Niscount. rate:
¢ -
HEDS
B-C-
Year([Serial
Number
1987
1988
1959
1998
1991
1992
1993
19
1495 9
1996 1
1997 It
1998 i2
1999 i3
20080 14
2001 15
2002 16
2003 17
2004 18
2065 14
2006 20
2007 21
2008 22
2009 23
2010 24
2011 25
2012 26
2013 27
2014 28
2015] 29
2006 30
Py 3
2018 32
2019 33
2020 34
2021 35
2022 36
2023 37
2024 38
2025 39
2026 40
2027 41
2028 42
2029 43
2030 44
2031 45
2032 46
2033 47
34 48
2035 49
2036 50
2037 5
2038 52
2039 53
2040 54
041 55
2042 56
2043 57
Total
£i:
€2:
C3:

Bigcounted Cash Flow Helhoed

Case-

L -80-855

12 (%}
247.4¢ 5= 1 ) N
209,03 kW Valee 31~ 68 USE/RW Gl 0,061575991
f. 204 k¥l Yalue B2 0,063 USF7%WN CZ= 0.049496800
42,08 kWH Value 03: 0,005 US$/kwi U3= 0.035193049 UNIT=Million USY
Cosl Piscounled Project Sales . Dikcounled Bencfit Flow -
Flow Coxt  Flow - e e e e e e T
Salable. Surplus Uzeful Salabie WSurplus Useful :
Energy - fEnergy - |Capacily (Encrgy Energy Capacity Tolal
(GWH/rY | (GUH/ YY) (uu) ' | :

4.8% 4.29 0.00 0.00 0.00 0.00 0.60 0.00 n.0o
19.57 15.49 0.60 .00 - 0.00 .00 0.0G{ .- . 0.00 ‘.00
FARY 15.35 0.00 .00 (.00 0.40 0.0 0.00 0.00
24.51 15.57 6.00 0.09§ 0.00 0.00 .00 0.00 0.00
4044 28. 16 0.00 0.00§. 0.004 0.00 - 0.00 0.00 0.00
71.00 3%.97 0.00 0.80} 0.00 .00} 0.00 0.00] 1,00

110,37 49.92 0.00 0.00] - 0.680 0.00}" (.00 0.001{: - 0,06
56.68 22.89 179.00 1641.10 - 52.00 4.55 2.10 1.42 8.08

2.70 0.97 256.09] - 964.10). 69.00 5.81 1.73 I.69 9. 24

2.7 0.86 - 333.09 887.10} - 86.10 6.75% 1.42 1.88 ). 06

8.42 2.42 415.00 "805.10 104.20 7.511 £ 15 2.03 t0.71
i4.010 3.59 560.00) . . 720.00 123,20 §.08 0.92 2.15 11.1%

9.65 2.21]  588.00[ -1223.30] - 143,00 8.48 1.40 C2.22 12.11

4.05 0.82 680.00 1131.30 163.70 8.761 115 2.2 12:20

4.0% 0.73 776.00 1035.30 185.40 ©8.93 0.94 2.30 12.18

4.0% 0.46 876.00 935.30 208.30 4.00 0.76 2.3 12.07

4.0% D.58 980.00} - -831.30 211,201 3.9% 0.60 2.09 11.68

1.04 0.%52 1089.00] - 722.30 211.20 - 8.92 G. 46 1.86 11.25

4.05 0.47 1261.00 610.30 :211.20 8.78 0.3% 1.66 1G.80

A1.05 0.41 1313.00 493,30 211.20 B.6D 0.25 1.48} 10.3%

4.05 0.37 £440.00] . 37t.30}F.  211.20 . 8.39 0.17 ©-1.32 9.89

4.0% 0.33 1567.00 ~244.30 211.20 8.1% 0.19 1.18} 944

1.05 0.29 1699.00 1i2.30 211.20 . 7.89 0.04 1.05 8.99

4.05 6.26 1811.30 0.0 21E.20 7.8l 0.00 0.94 R.46

4.05 .23 £811.30 0.00F - 211.290 6.71 0.00 D.84 7.5%

4.0% 0.21 1811.30 0.00 211.20 T 5.99 0.00 0.75% 674

4.0% 0.18 1811.30} . 0.00 211.20 15,35 0.00 N 6,02

4.05 0.16 1811.30 0.00 211,20 4.77 0.00 n.any - 537

4.0% 0.5 1811.30 .00 211.20 C4.26 . f.eo 0.53¢ 1.801

4.15 79.13 1811.30 0.001 - 211.20 3.40 0.06 0.47 4.28

4.05 0.12 1811.3¢ 0.0 - 211.20 1 3.40 0.00 0.42 3182

4.05 0.16 1811.30 0.004. 211:20 3.03 0.00 0.38 ‘3,41

4.0% 0.09 1811.30] - 0.80) . 211.20 2.71) 0.00 0.34 3.05

4.0% 0.08 1811.30 . 0.0 211.20 2.42 0.00 .30 "2.72

4.05 0.07} | 1811.30 .00 211.20 2.16 D.G0 027 2.43

4.85 .06 1811.30] 0.060 211,20 1.92] . .00 0.24 2.17

.05 0.06}  1811.30 0.0 211.20 1.92 D.0D .21 1.93

4.05 0.05 1811.30 - 0.00] 211.20 1.53 D.60 019y - 1.73

4.05 0.4 1811.30 0.60 211,200 - 1.37 0.00 .17 - 1.54

4.05 0.04 1811.30 2.00 211.20 1.22 0.00 0.15 1.38

4.05 0.03 1811.30 - 0.00 211.20 1.0% 0.09 0.13 1.23].

4.0% 0.03{ .1811.30 . 0.60 211.20 0.97 0.60( - .12 1210

4.05 0.03 1811.30 ¢.00) - 211.20 0. 87 - 0.o0 010 ~{1. 98

4.05 0.02 1811.30 0.00} - 211.20] . 0.77 0.00 6.09{ .- 0.87

4.05 0.02 1811.30 - Q.08 211.2010 . 0.69 Q.00 0.08%. 0.78

4.05 0.02 1811.30 0.60 211,207 . 0.62 n.00 0.07 0.69

4.09 6.01 1811.30} . 0.00 211.20 - 0:55 0,000 0.06 2062

4,05 9.01 1811.30%. 0.0 211.20 T 0.49 0.00 3.06 0.55

4.05 4.0l 18i1.30} 0.80 211.204. 0.44 0.00 0.0% 0:49

4.05 $.01 1811.30 .00 Z11.20}): 0.39] . 0.490 0.047 S 0.44

4.0% 0.01 1811.30] 0.00] © - 2i1.20) L0035 0.00) - 0.04}. B

4.0% 0.01 i811.30 - 0.08] - 211.20 - 131 0.00 C Q.03 0.35

4.05 " 0,00 1811.30y - .9.00) . 211,20 0.28} . 0.00] . 0.3 0.

4.05 0.00 1811.30 0.001 211.20 S 025 RN 0.03 0.28

4.05 0.0¢ 1811.30§ 0.00) . 211.20 0.22%-. 0.00] - 0.02]° .25

4.05 0.00 1811.39] . 0.00 211.20 00200 - 0.00| 0.02 S 0:22

4.05 G.00 1811.30 0.00 211.20 017 0.00 0.02 0: 20}

573.83 205.53 196¢.35 13.61 37.64 247.61

average nel cost of useful salable cnersy and capacily
average ael cosl of useful salable energy
average neb cost of tolal epergy and capacily




Discounted

Casih Flow Helhod

Case- 1 -80-875

Mseount rales 12}
252,03 § = ;
C - 236.63 kW Yalve BI= 68 USE/KW Cl= 0.070158249
R/C» 1.067 kWil Yalue B2- C- 0,063 HSS/kWi C2= 0,057971944
B- C— 16 00 kW Value B3= -0.005 USS/kWH £3$ 0.640429358 UNiT Hililon USS
Ycﬂr Snrnal CosL Piscounted Project Sales N scounted Bunvflt Flow
Number Elow Cosl. Flowp—-- - - I ——
Salable Sueplus lsaful Salable Surplus Lseful
fnergy.  [Energy Capacity [Energy Energy Capacity Total
_ (GHI/Yry | (GWHAYE) () |
1987 ) 1.81 4.29 0.00 0.0) 0.00 0.90 04.00 0.00 .00
1988 o2 19.57] 15.60 0.00 0.00{" 0.00 n.0 0.00 .00 ).an
1989 3 21.57 15.35 .00 .00 0.00 0.00 0.00 n.og 0.00
1999 4 29.40 14.81 .00 0.00 Q.00 Q.00 0.00 0.00 0.04
1911 5 65.09 16.93 6.00 0.00 0.00 0.90 0.0 0.00 0.40
1992 e 86,95 43.84 2.00 " 0.00 0.00 0.00 0.00 1.00 0.00
1993 7 120.3%) B4, 44 4. 00 0.00 0.00 0.00 0.00 0.00 0.00
1954 B 6175 24,930 179.00] . T796.80 52.00 4.55 1.60 1.42 7.5%
- 1995 9 7.22 2.60 256.00 719.80 69.00 5.81 1.29 1.69 8.80
1991 10 13.00 4.18 333.00 642.80 86.10 t.75 .03 1.88 .67
1997 1t 8.95 2.57 415.00 104690} - 104.20 7.51 1.50 2.03 11.05
19987 - 12 8.37) 2.14 500.00] © 961.90 123.20 8.08 1.23 2.19 11.47
1959 13 8.05 1.84 588.00 873.90 143.00 8.48 1.00 2.22 15.71
2000 14 6.07 1.24 680.00| ' 1250.80 163,701 8.76 1.27 2.27 12.32
2001 L 4.601 0.84 776.00 ‘1154.80 185.401 - 8.93]" 1.09 2.30 12.28
2002 . b 4,41 D.'1% 876.0D 1054. 80 208.30} 9.0 b.36 2.31 12,17
2003) .- - 17 4.61} 0.67 980.00 950.80 223.60 8,991 0.69 2.21 11.89
2004 - 18 4.6l 0.59 1089. 00 841.80 223.60 8.92 0.54 1.97 11.44
. 2005 19 4.61 0.53 1201.00 729.80 223.60 8.78 0.42 1.76 10.97
2000 20 4.61 0.47 1318.00 612.80 223.60 3.60 0.31 £.57 16.50
2007 21 4,61 0.42 1440.00 T 490.80 223.60 8.39 .22 1.40 16.03
2008 22 . 4.61 - 0.38 1567.00 363.80 223.60 8.15 0.15 1.25 9.56
2009 23 4.61 0.34 1699.00 - 231.80) - 223.60 7.89 6.08 1.12 ]
2010 24 4,61 .30 1837.00 - 93,80 223.60 7.62 0.03 1.00 S 8.05
2011 25 4.61 0.27 1930. 80 0.00 223.60 Co7.15 0.00 0.89 - 8.04
2012 26y §.61 0.24 1930. 80 0.060 223.60 6.38 0.00 0.79 7.18
013 AT 4.61 0.21 1936.30 Q.00 223.60 5.7 0.00 0.71 641
2014 28 4.61 g.19 1930. 50 0.00 223.60] 5.09 0.00 0.63 5.72
2015 29 4.61 o7 1930.80 - 0.8001° 223.60 4.54 0.00 G.56 5.1
2010 30 4.0l 0.15 1930.80 0.00 223.60) 4.06 0.00 0.50 £.56
My 3t 4,60 g.131  1930.80 0.60 223.60 . 3.62 a.00 0.45 4.07
2018 32 4.61 0.12] ~ 1930.80 Co0.00]° 223.60 3.23 0.00 0.40 3,047
2019 33 4.6l 0.10 1930.80 0.00 223.60 2.88 0.00 0.36 3.25
2020 34 4.61 0.0%{ ~'1930.80 0.00 223.60 2.58 0.00 0.32 2.90
2021 35 4.61 0.08 1936.80 .00 223.60 2.30 0.00 0.28 2.59
2022 36 1.61 g.07 193080 0.60 223.60 2.05 0.00 9.25 2.31
2023 37 4.01 0.00 1930.80 - 0.60 223.60 .83 0.00) 0.22 2.06
2024 38 1.61 0.06 1930.80 - .00} 223.60 “1.63 .00 0.20 §.84
2025 39 §.61 .05 1930.80 0.00 223.60 1. 461 0.00 0.18 £.64
2026 40 4.61 0.04 1930.80 0.00 223.60 S 1.30 0.60 0.16 '1.47
2027 4] 4.61 1.04 1930. 80 0.00 223.60 1.16] 0.00 0.14 1N
2028 42 4.61 0.03F - 1930.80 - 0,00 223.60 1.04 0.00 0.13 1.17
2029 LE] 4,61 0.03 1930, 80 .00 22%.60 0.93 0.00 0. 11 1.04
2030 44 4.61 0.03 1930.80 . 0.00 223.60 0.83 0.00 06.10 0.93
2031 45 4.61 0.02 1930. 80 0.00 223.60 0.74 0.00 0.09 0.83
2032 46| 4.6] 0.02 £930.386 0.00} 223.60 0.66 .00 (.08 0.74
2033 47 4.61 0.02 1930.30 0.0 223.6D -0.99 0.80]- 0.07 4.6
.2034 A8 4.61 0.62 1930.80 000 223.60 0.52 0.60 0.06 0.59
2035 49 4.61 0.01] - 1930.80 0.00 223.60 0.47 .00 0.0% 0,53
2036 50 4.61 0.01 1930.80 - 0.00 223.60 0.42 0.80 0.05 0.47
2037 51 4.61 0.01 1930 80 0.00 223.60 0.37 0.00 0.04 0.82
" 2038 52 4.61 0.01] 1930.80 0.00 223.60] 0.33 0.00 0.04 0.37
2039 537 - 4.6 CD.0M - 1930.80 - 0.00 223.60 0.29 g.00 0.03 0.33
204D 54 4.61 D.0F; ~ 1930.80 0.00 223.60 0.26 0.00 0.03 - 0.30
2041 55 C 401 0.00 1930.89 0.00 223.60 0.23 0.00 0.02 0.26
2042 56 4.61 0.00] - 1930.86 - 0.00 223.60 L 0.21 0.00 c.02 0.23
2043 57 4,61 0.00 1930. 85 6.00 223.60 0.19 0.60 0.02 0.2)
Total T 059.20 236.63 200.491 °  13.35 38.78 252.63
Cl7 average ncL gosL of useful salable energy and capaCltV'

[2: . averagé net cost of useful salable energy

C3:

average net cost of total epergy and capacity -



Digcounted Cash Flow Nethod - Case~ | -89-S

Biscourt rate 12(0 :
B - 209,11 : S = 1
C 180,00 kW Yalue B1- T 68 USS/KW Ci= 0.063375943 )
R/C 1. 141 © kW Vatue B2- 0.0063 US$/kWiE 2+ .0.052328944
B-{= 2511 kWit Value B3= 0.00% US3/kWH © 3= 0.043430094 ¢ URIT=Miltion USS
Year [Serial Cost Discounted Project Sales Discounted Benefit Flow
Kumber Flow Cost. ¥Flow}-- e e i e i s s
Salabie  [Surplus Useful Salable - |Surplus Useful
Enorgy. Energy Capacity  |Energy - Fnergy Capacity Tota
(GWH/Ye) | (GWI/Yr) {RW) - ) C
1947 H 4.81 4.29 0.00{ 0.09 0.00 0.99 g.onf - 0.60 u.oof.
1788 2 19.57 1560 0.00 0.00 0.00 n.80 0.001 - n.00 - 0,00
1989 3 2057 15.35 0.00 0.00 0.00 0.go} 5.06 0.00 ‘.00
19590 4 20.64 13.11 Q.00 0.00 0.00 .00 0.00 0.00 404
991 5 3R.65 21.93 0,00{ - 0.00 o.00) 0.0¢ 0.689 .00 -0.08
1992 f 15.65% 28.19 .00 - 0.00 0.00] - 0.00 0.08 0.00 0.00
1633 T 46.69 43.73) - .00 - Q.60 0.00 0.00 64.00 ©.0.00 .00
1994 8 49,95 20.17 179.00] - 686.80) ~ .. 52.00 C 4.55 - 38 1.42 -7.36
1995 9 7.05 2.54 256.00 609.807. 69.00 - 5.81 £.09 1.6% £.60
1996 10 12.68 4.08 333.60 532.80 36.10] . 6.7y 0.8% 1.88). 9.49
1957 T 8.92 2.56 415.00 450.80 99.40]. - 7.51 - 0.64 1.94 10,10
19498 12 3.53 0.9 500.00 365,80 99,401 . 8.08 0.46 .13 1028
1908 13 3,93 . .80 588.00 “697.20 REEN1E B.48 0.79) 2.22 11.51
2000 14 3.53 0.72 680.00 605.20].. - 149.10) . 8.7&| 0.61 2.07 11:45
2001 15 1.53 0.44 776.00 509.20f 149. 10 - 8.93 0. 46 1.85 11.24
2002 16 3.53 $.57 876.00 409.20] @ 149.10 3.00 - 0.33 [.65 10.498
2003 17 3.53 0.51 980.090 309,20 149.10 §.99 0.22¢" 1.47 “10.69]
2004 i8 3.53 [}.45 1089.00 C196.20 149,10 8.62 n.12 1.31 11036
2005 10 3.53 .40 1201.00 84.20f . 149.10f - 8.78 0.04 1.17 10.401
2004 20 3.53 0.36 1285.20 0.00] . 149.10 8.39 0.00 [.05 9,44
2007 21 3.53% 0.32 1285.20 0.60 149. 10 ?.4%f.. . 0.00 0.934. 8.43
20118 22 3.53 0.29 1285.20 0.00 149.10 6.69 0.00 0.83 7.52
2009 23 3.53 0.26 1285, 20 g.400 149.10 5.97 0.00 .74 6.72
2010 24 3.53 0.23 1285.20 Q.60 149.10 .33 0.60 (.06 6.00
01 0 25 3.53 B.20 1285.20 6.00 £49.10 4.7 0.00 0.5%9 5.3%
2012 26 3.53 D.18 1285.20 0.00 149.10 4.25 0.0n 0.53} 4.78
013 27 3.53 0.16 1285.20 0.00 149,10 3.79 0.60 G471 4.27
2014 28 3.53 D.14 1285.20 0.00 149.10 3.39 0.00 - 0.42). 3.8
2015 29 3.53 0.13 1285.20 05.093 49_1¢ 3.02 0.00 0.37 3.40
P i) 3.53 it 1285.20 ~ 8.00 149.10 .70 3.00 0.33 304
2017 31 3.53 n.10 1285.20 0.60 149. 10 2.41 .05 0.30 2.1
2018 32 3.53 0.09 1285.20 0.00 149. 10 2.15 0.08 0.26 ~2.42
19 33 3.53 .03 1285.20 0.00 14910 1.92 .00 0.24 218
2021 34 3.53 0.07 1285.20 0.60 149.10 1.7 0.00 0.21 [.93
2021 35 3.53 0.06 1285.20 0.09 149. 10 1.53 0.00 0.19] 1.72
2022 36 3.53 0.05 1285.20 0.00 149.10 1.36 0.90 0,17 1:94
2023 37 3.5 0.65 [285.20 0.60 149. 10 1.22 0.60 0.1% . 1.37
2024 38 3.65%[ 0.04 1285.20 0.00 145.10 1.09 0.00 0.13 A.22
2025 39 3.53 0n.04 128%.20 0.00 148,10 0.97 0.00 0.12 1.09
2020 40 3.53 0.03 1285.20 0.00 149. 10 0.87 0.00}- 0.10§ 0.97
2027 4t 3.53 9.03 1285.20 0.0 149.10 0.77 0.G0 0.09 0.87
2028 42 3.53 0.03 1285.20 0.90 149.10 0.69 0.00( . 0.08 0.78
2029 43 3.93 0.02 1285.20 0.60 149.10 B.61 0.00]- 0.07 0.6%
2030 44 3.53 0.02 1285.20 4.00 149. 10 0.5% 0.00 0. 06 .62
2031 45 31.53 0.02 1285.20 0.00 149.10 0.49 G.00 0.00 0.5%
2032 46 3.63 0.0t 1285.20 0.00] 149.10 0,44 0.00]. 0.0% 0.49}
2093 A7 3.%3 0.01 1285.20 6.00l 149. 10 0.39 0.004 . 0:04 044
2034 48 3.53 0.01 1285.20 0.0 149.10 o 0.35) 0 - 0.00 0.04} 0.39
2035 49 3.53 0.0 1285.20 0.00 149.10 0031 0.00 0.03 D35
2036 5¢ 3.53 8.0t 1285.208 0.00 149.10 . 0.28 a.qaal 5.03 I RE]
2037 a1 3.93 0.01 1285.20 000 149.10 - 0.254 - 0.00 0.03 . 0.28
2048 52 3.493% .00 1285.20 - 0.00 149.10 o022 0.00] . 0.02 0.25
pAEY 53 3.%3 0.00 1285. 20 - 0.8 142.10 -0.194. 0.00 0.02 L0022
2040 54 3.53 0.060 1285.20 0.00 149.10 01T 0.00 n.oz C 0204
2041 5% 3.53 0.00 1285.20 0.00 149,10 S0.15 .00 - 0.0 S0L0T)
2042 k1 3.%3 0.00 1285. 20 .00 149.10 6.14} 06.00 8.0 ¢.15
2043 57 3.53 0.00 1285.20 6.00 149.10 0.i§1 0.00 0.61 0.4
ToLal 498.56 180.00 171.89 . 7.07 30.14 209-1{

£1:  average neb cost of useful salabie energy and capacity
(2:  average nel cost of useful salable energy
3 average net cost of Lobal cnergy and capacify |



Discounted Cash Flow Hethod Case- | -RD-K

Discaunt rate- . 12{%)

B = 247.67 5= 1
C= 206,12 kW Value Bl= 68 Usg/kd Cl= 0.059839744
B/C= 1.237 - kWH Value B2= - . 0.063 US§/kWH C2= 0.047742934
B-C+ - 47.58 - .- kWH Valie B3= 0.605 US$/kWH C3= 0.034206461 BNET=Niblion US$
Year Sc_‘.rinlw Cost Discounted : Project Sales - : Discounted Benefit Flow
Number Flow Cout Flow—— : . - - I ]
Salabte Surptus Useful Salable Surplus Usefut W
Energy Energy JCapacily  |Energy Enersgy Capacity Tola
GuisYr} | (GWlI/Yr) (M) '
1987 1 " 4.8] 4.29 0.00 0.00 0.00 0.80 0.00 0.00 8.00
1988 2 [9.57 ©5.60 0.00{" 0.00 .00 0.00 8.00 6.00 .00
1989 3 21.57 19.35] . 0.00 0.0 0.60 0.00 D.G0 0.60 0,00}
1990 A1 236 14.94] - 0.00 0.00 0.60 0.00 0.00 0.60 0.00
991 5 -45.83 26.00 0.00 0.00G 0.60 0.00 0.00 0.00 0.00
1992 6 67.63 34.26 0.00 © o000 0.00 S 800 0.00 0.80 0.00
1993 7 109.39 49.44| - 0.00 0.00 0.00 06.00 0.00 0.¢0 0.00
1994 8 56.04 22.61 19,000 104110 52.00 §.55 2.10 V.42 3.08
1995 9 2.67 B.96( . 256.00 904.10]. 69.001 5.81 1.73 1.69 o924
1996 10 2.67 0.85 333.00 387.10 86.10 6.75 1.42 .88 10,06
1997 H 8.34 2.39 415.00 805.10 104.20 7.51 1.15 2.03 10.71
1998 12 13.99 3.59] - 500.00] - -720.10] . . 123.20 8.08 0.92 2.15 11.15%
1999 13 9.603 2.20 988.001 - 1223.301  i43.00 8.48 1.40 2.22 12.1%
2000 14 4.00 .81 680.00] - 1031.30] - - 163.76 8.76 115 2.2t [2.20
2001 15 4.00 0.73 T76.00) | 1035.30 185. 40| 8.93 0.94 2.30 12.18
2002 16 4.00]. 0.65F - 876.00| & 935.30 208.30 9.00 0.76 2.31 12.07
2003 17 1.00 0.58 980.00 "831.30 211.80 8.99 0.60 2.09 .69
2004 i8 4,06 0.52 1089.00} . .- 722.30 211.80 8.92 0. 46 1.87 11:26
2005 9 4.00 0.46 1201.00F - '610.30] . 2t1.80 8.78 0.35 1.67 10.81
2006 20 £.00 0.41 1318.00 493,30 211.80 8.60 0.25 1.49 10.35
20071 . 21 1.00 0.37 1440.00] . 371.30 211.86 - 8.39 0.17 1.33 9:90
2008 22 4.00 B33 1567.00 244.30 211.80 8.15 D.10 1.19 9.44
2000]° 23 4.00 0.29 1695.00] - -112.30 211.80 7.89 0.04 1. 06 9,00
2010 24 4,00 .26 - 1811.39 5.00 211.80 7.51 0.00 .94 8.46
2011 25 4.00 .23 1811.30 0.00 211.80 6.71 0.00 0.84 7.55
2012 26] 4.00 0.21 1811.30] - . 0.00 211.80 . 5.99 0.00 0.75 6.74
2013 27 4.00 0.18 1811.3¢] - 0.00 211.80 5.35( .00 0.67 6.02
2014 28 4.00 .16 1811.30] . 0.060 211.80 4.77 0.00 0.60 5.38
2015 29 4.00 0.14 1811.301 0.00 211.80 4.26 .00 4.53 4.80
2016 300 - 4.00 0.13 1811.30} . 0.00 211.80) - 3.80 0.00 0.48 4.28
2017 31 4.00 0.11] . 1811.30] 0.00 211.889 . 3.40 0.00 0.42 3.82
2018 32 4.80 0.10f - 1B11.30¢ 0.060 211.80 3.03 0.09 ‘0.33 3.4
2019 33 4.09 0.09 1811.30] - 0.00 211.80 2.7t 0.00 0.34 ©3.0%
- 2020 34 4.00 0.08} - 1811.30 0.00} = 211.80 2.42 0.00 0.3% 2.2
2021 35 4.00 0.07| - 1811.30 .00 211.80 2.16 4.00 0.27 2.43
2022 36 4.00 0.06 1811.30 .0.00 211.80 1.92 0.00 0.24 2.17
2023 37 £.00 0.06 1811.30 0.00 211.80 1.72 0.00]. 0.21 1.94
2024 38 4.490 0.05] 1811.30 0.8 . 211.80 1.53 0.00 0.19 1.7%
2025 39 4.00 0.04 1811.30 0.00 211.80 1.37 6.00}f - B.17 1.54
2026 40 4.00 0.04] . 1B11.30] - 0.00} . -211.80 ©1.22 0.80 0.1% i.38
2027 41 4.00 0.03 1811.30] . 0.00 211.80 - 1.09 0.00 6.13 1.23
2028 42| 4.00 0.03] - 1811.30 0.00 211.80 0.97 0.00} - 0.12 1. 18
. 2029 43 4.60 0.03 1811.30 0.60 211,80 - 0.87 0.00 0.11 0.98
2030f .44 4.00 0.02 1811.30 0.00] - -211.80 0.77 0.g0}§ - 0.09 087
2031} . 45 4.00 9.02) - 1811.39 0.00] - 211.80) . 0.0% .00} - 0.08 .18
.2932 46 4.00 0.02] 1811.30 - 0.00) - 211.80 0.62 0.60} 0.97 N
2033 4T 4,001 0.01 1B11.30 .00 211.80 0.5%% 0.00 0.7 0:62
2034 18 C 400 0.01 1811.30 0.00] - 211.80 0.43 0.00 0.60 .55
(2035 0 49 4.00 0.01 1411.30 . 0.0n 21180 © .44 0.00 0.65 - 0. 49
2036 50 4.00 0.0t 1818.301 - Q.00! - 211.80 C8.38 .00 0.04 044
2037 51 4,00 0.01 1811.30] - 0.00 211.80 0.35 0.00 0.04 0.39
L2038 52 4.000 . - 0.01] . 1811.36] .- 0.00 211.80 ©0.31 0.00 0.03 0.35
2039 53 4.00 0.00 1811.30} .. - 0.00] - 211.80 0.28 0.00 0.03 0.31
12040 54 4.00]" 0.00 1811.30 0.00 211.80 0.2% 0.00 0.03 0,28
2041 5% {.001 - 0.00F - 1811.30 - 0.00 211.80 o 0.22 0.4a0 0.02 0,28
Ca042] - 66 4.00 0.00 1811.320 0.00}) . 211.80 0.20 0.00 0.02 S22
20431 57 4.00 0.00 1811.30 .00 . 211.80 0.17 0.00 0.02 .
Total : 561.52] 2000121 - . - T 196,35 13.61 37.70 247.67

Cl: average ncl cost of useful salable energy and capacity
C2: average nel cost of useful. salable energy .
C3: average net cost of total energy and capacity



Disegunt rate-

Discounted

Cash Flow Melhod

Cage-

- &0

WS OS] TN AT R L P e

B -
[
B/C=
B-C=
Year |Serjal
Rueber
1987
1988
1989
1950
1991
1992
1993
1994
1995
1996 10
1997 H
1998 12
1994 13
600 14
260 15
2602 13
2003 17
2004 8
2005 19
2006 26
2007 21
008 2.
2009 23
2010 24
01 25
2012 26
2013 27
2014 28
2015 29
816 - 30
2017 31
2018 32
2019 13
2620 34
2021 35
2022 36
2023 7
2024 38
2025 39
2026 4N
2027 41
2028 42
2029 43
. 2030 44
03] 44
2032 4
2033 47
2034 48
2035 49
2036 50
2037 51
2038 52
2039 53
2040 54
2041 55
2042 56
2041 57
Total
L

12(%)
212.08 § = 1
195.84 kW Value Bl= Do 6B USS/kW “Cl= .0.068261793

1.082 kWH Value B2= 0,063 UsS$/kuh C2= ¢.057085530 .

16.24 kWD Value B3= D.005 USS/kWH C3= 0.044251650 DNIT=NiTlion Us%
Cost. biscounled Project Sales . - Discounted Benefit Flow - 7ﬂ1
Flow Cost Flow[—*—‘ - - : et -

Salable . [Surples . [Useful ™ . [Salable = |Surplus Useful
Eacrgy Energy Capacily |Energy Energy Capacity Total
I_(GW]II‘?r) {GWR/Ye) | (W) -

4.811 . 4.29 6.00]| - 0.00 0.00 0.00 0.00 0.00 0.00
19,57 15.60 0.80G 0.00 0.00 0.00 0.00 0.00]. 0,00
21.57 15.35 0.60 0.00 0.00 0.00 0.00 0.00 ‘0,00
22.47 14.28 .00 0.00 0.00 .00 - D00 0.00]. . 0.on
44.67 25.34 0.00 0.00 .00 0.00 0.001- 0.00 0.00
64.78 32.81 0.00]. G.00 0.00 n.00 0.00 0.08 0.00

10554 17.74 0.00 0.00 0.00 0.00 0.0 0.00 0.40

53.88 21.76 179.00F . 691.10 52.00 4.55 1.39 ‘1.42 1.37

©7.38 2.66 256.00) . Al4.10 £69.00 . 5.81 R 1.69 8.61

13.19 4.24 333.00 537.10 86. 10 6.751 0.86 1.88 . 8.50

9.35 2.08 £15.00 888.50 104.20 T.51 1.27| - 2.03 10.83

3.80 0.97 500.00| - 803.59]" 123.20 8.08 1.034- 2.15 120

3.80 0.87 588.001% [ 715.50 143.00 8.48 .81 2.221 11.53

3.80 0.77 680.00 623.50 149.40 8:76 0.63 2.67 1i-48

3.80 0.69 776.00 527.50 14%.40 8.93 0. 48 1.85 11.20

3.8¢ .61 876.00 427.50 149.40 9.00 0.34 1.65 T

380 0.55 980.60 323.50 149.40 8.99 0.23 .47 10.70

3.80 0. 4% 1089.00 21450 149.40 8.92 n.13 1.32 10.348

3.80 0.44 1201.00 162.50 149.40 8.78 0.05¢" 1.17 10.02

3.80 0.39] = 1303.50 0.00 149.40 8.51 0.00 1.65 29,56

3.86 6.35 1303.50 0.¢0 149.49 7.60 0.060} - 0.94 8.54

3.80 6.31 1363.50 6.00 - 149,40 - 6.78 -0.60 0.83 S 7.62

3.80 0.28) -1303.50 0.060 149.40 6.05 0.00 0.74 6.80

3.80 0.25 1303.50 n.on i49. 40 5. 41 0.40 ‘B.66 C 607

3.80 .22} - 1303.50 2.00 149.40 4.8% g.00 0.59 “5.A2

3.80 0.19] = 1303.50 0.00 14940 4.31 0.00]- 0.53 44

3.80 0.17] - 1303.50 0.00 149.40 3.85 0.00 D.47 432

3.80 0.15 1303.50 0.00 149.40 343 .- D00 0.42 ‘3.86

3.80 0.14 [303.50 0.00 149.40 3.06 0.00 0.37 3.44

380 0.12 1303.50 .00 149.40 2.74 0,00 .0.33 3.08

3,30 D.11] - 1303.50 0.00 149.49 2,44 008} . 9.30 S22

3.80 0.10 1303.50 0.00 149.40 2.18 0.00 0.27 "2.45

3.80 0.09 1303.50 0.00 149.40 [.95 6.00 0.24 2.19

3.8b 0.08 1303.50 .09 149. 40 1.74 0D.00]. 0.21 1.95

3.80 0.07 1303.50 .00 149.40 o 1,5% 0.00 0.19 o 1.74

3.86 0.06 1303.50 0.00 149.40 1.38 0.00 ST 0 156

3.80 0.0% 1303.50 0.0Dy-  149.40 1.23 0.0% 0.15 1.39

3.80 0.05 1303.50] - 0.00 149. 40 1.10 0.00 0.13 1.24

3.80 0.04 1303.50 0.00 149.40 0.98 (.00 0.12 1.1

3.80 0.D4 1303, 50 0.00 149,40 0. 833 0.00 0Dy 9.99

3.80 0.03 1303.56 .00 149. 40 - 0.78 0.0 0.09 0.88

3.80 0.03 1303.50 0.00 149.40 0.70 0.00] - 0.08 0,79

3.80 0.02 1303.56 0.00 149, 40 D.62 0.00} .07 - 070
3.8 0.0Z}F - 1303.50 0.00 149.40 0.56 0.60] 0.06¢ 0.63
3.80 0.02 1303.50 0.00 149,40 0.56 0.00 0. 06 0.56
3.80 0.02 1303.50 0.09 149,40 - D44 .00 0.0% .50
3.80 0.011 - 1303.50 §.00 149.40 0.39 0.00) 0.04 0.44
3.80 0.01f  1303.50 .00 149,40 . 0.35 D.680 0.04 040
3.80 0.01 1363.50 0.00 149.40 0.31 0.00 0.03 0.35
3.80 0.01 1303.50 0.00 149.40 0,28 0.00 0.03 A3
3.8) 0.0t 1303.50 0.00 149.40 0.25{ 0.60 0.03 0.28
3.80 0.0} 1303.50 0.00 149. 40 0.22 0.00 0.02 025
3.80 0.00 - 1303.50 0.00 149,40 0.20 0.00 0.02 . D.22
3.80 0.00 1303.50 0.00}- " 149.40 0.18 0.00 0,02 : 020
3.80 0.00 1303.50 .00 149.40 0.16 6.00 0.01 .:0.18
3.80 0.00 1303.50 0.00| © 149.40 0.14 0.00 0.9% -0.16
3.80 0.00 1303.50 .00 149,40 D.12 0.00 0.01 L4

—— ] - - —
542.013 - 195.84 172.99 8.39 30.69]  212.08

Cl: average nel cost of useful salable energy and capaclty
€2: average net cost of useful salable ‘energy :
£3: average net cost of tolal energy and capacity



biscounl rake
0 -

C -
B/
- oBet-
Year|Serial
Nusber
1987 1
1088 2
1989 3
1990 4
1991 h
1992 11
19493 7
1974 -8
1995 9
1996 10
(1097 i
1198 12
| .13
2000 14
(200t 15
2002 A6
2003 17
2004 18
2005 9
2006 0},
-1 2007 21
2008 22
2009 43
2010 24
2011 251
2012 is
2043 27
2084 0 2
2015 29
RN 30
2017 31
2018 32
a9 1
2020 34
2021 135
20221 36
2023 37
2024 38
0250 39
2026 40
2027 {1
2028 42
2029 43
2030(° 441
2031 - 45}
-2032 46
2033 47F
2034 48
‘2035 49
2036 50
2037 51
2038 52
|2039] 53
2040 FLIE
201 55
20142 56
2043 5T
|Total

DNIT-KilEion USS

Tatlal

=3
= A

CoNooOOD0m
o
=]

. Cl: average net cost of use

C2: - average net cosl of useful salable energy
C3: average net cost of toltal energy and capacity

ful salable energy and capacity

Discounted Cash Elow Hethod Case- 0- 70
12(%)
228.20 ) § = 1 o
0157 kW Yalue Bl1= 68 USS/kW Cl= 0.065465495
1.132 kWH Value B2= 0.063 USS/kWH C2= 0.053882473
20,62 kWl Valye B3+ 0.005 USS/k¥1 C3= (.040292552
Cost - " IDiscountod Project Sales Discounted Benefit Flow
Flow Cosl  Flowp——sss g . I e i b
' Salable- |Surplus Usefu! Salable Surplus Useful
Enicray - Encryy Capacity |Energy Energy Capacily
GUNYe) | {GUN/Yr) {HW)

1.81 4,291 0.90 .00 0.00 0.0 0.00 0.0
19.5¢ 15,60} 0.00 0.00] . 0.00 0.00 .00 0.00
21.57 15.35 0.00 0.06 0.0 0.06 a.00 0.00
23.10 14.68 0.00 6.00 0.00 0.00 0.00 n.od
46.93 26,051 0.00 G.00 0.00 0.09 0.00 0.08
6875 34,83 9.00 0.90 0.00 0.00 0.00 .00
109239 49.48] . 0.00 _0.¢0} - 0.00 0.60 0.00 0.00
55.79 22.53 179.00 836.10 52:00 4.55 F.68 1.42

2.62 0.94 256:00 759.10 69.00 5.81 1.36 1.69

T4 2:4% 333.60 G82.10 86.10 6.75 109 1.88
13.55 3.89 415.00 G600, 10 104,20 7.51 0.80 2.03%

. 9.58 2,45 500.0D0f - 1014.40 123.20 8.08 1.30 2.15

3.93 0.90 588.00F - 926.40 143.00 ‘8.48 1:06] 2.22

3.93 0.80] . - 680.00 83440 163.70 8.76 0.85] 2.2

3.93 0.71 776.00 738:40 174.90 8.93 0.67 2.17

3930 0,64 B76.00 638,40 174.90 a.00) - 0.52} 1.94

3.93 0.57 980.00 534.40 174.90 8.99| 0.38 i.73

3.93 0.51 1089.00 425.40 174.90 8.92 0.27 P94

3.93 0.45 120i.00 313.40 174.50 8.18 0.18 1.38

3.93 0. 40 1318.00 196.40 174.90 8.60 .10 1.23

31.93 06.36 1440.00 74.40 174.90 %.30 0.03 1.18

3.93 .32 1514.40 0.00 174.90 7.88 0.00 0.98

3:93 0.28 1514.40 0,00 174.90 7.03] . 0.90 0.87

3.93). n.25 151440 0001 174.90 6.28]. n.00 0.78

3.93]-  6.23] 151440 0.00| . 174.90 5.61) 0.08 0.69

3.93 a.20 1514.40 0.001 - 174.90 5.01 G.00 4.62

3.93}- 0.18).. 1514.40] 0.00 174.90 4.47 0.00 0:55

3.93 0.16] 1514.40( - 0,00 174.90 3.99 0.00 0.49

3.93 0.14 1514.40 0.60 174.90 3.56 0.00 .44

.93 B:13] 1914040 0.00 174.90 3.18 .00 .39

3.93%. g.111- 1514240 6.00]°  174.90 2.84 9.00 0.35

3.93F 0.10 1514. 40 - 0.00 174.90 2.53 0.900 0.31

3.93 6.09 1514.40 0.00 174.90 2.26 0.00 0.28

3.93 0.08 1514.40 0.00 174.90 2.92 0.00 0.35

3.9% 0.07 1514. 40 6.00 174.90 1.80 0.00( 0.22

3.93 .06 1514.40 0.00 174.90 -1.61 G.00 0.20

3.931 0.05 1514.40 ‘0.00 174.90 1.44 0.6 0.17

3.1 0.05 1514.40 0.04 174.90 1.28 0.680 D.1&

3.93 0.04 1514. 40 0.00 174.90 1.14 0.00} 0:14

3.93 .04 1514.40 6.0 174.30 1.02 0.00%F. 0.12
3.93 0.03} . 1514.40 6.00 174.90 0.9t 0.06 0.11

3.93 0.03 1514.40 0.60 174.90 0.81 .00 0.10
3.93 0.03] - 15]4.40 0.00 174.90] . 0.72 0.0 06.0%
3.93 0.02 1514.40} " 0.00 174.90 0.65 0.00 .08
3.93 0.02 1514.40) - 0.00 174.90] . 0.58 0.00] . 0.07
EICE] 0.0z 15142401 - 0.00 174.90 0.51 0.001 . }.06

3.93 0.01 1514.40( ° 0.00 174.90 046 0.06 005

3.93 0.91 1514:40(- - 0.00 174.90 0.41 0.00 0.05%
3.93 0.91 i514.40(- + _0.00 174.90f .  0.3% 0.00 0.04
3.93 6.011° -1514.40( - 0.00 174.90} 4.33 0.00 0.04
3.93 0.01 1514.400 .-~ 0.00 174.90¢ 0.29 Q.00 0.03

3.93 0.01f - 1514.:40) - 0.00]- 174.90 0.26 0.00 6.03

3.93 0.00 1514.40f 0.00 174901 - - 0.23 0.00 0:02
3.93 0.00 1514, 40} - (.00 174.90] 0.20}. 0.00 0.02
3.93 0:90] - 1514.40f. - (.00 174.90] 0.18 0-00 0.02
3.93 0.00 1514.40 0.00f  174.90 0.16 0.00 0.02

3.93 n.o0o) . 1514.40 0.00 174.90 0.14 0.08 0.61

560.307 . 2081.57 133.9% 10.41 33.82




Discounted Cash Flow Nethod

Case- L - 80
Discount rate= 12¢%) .
B = 242.02 5 = 1 '
C = 207.0% kW Yalue - B]= 68 US$/kW Cl=-0.663543053
B/C= L. 108 kWH Yalue B2= 0.063 US$/kii (2-.0.05158233¢6
B C- 34, 96 kWH Yalue B3= 0.005 US3/kWH C3* 0.037309072 - . UNIT H:]llon Uss
Ycar Her\ai Cost. Distounted Project Sales - D\bcounted Beneflt Flew
Number Flow Cosl  Flow —F 1 iy : B Bt
. Salable Surplus Useful Salable Surplus Useful
Energy ) E?ergy © Capacity |Energy Energy Capacity’ Total
GWH/Yr) | (GRH/Yr MR .
D B Al RN B S
1987 1 4.81 4,29 0.00 0.90 0.60 0.00 0.00 0.00]- S0
1988 2 19.57 {5.60 0.00 0.00 0.00 0.00 0.00 0.00 L0200
1989 3 21.57 S15.35 0.00 0.00 D.00| . 0.60 0.00 b.00 - 0:00
1999 4 23.67 15.04 G.00 0.00 0.80 0.00 0.00 0.00 (.00
199 5 49.08 27.84 Q.00 0.40 0.60 0.00 0.400 0.00 £ Q.00
1992 6" 72.41 36.68 0.00 0.00 0.00 0.60 0,00y 0.00 ©0:00
1993 7 113.06 51.14 0.00 0.00] 0.00 0.¢0 G.00}. . 0.00 - {100
1994 i 57:72 23.31 179.00)  984.70 52.00 4.5% 1.98} - 1.42 790
1995 9 2. 0.97 256.00 903.70 69.00 5.81 1.62 1.69 2.13
1996 11} 2.7 0.87 333.00 826.70} - 8. 10 6.79 L33 1.88 9.97
1997 1t 2.25 2.37 415.60 T44.70 - 104.20 T.51 1,07 2:03 10.62
1998 12 14.66 3.60 500001  659.70 123.20 8.08 - 0.84 2.1% I1.08
1999 13 9.72 2.22 588.00 1133687 143.00 3.48]. 1.29 2.22 12:01}°
2000 14 4.07 0.83 680.00) - 1041.60] . 163.70 8.76[: 1.06}. 2.27 i2.10
2001 15 4.07 0.74 776.00 945. 60 185.40 8.93 0.86 2.30 12.09
2002 16 4.07 0.66 876.00] .  845.60 201.00 9.00 0.68 2.22 11.92
2083 ¥4 4.07 0.5%] 980.00 T741.60] - 201.00 8.931 0.54) £.99 11.52
2004 18 4.07 0.%2] - 1089.00F - - $32.60) - 201.907 . 3.92 0.41 111 1.1t
2005 13 4.07 0.47 1201.00 h20.60] ~ 201.00). ~ 8.78 0.30 1.58 10.67
2006 20 {.07 0.427 1318.00 403.40 201.00 8.60 S 0.20 1.41 10.23
2007 21 4.07 0.37 1440.00 281.60} . 201.00) 8.39 0,13 1.26 9,79
2008 22 4.07 0.33] . 1567.00 154.60 201.00 8.15 n.06 i.12 9.35
2009 3 4.07 030 1699.00) - 22.60 201.90 7.89 0.901" 1.00 5,91
2010 24 4.07 0.26 1721.60 0.00 201.00) - 7.14 0.00 - 0.90 8.04
2011 25 4.07 0.23 1721.60 0.00 201.00 6.38 0.00- 0.80 C 7018
2012 26 4.07 D.21 1721.60] - 0.00] - 201.00 5.69 0.00 0.71 6.41
2013 27 4.07 0.19 1721.600 - 0.00 201.00 5.08 0.60 0.64 - 5,72
2014 8 4.07 0.17 1721.60 0.40 201.00)- 4.54 0.680 © Q.87 5,11
2015 29 4.07 0.15]- 1721.606 0.00 201.00 4.05 0.00¢ 0.51 4.5
16 H) 1.07 0.13 1721.60 0.00 201.00 362 0.60}-. 0.45 4.07
2017 31 4.07 0. 12 1721.460] - 0.00 201.00 3.23 D.0G{- .40 . 3.63
2018 32 4.07 0,10 1721.66 0.00{ - 201.00 2.88 0.00 0.36 3241 .
L2m9 EE] 4.07 0.09 1721.60 0.00f - 201.00 2.57 .00 0.32 2.90
2020 34 4.97 0.08 1721.60 0.00 201.06 2.30|- 0.00 .28 - 2.5%
2021 35 4.7 0.07 1721.60 0.00 201.00 2.05 G.00 0.25 .23
2022 36 4.07 .06 1721.69 0.00 201.09 1.83 © 00D .23 2.04
2023 37 1.07 0.06 1721.60 0.00 201.00 1.63) 0.00]. 0.20 1,84
2024 38 4.07 .09 1721.60 0.00 201.00 1.461- .00 D.18 1.64
2025 39 4.07 0.04 1721.60 0.00 201.007 - 1.30 0.00 g.16 1. 46
2026 40 4.07 0.041 1721.60 0.001 - 201.00f- |1 0.00 0.14 - 1.31
2027 41 4.07 .03 1721.60 5.00 201.00 1.04 0.00} - 5.13 17
2628 42 4.07 0.03 F72l.60 0.4n 201.00¢ . 0.92 0.00 0.1t 1:04
2029 43 4.07 0.63 1721.60 0.00 201.00 0.82 0.00 0.10 0.93
2030 44 4.07 0.02 1721, 60 0.00] © 201.00]. 0.74 0.00 0.09] - 0.83
2431 45 4.97 .02 1721.60 0.00 201,00} . 0.66 .00 0.08 D74
2032 4f, 4.07 09.02 1721.60 06.00 201,005 .. 0.59 0.09 8.07 N
2033 47 §.07 0.61 1721.60] . 0.00 201.001 0.52 0.40 0.00 10.59
2034 18 A.07 0.01 1721.60] 0.60 201001 - 0.47 0.06] 0.05% 2083
2035 49 4.07 0.01 1721.60 0.00 201.00 0.42 0.060 0.05 S0.47
2036 50 4.07 0.0 1721.60] 0.60 201.00} 0.37 0.00 . 0.04 S0 42
2037 51 4.07 0.01 1721.60 0.001. 201.00 0.33 .00 .04 C9.37
2038 52 4.07 6.01 1721.60 000} . 201,00} 0.29 0.00 0.63 ©0.33
2039 53 4.07 0.01 1721:460) - 0.00 201.00 0.26 0.00 0.03 8.30
2040 54 4.07 0.001- 1721.60 0.00 20100} - 0.23 0.00 2.03 026
2041 55 4.07 0.00 1721600~ 0.00 201.00 0.21 -0.80] - 0.02 C .23
2042 56 4.07 0.00 1721.60 4.08 2G1.00 0.19{ 0.001: 0.02 0,21
2043 STL 4.07 0.00 1721.60 0.¢0 201.00 0.16 0.60 g.02 B.19
. : 5
E,t,c:l L _,.._SE{E.,_M I I92._95_ B 12,44 36.63 242.%
Cl: average net cosl of useful salable energy and capac:t}'
€2: average net cosl of useful salable energy,
€3: average nct cost of total energy and capacity




Discounted Cash Flow Kelhod Cases 1 - 90

Discaunt rale- 12

B = 250.57 § = 1
C = 217.46 . kW Yalue BI= 68 US$/kW Cl= 0.064839325

3/t 1,152 . kW value 82= . .0.063 USS/KRH C2= ).052477766 )
- B-Cv EERL - kUl Value B3= S 0,005 USE/RUR C3= 0.037238889 UNIT=¥itlion Us$

Year[Serial Cost Hsceunled . Project Sales - Discounted Benefit Flow
Number]  Flow  |Cost Flow o B S S

. Salable Surptus . jUseful Salabie Surplus Useful
Energy Energy = - |Capacity - |Energy Energy . [Capacily Talal
(GWH/Yr) | (GWH/YT) {RY) -

1987 1 4.81 4.291 0.00 0.00 0.00 ©0.00 0.00 4.00 0.00
1948 2 19.57 15,60 0.00 0.00 0.00 0.00 0.00 0.00 n.gn
1489 -3 21.57 15.358] 0.00 6.00 0.60{ - 0.00] - 0.90 9.00 .00
1990 4 24.601 - 15.63 0.00 0.001 - 0.00|- 0.00¢- 0.00 9.00 14.00
1991 5 52.06 - 29.54] 0.00 - D.G0 0.00 .00y 0.00 0.00 D.00
1992 ] 7671 38. 80 n.00 0.00 .00 0.00 0.00 0.00 0.0n
1993 1 116.10 52.51 0.00) . 0.00 0.00 0.00 0.00 0.00 Q.60
19044 ) 59.10 _23.86 179.00%F - 139.80] .~ -52.00 4.55 1.0l §.42 © 7.9
199% 9 7.08 2.55 256.00 722.80 69.00 5.81 1.30 1.69 8.81
1996 0] 13.06 4.20 333.00] - 645.80 86,10 6.75 1.03] 1.88 -9.07
1997 1] 8.E8 2.5% 415.00 1047.10 104.20 7.5% [.50 2.03 11.05
1998 12 8.17 2.09) - 500.90 S962:101 - 123,20 3.08 1.23 2.1% 11.47
1999 13 4.04 1.84 588.060|  874.10] .. -143.00 8.48 1.00 2.22 i1.71
2000 14 5.87]. 1.20 680.00 1242.10 163,70 8.76] - 1.27 2.2 12.31
2001 15 4. 34 0.79 776.00f0 - 1146, 10} ~ °185.40 8.93]. 1.04 2.30 12.28
2002 16 4.34 0.70 876.00] - 1046.10] -.-208.30 9,00 0.8% 2.31 12,16
2003 17 4.34 0.63 980.00] --942.10] . 224.80| 8.99 0.68 2.22 S11.60
2004 18 4.341 0.56) 1089.00{ - 833.10] = 224.80 8.92 0.54 1.98 11.45
2005 19 4.34 {.50 1201.001 .- 721,108 - 224.80 - B.T8 .41 1.7 10.497
2066 20 4.34 0.44] - 1318.00 o4, 10) 224,80 4.60 0.31 1.58 16.50
2007 21 4.34 0.40 1440.60 & 482.10 224.80 - 8.39 0.22 1.41 10.03
2008 22 4.34 .35 1567.060| . 355:10 224.80 8.15 0.14 1.26 . 9.5
2009 23 4.34 0.32 1655.00 223.10 224.80 7.89 0.08 112 ]
2010 24 4.34 0.28 1837.00 85.10) ©  224.80 7.62 0.92 1.00 8.45
2011 25 .34 0.25 1863. 20 -58.90 1224.80 6.90 0.01 0.89 7.82
2012 26 4.34 0.22 1863.20] - 58.90 224.80]. 6.16 0.01 G.80 6.98
2013 27 4.34 0.20 1863, 20 58.90 224.80 5.50 0.01 - 0.71 6,23
2014 28 4.34 D.18} - 1863.20 58.90 224.80 © 4,91 0.0 0.64 5.56
2015 29 4.34 0.16 1863.20 58.90f - 224.80 4.38 0.0!1 0.57 4.97
2016 30 4.34 0.141 . 1863.20 58.90] - 224.80 - 3.9 4.9% - 0.51 4,43
2017 3 4.3 o 0.12]. 1863.20 58.90| - 224.80 3.49 0.00 - .45 R
2018 32 4.34 0.11]- 1863.20{. - 58.90| *: 224.80 3.12 0.00 0. 40 3.53%
2019 33 4.34 0.10f. 1863.20 58.90 224.80 2.78] 0.00 0.36 3.1%
2020 34 4.34 0.09 1863.205. - 58.90] - -224.80 2,48 0.90 .32 ©2.82
2021 35 4.34 0.08 1863.20 - 58.90 224.80 - 2.22 0.40 0.28 ‘2,51
2022 36 4.34 0.07 1863.201 ~ 58.90| - - 224.80 1.98 0.0 0.25 2.24
2023 37 4.34 0.06} - 1863.20 R8.90 224.80] 1.77 0.60 0.23 - 2.00
2024 38 4.34 0.05] .. 1863.20 . 58.907] - 224.80).--  1.58 0.00 0.20 1.79
2025 39 4.34 0.0% 1863.20 © 58.90| 224.80]- 1,41 - .00 0.18 AL60
2026 10 4.34 .04 1863, 20 "58.50 - 224.80 1.26 0.00 Nn.16 1,42
2027 4i 4.34 0.04F - 1863.20 h8.90| . 224.80 1.12 0.00 0.14 - 1,27
2028 42 4.34 0.03 1863.20 58.90 224.80 T L.00 0.00 0.13 P13
2029 43 4.4 ©0.03] . 1863.20f . 58.90] .. 224.80 - 0.89 0.00 0.11 [.01
2030 44 4.34} 0.02 1863. 20 58.90 224 .80 .80 0.00 .10 0.94
2934 45 4.34 G.02) . 1863.20] - 58.490) . 224.80 .71 - G.00 ¢.09 0.81
2032 46 4.34 - 0.02]  1863.20 68.90] - -224.80 0.63] 0.00 0.08 0.7z
2033 17 4.34)| 0.02] © 1863.20 h8.90F - - 224.80) 0.57 0.00 0.07 0.64
2034 48 4.3 0.01] - 1863.20 68,90 224.80 - 0:50 0.00 89.06 0.57
2035 4% 4.34 0.3 1363.20) . 58.90) - --224.80 20,45 0.00 n.0% 0.51
2036 50 4.34 0.01] [863.20f . S58.90{ . " '224.80( ©0.40 0.00 0.65 0. 46
2037 51 4.34 0.01; - 1863.20 58.96| “224.80 0.3} 0.00 0.04 0.41
2038 52 4.34 6.0 1863.201 58.90 224.80( - - 0.32 0.00 0.94 0.36
2039 53 §.34 0.01 1863.20 - 68.90 224.80 0.28]: 6.00 0.03 0.32
2040 54 4.34 0.00] - §863.20F - . 58.90f . - 224.80) . 0.25 8.00 0.03 0.29
2041 55 4.34 ~0.00 1863.20 %8.90 - 224.80 0.23 0.00 0.03 0.26
2042 56 4.34 0.G0 1863.20} - R&.90{ . 224.80%. .20 0.00 6.0z 0.23
2043 57 4.3 0.00 1863.20 58:90( .- 224.80f . 0.18 0.00 0.62 0.20
Total i 612.24 217.46 198.21 13. 46 38.89 2590.57

cl: avérage'net cost of useful salable energy and capacity
C2: ‘average nel cosbt of useful salable energy :
- C3:° average net cost of total energy and capacity



Piwcounl rale- 12(%}
- 254.41
L= 220.53
B/C= 1.123
B-c=  27.87
Year|Serial Cost Disc
Humber Flow Cost.
SR S L
1987 l 4.81
1988 2 [9.57
1989 3 21.57
1990 4 25.18
1981 51 . 54.38
1992 6} . 80.62
1993 7 120. 16
1994 8 61.10
1995 9 2.34
1996 10 7.42
1997 11 £3.310
1993 12 9,25
1959 13 8.5%
2000 14 18.20
2001 15 12.94
2002 12 1.68
2003 17 4.08
2004 i8 4.68
2005 19 4.68
2006 20 4.68
2007 21 4.08
2008 22 4.68
2069 23 4.68
2019 24 4.68
2013 23 4.68
L2012 20 4.68
2013 27 4.68
2014 28| 4.68
2015 29 {.68
20016 30 1.68
2017 3 4.08
2018 32 4.68
2019 33 A 6R
Z0Z0 34 4.08
2021 35 468
2022 Eif 4. 68
2023 37 4.58
2024 34 1.08
2025 39 4.68
202f) 40 3.08
2027 41 4.G8
2028 42 4.68
2029 43 1.08
2030 44 4.68
2031 45 4.68
2032 46 4.68
2033 47 4.68
20634 48 4.68
2035 49 4.68
2036 50 4.68
2037 51 4.68
2038 52 4.68
2039 53 4.68
2840 54 4.68
204 55 4.68
2042 50 4.68
2043 57 4.68
Tolal 6506. 00
L I
Ci:
c2:
C3:

Piscounted

Cash Flow Nethod

Case- [ - 100

$ = 1
kW Value Bl- 68 USS/kW Ci= 0.067188234
kWl Yalue B2= 0.063 US5/kWH €2= 0.054138751
kWil Value B3= 0.005 uS$/kwhH C3= 0.0360682687 UNET-Nillion US%
vunted Project Sales Discounted Benefit Flow |
Flowp—-— = —=mn : - e e -
Salable Surplus Useful Salable Surplus Useful .
Energy- Energy.: |Capacity |Energy Energy Capacity Tolal
(GYH/Yr) | (GWH/Tr) (Mw} : . . %
4.29 0.00 0.00 0.00 0.00 0.00 .00 - .00
15.60 0.00 0.00 0.90 0.00 0.00 0.00 ©0.00
15.35 0.00 ¢.00 0.00 0.00 0.00) 0.00 0.00
16.00 . 0.00 0.00 0.00 .00 0.90 0.00 L RI0h
30.85 0.00 0,00 0.00 0.00 0.60 0.00 C0.00
40.84 0.00 0.00] . 0.00 0.60 0.00 0.00 - 0:00
54,35 0.00 0.60 0.00 0.00] . 0.08 8.60 - 000
24.67 179.00 908. 50 52.00 4.55 £.83 1:42 7.81
0.84 256.00 831.50 69.00 5.81 1.49 1.69 9.00| -
2.38 333.00 754.50 86,10 6.75% 1.2} 1.88 9.85
3.82 415.60 672.50 104.20 1:51 0.96 2.03 10.51
2.37 500.60 1118.5%0 123.20 8.08 1.43 2.15 11.67
1.9 588.00 1030.50 143.00 8.48 1.18 2.22 11.89
3.720. 680.00 §38.50 16370 8.76 0.96 2.27 ©-12.00
2.36 76.00 1330.20 185.40 3.93 1.2] 2.30 12.45
0.76 876.00 1230.20 208.30 4.00 1,08 2.31 12.31
0.68 980.00 1126.10 232.30 ~8.99 0.82 "2.30 12.11
0.60 1089.00f . 1017.20 250.40 8.92 0.66 2.21 11,79
D.54 1201.00 905.20 250. 40 8:78 0.52) - 1.97 11.28
0.48 1318.00 788.20 250.40 8.60 0.40 1.76 t0-748
0.43 1440.00] - 666.20 250. 40 8.39 0.30}. 1.57) - 10.28
0.38 1567.00 . R39.20 250.40 B.15 .22 . LAn) 9.78
0.34 1699.00] . 407.20 250. 40 7.89 0:15 1.250- 9.30
0.30 1837.00 269,20 250.40 7.62 0.08 1.12 © 8.83
n.27 1863.20 243.00 250.40 £.90] 0.07 1.00 7.97
0.24| 1863.20 243.00 250 40 6.16 0.06 0.89 A
.21 1863.20] - :243.00 250. 40 5501 0.0% 0:79 6,39
0.19 1863.20] . 243.00 250, 40 4.9] 0.0% 0.7 ©h.07
n.17 1863.20 . 243.00 250.40 4.38 0.04 0.63 5.07
0.15 1863.20 24306 250. 40 3.91 0.04 0.56 4.592
0.13 1863. 20 243.00 250.48 3.49 0.03 0.50 R
0.12 1863.20 243,00 250.40 3.12 0.03 0.45 3060
0. 11 1863.200 - 243.00 250.40 . 2.78 68.02 0.40 3022
0.09 1863.20 243,00 280. 40 Lo2.48)- n.o2}p 0.36 2:87
0.081° 1863.20 243.00 250. 40 C2.22 0.02 .32 2.56
0.07] . 1863.20] ©  243.00 250.40 1.98 0,02 0.28 2.29
.07 1863.20 243.00 250. 40 1.77 0.0 B.25 2.04
0.06 1863.20 243.00 250. 40 C1.58 0.61 0.22 ©1.82
0.05 1863.20]  243.00]. - 250.40 < 1.41 0.0} .29 1:63
0.0% 1863.20 243.00 250. 40 1.26 0.01 D1s) 1.45
0.04 1863.20F - 243.00 250.40 1.12 0.01 016 1.30
0.04 1863.20 243.00{ .  250.40 t.00 6.01 0.14 116
8.03 1863.20 243.00 259,40 - 0.89 0.00 0.13 S 1.03
0.03 1863.20] : .243.00 250.40 0.80 0.00 0. 111 .92
0.02 1863.20 243.00 250. 40 - 0.7t 0.00 0.10 (.82
.02 1863.20] - - 243.00 250. 40 0.63 0.00 0.09 CBT3
0.02] - 1863.20| - 243.00 250.40 D.57 6.00 0.08 © 065
0.02 1863.20) . 243.00 250.40 0.50 0.00 0.07 0.
0.01 1863.20) . -243.00 250.40 D.45 0.007- 0.06 0.52
0.01 1863.20] - -243.00 250.40 G40 - 0.00 0.05 0. 46
0.61 1863.20 243,00 250. 40 0.36 0.00 0.905 0:41
0.0] 1863.20] . 243.00 250.40 . 0.32 6.00 0.04 0,37
0.01| ., 1863.20 243,00 250,40 “0.281 0.00 0.04 0.33
0.01] - 1863.20} . -243.00 250. 40 T0.25%) 0.001 - 0.903 6.25
0.00 1863.207 - 243.80 250.40 0.23 0.00 0.03 020
0.00 1863.20 243.00 250.490 0.20 0.08} 0.02 .23
0.00 1863.20 "243.01 250. 40 0.18 0.00 0.02 0.21
| ,
226.53 1498.21 15,14 41.05 25441

average net cosl of useful salable energy-and capacity
average net cost of useful salable energy
average nel cost of total energy and capacity
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Dsl Rating Curve at Dam Site

{1) Formula

Q: Discharge (m3/é)

A: Cross Sectional Area (m
V: Flow Velocity (m/s)

n: Coefficient éf Roughness 0.045, 0.035,
I: Hydraulic Gradient 1/100

R: Hydraulic Radius

2y

(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

F : Froude Number
$Q : Discharge = Q (m3/s)
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Table D-1
T T 1t/ 100
£, 0 A P R n v £ sa- q
{m) (m} (m=) (m) (m) (m/_s) {mi/s) (mi/s)
792.000 0.500 22.500 47.043 0.500 6.085 1.399. 0.663  32.87% 32.878
793.000 1.201 80.S500 ‘47.142 1.199 0.045°2.508° 0.747 -.201,891.  201.891
794,000 2,184 147.8351 69.262 2.135 0.065 3.684 0,835 544,708 544.708.
795.000  3.196 215,904 71.382 3.025 “0.045 4.648 0:874 1003.250 1003.8%50
796.000 4,119 284.458 73.502 3.872 0.045 S5.480 0.905 1540.010 .1540.010
797.000 5.073 354.114  75.622 4.583 0.045 &.220 0.929 2202.570 2202.570
796.000 4.017 &2€,272 77.741 5,457 0.045 6.883 0,941 2922.320 2922.540
799,000 4.9%93 493,132 79.861 4.200 0.045 7.500 0.953 3713.340 ..3713.340
860.000 7.880 S564.693 81.981 6.913 0.045 8.064  0.962 4559.750 £569.750
801.000 8.799 $38.956 84.310i 7.598- 0,045 8.588  0.970 S487.480 S487.480
802.000 9.710 v11.921 86.22% 8.257 0.0485 9.078 0.974 6452.990 4462.990
803,000 10.414 785.588 98.340 B8.893 0.045 9.538 0.981 7493.290 . 7493.290
£04.000 11.509 859.956 90.460 9.506 0.045 9.972 0.985 8575.840 €575.840
'805.000 12.397 935.026 92.580 10.100 . 0.045-10.383 0.988 9708.440 9708.440
Table D-2
RIS 1/ 100
EL. o A P R n v F sa - -0
(m) (o) (m?) (m) (m? (/) (mi/=) (m3/s)
792,000 0.500 23.500 47.043 0.508 0.035 1.799 0.852  42.272 . 42,272
793.000 1.201 80.500 67.142 1.199 0.035 3.225 0.986 259.374 . 259.574
794.000 2.184 147.851 6%.262 2.135 0.035 4.737 . 1.074 700.529. 700.339
795.000 3.154 215.904 71.382 2.025 0.035 5.976 1,127 1290.150 -1290.150
796.000 d4.119 284.458 73.502 3.873 S 0.033 7.046 1.163 2005.730 2005.730
797.000 35.073 354.114 75.622 4.683 0.035 7.997 . 1.190 2831.870 2831.870
798.000 &.017 424,272 77.741 5.457 0.035 8.856 .1.210 37357.950Q. 3757.550-
799.000 6£.953 495.132 79.841 6.200 0.035  9.642 1.225 4774.300 -4774.300
B00.000 7.880 564.4%3 81.981 &.913 0.035 10.348 .1.237 5875.390 S5875.390"
801.000 B,799 638.956 84.101 7.593 0.035 11.042 1.247 7055.330 7053:330
802.000 %.710 7¥11.921 ©6.221 8.257 0.035 11.4672 '1.255 6309.560 8309.560
803.000 10.614 785.588 88.340 8.893 0.035 12.264 1.261 9634.260 9634.240
804.000 11.509 859.956 $0.460 9.506 0.035.12.822 1.246 %11026:100 x11026.
100 _ - : -
805.000 12.397 935.026 92.580 106.100 0.035 13.350 1.270 %12482,.300 %12482.
300 _ : S




;Nﬁﬁps abioyosig

weelel 000's © 6.
o \\
N 5/
S Z G6L
C .
O
w T
s T
__ e \\
\\\.. \
Q01| \\\\\ ; \\\\\ _
- ..\,\s\\ \\\ _
Sy
_ [ . Q08
| +- 7 T _ b
4? S _.@n\O;O_ MV\\ | _
T S T
] | S 0ge08 & N
L~ _ __.
ot _ 08
T-a "7

941S wWOD@ {0 aAn) @c_tom,

1M

(W)



D.2 Discharge Capacity of Piversion Tunnel

(1) Open flow condition

Formula

2

Vo He
H = he + T (1+fe) + c

where

he:

He:

Ve:

fe:

Water Surface EL,
Critical depth of flow at Iniet
EL. of Inlet invert (EL. 800.0m)
Critical Velocity

Coefficient of Head Loss due to Entrance
(fe = 0.,20)

Acceleration of CGravity (g = 9.8 m/s2) .




Calculations

Tabhie D-3
3 . S Ve )
Q (m?/s) he (m) V. (mfs) §§~{1+fe) ~ H (m)
50 1.79 3.99 0.89 802.68
100 3.00 476 1.27 804.27
150  3.61 5.94 . 1.98 805.59 -
200 4.51 6.34 2.26 . 806.77
250 5.23 6.83 2,62 807.85
300 5,91 7.25 295 808,86
350 6.55 | 7.63 3.27 809.82
400 7.16 - 7.98 3.57 810,73
450 7.74 8,31 3.88 811.62
(2) Pipe flow condition
Formula
, ) ) = BERLO
v Hh 4
5 ) A

go0.00 _ ; L= i/5-;-_'/ . ///.,.__-

oy o _
Hh = %g—(l+fe+f£+fb) + HE
where

. Hh: Wﬁéet level ‘at Inlet (EL.) |

. Ht: Water 1eveluat Qutlet (EL;) {= 800.00m)



Hh

i

]

1

fe:

fh:

Coefficient of head loss due to entrance
fe = 0.1
Coefficient of head loss due to friction

£ - 122.0 x n® x L
2 YE)

n = 0.015 .

Coefficient of head loss due to bend

fb = 0.064

2 -
%E-(1+0.1+o.727+q.064) + 800

0.096 vZ + 800

Q/A = Q/40.633

Calculations

Table " D-4

(m3/s) Vv (m/s) (1+fe+f +fb)%§- Ht (m) : 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 11.775 811,78
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 " 28,490 828.49

17,227
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D.3 Stability Analysls of Dam

1,

Design Conditions

Unit Weight of Water

Unit Weight of Concrete

Unit Weight of Sedimentn(SuBmerged)
Coefficient of Sediment Pressure
Seismic Coefficient

Crest EL.

?oundaqiou Rock EL.

Sedimeﬁt EL.

Slope (D/S)

Siope (U/S) EL. 846.0 - EL. 806.0

EL., 806.0 ~ EL. 781.0

Shear Strength

_Coeffiéient of Internal Friction

Load and Calculations
(1) Body Weight
We = wc.V'
where

We: Body Weight (t)

-Wc

Wo = 1,0 t/m3

i

2.30 t/m3

L]

Wi

i

1.1 t/w3
Ce = 0,5 |
K =0,12

EL. 846.0 mj
EL. 781.0 m
FL, 828.0 o -
W= 1;0.9 :
Vertical

n = 1:0.3

To

K

150 t/m?

f = 0.75

wes Unit Weight of Concrete = 2,30 (t/m3d)

.V; Volume (m3)
(2) Seismic Force
He = We. K
where
He:  Se1smic Foféé {t)

K: Seismic Coefficlent

D--8



(3) Hydrostatic Pressure
P = wo,h
__where
p: HYdroStatic.Pressure.(t/m2)
wo: Unit Wéight of.Wafer = l.OOV(t/m3)
h: Water_Depthr(m) |
1) Upstream o _
Normal High W.L = 842.00 £ 1.500 + 0.502) = 844.0 m
2) Downstream W.L
Downstream Bed EL + 2.0 m = 795.0 m o
(4) Sediment Pressure |
| Pe = Ce.wl.d
where
Pe:. Sgdiment Pressure_in Horizontal Direction (t/mz)
Ce; _Coefficienﬁ_ofpSedimént Pressure = 0,50
wl: .Unit HéighL of.Sediment {Submerged) (t/m3)

w - (I-V).wo

]

wl

H Apﬁarent Unit Weight of Sediment
= 1.80 (t/m3)

AV H Poroéity of Sedimeﬁt =.0.3b
wl = 1.80 ~ (1-0.3) x 1.00 = 1.1 (t/n3)

d: Sedimént Depth {(m)

Note 1) ' Wave heightninduced b& wind
2) Wave height induced by earthquake



{5) Uplift preésure
Heel : Upstream Water Pressure

Drainage: Downstream water pressure plus_over-l/S of the
difference between upstream and downstream ends

Toe : Downstream Water Pressure
Waves and effects of instantaneous cﬁénge of reservolr W.L
are not considered in the water pressures above mentioned,

(6) Hydrodynamic Pressure

Pd = -, wo. K. H.h

o]~

where
Pd: Hydrodynamic Pressure (t/mg)
wo: Unit Weight of Water = 1.00 (t/m3)-
K: Seismic Coefficient

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

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

(7). Miscellaneous
In addition to thé aboves, the welght of water, sediment, and
weight due to auxiliary structures are considered,
3. Stability Analyses

Stability Analyses are carried out by persoﬁal comphter, on condition

that the reservoir is H,W.L and earthquake takes place.
M
Working Point of Load Xo = -ﬁ-(m)

bBistance of Eccentricity _ e = Xo - %-(m)

L: Bottom Length

i

Moment around the ceanter of Mo e: V;(t}mj

Bottom Section

b-10



o L o z 6
Normal Stress Heel Ty = f\‘,’ (1—1"9-) (t/m?)

I
Toe 0d = —L (l+é'~e*) (t/m?)
A R
Safety Factor for Shear V.4 ToL
Friction B " H

D11



rig. p-3  Load Diagram for Stability Analysis

e Non-overflow Section |

NWL+1.5+05 I *
z NWL, 842,00 — & R

v 828.00 1T N

s 2808:00 1IN

S
T
i

ys L Drainage

| t‘?’ v 781.00

Y

_
=
L

e Overflow Section

NWL +1.5+ 05
844.00 k—-
NWL 842.00 s Rem—
Z . AN ./ i :% k =f0512 '

v 828.00] |

/:
[

/ D

f -] 9806.00 Neirt
=0 R Orainage " " N{ __ 795.00
[ A S A & AR -

I ot S A ‘e .
F ERDRY M bl P4 TUTUNL

F o d e 78100 L, @

2 PRI

o HHHH{HHHMH

TTTT T
U

1
o]

LEGEND

Hydrostatic pressure

Hydrodynanic pressure

Uplift

Sediment pressure D-12
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Galculation Resgults

4,1 Crest gate type (Non~overf10w‘éection)

{1) Dam shape

Point Y {m) EL (m;“—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 EL 781.000
Width of Crest Road 10.000
Slope Upperstream 1:0.000

Downstream
(2) Conditioné related.w.l etc.
Design Discharge W.L EL
Surcharge W.L°
NQrmél H.W,L
Sediment EL
Downstream W.L
Design Discharge
Surcharge W.L
Normal H.W.L
Empty
Have Height
Wind Induced H

Earthquake Induced

D:- 13

1:0.300 below EL 806,00
1:0.900 .

844,20 m
844,20 m
842.00 m

828.00 m

803.30 m
795.00 m
795,00 n

781,00 m

1.50m

0.50 m



Uplift Pressure: considered
Bydrodynamic Pressure at Downgtream: non

Drainage Hole Y EL
53.000 - 813.000

Seismic Coefficient = 0,120

D-14



rig. p-4 Non- Over Flow Section ( Crest Gate Type)

10.00

_C) i} _CD 484600

fi.4t

40.00

65.00

25.00

_ 8o
7.50 o o 5350
| 1 L=6600
L/3 L3 | L/3
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Bottom Leugth
Workiﬁg_Point of Load
Middie Third

Distance of Eccentricity

Moment arround the center
of Bottom Seetion

Coefficient of internal Friction
Shear Strength
Normal Stress

Heel

Toe

Safety Factor for Shear Friction

D-17

L{m)
Xo (m)

ao(m)

e{m)’

Mo(t .m)

66.000
40.212
11.000
7.212

28,413,343

0,750

150,000

20,559 t/m?
98,832 t/m?

3,872
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Bottom Length

L{(m)

Working Point of Load . Xo(m)
Middle Third eo(m)
Disﬁance of:Eccentricity e({m)’
Moment arround the cenﬁer Mo(t.m)
of Bottom Section
Coefficient of Internal Friction £
Shear Strength T
Normal.Stress
Heel Ty
Toe ..Gd
SafetfﬁFa¢tor for Shear Friction .n
4,2 Crest Gate Type (Overflow section)
{1) DPam 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 EL 781,000
Width of Crest—Rpad 10,000
Slope UppgrStrehm 150.000

Dowmstream

"D-19

I

it

i

i

!

[

36,000
21.628
6.000

3.628
5,675.515
0.750
150,000
17,174 t/m?

69.725 £/m2

5.536

1:0,300 below 806.00

1:0.900



{2) Conditions related w.l etc.

Design Discharge W;L EL = 844,20 m
Surcharge W,L = 844,20 m
Normal H;W;L = 842,00 m
Sediment Bl - = 828,00 n

Downstream W,L

Degign Diséhafge =803.30 m
Surcharge W,L ' = 795,00 m
Normal H.W.L = 795.00 ﬁ
Empty = 781.00 m

Wave Height
Wind Induced H=1.50m
Earthquake Induced = 0,50 m
Uplift Pressure: considered
Hydrodynanic Pressure at Downstream: non
Drainage Hole - Y EL
53.000 813.000

Seismic Coefficient - = 0,120



Pig. D-5 Over Flow Section ( Crest Gate Type )
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4.3

Bottom Length

Working Point of Load
Middie Thirxd

Distance of Eccentricity

Moment arround the cente
of Bottom Section

Coefficient of Internal Friction

Shear Strength
Normal Stress
Heel

Toe

r

L(m) = 66.000
xo(a)_n'42.754
eo{m) = 11,000

e{m) = 9;764

Mo(t.m) = 36,409.227
. £ = 0,750

To = 150.000

Oy = 6,349 t/m2

04 = 106,649 t/m?

Safety Factor for Shear Friction n= 3;863
Bottom Flushing Type (Non—overflow section)
(1) Dam shape
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: Foundatiom Roqk EL 781;000m
Width of Crest Road 10.000m
Slope Upstream 1:0,00

Downstr

eain

1:0.30 below EL 805,00
1:0.90



(2) Conditions related w.l etc,

Design Discharge W.L EL = 844.20 m
Surchargé W.L ' = 844,20 m
Normal H.W.L - 842.00 w
Sediment EL S o= 865{00 m

Downstream W.L

Design Discharge = 803.3013 '
Surcharge W.L = 795,00 m
Normat H.N.ﬁ © = 795,00 m
Empty = 781.00 m

Wave Height

1,50 m

Wind Induced H

]

Earthquake Induced 0.50 m
Uplift Pressure: Considered
Hydrodynamic Pressure at Downstream: non

Drainage Hole: Considered

Seismic Coefficient ‘= 0.15



“Pig. D-6 Non ~-O':vér Flow  Section ( Bottom. Fiushing Type)

10.00:._8.00

I |
M @ EL. 846000

yHW.L 842000 | _-.o-_\\. .f’Q.
. L -\g- .
R, & EL.833.474
o
Q
-
 EL.805.000
Q
O
<+
o
EL_781.000




060" 1% E<T LYT EE0“E €55°€76°€ wng
- . . .y adeys
L7195y 91ty - - 896°012 - oanBe137 03 Snp 1UBEISH Iy
065”665 “6€ - 0000 000" 0 062°CTST - 100°9Z - | 337141
000°0 000°0 009°S 00070 000°0. sansss1d OTwenKpoIDAY s/a
£96°996% 000°86 - 199 002°88 00$°19 2anss?1d 0138IS0IPAY S/q
962561 007" 85T 000°§ 070" 66 00%° 2 sanssoid juswIpeg
CEE Y6/ ‘8BETSTE 00y %2 0600 00070 .mwnmmwua JTWRULPOIPAY S /N
0vL°768°T - 00S*586°T 000" 12 002" £9¢ 81€° ¢ ‘axnssaad o13EIS0IPAY S/0
$65°90T ¢ET 906" %0L 991°22 TLE 669y gzbocz | eoaoy ofusyes ‘yBrem Lpog
& R (1) " (w) 24 (3) 4 (m) 3Y
199K 2u3 _

PUNQIE 1UDWON

IDA0g TRIVCZIION

JutTeg BurvIOM

90101 TEDTIIAA

uﬁﬂam Burniopm

(000° 18, UOFIBLADTR) S3ITNSSY PUR UVOTIBTMOTED ()

D-26



Bottom Leﬁgth

Wofking Pqint of Load
Middle Third

ﬁistance of Eccentricity .

. Moment arround the center
of Bottom Section

Coeffiéie&ﬁ of Internal Ffiction
Shear S;rength
Normal 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/m2
106.052 t/m2

4.120



D,4 Spillway Discharge Capacity

1. General

Five (5) overflow sections (12,00 m wide each) are arranged as

spillway section with crest top of EL 828,00,

The éhape of overflow crestrcdnsisté_of'é combiﬁéd‘CUrve of
Harold's standard crest and circles. This curve is ingeribed with

the brincipal triangle of dam body.
2. Calculation Formula

Ishii-Fujimoto's formula is applied.

. 3
Q= n.c'.B.H2

c{lﬁd(HlS}

C =3
Md = 0. 0756(Eg)0 =
when n=1 or n2? and B/820.8
- 007562403 [1 a1y by1.7}
Md = 0.0756(B ) =+ 1.465¢( = )(s)
veeeee When 022 and B/S<0.8

1+ Za(ﬁg§
c = 1.60-—f“~——7¥—**

1+a('ﬁa‘

Bd, 0,99

ed = 2,200 - O, 0616(

where, Q : Overflow Discharge (m3/s)
n : Numbers of overflow section.(S)

c': Coefficlent of discharge, taking effects
due to pier and abutment o

B : Width of overflow section per.one gpan (m)

H : Overflow head at crest (m)



Md Adjustméht factor

'

¢ : Coefflcient of discharge without effects due to
pler and abutment ' '

Hd : Design head 16 m

Constant

W : Height of weir
b : Width of pier
& : Surplus length of pler from /S face of déh body

3. Results

Calculated results are shown in Table D-5 and Fig. D-7.



Table D5 ° pischarge Caleulation
B = 12.000 N =5 CRELV= 8§28.000 b = 3.000 S = 3,000
Hd = 16,000 W = 23.000 Cd' = 2,171 Al = 0.55184 4d = 0.08730

c: Q

Wi, H C

828.000 0.000 0.000 0.000 0.00
823.100 D.100 1.506 1.605 -3.05
328,200 0.200 1.811 1,611 §.064
§28.300 @©.300 t.616 }.Gl&6 . 15,93
§23.400 O0.4C0 . 1.622 1.632) 24.61
528.500 0.50¢ [.G627 1.626 34.50
828.600 0.600 1.633 1.632 45,50
B28.700 ©0.700 1.538 1.637 57.51
823.800 0.800 1.643 1.642 70.43
£28.900¢ 0.900. 1.6128 1.547 54.3%
829.000 1.000 1.654 1.651 59.08
829.100 1.100  1.G5%8  1.6586 114.64
829,200 1.200 1.564 1.661 131.00
829.300 1.300 1.689 1.656 148.13
829.J00 1.400 1.674 1.670 166.01
829,800 1.500 1.879 1.675 184.62
829.600 1.600 1.G681 1.679 203,91
825,700 1.700 1.62% 1.654 223.95
829.800 -1.800 11.594 1.638 244,865
829.900 1.9090 1.699 1.86393 266.0!
820.000 2.000 1.704 1.G697 288.02
842.000 14.000 2.123 1.971 G195.58
842.100 14.100 2.125 1.872 G264.28
842.200 14.200 2.128 1.973 '6333.22
842,300 14.300 2.130 1.973 . 6402.37
842,400 14.400  2.133 1.974 6471.74
842.500 14.500 2.135 1.875 8541.32
842.600 14.600 2.138 1.975 G&11.10
842.700 14.700 2,140 1.976 6631.10
842.800 14.800 2,143 1.8976 6751.:9
842,900 14.200 2,145 1.277 6821.69
843.000 15.000 2,147 1.977 6392.29
843,100 15.109 2.150 1.978 6963.09
843.200 15.200 '2.152 1.978 7034.038
843,300 15.300 2.155 1.97% 7105.26
843,400 15,400 2,157 1.979 7176.63
843.500 15.500 2.159 .1.980 7248.19
613.600 15.600 2.162 -1.980  7319,84
843.760 15.700 2,164 1.980 7391,87
843.800 15.800 2.166  1.981 7463.98
813.9900 15.800 2.169 1.981 7535.27
844.00C (1G6.000 2.17] 1.981 7608.73
841,100 16.100 2.173 1.982 7681.37
§11.760 15.200 2.176 1.882 7754.18
844,300 18,3CG0 2,178 1.S82 7827.17
844.400 16.400 2.189 1.983 7900.32
B44.5090 16.500 2.132 1.883 7973.63
844.600 16.600 2.185  1.983 8047.11
344.700 16.700 2.187 1.883 38120.74
43,200 16.800 2.189 1.983 8194,54
544,900 16.800 2.191 1.881%1 g3758,40
845.000 17.G00 2.§83 1.984 .3332.49
845.000 17.000 2.193 1.584 8342,35
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D,5 Oscillation Analysis of Surging Water Level

Table B~6  Surging WL Analysis

g:zz gz;t QmB/S’ t(s) ﬁzzeszuir UPSUrging w;own
u-t | 3.00 |80 ->0, 5.5 842,00 865.02 825.84
U-2 | 2.40 |80 -> 0, 5.5 842,00 859.00 831.30
U-3 | 2.40 80 -> 57, 0 8&2.b0 | 844,46 835.00
U-4 2.40 80 -> 0, 0 842,00 858,99 831.30
D~1 3,00 |40 -> 80, 5.5 337;b0 ~ 816.26
p-2 | 2,40 |40 -> 80, 5.5 | 837.00 - 817.71
D-3 | 2.40 |40 -> 80, O - 837.00 - 817.72
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D.6 Fatef Hammet at Penstock

General features of a net work of waterway is shown in Fig. D-15.
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-1%,
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D, 7 Rating Curve at Tailrace Outlet
xx n=0.035 *X
SH= 535 RH= 555
DH= 2 n= 035
(171 I=60
1 X= 9 y=' 558
2 X= 13.5. Y= 539
3 X= 20 Y= 537
4 X= 20 Y= 535
5 X= 50 Y= 535
6 X= 50 Y= 537
7 X= 58.5 Y= 539
8 X= 64 Y= 541
9 X= 66 Y= 543
10 X= 75.5 Y= 551
11 X= 86.5 Y= 540
Table bD-7
1/ 60

EL. D A P R . n v F sq Q

(m) (m) (my  (m) (m) (n/s) (m'/s) (m’/s)
535.000 0.000 0.00 0.000 0.000 0.085  0.00C 0.000 0.06 -  0.00
537.000 2.000 60.00 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 §71.59 .
541.000 4.531 230.97 57.441 4,021 0.085 9.327 1.468 2154,34 2154.34
543.000 6.275 335.40 62,324 5.381 0.035 {1.327 1.515 .3799.08 . 3799,08
545.000 7.807 445.14 67.485 6.596 0.035 12.873  1.546 5774.90 5774.90
547,000 9.478 560.58 72.645 7.717 0.035 14.404 1.568 B8074.48 . 8074.48
549.000 10.887 681.72 77.805 8.762 0.035 15.677 1.584 10687.10 . 10687.10
551.000 12.470 808.55 82.965 9.746 0.035 16.829  1.597 13607.30 13607.30
553.000 13.890 941.16 88.179 10.673 0,035 17.881 1.608 16828.50 16828.60
555.000 15.275 1079.59 93 18.858 " 1.617 20358.60 20358.60

.393 11.560. 0.035




RH=, 555

*¥ n=0,045 w*x

555.000 15.275

SH= 535
DH= 2 n= 045
1/ 1) 1 =60
1 X= 9 Y= 558
2 - X= 13.5 Y5 539
3 X= 20 Y= 537
4 = 20 Y= 535
5 . X= 50 Y= 53%
6 = 50 Y= 537
7 = 58.5 Y= 539
8 - = &4 = 541
9 - X= 66 Y= 543
10 X= 75.5 ¥Y= 551
1 X= 84.5 Y= 560
Table B-8
1/ 60
EL. D A P ‘R n v F 5Q Q
{m) {m) (m')  (m) m) T (m/s) (m'/s3 (m'/s)
535.000 0,000  0.00. 0.000 0.000 ©.045 0.000 0.000 0.00 - 0.00
537.000 2.000 © 606.00. 34.000 1.765 0.045 4.189 ©.993 251.37 251.37
539.000. 3.000 -135.00 45,533 2,725 0.045 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 6.596 0,045 10.090 1.202  4451.59 = 4491.59
547,000 '9.478 560.58 .72.645 7.717 0.045 11.203 1.219 6280.15 6£5280.15
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°13.088 1.242°10583.50 10583.50
553.000 13.890 941.16 8§8.179 10.673  0.045 13,907 1.250 13088.50 13088.90
1079.59  93.393 11.560 0.045 14,667 1.257 15834.50 15834.50
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D.8 Calculation of Head Loss
1. General

Dimensions of watérﬁéy, such as dlameter, length, etc. are shown
in Fig. D-21, 22 and 23.

Coefficients of roughness. are as shown below:

‘Unlined, (TBM) - 0:020

Shotcrete (TBM) 0,018
" Shotcrete (CBM) 0.020
Concrete lined o 0.013
 Steel lined 0.012
2. Res@lts

The.summary.table {Table D-9) shows calculation.results.



Summary Tabel of Head Losses

Table D-9
| Q=80n3/s
Unit | _ Loss of Head (m).
Intake 3.1250 xTIO;SﬁQ2.= Oizb
Tunnel 142,8658 " = 9,14
1 Penstock 55,5827 " = 3,55
Tailrace 12;9728 " = 0.83
Dutlet |
Total 13,72
Intake 3.1250 x 10°5%Q2 = 0.20
Tunnel 142,.8658  ° = 9,14
2 | Penstock 51,7560 -3
Tailrace 12.4848 - = .80
Qutlet
Total 13.45.
Intake 3,1250 x 1079xQ? = 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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D,9 Probability Analysis on Seismic Hazard
at the ARUN-3 PROJECT site

1. Seismicity Data

Seimicity data used in this study are based on those
retrieved from 'The Earthquake Data File' compiled by NOAA
(National Oceanic and Atmospheric Administration. Environ-
mental Data Service). Total number of the data"émOunts to
964 , covering a period from 1963 to 1985 . Locétion.of all
the data is plotted in Fig. 1 in which the ARUN-3 project
site ( 27°33'40"N, B87°18'25"E) is shown by a cross.
Numbers of the data in each year durihg the period‘are_éhown
in Table 1, together with;accﬁmﬁlative numbers from 1963 .
General aspects of'the”dafa such as magnitude and epicentral

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

2. Attenuation Models

Of previously proposed attenﬁatiénjmodels which express -
peak acceleration, A {gal), in terms of earthguake 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. OlivéiraT), ' _

log A = 2.674 +‘0.278M‘?:1;301 logth425) : (2) -
proposed by R. K. MQGuireZI; '

log A = 2.041 + 1.842M - 1.6 log D SO & )
proposed by L. Esteva and E. Rosenbluéth3).

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—b.1036M2)/100 £5)

proposed by 8. Okamotos).
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For all the data described earlier, peak accelerations
- were calucuted by using the above attenuvation models , and
maximﬁm_aCCelerations_in each year -long interval were found
to be as shown in Table 3. '

3. Statistical Analysis of Maximum Accelerations

The‘*séismicifyu 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
setting an equal time interval to one yeaf. ' _

‘Although a probability function of the maximum accel-
eration expected at the"préject site is not known, it is
réannable to suppose that'the-anction'should be associated
with the third type asymptotic distribution defined by a

P(x) = exp[—{(w_x)/(w—u)]k] : ' : : (6)

where 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 1logarithm of the maximum acceleration
during a year-long interval, expressed as '
o= ;Og Amax {7)
- The ﬁréviously 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 Qalue' from_the largest one. In these
figurés,rregreSSion curves estimated for the .third asymp~
totic distribuﬁibn'fuhction are also shown by solid lines,
from.ﬁhich'.thé maximum acceleration for::any return period-
can be';évaiﬁated. Table'~4 shows the maximum acclerations
expectedrét_the' site for five different return periods of
'50, 100 , 200 , 500 and 1000 years. |
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Table -1

Numher of Earlhquakes in a yearfdur(hg the period from 1806 to 1985

Year N P Sum oof KN Year | K 'i Sum of N
1906 . 1946 g
1907 0 1947 3|
1908 1 1948 0 |
1909 0 1949 1
1910 0 1950 101
1911 ! 1551 44
1912 0 1952 29 o
1913 3 1953 15 |
1914 0 1954 15
1915 1 ‘1855 {26
1916 ! 1956 17
1817 0 1957 | 17
1918 3 1958 |21 |
1919 1 1959 30
1920 3 1960 | = 22
1921 2 1961 27
1922 0 1862 21
1923 a | . 1963 22 22
1924 11 o 1964 | @ 32 . 54
1825 4 1965 | 37 91
1826 14- ' 1966 45 - 136
1927 - 13 ' . 1967 321 168
1928 | 5 | 1968 35 1 203
1929 '3 ' . 1969 23226
1830 | 14 | . | 1970 22 248
1931 13 ' 1971 30 278
1932 18 | | 1972 26 | 304
11933 4 . | 1873 32 336
1934 18 o 1974 32 368
1835 S 16" | ] 1875 67 -f- 435
1936 | 14 : 1976 36 471
1937 | .13 iy 1977 53 524
1938 | 15 - 1978 56 580
1939 50 : 1979 | 551 635
1940 | 11 | 1980 | 83 718
1e4y 12 - ~ 198! 5 1 774
1942 | 3 L 1882 70 844
1943 - 10 11983 38 1 832
1944 5oF oo - o1e8a | -G8 950
1945 o T A S SN R ¥ 964
o , ;

~ Kote : Magnitude is not described in the Files before 1962.
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Mavimum Accelerations during a veat from 1963 to 1985

Table 3

unit T gal

R C.0liveira i R.K.McGuire :L.Esieva g T.Katayama S.Okamofu
vear |- : E.Rosenblueth
Be.(D B Fa.(3) Fa. (4) Eg.(5)
1963 R 27.3 7.0 9.1 10.3
1964 | 7.6 7308 7.0 1.7 17.0
s | 17.3 61.2 15.5 .- 93.8 61.8
966 16 0.8 1.4 kS 0.2 .
1968 2.5 15 2.3 5.0 .2
g9 | 0.7 6.6 - | - 0.7 18 | 0.0 3
1970 2.9 | 7.1 2.6 6.2 1.8
| 1om 6.8 29.3 6.1 1.5 13.3
m 5.9 21 5.3 108 ] 104
eTs s T 31.6 6.6 13.0 16.2
W | 5.3 271 47 1.8 9.8
1975 22.3 64.8 24.4 30.4 122.2
1976 1.8 12.6 1.7 .2 0.6
1977 1.3 9.9 1.2 3.0 0.1
1978 2.9 17.2 2.6 6.2 1.9
1979 5.0 , 24.1 4.4 9.2 6.4
1980 52 27.6 66 12.6 9.8
1981 1o 2.3 0.9 2.5 0.0
1982 2.2 | 14.0 2.0 4.8 0.7
| 1083 0.5 . 5.1 0.5 1.2 0.0
1984 2.1 TR 1.9 4.1 0.6
985 1 0 5.4 0.5 1.6 0.0




Table 4

Maximm Accelerations for FiQe_Retufn Periods -

'unit:jgd{."
: | “Return Period . Tr (vear)

Mode | Proposer(s) : —— - s
(Eg.No.) 50 100 200 500 1000
S| cotiveins 2 | a2 55 e |

@ | RK.HcGuire 71 8t 97 3 e

& Lé?ﬁéggibtﬁeth 28 4 A 5T B ;-_113.

0 T.Katayam 38 | 48 59 75 " g7
(5) S.Okamoto. 164 231 208 - 3:81. 436
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