WD UEE

WIS E
EEXMNEORMBED-ODEHILRAE
AT THES

¥ 304F9 A
(2018 £)

WMILITBUEA
EFREH#E (JICA)

BERERIRARA= BEt

JR (5%)

18-001




<BEEHOFAIZOVTDEE - REETE>

- RREZ(E, JICAHREEANCERERIEL., FRERTAFLEZBERIZESCIOTHY . ZORDHETE
BOEL. FREREZFICL>TEDLIEENHYET, . BELER - 3 A Y MIRESEDOHIEIC K
5LDTHY. —BHLHER - BIRAZDEBYTHEIILZRIITIEDTEDY FRA, ABREEFEL
TIRETIFERICESVTRAILGHADITAZSINDIGEICIE. BT TBEDEFETIT>TLEELY,

- JICA [, SESZEDRENBICEL TE C-EEMN. BN, IREMN. HR0. M. HEVIEBENESE
RURBOE/EKIZDONTIE, TALEZH., FiEfTh,. BELEE. HHIVEZTOMOERRICESIEELCLEMNE
NMhhbH 5T, —tIDEFEZEVEFA, ThiE, 1z&X JICA BRI EZFDUHEZMOINATVTER
HELET,

<Notes and Disclaimers>

* This report is produced by the proposed corporation based on the contract with JICA. The contents of this
report are based on the information at the time of preparing the report which may differ caused by changes in
the situation, changes in laws, etc. In addition, the information and comments posted are based on the
judgment of the proposed corporation. Please be advised that any actions taken by the users based on the
contents of this report need to be done at user’s own risk.

* In no event will JICA be liable to the users for any direct, indirect, derivative, special, incidental or punitive loss
or damage, or any trouble arising from the use of the contents of this report. This is the same even if JICA is
informed of the possibility of such loss, damage and trouble.




2018/1 2T« F A ~ L AEBUH—

A

S

L

2018/1 mWisGaAr (Bia dh DR )

2018/4 METEO Rwanda [ X v 34

LT

2018/6 A - F A ANV AELH—
NHOPEERHOE AR

2018/7 AFRsz AIEEI COF A8




R G L i
5 PP ii
B2 U A N iv
S 2 o ettt v
B vii
T DT oo xvii
B1E BE - HIROBIRIE 1
1-1 BB RO B ... . 1
1-2  YUBRARREICEE T SRBEME. BUR, BF%. .. 7
1-2-1 BB 7
1-2-2  ABOBHREE ... . 7
1-2-3  BEEVEH « B 8

1-3 YU BRRREICEET IBRSEENBERB I .. 8
1-4  YEBARREICRET 5 DA FEK O K —DfTEFISH. ... 10
1-4-1 BARONLT BT AR 10
1-4-2  YEERREICEIET D DA TEZE . 10
1-4-3 R —DFRATEB . 11
BoE O HBRAE. B B 12
2-1 BRI . . . 12
2-1-1 R ... 12
2-1-2 WA R AR BEEEE 12

2-2  BREIN « BB 13
2-2-1 BB « B OMEE. 13
2-2-2  EWNSAOFREMAE, BLRISROERE OLBENME. ... 17

2-3  HRBREE - EWROBRMESME 18
2-4 BRI R R TR . . 18
BIE DA R . .. 20
31  ODA R . 20
3-1-1  FBRFTBODA RF D 20
3-1-2  RIBRHIER . 20

32 ODA BRI . o 21
3-2-1 LRk - EFEZEOBRM, RE. BB ... 21
3-2-2 BRDBEEZRIETAOOEMBIIEIE. . 23
3-2-8 I U F R N 23
3-2-4 HAEREATUF— = MUDEE]. ... 25
320 B A 25
3-2-6 U E— = MBI . 28
3-2-T  FEBEERHIR ... 28
3-2-8 B .. 29



3-2-9 BB .. 30

3-2-10 ARRBHEOLURXARBRLEOBEEMSE. ... 30

3-3 L ODAEEZE L DEEBERREME .. .. 31
3-4 ODARMIBARRICHITAIE - VR Z EHIRE ... 31
35 BRI B 32
3-6 HME SN BB . 32
FA4E EURARBREE . ... e 34
4-1 B RARBEEERE ... 34
42 TR T o 34
e I B = o 34
4-4  HEHBRRE NN — F R . 35
4-5 PR ..o 35
46 FEINDIHE - UARZ ERIR. 35
4T B ER BABARRI  e 35
4-8 HAEWNMITTERE « HISEEE~OEBRR. . ... 35
B (L) ittt 37
IS0 ] 010 - 1 Y/ P 38
B R 47
b o 48



e

X 1-1 HFRIZBITAEDHAE(1998 FE~2013 ) ..ottt 1
XM 1-2 BICEARBEMEHENRELLERE ... 3
K 1-3 HEOBRAELTWARIRAZ AV BEEFE ... 4
o R oy N 2= =X 7 6
B 21 B OIS AR . oo e 13
X 22 BV —OHEA A -V RUHMROBEI DRI OENA A—VH..... 14
B 23 B — D R AR ottt 14
H 2-4 BV —TVDOBRAL SPDICLBREA AT B BB ..o 15
X 25— m b DR . o e 15
X 3-1 RURA BB L /A Ty B A b o 21
32 RURA AR . . ..ottt e e 24
[ 3-3 RURA vFu  BEERE~OWMERREER ... 26
X 3-4 RIRA X4V BIEEREOMEER .. ... i 27
3-5 RURA A4 E M B RN, .. oo 27
X 36 AR .ottt e 29
£ 1-1 BOREMBEHE (2015488) .ot 2
® 12 BREBICLDHEEMBEENR (0154) ..ot 3
R IBNATVECRBITAEEEBHEYER ... 9
R IANTUFICBIT D EEEEREIHEYUMER . ..o e 9
R 15N T U FEBIBRERIZER (FERD o 10
R 16 XBOBFICBITAAARDODA R .. 11
3 B A R . i e e e e 25
2 32 B R ottt e i e e 28
T3S Y s B E R T U a . it 30

iv



W& 7 FEUS

c/p VA A et

Counterpart
BUCL NU o EESEE S

Energy Utility Corporation Limited
10 [l i e SR P

Food and Agriculture Organization of the United Nations
e THHALEL - @ IE Bl

Information and Communication Technology
e I S R

International Electrotechnical Commission
- T/ DA H—F b

Internet of Things

N BREGT
Rwanda Meteorology Agency

METEO Rwanda

SEERSR - R

MIDIMAR o ] )
Ministry of Disaster Management and Refugee Affairs
T A
MINAGRT BRBYRIRE
Ministry of Agriculture and Animal Resources
5 BIRA
MINALOC
Ministry of Local Government
g
MINISANTE ﬂ% .{5
Ministry of Health
BB
MoE o ,
Ministry of Environment
VT KRR
RBA
Rwanda Broadcasting Agency
VT B NIERLE R
RURA
Rwanda Utilities Regulatory Authority
P —RHET AR
SPD (£ | |
Serge Protective Device
- b N AN R
Tumba College of Technology
(] 8 BR 6 ]
UNDP

United Nations Development Programme




UNESCO

[ELEHHE B S LR

United Nations Educational,

Organization

Scientific and Cultural

WEP

TSR BRAR

World Food Programme

WHO

TSR R B

World Health Organization

vi




C: 3

1. XRE - HikOBHHRE

(1) BICX2%EORN L HE

NT o ZEELT 7Y R ARIC R THEOREN LV TH L, = DHilk
T, BHPORS T 7 U B ¥y MRS, KEFER O 2 o T REIFIETILD 5 B
OB ER Z &, X b o N UHIZ SO0 ) 2RI ERE S AN E 2 A2 D52 L L0
GLENRAL, ZEREFELZ LT EZELOLN TS, NASA BRI LIEEA A -
— (Lightning Image Sensor : LIS) OF —Z|ZXiuX, 77U B, Frlcar IRE
HFERF NS, X =T, TP VT X THEADE NEICEENEI by
YONIUHGTN ENEF L THRAEL TR, VT X TR 2 IR ELMEOEBEIC
NN T, FEOWEITREATH S,

FEOWFEIIRELIFEE, AGERED NI EL | BEX, BEREDA 7 7R ICT Mt
EA~OYHIRED 2 DI B D,

IO, HEERZZTH2EBEEIINCH, EREEEMERZEL T, EOERRERN
Wi, b LIRS sMESEowE LR TH D,

ANHIEEIZOWTIE, VYU A ENT 2015 28 A L HRKE (F. k3, 2,
ok, #HBEVE) 0oL, BEERFERETILONRBEL . ARKEEICLDHEED 55%, &
BED 6MUNEIC LD BDIE o7, M. AA 1.2{EANDBARTOEDOWEELITER 3 47K
FETHY, VT AT BRI AARD 200 (2L EICOIEY | D THRAREETH D
EE XD, NIHEEPEZ KHELTWDFIRE LTE, EORERKRImD TEZN &IT
Mz, AEE, HE7e EOREMNEICKT LTI TH D Z &, 7 ERSCBUN REBIIZEEAR
IR BEESRICOVTOBFBRSLCHEB AL L TWDZERNHITF oD, HENZ LT
HIX OFFERHR 72 EDOEBIL, VD X AR IR 7e 1RE - LIROMEE 2RO, @
BL. BN THHR T DEHRNRH D, ARUCTEBLIZFAETH, ERRELLEBICZHEED
Ny ROTFIZEATW T ELRHREZEL Tabo72FICk b K& kG2 A - 741,

ETOAET I I A THE S T2 ZATBEICHE L COW I EELLENMaDY .
16 B LTl ENRD o1z, BE SRR Z @ U8R L~V CREE TRE 72 5 R
DK, FANZERRETE) 2 B D 72 0 O FHREA T R T b OREEERR(H OFE R 72 & DELY
A DBETH D,

FICLHPHHE L L, EE, BENREOBR., 851 7 7 ~OHWENHAELT
W5, ICT BEEZ RSO R MZHEIT ChHA LT U Hict > T, BX - BEA 7 T7~D
THENRIIRBEOREE S 25,

WBERY N —ZICHT 2 FOHEFIL, BRIBEGEEICETLILONRKRE N, LT U Z A
BHlJF (RURA : Rwanda Utilities Regulatory Authority) IE. VU FEWIZ 5 2FFDiH
FBERELZRA LTI, ZROOBEEHREICBOTESER DR 4 I 1E
OBRETRAEL, T=X U IO PFEE L, BEA 7 7 OBHICEEL KT LT
W5, A RMYRA L7 P REL, RURA 1B 2BEEREOA L TF U Aa A bD

vii



) 80NN ELIRKNETHHEDTH D, mm-mi'ﬁh BEEE LIS THHENFELTEH
V. SERNIIEI ATV AT 4 A~OWEEFEIZL D KENFA L, BENHEAIEEN 21T H FHiE
LlpoT,

EROEE BT 2855I, RURA O S < A b v, R ERE O HE D%,
EHAT O R TH D IHS Rwanda tHTlE, 5 2MEAET 5 900 AD@REENIZ, FICH
FEPLIEFICLDWENREL CND, £, TLEE T VA OMEEIT O HEMRET
HAHNVT A HER (RBA : Rwanda Broadcasting Agency) Tix., #6203 EEICRAET D 18
OWFEHEIZT, FD LAIARRERBEEIZ L 0 BEESERE, FRZIIREET D RE AL T
%D\%w&ﬂﬂ~4H®%TyUﬂE%wmﬁ%ﬂ%ibfw&

IO XD IBEEICKT AHEL, 2R MYRA T N B LD, HEERAEREIRET
DY —EANEIET S &0 9 EBRIR A %7 FAAKRE W, RUIRA OB THhiE, Ficky
FB=H Y TR &ié%ﬁbtﬁm\%@xﬁﬁm@ﬁme1~2WH&E%gb\
Z DM, BEEREEOEHREN TE 20, BESIHTIE, a0 KT 5 £ TlE OF
1k, HDWTIEEHEE DR TARAET AR H 0 | ICT EXOFHRE R dlERry Y
— 7 ~DOFEEITRE Y,

FHARFECHER LT & A EOH 72 OV A F T, BEEH R & O BEBEIRNLE
(B A SFLTUWEDS, IS AR THESS T, SRV I G AL TV AIC S B b T #EN
%ﬁbfwéﬁli WO U728 O DS T OB DR & AT 51T 4 T

b U <UEH0 5 IR - JERiC B D < MERRGT 21T 2 TOZRN 2| %éf%f“&wﬁ

iéﬁk SRR H D, OWTNMNTH D, VT X OBREEICHEA LT E xR
DIEFEESHEDFE LW &, Ele+aEERNEZA LI EMZENIIEFE LRIk
WTHDHZEN, MBLTVWAMERLAH D 2B ELZHT T RWERKTH S &
W2 D, EIFEUERR A (S HEL | 72 SEMECIE O B i 70 E OB LA, BEXRIR A EER T HH
FAMEZ A L7 A DB, MIRIREXI R Z D 5 ETORBETH 5,

(2) YUZBARHEICBEE T 5% 5t

MU AITBWTIE, EBHHASEA TRBY R —ROKEISEAEEICERE ST
Do ZOHEEIGMAERSE 2, BART T(1) BRFAEEM . [(2) 2R (EAIbEL -
EURAb) 1, 1(3) fta— e 2D | (LK e — 2 ORI 1. 1 (4)
B & TEARIH A X2 D ANME R (BHEEANECE - 31) ) (IS E R ’E&D%ﬁ@k LTWa,
EEXNREGLRENEK - BIRIZOWTEL R —R &SI S EREICERE SN TE D
TP REEECAHSREE DR T, TN O Y K — 235 5 (2 B Lt%%%%%
LCTW5, RF—Bo&Essc Liud, &= ﬂ%wﬁf%Amwiﬁ%:0w115$®
RS GEIEAN & 72 5 03 MR E SRR S B IC DWW T, ERRICH T 7 B AR D B GRS
o [(1) RRp AR ) (}H4)m&&@%@m%izéAﬁﬁm(ﬂ%&mﬁﬁ
) | BT D, BEMKEEITOZLICLVENRBEEA T INLEL, FIND
OxtREE L, FBESRENEZFEFOAM ZFRENICERT 2 Z ERHFRFTE 5,

UL ED S 2, R DA FEICHOWTIL ICT B2 X2 2B NR0@EA 7T, b LL
IX ICT #8R % B TR O EX R 2L & Lo Kk « ERERELZIRET D,

viii



2. RBEME, W - BN
(1) RRRE - BHFOME
NT U FICRG B EREEEDTOAERET DRI E < TAMHEE L ik
£®2@%#%5 ANHIERFIZOWTIZE—T7 T R EER o — WIEESEICS
WCITHETREE B (Y — VBTN R 1 SPD) LIRELER (F—Y = y) ThD,

AN ERE . B—T TR

=TT R, BEBEOTAETHAE N — LERENEG L& EAAE b
VIV ATLES S, Z2CF 9 BiEHIN & XEmEEO T, B B SIc&BIRZ2 e
%z &'Ci%q@ WEND ST RICEBARNZE LIESCOICEOER[I L i~k L, Tl
DV JZ%)Ej( LD BT o A5, e o —IIFrERNRE (FED
AT ADEREHEDT T ZADERNGIEHHIMRI) ZFHHIT 2 2 & T, HE OB i%%
AU - TR 5 T

MR ERE . SPD RO —IV v = V&

ENE LD EWMBIENRAE L, BEREE D> TEYOFICHE LI BLESRICHIA
te (FEY—), & ~v®&ﬂﬁw’ﬂbf\ﬁﬁéhéérzmu SPD & L < iZH—
UV VA ERETDHIET, BN B RRETIRET HZENTE D,

EH— BY— EEEMRD

A
‘ NIRRT B
IR

— :g?
— it

— i

M1 EY—CORAESPICEHRES A—T (f : BIRER)
(HH - FAE I FERR)

(2) EWStoRIZEM L, B K O & O ELBEAL

BEERROBIEZLAT ) A=A —OHR T, a7 HEIRE R HF AN TR - JEL TV D A
—IHFICB W TREREDOATH Y | BAMit & iR LZBEORE @A L 72 o> T

W5, FBOREZHIE L, BEZESRICHD < G U728 OREF, FREO TR ATV, fill

fhE DEFULE > T D

Mz T, WHETH, BERE, BEXMBREOEN LA L, WA ER R, ARIgERR

ZEm, BEORBICEDE CTREMICEENRZHG - R - BATHZENARETHD

5%?%&%®%@?%6 WEESRITHIE A L2720 T+ R R e T a0,
RRR, BREOEE) L EY— Y OR AR A2 Iz L, ZHUs U7t sk 2

Whé&mj/%w74/7ﬁﬂ\ R EEORE RS LIRS TND,

ix



(3) ®& - HifvoBHEAME

BIREUMAAR D OB E WMV AE LY . ABIEICOWVWTIE, FOZ VLY v F .,
FRIZL T B X TOPEN LN E WD FERZ R LTz, EBRICATF e ERICHT 5 B &I
DVREEZFEmB L= Z A, AR - WROlE CENLVT aERICKE REEL 5 2 T,
7272 L. MIDIMAR 72 & OBMREITIZH W TIX, VT o H ekl U TR ERR ORI
DA TVWDERETH Y | FEHEICHT 2R RILE ZRET ST,

PR ek O EHRAEOFE R, ANROBEN A L T D Ml Tl b8 - FIROERENETH
DEICK L ORI G CRN T O T 2 aaetEndH 2 2 & ENFAE LRI
BGRESE & e DY) 72 fERR N IR N2 & B D SO R AR A ERNAE LT en D
ENSZHEOWELENFEEL TOBERERD BN, BURLVF o dilci3E 384 H o BREsL
ELUCHEYI AR NEE LR NWED ., HAREOERAZINAE CTX 3 Ol T — 7
U AbE A S L, B oI K AR AR L, EORAEN Tl S D5 E TR
SHEDLL O REHANLEE LU,

REREEOE—T T ZMEERERFET 2 %% 4 & LT, Ay FurmikErblida s
T AN ANV ARBUH =RV ZIFEBEN BT BTz, miaek ~DEHIRGEE 1T > 72
FER. Wil & b —7 T 2L ARE & OFEERICE o 723, FIFAF LN L < otk
Bz UEEROBEHHE L LT WeEEBE2x LD, av T F A ~LABU X —%k
L, BECEKOCBHMAHEIEOBEHARICLY, FiRot—7 v 2 a2 EkE L, B
YA A LS R T AR LT,

FIIHEORGUIRE REE LT, HllEORIVWARBR TH D, £, B/
ERET DL VFREOMREBEEME AL E L 70D, Lo T, B—7 T 2z T 5 B
WZEDETERE P —%8AL, EREDOEELRIET D LRI, ~L A Z—HiDD
BT LT =2 2UWET D L L bIT, B—T 7 2D R A MEE L, 5% O 2t
THETOA LTy NEeT D, FEEUV—OFERIZWIFLIZE Y HARIZEE, SoFriciE A
%,

I EIZ OV T, BECEN 2 Lo — v R AT D BUFRL. SRIcBVN TS
SEAELTEY ., FICERBEHELRA LBEY — v A it a2k, mEr—v
A DM A KIF LTV D,

PWEHBIZ OV T, ABIRE L FRRICENIEFITEZ VIV T A PEER L & 7> T
DN BEREDICT A 7 T OBEBHITEE T U M b < 24U S W HU O E < 31
BADELEREHNE VIR L o7,

M E Y 2 50 U 7= Y 0%, SEARMICREE 6, BEERR72 COMERINN H 5 2 & 270
L. £ EBOFEHMBIEY A MOV TIZBEICRESR $H 5 WITHERAREBE SN TV, L
DULBRD, BV —YORARKEZ T XTSI ENRHE T RN, EHEICL H8EN
e L THRAEL TS, ECEITIAARATHLHESEESLORA T 2BESHE~OXKRES
SFEML TR, Bffia T 0 7 HEED LIMMERG, R ONEY) e 80 2 5% E 45
TN, MEMRICKHETHD EBZ TN D,



(4) WA e 2B

BIZELK T0 4E DR 29 5 5 M EME TR ITEEREZEME L, =T TELDIN F >
Tz T HROA—I— L LTEVRRAEIER LT E L, FRCARDE S TS TIE, B
R E IO S T OBEEZ T S N = T AT 5, L L, HARD A D - 5D
HOA AR GE K AR 5 ENE ) i Skt 3 2 R & 2 87 iEoh e 0 gl
5% BT 2 MEVET S,

HPERTETIE, FEOZALLBATH~OEHD 2 REREEIE EOER DS &
L CHALERHT T D, FMEHIZOWTIIRE S = U THNI T - FERIK 2R E LTk
0. BUEIT RGO 16%% f5 D DM RGE LR 4 2020 FI2IEX 209 E T RFD 2 L4 H
L LTW5,

BEICHF R L CTO 2N - KEEOEEETHIHIZOWTIR, gl &kt & EEbEEwR A —D
—TBEE A O EEFEM Th S HinHE T OMAG 21T 5 o FBEHHIC OV TR, HEICE
SEUTZRGEBIHIIE N S, X R TF AL AV RR VT, v b=V TICREE 258 L, il
HO L OB OF AT — L A ZBME L T D,

T 7V BFINT o FITHMY— AN TE DERGI L L, VU X E RIS
X7 =750 EAC FENEHTHZEEBELTWD, VI U FITRGEE T T U AFEO N
AV AND NN L, RAEOHEMEILT 7V A ORGEEICER L 5 27035 5,

(5) BEIAT LAEAIZ L DBE~DORER
RREEOHMAZEANT L2 L1280 IO &9 72 BlSERREMRR A~ D E A /TRE & 72
}Z)o

BRI ERRE BREEOENTOEHER
WEIZCLVIEE, AEEREDEL | « HOARED NBOWNEH 2ROl (2% L
DN ENFEAELTWD T, BEEEDOE—T T ZHH, RO —

itz 8 AL, ERAENOREEHEEF CoOEHT
NEZ BT 5 Z LIk, ARIBEEFEDORELZP<
ZEMAREE 72D
WEICELVEE, AR ICTEE | - BERIBEECAEN 78 £ Ol CIXBEICmE <t
DFRBIZEHE A 7 T ~OEDN | REBAL THDHENL R, FELTHHH
FEAELTWDS R EE L T2, BV — TV ORAREK %
FTARTEHS T ERHBRTW W & @Y7
M7« FRRIZEE S WM EE R R & 7o Tnvigungz
W, WEEPSZ EBRHR T, BEAED
Bifta T 4 v 7 1 &1E R U2 E xRS
ATV, BERBIEELZITO ZLI2ED, EO
WEEISZENTE D,
Bh7emtE R R OB L, LD | - MECEITEBREEZ -2 & LU ChtERE &
RERTHARN IToTHY, BECEOMBHEMEZGAL, AT

x1



— 7 RNV — LB FANTHE AT O 2 & &8

U, EHEERIDROFENMENRBD D iE*f
R E SN TH5ZENTED, FLINHOH
i oeic, VD 2 X ENTYE 7R E R OB
b, L ZRFTT 2 2 ERARETH D,

F 7R E M A A LI ZERA Y | - SRR K DI R 08 AR B G
A ZiEM L, HERERHESBEAREO 0JT 28 U
T, BUMOHEMHZEOBFEREITH Z LN TE D,

3. ODA 2Rk

EFRRO XY IC, BEBEOHEMIT, VT U H BT D ED NIE R O EDL IR
HEATE D, LnLAnD, BROLY U FIZBIT DENHYLEH, K ORE%ZOE Y R A
JEBH 2 48E L7 uLJﬂF%%§K54/77 DLW ERRE ERETH
DY) TH D, WHIBE XK 2D 51203, EBEE AR L U 72 FEOE R O % i 72
E@ﬁ@ﬁﬁ\%%ﬁ%%%ﬁﬁé%%i%ﬁbtkﬁ@ BRBMETHY . ZHHICHED
T 7o OIZH R ODA 2 & LT MK - FEREF¥E] ORAX—LZIEHTL 2 L2 R_ET
%, C/P LT, W5, ENHEEOEMALT - 2DOERELZEEE L, ICT EERB LUV
L BB DI R EARMET HEEI 24 9 RURA ZAHE L, LU FITBT D x5 ofE v
b, BUSLORRET, U7t R BT OE K 2 & bIZtED D5 HE & T 5,

(1) xigihisk
RGBT AT AT Y . RO TFeiX E 95, ICT A > 77 & LTCOERBEMEDEVIEE
BEARES RO — = L— A 2R E T 5 4 7 ¢ A BV DO E 5 2 fErd 5,

(2) ¥k - EZEEEOBM, RE
WK« FRFREO BRI TV U U HEND /A 7 bV A MBI EOME XK 28 A
LZDAIMENEFES L, ICT FEEDRBIZNE A 7 T HFBENOTHTIZDITHELRE
o - ARHlOmILMEESND ) L, BLT, 4 ROBREEERT D,
1. TWESENBEASI., TOAMENEIFEEND (FHHED)
2. EBEIREINCOWTHYF L E R I EE A FEM L, 3RE&E - EA - RTF
KHIDNHEL SN D (O IEE))
3. C/PIIVT X TH M E BN EMR S v, BESRICDLER TR, HHH
BEtsh s (% &i%dE))
4. BUFBIRHE K OEEOF T, MHERIF OB IMEE S, FP o ey 2R
FHEAEH S NS (/Y%A EH)

(3) A& —r—1}

MK« EREFFE] Cld, M xR OEAEL-CRUE(L O MRET, Y] 70 T E xR O & 3
EThY ., BE. ENEEHRBALY — 2D A EEE L, [CT EEB IO T &
TR DI R AT D& HI 2 5 RURA % C/P & LT,

xii




RURA (Fa@15., ICT, Ak, —x/L¥—,

HKIBHEO ALY — BRI 2K FEHH, 2

Wbz B L, NERES. At —e2oRR L BEOM LA BfEHHcH 5, L<IZ
ICT ZPEFICB VT, Y7 Ml s ~— FENG OA 7 7Bt 5 Z LI2 LY ICT EES
BLOVT o FREOFEREATET HEEZH S, VI HXENOBERY NV —2 28
BT 272 5 DT OBEEREZ R LTV, HICK 2RMEOBFEITH R EHE T D =

—X&fHT D,

BROEOBEFIBCIT., EEEEE s COBEMESCENBEEOSEN T L 25T
55, RURA 13/ U ZENOD Z i S OREERI IS 1 5 AR SOEE N 2 et LTS5 S
HY . SBOMEREEN O K AEE LA kER S S— hF—EZ2 55,

(4) BABH

K« FEREHEENC TRAZIEE L TWOEMIZLL T 0@,

R bE 2 R gy N
LRI HIRAT B E Y — DPh R,
P A | B A > OV A EE, Y — VRS A L,
(B Ay BERU S - > R) SPD & 0 & AL o> %R
ZE M, EEREOREICHN LD,
BIRNSEREAT D EY— Ik LEEA SPD, SPD
IR 7 = A 1SPD #% 3 SyBfEn. =D A ENE L, SERMONL D
R B R AR S & gl L7 B
BIRNDRATLEY—Y GHUEER) X LE
BT 7 = A TSPD #% 199 WA SPD, SPD 7yfgs. r—T U X ENEL .
(FEEEAIT) ZERBR DN D X h B Ui E 25l L 7= 8
l:']__lljo
. T TR SR — 7 NV MRAT HE— VU
il A — 7" )L SPD 8 4
=7 S
T UTFMIND LN =T ANMRAT D E VIS
LAN ff SPD 6 )
x93 5 B AR
- BN K SEHRENEE BN DIREATHE N —JIC6 T
Je SIS AAE B SPD 1 4
KGEHFNE ZH 6%—?%3% IR
AN ITV 7 A Z ) BRI 7 — 7 v ~MR AT 5 &
ITV 7 A 5 FH SPD 12 . 3
7 Y DI B,
Tl o S WA BB AT 21T % [l
5 4 L SPD . D%ﬁiﬂ FEH - A BB AL = 1263 A E s
BREE~EB LU B, [, EiEE T 5%
Tl a—H— 3 &, EXRSREOMERE L OMRSE - EH DD

%‘6—50

xiii




SPD ZMLEE L 72— DR A ek T 5,
Y—h A 5 | BB OMRE L OMRST  SEHO - R ET
%,

(5) fEXETRE
BERAEL TV ENK « EiFFEOEETEEZUTIORT,

I 2018 2019 2020 2021
R e 91011121234567|8\9|101112123456789101112123456
e N/A[EEEIRE |
N/A MM - 2249

1 [HENEABAS | |, [ A0SR BAREADED

n.ozoams | | 0BBEERTS

FiEND 12 |PROBER R, RIELTLBH I

MY BMELENT S (BAIHATE)

LFQ EZBYLTRT—LaVISHE

HEEBATSD

4 [FPY R=RULTRT AU ERE
HEEHATSD

1-5 |7 RURAHIA 74 RE LI & 3t
EEBAT S,

1-g |BEZY—, La—F— hHva—%
DIEHIREHBELEATD

1oy |[HEREOZA- ﬁmw%%i‘l%&h
SHE. FHREFHT

1-8 mgﬁﬁﬁkmm%éiﬂiﬂ‘é(iﬁ
HE)

BEEAEEID BRiE-EA-RTFIZATILEREL,
WTHESHCRE | 2-1 |RIRBERNERF/ SOV /+
BREMBEERE HLFCHHEEEET D
L.ERE-EA-R B REBERTE SRR XRNE
SFORFIAHEILS HETEENRERETD
E%:) BALEEER R AOYAHME
LFCKVHERERSND
EtoY— La—4— hovs—%
2-4 | OTEBIREHB LY, EHBIZ/ 10y
FAFOEICEATHEEAAFEND

~

3 |c/picicrf > 77 RECEORECEY/ MOV A+
EEED #/’anij 3-1 (~NOEEAREANELC/PISERFS
)7t e Bt had

LTON **‘T% C/PIHLT, EEREICBIT 248
A2 N BHIZET 2 BARUHROBEHER
filpmE s s L. BELTE. BHIET SIRRE
BAEGRERUE

172

o1 [PREEEEL . BAFHE, — e _
EDFT,ICTA XOFERR-—XEAFTD
I5EEENLFH ROV A CADBABHEER
BT E T L. C/PRUBRMRIBELHRF T, BAF
EREAMREEN, | 42 |#E. RU—BREXICHTIEERE
BRDESRRE wIF—EREL. YHEMFICETEI0
BIEtENEH SN E—2avETS
% LAV A~DFAEH], RUE
RBEEEAL LI T DEDHME
ITEhEEEI=—2TLEREL. B
IHRIBE~QOFHEZETS
ROy A LIREL-E BT
ZHBROFHEAFTOERITONT,
METEO Rwanda’g& DA fRARRLE 358
%115
4 LIV IZHITBE DR RERRE (B

Hh) ERKES D

B TOFE. MILEEHI-Y TS
4-6 |F—EREL. RBLHERISOVT

IREEATS

(6) HIEEEHE
BERF I 1L ENEZEEL W5,

IS

4

A

a

(7) AERBOE VX RBH L OBEM

W R FREF BN T, VU FICBT A — B RO FERE(L 2§ 5 RURA
CREBECEOMERNZ M0y MEATLHZ LT, VIV ZIZBIFAE R ARERMBDE
%W@k@éo%%ﬁﬁ“@LaE@ﬁ%%\mﬁﬁ%@g&ﬁ@\Eyzxﬁﬁ®ﬁﬁ%
haEilL, 5%O YR AREOO MR Z HIET,

(8) IS hBBRHE
W« SHREFEIZB WO TR S D BF I RIT LT ol



P& R WK - EFFFEIC L DR

WEICLVWE, ENREICTEE | - O/P OWMEEMRE, KO 7 1+ A BEVITiE Xt
DFBICEHBE A T T ~OREN | REeFEHRTH LI, VT FITBIT5ER
FAELTND W LU et E xRN FEIE SN D, 2D
Z &k, mEFR Y FU—7 OEEER O ENED
M EICEBRT 5,

AN E R OB, LD | - K - FFEFE COMGER R, KO3
REN TR Wit & 7o TV DI ERIR O F#H72 & OIEH %2 # ik
THIET, C/PICLD, VIUFERNIZEBITS
M 5 % R BT B I e N A KT A4 > DR,
VD NI B U 721 kR 0O K DOIRAELS

HkT %
Foy e E M A L2 EN | - W - EFEFHEITIBW T, MR OB AR
A BUHARBE 26 H U, SERFRIHECEARED
0JT Zi@ U C, BIHOFEMEDOEREZIT O Z &0
TE5,

- C/P LRI TEATE I F—2E T 52 LT X
D, EEZRME R R A A T ZENTE
50

4., YU AEERAFHE

RERGEOMEFMOBEANIFEFCTE DX —7y MG L LT, BAT., BRI, ik -
WERAL, ZEWE, RITHEDOA 7 FRMOEEHE R L, Z2E LTIZBERESE O
== AP E OB A 7 7, ICT BIEOREAZEE L T D, SEIOFHE T, FRT
ND U ZPEERE LN ES) < ICT A > 7 7 T SRR =— AN\ & 2R LT,

T I AR 1100 TARREO/NETHY . 1 B TOMERBEIIRE 20V, LT v
A THERR LT Hi 2GR L, SRR 7 7 U hdkEs, 77 U e+ ~ERT5 Z &
ZREELTWD,

AL E LR, PE. BRNEER MO SPD, KONT T o A BRSNS, ERE TG
S, T ORET A FTEAINTWDZ EEMR LT, 25, 21D O %2 HiZE
AL TR & LTEAR T, ERICEABZLOY A hTHLHERBELTEBY ., &
MiarHh s o v 7 —E A& RHOBEEMEZ MR LT,

EVRAETIE LTCE, EH LYY 28 L2 oea Ehi T 2 EETH DM, K
B, TR OB AST THE ALY U X I TERMTE 5 a2 a3 %,

XV



CEERZIONIDNY H2E WL L—E
SMYSUNCLLIZIAHE " YEFUNCLERTIEES THEZRUHYNEE) $ACGNNEREER <«

;-ﬂ BEY L GI0EThOYH

4 CURE YEEEE Y EE )
AVKE URF U HEOWHE N BEY LI YRRV T 2 hOETN Y EHE YD
CUR NG LN B OB E NS E U HENY WS ENGEC LR ERLL ) 1R]d/E
CURT MY IEY O LY HE B W ERGHNENET S C o WS E
SUITLEGTEEO T “URY S CE K EWI J £4mD by /(D
LEOUDLI <

o EETE- AR TROLEHE <
BEECUSEEN W FEEVIOZVI 2L URET NEZEHE
4 , A
PN L LA 4TS £ 3 bV ELEY B RUHENKBEERG+ <
HORELGRORHENSEOLBER 13 1%
EF VNG GOBEILLLULWOBE <« VILURING I VHEOR BN <
LA4RILTAOMEYE BHZ—h TV WMEY SR Y GTIEY
| e 'ESE - emoRREE < || NEIIERIEYTEOEFLYEIGLR <

TiE - WHOEI\/d

REXEOEL O

FEEHEE

(Araoyiny Aloie|n3ay sa1d|ian epueMy 1 vHNY)
e HT L~ LU/ DL NE O EY: BEFEdD -4 u
WA Y B HEITELT u
RSEUETHEKRE: ¥ I £ I =m

=
EENHEORIOBEWTOENEE | BN 4T
EL2CA

xvi



[ZC&IC

1. FRE4
T EXROEMTBHR D 72 D D EZ LA
Feasibility Survey for Building Lightning Protection Capacity

2. %ﬁﬁ@;ﬂ:a

ND U E a7 7 ) IHRREIITHRAICA TO RO EDOREN LI THY | %E
2L D ANBIHE, ReEE, RIEREICEERERAEEIN (ICT) EEA~ORENET
TW5b, AA 1,100 5 ADRETIFTAER 30~60 LFREDIETHENFKAELTEBY ., 2016 4F
1 H~9 HO#EZERIT, ETHE 30 A, AGE 61 ATho7z, AR L2EAOHRARTD
WEICLDHEHITEM SATRETH Y, VU U FIZBIT DEERITHAD 100 f5~200
FIZDIED, R, FAENRMO—>TH DT aibiLFEEIC wfw%ﬁ@%$@%“
HIETH b . NI E~ORHGE=— X2 TEv, ZAVE TICEM L 7= HA1HE I &
L. KRR EBIMCDDEETET TR, BN THHFICL D ERNSIRILAAYLEIC
I, WA THLIEEEEFTICE VRS e EOWFERNDPHER SN TND, Fo, BEIC
ié%%%%kbf\%ﬁ%%@ﬁ%b%ébfméo%#@%5& WENEAEL, B
P E D> TEYOHIZERE LI ESEAR ICITIVIAT Z S IZ K> THEEHERC PC 72 &
DHEHE L TCLE S, ICT EHE%ZEERIED FLIZEIT T B RIEIC E T, FERRITE
BOME L 725> TS,

BRI TS, BB L OE ' o —7 & OB E R R L OV R B R
@n/#w74/ﬁ/?ﬂﬁéﬁiéoﬁ%ﬁmﬁm\ﬁ@&@%&kioﬁmﬁ%&m
R LEEMEOERAITY 2 & T, FEOEEHEDEICHGT 52 &2 BT,

3. PAEDOEW

T 20 U OB S D IRERL - Hili o EEOBIF~OTE F nTRErE 2 Jkic, 0DA £

RO V3 A RBARHE SR E S 41D,

4., FREXRE - Hik
VD UEE AFuaifLFadi kO Y dE

5. FAEHIM. AELRE
AWK : 201 71 0H20HH2018%9H30H

xvii



A TR

B2RY

Oct-17 | Nov-17 | Dec-17

Jan—-18

Feb-18 | Mar-18 | Apr-18 | May-18 | Jun-18

Jul-18 | Aug-18 | Sep-18

R E- OB RRE
1y [RRE- S OBIRREIS
CERYE

LR REICEET S

"2 |mitE. BE. xS

LERAEREICEESD

3 | mEmBsm st

14 |HEHFARRBICEIEY S

ODAZ X R UMK F—D
o |IREE R B OB E
23 (D

RERE RGBT

2-4 |FAFREMREMATRESE
ODAZEH1E
3-2 |ODAEHILANE

3-3 |C/PIRHEBIMERL - BAEEK
b

ODABELHER A

34 [

ODAEMRIZE1TDHER

55 |myzoistng

3—

o

REMKEES

3-7 |HifrEh SRR

4-

AT (5

£ DR BRIt El

4-2 |HEH T GRE

4-3 |N\)a—Fz—>

4-4 |EHRREE N —RIE

4-5 [N EHE

BMRAETE
= BiAEERE

6. FREMBERERK

L 8l K4 Y EHNE
LWL/ E
b ! AT
4 s R
S, RS
et Ll i% FHR T B
| EmE ISHTELEHEE |
P K | T A )r; SR e s,
T ¥ bk 3 | Ao, . LT YL SR
LAt m 3 2| 8 7
. %%& miﬁé HAF T4 B0
i ) HEAIT O R - 2347
{j\‘riﬁﬁn:u\ ° ﬁj\ﬁ
i - T ERLA B H# ¢ o H v A
. B - TSI | BT O Bl b
J@{:l\‘riﬁﬁwu\ * /\ wu * /\}I:ﬁ

xviii




Hr
(FR R At

L - BT
HOMERER - 47 | BUHLC O BEITIE O 1

i o 1 Hr e« 3 Hr
(B H—&
i)

L - BT A
HOMERER - 47 | BUHLC O BEITE Ot

S BAAE Hr s - S0 Hr
(KX Bt A 52 | EEER
%)
Bl BT | g ot e
fom pek | DR T oy
Hr (e Etai A
FH)
A - 9T _ .
B, BIF | Amiri BRI - I ii:gig?ﬁﬁ;
FE MUGARURA N— kT — R E L
Data—Fki A - b
Zan TGaRA « HT. .
BIHLFRAT . B4R | NDACYAYISABA | Bi& a4 - 94T, ii;gié?ﬁﬁ;
HREE Raymond N— kN — G B0 E L
& - ST

F—T T KA | SHEOESIE BI%
H—. BHIEEREE | BEL Y DA RHb

VIS AT« T B b D EfRE & D
R, DA Eff=— % | FE,
JOCP M M | BRI A A - T T R
=t SEhi., s E ODA Zffp=—X
At R, HEEAE DA BRI == X e R O
e BT B |
BRI LT e L
ﬁ%%ﬁ-ﬁﬁ\:iéa VR
BT - T
552417 B 50 1
| BT o B A
SRk | B w M HmT g | EeffE et

S - 3 Hr

—




FIE XNRE - HBORRERE

1-1 EERESBFICH T HFREE

NT B EETT 7Y I RISII R R THEHEOREN L VHUIRTH 5, -1 X
NASA 23BAZE L7= 1998 D5 2013 FEDEA A — &% — (Lightning Image Sensor
LIS) OF—4#%7 vy NLIbDThHDHN, 77V Wi, Frlc = o IR IEHFER I
HnD, ZoY=T TN NI E OREDE PEICEZRD I by s
BT, ENEFRLTEAELTWVD,

LIS igh Resolutio

sV
ococoou
(=]

latitude (°
COO000-NANEING
O=NAM

-10
FRD (fl km 2 yr)

o

0
longitude (°)

K 1-1{##RIZHITE5FOHFE (1998 £~2013 £)
(Hi# : Global Hydrology Resource Center “LIS Very High Resolution Full
Climatology (VHRFC) (1998-2013)” )

ZOHIE T, EANORS KT 7V Y= v MRS, KIEER O =2 > 2 R EHFEIC
JRINDEGE RO R &2 &+, 2 b NI S o0 5, A& G ATZRN ILIZ S DD
BICEE S ICHMEEEZXDL I LVBEILENREL, ZEREEEZLELTEEILN
TWn5,

Ko Ty ZizsnTh, arARFELMEE OEBIEWIETIZIBW T, FRIZE O
EIIEANTH D, KEXE - HEMEY (MIDIMAR : Ministry of Disaster Management and
Refugee Affairs) DT —Z |2 XAUZE 2015 FFIC VD o X CHRA LT-iEME 144 E0 9 B,
45%Z 8 72 % 65 AP ERHIIE THAEL TV D, FTHATF X ORER AL, LT
AENTRHZW 16 TH -7,



K -1 EOREHBEWE (2015 )

Hhigk X HWEFREHH EE 85E
West Rubavu 13
N yab ihu 3

N
B
S
=
I

W O

N gororero 3

8
4
2
Rutsiro 20

Rusizi

[=2]

N yam asheke 1

South Kam onyi

M uhanga

Ruhango

Nyanza

G isagara

Huye

Nyaruguru

Nyam agabe

East Nyagatare
Gatsibo

Kayonza

K irehe

N gom a

Rwam agana

Bugesera
North Rulindo

G akenke
M usanze

—_ —
O —=| O N o O W O N[ W OO N O N ©| T N = = & O = = N ©| ©

Burera

Gicumbi
KigaliCity |Kicukiro
Gasabo

O O| O] —=| —=| Ol O Ol ©| O| N O| O O| Ol =] W —=| O] WO OO O = ©| | O| —

Ol O O —=| O G| W| —=| O| | | = O —=| O W O] O] O| N O] O| N N o1
Ol N Of =| =| O | J| =] O| | O O & [ O =| Ol N =] O N O| | &

Nyarugenge

Wwas 144

~
w

135

(ee]
E=N

(it - MIDIMAR, “Hazard and Risk Mapping to Gazette All Disaster Prone Area in
Rwanda” &V FH&ERMR)

HEOWFEIIRELIFEE, AGEREDO NI EL | EX, BEREDA 7 7R 10T M
HAOYWIBEED 2 DIZ3T Bivd, 2015 VT A ENTEOM, KF, BEM,
Pk, MV D SO RIRKEENRAE LIS, ABHEE GEF - AEE) 1TV Tid, F2FA
ETDHLONKRBLE, FEOFICLHDHEEIT 34, AGEIT 1354 T, BRKEEORE
FOZNEN 5% FE#H) . 69% (AEH) ([Zdhi=b, AN L2EADBARTOEOHESLE

2



WM 3 AFRETHY , VT U FITBITAHETERITIAAD 200 {FLL EICOIE Y | fid T
G ETHDLLEE R D,

# 1-2 BRBEBIZ L 2HEMHE L NR (2015 4)

$EOEE *&iii % a5 | REOWE mﬁi’fﬁ REOWE
£ 144 73 135 5 0 84
P& 58 10 2 49 0 0
EER 284 8 52 1832 1096.2
K 44 21 1 111 256
gy 32 19 5 28 0
&5t 562 131 195 2025 1352.2 98

(8 : MIDIMAR, “Hazard and Risk Mapping to Gazette All Disaster Prone Area in
Rwanda” J 0 FAAERERR)

(1) NB#E

NI ENEZ S EELTHDFEINE LT, BOREBERIHD TEZNZ LTz, £
& BE EOREMNEIT LTI TH D 2 & E RSB R AN S
KONV TDIFERPLHHA AR L TWDZEnbIFons, HENZL VLT ofiKDa:
JERPHE T2 EO-MIE, VT R TR 2 o BE - SR ORE &2 Fro, 1EE - BRI
HrE LT HE2FDHITIEAT T, #URMEREIR O 2T IUIENTHHKT 5
fEbRnN 5, REMTEME LLHETH, ERRELLBICHEOR Y RO FIZEN TV
TELNEREZEL Usb o HFICL Y KERKEEA ST, #HETOFEFITH I
WA THESTWeE ZALEE - DIRNOEIMeDD 16 4B E LG ERH ST,

17 T B KA W o T FROKE T
B 12 BICK58GEFREHBENREL-ER
(FAFR)



NT X TIXEBICA, Sk, #igY ., kb, FIEo EOKEICLDHWEEZZITTE
D FHEERTREZRBAFEIC AT T, 2D DREREN AR EGLEDIT b, HEBLKELRS
RITMOBR Y 7 X —2TERT 258 L LTR_Z DN TS, D), KEOFIIE
FOMEE DRJR D 72 6O OREE 2 &8 T OB EICE D 5 Z E MBI TV D, BRI,
FPILREREO FEBAFERE TH D MIDIMAR A huls & U7 B EAGREERE 2N BE 1) siA L %
WD ENMEERRE L oo TR rERIRIC R 2 AR 2R E xR E TIEE - T
WU, FE OSSR il U T SO/ L~V TR ATRE 2R R O & . FRNZERRE TE &
N2 728 DO FMSEF S AT b S OSREHERR i O Feifi 72 & O I MA R KB TH 5,

(2) WHpkE

MEgE & L CiX, WEH, (5ER EOWE, BRA V7 T ~OHENBEL TWD, [H
/a0 AAREEBREOLND VT o ZI1E ICT FEEZEREEIEO LT TR,
ICTEEEDRBETZDINODA 7 T ~OEENFIILEOREL E 25,

O HExuE(E R

WERY NT—7IZxT 5 FOHEFIL, BEREBEHEICET LI bONKRE N, BERIBEEIX
JE I B ED SN RN ED R PICSTHOND Z ENEL ., ZOROBEEASNE
RIZWEFHOEFEN 2T L T LEW, FELIEFIZEDORLT WV E WS HE AR, ICT BT
BWTY 7 M - ~— RERFT DA 7 78 iz s 1CT FEERL LUV Y v X RGO R R
PEdE T A &E| A H LT AN (RURA : Rwanda Utilities Regulatory Authority)
F. VT X ENIC b D ETOBE BB OERE 2 RA L TV D1, 2 b D0BEEREIC
BOWTHENDRS b 4T I RIOBETRAEL, TE=% U 70 M8 L, 815 )E
WHOBERICEEZ KT L TS, 3 A ML X7 hHREL, RIRA IZH1T 5l
BIEDA T F 2 A3 X DK 80% 1 E LK & 426D TH %, RURA Tid, EXUBEL
PIAANTCHHENEAELTEBY ., SEFERNZIEFI T I A7 A ATRELEERICEIV, 7 4 A
D PC 7% & DIEBEHE A~ OB EDOM, T L0 BAE LI KIED BN RAE L, BED R
H T AIEENC Y 7= D FHEIC 2o T2,

B 1-3 WMEOFRELTLSRUIRA X4V EEEHRE
R /R

4



XA BT 2 #EFIL, RURA DA $ 3 < A b ivTe, HEHEEG OWMIE HE D%,
EEAAT O R TH D THS Rwanda tETIE, 4 5 23RA T 5 900 ROEEHIC, EICH
FEPLDICEBICEDWENBEL TS, £/, TLEE T VA OREELT O BEE¥ET
BHHNT o F LR (RBA : Rwanda Broadcasting Agency) T, & NEEICHRAT 5 18
DOBEEICT, B LUIFIANLERBELIC LD IR BIE, REIZIIBREET 2 M4 L T
BU., 20184 1 A~4 ADEI T30 5 US RALVOEENRFEAELTWD,

DX D RWBEEICHT A MEIL, A ML % R E B DD, WEREREIRET
DY —EADMEIET D LD EBIRA 37 R KEV, RUIRA OfFITHhxIE, HiZky
FToX ) TR ENRAE LTS A, TORMBITIT 1 ~ 20 ABREZZE L, F0OME.,
BEEBEEOBEAN TE T, RERBECEEED il E 38 AET 58008 H 5, Bt
ThiE, BEROZENTOND £ THBEOFEIL, &2 WITEEEE IR TR 2 e
PEDI BV | ICT EEOBFEHERTHER Y MU —7 ~OREITRE Y,

©  EHER

WERY NT—7 LT ICT EEEICBITA2EHERA 77 LT, BEIRDDH, VI K
ENOIREEZIT O EHES, VU o X EE S (EUCL : Energy Utility Corporation
Limited) (2 X4UE, O HRET 2 20 HFTOEEFTICE N TEOHENKELTBY ., &
TER 72 BIMAGN S 2 X 723720 IEXHR OEAEZ T L T\ D, VT X BURFIE 2024
FEETICENOBAHE LR 100%% BT Z L 28I TBY ., ZHICHEWEEBEFTOBHRNFH
SN TWD2D, ZNHHXINAEEFICONTH, EXREBRFTH2LERH D,

®  ICT Bf%

ICT BhE O BRI OB & LTl VY o & CREREE 4 5 O 5 S B o8 &
725 TS by UONEEFITER R (TCT) bbb, TCT TIXEEIC LV #HEILMHE
9 PC 72 EOMERDIER L, AfEICK LB\ DRt cE VR Th o 72, TCT $flk
DT —ZIZLAUL, 2015 4T CHElfEHEs 38 &, PC29 a2 &1 T1 A OBXIKINIEE
WL DR LT,



NI—4 754 BRER EEICKYHEL - EEHS
® 1-4 TCT HKEEH
(FRAEFERR)

(3) #HERAEDE R

FEMERRAECTHER LT2 L 2 A, HEDH 7L< O A N TITbEE#7e & Ot E x5 23 BE

WA I T, REPTON TV DICH D L THENREAE L TWAFEIL, AL
B OIS EE OBFD DI 2 RET D113+ TR, b LI e Bl - ki
%0<Wmﬂﬁ%ﬁifbﬁhh@%%f%Twﬁwﬁ@&ﬂﬁ%ﬁ%é\@Wfﬂﬂﬁ
&5, RURA DIBEREMGE TIE, BEEEHIRE STV 723, F%:%%t%ﬁﬁﬁﬁ%ﬁ
BrA B U ClRE BB ICIVATL 7 — A DBENR 0 CHERBEERDHE SN TEH
T\ﬁ%&bf%%%%iéﬁfwtoETTiZM6$_@ETﬁ$Lt$l§ﬁ%%#
RE SN TWED, BEREFORINDKH CTho7oZ &, £z, REMATA Y Tl
FORANREEZ TIRHETE TR 22D, ENSEE LTV, £/12, VU U FE
W CEIZHEE LT D IE xR OMER1T, EFEELRL 20 e U h EREEER . [H
BAEHER I VEIL L QO R WL EE S 32 <. 20 Z & b EET R WER & 725
TWanEEZLND,

ZOXEIIRIRWMAEE D L VT X OB G Uit kR OREEHE AR L 7R
W & Fl AR EEEIN AR LTeHEMAZEBIZEFELRWVIRILTH D Z L 23, Jitil L T
WATHERE N H 0 7206 bWELZHT TV RWERTH L Wz D, [ERERERRK I3
LU 72 FAECIE AR OB R 70 E OB fA, EFEXMNR 2 KT 2 HMMEEZHE LI AM O E KL
D, REN R A ED S ETOMETH D,

VERERRICR T A EERMIL, 1EC (EREEXIE®ESH (International
Electrotechnical Commission)) MEPEEMICHK LZITANGN TS, 1IEC IXEEREEL
BER DR = k%%(EC]&)Im)®I%%T%U ER LY - B LS8 L OB
L7cHfl GEmCTEREN E WD) 2485 EIEMRERLEIRTH Y | EEFEOERE %
TV, R - BFORE, VAT ALY —ERICHT LI AT LZEEH L TV 5,

6



1-2  LBEAREREICEHET HEARFME. BE. Z5%F

1-2-1  BEXEHS

AR, FEMEICRD TEEFEEL. 1 v 7 7 E0MREEHRIZOWTIX RURA, &
GIER DS . THROSEFIZB W TIE METEO Rwanda, ARIHEEDO%REICHOWTIT
MIDIMAR @ 3 f4BICH 5.,

(1) RURA

RURA 13815, ICT, Adhgik, =x /L F— KEEOALY — R IT DS 45
fELTW5D, E<IZICT BEFIZBWTIE, V7 M- — RN DA 7 78l a D 5
ZEIZEY ICT EEB LUV T » FRRFE DI EAEET HEEFZH S,

RURA D EEHEFFHE [Strategic Plan 2017-2020] OH T, ICT fEEB L ORN Y —E 2 D3
L ER AR ER L, B LWEEYE, B, F8AmatT 2 2 E IR EEE S LTI 6
TEO, AR AT L& LEREENEZ LY CAENICE KT 5 BRI, LB ERES T3
OfFIET AL L TIREINLD,

2) VU UFRBT (METEO Rwanda: Rwanda Meteorology Agency)

VT AR GT (METEO Rwanda) 13V v FERBER O TEHARECTH 0 | B, Oduk2 K
R RAETERZIEE ., AT LIRE T 2% E 2> T D, K[GELIIEE 2 [E 4 TICERE L,
[EGET —HENEL, [ - JUEITRD AR - g EZRET D & & bic, EoRRBICE
BT 5 Z LWL TW D,

(3) MIDIMAR

NI ZIZBTHH0@HKEMNRKOY —RETE LT, B #iX, 7% —1L~LToD
o SN DG LRI AT H BB 2 S, KEY A7 B, %, e, HEOH
B D KERR 7 = —XZBWTC, RIS ZKE L, BREIToN v v 2 —3— b L O %
THO&EENZHS,

1-2-2 SH%ROBFSKHE

VU ZOREREGLREMRD 5 H NIPEFICE L TiE, VD o OB SR
(UNDAP) 2013—2018 4ERRIC & % & [EI5E - 07 L~L OREBIDRE 3L &AT 5 2 L s At e
SNTHEY., BEZ580 5 RADOTERBEINTND, BARIGICIE. B—io. B
BIORE ML AT L. SEY A7 DE. TR AAL b T=Z U L T 2N ED5
ELEBTIS, BRENRR ) A v v B 7B L OWESIEORA - TE A A Y NEITH T E0EE
B SAUCV B, (7l B RO L T o & BRI O 482445 P13 MIDIMAR, MINAGRT (B 3£ Bh4 KR4 |
MINISANTE (fR£4). MoE (BREE#). MINALOC (HZBURFE) Th v . El oo+ Y
/2 UNDP (IS BRFEFHI) . WRP (HESAKRHEHS) . WHO (HEFURGERERD) . UNESCO (& R
FIALREBT) . FAO (EDERRRREEE) Th o,

7



IR E T BT B B ERRIC OV L, KRR TE P VETNLTHNTE ST, #ind
HHEICH LEAITORMEENM B IR ERE LB TV ERECThH 5, —77, @lE.
ICT, A%, =X — KEGOAIY — B RITBIT 5 &L & &3 2 BURFHEE
Td 5 RURA [FFFITIE(E - ICT &7 ¥ —COFEFEXROBEEMEZ I L TIH Y, RURA D 2017
—2020 FHEEEHEPIZ BN TS, VT U X ORI T 2 AL, Bl 7
DREZXBLI-ENY—E 20 EBLORIRA DA 7 TR ERE L LTED LI
TW5,

1-2-3  BAEZEM - &%

VT BT ERE (Disaster Management Law) 3V 7T U ZIZBIT A EESGOT-K
FERIRIZI T 2 BT D& E], KEXROFIE, EREHZ2SHEOHELE ED T D, K5E
RERIEIZHAS N T MIDIMAR 5 4 GRS FHE (5 Year Strategic Plan, fF#ihiiZ 2018-2023)
DSRE S v, FRIGHE, S DICEBRCEICE L LiIAEhb, —F, FESRICHT 54
RS NIZOWTEREESCIE T DV S AL THRWIRILTH 5,

1-3  URFRREREICEET 5RAEEAEFEN A&

T ZBUFIE, PREE A EZBREGHE [VISTON2020 (2000 4E3RE) T 2020 4£F T
DOHFFEAY (— AM720 D GDP Z 2000 D 220 K K/)s5 1240 K Rvicm b4 %)
Z L EBEEICET, REEE - ARAN - BB 2R &3 2 B AR E D T A,
ELWRFREZZRT 52— T, REEROK 39. 19038 R 7 A > D F TOEEZ R
SNTEY, BARIZODA OIAHE CKEME) & LT IFikE - aRE - AN O
et ZRELTWD,

N HIZBWTIE, £1-3, KOF 14 0@ 0, AN EA TRBY K —BoO%E
STHEBHMEICER STV,

2 http://www. rura. rw/uploads/media/Abridged RURA Strategic Plan 2017-2020. pdf, last
accessed on July 27, 2018.



http://www.rura.rw/uploads/media/Abridged_RURA_Strategic_Plan_2017-2020.pdf

£ 137U FIZB T3 EEBIELESE

FGREF— it
(B4 / #88a) % B ® B3 7K I |5 R| # I gl B (& A9 2 &
& ES =3 & & * |5 H| & c b7 b - A R PANE S S £
& L | E A ;3] B e |+ Bt t
& ¥ |AM| & ki > B 9
| B| # 2 -} 2
k] bL |
RNF— N A A S A
K1Y A A A N N
ez S A A A
xE A S A S S A
EU A A N A S
KE A N A A S
B& S A S A A A
BE A A N A S
#RIRIT WB) A A N A
7 7Y hERRT (ADB) A N A A S
JgAa—nLIrr kR A
AF7OF47
SHALU

(H - PR E R4 (Ministry of Finance and Economic Planning : MINECOFIN) .
“Division of Labour in Rwanda” (2013 4 10 H) X ONEEL D o X A AREKFEEEE TV o 7
X 0 FAEER)

F 14 )LD A2 H 1T+ 5 EREHEIEE B 2 4818

[
4 3 &® x X I |5 R| # I = B | A o &
' E S 3 & & * |EH|l = C ik oo | H ik
EF#RI % i L | E A ;3] B 1t |+ B +
& ¥ |AM| & F p2 B 7
| B | # 2 & A2
i = |
EERAREEME (FAO) A A
Errsr e (L0) A A
E#ERAFEE (UNDP) S N A A A
EERGEiE (UNEP) A A S
EEHERFXILHE (UNESCO) A A N A S
EEAQEE (UNFPA) A A A S
EEHREERBEEBHHR UNHCR) A N A S A
EEARBEEHE (UN-HABITAT) N S A A A
EEREEE (UNCEF) A A N A S
EETRMAFEME (UNDO) N A A A
1—IX 44> (UNWomen) A A A
EEit R EEEtE WFP) A A S A
ERRAEES (FAD) A A A
WHO (HFREHEE) N N A A A
EE7 7 hiEFEES (UNECA) A
ERRRBEHE (M) A A A
E#ERST47 (UNV) A A
E#ET 4 X&FEE (UNADS) A A A
EEEAFEREEE (UNCDF) A N A
ERES 42— (ITC) A S
EEESMFERE (UNCTAD) A N A A
Rl
AToOF47
S:HALUE

(H - AR E R4 (Ministry of Finance and Economic Planning : MINECOFIN) .
“Division of Labour in Rwanda” (2013 4E 10 H) Xk v &M ERL)




ZOEEI AR E 2 . BARITELSE (FEE) & LT, T(1) KRR, 1(2)
R (EAIMmME - B 2qk) 1, 1(3) thaxt—rvxomn b (LK - #HAE)—
EADOFHEA 2R M) 1. [(4) RESERAINEZ X2 5 AMER (BHFEAREE - i)
EEFZELTND,

VD U FITET D RERE  BFRICOW T R —BO&E S EAEICER SN TE
5T, KIEEECHRRES DK T, ZNENOMY R —23B5 R IC B L7 2 E
i LTV 5, EEMEK (NAIE) (20 Tk B AR Y (s & 72 2 23, RgESe
TR B D EEXRICOWTIE, ERRICHIT 7= AAROEAGREO O T (1) R MR | |
Bt T(4) iR ERAAINA XA 5 NMER (BHFEIREE - JI) ) IcaScT 2, EExt
REATO ZEICRVENRBEA 7 INRZEL, T INbOXRZE L, 5 E RN
ERIOANZRIENICERT 25 2 ERHIRFTX 5,

UL ED S ZEI, R DA FEICHOWTIL ICT a2 X2 2B IR0@EA 7T, b LL
IX ICT M8 % B o TR OHE X R 2 b & Lo K« EFERELZIRET 5,

1-4  UFZFARFEEICEET 5 DA EXR UM FF—D%fTERI T

1-4-1 BEDIILI VE 1T BXIE
AARDNLT BT 5 BT 1970 £ L VBRIE LT-, 1994 DY = /) YA RIEEBICTK
K72 B Eifi 2 A bR & - 7228 BB B O L T 2517 T 2004 FICHR L.
BB EEE W12 PO KB T > TV 5, EIERER R EEFIT TRDO &
B0,
# 1-5xNU U X EERRRISEE (FER)

(B4 - fBF)

FE FfER BEEEHN | BFHD
2011 & — 1.18 12.92
2012 & — 11.21 11.21
2013 & — 9.97 12.29
20145 & — 26.52 11.83
2015 F — 22.72 12.51
Rit 46.49 435.92 129.77

(HHh - A58, TV D o X2k 233 E ODA % (2016 AR |)
1-4-2 L FEREICEEET 5 0DAEE

BARBIEA 7 708 KOAME RSB TOUHED ODA SEATHA 2 FRITR T,

10



# 1-6 B EFITIIT 5 BAD 0DA 244

KA E S RAEF—L AE
FERAKMEE - BEIGEI 2 —HEDD
201351 A ~20174 PbVN%%HW$W$&¢ﬂmﬁb DENGET IO—FERETIETIHELL
128 BitXEIRD o b Sl ELEBEL. RBEMEMBEZRET S

HOMIFRIBEN M LS X T LOBEETS,
FAUVMICEWTEERMERUREEREE R -

B ERUREREERE METHoEICEY . FH OB LMER
2016 E BIEEEHA
FE ] BREED |t nt-wl-pELEHE SRR >HER
HHATEDC L £ BT,

(R : A HP, THARD DA 7= b VU X SEESWHIRIE ], BIO
JICA HP, TODA B2 B bW A ~1 X 0 AEMER)

1-4-3 h FF—nEk1TEH
[5 $58 7 BPIZ BE 9 2 [EIRSHE RS 0 £ AT H BT DWW T, LLTFIZERET 5,
[E#BA & (UNDP)

UNDP |ZV DU v X CRERE OBEICETA e Y7 FAERLTEY . FodcRh5E
HOXEEIToTWA, HEOER Tz MNILLTO@EY .,

- RHJESR S 2T A ORESE : 2010-2014 4F
VU ZEEEEETFT (Rwanda Environment Management Authority : REMA) Z/%— k
F—& L, HAKEDOKENEA LTEBEO R ER S AT AOWEEITo T2, [ A
FAIFEROU—= T AT AT, BV LT U ZI2EBT D R/INEMOITEIX) O
L E PR F O K EOIA LI T HHEL, SMS TIH R Z EA L, £ O R & iR -
JYHT U72 MIDIMAR OF8 2435 2V & i3~ & 5 (A, THRAEIL. 1,591.3 J5 USD ©
UNDP & VU » UM & DL STz,

- [National Risk Atlas of Rwanda] @317 : 2015 4F
MIDIMAR % /3— hF—& L, VT U XEWNICEIT 2KE (FIEo, Higv | ok,
B BE) (IZONWT, YRGS FEZIE, AL, ZhHDKEDY X7 DT
LMl Z1T o 72,

- KEBLERELEESHETO IoTIEH /vy h7ay=Z k) :2017-2018 4
METEO Rwanda %/ N— hF—& L, HREKFEHILTEBL WD A 2y NS
Yl b, B —EEEL, K L BESOFEHRE Y T XA LATREL, B
SRBEIEATL2Z2E2EME LTS, (B y b7 =—XDOFHEEEIT 10 J7 USD
TUNDP &R E VL ST 5,

11



F2E RELFR. - 5

2-1 REEREXOHE
2-1-1  EHER

St - TP ER LER S

FrE# © KRB RO LK i — T H 12 & 13-401 =

FRMNAEAR 195542 H 14 H

BFENE TNER IRV —TI3FEESROBREA—D—L LT MECRESNDE
BEHE AT A, SOICHEEE GBYEE) A7 4 L GHERZEL, BRELHE
LEgTA-> TV D, £z, BEORGUIIG U RS & OSSR O U 2 85k OIRE 2T 5,
FBEMNRI P NLT 4 o T — AR LHEEZEMT 510, %E O ATREME % Failc2m7
LEE =2 RAARCTFREITRME L, 7 —TREL EHITRAFEFESRI—EX
ZIALL TV D,

2-1-2  BHAECRRERAH

BIZELICE TO4EDO L 2 H T 55 M B TEIDHERZHEMNE L, =vTFTELLIN by
T 2T HROA ==L LTEVRRAEZIR L TE T, FICAARDESmE T, B
EREE R DB CHAEOBEZF SN = T 2 ET 5, Lo, BARD A S - B,
WA ARRE K AR T 2 ENE TGk 28R E 282 Mgz L0 gl
B BT 2 MEME TS,

TP R TE T, FEOSML LN TE~OHET O 2 S 2R EOE A58 L
L CTHERM T T D, WAMEHIZOWTIERE S = U THNZ T - FEEIK 2R E L TF
0. BUEIZRIRTEE O 15%% 5o 2 SMRIELL A 2020 121X 20%E T RIS 2 &% H
L LT,

BEICHF R L CTO 2N - KEEOEEETIHIZOWTIR, 5l &k & EEbEER A —D
—ITHEEIRDO LR Th 5L HFHE T O 21T 5 . FBLETHIZ OV L, #EICER
SELTEIRGEBIHIE N E T, X BT A AV RRUT, v b= TR Z5% S L, bt
TR OB OB Z R Lo V=T 2 FER L., it — L 2 &BE L TV 5,

T7VATIEINNT CHICHIF— AR TE LG ZHBE L, VT ¥ 2 EHEITR R
BN =7 %0 BAC FEA~NEHT A ZEEZBELCND, VI UHITHGEE 7T v AGE
DAY HNDAMBEL, REOHEKEITT 7V ORGEEICER L 5 2 #0355,

12



2-2 IR - BROHRE

2-2-1 REHELR - HiTOBE

(1) BB - BiTOME

NT U ZITBT DEWELZL CT-OA BERRT 23 RITK E < 2 TAREE & Wrowk
EQ QFEN DD, NI ESHEICOWTIZE—7 1 R L Ee S — R ERREIC
WIS o b E S (P —F#E T S 2 : SPD) LI ELEFS (— > L&) T
H5,

ARIRERR : =T~ TR

=TI NT AL, BECEOTATLEE T — LB E i L2 dma i E b
VAT A5 9, 22 TEIERIN & I3y EM o, B L2 IR TR
DL TEMICEEN oo T-BRICEBIENZH LIECNTHOER] L Hf ~EKN L, fF

~DWE ié%%~V®¢m%% L AR LRt (= h A
BV RETSHEEA
® ® De®e Dooe
u.. .. ‘.‘g‘:. @@@ @@@
B CEOEOS O

BERDESLZENEHSNT
EARRELY., LRTHPE
NABRUCLY BN TEET,

KERIEESICERL, hEn
KOKLZAY FT. KOHIZE
VWOTTFRL. ERELTCSK

EDLBICETIZANBR. T
BITIZTA FRAOBRHEFY
7. ThicHG L, BRICE

BOPOBREN —EL LIS
3L TI2RADBREVAF R
DERNFESLLIEL. BE

DFELE 2D Y H-T. BRH T3ANTENREV ET. EOMPREBROMTHET
RELET. 200, BTT.
2-1 BORET HHHH
(Hsh . FHARIERR)
F oY — LI EOGBRMEE FHU UFERNICER 2T/ TH D, (EHZEE - BEN

IRPREBIYRUC K D) EHEIXX 2-1 1R En= L 91 $®$T77x@%%&74%
ADBELRNBIEAWV, BREN —ELULIZRD ERETHLEEZ LN TWEN, Fr o ¥—
TIIEEOYA T ADOEBREMBD T 7 ADEXNGIEHIRS (FFEXDOME @ §HEMNR
FE) ZFHHIIL T\ 5, EZNBEIT S L HMEFEOHEROMS LA L TV,

13



RERTOBERDHS
BEOREL)

B 2-2 BV —OFHHA A —CRUMBROHEBEIDR S DELS A —CR
(it - FRA MR

=TI AZEMLT, Gt —TREDfERMEZ /R L, #E~OREEEZ e L, 7
(ZHEEDRE L THRERANSOEREDRAZ P& HISERO A REEZIT O,

EWEIIIARPEDSMNCELEES. ICT B2 O END 5, UL T TR EXR
WZOW TR 5,

YRR EX K - SPD GHER) ROP—Vv =¥

ENEL D EMEENEAE L, EBREE LD TEYOFIZEHE L - ESHEA ICITILA
e (B —), BaED PC7e EOE L. 7 L ERMERE 7 & OB I3 = R 3 E A
DT NRE)TE 2N, ZIUTBRIRE LK LM THHLE NI FETEH D, T 720
ZRICKF LT SPD 5% E 95 Z & T, Ban 2 RiET H Z LR L 2 5, BV — T DR ARKRK
WX 2-3 IR LT 4 BB EZ B D, THENDR AR LT, SPD & H W 72353
HThs,

BEE-TOTTR

v

BIRHR T e BIEHR

X\
— “—
| LI
—> Y
s

B 2-3BH—CDBAER
(i A MIER)



SPD Z@%iE L TV e WA X 24 (2R U728  #gR 2 8158 S CH Y — U id ~iin
T, SPD #RE LI-HBHE, MESNE-EBEIIFICE L, BEULOBENP N TBHEZ
DRy ZEFE L, SPD 240 L CEV— U a M L, e #T 5, EIRRAE O
(RAREENZK L CHRBRORIR AT 2N TE D,

E BY—v

/\ /\

—
BRI BiRkR

SPDA
BY—U%
INAINRT B
—— i EHICRT

B 24 FH—CDBAL SPDIZLHREM A —D (B : BRR)
(it - FRAERR)

BEEEMAS

p— 3

SPD Z#{FH L= EREOREOMICY — v =2 VX BT A HFERH D, —U T =L
AL IR E W EMREEZ AL b 0EE L, EFEEND OEY —ORHFEIC AN
SY AR 2-5 ([T &2 T,

QV—WF\%H EipEk
- &4 — 10000V EY— 1v
&
—xl | F S
m , I
= ——— | $—vrans [———
FLRAR
aAvFLy TH— %1 1000013
E s i

B 2-5 94— L2 DtEE
(B« SR IVERR)

MEMERE S L TIEY—T% 1/10000 IZHESEL 2N TE L, F—Yallr 2
LTk BEROOEBASOEFEST -V ORAES S L TR ERET D, -V
JVAITEIRRIE ik LB — Y ORAZBES 2 EnD, FEV— V% N2 I THS
ZPRET 5 SPD L 0 KRN R < HAE N Tl Hullk O 5 a1 R Sh s,

15



(2) BB - BIROERK ORI

gy | B Ay 7 ROV flfi k&
¥
B | BT SPD BRI AE LICE— U 2 L s 1HE4%720D
& Class ['EBEMHYOEY—T 20T 252 & 248 | 10, 000 ~
*F iE L7z SPD, SZECTMEHIX e KR & 22— 08 | 50,000
R BESNAGIMCERT D720, ¥ H VDL SRk
WY EE VD IR W BRI EE OREIITHTE 5,
Class Il : FEEHYOEY—V 2T 5 &%
FE LT SPD, &7 4 A EVEL TR L. Heas A (Rl
T 5,
15 SPD WS RBICFE LIZE Y — U2 U s 1HE%720D
e &Iz o 2 FEEIZ 0 Hivd, FEIFRA SPD | 10,000 ~
TE 9 Class 111 EWHXBIN AT Y D, € &5 | 20,000 H
LN D AREMERIL | BRIl xR 5 2
EMWTED,
BRCRHICHAE LIEr— V2l o, | 1H5H72 D
— % 1/10000 2R SH5H 2 & AVAfHE, 1, 500, 000 M
- =T VI TERBE G LEY—VORA | ~ (ERF&E
, ERISZEDD, EV—T AL RASETHESRZ | 10X D)
v {R55 SPD L 0 PRSENELS . AT RO LS A
T 5 Hitek 0 BB G S HA PR L kI FTRE,
Y= hrs | EV—VORAREEZFRIT R, EBICEOR | 1 HE %Y
. FEOEP—UNRAEL TNDOMNERNRT —X % | 20,000 ~
( 4 A LI RSB0 S M7 2 7 WD L A, 100, 000 1
A | B — BRGOEBMA OB ZWET 28GR, BEOR | 1 b Y
£ AR B D EECH 2 EFESME A RE L, Bl | 700,000 ~
*f TEMELL EOFRE 2B U -5 a3 w5 5 & %153 | 1, 300,000 [
R b, B—TI N RALMBEDETERNEITO) LT
NI DR ATRE,
FeFE M (TAh12V) 16557720
M FAEE - 5 4R 2, 000 ~
o —HIEEBERH L L TRIET D, 15, 000 [
BR— FHe B L O EER L~ LA S5 | 20,000 F~

16




mﬁ1’@ TR, R LU — I L A T s
2 f;j BE~H5H8 3,

LED [Fl#R4T EFEr oV —I8Es L O EER L LA E 58 5(E | 10,000 FH~
B HRkT, BEIRA— 2 & IRiT . Ml RA~TRE 0l L
~UVICE LT 2 & ZaE,

|
J

T

(3) EWSDRRFEERE
2016 fFEDIRFEEFIILL T O Y

EN/ RS FE SR FEEG |4
AN
EN P—DL LA 1,158 B 5 H RFEmEam S,
RF@EfEEtE %
EW EA ke A5 2,344 {57 H ER L FSLE,
IR, iE A — T —
BB, kR %
EN EroP— 500 5 77 ESRRSEEFIREISN
B it L LT W FIRET
ENEE/N
TR, g TS, =
T KFBES
A
st [l E i) 904 7 M Sk K F bt 75 2
w5

2-2-2  BERS ORI, FEUSGR U S OLRBAE

() ERstomZEfmAt, FRERM L OB (BEREE, itk

BER AR DRIE ZAT O A =N —DOP T, a7 EA L 22 DR F 2R THZE - WIEL T D A
— A —FFRICEB W TRERFEOLTH Y | BEML LB LIEERORES RBA LR ->T
W5, R OREZ R L, BRSPS U2 RS oG RG22 170, il
th& DEEZ K > TS,

BRI A, BETH, ERAE, EXMGREORINZ A L, MEpEx IR AkE
MR &G, BEORLUCEDE TREMICEENREZRG - BE - BATL I ENARET
HORBBECEORMTH D, MERITHEIZEA LT TII o OR e TE R
W, HITZROKG . BEOWIEE )G E T — U DR AR 2 MR L. UG TS
MRERN DB 2 P IT 0 TR BBEEEDOREIRRA LI TN D,

17



B A AR SN TR L7235 A . BAR, KM 7 U7 OHH7IB W T, 813
LIXIEIEREN I > TUEE TRV E WO FER L 72 508, LiLOMEEE COEALME
WXV HEARENT Yy > =7 2o,

(2) BT DD AT REME

TERARZE TITMEE 2R D 2 7 HIN ThH LML iin R 1 OB - G 21T > TV DA, Z O
LRGN 713 1968 FRIC A ARTHISE, &4V VT AENNTH 5, MbHdng 7138
it « EEREICR T 2 IFEMIE L WO ME 2R OT2 ) lHEE TIIHERIE TH L3, O
£ R BREEBEOLEEET D, ZOREAFIN L, BHAETHEVHERGICERISH S S,
L L3 6, BEMED 2T HEIRONTE - S, LET v A2V T o FIIBETH 2 &
FEFE L TR O, Mo Y 27 RGN,

=70 2 (TEBEERRR 5D S BGET - M TS0 5 O TRERO S OB AT AT HE
Thd, DLABMILT DI LICL D3R MF Ty filOIRAY | BMifbd @RI
T,/ IUNYDEFEFEZB U VR AEEOIER, AARDEBEMNROGIEDOOANRY %
AR LT 5, W, B=7 T RTOWTE, BREEO 2T HAM 2RI L Tnhinz, 4
WMRMREND Y A 713700,

F OB LI E A FEH L e nWEE o — = h T F =T e LB ED
LIz oW TIE, BRSO AZME L TR Y, BHIIHZE - B, A7 0t 2 2Bk
95 Z EIFEHE LT 59, FioR i,
2-3 REHL - EifORMESH

FENBAFR T o & FEFOR

2-4 BARREMRRETREN

RREFEOHEMAZEAT 22 L1280, BUTO & D Bl SBREMRR A~ DERD WTHE & 72
}:)o

BRI ERRE BREEOENTOEHER
WEICL VISR, AEERLEDEL | - HOHFEDO NB OISR 2 Oliak 2% L
DN ENFAEL TN D T, BECEDOE—T 7 ZAEH, KO P —

28 A L, SRS RHELE £ CoEMAF
EZ#f9 2 Z Lok, ANIEDRAEER
ZEMAREE TR D

18



HEICXVBE, BN L ICT
DIRBIZEEIRA 7 T ~DOPEEMN
FELTND

- BROBEHECEET e £ Ol CIXBEIC S <t
REBALCODEANZ A, FHiE L TV D
SRR EE L TRy, FY—TY0RARKZ
FTRTEHS T ERHR T W & @7

i« FERICFE DV EXIR & 72 o Tz

B, EZP S ENRHRTW RN, BEEED
Bt a T 4 v 7 7 &IER Ui &5 Rk G
ATV, LERBIEELZIT) ZLI2E, EO
WEEHS Z ENTE D,

BRI E R R O IR, FEUE LN
REIN TV

- R EITEFERE L N— R L LTS R %
IToTHEY, BECEOMBELMEZEAL, 2T
— 7 RN H =B EHE 21T 5 2 & 18
U, EBRBNDR OGN RO HAL D i Ext
KW /T H LN TED, b0
i Ieic, WD 2 X ENTE 7R E R OBk
b, ERELERETT D2 ENARETH D,

+ oy RSN 2 LI E AW
A

- PEREEIC L DA TORINIHE, Bl C ol
ERROBARED h L—=2 7 SEREFHE
B ARFO 0JT, & HITITHMTOR 2 —BRfE
Fr@ U T, HMOEMEOFTKEIT) Z LN T
&5,

19




E3E ODA E#E

3-1 ODA E#4HIE
-1-1 R’REIH0MARF—L

2 BT L9 I, BREEOEMIL. LT I D ED NHIRE K O E
DR ILICEBTE 5, LLARS, BADLT X 281T Y& . kK ORME% D
EURAREMEE LG AIC, ICT EEE2 XX D14 7 T ICBb M EX K2 EEW
LD LY TH D, WROHERIR 2D 5%, EFSE AR ISR U 7 LYo
DEAf e E O $A, B ERNKEEET 2HMEEZE LEAMOERPLATHY, 2
SIZHD T 7o DI BRI ODA 2F & LC [ J - SEGEFE) ORF—LAEIEHTH L %
R 5, C/P L LT, BF, BHEELSEALY — B ADOERE(LEZFRE L, ICT pEER
FONT U ERF OB EALET HEEFIZ 5 RURA ZM8E L, VU IR it E xR
DIERE(L, BUS L ORET, ORI E RN O & 4 & HICHED HEHE &35,

3-1-2 wFgihig

GBI EE A Y . RO TF i E95, ICTA > 77 & L COEREMEDEVEE
A=) o T2 T— ROV —_—)L— L ZRFT D4 7 ¢ A EILANT DM E 5 2
GET 5B, NAay MY A MIHOWT, IFIZRT,

- VFu BEEEE
RURA 3MRFFT 2 b DOBEEHEAREOT CROLE N LWHIXIZREINLTEBY | 1
RIZHFEBOWEPHBRICHREL TN D, BEAZYV—MITE LTHATHLEZ A
ENTNDEI =V =V ZIZ K DIHE RO E RS 5,

X AU BB
FBOFITVT oI Ll L7 nAs, BEENLVY U AEN TR S WX T Y
\ZfZfE L., RURA O TOEREENEG VAT — gy, =3 2 L0 b B
SPD IZ L A5 % U — DI E X R OAIMNEE FFET 5,

- XY RIRAHIAZ 4 AEL .
2019 4E 11 JIZEMTED 4 BEETOY A 2T —ENL, IHVICEHRISNA TN
FT7 4 ACNOHF T, KR DOTHD, b—"— L= DNERREBINDIF T 1 A
VIR O E R 3R OG0 & MEET 5,

20



v Kal
uuhmoA

= Musanze

"ﬁ” A Kayonza
' u Kigali. Aregerl

| - Rutsiro

\§ B . pyanda FFIIREL ) A RURA 44k
- (FrY=s MR

Nt B |:| A RURA - b
0, ‘ (Fay=r hxtg)

3-1 RURA BEERE L /1Oy kYA F
GAAERTER)

3-2 ODA EZHHE
3-2-1 EE - REERXOEM. RE. TR

Tk - KREFEOHIY, BR, HEZ L TICRT,

By AU ZEAD/A 7y b ¥ A MIRBEFEDOME SR EZEAL T OA R

MEIEI N, ICT EEEDORBICHERA 7 T 2B ENGSTDH T2 OB - &
H DR L MEE S N D

i S EEOE | S
R 1 THESRAEAS | FE 171 SA oy M A NS S A0
. FOHEIENETE SR OO EE ERT D

& 1-2 BUROBERIL, Fhi LT D55

I 2t s i 2 (Faiaad)
13 Fu @EEASICINE R 28

AT D

1-4 x4V @EEASEICINE R 28
AT

1-5 F¥AYU RURA #4714 AEIVICHE
RIREBANT D,

16 Frr¥— La—F— HhurH—

DIFRIER R 2 EAT 5
1=7  TNEE R R OB « B{8 D ) RN E 21T

JWH, FEEERTD
-8 MEMNFEAONRZRET D (Fk

—_

21



GLE)

pRA 2 EEREEAMIC
W TCHE S B IS L R B
Ptz SEht L @& - -
DR OARHI 2SS S %

2-1 PRE - E - RTFY =2 T VR REL,
BB Bl O3 A 1 hYA M
BHEHHME 2 Fhi 9%

22 BUBEE I & R AR
SR CE AR B S

2-3 BALEEFEEARDB M1y MY A
MEYMEIC L VR SN D

24 FEerYh— va—F— v —
FEOFRIEHR LD . EHRIC A =7y
M A FOBICHEATOERNATFEND

R 3 C/P IV D U HT
A5 72 i B 7 2% BRAR &
h. EEA LIRS
S, BEIAH S DD

371 RESEOBREICEIV ASAAM 1y M
A P DOFEERFEALDRAS C/P (ZBEE S
o

3-2 C/PITxt LT EFMRICET 278
BLHNZ B9 % B AR K O SR o F61 2 3 4t
L. %ERSE, SN 224175

BOR 4 BURBIRE K UME
FEOHT, M BT B
PMEEES L, PO TR
A RBARTE AN HH S D

R/
BV R A
JE B

41 BIMRERE 208 U, BUFERRY . — k(e
EDBEEAR=—ZXE2AFTD

4-2 Aoy YA F~OEANFEH ZIE
F L. C/P K OB RBRE & SR T, BUFe
B, RO— o 2 EERRE IS
—ZFEMmL, BEMCET T rE—T
CEATD

4-3 A vy M A h~DOBEAFEH], L
FEENEZIER L, LT v X DEDREIC
AbElEEv=a T VERE L, B
B ~OHHE E1T 9

44 Aqmy A R BIELEEIC
B3 2F MO T8 TOIEHIZ SN T,
METEO Rwanda 7g & 0 BEIfR#HGE & g 21T 9

4-5 WU UFICBITHE TR A EREE
(EHhR) Z=RET D

4-6 B CoOME M2 GO T T4
Fx—rEMRE L, REREBRIZOWTIY
EE21TH

22




3-2-2

MR ERET 51O DEKBGIRR

BAFEZNR 2 BEET D HRIEIC DWW T, U FIZERT D,

iR

FEIR

PR 1 MEXRBEAS L, £ OHE DM
MMFFRESND

cHMALT A vy MYA MZoWnT, T3
ARG SR E ) BERR S LD

cBALT A vy M A MZBWT, &
ZJRR &3 D BERR OMAR A BLIR D 202 T2
W95

BRE 2 BEERREIIC O THYEIS
BN iRZ FEhE L, A& - A - PRST
DRI DTS S D

[FRE /R /RS~ =2 T V] BRES
%
- ME IR O E, BT 2HHER D~
b 4 DT LB S 41, B OHER
MR ERIhD
Y E DD EHPNCE ORA, KOO
AT o REDN I D

BRA 3 C/P ISV v HTH R E B A
P S, BERRICSLE R TR, Bl
EERRSY AW

[EFERE MG &) 2 X— R C/PITRE
1 ZE DS < HREAFE R WG S, C/PIN
BT DA DBEINMEE S D
- C/PIZEFEXRICHE 2 HEE, B 0O F 5]
WIEFEND

B4 BORBUMRE R OREON T, fitE
B HE 23 BT S %

CEEXRE I 0B S, DOR504

D AT — 7 IRV A — ) 72 i 35 k5 HS PR

Ehd
ME¥E~==27 V] PMER S, O~ 10

& DY FN LB AHE N g XD,

- TEROEICBT S ik BARRE & Bl S 4

2

- BEURARBFESESRIND,

3-2-3  AHUE—iK—F

(] « FEREFHE | CTrE. MR OO L OMFT, @Y 72 35 =Rk R O3 K DS
FECThY ., WE. BHEESDAEALY —EAOEML A2 &L, ICT EEXBLIOLY LA
BB OFR R A LT 51 E| 240 9 RURA 2 C/P L AHE L T 5, RURA O AR AR E#MZ LI T

[ A

23




(1) 4&FR
VD ZNHEHIF (RURA : Rwanda Utilities Regulatory Authority)

(2) FEBEDOALERIT. &E

RURA |J3{5 ., ICT, Ak, =R/ F— KEZEOA LY — R 5 K FEBLH]
A 2 HE L NIERBS, A — 2 0RRE L WEON L2 BT TH 5,
LI ICT BEFIZIBWTIL, Y7 M- N— RER T DA 7 78 (i ot H Z LI X
D ICT PEEB LUV T X DR A RtET H%E 245,

WD HXENOBER Y NT— 27 BT 5729 5 AT OBEERE 24 L Twv
DN, BICXDARIEOMIEIZKIRZHE LD =— X2 HT 5,

REMCEOMEFIRS L, #EHrEEE R L omEESCENEEOREN T L o
TWAH23, RURA (3D U X EANO 26 OFEIC I T 5 & RSO & FT LIS
DAY BV | At OMYE R RO & 208 LG & ki e S— hF—2 & 2
bhd,

(3) #EMRX
RURA OFAHEENZ DWW TLLFIZRT,

Office of Prime Minister

Regulatory Board

Director General

Auditor Media Regulation Division
ICT Regulation Energy, Water & Transport Legal & Economic Innovation & Media Regulation
Department Sanitation Regulation Regulation / Cybersecurity & Consumer
Department Department Corporate Service Department Affairs Department
Department

B 3-2 RURA #B#tE
(HYBE : RURA, “Annual Report 2016-2017" J v FHAEFA{ERL)

RURA 1 EH#E/F (Office of the Prime Minister) EHEEDOHF TH Y . ATE (Director
General) %Z&Te 7 AD A L N—THEL SN 7-HES (Regulatory Board) LAF. 6D
DERFH 2 FFo, ARZEHOMH Y EF L ICT FHHIEFY (ICT Regulation Department) T&
Do

24



3-2-4 BEFBEHIVE—I— FUDOEE

(1) BARORE
s A\ YA MOEAT HIHERRORG, EAGEZ R ET D
CBANIMER~Y =2 T VORE, OSBRGSOk 5 e 217 9
A1y YA MTIHEXROEANETT 5
AT FURAIHMERY = a T VERE L, N 1y A MEEFEICHIFYHE 21T
9
- THE S FEEAORRZJE - WEES 5
- i X SR BLAIT OO KA i 7o Bt < —7p EoTEEh O - Eha A 1T O

(2) B v E—r— MADEE
c W FEEEEEAHEN T Y s NEEEE 1 L4EMTD
s XA vy A MR HME R RGN LT 27 /] 2 ST 5
Ay A NOFRE, TESEIFOEACONT, LERFEEIT
c FIRHE IS L, ARIZY AT LE AT F AT HHLEE 2~3 LT D
s XA vy A NOFEFEE R O EFIRICLE R S, Bl AR5
- M E PR O A AT 7o gl X F—72 E 2 LR TR T 5

3-2-6 #|A

(1) HBAHA
BELTWDERK « FEREFEOLABMIILL T D@D

# 3-1 RABMER
FERS 40 TR Hoh N
LRI HIRAT B H P — DR,
P X X A > 7OV AMEE, — VR A L,
(B Ay BERU S - > R) SPD X 0 & BNt R R,

2k, PR OREIHV b D,

BIRNSREATHEY— Ik LEPMA SPD, SPD
EBIRH 7 5 A 1 SPD #& 3 SYBERR. =Yoo ENE L, SEMEoLD
VB B Uifaia iR E &gl U7,

TR LREATBEY— FEEEM (K LE

B 7 = A TSPD #% 199 VA SPD, SPD Zpfffgs. h—T U X 2L,
(FFEEBICRR) LI DN T X m B Ui A gR b L 7=
=
HHo

25



. T TR SR — 7 L MRAT B E VI
g 77— 7 L A SPD 8 4
=7 St 7 B,
T TS LAN 7 —T L ~MEAT B ES— DI
LAN i SPD 6
M S
B BN HRANERE BN HEAT A E S —IC T
K S E 5 H SPD 1
KSEHIENE 5 P —
BANITV 7 A T LW R — 7 NV ~MR AT D E
ITV 5 A Z Jf SPD 12
A7 Y
'ﬁ%‘?ﬁﬂ‘:\z A GBI == 2 1
bR A SPD . D%%c%i#%&%ﬁ%@m#¢ﬂﬁémwéi
HHo
PREE~FEE LB, [, EiiEZ ik 52
Ela—HF— 3 &, CEXRSROMERE X OMRSF - EH O D&
&35,
SPD 2MLER L 72 Y — U D al & fldk T 5,
Y= h R 5 E R FN R ORERE L OMRSF - EHAD T DR E T
50

(A MIERR)

B A MTBITLBEAA A=V E L FICEE#T 2,

Site Name : Rutstiro mountain site of RURA

[Recommended lightningcountermeasures]
1. Install Surge shelter (Lightning transformer)

to the power supply line.
2. Install type I high performance SPD on the

coaxial line.

% Electromagnetic

induction

Surge shelter
(Lightning transformer )

Coaxial line SPD
Type I

Generator

il

.

Al

RURA Bureau building

Antenna

Recommended Surge protective device
Power Line Surge shelter
(Ligtning transformer)

|

Electromagnetic Coaxial L|n<eTSPDI(F)||gh Spec)
induction ype
Lightning rod Lightning Surge counter
,,,,,,,,,,,,,,,,,,
NOTE
- Lightning surge

The equipment was protected

I Voltage stabilizer

Power Line SPD
El (TypeIl)

Lightning
Surge counter

|
|
|
I
|

@ Distribution board

Spectrum Processor

{ Coaxial line |

L

el

Nk

@

L

-

Ring Earth

Ring Earth

OTOWA Electric.co.ltd
Date 27 July 2018
Recommended drawing of lightning countermeasure
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Recommend=d Surge protective device

- Paer Line SPD
m (Type I}

Site Name : Kigali mountain site of RURA

|

1

|
Goaxial Line SPD (High Spec] |
(Type I3 |
5T Lightning Surge counter l

|

[Recommended lightningcountermeasures]
1. Add Type I high—performance SPD to the

Electromagneti
power supply line. _?) nduction — Lightning surge
. Pl s
2. Install type | high performance SPD on the ™™ “m"—i The equipment was protested
coaxial line. H

' E g Woltage stabilizer

' H ) Power Line 500
H r (Type I

oy = | [ |8'g
induction > :N' H IEI N
el H Distribution board
Power ling— v - H | -
Goadal line SPD 5 Lightning
Type I Teps I H Surge counter
H MTN Gompany
RURA Bureau building ’ H awnership
Generztor H
| - Mabils phone
| QI |Comcallice Feecd o cetion Fence
T H 7| L5 meshine
» e |7~

Bt |

/ A A A

OTOWA Electric.co.ltd
Date 27 July 2018

3-4 RURA ¥4 BEEHREOMNERER
(GAAEMIERR)

To protect whole building, it is recommended that SPDs are installed into each floor to manage
lighting surge (overvoltage) . The details are:

1. Power Line Class 1 SPDs to install into high voltage cubicle.
2. Power line Class 2 SPDs to install at power distribution panels of each floor.
3. Communication SPDs to install at each receiving point of communication lines.

Lightning rod.
. T
1. Power line

Class | SPD Distribution board

2. Power line

Class Il SPD

Penthouse floor

top floor
In compliance with
IEC61643-11
In compliance with
3. Communication Line SPD Disaster conlrol IEC61643-11
oanter listribution board
Lighning peoletion ﬁ
PEX transformer :1 I Recommended surge protection devices
[n] Ed On the ground . .
Hgh : Class I SPD :

Class Il SPD

Earthing terminal boarg D H T H
seD : Communication line SPD &

S
— mg The lowest floor : :

In compliance with IEC61643-21 rL—‘ r # L e s .
Ed Ea p 6

Eb  Ground for communication
sprment
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Summary

1. Development issues of target countries / regions

(1) Lightning and issues

Central Africa including Rwanda is a region where thunderstorms occur frequently even on a
global scale. In this region, the East African jet flowing, from the tropical rain forest spreading
between the Atlantic Ocean and Democratic Republic of the Congo contains high humid and
moisture, which hits the Mitumba mountain area and changes its direction rapidly to a vertically,
it may cause cumulonimbus, heavy rain and lightning.

According to the data of Lightning Image Sensor (LIS) by NASA, the central part of Africa,
especially the southeastern part of the Congo, in the vicinity of the Mitumba mountains that span
the five countries of Tanzania, Burundi, Rwanda and Uganda, lightning has been concentrated. In
Rwanda, the damage of lightning is serious, especially in the western part near the border of the
Democratic Republic of the Congo.

The damage of lightning is divided into human damage such as death or injured person, and
equipment damage to electric and communication infrastructure and ICT equipment etc.

Moreover, not only direct lightning, but also induced or reverse lightning through conductive
materials, such as wires/cable, or second flash, causes serious damages onto human beings and
equipment.

Regarding human injury, among natural disasters (lightning, fire, storm, floods, landslides, etc.)
occurring in Rwanda in 2015, lightning was the most frequent (55%) cause of deaths. Also, the
69% of injuries from natural disasters were caused by lighting. In fact, the number of victims of
lightning in Japan with a population of 120 million people is about three per year, and the
mortality rate from lightning in Rwanda is more than 200 times higher than Japan. It can be said
that it is extremely serious damage.

The cause of the large number of human injuries is that the occurrence of lightning itself is
extremely large, moreover, the buildings structure, such as houses and churches are very weak to
lightning. Residents and official agencies lack information and knowledge on countermeasures
against lightning strikes. Buildings such as dwellings and churches in the Rutsiro district, which
are often damaged by lightning, have a typical structure of soil wall and soil floor in rural areas
of Rwanda. The structure has a danger of being affected by surge flow even inside of building.

In the survey, we found several cases, like children hiding under the bed at the time of
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thunderstorms, suffered a large burn due to lightning transmitted through the soil, persons sitting
side by side in the church during the service became the victim of lightning transmitted though
the soil wall and 16 people died.

Promotion of counter measures to reduce the lightning risks, through education or enlightenment,
efforts to prepare forecasts and alarm systems and evacuation facilities to take preventive action
are necessary.

As the typical equipment damage caused by lightning, interruption to electricity and
communication service such as blackouts and communication breakdown has been occurred. For
Rwanda, ICT industry is at the center of its growth strategy, countermeasures against lightning
strikes in electric and telecommunications infrastructures are an urgent issue.

At the Rwanda Broadcasting Agency (RBA), a state-owned enterprise that broadcasts
television and radio, equipment breakdown, sometimes burning were occurred, due to lightning
or unstable voltage in 18 communication towers nationwide. It cause damages of US $ 300,000
from January to April 2018.

Damage of the lightning on communication networks is largely related to telecommunications
towers. Cost impact is also great, and about 80% of the maintenance cost of the communication
companies is caused by lightning strikes. Damages other than the tower were also occurring.
Three years ago, a lightning struck an office in Kigali and caused a fire, and the staff was running
around to extinguish the fire.

Many cases of damage to the telecommunications tower were observed. At IHS Rwanda, a
private company that constructs and manages mobile telecommunication towers, damage has
been caused by lightning strikes, mainly in the rainy season, in the 900 communication towers
they own.

Damage to such a communication tower has not only a cost issue but there is a large business
impact that the service interruption occurred. When damage to monitoring equipment was caused
by lightning, it took about 1 to 2 months to procure the replacement parts, during which
communication service become impossible and the influence on the communication network
forming the backbone of the ICT industry is great.

In the survey, we found that countermeasures against direct lightning, such as lightning rods,
were already installed at many damaged sites but induced (indirect) lightning countermeasures
were extremely weak and the damage was occurred. The major causes of the occurrence is
considered as follows. 1) The performance of the products are not sufficient to protect the
equipment from the lightning strike, 2) Even though the products are installed, non-protected
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lighting current flow route still remains, due to the lack of appropriate knowledge on installing
lightning protection.

In addition, there are no standards, rules and regulations for lightning protection measures
which is suitable for the environment of Rwanda. There is almost no expert with sufficient
lightning protection technology. These are the fundamental causes why lightning accidents still
often happen in this country even though there are lightning protection products in the market.
Efforts such as establishing standards and regulation compliant with international standards,
training personnel with expertise to implement measures against lightning challenge is necessary
in promoting measures against equipment damage.

(2) Development cooperation policy related to the issue

In Rwanda, aid coordination is progressing and the role sharing among donors is clearly defined.
In consideration of this role sharing, Japan is promoting "(1) Economic Infrastructure
Improvement”, "(2) Agricultural Development (High Value Added Business)", (3) Improvement
of Social Services (Secure Water and Sanitation Service Sustainable provision) "and" (4) human
resource development that supports growth and employment creation (science and technology

education / training). "

Disaster countermeasures against lightning and disaster prevention are not clearly defined in
terms of the division of roles among donors, and each donor in charge of disaster prevention
conducts projects related to disaster reduction in various fields such as climate change and social
security. According to the division of roles among donors, although measures against human
damage are out of the area of assistance for Japan in countermeasures against lightning. Regarding
equipment damage and the economic field, this is in compliance with "(1) Economic
Infrastructure Improvement™ and "(4) Human Resource Development that Support Growth and
Employment Creation (Science and Technology Education and Training)" among the priority
issues of Japan mentioned above. By implementing countermeasures against lightning strikes,
electricity and communication infrastructure will be stabilized, and through these measures, it can
be expected to develop human resources with lightning protection technology in the same country.

2. Proposed company, product / technology

(1) Outline of proposed products / technology

In order to prevent lightning damage in Rwanda, we propose two types of protection; human
injury protection and equipment damage protection. Safety houses and lightning sensors are
measures against human injuries, lightning arresters (surge protection device: SPD) are for
equipment damage protection.
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Human damage protection: Safe house
Safe house is a system that combines a lightning sensor and a building equipped with lightning
protection technology. What is referred as lightning protection technology here is a technology to
install metal objects on the ground around the building, rooftops, etc. so that when a lightning
strikes the building, the metal body receives lightning and promptly flows it to the earthing. The
lightning sensor predicts the risk of lightning strikes and urges warning beforehand by measuring
the electro field strength (strength of thundercloud negative and the ground's positive electricity).

Equipment damage protection: SPD and surge shelter
When lighting strikes, an overvoltage occurs, and it travels through electric wires and flows into
electrical equipment installed in the building (lightning surge). By installing SPD precisely
against the intrusion route of the lightning surge, it is possible to protect the electronic equipment
in the building.

Lightning surge Lightning surge suppress voltage
A hMachine A
— 2
Power line X Power line
‘L Ground Surge goes to ground —— Ground
- through SPD -

Fig.1 Induced lightning surge and SPD protection (ex. : Power line)
(source : drawn by survey mission )

(2) Competitive advantage compared with other companies in the same industry in the
country, similar products and technology

Among manufacturers of lightning protection equipment, only the proposed company(Otowa)
has own in-house non-liner block manufacturing facility, which is a major strength when
compared with competitors. This is major strength by controlling the characteristics of the device
and designing products and adjusting characteristics that closely respond to customer
requirements.

In addition, the proposed company has technologies of predatory raids, building protection,
electrical equipment protection, designing, proposing and introducing comprehensive
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countermeasures against lightning damage, including measures against equipment damage and
human damage, as per each circumstance and requirement. The detailed technical consideration
is required for selection of Lightning protection equipment. Consulting ability to accurately grasp
the route of intrusion of lightning surge from the topography, weather, structure of the building to
take appropriate countermeasures against lightning is a great advantage of the proposed company.

(3) Local conformity of products and technologies

Interview survey from related governmental organizations confirmed that human damage has
been serious in western Rwanda, especially Rutsiro district. According to our interview with
Rutsiro residents, lightning had seriously damaged Rutsiro residents in both human and
equipment terms. However, related ministries such as MIDIMAR are at the stage of strengthening
the structure of disaster countermeasures for Rwanda as a whole, and systematic countermeasures
against lightning damage have been studied.

As a result of on-site verification of the affected area, we found that most houses were made of
soil wall and floor, which are so weak to lightning that they cannot protect people inside the house.
There was no suitable facility to evacuate when lightning approached. In addition, lack of
adequate knowledge of residents to protect themselves from lightning was recognized as the cause
of many victims. Since there is no suitable facility to evacuate at the occurrence of lightning in
Rutsiro City, it is recommended to implement safe-house technology at facilities that can
accommodate residents, to build a warning system with sensors, and the occurrence of lightning
the residents can be minimize the risks.

As the site to verify the safe-house technology, Congo-Nile Health Center and Murunda
Hospital were nominated by Rutsiro City staff. After field verification on both facilities, Congo-
Nile Health Center was selected, since it is easy to evacuate around the city hall with many
residents. During this survey, we implemented a safe-house at the facility and installed a sensor
to construct a warning system, at the expense of the proposed company and the local agent.

Lightning is greatly affected by topography and weather, and it is a natural phenomenon with
large regional differences. Also, assuming the rainy season / dry season, an effect verification
period of about one year is required. Therefore, in conjunction with implementing a safe-house,
a lightning sensor was installed together with a warning of the occurrence of lightning. This
sensor collects data on lightning around the health center and verifies the effect of safe-house. It
is an input to consider countermeasures. Information from the lightning sensor is sent to Japan
by WIFI and used for further analysis.

Regarding equipment damage, many occur in government organizations and companies that
provide services such as communication and electric power, especially in organizations that
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provide telecommunication services possessing telecommunications towers, hindering their
communication services.

Regarding the affected area, same as human injury, Western Rwanda, where there is a lot of
lightning, is central, but the importance of ICT infrastructure such as communication is the highest
in the capital Kigali. Priority given to lightning protection measures is high in both areas.

The person in charge interviewed was basically aware of lightning protection technologies such
as lightning rod and arresters, and such protection equipment were already installed for some
nominated sites. However, since they could not prevent all the intrusion routes of lightning surge,
damage by lightning strikes continues to occur. The proposed company has carried out
countermeasures to the communication tower possessed by mobile phone companies in Japan.
According to the experience, it is considered that technical consulting is essential to design
appropriate lightning protection system which covers all the intrusion routes of lightning surge.

(4) Overseas business development policy

Otowa Electric Company, with history of 70 years since its founding, specializes in lightning
protection equipment and has expanded its business as a manufacturer with a top share although
it is a niche. Especially in the electric power company market in Japan, Otowa have a market
share that does not allow other companies to succeed in the field of arresters for power distribution.
However, new investment in the domestic electric power market that is drastically decreasing in
Japan after the Great East Japan Earthquake, there is a high need to develop new markets through
overseas expansion.

Otowa focus on diversifying our business and entering overseas markets as two key areas of
management strategy. Regarding overseas expansion, Otowa have formulated a business strategy
that is largely divided into areas, and currently aims to raise the overseas sales ratio, which
accounts for about 15% of total sales, to 20% in 2020.

Otowa will continue to supply zinc oxide non-liner blocks, key parts of lighting protection

equipment, to major arrestor manufacturers in advanced markets such as Europe and the United
States that are already developing business. Regarding emerging markets, Otowa have established
dealer networks in Vietnam, Indonesia and Malaysia, mainly through sales overseas affiliates
established in Korea, and have started technical sales of arresters and related products.
In Africa Otowa will build a base to provide technical services in Rwanda, with the assumption
that Rwanda will be a bridgehead and into the EAC countries such as Kenya in the future. Rwanda
has many bilingual professionals in English and French, and engineers in the country have a base
that can expand to Africa extensively.
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(5) Contribution to issues by introducing the proposed system

By introducing the technology of the proposed company, it is possible to contribute to the
solution of development subjects as below.

Development issue Contribution of technology of the proposed company
Many human injuries such as dead, - General residences in regions where human injury
injured have occurred due to lightning | is occurring are extremely weak to lightning. There
strikes is a possibility of being affected even indoors, there

is no suitable evacuation facility in the surrounding
area, appropriate for protecting from lightning. Lack
of knowledge has become a factor causing many
human injuries.

- By introducing safe house technology and sensor
technology of the proposed company for facilities
having a capacity of a certain level of personnel and
by preparing operational procedures from occurrence
of lightning to evacuation warning, prevent
occurrence of human injury is possible

Damage to the infrastructure such as - The equipment damage caused by lightning strikes
communication and electric power has occurred frequently in government organizations
caused by lightning strikes, which is and companies that provide services such as
impeding the provision of services communication and electric power, especially in

organizations that possess telecommunications
towers and provide communication services.

- Some countermeasures such as lightning rods have
been introduced, but the product specifications are
not integrated. Therefore,it is impossible to prevent
all the invaded routes of lightning surge. Based on
appropriate technology / knowledge, all lighting
protection equipment must be designed. Otherwise it
cannot prevent damage.

- It is possible to prevent the damage of lightning by
designing the lightening protection measures using
the technical consulting capability of the proposed
company and by making necessary additional

measures.
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There is no standardization of * The proposed company conducts lightning
effective lightning protection protection based on the international standard. By
measures introducing the lightning protection technology of
the proposed company and conducting necessary
technical training for stakeholders, effectiveness will
be recognized in Rwanda. In the future it is expected
that the lightning protection technology , globally
disseminated can be widely recognized in Rwanda
Based on these technologies, it is possible to
consider standardization of necessary lightning
protection measures in Rwanda.

There is no expert with sufficient * By introducing lightning control measures by the
lightning protection technology proposed company, local experts can be utilized to
train local experts through necessary preliminary
training and OJT at the time of introduction.

3. Business development plan

As a target market that the proposed company can expect to introduce lightning protection
technology, government organizations and infrastructures that have stable communication
environments and high power needs such as government agencies, municipalities, broadcasting
and telecommunications companies, educational institutions, airport infrastructure operating
institutions, etc. , ICT related companies are assumed. In this survey, we confirmed that the
lightning countermeasure needs are high especially in the power and ICT infrastructure, especially
in the western part of Rwanda.

As Rwanda is a small country with a population of around 11 million people, the market size in
one country is not large, but by using engineers nurtured in Rwanda, in the future it is assumed to
deploy to the East African community and the whole Africa.

As conflicting products, we confirmed that SPD for power supply from China, European and
French lightning rod are sold at electric shops and introduced at some survey sites. However,
simply introducing these devices is not sufficient as a countermeasure, and damage has actually
occurred even after the introduction site, confirming the importance of deployment including
technical consulting services.

As a business model, it is assumed that sales will be carried out through distributors at the
beginning of the business, but in the future.
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