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" Table 9-17

Study on Optimum Layout of Artvin Project (1)

% Alternative Power Plant .... Coal-fired One

-~ Upstream Dam Site
{Rockfill Dam)

pownstrean Dam Site

Itgm.g_ Unit Vppgf;nZower ang;aﬂzwer Grgsiz? pan) (Arch Dam)
Installed Capacity M 262 286 322 320
Maximbm.Discharge L ey 327 327 333 333
Rated Effective Head ® 95.0 103.8 113.7 112.9
Firm Peak Paver MW 260;7 274.1 305.6 303.6
Annual Energy GWh| 836.2 889.8 995.2 988.8

' tnvescmenzfﬁést 10971 +148,900 1 162,600 145,700 139,300
iﬁternal Rétg of Return| % 38.2 '34.§ 39.0 41.7
.Sufplus Benefit 10691 13,710 - 13,910 19,060 19,480

(B-C)
fgnefit=Cost Ratio - "~ 1.89 1.83 2.25 2.34
(B/Cy .
Energy Cost TLI. 19.0 T 19.5 15.7 15.2
K¥h
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Study on Optimum Layout of Artvin Project (2)

Table 9—18
* Alt@rnative Power Plant .... 0il-fired one
RockerL) Daw bomstrean Dan Site
Ttem Unit Upgigniower .Luugfézzwer G;Eiii; pam) (Aféh Dan)
Installed Capacity My 262 286 322 320
Maximum Discharge m3/s 327 337 333 133
Rated Effective Kéad m 95.0 103;8 113.?. i12,9—
Firm Peak Power MW 260.7 2ia.l 305.6 303.6
Annual Energy GWh 836.2 889.8 995.2 - 988.8
Investment Cost 10971f 148,900 162,600 145,7'00 4 139,300
Internal Rate of Return| % 27.4 26.1 30.0 31.5
Surplus Benefft 10671] 17,980 18,540 24,250 24,640
(8-C) _
Benefilt Cost Ratio - 2.17 2.11 2.60 2.70
(B/C}
Energy Cost TL/ 19.0 19.5 15.7 15,2
KWh
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Table 9-20 Summary of Operation Study of Yusufsfi Ressrvoir -

Discharge - qutflow fiom
Year Inflow Evaporation for Power . - Spillway
(106m3) (106a3) ~ (106m3) (1083
1942 6213.1 38.0 4815.5 1091.8
1943 3426.7 37.1 3428.,0. L 0.0
1944 5204.4 37.5 4443.0 685 .4
1945 1 3160.2 36.8 3312.3. 0.0
1946 | 4034.0 37,2 3708.9" 99.0
1947 - 2806 .1 35,4 . 3025.3 0.0
1948 3648.8 36.7 3401.9 66,5
1949 2787.0 3641 2926,3. 0.0
1950 3448 .4 36.6 3237.1 0.0
1951 3512.5 37.0 3364.0 0.0
1952 3823.8 37.4 3923,3 0.0
1953 3475.5 37.0 3376.7" - 0.0
1954 4570.9 37.6 4290.9 169.2
1955 2093.4 35.6 2547.9 0.0
1956 3021.5 35.2 2709.1 0.0
1957 3399.4 36.5 3322.1 - 0.0
1958 3155.4 36.5 3129.0° 0.0 -
1959 3870.8 37.1 3649.4 0.0
1960 5389.0 38.1 4877.3 564.3
1951 2209.5 35.3 2578.7 - 0.0
1962 | 3366.7 36.0 3101.3 0.0
1963 6128.6 37.4 4666.7 - 1158.8
1964 4209.8 37.2 4117.5 213.1 -
1965 3991.7 37.2 3873.0 0.0
1966 3769.8 37.1 3870.5 0.0
1967 4151.3 37.2 3899.9 0.0
1968 6473.9 38.1 5064.9 1730.8
1969 4280.6 37.6 - 3961.8 323.6
1970 2987.8 36.9 3098.1 0.0
1971 3630.5 37.0 3500.1 0.0
1972 3803.7 37.4 3727.9 0.0
1973 3191.6 36.6 3301.3 0.0
1974 2907.2 36.1 2953.4 0.0
1975 3073.3 36.1 3031.6 0,0
1976 4399.3 36.9 4091.3 43,2
1977 3471.1 37.0 3541.5 0.0
1978 4129.3 37.1 CH017 .4 85.6
1979 3869 .4 36,8  "3661.6 0.0
1980 4021.6 - 37.5 3901.6 264.,0
1981 3519.0 36.5 3438.7 0.0
1982 3441.6 36.7 3541.9 0.0
1983 2573.9 34.0 2535.5 0.0
Average | 3777.2 36.8 3594.4 ' 146.1
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Table 9-23 Summary of Operation Study of Artvin Reservoir.

 Discharge Qutflow from
Year Inflow Evaporation for Power . Spillway
- (108m3) (106m3) (106m?) (106a3)
1942 6068.5 4,8 5076.7 © 980.8
1943 3519.2 4.8 3514.3 C 0.l
1944 525%.8 4.8 4648.4 606.3
1945 3369.0 4.8 3364.6 0.0
1946 - 3857.1 4.8 3826.9 - 257
1947 3078.1 4.8 3073.6 0.0 .
1948 3518.6 4.8 3513.6" 0.0:
1949 2967.0 4.8 ©2962.1 0.0
1950 3293.4 4.8 . 3288.9 0.0
1951 3416.0 4,8 3410.4 .0
1952 3969.3 4.8 3964.6 0.1
1953 3423.7 4.8 3418.8 0.0
1954 4522.8 4.8 - 4416.4 102.0
1955 2573.4 4.8 . 2568.9 0.0
1956 2763.0 4.8 2756.6 0.0
1957 3387.7 4.8 3382.8 0.1
1958 3206.8 4.8 3202.2 6.1
1859 3738.5 4.8 3733.2 0.0
1960 5616.1 4.8 5104.4 501.3
1961 - "2661.3 4.8 2656.5 0.1
1962 3225.1 4.8 3220.5 : 0.1
1963 5963.9 4.8 4834,0 - 1074.6
1964 4426.5 4.8 4324.0 - g97.9
"1965 39498.8 4.8 3993.8 0.0
1966 3966.,0 4.8 3961.0 0.2
1967 4017.3 4.8 4012.2 - . 0.0
1968 6689.6 4.8 5319.5 1365.1
1969 4340.,2 4.8 4054 .7 280.6
1970 3195.1 4.8 3189.8 Q.1
1971 3617.5 4.8 3612.6° 0.1
1972 3859.4 4.8 3654.5 .0
1973 3434.0 4.8 3429.0 0.1
1974 3036.8 4.8 - 3031.9 0.0
1975 3148.2 4.8 3143.6 . - 0.2
1976 - h262.5 4.8 4251.7. 0.0
1977 3620.0 5.8 3615.1 . 0.0
1978 4236.3 4,8 4185.,9 45.4
1979 3794.2 4.8 -3789.3 G.1
1980 4257 .2 4,8 4033.6 - 219.3
1981 3553.5 4.8 3548.,9 0.1
1982 3648.5 4.8 3643.7 © 0.0
1983 2631.8 4.8 - 2627.3 0.2
Average 3836.5 4.8 3705.0 126.2
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Table 926 - Plan Qutiine of Deriner Reservoir and Power Plant

: Iterﬁ | : S | I,.lnit. Description
:ﬁggérvoiri'
MaximumVWater Level - m . 395.0
_*Higﬁ'Watér Level : m | 392.0
Low Watef Level . | n : 332.6
Aﬁailabié Drawdown ' | m ' 59.4
 Reservoir Aréa | | km? 26.3
' Gross Sthage Capaéity ' 106m3 | 1,948
| Efféctive Stérage'Capacity : 10§m3_ 1,190
Dan
| Height = | R n 245
Power Plant
- Gross Head . (at H;U.L.) o n 207
Efféctiﬁe Head (at H.W;L.) n 205
Maximum Discharge (at H.W.L.) | wd/s 392
: Installed Capécity ' MW 670

9--87



Table 8--27 Effect on Deriner Projact by Yusufali Project

Periner Project

Deriner Project

Item Unlte without ~with
Yusufeli Project | Yusufeli Project

Annual inflow 10603 4,849,0 4,807.9 - “h11
Discharge for . 4,567.5 4,647.0 79.5

power .
$pill . 9524 132.0 ~120.4
Evaporation " 29.1 29.0 -0 1
Average Water o .

Level m 379.2 380.2 1.0
Annual Energy Guh 2,054.0 2,083.0 29.0
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Fig. 935 Deriner Reservoir Sto'fagé"'_Cafpacit? and Area Curve

E. L. | Areo (kaf)| Volume (I0%m?)
190 0.00 0.0
200 0.10 05

225 1.40 9.3
250 343 79.7
275 5.75 194.5
300 | 9.7 381.0
325 1298 6578
350 17 49 1038.7
375 22.48 1538.3
400 28.23 2172.3
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Water Level of Yusufeli Reservoir (m)
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Fig. 936 Watar Level Frequency of Yusufeli Reservoir.
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3 Taf;la 9--28 Alternative Patterns of Transmission Line for Coruh Project

| Trang—- -

mission Line | Voltage:| Conductor | Number of | Length | Lead-in
pattern |. No. :| ~(kvV) | (MCMACSR) | Circuits | (km) Point
{Case). _ L : .
: Y-A 380 954 x 2b Single 19 :
H . A-H 380 954 x 2b Single 74 Hopa
Total : 93
Y-A | 380 954 x 2b Single 19 _
2 A-H | 380 954 x 2b Double 74 Hopa
' Totsl | S . 93 .
S CY¥-A | 380 954 % 2b Double ‘19
3 A-H | 380 954 x 2b Double 74 Hopa

Total

Y o2 Yuéufeli Power Plant
A ¢ Artvin Power Plant

'H : Hopa Substation

Note: TranSmission‘SySteﬁ'of Each Pattern As shown on Table 9-29,
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B 4T - R | o SRR
SORE. F—2 1 (380kV, 1 FIE) ORBRARRSRL -¢wz%(%mvzﬂ=
B KBLHL. T @ﬁﬁk%@wﬂ¢ﬁﬁ%&ﬁbtg§\¢ AZ#EB&:

FERCHENTS B,

9.3.4 # H .
AHEORBHLE LT, BBy~ R 2EMRT A, 7 - 22 DRBBMH. KD
BOTHD
ZEHEE SSOkv o
SO Yuswfeli®®B ~ Artvin%ﬁiﬁmﬁﬂ 1 ES (19%a ).
Artvin REH ~ Hopa B 2 EE (Tdka)
B E : #9%k o
BORE Ny - vORBKIIROBO TH S,
BORESS — VIEBLT, BENTS D, |
EBEHOLOArtvin R BT ~ HopaZE W R 4%, Zﬁﬁaﬁék‘%ﬁﬁﬁ
i %kﬁﬁ(?usufellfé‘ﬂpfratV)Erzurml’}b‘ 380kv*€§§?“§‘%’> ER&b,
mm(%)&mMMmﬁQ%&W—T%mﬁT%&QD %@#%hﬁﬁm X

NG o BN
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Table 9-29 Ecdn’dmid Cnmp&riébn_ ef-Transmissian for Coruh Project

Transmission Pattern Case. l o Case' 2 _Ca'se 3 Reference
o _ g - Hop_a‘_S.VS + 5} . ' Hopa $s. -5 Hopa S.5 e Hopa S.8
Power System _ v 't" ' ' S '
P *
rogram % 2 | 74km
Bind Artvin -8  Artvin a— | Artvin Artvin PP
N _ P.P - PP R - PP e
Htems ] (e=320MW) , (P2320MW) O (P=320MW) 19km
4 2 O A . 2b ¥ o ‘ B .
T - Yusufeli. o Yusufeli - Yusufeli - b
N o 2 R e S 2 3
L U (P=540MW) l_ 1 (P=540MW) L (P=540MW)
— et : RENE B ' Lt
Transmission Line _ _ _ ' :
Voltage kV) 380 380 - - 380
Length to be cohstructed (km) (19 +74) (19+74) (19+74)
Number of Circuits _ 1 : 12 i
Size of Conductor’ . 954MCM 2b - 954MCM 2b 954MCM 2b
Construction Cost (10°TL) 2,985 4,747 5,199
Annual Cost (10°TL) 340 41 593
Station Equipments
Switch gear set
380 K Outline R ; S o
Constructicn Cost (105TL) 1,122 1,686 2,247
Annual Cost (10°TL) 128 _192_- 256
Transmission Losses o _
" Peak Power Loss (12.4MW) 1,013 ( 7.3MW) 597 (67MW) 348
Annua! Energy Loss _ (26.9GWh) . 308 {14.7GWh) . 168 {13.5GWih) 155
Annual Cost (10°TL) 1321 165 - 103
Total Construction Cost  (10°TL) 4007 6433 7,446
Total Annual Cost (106TL) 1,789 1498 1,552
T o A SN 3. Cost e loss as
Note 1 : « _+ : Scope of construction cost 2 : ‘Annual cost factor. o ~ 3 ::Cost for power loss and energy loss
L v e s d ' © “(a) 11.4% for transmission line (2) 81.99x10* TL/kW/year -

for economic comparison

{(h) 11.4% for station equipmént :

“(b) 11.45TL/kWh
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Table 10—1 Comparative Costs of Spillway-Dam Combinations .

T Number of Gate ' .
e Unit 3 4 5
Item : Tt el ' : : L
Dam & Reservolr .
High Water Level m 710 710 '=-?1b?” '
Maximum Water Level m 715.0 712.3 710.6
Dam Crest Elevation n 717.7 715.0 - 713.3
Design Flood m3/s 9,000 9,000 9,000 .
Spillway
Dimension of Gate m 13.5 % 15.5 | 13.5 x 15,51 13.5 % 15.5
Maximum Discharge ndfs 7,380 7,970 8,520
Construction Cost _
Dam 106 1L | 52,380 50,900 48,960
Spillway 10 v | 23,570 24,360 31,990
Gate, Stoplog 106 11, 830 1,020 - 1,220
Total 108 TL | 76,780 76,280 183,170
@y MEw

K BB S . DI KIS TR KRR BT B ic, R, HAMO L

Bk T B BEE D, Yusufelif ALBNT, FRBICTHD A
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X0 0MODOEEAIA ¥~ P ERT D,
BB EBRLC, AP ¥ 50 | REERA LN, WEHOREBLEE
352 2ROFMBEABICREE L. SRBMBHBE T ARE b FL o DY

TRFENZRSITHAL D,
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Fig. 10~2 Optimum Diameter of Tailrace Tunnel (Yusufeli Project)
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Construction Costs of Cofferdam and Diversion Tunne! '(10671_)
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