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1.6.1 At Mobilization Stage: 

- Recruitment and mobilization of the management personnel;

- Recruitment and mobilization of the technical staff and labor;

- Recruitment and mobilization of the unskilled and ancillary staff and labor;

- Taxes,
• Foreign taxes - outside of Lebanon,
• Local taxes ( custom duties, import duties, municipal taxes,

registration fees, stamp duties), 
• Local taxes - income tax on O&M staff both local and expatriates,
• Local taxes - income tax on subs
• Local taxes - income tax on O&M company

- Power plants takeover (necessary procedures and takeover document),

- Necessary tools and parts,

- Insurance policies
• Insurance of the facility,
• Third Party Liability Insurance,
• Insurance covering results of accidents to workmen,
• Worker's Compensation Insurance,
• Automobile Insurance.

1.6.2 During the Grace Period: 

Handling all power Due Diligence . 

Replenishing the stock of the spare parts, 

Initial maintenance co-ordination and monitoring, 

Initial maintenance performailfe ( execution), 
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Procedures and Instructions Work-out and/or existing documents 
adaptation 

• Work-out of O-procedures,
• Work-out ofM-procedures,
• Work-out of administration procedures,
• Work-out of O-instructions,
• Work-out ofM-instructions,
• Work-out of safety procedures,
• Hand-over procedure after contract termination,
• Work-out of communication procedures between the

Owner and Operator,
• Any other necessary procedures.

Procurement and purchase of the consumables; 

All vehicles needed by the Operator; 

Office equipment purchase, 

All ancillary supplies that might be deemed necessary. 

1.6.3 After commencement: 

Procedures for managing the O&M Contract for 6 years, 

Employment of the management personnel, 

Employment of the operational personnel, 

Employment of the maintenance personnel, 

Staff for preventive and unplanned maintenance and for periodical 
equipment tests present at site, 

Periodical training of O&M personnel, 
• Annual firefighting training,
• Annual safety and medical training,
• Annual O&M training
• Personnel qualification exams - yearly,

Spare parts procurement for preventive (planned) and unplanned 
maintenance, 

Spare parts management (logistics) for preventive (planned) and 
unplanned maintenance, 

Consumables management (logistics) and procurement, 

Owner co-ordination, monitoring inputs, 
■ Power plant operation planning (planning of load),

'I' , 'I' f _ �l_, J.5:ill � t) �\ wl.S�l :i,,j4,..:,., J;Ll:i p Page 6 



• Annual performance tests conduction,
• Reporting to EDL - weekly,
• Reporting to EDL - monthly,
• Reporting to EDL - yearly,

Preventive maintenance and periodical tests, 
• Planned maintenance co-ordination and monitoring

including major overhauls (as per annexed Schedule of
Overhauls),

• Planned maintenance perfonnance including major
overhaul ( as per annexed Schedule of Overhauls),

• Emergency, major and minor overhauls due to High
Impact Low Probability Events - co-ordination,
monitoring, performance,

Fuel management (receiving, monitoring, charging and discharging 
transportation vehicles), 

Tools provision 

Control systems maintenance (DCS, Teleperm and any others) 

Auxiliary services, 
• Cleaning
• Canteen
■ 

■ 
■ 
■ 
■ 
• 

■ 
■ 

First aid and medical activities
Transp01iation
Security/ guard duties
Post, courier e.g. DHL
Office materials
Pesticization and deratization
Telephone bills and services
Gardening and landscaping.

- Buildings condition survey and maintenance

- All ancillary supplies that might be deemed necessary.
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-���I ) ¼�I a.....�I J� � (a....�\ � �Li ,a...,�\ � L>"Y»�) o-l� 
4...l....&.ll olS'·- -11 d,,j� 1.- • ., . _g , I l A · t::-, yo · t .. !.I\ • ... 11 - - ·I� :i; .. ..:.11- � - � � i.r .J r" !JC UC LJ1U � LJ10 _,..... � ..r- � U . . - � 
. o!_,lu, i uc � Y o.l.J � olS' _;::,...,i J..,....o � d,,j�I � � .J � � ...9 , o!_,lu, o c.l.J 

.50MWe uc �_;.JI C l.::u)'I J..,....o ?.J.lS � Yi �.J 

.�I d,,j�\ � �.J (>hyi � J_J:9 �y Y :Ll:i.i..JI � 
.U�I c· �-- 11 �-�11 · .. <-. · .�l:iS' � 4.J"··1<;y\ 4.iJl • .. -11 � · i � :J�'il W- • � -.�'.J " � u..,.......... . � -� �..)""" -· - u .. -

(Administration Manager) ($)j;/I �I �.J .' ,i, t 
--- �w ."la..ob o.l1 • • ,_ J.-6. : .. 1.-.11

�(.)-= . " . "(t-'-"C.S- � 

.�b..JI) Jk)'I ?.Jb! J� �(�Li) L>"Y»�) c-l� 

?.Jl-ll �.J ,o!_,lu, A uc � 'i Jk)'I ?.Jbl J� � �k � �_;.JI �_;.JI� ui � :�I 
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.:.-/ 

{Deputy Operation Manager) �I� �.J yj\.:i., ,i,o

··• �Li �b o.)1 • •. 1_ �b :�\ w�LI\ �(.).::I • • • '¼'-"<.s- • � 

.���\) ¼�\ ��\ J� � (��\ � �� ,��\ � t.Y'-J:--"1�) o.)� 
1- wl · i o..l.J 4..i...&. w� 1 · · · � i\ 4..c\.c o · t .. d\ • -.11 • • · i � :o .. ..: 11 <.s- � • � (_,),-..a • I.ff"" � (.JI')..,..... (:-'-" Y'-' � u . . . � 

�.J ,w)Jl.., i o..l.J � w� J-..a � 4..1.JUA c.s-1c w.# � 4=.).\ ufa ,:.;i �.J .Jf:11 
. 

. . 

b..i';I\ J-..a o .)9 � ':Ii w::u .w\ · i · · I:;-, '} � • o··-� 1 4-Ll- Jki . q wLl...i..JI ' LI�C , l:.l • . - � UC uiu • � :)-"'"' I.ff"" • �.J . 

. 50MWe u.c �yJI 
.. I •. 'I I.· •·I\ � ' 1.....uU ·.L 1- .)a,a .h. · ';I :WI .lli LJA=-A-1 � ,- �.) . l.)Q .J-0 <.s- :..:,-:- -� 

• 4..19�\ o· J...u·- 11 �-�11 · .. <· ..... ttis' � 4..1· .. 1<:';1\ Wl ·-··'I .l.1:o..J ·i w::u :JL..-=::i'il � • , � -.�!J • � u..,..........., . � -� (:-'-" Y'-' . . . u . . . 

{Deputy Maintenance Manager) J..:i�I � �.J yj\.:i . , , i, i 

··• �Li �b o.:i,. • 1- �b :�\ w�!-1\�(._).::I • - • �<.s- . � 

��1 J� � (�YI 4=.).\ 0fa ��1 � �Le ,��1 � L>".,:--"1�) �1 4.J.).\\ 

-���\)¼�\

c.s-1c w� i o..l.J � w�� J-..a 4.i� � 4..c\.c � �j.JI �yJI F- 0i � :�\ 

�� �.J ,w� i o..l.J �I w��I <.JA� 4.i� J� � � 4=.).\ ufa J � .J§YI 

J,a...a lj\.b � ':Ii w::u .wl · i · � ';I �- 5.·.�1 4..i...&. w� . t.. . q 4.il.u..::JI � •
. . • � UC • � :)-"'"' • � (_,),-..a I.ff"" • ,·- � .J 

.50MWe u.c �yJI cb..i)'\ 

• • I • - 'I 4.il.u..::J\ "'-'-"9 ' 1.....uU •. L 1- .:i ,ua .h. • ';I : Ll.i.J\ .lli� • '. - �.) . l.)Q .J-0 <.s- :..:,-:- . � 
• 4..19�\ o· � --11 � -�11 · .. <-.... ttis' � 4..1· .. 1<:';1\ Wl • ... 11 .l.1:o..J • i w::u :JL...:i::.':11 �• ' � -.�!J • � u..,..........., . � -� (:-'-".Y"-' •.• u .. -

SaCoSone � �l l?.J� 0-a ��\ w� � �I (Yl�., ,i,V 
(Instrumentation Process Control Engineer with experience in SaCoSone) 

.� (._)..::l�½i �� o.:i� c.s-1c Jw=ib :�\ w�j.JI 

�� J� � (�YI 4=.).\ ufa ��1 � �w1 4.J.:i ,��1 � L>".,:--"1�) �1 4.J.).\\ 

.l&C 
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�..h 0.§::i w� , ;;.l.J SaCoSone � � "\:i�...9 ,w� A <.JC � 'J o.l.J �\ w�I 

-� <.JC Jgj 'J � �I wlS'�\ J"..h tJA ��\ ctu\ � J,:..l.l l&C �! <.JC ��

. ;;· '.ilw\..J..u::. "-<-·.!\ ,·,A� ·L 1- .l••�..b.-'J :Ll.Wl..lL � - c.s- r---- (.)-"._- Lr"" y c.s--- :;r.:- . � 
. U�I ;;· � -�l\ 4..l.l--1\ · .. (-; . -�� t.hu 4...i· .. l(·.;1\ 4..i.l.ll __.;, .. I\ � · i � :JL..o:i'Jl W _ • � • :'.)"-� •. :?-' u..,.......... . � -� c � .. - u .. -

(Safety Engineer) 41, <l.4)L...J1, �l J� � (..)-'l� , ,i,A 

··• �L �b. o.l1 • " 1- J...,:.b. :4-..iAWI u;.lA � -1\� u.o . - . � c.s--- - ,_,...... 

-���\ 3 i ¼�I 4-...,�\ J� � (��\ � �L.. ,��\ � 0"...9:»�) o.l�
,u� A <.JC� 'J 41, <l.4)W1, �l J� � <l.4b � �j..JI c.....:.yJI � 01 � :�\ 

<G� �Y- 0 l �3 ,u� £ o.l.J ���\ �_ji J.-.J 41, <l.4)L...J1, �\ J� � � "\:i�...9

.w� £ <.JC Jgj :/ �j � 41, <l.4)L...J1, � �.fi

-�' -l'.uJ\ <l.4)L...J\ �I ,,·,A� ·.L 1- .l�,q ..b. • ;/ :Wil.J\ ..llJ -. � � (.)-"- lY"' y � :;r.:- • � 
. 4...l9�\ ;;· 4..1.l ·-I\ 4..J....,j -�I\ · .. (-. -�� t.hu 4-.i · .. l(:'J\ WI ....;, . -l\ � . I � :JL..o:i'JI w_ , � -.:?-'� _ :'.r u..,.......... . � -� c '.r-' •. - u .. -

( Shift in charge supervisor) �l L9:;1-.P � w� . , , i, � 

.�� 6� tJA C� :�l t..:..i;.lAj..J\ 

-��\)¼�I��\ J� � (��\ � 0"...9:»�) o.l�

ulS' ·- -11 .:ijlhl\ � - J,.,6 � Jb...c. · <G · �I ·..i ,9 w " wi'.i.i · i 1.-1::1-l :;; .. .: 11 � yz. _!J-1 - . t.,r � - �.,.r � . - (.) .. - � 

� .50MWe <.JC �yJI cl:i..i)'I � �� � 'J\ � L..S .w�,. <.JC� 'J o.l.J �I 

. "4-.i.lLIJ ;; .. .: 11 �'JI� .wl · Y · � ulS' J,.,k...J �I ,,,,.,..g . <i ;; .. .: 11 � 'Jir..,r -� "..r.'-"-' •• - � UC - � - ,·- r..,r � 
.w� i <.JC �l wlS'�I J,.,U � 0;:..fo � w� � 

• �\ �\ •,.q W a -.L \_ .l••� ..b. • 'J :G.i.JI ..llJ - 0:...r � Lr"" y � :;r.:- • � • 
. U�\ ;;· 4..l.l·-11 4..J....,j-�I\ · .. (-. · -�� t.hu 4...i· .. l(·.;11 W __.;, .. I\� ·i l......l=-..J :JL..o:i'J\ W .. , � •. :?-'� _ :'.r u..,.......... . � -� c � .... u . . . 

( Control room and Substation Operators ) w�!J �l � � . , , , , , • 

-���\ ��I) .:ijU:J\ ) 4�1 J� � � :�\ w;.lAj-JI

'J �\ wlS'µI J,.,6 � � � wlb..J!_s �\ djp � LS� 0.§::i ul � :�\

� �I � 'JI � .. SOMWe <.JC �yJ\J
1
tu)'\ � .:ijlb � 'J\ Y-?-::l .w� A <.JC �

T • rt - '-s,.11, Jc,SJ1 .,,t- '-'4--o, J;.,:a 
f
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4.9__;c ��<}�\�I Jti Yi� .wlJ.i....i i uc �I w\Sy.-JI �k..o � � 

-tS_y:..i w� f uc �I w\Sy.-Jl J,.iU wl.k...J)J � I

.J 0.:1,,·,.,, .JI wl.k...J)J �\ 4.9__;c � u,by � J--'=9 �Y Y :WI� 

.Ul.:::i.\ ;· .a...u-- 11 � -�11 · .. <· ..... �tis' � 4..i· .. l<;\f\ W �- · -11 ..l..1:,..J • i � :Jl...:uYI W • • � ._'.}"'.J!) • U""' LJ� . '...9 � �..r" •.• LJ ..• 

io ...9 o �y..11 wJ;l.u...l :�yJI 

�l.la..4.ll )!I gj -, , t 

c.$i) �J;.!JI �lA::i\ ) .J4--::'/I ) �tJI J')..:;.. c.JA) � J�I t2b·, .. ,2) �.JW\ � <) �

�j)UI w)J}�\ � c.ji ,��)J � ¼)UI w1J.:i\r)J wl� 41"·11>!1 ��I (tS_j..i �...9

�Y-=--...9 .q_,� wlt,l �.JWI c,)c. � d .• �"'i -uli:J ��� 4..uw!JA �Y c.j.ill <)b.ll 0�1 w� 
:�� . I.,�-- "! •• L·. \�I. _j• � � ...9 � ...9 {' I§'""" 

�\ oylAS' u (i) ! 'h.a..iS..11 �I wl.a.<> ('1') !UL .. <ti 4-.&u�I li:i::..;/1 wl.a.<>• � !):I � • • • • .�!J • • • .J . 
. (I , _, , �y..11 wJ,,L.u...1) 

�WI ��1-, , o

� J�b ,4.tl..... J�i ,.:y.11) ,_)) J�...,JI t.? .:y.ll .ui ,·,/,: 0i �y..11 f'� c,)c. � -i 

4.J � � .fu.11 �I . -:.il..u\l .1..u1:J UIS 1.5 · 1 U� Jjl..... , · Wj\ __)., . L.: , 1 •. J.b..,j _l..):! • • c.$ 1...7' •• • v::.. . � u �...9 � .!)-" .J:P 
J� �.JWI w�_!j:ill c.JA 41......o '�.J=_,,i .J\1...9.:i �� � , II$ ' •, • • ·, • • • II �

·'5�\rl

• ( '-:-J V , i V , V � y..11 �L.u...1)

fr 
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�) �\ -l_�I uc �u �) Uh.a C$i uc �..) ol.o__,h...o �..)4J �y.31 r� c)c. � 

r.fui .l....:i r�YI 1.)4 �t C:.Jb ..)...?..J c.$..)Y- ..)3 .�w1 o� (,.) _µ1 t.S� c)c. � 0-4 �1 

. ( A � y.31 �Lo::wil) . 04lhll � _ii �! � y.31 

:o)lA _;..JI u,a �..)'ii .l:JI o� (i
o..).J!Jll �tJ!, �tJI ..bw � 1.)4 �WI� o, uc � 'J Ly �_)I dL,rl � ui � -

� c)lcl i , , o .J \ , , t 0fi .fall � 

(�i � .a.:i)ti) 0->.,?-YI y�I c)c. � , c¼I �iJI �I uc .):ull �.J ,�.:i t-4.J -

ufi.fall � o�)Jll � till., � tJI ..b.Jy:&, � 1.)4 �WI � o , uc � 'J Lo � ef-4 � 

, o)lci i , , o .J i , , t 

.J 

I� .J , I , , o .J , , £ .J \ , i .J \ , t ol>iiJI �� � �_fa..iJI LA.16.:JI � � ui � -

�4)'1 �.wl �l J�.,11 � �\Sy:;.11 0-4 JSJ 4-.L..::JI ol.:i o4l,b:WI ��l � �y.JI 

,,, .J y ,, o �.)11 ..)P.\ 0� y�YI 1.)4 ..)_) � � 0i � .�_fa..iJI LA.lb:ill 

.c'.;k.l 

�..)4J Y-?-:.J ,�.lfo.J u2u·,:;, Q �\Sy:;.11 � Liyl.9 lAfa ufi:: � �.JC ($1 c)c. �.,:JI� (½-1 

� o..).lu.J!, �_fa..iJI ol.o�I c)c. � �_fa..iJI LA.16.:JI �\Xii 0-4 � c4 �.JC ($1 

. .fu.ll;i � 

($\ � ialli.,fa .Ji ($.)_fa � �_fa..iJI LA.16.:JI �\Sy:;, u,a ($\ "�till., �till ..b.9y:&,11 �jj 'J -

(:,ij\S l.:i! � �µ, o\Sy:;.11 0-4 oh!, � ufo ..)3 ,LA.16.:JI I� � �6. � . y:-.T LA.JW 

, . llJ yL · .< �' . � 4.ASI UJ\ / I.� tJ\ 1� tJI ..b �II 0� ·-
LJ • -� � l.)A - !J-4,:1 � '-'='° !J lJlO '.J....r"" • � � 

'I' • 'I' L �I_, J.J�\ � 4.j4-.J � Page 9 
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��l'-l;� -r

4Sy:;, �i) ,(d�I (...Q]�I y�i � i:ill� � Ly) (_),Q.)WI cJfasl fl� ufa :Ii� i ,' 
11 �I I� . .b\i:i I (Si (5..l < � • 'wl 4-.j�I �I .fuJ "w � �1 

s. ,a..! �bLS", -· L)A . 0 - - � '-:?" - !-9 - � LJN • 

•(_),Q.JWI � 

�1 ) �.Jw1 ul-9 , y��I t 1.1.3 � o..ll.c! � \2°t, d.b.'i 4.b.y _J, � I�! r, r 

u� :I (_},QyJI 1� �Y":3 (�!.9 J3�1) �l u�y:,..JI � 0�u11 (0�1)

-�J.o..9 �� iJfal I�! �I� 4S) •• .':...JI LJA

e:LJI �iii:J L>A a..! t:'b u� �� (d�I (...Q]�I y�l � i:ill� � Ly) "�I" f'� i, i 

�I LY.JJ) uc. c..:iG tJ� �'J (¼-I .J�I �6 ula.wl w�) ula.wl) JL.c\11) 

. I� 4-.j�l, �I � �Y":3 d.A�I ula� 

� ) ½.J4,.:, �..J-4C- �l J� ( d�I u.l�I y�i � i:ill� � Ly) "Ji_.:;,..J]'' � :/ r, £ 

� 3 ! ula.wl) .fu.Jl I� �Y":3 �'ll½> � � ,."l....::il:..Jl •l"i:,l.aAl -Uila..a ul.c�.14) 

-��;/I o� �Y":3 .cilaJ;il½' yls)I

uc.. \ �� � \-< \_.b 'llL !>LlA _...J..6.i . \ .i...Jc � ,<l..iil; di "I 11 \• � 1�· " 
'){ \ 0� ..9 y.,i . . !JI->.) " • ,,,- • - (..) " •. _IJ " � .!.>'-", � (Y'>-:! ' 

t"' (_)a.Jl.u:i 0i l.gJl;. LJA , 0� � � �i ) JL.ci �l � , .fu.JI I� o.14 J'..h , y:;,\+a 
. .fu.JI l� � .:\..JI .US---11 �'JI. -� - ' � 

..ll�! � ) ,;,-,,, . .,s: (_}a.JW\ dj,::. Jb. � cJ�\ � �.J� (_),Q.JW\ (5-ll 0i .J'-:ucl � i, I
.�WI lY�
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'",;g ;a.JI fi:l� 1..1\:lS

.(�_,_;iSl)'I �yll., ,u.&Wl., ,u:i�l., ,J,o\S.11 ($�yll 0!,WI � 'lY"_;Jl r� u.o �L w\j �.JJ) 

wU:u ��..>fS =�! 

�lt,,Wi 

"''' '-:-1·� 

wU:u - �� 

,o.:iL..JI w� 

r�" � � � '41! .J�I) . . .. . . . . . .. . . . . . . . . . . . . . . . . . .. . . � d� \I' � � _,ia �! - , 

� ��, �till., �till ..b_,� wlo).,t..o � �_, 4l>--i �_, ,.uc �� w�l., ("tY"_;Jl 

:JtJI � tY".JhS )lAiJ,o ufi=J old �_,.JI r� ,J,its 

�!J JJ:UI ���I ���I ��J � 
(OPERAION AND MAINTENANCE OF RECEPROCATING ENGINES 

AT ZOUK AND JIYEH) 

:.:i� �i wl.i:u.....a) C-...U ''--:-lt&ll I� 11y, 0.J� -'\' 

! tY" _;JI ?� � yWI p _,ll -I

_, !�)I <1..1..u:. 01.S:a -'--:-l 

) !(wts'_y;.ll u.o tY"_;JI ��) l..>":!-'-"till ul.S:a -w 

.(�.:i__).11 wts'_y;JI) u.o�I wts'� u.a tY"_;JI ��) �WI �_, �I c.:.,ts'.a -c..:..i 

u.a � w� ) wl,�I ($i .-1?.,! ,�_,..y �.,WI �_, u� --�� �j.J � -i 

0::!9 �I u.o w� _,:, � J� _, , u,:::, _;JI I� � � ��I wlo _,h..J!., lYb_,ll., wb4-:JI 

($\I �_,ii�� �I \� (Y'>_;J\ �.lli y� c.:.,� .4-;.UA.!J ."4llo 1..:-U� ($� � � b:.:il --�!., 

�� <i13l wlo_,h..JI o� �� ,4-Acl.:ill wlo_,h..JI � �! .Jl..:;,.o �j.o ($\I �_,ia � _,i .:i_;9 

?� .:i_,!,-cy � � _,t ,u-:=,_;JI I� � o.:i_,!,11 wlo_,h..Jl., wb4-:JI u.a � � ��_, 

• .ci .. t.o .J .ci� .J tfa:i _;JI

e( k � �•gell



..lJ. 1- J- -- II � ·bi J...J\:JI �\'1.J JL....::u;/ I .. _; -I\ LI". . . . l.:ul �t.i .• (" � ! -' - - £-� cs- � ,:J - � . �_,........ �.J (.). .:ft""" � � 

r �.J �)WI .):ul) �y.11 I"� uc �l:.u u� �ts.I�� ouJ �yJI � .u4,k-JI 0-4 

: ( ou..ii 

: " Jl....::u;/ I � : ' JL....::u;/1 �

:w::i�I ) :w::i�I 

:�WI :�WI 

: r Jl....::u;/ I � : ' JL....::u;/1 �

:w::i�I ) :w::i�I 

:�WI :�lo.JI 

: r JL....::u;/ I � : ' Jl....::u;/1 �

:w'.:i�I _..,i :u::i�\ 

:�lo.JI :�Lo.JI 

: r Jl....::u;/ I � : ' Jl....::u;/1 �

:w::i�I ) :w::i�I 

:�lo.JI :�lo.JI 

:� W �ts.II ellJ..i)'I c"' �y.11 I� r-:..l°ii:J fi=! -o

-��I ul..ci_,k..JI � 0-4 � �_..,y.11 l,;.,-;,·,", -i

/ c;:i)l u�IA::i]J JWI <J-'IL �L....o �.) � � ,w_;b JS" �.J� �IA::i r..iii ,yUJI 1-4-: <39_;.o -, 

ul-;.il�_.., ,.fuJ\ �½,WI�\� 0-4 c)Wl r�I ..l� LciS" .el�\ <....ilb:ill �' �L..i.:JI 

.(i �.J .'.i.b.)WI fal) . .fu.JI � 
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(i ."lk..)LJI fal) :�u .l4c t:?� �y.111� u� ,�y.11 �� alk.. c} .ut �_jj .V 
� · 1·\S:JI · LAJLi u ·lj "'ts· �-11 · •.i!. � W (i.J � !J (.)A . � U"""' � f'Y"' - . !JA 

· Jk.. . _i\ "'ts• �-'I • ,A_\ o.l�I � .-. �--'I ot..a1·.-.N1 ,_ ·• � - � ulb:i UU::ili L.lio (I...J� � U"""' c:-:-- !J � !?" c.s-- u.o...u � - . . 

. lJ .fuJI 

lie� J� � I � �I � y.11 c} a..o.li.JI wl.a __,k...J!J wu�I u� ou.lt � _,.JI C� - A 
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� �WI . ·---·' 41,� to�i �i �I I� . � 4-Ji ..b :. . . -- ,-A�.l:... �.r-u . .. (.)A • � • 13..J-'-'l � � �
· ' · , " �\ � 41 _)� �

· i o.:il.i.-i l..l.l.J · · •• · I:. ,. 11 1 • · J;.;·,..,,, ·,I\ · \:ill � · i · �tJ\ I: ,. 11 1- w.:uu . � � '-6--:' • '-:?°' <->;:A -� u (.)A � � •••
�>°.J 4�.J �WI � J_,h.1I J__,h � uc Jjlr:JI � WA9!_, � LJ=Abll .1.S'_y:;i

. 4,j)}.S'-"

: �WI 4�.J �L4--Ju JlAaJI �_,..:i - , • , t 

4..J.bi::JL ,.fuJI o.l.o JI-'- ( -1�1 · tJI i) -uc. dJlulL ..l::i�;/I �1 ,. �I •
- . � '-r <->;:A .J . - . !.J � f � 

: UtJ I ."lw.a bl I 

.J ,0� � JLu..11 ua:� 0:-i� �ylill j__,h.11 � JWI w�_yu -i

�_;.ai .J;/.Jj uli �1,,.,�u �.:l! �i � ,�Lo � �I ��-y 
. . 

__, , o.:i b JSJ ( �_;.ai .J '}f__,j o • • , • • • ) 



� c;JI .J��!J ��I ��� J41 � t'° ,w)J�I uc- 4_&..i.Jl-w 

,o.:ib. � (�..)Ai _J';/.J.:i O • •, • • •) �..)Ai _J';/.J.:i uit 4..J\ AIIJ,Cl,. � ,wl<\-,oJy 

-��I ..>:JC.J ��!J ��I w�_;.JI �.J J,oLl �- -

:�WI �t ,lhi1.ll -, • ,o 

: . i I� :. 'I 1- �(..) � c.s-- . . -
w';/�l (';A .fu.JI �.JA:l ojWl y_,lb..a �6 l:?i wb�) �!.J-! �WI c)l r� -i

�WI �tJI �� � �tJI o.:i\.c:.} �tJI �y;i � � .�tJI ..6U� 

.J , o� �tJI o.:i\.c:.l � �.:i r-!� .J 4 .J.:i �6 o.:i\.c:.l � _,.;i t'° �

..6��.J �tJI �y;i (5� � 'i� ufa c;JI �hll t�i � j\ijhi r � -y 

.J ,�WI � l,}') o�I 

.J ,�WI �!,-a LJ.J.:i �6 l:?i ..6.J_,.;i � 4:�-» u�.a'.j <.ji y�hi r� ';I -u 

� c;JI �tJI �!.J-! � � �� ..6� <$� <-r�I � l,}') r-!;:J';/1-o

. .fu.JI �.JA:l � .J � 

: LJ:AUll �$, �J> .� -, • , i 

(Si� ,Jy.iJI (S_JL,..i o_j�l.9 .fu.JI I� � '½11 .)� �b (Si l}W � �\ �i \jl 
- .. -

&. .. ... 
-

..6U�I ) �\ �.:i.J �I I� l,}') �6 l:?i jWl �\..J.l � ,u';/6..ll o� L,}-Q �b. 

.�I · �; 1.A11 o.:i�I · i 11 d • � • .. .:.11 J...i • · •• <-. ..lS -:11
(.)A c:-:-- ..? 1..5"', J_j (.)A . . _l.J (...)-"=l � -� u..,...... '-:? 

. . 

:�\J�\ JI ��I-,•, V 

, � �!,.Jl �WI c)l �I � l,}') � y � �6 <.ji ob� ) �l>! r-!� �

. y�\ �)::i l,}') Jy.iJI ($.J'w �tJI ufa , �j (';A .J � .fu..11 � _jj l,}') l:a .J:! ' £ � �j.J 
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��\ __,�'JI - �\J'J\ �Ll� - ' ' 

wLuh:i.l lli w�I �� � · �I • .. < _... - · i ..b '" dh.ll � yltii- :3 - � - (.)A � f-l: (.) � -

'Wi · 1'.. '" · I\ · · , ll.JI � � c.:illWI 11 4.A�I ��\ · 1 .'.. :.-.11 w'l'l J wlyl I � � y • • • � IS, - !J � !?.-.!..9 
. 

. "-� - -u.b ·..r-Y - �

3 , , , , �\ ,Jh.11 ..b3y:;J lli...9 4:�I 0� -

. ' ', °" �\ ,Jh.11 ..b3_y;il lli...9 oylA\l.9 �.ill\ 0� -

:�1 w�-, ,,,

:4:�I U:Y:, -\

Uli••<"1\ 4-J.9 �--11 . 1- . .tb.....il �� - - � \:,,ig.1\ 1- �WI" J..ii.LI\ ,�1 � - -� - �_,..... � � - :,-i � :,,, � -� r .. -

J,.il.c U:Y:, 0fa .ANSI / IEEE Std 762-1987 3 (NERC) 4�1 �y'l 

:� (2u::.L AV"\•) (EAF) L,-9�1 4:�I 

t Lhii'll wl.cL - 4.L\S.11 t Lbii'll wl.cL - �I wl.cL) = L,-9�1 ½�I J,.il.c 

�\ wl.c L / ( J.:is�\ ��I 

EAF = (PH - FOH - EDH)/ PH 

=ufo� 
AV"\• 0fo lo �J\.c /_)_ill\ 0� �" � wl.cLJ\ JJC � :(PH) �\ wl.cL 

.Wl/2u::.L 

� y�;li ...91 � ¼WI tlhii'll wl.cL � :(FOH) 4.k\S.11 tlhii'll wl.cL 

wl.cL � -�½.¼S �u �i � �Jl.9 .Ulhll �_jj � � � � �I �\ 

� �I 4:�14� .'.lhpyJI wl.cLJ\ �� y�?Li) � ¼WI tlhii'll 

.JJj�I ..J::C.J JJj�I t Lbii'll w)j:is � �!.9 ,�\ �b � 

f1= �\�\��¼WI wbLJI � :(EDH) J.:is�I �I tlhii'll wl.cL 

c ti.JI .Ulhll , 02·,. oi) -lb...JI C l:ul � J,.i� �3� -lb...JI e:: l.::wl u.o�I � 
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u,,.,, ,,.,;., Q y�:ll I� .(JJ:iL<i..JI w...9.foll fu3 C'. ,,.,JI �:II i !?_(•· ,,.,;11 � lA� 

�_jj � �..►. � �1 <.S� '5�1 �\.biil ) wl�I Jtbc� �_yJI ua2°;.,;\\
- - -

.J b2.,, JI �l>:JI 4.J.) � w�!J �I �£JI .h_.; .. ,0 JJU:JI 
- -

-

:Jtio 

Jj� J.,its" t \.biil .1J6. � Cuts°_, ,�L ii O i o.l.J ½J.iJI w1k.11 O.l:>._J � f-i 

.Uh � wjts°_, ,(y�;IJ _Ji � �\j t \.bii:11) �L , ff o.l.J £$yGll i Q,�1<\l 

4":.)] uts"-3 ,(y�;'J ) � ¼ij wblbiil) �L V'1. o.l.J J.,its" '-?� t \.biil 

J.,ilSJI t lbii:ll LJA �L , •• ...9 ,�L...i ". • s.l.J Y. o. � 0;.,2o;.,;IJ ¼l.s o.l:>.!J 

�LAV. o.l.J L!.)\....,,.,:jg\ �I wliil - ,(w�)U i � . l.t_g • I.;.,_� - - -· e-i.J . • ...9 - � Y-C <.r-.J .. 

. (w�)U i � �ij ·) . , .J - . Y-C  
: JtJI �I � �ts:.JI _) _;JI J.,ib y�I f-1: 

= AV i • / ( , • • X ( o, • X" • • ) - V '1 • - , t t - AV i , ) = �ts:.JI 4:�I J.,ib 

o.h.� � o.h.)J � 0.1=..lJ � o.h.�� 

·( .l:>.!J <$fa �.) �1 C' I <')Q) %AA," 

o.h.!J � oh�� D� � 

)jlll 
o ·\11.u.....J1� � .u.....JI .lly �l;ll .u.....JI .1iy .u.....JI .lly �WI .u.....JI .1iy .u.....JI .lly y �'JI ci ..9 

. .fu.JI cJA c),a�Wl . .fu.JI cJA c),a ai!Wl . .fu.Jl cJA cJA �..9YI 
. .fu.JI . .fu.Jl . .fu.Jl 

�I� �I �_,bWI )y.:,,.,�I � "-:> r�I ½�Ir� L}.Q ��I �I 

:JtJI 

'I' • 'I' f _ �IJ JJ�I ���I wl.S y,...JI :l.i� J � 

,j Q�l � � G-
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<.jjti.ll ��\ Lj� 

��\ �_;jUIJ 
�LlJI c'J...,..a'll � 

(Major Overhaul) 

%, 0 
%i 

% 'A 

(Jjti.ll ��I Lj� 

c.5J�I . �\ - . � !J 

4=..)W\ .u...J\ 

%0 
%i 
%A 

��\ 

Jj-�1 !J 

Jj-�1 !J . .,Y-C 

t�I 

·t?.J�I U::'_Jj:J!J (RE Unit) o..)� �lb o.b...9 � (Availability).)..,iJI c.S-1A r.!:Q.j ,�

1..-011;;; � � c�I (Unavailability) _)j:JI r.k;. 0.a '½9�1 %" ua1,a.;,-, �

,J--99..,ll wU� 

J� ,4:�I r.k:. t� u-ul.....J c_)c. 4WI wla!)ijl ½-1�1 � ,��;/I � 

) J...J.J� �� uc- �'-:ic o.b.)1 ufo � ,o.b...9 �3 �t....i � �yi .J:/.JJ , o •• - - -
.4:j��� 

� •.< .. ;I .ljlb.l\ ,i.J- � -� _,.LI\ ·WI ,� - Jb. -� ,i.;ill� 11 lj�\JL� !-9 -� � � .J ..r.JJ � <.s'. f • 

�.?-A /�L.J\ /�yi .J;/..9J r • • � ½9�} �.Jhio .J�i � � ,4..ol�I 

.4:�I f'.al � C�I �'JI �I jJ� � JJ:J 

: J[i.Q 

�I �I c_)c. �I f'l�y 7. AA," � ts-9ts:.JI 4:�I J,.ah:. ½Jl.u:i..l � 
f'.al � c�I �'JI �I 0� ./.,, ,A =AA ," - , • • � _)y f'.k:. � \� .o�i

.7.,,A =,.-,,,A uc, 4-1� 0� �__,bi.JI .J�'ll 0}9 JtJ�...9 ,7.,. _)j:J\ 
.�yi .J;/.JJ "r'i , o " . = , o .. * (.,. 'A * A Vi.) �_,bWI .J)fa'l\ 

.dllWI � lJSlJ:...9 .J:.J�\ ..)\.k:.} ...9 �I r.k;. ½-1�1 4T �I c�
-� ef-�'11 ...>:fi\ � e-S!ii-JI 4:>�I f'.k:. J...9� � �



� �!.9:...9 , � t�)')J (unavailability) ½�I r� ½-J� 41 cJfol:i �I r� 
� ( accumulated unavailability ) �l;:iJI 4½�\ r..w J...9� � � . .cl\WI 

-� ��'}\ yp\- -
: ltJ\ ·- ·.I\ I... wl.l:1..-1\ U :. �\ Ji_.i.J\ · · 
'-:? � � � _!_JJ_JA - �

uc, (�b �) Ji,..i.JI � JJ�\ Trips wl.c�)'I u.a �'ii .b..11 �Y- 'ii �
.4.c� �.J J.l..JI � (Trips ) wl.c�l , o 

� ,o.l:1.....9 � J..l...JI � (Trips) Le�\ , o uc, �Y �\ (Trips) wb�)U �Y

.Ji_.i.J\ � Trip � �yi .)'i...9j /o .. • / ½)� �l>c- tfa:i..>9 

:os:-�1.9 �thll -, , , " 
4..llc , �,) c.Jl.3 w · L iii\ :. \ 1 � :. 11 1---. � , yj__J\ . \.::i . .b.l :. . . . -�- � � !.),UJ � � � . . - . C,:.J UA !J � (..)� '-ff""" 

J� � .Reference Performance Test 1'�y" ybi .J�I YJ.?..)' (.cllWI 
. old .JfiiJI �);:JI J...9� � 4½-itJI ( w!J.i...JI) 4-i.uJl oy�)J .Ulhll � �� 

�J;:JI J�...9 �l:JI uc, w� 'ii � wLlil.Jl �J;:JI J� �l:JI c.,i Ji,..i.JI �
.o\Jj\ J...9�\ � �_JA � � �}j:Jy l;,.,,,a'1 ,y\j'j\ .)�\ y\J:jt 4..ui1-=9 � (?ill 

(degradation performance curve ) �..ull ybl � t 43l:i r� ul Ji,..i.JI � �
�_yJI Yb'}\ uc, � c�I wl.9�'i1. � J_jll r-220-,J MAN �� �y l?il\ JtJI 

. (Liquidate damages) 4-c ..,_biJI .J� YI Y-,lQj ...9 (Reference Performance) 

Component I 
Total Plant Electrical Output, 
incl. STG unit 
Plant Heat Rate, incl. STG unit, 

Y • Y L �IJ tJJ�\ � ��I u\Sy..JI �4-,:,J J1i,7,, 

�e9f0 7'-fD� 

Jiyeh: Zouk 
79,967 kWe 198,000 kWe 

7,462 kJ/kWe 7,440 kJ/kWe 

c-1\::'. P, _ 
Page 47 
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tolerance 1.5%
Auxiliary consumption 

'" 

operation incl. STG
Transformer losses 
step-up transformer loss ( avg. of
all) 
station auxiliary transformer loss
(avg. of all) 
Lubricating oil consumption per
unit, tolerance 0%

Exhaust gas emissions 
NOx, tolerance 0.3 w%

PM 10, tolerance 0.04 w% 
Noise emission, 1 m outside the

1,356 kW

0.485%

0.90%

11.4 kg/operating
hour

max. 2,000
mg��max. 50 mg/Nm 

:S 80 dB(A)

3,277 kW

0.480%

0.90%

11.4
kg/operating

hour

max. 2,000
mg/Nm3

max. 50 mg/Nmr

< 80 dB(A)
_power house

J.oLl c)Lol (Ji 03� : , JG.Ji •

.'.kl...u w"-3.#/J�_# Vi• • :�_yJI �b\rl .J�\

.'.kl...u '\' o ••• :oh__,11 � wl.cl...u

�-►- ) J.oLli c)Lol (Ji �� r1 \jl) � .'.k.L..u , • • • • � � c�' <.S�1

:u� (�Io� J'.b

w"-3.#/J�_# Vi'l'l,Vo Jj� \� .oj½j % ,,,,'\' o = % [, + (' - ,,,,'\' o)]

.'.k l...u

�-►- C)Lo1 � : '\' JG.JI •

.'.kl...u w"-3.#/J�_# VV •. :�_yJI �1};11 .J�I

.'.k L..u i • • • • : oh JI � c..il.c L..u

=0� (� h!J �-►-c)Lol �) � �L..u £ •••• J.jc. � �1 <.5�1

��¼L,�I o� ufo..)g) oJ½j%,,,f,oo = % [' + (,,,,'\' o-,,foA)]

. .'.kl...u c..i"-3.#/J�_# vv. v,oVA JJ� I� .(<.....Q3!,.J\
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04LlJI (�)'\ � :, JG.JI •

�6 o�/J..P.-# VV •• :�yJI Yb\'\ .J�I

�6 , o ••• :o�JI � olc6

=0� (� �!J 04Lli r�l �) � �6 t, ... .llC � c:�I (5�1

Jj� 1� .�lb.t�ll <.JA % .,,v'1,v- = 

0/o [' + (,,,.t,,v-.,£'10)] 

2,00 

1,75 

- 1,50 
� e;:. 

1,25 

1,00 

0 
Ill 0,75 

0,50 

0,25 

0,00 

0 

.�6 u�/J..P.-# ViAi,'1 • £

Aging curve - 48/60B, 4860TS 

-eany maintenance every 15000 or 30000 operating hrs 

- - late maintenance every 18000 or 40000 operating hrs 

I 
1 6625 

If I I 

I 1.458

1

1 

I 'i 

' ' ' 
1 ,

'

lil2.tc,;Thap,ojocb!dinal!o5G of ructt cor.,;"""'(,of\ 1hcw.,i on thcigmph has;W 00 scan a, .i standiln:f, As this Willboinflu;.r-®by 1G-1cralba11c�oncttiollf,,.o g. taro 
and rrolntcnal"Ol!of tne engine and tts su�pl/ s)·slemi Cfu!l,lut>o01I, pressu��nlr) es "A'6Ias fuet, lube OIIond lnLOkeatrquarr,.M addtiontoU'lestioHnvahJeot 
vp lo 1'4�h�lu1a sha.'lbarC9.)ldcd as CMU.adu:tl)' adm'c.sl):o .and w1:thou1:llllycon'-CqUOnoM for MAN 01Mo1andTIJfbo. 

10 20 30 40 50 $0 70 80 

Operating hours [ x 1000 h] 

YLli lY\.iJI �)y:...11 J�...9 o�__p..JI c.:,c w_p...ij c.:,l �_G.JI w�fa c.:,i �I �

.�WI LA_J9J= �I c1..,,,a-,l\ u� � � ,yb\11 u}J�I �ti:, y� cj- •Yb\11

:(o�3 JSJ) .UU:JI �_lj J3�

,,f' • l L ',;JI, J_,;,}I � _,; ly..S,JI wlS _,,_.JI 'cl;-, J;; , ;; 

�� �
1- f' +'=> V l cli_
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Hours from Output GPO 
Reference MW - Incl. 

Performance Test STG 1

8000 
Preference :l -

0.16 

16000 
Preference -

0.32 

24000 
Preference -

0.48 

32000 
Preference -

0.64 

40000 
Preference -

0.72 

1For Zouk, Steam turbine power is divided by ten (JO). For Jieh, Steam turbine power is 
divided by four (4). 
2
Preference is the power of each DE including the steam turbine part at the reference 

pe1formance test. 

:o.J�I �_yJI cf11 ..b� 

�fa 4.J.J i A/"f. o A by.., JI o)y:JI 4.JJ -
(L.9J�I) .)� ' • '0 .J (�I) .)� ' • '"(, by .. JI .h• I :.,1\ -

o/oi• �l�fa)l­
(L.9.J�I) y>-;tll F l.9-'9 fa i .J (�I) y>-;tll F l.9-'9 fa "(, . t w J:ll -

(L.9.J�\.J �I) �fa 4.JJ f o/i"f. J::,.�I - �_»ill o� o).? 4.JJ -

- Ambient temperature 
- Ambient pressure
mbar (Zouk)
- Relative humidity
- Elevation
(Zouk)

. 
' ) • 0 .)�\ J.o� -

25/38 °C 
1012 mbar (Jiyeh) and 1015 

60% 
20 m.a.s.l. (Jiyeh) and 6 m.a.s.l. 

- Cooling water temperature - inlet 32/45 °C (Jiyeh and Zouk) 
- Power factor 1.0 

w�y.l lt.J Reference performance tests "�_yJI" y\}:l\ wl)-�-�I yly::,,.} �
.�\�Au• aJ\ LI.JP l.ii.J \ p·J> • a>_J CIMAC 
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Appendix I. Environmental Audits 

I- INTRODUCTION

Electricite du Liban (EDL) hereby invite Operators who will participate in the Operation and 
Maintenance on the RE Zouk and Jieh plant to perform a general ENVIRONMENTAL AUDIT 
(EA) for reciprocating engines power plants at Zouk and Jiyeh Locations. 

II-BACKGROUND

Electricite du Liban (EDL) is the public ·electrical power utility in Lebanon involved in the 
generation, transmission and distribution of electricity. EDL will perform on a regular basis, 
according to the ministry of Environment of Lebanon laws and regulations, an Environmental Audit 
(EA) for all the production facilities all over Lebanon and in particular in the present tender 
document for the RE Zouk and Jiyeh power plants. 

Any other power generation facility present at both sites will be excluded in this current tender. 

The contract of the current study will include site surveying, site measurement, data collection, 
monitoring and final EA study reports, which should be validated and approved by the ministry of 
Environment, and thus approved by EDL, as well as any other related authorities. 

All other tasks to properly perform the study must be also be considered. 

• Specifications Of Zouk And Jieh Power Plants:
.C,JC\.:lrtl:Jlc Ull Lman l r.1 JI. I IS lnr: OUOIIC: 'r:1r:C:Tf1C:,I.I _nnwe:r llTlllTV In I l"n;:innn•: invnlVP.C, .. in.,Tt11". 

Facility Capacity Technolo�v Fuel type Age 

1-Reciprocating - Zouk 194MW 
Reciprocating 

Heavy Fuel 2017 
Engines 

2- Reciprocating - Jiyeh 78 MW 
Reciprocating 

Heavy Fuel 2017 
Engines 

III-OBJECTIVES OF THE ASSIGNEMENT: 

a. The objective of the assignment is to provide services and carry out a complete EA for the
two sites. All works should be performed with a high standard for workmanship and
materials; as scheduled and within budget, in accordance with the specifications of the
contract, to acceptable environmental standards and in accordance with the Client's
requirements.

b. The Consultant shall adhere and abide by the methodologies, laws and decrees issued by the
Lebanese Ministry of Environment, ,in particular, Law 8171 dated on the 29/07/2002 and
decrees 261/1 dated 25/06/2015, 52/1 dated 12/09/1996, 8/1 dated 1/03/2001 and 8633 dated
09/08/2012 (Appendix I.I, I.II on Compact Disk).

c. The study should also be based on the decree 189/1 dated 21/4/2016.
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d. The Assignment shall begin upon returning to the employer the signed form of agreement
and the performance bond, until the end of six(6) years Operation and Maintenance
Contract. Each year, a Final Acceptance of the Reports by the Employer should be given,
including approvals by the ministry of Environment. The Environmental Audit should be
performed every year and is part of the yearly deliverables of the Operator obligations.

IV- SCOPE OF SERVICES AND TASKS

a. The scope of the services to be furnished by the Operator shall extend over all the different
Phases of the Project. The following Scope is indicative and shall be optimized and
completed by the Operator, in accordance with his proposed Methodology.

b. The Operator is required to:
• Perform the Environmental Audit and submit his methodology as per the

methodology of the Decree 189/1 presented below.
• The study should be based every year at least on 4 different measurement periods

( one every 3 months - Ref er to the project tasks schedule in Methodology section
VI).

• After each measurement campaign prepare an Audit report as per the Decree 189/1 
and submit it to the Ministry of Environment for Approval. 

c. At the end of each studied year, and as stated by the Decree 189/1, a management plan and a
monitoring plan must be presented by the Operator in the final approved Audit report.
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V- METHODOLOGY AND WORK PLAN REQUIREMENTS

V-1. The Applicant's proposal shall comprise a detailed description of his methodology and work
plan for performing the services (i.e. for each task) specified in the scope of work, provided that the
required methodology and work plan shall reveal, but not limited to, the time schedule and manning
in relation to the required services.

The Operator shall put all its experience, competence, tidiness, speed and exercise power to execute 
its obligations under this Contract. 

The Operator should clearly indicate which hardware and software will be provided for this project. 

In performing the Services, the Operator shall prepare, produce, and issue to the Client the 
documents related to this assignment by expressing outright, specific and clear suggestions, 
recommendations and solutions. 

V-2. WORK PLAN

Task Time Remark 

Site visit During Bidding phase Mandatory within the site visit of 
the current tender 

Yearly 

First measurement One month after the 2 weeks after the measurement, 
campaign Effective Date prepare and send a report to the 

Ministry of Environment 

Second measurement Four months after the 2 weeks after the measurement, 
campaign Effective Date prepare and send a report to the 

Ministry of Environment 

Third measurement Seven months after the 2 weeks after the measurement, 
campaign Effective Date prepare and send a report to the 

Ministry of Environment 

Fourth measurement Ten months· after the 
campaign Effective Date 

Presentation of the report Two weeks after the Fourth Lead time 28 days as per the 
to the ministry of Measurement Campaign decree 189/1 
Environment for approval The report should consider the 4 

measurement campaigns 

Final Approved document At the end of the contract -
12 months after the 
Effective Date 

• Knowing that, the above plan is indicative where the Operator should propose the appropriate
work plan that fulfil the requirements, within his offer, that will be evaluated and approved by
the client.
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V-2. The Methodology should abide by the following decree
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• This rcmpliJCC i3 oosc.d on Che Nution;,/ Environmentaf Auditing Nanuo.l (2G01..)
(Jrt2pared by lilt! Mirlist,y of E"n1.rit0rl/'l?et1t .with the support of the UNDP/EU proj�
entJtfed Strengt/:lenlng of the Pe.rmlttfng, aind Auditing System for Industries and
any additional lnformarion roqulred ro complete this templilte should be taken from
the NaHonaf l;nvironmenr;,/ Avditin{I Manual.

The Environment-.31 Limit Values (ELVs) sre based on Dedsjon No, R/J i{2001) Alld 
Decision No. 52/1 < 1996) or ,Jny other related deaslons. 

The audft report shall be pr-eJHJ� by " const1/CJ11g firm cflgibfo to prepare 
en11Tronmental studies a5 p�r the classification of the Council for Developmenr and 
Reconst, wet/on. The ,·eqvested laboratory analysis shall lJe conducted by a 
fabDratory accredited for the undertaken tests. 

Tne project owner shall submit a commicmenr fetter (tempJ<Jte presented In Annex 
1) attl1du:d to the ;,udlt report.

N.B. 1: This temp/ace strall t,.e used as a g!Jloctlne; the conSJ.Jtcant shall ddt1 and/or 
remove lnronnatJon as needed depending on llle ty� and condiUons of tile 
ti udited project. 

t:I.JL..2,: The use of sketches, ttowcharts an" tal>ulared forms Is hlghly recommended 
for Jmpr<>ved pre:;e,11t�ri<>n to f"cilitate the review of the report. 

EX.ECUTIVE SUMMARY 

1. GEN'ErtAt INFORMATION

I Cnmp.iny Info -
. Name: 

.Address: 
{ . Phone num�r: 

. Em-ail: 

. Website: 

Company Contact Person 
Nc1m�: 
Po&ltion: 

, Phone number:

. Email: 

Environmental Consulting Finn Info 
Provrdc- rhe name, ttde and contact Information ,:;f tf'te �Mtpllef of uits repcrl: 

Reason for conductlnQ the EA 
(P,ovide any supportive Tt.lters 
and/or corresp�ild�nce,s 

___,._,__ 

�a=n�n�c� ________ ....,..,.....c....--.___.....,_.__..,. ______________ i 

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE 
POWER PLANTS AT

. 
ZOUK AND JIYEi 

� d /, 
cf, -e- \ fJ 
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\ tVV 
t., 1/f/'() _ \ A .>.l.a.ll _ �_;lt �->+1i 

0 Construction and op.eraUon permit
0 Envlronrne11tal compliance crutificat¢ 

a Otiler (soecll'\I): 
Brier de�npoor, of the study methodology: 

NJJmber of field 11/sJt:s N 

- S.Jmpllng process
- Scit:ntlfic rc•fciro.nces adoprc-d for c�Jculations iJnd wg�tion of mltlg.,tlons octions

Etc._.
C 

J..l. TYPE OF PROJECT 

- Type of proJ«r (JndustriBJ CSU1bl11hmcmt, Qil!; croJlcn, dtJ.s.5ifleti tHl11blishment,
!lospltaf... .etc.)

- Year of �blishment at the e.urn?ni location (c/Jri{y If ,:my fJ/-eVlous &ct.1Yrtlcs were
condvered on thi! site prior to Ch� esabJl$hment of the pro;ect)

- Nc1mber ilnd Di1le of /){Jrmft
- Se<:cor
- Svb-Soctor
- Ott�gory

- Main Preducts
- Appro1<1mate Yer,r/y Producticmc Pllr type of proaut:r

1.2. TOTAL AREA OF PREMISES 

ToUJI /(Ind orea 
- T<>raf bul'lr up area
- P1 OG'r:::i.s Unfts area
- Storage area
- At:JministratFve/O/fillS /!Jret,
- AW(rti.Jry facmtu:s area
- Ared of po/Jutlan ;,o.,ccmcnr units JI applicable

1.3. LOCATION AND SURROUNDING AREA 

- Gooule map &h0Wfn-9 the �,M lmd the !IUIT01111dlng MOO
- Typei of are:1 bils� on .i,n 'e.,semeM cenfficate (to I>� provided ;,s an annex along

wilh supporting, documentation,. l, c . .copy of DGUP drxlsion tmd th� reiattn{J spe{;ifl,
conditions __ efc.)

- If the a� f$ not clas:;;fiod rder to tile NdtlQnal Pflysbl Ma.stcr Plun for the
leJHtnese Terrrto,y

1.4. NUMBER OF EMPLOY!:ES 

Number of m,ma9<Y'la/ employ�os 
- Number or product

i

on employet!5
- Oarlfy if employees Jive on•site, ii so c/(Jrtl'y how �ny
- Oor/fr if there's � rJedlcdted department and/or person responsible for

environmental mam1gomonr

OPERATION & MAINTENANCE OF THE RECIPROCATl�G ENGINE
POWER PLANTS AT ZOUK AND JIYEH frt7 

ti:-.. 
� 
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-

� 

C 
I 

::-

� 

1.5. CERTIFICATIONS/ sruorES / ENVIRONMENTAL INVESTMENTS 

LS.l. Ce1t�ncallons: 

I!:O (to he s�c1fi�), I IACCP or any -0th�r c:erlifiU1lions s�ifle. to the proj6d 

l.5 .2. Previous :studies conducted at the fac-lllty 

Type of stud Y Dt!te or studv 
Environmental £ m ca.ct Assessment 

rnitlal EMlronmental E)(amlncitlon ; 
Erwif'onmcnml Audit '

Cleaner Production Assessment 
Enercw Audit I 

Any other slmllar e rw ironmental

ctudles. (�pecify): 
---------------------------

l.5.3. Identified environmental inve,stments 

Aim of study 

- - -- - . 

Speci
f

y If ,my envlro11menti31 investments relared ta• control air pollution, redvce 
&ne-1'!7Y coMumption, ,IJfld/or eofltrol Wltstewll�r di�.d•hf9- htwe beUt ld¢Ml(ied. ti 
ye-s. p/�se sf)ecily ihe tot41 estimated amountofltwts:menls ldenUfJed Md pro�·ldtt 
., copy of .the rcl.,t<rd stud/� lf .:i w,i1;,blc. 

2, APPLICAl:JLE ENVIRONMENTAL LEGISLATIONS 

2.1. APPLICABLE LEGAL T[XTS 

A<:ld a taole ol ;ill fe9/sfat:ions rel.Jltnr, to rnc pr.o;cct. ihc cable shall lnciucle che dtle, 
nvmb<:lr, d.,tc, rofcf"Qnco ontlry, 11 small description and relcv;mt articles.. 
rhi.s sect/011 shall also Jncludc ony applfc.abfe Jntt:rnaUonal Je9,sf.ition ltnd/or 
convenJlons (gaps an:afysfs), 

2.2. POLL.UTION A6ATl;MENT TARGETS 

Speofy the 111nft v1tlues for discnarge of wastewater. air emissions and noise as {)er
appliaible decisions. lf no national limit values .,re Jvitrl.,ble, refer to mtcrrn,tlon;,f 
ler7l0Jat10ns. 

2.3. CLASSlflCATION ANC> PERMITS 

Purmn includa a1.n::cnu;tiun .1nci/or lrw�tmt:nt permits issued by the Ninist:ry of 
lricJustry or th� Gov�mor, /'oloE app,oviJ/ 011 flNlEE, MoE IJPPfO't'iJl on fndustr/al 
.permits, Mof' tJpprovtrl on, constru,tlon a.nrt operation p-erml� of c/ilSStlicd 
cstabfishments, permit for Of)er'.:Jtkm of w.:1tcr wells .. c:�. 

OPERATION & MAINTENANCE OF THE RECIPROCA

p

y ENGINE 
POWER PLANTS AT ZOUK AND JIYEH L 
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:3 . .DESCRIPTION OF THE StJR.ROUNDIN-G !NVlRONM!NT 

3.1.. DESCRlPTIONI OF TH)E SURROUNDING AREA

Description of the envfronmentllf -.rnrtIS (If tn,- .,� 

Page 27/71 

- DescrlpUo,:i of tn(! actMtles 1af</n,g place 111 the area compared co tile alJowabla
:Jctivttic!: accordmg ro tile cbaMHlitt ltltr1/Gt� ·or th� N&t.iot.lif Phys}al Ma.$ter Pion 
for the Lebanese iemtory 

- l:Jlf.u,.ncc,: ,mci d1.N!Ctions to �nslr.lve receplors 
- Distance from reslde.'lcJaJ �n?a (m)
� Prasene,o of n()i,rt,y w.,tcr bodies 

Distance from water l)odii:s (m) 
- ,ANil'll photo .1Jt,d coordfn<Jtcs of the ::./Ce 
- Photos

3,2., DESCRlPTION OF l.OCATWN AND TOPOGRAPHY 

- 1opograpftl<: map 

3.J. GF0L0GV

3.'ll. HYDROLO�Y AND GROUNDWATER QUALTN'

:),4.1. Surface water bodies 

3.4.2. Sprirgs 

3.4 .3. GrouncJ\l'li)ter clepth and flow 

t!.&,: Sections J�J. t1nd J.4. must hfrJhllf)ht. the se.nslcJ11/ty of lhtt dll!rl arrd .the porentiaJ 
Jmpaa or tfte proJect's acr(vmes on the existing enY/ronmerrtal situation.

4. SITE AND PRODUCTION DESCIUPTION

4.l, O!ESCRTPTION OF THE PRODUCTION PROCESS

DCSOifJe all "rod1.,-cc:ion lines iii de�if, to e/1/plaln the operation and the
env/ronment;al /mpfk:llions. Qualitati'1tJ Md Quantitative des<:rlpLJ.on r,;,( all prodtlctlort 
lines 1ne111ding seeps, duration, Input ntieded (raw mat&-taig, chemicals, energy, 
water), resvlt:Jng ovtputs (prorJurn), cmf$$fons and dfsdl,,r;M, connections to
other producJion Jines or unJtr:, typ.c of prodl.l� (continuous or b.,tch)�.etr:.. 

4.2. PROCESS R_OWCHARTPER. PRODUCTION UNE 
- Jdentify afl pri,duction :.tc()s 
- All lnputt for each step Including raw moteri;,fs, chemk.t!if, �le1tm, wacer, energy,

etc. ..

OPERATION & MAINTENANCE OF THE RECIPR
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T , ' i/i/'f, _ ' /\ .llitll _ �l :;�I 

- All oorf)ut's /or each step l11clu(}]MJ fJl'oduds, r,y-p,oducls, soo'd/lquJd/o.aseous
(!nU,:'slOJ'I,, eu:.

- Process ITowr:116,l ;,li.,Jf /11ckJil1, qiJa11rl!i'cs ol fnputs and outputs per b.itch ef
prnduci'km

,:,

-,

�•�·-•·; 

\ ... ,. .... ,,,
--� 

.. � 
, .. -

' ..... ...,._. 
.. ,., .. , 

,...;�:,,,,.1•.1D 

,,--,-'-'"> .... ,�,•�·•• 

.;, •·• dJ,•, 

,,..,.. ......
:: , :r, 

•!.!.rU" I'-�•• 

t�•t""',1<IOC( • .... 1, 

4.3.l. Raw mater1;i1s. chemicals and uils 

.. , ........
·•--�t

•t(J IN.I .�., 

t• o -.., •I • u 

�•••II'' o•.r 
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I Oest Addltlonal 7
CurTent environmental 

C.Ompll.incc 
netd'XI 

Type Quantity mMogcmcnt m anilgement prev'entlve 
stews 

p�t1ces: practices ,ti:. 1><:r m,e�i.u ll'C$

lhet.,sDs 

Raw mate.r1al 

(Cf appltgblc) 

--

' 
C/lt!m/cnl!I ' 
- - '

'

oils aria,, t,ria,ncs

i I 
--

Orfier,. 

l 

,l 
• I - -
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'f , ' i/ i/Y) _ ' 1\ � _ �.)\ �_»11 

-4.�.2. Wbter consumptfot1 

Ave.rai,e yurly 
Usage S<>urce consumption Treatment 

.:.,
:i
:1
,...

�

1 ,., 

I 
i' 

' 

! .,

Domestic 

Coollno 
Proc�.s 

Cleanl!?g of �S\Jlpment 
Cle:.ani

� 
of nuors

Cle-�"1 or vehicl�a: lBo-116f'1> .I 

O�r I 

-·

{Un,it\ 

. --

·--

-

- 1n ca!le o pt1v11tc well ts ;,,al/atJJ� ac the site, dal1fy Jf ,t iS fN!rmltted <Jr not. 1r ro,

provide a ccpy of t:hc pe,mit a, an a11neY

- include lnfOlm"tlr:m ll.bout water ldW (number, capad..ty, ��tiDn-,et'c.J
- include detalls itbout roclin!} system and/or C1P 1f av:aflitbr.o
- include details -,bout tl1c r:Jtis.ting ue.,tmenc uni, or w111�r l>e!ore ��c If appffcabJe

4,-3.J. foergy consumption 

Provide add/Uondl lnf,:1rm11rton as lo/Jr;ws: 
Ty.at! of etterli'Y (electricity, r,ei!m, rener11able enrgy ... erc:.J 
Sourc.e (pvbflc grlcJ, own 9rJm:r11rr.;rs/botlers) 
Cons�1ptlcn (In 10Vt.i or ton$/n) 
Numt>er ol ,m9in� 
l.C>CdtlM O.f englfles
Specs ol ungmes: ,date cf ,miJnufuctvrlng, (apar:ity, foa,tlon, tyl)e of fuel used, srack
type, scocJ:. h!lgllr, ��� infrastructure, dtscrlptJon of CO!ltlllnment: pJ:t
Height o,f ClO$CSt receotor 
i}lpa of fuel used 
flvmbt:!r, JocatJon and specs o( fuel t.i,nks 
Effldcncy ltnalysls 

4.4. Ol)TPVTS 

4.5. UiPtrr/OVTPlJT FLOWCHART 

OPERATION & MAINTENA,NCE OF THE RECIPROCATING ENGINE 
POWER PLANTS AT ZOUK AND;;: 
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-',6, FACTORY lAYOlfT 

Provide sketch.es, /:Qyouts or llowchtrrts a$ fol!Ow�: 

Page 30/71 

\ t Ai' 

- Uwnber Mt:/ $Ur1.Jce are.as of bullalnga(floors
- Vislblo lbyautt of llll fiooN snowip9 product/on I/no,, openirJonal units, auxllla.ry 

tacllltles, stiJcks, dJscmrue pclnts ... etc.
- G�ODle map showing opemt/of)IJ/ unfts ,nd a uxlllery f1Jcifitfo,

5. bESCRIS>TlON OP !NVlRONMENTAL S,.ATUS AND EMISSIONS

5.1. ENVlRONMENTAt MAP 

Provide n plant /c,yo1.1r' '1/ghlfgmln� ht9h risk t!rt:<Js ot lifld/119, t;hJJr 11re life threatening (her 
spots) and snowing rM fnllowinr; emiss/011 points: 

- Stocks
- Process ;,Jr emls-$/on,s areas
- DJsehi,rge pain� of lif/u/(1 effluents (onsrte and offs/to d'is,harge points tJf dOJTJ�sti,

and lndt1�tric1I wutl!water)
- Solld waste areas (gener.,llon ltlld stor�O� or l11s.po,!al)
- Har�rdous r;oJld waste (generation .nd scora9e or disposal)
- Entitles 9eneratin9 noise

5 .2. AIR EMISSIONS 

& Sources 

- TyPf!l 
- Ptevlo/.J� and current t�tlng, �suits
- �xl5ting oln,tement unit:; Dnd/or m�,U'Ul'ilf If ,lillY (de,cript.1t'm1 sp�, performanct)
- Compllr1nce status
- Suggesrod mltlgarlon me.;,suros 

5,3. WASTEWATEP. 

- Source (Secclon/process/facl/11'y r;enerotlng wastewater)
- Qvi,ntft/tifl (a t,rn�i<down t>f the w.utewat{)r q,vontflies r,tr �pa and usage /$

requ/i'f:CI)

- Type 
- Design of w.,ste Wt!ttt!r networks (cl�r/ly 1r domestic .and 1ndusuIa1 was:tewater

streams 11re connect'ect or not) 
- Final collectlort (on sire) ar.d disposal (otfsfte) points for domestic O'IO lndu$triat 

wastewater

- Sp� of rnatment unlt If avarlalJI� 
- 'Prevlou$ 1mrJ current te$t/ng ro.111.Jlt11
- Compli..>ncc �t.,tvs
- Svgg-eted m/Ur,atfon mea51Jrcis

5.4. HAZAROOUS \'IASTIE
1 

1 I\ PCllli• m<Q a:iul:J tie utell � w, • plor,c 1,yQ'-'l 11,pa,HfW.id>o 
> 'v tli •N.U:Vt •t!-•Lt<l to l\ua,nout .... u rt/e tp' 1ll;,=t..a• ., u,,. !Mul co-,�""

• , ..,.- :,;-1 

OPERATION & MAINTENANCE OF THE RECIPRO��/r:
ENGINE 

POWER PLAIITS AT ZOUK ANO JfYE"f.. 
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'f • , '/ t /"f 1 _ ' A J.;.,,J\ _ �..)S1 �I

- 7ypc aruJ c/;,ssillcauon
- 5¢1.Jl'(;e
- Quant.it)'

- �.rrenr management pratrlces
- &!st e11vlronmental m.,r,agM1ent :,raeticcs
- Com,pll,r,m;.e srbtus
- Suggesred mtrfg1JClon measure/J

5.5. S01:.10 WASTE 

- 7Ype
- Source

- Quantity

- CUmJnt �n1tgement practfccs
- Comollana, :.st�Ws
- Su99 ested rnit,9atlon mca.11un:i.

5.G, ENVIRONMENTAL N·OISiE

- SQUl'rfl 

- &Jscllne aiveraQe le·veJ
- Existing it'batemtmt unJrs If 1Jny (description, specs, perforrmrnr:e)
- Prevfo-us 11nrJ current res tlnQ n,surts
- com;:,uancc status

- sunesced mltlgatlon measures

li.Jl.: Sectlo11s 3.2., �.3. on<J 3.6. must 11/gflli�ht tfle following lnformarJon wfth regards to 
the needed lilboratory an.a/ysls: 

- Li$t of needed measurements
- list or me."t$Clf'C?meMs 1-'Jfllt;l> ca.n be performed In Lebttnon
- Ust of m�-sur-ements which were crinducted. If some or th& rc:quircd to1mng w,a/1!'

not performed the EA shall hlr;hllght tfte re:non
.. Needed sampfin{} 1flform1Jt1on: foCJ)tion, duration, ff'etlueney, proc�!:!. t.ot1dil16ns 

dur/r,g samplln9, entity who conducted the s;3mp/ln9 
- Ne11dCJC1 tBsting lnform.aC/on: cnuzy who conducted dlc sompllng, s1Jmpllng protoa:,I
- Results
- ApplJG1Jble �LVs and co111pfjance status

5. 7. SOIL AND GROUDNWATER CONTAMINATION

- Potentfal toc.aHon
- Sources
- Need� tc:.-.Ot"fr,
- Prevfous and current testing resutr:s
- Sugge!)fCd mitlgtJtion measurel

5.8, ENVIRONMENTAIL AccIOENT$ AND COMPLAINTS -

OPERATION & MAINTENANCE OF THE RECIPl{OCATING ENGINE 
POWER PLANTS AT ZOUK AND fNH 
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5.9, SUMMARY OF ENVIRONMENTAL FINDINGS 
- -- --- ' 

: Production llne 
Solid Hazardo1.1s 

I �oera tiooa I unlt 
Air emissions waste.w'4ter 

waste wDste 
Noise 

-- -

I-
-

. 

I 

l 

·-

' 

i 

6. EMERGENCY PLAN

Provide 11 d�C11pi1on of me exi3Uf'ltJ "�ut,0111 me.isures in C-'5e ct fire, spilla9eJ ... t:tc.
Cl.ar,ty If any adlltttonal �mergeMy actions need to be taken. 

7. COMPUANCE A.CTI ON PLAN/ENVI�ONMENTAL MANAGEM"ENT P\.AN

7 .1. SCP OPPORTUNIUES 

7.2. erNlRONMENTAL STATUS AND RELATED ACTIONS 

TTt/.5, 1oecl!oJ1 .shnuto present a summary "' Che �n111ro11menCAI st:aws per type of 
wc1��1,m,i.5,-sJonr as condvded from prevfou;; rabl� 

AIR EMISSJONS 
Production line El<lstlng 

aM/or lYPi!S 
Compllancc abatcme,nt · Proposed mitigi!tion
sUl<tus measuresOocratlon:11 unrt I mc.3surcs 

I - -· 

.JtASTEWATER 

I Types I Proposed mitigationProduction line Coanpli�nco Existing 
and/Of abiltcment 

Q?!?ra��nal unit srutus measur�s meas-.1res 
-- -

- ---

;
--

SOUD \"✓ASTE' 
PY-oduct:Jon IIM Tvoes Comcllance .FYu;l:U\O Prooosed mitigation 

.... 

OPERATION & MAINTENANCE OF THE RECIPROCATIN ,ENGINE 
POWER PLANTS AT ZOUK AND JIYEH / _ 
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�., 1/1/"r) _ ' A .).WI_ �..,11 .�1 

and/o.t status: abat-emenc mea-rurcs 

�tJ_O�l·_unlt flWltSUl'l"'i 

l 
, 

. 
- --

-

-
• 1•-Y•.nnn,r W.d,STE 

Pro<Sl>Cti()n tine l Com.,liance 
l:xtsUng Propo�d mili�l!tiM and/0¥ Types 

I 
abiJtc-ment

Oceratlonal unit status. mt!.a.Sllres measu.rei; 
' 

I 
-

E/NIRu,·;;,. . .,sJ fJD1<.F 

ProductiOn line Compllilnce Exi.sl.iny Propo�d rnitig;ntion 
and/or i'ypes Wl!tcment 
Oceratlo�, unit -:tohJs measur- meu-.ir� 

-

7.'J, DESCR.IPTlON Of THE PROPOSfO SUB•?ROJECTS 

This sect/o,'i should l11dudd d d,tl:,iJl'd OP<Cr1PrfC!l1 of rh• propo�« sub-proj� 

7 .4, ACTION PLAN AND COMPLIANCE STRATEG'f 

Thi: 1'11orm&tlo1l coYt:dl!d Ill lflP prtVSOIJS S'eWMS IS uSlld rn rm me CJO:c �law for ncn• 
comp/knr:c issues- ami rc�tvd wlons. 

- -
T1mc11ncs I 

� 

� 

� 
• 

. 

; 

j 

� 
• 

� 

I��· Estimatc-d l - 'E1wlr0nmcnatol Economic , Re.six>n:.ibiility Jn"u�tmenr Veer Year Year Outcome Ocoents 

:$4.l:l!·Ql3l�N>, 1 • \d•c-t .. w:.t 
I nitallatlon 
of [lbe' 
Recovery 
Unlc 

Sub--oro,ea:.No. 2: 

I 

• 

I 
I 

1 2 J 
•'---

r Trt> ,tmnnt Plant
llOD 
concentrlltions 
{"eductd trorn 
:200 mg/I tg JO 
mall 

l ·-

I 
Recovery I
or fibar 

incrc.:,:ln.g 
throughP"LI 
tbv Sltil> l 

I 
1 

! -
I 

� The at:t/on.s-, Issues an<1 r,;,un:s l)fi!<;ellll<I in !'he aoova bblo ,1ro rndk.11.ivc 
ex�mplli!S �nd shouhf /IIQt be to�·an iu:.,, 11J{Huttc:e. 

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE 
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7.5. MONITOP.lNG PLAN 

· Type or
Source.:, 

llorameters to 

wast,o/ernlss.lons be monitored• 

--- --- - ---' 

AddWcnat mformatJon ts needed as fc/!ows; 

i!.requeney of locatfon or 

monitcring �mplin9 

,__ --- . 

Spcr:lfy ff .i ny proce:rs condlrlcns af"e re,qulfT.'d durlno c:amr,trf1f} 
• Sp,to.clfy ,,.,,, �t'/1Jll1tt9 meu,od,, co1Id11.1ot,s drn/ p,:,-(0(1� 

8. UST OF ANNEXfS

�t of rcferc:ncr::; 
· Names a1td CVs of ex;,t:lts Yl'Orking an th(! ,1JWit report 
• O!s<.h,lmer gf r.aruutting, firm
- f>,'trfgt e

r 

the p,ro,Jcrt own� (Templotl!! .!lltodtcd In Nlne.x 1) 
· Capid ol rrn:dcd legal daa,mcnt:s;

Page 34/71 

Pt!nlonnt!l 
responsible fur 
monlto-nn.n 

_..__ --

e'0.:5etnMt certlfi"1Ce l,!/lJi c;o�:spondiilg de<.fJion of f>Gl)P j .JI v> iL.J � J.,L...JJ J...J_,I ..Ir) 
(-'--Y•J_,,;.>...,. l....,;,,)/ 1.4;.l_,,..,.,t�..,;. )t� 

• Ei..tat,li;timenc and Investment permits (.J...;-...J -,IJ,i.:.;, '-i._�
• My oUlcr re/0\I.Jnt leg:,/ dowmcnc 

• Samp/lna pro,0<:of 
• Coptc; or re:; un,g rc�u,r:s 
- Marer/al s.,fecy data sheel:s

11 
OPERATION & MAINTENANCE OF THE RECIPROCATi

ll1
NGINE 

£
POWER PLANTS AT ZOOK AND JIYEH 
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VI- OTHER LAWS AND DECREES

Appendix I.I (On CD) 

Law: 

- 8171 dated on the 29/07/2002.

Appendix I.II (On CD} 

Decrees: 

261/1 dated 25/06/2015, 52/1 dated 12/09/1996 

8/1 dated 1/03/2001 

8633 dated 09/08/2012. 

• 

OPERATION & MAINTENANCE Of THE RECIPRO

,

iIJNG ENGINE 
POWER PLANTS AT ZOUK AND JIYE .L 

,82V 
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Appendix II. Preservation of Gas Conversion Kits 

Not Applicable 
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Appendix III. Current Heavy Fuel Oil Parameters and Specifications 

--= - - - --

. HEAVY FUEL OIL PARAMETERS FOR GRADE B HFO 

Parameters Units Specifications 

Total Sediment Content - (mass/mass)% <0.1% 

Viscosity at so•c mm2 /s <380 

density at l5°C kglm' <991 

Miao carbon residue %m/m < 18 

aluminum + silicon mg.lkg <60 

Sodium' nlg/kg < 100 

Ash O�mfID <0.1 

Vanadium• wg/kg <350 

CCAI < 870 

Water ¾VIV <0.5 

pour point "C < 30 
fl.ash point "C >60

sulfur 0,om/m <l 
acid number mgKOH/g <2.5 

the fuel should be free from ULO. and shaU be considertd to 

used lubricating oils (ULO): 
cointain ULO. when either of the follolling conditions is 

Calci\llll and zinc. or calcium and wg/kg 
met: 

phosphon1S • calcium > 30 and zinc > 15 or
•calcium> 30 and phosphonis > 15 

hydrogen sulfide mg/kg <'> 

Heat of Combustion MJ/kg Gross > 41

Sediments and Water %VOL < l  

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE 
POWER PLANTS AT ZOUK AND JIYEH 

� I 01( 
r;� J,.tR d c;z, �

:Eqni,•iJ.lent Test 
ISO 8217-2017 Methods 

IP 390 ISO 10307-2 

ASTuCD445 ISO 3104 
ASTMD4-052 ISO 3675 or ISO 12185 

ASTM D524 or ASTM ISO 1037004530 
IPSO! IP 501. IP 470 or ISO 10-47S 
IPSO! IP 501, IP 470 

ASTMD4S2 ISO 6245 
IPSO! IP 50 I. IP 470 or ISO 14597 

ISO 8217 sec 6.3 a) 
ASTMD95 ISO 3733 

ASTh1:D97 ISO 3016 
ASTMD93 ISO 2719 

ASTh{D4'.!94 ISO 8754, ISO 14596 
ASTh{D664 

IPSO! IP 501 or IP 470. IP 500

IP 570 IP 570 
ASlM D 4868:2000 
ASTMD 1796:1997 

� 

I 
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Appendix III. Current Heavy Fuel Oil Parameters and Specifications (Cont'd) 

J e' 
-- -

ADDIDONAL SPEClllCATIONS FOR HFO PARAMETERS FOR GRADE B

S.N• Par.untttrs Unin Sp«fficalions Test l\f.elhoch 

19 Bromine Nwnber g Br/lOOg <12 ASThlD 1159 

20 
Ratio of Asph.tltene con1ent /

<0.66 A.STM D 189 (ORASTM 04530)/IP 143
Conradsan Carbon R=dll<! 

21 P-Value >U ASIM D7112 / SM.Sl600 

22 Hept:,M Insoluble (mass/mass)% min: 0.5 aiMI max: 30 ASTMD6560 

23 Cleanlineu rating - <3 ASTMD47�0 

2� Paraffin \Va." content (lll3sslU>Ms)�o <S UOP46 

:- ":.·;.·*,...._� ,::-< •r!'. •' ··\11•1• - - - ·_� ... -·;--:i,·.,. •,;4,::. ·;•,,, .; ,!r . 
--r;·.� -.i ·•·,.• 1 '. '. ·:. .f' ,_r, .... w..•H •: ,•, -

.,_ Limit to""' diff.,-eirmo - .. aw:imwu for ,hip !oaclinJl<. 

-HFO <bculd be ,upplif<i••�•• IS08217 • 2017. 

-a: For v..,.c1nm / Sodi= R.tio, ifVmM!ium Vo> 100 m,/q; ,odiu:n N• <l/3 of\1:amcl.;,,m

-b: Tho llOOI �- .hould mcblo the fi>I!� a.I\: TSE, TSP a,d TSA 

In case those Parameters and Specification were modified by Libnor then the Operator should cater the new updated one. 

�

c>3)� � e
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Appendix IV. Cleaning of fuel tanks 

Available tanks at both sites Zouk and Jieh should be yearly checked for any possible leakage and 
cleaned every ten years of service as presented below. 

The cleaning of the tanks may require a power reduction for a certain period of the plants and a total 
of additional 2% is allocated to the total allowable unavailability table that is related to the cleaning 
of the fuel tanks. 

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE 
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French and International standards 

The reference document used by EDF is OT 94 "Inspection and maintenance guide for vertical cylindrical overhead 

tanks". This document is a guide to assist in the establishment of inspection plans and the development of 

recommendations for the inspection and maintenance of vertical cylindrical above-ground tanks to allow for proper 

monitoring of these tanks to maintain their integrity. 

There is also another international guide from the American Petroleum Institute: API STANDARD 653: Tank 

Inspection Repair, Alteration and Reconstruction. 

Hydraulic Test 

Hydraulic tests are not required on a periodic basis but only for one-off events or after the tank has been built to reduce 

the stress peaks caused by the construction and to check the tank's tightness. Once the tank is commissioned, hydraulic 

tests are no longer required and are replaced by other types of inspection, visual or Non-Destructive Testing (NDT). 

Hydraulic Test according to API 953: 

12.3 Hydrostatic Testing 

12.3.1 When Hydrostatic Testing Is Required 

A hydrostatic test shall be performed on the following. 

a) A reconstructed tank. 

11a 

b) Any tank that has undergone major repairs or major alterations (see Section 3) unless exempted by 12.3.3 for the 119 
applicable combination of materials, design, and construction features.

c) A tank where an engineering evaluation indicates the need for the hydrostatic test due to an increase in the 
severity of service. Examples of increased service severity are an increase in operating pressure (such as storing 
a product with a higher specific gravity), lowering the service temperature (see Figure 5.2), and using tanks that 
have been damaged.

Hydraulic Test according to OT 94 

OT 94 - Revision 1 - Guide d'inspection et de maintenance des reservoirs aeriens cylindriques vertlceux 

10.4. Essai hydrauligue apres reparation  o u  modification 

Un essai hydraulique est generalement exige apres une intervention majeure de maintenance sur les parties 
essentielles de resistance du reservoir, par exemple : 

• realisation de reparation importante par soudage sur la robe du reservoir ou sur les toles de la bordure
annulaire,

• remplacement complet des !Oles du fond et des toles de bordure annulaire, 

• soulevement du reservoir et remise a niveau, 

• reprise importante des fondations du reservoir.

Toutes ces reparations/modifications peuvent engendrer de nouveaux pies de contrainte qui seront ecretes 
par un essai hydraulique. 

Pour les piquages de petit diametre, pour les reparations mineures ou pour des impossibilites techniques ou 
environnementales, l'essai hydrostatique peut etre remplace par des dispositions compensatoires definies 
dans les codes, comprenant notamment un contr61e volumique a 100% des soudures. 
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Periodic checks to be carried out. 
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According to DT 94 and AP! 953, the different periodic checks to be carried out are found according to the extracts in 

the annex 1 and 2 to this appendix. 

DT94 API 953 

Routine in service inspection Close visual inspection from the ground by Close visual inspection from the ground by 

qualified personal - One year period owner/operator personal - One month 

period 

External inspection in operation External inspection - 5 years - authorized External inspection - 5 years - authorized 

inspector - visual +ultrasonic thickness inspector - visual +ultrasonic thickness 

measurements. measurements. 

Internal inspection Internal inspection - 10 years - authorized Internal inspection - IO years - authorized 

inspector- Visual+ NOE. inspector- Visual+ NOE. 

The details of the inspection plans are detailed in the DT 94 and API 953 documents available on Internet. 

Tank cleaning 

To carry out the internal control, it is necessary to clean the tanks beforehand. 

To condition a tank and prepare it for the various interventions, the person in charge of the tank control operation must 

carry out all the following services such as: transfer of the remaining fuel, pumping of sludge for all the equipment that 

is in his service, cleaning and degassing of the tank. 

Clean-up operations include the following: 

Protection of the surroundings of the site, 

Bailifrs report of the detention (at the beginning and end of the work), 

Drafting of an environmental risk analysis and intervention conditions. 

Transfer of fuel to another tank or consumption to reach the unpumpable level, 

Pumping of HFO sludge at the bottom of the tank. This volume is estimated at 5% (approx.) of the total 

volume of the tank, i.e. quantities of sludge 275 m3 per tank in Jiyeh and 700 m3 per tank in Zouk. That is a 

total of 1950 m3 for the two stations. 

Installation of scaffolds outside and inside the tank to allow control operations over the entire height of the 

tank's wall. 

Disposal and destruction of residues: 

o Management of the rotations of trailers, trucks,

o Provision of unloading protocols,

o Provision of the constituent elements of the waste monitoring forms which attest that the residues

have been treated according to the environmental standards in force,

Addition of LFO for rinsing the bottom of the tank, 

Degreasing of the tank walls over the entire height and the entire floor area, 
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Total pumping and destruction of cleaning residues, 

Degassing of the tank with installation of equipment, 

Withdrawal of the site and report of the end of the work. 

Page 43/71 

In addition to the large quantities of sludge to be treat�d, it should be noted that this large-scale operation will make the 

HFO tanks unavailable for several months. 

The objectives of the pumping and degassing of the tank are clean walls and floor of the tank, i.e. free of fat, carbon, 

and can be handled by hand without getting your fingers dirty. The lower parts must be free of liquids such as oil, fuel 

oil and water. 

The objective of the conditioning is to allow the expertise by an independent certified expert by visual or NDT methods. 

Expected date of internal inspection 

Since the tanks were commissioned in 2015, the next internal inspection should be done in 2025, 10 years after the 

industrial commissioning. 
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DT04-Revision 1 -Guidec:f"inspection 1!t de maintenance des reser.,or.; aeriens C)Cnd� vertic:aux 
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Beroamue WC la stmODination du bct:w de gggfianAA : une premiere detennination peut etre obtenue sur 
la base lfanalyses generiques. Cependant sa determination doit etre faite de fa� appro{ondie 1ors de 
chaque etablissement d'un nouvel intervalle d0inspection. 

5.5. Determination de la pmchaine date d'inspection 

Pour chaque section du reservci.-. rintervaDe avant la pnxhaine inspection est foncli,on de la duree de vie 
residuelle, de la criticite et du facteur de confiance. La prochaine date d"inspection sera la plus proche de 
ceUes des trois sections considerees. 

L'utilisation du fac:ll!iJT de oonfiance conduit a cispaseJ' d'une marge de securite par rapport a la duree de vie 
residuelle theorique 

o·autres elements sent a prendre en consideration, comme les echeances relatives aux inspections des
serpentins de rech3u�e. les echeances de baremage ...

5.6. Exploitation de la criticite - Plan d'inspection fonction du risgue 

Les mod.31iles du plan d'inspe<:tion de-aites dans le chapitre 6 de ce guide sont adaptees en fonction de la 
critx:ite du resavoir. Les natures. locafisations, etendues et periodiciies des actions d'inspection et 
attenuation de la crilicite (mitigation) sont definies en fondion des modes et cinetiques de degradation ainsi 
que du niveau de criticite.. Ces actions cfinspection et d'attenuation de la crilicite (mitigaiion) ont pour 
objet de maitriser la cru:it.e et de garantir nntegrite du reservoir. Bies seront issues des referenl>els utilises 
pour le calcul de la criticite.. 

5_7. Brvur du pJ,m d'insRCGtion 

Une revue syst.ematique du plan d'inspection doit etre faite en cas crevoh.ruon de la criticite. apres chaque 
inspection inteme. ainsi qu'en cas de modification des conditions de stockage (temperature notanvnenl) et 
de changement d'affectation du reservoir (nature du produit stocke}" 

6. Mise en ceuvre du plan d'lnspection

Le plan d1nspection est oonstitue de differents types d-inspedion a differentes frequences. 

6.1. Visi:te de r-outine 

La visite de routine a pour but de constater le bon etat general du reservoir et de son enviromement ainsi 
que les signes exterieurs lies aux modes de degradation possible. 

Elle est reaflsee paT des personnels qualifies (voir chapitre Q) et renouvelee chaque annee. Les ecart.s 
releves font l'objet d'une analyse. 

Var un e.xemple de fiche de visile de routine en annexe 4. 

62. Inspection exteme en exploitation 

Cette inspection. permet de s·assurer de rabsence d'anomalie remettant en cause la date prevue de la 
prochaine inspection. Elle compnmd a minima 
• une revue des visites de rouline ; 
• une inspection visueBe exteme approfondie des elements oonstitutifs du reservoir et de ses 

accessoires ; 
• une inspection visuele de rassise: 
• une inspection de la soudur-e robe fond ; 
• un controle de repeisseur de la robe. notammenl pl'es du fond ; 
• une verification des deformations geometriques eventuelles du reservoir et notanvnent de la

verticalite. de la deformation de la robe et de la p,-esence de tassements ; 
• !'inspection des ancrages si le reservoiJ' en est pourvu : 
• des investigations complementaires concemant Jes defauts reveles par nnspection visueDe s'i y a 

ieu. 
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OT 114 -Rellision 1- Guide d'"inspedicn et de mainll:nance des reser.ws aeriens qmdriques ver6caLJx 

Cette inspection est reali.see au moins lous les 5 ans. Une frequence differente peut toutefois itre pr-ewe 
par am!le prefectoral pour les reservoirs lies a des unites de fabrication. 

Elle est realisee par des personnels qualifies (voir chapitre Q-1-2 pour la qualification des inspecteurs et 8-1-
3 pour la qualification des coniroleurs }. 

Les methodes utilisees et le nive.au cf inspection seront delemlines sur la base des elements decrits dans le 
chapitre 7 en tenant oomple des contraintes <fexploitation et de securite et du fan que seul l'exterieur du 
reservoir est accessible. L1nspecle\Jr pourra ubliser les exemples de fiches d"inspection disponibles dans les 
codes d'inspection et de maintenance cites precedemment. 

6..3. fn:,ptctign hoc; cmloltitioo 

Les inspections detaillees llors exploitation concement les reservoirs vises

a !"article 4 de l'am!le do 04/10/10 

a rarticle 2Q de rarrete du 03/10/10 et de capacite equivalente superieure a 100 m3 

Rgmarnug : tcutefois, un reservoir de liquicfes inflammables de moins de 100 m" en capacite 
equivalenle peut e1re conceme des lors qu"il repood aLDC aileres mentionnes a rarticle 4.1 de rarrete 
du 04l10l10. 

Cette inspection. en plus des contn»es visueJs et de nnspecoon exteme. permet par racces a l'interieur du 
rese,voir un conirole detaiRe de so n  fond et des equipemenls inacoessibles lcrsqu'il est en exploitation. Elle 
comprend a minima 
• r-ensemble des points prevus pour l'inspection exteme en exploitation detaillee ; 
• une inspection visueOe inteme approfondie du reservoir et des accessoires intemes ; 
• des mesu:res visant a determiner repaisseur restante par rapport a une epaisseur minimale de cak:ul 

OU a une epaisseur de re1rait. conformement <fune part a un code adapte et d"autre part la cinetique
de com:ision. Ces mesuces porteront a mi:nima SW'" repaisseur du food et de la premiere virole du
re.servoir et seront realisees sek>n les methodes adaptees (voir annexes 1 et 2) ; 

• le oontrole inteme des soudures. Seront a minima verifiees la soudure robe/fond et Jes soudures du
fon<l situees a proximite immediate de la robe; 

• des investigations complementaires coricemant les defauts reveles par !"inspection visuelle s'il ya lieu. 

Les inspections hors exploitation soot realisees aussi souvent que neoessaire et au moins tous les dix ans 
sauf si Jes resultats de retude de criticite du reservoir reafisee conformement au paragraphe 5 permettent de 
reporter l 'echeance. Ce report ne saurait exceder cfrx ans et ne pourra en aucun cas etre renouvele. 

Les inspections sont realisees par des personnels qualifies (voir chapitte 9-1-2 pour Ll quaFrfication des 
inspecteurs et 9-1-3 pour la qualification des contr<ileurs}. 

Les methodes utilisees et le niveau cfinspection seront determines sur la base des elements decrits dans le 
chapitre 7. L1nspecteur pourra u61iser les exemples de fiches d'inspection disponi>les clans les codes 
cfinspection et de maintenance cites prec,edemmenl 
Remarque : retude de criticite peut egalement conduire a fixer une periode entre 2 inspec6ons hors 
exploilation inferieure a 10 ans. 

En rabsence de methodologie RBI 
la periodicite des inspections intemes sera de dix ans maximum : 
le niveau de controle de chaque element sera de niveau A lors de la prochaine inspection sauf si le 
niveau de controle precedent de moins de dix ans etait equivalent au niveau A ; 
le niveau et Jes echeances des controles suivants de chaque element seront fonclion d"une part des 
resullats de la precedent.e inspection et crautre part d'une analyse formaisee des degradations 
oonstaitees. 

Dans tDus les cas (recours ou non a une methodologie RBI), le delai entre 2 inspections hors exploitation 
peut etre reduit si une visite de routine ou une inspection exteme detaillee reaJisee entre-temps a pennis 
d'identffier une anomalie.. L'echeance pour la realisation de la premiere inspection hors exploitation doi 
respecter les exigences des arrites des 3 el 4 octobre 2010. Dans le cas d"un nouveau reservoir mis en 
service apre:s janvier 2011, la premiere visite hors exploitation sera reafisee clans les dix ans suivant sa mise 
en service. 
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OT 94-Revision 1 - Guide cfinspection et de maintenance des reser.oor.; aeriens C)mdriques verticaux 

7. Methodea d'inspection etde controle

Cinspection visuelle detaillee interesse tous les elements visibles et accessibles c'est-a-oire tous les items 
in.spectables sur la strucrure. les acces et les accessoires du reservoir. 
Celie inspection visuelle est canplelee par des contrciles non destrudifs. objels des tabJeawc c:i-dessous. A 
noter que oette lisle de conlrole n·est pas exhaustive et doil etre completee ou adaptee Si necessaire. 
nolamment e n  cas de situation atypique. Les techniques et les e tendues de controles mentionnees peuvenl 
etre remplacees par crautres aux performances equivalentes (ex : la magnetoscopie peut etre remplaoee par 
du ressuage ou de l"ACFLI). 

Trois niveaux decontroles en tem-.ed'e tendue elde melhode sont proposes:
• niveau A : niveau le plus eleve
• niveau B : niveau intermediaire 
• niveau C : niveau le moins eleve 

le niveau. pour chaque element du reservoir. est delamine et adapte par rinspecteur en fonction : 
• des me<:anismes de degradation identifies 
• des c:ondusions de ra nal)'Se de crillcite

• du fac:teur de comance ll!Cherc:he 
• de la date prevue de la proc:haine inspection 
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Schema 7 .a: Exemple de l"etendue des oontrciles niveau A pour le pied de reservoir 
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OT 94-Revision 1 -Guide cfinspecoon et de maintenance des reseNOi's aeriens C)fndriques verticaux 
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Schema 7. b : Exemple de maiilage de point 
pour le conlrole d"epaisseur du fond 
et le releve geometrique inteme 

Schema 7.d : Exemple de maillage de pont 
pour le conlrole d'epaisseur du t.oit 

Schema 7. c: Exemple de maalage pour le contriile d'epaisseur de robe 
et le re/eve geometrique 

Note : Les conlroles ci-dessous sent adaptes aux reservoirs a simple paroi. a simple fond et non nevetus. Us 
doivent e.tre adaptes dans res cas swvants : 

• reservoirs avec nevetements epo'Jl:f armes de fibre de verre suppnessions partieDes ou completes des 
revetements en fonction de l'ebl de oeux-<:i et de retat suppose du support metallique avant la pose 
des revetements 

• reservoirs a double fond avec systemes de detection de tuite la nature et l'etendue des oontroles 
seront adaplees 

• reservoils aeriens sur charpenle rinspe<:tion par scaMer est inutile 5i un controle visuel de la face 
exteme du fond est possible 

• reservoils su- radier pieux les controles geometriques du fond sont generalement inuties 
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OT 114 -Rew.ion 1 - Guide d"inspection et de mainll!nance des reser.ors aeriens cyf,,driques verticaux 

1.1. Contffllr:; du fond 

7.1.1. Controlet. d'epai&$eur du fond 

B�nts du l'iserwir NivuuA Niveau B Niveau C 

Tout le fond Vasuel inteme 1007. : Recherche des corrosions intemes. puis ev.ilualion des :zooes 
de a>tTOSion 

Scanner automatique de Scannng ou Maillage UT 

Epaisseur des toles loutl!5 les zones (le long de generabices Meswes d'�sa,UT le 
accessibles rayonnantes se,lon schema I de 0 eratrices centnles et ong gen 

marginU!S" + 7bel rayonnanle5 selcn schema 
Scanner manuel dans les des toles de la zx,ne 7b (nini 1 pmit par IDie) 

zx:,nes cf ombres' critique 1 

Pot de purge Mat,geUT 

Doublantes et toles Mesures d'�UT �s 

Vtsuel exteme + Mesures 
de r epaissaJr resicluele 

Vasuel exteme + marginale sous robe avec Visuel exteme + Mesures de 
� exteme des Rechelt:he de repaisseur � melhode adapteel repajsseur residuelle 

roles margim1les" r1!Siduelle rmrgmle SOOS dans les zx:,nes senslies marginaJe sous robe avec 
robe avec une methode ( exposition aux vents une methode adaptee si 

adaptee, do!Mlilnls, zone de presence de corrosion 
retention d'eaux pluviales, 
oresenoe de lem!s ... \ 

• zooae aOtNJni: zcne& Cl.I ftlnCI non lni;pe,c:tlae6 au &eaMer artana!lqJe. notnmeni 1e& cor11; ae !Ole&, 1a �Me ae& IOle& 5U' 
�Efql& 1T"111. 6015 le& tuyaulel1e& et acceli60R& lnleme1i .•• 

•• T6Ma rnatgrlalN • IOIK �1'1Mq111!$ Ill R)nd pa5AII! '°11& la rotie au lkerVO'I'. 

7.1.2 .. Controle& deli .r;oudures du fond 

�nts du reservoir NivNuA Niwau8 I NiYNUC 

100% ¼iuel 

Soudures des toles de CNO redlerthe de defauts 100% visuel 
fond par methode adaplee au redtert:he de defarts par methode adaptee2 dans les 

Fondnonrevetu mode de dorrmage sur zones presentanl des ondulations ou des enfoncements 
100'/. des doublantes + 

10% soudures fond 

Soud� d·angle 100% llisuel 100% visuel + 1oo-t. om rechen:he de Robe-fond + soudures defauls par methode + 20'7. CNO re<:herche de 10D¾visuel 
mnecri6que ""4,..,;;..,. defauls par methode adaplee 

1 Zone crtllqu•: :zone5 Ill 1tlnCI � ae 1a rooe s.1ueei. a proxlmlte 1mm!<llate ae 1a 60Udllre robe-fOOCI (Oltlle6 ae gande .. : sm l1"fll 
fond et ,so nvn rot>e -var IXldEG) 
2 liNIIM>cle adlptN: YOlr .mexe 2 pow le cllolx de 13 l!Ctnll1)e de conlrCie a-japtee 
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OT 94 -Revision 1 - Guide d'inspeclion et de main� des reservoirs aeriens C)Uldriql,es verticaux 

7.1.3. Controle& parlicu6en; d'un fond revetu 

Elements du reservoir 

Revelement 
mticon-osion i� 

EpmseUT des toles

Soudures des 1Dles de 
fond 

.»ououre ci ·angle r<.ooe-
fond et soudures zone 

critioue 

Niveau A N:iveau B Niv'NuC 

100"4visuel 100% visue1 
+ + 100% visuel 

100% balai dieledrique 10% balai dielecbique 

CND: Idem tableau 7.1.1 
- Les reYeb!ments couranls jusque 3INn d'epaisseur perme112nl un controle par ultrason 
DU le passage d'un soanner.
CNO �� seb\ tableau 7 .1.1 
revetement 

en cas de depose pa,tielle ou tot.ale du 

CND recherdle de defauls par methode adaptee dilllS les zaleS presettant des 
ondutltions DU des enfoncements 
CND syslernatique selon tableau 7.12 en cas de depose partielle ou tolale du 
revellement 
CNO rechen:he de det.Juts par melhode adaptee en cas d"enfoncement peripherique 
CNO syslematique SEbl tableau 7.12 en cas de depose partielle ou tctale du 
revilement 

Pour les reservoirs construils sur une galette beton ou un film d'etancheite enterre. certaines des mesiies 
de corilrole decrites CH!essus peuvent etre. le cas echeant, allegees. 

7.2... Controles de Robe 

7.2.1. Controle& d'epaisseur de robe (non calorifugee) 

Elffllents du NiveauA Niveau B reservoir 

VtsUEI inteme etexleme100% Visuel inteme et eldleme 100o/. 
Zone critique + + 

Scanner DU maillage UT SU" Sc;inner ou mamage UT 
toute la peripherie sur 20".4 de ta peripherie 

Toles des viroles Visuel inteme et exteme 100%" 
1 an• + Mesures d'epaisseur UT SEbn schema 7c 

• n e.;t le ncmbre Oe 111role (r;Eparallon& ID1zrintie6J 

- COnlrOle lltruel a partlrdlS zone5 � 
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NiveauC 

VISUel lllll!me et 
exteme 100% +

Mesures de repaisseur 
residuelle avec une 
methode adapllee si 

ore,sence de corrosico 
Visuel inteme el 
exteme 100% +

MeSIRs de I' epaisse.ir 
residuelle avec une 
methode adaplee si 

nn><:ence de corrosion 
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OT 94 -Revision 1 - Guide cfinsped:ion et de maintenance des niser.ior.; aeriens c)Uldriques ver6caux 

7.22.. Controls de soudures de robe 

Elements du M°1Yeau A N'!YeauB NiveauC reservoir 

Souduresverticales VISUel 1(X}% Visuel 100% 
de lavirole1 + recherche de defauls sebl + recherche de defauts selon V'isuel 100'% 

+ IICJ!uds V1 / V2. rneflode adapee sur 100"/. methode adaptee sur 20"1. des 
des soudlll1!5 accessibles soudures aa:essibles 

Soudures wrtie31es 
et horizontales des V'1Suel 100'1. +Contrciles complffllentare:s selon r� des modes de degradalion 

viroles2.in 

7.2.3. Controle6 geometriqUN de robe 

Bementsdu NivNuA NlYeau B NlYeauC reservoir 

Visuel 100% 
+ 

Mesure de llefticat1e Visuel 100% 
Toute la robe rolDndite avec appardage + Visuel 100% 

adapte (theodolite. et> Controle de verticalite 
Mesure de niYelemenl SIS' la 
depassee selon croquis 7 .c 

7.2.4. Controle df!6 �oin!s de robe et piquage,; 

Elements d u  reservoir NiYNUA I Ni¥eau B Niveau C 

Piquages de robe & Visuel + Epaisseur par lJT : 4 points par piquage + controles Visuel + conlro!es 
adaptes en cas Trous d'homme adaptes en cas cf enfoncement cf enfoncement 

Repantions 1/"asuel 100% 
anterieures 

EpaissewparUT+ p;ir doublage ou 
insert* Recherme defauts par melhode adaptee des soudures 

Suppol'ts SUI" robe 
(pour founeau. 

tubulures. Viswl 100%" p;isset"eUes ••• ) 
Poutre au vent et CND par melhode acbp,ee en presence de COO'OSion ou deformation 

nidissairs 
seconcbres de robe 

Systime de mise a la 
tefTe si exiswit Cclntnile de la bonne connexion el�e 

• Poor le61!16elt&. wrmca,on une 1015 Iii auoun certmcat Cle conlr0ie 1nrJa1. II5 soot ensl.fll! ccnslCIEf'EIS comme aeG tills cr011g1ne 
•• COnD«e -;15ue1 a partlraes ZDOS acc86tie6 
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DT 94 - Revision 1 - Guide d'inspedion et de maintenance des re:Sl!l',,US aeriens C)fndricp!s verlx:awc 

7.2.5. Cu. particulier des re,;ervom. calorifuges 

Bementsdu Nive.iuA Ni�uB Nive auC reservoir 
Vl5Uelemme 

+ 

VISOel paroi apres V,suel exteme VISUeleldeme 
Tole de �rifuge et decalorifupeage des z.ones + 

degradees. des points VISUelparoiapes VISUel paroi apresisobtion singuliers et des zones dec:Jlorifugeage des zooes decalonfypeage des 
representllives' a definir et degadees et ponts snguliefs' z.onesdegradees 

adapter en fooction des 
constats 

• u, dfpoR du � pow INipedlon 11011 �.re optlnUff dani 1e, zcne, poll!ntlere& oe COl1tl6IOn : par exemixe a l'ap10m1> d'III 
deOlt cretanc:N!lt, a pn:lllml'.t des p1q113ges, deli tra�es. raJllfiieur& ... 
Bl:alWllll:: de.s llilppes per1,'ellr ®II .nsrarees se,,on 5'/lt'miil 7c alb de camtJet pet1CX11quemen11�p1omr, au ,e� er � 
� tie lil rooe. 
t.es ""1tldles de rooe {epaJSSellr et�J peuvent alJ$S/ m � oepu,s 111ttne11 C1/I ,e� 

7.3 Conflnlp,;; d,. toit f'nr,. et :1c.ce,;;,;;nire,;; 

Elements w r�oir NivNuA I Niveau B NiYeauC 

Visuel e.xteme eVou inleme VtSUel exteme etlou inll!me +
Tole de toit + 

Mesures de l'epaisseur residuelle 

Mesures d'epaisseur UT saon schema 7.d avec une methode adaplee si 
presence de C0fTOSion 

Charpente autoportee VtSUel inteme des zones aocessibles 
Prewir acces si IDies de ID its comx!ees OU deformation 1cit et dla,pen1e' pour oontnile et pol:NuJc de ch.upente des profile5 portan et des poteaux 

EYent et soupapes Contnile selon plan de rroinfenance prewrove 

Piquages 
et tubul ures de toit VtSUel 

1_4. Controle:; de: tott flottant k@n f12tbnt et 3gces·:aoire:; 

Elements du reservoir NiveauA I NivNuB Niveau C 

Toles des volles inferieuret Visuel 100% 
superieur (si double pont) et + Visud 100"4 

Epaisseur par ultrasons 
caissons Maillage se1on sdlema 7.d 

lnl2rieur des caissons Visuel 100% Bequilles• Controles oomplemen1aires selon l'analyse des modes de degadation Plisages et tubu.lures de toit 

Drain principal d'evacu�on V1SUel detalle 
des e.au: pluvwes et Si draii anicule: Bon Jooctiol■i.ement des atticul.ilioris et boo etat des gamib.Jres 

rxcordements 
I Es5ais hydraulique(P' > 1.5 PS) 

JOU1t5 �nenques 
Support l!SQJier roubnt VISUel detale 

Barraae a mousse 
Mise a b terre Contnile de la bonne connexion elec!rique 

Events automatiques. Controle selon plan de maintenance preventive etso..,a� 
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OT 94 -Revision 1 - Guide d'"mpectlon et de mainlenance des rese<W«'S aeriens C)Cndriques venicaux 

EINIM!nls du reservoir NivHuA I NivHU B I Nr.NuC 

Passerelles sur IDit 
Pas54nlles de liaisons Vtsuel100% Escalier.; 

Echelles 

7.&. Contmlu du CfY;teroent exteme antiooctoSion sue robe et toit 

Elements du reservoir Nive.wA I NiVHU 8 I NivuuC 

Visuel a 100o/. + Revetenm,t 
anticorrosion SW' robe Cantnile selon melhode adaptee en p,esenoe de defaut de contiluite du revel2ment cu de 

�toit taches d'enrouillemeft 

8. Crit.eres d'acceptabilite des defauts

Page 52/71 

Remarque pmiminaire : lorsqu'une evaluation est faite a partir de crileres partiaJlier.; definis dans l'un des 
ex>des cites dans ce cha�. elle doit etre faite pour rensemble des crita-es issus de ce code. Seules des 
evaluations supplementaires. non p,evues dans le code choisi poorroot eventuellement elfe apportees. 

Ce paragraphe recapitule les crileres d'acoeptabilite pour les principaux defauts rencontres. Les defauts 
particuliers non fJSles dans ce paragraphe seronl trades sebn le code retenu. 

a.1_ A:;sr;r:; dl9odation:; 

La stabilite de la fondation est importante pour l'integrile du fond du rese1V0ir. Un tassement excessif et 
irregulier peut entrainer des deliul.1nces du fond par exces de contrainles mecaniques. le tassement 
genere egalement la fonnation de gouttieres pouvanl entrainer une corrosion localisee. U est importarit 
d'analyse,- les mes1R:S de tassement du reservor el de surveiller etroitement les conditions intemes et 
extemes. lors du premier examen d'un fond neuf OU donl une grande partie a ete remplacee. l'etat du fond 
est i, etudie.r pour deteder les anomalies. 

Les contraintes issues des tassements de l'assise doivent etre evaluees. Des calculs de struciure prenant en 
consideration les deformations relevees peuvent permetlre de comparer les contraintes induites aux 
contraintes maximum admissibles. L'evaluation peut egalement etre faite selon les recommandations qui 
suivent. issues de guides. codes ou standards recoMus pour ce type <feq\jpemenl 

Remarque sur les criteres d'acceptation des defauts lies aux tassemenls 

C<xlformement aux codes d�tnspection precedemment cites, ces criteres d'acceptabilile s·appGquent pour 
des reservoirs donl les toles ont des epaisseurs superieures aux epaisseurs de retrail 

8.1.1. T.is.sement.5 au droit de la robe 

Tassement uniforme general 

Un tassement u,iforme du reservoir n'engendre pas de contnmte s..- la structure du rese1V0ir. Cependanl 
en cas de tassemenl unifonne excessif sur rensemble do reservoir. ii faudra s·assurer que les lignes de 
drain et lllyauteries peuvenl s'adapter aux variations de niveau du reservoir. le fond du reservoir doit rester 
i une o5tance suffisante de la nappe phreatique. 

De plus le tassement de fa fondalion peut creer une gouttiere peripherique aUIDur de la robe du reservoir el 
falloriser la oom>soo par ta stagnation des eaux de pluie. Dans oe cas. la banquette sera re-profilee en 
conservant la pente initiale.
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Annex 2: API 953 Abstract 
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Appendix IV. Cleaning of Fuel tanks 

6.1 General 

Section 6--lnspection 

Page 54/71 

Perio<frc in-servioe inspectioo of tanks shall be performed as defined herein. The purpose of this inspection is to assure 
con6nued tank integrity. l ns:peclions. other than those defined in, 6.3 shall be directed by an authorized inspector. 

6.2 Inspection frequency Consideratioos 

61.1 Several fadOGS must be considered to detesmine- inspection intervals for storage tanks. These indude, but are 
not limited to, lhe following: 

a) the nature of the product stored;

b) the results of visual maintenance che<:ts;

c) corrosion alla.vances and corrosfon rates;

d} corrosion prevenlion systems; 

e} conditions at previous inspections;

f} the methods and materials of construction and repair: 

g) the locaiK>n of tanks, such as those in isolated or high risk areas; 

h} the potential risk of air or water po{lution; 

i) leak detection systems;

j) change in operating mode (e.g. frequency of fill cydlng, frequent grounding of floaiing roof support legs};

k) jurisdictional requirements;

I) changes in service {'mcluding changes in waler bottoms);

m)the existence of a double bottom or a release prevention barrier.

6.2.2 The inteJVal between inspections of a tank (both internal and external) should be determined by i2s service 
history unless special reasons indical.e that an earlier inspection must be made. A history of the selVice of a given 
tank Of' a tank in similar service (preferably at the same site) should be available so that ccmplete inspections can be 
scheduled with a frequency commensurate with 1he corrosion rate of the tank. On-stream, nondestructive 
examination methods shall be considered v.hen establishing inspection frequencies. 

6.2.3 Jurisdictional regulations, in some cases. control the frequency and interval of the inspections. "These 
regulations may include vapor loss requirements. seal condition.. leakage, proper diking, and repair procedures. 
Knowfedge of such regulations i:s necessary to ensure compliance v,nh scheduling and inspection requirements. 

6.3 Inspections from the Outside of the Tank 

6.3.1 Routine In-service lnspectiorrs 

6.3. 1.1 The external condition ot the tank shaU be moni!cred by close visual inspection from the ground on a routine 
basis. lhis. inspection may be done by ownedoperator personnel, and can be done by other than authorized 

6-1 
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inspectors as defined in 3.4. Personnel perfonning this inspection should be knowledgeable of the storage faciity 
operations, the tanJt. and the charaeteristics of the product stored. 

6.3.1.2 The inteival of such inspections shall be consistent with conditions at the particular site. but shall not exceed 
one month. 

6.3.1.3 This routine in-service inspection shall include a visual inspection c:l lhe tank"s exterior surfaces. Evidence of 
leaks; shell cftstortions; �ns of settlement: corrosion; and condition of the l"oundalion. paint coatings. insulation 
systems, and appurtenances should be documented tor follow-up adion by an authorized inspector. 

6.3.2 External Inspec6on 

6.3.2. 1 All tanks shall be given a visual external inspeciion by an authorized inspector. This inspection shall be 
called the external inspection and must be conducted at least every live years°' /4 years (where is the 
difference !>&-ween the measured shen thickness and the minimum required thickness in mils. and is the shell 
corrosion rate in mi1s per year) whichever is less. Tanks m ay be in operation during this inspection. 

6.3.2.2 Insulated tanks need to have insulation removed only to the extent necessary to detennine the condition of 
the exterior wall of the tank or the roof. 

6.3.2.3 Tank grounding system componenls such as shunts or mechanical connections of cables shaU be visually 
checlted. Recommended practices dealing with the prevention of hydrocarbon ignruon are oavered by API 2003. 

6.3.3 Ultrasonic Thickness In spection 

6..3.3..1 External. ultrasonic thickness measurements of the sheU can be a means of determining a rate of uniform 
general corrosion IM\ile the tank is in service, and can provide an indication ot the integrity of the sheU. The extent of 
such measurements shall be detemvned by the =ner/opera:or-. 

6.3.3.2 When used, the ultrasonic thickness meastJrements shall be made at intervals not to exceed the following. 

a) When th e  COITOSion rate is not known, the maximum inll!fVal shaD be five years. Corrosion rates may be es1n\ated 
fmm tanks in sirrular sennce based on thickness measurements taken at an interval not exceeding five year!i. 

b) When the COlT05ion rate is kncwm. the maximtJm interval shall be the smaller of fl years (where is the 
difference between the meas11red shell thickness and the minimum required thickness in mils. and is the shell 
corrosion rate in mils per year) or 15 y=. 

6.3.3.3 Internal inspection of the tank shelf, when the tank is out of service. can be substituted for a program d 
external ul1rasonic thickness measurement if the internal inspection interval is equal to or less than the interval 
required in 6.3.3.2 b). 

6.3..4 Cathodic Protection Surveys 

6.3.4.1 Whera exterioc tank bottom corrosion is controlled by a cathodic protection system. periodic surveys of the 
system sham be conducted in accordance willl API 651. The ownerloperator shal review the survey resulis. 

6..3.4..2 The owner/eperalor shall assure competency of personnel perfonning surveys. 

6.4 Internal Inspection 

6..4.1 Gener.al 

6.4.1.1 Internal inspection is primarily required to do as follows. 

a) Ensure that the bottom is not severely corroded and leaking. 
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b) Galher the data necessary for the minimum bott.om and shell thickness assessments detailed in Section 4. k. ha
applicable. these data shall also take into account extemal ultrasonic thickness measurements made during ;,,.. 
service inspections (see 6.3.3). 

c) Identify and evaluate any tank bottom set!femenl 

GA 1.2 All t anks shall have a formal internal inspection conducted at the intervals defined by 6.4.2 The 
authorized inspector shall supervise or conduct a visual examination and assure the quality and completeness of 
the nondestructive examination (NOE) results. If the .internal inspection is required solely for the purpose ot 
detennining the condition and integrity of the tank bottom, the internal inspection may be a ccomplished with the 
tank in-service utilizing various ul1rasonic robotic thictmess measurement and other on-5tream inspection 118 
methods capable of assessin11 the thickness of the tank bol1om. in oombination with methods capable of 
assessin11 tank bottom integrity as described in 4 .4.1. Bectromagnetic methods may be used to supplement the 
on-stream ultrasonic inspection. If an in-service inspection is selected. the data and information collected shall be 
sufficient to evaluate the thlckness. corrosion rate. and integrity of the tank bottom and establish the internal 
inspection interval. based on tank bottom thickness, com>sion rate, and integrity, utifizing the methods included in 
this standard. 

6.A.2 Inspection lntenrals 

Initial and subsequent inspecoon in tervals shall be in compfiance with the requirements ol 6.4.2.1 and 6.4.2.2. 

For existing tanks, tank ownedoperators shal review the internal inspection in1efval and be in oompliance with this 
section within 5years Imm date of first publication of API 653. Fourth Eal1ion.Addendum2. January 2012. 115 

6.A.2. 1 Initial lnte mal lnspectio n lnterva I 

Tile initial internal inspection intervals for newly constructed unks or existing tanks with a newly installed bottom shall 
be established either per 6.4.2. 1.1 or 6.42. 1.2. AltemativeJy, the next internal inspection interval for existing lanks 18 
where a new bottom has been installed may be determined per 6.4.2.2. if all the following conditions are satisfied. 

a} lnspedioo data has been oblained from the previous tank bottom.  

b)  Inspection data obta--1 is deemed applicable to the new tank bottom or com>sion rates (product or  soil side) for 
the new tank bottom are not expected to be greater than 1he oom,sion rates of the previous tank bottom. 18 

c) Corrosion rate appftcability to the new tank bottom shall be verified by a storage tank engineer experienced in
materials or =sion °' by consulting with appropriate specialh,L 

d) The ownen'operator shall agree and follow 1he guidelines in 6.4.2.2 in order to use the subsequent inll!mal 
inspection interval as the next inspecoon interval for the new tank bottom. 18 

6.A..2.1.1 1he interval 1mm initial 5efVice date until the first internal inspection shall nol exceed 10 years unless a 
tank has one or more of lhe leak prevention. detection, corrosion mitigalion. or containment safeguards listed in Table 
6.1. The nuximum initial internal inspection intelVal shall be based on 10 years plus incremental etedils for the ,, 
additional .safeguards in Table 6.1. which aie ou�lative. 

1he initial internal inspection inteival shall nol exceed 20 years for tanks without a Release Prevention Barrier, or 30 
)'i!31S for tanks with a Release Prevention Barrier. 

The limits otTable 4.4 do not apply when eslllblishing the initial in1emal inspection inleNal in accordance with Section 
6.4.2.1 .1 and Table 6.1. 

'II• .s. . 
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Appendix V. Sludge treatment 

I- Introduction and current situation

Page 57/71 

Electricite Du Liban (EDL) is the public utility of Lebanon and owner of Zouk and Jieh 
reciprocating engines' power plant existing at Zouk (10 engines) and at Jieh (4 engines). All the 
reciprocating engines are currently working on heavy fuel oil, ISO 8217 , called grade B. The 
filtration of HFO grade B by centrifugal filters produces an amount of sludge composed mainly of 
solid sediments, fuel and water. 
The current situation is as follow: 

- The quantity of sludge is of around 100 m3 per month at Zouk RE, and around 40 m' per
month at Jieh RE.

- The density of sludge is of around 0.99 .

The composition of the sludge produced by the centrifugal separators of reciprocating engines is 
approximately as follow: 

- Water
- Solid sediment
- Ash after burning

: between 15 and SO% wt. 
: between 2 and 4 %  wt. 
: between 0.3 and 1 .5 %  wt. 

The Owner is seeking to treat the sludge in order to separate fuel from water and solid for re-burn in 
EDL power plant units and to dispose of water and solid sediments according to Lebanese and 
international norms and standards. The recovered fuel shall be transferred at the Operators cost to 
Owner tanks existing at Zouk and Jieh power plants. The water shall be discharged to the sea 
following its environmentally friendly treatment, and solid waste (sand, others) shall be 
accumulated in special tanks (barrels, cubic tank, others) and then shall be disposed by 
environmentally friendly techniques. 

Table 1 shows the composition of two samples of sludge, produced by the centrifugal filters of the 
RE engines of the power ships that were previously operating at Zouk and Jieh. The shown 
compositions shall be indicative and bidders are invited to take more than two samples of sludge 
before their methodology submissions to analyse for all deemed necessary contents, on their own 
cost, in order to establish their proper technical solutions. 

a e : ll<,Jle comvos1ho11 samv, es. Ti bl 1 SI I I 

Method Result 1 
Density Kg/L at 15 °C ASTMD4052 0.999 
Kinematic viscosity at 

ASTMD445 125 
S0

°
C (est)

Flash point °C ASTMD93 >110
Ramsbottom carbon 

ASTMD524 5 .6 
residue wt% 
Sulfur wt% ASTM D 4294 0.56 
Sediment by extraction 

ASTM D 473 1 .93 
%wt 
Ash %wt ASTMD482 0.310 
Water by distillation %v/v ASTMD95 57.0 
Water & sediment %v/v ASTM D 1796 60.0 
Asphaltene %wt IP 143 2 .15 
Gross calorific value 

ASTM D4868 24 .65 
GJ/ton 
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Result 2 
0.989 

415 

>110

7 .86 

0.66 

0.390 

0.655 
16 .2 
17 .0 
2 .23 

35 .28 
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The Operator should get the approval of the Ministry of Environment for the disposal method 
at the award of the Contract, on his own cost. 

II- Instructions to Follow

Scope of works 

For Zouk PP: 

The following scope of work is to be done whenever the tank is full for duration of 6 years: 

1. Evacuation of the tank and treatment of the sludge.

2. Recovery of fuel from treated sludge and soil. 

3. Environmentally friendly disposal of water and solid waste according to Lebanese and

international norms and standards.

4. Treatment of the surrounded area of the tank: polluted sand and soil.

5. Performing all necessary site inspections in order to ensure safety during all works

according to national and international norms and standards.

For Jiyeh PP: 

The following scope of work is to be done whenever the tank is full for duration of 6years: 

1. Evacuation of the tank and treatment of the sludge.

2. Recovery of fuel from treated sludge and soil.

3. Environmentally friendly disposal of water and solid waste according to Lebanese and

international norms and standards.

4. Treatment of the surrounding area of the tank: polluted sand and soil.

S. Performing all necessary site inspections in order to ensure safety during all works

according to national and international norms and standards

The environment impact assessment EIA study of the sludge treatment should be incorporated in 
the Environmental Audits reports. 
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Supplies 

1. Detailed procedure of tasks on site for Owner validation.

Page 59/71 

2. Supply of all necessary related needed equipment: pumps, valves, fluid counter, tanks,
others. Specifications and characteristics of the used equipment and products should be
approved by the Owner prior to installation.

3. Insurance of working personnel on site.
4. Detailed schedule of tasks.
S. Daily report of works.
6. Detailed tests of needed chemical products, recovered fuel, water, chemical products, others.

III- Constraints

1. The Operator shall be responsible for ensuring the implementation of applicable standards
and codes for all the phases: treatment method, tests, safety etc.

2. Applicable codes and standards: The.Operator should submit a list of standards and codes to
be implemented during all the phases of the project (treatment, water disposal, solid
disposal, tests, etc I )

3. The disposal of water and solid waste should be according to Lebanese and international
norms and standards. Wherever discrepancies arises between international standards and
Lebanese regulations, these latter shall prevail.

4. The specifications of the recovered fuel shall meet the specifications of the contractual fuel
oil as per the appendix V.Iwith an allowed deviation of +/-10%.

S. AH sludge treatment works should be done on sites unless requested otherwise by the
Operator and approved by the Owner. All needed equipment and tools should be instaJled on
sites at Zouk and Jiyeh.

6. AH required electromechanical works necessary to transfer the sludge intended for treatment
from the storage tank to the treatment infrastructure are the responsibility of the Operator
and subject to the approval of the Owner.

The scope of work is indicative but not !imitative. The Operator bidder has to carry out all needed 
works for a successful completion of the treatment and to the satisfaction of Zouk and Jiyeh Power 
Plant management. 

IV- Measurements and guaranteed value

The bidder shall perform analyses of 2 samples (minimum) of sludge, one from the top and one 
from the bottom of the tank, before their offers' submissions to analyse for all deemed necessary 
contents, at their own cost, in order to establish their proper technical solutions. EDL will submit 
the gross calorific values of the sludge at Zouk and Jiyeh plant. These values will be considered as 
base calorific values. The test for calorific value shall be done in the Industrial Research Institute 
(IRI), Lebanon, at the cost of EDL, and from a sample approved by all bidders and distributed to 
each of them. The test shall be done as per ASTM method D4809. 

From the obtained results, the bidder shall indicate in his offer the range of percentages in weight 
(%w) of fuel oil that may be recovered. The lower value of the indicated range shall be 
considered for price comparison, and shall be named "base guaranteed value". 
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The "base guaranteed value" submitted in the offer shall be substantiated by proper documents, 
evidences, experiences, feedbacks of contracts awarded 

Moreover, after the award, and prior to each treatment cycle (including the first one), the operator 
shall perform analysis of sludge for all deemed necessary contents at the IRI or by using a pilot 
equipment on site, and the weight percentage of fuel to be recovered (guaranteed) shall be 
considered equal to the outcome of the following formula: (The gross calorific value shall be done 
as per ASTM method D4809) 

Current Guaranteed % fuel to be recovered = base guaranteed value • Current Gross 
calorific value/ base calorific value 

The current guaranteed% fuel to be recovered shall be named "Cycle guaranteed". 

After each treatment cycle, the operator is requested to prove the conformity of the recovered fuel 
oil, comparing to appendix V.I, by analysing and testing at the IRI or by using a pilot equipment on 
site. 

V- Methodology, work Plan and deliverables

The bidder'sproposal should include a detailed description of the methodology and work plan for 
performing the tasks in conformity with the above scope of work and measurements, provided that 
the required methodology and work plan shall reveal, but not limited to, the time schedule and 
staffing in relation to the required tasks, the equipment intended to be used and all necessary tasks 
on site. 

In this regard, the bidder shall specify in his proposal the duration, staffing and the organizational 
chart of the project, for all the tasks above. 

VI- Time schedule and project duration

The bidder has to submit a comprehensive time schedule (on Microsoft project or Primavera, soft 
and paper copies), from the date of contract award till end of the works, showing the critical path, 
and the key milestones, as for the supply, delivery and commissioning activities. The time schedule 
should include clearly the milestones and the key tasks that they need an approval from EDL. 

The duration of the works according to the above scope of works shall not exceed 45 calendar days 
for Zouk PP, and 7 calendar days for Jieh PP for each treatment cycle. 
The frequency of works is twice per year, each 6 months and for 6 years, or for 13 cleaning and 
treatment cycles for Zouk PP, and approximately once every 2 months for Jieh PP. 
The countdown of time will start from the handover of the tank by EDL to the Operator each time 
prior to treatment. 

VII- Delay in completion of works

If the Operator fails to deliver the works within the contractual execution times according to section 
VI, a penalty of 1/500 of the sludge treatment price shall be applied for each day of delay. 
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VIII- Defect Liability Period

IX- Liquidated damages

Page 61/71 

If the Operator fails to recover the guaranteed percentage of fuel oil, liquidated damages shall be 
applied according to the following: 

"Average fuel oil price" for each ton of fuel oil non-recovered according to the calculation of 
the "Cycle guaranteed". 

The average p rice of one ton of fuel oil shall be calculated as the average for six months, 
where the last day of the said six months is the day of each t reatment start, therefore, for each 
treatment cycle, the average price is based on the six months just before the said treatment. 
The general directorate of oil will be the official source for the price of fuel oil. 

The liquidated damages shall be calculated after each cycle treatment and applied on the 
corresponding cycle treatment for Zouk RE. For the first cycle treatment, it shall be deduced from 
the payment of the second cycle treatment. The operator gains no bonus for any positive deviation 
from "cycle guaranteed" for Zouk RE. 

For Jieh RE, each six months, the liquidated damages shall be calculated and based on cumulative 
calculations. The operator gains no bonus for positive deviations; however, the operator can remedy 
one cycle treatment by another within the said six months. 

For case of deviation (more than 10%) in specifications between the recovered fuel oil and those in 
appendix V.I (except viscosity: maximal limit value is 380 est at 50"C), mainly for ash, viscosity 
and water content, liquidated damages will be applied according to the following formula: 

LD = ((Resultant viscosity at 50"C - 418) / 418) • Qty of deviated fuel oil (tons) • 10 USD 
LD = (Resultant percentage of water and sediment - 1.65) • Qty of deviated fuel oil (tons) • 500 
USD/100. 

LD = (Resultant percentage of ash -0.165) • Qty of deviated fuel oil (tons)• 2000 USD/100 
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Appendix V. Sludge Treatment 

A d" VI H F I 0·1 T . h ppen 1x . .  eavy ue 1 spec1 1cat1ons m t e power pi ant 
Test Method 

Density@ 15°C ASTM D129, 4052 

Flash point Pensky Martens 
ASTMD93 

closed Cup °C 

Pour point ASTMD97 

Viscosity@ 50°C ASTMD445 

Water by distillation ASTMD95 

Water and Sediment ASTM D1796 

Ash ASTMD482 

Sediment ASTMD473 

Sulfur ASTM D129, 4294 

Carbon residue ATSM D524 

Asphaltenes IP 143 

Sodium ASTMD5863 

Vanadium IP283 

Heat of combustion gross ASTM D4809 

Unit 

[kg/ J 
[o C]

[o C]
[cSt) 

[% vol] 

[% vol] 

[%wt] 

[%wt] 

[%wt] 

[%wt] 

[%wt] 

[mg/kg] 

[mg/kg] 

[MJ/kg] 
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Rejected Value 

>0.991

< 66 

>30

<92 or> 240 

>0.5

>1.5

>0.15

>0.2

> 1

>18

>5

>45

>135

<41 
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Appendix VI. Status of each DE and plants 

I- Description and main components

The main components/Systems that shall be assessed are: 

Diesel engine: 

• 4 x MAN Diesel and Turbo (MDT) type 18V48/60, Speed 500rpm, Standard ISO

rating: 18,900 kW, Generator voltage and frequency: 11 kV, 50 Hz.

• 10 x MAN Diesel and Turbo (MDT) type 18V48/60, Speed 500rpm, Standard ISO

rating: 18,900 kW, Generator voltage and frequency: 15 kV, 50 Hz.

Main components: 

• Tanks:

HFO Storage Tank.

DO storage tank.

HFO service tank.

HFO buffer tank.

LO storage tank.

LO drain tank.

Sludge storage tank.

• Mechanical auxiliary unit per engine:

Main lube oil cooler.

HT preheater (steam).

• Lube Oil Unloading, Storage and Transfer:

LO storage tank.

Used lube oil tank.

• Main Lube Oil system, per engine:

LO separator preheater (steam).

• Seawater Water system:

Sea water pumps.

Fresh water generator pump.•

• Cooling Water system, per engine:

HT radiator coolers.

LT radiator coolers.

• Hot Water system:

Primary hot water heaters, per engine.

Service and Make-up Water system.

Service Water tank.

Reverse Osmosis unit.

Demineralized water lank for steam system.

Cooling water drain tank.

• Compressed Air system:

Starting air compressors.

Starting air receivers.

Control air receiver.

Service air compressor.

Service air receiver.

• Combustion Air system:
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Appendix VI. Status of each DE and plants 

0 

Combustion air silencers. 

• Exhaust system, silencers.

• Water Heat recovery and Steam system.

• Exhaust Gas Steam Boiler, per Engine.

• HP steam drum.

• LP steam drum.

• Feed water tank.

• Vapor condenser.

• Steam turbine Generator.

• Air cooled condenser.

• Oily Water and Oil Sludge Treatment System.

• Boiler Wash Effluent System.

• Fire Fighting and Detection System.

• Powerhouse Pressurized Ventilation System.

• Black Start Generator.

• Indoor/Outdoor Substation.

• 150 kV Gas Insulated Switchgear.

• Step up transformers.

• Generators.

• Generator Neutral Earthing System.

• 11 kV Indoor Switchboard.

• 15 kV Indoor Switchboard.

• Station Auxiliary Transformer.

• L V Switchboards.

• DC Systems.

• Lighting and Small Power System.

• Earthing and Lightning Protection System.

• Distributed Control System (DCS).

• Operator stations.

• Operator/Engineering station.
• Control Panels.

• UPS System.

• Civil and Buildings including Roads.

• Auxiliary Boiler.
• Incinerator.
• Continuous Emission Monitoring System (CEMS).
• Store Inventory.
• HFO separators
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II- Aggregated running hours, consumption and energy production of each DE

ZOUK 

l':.1111'JJ�•-• :::J�!'l�• ii,_.� lss. Dep.: 
� --· �- -'., ).f I - 7-:,.�::"•• • C• ., -; ,....:..:..._ •-

-
l.i't)ll'.U!lt1'.'1•J•�t,lir1,f;;;r�;•,,_.lt;> �-.� ::'_; #: 
l�·t!:�:,r.; -�;L• 

-. 
,.', . .,_ 

-)f.
1•.1•• ID: 

. 

RD: 

. --
.. 

l:;r�:?"· mmt1] lM ll1a.,1111111u, 111 
mu� imI1irl -- -

Running Hours DE#l Hours 32,374.00 32,374.00 

Running Hours DE#2 Hours 32,037.00 32,037.00 

Running Hours DE#3 Hours 21,891.00 21,891.00 

Running Hours DE#4 Hours 27,291.00 27,291.00 

Running Hours DE#S Hours 26,519.00 26,519.00 

Running Hours DE#6 Hours 28,711.00 28,712.00 

Running Hours DE#7 Hours 32,598.00 32,598.00 

Running Hours DE#8 Hours 30,736.00 30,737.00 

Running Hours DE#9 Hours 30,727.00 30,727.00 

Running Hours DE#l0 Hours 25,644.00 25,645.00 

Running Hours STG Hours 34,536.00 34,536.00 

Power Generation DE#l MWh 235,652.50 235,652.50 

Power Generation DE#2 MWh 222,418.20 222,418.20 

Power Generation DE#3 MWh 91,655.00 91,655.00 

Power Generation DE#4 MWh 147,375.70 147,375.70 

Power Generation DE#S MWh 160,848.90 160,848.90 

Power Generation DE#6 MWh 202,475.10 202,475.10 

Power Generation DE#7 MWh 246,470.60 246,470.60 

Power Generation DE#8 MWh 206,032.40 206,032.40 

Power Generation DE#9 MWh 207,814.80 207,814.80 

Power Generation DE#l0 MWh 123,120.50 123,120.50 

Power Generation STG MWh 119,164.50 119,164.50 

Main Meter Import MWh 9,241 9,433 
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0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
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Main Meter Export 

Check Meter Import 

Check Meter Export 

BFT10 LV Incomer Energy Meter 

BFT20 LV Incomer Energy Meter 

BFT30 LV Incomer Energy Meter 

BFT40 LV Incomer Energy Meter 

Auxiliary Consumption 

HFO Consumption DE#l 

HFO Consumption DE#2 

HFO Consumption DE#3 

HFO Consumption DE#4 

HFO Consumption DE#S 

HFO Consumption DE#6 

HFO Consumption DE#7 

HFO Consumption DE#8 

HFO Consumption DE#9 

HFO Consumption DE#lO 

Total HFO Consumption 

LFO Consumption DE#l 

LFO Consumption DE#2 

LFO Consumption DE#3 

LFO Consumption DE#4 

LFO Consumption DE#5 

LFO Consumption DE#6 

LFO Consumption DE#7 

LFO Consumption DE#8 

LFO Consumption DE#9 

LFO Consumption DE#lO 

LFO Consumption for BSDG 

LFO Consumption for Aux. Boiler 

MWh 

MWh 

MWh 

MWh 

MWh 

MWh 

MWh 

MWh 

litres 

litres 

litres 

litres 

litres 

litres 

Litres 

Litres 

litres 

litres 

litres 

litres 

Litres 

litres 

litres 

litres 

litres 

Litres 

litres 

Litres 

litres 

Litres 

Litres 

5,172,640 

9,249 

5,173,495 

19,230,039 

19,930,373 

27,737,256 

14,730,122 

122,207,84 
8 

119,625,32 
0 

82,256,664 

101,863,13 
6 

98,955,920 

106,918,13 
6 

121,120,66 
4 

116,410,34 
4 

115,711,12 
8 

98,359,160 

227,530 

150,777 

113,563 

54,267 

156,543 

184,583 

176,287 

155,981 

209,252 

124,383 

5,172,640 

9,441 

5,173,495 

19,230,039 

19,930,373 

27,835,127 

14,783,516 

122,207,84 
8 

119,625,32 
0 

82,256,664 

101,863,13 
6 

98,955,920 

106,918,13 
6 

121,120,66 
4 

116,410,34 
4 

115,711,12 
8 

98,359,160 

227,714 

151,015 

113,851 

54,267 

156,543 

184,642 

176,581 

156,236 

209,674 

124,603 

., 
-
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192.3000 

0.0000 

0.0000 

0.0000 

97,870.900 

53,394.300 

151,265.200 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.0 
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390 

425 

0 

0 

360 

380 

460 

425 
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LFO Consumption for Others 

Total LFO Consumption 

-. , -, -�--�
:,:,� .,, ?;;" 

litres 

litres 

lss. Dep.: 

Page 67/71 

600 

9,600.00 

If. --� 
........ : lf.TI 

�,:, ..... _! 

= 

:�r,�:ts' �;� �-

. i�i;f �j�� 
= • ..3ii. 

#: -.
l'll'il iil • 111· • Ill D �f-J I 11 • -l'itt' 

-" ,lii ,, "' fi;i>,�31N -
ID: 

- .� B" ::■; RO: 

�-?�\r;;;:; ;;,;,. (�g� --·-,·�;::;·,:I_�--��-
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Running Hours 
Hours 31,395.00 31,395.00 

DE#l 

Running Hours 
Hours 31,345.00 31,346.00 

DE#2 

Running Hours 
Hours 30,190.00 30,190.00 

DE#3 

Running Hours 
Hours 30,473.00 30,473.00 

DE#4 

Running Hours 
Hours 23,476.00 23,476.00 

STG 

Power Generation DE#l MWh 212,415.50 212,415.50 

Power Generation DE#2 MWh 211,227.60 211,227.60 

Power Generation DE#3 MWh 199,364.20 199,364.20 

Power Generation DE#4 MWh 193,070.90 193,070.90 

Power Generation STG MWh 48,810.10 48,810.10 

Total Gross 
MWh 

Generation 

Total Net 
MWh 

Generation 
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Main Meter 

Import 

Main Meter Export 

Check Meter 

Import 

Check Meter 

Export 

BFTlO LV Incomer Energy Meter 

BFT20 LV Incomer Energy Meter 

Auxiliary Consumption 

LFO Consumption DE#l 

LFO Consumption DE#2 

LFO Consumption DE#3 

LFO Consumption DE#4 

Total LFO Consumption 

MWh 7,587.70 7,743.90 

MWh 2,224,538.60 2,224,538.60 

MWh 7,584.30 7,740.50 

MWh 2,224,013.30 2,224,013.30 

MWh 12,807,351.80 12,884,988.60 

MWh 24,851,821.10 24,851,821.10 

MWh 

Litres 119,840,708.00 119,840,865.00 

Litres 119,196,892.00 119,197,054.00 

Litres 116,097,391.00 116,097,391.00 

Litres 116,635,806.00 116,635,973.00 

Litres 

III- Full documentation of the component OEM documents
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156.2000 

0.0000 

156.2000 

0.0000 

77.6368 

0.0000 

77.6368 

157.0 

162.0 

0.0 

167.0 

486.0 

All technical documentation of the engines and the Operating instructions are presented
in the tabulated files in the attached .xml database.
To open the documents use Internet Explorer and open Index.htm (make sure you enable
pop up at the start up).
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1- Historical O & M information
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For each site the following documents are available recording all the historical operation and 
maintenance performed on the each plant (Zouk, Jieh). 

List of .pdf documents available on CD for Zouk: 

2017 
Annual Zouk report 

2017.odf 

ZoukJan 
2021. 'I 

Zouk Yearly reports 
2018 2019 

Annual Zouk report Annual Zouk report 
2018.odf 2019.odf 

Zouk monthly re orts 2021 
Zouk Feb Zouk March Zouk April 
2021. 'I 2021. 'I 2021. 'I 

List of .pdf documents available on CD for Jieh: 

Jieh Yearly reports 
2017 2018 2019 

Annual Jieh report Annual Jieh report Annual Ji'eh report 
2017.odf 2018.odf 2019.odf 

Jieh monthly reports 2021 
Jieh Jan 2021.pdf Jieh Feb 2021.pdf Jieh March Jieh April 

2021. ff 2021. 'I 

2020 
Annual Zouk report 

2020.odf 

ZoukMay 
2021. 'I 

2020 
Annual Jieh report 

2020.odf 

JiehMay 
2021. ff 
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Appendix VII. Punch List 

Remaining Main Punch Ust Items according Original Punch Ust log - Zouk 

# Punch list Item Oe.scrlptlon 

1.2 
Spare Step-op Tr.on.srormer to bo ,uppliod (Scope or ,upply ELS, Amendment 1 - Employe,s Cla,if;c•tions CUl, 
�,. 

2.3 NCR 19 (BWSC proceeded by 1he purcha sing a11d instanlnc the fuel treatment without considering lhll' 
Employer's Reprcsento1ttve'.s comments and deJ.lcn review In re.g�rd to this system) 

2.5 NCR 3B (BWSC proceeded by the purd,a,lnc and supply or the /llr conditioning system without considering 
Ille shof1comlncs hic/lllehted by MW decon to BWSC submittal 0537 _lps t 

2.8 NCR48 (The room temperal.ure in the control room is above human comfort 1one (23 dtc, C) wht'f"I �AC.is 
runnlnc during ,ummer time.) 

4.4.3.48 8'61 Blow Down T•nk Unit> I &1, f•ZOOQLCll & +ZODQlC12) 
4 General cleaning and touch-up paint 

4.4.3.61 8891 Vacuum Ejector Condonoer. •ZOOMAJZl 
l NOS rq.irdin& vaJve or no v-alve. W�tinc respon� from SWSC OK 

4.6.18 2. Part or AC sv,te,n hos to be te,tcd when plant I, at rul load rel. 2007.fQ-S!14-491 

4.6.19 3 • The AC syitem ii iubjed lo a Non Conformance Report no  38 .and 48 

S.1 

Missinc item, listed at Ann ... oz ond on the Physicol Hond01g00ver theck shttts to be provided. 

6.1 Non-compliances fisted at Anne•-EZ to bo iectiOcd. 

The First stage of h.andlng over is when B\VSC handover the sc�I� con1.1incu cu.:a�nteeing the content of 
each cor,tainer. 

7.1 1he second .ind firul suge b when the g;u convenion kil, are due for re•pr�eratlon, at that time eich Item 
wlll be handed over to and vcrifoed by EOL 

9.1 Physical handinc over deficienci es sh•I be ,ectified. 

Remaining Main Punch List Items according Original Punch List Log - Jlyeh 

• Punch List Item Description 

Spare Step-up Transformer to be supplied (Scope or supply ELS, Amendment 

u l • E.mployers aarincatlons 021., Q58) •• 

2.1 NCR-025 

4.6.3 luel Oil System• Item l • Dig ital pulse signal from LfO Unloading Pump unit faulty 

4.6.13 
Ventilation System 
The A C  system Is subject to a non-<onformance report 

5.1 Missing hems listed at Annex-C to be provided. 

6.1 Non°compli.1nces listed at Annex-0 to be rectified. 

The First stage of handing over is whon OWSC handover the sealcd containers guaranteeing 

7.1 
the content ol each container. 
The second and flnal s�ge Is when the gas conversion kits are due for re-preservation, al 

that tlme each Item will be handed over 10 and verified by EOL. 

l'hysical banding over deficiencies be rectified. including but not limi1cd to provision or 
9.1 missing conswn.nblc,i required for compli:tnc.! wi�, Sub-Cl3usc S.3 of the MoEW Technical 

Sn,nfica1ion.<. 
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Appendix VIII. Warranty Claims 

On CD 
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1. SCOPE OF WORKS

These technical specifications, related to the operation and maintenance of the facilities in Zouk 
& Jiyeh medium speed reciprocating engine power generation units, prescribes the O&M Ser­
vices offered by the Operator for a total period of 72 (seventy two) months. The operation and 
maintenance of the power generating plant shall be for: 

1. Simple cycle mode in modular operation
11. Combined cycle mode in modular operation

The Operator shall be responsible for Operation and Maintenance of buildings, sets of engines 
and generators, fuel storage and handling system, waste heat recovery system including steam 
turbine generator (STG) and exhaust gas boilers, electrical auxiliary and mechanical auxiliaries. 

The Operator shall provide a complete and permanent operation and maintenance staff for the 
Facilities as per attached tables presented in the Operator's offer and in accordance with the 
B.O.Q. Additional specialists, technicians and workers shall be provided whenever deemed nec­
essary (e.g.: 30000-40000 overhauls, minor inspections, shutdown, etc.), the cost of whom are 
included in the Contract price. 

2. TECHNICAL SPECIFICATIONS

The Zouk & Jiyeh medium speed reciprocating engine power plants subject to the Services cov­
ered by these technical specifications consist of: 

2.1 General 

I • 

Climate 

Altitude above mean sea level 
Ambient pressure 
Ambient temp., heat rate reference 
Ambient temp., output reference 
Ambient relative humidity 
Fuel ref, LCV 
Power factor at generator terminals 

2.2 Plant Main Data 

Com onent 
Diesel engine 

Diesel engine seeed 
Standard ISO rating 

Generation voltage and frequency 
Cooling type, engines 
Cooling type, STG unit 

Zouk 
Mediterranean - coastal Mediterranean - coastal
climate with salt laden at- climate with salt laden at-
mosphere mosphere 
20 m asl. 6 m asl. 
1,011 bar 1,012 bar 
25°C 25°c 
38°C 38°C 
60%RH 60%RH 
40.7 MJ/kg 40.7 MJ/kg 
0.8 lagging 0.8 la�gJ_!:)g 

· Jiyeh 1 Zouk 
4 x MAN Diesel and 10 X MAN Diesel and 
Turbo (MDT) Turbo (MDT) 
tx2e 18V 48/60 type 18V 48/60 
500 rpm 500 rpm 
4 X 18,900 kW mech. 10 X 18,900 kW 
(100% MCR) _(100% MCR) 
11 kV, 50 Hz 15 kV, 50 Hz 
Radiator coolers Radiator coolers 
Air cooled condenser Air cooled condenser 

'1', � f - WI - :ill 1.. - · "-w&.11 w\S -.11 ;,_;1.i...., � 
.. J(jJ i.r-<r - � - J -

mech. 
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Engine hall ventilation concept Pressure ventilation Pressure ventilation 
Engine configuration Engine driven LO pump Engine driven LO pump 

and electrically driven and electrically driven 
LT/HT CW pumps LT/HT CW pumps 

Plant configuration With WHR boilers and With WHR boilers and 
common STG common STG 

Fuel type NG I FO dual fuel NG I FO dual fuel 

2.3 Indicative Data (As Guarantee Data at the inauguration of the plants) 

Com oncnt 
: 

Jiyeh I Zouk : 

Total Plant Electrical Output, incl. 79,967 kWe 198,000 kWe 
STG unit 
Total Plant Electrical Output, excl. 74,460 kWe 186,146 kWe 
STG unit 
Average Unit Electrical Output, 19,992 kWe 19,800 kWe 
incl. STG unit, tolerance 0.5% 
Average Unit Electrical Output, 18,615 kWe 18,615 kWe 
excl. STG unit 
Plant Heat Rate, incl. STG unit, tol- 7,462 kJ/kWe 7,440 kJ/kWe 
erance 1.5% 
Plant Heat Rate, excl. STG unit 8,033 kJ/kWe 7,926 kJ/kWe 
Auxiliary consumption 
operation incl. STG 1,356 kW 3,277 kW 
operation excl. STG 1,036 kW 2,342 kW 
Transformer losses 
step-up transformer loss (avg. of 0.485% 0.480% 

�!)_ ·•-··· 

station auxiliary transformer loss 0.90% 0.90% 
(avg. of all)

.......,-=. 

Lubricating oil consumption 
unit, tolerance 0% 

per 11.4 kg/operating hour 11.4 kg/operating hour 

Exhaust gas emissions @ 15% 02 

NOx, tolerance 0.3 w% rriax. 2,000 mg/Nmj max. 2,000 mg/Nm3 

SO2 approx. 585 m�m3 aperox. 585 m�mj_ 
PM 10, tolerance 0.04 w% max. 50 mg/N�j max. 50 mg/N� 
Noise emission, 1 m outside the S 80 dB(A) S80 dB(A) 
power house 



2.4 Fuel system 

Component I Jiyeh 
HFO Storage Tank 2x 5,500 m3 
DO storage tank 125 mJ 

HFO service tank 200 m3 

HFO buffer tank 30 mJ 

LO storage tank 50 m3 

LO drain tank 25 m3 

Sludge storage tank i 2-x 40 m3 

2.5 Main components with indicative data 

Component ! Jiyeh

Mechanical auxiliary unit Rer engine ... 
--

Main lube oil cooler -- --- __ 2,412 kW_ 
HT preheater (steam_) ______ 250 kW 
Lube Oil Unloading, Storage and Trans-
fer 
LO storage tank 50 m3 

Used lube oil tank 25 mj 

Main Lube Oil system eer engine 
LO separator preheater (steam) 107 kW 
Seawater Water system 
Sea water pump 2 x 34 mJ/h 
Fresh water generator pump 1.5 m3/h 
Cooling Water system per engine 
HT radiator cooler 6,900 kW 
LT radiator cooler 3,930 kW 
Hot Water system ---�

Primary hot water heater, per en.&!.��--- 1,000 kW 
Service and Make-up Water system_ 
Service Water tank 50 mJ 

Reverse Osmosis unit 2 m.1/h 
Demineralized water tank for steam 10 m3 

system 
Cooling water drain tank 5 m3 

Compressed Air system 
Starting air compressor 2x l 80NmJ/h 
Starting air receiver 2 X 3 m.1 

Control air receiver 2 m.1 

Service air compressor 150 Nm3/h 
Service air receiver 2 m.1 

Combustion Air system 
Combustion air silencer 4 x 47 dB(A) 
Exhaust system 

----

silencer 4 x 48 dB(A) ----- •·•�-. 

Water Heat recovery and Steam system 4 
Exhaust gas steam boiler, per engine l 

HP steam drum 6 mJ 
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! Zouk 

2 X 14,000 m3 
300 m3 

450 m3 

75 mJ 

120 m3 

40 m3 

2 X 75 m3 

Zouk 

2,412 kW 
250 kW 

120 m3 

40 m.1 

107 kW 

2x64 m3/h 
3 m.1/h 

6,900 kW 
3,930 kW 

1,000 kW 

100 mJ 

5 m3/h 
25 mJ 

5 m3 

2 x 180 Nm3/h 
5 X 3 m.1 

2 x 2  m.s 

300 Nm3/h 
2 m3 

IO x 48 dB(A) 

10 x 49 dB(A) 
10 
1 

6 m.1 



LP steam drum 4m
3 

Feed water tank 22m3 

Vapor condenser 450kW 
Steam turbine 
Generator 6,880 kW 
Air cooled condenser 20,000 kW 
Oily Water and Oil Sludge Treatment I 
System 
Boiler Wash Effluent System I 

Fire Fighting and Detection System 1 

Powerhouse Pressurized Ventilation Sys- 8 
tern 
Black Start Generator 400 kW 

--

Indoor I Outdoor Substation 
150 kV Gas Insulated Switchgear I 

150 kV Air Insulated Switchgear I 
Step up transformer 2xl l /150kV 
Generator 4 
Generator Neutral Earthing System 1 

11 kV Indoor Switchboard I 
IS kV Indoor Switchboard 

--.. ,,_, ·---

Station Auxiliary Transformer 4 
L V Switchboards 
DC Systems 
Lighting and Small Power System 
Earthing and Lightning Protecti?n System 
Distributed Control System (DCS)_ 

--

Operator stations 2 
-- - - ----

Of)erator/Engineering statio�1_ I 
-- --

Control Panels ..

UPS System 
Civil and Buildings Works including 
Roads 
HFO separator 3 X 36.4 m.i/h 

3. MAINTENANCE AND OPERATION CRITERIA

3.1 Maintenance Criteria and Scheduled Maintenance Plan 

The maintenance philosophy proposed consists of: 
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4m1 

48 m3

1,000 kW 

14,800 kW 
47,200 kW 

I 

I 

1 
20 

400kW 

I 

I I 

4 x 15/150 kV 
10 
1 

I 
4 

2 
I 

4 x 66.9 m.i/h 

a) Daily Maintenance (Preventive maintenance), which covers routine testing to be performed
according to OEM instruction manuals on component/equipment;

b) Emergency Maintenance (Accidents maintenance repairs), which is a corrective mainte­
nance to be performed when failure occurs;

y. 'l't -WI • .·,,, 1. ••. ..i�I u\S -- .,, �t...... J;...:.:; 
- . ., (j.,... ,..,-- ',T"' - � - ., -

c/ 



Page 9/45 

c) Scheduled Maintenance (Scheduled Inspections and major overhauls), which is a preventive
maintenance to be performed with component/equipment in shut-down conditions

Scheduled Maintenance is performed on the basis of a Preventive Maintenance Plan that covers, 
in principle, the plant life. The Preventive Maintenance Plan is designed to keep planned una­
vailability within prescribed values. 

The proposed Preventive Maintenance Plan should have the following objectives: 

a) Optimize the useful life of the Facilities

b) Minimize the Facilities downtime and disruption
c) Minimize operation and maintenance costs consistent with Prudent Utility Practice
d) Minimize Facilities and capacity degradation
e) Minimize the possibility of default under the Contract Agreement
f) Minimize the incident, severity and duration of Forced Outages and Partial Forced Outages.

The schedule of inspection shall be in accordance with Operation and Maintenance manuals of 
the Construction Contract, see Annex Tab I. 

For each inspection a plan ofNDT is applied; replacement of parts with spare parts is foreseen if 
defects are found which cannot be reliably repaired or cannot be repaired within outage duration 
specified. 

Following major component repair and replacement intervals are foreseen: 

15,000 - 18,000 

C linder liner and head 15,000-18,000 80,000- 100,000 

inlet valve 15,000 - 18,000 30,000 - 40,000 

Exhaust valve 15,000 - 18,000 30,000 - 40,000 

10,000 - 12,000 30,000 - 40,000 

15,000 -18,000 

5,000 - 6,000 15,000 - 18,000 

3,000-4,000 5,000 - 6,000 

3.2 Operation Criteria and Liaising with EDL Beirut Dispatching Center 

The operation will be carried out throughout 24 hours/day. The Operator shall liaise with the 
EDL dispatching center in Beirut. Communication shall be done in an official manner. In order 
to be taken into account from an official point of view, all the information concerning load or 
grid issues that should be exchanged between the plant and the dispatching, should be received 
through the EDL message book which is to remain in the substation control building. The sub­
station's operator will take care of this book. 

These messages might be: 

• from the plant to the dispatching (outgoing messages):

to declare, within a minimum period of one week in advance, the planned outages, 
substation isolation, etc. 
to declare the availability of any unit on standby, 



Page 10/45 

to declare the unavailability of any unit even if these ones are not needed or necessary 
on the grid. 
to declare any abnormal events affecting any unit required by the dispatching: trip­
ping, load rejection, forced shutdown, partial loss of availability, starting up failure. 

• from the dispatching to the plant (incoming messages):

to order the start up or shut down of any unit. 
to order the operations to be carried out on the network (substation isolation) espe­
cially in case of works or maintenance are performed on the transmission lines. 

• Rules and procedures to be followed:

all outgoing and incoming messages should be documented in the shif't's in charge 
special logbook, in both English and Arabic, and in Arabic in the substation's operator 
book. 
the official and only way to exchange communication with the dispatching center is 
by using the radio in the substation and recording the communication in the substa­
tion logbook. 
all messages should be sent by the· shift in charge only with his signature in substation 
logbook. 

The way of communication should be done as follows: 

• Outgoing, message (from the plant to the dispatching):

Notes: 

the message to be sent is written in English by the Shift in Charge (SiC) in a special 
logbook, 

the translation in Arabic should be done by the Lebanese SiC or CCR operator in the 
same logbook, 

afterwards it should be submitted to the Substation operator, 

who should in his tum transmit it to the dispatching center in the official manner: 
written in the Substation logbook with SiC's name, then radio call. 

i. In case of a planned activity, the message may be first submitted to the SiC by Opera­
tion Head or Deputy.

ii. In case of abnormal conditions, the SiC may first require verbal consent from the
Power Plant superintendent or his representative, then follow procedure above.

• Incoming message (from the dispatching to the plant):

Received by Substation operator and written in the Substation logbook in Arabic, 

Then to be transmitted by the Substation operator to the Lebanese SiC or CCR opera­
tor, 

Written in Arabic then translated to English in the special logbook mentioned above. 
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Moreover, the Operator shall liaise with the Lebanese Electric Network Control Center Contrac­
tor or equivalent as might be reasonable requested by the Owner. 

3.2.1 Initial Services 

The Operator shall: 

within 60 days from the commencement date, develop a Preventive Maintenance 
�a� 

within 90 days furnish spare parts replacement/ refurbishment program for the whole 
Contract period. 

within 60 days prepare a comprehensive maintenance schedule covering the main 
Units and all the Auxiliaries. 

as promptly as possible, provide tools, tackles and equipment required for O&M of 
the plant except the tools listed in Annex 6. 

3.2.2 Operational Phases 

The Operator shall: 

ensure that the facilities shall achieve and maintain the highest possible standard of capaci­
ty, availability and efficiency; 

operate the Facilities in accordance with the manufacturer's operation and maintenance 
manuals and recommendations combined with the results of the condition monitoring sys­
tem; 

plan and carry out all O&M programs (including procurement of specialized services, pro­
curement of spare parts, performing or procurement of specialized tests, measurements etc. 
for major, preventive and unplanned maintenance and for daily routine activities) 

procure and maintain on site adequate stock of consumables and spare parts; 

at all times staff the Facilities with qualified operators and in accordance to the site O&M 
organization structure shown in Annex Tab. 2; 

provide to the personnel, on a continuing basis and as necessary, training in operation, 
maintenance and management of the Facilities; 

maintain legible records of plant operating performance data including operating hours and 
equivalent operating hours and any measurement and record which may be required; 

advise the Owner about the fuel requirements; 

advise the Owner in a timely manner of those items or services which are not included in 
approved O&M programs and which the Operator consider ought to be made available ac­
cording to the standards of a reasonable and prudent operator; 

carry out all the daily maintenance activities as defined in Clause 3.1 and including: 

Routine periodic and occasional inspection and testing of the 

Facilities components/equipment. 

Emergency maintenance and repair services. 

keeping of maintenance records and register of all equipment subject to inspections; 
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establish and train firefighting, prevention and protection and first aid teams; 

establish a system for review and update of operating and maintenance manuals and site 
procedures. 

establish an electronic format & database for issuing and providing all issued reports to the 
Owner. 

Carry out regular fire-fighting drills to ensure the operability of resources and first-response 
teams. 

Carry out operational test of the firefighting system in pressure and flow. 

3.3 Training 

3.3.1 Training (OPTIONAL) 
If requested by the Owner, the Operator shall plan, organize and conduct a formal training pro­
gram for EDL's staff on all the activities and works necessary for the proper operation and 
maintenance of all the facilities and to acquaint this staff with the specifics of their particular job 
and functioning as a member of an operations and maintenance team. The number of ED L's staff 
to be trained should be equivalent to the Operator's staff in such a way that the Operator submits 
an offer - subject to the Owner's approval. 

3.3.2 Periodical training of the Operator's staff (MANDATORY) 
The operator shall perform every 1 year a training for entire technical staff related to safety is­
sues, firefighting issues, O&M practices. The training shall be terminated with an exam and a 
certificate issued for the staff member. Training and exams (along with exams results) shall be 
reported to the Owner in the Monthly Reports. On Owner's demand Operator shall submit a 
schedule of training and exams, and if requested allow for Owner's presence in the training and/ 
or examination session. The first training and examination session shall be performed in the first 
6 months after the Commencement Date. 

3.4 Operation and Maintenance Manuals ·and Drawings 

The Operator shall thoroughly review and provide written comments to the Owner on the Opera­
tion and Maintenance Manuals and Drawings developed for the Project. Criteria to be utilized in 
the review includes clarity, technical correctness, complete coverage of required functions, com­
patibility with projected operation and maintenance staffing and planning, case of usage, expla­
nations of how a system works as well as the specific requirements of operation and mainte­
nance 

The Operator shall resolve deficiencies in the Operation and Maintenance Manuals and drawings 
after Owner's approval. 

3.5 EPC defect liability - Warranty Claims and Punch List 

The O&M operator shall facilitate the work and coordinate with the EPC contractor whenever 
this latter wants to make an inspection or intervention necessary to eliminate a defect relevant to 
the EPC contract. 

However, the tasks related to the Warranty claim and the Punch List are parts of the current bid­
ding document and will be priced by the Bidder. 

�1 
bi. 
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3.6 Initiation of Operation and Maintenance Responsibility 

Take-over of a system means that the Operator is responsible for that system's operation and 
maintenance. The Operator must have in place, at time of takeover, the personnel and proce­
dures for adequate operation and maintenance of that system. 

The Operator assumes total liability for any failure of a system to perform its design function 
due to improper operation and maintenance of that system. 

Should a system receive improper operati�n or maintenance, the Operator shall repair or replace 
any and all damaged components to restore the system to the state at take-over. 

3.6.1 Stock Inventory 

Within 60 _days fi-om the commencement date, the Operator, shall prepare an inventory of all 
material, tools, equipment and spare parts stock to determine consumption during the prior phas­
es of the project (the list of spare parts and consumables available in the spare stock at the mo­
ment is attached as Annex 2A & 2B), and what additions to the current inventory are necessary 
to bring the stock up to the desired levels. The Operator shall procure all spare parts required to 
be held in stores, to ensure safe and efficient.continuous operation and maintenance of the facili­
ties, for the period of the Contract. The price of spare parts procurement shall be included in the 
Contract. 

Moreover, the Operator shall, before the planned termination of the contract by 60 days, procure 
all the missing spare parts to match the spare part stock to that supplied as a part of the Con­
struction Contract (the list of spare parts and consumables required before contract termination 
is attached as Annex 2A & 2B. The Operator is however released from this obligation in case of 
contract termination by EDL. 

The inventory levels of materials, tools, equipment, and spare parts (as well as of consumables) 
shall be developed based upon consultation with the Owner. These levels shall be based upon 
the anticipated usage as well as the desired reserve necessary to support the availability/ reliabil­
ity of the Facilities. 

The Operator shall also use, and if necessary further develop, an existing computer software in 
the power plant (ABB DCS system IndustriallT 800xA System software) for the sake of an in­
ventory tracking and reorder system to 'pro:vide timely and cost-effective re-supply of needed 
items. The Operator shall organize the inventory according to the KKS system. 

The Operator shall strictly adhere to a procedure that ensures a fully transparent view at the 
spare parts stock at any time. 

The Owner is entitled to check anytime the status of any spare part whether it is on stock or on 
order, this applies to both the spare parts listed in Annex 2A & 2B & any additional spare part 
requested by this contract. 

3.7 Operations 

The Operator shall initiate and maintain operational records to include fault and reports, log 
sheets and records of al I consumables used. The Operator shal I provide adequate supervision of 
all operations functions to ensure that the operations procedures are followed. Supervision shall 
be provided for all Facilities shifts. 
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The Operator is charged with obtaining optimal performance of the Facilities given the operating 
parameters set by the Owner. To achieve this optimal performance, sufficient monitoring shall 
be done by the Operator to detect potential problem areas, correct or minimize the impact of the­
se problems and restore full operational capability as soon as possible. 

The Operator should offer a computerized operation model for monitoring key parameters of 
performance. 

3.8 Conservation of Main Components of the Facilities 

If the Owner requests to the Operator to put the Recovery Steam section in Conservation, the 
following components of the Facilities are concerned: 

Heat Recovery Steam Generators and relevant ancillaries 
Steam Turbine and relevant ancillaries 
Generator and relevant ancillaries 
Thermal Cycle and auxiliary systems 

As these components are handed over to the Operator, the Operator must submit to the Owner 
the specifications of the system description of the equipment that are proposed for the long term 
dry storage. 

The Owner shall notify the Operator one month in advance about his wish to conserve these 
components, during which the Operator must have in place all needed materials, consumables 
and specialists for the conservation of these equipment, and apply the maintenance procedures of 
the various components during the conservation phase. 

3.8.l Restoring after Conservation 

When the Owner requests the Operator, in writing, to restore those sections of the Facilities 
which have been put into conservation, the Operator shall put those sections in a ready status for 
operation upon written instructions by the Owner. 

3.8.2 Guaranty 

The conservation of the components sh al I be guaranteed in such a manner that they can be start­
ed and operated at the nominal conditions. 

3.9 Conservation of Gas Conversion Kits 

N.A. 

3.9.l First Preservation of the Gas Conversion Kits 

N.A. 

3.9.2 Recurrent Preservation of the Gas Conversion Kits 

N.A. 

-f31 
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3.10 Monitoring of Maintenance 

The Operator shall initiate and update maintenance records on each piece of equipment in the 
Facilities. The Operator shall also maintain a master log of maintenance operations to be per­
formed on a scheduled basis. 

The Operator shall provide adequate supervision of all maintenance functions to ensure that they 
are performed in a timely manner and in accordance with the specified standards. 

The maintenance requirements shall be performed during normal working hours, if possible, and 
shall be scheduled so as to cause minimal interruption to the Facilities production. 

3.10.lPreventive Maintenance 

The Operator shall prepare, implement and maintain a preventive maintenance plan. The Preven­
tive Maintenance Plan shall include all regular inspection, testing, calibration, cleaning and ser­
vicing of all the equipment and components comprising and utilized in connection with the op­
eration of the Facilities, and shall be implemented taking into account the written specifications 
of the Construction Contract, maintenance manuals and/or manufacturer's instructions. 

As a minimum, the Preventive Maintenance Plan shall include the scheduling of preventive 
maintenance services for a period of twelve (12) months. This plan once completed and ap­
proved by the Owner shall be transferred to the CMMS for (i) the scheduling and tracking of 
work to be performed; (ii) documenting any problems encountered; and (iii) documenting the 
work performed. Within 60 days from the taking over the Facilities by the Operator, the Opera­
tor will submit to the owner for approval a preliminary Preventive Maintenance Plan. 

The Owner will review the preliminary Preventive Maintenance Plan and respond within 30 
days (non-response does not constitute acceptance or approval of the plan). The Operator will, 
within 10 days of receipt of the Owners written response to the preliminary Preventive Mainte­
nance Plan, submit the final Preventive Maintenance Plan, taking into account the Owner's re­
view of the preliminary Preventive Maintenance. The Owner will review the final Preventive 
Maintenance Plan and respond within l O days (non-response does not constitute acceptance or 
approval of the plan). Within IO days of receipt of the Owner's approval, the Operator will im­
plement the approved Preventive Maintenance Plan. 

The Owner's approval or consultation shall not in any way diminish the obligations and liabili­
ties of the Operator under this agreement. 

3.10.2Scheduled Maintenance 

Scheduled maintenance is defined as work being within the scope of Preventive Maintenance, 
but that does significantly affect Facilities performance. The Operator shall insert this type of 
maintenance, in the planned activities at the Facilities. 

Scheduled maintenance may be performed by in-house maintenance personnel or sub-contractor 
contracted by the Operator subject to Owner's approval. However, for the minor Inspections, and 
Major Overhauls (mainly for the main machine sets: DE/Generator, ST/Generator and 
HRSG/Steam and feed water systems) the Operator shall perform these activities, in the pres­
ence and under the supervision of qualified expert(s) from the pertinent equipment's OEM. The 
minimum required OEM experts for these activities are: Fact finding,_commissioning, NDT and 
Control experts. The cost of such expert(s) shall be borne by the Operator. 
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As with Preventive Maintenance, Scheduled Maintenance is to be performed by the Operator (or 
his sub-contractor) in a manner that protects the Owner's warranties, wherever valid. 

The Scheduled Maintenance will be based on the manufacturers' recommendations, bore scope 
examinations, combined with performance and condition monitoring and will be used to fine 
tune the Preventive Maintenance Plan. The Operator is required to schedule and perform the 
maintenance works in the most safe and efficient manner possible. 

The Final Reports shall be issued by the Operator, verified, approved and signed, by the OEM 
Expert/ Supervisor. 

Minimum scope of scheduled overhauls for main devices is presented in the attached table 

(TAB 3). However, the OEM expert should set the necessary scope of work before each inspec­
tion based on the latest OEM recommendations. 

The Operator has to deliver a concise schedule indicating the time/ period to carry out the first 
Major Overhaul for each DE. The schedule has to include the availability of all required materi­
als, spare parts, manpower, and OEM Technical Representatives (as decided by the OEM). 

3.I0.3Warranty Service

The Operator shall familiarize himself with the warranty service requirements, if still applicable, 
of the equipment in the Facilities. The Operator shall track and perform the required work to 
maintain the Owner warranties on the Facilities. Where manufacturer's representatives are re­
quired for inspection, consulting, or performance warranty service, the Operator shall schedule 
and be responsible for that service at no extra cost. The Operator shall issue monthly reports to 
the Owner listing all required warranty work, if any, and the status thereof. 

3.10.4Computerized Maintenance Management System (CMMS) 

The existing "ABB DCS system Industrial1T 800xA System software" is part of the Computer­
ized Maintenance Management System (CMMS) that should be put in place by the Operator to 

manage the maintenance/stores/purchasing and other related activities. 

The Operator has to develop the CMMS ,upgrade and insure that this system is implemented 
and used to its full potential. The Operator "".ill submit a proposal and time schedule for full im­

plementation, within 60 days from taking over the Facilities. All costs arising from this imple­
mentation, including hardware, software, software upgrade, software licenses, specialist services 
and training, shall be borne by the Operator. All hardware, software, software_Iicenses and any 
other component of the CMMS is always the property of the Owner. 

The Operator will allow the Owner full interrogation access to the CMMS system via two of the 

computers allocated to the owner and situated in the Administration Building and any other of­
fices used by the Owner in each of the Power Plants. This access will be limited by password to 
interrogation and print requests only. All necessary hardware, software, communications links 
and cables will be supplied installed, and maintained by the Operator. Also, included in the Op­

erators responsibility will be any additional software license costs. 

The Operator will take all necessary steps to ensure that computer viruses cannot be transmitted 
from any PC based terminal to the CMMS software. 
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3. l 0.SCondition Monitoring

The Operator shall supply and implement a computerized continuous Condition Monitoring Sys­
tem for all rotating parts. This will incorporate the most modem streamlined reliability centered 
maintenance philosophy based on condition monitoring, preventive and corrective maintenance. 
The Operator shall submit a technical proposal and time schedule for full implementation, within 
60 days from taking over the Facilities. The Owner (or representative) should approve the pro­
posal before installation and deployment. 

.,.,,,;;-:�::�c��•�rl(.,t>?:'rffie:�e-pfra1Bf1sHitWisfliffiish·�,Fcondtif-0ri"inon1YoHng':6isea::·;Afaihf�Na'nti�pr8<gfiffi:'Th€·�aff<f,f{-��;,,.,,:s":"-:.,:v.-��
program shall be used by the Operator for vibration checking of rotating equipment before and 
after overhaul. Also, it will be used by the Operator to track, on a continuous basis, the condition 
of rotating parts. 

The Operator shall prepare a list of vibration measurement points, list of process data (bearing 
temperature, motor load etc.), and list of machine status codes, establish alert and fault levels for 
each point. Feed lists into the monitoring system, download routes into electronic data collector, 
collect the vibration and plant data from the measurement points and feed back into the monitor­
ing system. From this data the Operator shall submit monthly condition reports. 
Each report shall contain: 

• All equipment data,

• Trend analysis from previous measurements,

• Exception report summary.

All of the plants shall be measured not less than once a week. Overhauled plant shall be moni­
tored three times a week. Plant that has not b'een overhauled but is showing signs of distress will 
also be monitored at a greater frequency, as determined by the Owner. 

Regular plant surveys using thermal imaging shall be incorporated. Oil filled transformers shall 
have their insulating oil tested at six (6) month intervals for dielectric strength and dissolved gas 
analysis. 

The condition monitoring system should be incorporated into the CMMS. 

All costs arising from this implementation, including hardware, software, software licenses, spe­
cialist services, etc. shall be borne by the Operator. 

3.11 Administration 

The Operator shall provide conventional office machines as well as facsimile, printers, scanner, 
duplicators, etc. 

The Operator will supply and maintain five �S) external telephone lines. Two for general Facili­
ties use, one line reserved completely for the communication between the dispatching center and 
the power plant, one dedicated for Facsimile use, and one Direct Dialing line dedicated for the 
Owner. 

The Operator will be responsible for all Computer software and hardware maintenance / re­
placement costs for the Facilities stores, CMMS and administration computer systems as well as 
all other administration equipment. This will include, where appropriate, maintenance contracts. 
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The Operator has to provide Internet Connection for all the offices occupied by the Owner. 

3.11.1 Administration Procedures 

The Operator shall review all Administration Procedures and Standing Instructions (Organiza­
tion Notices) for correctness and completeness. The Operator shall survey all plant areas and 
ensure those Administration Procedures and Standing Instructions are provided for all required 
areas and will complete areas that are not covered. 

Within 60 days from the Operator taking over the Facilities, the Operator will submit to the 
Owner for approval a draft of such revised Administration Procedures and Standing Instructions. 
The Owner will review the revised Administration Procedures and Standing Instructions and 
respond within 30 days (non-response does not constitute acceptance or approval of the proce­
dures and instructions). The Operator will, within 10 days of receipt of the Owners written re­
sponse to these, submit the final Administration Procedures and Standing Instructions, taking 
into account the Owner's review. The Owner will review these final procedures and respond 
within 10 days (non-response does not constitute acceptance or approval of the procedures and 
instructions). Within 10 days of receipt of the Owner's approval, the Operator will implement 
the approved procedures and instructions. 

The Owner's approval or consultation shall not in any way diminish the obligations and liabili­
ties of the Operator under this agreement. 

Once the Owner has approved these Administration Procedures and Standing Instructions, the 
Operator shall use the CMMS to store, manipulate and reproduce the Administration Procedures 
and Standing Instructions. 

3.11.2 Operations and Maintenance Planning 

Operations and Maintenance planning must be provided for planning and scheduling of the Fa­
cilities production, manning, training, operation, maintenance, troubleshooting repairs, reduced 
capacity maintenance, data collection, record development, record retention, fuel accounting and 
all other aspects of modern power station reqpirements management and control. 

3.11.3 Operation Instructions and Procedures 

The Operator will review all Operation Instructions and Procedures for correctness and com­
pleteness. The Operator will survey all plant areas and ensure those Operation instructions and 
Procedures are provided for all plant areas and will complete those areas not covered, taking into 
account the written specifications of the Construction Contract, maintenance manuals and most 
recent manufacturer's instructions, as advised to Operator by the Owner or otherwise. 

Within 60 days from the Operator taking over the Facilities, the Operator will submit to the 
Owner for approval a draft of such revised Operation Instructions and Procedures. The Owner 
will review the revised Operation Instructions and Procedures and respond within 30 days (non­
response does not constitute acceptance or approval of the instructions and procedures). The Op­
erator will, within 10 days of receipt of the Owners written response to these, submit the final 
instructions and procedures, taking into account the Owner's review and the conservation of the 
OEM guarantee. The Owner will review these final instructions and procedures and respond 
within IO days (non-response does not constitute acceptance or approval of the instructions and 
procedures). Within JO days of receipt of the-Owner's approval, the Operator will implement the 
approved procedures and instructions. 
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The Owner's approval or consultation shall not in any way diminish the obligations and liabili­
ties of the Operator under this agreement. 

If the Operator disregards or fails to update these procedure as mentioned above, then a penalty 
will be imposed on his monthly invoices equivalent to 0.5% from the amount of the invoice until 
remedy is achieved. 

Once these Operation Procedures and Instructions have been approved by the owner, the Opera­
tor shall use the CMMS to store, manipulate and reproduce the Operation Procedures and In­
structions. 

3.11.4 Maintenance Procedures and instructions 

The Operator shall develop written Maintenance Procedures and Instructions for the Facilities 

taking into account the written specifications of the Construction Contract, maintenance manuals 
and/or manufacturer's instructions, as advised by the Owner. 

Within 60 days from the Operator taking over the Facilities, the Operator shall submit to the 
Owner for approval a draft of such revised Maintenance Instructions and Procedures based on 
the most recent OEM recommendations. The Owner will review the revised Maintenance In­
structions and Procedures and respond within 30 days (non-response does not constitute ac­
ceptance or approval of the instructions and procedures). The Operator will, within 10 days of 
receipt of the Owners written response to these, submit the final instructions and procedures, 
taking into account the Owner's review. The Owner will review these final instructions and pro­

cedures and respond within 10 days (non-response does not constitute acceptance or approval of 
the instructions and procedures). Within 10 days of receipt of the Owner's approval, the Opera­
tor will implement the approved procedures and instructions. 

The Owner's approval or consultation shall not in any way diminish the obligations and liabili­
ties of the Operator under this agreement. 

Once these Maintenance Procedures and Instructions have been approved by the Owner, the Op­
erator shall use the CMMS to store, manipulate and reproduce the Maintenance Procedures and 
Instructions, which will involve printing on work orders cards, where appropriate. 

The Operator will develop and implement all necessary report sheets and calibration protocols, 
within the CMMS. These will be archived within the CMMS history system attached to the ap­
propriate work order. 

If the Operator disregards or fails to update these procedures as mentioned above, than a penalty 
will be imposed on his monthly invoices equivalent to 0.5% from the amount of the invoice until 
remedy is achieved. 

3.11.5 Computer Engineering 

The Operator shall be responsible for providing technical support for the Facilities' computer 
systems. 

The Operator shall advise the Owner concerning temporary and permanent changes in computer 
hardware and software located at the Facilities. All software modifications will be authorized via 

a password in the sole possession of the Owner and shall be entered by an authorized representa­
tive of the Owner. 
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3.11.6 Material Management 

Operations personnel shall be responsible for all material they might need to satisfactorily exe­
cute their work. This includes valve wrenches, valve packing tools, wrenches to adjust packing, 
general tools, gloves, flashlights, safety equipment, ladders, charts, computer paper, lubricating 
oils, greases, and hydraulic fluids, etc. 

All Facilities equipment that requires those materials shall have specific information tags identi­
fying the type, quantity, level, frequency, and other information to ensure the protection of the 
equipment. 

3.12 Cleaning of fuel tanks 

The cleaning and inspection of the tanks is considered in the unavailability allowable before 
liquidated damages is applied, knowing that the HFO tanks are due for cleaning each 10 years of 
service (Refer to Appendix IV). 

3.13 Environmental Audits 

The Operator shall perform regular Environmental Audits according to the Terms of Reference 
in Appendix I. 

3.14 Efficiency Monitoring 

The Operator will be responsible for reporting the unit's and equipment's efficiencies of the Fa­
cilities. A monthly efficiency test will be performed at a repeatable loading condition (preferable 
full load for DEs and full I oadN. W.O -Valve Wide Open- condition for steam turbine). 

• DEs efficiencies

• ST efficiencies

• HRSG's (Heat Recovery Steam Generators) efficiencies.

• Condenser performance.

• Steam turbine auxiliary (Boiler feed pumps, condensate pumps, heat exchangers, etc ... )

3.14.J Performance Monitoring System 

Based on the instrumentation existing plus additional instrumentation as required, the Operator 
shall provide a performance monitoring system. The aim of such system is to have, if operating 
conditions allow, at least daily corrected, i.e. normalized and comparable data about the perfor­
mance of the plant and its most important components. 

In addition to power output and heat rate of the plant, the following equipment performance 
shall be monitored: 

• RE and Generator according to ASME PTC 17

• Steam turbine and Generator according to ASME PTC 6.2

• HRSG according to ASME PTC 4.4

• Condenser according to ASME PTC 30.1

Such monitoring equipment may, further to the approval of the Owner, replace the monthly 
and/or annual measurement campaigns. 
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3.14.2 Generating Statistics 

The Operator will be responsible for reporting all equipment or Facilities statistics as might be 
requested by the Owner. 

3.14.3 Performance Testing 

Refer to Condition of Contract -part 1 1. 

3.14.4 Operational Checks to Auxiliary Plant Equipment 

The Operator shall conduct annual operational checks to the auxiliary plant. 

The Operator shall demonstrate that the plant is fit for the purpose and fully operational. The 
Operator will be required to carry out any remedial work. This process will also be carried out 
on any plant under preservation. 

Auxiliary Plant Equipment includes, among others: 

• Fuel System

• Mechanical Auxiliary Unit

• Lubricating Oil System

• Seawater Water System

• Cooling Water System

• Hot Water System

• Service and Make-up Water System

• Compressed Air System

• Combustion Air and Exhaust Gas System

• Oily Water and Oil Sludge Treatment System

• Boiler Wash Effluent System

• Fire Fighting and Detection System

• Powerhouse Pressurized Ventilation System

• Black Start Generator

3.14.5 Quality Control 

The Operator shall establish and maintain a quality manual that includes: 

• The scope of the quality management system, including details of and justification for any
exclusion.

• The documented procedures established for the quality management system, or reference to
them, and

• A description of the interaction between the processes of the quality management system.
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This program assures that work performed on critical systems meets minimum standards estab­
lished by the contractor of the Construction Contract procedures, OEM procedures and bulletins, 

and accepted international codes and standards. 
The specific systems, equipment, and activities to which this program applies shall be chosen 
based on their impact on availability, reliability, and economy of operation or maintenance and 
shall be delineated in writing. 

3.14.6 Organization and Responsibilities 

Responsibilities and organizational relationships shall be established and documented to provide 

single point accountability for accomplishing activities important to quality and for independent­

ly providing periodic assessment of the effectiveness of the control of quality elements. Deci­
sions to deviate from established procedures shall require the concurrence of a person at a desig­
nated level of responsibility prior to implementation. 

3.14.7 Work Planning 

Work plans shall be prepared and documented for activities important to quality that clearly 

communicate the scope of work to be performed, the prerequisites, the safety concerns, the ma­
terials to be used, the tools and equipment, and the required qualifications of the personnel need­
ed to carry out the work. 

Such plans shall be available to the persons responsible for performing the work. Plans shall 
identify any inspections, tests or measurements that are needed to verify that the activity is 
properly completed. Work shall be approved as completed only if it is in accordance with re­
quirements. 

Persons issuing documents that are intended to control work are responsible to assure that these 
documents are accurate and up to date. 

3.14.8 Controlling Materials and Services 

Measures shall be established to assure that adequate requirements are specified for the pro­
curement of materials and services. Persons initiating requests for materials and services shall 

assure that the requirements that are necessary to assure compliance with applicable codes and 
standards are clearly identified. 

Measures shall also be established to verify the conformance of materials and services to re­

quirements prior to placing them in service. 

The organization of the stock or warehouse material shall utilize a system of administrative con­
trols to assure that materials are clearly identifiable or traceable as meeting requirements. 

3.14.9 Inspection Examination and Test 

Routine examinations, inspections and tests shall be planned and conducted to assure the integri­
ty of critical components. A database shall be developed and maintained, and shall list the type, 
location, frequency, and the organization(s) responsible to conduct the routine examinations, 
inspections, and tests. 

Qualified individuals shall conduct inspections to verify that requirements are met for material 
type or grade, size, configuration, and other critical characteristics. 
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3.14.10 Document Control 

Those documents necessary to provide instructions, or to record actions taken that might be im­
portant for future measurements of performance, or to reconstruct equipment history in order to 
determine root cause of failures, shall be identified, prepared, and maintained in a retrievable 
manner. 

Documents that provide instructions or record equipment configurations shall be maintained cur­
rent and available at the point of use. 

Documents required by the quality managem�nt system shall be controlled. 

A documented procedure shall be established to define the controls needed: 

• To approve documents for adequacy prior to issue,

• To review and update as necessary and re-approve documents,

• To ensure that changes and the current revision status of documents are identified,

• To ensure that relevant versions of applicable documents are available at points of use,

• To ensure that documents remain legible and readily identifiable,

• To ensure that documents of external origin are identified and their distribution controlled,

and

• To prevent the unintended use of obsolete documents, and to apply suitable identification to
them if they are retained for any purpose.

3.14.11 Failure Cause Determination and Corrective Actions 

Failures of equipment that affect quality shall be documented at the time of their occurrence and 
the root cause of such failures shall be determined and documented. Actions shall be taken to 
prevent recurrence of such failures. These corrective actions shall be taken on all relevant 
equipment and systems, not just the one that failed. 

The Operator shall determine action to eliminate the causes of potential nonconformities in order 
to prevent their occurrence. Preventive actions shall be appropriate to the effects of the potential 
problems. 

In the event of a failure of equipment, a detailed report must be produced by the Operator in­
cluding, as a minimum: 
- A description of the failure of equipment
- The causes of the non-conformities and the actual and potential consequences
- Assessing the need for action to prevent the occurrence of non-conformities
- Determining and implementing the necessary remedial actions
- Recording the results of actions taken
- Reviewing the preventive measures taken.

3.14.12 Quality Performance Measurement 

Periodic assessments shall be made through review, surveillance or audit to determine the effec­
tiveness of the quality program. Such assessments shall evaluate both the conformances to estab-
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lished requirements and the effectiveness in accomplishing established performance goals. The 
results of such assessments shall be reported to appropriate levels of management and appropri­
ate timely actions shall be taken in response to the assessments. 

3.15 Safety 

The Operator shall operate and maintain the plant(s) in a safe manner conducive of Prudent Util­
ity Practice. The Operator shall conduct on a quarterly basis Safety Audits and submit a detailed 
report to the Owner. 

Subjects and areas to be covered by the Safety Audits will include, but not limited to, the follow­
ing: 

• Safety Policy Statement

• Consultation and Representation

• Contractors and Visitors to site

• Procedure in the event of emergency

• Fire drills

• Fire Extinguishers

• Hand held manually operated fire equipment other than extinguishers

• Fire Pumps

• Fixed Fire Extinguishing Systems

• Fire Detection and Alarm Systems

• Emergency Lighting

• Safe Handling of Fuels (Gazoil , Natural Gas, etc.)

• Insurance Checks of Boilers and Pressure Vessels

• Hoists and Lifts

• Chains, Ropes and Lifting Tackle

• Cranes and other Lifting Machines

• Scaffolding, Portable ladders, permanent access ways

• Over-speed Risk with Steam Turbine

• Off-loading of Bulk Chemicals

• Hazardous Substances

• Flammable Liquids and Gases, including Fuels

• Portable Electrical Equipment

• Portable Mechanical Equipment

.�! . Asbestos_,.._-:--� -· ..,.:...:.. .. - ...... - · · ·�--- � . . . ··· ........... . 
• Noise

• Workshop Machinery and Equipment

Y • Y f - '-:;JI
_, 

c.i,:ill ._.i...... ._..! �I ..:.,\$y,..,JI 4-)1,;..,.J � 

� z;:r/7 r � F� ,\,--(-;/ � 

' ' ,I 



• Welding Equipment

• Electrical Safety

• Personal Protective Equipment

• First Aid

• Reporting of Accidents

• Staff fire training

• Report on the lock out process of equipment before intervention

3.16 Instrumentation Review 
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Facilities existing instrumentation and all measuring devices shall be reviewed and tested, every 
(12) months, for availability and accuracy. The calibration sheets and test reports shall be sub­
mitted to the Owner.

4. SCOPE OF SUPPLY

4.1 Operation and Daily Maintenance Personnel 

The Operator shall engage the operation and maintenance staff as shown in the B.0.Q. for the 
operation and maintenance of the Facilities, throughout the Contract period as per Clause 3.2 of 
the Conditions of Contract. 

Periodic training of such personnel shall be conducted as mentioned in Clause 3.3.2of these 
Technical Specifications. 

The Operation Manager is responsible for the operation of all the installed equipment and sys­
tems. The Manager duty includes manning, scheduling, directing, training and reporting. 

4.1.1 Station Operation 

During the Operation Period, the Operator will manage, supervise and operate the Facilities in 
accordance with, but not limited to, the following requirements: 

• Provide the qualified personnel to manage, supervise and operate the Facilities as designat-
ed in this Annex I .

• Use its best endeavors to maximize the availability and performance of the Facilities.

• Use its endeavors to minimize the incidence, severity and duration of Forced Outages.

• Operate the Facilities according to prudent and safe engineering practice.

• Ensure that the control rooms of the generating station, substation, BOP as described in this
Annex I, are staffed with adequate number and qualified operators during all hours when
these components are in operation (including start up and shut down).

• Maintain records of all components of the generating station operating performance data
including operating hours and adjustments.

• Supply to Owner on a timely basis or on reasonable demand such pertinent operating in­
formation as may be required.
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• Provide the Owner with reports on the operation and performance of the Generating Units,
Heat recovery, B.O.P.

• Liaise with the equipment suppliers and contractor of the Construction Contract for the re­
pair of all defects, which occur during the EPC defect liability period.

• Develop and implement programs for quality control, security, safety, and fire prevention
and protection.

• Develop, implement, and maintain safety program and safety systems, including a pennit to
work system, to suit the applicable requirements of the Power Plant and designate a quali­
fied safety representative. This will take account of all local applicable statutory require-

ments and regulations.

• Apply prudent electricity supply industry practices to the operation and maintenance of the
Facilities.

4.1.2 Maintenance and Repair 

The Operator shall be responsible for normal daily maintenance and repairs to the plant and for 
the management of normal scheduled standard inspection. The Operator shall: 

a) Manage, supervise and carry out routine testing, maintenance and repair services in relation
to the Facilities. The Operator shall organize, manage and carry out such maintenance, in­
cluding repair and testing services as shall be required to carry out the scheduled inspec­
tions and the Major Overhauls.

At the beginning of the first contractual year, the operator should provide a schedule of the
expected dates for performing the Major Overhauls in accordance with the Manufacturer's
Projected Schedule of Inspection for main devices. This schedule shall be updated by the
operator at the beginning of each contractual year in such a manner to perform all the ex­
pected Major Overhauls by the end of the sixth contractual year.

The Operator shall maintain the Facilities in compliance with the manufacturer's recom­
mendations so as to keep it in good working order prevent it from premature deterioration
or malfunction. This shall include but is not limited to:

• Routine, periodic and visual inspection of the generating plant and auxiliary systems.

• Routine and periodic testing of the Facilities.

• Routine, scheduled (including the Major Overhaul), and unscheduled maintenance.

• Provision of tools, tackles, equipment and supplies required to perform the work in ac­
cordance with the Contract.

• Routine alarm and trip testing.

b) Keep maintenance records of the equipment and control and protective equipment at the
Facilities which records shall be available to the Owner for inspection at all reasonable
times.

c) Maintain a register of all equipment subject to statutory inspection including recording all
test data and results.

d) Maintain a "Facilities Status" Report, which shall be updated at daily intervals, in which the
current condition of all major components of plant is to be recorded together with proposals
and timing for major repair work and cost estimates.
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e) Report to the Owner with adequate notice those components' items and/or conditions neces­
sary for internal planning by the Owner and compliance with the Owner guidelines in effect
from time to time.

f) Prepare maintenance plans and programs including budget of costs for presentation to the
Owner each year in accordance with "Facilities Status" Report, maintenance manuals, ap­
proved maintenance procedures and statutory requirements.

g) Establish and adhere to a work control system.

h) Establish and adhere to a stores and spares inventory recording and requisition system.

i) Establish and train firefighting and first aid such that competent personnel are on site at all
times.

4.2 Operation and Maintenance Auxiliary Services 

The activities necessary for operation and maintenance of all auxiliary and general services 
within the boundary of the Facilities (such as cleaning, canteen, first aid and medical activities, 
transportation, guard duties, fuel reception and storage, gardening and maintenance for buildings 
and their Electro-mechanical installations and equipment, roads and fences, etc.) are included in 
this Scope of Supply. 

Site security will include, but not limited to, safeguarding of the site, spare parts, tools, consum­
ables and personnel against bodily injuries or the threat thereof, sabotage, theft, arson or any 
other dishonest or criminal act. The Operator's personnel will take all reasonable precautions to 
ensure that tools and equipment are secure against petty theft. 

All incoming materials and equipment must be registered on arrival. All outgoing materials, 
whoever might be the owner, must have a valid exit permit authorized by the Owner before the 
materials or equipment leave site. 

4.3 Exit Third party Due Diligence 

4.4 The Operator sbould perform with a third party consultant approved by the Owner 

an Exit Due Diligence six (6) months before tbe end of the Contract Period. 

Consumables 

The Operator shall supply all the consumables needed for operation and maintenance of the Fa­
cilities, except Heavy Fuel Oil and Gazoil. 

4.5 Site Manager, Supervisors and Specialists, Manpower for Scheduled Maintenance 

The Operator shall provide for each inspection, an adequate manpower and experts, Moreover, 
for special components, OEM 's and Vendor's specialists, whenever necessary shall be provided 
the cost of whom is included in the Contract price. 

The Operator shall supplement the Facilities' personnel with additional resources as necessary 
for all minor Inspection, Major overhauls, inspections, shutdowns and other repairs, etc. 

4.6 On-Call Service for Emergency Maintenance or Expert Support 

The Operator's Home Office should be able to respond to unscheduled calls arisen from emer­
gencies (failures). This service is included in the Contract Price. 
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4.7 Reports Before and After Inspection 

A proper analysis of operation data is carried out 14 days upstream each inspection to allow a 
good inspection management. The results of such an analysis are reported I 4 days after inspec­
tion. After the inspection, results of inspections and work done are reported within 14 days. 

4.8 Follow Up 

Adequate follow up shall be supplied by the Operator head office to collect and analyze opera­
tion and maintenance data, including Failure Analysis and Comparative Analysis whenever nec­
essary. 

4.9 Tools 

The Operator shall make available, throughout the period of the Contract, all and any special 
tools needed for the Operation and Maintenance work under the Contract, other than those sup­
plied by the Construction Contractor and listed in Annex 3. 

All tools provided by the Operator shall remain his property, however an exhaustive listing of 

these tools shall be delivered to the Owner. 

Special tools for repairs (welding machines, lapping machine for valves etc.) should be made 
available in the site by the Operator whenever deemed necessary. 

Special tools for tests (US, X-rays, electrical measurement, etc.) should be made available in the 
site by the operator whenever deemed necessary. 

Special container (containing lathe and rotor balancing equipment) should be made available in 

the site by the Operator whenever deemed necessary. 

Standard Tools for daily maintenance supplied by EDL to the site are to be used by the Operator. 

4.l0Distributed Control System (DCS)

The Operator shall during the first 3 months from the commencement date perform the optimiza­
tion of settings for automatic control system and tuning for standard control of the components 
of DCS. After the above mentioned period full service of DCS system (comprising maintenance, 
repair, procurement of subassemblies etc.) is included in the scope of services. 
This task shall not forfeit the OEM guarantee of the DCS system. 

4.11 Painting & Thermal Insulation Services 

4.11.1 Painting services 

The Operator's responsibility is to keep the power plant facilities in good condition that is by 
always applying all necessary painting works on the facilities as per the Construction Contract 

Painting Specifications. 

Painting duties comprise inspection of the site on the daily routine, selection and assortment of 
the needed material and equipment, preparation and mixing of paints, removal of old bad and 
peeled off paints, de-rusting, appropriate pre-treatment of the surface, application of appropriate 
primers and paints. 
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The responsibility of the Operator will be to keep in good condition all the facades, doors and 
window with their frames, corrosion protection work on steel and all facilities components, per­
formance of the work taking into consideration relevant safety regulations, standards and envi­
ronmental standards and to take protective painting measures to prevent damage to Owner's 
property. 

4.11.2 Thermal insulation services 

Thermal insulation duties and services comprise inspection of the relevant installations on the 
daily routine, keeping in good condition, fitting and installation of thermal insulation on device's 
facades, hot pipes, ducts, vessels and boilers, check and proposal of improvements to existing 
insulations. 

The responsibility of the Operator will be maintenance of the existing insulation's covers and 
cladding protecting thermal insulations from damage or bad weather. Removing and reinstalling 
of thermal insulation during any reparation work or maintenance activity period. 

The Operator's responsibility is to maintain the thermal insulation of the Facilities components 
in good and reliable condition that is by supplying necessary material and applying the necessary 
repair and maintenance minimum according to the standards and specifications mentioned in the 
Construction Contract in addition to recent OEM recommendations. 

4.12 Stores Management 

The Stores Manager is responsible for the physical handling, lost, damage and warehousing of 
all materials required for the maintenance and operation of the Facilities. Staging and posting of 
issues is performed when users request materials, and maintenance to inventory records to match 
physical inventories is ongoing. 

4.13 Fuel Receiving, Handling and Monitoring 

The Operation Manager is responsible for the development of alt procedures related to the re­
quirements for types and quantities of fuel to be received, inventory records, quality records, 
usage records and handling procedures for all fuels on site. Samples of as received and as burned 
fuels shall be collected by standard methods and delivered to the authorized laboratories for 
analysis. 

The Operator is responsible of the fuel balance use (any loss offuet is on his own charge). 
The Fuel supplied by the Owner currently is according to the Parameters and Specifications of 
Grade B HFO as per the Appendix III. In case those Parameters and Specification were modified 
by Libnor then the Operator should cater the new updated one. The Operator shall ensure, 
through continuous sampling and analysis that the fuel used on the Facilities is within the speci­
fications accepted by the Owner using test methods and standards acceptable to the Owner. 
If during the term of the Contract, the Owner introduces Natural Gas or LNG to be utilized in 
either Jiyeh or Zouk Power Plant, the Operator shall fully cooperate with the Natural Gas Pipe 
line contractor or any other contractor engaged by the Owner to perform any related works and 
the commissioning of these works, and shall be responsible only for proper coordination with 
these in a manner that does not alter the normal performance of the operation and maintenance 
activities in similar circumstances. 
The Operator shall ensure that the efficiency, reliability, availability and safety of the Facilities 
are maintained as per the OEM manuals. The Operator shall continue to perform the services 
without any interruption at no extra cost. 

'y/ 
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4.14 Upgrade of the existing HFO Treatment Systems (separators) 

The current system is designed with 4 x 50% at Zouk and 3 x 50% at Jieh. One standby system 
is designed for each site. The system was engineered based on 240 CST @50 degC and hence a 
designed flow rate of223001/h per separator. Currently the existing OSE 80 Separators are oper­
ating with HFO of 380 CST and hence the capacity is reduced to 17.5 m3/h. In order to increase 
the treatment capacity and secure safety treatment margin one (I )additional separator (OSE 80) 
in Zouk location should be supplied, installed and commissioned to run with the existing separa­
tors. 

4.15 Residue Disposal 

The Operator is responsible for the proper disposal of all residues including but not limited to 
oily water separation, scrap and trash elimination, and sludge remediation if necessary as per the 
Lebanese Ministry of Environment standards and norms in order to be disposed environmentally 
friendly. 

Such process shall be submitted by the Operator to the Owner for prior approval. 
The Operator shall recover the fuel oil to the untreated HFO tanks and dispose the components 
(i.e. water, solids ... ) away from the facilities in compliance with the Lebanese Ministry of Envi­
ronment regulations. 

The Operator will have to treat all sludge from each plant according to Appendix V. 

4.16 Testing and Inspection 

Test procedures outlining the frequency and content of tests and inspections will be developed 
and implemented by Operation Management to ensure that the program is conducted and com­
municated to the advantage of the Owner and in accordance with the recommendations of the 
manufacturer. 

4.17 Major Breakdown 

Major Breakdown occurs when Facilities pe1formance is significantly affected. The Operator 
shall take expedient action when this occurs to minimize the effect on Facilities output. In case 
of Major Breakdown, the Operator will advise immediately the Owner. 

5. OPERA TOR LIABILITY AND WARRANTY

The Operator will carry direct responsibility for efficient and safe operation of the plant for the 
duration of the Contract. 

The Operator will be responsible for the ongoing maintenance of the Facilities and will bear the 
cost of all associated work. 

The Operator will be responsible for all, necessary maintenance and ordinary repair works other 
than repair and rectification to be performed under defect liability period responsibility of the 
contractor of the Construction Contract. 

The Operator's maintenance obligation includes the obligation to keep the Plant in good condi­
tion and in good working order and to take necessary steps to prevent the Plant from premature 
deterioration or malfunction. 

v/ 
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The Operator shall execute all the operation that "a skilled man in the art" would judge neces­
sary to perform the Scheduled Maintenance according to the maintenance technical specifica­
tion. 

The Operator will update the maintenance technical specification taking into account the results 
of inspections and the most recent experience. 

The Operator shall, upon occurrence of any defect, incident or malfunction, promptly and im­
mediately take proper actions to remedy and repair the defected part(s). 1n performing his job 
under this Contract, the Operator shall maintain highest standards of ethics and credibility. 

The Operator will, at all times, Operate and Maintain the Facilities in accordance with Prudent 
Utility Practice. 

b 



ATTACHMENTS 

TAB. 1 PROJECTED SCHEDULE OF INSPECTION FOR MAIN DEVICES 
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Page 32/45 

TAB. 3 MINIMUM SCOPES OF SCHEDULED OVERHAULS FOR MAIN DEVICES 

WITHIN THE FACILITY 
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TAB 1 - PROJECTED SCHEDULE OF INSPECTION FOR MAIN DEVICES 

MAN Diesel & Turbo 

Maintenance schedule 
(Engine} 

Maintenance schedule 
----· ···-- ------

1, 
2, 
3 

Sf!Nicedata 
102 Check tho exhaust clouding (visually1 , A -·· - -
103 Check ignftion pressures, regulate 000.25 

engine 

fl 0. 10 Engine X 
J -

1 0.10 Cy!. 

(XJ(), 

X 

0104· -��p�d;i; ___ -�000.110_ �10. ���e_:x ___ ,_,_ L.,: ____ _ 
RU11nfng gear/Crankshaft 020 1 
·-- ·-------------·--- -� -,.--------· � ---- -.... - ---��

112 Check the ruonlng gear (visual : A ! 2 ' 0.20 Cyl. 1 2 X : ' 
Inspection). See also 404 

113 Crankshaft Measure crank web 
deneclion (111 the case of marine 
engines also after coroslon or 
grounding). See also 405 - ----- ---

Crc,nkshafl beating 
------- -

122 Locating bearing: Check axial 

123 
clearance. See also 405 
Lower one bearing cap and Inspect 
lower bearing shell. tr bearing shen 
cannot be used any longer, check all 
the bearings. Check pressure ror 
releasing bearing bolts. 

000.10 2 

021.03 2 

000.11 
:012.02 
·012.03 
021.01 

.021.02 

2 

0.20 Cyt. 2 

-

0.50 Swring 2 
-
6 

--·�t-. 

I • 

X 

X 

l 

021 

124 Replace all bearing shens 021.01 
021.02 

·--�--�- - .! .• _i. .. �.l-
2 6 Bearing 

·--··x ,--:

Torsional vibration damper 

132 Remove vibration damper of the 
crankshaft, cheek and replace the 
sealing rings 

027.02 2 
027.04 

30 Engine 

--------------------· -------T -- -- ·-· ·- -·-·• 
133 Crankshaftvibraticndamper.Repla�;021.02 _i2 _ 30 •• ·. Engino L_
134 Remove vibration damper on the , A 2 6 Unit 

camshaft, check and replace sealing 
'nngs. Have t'Tlakltenance work carried 

I 
---·-·-�

027. -----. _____ _,
X !

, .. --- r-j·_; __ . X - - I

• : j I 

out by authorized wori<shop/servica 
persomel. 

. 135 · Carnshalt vibration damper: 

-:--,- � -;-·· 4 : ' · 1 

- ,-,-�- ·-- -�--: ___ _

Unit • , , I 1 • : 4 
Replacement. Maintenance work to be 
carried out by authorlsed workshop/ 

6 
• I • 

'. : I : 
service personnel. 

----- _____ I - _l_ _____ _ • 1 .-. - - .---1-'---
030! Big-end bearing 

· ·- 24 ... --Repei}i!on lnteNal in operating hou1s --- -------- - - -----
. X Maintensnce work due 

2 
3 
4 

Aller .... opera/Ing hours or after 2 yeO/S 
X 1000h 
Checking of new or overhauled pans required (once alter the mentioned time} 
Acccrding to specification of menufacturer 
If fXJfT!PO'lenl/syslem /ulfven 
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1,
2, 
3 

142 

r=fil :i •f'l;\ l§ll )t:v 
Re�ve and �eek ona"i;;.ari,;g ;h;ii. II rooo. ,i . 2
bearing sheD cannot be used any · 030.02 
longer, check all the bearings - ; 030.03 
Including the crankshaft bearings. '030.04 
Check pressure for releasing bearing 
bolts. 

per 

!?earing 

MAN Diesel & Turbo 

I I I i 

143 Replace all bearlng shells ---- ·- ------ ------. - ' . ·----:,·030.03 2 ,4 Bearing . X. , 
030.04 ' ' ! 

-------· -- -· __ .,_..,,_, __ �-- • __ __J 

Piston/piston pin 
----

152 Remove, clean and inspect 1 piston {1 

153 

per cvfinder bani< on V-engines). 
Measl.J(e the piston rings and ring 
grooves. Check pressUfe for conrod 
shank bolis. Document recorded data 
Remove, clean and Inspect all pistons. 
Measure the ring grooves. Replace aq 
piston rings. Cau"on: Re-hone the 
(:ylinde< liner when replacing Iha piston 
rings! Oocumenl recorded data. 

030.01 
034.01 
034.02 
034.05 
034.07 

3 

, 034.01 3 
,034.02 
:oso.os 

L __ 

2 

2 

154 Remove one piston pin, check piston 
pin bush, check clearance. 

034.03 2 0.30 

155 Dism��e one pis;,;:-Cte-;;n ti;" ·· 1' 034.02 3 2 
components. Check the coor,ng water . 034.03 

156 

chambers and bores for carbon • 034.04 
deposits. II the layer ll'kknass exceeds : 
1 mm, dismantle au pistons. 
Dismantle alt pistons. Clean the 034.02 
components. Replacement of the 034.03 
ptslon crown ls dependent upon tho •034.04 
wear on Iha ring groove end the 
findings. 

3 

-- •·�- .. --- _,.... -·•··- .. ------- ·-
157 Dismantle all pistons. Clean the 

components. Fit new piston crowns 
and piston skirts. ·-·- ··--· ---·

158 Replace all piston pin bushes. Bush 
replacement to be carried cul by 
authorised workshop/service 

034.02 .3 
,034.03 
C34.04 
034.03 3 
C 

2 

2 

•-n 

2 
-

Cy1. 

Cyl. 

Cyt. 

Cyl. 

X 
004 

i 
• I 

_ _j 

X ' 
I 

• I ' 
.... x-:-·- . :- ; 

X 

' 
I o 

• I 

' ' 

- ··------ ' •• • .i......-!.,._ .... ___ • ___ ·-1 

Cyt. 

Cyl 

-
Cyl. 

·X. 

I • 

--·-··1- -i-

; .
.L -

I 
i 

, personnel. I • • I 
·-------'----' ___ ,.1,_L___._J 

: Cyfln��n_er_ ·----------·--
162 Measure one cylinder iner (per cylinder 

bank in tho case of Vengines). 
050.02 

Document reoorded data. 

2 '0.30 Cy1. 
oso; �--7,- �-,-.-:-.-

i 
• ' ' i 

• • I • 1 , i • j 

• 163 Me��� r;i;a";;e all c�� fu'\er;. � 050.02 2 '3 - -Cyl- -·· ·· -
Document recorded data. t 050.05 

. 
:xi 

.

--·---- --- --•· -- - --- --
• I I . -'-· -l ----··-

164 , Remove, clean and check a!I cylinder 050.03 3 
liners. Replace the seating rings , 050.04 . ' - 24 ... Repetition lflt61Val in operoting hours 

· X Maintenance work due 
Mer .... operating hovrs or after 2 yeatS 
x 1000h 

4 Cyl. 

2 
3 
4 

Checking of new or OV8fhau/ed pa,ts reqwed (OIIC9 alter lh9 mentioned time) 
ACCOfdjng to specf.icstion of manufacturer 
If comp2!]entlsys§m is grt� ___ _ 
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1, 
2, 
3 -----

165 Replace ell cyfinder finers and sealing 
rings. 

, 1 1 j ·Q):·-
per 

! 

050.03 3 
:050.04 

4 Cyl. X 

Cylinder head 
. 

055' 

, 172 Remove, clean and check one cy,inder 055.01 
head (per cyinder bank In the case of V 055.02 
engines). Check pressure for releasing 

3 3 CyL 
,-·' .. x- ·---··--

the cyllnder head bolts. 
173 Remove, clean and check all cyfinder 055.02 3 

heads 
.-Safety valves 

--- -· - -

----- ·- -- ---
182 Safety valve on drive chamber covers: 

Check all valves for ease of movernem. 
073.01 

183 Safoty valve on cyl.nder heads: Remove A 
an valves B11d replace. 

Conl/0/ device o{J8faling mechati:sm __ , __ ... -·-· -· ---- ...... -
202 Check gears, measure the backlash - 100.01 

see also 406 
2 

3 

0.10 

2 

Cyt 

-,--

Valve 

Valvo 

Engine ,2 X 

X 

X 

X 

- -

057/073 

100i 

Camshaft/camshaft bemingk:am folower 101/102/112: 
212 Chock cams, roUets and cam followers · 201.01 

(visual check) • with in-line engines. See 209.01 
also 405 

213 Check cams, rollers and cam followers 201.01 
(visual ch8d<j • with V-;;ng:nas. See 209.01 
also 405 

214 Check cam follower bushes on one 
cylinder• with In-Una engines 

215 Check cam follower bushes on 2 
cylinders - wtth V-oogines 

1201.01 
I 

201.01 

2 

2 

218 Remove rwo camshaft bearings, check 'COO.! 1 i 2 
running surface. Check prsssore for 

1
102,01 

releasing bearing bolts . 102.02 ----- --- ---- -- _, --
219 Remove and replace all camshaft 102.02 2 

bearings 102.03 -- - -- -·
Rocksrann 

222 Check rocker arm and associated 
botted coMections (visually) 

111.02 

----- - •-
0.50 O;L 

Cyl. 

2 Cy!. 

3 Cyl. 

1.50 
- ,-

Bearing ! 

1.50 89aring 

0. ,0 Cy!. 

. 2 X 

2 X 

X 
-

'�--···· 

X 

.x 

X. 

-·-•·. i 

- __ ,
111 , 

ln!et and emaust valves 
I - - - -•• ----· ---- -- ·----- _!., __ ·- ------- ��3/1,141 

,-
2

�---;�
kth

:
valv

_e
c

i
e

�
ra

:�e

-
•
_

se

_
e
_

a

_
1so 
__ 

1
:1.01 __ 

2 
___ o_

.20 
__ 

Cyl
_._

1
� X • _J 

234 Remove two inlet valves (for each . 113.01 · 2 1.50 : Valve I ; : X , 
cyUnderbank In the case of V engines). i 113.02 • · • 1 
Check valve seats. Check valve . 113.03 · 

_
2

rotators, rep1ac
8
e vlOf� e.arts;J?ieci\!J:'B 1 ___ ; _ • _. -··'-·· __ , , . _ � __ • ____ _ 

4 ... Repe lion te,vaJ ,n operaung hours 
X Maintenance work due 

2 
3 
4 

Alter .... operating hours or altar 2 years 
X 1000h 
Checking of new or overnaulad pelts required (once aftor ti111 men/ioned time) 
According to speaticalion of manufactirer 
lfcomponantlsystemls� ______ ------·-· _________ _ 
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1, 
2, 
3 

-:;,-

: rotatiooal movement o( the valve cona : 
fo!owfog re-installation - also sea 405. 
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MAN Diesel & Turbo 

··---·- ------·----- . --. -- --
235 Remove an Inlet valves. Check valve , 113.01 

seats and rework. Check valve rotators, : 113.02 
replace wom parts. Ch8Ck valve 113.03 
gu!des. Check the rotational m0\181Tlent 113.04 
ot the valve cone following re- 113.05 
inslaftation • also see 405. 113.06 

•4•-� --

236 Remove al inlet valves. Replace valve : 055.04 
cones, valve seats and valva guides. · 113.01 
Check the rotational movement of the 113.00 
vwe cone followino re-nstallation -
Glsosoo405. 

2 

2 

242 Remove two exhaust valves (for each 
cymdEr bank in the case of V engilles). 

113.03 2 
ii4.01 

Check valve seats. valve cones and 
valve guides. Replace worn parts. 
Check the rotational m011ement of the 
valve cone following re-installation 
also see 405. 

243 Ren'oOVe al exhaust valves •• Check and ' 113.03 2 
rewor1< valva seats and valve cones. 113.04 
Check valve guides. Replace worn 1 \3.05 
parts. Check the rotational movement 114.01 
of the valve cone toiOwing re- 114 .03 
lnstanation - also see 405. 

2 Valve 

Valve X 

Valve X 

Valvo X 

·---------------- --'---··- . ·--. --·------ . . -· . . -· 1 
24'! Remove al exhaust valves •• Replace 055.04 2 1 VaMJ ' X : , ; 

valve cones, valve seat rings and valve 114.01 i guides. Check the rotational movement 114.03 
1 of the valve cone fot:Owing re-

instaHation - alsO see 405. --------- -

Speed controller 

262 Mechanical governor: Check oi level 
- ---· ·-- . - -- - . •·-

• 263 Mechan:caJ gowmo< and booster 
servomotor. Replace oil and oa fitter . --·------·-----

264 Mechanical governor: Check governor 
drive, I.e. drive sholt end gewwheels -

, see also 406. 

140,01 
140.01 

: 140.02 
'140.01 

265 W.-echanac!!I governor: Hove the : C · 1 
govemo, 011erhauled by a spectar,sed 
\YOn<Shop - --- ----

266 Check the Impulse transmitter for 400.01 
contamination and correct distance 

; Starting aft pilot valve/Sl8ttfng valve/Main starting valve 

· 272 Remove and 011erhaul all stanir.g air 160.01 
pilot valves 161).02 

; 273 Check all starting valves for tightness i 161.01 
;N .::-

--

-Repelit,on intervaf'1t1 operating hours 
j X Maintenance worl< due 

Mer .... operating hol¥S or after 2 yeiYS 
x 1000h 

.. - ·-- -···-�-·. ----•
140 

O. 1 O Engine 4 - -·--- --- ·-- ---· ·-·- .

:2 

0.20 

Engine 4 
I , 

• 

Unit 2 : 4 

Engine 

Engine 4 ----,, 

l 
--�:..-! 

160/161/162: 

. 1 V;we . . X -, 

Valve X: I 
• 

------�--�-�-----

2 
3 
4 

Checking of new or ovethau!ed pa,ts required {once llfler tho mentioned time) 
According to spoclfication of mlJflufacturer 
If component/system is given

'-"-'
------

6706 4.7.2-05 EN 
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1, 
2, 
3 

per 

274 Rcmova and overhaul ell starting valves 161.01 2 Valve X 
I 161.02 , , 

121s Rem�-aml-;;:;-�ulmal;-starting �-01- !1--,-2- ·v�; �, . I ·7x:---.-�
valve 'I ' j

. .  - - . '·-- --- ---' --·- ---··--· ·- ··-·

Fuel Injection pump 200 1 

f 303 Remo�� dlsmantle and check one 
injection pump togother with drive and 
cam follower 

----r• _ _.._ - ----·---
200.03 
200.04 

2 

· 201.01 • 
'.201.02 

304 Remove and dismantle all Injection . 200.03 
pumps. Check pump elements, valve • 200.04 
supports and battle screws, replace 
worn parts and all sealing rings. 

2 

306 Remove and dismanUe au injection 
4 

201.01 ,.2 
pump drives and cam fo11owers, 201.02 
replace worn parts and seaJiog rings • 

. ---

Fuel governor control /inkilge - . - -- --- - .. 
312 Lubricate au beating points and joinis. 

Check tor proper (unctionlng 
Fuel injection valve 
322 Remove injection valves, check nozzle 

elements or replace mom by now or 
reconditioned nozzle elements If 
necessary 

323 Remove all Injection valves. Replace all 
nozzlo elements. 

370 

371 

Visual check of insulating mats • 
Checklist see 010.005 Engine 
Operating Instructions Section 4 
-- - - -- ·- -- -1 

Check of Internal/lagging insulation 
material • check.list see 010.005 Engine 
• Operating lnstructlons Section 4 

372 Visual check of screwed connecllons 
and fastenings· ched<list see 010.005 
Engine • Operating lnsll\Jctlons Section 
4 

203.01 

221.01 
221.02 
221.03 
221.04 
221.01 
221.03 
221.04 

--�------- -· -·- . ·-·
Measuring, control and regulation systems 

-------- ---- -· 
390 Emergency Stopp Equipment: Chock 125.30 

functional capability and switching 
points • also see 405 

Addillone!Jy requ!recf 

:--- 24 ... Repelitlon Interval in operating liours 
X N.aintenance work due 

After .... operating hours or after 2 yeers 
X 1000h 

2 

2 

2 

2 

4 I f'ump r 

3 
,_ 

Pump 
'_. 

;X I 
• I 

I • 

_L. _J 
X 

·-·: -· •• -:

Pump . 
X 

3 

3 

3 

Engine 

Valve 

Valve 

Engine X 

· Er.-g'.ne 

Engine 2 X 

203 
X 

221 
X 

. --- ·-•--··- ·- .. 

X 

··----
280/289/292 

·----·-·,
I 
I 

X 

X 

2 
3 

Checking of new or overhaul«/ parts required (once a/let' Iha mentioned limo} 
According to specification of manufacturer 

•·-. -- .1 If romponentlsYJ_tem Is �- _ _ --· .. --· - --· .. _ .. _ -- · · ------------· 
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MAN Diesel & Turbo 

1, 
2, 
3 

>= 

405 Check Installed new/overhauled parts D 
or nel\iy added lubricants once after 
the indicated Interval - appUes to 113, 
122,212,213,233 

T�'.-f!tir•t�;�t ;�:t}i ��;I, !tl i'��i: :f �. �� t -�ti�}[ :1
��= '.i -�cat�·�t.!�1-·,��:!�,��r.:.��-'!: 1!:,��f�T�, !:-(•· •. }.::Y 1· ��;;�'$.I��\� ���· -}-� ,:z::,t;,-,i 'it1r� �t ,.IJ l\:t� � \�\ 

24 •.. Repeli on Interval In OP6f8ting hours 
X Maint&'l811ce work due 

Aller .... of)9181ing hours or s/16" 2 yeara 
x 1000h 

2 Clleci<ing of new or overhauled f)811s required {once after the mentioned time) 
3 According to specification of manufacnxe< 
4 If comf)Onentls tem is ven 

6706 4.7.2-05 EN 
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TAB 2 - OPERATION AND MAINTENANCE STAFF 
ORGANIZATION CHART 

To be filled by bidders 

(tentative organization charts are included as guideline only} 

Y, l f - �IJ l)J�I � ._,j �I u\S�I "-i�J � 

,,tr -r- � .�� -e: 1 q, _Jl �
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l..fol) wli..:.1_,.JI_, J-,.c. )'I Jl..b.i 

� 

� 

12 
0 

� 

\� r 

1 

� 

Chief 
Operator 

Operatorl 

Operator2 

Operator3 

�� 

�, 
e1 

Op.eration 
Manager -i�
Deputy 

Operation 
Manager 

Oiief 
O�rator 

Chief 
Operator 

Operator 1 

Operator2 

Operator 3. Operator3 

l; 

.:'} 

/i 

Chief 
Operator 

Operator 1 

Operator2 

O_perator3 

Med1anical 
technician 

(2) 
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Tentative O&M Organisation chart 

ZOUK Power Plant - Lebanon 

10 x MAN 18V 48/60 

Power Plant manager 

Administra�ion & I 
Accounting J 

.-­

Maintenance 
Manager 

I 
Performance 

EnginPPr 

Deputy 
Maintenance 

ManagPr 

Store Keeper 

Mechanical 
Engineer 

Mechanical 
Supervisor 

Welder Mill right Painter 

Mechanical Wo.rkers 
(12) 

Electrical Engineer 

Electrical Su1>.ervisor 

L Electrical
Technician (2) 

� l&C Engineer 

l&C 
Technician 

Electrical Workers (4)

1. 

Y,Yf - �l_, J_,�I._.L.....��lw\$�1 ;..;�
_,

� 

.,
: 

L Assistant
Store 

Keeper 

HSE Engineer 

Chemist 



�I w�l__,..11_, � )II JI.hi 

r 
Operation 
Manager 

I 
Deputy Operation 

Manager 

Chief Chief Chief 
Oper::itor Operator Operator 

Operator 1 f.-1 Operator 1 I- Operator 1

Chief 
Operator 

Operator 1 
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Tentative O&M Organisation chart 

JIYEH Power Plant - Lebanon 

4 x MAN 18V 48/60 

Power Plant 
manager 

Administra!ion & , I 
AccountmR J

Maintenance 
Manager 

Performance 
Engine.er 

Deputy 
Maintenance 

Manager 
Store Keeper 

Mechanical 
Engineer 

I , 
Mechanical 
Supervisor 

Electrical 
Engineer l&C Engineer 

Elec!rical L l&C 
Supervisor Technician 

l Assistant
Store Keeper

Operator 2 f--,,Operator 2 1 f-- Operator 2 Operator2 Mechanical 
technician (2) 

Welder Millright Painter L Electrical Technician (2) 

Operator 3 
k 

� ,f- � L/

Operator3 Operator3 

I� f::__/ 
¢-�� / 

Mechanical Workers (6) !Electrical Workers (2)

�· P-t-ccf �
Y, Yf - �I_, ,j�I ._,J.....,.��l w\S�I �4,....,_, J;Llii 

HSE 

Engineer 

Chemist 
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TAB 3 - MINIMUM SCOPES OF SCHEDULED OVERHAULS FOR MAIN

DEVICES WITHIN THE FACILITY 

Scope of the major inspection/overhaul for DE 

1. Actions before starting major inspection
1.1. Documentation of operating condition before major inspection to determine MW output and

heat rate 
1.2. Leak tests 
1.3. Oil analysis 
1.4. Generator 
1.5. Visual checks before disassembly 

2. DE Unit, Intake and Exhaust Ducts
2.1. Camshaft Bearings
2.2. Connecting rod bearings
2.3. Crankshaft seals
2.4. Crankshaft thrust washers
2.5. Gear train bushings
2.6. Gear train bearings
2.7. Main Bearings
2.8. Cam thrust washers
2.9. Connecting, piston, piston rings, Piston pins, liner, and oiler (power Pack)
2. JO. Oil cooler core
2.11. Turbocharger core
2.12. Oil pump
2. I 3. Fuel pump
2.14. Heads, with spacer, rocker arms, push rods
2.15. Inlet manifold gaskets and seals
2.16. Full overhaul gasket set
2. 17. Cooling fan bearing
2.18. Crankshaft vibration damper

2.19. Exhaust manifold seals
2.20. Exhaust manifold bellows
2.21. Fuel pressure regulating valve.
3. Protective and control devices (auxiliary equipment), fuel supply
3.1. Protective devices
3.2. Regulation devices
3.3. Lube-oil supply
3.4. Fuel and injection system

4. Startup
4.1. Control, regulating and protective devices
4.2. Operating log entries
4.3. Commissioning
4.4. MW output and heat rate test

5. Major overhaul report
5.1. Replacement parts
5.2. Major overhaul report

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE 

� 

POWER PLANTS AT ZOUK and JIYEH 

� ;I �' \ ct-�· �.{/ / � l "\"'l/-? 



Section VI. Scope of Works and Technical Specifications 

Scope of the minor inspection for DE 

1. External area
1.1. Complete unit

1.2. Generator
1.3. Engine

2. Inspections
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2.1. Inspect engine and listen for any unusual noise. Check for fuel oil, lube oil, and coolant leaks
2.2. Note and record any excessive vibration in the turbocharger or blower
2.3. Check and record the data indicated on the engine instrument panel
2.4. Check lube oil level in engine crankcase or sump
2.5. Check coolant level in expansion tank
2.6. Check oil level in governor
2.7. Check fuel strainers for water; drain if required
2.8. Check fuel level in day tank
2.9. Check colour and smoke level of exhaust gas
2.10. Check lube oil and fuel filter pressure drop; change filters as required
2.11. Inspect air filters; replace as required
2.12. Check pH of engine coolant; add conditioner as required to meet manufacturer's recom­

mendations 
2.13. Take lube oil sample for test and analysis; change lube oil if indicated by test results or pro­

vide additives if recommended by lube oil supplier 
2.14. Verify proper operation of all safety shutdown controls and alarms; immediately repair any 

defective items 
2.15. Change fuel oil filters; filters should be changed based on maximum recommended pressure 

differential 
2.16. Clean and inspect centrifugal lube oil filters if provided 
2.17. Grease/lubricate auxiliary pump bearings 

Scope of the partial inspection/overhaul for generator 

I. Disassembly of upper protections to permit visual inspection of the stator and rotor and wind-
ings with the aid of an optical fiber endoscope or revolving mirror

2. Inspection of bushing terminals
3. Checking bearings
4. Checking insulation
5. Checking bearing insulation
6. Inspection of excitation system
7. Checking generator alignment
8. Inspection of the lubrication plant
9. Checking of the instrumentation

Scope of the general overhaul for generator 

1. All checks and inspections listed for partial overhaul
2. Removal of the rotor (after disassembling of excitation system, supports and protection)
3. Inspection and checking of the stator winding and stator core (fastening of the end windings,

wedging, etc.)

4. Inspection and checking of the rotor (retaining rings, keys, end-windings, fan-blades
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Section VI. Scope of Works and Technical Specifications 

Scope of the standard inspection of HRSG 

1. Diverter damper and auxiliary equipment (seal air fan)
2. Inlet/outlet ducts
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3. Drums - internal inspection (steam separators and non-destructive testing of down-water-
walls joints)

4. Headers ( elongation indicators check, non-destructive testing/repair and/or replacement)
5. Heat transfer surfaces (overall condition, measurement of thickness, replacements)
6. Boiler insulation and casing (both insulation repair and aluminum cover repair)
7. Boiler s tee! structure (sand blasting and re-painting of visual corrosion sources)
8. Valves (inspection and repair and/or replacement)
9. Pumps (both feed water and circulation - scope of overhaul to be determined by the internal

inspection + overhaul of pumps bearings and sealing)
10. Boiler piping (scope of overhaul determined by non-destructive testing of the T-joints and

elbows).
11. Control, Regulating and Protective Devices

Scope of the minor overhaul for steam turbine 

1. Opening of turbine casings
2. Visual inspection of the LP last stage blades
3. Endoscopic examination of accessible parts of the turbine
4. Inspection of the bearings
5. Check of coupling concentricity
6. Examination of the safety devices for turbine and generator
7. Overhaul of the turbine control system, oil pumps etc.
8. Inspection of the steam valves
9. Examination of the condensing and feed-heating system

Scope of the major overhaul for steam turbine 

1. All the checks and examinations drawn up in the scope of minor overhaul
2. Opening of turbine casings ( or all casings if consisting of several cylinders)
3. Examination of the blading
4. Complete examination of the couplings, including axial run-out test
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Sect.ion VI. Scope of Works and Technical Specifications 

Annexes 

Annex 1 - List of Sub-contractors for Zouk and Jiyeh 

Annex 2A -Available Spare Parts in Zouk 

Annex 2B - Available Spare Parts in Jiyeh 

Annex 3 - Available Tools in Zouk and Jiyeh 

Annex 4 -Available O&M Manuals for Zouk and Jiyeh 

Annex SA - List of Defects for Zouk Power Plant 

Annex 5B - List of Defects for Jiyeh Power Plant 

Annex 6 - Available Workshop Equipment in Zouk and Jiyeh 
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Price Schedules 

Preamble General 

1. The price schedules for each lot are divided into separate schedules (of this section) as
follows:

Summary of price schedules 

Price schedule 1 - Operator's staff 

Price schedule 2 - Scheduled Inspection and Maintenance Services 

Price schedule 3 - Spare Parts, Consumables and Tools 

Price schedule 4 - Miscellaneous Services 

Price schedule 5 - Training 

Price schedule 6 - Other Services 

Price schedule 7 -Closed Envelope 

2. The schedules do not generally give a full description of the Works and Services to be
performed under each item. Bidders shall be deemed to have read the technical
specifications and other sections of the bidding documents and reviewed the drawings to
ascertain the full scope of the requirements included in each item prior to filling in the
rates and prices. The entered rates and prices shall be deemed to include for the full scope
as aforesaid, including overheads and profit.

3. If Bidders are unclear or uncertain as to the scope of any item, they shall seek
clarification in accordance with the Instruction to Bidders in the bidding documents prior
to submitting their bids.

Pricing 

4. Prices shall be filled in indelible ink, and any alterations necessary due to errors, etc.,
shall be initialled by the Bidder.
As specified in the Bid Data Sheet and Conditions of Contract, prices shall be fixed.

5. Bid prices shall be quoted in the manner indicated and in the currencies specified in the
Instructions to Bidders in the bidding documents.
For each item, Bidders shall complete each appropriate column in the respective
schedules, giving the price breakdown as indicated in the schedules.
Prices given in the schedules against each item shall be for the scope covered by that item
as detailed in the technical specifications, drawings or elsewhere in the tender documents.

6. Items left blank will be deemed to have been included in other items. The TOTAL for
each schedule and the TOT AL of the grand summary shall be deemed to be the total price
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for executing the facilities and sections thereof in complete accordance with the contract, 
whether or not each individual item has been priced. 

7. When requested by the Owner for the purpose of making payments or part payments,
valuing variations or evaluating claims, or for such other purposes as the Owner may
reasonably require, the Operator shall provide the Owner with a breakdown of any
composite or lump sum items included in the schedules.

'I'• 'I'£ -�IJ JJ�I y,� � ;i.,,j4-,.:,J J;Ll:i 
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Bill of quantities for Operation & Maintenance for Jiyeh Power Plant 
4 (four) 18V48/60 medium speed reciprocating engine power generation units and (1) one steam turbine 

Price schedule A- Summarv of nrice schedul - ---- ----- -- � - --·- �----- __ .., __ ___ - ---

Item Description 

SCH IA Operator's staff 

SCH2A Scheduled Inspection and Maintenance Services 

SCH3A Spare Parts, Consumables and Tools 

SCH 4A Miscellaneous Services 

SCH SA Training 

SCH6A Other Services 

SCH7A Closed envelope 

A - FOR JIYEH POWER PLANT: 

Contract Price and Currency ( exclusive of VAT): 

(figures): 

Total price 
VAT 

excluding VAT 
(currency) 

(currencv) 

TOTAL for Jiych Power Plant 

Total price 
including VAT 

(currency) 

or such other sum as may be determined in accordance with the said conditions (hereinafter called "the Contract Price") for the Operation and Maintenance 

of all of the facilities of the Jiyeh Power Plant 

VAT amount (Price and currency): 

(figures): 

Contract Price and Currency (inclusive of VAT): 

(figures): 

or such other sum as may be determined in accordance with the said conditions. 

�,f. 
� � F<>J (� � 

� 

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE

POWER PLANTS AT ZOIIK anrl HYEH 

/2� :b---T7 � �
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Bill of quantities for Operation & Maintenance for Zouk Power Plant 
10 (ten) 18V48/60 medium speed reciprocating engine power generation units and (1) one steam turbine 

Price schedule B - Summarv of nrice schedul - - --- --------- - -------... -- ........ ..,. --- ---------

Item Description 

SCH JB Operator's staff 

SCH28 Scheduled Inspection and Maintenance Services 

SCH3B Spare Parts, Consumables and Tools 

SCH4B Miscellaneous Services 

SCH SB Training 

SCH68 Other Services 

SCH7B Closed envelope 

B - FOR ZOUK POWER PLANT: 

Contract Price and Currency (exclusive ofVAT): 

(figures): 

Total price 
VAT 

excluding VAT 
(currency) 

(currency) 

TOTAL for Zouk Power Plant 

Total price 
including VAT 

(currency) 

or such other sum as may be determined in accordance with the said conditions (hereinafter called "the Contract Price") for the Operation and Maintenance 

of all of the facilities of the Zouk Power Phmt 

VAT amount (Price and currency): 

(figures): 

Contract Price and Currency (inclusive of VAT): 

(figures): 

or such other sum as may be determined in accordance with the said conditions. 

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE 

POWER PLANTS AT ZOUK and JlYEH 

�� 

"" �·P� r cl-.---,4 4.,�



.Jk..,,'JI J� Page 6/6 

Bill of quantities for Operation & Maintenance for Jiyeh Power Plant 

4 (four) 18V48/60medium speed reciprocating engine power generation units and 1 (one) steam turbine 
Price schedule lA - Ooerator's staff
- - --- --------- --- --------- - -----

Cost of 

Item 
Level of 

Experience/Years Country of Origin Function No Unit Qty 
recruitment & 

Education mobilization 
(currency) 

I ENG 10 UR Plant Manager I MM 72 
2 ENG 8 UR Ooeration Manager I MM 72 
3 ENG 8 UR Maintenance Manager I MM 72 
4 UGR 8 UR Administration Manager I MM 72 
5 ENG 6 UR Deputy Operation Manager I MM 72 
6 ENG 6 UR Deputy Maintenance Manager I MM 72 
7 ENG 6 UR Performance Enuineer I MM 72 
8 ENG 8 UR HSE Engineer I MM 72 
9 ENG IO UR Chief Ooerator 4 MM 288 

10 T 8 UR Ooerator 12 MM 864 

II T 5 LE Store Keeper I MM 72 
12 T 3 LE Assistant Store Keeoer I MM 72 
13 ENG 8 UR Chemist I MM 72 
14 ENG 8 UR Mechanical Engineer I MM 72 
15 T 8 LE Mechanical Supervisor I MM 72 
16 T 5 LE Mechanical Technician 2 MM 144 

17 SW 5 LE Welder I MM 72 
18 SW 5 LE Millwright I MM 72 
19 SW 5 LE Painter I MM 72 
20 w 2 LE Mechanical Worker 6 MM 432 

21 ENG 8 UR Electrical Engineer I MM 72 
22 T 8 LE Electrical Suoervisor I MM 72 
23 T 5 LE Electrical Technician 2 MM 144 

24 w 2 LE Electrical Workers 2 MM 144 

25 ENG 8 UR I&C Engineer I MM 72 
26 T 5 LE I&C Technician I MM 72 

UR Un-restricted ENG Engineer SW Skilled worker T Teclmic1an 
LE Lebanese UGR University graduate W Worker MM Man Month 

The staff of the Operator shall comprise as minimum the above number of highly qualified personnel. 

Unit price 
excluding 

VAT 
(currency) 

Total price 
excluding VAT 

(currency) 

The Operator shall provide all additional necessary, sufficient and qualified staff to perform the operation and maintenance of the power plant in perfect manner. 
Working hours of each of the Operator's staff shall be 45 hours per week. 
All Operator staff shall possess the required skill Certificates. 

V�r:;::..t / I 
&­

__A 

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE 
POWER PLANTS AT ZOUK and JIYEH 

<f-R � 4;-� ,4?
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Bill of quantities for Operation & Maintenance for Jiyeh Power Plant 

4 (four) 18V48/60medium speed reciprocating engine power generation units and (1) one steam turbine 
Price schedule 2A - Scheduled lnsnection and Maintenance S - - --- -------- --- ----------- ___ .,. .... ___ ., ___ --.-- ..... _____ ., ________ --· . ---

Unit price 

ltem Description Unit Qty 
excluding 

VAT 
(currency) 

Major Overhauls as oer OEM manuals 
2 

2.1 
2.2 

2.3 

2.4 
2.5 
2.6 
2.7 
2.8 
2.9 

2.10 
2.11 
2.12 

2.13 
2.14 
2.15 
2.16 
2.17 
2.18 

2.19 
3 

3.1 
3.2 
4 

5 

5.1 
5.2 

�:,{ r:)-r;:�-
7 

Diesel enl!ine
- Refurbishment of crankshaft bearings and replace all bearing shells 
- Refurbishment of torsional vibration damper (remove vibration damper on the camshaft, check and replace

sealinl! rina.s. Have maintenance work carried out bv authorized workshoo/service personnel)
- Replace of torsional vibration damper (remove vibration damper on the camshaft, check and replace sealing

rings. Have maintenance work carried out by authorized workshop/service personnel)
- Refurbishment of big-end bearing and replace bearing shells 
- Dismantle all oistons, clean tl1e comooncnts, fit new oiston crowns and oiston skirts 
- Refurbishment of piston/ piston pins (remove, clean and inspect all pistons. Replace all piston rinJ!,s)
- Replacement of piston oin bushes
- Refurbishment of cylinder liner (remove all cylinder liners and reolacc sealine. rine.s)
- Refurbishment of camshafl / camshaft bearinl!, / cam follower (remove and replace all camshafts bearings) 
- Refurbishment of safety valves (remove and replace all safety valves on cylinder heads)
- Refurbishment of inlet valves (remove all inlet valves and replace valve cones, valve seat, and valve e.uides)
- Refurbishment of exhaust valves (remove all exhaust valves and replace valve cones, valve seat, and valve

guides)
- Refurbishment of speed controller (have J!,ovemor overhauled by specialized workshop if necessary)
- Refurbishment of Startine. air pilot valve/ (remove and overhaul all starting air pilot valves) 
- Refurbishment of/ Startin!! valve/ (remove and overhaul all staning valves)
- Refurbishment of/ Main starting valve (remove and overhaul all main starting valves)
- Fuel injection valve replace all nozzle elements
- Refurbishment of fuel injection pump (remove and dismantle all injection pumps and cam followers.

Replace sealing rings)
- All other facilities not listed above
Diesel cne:inc auxiliaries

- DE generator 
- DE generator auxiliaries
Steam turbine
Steam turbine auxiliaries
-

-

) 

Condensate, feed water and steam system 
Condenser system (Condenser, air fans, etc.) 

4 

� 

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE 
POWER PLANTS AT ZOUK and JIYEH 

4) I! � -{;- fo - /

No 4 
No 4 

No 4 

No 4 
No 4 
No 8 

No 4 
No 4 
No 4 
No 8 
No 4 
No 4 

No 4 
No 8 

No 8 

No 8 

No 72 
No 4 

4 

No 4 
No 4 

No I 

No I 
No I 

Total price 
excluding 

VAT 
(currency) 
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5.3 

5.4 

5.5 

5.6 

6.1 

6.2 

7 

8 

9 

10 
11 

I I.I 
11.2 

11.3 

11.4 

11.5 

11.6 

11.7 

11.8 

11.9 

11.10 

11.11 

11.12 

11.13 

11.14 

11.15 

11.16 

12 

12.1 

12.2 

12.3 

12.4 

12.5 

12.6 

13 �

��M 
y 

- HRSG
- Steam turbine generator 
- Steam turbine generator auxiliaries
- All other facilities not listed above (the Bidder shall give details and breakdown of prices and

description of these services)
Preventive maintenance oroeram insoection as per OEM manuals 
. Diesel engine 
- Steam turbine
Efficiency monitorini::, monthly
Instrumentation review/ calibration for measuring devices
Baseline oerformance test for the RE combined cvcle
Performance of annual guarantee test for the RE combined cycle
Preventive maintenance (as oer Section Vil, clause 3.5 concerning the quality and frequency of maintenance)
- Fuel svstcm
- Mechanical Auxiliary unit
- Lubricating Oil system
- Seawater Water system
- Cooling Water system
- Hot Water system
- Service and make-uo Water system 
- Compressed Air system 
- Combustion Air and Exhaust Gas system
. Waste heat Recovery and Steam system 
- Oily Water and Oil Sludge Treatment system
- Boiler Wash Effiuent system 
- Powerhouse Pressurized Ventilation system
- Black Start Generator 
. Transformers
- All other facilities not listed above (the Bidder shall give details and breakdown of prices and description of

these services)
Civil works and repairs for the facilities and buildings, boundary fences, stores, workshop, ways, outfall culvers 
etc. 
-

-
.
-
-
-

. 

INAC system 
Fire alarm and firefighting systems 
Plumbing storm water and sewage svstems 
Painting and coating for the facility and systems 
Piping, ductinl!.. insulation for all facilities 
All other facilities not listed above (the Bidder shall give details and breakdown of prices and description of 
these services) 
Electrical, and communication svstems works and renairs 

I � 

�L. 

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE 

12_ 
POWER PLANTS AT ZOUK and JTYEH 

4J � e L1/' 
} ;, -� d7 > 

No 4 

No I 
No I 
LS I 

No 24 

No 6 

No 72 
No 6 

No I 
No 6 

LS I 
LS I 

LS I 
LS I 
LS I 
LS I 
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13.1 - HV/MV Comoonents, GIS
13.2 - Relays, VFDs
13.3 - Earthing, Lightning, and cathodic protection systems
13.4 - CMMS. DCS, and HMI systems (license updates, upgrades) LS I 
13.5 - SaCoS_ and Control systems for DE's LS I 
13.6 - Telecommunications svstems
13.7 - Li!tl1ts 

13.8 - All other facilities not listed above
14 - Turbocharger
15 - DE Lube oil Separators
16 - CEMS (Continuous Monitorin!! Emission Svstem)
17 - Desalination Unit
18 - Reverse Osmosis Unit
19 - Auxiliary Boiler
20 . Incinerators 

TI)TAL_ 

The manpower already priced in schedule I A should be excluded from the price of services. 
The cost of spare parts already priced in schedule 3A should be excluded from the price of services. 
The prices include all costs for additional services, tools, experts ... (excluding existing personnel as per schedule IA and spare parts as per 
schedule 3A) necessary to perform the services. 
If at the end of the Contract period the Operator failed to perform any of the above listed services, or if any of the above listed services was not 
due because of running hours, then the Owner will deduct the price of this service. 

-( 
7 -e-F"4 __.-,4 ( � 
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Bill of quantities for Operation & Maintenance for Jiyeh Power Plant 
4 (four) 18V48/60medium speed reciprocating engine power generation units and (1) one steam turbine 

Price schedule 3A - Snare Parts. Consumables and Tool - - ---

Unit price Total price 

Item Description Unit Qty 
excluding excluding 

VAT VAT 

(currency) (currencv) 
1 Spare parts termination replacement expenditures (as per items received at the starting of the contract and exclude No 6 

MO spare parts) 

2 Spare parts annual expenditure (excluding MO) No 6 
3 Spare parts for MO LS I 

4 Consumables (the Bidder shall give details and break-down of material and prices. The materials break-down is 
indicative and there shall be no limitations or restrictions on the quantities and materials to be provided by the 
Operator) 

4.1 . Oil for DE No 6 
4.2 . Other oils No 6 

4.3 . Lubricants and greases No 6 
4.4 . Chemical oroducts No 6 
4.5 . All kind of batteries for DC power suooly in the power plant No 6 
4.6 . OE air intake filters No 6 
4.7 . Foam tank and oortablc fire extinguisher refilling or reolaccmcnt LS l 
4.8 . Other consumables materials not listed above LS I 

5 Tools owned by the Operator and provided only for 6 (six) years LS I 

TOTAL 

The manpower already priced in schedule IA should be excluded from the price of services. Consumables concerning the oil for DEs will be 
billed based on actual quantities consumed by the operator. 

OPERATION & MAINTENANCE OF THE REClPROCATlNG ENGINE ,f 
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Bill of quantities for Operation & Maintenance for Jiyeb Power Plant 
4 (four) 18V48/60medium speed reciprocating engine power generation units and (1) one steam turbine 

Price schedule 4A - Miscellaneous Service.c; - ---- --------- --- --------------- --- . ----

Hem Description 

Power plant take-over (reoort preparation) 
2 Procedures and Instructions work-out 

2.1 - Ooeration orocedures and instructions
2.2 - Maintenance procedures and instructions
2.3 - Administrative procedures
2.4 - Safety procedures
2.5 - Hand-over procedures
2.6 - Communication procedures between the Owner and Ooerator
3 Administrative services 

4 Insurances 
4.1 - Insurance cost- Policy of the faci Ii tics ("all risk")
4.2 - Insurance cost- Policy of Third Party liability (delict and product type)
4.3 - Insurance cost - Policy against accidents for personnel
4.4 - Insurance cost - Policy covering workers comoensation, automobile and liability of Ooerator as Owner
s Security euard duties
6 Vehicles need by Operator includine. cost of fuel maintenance etc.
7 Office equioment
8 Office materials for Ooerator and Owner
9 Cleaning for all the facilities
10 First aid and medical activities
II Transoortation
12 Post, Courier services
13 Pesticisation and deratization
14 Communication services for Operator and Owner (internet services, telephone bills)
15 Landscaping and gardcning
16 Other sunnlics that might be deemed necessary foive details)

The manpower already priced in schedule I A should be excluded from the price of services. 

� OPERATION & MAfNTENANCE OF THE RECIPROCATING ENGINE 
POWER PLANTS AT ZOUK and JIYEH 

Unit 

No 

No 
No 
No 
No 
No 
No 
LS 

No 
No 
No 
No 
No 
LS 

LS 

No 
No 
LS 

LS 
LS 
No 
No 
No 
LS 

��-p I 
� 

�-£ <;;9��� �

Unit price 

Qty 
excluding 

VAT 
(currency) 

I 

I 
I 

I 

I 
I 
I 

I 

6 

6 

6 

6 

6 

I 

I 

6 
6 

I 

I 

1 

6 

6 
6 
I 

TOTAL 

Total price 
excluding 

VAT 
(currency) 
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Bill of quantities for Operation & Maintenance for Jiyeb Power Plant 
4 (four) 18V48/60medium speed reciprocating engine power generation units and (1) one steam turbine 

Item 

I Traininf of Operator O&M staff 
I. I - Annual training for operation staff
1.2 - Annual training for maintenance staff
1.3 - Annual firefighting, Safety and Medical training
1.4 - Personal aualification exams

Price schedule SA - T 
· · 

- - - -- - -- - �· -·-
- -- - -- - ---- --- --

Description 

The manpower already priced in schedule I A should be excluded from the price of services. 
Training has to be carried out by an approved Company or qualified Operator trainers. 
Owner to approve all trainer materials. 

Item Description 

2 Traininl! of Owner's Staff ITo be auoted us an Ootion and will not be included in the total orice) 
2.1 - Training of Owner's sta!Tas defined in Section VI - Sub-clause 3.3.1

�� 

� � r;:-✓ 
- -

@/ 
�

OPERATION & MAlNTENANCE OF THE RECIPROCATING ENGINE

POWER PLANTS AT ZOUK and JTYEH �-if� 
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Unit price 

Unit Qty 
e,tcluding 

VAT 
(currencvl 

No 6 

No 6 

No 6 

No 6 

TOTAL 

Unit price 

Unit Qty 
excluding 

VAT 
(currency) 

No I 

Total price 
excluding 

VAT 
(currcncv) 



jl� .. ..,}'JI J_,� Page 13/13 

Bill of quantities for Operation & Maintenance for Jiyeh Power Plant 
4 (four) 18V48/60medium speed reciprocating engine power generation units and (1) one steam turbine 

Price schedule 6A - Other Services- - --- ----- -- --- ----- -- . - -

Item Description 

2 - Condition Monitorinl!. Svstcm
4 - Suooly, deoloyment and maintenance of the Comouterized Maintenance Manal!ement Svstcm <CMMS)
5 - Environmental Audit
6 - Exit 3'0 oartv certified Due Dilie.ence (6 months before the end of the contract oeriod) 
7 - Cleanine. of the Fuel Tanks
8 - Slude.e treatment (Billing as ocr actual treated auantitv)
9 - Other services (the Bidder shall eive details and breakdown of nrices and descrinlion of these services)

I. The manpower already priced in schedule IA should be excluded from the price of services.

2. Before the end of the Contract Period, and if the Operator:
a. Failed to perform any of the above listed services because they were not due

Or 

b. Couldn't perform any of the above listed services in agreement with the Owner

Then, the Owner will deduct the price of this service as mentioned in C.o.C. Clause 7 

�-I 
�\,, e. �� §:( 

L--t- POWER PLANTS AT ZOUK and JIYEH�
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PERA TION & MAINTENANCE OF THE RECIPROCATING ENGINE 

t,-��r 

Unit price 
Unit Qty 

excluding 
VAT 

(currency) 
LS I 

LS I 
No 6 
No I 
No I 

m> 

2880

LS I 

TOTAL 

Total price 
excluding 

VAT 

(currency) 
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Bill of quantities for Operation & Maintenance for Jiyeh Power Plant 
4 (four) 18V48/60medium speed reciprocating engine power generation units and (1) one steam turbine 

Item 

-

3 -

4 -

Punch list actions 1 ( oolional)
Warranty Claims actions'(optional) 

Description 

·- -

30000 hours Major Overhaul for DE (ootional, oaid after task execution)' 

-- -- - - . --

The manpower already priced in schedule 1 A should be excluded from the price of services. 

Unit price 

Unit Qty 
excluding 

VAT 
(currency) 

LS I 
LS I 
No 4 

TOTAL 

Total price 
excluding 

VAT 
(currency) 

1Detailed breakdown price should be presented with the current price offer. EDL reserve the rights to cancel this item after the contract signature,
however it will be part of the financial evaluation of bids. 

7 A- FOR JIYEH POWER PLANT: 

Schedule 7 A Price and Currency (exclusive of VAT): 

(figures): 

or such other sum as may be determined in accordance with the said conditions (hereinafter called "Schedule 7 A Price") for the Operation and Maintenance of 

all of the facilities of the Jiyeh Power Plant 

VAT amount (Price and currency): 

(figures): 

Contract Price and Currency (inclusive of VAT): 

�/o C9/ 
d
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(figures): 

or such other sum as may be determined in accordance with the said conditions. 

� 4 
� � r-:�1 9( 
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Bill of quantities for Operation & Maintenance for Zouk Power Plant 
10 (ten) 18V48/60medium speed reciprocating engine power generation units and (1) one steam turbine 

rnce sc hedule 1B - Ooerator's staff 'I• - ----- - ---�-

Item 
Level of Experience Country 

Function No Unit Education /Years of 
Origin 

I ENG 10 UR Plant Manager I MM 
2 ENG 8 UR Operation Manager I MM 
3 ENG 8 UR Maintenance Manager I MM 
4 UGR 8 UR Administration Manarrer I MM 
5 ENG 6 UR Deoutv Ooeration Manager I MM 
6 ENG 6 UR Denuty Maintenance Mana!!.er I MM 
7 ENG 6 UR Performance Engineer I MM 
8 ENG 8 UR HSE Engineer I MM 
9 ENG 10 UR Chief Ooerator 4 MM 

10 T & UR Operator 12 MM 
11 T 5 LE Store Keener I MM 
12 T 3 LE Assistant Store Keeper I MM 
13 ENG 8 UR Chemist I MM 
14 ENG 8 UR Mechanical Engineer I MM 
15 T 8 LE Mechanical Supervisor I MM 
16 T 5 LE Mechanical Technician 2 MM 
17 SW 5 LE Welder I MM 
18 SW 5 LE Millwri!!.ht I MM 
19 SW 5 LE Painter I MM 
20 w 2 LE Mechanical Worker 12 MM 
21 ENG & UR Electrical Engineer I MM 
22 T 8 LE Electrical Supervisor I MM 
23 T 5 LE Electrical Technician 2 MM 
24 w 2 LE Electrical Workers 4 MM 
25 ENG 8 UR l&C Engineer l MM
26 T 5 LE l&C Technician l MM

UR Un-restricted ENG Engineer SW Skilled worker 
LE Lebanese UGR University graduate W Worker 

Qty 

72 

72 

72 

72 

72 

72 

72 

72 

288 

864 

72 

72 

72 

72 

72 

144 

72 

72 

72 

864 

72 

72 

144 

288 

72 

72 

Cost of 
recruitment 

& 

mobilization 
(currency) 

T 
MM 

Unit price 
excluding 

VAT 

(currency) 

Technician 
Man Month 

Total 
price 

excluding 
VAT 

(currency) 

The staff of the Operator shall comprise as minimum the above number of highly qualified personnel.
The Operator shall provide all additional necessary, sufficient and qualified staff to perform the operation and maintenance of the power plant in perfect manner. Working
hours of each of the Operator's staff shall be 45 hours per week. 

� 

�-�pl� 

All Operator staff shall possess the required skill Certificates. 

C:iL 
OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE 

POWER PLANTS AT ZOUK and JIYEH 

-�- tt- r; � � r



.).� .... 't I J_,� Page 17/17 

Bill of quantities for Operation & Maintenance for Zouk Power Plant 
10 (ten) 18V48/60medium speed reciprocating engine power generation units and (1) one steam turbine 

Price schedule 2B - Scheduled Insnection and Maintenance S 
- -- --- ----� �---w--- ----------- --- . ----

Unit price 

Item Description Unit Qty 
excluding 

VAT 
(currency) 

1 Maior Overhauls as per OEM manuals 
2 

2.1 
2.2 

2.3 

2.4 
2.5 
2.6 
2.7 
2.8 
2.9 

2.10 
2.11 

2.12 

2.13 
2.14 
2.15 
2.16 
2.17 
2.18 

2.19 
3 

3.1 
3.2 
4 

5 

�+ 
__A. r:;--r=:-J 

Diesel ene:inc 
. Refurbishment of crankshaft bearings and replace all bearing shells No I0DE 
. Refurbishment of torsional vibration damper (remove vibration damper on the camshaft, check and 

replace sealing rings. Have maintenance work carried out by authorized workshop/service personnel} 
No lODE 

. Replace of torsional vibration damper (remove vibration damper on the camshafl, check and replace 
sealing rings. Have maintenance work carried out by authorized worksho!)lscrvicc _Q_ersonnel) No !ODE

. 

. Refurbishment of big-end bearin_g and replace bearing shells No I0DE 

. Dismantle all pistons, clean the components, fit new piston crowns and piston skirts No 10 DE 

. Refurbishment of piston / piston pins (remove, clean and inspect all pistons. Replace all piston rings) 20DE 

. Replacement of piston pin bushes I0DE 

. Refurbishment of C)'linder liner (remove all cylinder liners and replace sealing rings) No I0DE 

. Refurbishment of camshaft/ camshaft bearing/ cam follower (remove and replace all camshafts 
bearin.e;s) 

No !ODE

. Refurbishment of safety valves (remove and replace all safety valves on c:ylinder heads) No 20 DE 

. Refurbislunent of inlet valves (remove all inlet valves and replace valve cones, valve seat, and valve No 10 DE 
guides) 

. Refurbishment of exhaust valves (remove all exhaust valves and replace valve cones, valve seat, and 
valve guides) 

!ODE

. Refurbishment of speed controller (have governor overhauled by specialized workshop if necessary) No !ODE

. Refurbishment of Starting air pilot valve (remove and overhaul all starting air pilot valves) No 20DE 

. Refurbishment of Starting valve _{remove and overhaul all starting valves) No 20DE 

. Refurbishment of Main startin_g valve (remove and overhaul all main starting_ valves} No 20DE 

. Fuel injection valve replace all nozzle elements 60DE 

. Refurbishment of fuel injection pump (remove and dismantle all injection pumps and cam followers. 
Replace sealing rings) 

No 10 DE 

. All other facilities not listed above No 10 
Diesel ene:ine auxiliaries 

. DE generator No IO 

. DE generator auxiliaries No IO 
Steam turbine No I 

Steam turbine auxiliaries 

�1 
ct__

OPERATION & MAINTENANCE OF THE RECCPROCATING ENGJNE 
� ff! ;;P;: A:;;m.::;H r 

Total pl'icc 

excluding 
VAT 

(currency) 
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5.1 . Condensate, feed water and steam SYStern No I 
5.2 . Condenser system (Condenser, air fans, etc.) No I 

5.3 . HRSG No 10 
5.4 - Steam turbine generator No I 
5.5 - Steam turbine generator auxiliaries No I 

5.6 - All other facilities not listed above (the Bidder shall give details and breakdown of prices and No I 
description of these services)

6 Preventive maintenance program inspection as per OEM manuals 
6.1 - Diesel engine No 60 
6.2 - Steam turbine No 6 

7 Efficiency monitorin2, monthly No 72 
8 Instrumentation review/ calibration for measurinl! devices No 6 

9 Baseline performance test of RE combined cycle No I 
10 Performance of annual 2uarantec test of RE combined cycle No 6 

11 Preventive maintenance <as oer Section Vt I, clause 3.5 concerning the quality and frequency of mainten:mce) 
I I.I - Fuel system
11.2 - Mechanical Auxiliarv unit 
11.3 - Lubricating Oil svstem
11.4 - Seawater Water system
11.5 - Cooling Water svstem
11.6 - Hot Water svstcm
11.7 - Service and make-uo Water system
I 1.8 - Compressed Air system
11.9 - Combustion Air and Exhaust Gas system

I 1.10 - Waste heat Recovery and Steam system
11.11 . Oily Water and Oil Slud11,e Treatment svstem
11.12 . Boiler Wash Effiuent system 
11.13 . Powerhouse Pressurized Ventilation system 
11.14 - Black Start Generator
11.15 - Transformers
11.16 . All other facilities not listed above (the Bidder shall give details and breakdown of prices and description of

these services)
12 Civil works and repairs for the facilities and buildings, boundary fences, stores, workshop, ways, outfall culvers 

etc. 
12.1 . HVAC svstem LS I 

12.2 - Fire alarm and firefighting systems LS I 
12.3 - Plumbing, storm-water, and sewage systems LS I 

12.4 - Painting and coating for the facility and systems LS 1 

12.5 . Pioine, ductine.. insulation for all facilities LS I 

12.6 - All other facilities not listed above (the Bidder shall give details and breakdown of orices and dcscrintion of LS I 

��e; R �I � 
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these services) 
-

-

13 Electrical, and communication systems works and repairs 
13.1 - HV/MV Components, GIS
13.2 - Relays, VFDs
13.3 - Earthing, Liwlning, and cathodic orotection svstems
13.4 - CMMS, DCS, and HMI systems (license, updates, umrrades) LS I 

13.5 - SaCoSnne and Control svstems for DE's LS I 
13.6 - Telecommunications systems
13.7 - LiQhls
13.8 - A II other facilities not I isled above
14 bocharl!er
15 >E Lube oil Separators
16 :EMS (Continuous Monitorinl! Emission System)
17 Desalination Unit 
18 Reverse Osmosis Unit 
19 o:iliary Boiler 
20 Incinerators 

TOTAL 

The manpower already priced in schedule I B should be excluded from the price of services. 
The cost of spare parts already priced in schedule 38 should be excluded from the price of services. 
The prices include all costs for additional services, tools, experts ... (excluding existing personnel as per schedule IA and spare parts as per 
schedule 3A) necessary to perform the services. 
If at the end of the Contract period the Operator failed to perform any of the above listed services, or if any of the above listed services was not 
due because of running hours, then the Owner will deduct the price of this service. 

�,,,( 
� e;,; (:'j �1 
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Bill of quantities for Operation & Maintenance for Zouk Power Plant 

10 (ten) 18V48/60medium speed reciprocating engine power generation units and (1) one steam turbine 

Price schedule 3B - Consumables and Tools - - --- ------ --- -- ------------------ ----- - ----

Unit price Total price 

ltem Description Unit Qty excluding 
VAT 

(currency) 
I Spare parts termination replacement expenditures (as per the items received at starting of the contract and exclude No 6 

MO snare narts) 
2 Spare parts annual exnenditure (exeludin!! MO) No 6 
3 Snare parts for MO LS I 

2 Consumables (the Bidder shall give details and break-down of material and prices. The materials break-down is 
indicative and there shall be no limitations or restrictions on the quantities and materials to be provided by the 
Onerator) 

2.1 - Oil for DE No 6 
2.2 - Otlier oils No 6 

2.3 - Lubricants and greases No 6 

2.4 - Chemical products No 6 

2.5 - All kind ofbat1eries for DC power sunnly in the oower olant No 6 

2.6 - DE air intake lilters No 6 

2.7 - Foam tank and oortable fire extinguisher refill in!?, or reolacement LS I 

2.8 Other consumables materials not listed above LS I 

3 Tools owned by the Onerator and nrovided only for 6 (six) years LS I 

TOTAL 

The manpower already priced in schedule lB should be excluded from the price of services. Consumables concerning the oil for DEs will be 
billed based on actual quantities consumed by the operator. 

,�✓ 
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excluding 
VAT 

(currcncv) 
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Bill of quantities for Operation & Maintenance for Zouk Power Plant 

10 (ten) 18V48/60medium speed reciprocating engine power generation units and (1) one steam turbine 

Item 

I 
2 

2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
3 

4 

4.1 
4.2 
4.3 
4.4 
5 
6 
7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

Price schedule 4B - Miscellaneous Services --------------- -- ---�----------- --- . ----

Description 

Power plant take-over (report preparation) 
Procedures and Instructions work-out 
- Operation procedures and instructions
. Maintenance procedures and instructions 
. Administrative orocedures 
. Safety procedures 
. Hand-over procedures 
. Communication orocedures between the Owner and Ooerator 
Administrative services 
Insurances- Insurance cost-Policy of the facilities ("all risk")
- Insurance cost -Policy ofThird Party liability (delict and product type) 
- Insurance cost-Policy against accidents for personnel
. Insurance cost-Policy covering workers comocnsation. automobile and liability ofOoerator as Owner 
Security eua rd duties 
Vehicles need by Operator includinl! cost of fuel, maintenance etc. 
Office eauioment 
Office materials for Operator and Owner 
Clean in!! for all the facilities 
First aid and medical activities 
Transportation 
Post, Courier services 
Pesticisation and deratization 
Communication services for Operator and Owner (internet services, telephone bills) 
Landscapinl! and eardcnine 
Other sunnlics that might be deemed necessarv faive delails) 

The manpower already priced in schedule 1B should be excluded from the price of services. 

ct-- OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE
POWER PLANTS AT ZOUK and JIYEH � 
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Unit price 

Unit Qty 
excluding 

VAT 

(currency) 

No I 

No I 
No I 
No I 
No I 
No I 
No I 
LS I 

No 6 
No 6 
No 6 
No 6 
No 6 
LS I 
LS I 
No 6 
No 6 
LS I 
LS I 
LS I 
No 6 
No 6 
No 6 
LS I 

TOTAL 

Total price 
excluding 

VAT 

(currencv) 
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Bill of quantities for Operation & Maintenance for Zouk Power Plant 
10 (ten) 18V48/60medium speed reciprocating engine power generation units and (1) one steam turbine 

�-r 

Price schedule SB - T - - ��� - - ·- - - - ---- 'P'I 

[tern Description 

Tr-.tininl!. ofOncrator O&M staff 
I.I - Annual training for ooeration staff
1.2 - Annual traininl!. for maintenance staff
1.3 - Annual firefighting, Safety and Medical training
1.4 - Personal aualification exams

The manpower already priced in schedule LB should be excluded from the price of services. 
Training has to be carried out by an approved Company or qualified Operator trainers. 
Owner to approve all trainer materials. 

Item Description 

2 Traininf!. of Owner's Staff (fo be quoted as an Option and will not be included in the total price) 
2.1 - Training of Owner's staff as defined in Section VI - Sub-clause 3.3.1

OPERATlON & MAINTENANCE OF THE RECfPROCATING ENGINE 
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Unit price 

Unit Qty 
excluding 

VAT 
(currencv) 

No 6 
No 6 
No 6 
No 6 

TOTAL 

Unit price 

Unit Qty 
excluding 

VAT 
(currency) 

No I 

Total price 
excluding 

VAT 
(currcncv) 
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Bill of quantities for Operation & Maintenance for Zouk Power Plant 
10 (ten) 18V48/60medium speed reciprocating engine power generation units and (1) one steam turbine

Price schedule 6B - Other Services - - --- ------·- -- - ·----- --- . ---
Unit price 

Item Description Unit Qty 
excluding 

VAT 

(currency) 
- Condition Monitoring System LS I 

3 - Fuel treatment separator un!>.rade'·' LS I 
4 - Supply, deployment and maintenance of the Computerized Maintenance Management System (CMMS) LS 1 

5 - Environmental Audit LS 6 
6 - Exit 3'0 oartv certified Due Dili!!.ence (6 months before the end of the contract period) LS I 
7 - Cleaning of the Fuel tanks LS I 
8 - Sludge treatment (Billing as per actual treated Quantity) m' 7200 

9 - Other services (the Bidder shall eivc details and breakdown of nrices and descrinlion of these services) LS I 
TOTAL 

The manpower already priced in schedule I B should be excluded from the price of services. 

1Take the part related to Zouk plant
2EDL reserve the rights to cancel this item after the contract signature, however it will be part of the financial evaluation of bids.

� _p�� ... 
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Total price 
excluding 

VAT 

(currency) 
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Bill of quantities for Operation & Maintenance for Zouk Power Plant 

10 (ten) 18V48/60medium speed reciprocating engine power generation units and (1) one steam turbine 

hedule 7B -Closed envel - ---- --------- . - ------ ----. ---..--
Unit price Total price 

Item Description Unit Qty 
excluding excluding 

VAT VAT 

(currency) (currency) 
.. Punch List actions' (ootionall LS I 

3 .. Warranty Claims actions' (optional) LS I 

4 .. 30000 hours Major Overhaul for DE (optional, paid after task execution)'·' No IO 

TOTAL 

1 
Paid after task execution, to be priced as per the schedule of preservation of each container presented in the appendices. 

2Detailed breakdown price should be presented with the current price offer. EDL reserve the rights to cancel this item after the contract signature,
however it will be part of the financial evaluation of bids 

I. The manpower already priced in schedule I B should be excluded from the price of services.

2. Before the end of the Contract Period, and if the Operator:
c. Failed to perform any of the above listed services because they were not due

Or 

d. Couldn't perform any of the above listed services in agreement with the Owner

Then, the Owner will deduct the price of this service as mentioned in C.o.C. Clause 7 

-(� _.-A-�e pJ I 
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7B - FOR ZOUK POWER PLANT: 

Schedule 7B Price and Currency (exclusive of VAT): 

(figures): 

Page 25/25 

or such other sum as may be determined in accordance with the said conditions (hereinafter called "Schedule 7B Price") for the Operation and Maintenance of all 

of the facilities of the Zouk Power Plant 

VAT amount (Price and currency): 

(figures): 

Contract Price and Currency (inclusive of VAT): 

(figures): 

or such other sum as may be determined in accordance with the said conditions. 
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OPERATION & MAfNTENANCE OF THE RECIPROCATfNG ENGfNE 
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روط ملحق دفتر الش
تعدیلات في دفتر الشروط
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