EavAVE E:3 1]
IRILFT—EENE
I T4 BHMKR A

E4vivk &

7 =K BB E

!

#E{mhE
WSS

Rk 26 £ 3 8
(2014 £)

MITITBUEA
EfF=iH H#E (JICA)

RERHRA =1t

C 3

ER

JR

14-055







EaAVE 3]
IRILFT—EENE
I T4 BHMKR A

54 #HE
7 =K BB E
W
BEE

Rk 26 £ 3 8
(2014 £)

MITITBUEA
EfF=iH H#E (JICA)

RERHRA =1t



(F X1

MSTATEOE NERR I, ~ Z U A JRE O T =K I FEEITHERRE HENZ A0 5 /7 i
EEMTDHZ EEREL, FFAEE KERGRASHICZGELE L,

AT, PR 25 45 7 ADoK 25 4F 12 A & T~ 7 U A EREOBUFRRE L 2175 & & b
(2. BRI do 1T 2 B A 2 Feht L. JRESR OEWNIEE AR T, 2 ZICAMREETEROED
LRV E L,

ZOHEEN, RFHEOHECTHT H L & HIT, MEOKAFBED —EORIBIENLSZ & & E
2HDOTY,

Kb, REICIWHH E THEE WO BRI L, DX 0 E#HH L B ET,

Wk 26 4 2 H
ASEATEOE N E B B
FEFEBRTE « NILBURES
R RS HE



(Z #9]

1. EOHE

-1 BX-B8%

~TUAHIE CIF [=E EWv)) 1k, 77V B KERML BEERICiE L, ADiE 1,591 5
N (2012 4, HFURAT) . B mifg 11.8 i u A — kL (HARDK 30%) #6635, b - %
Ao =T W mliEEF O E—7 ) lEFCETICHENRTNEETH S,

HEIX, ELoiZE A ERmEERCAE L T Y JANZIZE 0K U4 OifEx Hd o5 ~T7 v A
DML LT D,

~ 7 U A I3RS 560km, MEITH AT 75km (ZEE L., HFEIX 29,600 km* TH Y, T 7Y B3 LD
KEXELE2 NOEEEFF-> TS, [FHIE LI (Shire) AFENAY o _P)INTEWVTND,
~ 7 IAMNZESID S B RO H DIV 7 7)1l (Ruhuhu) Th b, <IEOHIEX, KENITIED
7 TR AR ORMSE S, ThEEY I—FR (HAEREY — FARBIH OREEHERS) |
Va TR - AR T VA Y BAE, T 7 U A Y T NOJERD A E o THERE U /- HERE R
(=7 UAWEL) & BAROHERSS TR S D,

1-2 EREE

~E®D GNI X 414 K KL, —A%720 GNI X340 F/v (2011 4F) TH Y., HRERITOR S SE
IZ& D &KL LT MEFRE] IR ST D,

~EOFHEFELITEETHY . F7EA O KO 85%ilr < % ¥k L OVRERBEF N HD
TWDN, [FIEOBEEAEFEIIREICAA SN A MaMEERL TR Y | ZE LIRS KRR & 7
PEHE 72T D,

7o, FEEEW TR OEE RS A2 ED TS X 8T JE, IR & Ol 23 E R ik
DN ST LTI x  NREETH 5 2 & oSkt o BRI L 5882 Z 103 <
R BRI IANET T D,

BT, BETEE O, BREOIEFERZE, 15, EROMERPEHA L, EI0KER X
WIEE 72 EOHBEMO R4y Elp EW, REREZILEL TS ERER->TRY, ~EBHI,
S OBYEOIEREIZ T, T, ERIROUE & $0E LIBESE~ORMSAGETIC L 5 E
BB OISV B L L, XS E1T-> T 5,

2. JOVIVIOEE- B

2-1  LEAIEHE

~ [ER LIS (Malawi Growth Development Strategy 11: MGDS 1) 128\ T, =RV X —BAFEITA
7 7 il OFffot T RE 7R BRR DT O D EE R L L TZESIT BTV D & & biT, [FREIGIC
B DIODEIEO—DL STV D, Fio, ENRFRI OB Z 2T 2012 4£ 9 HIZREHR



Sz TRRFEEELEHE)  (Economic Recovery Plan) 238\ T, B/IRENIERPEFEIZADA /37 b
ZHZTWDZ L% H1F, 2015 - F TEEMICTRIGET 25 L CRILOUGETH Y MHDEE TH 2,

2-2 HERtHI—-DOBIREHEE R

~E OB/ EIL, 2009 R TR 288MW TH Y . Z DN, KIFEEITH 284MW &/\ﬁ:@

IF 8% 5D D, KIFEENDOIZE AL LT~ T UA ML AME—DWJIITH S > LI
ENTEY, TNOENFRMEAEEIIHE TR 279MW L [RIEOK 3 ERED 98%iER % b T\ 5,

—J7, ~[ED 2012 FHIEORKEBEHTFEIL 34TMW TH Y, BHIGGE (288MW) & OFEREAN K
&<, BEVVLVTEENRBEDNEOFR, EESERINEAEL 0D, FHl, BE) ey /=

i (2,204,000 \) KOFEGSEETT7 7 22 A Yifi (1,297,000 A) (Z351F 2 EAETE R OV IR N K

RN KA TND, RV —FLLENETERNC LD & ) 75% (2005-2010 4F) &0 5 Eifki
R R 8 2 B S E DO KB B4 2020 4RI T TR 5%LL B8N L, 2030 4E121E
1,597TMW (272 % & TARS AL CTH Y | YENCIIT D E722 ) T IS kT3 2 BB BEHERE ) D 1n) R I3 MRER
DFETH 5,

FROBNFBEOLE LN KIET 5720, =R VF—HMERE ~ V¥ —/F (DOE) I,
2012 FEIfE, B (0~5 E) HH (5 4~10 E) £ (10 LA L) ORfEHREF 2T TV 5D,

B R G ClE, BUEORHE T 28 \Zxt LT, 2014 FPNISEERBA T EDO I BT T
I FEEEPT O % (64MW: HE& 4 (US$80 H 7:7)) KO 7 Z A FEEFNZIIT 2R EMIRO T (3
TR ED 2AMW 735 30MW ~HEAN) 2 FHE L TV 21E0, FEIICERT /K38 BT T
T, 9 HRICBIT 74—V T4 AXT ¢ OFEMAEFR L T 5,

IR R BCE I T, BEEEAHEI US$1,100 B (89 1,100 {EM) 12X v, # 700MW DK 7

SRR DR A5 1A LT\ D, [FFHECIX, AIEHEITRe v CHFE R &K 38 BTk i 4 1%
L. REMIRRGTEEM, AFLEAERL, B TEOEMS, BT L1cbh D,

FWREEHECIX, defo 2 =7 LEE A9 2 Songwe )IFE B HECTHRIE S 415K 150

B ZAEE L, US$500 HH (9500 fEF) OFE T, 350MW OENBIENTESN TS,
B, ~ETIE, v 7 vA Bt (BUFFTA. ESCOM) 7235, 57, BlE4 Rt L
W5,

3. JOVihhoBE®

RN T Z > 2 A Y RIZBW T, BT 07 3 =K EFTNICRER A O =5 (2K 91IMW) |
x—X (K 20MW) ORx (G T7F=1V)) Z1795 Z &Ik, AR XT—FIH %R
HELOOERFEMTH LY 0 Vi T 7 v 2 A YHi~OE G &0, BAOMRGEENE
M LR OMEEENOMER EZ2KY . boTUrr T xifi, 7702 A Vi CORE - FEERAR O
RICHETHZEHANET 5,

-1 EAREEREOWE
T ARF A ORI -1 1R T LB TH D,



K-1 IARRROBE

X5 fEE% £ RES ke
# & B A IKEE - Fen A =
HE RAEAKE 70.0m%/s
BT A M & OE 37.0m
B K & &5 21,800kW
) K a = 13.8m. 1& 32.2m
' K iz = 5.0m, 18 5.0m, K 586.2m HIVIN= b KERAE
ey | K & = 17.2m, 18 39.7m, & 87.5m
PR E & & 8 4.0m. K 1109m BH0ZE,—EH T
"% ® % 40.7m. #8 32.0m. £ 27.0m o b3t
K iz & 11.2m, & 18.8m
¥ E A AR 188 6.0m. iEfK 280.0m
3-2 HEMOBE
FEERLE - AR - BlESRH OIS EARIIFR-2 D LBV TH D,
R-2 WMOME
B5 A AR ERE L% wE
1 £
11 | KE fteh 775> Y AKEXTE
JKEH 71 23,000kW, 167rpm
1-2 | AO$ O4%. 3,800mm, jHEEE
1-3 | HEMA WEKIGKEE ., EREMBEE. ATNHEEK,
AN R RKEE
1-4 B MEh=FERIEAFEER, T
36P-26,600kVA-167min'-11kV-50Hz-0.85PF
1-5 | EHHIE-REEE | THRHEE (G IUVKIEES) | BISHIEE,
RERFIWL-)
1-6 EHTREREE | REREER. PHESEthEER
1.7 | FTREREE AT N ZE £ 25 (500kVA-11kV/400V) . R FREIR
FE . EREREE
1-8 | T—7JILEE BRI, =TI r=FIbA o—
TIFR—k
2 | RERARHAETY | TRMALEEHI 1200kN
L=y #HBIRA A+ %9 100kN




3 | XXESR ZTHZIERBABARERES.
26MVA-11kV/66kV-50Hz

4 | BSGARAKE I 5 FRE R AR WTERES. BEE SR, HEHEE. O
VT YRR SR AL AR, FH e AL

5 | EXEHR 66KV LUFZERE (2 &), SAIEEME. IS FRE. &
R, ZRZEhiR

6 | BEMERE R EFT AR, E5\FHRART Rkt {E

4. JOVIDFIHARUBIRREXE

4-1 JOYVIHhIH
K7y =zl NOFEREIIHEE 725 THITER-3ITRT LB TH D,
£-3 JOVIHLIHA

EHEAR AR EEAE
EiERE 2014 4 B~12 B 945 H
AFLBEEZETE 201541 8~5A 55H
TEER IR ER R U SR HAR 201546 A~2018 %€ 9 A 40458
42 M EEE

AT Yx 7 FOMRELERITRS ITTEB0 THD,
-5 JOVIDMIRREEE

WREXE iz MR S S I[N
BHAE&E%E iz MR pE 3 2 S I[N
HFERGEEE 0.25 M (81.8 ®A MK)

(f8) 1.0MK=0.307 § (B/D FFAcHalL— )

5. JAYID bOFHh

5-1 JAvih oz L%

< [EIZHBNT, =RV —BRFEIIA 7 T8 i L OVt ATRE 7R IR IR D 7= D DB E/effE & LT
{i%O“j‘%th\éké:% . FERRKIZ 3T 2 IO DEESEFDO—2 L S TS, L LRNRG,
2012 FBUEDHRKE 1L 347TMW TH Y | B E (288MW) & OFEHENS KE < £FE L1
TIEMER7RE AR E@#S‘E TN AEL TV D, KRR, B r o7 =i (2,204,000 A)
K ORGHERTT7 7 > 2 A i (1,297,000 A) (2381 5 i BARTE M ORI TR BN CHR 7R B8 03 K AU Ty
%

— 5. ~EDOBESRETH 98% N KIFEETH D L, ZTDFEE(98%)H, AHERGFHE O H 5> LI




CFET D, ZOX DTV VIDKFEER, ~EOTEENERTHY . A7 = FOEMT
FECBIT 2B AROBEFNCER L, ~EORFREBRICHEET %,

5-2 JOUT)OEMME
A7aYzs NERICEVIIEShDT Y M7y ME, FROLEY Th,

(1) EERIEHE

AKZ7nrxrs FORB: AR RV —FIAZRE L SOOFRTFEMTHL ) n o r=ifik
VU7 7 o2 A Y ifiOE GO, EHMGERENMR X OMSGEDOME R B2 MY b o
TV nry7xifi, 77044 YT CORGE - FEEREORLIZHGT 5] ([T LT, T¥= IV 28
R LTea, TRIORTEEBNDIRPELND bO LHIfFESND,

x®-6 EEMRER

. B 121{E(2021 £)
B2 FLAE(E (2012 4E) .
(=% 3 F.]
THVKAREFRRERE (KW) 92,700 114,500
REmFEEENE (GWh/F) 620.8 782.8
BalEEESCH)] 76 78
o BEEL, T = LI OGEHE, BAEIIEUE T = IV 2B L7,

(2) TETEROETE
WEREM EEZBU-EEY v/ ifi (2,204,000 N) ROPEEET 7T %1 vifi (1,297,000
N) AT 2B OREMIGIZ LY . TTRAEROUESEEIEN LI N D,

Vi



VI EHET KN R EF SR EE BT

WEE
(B Xx]

€22~ 1TSS |
DB )b Il
1o BEDBEEE ...ttt Il
To1 B B R s Il
T=2 R oot Il
2. TOAU T DB B BB e Il
21 B EETIE ..o Il
2-2 LI DR —DIRIRERIREEL oo 1]
8. TATIDRDIBE oo es s ssssss s sssssss n
31 ETRERIBDIEE «...oooooeee st 1]
372 BEBTDMEE ... e \Y
4, TOVIDPLEARUBIBEZEEE ..ot \Y
41 TOTTIDERIER oot \%
A2 BHBEZEZERR oo \Y
5. TOUT T RDEFE c...oovvoeeeeeceeeeeee ettt \Y
5-1 TOUTIDRDZZE ..ot \%
5-2  TOTTIDRDETNIE ..coooioeeeee s Vi
DB 2R e i
€y 1 ) (RO OO iv
€22 52 =) OO vi
(€22 1== 1) OO OO vii
(€3 =0 [OOSR ix
DB B Z-] oottt s et et s ettt ettt et s et n s en e eeres X
[ B B ) oottt ettt ettt en e e r e r e Xi
€7 2 SO OO Xii
1 B TOUT DB R BB s 1-1
1-1 HEREDR—DIRIREERRE ... 1-1
L-1-0 BRRERRRE .ot 1-1
1-1-2 BHFEETIEL ....cooooee s 1-3
1-1-3 FE AR BTIRIT oot 1-4

12 FEERNDE R FBIERUMEE ... 1-5
12-1 T DT B OTE B oo es e 1-5
1-2-1 VDT PO E B ettt bbbt 1-6



IR AN ES (0] =3 1) )| OO TP T PO 1-7

(IR T O R = (= £ = = =S 1-7
132 B B B R IR e 1-7
1-4 M EF—DEEBIFIEL ..oooovoce s 1-7
F 2 E TOUTTREEIZECIRIT oot 2-1
2-1 TOTTIDPRDZFEIRT .oooveveeeeeeeee ettt 2-1
2-1-1 HBEE A B oo 2-1
2-1-2 BAB B oo e 2-1
2-1-3 FRITTKZEE oot 2-2
2-1-4 BEERHEER HEAL ..o s 2-2
2-2 TATJIDMA FBRURITIDIRIT ..ot s s ss s s s 2-7
2-2-1 BEREA DT TDERABIRII oottt 2-7
2-2-2 BIRRGEHE oo s 2-8
2-2-2-1 HiFZ - VB B T TR oot 2-8
2-2-2-2 TKITEZR oo 2-8
2-2-2-3 BIBEZE oo 2-13
2-2-2-4 HIBEHZE ... 2-16
2-2-3 BREBFTERTCIE ...oooovoeeeeeeee sttt 2-29
2-2-3-1 FREERIBEETM.......coovveeeeececee s 2-29
2-2-3-2 FAFEDIREBEIERECEHIRE .....oooooeeeeeeeeeeeeeeee st 2-33
2-2-3-3 YIVMEMREH AR EERTE T SRR AR oo 2-37
2-2-3-4 RIFEZEFHE (EIA) EFECEHRIVEMBEDRAE ..o, 2-39
2-2-3-5 BB DELEARET ..o 2-40
2-2-3-6 ZAA—EVT RUBRBHRECEIAZED TOR...... oo 2-41
2-2-3-7 BB SR EAERER(FEIEREED) e 2-45
2-2-3-8 BLBEETM.....oooeeeeeeeeeee et 2-49
2-2-3-9 FBFNE R HBIEETEDIZNDEE .....ooooeeveeeeeeeeeeee e ssssnesens 2-52
2-2-3-10 BZAUUTEHEL.....ooocveeeceeses s 2-56
2-2-3-11 AT DIV =IREE oo e 2-58
2-2-4 FHHIEUES ¢ (EETEHE ..ot 2-58
2-2-5 F DM oo 2-58
2-2-5-1 BIAUUT t TA AT e 2-58
2-2-5-2 BRIETFITUDUZR oo 2-59

T 3 B TOUT T RDAITR oot 31
B-1 TOTTIDRDBEE ...ttt bbb 31
32 IR R B B DI BEERET ..ot 3-2
B-2-1 BRET AT oo 3-2
3211 FEZRTEL oo s 3-2



3-2-1-2 ZEPELIE oo 3-3

322 FEZRETIE ..ottt 3-3
3-2-2-1 FETBETTEL ... 3-3
3-2-2-2 HEER B ICBEINBEEARERET .o s 3-8

3-2-3 BEBEERET ..ot 3-18

3-2-4 HETEHEL FIIERTEL ...coo oo 3-20
3-2-4-1 FET A/ FRHETTEL oo 3-20
3-2-4-2 FETIRGY /FRER Y oot 3-20
3-2-4-3 HET TR FRETTIE oot 3-20
3-2-B-8 AREZERE .......covocvvecreesees s 321
K 1) OO 3-21
3248 BRI ..vvvovvverveeeeee et 3-22
3-2-4-7 HETEEIBEHEL S BEETIRETIEL.........coovvvecvceeceee st 3-23
3-2-4-8 FREEIEETEL....o.oovvveeeeeeeeeeeeeee et 3-25
3-2-4-9 BHERATBEETIEL ..ot 3-25
3-2-4-10 FHIRVEIEE B RIEEETTEL ...ccoooccocveeeveee s 3-26
3-2-4-11 YT ROAUIR=RUFEHEL....cooiveeeeeeee et 3-26
3-2-4-12 TEHETFR ..ottt 3-26

3-3 AAFERI IR ZEDBEE ..o 3-28
34 TOUTIDRDEEBEIEZEE ... eees e 3-31
341 AR R EEDIIBEEZEE ..ot 331
B B T B IR oottt 3-31
B4 E TOUTIRDEHE ....cooooeeeeeeeeee ettt 41
41 BEEIEDIEDDEITEREEE - .cooooeeeeeeeeeeeeeeee et 4-1
4-2 TV ERETERERDTEDICH BT AIRAEE ..o, 4-1
B3 FREBGEAE ..o 4-1
B8 TOTTIFDFHEL....covocveeceeeeeeseee ettt 4-2
441 TOTID DTN ..oooeoeeeeeeeeeveeee e s s 4-2
B-B-2 FFFITE oo et 4-2

6= OO
Lo L © G oot A1
2. AT IR oot A2
3. BB (HETE) U A Dottt A-5
B, FIRBABEIERE (IMUD)ucooecvocsocseese s A-6
B R T A U T BRI R oot A-42
L oY 2 g R I . SOOI A-71



4 algﬂ “?Tunduma 3‘40 3'5,,
N, ..\ N\
L"' .""""\ LV\‘ Ve
MALAWI LD -
\ — o
e - \
== 1DQ I“,_/‘I “,
| "
) !
R = ,-'
S 2
chal & > ¢
e r; £’ :,- .\,‘ i
Lt [ F’!a!eau A H AT
‘§. & RUMPm o = b
i NS / y UNITED REPUBLIC
=L LY i 1 5 Ao
N b * W ‘ Y OF
B i N 0 R T H ERN % :
| y: g
:1 e.l":' Je Ekw?”geni . Ch\kw:na % N ) TANZANIA
ZAMBIA  /  § S e & \ T
{ ¢ Euthini
— A L[\\ leléhata _—'l'— —"-'w 7/ ;_‘if_’_'ﬂm" .J/'w_
i 2 : i ,'J X,
:"" ] Chmtheche i i
" - MALAWL/ =
| qs8 ;! Ch;zumufurJ ) .‘ '.._ 20|
{ = I leoma.- ¥ /
PO AT AN _ )
o &
o :
i v
5 ;
= . r ”
“_,f KASUNGU / .
/ N A ~ oY A Ve
- - : f
130 { ) S Kasungu _1_-’ MOZAMBIQUE o]
" cENTRAL Y,
i 7 o STNTCHISI | (Lichinga Vi
J Nt 3 5
T e . Ntch\sx :
e . J i3 ‘ "fleme%ji
I/,,.. Chipa:a P_\MCHINJT .f DOVW\ Dowa i._SALlM'\ . \dMakanjiIa
7 Wchinji ; OChllobwe-- Sal\ma ’ i\,
{LILONGWEE (i %
oo L, {
| 140 oNam“e‘e GLllongwe Ch‘PO‘;a vonkey N, / 140
,.-’" - Bay \, {
S ol
* 4 ManGocm \ Mandamba
4 i Man OChI ., R
‘g Lake.
{ aranibit
1 N % o ) el
\ N N ¢ H | :
\ MOZAMBIQUE \l b (',»‘ \ ( |Balaka, 5 MA(M
= 15¢ \ ALy ,.- i ‘Liwondé / ayuchi 159
¢ B . : M h
w  National capital A Tedzani T'j\-_."f ’ - & |nga
®  Regional headquarters | | e e G OHB A Domam
®  District headquarters Hydropower e Zamba lyeeeid
O Town, village g "'QNamadz'- “" ¢JNambazo
- 4 Airport PrO_]eCt Site AN iBLANTYRE ] Ch|radzu|u i
=== |nternational boundary 3 "me}uﬁ'\l}g \ﬁjzha‘ﬂmbe
Regional boundary : Mﬂlan}e, L =
«District boundary 4 )
" Milange "
Main road Teleoé Y g 7
Secondary road A\
Railroad e
The boundaries and names shown and the oot / Bangula J\
designations used on this map do notimply ,, __, - A = e i
official endorsement oracceptance by the -T f 0 25 50 75 100km L |
United Nations. /-' o W
S J ol T8 % emi
=%a f — il
/390 ZIMBABWE ‘.\33%’ g0
A i \ I




(6 & K]

Kholombidzo

7

Reooi



(SR T ER]

;.-- [&ﬁfb;:m. X

>

¥

Vi



(FHitEFH]

BH-1 TP L TH- 2 7Pk
GEOAADPIFAUAM, PR R % 5, BERRBUK AORTNCIE, A2 U —2R3E

RESNTED,
oKXV oK LTS AREL, YUINEN L EZREL TV D,

TR 3 : Pkl B4 BOKNTEH
S = A B AT SR ST TS AOERE T, BUk N PR I I, B
e

W5, 7= TVREEATIX, Z ORGRKH G 21, 800kW DERH L TWD ENZIE, IR VB TH D,
EHET HATEITH D,

BH—5 : KfETEH BH—6 : EATTEM

T = IVIRENOKEZRET IS 72 B BEITL. Y UIIDEREI
TH ORI T EH,

HINTWn5D
mﬁhﬁﬁﬁ%%ﬁﬁéﬁﬁﬁﬁfﬁi l@ﬂ%
IZEFE STV D,

vii



GH-T BT V=1 115 - 20T T —8 : BT V= 111 EEH
FHP= IVEBFOENL, TH=1- 1L EEFIC 7= 111 BB ALET D 132k EERT
T, BERX 66KV DEEMME T T2, EEIN TS,

viii



= 1-1
= 1-2
% 1-3
= 1-4
= 1-5
= 1-6
= 2-1
* 2-2
*& 2-3
= 2-4
# 2-5
*& 2-6
*x 2-7
#* 2-8
*& 2-9
& 2-10
x 2-11
x 2-12
& 2-13
x 2-14
& 2-15
& 2-16
x 2-17
& 2-18
& 2-19
® 2-20
x 2-21
x 2-22
® 2-23
xR 2-24
& 2-25
® 2-26
x 2-27
= 3-1
# 3-2

(& B XI]

ESCOM ERIEBE (2013 FE 4 ) oot 1-1
TEKSIBAFEETEI (DOE ZE) oottt 1-3
L ey = a2 = OO 1-4
BN EOEMH - BEERBAOER (BIDET) o 1-7
D E D E T B I I (B I ET) oottt ee st en s 1-7
fih R —E - EFEHEBAC LD IEBIRIE (BIIEF) oo 1-7
TYEIIRIF—EBOURIARITT (BB 1000 MK) w.ooooveseee s 2-2
ESCOM BAFEIRITE (BEBL 1 1000MK) ..o 2-2
T B ETBRTEETT oot 2-2
B K KR B BB EETT .coovv e 2-3
FUNZEET = BFETR oo 2-9
TR TERE IR oo 2-10
TURATIVTRA DB st 2-14
TOVIH A FELLICHTE M0 LLEDHIFREEER ........oooovvececcci, 2-18
M ERAEIHERIEIER oot 2-20
IR—UDTBRHEALIEE .....oooovvveevese s 2-21
BADEUEZRELIE oo 2-22
21O b ot =S = - 2-35
RBEDLELEIRETE oo 2-40
AT=EUT R KIFEER) oo s s 2-41
S I 47T =5y T o - O 2-43
IEE TOFAEIBR "TIEIZR .ot 2-45
TOVIH M E RN CHEESNIABMEZDIRIEIRITT ..o 2-47
TAVIH M P E RN CHERSNIEINIEZDIREBIRIT oo 2-48
AA-EVTERUVABERICOVT(FEEIEEET ) oo 2-49
AA-EVTERUABERICOVTGE-ZEBIEER) oo 2-51
RS ERINR (REATERR/E - TEMREREE) o 2-53
FRFNTEEFEDTEDDEE ..o s e s s s 2-56
EIAVVYEFEIOMEB (REMEREE. E-TEMRIE) oo 2-56
BRI ETEDTEDDEE R ..o 2-57
BIRUDY - TA—L -F- (REEREE E-ETERERER) ., 2-59
IREETFIUDUAR (BEBRTDIEERTEZE) .o 2-60
v L) N CF T =5y 50 ) = - = L 2-66
AR T A E B T RS s 3-3
22350 [l N 31 -5 - 3-4



F 33 THIIVEBRT IR ETRETEZE oot 3-6
T 34 FTHIIVREBEEBAFELLEIRR ..ccoooooeeeoeeeeeeee e 3-6
e e Bt B |V e X < OO 3-12
R 36 IR FBE BT oot 3-20
BR BT R oo e 3-20
R 38 FETEEIRIRRE ..ottt 3-24
T 39 FEFFEMEIIERR oo 3-27
R 310 TIEMBIBIREREE ......ooooeeeeceeeeeeeee et 3-31
& 3-18 THZIV KWK ERMOERDEEGHERFEIEE ..o 3-31
T A1 TEEIITNERIEAZ ..o 4-2
(X B Xx]
1-1 DOE [CLBYEEHIFZE (2010 FE72030 £F) ...ooovveveeeceeeses et 1-2
1-2 MCC RU IAEA [CEBBENFETE (2010 FE~2020 £F) ... 1-2
21 DOE DFBBER.......ooooeeeeeeeceeeeeee ettt 2-1
2-2 ESCOM DFRFEE ........ooocvveeeeeeee et ss st se st ess s 2-1
2-3 FRIRDZEBZRIEBEZE) oot 2-6
2-4 B UE—DEIDZETERIE .....ooovoeoeeeveeeeeeeeeeeseseesesesssseeesssssssesssss s sessssssssssssssessssssssssssnesssnes 2-7
2-5 ADCP B TEFERGTRIE I c.oooooocveeeeeeeeseeeseseessessessssessssssssssssssss s s ssssssssssssnssssnees 2-10
2-6 JOVEBIZKAT FKELFRERRERE ... 2-11
2-7 JAVEVEBIKET FKGLRERREIR VBRI ..o 2-12
2-8 2013 FEOAVEVBIZKFT T c.oocveceeeeeeeeeeee et 2-12
2-9 JoAVTIEREEETYZ I ~MIHEBAMORAERAKEDBERE ..o, 2-13
2-10 FPERMPRIERED 4 TRTDTRZEGLE .....covveoeceeeeeeeeeeeveersees e 2-15
2-11 BEER 1,2 BIKER EDZELZ (ESCOM EDATF) oo 2-16
2-12 P TINHE R DELER .....oooovveoceeeeeeeeeeeeese e sseessse e eees s ss s 2-17
2-13 P7UNRETHRE LHEDFIBEETRREFER.....ccoooveeeesseni 2-17
2-14 FOVIH M FEDDHIE 5 FE (Zomba BIE) ... 2-19
215 TR=UUTBRBBAIIE ......ovvoeeveeceeeeeese ettt 2-21
2-16 BUKIEDDIKER A BITBEUB “HETEEIB ....ooo e 2-23
2-17 IUCN (CL BB IRIED T EE ..o 2-33
2-18 EIA D B DHIMT D LU R BT E T e 2-36
2-19 BRI - SUIEEHEEE(MoECM) - IREZB(EAD)DFRMER .......ooovvveeee 2-38
2-20 YFVABAAHBLIUVTY K AR ERREFFATDRBER ..o, 2-38
2-21 REBEEOLR (BER-F2X.AFF. BR-FOFE-LF -BERFEBAED ..o 2-41
31 TOTTI LR ..ottt 31
372 HEERIL— PR .ot 3-5



3-3 Tedzani Dam #/KitE5RE (BHEAR 2006 £ 7 A~2012F 6 A) oo 3-7

34 BEFEHRRELLERIE ....cooooooeee et 3-8
835 ARTOTIDRDTUTRTRU R oot 3-9
36 THIIVIEBRIEEE) ..o 3-16
3-7 THZIVEDBEEEBEER........cooooevceeeeeesee st 3-17
3-8 ERIKERABATUIARERIE IR ....oocvveoveeeeeeeeeee ettt 3-21
3-9 FEEATTUIIRERAEER ..o 3-22
310 DOE DARBEE.........ovvocveereeeceeeseese s iees st ess s ssesnnees 3-29
311 ESCOM DFBBER ......oooovooeoeceeeeeeee ettt 3-29
312 SEEHRBER ......oooooeeeeeceee et 3-30
(B E B X]
BE 21 FREIITEIRIT oottt 2-9
BE 22 BIKEZ ..o 2-9
BE 2-3BERKEE EDBEIEEELR ..ot 2-15
BE 2-4 2R ERICERI T DIV EIEYD ..ot 2-15
HEH 2-5 BUKBR ERFENBEIBTIIUINEFROREGIIREBEDEE. ..o 2-22
BE 2-6 HKBFH I LB E DN IEZE DB oot 2-25
BE 2-7 KB CTREBEIBMIRHITL ......coooeceee e 2-25
BE 2-8 BUKOFERIEFHENRBOEE (AR —TAVT +ARF-RREK-) oo 2-31
BE 2-9 HBEFREZMBIDDRELE (FAVTIB) ccooeeeecoeeeeveciieresvisesssoisssesssissessssssssssssssssssssssssssneess 2-31
BE 2-10 ABERTADHEE (TIVTAIVETR) oo 2-31
BE 2-11 BKEEREHEDILAICHZ ESCOM BEETEE ..o 2-32
BH 2-12 - EEHREEE T EHUITEIDDREL ..........oovoeeiesssessssss i 2-32

Xi



ADCP
AfDB
AP
AVR
B/A
BOD
DOE
EAD
EIA
EMA
EMP
EMMP
ESCOM
E/N

FS
G/IA
GOJ
GOM
GWh
IEE
JICA
MP
M/D
MOECM

NOx

P/S

SS

SOx
TEPSCO
wB

Acoustic Doppler Current Profiler
African Development Bank
Authorization to Pay

Automatic Voltage Regulation

Banking Arrangements

Biological Oxgen Demand
Department of Energy Affairs
Environmental Affairs Department
Environmental Impact Assessment
Environment Management Act
Environmental Management Plan
Environmental Management Monitoring Plan
Electricity Supply Corporation of Malawi
Exchange of Note

Feasibility Study

Grant Agreement
Government of Japan

Government of Malawi

Giga Watt hour, 10° x kWh

Initial Environmental Examination
Japan International Cooperation Agency
Master Plan

Minutes of Discussion

Ministry of Environment and Climate Change
Management

Nitrogen Oxide

Power Station

Suspended Solid

Sulfur Oxide

Tokyo Electric Power Services Co., Ltd.
World Bank

Xii

BEW Ry 77— Z @i mitisa!

77U BT
SN HEE

H @i L2 E
SRAT Hukb D

AW IR TR ER
TRLF—JF
BREER)

Bl e

PR PRIE
BRI PR HE
REEHE=XY VRl
~ 7 A w0t
RRHAIN L

N7 AT REMER A

HE 555K

H ABURT

~ 7 VA BUF

XA T M KD IZEE LY,

KRR S B T
ES[EN AR = bl
AL =TT
hiseiss Sk

PRl - RUBRAEE A

EFEI L
ST

PR

R L
Rk
RS



F1E JOVIVMOER-1EE

1-1 HFZEII-DIRIRERE

1-1-1 BRREERRE

~T7UAE G [<E) OBFNL. v 7 VA B SENIE, #E, iEL2 TR L
TUW5, ESCOM X, 1998 4F|ZHllE SNz ERFFEIEITIE S, HEEFHEE (Electricity Supply
Commission of Malawi:ESCOM) 7> 5 8%+ (Electricity Supply Corporation of Malawi : ESCOM) (2
MR- Sofl S 472, ESCOM [E, ZAVE TOEELX R TH| EHW TR Y |~ EBUF 99%. Malawi Development
Corporation 7% 1% %A L CWAEERETH D,

ZDOESFRFAEIL, 2009 4ERES TR 288MW TH Y . Z ONKSIFEEITH 284MW & 2fRDIE

BNE DD, KIFEETDIZE A EE~ T UA A LIRHT HME— DI TH D > VNS S 4
TEY ., TOBRMAREIL 3 D ITOKIIFEEI % TR 279MW & RIE DK 13 B 0> 98%i % 5
HTND,

—J7. IEOBRWVREFEER (Y 75%) 2755 L TRRFEIIH 350MW IZIEL TR, 4
BAER SUEEDOEWVEOENTREIN TS, Z07h, BELSCBICENTFROT VT AN
FELWRGLUC A2 ST D,

~[EOBNERIL, ~ T VAW OIHT 5 2 LN, 1966 TR A PG L7 X 7 T K )3E
Fr A QAMW) IZhE D, RUL S UIIX 7 ZHEF TiRO7 ¥ =1 (20MW) 73 1973 4FIT5E A
ZBE L. TR 7 7 LT P =0T Akl L. 1996 4F % TIZFT 215.3MW & /e L7z,

E5IT, YUIITHROAEF IFREICENT, BEF T | (6AMW) % 2000 4FI258 S, HFER
F N FEFT (64AMW) HiER % 2013 FOEEFAIA A O S LT LHER TH D,

F 1-1 ESCOM HZfEA= (20134 4 A)

HEA FIiEEEMW) SELTRESEI K i
Nkula A 24 1966 KA
Nkula B 60 1980 KA
Nkula B 20 1986 KA
Nkula B 20 1992 KA

Tedzani | 20 1973 KA

Tedzani ll 20 1997 KA

Tedzani Il 51.3 1996 KA
Wovwe Mini 45 1995 KA
Kapichira | 64 2000 KA
INET 283.8
Muzuzu Diesel 1.1 Diesel
At 284.9
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2010 2~ T U A BUNN AR LT FTFEAEIC JAUE, 2012 FEOFFET 34TMW Th 573, 2015 4
|2 598MW, 2020 4|2 874MW, 2025 4|2 1193MW, 2030 4F121% 1579MW & | DOE (348 E L T\ 5,
L72rL, DOE OffiEld, EERFT 78R8 (IAEA) RUEBIFEEATH L I L =T LF ¥ L VAt
(MCC) %3 2010 4-~2011 FFHZoNF CTHhE L7z, BHFFEMAE L RE 2R 13d 5,
IAEA & MCC IZ X % 2010 405 2020 4FF CTOEHN S FHIOFEAE 2R 1-2 IR,

2000 4
1900 -
1800 - .
- - - -Projected Demand
1700 A

1600 -

Planned Generation Capacity
1500 4

1400 -
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1300 A
1200
1100 A
1000 -
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1-1 DOE [C&£3YEEHFEE (2010 72030 F)
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1-2 MCC RU'IAEA [CLBBHEEERE (2010 £F£~2020 £F)

MCC KON IAEA 1%, 2010 4E~2020 SEOFEDOMORINK 4£3.1% & 17%TH Y, 2015 4F> 5 2020
X, £x31%E 13%EETELTWD,
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~EBIFOFTERRE (B 1-1) O 2020 R ROFEL, 874AMW Th 5, ZiUIxL T, MCC IZ
X2 HEEIL 545MW Ao L, IAEA I X 24HEIL 1374AMW Th 5, MCC KD DO FHER L, IAEA
IEEWIOEE LT D,

2008 4=/ 2010 E@%ﬁ%ﬁ(&%ﬁ@%@ﬁﬂﬁ%%ﬁ L. 2012 4F7 5 2013 AEBIE & Codil L7= 75
falkinzBE S 5 &, IAEA O TRITEWTFEOMONEE S D,

1-1-2 FASEHE

RO X 5 2B HEEOEINIS LT, DOE 1, 2012 4E8IE, IAEA OFE AR 2 552 L TK %
waAFLE Lo, B8 (0~5 4, ] (5 4~10 ), EH (10 Ll 1) ORfHf &R A 2T TV
AR

BRI ICE R CIE, BRI T 2% (2% LC, 2013 FENIZIEIRBRMA T EDO I EFZ I

(64MW : B [EE 4> (US$80 11 /7) TRtk ) &\ [A U< 2013 DX 7 Z A FETEFTD 24MW 75> 5 30MW
~OFEEEISEHAFE LTS, L, BERX 7 7 A BENOREHIL, MCC &44TEL
TV, FHENEHEI L, HALL TRV,  Fo, PRENCBIT2KDBERIHEZ T, 9 Hmo 7 1
—VE VT 4 AXT ¢ FERiEFE LTS, ZOWN, Chasombo (55MW) & Chizuma (50MW) % FS
Tt A B EE A THEM L, 2013 4F 7 A OF 1 IRBIMEHARF CFEm LTz,

TR B E FHIE T, BB A USS$1100 /5 (1100 ) 12X 0| £ 700MW - % Fii
LTS, PHRRERE R T, AR OTY R OEE LB EE G L FHEiAs 28]
STtk B EORBIRIUCE T 5SRO R & UCTiEST, BRI % EE
LCRHERE L= b D ThH D, Fio, BHHEEE O T FS ik % Ei LS oskat - gtz
WA SEE 3 5,

FEMBCEEHRIL, US$500 H 5 (500 {EH) OFE T, 350MW DA TE L T,

RHIEHE T, PG FEIC K 0 RE RS OB KD 720, BiRMSITdERo # =7
EEBEZ I3 5 Songwe ) FAA BAFE FHECHRE S5 AL & BRSO K DB %I Z L 72 5,

= 1-2 YEKHEFETE (DOE X)

BAFEAR - FAF = BFEMW) FS A& FFEHIERET EE
SIS & HARS (2011 ££~2015 4F)
Kapichira Il #5% 64 5T 5T 2013 FEEE+
Nkula A E#H 24—30 5T MCC rh
INET 88~94
thHAR B HARS (2015 £~2020 )
Tedzani &% 10~20 JICA JICA(TE) ®BE(FTE)
Kapichira Il 40 3594 RE RiE
Kholombidzo 100 AfDB RE RE
Chasombo 55 794 IPP IPP
Chizuma 50 3794 IPP IPP
Low Fufu 140 JLEE IPP IPP
Chimgonda 50 JLEE S IPP IPP
Mptamanga 230 R IPP IPP




Zoa Fall 40 5t IPP IPP
Songwe-Lower 150 AfDB AfDB RE
INEt 865~875

RHEARE AR (2020 5~2030 4F)

Songwe-Middle 160 AfDB RE RE
Songwe-Upper 30 AfDB RE RIE
Small Hydro-matricx 50 RIE RiE RE
Lunyina 10 RE RE RE
Rumpi, Henge Valley 100 RIE RiE RE
INEt 350

1-1-3 #HERFIKR

(1 HERF—REER
BEO~ Efte R R T EEREERIL, DLTORDO LB TH L,

* 1-3 YVEHS/BFE—REE

I5H 1EiE
A0 #4915,447,500 A
FiFdn 53.3F
— A7DGNI US$330
B 5% -680B HUS$

Hi#8: UNFPA, TState of World Population 20121, UNDP, Tinternational Human Development Indicator |, SR ER{TOTTHA +

Fio LB, 2010 FO—AY7=VGNI 13330 KATHY, ARSI TOFERIEEIZ L D LRIk E
LT MEFMEE] ICXKGENTW5, BRIFREICE L T, BED~OERIARE, BEFRE7R 81 E
T L SNTCD, TOENOEE LT, S5 EE ORE., BIEOIENRNME, 15,
EROMFPEH A E ., BOKER L ONEE e EOHSIROAR 5 I X, ~EORF R
FEINTWDLZ ERBIT N5, BT O OMEEFERIZAT, T8, EERRROYGELE | ghE b
WE 0 EA~O RS AR L B BEBREOI R b B BIE L L7ektin a2 T-> T,

(2 EFEE

A O DRI0%S HAG H DR L TR Y . KM 5D D/MUREO BIERRFIEA A X, H.,
K, FyooS g B—F o VE e IR LTS, 2010 FEOGDP TS B
MAERDKIZ0%, Fash O AR CILERENIB0% A HDO TRV . FEIANZ LD & HI85% M EEEEITHE
FLTWD,

AMENADHNT T8 - - ] ThDH, T THF Ao R E RAF LR IRE D,
IR RV B IZ 2o T D03, R 2 R Offikg O F S04 /N 2 A e - i3 2 =B E ) 0%



B2, BURItM OB L2 ERZ R L T D, TOfl, FEE5MThi T A 1EMIZIE, #iE.
AAR, Dx AT, EaadeEnbs, GHRIICEL DRRIZFRTHS AM XOBKEREAT
STVDHA, 1980 AFRUTIE, BIRIC X 2B DVE U BE A~ Y O BRI 217> T\ D,
BLEFEIE, 2010 FFOGDP DfI11% % HHTW\WD, # 3 afEhNT, s, R, afinL, 772
Fo 7L, BMRERELLEXETHY ., ~EBUME, il B O2eE, &R %E BfE LT
Do LAL72A 5, EWN LS 7= 85 OKI85 % I XENTHEIZIA Y | AMEIESHZITERL L TRy,
i RLEZE OB HNEREE 2 A D 7o DBUT b AR SRS, T3 & @ TX ORI, TR E
Hol(E A 7 7 OB, Mty & EESTS &~ BTG AR ST (Z2) OF TR Ekkx IRpE
HERBR A & > TWDD, FEARMITBEEO 72 DRI L < 72\, Mz d . Bs-orbeEcob
EHESEZ B LTV DD, EESRSNIKNMENEE TH D,
$L3£132010 2DOGDP DF2% % (HHTW5, @BIENRE LT, MElOERE T VI ) fbfs
MO —RFTZA M, FHECEREOHEE LTHAETHY ., £o, FATEY REETrd N
—TA4 RREBHALTND, L TU TR ERAINTZZ L bdH D RRGROIH D R PEE &
L CTHIRF STV D03, HUSIE IR BT 2 35 22 A i, fesz S Cuniunizd, RIEIERE
(2 K DILLBATE 531D B AL D BREEDN i STy,

12 BEESHHOER-BRERUHE

1-2-1 7avzy roES

~EOE SRR EIL, 2009 FEHR S TR 288MW T b . Z DINKFIFEEITH 284MW & 2IRDIE
X 98%%E DD, KIPFEEHDIZE A LTI~ T T AWM DI T 2ME— DT 5 o LN S
NTEY ., ZORMEARIL 3 DATOKIIFEERTZ TR 27T9IMW & [FIE DK T FEER A O 98%ith %
HH TN D,

7 EEORWVERE R RER () 75%) 2R L L TRAFREITK 3B0MW IZEL TEY . 4
BAER SWREDORWMIORRTHEINTWD, Zoizd, S CRBICENEROT 8T v AN
FELWRBLUZ A2 5T D,

~ 7 VARSI HHE— DN Th D o UIARPRICRE 47z 3 T KFEATE, L)
5 X7 7 (Nkura: A;3x8MW, B; 60MW+2x20MW) , 7 = (Tedzani: 91.3MW) % UV £°F 7 (Kapichira-1 :
2x 32MW) DIEIZ T A — FHRTEE SN TWD, D95, HEF FIEINI OV T, 2011 44
2 AIC~EBMFEEICL Y hEa b T2 X =N LT, ik & RREORZREE (Kapichira-2:
2X32MW) BEF STz,

AU TRIR LT 27 P =K BN, 56 1 FEFT 2xI0MW) 75 1973 2, 5 2 FEET
(2x10MW) 723 1977 FRIZEIZAUER L, 1996 4FIC135 3 78 AT (51.3MW) 23Hia% 41T, & 91IMW
HOBRMERREE b - T, vESKROKIREERME R (K 284MW) OF) 3EIZ DTS,

T 1 RO 2 BT, EBLCRZ T 39 4E, 35 AR AR TV DA%, Wi 2001 A45~2002
FEICHERSRO R 21T > TRV . D% ﬁﬁ:%@bfwé Tfa N EIE T D RBUZ &
T, MoK IFEEFT OFN IRV HFEFT O SHILITITT 0% OBEHR FE 7 V@) <
IR L CWDICHE DL T FEOE— 7T&é%ﬁ6ﬁ~9ﬁ&0&ﬁﬁﬁ?ﬂoﬁ®ﬁi@ﬁﬂ@



DPATONDE, BRI CIEFFEISS S LEIIRWIRBUZ & 5

ZORPLEHEE 2. 2010 4 6 A ~EBUMFS AAREBURIZKRT L, 79 =K )3 ERTHERE A : The
Project for Extension of Tedzani Electricity Hydropower Station] (XA & TMW~20MW) M EGE S 72,
2%, FE=xL¥—fF (DOE)  OEABAFEE (SGETH) Tid, HaZEsEhm X Etm (2015
F~2020 /) DO—BEL LTALEDIT B, ikl & 20MW ORI A IfF ST D,

K7y =y NOXMGHIRTH LM T 7 %A Y (Blantyre District) 1%, B-&E 72 /K& &%
ZEDRERHBICE T, ~ENBIEOKIIBEOHAM THH Z Linb, ZHHARITEREIEH L,

[RIEOEHHAGIFRICICE 2 Z L3S,

a. AYIV O EE
~[EEHOT T o Z A X ERITBWOKIRER &R T2 2 LIk EEORET LI —FIH
o, BHUTKT L NT A

At Lo>BE MG EREM o\ R OB OB B A5 &4
DUEIZHEGT D,

b. 7OVID FORLER
T =K R EFTHSHERR S, BT Dk - BERMEI G SN D,

1-2-1 7oz y bOEM
KT T =l FRETINT T 2 A YIRIZBNT, BETOT ¥ =/KIJEETIREF O I (42

5 9IMW) I2h12 —3E (%9 20MW) ez (LI T HF=IV)) %2479 2Ll kb, FARRE= X
NX—FHZRE L OOERFEEM THL Y n o Fifi kDT T & A Y H~DE G EOHN,

B EE N LR OMHRE I ORER LAY b oTY rny s xifi, 77 X A P HTCORE -
PEFIIBOMILICH ST HZ LA LT 5,

B, ARET-REEESW S (Taves M) OEAEZRH#EE LT, eV RO,
HIOR ONEZ R L, 2. B « SN2 RTT 0 5 2. /1O 215 5 7 DI )
ORGP FEENE - BUIIC OV TR G217V, SIS ER LR T2 L &b, 7y b
AR+ BARA R T 5 7 OIS LB FEMI S EONS . FEhaE, Y - RSO R R

ARETDHEEAME LT,
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1-3 HHEOEBER
BAEO~EOESE 7 4 —~OEHBIFNEL FROWY T 5,

1-3-1 & H-FEEEHHEE

x® 1-4 HNEOEMGH-FEERHHORE(BEHDE)

EEFEE EJLE A¥—L
1999-2002 | MG EALETEY KA — it
2001-2003 | ¥/ EAEILIAI-T5VEAE AL
2002-2004 | A EALEET KM — it A
2003-2004 | YIVAEMABILIAI—TSVIREIAO-TVTRE RFERE
2006-2009 | thAELHEETOIIH Btz 5
2010-2012 | BAEET FI\AH— it A
2013-2015 | EABAFKEHET RIN1H— it A

() LRI ToORMEZMEHEL TWD H O TR,

1-3-2 BEERBHER

*& 1-5 BRI EOREESHNERERE(ENDE)

e

ESLE

M=

2009

AR EERLED)-VIRINF—EAGE

KBAFKEIATLOE R

(B EFIIETORFEZMHEL TOD O TR,

1-4 S —DIEBIBF
ESNIH Dl R~ OEBFEROER b DR 1T ITRT,

x 1-6 frr—E-EREEICLIEIRK(ENRE)

FIAEE | HE4 ES LR XEREE | EUBE B
2012 | 4R KANFAHICETS | NA N/A Low Fufu,
FS A& Chimgonda, Mptamanga (c&(7F
HIKNEERED FS RE
2013 | AfDB KABAFICETS Us$ 20| J3Uhk Kholombidzo,
FS A& million Songwe (CH1TBKIFEERFE
0 FS A&
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F2E JOVIDMERDERR

2-1 7091 hOEMEFF]

2-1-1 #H#-ANB

AREHE O FEE T IR NLF — W ERE =3 LX—J& (DOE) T, EMitgBiI~7 VA ED
Att (ESCOM) Th 5,

DOE Ok EHMERIL. FEZEHICHEMNIE 11 4, FEIRE 5 4. TOMmMES, BIkE%k 30
4 (201142 AWER) TH D,

LI DOE, ESCOM D#ff#kX %=,

DIRECTOR OF
ENERGY
T
MANAGEMENT POLICY AND RURAL
AND SUPPLY PLANNING N‘E‘;‘éﬁNEﬁUI\;FO ) ELECTRIFICATION
DIVISION DIVISION i DIVISION
UNDER DEPUTY DEPUTY DEPUTY
SECRETARY DIRECTOR DIRECTOR DIRECTOR
ADMINISTRATION ASSITANAT ASSISTANT ASSISTANT ASSISTANT ASSISTANT ASSISTANT
SECTION DIRECTOR DIRECTOR DIRECTOR DIRECTOR DIRECTOR DIRECTOR
ACCOUNT FOSILAND BIO L I_ ECONOMICAL TECHNICAL
e Al ELECTRICITY I CONSERVATION I RENEWABLE I S i

2-1 DOE MD#E#EX

ESCOM (%, 1988 fFIZHilE S 78 LWERFHEEICAS S, BEFEEAN S MRStz
B Sl & iz, ESCOM 132N E TOEEL 2T MV TEY . < EBUFA 99%, Malawi
Development Corporation 28 1% DK ZRAE T HEERETH D,

ESCOM OAHf%RLIE. R OF ., ik, FEE, KXEE, BE, MEREH, BeRI L
EPERDOT N TE B L THEMTE M DEETH D,

Chist Cxecutive

Otticar
L
1 1 ] | | 1 | 1 |
2 =i Diructsr of Dirsctor wf i -
gg:;'r‘g:lg; .{.f::',',:;,“f:_gn B br bt and Axtindnlstration ad Dirsctar af Blnarce B;':;‘g;::;g;ﬁgm“
' e Custornar Sarvics Cormpaty Sectutary

2-2 ESCOM M#H#H X

2-1-2 BE-FE
TRV —FH R TNESCOM @ 2009 4E7)> 5 2011 AE OB IRILITER 2-1 L OR 2-2 |- T# D,
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£ 2-1 YEJIRNF—EBDOUZIRR (B {1000 MK)

IXF¥-B FTE 2010 & 2011 4 2012 & 2013 &
2K FTE 43,000 60,000 162,000 40,000
ANG& 40,850 54,000 128,000 38,400

XoO2012 ST, OB (BERIER) Tny=2 FPRAKRE S,

THE - S E B LT,

%+ 2-2 ESCOM BA#54K:R (4L : 1000MK)

ESCOM 2009 £ 2010 & 2011 £ 2012 £
IRA 8,008,679 10,490,940 13,828,962 17,202,238
X 9,209,461 9,892,113 10,976,531 13,094,976

EDMhFIEE 217,882 512,370 1,643,049 3,334,226
Fi5 ATl -982,900 86,457 4,495,480 7,441,488

2-1-3 Hffik#EE
1964 FD X 7 T REFTOEEFLBLIR, TV = (92.7TMW) |

ESCOM [,

DEIK IR EFT & B E T L CEX2EEN D D, S D
B LHEEHE BRI LD THEHEHL WD,
AT AN ) D S R ) |2 T s

O R R

ZOEFENS, TH=IVREE

B EFZ (64MW)
CHETHEFTOIEF T I (32MW2 &)

MEREFH SN bOLHERIND,

2-1-4 BRERMEER - #4641
(1) Eﬂénx% Fﬁ@pr}ﬁelj({ﬂ,
PER% 7 =S AT 1973 4R D 7 W = | FERAT O IEERBAAALI, 1977 I T 5 = N D3RR S,
X 521996 FEICT V= N R SN-, LTI, £RBEBHOHETE T,
x® 2-3 TH_REmMHET
BEH A St B BEE | HEREK=E
HEH | REMAH ” = | EsmmeE
(MW) (MW) (m) (m3/s)
FHZ 2 10 20 37.0 30.1x2 1973
FHZ 2 10 20 37.0 30.1x 2 1977
FHZ I 2 26.5 52.7 37.0 78.8x 2 1995
&t 92.7 278.0
(i : ESCOM 7" —A~2—2 http://www.escom.mw/)
T = B FEEATO R K EHE ESCOM 2 HIE & A EELNARWZH, —ED

ME 2 DLLT D, EKE - 7}<E% %@‘Fﬁi&@ﬁ%ﬁﬂﬁﬁéo

2-2




x® 2-4 EKE-KEERET

FE b RIVEE (M) bR ILAE (M) KEEBRIERmM) KEEBAEm)
THZI 940 4.3 175 2.67

FHZI 945 4.3 154 2.67

FHZ I 1005 6.5 136.35 5.3~3.75
E}E%&?*ﬂi: N FEEFTOEE LA, BRI ORHOME L, [FFEEHTO Tender Design Report

ZENE BTl Th D,

KX

T RFRE:390m3/s
BEHIK 920 m3/s

20 FEREFE K : 2460 m3/s
50 FERESR; K : 2860 m3/s
100 FEMEZEEHK 3170 m3/s
£ 5tk : 5660 m3/s

Brkith

HBHEER/K i1 (Normal Operating Level): WL318.53

& EER/K iz (Minimum Operating Level): WL315.78

FIAKiE(Active Depth): 3.0m

A #hEr/KE (Active Storage Volume):2 BA m3(THZ I+11+1l ) 2 B 5)
8 H %7Kz (Normal maximum pool elevation): WL320.78

£k &tift Kz (Design flood pool elevation): WL323.78

B E KGR DT Kt RS 4km
#/K & (Surface Area at EL318.53):
HokntES— R

HkmtEVIVESE: EL312.29
F—to#ew:5 6. 3975 —F
5'—bsti&:6.71m high x 15.24m wide
H—bRimES:EL319.0
okt F5L 5Tk E 5,660 m3/s

0.8km2

kO

B NIRIUAEE., FORM2OCMRER#2E
g : 2x9.75m

K O 8= - EL304

5— b8 EL300

Vil SR
B—hstik:5.10 m 18 x 6.5m &=
B—N4 7. 0-5—4—beAbyTOY

H¥7J<E|§‘c“:42.38m
ADY—VmEFE:193m2
RS L—F B (2 £)
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BKER

A7 30—+ &

£&:1005m

IEEISLUHER UK : 45m

A b RIVAFE:6.5m
FoIVEEEADO R 1/20
FoRIVEER:1/125

oIV ETRE: £/ B ER . BT NATM
YEHIMTE T 46m2

SREKIE

B AVIMARAT

PE:30m

JK¥ERZ S :EL331.5

JK¥EE S EL303.8
RBEt—I VY KEL:WL328.8
RIEY—I VYKL : WL305.80
F—YDHKICHTEIHEE:1.29

KIEEREH 1
Af%:5.3m
£&K:136.35m
R Y-53 15
S EERE:3.75m

Bt £ 5
EE~ti%:48.6m x 29.6m
KK : WL284.0
#HII=E4E =S EL285.0
BAEMUKAL: WL271.95
HEFRK AL WL272.3

K&

B BAKER
BEES:EL264.57
A)E2:0.176

g :28m

K57 b O 2.8m/s

K=

BK:I3VVA FVF-TREmMHIL
8.2 &

EHEHH:25.8MW
EEHEE:37.00m

BETAMEE 41.70m
BNEELEEE:39m-46

JKE W 5 (&2 46m) :32MW
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[E%5%k:187.5rpm
HAEZERFERK S 78m3/s
KEFIHER :EL271.50m
B HUKER KL : WL271.95
HEH B 3. APAREH
B2 &

EAEH 11:31IMVA

#2571 W42, Underfloor
REEDIA:IP44
REEEFFE:11kV

H AR : 50Hz

$1%:0.85

[E%5%k:187.5rpm
GD2:2500tm2

BEEFRIERZ Class F
EAFFEIRE:120°C
Tedzani-Nkula B:132kV. single circuit, lattice steel tower

Tedzani Il substation:132kV , 25 MVA 132 inter-bus transformer to existing 66kV

==
I+

& | &

‘:'|D_{

substation
Brantyre West substation: 132 with 132/66 kV and 66/33 kV (future) step-down

transformers

(2) BERBAAIOEEINR

AEIOFHA T, 2006 £ 5 2013 EDOT W = LILII OFIEEFT ORI E LR 2 AT L1228,
T = 1 FEANL, BUK O OBEIZ XY 2001 4 12 A5 2008 4E0 7 H & CilEfis a5 IE L, [FL
< NIEEFTH 2001 4E 12 225 2009 4E 7 A £ T, FEEIEIL LTV,

L7223 »> T, TH=KTIE, 2010 005 2012 4£0 3 FEMOREEZIN, K RED B il &
fEFTICE T & %,

FITD 2012 FE DR ERLFRE LD & 7 = 1+l OFEMPFEAE I EIT, 295.2GWh T, D)
MH 7713 33703KW, A A M 38 1E 84% & @ WA R THIER S AL CW 2 2 LB bh D,

TH =L, HEMA DS D LTV A, TOKEIZ2 HA m L, TV =R EAT ORI
JIEERRED 2 REEIE] 5y & 2 OFEERE TR < | WAVABRRFEIT & L CEIRIN TV D,

T = 1 FEEFTIE, 2012 4212 325.6GWh Z%E L., TOAMEIT 70%E 1+ [T K 10%1K
WS, HIAARFEEITE L CEWAMETEEH L T 5,

TH= N+ E TV = N OAFROENOHEE L, ESCOM ITHER L TRV, TH= 1+l O
B (10MW) & T H = Il OHREH ) 25MW) 857220 | BFEEICHET 5 ik s T
F=Il THIGLTWE LD EEZHBNRD,

TH=H LEEFZD T, VUINCRE SR TIFEEFT Tk, HED &8I X 5 BUKERE O B2
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DILEOMEE LThIT s,

HEWIT, 2 U1 KA S et &k T b OHERBIC L 0 ik B BEBENEDRL TV 5,
JEHLDBHER & IR DAEPED T DIZ, ¥ V)IREIN ORI K 0 R EAwHE L, & VIINSRAT
LTI, HERD OHEIT & KN TOHER 2 B R L T 5,

7H 22 BICHE L= X 7 T RBATORFKM TIIBREMEZRA L BIEL TWD 2 L 2R LT,

Flo, BEIIHEFBUKO DA 7 Y — 2 %S 5720, HAKBEOHEKIZ L DK T 24
WTND, b2, A7V —VPHZBICL DV IRARDR TS &2 L TW5, T F=IEFTOUKH:
XTUTNT— TR, = DD — h— & — FARIRORNCFENEZIAEN, 7
— MAZEFIC LD LT ZEORAKDB AL,

ESCOM %, 7' — F%& 2014 4EI2 7 — FOSIETFICE LT 5720, BEAMLFTHDL D &
Thd,

()  BERRAAERRE OME

66kV TV = | BEF TIEZEMORE 7TIMVA (26 L CEBROFE (3 XEBEROAE) 0
122MVA TH 5, F7-. 132kV 7 = Il ZFEFT TILH ©F 7 EBHTMID S ORI L > TS
RIDOREIIRBPE 25BN H 5, B 2-3 IZBUROEERKOME LRI,

Tedzani 3 P/S

Tedzani 3 S/S

from Kapichira —l 30x2
A4
132kV Bus l

Tedzani 1,2 P/S

Tedzani 1 S/S
110 25
Ii 11.5x4
l 46
to Nkula B S/S 66kV Bus

Symbol - -
Y| o R T 100
Generator

42 45 35

11.5 | Transformer capacity

(units:MVA) to Nkula B S/S
v
42 Transmission Line capacity
(units:MVA) to Blantyre S/S
v

to Nkula A S/S

2-3 BFROEBRH(BE)

T = | BBEFOZETT V= Il £FEA L 66kV.1 MR SEREEESNLTEY, &5
2 T = W EEFOZERIN EF Z7EEFT & 132kV, 1 FIFREEZEEEMR & S T D,
—J5. T = | BEFOXEMIL 3 /L— bD 66kV. 1 [EFRRZEEETH D, £ 7= I LEE
FTOEEMIT 132kV, 1 [FIFREEMR TH 5,
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2-2 7OIIH M FRUEDOIKR

2-2-1 BEEAVISDEIIRR
K7n V= ORI EE G A5 EE SN DR OEMRIITTRLRO LB TH D,

(1) BERE

~ENX, NEEETH 0 YR D Bl v RE RSB R 2 A L T sd BRE O P 2 f%
ToH2EeRD, KT T e b A FOMETDEHTY TIZHBWTIE, BEAEEINE
P v—7 EHOWERMRRTH S,

FHFE—ZEHIZIE, 6 2OWERH LN (B 2-4 ZR), BT EY&IT~ 7 — Nk, <A
TW, TATHETEDRREZEDTEY, F TS IWE T/ YA MTERBIES, X
A ZEIEOEENT Thb L bz, ~T7UA, EF =7 Frer, Yo7 z=ol—h
AL LTHIEL TS,

Joszy by b \\O

e EEE R TV v — 7 [E g4 )
2-4 THYVE-DEOEILHMHE

(2) 7OVIH A MAEFTOE - B

Iavxl A ME vEHEHINT T 2 A Y ROT =K EHNICET D, EAY
mxﬁi#%77/&4kﬁﬁﬁifilL(ILl%ﬁ)#LL EXEBHESNTBY K
AW Ok ZMBIT I, FH ) a o Fohb T T X A i E T3k 320km TH Y |
&Eﬁfﬁ5ﬁ%%£#éo



() 7AVID A MEEDRE - B
T A YN T e 2 7 MY A M ETIE, EE, FE (R BT TRY .,
B TOBITREETH D, 77 Z A Yiifin & OB ERF ML H M TK 1 IFH 30 43 Th 5,
nB, TuT=y bYA ME THEEKRIDEEFHEH-ANTH LD Z b, K#EAD 2 THEAE
BRERANETHDL L EbIT, BREUANDIHOAY b tFa )T 4 —HIZENTHMER
[N

2-2-2 BAREH

2-2-2-1 iz - hBEHLURIR

~EOHERIIKRE L 5 OOMERIZT oD, BEEEKRT D507 ) 7 — AR
e T SNz (MERPE B X OVKRCERIRD) ZicE. Zax REAICES IT—% (F
AR - A — AT - ZEALORERHERDS) . MEICALE T 5 Y 2 T AR — B AT
HOTLVH)BNE, SHIZY T UAWITH > THIRIZOH T 5 ¥ = T RBE I ~F oL 4 v
> OHEREE B L OMRHIC 3§ 2 A4V 0 OHEEY TR S LD, 2O, AR 2 1
HiE, O TWERETH D,

~[EHiXE 2, £ 4,000 TERNCHEEVBEDIER LENTWDSE~YTZ U AU 7 hOIFENZER T
L HRTEEHIR TH & 5,

INFNRT I ERIKMED N F VR E RO T DA TIE RO > VIR WO —EBIZ A b
5o

%ﬁ%ﬁ@ﬁkm@%l?i ¥ UJINEHERE NE-SW Oig % & 528 | FHHEA— FDOH DK
1km XN ER AT EOC 2 S IFRITEATT D SE-NW IZED D, Z OREIZY LI O LR RE
%%%T\ﬁﬁﬁﬁﬁéfémﬁﬁ iMéh%A% ERENTE LD EHEESND,

FHEHE D O > UIBRIBAC IR, AP ER R RS OMEEEE I 7L S v, WIRIZIXE /A B O Hist
W2 > CTHBRISE DN S R 5,

2-2-2-2 KXR&R

(1) BE{E&RIGEER

R[REEET — 21X, T u Y= MRIGHIICE bIEWTF U I ZZEOK[EEIN T — 7 2B - R
A% (MOECC) LW AF L7, BT —4% —EER 2-51TR7,

vEORBETHARICE L, NEEGmRICKSIND, NET L A»D 4 0, 2SI
T, BEEETIZE A ERBES 2,

ZIT 1045 (2003 ~2012,4F) D7 — Z 12 AT FEIRIRIE 23.3°C. 4R ] e U1 28.2°C
EEPEMRIERSRIRIT 18.4°C, FEMKEEET 77.7%., FERRIKREIL 48.7%., FHFEMBEKE
925.5mm TH 5,

Fo, ROVEFEMEE - IEKIR XL V., 10 A0S 12 H ORI B FHRIRD 25 CEE 2 5 7]
BEMERNH Y . ZOH OB a7 ) — M TICRENKLETH 5,
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xR 2-5 FLOHEAT-HI—EX
FLHEBEE KBF—F

R / S HA 14 2H 3H 4H 5H 6 H 7H 8 H 9H 10H | 11H | 124
EIT105

S () & |2003-2012| 28.6] 28.6| 28.6] 27.2] 26.5| 24.9] 23.9] 26.7[ 29.9] 32.1| 31.9] 29.8

Bi& | 2003-2012| 20.8] 20.1| 19.8] 18.1] 16.1| 14.8| 14.0f 15.1] 18.2] 20.6] 21.3] 21.3

M (mm) 2002-2011| 268.8| 142.5[ 135.2[ 39.4] 7.0 1.9/ 3.3] 0.0 1.0/ 23.5| 91.3] 211.6

1 (%) 2003-2012| 77.7| 75.3| 76.6] 71.5| 65.9] 62.8] 63.0] 55.1| 48.7[ 50.9] 57.6] 72.1

ZHHE (mm) 2003-2012| 133.7| 125.7[ 131.4| 111.8] 108.2] 90.6] 88.6] 124.9| 157. 5 176. 1| 175.9] 143.3
2T — 2 ¥

S (°C) fm | 1961-2012| 28.5| 28.3| 28.2| 27.4| 26.1| 24.4| 24.0] 26.3] 29.5| 31.5| 31.2] 29.5

ek |1961-2012| 20.3| 19.9| 19.6] 18.1| 15.8] 14.0/ 13.6| 14.8] 17.5| 19.8| 20.7| 20.5

P& (mm) 1940-2011| 211.9] 176.1| 132.8] 42.6| 8.1 2.5 2.2 1.6] 4.2] 25.1| 89.0] 169.7

W (%) 1965-2012| 79.1| 77.7| 77.4| 73.4| 68.2| 65.1| 62.2| 57.0| 50.4| 52.3| 58.9| 72.1

ZR%E HE (mm) 1971-2012 | 132.5| 119.7| 124.5[ 108.5| 101.9[ 88.9] 90.4| 116.2| 145.5| 164.9] 162.7| 143.2

(2) REHA
@ #HBBGFEERE
BLABGAT OBE L, BIHIEEAEORE R KO, W HEIT YU TRIKER DS 5~ T 7 A fE
BOKEPRBIRATRE & O ORI RN b, 2w E Y RKET O RN FHMA CTERT 5 2 &
L L7z,

@ #BlHE
BUATE IR OS82 ADCP Ok o —#Z IR0 117, BE 2-1 O X 9 ITHRMER & DR
— ORI Z R L 722203 HIE Lz,
AKDEVZIZKFT O BKAR A Bl 4s & & TRECHE AT - 72 (BRE 2-2),

FE 2-1 REAERR

@ HAEHR
FRFER AR 2-6 I ”T, Fiz, ADCP ORERE R/ AIX)Z R 2-5 12~ T,
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= 2-6 REAEHER

e B ] 7K Az BrEE T RIE nE
B8R B RS TR (m) (m?) (mls) (m3/s)
2013/7/17 12:50 13:10 4.66 258.226 1.048 270.71
2013/10/3 11:15 11:30 4.69 261.209 1.044 272.76

am B RAKANCIEKNLEASERE L Ch DA%, TR (BAEEAD &R EHESEA
IZOWTIE, SEFRAERICHER T2 Z &I TE RN o7,

LinL. =7 VA BERKEIRBFEE O ORI T, BIMBIIIFE I LV R PRl & AR OF
2 [\, BKEFHEZLEEL CWDImD, SH%AKMT —% 2@ AT 5546, 2 OFEHIKMRE
Bl & OFEMEE MR T AU KA IEIXFIRETH B,

Velocity
= Botiom

Magnitude[m/s] (Ref: Btm)
Top @ ——Bottom Q

118 150 181 213 244
Ensemble Number

2-5 ADCP BIE#HRFES )
(3) IKELFR=HAEE
D BEKLELFEHEOREL
BEF O KN R EEARIC A B ORE R LB EORER R EZFRBIC7 ey R Lz (K 2-6 2M),

711 DBEAF Hi# 1% 1970 AR O ERIFE R OMEA 2 HEGE SN i#R Th 5 & B 2 b, (K &l
FTITES L, SRIOAGER R L KBRS &8 L RES 2 & & L,
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aOVEVRIKRT KA ERERE

9.0
8.0
o o
7.0
&
H 6.0 5
v alasE BE 77 7K AL 7% 2 HE 4%
5.0 5 o HMEBATHES
/ (] B 970ERBIEHEE
40 A 1980FRAIERE
- o 1900ERAERE

3.0 :
0 100 200 300 400 500 600 700 800 900

FE(m3/s)

2-6 JAVEYVEDKET KEFR=RhERE

@ KBRS

IKERRFME AT I ) AR I R OB ERE R L 0 . ~ = 7 A bR E(K) 2 5 L
FEPRAT R AT VRO T2 E AR OMIE &2~ — 2 & LT, EREZ DT 2L 258 E L7,
e LTz il e OVl N2 B 2-7 12T

Q:VxA:%R%I%xA:KR%xA Y

1= Y

K: =
s

S|k

ZZIT. Q:iEmMYs), Vo FE(m/s) , A KT RE(M) |, K OEEERE
R : B&E(m), | : BiKARL , n: HLEMRK
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aw s EYRIKAT BRI R R

8.5

7.5
~ 6.5
8
E > s 'f’oﬁ it el
N ”/.;G e o L LY,
Bk 4.5 -~ - = = = [H/KNLIT Bl R
5 . -
< Pt o U RMERER
55 |- o IHEERE

2.5

1.5

0 100 200 300 400 600 700 800 900
i (m3/s)

o | (HBFERRA) Q = a + bkH + c*H? i KAE (m) TERAE A R

Hh 13
alfl b IH c I MIN MAX HF A H
D 30. 390 -36. 801 11. 140 1.67 2.00] 2013 10 1
1 ® 137. 186 -145. 921 39.001 2.00 3.00
® =73. 257 -14. 527 18. 585 3.00 10. 00

2-7 JOVEVRIKFT #KGLRErRE R UshER

ERFNOR U7z RO HIZKALTH Y | dEFHAKALEFAN O a TH, b IH, ¢ HOfH %2
WRATHZET, W' (Q ZzHEHTES, BEDD, HriHMXZ HV T 2013 4FKNT

— & (BN 1 & 5 BokEERE

) X vk 2013 DK AR 2-8 (TRT,

LY, WMENDRLRHITERMENRKE 72D, 2013 FEOKNNLZELTNDS5 ANnD
7 ACHEST A L. $80mis OTREENR LB D,

600

20136F  am U EVEPKET HAXEBRRER

500

400

300

200

il (m3/s)

— L
/\ — HRH L
/A\;\“ O MIEREE
FERANY T
P \: o o —~—

100

0
2013/1/1

2013/2/1

2013/3/1 2013/4/1

2013/5/1

2013/6/1 2013/7/1

B

2013/8/1

2013/9/1

2013/10/1

2-8 2013 £J0VEYVRIKAT FRiRE

(4) FOIzH M SGENIFRROHEE
R AFHENZ Y 72 - T, ASKFHEHLE OV BT 10 LA EOFERT — % & v 5 O3 EAR
HCTHDH, LPLBRbARTr Y xr MR TOERICE DT — X IFEHI ST,
L LZEOHFTYH, KRR L vEohiz, £ 70km EiicB 0Ty Lo IIFiEE
FHEI LTS U ¥ 4 T HED 2003 4F 20> B 2006 4F F TORRET — X IOV T KNS < |
Kl « SKEORHELRKBERMTO LD TIE ARV LTI TEDTRY, Fryxs MMiSAON
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JIFRIMHEE IS LT D &l LA L7,
OO T—% L0 AER LI X & BE
fEAKEDOBEFZRER 2-9 12RT,

BTV =1 ~MREFT (Fey=y ML) ORK

Z DI & ARG O SRR IS K OHERF IR &2 IR ET 2 120 DIEBEE R L 975,

400

Flow Duration Curve in Liwonde Barrage

(2003 —2006 Average 358 m3/ s )

380 \x
3 T
360 80 m3/s |
70 m¥/s .
-\ maintenance flow 0 m3/s
60 m¥/s

340
2
E
2320
=
=
2
=}

300

Maximum| Discharge ~of Tedzani Il and 111 (278 m¥s)

280

260

240

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360

Number of Days

(5 — & if%] 2003-2006 4E)

X 2-9 U9V TERRRETY - I ~IREFORAFEHRKENEZRE

2-2-2-3 AIERE

(1) BEFE

ESCOM L 0 #2217~ 7 4 — NSO 1/1000 HIF K A Hlz A — MV sflcteo B iz

TERK LT PRI 24517 L, SitiE & o
Tole—MoORMELZRE, B2 HE L

MEEIToTo, TORE, BFENLHICHERE %
TW5 EHITCE T,

L2 o TH—REHFHEIZ ISV TR, BARRTEZ K& <A T D HE  (PUKHLR D S K

£ TO%E, MRBEVOILE, TEMEX
ZEHTZ X 2 A R LR E BOLZ A TE BT

(2) JWMBET

EEBLR & AR L) IConW TR, Bic BT, T
2RI SRR By

MR 1/500 Tu—ha Pz FA~BMEERET 5 IEKOFEIL, HE5. 77 ' RE
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BEOLAT U MHBRE L TRARIZREHIZM5ET D X 5 BEFEE 2 3R0E LT,

Q) AEREHR

JEREREE L Ui~ EEE R (526/MWT) & Hb L7z GPS & & L7y, BEfET =K
REATE DOEESEEEN D -0, EEEEICHOWTIIEEGET ¥ =K HRBFTEUK F L Ko
(323.780m=CP2) & L7z, F£7z, CP2~CP4 RlIZ O\ CIEEKMERI & Fli LIRS DT = v 7
BT ol MR, HEZEIL 2mm TH Y GPS MIEMER L ITITTERN RN & L0 | BiElF¥ED
FLYERE S GPS &S R A BRA Lz,

F R DOREAEFIILLF 0@ Th D,

£ 2-7 v kA=LikA Uk

Point Id Easting (Y) Northing (X) Height(Z) Note
526/MWT 693,249.019 | 8,279,189.659 National Control Points
CP1 691,596.847 | 8,279,475.499 324.204 New Control Points
CP2 691,579.611 | 8,279,311.119 323.780 New Control Points
CP3 690,762.068 | 8,279,516.895 319.206 New Control Points
CP4/TZ10 690,649.269 | 8,279,377.793 294.395 New Control Points

CPB1 691408.461 8279433.992 321.221 New Control Points
CPB2 690735.992 8279613.936 285.278 New Control Points

FRALFLPH N T 1965 F O M IEMIC IE-S X 1Bk L7 PRIk L, Bl TIER 2-10 (2R
4 rFTORERD %,

T W =K IR EATEUK & 2 il N BERR 1,2 Bk gL
ESCOM 73 8 D
TR FHE B NS IE R O - #53

T Y =K I EIT

® 006
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Reference
D Survey Avea( A=185,000m )
=] .

2-10 PERMMBRERLS 4 TATOREME

ARG CREFR i~ OB E SRS S 2 BUk O AT OBERKE ClE, BE 2-3 137 L 5 72E
B FIRIZFE A BT 7288 38TV 5, RlE T, PEREICIEIER 24 10837 X970y
7 U — MEEMNROND, B 1,2 S/KEEOFmEEIC iiE, K EICR 2-11 oA EBITR
T RO REPHNPINTND Z 06 ZAUIKE L LRICHARNOIRET D T-DICR T b D &
I LI OHLERTIE A IS Lo, 2 ORER. R EOKEOLRE LRI & THRIZBEIEIEITH S
e, KBITHETIZHD O LHIBT LT,

BE 2-3BIRKIB LOEMER BE 2-4 2R REPICETONTIEEY
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- e ——_ — — T

LAYOUT OF SCHEMES 1.& ]

2-11 BEE% 1,2 B/KER L DEELE (ESCOM LNAF)

L7eM o TH - RBEHFHEICIS O TE, BB W T A TAICHIB S E 217 > 7= —H O X
DIEEZEATVVE ERNCEARREFEIFIH T2 L & L,

F I REM e M DR & RS 2 B B S BUK O, A AU R T OKESAE) B
KO ~FEI S DI THMAER - BET = REBHTMERE 72 & ORI IC DV TIXEE kB
A RFIZ AR BN B & L7,

(4) FIAREEE

EMENRE LIZHESD D B, KEZFHE L TWAMEOK T EIZBW &R ; T13 O
% &L EL308.40m TH V. FHEAAZFE L TW AN EIED > U JI O K A2 & X 1) &K
EL274.24m Th o7z, WH O LFHATHER 2138 33m L 72 5,

2-2-2-4 hERAE

(1) 7AJ10 M1 MEDO B HEE

~ENZILT 7 U A ETHEICE L TR KNS T 7 U D HE % 6,000km 430 (2H > TRk
fEWr4- 217 7 U s (R 2-12 OFRCTHRR LI-#PH) OfFcmdin =7 %Y 7 3L — NI
fiET %,

#14,000 HAERT (NLA DY) ITHESTCZORT 7 U J MR OTEENIBE b T D,
HIER L~V TR T 7 U 1 REEIZIFIR WAL Z 1 5 MR IZ AW Ay, T 7 U U 7 hOIFENC X
DR EINTE~T 74 Y 7 NI, #EFEEcH S (B 2-13 %),
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Seismicity of Malawi and the Sorrounding areas

s PR T T T
4 i ot
.

Project site

+ Woriclic nal Smicures
o Magnituda 0-28

s

® Magniuds B0 I
® Magnudz70-78
—— stawzing
— Rivers
Pre-Cenazoe Fauls
e i@ 1 atioNal Baundary.
—— Fauits

P N
~— Eorder Fault System
Izt Wesrp=~E
i Laes s T

http://earthquake.usgs.gov/earthquakes/world/africa/seismicity.php (left), Hassan S. Mdala(2009) (right)
2-13 POVNEREBTHRELCHMEORECEREZETER

Fualxl M A NELTRAELE M30 UL FoOELK 2-8I1c—& 45, ZOF T, 1989 4£ 9
Az UV ~2EFRE LI M58 DL ONEERE L K TH D,
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£ 2-8 JOYVIH YA FEBICHITE M3.0 LLEDHEER 7

Date Location: Epicenter Magnitude Depth
June 14, 2012 | at -15.365, 35.258 8.2 km from Zomba 4.3 10 km
Nov. 08, 2007 | at-15.916, 34.737 | 31.2 km from Blantyre 4.8 9 km
Jan. 29, 2005 | at-15.427, 35.233 11.2 km from Zomba 4.0 23 km
Jan. 03,1998 | at-15.799, 35.023 | 3.2 km from Blantyre 4.6 33 km
Mar. 09, 1989 | at-13.71, 34.381 9.2 km from Salima 5.8 29 km
Mar. 23, 1986 | at -15.503, 34.501 12.2 km from Mwanza 3.1 10 km

(http://earthguaketrack.com/p/malawi/recent)

2-14 1%, Zomba ME(HE R : 1/250,000)lc 7 v P =7 FONBEE R LD TH D, [
T, R KRB TRINDAAITHAN TR G HWIED 7 U 7kt — i AERRT O fE5 &
FHEETHY, BiEEF v —/ v A4 NERFREBEI O T =274 N, BHITERL AN
FEFF A TH D, MEEHHEOI 4 ICRRECRAATRINDIHEKIL, BATLINESD
HVNIERAEER ETh D, WITIAWTEME 0 2B REOTIIR AV O Th %,

Z & 0 KAER o Middle Shire Area [XIh&  (#5/<:1/100,000) (2 LiuiX, v Y =2 b4 ME
AR ER R LR SN TV 5,

1 Charnockite ; 77 == 7 A MAMBLICHBLT AP0 - RERR & OEKEERREINY & & £ 20 SRR A L R
.

2 Granulite ; @I A% « KA - BiA - V7 mode 8a B &3 DR0IRR 2 b oM EERNCE & S8 A
FTFT 7 =274 MMREZ bSO ROLRAEICH VLD,
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GESLOCICAL SARvEY OF risliii F HANGOOD DERECTOR
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| Project | Rl ._ g R~ m
| site ' >

. [m— 3 s

2-14 FOVID A FEDOME 53 %= (Zomba RHE)

(2) EMIRE
~ 7 A HWEFHAFT A6 L. Bulletin No.10 B DO\ Tur%“The Geology of the Middle
Shire Area” (1958) D X % AF L 7=,
% 72 ESCOM (233 T, Lahmeyer International (Z & % Tedzani Il Hydroelectric Power Scheme
@ Tender Design Report Volume2- Annexes October 1991 &9 2 Z & N T& 72, ZOEENT &
DAEEIAFELES ELTWeT ey A FOMBIZETAHEREGL 2 &N TEL,
%« HWEICBI LT, HUE BIERR A S0~ B BFR 9~ 58053 22 LA R ICHk KT 5,

- The topography of the Middle Shire areas is very varied in character, its principal features being
the great trough which forms the Shire Valley and the Highlands which form its eastern and
western walls.

+ The course of the Shire River is controlled by the two dominant directions of faulting and jointing
in the Shire Valley. These follow the strike of the gneissic rocks of the Basement Complex, and
swing from north-east in the northern half of the middle Shire area to north-north-west in the
southern half. The faulting has produced a series of intermittent cataracts in the shire river .

- From Nzigala the river again swings abruptly north-west, undoubtedly following a strong fault
direction, and drops over the Tedzani (Matiti) cataracts for 120 feet before turning south-west
again through a narrow gorge between Tedzani hill and a range of massive block faulted hills on
the west side of the river .

- A residual peneplain, with a lateritic cover, has been distinguished at Chileka, where it stands at
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2500 feet, and at Mwanza where it occurs at 2200 feet. It seems very probable that these are both

remnants of the same erosion surface and that the lateritic patches which occur on the watershed

of the tilt block along the Neno Road at about 2000 feet are also remains of it.

- The middle shire area is occupied by gneisses and granulites of the Basement Complex, in which

the effects of recrystallization and deformation are dominant. In the western half of the area the

rocks have reached a grade of metamorphism referable to the Amphibolite Facies of Eskola, whilst

rocks of the Granulite Facies are developed in the eastern half of the area. The approximate

location of the boundary between the two metamorphic facies is 5 km east from the site.

+ The strike of the gneisses trends from north-north-east to south —south- west in the northern part of

the area, to north-north-to south- south-west in the southern half and their dips are westwards

about 50 deg.. These strike directions have controlled the development of the main Rift Valley faults,

and also course of the Shire River, which follows the fault pattern.

() EiBERE

WK A OBEBAE &) & O T & et BIZFHET 2 AR LR oo g s i 2 15 5 729012,
A=V 7T KD WA A i LT,

A=V U 70E, KBS EEE OBERR RS R OGS BRUUEE  (BH-1) & TR - RIZEHmE T
LAREDOAEIZB T 5 X FEiER (BH-2) # HRYE 925 2 fLC, ZRE Lo A - BN 1% 2-9
T B THD,

& 2-9 MERAEHMBERFRER
No. FERE THEE e
BH-1 BKROEREER | - BOHEHAEI e70mm; 20m ENERRRBRAR
HERB M DR ER -ERERHER ¢50mm; 6 X -BRT7YL
BH-2 | £ Tt EHEaLH |- #HBEYOIEH] @70mm; 10 m ‘HAURHEES
BIXBFABIVESR | -FREEARR/A -LEE - IROKEE
EOmER

R—1 o 7 ERifrE

A=V v VEREALEZR 2-15 1

PAREE L, TROBY Th D,

LBV T HORKEEEZR 2-10 ITRT,
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2-15 IR=UVIEEME

& 2-10 R-UVIEEMNE
Point Id Easting Northing Height

BH-1 | 691367.101 | 8279415.545 | 318.374
BH-2 | 690841.682 | 8279534.591 | 307.580

(4) IO MA LTS - BRI
BHGFRAIC BV T, FHEEH 2B L, LUFORHBIZOWTRA « fHli 217 - 72,

a. KREREEM ORI LZENE Mz - A . BYEMIR, (W - B2 &) 9908 oA 1
UK AT & KA RPN AT 2 bR & . BIKIE R OFHEL— M, JEH] L2 RS
T VIO EFVICES OPFRTH D, Lo LAKEL— MIBUKAME L+
TR S VAR 2B E . BEARHKER O D WVIEERR a7 A = 0RET S
g Lt o (BE 2520,
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BH 2-5 BUKB LRI EHNERT S IVIIERDREGIRIKEBROFEE

BRBHE T, R 2-11 OFEULER T LIy 22 v b ~—Z AW TR EZH
Rz A, UTFOLBY, YS OEEE O LIS U K OBV bR,

JRALEE 1 DUV 8, HiP ; 42~62, P 5 51

JRALEE T DUV 8L P ; 23~47, P ;5 31

JEALETI~IV « o 7%k s 4, 6l ; 12~17, ¥ ;5 14

= 2-11 BEORILEHREE

(from Brand, 1990; GSE-GWPR,1990; Cascini et al., 1992 modified)

FAHPIZIIHE D - BRI SRR ERBVITIORARLE & 72 0 O 2 RHEITER O B
AN

—J7. JINFBER O v fiBLR IR SR SN b D L HEE T, WJINZWATER &
OmEAEICRAET DY =T A MHA3FEET D, Lahmeyer International (1991)1 3 H/KHE )~ 5 7K
HOBA A — MVEKHICEREREAERIC LY “HEWE “Zii L Tund (B 2-16 ),
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(Lahmeyer International (1991) X v)
2-16 ERKIEN DK MR US“HEERE"

ZOHEEMTBCOFRIPHNTEML7-A—VU 2 BH-1 Lo a 7|21k EEEIZe < (&
20m 3 RKDAH), FEFITHE A ThD I L 2R LTz,
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Drillhall ; BH-1 Ground surface ; 318.374m Depth = 20.17m

Depth [ e —————T——— Depth
1.34 : 25
25 37
37 49
49 SN S TR VI ) TR TR = -
¥ y i o TR A WS B e N R -
10 8.1
8.1 9.2
9.2 10.4
104 11.6
11.6 12.8
128 143
143 15.0
15.0 = : 16.2
162 - TSRS TR e e 173
173 i R aibl T A 'Wﬂlﬂ:flttﬁa."-:-: LR iEi

oYy CHP S R S G R S e T T

19.5 20.17

L7ehi» T, HIBIZBN TW L HEERE I, RO Z < PROHEFEEA LR )b DR BT X
DAL, ERR EICMATZHIIE A TR LT b D LT S5,

22l A=V U IR R Th D 72 Uik il NS5 8 DMRTET 2 WRe I & E T &
RN YR BB CII K BRBEIT F A R L F AR Y . MRS T 2 U SRR L
RN L EERT DR EDRIGER D Z ENEE LV,

b. WKOERF, THIRAOBUR K O

HTCER KXY . BAFRNC S VA REOBIAEDOZIFEFT OV 7> 6 1B I - THK R
F84 L ESCOM DfF& N S L7z & OFRB G b Lz, T OWFILT Y = I BT
DD Z L L n i, BE L ERER O E LRI, BIEITENCHKOE - T2IE
PR FE - TV D, E£2, ¥ UJIRFEOMEICITHKEICHFE DB 28U L Tn
Do ZOESNBGHEAMN LY BVLEICHLEITNH D (BE 2-6), I HICHEEBHTE
AT IS KBRS AT S LD 2 & 2R TEBNED NS (BE 2-7),
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BE 2-6 KKICHULFEONZEOR A BE 2-7 #KKICRBEGB MK # R

C. ZKA I 5 FT JE) 3 oD MV R
AL 8 AT CEHE L7z BH-2 7L (R 10m) OFREFESRIC L v, #iFE D 7.74m £
TIXEAE 2R R CRER S D Z & A HERR TE 7223, DA 10m £ CTIIHR O a2 7 S EREUC &
TOWT MHERIIARHTH D, —FH. R —U > 7 HUS O IR HEE (1965 4224 FF) O R 1359 299.5m
T, TOEK 8.Am ITHYE S UIN HIRE 7.74m ([T 2 & D, 2 7HEUR BE&E T E L

IITod 5 AlREMERS I TE D,
Drillhall ; BH-2 Ground surface ; 307.605m Depth = 100 m
Depth e — Depth
0 1.6
1.6 35
3.5 6.8

6.8 10

dKEE B K OSSR RT AL O HTE - M PRIR
KEEBITEEEO RO 27 2 b= HICRES D2, XFE & L TIRER N,
REMTEMEDOERIISOICRHETH D, ARICITELZT 2HERAFEEL, EEATE

L LTI MRV, EEIR OBEm O FIEE - FAEEE kD720l v 7 RL b 2T
TOMEND D,

e, REEIRCIENZBAHC X TSR S MBI & 2 700 HEER O LI 5
THEET D LERD D,

(5) Bt MMILEBETAEEIE
FHEL— BT HIZAIHIRI 2 S UK AR CTEER T 3 = 1,2 5K & %9 16m ThefEir
TFHARAE 2R BIZEENL TS BIE TH 5, BUKO2 58 100m LLRR iyl/)llEmﬁJrﬁ
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Z Y K 250m ST TR A4 T LA O%E VR 23l 0 B+ EoKIEIZE S, K
*ﬁﬁ)%% AT T, AT O B AR T 1A E ORI TR IR I 2 i B 5 7t
TH 5,

1) E#EET

BUKE 225K 100m o X LB i N 2 BIEI LaRiE T 525, Buk A CIEBERR KR
& DONTHAE T % S 7e < b, BLEHE Cid, Buk 0T CIIBER /K E & OBERITE 156m
BRETHD,

S DR & T HA i TS X D BERR KA~ DB BT 5720 DR—1U >/ (BH-1)
WLV, EERITFE CEEO R (4 ARR20m, UITHREIRFOMEIIN B EIELE B2 L TH
WtE0.6m By FT) FEFITHE RS THDH 2 & b L,

TBERR b v ROV HENE TXR~ = = 7L ) Tk, S8 T2 B ko v ofilE T
BUE L TV D23 BTaX ORIEM S BERR D 45°LIN D B LT FEICRIESND Z L &
AIfEE LTS, LEER-T, ZOMRENSITITEE TIZi37e 5720,

—J7 . FERAREN S BERR K BEHIE ) |2 5 2 2 5B BRI BAfR 72 S MR D ME D B D,
DF Y IHKBIZEET 5B OIRENE LB FFR GRS LTS5 X9 I+ 224
ERB D,

WTHEE TORENZ 57z - T, BEROKEE O EFHA, 8 (XK - K8 T3 & xR,
ﬁmIEFOD ERAEERRET D ENEE LA, BERKBEOREEIZ OV TIIFEEF D

ORI RATETH D,

E)E RKBE~OEBETNERGTT D720, HAORMAKHEER, BFGAKR. N7 Y Uk,
—HERE IR . KA 7136 KL ORI A 7 LA A O WPEE A SENERBRIC L o> TR 5
R 5D, BIHIBZRFEORE RN O ITFERN T T E TV,

L7233 -, Z Z Tl Lahmeyer International (1991) D% UiAZ & #L (Knight Hall Hendry
and Associates) (ZHBHE SN TV O TORBRERESBIZTLHZ L LT D,

— R EAETRE 5 116 MPa, BMEAREL ; 61.86 GPa, HuLIDRT ¥V -t ; 0.27

IHNODENOEBPIEFIHESBETHL LHETE, SEEIRLI 27T bE%ELL
FoENRHfHTEDL I LD,

o 137 U—FOBEME KT 20 (kgflcm?)
o BEOBE  (IZ 2.5 (g/lem’)
s ML OO EE  RIZ 3000 (m/sec)
ML ORT Vb I 0.27
ZE L, IEIEREICHEWRAET HIRENC OV T, R
{(V=oqg/pC - (1-v)I/(1-2v)1+v)}
I L7e PN WIRBIHEE A KD 5 & 32.7kine G515,

PRENEEEIZ DOV T, Wiss(1968) I I IEM IZ x5 22 2[R % S kine & LT\ 5%,

ETR® 72 32.7 kine 1TFF AR I3 LIBRKCTH D DT, KEER L OFRMIEZ KR
AL BIATAL—XT T AT 4 7 ZEFMR L) BERRKEEALE TR oM EEN
IS ZDMERD D,
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RIS & V=5 Kine, 5o/ NEERG 2 D=35m., K=430 & L IREIEFT CoO kSRS V
=K-W"-D? (HENOR) I2kv 14H7-0 OFE (W)Z Wi 425 & 34.5kg FLEE L
9B,

2) BEVMEBELTOBTIHEBEORE

BERR K BEARHENC L0 FE Lo XY TRAHR L7 BNk 23HmE L s, 20
P CEREL72A—V 7 (BH-2) (& XAuE, MRS 72 ks O Ta L 2ok
W 6725, & THDIRNITHE R TROREERITK 0.6m, 2EOHF TOBEDOEIGIT 39
~68% TYEFBIZ M X A TH 5,

AKAE SR L CX DR BEOEF T DOEITH DD LI ITKIEO RSB 2T, Ff
TGl KO OV F CTHIREI L 72, RREEICRIEEO 2TV Car 7 U —h
R A S WAV 1)

3) IEELEEORE

KEERGR AR L U Cld, BE A~ e SR T o 0 ER S D 2 Eonn, Hill
A A A5 D T 72 DI FTREZR IR U M IR ERIC % o To KRG A R B D 2 L 2R E T
%o HILNZIZ AR HF I OSMIITE BN R E L TV D72, IRHI OB ICEE LiEE
KFEE LT Y 7 A NOREBEERFTILERD D,

70¥, ESCOM L DOAEIZTL Y, KEEIZIFIFZ T E1MRIICITAAED [ A 038
ET 20522 L OEMNG, ERRET LEHM P ORI 0L ENR THULR W
BEOXIKICELEDHZE WBxIEuy s rxy L) 2ED D,

4) REFEHIEBOILKLE
REIRIDIC bR 5 EEANEEL TS 70, HMIERS L O OB O E
DEDIZE Y 7 LR (o, TSHIND) 7o h— O RBLE L 725 LT 5, £
R TERL, WPRELL T E CIEIT 2 = & D A o> 1k A LB & BRI i oo (i
B ANBIAT O BEDH B,

(6) EDMthDEIR

10 aAVD)—-EM
TaY el A MM 2 A REITIE, BEE RN REET DREN D L3, H
TR T — RO AL Z B & KAE DS CRUE CTH D720, AN L W BE LT XY
THEM E L TR EETH D, MEMITEM T T P THEERIZRET L4 A Mrb
BHZLEHAEETHD L, REDITBUKIED Fifie B kR C O BFE 423 B HEK 10m
D)1l (Kangamphete JI1) BUZHERE L TV 200 GHIETIVUE RV, 7272 LU o %

3 JIRE 5 8RR 19 4R 7 BICAER I TR SN D b 32T L THERR (RIFERE) ;40m., B3k & 358, 7.2kg.
fEF B ; 1~10) DM THEL L 72 B0 FHAME D & Wi U 72 K i
WL TBeB 720 R AR, WE LI T1ASV OERELTH I EZY ] LHBIL TV
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FEHTHHAEDONE L BIZHOWTE, fELANIITT A My %4> CREH 2 BRI L HE
BT D EEORENMETH D,

2) FEERTEHODM KK
T3NS & b OB O OBLR D HIRE LT ALET, BOKEHZITREE S
RENDEITC DD, LIED-> T, BEFFE XU ORICEEN 2 K b IRET D
TZI, BN SRR 2 kR 2 LS BENH D,
BRBEDALE « i/ S B L OTRIZ OV TR, KRBT — 7 et L CREER R O3t
KITHHALTE % K D Ets vy,

Nomenclature
W7 7 U 1@y Pan-African mobile belt
W7 7 U 1 Ky, East- African Great Rift Valley
=7 % U 7 k3L —; Nyasa Rift valley
A A A ; Basement Complex
F1)v—% ; Karoo System
771V BN alkali intrusive
B\ /X T tropic savanna
¥ UJINESR ; Shire Valley
4 7R ; Dambo
FREE A A 5 gneissic rocks
HELJE ; peneplain
A P9E4R ; Amphibolite facies

ZEIR - BEF
[1] MOREL, S.W. 1958:
The geology of the Shire Area; Geological Survey Department Bull No. 10, 66 9 fig., 1 map sheet
42, scale 1:100 000, Government Press, Zomba, Nyasaland
[2] Lahmeyer International, October 1991.:
Tedzani Il Hydroelectric Power Scheme Tender Design Report Volume2- Annexes
[8] () SERAEWTERT ; BER b b TR~ == 7 /b
BTN SR E A E ) DT TR~ = =7 /L (CD ROM 1 &)
[4] = AT =N HRar Pz b i LR LEE~ =27 L
[6] () AAERWZ, P 2243 7 BER LT A3 — ML CERk 21 4D
[6] Wiss, J.F. 1968;
Effect of blasting vibrations on building and people Civil Engineering-ASCE pp.46-48
[7] FNRFED 5 FEIRIREN NGNS K 2% AR T T PR B Ihram SRS 14 [B15G
[8] THHFIZA> ; FHAkIZ K 2 IRENHEE <K fEDFE>
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2-2-3 IRIEHREE
2-2-3-1 IRIBFE T
(1) RR#HRICEEE5ZIFEIVR-RVIOBE

K7 =l M, BERISERT OB & OBERR 157
DOFRE TR SN, TN ENOERELSICEH 2 5 %

mrrw eaH

-TF*%"E DHELRD T D » LM - il
THIZLUTO®EY TH 5,

1) HEOEE

NBRBEICE L Z R E W RIVAR R K IR EFT OB Th 5720, BRI LU ERE
~OREL, RPRICIEESTWD, 70, A7y =7 FTERENT, FEFEETH L~
7 U A BIEKEAT (ESCOM) OFLAHITH 2720, IEBRIRERBELR, HHBUGOFEITT
EL72W0,

2) i EBIER- RHORE

ATV b CRR SNSRI 5 50 A — bR RERE - T T 5
Fab DB SRES (2 35) BB SN DA, BAROBIR - KB LIS T DT, X
foo ERBE, MEFRELEDRNZD, BRE L CHARE~OBEITEN,

(2) R—ALBBREFEHEDIKIR

1) REBFROEHRT T

a) BAIRE

WNBREEIZ AR A 72 2 b2 RIE S Ay TR B R KB EFTOER THH7-H. BRB
KOS BREAG 2 A OREII D720, BARMICIE, /N7 M S D ARTE S 4 5 8K it
R E RO RT/K & LGS D 0K AR O B RBREEIX, 1970 FFARICHEERR SN BERRFEERT O -
ﬁI?K&of%%&%-%%éht%%m%@%ﬁ%ﬁéhtvxﬁﬂ?ﬁy?@(77t?
TLERER) R/TVEBUIATRY —k—T X E (94 : Sausage tree, fil4: 1 Y —&— T DA-
WFR-) O EBAREFT L, MIRIZIIA AR YT 4 77 BOEARERH O ITER L TN D,
ATl XA UARKY OEREE AT HURHBENKTH S, (BH 2-8 2R)

FEITER TEM (30m x40m=1200m2 ) &, BUKEKERR T/EM & FARIZ, 1970 FARIZHE
R S AV BERRFE BT O AR LI - THIR S - B S V72 BRI GBI IR S v Te~ A
ﬂ?ﬁv7ﬁ(77t7:A%F%)ﬁ\ﬁ%ﬁﬁﬁ?%ﬁﬁfb@($E2ﬂ§%)

—J7 BRI R I O FE BRI EL O B ARER B I, SR 22 R R T D e A AT A O BRI
WD~ ADRT BT /DO DMARAILL WM OV 7 LV EREBNER L, £z, W)l

5 T 7 U ORI (R L OSBRI K D)
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L OBEEICIE, BADHIKEDZER TH LI XA VXYY () NEXT LR ERT

7 U IR SN W72 I ARETH 5,

Flo, BYOALRIZONTE, YT m Y =7 MTEMIL, 1970 R0 5K 1 BT A
ELTT7 o ATHEN, NP LR S TWD 7D, BAEYOERIXREN T,
JATIE. ¥/ (Chlorocebus aethiops ~ LN hEF—), CRHETIE, ALV = FUT,
~EOERRHERE (PALSMT, HnERNSOE VY UL D) SRERETHD,
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BE 2-8 BUKOFEETAQEDOIELE (A VRMR—THIT +4 % F-#EK-)
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b) HRIRE
EK PR ERR T L h RIS . BERR BRI BT OMERF - BECHELET 2~ T v A Bt
Kokt (ESCOM) OB ES 6 i (-2 A M x 548, 1 HAH x 18-, 11 R EE) 2dh 5,
INHOBEEEIX, fihh, BB T EMEERY S ) 2 EFEWD, BRSO MNEMEIX
v, L L, THEIHEIBREFEE~O L AORENBEEIND,

BE 2-11 BKEREREEDILEAICHS ESCOM BETES

2) - EEMH-RFENFRE

a) BAIRE

B SN DIET S EIERECRI 50 2 — FVBEIL . BERRE 1.2 BEATOLERMRIC 2 D
Braxgkty (&30 A— M) ZfH L CEE REMRORIERIZ, £90 A— kL) S,
KX OWNTICIE, BEO~ A DR T AL TR (777 TLF RF) RKEDZELTH
HZIRFTX YT (WEHE) NELT D0, B K L, BERR BT ORI Lo T, Bl -
FHINTWOBFHE OB THY | WOEF TR ARV, (BE 2-12 M)

T/L

- SN S

Y

S,

-1

BE 2-12 #-EEBHRREER T EMISEDOMEE
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b) tLBRER
PERR B A & U CR - B HL SN TV 2 FIH & O# T v | A TS B % 5 1T,
Fo. REROSEH AV NEELESN TWARIED -0, AR MIT T R T MmN,

{

PLEDR, 851 2 REBIHIFAA (MOtER~O YU VAR R A2 b ETe) TR L BRMES
BRELCBE T OMAR R Ch 2, ok, HOtER~OE Y & 7 R OB CHead S 7o e s
DFANT = (FuaZfNf, JuaZfvg) "ix, BNk (EAR - BEEYTE-1992)
TIES AR ESN TWARETH S, LivL, HERABE CB A B OREDO MR D 5
YEZVERR « 3 L QO 2 [EBSH ARRFEES (IUCN) @ 2013 4R D “Red List of Threatened Species”
T, MDA D & D ARSI Tlde < | Z OO DI DD 7 RS (LC) "Lower
Concern/Lower Risky” (2SN TWAHHEICRZ S T2, £7o. EHEEEAREES (IUCN) @ il
Red List TYEH IR IEAE (Near Threaten) IZHEE SN TWD, D “T 7 U NI 7% (F
RUH, " I7 U0 VRE)” OB e Y o IRERM MRSz, (B 2-1728]),

ZOMOMER S NI, IUCN 3 X OENE CEEMD 2 W ITREESHY & L CRIEEOE
WAMZIA < 53 Ai$ 5 F @ Th 5,

#h IR (EX)
BRI (EW)

RSt 1A JE(CR)
LR ——E M fE1E 1B FH(EN)
MaPRfE L 1 A (VU)

HEMO IR AE L (NT)
RS (LC)
X 2-17 IUCN (L&t IEiEnn4E

2-2-3-2 HHFEOREH R EEFIE

(1) IFIVMENIRFEEEESE
~EIZBWT, BRFELZERT L L TEET DL EN D HIEEEIT
~ 7 v A [E#&%(Constitution of Republic of Malawi 1994; as amended)
[E % B B2 TE) 71 i (National Environmental Action Plan -NEAP- 1994)
c. [EZBRBEECR (National Environmental Policy 1996)
d.  EBREEE EHYE(Environment Management Act, No.23 of 1996-EMA-)
BR BT A KT 4 L (EIA Guidelines 1997)
R 5% JL Y (Environmental Standards-2002,2004,2005-)
BrBi %~ 11 7' 2 (Environment Support Programme-1998-)
JFEFEN) AL B (Waste control, management, treatment, etc.,)
e. /K&JHIE(Water Resources Act-1969-)
KPR IE % (Water Resources (Amendment) Bill-1999-)

T o
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f. K& EEE(Water Works Act-1995)
HEIE: 55 22 (Draft Irrigation Act-1998-)

h.  [EZARAREC R (National Forestry Policy-1996)

k% (Forestry Act -1997)
i ESAE, BAAYE(National Parks and Wildlife Act-1992-)

[ESTA B - B A4 A E 7% (National Parks and Wildlife(Amendment) Bill-1999-)

ENZAR - BARAEWIEIC BT 2 08 E (P i)

(National Parks and Wildlife (Protected Species) Order-1994-)

j. THiyE(Land Act-1965-)

+ #1512 (Customary Land Development Act-1967-)
k. fEEJRIR 25 PEE(Fisheries Conservation and Management Act-1997-)

TG IR 4 BEBLHI (Fisheries Conservation and Management Regulations)
I.  EXIE(Electricity Act)
m. UL PETE(Monuments Act)
W%,

(2) EBREEEELZFOHRE
D IRIEEE. BREEEE
~ 7 7 A [E 7% (Constitution of Republic of Malawi 1994; as amended)(Z & ¥ . [EPN D KIRE IR D15
BICHET 2 Z kb, LTFO4HAPHGTLEA TV,
BREEDE DK T ORI
.E@@A&Eﬁ%fﬁiﬁ&‘I?%Lfot%‘@f)%fW)ﬁ”’éf%
FFR DA D E R B EE D IR D
WS RRIE DIRA & HEdE
B, AGRHZ BB T 25/ L LT, REREOAH SR Z R Lz, RELAEN RO 2
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A7z hOERICE L, EEEEHE-EMAICESE BERE (DEA) LV, =xb
F—IlE T r ¥ —FE (DOE) suil, BRETHEME (EIA) OEfiz L, Lo 3 HA
ZFEMET A (201347 A 25 H) b oz, (BIHk-2 2H)
O VIR R (IEE)
@ BREZEPREHEIOMERL (EMP) 7
@ BmEET=41V 7 OEK (EMP) 8
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NF—JmK (DOE) (2, KFEORBAZ 52 HBICH ML LT &0 & B I HI 5 &
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*BIHRK (REE2A K, AV FZ 4 2-2.2.1)

If an EIA is not required, the project is exempted from further compliance with the EIA requirements. In

such instances, the Director issues a certificate to that effect and advises the developer and relevant
licensing authority of the exemption with, if appropriate, recommendations for environmental management

of the project.
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= 2-17 7OVID NP ERBRATHERSNEYEZORERR

No Scientific Name English Name Local Name IUCN Law
Mm%

1 (eguminosae) Egyptian Mimosa Chiwriri No No
Acacia nilotica 7IE7-JILERFE

2 Brachystegia - Mombo No No
boelunii
Combretum zeyheri | - Kalama No No

4 Terminalia - Mkunkhu No No
stenostachya

5 (Bignoniacea) Sausage tree Mvunguti No No
Kigelia africana Y—t—-J0OK

6 Caesalpinioideae - Mhalamira No No
Cassia abbreviata

7 Rhizophoraceae - Mfungo No No
Anisophyllea
boehmii

8 Mimosoideae Fever tree Nchezime No No
Acacia
xanthophloea

9 Anacardiaceae Amalula Mfula No No
Sclerocarya birrea

10 | Papilionoideae Ebong Mphingo No No
Dalbergia
melanoxylon

11 | Minosoideae - Kampangala | No No
Dichrostachys
cinerea

12 | Apocynaceae - Thombozi No No
Diploxhynchus
condylocarpon

13 | Euphorbia ingens Naboom Mokgoro No No

FaToho
14 | Neptunia oleracea Water Mimosa - No No
IXFIFYY
15 | Cordyla africana Bush mango Mtondo No o
16 | Combretum molle Bytterfly tree Tsanya No o
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No

Scientific Name

English Name

%

Local Name

IUCN

Law

N

17

Dichrostachys

cinerea "L/ ¥

Egyptian Mimosa -

No

No

(H  JICAFHEF—2 LD e ¥ U o IFER)

& 2-18 JOVIV MNP ERBATHERINCBMETOREIKR

| No. Scientific Name SPISILEIE Local Name IUCN Law
IE
M EL 1 | Chlorocebus Vervet Monkey Nyani No No
%8 aethiops NILRY FEVF—
2 | Lupus saxatilis Scrub hare Kalulu No No
ThoE I ou ¥
e 1 | Crocodylus Nile crocodile Ng'ona No o
58 niloticus T4
2 | Hemidacytylus Agama lizard Dududu No No
mabouia LA ViR=7H<
3 | Gekkonidae Gecko Gulo No No
a =
4 | Bitis arietans Puff adder Mphiri No No
NTPH—
5 | Dendroaspis Black mamba - No No
polylepis T399IV
558 1 | Rynchops African Skimmer - N/T No
flavirostris FPMANGITIHY
2 | Ploceus cucullatus | Village Weaver - No No
NIA)RY
3 | Bubulcus ibis Cattle Egret - No No
7IVF
4 | Merops boehmi Boehm's Bee-eater | - No No
5 | Estrilda astrild Common Waxbill - No No
AFHNITFav
6 | Actitis hypoleucos | Common Sandpiper | - No No
1o+
7 | Corvus albus Pied Crow Khwangwala | No No
LFInHsA
f£%8 | 1 | Clarias gariepinus | Catfish Mlamba No No
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| No. Scientific Name SIS Local Name IUCN Law
]
ELHIX
2 | Barbus ssp Barbel steed Matemba No No
i ¢
3 | Oreochromis Cichlid Chambo No No
mossambicus AITAXA
2-2-3-8 FLE 5T

1R, 2 RETMERA TR L 72 BRETAE R BLREIC BT D AR RICHE D& | JEicHER LA =

— B TRED

ﬂ/ \'EB
5

FEAMRS A2 PRl 2 & & b, & OFHMRILA BfEIZ LT,

*& 2-19 ZAA-EVIERVHAERRIOOVT(REFREREHX)

No

MDELE

Tra

A0-EVTE

]

AERRIE
BB

T =l
T%d

a3l

T =)

T=E | AR

S E B

S

xR

ITED: TSRS0I ATETHENRLETS
ZENPRENZD, HEE—BMNTHE. T B
HICEIZMELBESEININ, TEIU7EEICRE
EENd,

AR THEEm. EEMRICHEIRTFE

1%, fE:ESND,

KEEA

IEF BRI TSECHEVKOEINRETEN, &
EF—BHTHD,

HE AR HEKIEER (S L BBURSNADT. fEER
ERCHIKEFAEL ELBL,

TEEE

TR TEHA. ZRBMFNoDEEM. A
HHRRICIS LIRS ROMREMEN DD,
AR fEER ERRCHOITIRBRME £ LB,

ANEES
%

IEG: THEHKNANIICRE LGS BES
ZOFREMEN BB,

AR KBRS LR BURSNB DT, fEER
ERCHIMINEFFRE ELBL,

BE-RE

TEA:EHLISVIORBICLN. BE - REN
BESNSH, LEHEILMECREIND,
AR R ERCHIBEE - REIE. £ UL,

ER

IE: TEFREHEMOEFTREZYORD
JROHTEY THRIGE . REYEILICISFER
DRETEENEHS.

HAR: EEVEECISERDNRET DA REMS
[Eys{AN

BEEY

IHEP:—REZVOEEREVORETIEN
n%3.

AR EREEMOREMNRELET SRR
(AN

HBEIE T

N/A N/A

B

RER

N/A N/A
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AT-EVTEs | SAERHERICEIC
. o % Sadli] SLETHE -
7%8 | No 2ZE1HE TEE TE STmER
T RE T | ptmes
RE | 10 | £8% THEE:ERNOMBEFICLIBATRE NI
b c. c. b @E,%\tat)/_\w%gh%ﬁénéo
B R EEN A D ERERAEEEREFTH
BEtEIZTELY,
#He | 11 | ERBE D D N/A N/A
BiE | 12 | AaRfE SHER: EENFMBLUZORBORKICTIE
b B+ b B+ (CEESEZERFREESNGL,
HAR: FekoEROM L (B ICED, F£/H%E
BULEHESY—E2ANOT7IEABB HICHD,
13 | LH Rk
sty D D N/A N/A
14 | ERY&EE IHEP . ABERBICINMTEROERNFEAE
FEREOH B+ ct B+ c+ EE-R
HRE SR FEERIL LD, h T E ROEAKED
BRIRAEND.
15 | £ FI AP A% BKEHRICE KRBT, KEOE THER
g &ERM | D C- D D SEh3h, KERELTOFRIANSNhTOELD
5] T, XEFELGL,
16 | KFIMA D D N/A N/A
17 | BEoH= ITED:EMHAFCL)., —BHEERDEHE
1V75%% B b c A hWEETS,
Y- #HAR A0 EEOR L (B ICLD. £z
BUEREAVIFIADPHEADR B RIS,
18 | #t&BRE
7R o Hh iz
BEEREH | D D N/A N/A
BSEAOESES
ik
19 | HECESR IR PNRERNOREBHREEENOLLE
DIRTE 52%,
b e ¢ A s R 2 OBROR £ (BILCL) K
TED,
20 tfﬁxf?m” D D N/A N/A
Extr
21 | XkEE D D N/A N/A
22 | = D D N/A N/A
23 | JIuH—- D D N/A N/A
24 | FEHODHE EHER - TER: ABE(LLZTFELDEFNADE
| BOBEOEEIEESNGL,
D C+ D B+ A% FekoERom £ (BIEICEB)ICEN,
EMERULEHRAVISADTHEANRE S ICHD.
FELVEMRLIIFET S,
25 | HIVIADS | o | . b THP: TEERBOFAILLD, BRFENEND
EORREE aTEEENEZ NS,
26 | FERE IHh: THEETE. BROBREFSCAII
(FEReE B b B b ADET) . T, FBEOFRAILLD., ELHFEOH
E=X0) *OBERENDD,
HAR: EFEE0FTBKEOAEEIERIEL,
D | 27 | B# B b B b IHG: IHETECLIBZHORENEZIOND,
# SRR TR RSB ROMEEEREL,
28 | B0 b b c o+ TIEH:EFOCODHH EHIHN, [IELTECE
2 RUK EBEBZZEIEESNGL,
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AD-EVTE | AERERICEIK
Sk — % aalii] -] -
748 | No 22E TE s TEm IR
TP TR | AR
1RZE A BATRILE— (KAH) FIAT. CO®HIRIC
BETIN, SRIBEEHCEEL 53R EETRH

A+l-: ERBIE/IROFZENFEIND,
B+/- HIREREDE/QAOFZENFEIND,

C+-IE/ANFZEDERERTHATHS (BLFRENBDET, TOBETHE LG ENSERIENARETHS) .

D: FEEITFEINGL,

& 2-20 AA-EVIRRUAEHKRCOVNT(E - EEMR)

AT-EVTEs | AERERICEIC
D L5 SCEFTE )
248 ZEI1EH [ T=a ST 22 B
Taen[AE TEa | gm
EFR | 1 | K&EER IED: TiERENTARTIETHENREETS
Pl CEDFRENZD, HEE—BNTHE. T &
e | b c D HICLIMEL BTN TRIV7EHICR
EIND,
AR TEEA. EEMNAICEIRKEE
1%, fiRHSND,
2 | KEFE IEG:EEITHBCENVKOBEDNRETIN,
C- D C- D EI—FHTHD.
BLABS: R EBICESKEFAIG. £LEL,
3 | TiEFE ITHh: THET, BRFAMENLOH B, B
C- D C- D FUmiRBICLD T IEF LD RSN HS,
R BRI TIEFLEE., £UHL,
4 | ANIEES TEf: TEHKGANCHEE LSS, EEE
# c. b c b ZOEHEEN BB,
BLAREE: HEKIEER IS . B IEBBUREND DT, fEEL
BREICHEMNIIEEFRIE. £UEL,
5 | BE-1RE ITHF:FEPMYIORBICL). BE-REN
C- D C- D HESINZN. ZEHESILFRSICRESND,
LA EERTEECHEIEE RBIE. £LEL,
6 | BEY IS —REENCEEEEVMORETIEN
C-| D C- D nBD.
AR R EEAOEEMN R ET D AREME
~{R8
7 | BER D D N/A N/A
8 | LT D D N/A N/A
B | 9 | BER N/A N/A
R
10 | £8EZR IER: BRI OOMBECLIRFARENEY
b b c. b DE BRI \DFENFEZEIND,
B L EEN R DEERNEEEREFTH
iHEE9~{AN
e |11 | ERBE D D N/A N/A
RE |12 | AEE SHER EENFMBLUZORBORKICTIE
b B+ b B+ (CHESELZERFEEINGL,
B HeROEROR L (B ICED. £RE
BULEHESY—EANDTPDEARBRICHES,
13 | VBRI %
pon D D N/A N/A
14 | ERAYEERF IEF:ASBERRICINMTEROERNIFKE
mgomeg | O | ST CY | S g3,
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A0-EVTR | HAEBRICE K
. — FLE i FEFHE -
a3 FEEHE TEE T=/ FHEE A
T RE T | ptmes
*& BERBEF: ERILFEICH L. HTEROERAKSO
BANERAFND,
15 | T uhF| ot
o SRR D | D | NA N/A
16 | K¥IMA D N/A N/A
17 | BEOH &4 TEP:EMBAZFICLN, —FHLERORE
VITRHREY | | 5 | o ae | DRETD,
—E2 PR M 2AOEDOR L (BE) (CLD. F/MZ
BUEHBAVIFAOTILANBHITED,
18 | #t=MKRE
AritgiOFE
maemp| O | O | VA N/A
0t
19 | HELEROD TEH ARERNOXBERREENOTRE
w7 b |l o | c pe | FRB
HAER HekoEEon L (BCLD) IR
T3,
20 i{ﬁi:afmmu% b b | NA N/A
*f 3L
21 | XibEE D D | NA N/A
22 | =/ D D N/A N/A
23 | 14— D D N/A N/A
24 | FELOHEF FHER - TER: ARECIDIFELOEFADE
BOAOFEFEESNGL,
D | C+ D B+ | AR HEKOEROM L (BIEELS) (CLND.
FEMEBULHRIVIIAOTIEANB R0,
FELOERMALICFETS.
25 | HIV/AIDS % | o | o . b THER: TEERABORALLD, BEFENLND
DREZIE ATREMENE X 5N B
26 | HEBIRG(H TER:TEFETE. EHOBKRMENHD (RE
BreEs 5. | b . b No0EE) . Fo. FEBORALI. ERKFO
o) REEOBRENDD.
B EX B 0T BIKE DR RIEL.
0 |27 | Bk 5 | b . b IEP: TEFRICLIEHORENEIOND,
ftt BEARE : EER LA ICH S F RO RTREMEFE L
28 | MEOFE. IEA:EFOCO’DHHI>HIN, SIRLEBICHE
RUSIZZEH | D | D C- Ct+ | BEERZEBEESNGL,

At EXBIEE/AOEZENFEIND,

B+-: HAREDIE/ED

5298

Foa

nwEEINS.

CH+-IE/BNFZEDERERTHATHS (BLIRENBDET, TOBETHE L ENSEIENARETHS) .
D: BRI FEINGL,

2-2-3-9 EMRRUHRMREEOLHOE A
IEE (WIIBRBESCERTAN) TR - BB SNIZBREE~OA 37 b ERMKICEL T, £hth

DEFENEA - FREO FEREAHIFEAE TR - T T 54 - SR 2R U7 BRI BER Tl &2 fRRk L7,
¥, ABREEHEIEL, BEREEHIE-EMA)ICES X, BEFEER (DEA) 2, =x/F —fk
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I =x ¥ —/E (DOE) %EiZ

BB
e
(g

H) IZH SN2 ZEEHHTH HBREE

E/
w
A

1) RIEEEHE CREISIERLENFE

K7z FOEHES T, FHISHDRE~D
—ERE LT, TROFELEMTDH, £,
2-22 D@ ThH D,

FNENDOBEE

B (EIA) O3z kR4 5 E%Z (201347 A 25
HE[OERL (EMP)

WHXETHEDTH D,
WELREMT 57201, REEHEGEO

BEHE O I LR T RIE, R

xR 2-21 REZERNMER(REMER/ X -EEHEEEEH)
RIBIEHE BREBAOFEE IS ErE#AM | EhErES FH (MK)
BARRES
KERE PEHEI TS (T BAKDNERER | TEHR/ | ESCOM 250,000
KoFEIMMFEET | JISRELENL | BEEME | F8XE
0. EEIF— | S, —BIRt | (34)
MThd. T, T | #BLTHEKT
EHMG. VDY | 3. TERERK
—MEKDFEIC | EHREZOMI
LIHENEES | TOXRSFERET
N, . L RHH. H
BHEORES
e, KEFEHD
BN ELENE
ATICHERR T 3,
RKRE EEITETRE BOKEEICLDEY | TEHR | ESCOM 200,000
(#Lh) R, MEN | KL, REORE R CE L)
RETIENFR | 223,
N3N, EBE— | RV MFOHEAIC
FITHD. T, | LD RO
EHOIVIICE | BHIZAS,
IMELEZSN | TH-BEOEHM
. TEIV7E | OREBFE. R
.70 2AERE | MBLEONN-T
RO—EBHIHICR | B,
EENd, REOIEICON
T, BEREFIRE
79
RRRE BRPIVIO ESEWMOE | THEHM | ESCOM BREEE
(B&E) BEICLD. BE- | ERHETV. B BEEEE FATxtiG
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RIRIER REANOZE BFIR K | FE (MK)
RBICLEEN | FOERERS,

BESNSN. & | BEOIHEICOL
EHACRTETY | T HREHRE
THEBICRESN | 175
%

KERESE TEHEKDA AKNERA | ERERE | FREXE BRIEEE
NITHRH Uei5 NSRE LWL | TEHARY FATRIIE
B.KEEEAD | ST, —BEikhit | EEEM
T ENEESN EBLTHKTS | (35F)

% £3129%,

Ege LY TAVIVIARY | ERAEICKLU. B | EiRRK | FEXE BRIEEE
TORAICERY | £BMRECE | THEHR FATx G
PHEHYNDTE | TIHF -5EE | EEAM
EnBmTInd, E )RS (34)

BRIEE EMOEFRREAN | EYOBIER. & | ERPRE | FEXE 100,000
DEENEEIN | DRICIED. F]i5 | THHRE/

% ToREeERN%, | BEHRE
RIREHCE | BH)
9%,
MEaEERANT
HEAETETI.

EXRED TEHEXERS. THMEXREC | TEHME | ESCOM BEERT

RURBAMIETOD | MULT, EEREE BREFEEM | S
EEXRREDO | YOEIRICOL TTITER RS
RN EIITH | T, 5EETI,
PEE. REYH
ELFBEELICLNRE
REENFELETS
AIREMEN BB

—IREED BERIECH BEEZEY. | TEHM | ESCOM 800,000
W —REEDN | £EREVICK AREE
LTS, L. EYCE Hh T 1T A

9%, S|
EEREMEL.

TR CER

9%,
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IRIRIER REANOZE IS ErE#AM | EhEHES FH (MK)
TR ERIR AR D AR ALY | TEHME | BFEXE 100,000
BICEBANIIKD | IOBERKZIEL. EIRHAR + EEHEM
FAEOAREMND | REORTELE (34) TX I
B, X3,
HRIRE
Eig RREDEMIC RBLZEEE | £HHRE/ | ESCOM EREEE
PRBEEHORE | ZHET D, IE=HMH | FAXE FATxt G
Eh\%ianéo RBELL(CHE
KEOFEYG | TIEHERET
EDRWNCED . E | B,
HMORENEZDL | BRYOERDE
ns. (CRAT 218 EH
K93,
HEFRE REOFLHNES | TRETOFRES | TEHRE | ESCOM BRIEEE
b, RT3, BFEEE TR
EEXEEAD IEEXED | FEENOFEE | THH[E/ | ESCOM 1,300,000
HIV/AIDS # | RAICED. BRE | HEEEHRTS, | BB | FEXE
DOREERE-FH | ENLHDEEENE | MGEHMEERE | GH)
BReERHE N&EZLNB, I3, REL T E
(AREHE) RIEEHERT S,
BURF RATD 558
REEELRIRD
F%zR3%,
FERAD | BRERAOER BEEIRAO. T | IFHHME | FEXE EHRERT
REWER wmENBEZIN ERNBOBRE xt s
%, EREDEED
B%0%&4717,
WEEEAND | ERSOBXR | ERCHOTUL, | THHMH | FAEXE EHRERT
&5 JivH—-(LLdE | EEEM xt s
AlzEE<L., 2288
EXGERAKS
EiRIT 3,
i ROEH
(CBEE Y %,
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IRIBIER BREBAOFEE BRR EHEHAM | EMEEE FE (MK)
REMBIRIF
—DBIEERRT
B
EXTFHEAR 2,750,000

=x 2-22 BMEREEON=HNDEH

E2ERXR BIERICETIER (MK)
REFERE-TEHERBREE 2,750,00.00
=t 2,750,00.00

2) RIEEEEOEEAF

AR7avxr ME, BEEICESE . EIAGRER AL OFmARRIN s FEITHL TS
7o, BRbEE PR O BRI % A2 HE LIRSS IIFEE LRV, 2o, A7u P =7 M,
Z ORI - HEREENS | OFRl 7 v = 7 FOFFNf, FHEE (ESCOM) B LV Lo
BEJT (DOE) L)L CERREEBGHE O BARN e AT RE - B - BB EShb 2 L L d,

2-2-3-10 EZRYVY EHE

TIPS KRB, W OKEHBNESS NS A, BSR4 b L 7= ER o, sk
B OB LY OB, BIShbd, BMROEDELZHRT DD, TRy =y
o FESMRT (CFEEEHEETe) &Rk OmN ;T ORI 2T — 2 INEAE BIZ, % 2-1-13 127
HOHEHBEIZOWT, =XV 7 E2FE T D,

B, E=X Y U TRERIL. v T UA - =X =BT (MERA), = RLF—LILE = RV
¥—/RE (DOE) I[ZEMMICHE D, Fo, JCA Ik LTIk, Bit@ficgdpoE, JICA 2
EOT “FE=Z VT Tx =07 ZHNWTHETHZ LTINS,

& 2-23 EZRUVUEEIOME (REFREREX. X - LEHERAR)

EHEE A s B | EEE i%ff)
{IZEf*-TEH]
(BAIBLE)
KRE EBE-#Lh TERIGABE 1 [E/0.5 A FFARZEE | 600,000
M(ZERT7IEA
ERRIDER)
KE* Ph,SS,DO,. MmO H) 1 [E/0.5 A FAZEE | 200,000
BEOLER A H)
IKERESE B KRR WmEOER@AE) |1E/1A FFA%ZE | 100,000
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EEEE 5E S5 | EEie %f/lf)
FEHY H£EIRR TEIG. Ak 1[E/3 A BHE%EE | 100,000
BAMEE LISt TEHG 1[E/6 A FFA%ZE | 100,000
EEXREY TEHRG 1[E/0.5 A FHEZESE | 100,000
—RBEEY TERIG 1 [E/0.5 A FBA%EZE | 250,000
TR ERLE £ AR iR TEIHIG 1[E/0.5 A BHE%ESE | 200,000
(HRIREE)
TR BRI ER TEIG. Ak 1[E/0.5 A FHE%ESE | 100,000
FTEIRE 1EXIRIE TEHG 1E/1 A FBFAZ%EZE | 330,000
NREE NEEE TEIRIG., Ik 1E/3 A FHEESE | 500,000
#t
FEEFE/FF 2,580,000.00
[t FARE]
(BRIEE)
KE Ph,SS,DO TR (ZHRens& | 1E/05 A ESCOM
) 3 4Ry 600,000
KEHESE E£B'RR Hoka Lk 1E/1 A ESCOM | 300,000
3 & fH
L gasE Ly =ty i TEIRIG, Tk 1[E/3 A ESCOM | 300,000
3 &£/
BAEE EBF KRR TEHG 1E/6 A ESCOM | 300,000
3 &£
TR ERIE EE AT TEHE 1[E/0.5 A ESCOM | 600,000
3 & H
(M EIRIE)
NREE NREE TEHE, 1[E/6 A ESCOM | 300,000
3 &£
=IFNE EE-EE ERER BE ESCOM | 300,000
3EM
EEFE/NFT 2,700,000.00
FETESE 5,280,000.00
¥) TERNX. KEIZBELTOR, T=F Y T2 ERT 5,
= 2-24 EZRYVTEROEHDE H
E2ERER EZAYVDEREICET R E R (MK)
HREMBRX-TEMREREE SHE - 2 ER AR EIRHAR (3 vEE)
2,580,000.00 2,700,000.00
&5t 5,280,000.00

2-57




2-2-3-11 27— — 53

~ 7 U A EREE L ORIEICE S S HIE SNIZREELETMAT A FI A I2LD, AP v
7 ME AT = BNVE RN BEE SNORBER T 027 NI LW, AT —
7 RNV E— il IR S e o T,

2-2-4 FEE - ERHBE

AT a =y MR D RHIREG - ERBEOFRIRA LRNOT, AEHTHETS b
DT B,

225 ZDHh
2-2-5-1 EZAYIY T4 —LE

FREITHRFE (% BExEEte) T2 E=XV T - 753 —0 () IZLLTFTO#ED
Th b,
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=& 2-25 BEZAYIY - O4—L -F- (REMEREFE. X-TEHEEZLE)
F= R YT e Tx—h (R)

1. #FRRW - ERFH

EZRUVDIER MELR P OIRR
5l : BEHLDIEFHBEEAD G
2. BYR
—K&
188 (BfI) I 7E & HI7E fiE HihFL A SHBLUE -3
(FEt51E) (xK1E) EREE | CAIEERT. HE.
HiExZE)
pH 6.00-9.5 6.5-8.5
SS(F#EMY 0-20 No
B) (mg/l)
DO(mg/l) No
—BREY
E-AYUDIER R HAR P DIKR
—REEY
EXREY
—BE-1RE
188 (B4I) I 7E fiE I %E fiE RihF A SHBLE =
(F9{E) (xK1E) EEOEE | CAIEHEAT. 58
(WHO) E. FE%)
EZ&(dB) 70dB
3. BARE
—4RER
_ \ R HAR KR
EZRYVDIER . n
REAE TR
IKEREE
TR ERIR (R E AR IR)

2-2-5-2 WBEF VDAL

HEFTOHRFELLORLBEERFECHTIRET =7 VA MILTO#EY ThH oD,
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K 2-26 RIEFIVVIANEEBROIEHREF)

N . ‘ Yes: Y BEARMLIREHKEE
g | mwEH ERF1I0RR No: N (Yes/No OEe . 1RHL. ERI%S)
(@) BET7EAAY MREE (EIA Lik— M FRERFEHD. (@N (@)IEE Lik—bEBEEMIIER. IEE LiR— MERFE
(b) EIA Lik— MR LB EZEBUFICENREBEN TSN, ()N (b)IEE Lik— FOERL - 1R ERSNE L,
(DEIA B | () EIA LIR— MEORRIFHFHEHEID, (THEHERHEZEZES | ON (C)IEE Lik—hRigH
VIREBEHR | 3. ZOEHEBLEINBD,
A (d) EFELSME. RELBIHEICERMOEETHOOREICETS | (dN (d)IEE 26 &%, RIEEEICET 2R A ERSNEL,
; R AIFERIFEH D BL. REEEME - RETTAVTHEEERTIONFELLE
% DELENBERELNLENTNS,
I_HE QBT (@ 7OV FORBBLUEEICOVWT FRAREEHTHRMAT | (N (@)SHM DFAE. B|ARIIERSNGLY,
S — —DRIA—(CEYGERBAEITL. BEEZFETLSD,
D (b) ERENoOIAV M, TOVIH MARICRBRESERZH, (o)N OERENOOIAY MEFREINGVD (BGREBEUSNIEANELD
EXEMAEHAOEETHILN),
RRE=E®D | (a) TRIIV MITEOEHORBEERI(RFORE. RIE-HR(CFRE | @Y (@) 7OVIDMEZENIIMTORBEEEHET
BE HREHEHOREEINTLSD,
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(@) LK MDKE S LZEDRBEEESZLRETIN. B | (QN (@Q)FRNAHXKARET, A LIET KM ERSNEL,
MISVD LV DERERETEIENEHEN,
(b) MFRKDKEFLZEDRREEZEERTIN, (b)- (b) (Q)DEAICLD, KEDEALIERAELGL
(c) BEREKATDEADRIRBES LT K DK E BILRHLEDR | (c)- ©FRNRAHXKAFET, A LMETKMIE. EREENEL,
2 | @yk=E DO ERNEFTEEND D,
;:g (d) TROFNREMETTIIET KENBAL. REEEET | (N (d) (2)DEAICED, KEDEALERELLL,
a E3RMAE LB,
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BifE-1
14 July, 2013
Project Brief for the Extension of Tedzani Hydropower Station

Project Brief which is required by the section 24 of the Environment Management Act is as given below;

11

12

13

14

15

16

1.7

18

181

the name of the developer;
Electricity Supply Corporation of Malawi Limited (ESCOM) under supervision of DOE
the estimated total cost of the Project;
Thirty seven million and five hundred thousand US dollar in round (around 37,500,000%)
the nature of the project;
The Project, extension of the Tedzani Hydropower Station in Blantyre in south Malawi, is to supply its
renewable energy for enhancing its supply capability and stability of power system together with
improvement of power demand and supply balance
the activities that shall be undertaken
Enhancement of installed capacity of the Tedzani Hydropower Station with its related transmission line and
substation
the possible products and by-products anticipated;
(1) Extension of Tedzani Hydropower Station (run-of-river type) with installed capacity of 20MW
(2) Installation of transmission line and substation for supplying power to the existing power system
the number of people the Project shall employ;
Construction will take place for thirty months from its commencement. During the construction period,
labours will be employed at the maximum 500 person per day.
the area of land, air or water that may be affected and;
Just only limited area along or near the existing facilities such as powerhouse and underground water tunnel
within the existing powerhouse site
any other matters may be prescribed,
A basic description of the Project, its purpose, size, location and preliminary design, including any
alternatives, which are being considered (e.g. site, technology, construction and operation procedures,
handling of waste).
The Project utilises the discharge from the spillway of the existing Tedzani Dam. A new power station
generates 20MW at the maximum discharge of 70m*s under head of 37m. A new waterway will be
installed in the left bank slope to convey the water for 700m approximately to the powerhouse that is
planned in the upstream area of the Tedzani-1 power station. An open channel or pressure tunnel is under
consideration for the waterway works. The major construction waste from construction works is excavated

material that will be disposed in the designed disposal area in the Project site.
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Table-1: Outline of the Extension of Tedzani Hydropower Station

Max. Discharge m°/s 70
Gross Head m 37
Effective Head m 34
Installed capacity kw 20,000
Annual Generated Energy MWh 149,000
Annual Effective Energy MWh 141,500

1.8.2  The stage of project in the Project Cycle.
Currently the Project is at feasibility study stage that will be followed by detail design in 2014, tender in
2015 and construction stage taking place in the years between 2015 and 2017.

2013 2014 2015 2016 2017
3Q14Q(1Q|2Q(3Q|4Q(1Q]2Q|3Q|4Q|1Q|2Q|3Q[4Q|1Q|2Q|3Q|4Q

Feasibility Study m

Approval for Detailed Design
(Cabinet Approval, Exchange Notes,
Grant Agreement)

Stages

3 months
[ —

Detailed Design 8 months

Approval for Implementation 1 thontf
(Exchange Notes)

Tender, Evaluation and Contract 3 whs

Construction, Installation 30 mont 's

Figure-1: Stages of the Project

1.8.3  Alocation map of the Project site or site alternatives, and site plan as it is currently known. Reference
should be clearly indicated so that site can easily be located on a 1:50,000 or larger scale map.
The location of the Project site plotted on a 1:50,000 map as well as the site plan is shown in Appendix.
1.8.4  Adiscussion of which aspects of the Project are likely to cause environmental concerns and of proposed
environmental management measures
Since the Project is a hydropower extension project with run-of-river type development located within the
existing hydropower station, implementation of the Project will not cause negative impact not only to
natural conditions such as habitat of fauna and flora but also to social conditions such as air or water
environment, involuntary relocation and land acquisition.
JICA, beside the section 24 of the Environment Management Act in Malawi, has decided to carry out
environmental survey similar as level of IEE (Initial Environmental Examination) to make a mitigation plan
and monitoring plan for minimization of anticipated adverse impacts caused by implementation of the

Project through local consultant hired by JICA Study Team.
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Developers are required to provide correct information in a Project Brief since this is the basis for determination

of whether a full EIA report is required or not.

NB.

When submitting a Project Brief, submit at least 10 copies or as may be requested for by the Director of

Environmental Affairs.
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Appendix: Location of the Project site and Site Plan
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Study of Installed Capacity
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from Kapichira 41 30x2
A\

Symbol

Tedzani 3 P/S

Tedzani 3 S/S

132kV Bus

110

25

to Nkula B S/S

@ Generator

115

Transformer capacity
(units:MVA)

(units:MVA)

l42 Transmission Line capacity

66kV Bus l

Tedzani 1 S/S

| 22T & O IL 2 BOBIE DR P MLETH D,

Tedzani 4 P/S

Tedzani 1,2 P/S

> ¢

Tedzgni 4 SIS

a2

42 45 35

A\

to Nkula B S/S

v

to Blantyre S/S

\4

to Nkula A S/S
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Tedzani 1,2 Hydro P/S

to Tedzani 3
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Tedzani 1 SIS

‘ \ [l
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= 66kV,lcct = 5
ay) 7] T
: 1 ‘ [
66kV,1cct (New Line) <

Tedzani 4 Hydro P/S
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New Gate House
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3-2-3 HIRgERETH
LUE D HAFHENZ FE S W TERR L7ZBIIEEREIX Y 2 MIBL T & B0, AREHIE, BT R

B
[General] TD-G-GL-001: General Plan

TD-G-GL-002: General Profile

[Civil Works] TD-C-IT- 001: Intake Plan and Profile
TD-C-IT- 002: Intake Sections (1/3)
TD-C-IT- 003: Intake Sections (2/3)
TD-C-1T-004: Intake Sections (3/3)
TD-C-HR-005: Headrace Typical Sections
TD-C-HR-006: Headrace Plan (1/4)
TD-C-HR-007: Headrace Plan (2/4)
TD-C-HR-008: Headrace Plan (3/4)
TD-C-HR-009: Headrace Plan (4/4)
TD-C-HR-010: Headrace Sections (1/4)
TD-C-HR-011: Headrace Sections (2/4)
TD-C-HR-012: Headrace Sections (3/4)
TD-C-HR-013: Headrace Sections (4/4)
TD-C-HR-014: Headrace Flume Plan and Profile
TD-C-HR-015: Headrace Flume Flume Sections
TD-C-HT- 016: Head Tank Plan and Profile
TD-C-HT- 017: Head Tank Typical Sections (1/2)
TD-C-HT- 018: Head Tank Typical Sections (2/2)
TD-C-PS-019: Penstock Plan and Profile
TD-C-PS-020: Penstock Typical Sections
TD-C-PH-021: Powerhouse Plan
TD-C-PH-022: Powerhouse Sections
TD-C-PH-023: Powerhouse Profile
TD-C-PH-024: Powerhouse GF Unloading Floor
TD-C-PH-025: Powerhouse B1F Machine Hall Floor
TD-C-PH-026: Powerhouse B2F Generator Floor
TD-C-PH-028: Powerhouse B4F Draft Tube Floor
TD-C-PH-027: Powerhouse B3F Turbine Floor
TD-C-PH-029: Powerhouse B5F Drainage Gallery Floor
TD-C-PH-030: Powerhouse Elevation View
TD-C-PH-031: Powerhouse Detail Sections
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TD-C-TR-032: Tailrace Profile
TD-C-TR-033: Tailrace Sections
TD-C-TR-034: Stoplog Access Road
TD-C-AR-035: Access Road Plan and Profile
TD-C-AR-036: Access Road Sections(1/5)
TD-C-AR-037: Access Road Sections(2/5)
TD-C-AR-038: Access Road Sections(3/5)
TD-C-AR-039: Access Road Sections(4/5)
TD-C-AR-040: Access Road Sections(5/5)
TD-C-GH-041: Guard House (1/2)
TD-C-GH-042: Guard House (2/2)

[Electro-mechanical Works] TD-E-GN-001: Single Line Diagram
TD-E-TL-002: 66kV Transmission Line Tower Type D1
TD-E-TL-003: 66kV Transmission Line Tower Type D2
TD-E-TL-004: 66KV Transmission Line Founfation for Tower Type D
TD-E-TL-005: 66kV Transmission Line Gantry
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3-2-4-6 {REX
RET— K

3-9 FEBRTLREEIEH

No. B BUKSENHOBERE FR& Kk
1 | My 1.7 km eSS 150m x 80m
(BN}

2 | RE&Y-H1 0.5 km BEHMES 100m x 50m

BUKIE - EKER EX B RS
3 | fRERY-+ 2 2.1km BB ES 80m x 30m

K¥E-REr EX B RIS
4 | IRE&RY-IM 3 1.5km TV Mr—F 100m x 80m
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6 | MEMERS
7 | ERILES

HMFVS
No. A7 ik &
1 | AUYILAY MR 5x6 1
2 | BIEEEHER 8x20 1
3 | TEXESHAN 6x 10 1
4 | BAAN.SEAEBE 10 x 27 1
5 | HRA.3EABE 5x7 1
6 | O—HILARYIEE 10 x 27 1
7 | O-AILAAYIBRE 12x 15 1
8 | EXEESE 10 x 27 3
9 | NAIL—L. ML 5x7 4
10 | #&KkAVH 3x5 1
11 | BixE:Err 2x2 2
12 | EMEE 8x10 1
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Organization

Title/Role

Name

Ministry of Energy

Principal Secretary

Dr. Windord Masanjala

Department of Energy

Director

Mr. Gideon NYIRONGO

Affairs, Ministry of | Principal Energy Officer Mr. Patrick SILNGWE

Energy (DOE) Principal Energy Officer Mr. Khumbolawo M. Lungu
Power Development Advisor (JICA) Mr. Keiichi TERAO

Ministry of | Assistant Director of EAD Ms.Tawonga Mbale

Environment and

Climate Change | chief of the EIA & Pollution Control Division | Mr. Patridc Nyirenda

Management of EAD

Ministry of Forestry

Assistant Director Forestry Officer in Blantyre

Mr. Peter M.H. Mkwapatira

Department of Parks
and Wildlife

Chief of the Wildlife Management Division

Mr. Samuel Nyanyale

Electricity Supply
Corporation of Malawi

(ESCOM)

Chief Executive Officer

Mr. John KANDULU

Director of Generation

Mr. Evans E. MSISKA

Senior Project Mgr.

Mr. Michael GONDWE

Senior Electrical Eng.

Mr. Blessing PHARIWA

Senior Project Eng.(Civil)

Mr. Alex KAITANE

Senior Project Eng. (Environment)

Mr.Daud

Senior Project Eng.P/S  (Environment)

Mr.Areles

Chief System Planning Eng.

Mr. Andrew SENZANI

Assistant Land Surveyor

Mr. Justice A. MALEMA

Design Engineer

Mr. Charles CHIBAMBO

Transmission Planning Eng.

Ms. Julia NCHILAMUELA

Generation Division, Tedzani P/S, Senior

Mechanical-Maintenance Eng.

Mr. Resten MURIYA

Generation Division, Tedzani P/S, Senior

Operation Eng.

Mr. Edman Kamoto

Generation Division, Tedzani P/S,

Electrical-Maintenance Eng.

Mr. Wadson ZIMBAMBO
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LOCATION OF THE REQUESTED PROJECT SITE
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Annex-3
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2)

M/D (Minutes of Discussions) in the 3 mission

Minutes of Discussions
of the Preparatory Survey on the Project for
The Extension of Tedzani Hydropower Station in the Republic of Malawi

In response to the request from the Government of the Republic of Malawi
(hereinafter referred to as “Malawi”), the Japan International Cooperation Agency
(hereinafter referred to as “JICA”), in consultation with the Government of Japan, decided
to conduct a Preparatory Survey (hereinafter referred to as “the Survey”) on the Project for
The Extension of Tedzani Hydropower Station in the Republic of Malawi (hereinafter
referred to as “the Project”).

JICA sent to Malawi the Preparatory Survey Team (hereinafter referred to as "the
Team”), headed by Mr. Kazunari Oshima, JICA Visiting Senior Advisor. The Team is
scheduled to stay in Malawi from December 8" to December 13" 2013.

The Team held discussions with the officials of Malawian authorities concerned
(hereinafter referred to as “the Malawian side”). In the course of the discussions, both
sides have confirmed the main items described in the sheets attached hereto.

Lilongwe, Malawi
December 12", 2013

R sy — Xy //%Z'L/'A

Mr. Kazunari Oshima Dr. Winford Masanjala,
Team Leader Principal Sec:retary,
Preparatory Survey Team Ministry of Energy
Japan International Cooperation Agency r

[

Mr. John Kandulu
Chief Executive Officer,
Electricity Supply Corporation of Malawi
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ATTACHMENT

1. Objective of the Project
The objective of the Project is extension of Tedzani Hydropower Station.

2. Project Site
The Project sile based on the request from the Malawian side is located in southern region
of Malawi as shown in Annex-1.

3. Responsible and Implementing Organizations
(1) The responsible organization is Department of Energy Affairs (DOE).
(2) The implementing organization is Electricity Supply Corporation of Malawi (ESCOM).
(3) The organization structures of DOE and ESCOM are shown in Annex-2 and Annex-3.

4. Components of the Project
Main item requested by the Government of Malawi (hereinafter referred to as “GOM”)
to Government of Japan (hereinafter referred to as “GOJ") is extension of hydro power
generation facility including transformer installation and transmission line to feed to
existing grid.

__Components

Hydro power station | The type of the power generation scheme is “Run-of-River”
with no sizable reservoir and may not impact on considerably
both the environmental and social aspects.

Extension of hydro power station shall include Intake facility,
Headrace canal, Head tank, Penstock, Power house cum
Turbine and Generator, _

Transmission line Two towers with height of about 30m for transmission line
and 260 m conductor from the power station to the existing

line with Step up transformer and Switch gear.

5. Japan’s Grant Aid Scheme
(1) The Malawian side understood Japan's Grant Aid Scheme explained by the Team as
described in Annex-4 and Annex-5.
(2) The Malawian side will take the necessary measures, as described in Annex-6, for
smooth implementation of the Project.

6. Project Cost
The Malawian side agreed that cost of the Project should not exceed the amount
agreed on Exchange of Notes (E/N). The Malawian side also agreed that the cost of
the Project contains procurement cost of equipment, transportation cost up to the
Project site, construction cost and Consultant fees.

7. Confidentiality of the project

(1) Detailed specifications of the Facilities and Equipment
Both sides agreed that all the information related to the Project including detailed
drawings and specifications of the facilities and equipment and other technical
information shall not be disclosed to any outside parties (i.e. outside of JICA and the
Malawian side) before the conclusion of all contract(s) for the Project.

1.

m‘-?ftf/
H
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(2)

Confidentiality of the Cost Estimation

The Team explained the estimated cost of the Project as described in Annex 7.
Both sides agreed that the estimated cost for the Project should never be duplicated
or disclosed to any outside parties (i.e. outside of JICA and the Malawian side)
before tender for the Project. Malawian side also understood that the estimated cost
for the Project attached as Annex 7 is not the final and is subject to change as a
result of examination through revision of the Outline Design Study.

Possibility of Change in Scope, Schedule and Cost of the Project

Malawian side and the Team confirmed that the scope, the schedule, and the cost for
the Project are tentative and subject to change due to the domestic circumstances in
Japan and in Malawi.

Environmental and Social Considerations

(1)
(2)

(3)

(4)

(5)

(6)

The Malawian side agreed to ensure access to the project site and undertake
necessary countermeasures.

The Malawian side agreed to conduct the required environmental works including
Environmental Management Plan and Environmental Management Monitoring Plan.

The Malawian side agreed to comply with the JICA Guidelines for Environmental
and Social Considerations (hereinafter referred to as “JICA Guidelines”) as well as
laws and regulations in Malawi, and was requested to prepare Environmental
Checklist and Monitoring Form which are designated by JICA Guidelines for an
outline design.

The Malawian side agreed to make necessary arrangements with concerned
governmental organizations in order to secure funding for and execution of the
above environmental matters in a schedule as required for smooth execution of the
Project.

The Malawian side and the Team confirmed information on environmental and
social considerations including major impacts and relevant mitigation measures are
summarized in the Environmental Checklist attached as Annex-8. The Malawian
side will inform JICA of any major changes which may affect environmental and
social considerations made for the Project by revising the Checklist in a timely
manner.

The Malawian side and the Team confirmed environmental monitoring will be
conducted by ESCOM in accordance with the Environmental Management Plan and
Environmental Management Monitoring Plan,

Wes /“/
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10. Other Relevant Issues

(1) Coordination among relevant donors and agencies
The Team requested the Malawian side to ensure coordination among relevant
donors and agencies for smooth implementation of the Project and the Malawian

side agreed to it.
(2) Major Undertakings to be taken by the Malawi side
The Malawian side confirmed that major undertakings as shown in Annex-6 should
be taken by the Malawian side at its expense. The Malawian side shall specify
organizations which will secure enough budget and execute each item listed in the
column, “To be covered by Recipient Side” as shown in Annex-6, except Gas supply
and Telephone system.

<List of Annex>

Annex-1
Annex-2
Annex-3
Annex-4
Annex-5
Annex-6
Annex-7
Annex-8

Location of the Project Site

Organization Structure of Department of Energy Affairs
Organization Structure of ESCOM

Japan's Grant Aid

Flow Chart of Japan's Grant Aid Procedures

Major Undertakings to be taken by Each Government
Estimated Project Cost

Environmental Checklist

(End)
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| Project Site
Tedzani Hydropower Plant

Annex -
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Annex-2
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Chief Exgcutive

Annex-3

Officer
1
I | 1 1 1 1
Director of Drirector of
Digectos of - - i
g:::::;ls; Traln?rm:;un Distribution Administration and Director of Finance Da';edﬁ;er.f:l:hm"::;g
andCustomer Service Company Secretary 2

£

ORGANIZATION STRUCTURE OF ESCOM
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Annex-4
JAPAN'S GRANT AID

The Government of Japan (hereinafter referred to as “the GOJ") is implementing the
organizational reforms to improve the quality of ODA operations, and as a part of this
realignment, a new JICA law was entered into effect on October 1, 2008. Based on the law
and the decision of the GOJ, JICA has become the executing agency of the Grant Aid for
General Projects, for Fisheries and for Cultural Cooperation, etc.

The Grant Aid is non-reimbursable fund to a recipient country to procure the facilities,
equipment and services (engineering services and transportation of the products, etc.) for
economic and social development of the country under principles in accordance with the
relevant laws and regulations of Japan. The Grant Aid is not supplied through the donation
of materials as such.

1. Grant Aid Procedures
The Japanese Grant Aid is conducted as follows-
* Preparatory Survey (hereinafter referred to as “the Survey")
- The Survey conducted by JICA
+ Appraisal &Approval
- Appraisal by The GOJ and JICA, and Approval by the Japanese Cabinet
- Determination of Implementation
- The Notes exchanged between the GOJ and a recipient country
- Grant Agreement (hereinafter referred to as “the G/A")
- Agreement concluded between JICA and a recipient country
* Implementation
- Implementation of the Project on the basis of the G/A

2. Preparatory Survey
(1) Contents of the Survey
The aim of the Survey is to provide a basic document necessary for the appraisal of
the Project by JICA and the GOJ. The contents of the Survey are as follows:

- Confirmation of the background, objectives, and benefits of the Project and also
institutional capacity of agencies concerned of the recipient country necessary
for the implementation of the Project.

- Evaluation of the appropriateness of the Project to be implemented under the
Grant Aid Scheme from a technical, financial, social and economic paint of view.

- Confirmation of items agreed on by both parties concerning the basic concept of
the Project.

- Preparation of an outline design of the Project.

- Estimation of casis of the Project.

The contents of the original request by the recipient country are not necessarily
appraved in their initial form as the contents of the Grant Aid project. The Outline Design of
the Project is confirmed considering the guidelines of the Japan's Grant Aid scheme.

JICA requests the Government of the recipient country to take whatever measures are
necessary to ensure its self-reliance in the implementation of the Project. Such measures
must be guaranteed even though they may fall outside of the jurisdiction of the
organization in the recipient country actually implementing the Project. Therefore, the
implementation of the Project is confirmed by all relevant organizations of the recipient
country through the Minutes of Discussions. / /

W
-7 0('11

(2) Selection of Consultants

A-25




7

-

]

For smooth implementation of the Survey, JICA uses (a) registered consulting firm(s).
JICA selects (a) firm(s) based on proposals submitted by interested firms.

(3) Result of the Survey

The Report on the Survey is reviewed by JICA, and after the appropriateness of the
Project is confirmed, JICA recommends the GOJ to appraise the implementation of the
Project.

3. Japan's Grant Aid Scheme
(1) The E/N and the G/A

After the Project is approved by the Cabinet of Japan, the Exchange of Notes
(hereinafter referred to as “the E/N") will be singed between the GOJ and the Government
of the recipient country to make a pledge for assistance, which is followed by the
conclusion of the G/A between JICA and the Government of the recipient country to define
the necessary articles to implement the Project, such as payment conditions,
responsibilities of the Government of the recipient country, and procurement conditions.

(2) Selection of Consultants

The consultant firm(s) used for the Survey will be recommended by JICA to the
recipient country to also work on the Project's implementation after the E/N and the G/A,
in order to maintain technical consistency.

(3) Eligible source country

Under the Japanese Grant Aid, in principle, Japanese products and services including
transport or those of the recipient country are to be purchased. When JICA and the
Government of the recipient counfry or its designated authority deem it necessary, the
Grant Aid may be used for the purchase of the products or services of a third country.
However, the prime contractors, namely, constructing and procurement firms, and the
prime consulting firm are limited to "Japanese nationals".

(4) Necessity of "Verification”

The Government of the recipient country or its designated authority will conclude
contracts denominated in Japanese yen with Japanese nationals. Those contracts shall be
verified by JICA. This "Verification” is deemed necessary to secure accountability to
Japanese taxpayers.

(5) Major undertakings to be taken by the Government of the Recipient Country
In the implementation of the Grant Aid Project, the recipient country is required to
undertake such necessary measures as Annex-6.

(6) "Proper Use"

The Government of the recipient country is required to maintain and use the facilities
constructed and the equipment purchased under the Grant Aid properly and effectively and
to assign staff necessary for this operation and maintenance as well as to bear all the
expenses other than those covered by the Grant Aid.

(7) "Export and Re-export”
The products purchased under the Grant Aid should not be exported or re-exported
from the recipient country.

(8) Banking Arrangements (B/A)
a) The Government of the recipient country or its designated authority should open

-8 -
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an account in the name of the Government of the recipient country in a bank in
Japan (hereinafter referred to as “the Bank"). JICA will execute the Grant Aid by
making payments in Japanese yen to cover the obligations incurred by the
Government of the recipient country or its designated authority under the Verified
Contracts.

b) The payments will be made when payment requests are presented by the Bank to
JICA under an Authorization to Pay (A/P) issued by the Government of the
recipient country or its designated authority.

(9) Authorization to Pay (A/P)
The Government of the recipient country should bear an advising commission of an
Authorization to pay and payment commissions to the Bank.

(10) Social and Environmental Considerations

A recipient country must ensure the social and environmental considerations for the
Project and must follow the environmental regulation of the recipient country and JICA
socio-environmental guideline.

(End)
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Flow Chart of Japan’s Grant Aid Procedures

Annex-5

=2 - [
E <[2]13]¢
Flow & Works L= JlZ|E| 2
g 4|12l =|E
Stag o E Sl81
sage = L B
=
(TR Terms of Reference )
&
2
]
=
=
_."_r" Evabgaiion of TR —
& [Foil Survey Home
£ " 2 Office Work il necessary
] Reporting
-8
H4 8 & Selection &
E g 5 Contracting of Field Survey Home
= a o Cansultam by Offce Waork
Lol 1 B Proposal Reporting
- c
%03
& E Final Report
=
Appraizal of
Projest
s
E mer Ministerial
-
= Consultation
&
2
g
[
=3
=X
Appreval by
thoe Caabaret 1
v B
[EM : Erchange of Noles)
(A Girand Agreemsent )
Banking TP Anthorization 1o Pay)
Arrngement
Verfication Isaance of
—> 1 AP
g
1=
g sotent Freparation for
E Recipient Tendering,
¥ Ciavernment
E
7
& Tendering & /’/
| Fvaluation
Post Fual
Hudy
Evaluationd:
Follow up

A-28




Major Undertakings to be taken by Each Government

Annex-6

| Project.

-11 -

To be |
To be |
No. Items covered by cg::ed rb:
Grant Aid praghlll
to secure lots of land necessary for the implementation of the Project ard to e |
clear the sites; . |
2 | Toconstruct the following facilites S N ]
1) The building ) . |
2) The gates and fences in and around the site . |
| 3) The parking bt ) i R |
4) The road within the -
§) The road outside the site {nc ludi ing Access road) L
3 | To provide facilities for distribution of eleciricity, water supply and drainage and |
other incidental facilities necessary for the implementation of the Project outside i
the sites |
* I
ng and internal wiring within the site. . ' |
¢. The main circuit ti?ééﬁéf and transformer T . B
.
.
a. The crty dralnage main {for storm sewer and others .
" 'b. The drainage system (for toilet sewer, comman waste, storm drainage and | . o
others) within the site
4) Gas Supply
) 8 ThE dty 935 man 10“19 stte T . )
The gas Sumﬁv system T .
5) Telephone System ) i -
I _E_TFB;}E{EEEI:I_E tﬂ.iﬂk |Iﬂe t('J 1"!6 marn dlSTﬂbUhCln fra'ne(MDFJ;’panel Of '[h@.' T . )
building
b. The MDF and the axtension after the frarnefpanel ™
) Furite A Eaiomet i s
[
b . Project equipment
4 | To ensure prompt un[oadmg and customs clearance of the products at ports of
dsembarkation in the recipient country and to assist intemal transportation of
[theproducts _ )
1) Marine (Air) t!ansportatton of Japan to the recipient country .
2) Tax exemption and custom clearance of the Products at the port of . .
disembarkation _ R a
3) Internal transportation from the port of disembarkation to the project site | L |
5 | To ensure that customs duties, internal taxes and other fiscal levies which may :
| be imposed in the recipient country with respect to the purchase of the products L]
__._jandthesenices beexempted | B |
6 | To accord Japanese nationak whose services may be required in connection | |
with the supply of the products and the services such facilities as may be -
necessary for ther entry into the recipient country and stay therein for the
performance of their work L
7 | To ensure that the Facilities and the products be maintained and used properly | .
and effectively for the mplementation of the Project |
8 | To bear all the expenses, other than those covered by the Grant, necessary for . i
] the implementation of the Project
9 | To bear the foliowing commissions paid to the Japanese bank for banking |
services based upon the B/A
1) Adwsmg commission of AP L]
o 2_&}1‘!’]3”1 COMMIiSSion L]
1 To give due environmental and social consideration in the implementation of the
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(Confidential)

Estimated Project Cost

Annex-7

The cost of the Project is estimated approximately JP¥ 5,745 million in total. The content
of the project cost are shown separately for the Japanese borne portion and the Malawian
side borne portion in accordance with the conditions in item 3. (3) below.

This cost estimate is provisional and subject fo change as a result of examination by the
Government of Japan for the approval of the Grant.

1. Cost to be borne by the Japanese side: Approximately JP¥ 5,720 million

Approximate Total cost for Japanese Portion

Cost ltems

Approximate Cost
(US$)

Approximate Cost |
(million JP¥) |

"Equipment and materials

| Procurement Cost (Including costs
| for Civil & building works, Ocean &
| inland Transportation, all
insurance, Temporally works,

| Overhead, other works necessary
| to complete the Project)

US$ 27.9 million

o

JP¥ 2,770 million ‘

Electro-mechanical Equipment

and materials Procurement Cost

(Including costs for Installation

works, Ocean & inland

| Transportation, all insurance, On
the Job Training, Temporally

| works, Overhead, other works

| necessary to complete the Project)

US$ 26.5 million

JP¥ 2 630 million

' Detailed Design & Consultant’s
| Supervision

US$ 3.2 million

JP¥ 320 million

| - Total

US$ 57.6 million

JP¥ 5,720 million |

-12-
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2.

3.

Cost to be borne by the Malawi side: US$ 252,200 (=approximately JP¥ 25 million)
Cost Items us$ (=JP¥) |
1. Expense for EMP ancljmlu-flilill{fli:—‘w___ US$8,500-| JP¥ 844,700 - |
2. Payment of bank commission based on =

banking
- Commission of an Authorization to Pay (A/P)
- Payment commission _

US$ 60,300 - | JP¥ 6,000,000 -

3. Spare parts for turbine and generator US$ 183,400 | JP¥ 18,230,000

US$ 252,200 | JP¥ 25.074.700

Approximate Total cost

Conditions for estimation
(1) Time of estimation: December, 2013
(2) Foreign exchange rates:
1USD = JP¥99.38 (TTS mean value from June 2013 to August 2013)
(3) Others: The above estimation was carried out in accordance with relevant
rules and the guideline of the Japanese Grant Aid.

-13- (}{L
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Annex-8

upper portion) planned by considering

the impacts fo downstream areas?

-14 -

Confirmation of
. . Environmental
Category E”"g”’“e“‘a' Main Check ftems Jo Cansiderations
R 0: (Reasons, Mitigation
. Measures)
(a) Have EIA reports been already (a)N {a), (b}, {c) This project is
prepared in official process? (b} N exempted from compiling |
(b) Have ElA reports been approved EIA report by the |
by authorities of the host country's (c)N | Environmental Law, but |
government? compiling both of
(c) Have EIA reports been (dIN Environmental |
unconditionally approved? If conditions Management Planand |
are imposed on the approval of EIA Environmental Manitoring |
reports, are the conditions satisfied? Plan is
(1) ElA and {d) In addition 1o the above approvals, advised/recommended as
Environmental have other required environmental an condition of exem ption
Permits permits been obtained from the project by the Ministry of
appropriate regulatory authorities of Environment, |
the host country’s government? Environmental |
Management Plan and |
Environmental Monitoring |
1 Permits and Plan is compiled as |IEE
Explanation Report carried out by
JICA Study Team
spontaneously.
| (d)Not required
(a) Have contents of the project and (a)N {a) Holding SHM is not
the potential impacts been adequately required on EIA
explained to the Local stakeholders Exemption Project by the
based on appropriate procedures, Environmental Law
{2) Explanation to the | including information disclosure? s (b} N (b} No Comments from
Local Stakeholders understanding obtained from the Local local people as project
stakeholders? activities are limited
(b) Have the comment from the within developer's agset.
| | stakeholders (such as local residents)
! | been reflected to the project design?
. (a) Have alternative plans of the (a)Y | (a)Three alternatives are
() Examination of | project been examined with social and | discussed with No option
environmental considerations?
(a) Does the water quality of dam (a)N (a)No reservoir, No dam
pond/reservoir comply with the pond
country's ambient water quality
standards? |s there a possibilkty that (b)— (bWNo dischanged water
proliferation of phytoplankton and from dam
zooplankton will ocour? (c)— (ciMo reservoir, no dam
(b} Does the quality of water pond
discharged from the dam
pondfreservoir comply with the (d}N {d)No change of water |
country's ambient water quality flow level [
standards? |
(¢} Are adequate measures, such as {e) N {e)No reservorr, no dam
clearance of woody vegetation from pond
the inundation zone prior to flooding
2 Pollution . planned to prevent water quali
Control (1) Water Quality degradation in the dam Y
pondireservair?
(d) Is there a possibility that reduced
the river flow downstream will cause i
water quality degradalion resulting in
areas that do not comply with the
country's ambient water quality
standards?
(e} Is the discharge of water from the
) lower portion of the dam
pondireservoir (the water tem perature
of the lower portion is generally lower
( than the water temperature of the

W7
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Annex-8

Environmental Checklist (Hydropower Station)

(2) Wastes

{a) Are earth and sand generated by |
excavation praperly treated and i
dsposed of in accordance with the ‘
country's regulations?

{a)y (ajexcavated sarth is
used for construction
materals, rest of earth is
carried to other and

greened

3 Natural
Environment

(1) Protected Areas

{2) Ecosystem

{a) Is the project site located in
protected areas designated by the
country's laws or international treaties
and conventions? Is there a possibility
that the project will affect the protected
areas?

{a)No

{a) Does the project site encompass
primeval forests, tropical rain forests,
ecologically valuable habitats (e.g.,
coral reefs, mangroves, or tidal flats)?
(b} Does the project site encompass
the protected habitats of endangered
species designated by the country's
bws or inlemational treaties and
conventions?

{c) Is there a possibility that the project
will adversely affect downstream
aquatic organisms, animals, plants,
and ecosystems? Are adequate
protection measures taken fo reduce
the impacts on the ecosystem?

{d} Is there a possibility that installation
of structures, such as dams will block
the movement of the migratory fish
species (such as salmon, trout and ee!
those move between rivers and sea for
spawning)? Are adequate maasures
taken to reduce the impacts on these
species?

(alN {a) No

(b)N (b} No

(CIN (c) No impacts to
downstream as
maintenance flow s
being kept

(d}N (d) No migratory fish.

(3) Hydrology

| structures, such as weirs will adversely

(a) Is there a possbility that hydrologic
changes due to the instaltation of

affect the surface and groundwater
flows (especially in “run of the river
generation” projectsy?

(4) Topoaraphy and
Geology

(a) Is there a possbility that reductions
in sadiment bads downstream due to
settling of suspended particles in the
reservoir will cause impacts, such as
scouring of the downstream riverbeds
and soil erosion? s there a possibility
that sedimentation of the reservoir will
cause koss of the storage capacity,
water logging upstream, and formation
of sediment deposits at the resenoir
entranca? Are the possibilites of the
impacts studied, and adequate
prevention measures taken?

(b} Is there a possbility that the project
will cause a large-scale alieration of
the topographic features and gealegic
structures in the surrounding areas
(especially in rum of the river
generation projects and geothermal
power generation projects)?

4 Social
Erviranment

(1) Resettlement

| compensation and resettlement

{alN | (a)No mpacts to l
hydrologic changes as |
waeir is small and no large |

water diversion

| (a) No reservoir, No dam
pond

(a)N

(b} Mo impacts as small
weir and no large water
diversion

(b} N

{a) Is involuntary resetflement caused
by project implkementation? If ]
involuntary resettlement is caused, ara
efforts made to minimize the impacts
caused by the resettiement?

{b) Is adequate explanation on

assistance given to affected people
prior to reseftlement?

-15-

{a)N | {a) No Resettiement

(b} No Resettlement

{c) No Resettlerment

()N | (d)No Resettiement |
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{c) Is the resettiement plan, including (e)N (e} No Resettliement
compensation with full replacement (fIN {f) No Resettiement
costs, restoration of livelihoods and |
living standards developed based on !
sotioeconomic studies on ()N {g) No Resettlernent |
resettlement? (h) N (h} Mo Resettlerment |
(d) Are the compensations going to be
paid prior to the resetilement? {i} N (i) No Ressttlement
{e) Are the compensation policies {iiN (i} No Resettlement
prepared in document?
{f) Does the resettiement plan pay
particular attention to vuinerable
groups or people, ncluding women,
chiidren, the elderly, people below the
poverty line, ethnic minorities, and
indigenous peoples? |
(g} Are agreements with the affected |
people obtained prior to resettlement? |
(h) Is the organizational framework |
estabiished to properly implement |
resettiemnent? Are the capacity and
budget secured to implement the
plan?
(i) Are any plans developed to monitor
the impacts of resettiement?
(i) Is the grievance redress mechanism
established? 1
(a} Is there any possibility that the (a)Y (a) air poliution and water
project will adversely affect the living contamination is
conditions of inhabitants? Are | anticipated during ]
| adequate measures considered to | (b)N | construction stage, but
reduce the impacts, if necessary? watering on road or |
(b} Is there any possibility that the (cIN setting sedimentation |
project causes the change of land pond will decrease its |
uses in the neighboring areas to affect | (d) Y impacts |
adversely livelihood of local people? (b) electricity supply will |
(c} Is there any possbility that the benefits to local people
project facilities adversely affect the ey (¢} No river use for
traffic systems? transportation, not
(d) Is there any possibility that (fiN causes potential traffic
diseases, including infectious jam
diseases, such as HIV, will be brought | (g} N (d} public health
due to the immigration of workers education is given
(2) Living and associated with the project? Are {hy N construction works
Livelihaod adequate considerations given to (e) maintenance water
| public health, ff necessary? fiow Is planned
| (&) Is the minimum flow required for {f) Not change the water
maintaining downstream water uses flow level, project area is
secured? far from sea
{f} Is there any possibilty that
reductions in water flow downstream {g) No possibility as
or project has not created
seawaler intrusion will have impacts detention basin
on downstream water and land uses? (h) No fishery rights,
(g} Is there any possibility that ] water usage rights at the
water-bome or water-related diseases | | river near project site |
(e.g., schistosomiasis, malaria, |
filariasis) will be introduced? |
| (h) Is there any possibility that fishery i
| rights, water usage rights, and |
common usage rights, etc. would be |
restricted? )
(a} Is there a possibility that the project | (a)N (a) there are no places
will damage the local archeological, ] such as religious
4 Social | (3) Heritage historical, cultural, and religious heritages
Environment 9 heritage? Are adequate measures
considered to protect these sites in
I o | accordance with the country’s laws? 4

16 -
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{a) Is there a possb;n%tmt the project | {a)N {a) there are no places
will adversely affect the local such as landscapes
(4) Landscape lndscape? Are necessary measures designated by laws
taken?
{a) Are considerations given to reduce | (a)N {a) Not anticipated
impacts on the culture and ifestyle of adverse impacts to ethnic
(5) Ethnic Minorties ethnic minorities and indigenous (b} N minorities »
and Indigenous peoples? . _ (b) Not anticipated
Peoples (b} Are all of the rights of ethnic adverse impacts to ethnic
minorities and indigenous peoples in minorities |
relation to land and resources to be {
respected? I
{a) Is the project proponent not (a)y (a) adequate measures
violating any laws and ordinances are written in IEE and to
associated with the working conditions be implemented
of the country which the project (b)Y ({b) adequate measures
proponent shoukd observe in the are written in IEE and to
proj be implemented
(b} Are tangible safefy consideratons | (c) Y (c) adequate measures
in place for individuals irvolved in the are written in IEE and to
project; such as the instaliation of be implemented
safety equipment which prevents
industrial accidents, and management | (d) Y (d) At local office level
| (6) Working of hazardous materials? (ESCOM) , adequate
| Conditions (¢) Are intangible measures being measures is to be
planned and implemented for planned
individuals involved in the project,
such as the establishment of a safety
and health program, and safety
training (including traffic safety and
public health) for workers etc.?
(d) Are appropriate measures taken to
ensure that security guards involved in
the project not 1o violate safety of other
individuals involved, or kcal
| _ |resdents? N R |
(a) Are adequate measures [ETRG (a) air poliution and water |
considered to reduce impacts during contamination is
construction (e.g., noise, vibrations, (B}N anticipated during
turbid water, dust, exhaust gases, and construction stage, but
wastes)? {c)N watering on road or
{b} If construction-activities. adversaly setting sedimentation
. affect the natural environment pond will decrease its
g;;"m: uring (ecosystem), are adequate measures impacts
considered to reduce the impacis? {b)No mpacts to
(<) If constriction activities adversely surrounding natures as
affect the social environment, are project not needs big civil
adequate measures considered to works
reduce the impacts? (c) No counter measures
as no impacts to social |
) (a) Is a warning system established to | (a)N | (a) No dam |
(2) Accidert alert the inhabitants to water discharge i
Prevention Measures | from the dam? |
{a) Does the proponent develop and {a)y (a) Compiling monitering |
implement monitaring program for the plan and its |
emvironmental items that are (bYY implementation is !
considered to have potential impacls? | (¢} Y mandatory, fems having |
(b) What are the items, methods and possbility of adverse
frequencies of the monitoring impact will be monitored
program? (dIN (b) adequate items are
{3) Monitoring (c) Does the proponent estabksh an written in IEE and to be
adequate monitoring framework implemented
(organization, personnel, equipment, {c) At local office level

and adequate budget to sustain the
manitoring framework)?

(d) Are any regulatory requirements
pertaining to the monitoring report

system identified, such as the format
-17 -

| (ESCOM) , adequate

measures is to be

planned

(dithese tems s not

being identified by Law
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and frequency of reports from the
proponent to the regulatory
authorities?

Annex-8

and Guideline for the EL& |
Exception Project, but
results of monitoring is
supposed to submit
regularly to DOE

(a) Where necessary, pertinent tems | (a} N {(a)No bgging as there

descnibed in the Forestry Projects are no forest near project

checklist should also be checked (e.g., site

projects in the mountains including (b} N (b} No reservoir or dam

large areas of deforestation), pand

(b} In the case of dams and reservoirs,

| such as imigation, water supply, and )y {c) Checklist for TIL is
| industrial water purposes, where being compiled

Ei;ﬂlﬁ%}%lher necessary, pertinent items described
Sectors in the Agriculture and Water Supply

checklists should also be checked.

{c) Wheare necessary, pertinent tems

described in the Power Transmission

and Distribution Lines checklist should

akso be checked {e.g., projects

including installation of electric

transmission lines andfor electric

distribution facilities),

(a) If necessary, the impacts fo {a)N {a) No mpacts to global

transboundary or global issues should Esues as a small project
Note on Using be confirmed (e.g., the project includes | with no impacts to
Ernvironmental factors that may cause problems, such environment
Checklist as trans boundary waste treatment,

acid rain, destruction of the ozone
layer, or giobal waming).

o be made.

-18 -

1) Regarding the term “Country’s Standards™ mentioned in the above table, in the eveni that environmenial slandards i the cauntry
where the project is located diverge significantly from international slandards, appropriale environmental considerations are requested

In cases where lecal environmental regulations are yel lo be established in some areas, considerations should be made based on
comparisens with appropriste standards of other countries (including Japan's experience).
2} Environmental checklist provides general environmenial ilems to be checked.

tmay be necessary to add or delete an ilem laking
into account the characteristics of the project and the particular circum slances of Ihe country and lacality in which it is localed

(77 / f
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~ Confirmation of

that the project will affect the protected |
areas?

Yes: Erwironmental
Category Environmental Item Main Check Items oY Considerations
| No: N (Reasons, Mitigation
| ) o | Measures)

(a) Have EIA reports been already {a)N | (a}, (b}, {c} This project &
| prepared in official process? | {B)N | exempted from compiling
| (b} Have E|A reports been approved by | ElA report by the

autherities of the hast country's | (c})N | Ervironmental Law, but

government? compiing both of

(c) Have EIA reports been (d})N | Environmental

unconditionally approved? If conditions Management Plan and

are imposed on the approval of EIA Environmental Monitoring
reports, are the conditions satisfied? Plan is
(1) EIA and {d} In addition to the above approvals, | advised'recommended as
Environmental have other required environm ental an condition of exemption
Permits permits been obtamed from the project by the Ministry of
appropriate regulatory authorities of the Enviranment.
host country’s government? Ervironmental
| Management Plan and
Ervironmental Monitoring
Plan is compiled as IEE
1 Permits and Report carried out by
Explanation JICA Study Team
spontaneously,
(d)Not required

{a) Have contents of the project and {a)yN | (a} Holding SHM is not

the potential impacts been adequately required an E I

axplained to the Local stakehokders | Exemption Project by the

based on appropriate procedures, Environmental Law
{2) Explanation to the | including information disclosure? Is I{b)N | {b) No Comments from
Local Stakeholders understanding obtained from the Local local people as project

stakehokders? | activities are limited

{b) Have the comment from the | within developer’s asset
| stakeholders {such as local residents)

been reflected to the project design?

{a) Have alternative plans of the project | (a) N | (a) No discussion as

-~ been examined with social and transmission line and
fn] Bsnx:;nwg: tion of environmental considerations? substation is small scale
size and not anticipated
o o impacts to environment
(a) Is there any possibility that soil | {a)N | {a) No cutting of earth
?ohrgfi:ft:n:r;d:gmm'? r:tds r%”:rg”gs and turbidity water will be
2 activities, su . ; .
2Pollon | 1\ o cutting and filling will cause water i d]'f‘:"a’g.e.d into the river
Control y quality degradation in downstream i after purification in pond.
water areas? If the water quality |

degradation is anticipated, are |

adequate measures considered? |

(2} Is the project site located in (a)N [ {a)No
| protected areas designated by the

3 Natural B country's laws or international treaties
Envionment | {1} Protected Areas | ooﬂuenm ns? Is there a possibility

-16-
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(a) Does the project site encompass | (a}N | (a)surounding of project
primeval forests, tropical rain forests, site s mainly man-made
ecokgically valuable habitats (e.q., forest and shrubbery
coral reefs, mangroves, or tidal flats)? (b)N | (b} Not included
{b) Does the projedct site encompass :
the protecied habitats of endangered | (c)N | (c)No impacts to
species designated by the country’s | ecosystem
laws or intemnational treaties and | (d)N | {d) Not obstruct to
conventions? | animals behavior,
(c) If significant ecological impacts are habitats
anticipated, are adequate protection (e)N | (e) Not anticipated
measuras taken to reduce the impacts adverse impact to
on the ecosystem? | ecosystem
{d) Are adaquate measures taken to |
prevent disruption of migration routes | 0N
and habitat fragmentation of wildlife Ul
(2) Ecosystem and livestock? = (f) project site is being
developed and no natural
(e) Is there any possibility that the resSOurces
project will cause the negative impacts,
such as destruction of forest, poaching,
desertification, reduction in wetland
areas, and disturbance of ecosystem
due to introduction of exotic (non-native |
invasive) species and pests? Are
adequate measures for preventing |
such impacts considered? |
{f) In cases where the project site is
Ibcated in undeveloped areas, is there |
any possioility that the new
development will result in extensive
loss of natural environments? -
(a) Is thera any soft ground on the {a)N | (a} No possibilty of
route of power transmission and | erosion as project site of
distribution lines that may cause slope | transmission line is flat
failures or landslides? Are adequate and stable slope area
measures consilered to prevent slope | {b}N | {b) No large cutting or
| failures or landshides, where needed? | filling of earth
. 1 (b} Is there any possibility that civil {c)N | (c) No large cutting or
E:vriﬂrg;ﬁ::nt gl{;l'gg:gra phy and works, such as cutting and filling will i filling of earth, but
cause slope failures or landslides? Are | re-vegetation will be
adequate measures considered to | carried out
prevent skope failures or landslides? !
(c} Is there a possibility that soil runoff
will result from cut and fill areas, waste
soil disposal sites, and borrow sites?
Are adequate measures taken to
prevent soil runoff? ;|
{a} Is involuntary resetilement caused | (a)N | {a) No resettiement
by project implementation? If |
nvoluntary resettlement is caused, are
efforts madea to minimize the impacts (b} N | (b} No reseftiement
caused by the reseftlemeant?
{b) Is adequate explanation on [6}N | (c) No resettiement
compensation and resettiement |
assistance given to affected people
4 Social prior to resettiement? _ _ | (d)N | (d} No resettiement
Environment (1) Resettlement (c} Is the rgseﬂle_menl plan, including | {e)N | {e) No resettiement
- | compensation with full replacement AN {fi No resettlerment
costs, restoration of lvelihoods and
| living standards developed based on
socweconomic studies on {ayN | {giNo resettlement
resettlement? (hy N | (h)No resattlement
(d} Are the compensations going lo be {
paid pricr to the resettlement” I
(e) Are the compensation palicios {ifN ! (i) No resettlem ent
| prepared in document? N} () No resettlement

-20-
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- {f} Does the resettiement plan pay

(2} Living and
Livelihood

particular attention to vulnerable
groups or people, mcluding women,
children, the elderly, people below the
poverty line, ethnic minorities, and
indigenous peoples?

(g) Are agreements with the affected
people obtained prior to resettlement?
(h) Is the erganizational framework
established to properdy implement
resettlemant? Are the capacity and
budget secured o implement the plan?

(i} Are any plans developed to monitor
the impacts of resettiement?

(i} Is the grievance redress mechanism
established?

will adversely affect the living
conditions of inhabitants? Are
adequate measures considered to
reduce the impacts, f necessary?

() Is there a possibiiity that diseases,
including infectious diseases, such as
HIV will be braught due to immigration
of workers associated with the project?
Are adequate considerations given to
public health, if necessary?

(c) Is there any possibility that
installation of structures, such as power
line towers will cause a radio
interference?  |f any significant radio
interference is anticipated, are
adequate measures considered?

(d) Are the compensations for
transmission wires given in accordance
with the domestic law?

| (a) Is there a possibility that the project

[ ()N
| (BN
(c) N

{dyN

Annex-8

(a) electricity supply not
gives adverse impacts

(b} safety and public
heatth education will be
done

{c) No impacts as not so
long power line and just 3
fowers with height of 30m
{d} No houses under
transmission lines

| {3) Heritage

(4) Landscape
4 Social
Environment

(5) Ethnic Minorities
and Indigenous
Peoples

(a) Is there a possbility that the project
will damage the local archeological,
histerical, cultural, and religious
heritage? Are adequate measures
considered to protect these sites in
accordance with the country's laws?

(a) there are no places
such as refigious
heritages

(a) Is there a possibility that the project
will adversely affect the local
Andscape? Are necessary measures
taken?

(a) there are no places |
such as landscapes
designated by laws

(@) Are considerations given to reduce
impacts on the culture and festyle of
ethnic minorities and indigenous
peoples?

(b) Are all of the rights of ethnic
minorities and indigenous peoples in
relation to land and resources

TlaN

(b} N

{a) Not anticipated
adverse impacts to athnic
minorities

(b} Mot anticipated
adverse impacts to ethnic
minorities

-21-
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(a) Is the project proponent not | (a)Y | (a) adequate measures
violating any laws and ordinances | are written in IEE and to
associated with the working conditions be implemented
of the country which the project (b)Y | (b) adequate measures
proponent should observe in the are written in IEE and to
project? be implemented
{b) Are tangible safety considerations (&)Y | {¢) adequale measures
in place for individuals involved in the are written in IEE and to
project, such as the instaflation of be mplemented
safety equipment which prevents
(6) Working industrial accidents, and management | (d)Y | {d) adequate measures
Conditions of hazardous materials? are to be planned at bocal
(c) Are intangible measures being office level (ESCOM),
planned and implemented for
individuals involved in the project, such
as the establishment of a safety and
health program, and safety training
(including traffic safety and public
health) for workers etc.?
(d) Are appropriate measures taken to
ensure that security guards involved in
the project not to violate safety of other
individuals involved, or local residents?
(a) Are adequate measures considered | (a) Y | {a) air poliution and water
to reduce impacts during construction contamination is
(e.0., noise, vibrations, turbid water, anticipated during
dust, exhaust gases, and wastes)? | (b)N | construction stage, but
| | watering on road or
| {b) If construction activities adversely setting sedimentation
affect the natural environment (c)N | pond will decrease its
(1) Impacts during |ecosystem), are adequate measures impacts
| Construction considered to reduce impacts? | (b) No impacts to
surrounding natures as
(c) If construction activities adversely project not needs big civil
affect the social environment, are works
adequate measures considered to |
reduce impacts? | {c) No counter measures
as no impacts to social
. | environment
(a} Does the proponent develop and (a)¥ | (a) Compiling monitoring
mplement monitoring program for the plan and its
snvironmental tems that are implementation is
5 Others conskdered to have potential impacts? mandatory, items having
possibility of adverse
impact will be monitored
()Y | (b) adequate tems are
described in IEE
(b} What are the items, methods and | (&) Y | (c) At local office level
frequencies of the menitaring program? (ESCOM) , adequate
measuwres s to be
(2} Monitoring (¢} Does the proponent establsh an planned
adequate monitoring framework |
(organization, personnel, equipment, (d)N | (d) these tems s not
and adequate budget to sustain the being identified by Law
monitoring framework)? | and Guideline for the EIA
| Exception Project, but
| results of monitoring is
(d) Are any regulatory requirements ! supposed to submit
pertaining to the monktoring report | regularly to DOE
system identified, such as the format
and frequency of reports from the
- proponent to the regulatory authorities? .
[a) Where necessary, pertinert tems | (a)N | (a) impacls to existing
- described in the Road checklist should road is not anticipated
Reference to
" also be checked (e.g., projects
6Note g:;f.kr'f‘ of Other | icluding installation of electric

transmission lines and/or electric
dstribution facilities).

-929.
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Environmental Checklist (Transmission Line)

| (a) If necessary, the impacts to | {a)N | (a) No impacts to global |
| ransboundary or global issues should | issues as a small project |
Note on Using | be confirmed, (e.g., the project includes with no impacts to
Environmental | factors that may cause problems, such | environment
Checklist as transboundary waste treatment, acid [

rain, destruction of the ozone layer, or
global warming).

—= N

1) Regarding the term "Country's Standards™ mentioned in the above tabe, in the event thal environmenlal standards in the country
where the project is located diverge significantly from international slandards, appropriate environmental considerations are required o
be made.
In eases where local environmental reguiations are yet to be established in some areas, considerations should be made based on
compansons wilh appropriate standards of other countries {including Japan's experience),

2} Emvironmental checklist provides general environmenta items to be checked. It may be necessary lo add or delete an item taking
inlo account the characleristics of the project and the particular circumstances of the country and locality in which i is located.

-23 -
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S—T 4 UTESBER
Minutes of Meeting between ESCOM and TEPSCO in the 1t mission

JICA Preparatory Survey on the Extension
of Tedzani Hydropower Station

eeting on the Results of the First Site ev
Eor

) xtension of Te i Hv wer Statio

Date & Time; Tuesday, 30 July 2013, 10:15am

Autendance
1. ESCOM

Mr. Michael Gondwe, Senior Projects Manager.
Mr. Andrew Senzani,

Mr. Alex Kaitane.

Mr. Charles Chibambo,

Mr. Reuben Mwangonde

Mr. Binnie Banda

Mr. Justice A. Malema

Mr. Lawrence Chilimampunga

Mr. Tanda Kadammanja!

Mr. Rex Muhome

2. TEPSCO
Mr. Tetsuo Tejima. Civil Engineer,
Mr., Kiminori Nakamata, Geologist

Agenda
I, Summary Reporl on the Lxtension of Tedzani Mydropower Station

2. Study on Waterway Alternatives (refer 1o the autached report)

Results of Discussion

I. Report ol the First Site Survey
TEPSCO explained the results of the first survey for the Project as per attached
“Summary Report on the Extension of Tedzani Hydropower Station.”

A

TEPSCO 1
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JICA  Preparatory Survey on the Extension
of Tedzani Hydropower Station

2. Siudy on Waierway

Based on the survey, TEPSCO also presented the result of *“the Study on Waterway
Ahernatives™ that examine the open channel and pressure tnnel alternatives for the
Project and that reconunended the open channel as more cost effective for the Project.
Afier several discussion the open channel alternatives was adopied as most preferable o
be taken forward for the Project.

3. Revision of Power Station Site

The power station site is proposed 10 be sited further upstream of the Tezani [ Station
due to space constraints in the original area that was proposed, which was close to the
Tedzani I Station. TEPSCQ will study turther this new proposed location of the Power
Station,

4. Channel Cover

ESCOM suggested that the open channel should be installed with a concrete cover for
maintenance of the channel to avoid tree leaves and branches falling into the channel
and blocking the sereens downstream and also environmental purposes to allow the area
ol the channel roule 10 be restored with vegetation (trees) aller construction and hence
camouflage the concrete channel. A cover would also ensure safety, especially for
children, since the Tedzani area is inhabited by ESCOM staﬁ"numing the Station who
have lamilies.

5. Transmission Line

JICA will check the power system whether 66kV system or 132 KV system will be used
to feed the additional power into the grid. This issue will be finalized during the second
site survey scheduled for September 2013,

6. Environmental Considerations

TEPSCO informed ESCOM that through a telephone conversation with Mr.Terao of
DOE in the morning on 30" July 2013. it was noted that the Ministry of Environment
and Climate Change Managemen! had informed the JICA team that a full EIA was not
required for the Project and had agreed that just Initial Environmental Examination
(IEE)Y was acceptable, with some conditions.

This information will be sent 10 ESCOM by e-mail.

ok

——

TEPSCO

(-]
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of Tedzani Hydropower Station

*

7. Dara Collection :
ESCOM noted that power generation data for Tedzani . I & 1T Stations. from 2006 to
June 2013. had been emailed 1o TEPSCO in the morning. [t was lurther noted that since
Tedzani 1&I1 had been out of service for 7 vears from 2001 to 2008, the power
generation data for these Siations that had been provided electronically through email
was for the vears 2009 to June 2013. TEPSCO noted that this data would assist them to
caleulate spillway discharge, since there was no daia for such at the Swation due to lack
of pauging equipment at the Spillway. In line with this missing Spiliway data due 10
lack of gauging equipment, ESCOM requesied TEPSCO 1o consider including the
design and installation of Spillway discharge gauging equipment as part of the proposed
Tedzani 1V Exitension Project, since this data will be greatly required during the
operation of Tedzani IV Station. as the same will depend on Spiliway discharge.
TEPSCO took note ol request and would consider it when undertaking the detailed
design and costing for the Project.

8. Close of mecting

TEPSCO indicated that the wam from Japan will be going back via Lilongwe on
Wednesday, where they will briel the DOE on the Study findings. The next TEPSCO
team will come back to Malawi in'Scptember 2013 1o continue with the Study, but their
local subcontractor for the survey will continuc with topographic survey on site for a
few more days to complete the work.

ESCOM thanked all for coming and the meeting closed at 11:30am.

SIGNED: _ ,

Michael Gondwe Tetsuo Tejima

Senior Projects Manager, Civil Engincer,

ESCOM TEPSCO
TEPSCO 3
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JICA Preparatory Survey for Extension of the Tezani Hydropower Station

6. Cost Comparizon

The cost estimate was made for the Civil Works. Hydro-mechanical Worlks for gates and

penstock. and the Electro-mechanical Works.

Cther cost such as preparatory works and cost for environment wae priced at 1 % of the

Civil Works.

The project management and confingency were counted at 10 % of the total of the direct

COsL.

From this cost compariscn. the cost of pressure tunnel alternative 15 higher than the

open chanmnel at 27%. mainly due to the tunnel excavation and concrete works.

Tahle -2 Cost Comparizon between Open Channel and Pressure Tunnel

LIUISE=F100)

Work Items Open Tunnel (U3$)
Chanmel(T7S5)

1. Preparatory Works(1%of Civil) 110.400 188 860 | 1 % of Civil Works
2, Environment 110,400 188,860 | 1% of Civil Works
3. Civil Works 11,039,790 18,885,570

(1} Intake Dam 457.430 457.430

(2) Intake 647.750 647,750

(3) Siphon/Brides §99 8BS0 554,580

(4} Open ChannelTunnel 3.936.200 11,370,600

[5) Head Tank/Surge Tank 1.185.070 252,870

(6} Penctock and Spillway 440 480 1,736,020

7} Powerhouse 3.021.120 3.021.120

(8) Tailrace 69.870 69,870

(91 Outlet 233,500 205.502

(10) Other minor works 216,470 370.371

4 Hydromechanical Works 1,084 400 007,200

5. Electro-mechanical Works 16,136,620 16,136,620

Total of Divect Cost 110 5 28,491 610 36.307,110

6. Project Management 2,840,161 3,630,711 | 10% of Direct Cost
7. Contmgency 2,849,161 3.630,711 | 10% of Darect Cost
Total 54,189,030 43,568 530

Open Chanel/Tunnel cost 100 % 1279%
TEFPSCO
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(2) Minutes of Meeting between ESCOM and TEPSCO in the 2™ mission

JICA Preparatory Survey on the Extension
of Tedzani Hydropower Station

Meeting on the Re: of the Second Site Surve
For
The ion of Tedzani Hydropower Station

Date & Time: Wednesday, 18 September 2013, 11:00am to 2:00pm

Attendance

1. ESCOM

Mr. Evans Msiska — Director of Generation

M. Peter Mionda — Director of Distribution & Customer Service

Mr. Michael Gondwe - Senior Projects Manager.

Mr. Andrew Senzani,- Chief Planning & Design Engineer

Mr. Justice A. Malema - Surveyor

Mr. Lawrence Chilimampunga — Environmental & Wayleave Officer
Mr. E. Kamoto — Senior Operations Engineer — Tedzani Power Station
Mr. G. Kamthunzi — Generation Performance Monitoring

2. Department of Energy Affairs
Mr. Khumbelawo Lungu
M. W. Silewa

3. TEPSCO

Mr. Tetsuo Tejima, Civil Engineer,

Mr. Shigeki Wada, Enviroment Expert,

Mr. Keiji Wakamatsu, Tansmission Line Engineer,
Mr.Tomoki Irei, Procurement Engineer,

Mr. Yuichiro Hirohashi, Hydrologist

i

Study on Installed Capacity and River Maintenance Flow
Transmission Line System

Environmental Monitoring Plan

Electrical and Mechanical Works of the Tedzani Extension Project
Undertakings of Malawi Goverment

TEPSCO 1
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JICA Preparatory Survey on the Extension
of Tedzani Hydropower Station

Results of Di ion

1. Study on Installed Capacity and River Maintenance Flow

JICA Team presented the report “Study on Installed Capacity and River Maintenance
Flow” that reported the comparative study of the installed capacity of 18,700 kW with
the maximum discharge of 60mY/s, 21,800 kW with 70m*/s and 24,900 kW with 80m’/s
with the river maintenance flow condition.

JICA Team recommended the installed capacity of 21,800 kW, since it showed
minimum cost per kWh with zero maintenance flow and it indicated same level of low
cost with maintenance flow at 10m’/s.

JICA Team explained that there they had not come across any Malawi government
environmental law or regulation on the issue of river maintenance flow.

ESCOM however informed JICA that the issue of river maintenance flow in Malawi
might not be contained in the environmental law, but the Water Resources Act, which is
the Law that regulates the use of all water bodies in Malawi. ESCOM thus further
advised that it was important to check with the Water Resources Board on this issue for
advice with regard to the guidelines for minimum release of water.

The meeting agreed that DOE would check with the Water Resources Board on river
water release requirements and inform JICA Team accordingly.

Although the minimum river maintenance flow had not been determined, ESCOM and
DOE agreed that the installed capacity of 21,800 kW, with 70m’/s maximum discharge,
was the most optimum and hence worth pursuing for further detailed studies leading to
development.

2. Transmission Line

JICA Team reported that their proposal was for the transmission line to be connected
into the national power grid through Tedzani | and Il Switchyard.

The transmission line would run from the main step-up transformer for the Tedzani IV

TEFPSCO 2
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JICA Preparatory Survey on the Extension
of Tedzani Hydropower Station

Power Station to the Tedzani I and II switchyard, using at least 2No. transmission line
towers. The feed-in voltage into Tedzani 1&11 Switchyard would be 66kV.

ESCOM inquired whether JICA Team studied cost comparison between an overhead
line and underground cable system.

JICA Team reported that the comparison study had been done and overhead line system
showed lower costs than the underground cable.

JICA Team enquired whether ESCOM had undertaken power flow analysis to determine
whether the existing 66kV lines out of Tedzani 1&II Switchyard had the capacity to
transfer the power to be generated from the proposed Tedzani IV into the national grid.

ESCOM stated that static load flow calculation had been done and confirmed that power
from Tedzani IV could be sent through Tedzani I and I1 switchyard and into the national
grid using the existing 66kV lines.

JICA Team requested that the results of power flow calculation be provided to JICA
Team for their information.

ESCOM informed the JICA team for their information that the power from Tedzani III
is sent to Tedzani [ and [I switchyard through a 66kV underground cable line.

3. Environmental Monitoring Plan.

(1) JICA Team reported that the Departmental of Environmental Affairs had confirmed
that Environmental Impact Assessment was not required for the proposed Tedzani IV,
but Environmental Monitoring Plan and Environmental Operation Plan were required,
both of which would be submitted in the draft final Feasibility Study Report.

{2) JICA Team confirmed that there was no primeval forest, tropical forest or valuable
habitats of flora and fauna in the project site.

It was further noted that although Nile crocodiles were identified, these are just
protected by Law but are not listed as threatened spices by IUCN and hence do not need
any special altention, apart from sensitizing people during the Project implementation
period of the law prohibiting unauthorized killing of the crocodiles

TEPSCO 3
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JICA Preparatory Survey on the Extension
of Tedzani Hydropower Station

(3) JICA Team confirmed that no involuntary resettlement caused by the project was
envisaged.

1t was also confirmed that the Tedzani IV project is categorized “B” in accordance with
JICA guidelines.

4, Electrical and Mechanical Works

(1) Relationship between Turbine Output and Net Heads

JICA Team proposed the operation method of the Tedzani IV Power Station as follows:
When the nest head exceeded the design head of 37 m, the maximum turbine output,

23000k W, would be maintained; and when the head was less than the design, then the
outputs would be decreased, even with 100% guide vane opening.

ESCOM agreed with the turbine operation proposal.
(2) Turbine Type and Construction

ESCOM agreed with the proposal for a Francis Turbine type.

JICA Team noted that the proposal was also to have the Turbine Runner dismantled
from the draft tube, as was the case with Tedzani IIl Turbines, with adoption of the
intermediate shaft between the turbine shaft and the generator shaft.

(3) Operational Methed of Guide Vane

JICA Team proposed two methods of servo motor system for operation of the guide
vane, namely; oil pressure driven system; and electric motor driven system.

ESCOM requested JICA team to provide more information about the electric motor
driven system, such as exisling power station, in Japan or elsewhere, where such
electric motor driven system was adopted, including advantages and disadvantages in
terms of operation and maintenance.

TEPSCO 4
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JICA Preparatory Survey on the Extension
of Tedzani Hydropower Station

(4) Short Circuit Ratio (SCR)

JICA team reported that since they could not find any design details for the Tedzani 1&11
machines, they had decided on an SCR of 0.95.

ESCOM noted that since the proposed Tedzani [V machines would be operating in
parallel to the Tedzani 1&II machines, since Tedzani IV will be connected with Tedzani
1 and I Switchyard, their SCR ratio had to be the same.

JICA Team were to check the name plate of the Tedzani | and I1 machines to find out the
SCR for the machines.

Post Meeting Note 1: JICA Team checked the nameplates and found that there was no
information on the name plate of Tedzani I&II generators indicating the SCR, so SCR
would be as recommended, i.e. 0.95 as originally proposed by JICA Team

Post Meeting Note 2: After getting above report from JICA Team that the SCR. was not
indicated on the Tedzani 1&I1 machines, ESCOM checked again in their Projects
Library for Tedzani technical documentation and managed to find the Tedzani I1 Turbine
and Generator Contract of 1974, which contained all the detailed specifications for the
machines, including SCR. The document was handed over to JICA Team to copy for
reference. The SCR as read in the Tedzani 11 specifications would thus be adopted by
JICA Team in for Tedzani IV.

(5) Outlet Air Temperature
ESCOM requested JICA Team to check the Tedzani I and Il generator name plate for

information on outlet air temperature for possible adoption of the same for Tedzani IV
machines.

Post Meeting Notel: JICA Team checked and found that the generator name plate of
Tedzani &Il does not indicate the outlet temperature, so the insulation level would be
taken as being the same as that of Tedzani [II, which was insulation level “ F *.

Post Meeting Note 2: ESCOM managed to locate the full technical specifications of
Tedzani 1811 machines (which would include the information on outlet air temperature

TEPSCO L
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JICA Preparatory Survey on the Extension
of Tedzani Hydropower Station

noted not to be indicated on the nameplates) and handed over the same to JICA Team
for reference.

(6) Reclifier for Excitation System

JICA Team proposed two independent ignition circuits for manual and automatic control
methods.

ESCOM agreed to the proposal.
{7) Synchronization at low voltage side
JICA Team proposed synchronization at low voltage side of Tedzani IV station.

ESCOM noted that Tedzani 1&I11 Station, and indeed all other ESCOM Stations, were
synchronized at high voltage side. ESCOM requested JICA Team to check Tedzani [ and
11 Station and verify.

Post Meeting Note: JICA Team checked and noted that Tedzani I Station was indeed
synchronized at high voltage side, so Tedzani IV shall be designed to be synchronized at
high voltage side as well.

(8) Operating Mode

JICA Team proposed that the Tedzani [V will not have an emergency diesel generator
for black start,

ESCOM requested JICA Team to consider in their design for the emergency generator
of Tedzani 1 and 11 1o supply its power direcily to Tedzani IV station, since a much
higher rated standby diesel generator was being procured for Tedzani I&II Power
Station which would have the capacity to serve the proposed Tedzani IV Station as well.
This meant that the Emergency generator of Tedzani I and II will be connected with
Tedzani IV generator.

JICA Team confirmed that this connection was possible and hence would take the
suggestion into consideration in the design of Tedzani IV.

TEPSCO 6
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It was further noted that since the emergency generator would be procured by ESCOM
as part of Tedzani 1&I11 Station equipment, it was recommended that connection of the
emergency generator with Tedzani 1V generator should be undertaken by ESCOM

JICA Team proposed the breaking current of the circuit breaker of 25kA, and ESCOM
agreed to the JICA proposal.

(9) Firefighling system

JICA proposed the firefighting system by portable dry chemical fire extinguisher and
portable CO; extinguisher, the same as had been read in the Tedzani 111 tender
documents specifications.

ESCOM noted that there were already plans to upgrade the Tedzani III Station fire
fighting system to automatic firefighting system and automatic CO; firefighting system.

It was thus expected that the Tedzani IV Station would have the same level of
firefighting system and fire detection system.

JICA Team agreed to take this proposal on board in their design of the Tedzani [V fire
fighting system.

(10) Single Line Diagram of Tedzani 111

It was agreed that ESCOM would provide the existing single line diagram on 19
September 2013 in the Tedzani Station office.

At the time of the meeting on 23 September, the single line diagram was not available.
ESCOM to continue to search the drawings.

{11) Spare Parts

JICA Team presented a list of proposed spare parts for Tedzani IV Station for approval
by ESCOM.

ESCOM requested to be given time to study the list and provide comments and it was
agreed that the list would be finalized on Monday, 23 September 2013.

TEPSCO 7
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ESCOM accepted the list of spare parts that JICA Team had prepared and presented, but
noted that in the review, ESCOM had not considered any critical spares outside the list
that had been presented. Thus ESCOM to look at other critical spare parts that might be
required and to provide information on the same to JICA Team as soon as possible.

5. Major Undertakings 1o be taken by the Malawi Government

JICA Team submitted a list of the undertakings that was agreed between the Malawi
Government {DOE and ESCOM) and JICA officials during the first JICA survey in July
2013, as recorded in the Minutes of Discussion, signed on 12" July 2013.

Among these undertakings, the following items were discussed and confirmed, which
government organizations will be responsible for each undertaking.

The item number and words underlined below are as quoted from the Annex -6 of the
Minutes of Discussion.

No.l
To secure lots of land necessary for implementation of the project and to clear the sites.

ESCOM will provide the land for the project, but site clearing within the Work Site
shall be carried out by the contractor as part of his contractual obligation of his contract.

No.2
To construct the followi ilities
2) The gates and fences in and around the site

The Tedzani Power Station area is already surrounded by the fence.
Within the Tedzani Power Station Area, the Work Site shall be surrounded by a fence
constructed by the Contractor for his safety control, as part of obligation of his contract.

Road out side the si
The access roads outside the site have been constructed by ESCOM, hence there was no

need for further construction of access road outside the Project Site, from the Tedzani
security gate to the national road.

TEPSCO 8
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Maintenance of the access roads is currently done by ESCOM, but participation of the
contractor during project execution was expected as part of his contractual obligation
due to operation of heavy traffic during the construction.

ESCOM also suggested that the heavy traffic should use the access road via Nkula
Power Station (about 15km to the main National Road), since the direct access from the
National Road to the Tedzani Dam site (about 6.8 km) was not constructed for heavy
duty traffic.

Post Meeting Note: As JICA Team enquired the JICA Head Office in Tokyo, JICA
Head Office insisted that the access road out of the ESCOM land should be maintained
by ESCOM, not by the contractor.

inei facilities necessary for implem i f the Proj 1 side the site

1) Electricity, a. The distributing power line

ESCOM will provide the power line to the designated terminal points and supply this
power without charge, but during construction the contractor should install his own
emergency generators for his works to protect his site works in the event of any failure
of the ESCOM power, as the contractor’s contractual obligation.

2) Wate ly, 8. The distributi ain to the si

ESCOM will supply the potable water to the terminal points.

rainage, a The ¢i i main ( for sto thers to the site

ESCOM has already established the drainage system in his existing Tedzani Power
Station area.

4) Gas Supply, a i in to the site

TEPSCO 9
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Although this clause agreed by ESCOM, ESCOM cannot supply the city gas to the
Project since there is no such gas supply system in the Tedzani Power Station area.
Design consideration should thus be given to the fact that the heating system in the
kitchen of the powerhouse building will be provided by electricity.

5) Telephone tem ., a. one L ine to_the main_distribution e
el of ilding.

ESCOM will supply the telephone trunk line to the control room in the powerhouse
building.

6) Furniture and i General fumniture

ESCOM will provide the general furniture required in the powerhouse building.

Nod
To rompt _unloadi customs cl ft rod at_ports of
ion _in the recipient country and to assist internal ion_of the
LUCLS.
2) Tax exemption tom clearanc ducts at the isembarkation

DOE will take charge of tax exemption issue for the Project.

No.5

the customs duties, internal taxes and oth al levies whi be
imposed i recipient country wi ect to the of the products an
services be exempted.

DOE will take charge of the tax exemption issue for the Project,

No.6_

ccord Japanese nationals whose services ma ired in ¢ i
upply of the ices such facilities may be necessary for their e
into the recipient country and stay therein for the performance of their work.

DOE will support provision of the work visa and other government procedures for

TEPSCO 10
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expatriates for implementation of the Project.

No. 7

To_ens facilities rod e maintained and u erl
effectively for the implementation of the Project.

ESCOM will operate and maintain the Tedzani [V Power Station.

No.8
all t xpenses, other than thos vered by the Grant, nece for t
implementation of the Project.

Both DOE and ESCOM cannot determine taking this responsibility, since “all the
expenses” should be defined in details.

Post Meeting Note: JICA Team confirmed that this clause applies to the minor
payments such as the government cost for implementation of the Project.

No.9
To bear the following commissions pai Japane for banking services
based upon the B/A (Banki ITANEEME

ESCOM requested JICA Team what are the condition for other JICA grant projects.
JICA will report this issue on Monday, 23 September 2013.

Post Meeting Note: It was later confirmed that recipient country shall pay commissions
for the Japanese Grant Project.

No.10. To gi vironmental an i ideration in the implementation of th

Project,

ESCOM will operate and maintain the Tedzani [V Power Station after handover from
the contractors.

Post Meeting Note: ESCOM stated that confirmation of the items No.8 and No.9 above

TEPSCO 11
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IICA Preparatory Survey for Exfenssion of the Tezami Hydropower Station

(3) Headrace

The headrace has a bex culbvert type stucmare having 4.3 m wide for f0m/s alternatrve, 5.0 m for
70m’'s and 5.3 m for 80 m's altemative

The inside height of the culver will be 4 m with the water level of 3.5 approximately for all the

alternatives.

(4) Head Tank

Ahead tank will be installed at the end of the headrace.

The head tank has a surface area of 1300 m® and volume of 8900m’ that cofresponds to 2 nnoutes of
the maxmmum discharge of T0m’s.

The width of the tank s revised to be 16 m for 80m’/s altemative and 24 m for 80 /s alternative.

{3} Penstock
The penstock diameters were selected for 5.7 m for discharge of 60m’fs. 4 m for Tom’ls. and 43
m for B0m’/s.

5. Mam Work Quzntities

The major quantities of each alternative are estumated from the layoot drawings and cross sections
derived from the 1/1000 map_

Table -1 Major Cuantriies of Crvtl Works for Altematives

Mazx_ Discharge Qe 60 m/s Q. 70 m s s, 80 m/s
Works Excavation | Concrete | Excavation | Concrete | Excavation | Concrete
{r’) for’) (o) {m’) {m’) ()
1. Intake 13759 3960 15759 3.960 13,759 5.960
2. SiphonBrdige 2398 771 2308 771 2308 77l
3 Headrace 25203 5,782 27513 7.434 29,698 10,290
4.Head tank 21747 4.818 24.039 4.959 27476 5,100
5: Penstock 65940 1.552 F352 1.991 8.156 2389
G.Spillway 3,258 2707 3341 3470 3824 4164
7. Powethouse 12262 13955 46.692 13,955 46692 13955
B.taslrace 12.403 734 12656 967 13,688 1,160
Total 100.670 36290 105720 3% 506 113240 43 789
TEFSCO
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6. Cost Comparison

The cost estimate is made for the Crvil Works, Hydro-mechamcal Works for gates and penstock: and

the Electro-mechanical Works.

Other costs such as preparatory worls and cost for environment are assumed to be 1 % of the Crnl

Works.

The project management and contingency are couited ar 10 %4 of the total of the direct cost.

Table -2 Cost Comparizon berween Open Channel and Presswre Tunnel  (117535=¥100)

Work Ttems &0 ot /5(1755) 70 o /5(USS) 80 m’/5(USS)

1. Preparatory Works(1%of Civil) 141.770 158,130 182,770
2. Environment 141.700 158.130 182,770
3. Civil Works 14.176.740 15.812.770 18.276.040
(1) ntake Dam 1288 470 1.288.470 1285470
{2) Siphon/Bridge 822830 822.880 822,880
{3) Open Channel/Tunnel 4932 490 6,156,280 8202280
{4) Head Tank/Surge Tank 1,228,700 1276.180 1,339,860
(3) Penstock and Spillway 702660 885,380 1.051.620
{6) Powerhouse 4235230 4235230 4235230
{7) Tailrace £88.330 838,250 978.220
(8) Other minos works 277,980 310,003 358370
4. Hydro-mechanical Works 1,096,800 1.173.600 1.327.200
5. Electro-mechanical Works 16.475.670 18.541.820 19,835,020
Total of Direct Ciost 110 5 32032740 35.844 450 39.304.710
6 Project Managenient 3.203270 3.584.444 3.980.470
7. Comtingency 3.203.270 3.584.444 3.980.470
Total 38.439.200 43.013.340 47.765.650

7. Annual Power Generation and Spiltway Maintenance Flow

The annpal power generation was estimated based on the Shire River daily discharpe af Liwonde

from 2003 to 2006.

Dranng this peniod. the anmal average discharge 15 358 o

TERSCO
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Minutes of Discussion

between ESCOM and TEPSCO, on December 10, 2013 at Conference Room of DOE

ITEM DESCRIPTION ACTION
TEPSCO requested ESCOM to supply | ESCOM to cross check
electricity mainly for pumping and available power capacity.

Power Supply | . . . . . . .
lighting during construction (45KVA). | To be discussed during detail
ESCOM agreed. design.
TEPSCO requested ESCOM to
. designaie possible disposal area within | ESCOM will check possible
Disposal Area . .
1km from the excavation area. disposal area.
ESCOM agreed.
TEPSCO requested ESCOM to supply
clean water to the power house of
Tedzani IV to be used as utility and ESCOM to cross check
Water Supply i . ) .
secondary cooling water of generation | available water capacity
facilities.
ESCOM agreed.
ESCOM requested TEPSCO to take
care of the guard house and the access | TEPSCO to confirm with their
Guard House
. road to the guard house when installing | Electrical Engineer on
of Substation s
new transmission lines. countermeasure to be taken.
TEPSCO agreed.
TEPSCO proposed to change type of
Turbine, i.e. to omit intermediate shaft | ESCOM to check possibility.
Turbine Shaft | aiming at simplifying the powerhouse | Also will be subject during
structure detail design.
ESCOM noted.
TEPSCO requested ESCOM to supply
. . 400V of power from a DG (diesel ESCOM to check possibility
Single diagram —
generatar). ond availahjlity.
ESCOM notpd.
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ESCOM requested TEPSCO to
improvise a system that would remove | ESCOM with assistance from
7 Trash removal | trash automatically at the intake screen. | TEPSCO to consider
at intake TEPSCO counter requested ESCOM possibility/measures to install
for manual treatment. rake system.
ESCOM noted.
. TEPSCO requested ESCOM to change
Gate Operation ) . . . .
8 | duri gate operation during construction ESCOM to consider possible
uring . .
works. i.e., use gates other than gate #5. te t
Construction gat gae gale operwions.
ESCOM agreed
.. | TEPSCO to instruct the
Resettlement | ESCOM requested TEPSCO to provide . .
. L. . ) contractor to provide/submit
of residents sufficient information on the impact
9 . safety management plan.
NEAr new due to blasting. .
ESCoM to take responsibility
waterway TEPSCO agreed.
of necessary measures
TEPSCO requested ESCOM to bear
are not included in the of
]
id.
10 | § Parts modification of
pare ESCOM agreed while requesting Hist spare pacta
15L.
TEPSCO to reconsider spare parts list
within agreed. price of spare parts.
Lilongwe, 12 December 2013
Q
n behalf of ESCOM On behalf of TEPSCO

_al—

EIANS MSISKA

:/ﬁ?lé ?/ﬁ

T
Mitsuru SHIMIZU

Leader of Counsultant Team
TEPSCO

Generation Director
ESCOM
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