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DWG No. SS-A-02
Ground Floor Plan for llala Substation
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SEH X (Ground Floor Plan)
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DWG No. SS-A-03
Roof Plan for llala Substation

A 7 T AEET

EE X (Roof Plan)
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DWG NO. SS-A-04
Elevation Plan for llala Substation
A 7 7% X (1)
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DWG NO. SS-A-05
Elevation Plan for llala Substation
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DWG NO. SS-A-06

Sectional Plan for llala Substation
A4 7 ZE Wi
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DWG No. SS-A-07
Finishing Schedule for 33/11kV Substation
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DWG No. SS-A-08
Ground Floor and Roof Plan for 33/11kV Substation
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DWG No. SS-A-09
Elevation Plan for 33/11kV Substation
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DWG No. SS-A-10
Sectional Plan for 33/11kV Substation
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DWG No. TL-01
Route Map of Transmission Line (Key Plan)
EEML— X (Key Plan)

DWG No. TL-01-01
Route Map of Transmission Line -1
EEML— FX-1
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DWG No. TL-01-02
Route Map of Transmission Line -2
ML — N2

DWG No. TL-01-03
Route Map of Transmission Line -3
EEML— -3
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DWG No. TL-01-04
Route Map of Transmission Line -4
PEERL— N [X-4

DWG No. TL-01-05
Route Map of Transmission Line -5
EERL— X5
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DWG No. TL-E-01
Gantry (Expansion)
Ao U =% (M%)

2-106



3,500

DT

3,500

yd

w@m

000 "002°1| 00S'F " 005"l 00Tl L7008 00271 00S'E T 000T 000¢ ) 005°¢ ' 00S% ) 000G 000°9
a0z 4 00Z'% 7
0097} a000g '

DWG No. TL-S-01

Steel Tower (TypeA)

Type A
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mt-nakagawa
テキスト ボックス
DWG No. TL-S-01 
Steel Tower (Type A)
既設送電鉄塔姿図（Type A）
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DWG No. TL-S-02
Steel Tower (Type B)
TypeB
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mt-nakagawa
テキスト ボックス
DWG No. TL-S-02
Steel Tower (Type B)
既設送電鉄塔姿図（Type B）
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DWG No. TL-S-03
Steel Tower (Type C)
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テキスト ボックス
DWG No. TL-S-03
Steel Tower (Type C)
既設送電鉄塔姿図（Type C）
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DWG No. TL-S-04

Steel Tower (Type D)

Type D
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DWG No. TL-S-04
Steel Tower (Type D)
既設送電鉄塔姿図（Type D）



DWG No. DL-R-01
Route Map of Distribution Line (Key Plan)
Jangwani Beach Substation — Tegeta Substation (6.5km)
33kV ElEEMR/L— b [X(Key Plan)
TAEER - VU= —FEEIM (6.5km)

DWG No. DL-R-01-01
Route Map of Distribution Line-1
Jangwani Beach Substation — Tegeta Substation (6.5km)
33kV FLAER L — F -1
TREEF - Py ST = —F LB (6.5km)
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DWG No. DL-R-01-02
Route Map of Distribution Line-2
Jangwani Beach Substation — Tegeta Substation (6.5km)
33kV FLAE#L— F -2
TREE - Yy /U= —F LB (6.5km)

DWG No. DL-R-01-03
Route Map of Distribution Line-3
Jangwani Beach Substation — Tegeta Substation (6.5km)
33kV BlEEAL— H -3
TUREEN - V7V = —FLEF (6.5km)
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DWG No. DL-R-01-04
Route Map of Distribution Line-4
Jangwani Beach Substation — Tegeta Substation (6.5km)
33kV FLE ML — b [X-4
55 YU - Vv 70 = B — TR (6.5km)

DWG No. DL-R-02
Route Map of Distribution Line (Key Plan)
Muhimbili Substation — New City Center Substation (2.0km)
33kV BLEAR/L— k X(Key Plan)
Za—v T X —EEMN - At BV EREFR (2.0km)
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DWG No. DL-R-02-01
Route Map of Distribution Line-1
Muhimbili Substation — New City Center Substation (2.0km)
33kV FLEML— X1
Z=a—UT = X —AEPT - At Y LERH (2.0km)

DWG No. DL-R-02-02
Route Map of Distribution Line-2
Muhimbili Substation — New City Center Substation (2.0km)
33kV FLEML— b X2
Za—VT A=A —ER - A e U ZEFH (2.0km)
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DWG No. DL-R-03
Route Map of Distribution Line (Key Plan)
Mwananyamala Substation — Makumbusho Substation (1.1km)
33kV BLEEAR/L— b X(Key Plan)
~ 7T afE R - AU =y~ FEEFH (1.1km)

DWG No. DL-R-03-01
Route Map of Distribution Line-1
Mwananyamala Substation — Makumbusho Substation (1.1km)
33kV BlEERR L — X1
~ 77y a iR - AU =y~ FEEHMH (1.1km)
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DWG No. DL-R-04
Route Map of Distribution Line (Key Plan)
Msasani Substation — Makumbusho Substation (7.6km)
33kV ElEEMR/L— b [X(Key Plan)
~ 7 7Y a KB - WYY =AEITHE (7.6km)

DWG No. DL-R-04-01
Route Map of Distribution Line-1
Msasani Substation — Makumbusho Substation (7.6km)
33kV FLE ML — B X-1
~ 7 Ty a BT - LYY =AEETH (7.6km)
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DWG No. DL-R-04-02
Route Map of Distribution Line-2
Msasani Substation — Makumbusho Substation (7.6km)
33kV BV — -2
~ 77y a i - LAYV =B (7.6km)

DWG No. DL-R-04-03
Route Map of Distribution Line-3
Msasani Substation — Makumbusho Substation (7.6km)
33kV FLEML— b [X-3
~ 7 7y aKEBPT - LYY =AEFTH (7.6km)
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DWG No. DL-R-04-04
Route Map of Distribution Line-4
Msasani Substation — Makumbusho Substation (7.6km)
33kV FLAEML— X4
~ 7 7Y a KB - WYY =AEITHE (7.6km)

DWG No. DL-R-04-05
Route Map of Distribution Line-5
Msasani Substation — Makumbusho Substation (7.6km)
33kV FLAERL— FX-5
~ 7 TV aKEBPT - LYY =AEFTH (7.6km)
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テキスト ボックス
DWG No. DL-E-01



-V IHBOHE [F 6 ~ B 0] BOFIGMEE

(001/1=S)

-V 9dA] sjod [3ap G 03 ( 9|3y ] 9jod S3eIpaLLISY]

¢0-3-71d 'ON ©OMNAd

SYBHTWaE WG]  bBuiquido-1up Joj aiiM PoqIog (301
~ycLy@mBe | || @io|d bo|g jpuonoN eseundor [ oL
w i 91p|4 J9bupq [ g0l
NERRR | | 31P|d JoquINN 3[0d | VOl
THY | G JoYSDA\, 8J0NbS [ 37 |
(Z8/Hm)0GEXIIN J <3y | ¢| (WIDSSOI)/3[0dJ0GEX9UN INBYIOE [ DL
(WWbsgEAl) ¥H9Et W8 WWbSEEAI) 9JiM buipunoid g
(Z2—8%) +wmg¥ | | (zz—8¢) 10309uu0) uoissasdwo) [ 45
SRR L [PUIWLIS] oM DT |36
00G XY | st | | 00G1X¥L POy punotg | 4g
HIHNELE | C 340ddng JOJoINSU| | NE
(HSHRE) RTHETH | T 1Joddng wiupssoJ) | ¢
(00GLXC'EXG/XGY) THMEBHE | | 00GIXZ'¢XG/XGy WIDSS0J] | OF
0G1YSOV + 68l | €| 0GIYSOV Joj o1] do| paulLiojaid | Nz
EBAYY NICE | € 403p|NSu| 3S0d AAEE | MT |
HZG+% WZ| Bem| || o) 5/od YIM Wzl 9[0d 9935 [V
BY ALY NOILJI¥IS3Q [oFiavd

14

UoINDAR|J

= Ny — —  — — — ]

| —UOI}DAS3

0007

xouddy 000‘¢

0008

000CH

2-120


Z00045
無地

mt-nakagawa
テキスト ボックス
DWG No. DL-E-02



aBOHE [FHoe ~ F o] HE
g edA] sjod 0g 03 dn sjod 8[8uy yar]
€0-3-71d 'ON OMd

(001/1=S) ¢—UOHDAS[S | —UOIDAB|]

WEREETEEE | WG| buiquip—[up o) 51 pagiog | 301

—(GLYWER 910|d Bo|4 [puonDN asaundor | qo|| i
WEFYY 8}D|d J3buUDQ | 80| .
NESHE 9}D|d JOqUINN 8[0d | VI i
(GTHE/HR)OSTXOLN § G0 (39018/310d)0SEXILN INNBHOF | 1L
(4B8=x/TW)OTIX9LN N G£arw | ¢ |(3901g/WIbSSOID)0Z IXGIW 1NNRHOE | 9L X
TEY | 6 Jayspp 81onbs | 3/ ‘,v
(ZW/HB)OSTXGLN J ¢ £arw | ¢| (WIDSSOI)/304)0GEXILN INHOE | O/ :
(Z4/58)00V*OLN 4 ~£arw | || (WIDSS01)/5104)00P*9LN INRYOG | v/ 7 o
(wwbsggAl) s (W (WwibsgeAl) aJim Buipunolg [ g | >
(2z-8¢5) WX (¢z—8¢) J0yoauuo) uoisseIduio] | 4G 7 =
W RIe |DulWIB) BJiM PoeT | 3§ >
00GIXY| wHeH 00GIX¥1 POy punoJd | ag =
N-1L8%E 810|d OIS | gy 3
T poy ADIS [ NV | =
NGO\ —~6 | aponquiny | Wy
MICC ZEIESE | | MNIEE J03oInsul AB3S | iy
BACARLAGCHR] ¥ 3[quiiy] Joj 419 pu3 poaq | ry
HERLGCHR | T Joyoinsu| Joj diiH pu3 poaq | Hy
% (WGl ol A0S | ¥
rgrry doves| | puog Ao)S | 3%
(BBWE%) BSHESH | ( }oddng wipssou] | ¢
GETHEZTH | C 90k} adl4 20DJg WIDSSOI) | )T
(000SXC CXG/XGY) SMEsmE%| | 000€XZ $XG/XGYy WIDSSOID | gf
(O00EXC'EXG/XGL) T | | 000£XZ'¢XG/XG/ WIDSSO.] | Y&
0GIYSOV r&fi | ] 0G1gSOV Joj 8IL 9pIS PoWiojeld | Te
EENYH MIEE | © J0}DNSU[ 3804 AXEE | M2
BEG4% WZ| HEm| || do) 8[od UM W) 8jod [BeiS | Vi
B[ ALD) NOILdI¥0S3A [NIvd

®EEE

2-121


Z00045
無地

mt-nakagawa
テキスト ボックス
DWG No. DL-E-03



I-0 HEOHE HE(RD
-0 odA| 9j0d 8|0d uonosg

¥0-3-1Ad 'ON OMN\Ad

0oo0‘ch

AYL

(00}/1=S) 7 —U0IDAB] | —UOIDAB|T
i N
o
N o
7 o
HUREHTAHY [ WG —13UD J0j 31 po4iDg | 301 |
—4GLyWEa| || ©)D|d DD|J [DUORDN 8SsUDdD( | (O|| .
WEEED | | 310Id J86UDQ | g0|| L]
; WERTR | | 9304 JAqUINN 9[0d | V0l ,
0ST¥SOV/ 0G4SOV )-6 CXCLF6 MY MEE | 9
[ (&Z%%/ T8 )00SXIIN § 63 | | (990Jg/310d)00SX9LN IIN%IOH | 1L 7 M
[ (GZHE/ZH)0CIXILN § G£ 0 | ¢ |(300Ig/WInssoR))0g XTI YINBYOE | 97 . S
99 | 61 J8YSD 2I0Nbs | I7 | i o
(BM/HE)OGEXIIN J h£ 9 | ¢| (WIDSSOX)/3[0d)0SEXSIN INN%YIOE X >
[ (ZHE=/HE)00VXIIIN Jr¥arC 6 | ¢ |(WISSIR-fi/o0d )00y *9T J1og U o | 7 S
[ (Wwbsggpl) BwE |98 (WWbsgEAT) S BUIPUNCIH | TG S
(2c—8%) ZW®H | | (¢¢—8c) J0joeuun) UOsseIdwio) | 5 v X
WA | | [OUIUIS] SJj POT| 35 V
I V152 % L A DOGTX71 POF PUTOT | GG 7
J-1£WE| T RUELRNIEZ 7
@9E| ¢ POJADIS | W | .
WC -6 T sppnquIng | Wy
NIEC ZHEWE | ¥ AIEE JOYOINSUI ADYS | S 7
WAL nCNE | 8 S[quily[ Joj iy pu3 poaq | %
WERCOCNE ] ¥ Joyo[nsU[ Jof dIy pu3 poaq | Ay e @
x5 Wog 3IM ADYS | 3
[({A3¥I% -1l (31qnoQ) pudg ADYS | Vi i
(HBWE%) RTHEZM | ¢ 1Jjoddng wipssou] | I¢
GTHEZE | 7 8dAy adiq 990Jg WIDSSOI] | H¢ 7
(O00SXC CXG/XGY) SMEHWES | | 000€XZ €XG/XGy WIDSSOI) | 8F
(000GXT'CXG/XS/) TM | ¢ 000€XZ $XG/XG/ WIDSSO01) | VE ee
0SLYSOV+ 68l | ¢| 0GIYSOV Joj al dol pauiiojaid | N;
ZRICE NS | © TOJO[NSU[ 1504 AYEE | M | e e
Jeacrevzana| 9 donS ISIML | F 7
(0ST¥SOV)E< SCBIs MIES | o] (0GI¥SOV)MIES J0F W) pu3 poaq | it | e e
Fadegh] g A3 19%005 | @ 7
FLa—¥| g EEILEIRA
WCRar-UCL] 9 SIY90yS Joyduy | g7 | ae
80| g| J0yoINSU 9SIq | VT | 7
BLea% WZ| BeEE| || [PNI0D o[od WM W[ 8[od RIS | Vi
EEIR NOLLIN0530 TWihd |

E

Gad

AL

2-122


Z00045
無地

mt-nakagawa
テキスト ボックス
DWG No. DL-E-04



-0 WBOHE BBl (uowwoy) (341 Ao3S) (3lod £p3S)
7-0 8dA| 8|04 8|0d Uonosg A G—|—UORDAS|] D—|—UOI}DAS|]

G0-3-1d ON 95MM\d =
(001/1=S) |

| (84im AD3S)
| g-—|-do]

000'C

WANEETHHY [ WG|  DUIqUIO—TIUD Joj dJil pagiog [ 301) ]
—{ALYWEE | | 9)D|d bD|J [DUCRDN @ssupdor | 0] !
WD 3}pid J8bunq | 01| o
eRHB 810|d JaquinN 8|0 | Y0I| 7 o
(0G1¥S0V/0G 4SOV ) -6 G¥CLF6 4% MIEE (0GI4S0V/ 0SSOV JMEE 04 Jopauu) edky 1og | i/ N m
Z94 | 0 oSO} 6IDNbS |
(Z4/FR)OSTXOIN I~ £ 310 (wiosso1)/3[04)0SEXI LN IMNBYOEH S
(WUIbSgEAT) SR (W81 (WUrbsggAr) oM DuUIpunoIy 3
[}
x

(22—8¢) £M%H | | [[c¢—8g) J0308uU0) UoSsaIdwio) 7
WM | | [DUIWIS] i PDoT] 7
00SIXyL #WE | | 00G Xy | poy punoiy \“
N85 1 SID[J ADYIS
#HE| | poy A0YS |
A A aponquing .
M Faimgs | | AAEE Joyoinsul Aoy
BACARLONOHR | ¥ 3|quiy) Joy duig pu3 poaq
HIBLGAOHE | T Joyojnsuy Joy dug pu3 poag
Gy &% [HOS SJIp Ay
(C) Aags| | puog Ap}g
(BEHEY) GSHETY | T 3oddns wipsso.) [ ¢
(00GIXCCXG/XGY) TaMptiazs | | 00GIXZ'€XG/XGy WJpssot] | O
0GLYSOV F6EI ¢| 0GIYSIV Jof o1 do| pauLojeid | N;
£RIYN MIEC| € 103D|NSU] 1804 AXEE | X
yhagceyrane dons ysmL | P
(0S1YSOV)E<ccBls MES (0S1¥SIV)NIEE o) dwibjg) pu3 poaq |
FENGGh 2A3 199905 | (¢ |
Faa—y ESICEIR
WCR4i-UCL] 9 SP{ODYS JOYdUY | g7
=8| 8l JOJOINSUTISIT | vz
BeGax WZ] HEE [ || [IDN'DD 3[0d QA WZ] 3[0d B3IS | VI
B8 LD NOILJIS0S30 0Ny (8104 AD1S)
(3dIm ADYS) D—1| m_o._.
GAREHTREY | WG BUIGUITo—T}uD 10j 3J Pagiog | 301)
-yccYyua | | D|J [DUONYDN 3saupddp | (01|
WEEHT | T 3}0]d Jebun( | €01 E—
WeEUR | | 3}0]d JPqUIn 3jod | V0|
(0GTHS0V/ G TUSOV )6 CECLF6NW¥ MRS | 9 WL

¥¥9 | 0C JoySOp 8Jonbs | 3/ |
(Z%/HR)0STXIIN I c£4ay | ¢| (WIDSSOI)/3104)05E X9 LN IINBYOF

WLBSGEAI) % (Wel| WUrbsgeA[) 3JIp bUIpUnoSg | 1§
(¢2-8¢) £M%H | 1| (2¢-8¢) 10}99UU6) U0Isse.duio)
+WRle | | |DUILLIB] BJI\ PDaT | 3G
00STXV L #WE | | 00SIX71 POY PUNoI9 | g
GIHEEE| | 19Y0IG 3[04 ADYS [ 17 |
8E| | 3Pd A0)S | dp
(BHZY) THETH | ¢ 110ddng Wibsso1) | I¢
(00SIXT'CXG/XGY) TMUBHZR | | 00GIXZ'EXG/XGy UlIDSS0L) | O
0GIUSOV+6®HI | €] 0GIYSOV 40j 81| do] pswiiosid | Ng
R YN AIEC| € Joyonsy| 3804 AXEE | N
NeagreNrane ADNS ISIML | T
(0GI¥SIV)£ < BlE MIES (0ST¥SIV)NYES 10§ duibf pu3 poaq | 3¢ |
FLNGLA REREISNA
Fea—y SA31Pg [ 2 |
NG G4l L dpooys Joyoduy | g
Z810 | 81 JOYOINSU[ I8Iq | V7 |
HiG4% WZ) BEE| || [IDN'DD) S[od YA Wz| 5[0 [983S
B [ALD NOILJI¥OS3A [0H1Md
(3104 A03S)

0008
000°CL

2-123



Z00045
無地

Z00045
無地

mt-nakagawa
テキスト ボックス
DWG No. DL-E-05



QIEBOHE [ 06] HEPE

(—U0NDA3[]

| —U0I}DAS3

(001/1=S)

90-3-71d 'ON ©OMNAd

Q 9dA| sjod [3ap 6 9|3uy aul ] ojSuy Aresy =
|
|
|

SWREETEHE [WS] DUqUID—}UD o} 3JIM P3qJog | 301
—{GLYW®B | || 9}0|d O[] [DUORDN 3S3UDdDdr | G0}
WEEHY | | 93b]d Jebudq | 80|
WEERE | | 8}0]d JSQUINN 8[0d | VO]
(05 TISOV/ QS TS0V ) -6 CECAF& 44y MES | 9 | (OGIR0V/ 0GRSOV 10 Fopautoy) adky 1og | 51/
(@Z4%/BR)0OSTXOIN 3 £ 440 | C | (9907G/310d)0OSTXGIW 1N®IOE | L |
(@ZHE/TM)0C XL 3 £ I | g [990Jg/ WIDSS0I))0CIXgTN INRYOG | 9L
TFY |3l J3USDM 2J0nbs [ 3/ |
(ZH/TR)OSTXIIN 3 £ 340 | ¢ | (WIDSSOL)/3[04)J0GEXGIN INNAYIOE | OL |
THE—/TR)00VX9LN Y 1WACE | ¥ [WIDSSOR)—/50d)00yX9IN Hog DUy 3[g0oq | a7
(WwbsgeAl) sae W8I (wuwbsgeAr) a4im Buipunod | rg
(Cz-8¢) £M%H (2Z—8¢) 10y0auu0] Uoissaidwio) | 4G
F [DUIWIB] BJiM PDET 3G
00G Xy | #arE 00S1X¥1 POy punciy [qg
GETREHE 19o0Ig 3[04 ADYS | Iy
HE | | 3[04 ADYS [y
(MBWE%) BEHESH | ¢ 140ddNnS ULIDSSO1) | I8
“SHxZH | 8 2dA} adiq 900Jg WIDSSOI) | ME
(000SXZ CXG/XSy) SMBBWHE® | | 000£XZ €XG/XGy WIDSSOI] | gF
(000SXT'CXG/XGL) TM [ ¥ 000£XZ $XG/XG/ WIDSS01) | g
0G1YSOV + &4k | € |0GLYSOV Joj dl] 3pIS pauliogdid | 1
BN YN NIEE | € J0}DINSUI 3S0d AIEE |
NGRaLceNYaag | 9 doNS JSIML |
(OSTYSIV)E << c@IE AIES | 9 |(0SIISOV)AYES J0F JWD[) pu3 poaq | 4g
FENGGAT9 9k3 39905 [ Az
FLA—¥ [ 9 EENRERRA
ANCHAE-UL [ 9 SP9DYS JOyduy | gz
£8m (81 JO}D|NSU[ 3810 | V7 |
BEG+% WG| BmEE | || dD) 5jod UM WG[ 9[0d [993S | gl
BE ALD) NOILdI¥OS3 [NINd

005

00%

==

O

00l

o
'S}

4

b

Iy

005

xo1ddy 000‘c

'3

X

000Gl

2-124


Z00045
タイプライターテキスト

Z00045
タイプライターテキスト

Z00045
無地

Z00045
無地

Z00045
無地

mt-nakagawa
テキスト ボックス
DWG No. DL-E-06



1HBOHE HEH —UoIDAS[] | —U0NDAB|]

£0-3-71d 'ON ©SMNAd

J 9dA] 9jod SsoJolsAQ w i
|
(001/1=8)

xoiddy 000‘¢

S
SAREETYHE WS buiquio—13up Joy a1 paqiog [ 301 Af )
—yctY¥Es | | 810|d DD[J [DUOIIDN 8saubdor | 0L
WYY | | 30| JobubQ | 80} i a
WESHE | | 310]d JqUINN 3[04 | VO '
[(0ST¥SOV/ 0SSOV )6 GXCLF6W¥ NS | ¢ H
(®Z8i%/HW)OGEXGIN 3 ¢ £9aw | | | (390J8/3[0d)0SEX9LN IN®YIOE | 1L ‘-
(4S8 /ZM)0C 1XOIN 4 6 £4an¢ | ¥ |(890Jg/Wipssoa))0Z IXgLN ITNBHOE | 9L m%
zH9 |11 J3USO\ 5J0nbS |3/ vk
(ZH/TR)OSEXGIN 3 £ | ¢ | (WIDSSOI)/3[0d)0SEXGIW INBYOE | OL —
(THE_/T8)00VXQIN JTWATCE | ¢ | (Wossr)—/30g)00r¥gIN Jog bullly amoq | g/ | i i o
(WuwrbSBEAL) BWE [WBI  (WWIDSBEA[) SJim buipunoi) | G : O
(cz—8¢) +weH | | (2¢2—8¢) J0y29uu0) UoiSseIdwio] | 4G 7 W
WG | | [DUIWJB] BJM PDa] | 3G . . N
00G Xy | 9 | | 00G1X¥1 Poy punoid [0S | i i o
WWOOCI=1 AAMNYAALY | ¢ WWOOZ =1 Pudg SSS[UIDIS | 85 ! ! =
J-1Z8% | ¢ S0Id ADYS | dv
WE | POY ADYS [Ny i i
NC AL ~6 3ponquIn] |y )
NICE ZREHE AEE J0I0NSUT KIS |y i
B CAEL OO HR a|quiiy] Joy diig pu3 poaq | v .
EZBCCMCHR Joyo[nsul Joy diig pu3 ppaQ | HY i
3% W0y 2 AD3S | 47 '
(rcE) ARaX | T (a19noq) puog AD)S [ vy
(HHHZE) GRSHXTH | }Joddng wupssos] |8
UTHEZSY | ¥ 2dA} adiq 90D4g WIDSSOI) | YE
(000EXZ'EXG/XSY) THEHSHEE | | 000EXZ'EXG/XGy WIDSS0J] | gf
(000CXC'EXG/XGL) TM | T 000¢XZ ¢XG/XG/ WIDSSOL] | V¢ .
0SIYSIV +6iil | & |0SIYSIV 40§ 3] 3pIS pauliojald | Ty 7
ZBIYH AES [ € J0IDINSUT 1SOd AYEE | ¥
NGALRENYGAB [ 9 dOAS YSIML | 11 |
(OSTISIV)EZECBIE MES | 9 [(OSIESIV)MIES 1o duiofy pu3 poaq i
FANGLA 9 dA3 1934905 '
Faa—¥ | 9 RENZIE |
NCHRAZ-UCL| 9 3P{ODYS JOYIUY | gz .
Z80 (8! J030[NSU[ 38IQ | V. i
HEG4x WG| BRW | | | do] ejod WM WG| Bod [993S | 81
B&[ALD NOLLI¥OS30 [WNTH |

X
X)L

N

005C

000°Gl

2-125

/,

N /
\.000°¢] /

@—F7



Z00045
無地

Z00045
無地

mt-nakagawa
テキスト ボックス
DWG No. DL-E-07



1 IEBOHE HE&ZHE

4 9dA] 9]jod uoi30ag SS0I2I9A(

80-3-1d 'ON ©MNd

(001/1=S)

HHWBETWHE WOl DUIqUIO—[UD Jo} 8JI\ paqiog | 301
—UGLYW®E | || 9}P|d PO [DUOI}ON 3saubdor | (01|
WLEEY [ | 31b|d Jo6unq | ol
WeBER| | 3}b|d JAqUINN 3[5d | V0l
(0GTISON/ 0GIUSIN)-6 42 CLF 6wy MRS | 9
(&ZHX/TW)OSCXIIN 3 £ 0% (8901g,/310d)0GEXI TN INNBIIO8 | 'L
(GZH%/ZMW)0ZIX9IN 3 £y | v |(2901g/WIDSS01))0ZIX9LN YINBHOE | 9L |
THY | 6 18YsDp, 840nbg | 37
(ZW/TR)OSCXOIN I # £ | | (WI0SS0I)/304)0SEX9IN INNBHOB | 0L
(ZWUE—/TW)00VXIIN N¥CE| ¢ A
(WWDSEEAT) SHE | W8 (WWDSEEAI) 3IIM buipunoid | rg
(44 DEL LTI (¢Z-8¢) 10193uu0) UojssaIdwio] | 46
EWARE| | [DUIWIB] 3JiM PoaT | 35
00G XY | W | | 00S1Xy1 POy punoJg [ qg |
J-1C8E | 4 9)0|d ADYS [ df
wyxE| ¥ POy AD3S [ Ny |
ANCOMC—6] ¢ apPNquiny | Wy
MES ZRESE | MIEE 10YDINSU[ ADYS | yiy |
A3 4302% 1D 3|quily] Joy diig puj poaQ| 1y
WEIBLcOoh®]| 8 103o|nsu| oy dug pu3 poaq | Hy
B [W0g I ADIS | 47
(UCE) ARVRE | | (219n0Q) puog Ao}S | vy
(HEHEE) GSHESE | ¢ }Joddng WiipssoL) | ¢
GTHETH | ¥ 2dk} adid 99pJg wibsso) | ME
(O0SIXZT'EXGLXGY) THMEWHEY | C 00GLXZ'¢XG/XGy WIDSSOL] | O¢
(000EXCEXG/XGL) T | ¢ 000EXZEXG/XG/ WiDsso.] [ V¢
0S1¥SOV+ 644 | C[ 0GLYSJY 404 a1l dol pauiiojaid | NZ
IBILE NS € J10}DINSU| 3504 AMEC | Me
NAALAEJYGAU| 9 dDNIS ISIML | T2
(0SIISIV)£<ccBle ST (0STISOV)NIES Joy dwib) pu poaq | 4t |
FAIGLK 94318208 | (¢
FLA—¥ ®A31Pg [ 3
NG G4ri-UlL SI%90YyS Joyduy | g¢
80| g J0Y0[NSU[ 3810 | VT |
BLeax WG| HEE D3 804 UHM WG| 3[od [03)S | al
BE[ ALY NOILJI¥OS3Q [N

Z—Uo0I}pAs3

0000,
0000

——

NC X

=1

i

| —UOI}DAR3

o

0062

xoi1ddy 000‘C

000°Gl

2-126



Z00045
無地

Z00045
無地

mt-nakagawa
テキスト ボックス
DWG No. DL-E-08



D [KEOHE (WVee) BES
D 9dA] (AVEE) 3lod [euiwis |

60-3-10 'ON ©Md
(001/1=S)

GMEBE TR Q)| DUIGUIS—}UD Joj S\ paqidg [ 30}
~4GLYWEB | || 9)0|d B[4 [DUORDN @seundor | 40|
WEFWT | | 91D|d Jobudq | 80}
VERRR| | 93] JoqUINN 310 | V0]
(8¢ N0 / 0GINSOV) ~6cxcerewy [ €] (8 nD / 0GI¥SIV) J0yoeuuc) odky yiog | 96
£6FYCFE MRS | UOYIMS BUIT AYEE | 86
REENIEC | © J8}s3.Jy BUIUIUBIT AJEE | V6 |
ﬁ;@:ﬁﬁwz-&nﬁza MEE | 9 AL
(#Z3x/HB)0GTXOLN 3 LW 1L
(@Tox/ZH)0ZIXGIN 4 6NN 9L
ZHY | Gy Jaysop aionbs [ 37
(Z4/TR)0GEXOIN 4 A £k | gl (WI0SS0I)/310d)0SEXIIN IIN%HOE | OL |
(ZME=/HR)00VXILN JIWACE | ¢  (WosSon)-i73iog)O0y¥gIn g Dty aigroq | a7 |
(Z4/9R)00V¥9IN 4 6 £4 al (WioSs02)/304)007 ¥ N8 | V2
HeT®| ¢ s|ppos adid | g9
(0510Ad) #EH1(c 4 [ W[ (0G10Ad) 81990 Joj adig Uondelo.d | ¥9
(wwrbsgeAl) i [WOY (wwbsggAl) aam Buipunosg [ rg
(22—8¢) ZM&H | ¢ [(¢¢—8F) J0}J09uU0) UOISSaIdwio] | iG
FWARIE| ¢ [DUIWIR] 3JiM PoaT | 3G
00G1Xp | #heE | ¢ 00G Xy POy punoJd | qg |
N6eadaveac£LY | 9| pubg SSa|UID}S | g6
W0y=18%% OAd | ¢| W0 y=1odid USo330Jd DA | VS
N-AZ8% | ¥ RLUELRSIEZ
x| 7 POY ADYS | N
NG\ ~6| ¥ apnquan) | Wy
NIES +RIBEE | ¥ AAEE Joyoinsul Abys | v
BACARLGGCHR| QL d|quiry Joy dug pu3 poaq | My
WIRLGACHR| 8 Joyojnsu| Joy duin pu3 poaq | Hy
% WOS aim A0ys | 4%
EE) AAVBE | | (a19n0q) pung A03s | vy
(BSWEY) AEHESE | ¢ 340ddng wipssou) | ¢
GITHEZY | T 9dAy adig 90DJg WIDSS0I] | N¢
(000EXZ'CXG/XG/) M MWBle | G| [pUMIR] )0} 0DOEYZEXG/XGL WSSOI | of
(00GIXT'CXG/XGY) SMBISmE® | ¢ 00G1Xg §XG/XGy WIDSS0I] | OF
(000SXT'EXG/XSL) M| 000£XZ §XG/XG/ WIDSsoL | V¢
WWO'y MEHTG=SaL | W6 Wuwipy 3Jiy pulg wnuwinly | 02
8N YH MIEE | € J10}p|Nsul 1S0d AXEE | XC
NGALGENYGAY | © dons ysmL [ TT |
(OSTYSOV)E<cc®is MSS | ¢ | (0STESOVIMISS 10§ JWf pu3 poaQ | 3¢
FESGGA] © 9K3 195905 | 0¢
FL—¥| € 9k TIog | 3¢
WCRar-UrL| ¢ SMOPYS JOUIUY [ HC |
8O 6 Jojo[nsuy osIg <N
BLG4% W] §RE| ¢| dp) ejod YyIM WIZ] 6[od (0835
BE| ALY NOILI¥OS3a I

{—UoI1DA3[3

| —UOI1DA3|]

000

"xoiddy 000'c

00Z'

00zl

000°¢

000}

2-127


Z00045
無地

Z00045
無地

mt-nakagawa
テキスト ボックス
DWG No. DL-E-09



HIGEOHE (MIL-AMES) HE | EY
H8dA] (paseys AMLI-ANEE) @lod [euluuie |

0T-3-1d 'ON ©Md

(001/1=S)

I

SR ET@RIH [z DUIQWID—UD 10} BIl) PagIog | 301

-~ GLY¥WB | || 9)D|d bD|J [PUSHDN 9saUbdDr [ (0}
WLEYUY [ | 3)p|d Jabupq | g0l
WERHR| | 310|d JAqUINN 3[0d
REE M € J3ysauly Buiuyybi AMLL
£GrYCFC ML T UOYMS BUT ALL
£6)YCFE NEE] L Uo3IMS SUIT ACE
REFENEE| € J3}S311y DUIUYYDIT AMES
[ (SH/BB)OSCXIN 3 £ 44 | 8l (WI0SS0I)/30d)0GEXIN IN%IIOG
¥aT®| ¢ 3|ppos adid
(0S1OAd) ®E#(c—% | W8 | (0SIOAd) 3I90J 40) 3did UOR3301d

B

(WWIbsGCAL) S

(wWwbsggAl) aJi buipunois

(2z-8¢) +mnz

(22—8¢) 40395UU0) UOISS21dUWI0)

|

+M1HI ] |DuUILLIa| BJIM PDa]

008G 1Xy | #H | 005G IX¥| POY pPunoi9

N-1£8%] T 310|d ADIS

#HE| ¢ Poy Aot

nGa\C-6| T spPNqUINg

NICE FEtB8x | MIEE Joyojnsul Abys

BACAGLOGEHR] 8 |quiyy Joj dug pug poeg

BERLGNONR | ¥ J0yp|nsu| Joy diig puj ppag
g 109 SlM AD1S | 4
(el Ry AVBE| ¢ puog Ab}S | 3
(HSHEZE) RSHZTH | ¢ 1Joddng WIDSSo1) | 7

GTHETH | ¥ adAy adiq 93DJg WJDSSOID)

(00VCXC'EXG/XGL) TH

L (OOvEXZ'eXG/XSL) BM | 0
(000£XZ'CXG/XG/) TH EBla

DUIIR] 10} (00EXE §XGLXG/ WIDSSOR) | (]

00¥EXZ ¢XG/XG/ wiossol] | 3

€
¢
00¥¢XZ'¢XG/XG/ WIDSSOLD | I¢
1y
n

(00SIXC'CXG/XGY) THHBHZHK

00G IXZ $XG/XGy WIDSS0I] | OF

+#2a MLL| 8L

ALL 10} Joypinsuj uid | WC

842 AEE | 8L

AMEE 10J J0DINSU| 3804 | MC

NRRLAENYLGAY

dong ysimL | T

£ccBie ML

AM11 o} dwb|) pu3 poaq| 9¢

£rccBIE MES

MIEE 10§ JWo[) pu3 poaq| 3¢

FLN RGN

PAF 105 | 0T

L=y

dATTIog | J7

NCGAG—UrL

SPPOYS JOU0UY | 80

E0]

JOIDINSU[ 9SIq | Vg

dbJ 8j0d YyM WG| 8[od [831S| 81

NOILJINOS3A [UNile

9
9
9
9
9
9
4}
Hecey WG| HEE| ¥
ALY

Bl
¥4

19 €I
YCIW

0091

0091

005C

00071

¢ —uoljona3

———— 1

T ——— —

==

0007
| ‘
ainl

TT
mi|

;ENSE

0001

0001
N\

0001

—r—

000°GH
‘ 00S

: i H
| |
- o
s | |
§ Ik i
| |
QT
ROl I
o
- J —— %
9 4 ;
S A | — B
- @ i
0091 0091 7

00£°} 00£°1

¢-uonons|3

I

| —UONDAS3

m— |
e F — — —

2y &

==

=t ————
|
|

N

QAR

005C

000}

I

005~ 000" 0001 000} 000

0081

0007

000

000°GL

2-128

@Aﬁ 11

|

q %u
‘\r — \/‘\“ r‘ 0\
H ~ - <

QIL |

| ®—

@ I 1
O Ay \—y

omﬁ oow.ﬁ

00L°L 00L°1



Z00045
無地

Z00045
無地

mt-nakagawa
テキスト ボックス
DWG No. DL-E-10



I [SEQTE (MI1'ES) BNE| oY
|-18dAL (AN11€E) 8lod uoneuiquio)

T1-3-1d 'ON ©MNd

(001/1=S)

SR BB TR (WG| DUIquID—[juD Joj 3Jim PgIog 301
~yGLywga| || 91bid o4 jpuonoN ssaundor |01
WYY | | 230|d J3buog|gol
VEREE | | 91D]d J2qUINN 30 | V01 |
[ (4T84 /TH)OCIXOLN N e | | Wipss0.Q)0¢ IX9LN 1IN0 [ 9L
TEY| 9 Joysop aJonbs |3/
(ZW/BR)00V*¥ILN 4 G £ | | (wi0s$01),/3104)00F XL INN%II0F | VL
(wurbsggAl) waes WBl  (wwrbsgen|) 8 Buipunous g
(zz—8¢) +maH | L[ (¢z—8F) J0)90UUOY UOISSaIAI0) | 4G
FWARIS | | [DUIWIB) UM PO2] |36
00GIXy| B | | 00G X1 POy punoJs | qg
I-1ceE] | 310id ADIS | d¥
woE | | POY A0S [N
WCRIL-6] | sppnquiny |y
MIEE Eaees | | MIEE Joypinsul Ab3S |
BCARLONONE] ¥ 3jquiy] Joj duy pug poag| v
WIBLGCHE] T Joyo|nsu| Joj du9 pu3 poaq | Hy
42 00T sam AoIS | 4
[N IR% 1N puog A01S | I
£ e
4 e
z A
] o
¢
¢ N
¢ A
v

WTHHG LR yoddng Jojp|nsu|
(HEUTE) RSHETY 140ddng WJDSS0J)
“SHEZHY adky adid 89p.4g WIDSS0I)
(O0GIXT'EXG/XGY) THbi s 00G IXZ €XG/XGy WIDSS0J)
(000EXZ'E€XG/XGL) M 000£XZ"€XG/XG/ WIDSS01)
0GLYSIV + & HREl 0G1YSOV Joy al| do] pawioja.d
RN Y AICT Jo}onsuj 3sod AXe¢
Beo+y WG| RS dod 3j0d UM WG| 3[od [991S

BE ALD) NOLLdI¥OS3d _@_

{—uonons[3

———]

————— T SF — T,

| —U0I}DA3|3

00L°C

xolddy 000‘c

0008

000Gl

2-129



Z00045
無地

Z00045
無地

mt-nakagawa
テキスト ボックス
DWG No. DL-E-11



. uowwo 2JIM AD1 3l0d Ap
o1 IEEORE (M11'ee) BB 5 M Nﬁlco:o>w_vm gm Tco:ommvv_m om __lmo:w\w_m
2-19dR1 (AM11°6€) 9jod uonoeg uoneuiquog

¢T-3-71d 'ON OMNAd |
SUREETYRY [ WG|  DUIGUIP—1UD Joj dJif pagIog [ 301 :
—4cLy¥Wma| || 9}pid boj4 [PUORDN wmw_._w%_, qo||
WEEYY | | 9}D|d Jebupq | 40| i
Bomasl | ¢ B ey i oio4 Ao
§§@%&M@W@ﬂ¢ﬁ% NEE NN_ _ n_ uam
N ALK
zEY 0 | g—1— d o}
GSHX/HB)OGCXIIN N h£yarw | T (890Jg/810d)0GEXS [N IN%HOG | 'L ' [~
SHE_/HE)O0VXOLN JAWALE | ¢|  (Wosson-H/a0d)00sx9i o5 DU agmg | g7 S
(WurbsgeAl) #4eH [WBI|  (WWbsgEA[) 3w bUpunoiy | g S
(22-8¢) ZM%H | || (¢¢—8¢) J0}09U0) UOISssIdwoy 5
MR | | |pujwia] 8\ poe | 3G 2
00S X7 | #HeE | | 00S1X¥1 POy punoij | qg g
SCHE T STOITAOTS [ df ui
#OE | | POYADIS | Ny
WCMIT-E| | SPPRNQUINT [y i
MIEC ZoEEE | T MIEE Jo3oInsu ADIS | My
BWECZERNCRR | ¥ S[qUIYL J0} dlIH pu3z poa(Q | ry — " —
BB cHE | ¢ YONSTY 10] 4179 pU3 po3q | Hy 7 F 1 i
X oL SIMADIS| & ] T
[IZA3XISY A pubg A03S | 37 | i NC X ¢
ETHNEER | € 1J0ddng Jo}pInsu| | wg
(EEWHEE) GSHEDH Yioddng wipssox) | ¢ 7
GEHESH adA} adid 90DJg WIDSS0JD | NE 7 7 7
(00GIXZ EXG/XGY) SMEswaE: 00G1XZ €XG/XGy WIDSS01) | OF 7 :
(000SXZ'EXG/XGL) 38| ¢ 000EXC $¥G/XG/ WIDSS0I) | Vg § ] §
0G1¥SOV+6#H | €| 0GLYSOV 40j diL do| pawiojaid | NZ @@
BV TH NS | € 1030|NSU[ }S0d AMEE | M H *
JracrENZan® | 9 dons ysmL | 17 | = @ 6
(OSINSOV)£ << Ble MES | 9] (0S18SIV)NIEE 105 WD) pu3 poaq | 4
FENGGR] 9 9AFI9N0S [ QT | . 0GG 008 008
rLa-¥| 9 @A3110g [0 i 002
WCR4a-UCL] g 3[YoDyg Joyduy | g7
80| g| J0}0|nSU[ 3817 [ VT '
BEG4% WG| [ME| || [PN'ID) 304 YPA WG] 310d PaYS i
BE[AL] NOILJI¥0S30 [ (2.ip AD}S) ,
SPARE AT @eH | WG] DUIQWID—NUD Joj 3| Paqiog | 30 7
—(nLYWEl 9}0|d bb|4 [oUORDN @saubddr | qp| . A® _Oﬁ_ \AO#WV
WLFHTY 91Did J9bubQ | gp|
WSEUR 31D|d JAQUINN 3]0d | V0| D—|— d O._.
(0GI¥SOV/ 0SSOV ) -6 G¥CLF6 44y NS | T 1| (0SI¥SOV/0GTESIVIVEE o} Joyoauuin) adk} Jog [ AL ]
ZTHEY | 00 JaUsOM 2onbg | 3/ |
(@THE/BB)OSTXIIN N f e | ¢ (39018/3104)0SEX9HN 1NFYOF | 'L
Mswzmm TH)OCLXOLN S £ | ¢ G 9/
THE—/HB)OOVXILN Jarwarcs | ¢
WwbsgeAl) srE (U8
(cz—8s) +WeT | | (2Z—8¢) J030auu0) Uoissaldwo)
IWARE| | [DUIUIB] BJIM PD&T | 3G
00S X7 | #HeE | | 005 1X% | POy PUnoi) | ag
GEREEE| | 19%90Jg 3[04 ADYS | 1y
BE| | 3104 ADYS | 9 |
ETHDEIE | ¢ }40ddng Jo3doINSul | NE
(M8HEE) G SHETH Hoddng Wwipssosd [ 18
GTHETH adAy adid 29pJg WJINSSOI] | ¢
(00GIXC'EXG/XGY) THB Bz 00GIXZ'€XG/XGy WJDSsOL) | J¢
(000EXC'CXG/XGL) TM | € 000EXZ'EXG/XG/ WIDSSOJ] | YE
0G1YSOV+648Hl | €| 0GLYSOV J0j 3iL do| pawiojaid | NZ
FBNCE NIES | € JO}D|NSU| 3504 AMEE | N
NeaLeeNYaae| 9 doays ysimL [ 1T |
(OSTHSOV)E << BIE MES | 9| (OSIESOV)NIES J0) GUiD[ pu3 poaq | 4
FEIGGA] g 2k3 19005 | 0z
FLa—¥| 9 EENLEIRA
WCRAG—UCL| g SP{ODYS JOURUY | 87 |
I8 ]| g, J0YDINSUT 3SIA | VT
HEG4% WG| H@E| || [ON'UD) 3od YRR WGT 310 PaYS | Vi
BE[ALD NOILJRIDS3a [t (3|0d AD1S)

2-130


Z00045
無地

Z00045
無地

mt-nakagawa
テキスト ボックス
DWG No. DL-E-12



MIEBOHE HBX
[ 9dA] ajod ‘9jod adip Ae1S
€1-3-1d ON OSMWMd

—UOIIDAD —UOIIDAD
(001/1=S) ¢~ UoHDARI | —U0I}DAB|3

000

SPHMBE TS WG|  DUIqUID—RUD Jo) 3Jim Pagiog [ 301 7
—¢eLYWEE | | 930|d Bbj4 |puonoN asaundor | G0l :
WEEYY | | }0|d Jobunq | g0l |
x| | 910|d A0YS | d .
s | | POy oIS | Ny %
AC OGN~ | appPnquing | Wy
IS HEIB8E | | AIgE J03o|nsul Ao3S | My X
WALAACOGCHR ]| 9 8|quiyl Joj dud pu3 ppaq |y 7
HEIMCGoHR | ¢ Joypinsu| Joj duiH pu3 poaq | Hy .
1 {u0g s A0S | 4 i
[T I (epuiS) pupg Ao: Iy !
(MEE) AANAE | | (319noQ) puog Ab3S | vy i
HE6ax WG| BRM| || do) 90d M Wg| 3[0d PRIS | VI
B8 {LY NOILJIYOS3q [N w\
7

xo4ddy 000°¢

@EE®
©O

£ 4

doj

\i , a\

000}

2-131

I


Z00045
無地

Z00045
無地

mt-nakagawa
テキスト ボックス
DWG No. DL-E-13



M IEEHOHE ML) HE|S

000°Ch

2-132

M odRL (ML1) elod [euiuia)
. >
¥1-3-1d 'ON ©MN\d S
K
5]
SHH BT R WOl | UIqUIP—T]UD Jof 3J Paqiog | 30} S
—(cLYMIEE 3}0|4 boy4 jouojoy asaundor | U01 =
WEEYY 3)0]d Jabunq | 801 1]
NERHB 9104 JOquInN 3j0d | Y01 g
8¢ N) / 00LYSQY) ~6C¥CLreNay| € IS auuo) adf o :
R8T MILL| € J3ysauly bulupyby AY|L | (6 |
.mC.K\».n MLL| L I YIHMS wﬁki_ 26
9 (10} J0}03UU0) 30A} AL
Z Mws_m\%n_abgs ANRYOA | [/
4| (8904g/winssou))0z X9 LN INBYOE | 9/
«mu 8¢ | 3]
(SHE_/HE2)O0Y¥9LW Jarwarcé [ g (Wissoi)-j/30d)005XgI 10g Duwsy aignog | @/
ZH/HE)0OVXILN J GLary [ ][ (Wipssox)/3i04)00yX9LIN INNRYOE | V/.
BaTR| ¢ appog adid | 49 |
(g | Wy|  (0GIOA) 2IgP) L0} adid Uondaj0ld | g
wwbs! wQy| (Wuwrbsgg) aaim a....v::oé [
B 7| (7g-8) oWouue) 0) | 4 VX AL
JWNRIS | ¢ [oUIULB| ap poe] | 3G
00G1%y | wifE | ¢ 00G1Xp| POy punokg | g | N
N63JNYNGLY ] 9 puog SsoJUD)S | 4G 1
Wo'y=18%Y OAd| | w)p=13dld U0I}I3}0id m?_ <n_m
-85 8)0|d ADjS
4g wuw umuo:zﬂ_eowm #
AV
IO ZEHEE [T J0j0[nsu] KD} | T |
[444 3[qUIY] Joj duig pU3 poaq | T7 |
¥ J0j0[nsu| Joj dii pu3 poaq | AY |
Wog SINADES |37 &
(CCR)NCAEE] T puog Ab}S | 3
iz m«&m«x iz 30(} 3d1g 390 ULDSSOL) | Y
(O00EXCEXC/XGL) SM H@le | G PUWRL Jof (00EXZ TXG/XG ULDSSOXy | ¢
000XCCXG/XG. TH| ¢ 000SXZ'§XG/XG/ ULDSSOX) | VE | 4
Wuw'y u.uwmn.umam éwn Wupy s‘g_??____m_ WRUWIN)Y JW_JT
~a Ml DInsuj uld AY|1
yeagecizand § S JS | 17| VLA
(00T9SIV)Z2 <2 &ls M| ¢ (00SOV)RIT oy dumopy pug poag |
FINGLA] € RGN
FLa—¥| ¢ SATTg | 0T
NCWALAUTCL T IPPOYS IPUY | H§E
ZEM| 9 JOYONSU ISIT | V7 |
RECA4x W7| HEEE| ( 0 3104 YW WZ[ 3jod BaiS | Vi |
ECAN NOLLJOS30 [0



Z00045
無地

Z00045
無地

Z00045
タイプライターテキスト

mt-nakagawa
テキスト ボックス
DWG No. DL-E-14



2-2-4  Implementation Plan
2-2-4-1 Implementation Policy

As the Project shall be implemented based on the Japan’s Grant Aid Scheme, it shall be approved by
the Government of Japan and commence after the Exchange of Notes (E/N) between two countries
and the Grant Agreement (G/A) between JICA and Tanzanian government shall be exchanged. Basic

policy and special considerations needed for the Project implementation are shown below.
(1) Project Implementing Body

The supervisory responsible agency for implementing the Project on the Tanzanian side is the
Ministry of Energy and Minerals (MEM), and the implementing agency is Tanzania Electric
Supply Company (TANESCO). The MEM department heading the Project is the Energy and
Petroleum Department, but TANESCO shall head O&M once the facilities enter in service. To
keep the Project moving smoothly, the MEM Energy and Petroleum Department and TANESCO
must appoint project representatives and keep close contact with the Japanese consultant and the

Contractor.

The appointed TANESCO project representative must explain project details sufficiently to
MEM and TANESCO project staff and project area residents so that they shall cooperate with

project implementation.
(2) Consultant

The Japanese Consultant shall enter a design and supervision agreement with TANESCO to
support procure and install equipment for the Project, and produce detailed design and supervise
construction work related to the Project. Along with drafting Tender Documents, the Consultant
shall handle bidding process on behalf of TANESCO, the project implementing body.

(3) Contractor

In accordance with Japan’s Grant Aid Scheme, independent Japanese Contractor selected by

Tanzanian side through open bidding shall procure and install equipment for the project.

The Contractor need to continue supplying spare parts, support for failures, and other services
after the project is completed, and as such must give due consideration to a post-delivery

communication and coordination for equipment and facilities.
(4) Need for Dispatching Engineers

This Project is complex, combining construction of substations with civil engineering,
construction and installation of substation facilities at multiple sites as well as work on 17.2
kilometers of distribution lines and reinforcement of transmission lines spanning 7.5 kilometers.

Construction shall also need to be coordinated with existing substation facilities which need to
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be linked. With the majority of the work being done concurrently, it is essential that foremen
familiar with the Japan’s Grant Aid Scheme be dispatched from Japan to keep management and
site guidance for the whole works consistent in terms of scheduling, quality, finished forms and

safety management.

Highly skilled engineers are needed during equipment installation and for post-installation
adjustments and testing for the substation facilities and 132kV transmission lines, so local
contractors cannot be used for anything besides Labors. Engineers must be sent from Japan to

fulfill these roles and handle quality control, technical guidance and schedule management.

2-2-4-2 Implementation Conditions

@)

)

®)

Tanzania Construction Conditions and Technology Transfers

There are a number of general construction and electrical contractors in Dar es Salaam which
can accept orders for Labors, transportation vehicles and construction equipment within
Tanzania, as well as general workers for project civil engineering and construction work for
substations and work on transmission and distribution lines. However, given that this is a Japan’s
Grant Aid Project and requires concurrent work at multiple sites, including mutual coordination
between sites and overall management, it is essential that Japanese engineers be dispatched to

handle schedule management, quality control and safety management.

Meanwhile, highly skilled engineers are needed for substation facility installation and for
post-installation adjustments and testing, so local contractors cannot be used for anything besides
Labors. As such, it is best that Japanese contractors hire Labors and procure mounting equipment
and other materials from local contractors, and dispatch Japanese engineers. Also, the Japanese
engineers are to train Tanzanian engineers on the job training (OJT) during the installation period

as a technology transfer.
Using Local Equipment and Materials

There is much precedent showing that aggregate, cement, rebar and other materials for use in
civil engineering and construction work can be procured locally. Thus, in the interest of
developing local industries, equipment that can be procured locally is to be used to the extent
possible when formulating the construction plan. That being said, Tanzania relies on imports for
the principle distribution equipment and materials needed for the Project. Local Tanzanian
materials are not usable, so materials and equipment shall be procured from Japan or third

countries.
Safety Measures

While Tanzania has relatively less security issues than neighboring countries, they do have cases
of pickpocketing, theft, burglary and robbery. General crime tends to increase after fasting and

before and after Christmas and other religious holidays. There are also concerns that crime
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(4)

intensity could increase in urban areas with increased smuggling of arms, narcotics and other
illicit materials by illegal immigrants and over stayers from neighboring countries. Sites for the
project are located in Dar es Salaam, an area that is easily accessible and easy to monitor project
execution. Still, security conditions could destabilize, and sufficient care must be taken to
prevent equipment theft and ensure the safety of construction staff. The Tanzanian government
shall take necessary measures for safety, the Japanese side shall also be taking the safety

measures.
Tax Exemption

The Tanzanian exemption procedure (including VAT) for equipment and materials procured for
the Project is as follows: 1) the Contractor requests TANESCO to exempt the materials, 2)
TANESCO requests the Ministry of Finance to issue a tax exemption letter via MEM, 3) the
Ministry of Finance issues the tax exemption letter to customs, with a copy issued to MEM and
the Contractor. When procured equipment and materials arrive at port in Tanzania, the
Contractor is required to attach the above copy of the tax exemption letter with the given
shipping documents to be submitted to customs for tax exemption. Care must be taken that tax

exemption delays do not impact project progress.

2-2-4-3 Scope of Works

The Japanese side shall procure, install, test and adjust reinforced, expanded and new substations,

132kV transmission line reinforcement and 33kV distribution line work for the Project in the Japanese

and Tanzanian construction scopes and perform necessary civil engineering and construction work.

The Tanzanian side shall handle leveling of sites, connection of the enhanced, expanded or new

substations to existing distribution lines and other work. Detailed work demarcation for Japanese and

Tanzanian sides is as shown in Table 2-2-4-3.1.

Table 2-2-4-3.1 Procurement and Construction Work Demarcation for the Project

Procurement Installation Work Notes

Item - -
Japan | Tanzania Japan | Tanzania

1. General Construction

To be completed before
(1) Compensation associated with relocation plan o o commencement of the works by
the Japanese side.
To be completed before
(2) Provide equipment/material storage yard o o commencement of the works by
the Japanese side.
. Work safet to be tak
(3) Ensure work safety for site workers o o ork safety measures fo be taxen
as necessary during works.
(4) Support and compensate consumers for necessary o o
power outages during works
(5) Inform consumers of planned power outages o o
during works
(6) Road transport restrictions o o (As necessary)
(7) :vra(g/;de disposal site for surplus soil and gray o o (As necessary)
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Procurement Installation Work Notes
ftem Japan Tanzania Japan Tanzania
(8) Secure connections for construction facilities
(water, drainage, rainwater, phone equipment, o o (As necessary)
etc.)
(9) Procure office furniture and fixtures o o (As necessary)
2. Reinforcement and Expansion of Existing Substations
Reinforcement of Existing Substation: llala Substation
To be completed before
(1) Remove waste and existing structures at the Sites o o commencement of the works by
the Japanese side.
(2) Site leveling, reclamation and drainage work o o (As necessary)
(3) Leveling access roads o o (As necessary)
(4) Drainage facilities for access roads o o (As necessary)
(5) Temporary fence and gates o o
(6) Construction of control buildings (incl. o o
construction and fire-fighting equipment)
(7) Substation civil engineering (incl. equipment o o
foundations, site roads and outdoor lighting)
(8) Substation work (equipment procurement, o o
installation, commissioning, adjustment, etc.)
(9) Earthing works o o
(10) Connecting 132kV transmission lines o o
(11) Extending 132kV bus-bar o o
(12) Replacing 132kV disconnecting switches, CTs, o o
etc.
(13) Transfer protection and control panel for new o o (New equipment delivered by
15-MVA 33/11kV transformers to control building AfDB)
(14) Connecting existing 33kV and 11KV distribution . © ;Ajlzlfasn(;i ;‘;ﬁ;’é’;zc;sgc"rdmg
lines with enhanced substation facilities L
direction.
(15) Replacing outgoing CTs for 132kV transmission o o (on Ubungo Substation side)
line
(16) Reuse existing 33kV outdoor circuit breakers at o o (Delivered under JICA follow-up
other substations project)
(17) Outgoing 11kV distribution lines (to cable head of o o (Connection and testing shall be
the first poles) done by the Japanese side)
Expansion of Existing Substation: Msasani Substation)
To be completed before
(1) Remove waste and existing structures at the Sites o o commencement of the works by
the Japanese side.
(2) Transferring existing emergency generator o o (incl. related distribution line
work)
(3) Site leveling, reclamation and drainage work o o (As necessary)
(4) Leveling access roads o o (As necessary)
(5) Drainage facilities for access roads o o (As necessary)
(6) Temporary fence and gates o o
(7) Control building construction o o
(8) Substation civil engineering (incl. equipment o o
foundations, site roads and outdoor lighting)
(9) Substation work (equipment procurement, o o
installation, commissioning, adjustment, etc.)
(10) Earthing works o o
(11) Connecting 33kV distribution lines with expanded o o
substation facilities
(12) Outgoing 11kV distribution lines (to the first o o (Connection and testing shall be
poles) done by the Japanese side)
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| Procurement Installation Work Notes
tem
Japan Tanzania Japan Tanzania
(13) Connection with existing substation facilities TANESCO to connect according
- o (0) to Japanese schedule and
(11kV side) L
direction.
3. New Substation Construction (Jangwani Beach, Mwananyamala and Muhimbili Substations)
To be  completed  before
(1) Remove waste and existing structures at the Sites o o commencement of the works by
the Japanese side.
(2) Site leveling, reclamation and drainage work o o
(3) Leveling access roads o o (As necessary)
(4) Drainage facilities for access roads (o) o (0) o (As necessary)
(5) Temporary fence and gates o o
(6) Permanent fence and gates o o
(7) Construction of control buildings (incl. o o
construction and fire-fighting equipment)
(8) Substation civil engineering (incl. equipment o o
foundations, site roads and outdoor lighting)
(9) Substation work (equipment procurement, o o
installation, commissioning, adjustment, etc.)
(10) Connecting 33kV  distribution lines  with o o
substation facilities
(11) Earthing works o o
(12) Outgoing 11kV distribution lines (to the first o o (Connection and testing shall be
poles) done by the Japanese side)
4. 132kV Transmission Line Expansion and 33kV Distribution Line Work
(1) Securing access roads, wayleaves and usage
permissions  for  construction of  132kV o o
transmission lines and 33kV distribution lines
(2) Improvement work for access roads, wayleaves
and usage permissions for construction of 132kV o o (As necessary)
transmission lines and 33kV distribution lines
(3) Cutting trees and moving/removing obstacles in o o (As necessary)
above wayleave
(4) 132kV transmission line reinforcement and 33kV
distribution line work (incl. overhead grounding o o
wire)
(5) Connecting with above related substation facilities o o
5. Other
(1) Spare parts, maintenance tools (incl. testing o o Maintenance tools shall also be
equipment) (storage) [used in Japanese installation work.
o
2) Deli i .
(2) Delivery testing o (witness)
o
.. o (selection
(3) OJT(On-the-Job Training) (guidance) of
engineer)

Note: Circles denote scope.

2-2-4-4 Consultant Supervision

According to Japan's Grant Aid Scheme, the Consultant is to form a project team consistent with the

final design and construction supervision based on the spirit of the basic design and smoothly

completes the work. Construction requires mutual coordination between sites; the Project sites are in

an urban area with much public activity, and the Project is complex, combining construction of

substations with civil engineering, construction and installation of substation facilities at multiple sites
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as well as distribution line work and reinforcement of transmission lines. No less than four engineers

shall be stationed to handle schedule management, quality control, work progress control and safety

management: one each for the Ilala Substation, the other substations, transmission and distribution

facilities and civil engineering/construction. Other engineers shall also be dispatched to manage

construction progress with equipment installation, commissioning and adjustments, delivery testing

and other work. As necessary, a domestic expert is to witness factory inspections and pre-shipment

inspections for equipment manufactured domestically, and also supervise to prevent problems after

unloading equipment at the Sites.

@)

1)

2)

Basic Policy for Construction Management

As basic policy, the Consultant is to supervise progress such that the work is completed within
the given construction period. Along with ensuring equipment is delivered on time up to the
quality and finished forms given in the agreement, they are to supervise and advise the

Contractor so that they can perform the work safely at the Sites.

The followings are the main points to be kept in mind for construction supervision.

Schedule Management

The Consultatnt shall compare actual progress against the work schedule planned at time of
contract monthly and weekly so that the Contractor shall keep the delivery schedule given in the
contract. If they interpret work to be behind schedule, the Consultant shall warn the Contractor
and request them to submit and implement plans to get back on schedule, and guide the
Contractor so they can complete the work and deliver equipment within the contract construction
period. The following items shall be compared between work schedule and project progress:
€ Work progress — progress of equipment and material manufacturing and site civil
engineering and construction
€ Equipment and material transport to the Sites — equipment and materials for substation,
transmission and distribution facilities, civil engineering and construction
€ Temporary works and readiness of construction machinery

€ Productivity and actual numbers of engineers, skilled workers, Labors and other workers
Quality and Work Progress Control

The Consultant shall determine whether equipment manufactured, delivered or installed and
facilities built meet the equipment and facility quality and finished forms required in the contract
documentation. The Consultant shall request the Contractor to immediately correct, change or
revise the work if quality or finished form is in danger of being compromised. Management shall
be based on the following items:

€  Verify fabrication drawings and specifications for equipment

€ Witness factory inspections for equipment or verify inspections

€ Verify packaging, transportation and temporary placements on the Sites
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€ Verify working drawings and installation manual procedures for equipment

€ Verify equipment commissioning, adjustment, testing and inspection reports

€ Supervise site installation of equipment and witness commissioning, adjustments, tests
and inspections

€ Verify equipment working drawings, fabrication drawings, and finished forms
3) Safety Management

The Consultant shall consult and work together with the contractor's representative, and manage
work safely to prevent any occupational accidents on the Sites during the construction period or
accidents involving third parties. The following actions are to be taken in terms of site safety
management:

€ Establish safety management regulations and select a safety manager

€ Prevent disasters through regular inspection of construction machinery

€ Decide a service route for transport machinery and other work vehicles, and ensure safe

driving

€ Strictly insist workers take advantage of worker benefits and take leave
(2) Overall Relationships concerning Project Implementation

Figure 2-2-4-4.1 shows the mutual relationships between Project parties including the Consultant

supervision.

Government of Japan [¢«—— E/N \ Government of

¢ / Tanzania

JICA <« GIA I

T TANESCO

» Detailed design approval
 Tender document confirmation T

« Contract verification  *Consultant Agreement *Construction Contract

« Work progress reports, etc. (Work subcontracts)
Japanese Consultant Japanese Contractor

¢ Construction > . Facility construction

Management * Equipment/material
procurement

* Create final design drawings
* Prepare Tender Documents

* Management of the Tender ] .
) * Equipment/material transport
* Construction management . .
* Equipment/material

installation

Site testing and delivery
* OJT

*JICA shall verify Consultant Agreement and Construction Contract

Figure 2-2-4-4.1 Project Relation Diagram
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®)

Construction Managers

The Contractor shall procure and supply equipment and materials for ancillary work on
substation, transmission and distribution facilities, as well as install substation, transmission and
distribution equipment. Further, they shall subcontract local Tanzanian contractor to perform the
work. Accordingly, the Contractor is required to ensure subcontractor fully comply with the
work schedule, quality, finished form and safety measures given in the work contract. To
accomplish this, the Contractor shall deploy engineers with experience in similar overseas work

to guide and advise local contractors.

Given the scale and details of the substation, transmission and distribution equipment installation
work for this project, contractors station at least the number of engineers given in Table

2-2-4-4.1 is recommended.

Table 2-2-4-4.1 Engineers to be dispatched by the Contractor

Title of engineers Nurgber of Responsibilities Dispatch period
engineers
Supervision of all installation works (Ilala Substation),
Local . procurement u?oordination. with related agency,.acquisition of approYal, Throughout  the
supervisor 1 implementation of OJT, equipment and materials

(Substation-1)

procurement management, customs clearance procedures,
labor management, accounting

installation period

Local
supervisor
(Substation-2)

procurement

Supervision of installation works (Msasani, Muhimbili,
Jangwani Beach, Mwananyamala Substations), equipment
and materials procurement management, labor management,
accounting

Throughout  the
installation period

Local
supervisor
(Transmission/distributi
on)

procurement

Supervision of installation works (transmission/distribution),
implementation of OJT, equipment and materials
procurement management, labor management, accounting

Throughout  the
installation period

Inspector 1

(Transmission/distributi 1 Confirmation and verification of shop drawings for | Drawing approval
on facilities) equipment, pre-shipping inspection period
Inspector 2 Confirmation and verification of shop drawings for Equipment test

(Substation facilities)

equipment, pre-shipping inspection, equipment test

and pre-shipping
inspection period

Local procurement Site Manager; Supervision of construction works, On-site Construction
supervisor 1 inspection, coordination with related agency, acquisition of .

. . works period
(Architectual engineer 1) approval
Local procurement .

. . . Construction
supervisor 1 Assistance to the Site Manager

(Architectual engineer 2)

works period

Local rocurement .. . - . .
. p Supervision of construction facility works, On-site | Construction
supervisor 1 . . .
. . inspection works period
(Equipment engineer)
Local procurement .
. Construction
supervisor 1 Office clerk .
. works period
(Clerical)

Procurement assistant 1
(Locally recruited)

Assistance to local procurement supervisor, coordination of
On-site inspection, coordination of local subcontractor, OJT
assistant

Throughout  the
installation period

Procurement assistant 2
(Locally recruited)

Office clerk: Assistance to local procurement supervisor,
coordination of On-site inspection, coordination of local
subcontractor, OJT assistant

Procurement assistant 3
(Locally recruited)

Office boy

Throughout  the
installation period

Throughout  the
construction  and
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Title of engineers Nurr.lber of Responsibilities Dispatch period
engineers
installation period
Procurement assistant 4 . . Construction
(Locally recruited) ! Security (three shifts) works period
Procurement assistant 5 . . . Construction
(Locally recruited) 1 Security (three shifts, four sites) works period

2-2-4-5 Quality Control Plan

In terms of the quality control plan, the consultant shall determine whether equipment manufactured,
delivered or installed and facilities built meet the equipment and facility quality and finished forms
required in the contract documentation. The Consultant shall request the Contractor to immediately
correct, change or revise the work if quality or finished shape is in danger of being compromised.
Management shall be based on the following items:

Examination of shop drawings and specifications for equipment and materials

Observation of factory inspections or examination of factory inspections results
Examination of methods of packaging, transportation and temporary storage on the Sites
Examination of shop drawings and installation manual for equipment

Examination of commissioning, adjustment, test and inspection reports

CEONCECRCONG)

Supervision of installation for equipment and observation of commissioning, adjustments,
test and inspections

(@ Examination of shop drawings and progress at the Sites
2-2-4-6 Procurement Plan

There are no manufacturers in Tanzania for substation, transmission or distribution equipment to the
scale of those to be procured and installed in the Project. Various equipment and materials in
Tanzanian projects are thus procured from European countries and Japan based on project funding.
Some European substation equipment manufacturers do have local distributors and manufacturing
plants for substations, switch gears and related equipment, but few have the necessary systems in place
to handle accidents, repairs, spare parts and other post-delivery services for high-voltage transformers
and distribution equipment. In contrast, TANESCO is familiar with O&M of Japanese equipment as
procured in past Japan’s Grant Aid and has faith in Japanese after-delivery service systems. It is thus
highly preferable that Japanese products are used for the central equipment in the Project. In light of
these local conditions, factors such as ease of facility O&M for Tanzanian engineers, as well as spare
parts procurement, accident support and other post-delivery services must be considered when

selecting a supplier for substation facility equipment for the Project.

However, the 132kV system to be procured for the Project is a European standard voltage class;
corresponding Japanese systems are 154kV. Due to differences in insulation, Japanese circuit breakers,
disconnectors and other switching equipment are not expected to be price competitive. Thus,
procurement shall be opened up to other DAC countries in addition to Japan to keep things

competitive.
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Given the above, the suppliers for equipment and materials used in this project are as follows.

@)

)
1)

2)

®)

Locally Procured Equipment and Materials

Construction equipment/materials: Cement, sand, concrete aggregate, concrete roadblocks, brick,
wood, gasoline, diesel, construction vehicles, cranes, trailers and other temporary work

equipment/materials

Equipment and Materials Procured in Japan

Substation Facility Equipment and Materials
132/33kV and 33/11kV transformers, Station service transformer, etc.

Transmission and Distribution Line Equipment and Materials
Transmission and distribution line equipment and materials: steel poles, insulator, cross arms,

earthing equipment, etc.
Equipment and materials to be procured from Japan or other DAC countries
132kV facilities, 33kV and 11kV switchgears, Control system, etc.

Items procured in Japan shall also be packed to sufficiently withstand long marine transport, port

unloading, inland transport to the Project Sites and storage.

The port of discharge for equipment and materials shall likely be Dar es Salaam Port. The port is
well equipped with large-scale unloading facilities and shall pose no problems in discharging

project payloads. Roads from port to the Project Sites are well paved.

2-2-4-7 Operational Guidance Plan

Before completing construction, guidance on initial operation and regular O&M for equipment

procured for the Project shall be performed. The manufacturer shall give such guidance as on-site OJT

and in accordance with the O&M supervision manuals. They shall also teach how to maintain

transformer insulating oil and repair TANESCO vacuum oil purifiers. Insulating oil maintenance

training is expected to be for workshop and subsidiary group leader class staff with OJT training on
the Sites.

To keep this guidance plan moving smoothly, TANESCO must appoint a full-time engineer to attend
the OJT and keep close contact with the Consultant and the Contractor. The appointed TANESCO
engineer must build up the skill level of staff unable to attend and work to improve TANESCO

maintenance abilities.
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2-2-4-8 Implementation Schedule

Based on the Japan’s Grant Aid Scheme, the Project implementation schedule is given in Figure

2-2-4-8.1.

Bl1]12]|3]|4]|5]|6|7|8|9([10[11[12[13[14[15[16[17[18]19]20]21]22)|23]|24|25|26[27[28[29[30]31]32

| (Rel—Confirmation of the Site Situations)
] |(Preparation of the Tender Documents (T/D))
(Approval of T/D by Tanzania Side)

usisaQ pajie3eq

(Total: 3.0 months)

| (Colnsuhiing Services Agreement)
[ (Distribution of Tender Documents / Tender Opening / Tender Evaluation)
1 |(Construction Contract with the Successful Tenderer)
: : : : : II(Prelparation of shop drawings for Equipment and Buildings)

] |
: : : : : : : I I (Fabrication of Equipment)

| ': : : i — — (Transportations of Equipment and Materials)
(Temporary Facility Work) | | | | |
(Foundation and Building Work)

(Installation Work for 132/33kV Substation)

(Installation Work for 33/11kV Substation)

UOI}E|[B3SU] PUB JUBWSIND04d

(Installation Work for Transmission and Distribution Line)

(Test and Adjustment of Substation, Transmission and Distribution Line)

(Total: 28.0 months)

[ : Works in Tanzania
I - \\o ks in Japan

Figure 2-2-4-8.1 Project Implementation Schedule
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2-3  Obligations of Recipient Country

Other than the items assigned in Section 2-2-4-3, Tanzanian side is responsible for the following:

Common Items

(D
2

G)
(4)
©)
(6)
()

(8)
)

(10)

(11)
(12)
(13)
(14)

To provide necessary information and data for the Project

To secure tax exemption and customs clearance and unloading necessary equipment and

materials for the Project at Tanzanian port swiftly

To exempt taxes and tariffs and provide conveniences regarding products and services

required for the Project and Japanese nationals dispatched therein

To exempt business taxes regarding products and services required for the Project, Japanese

corporations and individuals
To bear excess weight charges for domestic transport
To bear registration fees for the Consultant and the Contractor

To pay commission fees to the Japanese bank in relation to opening of a bank account and

payment for the Project
To bear all items not covered under Japan’s Grant Aid when implementing the Project

To appoint professional engineers to transfer O&M techniques for the Project, confirm

construction works and attend quality inspections during the construction period

To properly and effectively use and maintain the facilities and equipment procured under the

Japan’s Grant Aid

To compensate the people affected by the Project and obtain necessary agreement
To inform consumers of planned power outages during construction work

To relocate gravesites at the wayleave area for 132kV transmission line

Environmental monitoring

Preparation Work

(15)
(16)
(17)
(18)
(19)
(20)
21
(22)
(23)
(24)
(25)

To obtain the land acquisition for new substations

To provide work offices, equipment and material storage yard and temporary yard.

To level the land for construction of substations, transmission lines and distribution lines

To relocate waste and unused equipment on the Sites

To prepare temporary storage facility for insulation oil of 90MVA transformer and dispose it
To construct fences and gates (permanent)

To level access roads for Ilala Substation

To relocate 11kV end pole and accessories at Ilala Substation

To secure access road for construction of 132kV transmission line

To secure access road to Muhimbili Substation

To cut trees in 33kV distribution lines
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(26) To remove unused conductor, insulators, accessories, etc. on existing transmission line

Tanzania Side Work

(27) To connect between reinforcement, expansion and new substations and existing 33kV and
11kV distribution lines

(28) To connect between the Multiplexers and Micro SCADA System of Tlala Substation
(29) To connect necessary GCC/DCC system to related equipment
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2-4  Project Operation Plan
2-4-1 Basic Plan

Proper O&M for the transmission, distribution and substation facilities, as well as preservation of their
surrounding environments, are essential to improving consumer trust in power supply in the Project
area and steady power supply management. As such, appropriate preventative maintenance is

recommended to reduce the rate of facility accidents and improve trust, safety and efficiency levels.

The basic concepts for transmission, distribution and substation facility O&M are shown in Figure
2-4-1.1. Preventive maintenance must be the focus for maintenance of equipment and facilities

procured, installed and built for the Project.

Proper maintenance of transmission, distribution
and transformation facilities

(DReliability improvement (@Safety improvement (®Efficiency improvement
+ Improvement of quality of electricity * Protection from natural + Improvement of
* Prevention of accidents disasters maintenance efficiency
+ Minimization of effect of accidents * Protection from man-made + Improvement of work
* Quick recovery from accidents disasters efficiency
+ Suppression of aging degradation

Figure 2-4-1.1 Basic Concepts for Transmission, Distribution and Substation Facility Maintenance

In the Project, engineers dispatched from Japanese contractor are planned to train local engineers in
O&M for the transmission, distribution and substation facilities during installation and the testing and
adjustment periods. The fruits of this OJT can be fully reaped by also having Japan furnish the
necessary spare parts, tools for testing and maintenance, and O&M manuals, and establishing an O&M

system for after services have started.
2-4-2  Operation and Maintenance Structure

TANESCO plans to organize a system with the following local offices under the overall supervision of
the TANESCO Ubungo headquarters. Therefore, a proper organization and personnel structure for

managing power operations can be expected.

Kinondoni North Regional Office
- Jangwani Beach Substation
- Mwananyamala Substation
- Msasani Substation (Existing)

- 33kV distribution lines connecting Tegeta and Jangwani Substations Beach, Makumbusho

and Msasani Substations, and Makumbusho and Mwananyamala Substations
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llala Regional Office

- Muhimbili Substation

- Ilala Substation (Existing)

- 132kV transmission line between Ubungo and Ilala Substations, and 33kV distribution line

between New City Center and Muhimbili Substations

2-4-3  Regular Inspection Items

(1) Regular Inspections for Substation Facilities
The standard regular inspection items for the substation facilities procured and installed in the
Project are given in Table 2-4-3.1.
As given in the table, inspections for the above facilities are classed as follows: 1) Daily
inspections, which a sensory check to detect abnormal heat, sounds and smells from equipment,
2) Regular inspections, which check equipment for loose bolts, surface dirt or damage on
insulation and other charging section items not checked on daily inspections, and 3) Detailed
inspections, which include functional checks of interlock mechanisms between devices and
precision maintenance of instrumentation.
Normal inspections shall be conducted once every one to two years, and detailed inspections
shall be conducted once every four years. Fuses, metering, relays and other components of
switchboard with deteriorating performance, reduced insulation, contact wear or change in
qualities should be replaced as appropriate on regular and detailed inspections upon confirming
component qualities and frequency of use.
Table 2-4-3.1 Inspection Items for Standard Facility Equipment
I ti . . . .
nsli):;;on Details of Inspection (Method) Daily |Regular | Detailed
State of switch indicators and display lights
Abnormal noise and/or smells
Overheat and discoloration of terminal
Visual | Cracking, damage or staining of bushings and porcelain o o
appearance |tubes
Rust on mounting cases, frame, etc. O O
Abnormal heat (temperature gauge) o o
Clamping of bushing terminal (mechanically checked) o o
Display conditions on measuring instruments o o o
Indication on operation counters © o
. Dampness, rust or staining on operation box or panel o o
Operating : . :
) Refilling oil, cleaning o o
Devices and X R :
Control Clamping of distributing terminals 0 © 0o
Panel Confirmation of switching display status © 0
Air or oil leaks o o)
Confirmation of pressures (air, etc.) before/after operation 0 0
Confirmation of operation meter o o
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Inspection

Ttems Details of Inspection (Method) Daily | Regular | Detailed

Rust, deformation and/or damage on springs
(maintenance)

Abnormalities of tightening pins o o
Inspection of auxiliary switches and relays (maintenance)
Inspection of DC control power source o

Measurement of insulating resistance ©
Measure |Measurement of contact resistance
and Test | Breakage of heater wires
Operation test of relay

Oi0i0:i0

)

®)

Regular Inspections for Transmission Lines

D Breakage and uneven sag of electric conductors
Damage of insulators

Contact between lines and trees, etc

Scratches on steel towers, loose bolts or leaning

© ® © ©

Damage of tower foundations
Regular Inspections for Distribution Lines

Maintenance of distribution line is the most important services to consumers and entails
discovering breakdown, damage and breakage areas through routine inspection patrols and
implementing immediate recovery work when breakdowns occur. Preventive measures are also
needed, such as cutting trees when there is risk of earthing faults, etc. being caused by contact of
lines with trees and so on. The main points which should be checked for during routine patrols

are as follows:

Breakage of electric conductors

Damage of insulator

Contact between lines and trees, etc
Scratches on pole damage

Tilted poles

Distribution transformer condition, oil leaks

Check switch status

Q0 ® @ 6 © 0 0
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2-4-4  Spare Part Purchasing Plan

@)

)

®)

(4)

Spare Part Categories

Spare parts covered in this project are classified into the following applications:
@O Consumables

@ Replacement parts

Selection Criteria for Each Spare Part Category
@O Consumables

Parts which wear and deteriorate with daily operations and must be replaced regularly.

Represents 100% of the number expected to be required annually.

@ Replacement parts
Parts which do not wear and deteriorate with daily operations, but are likely to be damaged
and need repairs. Represents 100% of the number expected to be required annually.

Maintenance Tools

Testing instruments and tools needed for proper O&M in the Project shall be procured. (Please
refer to Table 2-2-2-4.19 Spare Parts for 5 Substations)

Budgeting for Spare Parts and Maintenance Tools

Spare parts for substation, transmission line and distribution line equipment include spare parts
for replacement due to deterioration and replacement parts needed for accidents and other
emergencies. Spare parts must be purchased once Tanzanian side surveys the parts needed for the

regular inspections described above.

The Project plans include procurement of the minimum spare parts and maintenance tools
needed for one year. Tanzanian side is responsible for preparing a budget for purchasing

additional necessary spare parts at latest one year after project completion.
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2-5 Project Cost Estimation

2-5-1

@)

)

Initial Cost Estimation

Costs to be borne by the Tanzanian side
2,043,000 US$ (approximately 196 million yen)
Tanzania itemized details and their amounts are as given below:
@  Securing of land for material storage 16,000 US$ (1,500,000 JPY)

@ Payment of bank commission based on banking: 52,000 US$ (5,000,000 JPY)
+ Commission of the Authorization to Pay (A/P)

+ Payment commission

(® Registration for Japanese supervisors and engineers for construction period:
35,000 USS$ (3,400,000 JPY)

@ Expenses for necessary power outages during construction period:
15,000 USS$ (1,400,000 JPY)

® RAP Compensation: 270,000 US$ (26,000,000 JPY)

® Expenses for relocation of gravesites 110,000 USS$ (10,600,000 JPY)

(@  Expenses for EIA procedures 30,000 USS$ (2,900,000 JPY)

Excess weight charges for domestic transport: 66,000 USS$ (6,400,000 JPY)

©@ Expenses for substations: 790,000 US$ (76,100,000 JPY)
(Leveling the land, Removing the un-used equipment, Construction of fences and gates,
etc.)

Expenses for 132kV transmission lines: 55,000 USS$ (5,300,000 JPY)

(Leveling the land for the work space, Removing the un-used conductor, insulators and

accessories, etc.)

@ Expenses for 33kV distribution lines: 604,000 USS$ (58,200,000 JPY)
(Replacement of the existing 11kV distribution line interfered with the new 33kV

distribution line, Construction of 11kV distribution line from new 33/11kV substations)

Estimation criteria
@O Time of estimation: August 2013
@ Exchangerate: 1 US$=96.32 JPY (TTS average from February to April 2013)

@  Construction/procurement period: Periods for detailed design, equipment procurement and

installation are as shown in the construction schedule.

@ Other: This project is implemented according to the Japan’s Grant Aid Scheme.
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2-5-2  Operation and Maintenance Cost

The Kinondoni North regional office and Ilala regional office operate and maintain existing
substations, transmission lines and distribution lines in the Project area under the overall supervision
of the TANESCO headquarters. These offices shall also operate and maintain the expanded, reinforced
and new substations along with the reinforced and new transmission and distribution lines in the
Project after they are provided. As the Ilala Substation and Msasani Substation already have operators
dispatched, they shall not need any new appointments with the Project reinforcement and expansion.
New substations shall be unmanned, also not needing any new appointments. The same offices shall
support reinforced and new transmission and distribution lines outside the substations under present

conditions.

Also note that the replacement parts and consumables given in Table 2-2-2-4.19 must be stocked at all
times in order to properly operate the substations built or updated in the Project. This shall require
regional offices to budget roughly 1,186 million Tsh (3% of equipment costs) if needed. With
TANESCO repair and maintenance costs of 11,470 million Tsh in 2011, O&M costs for new and
updated substations in the Project should stay within the budget.
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Chapter 3  Project Evaluation
3-1 Preconditions

Concerning the preconditions for the Project implementation such as compensation for relocation of
local residents, land acquisition for substations, securing of storage space for equipment and materials,
securing of access roads and work areas for 132 kV transmission lines, removal of trees and crops
from the route of 33 kV distribution lines and obtainment of environmental approval for the Project
implementation, there is no outstanding issue in the Project implementation, as Tanzanian side has
already started necessary procedures and has experience with a similar Japan’s Grant Aid Project for
power transmission, distribution and substation system. However, Tanzanian side shall conduct

following tasks by the time of commencement of the Project.

(1) It is necessary to ensure that compensation will be provided to and consent will be obtained from
the local residents who will be affected by the construction of substations, reinforcement of 132

kV transmission lines and construction of 33 kV distribution lines in the Project.

(2) It is necessary to ensure that sites for construction and storage yard for equipment and materials

will be secured and land use permit will be obtained before the commencement of construction.

(3) It is necessary to secure budget for environmental assessment for the Project and obtain required

permits.
3-2 Necessary Inputs by the Recipient Country

The Tanzanian side shall take the following tasks to realize and sustain the effects of the Project.

(1) The Tanzanian side shall, without delay, connect the equipment and materials reinforced/expanded
in the Project to the existing facilities and construct 11 kV and low-voltage distribution lines to

supply power from the substations to consumers.

(2) There have been supports activities of multiple donors in and around the city of Dar es Salaam
and some sites and components of such activities may overlap with those of the Project. Assistant
among donors will be important for the implementation of the Project and the Tanzanian side shall
conduct management and coordination so that there will be no delay in the implementation of the
assistance plans of the donors related to the Project. The construction of New City Center
Substation with the assistance from Finland has especially strong relation to the Project. The New
City Center Substation, which will be completed in February 2015, will be a very important
substation that will supply power to Muhimbili Substation, which will be constructed in the

Project.

(3) To monitor and control the substations that will be reinforced, expanded or constructed in the
Project, the Tanzanian side shall modify existing Grid Control Center (GCC) and Distribution
Control Center (DCC) and make connection with the micro SCADA system.

(4) The Tanzanian side shall immediately appoint engineers and have them participate in the OJT (On

the Job Training) that will be conducted in the Project. They shall also disseminate information to
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other engineers who cannot participate in the training.

(5) To optimize the use of the transmission/distribution and substation facilities that shall be procured
and installed by the Project, the Tanzanian side shall conduct continuously appropriate operation

and maintenance after the completion of the Project.
3-3 Important Assumptions

The followings are the external conditions for the realization and maintaining of the Project effect.

(1) Continuous promotion of the Power System Master Plan (2012 Update) , established by the

Tanzanian government
(2) Political and economic stability of the country
(3) Continuous operation and maintenance of the Equipment

(4) Continuous support from other donors to the Energy sector
3-4 Project Evaluation
3-4-1 Relevance

As shown below, the Project shall contribute to the realization of the development plan and energy
policy of Tanzania as well as benefit the general citizens including impoverished people. Therefore,

the Project is deemed relevant as a Grant Aid Project.
(1) Number of Beneficiaries

The target area of the Project is the city of Dar es Salaam, which is the economic center of
Tanzania and an important city that support the economic growth rate of over 6% every year.
The Project shall reinforce, expand and construct substations and transmission and distribution
lines in Kinondoni and Ilala regions. About 1.77 million people in Kinondoni and about 1.22
million people in Ilala shall gain benefit such as reducing the power loss, voltage drop, numbers
of power outage, and numbers of non-electrified houses. Table 3-4-1.1 shows the number of
consumers at this moment at each region. Table 3-4-1.2 shows the number of consumers who
will be expected to newly connect the power lines by the implementation of the Project. There is
a report that says the household electrification rate in Dar es Salaam is about 51%. The number

of power consumers is expected to increase in the future.
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Table 3-4-1.1 Number of Existing Customers at this moment

Number of customers
lic facili
Number of customers Nunber of L
Region Component in the project Household IndustrialCommercial
ouseho’ Facility, Factory Hosnital Colleges, Universities, Churches, M
osp Secondary Schools, Primary Schools urehes, Mosques
* Expansion of Msasani Substation
N . + Construction of New Jangwani Beach Substation

Kinondoni North | comneionoffien fue . 95,205 275 25 30 40
+ Construction of New 33kV Distribution line
*Reinforcement of Tlala Substation
*Reinforcement of 132k V Transmission Line

Nlala Construction of New Muhimbili Substation 109,303 414 30 40 50
+ Construction of New 33kV Distribution line

Total 204,508 689 55 70 90

Source: TANESCO

Table 3-4-1.2 Number of New Customers after the Completion of the Project

Number of new customers
N Number of new customers Public facility
. . . Number of new customers N N
Region Component in the project Household Industrial/Commercial
e Facility, Factory Hospital Colleges, Universites, Churches, Mosques
P Secondary Schools, Primary Schools s, Mosques
* Expansion of Msasani Substation
. . +Construction of New Jangwani Beach Substation
Kinondoni North *Construction of New Mwananyamala Substation 39’343 975 5 157 8
« Construction of New 33kV Distribution Line
*Reinforcement of Tlala Substation
*Reinforcement of 132kV Transmission Line
llala Construction of New Muhimbili Substation 6,000 625 4 250 10
+ Construction of New 33kV Distribution Line
Total 45,343 1,600 9 407 18

Source: TANESCO

)

(©))

Urgency

During the period of privatization of TANESCO from 1992 to 2006, there was no public support
from the government or other donors and reinforcement of facilities to meet increasing demand
or maintenance/repair of existing facilities were hardly carried out. Therefore, many existing
equipment and facilities have become old and there is often power outage probably caused by
aging degradation. Moreover, the capacity of substations and transmission and distribution
facilities cannot catch up with the rapidly increasing demand and the existing facilities
chronically have to have overload operation. As the situation is critical with frequent power

outage in many places, the urgency of the Project is high.
Contribution to the Stable Operation of Public Welfare Facilities

Japan’s Country Assistance Policy for the United Republic of Tanzania includes improvement of
administrative services to all citizens as one of the priority areas. As improvement of
infrastructure is essential to effective and efficient provision of public services, the
implementation of the Project shall contribute to the reinforcement of the administration system.

Stable power supply to public welfare facilities (e.g., schools, hospitals and churches) shall
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(C))

©))

6

relieve such issues as power outage and voltage drop and therefore shall contribute to stable
operation of such facilities as well as to the improvement of education and medical services.
Moreover, stable power supply in Dar es Salaam, which is the economic center of the country,
shall not only be beneficial to public welfare facilities but also to all the citizens of Tanzania as it

shall make a significant contribution to the industrial and economic growth of the country.
Operation and Maintenance Capabilities

Kinondoni North and Ilala Regional Offices, which are in charge of the target area of the Project,
conduct operation and maintenance of 132/33 kV primary substations, 33/11 kV substations, 132
kV transmission lines and 33/11 kV distribution lines on a daily basis and have enough
experience in operation and maintenance of such facilities for transmission and distribution lines
and substations. Therefore, Tanzania is considered to have a sufficient level of technical skills to

operate and maintain the equipment that shall be provided by the Project.

JICA is also implementing the Project for “Capacity Development of Efficient Distribution and
Transmission Systems”, a technical cooperation project with a focus on operation and
maintenance of distribution and substation facilities and the engineers of the regional offices

receive training in the Project. Synergetic effect with this project is expected.
Project to Contribute to the Development Plan of Tanzania

In July 2010, the Tanzanian government developed the 3™ Poverty Reduction Strategy (PRS)
MKUKUTA 1II, which consists of the following three development strategies to achieve
economic growth and poverty reduction.

Strategy 1: Growth and Reduction of Income Poverty

Strategy 2: Improvement of Quality of Life and Social Wel-Being

Strategy 3: Good Governance and Accountability

For the energy sector, the PRS has a goal to “supply reliable and inexpensive energy to
consumers”. Also, the National Energy Policy, developed in February 2003, sets a goal for the
energy sector to “create the foundation for the supply of safe, reliable, efficient, cost-competitive
and environmentally-friendly energy in a method that provides access in all sectors”. As the
Project aims at improving capacity and quality of power supply to Dar es Salaam, it will

contribute to the development plan of Tanzania.
Scheme of Japan’s Grant Aid

The contents and schedule of the Project are achievable in the scheme of a Grant Aid Project as
major equipment will be sourced from Japan and the Project will be completed within the

timeframe of the E/N. Therefore, the Project can be implemented with no special difficulty.
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3-4-2 Effectiveness

The impacts expected from the implementation of the Project are as follows.

(1) Quantitative Impacts

Outcome indicator

Base value (2012)
(Current value)

Target (2019)
(3 years after the completion of the
Project)

1. No. of beneficiaries *!

381,225 households

| 428,602 households

2. Equipment capacity

132 kV transmission line
(Ubungo
Substation)

Substation — Ilala

200MVA

440MVA

132/33 kV transformer
(Ilala Substation)

210MVA

240MVA

33/11 kV transformer)
(Reinforced,  expanded
constructed substations)

and

45MVA

105MVA

3. Power outage time and frequency*’

26.3 hours/month

| 23.7 hours/month

4. Percentage of voltage drop

| 4.8% * | 4.3% *

5. Power loss
Kinondoni Region 16.4% 12.7% **
Ilala Region 14.9% 11.2% **

*1 Number of households is calculated based on the number of residents in Kinondoni and Ilala regions (4 numbers per
household) and electrification rate in Dar es Salaam. Number of households in 2019 is calculated with Table 3-4-1.2.
(2012 Population and Housing Census, March 2013)

*2 Power outage time of 33 kV systems at Ilala Substation is used as the current value for the monthly average power
outage time. The target is set at 10% lower than the current level.

*3 Percentage of voltage drop of the 33 kV system at the Ilala Substation is used as the current value. The target is set at

10% lower than the current level.

*4 Calculated with reference to the Power System Master Plan (2012 Update) and Annual Report 2011.

(2) Qualitative Impacts (Whole Project)

Current status and issues

Measures in the Project
(Works for cooperation)

Level of impact and improvement made

by the Project

In Dar es Salaam, there are frequent

power interruptions and voltage drop

caused by the deterioration and

overload of the transmission,

distribution and substation facilities.

Dar es Salaam has the following

issues;

1. Interfering with the industrial and
economic development

2. Affecting the stable operation of
medical institution and public
facilities.

3. Deteriorating the living
environment of local citizens

Substations,
transmission lines and
distribution lines shall
be reinforced, expanded
and newly constructed.

*+ The provision of stable power supply

shall make a contribution to the
industrial and economic development,
the stable operation of medical
institution and public facilities and
improvement of the living
environment of local citizens (About
1.77 million people in Kinondoni and
about 1.22 million people in Ilala).
The Project shall indirectly contribute
to about 4.36 million people in Dar es
Salaam. Therefore, the beneficial
effect of the Project will be large.




The following table shows impacts of each component of the Project.

(3) Qualitative Impacts (by component)

No

Component

Current issues and expected impacts

1

Reinforcement of Ilala
Substation

As the Project plans to increase the capacity of power transmission from
Ubungo to Ilala Substations by about 240 MVA and newly install 2 units
of 60 MVA transformers that can operated in parallel, the load on
existing equipment that has been in overload operation shall be
mitigated. Stable power supply to the city is expected to produce such
positive impacts as economic and industrial revitalization, the stable
operation of medical and public facilities and improvement of living
environment. As both the economy and the population are expected to
grow at a high rate, the impacts shall be significant. Moreover, projects
of other donors are implemented to expand the power transmission and
distribution network in the city and are expected to produce synergetic
effect in collaboration with the Project.

Expansion of Msasani
Substation

Currently, the substation has a 15 MVA transformer and three 11 kV
distribution lines. However, there is always demand of about 14 MVA
and the usage rate is high. Mitigation of such overload operation shall
relieve such issues as voltage drop and increase the reliability of power
supply. The area is an important area where many government officials
live and this site is given the second highest priority after Ilala
Substation.

Construction of
Muhimbili Substation

Muhimbili National Hospital, the largest facility that shall benefit from
the beneficiaries of Muhimbili Substation, has an issue of medical
service degradation caused by unstable power supply. Stable power
supply by implementation of the Project is expected to generate
significant positive impacts, e.g., improvement of medical services and
reduction of fuel cost for power generation. As Muhimbili University of
Health and Allied Sciences are located next to the hospital, positive
impacts on healthcare professionals, staff and students are also
expected.
e Muhimbili National Hospital

No. of inpatients: about 1,200

No. of outpatients: about 1,000~1,200 per day

No. of staff: about 2,700
e Muhimbili University of Health and Allied Sciences

No. of students: about 2,700

No. of staff: about 600

Construction of Jangwani
Beach Substation

Heavy- or over-load operation of secondary substations nearby the
planned site for the Jangwani Beach substation located at Kinondori
region causes such issues as failures, accidents and shortened life of
power equipment and reliability of power supply has been lowered. As
the population of the region is expected to grow at an annual rate of
5.6% and further development of commercial and industrial facilities
including hotels is also expected, power demand is likely to grow
further. Construction of Jangwani Beach Substation, which will receive
33 kV power, is expected to relieve load on other substations and
improve reliability of power supply as well as produce positive impact
on new customers.
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No Component Current issues and expected impacts

5 | Construction of | The planned site of the Mwananyamala Substation in the Kinondoni
Mwananyamala region is located in a residential area. The area also has many public
Substation welfare facilities such as churches and schools. Secondary substations

nearby the planned site are in heavy- or over-load operation and the
population of the area is expected to grow at an annual rate of 5.6%.
Construction of Mwananyamala Substation is expected improve
reliability of power supply and produce positive impact on the residents
in the area.
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