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B1E JoCzitoER-EE

1-1  YHEZE/3—DHRIKREERE
1-1-1 RREEE

TF AT HIF R ESLFE (BL T T ) E) 2B DR 2K A~DOT 7 AEOBURIT A2 ETR22%
(20044FUNDP) &, 7T -4 D56% (20044-UNDP) & i L Ch D TIRWEEIZE L F-TR
D, N D85% M EAET DA DA BT, ATE K DOREIRIZ S KRR &5 N2 B8 S 2545,
BRZRET 2K Lo TWD, FHIEFIT, EERD K BEMRIZ LD A2 - B3 ITTRA 725
B2 RIF U TR, Rk OB T IEAEZCE - Drfdt 7R - AT B 96 55 L85 2\ C B - D BT 72 iR
Ll oA,

199 EDDIGE ST LG S ML BURIZ KD | UGG /K TN BURIC R B S, SHITIEARIE, B
(DL ) L~V D KFIE B TN FEE N F R L2 5 _EGEBED BN TND, L, HIFITEO T
BHER, M B RITENTEY, BINBOF M B ISR AR T 57201203, HiiiE o RaRE
FRE T OMECRIZ I DA K MERR D It % M OVl U7 E R BES 205 T D,

[ ) [ECIH 20054 1 2 [E 5 #a /K fir A= 1) 3 (Universal Access Program: UAP) 258 EL, 20124E % C
(IR TI8% ., 5 i T100% DG AL M FRAERL T DLW BIEEZ L TTWD, ZHUlkdHe, UAP
ZEERR T DT IR TEFR K 53 B BTG 7K 53 BF OO 1 43 B & o1 CHRIS T A O #A 7k i A2 B AR 28
MELEINTODE, BUR TIZA K A O L EARARO F & SITHSHIE R R L TRY, FRICETFHEATIC
BV DA A OEATEE S 23 L ARNZ LA /K BHSE < MR B2 T LTI 7<D 2 CIRAI e R L 7
STWNA,

1-1-2 BAFETE

ARFHENARD EALFHEIILA T D LB THD,

© AW HIEELDE (SDPRP)

IMF/ R 12 X0 200249 H |22 [K I sk % (Sustainable Development and Poverty Reduction Paper
(SDPRP)) 3RS 4172, SDPRPIZIEVY, [ EBUFITEZH TR EN F— D& 4 ka2 — u i & 1
L. K, #E . B, B, REZELSFFISED, ZNDICRT DA E 2 HEHEL TD,

[ D 7K 43 BF 1, EIRE, K I 38 FE. DRIRBATE . HU N OKBRAFE A & A R RICK T DK FE oM Ex
FERATEL K — NGO D A/ BIfREBI NS L CERL 95 2 8% BAZIZ IS T,

@ K5 EFBHFE R (WSDP)

7Ky B B % 5118 (Water Sector Development Program, 2002-2016 (WSDP)) (%, SDPRPIZJE-SU T
20024E | ESNIZEHE THY |, KETEBIFERT > 2 v /VEHIIC SN T, fK, S DK 72
=BT LF- - R BEARE LGB E T 0T 72 ar 770 Thd, MKy Cldks
7K 2% 20024E- D 23% 7520161215 71% &3 HEHE Th 5,
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E1EF oz orpEE-#EE

K57 BPBASE EHE O TR, r’ﬁé‘7kﬁi$ﬁﬁ%\é7°m7§A (WSSDP) 23R E S THD, :@7°m7‘*7Aﬂ
HEEAE R 20164 £ CTEASAHEFHENIZX 47 LT, AT B8 LUK EAG K D8 K 3 B A2 M BINCER E
D BIEAE R T DT DI KT .:x.frﬁ EREFHEN R REN TN,

@ 2= "—H)L-TrER-7us7 2 (Universal Access Program: UAP)

2= N—H LT IR T 0T 5 (UAP) 12200598 A ICf2ME S, BIfEI = [H K7 Z— KT
Ho b IAIREL TV B ESG AR A M EEHETHDH, UAPIE EREOWSSDPZ FLELL , Hi 546 7K & OY
H T #E K 43 B3N T B ARAE R & 201 24F (S RITEIL . AT T98% , i il T100% Dfa K K2 k4
580 BIEZ ST T, ZOFHETEER SN DG KM% DO H01%149,024E P TV, 2D H AR A2
T D7D B N O 301349,174L L T D,

[ 51 18] D S i |~ & 5 2005-20064F (= F 47 £ 1998-19994F FE ) (2 BT DA EFA KR D E v EFR U
R, KEIRA LU IR BE OB EA WIS 5% EOICE A INE#E T2 ENNEELTHDE
DO ARFEAZL FH AR A CILFE AR B AR R OE T2,

#* 1 f— | EokA$E (HE 2005.9~2006.8 K U 2006.9~2007.8)

TFF BT 1998 4 TF AT 1999 4
No M (VG & 2005.9~2006.8) (75 )& 2006.9~2007.8)
i (%) | #i (%) | &Ft () | #F (%) | #i (%) | &F (%)

1 | 7T M 36.60 80.00 41.50 42.45 82.00 48.00
2 | Aua TN 40.20 87.60 46.50 45.00 90.40 50.90
3 | mEM 53.00 64.50 54.00 58.00 66.00 59.00
4 | T4 7 TAM 42.80 50.90 44.30 51.15 60.00 52.80
5 | 777 =W 41.10 73.00 44.00 51.00 73.00 52.98
6 | V~=UM 21.50 60.00 28.00 23.26 60.00 29.44
7 | R=vr IS AR 46.00 66.20 48.00 48.72 85.56 52.33
8 | N7 —IN 29.00 21.00 24.00 29.24 21.00 24.13
9 | BT 41.40 37.00 40.60 49.43 72.90 53.71
10 | 74 LXTIN 57.00 72.00 68.20 65.07 72.00 70.21
11 | 7T 4 AT AN - 90.10 90.10 - 94.42 94.42
) 41.20 78.80 47.30 46.39 82.02 52.46

*1999 4EE . 29.969 H 5 A (MJ5H%) . 10.401 B AN @) W22 /2RI IK~DT 7 A HE,
K RIER I IKADT /A G HRPE — 128 1.6km LA, #BH — 448 0.5km LA,
H i = A7 R R RN [E KSR AR R (2007)

1-1-3 HERFRR

(= |EO#ATILT, 90907 A (20074 H#E4R) L& THY, 200640 — A 4 7-VGNIIEL170K R /L (2006
A EER) | F7-2007/084F D FE GDPIL 3 13#11% (H4R) TH S, [ EORFIL, 1THEICK SN
B SO IR DR EE | MR L7208 19954 LARE — HIX L EMEZRIE LTZ, Lol BgE LN 7
LDOEEED I LD R B R DO R A7 8 CH AT, [ | EBUMIL. 200041255 20k [E 5 B
%577 451 [ (2000-2005) , 20024 |2 & [K Hll Jal Bk i~ — » X — (SDPRP: Sustainable Development and
Poverty Reduction Program 2002-2005) %, 20064=(Z(35f — R SDPRPEL T, & KEIEOD 726 DN
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E1E JOCrorDE = -#E#E

MO FRGE Al BE72 B 7 &l (PASDEP: Plan for Accelerated and Sustained Development to End Poverty
2005-20104F) &R E L, #R DL EALIZHOMA TV,

[ | E DOFEEIT, GDPDKIA8% M LR EETHY 4> %1@3)\D@#’385%ﬁ<%£&>fb\5 ¥%%5GDP
D52%1%., F2RFEEDKIL3% ., 53K FEENFIZ9% T D (20054F, HH4R) , 7eds, RESFFIZBNT
1, B 010 7% EHIE L CTED LT DE OO | 3l P LB OB &5 3L JF%EL\ 77
U 2% B DN (2007458 5) 2 X 2 DIE ER O EN R L TS, M TEY OBi H 3 e KD
AEEARIRE 2> TND— 7 A DI B IR KO M BIZEE ThD,

1-2 #HEEXHBHIEBOER - BERRUHRE

1-1-1 TR AR A SGE T D708, S ENT L F ISR~ D AR E1T - TE T,

@  19984-1H 15200341 H if‘\ Bl th )70y = 7 N THL T K BH S - AR HERS BIBREH 7 2 =
MIERSIL, 7T ART -GS 2 — A% ST L, HU R KR S0 7 4 1 8T . $8
HIFAR D PRSP BREL AT, AR /K% O AERFE B | M /KBRS SAA /K B A K O #HE
MBHtAS T,

200347520054, [A 7 0y =/ b7 3 a—T v 7 1 1% FEi,

2005473520084, 7 = —R27 0y =/ N FEfi, At ¥ —& = F AT I —S—T )
Y —+ 4% — (EWTEC: Ethiopia Water Technology Center) L A& FEhEL7-, £7-. 1
ROWHEINZTT 7V 1571 EHDOWHE A ANZb Bl tELTC, 205 = EHE i OAHE
3. OAEFEMZICEILH T KET L -GIS UE—hr 7% # TR KBRIEFICE TS5
FERNEDOLDTH D,

EWTECOMHMEa—AE T H X = |E D EEAN THHA I T, B EERE RN, 7 LATIN, 747
FTAMDPEDSINE H NI T 2— X270y = 7 ME TR TL,86544 2L, —EDMREZHFITHITE
S TWNB,

TVETCIZE, 199747620014 (23T T ENZ OB i% S AV E A GRERFERL, PEZEFFL 45
KEFRIREBFRZRE) THY, G MNEE REWVIITVET=—Y = — TVETAIy a0 R
BHYEFEIT > TD, FBAKFERHZ OV T, EWTECHERRICZ N ETREIEE B AVF 27 LR, i#
Bl ~OFREL A5 5 3CH\O | BEM LSS - T AT « HERF A BRI ORI |2 B - L C & 7=, TVETCHR K FRHC
X BREEBEONIF 2T 5 B NTERERSCT NERGHD EBEHE OT-D OM R ARRL TRY, 5
BT %ﬂ“ LMTONTWROOBBUR T D720 | EBEHE DB/ R R4 HE 2 D BEEN
FEFIZ

[ EZ, ENOR KA B R DT O PR B LA E AT HALTZEWTECZ K5 K AR B R D5 &
LTEAL, FIT FEROKKAM DT OEREZTE D85 L LT A[E 9 Fr 2 b DMk I (TVETC)
HIHEHAL T, M FARBIR B IO K FEICLEER AM O, Bom ERHZEEL TS, LOL,
EWTECIZ 35T DEEAF ORI LRI 10 23R LA L3 A T | Wiz B & U CREAE & OV =—

RN YN IS H A DR 55 2 HE 2 BERESRAL 21 TO LB AL TS,

[ ) EBURF T BAE FEH T O K EIRE MRS GO T EWTECEZIERD 7 my =7 R WO L B
T, ARITHTZICEE NSNS KX — R R X XU T AT 4 7o' ATF — L FITAHL
BT OB ~LH8 EIF L, EWTECO B L& HIZ 5L L CWOEHE TH D, SHIZ, [ ED>
HOFRWEREIZLY | DAEIZ2009F1HEFE/ O T E CEWTECY RY =/ N7 = — X 3% BALA T /E Th

© ©
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b, ZO7ay =TI,

AR R A &2 RFSONGOE TR | BEFIHE = —ATHT2 72 < D0 OhHE

T L NADHZENFHESILTWD, ZIWOHTTZBAESNDIHE 7 0/ T 2 aF T D712,

HOWHEWM 2 H N T DU ER DD,
o mObE, T EEUFIE, F2sEITR L, 20074 E (20064F - — EEEFF SN2 DO DE D

BAAE REL CHERD) ICYR RO BT o7, EIEMM OMELZLL FORITRT,

# 2 EWTEC [l #4t
Hi&5 R ma H B ik
) & A4f | EAEN BEN BB A
VIR M. LIRPURARE. WUERE
HIR KRS Mz 5 H 1 L OHI K 1 A=
FIOBNT AT 15X N EY A A AN
ANVEYS 1 GISY 7 &, HITAKMNY 7 &
P—rRY 7 148 FHEIU AU H
. N—=RyarX) T 1A N7y vy s R
T H—k )~ S 15 | FTvr~ms b hR
RU YT ey —L R4 15X BfEn—21)—U 7 H
TV VTR AR 1 U 7 BAE A
RIS EHERF B | = V| REEEE O T T V% 120 U 7% OV H il B g A
KIE, HER > FEOYIEET V& 15 U 7 B RS
AR A 1 | ER. BrEIEE
R ER | T — ¥ —3IE T V5% 1K DC, AC E—4& —%&
A G e 1 FvnaAa—7 KMEYEET V%
TEIRAY 1% VSEEag i)
TR PRI 145 AKIEE HEFFE PR
ek He i WERES: (A RTA 1) 16 | Bl REHE A
ANVESYS 1K CAD. SAP /K71 H
M LT - Bk ERE 15 Bkl L OVERRE M
I AR () 1+ | BHEEA
MRS o) T

# 3 TVTCHITHAS (LIRS X91%)
&5 4 i Kok %
18 | A RIA b, T T=A—H— L
B A } o 7
)L
15 AR, BiER, BARRE, -
MO - RS IR
5 I, 55\ 5%
i KB, TR E SR 17 | B - pH - RET AX—, KE
R e Bk 2 o
AR e
VxR —45% 10 | To4—Brv=xL 2%
AN 1= KPR T —T = AR T
VR HERS 1 | wEEg (BE) &
TR 1 A
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H+1lHEGEH0A)

EHNEDEBNEIE

KITEICRBIT LEABE DT EHIILL T D LBV THD,

#= 4 KSBICBITARNBEOEE G W) - B 0 FE
e T - 5 R
WG E Y/ ikeeyics ZEi4 i ()
R LS
10074 | Mg kabm | o SLEBIONFURIE EAGES o0 g
7T IEE g
_ - 6 5 20 EF 148 FT oot itz 815
DTG G AT stz :
2005 4E | T LNTINEE K EFE 200 A0 b T O HE B i G 0 4.99
FAERRE FEEEINAAKEE | 10 R 14 BRIC BT DHE /KR Dk
mre | 0 | 5 LU R O roet
— NS RAY = T=apasl
73 w7 | 277 IV KR 9 IHT FU DT KD i ZRBL K it 7% 544
[E] %, &
TATTAPNHITHEK | 10 ﬁﬁ 98 KIS DFA /K it R D
2008 4 - el 7.37
. 17 BB 82 Jfigk D#E /KRR DR Y
TR .
2008 45 | AT MK B . 7.90
. 1995 4E~ | 11 #FEsTiRMERE . | HF 1 EB T o [EIKFRRY FAKGES A B
e 1996 ¢ | fiiEdiEEt i T LGB~ AT —T FAFR
EWTEC(IHFR: 7T A AT~ gt
1998 4~ | M KBRS A | vor—) DL, T [EH BRI B
2005 4F | FIBRFEHETY 2 —A 1 | BEXRELTH T KBIRE & UG K
o — 20 Ehi
W 1E 7 K BT o0 s oD S e . B
2005 -~ | i FKBAZE KIS | FFRIBEE 0K E O & E DYk B
2008 4E | FFREIEI 7 =— X | K. Hi s o & k. EWTEC
e DEERERLARTRAL,
s BB T ORI L F AL . K
2007 -~ | FEREE RIEINFRAKE | HIFNR, N RARL T AT = B
2011 4 | flirckEEtE AR OTET VR, IERTS &
Ay N EEO £
HR KBRS K ONE/KEFZICEIDD A
2008 4F~ HFKBHZE KRS | MR RROHLEEL T, EWTEC DEH7R
2013 4 A7 = — XM | DRI, FIFENAE DT, JH —
A BE T E OYEK, BiE. NGO & 03k
B 0% 31,




Z1EF JOSrorPEE -#EE

1-4 fhFF—DiEBER

[ [ETlE. @ EOR/KSEZE (Water and Sanitation: WATSAN) Tlddh 0 B A E N IL TR
T AEHE @E%i PEE, PRAdE, K, BRI s PPP(Public Private Partnership) % B4R L7 #5 /K i
H£7a 7T KT, Water, Sanitation and Hygiene (WASH) 7 2277 275320044\ ZUNICEFD F3E D, &
BthENT,

BETIIAKREZ7Z— D7 07 AL GREE~DES ) 23D 5L TERY, UNICEF, 1R, AfDB72
IS DR KB 2 — RO B &% — AL, WASHZ 1= 7 e U T, WASHD A4 FE T
&L RKIZT TR B AEBR IR A E RO M EAFEFI TR o TV D,

1§13 20054-20164F D F 1l T HEHi L TWODAG/K A7 m =7~ (Water and Sanitation Project) 09
B, 65%ITFTIERR KD D, ZORTTWASHT B T AO—EBEL T, &INTY—Tvavr JIinE
Wi . PR | KK R 72 8 DT TWA, A a3 7 M I RO TG L & 284k 4 1t & 175
EL ERMS N TEY, AIDBL [RIERIC, A7 M D45EZ x5 7 1y = 7 M 32 i o Td %, UNICEF
I3, FARCTOWASHT B T ALY, BITHK T 0y =7 M DERSINAG K E T Y 2 7 h~HR
VTR TS,

£ 5  fh FF—E - SMEOEIOERE (KD
A HeRI, %4 ) e W
- > = (F US$)
2005 fE~ B ok T Ty k | 2mE 230 oK%
2015 45 HEFRERAT P 16000 | YTRETS | o e
2006 i~ | F—mo EA i ‘ K7k 28 290 D
F6 7K e 5% 1] , Eligyy o
2009 4 (EU) FEAChE % E T 140,000 1 <
2006 -~ T7VH T 7V IHITHREIK - 64.000 o 203 RROFS P A5 7K fit
2010 4F BH R SR T EEA=TFT : I e




#E2E TSt orFRYEKST

BE2E JozHbEeRYECKR

2-1  FAavzyrnERmEE]

2-1-1 - AR

RKI7D 27 O EEETIIAKERA THY, EEEEIXcF 4704 —2—77 /o —k 7 —
(EWTEC) L OB (TVETC) Th b,

2-1-1-1 EWTEC

FEARFR G AR R CIE, AKEJRA 2ROk LT (Business Process Reengineering: BPR) A1 a1
THY ., KRR O BB 7 A SR I IR TE QIS TR, L LG, e DR LTz &
IAHILEDE BPRO—EBREL TKEIZZ =B OF X N TAENT 7 T AT — L (Water
Sector Support & Capacity Building Process Team) DFXZAGHEISIL TN D, 2O HEATF —AITIE
EWTECODIINNT, BREUKMAR - #4 ==} (Emergency Water Supply and Sanitation Unit) & O\TVETC
NG ENDTIETHD, £o. BEAFOF A /K 47 (Rural Water Supply and Sanitation Department)
[ZOWTI, KRG 4L 7 2 2 F— 2 (Water Supply and Sanitation Process Team) &L ChlfikEi €
WD, TS T, fFFERIIZIZZNGD T AT — LD E K D J5 (Department) I 5H D L7220  EWTEC
XTKEI 2= OF X/ TAENT 427 T AT — 0PI BA T ST &R 25 L
Ezbihb,

EWTECHS EJiti ¥ 2 Hff o — A%, KEJRETRE (EHL, 2259) &, JIf=— 2R OFFE O E D 72
DO HER T AR (2 — a3 Z N IZEo TERD TS, 7= — X 28[HHhba—
A — T Fo—Z IR D Z2 5 N ARSI T2 BIEMTENTh N >255, K, k=
—ALERBIE T — AW, 3= A3 =T A R —F =P ARIETH 7278, 20094E 1 B 5 THl
FEDMToMT=, 7255, 20084£9 ] I SUC 51T HEWTECHIBHGR AT %A % 6l1C, EWTECOM AKX ZX 1
[N S

#F 6 EWTEC JIf#GHANTEL (2008 4F 9 H i)

. 2lighz Trx—R2 BIED . N
A= — = R worws | oAk | 20
Y ERY " N (20083) | (2008.9) EAR
MK EER I=R3-5" 4= W/ K 1 1 1
- AN IR - B B 1 1 1
i EES3 0oy I-23=F" (=4~ OB Bt 1 1 1
1% AN I H - U HRHIBA 1 0 0 1
T H AT T A Hhl i Fif 1 1 1
b IEs ] B il 2 1 1 1
TEHIBCRE | 2237 - BT 1 1 1
-2 A/ AT )R- R 1 1 1
AT i R T 1 1 1
B T B T 1 1 1
BRI | A7 4 h R 1 1 0 1




FE2E TOStOrFRYENKST

W D TEmA2| BHED |
A 2 — = FET S N -
§ N
g4 BV uof A& (20083) | (2008.9)
1-7 ASTLE RPN 1 0 0 1
LAkl LAkl 1 1 1
Fa KRB AT I-RI=F " F—H— VIS e 1 0 0 1
1= A AT h- KRBT 1 0 0 1
£l Bl T 1 0 0 1
Hehm KE 1 0 0 1
& 18 1 10 8
Ve KEIRE (MoWR) ~
Kteoa—HERY .
SR TFAENT T TOERF—L || PR ER Department) (A1)
e N\
IFAET IA—E—TH /0 —t 45—
(EWTEC)
s—E
co—=2% 7—533vF EE ZFDDREYT
L FokEE Fil LmEREE 1. E&F
2. BB 2.5 2. <P
3. R BIHAT 3. fE 3. ERIR
4. 48K AT 4. BER 4. Ayt S —
5. BRI 5. &5 5. GERef
6. ENRIf%
7. E®L
8. BRTLRAN
O\ J
1  EWTEC #i#kX
2-1-1-2 TVETC

KRR} 2 Hf>TVETC (Technical Vocational Education and Training College) 1., [ | [E N IZHR 17

EL, HRENE N

D Rural Water Supply and Sanitation Course(RWSS: ¥ % #& /k fi 4= 1 — %)
@ Small Scale Irrigation and Drainage Course(SSID : /]NFARFERE=— R)

® Electro Mechanical Technology Course(EMT : & &k = — %)

DIDODIA—AZEE L TND, a2 —ATE5IT, BRI R DL, 2FR O FANRFT

IR UTZRB720 G DT BRI T D, ShsiRITK

2-2

P N il

N =
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#E2E TSt orFRYEKST

RSN TRY, ZNEnOR BIZBEAE D IABESI TV D, KD KR FE O F A B I OFE 5
FR TRT,

#®7 [ [EWN TVETC KFIFR o7 AR ORI
KFVER AL (B2 —AD B 2524F) KT
sepis P~ (2007 4= 9 J1 ~2008 4 8 /1) R LEi
RWSS SSID EMT &t FEBRS)

1| 7%&J TVETC A7 146 292 183 636 28
2 | v+VY TVETC FaI7 M 247 131 1 489 21
3| L —)L TVETC T LN 169 156 148 473 17
4 | 2R )LF ¥ TVETC T LTI 247 186 68 501 19
5| ~AFav TVETC TATTAM 169 89 171 429 22
6 | 7UY TVETC P T a6 N 173 137 125 435 31
7 | AvH TVETC 7 77— 250 199 170 619 20
8 | YW TVETC =Y 210 208 143 561 18
9 | 7Y% TVETC NI VT WA 206 154 149 509 15

TVETCOE = 1X3-4THRIRD LY, 5% KERE LA MNEFKERBIR R, 206 K. TVET—=—

Tzl —BLOay v aAIBITEIND TETHD (—EHBITIEA) . LA T ICTVETCORGEX 2 7~9,

2-3

EIRBAT
|

KERR MR AT
) O, ———
WAERR ki WAEER
RS s
wxEg | BEHo=Y S eyory | MIEES TNE AR EEXIET 55
J— U—h | TveTE /3y BB RIOBE .
| wmessy
A S | TVTEC
: : |
! | i \ [ |
': KRR 1| eoxxtmen EREHEH Zof
| arsmkaiEa—z || AREEa—2 EaMa—2 | |

2 TVETC #Hf#kX




FE2E TOStOrFRYENKST

2-1-2 BE-FE

2-1-2-1 EWTEC

EWTECO BZAEM O THEEZ FRIRT, 2B, [T |EOEETRIZTA LA L EEDEH30H £
TTh5b, TEITHEIMEMICHAH, BEAEIZOWTIRITNNTH A, [ | [F T 5 (200847 A
DI IZOW T ThDH Y, EWTECY E ISR E LT/ EIF S AZ BlcfE~C 3E T 7 Va5t

ELTW?,
#% 8 EWTEC T#
(WAL . F71)
2004 4EJE | 2005 4EFE | 2006 45fE | 2007 FFE
# H (2004/7- (2005/7- (2006/7- (2007/7- iF &
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2007 4% 946 688 538 489 678 561 623 536 411
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LEGEND: s,
—[— SAY
i:lLJpper bosalt, thickness 50 to more than 200 meters, massive %ﬁf—“ﬁﬁﬁoﬁ/\l—cb 6

froctured zone high groundwater potentail, good water quality — géﬁo%ﬁ %7}(]3 (200m ul¥)
=]

Tarmaber scoraceous basalt with successive thin massive basalt Possible upper sandstone aquifer
thickness more than 300 meters, forms continium aquifer of high ground

water potential, recharge area in the morth and forms a confined aquifer At Mooy plateau, more likely o be penetrated by 500 meters

in the south dn Upper Awash river volley> E=3 Upper Sondstone, outcrops at the gorges.

Ignimbrites, ryholites, pyroclastic of quaternary ond tertiory acid Most probakly regional aquifer

rocks acting mainly as regional aguiclude deep well,

B Ryholites dominantly acts os aquicludes E=3 Abay bkeds: Gypsum, impermeable strota, regional aquiclude

Vertical Electrical sounding points (VES)
ey Groundwater flow in the regional aquifer

HYDROGEOLOGICAL X-SECTION ALONG KACHISE ADAA LINE

Horizontal = 4X exaggerated ond Vertical 100X

mmm Mopping wells Faults/lineaments — Static water level, (approximoted
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Mr.MulgetaKinfu (EWTEC Cooirdinator, =—7 4 f—# —)
Mr.Shumet Kebede (EWTEC Cooirdinator, =—7 ¢ % —4 —)
Mr.Mekkonen Aweke (Chief Driller, F—7 KU 7 —)

#EA (Ministry of Education)
Mr.Daniel G.K. (Expert, TVET System Reform, TVETHF5)
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5 TT A ATN
7T 4 AT U8 ETF/KER (Addis Ababa Water Sewrage Authority, AAWSA)
WEH  WAE =T ARITUTaT
Mr. Solomon Waltenigus (Acting Department Head of Water Production and Distribution, #57K
JRRARER)

BAKGERREHEEFR N (Water Works Design and Superisioin Enterprise, WWDSE)
Mr. Engida Zemedagegnehu (Manager, Hydrogeology and Geotechnic Department, 7K B Hi'E f5)
&)

6) A r I
v I 7N B %A% R (Oromia Finance and Economic Development Bureau, OBoFED)
Mr. Alemayhu (Head, J&¥)

A v 2 T7INKEJRE (OromiaWater Resource Bureau, OWRB)
Mr. Fekadu Lebecha (Coordinator, =2—7 4 % — 4 —)
Mr. LemessaMekonta (R WaSH Coordinator, =—7 4 ®— % —)

Mr. Demie Abera (Socio-Economist)

1w 7 INTVET Agency
Mr. Bizunech Adugna (Labour Market Manager, ¥R —<" % —)
Mr. Teshome Alemu (Curriculum Development & Technical Support Performer, ~ % —3 ¥ —)
Mr.Tasew Belele (Head, Planning & Budgeting Dept., &t 54t 4R %)

Fwu ITINTVETC, Asdaf%
Mr. Magarssa Guluma (Dean, &%)
Mr. Ferede Lemi Debissa (Training Process Owner, #iIf#if &)

Fr I 7MTVETC, Wolisofs
Mr. Getachew Mitike (Dean, %)
Mr. NagasaBayissa (Vice Dean, Fli% &)
Mr. Masay Aklilu (Water Technology Department Head, 7KF|“#FH&)

7 T AT
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7 LT MAKEPRR (Amhara Water Resource Bureau, AWRB)
Mr. Gizachew Beyene (Water Supply Core Process Owner)

7 LoNZINTVET Agency
Mr. Tesfaye Yeshiwass (Process Owner)

7 LNZHITVETC, Bahir Darfk
Mr. Tekele Nega Tesema (Academic & Research Vice Dean, EiIf% )
Mr. Chalachew Gebeyehu (Administration & Development Vice Dean, EIItK )

7 5NZJHTVETC, Komborchaf%
Mr. Ali Abate (Dean, %)
Dr. AntenaMohammed (Academic & Research Vice Dean, Filf% )
Mr. Ayenachew Getafun (RWSS Course Head, F1¥#a/kfi4E 22— A K)
Mr. Eyoel Lulseged (SSID Course Head, /NEUECHEIE = — 2 &)
Mr. Jemal Endris (EMT Course Head, FEXU#H = — A &)

8 T4/ TAM
7 4 77 A MNTVET Commission

Mr. Amanuel Gebretinsae Beyene (Commisioner, = I v 3} —)

7 4 77 A4 MTVETC, MeychawfZ
Mr. Muzein (Dean, &%)
Mr. Hailay Zenawi (RWSS Course Head, #5468 /K i = — 2 &)
Mr. Tadesse Getahun (EMT Course Head, 5%tk = — 2 &)

9)  FEEM
FEERIN KGR JR (SNNPRS Water Resource Bureau, SNNPRSWRB)
Mr. Miteku (Bureau Head. &)

FAEMI TVETC, Awassafs
Mr. FisehaHariso Burra (Dean, #%$)
Mr. Girma Bafagado (Academic & Research Vice Dean, HIIf )
Mr. Fikere Teshome (Water Technology Department Head, 7KFI|#E4 )
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10) 777 —/LIN
7 7 7 —VINTVETC, Melkafk
Mr. Tamrat Fetene(Academic & Research Vice Dean. g &)

11) V< UJH
v~ UINTVETC. Jjigalk
Mr. AbderaAbude (Dean, #%5)
Mr. Admasu (Finace Head, =EHiRE)
Mr. Lemma Kifaga(Water Technology Department Head, 7K#I| 5%} &)

(12) R=vx TN T LAM
R=v vy 70« 7 AAMNKEIRR  (Benishangul-Gumusu Water Resource Bureau, BGWRB)
Mr. Minilik Wube (Bureau Head, J&&)

R=v v 7L« 7 AANTVETC, Asossaly
Mr. Tafari Taka (Dean, &)
Mr. GirmaTadele (Academic & Research Vice Dean. EIfE)
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(1) Minutesof Discussion 2008 4E 8 H 26 H
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(2) Minutesof Discussion 20084F 12 A 22 H
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| CONFIDENTIAL

Annex 2 Pm_ject Cost Estimation

Japanese side cost obligation

Table 1 Japanese side cost oblilgatio_n

Itein ’ | Cost (million yen)

(1) Equipment procurement . 532.
a. eqluipment : ~ (476)
b. transportation ' ' (G4) |
c. installation )
d. procurement management _ 4
e. generdl management (16)

(2) Design administration 24

= (USD 5.24 miiliiiﬁ)

Ethiopian side cost obligation

Table 2 Ethiopian side cost obligation

Item Cost (million yen) _

Securing power source |
Securing equipment storage space -

Tax exemption measures - 238

Banking+ authorization to pav 0.3
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5. BEXEAIFTER

[

1244

= F A B [E T K BR SRR e G

2HEROT R () D BINE - (BRI

f ) ENCBITF 2 RERAKSDT 78 AFEOBMRITRETHR22% (20044FUNDP) &, H 7
F I D56% (2004EUNDP) & bl L C H D TIRWHEMEIZ E EE-TEY . AHD85% M EIE
T ORI OFERIL, ETEAKOMERICE KRR E S5 HE2ESLCS S 25T, BRE2IHET S —
KEpoTWb, [T EBUFIZ20054 2 [EF a7k A m EEFH#E Universal Access Program (UAP) %
FENE L, 20124F & T K T98%., HBHEETL00% DG /KEZ T 5 L) BRELZIBIT T\ 5,
ZOHBEAERT 572 OITITERE R DIEIMNIC, FKFEITEED D AN D #EAEAK 8, #iifaK
538 DO 4y A THRIS0,000 A LB L STV D,

INDARILD & & L AN ET1998F1H 7> 5200843 H £ T, £t 170y =7 ~ THF /KBRS -
ARG IIHEE Y2 =7 N (Px2—XL, 740 —T v/, 7x=—R2) &#FElL, =FF T
VA —F =T u—rrZ— (EWTEC) DOHax., &MOITEHRER Ok KBE A 234 L& L
TR EIEANT - HERFE S O 2 — 2 | AKEIRBHTE T E 9 2 &R A 0w E BT O &I 8 & S %
LC&7e, T EIE, MAKRAMBERRD T O EZHER & ALiE T 5V 7-EWTECH BEAF-FA K ABF
BROHEE L TIER L. BIC, SEROBKAM DT O RRHE 08 L L CREMEFTICH Ik
gz (TVETC) HIEH LT, UAPERIC ML E e A\M O, Bom EXHZ & LTS, L
L. EWTECIZ BT 5 BEAF O ITFII0EN Bl L EME A EA TR . PR & L TEEFEL D
Pl = — XYt i o DA« 550 2 3 X BERETRIL 217 O MEBMEN A T T 5,

SO ENSOMWEREIZ LY | D2EIF2009FE0 H5FEM O TE CEWTECZ r Y =7 7
= A3 EFIRTETH D, 207 r Y =7 T IMRE 2 RESONGOE TR, BEAF I
A= 2NN DD T 7 7T ha Nz B 2 LRI STV D (22058 = — ), Zh
OB SN DA T 1 7T A& Eli T 57200, FBlONHEM 2 8T 2 0ERH 5,

37 V=7 ARG

(D) Fey=7 FEEEFEOBE #EERROHE R OHIHK)

f=) EICIBW T, R R /K BAYE S L OSBRI EL 21T O 72 0D IS U B TSR TR K A B IR
EAT O 2O OBRBEN MR SN S (EHEMAE : EWTEC THERIKI300~5004 O FIff#« T4, TVETCY
BECAERIFIL,3504 DRl 2R A 2 ) .
(2 Fmy=7 beEFBEORR
7. ZF AT RN 2 — (EWTEC) TEERRFIEZAT O 72 b DMl SN 5.
A . 22 9 W FTOBEEIHEE (TVETC) TREMLIIZAT 5 72D OBM N EH SN 5,
(3 Frv=s MefEEOEEED
7. M EET S
A . Hb & RO THHE 21T 5
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4 #BEAX ATy H)
7. BAM
(7)) ARZEM : EEE S /) 5.56(=1
(1) i 17aY =2 N ENTECY =—X 3
A. T=] Ef
(7)) FEMIESS H OB IR O MR
(f) BEpHERFE B DA
(V) BEMRRiE - R ST Ok

(5)  FEhAH
TEEIT . T=) EKERE

FhErgRs . =T AT oA —¥—7 7 /v Y—k> ¥ — (EthiopiaWater Technology
Center : EWTEC)

k3£ 342 (Technical Vocational Education and Training College : TVETC)

ATEE R ONE

(1 VA4 F
OEWTEC (7T 4 AT ~1T1)

QMG TVETCERWE (A a7 N7 B Z T K T+ VT, T EANTIN AN VE — LT Va3 7R
NTF X, TATTAIN~AFav i, MElah RN T OV, 77 7— WAV T, <V
DHTH . R=S e T T BRI T YT

(2 #=
7. EWTECIZH (T 2 i T /KBS K ONE/K 2 T4R D AT I Hs A4 O3
A . REMDTVETCKFIFERHI I 1T 2 ik Hsedt o
(3) HFEMAHEEERE
7. BERES F OB DR O
A HEMRRIE - ORE ST O MR

(4 WHEEXE
WA 795N (\EE LW 556N, =) Ef&iH2.39EH)
(5 I#

FEAREREE - AMLHI 2 E D TR18, A (TE)
(6) AR, YVzr¥F—, REROCHSHEHOEE
A

S5AVEER Y X 7

BRI 7R IR ELAY 720,
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L

(3) FHoEA IS

20114 LIRS (BEAA R EhBR 4R 14 LLRE)

=ZH
6.3 % DFRL R S DEFN DiE H
L
7.70 V=7 N EERFHEOFESLTMICR D IRE
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LR F i
DE St
(20084EF) (20114 LARE)
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7= =
JE e

. I L 1T
5 4 W e it |
7 Ml - R
1 | Groundwater Development and Water Supply X3 at’ - Ministry of Water -
Training Project, Drilling Technology Textbook Resource
2 | Groundwater Development and Water Supply B at’ - Ministry of Water 2002
Training Project, Groundwater Investigation Resource
Course, Water Well Management
3 | Groundwater Development and Water Supply X5 at’ - Ministry of Water -
Training Project, Groundwater Investigation Resource
Course, Geology of Ethiopia (For the Course on
the Hydrogeology of Ethiopia)
4 | Groundwater Development and Water Supply X3 at’ - Ministry of Water -
Training Project, Groundwater Investigation Resource
Course, Groundwater Volume |
5 | Groundwater Development and Water Supply X5 at” - Ministry of Water -
Training Project, Groundwater Investigation Resource
Course, Groundwater Volume |
6 | Groundwater Development and Water Supply B at - Ministry of Water 2001
Training Project, Groundwater Investigation Resource
Course, 6" Training Course Textbook,
Hydrogeology of Ethiopia
7 | Groundwater Development and Water Supply B at’ - Ministry of Water 2002
Training Project, Groundwater Investigation Resource
Course, Contract Administration
8 | KEIRA 1999 4F B AV Ministry of Water | 2007
(7 LNTEE) Resource
9 | 19th - Drilling Machinery Maintenace = AN EWTEC 2008
Technology Training Course, Course Guide
10 | 18th Training Course in Drilling Technology BJE VY Fw EWTEC 2008
Course, Course Guide
11 | 17" Groundwater Investigation Course, Course B at’ - EWTEC 2007
Guide
12 | Groundwater Development and Water Supply S at’ - EWTEC -
Training Project, Groundwater Investigation
Course, Pumping Test
13 | Implementation report on 18" Driling Machinery B2 AN EWTEC 2008
Maintenance Technology Course
14 | 18" Groundwater Investigation Training Course B at’ - EWTEC 2008
Accomplishment Report
15 | Woreda Water Offices Situation and Training X2 at’ - JCA 2008
Needs Survey Conducted in Forteen Woredas of
Oromia and Afar Regions
16 | Survey on the Situation and Training Needs of B at’ - JCA 2008

TVETC, Public Enterprises and private Firms/
Companies
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7. TOMOEH-1FE®
(1) EWTECEHa—XAHUFxa15L4

1. #h F/KEEI—X (Groundwater Investigation)

£ a4

o

i ]
Bdsy

i %

Occurrence and
Groundwater
Movement
(Groundwater
Hydrology)

1 Occurrence of Groundwater movement
2 Groundwater movement at different geological
frameworks

Groundwater
Investigation
Methods

1 Information and Data Acquisition

2 Remote Sensing and Fracture Trace

3 Geological and Hydrogeol ogical methods of
investigation

4 Geophysical Survey

4.1 Electric Resistivity Survey

4.2 Electromagnetic Survey

4.3 Data Analysis

Practical training in the field. The followings are contents:

1 Datacollection

2 Observation of Morphology

3 Geological and Hydrogeological Investigation

4 Geophysical Survey (Vertical Electrical Sounding)
5 Geophysical Survey (Vertica Electrical Sounding)
6 Horizontal Profiling

7 Electro Magnetic Survey

8 Demobilization

9 Interpretation of Field data (In the EWTEC lecture)

9H
(7258

TEHIEIT = — 2O 3R HI
S I VAP /B E S
BFEE TR
FTOIETE,

Drilling Technology
and water well
management

1 Drilling methods and type of drilling machines
2 Contract administration

3 Water wells management

4 Water well design and well rehabilitation

20

Practical training:
Supervision of well drilling.

5H (40M5H)

Geophysical Logging
Test

1 Lecture of Geophysical Logging Test
2 Field Test
3 Data Analysis and Interpretation

Pumping Test

1 Theory of Pumping Test
2 Method of Pumping Test Interpretation

20

Field work:
Pumping test practice in the field and analysis the data

2H
(16H%[8)

B COBRKAERE

BP]
EO

Water Chemistry

1 Typical characteristics of Water

2 Purpose of Water quality Analysis & Required
parameters

3 Sampling and Analysis

4 Ground water pollution and Groundwater treatment

8

Geology and
Hydrogeology of
Ethiopia

1 Geology of Ethiopia
2 Hydrogeology of Ethiopia
3 Case Study

20

Practical training: Case study at Dire Dawa, Harar and
around these towns

5H
(40FFH])

H 7N~ B FZE
(NTI TALE D)

Groundwater
modeling and GIS

1 Introduction to Groundwater Modeling
2 Software utilization

3 Introduction to GIS

4 Producing map using GI S software

20
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2. HEHIH fffa—Z (Drilling Technology)

Y a4 I IRFFEIAL oy i %

1 | Introduction to 1. Introduction to geology & hydrogeology 26 AR OTRSH, Hg DRERL,
Geology and 2. Hydrologic cycle and groundwater movement KIFE LDV A7 T
Hydrogeology 3. Occurrenceof  GW in different geology KOFTE, BRED F kB X

4. Types of well logging KRB L 1Z DN TH
5. Well logging interpretation S FT-, RHI B RODF
6. Introduction of pumping test FleL b5,

7. Datacollection & report preparation

2 | Drilling 1. Drilling Administrative Techniques 12 TREIRF O 2 RRER O
Administrative IZDOWTHES, 6T, HEHI
Techniques FHE DT THRHHIT— 2

DERT i, BLOYEER
DIETE LIz 20 ThH
E

3 | Unitsof 1. Unit of Measurements 8 JRHIRF TS TS EAE
Measurement and G RN A N S Y e
their application SEADT 7PV —b A R

LTLB, FNHDEEARM
A EIZDNTES,
4 | Drilling Machines 1. Types of Drilling Machines 24 HIENE 0, b,
and Tools 2. Types of bitsand drilling accessories VLA B IO
[ZDOWTES,

5 | Drilling Technology | 1. Drilling Technology (cable tools) 54 n—4Y—UZ DTH, &
2. Drilling Technology (mud rotary system) OR—Hyra V7 BL0N
3. Drilling Technology (DTH system) ZAUTATRES D EAT TN
4. Cementing Techniques TH5,
5. Drilling Fluid Technology
6. Important Pointsin Drilling Operation
7. Drilling Supporting Techniques
8. Field visit (Oromia Afar, SNNP, WWDE)

6 | Functions of the 1. Air compressor and its function 44 PRI ORI B
Drilling Machineand | 2. Fundamental knowledge on hydraulic system EREY Ty T EIZONT
equipment 3. Principles of electrical systems of rigs & FR, T ar 7Lyt —

COMpressors RFHBHERLITONTHE
4, Circuit diagram and Electric maintenance of DEAERBEL F .55
pumps and generators

5. Principles of mud pump construction and function

7 | Recovery of Drilling | 1. Drilling Trouble Shoot 8 TREIRHC LR A, 3
Problems (Trouble FOZEOXHLITIEICONT
Shooting) T

8 | Practical Training 1. Introduction of the machine and the accessories 132 PRHI A - CTERERICR T

2. Greasing the machine

3. Rigging up and down practice

4. Mud rotary drilling and surface casing installation
5. DTH/Mud Rotary drilling

6. Trip out of drilling tools

7. Geophysical logging and casing arrangement

8. Casing installation, gravel packing & development.
9. Pump installation and provisional test

10. Continuous Pumping test & data collection

=V EARHIT %,
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3. {EBIBMEHED—X (Drilling Machinery Maintenance Technology)

£ a4,

N

IRFAIRC Sy

%

1 | Basic knowledge

1 Introduction of drilling machines
2 Measuring tools

3 Lubricants

4 Unit

5 Machine component

6 Mechanical drawing

7 Arc Welding

64

Practical training:
Visiting the factory around Akaki etc.

22

<D= B, A
ANKWIRE DIFEE T,
AkakiiTid D TH 179,

2 | Truck

1 Tracing mechanical power train on the actual truck
(1Isuzu)

2 Demonstrate the important

3 Practice on braking adjustment.

14

Practical training of breaking adjustment

3 | Top Head Drivetype
drilling machines

1 Hydraulic pumps

2 Hydraulic control valves

3 Actuators

4 Reading hydraulic circuit diagram of actual
machines

31

Practical training at the drilling sites on the following
drilling machines:-

1INGERSOLL RAND

2 SCHRAMM,

3 SOILMEC

4 TONE, & KOKEN

5 MASSENZA

45

4 | Diesel engine and
Injection pump

1 Making clear understanding on four strokes cycle
engine, two strokes cycle engine and their firing
order.

2 Making clear understanding on valve timing of
four-strokes cycle engine.

3 Introduction “items of technical specification” on
the four- strokes cycle engine.

4 Making clear understanding on all systems of diesel
engine, combustion, lubricating, cooling, fuel,
starting etc.

5 Making clear understanding on construction and
functions of Injection pump and Injector.

16

Practical training on the following points:

1 Confirming component of diesel engine including
turbo charger by using the cut model.

2 Overhauling fuel feed pump, fuel injector and the
nozzle.

3 Explanation on injection system in inline type
injection pump by using actual plunger and barrel.

5 | Down The Hole Air
hammer

1 Making clear understanding on construction and
function of the Air Hammer, especially how the
piston operates by high-pressure air.

2 Took the actual hammer to a piece for recognition
of the construction and function .

3 Making clear understanding on the purpose of
usage of rock oil.

4 Guidance trouble shooting and maintenance points

Practical training on operation, assembling and
disassembling etc.
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Y a4

A

I RIEL Y

i %

Air compressor

1 Making clear understanding on construction and
function of the air compressorsin trailer type.

2 Making clear understanding on sequence of high
pressureair  inthe system, (no-load, load and
Un-load conditions).

3 Making clear understanding on the usage of Air
compressor oil and it’s flow in the system

4 Making clear understanding on the oil separation
system.

5 Guidance trouble shooting and periodical
maintenance points on the Air compressor

14

Practical training on the following points:

1 Clarified construction and function of the entire
component on actual air compressor, Belgium made
ATLAS COPCO XRHS385 Md.

2 The sequence of pressurized air was shown in the
air flow diagram systematically and also confirmed
by the actual Air compressor.

3 The oil separation method was shown in the ail
flow diagram. And using the actual partsinvolvedin
the system

4 To be understood firmly the systems with referring
to actual diagrams of XRHS385 Md, XRV S 450 Dd,
XRV 9 (Belgium made) respectively.

Percussion type
drilling machine

Making clear understanding on construction and
function of power train, especially lines of bull reel,
casing, sand reel and mast raising and lowering

12

Practical training at Awassa SNNPRS Enterprise on
the following points:

1 Practice on operation of the actual machine on
SNNP water works construction Enterprise drilling
rig.

2 Guidance trouble shooting and maintenance points.

BN T FEE,

Electrical deviceson
Diesel engine

1 Making clear understanding what is electricity (DC
and AV).

2 Making clear understanding on construction and
function of lead battery.

3 Guided how to maintain the lead battery

4 Introducing starting circuit and charging circuit.

11

Practical training on the following points:

1 Measure current and voltage in AC and DC by
using multi meter

2 Measureresistance in DC current by multi meter.
3 Confirming construction of lead battery by using
the cut model.

4 Measure specific gravity of electrolyte and voltage
of actual battery.

5 Overhauling actual Starter motor.

6 Explanation on construction and function of
Alternator and Voltage Regulator by using the cut
model and real one.

7 Measure output voltage at alternator and regulated
voltage in battery charging system
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4. BRHEMEHE— X (Electrical Mechanic Maintenance Technology) 3

£ a4,

N

IRFAIRC Sy

%

1 | Fundamentals of
Electricity and
Measurements

1. Fundamentals of electricity
1.1 Safety precautions
1.2 Electrical symbols
1.3 Nature of electricity
1.3 Direct current theory
1.4 Alternating current theory
2. Electrical measuring instruments and measuring
2.1 Construction of electrical measuring instruments
2.2 Usages of electrical measuring instruments

19

2 | Submersible Pump

1. Introduction
1.1 General information
1.2 The head of the pump and its measurement
1.3 Pumping theory
2. Pump classification
2.1 Pump performance
2.2 Dismantling and assembling Submersible pump
& Electrical motor
2.3 Submersible pumps installation
2.4 Polyphase motors
2.5 Three phase system
3. Cables
3.1 Cables
3.2 Soldering
3.3 Selecting Cable

20

3 | Sequence Control

1 Electrical devicesand Logic
1.1 Control and Protective devices
1.2 Relay logic
1.3 Digital logic
2 Circuit design, development and analysis
3 Basic circuit diagram for machine, tools and
machinery

24

4 | Diesdl engines

1 Course introduction

2 General safety guide lines

3 How diesel engine works

4 Engine components

5 Starting system

6 Air intake/Exhaust system and tests
7 Lubricant system and tests
8 Cooling system and tests

9 Fuel system and test

10 Managing fluids and filters
11 Gathering data

16

5 | Electrical Deviceson
Diesel Engines

1 Direct current (DC) & Alternating current (AC)
2 Battery

3 Starting system

4 Charging system

5 Introduction of atester

6 | Electric Motors and
Generators

1 Basics of Electro Machine
2 Fundamental Concepts on Motors
3 Fundamentals Concepts on Generators

20
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5. ¥k ffia—X (Water Supply Engineering)

2=V

N A

LS

i %

Introduction of Water
Supply Engineering

Introduce the basic water supply components and
operation & maintenance of water supply schemes

5

Practical training:

Discuss with participants the general problem in
water supply schemes of Ethiopia & their respective
regions

Planning of water
supply

1 Introduce planning processand Review
population forecast methods

2 Introduce water demand analysis & reservoir
capacity determination methods

Practical training on the following points:
1 Case Study
2 Exercise

Water source

1 Introduce the water Occurrence & Hydrology

2 Introduce the types & selection of water sources

3 Introduce the ground water investigation &
pumping test methods & well design methods

4 Introduce the selection of water source site methods

Practical training on the following points:

1 Conduct site selection by the use of global map
method

2 Conduct site selection at Akaki area

3 Conduct practical pumping test analysisin the
compound of the training center

4 Conduct site visit at Akaki well field

Contamination of
water
bodies/Pollution and
sanitation facilities

1 Introduce the cause of water contamination
2 Introduce the sanitation facilities

Practical training on the following points:

1 Discus the sanitation of the country with
participants

2 Field observation at waste water trestment facilities

Water Quality
Management &
Control

1 Introduce water quality management & control
2 Introduce disinfection methods & Water Chemicals

Practical training on the following point:
1 Demonstrate water quality instruments

Purification facilities

1 Introduce the types of purification facilities and
operation & maintenance of treatment process
2 Introduce the types of purification facilities and
operation & maintenance of treatment process

Practical training on the following points:
1 Case study on purification facilities

2 Exercise on purification facilities

3 Field observation on SSF

4 Field observation on old RSF

5 Field observation on new RSF

36

-49-




ZH

Y a4

A

I RIEL Y

i %

Basic design criteria
of water supply
facilities and tender
document
preparations

1 Introduce basic design criteria of water supply
facilities

2 Introduce Bid document preparations /civil &
supply of pipes & fittings

4

Mechanical &
Electrical Facilities

1 Introduce the Electro-Mechanical equipments and
its design, installation & operation methods

2 Introduce the power system & control, maintenance
tools and instruments

3 Introduce the types and characteristics of a pumps
& pump selection methods

Practical training on the following points:

1 Demonstrate el ectro-mechanical equipmentsin the
center

2 Execute a hydraulic calculation for a pump
specification

3 Exercise or case study

Transmission &
Distribution Facilities

1 Introduce the concept and basic elements of
transmission & distribution systems

2 Introduce the design criteria for components and
materials for water supply systems

Practical training on the following points:
1 Introduce software programs (EPANET/WATER
CAD)
2 Practice with programs for linear and network
systems
3 Practice with programs :
Case study 1: Linear system for rural community
a. Single period anaysis
b. Extended period analysis
7 Practice with programs:
Case study 2: Urban network systemsincluding
system planning
8 Urban system continued

12

10

Structure Analysis &
Construction of water
works

1 Introduction of basic knowledge and factors of
structural engineering

2 Experiments of assembling model structural
members

3 Introduction of concrete structure and design
a. Limit state design

4 Finite element method

Practical training on the following points:

1 Practice with software (SAP)

2 Practice with software (SAP) Architectural

3 Practice with software (SAP) Civil

4 Field observation for water supply system and civil
works

Analysis of the observationsin the field study:

1 Analysis of civil works

2 Analysis of water transmission/distribution system

16

11

Group discussion

Giveinternal evaluation formsto all participants

Practical training on the following point:
Discus with them about the general course process

-50-
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Electrical
System
Installation

Duty 1 Installing Electrical Wires
(70hours)

Duty 2 Installing Distribution Board &
Connecting Final Sub-Circuits (28)
Duty 3 Terminating Wires to Fittings
(32)

Duty 4 Testing and Trouble Shooting
Electrical Installation (20)

150

Project Work :

Preparing installation drawing of
Woreda water supply office (Individual
basis)

Apprenticeship :

Working at Line departments &
enterprises on water works, or Private
enterprises on installing electrica
system. Perform the actual wiring in an
organization

78

Repairing
Measuring
Instruments
& Control
Panel
Devices

Duty 1 Maintaining electrical
measuring instruments (50)

Duty 2 Maintaining control panel
device (35)

85

Project Work :

1. Principle of operation of analog
AV O meters, multimeter, wattmeters
2. Principle of operation of digital
AVO meters

3. Measuring instruments repairing

Apprenticeship :
Exercise measuring unit in an
organization

78

Electric
Motor and
Generator
maintenance

Duty 1 Identifying DC Generators &
Motors(52)

Duty 2 Identifying AC Generators &
Motors(62)

Duty 3 Maintaining Electric Motors
(40)

Duty 4 Maintaining Generators (45)
Duty 5 Rewinding Armature Coils of
Motors (180)

379

Project Work :
Rewinding armature coils of motors

Apprenticeship :
Electric motor and Generator
maintenance activities

20

Water Pump
Operation &
Maintenance

Duty 1 Operating Water Pumps (18)
Duty 2 Maintaining Surface Water
Pumps (96)

Duty 3 Maintaining Submersible
Pumps (86)

Duty 4 Maintaining Hand Pumps (36)

258
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-Line departments &
enterprises on water
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-Private enterprises on
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Duty 5 Maintaining Hydraulic Ram
Pumps (22)

Project Work :

1 Maintaining Surface Water Pumps
2 Maintaining Submersible Pumps

3 Maintaining Hand Pumps

70

Apprenticeship :

To practice on the operation and
maintenance of different water pumps
in any water supply scheme

130

Diesel &
Dewatering
Pump
Gasoline
Engine
Operation &
Maintenance

Duty 1 Operating Diesel Engine (16)
Duty 2 Maintaining Engine Crank
Mechanism (64)

Duty 3 Maintaining Valve
Mechanism (75)

Duty 4 Maintaining Air Intake and
Exhaust (23)

Duty 5 Maintaining Cooling System
(57)

Duty 6 Maintaining lubricating
System (60)

Duty 7 Maintaining Fuel System (71)
Duty 8 Maintaining Electrica
System (35)

Duty 9 Maintaining Gasoline Engine
of Dewatering Pumps (28)

429

Project Work :

1 Maintaining Crank Mechanism of
Internal Construction Engine

2 Maintaining Vave Mechanism of
Internal Construction Engine

3 Maintaining of cooling System

4 Maintaining Lubricants System

5 Maintaining Fuel System of diesel
Engine

70

Apprenticeship :

To practice on the operation and
maintenance activities of diesel and
dewatering pump gasoline enginein
any water supply scheme

130

Generator
Set & Water
Pump
Installation

Duty 1 Installing Generator Set (21)
Duty 2 Installing Surface Pumps (40)
Duty 3 Installing Submersible Pumps
(30)

Duty 4 Installing Hand Pumps ()

91

Project Work :

1 Installing Generator Set,

2 Ingtalling Surface Water Pumps,
3 Installing Submersible Pumps

70

Apprenticeship

To practice on installation works
related to generator set and water pump
of different kindsin any water supply
scheme
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Resources
Investigation

Small Scale
Irrigation
System Design

Duty 1 Investigating Soils (40)

Duty 2 Investigating Surface Water
Resource (28)

Duty 3 Assessing Ground Water Potential
(21)

Duty 4 Surveying Socio-Economic
Conditions (26)

Duty 5 Investigating Agronomic Aspects
(40)

Duty 6 Evaluating Land Resources(22)
Duty 7 Analyzing Water Demand and
Quality (96)

Duty 8 Conducting Geotechnical
Investigation (90)

Project Work (70) :

1 A preliminary study on nearby river for
small scaleirrigation devel opment.

2 Appraisa of different feasibility studies
Apprenticeship :

To do an interpretation produce a brief
report about what has he/she gained at the
training center and work closely with
experienced professionals.

Duty 1 Designing Diversion Head Work
(65)

Duty 2 Designing Water Harvesting
Structures (45)

Duty 3 Designing Pumped Irrigation System
(40)

Duty 4 Designing Ground Water Source For
Irrigation (30)

Duty 5 Designing Channels and Farm Roads
(25)

Duty 6 Designing Channel Structures (55)
Duty 7 Designing of Surface Irrigation
System (40)

Duty 8 Designing Pressurized Irrigation
System (30)

Duty 9 Preparing Specification & Bill of
Quantities (10)

Project Work :

1 Prepare the detailed design work for
specificirrigation area

2 Prepare the specification and bill of
quantities for the above mentioned design
by the same group

Apprenticeship :

363

70

SEREN, ATHERR S &
DT CHIULE
TH OK, (Fn—7
1E3E)

156

Regional irrigation
development authority,
ESRDF, Regional
commission for
sustainable agriculture
and environmental
protection, Private
consulting enterprises
onirrigation
development, Line
departments and
enterprises on water
works

R Tz Lizha, &
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340
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designing of head works, irrigation development authority, | . fEERE(ER., &R,
structures, water harvesting structures, Commission for
pumped irrigation system, ground water sustainable
irrigation system, channels and roads, environmental and
surface & pressurized irrigation system, and agricultural
preparing specification and bill of development, Line
quantities. departments of and
enterprises of water
works, ESRDF NGOs
Duty 1 Over viewing drainage (8)
Duty 2 Over viewing sdlinity in irrigated
agriculture (18)
Duty 3 Describing and estimating drainage
systems design basic data (22)
Duty 4 Conducting hydraulic conductivity
tests (75) 319
Duty 5 Investigating drainage conditions
(71
Duty 6 Designing surface drainage systems
(65)
Duty 7 Designing subsurface drainage
systems (60)
3 prainage Tged\/:t?rk f detailed surface drai
System Design epardpnof aledsu e?jcle ;amage SR G (R MBI, Pk, K. BE
systems §|gn orar?lrrlgat and. 60 FAR e (L& RSO R MR, REL
2 Preparation of detailed subsurface L) -
drainage systems design for an irrigated
land.
Apprenticeship : Regional Irrigation
-Topographical, water and soil Development Authority
investigations for drainage or Commission for
-Surface drainage systems design Sustainable INRBEERELZ 137> 5 HiFE
-Subsurface drainage systems design 156 Environmental and . YRS AT B O
-Preparation specifications and bill of Agricultural R Rk, RO X &
quantities. Development or line 5,
departments and
enterprises of water,
ESRDF, NGOs
Duty 1 Planning Irrigation Operation (54)
Duty 2 Distributing Irrigation Water &
Monitoring It (42)
(DSL:lt)ySMonltormg Soil & Water Quality 290 ey
Small Scale Duty 4 Planning Maintenance (62)
Irrigation and S . .
Drainage Duty 5 Guiding implementing maintenance
3 (62)
Systems Project Work Tuvx s hOKE, Kt
Operation and . . PR DT 2 | o e NS
Maintenarce 1 Planning operation of the scheme 50 Se s by Ty e, R, TRRL, —
2 Planning maintenance of the scheme HOFAE 75,
Apprenticeship : 3T < @ Irrigation
1. To plan operation of thisirrigation Development e
scheme 70 Authority, = ZHH1 EROREEFE,
2. To plan maintenance of thisirrigation S ~BE,
Small Scale Duty 1 Managing Construction (31)
Irrigation and Duty 2 Guiding Construction of Micro dam
3 | Drainage (32) 290 FAEAN
Construction Duty 3 Guiding the Construction of River
Supervision Diversion (37)
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Duty 4 Controlling the Construction of
River Bank Intake (18)

Duty 5 Guiding Construction of Ponds (20)
Duty 6 Guiding the Construction of Hand
Dug Well (15)

Duty 7 Construction of
Generator/Pump/House (28)

Duty 8 Inspecting Construction of Spring
Tapping (54)

Duty 9 Constructing Conveyance Canal (21)
Duty 10 Constructing Conveyance Canal
Structures (34)

Project Work :

Small scale irrigation development
structures prototype production

a) Prototype for diversion weir

b) Prototype for embankment intake

¢) Prototype for flume

d) Prototype for inverted siphon

€) Prototype for micro dam

f) Prototype for conveyance canal
Apprenticeship :

a) process & bureaucracy of material supply
b) process & bureaucracy of financial
supply

¢) material quality

d) design layout process

€) indicate means for increasing
construction efficiency

f) delineate the conventional construction
process from what is studied

g) foundation treatment during construction

50

ERAGI—TE
%)

INSIEEBRRFEICDEGHE
BEYOTONATEHES,

100

Irrigation farmsin the
awash valley, Irrigation
farms Braile
Agriculture
Development
Enterprise, Government
institution working on
Irrigation Development

INGIERERER O, FICE
EHZEH-—EDRnE

F
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Rural Water
5 | Supply
Source
Investigation

Duty 1 Carrying out water demand
assessment (16)

Duty 2 Assessing ground water sources
(54)

Duty 3 Assessing surface water sources
(65)

Duty 4 Conducting water quality
analyses (80)

Project Work :

a) Ground Water Sources Investigation
b) Surface Water Sources Investigation
¢) Water Quality Analyses

Apprenticeship :

To participate in each and every steps of
site selection starting from the office
work

Rura Water
5 | Supply
Scheme
Design

Duty 1 Determining units of water
supply schemes (6.5)

Duty 2 Designing spring tapping (15)
Duty 3 Designing hand dug well (15)
Duty 4 Designing infiltration galleries
17)

Duty 5 Designing drilled well head (7)
Duty 6 Designing rain water harvesting?
(16)

Duty 7 Designing diversion head work
(65)

Duty 8 Designing run off water
harvesting structures (45)

Duty 9 Designing pipe lines (17)

Duty 10 Designing masonry stand for
steel reservoir (10)

Duty 11 Designing Ferro-cement
reservoir (24)

Duty 12 Designing masonry wall
reservoir (22)

Duty 13 Designing reinforced concrete
reservoir (31)

Duty 14 Designing a slow sand filter
(18)

Project Work :

1 Designing of surface water structures
2 Designing of ground water source
structures

Apprenticeship :

Workingat Water bureaus, Water
departments, Water works design and
supervision enterprise, Water well
drilling enterprise etc

Duty 1 Managing construction (31)
Duty 2 Guiding the construction of hand
dug wells (12)

215

50

150

308.5

30

150

284

| Zpeftin e,
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Rural Water
Supply

Construction
Supervision

Duty 3 Guiding the construction of
spring tapping (8)

Duty 4 Controlling ling the construction
of river bank intake (17)

Duty 5 Guiding construction of ponds
(14)

Duty 6 Guiding construction of micro
dams (17)

Duty 7 Guiding construction intake weir
(28)

Duty 8 Guiding the construction of
generator/pump (37)

Duty 9 Guiding the construction of steel
reservoir (25)

Duty 10 Guiding the construction of
Ferro-cement reservoir (9)

Duty 11 Guiding the construction of
masonry reservoir (19)

Duty 12 Guiding the construction of
reinforced concrete reservoir (19)

Duty 13 Guiding the construction of a
slow sand filter (13)

Duty 14 Guiding/supervising the laying
of transmission and distribution pipes.
(20)

Duty 15 Supervising Laying of
Transmission and Distribution Pipelines
(15

Project Work :

1 Guiding and supervising hand dug well
construction

2 Guiding and supervising pipe laying

3 Guiding and supervising water tight
structures (masonry reservoir)

Apprenticeship (150):

Working at water works design
enterprise, water works construction
enterprise and water well drilling
enterprise etc.

Rura Water

Supply
Scheme
Operation

Duty 1 Guiding Operation of Surface
Water Sources (41)

Duty 2 Guiding Operation of Ground
Water Schemes (18)

Duty 3 Guiding Operation of Potable
Water Treatment Plant (48)

Duty 4 Guiding Operation of Pumping
Stations (42)

Duty 5 Guiding Operation Activities of
Water Distribution Systems (57)

Duty 6 Guiding Maintenance Civil
Works (12)

Project Work :
Water quality control

Apprenticeship :
Working at town water treatment units &
water laboratory room

Rural
Sanitation

Duty 1 Developing human excreta
disposal facilities (24)

30

150

218

20

120

59
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Duty 2 Guiding management of sludge
water (35)
Project Work : A=y hDaIa=
Pit latrine design TA—DREIEBE
10 Bl L7292 T, AL D
FREE. ARER, REE
FTEITI,
Apprenticeship : b L OB L K
Working at organizations where design ol = ey
and construction of rural sanitation 30 %:;Liﬁﬁo B LR
facilities are undergoing
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Year:

VEHICLE OPERATION AND MAINTENANCE RECORD
Name of TVETC

Vehicle Number

Jan. / Feb. / Mar. / Apr. / May / Jun. / Jul. / Aug. /Sept. /Oct. / Nov. / Dec.

Driving Record

End Mileage (km)

Total travel distance of this month(km)

Date

Purpose of Use

Destination

Treve Distance(km)

M aintenancerecord

Type of Maintenance

Date

Remarks

Regular -

Repair

Regular -

Repair

Regular -

Repair

Regular -

Repair

Regular -

Repair

Regular -

Repair

Regular -

Repair

Date

Name

Signature

Recorded by driver

Checked by head of office

Authorized by TVETC principle

Authorized by TVET Agency/

Committee
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|VEHICLE OPERATION AND MAINTENANCE RECORD (For Photo Frame)

*Please attach photos to show the current condition

M onth

OBLIQUE FRONT VIEW

OBLIQUE REAR VIEW
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<Anual Record Format>

Name of TVETC :

EQUIPMENT CONDITION RECORD

Date:

ID Number |ltem

Condition

Good | Workable

Out of order

Remarks

Total Station

Digital Planimeters

Automatic Leve

Geological Compass

Cylinder infiltrometer

Permesbility test kit

Soil color chart

Geological hammer

Magnifying lens

Sieve

Conductivity

pH meter

Field bacteriological &
physiochemical complete water

Hand auger

Diesd generator

Submersible pump

Surface pump (electrical)

Arc welding machine

Dewatering pump (petrol)

Chain pipevice

Chain wrench

Pipe wrench set

Pipe threader

Torque wrench set

Date

Signature

Recorded by store keeper

Checked by head of office

Authorized by TVETC principle

Authorized by TVET Agency/
Commission
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(4) ETEBEHHE
No. bt 4 kR o=
A. HITKHRE
A-1 TEHRA R [ iEa, JIZETREE 300m 1 A
A-2 R A 2 RocRAr, EVRE 200m 1 =
A-3 FLP AR FHIZRE 300m 1 =
B. {BHIBR
1. Y—ERYY
B-1 F—e Ry FFR 4", 6", 8" YRR 200m. BKAL 150m, 1 =
4x4 or 6x4 hF v AR T (& 500L/min, JE
71 2MP)
OR—=V> 7 HT7 27— (6,81 FH)
@7 Ty 7T e I— (6, 81T H)
@Y=y T4V T 7)) — (6. 84T H)
2. 300m #RIBHIEETY—ILR
TRHIEE M O HI>Y — v LLF @y 1 =
300m F& A Hili Rotary type, drill pipe OD 4-3/4" 300m L. | 1 2V
<y RARCZERR 2K E 1,500L/min LAk 25K
20kg/cm2 LA |, FF> 7 6x4, PTO
RIAT ~y YT 3-1/2 (Box)x3-1/2 (pin) 2 A
N Za¥ s 4-3/4" OD x 6m, 3-1/2"IF box x pin, wrench recessonboth | 70 f#
ends, hard thread protectors
RUNIRAT 4-3/4" OD x 3m, 3-1/2"IF box x pin, wrench recesson both | 2 &l
ends, hard thread protectors
KU AT 4-3/4" OD x 1.5m, 3-1/2"IF box x pin, wrench recess on 1 &
both ends, hard thread protectors
JaAF—N—HT 3-1/2" IF box x 4-1/2" IF pin &
RUNT1T7— 6-1/2" OD x 3m, 4-1/2"IF box x pin, wrench recesson both | 6 &
ends & hard thread protectors
E Y RAZE T AP — 9-7/8" OD x 2m, 4-1/2" IF box x pin, wrench recess on 2
both ends & thread protectors
5.2 E Y RAZE T AP — 8-1/2" OD x 2m, 4-1/2" IF box x pin, wrench recess on 2
) both ends & thread protectors
(=N 4-1/2" IF box x 6-5/8" REG box 2 A
v 7 4-1/2" |F box x 4-1/2" REG box 2 1I&
Nz ey b (by—RAZ A7) 14-3/4" x 6-5/8" REG pin, soft formation (S type) 1 &l
MNa vk (by—RF A7) 14-3/4" x 6-5/8" REG pin, hard formation (H type) 1 1
Nz vy (by—2AZ2 A7) 12-1/4" x 6-5/8" REG pin, soft formation (S type) 1 1
Na e wh (hy—RAF A7) 9-7/8" x 6-5/8" REG pin, medium to hard formation (MH 2 &
type)
Nz ey k(A — A7) 12-1/4" x 6-5/8" REG pin, hard formation 2 &l
Tungsten carbide inserted
Nz ey k(A — A7) 9-7/8" x 6-5/8" REG pin, hard formation 2 &l
Tungsten carbide inserted
Nz ey k(A — A7) 8-1/2"x 4-1/2" REG pin, hard formation 2 &l
Tungsten carbide inserted
=TT 4-1/2" |F box x 4-1/2" REG box 2 &
DTH Ny ~—R5 ¢ 7-1/8 OD or more &l
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B4 R &=
DTH /> <=—Ewhk Button bit  9-7/8" 5 &
DTH »~>~—Evh Button bit  8-1/2" 5 &
DTH N ~—MTay s 77— 38— | Eiinr~—R T4l AT 528 2 &
DTH o ~—4figfl TR ERNR =R TSICHEETHTL 1 K
DTH N> ~—E Y T A5 — 1L AT 1 1
IR IREI AT 3
LAYk 14-3/4" x 6-5/8" REG pin R
JLAE Yk 12-1/4" x 6-5/8" REG pin 1 &
JLAE Y 9-7/8" x 6-5/8" REG pin 1 &
RART AL T ALYV 3-1/2" IF pin 1 &l
RART AL T TZT 4-1/2" IF pin 1 (&
NI T TV T For drill pipe 4-3/4" 1 i
NI T oL T For drill collar 6-3/4" 1 1
TLAIT U T For drill pipe 4-3/4" 1 &l
TLAIT U T For drill collar 6-3/4" 1 i
vyh7 L —h— for 14-3/4" tricone bit 1 il
BT L —h— for 12-1/4" tricone bit 1 i
Eyh 7L —h— for 9-7/8" tricone bit 1 1
Eyh 7L —h— for 8-1/2" tricone bit 1 i
== 12" x 5.5m 7
== 10" x 5.5m 7 A
=T IR — 6" I
I R — 4" R ]
= TN 12" 2 A
= TNV R 10" 2 A
= T IRUR 6" 2 A
VA VavAN 4 2 &
TAY =27 16mmx6mx4, 12mmx6mx2, 9mmx6mx2, Immx3mx2 1 =
T1tvh
~yRRCT YT A AR—A with foot valve 1 A
TeARIFH— 750liter 1 &
YRR 2.2kw, 3phase, 200V, 2" hose (Crystal) x 20m 1 =
<y RARy/— Hose 1-1/2-2" x 10m, High pressure 50kg/cm2 1 =
TR T 2" outlet, Suction hose with foot valve x 10m, Delivery 1 =)
hose 2" x20m
Ve /K LB ERR AT 1 =
R E RS 1EHe LA 1 =
Al FE A B 754 (60mA . 30mA, 200V x3) 1 =
A F T HAT — (22mm2)x10m
Profet-HRokz o 2m3 1 =
Profetemokz o 4m3 1 =
IR T (FEIR TR D) TEAREH AT 1 =)
THH LA 1 =
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No. FEA 4, A% o
RAT L F Bk 1200mm, 900mm, 600mm, 450mm T 1 vk 2 W
RFZA &k £ 1 =
R AL FEoh £HE 1 =
AT b - 1 K
AHFL v TFHoh £HE 1 =
Fr—r s 12",10",8" T1lt&vh 2 F2V
g~ ~— 5kg, 1kg 1 =
K HESR TEUe 4 1 &
TSR 300A Ll E 1 =
T AV R ez 7EF LU FEEN—R, 1 =
TART TG — 100mm (100V), E#57 1A~ 100mm, #F 5% F:50, Bk 1 A
JH:20
ExRiar ) N 300 kg
AP ARE T max 4-1/2" 1 118
TORNARS YT max 10-7/8" 1 &
3. mEavILyy—
B-3 BEa T Ly — A 6x4 XL 4x4 1 B
Ny T HARIT IS T DR K QYR O EE &4 B L
THRDDHZE,
7% B 25m3/min, ZEXJE 2.0MPa~2.41MPa
4. T7)7FARUVEKEERR#H
B-4-01 | =7U7MHaL 7L yH— 7 —VT7TA4 T arg ot — 1 1=
Z2 - H & 8.5m3/min UL
JE #2250 10kgf/em2 (1.0MPa) LA
FOMT 7 )——
B-4-02 | AkHE—F—KRT 52 200m T 4000/min 1 Y
A —7" )L 240m
BKE 2-1/2"x5.5m (High A~ ) 230m 57
aha— LRy 7 A
B-4-03 | =AEKEFHAIR i KAt & 800 U b4y Ll b 1 =
B-4-04 | /KNLE 300m 1 =
5. JL—Uk5vY
B-5 TL—r T 3hL—r 2 =
BRI EN 12 8
4x40r6x4
e E 6.5mLl
6. EEFIEHIBAY—ILR
B-6 ~ RN T Y I g R —A TMLTREE 4 x9m 1 &
DTH ~y=—RF ¢ 6-5/8" OD, 4-1/2" REG pin 1 &
Now—H T 4-1/2" REG box x 3-1/2" IF box 1 118
JLAE vk 12-1/4" x 6-5/8" REG pin 2 A
JLAE vk 9-5/8" x 6-5/8" REG pin 2 fi&
JLAE vk 8-1/2" x 6-5/8" REG pin 2 &
Fr—h Tk ST-3x2 A, ST-2x2 A&, ST3 AT F=—r1AT1E | 1 2V

vh
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No. Hert 4 kR &
ATV F Bk 1200mmx1 900mmx1 600mmx1 450mmx2 1 =
300mmx2 T 1 &vh
UAY—R) T 16mmx6mx4, 12mmx6mx2, 9mmx6mx2, 9mmx3mx2 1 =W
T1lEvh
IRALEE 200m 1 A
XU R AR 10 t
CcMC 500 kg
R 7 ae L U RA 500 kg
Har P 1 A
KRR 150m head & 10 0/sdischarge, M:Hi 1 2-1/2", 6" 77 1 =
TR Y72 a0 R— A 50mmx9m, T U Y —rR— A 1 =
50mmx20m
BART AT TZT 4-1/2"1F box 1 1l
C. TEHIEEE
1. AIEHMBRVERRA#M-Y—ILR
C-1-01 | T4—EBLFaray— I EHH: 0 - 6000rpm 1 =
C-1-02 | JANTAZ— H EHFEZ AT 1 A
C-1-03 | F—BrarFryiasrf— 0-7MPa 1 =
C-1-04 | NAT RN TV —)L FEUe S A 1 =
C-1-05 | "\ATUTH— a7 yi— B 1 4G : 50-180mm 1 A
RS/ SIVT ZAT T F ==~y R LT7
C-106 | /ST Ty/R— T VT Ty —[E ) 0.6MPa Ll | 1 =X
NURINVT T8 — R OBREEAIf &
C-1-07 | BAN YT ar Ty — £ 50-175mm LI | 1 A
C-1-08 | BANANL Y —)L £ 50-135mm LA I 1 B
C-1-:09 | 7o AR — AT LIV F £4 % 360 /i, H A% 40-280Nm 1 =
C-1-10 | =2V r A~y RARVNHEY vk &-fl 1 =
C-1-11 | YU H == FHifll&EPH: 50-150mm 1 =
C-1-12 | axrvarnayRT7I()— FH%EPE: 150-400mm 1 =
C-1-13 | X N—Fy AX—F LT EAER | B KT EE 1 =
il
C-1-14 | 7L —FTY—=F =L FEvh Lo TP 8,10 1 A
C-1-15 | TL—% 2TV T T4 — Hh « KB H ] 1 =
C-1-16 | 7L —FTA=2 T YRy i — Hp - R EE il 1 =
C-1-17 | 7 —FRIGLHF— #9350 - 600 mm 1 A
C-1-18 | T —F T —AX—TAH— 47— 20, 10, IMPa, 76cmHg 1 A
C-1-19 | TA—ENLRE—IA—F— SRS With necessary accessories 1 =
C-1-:20 | 7—r¥atk K BB 300A Lk 2 A
C-1-21 | VxyhUusviv— TG 1 =
2. IVRETIL
C-2-1 ATV yary R T =AM ET IV | PT R T EAT 1 1=
C-2-2 ~=a T VNI Ay Ay — v b | R, 5 BEUL B 1 =
a2
C2-3 | ATTUIRT =AY MET N —RE, T T URE=A VA TYAITV—=F KT | 1 A

LT L —F, Ty AT a &

-65-




ZH

No. Hert 4 AR &
C-2-4 T —F /LT — T — i B ] 1 B
C-25 | T4AZTL—F—HyhET L — & L 1 A
C-2-6 RZLT L —F — By MET IV — A EL ] 1 B
C-2-7 MLoay R———F T )L — 5 B 1 1=
C-2-8 | ¥AYTITLHL N E ——TybET | R, T —F T — ¥ —H 1 B

V%
C-2-9 AB=H A I T AT 7L vl | ANARARENYZAT | A= h a7} 1 =
—AIvbETIL
C-2-10 | YeRIAX—RFv—T v ——Tvh | — Bl JEAFEL T—8n 1 A
T
C-211 | T4—BAT4—=RR T —hob®T | HESAT, To—B Lz P [ 1 &
V%
D. EXHMElE
1. BR-EFIIEAEM R URIER#HM
D-1-01 | DCE&—4—/DC ¥ =Rl —F—5%3¥ | DCE—4—:DCI00V, 2.2kW LI | DC V=R —F—: 1 A
eI DC100V, 2kW U I
D-1-02 | ACE—#—/DC VXL —&—5E | ACE—#—=4}H, 380V, 2.2kwW LI | 1 =
e DC V= FL—4—100V
D-1-03 | v /m)AE—4—HKELLE vy AT —4—3 40, 380V, 2.2kW L 1 A
Loy AV R L—4—:3H, 380V, 2.0kVA LI I
D-1-04 | (REBEAA Y F X7 FEE LR TAIN T HAT Ve —3— I AT B
D-1-05 | JEEEEREIREN —F— Tay AT =
D-1-06 | 7}/ h—F—(OP-AMP EERRI | A7 7 AR 4 [BIRELL =)
—J—)
D-1-07 | FYX/Lh—F— (RN — | Ei&EIE : AND, NOT, NAND, NOR, Exclusive OR 3 =
F=)
D-1-08 | PLChL—F— Tur A= fr—T— 3 f
D-1-09 | IRETL—h—FEEr R LA TE L HARE 220V, JRE T L — D — 1 =
D-1-10 | A¥EHHv 2 — JE I Fc#iPH 1mHZz-2GHz 2 =
D-1-11 | AC/DC &R ACEJF : BiAH 1000VA, AC1-270V, DCEF: HH/1EE0 | 4 &
— 40V
D-1-12 | IZATZ R ONFA TR\ %% 50w LUk 5 #
D-1-13 | AIZ AR 1 &
D-1-14 | A[&=r T4 1 =
D-1-15 | AIEA 4 1 =
D-1-16 | FYUHNLSIALFA—H— BT T L 10 A
D-1-17 | Ay nza—7 UR1E : 100MHz 4 5
D-1-18 | 5 5 544% J& 8 i PH - 100kHZz-150MHz LAk 4 f
D-1-19 | #¥yrFu—7 ~UA 4 B
D-1-20 | &/Ft EHEET L 3 A
D-1-21 | #diat BT L 5 =
D-1-22 | B#E U RRUL 500W LAk 5 £
D-1-23 | MEOIZXY (EE)) kW L | 2 =
2. BYRETIL
D-2-01 | DCE—%——Hv ET/V 9 400W DHA X 1 =
D-202 | ACE—F—— Ay ETF IV %7 400W DHF AR 1 A

-66 -




ZH

No. Hert 4 kR &
E. $aKEfT
1. RERARH
E-1-01 | B EHRALER B E 1 A
E-1-02 | Jm/KIRImI BRI 1 &
2. KBS AEH
E-2 TRAEM S AT RS A Far—F— F—h I —T 1 X
F. (=T AER
F-1 A 30 A3 B
F-2 O T IRA— I _R— R A4 T 4x4 2 f
G. TVETC RlIT##
1. BEEREREMAR
G-1-01 | h=HNAT—Tay TVRLR, =, LSV RE YT Ay —T—T 9 K
100m
G102 | TUANTT=A—H— 9 #
G-1-03 | A—kL~UL =L L SrEy T 9 K
G-1-04 | HEHaL A (P I A—F—) 2T 2B 3T — AR AYLfRE 9 &
G-1-05 | U H—i2iHEs HTNY T N~e— 9 =
G-1-06 | BEAKTANEVE THEE Y T F— Yo T T Fa—T AT 9 I
FF
G-1-07 | HHEEE FEUEL A 9 =
G-1-08 | Byunr~v— AF— VA, 700g LA b, B 1 S—fih& 9 #
G-1-09 | L—~2 Sl 74— VR AL 10x KUY 20x 9 £
G-1-10 | 535\ HHARX 9 I
G-1-11 | f&ifEEf 5 9 A
G-1-12 | pH A—%— A 9 =
G-1-13 | BUGHKE ST b R—=BTNA L Fa_X—F— ROMEEE LER (pH, 9 =X
TDS, #&J%, NO2, NO3, NH4, F, Mn, Fe, SO4, 7l [E)
G-1-14 | NN —H— TEA AT R FEA— T — 9 =
G-1-15 | 74— BIEH 5kVA Lk 9 =
G-1-16 | KR Q=201/min, H=25m, 4"H:F H, 2> ha— b 9
G-1-17 | kbR 7 (BR) Q=30l/min, H=20m 9 =
G-1-18 | 7—UiREEE 300A Uk 9 =
G-1-19 | LR T (TVIY) WHEAT 9 B
G120 | Fx=—1 AT (A 2"t06" 9 1l
G121 | F=—2LF 1"t06" 9 1l
G-1-22 | ATV F vk 2", 2-1/2", 3" 9 K
G-1-23 | L yjvi AT AT U2-2", FE#ZAT 9 1l
G-1-24 | ML T YR 20-140N+m 9 &
2. T REm
G-2-01 | "= 30 AZED 9 #
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