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2. Gaulpluazuani~um 

2.1 ~ a h ~ c a m ~ ? i u A a ~ n i x  

2.1.1 l f i u ~ R < a ~ ~ ~ i u u u  Marine Generator Set idsznowr5'~1u~a"~ni(uii81mum~w18 (Match) 
" 

ua=6a~~65"uni55'~5a~i)inaniu"~~na'u~"sa ldu Lloyds Register of Shipping (LR) w?a American 

Bureau of Shipping (ABS) U% Det Norske Veritas (DM/) M% Bureau Veritas (BV) w?a 

Gemaniseher LloyddGL) r ~ ~ p m ' ~ 4 1 ' i / 7 ~ ~ ~ i n ~ 5 ~ ~ i u ( ~ ~ m ~ ~ d ~ z ~ n ~ 1 a ~ 5 ' ~ a ~ 1 5 n ~ ~ ? o ~ ~ ~ t n ~ 1 ' L ~  

niuanniwylsd 

2.1.2 ~f luplo~lur j  Wtriiriiuua=lrj~nu1a"~iuui~iau - 
2.2 ~auumua~w'sau051~1 

2.2.1 (~auas1ni6a~t~uiicn'~~na~i)(iln~~u"uuI7"n"~n~::~5~~wifivu' Inuij?'nqdsza;l~uni=, 

< i ~ ~ 1 u ~ a ~ ~ n i ~ s i ~ n i 5 n " 0 ~ n i 5 ~ a n ' ~ n d i ~  

2.2.2 (maua51rnin"o~i7~nrauu~au'ia1~au'i~~d~n"~~ 
2.2.2.1 ~fluu~Gn(w~mn~au5Gnai~1~1ailu5G~QuRm1umi~d~~~n~1 (Resional Ofice) 

2.2.2.2 t f l u { u n ~ ~ i ~ i i u ~ 6 5 ' u n i 5 u d ~ ~ ~ 1 f i u m 5 ~ ~ i n ~ ' i ~ n ~ u ~ m ~ i a ~ ~ ~ n a i u i ~ a ~  
u ? ~ n ~ w ~ n ~ u ~ i ~ d 5 ~ ~ n ~  (Regional Office) 

2.2.2.3 m f l ~ { ~ n ~ < i d ~ u ~ 6 5 " u n i r m m d ~ m " ~ 1 m u ~ 5 ~ ~ i n ~ ~ i j ~ ~ a ~ ~ m i ~ i a  2.2.2.2 

2.2.3 Unna~?~ i i~YnnaMd~: :~+ i~~u~~(1 !~ in"a~~aqtu ,6 i~ : :L~u~%~am~u 'q i r~ ius '~~ i~~~u  
n ~ o ~ ~ a m ~ ~ q h i u ~ u ~ i u 4 i u W ~ n 6 o ~ n ~ u ~ u l u a i s = E 9 i n ' ~  

2.2.4 U n n a ~ ~ a i i ~ U n n a i ~ = ~ + i ~ f i ~ ~ ~ ~ ~ ~ ~ ~ i ~ u ~ ~ ~ ~ a ~ ~  4a1t~~imiiuni5<mto0~~1~iq 
6?usruu~i6nnsaiina' (eGoverrnent Procurement) : e-GP) ciia4~4n::l~uu~u5euu~~~nn5aijna'91~~ 

nsuccg5naiq it~u~iqu~+oya~(il<~~fi<iqni~~,6 
2.2.5 ~ ~ y q ~ i i a ~ : u ~ ~ u f i u ~ ~ u ~ ' q i r ~ ~ u b j ~ n n ~  r~uueinis~uiiur~u~eiazn5"~ 

~~ijyadibjtiiuaiu~ifuuin ~ Z Q Q I ~ I Q ~ ~ U ~ I U L ~ U ~ ~ U ~ ~ ~ A  
k 

2.3 ~arii~un~pdni~t~lua51~-1 
" - u  Y - 

2.3.1 (~auasini6aaszyms15nw5 ju w5auMuJs~yusl~n~~~~1~a~d~z~n~[QuGm'LM'a'(il~~u 
ynsiuni5'lulutauosini 

" 
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pla~~aB?dni~.rivni'iciio~ni5va 
2.3.4 sinid~au~~~u~i~ir)un~;adi~~u~~znidmn~~u 7 maorn~ud~m~sl~~~unyu'i~a'iuiu " " "  
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2.4 W R ~ B I U ~ S : : ~ ~ U ~ ~ ~ W ~ ) I $ N ' I  

2.4.1 rana15uam?cuau%va~$~aua57~1~1u~a 2.2.1 n j bu rona i sm~u~~ i r~~ud  1 ua:: 2 

2.4.2 i?i~u~ranaisuan4qcua~1~ua4(~aua51~1m1u$a 2.2.2 Inuranais?usaqni5~au{unu 
<ivuiumiu$a 2.2.2.2 ua:: 2.2.2.3 {~aua5ini~a~Gi~Guni5 6q6 

2.4.2.1 n5~~~u(~aua5i~idijq~au%miuu"a 2.2.2.2 6a~uuuranai~nia~~u{unu -., Y P <iu~iuoinuswnywam~~a~~rJ'naiviwa~~~~n~wA'mt~~~~d~::~nfl (Reyional Office) va~w5mhd d 
u'i~aua 

2.4.2.2 nscii~~u{~auasiAii!~~a~~m111u'a 2.2.2.3 6a~uuuranai5uacit~qtuauu"bi 
niu4a 2.2.2.2 uasranai~uacit~qcuauuXmw$a 2.2.2.3 

2.4.3 ui;nmii;anuanaqrua'nw~::~~~(i::w'aqm~uu"a 2.3.2 

2.4.4 u u u n " t ~ u n i ~ ~ n i ~ ~ n " s a ~ ~ ~ ~ i  r ~ a l i i u i ~ ~ u n i ~ o o n u u u ~ n i ~ v a ~ n ~ ~ ~ i a n ~ ~  
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ni~siani~uaa~~u2n~~i )z1r j5"~l? 'w'o is~i  ~ n ~ 5 u ~ ~ a d ~ z l u v d u a ~ n i ~ ~ i v n i 5  

2.7 ~ l u n i s d  Y .  .luau 
2.7.1 {uiu~a~~tanai5au'u~5~s'~~a~oinu51Yn{w~m~?aI;~~~iu{u~m~?a{~nuo'i~riiulu 

d i . r d ~ r r n ~ 1 ~ 1 ~ u A ' 7 d d ~ u a u r ~ u u a ~ ~ ~ i  'Lai~~u'L<~iuuifiau bi~~uuaq~fi i i f iZu ua::aFIjuani~i 
wfbu1+41u 

2.7.2 {ui~Eio~d~uaunu'~~a~~ani ' i1~ua::Gi~~5'n~i (Instruction Manual for Operating 

and Maintenance) ~~1ia4u~Pjuu~~~a~n'i~ii~~d~iua~L~ia~n'i~iim'1~~i1M'n"~ni~~iani~t~?'~d~uau 

$ 7 ~ 2 ~  4 
2.7.3 {viu~wsl~uou~u"~~miun15as~~Ei~~zqdn~d (Part W) l~~~n1~s7ani5lw"udwm 

<w?u 4 yn 
2.7.4 {uiuiadiianai~l~i~u'i5uR'i (Impzt Entry) ua::lun'in'u5uii7 (InvoMFOize) m::lutiin"u 

J" - 
m 5 ~ i ~ a 5 u R ' i  (PacMng List) ~ ~ ~ m ~ ~ a ~ d i ~ u ~ ~ n 6 a ~ o i n ~ r i ~ u ~ 1 u u a ~ n i ~ 5 i a n ~ m ~ u u s l a o u  
u i u a n ~ k ~ c u z n ~ m n i ~ m ~ ? o 5 ' ~ w ' a ~ ~ a z u a u d i ~ ~ i ~ a n a i ~ 6 ~ n d ~ ~ ~ ~ ~ f i 5 i a n i ~ ~ ~ ~ ~ ~ ~ n ' n ~ i u  



2.8 2 ~ v i u o ~ i a a i i n l 5 n ~ a a ~ n m a a ~ ~ ( i l ~ n ~ a 4 ~ d ~ l u u ~  Marine Generator Set N 154.~1~ 

nnaau~n'sia~uud~ra~~1~~lanl~i?un'un~=naaunl5m~?es'u~a~r~om5?9aauni5?'nrvla~ro~~~a? w 

(Leakage visual check) UaEnnaau Load bank~muni5~6uni.i~oin 0 - 100 % o%a= 25 % uax% 

iuInan 100 % rdur?al 1 trU. 5=vii4ni5wnaau Voltage Regulation U ~ Z  Frequency Regulation 

a = n " a ~ i d i n ? ~ u n a i m ~ n ~ o u ~ ~ ~ u  *5% w n  No Load ldd Rated Load uYun'ndiwani5n~aau Load 

Bank, Voltage Regulation U ~ Z  Frequency Regutation d~lM'n'un~~n~~uni~~~~o5"uGa~rioud~uau 
2.8.3 ii7d5inllii~~ua~d{u1ud~ua~~tim5~miun?~uia~ni~ua~ni~~~ani~ {;ansql?& 

2n~da::1ris'uuoq<u tunsrii~bui;"{viuo=n"oai~u'i~~va~d~nia~ui~d5(uul~~u~~~ 
2.9 $aulanisais 

. - 
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2.9.1 $ a n n a a G i ~ = ~ 6 i ~ ~ u o ~ d ~ o  lGuri{aiu rifontu=ns~unisn~?o5"uw'a4 lXviini~n5-1o 

?umiu'iiO 2.8 ~~a~5~~uau84aa~d.a"o1?r+~iun151(ilu~n6a~~~~o"~u r%~u?auu& 
" 

2.9.2 n i s ~ i u ~ u m i u $ a  2.9.1 { 8 a ~ ~ ~ : 1 ~ ~ ~ u ~ $ i ~ q ~ i 3 u d i n u o ~ { ~ i u 1 n u n s ~  MY<{%IU 

r ~ u ~ ~ u n i ~ ~ ~ u u " s d i ~ ' i n ~ ~ ~ u ~ m ~ ~ u ? n ' ~ n i a ~ o ~ d ~ ~ i ~ i ~ ~ " s u n ~ i ~ u  uaduuaul@nisM'nijun'~na'i? 
~in<i~~ufiu1au1~~~(ilu"u 

2.10 lra!% 
vl~n~~ua~d~~uoulriaiu~'indaua~In"fiu~iun'i~umua~ni~~iani~ {uiui ia~Gi~~did5"u 

rdusiuTulGuri{.a"a r~u~iu~ur ' ru5ouar  0.2 (guu'gmana) ~ro~~ini~~uo~du'~IuZn"s"uuau UuUOYnoin 
s u d v  
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w ~ m n m n m s ? ~ ~ ~ a ~ n ~ o ~ ~ n ~ u o i l n i ~ ~ i v n i ~ l & i 1 n i 5 m ~ ~ ~ 5 ~ ~ ~ ~ v a ~ ~ i u ~ ~ ~  2.8 ua=%uou 

6~ua~Siia1?"~$5iani5 Imugnn'o~osvhuu63 
" " u 2.11 ~ - 1 1 5 5 ~ d 5 d ~ ~  

2.11.1 { v 1 u i a ~ ~ M ' n i ~ 5 " u d ~ ~ n " u ~ ~ a a ~ m i ~ u i n ~ ~ i u a ~ ~ ~ ' i ~ n ~ ~ ~ m  u i iad i l i aun i i  365 ?'u 
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I. siua:dsa$aId 
1.1 ~ n ~ f l " ; ~ 9 ~ f l ~ l d 5 z n ~ ~ n " ? ~ ~ f l ~ a ~ u u n ' ~ u L ~ " ; a ~ n ' l L i i ~ ~ ~ ~ l  LUU Marine Diesel Ma::Lfl";~4n'lL~~ 

11441 wu Marine Type ~la i~~&aiavni l  10 kW , 220 - 240 V , 50 Hz idsznauw;Bu'I.a"q?u'IuL"sa 
~nukawis (Match) ~asn"a~1~5"unir5"~5ai]ilina61iu'u~n~u~"sa L ~ U  Lloyds Resister of Shippins (LR) 

w?a American Bureau of Shipping (ABS) w"sa Det Norske Veritas (DNV) w?a Bureau Veritas (BV) w"sa 
Germaniseher Lloyds (GL) ~~az~f iuw%m~~~~dssnau8i~~o~doin l~a~ iu~w%mludszm~awY~a~u~n1 
u?odsz~nfl'IunduavniwqI5d 

1.2 s n d s a ~ u u i G u m ~ a ~ ~ i ~ C n 1 f l ~ i ~ ~ a z ~ n ~ ~ ~ n ' i ~ i i n ~ d 4 i  il=rnYoa~n~~a~uuuviu~~u3n"u1muiui.1 
~a~%ni5$uaz~~au (Vibration Mounts) 

1.3 UN~A?U?H~I~GI~IU (Control System) va4~ f l~a~uu i~u~ f l " ;a4n" i~ i i n~d~ iuaz~ f l t~ i l n " i~ i i n  
'1ddi~szuu.ilailn"u~a";a~~ui~uuaz~n~o4n'i~~n~d~i (Engine Protection and Alternator Protection) 

~zuu~~~~atioun?iu~~uwiu (Warning) ~ a z ~ ~ u ~ 1 ~ l ~ n ~ f l ~ a 4 u u m ' ~ ~ 1 I u ~  (Shutdown) ~auszuunauqu 
~ u u  Dqital i inis~san;~aniuznisii~iun"au~a LCD w?a LED w ~ a u a ~ u ~ ~ ~ i u ~ ~ ~ u c i a i l i n W " a ~ ~ n " ; ~ ~  
'ld~ilar~iui3u& ~~arnaiuazman87w?u{d~u~iliu 

2. 5 1 H a ~ 6 ~ H ~ q ~ ~ ~ ~ ~ ~ b ~ ~ l % ~ ~ 9 b ~ ~ ~ 9 ~ ~ 6 ~ ~ ~ ~ ~ ~ ~ ~ 1 6 ~ ~ ~ ~ ~ l  

2.1 ~~um~";o~uun'iaanuuu~~il~u~u~a~mu~aw~z (Marine Type) u~zI~Yusa~miu~im~,siu ISO 9001 
, ' Y U  w"s IMO w?a CE ua$~fiuw~n~unM%nsuni55"u5~4illn US. Environmental Protection Agency 

(EPA) emission standards w"sa European Union (EU) emission standards 
d a a  " u 

2.2 ~fJu~fldso.ruun' Diesel uuu 4 Cycle 4 Cflinders wya 4 Cycle 3 Cylinders nunia3vu 
~iarda.jbiGaunii 16.5 uw& (hp) im~iur~~=iou~~tawun' 1500 sau/uii 

" " 
2.3 s s u u s z u i u n ? i u $ a u v a ~ ~ n ~ a ~ u ~ i ~ ~ u ~ ~ v u ~  5 ~ u i u n ? i ~ ~ a u t i ? u ~ i ~ ( i l j n u i ~ i ~ ~ ~ a ~ ~ u ~ ~  

" 
~ s u i u n ~ i u ~ a u o i n ~ i ~ n ~ i u ~ d n ~ d ~ ~ a n ~ ~ ~ ~ u ~ ~ ~ u ~ a u  (Fresh water cooling system with heat 

exchanger) - x 
2.4 5suu~uuinsaa (Sea water pump) Lfiu~ruu Geardriven v?a w?a Belt-drivgn 

2.5 ?dnsdfl?~~ufl?iu~~ave,~~fl"sailuui (Governor) Lfiuuuu Electronic M?O Mechanical 

2.6 5suu Exhaust manifold ~fluuuu Water cooled 

2.7 5zuu Fuel system L~~UUUU Direct injection 6% Primary fuel filtedwater separator 

2.8 u w . r ~ ~ u ~ u n i s ~ i ~ i u s l a ~ ~ n ~ a . r u u ~ ~ ~ ~ n a ~ ~ a u ~ i n ~ ~ m  ~~4cia1~1ijY 
2.8.1 ~ z u u L G u L ~ ~ ~ ~ u ~ : : M ~ w L ~ ~ ~ o ~ u u ~ '  (Starthtop Switch) 

2.8.2 uin5?~s l~?~~~n i5M' i~ iuva~~f l~a .~1~un '  (Hour-meter) 

2.8.3 ~ l n 5 % ~ s i l n u ~ ' P 1 ~ i l ~ l ~ ~ ~ s i B ~ u  (Oil pressure gauges) 

2.8.4 U I ~ ~ ~ ? ~ ~ W M ~ G ~ ~ O ~ G ' I M ~ D L ~ U  (Water temperature gauges) 

2.8.5 uin5?Ynur;lm"u1fl$l (Voltmeter) 

2.9 ~ : : ~ u w ~ f i t f l ~ a ~ u u n ' ~ m ~ u ~  (Shutdown) i l r ~ a ~ ~ i ~ i u w % u u a n i l ~ ~ ~ i ~ n ? i u ~ n d n 6 i u ~ ~  
mueu doriirnnsciifida~di 

" 
2.9.1 q m ~ ~ i j v a ~ ~ i w s i a ~ & u q ~ m i ~ n ~ w ' d n ~  (High coolant temperature) 

2.9.2 ?mw$ijsla~vialaiia~8uq4nii~n~w'dnG (High exhaust temperature) 
" 

L 
2.9.3 unn"uvo;l~i~u~iia~uiinil~n~w'dn~ (Low oil pressure) 



2.9.4 fi?7u~?sausla4Ln~a4uun'$4n~lbn~~dni (Over speed) 

2.9.5 u5~~uId~i$Jniirn~9idni (Over voltage) 

2.9.6 Failure to start (overcrank) 

2.10 suuam1fnr~~oauda"~1a~mo~am15'nuuul~flin5:uam sluin 12 volts Inu1a"uumrpla~ 
uuim~u"aun~i 50 Ah 

2.11 6a4~ss~ud5z~uuol~ola-f (Battery Charging) 

3. s i u a ~ r ~ u n q o r ~ n w o r s ~ ~ w i z ~ a ~ ~ ~ " s ~ ~ n ' ~ ~ i j o l I ~ ~ i  
3.1 ~ ~ ~ l A $ O ~ ~ 7 b ~ ( i l ' L d f l l ~ O ~ n ~ ~ ~ ~ $ ~ 7 ~ ' 1 ~ ~ O ~ 6 1 b l z  (Marine Type) uasI6s'uni55'usown 

aniu'u~fl.a"u~~a bdu Lloyds Register of Shipping (LR) 6% Det Norske Veritas (DNV) v?a American 

Bureau of Shipping (ABS) u?a Bureau Veritas (BV) d o  Germaniseher Lloyds (GL) 

3.2 ~ 6 u r n $ a ~ 6 i r i j m ~ d f l i n s s u a ~ a " u 5 z n " u u ~ i  220-240 Volts 50 Hz Single Phase ii 
n ~ u i s n ~ m ~ i ~ ~ ~ ~ u I ~ f l i I m ~ u ' a u n i i  10 k~ ua~iiun5zwIMiIn"Irju'aunii 45 Amps ~mmt%~au 
1500 sau/uifi 

3.3 Zdi Power factor Wu'aun-ii 0.8 

3.4 mn~a~ri7rii(il!d$i60~~6uuuu Marine generator aiin 4 Pole uuu Brushless, Revolving field 

3.5 s:uussu?un?7u?au (Coobng) 6a~rguuuu Direct driie centrifugal blower 

3.6 Coupling $%~~~L~UUUU flexible disc 

3.7 Insulation Class 6oqIrihinii sass H (iliuuiwsyu NEMA 

3.8 Voltage Regulation 6 ~ 4 ~ l r J l 7 n ~ a ~ ~ ~ ~ 5 ~ ( ? " ~ ! ~ l ~ 1 ~ M " ~ n ? l r J n ~ 1 ~ ~ f i ~ O ~ ~ ~ ~ ~ ~  fi% UaJ 
us~6uI~$idnEo7nolau No load T L I ~  Rated load 

3.9 Frequency Regulation 6a~aiuisn~au~un?iu~d~i~M"~na1unniml~~au'Lrj~iiu S% tlo4 

n?7ufhvl~i~n~o1nolau No load Idd Rated load mi~uims$jiu ABS 

3.10 szn"vnida4tk (Degree of Protection) ~ a ; ~ ~ $ i n < l  lP 23 

4. 6a~ijgdnsddsznauIfi~su~n o u ~ 1 ~ i ~ n ~ ~ ~ ~ l $ 5 i ~ n i s I c b i  

5. cbia~iigdnsdazI~~7~6~eiaIdd 

5.1 Fuel oil fjlter 2 aufVbn'h4 
5.2 lube oil filter 2 an/bA$~4 
5.3 Air fitter 2 u n / ~ ~ - f a ~  (hi$ 
5.4 V - Belt 1 ~ W L R $ O ~  

5.5 Impeller for pump 4 c- 
Lr. ywLA4a4 yac 

3. 




