁ%$ﬁ@&ﬁﬁi%ﬁH&LkaEU&L&SEOﬁﬁuhdhbﬁﬁﬁﬁ
ﬁKEéThéﬂf.Ch&ﬂﬁ*ﬂﬁﬁ@&ﬁlD%%th%i%hb;
%ﬁhﬁﬁaﬁ(nfFuiﬁ?)%ﬁﬁﬁmﬁ&%&ﬁmﬁtkﬂﬁL.ﬁmﬁ&%ﬁ
%Lkocoﬁm%ﬁ&mhfuﬁwﬁmﬁﬁmkrb.ﬁ%%ﬁﬁ&*bk,
tiﬁ?ﬁfﬁmbtﬁEﬁME&%Ukﬁﬂ%ﬁﬁﬁfniiﬁﬁ%(ﬁﬁﬂﬁm)K

ﬂﬁb.ﬁﬁﬁﬁ=6*hm.ﬁ§§ﬁ=l%m@%ﬁ?%h%h@%ﬁ@&ﬁﬁLko
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TOMEL Fig6-8iART, Fig.-6-8 o5 8O eHATHL, ¥--2HBAERE
LTRHZTOBELITW, Beskonak 54 A A K+ AR LH LA, TOHRY Fig.
6—9 KR T,

1 7 Snyder @ " Synthetic Unit Hydrograph "OBE % v, EIERRS XU Kopricay
MoBRE G+ ZE L C Beskonak # 2 MAK P LRI LIEM L 2. TOREL Pig.
6— 1R T,

B Wi, Fig-6-9 OR{76did Beskonak # A AK 1 58D TH % ¢, Beskonak
FIABIBACET ARMEE T L, LALAS LEBAROSknlL A BhThinoo, Fig.
6— 9 DBELE0i Beskonak # a5 AL XA TE AL HH LA,

Fig- 6-92+i0Tig- 6 10OBNRLEETLE, Y- 2RBH DT LRBWILS A,
RIZHLWEELLh D, #23 IFBKUDRAINNREABOHNCBAGASLEL AR
HBrEeHZELT, € -2EHOKEWFig6-9 % Beskonak # & HiAAK#H 5 BRI
HlL&,
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Run-off (mS/sec/1Omm)

350 -

300§-—

250

Fig. 6-8  Unit Hydiograph of 6 hours duration and 10mm run off depth
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6.8.3 PHPOKMANS
SHERRANOBRN tH, SSHMREORHIE WD T, Antalys CEBE A b fe RER 1 4 6
HEbL LK PMPOBEIABLHET AT E K LA, Antalya I3} 5 24— hour Bdioitx
B 285 H B DR A © Oymapinar Dam and Hydroelectric Project -Second Phase
Final Report - 1969 " #WIHbhADOTLOF - 22w i e L ic L/, Antalya I~
B L 24 hour RRIOREH 2BMAHBBE Pig.6—11 1R, OB HRBRICHK
DT, PMP OB 4% Table 66 K Z 3@ bicE b,

Table 6-6 Most Critical Storm Sequence

Hour |0 - 6 6 - 12112 - 18|18 -24 Total

Z 4 9 21 66 100

PPH 9.5 21.3 49,8 156.4% 237
(=m)
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Fig. 6-11  Time Distribution of 24-hour Rainfall at Antalya
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6.8.4 HLHWRH
BROMRXELY 2a/br 2 L, PMPOKABTE4 TN LA (Table 6 -7 £ )

Table 6-7 Effective Rainfall Duration of PMP

(om)
Hour 0-6 6 - 12112 - 18|18 -24 Total
Total
Loss 12.0 12,0 12,0 12.0
Effect
Roscstive] 9.3 37.8 | 144.4 191.5

6.8.5 PMPIZX 5 Flood Hydrograph

6.8.2 TIEECL 7 Beskonak # 2 5 A0 5589 ( Fig.6-9 28 ) £flvtT, 6.8.4CH

L7 PMP O A RICR] T 2 Beskonak # 2 554542 21 2 Flood Hydrograph % fEr L
.

686 A =
SHEEBNOBEF -2 8545 FRr o, ?{sététﬁ]ﬁiic%*E’E:c@a‘l,fwal{ayrmepe
al&i%Z 5 U K Oymapinar BB FWCERLABEF LOME 7 — # % v T, g T
4 Kopricay oM B X3 LA,
Kayraktepe 1B ES H 1 UV tOBBIC+ W
) REBER2ATS~5 BB cds
@ RECIIMIOBRKRHBEAIA~4 R 2
B 3A~SAKPWT, BRABOUEHREE1.500m FK B LR S
THh, JIBHREPWCLRSRE(M, @, Q) KALTARITEE T2 KL
oo
AREROPT, UEEE LS00m Lo 580ka? T, £ OEHESH EL. 1,800
mTH5. Antalya TD 3 BIC3 1 % 10 - day duration D HE KT %1930 5~ 1080 %
I TORFRRI VAN, FHUZGELEL 1.800m COBICRITL, & asnr L,
1 7 Maximum Rate of Snowmelt Runoff it Kayraktepe SI& % £ %12 L 0.40 10.e-C— day
ELA,
ABZERPOFHAIN L, MUK I AKdpricay NOBAEB RO T EH Table 6 8
HRTAadTdhs,
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687 HEHB

Kopriicay MR OBTEEI( 2 B~ 5 1) K343 5 Beskonsk BIXKF OB P& % 5~
T Beskonak # £ BfUC i AW R I L C1200/s OE% 57,

6.8.8 wEEBMAMK (PMF)

BELOYHHULAPMPE IR S L AHNEMEZ bUKEEEED 4 Fur5 o
EERGLLHLICL Y, Beskonak 2 A AP LATERARAK( PMF ) Do Vo
5?&ﬁﬁbﬂo%@ﬁﬁérmﬁ7mkﬁ?,

LD~4VeXs371h, MEFARKESL 41,5000 /s HEDL,

6.89 HEHAKX

190 F~ 19794 D 10 Y il bic b, Beskonak BIABI 1T ¥ -2 RO BISE AF
b ((Tadle 6-988), FHAC - 2K BHKRA318n/s ( 1949 3 0, 19504 1
H). BEX220045 ( 1977 F128) %28 L5,

PEKIAE B I H Gunbel DRERHLAMUL, Fig.6-13 Kt OB 7T,

6.8 8 THHL 4 PMF = 4.5000/s D4t Fig.6-13 LA T ERRICRA T B Lic L
B, PLESOOOEEARAKCHNTLEELLRS,

b, GBXBY 22000 URBKFELCH, 28R (a3220 -t 22 3R ¢
UTHSEHEELC, STHARKLHAST 2 125000 s R RAIL 7,

6.816 ARARi

ﬁ#@D*ﬁﬁﬁ*&l&mmﬂﬁﬁfﬂﬁﬁkﬁ*(PMP)#%&T%&hﬁﬁ%E
LY EH 2 0UF LR AR 21T > 2.
BFAXBoirgEs

%b%%ﬁLt.PMP&n{fnfﬁ?KﬁLfﬁ*ﬁEK%baﬁ
EHABORAQOLHE L, TOBRY Fig.6-14 K,
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Table 6-9 Arnual Peak Discharge at Beskonak G.S

Date of Annual Peak Discharge
Year Occurance (ndf
mlfsec)
1940 Feb. 1,607.8
41 Jan, 176.0
42 Jan, 1,352.0
63 Dec. 581.6
44 Dec. 684.0
45 Rov. 598.0
46 Pec. 1,003.8
47 Bec. 728.0
48 Feb., 1,156.0
49 Mar. 317.8
59 Jan. 317.8
51 Jan, 832.2
52 Feb. 516.6
53 Dec. 25 1,622.4
54 Feb. 19 400.0
55 Jan, 12 548.8
56 Rov. 27 516.9
57 Har, 2 280,2
58 Jan, 9 1,032.8
59 Jan. 5 969.8
60 Deec. 31 557.0
61 Feb, 5 468.0
62 Feb. 16 822.0
63 Dec. 12 863.0
65 Dee, 15 349.0
65 Feb, 17 1,486.0
66 Jan. 21 1,486.0
67 bec. 23 536.0
68 Jan, 3 798.0
69 Dec. 29 923.0
70 bec, 17 775.0
71 Feb., 18 413.0
72 Dec. 12 764.0
73 Feb., 26 152.0
74 - =
75 Jan. 30 1,400.0
76 Rov, 24 1,260.0
17 Jan, 13 2,200.0
78 Jan. 20 1,200.0
79 Jan. 14 850.0

Year: Hydrological Year consists of the period during
October - Septeamber
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Fig.

@ Drillhole by EIE end DSI

© orillhole of UNDP/DSI Project
@® Orillhote by DSI {1983}

Detalied Location of Drillholes in the
vicinity of Beskonok Domsite ore
shownin Fig, 7-8

0 Skm
i 1

7-1 Location of Orillholes
in the Vicinity of
Reservoir . Area
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Table 7-2

List of Drfllholes at Beskonak Dapsite

and fts Viclaity

Nage —Elez:§lon N Coordinatfon ; li;ﬁth Remarks
*1,5-1 180.24 4,103,863,29 609%,625.83 360,00 Inclined hole
*LS1-2 | 177.05 | 4,103,823.93 |  609,736.37 | 392.23 (3%
*RS-3 89.83 4,103,891.09 609,427.18 140.10 In Adit RT-3
XLS5-4 72.59 4,103,948.43 609,590.69 90.20 In Adit LT-1
*LS-5 113.73 4,103,948.84 609,656.59 125.00 In Adit LT-2

LS-6 196. 74 4,103,745.98 609,894,055 400,22
RRH-7 - - - 150,70 On river bed
*RH-8 - - - 125.00

RH-10 - -~ - 150.25 =

LS-11 193,22 4,103,811.40 610,193.62 300.00

RS-12 | 115.40 4,104,040.99 608,722,227 150,00

RS-13 | 243.90 4,103,585.95 609,225.64 353.23

LS-14 | 207.62 4,103,806.20 610,569.61 330.17

RS-15 | 267.71 4,103,463, 14 609,051.62 314.80

RS-16 1 198.86 4,103,421.63 609,264.01 230.900

L5-17 136.175 4,103,565.07 609,903.42 190.00

RS-18 | 297.64 §,102,666.6% 608,592.24 371.00

LS-19 | 194,14 4,104,551.58 611,376.23 ] 431.00

RS-20 | 289.52 4,101,652,78 607,867.06 375.00

LS-21 | 137.9% 4,104,417.59 610,852.60 228.00

RS5-22 | 254.70 4,103,792.75 608,257.28 260.00

LS-23 68.68 §,1056,128.61 609,744.94 152.00

RS-24 272,20 - - 320.00

. Secondary

H1 164.79 4,103,540.21 610,709.9%4 100.60 dansite

H2 143,95 §,103,527.75 610,821.18 200.00 -

H3 164.05 §,103,524.00 610,960.37 65.00 -

Total 26 holes 6,310.68
Note 1: Drillholes except RS-24, which was drilled by DSI in 1977, were
drilled by EIE between 1367 and 1971,
2: Drillhoes marked with * are located at the dan site
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Table 7-3

the Feasibility Study

List of Drillholes Drilled by DSI for

—— S
Location | Naze | Elevation Coordination Length Remarks
- {m) X (m)
Right- |RB-1| i40.1 144, 4
bank
- RB-2 133.45 128.00
Total 2 holes 272.00
Table 7-4 List of Drillholes in the Yincity of
Oluk-kopry Springs
Name | Elevation o Cboraination Length Reparks
I . .Y X E___ Y (m)
21549 200 199
21550 162 300
21551 198 231
Total 3 holes 730
Note :

ViI-8

Drillholes belong to UNDP/DSY Project and were drilled in 1977
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