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No. PE eSS

1 APUA | African Power Utility Association T7VhEN B

2 ATD Advanced Technology Development S B %8

3 CEPC Cairo Electricity Production Company HAE S

4 COD Commercial Operation Date ARG E

5 EEHC Egyptian Electricity Holding Company TV NEITFE S

6 EOH Equivalent Operating Hours S A R ]

7 EP Electrostatic Precipitator EREC AL

8 EPC TY=7 ing, Procurement and B A, EEx
Construction

9 FAC Flow Accelerated Corrosion TRENINE G

10 | GE General Electric BRIV IR

11 GEN Generator FE B

12 | GT Gas Turbine H AR —E

13 | GTCC | Gas Turbine Combined Cycle HAZ—E A NA R A

V%

14 | HRSG Heat Recovery Steam Generator HEBEN A AZ

15 | IPP Independent Power Producer ST E RS

16 | JICA Japan International Cooperation Agency R S

17 | LTSA Long Term Service Agreement FHIRST K

18 | MDEPC | Middle Delta Electricity Production T VAR At
Company

19 | MHI Mitsubishi Heavy Industry —“E

20 | MHPS Mitsubishi Hitachi Power Systems ZFEHNNT AT LR

21 | MOM | Minutes of Meeting s ik

22 | MW Megawatt ATk

23 | NG Nature Gas KIRTTA

24 | O&M Operation and Maintenance TEHS - (R5T

24 | O&M Operation and Maintenance TS - (R5T

25 | OEM Original Equipment Manufacturer EPPNI s S

26 | OJT On the Job Training Ao eTaT v —=

27 PC personal Computer At HEA%

28 | PLC Programmable Logic Controller Tarsowsanyysarka

—7

29 RE Renewable Energy AR R /LY —

30 RH Re—heater g

31 |SH Super Heater I EAER

32 | ST Steam Turbine KRS —E

33 TPP Thermal Power Plant KFEI

34 | UEEPC | Upper Egypt Electricity Production LU NES
Company

35 | WDEPC | West Delta Electricity Production Company | V87 /L X% 14t
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space)
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Time
Consumption

Less time

More Time

Learning Method

Learning by doing the task

Learning by acquiring knowledge

Effect on
Production

trainees the

No, because

products during learning

produce

Yes, because first training is provided
which is followed by a performance

Who Performs the
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Trainer (mentor, supervisor or manager)

and vendor (tailor-made / original

/unique skill)

Expert trainer outside of the TPP

(Training center lecturer, vendors)
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IXEOEENELEHIC, EERIZZOMERRIESCEEMEARBRL, $7-, MktieifBhit/as
INTT DI DFERELER LT,
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(5)

(moo=7)
v BRI/ B EHEN /G B

LAREOM LA BN BER=TIRAOERAT 2 REKTHZET, £D%
AEE O RITE O HEMA BT,

F72, JICA Expert Team(BPHFE/1)AME EITRIRL TE7z, ABIT=T —OmRiHY
TI—IEK T DR EGF A R R LR LR E LB IR LT, £2. 208D
T —HATHEL, it MEETHEEBIC, [FAICIHRNT T NE1THEIICTH
ﬁ%ﬁﬁ@%?tﬁz%ﬁ%%i_uﬂ”?%»éﬁf:o

— 7 FEATAMERFEELL Q<2 0IciE, ;ﬂfz%{%#%ﬁbt IR,
*E@%E%%ofﬁﬁik#é%f%éo ZDTOIIT IS EEE (PDCA) %
TPOMBERBY | DB TT 5% %Vﬂa:ﬁéﬁéﬁf:o

v ANMFE R
JICA Expert Team(BEVEE INIZEIFDAM B ESE R AT 5012, =FEIZ
BIAAMERDSZZ|IILTHEI R GEER LT,

(T7=2%V)
v RS ERIRRS IE /2 IR/ G AN
NBIHEE A B/ NRICT 272010 MR LR REHRICTEE T LI,
BRI = T IADERIT 2% KR T 52T, TOREMESRZEITEOEE
MAEBEHIET,
F2, RIZFEC COHRMICIOM 722 E 13 B2 52 L2 R IIRBRL , A
B OEEFROEEEICONTHE BRI,

FREIRFBIO LG RS A2m U iHE
JICA Eapart Team(BHVEE /1) DEE L CWAIEEHZ AFT 5T, ZhRAy7E =0k
DA EE LT, AT, ZETIEE RN 2 — O 8E T2 enh RFLD A
—H—OHYE T % RSPl 2 ORISR g B A= E L,

(V=T TI=0%)
BAVHTE ) MR EE I8 EE T
)1 R R T 2EHD A A T3
ZZE ALY — AT KA(MHPS)
(=oo=7)
JII B8 T 2E(KHDBH A T35
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(6)

Action Plan OYERI JOVE R
WHE B3, R OAHEZ 8 U572 FRlcofe iR 2 21T | IHERT S T H R L7856
LH BT B U B U2 L, ED IR L TWOLKDNI DUV T, Action Plan
ELTHEDEED, FR LI,
BARHIZIL, DL R oY Action Plan Z{ERK LT~

v PCM FHEIZIDHIBA L7 E DR IRY
WHERTZAERC LT R BT O = - MR B EORRBIC DV TIRVIRY | PR
1T o707,

v ARIHHE IS I W TR H-OR8 B . BRI DR IRY
ARFRIHEZ N CTHF- FNE-ORBREE 2o CL BRMB IRV IR 21T o 72,

v RRED IR
BRI L, AFHHE TR S 2 O ITIE AL, RIRL QO EHE
BADRE LT, BENOEE HEFFE FRICB W Ik 2 223N %<5 D, L)
L. B2 T AR A TEARREOT=DIZ RN el iIcst L, B =7
RT I = IS FEII RO TNDEEBIZ, RKRWHE N BRI G- C
ELEPILR TR T D, AFIHMEE LV RA7et DIZF 5728 Action Plan 1
FRIZFCIE, THHE B B 1 TENEEFH TRk T D3R | B X OBl 7e 71k
W CEARRE I EIC BT 2SI B LT,

v BEMEL R DT 2 (Action Plan ELTOENEL D)
FEFEFTOE S - MERFE BE L OFRBA B R . & D IR LTI DN T
Action Plan ELCHDELE DT,

Action Plan %, EAAZ23RBEIT R L | FE BTN OAt oD MRS Enl i G- L, B2
WL~ L Zf) EL TV ZET, fEICENW TV Z A AL L TVA, Action
Plan O HIClE, BRI E DR INGRk AT 5-BHE) AAT 0o E & ftfii 228 C,
HAZIZ AARMEZ R T,

WHE B DOVERL LT Action Plan {2\ T, WsFF 2.1.6.1 1265375,

T2 AHBOE 1 BB RICB WL, AMEE D Action Plan O 3SR
DWTHIERTHZEEL TS,
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2.1.7 B 1 [AIARHMHE O S LIRIE A~ [k

ey

2)

WHE BIHD 7 4—R /3y
ARIZIMUIZAHE B DITLL T ORMEZRHLEBIC, SRDOBHEDZEZ LT HILLLT,

(2o v=T /T 7=%)
- JEREROREIN S BN I EERA RIS m E R EIN N B LB L b
E)o
(mo=7)

- BERIIZR N TS TIZI3R SR N R 2 RIS ETUILWY,
© FRICBA T OBRPAE I TH-T=O T, ML TUELLY,
IREVEREONT 207 IR A . GTCC DR EAMTOFEIT .
GT & miREN L/ AT F A
< B TCIRERER HRSG OF 2— 7 V=272 8377 Ve TILHAHD T, LLFD
NEFIZDOWT, IREIOHHEIZIZEMLU TIELLY,
W VB E R HRSG D AT F o A3 i

(T7=%)
- WHEIZADTHY, BUROHHE TR T EHDT, RLTINZLDZLEHAZ T
'/ﬁ\kl-/b \o

© FRZLL T OB RN HE N CTH 7= TRk L TRRL,
EEMEL ZRIREANER, TRHE P FEEE R A O S
- BUSCIIRHERS SR OIREN N 7 AR ELKHDHDO T, LLFONFIZOWT, KEID
FHEIZIZIBML TIELL Y,
[RIHAEE RR O LR FEE (T TA A NENT )

WIEIHE ~D T f—R Xy
TUV=TE, REESBERETH Y NSO MY CE M 32708 | ZERREIX R TH
ST, T — IRz itk DRI S %2 B U C, O DIT M RNA LV B E
H LTI BT DO #HBNE B L OERLE LA TWAZEN D) -T2, EFRICHAL TS %K
T2 BN, — 7, BB RNAIC OV TIE, O&M DORRIIZRZITIZIZR )72
WZEbHHTEND, 4%, BB 2B U [ETO O&M LV A5 T528 T, = [F
DT V=THHE BIZLBERNEORGEZT 05286725,

T =L, WEENHERER T 1T e El Y a BRI L T T I —H R
s o7, — 77, fERICIXEREZ N LU CHEBIICEM 32708, B IX R4 C
bote, T —MZ itk DRHMBEA %A EU T, O HIT LV EEAZR2AHE N LY
FEHIMOWHEZR LT DR 1L DT, FEEICHL UTAS BRI ELXL—T7 . HHE I
[ZOWTIE, ZDOA[FIZOWTIIMEIT52LE L2, 5%, BG4 @t = ETo
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O&M LV EST T 52T, REDT 7 =Y AHE BICVL B2 NE ORG990
HZEET D,
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2.2 F 1 WHLHZER
2.2.1 55 1 IREIHEG =
(1) ¥EBeEE

* 2.2.1.1 B 1 RBVMEBEGUEFE

No | K4 g R
e
2 | EOX KIIHE
| (R R

3| DR i M b
4 | W) W (1%,%2@

. | xohEm
S REWE | o i)

(2) A
2018 4E 6 H 29 H~T7 A 14 H(HAHENSIFE)
SEZR LSBT RS OV T, B 2.2.1.2 B,
BUHISEHS I Z BT DISENR OB TIZ DWW, 2 4 BEA S,

(3) JICA Expert Team(BdVE & I LD RT3

ARFRIHEZ R, AR E EODHTLIZNEITLL FOEY Th D,

- T[E T, TEOREMA 72 HT R EIR OIS IY | FAERTOMAE R EETmRL ., 4G
NP FEERIGIC ERS>TWS, 5B ELICHT 3000 R A IR EBI, R HREEBEHD
SHEENTERY, K SIFEBATORENTRIFNZELL TUL,

- BRI, SREOEEISU T, RO ®mW KR EETIX, TOERICE VT,
D FREE S B L2 T oA, A4 FCUL RITH#R I TR S, B bl ELEE-> T e
(2725, TE T AR ERN S W EL A0, EiR IR T R AR R BITNZ D,
SEARRFEIE AT Tl 2 L2 5 e R TR RIK T A R SV, 4% O A 7
HIZ, H A& OB O&M NEBICE LD 5% ORFELHEEZ L, RRFH72E
HRDF 72D,

(4) 1 RBIHZEEOBHM

ABUHER T, LLFOKEBZ HINET 5,

* HTEO T = [E IR OBFR-CBUR E A E L T D E R L, IHENE DR Y %
FREET 5,

CIRBIARFHHE D S E LT 578 BIHIFE FETOEE R ILC A B BORILOBLK A FH A
BT 5
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- WFHE B D Action Plan OB TR A MER T HEEHIT, MBIRT R/NAAELT),

- WHE B @ Action Plan D TIZRBW T, =R AVNBN 1T 510FHET 5,

- REIAFTHHE N I LOWHE BOFEBEIIZ W T, EEREDO=—XZH{E T 5L
EHIZ, JICA Expert Team(BAVEE /) EL THBLR T 21T -7 LT, AEZXD,

(5) 5 1 IRBLHISER ORI Je
DT> TUE, BIED B AET L7120 HHEB~DET V7 FEBHRAAICRITD
fﬁﬁt@la'ﬁm ik, EERRE ) BE RN BLOWHE = — X2l ETDMLEN DD, LIzii->
TH 1 ELHIZES T3, WHE R ORTE T 2FEAT, A B ISt oA L, FEEFT,
TR LNz BB 7% EEHC 26 RELT,

#£ 2.2.1.3 5B 1 WEIHZEHTHRE

No | EH&4t AT HH#
7y MEER R - U
L EEHC Office VA HERIFIS B S B 0 S A7
2 EEHC Training Center WHE i e% 5% 0 /18 AR e
3 CEPC Office 7°r:~‘/“:u7ME£E£§E@% - UL EE
_ Action Plan k]
4 | CEPC Cairo North R iﬁfWR fli&. Action Plan k7t
5 Cairo North Training Center FIHE Jit 5% 55 i /38 B IR D e el
6 MDEPC Office WA= EAN RN R F
B B HESR . Action Plan k]
7 | MDEPC | Nubaria F7/7 HE R DURERR., Action Plan $52
Rt
8 Talkha Training Center WHE fERX R /8 R A R
9 WDEPC Office 7“1:9:7%%%%%-%%@&1&%
. Action Plan k]
10 | WDEPC | Sidi Krir F¢7& 77 %hﬁ% ction Plan 4R3E
11 Abu Qir Training Center HE it a% 55 /3 AR e
12 UEEPC Office 7°rz~‘/“17ME£££§EEﬁ - WU EE
_Action Plan k]
14 | UBEPC | Kriemat J& 2T %WM& RS
15 Kriemat Training Center RIHE Jii 5% 55 i /38 FH IR D e e
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(6) HHIZEFSRH M S E

= T
e o e L
Abu Qir Training Center 1| Nubaria .'l,/ ™ —
L ?"'z S Bamsn WDEPC T.PP . R: \I",I: ‘ .rq m .l' ,.../"’
P s O s Lr R VDEPC [ "'\_
P au VN
¥ D Sidi Krir TPP i _‘;) Talkha TPP -)-;,/ :\
( e 4 Talkha Training Center DAN __,i'( -1
1 -l'!l’:’ﬁ.wf/’"*-» O A
b Kuriemat TPP - :
"I A" Kuriemat Training Center EEHC
: - r -4 CEPC
asll -7 T ==& Cairo North TPP
b | i "’ B 2™ Cairo North Training Center  JAUDI
: /z‘ A.::::m 7 i ;1!\ | Cairo North Training Center oy oy s
™77 UeEPC .f?. ; S e
! Assiut TPP (Walidia TPP) i s o S s
A1 i A,'.'n.t"‘;_»_ .
: PR g3 "y \"“ B St
'.‘:' Ww e s ern r“
' = o a&\;\\lnong . 810wy a0
i 2 N Hemad e x =
2.2.1.4 % 1 WBIMZEF R SEArE
2.2.2 55 1 WELHEE DA L, FEHT, WHEFT O
2.2.2.1 EEHC(=Y7'NEF#ES1)

EEHC 1% 2000 A0 E828D, EEHC ORij& TéH5 Egyptian Electricity Authority %k

R CRILENTZ, EEHC 1%, BUFOE 12 E 6 +, %
i LE A R T A7) TR FHENIC B W CE K E

(1) EEHC ¢L T HAE
EEHC (ZIZLL T D BIEASE

BESHLTERY, ZhiZ

B 1t BLE 9 D ER
|23 ->TVN5,

CHIDEE SN TWD,

- Producing, transmitting and distributing electrical energy for all uses on the various

voltages with high efficiency at affordable prices.

- Carrying out planning, studies and designs in the field of competence of the Company, its

subsidiaries and other companies working in the field of electrical energy.

- Implementing thermal power plant projects for electrical energy production.

- Implementing electrical energy transmission and distribution projects.

- Managing the National Control Center for optimum operation of electric energy

production, transmission and distribution.

- Purchasing the electrical energy produced at power plants constructed by authorized

local and foreign investors and selling it on the various voltage networks.

- Managing, operating and maintaining electricity transmission and distribution networks at

the various voltage levels, selling electrical energy on the various voltages throughout

the country and making the optimal utilization of these networks.

- Implementing electricity interconnection projects, exchanging electrical energy with other
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countries, and selling and buying it according to the needs of electrical grids
interconnected with the Unified National Grid in Egypt.

- Conducting researches and tests of electric equipment at the various voltage levels.

- Carrying out consultancy and service works in the field of electrical energy production,
transmission and distribution locally and internationally.

- Producing electrical energy from all sources except nuclear energy.

- Producing and selling desalinated water.

(EEHC annual report 2016/2017)
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(2) AR
EEHC LLFORENOEREIZEDSETOMMBMARKIZL, LT 0@ Lo TS, Fild
DY KN FEEOTES AL 5 HAFET D,

Organization Structure of EEHC

4 Minister of Electricity & Renewable Energy President of the General Assembly of EEHC
Dr. Eng. Mohamed Shaker El-Margaby

Chairman of EEHC President of the General Assembly of Affiliated Companies
Eng. Gaber Dessouky Mustafa

| tomathve Mreck [ By b Ui brerty ! Gazowhve Srwly
Myreite draty A ekt Lrenek 48y KrThalabe Logerk ATanl arweriulh eaittin | Reezrd Slery iz Compules s

A A o ben Kialet Fng Matesops Woramed (Fug, Fhsseny E-Huselny : Erng Mshanad
Ahed Sifen Midinowd. EENs Uk Mhmed b Ak Nadia AvdehAc Gatry | I | \p gy ptanoim £ Tabbiwy

W Rl || B il Eierks, |

Egyptian Electriaty |

Transmission Company

Preduction Companies = Distribution Companies

]

Galro North Caire
Eng. Mokamed Mokhtar Ragheh ®— = Eng. Nagy Aref Mina

Eng. Gamal Abdel-Reheem Yassin
South Cairo
- Eng. Hessam EFDin Hassan ARR
Alexandria
—® Eng. Hamdy Mahroys Okasha
t-Beheira Canal
Exd. Wehamed Adel-Rioein E1-SeTosh "mmmml’ Eny. Mohamed Abimed EFSajed
Upper Egypt Middle Egypt Morth Defta
Eng. Ibrahim El-Shahhat [brahim “gi Eng. Medhat Uwetss KRalaf Eng. Ibtehal Al ERShafel
Hydro Powier Upper Egypt South Delta
Eng, Mohamed Aine All o — Eng. Rausfal Bussein Shamaa - Eng. Mohamed Ahmed Assal

2.2.2.1 EEHC &%

East Delta
Eng- Ahmed E-Husseiny El-Seiry

Middle Delta |
Eng, Mohamed El-Syoed E-tbd S

West Delta
ng. Nehamzd Abdel-Saqy Aba-Seana >—

(EEHC annual report 2016/2017)
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(3) EEHCHQ)EDHFRNE
EEHC |21 ik CHERR L= RE BT LL F 0@ T b,

- RIHHERTIZ JICA Expert Team(BVEEE I THHT L7z, [RANIZ K S FEE O EH 2
KELEDHAHZEIZDWT EEHC & JICA Expert Team(BEVEE 7)EDFFRILFEILC Tho
o RO ENEEITOH W EININARE L TWKZELHD 2072, OJT X
Trainers of Training %% 18 U CHHE CHE7-HATC /0% B [E T COIEEIR K
FThoHE EEHC TIHEERFL T %, JICA Expert Team(BIVETEINIL, FFIZ, Frgetk D
BLEDD H RO @V RE B EE BUCE T HHEIZ 1Z2 AT, Bii Co#H X
T @b THBEL TRLWEDBEEZZ T,

- Siemens project (Z-OV YTl Final Stage £72>TEHY, O&M D72 DFT L NEFLAFR
L. L7 AUNIZE TEEDZETh o7, EEHC 1%, O&M O S HE (2 B I 7 1L E
PR LTELT | FE/IRETHEEL TEBY, —X8IXIZ EEHC (34~ 07ay =
MZIT AR T FE ST WAD, 20 Siemens project DAFIAHIIZEIEL T
W5,

-EEHC Tl BRI DOFIA 122UV T 2035 IR AETRVF —% 38%ETHHIEL T
DY, IK N FEFEITDOUWTIIAE 4~5%/FFEE > TOLKEB X TN D, £7o, KETRITA
E7Z T OMETIIRWZEhbar ba—/LTET | RO I LU TH RS EL R
LTWBHEDZETHD,

(4) Leadership Development Center CO T fi 5
PUF ORI HBAL 722 b, AT a7 N BN X E I W ST L 7=,

AWML V—F Ly THHE S D~ R A NET O EAHE T TRy, Bl H
FHEIZRIHE Tl BESHTFEOREBEZ X RICLIHEZ FEfiL TV 5,

« AHME A== —|Zi% Excel <2 PowerPoint 728 D PC A% /L2 BV R AA— )LVEHDE Y R A
A3V NDEIR I IEEIZHOWT MRS T,

T I RDMEC T AT« A=K e L ZFF )2 APUA(African Power Utility
Association)Z X U, WIMNPOLHAHME BZ2 S A TD,
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2.2.2.2 CEPC (WA )=th)
R & 8,900MWEE THEA & 8,830MW)A A T2 HE Nt ThHY . =V 7 MENHIE
EEOR 24%% L FEL QODE NS THD, Steam, GT, GTCC DFHAAT DIEL AT I
HTHIEITE 2 EITOWHE R A1 L5, (2018 44 IR)
(1) CEPC D#i##kIX
CEPC OHFEBILLL T O L7e>TD, FEEATOMMREL T — 72 EEEE 25
N5,

Chairman

Cairo Electricity Producation Company
T , 1 4 _
Head Sectors of Finandial Head sectors ~ Headsectors
and administrative of Technical Affairs of production

Head Sector | Head Sector Head Sector || Head Sector
of Quality of Projets of IT of Legal Affairs
- General Managelx

General Manager of
Environmental Affairs

Resident Engineer '
; Giza North Project : :
General Manager ngeral. manager of
of Safety and Health Finandal planning
General Manager
of Housing

General manager
Of the pawer utility

Of Followup

General Mapager
of Security

General manager

of Public Relations

2.2.2.2 CEPC #Hf#X (CEPC HP Jvi#sit)

(2) CEPC (HQ)EDMmEINE
HHZEB 2R, FATE R 2B Qe | 0 B e E A 72, CEPC (12
DSWTHIALTZZ NI UL FOi@n Thd,

FEATL 1 EFTHI-VHEZER 350~950 AR DIERIZ /2> TWD, BB E 72 A\ %

AR CND, £2, BILWREFIN CTEAEICH AL BB A TS0 T,
"I T NRARFZEIE D E W THEYNTH IS L2 I IZOWTELANEL . 2R
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R RIZOWTEHEA M EETND,
(JICA Epart Team 2>OIXFEHF RO AR BEEZHONUHBEL , EDOER~DOXILKE
EWLT%<:&75§%§%?§1/\Téﬁﬁﬁfﬁﬂiﬁféf: WITEETHL e In AT, )

1 [BIARFHAHERFZHHE BB ILKHH AR EAEL THIVW TV FAC (Flow Accelerated
Corrosion{ZBIL TiE, AE NS TITRAEL THRNEITHD,

BT TR RN 2 O GEMA 57250, B B ORRBR N AR S
TNV, —F, A%IE, ML OZ 20l O NBR7 b EEL Q&
720,

C AARIFHERE DK EDOBRIC, EAATEILIELR DR EEBAEHBE N TETCNDLDT,
FINDFEOT, KRPHE TIL, ARt — v = 5— D7 ar S8 hak AN
THLY,

- Hi i F1 DEBD N ORI L DD,

C TSRO R RICEL T RL AR WD BRI, BERRIRF I T, lE O S8
ZZITTNAHIELH Y AT IS T S A 2 DAL TVD A3, TEEEB AR AR I d5 0
TUEAER R Db HY | B A CIXBAE(EL T2 b DD | REL
TWZEERRERL TCND, ZHUCBELTIE, FEEFTRI O IA 2 HE LD | BRI
7255 LT3,

(3) Cairo North 28 FEATHANE
M) 1,500MW DI ASALRY AT NVIEE LA L TCNDIHEIT ThoD, A 5% E
2=y hOEERBAAAF A | R 13 X O B O &G E 2OV TR 2.2.2.4
WZRET,
Fo, BIMZEBZFNC, FATEMZ XML W eled | IR BRI ENEAT,
Cairo North [Z DWW TCHIBHL7=NAEZEITLL FO@n ThH o,

c HAZ—E AL T MHPS BETY GE &, ZHLE 4 LTSA ZffiE L Td, 29
X 5 4RI THY . MHPS [ IAHTlili T 32720 EH 5T 8 THHER 1 RELH
EHSRE), Fio, MHPS(2~3 £4)BLY GE(1 Z)ITHREE s R -OAKS & 1 R IRE L2 1
TR (SV)ZEFEL TD

M DOFEEFTTIAL TVD FAC 122UV T, Cairo North F8EFAT CIXEIEE 2> TV
1/\

P LAE D K& 72T T /DWW T, GE IZLDRIERF O Jii T A B2 7- % Th
R

-Modulel DOHFIEIE THERLIZEZA, AL —H(T 4 B 2 AZFEHITHY, =oP=T 5

L. TI=vr 6 4 TEHALTNWS,

(4) Cairo North Training Center
BH¥EB RN, FaiEME S LT 0B 8IS E DA T2, Cairo
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North Training Center (Z-2VNCHIBAL7ZINAZIILL FOEY TH A,

WHERR X, R THIUR, IBHER — Vi BB R ChIVULE 7 —7 Vi
Pelgiln | 77 =2 L D IFE YRR E DN E (S o T,

AOHHERTEEEL TH | 30 OFEIR L K< B HIEIE O R EBITE BV T T
BY, +oiEHS WD EEDIS,

I AFLBEGOIHET 07 7 LH FEEL TEY, HHE BITKTL TOFMEHITI/2E %
BYAT LELTE—EDOMREE AL TV,

- — 77, RAERAEREE OHS HY . BARRZRAHE 7 0T A0MHE B R 5 11 IR
TAHZENTET  WHEFTAZ Y 7D BE RO D I bip o TLUE ST A% MEIC
U IRIEHE RSP 375 IR | E BV 41T,
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2.2.2.3 MDEPC (W7 V48 iath)
RN 2 & 5,836 MWWEE B AT REA & 5, 760MW) & B T 558 & ThY . —EHENRTE
B0 18%&AEFEL QBB THD, Steam, GT, GTCC DHELAT DIREL AT L
HIDHEITE 1 EPTOMHERER A1 E L CVD, (2018 FFH A RF)
(1) MDEPC D%
MDEPC D##RIXIZLL T D@D E7e> TS, FEATOMEEL T — a0 EREsE %
HID,

Chairman
Middle delta of electricity production company
| || L 1 1
Head sectors Head sectors Head sector Head sectors
Of production Of technical affairs Of quality Of financial and administrative
Head sectors Head sectors General manager of Head sectors
Of IT Of legal Affairs Environmental affairs ‘ Of projects

General manager of General manager of General manager of
Safty and health Follow up Financial planning

General manager of General manager of eneral manager of main
Security Operation trubine
General manager of Director of Operations General manager of
instrument Department electricity
General manager of maint. Head of Operations
boiler Department

2.2.2.3 MDEPC #H## X (MDEPC 7 HUNEE L= &R L 5| )

(2) MDEPC HQ): DN
HHZEBZRNC, FRTE M2 B L QW2 0 B Z it A 72, MDEPC
WZOWTHIBL7ZZNAEZE I LA T Oy CThod,

CBFREATICBWTL, GT OAHExGELT- LTSA )% 7% F & (Siemens, GE,
MHPS)&fE A TERY ., MR 1L EOH N— X T 5~T7 £ E ThH 5,

M DFE S AAEERIRRC, Bl DD N ORI LD DD,

MDFE S AFEEFRIERIZ, TR DO R RIZEL T AL E 2 TD, BRI
RRZIBWTIE, E O SR EZ T TWDHIES H Y L AIE IR ’%ﬁ%unﬁﬁﬁz%hﬂ\
Z05 GEEABH AR LRI B W T, SAMVEAR RO # D2 b B0 | BURF R CILBETE
fELTW2nb DD, REL TV ZEZBREL TWDEDZETHD, ZIUTEL T, 3§
BT OILGEZHLED TNDBEDZETHHT-,
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(3) Nubaria 2 EHTIHAN A
M) 2,250MW DI ASALRY AT NGB EH L TCONDREEIT ThD, FrA 5% E
2=y hOTEEBGEE A | B, MBI OEEREORIEE [T OWTINT 2.2.2.4
WZRLT,
T, BIHIEBR 2R, FRTEMZ LML T ez 07 BRISEPEAT,
Nubaria 8 EHTIZOWCHBILIZNEFIZLL FOEY Th D,

- Nubaria 8 FEFTIX Modulel. Module2, Module3 TX 4341, £3LF 4L 2onl DI A
URYAINIEET TN ThD,

-ﬁ%@?ﬁ%a IV A NEE L TNAZESR, FBHHN TSR T2 ENBD, AT

DEEFMLENEEC DD, FTo, Bl ORELIEIII L R FER AL —(~ /LA
/ﬁ%ﬂﬂ AV —<7 %M., BRE LSS AZE L KRS 23 2 <R Tish,
FOL L TREFTEE SILTODHIR THD,

AR —alEE 4 8E 3 RRRHIELTRY, 1 BEH7m0T /=% 156 A, ==
7 20 ADVEND Y THNCD, FHIFIEE M B TER LB iR EAT(EET—F
IZkde—hy—ZREDEHY . OBM 225 AL LTEH 21T > T0bEEbihd,

PR EITIE, S R = & R AR OO 1 T CIERIR L R CEDBREEL 72> TR, I
BRTOIEIEIZEIL ThL UL DO EWEIS Th 5,

FEBRMO TG, BEH B IO LT TIRE L, N—a— RV AT A THE
FLTWD, E7o, BRI 2 0T F AT Sl CEEEES N TERY
REIREED BRAF Ch D, Fio, HEMITZEEBESN TODEE TRESNTEY, i
BIZHLIEBENANTNDEITH S,

cGT B—F—O T i IARIEEBFTO A0 T MAREITS & O 7 il T & U TRE
LT3,

- Nubaria FEEH DAL TF A FOFRETIE, HRSG BHEDOREESLOERNH T,
2017 AEDOHHE B LD IFER D@ THY, FAC ([ZLDRATEONEIR BN EE
26D,

(4) Talkha Z&EFTHRANE
) 290MW D AT WA AF —E NS TR EEIT > CWDREHT CTHD, FTA T
2R E L=y hOIEEBAAAT A | AL, 13 X OV E Bk O B (2 DWW RS
2.2.2.4 12587,
Fio, BHEB ERIC, FATEMZEMH L T, B RISENEAT,
Talkaga FEFEATIZ DWW TCHIBIL7-NAHIZLL T O#EY THD,

- Talkha 2 &EATIX. MDEPC Headquarter [CBEL TRY, N —= 7o 2 —H 0% L

TWa,
FmkER I, 20on11 FH(Simens)FB LN 4onl2 ZBHN(GE)DaL SA U RY AV IVIEES
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FTUNTHD, FHEEL TIL, EPC — 452K Claid, T ERME D ERETH2 T
RINTND,
A RL—T a4 BE 3 AR U7 b 8 DI TH Y, 1HE 13 A4 IRHI Th o7,
< 3~4 R H AR EDBEEL L T, BIEITFREE S CQ0ND,
FEEAENIITT — 7 ay 7 30 REFEE S OB TR M 2 D T0d,
s AT T ABBRIZOWTIE, Sidi Krir J8FEATD X957 FAC 72 L O LRI
RS TIERAEL TWRNEDZETH T,

(5) Talkha Training Center
Talkha FEEEATIZOFRR TR T N TCODWHERT Th D, BLHZEB ZH1IZ, FaiE
M2 5 LT Tz 0 7e B B & 3 AU T2, Talkaha Training Center (Z-DUNTC
A LIZNAEIZLL T Ol Tho,

CHLEEATIE 1 ABWRnb oo HEAFEERICBIL T, PRSI QWO EFTE NI
E(#1 60 )L T D,

- WHEH DT ANEFE AT OFAM I Z ZV BRAE B DGR AT - T D,

< SRR IIAHE B DEH 2321 D,

R KRS BN T OU— 7 ay 7 BRI OYER L I 2 L —Z )Mo Tz
iR fﬁﬁt%iﬁbﬂvﬁé 728, iR 2L —HIZBIL T, Siemens © CCGT I HHi%
TELTWDHEDZETHS,

TV ET A=A T A=A, —EHE— A AV ANT A= — A
BB MITYHEa— ATz, Ba V—F o7 I SIENE, A Bk
RER—=0 T a— I LG EY FEEL TWDHIZREZIT T,

S BITAHNHANCET28EL TEL TNDHEDZETHD,

- WHE IR OFE IR BT, H oSS VRT=< L EERITF-TWba bbb, 4

DO FIEB L ONEREZEITHE D FE RN U EE DG AT T,

AR ZEDIHMET 17T AT FEL TEY ., HHE BRI O X 5 W O R Z1T
IREHBE L AT LEL U —EOHREEZ A L TWA LI TE 5,

-5 ERARFE OFIFLHY . BARWRHE 7 0l A0HE B RT3 MR
THIEMTET | WHEFTAZ Yy 7D DOBERO DI LI > TUESTZN, S HMLEIT
JEU, R EWHERF-CBL I ZE B R B X B0 21T,

2.2.2.4 WDEPC (W65 V4 &EH124h)
BRI AR 4,63IMWCEEBREAR & 4,36TMW) 2 AT 2B N2t THY, —EHENRIEE
BOK 12%%4EPEL CWHEBHEHTH S, Steam, GT, GTCC DEZAT DIEL AT L%k
A3 25 EITE 1 & T OHE R 2 # = LT D, (2018 FFHALRE)
(1) WDEPC O#H#%H
FHAR XL AT TEAed o7z,
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(2) WDEPC (HQ):DH R NE
BB 2R, FRTEMZ ML T2 | 07 B 58S st AT, WDEPC
WZOWTHIBILIZNEZEIZLL T @y th o,

- Sidi Krir ZBEFDOATF A EOFETIZ. HRSG B EO AREE LD E R3S -7,
2017 FOWHEENLOEROEY THY, FAC IZLDHRATHE @Wﬁ&ﬁzbﬁlk%‘
ZOND, RAREAEFLERIC RHHE IS TRAKEHEZ 5D THHER BIZX
THZEIZEL ST,

-CCGT A THHEITTIL, GT OHExRELT LTSA Akl idd &k T
W2,

- CCGT EH SR L rTREZRE1PH CE— 27 O B2 AL L | A 78— O IGI TG
THEDZETh Tz, IR I+ 2R TEI2ZEbHY | LAY B HE &< E
H SR A R E CEQVDEDILETH D,

-HP(7 S T 3EDT- O EEMIIRINICH R — = P NEN TSN TWBEEBHIZ, =%
DACNBLFAERH AL AL SO B DN — =0 X —TOMHEIZE 7
EANTWDLEHRSLTEY, BB ITENATo TCODEIRE X T,

- ARBHEAIIF RO EFPIREL TODHIELHY R ORAEL IR OB L
ZEFoTUE,

P A CTEEESLIC R T APE(FEB I OWEDIC OV T, OB S E R > TWD,

(3) Sidi Krir & &EAT
B20MW X2 =y DAL X g VIEE T TR TIOMW DO SA R A7 L%
BEATATHRET 1,390MW OREFHTCThHD, AT 58 E L=y OEIRBIIAEA |
BRBE, 1B IO ER O RIEF IOV TS 2.2.2.4 12587
Fio, BHZES AR, FRTEMZ LML CQaizs, 07 BB s AN AT, Sidi
Krir 8 EHTIZ DWW CHIBAL7ZNE ST LL FO@y th b,

- GT BRI S I A— D — DOHESE 2 F-5% 12,000hour TEFLL TUWD,

- Sidi Krir TPP 2 bR BRI (FACHZ BT DM DR 3 o7, B DT 7 LV HEHIZ
BAL C, BLEENO D RA ST /035 | G - FFREBH T AT 7o 3R A PR - 52
fiLTUND, Fiz, BEEROARBEEIR DO 7= D I L B2 kS (A JE R D) & S L T D,

AL —a  EPIE 3 AT 1 BRI 12 A KHITHY . T ANEEET 5 ANT U=
VY ThHoT,

s HADAR RN LD FEEA~DFEEITI2,

- 2021 4F or 2022 4E(Z, JICA 7u¥=Z/ kT MHPS @ GTCC 3 AN FHHE S TUVD,
FEEBATHENIE, BEHEEHAM TSRO TEY , B ~VITEWHEHIR ThoT,
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(4) Abu Qir Training Center
HHERZTIZ . FETERZ AL QD 072 B B0 EA 72, Abu Qir
Training Center (Z- DWW CHIBAL7-NEZILLL FTO®Y ThHh D,

FEER M OBAMTHIZ2HEIZ I W T, R EFDOH ML TODEIFE A LT

A%

CSHIAAEB RS LT A B T HEZ— 3 7 H)OfE R2TE AL TV D,

- FEAB R D B ova R . /NEL T AR SR T 0T — 2 L ay M b D iHE 12
IHEHINTWDEELIC, BR - FHERTHLHE—HX PLC OWHERR L HD,

*GTCC v Ralb—2 MG S Tnd,

- — R AR TEE 35 OfHEa—AR3H D,

VTNV OWHE T FAMBIER L . HHEIZHW TV,

AMER TN DT, mR KT PRI L THHE 2L Tnd, (7
H.8 H)

- Bikoi@y, =T =T /T = BRUOWEECR /B RE D THL EHE RS
WHEL ZA->THY, HHE L ~LRAHE N Efi S TV D EEE T 5,

2.2.2.5 UEEPC (L7 W4#E 144
RRIE AR 4,954MWOE B ATREAR & 4,954MW) 2 AT 28 N2t Thy, —EENRIEE
BEOR EAEFEL TNDE SIS THS, Steam, GT, GTCC DEHAAT DIREL AT oA
THIEATE | EPTOWHE iR 28 LD, B L ClE., Seimens Project (ZJ0EAX
U7~ Beni Suef BEHEHL TQWAEDZETHS, (2018 FHHA)

(1) UEEPC DRk
MR IA T TSR -T2,

(2) UEEPC (HQ):D M RNE
HHIEZER 2R, FRTE MZ 5T T2 07 B Z 05 A2, UEEPC (12
DWW TCHIBALZ-NEEITLL FO®@Y THhod,

WEEBHUT 3,000 A(4.5MW/ N)Kuriemat F&FEFTOEH NI AE B OFE &1 (300
MERDRZR T HIN TN,

< BhER A B E LT, ATD £E(Advanced Technology Development)Z3zzi /1L, 24
BhERUE R THI LT 50%0D Bk % K> TV 5,

<UL IZHZ ., U2 1 ANSALDO, i &t ST 721 T, ERRIZBAL T LTSA 3% 5,

- UEEPC NOFEEFTTO EEIRNT T /ML, A — WL DHRATT 22— 7 V—T7 OKInEE,
SH, RH)Z2E N IR 35 T D RATF 2—TV—21%, HERITA 1~ 2[R AEL
THY MDORAT—F 2—T G oT2 2D il & RISz 72, ARL—Fh
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D ANATGN DR ETeATEUIERZITIRIK 6 » A2 1 [RIFREEOBEEIZEHENT

WAHZEHTHD,
(=721, TDOHETH H AR TORBRIVIZEMEE THY , KLHECRBEa L Fa— /LT
WERRHDLEHEEREIND)

NI AARBROHATIZRIL T, mE SN O EPC- BN IA T LI RETHD
D, FhL TWRNEDZETH D,

TN TR, AR THLe L BCICHZETERNWDDIZEAL TT T OMRL .,
RELTND, Ny FR O U7l ORMORE TN RS DIZEEL T, LB
DEEE . FHEL TWDHEDZLETH D,

- HARTOHHMETHZ AN THRLWNSDEL T, I8 WE B H - IREI T Th o728,
BEICHHEA= 2 —L L TREAL DN —SNBVIRL T D LB ED O S HE N
Y5

- WHEBIRIZ DWW TSN D O GERT O HPEIT E i3, UEEPC NOEATE D35E#
ZL T\, 728, UEEPC NEMETHHHEIL, KFENLOSMELZ T AN TNDHED
ZETHYMN, IPP 72 EOMAINBIIB L TNRNEDZETH D,

(3) Assiut FEEFT(Walidia FEEEAT)
300MW X 2 L=y b~ a ) LB E TR T 54 H 71 600MW DR EHT THD,
A+ 23 E 2=y bOEIEB AT A AL, 1B IO FEERH O REEH 12O\ T
IS 2.2.2.4 (2509,
BAHSES 2N, FRTE MZ B L QW7D 0B RSB EA T, Assuit F&
BITNZOWTCHIBILIZNEFIILL T 0@ Th o,

REFO I SA T T A THIES IV TCND, Tz, EIlZ 71 2 fiEH(Monthly & Daily
EPFFR)RRE STV, 72720, BRBER 0 (BEP, BLAH . BRIk E SN CRHT, E
HOEZRNGIX, B ERENRO DI,

LR ORI ESN TN, EEBITL A0RE R (Zan . Zait, ~ LA
YNEHIE T TODLFIIRZTONT | ZROBHRITERNIDICRZ TN,

IR, Unitl IIEMIMRE R EDZETH 7203, 2017 45 10 ADHI 9 - H AR 24 1
MOEWLDOTH-oT-, 728, EREAIIL 5 FE TS TRY, B EEIRK
H—E U TRESNTWAHEI T, RATIZOWTUIMTFERIC AL T F o A% FE L TV
Do

- Pl S AL Sidi Krir FEEATEFERIC, SOEH I EBRS I TV, Il —R
IRE TR OB DB IR E I ES N TRY, FHER I B Th-oT-,

FEEBATEHINICHE T T R T THY | EFICHEA TWDEDZETH -T2, (H
77:650MW ., BRE}: B &NG, U B RUE B iR AT)

(4) Kuriemat & EFT
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62TMW X 2 L=y RO R L aF LR ERB L T50MW X 2 DAL /A RHA 7 L%
BEIATHRMT) 2,754MW DIREFTTHDH, FTa T DR B = hOERRBIAE A |
BREE, 1B L O EEREORLEF IOV TIRAT 2.2.2.4 12707

F7o B EB AR, FRTEMZEM LT, B RIS AN AT,
Kuriemat |2 2>WCHIBALZ=NARZEIILL T OBV TH S,

- BRESERAH(EP. BLAY. DUFOITRE SN TR0 | EE T O 2205134 GRS
ROOITIZ, PEHT AL ﬂf&mﬁ‘“ AHIEEZHMEL AL 40CTRESNTERY,
BB EXITELRY, BREEAMPIIHE T HHEMICH O D, BAZh=ILH AD

FEITE T e bins,

BREHE NG EEMOT 27 /L THY, FEFITLEC TR 2EHEL CD, EilFEEo
BN 2 EAL CNDEDZETHD,

c KRB R AT — 7 7 U e IR BN B =2 R E STV,

AR —H1T 4 BE 2 AEHITHY, 1HE 18 (o P=T 84, T 7= %2 10 £)IKHi
Lo TN, AR B TR RR O TE A T — X A BRI, FoEkL T,

- Kuriemat BEITTIX. RAT7T 2—T V7% &GO THREEIETIIEDOKRERINTT
JEFAEL TQWRNEDEZETHD,

AR TE B ERRIL 6~T F-OFHITIT>TEY, OEM OHELEIZHE > TEREL T HEDZ
EThoD,

- PlES AL Sidi Krir FEEATEFERIC, BOEH IS EBLS I T, il —R
7R E IR ZERERAR O HH B IR E EHEIILTRY, FEIRBLIL R THH-oT-,

(5) Kuriemat Training Center
B ZER 2 a1, Fard a5t L Tz, #07e BRI & 03 A7, Kriemat
Training Center {[Z DWW CHBAL7ZANERZIILL T OBV TH S,

TR R AMME L, REIT DRI ZYREL TWD,

- ZRICETOMHE T, ST OBTEL TS

BEEMGREL TT AN DOM ., Z AR L THHEZ iR, R DT v — e Elii
itk 3 r AR RAD EREMRELIZT U —NMIEVFHIEL T D,

AV ANT I B —F T DT DT — N I L TD

AR RV TTA K — | VR M, =73 el DU — 2 ay T Moo
TV,

- BEHCR OBHEIZ LB SR N—T I MET L RATEVE T LB
(2B 7 PLC il F 72 & DB E M- Td,

s = AR EERY 22 L — 2 )Mo TS,

AR BEWHME GEERT M AR, 22 S HAZEEIC O WL, = v =T 72T
TIFRLT 7= % b RREL TND,

q

R

k=1
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FHARNI R AR EL CERICET2AHMEZ FEE L T 5,
SRU T, ZBRICHEUEL DD, R - EEXCR DN T OWHER 2 2 TWARE . &
FERMHE RS TWVAE DI G 22 1T -,
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2.2.2.6 BIENSHFHEOELD

(1) FETORH - EEITONT
(=)
FEEFRDHNHIRAEL TRV, FRIC BRI H W BT \W TS E fTEEH /1035 5+
NN T 7o TnbpabdoTc, £o, BEITIT B OFEEDRINH LI EITbHLRE
FEELED, T LH#EE: O&M N TETWVDHEITE X2,

(T i it/ TE FE S D BH)

T 7S IR U E BLS IV TODIEE AT N L, BRI A— I — AR L, BIRL Y
AT MU T D7 EE BRI B AT Cho Tz, Fo— R R #E e 5 ih 2 0 5 EE T TR
WLdHH7e L | W H B e STz,

(FZ 7 NAFHROIEF)

REABEHR2E 1T, BERBHNTEE o THBY, BEIMH A TOLEF XL TOZRNE
DZETHY, 5 FTRERUIZNT 7 VGO RIE SAVIHEH TLNE SN0 olE, F
FIZIEN RO IERIFHI T D,

(2 4)

KR Z R T, BESEMSCREFTE COEROENMLUNWEK U=, FREBITELE
FIp NM OFERE RS E L TR TBY, T X972 AMERERL TLEEBIZ, Kb =)
126 ZRITEER N THD,

(2) WHEFTOR AR « JE = 12O T
FHE P DA O BRI TEHE B W ED B o7 MR - BB AGR Ol 7 DRk i
R T ETHHEZAT > CODIHERTb BAUIX, — 7 BEEE TE M7, iR EL RS
AVTORWIHEFTE D | ZDZENHLNEIITEE BT,
BAIEY — 2 ay 7 H 2 OFERML LAL, /MUELTZH DZRRE L TOHIRIE /2> T
0, B EERLELET =T BIOT =yl L CORHE IR A RhE B,
— 7 BN T O K T3 AR B 05032\ 2, GTCC I L TOMHE IS
BL QI EEEFEMEm T 28 MRS DEE 20N, Fio, NI NV a—T 4 77 et
T DI ERRE S (AT IDIZBAL Tl HEFT B L UWHEFT O W T I W ThifESh
TWDIERD R, A HIRILL UK REFRBEEE 2 D,
BEAOH72 5T RO F A TR L THBRGEL TS RIZ DWW T, Hs = RO#LA
NELTIESLWEFHlT& 5,
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2.2.3 B 1 BIARFHHENHE B D Action Plan FEflk s
2017 455 1 [IARFIHHE BIZ% L, Action Plan O iR OMERE LL F O FEha L7,
(1) Action Plan FERitkine 7V 7 ZANRNL
7V T BANRBUTLL T DY Th 5, FEMRS MR DUIERST 2.2.3.2 1ITRE T,

# 2.2.3.1 TV T BT V=0 B LIRBIMIZERS R e T TSR
(=>o=7)

= 5 T
G B il 4 =0l
Cairo North J& &t 3 2 1 2B AL KT
Nubaria F&E AT 2 2
Sidi Krir F& & T 3 3
Assiut FEEAT . )
(Walidia %8 FEFT)
at 10 9
(T7=%Y)
T 5 T
Cairo North ZE&E AT 3 3
Nubaria F& & AT 2 2
Sidi Krir 58 & 3 0 3 AIFEZREPITLY ]
Kuriemat Z& & AT 3 3
at 11 8

(2) Action Plan @RI TV 7 NE
BMIZERL 2B FRTE Z DAL Qs [RIZRR IS BT 1 o 1 SrERL
=¥ 03 267 o 7=, Action Plan D FSEIRIIZOWTCHIBIL7ZINAEZE XL T Oy Th
Do

v" Action Plan @ FHi ki

C VST TV SRR e i TTE TS,
WHEBIZE > TEEFSHLHLOD, A 1 [Bl~3 IR o AX U MIEMiL T DHERR)

iR, YRR, SRR AL BRFRICIS U CRES FR IS I ML T D,

CWHER R H 1T, LB, TOHHEA=2—ICBIL TEERBR O A\ ZEEH
(CRATCTRIRRBEEIT> TV,

WHERFOIRDL  BHE I L7 B D372 W5 O R BT — =07
A —THEEITHELHD,

A HNARN IR L SN AT LD TS,

33



CHHE B DB 14 IR FRIHE L T2 8052 eI L T2 L RIE N LD R 2 —nb 3
Y AN QAY
RIS E % L B - T RO PRIE A LT A XS 5T,

(3) Action Plan FZfik i~ A
BUT, B4 B TR OB EEIT > CODD, TRENAIE T RE LRSS Action
Plan Z 3L CWAERF B X BT, o, = V=7 77=0 % MFITB W T,
Action Plan ZFEML TOITEEL, —HVEM N 202V EDREFITHDLHTED, 7
VT 4 TVt DN ISR U ST,
7212 AENIE TV T DI HE > TLESTZ720  IREIBHZEB B\ TE, Ok
FRONDIIRTEELIRHL TEHILINTT D,
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2.2.4 55 2 [MIARFHHE T 17T L~ 5k
BB EEORA, FERERT, IMEFD ~OFIE, 5 1 FWHER ~DET U 7 2@ e, IRIEAH
WHEZ AT T-HE = — X ORERSC | BB U OV THER AT 272,
ZORER, T 2 BIARMYHED 7 0T LB LIRS LRI OWTUL, Ty T Ty I—T 47
2T, R 2.2.4.1 BROEK 2.2.4.2 DEFY EEHC ~/RL, ikl U CRlsk L7, fdik
GG EE ST OWTL, I’ 2.2.4.3 22Oz,

7% 2.2.4.1 56 2 RIARFRBHED T 07T L(Z)

Engineers Technicians

Introduction of the latest technology in TPP |Introduction of the latest technology in TPP

Experience—based Safety Training Experiential Safety Training

Human Resource Development Welding Procedure Management

Quality Management Experiential Quality Training

Thermal Efficiency Management Metal Material

Basic Training of Vibration (Balancing) Overhauling Rotary Pumps
Non—Destructive Inspection Basics of Non—Destructive Inspection Skills

GT & High Temperature Parts /

Maintenance of GTCC (inc. Maintenance of High Temperature and High

Pressure Piping

HRSG/Generator)
Remaining Life Assessment (advanced) Occupational HSE (especially Safety)
Feed Water Treatment General System and Outline of GTCC

Site Visit on TPP and Manufacture’s factory |Site Visit on TPP and Manufacture’s factory

Lessons Learned from Accidents Prevention of Accidents and Disasters
Participation in GTCC Overhaul Participation in GTCC Overhaul
Human Error Prevention Methodology to Formulate Action Plan

Welding Quality Management in Japan

Effective Maintenance for Quality Electric
Power Infrastructure

Methodology to Formulate Action Plan

* New training subjects as shown in blue underlined & boldfaced type
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# 2.2.4.1 55 2 [MIARFRAHME A 53875 Bt

Items

Qualification (Engineers)

Qualification (Technicians)

Number

10 persons per annual

10 persons per annual

Training Term

About 1 month

About 3 weeks

Current
Duties

Be a leading engineer working on
thermal power plants, and has
expertise related to mechanical
engineering in GTCC, who are
capable to be instructors to train
other engineers.

Be a leading technician working on
thermal power plants, and has
expertise related to mechanical work

in GTCC, who are capable to be
instructors to train other technicians.

Experience in
the relevant
field

Have from 5 to 10 years’ experience in the field O&M of GTCC including

GT, ST and HRSG.

Educational . . Be a diploma of technical high
Be a graduate of university .
Background school or college, or higher
Have a competent command of “
Language . . None
spoken and written English.
Health Must be in good health, both physically and mentally, to participate in the

program in Japan.

1: Lecture will be made in Japanese and translated to English or Arabic. Course materials will be

prepared in English, and participants are expected to prepare job reports and action plans in

English.
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7k, HHZEH LML DN I R EZ AR D720, 55 1 BIAFMHE LELiR L, 55 2 [RIAHR
WHETIE, EICU T ORZ8mLd 5,

(moo=7)

HHE B OBk 2 I L ~ U s ks 35720 iHE B E g IS a2, fl 4 DEF X —
Tar ORI EAE D,

5 1 [RIRARHME L [RERI B R OREFR LT DL OO, I @B e NE LT 5,

51 EIARHEHERME B B X OB MBI E RO S 1- EEEH  [RAT7F 2—TY
—Z(HRSG) ] &1 013 %,

CIRENNT T VNN EDD, IREVGHTITIN A, 7T A MR BINT 2,

c ANEBITH U COFFRB LR R ORI W, FR B CIEERIN TOZRnZ e
MBNZ LD FKi#EFRITB W T, FTAFault tree analysis)Z A2 7 7 VR IR 54T %
FHELTET D,

cba—w Tl AR T AR A SLICRET D,

(Tr=%V)
HHE B OBk 2 7o L~ USRS 357280 WHE B A2 I B, i 2 OE'EFX—
Tar Ol 1A ExXD,
ARENST TV NZNZ LD | SRR O 3 i SRz BN | EERO S i R R B
TARERELHET D,
CFEFL AT DI L TORGED DN L5, CCGT OAIE#F A BN 5,
‘b —w U TRl R T AR A SOICRET D,
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2.3 2B 2 [IARFHHE
2.3.1 MHERNRE
B 1 EARIHE, 5B 1 RBHEBBIOART s 7 MBI MEHEZ T B ELR
ToRREZ TEIC, LT O SISOV T 2 [BIARMAHME CIEBM, diEs1T-o7,

(=v=7)

B 1 EIARHEHE LRI R DFER LT 2 OO | IO & EREIN I NE LT 5,

1 BIRHWHENHE B B L OB ER R CELEOH ST VEHEE | [RAT7F 2—7
—Z(HRSG) ) &84 %,

CIRENNT T VNN EDD, IREVGHTITIN A, 7T A MR BINT 2,

- EEEFRITEBW T, FTAFault tree analysis)z W=7 7 VIR RS2 3238 U CHEET
%o Flo, EWNICTRBR LN 7 VO FHFE 2 FEET D,

ko~ T RO LRI T OB AIDICRFET D,

+ Action Plan 1ERIZISVNTIE, KV BARBYZRE MBI L7259 74—~y MO FERIN A & 785
S5, GWIH Z#E(32)

- AAROAIREREZ @, HARD & i B e 5 FEOREIZH DRGSOV T A2
32,

AHERNRZFEL, JOEERAIZ2ARLMAINT 5720 HEIRIZH 1 BIARHTHEDK
4 JAfNG 5 AR~ ER L,

(Tr=%Y)

CIRENNT T IVINBNEDD, [BIEEEER O i R A BN 5,

B AT DKL COHFRINDIRNZEME CCGT ORENg #FEZIBINT 5,

cba—w Tl R AR A SIS ET D,

E IS TRERLT- N 7 L O RGBT A SR F2T 5,

- Action Plan {ERRIZEWNTIE, KW EARRZ25t L7009, 74—~y hOREHENA 2 FFE
ERD, £, FEEC/ Y a BEDOV T T — AR Z 2D | SRR O L&
X%, (GW1H Z A %)

- HARO LR BR 2L, H A & S E 28 E OREIZH D IEMIT OV TR R A
H3 5,
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2.3.2 5 2 RIAMYHETHEM B (= =T BT 7= %))

1) =ro=7r
5§ 2 EIARFHEHE Z(= P =7) &2 LL FICie# 95,

# 2.3.2.1 =TT 2 [MIAFRHHENEEE

HH OF

& A R 2018 4= 10 H 8 H~2018 /£ 11 H 10 HCREE ~FfEH)

WHE H 3K 34 HIH

MHENE - Job Report &% . Action Plan {ERK/ 33
- PR
GTCC(GT/ST/HRSG/ il 50 & / il 481
BN B A /K ALER
#ﬁ&ﬁ*ﬁE(MT/PT/UT/SUMP/RT)
RIFZ W AR /R T T TA A (R ZY )
- Ee/WEHR
WEHF, ta—~vr T — ZREE O&M, HOENA 77/
NMFE R, B PR, PR
- FEBAT/ A—H— TR
) S #E S EE T2E(HD) FHAE T35
=ZEH T —2 2T LA (MHPS) @& i) T35
FAVEEE ) qﬂﬂ%fﬁ?‘é?é%Fﬁ/RMcﬁ%

REVE BB I IR 5 — R EBAT(EMR B RS
BEVE R IR 2R — 38 B T
- HARSUEIRER

SRR PR (PR SF)/ B AR

WHE ST JICA Fava/BIva AL /BB WHEve 52—/
FEEIT/ AT — 1Y

ZIMAE 10 £ (i) 2.3.2.2 21

- PEAEAHMELTRE . BINFITOWTIL, IR 2.3.2.3 &R
- WHEIZB T AEAHE BORR 2OV T, 3 4 =R
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AT 2.1.5.2

FRIAFIHEE B4 E (T =7)

TEZ =T

Senior Engineer,Gas Turbine Maint./Cairo North Power
Station,Egyptian Electricity Holding Company (EEHC)

[u—

Mr.BADERELDINE Moustafa Esmat Ahmed

Senior Engineer, Turbine Maint./Cairo Power
Station,Egyptian Electricity Holding Company (EEHC)

DO

Mr.IBRAHEM Ayman Ibrahem Mohamed

Senior Engineer, Turbine Maint./Cairo North Power
Station,Egyptian Electricity Holding Company (EEHC)

w

Mr.MEWAFY Abdelrahman Saad Abdelrahman

Operation Supervisor,Operation Management./Nubaria

4{Mr.SAAD Ayman Saad Azer Power Station,Middle Delta Electricity Company /
(EEHC)
5|Mr.ELSAEIDY Ibrahim Ahmed Osman Team Leader,Mechanical Maintenance Dept.,Middle

Delta Electrical Production Company/(EEHC)

Head section engineer, Turbine Maint.Dept/Sidi Krir
Combined cycle pow.stat.,West Delta For Electricity
Production Company / (EEHC)

Mr.ELSHEKH Mohamed Hamdy Ibrahim
Abdelmak

[*2]

Shift Charge Engineer,Operation Dept./Sidi Krir Power
Mr.ABDELHAMID Tarek Moustafa Mohamed [Station,West Delta For Electricity Production Company
/ (EEHC)

3

Head /Dept.Mech.Maint.Eng.,Sidi Krir Power
Mr.AWAD Abdelmoneim Ali Ahmed Mohamed |[Station,West Delta For Electricity Production Company
/ (EEHC)

0

Maintenance Eng,Maint.Dept.of Water Treat./Assiut
Mr.KAOUD Mekhaimer Abozeid Mekhaimer Power Plant,Upper Egypt Electricity Production
Company / (EEHC)

e

Maintenance Eng,Maint.Dept.of Boiler/Assiut Power
Plant,Upper Egypt Electricity Production Company /
(EEHC)

Mr. TAWFIK Mohamed Aboueleyoun Hassan

1 Oraby

(=]
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AT 2.1.5.5

B 2.1.5.5

FUEAFRHHENHE B4 #(T 7 =2+ 2)

TET =

Technician, Turbine Mainten./Cairo Power
Station,Egyptian Electricity Holding Company (EEHC)

[u—

Mr.MOHAMED Emad Abdelrahim Rashidy

Technician, Turbine Mainten./Cairo Power
Station,Egyptian Electricity Holding Company (EEHC)

DO

Mr.IBRAHEM Khtab Ragab

Technician, Turbine Mainten./Cairo Power
Station,Egyptian Electricity Holding Company (EEHC)

w

Mr.SHAHIN Mohamed Said Elsayed

Chief of Turbine Workshop, Turbine
Mr.KALIFA Mohamed Helal Mainten.Dept/Bubaria Power Plant,Middle Delta
Electricity Production Co./EEHC

o

Mechanical Supervisor,Nubaria Power Station,Middle
Delta Electrical Production Company (EEHC)

1

Mr.ABDELHAFEZ Elshahat Abdalla

Technical Supervisor, Turbine Mainten./Sidi Krir
Mr.ABDELAAL Omar Mohamedyoussef Combined cycle pow.stat.,West Delta For Electricity
Production Company / (EEHC)

[*2]

Technical Supervisor, Turbine Mainten./Sidi Krir
Mr.BASHA Ashraf Abdelaziz Combined cycle pow.stat.,West Delta For Electricity
Production Company / (EEHC)

3

Technical Supervisor, Turbine Mainten./Sidi Krir
Mr.ELTAHAN Mohamed Abdallah Combined cycle pow.stat.,West Delta For Electricity
Production Company / (EEHC)

0

Supervisor, Turbines Mech. Mainten./Cairo Power

9|Mr.ABBAS Amir Kamal Abdellatif Station,Upper Egypt Electricity Production Co./
(EEHC)
Supervisor,Mech. Mainten./Elkurimat Power
10|{Mr.ELIAN Samir Ayesh Abdelazim Station,Upper Egypt Electricity Production Co./

(EEHC)

Supervisor,Mech. Mainten./Thermal Power Plant,Upper

11{Mr.MOHAMED Sayed Ali Mahmoud Egypt Electricity Production Co./ (EEHC)
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AT 2.1.6.1

Capacity Development for Operation & Maintenance

of Thermal Power Stations, Egypt 2017

(Engineers/Technicians)

Cairo North
Action Plan

<Cairo North: Engineers/Technicians>

Surrounding equipment is repaired
efficiently

Overall Goal

Project Purpose

skills

Engineer and technicians have enough

Maintenance is done in proper timing

Outputs

@ Internal Training is organized

Activities

7

Engineers who trained in
JICA transfer the training
material and knowledge
to other engineers
&technicians

®@ Communication between
operation section and maintenance
section is done smoothly

Plant r‘neeting room

is used to convene
every Thursday ,
some tea is offered

Organize Meeting in every
Sunday morning

Keep “Daily Round Report”
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WA 2.1.6.1

Capacity Development for Operation & Maintenance of Thermal Power Stations
Egypt 2017
Action Plan (Engineers/Technicians)

Name of the Power Company: Cairo North Power Station

Name of the member: Engineers (Moustafa Esmat Ahmed, Ayman Ibrahim Mohamed
Ibrahim, Abdel Rahman Saad Abdel Rahman) and Technicians (Mohamed Emad
Abdelrahim, Ibrahim Khatab Ragab Khatab, Shahin Mohamed Said Elsayed)
Overall Goal Surrounding Equipment is repaired efficiently

(Core Objective)

Project Purpose 1. Engineer and technicians have enough skills
2. Maintenance is done in proper timing

Outputs 1. Internal Training is organized

(Positive effects by | 2. Communication between operation section and maintenance
implementing the section is done smoothly

Activities)

Activities 1. See separate document “Detailed Plan of Training” for details.

2-1 Invite operation engineers/technicians for bilateral meeting with
maintenance engineers/technicians every Sunday morning to
increase cooperation and share information, experience and lessons
learned.

2-2 Make “Daily Monitoring Round Report” by maintenance team
members every day.

Person & Section | Maintenance department (60 technicians & 6 engineers) and
in charge Operation department (40 technicians & 6 engineers)

Financial Source ( Just some tea money through contributions from Engineers and
Management )

Risk (Possible A-Outages that need continuous work for maintenance we may divide in three shifts to

Obstacles) maintain the turbine in minimum time.

B- Some sister plants may borrow some technicians to help them in their outages.
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Detailed Plan of Training

WA 2.1.6.1

Name of the Power Plant: Cairo North Power Station E.E.H.C (Engineers/Technicians)

Title of the Training

Internal Training

Person/Section in charge

Maintenance Engineers

Things that have to be considered in implementing the Training

- Venue: Power Station meeting room
- Facilities, equipment etc.: TBD

- Lecturers: Engineers & Technicians who joined JICA training, Experienced personnel

within PS

- Financial source: Just some tea money through contributions from Engineers and

management )

Risks (possible obstacles): A-Outages that need continuous work for maintenance we may divide in three shifts to

maintain the turbine in minimum time.

- B- Some sister plants may borrow some technicians to help them in their outages.

Target Group of the Training
Technicians and Engineers

Syllabus

1) Work safety and disaster avoidance

2) Vibration balancing

3) Pump operation and maintenance

4) Welding procedures

5) Valve maintenance

6) NDI

7) Quality Control & Efficiency management

Timeframe
2 hours every
Thursday
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1B ZE A TR

/SN

A4 R ilinb 2 HF—r—h \iE
2018/6/29(4) | 23:45~04:50 |#H) (KIX—DXB) - i
2018/6/30(1+) | 08:15~10:05 |#&) (DXB — CAI) - Cairo

[#5R4E]JICA Egypt Office
2018/7/1(H) | 11:00~12:00 JICA Cairo
[BEE)E DT H—IR—= DX I FTI—=T 7 T =7 M
[#5/4%:1EEHC Office
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[35]7 0y =7 MEZEH A5 HIE - IHE iRt R
[FA1#15E]Sidi Krir 83T
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/130K CEB 17 00 =7 MBS . 2l - O, RTEN QA . A FEFIE (Sidi Krir 557D exandria
EIER=2l
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[35]7 0y =7 MEZEH, FaiEQA
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(35 )7 0y =7 MBI - 5 IR | DHEHEREFTAA . FRIEAHQA
[F5 115 INubaria & 5 Al
14:00~16:00 . _ — —— ___{MDEPC (Nubaria &
(R 7 0= MEEBIL. 20 OSMAR LA A, ol QAL AFHFIE (Nubarie 7D
SINE LD
[R5 IMDEPC Office
9:00~10:30 MDEPC
(357 0y =7 MBI, FaIEAHQA
[#5R5 52 IMDEPC Training Center (Talkha Training Center)
2018/7/5(A) | 10:30~11:00 MDEPC (Talkha Training Center) Cairo
(35 )7 0y =7 MR - 55 IR . IS fiRx R
[F5R%% ] Talkha 38 FE AT
11:00~12:00 MDEPC (Talkha %& 5 )
[ 275 130 - O&MIR I AR AL
2018/7/6(4%) %A Document Preparation — Cairo
2018/7/7(+) %A Document Preparation — Assiut
[##192JUEEPC Office
9:30~11:00 UEEPC
[38]7 oy =7 MR, B OQMIR AR FATEfFQA
2018/7/8(H) Assiut
[35[%: )Assiut BT (WalidiaF& FE )
11:00~15:00 . _ . — —— UEEPC (Assiut 77
(70 =7 MBI, B0 - OSMIR AR A . Ttk QA . AFLHHE (AsstutTEED)
SINE LD R
[#5RI5EJUEEPC Training Center
9:30~11:00 UEEPC (Kriemat Training Center)
[3%]7 vy =7 MU, IHERERX TR A, FRTETQA
2018/7/9(H) Cairo
[FH 5L IKuriemat %8 BT
11:00~15:00 UEEPC (Kriemat’ )

[3#]7 0y oy MEEG, 3% - OXMIRILFHA . FRIEA QA AFRHFE
BN LD
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WA 2.2.1.2

2018/7/100k)

9:00~10:00

[#5RI4E]CEPC Office

(517 02 =2 MIZER - (R AT QA

CEPC

11:00~12:00

[#/if%e ] Cairo NorthZ& AT

14:00~16:00

(BT my =y MEETH 30 - O’MIRILTA AL, FATEFT QA ARFHFE
SN LD

CEPC (Cairo North¥& )

16:30~17:30

[#5R5E]CEPC Training Center

)7 my = MIZER | HHERERGRA, FaTiETQA

CEPC (Cairo North Training Center)

Cairo

2018/7/110K)

15:00~16:00

(35492 1JICA EgyptS#5 T

[ 3655 IWrap up—T 4> 72D HRIFT A

JICA

Cairo

2018/7/12(K)

10:00~12:00

[#5R5E ]EEHC Office

[2% ]Wrap upR—7 17, MoM{ERL - B4

EEHC

Cairo

2018/7/13(4)

18:40~0:25

%8 (CAI-DXB)

HEPNTE

2018/7/14(42)

3:40~17:50

@) (DXB—KIX)
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Nt FEFEAT Z=vh COD (Fuel|Output| GT ST HRSG GEN
Unit-1| Jul-04 | NG |250MW|=Z&E T — NEM | =Z£ER%
Modulel Unit-2| Jul-04 | NG |250MW|=Z£& T. — NEM | = ZEE
CEPC - Unit-3| Jan-06 | — |250MW Ehva — | =ZEEK
(A2 24 Cairo NorthZE
el Unit—4| Jun—06 | NG |250MW GE — NEM GE
Module2 Unit=5[ Apr—06 | NG [250MW GE — NEM GE
Unit—6| Jul-08 | — |250MW — ALSTOM — ALSTOM
Unit=1| Jul-05 | N.G [250MW| Siemens — ALSTOM| Siemens
Unit—2| Aug-05| N.G |250MW| Siemens — ALSTOM]| Siemens
Unit—=3| Sep—05 | N.G [250MW| Siemens — ALSTOM| Siemens
#1 & #2
Unit—4| Sep—05 | N.G |250MW| Siemens — ALSTOM]| Siemens
Nubaria%& & fit Unit-5[Aug-06 — [250MW — MHI — MHI
MDEPC Unit—6| Sep—-06 | — |250MW — MHI — MHI
(hF2EHet L ~ B STF
Unit—1[May—09| N.G | 250MW GE ITALY GE
o _ _ STF
#3 Unit-2| Jul-09 | N.G [250MW GE ITALY GE
Unit-3[Oct-10| — [276MW — ALSTOM — ALSTOM
Unit-1 Aug—06| N.G [2560MW| Siemens — ALSTOM| Siemens
Talkha%& &EFT Unit-2 Aug—06| N.G [250MW| Siemens — ALSTOM]| Siemens
Unit-3 Feb-10| — |250MW — — ALSTOM
Unit-1| Jan—00 320MW —
Conventional
Unit—2 | Mar—-00 320MW —
WDEPC B U, S e i
e SIS Sidi Krir¥& & FT CTGI1 |Aug—09| N.G |250MW | =Z= & T - NEM |=ZE5E
Combined Cycle| CTG2 | Sep-09 | N.G |250MW| =& T — NEM | =285
STG |Aug-10| — |270MwW ANSALD ANSALD
O O
AssiutF& BT Unit—1 Mar-92 [ N.G | 300MW —
e
(Walidia & #7T) Unit-2 Feb-97 [ N.G [300Mw| —
Unit—1|Nov-97| N.G |627TMW — GE Babcock
#1
Unit-2[Aug-98 | N.G |627TMW — GE Babcok
UEEPC Unit—1|Feb—07 | N.G |250MW| Siemens — CMI Siemens
Ryl Q=Ea BPAN
(b= Tyt B #2 Unit—2 | Oct=07 | N.G | 250MW| Siemens — CMI Siemens
Kuriemat & 7& T
Unit-3| Jun-09 | — [250MW — ALSTOM — ALSTOM
Unit-1{ Jan—09 [ N.G [ 250MW GE — CMI GE
#3 Unit=2| Jul-09 | N.G |250MW GE — CMI GE
Unit-3[Oct-11| — [250MW — ALSTOM — ALSTOM

91



Action Plane 7V 7 SNk (55 1 YR 3.4t

L)

AT 2.2.3.2

2 624 S5 B A HR
Mr.BADERELDINE Moustafa Esmat Ahmed Gas Turbine Maintenance Engineer v
Mr.IBRAHEM Ayman Ibrahem Mohamed Turbine Maintenance Engineer v
Mr.MEWAFY Abdelrahman Saad Abdelrahman |Turbine Maintenance Engineer |Due to another business
Cairo North¥& & A

Mr.MOHAMED Emad Abdelrahim Rashidy Turbine Maintenance Technician v
Mr.IBRAHEM Khtab Ragab Turbine Maintenance Technician v
Mr.SHAHIN Mohamed Said Elsayed Turbine Maintenance Technician v
Mr.SAAD Ayman Saad Azer Operation Management. Engineer v
Mr.ELSAEIDY Ibrahim Ahmed Osman Mechanical Maintenance Engineer v

Nubaria%& ZE AT
Mr.KALIFA Mohamed Helal Turbine Maintenance Technician v
Mr.ABDELHAFEZ Elshahat Abdalla Mechanical Technician v
Mr.ELSHEKH  Mohamed  Hamdy  Ibrahim Turbine Maintenance Engineer v
Abdelmak
Mr.ABDELHAMID Tarek Moustafa Mohamed Operation Dept. Engineer v
Mr.AWAD Abdelmoneim Ali Ahmed Mohamed  |Mechanical Maintenance Engineer v

Sidi Krir%& BT
Mr.ABDELAAL Omar Mohamedyoussef Turbine Maintenance Technician [Due to another business
Mr.BASHA Ashraf Abdelaziz Turbine Maintenance Technician |Due to another business
Mr.ELTAHAN Mohamed Abdallah Turbine Maintenance Technician |Due to another business

X . Mr.KAOUD Mekhaimer Abozeid Mekhaimer Maint.Dept.of Water Treat. Engineer v

AssiutZ& E AT

(Walidia%& )
Mr.TAWFIK Mohamed Aboueleyoun Hassan Maint.Dept.of Boiler Engineer v
Oraby
Mr.ABBAS Amir Kamal Abdellatif Turbine Maintenance Technician v

Kuriemat % &7 Mr.ELIAN Samir Ayesh Abdelazim Mechanical Maintenance Technician v
Mr.MOHAMED Sayed Ali Mahmoud Mechanical Maintenance Technician v
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meeting title

Capecity Duilding for Opesation & Mauntenance of Thermal Power Plant
in Arab Republic of Egrpt

*ied Attendance List

Date: - = July 2018

Time ¥ : ot = = =

Place
Name Fositiom Compant Rignalure
—
il I8 Kansai Electric Power
I?CA / poswver with heart
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THE PROJECT FOR CAPACITY BUILDING FOR OPERATION AND MAINTENANCE OF
THERMAL POWER PLANT IN ARAB REPUBLIC OF EGYPT

10! Kansai Electric Power
power with heart

9 )
JICA

S RT

Japan International Cooperation Agency (JICA)
The Kansai Electric Power Co., Inc.

Contents

1. Project Summary

2. O&M Training in Japan: OCT/NOV, 2018

3. Selection Criteriafor Next Participants:
Engineers & Technicians

4. Summary on the Mission for Next Step
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1. Project Summary

This JICA project aims to implement capacity building for O&M at Thermal
Power Plants (TPPs), in order to make continuous technical support for
EEHC.

Project Purpose

Capacity of O&M of Thermal Power Plants (TPPS) is

S strengthened.

Project Goal Training capacity on O&M of EEHC is strengthened.

Project Output

Output 1  Training needs are identified based on current situation of O&M.

Capacity of instructors as well as engineers and technicians of

Output2 EEHC and its affiliated production companies is enhanced.

Output3  O&M training activity at TPPs is reviewed.

1. Project Summary

Targeted Type of . _
Power Generation Gas Turbine Combined Cycle (GTCC)
Thermal Power Plants (TPPs) of EEHC and its affiliated

Project Sites . )
production companies

Ministry of Electricity and Renewable Energy (MoERE)

Egyptian Electricity Holding Company (EEHC)

Cairo Electricity Production Company (CEPC)
Counterpart East Delta Electricity Production Company (EDEPC)

Middle Delta Electricity Production Company (MDEPC)

West Delta Electricity Production Company (WDEPC)

Upper Egypt Electricity Production Company (UEEPC)

Beneficiaries Engineers & technicianstrained by JICA and their trainees

October 2017 — September 2019

Duration 2 years)
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1. Project Summary: Work Flowchart

CcY CcY CcY
2017 2018 2019
4Q 1Q 2Q I 3Q 4Q 1Q 2Q 3Q 4Q
In Jepen . K K
Activity
In Egypt D 1% Follow-up, ] 20|Follow-up
Output 1: Supvey Survey
Training needs are identified
based on current situation of
O&M. J
Output 2: . Preparingthe ' Reviewing the activity that
Capacity of instructors as well as i traningprogram | participants disseminate their |
engineers and technicians of EEHC g [N R— Ll : knowledge and skills obtained in |
and its affiliated production ; Training of >

i thetraining program in Japan to |

Output 3:
O&M training activity at TPPsis
reviewed.

companiesis enhanced. | participantsin Japan ' other colleaguesat TPPs.
| | S 1%

Documents:
1. Progress Report
(Interim Report)

Progress

Report Fina}lReport

2. Project Completion Report

2nd Year (Plan)

(Final Report)

< 1% Year (Completed)

<

D

1. Project Summary: Actual Itinerary of Follow-up Survey! s ]

Date Activities Contents
i Meeting ] EEHC Briefing on the Interim Report
2.4ul. | Mon —— Cairo — - -
! SiteVisit EEHC Training Center Interview with each counterpart and
! Meeting Site Visit at the these TPPs/Training Centers.
3.aul. | Tue ——— Alexandria | Sidi Krir Power Station = - ~
i Site Visit EGYFT , . -
: ¥ e = 2= BV 3 R
: Meseting _ | WDEPC ! Fier= A4
' Alexandria — LERYh 1
4.3ul. 1+ Wed o WDEPC Training Center i bl ey
| Site Visit L e ) [ i
, Nubaria | NubariaPower Station il
i .-
! Meeting MDEPC 1™ = A
. ; Nl d ANARLL
5dul. | Thu o Talkha | MDEPC Training Center 4
! Site Visit - 1 -\ = .9
! Talkha Power Station %
! Meeting UEEPC 3 -}
8.Jul. ! Sun —— Assuit - - |
! Site Visit Assuit Power Station |
! . . UEEPC Training Center '
9.dul. | Mon Site Visit Kuriemat - -
! Kuriemat Power Station
i Meeting CEPC ] e R L -
10.0ul. | Tue - Cairo | CEPC Training Center S
i Site Visit - -
i Cairo North Power Station
11.ul. i Wed Pre-Meeting Cairo JCA Members Preparation for the Wrap-up Meeting
12.3ul. i Thu | Wrap-up Meeting Cairo All Members Briefing on the Survey Report
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Contents

1. Project Summary

2. 0&M Training in Japan: OCT/NQV, 2018

3. Selection Criteriafor Next Participants:
Engineers & Technicians

4. Summary on the Mission for Next Step

2. O& M Training in Japan: Participant’s Comments

Espe0|ally Useful Required Addltlonal

@ We need more practical @ Basic Training of Vibration @ Welding Quality

training (participation in (Balancing) Management in Japan
turbine inspection) and more @ Non-Destructive Inspection @ Heat Recovery Steam
technical-advanced @ Introduction of the latest Generator (HRSG)
training (not beginner). technology in GTCC Maintenance

@ The programis theoretical @ GT & High Temperature Parts
but we need practical alot. / Maintenance of GTCC

@ Practical application
should be more than
theoretical lectures.

Engineers

@ We need mor e technical- @ Metal Material @ Practical Skill at Rotary
0 advanced training. @ Experiential Safety Training Equipment (Alignment
§ @ We need moretimein @ Welding Procedure and Balancing)
s comparison with training Management @ Participationin GTCC
g contents @ Basics of Non-Destructive Over haul
[ Inspection Skills
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2. O& M Training in Japan: I mportant Assumption o]

Finding of thisMission: Thermal Power Plants (T PPs)
U TPPs are so well operated and maintained that EEHC can attain high
O&M quality of TPPs, despite of some technical issues.

U Aging GTCCs have concern of Flow Accelerated Corrosion (FAC)
in Heat Recovery Steam Generator (HRSG) .

U Some TPPs require “energy management” followed by O& M cost
reduction and higher availability factor: major technical troubles and
the latest maintenance technology in case of Japanese GTCC etc.

Finding of thisMission: JICA-trained Engineer s/Technicians
U JICA trained engineers & technicians are utilizing their knowledge and
skills obtained in Japan, through not only dissemination to other
colleagues but also actual trouble-shooting at TPPs.

U Engineers shall take the responsibility of O& M wor k implemented
by technicians.

2. 0&M Trajning in Japan: GTCC Line—up of EEHC
-
Cairo South 1 1x110L 155 NG/LFO 1995
Cairo [ Cairo North 4x250+2x250 1500 NG/LFO 2004-'06-' 07-'08
North Giza 6x250+3x250 2250 NG/LFO 2014-'15-16
East Delta Damietta 6x132+3x136 1200 NG/LFO 1989-1993
@ Talkha 8x19.5+2x40 236 NG *79-80-1989
FAC in HRSG Talkha 750 2x250+1x250 750 NG 2006-2010
_ Nubaria 1,2 4X250+2x250 1500 NG/LFO 2005-2006
'\’I'D'g‘:;e Nubaria3 2x250+1x250 750 NG/LFO 2009-2010
Remarkable || Mahmoudia 8x21+2x50 268 NG/LFO 1983-1995
issue of FAC El-Arf 2x250+1x250 750 NG/LFO 2009-2010
in HRSG Banha 2x250+1x250 750 NG/LFO 2014-2015
Wedt Delta Da-\m-anhc-)ur 4x25+1x58 158 NG/LFO 1985-1995
Sidi Krir 2x250+1x250 750 NG/LFO 2009-2010 ]
Upper Kuriemat 1 2x250+1x250 750 NG 2007-2009
Egypt | Kuriemat 2 2x250+1x250 750 NG 2009-2011
Burulls 6x400 (Gas Unit) 2400 NG/LFO 2017
Siemens Beni Suef 6x400 (Gas Unit) 2400 NG/LFO 2017
New Capital 2x400 (Gas Unit) 800 NG/LFO 2017
*Source: EEHC Annual Report 2016/2017
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2. O& M Training in Japan: I mportant Assumption

Finding of thisMission: Training Centers (T/Cs)
U EEHC has various training curriculum from management skill in
L eaders Development Center (LDC) to technical expertisein T/Cs of
each Electric Production Company (EPC).

U T/Cs have O&M training program including mechanica workshop,
but thereis still room for reinforcing O& M training program
(especially GTCCQC).

U While every T/C implements safety management, some TPPs are
expected to enhance Health, Safety and Environment (HSE),
especially safety.

U Some T/Cs have old-fashioned training facilities (under renovation),
and have potential needs such as non-destructive inspection and
remaining life assessment for aging main equipment of TPPs,

2. O& M Training in Japan: Training Program
U Introduction of the latest technology in TPP U Introduction of the latest technology in TPP
a [Experience—based Safety Training ] u rExperiential Safety Training )
U Human Resource Development . U~ Welding Procedure Management
U Qudity Management Prgﬁtill(l:al {LExperiential Quality Training )
U Thermal Efficiency Management 1 Metal Material
U |Basic Training of Vibration (Balancing) u [Over hauling Rotary Pumps )
U (Non-Destructive Inspection U | Basics of Non-Destructive Inspection Skills )
U |GT & High Temperature Parts/ Maintenance of GTCC

U Maintenance of High Temperature and High Pressure Piping

(inc. HRSG/Generator)

U Remaining Life Assessment (advanced) U Qccupational HSE (especially Safety)
U Feed Water Treatment Workshop U General System and Outline of GTCC
U Site Visit on TPP and Manufacture's factory U Site Visit on TPP and Manufacture’s factory
U Lessons Learned from Accidents U Prevention of Accidents and Disasters
U Participation in GTCC Overhaul U Participation in GTCC Overhaul
U Human Error Prevention U Methodology to Formulate Action Plan
U Welding Quality Management in Japan
U Effective Maintenance for Quality Electric Power
Infrastructure
U Methodology to Formulate Action Plan * New training subjects as shown in blue underlined & boldfaced type
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Contents

1. Project Summary
2. O& M Training in Japan: OCT/NQV, 2018

3. Salection Criteria for Next Participants:
Engineers & Technicians

4. Summary on the Mission for Next Step

3. Selection Criteria: Important Assumption

Finding of thisMission: TPPsand T/Cs
U Each EPC hasits own T/C and implements its own training program
for engineers and technician, but thereis still room for reinforcing
O&M training program (especially GTCC) in some T/Cs.

U M echanical participants are preferable to electrical and C&l,
considering foreseeable aging impact on O&M quality and cost in the
near future.

U Thereisno officer dedicated only for instructors. At the request of
T/Cs, leading officer of TPPs usually implements training course as
instructor.

Suggestion from JICA Expert
U Target should be leading engineer s and technicians who are capable
of disseminating their knowledge and skills obtained in O& M
training in Japan to other colleagues at TPPs.
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3. Selection Criteria for Next Participants
Qualification (Technicians)
Number 10 persons per annual 10 persons per annual
Training Term About 1 month About 3 weeks
Be aleading engineer working on Be aleading technician working on thermal

thermal power plants, and has expertise  power plants, and has expertise related to

Current Duties  related to mechanical engineeringin mechanical work in GTCC, who are
GTCC, who are capableto be capable to be instructorsto train other
instructorsto train other engineers. technicians.

Experiencein Havefrom 5to 10 years experiencein thefield O& M of GTCC including GT, ST
therelevant field and HRSG.

Educational o Be adiploma of technical high school or
Be agraduate of university .
Background college, or higher
Have a competent command of spoken
TS and written English. AL
Health Must bein good health, both physically and mentally, to participate in the programin

Japan.

*1:Lecture will be made in Japanese and translated to English or Arabic. Course materials will be prepared in English, and participants are expected
to prepare job reports and action plans in English.

Contents

1. Project Summary
2. O&M Training in Japan: OCT/NOV, 2018

3. Selection Criteriafor Next Participants:
Engineers & Technicians

4. Summary on the Mission for Next Step
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4. Summary on the Mission for Next Step

U Request for Next Step:
Giving us comments from Egyptian side for Minutes of Meeting (MoM)
by JUL 31, 2018, if any, especially,
@ O&M training program in Japan, and
@ Selection criteriafor next participants.

U Undertaking by Egyptian Side:
@ Selecting participants based on the selection criteria (by AUG 15, 2018),
@ Securing other operational cost if necessary and
@ Reporting O& M training activity at TPPs implemented by JICA-trained
engineers & technicians.

U Undertaking by Japanese Side:
@ Conducting the O& M training in Japan for each 10 engineers/technicians
as participants (OCT/NOQOV, 2018), and
@ Reviewing O&M training activity at TPPs implemented by JICA-trained
engineers & technicians.

e W

7 e = s i e
w48  Hiroki HIRAHATA (Foc

al Point)
hirahata.hiroki@b5.kepco.co.jp
Thermal Power Division

The Kansai Electric Power Co.,Inc.
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Current Situation: Power Supply and Demand

No additional thermal power plants are needed under the 8th

Five-Year Plan (2017-2022), EEHC (2016/17°1)

Current Situation

UM eeting the peak load in
2016/2017 that reached 29,400MW without
load shedding.

Ul ncrease of total installed
capacity to the unified national grid up
to 45,008MW, including Fast Track Plan

(3,636MW) and Siemens Project
(5,600MW).

{iConsequently, progressive | NCIr €ase Of

I eser ve mar gin relative to peak load.

*1: EEHC Annua Report 2016/2017

50,000
45,000
40,000
35,000
30,000

2 25,000
20,000
15,000
10,000

5,000

0

Installed Capacity against Peak L oad

45,008

35,220
Reserve Mar g| n

2012/2013 2013/2014 2014/2015 2015/2016 2016/2017

===l Renewable &= Steam k== Hydro

=t CCGT =i Gas - Peak Load

Current Situation: Diversifying Generation Capacity Mix

Current Situation™?

U Excessive reliance on ther mal assets (90+% of installed capacity)

U Frequent power outages due to natural gas and fuel shortage

Various countermeasures to OVer come

the undiver sified power
generation mix taken by EEHC.

Recent Activity for Improving Energy Mix

U Therenewable energy will generate over
20% of electricity.

U Clean coal thermal power plant will be
installed.

U Nuclear power plant will be installed.

*1: MOERE Addressing Egypt's Electricity Vision 2015

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

@ Therma (NG, HFO)

Generation Capacity Mix
from 2016/2017 to 2022

2016/2017

2022
EHydro & Wind & Solar & Coal
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Current Situation: Drastic Changein role of TPPs

In the near future, many existing thermal power plants are increasingly
required to SWitch the operation from base & cyclic to
peak (including standby reserve).

Main Dominant Factors;
U Recent peak load growth relatively stable.
No moredrastic change in demand growth expected in next decade.
U Brand-new clean coal/nuclear power plant as base load operation.
U Positive installation of intermittent renewable energy sources.

Supply / Demand (MW)

2016/2017 s Foreseeable Future (after 2027)
2
e
c
]
£
[}
Q
>
o
o
>
n
0:00 12:00 24:00 0:00 12:00 24:00
Daily hour Daily hour

B Hydro, - Renewable, I Thermal, " Nuclear & Clean Coal

|ssuein O& M of Thermal Power Plants (TPPs)

Foreseeable Critical 1ssues (O& M needs)

U Frequent Partial Load
Thermal efficiency deteriorates at the partial load because power plants
are designed to attain the best performance at the rated output

U Frequent Start-up & Shut-down
TPPs suffer from not only creep damage at base & moderate cyclic operation but also
fatigue damage at intense cyclic & peak operation.

Ul/3 installed capacity is over 20 years.
Aging impact on O& M quality and cost (especially major overhaul)

U Increase in Standby Reserve
Standby reserve TPPs require some amount of fixed O&M cost.

U Considering the current situation, EEHC is expected to Improve plant

per formance and respond to peak demand fluctuation:
Thermal efficiency, availability factor and unplanned outage rate etc.
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K ansai’s Technical Solutions

Kansai Electric: Long history in Responding demand fluctuation

In Kansai’s power generation portfolio, LNG and Oil thermal power plants have been
responding to peak demand fluctuation and contribute to the consistent and stable supply of
electricity.

Hydropower (Pumped-stor age) Peak ~ Standby Reserve

«Cost: High

/ *Flexibility: High

LNG: Cyclic ~ Peak L oad
«Cost: Middle ~ High

*Flexibility: Middle
\ Base L oad

Oil-fired

Demand for pumping-up

Coal-fired

Purchase
(from other utility companies)
«Cost: Low
*Flexibility: Low
Hydropower
S Base L oad
Nuclear *Cost: Low
*Flexibility: Low
0:00 12:00 24:00
Daily hour
K ansai’s Technical Solutions

Kansal has accumulated precious experience and maintained technical
knowledge and skill of high quality O&M for over 65 years.

The following know-how contributesto |ow degradation of thermal
efficiency and low unplanned outager ate; for example,

” {3

“thermal efficiency management”, “non-destructive inspection”, “safety management”,
“quality management”, and “remaining life assessment” etc.

Thermal Efficiency™?! Unplanned Outage Rate'?
—C|ean Coal = GTCC ~—Cl|ean Coal GTCC
55.0% 5.0%
50.0% 4.0%
3.0%
45.04% — e
2.0%
s /\\
1.0% \\\/
35.0% 0.0%
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2012 2013 2014 2015

*1: Gross, LHV basis

*2: Unplanned Outage Rate (%) =

No. of days of unplanned outage/ (No. of days of operation + No. of days of unplanned outage)

2016
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General Information: Kansai Electric Power Co., Inc.

A
Kansai Region-

d .o g Tokyo

g e @
L - bl PR |-
R

n Established in 1951
n Electricity Sales : 127,516 GWh
N The authorized Capacity : 36.6 GW

Capacity (2017)
________________________ Fossil Fuel

maraarseza ) Tl et Coal
M Coal Plant i 4 W irS
B Gas Plant “';,_%4'--- s AR Fossi| UM - - o,
A GTCC Plant —- "d;;:l._..-.‘n...:-. u_l- = Nuclear
H Oil Plant izl m Hydro

Renewable energy etc.
Kansai’'s O Project
ansal S Vverseas Frojec

Ireland : Evalair Taiwan : Ming-Jian Taiwan : Kuo Kuang CCGT US (New York) : Empire
228MW Wind TTMW Hydro 480MW CCGT 635MW CCGT
Kansai: 24% IXGITEE 285 Kansai: 20% since 2006

since 2005

since 2017

Singapore :
3,300MW

Kansai:15% since

UK-Germany;
NeuConnect T/L
(1400MW, 18.3%)

Laos :

Kansai: 25% since 2017
Philiopines :
San Rogue
436MW Hydro
Kansai: 50% since 1998

2008

14 Projects in 11 Countries
Net Capacity 2.57GW
(1.59GW in Operation)
US (Pennsylvania) :

b
L
L}
i | Hickory Run
(1000MW, 30%)

Nam Ngiep Hydro
(291MW, 45%)

Thailand : Rojana SPP  Australia : Bluewaters (47MW, 49%) 768MW CCGTL, -t --tange
505MW (CCGT Co-generation) 459MW/(Coal-fired) Kansai:17.5%
Kansai:39% since 2003 Kansai: 50% since 2013 (As of 11" JUN 2018) since 2016

Indonesia :
Tanjung Jati B EXP.
‘&
US (New Jersey) :

Indonesia :
Rajamandala Hydro i [Lageiioe
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Kansai’'sGTCC and Coal Fired Power Plants

il Syvtarm mep

,.L_""' N WLengih of transmissbon §nes [rosbe lengih)

18,734 m ——— .

WLength of distribution limes irowte lengthi

131,479 km

W Number of tubstation: Wi ®

-
o v
W My

Legends
W Fhyrepaes pleer

W Pasiem e 4R
et e pland

0 AR

& Lwkchirg wrion

B Corvesvie: staton

IS\JEI?\.'!

| T pot=i mrth ot
e T
e - ik
®@Sakaiko . .
Power Plant  Unit Fuel Manufacturer Capacity COD
5 LNG (GTCC) MHPS 729 MW 1995.4
Himeji No.1 K R
6 LNG (GTCC) | Hitachi (GE) 713 MW 1996.5
Himeji No.2 1-6 LNG (GTCC) MHPS 481 x 6 MW 2013.8 - 2015.3
Sakaiko 1-5 LNG (GTCC) MHPS 400 x 5 MW 2009.4 - 2010.9
Maizuru 1 Coal MHPS 900 MW 2004.8
2 Coal Toshiba (IHD) 900 MW 2010.8
]
Kansai’'s GTCC Performance | mprovement

Conventional J-class GT (kg-CO2/kWh)
(%) G-class GT 60 (deg.C)

60 58 ) —1,650 [0.50
0.470 _
= F-class GT o 1,600 —1,600

~ 54 oL 0]
% 5° P —1,550 g 045 g
= / 1,500 g 5
> —1,500 £ 7
2 50 8 o040 E
(0]

2 0376 0.36 1450 § o
5 | 3 S
E 45— . 1,400 3 | o5 s
5 42 1,350 | \0-327 5 =
< ] —1,350 O S
@ ¢ S
O 407 Himeji No.1 unit5 Sakaiko unitl Himeji No.2 unitl—1,300 —0.30 ©
o ( I(Apr.1|995) . . I(Apr.2|009)| . . (Augl.2013l)

))1994 1995 1996 199%/ 2008 2009 2010 2011 2012 2013 2014
Year

N 30% reduction of fuel consumption and carbon dioxide emission

compared to conventional power plants.
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Kansai’s Operational Performance

Gross Thermal Efficiency X Unplanned Outage Rate

55.0% 4.0%

_—m——— ——
50.0%
2.0%
480% o — /

Vv

-

40.0% 0.0%
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2011 2012 2013 2014 2015
—Coal —LNG-CCGT LNG-CONV —~Coal —LNG-CCGT LNG-CONV
X Gross Thermal Efficiency : electricity generated/energy input LNG-CONV: LNG Conventional

X Unplanned Outage Rate :
unplanned outage days/(operation days+ unplanned outage days)

N Able to keep a high level of Gross thermal Efficiency and a low level
of Unplanned Outage Rate

N Tackling various troubles and improving operational efficiency
constantly.

Updated Business Environment in Japan

Before

N 10 Electric Power Companies
dominated and controlled the
market.

After
N Full liberalization of the electricity
market in 2016
N Opening a new market
- 200 billion USD market scale
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K ansai’s Technical Service Strategy
Iémw'_HW New Services & Products
xperience
Existing New
Enhance Existing Business Profits Develop New Services & Products
a0 @ p Reform Cost Structure p Integrate our Know-How with
é g « O&M Optimization Advanced Digital Technology
a = * Fuel Conversion * Operation Optimization using Al
Q M
o
3%
O
1]
1)
4 Expand Business Domain Challenges to New Field
é ’g P Provide Solution Services P Provide New Services & Products
& 8 » Engineering Services to New Markets
9 . uppo. * Remo onitoring Service
Zg 0&M Support Remote Monitoring Servi
Z S
S

K ansai Value Creation Service K\NalCS

A Value

+Consideration all *Maintain/Improve
the key points with efficiency & availability
significant impacts *Solution for operational
at operation stage issues

*High feasibility
planning

*Minimize potential
risks

*Prevent potential
construction troubles
+Shortening schedule

-Original *Low feasibility
Plant Value *Unbalanced design . Cost/Time overrun | .Deterioration
*Potential risks +Accidents -Outage

B Comprehensive solution for managing Power Plant
B Provide “Value Creation” service integrated with IoT / Al technology
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Challengesin Optimizing O& M at K ansai

Operation Optimization Maintenance Optimization
Enhancing plant power output & * Applying CBM instead of TBM

efficiency * Introducing advanced device &
Unplanned Down Time Reduction method

Maintenance g, - _ <4
i el b

Big Data Analysis + @ 10T /ICT devices g -
System with Al ble el @ Advanced device kst o

Data Management Infrastructure

Early Anomaly Detection System (Before Installation)

Operators are notified of alarm if any actual value of operating data is detected
beyond limit, which is NOT adjusted according to various operating condition.

4 N\

| B

nes
Alarm ) o
Set [ Alarm: High Limit

|~ |-

Actual P\
Value /]

L Operating Data )

Time
Conventional
Type
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Early Anomaly Detection System (After I nstallation)

Early anomaly detection system helps operators to detect symptom of trouble
earlier, by setting expected band through big data analysis system.

| || =
nes -~
Alarm ) o
Set { Alarm: High Limit
L Controller ) m s
> . — o
) Alarm: Deviation
beyond expected band

Actual
Value

Operating Data

\ J
e . —)
L=]+].+ /
-C’-. |‘

Early Detection |I

i| v F H| el Expected Time
e e —| | )g);r?de iy Conventional
| B=d Band Anomaly Type
Big Data Analysis [ Detection
System
K ansai’'s Remote Monitoring Service —4<Yacs

Customer’s Thermal Power FerviorTe MomToriveg DENTER

Station - Expert Operators
. : : 3 n -

Together with real-time notification by the early anomaly detection system with Al,
our experienced O&M expert provides total solution from user's point of view
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| ntroducing Advanced Device and M ethod: Drone

By using drone, it is possible to implement inspection work without assembly &
disassembly of scaffold in Kansai's TPP.
More safety, Shorter maintenance period and Cost-saving !

Example: Inspection work at coal silo

(Before) Inspection by scaffold

Inspection points

Coal Silo in Kansai’s TPP

(After) Inspection by drone

Photo

Capacity 100,000 ton

Height 80m Height 15m
Dlametcer 6(_) m Total Area | 600 m?
Quantity 5 pieces

7

Flight path

1

Photo

O&M Training Participants: Engineers (1% Year Completed: 2017)

Mr. BADEREL DINE Moustafa Esmat
Ahmed

2 Mr. MOHAMED Ayman lbrahem

3 Mr. ABDULRAHMAN abdelrahman Saad

4 Mr. AZERQ Ayman Saad

5 Mr. ELSAEIDY Ibrahim Ahmed Osman

Mr. ABDELMAKSOUD Mohamed
Hamdy Ibrahim

7 Mr. ABDELHAMID Tarek Mousafa

Mr. MOHAMEDAWAD Abdelmoneim
Aliahmed

9 Mr. MEKHAIMER Mekhaimer Abozeid

Mr. ORABY Mohamed Aboueleyoun

10 Hassan

CEPC

CEPC

CEPC

MDEPC

MDEPC

WDEPC

WDEPC

WDEPC

UEEPC

UEEPC

Cairo North

Cairo North

Cairo North

Nubaria

Nubaria

Sidi Krir

Sidi Krir

Sidi Krir

Assuit

Assuit

Senior Engineer
(GT Maintenance)
Senior Engineer
(Turbine Maintenance)
Senior Engineer
(Turbine Maintenance)
Supervisor
(Operation Manager)
Team Leader
(Mech. Maintenance)

Head Engineer
(Turbine Maintenance)

Shift Charge Engineer
(Operation)
Head Engineer
(Mech. Maintenance)
Maint. Engineer
(Water Treat)

Maint. Eng.
(Boiler)
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O&M Training Participants. Technicians (1% Year Completed: 2017)

- Participants EHHC

Mr. MOHAMED Emad Abdelrehem
2 Mr. IBRAHIM Khtab Ragab
3 Mr. SHAHEN Mohamed Saaed
4 Mr. KALIFA Mohamed Held
5 Mr. ABDELHAFEZ Elshahat Abdalla
6 Mr.ABDELAAL Oma Mohamedyoussef
7 Mr. BASHA Ashraf Abdelaziz
8 Mr. ELTAHAN Mohamed Abdallah
9 Mr. ABDULATIFAmir Kamal
10 Mr. ABDELAZIEM Samir Ayesh

11 Mr.MOHMOUD Sayed Aly

CEPC

CEPC

CEPC

MDEPC

MDEPC

WDEPC

WDEPC

WDEPC

UEEPC

UEEPC

UEEPC

Cairo North

Cairo North

Cairo North

Nubaria

Nubaria

Sidi Krir

Sidi Krir

Sidi Krir

Kuriemat

Kuriemat

Kuriemat

Technician
(Turbine Maintenance)
Technician
(Turbine Maintenance)
Technician
(Turbine Maintenance)
Chief
(Turbine Maintenance)

Mechanical Supervisor

Technical SV
(Turbine Maintenance)
Technicd SV
(Turbine Maintenance)
Technical SV
(Turbine Maintenance)
SV
(Turbine Maintenance)
sV
(Mech. Maintenance)

SV
(Mech. Maintenance)

e o R e o e e el o e

o I e

O&M Training in Japan: Training Program (1% Year Completed: 20

Develop Capacity of | nstructors of TPP

Introduction of the latest technology in TPP
Experience-based Safety Training

Human Resource Development

Quality M anagement

Lesson Learned from Accidents

Thermal Efficiency M anagement
Basic Training of Vibration (Balancing)
Non-Destructive | nspection

GT & High Temperature Parts/ Maintenance of
GTCC (inc. Remaining L ife Assessment)

Feed Water Treatment
Site Visit on TPP and Manufacture's factory

Conduct Trainings at each TPP by the
Instructors

Job Report Presentation
Methodology to Formulate Action Plan

Presentation about Action Plan

n Develop Capacity of Instructors of TPP

U Introduction of the latest technology in TPP
U Experiential Safety Training

U Welding Procedure Management
U Experiential Quality Training

Q

U Valve Maintenance skills and Overhauling Motors
U Maintenance Technique of Industrial Instruments
U Basics of Non-Destructive | nspection Skills

Metal Material

U Maintenance of High Temperature and High

Pressure Piping

U Prevention of Accidents and Disasters

U Site Visit on TPP and Manufacture's factory
N Conduct Trainings at each TPP by the

Instructors

U Job Report Presentation

U Methodology to Formulate Action Plan

U Presentation about Action Plan
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O&M Training in Japan: Photos (1% Year Completed: 2017)

Wl e T ] ]
Jue W ;
= Vg
’. B, :"h» al}"' A ke

-

Engineers: Presentation about Action Plan  Technicians: Bascsof Non-Destructive | nspection Skills

Action Plan in Cairo North & West Delta (1% Year Completed: 2017)

[ Cairo North (Engineers/Technicians)]

Overall Goal | Project Purpose

Surrounding Engineers and Internal training is U JICA-trained engineers
equipment is technicians have organized. transfer the training material
repaired enough skills. and knowledge to other
efficiently. engineers & technicians

U Plant meeting room is used to
convene every Thursday, some
tea is offered.

Maintenance is Communication between U Organize Meeting in every
done in proper operation section and Sunday morning.
timing. maintenance section is U Keep “Daily Round Report”.

done smoothly.
[West Delta (Engineers/Technicians)]

Overall Goal | Project Purpose

Maintenance is Employees do their There is an institutionto U Provide an award competition
done efficiency  duties as planned. praise those who work hard.  to encourage those who work

hard.
Workers are skilled enough 1 Organized TBT (Tool Box Talk)
to know the importance of among colleagues to share
their duties. experience.

U Provide training opportunities
for workers
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Action Plan in Middle Delta (13 Year Completed: 2017)

[Middle Delta (Engineers)]

Overall Goal | _Project Purpose

Surrounding Spare parts are Right maintenance plan is O Improve maintenance

equipment is available to do made and followed planning skill.

repaired maintenance. U Organize training to brush up

efficiently. skills, in order to grasp
current condition of the
machines

[Middle Delta (Technicians))

Overall Goal | _Project Purpose

Surrounding Required Spare parts are purchased Prepare purchase order for

equipment is maintenance is on time. required spare parts at specified

repaired implemented in intervals.

efficiently. proper way. Skilled human resource is Internal training is organized.
enough.

Action Plan in Upper Egypt (1% Year Completed: 2017)

[Uvpver Egvot (Engineers)]

Overall Goal | Project Purpose

Surrounding Spare parts are Spare parts are ordered on U Make a plan early enough.
equipment is ready to use. time. U Begin to process the
repaired paperwork and make purchase
efficiently. order according to the plan.
There is efficient workshop. 1 Organize training for
engineers.
U Repair the old parts in
workshop

[Upper Egypt (Technicians)]

Overall Goal | Project Purpose

Surrounding Required Monitoring tool is used for U Inspection sheet and time
equipment is maintenance is daily operation. table are developed.

repaired implemented in Technicians have enough U Information and experience is
efficiently. proper way. skills. exchanged among technicians

at the weekly meeting.
U Training is provided to
improve skills.
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Activity Report on Action Plan (1% Year Completed: 2017)

Number of Trainees (Engineers: 10, Technician : 11)

Question

Cairo

Engineer(3)/
Technician(3)

MDEPC

Enginee

r(2)

Technician(2)

WDEPC

Engineer(3)
/Technician(3)

UEEPC

Engineer(2)

Tech.
(3)

Is training in Japan
effective? Yes Yes Yes Yes
g Need to develop
g What kind of Action programs to fill ~ Spare parts are Following action
O Plan is effective for the gap between available to do To be confirmed plan with sector
improving O&M?  expected and maintenance. head- trainees
actual.
Implementation -g
status of the Implemented Implemented Implemented Implemented =
training program S
= . . [}
How many timesa 2~3 times per Every daily work <
E month? month. permit, Monthly 3 months e
-bﬁn The number of
& How many people people :
.5 have participated in 20 person participating in tAhI(Ie %Ogle;gclrjne;n': 60 person
& training so far? the training is not P
specified.
Feeling the effect of
the training Yes Yes Yes Yes

Targeted Scope of Capacity Building for O& M at TPPs

Training in Japan will focus on maintenance knowledge and skill,
especially mechanical field in GTCC.

Operation Training: More Suitable Condition (especially advanced course)

U Collectivetraining for oper ator sin shift team.

U Using actual facilities or simulator which has same specification as current workplace.

U Learning operation knowledge and skill including nor mal/ur gent oper ation.
Manufacturer’s support in the workplace seems mor e effective.

Maintenance Training: More Suitable Condition
U Collective training for engineer stechnicians with equal competence.

U Using main equipment which has same type of power generation as current
workplace.

U Learning maintenance knowledge and skill including updated trouble-shooting.

U M echanical preferableto electrical/C&I, considering foreseeable aging impact on O&M
quality and cost in the near future.

From utility’s viewpoint, Kansai can contribute to EEHC more effectively.
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F2ARIAFHENHE B4 E (o =7)

TEZ =T

Head of Tech.Affairs

Technical Affairs Sector for Production Companies
Egyptian Electricity Holding Company (EEHC) /
MOERE(2016)

[um—y

Mr.OTHMAN Medhat Sayed Mahmoud

Director of Boiler Dept

West Delta Electricity Productoin Co. (WDEPCo.)
Egyptian Electricity Holding Company (EEHC) /
MOERE(2016)

DO

Mr.NAKHLA Essam Attia Nagib

Shift Charge Engineer

West Delta Electricity Productoin Co. (WDEPCo.)
Egyptian Electricity Holding Company (EEHC) /
MOERE(2017)

w

Mr.KAMAR Tamer Farouk Aly Hassan

Shift Charge Engineer

West Delta Electricity Productoin Co. (WDEPCo.)
Egyptian Electricity Holding Company (EEHC) /
MOERE(2012)

o

Mr.TELEB Farag Elsayed Ibrahim

Gas Turbine Mec.Maint.Eng.
New Talkha Compined Cycle Power Plant

o|Mr-EMARA Ahmed Elsayed Azzazi Middle Delta fElectricity Productoin /(EEHC) /
MOERE(2005)
Lead Operation Eng.
Mr.YOUNIS Ibrahim Mohamed Operation Dept/New Talkha Comp.Cycle P.Plant
Shabana Middle Delta Electricity Productoin /(EEHC) /
MOERE(2010)

Operation Engineer

Mech. Mainten./Upper Egypt Elrect.Produc.Co.
Egyptian Electricity Holding Company (EEHC) /
MOERE(2014)

N

Mr.HASSAN Ahmed Hassan Farag

Maintenance Manager Eng

Mech. Mainten./Upper Egypt Elrect.Produc.Co.
Egyptian Electricity Holding Company (EEHC) /
MOERE(2014)

0

Mr.FAYED Mohamed Korany Mohamed

Mechanical Maint.Eng.(2nd Eng.)

HRSG(Heat Ecov.Steam Generation) Maint.Dept
Upper Egypt Electricity Production Company /
(EEHC)(2017)

Ne)

Mr.MOHAMED Ahmed Mohamed Abdelmohsen

10
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TET =

Mr.GABALA Mohamed Ibrahim
Abdelaziz

Technical Supervisor

West Delta Electricity Productoin Co. (WDEPCo.)
Egyptian Electricity Holding Company
(EEHC)/MOERE(2011)

Mr.ASHERY Mohamed Abdelmotaleb
Mohamed Mansour

Technical Supervisor

West Delta Electricity Productoin Co. (WDEPCo.)
Egyptian Electricity Holding Company
(EEHC)/MOERE(2013)

w

Mr.ALY Mohamed Moustafa Mohamed

Technical Supervisor

West Delta Electricity Productoin Co. (WDEPCo.)
Egyptian Electricity Holding Company (EEHC)
/MOERE(2016)

Mr.MOUSA Ali Abouzeid Mousa
Abouzeid

Gas Turbine Mec.Maint.Eng.
New Talkha Compined Cycle Power Middle Delta
Electricity Productoin /(EEHC)/MOERE(2003)

1

Mr.BAYOUMI Ali Ghanem Ali

Comb.Cycl.Oper.Techn.

New Talkha Compined Cycle Power Plant
Middle Delta Electricity Productoin
/(EEHC)/MOERE(2007)

[*2)

Mr.SALEH Khaled Sayed Mohamed

Mechanic. Maint.Supervisor

Mech. Mainten./Upper Egypt Elrect.Produc.Co.
Egyptian Electricity Holding Company
(EEHC)/MOERE(2014)

Mr.TAHA Walid Mohamed Mahmoud
Mohamed

Operation Technician

Operation Dept./Upper Egypt Elrect.Produc.Co.
Egyptian Electricity Holding Company
(EEHC)/MOERE(2016)

0

Mr.AWWAD Hassan Awwad Hassan

Operation Technician
Operation Dept/Shobra El-khima Power Plant
Cairo Elect.Produc.Co.(CRPC)/ (EEHC)/MOERE(2015)

Ne)

Mr.FARAG Mahmoud Aly Abdellatif

Operation Technician
Operation Dept/Shobra el-khima Power Plant
Cairo Elect.Produc.Co.(CEPC)/ (EEHC)/MOERE(2015)

Mr.ELSAYYAD Amr Mohamed Hamdy

1 Abdelazim

(=]

Technician
Mech. Mainten./Giza North Station
Cairo Elect.Produc.Co.(CEPC)/ (EEHC)/MOERE(2018)
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1 Arab Republic of Egypt
Action Plan Croariony ey

Capacity Building & Strengthening of Thermal Power
Generation Operation & Maintenance (Engineers)
Action Plan

Capacity Building & Strengthening of Thermal Power
Generation Operation & Maintenance (Engineers)

Plants & Participants A Eeridty setor
Name of the Plant Names of the Participants
EEHC Medhat Othman
GizaNorth Ahmed Hassan
Essam Attia
Sidi krir Farag ELsayed
Tamer Farouk
Talkha Ibrahim Mohamed
Ahmed Azazy
. Mohamed Korny
Elkorimat
Ahmed Mohamed
Capacity Building & Strengthening of Thermal Power
Generation Operation & Maintenance (Engineers)
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Background: Current Situation at the TPP  Ara)Republic o Faypt
ectricity Sector

Shortage in spare parts

0

Shortagein training

0

q Low efficiency of some power plants due to:
a Degradation of some power plants.
a Bad locations of some power plants.

Poor connection between technica office and O& M departmentsin the power plants.

0

g Most of power plantsworking using fossil fuel.

q Wesk of safety rulesimplementation.

Capacity Building & Strengthening of Thermal Power
Generation Operation & Maintenance (Engineers)

What we have learned in Japan Ao e

useful skills/practice/ideas’knowledge we have acquired in Japan
Human Error Reduction

Different types of TPP

New Method For Alignment

Non Destructive Tests

Methods Of Blades & Harps Manufacturing

Importance Of Human Resource Development

N o o k& 0 Dd

Follow Safety Instructions

Capacity Building & Strengthening of Thermal Power
Generation Operation & Maintenance (Engineers)
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= = Arab Republic of Egypt
Overview of the Action Plan Electricity Sector
Human Resource for effective O& M is developed at
Overall goal
IRE
. Engineers at TPPimprove their skills and knowledge on
Project PUIPOse | ftective 0& M
Objective 1 To Improve Skills of Engineers through On the Job Training
(OJT)
Objective 2 To make sure the OJT for techniciansis organized smoothly
Objective 3 Prevention of Human Errors
Objective 4 To Improve the Key Performance Index (KPI) of GT/ST/HRSG
Capacity Building & Strengthening of Thermal Power
Generation Operation & Maintenance (Engineers)

[} | | .
Overview of the Action Plan A

Financial Source Budget of each TPP

Section responsible for

.. JICA-trained participant
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. . JICA-trained O&M Section
for implementation

Participants of OJT Engineers

Risk /Possible Obstacles Need co-operation taking action

Capacity Building & Strengthening of Thermal Power
Generation Operation & Maintenance (Engineers)
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WA 2.3.3.1

Detailed Plan of OJT for Objective 1 Arab Republic of Eaypt
ectricity Sector

To improve Skills of Engineers through On-the-Job Training (OJT)

Training Subject 1: Service Life Diagnosis

Pur pose:
q To understand the outline of Service Life Evaluation

q To understand the various type of deterioration events of Thermal Power

q To understand the evaluation methods and their process

q To understand important check points for evaluation
Training ltems:
q Purpose of ServiceLife Evaluation
q Main Deterioration Events and their Mechanism of Deterioration

q Service Life Diagnosis Methods

Capacity Building & Strengthening of Thermal Power
Generation Operation & Maintenance (Engineers)

Arab Republic of Egypt

Detailed Plan of OJT for Objective 1 et ety St

| mportant Points:
g Why Service Life Evaluation isimportant.

g What are the main damage factors.
q How each damage factor causes what kind of damage on where.
g Where & how to check the damage, according to the kinds of damage.

Capacity Building & Strengthening of Thermal Power
Generation Operation & Maintenance (Engineers)
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Arab Republic of Egypt

Detailed Plan of OJT for Objective 1 ooty Soctes

To improve Skills of Engineers through On-the-Job Training (OJT)
Training Subject 2: Vibration
Purpose:

q To understand the mechanism of vibration

q To understand the important checking points.

Training Items:
q Basicsof Vibration
q Analysisof Vibration
I mportant Points:

g How vibrations occur.
g How to read and follow up the vibration trend and take action.

Capacity Building & Strengthening of Thermal Power
Generation Operation & Maintenance (Engineers)

Arab Republic of Egypt

Detailed Plan of OJT for Objective 1 et ety St

To improve Skills of Engineers through On-the-Job Training (OJT)
Training Subject 3: HRSG Problems
Pur pose:
g FAC phenomena& Main causes.
g How to prevent FAC
g How to fix FAC damages.
Training ltems:
q Basic of flow accelerated corrosion(FAC)
q Factorsaffect FAC
q Repair methods
Important Points:
g How FAC occurs
g How to prevent FAC
g How to repair the damage

Capacity Building & Strengthening of Thermal Power
Generation Operation & Maintenance (Engineers)
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Detailed Plan of OJT for Objective 1 Arab Republic of Egypt

Electricity Sector

To improve Skills of Engineers through On-the-Job Training (OJT)
Training Subject 4: Operation troubleshooting

Pur pose:
q To protect TPP equipment.

Training ltems:

q Training operation staff to safe equipment during .startup in normal and emergency
shutdown.

| mportant Points.
q sart & stop equipment according to manufacture procedure.
q safe shutdown during trips.

Capacity Building & Strengthening of Thermal Power
Generation Operation & Maintenance (Engineers)

Detailed Plan of OJT for Objective 1 Arab Republic of Egypt

Electricity Sector

To improve SKills of Engineers through On-the-Job Training (OJT)
Training Subject 5: Industrial Safety
Pur pose:

q Toimprove safety at work
Training Items:

q Support engineers to organize safety training
I mportant Points:
wearing a safety belt and experiencing a suspended |oad
experience of climbing up and down stepladder
experience of lifting & transport heavy loads
experience of impact of falling object on helmet
experience of getting caught in rotating objects
experience of risk of electrical shock

Capacity Building & Strengthening of Thermal Power
Generation Operation & Maintenance (Engineers)
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Detailed Plan of OJT for Objective 2 Arab Republic of Egypt

Electricity Sector

To make sure the OJT for techniciansis organized smoothly
Training Subject 1. Support technicians

Pur pose:
q Support techniciansto apply their action plan
Training Items:

q supply them by data, tools and organize work to give them some timeto apply
their action plan.

| mportant Points:

q follow up and motivate them

Capacity Building & Strengthening of Thermal Power
Generation Operation & Maintenance (Engineers)

Detailed Plan of OJT for Objective 3 Arab Republic of Egypt

Electricity Sector

Prevention of Human Errors

Training Subject 1: Prevention of Human Errors

Pur pose:
g To prevent Human Errors

Training Items:
q learning & discussion human factors to reduce human errors
q learning & discussion about negative effect of human errors on TPP
q Reduce influence of human errors

Important Points:
q limitation of human senses
q increase awareness on importance of human life
g Reducing of economic loss.
q creative methods to reduce human errors

Capacity Building & Strengthening of Thermal Power
Generation Operation & Maintenance (Engineers)
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Detailed Plan of OJT for Objective 4

To Improve the Key Performance Index (KPI) for employees & equipments

Training Subject 1: Human Resource Development

Pur pose:
q Toimprovethe skills of employees

Training ltems:

Weekly test
Training in thefield.
Simulator training.
Solving problems.

0000000

Visit to National Energy Dispatch Center.

Capacity Building & Strengthening of Thermal Power

Operation, Maintenance, Water Treatment and Technical Affairs of power plant

Visitsto other power plantsin the same company and in other companies.

Arab Republic of Egypt
Electricity Sector

Generation Operation & Maintenance (Engineers)

Detailed Plan of OJT for Objective 4

| mportant Points:

q Basicinformations

q thingslearned

q to see another types of TPP

q tosee How isthework in National Energy Dispatch Center

Capacity Building & Strengthening of Thermal Power

Arab Republic of Egypt
Electricity Sector

Generation Operation & Maintenance (Engineers)
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Detailed Plan of OJT for Objective 4 Arab Republic of Egypt

Electricity Sector

To Improve the Key Performance Index (KPI) for employees & equipments
Training Subject 2: Implementation of Preventive Maintenance with Fault Tree Analysis
Pur pose:

q Toimprovethe Key Performance Index (KPl) of GT/ST/HRSG
Training Items:

g Make FTA charts for some typical faults/troubles.

q Refer the FTA charts every time when faults/troubles occur in order to analyze the
causes.

g Make additional FTA chart every time when special troubles occur and accumulate
FTA charts.

Important Points.
g equipments, data and systems affected due to troubles

Capacity Building & Strengthening of Thermal Power
Generation Operation & Maintenance (Engineers)

Detailed Plan of OJT for Objective 4 Arab Republic of Egypt

Electricity Sector

To Improve the Key Performance Index (KPI) for employees & equipments
Training Subject 3: Implementation of Heat Efficiency Management by analyzing data
Pur pose:
g Toimprovethe Key Performance Index (KPIl) of GT/ST/HRSG
Training Items:
Determine the standard value of heat efficiency of boiler/turbine/condenser
Collect the data of heat efficiency
Analyzethe datato seeif there are any deviations.
Find out the causes
Feed back with new values
Continue to implement from Collecting datato Find out the causes once a month

000000

Capacity Building & Strengthening of Thermal Power
Generation Operation & Maintenance (Engineers)
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Detailed Plan of OJT for Objective 4 Arab Republic of Egypt

Electricity Sector

Important Points:
q Standard values need to be determined on the fixed load.
q Load - energy - fuel - operating hours- ......
q Seeif any notable deviations between standard values and actual values.
q To reduce or prevent the repeat of such an action
q fud -air- ...
q To adjust the Performance of TPP

Capacity Building & Strengthening of Thermal Power
Generation Operation & Maintenance (Engineers)

Detailed Plan of OJT for Objective 4 Arab Republic of Egypt

Electricity Sector

To Improve the Key Performance Index (KPI) for employees & equipments
Training Subject 4: Implementation of Sustainable Management Cycle
Pur pose:
g Toimprovethe Key Performance Index (KPI) of GT/ST/HRSG
Training ltems:
g Record the events of failures/troubles each time.
q Analyzetherecords periodically
q ldentify the Root Causes and solve them
g Make the whole process from first point to third point routine and official.

Capacity Building & Strengthening of Thermal Power
Generation Operation & Maintenance (Engineers)
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Detailed Plan of OJT for Objective 4 Arab Republic of Egypt

Electricity Sector

Important Points:

When, what, why it happened and how to repair
Condition (data logging)

Heat rate/Fuel consumption rate

Whether the same equipment failed

See if there are some tendency towards failure.
Whether the Heat rate getting worse.

To reduce or prevent the repeat of such an action.

Activities should be repeatable by being incorporated in the organizational
structure.

00000000

Capacity Building & Strengthening of Thermal Power
Generation Operation & Maintenance (Engineers)
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(355 )7 0y =7 MBEZER I - 15 HRIER - A FRBHE SN L Ok
[#5RS5E1JICA Egypt Office
2019/7/2(k) | 14:00~15:00 — Cairo
[ 255 1Wrap upS—T 42 71T D R A8
[#5#%:1EEHC Office
10:00~12:00 EEHC (Cairo)
2019/7/30K) [ 3% IWrap upS—T7 4> 7", MoM{ERY - B 44 PR
18:40~0:25 |##) (CAI—DXB) -
2019/7/40K) | 3:40~17:50 |B®) (DXB—KIX) - -
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AT 2.4.4.2

e K4 624 S5 B A HR
1st |Mr.BADERELDINE Moustafa Esmat Ahmed Gas Turbine Maintenance Engineer v
1st |Mr.IBRAHEM Ayman Ibrahem Mohamed Turbine Maintenance Engineer v
1st |Mr.MEWAFY Abdelrahman Saad Abdelrahman |Turbine Maintenance Engineer Due to another business
1st |Mr.MOHAMED Emad Abdelrahim Rashidy Turbine Maintenance Technician v
1st |Mr.IBRAHEM Khtab Ragab Turbine Maintenance Technician | Due to another business
CEPC
Ist |Mr.SHAHIN Mohamed Said Elsayed Turbine Maintenance Technician v
2nd |Mr.HASSAN Ahmed Hassan Farag Operation Engineer Engineer v
2nd |Mr.AWWAD Hassan Awwad Hassan Operation Technician Technician v
2nd |Mr.FARAG Mahmoud Aly Abdellatif Operation Technician Technician v
2nd MF'ELSAYYAD Amr Mohamed Hamdy Technician Technician v
Abdelazim
1st |Mr.SAAD Ayman Saad Azer Operation Management. Engineer v
Ist  [Mr.ELSAEIDY Ibrahim Ahmed Osman Mechanical Maintenance Engineer v
Ist |Mr.KALIFA Mohamed Helal Turbine Maintenance Technician v
Ist |Mr.ABDELHAFEZ Elshahat Abdalla Mechanical Technician v
MDEPC
2nd [Mr.EMARA Ahmed Elsayed Azzazi Gas Turbine Mec.Maint.Eng. [Engineer v
2nd [Mr.YOUNIS Ibrahim Mohamed Shabana Lead Operation Eng. Engineer v
2nd [Mr.MOUSA Ali Abouzeid Mousa Abouzeid Gas Turbine Mec.Maint.Eng. [Technician v
2nd [Mr.BAYOUMI Ali Ghanem Ali Comb.Cycl.Oper.Techn. Technician v
st Mr.ELSHEKH ~ Mohamed ~ Hamdy  Ibrahim Turbine Maintenance Engineer Due to another business
Abdelmak
1st  [Mr.ABDELHAMID Tarek Moustafa Mohamed Operation Dept. Engineer Due to job change
Ist  [Mr.AWAD Abdelmoneim Ali Ahmed Mohamed  |Mechanical Maintenance Engineer v
1st |Mr.ABDELAAL Omar Mohamedyoussef Turbine Maintenance Technician v
Ist |Mr.BASHA Ashraf Abdelaziz Turbine Maintenance Technician v
Ist |Mr.ELTAHAN Mohamed Abdallah Turbine Maintenance Technician v
WDEPC
2nd [Mr.NAKHLA Essam Attia Nagib Director of Boiler Dept Engineer v
2nd  [Mr.KAMAR Tamer Farouk Aly Hassan Shift Charge Engineer Engineer v
2nd [Mr.TELEB Farag Elsayed Ibrahim Shift Charge Engineer Engineer v
2nd [Mr.GABALA Mohamed Ibrahim Abdelaziz Technical Supervisor Technician v
ond Mr.ASHERY Mohamed Abdelmotaleb Mohamed Technical Supervisor Technician v
Mansour
2nd [Mr.ALY Mohamed Moustafa Mohamed Technical Supervisor Technician v
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UEEPC

Ist |Mr.KAOUD Mekhaimer Abozeid Mekhaimer Maint.Dept.of Water Treat. Engineer Due to another business
1st I\O/[;lE?WFIK Mohamed  Aboueleyoun  Hassan Maint.Dept.of Boiler Engineer Due to another business
Ist |Mr.ABBAS Amir Kamal Abdellatif Turbine Maintenance Technician | Due to another business
1st |Mr.ELIAN Samir Ayesh Abdelazim Mechanical Maintenance Technician v
1st |Mr.MOHAMED Sayed Ali Mahmoud Mechanical Maintenance Technician v
2nd |Mr.FAYED Mohamed Korany Mohamed Maintenance Manager Eng Engineer v
2nd |Mr.MOHAMED Ahmed Mohamed Abdelmohsen |Mechanical Maint.Eng. Engineer v
2nd [Mr.SALEH Khaled Sayed Mohamed Mechanic. Maint.Supervisor Technician v
2nd |Mr.TAHA Walid Mohamed Mahmoud Mohamed |Operation Technician Technician v
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Minutes of Meeting
for
The Second Wrap-Up Meeting
on
The Project for Capacity Building & Strengthening of Thermal Power
Generation Operation & Maintenance
between
Japan International Cooperation Agency
and
The Government Of Arab Republic Of Egypt

Japan International Cooperation Agency (hereinafter referred to as “JICA”)
dispatched the follow-up mission (hereinafter referred to as “the Mission”) for
“The Project for Capacity Building & Strengthening of Thermal Power
Generation Operation & Maintenance” (hereinafter referred to as “the Project”) to
discuss the detail of the Project with the officials of Egyptian Electricity Holding
Company (hereinafter referred to as “EEHC”) for the effective and successful
implementation.

The JICA Mission and the officials of EEHC hereby confirmed the result of
discussions in the wrap up meeting (hereinafter referred to as “the Meeting”) on
3 July 2019, at EEHC Head Office, chaired by Eng. Gaber Desouki Moustafa,
the chairman of EEHC.

As a result of discussions in the Meeting, the Japanese side and Egyptian side
have confirmed the main items described in the Annex.
Cairo, 3" July 2019

Noohe Nockz R o

Mr. Hiroki Hirahata Eng. Gaber Desouki Moustafa
JICA Expert / Chief Advisor Chairman
Egyptian Electricity Holding Company
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1.

ANNEX

Progress of the Project

The JICA Expert Team has explained the scope of works, the work flowchart,
overall schedule and the progress made after the first wrap-up meeting
including the second training courses in Japan implemented from November
to December 2018. The JICA Expert Team requested further support from the
Egyptian side for the implementation and monitoring of Action Plans by
JICA-trained engineers & technicians, even after finishing the Project.

The Egyptian side acknowledged the contents of the explanation and agreed
to meet the request from the JICA Expert Team.

Results of the Mission

(1) Outline of the Mission
The JICA Expert Team implemented the Mission on Egypt from 25t June
to 3 July 2019, to achieve the below purposes;

v

Reviewing the activities that JICA-trained engineers & technicians
disseminated their knowledge and skills obtained to the training
course to other colleagues at thermal power plants (hereinafter
referred to as “TPPs”),

Discussing current situation for further improvement of O&M at TPP
as the next action.

The JICA Expert Team made presentation about each topic based on
Attachment 2.

(2) Result of the review of Action Plan Implementation
The JICA Expert Team explained the result of review of Action Plan
implementation as follows. Egyptian side confirmed the contents.

(Actual Conditions)

JICA-trained engineers & technicians implemented their Action Plan
almost as previously arranged, and a series of their dissemination
activities can help to improve the Operation and Maintenance
(hereinafter referred to as “O&M”) capacity at TPPs.

They disseminated their knowledge and skills to their colleagues by
mainly utilizing training materials provided by JICA Expert Team, on
small unit basis, from a practical viewpoint.

Operation team and maintenance team started to communicate with
each other after the training program in Japan, and it helped them to
enhance their knowledge and skills of operation and maintenance.
Technicians started training for safety, and the effect is that they were
able to complete two overhaul works without any accidents and
injuries.

Engineers applied the useful knowledge acquired in Japan to actual

2
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work, such as Operation troubleshooting, Human Error Reduction and
Non Destructive Tests

v Despite of hard tasks during major overhaul, some of them made the
most of the limited opportunities of disseminating their knowledge;
vibration analysis and HRSG (Heat Recovery Steam Generator)
maintenance were especially useful and effective to them because
these contents could meet their O&M needs directly.

v" On the other hand, their various duties in each workplace often seem
to restrict them to implement the action plan.

v For some action plan item, technicians need more training equipment
such as welding, large size valves.

(Suggestion from JICA Expert Team)

v JICA Expert Team would like to request Egyptian side for the further
understanding and continuous support for Action Plan implemented
by JICA-trained engineers & technicians, even after the Project.
> Coordinating Engineers/Technicians work to implement their

Action Plan as planned.
» Preparing necessary equipment and materials for Action Plan
implementation.

(3) Result of the discussion for further improvement of Q&M
The JICA Expert Team explained the result of discussion of current
situation for further improvement of O&M at TPPs as follows. Egyptian
side took note of it.

v The JICA Expert Team comprehensively analyzed the O&M issues of
TPPs in Egypt and identified the countermeasures (not limited to
Action Plan).
v As for the O&M issues that JICA-trained engineers and technicians
can deal with, almost all of the countermeasures are covered with
O&M training course in Japan and their Action Plan.
v On the other hand, through discussion with management/
JICA-trained engineers and technicians, there are other O&M issues
to be involved by management.
v' Management are expected to take the following countermeasures:
> Sharing information on technical failures/troubles and Iabor
accident with not only management, but also engineers and
technicians.

» Adopting evaluation system based on technical knowledge and
skills for engineers and technicians, not only depending on the
length of work.

3. Conclusion
Based on the implementation of the capacity building project for O&M at
TPPs for around 2 years, the JICA Expert Team concluded that the Project is
practical and effective to improve O&M capacity, and suggested that
Egyptian side to implement the following contents for further improvement of

O&M at TPPs. J A
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v" Practice makes perfect,
v Self-disciplined learner,
v Insatiable challenge. d .

Attachment 1 Attendance List in the Wrap-Up Meeting
Attachment 2 Presentation Materials
Attachment 3 Minutes of Meetings during the Mission
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THE PROJECT FOR CAPACITY BUILDING FOR OPERATION AND MAINTENANCE OF
THERMAL POWER PLANT IN ARAB REPUBLIC OF EGYPT

. ) 1O} Kansai Electric Power

Japan International Cooperation Agency (JICA)
The Kansai Electric Power Co., Inc.

Contents
1. Background: Why is O&M at TPPsimportant?

2. Project Summary: Capacity Building for O&M at TPPs

3. O&M Training in Japan (2"4Y ear Completed: 2018)

4. Action Plan Implementation

5. Issue Analysis of O&M in TPP

Conclusion
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1. Background: Power Supply and Demand in Egypt

No additional thermal power plants are needed under the 8t
Five-Y ear Plan (2017-2022), EEHC (2017/18Y)

: c Installed Capacity against Peak L oad

Current Stuation o

UM eeting the peak load in
2017/2018 that reached 30.8GW without |
load shedding.

Ulncrease of total installed . '
capacity to the unified national gridup 0 gl ‘ R — it
to 55.2GigaW, including Fast Track Plan © . N |
and Siemens Project. 20 —"

{iConsequently, progressive INCr ease of .
reserve mar gin relative to peak load.

0
*1: EEHC Annual Report 2017/2018 :cecr:::’ ’ eie:sam Tpeyakr DLoad

1. Background: Diversifying Generation Capacity Mix

Current Situation™
U Excessive reliance on thermal assets (90+% of installed capacity)
U Frequent power outages due to natural gas and fuel shortage

V arious countermeasures to OVer come Generation Capacity Mix
the undlvers'fiaj power 100% from 2016/2017 to 2022
generation mix taken by EEHC. .
70%
Recent Activity for Improving Energy Mix 60%
U Therenewable energy will generate over o0%
20% of electricity. o

{1 Combined Cycle power plant, Clean coal = "

thermal power plant and Pump & Storage
Power will be installed. o
U Nuclear power plant will be installed. 2016/2017 2022

20%

10%

#@Thermal (NG, HFO) ®Hydro & Wind & Solar & Coal
*1: MOERE Addressing Egypt’s Electricity Vision 2015, : EEHC Annual Report 2017/2018
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1. Background: Drastic Change in Role of TPPs

In the near future, many existing thermal power plants are increasingly
required to SWitch the operation from base & cyclicto

peak (including standby reserve).

Main Dominant Factors;

U Recent peak load growth relatively stable.
No more drastic change in demand growth expected in next decade.

U Brand-new clean coa/nuclear power plant as base |oad operation.
U Positive installation of intermittent renewable energy sources.

2016/2017

Foreseeable Future (after 2027)

]\
8 o e T
> >
2 2
0:00 12:00 24:00 0:00 12:00 24:00
Daily hour Daily hour
M Hydro, Renewable, " Thermal, " Nuclear & Clean Coa
1. Background: Foreseeable Issuesin O&M at TPPs 6]

For eseeable Critical Issues (O& M needs)

U Frequent Partial Load

Thermal efficiency deteriorates at the partial 1oad because power plants

are designed to attain the best performance at the rated output

U Frequent Start-up & Shut-down

TPPs suffer from not only creep damage at base & moderate cyclic operation but also
fatigue damage at intense cyclic & peak operation.

U1/3 installed capacity is over 20 years.
Aqging impact on O& M quality and cost (especially major overhaul)

U Increase in Standby Reserve

Standby reserve TPPs require some amount of fixed O&M cost.

U Considering the current situation, EEHC is expected to Improve plant
performanceand r espond to peak demand fluctuation:

Thermal efficiency, availability factor and unplanned outage rate etc.
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1. Background: Why is O& M at TPPsimportant?
@ What value does EPCO create?
Output Output Power wh)

Value & =

Input Cost (9
[=CAPEX+ OPEX (Fuel, O&M)]

@ Why is adequate O&M at TPPs important?
| nsufficient O&M

Optimized O&M

Value

Contents

1. Background: Why is O&M at TPPs important?

2. Project Summary: Capacity Building for O& M at TPPs

3. O&M Training in Japan (2" Y ear Completed: 2018)
4. Action Plan Implementation
5. Issue Analysis of O&M in TPP

6. Conclusion
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2. Project Summary: Capacity Building for O& M at TPPs| 9 |

This JCA project aims to implement capacity building for O&M at TPPsin
order to make continuous technical support for MoOERE/EEHC.

Project Purpose

Overall Goal

Project Goal Training capacity on O&M of EEHC is strengthened.

Project Output

Output 1  Training needs are identified based on current situation of O&M.
Output 2  Capacity of EEHC instructors is enhanced.

Output 3  O&M training activity at TPPs is reviewed.

Capacity of O&M of Thermal Power Plants (TPPSs) is
strengthened.

2. Project Summary: Capacity Building for O&M at TPPs| 0]

Targeted Type of
Power Generation

Project Sites

Counterpart

Beneficiaries

Duration

Gas Turbine Combined Cycle (GTCC)

EEHCs Therma Power Plants (TPPs) in Cairo and its suburbs

Ministry of Electricity and Renewable Energy (MoERE),
Egyptian Electricity Holding Company (EEHC),

Cairo Electricity Production Company (CEPC),

Middle Delta Electricity Production Company (MDEPC),
West Delta Electricity Production Company (WDEPC) and
Upper Egypt Electricity Production Company (UEEPC)  etc.

O&M instructors of EEHC and its trainees
(Engineers & Technicians)

October 2017 — September 2019
(2 years)
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2. Project Summary: Work Flowchart

CcY CcY CcY
2017 2018 2019
4Q 1Q 2Q 3Q 4Q 1Q 2Q I 3Q 4Q
i pen — —
Activity
In Egypt [ ] 1% Follow-up 2nd |Follow-up)
Output 1. Survey ey

Training needs are identified
based on current situation of
O&M.

Output 2:
Capacity of EEHC'sinstructorsis

enhanced.

Preparing the
training program

K

Pt

: Trainingof

Output 3:
O&M training activity at TPPsis
reviewed.

””””” |

] S SS—
, Lrainindof -
- participantsin Japan

! Reviewing the activity that
! participants disseminate their

| knowledge and skills obtained in |

i thetraining program in Japan to

— other colleaguesat TPPs. ‘
i— [ ]

Documents:

1. Progress Report
(Interim Report)

2. Project Completion Report
(Final Report)

Progr
A

essReport

e

1 Year & 2" Year (Completed)
| |

FinallReport

20y
Plal

2. Project Summary: 2" Follow-up Survey

We visited MOERE/EEHC & each Electricity Production Company (EPC) as follows.

Date Events
25-June : Tue. | Alexandria WDEPC =l
i Meeting with management = B
26-June : Wed. Takha and MDEPC T \
JCA-trained participants '
27-June E Thu. | Kuriemat (engineers & technicians) UEEPC
1-duly {Mon.| Cairo CEPC 4
2-duly ! Tue. | Cairo Pre-Meeting JCA AT
3-duly i Wed. Cairo Wrap-up Meseting MoERE/EEHC #

According to the following agenda, we divided the meeting into 3 groups at each EPC site.

Counterpart

Agenda

1.Management

@ Final report presentation
@ Discussion about potential needs of technical support as the next phase.

2.JICA-trained engineers

3.JICA-trained technicians

@ Reviewing the training activity implemented by JICA-trained participants.
@ Discussion about issue analysis of O&M at TPPs.
@ Additional lectures: Air Cooled Condenser (ACC) & Tool Box Meeting (TBM)
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Contents

1.

2.

Background: Why is O&M at TPPs important?
Project Summary: Capacity Building for O&M at TPPs

O&M Training in Japan (2"¥ Year Completed: 2018)

Action Plan Implementation
|ssue Analysis of O&M in TPP

Conclusion

3. O&M Training in Japan: Overall Framework

Job Report Presentation: | Participatory (Active)
To grasp actual condition of O&M at TPPs.

Lecture & practical training at

|| KANSAI's Training Center: | passve
' | To learn each essence on the training program
' | and how to teach them to others efficiently.

Wor kshop for Issue Analysis:

Participatory (Active)

I:I| ::]
N X To analyze current issues, in logical
. Site visit to Kansai’s TPPs and Japanese manner, especialy on the cause &

manufacturer’s factory:| Passive effect basis.
' To understand high-level safety & quality
' | management at their sites directly.

__________________________________________________________________________________________________

Action Plan Presentation: | Participaiory (Active)
To make action plan for disseminating their knowledge & skills obtained in the training
program in Japan to other colleagues.
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3. O&M Training in Japan: Mechanical Maintenance

For improving O&M in TPPs, We KANSAI focused on energy management
(Common), especially M echanical M aintenance.

(1) Failure impact (3) ON-JT and OFF-JT

Mechanical = Electrical > C&l Advanced (specific)
(except for the causes of miss operation) =ON-JT @TPPs

/

Mech. Elec. C&l Ope.

(2) Maintenance budget
Others

g

Elec.

Skill level

Mech. _
Basic
=OFF-JT @Training center

3. O&M Training in Japan: Training Program in 2018
U Introduction of the latest technology in TPP (inc. USC) U Introduction of the latest technology in TPP (inc. USC)
U Experience-based Safety Training 17 U Experiential Safety Training
U Human Resource Development 18 | U Experiential Quality Training
Energy U Quality Management U Prevention of Accidents and Disasters
M anagernent U Thermal Efficiency Management U Occupational HSE (especially Safety)
(Common) U Lessons Learned from Accidents
U  Human Error Prevention
U Effective Maintenance for Quality Electric Power
Infrastructure
U Maintenance of GTCC U General System and Outline of GTCC
& Remaining Life Assessment (advanced) I\P/:;iirr]]tgenance of High Temperature and High Pressure
M echanical U Feed Water Treatment U Overhauling Rotary Pumps
M ai ntenance u Basic Training of Vibration (Balancing) U Metal Material
0 Non-Destructive I nspection U Basics of Non-Destructive Inspection Skills
Welding Quality Management in Japan (inc. Welding G Welding Procedure Management
Defect)
Site V|s|t U Site Visit on TPP and Manufacture's factory G0 Site Visit on TPP and Manufacture's factory
JICA U Issue Analysis U Issue Analysis
Ol’lgl na| U Methodology to Formulate Action Plan U Methodology to Formulate Action Plan
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3. O& M Training in Japan: Course Examples (1)
Example: Experience-based Safety Training (Practical Training) E
Training Item Training Materials
Safety training using following; 2 iy
1. Ladder _ _

2. Sdfety belt R | Joncmmie | )

3. Electric shock : '

4. Be caught by rotation i o gt -
5. :

Hd ma T ﬁ A A s B A W

e e
e o o b

Effects of Training:

e

U Can understand the importance of labor
safety and equipment safety

U Can improve capability to properly use
safety equipment ready for emergency

¥

R

-

situations
3. O& M Training in Japan: Course Examples (2)
Example: Human Resour ce Development in Kansai (L ecture) E
Training Item Training Materials (2)
Introduction of KANSAI’s Human Resource Joly rofutient (On vhe Jabs Trvining)
Devel opment To grasp the overall thermal power nl-ant system, all new
- Overal HRD structure fﬂﬁ!m&ﬂﬁaﬁ"ﬁ ;orﬁﬁa;:ﬂmnaﬁlxvﬂ?h.

- Induction Training el MR o e =
- Refresher Training procedures as well as can grasp the basic theory of TPP.

- Training Philosophy and Contents

| e L
Training Materials (1) Operation 1= stegs i
3| wection 135 years] :
Skill Record Systam L —
From novice to expert level, the supervisor has to check their E Maintenance A g 1
curment skill level though OJT and OFF-JT. saction :
i . e
&“ All employess have o pass the chack iNi
Sk Bt Syser | RS 2 @xAMINAtions in Several years. Effects of Training:
‘ l 4 U Can grasp HRD current situation in
i} —* . ‘ Japanese electrical power company
r " Export
A4k N o AN
' |1; | _ . X , U Can find out the hints for improving
general. | | Operation, Mechanseal, Elsctrical, Gl Cherical, ] HRD structurein Egypt
. common | Technical affairs et J
e il e b e S S—
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3. O&M Training in Japan: Course Examples (3)
Example: Tour of Himeji No.2 TPP (Site Visit) ]E

About Himeji No.2 TPP

1. Largest TPPof KANSAI (4,119 MW)

2. Introduced latest GTCC technology, and
achieved high thermal efficiency of 60%

3. LNG terminal is adjacent to TPP, and
integratedly operated

Effects of Training:

U Cangrasp O&M current situation in
Japanese electrical power company

U Can understand the 5S methodology
("Sort"," Set Inorder", " Shine",
"Standardize" and " Sustain") and its
effects on quality of work

The Sea of Harima

U Can understand how to well-oper ate
aged-facilities

3. O&M Training in Japan: Action Plan Presentation

Implementing their action plan in TPPs enables not only participants but
also their colleaguesto improve their O&M knowledge & skills.

About Action Plan Introduction of Participant’sAction Plan
U P_arti Ci pants will be core instructor_s, and Engineer
disseminate the knowledge and skills 1. On-the-Job training (Service life evaluation,
learned during O&M Training in Japan Vibration, HRSG, Trouble shooting and
when they come back to Egypt. Industrial safety)
U Participants made and presented Action 2. Support techniciansto implement their
Plan which illustrates the detailed actions Action Plan
to improve quality of work, such as On- 3. Prevention of Human Errors
the-Job Training at their TPP. 4. |Improve KPI for employee and equipment
Technician
1. Maintenance and Inspection of Pumps
2. Welding (Lecture and Practical Training)
3. Non-Destructive Inspection
4. Industrial Safety
5. Maintenance and Inspection of Valves
6. High temperature and High pressure Piping

166



AT 2.4.5.1

3. O& M Training in Japan: Other Activities

We provided the participants with comprehensive O& M training as well as
opportunities to learn Japanese culture.

e Japanese L anguage L esson:

 Sightseeing in Kyoto:
for Engineers & Technicians

Contents

1. Background: Why is O&M at TPPs important?
2. Project Summary: Capacity Building for O&M at TPPs
3. O&M Training in Japan (2"4Y ear Completed: 2018)

4. Action Plan | mplementation

5. Issue Analysis of O&M in TPP

6. Conclusion
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4. Action Plan |mplementation:

wDetailed Plan of OJT for Objective 1: To Improve Skills of Engineers through On the Job Training (0JT)

2018 2019

NO.|  Training Subject Purpose Training ltem Effect|  Important Points Trainer | Where How Tools Remarks

OCT|NOV|DEC|JAN | FEB APR JUN|JUL|AUG| SEP

- Textbook (providedby | Plan
nca) 5

o | Why Service Lifo B e
Pupose of Service e hy Servie i lationis | IChmned | e | O&MMomal

(U]
Evaluation mportant ‘participant (providedby No. of
(1) Towdersand e ) Rosut [—1
Joutlineof Service Life No.of

Evaluation JEE

(2) To understand the No.of
various type of times
o pe s ' - Texthook (providedby | Plan [ === =7 === o= = o
deterioration events of - What are the main danmage . 5

Thermal Powe plant .. [Moin Dterioration venis and fuctors NICArned Lecture paticipas
stnd 12| i echansm of Deerioraton| |- How each amage fcto cases|  partcpart | - ;D&:f:ii'm' No.of
what kind of damage on where. providecby -

Service Life Diagnosis

s
|(4) Tounderstand
important ek points for
levaluation 1

) - Textbook (provided by No.of
[ Where & howtocheskibe | o ey participants
Serv ® e, ¢ i - d i ;
SrvisLf: Digoss Mol | () [dogs,saondigtoelindsof] - O TP Lt | provded b No.of

menufacturers) times

(danage

- How ibrations oceur e taned - Testbook (provided by 5
21 [Basies of Vibraton 0 PP Leetwe  [1ICA)
patispant No.of
(1) To understand the times.
Imechanism of vibration No. of
2)Tounderstand the particpars

mportant checking pons, No.of

2 Vibration

- Textbook (provided by 5

|- How to read and follow up the | JICA-tramed
ontoreadmefop e FLv PP | Practialtining [TCA)

2 |l of Vbraton OO | i vend and ke astion participant

4. Action Plan |mplementation: Findings of the Mission

(Actual Conditions)

U JICA-trained engineers & technicians implemented their Action Plan
almost as previously arranged, and a series of their dissemination
activities can help toimprovethe O& M capacity at TPPs.

U They disseminated their knowledge and skills to their colleagues by
mainly utilizing training materials provided by JICA Expert Team,
on small unit basis, from a practical viewpoint.
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4. Action Plan Implementation: Findings of the Mission

(Actual Conditions) Effect of the Action Plan

U Operation team and maintenance team started to communicate with
each other after the training program in Japan, and it helped them to
enhance their knowledge and skills of operation and maintenance.

U Technicians started training for safety, and the effect is that they were
able to complete two overhaul works without any accidents and injuries.

U Engineers applied the useful knowledge acquired in Japan to actual
wor K, such as operation troubleshooting, human error reduction and non

destructive inspection.

4. Action Plan |mplementation: Findings of the Mission

(Actual Conditions)

U Despite of hard tasks during major overhaul, some of them made the
most of the limited opportunities of disseminating their knowledge;
vibration analysis and HRSG (Heat Recovery Steam Generator) maintenance
were especially useful and effective to them because these contents
could meet their O& M needsdirectly.

U On the other hand, their various duties in each workplace often seem

torestrict them to implement the action plan.
U For some action plan item, technicians need more training equipment

such as welding, large size valves.
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4. Action Plan Implementation: Findings of the Mission

(Suggestion from JICA Expert Team)

U JCA Expert Team would like to request Egyptian side for the further
under standing and continuous support for Action Plan implemented
by JICA-trained engineers & technicians, even after the Project.

@ Coordinating Engineers/Technicians work to implement their Action
Plan as planned.

@ Preparing necessary equipment and materials for Action Plan
implementation.

Contents

1. Background: Why is O&M at TPPs important?

2. Project Summary: Capacity Building for O&M at TPPs
3. O&M Training in Japan (2"4Y ear Completed: 2018)

4. Action Plan Implementation

5. Issue Analysis of O& M in TPP

6. Conclusion
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5. Issue Analysis of O& M in TPP: Basic Concept

JICA Expert Team comprehensively analyzed O& M issues of TPPsin Egypt
and identified the countermeasures (not limited to Action Plan)

-
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Ideal Conditions

Pur pose: Reallze
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Total 20 items
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5. Issue Analysis of O&M in TPP: Human Resour ces

Every personne has basic
knowledge on structure and
maintenance procedure of the
equipment.

Every personnel has basic
knowledge on evaluation and
maintenance method of the
equipment.

Every personnel can perform
required maintenance work with
quality in a safe manner.

Human Resour ces

Be able to plan, manage and evaluate
the planned maintenance, according
to the conditions of equipment.

It's possible to identify causes when
fault occurs, and plan for emergency
& permanent measure.

Some personnel don't have
basic knowledge on structure &
mai ntenance procedure of the
equipment.

Some personnel don't have
enough knowledge on

evaluation method of equipment.

Safety rules are set, but are not
strictly followed.

Almost al personnel are able to
do within the range of O&M
manuals.

In some cases, some personnel
are not able to plan for
emergency & permanent
measure.

Dissemination from Participants (E/T)
about GTCC (GT, ST,HRSG) etc.

Dissemination from Participants (E/T)
about NDI, Remaining L ife
Assessment, balancing etc.

Dissemination from Participants (E/T)
about Safety/Quality Training etc.

Dissemination from Participants (E/T)
about Maintenance of GTCC etc.

Dissemination from Participants (E/T)
about Maintenance of GTCC etc.
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5. Issue Analysis of O&M in TPP: Material Resour ces

Category Ideal Condition Actual Condition

Tools and Jigs necessary for In some TPPs, participants keep Dissemination from Participants
mai ntenance are neatly stored in toolsand jigstidy and in order. (E/T) about 5S methodology, etc. If
designated areas, well managed and needed, management may be
available on demand. responsibleto procureit.
Consumables & Spare parts are Spare parts are managed by Dissemination from Participants
8 stored, well managed and available  computerized system and shared (E/T) about 5S methodology, etc. If
O on demand. between TPPs and EPCs. needed, management may be
5 responsibleto procureit.
x All manuals of each equipment are  Some manuals are existing, but are  Making exiting manuals set in order.
< available on demand. not well organized. (E/T). If needed, management may
5 request the supplier/vender for
= additional manual.
=
Work procedures for each In some TPPs, work procedures Making exiting procedures set in
maintenance of each equipment are  are well kept in computerized order. (E/T). If needed, management
written, well kept and availableon  system and can be shared at each may request the supplier/vender
demand. TPP. for additional manual.

5. Issue Analysis of O& M in TPP: Institutional Resour ces

Each equipment has prescribed There are maintenance standards, Dissemination from Participants (E)
maintenance standards such as but in some cases, maintenanceis  about Risk Based Maintenance etc.
frequency, details of maintenance implemented as BDM or after

work. abnormalities are confirmed.

Each equipment has standard check  Based on O& M manuals, each Dissemination from Participants (E)
= points. equipment has standard check about Risk Based Maintenance etc.
~ points. But, only within the range
§ of O&M manuals.

S

= Thereis an institutional system to In some TPPs, There is no such Dissemination from Participants (E)
ﬁ evaluate the maintenance standards ~ system. In other TPPs, it is about Risk Based Maintenance etc.
@ and change them if necessary. managed at the head office.

®

&

g Power-cut maintenance work is Power-cut maintenance can be Thereis no gap between ideal and
= planned, considering power implemented as planned because actual condition.

g generation plan and conditions of there are sufficient reserve margin

- the equipment. at present.

There is aingtitutional system to In some TPPs, There is no such Dissemination from Participants (E)

grasp & evaluate the condition of system. In other TPPs, itis about Thermal Efficiency

the plant equipment for planning managed at the head office. Management, Service Life

purpose. Diagnosis etc.
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5. Issue Analysis of O& M in TPP: Institutional Resour ces

Institutional Resour ces (2)

Information of faults/troubles is
accumulated and shared with staff member.

Emergency & permanent measures for
every type of faults are shared and
reflected in the maintenance plan.

The result of periodical maintenance is
reflected in the plan of following periodical
maintenance.

Rules for safety measures are established.

Information related to safety at work is
shared, such as past accidents,
unsafe/minor incidents and near miss.

There is a functioning system which
maintenance workers are periodicaly
trained to sustain certain capacity of
mai ntenance.

Information is shared through Chief
Engineers but not informed to engineers
and technicians, and it would take much
times and they cannot grasp the details.

Information is shared through Chief
Engineers but not informed to engineers
and technicians, and it would take much
times and they cannot grasp the details.

Based on O&M manuals, these are
implemented. But, only within the range
of O&M manuals.

Safety rules are set, but are not strictly
followed.

Information is shared through Chief
Engineers but not informed to engineers
and technicians, and it would take much
times and they cannot grasp the details.

In most cases, training programs are not
effective. And there is no institutional to
evaluate the skills of engineers and
technicians.

Dissemination from Participants (E) about
Lesson Learned from Accidents etc.
Information sharing on technical
failures/troubles by engineers & technicians.

Dissemination from Participants (E) about
Lesson Learned from Accidents etc.
Information sharing on technical
failures/troubles by engineers & technicians.

Dissemination from Participants (E/T) about
Quality Control etc.

Dissemination from Participants (E/T) about
Safety Training, but management should
take the initiative in the organization.

Dissemination from Participants (E/T) about
Safety Training

Information sharing on labor accidents by
engineers & technicians.

Dissemination from Participants (E/T) about
Human Resource Development.

Adopting evaluation system based on
technical knowledge & skills for engineers &
technicians, not only depending on the length
of work

5. Issue Analysis of O&M in TPP: Findings of the Mission

(Suggestion from JICA Expert Team)

U Asfor the O&M issues that JJCA-trained engineers & technicians can
deal with, almost all of the counter measures are covered with O& M
training cour se in Japan and their Action Plan.

U On the other hand, through discussion with management/ JICA-trained
engineers & technicians, there are other O& M issues to be involved by
management.

U Management are expected to take the following countermeasures:

@ Sharing information on technical failures/troubles & labor accidents
with not only management, but also engineers & technicians.

@ Adopting evaluation system based on technical knowledge & skills
for engineers & technicians, not only depending on the length of work.
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5. Issue Analysis of O& M in TPP: Information Sharing

I Y TARER & G—.
| Trouble Description | Countermeasures | 22
TR P PR 3 ERE A BT TV B L T [N TESY NEEY-T Y .

1.'"'!1.. I!*f-:lzﬂll-llﬂﬂ T ARNLEES LR TR T H
SRS FHATETOEN HE

Opaation DataAndyss I"".I-'rl.l-l-:! Sam TR TAL,
’l'.!:'lww.- e ol e — _ﬁhwm B I: [ —
14 = I_“ !'

b pse e Y )
e 1 | i i v -
[ il R Sen et = | ar 24 "
e, " | fain samwannen L 1
e e || semneme s nnmpna

N v o e

e = " i b - ——

-
e i 5 | F A EARET Y e L T TE ] il
= I TERLEN B AEESCAR AN, | B el M LS TERRE BB a b Y i
= - - e i B —
ONE AF-araAWTT

|lfl--" b AEARDRES AL
wex

T T e TR

W Tt AL DR -I.II-"Y'I'IJHI'I- LI SR
"- I.'I.I:IIM.—'!'I‘I!.I__I.I-.I.I.II.ILLI CodAE

&l

FERENTEEDNG

L 1II | |1 .
ElamiliEl dagild

I ConC| US- On I.":'.v:l\.l.lu-ﬂ-l'ﬂlmbﬁlu:lk |
|« i

5. Issue Analysisof O&M in TPP: KANSAI’s Skill Evaluation

Skill Record System

From novice to expert level, the supervisor has to check their
current skill level though OJT and OFF-]T.

J

SUDBrVISOr
All employees have to pass the check
Skill Remrd System [items and examinations in several years.

Competent ‘

[Proficient

NL'J'JI' o

[ general, ] [ Operation, Mechanical, Electrical, C&I, Chemical,
common Technical affairs etc.

SOENEED SITE e B Soeer SO MG AT QP IS

-
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Contents

1. Background: Why is O&M at TPPs important?

2. Project Summary: Capacity Building for O&M at TPPs
3. O&M Training in Japan (2"4Y ear Compl eted: 2018)

4. Action Plan Implementation

5. Issue Analysis of O&M in TPP

6. Conclusion

6. Conclusion

Summary of the JICA project
U We've already implemented the capacity building project for O& M at
TPPs for around 2 years as follows:
@ Conducting O& M training in Japan based on the training needs and
the current situation.
@ Reviewing dissemination from JICA-trained participants to other
colleagues about knowledge and skills obtained in Japan.
U Through analyzing the O&M issues at TPPs, we suggest the project is
practical and effective to improve O& M capacity.

For further improvement of O& M at TPPs

The key success factor (KSF) is ...

U Practice makes perfect: keeping the dissemination even after the project.
U Self-disciplined learner: avoiding excess dependence on manufacturer.
U Insatiable challenge: demonstrating the latest O& M technology.
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Hiroki HIRAHATA (Focal Point)
" hirahata.hiroki@b5.kepco.co.jp
Thermal Power Division

The Kansai Electric Power Co.,Inc.

Reference

General Information: The Kansai Electric Power Co., Inc.
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General Information: The Kansai Electric Power Co., Inc.

n Established in 1951
N Electricity Sales : 120.5 billion kWh

S d n Capacity of power-generation: 34.2 GW
Kansai Region-
= x - "J Tokyo Composition of power sources (supply and demand record by sowrce)
r o1 1. ‘_o .
#_,!:; P w'h-) i :PMMWPEEMH]? (iher sources [T | prerempra— | || |-}
: - 5 Horage o S, | |
ps--aka ‘ Ry B 7 Linuefer Patirs G (LRGH- 424
B - General . PETFDREL I e, %
T i oricteii =3 oM, empral hpdramEctie oo e 11%
fr ! Pam ped storge . 4
= - R Bl & BB s e A%
- ONETN SOUNDES = smemmsmies smmsiss A%

= Fomeeqenenied by KEBOD D mees demarng
= kAR pireer okherd FaE R A* famameey

W Coal Plant

| b 120.5 billion kwh = Flgutes Mas 10l 8od Lpec o L scunding T
B Gas Plant - -
A GTCC Plant -—-"“::.FT.T. . Capacity of power-genarating facilitias [breakdown by posser cource)
B Oil Plant - :
Thermal power 1HADEW 2 falitiey)
Hydroalectic power B.226 GV (152 Failiies]
Muehiar povwer G5TEGW (3 Faciliias)
Fenewable energy OMIGW (3 Facilites)
S (As of 31th March 2018)

KANSAI's GTCC and Coal Fired Power Plants

N @Maizuru
L
Y
{J-::\
? i Syviem map r L [t
4 Iﬂ BLangih of tranumivuson bines (routs length] ST ¥ et
e T 18,734 T
‘Esv?h) ) r 'lmﬂmmhﬂ Bavis {routs langeh)
(DHimeji No.1 131,479 km i -
W Vorndasi
W Mg
Legans

W Hetropowes plart
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B woda (et paptet
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Warmial anws

@Sakaiko

Power Plant Unit Fuel Manufacturer Capacity COD

L 5 LNG (GTCC) MHPS 729 MW 19954

Himeji No.1 6 | LNG (GTCC) | Hitachi (GE) 713 MW 1996.5
Himeji No.2 1-6 LNG (GTCC) MHPS 481 x 6 MW 2013.8 - 2015.3
Sakaiko 1-5 LNG (GTCC) MHPS 400 x 5 MW 2009.4 - 2010.9

Maizuru 1 Coal MHPS 900 MW 2004.8

2 Coal Toshiba (IHI) 900 MW 2010.8
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KANSAI's Power Generation Portfolio

Kansai Electric: Long history in Responding demand fluctuation

In Kansai’s power generation portfolio, LNG and Qil thermal power plants have been
responding to peak demand fluctuation and contribute to the consistent and stable supply of
electricity.

Hydropower (Pumped-storage) Peak ~ Standby Reserve
«Cost: High

Oil-fired / 'FleX|b|I|W ngh

LNG: Cyclic ~ Peak Load
Demand for pumping-up *Cost: Middle ~ High

Coal-fired *Flexibility: Middle
\* Purchase \
(from other utility companies) Base Load

*Cost: Low
*Hexibility: Low

Hydropower
<— Base L oad
Nuclear +Cost: Low
*Flexibility: Low
0:00 12:00 24:00
Daily hour
KANSAI’s Quality Management

Kansal has accumulated precious experience and maintained technical
knowledge and skill of high quality O&M for over 65 years.

The following know-how contributes to low degradation of thermal
efficiency and low unplanned outage rate; for example,

" 13 ti 13

“thermal efficiency management”, “non-destructive inspection”, “safety management”,
“guality management”, and “remaining life assessment” etc.

.. .
Thermal Efficiency’?! Unplanned Outage Rate'2
——Clean Codl —GTCC ——Clean Coal GTCC
55.0% 5.0%
50.0% 4.0%
3.0%
45.0% ————
2.0%
40.0% /\\
1.0% -
35.0% 0.0%
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2012 2013 2014 2015 2016
*1: Gross, LHV basis *2: Unplanned Outage Rate (%) =

No. of days of unplanned outage / (No. of days of operation + No. of days of unplanned outage)
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KANSAI's GTCC Performance | mprovement

Conventional J-class GT | (kg-CO2/kWh)
(%) e G-class GT 60 (deg.C)

60 tg Y -1,650  [~0.50
0.470 ° —— " 1600
n F-class GT ——— -1,600

~ el = £ loas 2
S 55 -1,550 2|~ O
—
= 1,500 g S
Q " | —1,500 £ 2

| —0.40 €
g - 0.376 _ = @
g | 0.36 1,450 5 o
() : : @ 2
© / B —1,400 3 3
£ 457 0.327 AR
o \ 42 1,350 . 1,350 G 5
£ i — 4
o o u £
§ 40 Himeji No.1 unit5 Sakaiko unitl Himeji No.2 unitl-1,300 0.30 Y
o ( I(Apr.1|995) . . I(Apr.goog)l . . (Aug|.2013|)

))1994 1995 1996 199% 2008 2009 2010 2011 2012 2013 2014
Year

N 30% reduction of fuel consumption and carbon dioxide emission
compared to conventional power plants.

Kansai Value Creation Service K-\VaCS

A Value

*High feasibility . i *Consideration all *Maintain/Improve
q *Prevent potential : : . S
planning construction troubles | the key points with efficiency & availability
*Minimize potential . 1 significant impacts *Solution for operational
. +Shortening schedule : .
risks I at operation stage issues

-Original *Low feasibility
Plant Value *Unbalanced design . Cost/Time overrun | .Deterioration
Potential risks «Accidents -Outage

B Comprehensive solution for managing Thermal Power Plant
B Provide “Value Creation” service integrated with 10T / Al technology
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KANSAI’s Overseas Project (as of April 2019)

Ireland : Evalair
Onshore Wind,223MW
Kansai: 24%, since 2017

18 Projects in 11 Countries

UK : Moray East
Offshore Wind,

UK : Triton Knoll
Offshore Wind,
857MW,16%

950MW,10.02%

UK-Germany: NeuConnect
Interconnector,1400MW,18.3%

(1.59GW in Operation)

Net Capacity 2,807MW

® :thermal /® :hydro /® :wind

[ :in operation
___i:under construction

US (PA) : Hickory Run
1000MW, Natural Gas, 30%

US (NJ) : W
768MW, CCGT

Nam Ngiep 1
Hydro,291MW,45%

Thailand :

Rojana SPP
505MW,CCGT Co-generation
Kansai:39%, since 2003

480MW, CCGT

Taiwan : Kuo Kuang

Kansai: 20% ,since 2006

L

Kansai:17.5% , since 2016

Y

Taiwan : Ming-Jian 1
o= | 17MW, Hydro US (IN) : US (NY) : Empire
\* Kansai: 24% st. Joseph Phase 11 635MW CCGT
since 2005 710M, Natural Gas, 20% Kansai: 25%
since 2017

Philippines : New Clark City
Power Distribution and Retail sales Service

Singapore:Senoko Power
3,300MW
CCGT:2810,Conventional:490
Kansai:15%, since 2008

Indonesia :
47MW, Hydro, 49%

Rajamandala

Australia:Bluewaters
459MW, Coal-fired
Kansai: 50%, since 2013

Indonesia :
Tanjung Jati B Exp.
2140MW, Coal-fired, 25%

Philippines : San Roque
436MW,Hydro
Kansai: 50%, since 1998

Introducing RBM Setup & improving Analytic Capability

Reference
KANSAI’s Technical Proposal:
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K ANSAI’s Technical Proposal

For sustainable and efficient O& M, the following steps ar e necessary

Stepl. Record the events and storage

* = | Maintenance : Record the failures systematically every time.
(when, what, how to repair, why)
! Operation : Record the condition(data |ogging)

Step2. Analyze the records periodically
(4

Maintenance : Have the same equipment failed ?
Operation . Isthere trend toward failure?

Identify and solve root causes (countermeasures) of unexpected problems/risk
factors through use of analytical data.

KANSAI’s Technical Proposal

(1) Introducing RBM (Risk Based Maintenance)

M aintenance Optimization via RBM iy e R A
» Consider measures to e Consider measures to
Optimize Maintenance plan by utilizing a risk reduce risk reduce cost
matrix that evaluates both PoF (Probability of * Modify equipment . SRC%f:)lg?e inspection
i i e Strengthen the in: ion
failure) and CoF (Consequences of Failure). = qupmem speciion Extend inspection
. interval
e Change operation
g Risk Matrix of RBM Effect (example)
Large
Benefits of RBM %’
@ Can avoid impact for high-risk equipment 2
@ Can reduce cost for low-risk equipment -
@ Lead toreduce maintenance cost while %
keeping high quality g =
Small <—— CoF —— Large Before After

Note: It is possible that RBM scopeislimited to equipment beyond existing L TSA.
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K ANSAI’s Technical Proposal

(2) Improving Analytic Capability (e.g. Introduction of FTA)

Fault Tree Analysis Structure

About Fault Tree Analysis (FTA) Causes —
. . e = —— —

1. D_eductlv_e'A_naIytlc MthOd Faults|y == e g tzo aulse
2. Visualy indicating afailure path " (= — e v
3. Canidentify the root causes of Trouble i =—e0=

Benefits of Fault Tree Analysis
%]

Top Llevel
Event

When trouble happens, engineers and
technicians can easily check the possible
causes at glance

Engineers and technicians can quickly
identify theroot causes of the trouble
Can prevent the recurrence of the trouble
L ead to reduce down-time of TPP

QQ

KANSAI’s Technical Proposal

U At the request of MOERE/EEHC, KANSAI can offer comprehensive technical service
package as the next phase (after this project).

U And we'd like to clarify potential needs of technical support (not limited to capacity
building) through discussion with counterparts in this follow-up survey.

\[o} I tem Beneficiaries N““T‘t.’er of Duration
Participants

O&M Enhancement by

Q) introducing RBM
(Implementation Support)
O&M Enhancement by
improving Analytic
2 Capability

(Data Analysis, FTA etc.)
(Capacity Building)

Engineer/Technician
(Maintenance)

40 1 year

Engineer/Technician
(Maintenance)
and
Operator
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KANSAI's Technical Proposal

1Year
13 Q 2nd Q 3rd Q 4’[h Q
In Jepen SIS G G
Activity InE Baseli 1§ Foll 2nd Foll
n t Ine ollow-up n ollow-up
ayp j Survey D Survey Survey
(1) RBM Introduction
(Implementation Support)
""" Preparingthe |
(2) Improving Analytic Capability N ._,_,t_r?lf‘lf‘_q_'?r_??fj“'_?_[__.
(Capacity Building) J’}}gi’r;{,;’g’g)} ”””””” 3 -l
| participantsin Japan |
Documents:
1. Progress Report Progress Report Final Repor
(Interim Report) A
2. Project Completion Report
(Final Report)

KANSAI's Technical Proposal: Digitalization

Reference
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KANSAI’s Technical Proposal: Digitalization

Digitalization for Power Generation

Operation and Maintenance

v

@ Amount of operation Data
@ Inspection Results
Drawings

Data)fiSﬁleZ_amﬂaW{M Reduce Datam;:mgment

- @ Optimized Operation
@ Advanced Maintenan

mprove Efficienc
and Availability

and Prediction

aintenance Cogdl @
-?l--:—ln-ﬂ-#

_vr;\'_.s.:.__:::._n__.;_-.'. & o < ‘ -

| Dala
» Anomaly Detection -

» TFine Tuning for » Data Platform and
optimized operatiox Management Syster |
KANSAI can help Egypt to digitalize O& M in TPPsthrough introducing Pl System. | 756 pq 62

U Digitalization accelerate optimization of O& M in TPPs through effects such as improvement of
efficiency, availability and work productivity and technical transfer with ease.

KANSAI’s Technical Proposal: Digitalization
About Pl System: World Standard Data M anagement System used in various industries
( )
[Abnormality
[Data] detection tool]
Sensors ~ Computers |
@ I x M-:?.xfx:;?-ﬁ;’b'?:
Qe - ' fo
Abnormality Abnormality
PI Vision detection by detection by
® (P! Coresight) tool operator
Power plant
GT system [Radio sensors]
Sensors  Computers Fuel system o I H !ILI
® Seal water system m -LI ‘I‘ w
®|:> Datalink Py
® EXCEL [Drone]

Data visualization
and utilization

Data acquisition -"1_%/,
and storage i

U Capable of collecting, storing and easily visualizing a large amount of O& M data in TPPs
U Offers high extendibility with new sensors, anaysis tools, etc.

L A
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KANSAI's Technical Proposal: Digitalization

O&M Enhancement by Digitalization (Overview of Pl System Installation)

2015 2016 2017

il fired

All Thermal Power Plants

——

SRR

Coal fired

n Dep'oyed to 3 Power Plants n Instaled to All Power Plants

/ Coal. Oil & GTCC Plants n Started Remote Monitoring
’ Service for overseas plant

n Built the system

in two months. ; i
n Created 200+ surveillance displays

U KAISAI isthefirst Japanese power generation company to introduce Pl System (world standard
data management system)
U Have track records of providing dizitalization service to other companies utilizing Pl System

KANSAI’s Technical Proposal: Digitalization

O&M Enhancement by Digitalization (Use example at our Power Plant)

EE  [AKIB]AFDE(METSHE] )

Relevant Parameters

U Monitor parameters relevant to the lifetime of eguipment and estimate the remaining lifetime for a
proper maintenance plan
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KANSAI’'s Technical Proposal: Digitalization

O&M Enhancement by Digitalization (Cost Savings at our Power Plant)

Monitoring of GT Intake Air Filter Differential Pressure

Plant Performance GT Performance Monitoring (Fine-tuning of 1GV setting)

| mprovement Monitoring of Economizer Inlet Water Temperature

Monitoring of Fuel Gas Heater Outlet Gas Temperature

Unplanned Down Time Monitoring of Circulation Water Pump

Reduction Monitoring of IGV

Maintenance Cost Reduction Equipment Remaining Life Management

Quality mprovement Automation of Performance Test Record Collection

U Estimate approx. 3 Million USD / year cost savings at our CCGT Power Station

KANSAI’s Technical Proposal: Digitalization

O&M Enhancement by Digital Transformation (Remote Monitoring Sevrice)

Bluewaters Power Station
in South West Australia

U Our early anomaly detection system not only detects and reports signs of an anomaly using Al, but
we can propose overall solutions from the business owner’s per spective that includes procedures
designed by our experts
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K ANSAI’s Technical Proposal

U At the request of MOERE/EEHC, KANSAI can offer digitalization solution service
package as the next phase (after this project).

U Andwe'd like to clarify potential needs of technical support (not limited to capacity
building) through discussion with counterparts in this follow-up survey.

No. Item Beneficiaries N“mt.’er of Duration
Participants

O&M Enhancement by
Q) introducing Pl System

(s [E1LsnE BT 2 2o Engineer/Technician

(Maintenance) 0 1year
and
Operator
%) Training of Pl System
(Capacity Building)
KANSAI’s Technical Proposal
1Year
1St Q 2nd Q 3rd Q 4th Q
In Jeper NS IS G
Activity In Eqypt Baseline 13 Follow-up 2nd Follow-up
i i wW-u n W-U
n=ayp j Survey C] Survey Survey
(1) Introduction of Pl System
(Implementation Support)
| Prepaingthe |
(2) Training of PI System 4| e progan
(Capacity Building) » | Trainingof | »
| participantsin Japan |
Documents:
1. Progress Report Progr egs Report Final Repor
(Interim Report) A A
2. Project Completion Report
(Final Report)
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