Discounl rabes 6%(1) . .
q : fég.Td kW VYalue Bl= 68 USS/kY Ct= 0.063853058
B/C: 1.154 KW Value B32= 0.063 USS/RUH -§?=.0.05367?595. : L
a-r 28. 34 i) Value B3= 0.605 USs/kWH C3= G.041516562 _:UHIT3H11{1nn ik
YeariSerial Cosl hiscounted Project Sales Discounted Bcne(it Flow
Number Flow Cosl. Flow}-r- -——-rmyorr—= - IR AR R
Salable Surplus Useful Useful -
Energy AEnergy Capacity Capacity Tolal
(Gui/Yey | (GWR/Yr) () o :
1‘]81’r 1 4.81 o 4.29 6.00 0.00 0.00 0.00 08.60 ©n.en
1588 2 19.57 15.60 30 0.09 (.00 0.09 0.00 _,i)._ut)
1189 3 21.57 1%5.35 0.00 0.09 0.00 0.00 BN R
17940 4 21.98 3.1 o 0.G0 0.0 0.00 0.00} - 0.0 S4.80
1991 5 17.89 22.63 g.08 G.00 0.00 0.60 - .00 .00
1992 4 57.03 29.19 0.00 .00 .00 0.00] . - 0.00 0.00].
1993 7 9%.67 44.63 0.00 000 0.00 0.00 . 0.00 -0.00
1994 8 0. 49 26.39 179.060 €91.10 52.00 ‘4.55 1.39 1,42 7.37
1995 g 7.25 2.61 256.00 Gi4.10 69.60 5.81 .10 e 8.6
199 1 12.85 4.13 333.00 537.10 86.10 6.75 0.867 - 7 1.88 - 9.50] .
1997 11 9.02 2.59] - 415.00 488.50 104.20 7.511 - 1,27 2.03) -10.83
1998 12 3.0 0.92 500.00] . 8063.50( 0 123.20 8.08] L0353 2051 11.26).
1999 13 3.60 .82 588.00 715.50 143.00 8.48 - 0.81 2221 11.53
2000 14 3.60 0.73 680.00 623.50 149. 40 8.76f. - 0.03 - 2.07) 11:48
2001 1% 3.60 0.65 776.00{ - 527.50 149.40 §.93 0.48 S 1.8% 11.26
2002 16 3.460 0.58 876.00 427,501 149.40 9.00 0.34 . 1.65] - 11.00
2003 ¥ .69 0.52 5980.00 323.5%0 149.40 8.9% 0,23 1.47 10.72} -
2004 £ 3.460 0.46 1089.00 214.501 - '149.40 8.92% . 6.13 1.32 - 1038
2005 i 3.60 0.41 1201.00 102.50 149.40 §.78 0.0% 1.17} . 15.62] .
2004 20 3,60 0,37 1393.50 0.00 149,40 5.51 0.00 .05 9.50]
2607 21 3.60 D.33 1303.50 0.00 149.40 7.60 0.00 .94 8.54
2008 22 3.6 0.29 1303.50 0.00 149.40 6.78 (.60 2.83 T.42
009 23 3.60 0.26 1303.50 0.0g 149.40 6.05 4.00 - 0.74 (11}
2010 24 3.6D 0.23 1303.50 0.0n 149, 49 h.41 0.09 - 0,66 6.071 -
201! 25 3.60 0.21 £303.50 0.00 149.40 4.83 g.¢0 .0.59¢ 5.42
2012 26 3.60 0.18 1303.50 (.00 149.40 431 D.00 0.53 {.84
2013 27 3.60 2.16 1303.50 08.00 149.40 3,85 -0.00 D.47 4.32
2014 28 3.60 0.15¢  1303.50 0.00 149.40 . 343 . 0.42 3.86
2095 29 3,60 6.13] . 1303.50 000 149.40 3061 0,37 3.44|
2l Wy 1.6 .12 1303.50 080 14%. 40 2.74 0.33 3.08
0317 314 3.60 0.10 1303.50 0.00 149.40 S 284 0.30 2.7%
20%8 32 3.60 §:69 1303.501 G.G07. 149.40 2.18 6.27 - 2.45
2018 33 3. 60 0.08 1303.50 6.60 149.40 1.95] 0.24 C2.197
2020 34 3.60 0.07 1303.50 0.00 149.40 1.74 0.21 1.95}
2021 35 3.60 0.06 [303.50 0.00 149,40 1.55 .19 1.74]
2022 36 3.60 0.06 [303.50 0.0¢ 149.40 1.38 g.17 - 1,561
2023 37 3.60 0.05 1303.50] 0.00 149.40 ~1.23 C0.15 1.39
2024 38 3.00 0.04 1303.50 0.00 149.40 .10 T 013 1.24
2025 39 3.60 6.04 1303.50 0.00 149, 40 0.94 0.12 [ER R A
2024 40 3.60 .03 [303.50 .00 149.40 (.88 - 0.10 C 099y
02Tl 41 3.60 0.03 1303.50 0.00 149.40 0.78 0.09 0.88} -
2028 42 3.60 9.03 1303.56 0.0 149. 40 0.707 (.08 - 0,79
2029 43 3.60 0.02 1363.50 0.00 149.40 0.62 0.07 0.70] -
2039 44 3.60 0.02 1303.50 0.09 149.40 0.56 0.06 D.63f
2031 45 3.60 0.02 1303.50 0.00 149.40 0.50 0.061 . 0.56
2032 46 3.60 0.0t 13063.50 0.60 149.40 0.44 0.05 © 050
2033 47 3.60 n.01 1303.50 .00 14940 ©0.39 0.04} 0.44
2034 48 3.60 (.01 1363.50 0.00 149, 40 0.3% 0:04 0.40
2035 49 3.60 0.01 1303. 50 0.00 149.40 0.31 0.03 0.35
2030 50 3.69 0.01] . 1303.50 0.00 149.40} 0.28 0.63 0.31
2037 51 3,60 0.0l 1303.50 “0.0h i49.40} -~ 0.25 0.03 0.28
2038 52 3.60 0.00 1303.50 0.00 149.40 0.22 0.02 - 0,25
2039 53 3.60 0.00 1303.50 0.00 149,40 0.20%: 0.062 0,22
2040 54 3.60 0.00 1303.50 (.00 149.40 0.18¢ - 0.02 0.20
204) 5 3.60 0.80 1303.50 0.08 149. 40 0. 16 .91 D18
2042 56 3.60 0.09 1303.50 0.00 149.40 .14 0.0t B.16
2043 57 3.60 0.00 1303.50 0.00 149.40 0.12 p.0 0.14
Tolal 508.93 183.74 30.69 212.08
C1: average aet cost of uscful salable epergy and capacity
£2: avérage nel cost of useful salable energy
C3: average nel cost of total energy and capacity

. Disecounted

Cash Flow Hethod

Caser - 60




Discourt rales
2 22820 5= 1 .
¢~ 188.88 | . kW Value Bl= 08 US$/kW Cl= 0.061117172
B/C= 1.208. kW Value B2= 0.063 USS/kui C2= 0.049534)% :
N 39.32 - -kWH Value B3= . 0.005 US$/%4H €3- §.037754520 BHIT=Hi 1) ion WSS
Year[Serial Cost liscounted Project Sales Discounted Hemefit Flow
Napber Flow Coxl. Flow - S
. Salable Surplus Useful Salable Surpluy Useflol
.. ) Energy Energy Capacity |Energy Eneryy Capacity Tutal
i i (GUit/fr) 1 {GUHAY) (M) :
1987 l 4.81 4.291 0.00 0.00 0.00 0.00 0.08 0.0Q .00
1988 2 19.57 15.60 9.00 0.00 9.00 0.00 .00 0.00 0.0a
1989 3 21.57 15.35 C0.00 0.00 0.00 0.00 0.00 0.00 0.00
1990 4 22,25 14.14 0.400 0.00 0.00 0.00 0n.00 0.00 .00
- 1991 5 4194 23.7 .00 0.00 0.00 .00 0.0 0.00 0.00
1942 & 01.20 31.00 n.eo .00 0.00 n.4a0 0.00 (.00 0.00
1993 1 102.14 46.201- - 0.00]. 0.00 0.00 0.60 0.00 0.00 .00
1994 8 52:10 21.04 179.00 836.10 52.00 4.55] 1.68 1.42 .07
1995 9 2.48 0.89 256.00F  7%9.10 69.00 5.81 1.36 1.69 8.87
1996 .10 1.61 2.45] . 333.00) - (82,10 B6. 10 6.75 1.09 1:88 9.3
1997 It 13.21 3.79 415.00 600. 10 104.20 7.51 0.81 2.03 10. 41
1998 12 ERI%Y .37 . 500.00 1014.40 123.20 3.08 1.30 2,15 11.53
1999 13 3.73] 0.8% 588.00 926.40 143.00 8.48 1.06 2.22 1877
20000 14 3;?3 ) .76 680.00 834.40 163.70] 8.76 }. 85 2.27 11.8%
2004 48 3.7% 0.6h 176.00 T38.40 174.98 §5.93% 0. 67 217 1.
A1 4 I | 3.73 0.60 876.00 638.40 174.90 9.00 G.52 1.94 11. 46
2003 17 3713 .54 980.00 534.40 174,90 8.99 0.38 1.73 11,1t
2004 18 1.73% 0.48 1089.00 425. 40 174.90 8.92 0.27 1.54 10.74
260057 .19 3.73 0.43 1201.00 313.40 174.90 8.73 .18 1.38 16.34
| 2004 20 ENE 0.38 1318.00 196. 4D 174.90 8.60 .10 1.23 9.94
2007 21 3.73 0.34 1440.00 74.40 174.90 8.39 0.03 §.10 "9.53
2068 - 22 3.73 0.30 1514.40 0.00 [74.90 7.88 0.00 0.98 8.8
2009 23 3.73 .27 1514.40 0.00 174.90 7.03 1. 00 0.87 791
2010 24 3.3 0.24 1514, 40 0.00 174.98 (.28 3.00 0.78 T.406
2011 25 1.73 0.21 1514.40 0.90 E74.99 5.61 0.00 0.69 6.3t
2m2 6 3.73 0. 19 1514. 40 0.00 [74.90 5.01 .00 0.62 5.63
2013 27 ERE] 017 1514.40 0.00 174.90 4. 47 0.00 0.5% 5.03
2014 28 3.73 0.1% 1514.40 0.00 174.90 3.99 0.00 0. 49 4.47
2015 29 3.3 0.13 1514740 0.00 174.90 3.56 n.on 0.44 4. 01
2016 E)] 3.73]. 012 1504401 0.00 174.90 3.18 0.00 0.3% 3.58
L2017 3 R TI .11 1514.40 0.0 174.90 2.84 0.60 .35 D
2018 - 32 3.73} 0.09 1514. 40 0.00 £74.99 2.53 0.60 0.31 2.8%
20191 33 3.73 0.08]  1514.40 0.00 174.90 2.26 0.G0 0.28 2.54
2020 M 3.73 0.071 - 1514.40 0.00 174.50|. 2.02 n.op 0.25 2.27
2021 35 1.73 0.07] 1514.40 0.00 174.90 1.80 0.00 0.22 2.03
2022 35 ERE 0.06 1514. 40 3.00 174.90 1.61 .00 .20 [.8}
2023 37 3.73 .05 1514.40 0.00 174.90 .44 0.00 0.17 1.62
2024 384 3.73 0.05 1514.40]. 0.60 174.90 [.28 0.0n 06.16 1.44
. 2025 391. 3.7 0.4 1514, 40 0.00 174.90 .14 0.00 0.14 1.29
L 2026 40 3.713 .04 1514. 40 0.00 174.90 1.02 0.00 D.12 1.1%
- 2027 41 3.73 0.03 1514.40 0.60 174.90 .91 0.00 G.11) 1.02
2028 42 3.73 0.03 1514.40 0.00 174.90 0.81 0.00 9.10 0.91;
12029} . 43) 173 0.02 1514, 40 .60 17490 n.72 0.00 .09 0.82
12030 44 3.73 0.02 1514, 40 0.60 §74.90}. 0.5 n.0G9 008 0.73
2031 45 ENE] 0.02 1514.40 0.00 174.90 0.58 0.00 0.07 0.65
2032 AG .13 $.02 1514.40 9.00 174.90 0.51 .00 0.906 0.98
. 2033 47 3.73 0.01 1514. 40 C.00 174.90 0.46 G.00 0.0% 0.52
2034 ‘48 3.73 .0 1514.407 . 0.00 174.90 0.41 0.00 0.05% 0. 46
2035 49 B £ 0.0l 1514, 40% 0.00 174.99 0.36 0.00 0.04 0.4%
2036 - RO 3.3 .01 151440 0.00 174.%0 0.33 0.60 0.04 6.37
2037 51 3.7 0.0t 1514.40 0.00 [74.90 0.29 0.00 ¢.03 .33
2038 52 N 0.011  1514.40 3.00 174.90 0.26 ¢.00 .03 0.24
2039 53 3.73 0.00 1514. 40 0.00 174.90 0.23 (.00 0.02 0.2
2040 LT 3.73 0:00 ‘1514.40 0.09 i74.90 0.20 0.00 G.02 0.23
20411 -~ s8¢ 3.73 0.00 1514.40 0.00 174.90 0.18 0.6n 0.02 0.21
2042 56 3,73 0.00 1514, 40 0.00 174.90 0.16 0.00 0.02 0.18
2043 57 3.73 0.00 1514.40 0.00 174.90 0.14 0.00 0.01 0.1¢
Fotal | ©525.97 188. 88 183.96 10.41 33.82 228.20

Discounted

1200

Cash Fiow Method

Case -

1- 70

Cl: average pet cosi of useful salable energy and capacity
C2: average net cosl of uscful .salable energy
C3: avérage net cost of total energy and capacity



Discount

Yoar

1958
1989
1390
L504
1992
1993
1994
1995
1996
H7
1998
1999
2000
20Mm
annz
2003
2004
2085
2006
2007
2008
2019
Zio
201t
2012
2013
2014
2015
2016
2017
2018
2619
2026
20621
2022
2023
2024
Y5
2026
2027
2028
2029
2030
2031
20%2
2033
2034
2035
2136
2037
2038
2039
2040
2041
2042
2043

[987

raters
g -
C o=
B/C
B-C

Sevial
Huaber

Total

C1:  average net cosl of useful salable energy and capacity

JZ2:  average neb cost of useful salable energy
-

i

D 50 3 BN T e W D e

12{0) . { . .
242.02 § = ‘ g .
193.17 kW Value Bl= 68 US$/KY Ci+.0.059009402 - _
1.252 Wi Valve 82- 0.063 UsS/uwl 2+ 0.047048685 o S .
48,85 kWl Value B3+ (1.005 USS/kwh €3 0:03479%034- URIT-Nillion USY
Coxt, PMiseounted Project Satex Discounted Henefil Flow
Flow Cost Flowf-~———" R R - T T
Salable Surplus Ugefyl Salable Surplus Bueful . .
Enerzy Fnergy Capacity |Energy Energy Capacity .| Tolal
{Gwnsr) e (MW - R B S
4.81 1.29 0.00 0.00 a.00 0.60 0.00) 6.00] - 0.000
19,57 15.60 0.00 8.00 0.00 (.04 0.00% - 000 SR
21.87 15.34 0.00 6.00 G.00 0.00} 0.00} .00 20.00
22.77 14.47 0.00 0.60 0.08 0.00]" 0,00] .00 C 0,00
43.60 24.73 (.00 - 0.00 0.00 .00 0.00 0.00 0:00
fi4.18 32.51 0.00 .60 6.00 0,00 0.00 . 0.00 000
105.08 47.53 $4.00 0.00 0.00 0.00 0.04 0.00 _ .00
53.59 21.04 179.90 980.70 52.001 {.551 “H98 1.42 LT
2.50 0.92 2506.00 903.70 69560 5.81 1.62 1.69 913
2.96 0.82 333.00 826.70 86. 10 6.7% 1.33 i.88 9.97
8. 10 2.32 §15.00 74470 104.20 7.51 1.97 2.03 10.62
1370 3.51 506.00 659.70 123.20 3.08 0.84 2.15¢ 11.08
136 2,14 588.00 1133.60 143.60 8.48 1.29 2.221 12.01
3.84 0.78 G30.00F  1041.00 163.70 8.70 106 2.2 RYSUIN
3.84 0.70 776.00 945.60 185.40 .93 0.86 2.30 12.09
3.84 0.062 876,00 "845.60 201.00 9.00 0.68 2.22 S0z
3.4 .55 980.00 741.400 208.00 8.99 0.54 1.99 " 1152
3.R4 .49 1689.00 £32.60 201.00 8.92 0.41 LT e
3,84 .44 1201.00 520,69 201.00 8.78 0.38 1.58]). 10.67
3.84 .39 1318.0¢0 403.60] - 201.00 §.60 0.20 1.41 in-23
3.84 0.35 1440.00 281.60 201.00 8.32 0.13 BT B A
3.84 .31 156¢.00 154.60 201.00 8.15 0.04 INVIE .35
3.84 0.28 1699.00 22.60 201.00 T.8% 0.60 1.00 881
3. 84 $.25 1721.60 0.00 201.00 T.14 0.004 0.%0 8.04
3. 84 0.22 1721.60 0.00 201.00 6.38 0.90 0.80 7.18
3.84 0.20 1721.60 0.00 201.00 .09 0.00 o.n . 41
3.84 0.18 1721.60 0.00 201.00 - 5.08 0.00 0.64 Co5.2
3.84 0.16 1721.60 0.00 201.08 - 4.54 0.00 0.57 T B
1. 84 {IE] 1728.60 0.00 01.00 4.08 0.00 G651 7458
.84 n. 12 1721.00 G.04 201.08 3.02 .00 4.45 4.07
3.84 0.11 1721.60 .00 201.00 3.23 .00 0.4y 5
3.54 0.t0 1721.60 0.00 201.00 2.88 0.00 0.3% 3.24
3.84 0.09 1721.60 0.60 201.60 Y 0.09 0.32 2.90
3.84 .08 1721.60 ¢.00 201.60 2.30 - 4.00 0.28 2.59
3.84 0.07 1721.60 0.00 201,00 2.05 0.00 0.2% 2.31
3.84 0.66 1721.60 0.0 201.00 183 0.00 0.23 o 2.0h
3.84 0.0% 1721.60 06.00 201.00 O B63 0.00 020 1:84
3.84 0.05 1721.60 0.00 201.00 1.46]: 0.00 0.18 .04
384 2,04 1721.60 2.60 201.60 1.30 0.00 0.16 £.46
3.84 .04 1721.60 0.00 201.00 1.16 1.004. NLIE 1.3
3.84 0.03 1721.60 0.60 201.00 1.04 0.01) S 013 ST
3.84 0.03 1721.60 0,00 201.00 0.92 0.06 0.11 ©1.04
3.84 0.02 1721.60 0.00 201.00 0.82 (.00 0.10 0.93
3.84 0.62 17240 0.00 0100 0.1 4.00 .04 0,83
3.84 0.62 1721.60 0.00 201,00 0.66 (.00 0.08 S 074
3.84 0.02 ¥121.60 .00 01.00 .59 0.0n 0.07 RN
3.84 0.01 1721.60 0.00 201,00 0.52| 0.00 0.06 6.59
1.84 n.01 1721.60 0. 06 201.00 0:47 0.00 0.0% .53}
3.84 0.0t 1721.60 0.00¢ 201.00 0.42 0.00n .05 - 047
3. 84 0.01 1721.60 0.0o 201.00 0.37 .00 0.04 0.42) .
3.84 .01 1721.60 0.00 201.00 0.33 0.0% 0.04 03T
3.84 0.0 1721.60 0.00 201.00 0.29 0.05 0.03 7 0.33
3.84 0.00 1721.60 0.00 201.00 0.26 0.0n 0.03 630
3.84 .00 1728.60 Q.00 2000t 0.2 0.00 0,031 0:26
3.84 6.00 1721.60 0.06 Z01.60 0.21 0.00 0.92 S0 23
3.84 9.00 1721.60 0.00 201.00 0.19 0.00 S 0.02 8028
3.84 0.00 i721.60 0.00 201.00 0.t 8.00 0.02 R N 3
540. 4] i93.17 192.9% 12. 44 36.63]  242.02
PN S —— S U U S iy P [ S

Discounted Cash Flow Nelhod

Case-

80

average el cosl of Lolal energy aad capacily




Discounted Cash Flow Nethod

Biscount. rate- 124%)

1 - 490

Discounted Benefil Flow

Useful

B 250.57 §= 1
M 202.27. . kW Yalue Bl- 68 USH/kW 0060009441
p/C- 1,238 . kWl Value B2= 0.063 .Us3/kklt 0.047647882
B 48.30 kWit Yatue B3- - 0,005 US3/kWn €3+ D.034436752
Serial{ . Cost Discownted Project Sales
Nusber|- Flow Cosl. Flowj— S e
: Satable Surplus fA]Useful Surplus
En&rgl; Energy Capacity Enersy
- Gwrirrr) | {GWH/Yr) (kW)
ERIE 4.81 4.29 0.00 0.00 0.00 . .
2 19.57 15.60 0.00 0.00 0. 0. 0.
3 21,97 £5.35 0.00§ 0.00 0. 0. .
4 23.71 15.06 0.00 0.00 0. 0. 0.
5 46.04 26,12 0.00 0.00 g. . Q.
“ b 67.67 34.28 0.00 0.00 0. 0. 0.
T i07.61 48.67 0.90 0.00]. 0. 0. Q.
.. 8 54.39 21.96 179.00 79%. 80 52. 4. t.
9 6.96 2.501 - 2R6.Q0 T22.80 9. 5. 1.
10 12:74 1.10 333.00} - 645.80 6. 6. 1.
1t 8.56 2.46 415.00 1047.10 104. 7. i.
12 7.98 2.04f° 500,00 962.10 123 8. I,
13 T.06 1.75 568.00 3714.10 143 3. 1.
14 5:49] .12 680.00 1242.10 163 8. 1.
15 4.08 D.74 T76.00 114610 18% 8. i.
16 4.08 G. 66 876.00 16046.10 208 9. 0.
17 . 4.08 0.5% 930.00 942.10 224 8. 0.
18 §.08 0.53 1085.00 833.10 224 8. 0.
1% 4.08 0.47 1201.00 T21.10 224 8. D.
2 4,08 0:42] - -1318.00 604.10 224 8.4( a.
2l 4.08 0.37 1440.08 482.10 224 8.3 0.
22 4.08 .33 1567.00 355. 10 224 3. 0.
- 23 4.08 7.30 1699.00 223,10 224 7. 0.
24 4.08 Q.26 1837:00 86.10 724 7.67 g,
25 - 4§.081- 4.23 1863.20 58.90 . 224, 6. .
.26 4.08 0.21 1863.20¢ - 58.90 224 6. 1.
2 41.08 6.19 1863.20 58.90 224 5. 0.
28] 4.08 0.17 1863.20 58.90 - 224 4. 0:
29 4.08 0.15] - 1863.20 53.90 224, i, 0.
230 404 013 1863.28 53.90 224. 3. {}.
31 4.08 n.12 1863, 20 58.90 224. 3. 0.
32 4.08 0.101°  1863.20 58.90 T 224 3. Q.
33 4.08 .09 1863.20 58.90 224. 2. 0.
34 4.08 6.08 1863.20 58.90 224, 2. 0.
15 4.08 0.07 1863.20 58.90 224. 2. 0.
4.08 0.06 1863.2¢ 58.90 224. 1. 0.
3T 4.08 .06 1863.20 58.90 224. 1. 9.
38 4.08 0.05 1863.20 58.90 224. 1. 0.
39 4.08 0.04 1863.20 58.90 224 1. a.
AN 4.08 0.04 1863.20 58.90 224. 1. 9.
4.08 0.03 1863.20 58.90 224. 1. Q.
42 1.08 0.3 1863.20 58.90 224. I. 9.
43 4,08 0.03 1803.20 58.90 prI R e. 9.
44 4.08 0.02 1863.20 58.90 224. 8. 0.
48] - 4.08 0.02 1863.20 53.90 224. 0. 0.
46 4.08 0.02| - 1863.20 58.90 224. 0. 0.
47 4.08) 0.01 1863.20} 58.990 224, 0. 0.
48 4.08 .01 1863.20 58.90 224. 0. 0.
49 4.08 3.0l 1663.20 58.90 224. 0. 0.
LUTIE .08 0.01 1863.20 58.90 224. . a.
41 4.08 0.01 1863.20 58.90 224. 0. 0.
52 4.08 0:01 1863.20 58.90 224. 0. G.
53f 4.08 6.01 1863.20 58.90 224. 0. 0.
D44 4.08 0.¢0 1863.20 58,90 224. Q. Q0.
755 4.08 .00 1863.201 - 58.90 224. 0. 0.
56 4,08 0.00 1863.20 58.90 224. 0. G.
57 4.08 6.00 1863.20 58.90 224. Q. 0.
570.20 202.27 198 13.

average nel coxt of ugeful salable energy and capacity
average net cost of useful salable energy
average net cost of Lotal energy and capacity

UNIT-Hillion US%

Capacity
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Biscount rale=
B o=
[
B/C=
B
Year|Serial
Nusher
1947
1988
1989
1999
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000 [4
2001 15
2002 16
2003 i7
2004 I8
2008 19
2006 20
2007 21
2008 22
2009 23
010 24
2011 25
2mz 26
2013 27
2014 28
2015 29
2016 30
2017 "3
2018 32
201% 33
2020 34
2021 35
2022 3t
2023 37
2024 EL]
2025 39
2026 40
2027 3]
2028 42
2029 43
2030 L]
2031 45
2032 At
2033 47
2034 4B
20335 49
2i136 55
2037 51
2038 h2
2039 53
204G 24
2041 55
2042 56
2043 57
Total
Cy:
C2:
C3:

Discounted

Cash Fiow Method .

Case-

- 100

12{%} . |
254 .41 . 8- ) L
213.45 kW Vatue Bl» 68 USS/KW Cl= 0.062070650
1.208 kW Value  B2= 6. 063 USS/kWH . G2= U.UﬁOUZ?IGR . o '
43.90 kWl VYalue B3 0.005 USS/kWH £3- 0.034078%14 URIT-Hillioa US§
Cost Discounted Projeck Sales _ Discqunted Benefit Flow
Flow Ctost Flow ; Yo : ;
Salable Surplus Useful Salable Surplus’ Use!u!
Energy- Energy - JCapacity [Energy Energy [Capacity
GWN/Yr) | (GWR/Y) | (N :
4.81 4.29 0.00 0.00 6.00 0,00 0.00 0.00
19.57 15.00 0.90 0.00 0.00 n.on] - 0,00 0:00
21.57 15.35 0.00f 0.00( - 0.00f . .0.00f" 0.00) - .00
24.73% 15.47 0.66 .00 0.00] a.00 0.0 0.00
48.02 27.24 0.00 0.00 0.00 1 Q.00 4.00 .00
TL.04 35.99¢1 . 0.00 0.00 .00 0.90 0.00 60.00
111.03 50.22 0.00 .0 0.60 0.00 0.08| 0,00
55.90 22.57 179.00 908.50 52:00 4.55 1.83 1.42
2.2} 0.79 256.00 831.50 69.00 5.81 1.49 1.69
7.29 2. M 333.00 754.50 86.10 075 1.21 i.88
13,0t 3.3 415.00 _672.90 i04.20 7.51 .96 2.03
8.93 2.29 500.60 1118.50 123.20 3.08 1.43 2.1%
3.3% 1.,921-  583.00 1030.59] 143.09 §.48 1.18 2.22
17.32 3.64] . 680.00 938.50 163.70 8.7¢ 0.96 2.37
[2.55 2.29 776.00 1330.20 185.40) 8.93 t.21 2,30
4.41 0.71 876.00 1230.20 208.30 9.00 1.00 2,31
4.41 0.64 980.60 1126.10 232.30 §.99 0.82 2.30
4.41 0.57 1089.00 1017.20 250,40/ 8.92 0.66 2.21
4.41 0.51 1261.00] - 905.20 250.40 8.78 0.52 1.97
4.41 0.45 1318.00 788.20 250.40 8.60 0.40 1.76
4.41 0.40 1440.00 666. 20 250.40 8.39 0.30 1.57
4.41 0.36 1567.00 539.20 250.40 &.15 0.22 1. 40
4. 41 D.32 1699.03 407.20 250,401 7.89 G.15 1.2%
4.41 0.28 1837.001 . 209.20 250.40 762 0.08 1.2
4.41 0.25 1863.20 243,00 250,40 6.90 6.07 1.06
4.41 0.23 1863.20 243.00 250.40 6.16 0.06 0.89
4.41 0.20 1863.20 243.00 250.40 5.50 6.0% 0.79
4.41 0.18 1863.20 243.00 250.40 4.91 6.05 0.7}
4.41 0.16 1863.20 243,00 250.40 4.38 0.04 0.63
4. 41 .14 1863.20 24300 250,40 3.9 0,04 9.56
4.4 .13 1863.20 243.00 250. 40 3.49 0.03 0.50
4.41 0.11 1863.20) .. 243.00 250. 40 3.12 o 0.03p 0.45
4.41 0.10 1863.20 243.00 250. 40 . 2.78 0.02 0.40
4:41 0.04 1863.20 243.0% 250. 40 2.48] - 0.02 0.36
4.4t 0.08 1663.20 243.00 250.40 2.22 0.02 0.32
4.41 0.07 1863.20 243.00 250.40 1.98 0.02 0.28
1. 41 0.0¢ 1863.20 243.00 250. 40 1.77 .01 0.25
4.41 1Y 1863.20 243.00 250,40 [.58 0.01 . n.22
4.41 6.05 1863.20 243.00 250.40 1.41 001t 0.20
4.41 0.94 1863.20 243.00 250.40 1.26 0.01 0.18
4,41 .04 1803.20 243.00 250.40 [ ¥ g.01 6.16
4. 41 0.03 1863:20 243.00 250. 40 1.00 2.01 014
1. 41 0.03 1863.20 243,00 250.40 0.89 Q.00 013
4.41 0.03 1863. 20 243.00 250.40 0.80 0.00 01
4.41 0.02]- 1863.20 243.00 250. 40 6.71 0.00]" 0:10
4.4} 0.02 1863.20 243.00 250.40 0.63 0.0 - 0.09
441 .02 1863.2G 243.00 250,407 0.57 0.0H §.08
4.41 0.01 1863.20 243.00 250.40). 0.50 0.00 0.07
4.41 0.01 1863.20 243.60 250.401- 0. 45 0.00 0.06
4.41 0.0} 1863.20 243:00F:  250.40 0.401" 0.00 .05
4.41 0.0% 1863.20 243.00] - 250.40 0.36 0.00 0.05
4.41 .01 1863.20 S 243.00] - 250.40 0.32 .09 0.04
4.4] 0.01 1863.20] - 243.00 250. 40 0.28 0.00 0.04
4.41 0.00 1863.20 243.00 250. 40 0.25}. 0.00% G.03
4.41 0.00 1863.20 243.00 250.40¢ . 06.23 0.00}: 0.03
4.41 0.09 1863.20 243.000 - 250.40 0.20 2.00 0.02
4.41 0.00 1863.20 243.00 250. 40 8,18 - .00 0.02
- R S
611,70 210, 45 198.21 15. 14 41.05

average nel cost of usefue) salable energy and capacity
average net cost of uscful salable energy
average peb cosl of tolal energy and capacity



Discounted Cash Flow Hethod

Cakc-

| -80-830

Discounted Benelil Flow

fligcount rates S V¢ 4]
- 8- 238.07 5= 1 _
c- 189,45 kW Yaloe Bl= 68 US§/xW Cl= 0.058803134
- B 1.25G ... .. kWH Value B2= (.063 US$/kWH C2= (.040933589
RG 418.58 . kWH Valie BA3= 0.005 US§/kWh C3: N.0353652 M
Year[Serial Cost. . |Discounted Projecl Sales
Humber Flow  |Cast. Flowl— — .-
; Salable Surplus Usefu) Salable Surplus
e Energy Energy Capacity ' |Energy Energy
S (GWtAYr) | (GWiYr) | (W)
1087 . 4.8 4.29 0.00 0.00 G.00 0.00 0.
1948 2 19,57 15. 60 0.00 0.00 0.00 0.00 0.
1989 - 3 AN 15,35 0.00 0.00 0.08 .00 0.
ST 2.9%) 1395 0.00 0.00 0.00 0.00 0.
1991 5 1.1 23.32) - 0.00 0.00 0.00 0.00 0.
Wzl 6 61.50 3120 0.60 0.00 0.00 0.00 0.
1993 2 193.28) . 46.71 0.00 S0.00 0.00 .00 0.
71994 8 52.61 21.24 179.00 940. 40 52,00 4.55 1.
1995 g 2.51 0.90 256.00 863,40 09.00 5.81 1.
1996 16 8.01 2.57 333.00 786.40 86. 10 6.75 1.
1997 1 13.61 3.91F ° 415.00 - 704,40 104.20 7.51 1.
1998 2t 9.2¢ 2.37({ - %00.0Q 610.40 123.20 8.08 8.
19991 -~ 13] 3.94 - 0. 86 5%3.00 1073.80 143.00 8.48 t.
J2000 14 3.77 077 680.00 981.80 163.70 3.7, 1.
2001 15 3.7 0.68] . 776.00 885.80:- 185.40 8.93 0.
2002 16 3.77 0.61 876.00 785.80 193.80 9.400 0.
2003 17 3.77 .54 - 980.00 681.80 193.80 8.99 0.
2004 18F 3.77 0.4 1089. 00 572.80 193.80 8.92 0.
200% ‘19 3.77 0.43 1201.08 460.80 ‘193.80 B.78 0.
2006 20 3.77 0.39 1318.00 343.80 193.80 8.60 0.
2007 21 377 0.34 1440.00 221.30 193.80 8.39 0.
2008 22} 3.77 0.31 1567.86 94.80 193.80 B. 1% 0.
an0e 23 3.1 0.27 1661.80 0.00 193.80 172 0.
0o - 24 3.77 6,24 1661.80 0.00 193.80 6.89 a.
2011 25 3.77 0.22 1661.80 0.00 193.80 6.5 0.
W2 Pl 3.77 0.19 1661.80 0.00 193.80 5.49 0.
2013 21 3.7 8.17 1661. 80 0.00 193.80 4.90 0.
“2014 28 3.7} Q.15 1661.80 0.00F 193,80 4.38 0.
201% 29| - 3.7 D.14] . 1661.80 .00 193.80 3.M 0.
2l H} 2 3.77 0.12 1661.80 0.00 193.80 3.49 0.
a0? L1 3.17 0.1F) - 1661.80 0.00 193.80 3.12 G.
2018 32 3.7 0.10) - 1661.80 0.00 [93.80 2.78 .
2019 33 3.77 -0.08 1661.88 0.00 193. 80 2.48 0.
2020 M 3.77 D.07 1661.80 0.00 193.30 2.22 G.
2021 351 . 3.77 0.97 1661.80 0.00 193. 80 1.98 g.
2022 30 3.77 0.06 1661 80 0.00 193.80 1.77 0.
023 37 3.77 0.0% 1661.80 © .00 193.80 1.58 G.
2024 34 3.97 .05 1661.80 0.00 [93. 80 1.41 .
2025 30 3.77 0.04 1661.80 6.00 193. 80 1.26 0.
202 . A% 3.77 .04 1661.80 9.00 193,80 1.12 0.
2027 11 3.77 .03 1661.80 .90 193.89 1.00 0.
2028 42 C3T 0.83 1661.80 0.00 193.80 0.89 .
2028 43 3.77 0.02 1661.80 8.00 193.380 0.80 Q.
2030 4 3.77 0.02 1661.80¢ .00 193.80 0.7t 0.
2031 45 3.7 0.62 1661.80 0.00 193.80 .63 0.
2032 46 3.77 0.02] . 1661.80 0.00 193.80 0.57 Q.
2033 - 47 3.77 3.01 1661.80 .00 193,80 0.%0 0.
2034 48 3.77 0.01 1661.80 0.00 193.30 0.45% 0.
2035 19 3.97 G.01 1661.80 0.90 193.50 0.40 Q.
2036 50 3.77 0.01 1661.86 0.00 [93.80 0.30 0.
2037 5t 3.77 0.01 1661.80 0.00 193.80 n.32 0.
2038 52 3.77 0,01 1661.80 0.00 193.89 0.28 0.
2039 53 3.71 0.00 [661.80 0.00 193,80 0.25 0.
2040 54 3.77 §.60 1661.80 0.00 193.80 0.23 0.
2041 5% 3.77 0.00 1661.80 0.60 - 193.80 0.20 0.
20642 1 3.77 .00 1661.80 Q.00 193.80 0.18 0.
2043 57 3.9 0.00 1661.80 0.00 193.80 0. 16 0.
Total 529.55 184.49 N 190.51 11
Cl: average net cost of wseful salable energy and capacity
£2: average ael cosl of useful salable energy
C3: average net cost of total emergy and capacity
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Rixcount. rate 12440 _
247.01 8- [ . .
¢ 205.53 kW Value . BI- 68 USSAKN LE DLOGI575991
B/ 1,204 kWl Value B2- kOB USI/ kW £%2 0049490805
B-C- 42.08 ki V11un BB U o0% UH%/kwu . f3 0'055!93949 UN!T K;ll;on UHS
Year [Serial Tost Bl\tﬂﬂﬁLOﬁ Prnjccl lecq . Discounlod anvf:t blow
) ¥l Cipgt BLQp ] e e o e e T e v e i
Hunber Salable . |Surplus vsoru! Salable - [Surplus  Useful o
Energy Energy Capaeity  |Energy - Enargy Capacity, +, Total
) (GWH/Yr) (GldH/&r) - kW) . - ' n
t .. PR e - - b e e e —— i m— iy 'Wr—'- vw- r———— - ;VA..",....’,_
1987 ! 4.81 4.29] . .00 0.00 .00 0.001- . 9.60; 0500
1948 2 14.97 1%.60 .00 0.00 0.900 0.00 9.00 000
[949 3 21.957 19.%% 0.00 9.004 .00 0.00 Q.00 0,00
1 4 24.%1 1%.97 $.00 (.08 .60 Q.00 © 000 1. 00
1991 5 49.64 28. 46 ¢.40 -0.00 0.00 0.60 0.00 , 0.00
1192 G 71.00 35.97 72.00 0.00 0.00 0.0n -0:00¢ .00
1993 T 1. 37 49.92] - (.00 0.00 0.0n © 0,00k 0.08 S 0,00
1994 8 5. 68 22.89] . i79.00 1041, 12 52.00 4.5% 2.10 - 8.08
1995 P 2.70 0.97 256.00 964.10 69,00 5.81 1.73 9,24
1394 iy 2.70 0.86] - 333.00] . 887.10 86,10 6.5 142} 0.0
1997 H 8.42 2.42 415.00 805.10 104,207 - .51y 1.1% 0T
1998 12 14.01 3.59 500.00 720.10] . 123.20]. 8.08 6.92 1115
1994 13 965 2.21 588.00; 1223.30 143,40 8.48 -1.40 g2.40
2000 14 4.65 0.42 680,008 1131.300 16370 8.7 1.15 “f2i2n
001 15 4.05 0.7 776.90 1035.30 185.401 -~ 8.93 D.%4] - 1218
2002 6 4.04 .46 876.00 935.30 208.30 - 9.08 - 0.76 2:07
2001 17 1.0% 0.58 980.00 831.30 21120 8.99) - 0.61) 11,68
2004 8 4.05 0.52F - 1089.00 722.30p 2120 8.92 0.46 11,25
2005 9 1.0% 0. 47 1201.08 610.30 211.20 - 8.78 0.35 10,80
2006 ) 4.05 0.41 1318.00 493.39 211,20 8.50 0.25 10.3%
2007 24 4.05 0.37 [440. 60 371.30 211.20 8.39} 0.17 9.89
2008 22 4.0% 09.33 1567.00 244301 - 211.20 8.1% .10 19044
2009 23 3.0% $.29) © 1699.00 112,30 215,20 7.89 0.044 - 899
2019 24 §.05 9.26 §811.30 0.00 211.20 71.51 0.00 B.4h
2001 25 4.05 1.23 1811.30 (.01 211.20 6.71 0.00 - 1.59%
2012 26 405 0.21 181£.30 0.400 2. 26 %.99 0.00 6 T4
013 27 4.05 0.18 18£1.30 0.00 211.20 5.35 0.00 . 062
20H4 28 1.05 ¢.16 1811.36 .00 211.20 4.77 6.00 LAY
015 29 4.0% a.15 1811.30 0.00 211.20 4.26 0.00 480
I A 30 4.05 0,13 1811.30 g.087 . 211.20 3.8D .00 S 4.2
27 31 4.0% 0.2 1811.30 2.09 211.20 3.40 - D00 Y. Y
2018 32 4.0% f.10}  181t.30 5.60 211.20 3.03 0.00 73,41
2039 33 §.05 4.09 1811.30 0.00 211.20 2.71 0.00 305
2020 34 4.0% Q.08 1811.30 0.04 211,20 - 2.42 0.0 : R
2421 3% 4.0% .07 1811.30 (.60 211.20 2. 16| 0.00 0. 243
20022 36 4.05 0.06 1814.30 0.60 2E1.20 1.92 .00 . 217
2043 37 4.05 0.496 1811.30 0.00 211.20 1.72} 0.00 0.2} 1.93
2024 38 4.05 0.051.  1811.30 0.0 411,20 1.53 0.00 0.19 1.73
26249 13 4.5 0.04 1811.38 ©0.00 211.20 L3t S0y 017 1.54
2026 4N 4.15 0.04 1811.3D 0.00 211.20 1.22 -3.00 0.15 -1,33
2027 it 4.0% 0.03 1811.30 0.00 211.20 1.09 . 0.0 -9.13¢ L1323
2028 42 5.05 0.03 1811.30 0.00 211.20 0.97 0.00 812 1.10
2029 43 §.05 0.03 1811.34 0.03f | 21L.20 (.87 0.00 9.1 . 0:98
2030 A4 4.0k 0.02 1811.3¢ Q.00 att.20 0.77 0.00 6.09 0.87
2031 45 4.05 0.02 1811.3¢ 0.80 zi1.20 0.49 6.00 0.08 0.7
2032 46 4.0% 0.02 1811.30 0.00 211.20 .62 0.00 0.07 0.69
20743 47 4.0% .0} 1811.30 0.00 211.26 0.55 0.00 0.06 .62
2034 48 4,05 0.0 1811.30 0.0n 211.20 - 049 0.00 0.46 -0.55
2035 49 4.05 i}.01 1811.30 0.00 211.20 0.44 0.00 .05 0,49
2036 50 4.0% D.01 1811.30 ).0p 211.20 0.3 4.00 0047 .44
2637 51 4.05 0.0} 1811.30 5. 08 211.20 0.3% 0.00 0.045. ¢.39
2038 52 4.085 0.01 1811.30 0.09 21120 0.31 G.00 0:03 04.35
2039 53 4.85 0.400 1811.30 Q.0g 211,20 0.23 0.00¢ 0.03 Q.3
2040 4 4.09 0.0¢ 1811.30 0.00 211,20 o 0.25 0.00 2.03 D.28
2041 55 4.05 .00 1811.3G 0.001 211.30 0.22 0.0G0 0.02 .25
2042 56 4.0% 0.00 1811.30 ¢.00 2H.20 0.20 .00 0.62 0.22
2043 57 4.05 0.00f I811.30 0.00 211.20 0Ly 0.00 0.02 S 320
Tolal 5?3.83 205 53 196.35 13.61 37.64 247.61
£i:  averaze nLl vost of usefuyl salable energy and capacaty
C2:  average aeb vost of vsefyl salable energy
C3: average ael cosb of Lotal epergy and capacily

Discounled Cash Flow Helhad.

Case- 1 ~§0-855




liscounted Cash Flow Helhod.

Case- 1 -80-875

tscounl rate: 12{%)
- i 252.6% _ 5 = 1
c - 236.63 kY Value Bi= 08 NSS/%W Cl= 0.070158249
B 1.067 KUl Vajue B2- 0.063 US§/kWH €2= 0.057971944
o oBeCE 16.00 LIl Vatue B3= 0.005 US8/kwi £3= 0.046420358 UNET-Million US$
Year|Serial| . Cosl Biscounted Project Sales Discounted Benefit Flow
. Nunber Flow Cost Flow — - . - e e e e .
. . %alable gurplus EésnfuiL Salabie Surplus Useful
. nergy nergy agacily [Ener Ener apacit. )
_ . @ity | @iz | ) 5 B fhwacity ) Total
1947 1 4.8 - 4.29 U.Ulﬂ 0.00 3.00 Q.00 0.00 l).mj )]
1988 2 19.57 15.60 6.00 0.00 0.00 0.00 0.00 0.00. 3.00
1989 3 Z1.57 15.35 0.00 0.60 6.00 0.00 0.0 0.08 0.00
1990 4 29.60 18.81 0.00 0.00 0.00 0.00 6.060 0.00 0.00
1994 5 65.09] 16.93 0.00 .90 0.00 0.00 0.0 0.00 0.09
1992 x4 46,55 43.84 0.00 0.00 0.00 .00 0.00 0.00 0.00
1993 -7 £20.37 54.44 0.00 0.00 0.00 0.00 (.00 0.00 “0.00
1994 &1 61.75 24.93 179.00 796. 80 5%.00 4.5%5 1.60 1.42 7:59
1995} 9 7.22 2.60 256.00 719.80 69.00 5.81 i.29 1.69 8.80
19% ) 13.00 4.18 333.00 642.80 86.10 6.75 1.03 1.88 9.67
1997 11 8.95 2.57 £15.00 1046.90 104.20 7.51 .50 2.03) i1.85
1998 123 8.37 214 500.00{ - 9%61.90 123.20 £.08 1.23 2.15 11.47
1999 13 8.0% 1.84}7  588.00 873.90 143.60 8.48 1.00 2.22 11.71
2000 147 6.07§. . 1.24 680.00|-  1250.80 163.70 8.7 1.27} 2.27 12.32
20008 154 4.61} 0.84 776.00 1154.80 185.40 8.93 1.05 2.30 12.28
0028 16 4.41 0.7% 876.00 105480 208.30 9.00 0.86 .01y 12.17
26031 17 4.61 0.67 980.00| - 94%0.80 223.60 8.9% 0.69 2.21 11.89
. 2004 18 4.61 0.59 1089.00| ~ B4:.80 223.60 8.92 D.54 1.97 FE. 44
2005 194 4.61 0.53 1201.00] . 729.80 223.60 8.78 0.42 1.76 10.97
2006 W §.61 0.47) - 1318.00 612.80 223.50 3.60 8.9 }.57 10.50
2007 21 4.61 0.42 1440.00 190.80 223.60 8.39 0.22 1.40 10.03
2008 22 4.61 0.38 1567.001 ~ 363.80 223.60 8.15 0.15 1.25 9.56
2069 23 © 461 0.34 1699.00 231.80 223.60 -7.89 0.08 [.12 9.10
~20n 24 4.6] 0.30 1837.00 93.80] ~ 223.40 7.62 0.03 1.00 R.65
2011 25 4.61 0.27 1930.80 0.00 223.66 7.15 0.00 0.83 8.04
2052) .- 269 1.61 0.24 1930.80 0.00 223.60 6.38 0.00 0.79 7.18
2013 a7 4.61 0.217 .1930.80( . 0.00 223.60{- 5.70 0.00 0.71 6,41
2014 - 28 4.61 0.19 1930.80) -0.00 223.60 5.09 0.00 0.63 5.72
2015 29 4.61 017 1930.80 0.00 223.60 4.54 6.08 0.56 5.11
2006 I 4.4 0.15 1930, 80 0.0v 223.60 4.06 .00 0.50 4,56
2017 3L 4.6 0.13{ - 1530.82 0.00 223.60 3.62 6.00 G.45 4.7
2018 32 4.61 .12 1930.80 0.00 223.60 3.23 6.00 0.40 3.04
2009 33 1.61 0.10 1930.80 0.00 223.60 2.88 0.00 0.36 3.25%
20261 34 4.61 0.09 1930 80 0.0¢ 223.60 2.58 0.00 0.32 2.90
w02 35 4.01 0.08] - 1920.80). ¢.00 223.60 2.30 0.00 0.28 2.593
2022 36 4.61 .07 1930.80 0.00 223.69 2.05 0.00 0.25 2.31
2023 374 4.601 0.06 1930.80 04.00 223.60 1.83 0.00 0.22 2.0
2024 ) 381 - 4.61) 0.04 1930.80 0.00 223.00 1.63 0.00 0.20 1.84
12025 391 4.61 0.05]. 1930.80 D.00 223.60 1.46 0.00 0.18 b .04
2026F 40 1.61 0.04| " 1930.80 0.00 223.60 [.30 n.0n 0.16 1.47
2027 41 4.61 0.04 1930.80 0.00 223.60 1.16 0.00 0.4 1.31
‘2028 42 4.61 0.03 £930.80 0.60 223.60 1.04 0.60 0.13 1.17
2029 43 4.61 0.03 1930.80 0.00 223.60 0.93 0.00 0. 11 104
2030 44 41.%] 0.03]  1930.80 0.0 223.60 0.83 0.00 0.10 0.93
2031 45 4.61 0.02 1930. 80 0.00 223.60 0.74 0.00 0.0% 0.83
2032 4k 1.61 0.02] " 1930.80 0.60 223.60 0.66 0.060 0.08 G.74
2033 47 4.61 D.02 1930. 80 0.00 223.60 .59 0.00 6.07 0.56
2034 48 1.61 0.02 1930. 80 0.00 223.60 0.52 0.00 0.01 0.5%
2035 49 4.61 0.0t 1935. 80 0.00p 223.60 0.47 0.0c 6.05 0.53
2036 54 4.61 0.011  19330.80 .60 223.60 0.42 4.00 0.05 q.47
2037 a1l 4.61 0.0 1930. 80 0.00 223.60 0.37 ¢.00 0.04 0.42
2038 52 4.61 0.01 1930. 80 0.00 223.601. 0.33 0.00 0.04 0.37
“203 53 4.61 0.01 1931. 80 0.00 223.60 6.29 0.00 6.03 §.33
2040 54 4.61 0.01 1930.80 0.00 223.60 0.26 0.00 0.03 ¢.30
2041 55 4.61 0.00 1930. 80 0.00 223.60 0.23 5.00 0.02 6.26
2042 56 4.61 0.00 1930.80 0.00 223,60 0.21 0.00 0.62 0.23
(2043 57 4.61 0.09 1930.80 0.00 223.60 0.19 0.00 0.02 G.21
ATutal 659,20 236.63 200.49 i3.35 38.78 252.63
N S -

Ci: average net
C2: average nel
£3: average net

cosl of useful salable energy and capacity
cost of useful salable energy
cost. of total energy and capacity




Discounled Cash Flow Nethod Case- | -80-%

Biscounl rale 12¢%}

B 2069. 1 5= . [
¢ 180.00 kY Value BI- 68 US$/kW - Cl=. 0.063375943
B/C 1161 KWl Valve B2= 0.063 US§/kWN 2+ 0.052328944 . I
B-C: 25,11 kil Value B3= 0.005 USS/ki €3- 0.043436098 - UNIT«Kitlivn bS$
Year [Serial Cost DISCuancéL Project Sales Discounted Benefil Flow
Mugberi Flow  |Cosl Flewj-———=p— s pa i S SRS R
Salable Surpius Bsalul Salable Surplus Useful
Eneray Encrgy Capacity |[Energy ' [Energy Capacity . | Total
RN, |Gy (R I Co PR :
1987 1 {.81 4.29 0.00 0.00 0.00 .00 ¢ oleng .00 Rt
1988 2 19,57 15.600 .00 0.00 0.00]  .o0:00] - - 0,007 0,00 000
194% 3 21.57 15.35 0.00 0.00 0.00 ] R ) 1 0. 00} R
19490 4 .64 13.11 0.00 0.0 - Q.00 0.00{- *- 0.00 a:00 N ]
1991 5 318,65 21.93 0.00 0.08] . 0.00] 0.00 0.00 0.00 0.0
199 3 5565 28.19 .00 0.00 0.00 0.00{ 0.00{. - 0.0 -0.00
1993 7 56.69 43.73 0.00 - p.00] . 0.00 0.00 0.00 . 0.08 0.00
1994 8 49.05 20.17 £79.00 686.80]. 52.00 ©-4.55] . 1.38 1.42 CRa36}
1995 5 7.05 2.54 256. 00 605.80F  ° 69.00 5.81 1.09 1.69 8.0
1996 it 12.68 4.08 133,00 532.80 8.1 6.75 0.85 188 5.49
1997 b %.92 2.56 415.00 450.80 a9.40|. . 7.5l 0.64 1.94 %10
LR 12 3.53 0.98 500.00 365, 80 9940 “8.08 0,461 1.73% 10.2%
1499 13 3.53 0.30 588.00 697,20 143.00 - &,48/ 0.79 2.22 11.5]
2000 14 3.5% 8.72 630,00 65.20 149.10}. - . 8.7% 0.61 2.07 11.45
2001 15 3.53 0.64 776.00 509.20 149,10 8.93 0.46 1.85 11.24
2z 14 3.53 0.57] - 876.00 a69.201 . 149.10 5,00 0.33 1.658 1098
2013 17 3.53 0.5¢ 980. 00 305.20 149.10 - 8.499 0.22 1.47 10,69
2004 18 3.53 0.45| 1089.00 196. 20 149,100 8.92 0.1 1.31 1636
2005 9 3.53 D.401 . 1201.00 84,20 149.10 . B.78 0.04 i.47 1601
2000 20 .53 0.36] 1285.20 ©0.00 149.10 -8.39] 0,00} 1.05 f9.44
2007 2 3.53 0.32f  1285.200 . 0.00 149,10 7.49 0.00 -0.93 8.43
2008 22 3.53 0.29] 1285.20 0.60 149,10 G.69 0.00 0.83] 7.52
2003 23 3.53 6.26] 1285.2001 - ©.00 149. {0 5.97 0.00 0.74 672
2014 24 3.53 0.23]  1285.20 0.60 14910 5.33 0.00 0.66] €.00
2011 25 1.3 6.20)  1285.20 ¢.00 14918 4.70, 0.00 0.5% 5.3%
2012 2% 3.53 o.18]  1285.20) 0.60 142.10 4.5 0.06 0.53 4.781.
2013 27 3.9 7.10]  1285.20 0.00 149,10 3.79 0.004. 0.47¢ 4.7
2014 28 3.53 0.14 1285.20 0.00 149. 10 3.39 0.00 0.42 - 3BT
015 29 3.53 0.13]  1285.20 0.00 149.19 3.02| 0.00 0371 3,40
Lot i 3.53 0.t 1285.20 0.00 149,10 S 2.70 - 0.00 C0.33 3.0
2017 3l 3.53 0.10] 1285.20 0.06 149.10 2.41 0,00 0.30 2.7
2018 12 3.53 0.09] 12856.20 0.00 149.10 2.15 0.00 0.26 2.42
2619 33 3.53 0.08]  1285.20 0.00 149.10 1.92] 0.00 0.24 2:16
2020 3 3.53 0.07]  1285.20 0.00 149,10 LTI p.00 0.21 1.93[
2021 35 3.53 0.66| 1285.20 0.00 149.10 1.53 0.00 0.19 1.72
2022 16 1.53 §.05{ 1285.20 0.00 149,10 1.36 0.00 0.17 1,54
2623 37 1.53 0.05] 1285.20 0.00 149.10 1.22 .00 G.1% i.?
2024 18 3.5% 6.04]  1285.20 0.q0 149101 . 1.09 0.00}- 0.13 1.22
2025 39 3.53 0.G4f  1285.20 ¢.00 149, 104 0.97 0.00 0.12 109
2024 40 3.53 0.03]  1285.20 0.00 143,10 . G.87 0.00 010 .97
2621 41 3.53 0.03]  1285.20( 0.00 149.10 0.77 0.00 0.09 0.87
2028 2 3.53 0.03]  1285.20 0.00 149.10 o D.09). 0.99 B.08 D78
2029 43 1.53 0.02] 1285.20 0.00 149.10 ¢.61 0.00 ¢.07 0,69
2030 14 3.53 0.02; 128520 0.00 149,10 0.5% . 0.00 D.06 D62
2031 45 3.53 0.02] 1285.20 6.00 149.10 0.49 g.00| 0.06 0.55
032 46 3.53 0.01 1285.20 0.00 149. 10 0.44 6.00 0.05 0:4%
2033 47 3.53 0.0t 1285.20 0.60 149.10 0.39 6.60 0.04 0. 44
2034 13 3,53 0.0t 1285.20 0.00 149.10 6.35) 0.00 0.04 ¢.3%
2035 44 3.53 g.01}  1285.20 9.001 14910 0.31 5,00} 0.03 - 0.35
2034 50 3.53 0.01 1285.20 0,00 149.10 ¢.28 0.00 0.03 8:31
2037 Al 3.53 0.01 1285.20 0.90 149.10 0.2% 0.00 0.03 G.28
2038 52 3.53 0.00] 128520 0.00 149.10 - 0,22 0.00 0.02 8.25
230 53 3.93 0.001 1285.20% . 0.00 149.10 6.19 8.00 0.2 S 032
2040 54 3.53 0.00]  1289.20 0.00 149. 16 0.17 0.00 0.02 0.20
2041 55 3.53 0.60]  1285.20 0.00) . 149.19 8.15 0.00 04.01 AT
2042 56 3.53 0.0n1  1285.20 0.00 149.10 0.1 0.00 . 0! 0.15
2043 51 3.53 0.00] 128%.20 D.OD| 149,10 n.12 0.0 0.01 9.3
Total 498.50 180.00 171.89f . 7.07] - 30.14 20911

Cl:  average net cost of wseful salable energy and cap&city
U2: average neb cost of useful salable encrgy
3 average net cost of total cnergy and capacity |




Discounted Cash Flow Kethod Case- 1 -80-K
Piscounl rates 122}
: B = 247.67 §.< 1 _
(M 200.12 “kW Value Bi= 68 USS/kk Cl= 0.059839744
B/C= A LYa « - kWHR Value B2= 0.063 US$/kWi 027 0.047742994
o BeGe 47.55 - kWH Value B3= 0.00% US§/kWH C3= 0.0342060461 UMIT=8illian US$
Year[Serial]. - Cost - <|Discounted Project Sales Discounted Benefit Flow
| Husber Flow Cosl Hlow — — A . e ]
. ; . Salable Surplug Useful Salable Surplus Useful
. Energy Bpergy - Capacily |Energy Enersy Capacity Tolal
) : (GWl/Yr) G/ Yr) .10
1987 1 4,811 - 4:291 . 6.00 0.00 0.00 0.00 0.60 0.00 0.un
1948 L2 19,57 15,60 0.09 9.00 0.00 0.00 - D.00 0. 00 0.00
1989 3 21.57 S 15.35 0.00 0.00 0.00 0.0n0 n.4n 0.00 0
1990 "4 23.51 14.947 0.60 6.00 .00 0.60 0.00 0.00 0.06
1991 51 45.83] 26.00 0.90 0.00 0.00 0.00 0.60 0.00 “0.00
1992 -6 67.631 34.26 0.00 0.00 0.80 0.00 0.00 6,00 0,00
1993 7. 109.30 49.44 0.00 0.00 0.60 0.00 0.00 n.00 0.00
[994 8% . 56.00 22.61 17900 104110 52.00 4.k% 2.0 1.42 “§8.048
1995 513 2.87 0.96 256.001 - op4.10 69.00 581 1.73 1.69 9,24
1996 10§ 2.67 0.3% 333.00 887.10 26.10 6L.75 1.42 i.84% 1. 06
1997 1 8.34 2.39 415.00f - 805.10 104.20 7.51 1.1% 2.03 6.7
1998 12 13.9% 3.59 560.00 720.10 123,20 8.08 0.92 2-15 s
19991 13 .63 2.20 988.00 1223.30 T 143.00 8.48 [.40 2.22 [2. 11
2000 14 4.01} 0.81 080.00 1131.30 163701 - 8.7 115 2.27 12.20
2001 15 4.00 0.73 776.00 1035.30 185.40 8.93 0.94 2.30 i2.i8
2002 16 4.00 0.65 876.00 935.30 208.30 9.00 .76 2.31 12.07
2003 17 4.00 .58 980,00 831.30 211.80 8.99 0.60 2.00} 11.69
2004 I8 4.00 0.52 1089.00 722.30 211.80 8.92 0.46 L.87 11.26
2005 19 4.00 0.461 . 1201.00 610.30 " 211.80 8.78 0.35 1.67 10.81
2006 20 4.00 0.41 1318.00 493.30 211.80 3.60 .25 1.49 10.35
2047 Z1 4.00 0.37} - 1440.00} - 371.30 211.80 8.39 0.17 i.33 9.90)
2008 22 4.00 9.33 1567.00] . -244.30 211.80 8.15 0.10 [.19 .44
20009 23 4.00 D.29 169%.00 112.30 211.80 1.89 D.04 1.06 9.60
2010 24 4.00 .26 £811.30 0.001: 211,30 7.51 0.00 0.94 8.46
2011 25 4.00 0.23 1811.30 0.00 211,80 6.71 0.00 0.84 7.55
20]12] - 26 4.00] - 0.21 1811.30 0.00 211.80 5.99 0.00 0.75 6.74
2013 21 4.00 0.18 1811.3%9 0.08 211.80 5.35 0.00 0.67 602
2014 23 4.00 0.16 1881.30 0.00 211.80 4.77 0.00 0.60 5.38
20 29 4.00) . 0.14 1811.30 Q.00 211.80 4.26 0.00 0.53 £.80
2016 30 4.00 0.13 1811.30 0.00 211.8¢ 3.80 0.0 0.48 .28
2017 31 £.00 g.11 1811.30 .00 211.80 1] .00 .42 3.82
piia | 32 © 4.00 0.10 i811.30 0.00 211.80 3.03 .08 0.38 3.41
2019} 33 4.00 0.09 1811.30 .00 211.80 2.71 0. 00 0. 34 3.5
2020 34 4.00 (.08 1811.30 0.00 211.80 2.42 0.0G 0.390 2:72
2021 35 4.00 .07 1811.30 0.00 211.80 2.16 0.090 8.27 .83
2022 30 4.00 0.061 " 1811.30 .0.00 211.80 [.92 0.00 0.24 2.17
2023 37 4.60 .06 1811.39 0.00 211.80 1.72 0.00 0.21 1.94
2024 3R 4.00 0.05 1811.390 0.00 2i1.80 1.53 0.00 0.19 1.73
2025 39 4.00 0.04 1811.30 0.00 211,80 1.37 .00 Q.17 1.h4
2026 40 4.00 0.04 1811.30 .00 211.80 1.22 .00 .15 1.38
2027 41 4.00 0.03 1811.39 .00 211.89 1.09 0.00 0.13 1.23
2028 42 4.00 .03 1811.30 0.00 211.80 0.97 0.00 0.12 B.10
2029 43 4.00 0.03 1811.30 0.00 21.80 0.87 0.00 0.1 .98
2030 44 4.00 0.2 1811.30 .09 211.80 017 0.00 0.0% 0.87
2031 4% 4.00 0.02 1811.30 .00 211.80 0.69 0.080 0.08 0.78
2032 LT 4.00 0.02 1811.30 0.00 211.80 0.62 0.00} 0.07 n.69
2633 47 4.00 0.0 1811.30 0.00 211.80 0.5% 0.00 0.07 n.62
2034 48 4,00 n.01 1811.30 0.00 211.80 n.49 0.00 .06 0.5%
2035 49 4,00 0.01 F811.30 0.00 211.80 0.44 0.00 n.0% 0.49
2036 50 4.80 0.01 1811.30 D.0g 211.806 0.39 0.00 0.04 0.44
2037 51 4.00 0.01 1811.30 0.00 211.80 0.35 0.00 0.04 .39
2038 LY 4.00 n.01 1811.3%9) 0.00 211.80 0.31 0.00 0.03 0.35
2039 53 £.00) . 0.60 1811.30 0.00 211.80 .28 0.00 0.03 84.31
2040 54 4.00 0.60 1811.30 0.00 2i1.80 0.2% 0.00 0.93 o.28
20411 5% 4.00] " . 5.00 1811.30 0.00 211.80 0.22 .00 0.062 0.25
2042 118 4.00 D.00 1811.30 0.00 211.80 .20 0.80 0.02 .22
2043 57 4,80 0.00 1811.30 0.00 211.80 0.17 0.00 0.02 .20
|Total 561.52} - 200.12 196.35 13.61 YLT0| 20767

Cl: - average nel cost of useful salable energy and capacity
C2: average nel cost of useful salable energy
£3: average net cost of Lotal energy and capacity




Discounted Cash Flow Method Case~ [ - 60

Fiscounl rale- - ég(” G- . _ .
b ¢ - . 68 US3/ , : 61793
195.84 kW valve Bl= 6B USS/HN _ U C1E 0.06826 o
!15{:= 1.082 KW Value B2= 0.063 US§/kMH. 2= 0.05708523_3 T L o s
B-C= 16.24 kWl Vajue B3= ©0.005 US$/kUH €3=0.044251650 - "UNIT=Nillion USS .
Yoar|Serial Cost, Discounked Project Sales - - . Discounted Bgr_tet!_t. Flow o
Nosber| Flow jCost Flou Salable  {Surplus . [Useful Salable Surpius © |Useful .
Euergy Bnergy  [Capacity. [Energy . [Ererzy. . .|Capacity, Total -
(GUH/YrY | (GWHAYr) My el o S
' 4.29 0.60 0.00] - 0.00f .. 0.08). ¢ 0.00f - 0.00f .
A ; g 5.60 0.00] . 0.60]- 0.00] - .00} 0:00f - 0.06]
1988 2z 19.57 ! . 00} - oo 0ol
1989 3 21.57 15.3% 0.00 0.00] . 0.00]. 0.00)" 0.00} - . 0.00}
1990 4 22.47 14.28 0.00 0.00 0.00 .00 00y u.m
1991 5 24,07 25. 14 0.08 ) 0.00 0.00 - 0.00 0.00
1992 f 64.78 32.81 0.00 0.00 0.00f 0.00 -~ 0.00| 0.00§
1903 7 105.54 47.74 0.60 0.00] - 0.00] - .60 0.00 0.00
1994 8 53.88 21.7% 179.00 691,101 - 52.00 4.55 1.39 1.42
1995 9 7.38 2.66 256.60]  614.10) - 69.00]. 5.81 R i) 1.69
1996 10 13.19 4.24 33300 5310 - 86,10 6.75) 0.86( 1.88
1497 1 9,35 2.08 415.00 888.50| © - 104.20 7.51 1:27 203
1998 12 3.80 (.97 500.00}.  803.50 123.20 - 8.08) - 103 2.1%
1999 13 3,80 0.87 588,001 715501 - 143.00 8.48 0.81 2,22
2000 1 3.8 0.77 680,00 623,50 149. 40 8.76 0.63}. 2.67
2001 15 3.81) .60 T76.00) 52050 149,40 8.93 0.48 1,85
2002 A 3. 80 .61 876.00 427.50 149,40 9.00 0.34 1.6%
2003 17 3.80 0.55 980, 00 323.50 149.40 8.99) - 0.23] 1.47
004 18 1,80 0.49{ - 08%.00 214.50 149.40 8.92 0.13{ 1.32
200% 17 3.86 0.44}  1201.00 102.50 149.49 £.78 0.05 1.17
2606 20 3.80 0.39]  1303.50 0.00 149,40 8.51 0.00 1.05
2007 21 3.80 0.35) . 1303.50 0.60 149.40 7.60 0.00 0.94
2008 22 3.80 0.31] 1303.58 0.00 149, 40 6.78) 0.00H - 0.83
2008 23 3.8 0.28) 1303.50 0.00 149,40 . 6.05). 0.0 0.74
2010 24 3.80 0.25| 1303.50 0.00 149.40 &4 .G 0.66|
2011 25 3.80 0.22] - 1303.50 0.00 149,40 4.83 0. 00 0.59
2012 26 3.89 0.19] - 1303.50 0.00 149. 49 A3 0.00 0.531
2013 27 3.40 0.17] . 1303.50 0.00 149, 40 | 3,85 0.90 0.47
2014 28 3,20 815} 1303.50 0.0 149,40 3,43 -0.00 0.42
2015 29 3.80 0.14]  1303.50 0.00 ‘149,40 306 0.00 0.37 3.
2016 30 3 88 g.12]  1303.50 0.00 149,40 274 0.00 0.33 3
017 31 3,80 0.11] " i303.50 . 0.00 149. 40 2.44 - 0.00] . 0.30
20i8] - 32 3.40 0.10]  1303.50 0.80 149.40 2.18] 0.60 - 0.27 2.
2019 33 3.80 0.09]  1303.50 .00 149. 40 1.95 0.00 0.24 2.
2020 34 1,80 0.08} 1303.50 0.08 149.40 1,74 0.00 0.21 .
2021 35 3.80 0.07] 1303.50 0.00] . 149.40 1.5} .00 0.19 L
2022 3 3.80 0.66{  1303.5¢ 0.60 14940 1.38 _0.60{ 0.17 L
2023 37 3.80 0.65{ 1303.50 0.00 148.40 1.23 0.00 0.1% .
2024 18 3.80 0.05F  1303.50 0.00 149.40 110 0.00!. 0.13 -1
2025 39 3.80 0.04] 1303.50 0.00 149.40 - D.98]" 0.00 9.12) oL
2026 40 3.80 0.04]  1303.50 0.00 149.40 0.88}- 0.00 0,10 .
2027 41 3.80 0.03}  1303.50 0.60 149.40 0.78 0.60 0.09 - 0.88
2028 42 3.40 0.03  1303.50 0.00 149. 40 (] 0.00] 0.08 0.79
2029 43 3.80 0.02]  1303.5¢ 0.00 149.40 D.62 0.g0! - 0.07 0.70
2030 44 .80 0.02 1303.50 0.00 149.40 0.56 0.00] 0. 06§ 0,63
2031 a5 3.80 0.62]  1303.%0 0.00 149,40 S 0.00). .  0.06)- - DU%6)
2032 46 3.80 0.02{ 1303.50 0.00 149.40 ©0.44] 0.00] 7 . 0.05 L 0.50
2093 57 3.80 0.01§  1303.50 0.00 149,40 - 0.39 0.00] - 0:04 T 0044
2034 I 1.80 89.01]  1303.50 0.00 149.40 © o3l 0.00 8.04 040
2035 49 3.80 0.01|  1303.50 0.00 149. 40 030 0.00° - 0.03 L 1.35
2036 50 3.80 0.01| 1303.50 0.00 149. 40 ©0.28 0,00} 0,03 - 0.31
2037 51 3.80 0.0 1303.50 0.00 149.40 2.25§ 0,00} 6,03 - " 0.28
2038 52 3.80 0.01]  1303.50 0.00 149.40 o 0.22 0,00} o 0.02) 10025
2039 53 3.80 n.00]  1303.50 0.00] . 14940 0.20] 0.6 0.62 0.22
2040 54 3.40 000 1303.50 0.00 149. 40 S 018 0.00 0.02 270,20
2041 55 3.80 0.00]  1303.50 0.00 149,40 .16} .08 0.0] L 0.18
2042 56 3.80 g.00f £303.50| 0.00 149. 40 S0 0.0 0.01 06
204 57 3.80 0.00{ 1303.%0 0.00 149.40]- 0,12 0.00 0,01 SN T)
""" I Aniiion el e - ] ; i T
Total | 542.01 195. 84 _ 172.99 8.39 30,69 212.08

Cl: average nel cosl of useful salable energy and capacity
€2: average nel cost of useful salable energy
C3: average el cost of Lotal epergy and capacity



Mscounted Cash Flow Kebhod © Lase- - 0

Bisvounl vale 124%)
o 228,20 § = 1
c-° 20157 kW Yalue Bl- 08 US$/kW Cl= 0.065405495
- B/C 1.132 kW Yalue B2= 0,063 US$/kWi ) €2- 0.053842473
N [ I SR 26,67 h kWit Yalue B3 0.005 USs/x%h C3= 0.040292552 UHIT-NiFlion USH
“ YeartSerialj . Cost Nscﬂunlmﬂ Projecl Sales - Discounted Benefit Flow
: Hamber} - Flow Cosl Flowp——-r—gmrr—rme - - e e e e
'= Salable  |Surplus  |Usefu) Salable  [Surples  JUseful
Encrgy Encrgy Capacity |Encrgy Energy Capacily Tolat
: : {GWI/Yr) | (GRH/YE) (W)

11987 1 4:81 4.29 0.00 0.00} 0.00 0.00 0.00 0.00 0.00
{988 2 19.57 15.60¢ 0.00 6.00 0.00 0.00 0.00 0.08 n.09
1989 3 21.57 15.35 0.00 0.00 0.00 0.00 0.00]. 0.00 .00

1990 -4 23.10 14.68 0.00 0.00 0.00 0.00 0.00 70.00 0.0
(991 w5 46,981 26,65 0.00 6.09 0.00 0.08 .00 0.00 0.00
1982 6] 68.75 34.83 0.00 0.00 .00 8.00 4.00 0.00 ©0.00

| 1993 s 109,39 49. 48 0.00] - 0.00 .00 0.00 0.00 0.00 0.00

11994 - TR 55.79 22.53 172.00 836:10). ° 52.00 4.55 1.681 1.42 7.67

171998 ~91. 2:62 0.94 256,00 759.10 69.00 5.81 £.36 .69 8.87
19961 10 7.74 2.49 333.00 082.10 86.10 6.75 1.094 1.88 9.73
1997 “1h): 13.55]° .3.89 415.00f  600.10 104.20 7.51 0.86C 2.03 10.4]

1998 12 9. h8] 2.45 500.00 Int4.40 123.20 8.08 1.30] . 2.15 11.5%3
1999 11 3.9 .90) 588.00 926.40 14300 8.48 1.06 2.22 11.77
2000 14 3.93 0.801  680.00 834.40 163.70 8.7 n.85 2.27 11:89

- |.:2001 -15] 3.93 0.7k 776.00 738.40 174,98 8.93 0.67 2.17 - VE?T

' 2002 16 1.93 0.64 - 876.00 638.40 174.90 5.00 0.52 1-94 11.40
2003 17 3.93 0.87 980.00 534.40 174.90 8.99 0.38 1.73 J1.11
2004 18 3.93 0.5t - 1089.00 425.40 174.90 8.92 .27 1.54 143.74
2005 .19 3.93 D.45 1201.06 313.40 174.90 8.78 0.18 1.38 10.34
2006 20 3.93 .40 1318.00 196. 40 174.90 B.60 0.10 [.23 9.94
. 2007 21 3.93 0.30 1440.00 74.40 174.90 B.39 0.03 ].10 9.53
2008 221 . 3:93 .32 1514. 40 0.00 174.90 7.88 0.00 0.98 8.8
2609 231 3.3 .28 1514.40 0.00 174.90 7.03 0.06 .87 7.9
20 24 3.93 0.251  1514.40 o.on 174.90 G6.28 0.00 0.78 7.06
C20H .25 3.93 0.23 1514. 40 0.0n 174.90 5.61 0.00 0:69 .31
2012 260 ‘3.93 .20 1514.49 0.00 174.90 5.0t 0.04Q 9.62 5.03
C2013 AR N 3.93 0.18 1914. 40 0.00 174.90 4.47 0.09 0.5% 5.0%
2014 28 3.93 0.16 1514.40 0.00 174.90 3.99 0.00 .49 4.49
2015 -29 3.93] 0.14 1514.40 0.00 174.90 3.56 4.00 0.44 4.0]
A HH - 1.93 n.13 -1914.40 0.00 174.90 3.18 .00 .39 3.58
2087 31 3.93 0.11 1514.40 0.00 174.90 2.84 0.00 0.35 3.19
2018 -324: 3.93 0:10] ~ 1514.40 g.00 174.90 2.53 0,007 0.31 2.85
gy o33 3.93 9.0%7°  1514.40 0.00 174:90 2.20 0.00 0.2% 2.54
2020 R 3.93 0.08 1514.40 0.00 174.90 2.02 0.00 0.25 2. 27
2021 BN 3.93 0.07 1514.40 5.00 174.90 1.80 G.00 0.22 2.93
2022 36 3.93 49.06 1514. 40 0.00 174.90 1.61 0.09 0.20 1.81
2023 37 3.93) 0.05 i514.407 - 0.08] 174.90 1.44 0.00 0.17 1.02
2024 38 3.93]. 0.05 1514.40 6.00 174.90 1.28 0.00 0.16 1.44
2025 39 3.93 6.04 1514.40 .00 174.90 i.14 .06 .14 1.29
2026 40 3.93 0.04 1514. 40 8.00 174.90 1.02 0.080 0.12 1.1%
2027 41 3:93 0.63 1514.40 0.06 174.90 0.91 0.00 0.11 1.02
2028 421 31.93 0.03 1514.40 0.00 174.90 0.581 0.00 n.10 0.91
2029 43 3.93 0.03 1514. 40 9.00 174.90 0.72 5.00 5.09% 0.82
2030 44 3.93 0.02 1514.40 G.00{- 174.90 0.65 0.60 .08 0.73
2031 45 3.93 06.02 1514. 40 .00 174.90 0.58 0.60 0.07 0.06S
2032 46 3.931. 0.02 1514.40 0.00 174.50 0.51 G.00 0:06 .58
2033 47 3.93 001} 1514.40 D.00 [74.90 .46 0.00 06.0% 0.52
“2034 481 3.93 0.91 1714.46 .00 174.90 0.41 0.00 0.0% 0.46
2035 49 3.93 6.01 1514.49 0.00 174.50 0.36 .00 .04 0.41
2036 50 3.93 0.0 1514.40 D.00 174.96 D.33 0.00 0.4 0.37
2037{- - ‘51 3,93 0.011- 1514.40 .00 174.90 0.29 0.00 0.03 .33
2038 82 3.93 .01 514,40 0.00 174.90 0.26 0.00 0.03 0.29
2039 - ’3 31.93 .00 1514.40 0.00 174.90 .23 .00 0.02 0.26

12040 54 3.93[° 0.60 1514.40 0.00 [74.9G7 0.20 3,00 D02 0.23
(20411 0 s91- 3.93 0.00 1514.40 .00 174.90 0.18 0.00 0.02 0.21
2042 .56 3.93] - 0.00 i914.40( 0.00 174.90 0. 16 0.00 .62 0.18
‘2043 LY 3.93} 0.00 1514.40 0.08 174.90 0.14 6.60 0.01 0,16
Tolat| |- se0.30) . 20157 . 183.96 1041 313.82) 22820

Cl: average net cost of useful salable energy and capacity
C2v average net cost of useful salable energy
C3: average neb cost of total energy and capacity




Piscounted Cash Flow Nethad - Case- 11 - .80

Discounl rate= 12410 ‘ )
- 242.02 §.= ! : o
C = 207.05 W Value Bl= 68 US$/kN - Cl= 0.063543053 :
B/C= 1. 168 kWit Value B2 0.063 USS/KkWH €2+ 0.051582336 oo )
B-C- 34. 96 kWH Yalue B3= ) 0._0{55 USSR Co C3= 0.037301072 . URIT=Hilllan USS
Year|Serial| ° Cost Discountg‘ Project Sales | Discounted Ronofit Flow N
; Cost  Flow|—- - N B R
Huaber|  Flow ¥ Salable  |Surpius useful . |Salable. | (Surplus, WUSO{U} R
Energy Energy Capacity |[Energy Energy . |Capacily Total
(GWN/Tr) -} (GMRAYPY 7 (HWY v T - '

7 1 .81 §.29 0.00 0.00] 0,00 0,00 p,oob - 0:00) - 0.00
{ggﬂ 2 19.57 15.60 0.00}f 0.00 - 0,001 0,00 .0:00 .60 000
1989 3 21.57 15.35 0.00 000" - 0:00 0,90 0.00):. - 0,00 0,00
1990 4 23.67 15.04 0.00 0.00 _0.00 -8.801 - 0.00f: 0.00 _ OiUD
1991 5 49.08 27.84 0.00 G.00 0.00 0.00 0.00 .00 R
1992 6 72.41 36.68 0.00 0.00] 0.00 0.60/ . . 0.00 - 0.00 -0.00
1993 7 113.06 51.14 0.00 0.60 6.00 0.00]. 6.00 0.00 - 9.0?
1004 ) RT.72 23.31 179.001  580:70 52.00| 4.55¢ 1.98;- 1.42 L7096
1995 g 2.71 0.97 256.00].  903.70] . 69.00 5.81 1.62 1.69 9.13
1996 10 2.7 0.87 333.00 826.70] 86.10 6.75 1.331~ 1.88 9.97
1997 11 8.25 237 415.60 744.7¢ 104.20 7.51 1.07 ?.03 10.62
1998 12 14:06 1.60 500.40 653.70 123.20 8.08 0.84 2.18% 111308
1999 I3 9.72 2.22 588.00 1133.60 143.00 8. 48 1.29 2:22 s
2000 14] . 4.07 9.33 660.00 1041604 163.70 8:76 - 106 227 12010
2001 1§ 4.07 .74 776.00 945. 60 185.40 : 8,93 .86 2.30 12.09
2002) 16 4.07 0.66] 876,000 . sds.es| .  201:00 3.00 g:68|- .22 11,92
2003 17 4.07 0.59 980.00 741.60 201.00 8.99 0:54]- 1:99 11052
2004 18 4.07 0.52 1089.00 £32.60)  201.00 8.92 0-41%- 177 11011
20689 i9 4.07 0.47| ~ 1201.00 520. 60 201.00 8.78 0.30 1.58 1067
2000 26 4.07 0.42 1318.08) - - 403.60)-  201.00;. - B.40)- 0,20 1.41 10.23
2007 21 4.07 0.37 1440.00 281.60 . 20100 ‘8.39 0.13 1,26 9.79
2008 22 4.97 0.33 1967.00 154.60] © 201.00 83.15). .06 1.12 9.3
20049 23 4.07 0.30 1699, 00 22.607 . 201,00 7.89 .00} - 1,06} - 8.91
ZUH) 24 4.07 0.26 1721.60 0,001 - 201.00 T7.14 6.00 0.9 8.04
2011 25 4.07 0.23 1721.60 0.00 201.00 6.38 (.00 8.80 7.18
2012 26 4.07 0.21 1721.60 0.801 . 201.00 5.69 6.00 0.1 G4l
2013 27 4.07 0.19 1721.60 .00y  200.00 5.08 0.00]- .64 5.72
2014 28 4.07 0.17 1721.60] . - 0.00 201.00 4.54 0.00]. 0.57 511
2015 2% .4.07 0.1% 1721.60 B.00 20100 4.05 0.0 061} - 4:56
2006 ] 4.07 [H K] 1721.60 g.onp 0 201.00 3.62 0.00 0.45 4,07
2017 31 4.07 n.k2 1721.60 0.00 201.00 3.23 .00 .40 3.63
2018 EY 3 4.07 0.10 1721.60 0.00 201.00 2.88 D.00 0.36 “3,24
2019 13 4.07 0.09 1721.60 4.00 201.400 ©2.57 0.00 0.32 2.90
2020 34 4.07 0.08 1721.60 D.00y - 201.00i- 2.30 ] 0.28 259
2021 35 4.07 a.a7 1721.60 D.Q0 201.00 2.45 0.00¢ - 0.25% 2.31
2022 31 4.07 0.06 1721.60 0.0) 201,00 [.83 0.00}- 0.23 ‘2:06
2023 37 4.07 .06 1721.4640 0.00 201.00 1.63 0.00 0.20 1.84
2024 38 4.07 .05 F72L.60 0.00 201.08 i.46 0.00 0.18 - 1,64
025 39 4.07 404 1721.60 6.00 201.00 §.30 a.00} 0.16 1.46
2026 40 4.07 0.04 1721.60 0.00 201.00 1.16 0.08 0.14 131
027 41 4.0 .63 1721.60 0.00 201.00 1.04 9.00 08.13 AT
2628 42 4.07 0.03% - 1721.69 0.00 201.00 .92} - 0.60 0.11}. 104
2029 43 4.07 .03 1721.60 0.00 201.09 0.82}- 0.00] 0.18 9,93
2830 44 4.07 0.02 i721.60 0.00 201,089 0.74 0.00 0:09 - (.83
2031] 45 3.07 0.62)  1721.60 o.00]  20n.e0)°  D.66 0.00 0.08} . 0.74
2032 L1 4.07 0.02 1721.60 0.00 201.004 0.5% 0.00 0.07 050
2633 A7 4.07 a.m 1721.60 0.00 200.00 0.52 0.0 0. 06 . 0.59
2034 48 4.07 0.01 1721.60 .00 205.60 - 0.47 - 0.00 0.0% 70,53
2035 49 4.07 0.01] " 1721.60 6.00 201.00 0,42 0.00] 0.05 - 0.47
20346 50 4.07 2.0 1721.60] . g.00f - 201.00 0.37 0.00 0.04 - 0.42
2037 51 4.07 0.01 1721.60 0.60 201.00 0.33 0.80 0.4 0.37
2038 52 4.07 0.01 1721.60} 0.00 201.00 0.29 0.00 0.03 0.33
2039 53 4.97 .01 1721.460 0.00 201.00 0.26 .00 0.03 0.30
201410 A4 4.07 0.00 1721.60 .00 201.00 0.23 0.00 0.03 6.26

2041 55 4.07 0.00 1721.60 0.00 201.00 0.21 6.00 n.92 Q.23

7042 56 4.07 .40 1721.60 .04 201.00 6.19 G.00 Q.02 a2l

2043 57 4.07 .00 [721.60 0.00 201.00- 1 0.00 0.02 0.19
S S S RO R | i S IR I i
Total 578.42 207.05 192.95 12.44 36.63 242.02

C1: averase et cost of useful salable energy and capacity
C2: average net cosl of useful salable energy
£3: average nel cost of total energy and capaciiy
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Discounted Cash Flow Method Cage- 01 - 90

Piscount rales A2
TR e 25067 - |
€= - 217.46 . kW Yalue Bl- 68 US$/kW Cl= D.06483932%5
“BACE 1.152 kN Yalue B2- 0.063 USs/kwn C2= §.052477766 -
CB-Ce i 33010 kW Yalue B3= - 0,005 BS3/kuit C3= 0.037238889 UNIT=Xillion UN%
Year{serial] -.Cost. - |Discounind Project Sales | Discounted Benefit Flow |
- [Nusber|  Flow Cosb . Flow|——— N I e e —
- - |Salable  fSurplus  [Usolud Salable  [Surplus  |Useful
g Bnergy - (Grergy Capscity |Energy Energy Capacity Tolal
R (GWN/Yr) {GwWil/vr) (RH) :

-198%] © -1 4.81 4,29 0.00 .00 . 0.g0 0.0 0.00 Q.00 G.00
[988) - .2 1957 15.60 .60 0.00 0.00 0.00 .00 0.00 0.00
1983 1 I - 15.3% 0.00 0.00 0.00 0.60 D.00 0.00 G.0G
1990 4 24,60 15.63 6.00 0.00 0.00 0.00 0.00 0.00 0.00
1991 -5 52.80 29.5%4 0.09) 0.00 0.00 0.00 0.00 0.00 0.08
1992 4 T6.71 38.80F - 0.00 0.00 0.00 06.00 0.00 .00 0.00
(1993 T 116.10 52.51¢F 0.00 0.00 . 0.00 ¢.00 0.00 0.00 0.00

‘1994 &l - 9.0 23.86)  179.00]  799.80 52.00 4.55 1.61 1420 759

19495 -9 C-T08) 2.5% 256.00 722.80 . 69.00 5.81 £.30 1.69 -8.81
1996 il - 13.006 4.20 333.00 645,80 B6. 10 6.75 1.03 1.88 9.07
1997 1y 8.88 - 2.5% 415,00 1047. 10 104.20 7.51 1.50 2.03 1105
1998 12{ . 8.7 2.09 500.06) - - 942.10 123.26 8.08 1.23 2.15 11.47
999 15 8.04) 1.84 588.00 -874.101 - 143.00 8.48 1,00 2:22 11:71
2000 - 14 5. 87 - 1.28 680.001 1242.10] ° 163.70 8.76 1.27 2.27 12.31

2001 18 4.34} 6.79 776.00F  1146.10] . I85.40 8.93 1.04 2.30 12.28
2002 16 4,34 0.70 876.00 1046.10 208.38 9.00 6.85 2.31 12.16
2003 7 o 4.34) 0.63 580.00 942.10 224,80 8.99 0.68 2.22 11.90
2004 8L - 403 Q.56 1089.00 833.10 224.80 §.92 .54 1.98 11.4%

12005 191 - 4341 0.50 1201.08 72110 '224.80 ©8.78 0.41 1.77 16.97
006 - 20 4.34 D.44 1318.00 604.10 224,80 8.60 0.31 1.58 10.50
2007 .21 4.34 0. 40 1440.00 482. 10 224.80 8.39 ¢.22 1.41 10.03
2008 221 0 434 .35 1567.00 355.10 224.80 8.15 0.14 1.26 9. 56

L 2nng 23 S 434 0.32 169%.00{. . 223.10 224.88 7.89 6.08 1.12 9.10
2019 24) - 4,34 0.28 1837.00 85, 10 224,80 7.62 0.02 1.00 8.65
200 VA 4.34 §.25 1863.20 58.90 224.80 6.9 0.01 0.89 7.82

-2012 26 4.34 0.22 1863.20 58.90 224.80 6.16 g.01 0.80 6.98
2013 2T 434 "0:20 1863.20 58.904 - 224.80 5.50 0.01 0.71 6.23

2014 . 28 4.34 0.181  1863.20 58.90 224.30 4,91 0.0t .64 5.%6
2015 29 4.4 0.16 1863.20 58.90 -224.80 4.38 0.01 0.57 4.97
2016 30 4.3 0:14 1863.20 58.90 224,810 3.91 0.00 0.51 ©4.43

2017 31 4.34 g.12 1863.20 94,10 224.80 3.49 0.0¢ .85 3.9
2018 32 {.34 0.1l 1863.20 58.90 224.80 3.12 0.80 0.40 3.93
2019 33 4.34 0.10 1863.20 58.90 224.80 2.78 0.00 0.36 3.1%
20200 34y C4.34 0.0% 1863.20 58.50 224.80 2.48 0.00 0.32 2.82
2021 ©35 4.34 .08 1863.20 58.90 224.80 2.22 0.90 0.28 2.51
2022 36 - 4.34 0.07) - 1863.20 58.90 224.80 1.98 0.00 0.25 2.24

2023 37 4.34 0.06 1863.20 58.530 224.80 1.77 .60 .23 2.00
2024 33 4.34 0.05] : 1863.20 58.900 ©  224.80 1.58 0.00 0.20 1.79

;2025 -39 C403 0.05 1863.20 58.90 224.80 1.41 0.00 0.13 1.60
2026 a0 - 4.34 0.04 1863.20 58.90 224.80 1.20 0.00 0. 16 .42

2027 410 - 534 .04 1863.20 58.90 224.80 1.12 0.60 0.54 §.27
2028 42 4.34 0.03 1863.20 58.90 224.80 1.60 0.00 0.13 1.13
2029 43 © 4,34 .03 1863.20 58.90 224.80 0.89 0.00 0.1 1.0
2030 44 4.3 0.02 1863.20 58.90 224.80 0.80 0.¢0 0. 10 3.90
2031 451 - 4.34 0.02 1863.20 58.90 224.80 0.71 G.o0 0.09 0.81

20321 46 4.34 0.02 1863.20 58.490 224.80 0.63 0.00 .08 .72
2033 - 47 4.34 0.02 1863.20 58.90 224.80 .57 0.00 .07 0.64

C2034 i 4.34 6.41 1863, 20 58.90 224.380 0.50 0.00 6.06 - 0.57
2035 - 49 - 4.34 0.01 1863.20 58.90 224.80 0.45 0.00 0.05 0.51
2036 50 4.34 0.01 1863.20 58.90] © 224.80 0.40 0.00 0.05 0.45
2047} 51 §.34 G.01 1863.20 58.90 224.30 4.36 5.00 0.04 .41

-2038]1 - 52 4.34 0.41 1863.20 58.90 224.80 .32 0.00 0.04 Q.36

2039 .93 .34 .01 1863.20 58.90 224.80 0.28 0.00 0.03 0.32

L2040 h4l 4.34 0.00 1863.20 58.90 224.80 0.2% 0.00 9.83 0.29

‘2041 " 55 4 M 0.00 1863.20 58.90 - 224.80 0.23 0.00 0.03 0.26

2042 56 4.34 0.00 1863.20 58.90 224.80 0.20 6.00 0.02 .23
2043 S97] o 4.34 0.00 1863.20 58.90 224.80 .18 0.60 0.02 0.20

Total . 612.24] - 217.46] 198.21 1346 38.89] 25057

Cl: SVcrase net 6ost of useful salable energy and capacity
CZ: average net cost of useful salable cnergy
C3: average nel cost of tolal energy and capacity



Discounted Cash Flow Method Case- W+ 100

Disconnl rate 120 :
g - 254,41 § = I - I
C - 220,53 k¥ Yalue Bi= 68 NS3/kW : Cl= 0.067188234 : )
B/ 1.123 kWi Value B2- - 0.063 US$/kul C2= §,054128751 . o
B-C- 27.87 kWi Value B3- 0.005 US$/kWE 3= (.030682087 UNIT=Xi1llon USY.
Year{Serial Coxt biscounted - . Project Sales - ! " Discounted Benefit Flow
Number Fiow Cost  Flow T - : - B e
Salable’ |Surplus - lUseful Salable . {Surplus  |Useful . i
Energy ~ |Energy: - |Capacity |Energy Energy - |Capacity’ Tolal
{cwil/ye) | (GU/YR) | (W) C T _ '
1947 1 1.81 4.29 - 0.00 0.00 o.gol- . 0.00 0.00 000 0,00
1938 2 19.57 15.60 0.00 -0.00 0.00 0.00 0.00 ¢.00 -0.00
989 3 21,57 15.35 0.00; - 0.00 0.00 0.00 0.00 0.00 0200
1990 4 25.18 16.00 0.00 0.0n 0.00 Q.00 0.60)- 0.00 .00
1991 5 54.38 30.85 0.00 0.00 0.00 0.00} 0.060 0.00 .0.00
1992 6 80.62 40.84 0.060f - 0.00 0.00 0.00 0.00 0.00 =000
1993 1 120.16 54.3% 0.00 0.00 0.00 - 080 0.00 0.00 0.00
1994 § 611 24.67 179.00) - 908.50) - - 52.00 455 1.83 1.42 7.8
1995 a 2.34 0.84 256.00 831.50F = £9.00 5.81 1.49 1.69 ©.9.00
1996 10 7.42 2.38 333.00) - 754.300 - BG.10] 0.75 .21 1.88 9.85
1997 1 13.31 3.82 415.00) - 672.50 104.20) -~ 7.51 0.96¢ 2.03 10.51
1998 12 9.25 2.37 500.00 1118.507 © -123.20f 8.08 1.43 215 1107
1499 13 8.59 1.96 588.00 1030.50 143,00 8:48 1.18) 2.22 -11.89
2000 14 18.20 3.72 £80.00 938.501  163.707- - 8.76 0.96 2.27 12.00
2001 15 12.94 2.364 © 776.00] . 1330.200 - 185.40{ - 8.93|" 1.21 -2.30 12.45
2002 16 4.68 0.7 876.90 1230.20 208.301 9.00 1.00 2.31 Co12.3%
2003 17 4.08 0.68 920.00 1126.10 232.3 8.99 D.82 2.30 20t
2004 18 4.48 0.60 1089.00 1017.20] ~-250.40 8.92 0.6G -3 B B S
200% 19 4.08 0.54 1201.001 - 505.20] - 250.40 8.78 0.52 1.97 11.28
2006 20 4.08 0.48 1318.60 788.20 -250.40 - 860 0.40 1.76 (10.78
2007 21 £.03 0.43 1440.00 666.20 250.40 8.39| 0.30 1.57 10.28
2008 22 £.08 .38 1567.60 539.20F - 250.40 8.15 0.22 1.40 9.78
2609 23 4.68 0.34 1699.00 407.201 - 250.40 7.39 0.1%5 1.25 9.30
2010 24 4.08 0.3¢ 1837.00 269.20 250.40 7.62 0.08 1.12 8.583
2011 25 4.68 0.27 1863.20 243.00 250.40 6.901 - 0.07 -1.00 7.497
2812 26 4.68 0.24 1863.20 243.00 250. 40 6.16 0.06 0.89 T.12
2013 27 4.68 0.2} 1863.20 243.00 250. 40 - 5:50 0.05 0.79 6.35
2014 28 4.68 0.19 1863.20 243.00 250.40 4.8 0,057 0.7 5.67
015 29 4.68 0.17 1863.20 243.00 250.40 4,38 0.04 0.63 5.07
2016 N 405 0.5 1863.20 243.09 250.40 3.91 10.04 7056 4:52
2017 3 4,68 0.13 1863.20 243,00 250.40 © 349y 0.03 6.50 4.04
2618 32 4.48 0.i2 1863.20 243.09 250. 40 3.12 .03 0.45 3.60
2019 33 4.68 0.11 1863.20 243.00 25040 2.78 0.02 0.4G] ‘322
2020 34 4.08 6.09 1863.20 243.00 250.40 2.48 R H 0.3k 2.87
2021 35 4.68 5.08 1863.20 243.00 250.40 2.22) 0,02 0.32 - 2.56
022 36 §.08 §.07 1863.20 243.00 250.40 1.98 0.02 -D.28 2.29
2023 3 4.68 0.07 1863.20 243.00 250.40 1.77 0.01 0.25 2.04
0924 38 4.68 0.06 1863.20 243:00 250.49 1.58 0.01 0.22 1.82
2925 39 4.68 0.05 1863.20 243.00 250. 40 1.41 0.01 0.20 1:63
2026 4 4.68 0.05 1863.20 243.00 250.40 1.26 0.0 0.18 1.45
2027 41 4.48 0.04 1863.20 243.00 250.40 1.12 0.04 0.16 1.30
2028 42 4.08 0.04 1863.20 243.00 250,40 1,00 0.01 0.14 N P 1/
2029 43 1.68 0.03 1863.20 243.00 250:40 0.89 0.00 0.13 1.03
2039 44 4.68 6.03 1863.20 243.00 250.40 0.80 0.0 0.1i . B9
2831 45 4.¢8 0.02 1863.20f - - 243.00 250. 40 - 0.71 0.00 0.10 0.82
2032 46 4.68 0.02 1863.20 243.00f - 250.40 0.63 0.00 0.69 Sp.73
2033 47 4.68 8.02 1863.20 243.00 250. 40 0.57 0.00 .08 CU0.65
2034 48 4.68 0.02 1863.20 243.000  250.40 0.50 0.00 0.07 0.58
2035 49 4.68 0.01 1863.20 "243.00 250.40 .45 0.00 0.06 0.52
2036 50 .68 0.6i 1863.20 243.00 250.40 9. 40 0.00 0.95 0. 46
2037 51 4.68 0.01 1863.20 243.00 250.40 9.3¢ 0.60 0.05 - 0,4
2038 52 4.648 0.81 1363.20 243.00 250.40 6.32 0,007 - 0.04 v 0,37
039 53 4.68 6.0l 1863.20 243.00 - 250.40 ©0.28 0.00 0.04 0,33
2040 54 4.68 0.01 1863.20 243.00 250.40 0.25 0.00 0.03 0,29
2041 5% 4.08 ¢.00 1863. 20 243.00 25040} - - 70.23 0.00 0.03 0,26
42 56 4.08 0.00 1863.20 243.00 250.40 © 020 0.00 0.02 0.23
2043 57 {.68 D.00 1863.20 243.001 . 250.401 - 0.18 _ 0.00 0.02 0.21
Total 656,00 226.53 198.2tF  15.14 41.05 25441

Cl: average nel cosl of useful salable energy and capacity:
r2: average net cost of wseful salable energy
C3: average net cosb of total energy and capacity
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'D.l'fRattng Gurve at Dam Site

(1 _Forﬁmla=

' where

-MHscharge (m3/s).
Cross Sectional Area (m2)

Flow Velocity (m/s)

Coefficient of Roughness 0.045, 0,035,
Hydraulic Gradient 1/100

- =T Y~

: Hydraulic Radius
- (2) Rating-Curve_

_Results are shown in Table = D~1, - D-2 and Fig. D-1. ‘The sym-
bols in the Tables are as following o

-F : Froude Number

"'$Q : Discharge = Q (m3/s)
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Table D-1
I LA S -1/ 100
£l o A P R a v £, .8, s-.4
(m) . {m) {m=) (@} (m} {m/s) '(m3'/:=.r,_.\" Cteise)
799,000 0.500 23.500 &7.043 0,500 6.045 1.399 0.653 32.878  32.878
193 000 1.201 80.500 67.142 1.199 0.045 .2.5087 0,787 201.891 201,891
oa 000 2.184 147.BS1 69.262 2.133 0.0¢5 3.484 0.835 344.708 5dd.708-
295 000 3.156 215.906 71.282 3.025 : 0,045 41648 0.876 1003.450 1003 .450
foa 000 4.119 294.658 73.502 3.873 0.045 5.480 0.9051360.010  1560.010
fes 000 5.073 354.1i4 75.622 4.683 0.045 6.220 0.925 2202.570 - 2202.570
e 000 2.017 d2d.277 77.741 $.457 0.045  6.883 0,941 2922.340 2922.540
799000 6.953 495.132  79.861 6.200 0.045°'7.500  0.533 3713.340 3713.340
o0 000 7.880 568.693 81.981 6,913 0.045 8.064 0,962 24569.750 4549.750
601.000 8.799 633.956 84.101 7.598 0.045 '8.388 '0.970 3487.480 5487480
£07.000 9.710 711.921 86.221. 8.257 0.045 9.078 0.976 6462.990 < 6462.990
503.000 10.414 785.563 ©8.340 6,893 0.04S 9.538 0,981 7493.290 7493,290
594,000 11.509 859.955 90.260 9.506 0.045 9.972 0.985 8575.840 £575.840
505,000 12.397 $35.026 92.580 10.100 ©.045-1€.383 0.988 9708.440 9708.440
Table D-2
e AN E 1/ 100
BL. O A P’ R n v F. . s0 a
{m) {(m) (m*) {m} {m) (m/2) (mi/ad (m*/s)
797.000 0.500 23.500 47.043 0.506 0.035 1.799 0.852 CaZ.272  42.272°
P o 11201 60.300° 67.182 1.199 0,033 3.225 0.986. 259.574 259.574
T 00 7.im4 147.851 9,262 2.135 0,035 4.737 1.074  700.33% 760.339 -
e oon 51s¢ 215.504 71.382 3.025 0.035 S5.976 1.127 1290.150 1290.150-
foe.000 4.119 284.658 73.502 3.873 '0.033 7.046 1.163 2005.730  2005.730
T o0e 5.073 354,114 75.622 4.483 0.035 7.997 1.190 283(.870 2831.870
o Z.0Ly a28.272 77.78L 5.457 0.035 8.856 1.210 3737.350 3757.550
799000 &.953 495.132 79.861 6.200 0,035 9.662 1.223 774,300 4774.300
00 7880 See.693 @1.981 6.913 0.035 10.368 1.237 5875.370 5875390
801.000 8.799 &38.956 84.101 7.598 0.035 11.002 1.247 7055.230  7055.33¢
803.000 9.710 711.921 £6.221 8.257 0,035 11.672 1.2593 8309.560 8309.560
902.000 10.614 785.588 83.340 8.893 0.03512.264 1.261 9634,240 9634,280
804.000 11.509 859.956 9$0.260 9.506 0.035.12.822 1.266 %110264100 %11026.
1490 . . .
805.000 12.397 935.026 92.580 10.100 0.035 13.250 1.270 %12482.300 %12482.
300
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D.? Discharge Capacity of Diversion annel

(1} Open flow condition

Formula

: v.2 S
"= £ (1+fe) + He
H= he + P { ©

where
H:. Watgr_Surface EL.
he: Critiéal depth of flow at iniét
He: EL. of Inlet invert (EL..SOO;Omj.Lf
Ve: OCritical Velocity .

fe: Coefficient of Head Loss &ue tQ“Entrancé

(fe = 0.20)

g: Acceleration of GraVity.(g = 9.8 m/szj':




- Calculations

Table D-3 -
3 h. (m) : 3 vc2 '
g {m’/s) e (m Vo (m/a) -2—-g-—(1+fe) H (m)
50 179 3.99 0.89 802.68
160 3,00 5.76 1.27 804 .27
150 3.61 ' 5.94 1.98 805.59
200 4,51 6.34 2,26 806.77
250 1 5.23  6.83 2,62 807.85
300 5.91 7.25 2.95 808.86
350 6.55 7.63 3.27 80% .82
400 7.16 7.98 3.57 810,73
450 7.74 8.31 3,88 811.62
: (2} Pipe fiow condition
Fofﬁula
R | | | = 354{60 .
-z Hh 4
. - 7]
| ;7;;?f < =L 1y Ht
o

) R
Hh = %g (1+fe+f; +ED) + Ht

where.
Hh: Water level at Inlet (EL.)

. Ht: Water level at Outlet (EL,) (= 800.00m)

D--5



Hh

fe: Coefficlent of head loss due to entrauce

ﬁz-—

fe = 0.1

_122.0x n? x L

D4/3

n = 0,015

Coefficlent of head loss due to frictlon

fb: Coefficient of head loss due to bend

2 | R
%E-(1+0.1+o.727+0.064) + 800

fb = 0.064

0.096 vZ + 800

Q/A = Q/40.633

Calculations
Table ' D-4

(m3/s) vV {m/s) (1+fetf +fb)%§-. Hf (mi . Hb'(m).
300 7.383 5.233 800.00 805.23
350 8.614 7.123 ” -~ 807.12
400 9.844 9.303 809.30
450 11.075 11,775 g 811,78
500 12.305 14.536 " 814.54
550 13.536 17.589 " 817,59 |
600 14.766 20.931 " 820.93
650 15.997 24,567 " 824,57
700 17.227 28,490 . ' 828.49
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0.3 Stability Analysis of Dam
1. Design Conditions
Unit Weight of Water
Unit Weight of Concrete -
Unit Weight of Sediment (Suﬁmergéd)
Coefficient of Sediment Pressure
Seismic Coefficient
Crest EL.
Foundation Rock EL.
Sediment EL.

Slope (D/S)

Slope (U/S8) EL. 846,0 — EL, 806.0

EL. 806.0 ~ EL. 781.0
Shear Strength

Coefficient of Internal Friction

2. Load and Galculations
(1) Body Weight
We = we.V
where

We:  Body Weight.(t)

Wo

,..wc

l;O_tfm3'

i

i

2.30 t/m3

Wl l.i ﬁ/m3

Ce = 0.5

k=002

EL. 846.0 m -

EL. 781.0 m

'EL. 828,0 m
m = 1:0.9

.-Vertical

n = 1:0.3
To= 150 t/m®

£ = 0.75

we: Unit Weight of Concrete = 2.30 (t/m3)

Vﬁ Volume (m3)
{2) Seismic Force
He = We.K -
where

He: Selsmic Force (t) -

K: Selsmic Coefficient



(3 'Hydrostatic Pressure
P = wo.h
where
P: H}drogtgtic Pressure (t/m2)
woi Unit Weight of Water = 1,00 (t/m3)
o he ﬁaﬁer Depth (m)
1). Upstream
Normal High W.L = 842.00 + 1.501) 4 0.502) = 844.0 m
2) Downstream W.L
BDownstream Bed EL + 2.0 m = 795.0 n
(4) Sediment Pressure
| Pe = Ce.,wl.d
where
Pe: Sediment Pressure in Horizontal Dirvection (t/m2)
Ce: Coefficient of Sediment Pressure = 0,50

wl: Unit Weight of Sediment (Submerged) (t/m3)

wl =w-(I-V).wo
w: Appareat Unit Welght of Sediment
| = 1.80 (t/m%)
v: Porosity of.Sediment = 0,30
wl = 1.80 - (1-0,3) x 1,00 = 1.1 (t/m3)

d: Sediment Depth (m)

Note ‘1) Wave height induced by wind
2) Wave height induced by earthquake



(5) TUplift pressure
Heel : Upstream Water Pressure

Drainage: Downstream water pressure plus over 1/5 of the
difference between upstream and downstream ends

Toe :  Downstream Water ?rgSéﬁfe'
Waves and effects of instantaneous'changé'of reservolr W.L

are not considered in the water pressures above mentioned,

(6} Hydrodynamic Pressure

Pd = %; wo. K. H.h

where -
Pd: Hydrodynamic Pressure (t]m3)'
wo: Unit Weight of Water = 1.00,(t/m3)

K: Seismic Cdefficient

H: Water depth measured from water surface of
reservolr to foundation

h: Water depth measured from water surface down
to a given point

(7) Miscellaneous

In addition Lo the aboves, the weight of water,'sediment, and

welght due to auxiliary structures are considered.

3. Stability Analyses

Stability Analyses are carried out by personal computer, on condition

that the reservolr is H,W.L and earthquake takes place,

Working Point of Load Xo = —%-(m)
Distance of Eccentricity e = Xo - %-(m)'

L: Bottom Length.
Moment around the center of . Mo = e, V.(t.m)-

Bottom Section

D-10



Normal Stress Heel

Toe

_ Safety Factor for Shear
Friction '

D11

6

. _
Gu = f:‘l (1 ]:‘3) (t/m?)

gl

¥

0d = (1+91‘?“i) (t/m?)

H

V.f+ToL



Fig. D-3
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4, Calculation Results
4,1 Crest gate type (Non-~overflow section)

(1) Dam shape -

- Point Y (m) EL (m)

1 58.500 846 .000

2 48 .500 © 846,000

3 48 .500 834,889

4 58.500 806.000

5 66 .000 781.000

6 0.000 781,000
Note: Foundation Rock KL 781,000
Width of Crest Road 10.000
Slope [Upperstream 1:0.000

1:0.300 below EL 306,00

Downstream 1:0,900

(2) Conditions relatéd w.l etec.

Design Discharge W.L EL = 844,20 m
Surchérge.W.L = 844,20 m
Normal H.W.L | = 842,00 m
Sediment EL = 828.00m

Downstrean W.L

Design Discharge = 803,30 m
Surcharge W,L = 795,00 m
Normal H,W.L = 795,00 n
Empty = 781,00 m

Wave Height
Wind Inducad H=1,50m

Earthquake Induced = 0,50 m

D-13



Uplift Pressure: consldered
Hydrodynamic Pressure at Downatream: non

prainage Hole _ Y EL

53.000 813.000 .

Seismic Coefficient ==r'O'.12O_'
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.Fig.‘ p-& - Non - (")\.n:—:r= Flow Section ( Crest Gote Type)
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Botton Length
WorkingiPoint of Load
Middie Third

"Distance of Eccentrieity

Moment arvound the center
of Bottom Section

_Coefficient of Internal Friction
Shear~8trength
Normal St;ess-

Heel

Toe

Safety Factor for Shear Friction

D-17

L{m)
Xo(m)
‘eo(m)
e(m)

Mo(t ,m)

94

66,000
40,212
11.000
7.212

28,413,343

0,750

150.000

20,559 t/m2
98,832 t/m2

3,872



2697 0£8° €€

_wqmphmﬁ,ﬂ 9L1° %961 wng
ono.o oooﬂo 00070 2INZIAIT 03 NP uamﬁuwmmww
00T 1Z6°1 - 000°0 00070 009612 - 67L°8 337T1da
Q0070 ooo.o Q00" 0 000*0 o000 .mknwwmun UH&ms%@onvhs s /a
60070 000786 - 60070 000°0 00G°0 sanssead D1IBISCIPAY S/Q
190°9/6 001" €el £EC~ S 000G 000°0 sanssaad JusmIpeg
_Sm.oE; 160°811 00% %1 000°0 0000 sanssead dTweudpoapdy s/n
£CETSHTE 006° 224 £99°21 000°0 000°0 eainssaid 013IBISOAPAY S/0
786°626°€T £50°v1T 816" %1 LLL°€8L° T 819" 11 so103 ofustss ‘3yStem Apog

(®*3) W (3} H (w) 24 (3} A (w) =X
< TeRH 9yl

PUMOIE JU2WMOY

80104 TEBIUCZIIOH

jureg Buryaom

202104 TEOTIIBA

Jutog SuTdIOM

:

{00*908 uoliBAD[Y) SITNSVY pue uvolie[ndTe) (%)

D18



Bottom Length _ - L{m) = 36,000

Working Point of Load Xo{m) = 21.628
Middle Third eo(m) = 6.000
Distance of Eccentricity e(m) = 3,628
Moment arround the center Mo(t.m) = 5,675.515
-pf Bottom Section
Coefficlent of Internal Friction £ = 0,750
| Sheat Streagth To = 150,000
Normal Stress —
Heel T = 17,174 t/m2
Toe Od = 69.725 t/m?
Safety Factor for Shear Friction n = 5.536

4,2 Crest Gate Type (Overflow section)

{1) Dam shape

Point Y (m) EL (m)
1 58,500 846,000
2 48,500 l 846,000
3 48,500 834,839
4 58.5007 ‘506.000
5 66.000 781.000
6 0.000 781,000
Note: Foundation Rock EL 781.000
Width of Crest- Road 10.000
Slope Upperstream 1:0.000

1:0.300 below 806,00

-Downstream 1:0.900

P19



(2) Conditions related w.l etc.

Design Discharge W.L EL = 844,20 m
Surcharge W.L ' = 844.201ﬁ
Normal H.W.L - = 842,00 m

Saediment EL - ' = 828.00 m

Downstream W.L

Design Discharge = 803.3d“m”
Surcharge W.L = 795,00 m
Normal H.W.L ~ 795.00 m

Empty = 781.00 m
Wave Helight .
Wind Induced H=1.50m

Earthquake Induced

[
<

L@
i
=
=2

Uplift Pressure: considered

Hydrodynamic Pressure at Downstream: non

Drainage Hole Y " EL
53,000 813.600.

Seismic Coefficlent o= 0,120



Fig; D-5 O\féfg Flow Section ( Crest Gate Type)
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Bottom Length L{m) = 66.000

 Working Point of Load Xo(m) = 42,764
Middle Third )  com) = 11,000
_DiStanée of Fecentricity e(m) = 9,764
Moment arround the center Mo(t.m) = 36,409,227
of Bdttog Section '

  Cogff1cient.of Internal ¥riction £ =075
Shear Strength To = 150.000

Normal Stress

Heel ' Oy = 6,349 t/m2
Toe U4 = 106.649 t/m?
Safety Factor for Shear Friction n = 3,863

4,3 Bottom Flushing Type (Non—overflow section)

(1) Dam shaps

Point Y (m) EL (m)
1 . 58.50 846 .000
2 48,50 846,000
3 ' 48,50 834.889
4 58.50 805,000
5 65.70 781.000 -
6 0,00 781.000
Note: Foundation Rock EL 781.000m
Widtﬁ of Crest Road 10.000m
Slope Upstream 1:0,00

1:0.30 below EL 805.00

Downstream 1:0.90



(2) Conditions related w.l etc.

Design Discharge W.L Bl = 3&4.20-m
Surcharge W.L = 844,20 m
Normal H.W.L = 842.00m
Sediment EL = 805.00 m "j .

Downstream W.L

Pesign Discharge = 803.30m

Surcharge W.L = 795,00 m
Normal H.W.,L = 795,00 m
Enpty = 781.00 m

Wave Height
1.50 m

H]

Wind Induced _ H

]

Barthquake Induced 0,50 m
Uplift Pressure: Consldered
Hydrodynamic Pressure at Downstream: non

Drainage Hole: Considered

Seismic Coefficient . = 0.15 -



Fig, D-6 Non - Over Flow Section ( Bottom Flushing Type )
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Bottpm Leﬁgth

Working Point.of Load
Middle Third

‘Distance of Becentricity

: Hpment;arround_the center
of Bottom Section :

édéffiéieﬁt of Internal Friction
Shear Strength
ﬁormal Stress

Heel

Toe

Safety Factor for Shear Friction

L{m)
Xo(m)
eo(m)

e(m)

Mo(t.m)

]

65.700
43.553
10.950
10.703

37,712.358

0,750

150,000

1,210 t/m?
106.052 t/m2

4,120



D,4 Spillway Discharge Capaclty

1. General

Five (5) overflow sections (12.00 m wide each) are arranged as

spillway section with crest top of EL 828.00;-,

The shape of overflow crest consists Qf'aVQOmpiﬁédléhrqe_of

Harold's standard crest and circles. This_curve {s inscribed with .

the principal triangle of dam Eody.

2., Calculation Formula

I1shiji-Fujimoto's formula is applied.
3
Q = n.c'.B.H

c. {1—1~1<1(—H§)1 -}

C‘

Hd, 0.5

Md 0.0756(§~J

when n=i or n22 aond E/S&O.B

1]

Hd 0.5 [ 1 n-1. 1:._1.7}
Ma = 0.0756(357) {n + 1.465(—=) (D)

esense WHED n22 and B/5<0.8

1+ 23(1-{%)
c = 1,60 T
+ af-—
1 a(Hd

ed = 2,200 - 0.0416(%5)0'99

where, . Q : Overflow Discharge (mS/s)
n : Numbers of overflow gection (5}

c¢': Coefficient of discharge, taking effects
due to pler and abutment

B : Width of overflow sectlon per one span (m)

B : Overflow head at crest (m)



Md

Hd

W

b

]
3. Resuits

Calculated

¢ Adjustment factor

Coefficlent of discharge without effects due to
pler and abutment

Design head 16 m

¢ Constant

-

Height of weir

: Width of pier

"

Surplus length of pler from U/S face of dam body

results are shown in Table D-5 and ¥ig. D-7.



Table D=5  pischarge Calculation :
B = 12,000 N = 5 CRELV= §28.000 b = 3.000 S = 3,000
Hd = 16.000 W = 23,000 Cd = 2}171"A1'= 0.55454 1d = 0,08730

WL H C C Q
828,000 0.000 00 0.000 0.00
823.100 0.100 .60S . 3.0%
828.200 0.200 611 8.64
828.300 0.300 .615 15.93
828.400 0.4C0 621 24.6)
528.500 0,500 626 34.50

632 45,50
. 637 57.51
642 70.48
547 84.35
.G51  59.08
.85 114,64
661 131.00
.666  148.13
.670  166.01
675  184.62
.679  203.94
684 222,95
.628  244.65
B33 266.01
697  288.02
.971 6195.56
.972  6254.25
.973  6333.,22
.973  6402.57
974 6471.74
975 6541.3%
.975 6611.10
876  6681.10
(976 6751.29
.977 6821.69
.977 6892.29
.878 6963.09
.978 7034.08
.979  7105.26
.979  7176.63
.980 7248.19
.980  7319.94
980 7391.87
.981 7463.98
931 7538.27
.931 7608.73
982 76851.37
832 7754.19
LGB 7827.17
983 7900.32
883  7873.63
.983  8047.11
963 . 3120.74

828.600 0.800
§28.700 0.700
828.800 0.&00
£28.600 . 0.809
§22.000 1.09090
829.100 1.120
829.2300 1.200
829.308 1.300
829.400 1.400
829,500 1.500
829,600 1.600
§29.700 1.700
829.300 1.804
829.900 1.9090
820.000 2.000 1.704
842.000 14.000 2.123
842.100 t4.160 2.125
842.200 14,200 2.128
842.300 14.300 2.130
842,400 14.400 2.133
§42.500 14.500 2.135
842.600 14.600
842.700 14.7060
842.2300 14.800
812,500 14.500
843.000 t5.000
§43.100 15.18¢9

2
2
2
2
>
2
843.200 15.200 2.152
2
2
2
2
2
2
2

s s v e .

DATDE o HOHIADNODNOE OB
v
L LD e 2D e LD e D A C0 G0 LB S5 =d D O — O

)

et it bt ot b et ot et e Bt o P ot b ot At bt s (2
(0 O OB =] =3 AT O 47 U shan e D LG dokt L — ==
e

G

._.
[w3)
w
4

843.300 15.300
843.400 15.400
843.500 15.500
§13.600 15.600
843.700 15.700
843.800 15.£00
842.990 15.900 2.
844.000 16.000 2.17]
844.100 15.100 2.173
811768 15,200 2.176
244.300 16.300 2.178
844.400 16.400 2.184
844.500 16.500 2.132
§44.500 16.600 2.135
314.700 15.700 2.187

S s bt prat Bt e feeh s et g g fuab e bts s Bas ik Bk et bt bk St e e e s ek bort b ok b haed et et et gt bt Pt B peed d et bt e Pt oy R et et ot bt bt e (O

841.800 16.8060 2.189 .983 8194.54
§44.900 16.200 2.191 L9540 gzgs.aw
845.000 17.000 2.193 L8840 3342, 50
345.000 17.000 2.193 LE84 8342.306
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D,5 Oscillation Analysis of Surging Water Level

Table D-6  Surging WL Analysis

:::2 ig:t QWBIS* F(S) Rgzeizoir Upsufging w%oﬁn

v-1 | 3.00 |80->0, 5.5 | 842.00 | 865.02 | 825,84
vz | 2.40 |80 =>0, 5.5 | B842.00 | 859.00 | B831.30
U-3 § 2.40 |80 -> 57, 0 842 .00 844,46 835.00
U-4 | 2.40 |80 =>0, O 842.00 858.99 831.30
D-1 3.00 40 ~> 80, 5.5 837.00 - " 816.24
b-2 | 2.40 |40 -> 80, 5.5 | 837.00 - 817.71
p-3 | 2.40 |40 -> 80, 0 837,00 - 817.72
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D.6 Water Hammer at Pemstock

General features of a net work of waterway is shown in Fig, D-13,
The net work consists of elements of waterway (pipe), pondages, a_

surge tank and turbines.,

Results computed are shown in Fig. D-16 - Fig, D-19,
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Tailrace Outlet

D.7 Rating Curve at )
®* n=0.035 %%
SH= 535 RH= 355
DH= ? n= .035
{1t/ 1)y 1 =60
1 X= 9 Y= 558
2 = 13.5 Y= 539
3 = 20 Y= 537
4 = 20 Y= 535
5 = 50 Y= 535
6 z 50 Y= 537
7 * 58.5 Y= 539
8 = &4 Y= 541
9 = 66 Y= 543
10 Xz 75.5 ¥= 551
11 X= 86.5 Y= 560
Table D~7
1 /60

EL. D A P R n v F 59

(m tm) 'y tm} tm/3) {m'/s) (m'/s)
535.000 0.000 0.00 ¢.000 0.000 0.035 0.000 0.000 0,00 0.0Q
537.000 2.000 60.60 34.000 1.765 0.035 5.386 1.276 323.19 323,19
539.000 3.000 135.00 49.533 2.725 0.035 7.197 '1.392 971.59 971.59
541.006 4.531 230.97 57.441 4.021 0.035 9.327 1.468 2]54.34 2154.34
543.000 6.275 335.40 62.324 5.381 0.035 11.927 1.515 3795.08 3799.08
545.000 7.807 445.14 B67.485 6.586 0.035 12.973 1,546 5774.90 5774.90
547.000 9.478 560.58 72.645 7.717 0.03514.404 1,568 8074.48 B8074.48
549,000 10.997 681,72 77.805 8.762 0.035 15.677 “1.584 10687.10 10687.10
551,000 i2.470 808.55 82.965 6,746 0.035 16.829 1.597 13607.30 13607.30
553.000 13.890 9241.16 88.179 16.673 0.035 17.881 1.608 16828.60 16828.60
555,000 15,275 1079.59 93.393 11.560 0.035 18.853 1.617 20358,60 20358.60




#% n=0.045 *x

(SH= 535 RH= 555
s woobn= 2 n= 045
St 7 1) 1= 60
1 X= 9 . Y=.558
2 ¥X= 13.5 Y= 539
3 X= 20 - Y=® 537
4 . X= 20 Y= 535
5. ¥X= SD . Y= 535
6 X= 50 Y= 537
7 X= 58.5 Y= 539
8 . X= 64 Y= 541
G X= &6 | Y= 543
19 X= 75.5 . Y=-551
11 X= 86.5 Y= 560
Table D-8
1/ 60
EL. D A p R n v F S0 Q
tm) () (m)  (m) (m) (m/s) (m'/5) (m'/s)
535,000 0.000 6.00 . §.000 0.000 0.045 §.000 0.000 ~ 0.00 0.00
537,000 2,000 60.00 34.000 1.765 0,045 4.189 0,993  251.37 251.37
539.000 - 3.000- 135.00 45,533 2,725 0.04% 5.598 1.083 755.68 755.68
541,000 4.531 230.97 57.441 4.021 0.045 7.255 1.142 1675.60 1675.60
543.000 6.275 :'335.40 62.324 5.381 0.045 8.810 1.178 2954.84  2954.84
545,000~ 7.907 ' 445.14 67.485 6.536 0.045 10.098 1.202 4491.59  4491.539
547.000 9.478 560.58 72.645 7,717 0.045 11.203 1.219 6280.15 6280.15
549.000 10.997 681.72 77.805 8.762 0,045 12.193 1.232 8312.15 8312.15
551.000 12.470 808.55 82.965 9.746 0.045 13.083 1.242 10583,50 10583.50
553.000 13.890 041.16 88.179 10.673 0.045 13.907 1,250 13088.50 13088.90
555,000 15.275 1079.59 93.393 11.560 0.045 14.667 1.257 15834.50 15834.50
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D.S Galculatidn'of Head Loss

"_i; Generél_;‘_

: “Diméﬁéiqhs of'WatErway, such ag diameter, length, etc, are shown
in Fig. D-21, 22 and 23.

Coefficients of rougliness are as shown below:

‘ Unlined, (TBM) 0,020
 Shotcrete (TBM) 0.018

" Shotcrete (CBM) 0.020
. Comcrete lined  0.013
Steel lined 0.012

2. Res#lts

The:sumﬁary table {(Table D-9) shows calculation results.



Table D~-9  Summary Tabel of Head Losses

Q=80n3/s
T - ~ Loss of Head (m). |
Intake 3.1250 x 10-5x02 = h:iO';
Tunnel Claz.sess  to o =94 |
1 Penstock 55,5827 " : =_3.5S-, 
Tailrace 12.9728 " = 0.83
Outlet
Total | o132
Intake ©3.1250 x 10°5%% = 0.20
Tunnel 142.8658 " = 9,14
2 |Pemstock | 51750 v - 3.31
Tailrace - 12.4848 "’ = (0,80
Qutlet
Total _ 13,45
intake 0 3.1250 % 1075%02 = 0,20
Tunnel 142,8658 " -~ 9.14
3 | Penstock 55,5843 " = 3.56
Tailrace 10,5949 " = 0.68
Outlet |
Total 13,58

A design head loss of 14,00 m is applied for the optimum studies
and the planning, taking some miscellaneous losses into con— '

sideration.
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probability Analysis on Seismi¢ Hazard
at the ARUN-3 PROJECT site

.9

1. Seismicity Data

Seimicity data used in this study are based on those
retrieved from 'The Earthquake pata File' compiled by NOAA
and Atmospheric Admlnlstratlon EnV1ron-~

{National Oceanlc
Total number of the data amounts to

mental Data Service).
964 , covering a period from 1963 to 1985 . Logétion of all -

the data is plotted in Fig. 1 in-which the’ ARUN~ 3 prOJect:
site { 27°33'40"N, 87°18'25"E) is shown by a cross._
Numbers of the data in each year durlng the’ pellod are .shown
in Tabhle 1, together with accumulative numbers from 1963 .
General aspects of the data such as magnitude ang ep;central

distance can be seen in Table 2 and also in Figs. 2—12 .

2. Attenuation Models

of previously proposed attenuation mode1s which éxpress 
peak acceleration, A (gal), in terms of earthquake magni-
tude, M, and hypocentral distance, R ‘(km}, or epicentral
distance, D (km), five models  shown below are used in this

study.

log A = 3.090 + 0.347M - 2 log {R+25) : - {1)
proposed by C. OliveiraT). '

log A = 2.674 + 0.278M - 1.301 log (R+25) | (2)
proposed by R. K. McGuirez); ' |

log A = 2.041 + 1.8424 - 1.6 log D (3)
proposed by L. Esteva and E. Rosenblueth )

log A = 2.308 + 0.411M ~ 1. 637 log (R+30) - {4)
proposed by T. Katayama4).' |

log (A/640) = (D+40){~7.6+1.724M-0.1036M%)/100 (5)

proposed by S. Okamotos)
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 -qu_a1l the data described earlier, peak accelerations

were calucuted by using the above attenvation models , and

fmax1mum acceleratlons in each year ~long interval were found
to be as shown in Table 3.

: 3f Statistical Analysis of Maximum Accelerations

The selsm1c1ty data are available for successive 23
years from 1963 to 1985 .  Hence, a probalistic model based
on the "theory of Extreme Values" can be established by
settlng an equal time interval to one year.

. __=Althoughga probability function of the maximum accel-
-ération”eXpebted' at the project site 1is not knbwn,'it is
. reasonable to suppose that the function should be associated

. ulth the thlrd type asymptotic distribution defined by
S P(x) = eXP[-I(w—x)/(w-u)Jk] : {6)

Whéréf?w is an upper ' limit of a variable, k is a shape
parameter, u is a characteristic value, and x is a random
variable taken as logarithm of the maximum acceleration
"during a year-long interval; expressed as

x = log A

mnax (73

- The previously mentioned maximum acceleration values
are plotted in. Figs. 13-17. Plotting position of each
- maximum value was calculated by

p{m) = (N-m+1)/(N+1) (8)

where N (=23) is the total number of the time interval and m
is the order of the'value from the largest one. In these
figurés, regression curves estimated for the third asymp-
 t0tic:distributi0n function are also shown by solid lines,
from which the maximum acceleration for any return period
can be evaluated. Table 4 shows the maximum acclerations
exnected at the site for five different return periods of
'50 100 , 200 , 500 and 1000 years.
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Table-1

Number of Earihquahes in a vear during the period from 1906 to 1985

CYear o4 ”ﬁ _ Sum of N Year K % Sum of N
BRI N 1946 g !
1907 - 0 1947 3 |
1908 § 1943 0 |
. 1909 0 1949 p
1910 0 1950 101 |
1911 1 1951 W
1912 0 1952 29
1913 3 1953 15 |
e 0 1954 1S
1915 1 1955 2% |
1916 1 1956 17 |
1817 0 1957 17
1918 3 1958 21 |
1919 1 1959 30|
1920 23 1360 29 i
1921 2 1961 27 |
1922 0 1962 21 !
1923 ks 1963 2 22
1824 1! 1964 32 54
1925 4 1965 37 | 91
1926 - 14 1966 85 ] 136
1927 13 1967 37 168
1928 5 ' 1968 35 i 203
1923 3 1968 23 226
1930 14 1970 22 248
1831 13 1971 30 278
1832 18 1972 26 304
1933 § 1973 32 336G
1934 18 1974 32 | 368
1935 16 1975 67 435
1936 14 1976 36 471
1937 13 1977 53 524
1938 15 1978 56 580
1839 5 1979 55 635
1840 11 1880 83 ! 718
1941 12 1981 56 | 774
- 1942 3 1982 70 | 844
1943 P 1983 3% | 832
- 1944 5 1984 68 350
1945 S 1985 I 969
) i

' &ote': Haghitude is not described in the Files before §196Z.
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Mavimum Accelerations during a vear from 19G3 1o 1985

Table 3

unit . gal

S C.Giiveira % R.k:McGuire L.Esteva _&. i T.Ratavama S.Okaméto
vear oo % E.Rosenhluethﬁ
Eg. (1) ? Eq.(2) Fa.(3) i Eu.(4) Eq.(5)
| ﬂ3 7.1 | |r 21.3 7.0 | 9.1 10.3
1960 e 30.8 10 1.7 17.0
_;1965-- T 61.2 15.5 i 43.8 61.8 .
1968 16 10.8 .4 T 3.1 0.2 :
T | 1s 12.3 R 3.9 0.3
2196&_ : 2.5 5.1 2.3 5.0 - e
|1sss | 0.7 6.6 0.7 1.8 0.0
1970 2.3 17.1 2.6 8.2 1.8
em | 6.8 2.3 6.1 11.5 13.3
ff_197_'2’* 5.9 27.1 5.3 10.6 10.4
o1 | T4 31.6 6.6 130 16.2
e | 5.3 271 4.7 11.8 9.8
1975 22.3 6.8 2.4 30.4 122.2
1 1976 1.8 12.6 1.7 4.2 0.6
1977 1.3 9.9 1.2 3.0 0.1
o7 | 2. 17.2 2.6 6.2 1.9
e | 5.0 | 24.1 1.4 9.2 6.4
980 | 5.2 | 26 Lo | 128 9.8
1981 Lo | 8.3 0.9 | 2.5 0.0
982 | 2.2 1 14.0 20 | 1.8 0.7
1983 05 5.1 0.5 ! T R A¢
53;84_ 21 13.2 g | 4.1 E 0.6
1985 04 | 5.4 0.5 1 .6 0.0




Maximum Accelerations for Five Return Periods

Table 4 .

“unit :fgat'*
Returﬁ period , Tr (yéar)
Mode | Proposer(s) : — ]
(Ea.No.) 50 100 200 .| 500 1000
(1 | cOliveira 26 w | a2 | 5 65
@ R.K.McGuire 7 84 o us |1
@ | ke 28 K 57 B | 113
@ | T.Ketayam 38 i | s | o | s
(5) S.Okamoto 164 | 23l 298 381 .‘_1_136 |
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