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Figure 7.8.1-1 Intake Plan and Elevation Image
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Figure 7.8.1-2 River Cross Section around Intake Structure
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Figure 7.8.1-3 River Cross Section at Downstream of Intake Weir
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Figure 7.8.2-1 Observation Record of River Water Level around Tailrace Outlet

7.8.3
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Table 7.8.3-1 Summary of Head Loss Calculation

. No.1 to No.3 No.4 to No.6
Items Mark Unit Waterway Waterway Note

A. Head Loss at Intake, Headrace, Pressure Shaft, Penstock and Draft Tunnel
A.1 Entrance Loss at Intake he m 0.010 0.010
A.2 Screen Loss at Intake hr m 0.059 0.059
A.3 Cross Section Reduction Loss

a) At Intake hgcl m 0.004 0.004

a) At Penstock hgc2 m 0.057 0.057
A.4 Friction Loss from Intake to Draft Tunnel hf m 1.086 1.086
A.5 Bifurcation Loss at Penstock hg m 0.958 0.958
A.6 Outlet Loss at Draft Pond ho m 0.648 0.648
A.7 Sub-total m 2.822 2.822
A.8 Allowance 0.008 0.008
A.9 Total 2.830 2.830|A.7+A.8
B. Head Loss from Draft Pond to Tailrace Outlet
B.1 Entrance Loss at Tailrace het m 0.354 0.354
B.2 Friction Loss at Tailrace Tunnel hft m 2.960 3.156
B.3 Sub-total 3.314 3.510
B.4 Allowance 0.006 0.010
B.5 Total 3.320 3.520|B.3+B.4
C. Ground Total of Head Loss hloss m 6.150 6.350|A.9 + B.5

(Source: Study Team)
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Hg L ¥ ZE ()
hloss  : K (m)
FSL @ BUKfAZ (m)
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Table 7.8.3-2 Results of Power Generation Output Calculation

. No.1 to No.3 No.4 to No.6

Items Mark Unit Waterway Waterway Note
1. Full Supply Water Level FSL m 852.000 852.000
2. Tail Water Level TWL m 765.000 765.000
3. Gross Head Hg m 87.000 87.000fFSL - TWL
4. Head Loss hloss m 6.220 6.420
5. Effective Head He m 80.780 80.580|Hg - hloss
6. Maximum Discharge par Unit Qmax m’fs 70.000 70.000
7. Combined Efficient n % 90% 90%| Turbine and Generator
8. Maximum Output par Unit Pg MW 50 50/9.8 x Qmax x He x n

(Source: Study Team)
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Figure 7.8.4-1 Outline of Intake Weir Sections
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Table 7.8.4-1 Flood Discharge Volume Calculation

Item Mark Unit 100year flood 1000year flood Note

1. Design Flood Discharge Qr m 2900 4100
2. Flood Water Level FWL m 855.50 855.50
3. Sand Flush Gate Section

3.1 Gate Bottom Level EL.ss m 838.00 838.00

3.2 Water depth between FSL and Gate Bottom hs m 17.50 17.50|FWL - EL.g

3.3 Gate Opening Area Ag m 0.00 100.00(closed at 100 flood, 5m x 10m X 2nos.

3.4 Discharge Coefficient of Sluice Gate Cso 0.55 0.55

3.5 Discharge Volume at Flood Water Level Qsc m®ls 0.00 1,018.61|Refer to above formula
3. Overflow Section

3.1 Crest Elevation EL.c m 852.000 852.000

3.2 Crest Length Lc m 165 165[30m +120m +15m, See figure 8.8.4-1

3.3 Overflow Water Depth at Flood Water Level hc m 3.500 3.500|FWL-EL.c

3.4 Discharge Coefficient of Overflow Weir C, 2.000 2.000

3.5 Overflow Discharge Volur at Flood Water Level Qc1 m’ls 2,161 2,161|Refer to above formula
4. Overflow Section (Lower Section)

4.1 Crest Elevation EL.c m 851.500 851.500|See figure 8.8.4-1

4.2 Crest Length Lc m 60 60(See figure 8.8.4-1

3.3 Overflow Water Depth at Flood Water Level hc m 4.000 4.000

3.4 Discharge Coefficient of Overflow Weir C. 2.000 2.000

3.5 Overflow Discharge Volur at Flood Water Level Qc2 m/s 960 960
5. Total Discharge Volume at Flood Qspil 3,121 4,139
6. Judge OK OK Qsipn > Qe -> 0K

(Source: Study Team)
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Table 7.8.5-1 237K & 140m°/s. BE#L /AR 1/2,500 DJE ) R o R MBI O FH R 5 (M
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Table 7.8.5-1 Required Diameter for Pressure Tunnel

Item Mark Unit Note
Maximum Discharge Q m%/s 140
Inner Diameter D m 8.64
Velocity \Y 2.388|Q/(n*D?/4)
Tunnel Length L m 1{Unit Length
Roughness coefficient n 0.014|Concrete Lining
Friction loss coefficient f 0.011892|124.5*n%/D"*®
Friction loss hf m 0.0004|f*L/D*V?/2g
Friction gradient 1/hf 2,497

(Source: Study Team)
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Figure 7.8.5-1 Required Area of Free Flow and Pressure Tunnel
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Table 7.8.5-2 Alternatives of Tailrace Tunnel Lane and Diameter

Lane ;
Case Figure Inner Diameter (m) /

(nos) Inner Area (m2)
Casel Q=70 m%/s 12 6.5/35.039
50 —> 2/ i
@ (35.039m/unit)
Case2 6 8.4/58.517
@ (29.258m*/unit)
Case3 Q=70 m¥/s 4 9.8/79.648
’ 2 .
(26.59m*/unit)

Q=210 m?/s
——

Q=70 m3/s
—

(Source: Study Team)
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HOKEED b > 2V OHRHISAR TITER b o oV HE R (AAERBS) o Wm >
FILDOE] (Table 7.8.5-3 ZH) #&EI1CE LT,

Table 7.8.5-4 (2, ZEREEMRIT5HIES L2 HOKEE b > FVIRBI SR Lo —E %27,

Table 7.8.5-3 Temporary Support Pattern (D=8.5 to 12.5m) for Road Tunnel
by Japan Road Association

Rock Bolt
] - — Shotcrete i
Support Pattern Circumferential Longitudinal (mm) Steel Rib
Pitch (m) Pitch (m)
B 15 2.0 5 -
Cl 15 1.5 10 -
Cll-a 15 1.2 10 -
Cll-b 15 1.2 10
Dl-a 1.2 1.0 15 H-125 @ 1.2m
Upper Section
Only
DI-b 1.2 1.0 15 H-125 @1.0m
DIl 1.2 less than 1.0 20 H-150 @ less than
1.0m

(Source: Technical Criteria of Road Tunnel, Japan Road Association)

Table 7.8.5-4 Temporary Support Pattern for Tailrace Tunnel of Ayago HEPP

Support Rock Bolt
Rock Pattern i i itudi Shoterete Steel Rib
Classification Circumferential | Longitudinal (mm)
by JRA Pitch (m) Pitch (m)
B B to CI Random Rock Bolt 100 -
CH Clto Cll-a 1.5 1.2 100 -
CM Cll-b to 1.2 1.0 150 H-150
Dl-a @1.0m
CLtoD D1-b to 1.2 0.8 200 H-150
and Portal DIl @0.8m

(Source: Study Team)
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Table 7.8.6-1 Principal Feature of Headrace/Pressure Shaft and Penstock

Maximum Lane Diameter Velocit:
Structures Discharge (m3/s)[ (Nos.) (m) (mfs) / Length (m) Note
Headrace Tunnel /Pressure 840 6 8.4 25 113
Shaft
Penstock Section-1 840 6 6.9 3.7 6.9]|Average Diameter
Penstock Section-2 840 6 5.4 6.1 44
Penstock Section-3 840 12 3.8 6.2 33/37|Tunnel Length / Pipe Length

(Source: Study Team)
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Table 7.8.6-2 Temporary Support Pattern
for Headrace Tunnel / Pressure Shaft and Penstock Tunnel

Rock Bolt
Assumed Shotcrete )
Structures Rock Class | Circumferenti | Longitudinal | (mm) Steel Rib
al Pitch (m) Pitch (m)

Headrace Tunnel CLtoD 1.2 0.8 200 H-150

and Portal @0.8m
Pressure Tunnel CH 15 1.2 100 -
Penstock Tunnel CH 15 1.2 100

(Source: Study Team)
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Figure 7.8.7-1 Layout Plan around Underground Powerhouse
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Figure 7.8.7-3 Typical Section of Powerhouse Machine Bay
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Figure 7.8.7-4 Layout Plan of Powerhouse No.2 Alternative (100MW/Unit)
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Figure 7.8.8-1 General Layout Plan
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Figure 7.8.8-2  Profile of Waterway (No.1, No.2 and No.3)
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igure 7.8.8-3  Profile of Waterway (No.4, No.5 and No.6)
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Figure 7.8.8-4  Structural Typical of Intake Weir
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Figure 7.8.8-5 Structural Typical of Tunnels
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Figure 7.8.8-6  Structural Typical of Powerhouse
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Figure 7.8.8-7 Structural Typical of Tailrace Tunnel
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Figure 7.9.6-1 Single Line Diagram for Ayago Hydropower Project

EREAMINSY - BAIERIASH
7-126



OAVIEKDRREVYRYI-TSVRERETOYT O
D271 FILUR—k

797 EBRE
(1) EEHL— b

Ayago K JFEEFTTORAE L, [ U RN TE STV D Karuma K R EFT OB
SABIBARTIC B S, & 25 5B Kampala T8 Kawanda ZEFEAT £ TkBE S5,

Al Ayago KTIFERBPITRIRFF 5 SRR Ayago /KA FEFTHE Karuma KT FEE T
OFPAFTE TCOXMIZAR Y, BERIZ58kmTH D,

EEHL— R LTEFTANVNMEEO LEMT 78 ZERICHW., —#oa— MUy
MU, RAERREL 25— hET D,

PUFICHERS OB BRI — N 2RmT,

Figure 7.9.7-1 Transmission Line Rout Map of Ayago Project
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Figure 7.9.7-2 Transmission Line Network of East Africa
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Figure 7.9.7-3 Typical Transmission Tower of Ayago Project
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Figure 7.10.1-1 Location of Ayago Site
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7103 avy)—+HEM

Ayago H S E, 7R o BB AR L TR Y, WERAITUSMIIEEE L a7 -
B, Fio, BHEHAIXENARNTH 570, BREVEL FE/NRICIMA 5729, Fa L%
IZ X DI ITE T D Z kO BND, £ZTar s U— MNAEMIZ, KRR, H
TREN LFETRETHMENI AV 2 A Ny 7 ¥— RIZHEEL,BM7 7 > M2 TN LA A

THZEEEARETD,
K EEREDICB W TRAET 25 AHEI A Y BL O Ea 7 U — F&iX Table 7.10.3-1
DEBYThD,
Table 7.10.3-1 Excavation and Concrete Volume for Main Structures
(Unit: m®)
Structure Rock excavation Concrete
,,,,, 1 \Weir 10,500 83400
_ 2.ntake 433,500 25700
_ 3.Headrace 80,800 25600
~ 4.Penstock 26,000 e
5 Powerhouse 218,120 6830
6. Draft Tunnel/Pond 122,400 %080
_ 7. Tailrace Tunnel 3,578,360 689400
_80utlet 125,800 7800
9. Access Tunnel 99,100 7,000
Sub Total 4,755,180 951,200

a7 ) —bFENOERNICLVEMMLEREV ZH TS,
V = 951,200 x 2.046 / 2.6 x 1.125 = 842,086 = 843,000 m*

,.,.&,,
NI T

a7 U— k1m0 OFMERE =2.046 t/m?
HMOELE =26
M OAEFERFD 7 A 12.5%

PG A LA A I 7 OTHUCE DA TERWEEZ2ZE L T B ~OF T

& FRUBHI R AT O 0% L RET D & B~ O e R
4,755,180 x 0.5 = 2,380,000 m* > 843,000 m®
LY BMSERIIK LR e RiAD D,

7.10.4 215
1) EBEEEORKF

B EEREMIZ B W THRAT L2 BB K OUEAIHI X Vx4 25, BEER HIEGA

Table 7.10.4-112 74 2 B0 £ 510 m® & 72 5,
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I ERST. PR AEHIORIEY . TR X OVE OIS B D ARE A
BE L, HHIEICH LT L FoREE L, 220637 U — MaM EEROBARICH
WAHEZH L0 LEREE T 5,

Table 7.10.4-1 Excavation and Spoil Bank Volume for Main Structures

(Unit: m?)
Excavation 4,755,180 x 1.5
Concrete Aggregate 843,000
Road Base (0.25mx6mx100km) 150,000
Required Volume 5,873,000

T ORBFNT Y 72 o TiE, BRBEACE & fi L2 SEIZ LA F oo 3 M 2t & L ORE
L7,

(ABUKERIESESTH O, (B) JEEATTERSTH B T, (C) #E T

K YA O YT 2 Figure 7.10.4-112, [Riff & & & % Table 7.10.4-2127~7, Z2d6, &
AR 5,873,000 m® (% (A) #i5~ (C) HS THHZ 523, Kkttt & &4 1%, FEH72HZHI
B EREVENENVLETH D,

Table 7.10.4-2 Estimated Area and Volume of Spoil Bank

No Location Estimated Area (m?) | Estimated Volume (m°)
(A) | Tailrace Work Adit 318,000 5,088,000
(B) | Powerhouse Work Adit Downstream 52,000 298,000
(C) | Weir Downstream 61,000 536,000
Total 431,000 5,922,000
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Figure 7.10.4-1 Location of Spoil Bank
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7.105 {R%iERH

Z DOFHETTHELE S35 E 2R RER R I L O A A Figure 7.10.5-1Z7R" 3, ARG M OF
\ZPT i fE % Table 7.10.5-1127~7,
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Table 7.10.5-1 Temporary Facility Area

No. Item

Necessay Area (mz)

Weir, Intake

2,600 m?

Motor Pool for Construction Machinery

Repair Shop

Fabricating Yard for Reinforcement Bars

Carpentory Shop

Water Treatment

Materials Storage Yard

Other Buildings (Contractor's Office, Parking Lots etc.)

>>>)I>)|>)>)>>>
o N gl &[N =

Spillway and Intake Gate Assembly Yard

Headrace, Penstock

3,500 m?

Motor Pool for Construction Machinery

Repair Shop

Fabricating Yard for Reinforcement Bars

Carpentory Shop

Explosives Warehouse

Other Warehouse

Water Treatment

Materials Storage Yard

Other Buildings (Contractor's Office, Parking Lots etc.)

Penstock Assembly Yard

UJUJCUCUWWTWUJUJCUCU

|
== O ONO AN WN =

- O

Welding Shop

Powerhouse Access Tunnel, Powerhouse, Tailrace (Up stream) 3,300 m?

Motor Pool for Construction Machinery

Repair Shop

Fabricating Yard for Reinforcement Bars

Carpentory Shop

Explosives Warehouse

Other Warehouse

Water Treatment

Materials Storage Yard

OOOOCIDOOOOO
©| 0| || g~ w N =

Other Buildings (Contractor's Office, Parking Lots etc.)

Tailrace Tunnel (Middle stream)

3,200 m?

Motor Pool for Construction Machinery

Repair Shop

Fabricating Yard for Reinforcement Bars

Carpentory Shop

Explosives Warehouse

Other Warehouse

Water Treatment

Materials Storage Yard

0 00/ 0000000

|
OO NOOGRWN =

Other Buildings (Contractor's Office, Parking Lots etc.)

Tailrace Tunnel (Down stream), Outlet

3,200 m?

Motor Pool for Construction Machinery

Repair Shop

Fabricating Yard for Reinforcement Bars

Carpentory Shop

Explosives Warehouse

Other Warehouse

Water Treatment

Materials Storage Yard

I'I1I'I'II'I'II'I'II'I'IFFFI'IF|1I'|1I'I'I

|
OO N O AWN| =

Other Buildings (Contractor's Office, Parking Lots etc.)

Concrete Facilities

11,000 m?

Batching Plant

Crushing Plant

Aggregate Stock Yard

R
BIWIN=

Laboratory

Construction Buildings

45,000 m?
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7-135

SRERKINSH - BFRIEKRIAST



OAVIEKDRREVYRYI-TSVRERETOYT O
D271 FILUR—k

Figure 7.10.5-1 Location of Candidate Temporary Facilities Area
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FE GACRD 255 OB AHFIER (8 40km) WM THET U 7NOMEEER (K 20km) &%
L5, AFHHEIZHIT LT 7B RERKIL, BEARZINZ 27290, BERRIER O — LIRS
EEHEARE L, FraEIInERi/ N NRCT22 LT 25,

T 7 AJERIENE 6m & L, b— h &% Figure 7.10.6-1 (2577,
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N g Jé L /) ;\, s 7

Figure 7.10.6-1 Access Road Route
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FaYxl NOTHEHBHB IO LRICESELZ RFTHEEIIRD LB Thb,
(1) =[&
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BLOKIBCTH S, YN EIZ. 1,300 mm TH Y 4 225 10 AT 45 H 150mm
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DFTER TR R E R B2 RIFTRESLMTliinwn, [EN ERERo=a 7 ) — ko
FIZIX, mEUKEOREN LB/ 5,
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A PUWNCEAFIL, VA FENICTENS O AFIXARETH D05, BEICREN
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(3) ME BB H %
i TEFENS W D1ERERIEL, v AETOREREBEZEEATUTOLEBY LT 5,

8:00~17:00 (AL, by RIVEDBREIEELZFRL)
ARG A (BEL, 22H%2R<)

7.10.8 FEEHEYOHME
FEEEMIIROEBY Th 5,

HE s aryz)—hrEHNA &S 15m, ZIER 250 m

1 S 77 BK G 6 A

K B RV s a7 J— FENR AEE6A, NE84AmM, IR 113 m/iA
/A= 3 S AH 6 AR—12 K, NEL8.4~38m, ILE 85 m/iA
7502 TR ME12mxE S 10-18 m xR X 34m X6 %

TR oo a7 V— hENH AE6 AR, NEE84m, IEE 7,400-7890 m
FETBFIT covverere e TR E23mxEE 40mxES 150m X2
XS N T T A K EL

............................................. 51.2 MW/unit x 6 units, 250 r/min (Unit 1-6)
51.1 MW/unit x 6 units, 250 r/min (Unit 7-12)

FEFEIE o 55.6 MVA /unit x 6 units (Unit 1-6),
55.4 MVA / unit x 6 units (unit7-12)
FHIEEDR e, B

............................................. 13.2kV/400kV, %¥&  111.2MVA 6 units(Unit 1-6)
13.2kV/400kV, % 110.8MVA 6 units(Unit 7-12)

T E B BAREES e, BN (T AHEH B E)
=TIV RN I i, STHL R RV AR 8.0m

7.10.9 IFEHEOHME
FETHEOE LFHEIZOW TR 2 LI Ik 5, 7ok, LEHEFEIIH o mE,
HE L BEICER LT 22 L0 A% OIEHIE., WIHE, BRSO E2 M E 2 T,
HRETAZENUETH S,
(1) *TFETE

e TS ICIE, 270 OELGED S 75km O 7 7 & 2B O . T3 E I a5 .

MEMD ¢t = U =T DX v U TOEZRTHETHDH, ZNOITTEEMOZD, EETHED
EFANCER L TBL ZENEEND,
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(2) BUkiE
1) AL E]

KIEEEER D 720 O RGO B 01X, )IF Iz 2 2 2)IIFEEFH LT, 3 A
Ty AT T LT 5,

% 1 A7 v 7%, Figure 7.10.9-11Z/~k 7
Section-1 [Kria Z i o) 0 | T AN O UK HE K&
O &7 — i 2 ek L7t HEmd 7 — b
ZAM L TR)IDKRZEERT 5, 52 AT v 7
BLOE 3 27 v 71X, Section-2 I LW
Section-3 Wi Z i O ) 0 | BUKHEAK 2 ik
TLHZELERD, HAFREITRT LI,
DY) GRE ST C o 2 )1 B O] O i
AUTAERD T, A S I L35 Z &2
T LEbhd,

Q

Q@Y

Figure 7.10.9-1 R FEALEL Y h)
2) HEILHERH
HESLRRETR I T TR /e A e KR~ OHE AR S 52 L 7282 B T3 5, iUE RIS L,
AL b HEHEREY IS m R LD, SNy 7 R—TT Ry REHEL D )
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PRI O F 31 % Table 7.10.9-1 (27779,
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Table 7.10.9-1 Machines for Weir Excavation

Process Machine
Drilling Crawler drill with oil pressure 150kg class
Leg-hammer
Bulling - Bulldozer with lipper 32t class
Loading Backhoe mounting volume 1.6m*
Carrying 10t Dump track

AAPEHIE) 11,000m3 25k DO 0 12T 3 RN Tl T L AR HIRNIEK 5
A%TELTWS,

3) =7 U — FDOFER

fEa 7 ) — FOEITH 83,000m° TH Y . ikEHEI 0 ICA T 3 AT T L9
b, v 7 U— MIHEL VK dkm FiROBRRHHAMICHE L2 27 ) —  MlET T
NEOWT T2 —THEY A PETERL., NTHRT D,

4 B s —

2 HOPERS 7 — oW TIE, 227 U — FOFIEE Y 7 h»Y EL.857.50 m (285 L 7= B
MECHRAHT D, PEAHT. 77— MIBOREEL L L% T F Clizm it s,

(3) Buknm

Bk Ak, ARICRT X 5 I8k

il 2 il & LCRIA LT, I

Wi T 24T 5 FHECdH 5, ) ~
Cofferdam (Original- Ground)

SRAT L L I

3, AR ARE X L, HEO i

DB T 5. ’ - |w7£:::%g:::::

WEIE THRIZ, 27 ) — MR
AT, B N o kv O HRHI % B4k
T 5, EKEIRHIB L OB a7 ) — IR T L%, BUKOARK= 7 U — FOFT%
ATV, WATLCTH— b, A7 V=W EIEA1 5,

(4) AR b RAISIH

KIS b VINEHUE, ER 113 my A 8.4 m TAEERX FA . SMEHUENIIHE B
VEILVTH D,

Figure 7.10.9-2 Intake

R RIVAKTEERIE, 3 T— AR A — ARV LTy VR, A RE U THBEMNE XD
B, 20 ton X7 N T v 7 2 HWT, B TIETHAIT 5, RTIE, =227 U — MR
. By 7R b SRR T CITAR . BRI, LA AR — T — XD HEEIEITV, R
HI R VI TEEREKEE N o VICTE N S 72tk RIS T 5, b o)L aEHI o A il
FEIX, AKFE580 mMA . SEHTHEL 30 m/ A CREE L7, KR b o VHREI LT, AKCEERIE
BUK R EITE TH2ICBIA S4v, SEHUEIE T KRB BEARHIE TRICHIGT 2 TETH 5,
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Figure 7.10.9-3 (27K F b > FOUHEHI OFEAE 7 1 — 33 L O Figure 7.10.9-4 |2 b > R LR HI#
PR OOAEERLE X 2 7”7,

AT

"B
- 3
R -
F XYL

SR L
1R =27 U — b
(B S LR A )
- Ad et (Image)
2 WMRAHF =7 U — b
s vy 7RV TR

Figure 7.10.9-3 Tunnel Procedure

Figure 7.10.9-4 Arrangement of Tunnel Excavation Machine

a7 ) — RRTIE, AT A REZ AW CHREIE TS & Eiid 25, BYYTO
AHEERE L, 110m/B LR E LTz, 27 ) — RBRYZETH., WEIZK T AIRAKELEDT-Z D
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L. H 1 36m Tn+ ﬁ‘é
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BEBIZETFTA, PRSI AESOM EHEL., 727 EA R R RNCEESL D
WERWIMIT 14 » AR TET A, 7. Brar 7 U— MIAE 110m, EEEHIR 10 7 H &
FE LT,
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T —FEIENL, T 7 A DU RADLNT D T —F D
R3S/ 7 7 m—F L, Figure 7.10.9-5 (7R3 & 8 1) rhofuidy
FeAT— VA RIEE TIEIC K VT 5, 2R ORE &R 572
Hoay 7RV RBIOPS T U —O%EIE, REI T TL
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T2 9, 1L XU TFOEmSE, fERIIZ X228 2.5m~3m &%
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U—h, By 7RV EBIOPS 7o —%4HEl T L AT L CTE
fid %, EI XV IIARA —La—FT20ton X > 7~ T v 7 ~f&
AFr, BAEEMB LT 7 A b a8 LTI~k D,

Figure 7.10.9-5 Excavation Method
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FRY 7 (OHT) 7 L=V DAL TEAIT), RTT7 M Fa—T7 =7 KEE
BREREID 0= 7 U — ME, WEROHTEMHO
oD 1R, 2RI TR SN D, 207 U —
b i, FEHTEH O 7 T HEICFE T 5,
a7 U—hNX, 7VT7—¥ N7 v 7 CTZERE
THEMHL, 27V — NRUTHETHHRT 5,
Fo, BARTHE, BEERM LR L FATL T, &
FAF NG T H A2 5,

FEEATTHIX, H 15 2, 27 U—Fh
(Image) TR 27 » A, 2EEEakdH LH4) 10 » H Z2 5
LTWa,

8) r—7nhrrxiv

=T b UL T0m OKESTE 100 m DIEHLN S 725, b RV NES 8m &
L. SBHAOBEEEZRET D, MHIILA AR—T7 =12 X 2EI 217V, AKESUIEENT
& RIBRICRAE TIE T T3 %, SRHNC L Z 72 ) 17}@@1 BHLADLE T8 y AL TPES
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Figure 7.10.9-6 Segment of Tailrace Tunnel
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(1) MHEEML, ENZAENIC S BEERIZRWA ARSI OEER T OB HE L
T5MUS$Z & EL7T=,
(2) BREEREIL. EAa A MO 5% EF ELT,
(3) TARLFHEOHANIZ, BEZK O Kiira 3BT, FHEF O Karuma BT, THE =7

@ Sondu Miriu FEEFTI N EAL O K T EFT O HAMZ 2B LT, WA T A
RHTEIZ LV, 2010 FFRM S COHMA B E LT,

(4) KIS 3 L OVEE SRR el 0 TH 21T, 2010 4ERER S0 EER TSl 2 Bx
LCTHEHLE,

(5) EEMRIT. FHE D Karuma OBIFARTE TOEM A #H E LT,

(6) &W-MEW% B (R L, BREEXIR. LRI, AKTBEMGERIR. B
i, EERIMOAF) O 15%%F E LT,

(7) FPlgid, BRBRSEMENOLHO-OI, BEEE (EETE, RBESE, AT
H KGR . R . EERM OAEH D 10%% 5 L7z,

8) LTHEEIZIT, DM LAICE BB LOER LHEFORFITEENL TR,

(9) TEHEHRE T, MBS K O AR BN I ORI 569~ 5 i A B R 4
GEN TR,

CZIRBbL T e Y 2 FOBEAIXNET 0 Y2 POERBEN T B Y 27 N EE
fid BB HERE LS LR U TR, 7uYx F ORI 5 ~ & T
THEb-7=7 vy =7 hoEMAOMIZ, Wi EFIZ X 28 L OEZE P OF] 725 E L7
7mf&%@w Z O T X ENTHELRBIAR X OGEAEE DN E S B, B
AT DAL EN LI L I D,

kB, THELTTRIECNCHR MO, #H & ERICER L T 52 L0 b, A%
BEZ RN L, TORBIZEDWIZFMRGT 21T > 72 BT, BRI 2 LB ETH D,

7.10.12 TEBDER
TuYx7 hOTHEEZT, WITRL HTHR S5,
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Table 7.10.12-1 Contents of Construction Cost

(1) Ui Tog ﬁ%im B, 727 & AEK, BRGER OQE,
=l F!X'ﬁjt %Tﬁ%%

(2) EBREIAIRE mei{éfﬂxfﬁ§%§ FE=L IV TH

(3) AR H#E i - HEARAR, o]0 T

AKE o BukO, EKE R L, KIEER,
HOKEE, Bokik. Fokno
ST 'ﬁﬁﬁﬁkiwﬁé

(4) IR IIBEME HEHEWD 7 — b KBS . RT 7 b7 — b, BUok B 7 —
i

(5) TEXRBEERIH KEL, FEERE. AEAs, dEEEE, BHPALEE
K7 L—r

(6) EHEHE FEME T A, B fG . B

(7)  Heifr - HEE i T8 PR M (B3 D 15%)

(8) TiHE Hefif T, BREEXIRA, RN, AR L, ERER.
K IVHEWE T2 D 10%

(9) #ExThOFT H LTy

(10) BAFL. AHhnfmfEsd H EL TV

7.10.13 ZF7AY Y FrOBIEE
FFRECEE L7 H 312 600MW OB % 2 ]l 2. Table 7.10.13-1127R 7,

Table 7.10.13-1 Approximate Project Construction Cost

Item Cost (x10°US$) Note
1. Preparation and Land acquision 36,030
(1) Access road 13,500 100x10°US$/kmx 135 km
(2) Compensation & Resettiment 5,000
(3) Camp & Facilities 17,530 (3. Civil work)x 2%
2. Environmental mitigation cost 43,825 (3. Civil work)x 5%
3. Civil work 876,494
(1) Weir 28,613
(2) Intake 19,531
(3) Headrace 21,053
(4) Penstock 5,060
(5) Access tunnel 13,018
(6) Powerhouse 78,520
(7) Draft Pond 23,712
(8) Tailrace tunnel 601,861
(9) Outlet 5,444
(10) Miscellaneous 79,681
4. Hydraulic euipment 38,886
5. Electro-mechanical equipment 255,200 Installed Capacity 610 MW
6. Transmission line 29,000 Ayago-Karuma 58 km
Direct cost 1,279,434
7. Administration and Engineering service 191,915 Direct cost x 15%
8. Contingency 127,943 Direct cost x 10%
Total cost 1,599,293

SRERKINSH - BFRIEKRIAST
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7.10.14 EXBERARICHBITHIEE

AT =7 FOBFIZY > TE, FEOMNCE L TEMIICEET L Z &3, &4
FEOH N SAHTH 5, Table 7.10.14-1 (2, 100MW 4312 BR PRI U728 & OME THE& 2=
7,

B E1LHO 100MW IZHOWTIE, 77 B REK « Fr g, HEW N LB o HEa
fizaiel=b, FH2HLKROHEBE LD ELS RoT5,

Table 7.10.14-1 Project Construction Cost

(x 1,000US$)
Item 100 MW 200 MW 300 MW 400 MW 500 MW 600 MW

1. Preparation and Land acquision 23,046 25,391 27,736 31,121 33,579 36,030
(1) Access road 13,500 13,500 13,500 13,500 13,500 13,500
(2) Compensation & Resettiment 5,000 5,000 5,000 5,000 5,000 5,000
(3) Camp & Facilities 4,546 6,891 9,236 12,621 15,079 17,530
2. Environmental mitigation cost 11,365 17,227 23,091 31,553 37,697 43,825
3. Civil work 227,306 344,549 461,814 631,069 753,932 876,494
4. Hydraulic euipment 15,747 18,383 21,018 33,615 36,251 38,886
5. Electro-mechanical equipment 42,533 85,067 127,600 170,133 212,667 255,200
6. Transmission line 29,000 29,000 29,000 29,000 29,000 29,000

Direct cost 348,998 519,616 690,258 926,491] 1,103,125 1,279,434
7. Administration and Engineering servi 52,350 77,942 103,539 138,974 165,469 191,915
8. Contingency 34,900 51,962 69,026 92,649 110,313 127,943
Total cost 436,247 649,520 862,823| 1,158,114 1,378,907 1,599,293

Difference 213,273 213,303 295,291 220,792 220,386

7.10.15 EXBERARICH 1T HEERE SRR

6 ECER L BRI o T 2T VU A OELBHAA4E 2 Table 7.10.15-1 12, ¥ 7~
ERERITEE 4 (P4H) % Table 7.10.15-2 127”7,

BEICY oo TE, BRHMEBFOMEESE T LBV IE LT,

B> 100MW

AR 5 4F PTEE 4 AR 10%., 2 R 20%., 3 4R 30%., 4 £FJE 30%., 5 4EEE 10%
LIFE 100MW = &

AR - 34F PTEE S MR 30%. 2 RS 40%. 3 4EJE 30%

SRERKINSH - BFRIEKRIAST
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Table 7.10.15-1 Commencement of Operation

SCENARIO-1 SCENARIO-II | SCENARIO-I SCENARIO-IV
(Medium Demand) | (High Demand) | (Low Demand) | (Medium+Export)
71757‘7 ;QQMW 7777777 Year 2020 Year 2020 Year 2022 Year 2019
- 2nd _1_QQ_M_W o Year 2023 Year 2022 Year 2025 Year 2021
3" 100MW Year 2024 Year 2023 Year 2026 Year 2023
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Table 7.10.15-2 Annual Required Funding (Disbursement Schedule)

SCENARIO-1I : Medium Demand Case

7. Thermal(Suspend)

[ Thermal

[ Co-Generation
=3 Ayago
Cisimba

3 Karuma

I Bujagali

[ Owen Falls

=3 Other Small Hydro

¥ Thermal(Suspend)
[ Thermal

[ Co-Generation
[ Next Hydro (Oriang)
[ Ayago

Cisimba
CKaruma
C—Bujagali

[ Owen Falls

= 0ther Small Hydro

— oD tie D, o
@®—Domestic Demand

7.%".A Thermal(Suspend)
[ Thermal

I Co-Generation
=3 Ayago
Clsimba

I Karuma

CJBujagali

[ Owen Falls

= Other Small Hydro

Installed o0
Capacity| Construction Cost (x1000US$)
year 1,400
(MW) 100MW 200MW 300MW 120
Progress 436,247| Progress 213,273| Progress 213,303| Total o
2015 10% 43,625 43,625 % w0
2016 20% 87,249 87,249 e
600
2017 30% 130,874 130,874
2018 30% 130,874 130,874 0
2019 10% 43,625 43,625
2020 100 30%| 63,982 63,982
2021 100] 40% 85,309 30% 63,991| 149,300
2022 100] 30% 63,982 40% 85,321| 149,303
2023 200 30% 63,991 63,991
SCENARIO-II : High Demand Case
Installed 180
Capacity| Construction Cost (x1000US$)
year
(MW) 100MW 200MW 300MW
Progress | 436,247[ Progress | 213,273 Progress | 213,303| Total
2015 10% 43,625 43,625
2016 20% 87,249 87,249
2017 30% 130,874 130,874
2018 30% 130,874 130,874
2019 10% 43,625 30% 63,982 107,607
2020 100] 40% 85,309 30% 63,991( 149,300
2021 100 30% 63,982 40% 85,321| 149,303
2022 200 30% 63,991 63,991
2023 300
SCENARIO-1I : Low Demand Case
Installed 1600
Capacity| Construction Cost (x1000US$)
year 140
(MW) 100MW 200MW 300MW 1200
Progress 436,247| Progress 213,273| Progress 213,303| Total -
s
2015 to
2016 < -
2017 10% 43,625 43,625
2018 20% 87,249 87,249 0
2019 30% 130,874 130,874 w
2020 30% 130,874 130,874
2021 10%) 43,625 43,625
2022 100| 30% 63,982 63,982
2023 100) 40% 85,309 30% 63,991( 149,300
SCENARIO-IV : Medium + Export to Kenya Demand Case
Installed a0
Capacity| Construction Cost (x1000US$)
year 1,600
(MW) 100MW 200MW 300MW
Progress 436,247 Progress |  213,273| Progress 213,303 Total a0
2014 § o
2015 10%) 43,625 43,625 g 0
2016 25% 109,062 109,062 -
2017 30% 130,874 130,874
2018 30% 130,874 30% 63,982 194,856 0
2019 50) 5% 21,812 40% 85,309 107,121 %0
2020 100] 30% 63,982 30% 63,991 127,973
2021 200 40% 85,321 85,321
2022 200 30% 63,991 63,991
2023 300

7 7 Thermal(Suspend)
[ Thermal

[ Co-Generation
=3 Ayago
Clsimba

= Karuma

C—Bujagali

[ Owen Falls

=3 Other Small Hydro

7-153

SRERKINSH - BFRIEKRIAST



OAVIEKDRREVYRYI-TSVRERETOYT O
D271 FILUR—k

711  #B% - BAEELM
7.11.1 #BEFEME
(1) FHEFE
ZORFEIHRIT Y T X OEERE OB AN D Ajago/K 1T 0 Y =7 N EFHET S 0
T, ZHICEV AT 27 "BRRDAT— ThAHFISICHET e X 28 5 ¥ DI
ETRTHLDOTH D, T TIIREBANE R L. Ayagok 70y =7 &5 LT
NIEF7a 2l FEREDOKNBET o =7 FEBALRITUIR L0 EWIRE
DHLET,.ZDOKNFEET 027 FOIA AR —AZAjagok 170 =7 hOFLE
ELCGHMIT2HDTH D,
o VIMHERE L LC FRLEIEA R LT,
e EIRR (BRHFHINIEINIEER) > HE5|5%
e NPV (WiEL{EfHfE) > 0
e B/IC (fEZFEHIFE) > 1
BRI B TAEL Y Ayago K172 = 27 b D+ AREEEY Ot A% 50 45 £ TOH)
BZ b= 01iTo72, 2B, 86 ZIRINATBERHB O TV ADHI B, Fie TV
AN DWW T HEE L7z,
i) FUF L FBEPHEIT T A —RITK L, 2020 4F - 2023 4 - 2024 RO KA
100MW, &7k 300MW Z AT %,
i) YFUAIV BEPEIT 7L —RINZ, 7 =TIk URFERAEE B D 50%
T 584 T, 2019 4F - 2021 4F - 2023 FEOAAFEIZ 100MW, A EF 300MW % £ A
T 5,

(2) RIS
BRFE IS 72> TiL, MEMD £ OEED L & PRt FHHEA IR L LT,
1) REkT

A&k F3L LT Jacobsen £ Namanve H A X — bV VI ER 2B EICEHBBZOH A
A —E U ERAT D, BIRIIRHATHILIN, B2V A FEH-T (HENDRHD)
EOD A0% & L=, F-MAERE 204 L Lz,

] Fuvx s bOMERIICIE, SO ESRAEHCHELSMO XL EEFIC L D HESERH DN, vH
AL, BHIRAE AR E R EENFRRG RN, FEXBBEEENELERINL TR, Z
D XD RGEITIE—RANRBAIDEDRHCOND, s, YTV AETIE, SR ERBBORO—B L LT
A7y NERIFREOTv Y27 MZEIDZEIMEEPMEL INTEY . ATy =7 MREB I
WA, FIUCHNS T Ao 707 FOERPKEL ENS, ZOR%EDOT0Y 27 MIBEE SR
ZERAZERLE LEZVOPREBERAETHD,
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Table 7.11.1-1 Key Asumptions and for Economic Evaluation

Pk | HEILE | SR | RERK | g | g

Ayago /K 7] 0 0 . .
B ANSIPAN 1% 2% 0.5% 2%
RFRKT) 2% 5% 2% - 1.16% 0.99

PLEDIENICREBRK B L PRl E A RiHESM & LT,
o RBRAKEERRE © N—R 7 — 2 L LT US$580/kW
o RERKTIOM EH] : [EEE & dtax B O 3%/year
o A[Z# % US$0.01/kWh
o B DBRELE  NR—R 7 —A L L CHEH (Bunker C)fifs %z US$0.5/liter
(B2 b L72 40% & 975 & US$0.11/kWh & 72 %)
2) Ayago /K17 voy =7 ML T, FildHHEAZFRSRMELE Lin,
o fERR# : 863mil.US$ (Hi/) 300MW)
o OMZH : EEH DKL LEF%#E D 0.7%lyear
HEHEME U TKIBERR - BERKS - BERICOVWT 30 FMICEHTHHD L LTEE
L7,

3) EFIR: R—=2H7—2LLT10%"

4) FERELSHLREL (SFC) : AN O EAZRIET DO DR TH 573, Ayago K17 1
T NTREE INDIEHMOIZE A SIIAENS DAL 72D | BREICHD LN
BRbbTnhThdeBExbNHDT, SFCE1 (T2bblEH LRy & LT,

5) SR

SFUFIVICE L Tl REFERAEEBNED 50%E2 =7 ICla+5 2 ¢ 2 RELTHE
D, TH U FRFICE > THBIAE L 72 5 DT, Z OfEi 2l e % 6 - TRl L=,

i B 2 DUV CiE, 2009 4RIESTO UETCL OF¥)FE DI E # 23 US$11.357 &> b
(UETCL 2HHE) TH b . ERA OESEHEICE T 2HAITIT, A EOBE TR L
szi%tl:ﬁféﬂf;ﬁb\: k k fio"cb\éo :ﬂ?&%)ﬁ%: L‘/C/\“‘_‘Xb_‘—z k LT US$11.5 _E\»/ ]\
& LT,

D DS0%IZENFLEZM- T bOTHY, REXKIDOEM 2 ELEE LTEHIILT,

(3) FHAmAE R
1) vFUAI
NR—=RAF—RAL LTFRNTA—F—%FEL, BRESNEITSTZ,

* UETCL I3 B ARFEH /1 5OMW ZHERF T 5720 BMW D A Z—E v % TRGMWAE L TWAH Z L a2 %
BL., FERE1.041C 112 # R U7- 1.16 2 kW SR EE L THA LT,
N2 — ZDEBIRIT Y H L FEED 3 AW 82%E 1 W 12.7% DY &t 77,

ERARKIASH - BALEKRASH
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- Ayago KN 7w v x s bR 100%=US$862million
- RERK R 100%=US$202 million

© BREMmRS=US$0.50
- EI5FE=10%

Table 7.11.1-2

Economic Evalustion Result (Scenario I)

Cost Setting

Benefit Setting

[Ayago Hydropower

Installed capacity 300 MW
Dependable capacity 300 MW
Firm energy 2,681 GWh
Secondary energy 0 Gwh

Alternative Thermal Power (Gas Turbine)
Installed capacity
Power generation
for Ayago firm energy
for Ayago secondary energy

348 MW

2,654.2 GWh
0.0 GWh

Construction cost (100%) US$ 862,823 thousands Construction cost (100%)  US$ 201,840 thousands
Fuel price US$ 0.50
IDiscount Rate 10% I Export tariff for secondary energy Us$ /KWh
(Unit: US$ in thousands)
No. of years Ayago hydropower | Alternative thermal power
from ©) Firm Energy Secondary Energy (B) (B)-(C)
Construction| cop YEAR |Construct. o&M TOTAL Constr. | O&M Fuel Subtotal o&M Fuel Subtotal TOTAL
Start Cost Cost COST Cost Cost Cost Cost Cost BENEFIT
1 2015 43,625 43,625 0 0 -43,625]
2 2016 87,249 87,249 0 0 -87,249
3 2017| 130,874 130,874 0 0] -130,874
4 2018( 130,874 130,874 0] -130,874
5 2019 43,625 43,625 40,368 40,368 0 40,368 -3,257
6 1 2020 63,982 1,527 65,509 26,912 5,464 48,869 81,245 0 0 0 81,245 15,736
7 2 2021 149,300 3,054 152,354 26,912 10,938 97,846 135,696 0 0 0 135,696 -16,658]
8 3 2022 149,303 3,054 152,357| 67,280 10,938 97,846 176,064 0 0 0 176,064 23,707,
9 4 2023 63,991 4,547 68,538] 40,368 21,867 195,583 257,818 0 0 0 257,818 189,280
10 5 2024 6,040 6,040 32,597 291,148 323,745 0 0 0 323,745 317,706
11 6 2025 6,040 6,040 32,597 291,148 323,745 0 0 0 323,745 317,706
12 7 2026 6,040 6,040 32,597 291,148 323,745 0 0 0 323,745 317,706
13 8 2027 6,040 6,040 32,597 291,148 323,745 0 0 0 323,745 317,706
14 9 2028 6,040 6,040 32,597 291,148 323,745 0 0 0 323,745 317,706
15 10 2029 6,040 6,040 32,597 291,148 323,745 0 0 0 323,745 317,706
16 11 2030 6,040 6,040 32,597 291,148 323,745 0 0 0 323,745 317,706
17 12 2031 6,040 6,040 32,597 291,148 323,745 0 0 0 323,745 317,706
18 13 2032 6,040 6,040 32,597 291,148 323,745 0 0 0 323,745 317,706
19 14 2033 6,040 6,040 32,597 291,148 323,745 0 0 0 323,745 317,706
20 15 2034 6,040 6,040 32,597 291,148 323,745 0 0 0 323,745 317,706
21 16 2035 6,040 6,040 32,597 291,148 323,745 0 0 0 323,745 317,706
22 17 2036 6,040 6,040 32,597 291,148 323,745 0 0 0 323,745 317,706
23 18 2037 6,040 6,040 32,597 291,148 323,745 0 0 0 323,745 317,706
24 19 2038 6,040 6,040| 26,912 32,597 291,148 350,657 0 0 0 350,657 344,618
25 20 2039 6,040 6,040] 40,368 32,597 291,148 364,113 0 0 0 364,113 358,074
26 21 2040 6,040 6,040| 26,912 32,597 291,148 350,657 0 0 0 350,657| 344,618
27 22 2041 6,040 6,040| 67,280 32,597 291,148 391,025 0 0 0 391,025 384,986
28 23 2042 6,040 6,040] 40,368 32,597 291,148 364,113 0 0 0 364,113] 358,074
29 24 2043 6,040 6,040 32,597 291,148 323,745 0 0 0 323,745 317,706
30 25 2044 6,040 6,040 32,597 291,148 323,745 0 0 0 323,745 317,706
31 26 2045 6,040 6,040 32,597 291,148 323,745 0 0 0 323,745 317,706
32 27 2046 6,040 6,040 32,597 291,148 323,745 0 0 0 323,745 317,706
33 28] 2047 6,040 6,040 32,597 291,148 323,745 0 0 0 323,745 317,706
34 29 2048 29,603 6,040 35,643 32,597 291,148 323,745 0 0 0 323,745 288,103
35 30 2049 29,603 6,040 35,643 32,597 291,148 323,745 0 0 0 323,745 288,103
36 31 2050 6,040 6,040 32,597 291,148 323,745 0 0 0 323,745 317,706
37 32 2051 29,603 6,040 35,643 32,597 291,148 323,745 0 0 0 323,745 288,103
38 33 2052 59,206 6,040 65,246 32,597 291,148 323,745 0 0 0 323,745 258,500
39 34 2053 29,603 6,040 35,643 32,597 291,148 323,745 0 0 0 323,745 288,103
40 35 2054 6,040 6,040 32,597 291,148 323,745 0 0 0 323,745 317,706
41 36| 2055 6,040 6,040 32,597 291,148 323,745 0 0 0 323,745 317,706
42 37| 2056 6,040 6,040 32,597 291,148 323,745 0 0 0 323,745 317,706
43 38 2057 6,040 6,040 32,597 291,148 323,745 0 0 0 323,745 317,706
44 39 2058 6,040 6,040| 26,912 32,597 291,148 350,657 0 0 0 350,657| 344,618
45 40 2059 6,040 6,040] 40,368 32,597 291,148 364,113 0 0 0 364,113] 358,074
46 41 2060 6,040 6,040] 26,912 32,597 291,148 350,657 0 0 0 350,657 344,618
47 42 2061 6,040 6,040 67,280 32,597 291,148 391,025 0 0 0 391,025 384,986
48 43 2062 6,040 6,040] 40,368 32,597 291,148 364,113 0 0 0| 364,113] 358,074
49 44 2063 6,040 6,040 32,597 291,148 323,745 0 0 0 323,745 317,706
50 45 2064 6,040 6,040 32,597 291,148 323,745 0 0 0 323,745 317,706
51 46 2065 6,040 6,040 32,597 291,148 323,745 0 0 0 323,745 317,706
52 47 2066 6,040 6,040 32,597 291,148 323,745 0 0 0 323,745 317,706
53 48 2067 6,040 6,040 32,597 291,148 323,745 0 0 0 323,745 317,706
54 49 2068 6,040 6,040 32,597 291,148 323,745 0 0 0 323,745 317,706
55 50 2069 6,040 6,040 32,597 291,148 323,745 0 0 0 323,745 317,706
TOTAL 1,040,441 290,010 1,330,451| 605,520| 1,548,674| 13,832,969| 15,987,164 0 0 0] 15,987,164| 14,656,713
Present Value 572,552 1,707,029

EIRR 24.36%
NPV 1,134,478
B/C 2.98]
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N A= ATORHERER L FHEEEIX TRO LB TH D,

Table 7.11.1-3 Economic Evaluation Result and Index (Scenario I, Base case)

AR A A SR Al A 78 e
EIRR 24.36% > 10% Passed
NPV US$ 1,134 million >0 Passed
B/C 2.98 >1 Passed

EXY, U4 T IZEBWTISEES bICRHMELNEL B> Tl b | REFMIC
T4 =V T NTHDHIEDPHERINTND, LOLZIUIRN—ATF—RILDEATHD
7o, LVEELOWERIFIZRB W T, EMTREENS ED X 2 BT 205 HRT L7720, T
FLNTA—=H—ICL DA NV AT A NEFE LT, BETEREB LUWRELLTITRT,

Ayago K7m v =7 hEEkE=150%
R TR =50%

B KRBTl k5 =US$0.25/ liter

5 2£=10%

Table 7.11.1-4 Economic Evaluation Result and Index (Scenario I, Stress Test)

#P i AP it APl i
EIRR 10.65% > 10% Passed
NPV US$ 60million >0 Passed
B/C 1.07 >1 Passed

FREIRSINIZL DT, DRVEELWEIFICBN TS Ayago K7 my =2 FD3E
JEFTREMEIXE b O LTS D,

I ENT A—=H = L ED L D ICFHl AT D DR B LA I IR EE S AT & JEhE L
72

Scenario [

Economic Sensitivity to TPP Construction Cost
NPV (US$ in millions) EIRR
1,200 30%

1,150 /

1100
_/-/'/ L e e {5
[ e —

1,000

950 20%
50% 60% 70% 80% 90% 100% | 110% | 120% | 130%

—=—NPV | 1059 | 1074 | 1089 | 1,104 | 1,119 | 1,134 | 1,150 | 1,165 | 1,180
—&—EIRR | 23.04% | 23.30% | 23.56% | 23.82% | 24.09% | 24.36% | 24.63% | 24.90% | 25.18%

Figure 7.11.1-1 Scenario | Economic Sensitivity to TPP Construction Cost (1)

SRERKINSH - BFRIEKRIAST
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Scenario |
Economic Sensitiviy to TPP Construction Cost

3.5
3.3
N A/‘/‘_’—Q/’—/_‘/‘
29 [ ——e—
2.7
25

50% 60% 70% 80% 90% 100% | 110% | 120% | 130%
B/C| 2.85 2.88 2.90 293 2.96 298 3.01 3.03 3.06

Figure 7.11.1-2  Scenario | Economic Sensitivity to TPP Construction Cost (2)

NPV (US$ in milions) Economic Sensitivity to Discount Rate

Scenario |
EIRR

2,000 30%

1,800 =
1,600
1,400 \-\

1,200
\.\ 1 95y

1,000 5
800 ¢ ¢ * —2
600
400
200
0 20%
8% 9% 10% 1% 12%
—m—Npv | 1,741 1402 1134 921 750
—e—FERR|  24.36% 24.36% 24.36% 24.36% 24.36%

Figure 7.11.1-3 Scenario | Economic Sensitivity to Discount Rate (1)

Scenario |
Economic Sensitivity to Discount Rate

38
36 \
34
32 \

3
28 \
2.6 \\\
24 8% 9% 10% 1% 12%
B/C 3.73 3.32 2.98 2.69 245

Figure 7.11.1-4 Scenario | Economic Sensitivity to to Discount Rate (2)
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Scenario |
Economic Sensitivity to TPP Fuel Price
NPV (US$ in millions) EIRR
2,000 30%
1,500 [
1 25%
1,000
1 20%
500
0 15%
US$ cents/litter| 29 30 35 40 45 50 55 60 65 70
—s—NPV | 422 | 564 | 707 | 849 | 992 |1,134(1,277|1,420(1,562|1,705
——FEIRR |16.49]18.29]19.96 121.52|22.98[24.3625.66 126.90 128.07]29.20

Figure 7.11.1-5 Scenario | Economic Sensitivity to TPP Fuel Price (1)

Scenario |

Economic Sensitivity to TPP Fuel Price
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Figure 7.11.1-6  Scenario | Economic Sensitivity to TPP Fuel Price (2)

Scenario |
Economic Sensitivity to Ayago HPP Construction Cost EIRR
NPV (US$ in millions)
1,400 30%
1,200
1,000 [ 1 95y
800
600
n 0
o | \ 20%
200
0 15%
80% 90% 100% 110% 120% 130% 140% 150%
—&— NPV 1,249 1,192 1,134 1,077 1,020 963 905 848
—o—EIRR | 2843% | 26.23% | 24.36% | 22.75% | 21.34% | 20.10% | 19.00% | 18.01%

Figure 7.11.1-7 Scenario | Economic Sensitivity to Ayago HPP Construction Cost (1)
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Scenario 1
Economic Sensitivity to Ayago HPP Construction Cost
4
35
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25 6\\\\w-\\\*.\\\%
2
15
80% 90% 100% 110% 120% 130% 140% 150%
‘ B/C 3.73 3.31 298 271 248 229 213 1.99

Figure 7.11.1-8 Scenario | Economic Sensitivity to Ayago HPP Construction Cost (2)
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Table 7.11.1-5 Result of Economic Evalustion (Scenario 1V)

Cost Setting Benefit Setting
[Ayago Hydropower [Alternative Thermal Power (Gas Turbine)
Installed capacity 300 MW Installed capacity 348 MW
Dependable capacity 300 MW Power generation
Firm energy 2,681 GWh for Ayago firm energy 26542 GWh
Secondary energy 0 GWh for Ayago secondary energy 0.0 GWh
Construction cost 100%) _US$ 862,823 thousands Construction cost (100%)  USS$ 201,840 thousands
Fuel price US$0.50
[Discount Rate 10% | [Export tariff for firm energy USS 115 cents /kWh
Unit: US$ in thousands,
No. of years Ayago hydropower | Alternative thermal power In case of export of firm energy
Trom © Firm Energy Secondary Energy ® ®-©) Exported Export ®) ®-©)
i cop YEAR |Construct.| o&M TOTAL Constr. | O&M Fuel Subtotal o&Mm Fuel Subtotal TOTAL ower (GWh) Revenue (B2) (B1/2+B2)
Start Cost Cost COST Cost Cost Cost. (BY) Cost Cost BENEFIT P
1] 2015 43,625 43,625 0] 0] -43,625| 0] -43,625|
2 2016| 109,062 109,062 0] 0 -109,062] 0f -109,062f
3| 2017| 130,874 130,874 0) 0 -130,874) o[ -130,874f
4] 2018| 194,856 194,856( 40,368, 0 -194,856) 0 -194,856|
5| 1] 2019( 107,121] 763 107,885| 53,824 2,732, 24,434 80,990 0] 80,990f -26,894] 109] 12,552 53,047 -54,838
6| 2| 2020( 127,973] 3,054 131,026| 40,368 10,938, 97,846 149,152 0 0 0] 149,152 18,126 437| 50,264 124,840 -6,187]
7 3 2021| 85,321 4,547 89,868( 40,368 21,867, 195,583 257,818 0 0 0) 257,818 167,950 874] 100,471 229,380 139,513
8| 4] 2022| 63,991 4,547 68,538 26,912 21,867, 195,583 244,362 0 0 0) 244,362 175,824 874 100,471 222,652 154,115
9| 5| 2023 6,040 6,040 32,597| 291,148 323,745 0 0 0) 323,745 317,706 1,301 149,564 311,436 305,397
10| 6| 2024 6,040 6,040 32,597, 291,148 323,745 0 0 0] 323,745 317,706 1,301 149,564 311,436 305,397
11 7| 2025 6,040 6,040 32,597 291,148 323,745 0 0 0] 323,745 317,706} 1,301 149,564 311,436 305,397
12 8 2026 6,040 6,040 32,597 291,148 323,745 0 0 0] 323,745 317,706 1,301 149,564 311,436 305,397
13| 9 2027 6,040 6,040 32,597 291,148 323,745 0 0 0) 323,745 317,706 1,301 149,564 311,436 305,397|
14] 10| 2028, 6,040 6,040 32,597| 291,148 323,745 0 0 0) 323,745 317,706 1,301 149,564 311,436 305,397
15| 11 2029 6,040 6,040 32,597, 291,148 323,745 0 0 0] 323,745 317,706 1,301 149,564 311,436 305,397
16 12 2030 6,040 6,040 32,597, 291,148 323,745 0 0 0] 323,745 317,706 1,301 149,564 311,436 305,397
17| 13| 2031 6,040 6,040 32,597, 291,148 323,745 0 0 0] 323,745 317,706 1,301 149,564 311,436 305,397]
18 14] 2032 6,040 6,040 32,597, 291,148 323,745 0 0 0) 323,745 317,706 1,301 149,564 311,436 305,397]
19| 15| 2033 6,040 6,040 32,597 291,148 323,745 0 0 0) 323,745 317,706 1,301 149,564 311,436 305,397
20| 16| 2034 6,040 6,040 32,597, 291,148 323,745 0 0 0] 323,745 317,706 1,301 149,564 311,436 305,397
21 17 2035 6,040 6,040 32,597, 291,148 323,745 0 0 0] 323,745 317,706 1,301 149,564 311,436 305,397
22 18 2036 6,040 6,040 32,597, 291,148 323,745 0 0 0] 323,745 317,706} 1,301 149,564 311,436 305,397
23] 19] 2037 6,040 6,040 40,368, 32,597, 291,148 364,113 0 0 0] 364,113 358,074 1,301 149,564 331,620 325,581
24| 20| 2038, 6,040 6,040| 26,912 32,597 291,148 350,657 0 0 0) 350,657 344,618 1,301 149,564 324,892 318,853
25 21 2039 6,040 6,040 40,368, 32,597, 291,148 364,113 0 0 0] 364,113 358,074} 1,301 149,564 331,620 325,581
26 22 2040] 6,040 6,040 26,912, 32,597 291,148 350,657 0 0 0] 350,657 344,618 1,301 149,564 324,892 318,853
27 23 2041 6,040 6,040 40,368, 32,597 291,148 364,113 0 0 0] 364,113 358,074 1,301 149,564 331,620 325,581
28 24 2042 6,040 6,040 26,912, 32,597 291,148 350,657 0 0 0] 350,657 344,618 1,301 149,564 324,892 318,853
29| 25| 2043 6,040 6,040 32,597| 291,148| 323,745 0 0 0) 323,745 317,706 1,301 149,564 311,436 305,397|
30| 26| 2044 6,040 6,040 32,597, 291,148 323,745 0 0 0] 323,745 317,706, 1,301 149,564 311,436 305,397
31 27 2045 6,040 6,040 32,597 291,148 323,745 0 0 0] 323,745 317,706 1,301 149,564 311,436 305,397
32 28 2046 6,040 6,040 32,597 291,148 323,745 0 0 0] 323,745 317,706 1,301 149,564 311,436 305,397
33 29 2047  29,603] 6,040 35,643 32,597 291,148 323,745 0 0 0] 323,745 288,103 1,301 149,564 311,436 275,794
34| 30| 2048| 29,603 6,040 35,643 32,597| 291,148| 323,745 0 0 0) 323,745 288,103 1,301 149,564 311,436 275,794
35 31 2049  29,603] 6,040 35,643 32,597, 291,148 323,745 0 0 0] 323,745 288,103 1,301 149,564 311,436 275,794
36| 32| 2050 29,603] 6,040 35,643 32,597, 291,148 323,745 0 0 0] 323,745 288,103 1,301 149,564 311,436 275,794
37 33 2051  29,603] 6,040 35,643 32,597 291,148 323,745 0 0 0] 323,745 288,103 1,301 149,564 311,436 275,794
38 34 2052  29,603] 6,040 35,643 32,597 291,148 323,745 0 0 0] 323,745 288,103 1,301 149,564 311,436 275,794
39| 35 2053 6,040 6,040 32,597, 291,148| 323,745 0 0 0) 323,745 317,706 1,301 149,564 311,436 305,397
40 36| 2054 6,040 6,040 32,597| 291,148| 323,745 0 0 0) 323,745 317,706 1,301 149,564 311,436 305,397]
41 37| 2055 6,040 6,040 32,597| 291,148| 323,745 0 0 0) 323,745 317,706 1,301 149,564 311,436 305,397]
42 38 2056 6,040 6,040 32,597 291,148 323,745 0 0 0] 323,745 317,706 1,301 149,564 311,436 305,397
43| 39 2057| 6,040 6,040 40,368, 32,597 291,148 364,113 0 0 0] 364,113 358,074 1,301 149,564 331,620 325,581
44/ 40| 2058 6,040 6,040| 26,912 32,597, 291,148| 350,657 0 0 0) 350,657 344,618 1,301 149,564 324,892 318,853
45| 41 2059 6,040 6,040| 40,368 32,597 291,148| 364,113 0 0 0) 364,113 358,074 1,301 149,564 331,620 325,581
46| 42| 2060 6,040 6,040| 26,912 32,597, 291,148| 350,657 0 0 0) 350,657 344,618 1,301 149,564 324,892 318,853
47| 43| 2061 6,040 6,040 40,368, 32,597 291,148 364,113 0 0 0] 364,113 358,074 1,301 149,564 331,620 325,581
48 44| 2062 6,040 6,040 26,912 32,597 291,148 350,657 0 0 0] 350,657 344,618 1,301 149,564 324,892 318,853
49| 45 2063 6,040 6,040 32,597| 291,148| 323,745 0 0 0) 323,745 317,706 1,301 149,564 311,436 305,397|
50| 46| 2064 6,040 6,040 32,597| 291,148| 323,745 0 0 0) 323,745 317,706 1,301 149,564 311,436 305,397
51 47| 2065 6,040 6,040 32,597, 291,148 323,745 0 0 0] 323,745 317,706 1,301 149,564 311,436 305,397
52 48 2066 6,040 6,040 32,597 291,148 323,745 0 0 0] 323,745 317,706 1,301 149,564 311,436 305,397
53] 49 2067 6,040 6,040 32,597 291,148| 323,745 0 0 0) 323,745 317,706 1,301 149,564 311,436 305,397
54 50] 2068 6,040 6,040 32,597 291,148 323,745 0 0 0) 323,745 317,706 1,301 149,564 311,436 305,397
TOTAL 1,040,441 290,739 1,331,180f 605,520 1,554,138| 13,881,838 16,028,295 [ 0 0] 16,028,295| 14,697,115 62,119 7,143,684 15,157,832| 13,826,652
Present Value 614,179 1,893,110f 1,205,859
EIRR
NPV
B/C

R R — A CD

APARG SR &

Al ASMEIX FRLO LB TH D,

Table 7.11.1-6 Economic Evaluation Result and Index (Scenario 1V, Base case)

FA

PPt S

P

HE

EIRR 24.44% > 10% Passed
NPV US$ 1,156 million >0 Passed
B/C 2.88 >1 Passed

UEEDTFIFIVIZBWTHRFEIZ T =TTV ThDH I ENHERTET,

L»

LZAUEIR—ATr— R K DA THH =20, L0k LSz CTEN nTREMED &
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i 4 =US$0.06
H5]%F=10%

Table 7.11.1-7 Economic Evaluation Result and Index (Scenario 1V, Stress Test)

AR AR P A R A B HIE
EIRR 10.19% > 10% Passed
NPV US$ 18million >0 Passed
B/C 1.02 >1 Passed

4

EFREFIORENZ X OIT, Ayago KN TF V=7 NI U A IV ITEWT S FEfE Al HE
PEDSRN T & DSERE S ALz,

REKENT A—=Z =6 L ED LD ITFHl AT 2 23R F AR EE o & 52
72

=

L

Scenario IV

NPV (US$ in millions) Economic Sensitivity to TPP Construction Cost EIRR

1,200 30%

1,180 /
1,140 W 25%

1,120 =
1,100
1,080 20%
50% 60% 70% 80% 90% 100% 110% 120% 130%
—&—NPV | 1,120 1,127 1,134 1,142 1,149 1,156 1,163 1,170 1,178
——EIRR | 23.82% | 23.94% | 24.06% | 24.19% | 24.31% | 24.44% | 24.56% | 24.69% | 24.81%

Figure 7.11.1-9 Scenario IV Economic Sensitivity to TPP Construction Cost (1)

Scenario IV
Economic Sensitivity to TPP Construction Cost
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Figure 7.11.1-10 Scenario IV Economic Sensitivity to TPP Construction Cost (2)
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Scenario IV
Economic Sensitivity to Discount Rate
NPV (US$ in millions) EIRR
2,000 30%
1,500
1,000 N R N 1 25%
500
0 20%
8% 9% 10% 11% 12%
—8— NPV 1,751 1,419 1,156 945 774
—e—EIRR 24.44% 24.44% 24.44% 24.44% 24.44%

Figure 7.11.1-11 Scenario IV Economic Sensitivity to Discount Rate (1)

Scenario IV
Economic Sensitivity to Discount Rate
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Figure 7.11.1-12 Scenario IV Economic Sensitivity to Discount Rate (2)

Scenario IV
Economic Sensitivity to TPP Fuel Price
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Figure 7.11.1-13 Scenario IV Economic Sensitivity to TPP Fuel Price (1)
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Scenario IV
Economic Sensitivity to TPP Fuel Price
4
35
. /
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2
US$ cents/liter 25 30 35 40 45 50 55 60 65 70
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Figure 7.11.1-14 Scenario IV Economic Sensitivity to TPP Fuel Price (2)

Scenario IV
Economic Sensitivity to Export Tariff

NPV (US$ in milions) EIRR

1,400 30%

1,200 J/.,,J/*'/
1,000 /./I/ M 1 25%

800 [Tm—* M *
500 | e
1 20%

400

200
15%

0
US$ cents/kWh| 6 | 65 | 7 | 75| 8 |85 | 9 |95 | 10 [105| 11 | 115 12
—=— NPV | 762 | 798 | 834 | 870 | 905 | 941 | 977 | 1013 |1,049|1,084|1,120|1,156|1,192
—o— EIRR |20.25%20.65%21.05%21.44%21.83%|22.22%|22.60%22.97%(23.35%|23.71%24.08%24.44%24.79%

Figure 7.11.1-15 Scenario IV Economic Sensitivity to Export Tariff (1)

Scenario IV
Economic Sensitivity to Export Tariff
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Figure 7.11.1-16 Scenario IV Economic Sensitivity to Export Tariff (2)
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7.11.2  BATEERAE
(1) FHEFIE

ZOMBEHNIL Ayago KAT Y =2 N EME LOBLENORHMET SO T, W7 R
V=7 FOMBRINEE N AT 5 Z L2 R E T 5, o T, #RIE UETCL (2XF9
Lok & LTz,

o HIWHBRE L LT FREEA A L,
e FIRR (MBHINEINLER) > &5
e NPV (MiBifEAMME) > 0

 B/IC (E&mZEMHLE) > 1

WS EEmIE ., 5 TAE LV Ayago K70y = 7 b+ AREEEW Ot 4L 50 4 £ To
MHCDT=0ITo 7z, 728, 8 6 EIRNI N KIBEEHBOL TV ADHH, Tidv U
AN DWTHEM L7z,

i)y T UA L FRETEPAL— AR L, 2020 4 - 2023 4 - 2024 O KT 100MW,
AFF300MW Z BT D,

i) UV TBEPRPN — RN Z, =TIk USRREFS AT ) 80 50% % it
T HEA T, 2019 4F - 2021 A + 2023 FE DO AT 100MW, &7t 300MW % & AT 5,

(2) mirR%EM:
BRI 2 7o > Tl FRe BT ARSI & LT,
1) JEEHAM : N—A S —A L LT US$6 & h/kWh
2) Ayago/k/J37my =2 FO OMEM : EEHE DAL LEEE D 0.7%/year

F7wy ey FOEHEME LK - BEREG - BRSOV T 30 IR
T5HDELTHEL,

3) EGIHE  R—2F7—2L L T10%
4) S

VA IVIZE L L, RERAEBHED 50% %2 7 =T [+ 5 Z 2 REL TR
V. BB IZ W TIE, 2009 4R ST UETCL O i E % 7)Y US$11.357 >
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HIZFFT SRRV &L Ro TS, ZhEEE L T_—2 7 —2 & LT US$ILE £ b
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Table 7.11.2-1 Financial Evaluation Result (Scenario I)
Cost Setting Benefit Setting
[Ayago Hydropower Power Tariff
Installed capacity 300 MW Firm energy uss 60 /MWh
Dependable capacity 300 Firm export uss 115 /MWh
Salable firm energy 2,601.1 GWh Secondary energ US$ 0 /MWh
Salable secondary energy 0.0 GWh
Construction cost (100%) US$ 862,823 thousands
|Discount Rate 10% |
(Unit: US$ in thousands)
No. of years Cost Sales
from ©) Firm Energy Secondary Energy B) (B)-(C)
Construction ~ COD YEAR |Construct.] O&M TOTAL Salable Sales Salable Sales TOTAL
Start Cost Cost COST Energy (GWh) |  Revenue Energy (GWh) Revenue BENEFIT
1 2015| 43,625 43,625 0 -43,625)
2 2016 87,249 87,249 0 -87,249
3 2017| 130,874 130,874 0] -130,874
4 2018| 130,874 130,874 0] -130,874
5 2019| 43,625 43,625 0 -43,625)
6 1 2020 63,982 1,527 65,509 437 26,195 26,195 -39,313,
7 2 2021| 149,300 3,054 152,354 874 52,449 52,449 -99,905|
8 3 2022| 149,303 3,054 152,357 874 52,449 52,449 -99,908,
9 4 2023 63,991 4,547 68,538 1,747 104,840 104,840 36,302,
10 5 2024 6,040 6,040 2,601 156,066 156,066] 150,027
11 6 2025 6,040 6,040 2,601 156,066 156,066 150,027
12 7 2026 6,040 6,040 2,601 156,066 156,066] 150,027
13 8 2027 6,040 6,040 2,601 156,066 156,066 150,027
14 9 2028 6,040 6,040 2,601 156,066 156,066] 150,027
15 10 2029 6,040 6,040 2,601 156,066 156,066 150,027
16 11 2030 6,040 6,040 2,601 156,066 156,066] 150,027
17 12 2031 6,040 6,040 2,601 156,066 156,066 150,027
18 13 2032 6,040 6,040 2,601 156,066 156,066] 150,027
19 14 2033 6,040 6,040 2,601 156,066 156,066 150,027
20 15 2034 6,040 6,040 2,601 156,066 156,066 150,027
21 16 2035 6,040 6,040 2,601 156,066 156,066 150,027
22 17 2036 6,040 6,040 2,601 156,066 156,066 150,027
23 18 2037 6,040 6,040 2,601 156,066 156,066 150,027
24 19 2038 6,040 6,040] 2,601 156,066 156,066] 150,027
25 20 2039 6,040 6,040 2,601 156,066 156,066 150,027
26 21 2040 6,040 6,040] 2,601 156,066 156,066] 150,027
27 22 2041 6,040 6,040 2,601 156,066 156,066 150,027
28 23 2042 6,040 6,040] 2,601 156,066 156,066| 150,027
29 24 2043 6,040 6,040 2,601 156,066 156,066 150,027
30 25 2044 6,040 6,040] 2,601 156,066 156,066| 150,027
31 26 2045 6,040 6,040 2,601 156,066 156,066 150,027
32 27 2046 6,040 6,040] 2,601 156,066 156,066| 150,027
33 28 2047 6,040 6,040 2,601 156,066 156,066 150,027
34 29 2048 29,603 6,040 35,643 2,601 156,066 156,066 120,424
35 30 2049 29,603 6,040 35,643 2,601 156,066 156,066 120,424
36 31 2050 6,040 6,040 2,601 156,066 156,066 150,027
37 32 2051 29,603 6,040 35,643 2,601 156,066 156,066 120,424
38 33 2052 59,206 6,040 65,246 2,601 156,066 156,066 90,821
39 34 2053 29,603 6,040 35,643 2,601 156,066 156,066 120,424
40 35 2054 6,040 6,040 2,601 156,066 156,066 150,027
41 36 2055 6,040 6,040 2,601 156,066 156,066] 150,027
42 37 2056 6,040 6,040 2,601 156,066 156,066 150,027
43 38 2057 6,040 6,040 2,601 156,066 156,066] 150,027
44 39 2058 6,040 6,040 2,601 156,066 156,066 150,027
45 40 2059 6,040 6,040 2,601 156,066 156,066] 150,027
46 41 2060 6,040 6,040 2,601 156,066 156,066 150,027
47 42 2061 6,040 6,040 2,601 156,066 156,066 150,027
48 43 2062 6,040 6,040 2,601 156,066 156,066 150,027
49 44 2063 6,040 6,040 2,601 156,066 156,066 150,027
50 45 2064 6,040 6,040 2,601 156,066 156,066 150,027
51 46 2065 6,040 6,040 2,601 156,066 156,066 150,027
52 47 2066 6,040 6,040 2,601 156,066 156,066 150,027
53 48 2067 6,040 6,040 2,601 156,066 156,066] 150,027
54 49 2068, 6,040 6,040 2,601 156,066 156,066 150,027
55 50 2069 6,040 6,040 2,601 156,066 156,066] 150,027
TOTAL 1,040,441 290,010 1,330,451 123,583 7,414,986 0 0 7,414,986 6,084,536
Present Value 572,552 764,250
FIRR 12.83%
NPV 191,699
B/C 1.33
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Table 7.11.2-2  Financial Evaluation Result and Index (Scenario I, Base Case)

AR A A R Al A 78 e
FIRR 12.83% > 10% Passed
NPV US$ 192 million >0 Passed
B/C 1.33 >1 Passed

LEX Y U A HZBWTIEAEIE & b IR L B> TR Y | MBI @EeT
HDHEDHERHEI N, L2 LI —A 7 —RA LD GE5THA7=D, L0EELW
FHCBNTHBOREER EDO LI IZET 2MERT D720, T/ 37 A—F¥—I2XY
ANV AT A &L,

Ayago K7m v =7 EEEE=120%
5t 7E Hiffi=US$0.055/kWh
#1151 5=10%

Table 7.11.2-3 Financial Evaluation Result and Index (Scenario I, Stress Test)
RS A S R A 2 v HE
FIRR 10.18% > 10% Passed
NPV US$ 14million >0 Passed
B/C 1.02 >1 Passed

FREREREN ST 512, Ayago K7 =7 NI, 270 EEL WSV TH T
BRI RVEITR 2 DI 720y, Z3LLL BEE L WA & 72 o 7285 A3 B o ek 23 e o
N5, BEEMOME EFEOXRBMEIZ /D EEZ LD,

7B EKNT A —H R L EDO X DRI AT B 0 IR BRI 4T & S5 hE L
776
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Scenario I
Financial Sensitivity to Ayago HPP Construction Cost
NPV (US$ in millions) FIRR
400 20%
300
200 15%
100 [
0 10%
-100
-200 5%
80% 90% 100% | 110% | 120% | 130% | 140% | 150%
—s— NPV | 306 249 192 134 77 20 -37 -95
—o—FIRR | 15.32% | 13.98% | 12.83% | 11.85% | 11.00% | 10.24% | 9.57% | 8.97%

Figure 7.11.2-1 Scenario | Financial Sensitivity to Ayago HPP Construction Cost (1)

Scenario |
Financial Sensitivity to Ayago HPP Construction Cost
2
15
1t
05
0
80% 90% 100% 110% 120% 130% 140% 150%
‘ B/C 1.67 1.48 1.33 1.21 1.11 1.03 0.95 0.89

Figure 7.11.2-2  Scenario | Financial Sensitivity to Ayago HPP Construction Cost (2)

Scenario I
Financial Sensitivity to Discount Rate
N FIRR
NPV (US$ in millions)
500 20%
400 [ -\
300
1 15%
200 \
100 f \'\-
0 10%
8% 9% 10% 11% 12%
—=— NPV 437 298 192 109 44
——FIRR 12.83% 12.83% 12.83% 12.83% 12.83%

Figure 7.11.2-3 Scenario | Financial Sensitivity to Discount Rate (1)
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Scenario |
Financial Sensitivity to Discount Rate
2
18 [
16
14
12
1
8% 9% 10% 1% 12%
‘ B/C 1.68 149 1.33 12 1.08

Figure 7.11.2-4 Scenario | Financial Sensitivity to Discount Rate (2)

Scenario |

Sensitivity to Firm Tariff

NPV (US$ in millions)
700
500
300
100 e
100 .//e/
~300 [—g=—
US$cent;/5I?V3h 3 35| 4 |45] 5 |55] 6 |65 75| 8 [ 85| o
—m NPV |-190|-127|-63 | 1 | 64 | 128 | 192 | 255 | 319 | 383 | 446 | 510 | 573
——FIRR |6.65%|7.85%|8.97% | 10.01/11.00/11.94|12.83|13.70|14.52|15.32|16.10 |16.84/17.57

FIRR
20%

15%

10%

Figure 7.11.2-5 Scenario | Sensitivity to Firm Tariff (1)

25

Financial Sensitivity to Firm Tariff

Scenario |

/v

/

0.5

/

0

US$ cents/kWh

45

6.5

15

8.5

‘B/C

0.67

0.78 | 0.89 1

122 | 133

1.45

1.56

1.67

1.78

1.89

Figure 7.11.2-6  Scenario | Sensitivity to Firm Tariff (2)
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e B : US$0.06
o H AT - US$0.115
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Table 7.11.2-4  Financial Evaluation Result (Scenario 1V)

Cost Setting Benefit Setting
Ayago Hydropower Power Tariff
Installed capacity 300 MW Firm energy us$ 60 /MWh
Dependable capacity 300 MW Firm export us$ 115 /MWh
Salable firm energy 2,601.1 GWh Secondary energ Us$ 0 /MWh
Salable secondary energy 0.0 GWh
Construction cost (100%) USS$ 862,823 thousands
|Discount Rate 10%
(Unit: US$ in thousands)
No. of years Cost Sales
from ©) irm energy for domestic deman| Firm energy for export (B) (B)-(C)
IConstructiol cob YEAR |Construct.| O &M TOTAL Salable Sales Salable Sales TOTAL
Start Cost Cost COST Energy (GWh)|  Revenue Energy (GWh) Revenue BENEFIT
1 2015 43,625 43,625 0 -43,625
2 2016/ 109,062 109,062 0] -109,062
3 2017| 130,874 130,874 0| -130,874
4 2018| 194,856 194,856 0] -194,856
5 1 2019| 107,121 763 107,885 109 6,549 109 12,552 19,101 -88,784|
6 2 2020| 127,973 3,054 131,026 437 26,225 437 50,264 76,488 -54,538
7 3 2021 85,321 4,547 89,868 874 52,420 874 100,471 152,891 63,024
8 4 2022] 63,991 4,547 68,538 874 52,420 874 100,471 152,891 84,354
9 5 2023 6,040 6,040 1,301 78,033 1,301 149,564 227,597 221,557
10 6 2024 6,040 6,040 1,301 78,033 1,301 149,564 227,597 221,557
11 7 2025 6,040 6,040 1,301 78,033 1,301 149,564 227,597 221,557
12 8 2026 6,040 6,040 1,301 78,033 1,301 149,564 227,597 221,557
13 9 2027| 6,040 6,040 1,301 78,033 1,301 149,564, 227,597 221,557
14 10| 2028] 6,040 6,040 1,301 78,033 1,301 149,564, 227,597| 221,557
15 11] 2029 6,040 6,040 1,301 78,033 1,301 149,564, 227,597| 221,557
16 12| 2030 6,040 6,040 1,301 78,033 1,301 149,564, 227,597| 221,557
17 13| 2031 6,040 6,040 1,301 78,033 1,301 149,564, 227,597| 221,557
18 14] 2032] 6,040 6,040 1,301 78,033 1,301 149,564, 227,597| 221,557
19 15| 2033] 6,040 6,040 1,301 78,033 1,301 149,564, 227,597 221,557
20 16| 2034 6,040 6,040 1,301 78,033 1,301 149,564, 227,597 221,557
21 17 2035 6,040 6,040 1,301 78,033 1,301 149,564, 227,597 221,557
22 18 2036 6,040 6,040 1,301 78,033 1,301 149,564, 227,597 221,557
23 19| 2037| 6,040 6,040 1,301 78,033 1,301 149,564, 227,597 221,557
24 20 2038| 6,040 6,040 1,301 78,033 1,301 149,564, 227,597 221,557
25 21 2039 6,040 6,040 1,301 78,033 1,301 149,564 227,597 221,557
26 22| 2040 6,040 6,040 1,301 78,033 1,301 149,564 227,597 221,557
27 23 2041 6,040 6,040 1,301 78,033 1,301 149,564, 227,597 221,557
28 24 2042] 6,040 6,040 1,301 78,033 1,301 149,564, 227,597 221,557
29 25 2043] 6,040 6,040 1,301 78,033 1,301 149,564, 227,597 221,557
30 26 2044 6,040 6,040 1,301 78,033 1,301 149,564 227,597 221,557
31 27| 2045 6,040 6,040 1,301 78,033 1,301 149,564 227,597 221,557
32 28| 2046 6,040 6,040 1,301 78,033 1,301 149,564 227,597 221,557
33 29 2047] 29,603 6,040 35,643 1,301 78,033 1,301 149,564 227,597 191,954
34 30) 2048] 29,603 6,040 35,643 1,301 78,033 1,301 149,564 227,597 191,954
35 31 2049] 29,603 6,040 35,643 1,301 78,033 1,301 149,564, 227,597| 191,954
36 32 2050| 29,603 6,040 35,643 1,301 78,033 1,301 149,564, 227,597 191,954
37 33 2051| 29,603 6,040 35,643 1,301 78,033 1,301 149,564, 227,597| 191,954
38 34 2052| 29,603 6,040 35,643 1,301 78,033 1,301 149,564, 227,597| 191,954
39 35 2053 6,040 6,040 1,301 78,033 1,301 149,564 227,597 221,557
40 36 2054 6,040 6,040 1,301 78,033 1,301 149,564 227,597 221,557
41 37 2055 6,040 6,040 1,301 78,033 1,301 149,564, 227,597 221,557
42 38 2056 6,040 6,040 1,301 78,033 1,301 149,564, 227,597 221,557
43 39 2057| 6,040 6,040 1,301 78,033 1,301 149,564, 227,597 221,557
44 40 2058| 6,040 6,040 1,301 78,033 1,301 149,564, 227,597 221,557
45 41 2059 6,040 6,040 1,301 78,033 1,301 149,564, 227,597 221,557
46 42| 2060 6,040 6,040 1,301 78,033 1,301 149,564 221,597 221,557
47 43| 2061 6,040 6,040 1,301 78,033 1,301 149,564 227,597 221,557
48 44 2062] 6,040 6,040 1,301 78,033 1,301 149,564, 227,597 221,557
49 45) 2063 6,040 6,040 1,301 78,033 1,301 149,564 227,597 221,557
50 46 2064 6,040 6,040 1,301 78,033 1,301 149,564 227,597 221,557
51 47| 2065 6,040 6,040 1,301 78,033 1,301 149,564 227,597 221,557
52 48| 2066 6,040 6,040 1,301 78,033 1,301 149,564 227,597 221,557
53 49 2067 6,040 6,040 1,301 78,033 1,301 149,564 227,597 221,557
54 50 2068 6,040 6,040 1,301 78,033 1,301 149,564 227,597 221,557
TOTAL 1,040,441 290,739 1,331,180 62,010 3,720,591 62,010 7,131,133] 10,870,824 9,539,644
Present Value 614,179 1,253,332
FIRR 18.46%
NPV 639,152
B/C 2.04]
ERARKIAY - BRAIEKRNSH
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Table 7.11.2-5 Financial Evaluation Result and Index (Scenario 1V, Base Case)

AR A A R Al A 78 e
FIRR 18.46% > 10% Passed
NPV US$ 639 million >0 Passed
B/C 2.04 >1 Passed

UEEODFUFIVIZBWTHEMBMICEEETHD EDHENRH SN, LrLIR
IIR—=RAT =R LDGETH LD, LV LWERFICB W TIHBEOREMERN ED X 9
WZEALT DR T HToD, TN T A—F—IZL VANV AT A NEEE LT,

Ayago K17 m Y= 7 kR E=120%
72 ¥ B =US$0.045/kWh

i H B =US$0.06/kWh

F5] #=10%

Table 7.11.2-6  Financial Evaluation Result and Index (Scenario 1V, Stress Test)

P FEAR Bl FHAll A i
FIRR 10.19% > 10% Passed
NPV US$ 15million >0 Passed
B/C 1.02 >1 Passed

FERERN DN SI2, Ayago K J 7Y =7 ME, R0 ERLWSREICB W T LI
BIREEMEITE 2 DR, 2L B LWL 2o AT B et s Kb
DT, FEBEHAM D 2 VIl AT OME LT EOXMRPB MR D EEXBND,

IRBLKNT A= —1Zx L ED L IR N AL T D IR B LA IR E 3T & it L
TR AHE D,
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Scenario IV
Financial Sensitivity to Ayago HPP Construction Cost

NPV (US$ in millions) FIRR
1,000 25%

800 | .\.\.\
600 S~

\\ \.\'\.\ 1 20%
200 V\Q\
0
80% 90% 100% 110% 120% 130% 140% 150%

—&— NPV 762 701 639 578 516 455 393 332
—o—FIRR | 21.87% 20.02% 18.46% 17.12% 15.96% 14.94% 14.04% 13.23%

15%

Figure 7.11.2-7 Scenario IV Financial Sensitivity to Ayago HPP Construction Cost (1)

Scenario IV
Financial Sensitivity to Ayago HPP Construction Cost

2 \
\\\’\‘\.

0
80% 90% 100% 110% 120% 130% 140% 150%

‘ B/C| 255 227 2.04 1.86 1.7 1.57 1.46 1.36

Figure 7.11.2-8 Scenario IV Financial Sensitivity to Ayago HPP Construction Cost (2)

Scenario IV
NPV (US$ in milions) Financial Sensitivity to Discount Rate FIRR
1,200 20%
1,000 !\ \ ' ’ ’
800
600 1 15%
400
200
0 10%
8% 9% 10% 11% 12%
—&— NPV 1,048 819 639 496 380
—&—FIRR 18.46% 18.46% 18.46% 18.46% 18.46%

Figure 7.11.2-9  Scenario IV Financial Sensitivity to Discount Ratet (1)
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Scenario IV
Financial Sensitivity to Discount Rate

3

2 ‘\‘\gx‘\‘

1k

0

8% 9% 10% 11% 12%

‘ B/C 255 227 2.04 1.84 1.68

Figure 7.11.2-10

Scenario 1V Financial Sensitivity to Discount Ratet (2)

Scenario IV
Financial Sensitivity to Firm Tariff

NPV (US$ in millions) FIRR
1,000 25%
800 | //__/./-/'
600
_/./'/'/ 1 20%
400 |
200 |
0 15%
USS cents/kWh| 3 | 35 | 4 | 45 | 5 | 55| 6 | 65| 7 |75 | 8 | 85 | 9
—m NPV | 424 | 460 | 496 | 532 | 568 | 603 | 630 | 675 | 712 | 747 | 782 | 818 | 854
o FIRR |15.88%|16.33% 16.77% | 17.20% | 17.62% | 18.04% | 18.46% 18.87%|19.27% | 19.67% | 20.06% | 20.45% | 20 84%

Figure 7.11.2-11 Scenario IV Financial Sensitivity to Film Tariff (1)

Scenario IV
Financial Sensitivity to Firm Tariff

e

2 W

0
USScents/kWh| 3 | 35 | 4 |45 | 5 |55 | 6 |65 | 7 |75 | 8 |85 | 9
B/C| 169 | 1.75 | 181 | 187 | 192 | 198 | 204 | 21 | 2.16 | 222 | 227 | 2.33 | 239

Figure 7.11.2-12  Scenario IV Financial Sensitivity to Film Tariff (2)
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7113 Fyviaono—4am
(1) FHEmFIE
_0)5?’('//;712—/\Tﬁi Ayago K7 vy =/ NOEFEEEBANTZLEOFE
BB L fEAE OB FTREMEICOWCRHMET 2 D Th 5,
PIWHEEE & UCFReEE 2 A LT,
IRR on Project® (i HRREAPNIBINIER) > fEALF
IRR on Equity’ (H CEARNEBIGER) > AL (AkiTHCEEORESH)
LLCR® (r—> S A4 7H "Ly L F) > 15
DSCR®? (Fv h—bER2H ALy LI F) > 15
FyviaTa—gE, FELELD Ayago k70 =7 b AREEY O FHEK
S504FEE CTOHRNC O VITo T2, 7B 5 6 BIT R SN KSR FE O F VA D 55|
TRy U FIT oW TEM L7z,
i) TFUA L SRETERA s — TR L, 2020 4 - 2023 4 - 2024 FOEFIZ 100MW,
A3 300MW AT 5,
i) T UA IV BEPEPN S —RATMA, =T 1ok LERREFRAEE T80 50% % i
T HHA T, 2019 4F - 2021 4F + 2023 FEDFAEIZ 100MW, & EF 300MW Z A3 5,
(2) miREH
Fr v a7 =W H T -> Tk, TidFAZpiERM & L,
1) FEEHE : N—R A7 —RZ L LT US$6 > hkWh

F7wy =2 hOFHEM L LRI - EEM - EERIT OV T 30 HEICHH
TLHbDLELTEFELT,

3) ALY R—2— 2L UTEBED 0% E AL L, &F 7 %, W% HIE 40 4
(W7 L— 2 MR 10 4F)
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FUAIVICEL T, BRERAEBENED 50% 27 =7 12T 5 2 L 2IEL TR
V. BB IZ WL, 2009 4R ST UETCL OE-HEE i = 2 7)s US$11.357 > b
(UETCL #&f:E)TH YV . ERA OBREHEICET 28HITIL, 2L LR TR &
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® IRR on Project="& & i FiE°7 1 ¥ = 7 MTEEOBRZ BB LW EEA RO

" IRR on Equity=tH&# (A7 0¥ =7 F TR ZBRF) 1IZ& > TORREME

8 LLCR=TZCHIKHERTF v M ¥ v v 2 7 m—OBEESFHEA S TA
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(3) HfffiAER
U A

i)

NR—=R—AL LTCTRNRNTA—L—ZHREL, X va7ua—0&EiT-o7,

Ayago K17 a =7 Mt

5E 7R H : US$0.06

fEANEF=T%

% 100%=US$862million

Table 7.11.3-1 Cashflow Analysis Result (Scenario I)

Ayago HPP engineering

Finance structure’

Tariff

nstalled capacity 300 MW Government fund _ Share 5O%| Firm energy USS 6.0 centy
Dependable capacity 300 MW Debt Share 50%| Exportenergy USS 115 cents
Salable firm energy (net of station use 1% & TL loss 2%) 2,601 GWhiyear Interest rate 7%|  Export share 50
Construction cost (100%) USS 862,823 thousands Repayment period 40 years
OM Cost ~ (0.7% of construction cost) USS 6,040 thousandslyear Grace period 10 years| Tax rate 30%
Escalation rate 0%)
CASHFLOW STATEMENT Scenario |
No.of | No.ofyears Cash Inflow T Cash Outilow T Cash Balance TLCR Calcufation \RR Caleulation
years | from startof | C2lendar Fund After-tax Depreciati Total [ corend  Debt Total Yearly | oo ton| DSCR - [Cashavaileble for ebservice |
from COD | construction | Y6 Injection Profit epreciation ) isbul Repayment ®) (A)-@) Actual | Discounted| a1 7.00%
1 2015 45,157 0 0] 45,157 45,157 0 45,157 0 0]
2 2016 91,830) 0 o 91,830 91,830 of 91830 0 o
3 2017 140,035 0 o 140,035 140,035 of 140035 0 q
4 2018 144,616 0 o 144,616 144,616 of 144616 0 q
5 2019 58,893| 0 o 58,893 58,893 0 58,893 0 o
1 6 2020 81,490) 9,079 2,944 93513 81,490 of 8149 12,023 12,023 20777 19418
2 7 2021 172,033 14,542 5,868| 192,463 172,033 of 172033 20,430 32453 43,163 37,700
3 8 2022 177,262 10,884/ 5,888| 104,034 177,262 of 177267 16,772 49,225 44731 36514
4 9 2023 94,190 40,823 11,775 146,788 94,190 of 94190 52,599 101,823 82,798 63,166
5 10 2024 71515 17,663 89,178 0 0 89,178 191,002 19,377| 85114
6 1 2025 71515 17663 89,178 14,380 14,380 74,798 265,800 268| 119377| 79,546
7 12 2026 72,220 17,663 89,883 14,380) 14,380 75,508 341,302 273| 119,075 74154
8 13 2027 72,924 17,663 90,588 14,380) 14,380 76,207 417,510 279| 18773 69,127
9 14 2028 73,629 17663 91,20 14,380 14,380 76,912 494,422 285| 118471 64441
10 15 2029 74,334 17663 91,997 14,380) 14,380 77,617 572,038 291| 118,163 60,071
1 16 2030 75,038 17,663 92,702 14,380) 14380 78321 650,360 298| 117,867| 55998
12 17 2031 75,743 17663 93,406 14,380 14380 79,026 729,385 30| 117,565 52,200
13 18 2032 76,448 17,663 94,111 14,380) 14,380 79,731 809,116 3.12| 117,263 48,660)
14 19 2033 77,152 17,663 94,816 14,380 14380 80,435 889,551 320| 116961 45,360)
15 2 2034 77,857 17663 95,520 14,380 14380 81,140 970,691 328| 116650 42,283
16 2 2035 78562 17,663 96,225 14,380) 14,380 81844 1,052,535 337| 116357 39414
17 2 2036 79,266 17,663 96,929 14,380 14380 82509 1,135,084 346| 116,055 36,740)
18 23 2037 79,971 17663 97,634 14,380 14,380) 83254 1,218,338 356| 115753 34,247
19 2 2038 80,675 17,663 98,339 14,380) 14,380 83958 1,302,297) 367| 115451 31,923
20 25 2039 81,380 17,663 99,043 14,380 14380 84,663 1,386,960) 378| 115,149 29,757
21 2 2040 82,085 17663 99,748 14,380 14,380) 85368 1,472,327 390| 114847 27,737
2 2 2041 82,789 17,663 100,453 14,380) 14,380 86072  1,558,399) 402| 114545 25854
23 23 2042 83,494/ 17663 101,157 14,380 14,380 86,777 1,645,176) 416 114243 24,009
2 2 2043 84,199 17663 101,862 14,380 14,380) 87,482 1,732,658 431 113941 2263
% 30 2044 84,903 17,663 102567 14,380) 14,380) 88,186 1,820,844 46| 113639 20938
2% a1 2045 85,608 17663 103271 14,380 14,380 88801 1,009,735 464 113337 19516
27 2 2046 86,313 17663 103976 14,380 14,380) 89,505  1,099,330) 482 113035 18191
28 3 2047 87,017 17,663 104,680 14,380) 14,380 90300 2,089,630) 503| 112734 16955
29 34 2048 87,722 17663 105,385 29,603 14380 43983 61402 2,151,032 525| 112432) 15,804
30 35 2049 88,427 17,663 106,090 20,603 14380 43,983 62,106 2,213,139 549| 112,130 14730
31 36 2050 89,131 17,663 106,794 14,380) 14,380) 92414 2,305,553 576| 111828| 13729
32 a7 2051 89,836 17663 107,499 29,603 14380 43983 63516 2,369,068] 6.06| 111526 12,797
33 38 2052 90,540 17,663 108,204 59,206 14380 73586] 34617 2,403,686 6.39| 111224 11927
3 39 2053 91,245 17,663 108,90 29,603 14380 43983 64,025 2,468,611 677| 110022 11116
35 i 2054 91,950 17663 109,613 14,380 14,380 95233 2,563,843 70| 1106200 10,361
3 a 2055 92,654 17663 110318 0 0 110318 2,674,161
37 a2 2056 92,654 17663 110318 0 0 110318]  2,784,479)
38 3 2057 92,654 17,663 110318 0 o 110318|  2,894,79]
39 m 2058 92,654 17,663 110318 0 0 110318 3,005,114]
0 4 2059 92,654 17,663 110318 0 o 110318|  3,115431]
a1 % 2060 92,654 17,663 110318 0 0 110318  3,225,749)
a2 a7 2061 92,654 17,663 110318 0 0 110318| 3,336,067
a3 a8 2062 92,654 17,663 110318 0 0 110318 3,446,384]
4 49 2063 92,654 17,663 110318 0 0 110318|  3556,702]
45 50 2064 92,6541 17,663 110318 0 0 110318|  3,667,019)
4% 51 2065 92,654 17,663 110318 0 o 110318| 3,777,331
a7 52 2066 92,6541 17663 110318 0 0 110318 3,887,655
48 53 2067 92,654 17663 110318 0 0 110318] 3,097,972
49 54 2068 92,654 17,663 110318 0 o 110318|  4,108.290)
50 55 2069 92,654 17663 110318 0 0 110318 4,218,607)
1.272.052|
1,005,502 3088633 B30.004] 50833138 LI83.110] 31412 T6I4531 _ 4.218607] LLCR=] _ 295] o410 12329
Verage DSC 719
Minimum DSCR= 268
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Table 7.11.3-2 Cashflow Analysis Result and Index (Scenario I, Base Case)

MR AR A SR FFAfh A HIE
IRR on Project 9.41% > 7% Passed
IRR on Equity 12.32% > 7% Passed

LLCR 2.95 >15 Passed
DSCR Average 4.19 >15 Passed
DSCR Minimum 2.68 >1.0 Passed

DEXY oY A B UIFEREMHITIR S, FEBAEORF ATFEMEIZ OV T Y
RIEDRN 72 EDHENPH STz, L L ZIUIR—ATFr—R LK DG5TH LD, Kb
Jik LOWSRIHIZR W CHRERRNE L IRE ATREMEN ED X D I2B{bT 28T 5720, TS
TA—H—IZL DA NVAT A NS LTz,

Ayago K 7 m =7 R E=120%
56 HE L i=US$0.055/kWh
& N4 F11=10%

Table 7.11.3-3 Cashflow Analysis Result and Index (Scenario I, Stress Test)

P EAE PSR A B e
IRR on Project 7.34% > 7% Passed
IRR on Equity 8.03% > 7% Passed

LLCR 1.72 >15 Passed
DSCR Average 2.84 >15 Passed
DSCR Minimum 1.71 >1.0 Passed

FERRERN DM HIZ, Ayago KNI 7Y =7 NI, L0 EELWSEHICBW T L EE
PRBE &R FTREME TR A DL 22 VS, ZHUBL B LUOGRIE & 7o T2 A I TR
RO ATREME AR/ DI B T2, Bl OME B S OMERBEIL R D L EZBND,

B BNTA=H IR L ED LD ITFHIEA AT D LU FITIREE T 2 F2 i L7z,
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CF Sensitivity to Firm Tariff
Scenario |

20%

15%

e

10% *

5%

0%
US$ cents/twn 3 |35 | 4 [45 | 5 [55[ 6 |65 ] 7 (75| 8 |85 9

—&—IRR on Project | 4.8% | 5.7% | 6.5% | 7.3% | 8.0% | 8.7% | 9.4% [10.1%[10.7%|11.3%|11.9%|12.5%13.0%
—®—RRon Equity [ 5.1% | 6.5% | 7.7% | 9.0% |10.1%|11.2%]12.3%|13.3%|14.3%]15.3%|16.2%|17.1%|18.0%

Figure 7.11.3-1 CF Sensitivity to Firm Tariff Scenario I (1)

CF Sensitivity to Firm Tariff

Scenario I

8

6

4

2

0
US$ cente/kwn, 3 |35 | 4 |45 |5 |55 | 6 |65 | 7 |75 8 |85 | 9
—e—1ICR 16 |18 |20 |23 |25 |27 |30 |32 |34 |36 |39 |41 |43
—8—DSCR Average | 22 |25 |29 |32 |35 |39 |42 |45 |49 |52 |55 |59 |62
—&—DSCR Minimum | 15 | 17 |19 |21 |23 |25 |27 |29 |31 |33 |35 |37 |39

Figure 7.11. 3-2 CF Sensitivity to Firm Tariff Scenario | (2)

CF Sensitivity to Ayago HPP Construction Cost
Scenario 1
20%
15%
10%
5%
80% 90% 100% 110% 120% 130% 140% 150%
——IRR on Project 11.2% 10.2% 9.4% 8.7% 8.1% 7.5% 7.1% 6.6%
—#—IRR on Equity 15.2% 13.6% 12.3% 11.2% 10.2% 9.4% 8.6% 7.9%

Figure 7.11. 3-3 CF Sensitivity to Ayago HPP Construction Cost Scenario I (1)
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CF Sensitivity to Ayago HPP Construction Cost
Scenario |

o = N W b~ oo
p

80% 90% 100% 110% 120% 130% 140% 150%
—e—LLCR 36 3.2 30 2.7 25 23 22 2.1
—®—DSCR Average 52 46 42 38 36 33 3.1 29
—&— DSCR Minimum 33 29 21 25 23 2.1 20 1.9

Figure 7.11. 3-4 CF Sensitivity to Ayago HPP Construction Cost Scenario I (2)

CF Sensitivity to Debt Ratio

Scenario |
25%
20% /.
15%
10% * * + + o . s . .

5%
’ 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

——IRR on Project | 9.9% 9.8% 9.7% 9.6% 9.5% 9.4% 9.3% 9.2% 9.2% 9.1% 9.0%
—8—IRR on Equity | 100% | 103% | 10.7% | 11.1% | 11.7% | 12.3% | 13.2% | 143% | 159% | 18.4% | 23.0%

Figure 7.11. 3-5 CF Sensitivity to Debt Ratio Scenario | (1)

CF Sensitivity to Debt Ratio
Scenario |
25
20
BN
10
5 |
0
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
—e—LLCR 139 71 48 3.6 30 25 22 19 1.7 1.6
—®— DSCR Average 203 10.2 6.9 52 42 35 30 27 24 22
—&— DSCR Minimum 125 6.4 43 33 21 23 20 18 1.6 15

Figure 7.11. 3-6  CF Sensitivity to Debt Ratio Scenario | (2)
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CF Sensitivity to Interest Rate
Scenario |
20%
18%
16%
14%
12%
10% [ &— \ g < <> * * * N N o N
8%
0% 1% 2% 3% 4% 5% 6% 7% 8% 9% 10%
—&—IRR on Project | 9.9% 9.8% 9.8% 9.7% 9.6% 9.5% 9.5% 9.4% 9.3% 9.3% 9.2%
—®—IRR on Equity | 16.0% | 154% | 149% | 143% | 138% | 13.3% | 128% | 12.3% | 119% | 11.4% | 11.0%

Figure 7.11. 3-7 CF Sensitivity to Interest Rate Scenario | (1)

CF Sensitivity to Interest Rate
Scenario |
10
8 .
6
4 \‘m‘
2
0
0% 1% 2% 3% 4% 5% 6% 7% 8% 9% 10%
—e—LLCR 83 6.9 58 50 43 38 33 30 26 24 22
—=— DSCR Average | 78 6.7 6.0 55 5.1 47 44 42 40 38 36
—4— DSCR Minimum | 76 59 49 42 36 32 29 2.7 25 23 2.2

Figure 7.11. 3-8

i)y ¥ FUAIV

CF Sensitivity to Interest Rate Scenario | (2)

NR—RA7—AE L TPRNRNTA—F—%EHEL, T va7ua—0g&EiTo7,

Ayago K17 e v = 7 R 100%=US$862million

SeEE L - US$0.06
g HH BT © US$0.115

8 NEH=7%
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Table 7.11.3-4 Cashflow Analysis Result (Scenario 1V)

N—=R 7 — A TORHMIiFE R & FHlEET TRO LB TH D,

Table 7.11.3-5 Cashflow Analysis Result and Index (Scenario 1V, Base Case)

FHEEER BALEES FHf A HIE
IRR on Project 13.36% > 7% Passed
IRR on Equity 18.64% > 7% Passed

LLCR 4.22 >15 Passed
DSCR Average 5.95 >15 Passed
DSCR Minimum 3.75 >1.0 Passed

UEXD A IVICEWTE, FERFBEZTRL, E2EABOBRFE ATREMEIZ DU
THRMER W EDHENRHENTZ, LPLZHIER—A T =R LB ATH L0,
LV B LGB W THEEREN LI TREN ED L 9 ICET 2R T 5720, F
FLRXTA—H—IZX VANV AT A MR LT,

« Ayago K7V =7 FEEERE=120%

- e HU=US$0.045/kWh
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Assumptions
Ayago HPP engineering assumptions Finance structure Tarift
Installed capacity 300 MW Government fund ~ Share 50%| Firmenergy US$ 6.0 cents]
Dependable capacity 300 MW Debt Share 50%| Export energy US$ 11.5 cents|
Salable firm energy (net of station use 1% & TL loss 2,601 GWhiyear Interest rate 7%| Export share 50%
Construction cost (100%) US$ 862,823 thousands Repayment period 40 years|
OM Cost  (0.7% of construction cost) USS$ 6,040 thousands/year Grace period 10 years|Tax rate 30%
rate 0%)
CASHFLOW STATEMENT Scenraio IV
No. of year| No.ofyears] - Cash Inflo, Cash Outflo Cash Balance — LLcIRb ﬁocruéaelmerwce \RR Calcutation
from | from start of| Fund Aftertax | o tion Total Disbursement| _ D€Ot Total Yearly | adon]  PSCR ash availat
coD  |construction|  Y¢" Injection profit | O ® Repayment|  (B) (A¢(B) Actual | Discounted | 47,005 | onProject | on Equity
T 2015 75,152 0] 0] 25.152] 75,152 0] 45152 0 0 45,152 39)
2 2016 114,406 0 0| 114,406 114,406 0| 114406 0 0 -114,406) -59,875|
3 2017 140,799 0 0 140,799 140,799 0| 140,799 0 0 -140,799) -75,362]
4 2018 211,601 0 211,601} 211,601 o 211601 0| 0 -211,601] -114,173]
il s 2019 122,492 8,225) 1464 132,181 127,615 o 127615 4,565 4,565 -112,803] -64,366
2l 6 2020 152,946 27,687] 5,855 186,488| 152,946 o 152946 33542 38,108 58,515| 51,109) -94,431 -30,444
3 7 2021 113,280 73,935 11,711 198,926 113,280 0| 113280 85,646 123,753 113,605 92,735| 324 42,985|
4 8 2022 94,190 72,367, 11,711 178,268| 94,190 o 9419 84,078 207,831 114,277 87,181 20,087 52,082]
sf 9 2023 119,517 17,566 137,083 0| 0 0 137,083 344,914 167,262 119,270, 167,282 137,083
6 10 2024 119,517 17,566 137,083 0 0 0 137,083 481,997 167,282 111,467 167,282 137,083
1 1 2025 119,517 17,566 137,083 14380 14,380) 122,703 604,700 375 167,262 104,175| 167,282 122,703
8 12 2026 120,221 17,566 137,788 14380 14,380) 123,407 728,107 383 166,980, 97,184 166,980 123,407
o 13 2027 120,926 17,566 138,492 14380 14,380) 124112 852,219 392 166,678, 90,662| 166,678 124,112
10 14 2028 121,631 17,566 139,197] 14380 14,380) 124,817 977,036 400 166,376 84,577 166,376 124,817
ul 1 2029 122,335 17,566 139,902 14380 14,380) 125521 1,102,557 410 166,074, 78,901 166,074 125,521
12| 16 2030 123,040 17,566 140,606| 14380 14,380) 126,226 1,228,783 419 165,772, 73,605| 165,772 126,226
13 17 2031 123,745 17,566 141,311 14380 14,380) 126931 1,355,713 429 165,470 68,664/ 165,470 126,931
14 18 2032 124,449 17,566 142,016} 14380 14,380) 127635 1,483,348 440 165,168 64,055| 165,168 127,635|
15[ 19 2033 125,154 17,566 142,720 14380 14,380) 128340 1,611,688 451 164,866| 59,755| 164,866 128,340
6] 20 2034 125,858 17,566 143,425] 14380 14,380) 129044) 1,740,733 463 164,564, 55,744 164,564 129,044
ul 2 2035 126,563 17,566 144,129 14380 14,380) 129749 1,870,482 476 164,262, 52,001 164,262 129,749
18] 22 2036 127,268 17,566 144,834 14380 14,380) 130454/ 2,000,935 489 163,960, 48,510 163,960 130,454
10 23 2037 127,972 17,566 145,539 14380 14,380) 131,158 2,132,094 5.04 163,658, 45,253 163,658 131,158
20 24 2038 128,677 17,566 146,243] 14380 14,380) 131863 2,263,957 519 163,356 42,214 163,356 131,863
21 25 2039 129,382 17,566 146,948] 14380 14,380) 132,568 2,396,524 535 163,054, 39,380) 163,054 132,568
2| 26 2040 130,086 17,566 147,653 14380 14,380) 133272 2,529,797 552 162,752 36,735 162,752 133,272
23 27 2041 130,791 17,566 148,357 14380 14,380) 133977 2,663,773 5.71 162,450 34,268| 162,450 133,977
24| 28 2042 131,496 17,566 149,062] 14380 14,380) 134682 2,798,455 5.90 162,148 31,967] 162,148 134,682]
25| 29 2043 132,200 17,566 149,767| 14380 14,380) 135386 2,933,841 612 161,846) 29,820) 161,846 135,386
2| 30 2044 132,905 17,566 150,471] 14380 14,380) 136,001 3,069,932 635 161,544, 27,817 161,544 136,001
271 31 2045 133,609 17,566 151,176 14380 14,380) 136,795 3,206,727 6.60 161,242 25,949) 161,242 136,795
28 32 2046 134,314 17,566 151,880 14380 14,380) 1375000 3,344,228 687 160,940, 24,206 160,940 137,500
29 33 2047 135,019 17,566 152,585 20603 14380 43,983 108,602 3,452,829 716 160,638 22,580) 131,035 138,205
30 3 2048 135,723 17,566 153,290) 20603 14380 43,983 109306 3,562,136 748 160,336| 21,063| 130,733 138,909
31 3B 2049 136,428 17,566 153,994] 20603 14380 43,983 110011 3,672,147 784 160,034, 19,648 130,431 139,614
32| 36 2050 137,133 17,566 154,699 29,603 14,380 43983 110716 3,782,862 823 159,732 18,328] 130,129 140,319)
33 37 2051 137,837 17,566 155,404 29,603 14,380 43983 111,420) 3,894,283 866 159,430 17,096| 129,827 141,023
34| 38 2052 138,542 17,566 156,108] 29,603 14380 43983 112125 4,006,408 915 159,128 15,948| 129,525 141,728
3| 39 2053 139,247 17,566 156,813 14380 14,380) 142433 4,148,840 9,69 158,826 14,876) 158,826 142,433
3| 40 2054 139,951 17,566 157,518] 14380 14,380) 143137 4,291,978 1030 158,524 13,876) 158,524 143,137
37 4 2055 140,656 17,566 158,222] 0 0| 158,222 4,450,200 158,222 158,222]
38 42 2056 140,656 17,566 158,222] 0 0| 158,222 4,608,422 158,222, 158,222
39| 43 2057 140,656 17,566 158,222] 0 0 158,222 4,766,644 158,222 158,222
40| 44 2058 140,656 17,566 158,222] 0 0| 158,222 4,924,866 158,222, 158,222
41| 45 2059 140,656 17,566 158,222] 0 0 158,222| 5,083,089 158,222, 158,222
42| 46 2060 140,656 17,566 158,222] 0 0 158222 5241311 158,222, 158,222
a3 41 2061 140,656 17,566 158,222] 0 0 158,222 5,399,533 158,222, 158,222|
4| 48 2062 140,656 17,566 158,222 0 0 158,222  5557,755 158,222, 158,222]
45| 49 2063 140,656 17,566 158,222 0 0| 158,222 5715978 158,222, 158,222]
46| 50 2064 140,656 17,566 158,222 0 0| 158,222 5,874,200 158,222, 158,222]
47| 5L 2065 140,656 17,566 158,222 0 0 158,222 6,032,422 158,222, 158,222]
4 52 2066 140,656 17,566 158,222] 0 0 158,222 6,190,644 158,222, 158,222
49| 53 2067 140,656 17,566 158,222 0 0 158,222 6,348,867] 158,222 158,222
50| 54 2068 140,656 17,566 158,222] 0 0 158,222| 6,507,089 158,222, 158,222
1,820,618]
04,864] 6,282447] __ 838,795 __ B.116,106] _ 1,177,606 _ 43LA412] 1609017 __ 6,507,089] LLCR= 422 13.36% 18.64%)|
Average DSCR= 595
Minimum DSCR= 3.75
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Table 7.11.3-6  Cashflow Analysis Result and Index (Scenario 1V, Stress Test)

FHm R BALEES P A HIE
IRR on Project 7.19% > 7% Passed
IRR on Equity 7.50% > 7% Passed

LLCR 1.64 >15 Passed
DSCR Average 2.67 >15 Passed
DSCR Minimum 1.61 >1.0 Passed

BEE RN DI AT, Ayago KT Y =7 ME, ERO LV EEL ORISR W T
G HERFEM ERFAREMEIZE R DR 0D, TP EEE LW L o G AITIT R E
PREMECI B ATREME SR 2 L D T2 8

59

\ 5 75 B A O P OXPR NS ST L 7

BB BNTA—=H IR L ED LD ITFHIEA AT D LU FITIREE T 2 FE i L7z,
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CF Sensitivity to Firm Tariff

Scenario IV
25%
20% [
15% w —
10%

5%
USS contesiwn 3 | 35| 4 |45 5 [55] 6 [65] 7 |75 | 8 |85/ 9

—&—IRR on Project |11.4%|11.8%|12.1%|12.4%(12.7%13.1%|13.4%|13.7%|14.0% | 14.3%|14.6% | 14.9%|15.2%
—8—RR on Equity |15.5%]16.1%|16.6%|17.1%|17.6% 18.1%| 18.6%]19.1%)19.6%|20.1%|20.6% | 21.0%|21.5%

Figure 7.11.3-9  CF Sensitivity to Firm Tariff Scenario 1V (1)

CF Sensitivity to Firm Tariff
Scenario IV

3 35 4 45 5 55 6 6.5 7 15 8 85 9
—e—LLCR 35 |36 |38 |39 |40 |41 |42 |43 |45 |46 |47 |48 |49
—®—DSCR Average | 50 |51 |53 |55 |56 |58 |60 |61 |63 |65 |66 |68 |70
—A— DSCR Minimum | 31 |32 |33 |35 |36 |37 |38 |39 |40 |41 |42 |43 |44

N w S~ o [=2] ~ oo
T

Figure 7.11.3-10 CF Sensitivity to Firm Tariff Scenario 1V (2)

CF Sensitivity to Export Tariff
Scenario IV

15% ././././-

10%

20%

5%
Us$ cents/k‘{Nh 6 6.5 7 15 8 85 9 9.5 10 | 105 11 15| 12

——IRR on Project | 9.7% | 10.1% | 10.4% | 10.8% | 11.1% | 11.4% | 11.8% | 12.1% | 12.4% | 12.7% | 13.1% | 13.4% | 13.7%
—8—IRR on Equity | 12.7% | 13.3% | 13.9% | 14.4% | 15.0% | 15.5% | 16.1% | 16.6% | 17.1% | 17.6% | 18.1% | 18.6% | 19.1%

Figure 7.11.3-11 CF Sensitivity to Export Tariff Scenario 1V (1)
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CF Sensitivity to Export Tariff
Scenario IV

w A~ o o
\

2
US$ cents/kWh| 6 6.5 7 15 8 8.5 9 95 10 [ 105 | 11 115 | 12

——LLCR 2.9 3.1 32 | 33 34 35 3.6 38 3.9 4.0 4.1 42 43
—®— DSCR Average | 4.1 43 44 | 46 48 50 5.1 53 55 5.6 58 6.0 6.1
—&— DSCR Minimum | 2.6 2.1 28 | 29 3.0 3.1 3.2 33 35 3.6 3.7 3.8 3.9

Figure 7.11.3-12 CF Sensitivity to Export Tariff Scenario 1V (2)

CF Sensitivity to Ayago HPP Construction Cost
Scenario IV

25.0%

20.0% \_\-\.\

10.0% -—
5.0%
0.0%
80% 90% 100% 110% 120% 130% 140% 150%
——IRR on Project | 15.9% 145% 13.4% 12.4% 11.6% 10.8% 10.2% 9.6%
—8—IRR on Equity | 22.6% 204% 18.6% 17.1% 15.8% 14.6% 13.6% 12.6%

Figure 7.11.3-13 CF Sensitivity to Ayago HPP Construction Cost Scenario 1V (1)

CF Sensitivity to Ayago HPP Construction Cost

Scenario IV
8
7 —
6 \-\

5 -~ \'\L
4 \.\'\-

3 |
2
80% 90% 100% 110% 120% 130% 140% 150%
——LLCR 5.2 47 42 39 36 33 3.1 29
—=®—DSCR Average 14 6.6 6.0 54 50 4.7 43 41
—4&— DSCR Minimum 4.6 41 3.8 34 32 30 28 2.6

Figure 7.11.3-14 CF Sensitivity to Ayago HPP Construction Cost Scenario 1V (2)
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CF Sensitivity to Debt Ratio
Scenario IV
25%
20%
hl M
10%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
—&—IRR on Project | 14.1% | 139% | 13.8% | 13.6% | 135% | 13.4% | 13.2% | 13.1% | 13.0% | 12.9% | 12.7%
—8—IRR on Equity | 23.8% | 22.7% | 21.7% | 20.6% | 19.6% | 186% | 17.7% | 16.7% | 158% | 14.9% | 14.1%

Figure 7.11.3-15

CF Sensitivity to Debt Ratio Scenario 1V (1)

CF Sensitivity to Debt Ratio

Scenario IV

\
\

\

.

5 ._._\@'E!t‘.j‘.fg\\

0 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
—e—LLCR 41 41 41 42 42 43 43 44 44 44
—8— DSCR Average 29.1 146 98 74 6.0 50 43 38 34 3.1
—4— DSCR Minimum 17.9 9.1 6.1 4.6 3.8 3.2 2.7 24 22 20

Figure 7.11.3-16

CF Sensitivity to Debt Ratio Scenario IV (2)

CF Sensitivity to Interest Rate
Scenario IV

25%

20%

15%

L 2
L 4
L 4

*
L 2
L 4
*
L 4

>

10%

5%
0%

2% 3% 4% 5% 6% % 9% 10%

14.1%
23.2%

14.0%
22.5%

—— IRR on Project

—®—IRR on Equity

13.9%
21.8%

13.8%
21.1%

13.7%
20.5%

13.6%
19.8%

13.5%
19.2%

13.4%
18.6%

13.3%
18.1%

13.2%
17.5%

13.1%
17.0%

Figure 7.11.3-17 CF Sensitivity to Interest Rate Scenario 1V (1)
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CF Sensitivity to Interest Rate
Scenario IV

14

12

10

8

6 R

| -\‘N‘

2

0% 1% 2% 3% 4% 5% 6% 7% 8% 9% 10%

—e—LLCR 123 | 102 | 86 73 6.3 55 48 4.2 38 34 3.1
—=— DSCR Average | 11.0 96 86 78 72 6.7 6.3 6.0 56 54 5.1
—4&— DSCR Minimum | 11.0 85 7.0 59 52 46 41 3.8 35 3.2 30

Figure 7.11.3-18 CF Sensitivity to Interest Rate Scenario 1V (2)
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F8E REHIERE

8.1 HRMNEBEZ7ERAAVH

AT, (1) KDBARMNEER O TR, (2) KIIBAFEGEM ML OMET, (3) BA%
HEHAETO I OO LA T 7 MREL, O3 OOMFHNIH L, THENERISHIEREE T £ A A > b
IR Lz, (1) & (2) ITERFAEZIEIC, Q) XM BIHFA 2 HIC, Hffr-#kim., BR
B, AR D ORBETH ATV, RBRROWERF 21T, 2D OFFEREE L TR
RITSEA LAR— Rz D F L7z, SEA L7AR— b Appendix D (Z¥RfF L7z,

7R, ABHFETHA TIL ICA BREASAEE (201044 H 1 BHAF)) Z#EHA LTV 5,

8.2  AllEFERE
8.2.1  KIXHEE A S DIBEMIFAKRE

BRETHERF K O RS CIE. Masindi Port @ H i &% VTR 247 9, Masindi Port @ H i &
12 1978 HEN B O FHNEZ V523, KREIMIR 2V, KRB O T — # 13 Kyoga ] itz
% Mbulamuti & OFHBIIC LV BYFEHWTHEE T 5,

FMT — & LRI E VLT OFEO Rt RT —2 2 HE LT,

— 1957 to 1961, 1963 to 1968, 1971, 1974 to 1978, 1980, 1989 to 1993, 1995 to 2009.

1) NT VAR
AA4E D Masindi Port (23515 % A V) DX % Figure 8.2.1-1 (27779,

2,200
—— 1957 —— 1958 1959

1960 — 1961 —— 1963

2,000
— 1964 —— 1965 1966
1,800 1967 1968 1971
1974 1975 1976
1,600 1977 — 1978 1980
1989 1990 1991
1,400 — 1992 — 1993 1995
— 1996 —— 1997 —— 1998|

1,200 f- — 1999 —— 2000 — 2001
N |—— 2002 — 2003 2004
1,000 || | — 2005 2006 — 2007

2008 — 2009

800

600

400

200

0

1 31 61 91 121 151 181 211 241 271 301 331 361

Figure 8.2.1-1 Duration Curve of Nile River

BREANRISH - BRITERISH
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FRNZ R 1960 4FEAR D KB ORI A 1,400 mi/s LLEIZ & A O & FiFIE. 1,400 m/s A
5600 M¥s B L TV AENDND, MITRTEBY ., LEMOLEEITDR,

Q) THFELRETR
BAEDE TR L R SR FRICRT,

Average Discharge and Min. Discharge

2,000
1800 F Average| =
1600 F @Min |
’glAOOf
8120fF--------R RERBERs--—"—-uabBBl---F---""--"Pz2--—-=2- - -
$ao00f a2 BEB- Bl e---—-——--BB B BRRE------—-
&
S 800
2
8 600
400 -l - o E - - uE - -
200
0
A Y S &> © © v © Q S 5 > © © S Q& > © ®
o o © S S S\ A\ {\ & ) o ) ) S S §
DA S S - A A R I S A
Year

Figure 8.2.1-2 Average Discharge and Min Discharge

EMTREND EBY . FTAVJINTMRAS LFEEZBB L TLEL TS, FEiiiE s
RAGIEIC R E BRI R bR,
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Figure 8.2.1-3 Maximum Plant Discharge and Date of Minimum Water Volume

Table 8.2.1-1 Development Stage and Water Discharge

Development Stage 100MW 200MW 300MW 400MW 500MW 600MW
Maximum Discharge (m%/s) 140 280 420 560 700 840
No. of Day Under 450 m*/s 400 1654 3490 5384 7510 10103
Total days 14245 14245 14245 14245 14245 14245
Rate of Day over 450 m%/s 97% 88% 76% 62% 47% 29%

8.22 mI#ERERNFIE

K B 7 B HOKES & TORIBIA IR BA T 2235, P OFREIZE > T, IUCN Ly R U A
MEBFETH 5 1/ DIED, 7 02 f A VR E R BE LT 5 THEER D 5, & bICITEAE
AEREAET 2 Z IS E D AR L O 2 BIRE b RIS B 220 5 2 L2 D,
TDIZD, PoKEE EOREDT LD &S HEEICHE L TS BER D 5, 1R
DORENE, 3 BBIC S THEMT 5, BLBRE T L ORRE OB L IR TIZ ARV R, 4
BRUTOLD RFMETHH LTS ZENEE LV, FISOERET (1) 705 (8) £ THEME L.,
o5 Lo THEYHFIC (9) 25 (15) ZHMid 5,
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Figure 8.2.2-1 Sample Procedure on Determine Environmental Flow
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8.3 REMNFEIM
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Table 8.3-1 Considered Projects for Cumulative Impact Assessment

Project Name Project Type Progress
Kalagala Hydropower (330MW) None (stopped by Kalagala offset)
Isimba Hydropower (138MW) Feasibility Study
Karuma Hydropower (587MW) Feasibility Study
Oriang Hydropower (392MW) None
Ayago Hydropower (616 MW) Pre-feasibility study
Kiba Hydropower (292MW) None
Murchison Hydropower (655MW) None
(Qil drilling) Oil Mining Appraisal exploration

Figure 8.3-1 Considered Projects for Cumulative Impact Assessment

831 HBEINIYEMANIL
TE SNDWEEIA > 37 b & LT, BOKKEOIER, KEHE, Kl@EOHERR END

o

UK X ORIER 1 50.2km (Table 8.3.1-1 1) | FEIC LA U 7 (FEXE) S 1km

N4 2 ) 7 LRE) 13, 1,075 km? &7 o7,
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Table 8.3.1-1 Length of Recession

Project Name MFNP (km) | Outside (km) | Total (km)
Kalagala 0.0 0.0 0.0
Isimba 0.0 0.0 0.0
Karuma 11.3 2.4 13.7
Oriang 11.3 0.0 11.3
Ayago 8.6 0.0 8.6
Kiba 14.8 0.0 14.8
Murchison 1.8 0.0 1.8
Total 47.8 24 50.2

Table 8.3.1-2 Impact Area (1km buffer from the Project site)

Project Name Impact Area (km?
Isimba 117.2
Oriang 171.3

Kiba 258.9
Murchison 226.9
Kalagala 87.4
Karuma 337.0
Ayago 211.2

Oil 75.4
overlap area 410.3
Total Impact Area 1,075.0

832 RERICHTHIEE

HERE )T LiREXEELO DY, REXA~OREEEERE L2 L Z A, Murchison
T — )V AR AR D 6%\ 877 5 432 km? N BB A1 A A REMEN B 5, ENT AR TR
EHTBHE, KD 10%I287- 5 390 km? N84 5215 5 ATREMEN 8 5

Table 8.3.2-1 Cumulative Impact on Protected Area

Protected Area National (km?) Impact Area (km?) Percentage
Central Forest Reserve 2,396.9 8.3 0.3%
Wildlife Reserve 937.1 33.0 3.5%
Local Forest Reserve 10.4 0.6 5.5%
National Park 3,867.4 390.9 10.1%
Total 7,211.8 432.8 6.0%
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Figure 8.3.2-1 Cumulative Impact on Protected Area

8.3.3 A/NIcxT REE

2005 4E UWA O1T- 7=fHEIC L 5 & . Murchison 7 4 — /L X ENLARIZ XK 2000 BED 2303
BT HEHEINTWEIDR, ARRNOETOTay o7 "RRBEINDE. TOH5HO
34.2%680 BEFEFE I BN L S EHEE S LD,

Table 8.3.3-1 Estimated number of Hippopotamus Effected by Water Recession

Project Name Length .of Water Estin?ated number of | Percentage of Total in
Recession (km) Hippopotamus the MFNP
Kalagala 0.0 0 0.0%
Isimba 0.0 0 0.0%
Karuma 11.3 162 8.1%
Oriang 11.3 162 8.1%
Ayago 8.6 123 6.1%
Kiba 14.8 212 10.6%
Murchison 1.8 26 1.3%
Total 47.8 684 34.2%
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8.3.4 GBI - BHICHTLHIEE

Murchison 7 4 —/L XENLARN TIEBEICZ < OBEHOMEDNHER SN TV D0, FEFEE
IZED7 7 BAM ETINGDITANREICE X 5 REMED B 5, FrlZ, Oriang, Ayago. Kiba
ETHFBIZHBE SN TS, TNFETT 7B ARRETHT=/EEOT Y TIZT 7' A
MBS0 | BEROTERIZEER D AT 8 2 .

Figure 8.3.4-1 lllegal Action and Planned Projects
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W ~D B W RIS 5 = L1t D,
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Figure 8.3.5-1 Attractive Animals and Planned Projects

8.3.6 ZREBEMEEDLSTM

BRtL7ed_RCo7mny=r MREBIND EAET D & BUK X EILHRE 50.2km 12 & Y,
T RO 34.2% 8B E T D T LT D (Table 8.3.6-1 &), fERMIC~—F V> T %
— )V RENLARNOEEY) - ERERNEELZ T, B L THREREEL 5252 L1
25, ZOH, BHSOBRRBEOEIZIE, BRI ORI Z T, W) 72 HERET & O e
TRZFTTRIC, BEMEEBIC OV TRV EERRE 2170, WIRERSF O R L FT 5 2
LM, RO BND,

Table 8.3.6-1 General Evaluation on Cumulative Impact

Items Impacts Significance
Length of Recession 50.2 km Serious
Impact Area 1,075 km? Middle
Impact on protected area 6.0 % of total protected area in the country Serious
Impact on Hippopotamus 34.2 % of the total Hippopotamus population in | Serious

the country

Poaching and Encroachment | Expansion of the poaching is anxious Middle

Impact on tourism Impact will be long and seriously. Serious
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8.4 FODHDREH

BRIEASAETIE, ZOENAT— IV RNV E —hiEdm 74 K74 (Appendix E-1) | BREE
AR EF = v 27 U A~ (Appendix F), BRifiT — % ~_— % (Appendix E-2E-2), 72 ¥ Z#iaf L
TW5, ZAbiIWTid Appendix [ZifF L7z,
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2%, BLEIAT =7 HKNF—I—T 4 V7138 L IRBIMIFAERIC, H2RIAT — 27 R E—
=T o VR 2 IRBIHFH AR IS BAME L7z, 55 3 M3 2011 4 1 T ITBAfE LT,
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8.5.2
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Table 8.5.3-1 List of Organizations for Stakeholder Meetings (1st, 2nd and 3rd)

Category Name of Organization
Project Ministry of Energy and Mineral Development (MEMD)
Implementer
Implementing National Environmental Management Agency (NEMA), Uganda Wildlife
Authority Authority (UWA), Directorate of Water Resource Management (DWRM)

Relevant Ministry

Ministry of Local Government (MOLG), Ministry of Tourism, Trade and Industry
(MTTI), Ministry of Gender, Labor and Social Development (MGLSD)

Local Government

Jinja, Kamuli, Mukono, Kayunga, Masindi, Kiryandongo, Buliisa, Apac,

(District) Nakasongola, Bundibugyo

Relevant National Forest Authority (NFA), National Planning Authority (NPA), Electricity

Authority/ Regulatory Authority (ERA), Uganda Electricity Generation Company Ltd

Institution (UEGCL), Uganda Electricity Transmission Company Ltd (UETCL), National
Water and Sewerage Corporation (NWSC), Rural Electrification Agency (REA),
Uganda Industrial Research Institute, Nile Basin Initiative (NBI)

University Makerere University, Kyambogo University

NGO International Union for Conservation of Nature (IUCN), World Wildlife Fund

(WWF), Nile Basin Discourse (NBD), Uganda Wildlife Society (UWS),
National Association for Professional Environmentalists (NAPE), AFIEGO
(African Institute for Energy Governance), Nature Uganda, Plan Team East Africa

Cultural leader

Busoga, Bunyoro, Lango

Donor World Bank, African Development Bank, European Investment Bank,GTZ, KFW,
Norwegian Embassy, French Department Agency, UNIDO, the Embassy of Japan,
JICA

Media Daily Monitor, New Vision, Vision Woice, Kampala FM, B/TV, UBL/TV, The

Reporter, Redpaper

Private Sector

WSS Ltd., AZ Consultant, Energy Infratech Ltd., Bujagali Energy Limited, Oil
companies (Tullow, Heritage), Pictures of Africa, Henley Infrastructure, SPL/PB
Power, China CAMCE Engineers Co. Ltd., SMEC Consulting, Ultimate Consult
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Table 8.5.3-2 List of NGOs for Stakeholder Meetings (1st, 2nd and 3rd)

2

EhEHANE

IUCN (International
Union for Conservation
of Nature)

BB N H DR ERRORE Ry hU—2, 281 160 ZELL ED
BT AHA% - NGO (1,000 FHALL |) 36 K10 11,000 AL EOFRFF, {5
2 LAFEES (WCD)DIEEINZ LI L TW5D, U Z 47 ¢ AT, #ak
fEMRFE DR RIS 2 F M L TWAHIED, TP WV KIBRERTe Y =
NOBZHT7A 7y NEHFBREIIKEFELERBRLEH 5,
(http://www.iucn.org/)

WWF (World Wide Fund
for Nature)

WFF 7> Zid, WWF A > X —F 2 a D7 4 — )V AT 4 A TH
Do BOTIZT A= MIJELL THIN « WA T vy =7 FOBREY 2
JIZOWTHEEZ L TWD, o, TV 4 7 4 ENLARTIE, Hh#Hk
WEHOMEDO S LEETY ZR_F7T 17 7 Ax UWA &l L CER
LT3, (http://wwf.panda.org/esarpo)

NBD (Nile Basin
Discourse)

NBD (3 2003 £E(ZRXNE S 4L, T A VIl A =3 v F 7 (NBI) 7 r
=7 M7 a T AT AHBRAEOFEED D Z L NBI 23 ik =
22274 —D=—RSAOND L) ICBRESZTHZ 2 AR L
LTW5b, AW D 10 hE (Frry avyd, =227 oY
N7 ZFFET, =T A=H L NI UE . ZUoY =T Ud)
YH) DXy NU—27 ThD, BfE, NBD IE DFID 726 2 D& &)
T T, 3O T m 7T KNk E L T\ 5,
(http://www.nilebasindiscourse.org/)

UWS (Uganda Wildlife
Society)

UWS (% 1998 TR S 4, P, BU, REEZ #— hiR7Z ELE
nEBERO, VAV XOREEYMEREARET LI LA TERENE
LTW5b, U H TRRFBOBEE NGO T, IUCNIZHMA L TWD,
ERBEDIENCRT T 4T b0h, AN TR, K7 7 U 8K
WZO DBREEBERCFHIICET 2485 - 7 AT U —%21TV», FERSM
FOEEY) « BB HE AN TW%, DANIDA, USAID, FAO,
UNEP 72 En b HiEA2%Z 1T T 5, (http://www.uws.or.ug/)

NAPE (National
Association for
Professional

Environmentalists)

NAPE (% 1997 FZRRYL S, UH A ENET 7 U I TS ESER5RE
MEZ R > TVD, FFIIKEZ R —FEICEBNT, i HARE
BAERAT 572007 RARD - —IFBIChE AN TS, 77U DT
FEIAR & IR R 2 /(L L 7= African Rivers Network O AIRRHIATH
5., F 7=, Friends of the Earth International ® A > X—TH H 5,
(http:/;www.nape.or.ug/)

AFIEGO (African
Institute for Energy

Governance)

AFIEGO (T 2004 28k S V72 HUA T, RS E O = 1L — 47 B DB
R BRORELEEOX v v 72 EOL L ZHELTWD, UV
ZEERTHROFIED - OICEHOBRZTEHA TE 5 L 5 23 RiG8 % 5
it LT %, (http://www.afiego-ug.org/)
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8.5.4 THE - RAE~DERE & BRI EE

Victoria (H) F+A /VOKJETH S Victoria ELIZIE, =7, X V=7 LU X 7
VoY aryadaMiEL, FHAL0 ERIFE=FA T L) MU TN ET D, T4
WINTFHRICIFEA—=Z v 27 SPLET D,

FA WA =<7 F 7 (NBI) 1%, 1999 fFIZF% L S L7z —Rery 2 HUliE T 5, il
DIBE (Trry, avd, =T N ZTFFET, ST VTR A=K ZUW
=7 UAE) I L, AR LFRERE R A ED TV D, NBl OFERITT T
VHDIUT RN S, R T A A L L ZEWM - ZEBEh ATV 5, NBI
DYV a3 L, Fi e SREBRRE O WHOKERTH 5 A Witk z A F
L. FEMEEREZHLZ L TH D,

FREYa v EETICBTZD NBLI RO L SR 2 o071 75 L& W JIRsE 7 BRI %
EMIKHITEI 0 7T L2 RE L, EEL T2,

O #AH v a 7127 F 4 (Shared Vision Program)

* Nile Trans-boundary Environment Action Project (NTEAP)

* Nile Basin Regional Trade (RPT)

» Efficient Water Use for Agricultural Production (EWUAP)

*  Water Resources Planning and Management (WRPM)

* Confidence Building and Stakeholder Involvement (CBSI)

* Applied Training Project(ATP)

* Socio-Economic Development and Benefit-Sharing (SDBS)
@ #5772 a 71 75 . Subsidiary Action Programs

» Eastern Nile Subsidiary Action Program (ENSAP)

* Nile Equatorial Lakes Subsidiary Action Program (NELSAP)

&7 0T T AOFELWEREEEIINBl OF— L=V THRHRTX 5,

(http://www.nilebasin.org/)
@ T A VNS T A

FAVIFEIREX, NBI O RG] 2 MR 2 7 OIER I IRt A 2 5% L, S5
2L DRt & AW a8 Ul e xtat 2 D T D, 2010425 A= T AT, 7=
T, UHE L NTE BT T A 05 OBUKERIN D 72 8 O i ) FkE A b
EIWCELE LIz, LOLERRDL, ZHUEZTU T B ERXR—X U DLWt E5%t7-, =
7 NBUFIE, BEOBUKEI D YU EE 525 X5 R EICIE 8B4 LisnwE ERL
TWb, i, kit 5 HENE, FEHIFF R 1929 4|2 Iv7%t4¥UXTFiht%E
LT, B THTFANWNEFEBO LSRR T a2/ NCHEAT L7207 B
>%ﬁﬂ%%@?ﬂi@%ﬁw:k;ﬁ@%mbfwéoﬁbw%mﬂ%ﬁ%%fiﬁml
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OMEFRITEAR 72 F A WNFIZEE % (Nile River Basin Commission) (ZZEfEI LD Z &1
5,

Z O KD (ZEBSNE RS 57201213, 26 OFtE~D T > &2 DK FIBAFE IR
TOMEMERRL, BfLRL ZENEETH D, THETHLIA-FL L2 UT M
FWRETH DT T X OKFA, FRCHEEEFR ’ﬂbf@f’ﬁﬁ%fﬁ’&ﬁ%i%h
D, TDOTOEBEDOKINHEFEEIHT>TE, AT — 7 RVX—hiE AT 5, Web
N—UTHRAMEZ TS, FETHERZBMT 5L, Tﬁ%iﬁﬁﬁ%@@fﬁ#&% ) 7 R
KT DI EDBRLETH D,

BAED o &2 TERT O Bujagali &4 2B T 0P =2 FTid, EIA OB “C?j]/&%

BE DO TRESELEOMNEE ~Em CHEOME (M, 791 | (HERE) 2
VT b EHR L] GO REZEFHTZITRSTWD, RO T 7E 253,
DRSIFAFFETHLEEND,

N

l
=N

8.6 RIERE R
8.6.1 HHUHFEDEBH
(1) EIA BAEEHHI
AT — 1 EARAT—Y 2 1IXENARNTOBRMBAERN G TN, BEHERET &
AR NHTA RTA A, LU FIOR T BB B E A W B AL S RS A & 550 L 7=,
e GUIDELINES FOR STRATEGIC ENVIRONMENT ASSESSMENT (SEA) (December 2006,
NATIONAL ENVIRONMENT MANAGEMENT AUTHORITY)

e The Constitution of Uganda (1995, article 39: Every Ugandan has a right to a clean and
healthy environment)

e The National Environment Policy, 1994, Energy Policy, Renewable energy policy and various
sectoral policies

e National Environment Act CAP 153

A7 =2 3FENLARN TOBRMPENZ ENTWod, EFESITA, LTOR
B B R B Y E S I - 7o, FEME ([Appendix D] Annex13-2 M) 2% . NEMA
X TR CEZFEAT 5, (EIA, 1EE & HICAE)] L% ([Appendix D] Annex13_3
BHR), TSR OV TITEREREIC L - Tii7- Shi-,

e NATIONAL ENVIRONMENT MANAGEMENT AUTHORITY  (June  2004)
“ENVIRONMENTAL IMPACT ASSESSMENT GUIDELINES FOR THE ENERGY
SECTOR”

o National Environment Management Authority (July 1997) “GUIDELINES FOR
ENVIRONMENTAL IMPACT ASSESSMENT IN UGANDA”

e The Environmental Impact Assessment Regulations, 1998, UPPC
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(2 REX

U A ENICIRENS AR, BAEEDREX, ala=T7 0 —BAEEYEBX I E X F
F MR DFIET D, Fe b KX R EN AR T IR & [ O 3,867 km? D~ —F
Vo7 =V AENLARETH S (Figure 8.6.1-1 2 17)

Source: World Database on Protected Areas (http://www.wdpa.org )/ National Forest Authority Uganda/ Nature
Uganda (JICA revised)

Figure 8.6.1-1 Protected Area in UGANDA (WGS_1984_UTM_Zone_36N)
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Table 8.6.1-1 Protected area designated by Government of Uganda

Name of the protected

Management

Law . Definition / Purposes Unlawful act Allowed Action
area Organization
(a) to preserve selected examples of the biotic communities of (a) hunts, takes, kills, injures (a) biodiversity
Uganda and their physical environments; or disturbs any wild plant or conservation;
Uganda Uganda (b) to protect areas of aesthetic beauty and of special interest; animal or any domestic (b) recreation;
. - Wildlife (c) to preserve populations of rare, endemic and endangered species | animal; (c) scenic viewing;
National Park | Wildlife . . . .
Act 1996 Authority of wild plants and animals; (b) takes, destroys, damages or | (d) scientific research;
s (UWA) (d) to assist in water catchment conservation; defaces any object of and
§ (e) to generate economic benefits from wildlife conservation for the | geomorphological, (e) any other economic
ﬁ people of Uganda; archaeological, historical, activity.
% (f) without prejudice to the purposes listed in paragraphs (a) to (d), | cultural or scientific interest, (a) conservation of
< % of this subsection, and within any limitations imposed by them, to or any structure lawfully biological diversity;
= g Uganda provide facilities for studying the phenomena in the wildlife placed or constructed; (b) scenic viewing;
> |® Wildlife Uganda Wildlife conservation area for the advancement of science and (c) prepares land for (c) recreation;
g Reserve Wildlife Authority understanding; and cultivation, prospects for (d) scientific research;
3 Act 1996 (UWA) (9) without prejudice to the purposes listed in paragraphs (a) to (e), | minerals or mines or attempts | and
%’. of this subsection, and within any limitations imposed by them, to any of these operations; (e) regulated extractive
; provide facilities for public use and enjoyment of the resources in (d) drives, conveys or utilisation of natural
g the wildlife conservation area. introduces any wild animal resources.
Uganda (a) to so manage and control the uses of land by the persons and into a wildlife conservation Activities which are not
s Wildlife \L/ngilac:];ij:e Wildlife communities living in the area that it is possible for wildlife and area; going to be destructive to
% Sanctuary Act 1996 Authority those persons and communities to coexist and for wildlife to be (e) wilfully drives, conveys or | the protected species or
% (UWA) protected,; introduces any domestic its habitat
§ (b) to enable wildlife to have full protection in wildlife sanctuaries | animal into a national park or individuals who have
§ Uganda Uganda notwithstanding the continued use of the land in the area by people | negligently permits any property rights in land
3 | Community Wildlife Wildlife and communities ordinarily residing there; domestic animal, of which he | may carry out activities
> | Wildlife Area Authority (c) to facilitate the sustainable exploitation of wildlife resources by | or she is for the time being in for the sustainable
& Act 1996 (UWA) and for the benefit of the people and communities living in the area; | charge, to stray into a wildlife | management and
(d) to permit the sustainable exploitation of the natural resources of | conservation area; utilisation of wildlife if
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Name of the protected

Management

Law T Definition / Purposes Unlawful act Allowed Action
O t
area rganization
the area, by mining and other like methods in a manner which is (f) starts or maintains a fire the activities do not
compatible with the continued presence in the area of wildlife; without lawful authority, adversely affect wildlife
(e) to carry out such of the purposes of a wildlife conservation area | commits an offence.
as are compatible with the continued residence of people and
communities in the wildlife management area and the purposes
under paragraphs (a) and (b) of this subsection.
. . o No person shall, in a forest
A site of Special Scientific Interest: P ¢ disturb. d
reserve, cut, disturb, damage,
. (i) protecting nature and scenic areas of national or international g
National Forest ) . . burn or destroy any forest Management Plan for
Central Forest Reserve Authority |rr.1por ance., . . . . . produce, or remove or receive | €ach Forest Reserve will
. (ii) enhancing biological genetic resources in an undisturbed, . . .
National | (NFA) g - and evolut ot any forest produce except — (a) | identify the actions.
namic and evolutionary state; . . .
Forestry y L . Y o . in accordance with regulations
(iif) maintaining animal and plant indicator species; or L
Tree (iv) preserving rare, endangered or vulnerable species, or high or guidelines made for the
. iv Vi , vu ies, i
Local Forest Reserve Planting biolcr))gical div?ersity' g P g proper management of the
and Tree ’ forest reserve; (b) in the course
Planting . of the management of the
A strict nature reserve;
Act . . . . . forest reserve by the
National Forest (i) protecting streams, rivers, lakes, lakeshores, riverbanks or . . Management Plan for
(2003) . responsible body; (c) in terms .
Authority wetlands; each Forest Reserve will
iy . . of the exercise of a right or — .
(NFA) (ii) soil, slope and environment protection; or g identify the actions.

(iii) protecting the ecosystem;

Recreation forest: Eco-tourism

interest in the forest reserve; or
(d) in accordance with a
license issued under this act.

MLy LC
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Table 8.6.1-2 Definition of International Conservation Area

Name of the Programme/ Related o
. N Definition
protected area Convention Organization
Man and the * Sites of excellence where new and optimal practices to manage nature and human activities are tested and demonstrated,;
UNESCO-MAB . * Tools to help countries implement the results of the World Summit on Sustainable Development and, in particular, the
. Biosphere UNESCO/ UWA . . . ] . .
Biosphere Reserve Programme Convention on Biological Diversity and its Ecosystem Approach;
* Learning sites for the UN Decade on Education for Sustainable Development.
World Heritage Natural Criteria
Convention (i) "contains superlative natural phenomena or areas of exceptional natural beauty and aesthetic importance"
(ii) "is an outstanding example representing major stages of Earth's history, including the record of life, significant on-going
) UNESCO/ UWA geological processes in the development of landforms, or significant geomorphic or physiographic features"
(iii) "is an outstanding example representing significant on-going ecological and biological processes in the evolution and
development of terrestrial, fresh water, coastal and marine ecosystems, and communities of plants and animals"
(iv) "contains the most important and significant natural habitats for in-situ conservation of biological diversity, including
those containing threatened species of outstanding universal value from the point of view of science or conservation"
Ramsar The Convention | Wetlands
on Wetlands Management A wetland should be considered internationally important if it contains a representative, rare, or unique example of a natural
(Ramsar, Iran, Department or near-natural wetland type found within the appropriate biogeographic region.
1971) (WMD)
Important Bird IBASs are key sites for conservation — small enough to be conserved in their entirety and often already part of a protected-area
Areas (IBA) network. They do one (or more) of three things:
Bird Life

International

*Hold significant numbers of one or more globally threatened species
Are one of a set of sites that together hold a suite of restricted-range species or biome-restricted species
*Have exceptionally large numbers of migratory or congregatory species

MLy LC
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B AW IREIXN TRFEIT R 21T 2 5813, EIA O3k

BHEMTLATWD, LITIX

Uganda Wildlife Act (1996)IZFC# SILTWAOBARITAEITO HAEDOFE LR THREATH

Do

Table 8.6.1-3 Procedure of Unlawful Act in a Wildlife Conservation Area

24. Authority to carry out an otherwise unlawful act in a wildlife conservation area.

(1) If the executive director is satisfied that an otherwise unlawful act specified by this Act should be

carried out in any wildlife conservation area in the interests of better wildlife management, he or

she shall require an environmental impact assessment to be carried out on the subject and shall

submit the results of the environmental impact assessment to and request the opinion of the

board.

)

If the board, having considered any matter submitted by the executive director under subsection

(1), is of the opinion that an otherwise unlawful act should be carried out in the interest of better

wildlife management, it shall issue written instructions to any officer or person authorising him

or her to undertake the otherwise unlawful act.

@)

The board may, at any time delegate, in writing, to the executive director, power to permit certain

acts covered by this section which are determined by the board to be of a minor character.
(Source: Uganda Wildlife Act, 1996)

®)

KR EFITHNEIREDMDEFFZR AT
KT ERRFEEL T T H5E.

IO OFFRAIIRER N0 DO LT HRETH S,
Table 8.6.1-4 Needed permits for hydropower project

ATE TIZLL FIOR TR AT ORSG N BETH 5,

River

Permits Legal basis Issuing Authority
Permit to enter or reside in a | The Wildlife Act CAP 200 UWA
Wildlife Reserve, OR authority
to carry out an otherwise
illegal activity
Certificate of Approval of EIA | The National Environment Act | NEMA
CAP 153
Wetlands, River Banks use | The  National Environment | NEMA
permit (Wetlands, River Banks and
Lakeshores Management)
Regulations
Pollution licenses including | The National Environment (Waste | NEMA
waste storage, transportation | Management) Regulations, 1999
and disposal
Waivers on limits on use of | The National Environment Act | NEMA
lakes and rivers CAP 153
Licence to dredge the Nile | The Rivers Act Ministry  of  Water and

Environment

Construction permit

The Water Act CAP 152

Directorate of Water Resources
Development

Surface Water  Abstraction

Permit

The Water Act CAP 152

Directorate of Water Resources
Development
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AT - PR SRR A9 2 R L. AEETE (2003) & TmEERRIRN (2009) (2
K3, UTOFRENULETH D,

1. A HERTE - SRR O EIA 21T WVRFRR ] 245 %

2. AIHBHERAEE 2 DR 2 BT 5

3. AiMERRAEE 2 S AT A 2 BG 5

8.6.2 JICAEBBHESHEHA FSA U EDESH

ARPEX, v ZERECB T DK~ AL —T T REIZD DD JCA DR TH
D, Tuv=s MNEK FIFBLITa Yo N IZ%4T 5, E07H, AT JICA BB
HEBET A RT A (2004 4F 4 H) OFHE > TEMSIL, 74—V T 4 —RAHF
T A —DRIOEMETH D Z LD | BREASEUEMERICE W TIIIRISIEREE T B A2 A F O]
AN END,

Table 8.6.2-1 JICA Guidelines for Environmental and Social considerations (April 2004)

3.1.2 Project Formation (Loan aid, Grant aid (excluding projects executed through international
organizations), and Technical cooperation projects)

4. JICA applies a SEA when the preparatory surveys include not only project-level but also
upper-stream-level studies, which are called Master Plan Studies. For Category A projects,
JICA encourages project proponents etc. to disclose related information, hold local stakeholder
meetings based on stakeholder analysis, and make efforts to avoid and minimize environmental
and social impacts while scoping and alternative scenario analyses are being conducted. Such
actions are also taken for Category B projects if necessary.

5. JICA ensures sufficient survey periods and assigns an expert(s) on environmental and social
considerations to missions to prepare scoping drafts by collecting related information,
conducting field surveys, and consulting with project proponents etc.

6. Project proponents etc. disclose scoping drafts, which consist of project name, countries,
locations, project outlines, categorizations and the reasons behind them, alternatives, impacts,
and contents. Project proponents etc. also consult with local stakeholders reflecting stakeholder
analysis for Category A projects and, if necessary, for Category B projects. JICA supports
project proponents etc. in doing so in order that they incorporate the results of such
consultations into their environmental and social considerations surveys. Consultations broadly
cover the needs of cooperation projects and alternative analyses, including “without project”
scenarios.

7. JICA conducts environmental and social surveys at the EIA level for Category A projects and
at the IEE level for Category B projects and Master Plan Studies, in accordance with TOR.
JICA prepares drafts of mitigation measures—including avoidance, minimization, and
compensation—as well as drafts of monitoring plans and of institutional arrangements for
environmental and social considerations.

8. Project proponents etc. consult with local stakeholders after information disclosure when
considering the rough outline of environmental and social considerations, as needed. JICA
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supports this process and incorporates the results of such consultations into survey results.

9. Project proponents etc. consult with local stakeholders on draft reports for Category A projects
and also, if necessary, for Category B projects, after the information disclosure. JICA supports
this process and incorporates the results of such consultations into final reports.

10. JICA discloses final reports on its website promptly upon their completion.

11. If, for technical cooperation projects, a preparatory survey is not conducted but a detailed
planning survey is conducted, the aforementioned procedures are followed for the detailed
planning survey.

12. In the case of supplementary types of preparatory surveys, the necessary procedures mentioned
in items 5 through 10 are followed according to the contents of the survey after the completion
of the procedures in items 1 and 2.

F7, JCART 4 —V B U T iR LOFELZEMT DBR1%, JICA BREALSEET A R
T4 (200044 A) BNEAIND, ZOHME 1 I2IX, JCA FHEDEANITE B 5T
BU.,JICA DEXOBEERELITOETICINOGZELETOEMENEIZIND Z & 2R
TLHUEND D,

Table 8.6.2-2 JICA Guidelines for Environmental and Social considerations (April 2004)
Appendix 1

Appendix 1. Environmental and Social Considerations Required for Intended Projects

4. Compliance with Laws, Standards, and Plans

1. Projects must comply with the laws, ordinances, and standards related to environmental and
social considerations established by the governments that have jurisdiction over project sites
(including both national and local governments). They must also conform to the environmental
and social consideration policies and plans of the governments that have such jurisdiction.

2. Projects must, in principle, be undertaken outside of protected areas that are specifically
designated by laws or ordinances for the conservation of nature or cultural heritage (excluding
projects whose primary objectives are to promote the protection or restoration of such areas).
Projects are also not to impose significant adverse impacts on designated conservation areas.

6. Ecosystem and Biota

1 Projects must not involve significant conversion or significant degradation of critical natural
habitats and critical forests.

2. lllegal logging of forests must be avoided. Project proponents etc. are encouraged to obtain
certification by forest certification systems as a way to ensure the prevention of illegal logging.

863 TA4—PEYTA—RETA4—IZROLIhZIBEHSEE

ARFEICL Y, KARBEOFLHAEL LTT YIRESNZ, 7YI /ey =7 MIE
NEOHFLEIZALEL, IUCN DLy RU 2 MEEFEOAER bR I TS, £DD, 2
O ORHERX REEYIM SO EBEE 52 5 2 13T b/, b L, MEMD 28 KJ—
DXEEZFCTrYvarany=r MaetED 256, e 7 U ABRFEEIT, JICA 728D X
7 NP —OFfFT 204 BT A WD BN %, Table 8.6.3-1 3 LU\ Table 8.6.3-2 I,
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RFP—DIA RT7A4 L DEITHD, JICA TA RTA L E2EZD, BTCOHA KT A 0%, R
K2 5+ Bl % RO TNWD, Thbb, 74—V VT 4 —RAXT ¢4 —DOEMETIL,
Wildlife Act 21 5§35 LU 24 55 (Table8.6.2-2) DHLEE DMLY 7 2 Z DIERIEEIZAIY > G
PRHLBRAS & B A BT N RS W I H O R BRI A R AR D STV B,

Table 8.6.3-1 Operational Policies of World Bank

OP 4.04 - Natural Habitats
Project Design and Implementation

4. The Bank does not support projects that, in the Bank's opinion, involve the significant
conversion or degradation3of critical natural habitats.

5. Wherever feasible, Bank-financed projects are sited on lands already converted (excluding any
lands that in the Bank's opinion were converted in anticipation of the project). The Bank does
not support projects involving the significant conversion of natural habitats unless there are no
feasible alternatives for the project and its siting, and comprehensive analysis demonstrates that
overall benefits from the project substantially outweigh the environmental costs. If the
environmental assessment4indicates that a project would significantly convert or degrade natural
habitats, the project includes mitigation measures acceptable to the Bank. Such mitigation
measures include, as appropriate, minimizing habitat loss (e.g., strategic habitat retention and
post-development restoration) and establishing and maintaining an ecologically similar protected
area. The Bank accepts other forms of mitigation measures only when they are technically
justified.

6. In deciding whether to support a project with potential adverse impacts on a natural habitat, the
Bank takes into account the borrower's ability to implement the appropriate conservation and
mitigation measures. If there are potential institutional capacity problems, the project includes
components that develop the capacity of national and local institutions for effective
environmental planning and management. The mitigation measures specified for the project
may be used to enhance the practical field capacity of national and local institutions.

7. In projects with natural habitat components, project preparation, appraisal, and supervision
arrangements include appropriate environmental expertise to ensure adequate design and
implementation of mitigation measures.

Table 8.6.3-2 African Development Bank Group’s Policy on the Environment

Protecting Global Public Goods

5.1.6  Coupled with the environmental problems facing Africa is its increasing marginalization by
the process of globalization. To be able to share in the benefits and opportunities offered by
globalisation, it is accepted that there will be a need to: (i) accelerate the economic growth rates
by raising the levels and productivity of investment and attracting larger volumes of international
capital; (ii) reorient economic policies, with major policy reforms and greater participation of the
private sector; (iii) increase competitiveness of traditional exports, while diversifying them; and
(iv) enhance regional integration and strengthen cooperation arrangements. Fortunately, Africa is
endowed with a rich resource base consisting, among others, of minerals, oil and gas deposits
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which can provide a basis for mining and industrial development. Its rich flora and fauna, and
wide expanses of natural habitats offer excellent opportunities for tapping into the potential of
the global tourism industry, which remains the fastest growing industry in the world.

5.3.5 Global Public Goods represent a unique opportunity for Africa to reverse the downward
trend in the flow of ODA. In fact, the continent is a large producer of goods that have
international and global benefits. Their protection will, therefore, require global efforts and the
Bank will, in the context of its normal lending programs, encourage RMCs to protect and
manage natural parks and nature reserves, mangroves, reefs and lagoons, and encourage the
inclusion of GPG concepts and practices in public sector operations. It will support the
implementation of people-oriented programs that emphasize developing management systems
and technological packages and incentives for expanding forest cover and tree integration with
agricultural production systems. The Bank will, furthermore, promote the role of private sector in
financing initiatives to combat climate change, particularly in the use of permit trading as a major
mechanism to implement the Kyoto Protocol. It will specially emphasise the role of women in
the conservation of biological diversity and the sustainable use of biological resources.
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BOE B=XIMEFE

91 EEEE

Ayago KNHET 0V =/ hOEROLDOEZ > HELBWE LCE, VIV FBITH
(Energy Fund) - Z [E[#)/ " [EFBFEEE - REKENEZOND, ZOBEEFEEZRHT 512
720, Ayago K7 a Y =7 FOKREXNG LT HOTIE R, BEFRICERDTESNLTND
KIH7maY=27 hThH Karuma « Isimba 2 & 7= EE&HEORNZTIHILERD S,

075 2 TORBNZ K D IPPOHF Tl KFUED & D1, 250MWDBujagalik 1 5E 7 1 2 =
7 " TH B, Box IR LTz & 9 ICEETHEICTRD D FIERRE NS IAA(E L, MR 4 b
DHABRIAES LTI Y | BEMREMOFEREITIT YRS KA E L 2bD e b, L
G, IPPIZIIRFEICHE > T2 B SFHER TE DN E I DICONTIIAEETH Y, < OFIT
T, BENORIENEL D2 EbH Y 55, HlziE, KaumaZ ey =2 hd, By vy
—®ONORPAKH1ls & 72 o TIPP & L THERE AU TU 7228 2009 FIZHOR L, BifE CTIIBUNF 7' =
P/ FE LT EICETTHERTH S,

Ayago 7’1 v =7 M 2020 FEIITERTRELOTH Y, O HEELZERT HITIE,
GoeTE BN X VEERTRERRBRTILENDA D, —DODOHERE L TUIEESE K
FT—DOEWEEEZHAEDOETZLONREZ I D, AHITIE. ZOREEHEIZ OV THREFTT 5,

137 A U A > AES Corporation 23 1.0 & 72 - T 2005 4EDER & B 5 L TEIR 21D T & TV /223, 2003
FEITHGR L7272, = O % BAE D AKFED(Aga Khan Fund for Economic Development) & SITHE #E723 AR o4 —
& 7o T 2007 AEITAE T, 2011 AE0ER A2 B L TR CTH D,

2 1995 421z 2 /L7 =— D NORPAK 73BAFEHE R 15T FIS & EIA i L, 2006 4EI21E FIS 352 L7223, £ D
AR ORI P LT B v FBUF A S H]D 250MW 75 750MW (BRI A AR L2 & 1 H Y. NORPAK
IEHGER L7,
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Box 1: BujagaliZ’e¥=27 b FZ7AF UV ¥V AF—A

Hl: 7 0P e 7 MRl L0 —HE
Bujagali K1 E 7 n =7 MI BEL (FrY = hARVY—IZI W U H U HEIZLVESL Sz
BBt BEERREEITo TR, [ BOT (B - FT A - i - BiE) Fic L » B &FHE -
B OBEEA2 D, BEL £330 4E# o> PPA (B B (S & UETCL (U4 %48
St WCENERFET D, TuP s BARCY—IROKTH S : (a) Industrial Promotion Services
(Kenya) Ltd. (Aga Khan Fund for Economic Development (AKFED) D FEBRF R IPS 7 =728 1T 5

23t (b) Sithe Global Power LLC (US) 2004 4288 S7 S L, S CHRRGAO S E 12 % LBRSS - Aiak -
A - s OFELRR L T2 BN RS,

Nk

GOU IPS(K) controlled | | SG Bujagali | MIGA

(equity in kind) SPV Holdings Ltd.

Government

IDA of
Uganda
Partial risk Shareholders’ financing Implementati ‘eement.
guarantee
A Guarantee

Commercial
Lenders

IFC & other
DFls

Bujagali Energy Ltd. Power Purchase Agreement e

Q&M Contract

O&M Contractor
Sithe Affiliate

EPC Contractor
Salini/Alstom

911 HEFE

SRR K 91T, Ayago 7' m Y = 7 N OEBFEL A RETT DI Y 0o T, ERuREE

WHE L TU % Karuma ¢ Isimba & W\ o 72 O KEK DB & Z BT 2 LERNH 5,

Table 9.1.1-1 |2, Karuma - Isimba - Ayago O /K 170y =7 b Oidgx (F¥) ITETLHH

BEEOFERMZRT,
Table 9.1.1-1 Investment Plan

Unit: US$ in millions

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 Total
Karuma
Generation 60, 380 370 250 240 1,300,
T/L 200 200 400|
Totall 60 580 570 250 240 1,700,
|lsimba
AAAAAAAAAAAAA Generation 10 110 70 90, 60, 50 390
T/L n/a
Totall 10 110 70 90| 60 50 390
Ayago
Generation 44 87 131 131 108 149 140 44 834
T/L 9 20 29
Total 44 87 131 131 108 149 149 64 863
Total -I 60 590 680 320 330 104 137 131 131 108 2,953

(Source: MEMD & Study Team)
T FRROSFITHETER LD TERLS BBLFOREHETH D,
%3k Ayago Y= 7 b OFEHEIT Scenario | O 300MW D 3 7 = — REEFEBAE D H D TH B,
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9.1.2 TFIRELESER
1) U X BUNF T % (Energy Fund)

Energy Fund 1% 2005 “EICBHIA SN2 b DO TH Y BB OZO U FBIFFHE LY
FOETHENLDHDOTH D, FFHKIT Energy Fund DEILZ7RT,

Table 9.1.2-1 Energy Fund Status (Unit: U.Shillings in billions)

Fiscal year 2009/2010 2010/2011
Budget appropriation 191.28 (US$ 85million) 0
Use - 115.1* (US$51million)
Balance 657.2 (US$293million) 542.1(US$242million)

(Source: MEMD)
ik ZOAFITEL LT Kauma Ve Y27 REFO L O TH B,
sk kFE : AZHE L — b US$2,244/U.Shilling

0 F B ILE L HEE D 7= Energy Fund & Rural Electrification Fund @ 2 -2 D 55113
G E%E LT\ 5, Box 21T Energy Fund & MG E(V LG OB E 2R~ T,

Box 2: Government Funds for Power Sector

Source Administered by Use
Energy Fund Government budget, partly | MEMD Advance payment to BEL for
from tax on oil products Bujagali Construction (refunded

to Energy Fund)

Feasibility study for Karuma (15

billion shillings =
US$6.7million)
Rural Government budget, partly | REA through MEMD US$50million for construction of
Electrification Fund from tax on electricity bill 20 electrification projects
IDA
Norway

2) ZEM - EHBEREED

NP —lZ=f VX —8 7 X — 2B R e LTHEXTEBY, Ayago 7 e o=’
ML TH KBBKNREHFEEDO -2 LTHELERLTWS, KF—IT Energy
Fund ORESZMET S Z L2 HEESNTWER, EO R —4 B TREEEE I3 —
T5Z LR, 2D, WL OO RF—IC X D HiHRE N0 L 72 5 L
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N5,

7 77 Z1x, LDC (Least Development Countries) DAEFTFE & L THME SN TE Y,
D TCHRMZRETEDMER PR S ND, ZHETWHL 20O R — 35K E » 7
ZDEE T Z—=IZ LEE L TETWD, ZofiZid, ZEM F—& LTiX AfDB -
WB/IDA &, —[Ef K F—& LTIZICA - KIW - NORAD & F415, Box 3127
BN T ZIERD RF—IZx LATo72e 7 U o RO E 2 #E 5, £72. Box 4
21X R —OHEATH OIEC OV THE 7=,

Box 3 Hearings from various donors

The followings are major findings from hearings made by JICA Study Team from various donors including AfDB and

WB, AFD, KfW, and NORAD.

Others

Policy for assistance >  Formulated accor_di_ng to the priorities given by GOU.
>  See Box 4 for activities of some donors.
Possibility of loan to >  Energy sector is given one of top priorities by GOU so that
. the donors are concerned with Ayago project as one of

Ayago project

hydropower development schemes.
>  The donors expect early completion of a feasibility study to
consider Ayago project as a candidate for loan.

Precondition for project >  Cofinance is not necessarily a precondition to provide a project

loan loan.

>  WB requires that a feasibility study and an EIA should be
conducted by separate consultants.

Upper limit to a project > No predetermined upper limit to a project loan except

loan for KfW (up to 30% of construction cost)

>  The amount of a loan is flexibly determined according to funding
necessity of each particular project.

Loan conditions >  For a public sector project, the softest conditions are those of
AfDB such as no interest rate with 50 years of repayment period
and 10 years of grace period and with 0.75 % of
service charge and 0.5 % of commitment charge.

>  Some donors show concern over GOU’s funding capacity

and managing capacity for construction of large

hydropower projects.
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Box 4 Development Aid under way in Uganda Power Sector

Donor Master plan or Generation Transmission Distribution or rural
feasibility study electrification
IDA (WB) Thermal power Energy for rural
(for Power Sector transformation
Development (UGX135.936hillion)
Operation)

(UGX164.73 billion)
Bujagali

AfDB Bujagali Bujagali

interconnection
(UGX27.49billion)
Mbarra/Nkenda T-line
(UGX135.817billion)
NELSAP
(UGX19.733billion)

JICA Ayago hydropower Bujagali
interconnection

(UGX17.63billion)

NORAD Feasibility study for Karuma interconnection | Rural electrification
Isimba hydropower (UGX0.926billion) (UGX67.686bhillion)
(UGX2.563billion) Mputa interconnection
(UGX48.654billion)
Transmission
Hoima-Kafu

(UGX0.949billion)

KFW Small  hydropower Rehabilitation of
projects Maziba power station
Bujagali (Euro 1.9million)
Completion of Nyagak
1(US$6.9million &
Euro 1.3million)
Construction of Nyagak
I11(Euro 4.7million)
Grid extension in West
Nile region(Euro
9.9million), Feasibility
study of Maziba.(Euro
0.22million)
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913 H&FE

T A B BRERERED O =RV X —t 7 X — KBS O—o L LTHEIFTT
W5, $E- T, Energy Fund ~DE&E&HEADT-DZEEO FHEIEE NG L 5 205, BFOME
RIRRCEBRBRENCOWTHLEETAVLERH S,

—J. RF—mnbo7ruy=r MEZRIZOWTIE, Energy Fund DR RSO 7D EE K
F—IC XD HAAME I e D EHERI S LD,

# 9131 ICHIFF SN EEFH AT, P, FRTRINTCEHEITMEE L2 D TR
OB ZRDOBE LEOHMEAHETH 5,

Table 9.1.3-1 Funding Plan

Unit: US$ in millions

2011 | 2012 | 2013 2014 2015 ] 2016 2017 2018 2019 2020 2021 2022 2023 | Total |
Karuma | ]
Fund requirement 6 58 570 250 40[ 7%
Funding 60]  580] 570] 250 40] .700
Energy Fund (70% as Equity) 42| 406 399 175 68[ ,190]
National Social Security Fund
(15% as Equity) 9 87 85.5 375 36 255
Borrowings from private bunks (15% 9| 87 85.5 37.5 36 255)
Isimba
Fund requirement 10| 110 70 90 60 50 390)
Funding 10] 110 70 90 60 50 390)
Private investimant & lending (95%) 9.5 104.5 66.5 85.5 57 475 370.5
Government's equity participation
for PPP (5%) 0.5 5.5 35 45 3 25 19.5
Ayago
Fund requirement 44| 87 131 131 108| 149| 149 4 863
Funding 44 87 131 131 1@‘ 149] 149 4] 863
Energy Fund (50%) 22 43.5 65.5 65.5 54 74.5 74.5 2 431.5
Donor’s aid (50%) 22 43.5 65.5 65.5 54] 74.5 74.5 2 431.5
Total Funding 60 590 680 320 330) 104 137 131 131 108 149 149 64 2,953
Energy Fund 42 406 399 175 168 22 43.5 65.5 65.5 54 74.5 74.5 32 1,622
Government's equity participation 05| 55 35 44 3 25 19.5
for PPP
National Social Security Fund 9| 87 85.5 315 Sﬂ 255|
Donor’s aid 22 43.5 65.5 65.5 54 74.5 745 32 432]
Private investimant & lending 9.5 104.5 66.5 85.5] 57 475 —I I 370.5]
Borrowings from private bunks 9 87 855 375 36 I I 255

(Source: MEMD & Study Team)
*3T: Ayago 0 Y 7 h OEFEICOWTIEL, 300MW D 3 BB EBHRE DB A D LD TH 5,

B, U CFERF WEBERKEICIOVREEND) I2L) RF—DOEE S A AN
E . TTRIEOMEEITZ Box5 IR LIl E 72 5,

Box5: ¥ v hY—ERT7Hm—

B2 RE L THBREN FF— L ERB0 R L. a7 FERESE 32128 ES UEGCL)
WK 7% ORI T2 L TIRE L, 2 OFEEHROSMER 5 Licfle&nERE2BBEMToNnND 2 L E720
DOIEEZZ T THBE L R —1x LRI TR SO X 2R -3 L7 b,

UEGCL 23 FESi#AfE & 72 » 7= 3B8101d, ESMD UETCL IZRERT A2 REREOBKRELRTHLa vy
varZ 4 —OPIZOFTAERYEEEED D Z L LD, UETCL IXRE O/NERHETH D UMEME 1Z553R
TLEFREICRAEEZED D 2 L D, RIEMIZIT UMEME 23/ NSRRI M S 25 72 O (S HT BN A 448
WCREEE S, BREERN ZO/NER4E % UMEME 12489 2 & L%, THIGERIZZ Ofih &2l
HTlls,
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9.2 EEFHE

A CI R 7= K H1C, BE&PFUIIRE L 0T T, U X BUFTH (Energy Fund), Z[EH -
#I%%%%%\E%&§®3@ﬁﬁ%éo:ﬂ%@%%ﬁ%8®iémﬁ#ébﬁéﬂmi
0., FEIHEHFRXNBREINDZ & LD, FRRICEERFEESEm X E2RT, /B, 22T
50 BUTHIEICIL, BAREIEREIC L &b E T,

921 EEHREFEFEKICKDIEBEARX
(1) BUFEhEZE

BORFAS B U436 KUY ODA DM ALIZ LY | KIJFEEFT OB - EH 2175 H,
EEHER b, BUFHBES (UEGCL %%) 233+ 5.

(2) PPP (Public-Private Partnership)
[A %17 hEathEkr]
B S R & 2[R CHIE 9 5 38 B2 4E(SPC: Special Purpose Company) % &% 37 L . 7K 7158

FTORERR < EE 21T 9 A, ZoHFE, REBPEAZMTLDOTIPP ONY x=— g
EEZDBND,

(B& A7 BUNETA - Rzt y v a ick5iEE]

BNE@DOHTRAFEERZER L, BINOFTAMELHERF LIE L, EEza by v
IR0 REICEFET DTPHE,

ZOEREIL, bLb EBUMEREIC LY MERESHOERFENEENL TN L EIZED
NTWZ A TIHEUT DD TH DM, EEICOWTHEFHER (B 23%EhE L
TWz, LR, UF XTI, Bt 7 #—dodic L0 BUS ) HBLZERM ALY
HES N7, KIPEBEFHTOEEIZOWTUIRMICEFET 2 MLERHDH, ZOREKT, B
I X DR - Ty & R K DfE &0 ) BUf & RO R FEL 7D, 20X A 7
HifE Kiira - Nalubaale /K IR EFT CHASN TWDL XA T LRILTH S,

[CHA7 : BURF & AN &2 T i 2 e L 3[R CiEE ]

B, EER, BUKIESOEMEA 7 T 2 BOF A R U, FERERN S 2 R 2 i
L. mﬁk?& (TR THEE 217 9 5 /\Fﬂ‘A0>7~:—)<jJ%\éa§Fﬁ0>ct9 I, 1 HEE
TEEBN P ER L, 2 SR Z RENEER LFLH 5,

(3) PP (Independent Power Producer)
[A %1~ :BOT (Build Operate Transfer) #!]

REE®OH TRERAE R L, KFEEFT O/ - #EE 21T 525, 20 720 L 30
FERIZBUFIZKIBEEFT OFTAME 2 i8I % J7 7

[B %1~ : BOO (Build Operate Own) %]
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A XA T EFARINCFRI CTED, BIF~OFTAMHEBIRORBIT /W -8, #ifke IPP B &

EEEE

EieoFE HFRCBIFH AV v b« T AU > h% Table 9.2.1-1 (295, 7288, G
\ZdhT=->Tix, Ayago K17 m =7 MRS AR A TE 20 %25 — DAL

&L, £U 2 FANIRA B ) b JER -

HAFETOTu o2l b3 AV MENE

BHETEDMME I DEH _OHERER)L Lz, ok, ETORMIEIT. (1)&@)DAY v M

L. AU FOHBEZHEDIZONWTY TELTWVAS,

Table 9.2.1-1 Evaluation of Implementation Method

ESY/ (WE=" AUk T A Y bk FFAM
BT HU 3 BORF Dy b=y LS\ PEILEELLELTORE | (D v
B %8 & ¢ o> B 2 JLE AT DOWMERR ST | (2) v v
E BT AR T
A=V N SV VG =RV N SV NV
h & EERORER A HR T NS A R T D M BN
5D Z L HATHE H5
SREOBIMEAB L, A HER T B A R T D T
WHEREOERIZHT LT N5
Ty EEY T 4 BR
5 ATREPEA
PPP | [A X1 7] REO&E&EE ) v T % ZEOHEZEROI4Ty | (2 v
A | LRSS HFHTE% VTV WZIRERI DS 3N 0 |
BUN O & A5 (KT B F& IR 1 23 L D AT REME
x5 N5
HEEIA IS Ui & B & 73 D& i E D
INASFIRE & 72 % MET, 7avzs bR
REOBAENSE L, & WEHE L 7235 5 I X BUR HY
WEREOERIZHT LT BhakKkoTLEY VU A
HoEE YT 0 BRI TINGD D
25 ATREMED N 9 K& &S MEtE LT
B O NBY 72 P N % 1K BFRENRD B, H
WTED DARFEAER & 72 %
Tayel NIRRT A
N REDER O ATHEMER
[B %A1 ~7] B %8 & C o> B & FLE AT A SR EIT2FHBUE | (Dvv
G- EMSVEV He HiE Qv v
TR NIRRT A Ty N R A
S BUMIEE R LRI REE A H 0 . BUFEBOREIZOWT LR T 2 X4ERH Y . ZONRE DOEH
P E D DO LIS 52, BUOFFEEIC X 2 BHRE B OBGEOE R (B - FISELSY - NH%) &

LT DBEELH D,
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Fehi 7= AV bk T AU bk FEAMh
FOREREEET L L 3= R T AR 3D
23AHE oY)

TEER T B O MRS N EE HILRRBR OFFE N TER
F—=N—R =& E iR W

Y 72 MEFF 8 BRG] O B

A%z OM 2z AH

SHDHZ LN

[c %1 ~7] REo&®&E /7 vy a2 | - BRFEEIRIZL, BUFHMEE | (Dv

{531 e T EHTE 2 L0mBE00, IPPR | (9)y
BT O & 4 A8 A AR T B A Sht eV N <]
x5 Bl 2 (IR L T2 3% & 3
U7 OFEWE 1 TE [FlEE 32 720 O T RN
EEAF IR T D720, B
RN SE LS W RE& &Mt LT
A=RVES/ e SO I B REENRD B, H
FOREBREEET L L DIBFIER & 72 %

P AHE 4 * BLRE B 5D 5y DR E
ZHPER
IPP (A %1 7] REO&®E ) UNTE |« ZHOEEEROT ATy
20 | BOT IHHTE% WIV/Y WK 3 2302 0 | B
BT D& 4 A8 A IR T TR N B D A REME D
x5 b,
BT D N 72 45 N % BN R E W=D,
LTI ENTED REFEEETEIZE LD
5
RE&E&ESMEEE LT
BUFRIEDNRD B, H
DARFAERS & 72 D
TRT g NIRRT A
N RE D ERE O ATREMER
g O APEDMER Y
[B %1 7] REO&&E ) O TE |« ZEOMEEMDIAT/ 77
BOO %! HHTx% VIV W D3 0272 0 L BA

BURF O & e A 2 KT
SA)
BRI D N 72 452N % I
P ENTED

JEIF I 3 B AL D T REME 23
H%,

BEHRBEDRE N0,
REF¥(E TIIZH LD

SR OBKE, A EIEO KRN & 0 HEICHAL L7220 RO MBI REB LR <. EZ0REIZONTHA

OO ANTHS LRV, FFETHLERIZE Y ZOREOHEAMIIESI RS S22 27220,

9-9
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i /5 2 AU b TAY w b AL

5
RE& &S MEMHE LT
BUNPREED RO B, [H
DARFEAERS & 72D
Tl hwRTVAY
NERE S EFE D ATREMER
R O F BAPE MR

D 7N AR A= A i
FRLCHARTE LS IT IPP ROFEEHF XL, 20NV =—2 a2 ThHhDHPPPDO A XA
bEH, TOBETZICEMBEZEL, 77 A4 Ty 7 a— XD OV TIEIARHESENE
MENTZD, X0 EFERRIC Ayago 7Y =7 hERATED X H, 22 Tlk, BUFFMEF
¥(b LIULPPP D B # A AT &2 FE k2 F.olciat 35, —FH, IRICEAFRIMTOE S
B SE D B D551, PPP O C Z A 7 (BUR & BRI AR & I hiak % ik U 3L [R CE) 23
Bl e LTS,

922 HIAEKIZEBIERAR

B EFEES LT PPP @ B ¥ A 2 X 2 Ehakll %z & 25510, vV A BINH D
WMEE O ERHEE (LI A—F— I E 53 D) A, MEBIE 4 & ODA ZDOBIREE 42 XV
KINW7Twy=r FORREITV., TREBUNEENEEEE T 50, artya VRO R
WicEET DL LD,

Ayago 71 =7 M, ABORAT— L UTF/S, #EMakat. AMLEBEER, AL, Bk,

%A, REES, HEERHENH D, TNOOEBEEOL S A THEMT 500 ED
AHLICEDLETOE M IENERY S0 BLINIA—FT—lloTa =y bR AV
FRENRFEMAME NN E R D, WU L TH, BURTIIA—F— oA oy 2z =78
RELTWATSH, 7yl h~3x VA MENBILOT-Da vy s MEAEO TR %
GO T FERARE] - MRS Y AR R TH D, -T2 2T, A—F—HoABEET 5 2
ENTEDH EPC HHE CM FRUCHOWTE_AFRNEMETT 52 L &35, B, ZDHD
BRI 72 GRIZONWTIE, F LU EO FARHEEEEER] TR L35,

(1) EPC (Engineering, Procurement, Construction) 5=,

EPC 17k, AFLIZ LV #E S 47z EPC EE Dirlk st - téasiliE « B (EPC) A2 1T 9
FRTH D,

EPC J7:0I%, FEMIGRAT A EPC B N EMiI 5 2 & L7 | SR O3B T o T
PENETAZEEZBO—D2 L L TEOND 77 AR v T v 70— EESbh T3,
FERIRREOME IOV TIX EPC #H IR 2 2 L &2V T4 —F—lic T u
=7 b= RY AL MEARRE L TODHAITIE, BETEAVBMEL 2D 0EA D
FWHFKTEH D, TNEFEELRDPR, A—F—flloTaycs h~xT A ME
NRIF, EPCEBFEOFTNRVIZR LI DE2BRVWI 2T Rb 5,
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KOFEBEHO LT T FERICBWTIL, IR AMESEO R EEEENE
EWLTEICHDDESITRE L R0, %OT\QC@leEﬁ§/7%ATﬁbﬂ\@m
EEENEIOR S TIZIETHE SN D,

LnL, HESORBEBEZOZ VK Ta Y =7 Tk, 77 LRI L DAL
EATO Z &I, ISALEFRICE > TRV R I BRETED, 207, FitORHEERZCH
EUZ&:WUk%wv~7Tyﬁ%ﬁﬂﬁﬁ%i@é%%ﬁwkb\Aﬂﬁ%#ﬁ<ﬁ
LAEEMR D D, O, MESRMICEASND TEEBIZOWTE, BARK R
LoHKERBEGTRE L Db H DD, AR CHER S-S - BRI 0NGE
MRS T EFEORBE CTEBROIRRE L B > TWAEAITIE, RELEE W72 T, B
ERNGERSND Z L @60_@ﬁ%%%®l$§ﬁ\%ﬁmﬁﬁﬁf®1$%%&ﬁ
R EPC OWALEAN D RELSDITEEN D Z N EL H V. 2N BITED DK Eomh405k
N R BEL D,

o> T, EPC FRZR LG EITIE, A—F—MlE LT, +o2 gl e-CHE s 4«
RO ETRNTLIENUETHY . FEfICY 2> TUI TROEMENRD BN D,

BEBE X &2 CX D72 HERR L2 ARLIKIZEOERL (T HEGPH - FyERIm - AEE - 5
% & e BRI
FTEINGAEIZHONWTIE, T 7L ETE0EMERUCT 20 DIBIRE K2 DHEED Y
A7 KRt

EPC JE& TERL DRI G135 A e
i L B5 PR GE
(2) CM(Construction Management) 5=

CM L, A—F—licfb->T, HDWIE—KER>TCM P X o bR TH
' - TE - THOEEEZITI> SO THY, BRFEHEILICM a2 hojii TEELD
TCHAMMZN TR LVEREITH) L e d, ok, ERRo THEREMERIZ L, CM
aVH AL PR EDREFETEAAIDONIEL T, CM B L& v R DOEE L e
Vo—Yarndbbd, LHEWE - TE - THZMRIET S CMatRisk (EPC &l L T< %)
D, EBEZEKKRTH S FIDIC (HAGRRAST M) ICESW ol TEBEE 2 ¥
YhELTORK (0FY, THEWE - T8 - THINIMRAEL 2V A, A —F — 1l & dtar
FRORNZSL - T, HIFAHENICE S a2 NAHOHEEAZIT9) £T, VAT OHEDY )
T LA 2NN 2= a U bBIRTH 2 s, YR &y FoEE (U
A7) WREL IR, ZHUSKT a0 s s b E< 7225,

EPC il Cil R HE MO R EEFIL, CM FRUTB W T HREETIEH D45, FEHl
et & EPC (2H 1 {EE 5D TidZe<, CM SR K 0 A —F— D EHT 5 :’3/'5‘/1/5’ NG
MZFEHIER G2 i S, KV BEORWERETE THE RREIC L 0 e T35 & s
BT 2 AfLET2 DO THD, ZDOZ LIzL Y, EPC HRUT X 2 HAGLE L~ %0<
AMLEY b ATEEERZE S LI-25MEE L UL TOAFLE R D | IEILEE LY X7 ~—
UEED LA AREE 72D, £, CM X 2 ML fE L &N THEIZOW
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TR ZITZRV, THEOFLBIZOWTAEZFEM L., ZThIZERSE THEEHN A bh
HZELD,

B) YaA v bSIVER

TP MR TERE W) K TIECM S EF U THDHA, 22Tk, =2
g Ned—F—lENTF—LEEoCHFEL Tl LEHEZHET D a1~ SIV
FHRTHY, A—F—loOAZ v 7iZH LT ryel h~Rx VA MR V=T ) T
BT % OIT ot 2 b0 TH L5, =y MI, THWE - T - THIX
PRAE L7208 A — Tl & EREF M ORI - T, BTN FE SV CHaziic =
A MAHOHEEIT) DO TH D,

FRROFERMAHNCKB T DAY v b« 7T AU v M Table 9.2.2-1 (295, 785, G
WZhlzo Tk, LHEOMWE « T4 - THIOMRZE—OREEQE L, T4 —F—Mlic”
NVl bR VAL MNENEZEETEDLINE I DEFH _OEEQ)E L, =0 NEQ)
ELTCarv o v 70 —DFEE Lz, 2B, RPOFHEIX, )~@)D AV v MM
L. AV FOHDEIZHEDITHONTY TELTWVAS,

Table 9.2.2-1 Evaluation of Implementation Scheme

Sy il AU b 7 AU » bk FFAM
EPC ik 7y AN T r R EPC (&5 DALDT=DD | 3) v
LEbi, &KEF - A AFLBEFAERL & AFLEFAM
W D RLHE 23 T RE & 72 D45 DEEN N A —F — RN
AbdD G
FXEF - R BUMA 2SN FIS L~UL T3S b
RS THMEN R L, ARG & B7p o - R
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Table 9.2.3-1 Flow of Implementation Plan after this Study

(1) Feasibility Study

1) Basic Investigation

2) Site Investigation (Geological Survey, Topographical Survey, River Survey)
3) Environmental Investigation (EIA)

4) Basic Design (Design Drawing)

v

(2) EIA Procedure

1) EIAReport
2) Related Ministry and Agency and Public inspection

3) Review

4) Approval Procedure

VL Jv

(3) Detailed Design and preparation of Bidding (4) Negotiation and Loan Agreement

1) Selection of Consultant 1) Donor Meeting

2) Work Adit and Insitu Test 2) Exchange of Note
3) Detailed Design 3) Loan Agreement
4) Preparation of Bidding Document

\4 v

(4) Construction

1) Bidding, Evaluation and Approval
2) Contract

3) Preparatory Work

4) Main Construction
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(1) Feasibility Study
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Power Sector Policy

Number of Personnel

y N

Time Duration

Hydropower Master Plan Study (MP)

II

Feasibility Study (FS)

1l

Definite Design Study (DD)

11

Tendering (TD)

JL

'—
| —

Construction Supervision (SV)

Operation and Maintenance (O & M)

UEGCL

MEMD

Foreign Consultant

T —

Figure 10.2.1-1 Procedure and Necessary Personnel for Hydropower Development in Uganda by
Conventional Contract for Construction

Table 10.2.1-1 Personnel Resource in Uganda Power Sector

Civil | Geological | Electrical Adml-nlstra-tlve Environmental | Total
& Financial
MEMD 4 1 5
UETCL 30 30
UEGCL 1 5
HPDU (UEGCL) 1 2 1 1 5
Eskom 3 60 60 123
Bujagali Energy Ltd 1 1 1 1 1 5
Total 6 1 101 63 2 173
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Table 10.2.1-2 Personnel Resource for Construction of Hydropower Project in Japanese

Installed Technical .
) . - Admini- .
. Capacity | Construction Electrical . Environ-
Project . . strative & Total
(MW) Period Civil & . . mental
. Financial
Mechanical

Sakuma 350 1953-1956 50 34 87 171
Okutadami 360 1954-1961 140 36 176
Tagokura 380 1955-1961 109 64 173
Kuzuryuu 220 1965-1968 75 17 20 14 126
Shintoyone | 1,125 1969-1973 47 21 41 11 120
Numappara 675 1969-1973 59 17 46 122
Okukiyotsu | 1,000 1972-1982 56 24 37 117
Head 1960 50 50
Quarter

Table 10.2.1-3 Personnel Resource in Japanese for Operation and Maintenance

Hydropower Project

Numbers | Total Maintenance
Project of Power | Capacity | Year Civil Electrical | Operation | Admini- | Total
Station (MW) srative
Sakuma 1 350 1959 10 15 10 3 38
Akiba 2 80 1959 6 10 10 2 28
Okutadami 5 591.5 1999 20 25 15 20 80
Sakuma 5 1,568.2 1999 20 35 15 20 90

(2) BHfFEORFN

THETOYH X DKIIBIFEIL Table 10.2.1-4 [Z79 £ B0 Th 5, HAE IPP R TR
o> Bujagali K 1%, AAEO a2 T 7 2 —EkEHAT D EPC 2T L 0 @AM Toi
TWbTed, U ZENCEFRIEEROERBR 2SN TN D LITFEVEY, ZO729,
W B NOEE DR TIFFE~O FRAY 72 ST 2005 4 Kiira K JETTh oL F R
Do TARTHIZBEI LTI, Kiira ZKJ) OFSHEOEEEBA A1 2000 4T 5728, EALLLAT
THY ., Kiira KAOBITER A —x2 0 7 4 — VXX LA aFIH UT-BKE & B X8 ET
DITHFEOHRTH-T-, D=, 7 A Z TiE, Karuma Kk 115° Ayago K /1D X 5 7% b o x
IV NI FEIT 72 & O RHIBH FAEEY OF%EE, B LA, HERFHE ORBR OB I3 4 <

Rinolzt sz 5,

Table 10.2.1-4 Development of Hydropower Project in Uganda

Name of Project Nalubaale Kiira Bujagali
Start of Construction 1949 1993 2007
First Unit Commissioning 1954 2000 2011
Completion of Project 1968 2005 2012
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1) xRN
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DIRECTOR FOR ENERGY AND MINERAL

Energy Resources Department Petroleum || Petroleum Geological

E- ................................ E Supplies exp|orat|0n Survey &

H . E mine
Electrical Power nergy NRSE

Efficiency
Powersectorpollcy ........................
Long term power development plan
Implementation of hydropower

Hydropower
Development Unit

(UEGCL) development (MP, FS, DD, Tender,
SV) _
Consultant
Contractor
Structure for Energy Supply Rural Electrification
Electricity Regulatory Authority : ERA Rural Electrification
a ik ﬂ Agency : REA)
UEGCL UETCL
ESKOM-U Ilsoad fodrecadst - UEDCL
emand and supply plan
Aggreko Transmission line N UMEME
(IPP) extension plan, FS, DD,
Operation and SV,.O&M
maintenance of Bay and sale of
power station electricity

Figure 11.1.3-1 Current Organization Structure for Implementation of Hydropower
Development
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BEZ Rl B2 58 O RE % Figure 11.1.3-2 (2”7, Z OFRRGLIEICFENNE (Bt
FH) EEPEICEERE T 2 0ERH 5,
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MEMD Energy Resources Department
Power Sector Policy
Long Term Power System Development Plan
Financial Arrangement
Approval of MP FS, DD, TD, Construction, Operation
Formulation of Technical Standard

UETCL UEGCL
Demand Forecast, Supply Plan MP, FS, DD of Hydropower Development
Transmission Line System Expansion Plan Tendering and SV of Hydropower Development
O and M of Transmission Line System O and M of Hydropower Development

Eskom (Nalubaale and Kiira HPP)
Operation and Maintenance

IPP BEL (Bujagali HPP)
Operation and Maintenance

Figure 11.1.3-2 Desirable Organizational Structure for Implementation of Hydropower
Development in Uganda
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Policy planner 10
Civil Engineer 8
Electrical Engineer 8
Environmental Expert 4
Financial and Procurement 10

Figure 11.1.3-3 MEMD Structure for Implementation of Hydropower Development in Uganda
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Figure 11.1.3-4 Sample Organization Chart of Hydropower Development Department

11.1.4 BREEOZFBELRE

KRABAFET, KF1FEE R ORI & ik U TRAERIICENL TH 5203, BRELHE TRV < D9
DRRENR SN TN D, FRICHE L - KD BRAERRRIZE 2 55080, BHIE H ERIB IR
DB RS DNRWGE, B - HEETRERA 7 Ve b2 5, 2072, KIJBHFE
D H BT, HRBRED - AERBREIC T 2B A TRER IR Y EMEICE L7 BT, Ry b
RAZEEELRNE D PR EITo TS LERDH D,

11.2  AyagoKAIRET HRBELRE

Ayago Kz HEMES 5 12H 72 > TOME L 2R, WS F/S Efir D L/ EFHELITIC
iﬁ&éo

1121 BREHSER
(1) JICARBASFEEA A BT 4 & OEE MR

JICA OFEHEIL, JICA BEMDEET A KT A v L DBEEMEZT > T BERD L,
T X AV A MIU T ZBIFHRES T HRRED T DIZRICHRE L 7o il A7 L, IUCN
Ly RU A MEERESCEBOEEIR & 72> T D B A AW 7 SR AT RE AW ~O B L BT
LRV, Te72 L, 7Y AFEETHAT 2ELARNOERZIL, HKEE SO TH 0.6 3%
F¥xnm (RAREED 0.016%) TohH v | A% ITEHHEm LA OFEFE ML Z
B, ET I AEM B EIMES ) BUERIH I L A EEWERERAZRIRL TV
Do, REHIROAEYCBLICERREEE RITT LIS 0EIhiy, Fiz, B8O
BMEDTZDD I T ¢ = a 2T TR KENOEYA BIBREEE(E SR, B
EIEEBB OO OTFE R, ARNOAMT=4 ) v 7FERER Y, SEIERA
REBXIEFRXELA 7Y hO—BRELTEMT LI LICLY, ARNOREDHEES]

SREAMKINSH - BRIEHRNSH
11-7



DAVIEKDRRYRY TS VERERETOYT U+
D714 FILUIR—k

TEOMIRELX D Z L bAEETH D, FSEETIE, ARERIRVEKRROIT 4/ —va &
WOoD, WA RTA L LOBEWNEMKRL TS ZENEETH D,

@) TH¥IYL FTOITF 4 F—va VREOT AN

FS BB TRAI T ~& I T 4 = a v OGEMEZ LU TIORT, 72 USRI+
F—rva i, HBLETHLEBEO—HMERMEEL2HOTHY, ADKEL 100%ifE T
XHHDOTIER,

1) TG os/IME

FS BT, tHEmomEzi/MesE55m T, HHBLHOLVA T U b i~
TH D,

Pre-FS DEMETH 3 LA T U MIRICHTZV , TEXAHALITREICEEEZ 5200572
i%%@%%%@#btoémiliﬁ@%’i%%%%%#é_&%@ﬁbk#\i@
DOEWIZ 100 TEHD 10 N M7 v 7 PRI Z PR LTE, ZhbD T v
S TIE 40km PL EENZARANZ @ T 5 & R, KRB MES AL OBMEMIC G2 55
BRRENE, FT v 71282 B UKRFPHEBEINT 22 L1225, é%’ljﬁﬁ
ATIEHRFICEH 2 DG - BH-HBEOMELBATE 2V, ZAHEZE L, ARAIC
R R d Ttioﬁﬁlﬁ@é%«®%@%9ﬁm@ﬁﬂﬁwﬂ&#Miﬂ3o@v47
U MATARNIC H S EZRRIT 5 2 k&bkoiﬁ%@ﬁﬁﬁﬁ’%tofm\@%%%
ERER AL, CTX DT/ S 7o % % ARE L7,

FS BefEClE, L 0 BRERICEE OV W LG ONE OFEHIRE 235 Z EREE Ly,
2) BREE~DEEDDVIDNT 72 AEK DL — NRE

FS BT, AIER~OBBER/MET 5 HWT, 77 & AEKO/L— NREETT
REThH5,

Pre-FS DERZET 7 & Z/L— MEETOES, M), ARNEEERHEO S > & REVvL— |k
ZRRE LT, EEOBITRRE/RERKICT 2720I121E, IV LE&NRZL 25 k. FHR
DOFENMLII /2D Z ENHA LT, 200, ARNEIEBEEITE 722523, HRHE
DOLENRES | BV Y L EOR S DRV BEFEE K OIREL— A2 &E LT,

7272 L Pre-FS TIREIN=T 7 AEKIL, BGEKE L TCORHSHREDIZDHD
FEROFA., BoBEIL— N AT AR L H D, D7D FS BT, #BrE
ORI ORISR E T 52 X B A OFHIER 2 & b BEIC AN BT RS BRERE
(DD IR — FEFRETT 5 Z ENEE LV,

3) m— FFxE

FS BBECIE., v— RX a2 i/MbT 5 XK 9 7B igakst - ‘Hﬂﬂ%‘ AT HOMERNH D,
T AERITEYOLE BN A @R T A7, TEHEBOBITICL D 2 — R /L3
T BAREMEDRNEY, £, YU L OBEBENEKICORND J:%Z?)é F D78 FS B

SREAMKINSH - BRIEHRNSH
11-8



DAVIEKDRRYRY TS VERERETOYT U+
D714 FILUIR—k

FECiE, B LABET 5 4EMmoBE L — b, EREE, BEIFE-RHER S 2ZE L
b0 m=FRARERRORNT Y T FH-REELRE L, HREZELDZ ENE
F LW, FRZHAEMRO®WIGITNRIE S - SE1E, AWM OREY ORGEe, 18
BEAN~DOHEANZPLE S DB OME, v — FER L2 /MESE D 7200 LHH 0OE K 2S5 1
EHGE, B R TAN—~DEEV AT LY SESERMREHT 52 LE
o,

4) LR D /MBS % fi A i

K58 PRI i px O BLIE A RH 5 BRI, WAEEM A R/IMET DG T, VAT U M
ST DUERD D, KT < OEMDBMRFT DR OREEHITR/IMET 5 Z LR E
L\, AKFJFEERT O FE B fiax O TEARRR 1T, BUKHE, BUK A EKE, FEEFT. BUKEE.
Y=oz oy EEd, EEAER, L5 NS L0, EHAER. L5, 1B, Wi
KA, BOKE EERLIMIIT L A EHET IR & 70 572, HIFRAEA OIEA R 22 2813 IR
bnTnWod, =5, Ay I ¥Y—R 779y —T7J b NyFyr—FT7 M TH
FEHS 72 & — IR 72 Mgk 1 34 T ERBICERIE S 27280, T DIT & 2 — Iy i e Ze 1306k
F o, ZOI2D, T b OWEEFED K/ & T8 D 72 8 O A fi g Al E ) & AR AR
BRI ORENLEEN D,

5) fERFTE OMEMR

KA TR A BEREE & 5 WIS DB A i/ IMET D 723 UK IX [ O B AR 23
TN TE D XD 7 TREN e Wit 2 B BD B 5, Pre-FS BefiE Tid, B E LWWHERFIR
BORBIITE Do T2W FS BFETIE, AKIIZER T 201307 1 =2 Z A L OfEREL,
FENOATEVREDE, A RBRBIOKE, KR, FiE, W, KE RO, Lot
. ERERROBE L — b2 i LTz LT, SR OB E - K - KR - KER - R AR
BREERHE L, MR T U ABNORBEOREZ T L LT, MR E 2 EEICRE T~
T THD,

6) FBL~ORLRE

ENLARENORBIL, U X EORERBOEFETHH Y | mBUIKHT 2 IR/
b2 5 CHRENE T NETH L, mBIHEFER L2V 556D L LT, BUKIE, 1%
WHRR END D, BUKIEIL, MEFRRELY 4 — N\ — 70— S 5#EIC R > TR Y, BHE
FENDRZRVIN T T KR E0EBRICARZ D X )., BOEREZ LRI 52 Lidalke
THD, EERT. HEHRICESHTEROLV— M2 E Lz BT, Bk LD
Ralb—va UETV ATRER IR D Bk R Z BHE L2V K 5 TRT 5130 S OIR-
- MR D BB R LD L O RFTTRETh D, M Rk D EANRR b . BRI
SOBBEMAE L I 2L — gL, Wiz 8 A2 RET 5,

7) KAL) OB FHE

FS DEMETIL, HBIZ X DM KELEM~G 2 5 B % f/NRIZT 2 H A T3
EThHD, xR ruay A, AEOBIRCTHRENRE/R PR « B2E - BRI AHE L
LT KEERBENT DN, JuaX A, REOTZDOREORENAREN E D o Et

SREAMKINSH - BRIEHRNSH
11-9



DAVIEKDRRYRY TS VERERETOYT U+
D714 FILUIR—k

15,
8) UWA DiEE) 42

KANVDEHR, BPATR . EIE BRI, ARBGEROEH, ¥— MEH, £=2 U 7
IHENZ &L BUE UWA 23 b L2 & & 2 TOATEENIEIGIET 5, BEEIEO—3B
LT, INODOFFDOLEEZITO Z LN TEENE I, gt s,

B) WEE=FV JEfE

EIA 25T L2 OBREEXIR O FERO - 0121, BEEE =2 U o 72 L DR IR Ofk
BEDSFREE 2D, IADK T LIt b BRET =4V U EEITY ZENEE LV, EIA
HTHN S LHEE LATE CTOMS, THEHMT, g% E T, R—OHuR- [F—ohiE TR
BE=H Y T aEL TN 22X, EMHOZIZIGE U@t e xR a2 U5 2
EMWTE D,

(4) Bujagali DFAE

Bujagali /K JFE 7' v ¥ = 7 b THEERHA LT BREASZEIT, FIS O E1T9 5 &
TEL DHINE 5 2T Dd, Pre-FS OEFETE . Bujagali FEAT 2 #EEFH L, €=
2 TREMAASOBNENS, IT 47—V a VOEBRDR EAHERL, Aa—E
JF v A NMIIKMEETHED, FIS BEf\ClX, 2hbaFov 7 UAMNZT TR
<, FHENCKBES D MER D 5,

(5) Karuma K7 DB G

Ayago /KA DBAFE ST AU DWW TR, BREA~ DL I/ IMET 288006 | iIVAZ (7
A=) OBRBGTRNAHRM Lz, LaLaens, RIC Biflo b v~ K7 TR
X 2 WIFRTR MBS IS & 5 B — 7 BEPMTONIHE 13, W OKAZEB DN &
D EEY OERRA~DORER LUBDE~OREN G S, AT, Ayago /K71 & DAKFK
—HERANTE R R8N DNH 5,

11.2.2 &t
(1) HEREOEH

Pre F/S TIEMIZEEIC X AHEIEHITZ X 2 =28, FIS TIT SR &I X A 3E iz
DOAERBA LI TH D, FIAEIZOW TS, #EEM OGO H7e b T HERFREDRT O 7=
DIZLHIPHORENMLETH 5,

(2 HWHREEDEE

Pre F/S TlX, L~y R¥Z A4 7O FHREFTW NZHEBOK O DR —Y > 7 &I T
723, FIS Tk, 7— W2 A 7O TFREFTCKEDOR—V » THEZITH 2 & 2 HELET

SREAMKINSH - BRIEHRNSH
11-10



DAVIEKDRRYRY TS VERERETOYT U+
D714 FILUIR—k

Do O, IRFPHICHE N D KR OV MR 2R 5 T2 O O MR EE S, H T RE
FTORFITE T 2 72 DI WA E R PR T R —/L TV O E[EAEE LU,

(3) AKEEBERR

BREUKEDS 840m3/s & KREWZ D, WINZER L TWAHEMICH 2 2% {07
L. ®REMFTT D721, BUKOMIT 2 x5 & U7z KB 528k &2 HELE 95,

(4) RFERERH I & OB R OB

A El D Pre FIS TIXmlifit, SFEFEIARNT 2 xt5 & L7723, 200km Ll EORFEREEETH &
0 L TEFE D RO AETEIR O AN & 72 B ATREMER B D, Z D72 FIS IZBWW L, &
DB D@ WRERNE EBT D720, RMLEEMTOFEMPALETH D, XD
FERAESE X Pre FISIZH W T 50MW & LTV A BEHABOHERNZITH 2 L 2R+ 5,

11.2.3 MIEE - BE
(1) FMELHERE

Pre FIS Tix. EIZXH Z HW TG A HHG O E 2 5% € L7-, FIS FFIZIX, HiE
HEOT —X IS, REZEOK L AFHICBW- BT, KRG & A2k Ed
BYVEND D,

() TEZEOER

Pre F/S Tix, MBI HE L MG FMICESESMA THFELZHE L), FSIZB VT
B L Bl O E A2 T ICm ESE20ENH D, FFIC Wﬁx&fiﬂ?l%ﬁﬂ?%ﬁﬁ
RV DFERER 2N, BlOKEICHTZ> T, EHEOFFHESCa S N T
7&~#%@ﬁ%%@%ﬁbﬁiﬁ@ﬂb&Tﬂi&%ﬁwo

11.2.4 FISOEBHEHIZDUINT
FIS THEE L R A¥EBRIKHENCONWT, LTOLBVIRET S,

1) EAFE P - HEHREE
2) FHE, RREF - LREEEE OKESHEEY), M TAEEY) . MERRIR B ERBEALE A
L (GEEEPTE R E A EY, SBLETm)
RN, BREIEIEY . RER OL— MEE. @)
3) i LFEHE, FEE
4) RaEtmE (BTG, L EMRGE)
5) #RIFEMES
6) BREEXRIIS  : BAREREE, AR
B, BB == MADEHIZOWTIX, MP BB TIIARIETH - 7= AR, HIEIZKHE
TEXLMYENFISOEBETIILVMELRD I LD, 2D OHEIFICHIS T X 2 i 2 #
42,

SREAMKINSH - BRIEHRNSH
11-11



	第7章 開発有望地点
	7.8 設計
	7.8.1 取水位
	7.8.2 放水位
	7.8.3 損失・有効落差及び発電出力
	7.8.4 取水堰
	7.8.5 放水路トンネル
	7.8.6 導水路トンネル、圧力立坑及び水圧鉄管トンネル
	7.8.7 地下式発電所
	7.8.8 主要構造物のレイアウト

	7.9 電気機器および送電設備
	7.9.1 一般
	7.9.2 単機出力と台数
	7.9.3 水車
	7.9.4 発電機
	7.9.5 主要変圧器
	7.9.6 高圧開閉機器
	7.9.7 送電設備

	7.10 工事計画および工事費
	7.10.1 計画地点へのアクセス
	7.10.2 工事用電力
	7.10.3 コンクリート用骨材
	7.10.4 土捨場
	7.10.5 仮設備用地
	7.10.6 アクセス道路整備
	7.10.7 工事計画における基本条件
	7.10.8 主要構造物の概要
	7.10.9 工事計画の概要
	7.10.10 工事工程
	7.10.11 工事費
	7.10.12 工事費の構成
	7.10.13 プロジェクトの総工事費
	7.10.14 段階開発における工費費
	7.10.15 段階開発における年度別資金展開

	7.11 経済・財務評価
	7.11.1 経済評価
	7.11.2 財務評価
	7.11.3 キャッシュフロー分析


	第8章 環境社会配慮
	8.1 戦略的環境アセスメント
	8.2 河川維持流量
	8.2.1 水文統計からの環境維持用水検討
	8.2.2 河川維持流量検討手順

	8.3 累積的影響評価
	8.3.1 想定される物理的インパクト
	8.3.2 保護区に対する影響
	8.3.3 カバに対する影響
	8.3.4 違法伐採・密猟に対する影響
	8.3.5 Murchisonフォールズ国立公園の観光業に対する影響
	8.3.6 累積的影響の総合評価

	8.4 その他の検討
	8.5 情報公開とステークホルダー協議
	8.5.1 第1回ステークホルダー協議の概要
	8.5.2 第2回ステークホルダー協議の概要
	8.5.3 第3回ステークホルダー協議の概要
	8.5.4 下流国・周辺国への配慮と国際河川問題

	8.6 環境関連法規制
	8.6.1 ウガンダ国の法規制
	8.6.2 JICA環境社会配慮ガイドラインとの整合性
	8.6.3 フィージビリティースタディーに求められる環境社会配慮


	第9章 事業実施計画
	9.1 資金計画
	9.1.1 投資計画
	9.1.2 可能な資金源
	9.1.3 資金計画

	9.2 実施計画
	9.2.1 資金調達方法による実施方式
	9.2.2 発注方法による実施方式
	9.2.3 実施工程


	第10章 技術移転および人材育成
	10.1 技術移転
	10.1.1 水文・解析手法
	10.1.2 水力発電計画手法
	10.1.3 施工計画および工事費
	10.1.4 事業実施リスクマネジメント
	10.1.5 環境影響評価手法

	10.2 人材育成
	10.2.1 現状と課題
	10.2.2 人材育成の方法


	第11章 開発課題と提案
	11.1 水力開発全般に関する課題と提案
	11.1.1 技術面の課題と提案
	11.1.2 資金面の課題と提案
	11.1.3 実施体制の課題と提案
	11.1.4 環境面の課題と提案

	11.2 Ayago水力に関する課題と提案
	11.2.1 環境社会配慮
	11.2.2 設計
	11.2.3 施工計画・積算
	11.2.4 F/Sの業務体制について





