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12.1 —fg

12.1.1 HEMA~NDTI X

(1) zZepk
Tribhuvan Z8#1%,. BETHL N b~ RTH D8 — )L THE—OEERZEETH 5, EHN
OFHH I, ENEHEEHOZZEIH Y . A MR bITWZEERIIR D 7 2% TH
5o YA FEL OB TEH 5 Damauli 225 R 4 Z £ TOREREIZF 55 km, B CK) 1.5 R 4 22
35,

(2) E¥
T w8 —Y T ¢ KIS EEE AL, R — L FPEES Tanahun BfOE®T 4 JINCH Y . B
A M~ X025 140 km IZAZE LT D, B b~ XvbERE (Prithivi Highway) % 5 H
LYo RiE< @ Damauli & THE T 4 REf 255,

KA TN S A "S~T 7 AT HI2F, X~ 7 Ul S ER]O Nadi )| % )5 25 G52
L0 600m FrioAMOMEEZFIHT S, ZOBEFKERKIL, IEEHN3km T, 1ZEAEN
REWETH LN, HOBITNARETH D, ¥ LHLEIL, Z OB OKEEH DI 2 km I[TALE
LTWA,

AN DA D R/ R— VT S D FEERERS . BRI - BT, A > RO a2 Tl
F &AL, A FENERS LTRSS VEPNICHR S D, ARFHECORZEL— M, 114
\Z7R L7z & 912, Middle Marsyangdi~”’ = 2 = 7 | &[] UBirganj ~ Hetauda ~ Narayangadh ~
Mugling@& 1 C©7 v S—t 7 4 %A k& 725, JEROE R RIL, MarsyangdiZk /)3 BT O
BERFFOFRAEID 248 N TH D,

1212 IEREAH

YA hUL< @ Damauli 12 NEA AT OZEERT (33kV) 23H 10, Z OZEEATA 5 Jhaputar (Seti
JITE Madi JIOEHR) (IZEE S L RAEESE T 33 kV ORCEM (3 km) i LHe LT
T AEE L L, THEHAENL ORETEEN S KFEAXENZET S,
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1213 avy)—+rAEH

FHE SV IREIC BB N BN TR Y | M LI D v e B SN DD HiR
HINERIZ/A D, 22T, 207 U — NAEMITEPEKRE S oo, ¥ 5 KEHEEHT LHT
WAETDHWAIAV A by 7 v — RNIZHERLCBM 77 MCUNL L ERATL5Z L 275,
Flo, MEMIZOWTHEM T 7 N CHRT L2235, kb, MEMIZOWTIEH, ¥4
MR D T TET 4 JINZATET 2 Madi JIOE k m B THIE ORI 1T TWDH DT,
RETHHBIFXZ IO OEALARETH D,

B TFERBEDI BN TRAET I AR A VB IONIER a7 U — b &E(ITable12.1.3-1
WY Th D,

KAV BEMLERV 2FHET 5,

Table 12.1.3-1 Excavation and Concrete volume for Main Structures

(Unit: m%)

Structure Rock excavation Concrete
Diversion Tunnel 80,400 22,900
Coffer Dam 1,200 5,400
Dam 1,260,000 890,000
Intake 68,400 6,600
Headrace Tunnel 65,600 15,800
Surge Tank 16,200 3,700
Penstock 8,300 3,500
Powerhouse 72,400 20,400
Tailrace Tunnel 34,500 9,500
Tailrace Surge Tank 24,900 5,100
Tailrace 9,200 2,900
Service Tunnels 70,700 4,400
Cable Shaft 10,500 3,000
Switchyard 37,600 800
Total 1,759,900 994,000

V = 994,000 x 2.046 / 2.6 x 1.125 = 844,565 = 880,000 m*

- -
— —

-
-

N

a7 U—h1mYS ) OFHEHE = 2.046 /m®
BMOENLRE =26
B OEFERO T 2 12.5%

X LPREI OB, BALE D DXL LD
FARTREE 2 HREIE D T0%REE &+
1,260,000 x 0.7 = 882,000 m*
LBl X LR

. BM~OW A AT

FNTE=N
R

DR TAERIZ L 280 A 2 B8 L THEM A~

(CBWTHAT LHHI X VIR BEMICEHRETH 5, ek,
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BMIZAREDAE UT2GE 13K E,. BREFTOME CTHRAET 2 BAF72EI XY Z2#E. #LT5H
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122 TEHEHSLUVIEIE

12.2.1 EEXKEH
COFHBETERINATERBEWIL. B 140mOERE L, 1 5ONEE 7.8 mODEBEIKE .

KIEER ., BOKBBLOHITRET TH L, 2 bOHEYZERT 57D OWEIEIXEEH

1,760,000 m*, =27 U — ki35 SRR 890,000 m°, Z O OFEREH7S 104,000 mPTH 2,
it T\ & 7z - T o+ HR FHEHE & Fig. 12.2.1-112 777
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TuYel bOTHEFEBIOLREICEELZ MFTHEILLTO®Y TH D,

(1) HE TR A%

X A0 TEHENC O 208 Tl A8, B A8 b UL F OB A & oo e &
Do

— oS VENTEE LI A AMA R OMK L BHRITH Y, EREEEE X TRERBLD

TR IIABEEH &5,

- HEERNE20mm U ELRDHO 12 2 BEH &9 %,

- HIC1 A, AMEMERR 2R,

fia T ATRE B AT, fEiE LR A 2 458 44Kk L 438 6 (KICOW T, T4 A THFREEOMI F
17 FEERRP-6 (R SN D AEEB R 5k (Table 43127 d) ZRICHE LT,

fit AT RE B #cks L OME LI ORE D 7= 012, LUT O & LM EE O KGR BIFT O 7 —
Z L, Kl & ERIZ XD A% B Ba et Lz,

- Al : 0815 Kharinitar LT ER (15 500 m) i 2 10 £ (1995 4F~ 2004 4F) 53

- Wi : 0817 Damauli BLRIFTE EHOIE 2 10 42 (1995 45 ~ 2004 4F) 4y

TOMR AMROFHELHETHHF L+HT, VAP RAVL, A=V 7777 L
(Y, b)) WERGEE/R LA TRETH Y . Lo A KL EET 5 & 5l
fie T rTdE F 40 Table 12.2.1-100 X 5 1272 o 7=,

Table 12.2.1-1 Number of Monthly Working Days

month
) 112 (3|45 |6 |7 |8] 9101112 |Sum| Ave
Work issue

Dam Excavation
] 22| 22| 25| 22| 21| 22| 20| 20| 21| 25| 23| 21| 264 22
Tunnel Excavation

Concrete Works 22| 22| 25| 22| 21| 23| 21| 21| 21| 25| 23| 21|267| 22
Drilling for Grout

Open 23| 23| 26| 23| 22| 23| 21| 21| 22| 26| 24| 22|276| 23

Galley and Tunnel 23| 23| 26| 24| 24| 26| 25| 24| 23| 26| 24| 22|290| 24

Flo, PRV IHE - T THICE L THEER LA TTRETH 5.

7p¥, ARFHENZIT 2 ARk LA RE A EU L, LROZENC X H@dtt2 58 L R
AW bDEd 2,

(2) HERHEM
T RA L MIR ANV ENICTSEND D AFITAHETH 2 0VEHABICKEDE A M3
BB -OENB X OENOR TGN GET 5, 8L, S %SO EMITIE I &
25,
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B =7 V—HUETT
Fig. 12.2.1-21TR 718 Y | # AE it EO 1 SAEEHc a7 ) — MET 7 > b &
BT D,

Concrete Production Plant

Fig. 12.2.1-2 Location of Concrete Production Plant

2y 7 Y — MGERENIARS L FRBEREDO 27 Y — NERS Ao TEES
EBMELEDZ, a7V — NABMIE TR 2 5REERHICA v 7 LizZ AL RE
AT OPEAI R 2 E ., 1 S L, B 77 o P Tl L|ET 5, 22
Wit A A, NoFyr—7F 0 b HEEESEOHEEL TRITOND,

ayy Y — ET T o F O EKIEFig. 12.2.1-312R7 9@ Y TH D, £/2. T D
k% (X Table 12.2.1-2(2 /45 0 & L7z,
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Fig. 12.2.1-3 General Plan of Concrete Production Plant
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Table 12.2.1-2  Specification of the Concrete Production Plant

Work Machine Specification Number
Aggregates . 1,800 mm x 4,800 mm, 600 t/h
. Shaking Feeder 1
Production DHS-6, 30 kW, 12.1t
1,220 mm x 1,520 mm, 410 t/h
Jaw Crasher 1

ASJ-60-48D, 150 kW, 78.0 t

300 mm x 1,520 mm, 193 t/h
Cone crasher 1
1260 Course Type, 110 kW, 38 t

90 mm x 1,300 mm, 87 t/h
Cone Crasher ] 2
3 1/2 51 Fine Type, 260 kW, 50 t

. 2,700 mm x 4,500 mm, 87 t/h
Rod Mill 1
KRM-915 CD, 480 kW, 75.0 t

B=09mxL=320m,B=08mxL=230m
Belt Conveyer B=06mxL=210m,B=05mxL=410m 1

B=15mxL=482m,B=09mxL=320m

Cement Stock Cement Silo 500 t class, Steel, 38 t 2
Fri-ash Silo 200 t class, Steel, 10.0 t 2
Mixing Batcher Plant 2.25 m® x 2 x2 set = 295 m°/h, 314.0 t 2
Cooling Water mixing cooler | 100 JRT 2
Wind Cooler 120 JRT 2
] . 250 JRT 1

Freezing Machine ] .
300 JRT for pipe cooling 1

1222 IBMEEIVIEIRE
NEAL DilcikSx, AV vz MOFEME COEN LIREZFig. 12.2.2-10 X 5 [ZHE
L7,

22U LEEEARB IO THENEZ R THR B IO TETREZ LR L, THEH
MU THEA SO 6 EL REL o=, AT /7 OV VT 4 HASRIX AOER T H
Thbd, 7uv=r FOTHEITFEEFIG. 122.2-212R7 LT,
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2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Remarks
No. Item Period [Q1 [Q2 [Q3 [Q4 |O1 |Q2 |Q3 [Q4 Q1 [Q2 |Q3 |Q4 [Q1 [Q2 [Q3 [Q4 |Q1 |Q2 |Q3 [Q4 [Q1 [Q2 |Q3 |Q4 [Q1 [Q2 [Q3 |Q4 |01 [Q2 |Q3 [Q4 |Q1 [Q2 |Q3 |Q4 [Q1 [Q2 |Q3 |04 [Q1 [Q2 [Q3 [Q4
DF/R v 'F/R

1|Upgrading Feasibility Study 29 months
2|Revision of EIA and Approval Procedure 5 months
3|Selection of Consultant for D/D 5 months
4|Investigation Works by NEA 9 months

(exploratory adits and in-situ testing)
5|Detailed Design 15 months I
6|Finance Arrangement 9 months

(with Project Cost in Upgrading F/S)
7| Tendering (2-stage tendering fro Civil Works) [ 6 months Completion

1 Y

8|Construction Works 72 months

(including preparatory works) ‘

Fig. 12.2.2-1 Expected Schedule for Upper Seti Storage Hydroelectric Project

4= L£ L C




Description 2009 2010 2011 2012 2013 2014 Remarks
Quantity | Unit FMAMIJJA JFMAMJ JASONDI[JFMAMJ JASONDIJFMAMJJASOND|IJFMAMIJJASOND|IJFMAMJJASOND
2|3|4(5/6|7|8 13[14] 15[ 16] 17] 18] 19] 20[21] 22] 23] 24| 25[ 26 27] 28] 29] 30[ 31[32[ 33] 34] 35 36| 37 38 39] 40] 41 42[ 43[ 44] 45] 46 47[ 48[ 49[ 50] 51] 52] 53 54] 5] 56] 57] 58] 59 60| 6 1] 62] 63] 64[ 6566 67] 68] 69] 70[ 71] 72
1 Preparatory Works
1.1 Access Road
(1) Improvement of Existing Road
(2) Access to Dam Site (2 km)
(3) Bridge No. 2
1.2 Temporary Power Supply
1.3 Camp and Office for NEA &Engineer
2 Civil Works
2.0 Temporary Works
Access to Work Fronts
2.1 Diversion Tunnel
(1) Tunnel Excavation 88,800 m? Y |River Diversion
(2) Cocrete Lining 44,180 m?
(3) Grounting Work 1 LS
(4) Upstream Coffer Dam 1 LS p—
(5) Downstream Coffer Dam 1 LS —
(6) Plug Concrete 1 LS
2.2 Dam & Spillway Completion| v
(1) Excavation 1,200,000 [ m?
(2) Grout Tunnel 680 m
(3) Curtain Grout 30,200 m
(4) Consolidation Grout 2,700 m
(5) Dam & Spillway Concrete 863,000 m? \ Start of Impoundin,
(6) Sand-drain Valve Installation 198 t J—
(7) Maintenance Flow Outlet Valve 23 t
(8) Spillway Gate Installation 444 t
2.3 Intake
(1) Open Excavation 97,670
(2) Tunnel Excavation 5,730 p—
(3) Shaft Excavation 3,970 —
(4) Tunnel Lining 2,370 J—
(5) Shaft Lining 1,100 p——
(6) Concrete 2,400 p—
(7) Gate & Screen Installation 219
2.4 Headrace Tunnel
(1) Work Adit 640 m
(2) Tunnel Excavation 970 m
(3) Tunnel Lining 15800 m’
(4) Grouting LS
2.5 Penstock
(1) Tunnel Excavation (Branch) 80 m
(2) Tunnel Excavation (Horizontal) 25 m —
(3) Shaft Excavation 90 m
(4) Steel Liner (with Backfill Concrete) 195 m
2.6 Headrace Surge Tank
(1) Work Adit 440 m
(2) Shaft Excavation 16200 m? - ——
(3) Concrete Lining 3700 m?
2.7 Powerhouse
(1) Excavation 72400 m?
(2) Concrete 20400 m
(3) Archtectual Work LS
2.8 Tailrace Surge Tank e
(1) Excavation 24900 m?
(2) Concrete 5100 m
2.9 Tailrace Tunnel (including Draft Tunnel)
(1) Tunnel Excavation (Tailrace Tunnel) 365 m
(2) Tunnel Excavation (Draft Tunnel) 138 m
(3) Tunnel Lining 11000 m | |
(4) Grouting LS
2.10 Tailrace Outlet
(1) Coffering LS
(2) Open Excavation 15100 m
(3) Concrete 2900 m® f—
2.11 Access Tunnel and Access Adit
(1) Main Access Tunnel
Portal Excavation 15700 m?
Tunnel Excavation 940 m
Invert Concrete & Lining 5300 m?
(2) Powerhouse Top Access Adit 220 m
(3) Penstock Installation Adit 151 m -
(4) Powerhouse Bottom Access Adit 128 m —
(5) Tailrace S/T Access Adit 89 m p—
2.12 Switch Yard
(1) Excavation 74200 m?
(2) Concrete 800 m —
(3) Control Building LS
2.14 Cable Tunnel
(1) Tunnel Excavation 860 m
(2) Inclined shaft Excavation 155 m
(3) Concrete 3600 m®
3 Hydromechanical Equipment
3.1 Dam & Spillway
(1) Sand-drain Valve Installation 198 t p—
(2) Maintenance Flow Outlet Valve 23 t (X R LA RN}
(3) Spillway Gate Installation 444 t
3.2 Intake
Gate & Screen Installation 219 e Bl el el Ll el o
3.3 Penstock
Steel Liner (with Backfill Concrete) 195 m T LI ICE ]
3.4 Tailrace Outlet
Gate & Screen Installation LS
4 Elecromechanical Equipment
4.1 Overhed Traveling Crane LS
4.2 #1 Unit p—
(1) Draft cube LS
(2) Spiral casing LS
(3) Runner LS (]
(4) Stator LS
(5) Rotor LS
4.3 #2 Unit LS
4.4 Power Plant Equipment LS
4.5 Main Transformer Ls
4.6 Switchyard LS
4.7 River Maintenance Generation Facility LS
5 Tansmission line LS

N4

et

€T

BE2EUETYH - BEZ¥EWHE

Fig. 12.2.2-2 Construction Schedule
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RHEAKES b oL
Z A

BokH

EOKEE b
TR KA
IKIERE
FEEIT

AR koL
=7 )V kv RIV
KB IR A
HOKEE & o xv
oK

BAPART

Zo7nYxl FTERSNDWEDITROBY THD,

L 6.6 m (BEAEEEE). 245 (K700 m. #J 900 m)

a7 ) — FEAR
B 140m, EETHE ;170 m. EE{AFS : 890,000 m®

BRI R EBOKR Syt — 11

a7 V— & N 7.8m, EE :927m
ORI AR N 17m &S 53 m
Frxrl WNEE: 78~31m JEE :195m
TR H2mxEsS42mxES 90m
ERAE T EER (B8 7 m) x 940 m

ERHEH FHEETE (£2 3 m) x1015 m

TR &S 8.5mxiE 6.5mxE X 30m

ar 7 U— &AL NE82m, JER : 365m
iR 25 mxES 20m

HEEV

(1) HEfE T
(R T, BERER OW R 2km) | BERER 2O ¥ L~OBIHER (2km), &7 4
ZDH No.2 iEGe, LHEME NG NEA L= P =T DOF v T OEEHFR LHETH D,
INSIEFEEEARTFEOFBARFEANIHIRKI TLHECEF LR L T LEND D,

@ #i
1) AL ER

T ALER T3 I EEKEE b o RV FHMAILO £ TO T 7 & A BB E| S NT-%. &
FT 5, IEEDLBEPEWDO T, 280 ko 2V RIFCHRAIT S, 7ok, EANT7
JHEARBEDOTD, SO Pl e Lz,

PE TR BN A RrE TR L D b D & LT, P EMMKIXTable 12.2.2-1
IR THDH, 2B, VIHIORES LEREI AV ITEE. 1552500 2 S
Az L, (E X35,

Table 12.2.2-1 Excavating Machines for Diversion Tunnel Work

Process Machine Num.
Drilling 3 Boom wheel Jumbo 2
Picking Giant breaker 2
Loading Wheel loader (with side dump of mounting 2.3 m®) 2
Shotcrete Wet type wheel shotcreting machine 1

SREAMKISY - BRAIERNSHE
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FARITHE SIS U, SR T (@1.2m) . ff=v 27 U—h, oy 2R KT
Eobol Uik, A TER, A o= MBoar 7 ) — METLEZEAT LR, AT A
Ry kD37 V= EE LT, 260 a7 U — ME 1 SRERM AR
RELLET T MV e b D LT D,

R b o RV5ERtR, 2 5 B RV ERRTH A Bl & OBEBEDOTT Z KA ATRE &
25 0DT, WEOMIZEMEE 7 5 ERANCHA L, Bk 004 A TRAET 2HHIT Y &
FIMZEA L, —RFEETIC L VRS 5, IR OIRRE TEXIEZ K7 A 12 Lz,
BRI T2 FET 5, OTar 27V — b EARET D, 8T, 15K
DM A O EFEKIIC S # 2ZEOHREIT 0 W INCEA L, TR 2807 5,

2) X LHEHI

Z AHEEI TEE A DA R R~ OEAR D ER LTtk EFFT 5, BAMGERIZIHE
KEE B RN TFERO-0, ¥ LK (ELA20m) L0 EOXBIZOWTHREIZ1T 9,
HEREIC LA, AR E D HRHEREYITE N 2D BNT/ AR FTT Ny NEER
K0 TARD, ERIRATNZERE, XV 20N &R0 O TH LR HE AP 2
R, IRV EEE L, X LHUS X 0K 2km TURA RO A OB A b
7Y — NIl T 5, 20%., WA TEOEBICEL 2N 6, ETE(E R0
L OREEEE LoD, WH., ELA20m LY FTORXBOHHIZEED D,

FIRALERSE T #% . $REI XU ZWJINCE E LN 6 R FHy M X0 ARG R
FIRFICHE Y T2N5, W, IEIEEAE U, $EI XY 20 PRE L 0 REE ok
RS 5, ZEAROIRBINKE T O%., WK A2 2 258 L7225 EL280 m £ THEY T
T 5,

PRI O FEFE X Table 12.2.2-212 738 Y Th 5,

Table 12.2.2-2 Machines for Dam Excavation

Process Machine Specification Num.
Drilling Crawler drill with oil pressure 150kg | 8.4 t 6
class Bit diameter 65mm

Leg-hammer 40 kg class 18
Bulling Bulldozer with lipper 32t class 31.7t
Loading Backhoe mounting volume 1.6m° 338t
Carrying 10t Dump track 9.7t 10

B, FLhars)—hOEREBIICy I~ —TEETLZLE LK,

HBAE, EAEB I OWIRE WY (Z24L) I2Z2nFh, 13, 12, 15 3%—F 4 — %A
T 5 TET, ZOGE OEKIEEI O H BIGHEESE R & 11X Table 12.2.2-3127~ 7 &
N2 D,
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Table 12.2.2-3 Monthly Planned Excavation Volume and Required Construction Period

Site
Item Left Right ) Total
abutment abutment Riverbed
Monthly planned excavation volume 57,159 30,912 35,241 —
Required months 11.3 11.3 5.8 18

3) LA
X LIREI I IREE DS 77 0 b R v OBt A S (EL.420 m, EL.345m, EL.283 m)
ICEE LR, X AN EWITLCZ T 7 b MUV OIREIZ4T 5, & D FERERHEI 23
T L%, 779 M AV TIHEDEFT TR —U 7 &7, 77U MEAZAT
96
779 8 M RAARRIB LN T T MEANCEE L COME AT eI Table 12.2.2-4,
S5IZR318D Th D,

Table 12.2.2-4 Machines for Grouting Tunnel Excavation

Process Machine Num.
Drilling Wheel type 2 boom jumbo 2
Picking Giant breaker Oil pressure type 600~800kg class 2
Loading Wheel loader with side dump type mounting 2.3 m® 2
Shotcreting Wet type wheel shotcreting machine 2

Table 12.2.2-5 Machines for Grouting Work

Process Machine Num.

Drilling Rotary drilling machine 6
Percussion drilling machine 1
Crawler type 150kg class ¢ 65

Injection Grout mixer (Vertical type, 2 tanks) 4

Grout Pump

Injection pressure control device

4) HFrzary— O
H iy Y — hORIEK 890,000 M Tdh D, F AIIIRKEARIRAICALES D00, B
Dary )= ENRLLTOUA Y—TLIENEA SN2 EF O 6, #]IER (L) &
KL (H) OEO/NSNHO%Table 12.2.2-6127R7 L7,
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Table 12.2.2-6 Examples of Small Ratio of Height to Length of RCC Gravity Dams

No. Country Name Height (H) | Length (L) L/H Remarks
(m) (m)

1 |Alegeria Koudiat Acerdoune 116 335 2.89
2 |Chile Ralco 155 360 2.32
3 |China Jiangya 131 327 2.50
4 |China Mianhuantan 111 310 2.79
5 |Colombia Miel | 188 345 1.84
6 |Japan Chiya 98 259 2.64
7 |Japan Kazunogawa 105 264 251
8 [Japan Kubusugawa 95 253 2.66
9 |Japan Sakaigawa 115 298 2.59
10 [Japan Tomisato 111 250 2.25
11 |Mexico Trigomil 100 250 2.50

Upper Seti (conventional) 140 170 1.21 |for comparison

Source: Yaerbook 2005, Water Power & Dam Construction
Note: Study Team picked up smaller ratio of L/H of RCC gravity dams in the world listed. in the source.

T o=t T A ZLDIIIRUHD/NE 2 X LY A FTO LA ¥ —TIEOBRHITZER
HO 7t TSREE S T L, 2o R a AR BETar 27 ) — o B2 L

776

a7 V= MIFLLVK Lkm A ED 1 SRR AICERE L 7ca 7 U — b

BEFS5 0 P LY ASM T VT — 2 —TH LY A FPETHEMB L, Z ZTHIFF > 7R
NT VAT = TR RIA I, Ny NRTEREOATy MIEASIRIZR, ¥
V=7 L —ICTHRGITICERT 5, 2V —27 L— 2 OFRENMNE & BEHEPHIX
Fig. 12.2.2-3l1C~ 90 Th 5, i, MESRMEICEA, 227 U — M LHEiPH K%
HN—="T&E D LR L7 liE T — T 7 L— R & LT,
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Fig. 12.2.2-3 Tower Crane Location and Workable Zone

K AE L OVKEFEITTL00 TMERED a7 U — NE T 520885 508, 4 A
a7 V— b THMAZ 24 » AL 4257 ) — FEMRICVEZ TS5 A
21X Table 12.2.2-712 R T X H i o 7=,

Table 12.2.2-7 Machines for concreting work

Num.

Remarks

Machine Specification
Agitator Track 45m°
Transfer Car 4.5m®

(Dump Forward type)

Steel Stage

(for 2 set of rails)
W: 8.0m x L: 90m

Bucket stand Car

45m°

Tower Crane

with oil pressure fixed type
(Pear height is 75m.)

Hanging Load x Movable radius
13.5t x 75m

10 Plant to Dam
2 For dumping to bucket

1 Set at EL.330m

12-19
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Fig. 12.2.2-4 Longitudinal Joints of Dam Concrete
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Fig. 12.2.2-5 Transverse Joints in Upstream-Downstream Section
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Table 12.3.3-1 Labor Cost in Nepal (Tanabu District)

FC LC LC
Code Particular Unit (US$) (US$) Per day | Remark
(Nrs)

L1010 Foreman, foreign m.d 200.00
L0010 Foreman A (Skilled) m.d 8.952| 633.00|] Tanahu
L0011 Foreman B (Semi-skilled) m.d 7.114] 503.00|] Tanahu
L0020 Operator A (Skilled) m.d 8.952] 633.00] Tanahu
L0021 Operator B (Semi-skilled) m.d 7.114] 503.00|] Tanahu
L0030 Assistant operator m.d 4.893] 346.00] Tanahu
L0040 Driver A (Heavey Truck) m.d 7.114] 503.00|] Tanahu
L0041 Driver B (Light Viecle) m.d 4.893[ 346.00] Tanahu
L0050 Mechanic A (Skilled) m.d 8.952] 633.00] Tanahu
L0051 Mechanic B (Semi-skilled)  [m.d 7.114] 503.00| Tanahu
L0060 Electrician A (Skilled) m.d 7.114] 503.00] Tanahu
L0061 Electrician B (Semi-skilled) [m.d 4.893] 346.00] Tanahu
L0070 Welder A m.d 7.114] 503.00|] Tanahu
L0090 Carpenter A (Skilled) m.d 8.952| 633.00|] Tanahu
L0091 Carpenter B (Semi-skilled) |m.d 7.114] 503.00|] Tanahu
L0100 Form worker m.d 4.893] 346.00] Tanahu
L0120 Boring worker m.d 4.893[ 346.00] Tanahu
L0121 Grout worker m.d 4.893[ 346.00] Tanahu
L0130 Concrete worker m.d 4.893[ 346.00] Tanahu
L0140 Driller A m.d 7.114] 503.00|] Tanahu
L0150 Tunnel worker A m.d 7.114] 503.00] Tanahu
L0151 Tunnel worker B m.d 4.893[ 346.00] Tanahu
L0200 Blasting worker m.d 7.114] 503.00] Tanahu
L0210 Steel worker m.d 7.114] 503.00| Tanahu
L0220 Rebar worker m.d 7.114] 503.00] Tanahu
L0230 Grout worker A (Skilled) m.d 7.114] 503.00|] Tanahu
L0231 Grout worker B (Semi-skilled)|m.d 4.893] 346.00] Tanahu
L0290 Skilled labor m.d. 4.893] 346.00] Tanahu
L0300 Common labor m.d. 3.536 250.00] Tanahu

FN— )V E N CHREERTRE/R B O BARIZ W T, BB ORI e 7V o V%5 2T - -4
RICEESW 2, FEEM O EAMIXTable 12.3.3-2I2779 @Y Th 5,
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Table 12.3.3-2 District Construction Material Rate in Tanahu District

S:No Description Unit Rate Rates
(NRPs) (US9) Remarks
2 |Cement (50 Kg)
Hetauda bag 340.00 4.81
Udayapur bag 340.00 4.81
Indian, 43 Grade bag 350.00 4.95
Indian, 53 Grade bag 355.00 5.02
White cement (50 Kg) bag 910.00 12.87
12 |Wood
Sa lwood Cu. Ft 1,136.00 16.07,
Sissau wood Cu. Ft 600.00 8.49
Fi rewood 100 kg 300.00 4.24
15 |steel Reinforcement Bar
dia 6-8mm kg 43.00 0.61
dia 10-22mm kg 42.00 0.59
dia 25- 32mm kg 43.00 0.61]
dia4.75- 7mm kg 45.00 0.64
16 |Gl sheet
26 gauge, heavy Bundle 5,000.00 70.71
26 gauge, medium Bundle 4,550.00 64.35
26 gauge, commercial Bundle 3,900.00 55.15
28 gauge, commercial Bundle 3,600.00 50.91
17 |Steel pipe (p150mm) m 2,350.00 33.23
18 |Dynamite 25/32 mm kg 4.16
Special Dynamite kg 20.80
ANFO kg 2.75

Note:

1 Value added tax is not included in the above specified items.

2 The rates specified above are for the headquarter ofTanahun district, damauli and adjacent at
For other places, transportation cost is to be added.

3 Rates for the items other than specified items will be as per the rate of any HMG/N authorised

4 For the excavation of road by using dozzar, the rate will be as per Heavy Equipment Division o

1234 ALY FOIEE

1231 B X OV123 2 CRRE L5 TR L= di% L% (Construction Cost) 13 ¥Efi T
HF. EARTEE, KIS, BXHEHEREL L ORERO LHEEOEF THKREINS,

TuYxy FOTERTER THEEORR, itk LOEEE, LB, MEEB LT
BRI T D THE THR SN D,

Tuvzl NOTEEITIROBEY ThD,

TEHE# .
THEEONRZEH Z L2, NE, JME5]ICTable 12.3.4-11Z~ L7z,
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Table 12.3.4-1 Project Construction Cost

. - Unit Price(US$ Amount (US$
No. Item Unit | Quantity Total Foreig(n )Local Total Foreién ) Local
1 |Preparatory Works
1.1 |Access Road LS 1 640,000 0 640,000
1.2 |Temporary Power Supply LS 1 400,000 400,000
13 |CamP and Office for NEA & LS 1 1,200,000 0| 1,200,000
Engineer
Total 2,240,000 0 2,240,000
2 [Civil Works
2.1 [Diversion Tunnel & Care of River
Tunnel Excavation m3 80,400 42.6 317 10.9 3,425,040 2,548,680 876,360
Tunnel Supporting Work
Shotcrete 5cm m? 30,700 14.0 8.0 6.0 429,800 245,600 184,200
Shotcrete 10cm m? 9,000 274 17.0 104 246,600 153,000 93,600
Rock Bolt m 14,100 22.3 8.3 14.0 314,430 117,030 197,400
Steel Support ton 50| 1323.6 241 | 1299.5 66,180 1,205 64,975
Concrete Lining m3 22,900 82.8 56.9 25.9 1,896,120 1,303,010 593,110
Reinforce Bar t 950/ 888.6 25.6 863.0 844,170 24,320 819,850
Formwork m? 1,910 125 0.1 124 23,875 191 23,684
Others LS 0 2,898,486 1,757,214 1,141,272
Care of River LS 1 4,464,000 2,678,000 1,786,000
Sub-total 14,608,701 8,828,250 5,780,451
2.2 [Dam & Spillway
Open Excavation (Rock) m3 1,260,000 74 6.1 13 9,324,000 7,686,000 1,638,000
Downstream Channel m3 63,900 7.4 6.1 1.3 472,860 389,790 83,070
Dam Cocrete m3 888,900 112.2 66.7 455 99,734,580 59,289,630 40,444,950
Reinforce Bar ton 2,900 888.6 25.6 863.0 2,576,940 74,240 2,502,700
Grouting Tunnel m 680| 4954.0| 3566.9| 1387.1 3,368,720 2,425,492 943,228
Curtain Grout m 45,2000 111.0 106.8 42 5,017,200 4,827,360 189,840
Consolidation Grout m 4,000 108.6 105.3 3.3 434,400 421,200 13,200
Protection Concrete m3 19,800 74.0 48.1 25.9 1,465,200 952,380 512,820
Form m2 10,900 11.4 7.2 4.2 124,260 78,480 45,780
Others 0 3,675,545 2,284,337 1,391,208
Sub-total 126,193,705 78,428,909 47,764,796
2.3 |Intake
Open Excavation (Common) m3 29,300 2.9 1.7 1.2 84,970 49,810 35,160
Open Excavation (Rock) m3 68,370 7.5 4.8 2.7 512,775 328,176 184,599
Tunnel Excavation m3 5,730 42.6 31.7 10.9 244,098 181,641 62,457
Tunnel Supporting Work
Shotcrete 10cm m2 1,770 27.2 16.9 10.3 48,144 29,913 18,231
Rock Bolt m 3,680 223 8.3 14.0 82,064 30,544 51,520
Steel Support ton 35[ 1323.6 241 | 1299.5 46,326 844 45,483
Shaft Excavation m3 3,970 29.7 217 8.0 117,909 86,149 31,760
Shaft Supporting Work
Shotcrete 5cm m2 1,020 14.0 8.0 6.0 14,280 8,160 6,120
Shotcrete 10cm m2 690 27.2 16.9 10.3 18,768 11,661 7,107
Rock Bolt m 640 223 8.3 14.0 14,272 5,312 8,960
Steel Support ton 12 13236 24.1| 12995 15,883 289 15,594
Shotcrete for Slope Protection m2 5,500 27.2 16.9 10.3 149,600 92,950 56,650
Structure Concrete m3 3,080 74.1 47.9 26.2 228,228 147,532 80,696
Shaft Lining Concrete m3 1,100 82.8 56.9 25.9 91,080 62,590 28,490
Tunnel Lining Concrete m3 2,370 82.8 56.9 25.9 196,236 134,853 61,383
Wall Concrete m3 2,400 74.0 48.1 25.9 177,600 115,440 62,160
Reinforce Bar t 650 888.6 25.6 863.0 577,590 16,640 560,950
Tunnel Formwork m? 2,690 18.2 125 5.7 48,958 33,625 15,333
Shaft Formwork m? 2,630 115 7.3 4.2 30,245 19,199 11,046
Structure Formwork m2 2,230 115 7.3 4.2 25,645 16,279 9,366
Others LS 1 413,516 192,002 221,514
Sub-total 3,138,187 1,563,609 1,574,578
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. - Unit Price(US$ Amount (US$
No. Item Unit | Quantity Total Foreig(n )Local Total Foreién ) Local
2.4 [Headrace Tunnel
Excavation, tunnel m’ 65,600 42.6 31.7 10.9 2,794,560 2,079,520 715,040
Tunnel supporting work
Shotcrete 5cm m? 13,900 14.0 8.0 6.0 194,600 111,200 83,400
Shotcrete 10cm m? 7,700 274 17.0 104 210,980 130,900 80,080
Rock Bolt m 23,400 23.7 9.4 14.3 554,580 219,960 334,620
Steel Support ton 9| 13413 23.8| 13175 12,072 214 11,858
Concrete, lining m’ 15,800 82.8 56.9 25.9 1,308,240 899,020 409,220
Re-bar ton 480 888.6 25.6 863.0 426,528 12,288 414,240
Formwork m? 8,700 125 0.1 124 108,750 870 107,880
Work adit m 640| 4413.1| 3046.7 | 1366.4 2,824,384 1,949,888 874,496
Others 7% 590,429 378,270 212,158
Sub-total 9,025,122 5,782,130 3,242,992
2.5 [Headrace Surge Tank
Excavation, shaft m® 16,200 29.7 21.7 8.0 481,140 351,540 129,600
Tunnel supporting work
Shotcrete 10cm m? 3,400 274 17.0 104 93,160 57,800 35,360
Rock Bolt, 25mm dia., 5m length m 4,020 20.5 8.7 11.8 82,410 34,974 47,436
Concrete, Structure m® 3,700 74.1 47.9 26.2 274,170 177,230 96,940
Re-bar ton 185| 888.6 25.6 863.0 164,391 4,736 159,655
Formwork m’ 3,100 115 73 42 35,650 22,630 13,020
Work Adit m 425| 2506.8| 1600.6 906.2 1,065,390 680,255 385,135
Others 7% 153,742 93,042 60,700
Sub-total 2,350,053 1,422,207 927,846
2.6 |Penstock
Excavation, tunnel m® 3,500 46.6 34.8 11.8 163,100 121,800 41,300
Excavation, inclined shaft m® 4,800 118.3 93.7 24.6 567,840 449,760 118,080
Tunnel supporting work
Shotcrete 10cm m’ 3,800 274 17.0 10.4 104,120 64,600 39,520
Rockbolt m 3,200 23.7 9.4 14.3 75,840 30,080 45,760
Concrete, backfill m’ 3,500 74.1 47.9 26.2 259,350 167,650 91,700
Others 7% 81,918 58,372 23,545
Sub-total 1,252,168 892,262 359,905
2.7 |Powerhouse
Excavation, Cavern m® 72,400 32.6 23.6 9.0 2,360,240 1,708,640 651,600
Cavern supporting work
Shotcrete 32cm m? 3,300 111.3 84.6 26.7 367,290 279,180 88,110
Shotcrete 24cm m? 3,400 78.2 59.5 18.7 265,880 202,300 63,580
Shotcrete 16cm m? 2,900 55.6 42.3 13.3 161,240 122,670 38,570
PS Anchor, 100t, 20m m 35,800 146.5 139.1 7.4 5,244,700 4,979,780 264,920
PS Anchor, 60t, 15m m 1,800 93.4 88.1 5.3 168,120 158,580 9,540
PS Anchor, 60t, 10m m 1,400 97.9 92.4 5.5 137,060 129,360 7,700
Rockbolt, 25mm dia., 5m length m 10,500 20.5 8.7 11.8 215,250 91,350 123,900
Concrete, structure m® 20,400 74.1 47.9 26.2 1,511,640 977,160 534,480
Re-bar ton 1,370 888.6 25.6 863.0 1,217,382 35,072 1,182,310
Formwork m? 18,000 115 7.3 4.2 207,000 131,400 75,600
Building and utility works LS 2,756,474 2,049,602 706,872
Others 7% 1,022,859 760,556.6 262,302.7
Sub-total 15,635,135| 11,625,651 4,009,485
2.8 [Access Tunnel
Excavation, common m® 9,900 2.9 1.7 1.2 28,710 16,830 11,880
Excavation, Rock m’ 5,800 7.5 4.8 2.7 43,500 27,840 15,660
Excavation, Tunnel m’ 74,800 50.3 37.6 12.7 3,762,440 2,812,480 949,960
Slope protection work
Shorcrete 10cm m? 900 27.4 17.0 10.4 24,660 15,300 9,360
Concrete, wall m® 700 74.1 47.9 26.2 51,870 33,530 18,340
Re-bar ton 35 888.6 25.6 863.0 31,101 896 30,205
Formwork m? 900 115 7.3 4.2 10,350 6,570 3,780
Tunnel supporting work
Shotcrete, 10cm m? 28,700 274 17.0 104 786,380 487,900 298,480
Rockbolt, 25mm dia., 3m length m 35,300 23.7 9.4 14.3 836,610 331,820 504,790
Steel Support ton 20| 13416 241 | 13175 26,832 482 26,350,
Concrete, lining m® 5,300 82.8 56.9 25.9 438,840 301,570 137,270
Re-bar ton 160 888.6 25.6 863.0 142,176 4,096 138,080
Formwork m? 1,050 115 73 4.2 12,075 7,665 4,410
Others 7% 433,688 283,289 150,400
Sub-total 6,629,232 4,330,268\ 2,298,965

12-31

SREAMKISY - BRAIERNSHE



RIS-IWEP vy NN —EF 1 KHREFHERE
P4 FILUIR—

. - Unit Price(US$ Amount (US$
No. Item Unit | Quantity Total Foreig(n )Local Total Foreién ) Local
2.9 |Cable Shaft
Excavation, Tunnel m? 10,900 69.6 17.1 52.5 758,640 186,390 572,250
Excavation, inclined shaft m? 1,900 156.5 138.9 17.6 297,350 263,910 33,440
Tunnel supporting work
Shorcrete 10cm m? 10,300 141 8.0 6.1 145,230 82,400 62,830
Rockbolt, 25mm dia., 2m length m 8,500 23.7 9.4 14.3 201,450 79,900 121,550
Steel Support ton 10| 1323.6 24.1| 12995 13,236 241 12,995
Concrete lining m® 3,600 82.8 56.9 25.9 298,080 204,840 93,240
Re-bar ton 100 888.6 25.6 863.0 88,860 2,560 86,300
Formwork m? 8,500 115 7.3 42 97,750 62,050 35,700
Others 7% 133,042 61,760 71,281
Sub-total 2,033,638 944,051 1,089,586
2.10 |Switchyard
Excavation, common m® 36,600 2.9 1.7 1.2 106,140 62,220 43,920
Excavation, rock m® 37,600 7.5 4.8 2.7 282,000 180,480 101,520
Slope protection work
Shorcrete 10cm m? 1,400 27.4 17.0 104 38,360 23,800 14,560
Concrete, wall m® 800 74.1 47.9 26.2 59,280 38,320 20,960
Re-bar ton 40| 888.6 25.6 863.0 35,544 1,024 34,520
Formwork m’ 1,100 115 7.3 4.2 12,650 8,030 4,620
Others 7% 37,378 21,971 15,407
Sub-total 571,352 335,845] 235,507
2.11 |Tailrace Surge Chamber
Excavation, shaft m’ 24,900 29.7 217 8.0 739,530 540,330 199,200
Tunnel supporting work
Shotcrete 10cm m? 4,100 27.4 17.0 104 112,340 69,700 42,640
Rock Bolt, 25mm dia., 5m length m 4,900 205 8.7 11.8 100,450 42,630 57,820
PS Anchor, 60t, 10m m 9,900 97.9 92.4 5.5 969,210 914,760 54,450
Concrete, Structure m® 5,100 82.8 56.9 25.9 422,280 290,190 132,090
Re-bar ton 260| 888.6 25.6 863.0 231,036 6,656 224,380
Formwork m? 4,500 115 7.3 4.2 51,750 32,850 18,900
Work Adit m 180 2134.9| 14249 710.0 384,282 256,482 127,800
Others 7% 210,761 150,752 60,010
Sub-total 3,221,639 2,304,350 917,290
2.12 |Tailrace Tunnel
Excavation, tunnel m’ 40,000 42.5 31.7 10.8 1,700,000 1,268,000 432,000
Tunnel supporting work
Shotcrete 5cm m? 1,700 14.1 8.0 6.1 23,970 13,600 10,370
Shotcrete 10cm m? 10,500 27.4 17.0 10.4 287,700 178,500 109,200
Rock Bolt m 16,200 22.3 8.3 14.0 361,260 134,460 226,800
Steel Support ton 20| 13416 24.1| 13175 26,832 482 26,350
Concrete, lining m’ 11,000 82.8 56.9 25.9 910,800 625,900 284,900
Re-bar ton 400 888.6 25.6 863.0 355,440 10,240 345,200
Formwork m? 12,500 115 7.3 4.2 143,750 91,250 52,500
Others 7% 266,683 162,570 104,112
Sub-total 4,076,435 2,485,002] 1,591,432
2.13 [Outlet
Excavation, common m® 5,900 2.9 1.7 1.2 17,110 10,030 7,080
Excavation, rock m® 9,200 7.5 4.8 2.7 69,000 44,160 24,840
Concrete, Structure m® 2,900 74.1 47.9 26.2 214,890 138,910 75,980
Re-bar ton 210] 888.6 25.6 863.0 186,606 5,376 181,230
Formwork m? 2,100 115 7.3 4.2 24,150 15,330 8,820
Others 15% 76,763 32,071 44,693
Sub-total 588,519 245,877 342,643
2.14 |Miscellaneous Works 1% 1,893,239 1,191,884 701,355
2.15 2':;3;7??2‘:"’" at Reservoir 2,100,000 o 2,100,000
Total 193,317,125| 120,380,296/ 72,936,829
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No. Item Unit | Quantity Total Foreig(n )Local Total Foreign Local
3 |Hydromechanical Equipment
3.1 [Spillway Gate t 444 6150 5500 650 2,730,600 2,442,000 288,600
3.2 |Sediment Flushing Facilities
High-pressure Slide Gate t 200 6700 6000 700 1,340,000 1,200,000 140,000
High-pressure Radial Gate t 241 6700 6000 700 1,614,700 1,446,000 168,700
Flushing Tube t 396 5500 4500 1000 2,178,000 1,782,000 396,000
3.3 [Intake Gate t 141 6260 5600 660 882,660 789,600 93,060
3.4 [Intake Screen t 78 5500 4500 1000 429,000 351,000 78,000
3.5 |Maintenance Flow Outlet Valve t 23 8050 7200 850 185,150 165,600 19,550
3.6 [Steel Penstock t 930 5500 4500 1000 5,115,000 4,185,000 930,000
3.7 |Draft Gate t 224 8050 7200 850 1,803,200 1,612,800 190,400
3.8 |Tailrace Gate t 56 6350 5700 650 352,425 316,350 36,075
Total 16,630,735 14,290,350 2,340,385
4 |Elecromechanical Equipment
4.1 [Overhed Traveling Crane LS 1 1,520,000 1,450,000 70,000
4.2 |Turbine & Generator LS 1 36,210,000 34,490,000 1,720,000
4.3 [Main Transformer (incl. Switchyard) LS 1 6,450,000 6,140,000 310,000
4.4 [River Maintenance Generation Facility LS 1 3,000,000 2,700,000 300,000
Total 47,180,000 | 44,780,000 2,400,000
5 [Tansmission line
LS 1 9,000,000 7,650,000 1,350,000
Construction Cost
Total of Direct Cost (1 to 5) 268,367,860 | 187,100,646 | 81,267,214
6 |Environmental Cost
6.1 |Cost for Physical Environment LS 1 2,386,000 0 2,386,000
6.2 |Cost for Biological Environment LS 1 7,430,000 900,000 6,530,000
6.3 |Cost for Resettlement Plan LS 1 15,943,000 0| 15,943,000
6.4 |Social Action Program LS 1 3,339,000 0 3,339,000
Total 29,098,000 900,000/ 28,198,000
7 |Adiministration and Engineering Fee
18,785,750 13,097,045 5,688,705
8 [Contingency
24,651,149 | 15,419,047 9,232,102
Total of Indirect Cost (6 to 8)
72,534,899 | 29,416,092 | 43,118,807
9 [Project Construction Cost (1 to 9) 340,902,759 | 216,516,738 124,386,022
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12.35 FEJFEEL
7y s OFRERIFTEE 4 % Table 12.3.5-112/Rr L 7=,

Table 12.3.5-1 Disbursement Schedule of Project Construction Cost

No. Item 1st Year | 2nd Year | 3rd Year | 4th Year | 5th Year | 6th Year | Total
1 |Preparatory Works 2,240 0 0 0 0 0 2,240
Foreign 0 0 0 0 0 0 0
Local 2,240 0 0 0 0 0 2,240
2 |Civil Works 12,167 | 28,488 | 24,770 65,045| 60,667 2,180 | 193,317
Foreign 7,540 19,483| 16,287 | 39,351| 37,025 694 | 120,380
Local 4,627 9,005 8,483 | 25,694 23,642 1,486 72,937
3 [Hydromechanical Equipment 0 0 3,160 3,326 6,676 3,469 16,631
Foreign 0 0 2,715 2,858 5,716 3,001 14,290
Local 0 0 445 468 960 468 2,341
4 |Elecromechanical Equipment 0 0 8,836 9,436 | 24,190 4,718 47,180
Foreign 0 0 8,416 8,956 [ 22,930 4,478 44,780
Local 0 0 420 480 1,260 240 2,400
5 [Tansmission line 0 0 1,800 1,800 4,500 900 9,000
Foreign 0 0 1,530 1,530 3,825 765 7,650
Local 0 0 270 270 675 135 1,350
6 |Environmental Cost 25,425 0 0 0 1,298 2,375 29,098
Foreign 0 0 0 0 0 900 900
Local 25,425 0 0 0 1,298 1,475 28,198
7 |Adiministration and Engineering Fee 1,009 1,994 2,699 5,573 6,723 789 18,787
Foreign 528 1,364 2,026 3,689 4,865 626 13,098
Local 481 630 673 1,884 1,858 163 5,689
8 |Contingency 2,712 2,849 3,167 7,232 7,900 790 24,650
Foreign 754 1,948 2,262 4,602 5,326 527 18,800
Local 1,958 901 905 2,630 2,574 263 10,947
9 |Total 43,553 33,331 44,432 92,412 111,954| 15,221| 340,903
Foreign 8,822 22,795| 33,236| 60,986| 79,687 10,991 | 216,517
Local 34,731 10,536 | 11,196 | 31,426| 32,267 4,230 | 124,386
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Table 13.1.2-2  Annual Investment Amount for Major Items

(HAZ : 1000US$)

LORBE | KTy - B | SR BR LA rEl#
14EH 16,053 0 0 24,027 40,079
24H 32,277 0 0 0 32,277
34FH 27,988 13,339 1,986 0 43,313
44H 73,096 14,187 1,986 0 89,269
54 H 68,214 34,321 4,864 1,227 108,727
6 - H 2,377 9,090 993 2,339 14,799
o gt 220,006 70,937 9,929 27,592 328,464

)

HEEAHERF Y (REFHATS)

EEESEBR IS THEOBRZRBEIC—CEO0ORELN T CAEMTESHELERT 5
(Table 13.1.2-3%2M), ZORFa P2 FOEUT e =7 MBI ARBRICED S

DThHD,
Table 13.1.2-3 O&M Costs at Economic Price
(HA7 : 1000US$)
THH R oty =R AR
AT HE 220,006 0.5% 1,100.0
EA R AL 70,937 1.5% 1064.1
EEMR T H 9,929 1.5% 148.9
& &t 2,313.0
7ok, RSN HER ORISR T 28488 « EBHRIZOWV TR, IHREREE S

B LT, X O HEHTE & ik AT,
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Table 13.1.2-1 Initial Investment Cost (at Economic Price)
(unit: US$1000)
Year 0 1 2 3 4 5 Total
1. Preparatory Works FC 0 0 0 0 0 0 0
LC 2,016 0 0 0 0 0 2,016
Civil Works FC 7,540 19,483 16,287 39,351 37,025 694 120,380
LC 4,164 8,105 7,635 23,125 21,278 1,337 65,643
Eng. and Administration FC 528 1,364 1,140 2,755 2,592 49 8,427
LC 433 567 534 1,619 1,489 94 4,736
Contingency FC 754 1,948 1,629 3,935 3,703 69 12,038
LC 618 810 763 2,312 2,128 134 6,766
Total FC 8,822 22,795 19,056 46,041 43,319 812 140,845
LC 7,231 9,482 8,933 27,056 24,895 1,565 79,161
Total 16,053 32,277 27,988 73,096 68,214 2,377 220,006
2. Hydromechanical Equipment FC 0 0 2,715 2,858 5,716 3,001 14,290
LC 0 0 401 421 864 421 2,107
Eng. and Administration FC 0 0 190 200 400 210 1,000
LC 0 0 28 29 60 29 147
Contingency FC 0 0 136 143 286 150 715
LC 0 0 20 21 43 21 105
Total FC 0 0 3,041 3,201 6,402 3,361 16,005
LC 0 0 449 472 968 472 2,360
Total 0 0 3,489 3,673 7,370 3,833 18,365
3. Electromechanical Equipment FC 0 0 8416 8956 22930 4478 44,780
LC 0 0 378 432 1134 216 2,160
Eng. and Administration FC 0 0 589 627 1,605 313 3,135
LC 0 0 26 30 79 15 151
Contingency FC 0 0 421 448 1,147 224 2,239
LC 0 0 19 22 57 11 108
Total FC 0 0 9,426 10,031 25,682 5,015 50,154
LC 0 0 423 434 1,270 242 2,419
Total 0 0 9,849 10,515 26,952 5,257 52,573
4. Transmission Line FC 0 0 1530 1530 3825 765 7,650
LC 0 0 243 243 607.5 121.5 1,215
Eng. and Administration FC 0 0 107 107 268 54 536
LC 0 0 17 17 43 9 85
Contingency FC 0 0 77 77 191 38 383
LC 0 0 12 12 30 6 61
Total FC 0 0 1,714 1,714 4,284 857 8,568
LC 0 0 272 272 680 136 1,361
Total 0 0 1,986 1,986 4,964 993 9,929
5. Environmental Cost FC 0 0 0 0 0 900 900
LC 22,883 0 0 0 1,168 1,328 25,378
Eng. and Administration FC 0 0 0 0 0 0 0
LC 0 0 0 0 0 0 0
Contingency FC 0 0 0 0 0 45 45
LC 1,144 0 0 0 58 66 1,269
Total FC 0 0 0 0 0 945 945
LC 24,027 0 0 0 1,227 1,394 26,647
Total 24,027 0 0 0 1,227 2,339 27,592
6. Total Construction Cost FC 8,822 22,795 33,236 60,986 79,686 10,990 216,515
LC 31,258 9,482 10,077 28,284 29,040 3,808 111,948
Total 40,079 32,277 43,313 89,269 108,727 14,799 328,464
Conversion factor for LC: 0.9
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13.1.3 FEEIOFFES
AFHORFERE L LT, WITRT ZoDEE A HE LT,

- UK g R R
- CRENEORBIRALE

PRI ZE R R 2 N IC->W T, with project & without project D#LR A & FHAI S 41 % #E 5
HIfELE ChH D, 7 v 8—t T 4 KIJFHENEB S e WgGa, ZofRbh & LTEHEEND T
&5 D ARFHE &[5 OH— B R 24t U152 B K 138 Rk il O B % L REHE FEMiIC X
DX ERNDEH L L CRFEOKRENFEREEX LN TE L, ZHITMA T, W
BWTERAET S RENEICOWVTHRFEIERE LTEE L,

(1) MK ERB

AREFHBEONRBKFENIT A Y — o RERME T 5, ZOHBILLFO@Y TH D,
T o=k T 4 I E— 7 UEDOREFETH D, 1E-> T, KIFEERM & FERIZ AN
EENCRGITBRETED L WO RERFMELZ AT OANEEXMETHY . HETEE LER
FEEALTCVWDEEEEB LT, WAXY—EURENEZRTE LT,

RN ERMOFETIZILLTO@EY &35, 2B, #EH i onTix, 7 v/ 8—t
T 4 BB OF R ) & HUEIZ Table 13.1.3-1 iE# DK ) - kT ENENDOEKEREZZF L T
BH LU, £, B EMmIttRRIToREELSEIC LT,

RE. T vo—tT 4 HBOFEH IR N R TSN EN SR TI DR
DL T =T 4 FE IV /NI EEINTWEN, ZHIERZEEICAED S
RN E WS RSFED AN » T2 D Th %,

Table 13.1.3-2 Characteristics of Alternative Thermal Plant

IE B HAH—E
a7 118 MW
feits =i US$ 520/kW
o 61,360 T- K1
[ERAERS 15 4

a) UK IR ER AR
AR K FRNHIL 18 » A CER T2 D & L, F O E E i Table 13.1.3-3
DOEY Th D,

EREAMINSY - BAIERIASH
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Table 13.1.3-3 Construction Cost of Alternative Thermal Plant

HH A X HEH

14H 40% US$24,544,000

24H 60% US$36,816,000
At 100% US$61,360,000

b) KT IIEE R

5D O&M &

TR K T3 O A FO&MER [T IR A ERLa O Bl 2 (1 L | [ # & A8 &

2 CHRAE D o7 (Table 13.1.3-4% )

Table 13.1.3-4 O&M Cost for Alternative Thermal Plant

(H{7 : 1000 US$)

THH =<Kl Bk O&M %
& e E 61,360 3% 1,841
L IE ¢ 0.01/kWh 203.54MWh 2,035
ARt 3,876
o) RERK I DBEHE

PR KR DO ERREEIZLL T OWRY ThH D, 723, FEITTHENT L7 1 —

YU O HAl X N.Rp.49.69/liter (=US$0.66/liter)z i ] L 7=, */3— /L Gl il

TN THEAIZE > TW5H 2 &5, 2006 4F 7 H 512317 % Nepal Oil Corporation
@ Indian Oil Company 7>5 D7 ¢ —F /L « F A )LD N Bl A FR 5 ffiks & L Tl

ERE
RS
US$37,228,000

Hiih

H H
US$0.66/liter

F 4 —ENA A

EREAMINSY - BAIERIASH
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Table 13.1.3-1  Alternative Thermal Power Plant for Studying Economic Justification

Item Unit Gas Turbine Upper Seti Hydro
Installed Capacity MW 118.0 127.0
Dependable Capacity MW 118.0 85.8
Losses % 33.0% 7.9%

Effective Dependable Capacity MW 79.0 79.0
Annual Energy Production MWh 210,431 (total) 484,400
Firm 216,900
Secondary 267,500
Losses kw kWh kwW kwWh
Station service use % 1.5% 1.5% 3.0% 0.3%
Forced outage % 20.0% - 1.0% 0.3%
Scheduled outage % 15.0% - 3.6% 2.0%
Transmission loss % 0.0% 0.0% 0.5% 1.9%
Annual Available Energy (Firm) MWh 207,274 207,274
Service Life year 15 50 (civil)
30 (equipment)
Thermal efficiency kcal 2,529 /kWh -
Calorific value kcal 9,126 /liter
Unit fuel price UsS$ 0.66 /liter -
Unit construction cost US$/kW 520 -
Constrcution cost 1000US$ 61,360 -
Variable O&M cost USs$ 0.01 /kwh -
Fixed O&M cost USs$ 1,841 year
O&M cost per year 1000US$ 3,945 -
Variable OM cost per year 1000US$ 2,104
Fixed OM cost per year 1000US$ 1,841
Fuel cost per year 1000US$ 38,488 -
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2 —“WkEIE
ZREBEBHEICHOWTIIEHBRAEAZMHH L CREFEERRZ T 5, EHRAE A HEM
{2 T 1998 4212 Norconsult (2 L 0 S S /- fHE CHREE S N-NIcB I 5 E a2
NOEEERT 5,

—RETE HAfh A [ 4
267,500kWh US$0.015/kWh US$4,013,000

13.1.4 #EFETM

SHE B AGAE ORI B H OB BIEMEIE 273,154 T RALTH S (BB 10%, LLFFELT), #%
IS OMBIEAMEIL 337,641 T KA TH B, HE- CHIBIEME (B-C) 1% 64,487 T K/, BIC
12124 LEE IS, BB (EIRR) 13 12.3% & 72 -7-, (Table 13.1.4-1 &)

WELEMAE (NPV: B-C). f#iZ b= (BIC) B L UWRFHINIINEER (EIRR) D&+
F LD ETable 13.1.4-2127938 Y Th 5,

Table 13.1.4-2 Result of Economic Evaluation

% R | HIBI
US$155,470,000 >0 8%
NPV US$64,487,000 >0 10%
US$6,250,000 >0 129
1.53 >1 8%
BIC 1.4 >1 10%
1.02 >1 120
EIRR 12.3% > WARDOHE L

ZOFER. EIRR IZEADESET TH D 10%% FFE->THY | ARFHEITRFHICT —
TNTHDEFMETE 5,

EREAMINSY - BAIERIASH
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Cost Items

Upper Seti (Damauli) Project
Installed capacity
Dependable capacity
Energy generation (Firm)

(Secondary)

Construction cost

Table 13.1.4-1

127 MW

85.8 MW
216,900 MWh
267,500 MWh
328,464 1000US$

100%

328,464

Economic Evaluation

Benefit Items

Alternative thermal (Gas Turbine)

Installed capacity: 118.0 MW
Investment cost: 61,360 1000US$
Fuel price: 0.66 US$/liter
Energy generation (firm) 210,431 MWh
Secondary energy of Upper Seti

Annual energy 267,500 MWh

NPV 64,487
EIRR 12.3%
B/C 1.24

100% 61,360

100% 0.660

100% 267,500

Discount Rate: 10% Unit cost 0.015 US$/kwh
(unidad: US$1000)
COST BENEFIT
No. | Year [ UPPER SETI PROJECT ©) SECONDARY ENERGY ALTERNATIVE PLANT (B) (B)-(C)
Consturction| O&M TOTAL Energy Unit Subtotal |Construction| O&M Fuel Subtotal | TOTAL
Cost Cost COST | Generation Cost Cost Cost Cost BENEFIT
1 2009 40,079 0 40,079 0 0.015 0 0 0 0 0 0 -40,079
2 2010 32,277 0 32,277 0 0.015 0 0 0 0 0 0 -32,277
3 2011 43,313 0 43,313 0 0.015 0 0 0 0 0| 0 -43,313
4 2012 89,269 0 89,269 0 0.015 0 0 0 0 0| 0 -89,269
5 2013 108,727 0 108,727 0 0.015 0 24,544 0 0 24,544 24,544 -84,183
6 2014 14,799 0 14,799 0 0.015 0 36,816 0 0| 36,816 36,816 22,017
7 1| 2015 2,313 2,313] 267,500 0.015 4,013 3,945/ 38,488 42,433 46,446 44,133
8 2| 2016 2,313 2,313 267,500 0.015 4,013 3,945| 38,488 42,433 46,446 44,133
9 3| 2017 2,313 2,313 267,500 0.015 4,013 3,945| 38,488| 42,433 46,446 44,133
10 4] 2018 2,313 2,313 267,500 0.015 4,013 3,945/ 38,488 42,433 46,446 44,133
11 5| 2019 2,313 2,313 267,500 0.015 4,013 3,945/ 38,488 42,433 46,446 44,133
12 6] 2020 2,313 2,313 267,500 0.015 4,013 3,945/ 38,488 42,433 46,446 44,133
13 7| 2021 2,313 2,313] 267,500 0.015 4,013 3,945/ 38,488 42,433 46,446 44,133
14 8| 2022 2,313 2,313 267,500 0.015 4,013 3,945| 38,488 42,433 46,446 44,133
15 9| 2023| 2,313 2,313 267,500 0.015 4,013 3,945/ 38,488 42,433 46,446 44,133
16| 10| 2024 2,313 2,313 267,500 0.015 4,013 3,945/ 38,488 42,433 46,446 44,133
17| 11] 2025 2,313 2,313 267,500 0.015 4,013 3,945/ 38,488 42,433 46,446 44,133
18| 12| 2026 2,313 2,313 267,500 0.015 4,013 3,945| 38,488 42,433 46,446 44,133
19| 13| 2027 2,313 2,313 267,500 0.015 4,013 3,945| 38,488 42,433 46,446 44,133
20| 14| 2028 2,313 2,313] 267,500 0.015 4,013 24,544 3,945 38,488 66,977 70,990 68,677
21| 15| 2029 2,313 2,313] 267,500 0.015 4,013 36,816 3,945 38,488 79,249 83,262 80,949
22| 16| 2030 2,313 2,313] 267,500 0.015 4,013 3,945/ 38,488 42,433 46,446 44,133
23| 17| 2031 2,313 2,313 267,500 0.015 4,013 3,945| 38,488 42,433 46,446 44,133
24| 18| 2032 2,313 2,313 267,500 0.015 4,013 3,945/ 38,488 42,433 46,446 44,133
25| 19| 2033 2,313 2,313] 267,500 0.015 4,013 3,945/ 38,488 42,433 46,446 44,133
26| 20| 2034 2,313 2,313] 267,500 0.015 4,013 3,945/ 38,488 42,433 46,446 44,133
27| 21| 2035 2,313 2,313 267,500 0.015 4,013 3,945/ 38,488 42,433 46,446 44,133
28| 22| 2036 2,313 2,313 267,500 0.015 4,013 3,945| 38,488 42,433 46,446 44,133
29| 23| 2037 2,313 2,313] 267,500 0.015 4,013 3,945/ 38,488 42,433 46,446 44,133
30| 24| 2038 2,313 2,313] 267,500 0.015 4,013 3,945/ 38,488 42,433 46,446 44,133
31| 25| 2039 2,313 2,313] 267,500 0.015 4,013 3,945/ 38,488 42,433 46,446 44,133
32| 26| 2040 2,313 2,313 267,500 0.015 4,013 3,945| 38,488 42,433 46,446 44,133
33| 27| 2041 15,324 2,313 17,637 267,500 0.015 4,013 3,945| 38,488 42,433 46,446 28,808,
34| 28| 2042 16,173 2,313 18,486 267,500 0.015 4,013 3,945 38,488 42,433 46,446 27,959
35| 29| 2043 39,286 2,313 41,599 267,500 0.015 4,013 24,544 3,945| 38,488 66,977 70,990 29,391
36| 30| 2044 10,083 2,313 12,396 267,500 0.015 4,013 36,816 3,945/ 38,488 79,249 83,262 70,865
37| 31| 2045 2,313 2,313 267,500 0.015 4,013 3,945| 38,488 42,433 46,446 44,133
38| 32| 2046 2,313 2,313 267,500 0.015 4,013 3,945/ 38,488 42,433 46,446 44,133
39| 33| 2047 2,313 2,313 267,500 0.015 4,013 3,945/ 38,488 42,433 46,446 44,133
40| 34| 2048 2,313 2,313 267,500 0.015 4,013 3,945/ 38,488 42,433 46,446 44,133
41| 35| 2049 2,313 2,313] 267,500 0.015 4,013 3,945/ 38,488 42,433 46,446 44,133
42| 36| 2050 2,313 2,313 267,500 0.015 4,013 3,945| 38,488 42,433 46,446 44,133
43| 37| 2051 2,313 2,313 267,500 0.015 4,013 3,945| 38,488| 42,433 46,446 44,133
44| 38| 2052 2,313 2,313] 267,500 0.015 4,013 3,945/ 38,488 42,433 46,446 44,133
45| 39| 2053 2,313 2,313 267,500 0.015 4,013 3,945/ 38,488 42,433 46,446 44,133
46| 40| 2054 2,313 2,313 267,500 0.015 4,013 3,945/ 38,488 42,433 46,446 44,133
47| 41| 2055 2,313 2,313 267,500 0.015 4,013 3,945| 38,488 42,433 46,446 44,133
48| 42| 2056 2,313 2,313 267,500 0.015 4,013 3,945| 38,488 42,433 46,446 44,133
49| 43| 2057 2,313 2,313 267,500 0.015 4,013 3,945/ 38,488 42,433 46,446 44,133
50| 44| 2058 2,313 2,313 267,500 0.015 4,013 24,544 3,945| 38,488 66,977 70,990 68,677
51| 45| 2059 2,313 2,313 267,500 0.015 4,013 36,816 3,945/ 38,488 79,249 83,262 80,949
52| 46| 2060 2,313 2,313 267,500 0.015 4,013 3,945| 38,488 42,433 46,446 44,133
53| 47| 2061 2,313 2,313] 267,500 0.015 4,013 3,945/ 38,488 42,433 46,446 44,133
54| 48| 2062 2,313 2,313 267,500 0.015 4,013 3,945/ 38,488 42,433 46,446 44,133
55| 49| 2063 2,313 2,313] 267,500 0.015 4,013 3,945/ 38,488 42,433 46,446 44,133
56| 50| 2064 -26,955 2,313 -24,642 267,500 0.015 4,013 -40,907 3,945| 38,488 1,526 5,539 30,181
TOTAL 382,375 115,650) 498,025 200,625 204,533 197,250|1,924,400/2,326,183| 2,526,808 2,028,783
Present Value
i=10% PV (Cost): 273,154 PV (Benefit): 337,641 64,487
NPV 64,487
EIRR 12.3%
B/C 1.24]
ERFEAEKINSH - BRIERISH
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13.1.5 BRESH
BFESHOBIEEIZE LT, BIRSIENZ(E LI BA ORBEST 217729, k. B8R
10% % L7 28710 7= > TldTable 13.1.5-11CR L= — 2 248 LT,
r—2A1 TR TOMRBFERD 10%5ED L7256
fr— 22 g@EERED 10%EE0 L2 RE
r—A 3 ARERKIIOMELED 10%0 L, HEERE DS 10 % L7-5 4

Table 13.1.5-1 Cases of Sensitivity Analysis

H OH NPV B/C EIRR
721 US$34,488,000 113 11.2%
TR 2 US$37,172,000 112 11.2%
7R3 US$7,172,000 1.02 102 %

FMNEL RDGEICBONTHIMEARELZ 7 V7 — LT  BENIC T 4=V T A THD
Z LR ST,

13.2 BAFEEEAH
13.2.1 FHMEF*

MBI, & 55BN EERHONEN DA THRNLT 20 E I DERHFTLHOTH S,
ST FEE LTI vy v aBg| 7 e —E2 AT 2, AFIEIC K2R T 7 m —F 3L
To#WY Thsd, Z I TIEHHGEME (=MEEH) ICX 2% - O&M #HAH M, FEENAL
e L, ¥xvra-Ty 77— (BH) BLOrr7a— (#if) 27vv=2 MM
ERIZOTZ D ERNCERT 5, WICHEFEEICINEN 2B A L OMESRZEBI L EHL T
1Y MFFEEICE T 2BEMECEE T 5, 20 BT, vy MIMIZRIT 2 BT
ETRINT-EA L ERTNENOEFEEE LT 5, FHifEE & L CEEFEREIZ» )b
b9 7uYe s NAKROWBHEZFTMT 2720 0REAMBEHNEILIE=S (FIRR on
investment) ZH 95,

13.2.2 FHEOMBEAS L UEE
1) MBEm
AFHE O M B T SASC L 2 0 ERE, BT B L0t 0&M EHTH 5,
D) LG L OMEEF R IOV IS 12 BREHO THEB IR/ — LT
BiSNABE M- bOEMBEA L UTRAT S, SR OV TTa
v N OB SHARE R (BiikE) [~ CDHFREFL CHIHT S,

EREAMINSY - BAIERIASH
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1) WA

FRIEE I & OFEERI O ERE% Table 13.2.2-112 87,

Table 13.2.2-1 Financial Investment

(BT : 1000US$)
TR A BEAR - AR BRI R S
14 H 17,314 0 26,696 44,010
24 H 33,746 0 0 33,762
34 H 29,339 15,717 0 45,058
44 H 76,981 16,590 0 93,562
54 H 71,812 40,290 1,363 113,453
6 4 H 2,566 10,350 2,494 15,410
A& F# 231,757 82,949 30,553 345,256

2) EURHERRE

K7vvxr sOEIHEREEE % Table 13.2.2-212 7~ 77,

Table 13.2.2-2 Financial O&M Cost

(H{7 : 1000US$)

H H HEER Y R R SR
+ATHE 228,802 0.5% 1,144.0
B - Kk 71,468 1.5% 1,072.0
EEMR T E 10,080 1.5% 151.2
& & 2,367.2
(2 MEfERE
AFHE OB ELEILE IIRFEIATH 5, DL NICE B BAlF X OWRGEE &I §

H5MEFE LD,

Eake s i

2005/06 4EE DY E IR TH D N.Rp.6.69/KWh % YEFD K 4L — N TH D

N.Rp.71.99/US$THa% L. US$0.09299/kWh % 157-, —J5, 7eEEE L VEE = A b
ZPEBRT D72, 2014 AR R OECER N 17% TH D EE L= H 2T, NEA D=

ANEBEVEHEEIA NS 201% L HE L, BEFTE COEYEIE&E

US$0.06593 & L7z, Z Z TIFEIARAA TE STV 5 2014 £ TOWn 5%

fE4F 5% L AHE L. 2014 A Hli & LC US$0.09730/kWh & L7, 723, NEA X

EREAMINSY - BAIERIASH
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TRAF 5% & 2 72U

MCh D, £z, BE— 7 FFR MM OV TR ICE S < EREES
US$0.11190/kWh % 15:7=, %#fiZ Table 13.2.2-3 |Z/~7,

Table 13.2.2-3 Assumption for Electricity Tariff

1. Electricity tariff

Sales income for FY2005/06

Power generation for FY2005/06

Average rate

Average exchange rate

Average rate in US$

Cost rate up to transmission

Base tariff up to transmission in 2006

Base tariff up to transmission in 2014

Peak time tariff (115% * base tariff) in 2014

2. Energy loss

Total energy available (GWh)
up to transmission (GWh)

up to distribution (GWh)
Total energy loss

up to distribution (GWh)

3. Cost rate up to transmission

Total energy up to distrubution with 17% loss rate

Total cost up to distrubution

Cost per unit up to distribution with 17% loss

Cost per unit up to transmission
Cost rate up to transmission

W7 vE
/j—\»'ﬂf'

I — 7 K, IKRE
T, wBHFEDE %Wkimmmsumm D& Lz,

13,155.81 Million NRps.
1,965.27 GWh
6.694 NRs./kWh
71.99 US$/NRs.
0.09299 US$/kWh

0.709

0.06593 US$/kWh
0.09730 US$/kWh
0.11190 US$/kWh

Energy
2,661,788.00
2,528,699.00
1,935,467.00

2,209,284.04

Energy loss

133,089.00
593,232.00

2,209,284 GWh
14,728,517 NRps.
6.67 NRps.
4.73 NRps.

70.9%

117 R — DI

Table 13.2.2-4 Annual Sales Income

G TR 2 SOE T 2 MR 2 A L TR Y | BIEZ ol 4 ik

15% % Z 8 L.

5.0%
23.5%
28.5%
17.0%

IRETAHLDE L, Lo

H OH VAR H Al ERIRAZ (T Fv)
—IRE & 207,274 GWh | US$111.90/MWh 23,194.0
REE 255,628 GWh | US$97.30/MWh 24,872.6

& & 48,066.6

13-12
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13.2.3 BATSEE(E

WEARICKT MBS 2 (FIRR on Investment) Z MBI AIZ S XEE LT~
(Table 13.2.3-1 &), JAEEHM OFE K% LLFIZRT,

HH BEBEES BRIESC
FIRR 10.3% > A

ZOFER. AREEEMICHT-V . BUFH S NEA ICEEBEINAES (&FI8%) #FIH LT
MBI T e =7 FARRRSLT D 2 &K LT,

13.2.4 REDT
(1) RRESHT 1 ARSI E1 L
BT DOBFEEEICB LT, BRSNS L LTEGE ORRESIT 21778 5, ¥, Hi5l
ST 10% % i L7z,
1) FAEBHEN 10%HD LI-EA,
2) BRI 10%H0 L2 A,
3) FEAEEIEN 10%I L, AR DY 10%H 01 L7256
4) FEAEBIEN 10%HIN L IZ5HA,
5) FAEIED 10%H ML, EERRE D 10%IEI0 L =56,

r—2 1 2 3 4 5

FIRR 9.3% 9.5% 8.6% 11.2% | 10.3%

ZORER . BRSO LITLEV, FIRR 1 8 ~ 11%DO&FHIC & V) | FRELRE O @ WE B 17
AN

24

(2) RS2 R LV

FIRR 2ZA T D X D272 5 EH ke L~ L a2 B LT,

FIRR 12% 10% 8%
LBIE 4 USc123.98 USc100.73 USc79.79

728, FIRR = 8%DHA OFEHIE 2014 4 F T2 3 [A] 5% D _E T N EhE S =54 12 H
Y5,
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]

(3) EESHT 3 : BlEUM

—J7. BEIS b EOIGEONEIEEREMRE Lic, METRIHIUTo®@Y & Lz,

1) F#E= A b : ADB WU A &% A KSR EREFEREH S ETHEH S0 D&%
BHAD 2% & RGE LT-,

2) FEE W O E RS - 1996 4 (NRp.4.219/56.25=US$0.075/kWh ) 7> &5 2006 4F
(NRp.6.694/74.40= US$0.090/kWh) @ 11 “EfH D) B3 1.84% 4 H L, 2014 4F
NR— 2 OFH4 Hifl 2 US$0.10413 (0.090 x 1.018478) & L7,

3) FEEAIAEE /I & : 2014 ORI FELE 1T% & HE L CTitRE LT,

FOFER. UTOMEZ47-, (Table 13.2.4-1 &14.)

FIRR on investment: 7.3%
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Upper Seti (Damauli) Project

Table 13.2.3-1 Financial Evaluation

Electricity tariff

Installed capacity 127 MW Peak time 111.90 US$/MWh
Salable energy 462,902 MWh Average time 97.30 US$/MWh
Firm energy 207,274 MWh 100% 207,274
Secondary energy 255,628 MWh 100% 255,628
Construction cost 345,256 1000US$  100% 345,256
[FIRR 10.3%]
(Unit: US$1000)
UPPER SETI PROJECT BENEFIT
No. YEAR ©) Salable Energy Salable Energy (B) (B)-(C)
Construction| O&M TOTAL | Energy (1) | UnitCost | Energy (2) | UnitCost | TOTAL
Cost Cost COST MWh MWh BENEFIT
1 2009 44,011 0 44,011 -44,011
2 2010 33,762 0 33,762 -33,762
3 2011 45,058 0 45,058 -45,058
4 2012 93,562 0 93,562 -93,562
5 2013 113,454 0 113,454 -113,454
6 2014 15,410 0 15,410 -15,410
7 1] 2015 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
8 2| 2016 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
9| 3| 2017 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
10, 4| 2018 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
11| 5/ 2019 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
12| 6/ 2020 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
13 71 2021 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
14| 8| 2022 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
15 9| 2023 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
16| 10 2024 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
17| 11| 2025 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
18| 12| 2026 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
19| 13| 2027 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
20| 14 2028 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
21| 151 2029 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
22| 16| 2030 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
23| 171 2031 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
24| 18| 2032 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
25| 19| 2033 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
26| 20| 2034 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
27| 21| 2035 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
28| 22| 2036 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
29| 23| 2037 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
30| 24| 2038 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
31| 25 2039 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
32| 26| 2040 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
33| 27| 2041 15,326 2,367 17,693 207,274 111.90 255,628 97.30 48,066 30,372
34| 28| 2042 16,175 2,367 18,542 207,274 111.90 255,628 97.30 48,066 29,524
35| 29| 2043 39,290 2,367 41,657 207,274 111.90 255,628 97.30 48,066 6,409
36| 30 2044 10,084 2,367 12,451 207,274 111.90 255,628 97.30 48,066 35,614
37| 31| 2045 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
38| 32| 2046 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
39| 33| 2047 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
40| 34| 2048 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
41| 35 2049 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
42| 36| 2050 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
43| 37| 2051 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
44| 38| 2052 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
45| 39| 2053 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
46| 40( 2054 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
47| 41 2055 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
48| 42 2056 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
49| 43| 2057 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
50| 44| 2058 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
51| 45| 2059 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
52| 46| 2060 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
53| 47| 2061 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
54| 48| 2062 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
55| 49| 2063 2,367 2,367 207,274 111.90 255,628 97.30 48,066 45,698
56| 50| 2064 -26,958 2,367 -24,591 207,274 111.90 255,628 97.30 48,066 72,656
TOTAL 399,172 118,362 517,534| 10,363,703 5,595 12,781,418 4,865| 2,403,278 9,846,169
FIRR 10.3%
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Table 13.2.4-1 Financial Evaluation on Investment (Distribution End)

Upper Seti (Damauli) Project

Electricity tariff

Installed capacity 127 MW Firm energy 104.13 US$/MWh
Salable energy 393,004 MWh Secondary energy 104.13 US$/MWh
Firm energy 175,976 MWh 84.9% 207,274
Secondary energy 217,028 MWh 84.9% 255,628
Construction cost 345,256 1000US$  100% 345,256
[FIRR 7.3%)|
(Unit: US$1000)
UPPER SETI PROJECT BENEFIT
No. YEAR ©) Salable Energy Salable Energy (B) B)-(C)
Construction| O&M  |Distribution| TOTAL | Energy (1) | UnitCost | Energy (2) | UnitCost [ TOTAL
Cost Cost Cost COST MWh MWh BENEFIT
1 2009 44,011 0 44,011 -44,011
2 2010 33,762 0 33,762 -33,762
3 2011 45,058 0 45,058 -45,058
4 2012 93,562 0 93,562 -93,562
5 2013 113,454 0 113,454 -113,454
6 2014 15,410 0 15,410 -15,410
7 1 2015 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
8| 2| 2016 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
9| 3| 2017 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
10| 4| 2018 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
11| 5| 2019 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
12 6 2020 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
13 7 2021 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
14| 8| 2022 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
15| 9| 2023 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
16| 10| 2024 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
17| 11| 2025 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
18| 12| 2026 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
19| 13 2027 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
20| 14| 2028 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
21 15| 2029 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
22| 16| 2030 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
23| 17] 2031 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
24| 18 2032 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
25| 19| 2033 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
26| 20| 2034 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
27\ 21] 2035 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
28| 22| 2036 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
29| 23 2037 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
30| 24| 2038 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
31 25| 2039 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
32| 26| 2040 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
33| 271 2041 15,326 2,367 6,905 24,598 175,976 104.13 217,028 104.13 40,924 16,325
34| 28 2042 16,175 2,367 6,905 25,447 175,976 104.13 217,028 104.13 40,924 15,477
35 29 2043 39,290 2,367 6,905 48,562 175,976 104.13 217,028 104.13 40,924 -7,638
36| 30| 2044 10,084 2,367 6,905 19,356 175,976 104.13 217,028 104.13 40,924 21,567
37| 31] 2045 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
38| 32| 2046 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
39| 33| 2047 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
40| 34| 2048 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
41| 35| 2049 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
42| 36| 2050 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
43| 37| 2051 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
44| 38| 2052 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
45/ 39| 2053 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
46| 40| 2054 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
47| 41| 2055 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
48| 42| 2056 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
49| 43| 2057 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
50| 44| 2058 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
51| 45 2059 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
52| 46| 2060 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
53| 47 2061 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
54| 48| 2062 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
55| 49| 2063 2,367 6,905 9,272 175,976 104.13 217,028 104.13 40,924 31,651
56/ 50| 2064 -26,958 2,367 6,905 -17,686 175,976 104.13 217,028 104.13 40,924 58,609
TOTAL 399,172 118,362 345,256 862,790 8,798,784 5,207 10,851,423 5,207| 2,046,176 7,935,994
FIRR 7.3%
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13.3 ¥ v a70—9H

T CHBEAHEEE L Tx vy v a T 1T ),

13.3.1 FiREH

T 8=k T 4 KIFEEFE L ERT HI12HT2 0 NEA BBFEFIREL 20 R 3—VBUM
CEDEEEEZAA L THET L L EREL, UTORMFEZRE L TR ZITo 72,

1) Ak L~L D EEERE O RIS 2006 RS & T 5,
2) IR © o B4E (2014 4FEERFALA)
3) T AHLR D AMESY 2%, NEESY 5%
4) &R o EABL 20%., #@ABL 1%, BiBL 1%, VAT13%
5) ®EkE4E o B — 7B US$111.90/MWh, 7 X L— U US$97.30/MWh
6) vAY¥/LT — : Energy 1~154E 2%, 16 4FH LA 10%
Capacity 1~15 4= NRp.100/kW, 16 4= H LI NRp.1000/kW
7)  FHmHIRE o TEERBHAATR 25 AR
8)  IRlfih {E AN D BRI, TREE G,
9) FHEE © 47511 GWh (HErD 53 13BR <)
10) O&M %% : US$2,365,000, 4
11) 4F : 8%
12) IR ] . JERBHLATR 25 4R
13) AC &4 : o 15%

13.3.2 Frv v aO—49H O

ERERTHR SIS W CEE AT/ o 7=, Table 13.3.2-1 ~3 1)V~ U —, Q&FF]F. (3)
BAHER L O EE A R,

B, Fv v a7 —0FHEIc 720 IO TERIRFE LR, Bl R R E S LR
D2 ODFEEEZFER LT,

(1) EHIEFHEFE (DSCR)

BRI LRI BT O TR v v o2 7 0 — )N Y EE IR S TV 5 FA
WL DFICH S T 502 R L, FEEOTHE TN ZHERBE D ITWEL 1 E 90
DD DIEETH 5,

DSCR= (ERTHEGIRFERIx v v a7 a—) | CYBERORFETLHE)

HIWTIEHE - DSCR>1.0 (7272 L. {HSRERTTSE o [EIFR i B Ciduleas B o M ¢ 1.5 LAk
MEELWESINLTVND,)
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(2) ‘EEFEMEESLE®E (LLCR)

LLRC 1 EfE A7 2 eF&IRERTO X v v ¥ = 7 1 — O BEME & FHEE M A4
TEARDMFITHY T H0E R, 7a vy MUAIZ K BEATTARDOIRE R AIEENE D 0>
EDIZDDIEETH D, T 2T, BUEMIEE KD 2 72D OFIG =TI ISR 2 H
Do MAZ T, BEEESHTE L TEIBIFE 10%3 LV 12% 07— A HEtH LT,

LLCR=3XPV (rHl&EFERIF v v 27ra—) | (EALAR)

| I E - LLCR>1.0

AR E A RIZL T 0@ Y Th 5,

Table 13.3.2-4 Results of Cash Flow Analysis

El5| = 8% 10% 12 %
DSCR (1) 3.94 — —
LLCR 2.00 1.63 1.36

DSCR, LLCR & b IZEHEE Z EEl> TH Y  EOANL LRIED 72V 2 L3R S T,
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Construction Cost

Finance Proportion

Debt/Equity

Installed Capacity

Energy Generation
Salable Energy

Firm
Secondary

Construction Cost
Before price escalation
After price escalation

Financial Budget

Table 13.3.2-1

2,719 US$/kW

Financial Analysis (1): Summary

Inflation (in terms of US dollar)

Financial Items

Own Finance
Loan amount
IDC

Royalty
Total

Foreign 2.0%
Domestic 5.0%
Nepal Others
100% 0% Financial Condition
Debt Equity Interest rate for IDC 8.00%
85% 15% Interest after operation 8.00%
Repayment period 25 years
127.00 MW Grace period 6 years
484.40 GWh Gov't own finance 100%
462.90 GWh
207.27 GWh Royalty for Construction Period 0%
255.63 GWh
Royalty from Operation onwards
Capacity charge 1-15 years 100 NRs.
345.26 M.US$ Capacity charge 16 years - 1000 NRs.
373.89 M.US$ Energy charge  1-15 years 2%
433.32 M.US$ Energy charge 16 years - 10%
Nepal Others
56.08 0.00
317.81 0.00
59.43 0.00 Debt Service Coverage Ratio
0.00 0.00 Average for Finance (I) 3.94
433.32 0.00 Average for Finance (11) -

Export/Domestic Ratio for Salable Energy

Export
Domestic

Initial Electricity Tariff
Average tariff

Tariff Escalation

0%
100%

0.11190 US$/kWh
0.09730 US$/kWh

5%

Loan Life Coverage Ratio
For Finance (I) 2.00
For Finance (1) -
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Upper Seti (Damauli) Project Equity Proportions Price Escalation per annum Finance Condition (I) 100% Total Construction Cost (M.US$
Capacity: 127.00 MW NEA Private| F/C Portion 2.0%| Interest 8.00% Finance Items NEA Private Total
Energy Generation 484.40 GWh 100% 0%| L/C Portion 5.0%]| Repayment Period 25 years Own finance 56.1 0.0 56.1
Salable energy 462.90 GWh Debt Equity Grace Period 6 years Principal Loan 317.8 0.0 317.8
Project cost 2,719 US$/kW 85% 15% NEA Own Finance 100% IDC 59.4 0.0 59.4
F/C 216.52 M.US$  |Royalty for constructiqElectricity tariff $/kWh|Finance Condition (II) 0% Total 433.3 0.0 433.3
L/C 128.74 M.US$ 09%]Peak 0.11190 | Interest 0% Equity/Royalty fee 0.0 0.0
Total 345.26 M.US$ Average 0.09730 | Repayment Period 0 years
Grace Period 0 years
Year Disbursement Price Index Disbursement Total Debt/Equity Share Equity Portion Debt Portion Loan Cumulative IDC Royalty
before escalation after escalation Disburse 85% 15% Finance | Finance Il Finance | Finance Il Finance I Finance Il Fee
forF/C forL/C forF/IC  forL/IC forF/C  forL/C Debt  Equity NEA Private 100% 0% 8.00% 0%
M.US$  M.US$ 2.0% 50% M.US$ MUS$ MUS$ MUS$ MUS$ MUS$ MUS$S MUS$ MUS$ MUS$ MUS$ MUS$ M.US$S M.US$
-6 8.8 352 1.0000  1.0000 8.8 35.2 44.0 8.8 35.2 35.2 0.0 8.8 0.0 8.8 0.0 0.4 0.0 0.0
-5 22.8 11.0 1.0200  1.0500 233 115 34.8 233 115 115 0.0 233 0.0 32.1 0.0 1.6 0.0 0.0
-4 33.2 11.8  1.0404  1.1025 34.6 13.0 47.6 38.2 9.4 9.4 0.0 38.2 0.0 70.3 0.0 41 0.0 0.0
-3 61.0 326 10612 1.1576 64.7 37.7 102.4 102.4 0.0 0.0 0.0 102.4 0.0 172.7 0.0 9.7 0.0 0.0
-2 79.7 33.8 10824  1.2155 86.3 41.0 127.3 127.3 0.0 0.0 0.0 127.3 0.0 300.0 0.0 18.9 0.0 0.0
-1 11.0 4.4 1.1041 1.2763 12.1 5.6 17.8 17.8 0.0 0.0 0.0 17.8 0.0 317.8 0.0 24.7 0.0 0.0
216.5 128.7 229.8 1441 373.9 317.8 56.1 56.1 0.0 317.8 0.0 317.8 0.0 59.4 0.0 0.0
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Upper Seti (Damauli) Project Financial condition (1) Firm Energy (GWh) 207.27|OM cost 2.37 Initial F.A. (M.US$) 433.32]
Capacity 127.00 MW Interest rate 8.00%(Sec. Energy (GWh) 255.63] Royalty from operation Taxes Life time (years) 50
Energy Generation 484.40 GWh Repayment (Years) 25|Peak Price ($/kwh) 0.1119 (Principal repayment M.USS$|Energy 1-15 years 2% on revenue|Coporate tax 20%] Initial dep. (M.US$) 8.67
Salable Energy 462.90 GWh Financial condition (I1) Average Price ($/kWh) 0.0973 | for Nepal 317.81|Energy 16 - years 10% on revenue|Interest tax 6%|F/C escalation 2.0%)
Interest rate 0%|Firm Escalation 5%| for Private 0.00|Capacity ~ 1-15 years 100 NRp./kW |Bonus & welfare fund 2%|L/C escalation 5.0%)
(Constuction cost 345.26 M.US$ Repayment (Years) 0fSec. Escalation 5%| Total 317.81|Capacity 16 - years 1000 NRp./kW Equiv. Escalation 3.1%)
Year Selling Revenue Sales oM Royalty — Royalty  Yearstart Depreci- Year end Net Principal Cum.of Interest Profit ~ Corporate  Profit Taxon  Bonus & Net Current Debt

Salable energy Selling price Revenue Cost on on Fixed ation Fixed  Operation Repay- Principal Payment  before tax aftertax  interest ~ Welfare  Income  Assetin  Service

Peak Average Peak Average Revenue _Capacity Asset Asset Income ment _Repayment tax Fund after tax cash Ratio

GWh GWh $/kWh $/kWh M.US$ M.US$ M.US$ M.US$ M.US$ M.US$ M.US$ M.US$ M.US$ M.US$ M.US$ M.US$ M.US$ M.US$ M.US$ M.US$ M.US$ M.US$ M.US$
1 207.3 255.6 0.1119 0.0973 48.07 2.37 0.96 0.18 433.32 8.67 424.66 35.89 12.71 12.71 24.41 11.48 2.30 9.19 1.46 0.15 7.57 44.56 1.20
2 207.3 255.6 0.1175 0.1022 50.47 2.49 1.01 0.18 437.90 8.94 428.96 37.86 12.71 25.42 23.39 14.47 2.89 11.57 1.40 0.20 9.97 46.79 1.30
3 207.3 255.6 0.1234 0.1073 52.99 2.61 1.06 0.18 442.34 9.22 433.12 39.93 1271 38.14 22.37 17.55 3.51 14.04 1.34 0.25 12.45 49.14 1.40
4 207.3 255.6 0.1295 0.1126 55.64 2.74 111 0.18 446.63 9.50 437.13 42.10 12.71 50.85 21.36 20.75 4.15 16.60 1.28 0.31 15.01 51.61 151
5 207.3 255.6 0.1360 0.1183 58.42 2.88 117 0.18 450.76 9.80 440.96 44.40 12.71 63.56 20.34 24.06 481 19.25 1.22 0.36 17.67 54.20 1.64
6 207.3 255.6 0.1428 0.1242 61.35 3.02 1.23 0.18 454.71 10.10 444.61 46.81 12.71 76.27 19.32 27.49 5.50 21.99 1.16 0.42 20.41 56.92 1.78,
7 207.3 255.6 0.1500 0.1304 64.41 3.17 1.29 0.18 458.48 10.42 448.06 49.35 1271 88.99 18.31 31.05 6.21 24.84 110 0.47 23.26 59.77 1.93
8 207.3 255.6 0.1574 0.1369 67.63 3.33 1.35 0.18 462.03 10.74 451.28 52.02 12.71 101.70 17.29 34.73 6.95 27.79 1.04 0.54 26.22 62.77 2.09
9 207.3 255.6 0.1653 0.1438 71.01 3.50 1.42 0.18 465.36 11.08 454.28 54.84 1271 114.41 16.27 38.56 7.71 30.85 0.98 0.60 29.28 65.92 2.27
10 207.3 255.6 0.1736 0.1509 74.57 3.67 1.49 0.18 468.45 11.43 457.02 57.80 12.71 127.12 15.25 42.54 8.51 34.03 0.92 0.66 32.45 69.22 2.48
11 207.3 255.6 0.1823 0.1585 78.29 3.86 157 0.18 471.27 11.78 459.49 60.91 1271 139.83 14.24 46.67 9.33 37.34 0.85 0.73 35.75 72.69 2.70
12 207.3 255.6 0.1914 0.1664 82.21 4.05 1.64 0.18 473.82 12.15 461.67 64.19 1271 152.55 13.22 50.96 10.19 40.77 0.79 0.80 39.18 76.33 2.94
13 207.3 255.6 0.2009 0.1747 86.32 425 1.73 0.18 476.07 1253 463.54 67.63 12.71 165.26 12.20 55.43 11.09 44.34 0.73 0.87 42.74 80.16 3.22
14 207.3 255.6 0.2110 0.1835 90.63 4.46 181 0.18 478.00 12.92 465.08 71.26 1271 177.97 11.19 60.07 12.01 48.06 0.67 0.95 46.44 84.18 3.52
15 207.3 255.6 0.2215 0.1926 95.17 4.69 1.90 0.18 479.58 13.32 466.26 75.07 1271 190.68 10.17 64.90 12.98 51.92 0.61 1.03 50.29 88.40 3.86
16 207.3 255.6 0.2326 0.2023 99.92 4.92 2.00 0.18 480.80 13.74 467.07 79.09 1271 203.39 9.15 69.93 13.99 55.95 0.55 111 54.29 92.82 4.25
17 207.3 255.6 0.2443 0.2124 104.92 5.17 10.49 1.81 481.63 14.17 467.47 73.28 12.71 216.11 8.14 65.15 13.03 52.12 0.49 1.03 50.60 87.45 4.19
18 207.3 255.6 0.2565 0.2230 110.17 5.43 11.02 181 482.04 1461 467.44 77.31 1271 228.82 7.12 70.19 14.04 56.15 0.43 111 54.61 91.91 4.63
19 207.3 255.6 0.2693 0.2342 115.68 5.70 11.57 181 482.01 15.06 466.95 81.54 12.71 24153 6.10 75.43 15.09 60.35 0.37 1.20 58.78 96.60 5.13
20 207.3 255.6 0.2828 0.2459 121.46 5.98 12.15 1.81 481.51 15.53 465.98 85.99 1271 254.24 5.08 80.90 16.18 64.72 0.31 1.29 63.13 101.52 5.70
21 207.3 255.6 0.2969 0.2582 127.53 6.28 12.75 181 480.51 16.02 464.50 90.67 12.71 266.96 4.07 86.60 17.32 69.28 0.24 1.38 67.66 106.69 6.36)
22 207.3 255.6 0.3117 0.2711 133.91 6.60 13.39 181 478.98 16.52 462.47 95.59 1271 279.67 3.05 92.54 18.51 74.03 0.18 1.48 72.37 112.11 7.11
23 207.3 255.6 0.3273 0.2846 140.60 6.92 14.06 181 476.89 17.03 459.86  100.78 12.71 292.38 2.03 98.74 19.75 78.99 0.12 1.58 77.29 117.81 7.99
24 207.3 255.6 0.3437 0.2989 147.63 7.27 14.76 181 474.20 17.56 456.64 106.23 1271 305.09 1.02 105.21 21.04 84.17 0.06 1.68 82.42 123.79 9.02
25 207.3 255.6 0.3609 0.3138 155.02 7.63 15.50 1.81 470.88 18.11 452.77 111.96 12.71 317.80 0.00 111.96 22.39 89.57 0.00 1.79 87.77 130.07 10.23
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Table 14.2-1 Recommended Additional Geological Investigation Works for D/D

1. Dam site
Kind of Works Name Elevation Length | Inclination Location Remarks
. . ADR-1 420m 150m — Right Bank of Dam Including the ovservation and the evaluation
Exploration Adit .
ADL-1 420m 100m — Left Bank of Dam of the rock mass of the Adit wall
BAR-1 420m 100m Vertical In the Adit of ADR-1
— - BAR-2 420m 100m 40" Y In the Adit of ADR-1  [Including Permeability tests and Measuring of
Investigation Drilling - :
BAL-1 420m 100m Vertical In the Adit of ADL-1  |the Groundwater level
BAL-2 420m 80m 40" In the Adit of ADL-1
Block Shear Test i - 2
In-Situ Rock Test In the Ad!t of ADR-1 1 set*
Block Shear Test In the Adit of ADL-1 1set™
2. Powerhouse of Option-I11b
Kind of Works Name Elevation Length | Inclination Location Remarks
. . . Including the ovservation and the evaluation
Exploration Adit AP-1 420m 250m — Right Bank of Dam of the rock mass of the Adit wall
. - BAP-1 420m 150m Vertical In the Adit of AP-1 Including Permeability tests and Measuring of
Investigation Drilling - -
BAP-2 420m 150m Vertical In the Adit of AP-1 the Groundwater level
Plate Bearing Test In the Adit of AP-1 2 tests
In-Situ Rock Test Block Shear Test In the Adit of AP-1 1 set™

Measurement of In-Situ Stress

In Drill hole of BAP-1

The test such as Hydraulic Fracturing Tests

< Note > *-1: The angle from the horizontal Plain, *-2: 1set consists of 4 blocks

3. Upstream Area of the Reservoir

The detailed geological mapping using the topographic map scale of 1/1,000 to 1/5,000 is recommended to examine the detail extent of the mitigation or
countermesure against the erosion of some terrace cliffs from Bhimad Bazzar to Jaruwapan of the upstream area of the reservoir.

4. Construction Material

The test of the concrete aggregate for the material collected from the exprolatory adit. The test includes soundness, abration, density, absorption and Alkali
Aggregate Reaction test of Carbonate rocks. The Alkali Aggregate Reaction test should be carried out by the method such as Mortar -bar test or Rock-

cylinder method of ASTM C586-05.
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