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BOP Balance of Plant FEE AT O JELD R (R LS
COD Commercial Operation Date P A BA 26 H
DBSA Development Bank of Southern Africa 7 7V A BRFERTT
EPC Engineering, Procurement, Construction WA, FHE, L
EPRI Electric Power Research Institute (USA) KEE TR
F/S Feasibility Study FEBL T REME A
GE General Electric Company BRI LI N vy
GT Gas Turbine HAL—E
GTCC Gas Turbine Combined Cycle AR —E e )AL RY A7)
HRSG Heat Recovery Steam Generator HEREI AR AZ
ICB International Competitive Bidding ERBE g AL
IHI IHI Corporation R4t THI
IoT Internet of Things E/DAE—Fh
IPP Independent Power Producer MR EEEE
JBIC Japan Bank for International Cooperation Bt EEE 8T
JICA Japan International Cooperation Agency MSEATBOE N E R ) Bk
LNG Liquefied Natural Gas WAL RIRATA
LTSA Long Term Service Agreement FEHY—E 225K
MHPS Mitsubishi Hitachi Power Systems, Ltd. ZZFEHNNT AT LA ST
MOF Minsitry of Finance aprE)
MOU Memorandum of Understanding T
MQTT Message Queueing Telemetry Transport HfE 7 eh=ar
MT Method | Mahalanobis-Taguchi Method NTIEA=BZTF AR (MT iE)
NEXI Nippon Export Investment Insurance MSIATBUEN HAE SRR
NSSF National Social Security Fund EF o rmmit4e
NEC NEC Corporation H AE SR A
NOx Nitrogen Oxide ERMB
ODA Official Development Assistance BUNBR B
O&M Operation and Maintenance TR - R 5T
PPP Public-Private Partnership BREEE NN — ) —
Power System Master Plan (The Project for Formulation of Power
PSMP System Master Plan in Dar es Salaam and Coast Region and | /13 AT A~vAX =TT
Review of Power System Master Plan)
SMBC Sumitomo Mitsui Banking Corporation SHERERIT
ST Steam Turbine ERE—E
TANESCO | Tanzania Electric Supply Company Limited =7 E et
TPSC Toshiba Plant Systems & Services Corporation W T T AT AR
TPDC Tanzania Petroleum Development Corporation =T AR St
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LR GRTHD, Fi,
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NBEME 72o77,

1.2 RERTS2—

2016 47 H FHI~12 H THIOHFHEHEFRS »r HOT7 7 AN N T w7 70 7T L ThDH,

£H 7 H 8 H 9 H 10 H 11 A 12 A
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1 IEI\E EW)
FEEY i R WEAE
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Inception Draft Final Final
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13

1 ERFAE (2016 F7 258 ~ 7H29H)

%1 B HEH A OFERIE Appendix I “1st Site Investigation Report” (277797,

FRIEENEL, AV m Y=y MIBRT 2% o =7 EBUFHERE ~ O E & OVE R 2 o [E]IY

& TANESCO 2N&EE L TWe 9 » OIS Z 1SIHEDOF =y 7 o — N TR J—=1
ZNT, A ERHLSICKR D AALTEZ & Th D,

F2EFMEFAE (2016 F8 H29H ~ 9H9H)

55 2 [ B HIEH A D FEREIE Appendix IT “2nd Site Investigation Report” 12777,

F2RIEEN L, R (PRI CIX 4 S Th o 7oy, Bzl 3 zZEmL, &5k 7
M) DY A MEEEITV, BB EEE LI ThHD, S DT, FEIERICLHEADR
BHIERE . KEHBIC DWW CORE LT 72,
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BAMRETE 5, RIDITEEMZMK T 27 L— Ui 2 A T EWh TOmEDs —iK
&> TR Y, HEICHHIT R REST 2BETRNEEZD,
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e Wefh A KT FEERAER | ==Yy T
WH 55 TT A KT )5 FE R BAVEFE )
B ] - REFEERESN - A | =Yy
WA EE ]« PRSTE BRECAN - (AMHI(2) | PAVEE
¥, H 1 EIBHEREICIE TRLO JICA A U N —=RFFT &7,
K 4 W B = ft
HAT P [EIBR b )RR R JICA
Otk fi & LS JICA
Rosina Apolei Assistant Program Officer JICA # Y =7 F5T

F7o. F 2 EIEMFARICIT TEEO JICA KT TANESCO D A /3 —3 @47 S 7=,

K 4 W B = ¢t
AT [ElpR b 1 P A JICA
Abdallah Chikoyo Planning Mechanical Engineer TANESCO
Alex Gerald Planning Electrical Engineer TANESCO
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F2E BRARANNEBAROERNRRR U HFEEES

2.1 TANESCO FrE OEESR R EFTHIE
TANESCO %, BifE 6 » FTOBE OB AKSBEERZFHALTND, WInLb AT Y
VT AL = (GT) HHWIZ/NFEDREFTTH 5,
211 HRIUSVEHARE—EY
B =T EOBSIRH DR REEREIL 2015 FICFEEk S 172 98827MW THY ., ZD X9
AR 7Yy ROBEICIIRERD A=y FIF % 2-1 HEEAHA
ETHE, FRNNY v USSR B A2 A2 B e H A
ﬁ%ﬁw&z%ﬁﬁ—é—é:kﬁibﬂ%iib\o /jéof\ &:/'H: 2020 132MW
NHO, oy =7HEEEME SEEICAT L 2030 300MW
AL =TT URGE - BHART 0 P27 R (PSMP, o e e b b |
2012) I2xniE, £ 2-1oEBYTHD,
%l 21X, Heavy Duty & FEIXN D IEEHNCBHIE SN/ A2 — & OHEEE &EIT, MT0IF ¥ A
- (MHPS !, 50Hz 1) D4 359MW B2 A L7220 F 2-1 1277 2020 420 Hikk
BARHAED EREWEZOEUIITIZIARV., ZOL5EE0L LBROZ =T ETIX
H 7 D PEBG /N S UWDTZERRIR U T A # — B BT A —E L RO HT AT V2R
N TS, F22ICH AT EH AKX —E LDl % 79,
R 2-2 HRAIUDVEHRI—ELDHE
W2t FH R A2 —1 HATL HEMI D 2SS —
ER S | <LM6000 D] > <KU30GIS D FAp| > < SGT-800 P> F-Ai| >
RT Za—7 ik <K TZ 7 (2,000 fi) TRT Aa—F
(6 7 A %) L H TR —EEE (10,000h %)
< EELER L T3 R (4,000h #3) o = T SR
(25,000h) AR B IR E SR (25,000h }z T 40,000h )
R T SR (8,000h %) A Yy
(50,000h) KGR (60,000 %)

(36,000h £, LHEFLIFY)

AT IR AR D IO EIL | VX —WNTEARMN M EE | TR0 O XH 72118
=g QN ARET, R HT ALY | 81T 572D HAMLET— | IFARET, — KT AT

DR, MREINZ T AF —E L L0 E, NV ELL AN

P

PRBEVR BE DMEUNSY . —AXBYIS | BRBEIRE DN B WSy, —REIIZ | 2O 772 Ti, BREEIR E 2
HALL D TN RITAR, HAZ—E L LONRITE W, gy, — iy 2=z
T FOEEITE,

HHR : JICA AR (A — 4 BV i)
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2.1.2 TANESCO FrEBLERS BT

TANESCO 2 FTA T 2B ETOME A £ 2-3 1277,

T2, HV A FOABIKEK 2-1 1ZRT,

F 2-3 TANESCO FrERSH AR ERHE

Plant Ubungo I Tegeta Ubungo II Mtwara Kinyerezi I Somanga
Fuel Gas Gas Gas Gas Gas Gas
Units 12 5 3 9 4 3
Installed Capacity (MW) 102 45 105 18 158 7.5
Year Installed (Jan) 2007 2009 2012 2007 2016 2010
Gas Turbine / Gas Engine | Gas Engine | Gas Engine | Gas Turbine | Gas Engine | Gas Turbine | Gas Engine
Type W20V34SG | W20V34SG | SGT-800 G3520C LM6000PF | W6L32SG
Manufacturer Wirtsila Wairtsila SIEMENS | Caterpillar ](5}12 r:gflcl Wirtsila

Higt : JICA FA R (TANESCO & By )
(1) Ubungo I H AKX AHKERT

(2)

| RFNHT ATV 6=y N2 RF] (5 1 %5 : Unit 1~Unit6, £ 2 5251 : Unit 7~Unit
12) TSN TW5B, 772 FOKHIIIE 102MW (8.5MW x 12) . #AEHE Songo Songo
ZHDD DRIRIT A ZAEH LT D,

Tegeta AR K W FEERT

HAT Yy 5 2=y FTHEINTVWD, BT 45SMW OMW x 5)  #REHE Songo
Songo WA MG DKRIKHT AZHH L TW5, Ubungo I, I &I1T57e D I AMHGRE 1> bt
mIhTnd,

Ubungo I AR K AFEERT

TN A TN s FAF—E 3 2=y PTHRSILTN S, BT 105MW (35MW
x3) o BRBEHE Songo Songo HAHMNE DRIRIT AZEM L T\ 5,

Mtwara H A X W EFT

ATV 9=y NTHERIIL, BEIX 1MW MW x 9) , #REHE Mnazi Bay 77 A
WD DOFRKATAZBHALCND, =T EHEHOLRNT T « VT HIKOETE
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(5)

BT B DI ST,
Kinyerezi I # R X HHEFRT

UOTNY AT e WAL= 4 2=y FTHR S, RETIE 158MW (44MW x 2,
3SMWx2) , 1, 2 5H& 3, 4 S 2 2= FOHINERHLOIE, 1, 2 BRI
22— rHhE BT 50 KRIREL N 5EEF 7 — ﬁ)x%énfb\étébfzhé
PREHT Mnazi Bay 7 A BN S DOFRIRT A ZHH LT 5,

Somanga S R K hFEFT
HATL P 3=y hTHEES, BHIZ75MW Q2.5MW x3) , HERERITH G 8 X

i CHD, ZOTT ML B AL HITEAL TS Y v U URET v 7 M
Btz LT3k . Songo Songo A AHMND DRIKAT A ZALH L T\ D,

Ubungo I Ubungo 11

Mtwara Kinyerezi [
H : JICA FRAR] GRHFSR)

2-1 REBAHER
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2.2 B - #EEEBEOKR

221 & H

TANESCO (28T D EANEH - HEFFEEO - O OKE 2K 2-2 1ZRT,

YIERHNE 4 BE 3 221 (Group 1~4), 1 ¥ 7 FOEEFEMIE 8 FEfl & 72> T %, Fio, A
T F v AF— 2 (Group 5) N 5,

Plant
Manager
Secreta Procurement
b4 officer
Procurement
Safety assistant
officer
Plant HRO Pr|r1_c|pa|
accountant Engineer
I
[
Stores
officer Planning
Acco_untant Engineer
assistant I
Stores Dri -
assistant MIvers = ICT_
Technician
G1 G2 G3 G4 G5
Engineer :1 Engineer :1 Engineer :1 Engineer 11 Engineer !
Technicians : 5 Technicians : 5 Technicians : 5 Technicians : 5 Technicians : 5
Artisans 14
Cleaners 14

High : JICA F#& (TANESCO B ZHY»)

B 2-2 TANESCO HErfTER - EEAKH

222 FRL—v3ayv

T AR L=y g A= L OES - RS (0&M) R XK EhET 5 O TiEe<
TANESCO HHIZTEMEL TW5D, IEL TWAHIEIRT —Z 1225\ TH TANESCO IZTF =
v 7 R ER L, BENHIVUIA—DITEEE L0 RIEICH L L T b,
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223 AVFFIUR
BB A LA 0 3 FE T JA 00 B e % 2-4 ERERRVARAR
(BOP) DR A YT F v AT, No | EMHNG BN
TANESCO (ZTERA L TV 5 T dh A 10,000 hrs. PRBESEE 7 2 o — 7 Ak
ERCCEEINTAAZTAYTT | B | 25000hs. | BRHESR O GT1 B Bh ks
YAEERL TN D~ AVY || 40,000 hrs, | MABEBZR O GT1~3 EREHR AL
= AT TR CER) EA=BD || 60,000 hrs, AR
VEa T MIHSEREL, A—h High ; JICA Fi45H (TANESCO BIE»)

2.3

231

WCEERITO L TERMLTWD,
£ 2-4 \ZEMRBIRE S RANEE RT,

REFMERICETSHERRVBAXROBASH LOHLE

AARIZIBWTIL, EOLERG DT DIZEREEEM, FREESCHANC LY B2 OEHS
AUTFUABMTONTEY, BAOEBENSAICKT 2R EFTOERKSNT, EHORER
eV N DITIRREAKECHD LEZX LN TS, fiE> T, TANESCO MrAET 57
T ORI TS & & bIT, — RN AARDE )2 & TANESCO 12 K 3BT O
HAIZOWTHER A TV, Z P =T EICBT 2B OREKED L~ L& B9 << B
VAT REFHHAEZD O ENOE D Z L2 AT,

AHFILER

Ubungo IT TIE 2016 4= 6 H 1T Unit 1 ([T W TRE DT UBHNE LSS5 FRPBAE LT,
A—JH 2016 4 7 HIZKHAT L, BT A a—7 itz Ehi, ZORKE, HAY— U EHEE
DHS BEBNE D 7 T v 7 Bl il & L#O~#15 B BUTHRIEN o oTe, 72712 L7 T v 784D
RAREIFER S CTHB L TnaenwenZ & ThodH, 72, Somanga Gas Plant (MW DA
ATV T T M) BT L=y MRRIEIEFTHY . 21U 20T HJREKRAH
Th b,

INHDOEITHDEND LI, A= EDRWHRIIFIATDNRWeD, JRKFGHAE S+
AT T, EMOEEPENN G TH D, EOMIZ TANESCO O F#E LT
I%. TANESCO FiH DRE#E T A K IFEET T > b OEflf=EIEER & LT, SEhoAamERN
RENWZELEHMBELRoTNDHEDZETHD, £DID, FBOFE T ER LAME
L TE DBANRMICT DML ERH D B Z LD,
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232 BAFEERTER

Ubungo I & Ubungoll X, [A—DHAEELMEHL TWD72D, +o72 T ARG ST,
B E T TR TH S, LT, Songo Songo HAHMNLDUIEEEZIET, HD
UM Tegeta H A EE &I CEEOXIGZ TV, Ubungo MFEET 2 AMNIIEH T2 2 & 23Kk
bivd,

233 BEXROEHESHEDHE

#2502, BROBENRATITo T4 77 v MEMAE O ERANE & TANESCO T 0 FEli
DA% Flle L=/ AR,
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1. Power Station

Japanese Utility Company TANESCO

Organization Activities Activities

Daily patrol inspection

- Record of daily patrol inspection O

Operation Performance Check

- Intervals of performance check (Monthly/ Yearly)

- Performance adjustments from actual condition to reference site condition

Subcontractors
- Exist of subcontractors permanently on site X
Scheduled maintenance
Maintenance
- Maintenance schedule is planned O
GT Maintenance
- Spare parts at site
- On the job training
Human —
Resources, | - Class room training X
Training - Incentive system for employee’s proposal on performance improvement and 5
cost cutting
2. Headquarter
Japanese Utility Company TANESCO
Organization Activities Activities
Remaining life assessment for major equipment X
Technical Study on repair/replacement method and its timing as the results of
Division 1) maintenance and performance check results at power stations and X
2) remaining life assessment results for major equipment
Update of O&M manual X
Planning Long-term maintenance schedule O
Division Computerized inventory control of spare parts for all power stations X
Training Plant operation drill by simulators X
Center Operation and maintenance drill of equipment by using models X

High : JICA FAA (TANESCO RH Y )
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2.3.3.1

23.3.2

2333

REMEAEEICESITHMER

# 2-5 1V, TANESCO O K NFEATICIH W TIX, HA2 DT T MEERIEIZ DV TERD
Sk FEhi, WEREIT-> TVD, EMMICT T v b & ERANR TR LEiRRE T =
v MMEBET —F Z2RAETHLE VS TEEFHRITEBINLTVWRVONRBRTH D, BifE
TANESCO WFTE T 5 KNERILZ, AT, HAEZ—E LD TP A T ILDRHT
PREEEHOTLODORERA » N b TR0, 5% % P =TEIZ GTCC BA-TL 1
L WERA MBI by BT AT REI T A 7N ERIA IR L2 BT
L7 ENEREHOEMEIC o TL D, #&E N7 7 VORI AICE ST 2 EMN 2=y
NOMRREHD ) UNTEEGT D28, A% Y =T ET GTCC & &ie k1% EL
JERLTWL ETHEETH D,

AUTFURIZEITAHMEER

ATV OFEITICB N T, A—DHRIZESS EMARE I L TV D0,
TANESCO 2k b L, BEARRDT= Wirtsildi (VNLFF4E) BT AT 0 (W20V34SG)
DTN E 12y My Lok L TWeWnwt D Z L THD, Ubungo I & Tegeta [X[FIMEFE Y
ATV ThHDHOT, WHITFRETH L0, EFARRE N7 7 ARIIBIT 2 2 b 2%
BT TOPHEHOE EILAFEE 20D L Bbivs, £72, Ubungo M IZHBWTIL, H vy
RX—= (H AL —E U EIREE) OFiSIESRA LT, D7D, b7 754 R
\ZHEBE A = MBEATHZ L 20 BIHICKMZEL WD

F72. FITTNAREROTEIZOWTHEHEMICHER L TV W izd, AT —Y Dl
ANRMENZ 22 3UE TANESCO ND THEIBIC L VT 52 L & oTEY, A—F & DK
WCEREZET N BB INnNs-D, NI TARSHO TEEAEET A2 L b EEICR
50

RENEZADHE -THE. FRICEITIMER

TANESCO (ZIZFEBEFATEOAFT BN H v . FEEIETEOT KL OHAHsK 217> T D,
L7272 L7273 5, Somanga Gas Power Plant ~OH D IC LD | FxFHELLFEDO FL—=

VIBMETHA D LU T, Somanga Gas Power Plant & Ubungo [ (X[ U A —H D H AT

YVOUTHY, AT T UARREFIAOMEBEELLTNL LD LTHD, £z, A%

Y =T EIZBNT S GTCC 77 - bR & BRAGT 2 23, ﬁh¢y7#4&w(mwG+
ST) THEMHT /KA G EE L 22 5720, BEAFOREIT ORI Tl ITEEL <.

W72 R BRI O~ T T VI AR O G2 DT DI b E ﬁf@ﬁ@l’i’%ﬂi?‘é%g

NHHHLDEEZD,
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3.1

3.2

FTIE HRAKAREMRIZHITS 10T [ZDLVT

BAERICTEITS oTIZDOWVT

IoT &LlE, #RA7RE/BNA X —Fy MIERDHZ LICED | HAIEREZSLVERV L, b
RAEE S ~OEIEIZAT 5 721 TR L, B BE S ~OHIfEZ bETHEVEEETH D,
WwENSLZEXR X A M2M  (Machine-to-Machine) & o7z IoT (ZEEET 2 H D AL H -
Te3, A IoT BEPE A IO TE TV A O, EfERE2E v —nZiiciiEcEx 5 K51
ol ERITUR, By T =% ANTHREE W o7 IT SO ToT 2B T
HLYUZELTEERERETRICH D,

IoT v A7 A%, K& < Device Layer, Network Layer, Service Layer {237 CE 2 Hi b,
EITT D EThROLEE DN Device Layer IZEBIT D5 VU THINTH U zﬂﬂﬁfvﬁvﬂ?
Mt b —NEMROFRET —FICES B, o h—THRESNET —2IF
Network Layer % U CIREZE SNV DH A, ZDORRICER~ 22185 7' v havpfIHEns, 723
A AMOBETHHINL 77 =zl LTI, T 731 AL E2#kT 5 72O fH S
#U% Bluetooth Low Energy (BLE) <° 920Mhz i O & ZF|H L7z EnOcean 13 5, £727
7Y —3a UREOiE(E & LT Message Queueing Telemetry Transport (MQTT) & FEiXA 2 W5
M. ZXI20WE ZIEFRHIC %ﬁTHEiﬁ7 =3 :lll/z’))FHb\ HAL%, Service Layer (23517 2%
BRIXT—FNE, T—FEHE, 7 XU ThH D, T —ZUUE - EREITkA RIEREOT —
Z O, B IRE) ke ARy (B, o, #CH#F'Eﬁ) TERIT2MERHY, 2o
STML T — FICFHRICHHETE D VAT ANERIND, 7 —F OHHTITIT Ny TR
HETLHLOLEY T VYA LB EZTLHLORH D, 7Ny FUBLIZ STt Apache Hadoop
K> Apache Spark & Vo 7o BB ELE SR S 4L, U 7L Z A ZALERIZIT Apache Storm
x> Spark Streaming & Vo 72y BORALEE AR STEH ST b

(BB - EXGTRR 2016)

A—HIZEBERERY—ER

FKEANIE KRRV AT LATHY, < OMENFT—% (B, BE, HES) SHET
— X INZEDEEO - DIZFIH SN TN D o%% INOLOT—FEEREL, HE %®%7
TNy a—T 4 7R EIIERT 280 fHAITEE O #Aa & L TRINTERD,
HEDT EWVWHIF—U—FDH & T, MUESNTW D +53 %ﬁémrw@ﬂotﬁkﬁ

—&%, LOBEMICIERALE ) LV &SI TE WA, TEREINIZ) &V ) BRI,
ek, MEER %%@E@%%’Wfbk%—@%ﬁﬂié%ﬁ%%&@fy%fyx«@
BT Woiing, HEEOIRIZIEISTITH>I DO THY . Tid & 2 RFFREZFF,

-12 -
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3.2.1

(1) HEBICL->THE» D7 LR 7LICEE (LEWD) Z2RE

2) ANHTIERfM I WEEIOEL A RE (B 20X, HDHEZHLICETICT & AR
NTWDL LS RT—X DA, TORIENIERS D5 WEME N L7280 DT v —
rxBIEE LIz W)

(3) — ERFMMMEOBER TITRS X2 < WEREB ZnEERRRE O 2 L2 /s (B 2013, BaEah T
TRHENPLIE LTV D EG Sk, EMABER & —EOEIRREM 2 40 L 728/ <
FERZE LRI ATE20)

(4) AN TIEIFBHNAR A REIRIE R DIREIPH O 7 — & 4 JL

FRROXIBFEREZED L, (R TIHEETERDSTZOD A T F v ADEH NS
WA T&ETL, ZOKODA LT F U ATRETHPLREZHEETIN T, FTI7 L
MRELIRDATO/NS R JREZ BN L, MRS 52 L TERKR N T T V%
RIRCBHIET A Z L2 HEE LTV 5,

WRIRERRT —Z 2R« 9T 2 Z L THRIICELTORA Y v FdH 5 L shTW5,

N TN AT ORI R T =2 2T LR, Rl T T ANKE
KBRDEMZZ—F—ITR L TEREZFE L, BHIS 2T,
ZHUC R VBRI OEEMEN LY, $TBERR NI T E
RIRICBISENTE D720, AT T AL H1E 1R
Z R LR om LB Z RSN 5,

TR EOWIZEERE ¢ A— B TR RICRSE LB O T — # & H 2 IR
L. ZN6DOT—25HNT R I7 7 VDOTIRERRLT DT
NTY ZLEFEFEL, 20T LAY ZHTHESN T —HF
—ITT R A% fFo TS, FDid, 2—F— [Tk
2R > TV RSFOXIG B, L0 7 —ZIZEDn T
BEREEITIZENTED LIRS,

RS -TLY ) vY (GE)

GEIIH~, D 1,600 G E B2 HDREHNOT —FEZNELTEBY, 207 —F &L 1
(R 288 2 2 3EHRREFICAY 32 40 7731 MCDIFED, Va—VTINT T 212dh
HE=HY 758 % — (Monitoring & Diagnostics (M&D) Center) Tl 50 £ VL LD
VETWT = E g EITo TS, E=F Y Y —ERET N T AR ERME LD

-13 -
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D, Aay hF7 R, T70A A b bW AR— 27> TW%, GE [$fEA BT T&
ToRRBR A TGN LT, MBS ESWIIMBO 7T LT Y A% L, 60 L EDO R DR
BEFGIIH L TRMT 79— MEBRICHT 2 A TE S, GE L, Zoth—v 2%
1250 2014 1 70 MiIlUSD LL ED 2 2 MEifAFBERICHT-5 L2 LT 5,

GE DE[EEMRY—EADRERE L LT, YA =t F 2 U T iRt L TV D Z R0,
2 —HP—DEAIE U CGER TRERRIEY (NOx) BREERRDOF 2 —=2 7 %47 H B0 Y —
EALEATEY, BRAEBERICE CELRNT—ER Lo TWnWAZ ERHITHN
Do

GE MOBBE~DT 4 — RNy 7 & LTEL, WET —Z Zfiooxbic e LT, B Traa
U R L& HNTHONR O 21T 5 A% A bE=4—L, GE "OmMARITEND T E A
AV RUR—=INORL, BEIIINGZMEST, AT F o ZREHIOWRIE O ] S T o
SRREIPHZ R ET D L W o I 2T O LN TE B,

GE IEWHAB U TA~v— N BREE~X AL FEREL WD, FHEIMEILIZENT
X, NEBEE AR 2 1B LT R. BRIEMEIE L, ZTOR®RICERET S L X, 2Kk
IR b ERFEMOEIEZES Z &2, —FH, GE DEHILTAHAD [RA~v— K] &I, &
VH—EBUTHEONTEEZL DT X 2K N T TV TREFDVEB Ty v F L, .:Jr
WAME L ZRET D E VD HDThH D,

BRI TAVOFIIRERSIT D Z EF, ZEPRE AT HLUANEREZ E/-TE 5
O T 1L R A& A T & EJrW’}’W)TEJJ:T“(EIE IpHaAbry, Plhnyhhifkea X
FTHEEOLND Z LIZEDE D, FEROIY AT, AREXELZOMAETHITPONAT
W5,

[(A~— 1} RBE~F AL MIET T GE M3 2 Y 7 M SmartSignal] Th 5,
WROTZ o MEFIT, SEHEE I & I CBRIE 2 300 AR BE 2 8 2 72 O B & 1k
HEWHEHTH -7, SmartSignal TiX, MEOT /LI U X A TEFERKEDET L%
ERL L., EERREEDS THIET A0 ENTETREEEL T D 0E W) 2 E2EHRT L LT
EoThITNDFRERST D
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3.22 Z=ZEHAIINT—IRXATFLX (MHPS)
(1) =RERE2—

MHPS /%, EREEHRYE 2 —% BAROIEREDT, KEZ7e ) ZINA—F N, 740U B
YD =T ITERE L, EERRSF ORI A X o 73365 B 24 BER (3 22M%) AR CRRERR L
DEMREIT>TND, o, TNOLORAITITAEAAY v 7NREE SN TE Y, H5E,
FEEFEIZHE L CVWD EDZ L ThDH, BHLTWDEHIT 116 & (FAk 28 4 1 HBIME)
THRFEEH I3 2,000 7 kW LLEIZ72 5,

E5| B E5| B
A XY R 5 U R—IL 6
TANT R 1 FT—A K7 U7T 2
ARA 1 BN 4
7B —)b 8 1T K 2
2= 2 T AU 37
A4 AT T )L 1 AXa 14
2 A 4 A=V
~l—37 2 =g 2
FV 2 TNAEF 2
=a—Y—J K 1 LS| 18
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(2) EfREE

MHPS 1%, HAZ—bEr 1 EIZHOEH 2,000 5DOF—H ZWWET D, FRERHIITEO LR

nThD,
- [ElREK - - BAEHIEE 5
- BRBHREE - BRBRIT - BRI BR B
- ZESUEREREA AR - ZEKEREREAN A ) - T L— RS RESE
- ZE SRR H PR - ZERERMEHH A ) - P AR
- NOx - PRIGENRTE) - =)
- Hls2 A A VIR - B — X M HZE IR ST AR XX ET IR

HAH—E PN HERY — o 0RA T —, REE2 DT T VRO FET — 4
HIVAE L., ERIEHIZBINARETH 5,

(3) MT EZALV-REER

MHPS 2N HBWNAE > TO D FETRE TENORELIZTETHY . ~ T/ EA-X
7' F « A v K (Mahalanobis-Taguchi Method : MT {£) EFEXILD, MT BIIZEET —4
o LICEERT - RMZEREER L, ROT—NZOEHIRET 2089
MaE~wNT ) ERAERECHET S FIETHD, v T EREREL ITEARAT — X LR T

— X EDENDELENEERILLIELOTH
%, EEANCESRT 572012 2 KL TEZ D,
HED XD ITHEARRE (x, y) BFEMHO XS I,
ez LCnD &35, EAOELE M &
TIE A RE B R LIXFEBETH S |y
N, T—HORHMESNEZ 2 X, 2F0 .,
FHH TV I M ORI MO S Kl
DEIZFEEL LT A S, B AOEL)DOHE
NEGOWERFUE, A SOIE D PEARREN BT
ATV D (=FRBEDIEVY) DT, A ITEEAREIC
JB S 2R ATREME DS O &I S,

v

MT EZRHWD Z LK D AT » NI, 28D/ A —21ZxF L CRBFIZEE O L~ULing
ANTNENEIDETF =y 7T H5DTIEHRL, ~nT /7 EAFEEE W) B—DFRED &
WCEBLTBITIE, AT AREFEORENLHANTNEDONE I ERMTEXH LD
BIZh b,
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3.2.3

MHPS T, AT —X# L LT, 772 "N EFIEIRISN TWAIREETOT —4 (HAr2ZE
M) ZREL., T4 THRET—HZBE L~ T ) CAFMZHALERT S, Z0
~/NT ) EAREENKREL R A AT ERENBELSOH D EHIKT S,

~vNT ) EABBHIZEDONTG A =2 H DR TR LTS, BENBE LS
AIIFZFOIRNEZFHRDMLENH 503, KHH O Signal to Noise (SN) HEFHHE LT/ T
J BRI H G L CWAHEE T X/ TH5 2 E CTHRRFAEDOTENRNY 952 &R
T&5, ZOSN T VXU 7 TIREETHOHBICN -7 T —ZHA 2T 2 DHRT
HHDT, ZOHEZDHONRKTIERW, o TARAIRK & 72> TEDT —Z N
WHOEHDLANTNDEDONERDT DD U7 &L S TZHTENMT I LERD D,

[HI

HI X, WSV O£ IR EM & LTLM6000 ZH 0 #-> TV %, LM6000 IE, GE H3BA%
U7zt AR DO H A X — B TH DA, HI 1TZ0RED 4V, 2>> GE 2 ik
L72 LM6000 D =17 % IHI 73 H A 2 — B U FEBRR/ S v 77— VI T TN D Z L b,
HI® (AAR) TAZ—Er L LTRESNL TV,

HI OF % HimlgtEilae o & L
7= % — 1t A%, Total Productive,
Preventative, Proactive Maintenance
(T3PM) &EFFITN L HDOTH
D, ZOMEMITIUTOLEED
Thbd, ZHTAERIZRT LD
23 ODEENGT D,

—>HN 1P : Productive TH V) |

D K7 7 AR RIS Hi : THI S 7 Loy b

LT LlEEY, ThaeRiT5

7eHOY— e LTHIBREL TWDHON Thne=4] LI T\ 2ERER Y —L

Th D, HIIITBEEITHOTZ GT (LM6000) 2»HHfG L7c7 — & A B3 2 s 3t o

% — (i-MOTS : IHI Global Monitoring and Technical Service Center) 3%V, [HW\E=4| %

fit > T 24 BFfAHI T — 2 2 BECIEE - o L. BEDNHIIBIREE TS M A FIET

HEENZHSTND, BERAERESNNIZZTOEAWIS U TEEENEE Y, Mo Hik
HIZHRFTL, =B U ~OWEZIERT 5, HL IZXAUE N T 754D D FRE )

FCIMRFIZEEIZLTWVD EDZ ETh S,
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3.24

Z-OHMY 2P : Preventative TH Y, TIIREZITH 2 & Tl A RKBICHER 752 &
BT, THRELIIEMLULILERT — 200, fFREZDLITHAH T 7V EEFITH
AL, OISR OREMEZERT S Z LT, BERRBEZRRIIHSEWVWI AT F
ADEZTTTH D,

&7 7V OERBENIEE DY A M oiEfinT —4% (U 7 V2 A LAOERE R, EEE kg
W, MUy TER) & [bWnEe=F] THMVAKR, BHITT7 (NTFA—% FL > REH
BHYERE b Lo REERL, XY ¥ — VB 2 BIERT 5, 20%, AT AIZR Y B
ZHIE L, B M AUZ R EEE A — L& HUZ RIS ERE LK g s T — & &k
TINY a—T 4 U TBREZIER L, BEOFREHE O EIME LB A X5 Z & T,
F BRI OEENEE M LS @R 2 EOm EE2 X > T\ 5, [t Liud, KPRhifk4e
DOELYFAANT L0 ERIZ HI AT R Z — Ny r— 8 GEAEAT A Z —E L3y
r— k% 1 AEMOEEME TR L7284, HI AR01E 9 A GE £h X 0 E4EM - B@RicE
WTENHEDRBD HND X HITRo> TN D,

—=->H7 3P : Proactive TH V., BRIZLDFHEXIHOEH « Blfatmz2 BT 52 L 26T,
BARPN T TR IR, 7« — /L REAHERE, EisT — & & W o 72 5i O i - EiisfE R
THHAE — o B T 5 Z & CHRIZK DIER ., AT T AGHEOKRE R XET 5,

BAES (NEC)

NEC IE. A >N T v b & W9 FiEEZ W THETIKICED LA TWD, A R T
Ro3HT EITEE R Y 2D 2 IO ARERR (L N T ) ZRMRAE LCEE
BEENBEEITET UL EITV., ZOREBMRD A S8R IR HET D,

ZDANY T o OISR T IREERR > 2 7 A%, 2014 4F 6 A 2T EE ) O BRI
TIIEIT 2 SR ETEA SN, FRT-IRENCIIHEBENINERML X277 b
T =2 % 2011 AE D 2012 ST TREAT L. M ED REEFHF O T IR A I R T & 2 )Gk
EATole, ANESNTT 70 vTF =213 1177 > M OIREIRIRE R & D 2,500 FFEIZD
25, TORE, FEOAIENRIECTE 22 LD, RIZEEHT O IR <R
WAL, B 2 iR s 2 R S, A PIROBME TR TE D 2 L 2 FEGE
L7z,

IO LTHEBEMATE LA AN T Motk 1 ERMICHEHAATRE CTH D, 2014
FEND 2015 FEFEIT /T T NEC X & & B ICE k1% E %&Lﬁkﬁ% CEFIMQESSI
ARERZITV, ZENENAR EWRIEKIRT A (LNG) Z#EE 35 kI8 BT T ORI % i
WL7ZE LTS,
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5 2k AR AD D IEIRINE - HEDAE TJA4FILLA—k
3.3 BHAREERKR

3.4

Kinyerezi 1 38EFT & fIAE %1772 2 A, GE I O&M H—E 2% TANESCO (ZH2ZEH T
HY ., FLERKITITESTWNWEDZ & ThoTz, Kinyerezi I IZEL X, GE 226%1F T
WD O&M —EZDEII FTRD LB TH D,

KR TEERBAAR N B 2 4R
ANBIRE GE L 240 V=7 kg, HENT P72 O&M AR — K

GE IZ TANESCO A% v 7 #WHEE L LT 2a— A M 22 AND,
HE - WHE | HHENEIL., GTCC OEENE Ik % & e B fEMHE ., — R BRSFE N T

% i
st g | OF N7 RT A HLERE L 7 — BV CEET — Y DE=4 I v
PR Rl == i o

BALED loT OBKE U Kinyerezi | & DB

AEOFHICEKR Lz B0, BEHTIEL OWHANGHIT—% (E7), BE, RE%)
EHIEHT — 2 NZEOFEIROT-OICFIH S TEY, Zhbo7r—2E2FER L, BEIO b
TINY a—T 4 7R EITERT2MO ML, FERNTIE IS F@OmRY L LTR
ENTE, LoT, ZOEBEINTEIWKRALT =X Z0HT 5 2 & TRE THNIC
FEHTERODE VIRV MBAENETI ZHEBE > TS, BETHY AT M3%
DL RFREEZRERLTHEY . BRFREICOWTHRIDEGDE S TWDHR, F 775
D7 S FHIATHESL L TV D b DT,

JICA #i#& ML, TANESCO X° Kinyerezi | #EHTOFTR~DO 7 U > 7 %47\, Kinyerezi [ 1T
BWTEDL ) RBEDRINTWDENRHEEZIT ST, EORER, Kinyerezi 1 (2T
GE ML EFEMEZZIT TN EDZETHY, ARMBEL OB EZTHZ LI
T&7ehole, LLeRNH, BRA—=DTOe 7Y 7 %EUTGE D T b HARA—T &
FIEROE Y A THY . GE BRIZHEAT IoT ZHHALTWDH ENH Z Eidentna x v
&z T,
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BAE B PFEIZBFAHAXNRBEDORREELEDRERVHIE

4.1

411

4.1.2

R ORFERE

BUfE, # =T EREFHEZ R > TV D A KT PBEEFTOBRFEEHEIL, 9 4 (72— XRHE
BROBORPLRIFZELDOTH Y FLTND) o BERIFIZHOWT, EFiFHRz L TIZRET,

FRLPI1 (Kinyerezil)
FRL T I (Kinyerezi |: BEE%)

TANESCO 3FTE T 5 GE DA A X —E L LM6000PF % 4 FRiE L= v 7 /vH A 7 VD3
BT CTHDH, HBAEHINL 150MW (44.3MW X2, 35.94MW X2) v h 2T LITH
BARDHO, #l-#2 52 2=y MIOWTITEEF 7 —2#ET 5 L TREKGHIL, #
HHOL TV Th D, EOH3-#4 52 2=y NIk, EEF 7 —4&E LK)
X BHEWHTHD, EPC =2 b T 7 4 —|% Jacobsen Elektro (/ /L0 =—), 4L 2014 D
HEH Tho72), BEREOENICEIY 7y oy FAGEREEL, 2015 4 10 A2 2 A&
(35.94MW x 2) 235G1T L CERE, 70 2 232016 45 1~2 HITER LT\ 5, Y uv=’
N S%EIT 183MilUSD, GTCC TlE72< GT v > WA 7 )Wilia» -BRIL, TEAREED
KRBT Z, Mz EH L 7=7DTH D,

O&M IZ2OWTIE, GE BNEHIV—E 285 (LTSA) ZHE L CWAREEEITIZIE - T
W72, 20 LTSA OfRZRITERERY—E RIMA, GE =P =7 2 4DV A EEE
TANESCO B Dt 22— A U TOWHEA =2 —%2 G A TS,

FARLT T (HL5R) (Kinyerezi | extension)

Kinyerezi I [Z1%, X 5T 185SMW DA AKX —E L ¥ U TNNH A 7 )V E BT HRHEIN H 5,
BEFEIX LM600OPF 3 J&, 2017 4B % H 5 L Jacobson Elektro & RXWH TH L, 7'rY =
MEZEIT 182Mil USD, FFRAICIT 2 >3 > ML T 2EHEIA H 508, Sl THE T Y
IRZZ SN TV, IS v RMeT i, BRY—EHKRBRE L3, +5
RAKDBHELR TE RN EB X B, HARMBZEMPEHAIND RIAHTH 5,

FRLPIO (Kinyerezill)

2 =T ETHIO GTCC Zff:Th D, MHPS DHTAZ—¥ L H25 % 6 HELA L 3-3-1 ©
Bk D= NN 2RI Th S, B 240MW (A Z—E U HT) 0 30MW x 6, 7%
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4.1.3

4.1.4

415

[E—E ) 30MWx2) . BPC 22 b7 7 Z —3MEKREE, MHPS BT A ¥ — b %Al
o, WET TV M AT AN EARBELZ G AL - UAND R —T %=L TN
%o M), 2015 4E 12 HOERZ BEs LT\ ey, Z o =T ERIOPYEFY TEOBRN
b U, BEHREMGENT, 2015 4 3 HIZEERRIARER 4L, 2015 4 12 HIZEFL LT

%o 2018 4EHIHAIC X GT #B/03ER, 2018 4EIC GTCC &R D T ETH 5, #F 13 344Mil
USD. 85%% [EEEH HER1T (UBIC) & =H:EAERIT (SMBC) . 7%V 15%% Development Bank
of Southern Africa (DBSA) 2MLH LT\ 5,

O&M (ZOW Tk, FEHoethig 2Bt T T2,

PREE AT 222U TIX, Kinyerezi 1 & [F#£IZ Mnazi Bay & Songo Songo 7 A H D KIKH A %A

MTETHD, HKIZOWTHMOF R L UEM L FRRICBEEE T D Kinyerezi 53 E

Fﬁf’? T OKBEFGERIE D DAKRKBEIE SN D TETH LN, +aRAKEPHERTERNEE X
o, EAREIZER P S D,

FRLOM 7x—X 1. 2 (Kinyerezi lll Phases 1, 2)

H1[E > Shanghai Electric Power Company 7% TANESCO & %37 L 72 Shang Tan Power Generation
Company 23S TV 5 E R X— ) —2 v 7 (PPP) v ¥ =7 FToh %, Shang Tan
Power Generation Company @ H{#& tb 2813 Shanghai Electric Power Company 7% 60% C TANESCO
WNA%THDH, MHNETT7 ==X 1, 7=—X 2 ZNZEHA 300MW GTCC Th o, FEHE
& X oY =T EHBRHOH#EIEATE LT, YO A 7Y 2 —/1iT 2016 4£ 3 A Th
ST, BUEIL 2018 4R L > T D, MEERFITT =— X1, 225E T 389.7MilUSD
Th b,

FRLPN (Kinyerezi V)

HERMEZETH S Poly Group & TANESCO 7% PPP A & — A Tt LTb\é%% BT ChH D,
K132 9] 450MW GTCC Tt LT\ =2y, £, 330MW (ZEHEiH ) 280 S 3T
W%, Kinyerezi Il & [FRRICHHES & & Y =7 [EBFRH O Wikl Lb L TRy, R A
Y a—UZONWTIE, MW 20154E 6 A TH o720, BURIZ 2019 FEi7e > T b, RF¥E
13 400Mil USD & 8E ST 5,

YA 245 J7x—X1, 2 (Somanga-Fungu Phases 1, 2)

Kilwa Energy Co. Lid. 23 #SHH 70T 27 N T2 20D 7 = —Anbied, HAZ—EL T
YA TV EHRE L, 2I0MW OFEFE L CTEASES 7 x2—X 1 &, RRZ—tE ., #
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4.1.6

4.1.7

4.1.8

4.1.9

AR A Z (HRSG) ZiBIL T2l /31 v MMELRIHA 320MW OXERT & L CHER S
CHT7=2—R 20075, WALV a—/E, S 2015 44 A% TEL LTV, B
e 7=2—X 1820184, 7=—RX 2N 2019 FEICTFELE LTV,

ZOFREIBEHEL T, FNVTRAYT— A~ ~ 07 2 7O 400kV REFEMR OGRS BAA
LTHY., BUERFROER L OMERET LIz D L Th D,

Is k5 (Mtwara)

K[E D Symbion Power & TANESCO @ PPP A ¥ — A THEH LN TWNWSH TRV =7 N THD,

F/S 7352 T L, TANESCO MZHUCHT D3 A v & EoTZARRBIE T, BIE, WEMOFT
HAEDLEIFH L TWD EDZ & THD, Symbion (IHAX —E L TN A7 VEER
L CW5A728, TANESCO /% GTCC ZEML TS EDZ L, fifELZEE (MOU) TiX
600MW DI TH o723, BIfEIX 400MW THEIFTH S, ERAT ¥ 2 — 20Tk
2019 FEZ TEL TV D,

P vH (Zinga)

Zinga FEFEFTIX. Bagamoyo ZEAT & HIFHINTIE Y, A > KD Kamal Group N HFFEH & LT
HEDTHHMNREBEFRES (IPP) vV =7 hTHD, GTCC THEESNTE Y, BIfE F/S
DHEEFTHTH D, HF1E 200MW TREISH TS, & U3 =7 EfloHFHER I F/S 2B
T 5H AL K& 2AFERNCH L TANESCO I% Kamal D# LWF/S LAR— h& L E2—LTW5
W TH D, EHAY D 2—/T 2020 E2FEL TS,

Y v#H (Somanga)

Somanga FEEATIL, HAHITDO NNy 7T v T TED LN TWDHPPP XA 1y h R Y27 |
Thb, XL TUATHES VTN, HAE Y~ HICBB S 7, GTCC THH
SNTEY ., H731E 300MW TERIEIS LTV D, LR, pre-F/S 127 RS ¥ —TH % K&M
ko T Ea—&h, FullF/S NEM SN TS, A Y 2 —/LX20194E% TE LT
WD,

Ly 5 2# (Mkuranga)

EF AR %E4 (NSSF : National Social Security Fund) 23H{& L C\% PPP 7’1 =7 kK
T&H Y, TANESCO 73 10%, NSSF 73 20%., %%V @ 70%% Strategic Partner 25 &3 2 3l T
&%, Strategic Partner |2 DWW TIEBIEIREHNT TH D, F/IS WELEFET LT eWao, B
BECRIEIIRE Th D05, FETHIL300MW 2 FEL TS, EFAF Y 2—1

20



AU ZTHE
HAKRABARIZH I BIEIRINE - FEERFAE T7AFILLIR—bk

4.2

42.1

4.2.2

132019 % FEL TV A,

R A
FRER

Z =T EHBUFIE, BRN (BigResultsNow!) &9 7w 75 A% E L, 2013 05 2016
FEIZMTT 1,300MW OFEJFREZBEL L) E LW, LLARRS, Zo7a 7T AFE
ETHTROFET L OLZWRIE/R SI2 X0 BEZERITE LR E 2o Tn D,

BAEDREEEHE L, T IPP R PPP [ZLHHDOT, ZOXEEHBTIIE, T2 a)
»-7)yb®$m i&%%t?%%ﬂ%%éo;®ﬁﬁkbf P A5 55 oD BUR BR RS 1%
B (ODA) T TANESCO FiE OFEixlfadEx L, T a - 7 Uy FROBEBNRFELEN
DIOIERDOH H—EEDOAMEH S Z LNEEND,

%72, TANESCO ! Kinyerezi [ GTCC THJD THEKY — L OFEHZRBRT D08, HAL—
BRI AT D L3RR KEEE, YOKAHEEOEM - fRTHEIN 2852 2 &0
FREND, ZD7H, TANESCO HEHZENEN - RTFHIFEZ~ A —35F T, a7
7B —L O&M ZRITHZ ENEE LY,

BBRER

TANESCO DBEGXFEEATIL, # U TE Ol < KENCMEH S Twb, TANESCO HEH X

FHETOMREERKIBRIESEDLTOICA T T U ANEETHD Z LITREHLTBY., T
FNEFEICHEMICEEICE D SNDHRETHDH E B L TWVD, Lo L bR
TREK O G & E OB EE~DO XIS & BEFE ﬁ@%/rf/xﬁu&%&®;9h
NI UAIL BT H0ENS 2L THD,

F7-. TANESCO [T, #&E, £ -HEL2aT7TEVRALTHLEESLLE LTI, L
M L72H 5 TANESCO DFE72 DI EMIIAKS), WAL= HAZL P ThHDT,
GTCC AR —E T 2 HMME (Hif#H) AR LTWD, KoT, ffBk, TAKkT)
HEFZE LT BT, GTCC HAK)FEEOER, RFE2ME D Z LR TE D5 AM O
- BRDNEEL 2D,
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5.1

5.2

BoE FHROBRMBAERR

it R AR AR

TANESCO 1%, 2014410 A 27 B» 5 11 A 6 A2/ ) T, ZEE Mott MacDonald 55 0 =2 >
N N D3RR T, Mkuranga 250MW GTCC &gk D 7= O Pre-F/S % i L 7= (Appendix
1 Z/H)

CORBICLD, AN RS T — A5 L T TZIINT CORBEBERIC 9 HED 250MW
GTCC R EATEAA S 28T LT, 5-1 12 DS 2 oRd,

Mkuranga_leeZ‘tmk‘u ranga. Site1

"MhLilrar\ga_S\lea

gk

Kilwa-Somanga_Sitel ,I‘Kl\wa-SumangaiSneZ

LindicSited

ZLindi_Site?

A
Miwara_ Site 1:_;
MtwarazSite2

Hi# : TANESCO “Site Earmarking for the proposed Mkuranga 250MW CCGT Power Plant Project

B 5-1 250MW GTCC {&ffHh =

BiHh R E 3 R DA H

JICA AEMIC X 2R B EMMEOBRMAERIL. £ 1 @BECTCTFEIN TV,
TANESCO & ik L CRRARS DRV iIAZEIT -T2, 64 9 8% 15 THEDF = v 7 o—
N CARZ V== 70T, 4 HUSIZKVIAATS, ZOfEREHE 5-1 1277,
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’ Good ‘ ’ Bad ‘ ‘ Worst ‘
Mkuranga Kilwa-Somanga Lindi Mtwara
No. Check Item - : - - - - - - -
Site 1 Site 2 ‘ Site 3 Site 1 ‘ Site 2 Site 1 Site 2 Site 1 ‘ Site 2
1 | Power Demand We assume that there is a strong power demand
L 400KV transmission lines will be constructed in 2019. Request to construction a new gas-fired power plant with 400kV
2 | Transmission Line

But Mkuranga sites are apart from 40km from the transmission lines, transmission lines is issued by Tanzania Government.

Gas Supply Capability

It is confirmed that gas supply to a new gas-fired power plant (300MW class) is capable by the gas supply and demand balance of PSMP.

4 | Gas Pipeline Length Distant (18~25 km) Very short (0.4~1.2 km) Distant (27~35 km) Short (13) ‘ Distant (20)
Power demand near Site Dar es Salaam - LNG terminal (future) Cement, Nickels, Graphite factories
Cooling Water System for ) i ) Possibility of sea water cooling | Same as Same as

6 i It seems to be air cooling due to long distance from the sea (1.7~4.6 km) o
Steam Turbine (0.4~0.6km) Lindi (0.8km) | Mkuranga (4)

7 | Raw Water Supply Raw water supply is crucial. Desalination plant (for whole area) or Town water (possibility only for Mtwara and Kilwa)

Unloading/Transportation of Dar es Salaam Port, then land transportation. | There is a port in Kilwa. | Jetty at the site seems to be i )

8 ] ] ) ) ) ) Same as Kilwa-Somanga site
Heavy Equipment But sites are apart from 45km from main road. | (Reinforcement be required) required.

9 | Land Space By the site inspection

10 | Easiness of Land Acquisition | In general, land acquisition is not difficult in Tanzania.
1" Site Conditions (Topography, | Topography, Geology: By the site inspection
Geology, Fault Zone) Fault Zone: No fault zone in these area
Oceanography (Sea level, ) o ) } o )
12 | _ ] In general, sallow sea in these area, but deep sea are expected in Kilwa and Mtwara port sites (confirmed by the site inspection).
Tidal wave, Tidal flow)
) Extensive wetland designated
Environmental Issue Mangrove forest. o . )
13 o o i as the sanctuary by Ramsar | Mangrove forest. (cutting it needs permission from Authority)
(Protected Area, etc.) (cutting it needs permission from Authority) ;
Convention
14 | Site Population Unpopulated area
15 | Fishery Activity Exclusive use of sea in front of a new gas-fired power plant is possible due to minor fishery activity.

Overall Evaluation

Rank 3 Rank 4 Rank 2 Rank 1
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27 V== T ORER, 527 T D 3 WAITFICE < 72 <HWARBEIR IR CE RN &y
S 512, TANESCO DOfEF#H T 3 i & &l K M OEER HRERECH D720, BRI L
oo FNT « I HO2HEIE, WAL T T4 b TEH DM, BEmtiA
KRB T A — VS ORI R RIS DOT- 0 BRI LT,

T, VT4 2 S ELNTTD 2 S, &5 4 S Z2 A MERTHLZ Lo
77
5.3 R h R dh 3 D ST
(1) HBEEHER

BUHIPE AT 1, 2016 4F- 8 H 29 H~9 A 2 HOK | @M CHM L7z, Y1 bEA o Ik 4
W, Bl T T E A N T 2 S A BINEE T A Z LTy, ARt TS EY A
MK U723 52 1304 FESEHUSOBATH S,

& 52 HArEEBROHNA

Name of Site Explanation

Mtwara Site 1 The site selected by TANESCO’s investigation in 2014.
% Mtwara Site 2 Ditto
é Mtwara TANESCO Site | The site that TANESCO plans to obtain

Mtwara New Site The site that is found in the course of discussion with Mtwara Local Government
. Lindi Site 1 The site selected by TANESCO’s investigation in 2014.
E Lindi Site 2 Ditto, and the site is former/old TANESCO’s DG P/S

Lindi New Site The site proposed by TANESCO

Hidh : JICA FAA

F7m0 52 13V A RESEHSOMNEBEE, HARL TITAL ROV T c AT — 5 D
ALE . WONZ Ruvuma 1] (Z =T EHEEV B — 7 EHOEEZ RN TWD R b0
KBS A 7T A EBUKERA > SRR S 7 ONLEZ R LTV D,
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Ruvuma River
Hih : JICA A

B 5-2 BEMRRUBEERSOMER

TA NEEICHTZ - T, A o, #E, W, FUKOMEoREL, 77 XE
K E CTORERELONMRIL, H AL T T A EER R E TOMRRE, EEWIEG TR0, 7
7 v MNAY OFEROWRNL, il EHFTFEP, BREERES O 10 HE Z#H4& L7 (400kV %
BIRE COEREZOWTIE, EERONL— FBBIRRE > TV RWO T, %BMETSZ
EELT) .

U EOBEERO—EE2ER 53 MEMMEORERRE (A MU T)) LR 54 MEHit S0
R (VT 4)] IR, S50, MEOK TERICEE L 7 #uSlcdds7 007
R LTS, BEEICFEFT L7z JICA BfME, TANESCO —=> V=7 & b #fikd k-, Mtwara
New Site & fx & FEHLATEEME N @ W & LT, |IR L7,

-27 -
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# 5-3 EHLSRORERR(LFTS)
No HE (B Aol b A
- Mtwara Site 1 Mtwara Site 2 Mtwara TANESCO Site Mtwara New Site
B 1~ 2 m ORI, BN | BEEEA 4 m O, AN -28& | FERE 40 ~50 m O FHAeE S, #EANKE | A MINS I B OB 5,
7228 X MTEEDNRFNTNEZ TN D, HTEARDANERTREZTND, ST ZE XM, T 4 ~ 5 m ORI, AN E -7
1. i 217 300MW 7 7 AD GTCC (AN A KFIFEETN) | 300MW 7 Z 2D GTCC HFRICT /D728 MA D | 1kmX 1 km OBMEFENH Y, GTCC &t | LEHT 5 KO ANFNRTORBEZ TN D,
BRIy e’ o 5, 2. ENFHETH D, 300MW 27 5 A0 GTCC BEFRIZFE5y 7 it
b5,
FBIIL L MO TEDIL, A IOREN | FEITVV M TEDIL ATV IOREAE | FB TV MNP L TEDIERE | KBIXL LV M TEDN, A0V IO
28 HE REOTICHE->TND EBbh s, TOTICHE->TWD bbb, TOTIHESTW D EEDILD, WiE | DRLOTICHEE>TWAH EEbh b,
Wi AT 17\, Wi a7\, HHER W AT IR,
WERLTBEOH B EHMET, It~y 7 e —7 | BESLTBOH 5T BAD~ > 7 a—T 78 | 44 MIFTWBEOE S 300 m B | eI & AD~ > 7 —7 03 b 5 IEIRC
3. W5 IER, EIHE 2km BLESGEE TSRS, bbH, WFIE1~2km & THRIND, T, LT\ 5, JEFE COMBETR 0.6km 4 &
THEIND,
ARUT TR T 07 Rdd 0, 5RFHEET LCL BIE MOF OREE%Z1T Q0 a, WEBIFO 7 7 v R, ARNTHIE, $25FETCTHEITET T 5,
4. UKD | AHERRRET) I 2022 FREATHRI 50,000 m*/ A OFECTH 5, 228 L 0 FEOATE~OKBEHGEZFHE L TV 528, 300MW 27 7 A0 GTCC 77 v b (WERIIA 300m*/H) ORASIEFTRETH
5, TOB, KiZIF U A =ICEERTPED 1,000 m® FROKY V7 0 HEE TGS 5,
= S —— WERE RN DA N TOEILH S km THEME 3 | #ARERK D DY A N ETOMEITH 6.5 km THEE | $HHERK DY A N TOMEITA 7 km | BRERKE S A M ETOEITH 8 km TiE
) = ~ 5 m OREHLEE, 3 ~5m OREEIER, DARHEIE I 8 3 ~ 5 m OARGEERK,
AR AL » . » » e
6 |7 ;{%ZZEE@ BVS 01 75 OEMEIA 13 km BVS 01 75 B9 20 km BVS 01 75 ORI 9 k. BVS 01 75 OB 20 km.
7. 4001‘;)/;%?? F/S Beb Chfed F/S Bebs Ched F/S BebisTHERR F/S Beb CThigad
. ARUSHE 100 b #l 7 L—2 1 BFTA, BEET AN 120 U #EE 2 L—2r | BEFTA, 2 42ton V—F 27 v 3 8, % 7 R— b 1 £ A,

JERED R S 385m T KE DS 9.5m DTES, MHEICHEE (RS 0 300m, K ; MK

25 13~14m) OBEEDBFH I TN D,

77 NEAY

7T v M TEMICIT RIS LR,

7T v M TEMICITEEITSR LR,

77 P PEMICIIEEEIRE 20, 7

7T MTPEMICIERND D,

9 DEEROWN Btz ORI 1km B TI D L 260 MR 853 A | 7T v M EHUCEERE LT 200 FH%E 800 AAME | T FFEHIN D 2 km BENC/NS 22k | 77 2 b EHIC B LT 162 FEH% 593 A
PEATOD, IMIBEOREMTbR TS, | ATND, WRBORE L HEMThL T\, | 8D 5, EATVD, NEBOEEIMTDR TN D,
.| MO AU RREE (FLAT) | STT A N =i, R, KT AT S b A
. _— 77 v h PRI ORZGRIULH 10 km Miwara Site 1 & [ C 77 > MPERMNITORKERINER) 7| 77 > N FERAITORKGRIREK 13 km
=& 37 v A2 TN, ° km P& IT 2 A N TR, | B2 27 - ' A0 b TR,
(1) B FE L 2 ~3 m DRSS, (1) Bt a% P E ML KRR 2B HIT AT & b | (1) @R PEom+, IES RS L B | () &P etokHiErE s Bbnd,
Q) MEIZRAF & Bbh D, % bhb, Q) MEIXRAF & Bbivd,
(3) EHED 1= SIT DU KRBENIARRE, Z2ZWH | Q HEIXRAF & Bbh b, Q) HEIXRAF & Bbh b, GV GEEHEICH L, 22oim S b LT\ b7
L s, 3K 1 km TEEEZET UL S/T OWEKRGHD | 3) @B 729 S/T OWEAKMGENIAHE, 42 ®, S/IT DWKBENFREETH 5,
@ EEDITL N THTREEGT AL Ebh ATREEDN B D (A REIAIE LT > TR K[BEE TR D, A EEYITBUK O & BEEAE & LCRAET
12 b B3, KI5 km DT 7 & AERITIENE & 42 | (@) BEWITL MU SETHRIGT REE Bbh s | ) BEEWIT L U T TS TRk L LT ENTE, 77 & AEBOYLNE & 4tk
DIEL 2. K 6.5km OFT 7 & ATERKITILE & A Hbohnsn, $7km D7 7 & AEK IIARBE L 725,
W, VLR AR & B2E 7S AT, (5) 77 v MR, ES OB YA T
(5) 77 v MR - EIER ORI D 2 BREERIR DL,
BREERI R A B, 6) FRIZH T DRSS RSN D,
(6) FRICH T 2 ARSI RSN D,
Svxvy 5 3 2 1
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—
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No HH _ {%ﬁﬂﬁﬁ — .
Lindi Site 1 Lindi Site 2 Lindi New Site
FE 3 m ORI R, RN R S 7o 22 S I THRD | )2 ) o 7z EHEHIAT C, #Em 35~40m O EHE, AN D o o B T, & 7~8m OmM, FEAN
1. 7% NRENRTORNPEZ TG, TANESCO OHLEITMEH ATV WiV DG ZEEITHM | %o 7278 & Hhi,
300MW 7 7 AD GTCC Iy i s 5, M, 300MW 7 T 2D GTCC BRRICTL BN H 5, 300MW 7 Z 2D GTCC EER Iy et H 5,
ERITT L M TEDR, BV TOEEARLOT [ REZ 2L PP ETEDAENELO FICHE - T [ REE LV MROR L CEDRANRR O TICHE - T
2, HVE CHE STV L EbID, w5 Elbnsg, w5 EEpns,
WEE 720, WEE #7210, T G ESAAN
3 W% RSP TE OB 5 W T RO~ T a—T Wb 5, I | i) bﬂ&?—&if"] 400 m HfiL TV B, MEREITERIE T ?‘E“fﬁff@ﬁiéifi SER®H D, WRHIIKE R~ T —T0
) WX 1~2km & PREEIND, A —T OFTEDILTND, HTEDILTWD,
4o | pEokopge | VY7 AOKBEET Y= FASETEIT, 7,500 mYHOKERRIESED G LT TY T A MKIZHHET S, ZOT 8= ME 2016 4 12 BICTERT 2 TETH D,
: g HFKEFEET, 51 hLAUEELARETH D, 300MW GTCC 77 > b (MEHEITK 300 mY/ H) OMIBITFRETH D,
5 TR EHREE DY A N ETOEITHK 6 km THEME 2 ~4m O | EREKE DY A N E TOEIFH 0.3 km TEMEK 3 m O | BEERE» DY A b E TOEITH 1.5 km,
) REFEEERS, REEEE R,
6 |” ;%{;;ng BVS 03 76 OBEHEIAT 35 km, BVS 03 76 ORHEIAT 27 km, BVS 03 7> 5 OFREEIAT 31 km,
7. 400“%%%“ F/S B CRER F/S B CRER F/S EXPE CHRER
3 I BT HO 7 L— i3,
) BUEDOKEITIIHIRE TR 4m, FEEKNLT 2m TH D, BUEREF T, 2016 4 9 H RO FERBHIILINR CT7~8m L7 D,
7T N PEMIZIT LERENRS D, 7'Z v NP EMIIIEEILSE S, 7Z v N PREMIIERILIE E R,
9 77 NEAY | BEEOEEEIZ 02 km BEL TRV, 3 FhE3 AMEAT | ZOMEIT TR O, 3T ISEFRIXR, BEEOAIT 1.5 km B TR Y | RERFN1H D,
DERDRIL | WD, INBRLDWEDMTON TN D,
MR DM TN TN 5,
LEy ?ﬁ?j%g; 7T 77 A b, =y b INEBRESE, FRO LNG #— )L
11. BRI RE FRlz7z L Rz L B2 L
(1) BT ERIE 1 ~2m O3 ME (1) BT EMZ FAHIZ T 572, BEd - EIS B & b | (1) B TEM 2 Iz 3 572, B - fiEI S 3 & o
Q) HEIXBAF & b, ns, ns,
(G)EIED=3 SIT OWEAGBHIIREE, ZRAHE 2D, | QHMEFREEBbis, Q) WEIZBAFE Bbh b,
@ HEEWITL U TP THEET LEIEERZE L, 2080 | Q) ST BRI~ 7 a—T7 OFNH 5720 SIT DK | Q) BT, MRICKE h~r 7 u—70OHxNH 5720 SIT
i . 6 km D7 7 & ATEREOYRE & SEEAS M, WHENTIREE, ?&vﬁiu LA, DUEKEEENTREE, %&ﬁ‘%ﬁfufk 25,
: " (4) TANESCO O A #1720 T, +HD BT AR, @ EEYITL MU T THEST URER@RE L, 22208
G)EEMIT A N U T TG LR RS S 2 MER 1.5 km O 7 & ZEHEOTENE & G530,
b5,
O)BHOBEIE T 57D, VT 4 ~A FU THEOFHHE
B AR T 2 LERH H 0 LR,
Svxvs 7 4 6

Hh : JICA FHAE
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(2) mEHADETEHDEHA

Mtwara New Site Z fcimtim & U CEIR L72BEA 2 L FIoord,

a) YA ME, FEEATER O E S OWH TR 2 EARTFIRE LW s 5,

b) YA MI IRV EN TN SR EEORIRIINE L, KRS — o mAZ T 7 M)
RREWEKEED (One-through type) BERHATE 5, K 53 IZKKY — B mADTD
D 3 FRO AR,

o) WKGHMHOTUKE # EE&WESGTHOEEE L THATE 2 ERH 5, X 5-3 12
ZORBOM SN T, ZOROEEYOREDVLIENRL Y 77 v ABEKOHL
W EEE M O U RE S (E RBIRORIEAZ RN TX 5,

d) 77 MR R ONEEBA AR AT, BT DR ISR T D BRI R S B E 2 D, L

MLRNG, 77y MIRBREAMHODIRWRIRT A E KIIFEERTH Y . ARKTIFE

BATO &5 RBREHRIIRV, PRI OMBIL, NOx, BEE. IRBTHL3, b
WZDWTIEIRRFHBE P Tl bl 22 L~ LIci 2 5 2 & TR T X 5,

e) FEATERIL. ETAIERICHT-LREHODWVIIE R AT ¥ U A2 52 5[5eE L H
D, ZHUIFERICE ST I RAR LR S,

Item Sea water cooling Cooling tower Air-cooled condenser
Installation cost High Low High
Efficiency of S/T High Medium Low

Fresh water consumption Almost 0 High Almost 0

Almost same as sea

Space of land Base water cooling More vast
Land height above NSWL 4~5m No limitation No limitation
Possibility of unloading Yes No No

Jetty

Hot water recirculation
Notice 1 and heat accumulation No notice No notice
have to be avoided

Mangrove forest area

have to be avoided No notice No notice

Notice 2

Discharge
channel

dlng Jetty

Intake channel

HiE - JICA A7
B 5-3 ZKF—EVRHARXOLBERUVEEVMESTROKZEOHEE
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(3) mBEHRTHOITFUNKEHAT

5-4 IFECEBREHS O Y T 2R T, RNy F U7 LGN EITER T EMTH
Do ZOWFTTO 300MW 27 T A2 GTCC OMEIEALEIZ DWW TR, 55 6 = BT 2 K 1%E
FTOfET] THT 5, H< Ay T U F LIGETIL, SANTORPEAT 25T C, BEHE
BETOFMIIFELEEZZ NS, Flo, BNy F U T LEGHRBET 2% Th 5,

Q P4

Mtwara

Google My Maps

V77 Reserve Space
(27 Baobab Trees are planted )

727 Candidate place for P/S
V77 Residential area

Google My Maps

HUEL : JICA FHZER] (KF D P1~6 13K B LD FE L Otz T)
H 54 miEhmOTIY7

RHEVIEICEA Ui A 7 R DGR 2R,
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Mtwara Site 1

Baobab Sea Shore

Fishing Activities (Small)

Land View
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T7A4FILLR—k

Sea Shore

Cattle Raiser

Land View

Mtwara Site 2

Mangrove (Small)

Village
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Mtwara TANESCO Site

Land View

Land View
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T7A4FILLR—k

Deep Sea

Sea Shore (P1)

Baobab (P4)

Mtwara New Site

Southern Edge Point (P2)

Northern Edge Point (P6)
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Lindi Site 1
Mangrove Forest Sea Shore
Sea Shore
Land View
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Land View

Land View (Mangrove delta)

Former / Old DG Plant

Lindi Site 2

Access Road
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Lindi New Site

Land View Eclipse of the Sun @1st September

Big Mangrove Forest

Outcrop of rock
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6.1

B6E HMHAKNNFEEBROKRE

X702z FORLEMR

H =T E T, fEROE TR S R L2 KIRZ2 BB R B RET S T b, fFk
OEPR E LTI TANESCO Firfs DR EHT & IPP L OV PPP IZXK Ay S5 08 (Lo X VR ILFE
EoFm) | BIEFEMPO JICA [EHY AT LAvAZ—TFF (PSMP) | 2L 5L, #fTH
OBPRBIFEFET T XTIPP KOPPP 7=/ D L ThDH, IPP LOPPP THi =
T Uy IR ESND L. BIRGEREN ERIAROGR T, BATKANAT L ADT L
XU T BRI RH D, Z D7, TANESCO FTH DREFN N H HREDF
aF e 7Yy FOFEERAMEZE I XEZLEDILD,

wIZ, 300MW 7 7 A GTCC % L~ U Z il |2 &R 2 LEMIZOWTHRTT 5, o7
Yz NTORAEEITOMEE GEE) LT, UTD 40882615,

BRADENHEMTHIFILIAYS—LADEE

AN T~F )T 2T — ARBIEK 500km & DH7-8, 400kV OEEREREZEHTHEL
THEBRRAZE XD LIFE LVBRITIEIAY, &5, BUEBFRT O Kinyerezi #1447 A
KB I~IV) BDENVT AT T — LD ROBNEELZH S FETH D,

LRIS- LTS TOBHRE

# 6-11%, AbhUT - VT A HIKTOTHRENFETH D,

& 6-1 LRI UOTABITOEHEE

HH HETRH fii %

AN (F o TT) 9OMW | AR T MM, BEIZ 45SMW O H FHERHITE

LNG Production Plant 100MW | TANESCO #&L{i

7577 Ak 45MW

3 #t: (Urenex : 30MW, Pacco: SMW, Ngwane: I0MW) ,
9% 2 £ TANESCO %8 CHE BRI IS Q0D

LRUF ROV TR G T B =2 R 6MW

BT I 84MW

=)L 6MW

A SMW | U5 ¢ Hidsk

kT 5 3MW

op
EI‘lE

339MW

HiBR ¢ JICA HAIZ & 5 TANESCO 7> 5 DRIV 44
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6.2

Thbb, LNUT - UUF o R7ZIT AT Y 27 FORERE GOOMW) ZIEET AL
TEWREEND D,

O, FEEFIZEENTHRZWA, AMTYTZREEEe Y =7 b (Mtwara Corridor : % %
=7, BV =7, v T U, PUET ERESRERE) OFERH Y, B, PhE, v
TV AR SO IR OEIE, BB T Z ORI E N TFEN AR S D RTRENM
NH 5,

Fio. & MU T HOITBUNIR R O TR D M2, 2 OF B A FBRIZAT -
TWDHH, b LR ERNHRIND Laniid, ISHETOEEPEAD Z ERHIRT
&5,

72720 AR ZITIEE 4 ECRIT L2 L 912, KE Symbion & @ PPP M7z TANESCO 73
HABEE KT EFTE AR (1km x 1km) OHFSIZHED HL TW\W5b, PPP CRIHIZ 400 ~
600MW > GTCC JEEFTHE % s T 5T TdH ¥ . Symbion @ F/S (Z%f L TANESCO 73E [
ERT DT TODEREER, BIE, 7oy MIEHL WD EDZ L THDH, o T,
A7y x/ b Symbion 71 V= 7 MIEKT CEMT S Z ENEEND,

EYUE—VLEDERIZLDE NS

EFH L E—7 L OEBHEZICE L TiX, MOU 2fff S, WMEICBW T2y =7 O
FE o FATRONF O F/S ElilZ [0 72 E e ZOKRF/mR =P Th 5,

LT SEER B A D E A MG

Songea (Ruvuma {f]_EJEOW) ICENRENH D L OFEL H DM, BUE, 5EARIL2 0, 220kV
FE#R % Makambako~Songea [ TH Y | 2018 FITE L FETH D,

Aoy O

B AT Lw AL =75 (PSMP) (BT, Bl ERE O R KA FAEA RO
MWIRENTND, RNTRFEEARE LT, BERMEDFLIZ L > TRENOIE L1256
BIOTE LG DT  ARANRGRE R BIBELZ 52 2720, Z ORI OE
EL2SEHHIREAICIE D DICHRE SN BEAETH DH, il im“ B CcH v
W =T EICERE S LT 2 Fe KBRS B O F BRI Kihansi /K 71D 60MW TH 0 | [FED i
REFAHREA B 2020 2BV T 132MW, 2025 FI2BWNT 236MW LR I TV 5,
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GTCC 77 v MZBWTIX, HAX—E U HEK L ARR Y — U HEERO ORI ND
7o, TNENOREBEBREVPAGLOTABEBAEEU T ThHILUX L, BETRAKOH 1%
EHITRELTHZLENARETH D,

(1) EHRREDNDT7O—

FEEBIHE OB LT > TE, ™ 6-1 D7 v —TCEEAAELRET S,

RRFFRBHRENG 2505

b

ALV R Dl 2=y SO EIEE

"

GT &£ STOH (BXF2:1) 2FEL. BEHHNEIFERLT
HohL7en GTHES A FHE L, w7 GT MR, @itk e 5,

b

BEE SIUCEERICOWT, LA T U b, MR EAFE L. GT
FERECHE R 2 i E L, 77 v PR IRET S,

"

BIE ST T v MR ORI 6 U BB A G | TR G |
VAT D b, TR, AR5,

Hi : JICA FAAEMIC X v 1Bk
B 6-1 GTCC 7S MMtikREZO0—Fv—F

LT, Zo7a—|l0o TREFTRZ KT 5,
(2) GTCC tfam+xat

F o =7 HORMARET S0Hz THY, A7 1Yz 7 MIIST 5 RERA RO
GTCC & L T, Gas Turbine World 2014-2015 Handbook 1= X Ui, & 6-2 DAl GTCC 25% 5.,
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F 6-2 {&# GTCC

. A=) X MFEERR
A= PR (ISO base) (ISO base)
LM6000PF SOMW 54.9%
LM6000PF+ 71.2MW 55.9%
GE / THI LM6000PG 74.2MW 52.2%
LMS100PA+ 135MW 51.5%
LMS100PB+ 128.8MW 52.4%
SGT-800 (2010) 71.4AMW 55.1%
SIEMENS
SGT-800 (2015) 74. 1MW 55.6%
H-25 (42) 120.2MW 52.8%
MHPS
H-100 (110) 157.5MW 54.4%

Hi#fL : Gas Turbine World 2016 Performance Specs.

EZZHOTAL - T A v 72 (L T05D, —MIZ GTCC 1T I RE L 72
&L RN BRI D2, GE OFERE Tl LM6000PF+3 —FNHRN R Z O A2 RET D,
SIEMENS st Gfiffii 2 T, Tl EOREWIRFIIEFAFHRAEORIREL B2 5720
D BV SGT-800 (2015) % 37E L7,

MHPS (% H-100 (110) DNFFEHEREOHIBNTHERNB DO T, ZOEELERE LT,

£ 63 IR Y =7 MIERbHELIEASA— IO TH S H-100 (110) (MHPS)
LM6000PF+ (GE /IHI) K TX SGT-800 (2015) (SIEMENS) 22T ORafE 274,

% GTCC DZNRITKEIZR VD, USDAW ([ZOWTIINR Y DENRD D (k. # 62 &%
6-3 NENETIED DIL, FIEN | BOHAZ—E L TT I bR ENDDICK L, #%
FITEH DT AL =TT T PR EIND T2, RN T A 7V ORhEPET
FEHRITDE=HTHD)

FERHOEERIL—ETIE R, AMLBOZEA—TOEKICL Y R E#h+ 5, 22T
EHHWHm%kaMLM)k%?ﬁﬁ%um@%ﬂﬁ@ﬁ%T 22X 5 &, H-
100 (110) 1%, 1ZIXFE CAH#E T LM6000PF+ X U ) 40MW £ < & HTZ &N T& 5,

PAETHIZ DOV TIX, LM6000PF+T A A & — B v & 3 2 L FRATHE T A — b T35 %%ﬁD\
MEFDOHALZ = LMV KEZLDT (B—Af - m—AT U ) | G TEEME
WwWetEZoN5, TOKME. BT T &ﬁ@ﬁzéﬁk®%W%ﬁ5Mms%
SIEMENS &t~ # A%, Bit~OEINBEE, BIMORENE CRERH 5 LB b b,

F£72. H-100(110) X, GE/IHI, SIEMENS (2}t~ AKX —Er | HRSG, AXF¥—EVD
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BN DT DEEIT ) D FEBE S D, 7272 H-100 (110) 1%, BIFE, E#HIRSE

AARENT T TSN COERBEZE L TR,

& 6-3 HA—H GTCC DB

U

17 H MHPS GE / IHI* SIEMENS
W (3xH-28)x2 | 2xH-110 | 2x LM600OPF | (2 x LM6000PF+) | (2 x SCC-800) | (2 x SCC-800)
x 2 x 2 x 2
AR 1988 2013 1997 2016 2000 2015
ZAT Heavy Duty Aero derivative Heavy Duty
E 2 NR—Ar—RIZiE T E—/n—RIZiET 5 N—An—RIZiE T
- . R LRI RO TR .
SRR N—A b e N—
PSS di KE (FT— D)
) MW
% (ISO ~<—2) 2532 324 113 285/275 287.2 300
W %
;gv (ISO ~—3) 51.6 55.9 53.6 56.1/55.3 55.4 56.2
L |  GTW USDKW
fiz (Standard bare bone - 780 1,097%* 923 %% 930 810**
price)
GT %% 6 2 2 4 2 4
. . B —rn—RiEs: B .
&AL —/\ N— AN
Gt et 8 AR R T 8
; N T AL —E T LA — A g
EJ73 5 COER AL A — - G COE LA A —
. PRAE T Bl COM A P — A (et T IRD) Bl COM A P — A
3 1EHEME N—Z A N
RfE#E R—2 A N
B A~D TR OIT DH=HY OJT DHf=TeL OJT D=HY
B CoE ks &Y 7oL HY
L =T TP - RMERDH -
! N r\35 . . 7 7 i
TIIHTORE Kinyerezi I e Maputo L HHAREMEK KRR
LR [E N 50 e e =
£ DBHEEIR SRR | e e
- SHDEN. W | 7nr o 3 e o [
- oz | 2 HOEN | RO H8 | BEOENE | ogopr poszag | 2PN | (g0g)m ik
S HY DIHEZ TGS | SAFEREDHY Ao BT REL L Mo I H5 o AR
@bi%b%\zb um REC/T LN o 1L HB
ns ns Bbhs

*[E—HEFE T GE & IHI O ) - RNV ELDZ01F, R I 7P A 270 (HRSGHST) OEFtNEAL D20,
HiHE : JICA FAERNC & v 1ERk

R LS M HEREAE

(3) GTCC #EmDIRET

GTCC ZHEFRT HBRTIE, MO A RFT 2 0ENH D, WERIIRE< ST T, K 6-2
(RTIEA Y — R & SR D, —H iR GTCC I A X —b v, ARL—b v, %
BEHEE— OB SN TR0, BEMN 1L D, —FH, 2 GTCC I A X —E
VEBHEEE BRRE U1 ENDRY | BERITAZ - ARY DR LT
MINDDOT, WAZ—E U EEK[S—E L DEEPALTWD,
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AUy NEHTHLEE GTCC 28T %,

— #f [lonl X2==vw k « VAT DERN T NT
By, R AN MmER
HEE 238 D,
. ¥ o )k E /N
HEC. LMl b~ P
NS, £7-, EEhEC
HRSG HEND,
HRSG
GT & ST MN[E—fhHTOL SO BRI SN TVD VAT A
% i |2onl X1 =2=v k < ERIEIRF BT D RE
> Zh R — il 12 t«‘ﬁn
5o (ST ODREEALIZ
= ST #h=R)s—Hihi J:I:J\TE
‘ LIpBT28)
« GT HBEDLATREFRICK
D, TEHEEHTHLREMICHE
> NP AA AT BE,
SED . GT DI TEERE
TR, GT HKCHERZR
AL, #%70>5 HRSG, ST %
HRSG Bl 15,
GT & HRSG 2Bl & Ol CHERL S, GT/ST 4% 4 I3 EM A H
THY AT A
High : JICA FRANIC & v 1ERR
E 6-2 —#EBLZEHE GTCC OHE
—HhR GTCC OFFE & L ik, EIMEIEERNE . HRIAME TOEREmE VD R
ERHD, —FH, i GTCC OFFEIT— I THhENREL, X—RERELTD
TEZHH Z L NZU,
A7y =7 T, GTCC 77 v DEMIERRFORENLENEL . XR—REFE L LTD
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(4) ERI—EVAHAR
A DEMH S IR HIEWED, HEKICE AKX — BB KBROEGHEI L O FTNGH
KOBHSTREE ELBND, LoT, K78 Vxs MOBOTIHHAR TR AR
L3, BEL L TIOGHITGT AL Ol E R 6-4 17T,

& 6-4 ZRRA—EVAHNAERX DK

Item Sea water cooling Cooling tower Air-cooled condenser
Installation cost High Low High
Efficiency of ST High Medium Low

Fresh water consumption Almost 0 High Almost 0
Al t
Space of land Base most same ?s >ed More vast
water cooling
Land height above NSWL 4~5m No limitation No limitation
Possibility of unloading Jetty Yes No No
. Hot water recirculation and heat . .
Notice 1 . . No notice No notice
accumulation have to be avoided
Notice 2 Mangrove foresF area have to be No notice No notice
avoided

HigH : JICA FRAERNIC & v 1ERL

6.3 H AP EE

PSMP (2 X % &, 20154 7 HIZ Mnazi Bay D2 | & RHERO T AHN O X NVEAY T — N FE
TOAR 36 A F X532km DH A « A TFT A4 UN5EK Lz, A7 P =7 MIIHTA -
INIVT AT —3 3 2 Nol OGSV T INGH 20km DH A « 2834 7T A L THADOREKE N
TX 5,

H A DPEFEEE IOV TIE, PSMP I TSRO A AEE « i T o A BT 72 DT, &
D FIS AT —T TiHKALT B0, BIFFETONRT U AEK] 6-3 1277,
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Gas availability / Gas consumption (Bcf/year)

6.4

700

600

500

400

300

200

100

Gas availability and consumption by power generation

Scenarios Generation Mix Available gas for power
Gas Coal Hydro Renewable etc (Deep+Shallow, Deep Water
Scenario-1 50% 5% 20% 3% Gas Supply from 2025,
Scenario-2 40% 35% 20% allocation 40%)
Scenario-3 35% 40% 20%
Scenario-4 23% 30% 20% = Available gas for power
T30 (Deep+Shallow, Deep Water
No concern about gas supply for all Gas Supply from 2030,
scenarios if Deep Water Gas is allocation 20%)
developed in the future e Available gas for power

(Shallow Water Gas only)

== == == Scenario-2

Scenario-3
— Scenario- 4
Scenario-5
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
Year
s —_ ey &= 1’ # N
6-3 FUY_FEDHRAFTE -H##E/F0R
Hi - PSMP

PSMP CILEIRBAZE M & L T Scenario-2 OEEHEHELEL T D, ZDMX 6-3 DH AFEE
WZiE, A7 vl NOBBEHTARETMKEI TRy, K7y MRERT S TE
D 2021 RN (WA E D AFER) D—F 7 VT4 WNVEDd, TOBEOKRELR
27Bcflyear T %,

300MW 7 7 A GTCC OB IT A &3 14Bcflyear 72D C, K7 v =7 b ~D T AKX
WS 5, £7-. 2021 FRBEDL L HADO~—2 U 3HINT 5D T, fFRO B A HL#A1E
MERNEEZE 2 BND,

Rk Btia

JFARKDHAGIZOWTIE, 5 5 B S OB MFHER R CHALEZLIIC, A T T -
Ruvuma {M7KEFE 7' 0 7 R3EHEPTH Y | BEED 85%ILHEBAF ODA, %0 D 15%
75 MOF &4 C HofiEICE I S D, BlE, WA (MOF) OGS H THAGEA HAUX
25 ECLHITERTHTETH D, MAKEZEMIIZ LT THIR, A7y bR
BT 2 720 D 2022 FFIZIFHARRE 1T 50,000m’/day TH D, A7 v =2 hOfEHFEK
13K 300m¥/day T, T ORKEEND 1%IZH727202 L K0, A NI ZKERI D [FEAT
~OKROEFE TR BER V) L DOEIZEZ/{FTND,
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5B TE S OB HFHERE) DK 5-2 1277 X 912, Mikindani (f3EI2iEKEZ > 7 3%
D, ZIMoART Y27 bETI0km BRED/A 7T A L THIKARETH 5,

65 HYaAr0TOYrISY

5 DS OB MFHER R DX 52 1R EM = Y 72 GE/IHL @ (2 x LM6000PE+)
x 2 & MHPS @ 2 x H-110 ZFlE L7-5E6 O PR 21T 72, &6 OO THEMT
UTIZHRDINE D,

P4

P2

H#t - JICA FAAERIC X 0 1Rk
E 6-4 7avhrFS5> 1 GE(2xLM6000PF+) X2
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P4

P2

Hih - JICA FAA I X 0 1Bk
6-5 FAvrFS52 2 MHPS(2xH-110)
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6.6 JoozH I8

A Pre-F/S X 2016 4E10 HIZ5E T L1z, £D%IX, FISTAY Y=/ hO7 44—V EYT 4

DOFEMMAER L ORI 21TV, # P =7 [EHEUF & D Loan Agreement D,
BE, EERELRT, THEICADETHEIND,

e

B S CHEEISND TRAZF 6-5 12”7, TANESCO LY 2021 F&H 5 WIZFNLLIETTOE

A RO BN TEY, KD F/S B THMET L2LERH D,

* 6-5 PRI HFIE

Item Year 2016 2017 2018 2019 2020 2021

2022

Project Arrangement Stage

+ Pre-Feasibility Study

=
g

- Loan Agreement v

Contracts with Consultant and Contractor Stage

« Contract with Consultant =

« Contract with Contractor B

Construction Stage

=
\
\
8
\

+ Commissioning of #1 GT

- Commissioning of Plant e

Hi : JICA AR X v 1Bk

6.7 7av ) MEROBE

GTCC % &8, FEEATEZROTEMIL/AV, EEBG AL (ICB) @ X 5 ITHF M LTk

ik Iz B D L, BEESRNO LS REFOLRWER T RIIZE 25,

Z D, 3

BATEROFTEN G 2T (TRbbRFNE) | liEiE En s L, HoLse (HFETE)

(N NS

o T, ZZTIREEBNT —& & L THAMIZER® 511 TV % GTW Handbook (2014-15) |

BN TIE BRI Ok 2 HEE L7z, XFEMR & ORE 7oAtk 2 DL ISR 7,
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(1) 400kV EEMRDERE

- [FIEEHE O R 1L PSMP TEERFF L D= &40 T, #iEd MP (PSMP,2012) 5
# > USD 378.23 x 103/km (2% 4% i1.C USD 400 x 103/km CTH.fE %,

« A RNT T~V B O Google Earth T 300km & HEE Sii-,
« o T, BEEREIT USD 400 x 103/km x 300 =USD 120 x 10°& FAAE N 5,
B, IEAFLZ TANESCO @ A NI T~V 0 « 727 400kV EERE] D Pre-F/S
T, FIXKMIZ 2 » FTOEEFT 2 &R T H5HH & 72> TV D, 52 USD 120 x 1001213 2
D2 ATOEEATRREITE TN TV,

(2) 300MW 5X GTCC ME:%

« GTW Handbook FC#; O fi#% 1% Standard Bare Bone Price T 0 . =t YL OFRERIZ X 0 ik
DOED B L A21T\V, EPC il % R~ 70, S 51T, EPC kg IcBIRE ., T, =V
PH%ZNxZ, 7ayzs hax NEHEELE,

Z DR E FTRITRT,

A= MHPS GE/IHI SIEMENS
PEHE 2 x H-110 (2 x LM6000PF+) x 2 | (2 x SCC-800) x 2
Hi5 MW (ISO _— =) 324 285/275 300
HHE% (IS0 ~—R) 55.9 56.1/55.3 56.2

W% EPC flifg

ca. USD 329 x 10°

ca. USD 330 x 10°

ca. USD 316 x 10°

Bl 7" 2 ¥ = 7 Mk

ca. USD 394 x 10°

ca. USD 396 x 10°

ca. USD 379 x 10°

(3) EEH+GTCC NEXRE

EEMEEERZ O LR EOMKEZ TR (REFOEREITEZET) .

A=

MHPS

GE/IHI

SIEMENS

WIS A 5HIE (USD)

ca. USD 514 x 10°

ca. USD 516 x 10°

ca. USD 499 x 10°

BIRE S EHmAE (JPY*)

ca. JPY 54 x 10°

ca. JPY 54.2 x 10°

ca. JPY 52.4 x 10°

*USD 1 =JPY 105
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7.1 FREHEICETSEETEDOER
(1) B ZF7EIZBTDEEZRRDIRIR

2 =T EOKERMOBURIZ OV TIX, 2014 4 10 A 21 HIZfT47= st Partnership
Exchange USAID/NARUC/East Africa Regional Regulatory Partnership | (23 T, [Overview of
Electricity Regulation in Tanzania| &3 23RO T TR NTRFatEIZ X 7-1 (TRT,

B 7-1 National Grid System (2014) in Tanzania

F7-. JICA FHEFIC L 5 2016 4 3 HlIclE SN2 vV =T EEEEN VAT L~ AKX —

TTURE c W P (B 2 ERk) Tul L ALAR— 3ICBWTIL, 2014 £ 9 HIZ
TANESCO X W AF SN RHMBHKFTHEAEK 72 DX S ITRSNTWD,
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B 7-2 3o _7EOFRHHMFEHER

INHOHERK LD, 2014 FEWiEH CTOX =T EICBIT A EERTIL. K RMEEN
220kV TIEHINTWD, F72. K 7210 SN TWARFTOEERMICL D & FHENTT
THONTEY ., BEE (2020 4) 121X 400kV EEBBROEHDEE SN TS,

AUHZFREICEITAEBREDOP R E

JICA FAEMIC L 5 2016 423 Aol SN ¥ VW =T EAEEBNI VAT AV AX—T T
WAE - WA P (B2 4ER) 7r 2l L ALR— b 3ICBWTIL, 20154EL D 5EXT Y
7T 2040 FFE TORBBEIRIINTND, K 7-3, X 7-4 12 2015 4 & 2020 4F D R ifikE
RRIZ 7R, 7238, 2025 AEM D 2040 O RHAERRKIT, B2EEE 1 ICHMT LT,
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2015

7-3 2015 FRHEME
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7-4 2020 FHRHERE

—J. AU =T EICEIT D 400kV REEMOZAIZOWTIE, RSW International IncZ & 2
2012 % 6 H {4 Final Full Feasibility Report - R0O5 (Volume I - Report) [Kenya-Tanzania Power
Interconnection Project FS, DD and Preparation of Tender Documents | (23T, ZEEEL 2 TR
TUFTUANTROL I IZHE SN TN D,

1) 400KV /Ny O R— 2 REFDHEL
TANESCO 2BV TiX, 400kV Ny 7 R— R HEE LT, ¥=7TEHE OEE#ER %

¥ % 7= Singida~Isinya (77 =7 [E) & Singida~Shinyanga b5 %A#E, Singida~
Dodoma~Tringa [ J7 iR HE & MENL T D FHHE & 72> T D,

2) 400kV BA - RESHE

- 2015 4F r =7 ERg#E R (Isinya~ Arusha) 400kV JE
Arusha~Singida 220kV 1EH
Singida~Shinyanga 220kV JE

* 2020 4 Arusha~Singida 400kV F-J+EH
Singida~Shinyanga 400kV 5-E1EH]

- 2025 4 Singida~Iringa 400kV - 1EH

- 2035 4~ Babati 400kV F-J+EH
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BIELO A EEFEICREE LT, F3 LBV TIL, 2020 £ 400kV EHANTHN S FET
H5D,

BREHREBRICONT

AR R R OEERIZ OV TL, 7-5 1R RAENTIB VT, Somanga + Fungu Z & 7T
M5 Mtwara ZZ AT O B 49 300km D 400kV B T 2021~2022 SR T T ETH D,

COFEERT, BLFORT ¥ o =T ENOSEREEER ) 2 FEM E ThET &S &
FFoTkh, BLEARAIROEERTH D,

a. Mtwara ZEFTZ 2025 F45# T E O R K )% % (PP, Future CGT 1) &1 %, Somanga
Fungu 28T ~Kinyerezi Z AT Z#8H L C, JLMFTFEM (X L= X0 T7 — A H®) |
2o
72%5. Somanga * Fungu Z & FT)> 5 Y61 TANESCO (2T 2018 4R 1.7 £ @D Kinyerezi 2 &
AT & O HRA) 200km 0 400kV EEHHERETETH D,

b, BV E—27EHED 400kV EHEGHER L LT, A0 Mtwara ZEFTICENE I O—H%
%5,
O PERIK /158 EE ) 2 2030 42 Lindi ZABEFTZ 8 L C Mtwara ZBATIZED, 728,
Lindi ZZ8HTIE 2025 FICRHE SN D TETH D,
© Somanga + Fungu ZEFTIZHHE S5 KAk F1%E  (Future CGT 2, 3) #E /)% Mtwara 22
BATIZED

Mz T, YEBRIZ. K 7-6 ([TRTHANRL T T4 -T2 — FTEEINDETFET
H5,
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Hidh : JICA FAA

7-5 BREHREERBE
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Hi# : TANESCO “Site Earmarking for the proposed Mkuranga 250MW CCGT Power Plant Project

7-6 HRINATZAURTEE
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7.2

(4)

R EESMICE T IRANREBROLETEFEHR

FREFSRIEEARTIE, H¥] Mtwara ZEHTFUTIZ 300MW O IPP K 3BT A EEER S 4L, =
D& 7] % Somanga * Fungu BEFT~F R L VEBAT~EET H5ETH D, T2, Mtwara &
EATIZEEE O > v — 2 E & O 400kV [EEE AL OME L R-TF5ETH D,

2020 421X, Somanga * Fungu ZET OfXE L & H1Z, 300MW O IPP KI5 EFT 3 ek S
NHYETH S,

2025 4E(21%, Mtwara T2 5K S0km Hi2IZ Future CGT 1 (44 200MW) K )3 & T
DERT L TFETH D,

3030 41214 Lindi ZFEATICFEE] D D 400kV 268 RA A S 4L, KIS EENEASND
FETH D,

2035 4-(21%, Somanga - Fungu ZZFE 17> 54 50km H1UIZ Future CGT 3 ((44] 430MW) Dk
JIFEFDERT L TETH D,

2040 120, Future CGT 1 (& 1,100MW) & Future CGT3 (Fc#& 6,110MW) 128\ THE
PR TOND TETH D,

ZDOXEIIT, MFRREBROFEREIL, FEILITHEAIIELT LI ENTHRHIEND
. BHES CORKEEBEREORMBY D REDTZD, AETTlL, 300MW OEEREZR
TETAHZLELT,

78, ABICHAEERRIVEE SUKE, BREOUERSD B,

300km FRHED 400kV EERDER Y 1 X - &

JICAFAEMICE 2 2016 43 HIcHGE SN # v V=T EHEEBN VAT LA AX—TF
RIE » WHXIEPI (G 24FEK) a7 LA LKR— bk 312BWT, BEREER L4 % D 400kV
EEBROMEEEN, £ 7-1 EF 72 1TRENTWD, £/, USAID |25 % Pre-FS #if5 &
DOUBLE CIRCUIT 400kV TRANSMISSION LINE FROM MTWARA TO SOMANGA | (28T
E, R 73 CARTEEEROEERELERNREOFFEMARIY . Flint © 3 HEKLD
Blugjay @ 2 EARPERINTVD, EHIT, b9 —HOEBERBRFFHOaa FHE /A X
IZoWTiE, KEITHRFT SR TW5,

—, BB EERER TH S, FIF, Blugjay BHEARIIBIRFSIZIS T 2 @R 05 E H O
EEMRICHEHN STV D, FHERICE D EERKOEM PR STREIZ 20E 22 EH 5 O i
B BEHT 22 ENTED,
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= 7-1 BRAEROEEAFEAER

HAEL : JICA FHZEMIERL

¥ 7-2 220kV~400kV ZEEH DO L%

Parameter 400kV 220kV
Conductor ACSR ACSR ACSR
Code Name Bluejay Bluejay Bluejay
Size (MCM/mm?) 1,113 /564 1,113 /564 1,113 /564
No. of Circuit & Type 2-cct. Vert. 2-cct. Vert. 2-cct. Vert.
No. of Cond. per Phase 4 2 2
Current/Conductor (Amp) 1,092 1,092 1,092
@ Full Rating (MVA) 3,026 1,513 832
@Normal Rating (MVA) = O x 80% 2,421 1,210 666
®Emergency Rating (MVA) = @ x 120% 2,905 1,453 799

K 73 EEEROEERELEABEHERRLE

Hif : TANESCO 5 —Z 2 X Y JICA fB# I THERL

Bundle Diameter | X. (QQ/km)* | Power Transfer Emax Ec Ewmax/Ec
Mass (mm) Capacity [SIL] (kV/m) (kV/m)

(kg/km) (MW/circuit)?
Twin Bluejay 3,740 31.98 0.2943 569 17.78 18.71 0.950294
Triple Bluejay 5,610 31.98 0.2568 652 14.28 18.71 0.763228
Quad Bluejay 7,480 31.98 0.2326 720 12.15 18.71 0.649385
Twin Flint 2,062 25.13 0.3019 554 21.73 19.21 1.131182
Triple Flint 3,093 25.13 0.2618 639 17.40 19.21 0.905778
Quad Flint 4,124 25.13 0.2364 708 14.77 19.21 0.768870

Note (1): These values are approximations based upon the assumptions described above.

High : USAID, “Pre-F.S. relating to a 2 cct 400kV T/L from MTWARA to SOMANGA”

FrEerE 400kV LR O B LRI OV TR, £ 7212585 T, Blugjay ? 2, 43
a7 5,

-59 -



V% iy 4 E|
T7AFILLR—k HAKRABARIZH I BIEIRINE - FERFAE

(1) IOFMEIHTIER YA X - BRBDZELERET

400kV #ROZRZZEERUCIBWTIL, 2 a TIEICHE D /A AOBREZENMEE Shb, =
= 8wy CEA | _ﬁ: > ) A XOHIFREIZ O\ TiE, KEEIMFZERT (EPRI : Electric Power Research
Institute) £ VLR I3 TCW 5 [AC Transmission Line Reference Book, 200kV and over, Third
edition, 2005 & . [ESKOM standards in South Africa] (235 T,

a. 2EROLAIE, S 43mm ML

b, 3ERDOLEIE, SME 25mm Pk

O EWHRET DBEBHREMEMOEZICONTIARHRZ END, 3 BARDFHITONT

. EERRAME 25mm DL ESHESE S LTS T & A X— X [T, FRINT - TERN - DRAKE @ 3 it

HOBRIC OV THREBMOME 2D~ ESEHA L, antA—F 4T/ A
ZDOFIPREIE 52.5dBA) LR ENTW S,

ZOHIBRMEE 7 V7 D EMIME L EEBOBRIZ OV TR, TROFMERERSA T
50

EE G M OMEHEMOBEX (G, () TRDHND,

0.4343-5-(1+Msin%-cos 0)

G= I .47 o1 ) . (D

n-1
n-r-log[n-r-(—‘_l n) ]
ZSll‘lﬁ

D = 3/Dap X Dpc X D¢q L )
E=V/V3 1274 3)
ZZT. G EEJ7 1 OB BN O & (kV/cm)
E o Hh B kV)
\% KEEE (AWET) (kV)
r o EACER (cm)
D ZE{ARR R (cm)
Dab * Dbc * Dca : £5FH [ EREfE (cm)
a o FRERRHIE (cm)
n o ERE (A)
0 EAREENOME W EALEOERKIEN D
& & o34 (0<6<90) 9]
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RRNEREEEMOME (Gmax) 1%, 0 =0EDHEL L TRDOLND, FEMRER 74

W27,

= 7-4 BEBRORAZEEBMNOEZLER
BRE FLINT DRAKE TERN
5 & mm 25.17 28.14 27
HUES kg/m 1.028 1.628 1.334
Al B ETE mm? 375 402.56 403.77
St W& mm? 0 65.44 27.83
HaMTE iR mm? 375 468 431.6
I RIRE */°C
EE R kg/mm?2
gD kN
DC Q/km (20°C) 0.0774 0.0717 0.0715
BREBFERHIASE A 577 615 610
AC &%
AC 1 Q/km (20°C) 0.087772 | 0.081308 | 0.081081
ERARER A
BIAH 3 3 3
REKREE m 0.4 0.4 0.4
AB 18R m 13 13 13
BC tHMik= m 13 13 13
CA 8= m 26 26 26
GMD m 16.37897 16.37897 16.37897
GMR m 0.159099 | 0.165126 | 0.162865
A B YR RIE mH/km 0.943478 | 0.936042 | 0.938799
YT IRV R Q/km 0.296402 | 0.294066 | 0.294932
FR 578 EE PR Bt km 931.4156 | 938.8145 | 936.0575
BERT kV 13.12546 12.37266 12.35665
KEEROIEE kV/cm 14.63839 13.35236 13.81347
FEEOR MW 2.735425 | 2533979 | 2.526911

il JICA S

£ 74 X0 AEN 25mm 2R BTV FLINT T, 14.65kV/iem DEBXE N2 &b, &
OBESIFITITERFRMEMOME X ITHOWT, 2D 14.65kV/iem ZHIREICERA+T5 2 &
L L7,

mB. BARIZENTE, 2BER 2 IORT LT, /A4 XU 525dBA)ERI L TH S
D, EMEEEMOME T 15.5kV/iem BMAE STV D,

(2) IRETHR 400kV EBHROEBMIBFELBRHICE TS0 T HRERET

TANESCO (2T 400kV FEROERICHOWTIEZ, AiRDFE 72 ITRENLTWDH LI IT,
Bluejay @ 2, 4 HIKPEEIN TN D,
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ZDOBEBHITINZ T, /ML 25mm FHY OFFEEMRO 3, 4 BRZREL, ZNOEROKRKKNE
MEMEBENMNOMEE Z2HE L T LR 2 7-510R7, 9 ERIL. Hawk, Zebra X
Garnet Tbh 5,

#£ 7-5 XV, Bluejay x 2~4 E{K  Hawk x 4 E{K KN Zebra « Garnet x 3, 4 EHK)
14.65kV/em OHRfEZ 7 U7 LT\ 5%,

& 75 REERORABLOMESLER

BIRA Blugjay | Blugjay | Bluejay Zebra Zebra Zebra Hawk Hawk Gannet | Gannet
5 & mm 31.98 31.98 31.98 28.62 28.62 28.62 21.77 21.77 25.76 25.76
BiiES kg/m 1.866 1.866 1.866 1.621 1.621 1.621 0.9751 0.9751 1.3633 1.3633
Al BrE& mm? 565.49 565.49 565.49 428.9 4289 4289 241.65 241.65 338.26 338.26
St BrEm & mm? 38.9 38.9 38.9 55.6 55.6 55.6 39.19 39.19 54.9 54.9
HATER mm? 604.39 604.39 604.39 484.5 484.5 484.5 280.84 280.84 393.16 393.16
RERRE *°C
PR kg/mm2
kA kN 127.66 127.66 127.66 131.9 131.9 131.9 81.84 81.84 110.31 110.31
DC & Q/km (20°C) 0.0511 0.0511 0.0511 0.0674 0.0674 0.0674 0.1195 0.1195 0.0854 0.0854
EREFBERNIOTE A 745 745 745 636 636 636 451 451 553 553
AC &Z#
AC i Q/km (20°C) | 0.057947 | 0.057947 | 0.057947 | 0.076432 | 0.076432 | 0.076432 | 0.135513 | 0.135513 | 0.096844 | 0.096844
ERTBER A
ECIVN 4 4 3 2 4 3 2 4 3 4 3
BRI m 0.4 0.4 04 04 0.4 04 0.4 0.4 04 04
AB #8FEFm m 13 13 13 13 13 13 13 13 13 13
BC tBfEk& m 13 13 13 13 13 13 13 13 13 13
CA 1a/EFE m 26 26 26 26 26 26 26 26 26 26
GMD m 16.37897 | 16.37897 | 16.37897 | 16.37897 | 16.37897 | 16.37897 | 16.37897 | 16.37897 | 16.37897 | 16.37897
GMR m 0.275836 | 0.172319 | 0.079975 | 0.268287 | 0.166059 | 0.075657 | 0.250551 | 0.151586 | 0.261317 | 0.160333
AE YRR B mH/km 0.829259 | 0.927514 | 1.089369 | 0.834809 | 0.934914 | 1.100469 | 0.848487 | 0.953152 | 0.840073 | 0.941933
UYT9BUR Q/km 0.260519 | 0.291387 | 0.342235 | 0.262263 | 0.293712 | 0.345722 0.26656 | 0.299441 | 0.263917 | 0.295917
PR 5% B EE R km 1059.705 947.446 806.678 | 1052.659 | 939.9467 | 798.5413 1035.69 | 921.9619 | 1046.063 | 932.9429
EERT kV 9.376653 | 9.715233 | 10.27297 | 11.47525 | 11.82021 | 12.39069 | 18.16904 | 18.52971 | 13.78974 | 14.14074
REBLDOIEE kV/iem 10.34109 | 12.03484 | 14.65429 | 11.30229 13.1689 | 16.07965 14.1545 | 16.52739 | 12.31294 14.36
EEOR MW 1.354459 | 1.805946 | 2.708919 | 1.786508 | 2.382011 | 3.573016 | 3.167474 | 4.223298 | 2.263617 | 3.018156
it JICA F4E
B) RAEEBRELRMLELE TR

W

7

i
(R

EEMPRS 2D L, FERBEPRE WG EREENNRNLE L 2L, EER
HFIRELT B,

d

iﬁ(4)~(8)f“ﬂ€&> %néo
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ZZ 7T, Pmax RRIEERE
\ K EE
X CEBRY T A A (=221 fL x 107)
L = S N A VS
Ld : EEERRIEEAE
0 . ZEEIHIRAAR A (15 FERLT)

LKEIRD A &7 7 Z(L)IE. R(6)~O)TRD BN D,

L= (22 +0.4605log (GMD)) T/ —

GMR

GMD = {/Dgp X Dye X Deq [ O
GMR =K Vr-qn1 2
K=" L ettt
{zsin(3))
2T, L L BEREROA L H T B A
GMD s SRR R
GMR D SRR
Dab * Dbc * Dca : £FHEIEEEE
n D EBRH
r o AR
a . FERR R

A OF 7-510, FHEBERO 2, 3, 48IKIIHT DA U F 7 X RERmTIR,
1272 < T, 28K TIE 1.09mH/km, 3 3EATIE 0.94mH/km, 4 E{ATiX 0.83mH/km F&E D

& o TND,

TANESCO (Z351F % 400kV {1ARFEHM D Bluejay EHRIZDOUVT,
X 7-7 1277,

7-7 L0, BIZiE 300MW ORFREEEDGEIL. 2 BIRTIL 320km, 4 FHETIX, 510km

DEEHEE TEEATREL WA D,

(MW)
kV)
(Q/km)
(mH/km)
(km)
()

(mH/km)
(m)
(m)
(m)
(A)
(m)
(m)

K I REAE RO T R &
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7283, 2 [BIFRIEERR T 300MW %155 5A 0%, RS IERRIZ L 1 B C 300MW 2155 2
LERY . BMEEEDOE IS, BIROFERE D,

TOZ L, BT u Yl MBI LARNYTINL YN - T ETOEBEMREE
300km (ZFBWTIE, 2 R THoEERREL 8D, 72720, YPEMRRCIE, Y~u -7
YTRERBTORD, SHICFRLVETOD 200km 2L LERHY, ZhiaEET5 L
500km DIEEMRIRE L 72> CABERBMEL 72D,

Hidh : JICA FAA

B 7-7 Bluejay EROZAREERELEBEMEY

(4) BEBETO®RET
FHRBEEERICB O, SEImROBILENIEEROA LV E—F L AL > TEBEBREICH
RLT-EER FTE24AE L5, BERTFIX. KO TRETE S,
v=+3Ryc"1-cosf+X-1-sinh)-1

_ £ Q).
—\/§(RAC><\/§V +X><\/§VR) !

R

=éULR“+X-®x1W-l 1274 9)
ZIZT, v BIERET kV)
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7.3

Vr = P Vi EE kV)

p AR OAZNES (MW)

Q A faf D &N ) (MVar)

cos 0 Efaf 75

Rac AR DA P (Q/km)

X ROV T 7 52 A (Q/km)

| EEMRERE (km)
ATk o 7-5 12, KFEEMR « BIAET 300km EEMRE L TOBEER T2 HE L2 EINR
INTND, ZHHDOfEIZ, 9~19kV OFFHTH Y, 1 FHFEFERFTIL 2 5D 18~38kV &

25D, 400kV FEOEERE FIX+10%E 31UE, 40kV DINIZINE > TWDHZ &b, 57
RE - EEHREE~OHBITIZRD LR, =L, EHYYIO Y~ H - 7o Tl
THF AL U ETO S00km #5ET H5E1E. BEERE FORBENRSEIND,

PEEBERICHT HEARERLEHROEEH

EORERDOEA

fKr AEBHOEANIZHT- > T, BEREIEDOIEH AKX 2561, S5 5 EHREESE
MEROBRGHEEZ A —/S—LRWVE DITT 2720, (EREMOIME L BALHEENRFELT

HRE PR S FEUL EOFHEDNERIN TWDL Z L 2RBTAILERHH, T b
DEMZHER L TR, BEER - i W T HOXEEBRICOEHT 22 N THY | H#
FABICHTRAETIEEr ANME e AEROFHAICLVEBEINLD Z 206, ZHiCHED
AR Ay FREERIHEOND ZE LD,

)

EORERDOFR

r ZEHIL, BTV IFRERY GETMET VI LT, LD $EARTH
L7 NIWEROEARNPE S RD T L 2 b ONT R L O IS X0 OSSR R 2
WCHITI O A FEEZ T, BEEAEOT L LI, MRELTT A IMEAZHESLTW

LM, WERMOEMRIIMEL F— & LIcaid, EREEA/hS<Ry, XEr 2%
B TEHHDTH S,
Fo. RO ERRGUEZ R — & L72haiE, SMARCHRMERN NS RY, AE

iy B RO B R B DR D iﬁf%@d@éﬂ:ﬁ»ﬂ;ﬁﬁf‘% 2bDTHD,
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(3) EEQXTBHROIEH A

Ko AEBRORIL, IREHROEE & SHIC L. EARIME &I Ba. -
BEOBRYA XOPELHEL DFIEND D, ﬁ&ﬁ BT \ﬁ%%ﬁ®§£k%ﬁm
—é—éi}ﬂ%/ﬁ\%ﬁaﬂibf DXE-I'%_’ &)5%@&—?6

HESMICRET 2 Z Lk, ERMED P& 2o TH ﬁﬂfﬁi®ﬁﬁ X B i %
BROPENLD D 2 L, AFEHESCERMENEDL L2 EEIZL D Bluejay &
BT L B ARG ~OERADFETHE DAY v b3 b 5,

— . /A XK e RAEROZERITBWTIE, BRFE BN OMEE ) 14.64kV/iem Dl
I 25Smm L EDOSMEEE T B L A RERIC L B AT AE L D,

72k ZIE, GEREMRD Bluejay 2 BRI KIS L 7= Garnet R° Zebra 3 A DRGSR 72 5 D
. Bluejay 4 HRIZkFG L7z/NF A REHRIT 6, 8 ERE 72 ) iR AV TH D,
L, REBROEEPLEL 25513, MERG L 2D 5 5 RIS E TE 20,

TERMARED Zebra <° Bluejay FEARIZ X7 2 HEEM 22K 2 R EMHROFFHI OV T, &~
RY =l MIBWTE 7-6 IORTREMINRH 5,
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& 7-6 {EOREHRDOHEHI

H « FRAR A — 0 BTt

# 7-6 |27 Bluejay ik & HEHEMM (K2 2 FEMH (LL-610sq) DOREFHFIHAARL D SME
ATRPUESE 2 R CTkE e AP 2 N10)~(160N L v EHE LT,

Pl:3-(%)2-RAC-n><10‘6-L

=322 [MW] oo (10)
=—L %103 [A] (11)
X103 Al
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Rac =PB1*Ba Rpc {14+ a(T =200} [2/kM]rrerseeresrerrrien (12)
ZZT., Pl EED A (MW)
p EERE (MW)
I AR (A)
L EEMRERE (km)
A REELE (AETL) (kV)
Rac AR AR HHT (Q/km)
n RO ()
Rpc EEREPT (at20°C)  (QYkm)
Bl TR BB
B2 PRI
o TERRHCHUR 5K (/°C)
AR IR (‘C)
FR
B, =0.99609 + 0.018578% —0.030263X + 0.020735X’ evrerrserrrene (13)
X:()_()1D1+2D2 8xzxfx(D=Dy) (14)
D, +D, (D, + D, )x Rpe
D, o B (mm)
D> Y4 52 (mm)
f c K (Hz)
B (7L EoMEEE)
ﬂz =1
P (T EREEE)
B, =0.99947 +0.028895x — 0.0059348x" +0.00042259x° (15)
X = I (16)
AAL
I . FHAMEGT (A)
ARL - XONLT Y (mm?)

1) PATEIRAADTD, DR LFHENLE LD,
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HEREREY. £ TTITRT,

£ 7-7 EOREBHOEEBOXLLER (300km DIFE)

BiRA LL610 LL610 LL610 Bluejay Bluejay Bluejay
5 #F mm 29.59 29.59 29.59 31.98 31.98 31.98
HNEs kg/m 1.867 1.867 1.867 1.866 1.866 1.866
Al BrmEE mm? 610.7 610.7 610.7 565.49 565.49 565.49
St BrmEE mm?2 24.25 24.25 24.25 38.9 38.9 38.9
MR mm? 634.95 634.95 634.95 604.39 604.39 604.39
R R IR */°C

FEEEE kg/mm?

kS kN 126.5 126.5 126.5 127.66 127.66 127.66
DC & Q/km (20°C) 0.0471 0.0471 0.0471 0.0511 0.0511 0.0511
BIRFRERNIOVE A 1207 1207 1207 745 745 745
AC &3

AC {Ein Q/km (20°C) 0.053411 | 0.053411 | 0.053411) 0.057947 | 0.057947 | 0.057947
BIREFAER A

BHH 4 3 2 4 3 2
el m 0.4 0.4 0.4 0.4 0.4 0.4
AB #HRE R m 13 13 13 13 13 13
BC tHREFR m 13 13 13 13 13 13
CA F8/k= m 26 26 26 26 26 26
GMD m 16.37897 | 16.37897 | 16.37897 | 16.37897 | 16.37897 | 16.37897
GMR m 0.270531 | 0.167915 | 0.076929 ] 0.275836 | 0.172319 | 0.079975
AFE YA R{E mH/km 0.833143 | 0.932692 | 1.097136[ 0.829259 | 0.927514 | 1.089369
YT IR R 0/km 0.261739 | 0.293014 | 0.344675 0.260519 | 0.291387 | 0.342235
fRSR X ERE km 1054.765 | 942.186 | 800.9672 | 1059.705 | 947.446| 806.678
BEET kv 8.879735 | 9.222777 | 9.789437 | 9.376653 | 9.715233 | 10.27297
FEEMDIES kV/cm 11.00291 | 12.81581 | 15.63619 ) 10.34109 | 12.03484 | 14.65429
EEOR MW 1.248435 | 1.66458 | 2.496871f 1.354459 | 1.805946 | 2.708919

Hidh - JICA FEA

#* 7-7 £V, Bluejay HEHR &K ABEROEREILE 2 RETIRER 7 — A3, TERERDOA
BAKUT L TEE R AME L TV 5K 0 REBROSERED B R L 720 LIFOD 3
Y ANEE SN,

(1) 4 5KFL
(2) 23E{KEL
(3) Bluejay 2 iR E& | {Km A 3 HIK

7272 L, EFEAREEEEDS 500km OBA T, £ 7-8 1R TIE 1 2 EHRO 500km EEROLH
DEBO AZEE/T DL L, 4 8KFELOLOLELE 25,
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PLEAZE LT, ERE

£ 7-8 BEOXEHROEEBORLE R (500km DIFE)

R &Ik R E

BiRA LL610 Bluejay
A3 mm 29.59 31.98
BHuEE kg/m 1.867 1.866
Al B E & mm2 610.7 565.49
St B mm2 24.25 38.9
M mEiE mm2 634.95 604.39
R ARIR S */°C
SEE R kg/mm?2
kA kN 126.5 127.66
DC iE#n Q/km (20°C) 0.0471 0.0511
BRFRERNIOJE A 1207 745
AC &%
AC & Q/km (20°C) 0.053411 | 0.057947
BRFARER A
BiX% 4 4
FEKER m 0.4 0.4
AB #EFE R m 13 13
BC #fEk= m 13 13
CA F8/ik= m 26 26
GMD m 16.37897 | 16.37897
GMR m 0.270531 | 0.275836
A5 HBRIE mH/km 0.833143 | 0.829259
Dok %3 Q/km 0.261739 | 0.260519
fR SR LB Km 527.3824 | 529.8523
BEET kv 29.59912 | 31.25551
REBHMDIES kV/cm 11.00291 | 10.34109
EEAR MW 4.161451 | 4.514865
Hi - JICA FAZE M

K 79 EOXRBREBZHART—ZA-ER

EARD LB 21T O gt r— A%, £ 79177,

e R EMR
EFEAREERE 300km EFEAREERE 500km
2 R 3 ER 438K 2 R 38R 438K
Bluejay 2 R O O - - — —
CER 4 AR - - O - - O
fREt o — A b (D i@
HiEL : JICA FHZE]
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7.4 FAT7HA4 ) aR MR
(1) ZEOREDTE

RERBOFEEHBEZILIC, EEER LK ABROEE e 22 XA ~A8)IZL Y = & K
FHEL. S0FEMOT A 7Y A 7 vaX b & LTCHIRT 5,

HAEN R Qy[KWH/ =P x (03 + 0.7f?) X 8760............. (17)
C .
Wl A =Z’;[ : Qy/(1+l.)y] ............................. (18)
2T, P EEARE (MW)
Cl1 ¥t 7 B (Yen/kWh)
f . Afrg (%)
i o A ESAR (%)
y o HEBEEK (47)

HBIEIEEHIZ DWW TIL, Buller-Woodrow DOHEFEZL (BECEA—1) Z A=,
EED AT, HBFEEOE M2 BARSOERICHET 52 v,

£#F k-1 : F. H. Buller and C. A. Woodrow, “Load factor equivalent hours values compared ----- ”,
Electrical World, Jul. 1928

(2) BREMESVICEMEDIRET

HITE O EAR O R AL 2 7 L L Wriifg b R L0 A L= fE R4 R 7-10 1I2RT,

£ 7-10 FEBROBEM (L =7EIYELTED)

S FOB Hiffh (Yen/km? CIF Hifffi (Yen/km). e
JPY Foreign JPY Foreign
Bluejay 810 490 910 550
LL-610 770 770 870 870 i
7V I A EA

LL-510 700 700 800 800 1.750$/Mt
Zebra 620 370 720 430 7 v 2l i AR
Garnet 490 295 580 350 eyl
Hawk 350 210 440 265

Hidh - JICA FEA

BRI, 7 IMOEMICKE S EHESND Z LD, ITEDT VIO HHER %
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IMF DR —AL_X—V L VFHE L7, 2EEE S ICEFEO T IV I M OBMPER 2 /RT,
ZEGE S L0, TV IMOEARIT 2016 4 3/4 HILLKE, 1,7508/Mt Offitg TR E 7288 7

SHER L TWD Z LR TE T,

eI R DR & BARSBEIZ . EEMRER 300km & 500km (235 &AM A GHE L2 R

ZEe T-11IT3R7,

® 7-11 REROEME

(HAr : B M)
EHE i (J;%iﬁk% é%iﬁg) W
2 1,852 -—
Bluejay
4 3,704 6,174
2 2,911 -—
LL-610 3 4,366 -—-
4 5,821 9,702
HiBR ¢ JICA A

k. BMEIL, FEREREO LS EEERER L LTHHR L,

FHELICE 3 2 S AT DV TiE, RSW International Inc.lZ & % 2012 4 6 A £+ Final Full
Feasibility Report ~R05 (Volume I - Report) [Kenya-Tanzania Power Interconnection Project FS,DD
IZBNWTER T-12 1R TEEHESE L L b, T

and Preparation of Tender Documents |

DO ZEH Lz,
CEWALS 10 M.,/ kWh
B faf 2 75%
S ERR 1%
HERB L 50 4

-72 -



AU ZTHE
HAKRABARIZH I BIEIRINE - FEERFAE T7AFILLIR—bk

K 7-12 FBORHREFHOZE/NSA—5 —ER

7.2.2 Value of Losses

The power transfer of the interconnection was considered during optimizing studies to evaluated losses for
each line configuration. The cost of losses was evaluated based on assumptions given below:
Projected life of line : 23 years

Initial operating voltage : 400 kv

Final operating voltage : 400 kv

Power factor : 0.95

Load factor : 0.75

Discount rated : 10 %

Inflation rate : 0%

Present cost of energy (US$/KWh) : 0.094

Fixed charge rate on generating capacity : 10 %

Cost of installed generating capacity (US$/kW) : 218

Fixed charge rate of conductor : 10%

#£ 7-11 I RTHREMREMELZM oA N LT, EERABROEEHBRLZHE LI-EEE
7-8~K 7-9 {2~ 7,

Comparison of Cost(T/L length 300km)

10000
9000 = == Bluejayx2
> Blue jayx4
: 8000 (LL-ACSR610)x2
= /.«-"" (LL-ACSRB10)x3
-g- 7000 // —— (LL-ACSR610)x4
7 — T
8 /’/ a"
e 6000 b —
0 £
0 o7
. 5000 ’,'
2 %
O 4000 —r=—
oo 4
+ P d Assumption of Cost due to Power Loss
+ 3000 - ,' Energy Charge  :10 Yen/kWH
(@] ‘,' Load Factor 175 %
; 2000 ,I Interest c 1%
=
1000
0

0 4 8 12 16 20 24 28 32 36 40

Operation Periods (year)

7-8 Bluejay Bff&{EQOX 610 B#gEDIAXMLE (300km)
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7.5

Comparison of Cost(T/L length 500km)

14000

12000

10000 —

8000

= = «Bluejayxd

(LL-ACSR610)x4

4000

6000 £

Energy Charge

Load Factor
Interest

Assumption of Cost due to Power Loss

: 10 Yen/kWH
:75%
1%

Diff. Cost + Power Loss Cost (mill. JY)

2000

0 4 8 12 16 20 24 28 32 36 40

Operation Periods (year)

il JICA S

B 7-9 Bluejay B#L{EOX 610 B#HELDIRREE (500km)

REE 0 R EROEE

() B 7-8, B 79IZRSNT=TA 7Y A7V a X NHIRE Y | FFEOFHTER=ZANT

v ) HR—=T& HEkn R4

(2) Z O E LT, 400kV %

BRIIFAELRN

k 73)4:' % [/71:_0

TROBAMES 5 Y | [ BN Z BT 2HEE, HBED

WitE LT, BB AOBAMN S Z ENFREL 70D,

(3) 7, %)Jﬁﬁ:lz ~D7E (ERERR LK m 23

EIROHALE) BDRENWZETHD, ZDI

W, EE R DEIEEIC L D MEHE RYRLE LT o0 DTH D,
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76 {EOXEHOD PQ &HDBET
(1) BERE

. BhERE

a 1,000t A Pk
b. jas

100km,” H DL E

B o

K

(2) it

a. MIATERE : 2,000km LA E, —H—bOMAGERTERD Z &
b. BUERERFS ¢ 30D L
c. SELNTREE © 1,960MPa/mm2LA_EOHEN A v TR, F 72T,

1,770MPa/mm?LL ED 7 VI Bl E L CoOMEEFTHZ &,
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SEEH2

400kV EEHRBADLF)F
TANESCO is planning the addition of a new 400 kV switchgear at its existing Singida 220/33 kV substation.

The existing substation is located in the town of Singida at an altitude of 1511 m.

+ Arusha to Singida as well as backbone plan by TANESCO shall be operated at 220 kV from commissioning;
* Operating voltage of Singida to Arusha and Singida to Shinyanga shall be switched to 400 kV in 2020;
* Remaining of backbone (Singida to Iringa), shall be switched to 400 kV in 2025.

The Kenyan and Tanzanian systems were seen to perform satisfactorily under normal conditions. No branch
overloads were detected and voltages remained within the prescribed limits. The un-switchable line reactors

are as follows:

* 18.15 MVAr at each end of 400 kV Singida-Babati-Arusha transmission line when operated at 220 kV/;
¢ 18.15 MVAr at Singida line end of 400 kV Singida-Shinyanga transmission line when operated at 220 kV;
o 22.69 MVAr at Dodoma line end of 400 kV Singida-Dodoma transmission line when operated at 220 kV;

¢ 40 MVAr at each end of 400 kV Arusha-Isinya transmission line.

There is also additional need for switched bus shunt reactors at the following substations:

75 MVAr at 220 kV Singida substation including existing shunt reactors;

75 MVAr at 220 kV Shinyanga substation;
75 MVAr at 220 kV Dodoma substation.
The Singida—Isinya 220kV/400kV system for year 2015

For year 2015, 400 kV double circuit transmission line from Singida to Arusha is operated at 220 kV and
400 kV transmission line from Arusha to Isinya is operated at its design voltage. The existing Singida-
Babati-Arusha 220 kV transmission line is connected in parallel with the new 400 kV Singida-Arusha
transmission line. A 400/220/33 kV autotransformer with 500 MVA capacity is modelled at Arusha
substation. This in fact consists of two 250 MVA autotransformers operated in parallel. Refers to Figure
EMTP- 1 below for details;

The Singida—Isinya 400kV system for year 2020

For year 2020, the 400 kV double circuit transmission line from Singida to Arusha is operated at 400 k\/ and
a 400/220/33 kV autotransformer with 200 MVA capacity is added to the model at Singida substation. This
in fact consists of two 100 MVA autotransformers operated in parallel. Refers to Figure EMTP-2 below for

details;

The Singida—Isinya 400kV system 2035

For year 2035, a new 400/220/33 kV autotransformer with 200 MVA capacity is added to the model at
Babati substation. This in fact consists of two 100 MVA autotransformers operated in parallel. Refers to

Figure EMTP-3 below for details;

The system that was modeled for year 2035 includes the addition of a 400/220 kV substation at Babati. It is
not clear at the present time, when this substation will be required but its effect on the SPAR performance

and on the shunt and neutral reactors sizing must be analysed.

(ZH) RSW International Inc.IZ&k% 2012 £ 6 A {F® Final Full Feasibility Report ~R05 (Volume | - Report)l Kenya-
Tanzania Power Interconnection Project FS,DD and Preparation of Tender Documents |
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SEER 3
OOFERELANIIVEEREREEMDIEZHIRIZDOLNT

auFERE LA, S0dBA)EEZ S LXK 1 ISR T XS ICEICR D Z LB D, 50dB(A)LL LD
BEEDNRBAET H20E, K 2 1ITRT XD ICERKIOENOME (Fl, EHRFmEMNEE & FRT)
M. I 155kV/iem A ETH 5,

1 aOFEBEELARNILESRSS

v

2 EBRREOBMOMHESE
SUELBERELAL
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8.1

8.2

BHRMORTE

U =TEIIFINETCKIIBETE LTHAZ L DO AL — D T Y A
I NVOREFOHTHY, HEE LIS kW OHERED/Mla=y N THD, LL
R E%, WEHREDITTENA L7 7 22T ITE, K238 BT % G
(R L TW MR S 5, BUR T, REED TANESCO OffE 3k L <. M) THE
AT D PRV FER TE 20K TH 5,

LoT, UV =T EHBMIIMBOEEEEH L CREFEZERLELIE LTS, T/
bt SHEEBIFIC L 2 EEEOIEH & REAESOIEH TH 5, 2015 4 11 AIZEE L
~ 77 U BKFEOBNAKITH D [2020 4 FE TIZ 4915MW OREBEREARER] L)
EARE e BEEICEE R, AES S REES BREIE U CRRBHIRICE Y A A Te 23
HoHn, REGETY YV =TEHICBWTIEHADOEEZLEL L2 27 ORWEM
ZEMTDHEBEIND,

ZZ T, RMPZ ALK WEHOB SR LBERBEE v =7 NI Z, ﬁii)‘.@mfﬂ:
HEMOEREBFRAEEOERP DD VAL D, FICHE HTUDjUEEj%{K’%E?E?’”
HAKN A A METDRERDHY, SHICEEREREZEGDL &N TER
S oY =T E OB OB 2 2§ AN e EER T 0 =7 P ERY D D,

BER R FIRER

BRETEHAA T ROELKY - EHW Wb b a R g FIUVFEE R OE A D
DIEED . K 20 X ERIND 2N R A T AFENIGE ST, E-T, 2Ny
9 TR ELRRT D L TS TR A T ARKOERE S 2 X RYA 7 L DRI
HLIENEN TV

—J5, AU =T ETIIEESTEIT R D URHTAE— v YA 7V DRE
FTOHZRTHY, ARF—E Y « RA T OEH KL OKLBEORERD 720, Lo T, BIfERER
@ Kinyerezi I THIH T /A 2 YA ZOUNEAINDD, BRGSO hL—=>
TDHTIE, 2L FERERMOERLR FELZ @Y EET LT THY ., EEEI
TANESCO M) CHEAZ LA 5 &, 7BRK A — ' « JERARIR A 7 O <0/K LB o [
THEN O DOXENRLENZ /2> T HTHA) EEGHIEBEIND,
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JICA RER OBEAFFREFT~D 7 U > 712 LUX, Kinyerezi T RH A 7 F 2 A DR
BEA—NIVZTTCNDHEDZ ETHH-7M, Ubungo MD== b | BIEAEHEE DL
WX EMICEIELTERBY ., £7-. Somanga * Fungu @ TANESCO ¥ &EfTd, AT Vi
WL EER O MBESNTVDARY, PEHARDID A—H L O&M B %EHEA T4
R AR— b EZTF TWDIRBTIEZR <. 7> TANESCO H HIZ b FHEXM ORERIT 2 & -
TEMBARREL TS, ZOLI IR THHT-0, BAF —E L « BA T OEIRRERR
ZRETIC GTCC ZFTA T 25 Z L1272 5 TANESCO 28\ CELIRSF O TSN E D,

Lo T, =T SR THERS L7z Kinyerezi I £ A ) S, % =7 EIZ GTCC
RELARMA L7200 H . GTCC HIREINC BT 2 B A TMER TITH) 2L b —RThH A
2 EBEZBND, BHARIZIE, Kinyerezi Il Zxt81C [ /170y =7 ) #3506 B,
BT OIT 07 7 AN— LB %2175 & L b2, TANESCO D> ¥ =7 % HARITHME L T
B EEITH) 2 EmEBE 2 bILD,

YRVH N LRI SADEBROVDEMY

LRI TS ND 300MW0>)<77%%<*F)?0> X, &’;v:r.x#'7~A IRXIPFEEND
Bl e 7o B L THER R L DICEBINS, EEMHICE LT 400kV OEER
M 2020 F£F TIZERIND E~AX—TFF 2 (2016) T%&iénfu\é
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BREROEADE
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REEDOT 7V I ~OBLEIFDRYENZ ERDoTc, 77U BIFE5H%OMERHO
—OTHY, BVWENTFEOMONRIAEND, Lo T, BRATIIFORERITEITIN
TWAHR, ZEEECT 2O B EBAICHER Lo E W BRaRioTnd, BEICHT
7 U H CHEITHORMGEZFRFOA =BT T 7 U DICHHIENEZBZSIEFE TH -T2,

Fo. VAT BEW BEPC ZEX VESMIAZ BT 20 E VI BB BT/, AARMEE
IZHFEE EPC Z3BET CTW Do TlidZe <, ZESKENKE <725 EPC T THY . Fo8
WA DBLE DD EPC IFMEFRINCE > TW FITh b & oR&E %25, 77U BIZR
5PHESTO EPC IS T E2HATFRA L T A %L H 25 (BhE T 5 AARE~OREY #
TEORREICRD [2F&E (RT) .

7 2V HhiEEH D= HDRE & B K

HEMICE 2L, 77U A EENL I —n Y ROEEL Sbil, b5 W 5 RFIEIIC
NEALTEY, JICA REMA S A =7 EOREFR BT 4 A L 72 #0 T b Bk o1
A%< bz, BUFE, Kinyerezi I TH25 NEASNTNDHEZATHLN, BAME
ICEDREESHITHRL, SR AARMLONEZEFL TS 50, Boks
IZHRATSN TN D T 7 ) DG W 2 0N H 5,

T 7Y I iR 5 BT OB,
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(2) AR BEG D L L
(3) HEMICAAN SR
4) BRI I2/R— FF—R 2
(5) 77V AHEOERIIEMO 7 AT A
EWVS TN DD, THOOFEICK L, SUSRIZLLTO L BY &2 5,

(1) 7 7V I TIERFEBEEDN/NENWTZDITH/INULDO T A Z — B a g v RS Z
v NERERT D ETCOBRMICIR 5T D, TOH/NFIET A2 —E A LT, A—
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1. Preface

JICA is conducting two (2) Master Plans, i.e. Power System Master Plan and Natural Gas
Master Plan in Tanzania. Reflecting these Master Plans, JICA decided to set up this project.
The project is fast track program (start in mid-July, finish in mid-October).

JICA Study Team is scheduled to visit Tanzania twice. This report explains the 1st site

investigation results (25 ~ 29 July).

Members and schedule are shown in Table 1 and Table 2, respectively.

Tablel Members of JICA Study Team

Name Position Company
Hiroshi Tadokoro Senior Adviser JICA
Tsunaki Ito Officer JICA
Rosina Apolei Assistant Program Officer JICA Tanzania office
Tetsuo Sada Leader/Mechanical Engineer | NEWJEC
Junji Hirano Mechanical Engineer NEWIJEC

Hidenobu Okuda Ditto Kansai Electric Power
Ryosuke Ishii Electrical Engineer NEWIEC
Table 2 Schedule
Date Day Activity
25 July Mon | 10:00-11:00 Meeting with JICA
14:00-16:00 Meeting with TANESCO for Interview
26 July Tue | 09:00-11:30 Site Visit on Ubungo I & II Power Plant
12:00-14:00 Site Visit on Kinyerezi I Power Plant
14:10-14:45 Site Visit on Kinyerezi II Power Plant
(Under construction)
27 July Wed | 11:00-12:00 Meeting with MEM
13:00-14:00 Meeting with TANESCO
28 July Thu | 10:00-11:00 Meeting with TPDC
29 July Fri 10:00-12:00 Wrap-up meeting with TANESCO
15:00-16:30 Meeting and Reporting to JICA Tanzania

*Ubungo I is Gas Engine Power Plant

2. Purpose of the Project
Table 3 explains the project. There are three (3) major purposes:

(1) Study to construct a new gas-fired power plant
(2) Update on Master Plans
(3) Information on IoT & LTSA
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3.

Table 3 Purpose of the Project

Power System Master Plan | ‘ Natural Gas Master Plan

M (in Progress)

Study on Development of a Gas-fired Power Plant in Tanzania

{ (Almost Completed)

(3 Purposes)

(1) Study to Gonstruct a New () ke o L ey R (3) Information on loT
Gas-fired Power Plant l l & LTSA
Site Selection Existing Ongoing,
based on Power Committed, Kinyerezi | Kinyerezi Il
Plants & Planned

15 check Items
Power Plants

Site Reconnaissance for the Selected Site
during Next Visit (End of August)

Study to construct a new gas-fired power plant

TANESCO carried out the site investigation for nine (9) candidate sites between 27th
October until 6th November 2014.

By discussing with TANESCO and by using 15 check items, JICA Study Team try to
narrow nine (9) candidate sites down to 3,4 sites that allow JICA Study Team to inspect
the sites in one (1) week.

Table 4 shows discussion results. As the result, four (4) sites (Mtwara Site 1 & 2 and Lindi

Site 1 and 2) are selected to conduct site reconnaissance during next visiting period
(tentatively 29 August ~ 3 September 2016).
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Table 4 Screening of Sites (29/July/2016)

| Good || Bad || Worst |

€- 1V

No Check Item Mkuranga Kilwa-Somanga Lindi Mtwara
: Site1 | Site2 | Site3 Site1 | Site?2 Site1 | Site?2 Site1 | Site2
1 | Power Demand We assume that there is a strong power demand
L . 400kV transmission lines will be constructed in 2019. ol 1D con§trgctlon anew gas_—flred power plant W'Fh
2 | Transmission Line . R 400kV transmission lines is issued by Tanzania
But Mkuranga sites are apart from 40km from the transmission lines, Government
3 | Gas Supply Capability ::’t)slsM(';Donﬂrmed that gas supply to a new gas-fired power plant (300MW class) is capable by the gas supply and demand balance of
4 | Gas Pipeline Length Distant (18~25 km) Very short (0.4~1.2 km) Distant (27~35 km) Short (13) (Dzl(s);ant
5 | Power demand near Site Dar es Salaam - LNG terminal (future) Cemept, NEES, ERpie
factories
6 Coplling BT SpEEm Yoy It seems to be air cooling due to long distance from the sea (1.7~4.6 km) PesdllYy il S5E WELDY) SIS &S f/l?(Tr(;r?Sa
Steam Turbine 9 9 o cooling (0.4~0.6km) Lindi (0.8km) 4) 9
7 | Raw Water Supply Raw water supply is crucial. Desalination plant (for whole area) or Town water (possibility only for Mtwara and Kilwa)
Unloading/Transportation of Dar  es . Salaam : Port, then land There is a port in Kilwa. | Jetty at the site seems to be | Same as Kilwa-Somanga
8 . transportation. But sites are apart from . X . .
Heavy Equipment . (Reinforcement be required) | required. site
45km from main road.
9 | Land Space By the site inspection

10 | Easiness of Land Acquisition In general, land acquisition is not difficult in Tanzania.

Site Conditions (Topography, | Topography, Geology: By the site inspection

1 Geology, Fault Zone) Fault Zone: No fault zone in these area
Oceanography (Sea level, . o . o .
12 Tidal wave, Tidal flow) In general, sallow sea in these area, but deep sea are expected in Kilwa and Mtwara port sites (confirmed by the site inspection).
Environmental Issue Mangrove forest. Extt_answe wEilzme Mangrove forest. (cutting it needs permission from
13 2 . . designated as the sanctuary :
(Protected Area, etc.) (cutting it needs permission from Authority) : Authority)
by Ramsar Convention
14 | Site Population Unpopulated area
15 | Fishery Activity Exclusive use of sea in front of a new gas-fired power plant is possible due to minor fishery activity.

Overall Evaluation Rank 3 Rank 4 Rank 2 Rank 1




4. Update on Master Plans

Through the courtesy of TANESCO, we have visited Ubungo II and Kinyerezi I. This is
the summary of our site visit.

4-1 Existing Power Plant (Ubungo I1)

We have visited Ubungo II. We found out that the plant is well organized and kept things
in tidy. The unit 1 of the plant has been suffered by Forced outage from 26/June /2016.
SIEMENS inspectors from Sweden conducted bore scope inspection on 25-28/July/2016
and the root cause of the Forced outage is unclear now. The repair of unit 1 will be done
within this year. Table 5 shows the investigation results of Ubungo II.

4-2 Ongoing, Committed & Planned Power Plants (Kinyerezi | & 1)
(1) Kinyerezi I
We have visited Kinyerezi I. We found out that the plant is well organized and kept
things in tidy. The feature of the plant is that they use chiller for Unit 1 and 2 for inlet
cooling. The inlet cooling is good technology to bring up output. They have a plan to

install the chiller for Unit 3 and 4 in the future at the same time with Kinyerezi |
Expansion. Table 5 also shows the investigation on results of Kinyerezi 1.

Table 5 Findings of Site Visit

Ubungo II Kinyerezi |
Commercial Apr 2012 (First COD) Oct 2015 (First COD)
Operation Year | June 2012 (Full COD) Mar 2016 (Full COD)
Output SGT-800 x 3 LMG6000PF x 4
(43MW x 2, 35MW x 1) (44MW x 2, 35MW x 2)
Gas Source v Mnazi Bay (Songo Songo Gas Field in the v’ Mnazi Bay
past)
Site Visit Date | 26/July/2016 26/July/2016
Operation v/ Unit 2 & 3 are in full-load operation. v’ Jet Fuel is stored (3750 m® x 2 tanks)
v The control room is kept in order and easy at site in case fuel gas is not available.
for monitoring. v Chiller for inlet cooling is equipped.
v' Gas Turbine Filter’s different pressure
often increase. It may be sand from
nearby construction site.
Maintenance v' Daily maintenance is done by Ubungo II. v In gas turbine room, there are hoist
v' The unit 1 of the plant has been suffered by crane for easy maintenance.
Forced outage from June/2016 and bore v Workshop is kept in order and easy
scope inspection was conducted on 25-28/ for maintenance.
July/2016. It is long time comparing our
experience.
v" The each of pipes for water, gas etc. are
distinguished by color to avoid human error.
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Ubungo II Kinyerezi |
Capacity v Unit 2 & 3 were upgraded into 43MW. Unit | v Chiller for Unit 3 & 4 in the future.
Investment 1 will be upgraded in Nov/2016.

v' Under study for change into GTCC.

Site v' Things are well organized and put in order.

Management | v Cylture of Safety first is penetrated. The
plant has fire-fighting equipment including
fire water tank, fire hydrant system.

v' Things are well organized and put in

order.

v Culture of Safety first is penetrated.
The plant has fire-fighting equipment
including fire water tank, fire hydrant

system.

*Kinyerezi III & IV seem not to proceed well

(2) Kinyerezi Il

We have visited Kinyerezi I construction site. The plant is GTCC power plant with 6

H-25 Gas Turbines and 2 Steam Turbines. The construction started in March/2016 and

constructed about 100 piles. The site has 300m*260m area and moreover they have

acquired laydown area.

5. Information on IoT & LTSA

We have discussed with TANESCO regarding Remote Monitoring for Kinyerezi I. Remote
Monitoring is one of the GE’s Industrial Internet tools.

According to TANESCO, Kinyerezi I has no Remote Monitoring Service by GE. They
monitor the plant by themselves at Control Room and they will receive advice from GE

when some trouble happens.

However, TANESCO and GE are under discussion on O&M for future. TANESCO got
proposal from GE and it includes dispatch of two GE engineer to the site.

6. Photos
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Ubungo Il Power Plant

Site View Evacuation Plan
GT (#1) GT (#3)
Meeting
GT (#1: Inspection)
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Kinyerezi | Power Plant

Site View GT (#4)
Work Shop Control room
Raw & Fire Water Tank (+Fire engine) Chiller pipes
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Kinyerezi 11 Power Plant

(Under construction)

Site View (Piling)

Office (Under construction)

Kinyerezi | & Il (Aerial view)
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Meeting Snaps

Ubungo Il (26/July)

Kinyerezi | (26/July)

MEM (27/July)

TPDC (28/luly)

TANESCO (29/July)

TANESCO (29/July)
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Preface

JICA study team has conducted 1st stage investigation during 25 ~ 29 July 2016, in which
candidate sites for a 300 MW class GTCC were narrow 9 sites down to 4 sites by
evaluating 15 check items on the existing information.

JICA and TANESCO joint study team has carried out the site reconnaissance for selected
4 candidate sites during 29 August ~ 2 September 2016. As the results, investigated
candidate sites increase from 4 sites to 7 sites in the course of site investigation. Taking
this opportunity, JICA and TANESCO joint study team has visited not only candidate sites
but also pertinent authorities and facilities.

Members and schedule/Investigation items are shown in Table 1 and Table 2 respectively.

Tablel Members of JICA Study Team

Name Position Company
Hiroshi Tadokoro Senior Adviser JICA
Abdallah Chikoyo Planning Mechanical Engineer TANESCO
Alex Gerald Planning Electrical Engineer TANESCO
Tetsuo Sada Leader/Mechanical Engineer NEWIEC
Junji Hirano Mechanical Engineer NEWIEC
Hidenobu Okuda Ditto Kansai Electric Power
Shingo Suzuki Ditto Kansai Electric Power

Table 2 Schedule/Investigation items

Date Day Investigation items
TANESCO Mtwara office
Mtwara Local Government
29 August Mon TANESCO Mtwara Power Plant (18MW Gas
Engine)
Mtwara Port Authority

Site reconnaissance of Mtwara Site 1
Site reconnaissance of Mtwara Site 2
Site reconnaissance of Mtwara New Site
Site reconnaissance of TANESCO Site

Mtwara Water Supply Authority
TPDC Gas Processing Terminal at Mtwara

Site reconnaissance of Lindi Site 1
Site reconnaissance of Lindi Site 2

1 September Thu Site reconnaissance of Lindi New Site
Lindi Local Government

Lindi Port Authority

Lindi Land Authority
2 September Fri Lindi Water Supply Authority
Detailed site reconnaissance of Mtwara New Site

30 August Tue

31 August Wed

After scrutinizing the investigation results on 7 candidate sites, JICA and TANESCO joint
team can select the best feasible candidate site.
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2. Site Investigation Results

The table 3 explains 7 candidate sites and Fig. 1 shows the location of each candidate site
and Table 4 and Table 5 show the site investigation results respectively.

Table 3 Explanation of the candidate sites

Name of Site Explanation

Mtwara Site 1 The site selected by TANESCO’s investigation in 2014.
g Mtwara Site 2 Ditto
é Mtwara TANESCO Site | The site that TANESCO plans to obtain

Mtwara New Site The site that is found in the course of discussion with Mtwara Local Government
_ | Lindi Site 1 The site selected by TANESCO’s investigation in 2014.
E Lindi Site 2 Ditto, and the site is former/old TANESCO’s DG P/S

Lindi New Site The site proposed by TANESCO

Ruvuma River

Figure 1 Location of the Candidate Site
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Table 4 Screening of Sites (29/July/2016)

Candidate Sites

No ftem Mtwara Site 1 Mtwara Site 2 Mtwara TANESCO Site Mtwara New Site
Coastal flat low land with about 1 m - 2 m above sea | Coastal flat land with about 4 m above sea level. Flat high land with 40 ~ 50 m above sea level. The site is located at the edge of small peninsular.
level. Empty land with bush and only a few Baobab trees, | Empty land with bush without agriculture. Coastal flat land with about 4 ~ 5 m above sea level.
1. Topography Empty land with bush and many Baobab trees, without | without agriculture. Enough space for the gas-fired power plant complex (1 | Empty land with bush and only a few Baobab trees (5
agriculture. Enough space for a 300MW class GTCC. km x 1 km). trees), without agriculture.
Enough space for a 300MW class GTCC. Space seems to be enough for a 300MW class GTCC.
5 S Silty sand with outcrop of rock and coral rock. Silty sand with outcrop of rock and coral rock. Silty cray with outcrop of rock. Silty sand with outcrop of rock and coral rock.
i No fault Zone. No fault Zone. No fault Zone. No fault Zone.
Shallow sea with beach and lagoon, without mangrove | Shallow sea with beach and lagoon, with only a few | The site is about 300 m away from the edge of narrow | Deep sea with narrow beach, with only a few
3. Oceanography | trees. mangrove trees. bay. mangrove trees.
Deep water is expected more than 2 km form shore. Deep water is expected at 1 ~ 2 km form shore. Deep water is expected at about 0.6 km form shore.
Raw Water There is the Mtwara Ruvuma River Supply Project. The design has finished and MOF is now reviewing the financial items. After approval by MOF, it takes about 2.5 years to complete the project. Supply capacity in 2022 is
4. Supply about 50, 000 m*/day. Although water supply area is south region from the airport, it is possible to supply water to the 300MW class GTCC (water demand is about 300 m*/day). Water will be supplied from 1,000 m* water
storage tank at Mikindani by water piping. The distance between the Ruvuma River and the water storage tank in Mikindani is about 60 km.
5 Road The distance of access road from main road is about 5 | The distance of access road from main road is about | The distance of access road from main road is about 7 | The distance of access road from main road is about 8
i km with 3 ~ 5 m width and unpaved. 6.5 km with 3 ~ 5 m width and unpaved. km. km with 4 ~ 6 m width and unpaved.
6. Ler;%;heﬁieGas Distance from BVS 01 is about 13 km. Distance from BVS 01 is about 20 km. Distance from BVS 01 is about 9 km. Distance from BVS 01 is about 13 km.
7. ?éztl?{l/c;/tf Later Later Later Later
1 x 100 ton mobile crane, 1 x 120 ton mobile crane (adjacent oil company’s property).
8. Mtwara Port Wharf length is 385 m and its depth is 9.5 m at normal sea water level.
New port is planned to be constructed of which wharf length is 300 m and its depth is 13 ~ 14 m.
Almost no household in the plant site. Almost no household in the plant site. Almost no household in the plant site. 3 households in the plant site.
Human Nearby village is located about 1 km from the plant | Nearby village is adjacent to the plant site with 200 | Nearby village is located about 2 km from the plant [ Nearby village is adjacent to the plant site with 162
9 | Elements around | site with 260 households (853 people). households (800 people). site with small number of households. households (593 people).
Plant Small fishing activities. Small fishing activities. Small fishing activities.
Small cattle raising activity
10. Lo[c)zi:a(jlvger Cement, Graphite, Nickel, Gold (small), Fertilizer, Gas treatment plant, Water supply
Environmental Air pollution source nearby plant site is Dangote Air pollution source nearby plant site is Dangote | Air pollution source nearby plant site is Dangote
11. Issues (cement company) industry about 10 km away from Same as Mtwara Site 1 (cement company) industry about 7 km away from the | (cement company) industry about 13 km away from
the plant site. plant site. the plant site.
(1) Backfill of the plant site with 2 ~3m is required. | (1) Backfill of the plant site on large scale is not | (1) Backfill or excavation of the plant site is not | (1) Backfill of the plant site is not expected.
(2) Geological conditions seem to be good expected. required. (2) Geological conditions seem to be good
(3) Sea water cooling cannot be adopted due to shallow | (2) Geological conditions seem to be good (2) Geological conditions seem to be good (3) Sea water cooling (once-through type) is adoptable
sea. Air cooled condenser is sole solution. (3) There is a possibility of sea water cooling, if the [ (3) Air cooled condenser due to high land. due to suitable land height and deep sea.
(4) Heavy equipment can be unloaded at Mtwara port distance of deep sea is around 1 km (measurement | (4) Heavy equipment can be unloaded at Mtwara port | (4) Heavy equipment can be unloaded at the unloading
Conclusion of and transported by the main road, but 5 km access is required). and transported by the main road, but 7 km access jetty by utilizing the intake channel (no need to
12 road has to be widened and paved. (4) Heavy equipment can be unloaded at Mtwara port road has to be widened and paved. widen and pave the access road).

the Site

and transported by the main road, but 6.5 km
access road has to be widened and paved.

(5) Environmental measures for nearby village is
required during construction stage and operation
stage of the plant.

(6) Job opportunity for resident is positive impact.

(5) Length of the gas pipeline is the shortest among
candidates.

(5) Environmental measures for nearby village is
required during construction stage and operation
stage of the plant.

(6) Job opportunity for resident is positive impact.

Overall Ranking
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Table 5 Site Investigation Result on Candidate Sites of Lindi

Candidate Sites

No ltem Lindi Site 1 Lind Site 2 Lindi New Site
Coastal flat low land with about 3 m above sea level. Slightly hilly high land with about 35 ~ 40 m above sea level. Slightly hilly high land with 7 ~ 8 m above sea level.
1 Topoeranh Empty land with bush and only a few Baobab trees, without | TANESCO former/old DG power station. Empty land with bush without agriculture.
’ pography agriculture. Enough space for a 300MW class GTCC. Enough space for a 300MW class GTCC.
Enough space for a 300MW class GTCC.
Silty sand with outcrop of rock and coral rock. Silt and cray with outcrop of rock. Silty cray with outcrop of rock.
2. Geology No fault Zone. No fault Zone. No fault Zone.
Shallow sea with beach and lagoon, with only a few mangrove trees. | The site is about 400 m away from seashore. Seashore is shallow and | Shallow sea with cliff, and big mangrove forest, without beach
3. | Oceanography Deep water is expected more than 2 km form shore. covered by mangrove forest.
4 Raw Water | Lindi water supply project is in progress. 7,500 m*/day will be supplied from deep wells to Lindi area. The project is expected to be completed in December 2016. The water source is abundant and capable to
: Suppl install another train. It is possible to supply water to the 300MW class GTCC (water demand is about 300 m*/day).
pply
The distance of access road from main road is about 6 km with 2 ~ 4 | The distance of access road from main road is about 300 m with about | The distance of access road from main road is 1.5 km.
5. Road m width and unpaved. 3 m width and unpaved.
6. Ler;)gig;ﬁrt;(?as Distance from BVS 03 is about 35 km. Distance from BVS 03 is about 27 km. Distance from BVS 03 is about 31 km.
Distance to
7. 400KV T/L Later Later Later
Lo No unlading equipment.
8. Lindi Port Depth of wharf is at present 4m at high tide (2m at normal tide). After dredging (September 2016), wharf depth will be 7 ~ 8 m at high tide
Human 1 household in the plant site. No household in the plant site. Almost no household in the plant site.
9 Elements Nearby village is located about 200 m from the plant site with 3 | No village due to industrial area around the plant site Nearby village is located about 1.5 km from the plant site with big
around Plant households (3 people). households.
| Small fishing activities. Small fishing activities.
10. Ll LioviEn Graphite, Nickel, Gold (small), Future LNG,
Demand
11. e Nothing Nothing Nothing
Issues
(1) Backfill of the plant site with 1 ~2 m is required. (1) Excavation and backfill of the plant site seem to be required to | (1) Excavation and backfill of the plant site seem to be required to
(2) Geological conditions seem to be good level the ground of the plant site. level the ground of the plant site.
(3) Sea water cooling cannot be adopted due to shallow sea. Air | (2) Geological conditions seem to be good (2) Geological conditions seem to be good
Conclusion of cooled condenser is sole solution. (3) Air cooled condenser due to high land and mangrove forest. (3) Air cooled condenser due to shallow sea and big mangrove forest.
12 v (4) Heavy equipment must be unloaded at Mtwara port and | (4) No need to acquire land due to TANESCO’s property.

the Site

transported by the main road with long distance, and farther 6 km
access road has to be widened and paved.

(5) Heavy equipment must be unloaded at Mtwara port and
transported by the main road with long distance.

(6)For altitude optimization, it may require land extension towards
Lindi-Mtwara main road.

(4) Heavy equipment must be unloaded at Mtwara port and
transported by the main road with long distance, and farther 1.5
km access road has to be widened and paved

Overall Ranking




4. The Best Feasible Site

JICA and TANESCO joint study team selected Mtwara new site as the best feasible site
for a 300 MW GTCC Power Plant. The major reasons are as follows;

(1)

)

3)

(4)

©)

The site is ideal land height as power station. Any backfill or excavation seems not to
be required

The site is located at the edge of small peninsular and surrounded by deep sea.
Therefore, sea water cooling (once-through type) system can be adopted (Fig.2 shows
the comparison among steam turbine cooling system).

Intake channel of the sea water cooling system can utilized as the unloading jetty,
therefore the heavy equipment can be directly unloaded at the site without land
transportation (Fig. 2 shows the conceptual idea of the unloading jetty).

Environmental measures for nearby village is required during the construction stage
and operation stage of the plant. However, the plant is gas-fired power station that is
environmental friendly plant compared with the coal-fired plant. There are no
environmental impact related to coal and ash. Only expected impact seems to be noise,
but it can be solved to set the noise level at the plant boundary by the appropriate level
during the plant design stage.

The power plant will give good job opportunity for residents in nearby village during
the construction stage and operation stage of the plant. This is one of positive impact.

Item

Air-cooled condenser

Sea water cooling

Cooling tower

have to be avoided

Installation cost High Low High
Efficiency of S/T High Medium Low
Fresh water consumption Almost 0 High Almost 0
Almost same as sea
Space of land Base water cooling More vast
Land height above NSWL 4~5m No limitation No limitation
Possibility of unloading Yes No No
Jetty
Hot water recirculation
Notice 1 and heat accumulation No notice No notice
have to be avoided
Notice 2 Mangrove forest area No notice No notice

Discharge
channel

; ding Jetty

Intake channel

Figure 2 Comparison of S/T Cooling System and Conception of Unloading Jetty
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5. Power Plant Area of the Best Feasible Site

Figure 3 shows the power plant area of the best feasible site. The hatched lines marked in
red shows the plant area, and the hatched lines marked in green shows the reserved space
if the plant area is short though several Baobab trees are required to be cut.

We will later confirm if the plant area is enough for a 300MW GTCC, and the result will
be explained in the Draft Final Report.

P4

P6

P1

P2

Figure 3 Power Plant Area of the Best Feasible Site

6. Photos
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Mtwara Site 1

Baobab Sea Shore
Fishing Activities (Small) Fishing Activities (Small)
Land View Land View
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Mtwara Site 2

Sea Shore

Mangrove (Small)

Cattle Raiser

Village

Land View

Land View
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Mtwara TANESCO Site
(Land View)
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Mtwara New Site

Deep Sea Deep Sea
Sea Shore (P1) Southern Edge Point (P2)
Baobab (P4) Northern Edge Point (P6)
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Lindi Site 1

Mangrove Forest Sea Shore
Sea Shore Sea Shore
Land View Land View
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Lindi Site 2

Land View Land View
Land View (Mangrove delta) Land View (Mangrove delta)
Former / Old DG Plant Access Road
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Lindi New Site

Land View Eclipse of the Sun @1st September
Big Mangrove Forest Big Mangrove Forest
Outcrop of rock Outcrop of rock
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Meetings

TANESCO Mtwara (29/August) Mtwara Local Government (29/August)
Mtwara Port Authority (29/August) Mtwara Urban Water Supply (31/August)
TPDC NG Terminal (31/August) TANESCO Lindi (1/Sept.)
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Meetings

Lindi Port Authority (1/Sept.)

Lindi Land Authority (2/Sept.)

Lindi Urban Water Supply (2/Sept.)

TANESCO Planning Dept. (5/Sept.)

Kinyerezi Il Office (5/Sept.)

TANESCO HQ (7/Sept.)
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1. StudyOverview

Tanzania Electric Supply Company Limited (TANESCO) and the United States Agency
International (USAID) have contracted Consultants CDM Smith and Mott MacDonald to carry
out three Pre-Feasibility Studies for a proposed 250 MW Combined Cycle Gas Turbine (CCGT)
generation facility, 400 kV Transmission Line from Mtwara — SomangaFungu and 220 kV

Transmission Line from Kakono to Nyakanazi.

The proposed pre-feasibility study will involve selection of site for generation facility and
identification of the possible routes for mentioned transmission lines. This report dwells on the

preliminary site selection for generation facility, the Mkuranga 250MW CCGT.
2. Mtwara — Dar es Salaam Gas Pipe line

The Mkuranga 250MW CCGT will be fuelled from Mtwara — Dar es Salaam main natural gas
pipe line. The appended map (appendix 1) for gas pipeline show pipe meander and the positions

of Block Valve Stations (BVS) which have gas taping-off provisions.

The main gas pipe line has a diameter of 36 inches and capacity of 784 mmscfd, of which the
first year will supply 220 mmscfd and thereafter increase gradually to its full capacity within ten
years. The pipeline line is expected to be operational from 2015. Tanzania Petroleum
Development Corporation (TPDC) has already finalized Gas Sales Agreement (GSA) with
TANESCO to supply new gas fired power plants (ie. Kinyerezi I) expected to be commissioned
in first half of 2015.

3. Possible Gas Taping Points
TPDC provided coordinates for possible taping points (BVS) and thereafter verified by

TANESCO team, the respective coordinates are shown in the table below.



Gas Take-off Point under Construction at BVS 03. Kilwa

Typical taping point at SomangaFungu. This point will supply natural gas to Kilwa Energy

power plant and any other,



BVS coordinates

COORDINATE (Easting & Northing)

BVS NAME

X Y
BVS 13 (Mkuranga) 524844.581 9204551.15
BVS — Somanga Fungu 529275.89 9066470.43
BVS 03 (Lindi) 561382.97 8881061.913
BVS 01 (Mtwara) 612587.089 8863494.129

4. Earmarked Sites

There are nine(9) earmarked sites for generation facility, the sites were chosen with respect to the
BVS position, sea water accessibility and with consideration of the consultant’s site selection

criteria. The following are coordinates of the earmarked sites.

Coordinates (Easting & Northing) | Distance (to site - km)
District Site Name
Zone X Y From BVS | From Sea
Site 1 37 | 545072.04 | 9202457.05 | 138 4
Mkuranga S 2 53 1
1ite _ .
(BVS 13) ! 37 | 547567.85 | 9206259.91
Site 3 37 |536504.23 | 918133459 |25 1.7
Kilwa - Somanga | Site 1 -37 | 52934325 | 9066947.77 | 04 4
(BVS Somanga) | Site 2 37 1530361.75 | 9066236.19 | 1.2 25
Lindi Site 1 37 1585970.59 | 8907107.29 |32 0.6
(BVS 03) Site 2 37 | 570510 20010787 | 27 0.37
Mtwara Site 1 ST 16031427 | 886914726 | 1 0.8
(BVS 01) Site 2 37 1 62297456 | 8870502.97 |20 4




Existing TANESCO 8MW gas fired generators at SomangaFungu Site.
5. Team Opinion on Site Selection and Evaluation

TANESCO understands that the consultant will evaluate the earmarked sites and recommend the

best one.

Considering the estimated distances and site accessibility, Somanga Fungu sites seem to be more
ideal compared to other visited sites, if at all there are no other outweighing technical factors.
The Somanga fungu site is also planned to have a nearby Substation that will be serving Kilwa

Energy 320MW CCGT power plant, the substation is now under feasibility study.
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Appendix 2 : Mkuranga Sites - 1



Appendix 3: Mkuranga Sites - 2



Appendix 4: SomangaFungu Site



Appendix 5: Lindi
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Appendix 6: Mtwara
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