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b'Ji. 1~b~'U1'Ufl1~~\1l~B 
1~ b~'U~'U'lh~:w1ru 1 'Ufl1~~\1l~B ~1'U1'U l!:l,~~b,ooo.oo 'U1Vl (?IB~ti'1'Ubn1 bb?I'Ubn1VI~'U'VIfl~'U'U1Vltl1'U) 
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'a1f.J~::te:Jf.l\11 L.:Je:J'U b"ll U~::"lle:JflTI/l'U\11 

m-a..ij'111~v BILGE GENERAL PURPOSE PUMP lii1'LI"J'U G> "11111 ~1fl1Bm'a'VI1.:JBL~n'VI-avilm1 • 

... 0 ... 

@. "lle:Jfl1~'U\11~11~~e:J.:)fl1'a 

(9).(9) ~111~e:J BILGE GENERAL PURPOSE PUMP ~1'U1'U (9) "11111 ~~U';i~fle:J'U~1tJ LA~e:J.:J?!'Uthvl~b~ ~1'U1'U ® bA~e:J~ , ~ 

~ {e:J~e:Jtl fl<;irutl ,.~ fle:J'U b111 tJ "il ~ ~ e:J~tl1~1 ~ 111 ~~'VI111 bb 'VI 'U'Ue:J~ b~~ 1 '!Xnu b~e:JVI~1 ~ ~:ij ~'U 6'1 1 ~ 1 <;ifl1-if ~1'U~1 ~ nu , 
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';i~'\J'\J b111~'1Je:J~ b ';je:J 111111\Jl1~'VI'VI1~';i1"1l f11';jf11V!'U111 

Gl.® b U'U~~ l'lJlru~~ih1 tJ~~bB tJ111\Jl1~~'V11~';i1"1lf11';irl1VI'U111 bb~~ b U'U~~I'l.flru~~1 b ~"il';i'U"il1fl'U~~'VI~ ~~ \91 
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~ I ' 
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~.~.@') Shop Drawing, As Built Drawing bbfl~~fln1i'Vl~6'fti'Ubfl~tl.:j~'lJJ1'Vl~bfl~b~tl m:Wbb'U'U~t11:w 
m:w.Vt~ ct..~ 

~.~.~ Vi'l!.:j~tJ~~tlmca1oU'Lbfl~U11-:J-rmn (Instruction Manual for Operating and Maintenance) 

'Vtl-:1 bfl~tl.:i~'UJ1'Vl~bfl\ltJ'U.f11~11 'VlfJ Vl~tl.f11~1eJ.:jflt'j~ 
~.~.m VI'I!.:J~tli1 fln1itl~ 1 Vlcibbfl~tlumcl (Part Lists) 'lJtJ.:j bfl~ti.:J6'f'UJ1'Vl~bfl 

' 'U I II I !V 
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~.h~ L t1 n 6'1 1 ca LL6'1 ~ .:j ~fl n1 i'Vl ~ 6'1 ti'Ubfl ca eJ.:j 6'fu 'U 1'Vl ~ Lfl 'Vl ~ 1 'U n1 ca 'S'U cat~.:~~ 1 n 6'1 m u 'U ~ ~'V 'U L 1 t1 
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'U 

:1..11 LL6'1~\lvltlflru~mca:wmcal?lca1~-ru~6'1~ Lbfl~:Wt~u6'11 L 'U1 Ltlfl6'11cai!\lnci11 1 ~ Lbtl'Vl1-:Ji1'Vfl1i 11L U'UVI~ mi1'U ' ~ 

~.~ ~'V1 fJ ~eJ.:j1 ~oVti:Wfl b ~:1..1 b~:W bbtl'Vl1-:Ji1'V fl1i 1 'U fl1 ca~~vh ca~uu'lit~:wU1i \l m:w bb~'U (Planned 
'U 'U ' 

Maintenance System) 'Vtl\li~'U'Uii'.:jflci11~'U'VJL~ti'Vl1-:Ji1'Vfl1i{tl\l'Vtl 1~EJhJfi~A1boU~1m ~:Wb~:W 1~ 1 ~.:J~'U 
~.ct. 'Vl1-:Ji1'llfl1i'Vt16'1-:J1'U~'Vl~~~~ 1~-ru~6'1~ 11l-lica1'llfl1i Vl1fl~'V1EJ 1~~1 L il'U mea Vl~t1~1 L il'U n1ca hJA'S'U~1'U 

' 'U ., 
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II 
IJ 0 1 Q, Q.l ct.. 'Veln1'Vl1.J~ 'Un1il?l~(?l.:j 

ct..@) mca~~~.:j BILGE GENERAL PURPOSE PUMP -;;i'1'U1'U @') 'll~ ~.:j'\Ji~f1el'U~1fl bfl~t1.:!61'Utl1'Vl~bfl 
' 'U 

-;J1'U1'U ~ (0)1 -w{t~:wt~tJmcltJca~nt~u 1~nuL~BVIm\l~il~'U n1VI'U~6'fm'U~~~~.:jiJ\Jd 
' 

ct..@).@) ~eJ.:jbfl~eJ.:j6'f'lJJ1Vl1b~tl (FORE PUMP ROOM) -;;i'1'U1'U @') (9)1 
'U 

ct..@).~ ~eJ.:jbfl~ti.:J~mb'Vlqj (ENGINE ROOM) -;;i'1'U1'U @') (9)1 

ct..~ ~'V1EJ~~~eJ.:j~~vh Shop Drawing L~B1m'Umca~~~.:j i1:U5.:j~~v11Lb~'U~'U~el'Ub'Ufl1i~~~.:~ BILGE 

GENERAL PURPOSE PUMP bbfl~mi1.:jbb'U'UD'U'Yin~ftfl1i'Vl~6'fel'Ubfl~t1.:!61'Utl1'Vl~bfl~b~8b~Aru~mca:wmcalili1~-ru 
'U 

~61~l'l~1iflJ1tl8'U~1Lil'Ufl1i1~'li8EJf1"ll @'let. 1'U Vi~.:j~1n,!'U 1~~~vl1bb'U'U~~~.:J~~.:J (As Built Drawing) :Wt~'U1~ 
' v Q.l ~ ~ ~ II ~ 

A ru~ n caca:wm ca~ ca1~ cau-w?l ~ L:W t~~~~.:~ Lbfl ~'Vl~fl t~.:~ bbf\1 L?lca~ 

ct..m .:!1'U~tlflti'U~\ln~'V11.:jvJ1.:j I (In-way) ~LMmoV'eJ.:jn'lJ.:J1'U~~~\l BILGE GENERAL PURPOSE PUMP 

~'V1 EJ L tJ 'U~ -ru ~ ~'llti'U~ .:j'Vi:I.J ~ 1~ EJ ~'V1EJ ~ eJ.:jfleJ~fleJ'U LA~eJ.:J?IuJ 1'Vl~ Lft-w{t~:wca~uu mu A :W'Vtl\l b~ :w ~ \l~'UB i1'll'U11 
"U '\J \J cu , 'U 

:ui1\'lfltl\'lflm\'l'll m:wB'VlVI1ib~8 ~.:jd i1fl1nm.:~~n1VI'U\'l hi'ca1:w.:J1'U In-way .:j1'Ufltl\'lflti'U bbfl~.:j1'U~~vY\JH~1mL~1 
' 'U 

EJ n L 1'W n1 cail1 L~tl L oV1B Lb ~.:j L ~8~ ~ ~.:j~1 'U LL vl'U LA~eJ.:J ?1uJ1'Vl~ Lfl1 Vi:J ~ ~ b U'U fl1 1:~..~-ru ~ ~'lleJ'U'V t~\l 'Vl1-:J ca1'V n1 ca 
'U ~ 'U 

1~EJ~'V1fl~~~8\lbb~\l1~Bi1'V'U11:wi1~fltl~flm~'ll m:wa'VlVI1ib~8 'Vli1'Uci1-:J'Vl'li18~1-:J'tit~EJ bo 1'U tlti'UboV1~1bil'Ufl1i 
'U 'U , 'U 

ct..~ LA~8\l?luJ1'Vl~Lfl~il1:w1~~vr\l ~~~t~\lvl1\l1'U~1:wnuca~uu?luthm1-:~e)ubu1 (Ballast System) ca~uu?!utl1 
'U 'U 'U 

Vltl\lb~8 (Bilge System) Lbfl~'S~'U'Ui!'Ub'W~.:Jb'UL~tl (Water Fire Fighting System) 1~LU'Ut1~1\l~ Vl1fl-;;i'1LU'U~8\l 
ii'~ LL tJ fl.:! ca~uu ii''l nci11'1JeJ.:j L~eJ ~'V1 EJ~t~.:~ LL ~.:j11 flfl ~LB EJ~ 1 ~Aru~mca:w fl1111111~ -ru~?l~ m1~?1t1'U LLfl ~t~'Uru 1 l?l 

'U 'I 'I Q) 

I I II I '11 
I CloO.:::to -=- 0 Q Q.J ..::!.IICU.d:il .<::t.QJ.drl 0 

fl e:J'U L i:W m L 'U 'U fl1 1 Vl1 flbfl ~ fl1 1'll11~ L?l fJVI1 fJ fl'U'S~'U'U i 'V8\l b 1 eJ ti'U L 'UtJ.:j:I.J 1 ~1 fl fl1 il?l ~ l?l-:1 LA 'StJ.:j ?I'U'U 1'Vl ~ Lfl 
' 'U 

~'V1EJ~t~-:~~1b il'Ufl11LLm'V Vl~m tJ~EJ'U'Vl~LL'Vl'U Lbfl~'Vl~flt~-:~1-li'l1'U1 Vl1~~b 'li'Wb~:w 1~ EJhJfi~1"111oU'~1m ~:wL~:w 1~ 1 
... ... 
~\l~'U 

Cf.Cf ~'U1fJ~ti.:Jb U'U~-ru~~'lltl'U 1 'U fl11~~'Vl1bb 'S.:j.:J1'U 16'1~t1U mcl vl1.:1 61 fl1i'U'U~.:J bbfl ~ bfl~t~\l:Wt~m -li6'11VI-r'U cu \J ", I ... ' ... 
.ct. Q,l 4 0 

mcal?l~~.:j LmeJ.:j?I'U'U1'Vl~ Lfl 
'U 

ct.b 'Vl1~11'llm1~~V15~"~'VB1~~'lJ1CJVICJ\il~1'Wb~B~mreru bbm'lJ VI~Bvh1 VI~ b\ilCJ1oli16'1\ilVI~BBtlmru1 VI~ 
'U , 'I , 

Vl1nl'l~1'Sru1LL~1L ~'U''l1~'V1EJ 1-tl1?1~ 'Vl~t~t~tJmcl Vl~eJm-s:w15mcav11.:j1'U~1:J fl n~eJ.:j 1:J LVI:W1~?1:W 'Vl~t~1:Jmut:1'1'U 
\J • 'I \J 

1~t.~~'U1t.J hJ611:w1car~fi~1"111i~1m~:wb~:w 1~ 11~~-:~~'U 
., ~ .., 

let..~ Vl1nt:-J'V1EJ~::anucamn ... 
'U 



- m -

c.t.cn 'V11 n ~'V1 (I "il :anu 1'm~.n1?~ ~ ~-:~'V e:J-:~ bbl;'1 ~e:Ju mru~1-ul 'U n1 ~&;~~-:~In (11 'U?I m 'U~'V e:J-:~ VJ1-:~ ~1'/l n1 ~ 
" ' ' 

"iJ ~Iii' e:J-:J'Ve:Je:J'U ill11'1 bbl;'1~ 1til1'u A11lJ b ~'U'1le:JU"il1 nV11-:!~1'1ln1~ ne:J'U 1~ (1~~1'1l'U11lJ~~l;'1e:J ~1;'1 m~'ll n'jlJ ~VI 'VI1~ b~e:J 
Cl QJ \1 'I '\J 

oj Vo 1 .,j 1 1;'1 .J J.Jo c:-' 1 ~ cv d ~ QJ 

"il~bU'Uj;,je:J1'\.J1(1fl11lJ?I~mn 'Ub~e:J-:J?I1u1~ruu .nA 'U1 1"1 bbl;'1~?1m'UVIbVI1VI"il1bU'U 'Un1~bnu~m~1bme:J~lJe:J 1?1~ 
" " ' 

bbl;'1~e:Ju n~ru~1-ul 'Wm~&i~ ~-:~~-:~'VIlJ~ ~-:~~'V1 (Jiii'e:J-:~ b tl'U~1'u~~'Ve:JU~e:J m~?!ru'V11 (I b~e:JlJ?I.n1'W 'VI~m1nvl'1m (I 
, \1 'U 'tl QJ \1 

"iJ'Un11"il~G'i-:~lJe:Ju-:~1'U 1 1XLLnVJ1-:J~1'1lm~ 

c.t.~ ~'V1 (!Iii' e:J-:1~~ 1 1XillJ11'l~n1~Ue:J-:J tl'U if A ~il(l1 'U~~'VI11-:JU~u&i-:~ 1'\.J 1~ (I ne:J'U n1~U ~u&i-:~ 1'\.Jtl ~~ b.tl VI 

Hot Work ~e:J1"il"il~vl11 1XLn~iJA~il(l1(i) ~'V1(Jiii'e:J-:J bb~-:~1 1XL~1'VI111~VI1~ b~e:J~1'u~~'lle:JUV1~1\J rie:J'U bbl;'1~e:J'U ill11'11 ,X 
" ' v 

u~u&i~1'U 1til 

c.t.~ ~'V1(llii'e:J-:~1'u~~'lle:JU 1 'Un1~'lh~~ b~(I'V!1(1~bn~~'UtlUbA~e:J-:J~m bbl;'1~e:Jumru.n1(11 'Ub~e:J iJ'Ub ~e:J~lJ1"il1n 
" ' ' 

m~19hb tl'Um~'Ve:J-:J~'V1(1 ~1lJ~-:~e:Jumru~bM(I1 b ~e:J-:~num~&i~~-:~ bA~e:J-:~?~uJ1~hl1tii'n1'VI'U~ 111 'U~1 (lm~&i~~~ 
" ' " 

'VI1nilm~LA~e:J'U~1(1 Lbm'V 'VI~mn~m~'lh~~ ~'V1(Jiii'e:J-:~\9\'1Li1'Um~&i~~-:~ bbm'V 'VI~m'tJ~(J'UVI~bbVI'U bbl;'1~VI~l;'1e:J~ 
' " 

1 '11-:~1'\.J 1 mtii'~b ~'Ub~lJ 1~(1 hJfi~fh1i~1m~lJb&ilJ1~ 1 ~-:~i'U bbl;'1~ 1 'Umru~VI1-:!~1'1lm~\9\'1bi1'Um~bbm 'Vbe:J-:1 ~'V1 (I 
lii'e:J-:~ b tl'U~1'u~~'1le:Jmh 1 '11~1(1~-:J'VIlJ~~VI1-:J~1'Vn1~ 1til\9\'1 b tl'Um~ 1 'tJ 

" 
b. n111'\';i1"il~\J 

b.® ~'V1(Jiii'e:J-:~~~~-:J BILGE GENERAL PURPOSE PUMP lii'1'U1'U (9) 'V~ 11Xnub~e:J'VIm~~il~'U 'W~e:llJVI~?!e:J\J 
" ' 

bbl;'1 ~VI ~1;'1 e:J~ n1 ~1 i-:~1'U~~u u \9)-:~ n~11 1 1XL tl'U1 Ul'l1lJ'Ii'e:J n1'VI'U~'Ve:J-:J L1e:J'U 1 'V'Ve:J-:1 ~ t1:l t1:l 1 ~ e:J'VI111 Aru~ n~~lJ n1 ~ 
1'1~1"il1'LJ~?I~ ~1lJ~~ G'i-:JlJe:J\JU'UVinj;,jl;'1n1~Vl~?!e:J\J Vl~l;'1e:J-:J11XnuAru~m~lJm~m1"il1'U~?I~ mru~ilm~l'l~1"il 

' ' 
1 bA~1~,;- 'VI~e:JVI~?!e:JLJ Vl~l;'1e:J-:J 1~ (11 oUbA~e:J-:~ilmbl;'1~15m~'Ve:J-:JVI1-:J~1'1lm~ ~'V1 (Jiii'e:J-:~(Je:JlJ1'u j;,jl;'1 m~l'l~1"il1 bA~1~,;-

" 'VI~e:JVI~?Ie:J\J Vl~l;'1e:J-:!'Ve:J-:JVI1-:!~1'1ln1~ 1~(1~'V1 (!Iii' e:J-:1 b tJ 'U~1'LJ~ ~'1le:JU~11 oU ~ 1(1~-:JU'd-:1 1 'Un1~m1"il1 bA~1~,;- 'VI~e:JVI~?Ie:J\J 
" " 

VI~~ e:J-:J'Ve:J-:!VI1-:!~1'1l n1~ 

b.l!:l i11U~1nD11~?1~~~'V1(1~-:JlJe:JU1~m-:~mlJA11lJ(;)e:J-:~m~'Ve:J-:JVI1-:!~1'1ln1~ ~~e:JVI~-:~H~-:~~VI5~"il~1~1'u~?!~ 
d.J " 'U 'U 'I 

bb~~/'VI~e:J 1~1'u-:~1'U~~~-:~J'U 1 'Umrub ~'U'Q ~'V1(1"iJ~(;)m~ut.'h~?!~e:J'tJmru~t~n(;)e:J-:~mb U~(I'U bb~~/'VI~e:J\91'1 b il'U m ~ 
\1 'I" \1 

bbm'V1m~m11 

g)), m~'Nnvu':i:u 

~'V1(llii'ml?i~~1~ b VI Ail A'VI~e:J~'ll'1'U1ru lJ1~ ne:JLJ~lJ bb 'U~'I11i6m~ 1 '11 bb~ ~u 1~ -:~1' mn LA~ e:J-:J?~uJ 1VI~ b~~ ~ ~~~ 1 'Ub~ e:J 
'V \J QJ , 'U 

1 1Xnu b~1'VI111~VI1~ b~e:J"il'Ub~1'VI111~ Li11"il bb~~?l1lJ1~t~u~u&i-:~1'U1til b tl'U nm 1~11 e:J (I n"l1 (9) 1'W 1'11lJl'U b 1~ 1 

bb~~"m'U~~VI1~':i1'1lm~n1'VI'U~ 1~(11~fi~~11i~1(11~ 1 ~-:~i'U 
"' ol "' c:;:, n1':i':iUu':i:m'U 

~'V1 (J{?]e:J~1 1Xm~1'UU':i~tl'U~?I~ 1'11lJlJ1m~1'U'Ve:J-:!U~~VI~j;,j~l'l bb~(;)e:J-:~1~11e:J (lf111 mbc.t l'U 1 'U mru~ 
'\J , 6.1 'U 

m~-r\JtJ'S~tl'U~?I~I'\1lJlJ11'\'S~1'U'Ve:J-:JU~~VI~j;,j~l'\lJ1nn11 mbc.t l'U ~'V1 (J{?]e:J-:J~~LJiiJ1'U1'Ub 1m'Ve:J~ n1 ~-rutJ 'S~ tl'U 
, 6.1 \1 \1 'I 

1 ~oti~ b"il'U 1~(1 m~-ruu~~n'U1 1XtTu"il1n1'U~Aru~m-slJm':it'l~1"il-ru~?l~ 1til m1"il-ru11l i~1'1lm-sb~(JLJ~e:J(I bb~1 
' 

'VI1 n Ln~ m~'ll'1-s~ ll~ ~/VI~e:J b~ (IVI1 ~~~VI11-:J 1 i-:~1'\.J 1'11lJU n&im ~ 1 'U~~ ~~ b 1~ 1~'UU~~n'U er'1J1 ~~e:J-:1 ~'U ~ ~ ~-:1~1-:1 
' " 

~'ll'1'U1f1JlJ11'l':i1"il?le:JU~e:JlJVhm ~ 1 'U en 1'W 'VI~-:J"il1n~1~-rubb~-:J"il1f1VI1-:J~1'1ln1~ 1~ (11~fi~~11 i~1m ~lJb&ilJ 1~ 1 

~-:~~'U 1 'Um~~e:JlJvl1VI1n 1~?~1lJ1~t~\9\'1btl'Um~bbm'V1.X"1lJ1~t~ti-s1'1Jm~1til.n1~1 'U C9lct 1'U ~'1J1(J~e:J-:~'lhw"~'VI~e:J 
" ' 

e:Jtl mru1 'VI~ b oU1lJ1\91'1 b tl'U n1~~e:JlJvl1'VI~e:J~~~-:J 1 ~VI1-:!~1'1ln1~VI~ bb VI'U~?I~'VI~e:Je:JU mru~'ll'1-s~ bb~ ~/'VI~e:J b~ (I'V!1 (I 
tt 'I " q 

"il'U n-l1"il ~?11lJ1 -st~\91' 1 b tl'U m -sum 'V 1 ~bb~1 L?l1"il bb~~?l1lJ1 -st~1 '11-s1'1lm -s 1~ (9)~ L~lJ 1~ (11~fi ~ ~11 '11~ 1 (I L ~lJ b~ lJ 1~ 1 
~~i'tJ .f11(11'tJ cs:ct 1LJ tJ'U"il1n1LJ~1~-rubb~-:~m-s'll'1~~ bb~~/'VI~m~(IVI1tJ"il1nVI1-:J"S1'1ln1~ 

' 

/~. UVJU~U ... 



- cs:: -

~. 'UVltl~u 

'\111 n~'U1 t.1 hi m:w1~t1?i.:J:we:Ju~?~ \911~Vi'U\9l1:w n1'\II'U\9l'UB.:JV11.:J~1'1lm';i ~'U1 t.1 l'i'B.:J'Il'1';i~ri 1t11'u 1 ~ ~~B b U'U';i1 t.~1'U 
'U , 'lJ 'U 

1 'UeJm1~Bt.J~~ o. ~ (f21'U ~"J\916'1B.:J) 'Ue:J.:J';j1fl1~-:J'UB.:J~ ~.:J hi1~~u:we:Ju 11utl'\9l"J1 n1'U A';i'\.J n1'\II'U\9l?i.:J:we:Jum:w61 ruru1 
'\J , !U Q.l 

~1~v\'1 11 rl'UV11-:l';i1'llfl1 ';i "J'U fi.:Jl'U~ ~'U1 t.J 1~111~-:J'lle:l.:J:W 1?f.:J:We:l'U 1 ~ bbnV11-:J';i1'll fl1 ';it1 n\Ol e:l-!l A';i'\.J ~1'U 
u u 

.:1 1 0 "' 
G>O. b.:ie:I'U "llflT'a"lJ1'a::b.:i'U 

C9lO.C9l ~~eWlfl~.:J'/l'1';i~b~'UA1~-:J'UB.:J1 ~bbn~'U1t.J ~.:Jd u u 

- .:J1\91~ C9l 'll'1';i~ ~o% 'UeWill'U1'Ub~'U~-!l'\II:W\91 b~BAtw~fl"i';i:Wfl1';i(9l';i1"J1'U~6'1\911~~':i1"J1'u BILGE 
' .,j I .. ... ... 

GENERAL PURPOSE PUMP Vl6'1-!l:We:l'Ub':it.J'U':ie:Jt.IA';i'\.Jt:l1'U 

- -!l1\91~ ~ '/l'11~ l!:Jo% 'Ue:J.:J"iJ1'U1'Ub~'U~-!l'\II:W\91 b~e:lAtw~fl':i':i:Wfl1';im1"J1'U~6'1~1~~':i1"J1''U.:J1'U~\91~-!J 
BILGE GENERAL PURPOSE PUMP ~bb~1b6'1~"J6'1:WU':iru'W~mJ1.ff.:J1'U1~~1:Wrl1'\II'U\9l'Ue:l-!lV11-!l':i1'llfl1':i 1l1.ff':i1'llfl1':i 

u .. "' "' b~t.JU':ie:Jmbm 

C9lo.~ fl1':i~1 m~'Um:Wb~B'U 1'lld ~~B"J~ 1e:~'Ub~'Uuru~b~'Ue.11flfl':i~bb6'1';i1t.Jl'U'UB.:J~'U1t.J 1\9lt.J\9l':i.:J ~.:Jd~'U1t.J\9lfl 
'U ill 'U 'U 

~.:] b tl'U~1'um';i~ b~'U'\II~Bri 1u~m';i5'U 1\91 b~ t.~1 nu fl1';j 1 B'U~ Li'U1A1 1 b~t.J mnu bb~ ~ ~'U t.1 B:w 1 ~:rl m11X m~ 'U ~.:] mh1 'OJ 1 n u 

"iJ1'U1'Ub~'U 1B'U 1 'U-!l1\9l,!'U 

G) G). n';i:W ~Vl'Vi1'ab~e:J 'UB6'1-!l1'U~Vl~1 'U fl1';jt.J m~ n fl1';j~ \9l~B1 'U A #.:Jd vn n hi1~~u m ':ie:J'UiJ~.:Jutl ~ ~m ru 'OJ 1 n 
' OJ .. 

fle:l-!JVli"'b':ie:l 

'U111be:lfl 9T'ft/ ~' th"~51'Ufl"i~:Wfl1~ 

'U1111Vl ~ ~ m~:wm~ 

''""' r;~ fl"i';i:Wfl1~ 



~·t..nn ~ 

"' .., 
~1m'l~mm~fuu~n'el'ru~bu'W1~ • 

QJ Jl 0 il J::)..c::l .c::.. -=' oC::il. ~ 
n1~lil~6ll€1 BILGE GENERAL PURPOSE PUMP lil1'U'J'U 1 "ll~ ~1f.l15'n1~'V11~m~n'Vl~€1'Un~ • 

1. ~1 f.l ~ ~ b B f.l ~~ 1 hi biJ 'U bA ~ 'El ·H'f'U J1 ~1 i61'UJ1Vl ~ bG'H .U 1 6'1 ~~ 'U 'U 61 'Uri 1 CJ tr-1 ej\Jbw 1 (Ballast System) 
\1 \1 \1 '\J 

~::;'U'U~'UJ1Vi'€1-1b~'El (Bilge System) bbG"l::;~::;'U'U~'Ub'W~-11'\.Jb~'El (Water Fire Fighting System) 1\PICJ BILGE 

GENERAL PURPOSE PUMP "il1'W1'W 1 '1!\Pl 't.h::;n'EJ'U~1CJ bA~'El-161'UJ1VI~bG"l "il1'U1'W 2 bA~'El-1 'W~m.J'El'l.lmru'l.l~~n'El'U 
' 'V ' ' ... 

I ""'' ..::i QJ Q.J ..::i 

bb\i1G"l::;bA~'El-1l.IG"lm~ru::;\Pl-1'W 

1.1 m~vh-11'\.JbU'Wbb'U'U 2-Stage lJ'V11WV1'1l'El-1J1VI::;bG"l 1 Vii"1Vl1-1 bbG"l::;'V11-1'El'Elfl 2 Vil"l'V11-1 A'El 

- 1st Stage Discharge with Low Pressure Operating 

- ld Stage Discharge with High Pressure Operating 

1.2 611l.I1~('1Ad'lJ~l.I~'WJ1b~m.J~A''U1~J1VI::;bG"l'EJ'ElnVii"1Vl1-1bb~n (l 5
t Stage Discharge Opened I ,ld Stage 

Discharge Closed : Low Pressure Operating) G'1T'v11''Um~1i-11'W1'W~::;'lJ'lJ~'Utl1CJ5-15'Ubw1bbG"l::;~::;'lJ'U~'UJ1 
" ... 
Vl'El-lb~€1 

1.3 611l.I1~('1Ad'lJ~1l~'WJ1b~m.J-1A'U1~J1VI::;bm.mnVil"lV11~~61€1-1 (1st Stage Discharge Closed I ,ld Stage 

Discharge Opened : High Pressure Operating) b~€1~€1~11lboV1n'Ui~'U'U~'Ub'W~-11'Wb~'El 

2. 11fl~~bBfl~'V11~b'Vlfrufl 
' ... 

QJ "" 0 

2.1 ~ruG"! fl'l:ftl.J::;'lJ'eN bAA"'El~~'U'W1VI::; bG"l 
~ d ~, , , AO ~ 

2.1.1 bU'WbA~'El~~'Ub'WG"ll\il-1 Manne Vert1cal Centnfugal Pump 'll'W\Pl'V11-11'Wbb'U'U 2 Stage ~'UtnVI::;bG"l 

boV1VI~-1Vl1-1 bbG"l::;?i~'EJ'Elfl61'El-1VI1-11 'Wbb 'W1'W€1'W (Double-outlet in horizontal direction) oU'UbA~'El'W~1'Wb'WG"ll~'El 
<U''U~1CJl.lmti1eJf1. vJ.Yh 

2.1.2 m~1i-11'W~fl'l:fru::; Low Pressure Operating bA~'El-1~'UI9i'eJ-1lJ5ti1~1fl1~~'U?i-11~hJtleJCJfl'll 
199.0 G"lfl'U1Plnbl.l\i1~~'Eli11l.l-1 ~b~m1l.l (Total Dynamic Head; THO) '1!ru::;1i-11'W1~'hJueJCJwh 33.0 bl.lm 

'V 

~'\.J~::;~VI5m'Wm~vi'1-11'W'll'El-1 bA~'El-l~'U (Pump Efficiency) hJuaCJn·;h 40o/o 

2.1.3 m~1i-11'W~fl'l:fru::; High Pressure Operating bA~'El-1~'UI9i'eJ-1lJ5ti1~1fl1~~'U?i-11~:JtleJCJfl"ll 
182.0 G"lfl'U1Plnbl.lm~'Eli111l-1 ~ b~m11l'lltl.J~ 1i-11'W1~:JueJCJfloJ1 79.0 bl.l\i1~ ~'l.l~~~VI5m'Wm~vi'1-11'W'll'El-1bA~'El-161'U 

'V 'V 

1:Jtlmm11 4So/o 

2.1.4 ii Compound Gauge ~1'WVl1-1~\Pl bbG"l::; Pressure Gauge ~1'WVI1-16'1-1 '\.J~::;n'EJ'U'W~e:Jl.ln'U 
Inspectors Test Gauge Cocks G'11VI1''U1~mml"lneJ'WboV1bfl:V1\Plrh~-1~'W 

~ .. :: 2.2 '1!\Pl l.l'1l'El-1bA~'f)-161'U'W1Vl::;bG"l 
1 '() 

2.2.1 ti11b~'El'W~l.l (Pump Casino) vl1~1CJ161\Pl Silicon Brass \i11l.ll.l1m~1'W'U~,;'VI~e.J~\i1 61ll.I1~11M\PlvY-1 
:;:, " ~ 'U 

1~\Pl CJ 1:J 191 'El-1~ \PI bb UG"l~~1'W bb vl'W b~l.I"V'El-1 b ~'El ~-1 b U'W bb vl'W ~a-11''U bb 'U 'U VIU1 bb tJ G"l 'W 'll'W1 \PI b~'W ~1 Pl'W ~ n m-1 m CJ 'W eJ n 
~ 'V 

540 iJG"l~Ll.lm 

2.2.2 til11uw\Pl (Impeller) vi'1~1CJ1'61\Pl Al-Bronze ml.ll.l1\i1~~1'W'U~~VIer~~\i1 
' ~ 'V 

2.2.3 b'WG"l1'1l'EJ~til11uw\Pl (Shaft) vl1~1CJ161~ Stainless Steel ~iiAru61l.IU~V11-1fl1CJJl1'W1:W~1noJ1 
' ' • • I tJ Q.l f' tJ • 

Lm\Pl 1Cr18Ni9TI bbG"l~\i1€1b'1l1fl'Ub'WG"lll.l€1b\i1mmCJ Flex1ble Coupling 

2.2.4 ~G"lb'WG"11ni..IJ1 (Shaft Seal) bUi..lbb'U'U Non-equilibrium Mechanical Seal 'lh:::nCJ'Url1b1~~tJ 
\i11l.ll.l1m~1'W DIN 24960 "il1fl'U~,;'VI~~~\i1 

~ 'V 

2.2.5 Bearino ~'Ub'WG"l1~l.lbUi..lbb'U'U Anti-friction \i11l.ll.l1\i1i~1i..I'U~~VIc4'~~\i1 
::. .. 'V 

/2.2.6 Vl1J1bbtJ~-w ... 



- 2-

2.2.6 vtU1bbUm.J (Flanoe) ~~moifveJBfl'lle:J\I'IJ~~l.l li'1l'U1~b?l'U~1~'U~nm-:~m~ 1 'U (I. D.) lii'-:~-d' 
~ ' ~ 

- Suction Inlet hibn'U 250 ii~~bl.lm 

- 1st Stage Discharge 1libn'U 200 ii~~bl-lm 
- 2nd Stage Discharge 1libn'U 150 ii~~bl.l\>1~ 

2.2.7 ~~~~fl11l.lm11~"il1ntJm~'1JB'UVIU1bbU~'U Suction Inlet (1'-:~tJm~'1le:J'UVIU1bbU~'U 1st Stage 

Discharge 1libn'U 750 ii~~bl.l\>1~ 

2.3 l.Je:Jb\>\B-flvh~1'1JB\Ibfl~B\I~'UJ1Vl~b~ 
2.3.1 l.lelb\>\Bil vJvhbU'Ubb'U'U Squirrel-cage Induction Motor 1~~"il~l?i'e-:~:WrhrK-:~bV1CJ-:~'\AlB~"il~.rru'll~~l.l 

bb~1libi'i'U 1s.o n1~:rr\>\~ 

2.3.2 H1~nu~~uu1vJV11'1l'U1~ 380 VAC. 3 Ph. 50 Hz. 1~~:W~~'U'U61\>\1~VlbU'Ubb'U'U Soft Start 

bb(;l~:Wm~~~'U1~fl11l.l~B'U'1JB\Il.le:Jb\>\B~I?i'1~1u~~(;ll.JbU'Ubb'U'U TEFC (Totally Enclosed Fan Cooled) 

2.3.3 liflru61l.llJ&i'1Je:J\I~~\ii'u~'U\l'U1'U (Insulation) 1li~1fll1 Class F bb(;l~:Wrh~~lii''U~'Ufi1~UB\Itl'UJ1 
' 

bb(;l~~'UG'l~e:Je:J\1 (Degree of Protection) 1~~1fll1 IP55 

d ci ~ I _d 
3. ~'I.Jn'!iruth::nm.Jbfl'!iv-:J~'U'U1'Vl::bfl (\>\vbme:J-:~) 

.,j l;' 
3.1 ~~'U'Ufld'Ufll.lbfl'!ie:J\I?I'U'U1Vl~b~ ' ~ 

3.1.1 \?lmufll-l'V'l~e:Jl-l?liVJ'Ilfl'!i'U'IJ~ (Local Control Box) u~~"ihtXB-:~ ':il1'U1'U 1 1?1 bU'Ubb'U'U Marine 
'U 'I 'I \J 

Type lirh~~\ii'u~'Ufi1~Ue:J\Itl'UJ1bb~~~'U~~Be:J\11li~1fll1 IP44 

3.1.2 '!i~'U'Ufl'l'Ufll.l i l?i'e-:~611l.l1'!itlvl1\11'U~1l.l nu'!i~uumu fll.l'lle:J\1 b~l.l'lJB\1 b~e:J 11?11~ m~l.l b~'U/vt CJ ~ 
' ' ' 

bfl~€l\I~'UJ1Vl~b~ 1til~ Remote Control Panel Hydraulic Power Unit 1'WtXB-:~ Main Control Room (MCR) 

3.1.3 :lJ fl 1 '!i ~ ~ 11\1 €l 'IJ fl '!i W fl 1 'U fll.l i11 ~ 1 'U \?l fl 1 'U fll.J 1 tiJ B ~ 1\1 b Vll.J 1 ~ 61l.J 61 ~ ~ 1 fl ~ B fl 1 '!i 1 oif \11 'U 
'I 'I \1 , 

n1'!i\>\'!iT'il61B'U bb~~m~sdBl-l\h'!i\1 ~\IB~1\IUB~\?le-:~tJ~~fiB'Utif1~ 
' 

3.1.3.1 'IJ~ Soft Starter 
' 

3.1.3.2 'IJ~ Circuit Breaker 
' 

3.1.3.3 Ammeter bb~~ Voltmeter 

3.1.3.4 Push Button Switch (ON/OFF) bbG'l~ Signal Lamp 

3.2 -r"'~vn m 'Um'!i&J~~\Ibfl~e:J\161uJ1Vl~b~ ' ~ 

3.2.1 e:JU mru ~ ~ fl1 '!ii'U?t~ b Vie:J'U "iJ 1 n bfl ~B\161'U J 1Vl ~ b~ ~ \1 ?f\i1 'U bb vi 'U b~l.l 'lJB\1 b ~B \>\ 1l.l lJ 1m \i1 'U 
'I '\J 'Ud.S d.S 

o::t. Q.l tl ...::lit, 0 

m~VJ~~(;l\>1 "il1'U1'Um'U'IJ~ 
~ ' 

3.2.2 vlBV11\I~~'U'UJ1Vl~b~ 1oif161~ CuNi 90/10 \>\1l-ll-l1\>\~\i1'U DIN 86019 bb~~VIU1bbU(;l'U~~'U'UJ1Vl~b~ ' ~ 

1oifl'61~ CuNi 90/10 l-l1\>\'!i\i1'U DIN 86037 ' ~ 

3.2.3 611CJbvJbU'U'IJiJ~ Marine Type ~~\>\"il1fiU~~bV1~61vt1'3jml-l~fl1 VI~Bu~~bV1~1'U61vt.n1Y-l~hu 

vt~e:Ju~~bVJ~nhJ'U ~1till.l1\>\'!i\i1'U IEC -60092 bb~~ IEC 60228 bb~~~1'Ufl1'!iV1~61B'Um'!i1liml-l 1vJ (Flame Retardant) 
v ' "' 

\>\1l.ll-l1m\i1'U IEC-60332-1 bb~:: IEC 60332-3A 
~ 

3.2.4 b Vl~fi~~'U b U'U'!i1\lb~'U?I1~1 yj ~1U~ bb~~.ve:J~B'!i1\l b~'U611 ~ "il~l?i'B\1~1'U'1J'U1'Ufi1~Ue:J\Itl'U611Jl.J 
lii'1CJi6'1Ju61-:~n~~ (Galvanized Steel) '!i'll.l~\1 ~e:J\Ilim1l.lbb~\lbb'!i\lbb~~~'Ufl\l ?11l.l1'!itl~'UJ1vtoJ'n?t1CJ 1 ~1\il1llli?i1'U 

' 
bb vt~l.lfll.l~e:J1"il'Vh 1 tX\l'U1'Uvt1m tJ~e:Jn?I1CJ 1 ~b~CJVI1CJ 1\il 

o .'1 ( ) o IV , .,j .,j ""' ~ ""' ~ OJ J II II 

3.2.5 bb~'Uu1CJ Plate V11~1CJ Sta1nless Vlbb61~\I'IJB'1JB\1?11Vl'IJbb~~l.lb\>\B'!iVlfi\>\"JV1VI'U1\>\fl1'Ufll.l 
' \J ' 

611l.l1~tl~1'U1~i~b"il'U 1~CJ:Wvtthmtl'U'!i~'U'U Metric vt1'El Sl 

.,j "" 1 ' /3.3 bfl"fe:l\ll.Je:JbbG'l~e:J~ b'v'l~ ... 
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..I .. 1 I d ~ 
3.3 bmeJ~llmb~~eJ~ vt~"l.leJ~bmeJ~ii'I'\J'U1Vl~b~ 

'lJ 

3.3.1 bA~eJ~:rleJ'l.l~~liJ1bA~eJ~G'I'\J "1 mllll1~~~1'U'lJeJ~'\J~,j'Vl~t:-J~~ (~bii'I'Um1A1~~'\J~1V~~bBCIV1) 
'U <1.1 '\J '\J , 

3.3.2 eJ~1vt~'\J'Ub~eJ'l.l~~neJ'\J~1V 

3.3.2.1 Mechanical Seal, Oil Seal Ring bb~~ Set of Gaskets 'lJeJ~~Vl Shaft Seal 
' " 

ViG'IlJ'\J~Uh1~'1lV1 liJ1'U1'U 2 'UVl 
'IJ I I 

' "' 3.3.2.2 Bearino 'lJeJ~'1lV1llm~mbb{;'t~Ullm'\J"l.IV1 lil'1'U1'U 2 'UVJ 
:;:, " 'I q 

3.3.3 eJ'l.lmrubb{;'t~~1e~m~eJ~ 1 vt~~'U 6) ~1lllJ1~~~1'U'UeJ~'\J~,j'Vl~t:-J~~ , I .-.s 'U 

'U111beJn ~rm ~· tl~~51'Um~llm~ 

'U1111 Vl ~ ~ m~llm~ 
.. "" 
b~eJ~~ 

1\0 
JtrrO~mJ m~llm~ 




