(1 uon29s) ppow sisAfeuy (J) §°310

/ey 01 x0°6=1 NN
S/ 0Lx02 [ ]
S/ 0L X0 1= |

puads

qeswlad—uou

S|gesuled-uou
I . Y : PR E] S e
> 2 N
3 [
3
d o
4 =
= o
3 -
@ o
8 B
z N
o by
T
o
3unnoJs uieuno |
; BIniEininl ihiatanaiananakis : NEE = R s
e = CE 3 e = T _” 7 ; 3 x B % B
ER ; H Hr n GBS i R R A B fut £ =
<) - LY T —
o | [N 1113 = T
111 -
= . aninisiasicls Lo jano] 4enem 994 _ —
—— £ . -
007 Cic WH O N el
ll..frfl.:lr \\.\\
—i l\.\l\

(sIXe wep)ouy| ess Jorem |

11-3-12



S /wap- 01 X 0 °G=Y I
S/ 0Lx0e [ ]

S/kay-01 X 0 " 1=
pusde

(7 woy2as) ppowm sisdfeny (7) §°304

d{geswiiod-uou

sjqesuiiad_uou
i AR
AL PR 31130048 Uleano
- pRisiizdsdausasannon.iatenlna ki ndana purars jraraEneE
}3unnoJs uoljepljosuod A
n AR \\
e I L1l :-" ::_ Luw .
= = e 99 .\\.\\\

S STIEn A
00°¢17 TMH (SIxe wepoulj [ess Jojem

I

-
b

d it o

s|qeauwitad-uou

N

= el

11-3-13



(¢ uond3s) ppou sisfjeny (¢) $°314 _

S/u-0L X0 6= R
S/up Ok x0T [ ]

$ /uay 0L X 07124

pua3sT]

9)qesusisd-uou

Y

o|qeswisd—uou

: . £ Sunno.Jd ulepno

am A CUNDEIOEE am 1T - EX dcr 5 S8 TR [oty

ol I S R T Y Y I PR T P

SRR 2uiinoJS uolepl|osuod

3jqesuLed_Uoy

[N I (R 5l S s e R Gl 5B I 3 SN O 1 PN O T R

. /

AT AR LR (Sixe wep)eul| [e9S *I)em _

11-3-14

e



, (¥ uonoas) Ppout sisAeuy () $314
S /uap 01 X 0 "G=% I
S/wp Ol x02 [ ]

$/uop 01 X 0 " 1=Y

pusden]
sjgesuad—_uou
g T b e B | i s PR
g5
= ] %
S B
u H n
S | e
@
J,
3
S | *
o T
M. E o
® E]
2 R
E 2
: o TR ..M.L..‘ b
| H SRR SURNo8 Ue NORE et
= e : I T L e o romey e : Rk
: BB A ] ey R e [ A B B P o e
= = : _ ” e
3 £ S HE SU13no.s UoepIosuoD P
FH 1 - B Oﬁ.\&. P
EEHEEE Aa\ FLh RN
33 i “ g

A TARL _‘

(SiXe wep)aul| |ess sjem _

11-3-15

s|qeswiad-uou



$/wp- 0Ll X081 (R

$/uy0Lx0 21 [ ]

$/uop-01 X0 1= RN
pusssn

(s wop29s) Ppow sisifeny (s) s*Suy

2|qesuliad-uou
HEaF 2 = .‘... aﬂ;wﬁ.«n =
S 7N
3
o [
3
d a0 | s
1] Aozl
w f iy
8 5
T i st i
@ E4
]
%] sE
= 32
e =it : AT
57 = 5n ETE BT ERER )
w 8 I Funnoasd uiepns
- " 443- A \
HHHERPFH R 1 |
aiE1EERdRuudELs ..:." Exsss At
“H H 1+ —
- S et S
RAARL - S, oAD| 49NEM B34 T

T

§
aul [ess JolEm ‘ _m_xm wep

sjgesunad-_uou

11-3-16

56y



(9 non2as) ppow sisdjeny (9) ¢'Sid

$/uwep- 0L X O "1=H

pussoT]
3|qeswi2d-uou
==
F
5 B - , =
] : z
nw z Z g
° (%
m £ %
i 5 8
2 0 %
[on LJF £
@ [
&l i
rd | g
[ &
Hef B
= . R SR FRER= T
111 ) I S e
o o 1.1
= ! — 1
~ - I._|| Ill\l]l
- oo HH ‘].l-u.- wv,wi Hu.lll—ll.
00°Z12 MHE T

au|} [ees Jsjem | sixe wep

b2

11-3-17

3jqesuLad—_uou



S/ 01 X 052 N
S /us,-01 % 0 2= _H_

8/uy 01 X0 °1=4
pusssn]

(L moyoas) ppow sisifeuy (L) s°814 -

s[qeawJad-uou
55 % 3 I R IEFRER e TG
£
& i R
A : SRk N ;
3 3 /
. ; £ [=fahe
m 5L 452174 H|4 R b
I ] i 1 El X
3 35 :
@ L iF
o B
o 3 AS 5
T
k]
E :
5 td
[ =i ..n =N T g &y E =] B4 X % 5 .ﬂ X ;
AT SRR HEH zs “:.U i S o = R A s o e o S ) 8 o
P Aunhods uepno
— - = - “. i ) b =
S e = -
T IO e : SAS| J91BM 334 i
AT AN TS . . 1°nel e
| .
ouy jess \_oyma_ \
: sIxe wep _

sjqeswsd--uou

11-3-18

bid



uw/y  0Z6)
s/W 0L [607

s/W

g-

b
A

OlLx 0¢

{ i

000070 - 2wl

(19 Supnoas uwieyand : T U01IIS) 101394 KJI90[dA 2 duy] [epuajed dnnerpAigy (1) 931y

(wy [enpuajod

000°ZLE
000°20Z
000202
000" 26}
000261
000°281
000281
000° 2.1
000°ZZL
000°Z91
000291
000" 251
000°25 1
000" %1
000°ZFL
000°L€L
000°ZEL

00021
000°'¢Zl
000°LLL

A e

0000°0 : owy

11-3-19

o
]
~n



C_E\qmﬁ.m c Em.ew:::ﬁm:_«t:o"n:c:uo&SB?EEE?%e::?ﬂ:&cmu__:a..am@ w.m_.ra
S/, 0lx [88C A : ‘

S/W 01X g

t 1

0000°0 - By

() jenuajod

000242
000°£02
000°20Z
000261
000261
000281
000281
000 LLL
00022}
000291
000291
000" 251
000°Z5t
000" 2%}
0002y}
000°2E4
000°2€}
000" £Z1
000221
000211

ey
e,

T S
:.nm.wiﬂ -.w,ﬂ.ulll..llll

<3 ‘ 0000°0 : LR

11-3-20



it

s/

BY5Y
- OLX BbLE

E

b
A

s/W | OLX 0E

(w) |eruazed

000¢ie

Q00202

000°¢oe

000°26}

000261

000°£81

00028}

000'LLL

000°2LE

000291

000291
0007281
000°est
000°L¥)
0600°¢kl

000°LEL
000°2EL

000221

000¢el

000°2L1

| ——

000070 : Sy

(HS ¢ Sunnoid wieymo : ¢ U0NIIS) 103294 £)RO[AA 2 U] renpuaged snneapiH (€) 9314

000070 : swn

=
By

11-3-21



U/

820
s/U | OLX b6E

S

S~

(w) [enustod

000¢cle
000°£02
000°¢0c
000° 461
0600¢61
000° 481
0008l
000’241
Qo0'gLi
000291
000°291
000°4G)
0007251
000’ LF)
000 crl
oouiEL
00oeel
000°/CL
000°ecl
000°4LL

i

w

b
A

. 0LX 02

—

£000°0 - awn

(HS'0 Sunnoas urwynd

-
.

 U013238) 103994 K024 29 dul] [eyudod JinerpAy ) 9°314

=,

000070 - swy

11-3-22

o
By oy



Uy 2502
S/W |, 01X G068

b
A

s/ BLx Ol
—

{w) [eizuajed

00oCle
000°£0C
000°202
000 461
__ 000261
000°48L
060281
000°2L1
000°¢LL
0o0'£9)
000°¢st
GoO'LS)
000°2s!t
000 L¥)
000°Ccrl
Q00" LEL
0oogel
0007421
000°¢eL
Q00°LLL

0600

0 awy

(HS'0 Supne.3 uremd : g uoPIIS) 101994 AN0RA P dulj fenudjod oineapiy (S) 9°31q

0000°0 : Wy

11-3-23



(FIS"0 Suynous urermd : g UOTIIS) J0JIIA AJIIORA % U renuszod ormeapAH (9) 9°314

U/ GEbL b
s/w  0Lx BOOL A

v

/w D1x O

I

0000°0 - =Wy

(ury Jeluszod

000712
000202
000°202
000261
000261
000" /81
000281
000 2L}
00022}
000° 9%
000291
000" 4G 1
000254
000" b1
000°ZP1
000 2£L
000°2E)
000 221
000°2Z)
000241

11-3-24

SaanaAay
P vy

0000°0 : swy

67



Ty ST b
S/W . 0Lx €981 A

S/W 0l 01
— 1

000070 : wy

(HS0 Suynoas ure)ind : £ weyaas) 103094 AJI30[2A % dul| _a_«__.&oa NMeIpAH (2) 9731

(w) Jenusjod

000212
000°£0Z
000202
000261
0007261
000°28}
000281
000°2LL
000°ZL}
000291
000291
000°£G}
000°Z51
000" L¥L

000°LEL
000°2€EL
000221
000ect
: 000° L1

[y rng——,

AT I

—

0000°0 : awi

11-3-25



Appendix 11.4

Dam Stability Analysis
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B Parametar

Study [015]

_Casa Selection 1 umeym 1 __OUTPUT )
| Case: o5 . Swaas. |
—Dam Shapa (m)-—-—-—-——-‘—Wat,er_chol (m) —v—ey —Wava haight dua to . — Basic Geomatry
© Cromn EL [ 2145 CCOHWL] 212 wind 1.01 5_
Botlom EL 127 sw.[ 22 earthquske [ 0698 ‘-Y*—_F '
Fillet EL [ 170 T '~ Unit Waight Gf/md) ———— P B '
e B 5_.. WL R (ra 2_35 D =108 He000(
_ M| Sadiment 135 . Water (7w | 'l, ; k"’.
- Slopa— ; : --Dmmsue-ml 134 ‘ sedmt )]_‘— 1:03, 0 LA
‘ Ups-tream 0 ‘ ' T‘ f i} r“'='.§ =
. e —C'oefflclmt - - PRI ¥ S, -
Upstraam fillat 03, ) sed.mgm Pressl'g Ce) [ o5 - P - .' —
Downstream [~ 08 || Design Saismicity Horizontal 00 [ 0.15 ’oliﬂm“"f:" p‘ e "w
Shearing Strmglh of Fwndahon Rock (To) t/m? 250 1. Water pr a. . - R
htemal Frlctlon Of Foundatm Rook (f) ﬂ Ups{,eam lstat"; + Wgstafgaard __l
o Alhwable Onmpressr.re Stress (0ca) /m? | S0000 -
Dram Ty ce— Downstream lStahc only :__I
: Horlzontal_dr;tm t dran from uptmam haal Gp) | 12 ] Caloulation Elavation -
| ‘Ga“‘ﬁ' o — EL {m) lg Gl - (m)
Horlzcntal dlstance to center of gallery frnrn upstream surfaoa (lg)l 12 1%
Wertical distance 4o bed of gallery from base ']ng)l o o
D:arnatar of hood part (a)| 2. Height of rectangular partﬂ:)l i KIl| . ERN
Comment: [Defaul B B ] A_‘

i.r.‘ Parameter Study nis)

_ _ . . Case: 0.15
Case Sekection T _ INPUT 1 OUTPUT 1
~Analysis Casa for water lavel at HWLOD ~ Basio Geometry — -
) P 5.
Em.od.sm@ m I___ 5357 <(us 1362 MoK B BT
Strm at uptresm (0'u) ‘tffm I 55739 >0, (goa= gom  "IOK 1:0 % .,..5; L
Stress at downstream (0 t/m? [ 12687 <(0oa = 600) B | o Ty )08 HB750m)
‘Safetv factor forshearngs[ldlng (Fs)l 5885 >4 . 0K # *a -
Lo co1i03 o RN T v
€ Area of basic. geomatry m2 [ 3331700 ) oo Fii o 7 *u T
Result o'F Analysns :
[ summar 't T P T ey ﬁmum
L ' Fultfmd) | od@i mD Fs.. 1. Area
HWLON) 55759 5895
SWL(N) 55759 " 5gss
SWLE) 20878 . 4890, .
4183 R
Comment:  |Default 7 ;I ﬂ__‘
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CHAPARRAL STABILITY

[CASE . I [ 1 ] 2 T cheek] 3 J 4 [ 5 1 & [ 3 8 check
Dam Shape(m)
Crewn EL m 214.5 214.5 214.5 214.5 2145 2145 214.5 214.5
Boltern EL m 127.0 1270 127.0 1210 127.0 121.0 127.0 127.0
Fillet EL m 127.0 1700 17¢.0 1700 1500 170.0 i27.0 1100
Crovm Width m 5.0 50 50 5.0 5.0 5.0 5.0 5.0
|Stape
Upstream ] 4 0 0 0 0 ¢
Upstream Filtet it] 03 0.2 0. 03 0.2 0 0.3
Downstream 08 9.8 0.8 0. 08 0.8 0.8 0.8
Water Leve! (m}
HWL m 20 0 2124 .0 2120 212.0 2120 2120
SWL (4—F¢=") m 20 2.0 212, 2.0 2126 212.0 212.0 2120
NWL |rn_ 2.0 0 2124 2.0 2120 212.0 2120 2120
Sediment m 85.0 85.0 854 85.0 1850 185.0 185.0 185.0
Dovinstream m 340 340 34.0 340 134.0 1340 1340 134.0
Wave height due to_ (m)
wind Im ] 101 10 | | 1.0 | 1.0 1.0 10| 10 1.0
sarthauake Im 1 67l 07| | 01l 0.7] 0.7] 0.7] 07 0.7
Unit Weight (tF/m3)
Gonerete( ¥ c) H/m3 235 2,35 2,38 235 235 235 2.35 2.35
Water{ 7 w) tf/m3 10 19 1.0 10 1.0 10 10 1.0
: sediment{ s} tf/m3 1.1 11 1.1 1.1 1.1 1.1 1.1 1.1
Coefficient
Sadiment Pressure(Ce) ] ] 05] 0.5] I 0.5] 0.5] 0.5] 0.5] [ 0.5]
Seismic Horizontal (k) i 1 0.12] 0.12] ] 0.12] 0.12] 0.15{ 0.15] 0.15 0.15
|Streneth characteristic |
Shcaring Strength of Foundation Rosk (£ 0) [tf/m2 250 250 250 250 250 250 250] 250
Internal Friction of Foundation Rock () 084 0.84 0.84 0.84 0.84 084 0.84 0.84
1 Allcwable Gomissive Stress {o"ca) t/m2 800 800 800 80C 800 860 800 800
Drain
Horizontal distance te drain from upstream I | | l | | | |
heal (fp) m 10 12 8 4 12 8 10 12
Gallery
Horizental distance to center of gallery from B - .
Epstream surface () m 10 12 ] 4 12 8 10 12
Vertical distance to bed of gaflery from base AR
thg) 3 3 3 3 3 3 3 3
Output NG 0K oK DK NG NG NG NG OK QK
Eccentric distance(e) m 9.725 5,361 5.927 6.612 7.362 5927 9.725 5.357 b
HWL Stress at uptream(gu) 7/ 13.828| 55.759] 64513] 49471 41.74] 37.023] 49.471 13.828] 55759] 54.513
(N) Stress at downstream{o'd) /i 152.357| 126.374 i26.77) 131.236{ 137.375| 136.966) 131.236| 1i52.357] 126374 126.77
Safety factor for shearing sliding(Fs) 4.867 5.885 5.879 5.569 5.254 5.402 5.569 4.867 5.885 5.879
Eccentric distance(e) m 9.725 5357 5.927 6.612 7.362 5.827 8.725 5357
SWL Stress at uptream({cru) [Erdul 13.828| 55.758] 53.5M 49.471 41.74]| 37.023] 48.471% 13.828] 55.758] 53571
{N) Stress at downstream(g'd) /i 152.357) 126.374] 127.821] 131.236] 137375 136.966{ 131.236| 152.357] 126.374] 127.821
Safety faptor for shearing sliding(Fs} 4.867 5.885 5.842 5.569 5.254] 5.402 5.568 4867 5.885 5.842
Eceentric distance(e) m 13.623 8.409 5.154 10.037 11.55 9.918 14.542 9.135
SWE Siress at uptream{oru) L/ -13.936 35.666 34418 27.227 16.971 8.603 21.946| —20.481 30.878 29.629
(E} Stress at downstream(&'d) tf/nd | 180. 146575 146.975] 153.556) 162.184] 165.448| 158.837| 186.665| 151.364] 151.763
Safety factor for shearing sliding(Fs) 4.8 055 5.05 4.1 4.535 4.5 4641 4.08 4.89 4.885
Eceentric distance(e) 'm 9.7 357 5.927 6,612 7.36 5.927 8.725 5.357
MWL Stress at uptream{gu) t/ 13.828f §5,757 2.62] 494 41.74]  37.02 49.471 13.828] 65759 52.62
(N) Stress at downstream(a'd) e/t | 152.357] 126.274 1288821 121.234| 137.875[ 136.966] 131.236( 152.457] 126374] 128.887)
Safety faotor for shearing sliding(Fs) 4,867 5.885 805 5.569 5254 5402 5.569 4.867 5.885 5.805
Eccentric distance{e) m 17.523 11.458 12.38] 13.463| 1i5.736 13.91 19.3614__ 12.909
NWL Stress at uptream(gu) Ef m | -41.713] 15564 14213 4.973 ~7.81f -19.827| -5.580| -54.802 5.987 4.136
{E) Stressat downstream(od) ~  |ei/rd | 207.898] 166.786] 167.388] 175.886] 187.005] 183.841] 186.448] 220.986] 176.363] 176.765
Safety factor for shearing sliding(Fs) 3.711 4431 4426 4211 3.989 3.881 34978 3.511 4.183 4.178
Escentric distance(s) m 11.749 7.566 8.917 10.305 5.936 8917 1%.749 7.566
Emp Stress at uptream{gu) L/ —-0.724| 147.004| 145.288) 21.109] 16806 29171 31.108] -0.724] 147.007] 145.288
ty{N) Stress at downstream{c'd) Ff/ m | _207.091 42.975| 38.845| 163.735) 183466| 163.529| 163.735| 207.081] 42975| 38.545
Safety factor for shearing sliding(Fs) — — — — — o -_ - —
Escentiic distance(e) Im 13.818 8.26 i0.635| 12.048| 11.107] 11.064 13.86) 0.683
Emp Stress at uptreaml o w) e/ -18.373| 158.681| i53.551 18.334 2712 12.854 15.141| -20.285] 161.563] 159.847
ty(E) Stress at dovmstream{ g'd) /e 222.74 31,328 27524 176.51 197.56] 178.846| 179.703| 226.652 28.416 25.286
Safety factor for sheating sliding(Fs) — — —_ — — — — — = —
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Appendix 11.5

Transportation Route to Project Site
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Appendix 12.1

Construction Plan
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Table 12.1 EL Chaparral Project Construction Schedule

item unit quantity 1st year 2nd year ‘ 3rd year 4th year _
AMT|T]A{s{O[N|D]J|F[MA[M T|iA|s|O[N[Dl3[FIM[a[m][IT[I]A[s[O[N[D[J|FIMIAIM[I[T]A D remarks
1 Preparatory works i
construction road 1 {(B=6m) existing road improvement km 6
construction road 2 (B=6m) new road {permanent) km 3
construction road 3 (B=11m) |new road (temporary) km 2
camp & office facility LS 1
temporary yard development LS 1
temporary construction facility |water supply, electric supply | LS 1
aggregate/concrete plant LS 1
cable crane & others LS 1
2 Main civil works
Care of river
upstream coffer dam excavation m’ 5,400
dam concrete m’ 14,400 15,360 m’/month (24day/monthx20h/dayx20 times/h*2,0m>x0.8)
downstream coffer dam excavation m’ 5,000
dam embankment m 3,000 -
diversion tunnel excavation m’ 8,200 .

- tunnel excavation(L=380m) | m®> | 24,000 144 m/month (24day/monthx 1 Sm/cyclex4cycle/day)
lining concrete(L=80m) * m | 2,100 120 m/month (24da§/mbnth+2day/ 1eyclex 10m/1 cycle}
closing (plug concrete) LS 1 S -

Dam
Dam
excavation m® | 311,200 50,000 m*/month (20day/monthx 2, 500m’/day)
RCC dam concrete inner concrete m® | 247,600 57,600 m’/month (20day/monthx20h/day=20 times/hx6.0m>x0.8x1.5)
conventional dam concrete {outer concrete m 121,600 ‘
curtain grouting boring (cement injection) m 46,800
consolidation grouting boring (cement injection) m 4,400
Spillway
structural concrete pier, guide wall and others m’ 23,000
gate installation pate LS 1.

12-1-1
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Table 12.1 EL Chaparral Project Construction Schedule

item unit | quantity ist year 2nd year 3rd vear 4th year
AlM[1T1]A]s]o[N]D[I]F]MA]M] 1] 7] A S]O Al J[ITA]sTo[R]D[ITFIM a]M 1] 1]A]sTO]N remarks
Water way , - 7 :
Intake
structural concrete [|pier and others m’ 1,200
gate installation gate and screen LS 1
Penstock
incline schaft excavation m’ 2,400 L=91m, 60m/month (20day/month>1.5m/cyclex2eycle/day)
penstock tube installation m 145 L=8%9m. 30m/month (20day/month+12day/cyclex18m/cycle)
filling concrete m’ 800
Power house ~EL145m 166,100m’. EL145m~ 31,100m’®
Power house
excavation , m' | 179,400 50,000m’/month (20day/month=2,500m’/day) .
structural concrete foundation, slab and others | m® 11,700 2,400m>/month ( 120m’/dayx 20day/month)
Control building
Control building 35x27x13 LS 1
Outlet
excavation m 16,200
Switch yard - o
foundation concrete m’ 100 | 7
3. Electric equipment equipment installation LS 1 nundation §7
main draft and overhead traveling crane
main turbine & it's auxiliary equipment
main generator & it's auxiliary equipment
sub turbine & generator & it's auxiliary equipment
power plant equipment
switchyard equipment and main transformer
dry and wet test
transmission line km 43

12-1-2







Appendix 12.2
Cost of Construction

Appendix 12.2.1: Summary of El Chaparral Project Cost
Appendix 12.2.2; Details of Project Cost (Civil)
Appendix 12.2.3: Details of Project Cost (Electric)

Appendix 12.2.4: Disbursement Schedule
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Appendix 12.2.1

Summary of El Chaparral Project Cost
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Appendix 12.2.2

Details of Project Cost (Civil)
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Appendix 12.2.3

Details of Project Cost (Electric)

12-2-12

o
(fiery






El Chaparral Hydroelectric Power Station

Cost Estimation of Electro-mechanical Equipment
January, 2004

J-Power,(EPDC)

About the calculation of Electro-mechanical equipment cost, It carried out by price
assumption of a level which is FS Design. A price will be confirmed a cost of construction

at the 2003 and a reserve fund is 5%.

1. Electro-mechanical Equipment Cost
A transportation cost, installation expense, and insurance are as follows at an installation
adjustment delivery price.

- Inland transportationetec. CIFx1 %
(with customs clearance expense, inland transportation insurance, various taxes)
- Installation construction CIFx15 % (Total : 16 %)
Therefore, an installation adjustment delivery price is CIF price x 1.16.

2. Turbine and Related Auxiliary Equipment
- Specification: Rated output: 65.9 MW, Effective head:72.8m, Francis type : 1 lot
- kW/H**=65900/728% =7,724
- From a J*P price curve (CIF) of turbine: 4,712 k$

3. Generator and Related Auxiliary Equipment
- Specification: Rated capacity: 71.6MVA, Rated RPM: 200 rpm,

Synchronous generator : 1 lot

- kVA/rpm=71,600/200 =358
- From a J*P price curve (CIF) of generator: 3,731 k$

4. Transformer and Related Auxiliary Equipment
- Specification: 3- phase type and BIL 550V, Outdoor type transformer: 1 lot
- Capacity : 73,000 KVA |
- From a J*P price curve (CIF) of transformer : 799 k$
- Fire extinguisher equipment & line between transformer and switchyard : 100

(it calculates from the track record)

- Sumtotal : 799+ 100 =899

5. Sub Turbine and Related Auxiliary Equipment
- Specification: Rated output: 1.42 MW, Max. Effective head: 78.13m,

Francis type : 1 lot

- kKW/H'=1,420/78.13%° =161
- From a J/P price curve (CIF) of turbine: ~ 366 k$

12-2-13
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Sub Generator and Related Auxiliary Equipment
- Specification: Rated capacity: 1.51MVA, Rated RPM: 900 rpm,
Synchronous generator : 1 lot
- kVA/rpm=1,510/900 =1.68
- From a J*P price curve (CIF) of generator : 334
Crane
- Specification: Load rating T=200 tons, Span S=22m : 1 ot
Manufacturing weight: W ton ;
W = 1/2.75(TS/20 + 28 + T)= 1/2.75 (200x22.0/20 + 2x22.0 + 200)
=169 tons
- From a J*P price curve (CIF) of crane : 739
Switching Station Equipment
- Specification: 115kV Breaker and half scheme, 1-Bank, 1-tansmission ]
Number CB :3-sets
(Voltage) x (CB number) = 115 x 3 =345
- From a J*P price curve (CIF) of switching station equipment : 433 k$
Power plant Equipment
a Insulated Phase Buses (IPB : 13.8kV, 4kA)30m: 1 lot
- Froma J*P track record : 183
b STR (transformer within a station) 13.8kV/480V and 1,410kVA Mold type, 1 set
- From a J*P track record : 169
¢ Circuit Breaker (CB, 13.8kV, 4,000A) for parallel; 1set
- From a J*P Track record : 324
d 13.8kV Cub(VTSC & Arr, VT& cub.): 1 lot;
- From a J*P track record : 126
e 400V Cub. and NFB Cub. and CB for Sub Unit
- From a J*P track record for 400 kV Cub. and NFB Cub.: 165 k$ and
- From a J*P track record for CB (480V, 2,000A) for a sub unit: 12k$
Subtotal: 165+ 12=177
f A battery and rectifier (800 AH, 45kVA) 2 sets, and a in-butter (SkVA) 2 sets
- JP from track record: 590
g Switchboard and control device (with SCADA): 1 lot
- J~P From a track record : 1,017k$
h Line Protection Relay, 115kV Bus protection Relay, Line Fault Locator etc : 1 lot
- J*P from track record: 828 kS,
i Information Transmission system : 1lot
(Microwave Multiplex Radio Transmission System with a tower of a relay station)

- J*P from track record: 455 k$,

12-2-14



g
(2

j An electric wire, cables, communication system, lighting and others: 1 lot
- J"P from track record : 250k$

Sub total = 183 + 169 + 324 + 126 + 177 + 590 + 1,017 + 828 + 455 + 250 = 4,119 kS

10. Inclusive Sum (CIF)

(4,712 + 3,731 + 899 + 366 + 334 + 739 + 433 + 4,119)
15,333

11. The Total Cost of Construction (Full Turn Key Cost) = 15,333 X 1.16 = 17,786
(IC portion=15,333k$, LC portion=2,453 k$)
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Appendix 12.2.4

Disbursement Schedule
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Table 12.3 Project Cost Disbursement Schedule

Unit:US$ thousand
Year 1 2 3 4 Total

Preparatory Works 3,130 894 0 447 4.472
FC 313 g9 0 45 447
1.C 2.817 _ 805 0 402 4.025
Civil Works 6,815 14,676 28.072 7,551 57.114
rC 2.661 5,731 10,962 2,948 22.303
LC - 4154 8.945 17.110 4,602 34 811
Hydromechanical Equipment 1,758 613 4.190 5,160 11,720
FC 1,582 551 3.771 4.644 10,548
LC 176 61 419 516 1,172
Electromechanical Equipment 1,779 6,225 8,004 1,779 17.786
FC 1,530 5,354 6.883 1,330 15,296
LC 249 872 1,121 249 2,490
Transmission Line . 390 909 1,039 260 2,597
EC - 284 663 758 189 1,895
1C 105 246 281 70 702
Environmental Cost 1,855 1,853 1,853 1,855 7.420
FC 086 986 986 986 3.942
1C 870 8§70 870 870 3.478
Land Acquisition & Resettlement 9,824 0 0 0 9,824
FC 1] 0 0 0 0
LC - -, 9.824 0 - 0 0 9,824
Total Direct Cost 25551 25,172 43159 17,051 110,933
FC 7.356 13,374 23.359 10,342 54 431
LC 18,195 11,798 19.800 6,709 56,502
Contingency 1.191 1.944 3,469 1,160 7.764
FC 467 910 1,667 617 3.662
LC 724 1,034 1.802 542 4,102
Administration & Engineering Cost 3,833 3,776 6,474 2,558 16,640
FC 2,619 2,580 4.424 1,748 11,371
LC 1.214 1,196 2,050 810 5.269
Total Indirect Cost 5,024 53,720 9.943 3,717 24,404
FC 3,086 3.491 6,091 2.365 15,033
LC 1,937 2,230 3852 1,352 9.371
Total Construction Cost 30.574 30,892 53,102 20,769 135,337
FC 10,442 16,864 29.450 12,707 69,463
LC 20,132 14,028 23.652 8,061 63,873
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Disburing Program of EL Chaparral Project

[NO,

Previous yeat

1st year

2nd year

4th year

AMITITAISIOIN[DT TF

MAMI T [AISTONT]

F MAMI N TAS [OINDPY

FIMAIMI [J

MAIMJ

T1A[S

| E

] L

—

Staging

Starting Con

straciion

i

ALLLLL
Construciion Stage

: =TT

Completi)

Ui

Tendering for Main Works

1 1]

Main Civil Works

H/M Equipment

E/M Equipment
Transmission Equipment

W

Preparatory Works-

Disbursement

AdP:10.0%
AnP:533 %

7 %

Censtruction road 1 (B=5m)
Construction road 2 (B=6m)
Construction road 3 (B=11m)
Camp & office facility
Temporary constraction facility
Temporary yard developmant

existing road improvent
new road (permanent)
new road (temporary)

R

water supply, electric

suppl

! 1

T

1]

Main Civil Works .. " .,

s furanissaaa i b g

) 11

Disbursement

Ad.P:10.0%
AnP2.0%

AnP257%

AnPd91 %

N
RM:10.0 %
AnP32%

Temporary facility
Care of river

Dam

Spillway

Intake

Penstock
Powerhonse
Conrol house
Outlet

Switch yard

[

Hydro-mechanical Equipment:

. Tnstallation of penstock: (P) and gate

G

'L{'

G

Penstock

Ad.P:15.0%

AcP:35%

InP:40.0 %

RM:10.0 %

Disbursement

Gate

AdP:15.0%

0.0%

AcP35%

[ f

I I

RM:10.0%
_I5P40,0%
LLLLEE

vipmen

F l

Disbursement

1150 %

n.P:40.0 %

%

Main draft(D) and overhead traveling crane,
Main turbine & it's auxitiary equipment |
Main generator & it's auxiliaty equipment
Sub turbine & generator & it's auxiliary equipment

Power plant equipment

Switchyard equipment & main transformer

C)

[

Transmission Equipment

Ac.P : Payment when acceptance, InP : Paymenf when installed,
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Disbursement AnP:250% AnP:25.0% AnP:250% AnP:25.0%
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Note : AdP : Advance payment, AnP : Annual paymant, RM : Refention money,



77
(98

1 {Condition of Disbursement)
(1) Crvil Works

(2) Hydraulic Equiment

(3) Elestnc Equipment

3 (Disbursement)

(1) Preparatory Works

(2) Civil Works

(3) Hydraulic Equipment

(4) Electric Equipment

(5) Transmission Line

'

(6) Environmental Cost
{?) Land Acquisition
Total Direct Cost

(8) Contingency

(9) Administration & Engineering

Total Indirect Cost

Total Project Cost

Advance payment
Retention money
Annual payment

Advance payment
Payment when acceptec
Payment when installed
Retention money

same as (2)

ist year
s

R SRR
10% 4472
AP 26831

mwsv% 5 2

10%

AP
penstock iuds ;
15%/10% 2625
35%/40% . 0.0
gote g
15%/10% 14955
35%/40% Q0

19%/10%
35%/40%

1778.6
0.0

15%/10%
35%/40%
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Appendix 12.3
Calculated Quantity

Appendix 12.3.1: Summary of Quantity
Appendix 12.3.2: Civil Works

Appendix 12.3.3: Hydromechanical Equipment
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Appendix 12.3.1

Summary of Quantity
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EL Chaparral Project

Summary of Quantity

(1/2)
Item Unit | Caloulated Quantity| Adopted Quantity note
12.3.1 Civil Works
(1) Care of River

a)Upstream Gofferdam
Common Excavation me 3,709 3,800
Rock Excavation mé 1,590 1,600
Dam Concrete (RCC) m* 14,344 14,400
Others LS i 1

b)Downstream Cofferdam
Common Excavation m° 3417 3,500
Rock Excavation m° 1,485 1,500
Embankment m’ 2,906 3,000
Others LS 1 1

¢)Diversion Tunnel
Common Excavation m® 8,186 8,200
Tunnel Excavation m® 23,960 24,000
Lining Concrete me 2,062 2,100
Reinforced Bar ton 55 60
Others LS 1 1

(2) Dam

a)Dam
Common Excavation m? 124,419 124,500
Rock Excavation m 186,528 186,700
Dam Concrete (RGC) m 247,507 247,600 |mner concrete
Dam Concrete (conventional) 3 121,587 121,600 jouter concrete
Consohdation Grouting Drilling 4,320 4,400
GConsolidation Grouting Gement ton 81 90
Curtain Groutig Drilling m 46,713 46,300
Curtain Grouting Cement ton 2.180 2,200
Others LS 1 1

b)Spiltway
Structural Concrete m’ 22,572 23,000
Reinforced Bar ton 639 640
Others LS 1 1

1232




EL Chaparral Project

Summary of Quantity

(2/2)
em Unit | Galeulated Quantity - Adpted Quantity note
(3) Water Way
a)intake
Structural Concrete m 1,151 1,200
Reinforced Bar ton 58 60
Others LS 1 1
b)Penstock
Tunnel Excavation m® 2,365 2,400
Filling Concrete m’ 723 800
Structural Concrete m° 468 500
Rainforced Bar ton 14 20
Others . LS 1 1
(4) Powerhouse
a)Powerhouse
Common Excavation m® 35,860 35,900
Rock Excavation m® 143,439 - 143,500
Structural Congrete : m® 11,668 11,700
Reinforced Bar ton 734 740
" Others ' LS 1 1
b)Centrol Building
Contorel Building LS 1 1
c)Outlet
Common Excavation me 4,830 4,900
" Rock Excavation m? 11,269 11,300
Others Ls 1 1
d)Switchyard
Common Excavation me 13,856 13,800
Concrete (Foundation) m’ 92 100
Others LS. 1 1
3 Hydromechanical Equipment
Spillway Gate ton 1,127 1,130
Intake Gate ton 84 90
Intake Screen ton 20 20
Penstdck Tube * ton 350 350
Outlet Gate ton 68 70
Sluiceway and Steel Liner K LS 1 1

*1t is not included in the Calculation Quantity
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