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Table 14-2 Bconomic Cost and Benefit Flow

{ Unit :

1073 US dollars )

Pirris Project -ECONOMIC EVALUATION (Original Case)
Alternative Thermal Power Project
Pirris Hydro Power Project Gas Turbine Slow Speed Engine (Piesel) Transmission
Mo | Year | Qoe. M b @s. oM ool Line (B) |B) - ()
Construct.Trasm.Ling 0 & M § (C) [Construct.] O & M : Fuel Sub Total Construct.! 0& ¥ |  Fuel Sub Total [Construct.! 0 & M [lotal Cost
Cost Cost Cost  Total Cost| Cost Cost i Cost : Cost Cost : Cost Cost : Cost Cost Cost
-1 1995 [ 15,548 : 103} 15,681 : § E - 188 : 1881 ~15, 462
1 1996 | 13,152 103§ i 13,255 ; g 1,865 1,865 | ~11,390
2 19971 18,195: 1,328 P 19,523 a 5 8,692 ! 8,692 -10,831
3: 1998 { 33,9311 6,753 i 40, 633 ; | § : 5,400 5,400 { -35,283
§; 1999 | 61,116 1,925 i 63,041 4,842} g P 4,842 6,837 -6, 837 2,246 ; 18,924 1 49,117
5 0| 2000 26,062} 1,444 {27,506 27,890 ; St 27,890 39,864 P : 39,864 1,873} 69,626 | 42,120
6: 1| 200! 172 0F L004} 1,175 7,381% 1,219} 10,897 19,497 18,2241 1,060 8,831} 23,115 562 208 | 43,383 42,208
7. 2] 2002 : i 1,506 1,506 P 1,829 16,3461 18,175 POL591% 5 T46 D 7,337 : 312 25,8240 24,319
§: 3| 2003 5 P 15081 1,506 Po1,829 16,346 18,175 boo1,591% 5,746 7,337 E 312 | 25,824 24,319
91 4| 2004 : i 1,506 1,506 P 1,829% 15,346 18,175 P59 5,46 7,337 ; 312 25,824 24,319
10: 5| 2005 : i 1,506: 1,506 i 1,829 16,346: 18,175 f1,591% 5, T46% 7,337 : 312 25,8241 24,319
11: 6| 2008 E i 1,806% 1,506 P1,829% 16,3461 - 18,175 PoL591: 5,746 - 7,837 ' 312 | 25,824 24,319
1z2: 7| 2007 § i 1,506) 1,506 i 1,829 16,346% 18,175 PoL591Y 5,746 7,837 312 25,824 24,319
13 8] 2008 ; i 1,506% 1,606 P 1,829% 16,346 18,175 P1,591% 5,748 1,337 8121 25,824 24,319
14: 9] 2009 i P 1,506 1,506 1,829 16,346 18,175 b1, 591 5,746 7,837 312§ 25.824| 24,319
15: 10| 2010 : {1,808 1,506 1.829F 16,346 18,175 P 1,591% 5, 7461 1,837 g12 [ 25.824| 24,319
181 11} 2011 ; i 1.506% 1,506 1,829 % 16,346 18,175 Poo1,591% 5, T461 1,337 312 | 25.824| 24,319
175 12 2012 5 {1,506 1,506 1.829F 16,346 18,175 P1,891%F 5, 7461 - 7,337 312 25,824 | 24,319
18: 13| 2013 : P 1,508% 1,506 © b 1,829} 16,3467 18,178 P 1,891% 5, 746% 7,837 312§ 25,824 | 24,319
190 14| 2014 ; P 1,506% 1,506 29,0417 1,829} 16,346 47,216 | P1,591% 5,746 1,337 312 | 54,865| 53,360
20% 15| 2015 : P 1,508% L8506 | 1L,07L: 1,820 16,345} 29,246 P 1,591% 5, 7T46% 7,337 312 | 36,895| 35,389
210 16] 2016 ; i 1,506 1,506 i 01,8291 16,346} 18,175 P 1,591% 5, 7467 7,337 312 f 25,824 | 24,319
22 171 2017 : P 1,506 1,506 i 1,829% 16,346 18,175 b1,501% 5,746 7,337 312§ 25,824 24,319
23t 181 2018 E f1,506:% 1,506 P 1,829% 16,346 18,175 P 1L,591: 5,746 1,387 312 25,824 | 24,319
24: 19 2019 : i 1,506 1,506 i 1,829% 16,346} 18,175 Poo1,591% 5, 7461 7,337 312} 25,824 24,319
251 20| 2020 : P 1,506 1,506 1,829 % 16,346: 18,175 {1,501 5,746 7,337 812} 25,824 24.319
260 21| 2021 1,506 1,506 1,829 15,346 18,1157 P 1,591 5, 746% 7,337 312 25,824 24,319
211 22| 2022 1,506 1,506 1,8291 16,346} 18,175 P 1,591 5, 7461 7,337 312 25,824 24,319
281 23| 2023 1,506.0 1,506 1,828 16,3461 18.175. ©b L5910 5, 746% 7,337 312 25,824 24,319
291 24| 2024 P 1,506% 1,506 1,829 ¢ 16,346: 18,175| 10,256: 1,591: 5, 746% 17,595 : 312 | 36,082 | 34,577
30: 25| 2025 103% 1,506 . 1,608 1.829 1 16,346 18,175| 54,666% 1,591} 57461 62,003 282 ; 312 80.772| 79,164
31% 26 2026 103: 1,506 1,608 1,829 1 16,346 18,175 i 1,591 5,746 1,331 2,657 312 28,481 26,872
321 21 2027 1,328%  1,506% 2,833 1,829.0 16,346 18,175 POLB9L: 5, T461 7,337 11,709 312} 37,533 | 34,700
33: 28] 2028 6,753 1,806{ 8,258 P 1,829% 16,348 18,175 P 1,591% 5,746 7,337 2,246 312 28,070 19,812
347 29| 2029 1,925% 1,506 3,431 29,041 1,829% 16,346 47,216 POL5S9LE BT46G 7,337 2,246 312} 57.111| 53,681
35: 30 2030 P 1.444%  1,506% 2,950 1L 071:  1,829! 16,346: 29, 246 P 1,591 5, 746% 7,337 1,686 ; 3121 38,581 35,631
36 31| 2031 3.898 ¢ 6i 1,506 5403 Po1,829% 16,3451 18,175 PoOL591Y 5, 7461 7,387 : 3121 25,824| 20,421
371 32| 2082 2,684 P L5063 4,190 1,829 16,346 18,175 P 1,590 5, 746% 17,337 3121 25.824| 21,634
381 33| 2033 | 30,591 P 1,506 32,096 1829% 16,346 18,175 T 1,891% 5,746 7,387 312} 25,824 -6,272
390 34| 2034 11,641 i 1,506% 13,147 1,829 1 16,346 18,175 ©1,591% 5,746 7,337 312 25,824 | 12,618
40 35| 2085 172 i 15061 1,671 1,829 16,346 18,175 Po1,591%F 5,746 7,337 8121 25,824 | 24,147
411 36| 2036 : P 1,506 1,506 1,829 16,346 18,175 P L591; 5,746 7,337 312 25824 24,319
42 37| 2037 i 1,506% 1,506 1,829} 16,346} 18,175 P59 560 1,337 312 25,824 24,319
43: 38| 2038 : i 1,5086% 1,506 1,829: 16,346 18,175 PL,591F 5,746 7,337 312 25,824 24,318
44: 39| 2039 : i L506: 1,506 1,829: 16,346 18,175 Poo1,591: 5,746 7,337 312 25,824 24,319
45 40| 2040 g P 1,808 1,506 1,829 1 16,346 18,175 Poo1,591% . 5, 7461 7,337 312 | 25,824 24,319
461 41| 2041 i i L506% 1,506 1.829 % 16,346 18,175 Poo1L,591: 5,746 7,337 312 | 25,824 24,819
475 42| 2042 : : o 1,506% 1,506 1,829 16,346 18,175 P L,59E% 5,746 7,337 312 25,824 24,319
18 1 43| 2043 i 1,506) 1,506 _ i 1,829 16,3461 18,175 : 1,591) 57461 7,337 312 25,824 24,319
49 44| 2044 i 1,506: 1,506 25,041: 1,829 16,3467 47,216 i LS9t 5, M6 T.887 312 54,865 53,360
50 1. 45| 2045 {1,508 1,506 | 11,071% 1,829 16,346 29, 246 : L5910 5, 746% 17,337 312 36,895 | 35,389
S1: 46| 2046 i 1,5067 1,506 {1,829 16,346} 18,175 i 1,591%F 5,746 7,337 312 25,824 24,319
520 47| 2047 i L,506: 1,506 1,829} 16,346 18,175 P L5915 746 7,337 312 25.824 | 24,319
53 48| 2048 1506 1,508 1.829 ; 16,346 18,175 Po1,591% 5,746 7,337 312 25.824 | 24,319
54: 49| 2049 P 1,506% 1,506 o 1,829% 16,346 18,175 P 1,591% 5. 7461 7,337 312 25,824 24,319
5§ : 50| 2050 i {1,806 1,506 -26.741: 1,829! 16.346¢ . -8, 566 P 1,591% 5,746 17,331 : 312 -917 | 2,422
TOTAL 217,160 : 23,310: 74,776} 315,246 133.707: 90.845: 811,851i1.036,403 | 129,848 79,002 : 285 385: 494,235} 41,653: 15516 |4,587 807 |1, 272, 360
Present Value 135, 536 ' 199, 752 64,216
| =12% E.D.R. 19. 279
B/C 1. 47
14 - 7









Table 143  Basic Criteria for Economic Study

Item | ' Description
Method of Analysts Discounted Cash Flow Method
Study Periad‘ ' 50 Years Plus Construction Period
Discount Rate o 12 %
Escalaiion _ Not considered
Shadow Price Factor Considered

(Conversion Factor)

Service Life of Facitities

Dam & Reservoir 50 Years

Hydro-power Plant 35 Years

Thermal Plant 25 Years for Diesel (slow speed),
' : ' 15 Years for Gas Turbine
Transmission Line | 30 Years

Coenversion Rate of Currency US$ 1.00 = 105 colones

(As of January 1991}

() RE KT OB
PirrisHEE AFOY - CAERBLI GRBANRBOBERERT &

Table 14-4 OBV TH B,
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Table 14-4

Alternative Thermal Power Plant for Studying
Economic Justification

| gas Turbine ‘Diesel Pirris
iiem Mpit Thermal Power Thermal Power liydroelectric
Plant Plant Project
Installed Capacity MM 109.9 18.9 126.0
Dependable Capacity MH 108.9 48.9 126.0
Losses % 21.6 25.9 2.9
Effective Dependable Capacity MW 86.2 36.3 122.4
Annual Energy Product jon GHh 288.8 350.4 . 609.3
Station Service Use % m; kwg k*g ' ng okg Iéﬂg
Failure Loss % 10 -~ 15 ~-- 0.3 -~
Repatr Loss % 8 - 8 - 2.0 —
Transmission Loss % 0.3 0.1 0.2 0.2 0.3 R { Y4
Annual Avallable Energy Gih 214.1 332.2 606.3
Annual Plant Factor 5 30.0 Bi.8 . 54.3
Service Life year 15 25 1 50 (Civil) -
35 (Hydro/Elec.
Equip.)
Thermal Efficiency % 27.23 34.32 - -
Diesel Calorific Value kcalfkg 10,248 - --
Bunker Calorific Value kcal/fkg - 10,207 -
Fuel Consumption Rate kg/kMh 0.308 0.246 -
Unit Fuel Price 1f $/kg 0.1838 0.0669 -
(8/2) (0.1529) {0.0657)
" §/kuh 0.0566 0.0164 -
Construction Cost 2/ 3/ 10% us$ 40,112 64,924 -
Unit Construction Cost 3/ US$/kH 364.95 1,327.69 -
0 & H Cost Ratio % 4.56 2.45 -
0 & H Cost per year 3/ '10° uss 1,828.9 1,590.6 -
Fuel Cost per year 10° us$ 16,346 5,746 --

CIF Price, not including taxes

2/ ¢ not included (interest during construction, transmission line cost)

included

Economic price

{project controlling cost)

14 - 10




(@) &K L URBE O 91 E

oK A7 (Cas Turbine : 109, OMW, Stow Speed Diesel

REBEROMYPBREHIROBOHE L2,

(a8 Gas Turbine ¢100.90MD

;480N BT

| unit:10°0S$
Year = Ist Z2nd 3rd Tolal
MBMD R b (RRERHT &6 <)
4 # 3, 044.9 22, 724. 6, 013. 32, 683. 2
ST : 1,080.3 6, 223. 1,646. 8 8. 950. 3
i 5, 025, 2 28, 947. 7, 669. 41,633.5
EHBD R b |
oo 3,944, 9 22, 724. 6,013. 32, 683. 2
SR 896. 6 5, 165. 1, 366. 7,428, 7
2l 4,841.5 27, 889. 7, 380. 40,111, 9
{b) Stow Speed Diesel (48, 9MW)
unit:10%US3
Year Ist 9nd 3rd Tetal
BISED R b GRETHTER )
A # 5, 928. 0 34, 566. 15, 802. 56, 206. 6
S 1,084.6 6, 382. 2,917, 10, 394. 7
i 7,022, 6 40, 948, 18, 702. 66, 691. 3
_ﬁiﬁ%ﬂ@:::( b
s 5,028.0 34, 566. 15, 802. 50, 296. 6
SR 908. 5 5,297, 2,421, 8, 627. 6
it : 6.836.5 39,863, 18,224, 64,924. 2

14 - 11



o &3 @+

_unit:103U8$

Year Ist 2nd grd Total
HMupa b (BRPHTERQ)
Mot 9, 872. 0 57, 290. 21, 816. 2 88, 979, 8
HoK 2,174.9 12, 605. 4,564, 6 19, 344. 9
it 12,0477 69, 896. 26,380. 8 108, 324. 7
FAMHIR P |
KK 9,872.9 57, 290, 21,8186. 2 88, 979. 8
#of 1. 805. 1 10, 462, 3,788.6 - 16,056.3
it 11,678.0 67.753. 25,604, 8 105, 036. 1
@ B KRR (230kVX 2 cct X T8kn) '
_ unit:10°US$
Year 1st  2nd 3rd 4th 5th 6th Tth- . Total
BMBHIRE (RBANFER)
I 0 1.380.5 6,942.7 3.857.6 1,007.1  914.8 274.6 14,4673
# % 2267  584.0 2,107.3 1.859.0 1,384.5 1,153.9 346.2 7,661.5
#2267 1.964.3 9.050  5,716.6 2,481.6 2,068.7 620.8 22,128.8
MEMIX B
MoK 0 1,380.5 6,942.7 3,857.6 1,097.1  914.8 274.6 14,467.3
A $ 188.1  487.8 1,740.1 1,562.9 1.148.1  957.7 287.3  6.350.0
2,246.2 1,872,5 561.9 20,826, 3

i 188.1 1,865.2 8,691.8 5,400,

14 - 12



3 ¥R, RSFHERR

“unlt: 102068

KOG (AR —Ew) 40,112 X 4.56% = 1,829.1
KNG (Fq — I 64,024 % 2.45% = 1.500.6
kB oW 20,826.3 X 1.5% = 312.4
at 3.732.1
4 BAEHE .
— HAY~-E
BREBE (F 4 — ¥ ) 0. 0566 US$/kWh
R ERE R 0. 0566 % 288. 8x 10°kWh=16, 346X 10°US$
— F 4 =N _
P BE (52 A 0.0164 US$/kWh
EETRERE R 0. 0164 X 350, 4% 10°kWh=5, 746 X 10°US$
5) REHBE

PirrisH@ioBHEE L IREBBHBOEENRPO 70 -4 RT & Table 14-2 O

WO TH b,
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14.1.4 5 OREF T
141, LG e B i AH B O R B BG4 D1 scounted Cash Flowdk AW THM L
MBI (NPV) . B3 RIS (B/C) 5 & OHLH10 8L ®R
(ETRR) Lo T2 CHALOHEELUTOREIL L TROBLN DB, |
CHBEMRBR (NP V) &
" Bt—-Ct

NPVEE T

{HL, Bt tE&RDER
Ct: tFEROHHA
v H 5] &

n it E M

@ BRFE (B/C) B

Bt
;n (l+r)t
B/CHEQ Ct
“(1+r):

BHL, Bt : tEKoER
Ct:tERORY
ro oA B

n :Sfﬁﬁiﬂﬁ

CEFEHAENER (ETRR) &

” Bt-Ct
szu (1+r)"_0

@L\Bt:tiﬁmﬁﬁ
Ct:tFEXR0BHA
roEEIER (MR

nooc R E W
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Tabls 14-5 Economic Internal Rate of Heturn

Pirris Project (BIRR)

{unit: 1073 US dollars)

Blectrie

Pirrls llydro Power Project Tariff
No. [Year | ... SUUTTUITURUIRION W Rovenue.) .. ..

Construct.iirasm. Ling 0 & M | (C) (B | (B)-(C

Cost ! .Costl ! Cost :Total Cosli Benefit
-1 1995 15,548} 103 15,851 ~15, 651
L 1996 { 13,152 103 i 13,255 -13, 255
2 19971 18,195% 1,328 P19,523 -19, 523
3: 1998 | 33,931F 6,753 i 40,683 -40, 683
4 1999 | 61, 116% 1,925 i 63,041 -63, 041
5: 02000f 26,062% 1 4447 i 21,506 ~21, 506
6: 1] 2001 172} 0f  5,004% 1175} 21,544| 20,369
71 272002 : {1,506 1,508 32,316 30,810
8: 32003 : boo1,508% 1,506 32,3161 30,810
$: 412004 : {1,506 1,506 32,3161 30,810
10 512005 : P 1,506% 1,506} 32,316]- 30,810
11 6] 2006 : booo1,506%  1,506| 32,316} 30,810
12 712007 ! bo1,506% L5066 32,316)1 30,810
13 82008 ; Poo1,506)  1,506) 32,318 39,810
141 9| 2009 : {0 1,506% 1,506 82,316] 30,810
153102010 ; i 1,506% 15061 32,316) 30,810
1611|2011 ; Poo1,506) 1,506 32,316 30,810
17: 122012 ; Po1,506% 1,506 32,318) 30,810
18: 132013 : b 1,506F  1,506| 32,3157 30,810
1914 | 2014 | 1,506 1,506 32,316 30,810
20§ 15 ] 2015 : © 1,506  1,506] 32,316| 30,810
21: 16 { 20186 i t1,506% 1,506F 32,316) 30,810
22017 2017 ; P 1,506% - 1,506¢ 32,3161 30,810
231 18 | 2018 : P 1,506F  1,506]  32,316% 30,810
2419 | 2019 : ' 1,506% 1,506 32,3161 30,810
2520 | 2020 ; i 1,506 1,506 32,316¢ 30,810
26 21 | 2021 ; f 1,506  1,508) 32,3167 30,810
27: 22 | 2022 ; Poo1,506% 1,506 32,316} 30,810
28 : 23 | 2023 g ¢ 1,506f 1,506] 32,316} 30,810
29124 | 2024 : b1,506%F 1,506 32,316[ 30,810
30 : 25| 2025 § 108: 1,506 1,608) 32,316 30,707
31: 26 | 2026 ; 103 1,506} 1,608 32,3161 30,707
32127 2027 P 1,328; i,506% 2,833 32,3167 29,483
33 : 28| 2028 boo6,758%  L,506%F 8,258 32,316 24,058
34129 { 2029 P1,925%  1,506% 3,431 32,316} 28,885
35 30 | 2030 b1 4443 L506%  2,950) 32,816} 29,365
36 : 31| 2031 3,898 ¢ i 1,506} 5,408 32,316 26,913
37 32| 2032 2,684 1 P L5067 4,190 32,3167 28, 126
3833|2033 | 30,501 ! 1,506% 82,096 32,316 220
39034 | 2034 | 11,641} P1,506% 13,147} 32,316} 19,169
40} 35| 2035 112 PooL,506F 1, 677] 32,316} 30,639
1% 36 2036 5 P L,506% 1,506 82,316 30,850
42137 2037 ¢ Poo1,506F 1,506 32,3164 30,810
4338 | 2038 g P 1,506 1,506 32,316 30,810
44 : 39| 2039 5 P 1,506  1,506% 32,3167 30,810
451 40 | 2040 : 4 1,506 1,5067 32,316§ 30,810
46 ;41 1 2041 : 4 LS06F  1,506] 32,3167 30,810
477 42 | 2042 : P 1,506 1,506 32,316¢ 30,810
48 : 43 | 2043 : {1,806 1,506 32,316 30,810
49 1 44 | 2044 : P 1,506 1,506 32,316 30,810
50 i 45 | 2045 H i 1,506%  1,5061 32,316] 30,810
51 46 | 2046 : : L8067  1,506] 32,316{ 30,810
52 : 47| 2047 : b L5067 L S06{ 32,316]| 30,810
53 i 48 | 2048 i i 1,506% 1,506% 32,316] 30,810
54 : 49 | 2049 | P 1,506 1,508 32,316 30,810
55 : 50 | 2050 ; i 1,506 1,506 32,316 30,810
TOTAL 217,160 28,310% 74,7763 315,246 11,605,018 |i, 289, 771
B LLRR, 12. 854
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YoaooA V'?[Jffﬁ%!)lSCOlllliEd Cash Flow (DCF) Fich D BAANINESRS
ROFM S 5. |

. DCFiEkcs 283G, I CELoBBIcLD, 12%FRAL A,

14.2.2 AHBOBMBHBERSLURESR
() PirrisH o /5 a8
MMRRES S ORBERRG . TBRETHR) Lo Re 5. HERRE

WCH. UTORRAERLTRS B EE L,

MEETHER L AR BE T HAE x 05%
KABGRBLER X 1.5 %
BIAMMEMTHE x L5 X%
EBRMHELEH x 1.3 %

$%“I’@l®%§.§&‘-”&ﬁli Table 14-6 TR X H 337,812 10°08¢ (F % v a2 ¢+
FTURTO-DEH) THDB, SDH HMAREEIL104, 430X 10°US$ (EFIF
BB Thbo | |

HREEBBLUTOEN CH b,

4+ A& #H OB 130,823 x 0.005 = 654.1 X 10°US$
K1 OB 88 % 23,035 X 0.015 = 345.5 x 10°US$
BOW MO R OB 28,200 x 0.015 = 423.0 x 10°USS
FEBLOEERE 12,371 x 0.015 = 185.6 x 10°USS

| 16082 x 10°USS
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Table 14-6  Financial Internal Rate of Return
Pirris Project (FIRR) (unit: 1073 US dollars)
Electric

Pirris liydro Power Project Tariff

No. | Year | JRovenweld
Construct.Trasm.Ling 0 & M | (C) () | ®-(0

Cost : Cost ! Cost iTotal Cost| Beneljt B
-1t 1995 17,008 % 124 ¢ Poo17,223 -11,223
1 1996 1 14, 254 124 P14, 378 -14, 318
2! 1997 19,4341 1,360} i 20,795 -20, 795
3: 1998 | 37,000: 7,036 P 44,036 ~44,036
4! 1999 | 65,589% 2,129 P67, 718 ~67, 718
5: 0]2000) 28,477} 1,807 {30,075 -30, 075
6: 1] 2001 206 o: 1,072: 1,278| 21,544% 20,266
T: 22002 : :1,608% 1,608  32,316] 30,708
8: 32008 § i 1,608: 1,608] 32,316 30,708
9: 4] 2004 : ! 1,608: 1,6083 32,316] 30,708
10 52005 i b 1,608 1,608 32,316} 30,708
115 612006 i i 1,608) 1,608 32,316¢ 30,708
12: 1] 2007 ; {1,608  I,608) 32,316} 30,708
131 82008 ; P 1,608: 1,608§ 32,316| 30,708
14: 92009 ; i 1,608% 1,608] 32,316[ 30,708
15: 10| 2010 ! ¢ 1,608: 1,608f 32,316]| 30,708
16112011 : b, 608% 1,608 32,316 30,708
17: 122012 i { o 1.608%F 1,608 | 32,316 30,708
18: 1312013 ; ‘o 1,608: 1,808] 32,316 30,708
19014 ) 2014 : v, 6088 1,608% 32,3161 30,708
20 15 | 2015 : P 1,608; 1,608 382,316 30,708
21116 | 2016 : ' 1,608% 1,608f 32,316 30,708
22017 2017 ' b 1,608  1,608F 32,316] 30,708
2318 | 2018 : P 1,608 1,608} 32,316| 30,708
24: 19| 2019 L b1, 608% 1,608 32,316)] 30,708
25: 20 [ 2020 : ; 1,608% 1,608 32, 316 30, 108
26 1 21| 2021 | i 1,608} 1,608} 32,316} 30,708
2722 2022 : P 1,608: 1,608 " 32,316] 30,708
28 : 28| 2023 : P 1,608  1,608| 32,316{ 30,708
29: 24| 2024 i i 1,608) 1,608{ 32,3t6f 30,708
30 : 25 | 2025 : 124:  1,608: 732 32,316 30,584
31:26 2026 : 124%  1,608% 1,732} 32,316] 30,584
32: 2712027 P L,360) 1,608  2,969] 32,316 29,347
3328 | 2028 7,036 1,608% 8, 6441 32,216 23,6M1
34: 29| 2029 Pooo2,129%  1,608%  3,737i  32,316) 28,578
35: 30 | 2030 P 1,597% 1,608 3,206} 32,316} 29,110
36 ;31 { 2031 3,994 ! 0: 1,608% 5,602} 32,316f 26,714
37: 322032 2,750} : 1,608 4,358 32,316 21,9517
38:33]2033| 31,762} i 1,608 33,3T0] 32,316) -1,0%4
390 34 | 2034 12,524 bo1,608F 14,133 32,3160 18,183
40 : 35 | 2035 206 i 1,608% 1,814 32,316f 30,502
4136 | 2036 ; i 1,608) 1,608 32,316 30,708
42131 2037 : i 1,608: 1,608 | 32,316 30,708
£3:38 | 2038 : P 1,608%  [,608] 32,316| 30,708
44 : 38 | 2039 ; i 1,608% 1,608] 32,316] 80,708
45 % 40 { 2040 : ¢ L,608% 1,608 32,316| 30,708
46 : 41 { 2041 : S 1,608%  1,608§ 32,316] 30,708
A7 42 2042 : i 1,608%  1,608%1 32,3161 30,708
48 : 43 | 2043 : ©1,608: 1,808 32,318)] 30,708
A% : 44 | 2044 : P 1,608%  1,608| 32,816] 30,708
501 45 | 2045 : i 1,608; 1,608 32,316f 30,708
51 46 | 2046 ! P 1,608: 1,608} 82,316 30,708
52 : 47 | 2041 : P 1,608% 1,608 32,316 30,708
53 : 48 | 2048 i {1,608} 1,808} 32,316 30,708
54 {49 | 2049 5 i L, 608: 1,608 32,316 30,708
55 : 50 | 2050 | i ! 1,608 1,608 | 32,3161 30,708
Total 233,295 24,742 79,875% 337,912,605, 018 ], 267,106
F.ILR.R. 12.023
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Table 14-7 Results of Sensitivity Analysis

Rise of ) B-C B/C EDR EIRR FIRR
Construction Cost : .

(10°Us$) (%) (%) (%)
Urig’inél Case 84,216 1.47 19. 27 12.83 12.02
Case 1 : 5% UP 57, 439 1. 40 18. 17 12,33 11.52
Case 2 : 10% UP 50, 662 1.34 17. 17 11.84 11. 06
Case 3 : 15% Gp 43, 885 1.28 16. 27 11.39 10.62
Case 4 : 20% UP 37,109 1.23 15.45 ! 10. 96 10. 21

]
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Table 16-1 The Necessity of Topographical Survey Works

Site Survey Method - Scale of Map 'Remarks
Damszite Tupograﬁhical 1/500 Includes intake
surveying site
Reservoir area { Mapping by aero- i/1000 Includes quarry
and damsite ‘photographs site and access
] o roads to the
damsite
Penstock and Mapping by aero- 1{1000 Includes surgetank
P/5 site photographs ' site & sccess
: rosds to PfS
Main Triangulating Connecting with
structures (T.8.) and Dam and Power
site leveling (B.M.) Piant sites

Note; Areas to be surveyed are shown in Fig.16-1.
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Table 16-2 General Specifications of Additional Geological and
Engineering Geological Mapping for the Design Stage

Location Haterway
Damsite & Reservoir Alignment Landside Quarry Remarks

Spacification Intake Site Area Route®1} . Area Site

Topographic Hap to 17500 »2 1/20800 172600 1/2000 1/1000 *2y .

bepugedp(in scgle) ) : ~ 1/80¢ | Hot available
as of July
1991

Outcrop(Bed-rack) o 0 0 0 o

Survey : .

Overburden Survey 0 [+ 2 [ o

Surface Hater V] o 1]
OQutcrop Survey R

Lands 1ide/Collapse o 0 [V
or Failure)
urvey

Additional 0 0 0 If new photos-
Aerophoto are available
Interpretation :

Notes: *1) "Haterway alignment" includes headrace tunnel, surgetank (if necessary), penstock and
powerstation.

*2) The 1/500 scale map should be provided by a itopographical survey.

16.2.2 o7H—~-U I
RSOV Y POBBRHOBICIE, FTELRBEDHAD XCFRE LSS TR
CLEEMOaT K=Y v r#HE (LU4 7R P EMTALBNEEE) HNEET
HDH, BME—Y ‘/7i$§ﬁ%&i Table 16-3 i, K—U ¥ @Fid Tig. 16;2

16-3, 16-4, 16-5 B LU 16-6 L EZNFARENT A,
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Table 16-3 Additional Core Drilling

Locatton Temﬂorary EL, Length Direction Lugeon Groundwater Remarks
: 0. (m) (n% ! Tast Monitoring
LB-101 « 1,270} 150.00 | Vertical 0 o
i
=
c LB-102 5 1,149 70.00 § Vertical 0 o Drilling from
» Adit LA-1
3
2 [B-103 % 1,150 70,00 § SI15°K [+] o
+ 60°54
1 s
8 L8104 w 1,085 50.00 | N30°W o o
2 65°NH
[1°]
o -
= LB-201 5 1,090 80.00 | Vertical o] [}
o N
[+7]
3 X .
b LB-202 5 1,085 30.00 | vertical o 0
£ .
8 é T ) Y
~— = 1.B-203 5 1,085 50,00 | S30°E o I+
5 45°SE
E E
S =y - ' -
o LB-204 51,250 150.00 VYertical o [¢]
J= LB-205 51,245 150,00 | vertical 0 o]
LB-208 % 1,255 150.00 | Verticat o) o Sub Totatl:
: 10 Holes/950 m
Intake I8-1 1,245~ 50.00 | Vertical - 0 Sub Total:
Site 1,250 : _ 1 Hole/50 o
Tunnat -1 70.00 | Vertical 4 o Quebrada Seca
Route ' (Partial}
B-2 80.00 { Vertical A o . Quebrada
(Partial) Hapoleon
Sub Total:
2 holesf150 m
Surgetank PB-101 850 = 50 50.00 | Vertical A o
: : {Partial}
1
Penstock | PB-102 760 + 10 30.00 | vertical - -
Route
PB-103 650 + 10 30.00 | Vertical - - Sub Total:
3 Holes/110 m
Powerhouse | PB-104 « 320 50.00 | Vertical - o Sub Total:
Site 1 Hole/50 m
uarry Q8-1 ' 30.00 | Yertical - o
ite
oB-2 30.00 | vertical - o Sub Total
? Holes/60 m
Total: | 19 Holes/
1,370m

6 - 3
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AFEIRT B A Table 16-4, Fig. 16-2 BE Y 16-3 WRT LI NRRWABIT 5
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Table 16-4 Additional Exploratory Adits at the Damsite

. Length {m) ‘ : .
Location Adit ET. Plate Block Remarks
No, {m) Jack Shear
{Existing) (Addi- Test Test
tional)
= LA-1 1,148.73 50.00 36,00 4 ] Place of B.S.T.in
g 8 . the Existing Adit
3l cw -
— o U
g at LA-5 51,110 0 50.00 [+] ]
T LA-2 | 1,160.66 50.00 30.00 T o Place of B.5.1 in
@ = . : the Existing Adit
3 &
= - -
g1 5 1A-3 | « 1,195 : o 80.00 - -
2 b +70.00 . .
] = LA-4 « 1,110 a © 50.00 o o *Access ‘adit from
= +40.00 the downstream
side

Total: 160.008/350 m
o : :Necessary
& : [If necessary

16.2.4 WikiMipsE
FLMETEBMBEIERARRBEN., PrAAL—ro—, BOEsL &5y
RELAHERERE Table 165 WRTIDIANECHES 2L4FNH 5,
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Table 18-5 Additional Seismic Prospecting

Total Traverse
Location Hathod of Prospecting Le:(iggh Remarks
n
Damsite Vp measurement in adits 210 m - 250 m,), To measure +n to-he-
LA-1, LA-2, LA-3, LA-4 (80 m + 80 m} excavated adits
and LA-§

Quarry site Refraction prospecting 400 m - 1,060 m Locatiﬁgt; on the right bank
around the upstream
damesite

Tunnel Route

1. Queb. Seca™*) Refraction prospecting 500 m To be cross- checked by a
core drilling

2. Queb. Hapoleon™) -| Refraction prospecting 500 m To be cross-checked by a
core drilling .

Note: =*1) Executions of Yp measurement betwsen adits LA-2 and LA-3 should be decided according to their
geological conditions, -

*7) *3) Refraction prospectings are to be carried out along both Quebradas around crossing points of
the tunnel routes.
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Additionl Core Drilling for Waterway

Alignment

Temporary EL. L Direction Lugeon Ground Remarks
Ro. {m) (m) Test Water
Monitering
TB-1__ - . 70.0 Vertical awervan O . Queb Seca
TB-2 — ___80.0" vertical _ppervian _ C i Queb Napo.
: | . ' H i .
PE—-101 1,210 ! 50.0° Vertical APertiani 9 I Sure tank
BB-102 750 . 30.0] Vertical . — | — | i
+ | PB-103 650 ! 30.0i Vertical = — — -
PB-~104 - - 320 50.0! Vertical . - e Powerhouse

Additionl Seismic Prospecting for Headrace Tunnel Route

T

Temporary  Length | Remarks
Seismic i (m)
Travers No.

\MHY

Vs SPTS~1 300.0, To explore around the crossing point of
' SPTS-2 200.0 the tunnel and Queb Seca.

Penstack

/.

SPTN-1 1 300.0 To explore around the crossing point of
SPTN-2 200.0 ; the tunnel and Queb Napoleon.

© Power siolion .

- = .
Switchyord
f.t\ : .« Taitroce
( PB-1 %,

@® Existing drill hole

,_
-
=
-

REFPUBLIC OF COSTA RICA

PIRRIS HYDRCELECTRIC POWER
DEVELOPMENT PROJECT

: ADDITIONAL
GEOLOGICAL INVESTIGATION
PLAN OF WATERWAY

{(PLANNING)

Fig.le~-5) -~ - - 1
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