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yEERL, ZhEnaFFAEEZES (JCC) K|M#EICBW T, M, A Shiz,

(2) RN=RSA4VHEE ([1-2) -T2 R34 VAE ([3-2])

Iuvel bF—bliE, Tr Y= FRBEEI DX AEFRONELFHE L, 2 FH
JCC TV XL DR —XT7 4 EREBABRE LA L, KRBLE-H%, 2018 4 4 AIZ
NR—=2 T4 VREREEE JICA RICH Lz (RFEE6),

Flo. 2023 F~2024 F U T4 UHEEZERL, X—ATF A OB EHER LT,
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MZzE LT, HEa— 2%, MMEAZ T ANBRERESRMOELRAETEY ., £, ﬁ%
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EWTI BEO ALK E L TMS LEBEENGRT oY o7 MET ORI ETO EWTI
TOWE a2 =2 BB L2 T ANEAD NBOHBZK 2-3 12737, Zhickde, &
TuYe 7 FRBM LT 2017/18 21X 33 2 —ATH 72 b DA 2022/23 H1201F 81 =2 —
A ER 25 FITH 2. S DICZITANIHEED AEITE > TIEL 471 A 1499 A& 3 f5LL

WHIIML TWa, 7o, BEE9e R L LT, 2019/2020 FICihE o7 2w T2 R
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HENa— 2, HEAELICRKRESBMLTWDLIORDLND,
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2014/15 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21 202122 2022/23 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21 2021/22 2022/23
Year (GC) Year (GC)

Number of training courses
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mRegular ®On demand ®Regular ®mOn demand
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Source of fund for EWTI training courses by Source of fund for EWTI training courses by
number of courses in 2017/2018 number of courses in 2022/2023

University, 1, 1% /-
\

UNICEF,6,8%

Other, 1, 1%

NGO, 10, 12%

2-4 : 2017/18 £ & 2022/23 FOWHET— XA D EWTI THED ELED L8k

FWHE 2 — 2 D Fe % \2AT D WHE IS X 2 BHEFEN (2019/20~2022/23 ) 1230 T,
TRo@EY, O TEANBEZER L, OWENEOBEMENE L - 720, OFIHF R
Ella—2A~OSME #2770 EWHE O & E &EIZBET 2 54Tzl vy THEINE M
WHRLN, aaF@ER T, EWTIOHHE~OFEAE E > TNDH Z LRG0 5,
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1. To what extent have 2. To what extent has 3. Would you recommend 4. The convenience of the 5. What are your views on
your personal objectives your understanding of the colleagues with similar training schedule. the quality of the

Average score
= 2 & & = =
o k i = 0 P

=

w

for this training been subject improved or needs, to attend this Assessment tools used?
achieved? increased as a result of course?
the training?

m2019/20 ®2020/21 ®™2021/22 2022/23

K 2-5: HEEICK DB MEBR (2019/20~2022/23)
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FRERAICHE N L 7=,

2 | HE=—X B 2017 FRATHEHN 2 =—AFAEFIHESNL T Lo
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B 2020 FHHE =— X & & I,
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25,510,000 (2022/23 ) ~¥#IN, FMOFHHEME T 21%72
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YTCEDD TTLMICHET 5 EWTIH @ TTLM (S %E4E,
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32 4 N,
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7 | =% U v
7« FFm

2017 FE4H, YL/ RA RN T A MOBNER STV, WF
BEEERTA RTA T, 23— ATHEEDERETM (7
L/ RA T AR, LAP T X b)) HEBEAMIT,

AL L7 TTLM ICHHESI iD= DT B ZA A o Y — L&
A Efi (R—A T A ERCIIERE L2 TTLM AR(E)

8 |FLvT=wx
A LB

Hﬂ%ibu%@f‘~&&~x%%{% (2017 FEBF )5 TITIRTE) o
AREINT TTLM OB %2 ZHEA T (2017 FREA TRV — LR
£) .

TTLM X7 e Y =7 FHIRFICEBH LR —Z VY A k THRLE -
;i\:ﬁo

B EAE TIX 2017 YR+ 07 - T EEOKECE %’—E}’Jt@
WEREREDE T BITo7=n, P& LE, 2024 £ 6 AMNDBE
X7 EWTI OB AR A H <ix. %ﬁﬁ&i%&ﬁ%llﬁﬁ%%@%ﬁ
TEEN, IRRBOEET LR, HEFIERFH T bo—
LN o7,

9 | IR

Z a2 — AL X —3AT - AL 2020 4F 3 A F Tk,

2020 FFHAKDOH % EWTI TRMET XS EH LN, FHiflano
T 4 v AEYRPERIT LY R,

o FHMOEEER, 2 —FA b —raIa=F—varyREED
FEIR AT O IS SRTEED §

SNS CTOJRMIFEIII R — A T 4 AR & ik L TiE Rk,

10 | AFT AR

BEOHHESIIBFO THEHARRED D, BHIT 3FEEREXEWTIO

A TRICE2BEVHME T EMR STy,

vy NYT, 324 OHHE L —TF—2 COC (HHERE
FE) BGDO=O O EZBR L, Level3~5 O AR ERE & U5
(2017 FEM S TITEEE 2 4)

BEOETEIIURIEZEDLT 6 WA ZLICERIND (2017 4

N—2 T4 VHERFEEERL) |

Yl FET, HIREHCE fE . IEI BT, TTLM L B = —

HOWNEMHE & &,

11 | 2 o i 2
JE

MERKBOT > — FEIINAE 2 e #E L THkRE,
BHE 2 32 K D WHE RF AL RS R (2019/20~2022/23) 12 L i

4 WorldData.info(www.worlddata.info/)
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#IEHE T RTA AR RER
X, OWHE B HE O =k E @ W& N & O B Q@ WHE % [ 12 &)
DDA EWVWSIBERBIESTIIEBWTT — X 4E32HM%E2HE U
THE g,

B Xfuey MHEOZ7 e —T v 7HEBEIZBWTCIX, BIEXLEZS
TOBMETHENRICH R L TWD EEE L,

No.

%ﬂé

*COC: Certificate of Competency=HkE N GEREF, =F 4 T REREEE (EOS) TED LN
L VICHhsHERERBROSKEICEZDOND,

R 1 [CHH3E

232 HE10OHME

R 1 OJEBTlL, EWTI OWHE EMEH Ok A By & L7z, PDCA ¥4 7 LD FEE
LD, WHE=—XDE, HEFBEORE & EE, E=% U7 - i) —HDOE
A FEMICIT O oD IIOm ExE B Lz, B, HHED = — X{HIECHHE O FEE
DD NI BN A2 R O ENZTE N T 72D OERHIRIEZIT 5, 8 1~2 BcEE L, 6
1EEOE 2B AL a2y MHEOE=XY V%@ U HEES FHEROBRE & Zilo
i, &M ey MHEOHKINZEEZ TZWHEEEERT A R4 DFEKE, A vy
MNMFEEZBLIEATA RTA4 NEDORIEZIT > 72,

FIWNICIE, B3RSy MHEZE "ETHLI~T V4T A=) T06OHE
Az, BEMEOEEEMH G EM LI, WHEEETA N7 A4 VIXE3EONSAS 12y b
MHEDOZEFN ZMx ., Ver3 #7 0y =7 FORKRELTIY L&D, K&kEIFT—ITTH
Jill + BlAm L7,

IrYx/ METRERETIC, 3 B0 1y MHE ORRER A FIZHET L 72 HE = 5
A BT A4 Ver3 WAFAKFE S, WHEEEEO L L FIENEEL S, EWTI O4
TOHRRMET—ZATERINTWD, EEOHEIZER D EM, FhCES ETIEEA
EOEENEWTI ZE TEMI L, HHEEBE L LToERKELEBBICDRN -, A KT
A ORNFILAH MG L TEMEI D ATREEREGVD, THEYX T AV FEERITED
HE a2 —ZAOFEBRSLHAM OB EHEOKEN T L IXEX VI ER#BEE LTED,

233 7o ) FBEROEEHRE
BRE LIZh»2iEENT, LFom@my Th 5,
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B RE
a—Rlb—hraJa=kr—TaVFEE
TVET X4 - a5 oo —dfimE
wERE

BHE

RFE B O & Bl B B A&

(2) EWTI~® PDCA Y4 VI L#timESR (PDM1-2 B8:&) ([1-4])
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i R e S
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D. Information and2.9

e € Tong Dever
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HICBIF2EERAKE L LT, HE=— XD LS, IHEDMEEHE, IHEFM, &
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~ XA b
T—HEHRBIRLUAR— MEK, El~x A N (F—2EFH, X7
Ca— VT ZaER) | WHNCET Y (JEKORME, BE, MLy
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=T 7 7 AORMEIEMITERCHAEOREMN Xy v IR, Va=T I T RAD
E T LD EHEOHEHM XYy vy IR AL,
I B AR i B il (DMMIT)
Fy F~y Fa—& U — 4 b i
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T T A=A 2T a R T U FOEG, BHIEO NS T
a—TF 4l FER=Y DR LT
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FER—Y Do« LA T, Eilis - HlIEH > 27 L0 fE, WER X OEHNE
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TV UA— N b B R, I - VAT LA
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- BRI ICRER T AR ICA LN AHEHINY vy v
Iy~ rnyyarybtue—7 (PLC) E{E., kKb —F—KRT7TD
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- BRAMHIZE T 28 EHB XL OMEEREER., SCADA v AT A% a7 Ly

W — H
BN SR L R o TEBEZLIZ, RO TWAEHESLENIZHT 5 HI
Z DD XYy v 7T HLBRLIIEARH D (Gl BLTEMMT) |
RO x - FUBECTHH- TH, BEENE &5 FHIFEOR TR DHNE v v 70
b%, (DT)

- BB O E oM - Bl SRR+ SR Ae, RSN LELNDIERT
5 T2 OFBEOEREEICOVWTIELWHBAR TERWEERH D,
e - B E DT OB EIE AT BT, LT L b RREOEEE & LA
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XA EdE, QL —FT —DRENHRILTH D Z LI, DL TF O UL H VTR
L7,

B Xy y 7HAETHEINZEHABOF T, BIG TOEIRLEN LR E W

B EWTI hb—F—20RKEROmEGE 2/ L Tnb L

B EWTI £ 72 13RI oMb & sk TXIIL T 5 2 &

B EHEAETEZVETE 0 L2 QEMBEEZHLET D)

B EFEOEWTIEY 2—/VTHNR—INTWHWAENRTHDHZ &
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L20D 1927 UM

FEDERAL NEGARIT GAZETTE
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Regulation No 293/2005

jiea

Guidelines for Training Operation and Management

7 j— — < v > PROGRAM DESIGN FORM .
s > e s @
(jj /]) F‘ 3 Trainees Discipline Regulation
A4 v DU
FEFH L LT
TERL)
Formatsfor Trainee’s Trainee’s International
training Record Book Discipline Training Manual
operation and Regulation
management
TVET B &
XEH (#HF
HFRAT)
National TVET National TVET TVET Leaders’ TTLM manual
Strategy Qualifications and Trainers’
Framework Qualifications
Framework
HEEEEHE T A KT A2 Ver.3 D ERANRIZLLTO@EY
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EEBAARSA VAR

FEANLTC
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1 Introduction

EWTI |

A 1\“54’ vRE DT R

EISINEPC R N

BT HWEDORHRE

2 Principles of EWTI’s Training
Provision
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HW|HV@EM\EQH%®E%\
FL—F—D&E., fHe~xrT A

L —=

3 Planning and Approval of EWTI
Annual Training Plan

EWTI 4= FIHHE FHE R E & KRR 7 v & 2

4 Formulation, Approval and
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No FEANL T W

o}

Evaluation of Training Program, A
Curriculum and TTLM

5 | Course Announcement, Selection | BFEESEE, BEDO Tk A, BEKE
and Admission

6 | Training Operation MHE FEhE 7" = & A

7 | Training Assessment, Evaluation | WHEAEFEAM, PHEFEM, LA —7 1 7
and Reporting

8 | Certification ETREOFIE, M7 et X

9 | Type of Training Related WHES B O EWTIIZ X 5% — b 2 2%
Services for Trainees

10 | Role and Responsibility of the FEERE D% =it
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11 | Trainees’ Disciplinary Issues HHE A=~ o BLAI K OYET HI
(Annex)

12 | Operational Procedures Manual E BRAHE D F 5] =
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.56/ Development

B > X pFra sz r> (D) &1t HEDHRESGFEEMBZEHDE/200D X7 AH90R
T —=FIZET S GIETH Y, WEPZHET L TEMMD = — X &l d S EAELEDDTH
S8 - g2 (&) (2004) [FEFH A > R FZ72>a T ATy e T—=20T 78X
X ) NPO NS —F —=2 "2 — 27 A P0-10),
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Mo,
Hof i Z4T -7, L C.
LY 2.78) — 5.

HAfr e

LR ol,

ZAVER L7z,

(2)
%18,
ZAERK L 7=

1 e

7.

AHAL « SATRE) . WHE BE S RE

AMEBERETEIO%ER (PDM2-2 &) ([1-12])

=T —=DREAGHT, N—AT A AR & 2RI
(E AT 7T B R b 2)

E vy FHE 4 B OBATIHMEE Y = — VBT 2 ek, Bl i o
b L—F = IHHEERE TR U CITRE ) S EEi g s vy (5 a5
(2B L ik thignufvyy (BB 2.50) 2
BANmE B LTk, Ak, BT GOBRAB AR L TEY ., ok

M CTORRNBA T2 LBHELTWVD LWV IRERN, ZORMRE LI, AMEEE

A BRI

M—F—ofEgERH @, Eihomi, HE
NOBALIZONWT, TNEFNIEBEB & Yoy =7 MIBFORE, Y27 b

BOFRRPHMGINDIHRICONWTEHE L, MBI T LB,

R 2-12: A\AMBERGEOHME

e s B Ak

No. Sy ¥ TR EhIE B . i FuT =l METRDE
7rY=7 PERRORR B S h B
A ANTr7Ya [-HEBHOEE (F |- HEB O L E
FATFTHF A =D 5 SOFEAE | BORHFEDOZDDON
J—r gy 14) R
o o - HHER S U —K A v b
1 %?Z?Ejj % (H==D 9 5D
B E5)
B - T - EINTE TTILM (B | - BHBEEADOHTA KT 4 >
M) o7 WCESLS#HMEED
7N
ML —F—miFo |« hb—F—DOFEHE |- EWTI L —F— 2 X
S HE N AL AFE (X DI b o BT s D EHHAE I N—FRD
2 DAL A uy &) -}v—+—®%$%ﬁ EIN
% ) - s B RHER B 0B
(1] = VB HEHILe)
e MBEBORE | - FESMERELED |- ZIMERELFEICLD
FE LBRE T EOUWE WHE 2h 0 s
5 BHEROFHGR |- T LT A« B2 DT |- FEPRAE L 2
3 mgybjj W E 7 v o A N ONE - ikt ENFORE L - th#
Bl CEVa—ATEO%E
DRk o E e
5 B 2
WHE A OREAf & & | - EEHE SRR oA - WHE R R oW E - FER
TREDFESE | - ik - HINFEMmRER | Softic kS E%GE

Y Z'== (Robert M.Gagne, 7z U Wi K55 FHFZ, 1917 ~2002) /&, £ >R PF 2> Fa7

Vo B DAEZDH, HETHETFEELEITS o (Fifld#, WG,
BEE) ICHp IS E L, EWTI OFE T,

DN T ML TS BERD S,
Y ==z I\D #in THEET S 19 DOARFLR (FHEXETSHE007) ) 1217, OFEHE,
OFH AIEDIER, QTR D RS,
. OFHFEHEDFM, QRIFFHREEFIEEL V) I NDEE 72t X > AN LD IR S
TEYD, EWTI DHFEIZSE D T b ERBEDHFIZZ DER T ERI AN TS TEHTH S,

6 z— % U — i DB,

BT W, RS, B

S lg RO Db D5, HHEEDEFE HET D

DIFHROWT, OEFITH DT, ORE, D7 — Friv

E PSS DEBFIEE XL —XIZRO < & & HREZH TR 225 1 F

ETHEDIH T Z & & ARIIZIER E IFIZIS K E R L2225 67772 0 | %0 2 &,
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WS h D R

No. 53 ¥ EEVEHA s ' Tuv=s METHD Rk
7rY=y MERETORE PR S B
KIS HEBEETEOR
TE

HHE FEAlh D S <4 LAV HHEREM O | - 4 L SOV AFHEREAT I

A (L~UL 3, 43D H=—XTHI L =i
Kk B % - oo E Bk

(3) EWTI hL—F—Icd BEENBILFIEOERE (PDM2-3, 2-4, 2-5@&) ([1-13]
[2-9])

1) bL—F+—0DEERENBILICEL S HE
FHAMICIEAEARIOA AN TV aF AT ALy TO— 2 gy FEBEL. R
H7RWHED T2 DR 2B Z HFORE L, BUTOMMEFIEO RE L, WEDO O OFHHE

SV E[ToT-, BEEDBEOEK, 1> ANT 7 aF AT A L OEEIEE ., JHE
WEOHE LK 2-13 ICF L DT,

R 2-13: EWTIIZHEITSIEERENBIEOPE

FEERE )AL A ARNT I aF T HF AL D EWTI O W& #E D 2 &
O fE Ik HEIAH (FHENE)

WETF A > [ A=A =0 3 SORMT (82T | AHHEE 2 = — L I BT ik 72 B 1
D HEE A Soh, HELEZLEEI RS T a&ﬁ?éhfh‘%ﬂﬁ\ BlE LS
HBDOMN, 90T DI, ) | . BIELTWHS . BHEFHF A

%T&Di&éo
WFE o B k% ﬁla:cwﬁmﬁk%fDS D (EREN | SEERPLoOMEEZ RE L, MK
E W, OEERE. RRAM TG, GEBENE | HiRE. BN T E T ICE T H 0
He. REEE) @ﬁ% /7h¢é
EEIRE, BBEEZFICET OO

ﬁﬂ%ﬁ%%*ﬁ% cHET D

HFEOE | =D 9 DOHBES (FEEWR | HETHEHTINT—FRAL > hok
5 g, FEHHEORSR, AiREHOMRE | E2xmL T, 9 DOABFTHELL G
W, R oRR, FEEMHOR | ARELEEZXD,

R, B, 74— KRy s L, | N —FR A PEREIGAL,

FEANRORFHER & EANELE) TTLM OERR. EHEIT .
FEBDEOWN | A—T XN v IO 4 BBEYHEFAML | VT AN - RA T A ME (N
i (B, 8., 178, R KRBT, B HFEZEONE) 12X D

TR RN E Ok E

FHAE S OWPEIT K 2 7R D FE A
Al 2N > B LAP 7 A D ERK*
*TTLM IZ& £ D7Ffi Y — /v (Assesment Packet. Learning Activity Performance Test)

5 2~3 B;ﬁ T, A VAT aFTATHAL L DOEZFITESE, DR RPHE 21T
D72 ZTTLM {ERK « ETOWBEAE L T, LLFO X5 R %21T - 7=,
. %”Eﬁ%%% L, fEa— 2D FEEK O TOHHECHAT L Z &
o MEZMENZ T H CHBLZMS EUORMEZB OB L, B E5%8 L EY
(Operation Sheet) ICHIK KM AL DL HITHZ L

YV 7 XU DEE T FHIEE X — 27— (Robert F. Mager) SR L =1 ¥ERG DL D3 >0 EfY,
Where am | going? How do I know when | get there? How do | get there?
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o BN TTF v LAP T AN ERKNGEMMAERH I T EICAND Z EERUEL,
Mo EENEST LD Z &
o WHEFMZJELICHHEDIE TZRET DI &

FROBEIZEID, A VAT I aFTATHFAL OB XTI, HHEESEHET A R
TAICH EWTIOFHER & E LT S, RFICIEEERN R GiEE FIEATTHE S U,
4 HOWHEE S EHERICIENI N TN D,

o, FROBEEZZFE L —F—biZonTIE, XM ey MIHEORRZ K T
WMHEDT A R EEN O EN RO, 2019 4F L2024 FFlzF N FEh Li-A
VANTZ v a T AT A ORRDFHE (B R Tik. W5 - T, BHERR. BHE
FEhi, FlLyVvxT AN, EHEMEE O TOSTFCRANM ELE W) FERE
RoTWD (FEMITT Y RI A4 VlEICRHE),

Self Assessment data of ID Competency

5.00
4.04
3.92
4.00 365 3.85 3.83
3.00 2.67
2.49 2.44

2.19 2.14
2.00
1.00
0.00

Research & Training Training Delivery Knowledge Activity

Analysis Development Management Management

w2017 m2019 m=m2024

2-10: A VA SOV aFLTHSA U hBEFHERER (55D

Boxl: A VARG 7T aFATHEALUDRENRLPST ! !

MR KBAZE - PEHI B M ICAT TS hL—F—D D EAE. A AT 7V aFn
THAL U] BAETEZLONZFER T, BXAHFEFELLTHLZTFAET TOERERICITZES
DRWERPUKZE T TWie, HEFOBRF, BEEHO L E 2 — X0 ERONEETX
holz, F1EAAL Ty MMHMEDO L E 2= Kb, 2034 1 v MMHE D #2417 -
TWAHEE 7=, D ST A VAT v aF AT Ay - U—r g v 7 THPAE
MBZ TN EN, ool ' HH, BHEOLE2—b MBI L] Lim
DEHETHEHL TNz, EMFORREHEIFICEMT O FIEROEEN, Lot E-o
Bl o0, WIODA LA NT 7 vaF T Ay - U—=Tvay7lhb 1 AAEERRR
LTWiz, hb—=F—LbOaLAEVORR, Afl, BHEOHEL Ea — X2 TOMEIC
WHITAEEFIEE L THA RI7A4 VICHT S,
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2) Rittosaielzhh B HHE

FML—F —DRENGH ., N—2 T A A, BIFF v v THREOK R, EMFEOBE
R E R, BINOBILIT 0D P L —F =R OIHEZBRE Lz, JIR&SHOBEKY
bHMEA . W, ZInEOMEE & 2-14 IZ7L T,

£ 2-14 : EWTI bL—F—DHENBIEHIEERE (F 2 #)

No. &4 HME Xt R E B
A
R K B R E
1 | KEDHFEROFREFIE - IR | 2018/01/24~25 GWDM kL —F— 11 %4
(Geochemistry)
2 | KRBT 2018/01/30~02/01 | GWDM ~ L —F— 14
3 | KU, HEEOE T | 2018/02/19~23 GWDM L —F— 5 4
4 | GISE XN Grapher & 7= H1 | 2018/03/19~20 GWDM kL —F— 74
TEWT i [ « bR REIR (XA R
5 | WERARKER & Bk kg 2018/10/01~02 GWDM hk L —F— 4 %
6 |HFATY1 2018/10/03~04 GWDM kL —F— 4 %
7 | BAKEBR 2018/10/05,08 GWDM kL —F— 4 %
8 | AKHE 2018/10/09~0 GWDM kL —F— 4 4
9 | LKA BRMAT 2019/03/13,14,28 | GWDM F L —F— 2 4
10 | Grapher M L 7=#HKERfE | 2019/03/12~28, GWDM kL —F— 24
#r 2019/03/13,14,28
11 | Grapher i L7=# & H 77+ | 2019/03/29 GWDM kL —F— 24
R D E Rk
s
12 | JBKAE BRE I 2018/03/07~26 DT/GWDM kL — 74
j—_
13 | #EHI - TEVREHHE 2018/10/26~30 DT/GWDM kL — 2 4
j—_
14 | Je/k A 2018/11/01~12/4 | DT/GWDM kL — 5 4
j—_
15 | KRR 2018/12/07~15 DT/GWDM K L — 6 4
J— - MiBh kA
16 | KRB 2019/01/25~02/03 | DT/GWDM k L — 54
J— - MiBh kA
17 | EEIO = A NERER G 2019/04/22~24 DT L —F— 14
TR 0 Ak R
18 | a7 L v ¥ —i#Yyg 2018/04/12~16 DMMT/EMMT K 94
L —F—
19 | I IR b B i 2018/06/20~24 DMMT/EMMT K 34
L —J—
20 | =Ly Y —EK g 2018/08/22~24 DMMT/EMMT K 54
L —J—
21 | B 2018/09/21-22 DT/DMMT kL — 54
(Schramm L il F 5 4w ) F—. IR
K OV S TR B 1
22 | YA B A 2018/09/28-30 DT/DMMT kL — 34
(Schramm L i) k% # 4w ) T R R
T
23 | HE A b A 2019/10/04-11/01 | DT/DMMT kL — 9 4
(YBM S8 51 #% 2 i) J—. R
K OV TRy B T
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No. &4 HR Xt E &
A
24 | HE E R b R i 2018/11/01-10 DT/DMMT F L — 4 4
(YBM SR 1% 5 i) T RS R AR
T

25 | 4 A B BB i (YBM LR ) | 2019/02/05~03/15 | M A T F v X 8 4
e, y—b 2V a7y F— A
H— BAEASAL—H— . R
7 H )

26 | I E R AR I i 2019/03/25~04/05 |k A > T F A 7 4

(YBM #i Il b 2 i ) F— A

27 | REHOHFEH - MERERAHF | 2018/02/08~22 DMMT/EMMT 15 4
& Lr—J—

28 | FEEHE O HEFRE B 2018/02/23~27 DMMT/EMMT K 15 4

L —F—

29 | REHOMEEEH TOT (TVET | 2018/03/08~13 DMMT/EMMT K 11 4
HE~DWHE) L—F—

30 | 2Ty —HiEEH 2018/04 EMMT kL —F—

31 T i 2018/10/05~19 EMMT F L —F— 34

32 | HW U —27 v ay SEEMERE - | 2018/11/5 WY — 27 > a v 2 4
Hife A

33 | FEM. SR 2019/02/18~22, EMMT F L —F — 34

2019/03/15

INODOHHENOR O NIZ BB B O BRIl R 2 £ 2-15 (223, HARANFEM
EZPOHEEBFELZ T CHICEHE T EEINZ, XMy MIEIZIENSNTZIED, & b
L—F—DXx V77 v b EN T 0 FRE N, DRI AMIZEH - T
WIeERKIEEZ EWTL FL—F —2DHEHLFEMTE L2, AL —F—~DfK
FENRELSED L (FRICEXEBREM), SoHFICBTL2 Y ¥ —"— D%
FEAT X, WATER 9 ICHRY £ L DT,

+® 2-15: gE AL (B BMHEOXTERR

53 8 RE /) SBAEAHE 2 B 15 b Iz R OB 2

HROKBEEAEE | W WUEAERX, WEREN, FAMERE £ oREIIFFIERKO
R GiEE G L, M vy MMETHREZITAD LI Ch-o T

B OMEFEIRX RO ERE X OLBRIC L DI T ORI Y — U ALERE
RE /1231 B L7

B SA vy MHET, MEREOFMENT ORFEZAL N L —F—D
XEEZTRBETEDL LI Te

B HMEOREEZZTRNL, 77 7/EKY 7 by =T 20 THK
AR RO N TE DL DI moTe

B HMEORELZZT 2N LM FRMOE T T ZTV, #8572 85K
RIHE L OKP R TREEZITAD LD IZ o0

B A AR R R O KRB RS R AT O RER 2B F 2 JEFEI O
MEEZMVELOLILENTER

T ) 5 v B EMEOREE2Z 20N LN - ERFTEOREN TE -

B AN —FT—DXEEZTRDL, BAKEROEK LTS

B RAKBHICHNDBRGEREDT VAV EEBROBREN TS LI
Tpo -

B JEKAE,. RIEOLEMM OMELREFIEEEES L

B ASHML—F—DRE2Z 200, BH TFEFOEITES, U0IE
DODBIEMERZRICHENTE DL IR
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4 5 BE AL E D> D5 b N7z AR O3

B HFORELZZ TR0, BE LFEOBEENTEDL LI

T 1A% B i B BRI O AR E 2 L R i 7k L TIE & B L7

lﬁ%%ﬁmﬁ%@%ﬁ®%%\%%%ﬁﬁb\%x%ﬁﬁﬁﬁ%%

oo

B PR HIEEAR O FEEEAL O FRIR, iR, ML TOEEE KRR L

B IR A BRI, B2 — = & ANDHRE
BRI & B L7

B EBEHORARRBEZHMFL, HIZETE (HAZEHV)

B YBM BRI OB AR A2 L, AT AL E E Y.
A DORRNEBRN S, BENFETCH I IR AAZEHD)

B MR i B B ORI E 2 L R i 7k & T & B L7

l?W%ﬁmﬁ%@%ﬁ®%%\%%%@%L\%x%ﬁﬁﬁﬁ%%

izl 7=

B REMERN (HEEE M OB, B OMEK - iEH « BN T)
DR EHIZETT-

B HEMFOREEZZ T RRORERO N T TNV a—T 4V TR TX
HE 9o

B AHMNL—FT—DOXEEZ T TIC, EEBEEMEFEa— 2 &2 T
HZENTEALYIIThR-TE

(4) HDIFa25L-THFAL-EBEZDE - EX - E#H (PDM2-6. 2-8 BE:E) ([1-
14] [2-11] [3-11])

Y7 MGRIC, EWTI TEETOIHMEa —RAIZB 0T, HEHOED 5
HOT7H—~y MCHIoTe DY ¥ 2T 5 BEMOER - EFEIT T THDZ ERHL
mERoleizd, Tavel P F—AE, BEEOBEIMEEGEONE L ZDONED
MERMEEAITV, LFOHF# TEWTIHI E G E LT,

B EWTI TIERETOHHEa—ZXITH W T, BEADORKEIFEO A2 X — RICHETST 5
BV FaThEHEMEERT S,

B ORREFIRER TIX. TTLM OfERL - RN EREL L TED LN TWAH 2, EWTI b
TTLM O~ == T VITHE > THEMIEDY 217 9,

B CEINBR OWHE X, = F A U T REERE (EOS) 1A D TH LA, EWTI
D—HFOWET—ATIZEOS THESNLTWARNLD L H D (fi : HI TR,
TEHIFE M) . EOS OHLEN 2 WHHEIZE L Tik, ZHCHET 2 LD E & i
EEHIE (LO) OBREZ EWTIMBIZITY) Z & &35,

YHFHETE e 27 FOEMERLE L TEEN TV TV XF2TH - TFR

e BMIER =27 V] IZ2WTIE, BEENEDD ITTLMBABTA K74 1 HEE
WCHEEL, ITA RIA v Rkl L~ T VEEKRT DI EIETERVWED, T
VxZ FORENE L TIIER LW GEE LT,

FERBIITROEY, B 1~3 HOM vy MHETHMOKRIEE LEFTEER, 7'H

Vel METETIIRELHEO S L 2 0OPHEE Y = — /L (JE/KIBHI, F&EHHERE H)
® Ver.3 MMER SNz, £/, <OV —r v av 7k, 7uavx7 b4 4 58O
BB o b —F =82 L TCEBY, EWTI DEOETHOEY 2 — /LB W T TTLM
ERT 2 HF#REE Y, BRSO TWVWD,
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% 2-16 : TTLM#ERK 7O+ R

e 390

=E 72 1% @)

2018/8/27~09/05

TTLM BV — 72 v a v 7 &M, 71U B NORRFEIN M Z
P LT EOS ORERLE TTLM & ORfE. TTLM ERLFIE & Fi1kE
WCOWTHEALER, FEEELZITo

2018/09~10 Ka—AD ML —F— | KDHEE - EIEEE

2018/10/11 TTLM 74 —7 v 7 U—2r v ay 7%, 740 ANHEMFE
WCEDTTLM RS 7 b~ a A v b s SigY

2018/10~11 HAEAAA Ty NHHMETO TTLM ver. 1347 | BV % =2 T LERL -

HM B EMFEIC L A ver.l OET BIERIEE, f5u

2018/12/17~31

TTLMAERK X A7 7 4 — R LB, WHEEY =—/, TTLM ver.2 1E
BEE Gt@ETE a2 —Ek, B 1 RS2y MHEDOERN DY
A )

2019/01~03 WHEEY 22—/, TTLM ver.2 OEFEEE
2019/02~04 B2 a sy MHEIC THHMEE Y = — )L, TTLM ver.2 ®RAT
2019/05~ F2EAAM vy MHEDHI B E 2. TTLM ver.3 [ZEH
2019/07~08 TTLM %KiV —2 > a v T TA LA NIV aF AT A4 o EHPE
DEF ATy b
TTLM XET D 7= D TTLM {ERK
EWTI & TTLM %iTV—72 v a v 7 (NEHHE) T EWTI &
a— A0 TTLM &KETICEF
~2019/10 Fo2mAAay NMHMEOHKINZEE 2. TTLM ver.3 (2 H H
2019/11~2020/02 %3 E8 A 1y MFEIC T TTLM ver.3 ORGE
2020/03~ oo TCOIFIKIE =, E T — =2 7 O/ER EoRBRIEE)
2021/03~08 TTILMSET DD D TTLM 2 KE (NF7 LV T—F v a v )

2021/06/11~15

TTLM&ET V=2 v a v 7 (N4 70 v RiFHE, WNEHHE)

2021/08/26~27

TTLM %ETV—2 2 a v DD TOT (N4 7V v RiHEZ 73
V7 — X —hE, NEHE)

2021/09/1~9,14~18

TTLM&ET V=27 v a v (N4 70 v RiFHE, NEHHE)

2022/08/19~30

TTLM %ETV—27 a3 v 7 (NEIHE)

~2024/06

TTLM ver.3 O F#&4b. ElRl

EWTI IZBITAHFEa— R ELHEETY 2 — LORBIR. #HM (TTLM) ORI TX O E

D, FEMIEITA RTA4 THESA TS, HHEE Y 2 —/b (Learning Module :

LM)

X, HEEoO%EBE (Learning Outcome:LO) O S v, FEHEERBIZT —= T W
A R (Learning Guide: LG) MEfasind, 7—=v277HA4 F (LG) 1%, MHEONEF %
RY X TTIM OREKER L2508, LLTO X5 IR TIER S D, HTogmdIic
LT F v/ CHEENFOMMEZBECHET 22 L, FEHEOHCTEEZR T L O R
MR L 725 TS,

R2-17:S—=ZVFHA4 FOBER

No. HH B

1* | BNV T7F v s | FHEILTHRIEBRSEZR MG (must to know) (B3 5B R4,
EWTI B TTLM IZB W CiE, T8V T7F = v 7 20HESME R &
D&, 77 ATEHZOEZAEDLELERICENOMIEEZIRD D,

2% | HEHy— b BT CTHRIEBLERMRZE DT AL, BT F = v 70X
ZDTXANDONFEITIH > TER.

3 F X —vay |[PHETMENEGTLI2EHOFIELE FIENRMFEE T REND,

v—

4 LAP 7 A h** FEHRBEE, P —F—F A —va v — N THELEZNAE
NWEBTE AT 5,

5 P EPY S

* LT F o L EFR— NiE, D EOD T = FICHEREFRS,
**Learning Activity Performance 7= X ; : L #A LR
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Structure of TTLM
For Trainers
ST

Structure of Training Course

Learning Outcome

I earnine Outcome
Learning Outcome
Learning Outcome

Learning Outcome

Learning Outcome
Learning Qutcome
Learning Outcome
Learning Outcome

Learning Outcome
Learning Outcome

Learning Outcome
Learning Outcome

X 2-11 : EWTI OEHHIEI—X . B DOERK

(5) N4y +HHEDEM (¥ 1E) (PDM2-7 E&E) ([2-10])

2018 10 H~11 A, B 1EAA vy MHEZ FEH L7z, £ ARIIE 2-5080,
FrE S NIEHHER RN EALETIND, BEMREDOEFMPHHEL H £ TIZTE TR,
SR L —F =~ DR B+ FHEB R3S S T g EE BRI T O S
WMz, ERV/ER SN TV T RT =R A FORGFEAIT > T, BT 5 1EH &
SMBEOLV ARG LRWR EHREEOME THHEY 2R LN E ol

(6) /A Oy +FHHEERE (F2ME) (PDM2-9 BE:&E) ([2-12])

2009 2 A 4 AE T, H2lEAA vy MHMEZ T L7z, 22— AW, EE i,
NERBHTHE 1AM 2y MHEORBRH DM S -EE #HIN 2 E 2. £< OkE
RERD AN TS, 23— BT, PHESMHFEOFEHFEM (LAP 7 A ) UK

2

'
N

8



L. WHERABE ORI (B : RERANEZHIER) Ko7z, 22— AROERBGERILLT
PRGN

F2-18:FE2@m/N/ Oy FABTHAETLRER

5B [ =a—24% ET s

Sk ] B — TN T7TF oy y, Bt Z L2 LAP 7 A & E
M4 52 & & RE

B 7 U/RANT AN ERORE

SEAE I LA RIS E Lz BRR XA E L2V 5 & S

B L7 F v L LAP 7 A b TOAKSTEIIMEDE TIER
TOFEHET D

B L7 F v, LAP T & MIWHEEN G SICET D £ TIT

2

FATE O MUK (TTLM, BOAT & RO S RTEIRI . 2 ZEEA o ¥

D {88 Bl O {72 &)

WA OHSIZBT % LG ZiEN

i H B A 43 B & 43R 7V — 7 THME & £

BGHE ONEO 2 XY | BHE B H £ HEiE

A OB MBI ZES L, EWTI b L—F —E K THHEZ &

fiti

B ORBERRETOEE 283, PTOEML TWET —% X afE
MU, R b&X 5

PEHIE I | JEKHRE] | W MR KBE A B B L3RI L — 7 CHHE & FE i

B BHGHEONEORIZ XY | HHE B £ mEiE

B S AM ORI ZES L, EWTI b L —J — LR THHE &2 5
i}

B HFNCHHIRG 2 Y L, SGEE o R=(E 2D

R K BE | T 4R
7 B i 1 F

BRI | BEAE B oV OEEFEM EARAELRMEEE 2, =T B
H i DONELH A IBE

B YELEROERS (BRK., BEFzv 7 U AR

B ECHBETAREED =T L E2E5E I TTLM ONE &%
£

B LAP 7 2 b @ FEff AL 4E A E R

B HPHEREORE (WHENRLBEET IR L 2R ET D)

Fo2lE A vy MHEICBITA AR SEE, MMEE®KICED Lo, JCCETHMBE &It
HALTZe TONRITIMEEZEHT A KT A4 2 ver.2, TTLM ver.2 ([T L, % 3 [B] XA
oy NMHETZEONERZKRAE LT (EELNRFILE 2-19 D@D ),

(7) N4 ov +BHERE (8 3ME) ([3-10])

B2 N m oy MHHME TR U728 & ZE 2B £ 20 2019 4 11 H~2020 42 A% 3
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Counterpart List (as of July 2024)

Name Title Department

H.E. Dr. Tamene Hailu Director General

(H.E. Zenebe Geredew) .

(left in September 2018) Director General

Mr.Tamiru Fekadu Deputy Director General

Mr.Ajanaw Fenta Deputy Director General
Water Technology

Mr.Alemayehu Gudeta Director Education and Training
Directorate (WTETD)

: L . Planning and Information
Mr.Girma Demissie Director Management Directorate
(Mr.Zewdu Degaga) =) :

2 , . rocurement, Finance and

g:g ,19t)he position in"\ Director Administration Directorate

. Procurement, Finance and

Mr.Genene Beyene Director Administration Directorate
(Mr.Kibron G.Medihn) Director, Corporate

(left in September ’17)

Communication Directorate

Mr.Wasihun Alemayehu Director, Corporate
(left in October 2023) Communication Directorate
Mr.Aychiluhim Zenebe Registrar

(Left the position in

Jan.’19)

Ms.Abeba Selashi Registrar

Mr.Wondimagegn Team Leader Water Supply and
Admasu Sewerage
Mr.Zewdu Seifu Expert Water Supply and
(Left in August '22) p Sewerage

Mr.Bezuneh Demissie
(left in March 2020)

Team Leader

Groundwater Development
and Management & Drilling

Technology (GWDM/DT)
Mr.Nugussie Alemu Acting Dept. Leader / Senior | Water Supply and
(left in July "19) Sewerage Engineer Sewerage
Mr.Hailemichael Agidew . ) Water Supply and
(left in Nov.’17) Dept. Leader / sanitary Engineer Sewerage
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Name

Title

Department

Mr.Endalemahu Endale

Team Leader

Electromechanical &
Drilling Machinery
Maintenance Technology

Mr.Alemayehu Bersisa

Team Leader

Renewable Energy
Development Department

Mr.Atkelt Abrha

Training Officer

Water Technology
Education and Training
Dept.

Mr.Solomon Geteneh

Training Officer

Water Technology
Education and Training
Dept.

Groundwater Development

Mr.Biniyam Dereje Driller and Management & Drilling
Technology (GWDM/DT)
Mr.Dereje Fekade Senior Geologist GWDM/DT
Mr.Mekonnen Awoke Drilling Superintendent GWRD/DT
Mr.Mengesha Sisay . .
(left in Nov. 17) Senior Geologist GWDM/DT
Mr.Samuel Zewdu Senior GIS & Remote Sensing GWDM/DT
Expert
Mr.Zemenu Addis Senior Hydrologist GWDM/DT
Ms.Genet Megersa Junior Geologist GWDM/DT
Mr.Desalegn Bezabih Senior Geologist GWDM/DT
Ms.Asia Ahmed Junior Drilling Workshop Attendant | GWDM/DT
Mr.Gizachew Getahun Mechanical Engineer EM/DMMT
Mr.Gutema Terfassa Electrical Engineer EM/DMMT
Mr.Melaku Behailu
(Left the position in | Senior Mechanical Engineer EM/DMMT
Jan. ’'19)
Ms.Alemwork Gudu Senior Electrical Engineer EM/DMMT
Ms.Merima Seid Technical Assistant EM/DMMT

(left in March 2023)




Name Title Department
Ms.Weyinshet Damitew Mechanic EM/DMMT
Mr.Demesa Gelanan Technical Assistant Renewable Energy
Development Department
Ms.Worknesh Shenkut Workshop Assistant EM/DMMT
Mr.Amare Belay Driller GWDM/DT

Mr.Metaferia Demisse

Workshop Maintenenace Head

General Service

Mr.Solomon Terefe

Forklift Operator

General Service

Mr.Habtamu Tesfaye

Design & Construction Engineer lll

Water Supply and
Sewerage

*GWDM/DT: Groundwater Development and Management and Drilling Technology Department, EM/DMMT: Electro-mechanical

and Drilling Machinery Maintenance Technology Department
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PDM

Project Title: Project for Strengthening capacity for training operational management for Ethiopian Water Technology Institute (EWTI) Version 5.1

Implementing Agency:

Ethiopian Water Technology Institute

Target Group: EWTI staff

Period of Project: Five (5) years and eight (8) months from June 2017

Project Site: Addis Ababa, Ethiopia

Date: Sept. 29, 2021

Narrative Summary

Objectively Verifiable Indicators

Means of Verification

Important Assumption

Overall Goal

EWTI continues skill
development for technicians and
engineers with the Project's
outputs

1 EWTI continues to conduct training courses based on
the guidelines on training operation and management
introduced by the Project.

2 EWTI conducts capacity development for EWTI
trainers through Internal training

EWT/I’s annual report
5-year strategic plan
Annual training plan

National roles of EWT]I are not drastically
changed

Institutional structure of EWTI is not
drastically changed due to political effects

Project Purpose

EWTI's training operation and
management structure is
strengthened

1  Guidelines on training operation and management
prepared by the project are utilized for the four pilot
areas of EWTI training programs

2 EWTI continues to conduct short-term training courses
based on the developed learning module and training,
teaching and learning materials.

3  The internal training system is institutionalized
(planned, implemented and reported).

Project reports

EWT/I’'s annual report

Learning module and training,
teaching and learning materials

A lot of EWTI staff who received technical
transfer from the Project do not leave EWTI
Institutional structure of EWTI is not
drastically changed due to political effects

Output

1. Training management
capacity of EWTI is
strengthened through PDCA
cycle

1-1 Training needs, training evaluation results are reflected
to the following annual training plan.

1-2 The results of pilot training are reflected to guidelines
on training operation and management.

1-3 International training course is operated and managed
by Water Technology Education and Training Directorate
(WTETD) once, utilizing the Guidelines for Training
Operation and Management.

Annual training plan
The guidelines on training operation
and management version 3

2. Training capacity of EWTI's
trainers is enhanced through
pilot training courses

2-1 Learning module and training, teaching and learning
materials developed by trainers are officially approved.

2-2 Trainers apply the practical knowledge (technical skills
and pedagogical skills) gained from the capacity
development training in the pilot training.

2-3 More than 70% of trainees achieve the learning
outcome set in a learning module at the end of the training
course in the Pilot Training Courses, including the
international course.

Learning module and training,
teaching and learning materials
TTLM E-learning version samples
Hybrid training design documents
Action plan for preparation of e-
learning

Video contents for e-learning
Project reports

EWTI's annual report

3. Implementation structure of
internal training for EWTI's
trainers is established

3-1 Internal training materials and internal training plans are
prepared and approved.

3-2 More than 80% of participants who attend the internal
training courses achieve the learning outcome set in each
internal training course

3-3 Training materials for four technical areas (GWDM, DT,
DMMT and EMMT) are kept in place.

3-4 Terms of Reference for the Maintenance Team is
approved by Director General

3-5 Regular maintenance activities by the Maintenance
Team are conducted for more than 6 months based on the
TOR for the Maintenance Team.

Internal training materials (TTLM for
TTLM, audio-visual materials)
Internal training plan

Project report

Results of questionnaire survey for
participants

Training Completion Reports

TOR for Maintenance Team
Maintenance check sheets
Machinery/equipment maintenance
annual plan

Procurement plan

Natural disaster (earthquake, flooding, etc.)
causing drastic damages will not occur.
Security and economic situation in Ethiopia
are not drastically worsened than the present
situation.

>




Activities

Inputs

The Japan Side

The Ethiopian Side

Pre-Conditions

1-1 EWTI establishes the Training Management Committee

1-2 The JICA Experts conducts training courses on introduction of the
PDCA concept

1-3 The JICA Experts and the Training Management Committee grasp
current training management challenges of EWTI through base-line
survey

1-4 The Training Management Committee reviews training demand
survey conducted by EWTI

1-5 The Training Management Committee and EWTI's trainers
conduct technical-gap finding survey and analyze the result

1-6 The Training Management Committee formulates annual training
plan for the following year based on the results in Activity 1-4 and 1-5

1-7 The Training Management Committee and EWT!'s trainers
formulate pilot training courses / international courses scope and
implementation structure based on Activity 1-5 and 1-6

1-8 The Training Management Committee reviews the current recruit
and selection methods

1-9 The Training Management Committee recruits and selects
trainees with improved methods through Activity 1-8

1-10 The Training Management Committee monitors and evaluates
pilot training courses / international courses implemented through
Output 2, and reviews the training scope and implementation structure

1-11 The Training Management Committee formulates the guidelines
on training operational and management version 1

1-12 The Training Management Committee and EWTI's trainers
repeat activities described from Activity 1-6 to 1-10 twice

1-13 The Training Management Committee revises the guidelines on
training operation and management to version 2 based on the result of
Activity 1-12

1-14 The Training Management Committee shares the guidelines on
training operation and management version 3 with EWTI

2-1 The JICA Expert Team and EWT!I's trainers grasp the challenges
of EWTI 's trainers regarding training implementation through the
baseline survey

2-2 The JICA Expert Team and EWT]I's trainers formulate capacity
development plans and clarify the goal of capacity development

2-3 The JICA Expert Team gives lessons on strengthening
instructional design to EWT!'s trainers based on the challenges
identified in Activity 2-1

2-4 The JICA Expert Team gives lessons for curriculum formulation
based on the challenges identified in Activity 2-1

2-5 The JICA Expert Team gives lessons for upgrading technical skills
to EWTI's trainers based on the challenges identified in Activity 2-1

2-6 EWTI's trainers formulate learning module and training, teaching
and learning materials based on the TTLM manual for pilot training /
international courses

2-7 EWTI's trainers implement the pilot training courses / international
courses

2-8 EWT!I's trainers review and improve pilot training contents
(learning module and training, teaching and learning materials) based
on the results of Activity 1-10

2-9 EWTI's trainers repeat Activities 2-6 to 2-8

2-10 EWTI’s trainers experience the sample of the TTLM for e-
learning and make an action plan for preparation of e-learning at
EWTI.

2-11 EWT]/’s trainers produce necessary video contents as a part of
preparatory activities for e-learning provision.

2-12 EWTI establishes a platform for E-learning on a Learning
Management System (LMS).

2-13 EWTT’s trainer deliver the training utilizing the platform
established through the activity 2-12 above at least in one technical
training course.

3-1 EWTI establishes Internal Training Team to transfer the
knowledge acquired through Output 2 activities to other trainers

3-2 Internal Training Team decides the contents of internal training for
other trainers

3-3 Internal Training Team formulates training materials based on the
result of Activity 3-2

3-4 Trainers, who got capacity development through the Project,
implement internal training courses to other trainers

3-5 Internal Training Team formulates the internal training report to
Director General

3-6 Internal Training Team formulates internal training plan for the
following year

3-7 EWTI assigns appropriate section to be in charge of knowledge
management.

3-8 The authorized section in the Activity 3-7 systematically maintains
the training resources in database.

3-9 The Maintenance Team regularly checks the function of the
machinery/equipment for training and submits the report to the
relevant authority.

3-10 EWTI management staff critically reviews the report prepared by
the Maintenance Team and takes necessary actions.

1. Experts

- Chief Advisor / Training
Management 1

- Deputy Chief Advisor / Training

Management 2

Curriculum and Training Material

Development 1&2

Groundwater Development /

Hydrogeology 1&2

Drilling Technology 1&2

- Drilling Machinery Maintenance

Technology 1&2

Electro-mechanical Machinery

Maintenance Technology 1&2

Business Management

- E-learning

Training Material Development

1&28&3848&5

Project Coordinator

2. Training

- Training in Japan and third
countries (including training cost)

- Invitation Programme for high
officials

3. Third-country Training
(acceptance of trainees from outside
Ethiopia)

4 Local cost

- Transportation cost for Japanese
Expert Team

- Expense for workshop and Joint
Coordination Committee (JCC)

5 Machinery / materials

- Drilling related equipment

- Materials for a deep well drilling
- Laptop PC

1. Counterpart personnel

- Project Director

- Project Manager

- Director, Planning and Data
Management Directorate

- Director, Finance Procurement
Property and General Service
Directorate

- Director, Corporation
Communication Directorate

- Registrar

- C/P from each Sub-core
Processes

2. Facilities

- Office space for Japanese Experts
in EWTI (for approx. 5 persons)

- Office furniture

- Internet connection

- Training classroom

3. Local cost

- Administration costs of the project
(electric power, telephone, internet
and water for the Japanese
Experts' office)

- Salary, per-diem and
accommodation for EWTI staff

- Completion of counterparts
assignment

- Completion of construction of new
office building and relevant
facilities

- Completion of training needs
survey conducted by EWTI

o
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PDM Ver.5.1 IZED GEHESHBE (2024 &£ 7 ARHE)

No. Activity Achievement as of Sep 22 Achievement as of Jul ‘24
1-1 EWTI establishes the Training Management Team was | - TMC function is yet to be
Training Management established at the 1st JCC strengthened.
Committee Meeting. - The TTLMs for Fluid
Training Management Team was Engineering and Gen-set
transformed into Training O&M ver.3 were approved
Management Committee (TMC) in Dec. ’22, printed and
Sub-committees for Course distributed by July 24.
Design and Learning Module, - Activity completed
and Annual Training Plan
Review were added to the
Guidelines in March 22.
-Latest TTLMs were submitted
to TMC for its review and
approval
1-2 The JICA Experts conduct PDCA Workshop 1 was Completed by Sep 22
training courses on conducted in Jul. *17.
introduction of the PDCA Findings from the 1st and 2nd
concept Pilot Training were reflected to
the TTLMs and Guidelines.
PDCA cycle is reminded at
various occasions, such as
Training Management
Committee meetings and
workshops.
1-3 The JICA Experts and the Baseline information report was | Completed by Sep ‘22
Training Management compiled.
Committee grasp current
training management
challenges of EWTI
through baseline survey
1-4 | The Training Management Training Needs Assessment Completed by Sep 22
Committee reviews Survey was reviewed and the
training demand survey findings were shared among
conducted by EWTI TMT and trainers. The review
results of TNA were reflected to
the design of Technical Gap
Survey.
1-5 The Training Management TGS report was compiled and Completed by Sep 22
Committee and EWTI's the results were shared among
trainers conduct trainers and management staff.
technical-gap finding The results were reflected to the
survey and analyse the selection of Pilot Training topic.
result
1-6 The Training Management Pilot training was planned as a Completed

Committee formulates
annual training plan for the
following year based on
the results in Activity 1-4
and 1-5

part of annual training plan of
2018/19 and 2019/20 fiscal
years.

A consensus was built the
training schedule should not be
changed after announcement.
Annual training plan for 2020/2

Internal training plans yet to
be integrated to annual
training plan.




No. Activity Achievement as of Sep 22 Achievement as of Jul ‘24
and 21/22 have been changed
several times, due to the impact
of COVID-19, and acceptance of
a number of on-demand training
courses.
Annual training plan for 2022/23
was prepared.

1-7 | The Training Management Targets and contents of pilot Completed by Sep 22
Committee and EWTI's training courses were selected,
trainers formulate pilot based on the activities
training courses / 1-4/1-5/1-6.
international courses scope Training modules and
and implementation implementation structure were
structure based on Activity formulated for the 1st —3rd
1-5 and 1-6 Training courses.

1-8 The Training Management Improved methods and Completed by Sep 22
Committee reviews the procedures were tested at the 1st
current recruit and to 3rd Pilot Training and lessons
selection methods were drawn.

Lessons were incorporated to the
Guidelines ver.3 (draft).

1-9 The Training Management Some improved methods of - Implementation of the
Committee recruits and recruitment were attempted for Guidelines is being
selects trainees with the st to 3rd Pilot Training. monitored
improved methods through Lessons were compiled for - Activity completed
Activity 1-8 improvement.

Recruitment of the trainees
outside country were conducted
with a proper recruitment
method.

1-10 | The Training Management The process of the training Completed by Sep 22
Committee monitors and sessions was recorded, while
evaluates pilot training trainers conducted daily/weekly
courses / international reflection, End of Course Review
courses implemented Meetings to monitor the training.
through Output 2, and during 1st- 3rd Pilot Training.
reviews the training scope The importance of monitoring
and implementation was thoroughly discussed in the
structure course of guidelines revision.

Monitoring results were
incorporated in the Guidelines
and TTLMs.

1-11 | The Training Management The Guidelines for Training Completed by Sep 22
Committee formulates the Operation and Management
guidelines on training version 1 was tested during the
operation and management 2nd Pilot Training.
version 1

1-12 | The Training Management Activities repeated three times. Completed by Sep 22

Committee and EWTI's
trainers repeat activities
described from Activity
1-6 to 1-10 twice




No. Activity Achievement as of Sep 22 Achievement as of Jul ‘24
1-13 | The Training Management The guidelines version 2 was Completed by Sep 22
Committee revises the drafted and tested during the 3rd
guidelines on training Pilot Training.
operation and management
to version 2 based on the
result of Activity 1-12
1-14 | The Training Management The Guidelines ver.3 was The Guidelines ver.3 was
Committee shares the approved by TMC and to be printed and distributed in the
guidelines on training finalized after the organization Dissemination Workshop in
operation and management restructure Jul. "24.
version 3 with EWTI Completed
2-1 The JICA Expert Team Self-assessment of instructional | Completed by Sep ‘22
and EWTT's trainers grasp designing capacity was
the challenges of EWTI 's conducted in Jul. 2017 and July
trainers regarding training 2019.
implementation through Technical competency
the baseline survey. assessment was done through
capacity building training of
trainers.
2-2 The JICA Expert Team Capacity development plan was | Completed by Sep 22
and EWTTI's trainers prepared.
formulate capacity Detailed targets of capacity
development plans and development was developed.
clarify the goal of capacity
development
2-3 The JICA Expert Team 4 times of Instructional Design Completed by Sep 22
gives lessons on Workshops were conducted.
strengthening instructional Improved ways of instruction
design to EWTTI's trainers were introduced based on the
based on the challenges results of the Pilot Training
identified in Activity 2-1 observation by the JICA Expert
Team.
Lessons learned from Pilot
Training are reflected to the
TTLM version 3 with
incorporation of instructional
design concepts.
2-4 The JICA Expert Team Trainers learned basic concept Completed by Sep 22
gives lessons for and methods of training design
curriculum formulation through Instructional Design
based on the challenges Workshops.
identified in Activity 2-1
2-5 The JICA Expert Team Capacity development training Completed
gives lessons for for trainers was conducted on
upgrading technical skills water quality analysis, water
to EWTTI's trainers based balance analysis, pumping test
on the challenges analysis, GIS, well design,
identified in Activity 2-1 geophysical logging and
geologic columnar section,
generator maintenance, drilling
fluid engineering and compressor
maintenance.
- Capacity development training




No. Activity Achievement as of Sep 22 Achievement as of Jul ‘24
for trainers is being conducted as
internal training.

2-6 EWTI's trainers formulate | - Trainers formulated the learning | - TTLM Revision Workshop
learning  module  and modules and TTLMs version 1, 2 is to be routine activity of
training, teaching, and and 3 and tested during the 1st, EWTL
learning materials based 2nd and 3rd Pilot Training. - Activity completed
on the TTLM manual for | - Sample of online version of
pilot training / TTLM was developed and tested
international courses by the selected trainers.

- Video clips to supplement
TTLM have been prepared.

2-7 EWTT's trainers implement | - The 1st Pilot Training Courses Completed by Sep 22
the pilot training courses / were implemented on Gen-set
international courses O&M*, Air Compressor O&M,

Drilling Supervision and Drilling
Fluid Engineering.

- The 2nd Pilot Training Courses
were implemented on Gen-set
O&M, Dirilling supervision and
Fluid drilling

- The 3rd Pilot Training Courses
(international courses) on
Drilling Fluid Engineering and
Gen-set O&M were conducted.

7.8 EWTT's trainers review - EWTI trainers reviewed and - TTLM for Fluid
and improve pilot training improved the contents of Pilot Engineering and Gen-set
contents (learning module Training, reflecting the results of O&M were approved by
and training, teaching, and the monitoring of Pilot Training TMC in Dec. *22.
learning materials) based 1,2 and 3. - Activity completed
on the results of Activity - Learning Module and TTLM
1-10 version 3 were prepared.

- The latest versions were
submitted to TMC for official
approval.

2.9 EWTT's trainers repeat - The activities were repeated Completed by Sep 22
Activity 2-6 to 2-8 three times.

2-10 | EWTD’s trainers - TTLM e-learning sample was - Action plan was prepared
experience the sample of prepared and a team of EWTI - Activity completed
the TTLM for e-learning staff experienced it.
and make an action plan - E-learning material: TTLM for
for preparation of TTLM was developed and the
e-learning at EWTIL. trainers experienced a hybrid

training utilizing the e-learning
platform (Moodle).

- Trainers have experienced the
sample of TTLM for e-learning.

2-11 | EWTD’s trainers produce - Video clips to supplement Completed

necessary video contents
as a part of preparatory
activities for e-learning
provision.

TTLMs were being developed
for GIS and Remote Sensing,
Water Supply Engineering,
Non-revenue Water and Gen-set
O&M.

Video clips were prepared for




No. Activity Achievement as of Sep 22 Achievement as of Jul ‘24
Gend-set O&M and Non-revenue
Water.

2-12 | EWTI establishes a Trainers were trained on the Activity completed
platform for E-learning on establishment of the e-learning
a Learning Management platform (Google Classroom)

System (LMS).

2.13 | EWTD’s trainers deliver Trainers created the platform to - Pre/post tests were
the training utilizing the deliver the e-learning with presented online with one
platform established sample TTLMs (EMMT, NRW). training course
through the activity 2-12 - E-learning materials were
above at least in one presented to EWTI
technical training course. management

- Activity completed

3-1 EWTI establishes Internal Internal Training Team / Completed.

Training Team to transfer Knowledge Management Task

the knowledge acquired Force was established

through Output 2 activities Facilitators for the internal

to other trainers training performed internal
training.
Internal Training Team /KM
Committee was being
restructured in Jan. ‘22.

3-2 Internal Training Team The contents of TTLM Revision | Completed
decides the contents of Workshop as an internal training
internal training for other has been well established as a
trainers routine internal training of

EWTL

3-3 Internal Training Team TTLM for TTLM development Completed
formulates training was developed and revised,
materials based on the being used for internal training.
result of Activity 3-2 TTLM for TTLM has been

prepared and uploaded to the
e-learning system for hybrid
training

3-4 Trainers, who got capacity 3 trainers who got capacity - Internal training on drilling
development through the development facilitated the 1st and drilling machinery
Project, implement internal internal training (TTLM) maintenance were
training courses to other 4 trainers who got capacity conducted.
trainers development through the 1st - EWTI continues TTLM

internal training facilitated the Revision Workshop as its
2nd internal training (TTLM) routine activity.

4 trainers/experts facilitated the - Activity completed
TTLM Revision Workshop

(hybrid training) in Sep. *21,

April and Aug. ’22.

3-5 Internal Training Team Completion Reports were Completed
formulates the internal produced by the facilitators of
training report to Director the four internal training
General (TTLM)

3-6 Internal Training Team Facilitators of TTLM Revision - Annual plan of internal
formulates internal Workshop became able to plan training has not been
training plan for the their training plans. prepared but annual TTLM
following year revision became a routine.




No. Activity Achievement as of Sep 22 Achievement as of Jul ‘24

3-7 | EWTI assigns appropriate EWTI DG assigned the KM task | _ gM/ internal training task
section to be in charge of force members. ) )
knowledge management. force is not active as a team

but individuals are
functioning

3-8 The authorized section in Training materials, guidelines Completed
the Activity 3-7 with formats are kept in EWTI’s
systematically maintains portal site.
the training resources in
database.

3-9 The Maintenance Team The Maintenance Team inspects | Regular inspection is
regularly checks the the machinery/ equipment in an discontinued since Nov. ‘22,
function of the ad hoc basis. Need more but necessary maintenance
machinery/equipment for attention by the management. work is continued.
training and submits the No inspection report since Nov
report to the relevant 22
authority.

3-10 | EWTI management staff EWTI management checked the | Monitoring by management

critically reviews the
report prepared by the
Maintenance Team and
takes necessary actions.

inspection sheets but
discontinued

Spare parts procurement process
was not successful.

is yet to be strengthened.
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Project for Strengthening Capacity for Training Operation and Management for EWTI
Organizational Baseline Information JICA-EWTI Project

Introduction

As a result of the bilateral agreement signed between the Ethiopian government and the Japanese
government, a project entitled “Project for Strengthening Capacity for Training Operation and
Management of EWTI” (hereinafter the Project) was initiated with the technical support by Japan
International Cooperation Agency, JICA in June 2017.

As part of one of the major initial tasks of the above-mentioned Project, this Organizational Baseline

Information is prepared during the period of first year of the project.

1) Objective of collecting baseline information
The objective of the baseline information is mainly to serve as a reference point in measuring any
progressive change with the implementation of the various capacity building activities during the

project period.

2) Methodology

The methodology applied for collecting the baseline information are the following:

B Interview

B Secondary data collection

The project team tried to get baseline information of EWTI by interviewing heads and key staff
members in Water Technology Education & Training Directorate, Planning & Information
Management Directorate, Human Resource Management Directorate, Corporate Communication
Directorate and Registrar Office. From the above-mentioned and other directorates of EWTI, the

project team collected secondary data that served as baseline information.

3) Duration of data collection

The data collection for this baseline information was carried out from July 2017 up to December 2017.

4) Baseline matrix
The baseline data collected during the survey is summarized in the following baseline matrix table.

The contents of this report are based on the listed items in the table.
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Table 1:

Required information

Baseline matrix table

Information source

Collection method

1 Record of past training experiences
1-1 Annual training plans for the past 3 Annual training plans, WTET Secondary data
years (including all training courses) Dir., Planning Dir. collection
12 | Title of training courses Tralnlpg report, WTET Dir, Secon_dary data
Planning Dir. collection
1-3 List of participants with personal details | Training report, WTET Dir., Secondary data
for each course Planning Dir. collection
- Training report, WTET Dir., Secondary data
1-4 | Training modules and schedule Planning Dir. collection
2 | Training needs analysis
2-1 g/lr?;r;gciisand process of training needs Activity report, WTET Directorate | interview
2-2 | Timing, frequency of needs analysis Activity report, WTET Directorate | interview
2-3 ::;\I/;ggscontents and results of needs Activity report, WTET Directorate | interview
2.4 Reflection of the survey results to the Activity report, annual training interview
next annual training plans plans, WTET Directorate
3 | Training plans for 2017/18
} . Training plans, WTET Secondary data
3-1 | Training plans Directorate, Planning Directorate | collection
3-2 | Method and process of planning WTET Directorate Secongjary Qata .
collection / interview
34 | Clonnpomanuels fguidelines for WTET Directorate, MoWIE Interview
BPR, BSC, other documents, Secondary data
3-5 | Strategic plan WTET Directorate, Planning collection
Directorate
: Degree of understanding of the strategic - Group interview at PDCA
3-6 plan Workshop participants Workshop 1
4 | Training budget
4-1 Amount of budget and breakdown for Budget document, financial Secondary data
the past 3 years report collection
4-2 | Process of budget allocation (time line) | Planning Dir., WTET Dir. Interview
4-3 | Challenges in budget implementation Planning Dir., WTET Dir. Interview
4-4 | Equipment/material procurement Planning Dir., WTET Dir. Interview
5 | Existing training courses and materials
5-1 | Training contents EWTI instructors, documents Interview
5-2 | List of training materials EWTI instructors Interview
5-3 | Preparation and approval process EWTI instructors Interview
5-4 | How to keep training material EWTI instructors Interview
5-5 | Equipment EWTI instructors Interview
6 Trainers
. . Secondary data
6-1 | Number of trainers HRM directorate collection
6-2 Educatlonal background & working EWT! instructors SeconQaw data
experience collection
6-3 | Capacity of trainers to deliver training EWTI instructors self-afssess.ment
questionnaire
. WTET Directorate & EWTI .
6-4 | External trainers/lecturers instructors Interview
. WTET Directorate & EWTI .
6-5 | External professional partners instructors Interview
7 | Monitoring and evaluation system
7-1 | Method of training evaluation EWTI instructors, Registrar office Interview, PDCA
workshop
. . . ) Interview, PDCA
7-2 | Frequency of evaluation EWTI instructors, Registrar office workshop
. . ' Interview, PDCA
7-3 | Way to reflect the results EWTI instructors, Registrar office workshop
7-4 | How is the evaluation data kept EWTI instructors, Registrar office Interview, PDCA
workshop
8 | Knowledge management
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Required information

Information source

Collection method

Training document management (how . . . .
8-1 to keep and share) EWTI instructors, Librarian Interview
8-2 Informa_tlon management of training EWTI instructors, Registrar office | Interview
evaluation
8-3 | Library operation and management WTET directorate, Librarian Interview
9 Public Relations
9-1 Publication of newsletter (frequency, Corporate Communication Interview
how to make, to whom distributed) Directorate, published newsletter
Website (who manages, frequency of _—
N Corporate Communication .
9-2 updatg, visitor's number, level of staff Directorate, existing website Interview
capacity)
. Corporate Communication .
9-3 | Process to decide PR contents Directorate Interview
Other information transmission (use of Corporate Communication .
9-4 : . . Interview
public mass media etc.) Directorate,
10 | Human resource development and management of EWTI
10-1 | Job description of EWTI staff Job description, HR Directorate
10-2 | Staff development plans (if present) ERM Directorate, Planning Interview
ocument
. HRM Directorate, Planning .
10-3 | Method and process of staff evaluation document Interview
. . Training report/record,
10-4 | Frequency of staff training HRM Directorate interview
10-5 | Contents and method of staff training HRM Directorate ;rtaelpvlir:eg\jlvreport/record,
10-6 | Job satisfaction of staff HRM Directorate Interview
10-7 FE’\%(%?ptlon of staff on  development at HRM Directorate Interview / questionnaire
11 | Satisfaction of trainees
11-1 | Degree of satisfaction of past trainees Registrar office Training evaluation sheet
Degree of satisfaction of past trainees' .
11-2 superior WTET Directorate Report
3
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1 Record of past training experiences
1-1  Annual training achievement for the past 3 years (including all training courses)
Table 2:  Training Conducted at EWTI from 2014/15 to 2016/17

. ) 2014/15 2015/16 2016/17 Total
No Training Course Title
Male {Female; Total | Male {Female; Total | Male {Female! Total | Male :Female} Total
1 |Groundwater Investigation (Gl) 32 3 35 33 5 38 30 5 35 95 13 108
2 t(;:;?nuen:Sv;/ater Investigation (Gl: for Somali region 0 0 7 0 7 7 0 7
3 |Drilling Technology (DT) 20 0 20 14 1 15 43 0 43 77 1 78
4 |Drilling Machinery Maintenance Technology (DMMT) 17 1 18] 12 1 13| 28 0 28 57 2 59
Electromechanical Machinery Maintenance
5 Technology (EMMT) Y 36 1 37| 47 3 50 76 5 81 159 9 168
6 |lrrigation & Drainage 0 0 33 3 36 33 3 36
7 |Surface Water Irrigation Study & Design 0 25 4 29 25 4
8 |Water Supply Engineering (WSE) 35 6 41 38 9 47 68 11 79 141 26 167
9 [Contract Administration & Project Management 0 0 44 11 55 44 11 55
10 |Sanitation & Solid Waste Management 0 0 26 9 35 26 9 35
11 |Well Rehabilitation 0 16 0 16 8 0 8 24 0 24
12 |GIS & Remote Sensing 0 0 30 2 32 30 2 32
13 |Non-Revenue Water Management 0 0 10 4 14 10 4 14
14 |Water Service Management 0 0 13 2 15] 13 2 15)
15 |Training for Meteorology Trainees 0 0 48 6 54 48 6 54
16 |Post Graduate Diploma in Meteorology 0 48 6 54 48 6
Total 140 1 151 233 29] 262| 464 58, 522| 837 98! 852
Training for TVET Trainers
17 |Water Supply Engineering (WSE) 15 3 18] 0 0 15 3 18
Electromechanical Machinery Maintenance
18 Technology (EMMT) ’ 32 18 50 0 0 %2 18 <4
19 |EMMT, WSE and GIS & Remote Sensing 0 0 60 12 72, 60 12 72
Total 47 21 68| 0 0 0 60 12 72 107 33 140
Training for TVET Trainees
20 Eg’l'ﬂ;":n:évggngg;;*awassa’ Woloiso & Assosa 0 o| 194 74 268 194 74 268
Total 0 0 0| 0 0 0 194 74, 268 194 74, 268
Training for TVET Trainers and Trainees
21 |EMMT & WSE for TVET Trainers & Trainees 0 156 72 228 0 156 72 228
Total 0 0 0 156 72) 228 0 0 0 156 72 228
Grand Total 187 32 219 389 101 490 718 144, 862 1294 277, 1488

1-2  Title of training courses
Table 3:  Training courses conducted by EWTI

- ) Continuation | Newly added Responsible

No Training Course Title from EWTEC coﬁrses deertment
1 Drilling Technology (DT) X WRD&DT
2 Groundwater Investigation (Gl) X WRD&DT
3 | Drilling Machinery Maintenance Technology (DMMT) X DEMMT
4 | Electro-Mechanical Maintenance Technology (EMMT) X DEMMT
5 Irrigation & Drainage X ID

6 | Surface Water Irrigation Study & Design X ID

7 | Water Supply Engineering (WSE) X WSE

8 | Contract Administration & Project Management X WSE

9 | Sanitation & Solid Waste Management X WSE

10 | Well Rehabilitation X WRD&DT
11 | GIS & Remote Sensing X WRD&DT
12 | Non-Revenue Water Management X WSE

13 | Water Service Management X WSE
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- ) Continuation | Newly added Responsible
No Training Course Title from EWTEC coﬁrses deertment
X Directorate &
14 | Training for Meteorology Trainees Registrar
X Collaboration with
Meteorology
15 | Post Graduate Diploma in Meteorology agency
16 | EMMT for TVET Trainers & Trainees X DEMMT
17 | WSE for TVET Trainers & Trainees X WSE

WRD&DT: Water Resource Development and Drilling Technology Department, DM/EMMT: Drilling and Electromechanical Machinery

Maintenance Technology Department, WSE: Water Supply Engineering Department, ID: Irrigation and Drainage Department

Organogram is attached as Annex 1.

Out of 16 courses, 9 courses are basically continuation from EWTEC period. Among 9 courses,
GI has been divided into two phases I (focusing more on groundwater investigation) and II
(focusing more on groundwater development and management) according to the characteristics of
the contents. Course contents or modules are basically same as the courses conducted during
EWTEC period.

8 courses have been added since EWTI started. Many of the newly started courses have been

given by WSE department.

1-3 List of participants with personal details for each course

All the data of training participants were collected and saved in electric data (word and excel) by
Registrar Directorate.

Institute has a constant increase in training capacity (485% in 2017/18 to compare with the
number of trainees in 2014/15)

There is no proper format to accumulate information as database. 2007 and 2008 in Excel format

and 2009 in Word format. Not properly structured.

1-4  Training modules and schedule

According to the existing trainers, the training modules presented in Table 3, which were
developed during the EWTEC period, have been utilized as of now. However, it was observed
that these modules were largely modified during the first round of the training courses in 2017/18.
Training annual schedule (Table 4) is frequently changed due to many internal/external factors;
unexpected absence of trainers, additional and urgent external demand for water works (e.g.
urgent drilling works requested by regional government), and urgent calls for meeting/training by
the government, etc.

There are some ad-hoc demand-based trainings, according to the request of the stakeholders, with
their own expenses, outside the annually planned training courses.

Currently EWTI plans to follow the format of TVET for the preparation of curriculum and

instruction material so called Training, Teaching, Learning Materials (TTLM).
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Training needs analysis

2-1  Method and process of training needs analysis

Training Needs Assessment (TNA) was planned and conducted by EWTI staff in 2016 and EWTI
prepared a TNA report.

Procedure

Agenda of TNA is requested from either WTET Directorate or Director General
The decision is made in a management meeting

TOR preparation

Financial and logistic plan is prepared by WTET Directorate

Approval by Director General

Preparation of questionnaires

Implementation of field work

Analysis and report writing

Presentation to EWTI staff

2-2 Timing, frequency of needs analysis
Frequency: Every 5 years when GTP is revised.

Timing: Not fixed but preferred time is in rainy season (June to August).

2-3 Survey contents and results of needs analysis

Structured questionnaires were used during the field survey. The same questionnaire as the one
which was used during EWTEC period (2009) was used but not all the questionnaires were used
(only the questionnaires which ask importance of the existing courses and additional modules).
EWTI staff has ability to plan the TNA but the survey tools, selection of targets and analysis need

to be improved.

2-4  Reflection of the survey results to the next annual training plans

There is intention but no actual plan to reflect the results of the TNA into the next training plan.

Training plans and selection of trainees

3-1 Training plans

The planned number of trainees is presented in Table 5.

EWTI has a 5 year strategic plan (2015/16-2019/20) which serves as a reference to draw the
yearly training plan of EWTIL The yearly number of training courses and number of target
trainees are stated in the plan for different courses. Based on this plan, EWTI prepares a yearly
plan and schedule.

This strategic plan is revised every year and the number of training courses and target trainees

changes according to the budget allocated by the government.
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Table 6:  Targets of the 5-year Strategic Plan (2015/16-2019/20)
Strategic Goal Measurements Baseline Targets (T';c;ta;t)
2014/15 | 2015/16 | 2016/17 | 2017/18 | 2018/19 | 2019/20 9
Goal 1. No. of manpower
Producing 4625 trained in 219 490 867 869 867 907 4,000
trained man power short-term training
to improve man No. of manpower
power supply trained in - 40 146 146 146 147 625
long-term training
Goal 2. No. of
Providing professionals
professional served with
competency competency
assessment service | assessment - - 500 650 650 750 2,550
for 2550
professionals to
improve training
quality
Goal 3. No. of technology
Transferring 5 transferred ) ) } 1 2 2 5
Appropriate
Technologies
Goal 4. No. of conducted
Undertaking 10 study and
problem solving research ) L 2 3 2 2 1o
study and research
Goal 5. No. of institutes
Building the that got the - 9 9 9 9 9 45
implementation planned support
capacity of 9 water | Increased
TVETC through percentage of
training, technical implementation - 5 7 10 13 15 50
support and capacity of the
consultation institutes
Goal 6. Implemented type
Providing 8 types of | of laboratory test - - - - 6 8 14
laboratory services in number
by organizing Achieved quality
specialized level in percent
laboratory service - - - - 98 98 98%
and performing with
quality level of 98 %

3-2 Method and process of planning

B The standard process of training planning agreed during the PDCA follow-up meetings in July

and August 2017 is presented in Table 7, while the experienced planning process flow is

presented in Figure 1 (produced in July 2017).

B Most appropriate timing for training implementation (July—September) does not suit with the

budget implementation of the country (no cash flow in this season).
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Table 7:  Standard process of annual planning and evaluation activities

No. Process Timing Responsibility
Review of the training needs (previous year WTET Plr’ Re9|§trar,
1 course evaluation, feedback) End of June Education Training
’ Team Leader (ETTL)
2 fi)rrneigarztljorztﬁ)fnannnuur:lb‘e)lra:f (tf;)iﬁf:s;gfl;rse Beginning of Jul WTET Dir, Department
9 ' ’ ginning of Suly Heads, ETTL
targets)
. . - WTET Dir, Department
3 Preparation of Mid-term plan Beginning of January Heads, ETTL
4 Preparation of course program (selection of End of July Department Heads, ETTL
scope, general program, schedule, etc.)
. . . EWTI Directorate,
5 Assignment of responsible trainers End of June Department Heads.
6 Follow-up survey After 3-6 months of Trainers, ETTL
training
7 Impact survey End of fiscal year Trainers, ETTL
WTET Dir, Department
rterl rt E f rt
8 Quarterly repo nd of quarter Heads
9 Annual report End of fiscal year WTET Dir, Department
Heads

Third Quarter Fourth Quarter First Quarter Second Quarter
o Jan Febh Mar Apr May Jun Jul Aug Sep Oct Nov Dec
>
9 Consolidation of Annual Plan
o Budget by MoF o
5 [ ] Annual Report ji
= * ~ Pr i ¢
> . - eparation - T
) Main Activities — Main Activities
= Finalization
2 O— ® o *
- Finalization of the Cepslibion,
. Annual Plan
Budgeting for next year
——f
o o _ o
Quarterly Plan Quarterly Plan Quarterly Plan Selection of Quarterly Plan
. . Practice Sites . .
Quarterly Quarterly | ¢ + Quarterly Quarterly
Report Report Workshop Arrangements Report Report
Eqg. Maintenance
@ s s EEEEE RN EEEEEE NN EEEEEENEEEEAEEEEEEEEEEEEEEEEEEEEES - Internal Training @rrsEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEER *
Internal Training (TOT) (TOT) Internal Training (TOT)
Recruitment N Recruitment
Preparation GWICourse Eva/Reporting Preparation GWI Course Eva/Reporting
Recruitment Recruitment
Preparation  Drilling Eva/Reporting Preparation  Drilling Eva/Reporting
Pr—l)
On-demand Recruitment
¢ 2! course v p
va/Reporting Preparation WR Course
Recruitment _
| pr— & .
va/Reporting Preparation GIS Course

Source: Prepared during the discussion EWTI trainers work session, July 19, 2017

Figure 1: EWTJI’s standard annual schedule (planning and implementation of training courses)
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The actual process for planning for number of training participants and training courses per year is as

follows.

1. Decision of top management of EWTI for total number of trainees to be trained during the
coming budget year (based on the 5 year strategic plan).

2. The director of the water technology education and training directorate along the team leaders
under the directorate discusses and distribute the total number of trainees to be trained under each
the team.

Each team allocates the total number of trainees to the training courses under the team.

4. The team will submit their draft plan to the WTET directorate and the directorate compiles the
draft training plan accordingly.

5. The draft training plans along with other operation plans of EWTI are presented and discussed in
the general assemble of EWTI staff.

6. After getting approval of the draft training plan from the general assembly, WTET directorate

prepares the detail training plan with the implementation schedule.

3-3 Guiding manuals / Guidelines for planning
B Currently, there are no guidelines and manuals for training planning. However, the guidelines on
training management are under development by EWTI as of February 2018. The process of
annual training plan, presented in table 5 is subjected to change according to the contents of the
guidelines.
B Due to lack of guidelines and manuals for planning the following problems have been observed.
- Overlapping of training courses which causes shortage of accommodation.
- Delay of notification (invitation) of training courses to respected organizations.

- No complete training report (without evaluation).

3-4 Strategic plan
There is a strategic plan of EWTI 2015/16 to 2019/20 which is emanated from GTP II. This has

components of five year major activities including training and other operations.

3-5 Degree of understanding of the strategic plan

B EWTI management staff fully participated in the drafting of the plan. General staff of EWTI are
oriented the contents of the plan by the strategic plan preparation team after the first draft was
completed.

B After end of each year, each department makes a review and proposes any necessary revision to

the planning department. Therefore, at least management staff thoroughly understands the plan.

11
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3-6 Selection of trainees

5) Pre-notification of annual training courses

After the planning of annual training plan by Water Technology Education and Training Directorate
between every June to July, Registrar office dispatch pre-notification of EWTI’s annual training
schedule to concerned organizations such as MoWIE, Regional Water Bureaus, Enterprises and
Private/NGO in every August. Concerned organizations reply and inform to EWTI their interested
training course titles and number of participants, so that EWTI can confirm potential number of
trainees for each training course. Pre-notification does not include information about required

qualification of trainees such as education level and work experience.

6) Invitation to training course

One month before training commencement, Registrar office sends an invitation letter to each
organization. The letter includes information on training title, date, acceptable number of participants
and registration process, but does not mention about required qualification. Concerned organizations
select participants for EWTI training from their staff based on their own criteria and send the
information of the participants to EWTIL. Registrar office confirms the participants by the document
sent from the concerned organizations 7 to 15 days before the training. In the case that the expertise of
the participants is different from the technical area of the planned training course, Registrar office
inquires the reason to the concerned organizations and could reject in case there is no reasonable

explanation.

General flow and process for trainee selection for EWTI training courses are shown in Figure 2 and

Figure 3.
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EWTI

Water Technology Training and Education Directorate
(Preparation of annual training plan)

Registrar office
(Preparation of pre-notification and Invitation letter)

AN
ification d%tio letters
| N\ ~N

Organizations that dispatch trainees to EWTI

'
Regional Water Bureau

Trainees a*e selected by each organization and dispatched to EWTI

l \4 VL
Trainees

Figure 2: General flow of trainee selection for EWTI training courses

Preparation of annual training plan

Between Jun to July WTET Directorate

Pre-notification of annual training schedule to concerned organizations

In August Registrar office

1 month before training Registrar office

Selection of trainees by concerned organizations and reply to EWTI

15 days before training Concerned organizations

Confirmation of trainees

7 days before training Registrar office

Implementation of training course

WTET Directorate

Figure 3: General process of trainee selection for EWTI training courses
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4 Training budget and procurement

4-1  Amount of budget and breakdown for the past 3 years.
Allocated budget for the last three years is shown in Table 8. The budget is usually allocated with two
parts: “Recurrent” and “Capital”. The Recurrent budget includes the expenditure for regular
operational activities or non-project costs (ex. staff salary, stationary, fuel and lubricants, facility
maintenance) whereas the Capital budget refers to the budget allocated for project (ex. construction
and major equipment procurement). Moreover, the budget is classified into different programs.
For instance:

“1. Management & Administration Program” budget includes all the necessary budget (Recurrent
and Capital) required for each EWTI’s support directorate including office of Director General
(Planning, Human Resource Management, Finance & Procurement, Property & General Service and
Change Management Directorates) and “2. Water Technology Training Program” budget includes all
the necessary budget (Recurrent and Capital) required for operation of Water Technology Education

and Training Directorate.

The budget amount of EWTI for the year 2015/2016 was relatively lower compared with the budget
amount allocated for the year earlier (2014/2015). However, much more improved amount of budget
was allocated (even higher than 2014/2015) for the year 2016/2017 for both recurrent and capital
budgets of EWTL.

Table 8:  Approved Budget for Three Fiscal Years (2014/2015, 2015/2016 & 2016/2017)

Unit: Birr
it 2014/2015 2015/2016 2016/2017
ems
Recurrent Capital Recurrent Capital Recurrent Capital
1. Management &
Administration Program 7,836,900 0 7,771,000 0| 11,259,475 0
2 Water Technology Training | - 7,163,100 0| 6,689,000 0| 9876388 | 6,335,623
rogram

3. Laboratory Building Design
Sub-Program 0 0 0 626,000 0 0
4. Laboratory Equipment
Purchase Sub-Program 0 0 0 3,017,000 0 0
5. Building Construction for
Class Rooms & Boarding 0 0 0 | 57,217,000 0 0
Rooms
6. Research & Technology 0 0 0 0 2993.894 0
Transfer Program ’ ’
7. TVET Support &
Competency Assessment 0 0 0 0 1,070,079 0
Program
8. Specialized Laboratory
Service Program 0 0 0 0 1,329,600 | 23,664,377

Sub-total 15,000,000 0| 14,460,000 | 60,860,000 | 26,529,436 | 30,000,000

Total 15,000,000 75,320,000 56,529,436
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4-2 Process of budget planning
Table 9:  Process of Budget Planning

Process Timing (month) Responsibility
1 | Budget ceiling is notified from MoFEC January to February MoFEC
to EWTI
2 | Planning Directorate notifies to each Beginning of March Planning Directorate
Directorate to prepare and submit
plans
3 | Each team prepares work plan and End of February Each Directorate
submit to Directorate
4 | Directorate compiles all plans of the March Each Directorate

teams and submits to Planning
Directorate

5 | Planning Directorate compile EWTI’s Middle of March Planning Directorate
plan and submit to both MoWIE and
MoFEC.

6 | Budget is approved by MoFEC and Around July 7 MoFEC

notified to EWTI

4-3 Challenges in budget implementation
B Interview to Planning Directorate and Finance Directorate
The approved budget amount is always not satisfactory to cover or to be responsive for the requested
item of the budget code. Another challenge is immediate budget transfer (money from one code to
another) is not possible following the release of approved budget. It is only possible after elapse of six

months.

5 Existing training courses and materials
This chapter describes the baseline information of only 4 technical areas, namely, GI, DT, DMMT and

EMMT.

5-1 Training contents
B Training modules and allocated hours of lecture and practices are shown as Table 5. According to
the actually implemented courses in 2017/18, the proportion of the lectures, practices and field

activities is shown in table below;

Table 10: Proportion of lecture, practice and field activities for four target courses

Course Lecture Practice Field
Gl 53.13% 0.00% 46.88%
DT 25.00% 20.83% 54.17%
DMMT 46.11% 28.89% 25.00%
EMMT 19.44% 41.67% 38.89%
15
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5-2 List of training materials

No standard set of the training, teaching and learning materials. Each course has different set of
materials.

Modules and textbooks/materials are not matching one to one.

Many documents (at least 1/3, potentially >50%) are more than 10 years old.

There are a number of power point presentations for each course, kept with individual trainers
(presentation files are under collection and compilation).

There is an effort to re-format the training, teaching and learning materials according to the TVET
standard formats (learning modules and TTLM).

With the JICA fund, TTLM for 3 training areas, Electro-Mechanical Equipment/Machinery
Maintenance (EMMM), Water Well Drilling and Construction (WWDC) and Waterworks Site
Construction Management (WWSCM) was developed for EWTI based on already developed
Occupational Standards aiming to use it for long term training. However, the developed TTLM is
limited to Learning Guides and lacks two components, namely, the Teacher’s Guide and
Assessment Packet. Since EWTI has not yet started the long-term education, developed TTLM
has not yet been utilized. As a subsequent step, EWTI has a plan to develop the learning modules
and teaching materials using the format of TTLM for its short-term training courses. Currently,
TTLM format has not yet been used in any of EWTI training courses.

There is TTLM manual prepared by Ministry of Education in 2012.

16



Project for Strengthening Capacity for Training Operation and Management for EWTI
Organizational Baseline Information JICA-EWTI Project

/

\
What is TTLM?

The training, teaching and learning materials are teacher-made printed instructional aid that
supplements the teacher’s oral and visual instructions. It is a well-designed and carefully developed

learning aid that provides detailed instructions to the trainee.

Components of TTLM

The TTLM is composed of the following three packages that serve as learning aids in meeting the
learning outcomes of the training program.

B Teacher’s guide

B Learning guides

B Assessment packet

Features of TTLM

B Directly related to the occupational standards and the curriculum.

B An instructional media that is individualized, self-faced instruction allowing the trainee to learn
and move along independently without much or constant direction, correction and instruction
from the teacher

B Designed by the teacher to fit local condition and appropriate to intended trainees

B Designed in a way that address the learning for all the learning outcomes within one learning
module

B Main users of TTLM are the trainee, teacher and assessor.

(Source: TTLM development manual, Ministry of Education, March 2012)

.
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5-3 Preparation and approval process
EWTTI has been using the training materials for provision of the training courses which have been
conducted since EWTEC period with some or no modification to their contents. There is no formal
procedure or manual of approval process for preparation of new or modification of existing training

materials.

5-4 How to keep training material
B Except reference books all the training text materials are kept with individual trainers.

B The training materials are not listed according to training modules.

5-5 Equipment
All the equipment including machineries, vehicles, office equipment etc. is recorded in annual

inventory.

&t

Bin card. When the equipment is taken, this bin Annual inventory
card has to be filled. (There is a column for item name, quantity, price
and condition. Price column is not filled.)

6 Trainers
This chapter describes the baseline information of only 4 technical areas, namely, GI, DT, DMMT and
EMMT except 6-1.

6-1 Number of trainers
Table 12: Number of Trainers (as of December 2017)

Total No. of No. of No. of
Department Training Courses in charge approved existing vacant
position staff position
Office of WT Education & 1 1 0
Training Directorate /Director/
Water Resource Gl, DT,
Development & Drilling Well Rehabilitation 15 9 6
Technology Education & GIS and Remote Sensing
Training Department
Electro-Mechanical & Drilling | DMMT, EMMT, 16 9 7
Machineries Maintenance EMMT for TVET
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Total No. of No. of No. of
Department Training Courses in charge approved existing vacant
position staff position
Technology
Irrigation & Drainage Irrigation and Drainage
Engineering Technology 9 5 4
Education & Training
Department
WSE, Contract Administration and
waer uppy & Sevrzge | L EneOE T, St
Technology Education & ’ 11 9 2

Non-revenue Water Management,
Water Service Management
WSE for TVET

Training Department

Renewable Energy
Development Education & 8 1 7
Training Department

60 34 26

Total

Training for meteorology trainees, and post graduate diploma in meteorology are given by another department were delivered by the

outsourced trainers.

6-2 Educational background and working experience

B CVs of staff members under Water Technology Education & Training Directorate are attached in
Annex 2. The summary of the trainers’ educational background in Water Resources Development
and Drilling Technology Department (WRDDT) and Electro-mechanical and Drilling Machinery
Maintenance Technology Department (EM/DMMT) is shown in the tables below;

Table 13: Educational Background of the Project Counterpart Staff (for 4 courses)

SR Course in Master degree Bachelor degree Others Total
charge holder holder
Director - 1 0 0 1
WRD/DT Gl, DT 3 4 2 9
EM/DMMT DMMT, EMMT 1 5 3 9
Total - 5 9 5 19
Table 14: Number of Work Experiences of the Project counterpart Staff (for 4 courses)
Department Course in 1-10 11-20 More than 21 Total
charge
Director - 0 1 0 1
WRD/DT Gl, DT 4 3 2 9
EM/DMMT DMMT, EMMT 4 2 3 9
Total - 8 6 5 19

B There are two COC holders (both have level 2 in Drilling Technology) in WRD/DT department.

B Though the practical skill levels are not found from the staff records, many trainers are in need of

improvement of practical skills, according to the Experts’ observation.

B Required qualification for each post under Water Resource Development & Drilling Technology
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Education & Training Department and Electro-Mechanical & Drilling Machineries Maintenance

Technology Education & Training Department is summarized below.

Table 15: Required qualification for EWTI staff for 4 pilot technical areas

1) Water Resource Development & Drilling Technology Education & Training Department

ltem Qualification Requirement No of No of No of
No Job Position Profession Level of Experience | Approved Existing Vacant
Education in Year Positions Staff Position
Hydrology Eng. or
1 Team Leader Drilling Eng. Bsc or Msc 7or5 1 1 0
Hydrogeology or
Senior Hydrogeologist Geology Bsc or Msc 8orb6 1 0 1
3 | Senior Hydrologist Hydrology or Geology Bsc or Msc 8orb 1 1 0
Senior Geophysist Geophysics Bsc or Msc 8orb 1 0 1
Senior Drilling Drilling Technology or
5 | Technologist Geology Bsc or Msc 8orb6 1 1 0
Senior Water Resource | Water Resource Dev't
6 | Dev't & Mgt Expert (or Mgt) Bsc or Msc 8orb 1 0 1
Senior GIS & Remote GIS, Remote Sensing
7 | Sensing Technologist or ICT Bsc or Msc 8orb 1 1 0
Geologist Geology, Hydrology Bsc or Msc 6or4 1 1 0
9 | Junior Geologist Geology Bsc 0 1 1 0
BSC, College
Drilling Super Intendent | General Mechanic, Dip., 10+2,
10 |1l Auto Mechanic 10+1 2,8,9,10 1 0 1
BSC, College
General Mechanic, Dip., 10+2,
11 | Chief Driller Il Auto Mechanic 10+1 2,8,9,10 2 1 1
Junior Drilling Electrical or General Bsc, College
12 | Workshop Intendent | Mechanic Diploma 0,6 1 1 0
College
Electro-mechanic or Diploma,
13 | Assistant Diriller | General Mechanic 10+2, 10+1 0,1,2 2 1 1
Total 15 9 6

2) Electro-Mechanical & Drilling Machineries Maintenance Technology Education & Training

Department
Qualification Requirement No of No of No of
Item " - o
Job Position . Level of Experience Approved Existing Vacant
No Profession . ) - -
Education in Year Positions Staff Position
Mechanical, Electrical
1 Team Leader or Electro-Mechanic Bsc, Msc 7,5 1 0 1
Senior Mechanical Mechanical Eng. Or
2 Engineer Auto-mechanic Bsc, Msc 53 2 2 0
Senior Electro- Electro-Mechanical,
3 mechanical Engineer Electrical Bsc, Msc 53 1 1 0
Senior Electrical Electrical or Electro-
4 | Engineer mechanical Eng Bsc, Msc 53 1 1 0
Senior Auto-mechanic Auto-mechanic or
5 Technologist Mechanical Eng Bsc, Msc 53 1 0 1
Electrical or Electro-
6 | Electrical Engineer mechanical Eng Bsc, Msc 4,2 1 0 1
Mechanical Eng. Or
7 Mechanical Engineer Auto-mechanic Bsc, Msc 4,2 1 0 1
Auto-mechanic or
8 Auto-mechanic Mechanical Eng Bsc, Msc 4,2 1 0 1
Junior Electrical Electrical or Electro-
9 | Engineer mechanical Eng BSC 0 1 1 0
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Qualification Requirement No of No of No of
ltem " - .
Job Position . Level of Experience Approved Existing Vacant
No Profession . ) o -
Education in Year Positions Staff Position
Junior Mechanical Mechanical Eng. Or
10 | Engineer Auto-mechanic Bsc 0 1 0 1
Junior Auto-mechanic Auto-mechanic or
11 | Technician Mechanical Eng Bsc 0 1 0 1
BSC, College
Electro-mechanic or Dip., 10+2,
12 | Technical Assistant I Auto-mechanic 10+1 2,8,9,10 4 4 0
Total 16 9 7

6-3 Capacity of trainers to deliver training
To overview the capacity of EWTI trainers, self-evaluation was conducted in the aspects of
instructional design competency, training management competency and technical competency.
Instructional design competency includes the areas of A. Research and analysis, B. Training
development and C. Training delivery and evaluation, Training management capacity includes D.
Information and knowledge management and E. Activities management. Technical capacity is
evaluated in the aspect of knowledge and skills for the technical fields of 1. Groundwater Investigation,
2. Drilling Technology, 3. Drilling Machinery Maintenance Technology and 4. Electro-mechanical
Maintenances Technology. The check list for self-evaluation and the results are shown in Table 16,
Table 17 and Table 18.

Table 16: Check list for instructional design and management competency

Core Check List
Competency
A. Research 1. Understanding of what and how to conduct an action research for planning of training program.
and Analysis 2. Development of the Research Instruments (Field plan, check lists, questionnaire, etc.)
3. Implementation of action research (Interview, questionnaire, Focus Group Discussion, etc.)
4. Data analysis and report writing.
B. Training 5. Planning of Training (Set proper objectives, target, methodology, course contents, etc)
Development 6. Development of the training materials (Handout, Presentation, Teaching aid etc)
7. Development of Assessment tools (level 1 - 4 Evaluation of training)
8. Improvement of Training program based on the results of the field validation
C. Training 9. Designing of the delivery plan (Assignment plan, scheduling, training plan)
Delivery and 10. Presentation and facilitation of the training program
Evaluation 11. Evaluation of Training (Quantitative and Qualitative)
12. Report Writing (Effectiveness, efficiency of the training, Lesson Learned)
D. Information 13. Use of ICT (Word, Excel, Power Point, e-Mail, Web browser, SNS etc.)
and Knowledge | 14. Collecting Information and knowledge (Through resource documents, Report, Website etc.)
Management 15. Organizing the Information and Knowledge (Filing, archiving, indexing, storing, etc.)
16. Sharing 1&K (Regular meeting, newsletter, official Gmail, update FB, etc.)
E. Activities 17. Planning of the Activities (Monthly, trimester, annual plan)
Management 18. Process Management (Update of the Schedule, countermeasure and lesson learned)
19. Output Management (Submit on time, received approval by the director/client, etc.)
20. Report Writing (Report of planning, process and output management)
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Table 17: Check list for technical competency

Category Tasks
1. Groundwater | Module 1: Groundwater Hydrology/ Occurrence and Movement of Groundwater
Investigation Module 2: Groundwater Investigation Methods

Module 3: Drilling technology and well management
Module 4: Geophysical logging test

Module 5: Pumping test

Module 6: Ethiopian Geology and Hydrogeology
Module 7: Ethiopian Geology and Hydrogeology
Module 8: Groundwater modelling

Module 9: GIS and remote sensing

2. Drilling Module 1: Introduction to Geology and Hydrogeology
Technology Module 2: Drilling Administrative Techniques

Module 3: Units of Measurements

Module 4: Drilling machines and Tools

Module 5: Drilling Technology

Module 6: Function of the Drilling Machine

Module 7: Drilling Data collection and report compilation
Module 8: Drilling Troubleshooting

Module 9: Drilling Rig Field Visits

Module 10: Practical Drilling in the Field

3. Drilling Module 1: Basic Knowledge
Machinery Module 2: Diesel Engine
Maintenance Module 3: Rig Carrier Truck
Technology Module 4: Auto Electricity

Module 5: Cable Tools (Percussion) Drilling Rig
Module 6: Top Head Rotary Drilling Rig
Module 7: Air compressor & DTH air hammer

4. Electro- Module 1: Basic Electricity & Electrical Measurements
Maintenances Module 2: Basic Electronics

Technology Module 3: Electrical Machines & Control System
Training Module 4: Submersible Pump

Module 5: Introduction to Programmable logic controller
Module 8: Maintenance Management

6-3-1 Instructional design and training management competency of EWTI trainers

The results of instructional design and training management competency show the following
tendencies.

B Generally it shows low level to acceptable performance in all 5 categories.

B Among 5 categories, Research & Analysis and Training Development indicate relatively lower

competency, which includes training needs survey analysis and training material preparation etc.

6-3-2 Technical competency of EWTI trainers

The results on the technical competency of EWTI staff show the following general tendencies.

B Generally all the staff members show the lack of knowledge and skills.

B Comparing the results among the four pilot training areas (GWI, DT, DMMT and EMMT), the

trainers for DT show relatively better basic knowledge and skills than the others
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B Whereas the trainers for DMMT staff indicated as having relatively lower basic knowledge and

skills as compared to the others.
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Table 18: Summary of the EWTI Trainers competency assessment

(1) Instructional DeSign and Management CompetSHCy Research & Analysis 'I'Ir:r;imn;ng;jle[llisrf;nt Training Delivery KM = T;:tw M
No [ Department Name Posision 1213|4567 |89 ([1w0|11|[12|1B]|14][15]|16]|17[18]19]20 Score level
1 |GW Tamiru Fekadu WRDDT Team leader 313 |3 (3|3 |4 (23|23 (22|23 ]|2]2(3|3]3](3 Very high performance and self suffcient to do or to teach
2 |GWM Mengesha Sisay S. Geophysist 4013|3343 |43 |23 33|33 ]2]2]3]3]2]3 ® oter s by him/herseif
3 |GWM Zemenu Addis S. Hydrologist 422 133 (1 [1[3 ]38 ]2 1|3 [1[1[1]3]3]2]2 . Relatively high performance and able o do or teach other
4 [pT Bizuneh Demissie S. Drilling Technologist 333233123333 ]2|3|3]1[3|3]3]3 staff with minimum help of the expert or other staff
5 |DT Dereje Fekade Geologist 2 (22 |1 2|21 [1|2]38 |83 |2 |2|2|2]2]3]|3]3 s Acceptable performance and able to do or teach other staff
6 |DT Gizachew Getahun Drilling Atiendant 2122 22 2122222321 ]1]2]2]1]2 with some support of expert or other staff
7 |oT Zewdu Seifu Directore 2 (23 f2f2fa 1|1 ]2]|a|t]2]a|3|2]3|3|2|[2]2 . Low level prormance and aie o coby song supportf
8 (DT Atikilt Abiha Trainining Oficer 1123323 |2]|4fa|3]|3|a|s]|aft]2]2]2]3 expertor staff but not able to teach other staff yet
9 |DMMT Alemayehu Berisisa S.Mechanical Enginer 32|32 |3 (3|1 |2 |33 |22 (3|3 |2]|2(3]|1]1][1
1 Never did before and no idea on how it can be done
10 [DMMT Melaku Behailu S. Mechanical. Enginer 1Tt 1 {212 (222|222 |13 |22 (3]2]2]2
11 [EMMT Endalemahu Endale Sen. Elec. Mech.Engin 2 3|3 )23 (3|2 1|3 |3 |32 |2]2|2|2]3]|3]|2]2
12 [EMMT Gutema Terfassa Junior Eletrc. Engin. 1111 {213 (2|1 1|3 |2]]2|3 (3|3 |4(2]1]3]4
13 |EMMT Alemwork Gudu S. Electrc. Engineer 2 2|2 )23 (3|22 |2]|2]|3 |3 (3|3 (3 [2]3]|]2]2]2
14 |Water Supply Lolo Adgo Expert 4 |3 |4 |3 |4 [3 |4 |4 |3 [3 4444 |4]|3][3]|4]4]4
15 [Water Supply Nigussi Alemu Civil Enginer 4 |4 |4 )5 |5 (5|4 |5 5|5 |45 (5|5 |5 |5([4]4]4]5
2.532.27 |2.53 |2.3312.80|2.93 | 2.07 |2.13 | 2.60 |3.00 {2.60 |2.60 {2.93 (2.87 (2.53 |2.20 | 2.80 | 2.53 | 2.40 |2.73
Average 242 248 2.70 263 262

Technical Competency

(2) Technical Competency (Knowledge)

Gl DT DMMT EMTT

No Department Name Posision 112 |3[4[5[6[7[8])9])1)2]|3]|4]|5|6[7[8[9|10|1]|]2|3]|]4]5]6]7[1]2[3[4[5[F6
1 |GWM Tamiru Fekadu WRDDT Team leader 332|333 |3 |33 |3 |2]|4|2]2|2|2]2]2]2
2 |GWm Mengesha Sisay S. Geophysist 3|3 |1 |33 ([1]1
3 |GWM Zemenu Addis S. Hydrologist 2 1 2|3
4 |DT Bizuneh Demissie S. Drilling Technologist 2 |42 2112 [1]1
5 |DT Dereje Fekade Geologist 3|33 |22 (3|3 |1 2|3 |3 |33 ]|3|2]|4([3]3]1
6 (DT Gizachew Getahun Driling Attendant 2 (33|33 |33 [2]3]2
7 |DT Zewdu Seifu Directore
8 |DT Atkilt Abirha Trainining Officer
9 |DMMT Alemayehu Berisisa S.Mechanical Enginer 414211 (2]2]2
10 |DMMT Melaku Behailu S. Mechanical. Enginer 4 (3 |1 11113 f[4]2]1([1]3
11 |EMMT Endalemahu Endale Sen. Elec. Mech.Engin 3 (3[4 ]3]2 (3
12 |EMMT Gutema Terfassa Junior Eletrc. Engin. 4032221
13 [EMMT Alemwork Gudu S. Electrc. Engineer 313 (3 ([2(2]2
14 [Water Supply Lolo Adgo Expert
15 [Water Supply Nigussi Alemu Civil Enginer

e 260 )2.80 [2.00 (250 | 2.25 | 2.00 (2.25 | 1.75 | 2.25 [ 2.67 | 2.67 | 3.33 | 2.67 | 2.67 | 2.33 | 3.00 [ 2.33 | 2.67 | 1.67 [4.00 | 3.50 [ 1.50 [ 1.00 | 1.50 [ 1.50 | 1.50 | 3.25 | 3.25 [2.75 | 2.00 | 1.75 [2.25

2.21 260 2.07 2.54

Technical Competency

(3) Technical Competency (Skill)

Gl DT DMMT EMTT

No Department Name Posision 1123|4567 [8])9]|1])2]|3]|4]|5|6[7[8[9|10|1]|]2|3]|]4]5]|]6]|]7[1]2[3[4[5[6
1 |GWM Tamiru Fekadu WRDDT Team leader 33|23 |3 (3|3 |23 (|3 |2]|4f2]2]|2]|3([2]2]1
2 |Gwm Mengesha Sisay S. Geophysist 2|2 101 (1 [1
3 |GW Zemenu Addis S. Hydrologist 2|2 2|3
4 |DT Bizuneh Demissie S. Drilling Technologist 3 2 1412 |41
5 [DT Dereje Fekade Geologist 2122 (1 1 2 (1 1 1 3 |3 (|33 ]2 (2]2](1 3|1
6 |DT Gizachew Getahun Drilling Attendant
7 DT Zewdu Seifu Directore
8 [DT Atkilt Abirha Trainining Officer
9 |DMMT Alemayehu Berisisa S.Mechanical Enginer 33 (2|11 ([1]1
10 |DMMT Melaku Behailu S. Mechanical. Enginer 403 |11t f1r 113421 f1]3
11 [EMMT Endalemahu Endale Sen. Elec. Mech.Engin 33|43 [2]3
12 [EMMT Gutema Terfassa Junior Eletrc. Engin. 3|2 (1111
13 |EMMT Alemwork Gudu S. Electrc. Engineer 2122 (2(f2]|2
14 |Water Supply Lolo Adgo Expert
15 |Water Supply Nigussi Alemu Civil Enginer

- 22512.252.00 (167|167 |2.00 1.67 | 1.67 | 2.33 [3.00 | 2,50 | 3.50 |2.67 | 2.00 | 2.00 | 3.00 | 1.67 | 3.00 | 1.00 [ 3.50 | 3.00 [ 1.50 | 1.00 | 1.00 [1.00 |1.00 | 2.75 |2.75 [2.25 | 1.75 | 1.50 [2.25

1.94 243 1.7 22
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6-4 External trainers/lecturers

B All four courses of the project target are partially covered by the external trainers/lecturers. The
proportion of the coverage for the first training courses in the fiscal year 2017/18 is shown as
table below.

B The proportion is calculated according the time allocated only. Therefore, figures do not
necessarily represent the degree of reliability on the external trainers, as the importance of the
external trainers in terms of contents and quality of the training is not considered in the shown
table.

B As shown in the table, the field activities of GI course, the lectures and practices of DMMT
course are largely covered by the external trainers, while all the lectures of EMMT course and the
field practices of DT, DMMT, EMMT courses are covered all by the EWTI staff.

B The objectives and contents of the field practices are not very clear, as there are little documents
related to them.

Table 19: Proportion of time coverage by external trainers for four target courses
Lecture (days) Practice (days) Field (days) Total

Course Name External  |Allocated time, CZ::::" External |Allocated time CZ‘;T:::Y External |Allocated time C:‘;f::;y External  |Allocated time CZ‘)’:;?::V
Gl Shumet Kebede 4 17 23.53% 0 0 0.00% 15 15, 100.00% 19 32 59.38%
Sub Total 4 17. 23.53% 0 0 0.00% 15 15 100.00% 19 32 59.38%
DT Geremew Game 2 12 16.67% 0 10 0.00% 0 26 0.00% 2 48 4.17%
Endris Mohammed 0 12 0.00% 3 10 30.00% 0 26 0.00% 3 48 6.25%
Wakgari Furi S 12 25.00% 0 10 0.00% 0 26 0.00% B 48 6.25%
Sub Total 5 12 41.67% 3 10, 30.00% 0 26 0.00% 8 48| 16.67%
DMMT |Tamrat Abate 1.5 16.6 9.04% 0.5 10.4 4.81% 0 9 0.00% 2 36 5.56%
Endris Mohammed 10.1 16.6 60.84% 5.9 10.4 56.73% 0 9 0.00% 16 36 44.44%
Sub Total 11.6 16.6. 69.88% 6.4 104, 61.54% 0 9 0.00% 18 36, 50.00%
EMMT |Getachew Woldemichael 3.5 0.00% 1.5 7.5 20.00% 0 7 0.00% 1.5 18 8.33%

Tsegaye Endale BI5 0.00% 7.5 7 18
Asfaw Mulatu 3.5 0.00% 1.5 7.5 20.00% 0 7 0.00% 1.5 18 8.33%

Yehualashet Woldemichael Bi5 0.00% 7.5 7 18
Sub Total 0 3.5 0.00% 3 7.5| 40.00% 0 7 0.00% 3 18/ 16.67%

*Total number of days for the training is calculated based on the actual training days (excluding off days).
*Proportion of the coverage is calculated with the number of the training days, due to the fact that there is no standard hours of lecture/practice/field practice.

26




Project for Strengthening Capacity for Training Operation and Management for EWTI
Organizational Baseline Information

JICA-EWTI Project

6-5 External professional partners

Table 20: List of external professional partners

Category Orlz::il;aotfon Field of Past Experience with Remark
Expertise EWTI
or Person
AAWSA Electro-mecha | Not known Possible partnership in terms of
Training Center | nical, Water supplying experienced
treatment Electro-mechanical employees
for EWTI's practical training
Batu TWSS Electro-mecha | Cooperate for field MoU was signed to continue
nical, Water demonstration of formally the cooperation for field
treatment electro-mechanical demonstration of
equipment operation and electro-mechanical equipment
observation visits for water operation and observation visits
treatment operation for water treatment operation
Adama TWSS ditto ditto ditto
Yirgalem TWSS | ditto ditto ditto
Hawassa TWSS | ditto ditto ditto
SNNP WWCE | Drilling Cooperate for field Possible partnership can be
machinery (rig | demonstration of drilling established (with signing of MoU)
Government . . . .
Organization & accgssorles) machmerles quraﬂon apq in the futurfe for ﬁeld.
operation observation visits for drilling | demonstration of various types of
machinery maintenance drilling machineries (rigs and
technology accessories)
Somali WWCE | ditto ditto ditto
Federal WWCE | ditto ditto ditto
Oromia Drilling | ditto ditto ditto
Enterprise
Addis Ababa Training, Not known MoU was signed to cooperate
Science & education and with training and education
Technology research program as well as to  conduct
University water technology related research
(ASTU) activities
Wello Training, Not known ditto
University education and
research
AG Consult Electro-mecha | Developed TTLM for some | Possible partnership for
nical courses of EWTI transferring training program from
one to the other if one of them
busy to do scheduled training
Private Derba Drilling Drilling Cooperate for field Possible partnership can be
Company Company machinery (rig | demonstration of drilling established (with signing of MoU)
& accessories) | machineries operation and in the future for field
operation observation visits for drilling | demonstration of various types of
machinery maintenance drilling machineries (rigs and
technology accessories)
Mr. Endris Mechanical Former staff as trainer,
Mohammed Engineering External trainer of DMMT,
participated in TGS/DMMT
Mr. Mulugetta Hydro- Former staff as trainer,
Individuals Kinfu geology External trainer of DT,
participated in TGS/DT
Mr. Shumet Hydro-g Former staff as trainer,
Kebede eology External trainer in

Geo-physical groundwater
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Categor OrN::il;aOtfon Field of Past Experience with Remark
gory g Expertise EWTI
or Person
investigation
Mr.Geremew Hydro- Former staff as trainer,
Game geology External trainer of well
rehabilitation
Mr.Tsegaye Electrical Former staff as trainer,
Engineering External trainer of Generator
Mr.Getachew Electro- Former staff as trainer,
W/Michael mechanic External trainer of Generator
W/o Yehualesht | Electro- External trainer of
mechanic Compressor
Dr.Berhanu GIS & Remote | External trainer of GIS &
Gessess Sensing Remote Sensing
Dr.Wakgari Furi | Hydro-geolog | External trainer of Drilling
y Fluid Technology
Mr.Beneberu Electrical Participated in TGS/EMMT
Engineering
Mr.Asfaw Electro- External trainer of Generator
mechanic
Mr.Tamirat External trainer of ECM

7 Monitoring and evaluation system
7-1  Method of training evaluation

B Pre-test is given to the trainees at the beginning of a training course and then, post-test is given
immediately after the completion of the training course. The test is prepared by each trainer.

B Both pre-test and post-test results are posted in the classroom during the training course, but
neither recorded or kept by Institute. The results of the tests are not systematically utilized as a
means of assessment of the training result, while the attendance is the major factor to determine
the successful completion of the training for each trainee.

B Questionnaires are distributed to trainees after completion of a training course to evaluate training
as a whole including venue, teaching material, teaching methodology, trainers’ capacity, etc. A
format of questionnaire is as below.

B The questionnaires are collected and kept by Registrar. The summary report of the trainees’
response is prepared only once at the end of a year (not after every training course). All the results
of the last year have not been prepared as of end of December 2017. The trainers check the results
individually by visiting Registrar office.

B Annual report is submitted to Director General with CC to WTETD. Director of WTETD
Directorate will inform to each Team Leader.

B There is Trainee’s Record Book of EWTI which was developed from the Trainee’s Record Book

of TVET. Unlike TVET’s case, EWTI’s record book shows only evaluation on attendance in a

training course.
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Ethiopian Water Technology Institute (EWTI)

Trainers Evaluation Form

improving the quality of Our Services

Please Summaries the training using the rating System below as a means of Maintaining and

Course Title:

Date:

On a scale of 1-5, with 1 being the lowest and S being the highest, please rate the following:

1.Training Delivery

Evaluation Criteria

Training Place and Venue

Provision of "I'raining Material ( Soft/hard Copy)

Relevance! Importance of the training

Training Topics/Area

Time schedule and Management

Practical exercise/Demonstration/Field Visit

Experience Sharing/Knowledge transter

FRIE RS

Registrar Office, Registration facility and facilitation

2.Capacity of the Trainers
Trainer Name : Mr
1. Training Methodology Competences/Approach

Evaluation Criteria

Greeted the audience warmly

Used a voice loud and clear enough to hear easily

Delivered a talk designed in a logical way from beginning to middle and end

Clearly described what to expect from the presentation

Used effective é‘lelnplr_'.‘.' and illustrations

Defined unlamiliar technical terms

A 2|+ P

Summarized the main points before finishing

2. Technical Competences of the trainer

Evaluation Criteria

'I'aughl le(:hnica”y accurate content

i

Answered technical questions from the audience

Gauged audience level of technical knowledge and adjusted the presentation
accordingly

Accurately broke down technical/complex concepts in a way participants
could understand

Training Evaluation Form
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Filed questionnaires collected from trainees of different courses. Training evaluation results of all the

training courses are summarized only once at the end of a year.

7-2 Frequency of training evaluation

Training evaluation is conducted after every training course as immediate evaluation (level 1 and

2 evaluation).

No regular monitoring and evaluation at trainees’ working places (level 3 and level 4 evaluation)

is conducted.

7-3 Way to reflect the results

No formal way of reflection (such as in training planning) but management staff discuss internally

and in case of serious issue the management give direction to the trainer for self-adjustment.
7-4  How is the evaluation data kept

The data in hard copy is kept in a separate box file in Registrar Office. The same data is also

available in soft copy in the same office.

7-5 Summary of evaluation results by the trainees

Although there was no report or summary of collected questionnaires, the registrar office has kept row

data (evaluation sheets filled by trainees) of 20 recent training courses in the past 2 years. The data

was summarized by the Project staff.

7-5-1 General evaluation for training courses

The results include training courses other than 4 target training areas as references. The target training

areas of the Project is colored gray.

Training delivery is assessed by one to five score for the following eight criteria in the evaluation

sheet.

Training place and venue
Provision of training material (soft/hard copy)

Relevance/importance of the training
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Training topics/area

Time schedule and management

Experience sharing/knowledge transfer

Practical exercise/demonstration/field visit

Registrar office, registration facility and facilitation

The score in Table 21 is the average of scores answered by the trainees for the above 8 criteria

calculated after calculating the average of scores by the trainees for each criterion. In addition,

percentage of score 4 and 5 is calculated assuming that score 4 and 5 are categorized as satisfactory.

The results indicate that trainees show relatively high satisfaction for most training courses except few

courses which mark below 4 for average score or below 80% for the rate of score 4 and 5.

Table 21: Evaluation results of training delivery for the past 2 years

Evaluation of Training Delivery

. . . L by trainees
Technical Area Training Duration Training Course
Average score % ofscore 4
and 5
Groundwater Oct 21,2016~ Jan 08,2017 | 1st (2016/2017) GWI 4.33 85.0%
Investigation (GWI) Febl13, 2017 ~ Mar 24,2017 | 2nd (2016/2017) GWI 3.97 82.2%
Drilling Technology Oct 21,2016 ~ Jan 08,2017 | 2nd (2016/2017) DT 4.99 100.0%
(DT) Oct 23,2017 ~ Dec 25,2017 | 2nd (2017/2018) DT 4.41 89.0%
Drilling Machinery Oct 21,2016 ~ Jan 08,2017 1st (2016/2017) DMMT 3.58 64.3%
iﬁ‘iﬁgiDMMT) Feb 13,2017 ~ Mar 24,2017 | 2nd (2016/2017) DMMT 429 84.5%
Electro-Mechanical
Maintenance Oct 30,2017 ~ Nov 23,2017 | 1st(2017/2018) EMMT 4.52 93.8%
Technology (EMMT)
GIS Jan 15,2018 ~Feb 08, 2018 | 2nd (2017/2018) GIS 4.63 94.6%
Feb 12,2018 ~Mar 09,2018 | 3rd (2017/2018) GIS 4.71 96.9%
Water Well
Rehabilitation Feb 06, 2017 ~ Feb 06, 2017 ;S;fjgifgg? Water Well 3.67 76.3%
(WWR)
1st (2016/2017)
May 29, 2017 ~ Jun 19,2017 | Non-Revenue Water 4.22 83.9%
Non-Revenue Water Management
Management 1st (2017/2018)
Feb 12,2018 ~ Feb 26,2018 | Non-Revenue Water 4.33 78.1%
Management
1st (2017/2018) Contract
Contract Dec 11,2017 ~ Dec 26,2017 | Administration and Project 4.44 92.0%
Administration and Management
Project Management 2nd (2017/2018) Contract
(CAPM) Jan 15, 2018 ~ Feb 05,2018 | Administration and project 3.86 75.4%
Management
st (2017/2018) Water
Sep 25,2017 ~ Oct 19,2017 | Supply Engineering 4.54 89.6%
Water Supply ..
Engineering (WSE) Software Application
Dec 11,2017 ~ Jan 02, 2018 | 214 (2017/2018) Water 4.46 87.5%
Supply Engineering
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Evaluation of Training Delivery

by trainees

Technology (IDT)

Technology

Technical Area Training Duration Training Course
Average score % of score 4
and 5
Software Application
1st (2017/2018) Sanitation
o . Sep 25,2017 ~ Oct 16,2017 and Solid Waste 4.55 89.1%
Sanitation and Solid
Waste Management Management —
(SSWM) 3rd (2017/2018) Sanitation
Feb 19,2018 ~ Mar 09, 2018 | and Solid Waste 4.75 95.3%
Management
Water Utility 1st (2016/2017) Water
Management (WUM) May 29, 2017 ~ Jun 19, 2017 Utility Management 4.23 79.2%
Surface Water and 3rd (2017/2018) Surface
Irrigation Design Jan 29,2018 ~ Feb 12,2018 | Water and Irrigation Design 4.21 81.5%

If each one of 8 criteria is compared, “1. Training place and venue” and “5.Time schedule and

management” show relatively lower score.

7-5-2 Evaluation for trainers

The evaluation results of both EWTI trainers and external trainers in the target 4 training areas are

summarized in Table 22. Trainers are assessed by the two aspects, “Training methodology

competences” and “Technical competences”. Each aspect was evaluated by one to five score with the

following criteria.

1) Training methodology competences

N,k

Greeted the audience warmly

Used effective example and illustrations

Defined unfamiliar technical terms

2) Technical competences

Ll .

The scores for the above 2 aspects, “Training methodology competences” and “Technical competence’

Taught technically accurate content

Used a voice loud and clear enough to hear easily

Clearly described what to expect from the presentation

Summarized the main points before finishing

Answered technical question from the audience

Delivered a talk designed in a logical way from beginning to middle and end

Gauged audience level of technical knowledge and adjusted the presentation accordingly

Accurately broke down technical/complex concepts in a way participants could understand

)

in Table 22 are calculated in the same way as that of training delivery. The results indicate that;

32




Project for Strengthening Capacity for Training Operation and Management for EWTI
Organizational Baseline Information JICA-EWTI Project

B Almost all trainers show high score more than 4 in the 2 aspects except few cases. Even a trainer
who got relatively lower score in some training course show higher score in other occasion.

B There is no clear difference in score among different technical fields.

B There is a tendency that a trainer who shows lower score in “Training methodology competences”
also shows lower score in “Technical competence”.

B Although the scores of guest lecturers tend to show relatively higher than those of EWTI trainers,
the gap is small.
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Knowledge management

8-1 Training document management

See 5-4.

No linkage of training documents (materials) and library services.
Internal network is absent.

Poor internet services may hamper active information collection for training staff.

8-2 Information management of training evaluation

8-2-1 Mechanism for collection, management and store of information

Regarding evaluation of EWTI’s trainees, currently there is a pre-test and immediate post training
evaluation but these results are not reported to any directorate.

The evaluation of trainers (of both the external and internal) is conducted with the evaluation
form prepared by Registrar office and a compiled report of this evaluation is prepared by registrar
office and reported to Water Technology Education and Training Directorate. However, there is

no proper mechanism for management and storage of this information in EWTL

8-2-2 Mechanism for utilization of information

The mechanism for utilization of the training evaluation information is not clear or well

established in EWTI.

8-3 Library operation and management

There is a library in the old building (no improvement from EWTEC period)

A temporary team leader of the Library and Printing Team is taking care of the library. The post
for librarian has been vacant (for about 6 months).

All the books are registered in a registration book (in Excel format). Total of 707 books is

registered.
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@y O $S kohtéh TLntC
MINISTRY OF WATER .IRRIGATION AND ELECTRICITY
PR, LT TINTANLE PR
FIXED ASSETS TRANSFER FORMAT ( FAT F
TNLEY LOATANLD: M P,

ne Al A%Ah (AL ek eHANLAT Fm T A A-hd HO-5
T PTC I
h&a P hGA
Tm P71 &1PC +m P RPC

1|Mechanical engineering reference book n&rc 2
2|Principle of fluid mechanics N&7C 2
3|Mechanics of materials nerc 2
4|Strength of materials and structure neeC 2
5|Introduction to mechanical engineering N&7C 2
6[Heat and mass transfer NRTC 2
7|Engine testing theory and practice nerc 2
8|Fluid mechanics and termino dynamics of n&rC 2
machinery

9| Mechtronics nerc 2
olnia: c L 1 nccioane: Odamr a0

Excel format for book registration

B The books are placed separately according to each technical field such as “groundwater
technology, GIS, Electrical engineering, Construction and Surveying, General knowledge etc. but
some are misplaced (not properly organized).

B The size of the shelf cannot accommodate books or documents with large size (the shelf size is

too small).

B Technical reference books are limited.

All books in the library. hre are 707 books Books cafegorized in different technical ﬁd.
registered. Some are misplaced.
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Temporary book keeper (acting team leader of The shelf does not accommodate tall files and
Library and Printing Team) books. The size is not appropriate designed.

Borrower’s card is attached with each book Borrower’s cards are kept in a drawer without
(library pocket) using registration book.

There are 6 individual desks to study Old training materials (copy of text books) are
simply piled without being classified.

8-4 Situation of library usage

B The post of librarian has been vacant for about 6 months. During the 6 months, there has been no
library service for trainees but there is for EWTI staff. Some EWTI staff members have borrowed
reference books.

B There is borrowing procedure by using borrower’s card (library pocket). There is a registration
book but not utilized. The borrower’s cards are simply kept in a drawer without keeping any

record.
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B There is no fixed due date to return the borrowed books. A borrower makes agreement with a

librarian for the duration of borrowing. Generally, the duration of borrowing is 1 week for

important and demanded books and about 1 month for less demanded books.

B Some EWTI staff visit the library and read books and newspapers.

9 Public Relations

9-1

B Publication of newsletters is every 3 months. So far, 3 volumes have been published since July

Publication of newsletter

2008 (Ethiopian year) as of July 2017.
B 1000 to 2000 copies are printed every time and distributed to stakeholders.

Table 23: List of Organization for Newsletter Distribution

No. Name of Organization Locat'lon .Of Numbgr of
Organization Copies
1 Ministry of Foreign Affairs Fil Wuha 50
2 Ethiopian Mapping Authority Fil Wuha 50
3 | Ministry of Education Arat Kilo 50
4 | The House of Peoples' Representatives Arat Kilo 50
5 | The House of Federation Arat Kilo 50
6 | Office of EPRDF Arat Kilo 50
7 | Ministry of Finance & Economic Cooperation Sidist Kilo 50
8 | Ministry of Health Senga Tera 50
9 | Ministry of Culture & Tourism Senga Tera 50
10 | Social Security Agency Senga Tera 50
11 | National Library & Archive Agency Senga Tera 50
12 | National Meteorology Agency Senga Tera 50
13 | Ministry of Federal Affairs & Mexico 50
14 | Micro & Small-Scale Enterprise Expansion Agency Mexico 50
15 | Transport Construction Design Enterprise Mexico 50
16 | Ethiopian Roads Authority Mexico 50
17 | Federal Police Headquarter Mexico 50
18 | Ministry of Trade Cazanches 50
19 | Ministry of Labor & Social Affairs Cazanches 50
20 | Ministry of Agriculture Megenagna 50
21 | Ministry of Natural, Animal & Fish Resources Megenagna 50
22 | Ministry of Justice Bambis 50
23 | Ministry of Water, Irrigation & Electricity Haya Hulet 50
24 | Ministry of Environmental Protection & Forestry lam Beret 50
25 | Ministry of Youth & Sport Bambis 50
26 | Ministry of Defense Ambasader 50
27 | Ministry of Information, Communication & Technology Ambasader 50
28 | Ethio Telecom Ambasader 50
29 | Ethiopian Postal Service Enterprise Ambasader 50
30 | National Bank of Ethiopia Ambasader 50
31 | Commercial Bank of Ethiopia Ambasader 50
32 | Ministry of Transport Ambasader 50
33 | Ministry of Urban & Housing Development Ambasader 50
34 | Disaster Preventive & Preparedness Agency Stadium 50
35 | Ethiopian Insurance Corporation Legehar 50
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o Location of Number of
No. Name of Organization . .
Organization Copies
36 | Ethiopian Maritime & Transit Service Legehar 50
37 | Ethiopian Railway Corporation Legehar 50
38 | Ministry of Corporation Temenja Yaz 50
39 | Ministry of Science & Technology Temenja Yaz 50
40 | Ministry of Women & Children Meskel Square 50
41 | Ministry of Public Service & Human Resource Dev't Wello Sefer 50
42 | Government Communication Affairs Office Filamingo 20
43 | Ministry of Public Enterprises Geriji 20
44 | Ethiopian Investment Commission Dembel 20
45 | Ethiopian Airlines Bole 20
46 | Ministry of Industry Haya Hulet 20
47 | Ethiopian Electric Construction 20
48 | Ethiopian Electric Service Piasa 20
49 | Ethiopian Export Expansion Agency 20
50 | Ethiopian Revenue & Customs Authority Lancha 20
51 | Federal Higher Court Lideta 20
Total 2250

Contents of newsletters are prepared by staff of Corporate Communication Directorate

9-2 Website

A web designer (Ms. Selamawit) was employed in June 2017. She has 7 years of experience of
web designing in governmental institutions such as METEC, Addis Ababa Micro-Small
Enterprise etc.

Web design work has not yet started because there is a problem to install web design software.
Cause of problem is not known.

Software: Wordpress, MySQL

After designing of Website, EWTI will make a contract with Ethiotelecom for hosting domain.

9-3 Process to decide PR contents

Corporate
Communication
Directorate

Preparation of articles,
photos and videos

5 members

Zewdu (WTETD)

Lemi (Corporate Com Directorate)
Girma (Planning Directorate)

Asfaw (TVET support Directorate)
Abdurhaman (Laboratory Directorate)

Publication

Submit
Editorial Committee

Approval
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9-4  Other information transmission

Notepad (2 types) (Ambharic)

Calendar (Ambharic)

New year card (Ambharic)

Brochure (English and Amharic)

Citizen charter (Ambharic) (English version is under preparation)

Commercial Message (CM) in ETV program on New year day (80,000Birr, 1min, 3 to 4 times)

Human resource development and management of EWTI
10-1 Job description of EWTI staff

Job description of Water Technology Education & Training Directorate is attached in Annex 4.

10-2 Staff development plans
In the Human Resource Management (HRM) Directorate, there is a yearly staff development plan
to improve the capacity of EWTI staff and the human resource development plan for the fiscal

year of 2017/2018 is as follows:

Table 24: Training target for 2017/18

. Number of EWTI staff to
Training Type be Trained
Short-term training 100
Long-term training (MSc and PHD program) 6

The HRM directorate’s short-term training plan is only a plan for lump sum figure of total EWTI

staff to train with short-term trainings without specifying the type or list of short-term trainings.

10-3 Method and process of staff evaluation

The staff evaluation is conducted in EWTI every six month. The staff is evaluated with a result —

based performance evaluation system which involves the following process:

= Each staff will sign his six month work plan agreement document with his supervisor at the
start of every six month planning time;

= At the end of the six month period, the staff will be evaluated by the supervisor, colleague and
by himself;

= The final result of staff evaluation is based on the average sum point scored from two

categories: “behavior” which accounts 40 % and “Output” which accounts 60 %.

10-4 Frequency of staff training

Three to four time in a budget year as per human resource development plan of HRM.
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B [n addition, some directorates of EWTI conduct their own training occasionally other than the

plan of HRM Directorate such as Web site management.

10-5 Contents and method of staff training

There are serval training courses given for EWTI staff by either external or internal trainers. However,

these training courses are planned in each directorates managed by themselves. Therefore, this creates

overlapping of activities and lack of information to the staff.

Although there is no documented record of the training for EWTI trainers, the information shown in

Table 25 was collected through interview.

Table 25: Training for EWTI staff

Training title | Time and duration | Participants Organizer Trainer Remarks
HIV, BPR, 5 days for BSC, All EWTI EWTI MoWIE Obligatory for all
BSC and 1 day for HIV, staff (management | MoPS&HRD governmental
Good 4 days for good staff) organizations.
Governance governance
Research Twice between N/K EWTI EMI The training was
methodology | 2015 and 2017 (Research & conducted one time at
Technology Alemgena and the
Transfer other time at Debre
Directorate) Zeit EMI compound.
Project In 2017 30 EWTI EWTI (HRM | Private This training was
proposal for 5 days staff Directorate) | consulting firm | conducted in
preparation members Alemgena town.
Teaching In 2015 Director of Federal Expatriates This training includes
methodology WT TVET Teaching methodology
Education & | Agency (pedagogy), TTLM,
Training curriculum, etc.
Directorate
& Head of
Registrar
Teaching Three times Al EWTI EWTI Director of 2 EWTI staff members
methodology | between 2015 and | trainers and | (WTET WTET who participated in the
2017 invited Directorate) | Directorate & training organized by
TVET Head of Federal TVET agency
instructors Registrar provided this training

to other EWTI staff
members.

10-6 Job satisfaction of staff

B Evaluation on the job satisfaction of staff has not carried out in EWTI (no statistical information

is available).

10-7 Perception of staff on human resources development at EWTI

B Since HRM directorate first collects training needs of staff from each directorate in order to plan

its annual human resource development plan it attempted to get the perception of staff on human

resources development in EWTL
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B There are ample opportunities for management staff in meetings.

B Relatively easy access to the channel of communication such as consultation among Department /
Directorate staff members.

B Less frequent opportunities in communication between training staff and management staff

11 Satisfaction of trainees
11-1 Degree of satisfaction of past trainees

B Degree of satisfaction of trainees for the EWTI training courses can be measured from the results
of evaluation carried out after every training course. The result is described in 7-5-1.
11-2 Degree of satisfaction of past trainees' superior

B No statistical information was obtained.

12 Base information related to the PDM Indicators
12-1 Base information related to the Overall Goals

Table 26: Base information r

elated to the Overall Goals

Indicator

Base information

1 EWTI continues to conduct training courses based on
the guidelines and manuals on operational procedures
for training introduced by the Project

= EWTI basically follows the same training
implementation procedure as that of EWTEC period.

= There are no guidelines and manuals on operational
procedures for training.

2 EWTI continues to conduct short-term training
courses to trainees based on the developed manuals
on training teaching and learning materials.

= EWTI does not have its own guidelines and manuals
for teaching material preparation but preparation of
guidelines on training operation and management
has started by the initiative of EWTI.

= There is a manual on TTLM development prepared
by Ministry of Education. TTLM has been introduced
in all TVET colleges in the country and EWTI has
intention to use the TTLM format for its short-term
training courses (not yet realized).

3 EWTI conducts capacity development for EWTI’s
trainers through internal training

= There are a few occasions of training for EWTI staff
but not on planned basis.

12-2 Base information related to the Project Purpose

Table 27 Base information related to the Project Purpose

Indicator

Base information

1 Guidelines and manuals on operational procedures
for training are approved and shared in EWTI through
workshop

= There are no guidelines and manuals on training
operational procedures.
= There is no standard procedure for training operation.

2 More than 80% of trainees who attend pilot training
courses respond that they are satisfied with the
contents of the pilot training courses

= Pilot training is not yet conducted and satisfaction
rate cannot be measured.

= The participants of current EWTI regular training
courses in the past two years generally show high
satisfaction according to the evaluation sheets
submitted after completion of each training course.

3 The internal training plan for following year and
internal training report are approved.

® There is no integrated plan for internal training based
on the needs.
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12-3 Base information for Outputs

Table 28: Base information for Project Outputs

Indicator

Base information

1-1 Annual training plans developed by the project are
approved by EWTI

= Annual training plans are developed based on the
5-year strategic plan.

= No reflection of TNA and TGS in the training plan.

= Training evaluation results are not systematically
reflected into annual training plans.

1-2 The guidelines and manuals on operational
procedures for training version 1 is revised to version 2

Currently there is no written standard procedure for

training operation but guidelines on training operation

and management is under preparation.

Due to lack of guidelines and manuals, the following

problems are observed.

- Overlapping of training courses which causes
shortage of accommodation

- Delay of notification (invitation) of training courses

- No complete training report (without evaluation)

2-1 The developed manuals on training, teaching and
learning materials are officially approved.

Generally, the format prepared during EWTEC period
is used for training modules but it is not officially
standardized.

No standard set of training materials.

There is an effort to re-format the existing training
modules by EWTI introducing the TVET standard.
There is a manual on TTLM development prepared
by Ministry of Education. TTLM has been introduced
in all TVET colleges in the country and EWTI has
intention to use the TTLM format for its short-term
training courses (not yet realized).

2-2 Lecturers in charge of pilot training courses attains
the level of targeted capacity in capacity development
plan

Majority of trainers for all technical fields are in need
of improvement in practical skills.

Results of self-evaluation indicate relatively lower
competency in Research & analysis and Training
delivery.

3-1 Internal training materials and internal training plan
are prepared and approved

Although there are some training courses provided
for EWTI trainers, there is no integrated plan of
internal training within ETWI.

3-2 More than 80% of participants, who attend the
internal training courses, after a series of the training
courses, are satisfied with the contents of the internal
training courses

= There is no evaluation conducted and there is no
document for the internal training.
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Annex 3 Job description of WTET Directorate staff

Directorate:- Water Technology Education & Training Directorate

Job Position:- Director, Water Technology Education & Training Directorate

Accountability:- Deputy Director General

Duties

e S A

10.
11.

12.
13.
14.

15.
16.

17.

18.

19.

Prepare annual work plan and budget of the directorate; submit and get approval of the same;
Prepare policies, procedures and guidelines; submit and get approval of the same;

Direct and coordinate education and training programs of the sector;

Propose problem solving study and research ideas that can be possible to be conducted;
Direct and coordinate the training needs assessment on regular and short-term trainings;
Direct and coordinate the preparation of curriculum and occupational standards;

Ensure the fulfillment of the necessary education and training aid materials;

Prepare the annual education & training program of the institute with the involvement of
other concerned offices; prepare action plan and implement the same;

Establish and direct virtual team whenever necessary;

Monitor the quality of training and evaluation and make a report of the same;

In line with his/her profession, participate in providing training or education and conduct
study and research;

Direct and control the performance of the documentation and library service activities;
Direct and control the printing of the learning inputs;

Ensure that appropriate support is given to those in need of further educational strengthening
and special support;

Decide the promotion and performance level of the trainers;

Direct and coordinate the institute’s training-concern relationship with other organizations
operating in the sector;

Represent the directorate in the management meeting of the institute; notify the result of such
meeting to the staff of the directorate when necessary;

Take action to make free the staff from “rent seeking” attitude and shape them to be the
change implementer;

Submit periodical performance report to immediate supervisor.

Directorate: - Water Technology Education & Training Directorate

Job Position: - Water Resource Development & Drilling Technology Education & Training

Department Head
Duties

1. Plan, organize, direct and control the department activities;

2. Provide training in line with his/her profession; perform study and research; perform
technology selection, adoption, and transfer activities; Based on the request and contractual
agreement with regional office/s (particularly from those region/s who need special support) ,
provide professional support as well as follow-up and monitoring of groundwater
investigation & modeling works, water well drilling and rehabilitation works;

3. Coordinate and direct the curriculum and occupational standard development activities;
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4. Coordinate and direct the national TNA survey that focus on the practical training demand of
regular and short-term courses of groundwater investigation & development and drilling
technology;

5. Ensure the fulfillment of the necessary training & education aid materials; if not fulfilled, take
action for their fulfillment in consultation with the immediate supervisor;

6. Propose ideas for policy and regulation matters;

7. Prepare action plan of manpower and logistics utilization for coordinated execution of the
long-term and short-term trainings as well as for water well drilling and rehabilitation works;
and perform follow-up and control for implementation of the plan;

8. Monitor the quality of the trainings and the training evaluation carried out in the department
and report the same;

9. Ensure that appropriate support is given to those in need of further educational strengthening
and special support;

10. Prepare performance measurement and evaluation plan for the staff of the department and
implement the same;

11. Perform daily monitoring of each staff performance of the department and resolve problems
that may be encountered;

12. Perform evaluation of the department’s staff performance and make decision;

13. Prepare capacity building strategy of the department; and up on approval, implement the
same; and perform evaluation of the result jointly;

14. Prepare and submit work performance report to immediate supervisor;

15. Perform other related activities as instructed by the supervisor.

Directorate: - Water Technology Education & Training Directorate
Department: - Water Resource Development & Drilling Technology
Job Position: - Senior Hydro-geologist

Duties

= In accordance with the institute’s program, provide theoretical and practical training in line
with his/her profession;

* In line with his/her profession, conduct problem solving study and research;

* Provide professional support and consulting service in accordance with the requests submitted
to the institute;

* In cooperation with other concerned staff, involve in selection, adoption and transfer of
problem solving technology;

= In line with his/her profession, participate in national training needs assessment of practical
water technology courses; perform analysis on collected data and prepare a consolidated
study report;

* In accordance with the result of conducted TNA, participate in the development of curriculum
for training courses of newly designed or improved occupational standards;

» Coordinate and lead trainees during educational visit and practical exercises;

=  Provide additional/capacitating education as special effort to enhance capacity of trainees and
provide consultation service;

»  Prepare and submit work performance report to his/her supervisor;

= Perform other related activities as instructed by his/her supervisor.
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Directorate: - Water Technology Education & Training Directorate
Department: - Water Resource Development & Drilling Technology
Job Position: - Senior Hydrologist

Duties

= In accordance with the institute’s program, provide theoretical and practical training in line
with his/her profession;

= In line with his/her profession, conduct problem solving study and research;

* Provide professional support and consulting service in accordance with the requests submitted
to the institute;

= In cooperation with other concerned staff, involve in selection, adoption and transfer of
problem solving technology;

= In line with his/her profession, participate in national training needs assessment of practical
water technology courses; perform analysis on collected data and prepare a consolidated
study report;

= In accordance with the result of conducted TNA, participate in the development of curriculum
for training courses of newly designed or improved occupational standards;

= Coordinate and lead trainees during educational visit and practical exercises;

* Provide additional/capacitating education as special effort to enhance capacity of trainees and
provide consultation service;

= Prepare and submit work performance report to his/her supervisor;

= Perform other related activities as instructed by his/her supervisor.

Directorate: - Water Technology Education & Training Directorate
Department: - Water Resource Development & Drilling Technology
Job Position: - Senior Drilling Technologist

Duties

* In accordance with the institute’s program, provide theoretical and practical training in line
with his/her profession;

= In line with his/her profession, conduct problem solving study and research;

» Provide professional support and consulting service in accordance with the requests submitted
to the institute;

= In cooperation with other concerned staff, involve in selection, adoption and transfer of
problem solving technology;

= In line with his/her profession, participate in national training needs assessment of practical
water technology courses; perform analysis on collected data and prepare a consolidated
study report;

= In accordance with the result of conducted TNA, participate in the development of curriculum
for training courses of newly designed or improved occupational standards;

= Coordinate and lead trainees during educational visit and practical exercises;
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Provide additional/capacitating education as special effort to enhance capacity of trainees and
provide consultation service;

Prepare and submit work performance report to his/her supervisor;

Perform other related activities as instructed by his/her supervisor.

Directorate: - Water Technology Education & Training Directorate

Department: - Water Resource Development & Drilling Technology

Job Position: - Senior Geo-Physicist

Duties

In accordance with the institute’s program, provide theoretical and practical training in line
with his/her profession;

In line with his/her profession, conduct problem solving study and research;

Provide professional support and consulting service in accordance with the requests submitted
to the institute;

In cooperation with other concerned staff, involve in selection, adoption and transfer of
problem solving technology;

In line with his/her profession, participate in national training needs assessment of practical
water technology courses; perform analysis on collected data and prepare a consolidated
study report;

In accordance with the result of conducted TNA, participate in the development of curriculum
for training courses of newly designed or improved occupational standards;

Coordinate and lead trainees during educational visit and practical exercises;

Provide additional/capacitating education as special effort to enhance capacity of trainees and
provide consultation service;

Prepare and submit work performance report to his/her supervisor;

Perform other related activities as instructed by his/her supervisor.

Directorate: - Water Technology Education & Training Directorate

Department: - Water Resource Development & Drilling Technology

Job Position: - Senior Water Resource Development & Management Expert

Duties

In accordance with the institute’s program, provide theoretical and practical training in line
with his/her profession;

In line with his/her profession, conduct problem solving study and research;

Provide professional support and consulting service in accordance with the requests submitted
to the institute;

In cooperation with other concerned staff, involve in selection, adoption and transfer of
problem solving technology;
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= In line with his/her profession, participate in national training needs assessment of practical
water technology courses; perform analysis on collected data and prepare a consolidated
study report;

= In accordance with the result of conducted TNA, participate in the development of curriculum
for training courses of newly designed or improved occupational standards;

» Coordinate and lead trainees during educational visit and practical exercises;

» Provide additional/capacitating education as special effort to enhance capacity of trainees and
provide consultation service;

= Prepare and submit work performance report to his/her supervisor;

= Perform other related activities as instructed by his/her supervisor.

Directorate: - Water Technology Education & Training Directorate
Department: - Water Resource Development & Drilling Technology
Job Position: - Senior GIS & Remote Sensing Technologist

Duties

= In accordance with the institute’s program, provide theoretical and practical training in line
with his/her profession;

* In line with his/her profession, conduct problem solving study and research;

= Provide professional support and consulting service in accordance with the requests submitted
to the institute;

= In cooperation with other concerned staff, involve in selection, adoption and transfer of
problem solving technology;

= In line with his/her profession, participate in national training needs assessment of practical
water technology courses; perform analysis on collected data and prepare a consolidated
study report;

= In accordance with the result of conducted TNA, participate in the development of curriculum
for training courses of newly designed or improved occupational standards;

= Coordinate and lead trainees during educational visit and practical exercises;

» Provide additional/capacitating education as special effort to enhance capacity of trainees and
provide consultation service;

= Prepare and submit work performance report to his/her supervisor;

= Perform other related activities as instructed by his/her supervisor.

Directorate: - Water Technology Education & Training Directorate
Department: - Water Resource Development & Drilling Technology
Job Position: - Geologist

Duties

= In accordance with the institute’s program, provide theoretical and practical training in line
with his/her profession;
= In line with his/her profession, conduct problem solving study and research;
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* Provide professional support and consulting service in accordance with the requests submitted
to the institute;

* In cooperation with other concerned staff, involve in selection, adoption and transfer of
problem solving technology;

= In line with his/her profession, participate in national training needs assessment of practical
water technology courses; perform analysis on collected data and prepare a consolidated
study report;

= In accordance with the result of conducted TNA, participate in the development of curriculum
for training courses of newly designed or improved occupational standards;

= Coordinate and lead trainees during educational visit and practical exercises;

= Provide additional/capacitating education as special effort to enhance capacity of trainees and
provide consultation service;

= Prepare and submit work performance report to his/her supervisor;

= Perform other related activities as instructed by his/her supervisor.

Directorate: - Water Technology Education & Training Directorate
Department: - Water Resource Development & Drilling Technology
Job Position: - Junior Geologist

Duties

= In accordance with the institute’s program, provide theoretical and practical training in line
with his/her profession;

= In line with his/her profession, conduct problem solving study and research;

* Provide professional support and consulting service in accordance with the requests submitted
to the institute;

= In cooperation with other concerned staff, involve in selection, adoption and transfer of
problem solving technology;

= In line with his/her profession, participate in national training needs assessment of practical
water technology courses; perform analysis on collected data and prepare a consolidated
study report;

= In accordance with the result of conducted TNA, participate in the development of curriculum
for training courses of newly designed or improved occupational standards;

= Coordinate and lead trainees during educational visit and practical exercises;

= Provide additional/capacitating education as special effort to enhance capacity of trainees and
provide consultation service;

= Prepare and submit work performance report to his/her supervisor;

= Perform other related activities as instructed by his/her supervisor.

Directorate: - Water Technology Education & Training Directorate
Department: - Water Resource Development & Drilling Technology

Job Position: - Drilling Superintendent 11
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In consultation with the Drilling Engineer, prepare annual work program for water well
drilling machineries, necessary inputs of materials, and manpower and financial requirements;
and up on approval, implement the same;

Before mobilization, check the drilling site area along the assigned Drilling Engineer to
ensure the accessibility of the site and the nearby availability of necessary inputs for the
drilling operation (water, fuel, medical service, etc.);

Make arrangement for simultaneous execution of the drilling works and practical training of
the drilling technology; and provide practical trainings for trainees inside the institute’s
compound;

Receive and check the field requests and submit the same to the concerned work unit; perform
follow-up for the processing of the request; and send the requested item to the field;

Give solution being present at the site where problem/s encountered;

Provide on the job training for drillers to orient and capacitate them with the new drilling
technologies;

Perform survey of the drilling site in advance of mobilization and prepare accident prevention
plan in order to protect the drilling team from potential accident;

For every project, prepare cost analysis report by recording expenses incurred for manpower,
material inputs and equipment; submit report for evaluation to be done by immediate
supervisor; inform drilling teams to take corrective action in case of performance deficiency
so that such problems will not be repeated in the next project;

In order to tackle problems of the repeated breakdown of the drilling machines at the field,
prepare information based on reports collected from chief drillers that will be used as inputs
and participate in the preparation of annual preventive maintenance plan;

Prepare and submit work performance report to his/her supervisor;

Perform other related activities as instructed by his/her supervisor.

Directorate: - Water Technology Education & Training Directorate

Department: - Water Resource Development & Drilling Technology

Job Position: - Workshop Attendant

Duties

Prepare and check the proper functionality of pumps and accessories, measurement
instruments, generators, electrical instruments, sample water containers, etc. that are
necessary for conduct of pump testing; and responsible to keep them in a safely manner;

Up on the completion of drilling or rehabilitation work, perform pump testing by selecting the
pump in accordance with the criteria given to him/her;

Notify to immediate supervisor if problems encountered during the pump testing process;
Make recording of the water discharge rate from the position of the water depth level and the
water table situation at a different time;

Up on completion of pump testing, seal the well; make report to the project head of drilling
technologist; return all equipment issued for the project to the concerned office ;

During pump testing, carefully collect and safely keep the water samples; submit the same to
the project head to be sent for investigation in laboratory;

Prepare and submit work performance report to his/her supervisor;
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Perform other related activities as instructed by his/her supervisor

Directorate: - Water Technology Education & Training Directorate

Department: - Water Resource Development & Drilling Technology

Job Position: - Chief Driller

Duties

Responsible to perform the water well drilling and rehabilitation works in accordance with the
training plan and the signed drilling contractual agreement;

Prior to mobilization, make ready the necessary inputs for the field work such as equipment,
vehicles, finance and required manpower, etc.;

Perform minor preventive maintenance on the drilling rig at the field in order to keep the long
service life of the machine;

Control the drilling work to be carried out in accordance with the given design, depth level
and other criteria; and also control the proper handling and safe keeping of sample rocks;
Take care to avoid problem while performing drilling; if problem encountered, take
immediately necessary remedial action; if the problem is beyond his/her capacity, he/she
makes immediate report to Superintendent;

Provide necessary training to trainee at the field by explain that the the drilling

Organize and lead the team for proper execution of the technical and administrative tasks at
the field;

Notify additional input request to the Superintendent from the field; and follow-up the timely
shipment of the requested inputs to the field site;

Make daily record of the performed tasks in the drilling record book or ledger, and get signed
the daily recording by the project head and submit report to immediate supervisor;

Prepare and submit work performance report to his/her supervisor;

Perform other related activities as instructed by his/her supervisor.

Directorate: - Water Technology Education & Training Directorate

Department: - Water Resource Development & Drilling Technology

Job Position: - Driller

Duties

In cooperation with the Chief Driller, involve in the preparation of plan for project field work;
and perform tasks as per plan;

As per given drilling work criteria, monitor the loading of the necessary inputs for the drilling
field work with the prepared check list;

In order to keep the operational well-being of the machine, check daily the moveable and
fixed parts of the machine and take action to fulfill missing items or maintain broken or un-
functional parts;

Orient and train junior or assistant drillers of drilling technology with the purpose and use of
each equipment so that the trainees understand and practice the same;
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= In the absence of Chief Driller, he/she acts to perform the technical and administrative works
during the drilling field work;

=  Make demonstration to assistant drillers about proper collection of sample drilling rocks at
interval of depth level and monitor their collection performance accordingly;

= Take necessary care while performing drilling work to prevent occurrence of problem; and
provide assistance to Chief Driller on this matter;

= Before the start of drilling work, perform daily inspection of the rig machine’s condition of
water, oil, fuel, etc. as well as any unfulfilled inputs for the drilling work;

= Every day before the start of drilling work, take measurement of the depth level of the well
and the volume of water inside the well, make recording of the measured items, and ensure
that no problem to proceed with the drilling work;

= Make daily recording of the detail drilling works as well as the utilized inputs on daily
drilling report recording;

= Receive, keep in safe and utilize properly all the materials and/or equipment that he/she
received for drilling and training tasks; and return the remaining consumable items and
equipment to the store unit;

= Prepare and submit work performance report to his/her supervisor;

= Perform other related activities as instructed by his/her supervisor.

Directorate: - Water Technology Education & Training Directorate
Department: - Water Resource Development & Drilling Technology
Job Position: - Assistant Driller |

Duties

= During the preparation of mobilization, as per instruction given, perform loading and have
loading of the necessary materials and equipment per category; and unload at the arrival of
the field work site area;

= Participate in the works of drilling rig set-up at the drilling site area; and adjust the camping
equipment and materials and perform tent erecting;

= While the drilling machines are at work, perform the refilling of oil, lubricants, water and
fuel; and also perform tightening of loose nuts;

= During the drilling operation, pass the necessary drilling accessories to chief driller or driller,
perform the mud stirring, and collect and keep safely the rock samples;

= Prepare ditch for drainage of discharge materials (cutting) and water from the drilling
operation; and clean the ditch regularly;

= Participate as assistant to maintenance technicians or professionals during the servicing or
maintenance of the drilling machines;

= Collect and load all properties after the completion of the drilling or rehabilitation work;

= Prepare and submit work performance report to his/her supervisor;

= Perform other related activities as instructed by his/her supervisor.

Directorate: - Water Technology Education & Training Directorate
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Job Position: - Electro-Mechanical & Drilling Machinery Maintenance Technology Education &
Training Department Head

Duties

Plan, organize, direct and control the department activities;

Provide training in line with his/her profession; perform study and research; perform
technology selection, adoption, and transfer activities; Based on the request and contractual
agreement with regional office/s (particularly from those region/s who need special support) ,
perform tasks, provide professional support as well as follow-up and monitor the activities
under the contract ;

Coordinate and direct the curriculum and occupational standard development activities;
Coordinate and direct the national TNA survey that focus the practical training demand on
regular and short-term courses of electro-mechanical and drilling machinery maintenance
technology;

Propose ideas for policy and regulation matters;

Prepare action plan of manpower and logistics utilization for coordinated execution of the
long-term and short-term trainings as well as for advisory and support works; and perform
follow-up and control for implementation of the plan;

Monitor the quality of the trainings and the training evaluation carried out in the department
and report the same;

Ensure that appropriate support is given to those in need of capacitating education and special
support;

Prepare performance measurement and evaluation plan for the staff of the department and
implement the same;

Perform daily monitoring of each staff performance of the department and resolve problems
that may be encountered;

Prepare capacity building strategy of the department; and up on approval, implement the
same; and perform evaluation of the result jointly;

Prepare and submit work performance report to immediate supervisor;

Perform other related activities as instructed by the supervisor.

Directorate: - Water Technology Education & Training Directorate

Department: - Electro-Mechanical & Drilling Machinery Maintenance Technology

Job Position: - Senior Mechanical Engineer

Duties

In accordance with the institute’s program, provide theoretical and practical training in line
with his/her profession;

In line with his/her profession, conduct problem solving study and research;

Provide professional support and consulting service in accordance with the requests submitted
to the institute;

In cooperation with other concerned staff, involve in selection, adoption and transfer of
problem solving technology;

10



Annex 3 Job description of WTET Directorate staff

* In line with his/her profession, participate in national training needs assessment of practical
water technology courses; perform analysis on collected data and prepare a consolidated
study report;

= In accordance with the result of conducted TNA, participate in the development of curriculum
for training courses of newly designed or improved occupational standards;

* Coordinate and lead trainees during educational visit and practical exercises;

»  Provide additional/capacitating education as special effort to enhance capacity of trainees and
provide consultation service;

= Prepare and submit work performance report to his/her supervisor;

= Perform other related activities as instructed by his/her supervisor.

Directorate: - Water Technology Education & Training Directorate

Department: - Electro-Mechanical & Drilling Machinery Maintenance Technology
Job Position: - Senior Electro- Mechanical Engineer

Duties

= In accordance with the institute’s program, provide theoretical and practical training in line
with his/her profession;

= In line with his/her profession, conduct problem solving study and research;

* Provide professional support and consulting service in accordance with the requests submitted
to the institute;

= In cooperation with other concerned staff, involve in selection, adoption and transfer of
problem solving technology;

= In line with his/her profession, participate in national training needs assessment of practical
water technology courses; perform analysis on collected data and prepare a consolidated
study report;

= In accordance with the result of conducted TNA, participate in the development of curriculum
for training courses of newly designed or improved occupational standards;

= Coordinate and lead trainees during educational visit and practical exercises;

= Provide additional/capacitating education as special effort to enhance capacity of trainees and
provide consultation service;

=  Prepare and submit work performance report to his/her supervisor;

= Perform other related activities as instructed by his/her supervisor.

Directorate: - Water Technology Education & Training Directorate

Department: - Electro-Mechanical & Drilling Machinery Maintenance Technology
Job Position: - Senior Electrical Engineer

Duties

= In accordance with the institute’s program, provide theoretical and practical training in line
with his/her profession;
= In line with his/her profession, conduct problem solving study and research;

11
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* Provide professional support and consulting service in accordance with the requests submitted
to the institute;

* In cooperation with other concerned staff, involve in selection, adoption and transfer of
problem solving technology;

= In line with his/her profession, participate in national training needs assessment of practical
water technology courses; perform analysis on collected data and prepare a consolidated
study report;

= In accordance with the result of conducted TNA, participate in the development of curriculum
for training courses of newly designed or improved occupational standards;

= Coordinate and lead trainees during educational visit and practical exercises;

» Provide additional/capacitating education as special effort to enhance capacity of trainees and
provide consultation service;

= Prepare and submit work performance report to his/her supervisor;

= Perform other related activities as instructed by his/her supervisor.

Directorate: - Water Technology Education & Training Directorate

Department: - Electro-Mechanical & Drilling Machinery Maintenance Technology
Job Position: - Senior Auto-Mechanic Technologist

Duties

= In accordance with the institute’s program, provide theoretical and practical training in line
with his/her profession;

= In line with his/her profession, conduct problem solving study and research;

= Provide professional support and consulting service in accordance with the requests submitted
to the institute;

= In cooperation with other concerned staff, involve in selection, adoption and transfer of
problem solving technology;

= In line with his/her profession, participate in national training needs assessment of practical
water technology courses; perform analysis on collected data and prepare a consolidated
study report;

= In accordance with the result of conducted TNA, participate in the development of curriculum
for training courses of newly designed or improved occupational standards;

= Coordinate and lead trainees during educational visit and practical exercises;

* Provide additional/capacitating education as special effort to enhance capacity of trainees and
provide consultation service;

= Prepare and submit work performance report to his/her supervisor;

= Perform other related activities as instructed by his/her supervisor.

Directorate: - Water Technology Education & Training Directorate
Department: - Electro-Mechanical & Drilling Machinery Maintenance Technology

Job Position: - Electrical Engineer

12
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In accordance with the institute’s program, provide theoretical and practical training in line
with his/her profession;

In line with his/her profession, conduct problem solving study and research;

Provide professional support and consulting service in accordance with the requests submitted
to the institute;

In cooperation with other concerned staff, involve in selection, adoption and transfer of
problem solving technology;

In line with his/her profession, participate in national training needs assessment of practical
water technology courses; perform analysis on collected data and prepare a consolidated
study report;

In accordance with the result of conducted TNA, participate in the development of curriculum
for training courses of newly designed or improved occupational standards;

Coordinate and lead trainees during educational visit and practical exercises;

Provide additional/capacitating education as special effort to enhance capacity of trainees and
provide consultation service;

Prepare and submit work performance report to his/her supervisor;

Perform other related activities as instructed by his/her supervisor.

Directorate: - Water Technology Education & Training Directorate

Department: - Electro-Mechanical & Drilling Machinery Maintenance Technology

Job Position: - Mechanical Engineer

Duties

=
o

In accordance with the institute’s program, provide theoretical and practical training in line
with his/her profession;

In line with his/her profession, conduct problem solving study and research;

Provide professional support and consulting service in accordance with the requests submitted
to the institute;

In cooperation with other concerned staff, involve in selection, adoption and transfer of
problem solving technology;

In line with his/her profession, participate in national training needs assessment of practical
water technology courses; perform analysis on collected data and prepare a consolidated
study report;

In accordance with the result of conducted TNA, participate in the development of curriculum
for training courses of newly designed or improved occupational standards;

Coordinate and lead trainees during educational visit and practical exercises;

Provide additional/capacitating education as special effort to enhance capacity of trainees and
provide consultation service;

Prepare and submit work performance report to his/her supervisor;

Perform other related activities as instructed by his/her supervisor.

13
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Directorate: - Water Technology Education & Training Directorate

Department: - Electro-Mechanical & Drilling Machinery Maintenance Technology
Job Position: - Junior Electrical Engineer

Duties

= In accordance with the institute’s program, provide theoretical and practical training in line
with his/her profession;

= In line with his/her profession, conduct problem solving study and research;

= Provide professional support and consulting service in accordance with the requests submitted
to the institute;

= In cooperation with other concerned staff, involve in selection, adoption and transfer of
problem solving technology;

= In line with his/her profession, participate in national training needs assessment of practical
water technology courses; perform analysis on collected data and prepare a consolidated
study report;

* In accordance with the result of conducted TNA, participate in the development of curriculum
for training courses of newly designed or improved occupational standards;

= Coordinate and lead trainees during educational visit and practical exercises;

* Provide additional/capacitating education as special effort to enhance capacity of trainees and
provide consultation service;

= Prepare and submit work performance report to his/her supervisor;

= Perform other related activities as instructed by his/her supervisor.

Directorate: - Water Technology Education & Training Directorate

Department: - Electro-Mechanical & Drilling Machinery Maintenance Technology
Job Position: - Junior Mechanical Engineer

Duties

= In accordance with the institute’s program, provide theoretical and practical training in line
with his/her profession;

= In line with his/her profession, conduct problem solving study and research;

= Provide professional support and consulting service in accordance with the requests submitted
to the institute;

= In cooperation with other concerned staff, involve in selection, adoption and transfer of
problem solving technology;

= In line with his/her profession, participate in national training needs assessment of practical
water technology courses; perform analysis on collected data and prepare a consolidated
study report;

= In accordance with the result of conducted TNA, participate in the development of curriculum
for training courses of newly designed or improved occupational standards;

= Coordinate and lead trainees during educational visit and practical exercises;

» Provide additional/capacitating education as special effort to enhance capacity of trainees and
provide consultation service;

=  Prepare and submit work performance report to his/her supervisor;

=
—
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= Perform other related activities as instructed by his/her supervisor.

Directorate: - Water Technology Education & Training Directorate

Department: - Electro-Mechanical & Drilling Machinery Maintenance Technology
Job Position: - Auto- Mechanics

Duties

= In accordance with the institute’s program, provide theoretical and practical training in line
with his/her profession;

= In line with his/her profession, conduct problem solving study and research;

=  Provide professional support and consulting service in accordance with the requests submitted
to the institute;

= In cooperation with other concerned staff, involve in selection, adoption and transfer of
problem solving technology;

* In line with his/her profession, participate in national training needs assessment of practical
water technology courses; perform analysis on collected data and prepare a consolidated
study report;

= In accordance with the result of conducted TNA, participate in the development of curriculum
for training courses of newly designed or improved occupational standards;

* Coordinate and lead trainees during educational visit and practical exercises;

=  Provide additional/capacitating education as special effort to enhance capacity of trainees and
provide consultation service;

= Prepare and submit work performance report to his/her supervisor;

= Perform other related activities as instructed by his/her supervisor.

Directorate: - Water Technology Education & Training Directorate

Department: - Electro-Mechanical & Drilling Machinery Maintenance Technology
Job Position: - Junior Auto- Mechanics Technician

Duties

= In accordance with the institute’s program, provide theoretical and practical training in line
with his/her profession;

= In line with his/her profession, conduct problem solving study and research;

= Provide professional support and consulting service in accordance with the requests submitted
to the institute;

= In cooperation with other concerned staff, involve in selection, adoption and transfer of
problem solving technology;

* In line with his/her profession, participate in national training needs assessment of practical
water technology courses; perform analysis on collected data and prepare a consolidated
study report;

= In accordance with the result of conducted TNA, participate in the development of curriculum
for training courses of newly designed or improved occupational standards;
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Coordinate and lead trainees during educational visit and practical exercises;

Provide additional/capacitating education as special effort to enhance capacity of trainees and
provide consultation service;

Prepare and submit work performance report to his/her supervisor;

Perform other related activities as instructed by his/her supervisor.

=
w



Project for Strengthening Capacity for Training Operation
and Management for Ethiopian Water Technology Institute
(EWTI)

End-line Survey Report

July 2024

ETHIOPIAN
WATER
TECHNOLOGY
INSTITUTE

a"\
%l jica’

CATERE Y ENSAE, AL

N
o
=



=
(&



Table of Contents

INEFOAUCTION ... e 1
1 Record of past training eXPerieNCeS .........cooviiiiiiiiiiiiiiiiie i 4
1-1 Annual training achievement from 2017/18 t0 2022/23..........cccceeeeeiiiiiiiiiiieeieeenn. 4
1-2 Title Of traiNING COUISES ... 5
1-3 Source of funding for traiNiNg COUrSES...........couiiiiiiiiiiiiiiieee e 7
14 List of participants with personal details for each course..................cccccc. 8
1-5 Training modules and SChedUIe........ ... 11
1-6 Annual training schedule: ... 12

2  Training Needs analySiS.........ccccremmniiiiirrrrremessssssserrerennssssssseressnsssssssssernssnnnssssssssssnnnnns 13
3 Training plans and selection of train@es............uemmeemeeeeeeeee e 14
3-1 Annual training plan preparation and approval..........ccoooooiiiiiiii 14
3-2 Selection Of traiNEES.....coii i 15

4 Training budget and procurement...........ccceiiiiimimiscesrr s e nnnas 16
4-1 Budget allocation for the past S years..........cccccovveviieeiiiiiiieiieeeeeeeeeeeeeeeeeeeee 16
4-2 Process of budget planning..........oooviiiiiiiiiiiiiiiieeeeeeeeeeeeeee e 17
4-3 Challenges in budget implementation .............cccooviiiii e 18

5 Existing training courses and materials ........ccccccoiiiimiirecccsii e 18
5-1 TraiNiNg CONTENTS ... 18
5-2 List of training materials .............oooo i 20
5-3 Preparation and approval process of TTLM ... 21
5-4 How to keep training materials: ...........ooviiiiiiiiiiiiiiiiie s 21
5-5 EQUIPMENT .ttt beeenneennees 22

LT 1 = 1 1= 22
6-1 NUMDET Of trAINEIS.....ccei i e e e 22
6-2 Educational background and working experience............ccccceeeeeeeeiiiiieceeeeeeeee 23
6-3 Capacity of trainers to deliver training ............cooiiiiiiiiii e 24
6-4 EXTErNal TrAINEIS .....oeiiiieiiieceeeee ettt e e e e e e e e e e e e e e e e e aanes 26

7  Monitoring and evaluation SyStem ...........cccccvimmmiirn e —— 27
7-1 Method of training evaluation ... 27
7-2 Frequency of training evaluation ................oooiii e 28
7-3 Way to reflect the reSUItS .........oooiiiiii e 28
7-4 How is the evaluation data Kept ..........oooiiiiiiiiiiiiiie s 28
7-5 Summary of evaluation results by the trainees ... 29
7-5-1  Evaluation for training COUMSES ...........uuuiiiiiiiiiiiiiiiie e 29
7-5-2  Evaluation for trainers...........ooooiii 31
7-5-3  Evaluation for general service for EWTI ..., 34

8 Knowledge management............cccoiemmmiiiinis s ——— 35

1

=
(o]



8-1 Training document ManagemMENt..........cooiiiiiiiiiiiie e 35
8-2 Information management of training evaluation ..............ccccciiie 36
8-3 [ o] = | YO P PSP PPPPPPPPPPPPPN 36
8-3-1 Library operation and management................. 36
8-3-2 Internet service for @-DOO0K ..........cooiiiiiiiiiiiie e 37
e e R I o] = | YA U= T= T 1Y 38
9 Public relations ... ————————— 38
10 Human resource development and management of EWTI............ccceeeeeiiiiieieeeeeeeee, 39
10-1 Job description of EWTI staff ........ooiiiiiii e 39
10-2 Human resource development and management ............ccovviiiiiiiiiiiiiiiieeiiiennnns 39
10-3 Staff @valuation:..........oo i 39
11 Satisfaction of trainees...........cccoveiiiiirci e ——— 39
11-1 Degree of satisfaction of past train€es ............oovvviiiiiiiiiiiiiiiiiieee, 39
11-2 The results of the pilot training participants follow-up sSUrvey...........ccccccvvvvvvvnnnnnn. 39
11-3 Degree of satisfaction of past trainees' Superior ..........cccccooveiiiiiiiieiiiicieeee. 40
12 Base and end-line information related to the PDM indicators...........ccccoceeriiciunnennn. 42
12-1 Base information related to the Project Purpose..........cccccccvviiiiiiiiiiiiiiiiiiiiiee 42
12-2 Base information for OUIPULS...........oooiiiiiiiiiiiiiiiieeeeeeeeee s 43
Tables
Table 1: ENA-IINE MATTIX ..oiiiiiieiiiie ettt e e e e ettt e e e e e e e et e e e eeeeeeaaseeeeeeasssbeeeeaeeeesansssseeaaeaeann 2
Table 2: Number of training courses delivered at EWTI from 2014/15 t0 2022/23...........oovveeiieiiiiiiiieee e 4
Table 3: Number of trainees participated in the training courses of EWTI from 2014/15 to 2022/23 ............cc........ 4
Table 4: Comparison between training courses delivered in 2018/2019 and 2022/2023 ............ccccveeeeeeiiciivieeeeenn. 5
Table 5: Number of training courses according to the source of fund from 2014/2015 to 2022/2023 ...................... 7
Table 6: Number of trainees from each organization from 2014/15 t0 2022/23 .........ccooiiiiiiiiiiie e 9
Table 7: Number of trainees from each region from 2014/15 10 2022/23 ...........oooiiiiiiiii e 10
Table 8: 5-year Strategic plan strategic goals and targets (2019/20 — 2024/25) ........ccoooeuiiieieiiiiiiiiiiee e 14
Table 9: EWTI approved budget for 2018/19~2022/23 (EFY 2011~2015) (in Ethiopian Birr)..........ccccoeeeiiiieinnnen. 17
Table 10: Inflation rates iN EtNIOPIA . ........oii et 17
Table 11: Process of budget PIanNiNgG ........coouiiiiiiii ettt 18
Table 12: Time allocation of different activities in DT pilot training...........ceeviiiiiiiii 19
Table 13: Time allocation of different activities in EMMT pilot training ..........coocvviiiiiiiii e 19
Table 14: List of training modules and uploaded TTLM to EWTI portal site..........cocoeviiiiiiiiiice 21
Table 15: Number of trainers -baseline 2017/end-lin€ 2024 SUIVEY ..........c.coiiiiiiiiiiiiiieiee e 22
Table 16: Educational background of the project counterpart staff (for 4 Courses) ..........ccooviiiiiiiiiiiic i, 23
Table 17: Work experiences of the project counterpart staff (for 4 Courses).........cooviimiiiiiiiiiii e 24
Table 18: Checklist for instructional design and management COmpetency..........cocvvveiiiiiiiiciiciieecee e 24
Table 19: Number of @Xternal traiNers............uii it e et 26
i



Table 20: Average score of the evaluation for trainers from 2019/20 to 2022/23 .........cooiiiiiiieei e 32
Table 21: Pilot training follow-up survey interview respondents (I0Cal) ..........coooiiiiiiiiiiiiiiee e 39
Table 22: Pilot training follow-up survey interview respondents (international)............c.occooiiiiiiiii e, 40
Table 23: Pilot training follow-up survey interview respondents (trainees’ SUPEriors) ..........cccceeviiiiiieeeeeeniiiiieeenn. 41
Table 24: Base and end-line information related to the OverallGoals ..............ccooiiiiiiiiiiiiiic 42
Table 25: Base and end-line information related to the Project PUrpose ..........cccooiiiiiiiiie i 42
Table 26: Base an dend-line information for Project OUIPULS..........oiueiiiiiiiie e 43
Figures

Figure 1: Evolution of number of training courses and number of trainees at EWTI from 2014/15 to 2022/23........ 5
Figure 2: Evolution of the number of training courses by Department at EWTI from 2014/15 to 2022/23 ............... 7

Figure 3: Comparison of funding source training by number of training courses between 2017/18 and 2022/23.... 8

Figure 4: Template for list of participants in EXcel format............ocoooiiii i 8
Figure 5: Proportion of EWTI trainees by affiliation from 2014/15 to 2022/23 (Total).........ccceeeviieeeiiiiieiiieee e 9
Figure 6: Percentage of EWTI trainees by region from 2014/15 to 2022/23 (Total) ......ccevieereiiiieeiiiiee e 10

Figure 7: Comparison of trainees’ home region by the number of training courses b/w 2017/18 and 2022/23....... 11

Figure 8: Gender balance of EWTI trainees from 2014/15 10 2022/23 ..........oooiiiiiiiiieie e 11
Figure 9: Sample annual training PIANS ...........viiiiiii e e e e e e e e e e e e e e e annaes 13
Figure 10: General flow of trainee selection for EWTI training COUrSES .........cciiiuiiiiiiieiieiiiiieee e 16
Figure 11: Annual WTETD budget (2017/18-2022/23).......cccccueeeiee oottt e et e e e e eataneaee s 17
Figure 12: Rate of contents delivery (DT) in Pilot Training .......c..veiiiiiiiiiiiee e 20
Figure 13: Rete of contents delivery (EMMT) in Pilot Training.........ooooiiiiiiiiiie e 20
Figure 14: Sample of eqUIPMENT INVENTOIY .....oiiiiiiiiiiiee et e e e e e s e e e e sre e e e e e e s e ensnneeeeens 22
Figure 15: Self-evaluation results: average scores in each ID competency (2017, 2019 and 2024) 1 .................. 25
Figure 16: Self-evaluation results: average scores in each ID competency (2017, 2019 and 2024) 2 .................. 25
Figure 17: Individual improvement in ID COMPELENCIES .........oeiiiiiiiiiiiiie et 26
Figure 18: Forms for training evaluation by trainees and summary of the evaluation results .............c..cccccoveens 28
Figure 19: Summary of questionnaire responses to "A. Evaluation for training course" by year ............cccccocveen. 30
Figure 20: Summary of questionnaire responses to "A. Evaluation for training course" by Department................ 30

Figure 21: Summary of questionnaire responses to question no.6: "Was the training appropriate for your level of

experience?" (Proportion Of "YES" @NSWET) ........cuuiiiiiiiii ittt 31
Figure 22: Summary of questionnaire responses to "B. Evaluation for trainers" by year............ccccoceiiieiininens 32
Figure 23: Average score of trainers' evaluation from 2019/20 to 2022/23 by department...........ccccccoivieeiniieennns 33
Figure 24: Evolution of average scores of evaluations for trainers from 2019/20 to 2022/23 by department ........ 33
Figure 25: Comparison of average evaluation scores for internal and external trainers 2019/20 to 2022/23 ........ 34
Figure 26: Summary of questionnaire responses for "C. Evaluation for general service for EWTI" by year ........ 35
Figure 27: BOOK DOIrTOWING FOIM ...ttt e s 37
1ii

=
(0]



Annex
1. Budget Details
2. Results of Self-assessment in ID Competency
3. EWTI Organization Structure

v

=
©



[HEN
=
o

Acronyms

Acronym Description
BPR Business Process Re-engineering
BSC Balance Scorecard
COC Certificate of Competency
C/P Counterpart
DMMT Drilling Machinery Maintenance Technology
DT Drilling Technology
EM/DMMT Electro-Mechanical and Drilling Machinery Maintenance Technology
EMI Ethiopian Management Institute
EMMT Electromechanical Machinery Maintenance Technology
ETTL Education and Training Team Leader
EWTEC Ethiopian Water Technology Centre
EWTI Ethiopian Water Technology Institute
Gl Groundwater Investigation
GIS Geographic Information System
GTP Growth and Transformation Plan
HRM Human Resource Management
ID Instructional Design
JICA Japan International Cooperation Agency
MoF Ministry of Finance
MoPS&HRD Ministry of Public Service and Human Resources Development
MoWE Ministry of Water and Electricity
NGO Non-Governmental Organization
OWNP One WASH National Program
PDCA Plan-Do-Check-Act
PDM Project Design Matrix
R/D Record of Discussions
TGS Technical Gap Survey
TNA Training Needs Assessment
TOT Training of Trainers
TTLM Training, Teaching, Learning Materials
TVET Technical and Vocational Education and Training
TVETC Technical and Vocational Education and Training College
WRD&DT Water Resource Development and Drilling Technology
WSE Water Supply Engineering
WTET Water Technology Education and Training







Project for Strengthening Capacity for Training Operation and Management for EWTI
End-line Survey Report JICA-EWTI Project

1 Introduction

The Project for Strengthening Capacity for Training Operation and Management of Ethiopian Water
Technology Institute (EWTI) is a technical cooperation project under a bilateral agreement between the
Ministry of Water and Energy and Japan International Cooperation Agency (JICA), which was launched
in June 2017. The Project was designed to be conducted for a three-year period, but for several reasons,

such as the COVID-19 pandemic, it was extended to July 2024.

The Baseline Survey was conducted in the initial year of the Project and this End-line Survey was

conducted to see the changes made due to the Project intervention and over the 7 years period.

1) Objectives of the end-line survey
The objectives of the end-line survey are mainly to study the changes in the subjects related to the project
by comparing the information between the baseline and the end-line. Some organizational changes over

the project period are also to be looked at.

2) Methodology

The methodology applied for collecting the information are the following;

B Interview

B Secondary data collection

The Project Team tried to obtain the information of EWTI by interviewing directors, team leaders and

other key staff members involved in the Project.

3) Duration of data collection
The data collection for this end-line survey was carried out from September 2022 to July 2024. The
duration was extended for the last two years, as the project extension was done several times from that

time.

4) End-line matrix
The collected data for the end-line is summarized in the following end-line matrix which was made

based on the baseline matrix. The contents of this report are based on the listed items in the table.
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Table 1: End-line matrix

Required Information for Endline

Information Source

Method of

information collection

1 Record of past training experiences
141 Annual training plans for the project  Annual training plans Secondaty data
period (2010-15), WTETD collection
) L Annual training plans Secondaty data
-2 raining courses (2010-15), WTETD collection
Changes in training subjects and Comparative analysis
reasons ' of secondary data
1-3 List of participants with personal Training record, Registrar
details
2 Method of training needs analysis
Changes in methods and process of .
_ C ol ; TNA, Technical Gap Survey, |Secondary data /
2-1 training needs analysis in the project Zewdu, Alemayehu interview
period
> Changes in timing, frequency of needs TNA, Technical Gap Survey, |Secondary data /
analysis Zewdu, Alemayehu interview
>3 Change in survey contents and results TNA, Technical Gap Survey, |Secondary data /
of needs analysis Zewdu, Alemayehu interview
>4 Extent to which the analysis reflected TNA, Technical Gap Survey, |Secondary data /
to annual training plans Zewdu, Alemayehu interview
3 Annual training plans
3-1 i Annual training plans Secondaty data
(2010-15), WTETD collection
B Changes in method and process of RT Secondary data /
3-3 planning Guidelines, Alemayehu nteriew
3-4 of the Guidelines Guidelines Secondary data
3-5 guideing plans 5or 10 year plans, new Secondary data
water policy, etc. , WTETD
) Changes in understanding of superior  Alemayehu, selected :
3-6 plans trainers Interview
4 Training budget
B Amount of budget and breakdown Budget plan / report (2011-
41 (2011-15) 15), WTETD Secondary data
4-2 f budget allocation Interview, WTETD/Finance |Secondary data
4-3 s in budget implementaiton Interview, WTETD/Finance |Secondary data
5 Existing training materials
~ List of training materials, contents, ;
5-1 lecture-practice ratio TTLM, WTETD/Trainers Secondary data
Changes in training materials during
the project period
5-2 Changes in preparation and approval  Guidelines, interview, Secondary data,
process of training materials WTETD interview
5-3 ep Interview, observation, Secondary data,
WTETD, Library, Trainers observation
Inventory, records,
5-6 t inventory, records observation, WTETD, g?)ice)?\?:triér? ata,
General Service
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Required Information for Endline
Survey

Information Source

Method of
information collection

6 | Trainers
6-1 Number of trainers Staff list, WTETD / HR Secondary data
_ Educational background and working .
6-2 experience Staff list, WTETD / HR Secondary data
_ . . . . Capacyty assessment Competency
6-3 Capacity of trainers to deliver training results, Trainers assessment
6-4 External trainers Interview, WTETD/Trainers |Interview
7 __|Monitoring and evaluation system
7-1 Method of trainees evaluation Guidelines, Interview, Secondary data /
/training evaluation WTETD/Trainers Interview
_ Guidelines, Interview, Secondary data /
7-2 Frequency WTETD/Trainers Interview
_ Results of evaluation . .
7-3 Way to reflect the results Interv!ew, WTETD . Interview
7-4 How the data is kept \I/(,‘.T.(Efl\.’[')ew’ Observation, Interview, Observation
Changes in evaluation system and Interview, Observation, - -
analysis WTETD Interview, Observation
8 | Knowledge management
- Interview, Observation, . .
8-1 Training document management WTETD/Trainers, Library Interview, Observation
9 PR
_ Publication of newsletter (frequency, |Interview, Observation, : :
9-1 how to make, to whom distributed) Cooperate Commuication D. Interview, Observation
Website (who manages, frequency of
9-2 update, visitor's number, level of staff Observation Observation
capacity)
] . Interview, Cooperate :
9-3 Process to decide PR contents Communication Interview
_ Other information transmission (use of |Interview, Cooperate .
94 public mas media etc.) Communication Interview
10 |Human resource development and management of EWTI
10-1 Job description of EWTI staff Staff list and TOR, HR Secondary data
_ . Related documents, Secondary data,
10-2 Staff development plans (if present) interview, WTETD / HR Observation
_ Method and process of staff . -
10-3 evaluation Interview, WTETD / HR Interview
10-4 Frequency of staff training Interview, WTETD / HR Interview
10-5 Contents and method of staff training |Interview, WTETD / HR Interview
11 |Satisfaction of trainees
. . Secondary data
11-1 Degree of satisfaction of trainees ;g?fgw_%g\gal}fvagon analysis
Interview
_ Degree of satisfaction of trainees’ _ Intervies to superiors
-2 superior Follow-up survey of ex-trainees
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2 Record of past training experiences
2-1 Annual training achievement from 2017/18 to 2022/23

Table 2, Table 3 and Figure 1 show the evolution of the number of training courses delivered by
EWTI and the number of trainees attending in EWTI training courses from 2014/15 (the first year of
EWTTI’s operation after transformation from EWTEC") to 2022/23. The total number of training courses
and the number of trainees increase steadily during this period with the exception of the year 2019/2020
when the COVID 19 pandemic occurred (in particular, the number of the regular courses decreased in
2019/2020). However, EWTI started to accept the On-demand courses requested by other organizations
such as international NGOs and UNICEF during this period, filling the gap of the decrease in the regular
courses. Since then, the number of the On-demand courses has continued to increase and it has covered
almost a third of EWTI’s total number of training courses in 2022/2023.

It should be noted that this information is based on the database prepared by the Registrar’s office
with the support of the JICA project. However, there existed some training courses (mainly On-demand
courses) that did not officially pass through the Registrar’s office because the acceptance of these On-
demand courses from other organizations was irregular cases at that time, so that there was no official
record of trainees for these courses. As a result, there is a gap between the information in the database
of the Registrar’s office and that reported by EWTI management side. Since there is no information
recorded for those unreported courses, the data recorded in the Registrar’s office is used in the following

analysis in this End line Survey Report.

Table 2: Number of training courses delivered at EWTI from 2014/15 to 2022/23

Training Type | 2014/15 | 2015/16 | 2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21 | 2021/22 | 2022/23 | Total

Regular 11 18 23 33 31 23 42 51 53 285
On-demand 0 0 0 0 1 12 10 20 28 71
Total 11 18 23 33 32 35 52 71 81 356

Table 3: Number of trainees participated in the training courses of EWTI from 2014/15 to 2022/23

Training Type | 2014/15 | 2015/16 | 2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21 | 2021/22 | 2022/23 | Total
Regular 201 365 424 471 447 313 591 613 927 | 4,352
On-demand 0 0 0 0 18 267 284 370 522 | 1,461
Total 201 365 424 471 465 580 875 983 1,449 | 5,813

! EWTI was established as an autonomous public institution in August 2023, but the actual training operation
started the following year.
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Figure 1: Evolution of number of training courses (left) and number of trainees (right) at EWTI from
2014/15 to 2022/23

2-2 Title of training courses

Table 4 shows the comparison between training courses delivered in 2017/2018 (at the time of the
Baseline Survey) and 2022/2023. The table shows that the number of courses has more than tripled from
17 in 2017/2018 to 54 in 2022/2023. In addition, Figure 2 shows the change in the number of training
courses provided by each department of EWTI from 2014/15 to 2022/23. It shows a drastic increase in
the number of training courses delivered by the WSSE, WRDD and EMMT departments during this
period, which are the major ones since the EWTEC period.

Table 4: Comparison between training courses delivered in 2018/2019 and 2022/2023

Year No Training Course Title ResponSIblej
department

2017/ 1 Drilling Machinery Maintenance Technology (DMMT)
2018 2 Electro-Mechanical Maintenance Technology (EMMT) DEMMT

3 EMMT for TVET Trainers & Trainees

4 Irrigation & Drainage D

5 Surface Water Irrigation Study & Design

6 Drilling Technology (DT)

8 Groundwater Investigation (Gl)

9 Well Rehabilitation WRD&DT

10 GIS & Remote Sensing

11 Water Supply Engineering (WSE)

12 Contract Administration & Project Management

13 | Sanitation & Solid Waste Management WSE

14 Non-Revenue Water Management

15 | Water Service Management

16 | WSE for TVET Trainers & Trainees

17 | Training for Meteorology Trainees Other
2022/ 1 Air Compressor Operation and Maintenance
2023 2 Control Board Installation Operation and Maintenance

3 Electro Mechanical Maintenances Standard Maintenance Procedure

Electromechanical and Solar Operation and Maintenance, Water Resource
4 Management, NRW and HDPE Pipe Welding
Electromechanical Machineries and Solar Water Pumping System Installation, O & M,

5 CR-Water Safety Plan and PE-Welding Technique EMMT

6 Electromechanical Machineries Maintenance (Generator and Switch Board)

7 Electromechanical machineries Operation & Maintenance (Switch board & Pump)

8 Gen-set Operation and Maintenance

9 Operating a Generator

10 | Operating Electromechanical Machineries

11 Operation and Maintenance of Electromechanical Machineries

12 | Operation and Maintenance of Electromechanical Machinery and Solar Water Pumping
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Year | No Training Course Title Responmbli
department
System

13 Pump Operation and Maintenance

14 Diversion Weir and Canal Design and Layout (With Civil 3D and Arc GIS)
15 GIS and CROP-Wat Software Application

16 Irrigation and Drainage System Operation Maintenance IDE
17 Irrigation System Operation and Maintenance

18 Topographic Map Interpretation and Watershed Delineation

19 Solar Water pumping system Installation, Operation and Maintenance

20 | Solar Water Pumping System Standard Maintenance Procedure REDT
21 Advanced Hydrology
22 Drilling Fluid Engineering
23 Drilling Technology
24 GIS and GPS Application Using Open-Source Software (Q GIS, KOBOTOOL BOX,
ODK and Q FIELD)
25 | GIS and GPS Applications Using Open-Source Software (WaSH and settlement) WRDD
26 GIS and Network Analysis
27 | GIS and Remote Sensing
28 GIS for Water Resource Management
29 | Groundwater Modeling
30 | Water Well Diagnosis and Rehabilitation
31 Water Well Drilling Supervision
32 Auto CAD Software
33 | Climate Resilient Water Safety Plan and Water Quality Monitoring and Surveillance
34 Construction Supervision and Contract Administration and Construction Claim and
Dispute Management
35 | Customer Service Management
36 MSE Business Management Training
37 Non-Revenue Water Management
38 Plumbing system and HDPE Pipe Welding Technique
39 Project Planning and Contract Administration With MS-Project and Primavera software
40 Urban Sanitation and Solid Waste Management
41 WASH Governance, Solid Waste Management, Integration of Climate Resilience into
OWNP and Gender and Social Inclusion Using Count Mein
42 WASH System Strengthening WSSE

43 Water Board Operations, Customer forum, Customer Service and Satisfaction, Key
Performance Indicators

44 | Water GEMS and Auto CAD Software

45 | Water GEMS and GIS Software Application Training

46 | Water GEMS Software

47 | Water Safety Planning, Water Quality testing and Monitoring

48 | Water Supply Distribution System Maintenance Standard Maintenance Procedure

49 | Water Supply Engineering (Water-GEMS, SAP 2000, and Water Treatment

50 Water Supply Engineering (Water-GEMS, SAP 2000, Water Treatment and GIS pipe

Networking)

51 Water Supply Modelling (Water-GEMS, Auto-CAD, and Water Treatment)

52 | Water-CAD software

53 | Water-GEMS, GIS and Auto CAD Civil 3D

54 | Training On Micro and Small Enterprise Job Other

* WRD&DT: Water Resource Development and Drilling Technology Department, DEMMT: Drilling and Electromechanical Machinery

Maintenance Technology Department, WSE: Water Supply Engineering Department, ID: Irrigation and Drainage Department, EMMT:
Electromechanical Machinery Maintenance Technology, WSSE: Water Supply and Sewerage Engineering Technology, WRDD: Water
Resources Development & Drilling Technology, IDE: Irrigation & Drainage Engineering, REDT: Renewable Energy Development Technology
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Number of training courses per Department
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Note: This graph shows simply the number of training course varieties. Therefore, even if the same training course is given more than twice
in a year, it is counted as one course in that year.

Figure 2: Evolution of the number of training courses delivered by each Department at EWTI from
2014/15 to 2022/23

2-3 Source of funding for training courses

Table 5 shows the number of training courses according to the source of funding for the training
courses from 2014/2015 to 2022/2023. In principle, EWTI’s training courses have been funded from the
government budget since the time of EWTEC, as the EWTI did not have a financial mechanism to
receive outsourced funds. However, in response to the training needs of conducting training from donors
such as international NGOs?, UNICEF, TVETC etc., the EWTI started to utilize the external funds with
the tacit approval of the MoWE from around 2018/1019. Figure 3 shows the comparison of the funding
sources for EWTI training by the number of training courses between 2017/18 (at the time of the
Baseline Survey) and 2022/23. It shows that in 2017/2018 all the training courses were covered by the

government budget, whereas in 2022/23, 22% of all training courses were funded by external donors.

Table 5: Number of training courses according to the source of fund from 2014/2015 to 2022/2023

Organizations | 2014/15 | 2015/16 | 2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21 | 2021/22 | 2022/23 | Total

Government 11 18 23 33 31 17 42 51 63 289
JICA 0 0 0 0 0 6 0 0 0 6
Ministry 0 0 0 0 0 0 3 6 0 9
NGO 0 0 0 0 0 9 5 9 10 33
TVET 0 0 0 0 1 3 1 0 0 5
UNICEF 0 0 0 0 0 0 0 1 6 7
University 0 0 0 0 0 0 1 1 1 3
Other 0 0 0 0 0 0 0 3 1 4
Total 11 18 23 33 32 35 52 71 81 356

2 International NGOs as external donors include Water Aid, Oxfam, and IRC.
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Source of fund for EWTI training courses by Source of fund for EWTI training courses by
number of courses in 2017/2018 number of courses in 2022/2023
University, 1, 1% Other, 1, 1%
0\ a

UNICEF,6,8%

NGO, 10,12%

Figure 3: Comparison of funding source for EWTI training by the number of training courses between
2017/18 and 2022/23

2-4  List of participants with personal details for each course

The Registrar’s office has been collecting trainee’s information from trainees and summarizing in
Excel format set out in the Guidelines for Training Operation and Management (Figure 4). The Excel
data has been systematically stored in the Registrar's office computer each year after the format of the
guidelines was introduced in the year 2018/19. The staff members of the Registrar's office and some
members of the knowledge management team received training on how to accumulate the collected
information into the EWTI database and how to analyze the data using Excel tools such as pivot tables.
However, due to the lack of staff in the Registrar's office, the analysis has not been carried out on a
regular basis. Therefore, the Project supported verification and analysis of the collected data and analyze

them for the End line survey.

LIST OF PARTICIPANTS

Course Title:

Duration (GC): From To

izatis i | f
Name Region Zone Woreda Town | Sex | Age OgaREtion b podifive: | EoIAUBNNI GEPKERGNL | YeRFEAMITS
Category Name Academic | Profession | experience

Personal | tel Office tel Remarks

oSt —

e rom

Figure 4: Template for list of participants in Excel format

(data validation criteria have been set for certain cells to avoid typing errors)

Table 6 and Figure 5 show the number of EWTI trainees and the percentage of organizations to which

the trainees belong. According to this analysis, almost half of the EWTI trainees is occupied by those
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from the Regional Water Bureau, the Town Water Supply Service and the TVETC. Until the year
2017/18 before the Project started, it shows a high number of “Unknown” because the detailed
information on trainees was not fully collected and recorded, which make it difficult to simply compare
the proportion of organizations between 2017/18 and 2022/23. However, the general trend of

organizations that EWTI receives for training has not changed drastically during these years.

Table 6: Number of trainees from each organization from 2014/15 to 2022/23

Organization* | 2014/15 | 2015/16 | 2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21 | 2021/22 | 2022/23 | Total
AAWSA 6 3 19 0 30 2 11 60 15 146
EWTI 0 1 29 0 7 26 13 2 19 97
Foreign 0 0 0 0 0 35 0 0 0 35
GSE 0 2 4 0 0 2 41 0 0 49
MolL 0 0 0 0 0 2 4 30 2 38
MoWE 0 0 7 0 5 13 26 20 31 102
NGO 0 1 0 0 17 1 0 5 26 50
Private 3 0 4 0 4 2 25 14 43 95
RWB 11 37 111 14 122 100 210 169 391 1,165
TVETC 68 99 50 48 25 58 1 23 350 722
TWSS 16 5 18 9 53 242 335 396 9 1,083
University 0 17 4 0 0 1 51 99 60 232
WO 1 10 0 0 94 18 2 3 6 134
WWCE 11 6 64 5 43 26 67 47 0 269
WWDSE 1 0 47 0 18 9 20 0 373 468
Z0 2 0 1 0 18 8 33 39 103 204
Other 2 0 8 0 10 8 36 71 18 153
Unknown 80 184 58 395 19 27 0 5 3 771
Total 201 365 424 471 465 580 875 983 1,449 5,813

* AAWSA: Addis Ababa Water and Sewage Authority, GSE: Geological Survey of Ethiopia, MoIL: Ministry of Irrigation and Lowland, MoWE
: Ministry of Water and Energy, RWB: Regional Water Bureau, TVETC: Technical and Vocational Education and Training College, TWSS:
Town Water Supply Service, WO: Woreda Office, WWCE: Water Works Construction Enterprise, WWDSE: Water Works Design and
Supervision Enterprise, ZO: Zonal Office

Organizations to which the trainees belong

. MolL
Foreign 1% /AMOWE

Other

4%

WO
2%

University
4%

Figure 5: Proportion of EWTI trainees by affiliation from 2014/15 to 2022/23 (Total)

Table 7 and Figure 6 show the home regions of EWTI trainees. Although the trainees from Addis
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Ababa, Oromia and Amhara make up about 65% of the total, the EWTI also accepts trainees from all
regions including remote ones depending on the size (population) of each region. Trainees from Tigray
has been almost suspended after the Tigray war in the year 2020/2021. Figure 7 shows the comparison
of trainees’ home region by the number of training courses between 2017/18 and 2022/23 for reference.
The proportion of each region appears different, but it changes each year and does not indicate a

particular transition.

Table 7: Number of trainees from each region from 2014/15 to 2022/23

Region 2014/15 | 2015/16 | 2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21 | 2021/22 | 2022/23 Total
Addis Ababa 12 51 154 138 86 55 209 220 172 1,097
Afar 11 15 22 12 110 46 29 39 91 375
Amhara 25 92 42 58 57 156 136 218 277 1,061
Benishangul 9 13 37 34 21 33 17 12 10 186
Dire Dawa 4 6 7 10 1 3 18 16 25 90
Gambella 10 23 8 15 1 9 33 31 8 138
Harar 4 5 1 1 11 5 16 12 3 58
Oromia 29 78 90 96 69 129 300 274 577 1,642
Sidama - - - - - - - - 77 77
SNNPR 18 22 12 73 56 38 88 106 113 526
Somali 65 23 14 16 20 13 21 53 88 313
SWEPR - - - - - - - - 6 6
Tigray 14 37 37 18 33 50 8 2 2 201
N/A 0 0 0 0 0 43 0 0 0 43
Total 201 365 424 471 465 580 875 983 1,449 5,813

Regions to which the trainees belong

SWEPR Tigray
%\ 4%

Addis Ababa

19%

1%
Afar
7%

| Ambhara
18%

—__Benishangule
3%

et L ——
Harar Gambella —Dire Dawa
1% 2% 2%

Figure 6: Percentage of EWTI trainees by region from 2014/15 to 2022/23 (Total)
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Figure 7: Comparison of trainees’ home region by the number of training courses between 2017/18
and 2022/23

Figure 8 shows the gender balance of EWTI trainees. According to this analysis, the proportion of

female trainees is less than 15% over the last 9 years and there has been no significant change.

Gender balance of EWTI trainees

100%
80%
60% fo o o
40%
20%
3 6 6

0%
2014/15 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21 2021/22  2022/23
Year (GC)

M Female m Male

Figure 8: Gender balance of EWTI trainees from 2014/15 to 2022/23

2-5 Training modules and schedule

B During the project period, EWTI decided to adopt the module system for the organization of
training courses (Guidelines)

B The training modules should be prepared by the course leader and trainers in charge, and are to be
approved by Training Management Committee (TMC), according to the Guidelines (4.2
Preparation, Approval, Evaluation and Revision for Learning Modules).

B All training materials should be prepared, utilizing the standard TTLM formats, stipulated in the
Guidelines. The standard TTLM formats are set in line with the TTLM Guidelines issued by
Ministry of Education but modified uniquely by EWTI, incorporating the concepts of Instructional
Design.
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B The compulsory components of TTLM are;

Learning Module

Performance Evaluation Guide

Resource Requirements for Learning Module
Training Course Announcement

Training Schedule

Session Plan

Learning Guide

Pre/post Test

Pre/post training questionnaire

B There are four sets of TTLMs (Drilling Fluid Engineering, Gen-set (Generator Operation and

Maintenance), Water Supply Engineering Software Application, and Non-Revenue Water

Management (NRW)) of the training materials undergo a rigorous testing, approval, and validation

process to ensure their quality and compliance with the guidelines.

B The WSSE department experienced a substantial increase in training courses over the course of the

project period than any other department.

2-6  Annual training schedule:

Annual training schedule of 2023/24 (sample of two months) Ethiopian fiscal year is shown as table

below. Compared to the commencement of the Project, the annual training plan was prepared regularly,

and EWTI has attempted to operate the training according to the plan as much as possible.
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ETHIOPIA WATER TECHNOLOGY INSTITUTE
TENTATIVE ANNUAL TRAINING SCHEDULE FOR 2023/24 G.C. OR 2016 E.C.

1 |[WSSE Project Mgt & Construction Contract Adminstration 12 16 Ondemand |3-Jul-23 July,15/2023 D
2 |WRDD Ground Water Modelinng 10 16 Regular July 10/7/2023  [15/07/2023 D
Design & Impk tation of Solar PV home System & Wats 8 10
3 |REDT esien & fmplementation o1 50 ome System & Water Regular  |July 102023 [July 19/2023
Pumping ND
Irrigation & Drainage system Management, operation&
IDET 15 10 R July 10/2023 July 21/2023
4 Maintenance cgular oy uly ND
5 [WRDD Drilling Fluid Engineering (DFE) 24 25 Ondemand |July 24/7/2023 July 18/08/2023 D
Electromechanical Equipments Operation and Maintenance
6 |EMDMMT (Switch Board and Genset) 10 10 Ondemand |July 31/2023 August 9/2023
7 |WSSE Water Supply Production, Distribution and Water Quality 7 13| Ondemand |July 31/2023 August 92023 |
8 |WSSE MV Budgeting and Financial Accounting 10 13 Ondemand |July 31/2023 August 9/2023 D
9 |WSSE MVS management 10 30 Ondemand |July 31/2023 August 9/2023 D
10 [EMDMMT |Control board installation and Maintenance 10 14 Regular  [July 31/2023 August 11/2023
Solar Water Pumping System Installation, Operation, and 10 10
11 |REDT Maintenance Regular  |August 7/2023 [August 18/2023 .
12 |WSSE Non-Revenue Water Mangt. 5 12 Regular  |Aug, 7/2023 Aug, 11/2023 ND
WSSE CR—Water Safety Plan and Water Quality Monitoring and 5 2 WaterAid |Aug, 1472023 Aug, 1872023
13 Surveillance ’ ND
14 |WSSE Hydraulic Network Modelling Using Water-GEMS 6 23 Ondemand |August 14/2023 19-Aug-23|D
IDET Dwelj510T1 Weir & Canal Design Using Civil 3D Software 10 10 Regular August 07/2023 | August 18/2023
15 Application ND
16 [EMDMMT |Generator Operation & Maintenance 10 10 Regular  |August 14/2023 [August 25/2023  [ND
17 [EMDMMT |Pump Operation and Maintenance 7 14 Regular  |August 14/2023 |August 22/2023  [ND
18 |WSSE Key Performance Indicator (KPI) and Business Plan Dev't 5 12 Regular  |Aug., 21/2023 Aug., 25/2023 D
19 |WRDD Water Well Diagnosis and Rehabilitation 10 30 UNICEF 28-Aug-23(9/7/2023 D

Figure 9: Sample annual training plans

3 Training needs analysis

B According to the Guidelines for Training Operation and Management, TNA must be conducted
every three years to assess skill gaps and review current training courses. EWTI conducted TNA
during the project period in 2020. The TNA process generally involves gathering data through
surveys, interviews, and performance evaluations to identify specific areas where practitioners
require additional training.

B The Training Needs Assessment was conducted across the country, covering 6 out of the 9 total
regions, which is 66.6%, as well as 1 of the 2 administrative cities, which is 50%. This assessment
provided a more holistic understanding of the key skill gaps and development requirements within
the target population. The study's findings were positioned to have a meaningful impact on training
programs and initiatives moving forward.

B The results of the survey generally indicate a high demand and positive attitude from the water
sector towards EWTI's short-term training courses. As a result of TNA analysis some courses were
identified and recommended by regional water offices and utilities.

B The following courses were recommended and newly added as a result of the Training Needs

Assessment:
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» -GIS and Remote Sensing
» -Solar Pumping System Design and Operation
» -Contract Administration and Project Management

B Unfortunately, since the above TNA in 2020, another TNA has not been conducted, except the
follow-up survey attempted by the Project Team. The follow-up survey also faced serious
difficulties as the domestic travels were seriously restricted due to the country security situation

since November 2021.

4 Training plans and selection of trainees

4-1 Annual training plan preparation and approval

B Guiding manuals or guideline for planning, which was not available at the start of the project is
now available. Planning and approval process of EWTI’s annual training plan is shown in item
No.3 of Guidelines for Training Operation and Management.

B EWTI has referred superior plan such as GTP and 10 years’ development perspective plan since
2020 and before that EWTI was referring the 5 years GTP.

Table 8: 5-year Strategic plan strategic goals and targets (2019/20 — 2024/25)

Base- Accumulated Targets (annual target)
Strategic Goals Indicators line
2013 2014 2015 2016 2017
2012
Goal 1: Short and practical | Short- 4160 5460 6902 8468 | 10184 | 12070
training and long-term training | term (1,300) | (1,442) | (1,566) | (1,716) | (1,886)
program for 8130 trainees Long-
term - 20 60 120 180 240

Goal 2. Capacity building training | # leaders
and technical support for 1170 | & 570 745 940 1190 1440 1740
TVET leaders and trainers on | trainers (175) (195) (250) (250) (300)
various topics.
Goal 3. Conducting 43 research on | #

water supply coverage, irrigation | research

14 19 25 33 53

and drainage technology and 10
“4) () (6) ® (20)

renewable energy for the benefit of
the community.

Goal 4 .Transfer 36 technologies | # tech-
to benefit the community to | nology
improve  water supply and 12 17 23 29 44
sanitation, irrigation and drainage 4) %) (6) 6) (15)
technology and renewable energy

development and utilization

Goal 5. Providing diagnostic and | #

testing services on 605 samples in | research 1
1 (1 2 0) (0)
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5 research fields (physico- | # sample
chemical, micro-biology, | tests 40 90 165 295 440 605
radioactivity, acoustic-biology and (50) (75) (130) (145) (165)

water engineering inputs)

Method and Process of Planning: according to the Guidelines for Training Operation and
Management, at the start of each new academic year, primary direction and annual planning
schedules shall be set by the Training Management Committee (TMC). This initial direction by
TMC is crucial in shaping EWTI’s annual training plan, as well as other operational plans for the
upcoming year. Then various departments and teams can develop their own respective plans.
However, in practice, as per information obtained from the directorate of education and training
directorate, there has been lack of uniformity in terms of utilizing the Guidelines for Training
Operation and Management.

The process of creating the Annual Training Plan begins with each department submitting a draft
of proposed training activities and a corresponding timeline. This initial draft lays out the specific
training needs and schedule for that department. The Water Technology Education and Training
Directorate then reviews the draft, comparing the proposed training items against the overall
organizational training schedule and resources. Based on this review, the Education and Training
Directorate will prepare a tentative annual training plan incorporating any necessary modifications
or adjustments. If there is no major comments or feedback after review of TMC, then the tentative

plan will be finalized and adopted as EWTI’s permanent annual training plan.

4-2 Selection of trainees

1)

2)

-
N
(o]

Course announcements

Course announcement, selection and admission of trainees are clearly stipulated in the Guidelines
(Chapter 5).

The Guideline stipulates that course announcement should be sent to target organisations one and
a half months prior to the start of the training (Guidelines 5.1)

Course announcement should include the information entry requirements, course schedule and
contents, in addition to the information already included at the inception of the Project, such as
course title, date, acceptable number of participants and registration process.

Selection of trainees

The flow of selection of trainees remains the same (see figure 9 below) as presented in the Baseline
Survey Report, while the rules and standard procedures were clarified in the Guidelines.

Entry requirements for each training course are included in the TTLM (trainers’ guide) in
consideration of the relative homogeneity of the trainees in the same batch. Mixture of the senior
and junior trainees in the same batch was experienced in many training courses at EWTTI in the
initial stage of the Project. The Project Team advised to clarify the entry requirements for the same

course so that the trainees have more or less similar levels of knowledge and skills at the entry. This
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arrangement may increase the effectiveness of the training to avoid the situation where the training
contents should not be adjusted to the different levels of trainees (and often well experienced
trainees should wait until juniors reach to the similar level of understanding in the class).

B There were some cases observed during the project period that the organisations sent the trainees
who did not fulfil the entry requirements. Awareness raising among the customer organisations was

mentioned as important among EWTI trainers and training officers.

EWTI

Water Technology Training and Education Directorate
(Preparation of annual training plan)

Registrar office
(Preparation of pre-notification and Invitation letter)

N
ification d%tio letters
| \ N

Organizations that dispatch trainees to EWTI

'
Regional Water Bureau

Trainees a}e selected by each organization and dispatched to EWTI

l l VL \ 4

Figure 10: General flow of trainee selection for EWTI training courses

5 Training budget and procurement
5-1 Budget allocation for the past 5 years
The training budget for the last Ethiopian five fiscal years are presented in table 9 under the row

titled as “water technology training program”.
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Table 9: EWTI approved budget for 2018/19~2022/23 (EFY 2011~2015) (in Ethiopian Birr)

Budget ltem 2011 (2018/2019) 2012 (2019/2020) 2013 (2020/2021) 2014 (2021/2022) 2015 (2022/2023)
Recurrent Capital Recurrent Capital Recurrent Capital Recurrent Capital Recurrent Capital

Management & Administrative Program 10,000,000 10,031,000 11,000,000 16,550,000{ 20,000,000 20,982,733 1,428,640

Water Technology Training Program 8,200,000f 22,800,000 6,861,000 17,154,000 7,105,000[ 10,000,000 8,500,000{ 23,000,000 6,710,000 18,800,000

Research & Tehnology Transfer Program 2,235,000 3,075,000 3,800,000 5,000,000 3,798,887

TVET Support & Competency Assessment 3,190,000 3,000,000 3,033,000 3,000,000 2,710,000 3,000,000 3,000,000 2,227,000

Specialized Laboratory Service Program 1,480,000 9,000,000 2,000,000{ 28,000,000 1,780,000f 15,000,000 2,950,000{ 37,000,000 2,133,000 31,000,000
Sub-Total| 25,105,000,  34,800,000[ 25,000,000 48,154,000/ 26,395,000] 28,000,000  36,000,000[  80,000,000{ 35,851,620 51,228,640

Total 59,905,000 73,154,000 54,395,000 116,000,000 87,080,260

35,000,000
30,000,000
25,000,000
20,000,000
15,000,000
10,000,000
5,000,000
0

Figure 11: Annual WTETD budget (2017/18-2022/23)

Considering the high inflation rates in

Ethiopia, the actual monetary values of

2010

Annual Budet of WTETD in ETB

The allocated budget for water

2011 2012

2013

technology training program over the
past five Ethiopian (2010-2015) fiscal
years have not had much improvement
or has had no increasing trend due to
mainly the that
occurred in 2020/21 and which still

persisted in some parts of the country.

internal conflicts

2014 2015

(2017/2018) (2018/2019) (2019/2020) (2020/2021) (2021/2022) (2022/2023)

«==@==Recurrent ==@==Capital

budget may be in a decreasing trend.

Table 10: Inflation rates in Ethiopia’

Year Inflation rate
2017 10.69%
2018 13.83%
2019 15.81%
2020 20.36%
2021 26.84%
2022 33.89%

(Source: WroldData.info)

5-2 Process of budget planning

The detail

Ethiopian budget code is as shown in

budget breakdown by

Annex 1.

Box 1: Purchasing power of Ethiopian Birr
(base year: 2017)
Inflation-adjusted purchasing the
beginning of 2023: 33.53 birr

Increase in prices in 6 years: 198.25%

Decrease in value in 6 years: 66.47%

power at

Conversely, if an item had a price of 100 birrs in
2017, it will cost 298.25 birrs at the beginning of
2023 due to inflation.

This corresponds to an average depreciation of
33.04 birr per year. The amount of the price
increase corresponds to the overall inflation over
this period.

Source: WorldData.info (www.worlddata.info/)

Process of budget planning remains the same as of the inception of the Project.

3 Source: https://www.worlddata.info/africa/ethiopia/inflation-
rates.php#.~:text=The%20inflation%20rate%2 O0for%20consumer,rate%20was%209.9%25%20per%2

Oyear.

-
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Table 11: Process of budget planning

Process Timing (month) Responsibility

1 | Budget ceiling is notified from MoF to EWTI January to February MoF

2 | Planning Directorate notifies to each Beginning of March Planning Directorate
Directorate to prepare and submit plans

3 | Each team prepares work plan and submit to End of February Each Directorate
Directorate

4 | Directorate compiles all plans of the teams March Each Directorate
and submits to Planning Directorate

5 | Planning Directorate compile EWTI’s plan Middle of March Planning Directorate
and submit to both MOWE and MoF.

6 | Budget is approved by MoF and notified to Around July 7 MoF
EWTI

5-3 Challenges in budget implementation

Budget shortage has had some improvement over the past years but still persists.

6
6-1
1)

2)

Existing training courses and materials

Training contents
Evolution of training curriculum (contents)
Training materials for all courses in EWTI are standardized as TTLM which is in line with the
TTLM of Ministry of Education standards, with EWTI’s unique modifications. The components,
main distinctive features, approval and evaluation processes are clearly stipulated in the Guidelines.
How the training curriculum and contents were evolved through pilot training is detailed in the

report “Revolution of EWTI Technical Training (annexed to the Project Completion Report).

Proportion of lectures and practical exercises

The proportion of time allocation for lectures and practices are recommended as 3:7 since the
beginning of the Project period. However, the calculation of time allocation was not standardized
and often allocation of practice time was often done with incorrect method. For instance, the time
allocated as “practice in workshop/field” were sometimes used as “lecture in workshop/field” from
the Experts’ observation.

Table below shows the changes in time allocation of different activities in the pilot training of
Drilling Fluid Engineering course (DT). The lecture-practice ratio changes from 28:72, 79:21 to
24:76 in the 1st to 3rd pilot training.
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Table 12: Time allocation of different activities in DT pilot training

Activity

Lecture in Class

Lecture in Workshop/Field

Self-check

Practical Exercise in

Workshop/Field
LAP test
Preparation

Tea break

Total Hours

Lecture-Practice Ratio

10:03 14
5:06 7
3:05

42:16 60
6:13 4
2:10
1:46

70:39

28:72

9:33
12:21
2:17
3:06
3:11
7:16
3:03
40:47

23
30
6

8

8
18
7

79:21

I S T S TR
——————

3:39

7:39

3:22 4
36:32 41
11:06 13

7:18 8
18:15 21
87:51

24:76

B The lecture in class and in workshop/field decreased from 15:09 (21%) to 11:18 (13%), comparing

the Ist and 3rd pilot training, while the time allocated for practical exercise in workshop/field was
reduced from 42:16 (60%) to 36:32 (41%).

B Reduction of the time for practical exercise was because the method of exercise changed to more

controllable way delivered in the EWTI compound, rather than conducting the exercise in the

drilling site in the field, in which the trainers often faced unpredictable troubles which prolonged

or stagnated the training scheduled activities.

B Changes in time allocation of Gen-set Operation and Maintenance Course (EMMT) is shown in the

table below. Lecture time both in class and workshop/field was proportionally reduced from the 1st

to 3rd pilot training; 32% to 13%. This reduction was done mainly by reducing less important

training contents (e.g. engine part explanation).

Table 13: Time allocation of different activities in EMMT pilot training

Activity

Lecture in Class

Lecture in Workshop/Field

Self-check

Practical Exercise in
Workshop/Field

LAP test
Preparation

Tea break

Total Hours

Lecture-Practice Ratio

5:32 13
7:46 19
1:59 5
21:15 51
2:48 7
0:43 2
1:23 3

41:26
39:61

4:42
7:42
2:31
20:03
5:50
0:31
1:32
42:51

3) Training delivery: standardization of training contents

11
18
6

47

14

36:64

4:58

5:55
11:45 13
33:58 38
12:58 14

5:29 6
14:18 16
89:21

33:67

B At the beginning of the Project, the training contents written on the textbooks were not fully

delivered during the training and how the contents were delivered was all depended on the trainers.

-
o
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B Delivery rate of the training contents increased through the process of the 1% and 2nd Pilot Training
and reached to 100% in the 3™ Pilot Training for DT and EMMT. In this way, the training contents
of each training module are standardly delivered to the trainees, regardless of who deliver the

training and when the training is delivered.

6-2 List of training materials

B EWTI decided to modify all training materials into the TTLM standard formats, stipulated in the
Guidelines and as of July 2024, all regular training courses are delivered utilizing the standard
TTLM. The list of training modules and course materials uploaded to the portal site is presented in
table 14.

B [In early 2019, there was an initial attempt to upload materials on the portal site. This periodic
engagement continued on the portal over the course of the project period. The second upload in
September 2022, and a final upload to the portal was made in December 2023.

B Of the listed EWTI’s training modules, 16 TTLMs have been uploaded on the EWTI’s portal. The
uploaded TTLM documents contain core components of Teaching Training and Learning Materials
(TTLM). These basic TTLM components include the LG’s Instruction Sheet, Self-Check,
Information Sheet, Operation Sheet and LAP Test.

B A growing number of on-demand training courses are delivered at EWTI, but the training materials

of some the on-demand courses may not strictly comply with the rules stipulated in the Guidelines.

100.00 100.00 100.00 100.00
100.00

80.00 8000 66.67
66.67

60.00 60.00

% 44.44
40.00 40.00

Figure 12: Rate of contents delivery (DT) in Pilot ~ Figure 13: Rete of contents delivery (EMMT)

Training in Pilot Training
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Table 14: List of training modules and uploaded TTLM to EWTI portal site

No Departements Training Module Title TTLM Title 1k
uploaded
1 |Collab.Metro. Age. Post Graduate Diploma In Metrology
2 |Dirc.Regi. Training Meterology Trainees
3 |WRDDT Drilling Technology
4 (WRDDT EMMT for TVET Trainers and Trainees
5 |WRDDT Geographyical Information System (GIS) and Remote Sensing
6 |WRDDT Groundwater Adminstraion and Management
7 |WRDDT Groundwater Investigation and Development
8 |WRDDT Water Resource Management
9 |WRDDT Water Well Diagnosis and Rehabilitaion
10 (WRDDT Drilling Fluid Engineering Drilling Fluid Engineering Yes
11 |WRDDT Water well Drilling trouble shooting
12 (WRDDT Drilling Machinery Maintenance
13 [WRDDT Water well Drilling Supervision Drilling Supervision 1 and 2 Yes
14 lwsse Water Supp\y.Eng“meeHng (including Water-GEMS /CAD/ and SAP WSE Application Software Ves
software application)
15 [WSSE WSE for TVET Trainers and Trainees
16 |WSSE Project Management and Contract Administraion Planning Projects and Scheduling Using Software and Contract Administration Yes
17 |WSSE Non-Revenue Water Management Non-revenue Yes
18 |[WSSE Urban Sanitation Management Urban Sanitation Management Yes
19 |WSSE Fecal Sludge Management using Shit Flow Diagram(SFD)
20 |WSSE CR-Water Saftey Plan
21 [WSSE Water Treatement and Water Quality Monitoirng and Surveillance
22 |WSSE Key Performance Indicator (KPI)
23 |WSSE Business Plan Development
24 |wsse Water Board Operation, Customer Forum, Customer Service
Management
25 [WSSE Sewerage Engineering (Sewer-GEMS Software Application
26 |WSSE GIS for Pipe Networking
27 |WSSE Sanitaion and solid waste Managemnt
28 |WSSE Plumbing and HDP and PE Welding
29 [WSSE Asset Management
30 [WSSE Water Service Management
31 |WSSE Pro-poor, Equity and Inclusion WASH Service Approach
22 |ibET \’\r/‘r.‘lag:‘t\eo”r;::d Drainage System Management, Operations and
33 |IDET Surface water Irrigation Study and Design
34 |IDET Diversion Weir and Canal Design Using Civil 3D Software Application Diversion Wire Study and Canal Layout Using AutoCAD Civil 3D and GIS Yes
35 [IDET Irrigation Engineering Operation and Maintenance of Irrigaiton Scheme Yes
36 |IDET SAT 2001 Structural Analysis of Software Application for Irrigation Engineering Yes
37 |[EMMT Drilling Machinery Operation and Maintenance
38 |EMMT Electromechanical Machinery Operation and Maintenance
39 |EMMT Air Compressor Operation and Maintenance Air Compressor O and M Yes
40 |EMMT Generator set Operation Maintenance Gen-set O and M Yes
41 |[EMMT Pump Operation and Maintenance Pump O and M Yes
42 [EMMT Switch Board Installation, Operation and Maintenance Switch Board O and M Yes
43 |EMMT Hydraulic System Operation and Maintenance
44 |[EMMT Operating of Electromechnical Machinery
45 |EmMmT Design and Implementation of Solar PV Home System and Water
Pumping
46 |REDT Solar Water Pumping System Installation, Operation and Maintenance Yes
47 |reDT Solar Water Pumping system, Sizing, Installation,Operation and
Maintenance for Multiplepurpose Application

6-3 Preparation and approval process of TTLM

B Formulation, approval and evaluation of Learning Module (LM) and TTLM are stipulated in the

Guidelines (chapter 4).

B All regular courses prepared the standard TTLMs but some TTLMs have not been officially

approved by TMC as stipulated in the Guidelines.

B Preparation and approval of TTLMs for on-demand courses is not fully monitored by TMC and

EWTI management. This issue needs to be addressed in the future.

6-4 How to keep training materials:

B The Guidelines stipulate that the library should collect and organize the curriculum and TTLMs

-
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(both in hard and soft copies) and make them available for users (Guidelines 10.11.3). However, it

is not fully implemented.

B An attempt was made to keep the latest TTLMs in the NAS (network attached storage), but NAS

was not effectively utilized.

B A portal site was established and some TTLMs were uploaded (see table 14).

B Many TTLMs are still under the responsibility and management of trainers, except the ones

uploaded to the portal site. It is critical for EWTI to implement secure digital platforms or physical

sources, to keep the TTLMs.

6-5 Equipment
B Annual of

equipment is usually carried

inventory

out at the end of every fiscal
year.

B The Maintenance Team was
established in February 2019
to upkeep the conditions of the
machinery and equipment

necessary for the training.

There are many attempts to

the

inspection and maintenance

maintain regular

activities by the Maintenance

Team during the Project, but
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the activities have been stagnated.

Figure 14: Sample of equipment inventory

B EWTI is awaiting for the new structure of the institute to be fully operational and the sections who

are responsible for the operation and maintenance of the machinery and equipment for training act

accordingly. Training and consultancy desks of each technical fields are responsible for it.

7 Trainers

7-1  Number of trainers

Table 15: Number of trainers -baseline 2017/end-line 2024 survey

Tota:)IfNo. No. of No. of
Department Training Courses in charge existing vacant
approved o
. staff position
position
Office of WT Education &
Training Directorate /Director/ 1 1 0/0
Water Resource Gl, DT,
Development & Drilling Well Rehabilitation 15725 910 613
22 133
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Tote:)IfNo. No. of No. of
Department Training Courses in charge existing vacant
approved ”
. staff position
position
Technology Education & GIS and Remote Sensing
Training Department
Electro-Mechanical & Drilling DMMT, EMMT,
Machineries Maintenance EMMT for TVET 16/13 97 7/6
Technology
Irrigation & Drainage Irrigation and Drainage
Engineering Technology
Education & Training 99 o4 415
Department
WSE, Contract Administration and
water Suppy & Sewerage | (1E EIRETEE R
Technology Education & ’ 1111 97 2/4
Training Department revenue Wallter Management,
Water Service Management
WSE for TVET
Renewable Energy
Development Education & 8/14 1/3 7M1
Training Department
Total 5.4173 6.05/31 3.5/42

Training for meteorology trainees, and post graduate diploma in meteorology are given by another department were delivered by the outsourced

trainers.

B The number of approved positions of trainers in EWTI as of June 2024 reached 73 which showed
significant increase compared to the number registered during the baseline survey in 2017 which
was 60. The total number of positions for trainers increased by 21.6% and this showed the structural
expansion of EWTI with its operation but due to less attractiveness of the existing EWTI salary
scale or incentive mechanism it was neither possible to retain the employed staff nor the salary

attractive enough for new recruits on vacant positions.

7-2 Educational background and working experience

B The summary of the trainers’ educational background in Water Resources Development and
Drilling Technology Department (WRDDT) and Electro-mechanical and Drilling Machinery
Maintenance Technology Department (EM/DMMT) is shown in the tables below;

Table 16: Educational background of the project counterpart staff (for 4 courses)

[T T, Course in Master degree | Bachelor degree Others Total
charge holder holder
Director - 1M 0/0 0/0 1M
WRD/DT Gl, DT 3/3 4/3 2/4 9/10
EM/DMMT DMMT, EMMT 1M 5/5 3/1 97
Total - 3/5 2.33/8 3.5/5 3.19/18
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Table 17: Work experiences of the project counterpart staff (for 4 courses)

Department Course in 1-10 11-20 More than 21 Total
charge
Director - 0/0 1/0 oM 1
WRD/DT Gl, DT 4/4 3/5 21 9/10
EM/DMMT DMMT, EMMT 4/2 2/3 3/2 9/7
Total - -6/6 -7.73/8 24.5/4 3.19/18

(baseline/end-line)

B As per baseline record of 2017, there were only two COC holders of EWTI trainers with Level 11

whereas as of June 2024 there are 32 EWTI trainers who certified with COC ranging from Level 11

to Level V with details as shown with Anne 4.

7-3 Capacity of trainers to deliver training

1) Trainers’ capacity in instructional design

B [n order to see the progress in the trainers’ capacity in instructional design competency, the same
self-evaluation was conducted in 2017, 2019 and 2024.

B Instructional design competency includes the areas of A. Research and analysis, B. Training

development and C. Training delivery and evaluation, D. Information and knowledge management

and E. Activities management (see table 18).

Table 18: Checklist for instructional design and management competency

Core
Competency

Check List

A. Research
and Analysis

1. Understanding of what and how to conduct action research for planning of
training program

2. Development of the Research Instruments (Field plan, check lists,

questionnaire, etc.)

3. Implementation of action research (Interview, questionnaire, Focus Group
Discussion, etc.)

4. Data analysis and report writing.

B. Training
Development

5. Planning of Training (Set proper objectives, target, methodology, course
contents, etc.)

6. Development of the training materials (Handout, Presentation, Teaching aid
etc.)

7. Development of Assessment tools (level 1 - 4 Evaluation of training)

8. Improvement of Training program based on the results of the field validation

Information
and

C. Training 9. Designing of the delivery plan (Assignment plan, scheduling, training plan)
Delivery and | 10. Presentation and facilitation of the training program
Evaluation 11. Evaluation of Training (Quantitative and Qualitative)

12. Report Writing (Effectiveness, efficiency of the training, Lesson Learned)
D. 13. Use of ICT (Word, Excel, Power Point, e-Mail, Web browser, SNS etc.)

14. Collecting Information and knowledge (Through resource documents,
Report, Website etc.)

Knowledge 15. Organizing the Information and Knowledge (Filing, archiving, indexing,
Management | storing, etc.)
16. Sharing I&K (Regular meeting, newsletter, official Gmail, update FB, etc.)
E. Activities 17. Planning of the Activities (Monthly, trimester, annual plan)
Management | 18. Process Management (Update of the Schedule, countermeasure and lesson
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Core

Competency

Check List

learned)

19. Output Management (Submit on time, received approval by the

director/client, etc.)

20. Report Writing (Report of planning, process, and output management)

B The results of the self-evaluation show that all trainers show their improvements in all aspects

describe in table 18.

4.23 4.11
3.81 4.04 : 4.00
2.67
2.4
219II 214II III iII iII

5.00

4.00

3.0

o

2.0

]

1.0

)

0.00

Research & Analysis Training Training Delivery Knowledge

Development Management

w2017 m2019 w2024

Activity
Management

Figure 15: Self-evaluation results: average scores in each ID competency (2017, 2019 and 2024) 1

Activity Management

—2017 2019 2024

Research & Analysis
5.00

Training Development

Knowledge

Management Training Delivery

Figure 16: Self-evaluation results: average scores in each ID competency (2017, 2019 and 2024) 2

B Both figure 16 and 17 show the improvement of the trainers’ capacity in ID competencies. The

improvement in training development aspect was the most (from 2.14 to 4.23) while the least one

is training delivery (from 2.67 to 4.04). This could be because training delivery aspect was already

experienced well by the trainers as it was scored highest at the beginning.

B Figure 18 shows the individual improvement of ID competencies. All individual trainers found

themselves with improved capacities in ID (see Annex 2 for details) .

-
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Figure 17: Individual improvement in ID competencies

2) Trainers’ capacity in technical fields

B A number of technical training sessions were conducted during the Project to strengthen technical
competencies of trainers.

B Similar self-evaluation in technical competency was not conducted as most technical staff changed
their positions or left the organization and it was difficult to compare the changes.

B The evaluation of each trainer in technical aspects was done by the Japanese Expert and the details

are given as Annex 9 of the Project Completion Report.

7-4  External Trainers Table 19: Number of external trainers

B  The number of contractual employments of external

No of External
professional trainers in EWTI starting from year 2016 to 2021 is Year Trainers in
as shown in the table 18. EWTI

) ) 2016 4
B The number of external professional trainers’ employment 5017 5
showed declining in EWTI and over the last three years stopped | 2018 7
at all. This indicated that EWTI’s trainers have become more | 2019 3
capable over the past five years in conducting the training courses 2020 1
2021 1

by themselves.
2022 0
2023 0
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8 Monitoring and evaluation system

8-

1))

2)

-
(o]

1

Method of training evaluation
Training participants assessment
The method and procedure of training participants’ assessment are stipulated in the Guidelines
(Chapter 7).
The assessment is done both in knowledge and practical skills, according to the Performance
Evaluation Guide attached to TTLM (Guideline 7.1)
The participants are certified either certificate of completion or certificate of participation,
according to the results of the knowledge test (post test) and practical skill tests (LAP tests)
(Guidelines 8).
The pre/post tests are administered by the registrar while the LAP tests are organized by the trainers.

The results are recorded and kept by the registrar.

Training evaluation by training participants
The method and procedure of training evaluation is stipulated in the Guidelines (Guidelines 7.2).
EWTI adopts the four-level training evaluation; reaction, learning, behaviour and results
(Guidelines 7.2).
Training evaluation by the training participants are conducted daily, weekly and end of the course,
according to the Guidelines (7.2)
Questionnaires are distributed to trainees on paper at the end of a training course to evaluate training.
A standard questionnaire was developed during the preparation of the Guidelines. The questionnaire
consists of the following three parts.

A. Evaluation for training course

B. Evaluation for trainers

C. Evaluation for general service for EWTI
The Registrar collects the questionnaires from each trainee and summarizes the answers in the
summary template in Excel format by the Registrar as shown in Figure 19. This summary makes

the analysis of the training result easy.
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Training course title Template 19
i | TRAINING EVALUATION FORM by Trdlneas
- 1. | To what extent have your personal -
Course title lobjectives for this training been achieved? | "1 = Notatal
Zort,
Date |why you have given this rating.
2. [To what extent has your understanding of
. ) - the subject improved or increased as a Alot = Litte
YOUR FEEDBACK IS IMPORTANT for us to deliver quality training please forward resultof the training?
I you have scored 2 or 1, please comment
[why you have given this ratin
our comment 5 Weuld you recammend colleagaes Wikt i Uik | ‘ ‘ ‘ ‘ |
|similar needs, to attend this course? SRy
A. Evaluation for Training Course obiaperscosdaionfplesercomment
Jwhy you have given this rating
o o . Zm the training schedule_| _Excellent = Poor
1. To what extent have your personal objectives for this training been achieved? 5 What are your views on the qualily o the
- Excellent = Poor
. . e ) o — P
Fully s 4 3 2 1 Not at al 7. [Are there any other comments about the
that you would like to make?
If you have scored 2 or 1, please comment why you have given this rating.
e Effective ~ Inefiective
& preparation e
2. To what extent has your understanding of the subject improved or increased as a result of the \:l Delivery methods e
fective = Ineffective
training? Effective = Ineffective’
Effective ~ Ineffective
Effective = Ineffective
Alot s 4 3 2 1 Little
If you have scored 2 or 1, please comment why you have given this rating. s
[ Excellent <> Poor
[ Excellent < Poor
[ Excellent < Poor
3. Would you recommend colleagues with similar needs, to attend this course? = Excellent + Poor
Teld visit Excellent - Poor
Registrar service Excellent - Poor
Per diem Excellent - Poor
Definitely s 4 3 2 1 Unlikely
|have for the insttute?

Figure 18: Forms for training evaluation by trainees (left) and summary of the evaluation results
(right)
B After every training course, the course leader should prepare the training completion report and
submit it to the Director of WTETD (Guidelines 7.3)
B The standard contents and attached documents are also stipulated in the Guidelines (Guideline 7.3)
B The implementation of the Guidelines is also assessed by the Director of WTETD, the course leader,
trainers, and the registrar. Google-form was prepared for easy handling of data and WTETD is to

announce the use of the form electronically as of July 2024.

8-2 Frequency of training evaluation
Training evaluation by training participants (level 1 and level 2) are conducted daily, weekly and
at the end of training course as stated above (Guidelines 7.2)

B Level 3 and level 4 evaluation are to be conducted after six months of training and every three years
respectively according to the Guidelines (Guideline 7.2).

B Training Needs Assessment (TNA) was conducted once by EWTI in 2020.

B During the project period, level 3 and level 4 evaluation was conducted once for the pilot training.

Due to the impact of COVID-19 and domestic conflicts, the collected data were extremely limited.

8-3 Way to reflect the results
The method and procedure to conduct training course evaluation, revision and cancellation are
stipulated in the Guidelines (Guidelines 4.1.3).

B TMC is responsible for initiating the above process, but the functions of TMC are limited as of July
2024.

B Asresults of the TNA in 2020, some new training courses were added.

8-4 How is the evaluation data kept

The answers for the questionnaire from the trainees (on paper) are filed and stored in the Registrar’s
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office but the Registrar prepares a summary of questionnaire result for each training course using the
template in Excel format. The summary of each training course evaluation is saved in the computer of

the Registrar’s office.

8-5 Summary of evaluation results by the trainees
As of November 2022, 199 evaluation summary sheets had been prepared and saved in the
Registrar’s office (30, 80, 74 and 15 in 2019/2020, 2020/2021, 2021/2022 and 2022/2023, respectively).

These data were analyzed by the Project and the results are shown below.

8-5-1 Evaluation for training courses
Trainees’ satisfaction with the provided training courses are gathered through the questionnaire. The
questions asked are listed below. To make it easier to quantify the responses, questions 1 to 5 are rated

on a 5-point scale.

1. To what extent have your objectives for this training been achieved? (If you have scored 2 or 1,
please comment why you have given this rating.)

2. To what extent has your understanding of the subject improved or increased because of the training?
(If you have scored 2 or 1, please comment why you have given this rating.)

3. Would you recommend colleagues with similar needs, to attend this course? (If you have scored 2

or 1, please comment why you have given this rating.)

The convenience of the training schedule.

What are your views on the quality of the Assessment tools used?

Was this training appropriate for your level of experience? (Yes/No)

Nk

Are there any other comments about the training event that you would like to make? (narrative)

Figure 19 shows the evolution of the average score of all trainees including all training courses for
the question “A. Evaluation for training course” over the past 4 years. At the earlier stage of the project
in 2019/2020, question No. 4 “The convenience of the training schedule” shows the lowest score in all
questions, which is 4.11 out of 5 and the highest score was obtained by the question No.2 “To what
extent has your understanding of the subject improved or increased as a result of the training?”’, which
is 4.29. While the lowest score remains on the same question that is question No.4 in 2022/23 with 4.32,
question No.3 “Would you recommend colleagues with similar needs, to attend this course?” reaches to
the highest score with 4.48 in 2022/23. The average score of all 5 questions also increased by 4%, from
4.21 to 4.39, which means that overall, the total satisfaction of participants has slightly improved over
the past 4 years. Especially, the question No.3 shows the biggest increase during these 4 years the by
5.8%.
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Summary of questionnaire responses to " A. Evaluation for training course" by year

4.6
4.5
44
o
G 43
3
v
)
2
$42
z
4.1
4
39
1. To what extent have 2.To what extent has 3. Would you recommend 4. The convenience of the 5. What are your views on
your personal objectives your understanding of the colleagues with similar training schedule. the quality of the
for this training been subject improved or needs, to attend this Assessment tools used?
achieved? increased as a result of course?

the training?

W2019/20 ™2020/21 m2021/22 ™ 2022/23

Figure 19: Summary of questionnaire responses to "A. Evaluation for training course" by year

(maximum score is 5)
Figure 20 shows the summary of analysis for the same questions by department. The EMMT and

REDT departments resulted in higher rates with around 4.5 out of 5 points in all 5 questions. The IDE

department, however, scored the lowest in all questions, which are below 4 points.

Summary of questionnaire responses to " A. Evaluation for training course" by Department

4.5
g
o
b3
S 4
§
z
35 I
3
1. To what extent have your 2. To what extent has your 3. Would you rec d 4. The ¢ ience of the training 5. What are your views on the
personal objectives for this understanding of the subject colleagues with similar needs, to schedule. quality of the Assessment tools
training been achieved? improved or increased as a result attend this course? used?
of the training?
dept. Y
mEMMT mIDE W REDT = WRDD W WSSE
auestion Y

Figure 20: Summary of questionnaire responses to "A. Evaluation for training course" by Department

(maximum score is 5)
Figure 21 shows the percentage of participants who answered YES to the question No.6 “Was the

training appropriate for your level of experience?” Over the past 4 years, more than 95% of trainees

have responded that they feel the level of training is appropriate to their level of experience every year.
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Summary of questionnaire responses to question no.6: "Was the training appropriate for your level
of experience?" (Proportion of "Yes" answer)
100.0%

il

90.0%

Axis Title

85.0%
2019/20 2020/21 2021/22 2022/23

Year (GC)

Figure 21: Summary of questionnaire responses to question no.6: "Was the training appropriate for

your level of experience?" (Proportion of "Yes" answer)

8-5-2 Evaluation for trainers
This section of the training evaluation questionnaire collects data on the competency of trainers who
have delivered EWTI training courses. Seven questions are asked, ranging from 1 (ineffective) to 5
(effective). All the questions are listed below.
a) Subject knowledge
b) Organization & preparation
c) Delivery methods
d) The way to encourage participation
e) Classroom management skill
) Quality of the handouts provided
g) Quality of the PowerPoint

Figure 22 shows the average scores for each of the above questions over the last 4 years. For all the
questions, the scores are above 4.5 points, indicating that the participants are generally close to satisfied
with the trainers. Even though, the scores appear to increase from year to year, with the exception of the

score for 2020/21, which is remarkably high for all the questions.
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Summary of questionnaire responses to " B. Evaluation for trainers" by year

4.8

a)Subject knowledge b)Organization & c)Delivery methods d)The way to e)Class room f)Quality of the g)Quality of the
preparation encourage management skill handouts provided PowerPoint
participation

Average score
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>

»
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W 2019/20 ®2020/21 ®2021/22 2022/23

Figure 22: Summary of questionnaire responses to "B. Evaluation for trainers" by year (maximum

score is 5)

Table 20 shows the average scores of the evaluation for trainers from 2019/20 to 2022/23. Comparing
scores between 2019/20 and 2022/23, all the questions show an increase, particularly “e) Classroom
management skills” and “f) Quality of handouts”, which show the highest increase of all questions at
3.9%. This could be attributed to the impact of introducing TTLM through the project as teaching and

learning and materials for both trainers and trainees.

Table 20: Average score of the evaluation for trainers from 2019/20 to 2022/23

Questions 2019/20 | 2020/21 | 2021/22 | 2022/23 | 4-year rate of increase
a) Subject knowledge 4.65 4.77 4.70 4.74 2.0%
b) Organization & preparation 4.59 4.67 4.59 4.66 1.6%
c) Delivery methods 4.54 4.65 4.56 4.65 2.6%
d) The way to encourage participation 4.60 4.69 4.62 4.72 2.5%
e) Classroom management skill 4.56 4.68 4.60 4.73 3.9%
f) Quality of the handouts provided 4.51 4.58 4.51 4.69 3.9%
g) Quality of the PowerPoint 4.54 4.65 4.60 4.68 3.0%

When looking at the details of each department, EMMT and REDT trainers have relatively higher
overall average scores, while IDE trainers have the lowest, as shown in Figure 23. This trend is similar

to that in the questionnaire part A “Evaluation for training courses” summarized in Figure 20.
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Average of score
Average score of the evaluation for trainers by department
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Figure 23: Average score of trainers' evaluation from 2019/20 to 2022/23 by department

This does not mean, however, that IDE have made little improvement in the competence of trainers.
Figure 24 shows the evolution of the average score in each department. IDE showed a significant
improvement from 2019/20 to 2021/22, while maintaining the lowest score of all the departments in all
4 years. In fact, IDE trainers increased their scores by 4.1% in 4 years, which rate is the highest rate of

increase among all the departments.

Average of score . .
2 Average scores of evaluation for trainers by department

Z>—<f/*/”’;

5

4.5

Average score

35
2019/20 2020/21 2021/22 2022/23

dept Y

e ——EMMT  =—e=|DE —e—REDT WRDD —o—\WSSE

Figure 24: Evolution of average scores of evaluations for trainers from 2019/20 to 2022/23 by
department

In addition, Figure 25 shows a comparison of the average evaluation scores for internal and external
trainers over the last 4 years. This is the result of 38 internal and 3 external trainers. Both internal and
external trainers show a steady increase in their average scores each year. Over the period, the external
trainers have relatively higher scores with an average of 4.7, while the average score for internal trainers

is 4.6 over 4 years.
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Comparison of average evaluation scores for internal and external trainers
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Figure 25: Comparison of average evaluation scores for internal and external trainers from 2019/20 to
2022/23

8-5-3 Evaluation for general service for EWTI

The third part of the questionnaire collects data on the facilities and general service of the EWTI. 8
criteria were rated on a scale of 1 (ineffective) to 5 (effective), with an open-ended question on
recommendations at the end.

1. Training equipment & workshop

Dormitory
Cafeteria service
Library service
Clinic service
Transportation service during field visit
Registrar service

Per diem payment process

X N an kW

What general recommendations do you have for the institute? (narrative)

Figure 26 shows the average scores for each criterion over the last 4 years. Overall, half of the criteria
including “1. Training equipment & workshop”, “2. Dormitory”, “6. Transportation service during the
field visit” and “7. Registrar service” show relatively high scores above 4 points and even a steady
increase in scores from 2019/20 to 2021/22. Among these criteria, the score of the registrar service is
outstanding over 4.5 points. The project's development of training guidelines and various templates
could have contributed to give a positive impact on the Registrar’s work to facilitate the procedures for
training implementation.

On the other hand, other criteria such as “3. Cafeteria service” and “4. Library service” and “5. Clinic
service” remained lower scores below 3.5 points, as these services were suspended during the COVID-

19 period, especially in 2020/2021. In addition, it is a matter of concern that the scores of the library
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service and the clinic service have been in decline over the last 4 years.

Summary of questionnaire responsesto " C. Evaluation for general service of EWTI" by year

2 I II

1. Training 2. Dormitory 3. Cafeteria service 4. Library service 5. Clinic service 6. Transportation 7. Registrar service 8. Per diem payment
equipment & service during field process
workshop visit

m2019/20 ®W2020/21 m2021/22 ®2022/23

Average score
w
n

N
n

Figure 26: Summary of questionnaire responses for "C. Evaluation for general service for EWTI" by

year (maximum score is 5)

9 Knowledge management
9-1 Training document management

A portal site for WTE&T Department was established aiming at creating a common space to store
and share important documents including teaching and learning materials for the EWTI training courses
within the institute in 2019. The portal holds immense potential for becoming a centralized source of
information, allowing the institute to efficiently organize and categorize its vast collection of knowledge
resources. From the mission and vision of the institute to the schedules of training programs, the portal
displays a wide range of important information. This comprehensive display ensures that the EWTI staff
has easy access to essential details, fostering alignment with the institute's objectives. The portal's ability
to share various types of information, including documents, presentations, and multimedia content,
further enhances its value as a dynamic platform for sharing knowledge.

The portal site, despite its potential, has not been properly utilized, leading to missed opportunities
for knowledge management and resource utilization. As of today, a total of 15 training materials in
addition to the training management guidelines and related templates have been uploaded onto the portal
site. However, although a knowledge management team was formed to oversee the portal's maintenance
and content management within the department, it did not function effectively on updating and
managing the portal. By periodically uploading new training materials and relevant information, the
portal remains an invaluable resource for EWTI. The portal was last updated on September 29, 2022,
which implies that there has not been a recent update.

The portal site was repeatedly introduced to the EWTI trainers by the knowledge management team
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and the trainers were encouraged to upload their training material and keep updating by themselves.
However, this practice had not been institutionalized within the department. This is because there is still
little understanding of necessity of sharing teaching and learning materials with others and they tend to
belong to the trainers themselves. Another concerning aspect is the absence of regular internal reviews.
It is important to periodically analyze the performance of the portal sites, identify areas for improvement,
and implement necessary changes. Regular reviews also help ensure that the portal site aligns with the
organization's goals and meets the needs of its users.

Lastly, while a knowledge management team has been formed to maintain and monitor the portal
site, it appears to be that the responsibility primarily falls on one person. This raises concerns about the

distribution of responsibilities within the team or the department.

9-2 Information management of training evaluation

B The Guidelines stipulate that the test results should be properly recorded in a Trainee’s Record
Book (TRB), Training Participant’s Progress Chart and Training Participant’s Assessment Data
Sheet (Guidelines 7.1).

B Training evaluation records are kept in the files at Registrar Office, though the TRB has not been

printed and utilized due to budget constraints.

9-3 Library
9-3-1 Library operation and management

The EWTI library is administered
by a qualified librarian with a BSc
degree in Information Technology
and a diploma in Library Science.
Currently, there are a few vacant
positions that need to be filled to
ensure the library has a skilled
workforce. The librarian utilizes a
separate room connected to the library

as his office.

Library services play a crucial role v
in the institute by facilitating effective utilization and sharing of knowledge nd resources. The library
has undergone significant improvements and upgrades to enhance its services compared to the initial
stage of the Project. Specifically, the library's future vision includes digitizing its resources and
providing online e-book services, enabling trainers and trainees to access reference and technical books

anywhere, anytime.
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The library allows EWTI staff and trainers to
borrow books for a period of one month. Trainees,
on the other hand, can borrow books for the
duration of their stay at EWTI. Prior to borrowing
books, users are required to fill out a form and a
librarian sign on it.

The EWTI library currently has 707 registered
international and local books, as recorded in the

library's record book. These books include

reference books, documents, journals,
newspapers, CDs, and e-book services, accessible & , ——

through a membership privilege database system

— o a 2 vl
connected to the National Library and Archive. However, ) { =
there are some noticeable gaps in the effective utilization [ _%:"‘mw“—?: T —

of the library. The library's environment resembles more
Ministry of Water, Irrigation and Electricity
Water Technology Institute Library Baoks e

of a classroom than a proper library, with misplaced

i inhe S48 4

chairs and tables being observed. e on T

Although there have been noticeable improvements in . =
terms of better lighting and a clean environment, which Figure 27: Book borrowing form
provide comfort for users, there is still room for further improvement. The size of the library shelves
and available space is insufficient to accommodate large-sized books, resulting in cluttered and

unstructured arrangements.

9-3-2 Internet service for e-book

The library has a broadband Internet service, which enhances the efficiency of delivering online e-
book services. Trainees can easily access the National Library and Archive database system with the
assistance of the librarian, enabling them to read from wherever they are.

One of the main improvements is the addition of computer-based e-book services in the library. As
can be observed, devices for accessing the internet in the library are installed on the wall. When trainees
want to read within the library, they must present their ID to the librarian. Similarly, if they wish to
borrow books, they must follow the borrowing procedures.

Efforts have been made to bridge the gap between training materials and library services. The
objective was to integrate the training materials with library services. However, currently, the training
material is still in the possession of the trainers.

The e-book service is one of the key areas of the library, connecting trainees, trainers, and EWTI
staff to the digital library. With the assistance of the librarian, anyone can access and read additional

information from e-book sources, including any reference book they desire. However, the library has
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limitations in various areas when it comes to updated technical reference books.

9-3-3 Library usage

Though it is stipulated that the library should have a collection of TTLMs both in hard and soft copies,
it is not practiced as of July 2024. Moreover, the library service was formerly accountable to WTETD
but recently it has become accountable for Communication Directorate.

The current state of the library and its usage indicate several areas that require improvement. These
include outdated books and resources, the necessity for technological upgrades involving computers,
inadequate space for reading, and insufficient funds to acquire up-to-date books. According to the
majority of trainers, the books and resources available in the library are outdated and lack significant
relevance for skill gap training for the trainers. These materials fail to address the evolving needs of
learners and do not adequately support their professional development. While there are ample resources
and e-book access, majority of EWTI community remain unaware of the availability and utilization of
these valuable resources.

Trainers emphasize the urgent need for the library to be equipped with additional computers,
databases, and sufficient space for reading. The absence of these technological resources limits the
accessibility of up-to-date information and inhibits learners' ability to engage in online research or utilize
digital learning platforms. Despite the current infrastructure not being properly functional, trainers
acknowledge the positive aspect of having some infrastructure in place, as it provides a foundation to
build upon.

One of the key challenges faced by the library is the absence of a yearly budget allocated for updating
its collection with recent books. Trainers often express concerns that a large number of books available

in the library are not useful for the specific training programs they want to deliver at EWTIL.

10 Public relations

Up to 2017, EWTI had published three newsletters with the name “Felege Hiwot”. During the
EWTI/JICA project period, the project supported the publication of EWTI’s Newsletter with the name
changed from “Felege Hiwot” into “Water Technology” for two editions which are News Letter Vol.5
in November 2019 and Newsletter Vol.6 in March 2020.

In addition to the support for the publication of the above stated two editions of “Water Technology”
newsletters, EWTI/JICA project also supported EWTI for publication of EWTI training information
booklet for three editions which contain information of EWTI’s water technology training courses which
are useful for its customers. The first edition of the training information booklet contains information of
20 EWTY training courses and the 2™ edition contains information for the same number of training
courses but it is different from the 1** edition by some editing on the TMC list whereas the 3™ edition

contains training information for 37 EWTI training courses.
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11 Human resource development and management of EWTI
11-1 Job description of EWTI staff

Job descriptions of the staff member have not been changes since the baseline survey (Annex 4 of
the Baseline Survey Report).

New organizational chart, which was internally announced in June 2024 is attached as Annex 3. This

is yet to be officially approved by the Civil Service Commission.

11-2 Human resource development and management

The Human Resource Training and Development Team under EWTI Human Resource Development
and Management Directorate is the responsible unit to plan and organize EWTI staff training every fiscal
year. However, except one training that was provided in February 2021 for 138 participants on training
course entitled “orientation on civil service regulation”, there was no other training planned and
implemented by the HRD & Mgt directorate over the project period. The reason given for the lack of
the trainings was mainly absence of allocated budget for staff training.
Training organized by some individual directorates of EWTI for their respective staff also occasionally

conducted over the project period.

11-3 Staff evaluation:
Staff performance evaluation conducted using the civil service commission’s staff evaluation form

every six months in EWTI during the project period.

12 Satisfaction of trainees
12-1 Degree of satisfaction of past trainees
B Degree of satisfaction of trainees for the EWTI training courses can be measured from the results

of evaluation carried out after every training course. The result is described in 8-5.

12-2 The results of the pilot training participants follow-up survey
The Project Team conducted a follow-up survey targeted the ex-participants of the 1* to 3™ pilot

training courses. The following sections present the

highlights of the results of the follow-up survey. Table 21: Pilot training follow-up survey

interview respondents (local)

1) Local trainees: Pilot Course Title ITotal ex-traniees| # Respondants
. . Gen-set O&M 13 1
According to the feedback obtained from the - -

1 Drilling supervision 7 2

pilot training one participants, only one out of 13 Air Compressor 0 & M 14 1

. . Total 34 4
potential Gen-set trainees was able to respond, and

) Gen-set O&M 12 3

two out of 7 potential Drilling supervision trainees Total 12 3

responded. Additionally, only one participant from Gen-set O&M ° 0

) ) o 3 Drilling fluid Engineering 5 0

the 14 potential Air Compressor O&M participants Total 1 0
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was interviewed.

Despite the limited number of interviewed trainees, according to trainees comment the 1% pilot
training was an absolute accomplishment and met expectations. The interviewed trainees found the
training was relevant, valuable, and ignited new possibilities for problem-solving techniques. The
majority of the interviewed trainees described the training as transformative and an eye-opening
experience that had a profound impact on their skill development, providing them with valuable new
capabilities. Overall, according to the interviewed trainees, the impact of the training extended beyond
individual skill enhancement and had a positive impact on the delivery mechanisms in their respective
organizations. Moreover, trainees overwhelmingly found the pilot training was highly valuable,
provided them helpful new insights.

Out of the 12 pilot 2 ex-trainees of the 2™ batch pilot training, the interview team was only able to
interview 3 of them. Regardless of the limited number of interviewed trainees, all of the participants
commented that they found the training to be significantly enhanced their skills. The feedback from the
3 interviewed trainees indicates that the pilot 2 training program has improved the capabilities of trainees.

According to the pilot training 3 ] o
international training; out of a total of 8 ex- Table 22: Pilot training follow-up survey

. . ) ) ) . interview respondents (international)
trainees of Drilling Fluid Engineering training,

and 10 international Gen-Set O&M trainees, 6 Pilot Course Title otal ex-traniees| # Respondants
. . Drilling fluid Engineering 8 6

and 2 were able to be interviewed by the
3 |Gen-set 0&M 10 2
interview team respectively. The international Total 18 8

training courses for both Drilling Fluid

Engineering and Gen-Set were highly impactful and effective in various areas. The interviewed Drilling
Fluid Engineering and Gen-Set trainees highlighted how the training significantly improved their
understanding and application of critical tools, as well as Kaizen concepts.

Moreover, the pilot training program had a substantial positive impact on the trainees, fostering a
culture of continuous improvement. This was particularly evident in the realm of proper chemical
measurement and equipment usage, as noted by the interviewed participants of Drilling Fluid
Engineering course. Trainees reported that a noticeable improvement in their individual and collective
performance. According to the international training trainees, the knowledge and skills gained through

the training had a tangible, positive impact on their work.
12-3 Degree of satisfaction of past trainees' superior

The voices of the superiors of the ex-trainees of the 1 and 3™ pilot training were collected, though

the samples are very small, due to the restrictions of domestic travels during the time of data collection.
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Table 23: Pilot training follow-up survey interview respondents (trainees’ superiors)

Titles of Respondants Orgnzation Titles of ex-Trainees Organzaition Title of Training courses/ Batch Region | Town
Water supply scheme Admin. Team Leader  |Zonal water office Water Supply Schemes Technicia[Zonal Water office Gen-set 0&M (2), Feb 2019 SNNPR  |Durame
Water supply scheme Admin. Deputy core
process owner Town Water Service Office Design &Constrcution Coordinato|Town Water Service Office Gen-set 0&M (2), Feb 2019 South-West|Bench-maji
Water Supply Drilling process & Pump Testing
Process head Water Works Constreution Enterprise |Hydrogeologist Reginal Water Bureau Drilling Supervision (1), Oct 2018 SNNPR  |Hawassa
One WASH National Program Coordinator ~ |Regional Water Bureau Electro.Mechanical Engineer  [Reginal Water Bureau Gen-set 0&M (1), Feb 2018 SNNPR  |Hawassa
Zonal Water office Core process Cwner Zonal water office EMMT Technician Zonal Water Office Gen-set 0 &M (2), Feb 2019 SNNPR  |Dilla
Machinery Vehicles 0&M Dep. Deputy ManageWater Works Constrcution Enterprise  |Drilling Machinery Mechanic  |Water Works Construction Enterpris{Air Compressor 0&M, 2018 SNNPR  |Hawassa

The number of supervisors the team interviewed were 6. Five of these supervisors were from the

former Southern Nations Nationalities and People's Region (SNNPR), while one was from the South-

West region. Although the geographic coverage of the respondents may not have fully represented all

the pilot training regions, the interviewed supervisors still provided valuable insights based on their

observations of former trainees within their respective organizations. Almost all the supervisors

observed a positive and significant change in their former trainees. However, one supervisor commented

on budget-related issues that were limiting the ability to send more trainees to the institute. Another

supervisor raised a concern regarding the application requirements for future training opportunities at

EWTIL. Despite the overall positive feedback from the majority of supervisors, one supervisor indicated

a problem of shortage of communication between the former trainees.

-
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Federal Gevermment of Ethiopia
Name of Zone /wereda: federal

Name of program :

Name of Sub agence:

Total Authorized Budget By Item of Expenditure

Training Water Technology Technicians

Budget yeer 2011

Code: 000

Code: 02/01/01

Name of public Body: Ethiopian Water Technology Institute = Code: 228
Approved Budget Budget Adjusted
N.O Account code Budget Added Deducted Budget
1 2111101 6111 2,900,000.00 2,890,000.00
2 2111201 6121 30,000.00 120,000.00
3 2121101 6131 300,000.00 310,000.00
4 2211102 6212 300,000.00 155,000.00
5 2211103 6213 145,000.00
6 2211107 6217 570,000.00 770,000.00
7 2211108 6218 100,000.00 50,000.00
8 2221101 6231 1,000,000.00 1,200,000.00
9 2221102 6232 50,000.00 30,000.00
10 2221103 6233 50,000.00 110,000.00
11 2231107 6241 500,000.00 450,000.00
12 2241101 6251 600,000.00 450,000.00
13 2241109 6259 85,000.00
14 2251101 6271 300,000.00 475,000.00
15 2311101 6313 900,000.00 400,000.00
16 2311102 6314 600,000.00 560,000.00
£:99 8,200,000.00 8,200,000.00
Total Authorized Budget By Item of Expenditure
Federal Gevermment of Ethiopia Budget yeer 2012
Name of Zone /wereda: federal Code: 000
Name of program : Training Water Technology Technicians
Name of Sub agence: Code: 02/01/01
Name of public Body: Ethiopian Water Technology Institute = Code: 228
Approved Budget Budget Adjusted
N.O Account code Budget Added Deducted Budget
1 2111101 6111 2,500,000.00 499,000.93 2,999,000.93
2 2111201 6121 32,000.00 32,000.00
3 2121101 6131 275,000.00 62,757.04 337,757.04
4 2211102 6212 250,000.00 250,000.00
5 2211103 6213 200,000.00 200,000.00
6 2211105 6215 200,000.00 200,000.00
7 2211107 6217 700,000.00 700,000.00
8 2211108 6218 350,000.00 250,000.00
9 2221101 6231 1,200,000.00 1,520,000.00
10 2221102 6232 50,000.00 50,000.00
11 2231101 6243 100,000.00 50,000.00
12 2231107 6241 300,000.00 300,000.00
13 2241101 6251 400,000.00 300,000.00
14 2241103 6253 50,000.00 -
15 2311101 6313 154,000.00 154,000.00
16 2311102 6314 100,000.00 100,000.00
£97 6,861,000.00 561,757.97 7,442,757.97
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Total Authorized Budget By Item of Expenditure

Federal Gevermment of Ethiopia Budget yeer 2013
Name of Zone /wereda: federal Code: 000
Name of program : Training Water Technology Technicians
Name of Sub agence: Code: 02/01/01
Name of public Body: Ethiopian Water Technology Institute = Code: 228
Approved Budget Budget Adjusted
N.O Account code Budget Added Deducted Budget
1 2111101 6111 2,500,000.00 2,500,000.00
2 2121101 6131 275,000.00 275,000.00
3 2211102 6212 250,000.00 215,000.00
4 2211103 6213 200,000.00 100,000.00
5 2211105 6215 200,000.00 150,000.00
6 2211107 6217 650,000.00 628,332.00
7 2211108 6218 150,000.00 150,000.00
8 2221101 6231 1,200,000.00 1,581,122.00
9 2221102 6232 50,000.00 35,546.00
10 2221103 6233 80,000.00 60,000.00
11 2231101 6243 100,000.00 100,000.00
12 2231107 6241 500,000.00 500,000.00
13 2241101 6251 400,000.00 300,000.00
14 2241103 6253 50,000.00 10,000.00
15 2251101 6271 300,000.00 300,000.00
16 2311101 6313 100,000.00 100,000.00
17 2311102 6314 100,000.00 100,000.00
£:99 7,105,000.00 7,105,000.00
Total Authorized Budget By Item of Expenditure
Federal Gevermment of Ethiopia Budget yeer 2014
Name of Zone /wereda: federal Code: 000
Name of program : Training Water Technology Technicians
Name of Sub agence: Code: 02/01/01
Name of public Body: Ethiopian Water Technology Institute = Code: 228
Approved Budget Budget Adjusted
N.O Account code Budget Added Deducted Budget
1 2111101 6111 3,030,000.00 3,030,000.00
3 2121101 6131 330,000.00 330,000.00
4 2211102 6212 300,000.00 150,000.00
5 2211103 6213 100,000.00 25,000.00
6 2211105 6215 400,000.00 200,000.00
7 2211107 6217 750,000.00 612,500.00
8 2211109 6219 150,000.00 0.00
9 2211110 6221 0.00 200,000.00
10 2221101 6231 1,850,000.00 1,957,000.00
11 2221102 6232 50,000.00 25,000.00
12 2221103 6233 10,000.00 3,000.00
13 2231107 6241 350,000.00 350,000.00
14 2241101 6251 520,000.00 50,000.00
15 2241103 6253 70,000.00 70,000.00
16 2251101 6271 350,000.00 1,257,500.00
17 2311101 6313 100,000.00 100,000.00
18 2311102 6314 140,000.00 140,000.00
£99 8,500,000.00 8,500,000.00
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Federal Gevermment of Ethiopia
Name of Zone /wereda: federal

Name of program :

Name of Sub agence:

Total Authorized Budget By Item of Expenditure

Training Water Technology Technicians

Budget yeer 2015

Code: 000

Code: 02/01/01

Name of public Body: Ethiopian Water Technology Institute = Code: 228
Approved Budget Budget Adjusted
N.O Account code Budget Added Deducted Budget
1 2111101 6111 3,810,000.00 3,310,000.00
3 2121101 6131 420,000.00 420,000.00
4 2211102 6212 100,000.00 100,000.00
6 2211105 6215 150,000.00 115,071.00
7 2211107 6217 600,000.00 562,300.00
9 2221101 6231 1,450,000.00 930,000.00
2231107 6241 100,000.00 100,000.00
12 2231102 6242 500,000.00 137,700.00
2241101 6251 - 420,000.00 420,000.00
2251101 6271 - 534,929.00
£9° 7,130,000.00 7,130,000.00

Name of Zone /wereda: federal

Name of program :

Name of Sub agence:

Total Authorized Budget By [tem of Expenditure

Capital Budget Budget yeer 2011

Training Water Technology Technicians

Code: 000

Code: 02/01/01/001

Name of public Body: Ethiopian Water Technology Institute = Code: 228
Approved Budget Budget Adjusted
N.O Account code Budget Added Deducted Budget
1 2311203 6323 22,000,000.00 22,000,000.00
2 2311206 6326 800,000.00 800,000.00
B 22,800,000.00 22,800,000.00




Federal Gevermment of Ethiopia
Name of Zone /wereda: federal

Name of program :

Name of Sub agence:

Total Authorized Budget By Item of Expenditure

Capital Budget Budget yeer 2012
Code: 000

Teaching & Training Facilities Construction/11015001/

Code: 02/01/01/001

Name of public Body: Ethiopian Water Technology Institute = Code: 228
Approved Budget Budget Adjusted
N.O Account code Budget Added Deducted Budget
1 2211107 6217 930,000.00
2 2211110 6221 30,000.00
3 2231107 6241 280,000.00
4 2241101 6251 2,579,900.00
5 2241109 6259 250,000.00
6 2251101 6271 900,000.00
7 2311101 6313 4,812,050.00
8 2311102 6314 4,442,050.00
9 2211112 6251 7,104,000.00 7,104,000.00 0.00
10 2311203 6323 9,750,000.00 2,800,000.00
11 2311208 6326 300,000.00 130,000.00
&9 17,154,000.00 7,104,000.00 17,154,000.00
Total Authorized Budget By [tem of Expenditure
Federal Gevermment of Ethiopia Capital Budget Budget yeer 2013
Name of Zone /wereda: federal Code: 000
Name of program : Teaching & Training Facilities Construction/11015001/
Name of Sub agence: Code: 02/01/01
Name of public Body: Ethiopian Water Technology Institute = Code: 228
Approved Budget Budget Adjusted
N.O Account code Budget Added Deducted Budget
1 2211101 6211 200,000.00
2 2211108 6218 360,000.00
3 2221101 6231 378,000.00
4 2231101 6242 100,000.00
5 2231102 6243 80,000.00
6 2231107 6241 400,000.00
2241108 6258 150,000.00
2251101 6271 275,000.00
9 2311102 6314 320,000.00
10 2311203 6323 9,200,000.00 7,475,000.00
11 2311206 6326 800,000.00 261,912.00 262,000.00
&9 10,000,000.00 261,912.00 10,000,000.00
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Total Authorized Budget By Item of Expenditure

Federal Gevermment of Ethiopia
Name of Zone /wereda: federal

Name of program :

Name of Sub agence:

Capital Budget Budget yeer 2014

Code: 000

Teaching & Training Facilities Construction/11015001/
Code: 02/01/01

Name of public Body: Ethiopian Water Technology Institute = Code: 228
Approved Budget Budget Adjusted

N.O Account code Budget Added Deducted Budget
1 2221101 6231 200,000.00
2 2231107 6217 1,200,000.00
3 2241107 6257 1,277,857.00
4 2241109 6259 90,000.00
5 2251101 6271 849,992.00
6 2311102 6314 23,000,000.00 19,382,151.00

o 23,000,000.00 = 23,000,000.00
Total Authorized Budget By Item of Expenditure

Federal Gevermment of Ethiopia Capital Budget Budget yeer 20145

Name of Zone /wereda: federal Code: 000

Name of program : Teaching & Training Facilities Construction/11015001/

Name of Sub agence: Code: 02/01/01/001

Name of public Body: Ethiopian Water Technology Institute = Code: 228

Approved Budget Budget Adjusted
N.O Account code Budget Added Deducted Budget
2311203 6323 0.00 - - 18,800,000.00
&g = = = 18,800,000.00
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Project for Strengthening Capacity for Training Operation and Management of EWTI
Report on Technical Gap Survey 2017 EWTI/JICA

1 Introduction
1.1 Background

In Ethiopia one of the major sources of water supply is groundwater, which the country is believed to
have a reasonably rich potential. Unfortunately, development of water resources and water supply
coverage in the country are quite insufficient compared to the world standard. Therefore, the
development and improvement of water resources, both in quality and quantity for water supply
service is given prime attention in Growth and Transformation Plan Il (GTP II).

UAP (Universal Access Program), a national WASH development plan indicated that one of the
serious obstacles for the development of water resources and water supply services is a shortage of
trained technical personnel in water sector. Therefore, in order to be more responsive to the prevailing
higher demand in terms of building the capacity of the existing human resources working in the sector
as well as to play a key role to support water TVETCs, the former Ethiopian Water Technology Center,
EWTEC was transformed into an autonomous public institution being legally established as Ethiopian
Water Technology Institute, EWTI by Council of Ministers Regulation No. 295/2013 as of August 06,
2013.

However, EWTI faces difficulty to secure competent staff to implement practical and needs-based
short-term training. Although EWTI is striving for recruiting new qualified staff and most of the
lecturer's positions are filled, their practical skills are still needed to be strengthened in order to meet
the expected proficiency. Moreover, to develop the training courses matching with the existing needs
and to implement them effectively and sustainably, more systematic management of training operation
is necessary. In response to this situation, the Ethiopian government requested to the Japanese
government to strengthen EWT]I's training operation and management capacity with sustainability.
Accordingly, a project entitled “Project for Strengthening Capacity for Training Operation and
Management of EWTI” (hereinafter the Project) was initiated with the technical support by Japan
International Cooperation Agency, JICA in June 2017.

The Project focuses on strengthening of training management with PDCA (Plan-Do-Check-Act) cycle
as well as developing the technical capacity of EWTI trainers. Currently, EWTI is conducting many
training courses related to groundwater investigation, drilling technology, drilling machinery
maintenance technology and electro-mechanical maintenance technology etc., most of them are
continuation of the same training courses since EWTEC period. However, the demands of the market
are changing and EWTI may not be providing appropriate contents of training. The results of Training
Needs Assessment (TNA) conducted by EWTI in early 2017 prior to the Project indicated requirement
of more specific and more practical training courses rather than those covering large topics as is the
case of current EWT] training courses. It is time for EWTI to reorganize training courses to meet the
diversified demands in the actual working places.

Therefore, this technical gap survey (TGS) was implemented during the initial phase of the Project as
a part of planning activities. “Technical gap” in this survey means prevailing gaps between the
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Project for Strengthening Capacity for Training Operation and Management of EWTI
Report on Technical Gap Survey 2017 EWTI/JICA

required skills and actual skills of engineers/technicians in the water sector to accomplish the tasks
needed in the working places of each organization.

Main actors of the survey are EWTI trainers during the all stages of the survey such as planning,
preparation of questionnaires, field work, analysis and reporting as capacity development.

1.2 Objectives of the survey

This survey has the following three objectives.
e To identify technical gap and priority subjects to be strengthened in the target organizations for
future planning of EWTI training courses
e To obtain baseline data to monitor and evaluate the effectiveness of EWT]I training courses
focused in the Project
e To develop the capacity of EWTI trainers for the planning, implementation and analysis of the
survey as a part of PDCA cycle.

1.3 Scope of work

The survey covers four major training areas such as Groundwater Investigation (GI), Drilling
Technology (DT), Drilling Machinery Maintenance Technology (DMMT) and Electro-Mechanical
Maintenance Technology (EMMT). The total number of organizations covered by the survey is 39 and
the total number of samples collected by the survey is 159.

Target regions of the survey are Addis Ababa, Oromia, Amhara, Tigray, SNNP and Benishangul- Gumuz.
The first five major regions were selected as per the agreement between JICA and EWTI and the last one was

added to have the view of one of the regions which needs special support.

L Number of Number of respondents
Organization .
Organizations Gl DT DMMT | EMMT | Total
Regional Water Bureau (RWB) 4 12 0 3 9 24
Zonal Water Office (ZWO) 7 5 0 0 11 16
Woreda Water Office (WWO) 11 0 0 0 19 19
Water Works Construction Enterprise
3 9 16 8 0 33
(WWCE)
Water Well Drilling Enterprise ’ 9 8 12 0 29
(WWDE)
Water Works Design and Supervision 3 11 0 0 0 1
Enterprise (WWDSE)
Town Water Service (TWS) 7 0 0 0 19 19
Private Company 1 1 2 1 0 4
Irrigation Project Office 1 0 0 0 4 4
Total 39 47 26 24 62 159
2

-
-



Project for Strengthening Capacity for Training Operation and Management of EWTI
Report on Technical Gap Survey 2017 EWTI/JICA

2 Methodology
2.1 Survey tools

The survey team applied the use of the following five survey tools for collection of data.
e Questionnaire A
e Questionnaire B
o  Direct interview (Checklist)
e  Group discussion
e Interview to Manager/Supervisor

Questionnaire A and B (combined in one sheet)

The survey team used two types of self-evaluation questioners to collect data from employees working
in job areas related to the above-mentioned four training areas. Questioner A focuses on “frequency of
work engagement” and Questionnaire B is focuses on “technical gap” of employees on the listed
activities or tasks. With the use of these prepared self-evaluation questioners the target
experts/technicians were asked by providing a range of sub-tasks to identify their most engaged work
areas (Questionnaire A) as well as the specific areas where they lack in skills while performing his/her
assigned job (Questionnaire B). These two questionnaires are not the separate sheets but combined in
one sheet so that respondents can answer to the question A and B for the same task. Questionnaire
sheets are attached in Annex 1.

Direct interview (Checklist)

The survey team with the aid of Checklist interviewed directly the target employees in order to
evaluate and justify the results of self-evaluation answered through Questionnaire A and B, and
moreover to prove in depth their skill levels on the specified tasks related to their assigned job.
Checklist is attached in Annex 2.

Group discussion

The survey team conducted group discussion with the target experts/technicians to identify specific
skill problems that could not be covered or missed in the questioner and also tried to identify problems
other than technical gap that negatively affects the work performance. Guiding notes for the group
discussion is attached in Annex 3.

Interview to Manager/Supervisor

The survey team conducted interview to the management staff regarding the performance situation of
employees working in the four target areas of profession in the target organizations. Supervisors are
requested to confirm the responses given to the questionnaires by their subordinates/employees as well
as to give comments to improve the skill level of their employees. Interview guides are attached in

-
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Annex 4.

The required information, the methodology applied to collect the information, the activities carried out

by the survey teams and the expected outputs of each activity are summarized in the table below.

Required information

Survey methods

Activities

Expected outputs

Identified list of specific
tasks by frequency of
engagement and the
technical gap or level of
performance of the target
experts/technicians

Self-evaluation
(Questionnaire A
and
Questionnaire B)

Managers/ supervisors were
consulted to select the right target
experts or employees and
questionnaires distributed to the
selected targets and the survey
team assisted them by explaining
any unclear points to respond to
the questionnaire.

To identify most
engaged work areas of
target employees and
specific areas lacking in
skill to perform the
assigned job.

More concrete skill level
information through
in-depth probing of
target employees

Direct interview
(Checklist)

With the aid of the check list the
survey team conducted direct
interview for in-depth probing so
as to identify more concretely the
skill level of the target
technicians/experts

To justify the results of
Questionnaire Aand B
and to identify skill level
of target employees for
specific task areas on a
more concrete level.

Confirmation of

Group discussion

Target respondents for each

To identify problems

information obtained (Discussion technical field in an organization | other than technical gap
through questionnaire points) are gathered in one place and that negatively affects
and interview as well as discussion was made based on the | performance.

to get information if prepared discussion guide.

there are problems other

than technical gap that

contribute to low

performance.

Expected tasks to be Managerial With the aid of interview guide To identify the list of
performed by target interview questioner, the survey team tasks/duties

experts/technicians and
the corresponding level
of achievement

(Interview guide
questioner)

conducted interview to managers
/supervisors of target
experts/technicians to get major
duties of the target experts/
technicians and to review job
descriptions to get ideas of the
tasks performed by target
experts/technicians.

The managers/supervisors are
asked what duties performed well
and not performed satisfactorily
by the target experts/technicians.

satisfactorily
accomplished and not
accomplished by the
experts/technicians.
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Survey team requested the list of | Collected list of
technical staff and corresponding | technical staff and job
job description to the head of description.
organization by explaining the
reason of the requested data.

Even though all the survey tools applied in this technical gap survey are important, the data gathered
through the direct interview with the aid of Checklist is considered most reliable as it is probed much
in-depth to detect the skill level of the target respondents. However, the information or data collected
through the other survey tools such as questionnaire A and B (self-evaluation) as well as results of
group discussion and managerial/supervisor interview were fully used to check and re-confirm the
results obtained through direct interview/checklist.

2.2 Sampling method

The survey groups applied accidental or convenient sampling method (due to security reason and
survey time limitation) for selecting sample organizations where the survey data was collected.

2.3 Survey schedule and survey group

There were four survey groups formed according to the technical fields mentioned above. Survey
schedule of each group is as follows.

September 21-22, 2017

GIUDT/DMMT Group A: GI/DT/DMMT Group B:
Tamiru, Samuel, Mengesha, Melaku Bizuneh, Dereje, Zemenu, Alemayehu
EMMT Group A: EMMT Group B:
Endalemahu, Atkilt, Lolo Alemwork, Gutema, Habtamu, Nugussie
1st week Addis Ababa - Oromia
Gl DT DMMT EMMT
Place o

Institution

Addis Ababa Oromia WWDE Oromia WWDE Oromia WWDE Oromia Akaki WWO
Derba Drilling Derba Dirilling Derba Dirilling

September 23-30, 2017
GI/DT/DMMT Group B:
Bizuneh, Dereje, Zemenu, Alemayehu

Phase 1 Tigray
Place Cl I,JT, DMMI} Schedule
Institution
Mekele :gray \I,?VVVYE;E Tigray WWCE Tigray WWCE September 23 -30,
aray 2017
Tigray WWDSE
5
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September 23-30, 2017

September 23-30, 2017 EMMT Group B:
EMMT Group A: Alemwork, Gutema, Habtamu, Nugussie
Endalemahu, Atkilt, Daniel, Lolo
Phase 1 Benshangul-Oromia
Phase 1 Tigray
EMMT Place EMMT Schedule
Place e Schedule Institutuion
Institutuion Benshangul RWB
Mekele Tigray RWB Assosa Assosa WWO
Enderta WWO Sept.23-30,2017 Assosa TWS Sept.23-30, 2017
Alamata Alamata WWO Nekemt East Wollega ZWO
Mekele Mekele TWS eremie Nekemte TWS
October 01 - 08, 2017
GI/DT/DMMT Group B:
Bizuneh, Dereje, Zeman, Alemayahu
Phase 2 Ambhara
Place G PT, LMY Schedule
Institution
Bahir Dar Amhara RWB SNNPR WWDE SNNPR WWDE
Amhara WWDE SNNPR RWB SNNPR RWB 0ct.01-08, 2017
Amhara WWDSE
Debre Markos East Gojam ZWO
October 01 - 08, 2017
EMMT Group A:
Endalemahu, Atkilt, Daniel, Lolo
Phase 2 Ambhara - Tigray
EMMT October 01 - 08, 2017
Place Schedule
Institutuion EMMT Group B:
Alamata Alamata WWO Alemwork, Gutema, Habtamu, Nugussie
Alamata TWS
Dessie South Well ZWO Phase 2 SNNPR
- De_ssna WS Place EM MT Schedule
Haik Haik WWO Institutuion
?
? Borena WWO Octo.01-08, 2017 Hawassa SNNPR RWB
? Kelela WWO Sidama ZWO
? Legambo WWO Hawassa TWS
? Saint WWO Wolkite Gurage ZWO Oct.01-08, 2017
Debre Berhan North Shoa ZWO Habsque WWO
Debre Berhan TWS Kebena WWO
Kobo Irrigation Project Wolkite TWS
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3 Findings and analysis
3.1 Groundwater investigation (Gl)
3.1.1 Target of survey

(1) Target organizations

The major organizations which conduct activities related to groundwater investigation are Regional
Water Bureaus (RWB), Zonal Water Office (ZWO), Water Works Construction Enterprises (WWCE),
Water Well Drilling Enterprises (WWDE), Water Works Design and Supervision Enterprises
(WWDSE) and Private Company. In this survey, those offices in Benishangul-Gumuz, SNNP, Oromia,
Amhara, Tigray regions and Addis Ababa are visited.

Table 1:  Target organizations for Groundwater Investigation

. . No of No. of
Organizations Region o
organizations respondents

RWB SNNP, Tigray, Amhara and 4 12
Benishangul-Gumuz

ZWO SNNP, Amhara and 3 5
Benishangul-Gumuz

WWCE SNNP, Tigray and 3 9
Benishangul-Gumuz

WWDE Oromia, Amhara 2 9

WWDSE SNNP, Tigray and Amhara 3 11

Private Company Addis Ababa 1 1

Total 16 47

(2) Target respondents
The target professionals of the survey are mainly hydrogeologists engaged in groundwater study,
development and management activities in the above mentioned organizations. The total number of

respondents is 47.

3.1.2 Frequency of activities respondents mostly engaged (Questionnaire A)

Major technical tasks regarding groundwater investigation are listed in Table 2. Engagement in these

tasks was answered by the respondents using Questionnaire A.

Table 2:  Technical tasks described in the questionnaire for Groundwater Investigation

Category Contents
Groundwater Hydro metrology data acquisition, analysis and interpretation
Hydrology Estimate evapotranspiration

Rainfall-runoff relationships
Calculate river flow discharge
Performing catchment water balance analysis
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Category

Contents

Hydrograph separation (base flow recession)

Estimation of groundwater recharge

Estimation infiltration, percolation and storage

Conduct the residence time /Isotope hydrology/

Groundwater
Investigation

Preliminary data acquisition, analysis and interpretation

Topographic map analysis and interpretation (how topography influence groundwater
occurrence)

Analysis and interpretation of Digital Elevation Model (DEM)

Perform physiography analysis (soil, vegetation cover, relief etc.)

Determine drainage pattern relationship with geology and its influence of groundwater
occurrence

Preparation of geo-hydrochemical maps that indicate the chemical characteristics of
groundwater

Preparation of geological maps, correlation of stratigraphy, interpretation geology in terms
of groundwater potential

Identification and mapping of potential groundwater areas (hydrogeological mapping) with
groundwater flow direction

Analyses interpret regional and local hydrodynamics of groundwater flow, identify deep
aquifer

Collect remote sensing data (satellite images, aerial photographs) analysis and interpret

Perform fracture trace analysis and determine fractures hydrogeological characteristics

Surface Perform hydro-geophysical mapping;
Geophysics Geophysical well field delineation borehole mapping and geo-pollution studies;
Conducting Vertical Electrical Sounding (VES) measurement by Schlumberger arrays.
Interpretation using curve matching and/or inversion to assess thickness of the subsurface
layers changes in lithology and depth to water table.
Estimate depth of water well drilling.
Conducting profiling measurement by different array (Wenner, Schlumberger etc. array).
And assess lateral changes in subsurface condition at a constant dimension of potential and
current electrode).
Writing Geophysical report for profiling and sounding survey
Conduct 2D electrical imaging surveys.
Performing pseudo section data plotting using Pseudo section contouring method
Calculate the apparent resistivity Pseudo section for a user defined 2-D subsurface model
using software program RES2DMOD.EXE.
Writing Geophysical report for electrical imaging surveys.
Conducting measurement of conductivity of the subsurface  in Time domain
electromagnetic (TDEM) with a receiver and transmitter unit.
Interpretation method for determination of thickness and conductivity of subsurface rock
using TDEM method
Writing Geophysical report for Time domain electromagnetic (TDEM) method.
Borehole Conduct logging such as resistivity log, Caliper log, spontaneous potential log,
Geophysics gamma-gamma log

Perform data processing and interpretation of geophysical logging

Geochemistry

Collect water samples, analysis and interpret characteristics of water (physical, chemical
and biological using software)
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Category

Contents

Determine quality of water for different uses (agricultural, domestic, industrial etc.)

Performing groundwater quality mapping

Applying of water quality standard and use

Define controlling factors of evolution of water chemistry

Determine groundwater flow direction from geochemistry/ I1sotope hydrology

Water Well
Management

Drilling
Technology

Identify drilling machineries

Determine drilling technics in different geologic formation

Explain purpose of rotary drilling techniques advantage and
disadvantage (Air Rotary Drilling Method, Mud Rotary Drilling Method,
Down the Hole (DTH) Drilling)

e Direct Rotary Techniques (direct circulation)

e Reveres Rotary Techniques (reverse circulation)

Decide drilling bit types and function (percussion, rotary, DTH bits)

Identify and application of Drilling Fluids used in drilling (Clear water,
Compressed air, Foam, Water based mud)

Perform formation sampling, geological logging, geophysical logging

Perform well design

Identify functions of different kinds of casing and installation

Explain gravel packing, well head construction and and cement grouting

Drilling
Supervision

Supervise water well drilling supervision sequence of the work

Supervise well construction procedures

Applying professional ethics

Contract
Administration

Identify types of Contracts, Basic Components of Contract Agreement

Relations Among the Different Parties

Explain, understand and relate laws and policies (the water policy, the
health and sanitation policy, Environmental policy, Construction works
policy, Science and Technology policy etc.)

The Standard Condition of Contracts

Bidding Procedures, Evaluation of Proposals

Well
Rehabilitation

Supervise well rehabilitation and maintenance

Determine redevelopment with well-development techniques.
e Mechanical Rehabilitation Brushing Surge blocks, High-\Velocity
Jetting
e Chemical Rehabilitation Acid Treatment Chlorine, Hypo chlorites
(Ocl), Acid Treatment, hydrochloric (HCI), sulfamic (NH2SO3H),
hydroxyacetic (HOCF12COOH).
e  Structural repairs Deepening the well

Pumping test

Know basic principles of pumping test method

Conduct provisional, step draw down, constant discharge and recovery pumping test

method

Collect pumping test data, analysis and interpret

Calculate hydraulic property of aquifer and well efficiency

Identify aquifer type, yield

Determine/ decide pump position in the well

Conduct basin pumping test

Estimation of basin discharge
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Category Contents
Determine ground water flow direction
Groundwater Understand basic groundwater modelling
Modeling Plan and make outline of modeling

Collect and prepare data for modeling
Design model framework

Input data and performing simulation
Perform model calibration
Demonstrate the result and applications
Writing report of Modeling

The result of Questionnaire A is summarized in Figure 1 and results of each task are shown in Figure
2.

Frequency they are engaged with each type of activity (self-evaluation)

®m 1: No requirement (never or less than once a year) m2: Only sometimes (more than once a year

® 3: Often (more than once a month) W 4; Very often (more than once a week)
80
14
80
(]

o —

58 ’ 58
B0
50

% I8 37 38
= 33 33 3233
9 z 3l 2 2829
30 124 3 473 37
/ 18 18 5 20 0 21
A0 0 2 2 h2 e 13 15 i
10 4 6 b 53
o
Groundwater Groundwater Surface Borehole Geochemistry Dirlling Drilling Contract Well Pumping Test Groundwater
Hydrology  Invesligation  Geophysics  Geophysics Technology  Supervision Administration Rehabilitation Modelling

Figure 1:  Summary of Questionnaire A for Groundwater Investigation

Groundwater Hydrology
0% 10%  20%  30%  40%  S50%  6O0%  70%  80%  90%  100%

Hydro metrology data acquisition, analysis and interpretation
Estimate evapat irati
Rainfall-runoff relati
Calculate river flow discharge,
Performing catchment water balance analysis
Hydrograph separation (base flow recession)
Estimation of ground recharge
Estimation infiltration, percolation and storage
Conduct the residence time flsotope hydrology/

B 1: No requirement {never or less than once a year) m 2: Only sometimes (more than once a year)
® 3: Often (more than once a month) m 4: Very often (more than once a week)

Groundwater Investigation
(19 100 200 300 A% S8 B0 J00 ame 900 100%

Preliminary data acquisition, analysis and interpretation

Topographic map analysis and interp ion (how hy influence g
Analysis and interpretation of Digital Elevation Model {DEM)
Perform physicgraphy analysis {soil, vegetation cover, relief etc.)

D ine drainage pattern relationship with geology and its influence of gr ch

Preparation of geo-hydrochemical maps that indicate the chemical characteristics of ..

Preparation of geological maps, correlation of stratigraphy, interpretation geology in...
Identification and mapping of potential g h areas (hydrogeological ing)
Analyses interpret regional and local hydrodynamics of groundwater flow, identify...

Collect remaote sensing data (satellite images, aerial ph hs) analysis and interpre

Perform fracture trace analysis and determine fractures hydrogeological characteristics

® 1: No requirement (never or less than once a year) m 2: Only sometimes (maore than once a year)
m 3: Often (more than once a month) ® 4: Very often (more than once a week)
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Surface Geophysics
0% 10%  20%  30%  40%  50%  60%  70%  80%  90%  100%

Perform hydro-geophysical
ical well field deli ion borehols ing and geo-pollution studies;
Conducting Vertical Electrical Sounding (VES) measurement by Scl BEr arrays.

Interpretation using curve matching and/or inversion to assess thickness of the...
Estimate depth of water well drilling.
Conducting profiling measurement by different array (Wenner, Schlumberger etc, array)....
Writing Geophysical report for profiling and ling survey
Conduct 20 electrical imaging surveys.
Performing pseudo section data plotting using Pseudo section contouring method
Calculate the apparent resistivity Pseudo section for a user defined 2-D subsurface...
Writing Geophysical report for electrical imaging surveys.
Conducting measurement of conductivity of the subsurface in Time domain...

Interpret 1 method for determination of thickness and conductivity of subsurface.
Writing Geophysical report for Time domain electromagnetic (TDEM) method.
B 1: No requirement (never or less than once a year) B 2: Only sometimes {more than once a year)
m 3: Often (more than once a month) m 4: Very often (more than once a week)

Borehole Geophysics

0% 1086 209% El 3 a0 S0 60% 705 0% L 100%
Conduct logging such as resistivity log, Caliper log, spontaneous potential log, gamma-...
Perform data processing and i ion of geophysical logging
m 1: No requirement (never or less than once a year) m 2: Only sometimes (more than once a year)
® 3: Often (more than once a month) m 4: Very often (more than once a week)

Geochemistry
0% 1% 20 30%  AD%  SO%  BO% TO%  BOD%  90%  100%

Collect water samples, analysis and interpret characteristics of water (physical, chemical...

Determine quality of water for different uses (agricultural, ic, i ial etc.)
Performing | quality
Applying of water quality dard and use
Define controlling factors of evolution of water chemistry
Determine groundwater flow direction from geochemistry/ Isotope hydrology
m 1: No requirement {never or less than once a year) m 2: Only sometimes (mere than once a year)
m 3: Often (more than ence a month) W 4: Very often (more than once a week)

Waterwell Management
0% 10%  20%  30% 4% S0%  GO%  70%  8O%  90%  100%

Identify drilling machineries
Determine drilling technics in different geologic formation
Explain purpose of rotary drilling techniques advantage and disad (Air Rotary...
Decide drilling bit types and function (percussion, rotary, DTH bits)
Identify and application of Drilling Fluids used in drilling {Clear water, C d air,...
Perform formation sampling, geological logging, hysical logging
Perform well design
Identify functions of different kinds of casing and i llati
Explain gravel packing, well head construction and & cement grouting
Supervise water well drilling supervision sequence of the work
Supervise well construction procedures
Applying professional ethics
Identify types of Contracts, Basic C of Contract
Relations Among the Different Parties
Explain, understand and relate laws and policies (the water policy, the health and...
The Standard Condition of Contracts
Bidding Procedures, Evaluation of Proposals

Supervise well ilitation and mai L.
[ ine rede with well techniques.
® 1: No requirement (never or less than once a year) m 2: Only sometimes (maore than once a year)
m 3: Often {more than once a month) m 4: Very often (more than once a week)

Pumping Test
0% 10% 200 30%  40% 50%  60% 70%  80%  90%  100%

Know basic principles of pumping test method
Conduct provisional, step draw down, constant discharge and recovery ing test...
Collect pumping test data, analysis and i
Calculate hydraulic property of aquifer and well efficiency
Identify aguifer type, yield
Determing/ decide pump position in the well
Conduct basin ing test
Estimation of basin discharge
Determine ground water flow direction
® 1: No requirement (never or lessthan once ayear)  ®2: Only sometimes (maore than once a year)
= 3: Often (more than once a month) ® 4: Very often (more than once a week)
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Groundwater Modelling

0% 1% 200 30% 4% 5P Bl6e Fme 8P 906 100%
Understand basic groundwater —
Plan and make outline of modeling -
Collect and prepare data for modeling —
Design model fi -
Input data and performing simulati -
Perform model calibration
Demaonstrate the result and applications
Writing report of Modeling —

B 1: No requirement (never or less than once a year) m 2: Only sometimes (more than once a year)
3: Often (more than once a month) m 4: Very often (maore than ance a week)

Figure 2: Frequency of activities which respondents are engaged with in their daily work related to
Groundwater Investigation

The result of the survey shows that most of the respondents are frequently involved in drilling
supervision, drilling technology, contract administration, pumping test, water well rehabilitation,
which are drilling related activities. In addition, engagement with groundwater investigation is also
relatively high.

On the other hand, majority of respondents are very less engaged in groundwater modelling. This is
because skill and knowledge in this field is very low and also availability of observation well data
does not exist in each region. Similarly, very few of respondents are involved in surface and borehole
geophysics, due to lack of instruments and low level of skill and knowledge in the activities.

However, if it is analyzed organization-wise, WWDSE shows relatively high involvement in
geophysical survey and groundwater modeling. WWDE and WWCE show relatively high involvement
in borehole logging.

The survey result shows almost half of the respondents are not involved in geochemistry although it is
critically important to decide its portability. This task is considered less practiced due to low level of
awareness or low level of skill and knowledge.

3.1.3 Level of practical skills of respondents (Questionnaire B)

To assess the level of practical skill, Questionnaire B was filled by respondents. The tasks described in
Questionnaire B are the same as those in Table 1. The result of Questionnaire B is summarized in
Figure 3 and results of each task are shown in Figure 2.
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Skill to complete the Tasks (self-evaluation)

W 1: Needsimprovement M 2:Satisfactory ®3:Good W 4:Excellent

80
70
60
50
% 40
30
20
10
0
Groundwater Groundwater Surface Borehole Geochemistry Driling Drilling Contract Well Pumping Test Groundwater
Hydrology  Investigation Geophysics — Geophysics technology  Supervision Administration Rehabilitation Modelling
Figure 3:  Summary of Questionnaire B for Groundwater Investigation
Groundwater Hydrology
0% 108 208 Elv 0% S08% 60% 7086 80 Bl 100%
Hydro metrology data acquisition, analysis and interpretation
i evapot| irati

Rainfall-runoff relationships

Calculate river flow discharge,

performing catchment water balance analysis

Hydrograph separation (base flow recession)

Estimation of g ) recharge

Estimation infiltration, percolation and storage

Conduct the residence time fIsotope hydrology/

m 1: Meeds improvement m 2: Satisfactory m 3: Good m 4: Excellent
Groundwater Investigation
0% 200 4% 60% 80% 100%
Preliminary data acquisition, analysis and interpretation
Topographic map analysisand i P ion (how hy influence gr

Analysis and interp ion of Digital ion Model (DEM)

Perform physicgraphy analysis (soil, vegetation cover, relief etc.)

Determine drainage pattern relationship with geology and its influence of gr

P ion of g hemical maps that indicate the chemical characteristics of...

Preparation of geological maps, correlation of st hy, interpretation geology in...

Identification and mapping of potential gro areas (hyd logi i

Analyses interpret regional and local hydrod ics of gr flow, identify deep
Collect remate sensing data (satellite images, aerial analysis and interp

Perform fracture trace analysis and determine fractures hydrogeological characteristics

m 1: Meeds improvement m 2: Satisfactory = 3: Good m 4: Excellent

Surface Geophysics
0% W% 20% 0% A0%  S0%  GO%  70%  BO%  90%  100%

Perform hydro-geophysical mapping;
hysical well field delineation borehol ing and g llution studies;
Conducting Vertical Electrical ding (VES) by Schlumberger arrays.
Interpretation using curve matching and/or inversion to assess thickness of the...
Estimate depth of water well drilling.
Conducting profiling measurement by different array (Wenner, Schlumk ete. array)....
Writing Geophysical report for profiling and ding survey
Conduct 2D electrical imaging surveys.
Performing pseudo section data plotting using Pseuda section « ing method
Calculate the apparent resistivity Pseudo section for a user defined 2-D subsurface ..
‘Writing Geophysical report for electrical imaging surveys.
Conducting measurement of conductivity of the subsurface in Time domain...
Interpretation method for determination of thickness and conductivity of subsurface...
Writing Geophysical report for Time domain electromagnetic (TDEM) method.

W 1: Needs improvement m 2: Satisfactory = 3: Good m 4: Excellent

Borehole Geophysics
% 200

10% a0 S0% 6% T 0% 9% 100%

Conduct logging such as resistivity log, Caliper log, ial log, g .
Perform data ing and inter ion of hysical logging

| 1: Needs improvement m 2: Satisfactory u 3: Good B 4: Excellent
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Geochemistry
0% 10%  20%  30%  AD%  S0%  60% 0%  80%  90%  100%

Collect water samples, analysis and interpret characteristics of water (physical, chemical...
Determine quality of water for different uses [agricultural, d ic, industrial etc.)
Parforming | quality
Applying of water quality fard and use
Define controlling factors of evolution of water chemistry
Determine groundwater flow direction from geochemistryf Isatope hydrology

= 1: Needs improvement m 2 Satisfactory = 3: Good m 4: Excellent

Waterwell Management
0% 108 208 3 A0 10 109 TRG B0R: 908 1008

Identify drilling machineries
Datermine drilling technics in different geologic formation

Explain purpose of rotary drilling technig Ivantage and disad age [Air Rotary...
Decide drilling bit types and function (percussion, rotary, DTH bits)
Identify and application of Drilling Fluids used in drilling {Clear water, C { air,...

Perform formation sampling, geological logging, geophysical logging

Perform well design

Identity functions of different kinds of casing and i i

Explain gravel packing, well head construction and & cement gr B

Supervise water well drilling supervision sequence of the work

Supervise well construction procedures

pplving p ional ethics

Identify types of Contracts, Basic C of Contract Ag;
Relations Among the Different Parties

Explain, understand and relate laws and policies (the water policy, the health and...
The Standard Condition of Contracts
Bidding Procedures, Evaluation of Proposals
pervise well rehabilitation and mai e
Determine redevelopment with well-development techniques.

™ 1: Needs improvement  2; Satisfactory w3 Good m 4; Excellent

Pumping Test
0% 10%  20%  30%  40%  S0%  60%  70%  BO%  90%  100%

Know basic principles of pumping test method

Conduct provisional, step draw down, constant discharge and recovery p i
Collect pumping test data, analysis and interprat

Calculate hydraulic property of aquifer and well efficiency

Identify aquifer type, yield

Determine/ decide pump position in the well

Conduct basin ing test

Estimation of basin discharge

Determine ground water flow direction

B 1: Neads improvement W 2: Satisfactory " 3 Good B 4: Excellent

Groundwater Modelling
0%  10%  20%  30%  40%  S0%  60%  70%  80%  90%  100%

Understand basic groundwater modelling
Plan and make outline of modeling
Collect and prepare data for modeling
Design model framework

Input data and performing simulation
Perform model calibration

Demonstrate the result and applications
‘Writing report of Modeling

| 1: Needs improvement | 2: Satisfactory 3 Good | 4: Excellent

Figure 4: Self-evaluation results for the skill to complete the tasks related to Groundwater
Investigation

According to the results of Questionnaire B, most of the respondents show needs of improvement in
groundwater modelling, surface and borehole geophysics, geochemistry and groundwater hydrology
and some needs improvement in groundwater investigation method. Lack of practical skills in these
fields negatively impacts their daily assignment.

On the other hand, they responded the technical gap is relatively low to moderate for drilling related
activities which they are most frequently engaged. However, in actual case of drilling performance in
the country there are a lot of problems, which may indicate low skill level in drilling management
(supervision, drilling technology and contract administration). Regarding pumping test some of
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respondents show needs of improvement. For well completion report preparation and pumping test
analysis various organizations show low level of skill. Regarding water well rehabilitation, it is not
frequently performed in the country because of low level of awareness and skills.

3.1.4 Level of practical skills of respondents (Direct interview with Checklist)

Direct interview and questioning were conducted based on the checklist prepared by interviewers.
Summary of the results are shown in Figure 5 and Figure 6.

Skill level (assessed by interviewer)

m 1VeryGood m2Moderate m3.Weak

90 83
80 o8
70
0 - - 47
y 50 45 a0 4
o 35 36
40 32 32 31 32 32
30 23 24
19 17 16
20 14 5 10
10 0
0 well
. e
Groundwater Geophysical Waterwell Maintenance Groundwater . .
Hydrology - Groundwater Hydrology Pumping Test ~ Geochemistry
Investigation S Management and .
Investigation . Modelling
Rehabilitation
m 1.Very Good 68 32 31 32 19 7 17 40
B 2. Moderate 0 23 14 32 24 10 36 16
m 3. Weak 32 45 55 35 56 83 47 44
Figure 5:  Summary of checklist for Groundwater Investigation
Checklist: Groundwater Investigation
0% 10% 200 30% a0%, 508 BO% 0% BO% 90%  100%

1. Describe the water balance equation for a catchment
2. What are the procedures of g ) i igation?
3. What are those factors that control faffect ground water recharge and occurrence?
4. What is the purpose of Geographic Information System (GIS) in
5. What are the main geophysical gro investigation methodology mostly...
6. Have you ever conducted Electrical resistivity survey (vertical electrical...
7. What are the arrays [electrode layouts) we use in resistivity surveys? Which...
8. How do you manually plot a field data obtained from Vertical Electrical sounding...
9. What are the purposes of geophysics in hydrogeology?
10. What are the applications of geophysical Well logging?
11. What is the application of 2-D electrical imaging surveys? What are the...
12. What are those activities need to be supervised during water well drilling?

13. What are the most comman types of drilling techni

14. What are common types of drilling fluids?
15. Describe importance of drilling fluid?
16. What are the causes of water well d i ion?
17. What are well develop hods?
18, Describe groundwater modeling and its use?
19. What are the kinds of data critically important in g deling need to...
20, Describe kinds of pumping test? And describe i e of each?
21. What are Characteristics of water quality?
22. What are the physical characteristics of water?

W 1.very Good W 2. Moderate 3. Weak

Figure 6: Results of direct interview for the skill level of respondents related to Groundwater
Investigation

The result summarized in Figure 5 shows that majority of the respondents are weak in groundwater
modelling, almost half of the respondents are weak in water well maintenance and rehabilitation. Lack
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of skills and knowledge are observed in geophysical investigation, pumping test, groundwater
investigation (preliminary desk work and detailed field work) and geochemistry.

Majority of respondents are weak in groundwater hydrology and water well management (contact
administration, drilling technology and drilling supervision) which are also critically important.
Comparison by organizations does not show any significant variation in strength and weakness in
particular subjects. Most organizations show similar technical gaps in most of the technical subject.

3.1.5 Group discussion and interview to managers/supervisors

(1) Results of group discussion

The major duties and responsibilities of most hydrogeologists in Regional Water Bureaus and Zone
Water Offices are similar such as groundwater investigation, drilling supervision, occasionally project
management for contract administration and construction, and preparation of progress report. Also,
they provide technical support to all Woreda Water Offices in the region and coordinate and supervise
the activities.

As for WWDE more emphasis is given to management of water well drilling thus the hydrogeologists
are appointed as project managers. In case of WWDSE mostly they are involved in hydrogeological
study and design of the projects and also drilling project supervision.

Following points are raised commonly to be given high emphasis during the group discussion.
e  Software operation for hydrological analysis, ArcGIS, Aqua-Chem and geophysics
e  Groundwater investigation in depth
e Reverse circulation system
e  Drilling trouble shooting

Issues that affect performance of the respondents other than lack of skills are;

e Lack of proper equipment and software for geophysical instruments (2D imaging,
electromagnetics, borehole loggers, and others)

e Lack of data (Topographic maps, satellite images, aerial photographs, geology and
hydrogeological maps, reports etc.)

e  Survey documents are not attached with contract documents which causes problems while doing
supervision works

e Lack of understating on the work by authority

e The value for preliminary office work for data compilation and analysis is not properly
understood by the managerial people

In addition to their technical gap, the following points were suggested for the improvement of EWTI
training.
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)

Proper selection of trainees shall be done according to their experience (beginner, intermediate,
experienced and specialization) while EWTI invite from the respective regions

On demand course application between EWTI and contractor is not clearly specified so the
training period is lost without effective training. It should be discussed in detail thoroughly
before starting the training.

The invitation letter arrived late and there is no preparation time to go to EWTI

The questioner is good and covers almost all portions

On demand course application is not established well/clearly

There is no coordination within EWT]I on proper delivering of teaching manuals, working tools
and others.

The existing EWT]I research directorate should develop its service so the research results could
be included in training as a case study and as a means of the solution for similar cases.

Results of interview to manager/supervisor

All managers/supervisors responded that they agreed to the responses made by the hydrogeologists on

the questionnaires about the frequency of work engagement with the listed tasks as well as to the

responses made to their level of practical skills in performing each task.

The managers/supervisors suggested the following points to improve the skill level of their

hydrogeologists:

Capacitate their skill and knowledge through the training
Provide the required training material

Coaching, support and follow-up at site

Attitudinal change and skill upgrade

Advance training like software analysis

3.1.6 Technical gaps and priority subjects to be strengthened

The duties and responsibilities of hydrogeologists are more or less similar except WWDE is more

focusing on drilling activities. As a result of analysis based on questionnaires, interview, checklist and

group discussion, common tasks which have technical gap are as shown below.

-
(op]

Water well management
v" Work sequence for well drilling supervision
v Determine drilling technics in different geologic formation
v Identification and application of fluids in drilling (Clear water, Compressed air, Foam, Water
based mud and others)
v" Deciding drilling bit types and function (percussion, rotary, DTH bits)

AN

Appling trouble shooting for drilling work
v Applying professional ethics
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v Preparation of contract for drilling works

v" Laws and policies (the water policy, the health and sanitation policy, environmental policy,
construction works policy, science and technology policy etc.)

v Performing proper well design depending on preliminary groundwater study and information
collected during drilling

v Supervise well rehabilitation and maintenance

v' Determine redevelopment with well-development techniques

e  Pumping test

v
v
v

Proper pumping test data collection, analysis and interpretation.
Calculate hydraulic property of aquifer and well efficiency
Identify aquifer type and proper yield

e  Geochemistry

v

RN

Collection of water samples, analysis and interpretation of characteristics of water (physical,
chemical and biological using software), presentation of the result indifferent diagrams pie
chart and other, determine portability of the water for different purposes (domestic water
supply, industry, agriculture and etc).

Performing groundwater quality mapping

Defining controlling factors of water chemistry

Determination of groundwater flow direction from geochemistry

Isotope hydrology analysis and interpretation

Applying of water quality standard and use

e Geological and geophysical borehole logging

v

v

Borehole geophysical data collection and interpretation using different parameters (caliper,
gamma, spontaneous potential, resistivity, fluid resistivity temperature and others
Correlation of geophysical well logging result with geological logs for proper

In addition to the above mentioned common tasks with technical gap, the following tasks are specific
to RWB, ZWO, WWCE and WWDSE, and significant technical gap was observed for those tasks.
e Hydrology

AR NN

Hydro-metrology data acquisition, analysis and interpretation
Groundwater recharge estimation and water balance analysis
Analysis of hydrograph separation

Analysis of isotope hydrology

e  Groundwater investigation

<

Preparation of geo-hydro-chemical mapping

Fracture trace analysis

Preparation of geological maps, correlation of stratigraphy, groundwater potential area
identification and mapping (hydrogeological) with groundwater flow direction
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v

Identification of deep aquifers and corresponding hydrodynamics

e  Geophysical investigation

v

<

v

Proper data collection by Vertical Electrical Sounding (VES) and analysis using curve
matching and appropriate software

Borehole geophysical data collection and interpretation using different parameters (caliper,
gamma, spontaneous potential, resistivity, fluid resistivity temperature and others

Resistivity profiling, making pseudo sections; identification of fractures

Application of 2D imaging (data collection analysis and interpretation)

Correlation of geophysical investigation with geology and hydrogeology to determined depth
of water well drilling

Geophysical survey report writing

e  Groundwater modeling

AN N N NN

Understand basic groundwater modelling
Plan and make outline of modeling
Collect and prepare data for modeling
Design model framework

Input data and performing simulation
Perform model calibration

Demonstrate the result and applications

3.2 Dirilling Technology (DT)

3.2.1

Target of survey

(1) Target organizations

In Ethiopia, the main contractors of drilling works are public organization, private company and NGO.

The public organizations responsible for drilling works include Water Works Construction Enterprise
(WWCE), Water Well Drilling Enterprise (WWDE) and Regional Water Bureau (RWB). In this survey,
focus was given to public organizations due to time limitation. However, considering future target of

EWTI training one private company was studied.

-
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Table 3:  Target organizations for Drilling Technology

N . No of No. of
Organizations Region -
organizations respondents
RWB SNNP 1 4
WWCE Tigray, SNNP 2 11
WWDE Ambhara, Oromia, 3 13
Benishangul-Gumuz
Private company Addis Ababa 1 2
Total - 6 30
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(2) Target respondents

The workers engaged in drilling works are structured as chief drillers, drillers and technicians
according to their experience. In this survey for drilling technology group, in addition to chief drillers,
drillers and technicians some supervisors were also included.

3.2.2 Frequency of activities respondents mostly engaged (Questionnaire A)

Major technical tasks regarding drilling technology are listed in Table 4. Engagement in these tasks
was answered by the respondents using Questionnaire A.

Table 4:  Technical tasks described in the questionnaire for Drilling Technology

Category Contents
Introduction to Geology Concept of geology and Ground water
and Hydrogeology Concept of ground water investigation

Understanding concept of Standard well design
Performing Formation sampling

Performing well logging

Performing Pumping Test

Unit of measurement Basic unit conversion

Understanding basic mathematical formula related to drilling
Drilling Administrative Applying safety precautions
Techniques Performing Drilling plan and schedules

Applying well organization team work in drilling

Drilling machine and Tools | Understanding Types of Drilling Machine and Equipment
Differentiate and selecting Drilling Bits

Differentiate and selecting Rotary and percussion Drilling Tools
Install Casing and screen

Drilling Techniques Drilling preparation on cable tool drilling technique

Performing drilling operation on cable tool machine

Drilling preparation on DTH(Air- Hammer) drilling technique
Performing drilling operation on DTH(Air- Hammer) drilling machine
Drilling preparation on Rotary drilling technique

Performing drilling operation on Rotary drilling machine
Understanding and preparing Drilling Fluid Technology
Performing well construction

Function of Drilling Understanding function of drilling machine
Machines and Basic Understanding and operating Hydraulic system
Welding and Cutting Able to know symbols of Hydraulic component

Understanding Hydraulic pumps
Performing welding and cutting

Data Collection Reporting | Well logging ,( Drilling and Litho logical )
Preparing well completion Report
Collecting well pumping test data.
Troubleshooting Identifying common drilling problems
Differentiate and applying fishing tools
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Category Contents
Solving various cases /problems/ occurring on water well drilling

Frequency they are engaged with each type of activity (Self-evaluation)

W 1: No requirement (never or less than once a year) m2: Only sometimes (more than once a year

m 3: Often (more than once a month) W 4: Very often (more than once a week)
60 55
52
0 43
40
40 34
30 31 29
0,
% 30 25 22 23 23
16 16
20 1313
9
10
0
Introduction to Unit of Drilling Drilling machine Drilling TechniquesFunction of Drilling Data Collection  Troubleshooting
Geology and measurement Administrative and Tools Machines and Reporting
Hydrogeology Techniques Basic Welding and
Cutting

Figure 7:  Summary of Questionnaire A for Drilling Technology

Introduction to Geology and Hydrogeology
0% 10% 201 30% 4% S0% 0%  TO%  BO%  90%  100%

Concept of geology and Ground water
Concept of ground water investigation

Under ing concept of well design
Performing Formation i
Performing well logging
Performing Pumping Test
® 1: No requirement (never or less than once a year) m 2: Only sormetimes (more than once a year)
B 3: Often (more than once a month) W 4: Very often (more than once a week)

Unit of measurement & Drilling Administrative Techniques

0% 108 200 30 400 508 605 T8 B L 100%
Basic unit

Und ding basic math ical formula related to drilling
Applying safety precautions
Performing Drilling plan and schedules.
Applying well organization team work in drilling

m 1: No requirement (never or less than once a year) m 2: Only sometimes (more than once a year)

W 3: Often (more than once a month) o 4: Very often (meore than ence a week)

Drilling machine and Tools

0% 10% 20 3% e Bl 6lre 7% BiFe 9% 100%
Understanding Types of Drilling Machine and
Differentiate and selecting Drilling Bits
Differentiate and selecting Rotary and percussion Drilling Tools
Install Casing and screen
B 1: No requirement (never or less than once a year) W 2: Only sometimes (more than once a year)

m 3: Often (more than once a month) m 4: Very often (more than once a week)

Drilling Techniques

0% 10% 20% 30% 4 S0% 60% 7% 806 s 100%
Drilling preparation on cable tool driling T | 1 e —

Performing drilling operation on cable tool machine

Drilling preparation on DTH{Air- Hammer) drilling technique

Performing drilling cperation on DTH(&iIr- Hammer) drilling machine

Drilling preparation on Rotary drilling technique

Perfoerming drilling operation on Rotary drilling machine

Understanding and preparing Drilling Fluid Technology

Performing well const ruction

m 1: No requirement {never or less than once a year) m 2: Only sometimes (more than once a year)
= 3: Often (more than once a month) m 4: Very often {more than once a week)
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Function of Drilling Machines and Basic Welding and Cutting

0% 1066 209 3% Ll 500 (o) 700 a0 el 100%
Understanding function of drilling machine
Understanding and operating Hydraulic system —
Able 1o know symbols of Hydraulic ec —
Understanding Hydraulic pumps —
Performing welding and cutting —

® 1: No requirement (never or less than once a year) ® 2: Only sometimes (more than once a year)
® 3: Often (more than once a month) m 4: Very often {more than once a week)

Data Collection Reporting & Troubleshooting

0% 10% 20% 30% 40% 50% 60% 0% B0% 9% 100%

Well logging ,{ Drilling & Litho logical ) —

Preparing well completion Report —

Collecting well ing test data, ——
Identifying commaon drilling problems

Differentiate and applying fishing tools —

Solving various cases /problems/ occurring on water well drilling —

o 1: No requirement {never or less than once a year) m 2: Only sometimes (more than once a year)
3: Often (more than once a month) ® 4: Very often (more than once a week)

Figure 8: Frequency of activities which respondents are engaged with in their daily work related to
Drilling Technology

The results of Questionnaire A show high engagement in drilling administrative techniques, drilling
machine and tools and drilling techniques.

Among the detailed tasks of drilling technics, their engagement for preparation and operation of cable
tools drilling technics is low and DTH and rotary drilling technics are the major ones which
respondents are engaged.

Among the detailed tasks under drilling administrative technique, it is observed that the respondents
pay high attention to the drilling team work and safety precautions. In addition, they are highly
engaged in drilling planning and scheduling.

In the category of drilling machine and tools, the respondents show high engagement in installation of
casing and screen, and selecting types of drilling machines and tools such as drilling bits.

Unit of measurement which includes calculation of viscosity, density, pressure, volume etc. is also
showing relatively high involvement.

3.2.3 Level of practical skills of respondents (Questionnaire B)

To assess the level of practical skill, Questionnaire B was filled by respondents. The tasks described in
Questionnaire B are the same as those in Table 4. The result of Questionnaire B is summarized in
Figure 9 and results of each task are shown in Figure 10.
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Skill to complete the Tasks (Self-evaluation)

W 1: Needsimprovement  ® 2:Satisfactory m3:Good m4: Excellent

70
60
50
40
Y%
30
20
10
0
Introduction to Unit Drilling Drilling machine Drilling Function of  Data Collection Troubleshooting
Geology and measurment  Administrative and Tools Techniques Drilling Reporting
Hydrogeology techniques Machines and
Basic Welding
and Cutting

Figure 9: Summary of Questionnaire B for Drilling Technology

Introduction to Geology and Hydrogeology
0% 10%  20%  30%  40%  SO0%  60%  70%  80%  90%  100%

Concept of geology and Ground water

Concept of ground water investigation

ling concept of 1 well design
Performing Formation li

Performing well logging

Performing Pumping Test

o 1: Needs improvement W 2: Satisfactory W 3: Good W 4: Excellent

Under

Unit of measurement & Drilling Administrative Techniques
0% 10%  20%  30%  40%  50%  60%  70%  80%  90%  100%

Basic unit «

ical formula related to drilling
Applying safety pracautions
Performing Drilling plan and schedules
Applying well organization team work in drilling

B 1: Needs improvement W 2: Satisfactory o 3: Good W 4: Excellent

Under ding basic

Drilling machine and Tools
0% 1% 20%  30%  A0%  SD%  60% 0% BO%  90%  100%

Understanding Types of Drilling Machine and E
Differentiate and selecting Drilling Bits

Differentiate and selecting Rotary and percussion Drilling Tools
Install Casing and screen

® 1: Needs improvement ® 2: Satisfactory = 3: Good = 4: Excellent

Drilling Technigues
0% 10%  20%  30%  40%  S0%  60%  70%  SO%  90%  100%

Drilling preparation on cable tool drlling technigue

Performing drilling operation on cable tool machine

Drilling preparation on DTH(Air- Hammer) drilling technique
Performing drilling operation on DTH{Air- Hammer) drilling machine
Drilling preparation on Rotary drilling technique

Performing drilling operation on Rotary drilling machine
Understanding and preparing Drilling Fluid Technology

Performing well construction

B 1: Needs improvement W 2: Satisfactory ® 3: Good B 4: Excellent

Function of Drilling Machines and Basic Welding and Cutting
0% 10%  20%  30%  A0%  SO% 6% 0% BOM 90%  100%

Understanding function of drilling machine
Understanding and operating Hydraulic system
Able to know symbols of Hydraulic ¢

uUnderstanding Hydraulic pumps
Performing welding and cutting
™ 1: Needs improvement m 2: satisfactory w 3: Good m 4: Excellent
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Data Collection Reporting & Troubleshooting

0% 1% 200 30ee A% 50%% o0 T -l =l 100%

Well logging ,( Drilling & Litho logical )

Preparing well completion Report

Collecting well pumping test data,

Identifying commaon drilling problems.

Differentiate and applying fishing tools

Solving various cases fproblems/ occurring on water well drilling I ————
B 1: Needs improvement

B 2: Satisfactory M 3: Good B 4: Excellent

Figure 10: Self-evaluation results for the skill to complete the tasks related to Drilling Technology

As results of self-evaluation by the respondents, it shows high confidence (good or excellent) in the
most categories except introduction to geology/hydrogeology and function of drilling machines and
basic welding and cutting.

For the introduction to geology and hydrogeology, especially they answered low knowledge in
groundwater investigation.

Among the tasks in drilling technics, they show high needs of improvement for cable tools drilling
technics and identifying its accessories. This is because they have little experience in using cable tools
machine and they are more relying on DTH drilling method in the actual field work.

In the function of drilling machines and basic welding and cutting, they show high needs of
improvement especially in welding and cutting, which have been considered as a work of mechanics.
As for the unit of measurement and drilling administrative techniques, they express low skills on basic
unit conversion and mathematical formula for drilling.

3.2.4 Level of practical skills of respondents (Direct interview with Checklist)

Direct interview and questioning were conducted based on the checklist prepared and filled by
interviewers. The results are shown in Figure 11 and Figure 12.

Skill level (assessed by interviewer)

m 1VeryGood m2.Moderate 3. Weak
80 76
70 59 59
60 gy 56
a8
50 a1 41 40
0, 35 33 37
0% 40 3131 3030 3130 30
30 26 24
20 15 11 15 15
7
10 0
0 . -
Introduction - Drilling Plans, - Data Water well
. Drilling Drilling - . . .
to Geology Unit of - . Schedule and . Drilling Collection  Troubleshooti | Maintenance
Administrativ Machines and
and Measurement . Team Technology  and Report ng and
e Techniques . Tools : R
Hydrogeology Organization Preparation Rehabilitation
| 1.Very Good 51 11 7 31 30 40 15 15 0
m 2.Moderate 35 11 33 37 30 31 30 26 24
3. Weak 15 18 59 31 11 30 56 59 76

Figure 11: Summary of Checklist for Drilling Technology
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Checklist: Drilling Technology

0% 10% 2% 30 a0 500% Gl 7% B0 90% 100%

1. What are the commaon rocks you know in the field?

2. What is weathering and what is erosion?

3. What is aquifer?

4. Describe the importance of the unit measurement in drilling?

5. What is safety and the safety you apply in the water well drilling work?
6. What are the drilling plan schedule and team organization in office and in field?
7. At arriving in the field what is your plan given to the crew?

8. What types of rigs you works in the field?

9. What is the important function of drilling bits?

10. To avoid drilling crooked wells which drilling tools you use?

11. Type of drlling fluids their use and pre paration of drilling fluids

12. How do you control the bit weight in different formation?

13. What are the daily drilling reports contain?

14. What are the common problems in the drilling?

15. What are the type of fishing tools you applied in the field?

16. What measure do you take when you face probl 7
17. What are the methods you apply to restore the well? I —
18. What are the causes of well rehabilitation?

™ 1.Very Good m 2 Moderate 3. Weak

Figure 12: Results of direct observation for the skill level of respondents related to Drilling
Technology

The respondents show relatively high engagement and high needs of improvement in drilling
administration. This is considered true and supported by the results of direct interview as the
administrative tasks are generally carried out by geologists or supervisors, however, it is very
important for drillers to have skills and knowledge especially on planning, safety precaution and team
work.

In terms of concept of geology and hydrogeology, although it shows less involvement in their work
and low skill and knowledge, it is considered important after the direct interview because it is relevant
to the drilling and it will improve their capacity of daily output.

According to their self-assessment, unit of measurement also shows low skill, which is also considered
true through the direct interview. Their basic mathematical knowledge related to drilling is very poor.
It is a critical issue to be considered thoroughly to prevent drilling problems encountered in the field.
Understanding of drilling machines also shows weakness in their skills. This is because the
maintenance has been the responsibility of mechanics. Moreover, the technical specification and
operation manuals are not delivered to the chief drillers to study thoroughly the machines which they
use. However, in the actual field work, there are always some mechanical troubles and it is drillers
who have to solve the problems because sometimes it requires urgent solution. The same case is
applied to the skills for welding and cutting.

Result of work engagement for data collection is shown low in their self-evaluation. However, lack of
drilling information and unreliable data are one of the critical problems in Ethiopia. Generally, data
collection is a responsibility of geologists or supervisors but drillers also should understand the
importance of collecting the data such as geological samples, penetration rate, aquifer strike depth,
encountered drilling problems etc. and reporting.

Although the tasks of well rehabilitation and maintenance were not included in Questionnaire A and B,
the awareness and their skills of respondents were investigated through the direct interview because
well maintenance technology is considered as one of the most important issues in the country. It shows
high weakness in their skills and awareness due to lack of practical experience and equipment.
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As for cable tools drilling technic, even though the machine and technic are considered outdated and it
shows less engagement in their work, there is a still need of this technic in some particular geological
conditions. Only senior drillers have knowledge and skills to operate this machine, which have not
been transferred to younger drillers.

3.2.5 Group discussion and interview to managers/supervisors

Needs of deep well drilling application was raised in some of the group discussions. Currently, deep
well drilling is frequently engaged in regions and Addis Ababa due to scarcity of shallow aquifers and
to tap more water at depth. They encounter drilling problems frequently so they expressed their needs
to update their technic for deep well drilling. The technic includes differential sticking, high pressure
stressing, tools stacking and more importantly proper drilling fluid application.
Although there are some differences in geological formations among regions, no big difference was
observed in the technical problems and technical gap among the regions. However, there is a big
difference in organizational structures among the regions. For example, Benishangul-Gumuz has
weaker organizational capacity compared to other regions, which affect the drilling activities.
The followings are the most common technical gap commented by managers and supervisors of
respondents.

e Drilling machine, tools and their application (drilling machinery maintenance problem) and

function of drilling machine

e  Concept of geology and pumping test (geology and hydrogeology, well logging, pump testing)

e  Drilling problems and trouble shouting

e Dirilling fluid technology (mud property measurement tools such as viscometer, marsh funnel

etc.)

e Well rehabilitation techniques (water well maintenance and rehabilitation and techniques)

e Planning and scheduling, drilling task (well completion report)

o  Water well drilling design problem

e Problem on preparation of specification in spare part procurement

e  Unit of measurement and basic mathematical formula

e  Drilling administrative techniques (safety and planning)

o Data collection and report preparation

e  Performing basic welding and cutting

e  Professional ethics
In addition, the participants raised the issue of separation of training programs according to their level
of experience. Senior drillers who have relatively better practical skills are lacking in conceptual
(theoretical) understanding, on the other hand, junior drillers are particularly lacking in practical skills.
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3.2.6 Technical gaps and priority subjects to be strengthened

The survey outcome shows similar gaps and problems whether it is public or private. The followings
are considered as the tasks which have most critical technical gap among the target respondents.

Drilling practice

o Management of deep well drilling on differential sticking, high pressure stressing, tools stacking
and proper drilling fluid application

e  Drilling fluid preparation, application and utilization using bentonite, polymer etc.

e  Operation of percussion rig (cable tools)

e \Well rehabilitation and maintenance

e  Pumping test and data collection

Mechanics and maintenance

o Identifying proper solution for parts of drilling machines such as hydraulic system, hammer
cylinder, mud pump etc.
e Basic welding and cutting to maintain drilling machines and tools

Geology
o Identifying rock type and characteristics of geological formation

Management
o Data compilation and reporting (proper collection and description of cutting samples)

o  Drilling management (crew management, planning and scheduling, safety precaution etc.)
e Mathematical application to drilling (measurement of viscosity, density, torque etc.)

3.3 Drilling Machinery Maintenance Technology (DMMT)
3.3.1 Target of survey

(1) Target organizations
Organizations that mainly perform water well drilling operations are listed as following
e  Water Works Construction Enterprise (WWCE)
e  Regional Water Works Construction Enterprise (WWCE)
e  Regional Water Well Drilling Enterprises (WWDE)
e Regional Water Bureau (RWB)
e Private Company
The target organizations covered under this survey of drilling machinery maintenance technology are
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shown in the table below.

Table 5:  Target organizations for Drilling Machinery Maintenance Technology

N . No. of No. of
Organizations Region ..
organizations respondents
RWB SNNP 1 3
WWCE Tigray 1 8
WWDE Ambhara, Oromia and SNNP 3 12
Private Company Addis Ababa 1 1
Total 6 24

(2) Target respondents

The main target respondents of this survey are mechanical engineer and mechanic who are the key
staff involved in maintenance of drilling rig, air compressor and related equipment. In addition, one
electrician and one chief driller were interviewed in Tigray region because they are working in a

maintenance team.

3.3.2 Frequency of activities respondents mostly engaged (Questionnaire A)
The list of activities assessed under DMMT in questioner A and B are described in the table below.

Table 6:  Technical tasks described in the questionnaire for Drilling Machinery Maintenance

Technology
Category Contents
Diesel Engine Maintaining engine crank mechanism
Operation and Maintaining valve mechanism
Maintenance Maintaining air intake and exhaust

Maintaining cooling system

Maintaining lubricating system

Maintaining fuel system

Maintaining staring aid of engine

Maintaining over all engine components

Maintaining common rail EFI diesel engine

Maintaining and checking ECM engine sensors and by using diagnoses scan tools

Percussion (cable) Identifying cable tools (percussion) rigs components
Tools Rig Operation Carry out operation principles of cable tools rig
and Maintenance Performing spudding mechanism, Bull reel, calf reel, Sand reel and Derrick hoist

forward and reverse direction

Power train mechanism and operation principle.

Plan preventive and schedule maintenance and its spare

Trouble shooting and Maintaining percussion rigs.

THD Rotary Drilling Preparing technical specification of rotary drilling rigs

Rig Operation and Perform operation principle of drilling rigs main components (Mast and mast
Maintenance rising cylinder, Drill head, Pull down cylinder, Mud pump, Foam pump, Draw
works, Sand reel, Leveling jacks, power tong, hammer oil pump, Rig carrier truck
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Category

Contents

Perform operation principle of hydraulic system, hydraulic oil, tank, pump, motor,
cylinder, control valves, hydraulic filters, lines, hoses, seals, gauges

Planning preventive and schedule maintenance and its spare

Maintaining THD Rotary gear box and water swivel

Maintaining Pull down cylinder, chains and sheaves

Maintaining Hydraulic components (hydraulic oil, tank, pump, motor, cylinder,
control valves, hydraulic filters, lines, hoses, seals, gauges)

Maintaining Mast cylinder, leveling jacks and power tong

Maintaining Mechanical and Hydraulic winch

Maintaining Mud pumps and systems

Maintaining Foam injection pump systems

Perform Reading practice on THD rotary drilling rig hydraulic circuits and
electrical circuit

Perform Trouble shooting and maintenance of rigs

Air Compressor
Operation and
Maintenance

Identifying types of air compressor and its operation system

Perform operation principle of air compressors main component

Maintaining compressor driving, air, oil and regulating System components

Perform reading practice of pneumatic circuit

Identifying Electrical system of air compressor

Perform operation principle of electrical parts of
Compressor

Perform Reading practice on air compressor electrical circuits

Planning preventive and schedule maintenance and its spare

Perform Trouble shooting and maintenance of air Compressor

DTH Air Hammer
Operation and
Maintenance

Identifying types of air hammer and its operation system

Perform operation principle of air hammer main component

Perform Trouble shooting and maintenance of DTH air hammer

%

80
70
60
50

30
20

Frequency they are engaged with each type of activity (Self-evaluation )

40

m 1: No requirement (never or less than once a year) m 2: Only sometimes (more than once a year

3: Often (more than once a month) W 4: Very often (more than once a week)

73

51
45
37 37 24 a5
18 21 18
= 11
10 4 5 5 3 3
0 - | ] — —

Diesel Engine Operation and  Percussion (cable) Tools Rig THD Rotary Drilling Rig Air Compressor Operation and DTH Air Hammer Operation

Maintenance Operation and Maintenance  Operation and Maintenance Maintenance

and Maintenance

Figure 13: Summary of Questionnaire A for Drilling Machinery Maintenance Technology
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Diesel Engine Operation and Maintenance
o% 1% 20% 3% A0%

500 GO 0% B 900

100%

Maintaining engine crank mechanism

Mal ing valve mechanism

Maintaining air intake and exhaust

Maintaining cooling system

Maintaining lubricating system

ining fuel system

Maintaining staring aid of engine

Maintaining over all engine 5

Maintaining common rail EFI diesel engine

Maintaining and checking ECM engine sensors and by using di scan tools
® 1: No requirement {never or less than once a year)
® 3: Often {more than once a month)

= 2: Only sometimes (more than once a year)
u 4: Very often {more than once a week)

Percussion (cable) Tools Rig Operation and Maintenance

0% 10% 2086 30% A0

508 GO 7% B0 90

100%

Identitying cable tools (percussion) rigs ¢

Carry out operation principles of cable wools rig

Performing spudding mechanism, Bull reel, calf reel, Sand reel & Derrick hoist forward...

Plan preventive and schedule mai e & its spare

Trouble shooting & Maintaining percussion rigs.
® 1: No requirement (never or less than once a year)
¥ 3: Often {more than once a month)

THD Rotary Drilling Rig Operation and Maintenance

0% 108 208 30 408

® 2: Only sometimes {more than once a year)
B 4: Very often (more than once a week)

508 6% 700 B0 0%

100%

Pre paring technical specification of rotary drilling rigs

Perform cperation principle of drilling rigs main components (Mast & mast rising...

Perform operation principle of hydraulic system, hydraulic oil, tank, pump, matar,...

Planning preventive and schedule mai e & its spare

Maintaining THD Rotary gear box and water swivel

Maintaining Pull down cylinder, chains & sheaves

ining Hydraulic comp (hydraulic oil, tank, pump, maotor, cylinder, control...

Maintaining Mast cylinder, leveling jacks & power tong

Maintaining Mechanical and t ic winch

Maintaining Mud pumps and systems

Maintaining Foam injection pump systems

Perform Reading practice on THD rotary drilling rig hydraulic circuits and electrical circuit

Perform Trouble shooting and mai e of rigs

B 1: No requirement {never or less than once a year)
= 3: Often (more than once a month)

Air Compressor Operation and Maintenance
0% 10% 20% 30% 408

B 2: Only sometimes (more than once a year)
® 4: Very often (more than once a week)

S0%% (2 T00% 808 Bl

100%

Identifying types of air c & itsop ion system

Perform operation principle of air compressors main component

Maintaining compressor driving, air, oil & lating System ¢

Perform reading practice of ic circuit

Identifying Electrical system of air ¢

Perform operation principle of electrical parts of Compi

Perform Reading practice on air compressor electrical circuits

Flanning preventive and schedule mai ¢ & its spare

Perform Trouble shooting and mai & of air Ci

W 1: No requirement (never or less than once a year)
™ 3: Often (more than once a month)

DTH Air Hammer Operation and Maintenance
0% 10% 20% 30% 40%

W 2: Only sometimes (more than once a year)
m 4 Very often (more than once a week)

508 6% 700 B9 a0

100%

Identifying types of air hammer & its ion system

Perform operation principle of air hammer main ¢
Perform Trouble shooting and mai # of DTH air |

® 1: No requirement (never or less than once a year)
® 3: Often (more than once a month)

® 2: Only sometimes (more than once a year)
m 4: Very often (more than once a week)

Figure 14: Frequency of activities which respondents are engaged with in their daily work related to

Drilling Machinery Maintenance Technology

Comparing the responses given by the different target institutions, the result shows that there are no

significant differences.
According to the respondents, the engagement in;

e  Percussion (cable tools) rig operation and maintenance is very low. The reason is because its

drilling output per day is in general very low compare to THD rotary machines and due to this
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fact Government organizations and private drilling companies tend not  purchasing this type of
rig and currently functional percussion machines are very few in number and they are used
mainly for fishing and pump testing which are also very old.

DTH air hammer is low. This is because it is usually maintained by drillers not by mechanics
according to respondents.

Diesel engine, the respondents mostly engaged tasks are maintenance of air, fuel, cooling and
lubricating system which is mainly focused on servicing and minor maintenance.

Air compressor, the respondents mostly engaged tasks are compressor driving, air, oil and
regulating system and maintenance of electrical and electronics part is relatively low since most
of them are mechanics and unavailability of skilled persons on the specific system.

THD rotary drilling rig result shows low. The reason is the components of rig parts are many
such as diesel engine, ECM of diesel engine, PTO, pump drive gear box, hydraulic pumps,
motors, control valves, mud and water foam injection pumps, hydraulic winches, rotary gear
box, pull down cylinder, mast and leveling jacks, power tongue, hammer oil pump, electrical
system of the rig, pneumatic system, etc. Maintaining those components needs highly qualified
technicians on different discipline. However, in all workshops there is lack of skilled technicians.
Additionally, most of organizations have no maintenance manual of their rigs, lack of spare
parts, very poor workshop facility (no troubleshooting, maintenance and testing equipment and
tools).

3.3.3 Level of practical skills of respondents (Questionnaire B)

The respondent’s level of practical skill as per questioners B on the tasks listed in Table 6 is shown in

Figure 15 and Figure 16.

N
o

%

Skill to complete the Tasks (Self-evaluation)

W 1: Needs improvement  m2: Satisfactory 3:Good m4:Excellent

50
40
30
20
10

0

Diesel Engine Operation Percussion (cable) Tools  THD Rotary Drilling Rig  Air Compressor Operation DTH Air Hammer
and Maintenance Rig Operation and Operation and and Maintenance Operation and
Maintenance Maintenance Maintenance

Figure 15: Summary of Questionnaire B for Drilling Machinery Maintenance Technology
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Diesel Engine Operation and Maintenance
0 108 208 300 AlBe S8

09 TR

B8 90%

100%

Maintaining engine crank mechanism

Maintaining valve mechanism

Maintaining air intake and exhaust

Maintaining cooling system

Maintaining lubricating system

Maintaining fuel system

Maintaining staring aid of engine

Maintaining over all engine «

Maintaining common rail EF| diesel engine

Maintaining and checking ECM engine sensors and by using di. scan tools

m 1 Neads improvement m 2: Satisfactory

Percussion (cable) Tools Rig Operation and Maintenance
(29 10% 2086 308 AlRe S08%

m 3: Good

608 700

m 4: Excellent

BE 90%

100%

Mentifying cable toals { percussion) rigs comp

Carry out operation principles of cable tools rig

Performing spudding mechanism, Bull reel, calf reel, Sand reel & Derrick hoist forward...

Plan preventive and schedule maintenance & its spare

Trouble shooting & Maintaining percussion rigs.
® 1: Needs improvement W 7: Satisfactory

THD Rotary Drilling Rig Operation and Maintenance

0% 10% 208 308 A0 508

m 3: Good

4 Excellent

B0% 0%

100%

Preparing technical specification of rotary drilling rigs

Perform operation principle of drilling rigs main components (Mast & mast rising...

Perform operation principle of hydraulic system, hydraulic oil, tank, pump, motor,...

Planning preventive and schedule maintenance & its spare

Maintaining THD Rotary gear box and water swivel

Maintaining Pull down cylinder, chains & sheaves

{hydraulic oil, tank, pump, motor, cylinder, control...

Maintaining Mast cylinder, leveling jacks & power tong

Maintaining Mechanical and Hydraulic winch

Maintaining Mud pumps and systems

Maintaining Foam injection pump systems

Perform Reading practice on THD rotary drilling rig hydraulic circuits and electrical circuit
Perform Trouble shooting and mai e of rigs

m 1: Neads improvement m 2: Satisfactory

Air Compressor Operation and Maintenance
0% 108 2086 3 Aes SO0

w 3: Good

[0 70%

m 4 Excellent

805 0%

100%

Identifying types of air compressor & its operation system

Perform operation principle of air c main c

Maintaining compressor driving, air, oil & regulating System ¢

Perform reading practice of ic circuit

Identifying Electrical system of air c or

Perform operation principle of electrical parts of C

Perform Reading practice on air compressor electrical circuits

Planning preventive and schedule mai e & its spare

Perform Trouble shooting and mai e of air Comp

m 1: Needs improvement m 2: Satisfactory

DTH Air Hammer Operation and Maintenance
0% 108 20% 30% 40% S50%

w3 Good

W 4: Excellent

BO% 90%

100%

Identifying types of air hammer & its op ion system

Perform operation principle of air hammer main ¢

Perform Trouble shooting and maintenance of DTH air hammer
® 1: Needs improvement m 2 Satisfactory

= 3: Good

m 4: Excellent

Figure 16: Self-evaluation results for the skill to complete the tasks related to Drilling Machinery

Maintenance Technology

Comparing the response given by the different target institutions, the result shows that there are no

significant differences.
According to the result of questionnaire, the skill level in

e  Percussion (cable tools) rig operation and maintenance is very low. The reason is because of
currently functional percussion machines are very few in number and they are also very old

machines.

e DTH air hammer is low. This is because it is usually maintained by drillers not by mechanics

according to respondents.

o Diesel engine, the respondents have a skill gap mostly on maintenance of ECM engine.
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e  Air compressor, the respondents have a skill gap on maintenance of electrical and electronics
part of air compressor.

e  THD rotary drilling rig result shows low. The reason is most of the mechanics have only basic
theoretical knowledge on maintenance of their rig and unavailability of maintenance manual of
their rigs.

3.3.4 Level of practical skills of respondents (Direct interview with Checklist)

Direct interview and questioning were conducted based on the checklist prepared and filled by
interviewers. The respondent’s level of practical skill as per result of direct interview (checklist) is
summarized in Figure 17 and Figure 18.

Skill level (assessed by interviewer)

m1VeryGood ®2.Moderate m3.Weak

60

50

40

% 30
20

10

0

48

Engine THD Rotary Drilling Rig Air Compressor
m 1.Very Good 44 48 51
B 2. Moderate 38 28 12
3. Weak 19 24 38

Figure 17: Summary of Checklist for Drilling Machinery Maintenance Technology

Checklist: Drilling Machinery Maintenance Technology
(19 108 2006 308 ABs S8 6086 700% a0es a0 1005

1. Starter motor cranks engine, but engine does not fire
2. What is the cause if engine power is poor?

3. What are the main components of THD drilling rotary rig which ines drilling...
4. What are the lubricants type used on THD rotary drilling rig ¢ B
5. Which parts of the rigs and air compressors required periodical mai 2 spare...

6. Which parts of the rigs and air compressors required schedule mai & spare...
7.1 the chief driller reparting you that the rig has got a problem at site what is your...
B. After arriving at the site, what are your steps of inspection to identify the problem?
9. What could be the cause of trouble, if the THD rotary gear box does not move up...
10. What could be the cause of trouble, if the THD rotary gear box does not rotate...
11. What could be the cause if the drill head moves down on the mast while the lever...
12. It the mud pump does not deliver fluid, what could be the cause of trouble?
13. What could be the cause if the hydraulic winch does not hoist the rated load?
14. Compressor ail is coming out through air filters
15. Compressor oil is coming out through air outlet valve

16. the flasher light of the comp islighting
17.C i capacity or pressure is below normal
18. C i capacity or pressure is below normal

1 Very Good m 2 Moderate w3 Weak

Figure 18: Results of direct observation for the skill level of respondents related to Drilling Machinery
Maintenance Technology

The following is the results of direct interview. There was no significant variation of responses found

among the respondent organizations.

e The maintenance of diesel engine is very important because all the machines are driven by
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diesel engine. They have relatively better knowledge for conventional diesel engine but there is
a skill gap on maintenance of ECM-EFI diesel engine. Maintenance of fuel injection pump is
also weak and they lack experience mainly because they don’t have calibrating and measuring
machines and tools. In addition, experience of auto-electricity is limited because they think this
is a job of electricians.

For THD rotary drilling rig, they showed relatively good understanding as shown in the graph.
However, when it comes to the practical skill, it is observed that they have a big skill gap
especially on maintenance of hydraulic system components, and maintenance of mud pump,
foam injection pump, top head gear rotary box, pull-down cylinder, etc. In addition to the above,
understanding of hydraulic, electrical and pneumatic circuits of their rigs are little.

For air compressor, they have a skill gap identifying the problem and programming of electronic
part, and electrical system.

In general the majority of respondents have a skill gap on trouble shooting and maintenance of drilling

rigs and air compressors.

3.3.5 Group discussion and interview to managers/supervisors

(1) Results of group discussion

The technicians’ daily activities are summarized as below.

Drilling machineries and equipment maintenance

Light vehicle, heavy duty trucks, cranes, rig and air compressor maintenance
Preventive (scheduled) maintenance and corrective maintenance

Inspection at working site of drilling rigs

Suggested points which have to be given high emphasis are;

Mechanics should also be trained drilling technology to understand about operation of the rig
which will be easy to them to identify rigs problem, test and maintain it.

ECM engine, drilling rig and air compressor

Compressor electrical and electronics part

Drilling rigs hydraulic and electrical system and main components

Issues that can affect performance other than lack of skills are;

AN NN N

Lack of proper equipment, tools and materials
Very poor workshop facilities
No maintenance equipment and tool
No testing equipment, tools, and diagnosis scan tools
Lack of spare parts

Lack of drilling rigs and air compressor maintenance manuals
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e Lack of time
v Time limitation due to lack of personnel

e Lack of understating on the work by authority
v The value given for technicians by the managerial people is very less
v Freedom for mechanics

(2) Results of supervisor/managerial interview
The managers/supervisors accepted all the results observed through questionnaire, checklist and group
discussion with their technicians/engineers. Comments and suggestions given by their supervisors to
improve the competency level of technicians/engineers are;
e  Providing training and upgrading their skill on;
v Troubleshooting and maintenance for drilling rigs hydraulic system, main components and
air compressor.
v Troubleshooting and maintenance for ECM of diesel engine, electrical system of drilling rig
and air compressor.
e  Supplying required maintenance testing and tools

3.3.6 Technical gaps and priority subjects to be strengthened

The result of analysis of tasks with high skill gap based on direct interview (checklist) and group
discussion with the support of the result obtained from the remaining survey tools are summarized
below;
e  THD rotary drilling rig operation and maintenance
Understanding of THD rotary drilling rig technical specification
Maintenance of top head gear box
Maintenance of hydraulics systems
Maintenance of pull up & pull down cylinder,
Maintenance of mud pump and foam injection pump
Maintenance of mechanical & hydraulic winch
perform trouble shooting & maintenance of rig

D N N N N N N NN

Assembling and disassembling of drilling rigs main components (Pump drive gear box,
Hydraulic pumps, motors, control valves, lines, filters, seals & gauges, mud pump, foam
pump, winches, stabilizer, mast, hammer oil pump, etc)

e  Air compressor
v' Assembling and disassembling of air compressor driving system, air, oil & regulating system
components
v' Maintenance of air compressor driving system, air, oil & regulating system components
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v Reading of hydraulic & pneumatic circuits

e Diesel engine
v Overhaul and maintenance of common rail EFl and ECM diesel engine

v" Maintenance of fuel system
v" Maintenance of lubricating & cooling system

3.4 Electro-Mechanical Maintenance Technology (EMMT)

3.4.1 Target of survey

In the water sector, electro-mechanical maintenance activities are mainly carried out in Regional Water
Bureau, Zonal Water Offices, Woreda Water Offices and Town Water Service offices. In addition to
these organizations, there is growing demand on EMMT in the irrigation projects which use
electro-mechanical equipment. The target organizations of this survey are shown in Table 7.

Table 7:  Selected target organizations for Electro-Mechanical Equipment and Machinery
Maintenance Technology

N . No of No. of
Organizations Region -
organizations respondents

Regional Water Bureau Benishangul-Gumuz, SNNP and 3 9
Tigray

Zone Water Office SNNP and Amhara 6 11

Woreda Water Office Benishangul-Gumuz, Tigray, 11 19
SNNP, Amhara and Oromia

Town Water Service Office SNNP, Benishangul-Gumuz, 7 19
Amhara, Oromia and Tigray

Irrigation Project Amhara 1 4

Total 28 62

(2) Target respondents

The target respondents who are engaged with electro-mechanical tasks in the above-mentioned water
sector offices are mechanical engineer, electrical engineer, electro-mechanical engineer, technician
(mechanic, electrician, and electro-mechanical).

3.4.2 Frequency of activities respondents mostly engaged (Questionnaire A)
The list of activities assessed under EMMT in the questionnaire are described in Table 8 and the

results are summarized in Figure 19 and Figure 20.

Table 8:  Technical tasks described in the questionnaire for Electro-Mechanical Maintenance
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Technology
Category Contents
Using Electrical Multi meter/clamp meter
Measuring Instruments | Megger
Tachometer

Electrical Motor and
Generators
Maintenance

Disassembling and assembling electric motors

Rewinding motors

Operating generators

Maintaining generators

AVR testing

Maintaining starter motor of generators

Maintaining battery

Preparation of electrolyte solution

Measuring the electrolyte solution

Maintaining alternator

Identifying operational parts of an electrical generator

Water Pump Operation
and Maintenance

Operation of water pumps

Maintaining surface pumps

Maintaining submersible pumps

Maintaining hand pumps

Maintaining rope pumps

Maintaining pedal pumps

Operation and
Maintaining Diesel
Generators

Operating diesel generators

Maintaining engine crank mechanism

Maintaining valve mechanism

Maintaining air intake and exhaust

Maintaining cooling system

Lubricating system

Maintaining fuel system

Maintaining electrical system

Installation

Genset

Surface pumps

Submersible pumps

Manual pumps (hand pump, rope pump, pedal pumps)

Switch Board
Operation and
Maintenance

Testing contactors and relays

Selecting circuit breaker

Fault finding using continuity tester

Fault finding using voltmeter

Reading and tracing Electrical schematic diagram

Programmable Logic
Controllers

Performing troubleshooting of PLC supported switch boards
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Frequency they are engaged with each type of activity (Self-evaluation )
W 1: No Requirement (never or less than once a year) B 2: Only sometimes (more than once a year
m 3: Often (more than once a month) W 4: Very often (more than once a week)
80
73
70
60
51
50 47 47 46
% 10 39
'0
32 34
28
30 " 24 s 23
20 19 18 ‘1 18
20 16 15 14 15
13 12 1
9

10 5

0

Using Electrical Electrical Motor and Water Pump Operation and Installation Switch Board Programmable Logic

Operation and
Maintenance

Generators
Maintenance

Measuring

Maintaining Diesel

Operation and

Engines Maintenance

Figure 19: Summary of Questionnaire A for Electro-Mechanical Maintenance Technology

Using Electrical Measuring

Controllers

108 20% 30% 4006 5086 6% 70% 0% 0% 100%
Multi meter/cl
Megger
® 1: No requirement (never or less than once a year) m 2; Only sometimes (more than once a year)
® 3: Often (more than once a month) m 4: Very often (more than once a week)
Electrical Motor and Generators Maintenance
10% 20% 30% 40% 50% B0% 0% B0% 909 100%
Disassembling and assembling electric motors
ding motors
Op ing penerators
i ing generators
AVR testing
Maintaining starter motor of g
i battery
Preparation of electrolyte solution
Measuring the electrolyte solution
taining alt
Identifying operational parts of an electrical
B 1: No requirement (never or less than once a year) W 2: Only sometimes (more than once a year)
w 3: Often (more than ence a month) m 4 Very often (more than once a week)
Water Pump Operation and Maintenance
0% 108 20% 0% a0% 085 E0F% 70% B0% 0% 100%
Operation of water pumps
Maintaining surface pumps
intaini bmersible pumps

Maintaining hand pumps

Maintaining rope pumps

Maintaining pedal pumps
® 1: No requirement (never or less than once a year)
= 3: Often (more than once a month)
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Operation and Maintaining Diesel engines
o% 1% 20 30 a0%  SO%  60%  T0% B0 90%  100%

Operating diesel engines

Maintaining engine crank mechanism
Maintaining valve mechanism —
Maintaining air intake and exhaust
Maintaining cooling system
Lubricating system

Maintaining fuel system

Maintaining electrical system

B 1: No requirement (never or less than once a year) u 2: Only sometimes (more than once a year)
u 3: Often (more than once a month) u 4: Very often (more than once a week)
Installation
0% 10% 20% 30% 405 S50% 60% T0% 80% 9% 100%
Geneset
Surface pumps
ible pumps
Manual pumps (hand pump, rope pump, pedal pumps)
m 1: No requirement (never or less than once a year) m 2: Only sometimes (more than once a year)
m 3: Often (more than once a month) m 4: Very often (more than once a week)

Switch Board Operation and Maintenance & Programmable Logic Controllers
0% 10% 20% 30 A% S50% 6% 0% B 9% 100%
Testing contactors and relays I

Selecting circuit breaker
Fault finding using continuity tester
Fault finding using voltmeter

Reading and tracing Electrical schematic diagram
Performing troubleshooting of PLC supported switch boards —
® 1: No requirement {never or less than once a year) m 2: Only sometimes (more than once a year)
® 3: Often (more than once a month) m 4: Very often (more than once a week)

Figure 20: Frequency of activities which respondents are engaged with in their daily work related to
Electro-Mechanical Maintenance Technology

Comparing the responses given by the different target institutions, no significant difference was
observed.
According to the questionnaire A, the respondents are mostly engaged in:
e  Using electrical measuring (particularly multi-meter,)
e Switch board operation and maintenance (mostly fault finding using volt-meter, testing
contactor and relays, fault finding using continuity tester)
o  Water pump operation and maintenance (operation of water pump, maintaining hand pump and
surface pump)
On the other hand, respondents least engagements are in performing programmable logic control and
electrical motor and generators maintenance (especially in performing rewinding motors, preparation

and measuring of electrolyte solutions etc.).

3.4.3 Level of practical skills of respondents (Questionnaire B)

The respondents’ level of practical skill as per questionnaire B on the above listed activities is shown

in Figure 21 and Figure 22.
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Skill to complete the Tasks (Self-evaluation)

W 1:Needsimprovement  m2:Satisfactory m3:Good m4:Excellent

LLLLLhL

Using Electrical Electrical Motor and Water Pump Operation and Installation Switch Board Programmable Logic
Measuring Generators Operation and Maintaining Diesel Operation and Controllers
Maintenance Maintenance Engines Maintenance
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Figure 21: Summary of Questionnaire B for Electro-Mechanical Maintenance Technology

Using Electrical Measuring
0% 108 20 30%  40% S0 60%  T0% 8O  90%  100%

Multi meter/c

Megger
Tack

m 1: Needs improvement m 2: Satisfactory m 3: Good m 4; Excellent

Electrical Motor and Generators Maintenance
0% 10%  20%  30%  40%  S0%  60%  70%  B0%  90%  100%

Disassembling and assembling electric motors
Rewinding motors

O A
AVR testing

Maintaining starter motor of s
intaining batcery

Preparation of electrolyte solution

Measuring the electrolyte solution

Maintaining alte rator

Identifying operational parts of an electrical

B 1: Needs improvement W 2: Satisfactory m 3: Good m 4: Excellent

Water Pump Operation and Maintenance
0% 10% 0% 30%  40% s0%  60%  70%  80% 9%  100%

Operation of water pumps
Maintaining surface pumps
intaining sub ible pumps
Maintaining hand pumps
Maintaining rope pumps
Maintaining pedal pumps.

® 1: Needs improvement m 2: Satisfactory w3 Good | 4: Excellent

Operation and Maintaining Diesel Generators
0% 10%  20%  30%  40%  SO%  60%  70%  BO%  90%  100%

Operating diesel engines
Maintaining engine crank mechanism
Maintaining valve mechanism
Maintaining air intake and exhaust
Maintaining cooling system
Lubricating system

fuel system

Maintaining electrical system

B 1: Needs improvement W 2: Satisfactory 31 Good W4 Excellent
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Installation
0% 10 200 300 4% S50% (e T0% 8% 9N 100%
Genesel I
surface pumps —
S ible pumps —
Manual pumps (hand pump, rope pump, pedal pumps)
| 1: Needs improvement m 2: Satisfactory 3: Good m 4: Excellent

Switch Board Operation and Maintenance & Programmable Logic Controllers
0% 10 2058 ki) alka 1) [ TFa

Testing contactors and relays
Selecting circuit breaker
Fault finding using continuity tester
Fault finding using voltmeter
Reading and tracing Electrical schematic diag

Bs 9% 100%

Performing troubleshooting of PLC supported switch boards
B 1: Needs improvement | 2: Satisfactory B 3: Good

W 4: Excellent

Figure 22: Self-evaluation results for the skill to complete the tasks related to Electro-Mechanical

Maintenance Technology

Looking on the modules, all of them show high rate of*“Needs improvement”..

When we look in detail of the result of each tasks described in question “B”, the most skill gap shown

are in performing the following:
e PLC (programmable logic control)

o Electrical motor and generators maintenance (especially rewinding motors, preparation and

measuring electrolyte solutions, maintaining alternator and AVR testing)

e Operation and maintenance of diesel engine (maintaining valve mechanism, engine crank

mechanism and air intake and exhaust)

o  Water pump operation and maintenance (maintain pedal pumps, rope pumps, surface pumps)

e Installation (Gen-set, manual pumps)
e  Using electrical measuring (tachometer, megger)

e  Switch board operation and maintenance (trouble shooting of PLC supported switch board,

reading and tracing electrical schematic diagram and fault finding using continuity tester)

3.4.4 Level of practical skills of respondents (Direct interview with Checklist)

Direct interview and questioning were conducted based on the checklist prepared and filled by

interviewers. The respondents’ level of practical skill as per result of direct interview and checklist are

summarized in Figure 23 and Figure 24.
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Skill level (assessed by interviewer)

M 1VeryGood M2 Moderate M 3.Weak

100 91 94

70 62

95
90
80
66
50 54
% 50 S
40
30 26 23
20 9 12 11
10 4 5 2 4 5 4
0 |
PLC

Control Panel o
Circuit Diagram

arlm:stl\fjfnseur:irsmg Pump Engine Generator Reading
W 1.Very Good 37 12 4 2 5 23
B 2 Moderate 9 26 5 4 0 11
3. Weak 54 62 91 94 95 66

Figure 23: Summary of Checklist for Electro-Mechanical Maintenance Technology

Checklist: Electromechanical Machinery Maintenance Technology
0% 1%  20%  30%  40%  S0%  60%  70% B0 90%  100%

1. List mator starting methods
2. When do you use DOL starting
3. Which one of starting method is preferable {based on smooth starting)?
4. What is the use of Power factor correction capacitorsin Control panel?
5. How do you know whether the power factor correction unit is functional or not?
&. What is the benefit of using transfer switch?
7. What is the use of the following devices in the control panel?
8. When do you suggest to pull out submersible pumps in case of fault |
9. How to test the motor winding?
10. How do you know whether a coil of a contractor is working or not?
11. What do you mean the rated current of a motor?
12. How do you select fuse, dreuit breaker and cable size?
13. How do you install sub ible pump?
14. Explain the probable cause for the following defects and suggest the soluti
15. Causes and Troubleshooting for the Engine Not Being Started
16. Causes and Troubleshoating for Deficient Power of Diesel Engine
17. Causes and ing for Engine S ically
18 Causes and Troubleshooting for Exhaust with Black Smoke
19, Causes and Troubleshooting for Exhaust with Blue Smoke
20. Causes and Troubleshooting for Exhaust with White Smoke
21. What are the possible causes of an electrical generator not giving the output voltage?
22. What are the possible causes of an electrical generator giving under voltage and...
23. What are the major components of a PLC circuit?
24, How do you read the following control and power circuits

B 1. Very Good B 2 Moderate M3 Weak
Figure 24: Results of direct observation for the skill level of respondents related to
Electro-Mechanical Maintenance Technology

Although the result of the questionnaire A shows that the engagement of work in PLC as well as in
operation and maintenance of generator and engines are very low, during direct interview it is
observed that this happened due to lack of their skill as well as their lack of exposure to the
technology.
Major tasks which showed technical gap among the respondents of the direct interview are:

e  Performing PLC (this technology is rapidly expanding especially in switch boards of pumps and

generators in the country and this in turn, will create a high demand for skill development.)
e  Trouble shooting and maintenance of generator (starter, AVR, alternator, etc.)
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e Trouble shooting and maintenance of engine (crank mechanism, fuel system, lubrication and
cooling system, etc.)
Other tasks which are raised as high skill gap in Questionnaire B such as the performance with
rewinding motors are found considerable as high requirement from the professional point of view.

3.4.5 Group discussion and interview to managers/supervisors

(1) Group Discussion
During the group discussion the participants raised points that contribute for less performance other
than technical gap; and these are the following:

e  Technicians/engineers assigned other than their profession

e Lack of tools and material

e Lack of experience and exposure on those activities

e Level of education and lack of practical training on the scope

(2) Managerial/Supervisor Interview

Most managers/supervisors responded that they agreed to responses made by the technicians/engineers
on questionnaire about the frequently of work engagement with the listed tasks as well as to the
responses made to their level of practical skill /questionnaire “B” in performing those tasks. But some
managers/supervisors do not accept some tasks especially on skill of their technician/engineer.

The managers/supervisors suggested the following points to improve the skill level of their
technicians/engineers:

e  Additional and sufficient training time

e  Capacitate his skill and knowledge through the training

e  Provide the required material

e Coaching, support and follow up

e Attitudinal change and skill upgrade

e Advance training like design and software

e  Specialized practical trainings and coaching

3.4.6 Technical gaps and priority subjects to be strengthened

(1) Common technical gap among all target of respondents
The result of analysis of tasks with high skill gap based on direct interview with the support of the
results obtained from the remaining survey tools are summarized as follows:
o  Performing PLC. There is high skill gap in performing PLC based on Direct Interview and
Questionnaire “B”, where as it showed very less engagement according to Questionnaire “A”.
However, the professional view for the result of very less engagement in PLC is the high skill
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gap or lack of experience with the respondents.

Performing rewinding motors (especially submersible pumps);
Trouble shooting and maintenance of generator;

Trouble shooting and maintenance of engine,

Installation and maintenance of solar pump

Based on the analysis of the EMMT activities, it is found that the -electro-mechanical

engineer/technician should have adequate knowledge and skill of both electrical and mechanical

aspects.

(2) Specific technical gap observed in RWB and Big Towns

Moreover, skill gap identified other than the tasks stated in questionnaire and interview; the following

are suggested by discussion participants in RWB and in some big towns and which are found
acceptable:

Design and technical specification preparation (of electro-mechanical)

SCADA system and
Compressor operation and maintenance
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4 Conclusion

Although the time allocated for this survey was short, EWTI staff actively participated in planning,

implementation, analysis and report writing. All the respondents willingly participated in the

completion of the questionnaires and group discussion, which showed high expectation for

improvement of EWTI’s training program. As a result, the scope of the survey was appropriate to

identify technical gap in each organization.

In general, the survey was successful with the following major achievement.

1. Technical gap in specific tasks were identified in the four major technical subjects
In the Training Needs Assessment (TNA) previously conducted by EWTI staff in early 2017,
focus was given only on relative importance of training modules of current EWTI training
courses and titles of additionally required training courses through questionnaires. However, more
specified technical gap in performing tasks were needed to design detailed contents of training.
After the experience of TNA, this Technical Gap Survey was carried out based on specified
detailed tasks using different survey tools. In this survey, in addition to questionnaires, direct
interview to respondents, group discussion and interview to manager/supervisor were conducted
to have more reliable information. These tools were considered appropriate and adequate because
the use of only questionnaires which is self-evaluation of the respondents often misleads the
result due to some bias reflecting their personal interest rather than actual demands at sites.

2. The skill gap was analyzed by organization types
Currently EWTI invites trainees from all types of organizations for the same training course for
the same profession. However, this survey revealed that there are some differences in their
mandates and functions among the organizations. For example, the mandates of Regional Water
Bureaus are different from those of Woreda Water Offices. Although they have a lot of common
technical gap, the survey results identified some specific technical gap in different organizations
under the field of groundwater investigation and electro-mechanical maintenance technology.

3. Common technical gap was identified in different technical subjects
The survey identified that some working tasks which are used to be considered as the work of a
specific profession are actually performed by different professions according to the actual demand
in the field. For example, mechanical engineers need to conduct maintenance of electrical parts of
mechanical machines, or drillers need to carry out mechanical maintenance of drilling machines,
which were generally considered as the works of electrical engineers and mechanical engineers,
respectively.

4. Difference in technical gap was observed according to the level of experience
As per the result of the survey, the difference in skill gap was identified between senior and junior
staff. For example senior drillers have gap in more theoretical aspect whereas junior drillers in
practical aspect in drilling technology.
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Based on the gaps identified through this survey, EWTI is going to plan new training courses as pilot
training courses. The data collected in the survey will serve as baseline for future monitoring and
evaluation of EWTI training. The same respondents are expected to participate in the planned pilot
training courses so that the change in behavior in their working places and its impact to the
organization can be properly measured.

EWTI staff who participated in the survey have acquired in depth knowledge and practice in
conducting technical gap survey with much interaction with respondents. They experienced using
different types of questionnaires and other survey tools such as direct interview with checklist, group
discussion and interview to manager/supervisor. Especially the direct interview or direct observation at
site was recognized very important because the previous TNA survey depended mainly on the
guestionnaire results which may not identify specific technical gap. These survey methods are
expected to be effectively applied in the similar survey which would be conducted by EWTI staff in
the future. The survey report was reviewed and finalized in the workshop organized by EWTI staff
with the presence of invited local experts. The survey contributed not only to collect information on
skill gap but also to deepen the understanding of the real situation at site for EWTI staff.
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5

Lesson learned

The following issues were observed during the implementation and analysis of the survey.

1.

N
—
(op)

Prior to the departure of field work by all the survey groups, possibility of cooperation for the
survey was confirmed at each organization through the direct visit (SNNP and Tigray) and
discussion by telephone. This arrangement turned out effective to secure respondents in almost all
organizations except one technical subject in one organization in Benishangul-Gumuz.

All survey groups with exception of EMMT group visited one organization in Addis Ababa
(Oromia Drilling Enterprise) together and conducted data collection before all the groups
mobilized to the field work, which was quite necessary in order to standardize the survey method
among the surveyors and even to prove the functionality of survey tools.

The questionnaires were distributed when interviewers visited each organization (not beforehand).
This was found appropriate to avoid misunderstanding because respondents required explanation
for some questions.

Questionnaire A and B used the same list of tasks. However, there was some incompatibility in
listed items between the said Questionnaires and Checklist for the direct interview. It would have
been easier to analyze the results if there was matching of the subjects to be asked in the three
survey tools (Questionnaire A, B and Checklist).

The list of tasks under each technical subject was not exhaustive and there were some missing
tasks which were important to be asked. These missing tasks were supplementary added during
the direct interview as well as group discussion.

There was misunderstanding with the wording of the option to be answered by respondents in the
self-evaluation of Questionnaire A about frequency of engagement in different tasks. As one of
the answering options is written as “No Requirement” and when this option is selected it has two
possible meanings. One could be an absence of need for the particular task in their working place
and the other could indicate lack of skills to execute this task by the particular respondent.
Therefore, this option should be clearly defined like for example “No engagement (no
requirement)” and “No engagement (there is requirement but no skill to be engaged)”.

The group discussion was planned and executed in the same day of completing the self-evaluation
questionnaire A and B as well as responding to direct interview. This was too much burdensome
for respondents. Therefore, to get a good result from the group discussion there is a need of
appropriate scheduling with adequate time.

This survey used questionnaire, interview and discussion but did not have time to observe their
actual work at site. It would be more effective and reliable if the survey included direct
observation of their practice of work at site. However, in the actual case, it would be still difficult
to implement direct observation because of timing, willingness and accessibility issues.
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Questionnaire: Groundwater Investigation

Target: Department of Water Resource and Drilling Technology Department

Date:

Region:

Organization:

Name of Respondent:

Job Position:

Education Level of Respondent:
Former EWTI/EWTEC Trainee: YES / NO

Q. Assessment of work details and self evaluation of your skill

A. Frequency you are engaged with each type of activity in B. Your skill to complete the work
your work 4: Excellent
4:  \Very often (more than once a week) 3: Good
3: Often (more than once a month) 2: Satisfactory
2:  Only sometimes (more than once a year) 1: Needs improvement

Course

Title

1: No requirement (never or less than once a year) /

>

B

Contents Remarks

Groundwater Hydrology

Hydro metrology data acquisition, analysis and
interpretation

Estimate evapotranspiration

Rainfall-runoff relationships

Calculate river flow discharge,

Performing catchment water balance analysis

Hydrograph separation (base flow recession)

Estimation of groundwater recharge

Estimation infiltration, percolation and storage

Conduct the residence time /Isotope hydrology/

Groundwater Investigation

Preliminary data acquisition, analysis and interpretation

Topographic map analysis and interpretation (how
topography influence groundwater occurrence)

Analysis and interpretation of Digital Elevation Model
(DEM)

Perform physiography analysis (soil, vegetation cover,
relief etc.)

Determine drainage pattern relationship with geology
and its influence of groundwater occurrence

Preparation of geo-hydrochemical maps that indicate
the chemical characteristics of groundwater

Preparation of geological maps, correlation of
stratigraphy, interpretation geology in terms of
groundwater potential

Identification and mapping of potential groundwater

N
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areas (hydrogeological mapping) with groundwater
flow direction

Analyses interpret regional and local hydrodynamics of
groundwater flow, identify deep aquifer

Collect remote sensing data (satellite images, aerial
photographs) analysis and interpret

Perform fracture trace analysis and determine fractures
hydrogeological characteristics

Perform hydro-geophysical mapping;

Geophysical well field delineation borehole mapping
and geo-pollution studies;

Conducting Vertical Electrical Sounding (VES)
measurement by Schlumberger arrays.

Interpretation using curve matching and/or inversion to
assess thickness of the subsurface layers changes in
lithology and depth to water table.

Estimate depth of water well drilling.

g Conducting profiling measurement by different array
s (Wenner, Schlumberger etc. array). And assess lateral
g changes in subsurface condition at a constant
8 dimension of potential and current electrode).
"g Writing Geophysical report for profiling and sounding
@ survey
Conduct 2D electrical imaging surveys.
Performing pseudo section data plotting using Pseudo
section contouring method
Calculate the apparent resistivity Pseudo section for a
user defined 2-D subsurface model using software
program RES2DMOD.EXE.
Writing Geophysical report for electrical imaging
surveys.
Conducting measurement of conductivity of the
subsurface  in Time domain electromagnetic (TDEM)
with a receiver and transmitter unit.
Interpretation method for determination of thickness
and conductivity of subsurface rock using TDEM
method
Writing  Geophysical report for Time domain
electromagnetic (TDEM) method.
o 38 Conduct logging such as resistivity log, Caliper log,
g S\ spontaneous potential log, gamma-gamma log
,% § Perform data processing and interpretation of
O geophysical logging
Collect water samples, analysis and interpret
> characteristics of water (physical, chemical and
g biological using software)
% Determine quality of water for different uses
g (agricultural, domestic, industrial etc.)

Performing groundwater quality mapping

Questionnaire A&B GI-2
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Applying of water quality standard and use

Define controlling factors of evolution of water
chemistry

Determine  groundwater  flow direction  from
geochemistry/ Isotope hydrology

Groundwater Development and Management

Water Well Management

Drilling Technology

Identify drilling machineries

Determine drilling technics in different geologic
formation

Explain purpose of rotary drilling techniques advantage
and disadvantage (Air Rotary Drilling Method, Mud
Rotary Drilling Method, Down the Hole (DTH)
Drilling)

e  Direct Rotary Techniques (direct circulation)

e  Reveres Rotary Techniques (reverse circulation)

Decide drilling bit types and function (percussion,
rotary, DTH hits)

Identify and application of Drilling Fluids used in
drilling (Clear water, Compressed air, Foam, Water
based mud)

Perform formation sampling, geological logging,
geophysical logging

Perform well design

Identify functions of different kinds of casing and
installation

Explain gravel packing, well head construction and &
cement grouting

Drilling Supervision

Supervise water well drilling supervision sequence of
the work

Supervise well construction procedures

Applying professional ethics

Contract Administration

Identify types of Contracts, Basic Components of
Contract Agreement

Relations Among the Different Parties

Explain, undertand and relate laws and policies (the
water policy, the health and sanitation policy,
Environmental policy, Construction works policy,
Science and Technology policy etc.)

The Standard Condition of Contracts

Bidding Procedures, Evaluation of Proposals

Well Rehabilitation

Supervise well rehabilitation and maintenance

Determine redevelopment with  well-development

techniques.

e Mechanical Rehabilitation Brushing Surge
blocks, High-Velocity Jetting

Questionnaire A&B GI-3
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e Chemical Rehabilitation Acid Treatment
Chlorine, Hypo chlorites (Ocl), Acid Treatment,
hydrochloric  (HCI), sulfamic (NH2SO3H),
hydroxyacetic (HOCF12COOH).

e  Structural repairs Deepening the well

Pumping test

Know basic principles of pumping test method

Conduct provisional, step draw down, constant
discharge and recovery pumping test method

Collect pumping test data, analysis and interpret

Calculate hydraulic property of aquifer and well
efficiency

Identify aquifer type, yield

Determine/ decide pump position in the well

Conduct basin pumping test

Estimation of basin discharge

Determine ground water flow direction

Groundwater

Modelling

Understand basic groundwater modelling

Plan and make outline of modeling

Collect and prepare data for modeling

Design model framework

Input data and performing simulation

Perform model calibration

Demonstrate the result and applications

Writing report of Modeling

Questionnaire A&B Gl-4
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Questionnaire: Drilling Technology
Target: Drilling Technology Department

Date:

Region:

Organization:

Name of Respondent:

Job Position:

Education Level of Respondent:
Former EWTI/EWTEC Trainee: YES / NO

Q. Assessment of work details and self evaluation of your skill

A. Frequency you are engaged with each type of activity in B. Your skill to complete the work
your work 4: Excellent
4: \Very often (more than once a week) 3: Good
3: Often (more than once a month) 2: Satisfactory
2:  Only sometimes (more than once a year) 1: Needs improvement

Course

Title

1:  No requirement (never or less than once a year) /

>

B
Contents Remarks

Introduction to
Geology and

Hydrogeology

Concept of geology and Ground water

Concept of ground water investigation

Understanding concept of Standard well design

Performing Formation sampling

Performing well logging

Performing Pumping Test

Unit of
measurement

Basic unit conversion

Understanding basic mathematical formula related to
drilling

Drilling
Administrative

Techniques

Applying safety precautions

Performing Drilling plan and schedules

Applying well organization team work in drilling

Drilling machine and
Tools

Understanding Types of Drilling Machine and
Equipment

Differentiate and selecting Drilling Bits

Differentiate and selecting Rotary and percussion
Drilling Tools

Install Casing and screen

Drilling Techniques

Drilling preparation on cable tool drilling technique

Performing drilling operation on cable tool machine

Drilling preparation on DTH(Air- Hammer) drilling
technique

Performing drilling operation on DTH(Air- Hammer)

drilling machine

Questionnaire A&B DT-1
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Drilling preparation on Rotary drilling technique

Performing drilling operation on Rotary drilling
machine

Understanding and preparing Drilling Fluid Technology

Performing well construction

Function of Drilling

Machines and Basic

Welding and Cutting

Understanding function of drilling machine

Understanding and operating Hydraulic system

Able to know symbols of Hydraulic component

Understanding Hydraulic pumps

Performing welding and cutting

Data

Collection

Reporting

Well logging ,( Drilling & Litho logical )

Preparing well completion Report

Collecting well pumping test data.

Troubleshooting

Identifying common drilling problems

Differentiate and applying fishing tools

Solving various cases /problems/ occurring on water

well drilling

Questionnaire A&B DT-2
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Questionnaire: Drilling Machinery Maintenance Technology

Target: Water wells Drilling Enterprise and Organization for DMMT Engineers & Technicians

Date:

Region:

Organization:

Name of Respondent:

Job Position:

Education Level of Respondent:
Former EWTI/EWTEC Trainee: YES / NO

Q. Assessment of work details and self evaluation of your skill
A. Frequency you are engaged with each type of activity in B. Your skill to complete the work

your work 4: Excellent

4:  \Very often (more than once a week) 3: Good

3: Often (more than once a month) 2: Satisfactory

2:  Only sometimes (more than once a year) 1: Needs improvement

1: No requirement (never or less than once a year) /
Course A B

Contents Remarks
Title 41321 |4|3|2]1

Diesel Engine Operation
and Maintenance

Maintaining engine crank mechanism

Maintaining valve mechanism

Maintaining air intake and exhaust

Maintaining cooling system

Maintaining lubricating system

Maintaining fuel system

Maintaining staring aid of engine

Maintaining over all engine components

Maintaining common rail EFI diesel engine

Maintaining and checking ECM engine sensors and by
using diagnoses scan tools

Percussion (cable) Tools
Rig Operation and

Maintenance

Identifying cable tools (percussion) rigs components

Carry out operation principles of cable tools rig

Performing spudding mechanism, Bull reel, calf reel,
Sand reel & Derrick hoist forward and reverse direction
Power train mechanism and operation principle.

Plan preventive and schedule maintenance & its spare

Trouble shooting & Maintaining percussion rigs.

Preparing technical specification of rotary drilling rigs

Perform operation principle of drilling rigs main
components (Mast & mast rising cylinder, Drill head,
Pull down cylinder, Mud pump, Foam pump, Draw
works, Sand reel, Leveling jacks, power tong, hammer
oil pump, Rig carrier truck

Perform operation principle of hydraulic system,

228
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THD Rotary Drilling Rig Operation

and Maintenance

hydraulic oil, tank, pump, motor, cylinder, control
valves, hydraulic filters, lines, hoses, seals, gauges

Planning preventive and schedule maintenance & its
spare

Maintaining THD Rotary gear box and water swivel

Maintaining Pull down cylinder, chains & sheaves

Maintaining Hydraulic components (hydraulic oil, tank,
pump, motor, cylinder, control valves, hydraulic filters,
lines, hoses, seals, gauges)

Maintaining Mast cylinder, leveling jacks & power
tong

Maintaining Mechanical and Hydraulic winch

Maintaining Mud pumps and systems

Maintaining Foam injection pump systems

Perform Reading practice on THD rotary drilling rig
hydraulic circuits and electrical circuit

Perform Trouble shooting and maintenance of rigs

Air Compressor Operation and

Maintenance

Identifying types of air compressor & its operation
system

Perform operation principle of air compressors main
component

Maintaining compressor driving, air, oil & regulating
System components

Perform reading practice of pneumatic circuit

Identifying Electrical system of air compressor

Perform operation principle of electrical parts of
Compressor

Perform Reading practice on air compressor electrical
circuits

Planning preventive and schedule maintenance & its
spare

Perform Trouble shooting and maintenance of air
Compressor

DTH Air Hammer

Operation and

Maintenance

Identifying types of air hammer & its operation system

Perform operation principle of air hammer main
component

Perform Trouble shooting and maintenance of DTH air
hammer

Questionnaire A&B DMMT-2
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Questionnaire: Electro-Mechanical Maintenance Technology

Target: Department of electromechanical maintenance Technology

Date:

Region:

Organization:

Name of Respondent:

Job Position:

Education Level of Respondent:
Former EWTI/EWTEC Trainee: YES / NO

Q. Assessment of work details and self evaluation of your skill
A. Frequency you are engaged with each type of activity in B. Your skill to complete the work

your work 4: Excellent
4:  \Very often (more than once a week) 3: Good
3: Often (more than once a month) 2: Satisfactory
2:  Only sometimes (more than once a year) 1: Needs improvement
1: No requirement (never or less than once a year) /
Course A B
Title Contents Remarks
4 3 2 1 4 3 2 1
> § é” Multi meter/clampmeter
-§ § % Megger
W S | Tachometer

Electrical Motor and
Generators Maintenance

Disassembling and assembling electric motors

Rewinding motors

Operating generators

Maintaining generators

AVR testing

Maintaining starter motor of generators

Maintaining battery

Preparation of electrolyte solution

Measuring the electrolyte solution

Maintaining alternator

Identifying operational parts of an electrical generator

Water Pump Operation
and Maintenance

Operation of water pumps

Maintaining surface pumps

Maintaining submersible pumps

Maintaining hand pumps

Maintaining rope pumps

Maintaining pedal pumps

Generators

Operating diesel generators

Maintaining engine crank mechanism

Maintaining valve mechanism

Maintaining air intake and exhaust

Opgration and
Maintaining Diesel

N
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Maintaining cooling system

Lubricating system

Maintaining fuel system

Maintaining electrical system

Installation

Geneset

Surface pumps

Submersible pumps

Manual pumps (hand pump, rope pump, pedal pumps)

Switch Board

Operation and

Maintenance

Testing contactors and relays

Selecting circuit breaker

Fault finding using continuity tester

Fault finding using voltmeter

Reading and tracing Electrical schematic diagram

Programmable

Logic

Controllers

Performing troubleshooting of PLC supported switch
boards

Questionnaire A&B EMMT-2
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Technical Gap Survey

Check List for Groundwater Investigation

Date:

Region:
Organization:
Name of Respondent:
Job Position:

Education Level of Respondent:
Former EWTI/EWTEC Trainee: YES / NO

PART I : Groundwater and Hydrology
1. Describe the water balance equation for a catchment

The water balance equation for a catchment

P—R-G—-ET=AS

[0 where P - precipitation, R - river runoff, G - groundwater runoff/infiltration,
ET - evapotranspiration, AS - storage change in a catchment

PART Il : Groundwater Investigation and Methodology
2.  What are the procedures of groundwater investigation?
[0 Office level ;Include data collection and study:
[0 Existing water- well data,

LI Aerial photos and Satellite image analysis and interpretation (Remote
sensing)

Topographic map and Digital Elevation Model (DEM) interpretation,
Geological and hydrogeological maps analysis and interpretation
Geo-hydro chemical maps interpretation

Water Use data

Written reports analysis

O000o0o0o0oaod

Hydro meteorological data

[0 Field level detail investigation (Topography, geology and hydrogeology,
geological structures, existing boreholes, hydrology, use of geophysical
methods

GI Checklist-1
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3. What are those factors that control/affect ground water recharge and occurrence?

O

oooaod

a

O
O

Topography

Type of Geology

Precipitation (magnitude, intensity, duration, spatial distribution)

Runoff and ponding of water

Irrigation (nature of irrigation scheduling, losses from canals and water
courses, etc.)

Rivers (rivers flowing into and leaving out of the area under consideration,
rivers gaining water from or losing water to the aquifer, etc.). Hydro
geological property of rocks

Existence of primary /secondary porosity of rocks resulted from

I porosity of rocks formed during genesis

[0 Post genesis degree of weathering and fracturing

Soil zone (nature of the soil, depth, hydraulic parameters, variability of the
soil spatially and with depth, rooting depth of the soil, and cracking of soil on
drying out or swelling due to wetting)

Unsaturated zone between soil and aquifer (flow mechanism through
unsaturated zone, zones with different hydraulic conductivity, etc.)

Ability of aquifer to accept water and variation of aquifer condition with time
\Vegetation cover

4. What is the purpose of Geographic Information System (GIS) in groundwater
resource management?

O

O

O

GIS used to management of natural resources including groundwater
resources

It helps to create groundwater resource data base: automating and gathering
data for the database, and managing the database

Analyze the data: ranges from simple mapping to creating complex spatial
models. A model is a representation of reality used to simulate a process,
predict an outcome, or analyze a problem.

Present the results: the results of a GIS analysis can best be shown on a map.

PART 111 : Geophysical Groundwater Investigation Methodology

5. What are the main geophysical groundwater investigation methodology mostly
used in Ethiopia?

GI Checklist-2
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[0 Electrical resistivity survey (vertical electrical sounding(VES) and profiling
Have you ever conducted Electrical resistivity survey (vertical electrical
sounding(VES) and profiling?
O Yes
O No

If yes, next question (Q7) will be asked

What are the arrays (electrode layouts) we use in resistivity surveys? Which

method and array are often used in geophysical groundwater investigation for well

site selection in Ethiopia?Why?

[0 Schlumberger, Wenner, Dipole-Dipole, pole-pole, Three-Pole, pole-dipole

[0 VES with Schlumberger is most common, conducted to reach deeper and
deeper beds while Profiling is for Investigation of the subsurface in a lateral
direction

How do you manually plot a field data obtained from \ertical Electrical sounding

(VES), how do you, analyze and interpret?

[0 The electrical sounding survey results are presented in form of graphs (The
scale on both sides -vertical & horizontal is logarithmic), where half-length of
the array (AB/2) is plotted on the abscissa (horizontal axis) and the
corresponding apparent resistivity values are (pa) is plotted on the ordinate
(vertical axis)

[0 VES interpretation comprises curve matching between the VES curves
obtained from the field and VES curves computed for assumed theoretical
models (this method involves a comparison of measured curve with a set of
theoretically calculated master curves) the auxiliary point method, automatic
forward and inversion methods

What are the purposes of geophysics in hydrogeology?

1 It helps to map the near subsurface geology under extensive soil cover
(overburden).

[0 1t allows acquiring information about the extension of important geological
features both laterally and vertically

[0 Assess/explore areas for groundwater potential

[0 Study the qualitative characteristics of water-bearing formations and conduct
quantitative evaluations;

GI Checklist-3
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O
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Delineating fresh-saline water interfaces and evaluate degrees of
mineralization

Estimate depth of impermeable beds and map their morphological trends
Study the dynamicity of groundwater (velocity/ movement and its flow
direction)

To identify/delineate structurally weak zones (like faults, fracture zones and
fissures) that usually serve as conduits for the groundwater to flow into or out
of the aquifers

What are the applications of geophysical Well logging?
Well logging methods comprise of set geophysical methods applied to;

O

a

Assessment of physical properties of fluids filling the boreholes and pores
and fractures of the rock (resistivity, density, porosity, etc)

Recognition of basic geological conditions in rocks penetrated by drilling
Identify potential productive zones

Helps Well design

[0 To evaluate the location and condition of blind casing and screen casing

What is the application of 2-D electrical imaging surveys? What are the
procedures?

O

The limitation of the resistivity sounding method is that it does not take into
account horizontal changes in the subsurface resistivity. A more accurate
model of the subsurface is a two-dimensional model (2-D) where the
resistivity changes in the vertical direction, as well as in the horizontal
direction along the survey line.

A 2-D electrical imaging surveys carried out using a large number of
electrodes connected to a multi-core cable. A laptop microcomputer together
with an electronic switching unit is used to automatically select the relevant
four electrodes for each measurement.

The sequence of measurements to take, the type of array to be used and other
survey parameters (such the current to use) is normally entered into a text file
which can be read by a computer program in a laptop computer

Then performing pseudo section data plotting using Pseudo section
contouring method Calculate the apparent resistivity Pseudo section for a user
defined 2-D subsurface model using software program RES2DMOD.EXE.

GI Checklist-4
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PART 1V : Water Well Management

12. What are those activities need to be supervised during water well drilling?

O

O 00 O

OooO0oooooooo0ooOoaod

Mobilization of manpower, Drilling Rigs, tools and accessories to the site
Construction of access road from main or auxiliary road to drilling site

Site clearing and preparation

Drilling in all formation

Supply Installation and Constructing casing (Kinds and quality)
L1 Steel blind surface casing

[0 Blind and steel screen casing

0 PVC blind and Screen casing

Vfertical alignment and Plumbness

Observation pipe installation

Supply and pack selected river gravel

Supply and cement grouting

Well head construction

Supply and weld iron sheet metal on top of bore hole and well labeling.
Well development

Conduct step Draw Dawn Test

Conduct step continuous pumping test

Monitoring recovery

Geophysical Resistivity well logging

Chemical analysis of water samples

13. What are the most common types of drilling techniques?
There are two major types of drilling rigs:

O
O

Percussion (Cable tools) Rigs
Rotary (Air/Mud) Rigs

[0 Table rotary type

[0 Top head drive rotary type
[ Spindle rotary type

I Auger rotary type

GI Checklist-5
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15.

PART V : Water Well Maintenance and Rehabilitation

There are three drilling methods:
[0 Rotary drilling
[0 Mud rotary drilling
I Airrotary drilling
[0 Down the hole hammer drilling
[0 Reverse circulation drilling

What are common types of drilling fluids?

Mud drilling
[0 Water base drilling fluid bentonite

1 Polymers (for thickening)
[0 Polyphosphates (for thinning)

Air drilling
O Foam

Describe importance of drilling fluid?

Cleaning cutting from the face of the bit
Transporting cutting to the ground surface
Cooling the drilling bit and drilling assembly
Lubricating the drill bit and drilling rods
Controlling formation pressure

Increasing the stability of the borehole

| I I I I I I B O O

rotational heat generate

Cutting Separation & Improving sample recovery

Minimizing drilling fluid losses into the formation

Reducing wear and corrosion of the drilling equipment

16.

What are the causes of water well deterioration?

[ Incrustation due to groundwater chemical solution

[0 Screen clogging

GI Checklist-6
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Suspending the cuttings inside the hole during drill pipe changing
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[0 Befouling due to iron bacteria
[0 Improper design of the well
[0 Decrease of the discharge capacity of the well

17. What are well development methods?
[0 Over pumping

Back washing

Mechanical surging

Swabbing

Double flange swab

Air development

oooooad

High velocity jetting

PART VI : Groundwater Hydrology Modelling
18. Describe groundwater modeling and its use?

[0 The use of aquifers is increasing as both source of water supply and medium
for sorting various hazardous wastes.

0 Numerical groundwater modeling is a tool that can aid in studying
groundwater problems and can help understanding of groundwater systems.

[0 A mathematical model simulates groundwater flow indirectly by means of
governing equations that represent the physical processes that occur in the
system.

[0 groundwater models can be used for resource assessment and resource

management at regional scale

Use of Groundwater Modelling

O Groundwater Resource Evaluation

[0 Groundwater Resource Development Planning

[0 Land Subsidence Control (caused by over abstraction of water from well
field)

1 Quality Control (contaminant distribution/ transport to aquifer)

0 Groundwater Basin Management

19. What are the kinds of data critically important in groundwater modeling need to
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be Collected & Investigated?

Ooo0oo0ooaod

Existing Well Data

Existing GW Data /report

Existing Geologic & Hydrologic Data/map
Geophysical Survey data

Groundwater Use Survey

Hydro meteorological data

PART VII : Pumping Test

20. Describe kinds of pumping test? And describe importance of each?

O

O
O
O

Pretest (provisional test)
Step draw down test
Constant discharge test

Recovery test

Pretest (provisional)

oooaod

aad

To decide whether the drilled depth is enough or not

To decide whether the borehole is abounded or productive

To estimate the possible discharge of the well

To check the maximum anticipated draw down of the water level and to see
its speed

To decide the pump position for the next stage of test

To choose the type of test and its duration

To decide on the best method to measure the yield

Step draw down test

O
O

o 0O

To estimate well performance and efficiency

To determine the hydraulic characteristics of the well, i.e., to calculate aquifer
and well losses

To determine a suitable discharge rate for the constant rate test

To check or look at fracture positions or main water strike

To determine draw down to estimate pump position

Constant discharge test

GI Checklist-8

NS
-



N
N

Project for Strengthening Capacity for Training Operation and Management for Ethiopia Water
Technology Institute (EWTI)

O

O 0O O

Technical Gap Survey

Constant discharge test is performed by pumping the well for a significant
length of time with a constant rate
To determine the sustainable abstraction rate

To determine the aquifer parameters, T, S, Sy etc

To collect groundwater samples for field and further laboratory analysis

Recovery test

O

O

At the end of the last step draw down test and the constant rate test, usually
recovery measurements must be taken

When the pump is shut down after a pumping test, the water levels in the well
and the peizometers will start to rise. This rise in water levels is known as
Residual drawdown, (S°). It is expected as the difference between the original
water level before the start of pumping and the water level measured at a time
(t") after the cessation of pumping.

Recovery tests should not be omitted because they help to verify the accuracy
of the pumping data and assist to confirm the results of the aquifer parameters
determined by the constant test.

Residual drawdown data are more reliable than pumping test data because
recovery occurs at a constant rate, whereas a constant test discharge during
pumping is often difficult to achieve in the field.

Recovery test measurements allow the transmissivity of the aquifer to be
calculated, thereby providing an independent check on the results of the
pumping test, although costing little in comparison the pumping test.

The analysis of a recovery test is based on the principle of superposition.
Applying this principle, we assume that, after the pump has been shut down,
the well continues to be pumped at the same discharge as before, and that an
imaginary recharge, equal to the discharge, is injected into the well

PART VIII : Geochemistry

21. What are Characteristics of water quality?

O
O
O

Physical characteristics
Chemical characteristics
Biological characteristics
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22. What are the physical characteristics of water?

O

oooaod

Temperature
Turbidity
Color

Taste

Odor

GI Checklist-10
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Check List for Drilling Technology

Date:

Region:
Organization:
Name of Respondent:
Job Position:

Education Level of Respondent:
Former EWTI/EWTEC Trainee: YES / NO

PART 1 : Introduction to Geology and Hydrogeology
1. What are the common rocks you know in the field?
[0 The extrusive are basalt, rhyolite, pumice, ignimbrite, scoria, obsidian, tuff
[0 The intrusive are granite, diorite, gabbros

2.  What is weathering and what is erosion?
[0 The decomposition and disintegration of rocks and minerals at the earth
surface
[0 The removal of weathered rocks by water, glaciers, wind and gravity

3. What is aquifer?
1 It is water bearing formation or formations that store and transmit water

PART 11 : Unit of Measurement

4. Describe the importance of the unit measurement in drilling?

[0 They are used to measure the depth of the borehole.

They help to know the diameter of the borehole.
We can measure the viscosity of the mud.
We can apply to control the uphole velocity of the drilling fluid.
They are useful to measure the torque
They are applied to measure the volume of mud contain in the pit, and well
We can measure the density of the fluid during drilling
We can measure the heat of the fluid in the hole, oils and lubricants.

ooooOoooa

PART 111 : Drilling Administrative Technigues

DT Checklist-1

8



8

Project for Strengthening Capacity for Training Operation and Management for Ethiopia Water
Technology Institute (EWTI)

Technical Gap Survey

5. What is safety and the safety you apply in the water well drilling work?

O
O

a

oooaod

Safety is a state of mind creating safe working conditions.

Read and observe all the danger warnings and safety rules regarding work
issued by the manufacturer

The operator must be taught and instructed on the operation of the rig before
working autonomously.

The operator must be experienced in jobsite work so that he can coordinate
his own work with that of the other personnel

It is strictly forbidden to use the machine for other uses than its designed
applications (see the machine general description).

During re-fuelling, checks and maintenance as well as in all the periods in
which there may be oil or fuel leakages, any polluting of the ground
environment must be avoided.

Take great care of the positions of electrical wires and other possible
obstructions when the mast in placed into the vertical position.

Before beginning work, thoroughly inspect the terrain and evaluate every
eventual risk and danger.

Maintain the safety distance from other machines working in the same jobsite
Be aware of the presence of soft ground in the vicinity of walls; be aware of
soft ground near walls which have just been raised; the significant weight of
the drilling rig could cause the wall to collapse

Avoid crossing or jJumping over obstacles e.g. ground irregularities, heaps,
tree trunks, steps, ditches, crags and tracks

During reverse gear, always look in the direction you are going

Ensure that you are aware of the load limits for ground, floor and access
ramps

Idle works if anyone approaches the working radius of the rig, and/or stop
works in case of emergency.

Do not supply voltage to cables that are twisted so as to avoid any a normal
strain that could lead to the breakage of the twisted part

Do not get into or out of the machine when it is moving

Always wear protective gloves when handling cables

Always wear clothes that will not get caught up in levers and moving parts
Stop the machine and disengage all the controls before abandoning the
working position in the cabin or before leaving the machine unattended

DT Checklist-2
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1 Pull up the drill strings up to the safety position from the bottom of borehole
to avoid the caving when drilling works are completely stopped.

[0  When using the winches, never exceed the maximum limit described in the
technical characteristics

[0 The auxiliary winch must not be used to lift objects that are not aligned with
the vertically of its cable rope

[0 Maintain the control position free from any foreign obstacles

[0 Do not transport people inside the machine

[0 Adhere to the rest of the safety information stated in the rig manual

PART IV : Drilling Plans, Schedule and Team Organization
6. What are the drilling plan schedule and team organization in office and in field?

[0 Check the road if it is suitable to the rig (bridge, gullies, gorges)

Availability of water for drilling

Availability of fuel

Easily communicable with the office (telephone, fax, bank)

After checking the site and returning back to the office Preparing a check list

oooaod

Camping facilities based on the crew members

Choosing the kind of the rig according to the drilling depth and diameter
The total number of drilling pipes according to the depth

The type and number bits according to the drilling diameter

The type of casing, diameter and other inputs

The drilling fluids type based on the drilling method

Rig is serviced or maintained properly before mobilization

Availability of crew car, truck for drilling accessories loading

Oo0Oo0ooooaod

7. Atarriving in the field what is your plan given to the crew?
[0 Division of labor shall be given

Erection of camping

Greasing, lubricating, tightening bolts and nuts

oood

Checking oil, water and other lubricants in the compressor, hydraulic pumps
diesel engine.

Rigging up the rig according the topography and reflection of sun
Arranging the drilling accessories in front of the rig properly

Prepare mud pit for mud or collapsible plastic bag for foam mixing
Bringing water for mixing and other facilities

oooaod
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PART V : Drilling Machines and Tools

8. What types of rigs you works in the field?

O

oood

Percussion rig
Spindle rotary rig
Table rotary rig

Top head driving rig

PART VI : Drilling Technology

9. What is the important function of drilling bits?

O

oood

Penetrating
Crushing
Reaming
Mixing

10. To avoid drilling crooked wells which drilling tools you use?

O

Collars and stabilizers ,They help to give weight to the bit and maintain
straightness of the well

11. Type of drilling fluids ,their use and preparation of drilling fluids

O

O

Types

[0 Water base drilling fluid bentonite
[0 Polymers (for thickening)

[0 Polyphosphates (for thinning)

O Foam

Uses

[0 Lubricating and cooling the drill pipe and bit

[0 Cutting transportation

[1 Stabilizing the wall of the well

[0 Avoid loosing mud into natural or induced crack

[0 Reducing the density of the water by forming foam
[0 Carrying out the cutting by suspending on the foam

Preparation
[0 With jet hopper mixers
[0 Mechanical shear mixers

12. How do you control the bit weight in different formation?

DT Checklist-4
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O If the formation is soft the load is minimum and the rotation will be fast
[0 If the formation is hard the load is high and the rotation will be low

PART VII : Data Collection and Report Preparation
13. What are the daily drilling reports contain?
[0 Region, Zone, woreda, village, sit name

Project owner, and type of project

Mobilization and demobilization date

Drilling commencement and finishing date

Crew members name and position

Daily drilling depth and diameter

Daily drilling inputs consumption (water, foam, bentonite, oil, lubricants and
fuel)

Brake down of machine and the maintained part

Casing type and installation

Amount of gravel used and development

oooooad

Drilling problems and counter measures taken

Any visitor that come to the drilling site and purpose

Break of tools or bits

Use various types fishing tools recover the dropped and stack tools

ooooOoooa

PART VIII : Troubleshooting
14. What are the common problems in the drilling?
[0 Borehole collapse
Circulation loss
Drop of tools
Stacking of tools
Bridging

oooaod

15. What are the type of fishing tools you applied in the field?
[0 Male and female taper taps (for hollow tubes)
[0 Die over shot used and are attached to drill pipe or tubing and lowered over
the outside of pipe lost or stuck in the borehole
[0 Magnets are great for retrieving tooling that has been broken into pieces Junk
Mill Bits are commonly used for drilling through lost tooling, bridge plugs,
packers, cement.

DT Checklist-5
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Basket fish for recovery of the dropped rotary bits

16. What measure do you take when you face problems?

O
O
O

Use appropriate drilling method and drilling fluids (collapse)
Utilizing temporary service casing to avoid collapse
Apply circulation loss sealant fluids and materials

PART IX : Waterwell Maintenance and Rehabilitation

17. What are the methods you apply to restore the well?

18.

O

ooooOoooa

Over pumping

Back washing

Mechanical surging

Swabbing

Double flange swab

Air development

High velocity jetting

Chemical developments

[0 The chemical development applied are polyphosphate

[0 Two types of polyphosphates are used (crystalline and glassy)

What are the causes of well rehabilitation?

O

oooaod

Incrustation due to groundwater chemical solution
Screen clogging

Befouling due to iron bacteria

Improper design of the well

Decrease of the discharge capacity of the well

DT Checklist-6
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Check List for Drilling Machinery Maintenance Technology

Region:

Organization:
Name of Respondent:

Date:

Job Position:

Education Level of Respondent:

Former EWTI/EWTEC Trainee: YES / NO

PART | : Engine

1. Starter motor cranks engine, but engine does not fire. What is the reason?

O

Oo0o0o0oo0oooOoogaa

Engine stop solenoid defective
Failure of fuel system or Water mixed in the fuel
Aiir exists in fuel system

Injection fuel is little or the spray is not excellent
Malfunction of the fuel nozzle

Incorrect injection pressure

Deficiency in pressure of compression

Big gap in the piston ring due to wear and tear
Serious stickiness or breakage in piston ring
Incorrect in valve clearance

The valve stem is clipped in the guide pipe

2. Engine power is poor. What is the cause?

[ I I I I I O O

Malfunction of fuel system

Parts obstruction in fuel filter and fuel pipe

Inadequate fuel supplying

Incorrect fuel injection pump pressing

Air in the fuel system

Malfunction of the fuel nozzle

Carbon deposit in the nozzle hole

Needle was bit or Loose fit between needle and needle body
Engine speed (rpm) is low

DMMT Checklist-1
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PART Il : THD Rotary Drilling Rig

3. What are the main components of THD drilling rotary rig which determines
drilling capacity of the machine?

5.

O

O
O
O

Pull up capacity of the rig by pull down cylinder
Drill head rotation torque & rpm

Mud pump working pressure & Discharge capacity

Air compressor working pressure & free air delivery capacity

What are the lubricants type used on THD rotary drilling rig components &
Greasing parts?
Lubricants

[ I I I I I O O

Diesel Engine oil

Hydraulic oil

Compressor oil

Hydraulic pump drive gear box oil
Hydraulic winch gear oil

Rotary gear box oil

Mud pump Gear box oil

Foam pump Gear box oil

Hammer oil

Grease

oooooad

All Winch cables

All sheaves

THD rotary Chains/ Cables
Top head rotary gear box
Water swivel

Mud pump Gland packing

Which parts of the rigs and air compressors required periodical maintenance spare
parts?

O

O

Top Head Gear Box seals, Water Swivel Seals, Pull Down Cylinder seals,
Leveling jack seals, Mast rising cylinder seal, Power tong seals, Pump Drive
Gear Box seals

Mud & Foam pump suction & delivery Valves
Suction, Pressure & Return Line Hoses

DMMT Checklist-2

N
iy



N
N

Project for Strengthening Capacity for Training Operation and Management for Ethiopia Water
Technology Institute (EWTI)
Technical Gap Survey

1 Air compressor air, oil & fuel filters, separator element & service kit, gear
casing service kit, Minimum pressure valve service Kit, Regulating valve
service Kit, Engine speed regulating valve service kit

1 Diesel Engine air, oil & fuel filters

[0 Mud & Water Foam pump piston seals, oil stop seals & Gland packing seals

6. Which parts of the rigs and air compressors required schedule maintenance spare
parts?
[1 Top Head Gear Box Bearings, Gears & Shaft Key (Splines)
[0 Pull down cylinder Wire rope/ Chains, sheaves and bearings
[0 Hydraulic Suction Filters & return line filters
[0 Hydraulic Pumps & Motors, Pump Drive Gear Box gears, Bearings &
Key/Splines

a

Hydraulic Levers, gauges, pressure regulators (Relief valves), Counter

Balance valves, check valves, pressure reducing valves, sequence valves

O

Hydraulic winches cables, , planetary gears, bearings & shaft key (splines)

1 Air compressor drive gears, bearings & couplings, Vacuum indicators, Check
valve, oil stop valve, Throttle valve, Blow down valve, safety valve,
thermostat, Load solenoid valve, start solenoid valve, scavenging lines,
radiator, fan belt, regulating valve, min. pressure valve, air outlet valve,
engine speed regulating valve, etc

1 Air Compressor Battery, Fault & Memory Module, relays, contactors, shut down
switches, sensors, push button and fuses, lamps, gauges, hour meter, Fuel stop
solenoid, load Solenoid & Starter solenoid, Alternator, Starter motor, alarm flasher
light

[0 Diesel engine fuel injection pump & feed pump, Diesel Engine overhaul service
parts

0 Mud pump piston & rod, liners, suction & discharge valves, crank gears,

bearings, connecting Rods, cross heads, gland packing’s & seals, etc

7. If the chief driller reporting you that the rig has got a problem at site what is your
preparation before you drive?
[0 Gathering information from the chief driller about the cause of trouble

DMMT Checklist-3
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Referring previously done maintenance services from history book of the rig
Studying the problem from the above information’s and referring rigs manual
(trouble shooting part) and writing on the paper possible causes of trouble
Preparing Hydraulic, pneumatic, Electrical Circuits and other relevant doc.
Preparing required maintenance and testing tools

Preparing necessary spare parts from the store

8. After arriving at the site, what are your steps of inspection to identify the

problem?

[0 Gathering information again from the crew about the cause of trouble

[0 List out possible causes of the trouble from your experience and troubles shooting
manuals

[ Start inspection from simple (visual inspection) to  sophisticated points by
using testing equipment’s and tools

[0 Identify the problem & Decide how to maintain parts at site or rebuilding
components in your workshop or replacing parts

[ Test the rig for normal operation and stay for some hours while on operation

[0 Write your work on rig history book for future reference

9. What could be the cause of trouble, if the THD rotary gear box does not move up
(lack of power) while the control lever is on lifting position?

O

Oo0Oo0oo0oo0oo0oogoaoao

Diesel Engine rpm may be low

Hydraulic pump driving & gear box spline are worn out
Hydraulic oil in the tank is very low (Empty)

Suction filter of the pumps cloged

Air entering in Suction lines

Hydraulic pump leakage or worn out

Relief valve setting is low or valve worn out
Directional control valve leakage or worn out

Pressure lines leakage

Pull down cylinder seal worn out

10. What could be the cause of trouble, if the THD rotary gear box does not rotate

DMMT Checklist-4
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(lack of power) while the control lever is on clock wise position?

O

O
O
O

Hydraulic motor leakage or worn out
Relief valve setting is wrong or worn out

Directional control valve leakage or worn out

Pressure lines leakage

What could be the cause if the drill head moves down on the mast while the lever
is at neutral?

O

O
O
O

Pull down cylinder Piston seal is worn out
Counter balance valve is worn out

Directional control valve spool is leaking or worn out

Return line is leaking

If the mud pump does not deliver fluid, what could be the cause of trouble?
Hydraulic parts

Oo0Oo0o0Oo0o0o0oao0oao0oan

Diesel Engine rpm may be low

Hydraulic pump driving & gear box spline are worn out
Hydraulic oil in the tank is very low (Empty)

Suction filter of the pumps may be cloged

Air in Suction lines

Hydraulic pump leakage or worn out

Directional control valve leakage or worn out

Pressure lines leakage

Hydraulic motor leakage or worn out

Relief valve settings low or worn out

Mud pump parts

I I I

Suction hose stainer is cloged by mud cuttings
Air in suction line

Gland packing seal worn out

Mud pump piston seal worn out

Liner worn out

Delivery line leakage

Accumulator is empty

DMMT Checklist-5
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Safety valve shear pin broken
Hydraulic motor coupling to pinion gear shaft is worn out or broken

13. What could be the cause if the hydraulic winch does not hoist the rated load?

O

O

O

The winch base mounting bolt is loosen and binding of the gear train and this
leads power loose

System relief valve may be set too low and relief valve needs adjustment or
repair/ replace

Hydraulic oil may be hot and lead to internal leakage

Wire ropes may be wrapped irregular winding and sheaves not operating
correctly

Winch hoisting capacity may be lower than the load

PART 111 : Air Compressor

What could be the cause of trouble?
14. Compressor oil is coming out through air filters

O

Defective check valve or oil stop valve

15. Compressor oil is coming out through air outlet valve

O

Defective oil separator

16. The flasher light of the compressor is lighting

O

Air filters are clogged

17. Compressor capacity or pressure is below normal

O

Ooo0o0oo0oo0oogao

Chocked air filter elements

Regulating valve defective

Engine not up to max. load speed

Blow down valve leaking or on open position
Oil separator element clogged

Air intake throttle valve open partially
Safety valve leaking

Bleed of valve leaking

18. Compressor capacity or pressure is below normal

DMMT Checklist-6
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Engine oil pressure too low
Compressor or engine over heating
Fuel tank contains insufficient fuel

Low coolant level

DMMT Checklist-7

Technical Gap Survey
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Technology Institute (EWTI)
Technical Gap Survey

Check List for Electro-Mechanical Maintenance Technology

Date:

Region:
Organization:
Name of Respondent:
Job Position:

Education Level of Respondent:
Former EWTI/EWTEC Trainee: YES / NO

PART | : Control Panel and Measuring Instruments

1. List motor starting methods

[0 DOL Direct on lie starting
Auto transformer starting
Star delta Starting

Reactor motor starting

O 00 O

Soft starter starting

2.  When do you use DOL starting method?
[0 Below 5 KW motors/low power motors

3. Which one of starting method is preferable (based on smooth starting)?
[0 Soft starting
[0 Autotransformer starting

4. What is the use of Power factor correction capacitors in Control panel?
[0 To decrease the reactive power hence decrease the amount of unwanted

power and cost as well

5. How do you know whether the power factor correction unit is functional or not?
[0 By observing the current reading or KVAR reading

6. What is the benefit of using transfer switch?
[0 There is no possibility of danger using Generator and Transformer on the

EMMT Checklist-1
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7.

8.

Technical Gap Survey

same BUS bar

What is the use of the following devices in the control panel?

A. Pilot lights

[0 Gives us warning some fault arise in the corresponding circuit

0 Show us the status of the circuit

B. Circuit Breakers

[1 It is a device designed to open and close a circuit by non-Automatic means,
and to open a circuit Automatically on a predetermined over-current value
without injury to itself when properly applied within its rating

C. Fuses

1 Athin wire of short length having low melting point inserted in series with an
electric circuit used as protective device

D. Pushbuttons

[0 A device that provides control of an equipment by pressing a button so that it
makes or breaks an electric circuit

E. Contractors

[0 A contractor is a mechanical switching device like a push button but it is
made to operate by electromagnetic force other than by hand pressure for
making, breaking, carrying an electric circuit

F. Thermal Overload Relay

[0 Adevice that protects the circuit being damaged by an over current

G. Phase Sequence Relay

[0 The phase sequence indicator works by monitoring the phase sequence
continually and preventing the motor from starting if the phase sequence has
been reversed in the supply. This relay detects phase sequence, phase failure,
and phase loss in three-phase mains

H. Floatless Level Control Relay

[0 A switching device used to open or close the circuit by receiving signal from
water level sensor electrode

I. Float Switch

[0 Adevice used to detect the level of liquid within a tank

J. Water Level Sensor Electrode

[0 Adevice used to detect the level of liquid in the well

When do you suggest to pull out submersible pumps in case of fault happens?

EMMT Checklist-2
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10.

11.

12.

Technical Gap Survey

[0 The insulation resistance ok but the motor couldn’t rotate the pump. If the
insulation resistance among the three phase cables and the earthing conductor
fails.

How to test the motor winding?
[0 Measure the insulation resistance among each phase using a megger and it
should be infinity

How do you know whether a coil of a contractor is working or not?
[0 By using a multimeter measure the voltage across a coil
[0 By doing the power is off measure the resistance of a coil for open or short

What do you mean the rated current of a motor?
[0 Normal reading when the motor is running means not at starting or at short
circuit

How do you select fuse, circuit breaker and cable size?
O Calculate the full load current - 1. = P/(y 3V_cos6)
[0 For fuse — calculate I, = 1.25 I, and then refer a table to the nearest upper
value of I,
O For circuit breaker — calculate I, = 1.25 I_ to 1.35 I_ and then refer table
to the nearest upper value of I,
I For cable size - refer a table to get the corresponding cable diameter for
the nearest upper value of full load current rating

PART Il : Pump

13.

How do you install submersible pump?
[0 Prepare materials for installation
Test the insulation resistance of the motor

Test the pump by rotating the shaft

Vulcanize the cable with the pump motor unit

O 00 O

Tight the level electrodes on their respective position (minimum sensor

electrode should be kept 1meter above the strainer)

O

Lower the pump in to the casing using a crane

O

Tight the power and control cables across the riser pipe

EMMT Checklist-3
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L1 Lower the riser pipe piece by piece

Technical Gap Survey

[0 Put the last riser pipe on the supporting unit

[0 Connect the power and control cable to the junction box or control panel

14. Explain the probable cause for the following defects and suggest the solution

Problem Possible Cause Corrective Action
No discharge? O Pump not primed LI Verify suction pipe is submerged.
[0 Increase suction pressure.
0 Open suction valve
O Wrong direction of rotation | O Worong direction of rotation Reverse motor
Reverse motor leads. leads.
O Valves closed [0 Open all suction and discharge valves.
0 Bypass valve open. [0 Open Close bypass valve.
OO Air leak in suction line [0 Tighten connections.
0 Apply sealant to all threads.
OO Verify suction pipe is submerged.
O Clogged strainer O Clean strainer
O Clogged impeller [0 Disassemble and remove blockage.
O Impeller greatly worn or O Disassemble and replace impeller
damaged
Insufficient O Suction pressure too low [0 Increase suction pressure.
discharge? O Verify suction piping is not too long.
OO Fully open any suction valves.
O Bypass valve open O Close bypass valve
O Partly clogged strainer O Clean strainer
O Partly clogged impeller [0 Disassemble and remove blockage
0 Speed too low [ Increase driver speed, if possible.
L0 Use larger size pump, if required
OO Impeller worn or damaged | O Disassemble and replace impeller.
Loss of suction Pump not properly primed | O Reprime pump.
after satisfactory
operation?
O Air leaks in suction line [0 Tighten connections.
O Apply sealant to all threads.

N
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Technical Gap Survey

Problem

Possible Cause

Corrective Action

Verify suction pipe is submerged.

Air or vapor pockets in [0 Rearrange piping as necessary
suction line
Increase in fluid viscosity [0 Heat fluid to reduce viscosity.
Excessive power Total head greater than [0 Increase pipe diameter.
consumption? specified [0 Decrease pipe run
Total head lower than O Install throttle valve
specified, pumping higher
flow than expected
Total head higher than O Install impeller with correct diameter.
rating with flow at rating
Rotating parts binding or [0 Disassemble and replace worn parts.
severely worn
Rapid pump Abrasives in fluid O Install suction strainer.
wear? OO Limit solids concentration.
0 Reduce pump speed or use larger pump
running at lower speed.
Corrosion wear 0 Use materials of construction that are
acceptable for fluid being pumped
Extended dry running O Install power sensor to stop pump
Discharge pressure too high | O Increase pipe diameter.
[0 Decrease pipe run.
Excessive noise Partly clogged impeller [0 Disassemble and remove blockage
and vibration? causing imbalance
Damaged impeller and/or O Disassemble and replace damaged parts.
shaft
Suction and/or discharge O Anchor per Hydraulic Institute Standards.
piping not anchored or
properly supported
Base not rigid enough O Tighten hold-down bolts on pump and
motor or adjust stilts.
O Inspect grout and regrout if necessary
Worn motor bearings O Replace bearings or motor
Pump cavitation O Increase NPSH available

EMMT Checklist-5
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Technical Gap Survey

Problem Possible Cause Corrective Action
Excessive [0 Static seal failure caused by | OO Use O-rings or gaskets made of material
product leakage? chemical incompatibility or compatible with fluid and temperature of
thermal breakdown the application
[0 Static seal failure caused by | O Install O-rings or gaskets without twisting
improper installation or bending.

[0 Use star-pattern torque sequence on housing
bolts during assembly.

O Allow Teflon O-rings to cold flow and seat
during tightening.

[0 Torque bolts to specification.

O Mechanical seal worn or [0 Disassemble and replace mechanical seal.
damaged O Prime pump and avoid dry running.
O Pump port connections not | O  Use Teflon tape or other suitable sealant.
properly sealed [0 Use gaskets compatible with fluid and
temperature of the application.
0  Crevice corrosion of pump | O  Only pump chemical fluids that are
housing material compatible with the pump housing material.

[0 Decrease temperature to reduce corrosion
rate to acceptable value.

OO Flush idle pumps that are used to pump
corrosive chemicals, such as acids and
caustics.

[0 Eliminate contaminants in the fluid that can

accelerate corrosion wear.

PART 111 :

Engine

15. Causes and Troubleshooting for the Engine Not Being Started

Causes

Troubleshooting

O Itis cold - Machine oil is viscous

Oooaoao

Fill machine oil into crankcase after warming-up.

Fill machine oil into inlet pipe

Remove the connection belt from the machine
Start the engine and stop it when it is heating,
assemble the belt and then restart the engine

O Failure of fuel system — unwanted fluid
mixed in the fuel, worn-out parts

a

Clean fuel tank, fuel filter and fuel pipe, and then

change the spare parts and fuel

EMMT Checklist-6
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Technical Gap Survey

Causes

Troubleshooting

O The fuel get thickening and can’t flow 0 Use prescribed brand fuel
easily
O Air exists in fuel system 0 Emit the air, tighten each connect part to the fuel
pipe
O Injection fuel is little or the spray is not 0 Check the position of governing handle or check
excellent and clean the fuel nozzle, change the nozzle if
necessary
O Incomplete combustion O Mainly by ill spray
OO Incorrect delivery angle
0 Leakage in gasket of cylinder head
OO Deficiency in pressure of compression
O Interrupted of diesel fuel OO Lack of oil, should fill fuel into the fuel tank. If
have obstruction or leakage in the fuel pipe and
fuel filter, drain out them with the air.
O Deficiency in pressure of compression; 0 Tighten the nut of cylinder head in the diagonal
O Loosen in the nut of cylinder head; sequence; check the gasket of cylinder as per the
[0 Damage or leakage in the gasket of standard requirement. When the engine with the
cylinder new gasket is heating, tighten the nut of cylinder
head again
O Big gap in the piston ring due to wear and | 0 Change the piston ring
tear
[0 Leakage caused by each gap of piston ring | 1 Make each gap of piston at angle of 120
lined in one direction
[0 Serious stickiness or breakage in piston O Clean it by diesel fuel or change the piston ring.
ring
O Leakage in gas valves O  Skive the gas valve, or send it to repair factory if
the vestige is too deep.
O Incorrect in valve clearance O Adjust the gap as specified.
O The valve stem is clipped in the guide 0 Disassemble the gas valve, clean the stem and
pipe guide pipe with diesel fuel
16. Causes and Troubleshooting for Deficient Power of Diesel Engine
Causes Troubleshooting
O Malfunction of fuel system; 0 Check the fuel switch, they should be opened

EMMT Checklist-7
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Technical Gap Survey

Causes Troubleshooting
[0 Parts obstruction in fuel filter and fuel fully.
pipe; O Clean the fuel filter and fuel pipe.
O Inadequate fuel supplying;
O Bad pressing of fuel pump 0 Check or change the damaged parts of fuel pump.
OO Malfunction of the fuel nozzle; O Adjust the injection pressure
O Incorrect injection pressure
0 Carbon deposit in the nozzle hole O Clean
[0 Needle was bit O Clean or change
[0 Loose fit between needle and needle body | 0 Change
O Obstruction in air filter 0 Remove, clean or change the filter core.
[0 Not fast enough of engine speed 0 Check the speed of engine with the tachometer,
and then readjust the speed limit bolt.
17. Causes and Troubleshooting for Engine Stopping Automatically
Causes Troubleshooting
O Malfunction of the fuel system O Fill fuel.
O Run out of fuel
[0 Obstruction in fuel pip or air filter O Check or clean.
O Air exists in fuel system OO Emit the air.
O Nozzle needle was bitted O Clean, skive the nozzle or change it if necessary
O Obstruction in air filter O  Check, clean or brush off, or change the filter
element
O Sudden increase of load O Lighten the load.
18. Causes and Troubleshooting for Exhaust with Black Smoke
Causes Troubleshooting
OO Overload O Lighten the load; change the matched machine if
it does not comply with the requirements
[0 Bad spray 0 Check injection pressure and spray condition and
remedy;
0 Change the nozzle if it was damaged.
O Lack of air or leakage O Clean the air filter; check the cause of leakage and

remedy.

N
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Technical Gap Survey

19. Causes and Troubleshooting for Exhaust with Blue Smoke

Causes Troubleshooting
OO Machine oil mixed in cylinder O Check the oil level, drain off the redundant engine
oil
O Piston ring is clipped, worn or lack of 0 Check and replace the piston ring, and cross hatch

elasticity, hatch of each ring turned to the
same direction and make engine oil up

of each ring

O Big gap between piston and cylinder

O

Remedy or change

O Wear and tear of valve and guide

O

Change

20. Causes and Troubleshooting for Exhaust with White Smoke

Causes

Troubleshooting

O Water mixed in diesel fuel

fuel.

0 Clean the fuel tank and filter and change the diesel

PART 1V : Generator

21. What are the possible causes of an electrical generator not giving the output

voltage?

Symptom

Possible Cause

Test and Remedies

No Output Voltage O

Faulty generator stator or rotor

Disconnect the leads from AVR
terminals .Check voltage across
leads with a Multimeter, with the
set running at correct speed

Insulation failure to earth,
(ground), on permanent magnet
stator

Disconnect leads and, ‘Megger’
test to earth

Loose, broken or corroded
connections

Check connections, repair and
replace where necessary

Very low insulation resistance
to earth (ground),on exciter
stator or main stator

Check the insulation resistance
value with a Megger.(Disconnect
AVR during this test, and remove
any Neutral earth connection).

Main rectifier diode(s) short
circuit

Carry out Test diodes. Replace
where necessary. Check diodes

EMMT Checklist-9
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Technical Gap Survey

Symptom

Possible Cause

Test and Remedies

0 Winding fault. Open circuit or Check winding resistance values.
short circuit on any winding in
the machine

O Faultin AVR. Replace the AVR and re-test

machine

22. What are the possible causes of an electrical generator giving under voltage and

overvoltage?

Symptom Possible Cause Test and Remedies
High Output Voltage O Sensing supply from Main O Check sensing supply voltage
Stator to AVR open circuit or
too low.
O AVR'VOLTS' control or [0 Adjust as necessary. Ensure that the
hand trimmer incorrectly set. engine speed is correct first
O AVR faulty. O Replace AVR and re-test.
O Loose, broken or corroded 0 Check connections on auxiliary
connections terminal board and AVR terminals.
Repair or replace if necessary
0 Unbalanced load. 0 Check voltages on all phases. If
unbalanced, re-distribute loading over
three phases.
O Leading Power Factor load 0 Check excitation volts across X A
(capacitor banks). leading power factor will give an
abnormally LOW DC excitation.
[0 Remove power factor correction
equipment at low loads
Low Output Voltage | O Engine speed low. Under O Check AVR LED. If lit, UFRO is
frequency protection (UFRO) activated, indicating low speed.
circuit activated OO Check speed with tachometer. Adjust
governor control to  nominal speed,
or up to maximum (+4%) of nominal
speed
EMMT Checklist-10
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Technical Gap Survey

Symptom

Possible Cause

Test and Remedies

O Voltmeter faulty or sticking. Check and verify voltage across
machine output terminals, with a
Millimeter
[0 Loose broken or corroded Check the wiring for poor
connections connections. Repair or replace where
necessary.
O Fault on power supply from Test voltage, at no load.
main stator.
0 Engine speed droop greater Check if AVR LED is lit, UFRO is
than 4%. activated, (low speed indication).
Check engine speed no load and full
load.
Engine governing should be within +
4% and —1% of nominal speed.
Reset as necessary.
OO Under frequency protection Check AVR LED. If lit, UFRO is
circuit moperational (UFRO). activated, increase engine speed to
correct levels.
O Faulty permanent magnet Disconnect the PMG leads from AVR
generator (PMG) stator or terminals P2, P3, P4.
rotor Check voltage across leads with a
Multimeter, with the set running at
correct speed. For 50Hz, Voltage
across P2, P3 and P4 should be
approx. 170VAC.
O AVR faulty. Replace AVR and re-test.
0 Fault on winding or rotating Any fault in this area will appear as
diodes high excitation voltage across X+
(F1) and XX- (F2).
OO \oltage drop between Check the voltage at both ends of the

Generator and load, due to
I’R losses in the cable. This
will be worse during current
surges (motor starting etc)

cable run at full load. Differences in
voltage indicate a volts drop along the
cable. In severe cases, a larger
diameter cable is required.

EMMT Checklist-11
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PART V:PLC
23. What are the major components of a PLC circuit?
1 Input and output

Power supply
Programming device

Memory

O 00 O

Processor

PART VI : Circuit Diagram Reading
24. How do you read the following control and power circuits

O CircuitA O CircuitB

R B B L1

| Circuit Breaker
Circuit breaker

Overload

Stop

e _ c3

1T T T C3

027‘ :
3 i*[m C2 1 » 5

Thermal realy

11 . I_I ¢t af wf o i
¢ e sl - Start 3
’
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Institute

Technical Gap Survey

Guiding Notes for Focus Group Discussion

Targets:
a) Institutions: RWB, WWO, ZWO, TWS, WWDE, WWCE, WWCDSE and Private Co.

b) Technicians/Engineers: Make group discussion with interviewed technical staff of EMMT group,
Drillers and Drilling Supervisors of DT group, Hydro-geologists of GWI group and Technicians or
Mechanical Engineers of DMMT group separately.

Purpose: to get a range of issues either missed or poorly obtained during the completion of the
questionnaire and to confirm information obtained through questionnaire and interview as well as
to get information if there are problems other than skill gap that contribute to low performance.

Method:

1) Based on the completed questionnaire the interviewers should prepare a few semi-structured
questions (of critical points) that lead the group discussion.

2) The interviewer should open the discussion by appreciating the participants for completion of
the questionnaire and responses given for check-list questions AND lead the discussion by
encouraging each participant for his/her comment has high value on the gap survey.

Common issues to be discussed:

1. Based on the results of the questionnaire, discuss important points (such as their daily activities,
proficiency and skill gaps etc.);
2. Points which are not fully explained or not covered by the questionnaire at all to identify the skill gap;
and
3. Discuss whether there are other issues that can affect performance other than lack of skills such as:
= lack of proper tools or materials,
= Jack of time and
= [ack of authority to do assigned tasks etc.

N
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Institute

Organization:

Focus Group Discussion

Date:

Place for discussion:

Facilitator(s):

Participants name:

Name

Position

Profession

Group discussion-2
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Institute

Issues to be discussed (Filled by interviewer)

1. Based on the results of the questionnaire, discuss important points (their daily activities, proficiency and
skill gaps etc.).
e N

- /

2. Points which are not fully explained or not covered at all.

4 N

~ /

3. Discuss whether there are other issues that can affect performance other than lack of skills such as:
= lack of proper tools or materials,
= [ack of time and
= [ack of authority to do assigned tasks etc.

- /

*Use the back side of this paper if you need more space for the comments
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Format for interview to Manager/Supervisor
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Technical Gap Survey

Interview Guiding Questions for Interviewing Supervisor or Manager of Target
Institution

(The interviewer before making this interview he/she has first to make brief analysis and have summary points
of the questionnaire completed and responses given to check list questions by the technicians/engineers)

Date of Interview
Name of Target Institution.............ccccoeeie i,

Name of Supervisor/Manager (of technician /engineer who completed the questionnaire)

A- Competency of Technician/Engineer

1. What are the major duties and responsibilities of the particular technician/engineer
who completed the questionnaire? (Please ask the list and official copy of job
description of all technical staff of the institution)

Manager/Supervisor Interview-1
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2. The summary of the completed questionnaire (and responses given to open-end
questions/check list) by your technician/engineer indicated that he/she has sufficient
knowledge and at least some experience to perform the following tasks:

2.1

2.2

Do you agree by the above-mentioned responses given by your
technician/engineer?

Yes No

Please give us some confirming information for your response of “Yes” or
“NO"

3. Your technician/engineer responded that he/she has basic theoretical knowledge but
little or no experience to perform the following tasks?

3.1

3.2

Do you agree by the above-mentioned responses given by your
technician/engineer?
Yes No

If “yes”, what is/are the reason/s for not having adequate practice or
experience to perform these tasks by your technician/engineer (for instance,
attitude, skill or lack of tools or any other problem)?

Manager/Supervisor Interview-2
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N
o

Do you have any comment or suggestions to improve the competency level of your
technician/engineer?

Willingness & Cooperation of the Institution to Participate in Pilot Training and
Monitoring & Evaluation Program

Is your institution willing to participate in the pilot training program of our project by
sending trainees at least twice over the coming three years?

Yes No

If your answer is “Yes” to the above-mentioned question, is your institution willing
for post-training monitoring and evaluation that will be carried out by the project?

Yes No

Interviewer evaluation on level of cooperation of this particular institution during this
technical gap survey.

High Medium Low

Manager/Supervisor Interview-3
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Members of survey team

Technical

. Group Name of member Title/Profession
subject
GI/DT/DMMT | Group A | Ato Tamiru Fekadu Dept. leader of WRD&DT / Senior
hydrogeologist
Ato Mengesha Sisay Senior Geophysist
Ato Samuel Zewdu Senior GIS and Remote Sensing Expert
Ato Melaku Behailu Senior Mechanical Engineer
Ato Mulugeta Kinfu Local expert/ Senior hydrogeologist
Group B | Ato Bizuneh Demissie Senior Drilling Technologist

Ato Zemenu Addis Senior Hydrologist
Ato Dereje Fekade Senior Geologist
Ato Alemayehu Bersisa Senior Mechanical Engineer
Ato Endris Mohammed Local expert/ Mechanical engineer

EMMT Group A | W/ro Alemwork Gudu Senior Electrical Engineer
Ato Gutema Terfassa Junior Electrical Engineer
Ato Nigussie Alemu Senior Drainage Engineer
Ato Habtamu Tesfaye Construction Management
Ato Beneberu Demissie, Local expert/ Senior electrical engineer

Group B | Ato Endalemahu Endale A/Dept. leader of EM&DMMT/
Senior Electromechanical Engineer
Ato Lolo Adgo Senior Construction Management
Ato Atikilt Abrha Training Officer
JICA Experts
Name Title

Akino Kitazume

Chief Advisor/Training Management 1

Masahiko Ikemoto

Deputy Chief Advisor / Training Management 2

Makoto Tokuda

Groundwater Development 2

Hidekuni Usami

Drilling Technology

Tamotsu Ishii

Drilling Machinery Maintenance Technology

Koji Abe

Electro-mechanical Machinery Maintenance Technology
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Briefing of the questionnaire to the respondents Discussion with manager for the introduction of
(Oromia Drilling Enterprise) the work (Benishangul WWCE)

=
Direct interview to EMMT respondents Direct interview to the DT respondents
(Benishangul Town Water Supply Office) (Benishangul WWCE)

Group discussion with all respondents Questionnaire filling by DT respondents
(Oromia Drilling Enterprise) (Oromia Drilling Enterprise)
Photo-1
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Questionnaire filling by GI respondents Direct interview to EMMT respondents
(Benishangul Regional Water Bureau) (Benishangul Regional Water Bureau)

Questionnaire filling by DT respondents Questionnaire explanation to DMMT
(Benishangul WWCE) respondents (Amhara WWDE)

Analysis and report preparation by EWT] staff Final presentation of findings for EWT] staff
at Dukam TVETC including management representatives and
invited external experts by each survey group at
a hotel in Bishoftu

Photo-2
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