FEoE BIMERE

5—1 Jovzy baviR—x2 b
RKEFEDaAVR—F L FOMEEES — 1. 1177,

£5—1. 1 EHPE
= ot A T - $E AE
1. Tu A EER
(1) 220/132kV &JE# 125 MVAX2
(2) 132/33kV EJE# 40 MVAX2 13
(3) 220 kV BHPA%EE 1 Hrax
(4) 132kV BHPAZEE 1 X
(5) 33kV BHPA%ERE 1K
(6) I HEHHR 1
2. FHra)EERT
(1) 220/132/33 kV &£ 125 MVAX3 &
(2) 220 kV H A Haisx B B AL & 1K a2
(3) 132KV 7 A a5 B 13 e
(4) THIHEBR 1 ##
Z | (5) 132kV EBIK Fh= ) EEF— L2 ) BB 0.3 km X 2 [l
% 3. BUSEER
s | (1)132/33kV AER 40 MVAX3 &
(2) 132/ 11 kV £EE2 20 MVAX1 &
(3) 132 kV W AHufxbBAPALEE  (Z5ERRELRE ) 1= e
(4)33 kV BAPAR 1K
(5) 11 kV [HPARR 1K
(6) il AR 1 5
4. TV x HVEER
(1) 220/ 132 /33 kV ZEJE2 250 MVAx1 & b 2n
(2) 220 KV [ B % 0 13 He
(3) 132kV BB 0 10
5. Abhwy Ry BB B
(1) 132 kV B 0 I e
6. BEVEER (132/33-11kV) 20 MVA X2 5 i
7. 220 kV EEH
(1) 7 a5yl 8 — 7 a NEEFT #9 0.9 kmx4 [A]#5 Bk
Q) Bro=a /il —FHr s ) BER (77 F—78 FEEEM | K 4.2 kmx4 [BIH# Bk
R 132 kV_EERBCER 1)
£ 18 132kV EER
; (1) 7 a Gyl 5 — 7 v BB %9 0.8 kmx2 [A]f i
s | Q) Frh= ZEF—HLa /oyl (R 9 0.4kmx2 [A1# ik
(3) b=/ oyl (Ab#pd#R) — A /3T LSBT %9 25.4 kmx1 Al R
4) B RTIEBFT— L by Ky =BT %9 10.2 kmx2 [AI# R
(5) B XTAEERT — v T LB %9 5.3 km x2 [A]#¢ AR
(6) 71T 75yl —J1 0 Z AT %7 0.1 kmx2 [B]#7 r—7 Ak

[HFT] JICA FHA [




5—2 BAREH
(1) FrEHiOALE, #E, Hip %
1) 7 wa /N
T N\EEFOFEMIT L R T FLES 21 km, Y — B U RTEKD DS 1 km
DORY Ny br— L ARFERTICAEL TS, EE 1B4m®t7k)7@ﬂ

HAHZ L 20km, BEFHICLTHRSOm BN -7-HEICH D EHEHOEE LR 1,200 m
LB, TOYVA MIUVXVHRIIMNEL, XFTF, a—b—DF T T — a3 UBA
NHHIETH D,

2) Hri= ) EERT
oo ) BEFTORE ML T LB 30 km, YUYy — AU RTERED
LXT TR —F~ Z TR G 0.85 km IZEXE S D T &, HEH O S I134 1,100m &
72h, ZOWA MIVMUFE LT XEHMEEMKITAEL TV D,

3) WU TEEN
VT EEFOFEMIIS oRTHLEIICH Y AN A RR F AT —FER, ©
VHEKE YT ERBOESHEIMEL TS, EEN 1,100 mOEZ ~Y TN
5D Z EHK20km BEEICL TR 60 m E2S > 72 G2 H Y | FHEHIOFE I 1,200 m
L s,

4) TV A EE
T BV EEHROFEMIZIT v H Y X LEBICH . T RLENLK 70
km, T =B RTEKEND §km THA NVJITAWICHAET .

5) &by Ry BT
AR wy Ry mBEIEH T EHENICLET D, 4 2O FEEEFO—DTH
Do UREEBIIIN AT HEEEND, EHIEZEH.DO B D> 7 MK A~ 5 L~
B EHOME—OLEBHTH Y, BEEIIHD TE,

(2)  HECHIH
AREENEOEBI L L BHEOWMIT, 7 0 3 TH 142,400 m>, H 7 T TH 11,700 m>,
L3 ) T CHI 395,900 m® Th b,

(3) IREE. BEW. BE. KUE
T NT EHEE L Z OBAITEERRKEICE L TV D, 1 Hvb 4 AIFEL<, Zab
DHOREHRIBILISCEBZ TS, 6 A0S 8 AT LW & 720 | RIKAIR
TR 17TCTH D, 1ERMIC2EORENRHY . 3 AL S ANERZE, 11 AnD 12 ANE
RZETH LN, —HIIZIE3 AD S HRWEFELRMINTND, 4 HOBERRENRHZ
<L K170 mm & 72> TW5, FRORKKIEIL 977 hPa, FmXUEIL 1,016 hPa, FEHX
JE1Z 1,009 hPa TH 5,
TR T R & E DL OB, R, BE, KRUEOENBERIC NI WS, REE
(B D U DR, BRI, TR, KUEOBMEIT D o7 5B LRSS IRE L, £5



— 2.

T ICHRK[GREA N D DT — & 2R T,

®5—2. 1 HUNRSOKET—A

A Jia|zr|onfsnlsafon|ra]en]snfiwnlia)na]ers

woces <1 | [l oo 20 20 2o 20| an| ] o o ]

SR o ot e el e e

E¥H ° CC P

17.7 || 18.0 || 18.1 || 18.0 || 17.9 || 17.6 || 17.1 || 17.1 || 17.2 || 17.4 || 17.5 || 17.5 || 17.6
(63.9)|[(64.4)||(64.6)||(64.4)||(64.2)||(63.7)||(62.8) ||(62.8)|| (63) |/(63.3)|[(63.5)||(63.5)]| (63.7)

EMGIES ° CC P

12 14 13 14 15 12 12 12 13 13 14 12 12
(54) || 57) || (55) || (57) || (59) || (54) || (54) || (54) || (55) || (55) || (57) || (54) || (54)

E¥HEE mm (inches)

68 || 63 || 132 118 || 69 || 63 || 96 || 108 || 138 92 || 1,265
2.68)2.48)|| (5.2) (4.65)(/(2.72)|(2.48)||(3.78)||(4.25) |(5.43) || (3.62)|| (49.8)

ramon o1 | 5 | s |NOINEN

200 I ™

ETTTTl o || -

FH&EABREERM (h)

155 “ 170 H 155 “ 120 H 124 ” 180 ” 186 H 155 “ 150 ” 155 ” 150 ” 124 H 1,824‘

‘ KUE (hPa) ” 1010 “ 977 H 1007 H 1011 H 1014 ” 1014 ” 1016 H 1012 H 1013 H 1010 H 1014 || 1013 H 1009 ‘
%]
@ TEREMEES CC Pl - KREFTOSETCOHAYPMBIE T2 RERE.
@ THEWEH® cC I : —HOEREREO—MARBFEY,
® THFEH cC Pl : —BOFHTEO—HMAREFY,
@ TETEH° cC P : —HOREBESKEBEO—MABTEY,
® TRHEMEES® cC P  KRXTOSFETCOHAPBHEICEFTHREKE
[HiPr] "World Meteorological Organization, Climate-Data.org for mean temperatures”, “BBC Weather”, “Weather

Underground, Climatevo”» 5 O 7 — & (2 5&-3 & Fi & F/ERK

(4) JEGE

B R T 2T ROANEFTNHIE Uiz KRG Z, £5 — 2.
IR, 2005 D 2014 FEZO R REGEITH /8T T25m/s, =TT 15m/s ThH -
RSNV

oo JREL 5 43 R EGE THIE L, HATEES B i, 1< omikl

A, HIEERIIE NS 2.0mOE S THREINLTWS,

2BLUFES5—2. 3

K5—2. 2 AVNSTHIZETLAMEKKEZE (BEL: m/s)
H
i 1 2 3 4 5 6 7 8 9 10 11 12
2005 - - - - - - - - - - - -
2006 - - - - - - - - - - - -
2007 15 10 11 8 10 9 9 10 10 10 10 10
2008 8 10 14 8 12 8 10 16 10 8 - 12
2009 12 14 12 11 12 10 8 8 8 8 15 6
2010 15 6 8 10 8 8 8 10 10 10 12 10
2011 10 10 10 - - - - 8 10 10 10 12
2012 15 20 20 15 15 16 15 20 10 15 20 20
2013 20 25 10 19 20 20 20 20 5 15 14 10
2014 15 15 19 15 13 10 18 15 8 20 12 15

CHAT] v H v FENLR SRR (UNMA)


https://en.wikipedia.org/wiki/World_Meteorological_Organization

x£56—2. 3 IUTAWMICEITSARNERKEZRE (BAL:m/s)

i A 1 2 3 4 5 6 7 8 9 10 11 12
2005 6 7 6 6 5 7.5 6 5.5 5 5 5.5
2006 7 6.5 5 7 5.5 6.5 7.5 6.5 7 8.5 6 5
2007 5.5 6 10 5.5 5 5.5 6 5 7 7 7
2008 12 10 13 12 13 15 14 10 13 13 14 14
2009 15 15 15 14 15 14 14 13 14 12 12 12
2010 7.5 5.5 - 6 6 7.5 7.5 7 7 6.5 6.5 6.5
2011 8 8 7 6.5 7 7.5 6.5 8.5 7 6.5 5 6
2012 7 - 7 7 6.5 8 6.5 8.5 7 6.5 8.5 7.5
2013 7 7.5 6.5 7.5 7.5 7 7.5 7 7.5 8.5 6 6.5
2014 6 - 8 - 7.5 7.5 7 7 9 7 6.5 6

(AT v FENRS R (UNMA)

(5) M

ARTHET TR CTHESNT-BAOERNASA, £5—2. 4BXUFES5 — 2.
SITARY, FEICLVENRDLbOD, MR8 ANG 12 AROEWAERZ W,

7 AU IZESH#H R (National Aeronautics and Space Administration: NASA) & ZAH: B[R &
M52 (Tropical Rainfall Measuring Mission: TRMM) O#HIT — X 12Xk n &, v ZiE 1
FHFE A= RS TEM 70 BORENEL A o7, X, HERXEORE (v
BETHMt) ) OF =22k 2&, B R_ITNHIEER 242 FEROB R H 7,

#®5—2. 4 HuNSHICETLHAMNERBH (B4 : BHD

A 1 2 3 4 5 6 7 8 9 10 11 12 izﬁﬁ

F BN
2005 8 5 8 4 3 3 7 8 11 12 12 2 83
2006 6 11 7 11 12 4 12 8 2 4 16 8 101
2007 7 5 7 6 8 7 9 12 12 11 11 3 98
2008 5 5 9 17 6 2 4 4 11 11 15 9 98
2009 7 11 6 7 7 2 3 10 12 7 8 8 88
2010 7 13 11 8 7 7 3 10 7 19 14 10 116
2011 2 4 9 X 9 3 11 17 14 17 11 97
2012 2 7 7 3 5 3 13 5 9 11 8 8 81
2013 10 6 8 13 11 4 3 9 12 11 14 7 108
2014 12 2 6 17 18 10 11 11 11 17 4 122

[HAT] v FESLZSR )R (UNMA)

R5—2. 5 IUTAMICETLHAMNEREH (BLL: BH
i A 1 2 3 4 5 6 7 8 9 10 11 12 ggﬁ
2005 14 6 21 23 29 14 15 8 17 26 21 11 205
2006 10 12 23 25 23 19 12 - 18 19 25 17 203
2007 13 12 13 23 24 16 14 16 15 18 16 13 193
2008 18 13 24 24 23 12 15 20 16 28 17 16 226
2009 16 17 20 23 21 13 10 13 13 23 15 20 204
2010 14 15 - 17 17 13 8 14 15 13 19 16 161
2011 9 8 14 16 19 - 9 12 17 12 17 14 147
2012 1 6 7 14 10 14 1 6 9 8 14 14 104
2013 12 7 14 10 9 2 5 5 10 6 7 1 88
2014 4 12 18 10 11 19 19 21 21 14 - 3 152

(ATl v W 2 ENKGR (UNMA)




(6) HUEFHA

M TR 3K E MR BR 2 O BFS [ American Society for Testing and Materials (ASTM)
D420 [ZHADWTIT o, AFEMGHICH T DHIRMEREL . A—V 7N SR L
To B D BN AT o 7o, EUEE AGRBUT ASTMI1586 (2D X Fiti L, & Hifg DR
TR Tz, BHNRBRIL ASTM4220 (255 & | HEELAE 2 Ik & L TR o Es LU0
FHRFE A RO T,

— T, 5 mELL EoMiE O T IT—E CIEES |, MEFrEopiERt<th o
Mt 7). LT EFO LML BN THl - T 572013, A=V U7 Hicih-> TH
B I ERIL, — @i EMEREB (Unconfined Compressive Strength) . = il [T #f§ ik 5

(Tri-axial Test) . JE# 7Bk (Consolidation Test) ZE A 1TV, HUE G- D 72 D O HEpEE Bt
ETOMEND D,

ENRBRTHL 200 O—ghEM, —fhali, EERBRENOHIMN ) S IL TENARE S
AU, BEERETE ORI RIEG DD, — LR & O =l =R > & B i 2 Hifiit /)
L REEEARBROOEEINDI O LB L, EEO LEICH LA ha 52 %,
REUE B NGRS SR 1T O TR, Mt ) SAHEI L T o 23, HESIMIIZ LY 20
BYEDMEWGEE R H 0 . FRIC, B &, ekt v b, ROERLOREA LICEL
TITAHBEAMEMENZ E PR STV D, HOOBAFOMET —F bHFE LRV &b,
TEO LR EZ PRI iR T 572012k, PEORIIS L TEB O 7 ) v 7%
1T, BENRERZE U CHERMELZFMIT 2 2 & 3 kit i 2179 ECRAIRTH 5,

EREND REENRMICENT, SmBIcH 7Y 7 Ll 21T - 72,

1) 7 e EERT

T ANEEFRICBWTE., SRMEDICEAHER IS, HERNKRE WEDOILRE
BiExDE, WEERHNGINICLY REE R b fESND, LEEN- T, fEHE
EARBE OENRABRHAEEOY 7Y 7%, ZEATRHE PN & OG]A bk BRI
— M BTl L7, ZEFTHHIZE L T, BN T UmBEOSKEN S 72729,
FHH PN CHE & 3 m O & ARWALE O 2 fE P C 3N L 7=,

EEE AR K OENRBRORE R IT, IRMIER—9 THEFERER] OBHOKL —
17hH#1—1 1I12RT,

LEFTHMANOMEREDOHERICE D L, REND 1.0m fHEETIIAHRE LT, £
D% 5.5m 1T E TR HEBFDFE . S HICEWEIZI LV R TH D,

PR 13 B E L@ E S RE 1113 51 ICHER L TR a2 b Lo, ERNERBRO =+

MERBRAERENORE LEEEOFRIF IE2RS — 2. 6177,

TR LFEFS - qa[kPa]l=(1/3)X(a *C+*Nc+ B+ vy, *B*Ny + y,+Df+Nq)

B: FEHEMTEE O DR S
(R EAEAEEFE 0 18m x 42m, SRPEILAEEFE © 6m x 6m)
o, B: TERARE (WEREEE A s B F 245250
Df : FEEORAN GHAETR S =3.0m f2 )
C : ¥E T (ZEhEBRAS R bR M)

Ne. Ny, Nq: ZFIRE (REFREER N DR



o : B EE R A (= HlhelBRS e B FE )
#5—2. 6IIRT LT, BE LR, LEITEHAN CTIIIEBRMR AT & BE X
5 GL-3.0m L& T 125 kPa (BH02) f (X250 kPa (BH04) FRENMEMK I TV 5,

®5—2. 6 TONEEMBMAOHAS (ENEABRERLYETE)

B 7 ik Fpk 13 SE[E A2 EA SR 1113 5
PR qa (kPa)

A=V v 74 ARl (BH2) | BN Fg (il (BH4)

ES (m) GL-1.0~6.0m 125 250
GL-6.0~11.0m 200 140
GL-11.0~16.0m 180 970
GL-16.0~21.0m 200 210
GL-21.0~26.0m 340 290
GL-26.0~30.0m 340 280

[HFT] BEEEED D OMEREREE RER—9)
7o, MRRETEICHTZ > T, BESH DL TEOKEZFMNL THELERSH D, JE
FILTEL, BENAROEMABRLOCEFERBRGERELERT -2 L L, KADLHEES
ho.

BIRFE#IL T pde =(1/E)i * Ao * Ho

E: VYo7 @%% (ZdRBiERE b8

i RERE (045 THRE)

Ac @ IR T1 (200 kpa TRIE)

Ho: ¥t DFEAR (KR—V 7H&E»LHE ML)
—WJEHEIET  ppe=Ho * mv * Acz

mv : FHEMERREL (&R R DR )

Aoz : JEFIHEIN (0.45A0 THRE)

Ho: ¥t DEAR (K—V 7 fH&»bHE L)
CWREELT (254F - 50 4)  psc=(Ho/1+ep)Ca log(t/tp)

C: T WEEIL TR ([1/1+ep]Ca=0.003 THE)
t:  RIEFICET LR (EERBRE RO R )

tp: —WKIEFRICET LR (EHERBRGE RO HET)
Ho : ¥itDEH (R—V > ZH#HENLHEH)

BESNIAESL T, —WESE T, ZREBILT (25 450 ) #%K5— 2.
TICRT, AEMBZEEZ, EELETORNES D Z ENMERINTIZD, NZHEfEL
THEEE. ZEAEMANOILM O R A > b BHO2 T 185mm F2JE, 2 AT EH AN o F ] o
™A >k BHO4 T 215mm F2E D S0 FEMIL T R&ABET 5, MR I zib FaEix, M5
PR FHES (AABRREDZLE) ) ORI TV ARKRMED 300 mm % FE> TWD 720,
B2V T S LD, L EA B E 2 | EEITEHN O L BTk & BRICBE L T,
— MR e T AR U CHERR B 21T O HEt & T D,



®5—2. 7 TONEERBMAOEELTE (ERNFEBRERLIVER)

HH BN Ael (BH2) | Bty rg ) (BH4)
—RIEEICE T 5 RE(4F) 2.5 5.4

200 kPa 2> H D —JEHIL T & (mm) 126.0 162.0

200 kPa 7> b O BIFFEE L T & (mm) 20.0 22.5

200 kPa 705 O “REFEIL T & (mm) 25 F[H 30.0 20.2

200 kPa 75 O “REFEIL T & (mm) 50 4F[H 39.0 29.2

200 kPa 22 H DG FHEHEIL T & (mm) 25 FH 176.0 204.7

200 kPa 7> H DG FHEHEIL T & (mm) 50 4E[H 185.03 214

[T MECES»LOMEREREE (RHEE—9)
T a NEEFTEHN OENREBRAE R A TRLORS —2. 8~K5—2.

x5—2. 8 JONEERBMANEKE (ENABRBERLIVET)

1 51231,

R ITE ASTM D4959
EKE (%)

R—U 74 ANl (BH2) HN Al (BH4)

HEX (m) GL-5.5~6.0m 34.5 19.2
GL-10.5~11.0m 37.3 22.1
GL-15.5~16.0m 35.9 24.4
GL-20.5~21.0m 29.5 29.7
GL-25.5~26.0m 28.3 27.1
GL-28.5~29.0m 22.6 -
GL-29.5~30.0m - -
GL-30.5~31.0m - 22.7

[HAT] HEFEEE 2O OMEMAEREEH (RETER—9)

®5—2. 9 JONEEMBHAORMERE (ERNHRBEREIVER)

R TIE ASTM D4318
W R 5

A=V 7H FHPN AR (BH2) N f (BH4)

EE (m) GL-5.5~6.0m 65.6 53.9
GL-10.5~11.0m 68.0 61.9
GL-15.5~16.0m 61.3 66.0
GL-20.5~21.0m 65.1 59.9
GL-25.5~26.0m 62.6 54.8
GL-28.5~29.0m 59.7 -
GL-29.5~30.0m - -
GL-30.5~31.0m - 54.3

[HAT] MEFEEE 2O OMEMEREE (RETER—9)

£5—2. 10 7ONLEEFRFHHBAOEHRER ERNABEREIVERE)
RERTT1E ASTM D4318
YAVERR R

A=V 71 FHPN AR (BH2) oM (BH4)

EE (m) GL-5.5~6.0m 44.6 20.1
GL-10.5~11.0m 38.6 34.1
GL-15.5~16.0m 42.6 32.0
GL-20.5~21.0m 44.0 40.4
GL-25.5~26.0m 41.7 33.9
GL-28.5~29.0m 36.5 -
GL-29.5~30.0m - -
GL-30.5~31.0m - 34.6

[HAT] MEFEREE PO OMEMEREE (RHTER—9)




£5—2. 11 JONTEMBHADOLE (ENRBRERLIVETE)
HER TR ASTM D854
S b T

R—VU 273 el (BH2) HHNEE Il (BH4)

HE (m) GL-5.5~6.0m 2.732 2.795
GL-10.5~11.0m 2.744 2.639
GL-15.5~16.0m 2.713 2.694
GL-20.5~21.0m 2.662 2.716
GL-25.5~26.0m 2.691 2.682
GL-28.5~29.0m 2.721 -
GL-29.5~30.0m - -
GL-30.5~31.0m - 2.638

[HFT] BEEEE» D OMEREREE ORHER—9)
£5—2. 12 JONZEEMBHADEEZE (ERNFBRERLVER)
HER TR ASTM D2937
123 2 B (Mg/nd)

R—U 71 Fopydb il (BH2) HoN R (BH4)

HE (m) GL-5.5~6.0m 1.80 1.97
GL-10.5~11.0m 1.70 2.01
GL-15.5~16.0m 1.74 1.81
GL-20.5~21.0m 1.82 1.79
GL-25.5~26.0m 1.86 1.86
GL-28.5~29.0m 1.71 -
GL-29.5~30.0m - -
GL-30.5~31.0m - 1.93

[HAT] MEFEEE 2O OMEMAEREH (RETER—9)

£5—2. 13 7ONEESHEARO—HERERER (ERNHBRERELVETE)
B ASTM D2166
F#i%5 7] Cu (kPa)

R—1V 74 By Akl (BH2) HN A (BH4)

EE (m) GL-1.5~2.0m - 70
GL-3.0~4.0m 33 -
GL-5.5~6.0m 23 -
GL-7.5~8.0m - -
GL-10.5~11.0m 20 38
GL-11.5~12.0m - 20
GL-15.5~16.0m 30 -
GL-18.5~19.0m - -
GL-19.5~20.0m - 25
GL-23.5~24.0m - 37
GL-24.5~25.0m 41 -
GL-25.5~26.0m - -
GL-28.5~29.0m 46 -
GL-29.5~30.0m - -
GL-30.5~31.0m - 19

[HFT) BEREE» S OMERAREE ORTER—9)




®5—2. 14 TONEERHMAO=MERRR (ENHABRBERLVEE)

HER TR ASTM D2850 & D4767
535 1) Cu (kPa)

R—U 74 Bkl (BH2) ot (BH4)

HEE (m) GL-5.5~6.0m 60 133
GL-10.5~11.0m 40 34
GL-15.5~16.0m 36 84
GL-20.5~21.0m 29 31
GL-25.5~26.0m 100 86
GL-28.5~29.0m 66 -
GL-29.5~30.0m - -
GL-30.5~31.0m - 60

[HFT] BMERERE 2O OMEMEREE (REER—9)

£5—2. 15 JONEERBHANOEZRR (ERRBRERLVER)

Pre- Overburd Compres Coefficient of Volume Coefficient of Consolidation Permeability, k {(m/s)
Borehole No.: [ Depth (m) c:"”"da"" _ e | gon | Compressibility My (m’/MN) Cy (em’/sec) x10°
p P

(kN/m?) | (kN/m?) I Min Max Ave Min Max Ave Min Max Ave
5.5-6.0 320.0 96.9883 0.469 0.085 0.395 0.165 0.003 0.010 0.006 0.257 1.493 0.857
10.5-11.0 250.0 175.2315| 0.108 0.036 0.200 0.123 0.012 0.018 0.015 0.410 3.172 1.895
BHO2 15.5-16.0 265.1 265.1 0.032 0.012 0.066 0.039 0.001 0.006 0.003 0.016 0.225 0.099
20.5-21.0 366.4 366.3702 | 0.114 0.026 0.249 0.120 0.008 0.014 0.011 0.248 1.855 1.249
25.5-26.0 465.5 465.5 0.108 0.039 0.239 0.133 0.009 0.016 0.012 0.329 3.855 1.783
28.5-29.0 477.1 477.1 0.158 0.040 0.184 0.098 0.003 0.015 0.008 0.118 2.636 1.023
5.5-6.0 260.0 106.4684 [ 0.059 0.025 0.064 0.040 0.002 0.006 0.003 0.048 0.162 0.106
10.5-11.0 260.0 206.5851( 0.077 0.041 0.128 0.079 0.001 0.004 0.002 0.040 0.486 0.178
BHO4 15.5-16.0 274.8 274.8 0.138 0.062 0.217 0.147 0.003 0.007 0.005 0.382 0.816 0.602
20.5-21.0 359.2 359.2 0.237 0.085 0.334 0.211 0.003 0.010 0.005 0.546 0.864 0.724
25.5-26.0 464.2 464.2 0.182 0.095 0.537 0.287 0.002 0.003 0.002 0.268 1.143 0.627
30.5-31.0 578.7 578.7 0.105 0.055 0.194 0.126 0.005 0.007 0.006 0.360 1.111 0.722

[HFT] HEEEE» O OMERAEREE (RIER—9)

EEL— MIBEL T, SIEENRKEWVWS 2, b— P LICB#ELER I NI E0 D,
220 kV =AM (BHO3) T 1 @Pr, 132kV EEMHMA (BHO1) T 1 FEr, HUEFHA L Eh
L7c, BEER AR K OENRBRORRIL, IRFER — 9 THERHAERR) 0%H £1
—1/16E1—1 1IT7-7,

nwyﬁﬁﬁﬁ(mmwwﬁﬁi EEFTHHN TIT - 7oA E & SRR H D D3,

EEEFRE AN E R CHES A R L TWe, —J. 132 kV EELRAl (BHOI) O
ﬁ%i\§E50miT#ﬁigﬂ\%huM VN EREED 1 mEICE LT D HE T
D LRSI,

Mgk 13 A E 1AM E SR 1113 5 ICHEILL TRIEOR A b &1z, ENRBRO =il
JE A B R #6%*LK%F®ﬁﬁiﬁﬁ%%5—2 1 61Zm7, RERICRT LD
2, HE LR, KB — b B CIRERAR AT & 88 S 415 GL-3.0 m fi7{& T 150 kPa
(BHO1) % UY315kPa (BHO3) FEENFEMR I TWVD,



x5—2. 16 TAONEEMSHAAZEBIL— Lo (EFRNEABRBERELVEE)

BRIk R 13 FE LA SR 1113 5
PR FF ) qa (kPa)
R—U 71 132 kV il (BH1) 220 kV ] (BH3)
S (m) GL-1.0~6.0m 150 315
GL-6.0~11.0m 130 200
GL-11.0~16.0m 140 500
GL-16.0~21.0m 260 210
GL-21.0~26.0m - -
GL-26.0~30.0m - -

[HFT] BEREED» O OMERAEREE (RHEE—9)

T, EEELTEIE, ENRBROEMHRBLOEERBE RS2 RSET —2 L L,
AR OXNDHEE S D, BE SR EEL T, —KEBL TN, ZRIEEIET (25
fEe504F) K5 —2. 1 72T, 132kV EBHRM (BHO1) KT 220 kV 265 BRI
(MN@@%T%iﬂmmmﬂ%mmﬁgfﬁﬁﬁﬁﬂm& EREEDOKETH D |
MG SR GRS (A ARBEFR) | IR IN TV DR KED 300 mm % F[E >
TWhHT=®, Wﬁ&w&#ﬁéﬂé L Lent, RRIRTEHIZ, 132kV &=E
A OFERFE L (BHOL) KUY 220 kV 2EFEMHM (BHO3) (2K 2 &, HEOMLIEOE
2LV 200mm~290 mm FRE DL FEMEEIN TS, ZOfMEFT EEL— )
[ZOWTIE, 132kV 220 kV RO S EEE LRI EmE & L CREH 5,

£5—2. 17 7ONEEFRSIAHFEEBEIL—FEDOEFELTE EANRBRERELIVERE)

EHA 132 kV il (BH1) | 220kV {#] (BH3)
—WIEBIZE T DR (FF) 10 1.7

200 kPa 75 O —WJEHEIL T & (mm) 229.5 144.0

200 kPa 7> 5 @ BIEEE# L T £ (mm) 30.0 21.0

200 kPa 22 H D ZREFEIL T & (mm) 25 FH 18.0 35.0

200 kPa 2> H D ZREHEIL T & (mm) 50 £ 31.4 44.0

200 kPa 75 DG FHEZEIL T E (mm) 25 F[H 277.4 200.0

200 kPa 7> H DG FHEHEIL T & (mm) 50 4EfH 291.0 209.0

[HAT] BERFERE PO OHEMEREE (RHIEER—9)

T NRNEEFRGLAREEBL— F FOBENRBERELZ FTidO£E5—2. 1 8~F5—
2. 25537,

£5—2. 18 JONEEMSHAAZEEIL—FEDEKE ERRBERLVERE)

AR TR ASTM D4959
Gk (%)

A=V 7L 132 kV {i] (BHI) 220 kV ] (BH3)

HEE (m) GL-5.5~6.0m 23.0 25.8
GL-10.5~11.0m 24.5 31.0
GL-15.5~16.0m 26.5 30.9
GL-20.5~21.0m 28.9 29.2
GL-25.5~26.0m - 26.5
GL-28.5~29.0m - -
GL-29.5~30.0m - 25.9
GL-30.5~31.0m -

[HIFT] MERERE 2O OMEMAEHRE®E (REEE—9)
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R5—2.

19 JANEEBMGIAHE

BIL— FLORERR (ERFEBRBERLIVER)

RERTE ASTM D4318
WA PR S

A=V 7H 132 kV il (BH1) 220 kV il (BH3)

HE (m) GL-5.5~6.0m 47.4 64.9
GL-10.5~11.0m 44.7 41.2
GL-15.5~16.0m 448 59.9
GL-20.5~21.0m 49.9 56.5
GL-25.5~26.0m - 57.7
GL-28.5~29.0m - -
GL-29.5~30.0m - 61.3
GL-30.5~31.0m - -

[HFT] F&EREEE DD O

R A

(AT &R —9)

£5—2. 20 JANEERMSRAHEE/IL—FLEOBHERBER (ENRBERLVER)
R TTIE ASTM D4318
YAVERR S

R—1U 7L 132 kV {i] (BHI1) 220 kV {f] (BH3)

#E (m) GL-5.5~6.0m 24.4 39.8
GL-10.5~11.0m 28.8 22.6
GL-15.5~16.0m 28.0 33.7
GL-20.5~21.0m 28.8 40.1
GL-25.5~26.0m - 36.6
GL-28.5~29.0m - -
GL-29.5~30.0m - 36.3
GL-30.5~31.0m - -

[HIFT] FRZERC hn D o HiBE i A iy 2%

(R &R —9)

£5—2. 21 JANEEFSIRAH#EE/IL—FLEOLE (ENHABERLVER)
R TIE ASTM D854
¥ E

A=V 71 132 kV I (BHI1) 220 kV {f] (BH3)

EE (m) GL-5.5~6.0m 2.595 2.650
GL-10.5~11.0m 2.636 2.649
GL-15.5~16.0m 2.599 2.637
GL-20.5~21.0m 2.749 2.684
GL-25.5~26.0m - 2.693
GL-28.5~29.0m - -
GL-29.5~30.0m - 2.592
GL-30.5~31. Om - -

[HAT] BEFLEE S OB A RS

& ORI ER—9)

£5—2. 22 JONEERMSAHEE/IL—FLEOERHEZE ENRBRERLIVERE)
RERTIE ASTM D2937
1 45 BE (Mg/m)

A=V I 132 kV il (BH1) 220 kV {1l (BH3)

HEE (m) GL-5.5~6.0m 1.89 1.92
GL-10.5~11.0m 2.00 1.83
GL-15.5~16.0m 1.86 1.86
GL-20.5~21.0m 1.94 1.88
GL-25.5~26.0m - 1.93
GL-28.5~29.0m - -
GL-29.5~30.0m - 1.93
GL-30.5~31.0m - -

[HT] MEFEEE L OB ERSE

E (RMER— 9)
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R5—2. 23 TANLEEFRSIHIAHAEZEEIL— FEO—8TEHERER (ERNRBERLIVETE)
R 1E ASTM D2166

535 1) Cu (kPa)
A=V T 132 kV {i] (BHI) 220 kV il (BH3)
HE (m) GL-1.5~2.0m - 44
GL-3.0~4.0m - -
GL-5.5~6.0m 23.4 -
GL-7.5~8.0m - 35
GL-10.5~11.0m 14 -
GL-11.5~12.0m - -
GL-15.5~16.0m 26 -
GL-18.5~19.0m - 31
GL-19.5~20.0m - -
GL-23.5~24.0m - -
GL-24.5~25.0m - -
GL-25.5~26.0m - 44
GL-28.5~29.0m - -
GL-29.5~30.0m - 24
GL-30.5~31.0m - -

[HIPT] BZRFEEE O OMERARG L ORMTER—9)

R5—2. 24 JONEEMSLAAETIL— FEO=Z#EHERE (ERNRBRERLIVEE)

R TIE ASTM D2850 & D4767
#5725 71 Cu (kPa)
A=V 7H 132 kV il (BH1) 220 kV il (BH3)
HEE (m) GL-5.5~6.0m 68 118
GL-10.5~11.0m 28 73
GL-15.5~16.0m 31 55
GL-20.5~21.0m 74 51

GL-25.5~26.0m - -
GL-28.5~29.0m - -
GL-29.5~30.0m - -

GL-30.5~31.0m - -
[HAT] BEEEE» L OHMBERARSEE (RFER—9)
3 _ =t 2o e = + ==
x5—2. 25 JANEEMSIRAAEE/IL— FLOEFHR ENABRBERLVEE)
Pre- Overburd Compres Coefficient of Volume Coefficient of Consolidation Permeability, k (m/s)
Borehole No.: | Depth (m)| mS093t0 | en |0 | compressibility My (m?/MN) ¢y (em/seq) x10°
npressure | Pressure e
(kN/m?) | (kN/m?) s I Max Ave Min Max Ave Min Max Ave
5.5-6.0 200.0 101.9231| 0.106 0.054 0.218 0.122 0.005 0.01 0.009 0.260 2.111 1.184
BHO1 10.5-11.0 210.0 206.4796 [ 0.123 0.048 0.428 0.211 0.004 0.01 0.006 0.309 1.888 1.190
15.5-16.0 282.11 282.1073 [ 0.077 0.018 0.334 0.150 0.002 0.020 0.013 0.035 6.712 2.547
20.5-21.0 390.6 390.6 0.153 0.056 0.123 0.079 0.001 0.003 0.002 0.108 0.225 0.169
5.5-6.0 200.0 103.484 0.075 0.036 0.095 0.060 0.0012 0.0015 | 0.0014 0.050 0.137 0.083
10.5-11.0 205.0 188.0236 [ 0.077 0.028 0.186 0.098 0.009 0.022 0.017 0.238 4.018 1.915
BHO3 15.5-16.0 283.3 283.3 0.103 0.042 0.306 0.145 0.016 0.021 0.017 0.852 4.730 2.301
20.5-21.0 377.7 377.7 0.159 0.056 0.356 0.173 0.012 0.020 0.016 0.638 5.764 2.740
25.5-26.0 4831 | 4831 | 0212 | 0079 | 0251 [ 0135 | 0004 | 0007 | 0.006 | 0490 | 0913 | 0.671
29.5-30.0 558.5 558.5 0.114 0.055 0.092 0.075 0.006 0.016 0.010 0.422 1.064 0.732

[HFT] HEEEE» O OMERAEREE (RNER—9)

2) HUTIEER
BT ZEBANICE LTk, BEFOLEBEFHEMNICE W T, BEFORE., @&R2MED
)R, A EEZER LI KREEOEEHZEE L CW\Wb, REEHFOLRKKE

5—12



DEFR % T BN DA —T U SABERICERT 558 Th 5, ZHUTfEy, BEfFO 1 [H
BREIA I % 2 [BIRRS AT TR 2 LT H 5 03, ZRZ585 2 BIFR 7y O A A R T & 7
W, BE 50 m BBEOMER TR 5, AEAEME S —7 0y FL— MNEHT
DL T\ aH Tz, EHEEARBRLOENRBAE OV 7 v 70%, BB
AN T 1 EHITREZIT o7z, EEBARBRE OENRBROBRIL, RMAER—9 (i
BRERER OKRHE £2 -1 1h0E2 - 87T,

A ANRBRORER, KEND 2.0m T iEE, 0% 11.0m i THER L+
JE. 15.0 m A £ THREEDE, 28 m ik THRBE SV ME Lkt £ LI 30.5
m L E TEHECE &> T 5,

PR 13 A E AR EE S RE 1113 5 ICHERLL Ttk oXNE b Lo, ERNRBRO =
MR RSN D EE LR OFARXIFEE£DS — 2. 26177, FHRIRT
Koz, BE UIkE R, EERER AT & AE S5 GL-3.0m {7 j& T 400 kPa (BHO1) f2
FERHER STV D,

£5—2. 26 HISEEFHHMADHTS (ZERHABRERE YEE)

AR5k Rk 13 FE Al HoRE 1113 5
PR XFFT) qa (kPa)

A= 74 BHIGERE - Nk - r—T Y b))
HE (m) GL-1.0~5.0m 400

GL-5.0~10.0m 390

GL-10.0~15.0m 230

GL-15.0~20.0m 430

GL-20.0~25.0m 530

GL-25.0~30.0m 570

[HAT] MEFEREE 2O OMEMAEREH (RTER—9)

T, EERTREIE., SENRROEHABREVEERBE RS2 AT -2 L L,
AR OXNOHEESIND, BE IR EBL T, —RIEBL T, RIEHEIL T (25
F50) #K5—2. 27007, AROBREBE R, XE#LET 55, 300
mm BBEOL FTEELZET D, R IR FEE LT, GRS G ES (A
AL | \RENTWVDHEKRED 300 mm & REOKMEIC/R->TEBY ., #HED
GF L~ L% BFUEREZR W E i s s, UL EDORERNG, U T EETEH#MA
IR L TiX, MR R R A B U CRERRFHE 21T D e 95,

x5—2. 27 HISEEFHEHAOERLTE ENABRKRIVERE)

HH BHI
—WIEHIZHE S B IF(F) 13.5
200 kPa 7> 5 O —RIEHE L T & (mm) 247.5
200 kPa %> 5 o BB F 2 28 F #(mm) 34
200 kPa 7> H @O ZREHEL T & (mm) 25 M 9
200 kPa 75 O ZREHEIL T (mm) 50 £/ 19
200 kPa 76 O G FHEEIL T (mm) 25 M 290
200 kPa 2> H D& FHEHIL T & (mm) 50 F£H 300

[HFT] HEEEED? S OMERARYEE (RHITER—9)

HU TR EITEHMANOENRBREE R A2 FitnES5—2. 28~K5—2. 3 5ZR7T,
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x5—2. 28 HISEEFHADEKE (ERHBRERIVEE)

AR ASTM D4959
GKE (%)
A=V 74l BHIGER - /M - r—T7 vy b)
HE (m) GL-3.0 m 26.2
GL-5.0 m 22.0
GL-6.0 m 22.7
GL-10.0 m 19.0
GL-11.0 m 21.5
GL-12.0 m 10.9
GL-15.0m 19.3
GL-16.0 m 25.8
GL-18.0 m 24.2
GL-20.0 m 25.8
GL-24.0 m 22.6
GL-25.0 m 20.7
GL-27.0 m 22.0
GL-30.0 m 17.6

[HAT] BMEREREE 2O OMEMAREH (RTER—9)

x5—2. 29 HIVSEEFRHHMAOKERE (ZERNHABRBERIVYEE)

AR E ASTM D4318
HRIERRA (%)
A=V 71 BHIGERE - /MK - r—T vy b)
S (m) GL-5.0 m 53.9
GL-10.0 m 57.7
GL-11.0 m 57.5
GL-15.0 m 53.2
GL-20.0 m 57.1
GL-30.0 m 42.1

[HAT] MEFEREE 2O OMEMAEREH (RTER—9)

£5—2. 30 HIVSEEFRHMANOLEMERE (ZRNHABRBERIVYEE)

AR E ASTM D4318
SRS (%)
R BHI(EE - Nf¥E - r—7 LBy 1)
HE (m) GL-5.0 m 26.4
GL-10.0 m 31.6
GL-11.0 m 29.6
GL-15.0 m 31.3
GL-20.0 m 35.9
GL-30.0 m 24.1

[HAT] HEFEEE D OMBEREREE (RAEE—9)

x£5—2. 31 HAIVSEEFBMAOLE (ERFHABRERIVEE)

EN aRia ASTM D854
EEHE

A=V 7L BHI(EZ - NREE - r—T L E » K)
HE (m) GL-5.0 m 2.45

GL-10.0 m 2.48

GL-11.0 m 2.65

GL-15.0 m 2.61

GL-20.0 m 2.62

GL-30.0 m 2.55

[HFT] BEREED? O OMERAERYEE (RIER—9)
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x£5—2. 32 HIVSEEFRHMAOERHEZE (ZERARBRIVEE)

Rk ASTM D2937
W E (kg/n)

A=V 74l BHIGER - MkEE - r—TF vy b)
HE (m) GL-5.0 m 1903.0

GL-10.0 m 1903.0

GL-11.0 m 1969.6

GL-15.0 m 1972.7

GL-20.0 m 1856.9

[HIAT] FZEEEE D D O B A W

E (RHEE—9)

£5—2. 33 HIVSEEFRHMAO—#HERAR (ERHABRHERIVET)

AR FE ASTM D2166
¥53 77 Cu (kPa)

R—U LTI BHI(E - /NEEE - r—7 LBy 1)
S (m) GL-5.0 m 24

GL-10.0 m 10

GL-11.0 m 54

GL-15.0 m 427

GL-20.0 m 33

[HAT] MERERE» O OMEMAEREE (RTER—9)

x£5—2. 34 HISEERBHAO=#ERERER ENERERLIVER)

AR E ASTM D2166
¥535 77 Cu (kPa)

A=V 74 BHIGER - INREE - r—T v 1)
HE (m) GL-5.0 m 53

GL-10.0 m 76

GL-15.0m 14

GL-20.0 m 8

GL-25.0 m 22

GL-30.0 m 25

[HAT] HEFEEE D OMBEREREE (RAEE—9)

®5—2. 35 NISEEFHHAOEFRR (ERHBRBERLIVER)

[HFT) BEREE» S OMERAREE ORITER—9)

3) oo EBER

220 / 132 kV Frb = 2 BB LTl P EEHAERTT 0 38 K 0 BEIC B
FREENPED S TWD 132/33kV A2/ EEFTHMOZEHAHIZEE LT\ 5, RAEE
TR & X TS Bt 23 E LT D720, 220 kV EEBROSHARIZEE LT, 28
Z2% 4 (Al f A R G ONERAT SR O L3 BT O 132 kV BLAR R & PATICEE 4
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km FREORZERCHET 5, T a BB L B0 | EEL— b RIS R

N oTolod, MR H - 72 Tix, BETHMANT 1 &g+ 2 h# & L,
B AR K O ENRBROK RIL, IRMTER— 9 THERARFE) 0&KIH £3 — 12
5% 3 —8IlTxRT,

EEE ANRBR O, @25 9.0m (i E THE IV NE, Z0% 18.0m 1T £ T
NEGRC Vb IE, 28.5m fHifE TV NERS LI & 72> T 5,

MRk 13 4R E LA EA S RE 1113 5 ICH¥ILL CTriid oz Lz, ENRBRO =
T EAR R R ENOHE L EEOFARIFFNZES — 2. 3607, RRITRT
Lo, BE LRGSR, BRI & 42E S D GL-3.0m & T 105 kPa (BHO1) 72
FERER STV D,

x5—2. 36 #HLO/ EXEMBMADHM A (BHOT)

B ik R 13 4FE LA SR 1113 5
PR XF ) qa (kPa)
A=V 74 BHI
js35 PR
HE (m) GL-1.0~4.5m 105 115
GL-4.5~6.0m 130 140
GL-6.0~10.5m 260 275

[HAT] BMEEET 2D OMEMAREE (REEE—9)

Fo. BB TEIR BENEBROEMRRB L CESERBRRE2 AT —2 & L, #l
WOXMNORESND, BESNIHIREESEL T, —REBE T, ZREHEL T (25 4 -
504) #&K5—2. 37T, ARITRTLIZ, 7 kI TV IO TERLD D
e, REFEHLETAEATIO) mmEEOIR TEEZEETH, MRISNTZILTELE L
Tid, TR EREHEE (AAREEYR) ) ITE SV TRAMHED 300 mm & [F% D
BAEIZ /> TEY, #BE MDD GF L L%z EIFUZRMER WSS b, DLEORER
Mo, Fha 2 BEIICEL T, BRI EEA R L CERGHmE A2 T 5 &
T 5,

®£5—2. 37 #HLA/EEFRHHRNOEZALTE (ENHBBERIVET)

] BH1
—KJERBITE T D) 13.5
200 kPa 7> H O —RIEHE L T & (mm) 126
200 kPa /> H O AIEEEE L T i (mm) 20
200 kPa 75 O REHEIL T (mm) 25 4F[M 12
200 kPa 75 O REHEIL T (mm) 50 4F[H 21
200 kPa 22 H D EFHEHEIL T E (mm) 25 FH 158
200 kPa 2> H D& FHEEIL T & (mm) 50 M 167

[HAT] MEFEEE 2O OMEMEREE (RETER—9)

oo BEATEMANOENABRERZ2Z Ttk —2. 38~K5—2. 457,
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&5—2. 38 #HLO/EZERBHADEKE (ERERERIVERE)

Rk ASTM D4959
EKE (%)
A=V T BHI(E R - gkE5)
HE (m) GL-1.5m 27.7
GL-3.0m 26.8
GL-4.5m 30.7
GL-6.0 m 30.9
GL-7.5m 13.2
GL-9.0 m 15.5
GL-10.5 m 22.4
GL-12.0 m 5.5
GL-13.5m 11.3
GL-15.0 m 9.3
GL-16.5 m 16.1
GL-18.0 m 9.4
GL-19.5 m 17.9
GL-27.0 m 19.5
GL-28.5 m 22.2

[HAT] BMEERET 2D OMEMAREE (REEE—9)

x5—2. 39 L/ EEFRBHAOEERE (ENHABRKERIVERE)

AR 71k ASTM D4318
HEYERRSE (%)
R—1U 7L BHI(&E - #8555
EE (m) GL-4.5m 51.8
GL-6.0 m 45.8
GL-10.5m 41.2
GL-28.5m 35.3

[HAT] MEFEREE 2O OMEMAEREH (RTER—9)

x®5—2. 40 #HLa/ZERBHANOBMERR (ERERERIVETE)

HER IR ASTM D4318
SRS (%)
A=V 7L BHI(EZE - #k#)
HE (m) GL-4.5m 30.3
GL-6.0 m 28.3
GL-10.5 m 30.5
GL-28.5m 25.7

[HIAT] BEEET 2D OMEMAREH (REEE—9)

x®5—2. 41 #HL/ZERBHADOLE (ERERERIVET)

AR E ASTM D854
LR
R—U 7L BHI(& = - $k55)
W (m) GL-4.5m 2.573
GL-6.0 m 2.571
GL-10.5m 2.704
GL-28.5m 2.722

[HiAT] BMEFERE 2O OMEMAREH (RTER—9)
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x5—2. 42 HLa/EZEFRHHRAOEREE (ERHARBRLIVETE)

AR E ASTM D2937
i EE (kg/m)
R—U 74 BHI(&E - 8555
S (m) GL-4.5m 1900
GL-6.0 m 1867
GL-10.5m 1698
GL-28.5m 1929

[HIAT] FZEEEE DD O M A Wil 3

(RATER—9)

x5—2. 43 #FHLa/ZEFHEHRO—#HERESR ERHABRERIVETE)

HETE ASTM D2166
¥535 77 Cu (kPa)
R—U v 74L BHI(& = - $:8)
®EE (m) GL-4.5m 19
GL-6.0 m 7
GL-10.5 m 40

[HFT] BEGEEED D O R AR %
EMBMANO =8EMRERR (ENEHRERELVEE)

*®5—2. 44 $LO/ZTE

(R &R —9)

AR E ASTM D2166
¥53 77 Cu (kPa)
A=V 71 BHI(E R - gk)
EE (m) GL-4.5m 43
GL-6.0 m 54
GL-10.5m 71

[HIFT] BZREEREE DD O B A w s &

(R ER—9)

3 = =t + [—]
£5—2. 45 L/ EEMBMAOEERR (ENHBRERLVET)
Pre- Overburd Compres|  Coefficient of Volume Coefficient of Consolidation Permeability, k (m/s)

Borehole No.: | Depth (m) C: solidatio [jien sion | Compressibility Mv (m’/MN) Cy (cm?/sec) x10°
(KN/m?% (kN/m’%) e Min Max Ave Min Max Ave Min Max Ave
4.5 140.0 83.86 0.197 0.070 0.3219 0.1617 0.0001 0.0003 0.0001 0.007 0.041 0.020
BHOL 6.0 200.0 10990 | 0104 | 0053 | 0179 | 0093 | ooo1 | 0.002 | o0.001 0.091 0185 | 0.120
105 220.00 174.94 0.137 0.062 0.297 0.162 0.001 0.002 0.002 0.105 0.396 0.241
285 539.4 539.4 0.061 0.031 0.135 0.085 0.003 0.006 0.004 0.096 0.403 0.281

[HIAT] FZEREEE DD OB A S 3

(7) HIEHI=

RKEFEILVR—FXL FTHD 220/ 132kV Hba /) EBEHLONT o NEEFTHG.
RARPEATICEI Uik, HMES ., —
HE R A h~DOT 72— FbED., S EREBE

EE RIS, TN,
HERBEmAELET D20,

71U ZAEEHT~D 132 kV H#F

(RTER—9)

FHE DR BETH D, ERBIEFIEICE L TiE, EE— b B R OEERT A
T OETA#E R OREEMAL BRI (Strip Map) ([CHESSHENRAIR TH D, I O

BRE LTRSS E L 2 D70, LRlay R—2r F OXfGHEDRI A B E 2.
LUF OAEAR T B ARE A D —

Fro. TuAAEBAICE LTI, A MREEEICBWDTEBAA RSN
A, GERR DI KRB e R TR E L 2D | A

2020 F2 58 LAEIZE

roradANG

Be & U Cll&E A S L7z,
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L T&E DM Lk et 2 58 L35,
B, WEEEIT - HERKIZOW T, IRMTER— 81T T,

1) HYUTEEN
BT TEEFOBLARr —T7 00— b (BRE S0m ) LTk, KEbE W2
Sz, JADICKBENELELTRBY, TNLINELZHRT D7D 5 mERT
Ehi L7,

2) TN
T a ANEEHEDICIE, mIRENKE L 8. KRS O MR S AUFT R &
LIS ONLE BIR 2 HeRBIZ T 2 72 GBS R PN T 5 m Mg (220 kV L TV 132 kV
ZTNENER 900 m ) THEhE L 7=,

3) oo EER
Froa ) BEITIZCOWTE, b— b EICHESEYNIZEALEHREIN 2> HE
EbitmLEWZ EE 30m R (BEE SkmEE) TEM LT,

IR SN TV A EERL— P - RO FIEEZES — 2. 46" T, AF
EMWHEHRETIZ, 74—V VT4 RAEZT o WO AlEEEE 2, FEOHEBE 12053
FTEITI,

£5—2. 46 FEEMEKEHEH

w5 N

1 N— N = URBRGE
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Ze S M RO SN TWA LI TEEFR, L hwy Ry oSBT, o T4 %
Az wri BERX 132 kV RER LB L TR T 2B L 75, AXT XA DB LY
A, ZRZERE XFET 57O OB RS 72 M EIZ)S UTERE Lz BT, R & 28
ﬁki@*ﬁ%%ﬁwﬂ el ZHefki 9 5, BERRABATIC CHREIE B & R
TIZEE T 5 AN—ZAPRHERTERWEEG, BRI —7 b~y RIZTr—7 v
b U7 EC—RBABASR~ T 5, 7ods, AL~ Kk BHPAR M IX B B A BT I
B s CWbE N —7 NV EdH+T 5, M5—3—1. 13_\mﬁﬁ THERAE
Are T 25604 A—VKERT, £/, KI5—3—1. =T NNENTAH
B DA A — TV HRT,

H% H> ﬂ%

[HFT] JICA 7
B5—3—1. 13 AISZEZERALTWIEIREEMEDERDA A — (ZEEHER)



[T JICA 4 [
BM5—-3—1. 14 AISZRALTLWIERREBML DEROA A= (F—TILHEH)

— 05 T AMEB AR DN SN D 7 A4 — 2 Xy = A EEFT (2017 FFEHA LG T E)
10 ZEEF (REFEIZ LY GIS{bIckE) I8\ Tid, KI5—3—1. 1 3IT/RT#
BEIIARARE CTH D72, BEITEINOLBRZEERER IV Fr— 7 VTR STV A BER 7
— TN~y REHERAE L, BEVEER LT 5 HFIEREZOND, ZOHE, K
NI E R R MIBAPAZE E R 2 L C, BEFEAERTNBHALERE ., 01, EELFOR
RN EIND 2 2O HFANREZ OGNS, K5 —3—1. 1525 A#kxBHMAE%
AL TWLBERAEBIICBIT 2BEMEBRTOERA A — 277,

[HAT] JICA R4
K5—3—1. 15 GISZHEALTWSEREERMEDEHRDA A —D



5—3—2 XELMAE

UETCL ® =— X3 L O —RELHIGH & DSR2 2B E 2 =i O REHEIZ SV TR
MNETOTfER, KRETIZ, £5—-3—2. 10OLBYORMRIZITOILEND D,

Lo )BT - Ay r Ry mEBEFXEOBEBRERICOWTIE, UETCL O EE E L Ol
ENTOFER I END, AFEOMNGLE Lz, B R_"TIEEF - & b v Ky o EEATIE S
- BT ZEEFTXEOFEEMREHICONTIZ, UETCL DELIZ LY | KFEEOXGE LT,

£5—3—2. 1 ZEEXRKTEOHE
5 TREHI VK- b i - 5B mE
220 kV X ERH
() BV H -~ BB R - 7 o NEET 0.9 km X 4 [A] 4t ik
(2) Frih= oyl —Hr b= 2 BT 4.2 km X 4 [A]## ek
% | 132 kV R ER
>@ (1) 7T a Nl - 7 a NEERT 0.8km X 2 [A] Bk
Ykt (2) #Hro= BEFT—H L= 5yR (R 0.4km X 2 [E]#} Rk
o (3) b=/ s (L) — B T AL E BT 25.4km X 1 [af | WEEHL
@) B NTAREEEFT - A by Ny =BT 10.2 km X 2 [A]# %Eiﬁm
(5) By NTIEBRH - VI IEER 53kmX2 A} | HAERL
(6) WU TR — B0 7 EEN 0.1 kmXx2[Elfg | 7 —7 1k

[HAT] JICA FAALH

(1) BV - <Y HEEFMOE R - 7 o NEEITXE 220kV 25 BT
AEEMRIT, 220kV F AR B I N TWDIH T U F —~ P HBOEERE DG L, 7o
ANAEBFTIZEATe 2 AR 2 L— N OZREERERTH L, 2K (BEE) 13 1.8km (0.9 kmXx2
JL—hk) Thd, AEBEHROL—FE2X5—3—2. 1IZ7-7,

[HAT] JICA &M
K5—3—2. 1 JONEERRMAEIT 220 kV, 132 KV EE#HIL— X



EERON— MREICH T2 o Tk, B, BRERELEE ) DR 2T WVIRE Lz, 723,
— bt oL ERIE. BEXREERRE, EEOLELEEZZE L, 35m IlRE L,

YU BREE DAL EIZ DWW CIE, DSk RHE D A U v BB - ~ Y B EATEEERO
PIENENRRETH-T-Z LD, FEBROEF IV H o b &SGR OAE 2B
L CHiEaITV, ZORR, [FEERICHA SN D g EE OME X £ 7 JICA FAR N
IEL, TOH%, FERI VY ILE S ERZONEZ HE ORI S TS 2 L 2R
L7,

NV ZEERT - Y I EEI 220 kV EER S T o NEEFTA~OSIE H LR 5
—3—2. 20T, WU UEFEEF -~V HEBEHM 220 kV EEBHRE 2 BIHREIETX 7
WIGAIE, NSA S ZAH OREREE 2T, [AEERIC L DG 21TV 700 6 Ay I ks o sk
AT D, 7B, DIGEE O AN, BV X EERF - ~ P HEEFBEERORG K
HENREDLDZ LD, FROSERERFZITHOLERD D,

E JONESERT
[HAT] JICA R4
K5—3—2. 2 JONEEROSHAATEDDIES X

BEERRHC DV I, 0 > XIS -~ TN 0 B ROBF R 2 AT L
T ORI L AAIFCRET 5 2 L 2 AL Uiz, THBICHT 5 MM OMEME, =) F
— D P (RAGH & L L TR AT O,

1) SEEMORRE

N BEEN—~ A EEREOREBREEGT D720, JUESME, AU o FE
B —~ VW EBHRHOEEROLDESEL L KE5-3—-2.20LBVRET D,
KA X UETCL O Z vk TO ALK EZ FLIZERE LT,



#5—3-—2

.2 RiREH

HH fiE
SR K 45C
A 5C
F¥y 35°C
B R 1,100mm/4F
FEER A (IKL) 180
T KB (4t 15 10m 75 & T 3 ) 39 m/s
GERSRLTYES 90%
B 1,500m
15Xy Medium Category 11

[HAT] JICA R

2) B - BRZEHIAR O E
EEMOEB N « BRI HOWTUL, BEFEFT CH L T o X BB - v~ W EERT
[E OB SRR L 5% D AAAC 240 mm® (2 3(K) B L UAC 55 mm® Z3®ET 5, OPGW I
SWTIE, AC 55 mm® & [{4%9 1 XD OPGW 2 EiETH, £5—3—2. 3BLVES
—3—2. 4\ZENK - MFEORHITERT,

®5—3—2. 3 220kV TANEEMITEERDOHET

2 R AAAC 240 mm” (Double)
PR B R 61/2.25
(K T 240 mm’
IR 20.25 mm
R 669 kg/km
) 67,740 N
LRI 53,950 N/mm”
MR IR R 2K 23X 10°/C
BT (20°C) 0.1383 ohm/km

[HPr] JICA A4

R5—3—2. 4 ZEEHEDHET
AR AC 55 mm” OPGW 55 mm”
PR BRARERK 7X3.2 mm AC 6X3.23 mm
e RUNTY 56.29 mm” 62.71 mm’
P 9.6 mm 9.6 mm
HE 356.5 kg/km 354.6 kg/km
L) 64,300 N 54,400 N
LRI 149,100 N/mm” 149,100 N/mm”
PRI IR L 12.9X10-6 /°C 12.9X10-6 /C
EEsT (20°C) 1.34 ohm/km 1.54 ohm/km

[HFT] JICA FHA

3) ZUT T ASMORE

TVT T UASKMIL, WU A BB -~ A BB OEERLS X OB EOEER
THEEBEIZL, £#5—3—2. 50OLBUVRET S,



Rx5—3—2. 5 BEEfRIEEE (220 kV)

HK, ZFRY, st 1.4m
Hi 7.0 m
JH 8.0 m
AR 39m

CHIFT] JICA T

4) BHEMEOFRE
a) MO EKRMEHES
BAOMOEKREHEINT, RO 2 OOERIZLVIRESND,
B S RENDEESIEFRICHUEE ) UTS (Ultimate Strength Tensile) @ 40% % ## % 73
Wz &,
B FEEIE ) EDS (Tension at 28°C with no wind) 725 UTS @ 20%LL FTH D Z &,

BRZE W O f5e K AF R 7D

RIS IR D KRR 1k, FEHERM (350m) T EDS OF&MAIzBW T, BHRO
80%Z Ml L7a WK D Rl EE L 70 D KO ITRIET D,

#5—3—2. 6IZEIMRI IOLREMBORKMHEMES L EDS 2777,

b)

£5—3—2. 6 EKFEAHEKEAHEEDS

4 R Lok e KAE R EDS
AAAC 240 mm” 67,740 N 24,500 N 13,430 N
(MWT/UTS=36%) (EDS/UTS=20%)
AC 55 mm’ 64,880 N 14210 N 10,490 N
(MWT/UTS=22%) (EDS/UTS=16%)
OPGW 55 mm’ 54,000 N 14,210 N 10,880 N
(MWT/UTS=26%) (EDS/UTS=20%)

[HPr] JICA A4

c) B
RBEEICL2MEOMIKEHERREEZES -3 —2. 7TITRT,

£5—3—2. 7 BTALEDOHME (75 °C)

M E it

250 m 5.8m
300 m 7.7 m
350 m 10.1 m
400 m 12.7m
450 m 15.7m

[HAF] JICA FHE R

5) WrEE. SR, RO E
a) AGFIEE
-3 E 1T, IEC 60120 B L 60305 721X L REOHKEHC T DHHR—L Y
v MO/ Z8RAT 5, BTrEEOLEFIL 30 EETSH, £5-3—-2. 8
W FoflZRT, ok, RAOREIKVERZ, HHEXS LY 4900 mm Th 5,



*5—3—2. 8 BFOH

ke S [ERES PREESR B {0
U120B 146mm 255mm 120kN 17
U160BS 146mm 280mm 160kN 16
[HAr] JTICA F87
b) ZF

R 2RI R S —3 — 2. 9T LB, A~D D48 L35, gRENIT 220
KV THEEPICHEH I TWD T I EZ R WS L35, 8 E0flZ#X 5 — 3

— 2. 37T,
R5—3—2. 9 HARMHKER
] 125 & K- g
A W% 1 0° ~ 3°
B [CES 0° ~ 30°
C [CER 0° ~ 60°
D [DES Gk

[HFT] JICA R4

(HA7 : mm)

[HPr] JICA A4
K5—3—2. 3 #HKEOH (£ : MEE fH: BER)
c) HEAE
T aNEEFTOXMRME DX, AT~ T KEN S D & A B, JE

IR ERBHHE 7o TV D, EEROFEILBFEORTHNIH 7= > T, I L OVE
WHE KN DOEENFSIND T e, T4 —2 BHARSKM) WrRLZX 51T, 220



KV 5LAZEERL— b B 1 &FT (BHO3) ., 132 kV 5IAAEE/L— b k1 &7 (BHOL)
TENENMEREL T L7, £/, ZEIIAMIZBNT, HHANT 14 m BED
EIRZEDHERR SNHVE SN B D LRESND 20, BN TES S WIITH D
el & B ﬁﬁw@f%é%@fﬂgﬂﬁ%%Mwaé:%@®@Eu%6mm)

AR ~D 220 kV EBHRGAALTH Y, MAUOREME (BHO4) NEBHT~O
132 kV EEMIDALI T S, 1€- T, JIEALE BHO2 J O BHO3 2% 220 kV £ E/L—
NEOMET—%THY ., HENME BHOL & O BHO4 28 132 kV 25&E/L— kN EOME T
— X ThH D, 220kV 5liAFZ— b, 132kV 5liAAL— &, BLIALAKBOEEN 1
km FRE LB WO, — b EOME T — X XRERICB T REMSRZEHT 55
g5,

WAER—9DEL - 105 1 — 4 ITFEHAOEEEANRBRO R E L R, K
TEEETHIIE, N 20 L ENZFE LM S, ZOXFRFEAHMT 10m L 0%
WLEICHER SN DA, IR TFRERBEIEMAETH L, IREER— 9I1TR
L7231 — 2@ BHO2 DFfER K TUFE 1 — 3 D BHO3 OfER LV, 220kV £EL— F |k
DXFEZFS —3—2. 11T, RABIRTEIIC, SmD 10mIE ST THEF
J& RS S T,

£5—383—2. 10 HMERELR (JONEEM

A Y FrE
BHO02 HF 10m CkstkE 1, NfE=20)
BHO03 HF 8m ChitE+, Nfi=20)

[#5#%] BHO2. BHO3 O EIZSOWCITHE A E R 4 B,
[HAT] WS ER—9

—J7. BA S TV FAKNLIE., BHO2 TIXHER S 720> 7225, BHO3 TIZIE S
0.9 m CTHEFR I 7o, F7RERER & RIERS - MPEIR RSB b B AT 72
& Z A BHO2 X TUNBHO3 O X Fffg D EILEE KTV NETH D Z LRI N,
INHHTARMD B ZFEO TEOBENOIL TENREWRENH D, Foi
i DOWRALIZ DWW T, BHO2 » BHO3 (2B W CRFRE TR EE K OV L NERE (35%
LEYyTH O, RN E Y (15%L0 1) 2 &6, mRIED TRV & A B
L, ENRBERNOEELERERICED L, T4 -2 BREME IRLEZXIIT,
BRI RERIE TENMEESIND, 207D T X OBER 132 kV 85O G T — %
ENDEMIZ A ME (73 RE2MREk2) &, EfmE P T5E, 3 7m, K
B7.1 m £, 20 R EEAEARRE 0 T HEEZ EFEEN L ZLGIWE) 2Hv, EER
BRCIH LN EME S Ce I X DI T &AZROIZEZ A, BHO3 T 21 mm ., BHO2 T
Hmmme%&@oko;oTanMk%&%?%&%wﬂ?ﬂﬁf%é:k#

. RENE T OGN H 5, BHO2 IZHOWTIE, h F&EIZEH/NE <. HTFAKRMD
Lﬂ%% SNV, BIbIZoRT L 92, BHO2 75 250m B 7= BHO4 Tidik T &
MREL, RO EH BRI TV, BHO2 X BHO4 X VS 12m &
7o, ZFFEO FEIZ BHO4 O X 5 e K& 72k FEMBFET 5 lhE %#&é roT



BHO2 (2B W T H AREIL TR E S5,

IATERE— 9 IR T B B ARSI DT, 220kV 7 NEEL— b Bl Wn
T, ML OERG L 25, 3 <0 - fiEME, A 10° %282 2 ERHIME
Y WAl

PLEX Y, BHO2 - BHO3 IZEBWT, ¥ TFEBEDOLE, KRERIWWTENOARFEIL T
DR INDLT-O~y NEBARAT e 35, £ EN 8 m~10m & HFEN
=, ~y MUMEREZRAT S, M5—-—3—2. 412~y NMUIKEROH 2 RS,
B, BEOMFESIICL Y EaEEE (Y 1~3% - % 0.1~0.4%) ThH 5
TEDERINTTO, HLEBICOWT, ENTELEBROEENH DO PC HLL
THE, REPLETHD,

i —
U U

0 .0

[HiET] BRIDFEMFERT 58 &5 3

K5—3—2. 4 v FEGER

(2) Fiza /s —Hsa  BEFKME  220kV EERR BT
AREBRIT, 220kV TV VLB - h U A EBFMOERERZ S L, Froa )
EBATIZEIAT 2 b— b (K 2 [EH) OREZEXRBEHRTH DL, 2K (HE) (X 84km (4.2 km
X2 )L— 1K) Thb, KEBHEOL—F2X5—-3—2. 5T577,



220kv TO¥HY-ATUHE

‘o
132kV FILAL-AVNTHE

b

132kv PEXEH

ML/ EER

Z

~—

132kv F )L/ L-)L33
[HFT] JICA A

K5—3—2. 5 #HLa/ZEEFRMEIT 220 kV, 132 kV EEE/IL— X

BEEET 2 F AN VR — B X T ACEEATR 132 kV EERE LT OMNERD D
728, [AEEM No.77 &£ No.78 DRIICH » MY —%FRE L, i SE 5, olhkz, X
5—3—2. 6T, 220kV 7V v HUEEBH - B U X EEFBOREERE 2 BIHRE
IETERWEAIE, A N ZAHOREEE 2T, RIEERICL DG 21TV 20N 5 2y i 8k
BEOBBREIT), B, DIREEOHANIHEN, TV BV EEA - BV BB
BRORFFUENED DL Z &0 b RMOBEETREMRT 21T 5 LERD D,



T %L/ EERR
[HAr] JICA F87 [

M5—-3—2. 6 #HLI/EEASEAAMBEDRIRSE

EEMRONL— MREIZH T2 - TE, Hifrm, BREEEm D RFTZITOVIRE Lz, B,
J— MEOFLERBIZESPBENE., ROV ELELZEZE L, AESLZRE 25Sm ITHE L
77

THEPICBIT2EHM OERIL, 2V R—OHMz2{REEE L TEIET 5,

1) RIEFRMOFE
RESIFE. ()EFREE, £5—3—2. 20LBVHRETH,

2) B - BRI HIAR OB E
EEROBIMR - HIRIZOWTIEL, 7V T EEBAT - WU U A EBFE OB E
% D AAAC 240 mm® (2 3EfK) L ONACS55 mm? Z3#ET %, OPGW [CHOWTIE, AC
55 mm® & [R5 YA XD OPGW #EET 5, BEHHR - RO TIZ(HERKETHY . £
5—3—2. 3BLUVOES—3—2. 4IZRTEHBVTHD,
3y 7 UT T UAREKMORE
JVT T AL EREE, £5—-3—2. 50LBVRETD,
4y ZEREKM OB E
ZEMGMEOBREIX() ERBEE L, BB L ORZEMRO R KEHET & EDS 13#
5—3—2. 60EBY LTDH,



5) WrEE. SR, KO
a) AGFIEE
R ET, (DERBEORTFEEZHEHAT S,
b) SFE
XEIT()EREE L, SEEOFIEKS —3—2. 3D LB L35,
c) L

oo BEREDICELTIE, T4—2 HRSEME IORLELEIIC, Tang
BATE R0 | JHIDICKRE RBHEF IR I holclod, RFER L LTEEDN
Iz BT, 1 EFTc O W THUE A 2 3206 L 7=,

WATER— 9 DER 3 — 1 IZA MR OEERARBROME I E L RT, DELETH
AUE, NAE 30 L EATRIE LS, ZOLEFEAT 10 m L0 E@OALE ISR
ENDHHGE, R T FEBEPRARE TS L, IMFTER—9ITRLZ&3 — 1
DRERNOXFEEZ2FKS -3 —2. 1 12T, ARICRT LI, ZHEBOMEN
HT195m &L7e-> T3,

£

5

®5—3—2. 11 HERAEER

A XFilE
L3 ) BT HF 10m (BYE+, N{H=30)

CHIPT] IRAT &R — 9

T ARAMAZDOWTIL, 285 m £ THAINRDL -T2 LD, HITTKN RH O RE
PEITAR VN, o THE R ARG BFT K D FERE 515 38R ) AR 0wy B Hulig o ek kiz >
W, ATREMEI RV E B LD, HIBIZ DT, R FERRER - o BRSR/E MEBR SR A BR 1
FOHE S EIT, RS 7.5m £ TIEELDWEE KTV ME, RS 13.5m £ Tl
FiEoTeWEE, RS 18 m £ TP HWibHEEE, RS 28.5m £ TIEERI /L NEW
Lo TnD, RE 18 m £ TOREWVEEE I IWEHE CH D Z L DIEM IR
WE LT T O REME IR (De. Beer 1512 L 2 AV HR 00 F AR EE": % 5 mm).,
FEKRERBRIZEVIES 10 m UIBEOHAEOE KL 30% LT (5%~23%) THD
O FTORMBEIZ VD72 nWERLRD,

WATER— QIR THIE I EFR AR R LV, 220 kV A= 7 EEL— b RITEBWT,
MK ONEERRFT & e D Wik, g0 - BRI, A 100 282 2, K&l
iy, VLR, MRS U SRR S e o T2,

PbEXv, T - RFEENOH T PREBERAT S,

(B) Tu NEEF - ANy Ry BB - 7T Y rAENM SR AKX 132 kV %EE
R R
AREBRIT AR THHT S5 220kV 7 AEEHRM LR L by v Ry = BBFT - 4
75 BRI ORE BRI T S 132kV OZEEXEERTH S, 2K (BEE) 13 0.8 km

DUk FRoE L F RS TR KBS 8m O T AR (FARIE 7.1m) . #RATIE 93 t (132kV &85 Tororo - Owen falls %
HE), WWTFEES 20m TEHE (EMEHEE Ce 2 1)



Thd, REBEBRONL— FE()ERMBEICKS —3—2. 1177,

EEMON— NBEICH - TiX, Hifimm, RERERE ) DM 21TV, SRR T
BRI CE, o, LBEBBRNVERE D L— MEEE LT,

XL hwr Ryx - 177 Y r BB OEEBERINEE UETCL (2 XLV 2 [I#REER
ICEHEZ O, TaANEEHNLA MY Ry Z@FIc 2B, B 77 Y EFIC 2 [\
AT DFIE L R o TS Z LD AREBHIT 132 kV 4 BIFREERE T 5,

BEER A b Koo - B 75 B EREOEER~DLSIEIZ DWW TIX, UETCL 23 [F 2%
AR 2 [FRERIS ICEBERR 2 D E COBROE L LT, I5—-3—2. 7TOXHIC, AfE
RN LERE A~ S H 5,

[HAT] JICA &M
K5—3—2. 7 LSRRy IZEER-HISVYTEERBIEER~NDDIRS X

WIS GHIZ DWW TIE, BV X EER - v~V D EEFEOEEMROFFFSFMEEZAFTL,
ZORMERSGIECRHT DI EERERE LT,
THAPWZCBITAEMOERIT, =2V F—OfAA2REREE L TEHEL LHEEITI.,

1) XRFMOBE
SEAEE, (1) ERER, AV FEEF—~ Y W EERMOEERDObDEEE L
L, #5—3—2. 20¢BV LTS,

2) B - BRI OB E
EEMOE NI DWW T, RFMHT OFEF, 2030 FWri T 102MVA OF &N LET
HHZENHBI LT, Ko T, HBRIEOEERTHHLL Ny Ry BEF - W77V
IS BT OB L [F% D AAAC 200 mm® TIXAEENE D 22 &5, AAAC 240
mm® (2 EK) Z®ET D, £, BEMBICONTIE, WU XEBF - v~V HEE
TR D ZRZE IR &[4 D AC 55 mm” Z3EET 5, OPGW (2O Tid, AC 55 mm* & [F)4%
YA XD OPGW ZEETH, #5—3—2. 1 2BLOE5—3—2. 1 3ICEIH -
HIBR DR IC Z T,



£5—3—2. 12 THEDOET
4 FR AAAC 240 mm®
(Double)
PR Y B 61/2.25
A T A 240 mm’
R 20.25 mm
HE 669 kg/km
Lk 67,740 N
B AR AL 53,950 N/mm”
LAY 23X 10-6 /°C
EEfEsT (20°C) 0.1383 ohm/km
[HFT] JICA FAA
£5—3—2. 13 ZEEHBOET
E2200 AC 55 mm’ OPGW 55 mm’
PR O B RK 7X3.2 mm AC 6X3.23 mm
L RENTY 56.29 mm® 62.71 mm?®
R 9.6 mm 9.6 mm
HE 356.5 kg/km 354.6 kg/km
L 64,300 N 54,400 N
MR 149,100 N/mm?’ 149,100 N/mm?*
A 12.9X10-6 /C 12.9X10-6 /C
EE st (20°C) 1.34 ohm/km 1.54 ohm/km

[HAT] JICA FRAH

3)

70T T ARMEOBRGE
7UT T UARMZ, BT v Z IR —~ W BT O X BRI X O R O % B

THAEREIZL, £5—3—2.

1408y, FHET D,

£5—3—2. 14 BEEFRIEEE (132 kV)
B, ZF. Bies 1.0 m
Hi 6.5m
18 1% 7.5m
AR 2.7m

[HPr] JICA A4

BT DBE

B IR D e RAE IR 7

EWHRROBEKRBEHEIL, KO 2O00FERICIVRESNS,

B R RENPERESMFCHES (Ultimate Strength Tensile: UTS) @ 40%% B %
A AN

W FIE 7] (Every Day Stress: EDS) (Tension at 28°C with no wind) 7% UTS @ 20%
LFThsnZ &,



b)  ZEZE R O e KAE A AE T

BRZS IR D KA SR 01, AEHERR[ (350m) T EDS O&MAFIzHBW T, BHMRO
80% A A L7\ K 5 7Rt L 72 D X H IR ET D,
#£5—3—2. 15IZENHBIOREMBGORERMBEHES L EDS 277,
%5—3—2. 15 ®wmX{EREHE EDS
24 R A=) e RKAE RS EDS
AAAC 240 mm® 67,740 N 24,500 N 13,430 N
(MWT/UTS=36%) (EDS/UTS=20%)
AC 55 mm’ 64,880 N 14,210 N 10,490 N
(MWT/UTS=22%) (EDS/UTS=16%)
OPGW 55 mm® 54,000 N 14,210 N 10,880 N
(MWT/UTS=26%) (EDS/UTS=20%)

[HPr] JICA FHAEM

c) ‘IR O E
BREEIC XL D E O EMEELFRS5 -3 —2. 161587,

®5—3—2. 16 BHROME (75 °C)
BHE it
250 m 5.8m
300 m 7.7 m
350 m 10.1 m
400 m 12.7m
450 m 15.7 m

[HAT] JICA FRAH

5) FFAEE. SR, REEORE

a) 15 fIEE
2@ 1L, IEC 60120 B LT 60305 L2z L RESEOHKBEMET HHR—1L Y
oy FOBT AT S, #5—3—2. 1 7B T8 27T, BTFEBOLSE
FlX 25U EET 5, b, RAOFREKAEREL, (5K LY 2900mm TH 5, i
EEEIL 145KV TH D,

£5—3—2. 17 BFOH
A S [ERES R RIE 5 5%
255mm 120kN 12

U120B 146mm

[HAT] JICA R

b) XZE
AR AT (1) LRERIC, £#5—3—2. 9IZRTEBY, A~NDD4HIL

T D, BT TNV T8RS LD, SRIEDOBI AKX 5 — 3 — 2. 8ITRT,




8,700

3,700

8.200

4000

8,200

4,000

8.700 1 ‘QQ_l 8.700

6. 000

3,700
Iz 700
|

~
°
8

42,000

8,200 8.200

4000
4.000

4,000

7.000 L 1
8,200

8,200

4,000

4,000
4,000

1
L 1 7,400 L 1
8.700 8,700

28000
27. 800

17,100

16,300
16,300

(HAZ : mm)
LT JICA AR

M5—3—2. 8 #HKEBEOH (£:mRE . BEE £ 4HKR

c) JLHE

AREBENL— b EICRKRERBHERD D720, BEROGERBORGTHIHTZ - T,
RS U K OVE W HE R OKL O BRI S S LD 2 e D, 132 kV EEAL— b Eo
BHO! } O* BHO4 | CHUE A 21T - 7=,

WAER—9 DRI — 10051 — 4 1K S OEEE AR OMEREMEEZ 74, ks
TEEETHIUIE, N 20 L EA R L MRS, ZOXFREAHMT 10m L0 &
WLEICHER SNV DA, — IR TFREMIEHAETH L, IREER— 9I1TR
L72%1— 10 BHOl OfEREKLNFE 1 —4 D BHOA DFERNL £ &=, 132kV £E
N—F FOREEEZ#ES5 —3—2. 18271, REICRT LI, HEAME BHOI
TIE L EEONE T 9m, HIENE BHO4 TIXHEEONENH T 14 m THEZR
e,

%5—3—2. 18 HERAEHR (TANEER 132 kV EE/IL— )

PLE X FifE
BHO1 T om (KiME+, NE=20)
BHO04 HF 14m CEiME 1, N fE=20)

[HiFT] BT &R —9

MRS TV FARNE2Y, BHOL ICBWTIEE 0.4m T, BHOM4 IZBWTIHEE 3.8m



CTHERR STz, F IR RRER & IRPER I - SRR R D B 21T o7 & 2 A,
BHO1 O FffE I3k &, BHO4 OXFFEIIFEE KLV NETH D Z LR ST,
ZNOHHTIARMD B ZFEOLTEOBAP O TENREWRENH D, FoH
HEDWARALIT OV TIL, BHOI~BHO4 ([CB W T HF I HE RO FERE (35%
PLE)YTH Y RN E D (15%LL E)Z 0D R b AT REMEIIR W E A b b,

(4 —2 BAREMH Rl Eiic, WBMRERWTENMEESND, D7D
AR O FE 5 5B T b U7 EMEFESR Ce b ik FEFHHICX Y. BHO1 T24 mm |
BHO4 T2l mm OIL FTEERY, RERETEREBVH TR THL 72O, RELT
DBEND D,

TATE R — 9 IR T HURH &R AR IOV T, 132kV 7 2 NEE/L— F Bz
T, ML OERG L 220, Hg<0 - fIEME, A 10° %82 2 ERHIMR
XNl ot,

UbEXy, #TFEELRAT 56, AR TR ES N, v > MM Z
BT 28t Lz, £ 5HEN Im~14m LW~ v MIUE#ALEAT 5
et Uiz, 7236, BEEOFAHTIC L0 &M (A 1~4%- H 464 0.3~0.9%)
ThHHZENEREINTZT-D, UEMICOWT, EME L BREOEEND 5729 PC
T 5%, MAPLETH D,

(4) Hri= ) EBF—HL ol (B

AREBHRIT, 132kV AN VEER - VI AEREFMOEERZ DG L, Hoa ) A&
FTCElATe 2 [BIfR 2 L — RDOBREXRER TH L, 2K (BEE) 1205km THDH, RiEEM
DN—hrEQ)ERERIZKS —3 —2. 5277,

TN VEBRT - L2 TEET 220 kKV EEREN S T o NEEFT O EE (K5
—3—2. 9T, fFk, 2EHB2 L — "Bl EIAB LR D D, IEEEIL 2 HfF
ALTEL, 132kV FANRUVEER - VI LB OEBRE 2 BIFRME L TE WA
X, N X2 HOREIE AT, FEBRICE DG 2TV RN S D SE OB 2179,
7 E . ASIEERES DO AZLEV . FANLEEF - LI IEERSEERORISLENED
L2, FEEROKERERT 21T LERD D,



E LD/ ESAT
[HFT] JICA FRA
K5—3—2. 9 HlEAHE

RO — MRS Do o TlE, HTE. RETREE  b MM £ 1T, RE LT,
THHICI T B B OMEE, = U K —0 ik (GRE O L TR AT 5,

1) RESRMORRE
RBEEMIZ()E R, £5—3—2. 20LBVRET D,

2) EIIR - BEZEHIR O E
EEMOEIM - BRI OWTIE, TV TV EER - h U o FEBFHOEI#E
[% 7> ACSR Starling 35 L OVHEH 0 - X4 L W # (Galvanized Steel Wire: GSW 55 mm?)
ERET D, BOBK - MO LT, £5-3—-2. 19BLUOE5-3—-2. 20
N A

®5—3—2. 19 BHEOET

EXip ACSR Starling
PR AR L 26/7
RN 421.08 mm2
PANES 26.7 mm
HE 1,467 kg/km
i) 124,000 N
LRI 77,100 N/mm2
FRIE R AR 2K 19.36 X10-6 /C
E ST (20°C) 0.08 ohm/km

[HAT] JICA R



£5—-3—2. 20 ZLEEHMBOET
Zaxi GSW 55 mm’
PR BRAE L 7%3.2 mm
A T AR 56.29 mm*
PANES 9.6 mm
R 446 kg/km
b =) 63,700 N
BRPE LR AL 205,900 N/mm”
MRAT B4R 4R 11.5x10° /C
E T (20°C) 2.15 ohm/km

[HFT] JICA FAALH

3y 7 VUT T AR E

JUT T UAEMIT, QLR £5—-3—-2. 5DLBVERET D,

4) EREHORE

M ORTIXG) EFEE L, &

Mrds L ORZEHIR D e R 3R /) & EDS 133

5—3—2. 21D&BH LT H,
£5—3—2. 21 JwmKX{FEREKHNE EDS
4 B Pk T KAFEHE T EDS
_ 34,300 N 23,800 N
ACSR Starling 124,000 N
(MWT/UTS=28%) (EDS/UTS=19%)
) 15,680 N 11,860 N
GSW 55 mm 63,700 N
(MWT/UTS=25%) (EDS/UTS=19%)

[HAT] JICA R4

5) WrEE. SR, RO E
a) E?%’{z%

- HEE 13 (3) & RO %125 &
b) ZF

EIZG)D 2 Bl EREE L Fkk & U BREEDOBNIEX S —3—2. 8D LB LT 5,
c) JLHk

A&/ — MIATRDQ) - 5) - c)D HE
BELTWAHD,

ZBRHT 5,

TR A > b BHOL £F31F (300 m LAWN) (Z4%
B> BHO1 OHVE AR R0 D, P2 RA T2 5845,

®£5—3—2. 22

A

oo ) BB
(HAT] AR — 9

MEREER (FHLa/ TEMR 132 kV £EJIL—F)
ZFrE

HiF 19.5m (W 1, N fi£=30)




(5) Lo EEEH U RTAEEN X HEEERER

ARFEBEHIZOWNWT, A MRFHEIC L BUROEESEL I L OEFEORI A R L7
EZAH, FHIETIRAIZL DI, SREA, SRESILMEZ E o RIIx. REIC K HHRIX
EATBLPREDRETHD ZEE2WRLE, LEaN-o T, XEFWICE L THLHEMR L
BREM & RIFREORMHMIAMESND Z LN TSN D,

BAMIT, EFRY R ACSR 175 mm® (Lynx). 2 [E#TH 7228, 1998 4ET 5, F <
REBBFTORIZH D3 EFT (50 MW) OEEFRIZHEN, FANVEEFT~T 8T LB ERT
DIEBMREWIRT HMENE LT, EDO KRBIZEBWT 2 [EHRO 5 6 1 [EI#jIE ACSR
125 mm* X2 =805 (M5 —3—2. 10) 252 & THMBL, 0o 1 EITZET
TRE, BRIHERTHIZEZHB LTV, LL, BT TBWEERD O 1 [ E B
LEFEAEME L, BAE (M5—3—2. 10) OX)REHRIEICE->TWND,

ACSR 125 mm? X2 £

[HPT] JICA FHA
K5—3—2. 10 ZEEHOEHES

UETCL (3, BRI E » TEREE RGOSR UGG IS OB PN EAET L Z L icka s

™

LTV, RO /828 ACSR 175 mm? (Lynx) Th o722 &b, Z OEM:
FRIGEWE AR B EERZRAT 5 2 L TE L, SRS MRERE - S doE % &/

FRICU CHEAERILAFIREE 225,

Lo ) BT -~ BB 8T A EHTEIC DT, 2030 AW O TR R
EATSTRER, 1,010 AR E 2B IMBLETH D Z LB LT,

ACSR 175 mm® (Lynx) 4O @EEAE R EBROPELIT o2& 2 5H, A L NEBRE
L<IXGAP M1 L THEOBRA R L BIMA BN L 2BEREEHROH & S DK
TEBR/NRICTE S Z EBbhol, & o THIROEMEIFITIT W EAE T, ACSR 125 mm’
X2 Db VR B EEER 1 RICEREX D,

GAP BRROMEBUIL, A U NERETIIFEZER T/, EBHERKE LTI 4%
LEED, BBLLT, AU NEREXF Yy TEROBLEERS —3—2. 2 3ITRT,



£5—3—2. 23 AUNERSLIUXvy TEROET (3F)

*1: TW(AREER)
*3: EstGES & EHLR)

*2: ZTALGEBTHET LI &SRV

25 . ACSR AVINEE Xy TEBR
Lynx
14/TW" - ZTAL™
X ) 30/2.79 - AL 10/4.63 TW*' - ZTAL*
R $R g Nos/ = *2
RURE os/MMI 7/279 - ST 7/3.95 - Invar 10/TW" = ZTAL
7/2.4 - Est
& mm 19.53 19.4 19.0
kA kN 79.8 107.5 86.2
FILS(AL) 183.4 168.4 207.9
%E%ﬁ mm2
548 (ST, Invar, Est) 4238 85.8 31.67
&5t 226.2 254.2 239.6
5E kg/km 842 1075 844.8
B (20°C) Ohm/km 0.1576 0.1555 0.1421
mpmsy | B Goa 89.1 922 (BRAMLUT) 80.8
7R e *4 14
TR — 155 (B m™ Ll L) 205.9
e ECLYN 1/°C 18.0x 10°° 12.3 x 107° GBR H*4LLF) 19.1 x 107°
-6 (> N
] _ 3.6 x 107 (B#m*4Ll L) 115 x 10°°
B RRE Deg. C 75 210 210
3thEE (300mA) m 7.58 at 75°C 7.68 at 210°C 6.7 at 195.5°C
B A 497 at 75°C 1010 at 210°C 1010 at 195.5°C
Erm X -
Notes:

(2) RRERRA : RERFEDITHLT
+ FIELRRE:8°C
+ J&[E:510Pa

*4: BRICIHDERENDERLEARDOSNENTBICHRITIIEE

Ot EFE &K OBRet&ESEH

(1) BERAD : URFTED25%LLT + EFRE: 35°C
+ EIFEE: 26°C (&R) + EIE:06m/s

+ JEIF: 0 degrees

+ BETE:0.1W/em?
+ fRETEE: 0.6
+$Z5:1200m

+ [EREL: 50Hz

[HAT] JTICA FHZE[H

VNS L ) I#é@@%wﬂvﬁﬁ%#%ﬁ/N?%ﬁﬁﬁﬁmﬁfl%l5—8—
2. 1 1ITRT, BRI, ARBICIEF~ o _REEFT LI L TR0y SV sk A

J BN S, ST ORME D,

W LHE (R Chieh, ha ) BEIi~T < _XEEHKE, F~v o _XEBHT~D
PARZIREO 2 DOXEIZHEI L T LFEREET 5,

I$$ T, ZBEHREOEBRIIE LT D28, ARKIIERER TH L7120

0BT O E B OE IEIZRE LR,
%§I$@gwmb%ﬂmmﬂet7ya/%imw ETNENICEREEETHD =
DUty BREXRVIAL R AGOEBEAZRE L, —ROCERASA TR i Tt H
F7RRRE AER TYEIC C T EEZ ET 5,

TEROEHEM OERIT, =V F—Z2HWVTIT 3

ARG




— RERME

Mutundwe Earr‘t“ﬁab Namanve Mukono Nalubaale
o

Lugogo

[HAT] JICA A
K5—3—2. 11 La/ZEBR—Lbry YRy IEEME RHEX

6) B XTIREEF - & b v Ny o EEAIXE A ERES

KEERICONWT S, F3ETRAZL T, S, SR S oXHwiT, &
FEICLDHITEATEB L TRERETH L Z L E2HRLTEY, XHFWICE L THH
RUT-EREM L FBREOREEMPERIND Z EREESND,

BARRIT AR YO £ £ D ACSR 175 mm? (Lynx), 2 FI#TH 5,

WRENT OFE R, BT 140 MVA OFENPLELRDZENRMETHDH Z LB
L7z, XoT, RIFEATE L, SEEMREMRT - S5 UGS % i/ MRICTE 5(5) & RO
REEREARLEERXMBOEBENRE L TEHHT 5,

BRER L HIX, RAER TIEICCERT 5.

THEPOEHM OERIL, 2V F—%2 AWV CGEREIT .,

(7) A>3 T LB — v 2 TLET

ARFEERIZOWNWT, A MRFAEIC L BUROEESEL B L OE#EORL AR L7
LA, BIWTIHRATZ K DT, BRIBEM ., SRS KO FIiL, REIZ K 295101
HEATEBLTRERRETHD Z LMl Lz, Lo T, ZXFICBAL CHMm L=
EAREM & RIRREORFHFmMBHERIND Z EDRHEIND,

B/AH#RIL. ACSR 175 mm?* (Lynx). 2 [ TH 5, @I OfE B, &I 100 MVA D
RNENLEELRDZENHB L, Lo T, FAREZTHRE L, SEMRERE - S8 %0E%
BPRIZTE D5 L RO ARER L ALERX B OE IR E LTEHAT 5,

PR LI, RJER TIEIC CEMET 5,

THERAOEEM OERIL, =V F—Z2HWGERZTT I,

®) WU NRTIEER - L by Ny mEEFSEA — U TEER XH 132 kV EEHR
Brax
BUE, o NZAREER - A by Ry 2 BEFHES - U FEERIT. RHELE
AL THO 1 BFEORZEXRERTHD, WU TEEFTOBEERN LE2XL-0, 1Y
TEEH~DBIATEZ, BURO T ZJUEEGHANG A =72 n BIAICEE T HMLENH D,
BAROBHANLV—FORMAERK S —3 —2. 1 21T77,



(AT JICA FAE
M5—-3—2. 12 HISEEM 52— bOKER

Eli_{
[
qu
>
N3
R
an
Y
31
E
N
\;+

BREWEE~ORENS, 2 FROMFPEERTHY FLE

1) 7r—7N®EE
2030 R OWTERH AR L D . AREEHRIT 612A 2R T OILERNH DL LD,
=T NY A REREELZWE TS 630mm” L2 5 WAL THSL, M5—-—3—2. 13
2 — 7 )V OWE X OB & w T,

[HFT] JICA FHA [
K5—3—2. 13 4~#—7J)LHEROH (hI7SEEFRSIAR)

b= T DA T IET BE O 4IRS No.470 DT SHEIC 77— 7 L BIAR O%RE %
RE L, BAOMOOEEE., BEDO EOKF KM (Cable Head: CH) ~5liA A, Hid /-
—TNERTHY TEBAH~GHAZITO WY T EBHNICE W T, A A FRIEEHICT,
/N T A ek B P B A~ 21T D e B B IC L DM r — T LV OBIGEEB T2,
R HEIHAR ORICHEE S E (LA) ZRET 5, M5—-—3—2. 1412132 kVi—7 1
— FERT,



(HNL : mm)
[HAT] JICA R

K5—3—2. 14 132 kY5 —TILIL—F (hISEERSHAR)

2) gk iz
Figk e LT, BEEEHR, BRAEREZ o0, EEERTEKA L
L, BRI RWEDHRBIRSARE <, @R TFEENL Y, Lo T, HEHZRAZ
BHTS, P71, 2>y 27U — LU, NI AR ZFEO CTHEET 5, WICE
LZTHORBEEEL, Fr— 7 VOMEBRESIT, 1.5m £LT5, I5-3—-2. 15
HEFHEE T,

(HAZ : mm)
[HFT] JICA FRA

R5—3—2. 15 132 kN 5—JJLIBEEAE



B, ALFEO LIZBWTIZ, 2EENAETHLIZ D, F—7 VAR OBEIZ
IAEZRE L, BMEOL— FOHAMEEXLE L U CHET 5,

(9) WEM»LORE
KEEOERIZHTZY
Ticieg s LTEe b?’)f:o

KERAT OGN L THL N E RO TR E T NS HHE L

1) ZRZEHFR DY A X2\ T
BERR 220KV EEROLZEHAR DY A R1F 55 mm* FEE TH 0 | SR AR (g
OB EIRICOT LR B BERIETERNVWEEZ D, SEHHRT 55 ERITEEREE
BRI D DI T FEEED AR TELS . L0 R0 oMz 8E LT HRKE
KAZHRIFREN TH D Z b, BEREEROMMEICAEDLE GRE LN, k., 22
72 IR 2 SRR 2 DR N BT, SER AR OBRSER 2 TOFATE S 150 mm® f2
DY A XOLRZEWMREIREST H 2 L2 HRT 5,

2y 7 UT T ADIEREIZONT
VT T AZOWNWTIL, BERROEEROEINEARE LR T 2 &, BEREER
fear gy MZEoTHRRSTEY, i Tnwn, ioflEKlﬁ@E@
VT T ADERELAER L A HOKRERER LFORGHIEN T 5 2 L 2R 5,

5—3—3 JaxstHE

(1) EEBEORF &M
EEMBZOFGFRMEEZUTFHRS -3 -3, 1 HUES—3—3.
HE AR A CRD T HI S M NERIE T R&EBE LU TR L 35,

21,

#5—8—3. 1 MMHRIGIOEFEZH (HJ7SKEFH)
HH e Sa
S 1195 m
KR 5 36 C
K 12 °C
FEY 23 °C
i e JE 30 m/s
K E 1,265 mm/4E
MR E K 015G
H1ifi ) 120 kN/m* (BE 77 GL-3.5m)

[HAT] JICA SR

*5—3—3. 2 KeEkiRs

tOEKREH (TONEEH)

HH PEiE s
=& 1185 m
R K 5 36 °C
I 12 °C
i 23 C
It e JELH 30 m/s
P [ B K B 1,265mm/year
HEE A E KF 0.15G
HiL i /7 150 kN/m* (E/F GL-2.0m)

[HiAT] JICA FAA




(2) ZEEFR OB
EFGL (7772 RU~b) Tk K OEBEIL T ORI KR E L TBEAF GL 225 1.0m EIF 5
VERH L, 7avxy YA FOEVICHERBEAZERTANLERD 5,

1) il ER O 2R
WM OMEALL T3R5 —3—3. 3KUNFES5—3—3. 4257,
TNy NOE I EERT DO GG GL ZBEfF GL L~ Ly b 1.0m BT 5,

%5—3—3. 3 HIHEEEOHME (JONEEM

HH kN FEAN
i a7 U — F 7 — A M
B 1 2 B iR r—T Ay b, BFKE 4 R, FAAKR
BFL-GFL=2.65 m V7, HERR T
GFL-RFL=4.0 m 1B FE=s, BIPASE, flf=s, BEHE.
FINEERRE, Ny 7 U—%, h L,
X U=, WGE, BTE
FE IR 1A FE # 1,120 m*(=1116 m*)
A #1756 m? -
4SS BE(L B UL EUREML R
AR BT a7 ) —kF7FL—F t=80 mm
JA¥—Avia @200 mm
LAY aAr b @2,000 mm
KrEES t=50 mm
7 A7 7V MK 3 @Bk
W% BE(L B &880 P o Rk
wAE B 7Y —7 7 ¥ ARXHE h=300 mm
Toeda 2 A /L 300 x 300 mm
K DY AR — N ET t=12 mm

[HFT] JICA FHA [

%*5—3—3. 4 #HIHEEEOHE (A7 S>EEM

HH N FEAR
36 oV — b7 — A U fki
B = 3 Pk HipE: r—T Ay b, BT 4 b, Rk
BFL-GFL=2.65 m AT, YRR T
GFL-1FL=4.0 m 1R e, B, REMKE, TTNEE
IFL-RFL=4.0 m GRE, Ny T U—= T, B

2B W, BT, BB, PV, Yy U—
=, =

Bma N a=—. BARHND
B PR T A #) 1000 m? (=990m* )
A #1330 m? R
o4k BEA B 7L o E
AR B ay /7 )— k7L —Fk t=80 mm
A Y —RA v a2 @200 mm
LAY aAr b @2,000 mm
WrEES t=50 mm
T AT 7V MK 3 Rk
W% BE(L B L8841 BIF o R¥E
A B 7 ) —7 7% ZRJK h=300 mm
fgs 2 4 L 300 x 300 mm
Kt 7Y AR — R B =12 mm

[HFT] JICA R4



2) s 5
BIEARO I EL L F#E5—3—3. 5B LU0FE5—3—3. 62577,
XA GL (777 > RUoUb) 1Tk K OVEEIE FOXHR & L TEEF GL 225 1.0m B

é %\ngs 3}) 6 o

R5—3—3. 5 220/132kVx2 vt & 132/33kVx2 M EEZROEBRE (TFO/NEER)
HH NE i

i 1E B U — b -

RS 1 1 P B KB 125 MVA TAES 2 5. 40 MVA

ESUAJER S

ME#5] &3 GL (/7 v KL~L) i3tk kRO
FE#EIL T ORI E UTEERE GL 205 1.0
m B ALENRD D,

B K B -

227 Y — hEE H=7.5m, L=9.0 m,
t=250 mm, 1 &

FANVE Y b
ELRIGEEA P D=1.5 m WOR|iE, Fpf
FHlOAA L' R L —X T F—N—T
n— FIEERET A L

r—T7 )V )b 23— K 500 mm x 900 mm
JE IR 1 A # 132 m? -

[HPr] JICA FAAEM

&®5—3—3. 6 132/33kVx 3 AT & 132/11kVx1 AR EIEROERBE (HT S EEF

HHH RES AEA

HE1E a7 U—1

B 1 1 [ B AR E 40 MVA F4 T4 3 25 A& 20 MVA
FEE 1

Mi#] &3 GL (77> FL~UL) 3ok E O
EBIE T O S LTEEF GL 265 1.0
m EFAMERDD,,

[ kB -
2y ) — MBE H=7.5m, L=9.0 m,
t=250 mm, 3 %

FANE Y
I IE SR LS P D=1.5 m WO, Hopk
W DOF A NE L —R | F——T
00— TR T A &

lr—7 0 F v 3— K 500 mm x 900 mm

JIE IR 0 FE ¥ 72m?

[HFT] JICA SR

3) A AAEkRBAAZEE (GIS) ALk
T AT BR P O LB PR 5 — 3 — 3. 7T,
it GL (77 v R L~Ub) [Tk K OVEELR T oxt®R & L TREfF GL 725 1.0 m b
LVEND D,



#£5—3—3. 7 FFZENERHE (hDUSZEEM

HH N B
35 gLy U —k -
W 1 [ HipE: 132kV F—7LVAE Y b
R4 GIS
BB B

[fEE] &3 GL (52 FL~L) i3k K
JEBEIL T oOREE LT GL 225 1.0
m bEFBUNERS D,

IR T R # 50 m?
[HFT] JICA R4

4) fr—T N AN — |
=T NI NS — P OBEIE FRES -3 -3, 8ITRT,

%£5—383—3. 8 H—TJILAIN—FrEBOBE (HhDSEERM)
HH N
=7V H R — k a7 V— bRy 7 AT NN— ]
40 MVA KON 20 MVA =45 E 20 O Hl kR £ < =0T v 74t F 26 m?
(W=1.7 m, H=2.0 m)

% : W= —7 LB "—FDIg
H=%r—7 V3 — kD &
[HAT] JICA &M

5)  EEMR O SRIE L
132 kV EEBOSE B E I PR 5 -3 —3. 9OKVFES5—3—3. 10257,

%5—3—3. 9 ZEEROHBEBERME (HDSEEF

TEH H = SRR
1 1E BEf a7 ) — LR 2 [Al#R, 132kV 7 — 70, 1

[HFT] JICA SR

£5-3-3. 10 ABHOKEERHEE (70 LB

HH NE S
1 B 7 U — 2 [El#E, 220kV #:85 H=40 m, 4 K

2 [EfR, 132kV 885 H=40 m, 3 &

% H=$k¥m &
[HFT] JICA SR

5—3—4 KMEMOEBAM: & ARFE~DOIEH O ATREME
KEEI O ZED o T EREZ SR E L TR, LRERME. XEBMEASMIIIUT
WEREND,

(i) ZZFERAH

> AU IZEEICBWTIE, BEREERFEIZI20MVA ThHh L0, AFEEIZBWT, [H
UBHIZ 140 MVA OEEREB B2 AT HEERMEZRFTILERD D, D=0,
B L 70 2 T FE A B/ NRICIRE C& DA EAER O GIS OBRHADBNLE L 72 5,

> %A:/W*% BV T R RERNOR SN - NI SN DI VLERD D |
F BRI K DA bIic T AMAEE BB T 20 L 72 b0, BRI O



/M 0D AT RE 72 A A #adak B BHAE E 28 220 kV B XY 132 kV W5 OFEJEERRIC L &
%,

> B URTEHRBENICEIT D UETCL OFHT L2 EEBANCB W TEERO EHO, FHiL
HAERFIC, BEVEEFNLE L 0D, YHERKBNOBERENE R E4BEO LT, fifHE
REBEEEAE L, DOMEORMERLZ BT OBEEBNN AR ERD,

(il) EERHH
> WERTHIENTFEICKHICT DO OEERRNEDERINDILERNHD —FHT, hv
X7 ERBENL D B ZEE— O N DEEMIKTH D720, BEEARE O BBl S 23 K
Thbd, ZOD, BEREEREREOTELZALRNG G, EEREORN FERK
ENTVWD, BARERMEEROIEHICE Y, BERESEZRRRBIEHT 2 gk
DIEBERBELZIBTHIENARETH D,
U EOBMEEOHEREEE 2. RETOFEBUCHER&EE 2 72T HH OFREICKLE L7
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[H4FT) JICA A4
M6—1—1. 5 RBEIZOHREEMR

6—1—2 R—RLRDHEEADZORI
(1) KRRE
201644 Hiz7manN Hara /), AT, 7V9¥ HIVBIOCALA Ny Ry oW A b
KGR RE A 2 I Uiz, WEH B ISR - RW'E  (TSP), PMI10 3 X U PM2.5
xR L L., A= 7L HIER (Casella £t Microdust Pro) T. #HiS 10 45MAIE LT,
BEHSIX, EERN, BEFER. 54 %%@ma&&%%ﬁbfﬁﬁbtol6—
1—2. 1~5IZ%Y A FORIEHGSEZRT, £6—1—2. 1IZHETA FORERRE
A eI
HIE DR, 2 TOREMA T, TSP X 10 pg/m’ LT EIEWMETH > 7=, F7- PM10 ¥
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6—1—2. 1 JONOKRKEBRATEHHS

[HAT] AKFHED EIA §ii5E
M6e—1—2. 2 La/OXKEATEHS



[HAT] A% EIA @5 E
K6—1—2. 3 ADSORKREATEHS

[HAT] KFED EIA #i5E
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[HFT] AFEHED EIA REE
K6—1—2. 5 LA FSIORKEREHS



®6—1—2. 1 KKEAEHR

172
AR (UT{;«%M) <u§f$3> (l}mg) (;fgl\/qnzig) &%
ZARe 1 | 432122E, 28384N 1 ND ND I BT T E
2 | 432122E, 28581IN 1 ND ND &8 Pt
3 | 432130E, 28709N 1 ND ND A
4 | 431938E, 28977N 1 ND ND FE
5 | 431873E, 28847N 1 ND ND FE - AR
L=y 1 480605E, 41823N 1 ND ND NFA O it i%
2 480527E, 42663N 1 ND ND AT
3 478224E, 44127N 1 ND ND (e
4 477419E, 44615N 1 ND ND (e
7 1 | 448764E, 37072N 3 ND ND UACE R
2 | 448725E, 37077N 1 ND ND 72
3 | 448785E, 37136N 8 1 ND ER7 Y=y
TVYAY | 514953E, 55448N 1 ND ND THEHEBTT
2 515039E, 55312N 1 ND ND AR
3 515078E, 55445N 2 ND ND 2% #6 FIT ) A AR
LAbwvr R 448185E, 32427N 1 ND ND 3=
v 2 448208E, 32518N 5 1 1 (=
3 448041E, 32484N 1 ND ND (=
4 448060E, 32413N 1 ND ND FE
Draft Uganda national standard 300 - - 24-hour average
WHO Guideline value 50 25 24-hour average

ND: Not detected
[HAT] AFFE 0 EIA #7558

(2) BEE

20164 Hic7anx, ha) BV, IO HIBLOL Ny Ry A &%t
2 (Casella CEL-621C2) Zffivy,

SRR SR 2 B L7, B

X, R—% TR

MT10 2 OBIEZIT - 72 GAERSIE, KREKBEERS EF L),

DOEEEHNE (60 dB) ZEME T D HI AT R0 o T2,

6—10

&Yl e=s
FEEN (55 dB) 12

R RYT, £6—1—2.
LU (Leq) 1%, #E4a 45~
Z% - 7=, [Residential + industry |

#z6—1—2.
Ty A EOEEE (5EE OEMEL L OBl 2003 42) (The National Environment (Noise
Standards and Control) Regulations, 2003) THIE L TW A 5&HE

3ICHE YA b OBRFEREMRE RS, JE DR,
55 dB #i[HIZ & U | [Mixed residential | ® 5E 3%

21




£6—1—2. 2 HAVSEDREEH#E

Column 1 Column 2
Facility Noise Limits B (A) (Leq)
- DAY NIGHT
A. Any building used as hospital, convalescence home, home 45 35

for the aged, sanatorium and institutes of higher learning,

conference rooms, public library, environmental or recreational

sites.

B. Residential buildings 50 35
C. Mixed residential (with some commercial and 55 45
entertainment)

D. Residential + industry or small scale production + 60 50
commerce

E. Industrial 70 60

[HFT] The National Environment (Noise Standards and Control) Regulations, 2003.

®*6—1—2. 3 BRTITEHER

H WA T L1 dB(A) E TR
(UTM 36M) Lyay | Leg Loy Ls,

Za N 1 | 432122E, 28384N | 62.5 | 462 | 40.5 | 42.5 |HEKAZH, BEOBEER L
2 | 432122E,2858IN | 71.5 | 50.8 | 38.0 | 41.5 | EKEAHEH., BOBFLR L
3 | 432130E, 28709N | 78.8 | 584 | 41.0 | 525 |BEEHARE
4 | 431938E, 28977N | 64.6 | 439 | 375 | 400 | ADOXFE, FOWESE LR Y
5 | 431873E,28847N | 783 | 56.4 | 400 | 455 | AO=FE, BOBFELR LY

=Y 1 | 480605E, 41823N | 60.6 | 49.1 | 45.5 | 48.5 | EKASH#, BOWEFER S
2 | 480527E, 42663N | 67.0 | 452 | 345 | 385 | SNA vy
3 | 478224E, 44127N | 723 | 472 | 345 | 38.0 | BEOWE, AORFERE
4 | 477419E, 44615N | 762 | 45.6 | 36.5 | 400 | AL

HT T 1 | 448764E,37072N | 682 | 47.8 | 41.0 | 44.0 | BEDOWEE, AOEFHER L
2 | 448725E,37077N | 63.4 | 473 | 39.0 | 43.0 | EOEE AORFE/R L
3 | 448785E, 37136N 772 | 56.6 | 48.5 | 51.5 | Hjai@ig L

TOx A 1 | 514953E, 55448N | 70.8 | 49.8 | 40.5 | 445 | BOBFE, AOEFHERE
2 | 515039E, 55312N | 60.6 | 457 | 41.5 | 445 | BEOEE, AOXFHER S
3 | 515078E, 55445N | 68.1 | 49.7 | 45.0 | 46.0 | BHWss@R L

VNNV 1 | 448185E, 32427N 66.7 | 443 | 400 | 420 | HEA@ER L

v T 2 | 448208E, 32518N 70.1 | 48.6 | 40.5 | 435 | ADOEFERE
3 | 448041E, 32484N 662 | 50.8 | 475 | 485 | ADOEFE/R L
4 | 448060E, 32413N 67.4 | 49.5 | 475 | 485 | HKE, NDOREFERE

ATl ARED EIA 15 E

(3) KE
2016 £ 4 Al7 e "B XL a2 X581, BEKBROKEZHE L, JEEE I,
KiE. pH, BEXR=EZE (EC), WFME (DO), £2%EF (T-N), £V v (T-P), MEHE
(SS). COD, M7 & Th s, Kik, pH, BRUZER (EC)., BHFE#E (DO) 1L, £H
MK EFH (HANNA HI 9828) CTHUGHIE L, £ OMIEE X, v 4 X EBUFFTA @ National
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Water and Sewerage Corporation (NWSC) ODHFZEFRT Toofr L7z, HIEH AL, THEREICK
VB EZ T HARMNH L. O/, M, HFKREERRE L, K6 —1—2.
6BLIUOMGE6—1—2. TICZFNFNTaABLIORLD ) OKEHEHSEEZ TS, 6 —
1—2. 4BX0&K6—1—2. 5IZZNENTe"BLIOL 2 OKERERRL LD
Z2Z E TICHAEOREEE L TR LT,

TN L TE, St2 & St3 X, K () Th D72 2 RIC DO EDME L |
COD fEA I m vy (13~18 mg/l), St.1 1, HFKTIEH L H DD, COD i, SSH.,
Sy E < . BB E LTIEE L CnientEx b5,

Lo 2B LTI, St2 & St.3 THAAEWD & COD BRI E WO BRI TH
%o JHIEHS DX BEE OB EBIEN 2N 2D B D O AR A & DA
BREEZEZOND,

[HAT] AKFHED EIA §ii5E
K6e—1—2. 6 JAO/NOKEAFEHS
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[HPFT] AFEZEoD EIA #fi5E
R6—1—2. 7 L3a/DOXKEINEHS

x£6—1—2. 4 JONDOKERATEHER

A | B | et i) i BAERSIEE (5)
KR "C 25 24 27 -
pH - 6.3 5.94 7.3 6.5-8.5 (B JE%)
EC uS/cm 81 24 112 -
DO mg/l 1.3 1.71 1.85 >5.0 mg/l (B JEM)
T-N mg/1 0.9 1.3 1.2 <1mg/l (VIER)
T-P mg/1 0.1 0.2 0.2 <0.1 mg/l (V 35%)
SS mg/1 60 13 10 <15 mg/l (B ¥H%)
COD mg/1 14 13 18 <5mg/l (B¥EH)
5y mg/1 0.8 0.3 53 -
[HFT] ASE 0 EIA H5#
£6—1—2. 5 La/DOKEBATHR

v e St. 1 St. 2 St. 3 .
HA XA EN G GIMVID AAREREELE (7))
St °C 22.50 22.58 22.86 -
pH - 7.23 7.33 7.7 6.5-8.5 (C J)
EC puS/em 126 126 144 -
DO mg/l 4.74 4.96 4.90 >5mg/l (C %)
T-N mg/1 - - - -
T-P mg/l 2.2 0.8 0.4 -
SS mg/l 15 17 27 <50 mg/l (C %)
COD mg/l 39 27 23 -
g mg/l 2 15 17 -

[HAT] KFEED EIA #i5E
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4) PRi&X
L3 ) OEEITR L O EERO 2, ¥ XM (Nandagi Forest Reserve)
WICEFR S 41D, T X T HRMREXIL, KIERORE L T HAYIZ, 1948 21T 477 ha D THIfE
SRR EXIZHEE (LN No. 41 of 1948) v, Z D14 1962 FFIZHiAE % 479 ha IZHEKRT 5
72O FEE (LN No. 78 of 1962) S TW5, X6 —1—2. 8IZT ¥ XFHEMREX DL

KT,

[HAT] JICA A&
K6—1—2. 8 FTHXHEMRERDOER (F)

T H XML L, National Forestry and Tree Planting Act 2003 @ T, National Forestry
Authority (NFA) 2VEEEL T\ 5, RERXN T, FIEO T (321H), BIAROKREE., HiL.
AR EOITAITEEIE STV DA, NFA OFF A (License) & BG4, w7 & & E
L2 EIFFFEINTEY ., BRICRERO KT D IIHRERICEZE SN TWS (BIFEITX 100 AFE
EORMMREENDBEELTND), T XIHEMEHEXITIZ, ZoMiz, FHABAOE K
BB D,

REH,E2 T X XHEMRERANTHEET 2551E. NFA 22577 (License) #HfF9 25 2
TN Z ., HET DHRMCAEMZEEMEICK LT, UETCL i+ 2 2 83RO TND
GEMZ FRxiZ6—1— 71 (1) 1) 2R,

EEHREOBRENTESNTND, L/ ol — 5 R T IREEFE OB FEER (Y
254 km) O—fM, LY HRMEEEX (844 ha) &) &I FFHRMLEEKX (389 ha) &%
NENK 1T km £ 0.7 km IZTE - TiHl->TW5D, 6—1—2. 9T/ VHEMEEX
AT T HEMREX OB LOREEBERONMEL T, RBREXEEDL LT /5y
I i — F1 2 X T AL R T M O L AR L, R FEIC NFA O fF a2 BUfS LTl Y | Hilceif
ARG DO LEPEIT 20,
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[HIFF] JICA F2H
6—1—2. 9 NLAVYESTLITHMREROERS L VREZEROMLE

(5) ZRER

2016 fF 4 A~5 iz, 7 e & bha ) O A Nt RICEEY A2 Ik L 72, AL,
WA, MEFHEENY), TEHE - WA, BEB LA Z S & L, MEEaimEof K
xR LT, AEORE, IUCN Ly RU X FOMEAGHEMEICIEE I N TS, AR 1
f& (Jacaranda mimosifolia) & &%H 2 #& (Balearica regulorum. Psittacus erithacus) 7374 %
HHREXAN TR SN BREE S 1 EARDO M), %72 Wildlife Conservation Society

(WCS) 7% 2016 FICHAT LI, VAV FEL Y U A MI@EREAEEMEE L THlS LT
W5 IEEE 3 i (Euphaedra rex. Neptis trigonophora, Caenides dacena) 73] U < 4 < 2R 4K
REXNTHRRINZ, £86—1—2. 60T X XHMEHEX CTHER S-S
FOZE D ERT,

K6—1—2. 6 FTHAXHEMRER CTHIRIN-EABEESLIVZONE

Fave 3 E:IW Ly FUX B
AR Jacaranda mimosifolia VU S
A Balearica regulorum EN EN
Psittacus erithacus \'48 \'48)
ME¥H | Euphaedra rex S VU
Neptis trigonophora S VU
Caenides dacena Ak EN

* R ER T 70,
[HAT] AR EIA 15 E
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6) K%
FTEXHBMEREXNICIE, BT U3 (YT FH A1) BT,
M6—1—2. 10ICHVT)NEBIOFH o ANOWEE =T,

[HFT] AFEZED EIA #EE
B6—1—2. 10 Kasalalll& LU Kisamba JIl DR

(7) LR

TaNOY A MEBE, A EEEME UTHIES N TTW AT, ISR A
SOREFEHCTH D, FREMEO BT, Lo TORERICIEEARIRLTEY . #iE
BN TEIC e > TV D, K6 —1—2. 1 1127 a2 "0% A kEE O H-#oR R %2 7R~
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[HFT] REED EIA @5 E
R6—1—2. 11 JOan\OHAa +rADZOLHFIRALKR

La ) DOV A NEBZ., FEXBREEXE GO, KEDEIORAMAR & LTS
TWb, M6 —1—2. 122/ OV A FEDOMBE)7e +HF| R Z2 77,
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X N O A

[HFT] AHE D EIA @5
K6—1—2. 12 A:/@ﬁ4hﬁL®@¥mtiﬂﬂmﬁﬁ
AU T DY A NERZ, BICEERTH D, FLEIEL HZEXIHIZ, LD
RESGFTE LTHHI TS

6—1—3 vUHrZORBEASHERE - %
(1) EIA i}

U AT, 1995 FEITHEST S 7= BREE1E  (The National Environment Act) (2 j’c?l/\f
RIS ET DRBITAZIT O FEICKH LT EIA OEBARESNTEY | BE -
ﬁiﬁ%?mA@&ﬁﬂ%$¥LhﬁéﬂTW6oHA®$ﬁ%\Wﬁk%ﬁ«ﬁﬁﬁm\
TEHRABAZ EORMANC DWW T, BREE ML 1998 4255 13 5 (Environmental Impact
Assessment Regulations No. 13/1998) IZHEINTW5DH, TOMIZ, FFEIA A K7 A

(Guidelines for Environmental Impact Assessment in Uganda 1997, Environmental Impact
Assessment Guidelines for the Energy Sector 2004) 23347 XT3,

EIA OFA - FFad nBERIE, BREEIRGE )EJ (National Environment Management Authority :
NEMA) &7¢0 | EIA PERB I N8 « BB BR B B R RE S (Certificate of
Approval of Environment Impact Assessment : CAE) %%é??‘é—éo X6—1—3. 1ICEIA
Fhot & OB 7 7 2 &R T,
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FEMEE O

R ) —=27

v

EIA @ TOR 1EfK * $&H

TOR DFE# - 7GR

v

EIA O1ERS » $2H ERWES OB

v

EIA DABR & LI-E RAZ (28 HIH)

v

AP0 (EFERHIT)

\

EIA D& - 7GR

!

Certificate of Approval of EIA D317

Mi#&] JKEaEY 55 LIk, NEMA O#E|
[HFT] JICA FRA
K6—1—3. 1 EIAFHEZOMEBITOER

7B X O EIA HIE T, REZOMmF, RS, HHRARLEDRHEINL TS Z
ExEEGD, JICA BREMASEENA RT7 A4 v ERFEORBET /<, 73V B OEMHE
BT 5,

2% EIA 13, NEMA (28 SNz a v P gy hinFEl+ 208N H 5720, EIA 1EK
IR D —HOEBZB a2 b (AWE #h) IZHZEFE LT, EIA [ ZARFE 7 HHIC
NEMA (22 L, 3 » ARE CRARBZEET 52 L2 HIAATND,

(2) & OB 5L ES VLI B
ARFEEICEET S, TOMBEREEERZFE6 —1—3. 1I1I5R7T,
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F£6—1—38. 1 RRE4ASEREEEERF
4 1

&
))]%ﬁ

Uganda Wildlife Act, 1996

The National Forestry and Tree Planting Act, 2003

Acts Employment Act, 2006

Occupational Safety and Health Act, 2006

Historical Monument Act, 1967

National Environment (Waste Management) Regulations, 1999
National Environment (Noise Standards & Control) Regulations, 2003
The National Environment (Wetlands, Riverbanks and Lakeshores
Regulations Management) Regulations

National Environment (Audit) Regulations, 2006

National Environment (Minimum Standards for Management of Soil
Quality) Regulations, 2001

[HFT] JICA A

AFEFETIE, EIA OKGR LIFHNS, M T HFIERE TIZLLT O BREEBIHEFF Al o TS 23 2
TR %,
® Traffic Management Permit : Uganda National Roads Authority (UNRA) 7> 5 Hitf%
®  Waste transport and storage license : NEMA 7> & 4%
®  Wetland resource use permit : NEMA 2> 6 s (i o K& ERHAT 256

6—1—4 RER (FELZEMLLVWEELET) OB
(1) FEZEMLALWVE
AFEEL T LR VR TR, BWRE., AEE 7 EORBELSH ~O B L [0)5#E T &
L, —H T, BHFBENZBICHEML TWD EH D 37 TOBEBHIBFEICRINT D EE
Ji 3+ I ST S OENZERGICEE &, kv, 'Hh N
T ORRFRECHER O AR KRR ENWD Z 212k b,

(2) 7w NIRRT L AR FERR 0 L O B
7 o NEEHT LA RERONHIARD 3 S ORBREABRELASEEL IO LEROB
BB RBF Lz, K6 —1—4. LICREEOHAERT, £6—1—4. 1IIRELED
WIS R 2R T, MatofBE, B 1D, BEAESEENR LD, 22 MbIE
W E D RIESE &Rl S A7z,



~

[HFT] JICA FRA

H6—1—4. 1

£6—1—4. 1

Blue line: Line Option 1
Green line: Line Option 2
Red line: Line Option 3

A=Ay ¥-5

EFTD B ED L

TONEBEROKRBRDOLBBREAHER

EH RER1 RER 2 RER3
gy | 1 220 KV TR S | g 000 v s, | SRR 2 1SR
EEMOIAA | BEF 132 kV XEHR Lbhv RNy =ZER | Lbyvr Ry v =LEH
EEM O | R 220 kV EEHR R 220 kV EBHRIA LV, | RBER 2 CRT
S Y T o~ A0 e ¥ ff{‘j 3 km ﬁﬂﬁ‘FbA“—‘7/1/& % n oo ¢
& ER R PR #9 1.7 km DOZRZ2H % 12 km Az #J 18 km 2R 72}

e W H I T B A R | MR I VO T BRI A R
B o iﬁ;;ﬁf\”T T 570 BEBERK | 57 Rk
'ﬂ/rzl o 3.::(1/\ %I/\o
y fih D> FRER G e T M | ORISR R
A By 9Bk N \
$:tKE'/{a H*X,T:fz))d\fcib\o ’]':‘FZ))%I/\O ﬁﬁﬂﬁﬂ& 73) Hi%) 471/
o g e e S L g e -
N A s ey e | 2 PR R E DI e
’ . g, PN WO R 1T~ THL 25,
{111, /Y ‘ﬁi% 19 N f"li-l'ﬂ »—‘—» I
o g REEWE, THEEO LN, g2g%§g%;g<ﬁ§ LD fRER S & b LT AL
ENEAS - E RS gg%mia L mmrkE .

[HFT] JICA FRA




(3) L= EEBEHOMFHEBERL— N OBF
L3 ) EBATOAE 220 kV EEARICOWT, BLF 3 20 B — R % | BEEARE
BXOLEEL EOBLEND LERGF LT,
RER: FEL=Z 2 132kV EEHROEMICERE LK Y 7 2T 54,
RER?2: FEL=a 132kV EBROFRICEET DR,
B3 FEL= 132 kV EEHROFMICHET L2208, T 7r—7 T2 &1
X0, BB A BIMET D2,

M6—1—4. 210XE/LV— MUBERONELRT, £6—1—4. 2ICEKEHRL—
kDO HERREHE R 2R, R ORER, 2B LT Fa 2 M kD vz
EMBRBRE 2 NRIEE &S,

[HAT] TICA 87
K6—1—4. 2 ZEEHRIL—MBEOMKE



x6—1—4. 2

EERIL— FOLLRRETER

REZ1 RER2 REZL3
RIERE BRI 2 BB CTX D72 | 7 ha ORI | 9 1 ha OZRRIEER DS
D DOMRFERIC I RE | E, 8
BTN,
HEEE EfoF hoXesae | RBR 1 IChXTLr— | REBER 1 Ik TL—
Wi T 5720 HMEE | N EodSRETEHT | N oS REEIT
N L RER), 7272 L NFA @ | BREH), 7272 L NFA @
EENNIE, BENLIE,
ITEE REER2 LRI R 1 LR RERT L 208 61F
Y= A i BRI LB WS, | I b BRI N 2 < 72 | BMEREIIRERZE 2 12
FAHBENNECTH D, | 208, THEI R MBRE | X TOR0nR, THa
R 3ICHARTRELT | AMRBREKRIZRD,
[l%,

[HAT] JICA F4

6—1—5 Aa—tr 7B IURELSEEFAD TOR
JICA BREitEBEENT A FT7 42 (2010) (ZHESX, KFEEOREXELZ 2a—Y L J LT,
HEOES WL, DUFEEICESEFHE L7z, 2RBXRITBEETHMm L 72,
At/-: ZRIBIE/AOEENEEIND,
Bt/-: HHOREDIE /ADKRENESND,
CH-: EHRARRLIZLVEEBOE /AOREITRY,
D : EIIHE IR,

F6—1—5. 1|\2Aa— 7O ELRT,
£6—1—5. 1 Ra—FU5D#R
HE 235 Rl FRHL
1| K&IE YL C B- TARTHFER THFIMOFRIC L D KRAIEYO AN H
5 (R, e AR L),
0 D FEB: O REIGYIRIE AR,
2 | KEG Y C B- cLHEYA NSO BRI XV JE L O KA G YT
LAREMENH D (FFlc7 e Nt bz /)
s 7 U — MEHAKDOPEK
0 B EEARA D O LRFRH 72 82 X0 B 0Kk & 15 Y
TAHREEMERD B,
3| Bl Y C B HEREM ORI X DIERO AN H 5,
0 D FEEE D HHEE LI 720,
4 | BEIEEWY) C B Fex s THEEEMNEAET D (KBREIA, 227U —1
AT, HWEEr—7 v, i E)
0 B- MEFFEBER ISR ) BB DR AET D (Mulgkihe &)
5 | B&E - IR C B- TARTESCTEHEBOERIC L 25T, HEROEHIFIT
720N,
0 D FREEDBRE - IRENFIT 20,
6 | MR T C,0 D AR T 25 & i - 3R TR0,
7 | ER C,0 D FrEE OB RPEIT R0,
8 | JEH C,0 D FEE: DR EIGYIRIE AR,
9 | Ri#EX PC, C B La ) BEITR L O EEERN T XX HENRRE XIS
HRENnD,




HE BepE Eaa il BHL
0 D FrERGEIXIC B D ERIT RV,
10 | ARRER, EhFEY PC, C B- T A NEERT - REROERIZE Y B OB Y I
BRB LSRR H S,
c LT BB EEROBERICE Y S XX HRMAERXAN
DOENEDIT BN LSREEN D 5,
0 B- B LW BRI BN R - T D AREERD D,
11 | k& C B- L) DT 7 REBEN/NIBIOKEERET D,
0 D FEBOK GBS 2 ER IR,
12 | HuJE C B- Ut - bl X VRSV RET D ARENLRH D
A=A =V
0 D FEER MU IS4 2 LRI AR,
13| FEEBHERNERE | PC B- HHIEAFIZ K0 MR ERBER 7 e L3 /) F
iz T CRATHARERD S,
14 | #EEB55 8 PC C RAP & %18 L CHER I 5,
15 | AE3E - A5 PC B- FHBAFIC X0 B EEAT D (e, L3 /),
C, 0 B- T 2R AE N IT DR WAL, PAPs D4R - 4
FEREALT S AREMER B D,
16 | -+ HoF PC, C, B- e BN - EEMROFEMAMICKESIND,
17 | HiJe& I C,0 D FREEHBCE RIS B S E R IR,
18 | AKFIH C, 0 D FrBOKFIHIC BT 2 R IT R0,
19| &7 T W B- Lz OBEAFT 7 & AE B ORI H I BR E 45 ATREME 2
— B X b5,
0 B+ L3 ) DEEFET 7 AEBRNEEIND,
20 | ARk C,0 D FREAL SRR IS DRI RV,
21 | EHEDOM | C 0 D FEBe DS & W E O REITEE Sz,
1+
22 | HN O R EX | C,0 D Hisk N ORI E 3L % 5 &k 2 BB ITFFIC A0,
N
23 | k& e C,0 D FEY A NEDICSUEEENFEL 2,
24 | w8 C B- IR BEROERICEID2ZVORBEN DD (7
oo, Lz )),
0 D SBUCRET 2 ERIT RV,
25 | Vv H— C,0 D U X —ITEBT HERIT R,
26 | THEDHEF] C, 0 D FHOMEF 2R EHET D2 ERITR,
27 | JEYE B- THEFBEOBAIZLDEPEIED HIEY A7 BNE0H
D,
0 D JEGIE D TIEY A 7 13KV,
28 | HiEE 4 C, 0 B- FEEHDO) A NE LD (EEE, RERY),
29 | Fig C B- THEEMOE KRR EIWCLDER ) AINEVHD,
0 D iV 27 3R,

[HFAT] JICA A&
ML 2

PC: T.Hai. C: THF . O: gt
A+/— REREENIAEND,
B+/—: %V ORBNRIAEND,
CH/— SBRW, 5% OFEICIVHIEND,

D

A a— b ORI S X | BREASRSEHA D TOR Z1ER Lz, £#6 —1—5.
BEHEEEFHAED TOR -1,

HEEAE R LIA TN,

2 |28




®£6—1—5. 2 BREHSEEFAE®D TOR

HH AEF A
1| KR&EIHY ° ﬁﬁmm(ib%%ﬁ%%ﬂk@kﬁg@mﬁ
®  FHUHIEKAIC K 0 IHYLITHET A itiak Ae E D HERR
2 | AKEHY ° ﬁﬂ@m&ié%%ﬁ%%ﬂ LA OKEOHERE (Fax, A3 /)
3 | a5 Y o  HIMEKA | L 2 BMIE
4 | FEEY) & T ULTIZKDEEMOMNIL - W5 LD R
51 BRE o HUHIIEIC L D FE G DRG0
o HUMEKAIZ L 0 BERFICHETT 7 itk 7n & OfEGR
6 | TREX o MR FEX Mé%ﬂﬂ@ﬁ
O FHXHBMEHEXNTARAFELENT D ETOMLERFTFE A DM
® FHXHEMEHEX O - R
7| ERER. EED o BiIFHEICLAEEMOAEERN, EEROFEOMER (T r/N, A
=)
8 | K& ®  HUMIPKAIC K D s G E ) D K G B R
9 | HE ® MK IZ X D TG R O P % R
10 | IEERMERBEE |0 fMAERBEHEONRE (Funx, 23/, IV F)
o ANt ¥ AFHE. MEAMFEERS L OHESRFEREDER (7 13,
Lz ), hUT)
11 | #EEW 558 0 NNt I AFAEBIOHESRARELEL CTHER (T a La /.
BV F)
12 | ZE5E - A o AObrHAFE, MEHMPFAEL X O SRFREZE L CHER
(Fanx, Lz ), HhUF)
13 | R A o HiMikE, MEAMAERIOHSRFEREZE L CTHER (7,

La/ WV T)

14

e 7T W
— b

o HMEEIC L FEMNZMBEDOLESA T T - b—E AL HER

15 | =8l o HIHIPEEIC LV RS L L CBUOERIH SN TW D e & RBln 7l
xR (Tax L3 )
16 | FEYLE ® L RRWEINA A L CEPLIEEE
17 | 578 & 4 ® B AITAR D IERLEI O RERR
® b7 UUTICKDLHNOLRE
18 | Fik o HIHIPEEIC LV T Y X7 OE WG O #EGE
(AT JICA A
6—1—6 BREEH-2E AR

BRBEAESBEFTA TOR IZHER S SR SN ERMAERREEX6 -1 —-6. 1177,

®6—1—6. 1 BREHLREATKER
HE FERSE

1| K&IHY B E O R., £ TORER LT, KL KWE (PM10 72 &) IXENE
EFRAEZ L TNC WHO ORMEELL T ThHoTz, BT T OFEFENZME D
XL R EHUICH EN TWA 2D, I THE OB 252 1704\,

2 | AKETGY B E O R, BT ONKEHE (BEEESCHS) Noa e ha )
T GHE D OKIE TR I NT-, TR ELE AT S0, ED
AKIBIAGREME D IRA LRV K 218, THEPOKEH R RS LI,

3| BEEEY BHEEAR L72RY . BB LEBERITHR I N2 ho Tz, LHFEEME - &

B S OB - M OIIRXR, AFREY OB 2 RERE2BLTL
BIGROY A7 2/ MET DBEDRH D,




HH

FRE AR

BT B OFEIMIZ, UETCL OB Az CUE L T\ 5, PCB & A itz
HIXEHA L W2y, THERE, (kEMAE, 2027 V- 07, Br—
TV, BEMTR EOFEIEMMNFEAE L, @Y R BEEYEEHEOREN KD
5D,

BHARE DR R, & COMERA T, BRENEEFNT Cho7z, 7
U5 OEEA G, BB ER TS0, i TR0
BEZTROT L,

6 | PRiEX

WA FEX N TH% 9 24 & 1%, The National Forestry and Tree Planting
Act, 2003 (235 & EEEREDN CH L EF ARG (NFA) OFF [ 2 G5
DMEND D, FTZFFATORMEE LT, HET D HRRSCEWZ RIS
LT, #WlETHMEND D, T X XHEMREX O HEFEIE 479 ha,

FH BRI TIL IUCN Ly R U A h TRt ic s s n <
WHRBIAR 1 L BXE 2 MR S NT-, ARBREREX O KR¥EIIHER
THIESNTWDD, ZhbEBaEEO FE AT - ALY TH D
AlREME IR VY,

8 | K& L) DT 7 AEREFEHIT/N)IEKRENERT D08, D —F%
RETHZ LT, WEERRATRE, 7272 L LHER X RIS 0T
ﬁgﬂ\go

9 | HiFE TuanNbtraix, BEEMTHEIZD, BEAOBRRICIT, UL - Kt

LTHEPVLEIIRDATEEDRH D,

10 | FE B BHFERB R

K%%@%ﬂﬁ%ﬁlw X 96 4D HHTHEENND Z L BRERSH
o WEWIT 11 (FEEIX2R) ERINEN, FTEEDOFKRY MmN
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JICA Guidelines

Laws of Uganda

Gaps between JICA Guidelines
and Laws of Uganda

Project policy

Involuntary resettlement and loss
of means of livelihood are to be
avoided  when  feasible by
exploring all viable alternatives.
(JICAGL)

No specific provisions for exploring all
viable alternatives

No specific provisions for
exploring all viable alternatives

All viable alternatives including
the design options will be
explored to avoid or minimize
involuntary resettlement and loss
of means of livelihood

When population displacement is
unavoidable, effective measures to
minimize impact and to
compensate for losses should be
taken. (JICA GL)

Ugandan Constitution requires that
prompt, fair and adequate
compensation be paid prior to
displacement (Article 26).

No gap

The Project will provide fair and
adequate compensation to all
project affected persons and
implement effective measures to
minimize impacts

People who must be resettled
involuntarily and people whose

means of livelihood will be
hindered or lost must be
sufficiently  compensated and

supported, so that they can
improve or at least restore their
standard of living, income
opportunities and production levels
to pre-project levels. (JICA GL)

There are no explicit provisions under
resettlement or relocation laws for
livelihood restoration assistance.

No provision for livelihood
restoration  assistance  during
resettlement process

The project will implement a
strategy for enabling the PAPs to
restore  their livelihood and
incomes to at least pre-project
levels.

This  strategy  will include
implementation of a livelihood
restoration programme such as
poultry, piggery, or other such

projects  depending on the
interests  of  the  affected
community.
Compensation must be based on | Section 78 (1) of the Land Act provides | No specific mention of full | Project will provide
the full replacement cost as much | that in assessing compensation rates, | replacement cost compensation based on full

as possible. (JICA GL)

the following are taken into account:
(a) in the case of a customary owner,
the value of land shall be the open
market value of the unimproved land;
(b) the value of the buildings on the
land, which shall be taken at open
market value for urban areas and
depreciated replacement cost for the
rural areas;

(c) the value of standing crops on the

replacement cost.
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JICA Guidelines

Laws of Uganda

Gaps between JICA Guidelines
and Laws of Uganda

Project policy

land, excluding annual crops which
could be harvested during the period of
notice given to the tenant.

Section 78(2) provides that in addition
to the compensation assessed, there
shall be paid as a disturbance
allowance 15 percent or, if less than six
months’ notice to give up vacant
possession is given, 30 percent of any
sum assessed i.e. disturbance allowance
of 15% or 30% depending on the notice
period.

Compensation and other kind of
assistance must be provided prior
to displacement. (JICA GL)

Section 42(7)(b) of the Land Act
provides that no person from whom
land is to be acquired shall be required
to vacate until they receive full
compensation.

No gap

Compensation and necessary
assistance will be provided prior
to displacement.

The Project will implement a
livelihood restoration programme
such as poultry, piggery or any
such similar projects depending
on the interests of the affected
community.

For projects that entail large-scale
involuntary resettlement,
resettlement action plans must be
prepared and made available to the
public. (JICA GL)

The laws of Uganda provide for fair
and adequate compensation (Art 26 of
Constitution and Section 42(7) of the
Land Act). The laws do not, however,
provide for the preparation of
resettlement action plans.

There is no equivalence on
preparation of resettlement plans
and making them available to the
public.

Preparation of resettlement plans
will  be undertaken in a
consultative manner and final
RAP documents made available
to the public through district local
authorities, UETCL website and
NEMA library.

In preparing a resettlement action
plan, consultations must be held
with the affected people and their
communities based on sufficient
information made available to
them in advance. (JICA GL)

There are no explicit provisions for
consultations and disclosure but there
are guidelines issued by separate
ministries (for example RAP Guide for
roads).

Potential gap exists in regard to
stakeholder involvement and
information disclosure

Consultations will be held with
the affected people and their
communities based on sufficient
information made available to
them in advance
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Gaps between JICA Guidelines

No. JICA Guidelines Laws of Uganda and Laws of Uganda Project policy

8 When consultations are held, | There are no explicit provisions for | There are no explicit provisions | Information provided to PAPs
explanations must be given in a | consultations, but there are guidelines | for consultations during consultations will be in a
form, manner and language | issued by separate ministries (for form, manner and language that
understandable to affected people. | example UETCL’s Way Leaves they understand. The consultation
(JICAGL) Acquisition Manual and Way Leaves process will follow a top-down

Policy). approach in which line ministries
will be consulted, followed by
District  offices, sub-county
offices and finally the
communities/villages  in  the
Project areas.

9 Appropriate  participation of | There are no explicit provisions for | While PAP participation is | PAP involvement will be strongly
affected people must be promoted | consultations and disclosure, but there | inherent in the ESIA/RAP | encouraged and promoted
in planning, implementation, and | are guidelines issued by separate | process, it contains a number of | throughout the ESIA/RAP
monitoring of resettlement action | ministries (for example UETCL’s Way | differences with the | preparation processes.
plans. (JICA GL) Leaves Acquisition Manual and Way | requirements of JICA guidelines. | Information about the project and

Leaves Policy). it’s impacts will be shared and
views sought from the affected
persons and communities.

10 Appropriate and accessible | Section 77 of the Land Act, 1998 had | Potential gap exists in terms of | Grievance Resolution Committee
grievance mechanisms must be | provided for land tribunals to resolve | accessibility and affordability by | to be instituted but the procedure

established for the affected people
and their communities. (JICA GL)

all land related issues. However, since
their suspension in 2007, the High
Court handles all land-related cases as
provided for in the Land Acquisition
Act.

PAPs if the High Court must
handle land-related grievances

will not replace existing legal
process in Uganda. Rather it
seeks to resolve issues quickly so
as to expedite receipt of
entitlements and smooth
resettlement without resorting to
expensive and time-consuming
legal action. If the grievance
procedure fails to provide a
settlement, complainants can still
seek legal redress. Following are
the main grievance steps:

Step 1: Re-view and re-evaluation
if the rates are not acceptable by
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Gaps between JICA Guidelines

No. JICA Guidelines Laws of Uganda and Laws of Uganda Project policy
the PAPs.
Step 2: Establishment of a
Grievance Resolution Committee
in the village/ affected
community which will comprise
of an elder, an opinion leader and
an LC 1 Chairperson.
Step 3: Establishment of a
Grievance Resolution Committee
in the sub county (Sub County
Review Committee)
Step 4: Court of law
11 Affected people are to be | The Ugandan law does not make | Although PAPs are required to | The project will conform to WB
identified and recorded as early as | specific provision for the process of | be identified and served notices, | OP 4.12 and best practices during
possible in order to establish their | identification of, or eligibility of | there is no explicit provision for | the preparation of the RAP. Some
eligibility  through an initial | project affected persons baseline census and | of the measures will include;
baseline survey (including socioeconomic surveys as part of | + Identification of PAPs through
population census that serves as an a RAP process surveys and census
eligibility cut-off date, asset - Determination of compensation
inventory, and socioeconomic eligibility criteria using an
survey), preferably at the project eligibility matrix e.g. land
identification stage, to prevent a owners (land owner, tenant,
subsequent influx of encroachers licensee, or  sharecropper),
of others who wish to take owners of cultural resources or
advantage of such benefits. (WB infrastructure, property owners
OP4.12 Para.6) (structures and crops), etc.
- Disclosure of cut-off date after
valuation work has been done.
12 Eligibility of benefits includes, the | Ugandan law does not make specific | Those without formal Ilegal | Dialogue with policy makers will

PAPs who have formal legal rights
to land (including customary and
traditional land rights recognized
under law), the PAPs who don't
have formal legal rights to land at
the time of census but have a claim
to such land or assets and the PAPs

provision for squatters or illegal
settlers and compensation is given to
only legal occupants. The Land Act
treats lawful occupants and bona fide
occupants as statutory tenants of the
registered owner.

rights or claims to such lands are
not entitled to be resettled or
compensated

be initiated to explore the
possibility of giving
compensation to those without
formal legal rights or claims to
such lands in order to conform to
WB OP 4.12.
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JICA Guidelines

Laws of Uganda

Gaps between JICA Guidelines
and Laws of Uganda

Project policy

who have no recognizable legal

right to

the land they are

occupying. (WB OP4.12 Para.15)

Under_Section 30 of the Land Act,
“lawful occupant” means a person
who entered the land with consent of
the registered owner, and includes a
purchaser; or a person who had
occupied land as a customary tenant
but whose tenancy was not disclosed
or compensated for by the registered
owner at the time of acquiring the
leasehold certificate of title.

“Bona__fide occupant” means a
person_who before the coming into
force _of the Constitution had
occupied and utilized or_developed
any land unchallenged by the
registered owner or agent of the
registered owner for twelve vears or
more; or had been settled on land by
the Government or an agent of the
Government, which may include a

local authority.

For the avoidance of doubt, a person on
land on the basis of a licence from the
registered owner shall not be taken to
be a lawful or bona fide occupant under
this section.

Any person who has purchased or
otherwise acquired the interest of the
person qualified to be a bona fide
occupant under this section shall be
taken to be a bona fide occupant for the
purposes of this Act.

13

Preference

should be given to

The law is not explicit about

The law is not explicit about

Since

land-based resettlement
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Gaps between JICA Guidelines

No. JICA Guidelines Laws of Uganda and Laws of Uganda Project policy
land-based resettlement strategies | land-based resettlement strategies land-based resettlement | packages are difficult to be
for displaced persons whose strategies implemented, the project will
livelihoods are land-based. (WB ensure:

OP4.12 Para.11) + Adequate compensation at full
replacement cost and
disturbance allowance on top of
that will be provided.

+ In addition, for orphaned land
between two transmission lines,
a 100% compensation rate will
be applied.

- If PAPs cannot continue current
activities on remaining land as a
result of the project land
acquisition, the entire area will
be bought.

14 Provide support for the transition | There are no equivalent provisions on | There are no provisions on | The project will provide support
period (between displacement and | transitional support transitional support for the transition period.
livelihood  restoration). (WB
OP4.12 Para.6)

15 Particular attention must be paid to | There is no distinction made on the | There is no distinction made on | The project will conform to the

the needs of the vulnerable groups
among those displaced, especially
those below the poverty line,
landless, elderly, women and
children, ethnic minorities etc.
(WB OP4.12 Para.8)

basis of gender, age, or ethnic origin in
Ugandan law during compensation.

the basis of gender, age, or
ethnic origin in Ugandan law
during compensation.

requirements of WB OP 4.12 and
best  practices  during the
preparation of the RAP in regards
to the needs of the vulnerable
groups for example women and
children, orphans, widows, and
people with physical disabilities.

In particular, the Project will
implement a number of projects
for the identified vulnerable
people in the area. These will
include provision of resettlement
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Gaps between JICA Guidelines

No. JICA Guidelines Laws of Uganda and Laws of Uganda Project policy
houses and livelihood restoration
program such as poultry, piggery,
etc.

16 For projects that entail land | There is no explicit provision for | There is no explicit provision for | The project will conduct a RAP
acquisition or involuntary | abbreviated RAP in the Ugandan law. abbreviated RAP in the Ugandan | study and implement the
resettlement of fewer than 200 law. recommendations in conformity
people, abbreviated resettlement with JICA Guidelines and WB OP
plan is to be prepared. (WB 4.12.

OP4.12 Para.25)
[HAT] AH¥ED ARAP 5 E
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Al ERLEEm ERZEEm [ﬁi @%“% [MVA] [_km] (2022 %) (20’30 &)
[%] [%]
220/132kV EEFF | To¥HY 250 1 250 | N/A 48 50
220/132kV EEFT | #ila/ 125 1 125 | N/A 29 70
220/132kV EEFRT | $iLa/ 125 1 125 | N/A 29 70
220/132kV EERT | 70/ 125 1 125 | N/A 28 64
220/132kvV EERF | A/ 125 1 125 | N/A 28 64
132kV X ER L3/ FIURE 240 1 240 26 44 69
132kV EER FIURE o5 147 1 147 10 14 14
132kV X B FTIRURE o5 147 1 147 10 14 14
132kV X EHR FRURE TN 240 1 240 5 7 4
132kV EER FTIUAE HoR5d 240 1 240 13 3 26
132kV X B Hhrsd p[ Vo e 240 1 240 6 1 21
132kV X ER HhrSde Laa 240 1 240 6 11 21
132kV X ER 2 DIAG P Hho5 240 1 240 5 4 4
132kV X B Hhrsd Lk Ry T 240 1 240 10 5 24
132kV X ER ho5 NI Nk 240 1 240 6 12 41
132/11 EEFR NI Nl o 20 2 40 | N/A 45 68
132/33 E£EFT NI Nl o 40 2 80 | N/A 45 66
132/11 E&EM ho3 20 1 20 | N/A 25 60
132/33 EEFT Hho5 40 3 120 | N/A 28 63
132/33 E&ERT Jon 40 2 80 | N/A 39 50
LER] MREFAAE] = o —27 46 [MW] +  GIHAERE [MVA] X 113 95%)
<ZhFREE>
] I B B PR P =X Wonn | oann
Al ELLEEMm ELAEEM [ﬁvf] e | MVA] | lem] | (2022 %) (2030 &)
[GWh] [GWh]
220/132kV EERT | TOo¥HY 250 1 250 | N/A 781 827
220/132kV EEFT | 1L/ 125 1 125 | N/A 237 576
220/132kV EERT | $HL/ 125 1 125 | N/A 237 576




ER 4 | 2 | =8 jfmﬁ;?; it
Al ERLEER | ERLEEM [ﬁi] @ﬁ MVAT | Tkm] | (2022 %) (2030 &)
[GWh] [GWh]

220/132kV EEFF | 78/ 125 1 125 | N/A 233 528
220/132kV EEFF | AN 125 1 125 | N/A 233 528
132kV X ER L3/ FIURE 240 1 240 26 694 1083
132kV X EH# FIURE LS 147 1 147 10 131 131
132kV ZEEH FIUANE o3 147 1 147 10 131 131
132kV X EH# FIURE FIoR 240 1 240 5 103 67
132kV X EH# FIUAE VAVIAGF 4 240 1 240 13 49 416
132kV X EH v VAP 4 jLag 240 1 240 6 169 330
132kV £ B VIR F A g 240 1 240 6 169 330
132kV £ B VDA F A Hho5 240 1 240 5 64 64
132kV X EH v VIAGE 4 NI Nk o 240 1 240 10 76 386
132kV £ B Hho5 LRy T 240 1 240 6 194 639
132/11 E£EFR Lk URyT 20 2 40 | N/A 118 177
132/33 E£EFRT Lk URyT 40 2 80 | N/A 237 348
132/11 EEFR Hho3 20 1 20 | N/A 33 79
132/33 Z£EFRT Hho5 40 3 120 | N/A 217 493
132/33 EERT Jon 40 2 80 | N/A 204 263

[rdd] TR ) &)
[HAT] JTICA A

= RO —7 A [MW] X 8760 [FEf/4] X A

P

12 75%




(2) EVERIRR

SR REETOXEK FHEI DN R - SRR A
(W x5 953) (BUR & R )

Lo Bt S - SRACTE | > 132 kV A EREBARALE | > U4 v & TR EREAEE R D A0
AOBMEEZRLET | @moyx 7 A AR PR 8 % AU T
o Lt o= > EEERIEHETRO | 5T LickV. ZAAZEALELE

ECPN FHECBT D E N ER— SN D,
> BREBFTOEAN > UH U ETITELTEAEBENEN G
BN RIS EMR A RFEETHAT
HZEIZKY, ENEEALEE

FHENCBE T H N ERE S D,
> U VA TIRERLEAEEN DD
BEWEEN 2 A EECTEATLI L
2L, EETEERE, BEEE
TN Z DA fG Hi e JE 3~ O G 23 e

FFans,

2. 220 kV IEEBROEM | > 220 / 132 kV 7 u "L | v H U X CIXEHTEERILT 5 BB
BlOE e ~O | o ia T 220 kV REHR A FE LTV DA, ([
PR BEPAE 250 MVA) | [ HOTREORY-ZHE L TWH N

» 220 / 132 kV #Fra = | T EREA~OMGGIZRT 5 220 /132 kV
I BT A BT O ek EEITAEEDRIBICHEHB SN D,
AR E 0 375MVA) | GHERT) &FFAR : 500 MVA
(FHE#%) GFHA = : 1,125 MVA

3. W NTEMEOM | > A by Ny EE | ANy Ry BTN 220 / 132 kV
%’Tﬁ%:kgéfﬂa AT D 2 EREME 7 NPT R UN220 / 132KV BT A=
fBREOLE JSERTR & e S L A 00 P 7 e 0D

ROEEREENTHAHICHLEDLLT,
2 ERBEDR TR TRy, Z07k
D, RERE A CU-%A . MERMKIT
BIRE L WVLHHICE > TEBRAEL
LBMRICH D, AEETHREEIC 2
BERGEEZEATHZ LICEY (RE
¥EDOZHETE O HEEFK (2030 4F) O
TEAE L TH . RIZEEHT ORI K
PR TE DKM E CHUE A 23k
EIND,

4. BREIAESEEOMI | » 132 kv H AHERBIFLE | Ao ST EBEIES %L EEOR KT

A RE 74 ¥t 18 X i o B
FEHANT DFAN

(A2 UN
> EAAE BKGh AR O

O kot L 72 il s i PR S L E T H
Do LU G, NAFEMGTH D
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KEHETORR

FEH O - SRR

=TT DL E =
— L FhNICEI L -3
8] D FZHL

RIE] OV Ea—0D%
fit (AR 3 A B g e OY
A S B AR B s T 32
i)

> Eftor v 2—IZAIL
Vi) AT SV el S
DRIE - FEi

ARIEH (W 535 (BLIR & R
CUN HEE TH Dm0, RGN Z DK &
> 132 kV EER~D4[F] | RIEFE LD, REHXTIX, VAT X T
FBREREE D& A BEIZE ANEREN 5 D H A Ktk BE P &
> EEEFEA~D 2 VU K— | [T A, ARRICR T #7222 By 2 83
T OBEDOEA Lo METIHE—HHTHLN, U F
TIEH 28 A LD 2 HifroE
NEEZWRT LIk, 5%
A A R I8 9 D ic B i BR RS 23 FT R
L s,
. BEAFOEE i~ A | » UETCL @ [EEMEER | AEEOWERME TIL, 220 kV EER

DOAEZNEH . HHEEMEE T 54
A i BR B T e OV AR B (Gt R
MEOEMOEBEAN, LAbhy Ry ok
WATO 2 BRAMEE, B X7 wHiE
O it 38 B A B 62 d 1T B AR A 72 3R
EfE- A2 B L LC, UETCL ® %%
MEBIRERH | AL Ea—LAnb, &
METHAREELTWVWD, ZhicESx=
AUR—R FNEIBRBELTNDHED,
ARFEZEOFERIT, ARFZERFRERH O Xt
GY A NEWUOE NG S EICHE F
HZ LR R T BRI A E
HAH) 72 4587 C 1 0 S 72 28 7B R
OREEFHE %S T ki
THILENTED,

. EEBEICRT HLEE
FIT =5 i R L2 e 9 B fit
& 11 O e

> BEVAEFT OEA

B X7 EEE OB B ITER bR < A
Bl b & % 728 | BH PHE i K OVAE FE Rk fi 70
1 50 Fb—7—IZBfii Sz B0
BEN A BT T, [ T o I3 L
SHIBRES N D, AFHET, HHLE OB
FAFICAI L7, PHPHER (R & 2R 28
Mx ok L—7 =B s oo
BEAETZEANT LI LICE 0 G54
BEICHR T 5 EBEHFFICB VN THIEH
TE %,
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(3) TR=ERNEH 2 DY EOHEE
AREZET, )T R O ) iEME O R T dH 5 D,
BNTERERE DA,
Z OFEEHREOEBEIL, BEIZ

FATERRATIC R D &, ARFEHEZ i L7=
HizxfL, R7—4—2. 1OXHICBEINT,

x7—4—2. 1

ARFEIHEICL Y 220kV EEHO
PEEREEANMEEEIND D, TRAX—DOENERMEES NS,
TR & T DAL AR E O — IR = RV X —HIJRIZ D728 D T2
D, WERATATH LD _BILRFOFHEOEIZTHFET 5,

AL E LW EOEERKIL, ©— 7 R

AEXRICEDE—VREERE

v— 7 s FERLE LW — A FEAEE L r— A
(Without Case) (With Case)
MW MW MW
2020 518.0 27.3 17.9
2022 567.0 27.2 19.0
2030 987.0 44.0 29.7
[HAT] JICA &M

FEEMBAE FHE 2014 —2030] (2R SH D HAMHIBROMIIE, 2030 FORFA R RO
TEM75%Z2HBEL . RT7T—4—2. 20 20BIRTHARMBET VAR E 22085,
2030 FWrmlc BT 2 EREOERERRLORETEHRZFED 4 FIBICFHEEZER L 2WIGE

(Without Case) . 57 HIZHF %2 E L7
IARE L LTCEE) .
1R d, £B7—4—2. 27T,

Fpav—r7 L THRT—4—2.

ff R E T L TIEEREO RMAM 2 LT 5 & 2030 DO RMAME 75%I
C ARFELZFE L WA OFEM OXEHRKITH 231 F
BH 156 F MWh L7572, RFEHEIZIVEK

FHT7—4—2. 21T 7-TLE9IC
MWh ToH 25 DIk L. %%%%MLt
75 F MWh OXEEENHE SIS RELTHD,
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& (With Case) Z/~r9 GRfEELE RO /1%

%bﬁf\Hiurﬁﬁﬁﬁ%ﬁ%lrbtﬁﬁ%l7—4—2
LB MNP FTE 2014 —2030)] OT— X S E 2. 20
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x7—4—2.

2 BROXERX

Model Model Without Case With Case
hour Ratio Factor | Transmission Loss | Transmission Loss
% =Load’ MWh MWh
0 65% 42% 18.59 12.55
1 55% 30% 13.31 8.98
2 55% 30% 13.31 8.98
3 55% 30% 13.31 8.98
4 57% 32% 14.30 9.65
5 60% 36% 15.84 10.69
6 70% 49% 21.56 14.55
7 77% 59% 26.09 17.61
8 80% 64% 28.16 19.01
9 80% 64% 28.16 19.01
10 80% 64% 28.16 19.01
11 80% 64% 28.16 19.01
12 80% 64% 28.16 19.01
13 80% 64% 28.16 19.01
14 80% 64% 28.16 19.01
15 80% 64% 28.16 19.01
16 80% 64% 28.16 19.01
17 80% 64% 28.16 19.01
18 80% 64% 28.16 19.01
19 88% 77% 34.07 23.00
20 100% 100% 44.00 29.70
21 98% 96% 42.26 28.52
22 80% 64% 28.16 19.01
23 70% 49% 21.56 14.55
24 65% 42% 18.59 12.55
Total|per Day 634.71 428.43
Totigzr Year 365 231669 156377
LHFT] JICA A [HiFT] JICA FRAE [

K7—4—2. 1

BERMBEETIL

THZNNT T o _NEICKR NI ENRFREINTEBY, A BBHEZREE LTS, £
7T—4—2. 3ICHKREIOPEHBEERT, AFEO A BEMOPEHBREE L LI1Z, KITRE
B OB HE A 40% L FE LTS, IMWh OB D2 AT I et S5 g

fbRFE ~ o REOPEHAREIL, X @-DHITRT LI

0.6237t CO2 / MWh =

A BEMEED bR FYEHRE 0.6237t CO, / MWh ZRiHEE L, H7—4—2.
R LTEEEREEZ S LI B LIRBOHIFELZEETLHE, R7T—4—2.

b, LIER-oT, KEEICLD2 VX —FIHORIME —
YWETRTE, FEMAT Ty COENIRERERD,
BRI KB ETH DD, FEITIEL DN H DM,
MBEBNEDOY =T % 10%FRE EHET D & EEO
T hy COy, T2bbH, /M5 T h COFEE, HIBESNDRBLTH S,

A FEELRE

Z. 0.6237tCO,/MWh & 725,

R7—4—2. 3 MHHEHANHEEEZEHK

R AE o> il A RV E 8 e R 3L
— iR K 25.7 GIt 0.0247 tC/GJ
L3 37.7 GJ/K 0.0187 tC/GJ
A Eh 39.1 GJ/kl 0.0189 tC/GJ
AL RIRAT A (LNG) 54.6 GI/t 0.0135 tC/GJ

[HIAT] BREGA /R PE 4 (2028.2) IR EZ R A A PR BHGE -
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0.0189tC/GJ X 3.6 GJ/MWh = 40%

WiE~==o 7 (ver 4.1)

ﬁ&“ﬂﬁ/—fﬁkmi@mﬁiﬁé
—Ji. UH L DOEPI /710 S
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R7—4—2. 4 AREBRICLDHDBERRFHEREDOIR LT —FANRLOME

HHA FEATE HAL

Ak R SR HE i oD I 46,960 | t CO,/ 4

FEEfE (Without Case) 144,492 | t CO,/ 4F

FEHEEE & 6,484,590 | MWh / £

IR AR R 231,669 | MWh / 4F
b R FEHE AR 0.6237 | t CO,/ MWh

Wi (With Case) 97532 | tCO,/ 4

FIIEER K 156,377 | MWh/ 4£
kiR FEHE R 0.6237 | t CO,/ MWh

[HAT] JICA 74
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1. AEABR -K4
(1) F—KREHFAE

K 4 54 B
B E AR S EY e 2015429 H 6 H~10 H 10 H
Voo R Et i 2 2015429 H 6 H~9 H 25 H
EH B 2 AR R A 201549 H 6 H~10 A 10 A
fEIE N KRR 1 2015429 H 6 H~10 H 10 H
R KRR 2 201549 H 6 H~10 A 10 H
Fal) Fav VATV s R T 20159 4 6 H~10 A 9 H
JEH I T8 5 B 5 JREL AR A 1) 53 AT 201549 H 15 H~10 A 10 H
HER R E B BE A 2 il S 201549 H 6 H~10 A 10 H
oA SR U RN T ] 201549 H 6 H~10 A 10 H
TRE e AR - T 201549 H 6 H~10 A 10 H

() B RBLMFE

K 4

e

BB R

20154 11 A 21 H~12 A 19 A

ANE R

20154 11 H 22 H~11 A 28 H

RS 7

20154 11 A 21 H~12 A 19 A

T B % 7B A i 2015411 H 8 H~12 A 19 H
fEEN IE PEER 1 20154 11 A 15 AH~12 A 19 A
JRH T TR 15 P TS VLl A 11 53 AT 20154 11 H 21 H~12 A 19 H
HER PRSE Rt S RE 20154 11 A 8 H~12 H 12 H
oA EI SR SR A 0 A3/ M 53 R - 20154 11 A 8 H~12 A 19 H
SUi - T BT AREE - AR E 20154F 11 22 H~12 A 19 H
KEEA G At 2015412 H 6 H~12 A 19 A
) B RHELHFIERM R
K 4 Y 19

s B

798 5 JoF 5 L 8 4 1) 3 T

201641 A 24 H~2 A 3 H
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4) BZRBELHMAE

K 4 824 1
R AR LS e i 2016 4£ 2 H 27 H~3 H 23 H
ANE Rl 8 A5 /A2 FR R 2 2016 422 H27H~3 A 5 H
= A %% 7B % fid 2016 4F- 2 H 27 H~3 H 24 H
fREN 1E KR 1 2016 -3 H 5 A~3 H 25 A
=i B 0% 375 Bk 75 REL i 5 11 53 AT 201643 H 16 H~4 A 2 A
7 Wl BBt S B E 2016 -3 H 13 H~4 A 7 H
Ui SR AR EE - A 2016 42 A 27 H~3 A 23 H
KB EA & At 2016 43 H 13 H~3 H 27 H
KOF O BB 2016 4F 3 A S H~3 A 18 H

(5) %5 U R 3 I A&
K 4 524 1 1]

INE K

N

T /R A R T 18]

2016 26 H 14 A~6 H 23 H

S SO 7

SRR 2

2016 /-6 H 14 H~6 H 23 H

g i
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g={l}

]
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2. BifRE (=) VAR

HELA
FA%s - BHE - RRAEBAREA
Ministry of Finance, Planning and Economic Development (MOFPED)
BIE KA ERRT RoSA H—
(BlEEER ) - RiE® 7 2 —B%)

Economist, Development Assistance & Regional

W

i

Mr. Denis Mugagga

Cooperation

TRNVX —GEBRRE

Ministry of Energy and Mineral Development (MEMD)
Hon. Eng. Simon D’Ujanga
Mr. Fred Kabagambe-Kaliisa

Minister of State for Energy

Permanent Secretary

C-wapsii:lln
Electricity Regulatory Authority(ERA)
Dr. Geofrey Okobi Director Economic Regulation

Mr. Ivan Karau Kisembo Senior Projects Engineer-Development

A REN

Uganda Electricity Transmission Company Limited (UETCL)
Mr. Eriasi Kiyemba Managing Director / CEO
Mr. William K. Kiryahika Deputy CEO

Mr. Buhanga Boneventura
Ms. Rachel A. Baalessanvu
Mr. Valentine K. Katabira
Mr. Frederick C. Zesooli
Mr. George Rwabajungu

Mr. Mutyaba Christopher M.

Mr. Jenkins Miiro Nelson
Ms. Pamela Kanyunyuzi
Mr. Masereka Enos Bright
Ms. Diana Nakabugo

Mr. Mark Namungo

Mr. John Othieno

Mr. Herbert Opolot

Manager Planning and Investments

Senior Planning Engineer

Manager — Operations & Maintenance
Manager - Human Resource & Administration
Manager - Finance, Accounts and Sales
Senior Maintenance Engineer — Substations
Senior Business Analyst

Business Analyst

Planning Engineer

Planning Engineer

Senior Power Analyst

Principal Environment Officer

Principal Procurement Officer
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Mr. Mukasa Fred

Mr. Deride Luyima

Mr. Asen Habumugisha

Mr. Kironde Jimmy

Mr. Andrew Geno Omalla
Mr. Mukwaya Paul Mathew
Mr. Muwambi Erisa

Mr. Ocom Justin

Mr. Kahororo Job

A v FELEAH

Principal Development Engineer
Technical Engineer

Senior Surveyor

Senior Control Engineer
Technical Officer Projects
Technical Officer (Maintenance)
Surveyor

Drawing Office Supervisor

Draughtsman

Uganda Electricity Distribution Company Limited (UEDCL)

Mr. Laurn Bamanya

EERE BB
Office of the Solicitor General
Mr. Christopher Gashirabake

U H v HERR
Uganda National Roads Authority

Mr. Ongom Justine

7 A Atk
UMEME Corporation
Ms. Patricia Ocan

Mr. Hiire Nicholas

YA ¥ AARE KRG
Embassy of Japan in Uganda

fm i

AT IR

B EA

H¥ &1

e AR

PRy AR

Projects Manager

Director Legal & Advisory Services

Manager of Maintenance

Asset Investment Planning Manager

Senior Planning Engineer
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3. T & (M/D)

Minutes of Discussions
on the Preparatory Survey
for Greater Kampala Metropolitan Area Transmission System Tmprovement Project
between
Uganda Electricity Transmission Company Limited (UETCL)
and
JICA Preparatory Survey Team
(Draft Final Report Explanation: Fourth Field Survey)
Dale: 21 June 2016
Kampala, Uganda
JICA Preparatory Swrvey Team (hereinafter referred to as “The Team™) led by Mr, Masatsugu
Komtiya (Yachiyo Engineering Co., Lid.) conducted the fourth field work on (he preparatory survey for the
Greater Kainpala Metropolitan Area Transmission System Improvement Project (hereinalier referred to as

" June, 2016 and had a series of discussion with the officials of UETCL

“the Project”) from 15 June to 22
regarding the draft final report. The First Preparatory survey commenced in August 2015.

Although the basic understanding and agreement on the project during the field survey is subject
to change following further discussions during JICA’s appraisal mission scheduled from the begmning to

the middle of July, 2016, the both parties understand and agreed the following items.

1. Contents of Draft Final Report
The Team submitted the Draft Final Report to UETCL on 10" of June, 2016 and explained the
contents of report during the field survey im Kampala.
In conclusion, UETCL agreed to the contents of the report in principle and the Team agreed to receive

comments to be provided by UETCL and reflect them in the Final Report.

2. Required technical specifications for equipment
The Team explained that from the views stated below, technical requirement should be considercd to
key cquipment, namely; mobile substation, Gas Insulated Switchgear (GIS), transformer (TR) and

High-Tension Low-Sag (HTLS) conductors.

No, Consideration M0b11.e GIS TR HILS
substation conductors
[ | Manufacturing expericitce, considering high quality @) O O ©
and reliability
2 Criteria to type test reports for the qualily assurance O O @) 0
3 i Endurance of vibration, considering the ocenrrence of @) O O
earthquakes in Uganda and during the transportation
4 SF; gas sealing with the consideration of environment O Q
protection and maintenance
5 GI8 Equipment for mobile substation to be {illed with Q
8Ty gas at mnormal working pressure before
transportation to site, considering the public safety
& | The mobility requirements on Ugandan Roads @, .

fRemark] Circle (O) shows equipment applicable to cach consideration,

g
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UETCL understood the necessity to observe these views and thus agreed to add to the specilications

described in the Appendix-1.

3. Harmonization with the other donors projects
UETCL explained that the anticipated comumissioning time of Kawanda-Masaka Line funded by the
World Bank and Mukono Substation finded by China Export-Import Bank are as (ollows:
(i) Kawanda —Masaka Project: End of June, 2017
(i) Mukono Substation Project: End of November, 2018 (Thirty months afier Site Hand-over date

which took place in June, 2016),

Thercfore, both sides confirm that by the expected time for commencement of works for the Project,

mn Janvary 2019, above-mentioned projects will be commissioned.

In case that the above-mentioned projects delay for any reason, UETCL agreed to make actions for the

Project stated below witlu its own budget;

(i) 220 kV transmission lines connection work (Related to World Bank)
Since 220 kV transmission line branch towers arc installed in the Project, UETCL is required o
connect the 220 kV transmission line between the branch towers nnder the Project and the towers
of Kawanda-Masaka Project (World Bank) and to carry out necessary work [or setting the related

protection system for the fransmission line.

(i) Final cabling worlk between GISs of New Mukono Substation (Japan) and Mulono
Substation (China) (Related to New Mukono Substation)
The project is planned to lay 132 kV cables between New Mukono 220/132 kV Substation to
Mukono 132/33kV Substation and cables to be commected to transmission line toward Namanve
Sounth Subsiation,
Even in the event of delay of Mukono 132/33 kV Substation, the Project will constract two cable
heads (onc is for sending to Namanve South Substation through 132 kV transmission line and the
other is for sending to Mukono 132/33 kV Substation), and UETCL shall conduet the final
conuection work between the cable heads and overhead lines and necessary work for related
protection system,
Both sides also confirmed the contents of Appendix-2, stating the impact of delaying other donors’

constructions.

4. Further schedules of Environment Iinpact Assessment (EIA), Abbreviated Resettiement Action

Plan and License from National Forestry Authority
UETCL agrees to conduct the further schedules as stated below:

(i) EIA Permit
ETA Draft Final Report will be submitted from AWE, which is hired by the Team, to UETCL

o 7
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around 23™ June. After UETCL’s review, the comments will be submitted to AWE, UETCL shall
submit the Final Report to NEMA for the approval. After the submission of the repott, AWE will
respond to any comments from NEMA. The expected time of obtaining the EIA certificate will
be the 15™ of September, 2016. A copy of the certificate from NEMA will be sent to JICA by
UETCL.,

(i) A-RAP (CGV’s approval)

AWE shall submit the A-RAP Dralt Final Report to UET'CL and the Team on 24" of June. After
that, UETCL and the Team shall commence the review and provide any comments to AWE,
Based on these comments, AWE shall submit the A-RAP Final Report to UETCL and UETCL
shall submit it to CGV accordingly.

The proposed time of UETCL’s submission of A-RAP Final Report to CGV will be 11" of July.
After the submission of the report, AWE will respond to any comments from CGV, A copy of the
approval document will be sent to JICA by UETCL.

(ii)) License from National Forest Authority (NFA)
UETCL informed the Team about tentative schedule of the NFA license as follows:
< NFA’s survey: 2 months, from beginning of June to end of July, 2016
< Clarification meeting between UETCL and NFA on compensation fee: 1 moith, from the
end of July to the end of Aungust, 2016,
< Disbursement of compensation fee by UETCL to NFA: by the end of September, 2016.
UETCL also confirmed to continue to make the necessity proccdures as stated above for

obtaining the licensc from NFA by the end of September, 2016 and report the result to JICA.

5. Requircment for mobile substations

UETCL requested the following features to the mobile substations to be procured under the Project.

The Team agreed to reflect these specifications into the Final Report.

(i) UETCL requests to provide one trailer head to cach set of mobile substations. The Team
confirmed it.
(i) UETCL proposed that mobile substations be designed for use at substation sites and two methods
of connection to existing busbars are considered as below:
< Connection method 1: Cable
Overhead conductor — mobile cable head — cable — mobile cable head — Overhead conductor
— Bushing of primary voliage side of GIS
< Method 2: Overhead conductor
Overhead conductor — Bushing of primary voltage side of GIS
Therefore, UETCL requested the project to provide equipment for above-mentioned two different
connection methods for the connection to the existing busbars as accessories to cach set of

mobile substation. The Team conflirmed i,

//4//
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6. General layout plan and single line diagram of substation

UETCL agreed the substattons to be rehabilitatcd / constructed by the Project are designed as

Appendix-3 shows,

Appendix:
1. Technical specifications
2. The impacts of delay of other donor’s constructions

3. General layout plan and single line diagram of the substations

gl O

i
Mr, Masatsugu Komiya Mr. Eriasi Kiyemba
Chief Consultant Managing Direcior / CEO
Yachiyo Engineering Co., Lid. Uganda Electricity Transmission Company
Limited (UETCL)
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Appendix-1 Technical specifications

(1) Mobile substation

1)  Draft requirement for prequalification

>

To have at least five expericnces to procure high voltage mobile substations

(Primary voltage: at least 66 kV and at least onc shall be 132 kV or above).

To have at least fifteen years of transformer manufacturing experience (132kV or

above)

To submil the procurement certificates for the five expericnces of the mobile

substations supplicd

To submit the type fest report including lightning impulse test certificd by

laboratory satisfying ISO or equivalent

2) Draft tender specification

Key specifications are stated below.

»

Mobile substation equipinent which mcludes the 20MVA 132/33-11kV transformer,
swilchgear facility and substation facilitics in different trailers to secure both

mobility enough to move within Uganda.

Capability of moving on 12% of the uphill and turniug which cnable to enter into

the road with its width of 7.5 m.

Low noise (70 dB or less)

Table 1 Main specification of the mobile substation

132/ 33 kV — 11 kV Multi ratio mobile substation

(&) Local monitoring system

Nao, Description ! Specification
<Common specification>
(1) Standard IEC or equivalent
) Composition Considering the road condition of Kampala Metropolitan

Area, it shall be a separate type comprising of primary side
mobile switchgear, mobile transformer and secondary side

switchgear

&) Operation condition At the commissioning, the equipment shall be fully ready to
be available al any necessary sites. (To be mobilized with
tully equipped)

(4 Connection method Connection between existing busbars and primary side
mobile GIS shall be done by either cable or overhead
conductors.

(5 SCADA system SCADA terminat unit shall be equipped

active power, energy, etc.) shall be equipped.

A-3-5
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Appendix-1 Technical specifications

132 / 33 kV — 11 kV Muiti ratio mobile substation

No. Description Specification
{7 Altitude Between 1,000 m and 1,500 m
(&) Accessories Mobile post insulators, mobile cable head, lightning an‘estmL
power cable ete. to be connected between the switchgear an
transformer etc,
(9 Tolerable vibration in operation 0.3G (Resonance sing wave 3)
(10 Tolerable vibration during 3G (Marrum road)
transportation
(n Other Vibration recorder shall be [mished for the mobil
transformer.
<Mobile transformer>
(1) Capacity 20 MVA
(2) Rated voltage Primary: 132kV
Secondary: 33 ~ 11 kV
(3) Tap position Primary
(4 Tap range 132 kV +5%/-12,5%
(5) Fap number 17 taps (+4 taps/-15 taps)
(6) Grounding system Primary: Neutral direct grounding
Secondary: Direct grounding
(7) Auxiliary transformer
- Primary 3Z3orlttkV
- Secondary 0.4kV
- Capacity 100 kVA
{8 Cooling system ODAF
€] Impedance To be informed by the detailed design
(10) Insulation oil tank To endure abnormal internal pressure when the three-phase
short circuit fault happens.
(1D Others Each parts of mobile substation shall endure against

eleciro-magnelic power caused by three phase short circuit
faults and vibration during transportation

<Mobile switchgear>

(O Voltage 132 kV Primary), 33-11 kV (Secondary)
(2 Breaking method Gas insulated switchpgear (GIS)
(3) Insulation mode SEs
4 Secondary feeder number 2
(5 Gas pressure during the 0,15 MPa or less
transportation
(&) Gas leakape rate 0. 1%/year or less
(7) Other Secondary voltage switchgear shall be equipped into one
separated trailer or together into mobile transformer
<Vehicle>
ey Maximum gradient 12%
@3 Turning radius To be capable of entering into road with the width of 7.5 m.
&) Gross Vehicle Weight (GVW) GVW limitation is 56 ton.
(4 Number of axle Manufacturer standard

Maximum axle load is 8 ton or less

ﬂ,

iz
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Appendix-1 Technical specifications

(2) Gas Insuiated Switchgear (GIS)

1)  Draft requirement for prequalification
» To have records of manufacturing GIS, which satisfies the technical specifications on
Table 2 and Table 3 beyond 15 years

» To submit five procurement certificates from electric power companies

# To submit the type test report including lightning impulse test certified by laboratory

satisfying 1SO or equivalent

2) Draft tender specification

Key specifications are stated below.

» The equipment is able to be dircctly connected to power transformer (applied to
Kawaala Substation)
Table 2 Specification of 132 kV Gas Insulated Switchgear

_____ No. Description Specification

(0 Standards 1EC, JEC or equivalent

(2) Model Outdoor

(3) Busbar Double bus

(4) Gas leakage 0.1% or lower per year

(3) Rated voltage 145kV

©) Rated current To be informed by the detailed design
(M Rated interrupting current 31.5kA

(8) Rated short-time withstand current (short | 31.5 kA (3 sec.)

time)
(9) Rated basic impulse withstand voltage 650 kV
(10) | Rated power frequency withstand voltage | 275kV
(1 min.)

(11) | Auto-reclosing Three phase bundie
(12) | Operating sequence 0-0.3 sec.-CO-3 min.-CO

(13) | Current transformer 6 CTs/phase

(14d) | Voltage tramsformer 3 CVTs/phase

(15) | Tolerable vibration 0.3G (Rescnance sine wave 3)
(16) | Tolerabie vibration during transportation 3G

(17) | Gas leakage rate 0.1%/year or less

(18) | Other - To be accessible to the local panel without using

ladder,
Table3 Specification of 220 kV Gas Insulated Switchgear

No. Description Specification
() Standards [EC, JEC or equivalent

(2) Model Outdoor

3 Busbar Double bus

(4 Gas leakage 0.1% or lower per year

(3) Rated vollage 245 kV

Y
7
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Appendix-1 Technical specifications

(6y | Raled current To be informed by detailed design
(N Rated interrupting cwrent 40.0kA
(8y | Rated short-time withstand current (short | 40kA kA (3 sec.)
time)
(9) Raled basic impulse withstand voltage To be informed by detailed design
(10y | Rated power frequency withstand voltage | To be infonned by detailed design
(1 min.)
(11) | Auto-reclosing Three phase bundle
(12y | Operating sequence 0-0.3 sec.-CO-3 min.-CO
(13) | Cwrent transfonner 6 Cls/phase
(14) | Voltage transformer 3 CVTs/phase
(15) | Tolerable vibration 0.3G (Resonance sine wave 3)
(16 | Tolerable vibration during transportation 3G
(17y | Gas leakage rate 0. 1%/year or less
(18) | Other - To be accessible to the local panel without using
ladder.
(3) Transformer
1)  Draft requirement for prequalification
» To have at least five experiences to procure power transformers (Primary voltage:
132 kV or more).
»  Tohave at least fifteen years of manufacturing experience
> To submil five procurement certificates from clectric power companies
» To submit the type test report including lightning impulse test cerlified by
laboratory satisfying ISO or equivalent
2}  Draft tender specification
Key specifications are stated below.
» Low noise (70 dB or less)
Table 4 Specification of the transformer
No. Description Specification
(D Starrdard 1EC, BS or equivalent
(2) Capacity (To be specified depending on project site)
3 Rated voltage (fo be specitied depending on project site)
() Tap position Primary
(5) Tap range +5%/-12.5%
(6} Tap number 17 taps (+4 taps/-15 taps)
{7 Grounding system Primary: Neutral direct grounding
Secondary: Direct grounding
(8) Auxiliary transformer
- Primary 33kV
- Secondary 0.4kV

/%/
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No. Description Specification
- Capacity 100 kVA
(D Cooling system ONAN / ONAF
(10) Impedance (To be specitied depending on project site)
(1) Altitude Between 1,000 m and 1,500 m
(4) High-Temperature Low-Sag (HTLS) conductors
1)  Dyaft requirement for prequalification
Shown m Table 5 (10), (11)
2) Tender specifications
The items of the specifications which should be well noted are stated as follows:
»  To carry out reconductoring without incrcasing load siress to existing towers.
Table 5 Specification of High Temperature Low Sag conductors
No. Description Specification
(1) { Applicable standards IEC and JEC or equivalent standard
(2) | Type Gap conductor or Invar conductor
(3) | Definition Gap conductor:
The core is Ultra high strength galvanized stecl. The
conductor is Super thermal-resistant aliiminum aHoy. It offers
excellent low sag and current-carrying characteristics at a
high conductor temperature,
Invar conductor:
The core is Aluminum clad invar alloy. The conductor is
Super thermal-resistant aluminum alloy, It offcrs cxcellent
low sag and current-cartying characteristics at a high
conductor temperature.
(4) | Malterial Gap conductor:
Core: Ultra high strength galvanized steel
Conductor: Super thermal-resistant aluminum alloy
Grease: Thermal-resistant grease
Invar conductor:
Core: Aluminum clad invar alloy
Conductor: Super thermal-resistant aluminum alloy
(5) | Nominal diameter Equivalent to Lynx
(6) | Ultimate tensile UTS which Maximum working tension becomes less than
strength (UTS) 36% of Lynx UTS (79.8kN) or equal when condition changes
fromn condition 1 to condition 2.
Condition 1; Everyday stress (EDS)
EDS: Less than 20% of HTLS UTS or equal
Conductor temperature: 26 °C
Wind pressure: 0 Pa
Condition 2;: Worst case
Maximum working tension: Less than 36% of Lynx UTS
(79.8kN) or equal
Conductor temperature: 8 °C
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No.

Description

Specification

7

8

©)

(10)
(n
(12)

Current-carrying
capacily at maximuim
operating temperature

Sag condition
{Span; 300 m)

Strength soundness of
tower after replacing
conductor

Supply record
Manufacturing record

Special tools/iraining
by supervisor

Wind pressure: 510 Pa

Greater than 1010 A or equal

¥*#*Calculation Condition***

Ambient temperature: 35 °C

Wind velocity: 0.6 m/s

Wind direction; 0°

Solar radiation; 0.1 W/m®

Emussivity of conductor surface: 0.6

Elevation above sea level: 1,200 m

Frequency: 50 Hz

Maximum working tension is less than 36% of Lynx UTS

(79.8kN) or equal when condition changes firom condition

1 to condition 2.

2) Sag is less than maximum sag of Lynx (7.6m at the span
of 300 m) or equal when condition changes from
condition 1 to condition 3.

Condition 1: Everyday stress (EDS)

EDS: Less than 20% of HTLS UTS or equal
Conductor temperature; 26 °C
Wind pressure: 0 Pa

Condition 2: Worst case
Maximum working tension: Less than 36% of Lynx UTS
(79.8kN) or equal
Conductor temperature; 8 °C
Wind pressure: 510 Pa

Condition 3; Maximum sag
Conductor temperature: Temperature at 1010 A (HTLS)

75 °C (Lynx)

=N O B o B

L

Wind pressure: 0 Pa
To check insufficicnt strength by the follows and to reinforce
tower so that the tower ensures soundness of tower as support
of transmission line after replacing conductor.
(@ Design change of conductor from the existing
design
2 Steel corrosion of existing tower
@ Unequal displacement of tower foundation and
displacement of tower member
@ Quality of tower material
More than 2,000 km
More than 15 years

Gap conductor requires special tools and traming by
supervisor.

Note: If there arc some defects on the existing towers, repair work shall be carded out by UETCL.

&
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Appendix-2
June 21, 2016
JICA Study Team

The Impacts of Delay of Construction Funded by Other Donors

Projects funded by other donors that are related to the Project arc planned to be commissioned long
before commissioning of the Project. In spite of low possibility, completion of these projects may be
later than completion of the Project duc to unexpected rcasons. Therefore, the impacts of these cascs

have been summarized as part of the negative risk management as follows.

1. The impact of delay of construction funded by the China Export-Imporl Bank (construction of
Mukono substation)

Since contract of Mukono substation, Namanve south substation and Luzira substation have been

made together, the following two cascs of delay can be considered. However, operational problenis

will not oceur in both cases.

(Case 1) Only construction of Mukono substation will delay.

Since New Mukono Substation cannot be connected to 132kV transmission line between
Nalubaale Substation and Namanve substation, and power syslem configuration of 132kV
transmission line between Nalubaale Substation and Namanve Substation is almost same as
current power system configuration which components of the Project are not applied. Thercfore,
there are no problems when it is normal state, but 125% overload will occur at 132kV
transnussion line between Kampala North Substation and Lugogo Substation and 121% overload
will occur at 132kV transmission line between Kawaala Substation and Mutundwe Substation
when N-1 contingencies occur at 132kV transmission line between Nalubaale Substation and
Mukono Substation in 2022 cross-section. Howcver, since conductors of these overloaded
transmission lines are supposed to be upgraded to HTLS conductors in the Project, actually

overloads will not oceur,

(Case 2) Construction of Mukono Substation and the other subslations will delay together.
Since Mukono Substation, Namanve South Substation and Luzira Substation are installed for
supplying to industrial parks mainly, delay of construction of the substations leads to reduction of
electric load. Therefore, conditions of power flow will be improved compared to the Case 1.

[Conclusions]

2
/"L
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Power System Operation:
Operational problems such as overload will not occur until 2022 cross-scction.
Construction by the Projcct (JICA):

- Installation of 132kV power cables between 132kV busbar at New Mukono Substation and
132KV busbar at Mukono Substation, protection relay and communication lincs.

- Installation of 132kV power cables between 132kV busbar at New Mukono Substation and
132kV transmission line for Namanve South Substation, protection relay and communication
fines.

Construction funded by the China Export-lmport Bank:
- Connection of cables described in Construction funded by JICA above, and alignment of

proiection relay.

The impact of dclay of construction funded by the World Bank (220kV transmission line between
Kawanda substation and Masaka substation)

Since 220kV equipment in Buloba Substation camnot be uscd, Buloba Substation can be wsed
only as distribution substation (132/33kV, 40MVA*2) which is supplicd from Mutundwe
Substation with Kabulasoke Substation by 132kV lcct transmission line (110MVA).

{Conclusions]

Power System Operation:
Operational problems such as overload will not occur untif 2022 cross-section.

Construction by the Project (JICA):
- Installation of 220kV towers, conductors and OPGWs between Buloba Substation and 220kV

branch towers,

Construction funded by the World Bank:

- Comnection of conductors and OPGWs at 220kV brunch lowers.

- lmplementation of works [or commissioning such as changing settings for proiection relay.
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Minutes of Discussions
on

the Preliminary Survey
for

Greater Kampala Metropolitan Area Transmission System Improvement Project
between
Uganda Electricity Transmission Company Limited (UETCL)
and
JICA Preliminary Survey Team

Date: 2nd March 2016
Kampala, Uganda

JICA Preliminary Survey Team (hereinafter veferred to as “The Tearn™ led by Mr.
Kazunari Nogami (Yachiye Engineering Co. Ltd.) started the preliminary survey for the
Greater Kampala Metropolitan Area Transmission System Improvement Projeet (hereinafter
referred to as “the Project”) in September, 2015 and conducted the first feld survey and second
field survey from September to December, 2015.

In addition, Japan International Cooperation Agency (JICA) dispatched the Pre-fact
Finding Mission in December, 2015 and agreed to the preliminary outline of the Project with
the officials of Uganda Electricity Transmission Company Limited (hereinafter referred to as
“UETCL") which is reflected on the Minutes of Discussions for the Pre-fact Finding Mission
signed on 18th December, 2015 (hereinafter referred to as “M/D™).

The Team has prepared an Interim Report on the project in conformity with the
contents of the M/D and submitted a copy of the report to UETCL.

The Team shall have detailed discussions with officials of UETCL from 29th February,
2016 for the purpose of explanation of the content of the report, and will reflect any comments
arising out of the discussions in the Draft Final Report.

(End)

Annex:
Annex-1: Summaxry of the Interim Report
Annex-2: Interim Report

e - :

2 -

Mr. Kazunari Nogami M. Eriast Kiyen{ba
Chief Consultant Managing Director / CEQ
Yachiyo Engineering Co., Ltd. Uganda Electricity Transmission Company

Limited (UETCL)
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2nd Mareh, 2016
Yachiyo Engineering Co., Lid.

The Preparatory Survey on the Project for
Greater Kampala Metropolitan Area Transmission Systemn Improvement

Summary of the Interim Report

JICA Prefiminary Survey Team (the Tearn) led by Mr. Kazunari NOGAMI, Yachiyo Engineering Co.
Ltd. started the preliminary survey for the captioned Project (the Project) in September, 2015 and

conducted the first field survey and second field survey from September to December, 2075,

In addition, Japan Intemational Cooperation Agency (JICA) dispatched the Pre-fact Finding Mission
in December, 2015 and agreed the outline of the Project with the official of Uganda Electricity
Transmission Company Limited (UETCL) on the Minutes of Discussions (M/D) for the Pre-fact
Finding Mission on 18th December, 2015 as attached to this summary of the Interim Report (the

Summary) as per Attachment-1. The Team prepared the Interim Report in conformity with the contents
of the M/D.

The summeary is accompanying the following attachments,

1.

Attachment-1:  Minutes of Discussions (M/D) for the Pre-fact Finding Mission sighned on
18th December, 2015

Attachment-2:  List of the components of Project

Attachment-3:  Location of the Project Site

Attachment-4:  Table of the contents of the Draft Final Report

Components of the Project

Based on the power system plan conducted in the preparatory survey, UETCL and the Team
confirmed the components of the Project as shown in Attachment-2, and agreed on M/D for the
Pre-Fact Finding Mission on 18th December, 2015 as shown in Attachment-1. However, in
consideration of the discussion with UETCL, the following modification and addition of the
components will be condueted for the components of the Project. The location of these Project sites
are shown in Attachment-3.

»  To improve reliability of 220 kV transmission network, 4 circuits of 220 kV transmission lines

shall be led to 220 / 132 kV New Mukonao Substation and 220 / 132 kV Buloba Substation of
the Project instead of 2 circuits. The number of the 220 kV mcoming lines to these substation
will be modified from 2 circuits to 4 circuits in the components list in the Draft Final Report.

As the result of power system Planning in the preparatory survey, it is revealed that bus
arrangement at the existing Mutundwe Substation shall be modified from single bus
configuration to double bus configuration to improve power supply around the west-southern
transmission network of the Kampala metropolitan area fundamentally. The modification work

1

2nd March, 2016
Yachiyo Engineering Co., Lid.

of bus arrangement at Mutundwe Substation will be included in the components [ist in the Draft
Final Report.

2. Background of selection of the components of the Project

The power system plan is formulated by repeated consultation with TUETCL about jdeal power

system in Kampala metropolitan area in 2030, the target year of the power system plan, with

reviewing Grid Development Plan of UETCL in consideration of the on-going projects as the

background of selection of the components of the Project. Outline of the results of power system

planning is described as follows, The power system configuration of the Kampala Metropolitan Area

in 2030, the target year of the Project for power system plan is shown in Figure 1.

>

The profects which have already been committed are mcluded i the power system plan; ie.,
Namanve South Substation, Luzira Substation and Mukono Substation which will be installed
by another donor in 2018,

To enhance eastern power system of Kampala metrapolitan area through effective utilization of
220 kV transmission lines, 220/132kV New Mukono Substation is planned in power system
plan.

To enhance western power system of Kampala metropolitan area through effective utilization of
the 220 kV transmission lines, 220/132kV Buloba Substation is planned in power system plan.

Power supply to Gaba Substation is secured by effective utilization of 132 KV transmission line
between Muotundwe Substation and Eniebbe Substation currently under construction stage by
another donor via Entebbe Highway Switching Station.

Since strategic planning to reduce social impact is required in consideration that the components
of the Project related to transmission lines are located in Kampala metropolitan area,
High-Temperature Low-Sag wire (hereinafter referred to as "HTLS wire") is applied to the

sections shown in Attachment-2.

In power system plan, 2 circuits of transmission lines between Bujagali Power station and
Nalubaale Substation are planned to be open operation under normal cendition for effective use
of transmission lines upgraded with HTLS conductors without high level of transmission losses.

220/132kV transformer, holding unit capacity of 250MVA, will be increased from 2 units to 3
units at Bujagali Substation in consideration of above mentioned open operation between
Bujagali Substation and Nalubaale Substation.
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Fignre 1 Power system configuration of the Kampala Metropolitan Area based on formulzted

power system plan in 2030

3. Submission of the Draft Final Report

The Team continues discussions with UETCL on the Project and the results of the discussions will be
summed up to the Draft Final Report. The table of the contents of the Draft Final Report is shown in
Atthachment-4. The black-colored sections in Atthachment-4 have been already confirmed in the
Interim Report. The red—colered sections in Atthachment-4 will be discussed with UETCL., sorted in

the Draft Final Report and submitted to UETCL for confirmation.

However, it is paid attention that the contents of the Draft Final Report will be reviewed by JICA and
modification maybe conducted to form the Profect jn conformity with the concept of the Japanese

Yen Loan Project.

In addition, environmental and social consideration for the Project will be described in the Draft
Final Report, based on the report prepared by the local consultant. The survey by the Jocal consultant
will be completed in the middle of 2016. Therefore, contents of environmental and social
cansideration for the Project will be added to the Draft Final Report after submission of the report by

the local consultant.

- End -

List of the components of the Project

Attachment-2

(2) New Mukono Substaticn -Mukono

Substation

Main component Qutline Contents
1. Buloba Substation
(1) 220/ 132 XV Transformer 125 MV A <2units
(2) 132 /33 kV Transformer 40 MV Ax2units
(3) 220 kV Switchgear 1 lot New Construction
(4) 132 kV Switchgear 1 lot
(5) 33 kV Switchgear 1lot
(6) Control building 1 lot
2. New Mukono Substation
(1) 220/ 132 XV Transformer 125 MV Ax3units
(2) 220 KV Gas Insulated Switchgear 1ot New Construction
(3) 132 KkV Gas Insulated Switchgear 1 lot
(4) Conirol building 1 ot
v | 3. Kawanda Substation
;'__ (1) 132 /33 kV Transformer 60 MVAx1unit
=] Upgrade
§- (2) 132 kV Switchgear 1lot
(3) 33 kV Switchgear 1 lot
4. Kawaala Substation
(1)132 /33 kV Transformer 40 MV Ax3units
(2)132 /11 XV Transformer 20 MV Ax1unit
(3)132kV Gas Insulated Switchgear 1 fot Renovation
(4)33 kV Switchgear 11lot
(5)11 XV Switchgear 1lot
(6) Contro] building 1 lot
5. Bujagali Substation
(1)220/ 132 /33 kV Transformer 250 MV Axlunit
(2)220 kV Switchgear 11lot Upgrade
(3} 132 KV Switchgear 1lot
6. 220 kV Transmission Line
(1) Branch point of Buloba Substation — Buloba | Approx.0.9 kmx2cct New Construction
— Substation
E (2) Branch point of New Mukono Substation ~ Approx.5.0 kmx2ect New Construction
g_ New Mukono Substation
Z- | 7. 132 kV Transmission Line
= (1) Buloba branch point-Buloba Substation Approx.0.8 kmx2cct New Construction
Approx.0.8 kmx2cet New Construction
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Technical Memorandum

on
the Preparatory Survey
for

Greater Kampala Metropolitan Area Transmission Svystem Improvement Projeet

between

Uganda Flectricity Transmission Company Limited (UETCL)

and
JICA Preparatory Survey Team

Date: 21 March 2016
Kampala, Uganda

JICA Preparatory Survey Team (hereinafter referted to as “The Team™} ied by Mr. Kazunari
Nogami (Yachiye Engineering Co. Ltd.) started the preparatory survey for the Greater Kampala
Metropolitan Area Transmission System Improvement Project (hereinafter referred to as “the Project™ in
Septernber, 2015 and conducted the first field survey and second field survey fiom September to December,
2015.

Although, the Ugandan side understands that no commitment is made from the Japanese side
concemning the realization of the Project at the stage of preparatory survey, UETCL and the Team had a
series of technical diséussion on the basic design of the Profect. In addition to the contents of the Interim
Report submitted to UETCL on February, 2016, and comments received from UETCL that shall be
addressed in the Draft Fina! Report, UETCL and the Team further agreed to the technical items stated
below from the view of the technical adequacy, The both parties also understand that the project
components, including the items stated below are subject to change during the period to be examined by
JICA.

1. Substation design
(1) Design of the busbar extension at Mutundwe Substatjon
To improve reiiability, UETCL and the Team confirmed necessity to include the modification work of
the bus configuration from the single to double in the Project as shown m Attachment-1 and
Attachment-2.
(2) Utilization of Gas Insulated Switchgears (GIS) to New Mukono Substation
Te secure reliable supply, both parties confirmed to apply Gas Insulated Switchgears to both 220 KV
and 132 kV sides at New Mukono Substation as the substations planned in the eastern area such as
Namanve South Substation, Luzira Substation and Mukono Substation.
(3} Interconnection configuration in the 132 kV side of New Mukono Substation to Nafubaie
~ Lugogo 132 kY Transmission Line
Based on power flow analysis, it is revealed that the double-pi interconnection shall be applied in the
132 kV side of New Mukono Substation of the Project in consideration of bus failure at Mutundwe
Substation, in case that the bus-corfiguration at Mutundwe Substation kept in the single arrangeme;

A2

as the existing, However, the modification work of the bus configuration from the single to double at
Mutundwe Substation is incjuded as the components of the Project as mentioned above. It is revealed
by power flow analysis under the condition that open-pi interconmection ¢an be applied in the 132 kV
side of New Mukono Substation even in consideration of the bus failure at Mutundwe Substation.
Therefore, UETCL and the Team confirmed to apply open-pi interconmection in the 132 KV side of
New Mukono Substation.

{4) Location of the acesss roads to Buloba Substation and New Wukono Substation

<

To avoid additional land acquisition, UETCL and the Team confirmed that the access road (8
meter-width} to Buloba Substation shall be located within the corridor of 132 kV outgoing lines from
the substation, which is reaching the Masaka Road, as Attachment-3.

UETCL and the Team also confirmed that the access road to 220 7 132 kV New Mukone Substation
shall be prepared in the Project by improving the existing road branching from Jinja Road up to the
substation site.

{9} Technical requirements of mobile substations and Gas Insulated Switchge;ars (GI8)
To secure quality and reliability, UETCL and the Team confirmed in principle to apply the
requirements of mobile substations and Gas Insulated Switchgears of the Project as described in
Attachment4. And also UETCL and the Team confirmed the cost estimation of the Project shall
reflect the equipment which shall fulfill the requirement described in this attachment.

{6) Power outage plan
Both parties confirmed that power outage required for the implementation work of each components
of the Project shall be minimized by shifting the period not to occur at the same time as much as
possible. UETCL agreed to take appropriate countermeasures for tnavoidable outage for
implementation of the Project with notice in advance to the public by themselves.

2. Transmission design

(1} Installation of the 220 k¥ |ines of the Project within Nadagi Forest Reserve
UETCL has submitted a request letter to NFA for approval to install 3¢ m-width corrdor for 132 kV
transmission lines planned under Mukono Industrial Park Substation within Nadagi Forest Reserve
and recefved the respond letter describing that NFA has no objection to the installation work. UETCL
explained to the Team that UETCL will take the same procedures for the 220 kV transmission lines to
220/ 132 kY New Mukone Substation of the Project, which is planned within Nadagi Forest Reserve,
and make adjustment with NFA so that the 220 kY lines can be installed within the Nadagi Forest
Reserve parallel with the 132 kV transmission lines under Mukono Industrial Park Substation.

{2} Arrangement of the corridor share within Nadagi Forest Reserve
To minimize the area for the above mentioned 220 kV incoming transmission lines to New Mukono
Substation, the corridor share will be applied between the transmission routs installed within the
Nadagi Forest Reserve in the dimensions described in Attachment-5.

{3} 220 XV branch tower at Buloba Substation

A



UETCL, the Team, and the consultant (Intec Group} and contractor (KEC) of the project for Kawanda
— Masaka 220 kV lines held a meeting on coordination for the configuration of the branch point to
Buloba Substation of the Project and reached to the following conclusions..

» Intec Group and KEC explained to the Team that the location of the branch towers to Buloba
Substation of the Project will be taken info consideration their planring of Kawanda — Masaka
220 kV lines.

» UETCL explained to the Team that, if location of the branch towers modified from where the
Team planned in the preparatory survey, the additional RAP Study for the small modification
around the branch point will be carried out by UETCL, if necessary.

»  The Team shall still include the cost for the branch tawers to the Project cost.

(4} Technical requirements for High Temperature Low Sag conductors (HTLS)
UETCL confirmed to apply the requirements for prequalification and technical specifications for
HTLS conductors as shown in Attachment-6.

Attachment:
1. General layout of Mutundwe Substation
2. Single line diagram of Mutundwe Substation
3. Access roads route map
4. Technical requirement for Mobile Substation and GIS
5. Arrangement of corridor share within Nadagi Forest Reserve.
6. Technicat requiremen)‘. for HTLS conductors
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Mr. Kazunari Nogami Mr. Eriasi Kiyemba
Chief Consultant Managing Director / CEQ
Yachiyo Engineering Co., Ltd. Uganda Electricity Transmission Company

Limited (UETCL)
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