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l°lW'1n'l~ru::: LOYn:::1~~n1~LLY'l'Yltl • • 

.,, ' -n1'1!V11~n1~LL Yl'VlEJ tltlfl'1!L'1'UL"1'11 

h~YIEJ1'U1'1'1tllJ'Vltl~ e:i'1Lfltl'1tllJ'Vltl~ ..ij~"111'1L ~El~ 1 "1lJ 

m. fl11aJ?i'ti-m11 

mm~L'1"LJLVl"1V11·m1'rn 'YiVlV LvJtJ L mtJn'1011"tJtl'l L 1'l'YiV1'U1'1'1tllJVltl'l ~'lllllJYlLUml1tJ1tJ 
~.;i~uthtmru bCi'.,ooo ~ou1111nLlJ1J111rit1~L'1tJm1fl1?itJ'lL'1tJm1fl1~.;i1'itJV1tl1t1~o'U1P1nLaJ1J11 Uflt11fl1 

11lJ011~~ri'l?itJ'l~riri.;iL i'.Jufl1111 '1tJffl1'1tfl1un1V1uri~qiqp 
tltl O~L'1"LJL V!'11V11'l 011U 'YiVlel ~~Ylri'l L m 1'l'YitJ1'U1'1'1tllJVltl'l ?itJ'lL UU'llUYl~iifl11lJ'U~'1Vlt • 

'1'! Uflt 1-tt'a1V1i''UV11'l011 U 'YiVlV L vi1JtJ LYltl?i'tJ'liifl ru'9 m~Wt l>nlJ n1V!tJYllJ11'11~1tJ~a\JlnW,;tl \JI '11VI n11lJ 
\.I , .ii.II , 

ri1V1fotltJO~L'1tJffimtJV11'l011Ul'IV1Vl>l1lJ lJ.tl.O. ~ rt'.Ci'.o/ l!:>rt'.rt'.rt'. LYltl~L'1tJtl11fl1'1t?i'tJ'lU'1~'llll'9mntJ " .. 
11tl'l1tJ~fl 0111'111'1'1tl'U~al'ln W,; ffi-tt'V11'l 011 U 'YiVl El~~ L'1tJtl11fl11v1i'tJ'110 n1tV111'l Cl \Jl'11VI n11lJ " . 

h 0111ritfo.JJIJJ'l"tlt:l'lt:lt:lOiLvlJLVl'11Yl1'l01"rnlWIV 

L 1'l'Yitl1'U1'1'1tllJ'Vltl'l '1tR1tJ1Wl'l1lJV!'9n1'll1 Thermodynamics ~'liiV1tl1mi'.luan'U1Pln 
" LlJmLrit11"1BtJO~L'1"LJLV!a10'11t1am'YiLUtJrh"lltJtJO~L'1tJ (Gaseous Oxygen) mt11?i'm1t~WV11Jii~ l!:>m 

tl'lPl1L"llaL~t1'1 ~fl11lJ~tJ m Bar '1tl'i1L"1tltJO~L'1"LJLV!'11U~lJ11'11 <il a\Jl1 ommlJtJn1"1ltltlO~L'1tJ1v1Lvl1ti'U 
't t t" .:..i!', --.~ - 'I ,K:: a.a.mm aou11110 LlJ\Jl1 bYltlV11'l b 1'l'Yitl1'U1'1 'lllJ1m~1tJ"LJL Vim utJ0111~ u1lJ1mtltJO'llL '1tJ b tJ011'1ltlV10fl1'l " .. . 

ro. ~L'1lJtl11fl1 
?itJ.;i LlltJ~~a\Jl V1~B~iim;i'Yi"tl1t1~ariffiv1fo011ul'l.;ii.;i L uu~1u viu~1V1tl1t1'11011.;i.;i1u 

" " . 
~~al'ltJtJn~L'1tJL V1a1'V11.;i011u 'Yivivffiv1aJ1m~1tJ lJ. CJ. o. rt'.Ci'.o/ l!:>rt'.rt'.rt'. '11nri1uo.;i1uaJ11J11~1tJtJ1J1'11V1m1lJ 
\.I .,.. .ii.II , 

U ~'lU1t L V1Pl1 Viti LYl ti '1t~tl'llJ1V!"'0~1tJ011~'U1tl'l~'l 0~11 lJ1 U'1Yl'l L tJJtJ~tJ'lltl'lv1'1 ti .. 
olllf .J .., .. olllfu~ 

Ci'.. 'DtlfltLtltlYlLOtl10'Uf11'lllJtU11~t:lt:lO'llLS1tJL}1'11lJYl'llJ 

Ci'..m o.;iu11~?itJ.;i L tltJo'l~B~"l tJam'Yi~ a1m1'1t-tt'.;i1tJ1v1 CJ ~1.;itJatJ~n t1 uatiitJ1t~'Vlfim'Yi 
~ \Jlfltl ri1t t1tL1a1~9iri i.;i 1~t1 ~ L'1tJtJ11fl1 ~tJ.;itl1V1'9n~1tJn111J111 '1 '1 tJ'U LLatt111 .;ii' n~1tJ1t~1tllJ1 ua ~.;i " .. . 

Ci'..\!> ~L'1tJt111fl1~tl'l t ""~lJ'Yi~tJlJ&iri i.;io.;im1'1tJtJO~L '1tJ ii"tltJ1Yl'U11'1 biutJt1ffl1 b,ooo " . . 
a\Jl1 L~tl L UtJ~'l'llii~ViLPI~ ii11t1at Latlri Ufltflru'9o~rut LO'Yi1tL vJtJ t-Uri1V1~'U'U'i1'1"tltl'lL V!'11~iitJWVl11ii'1ri , , , \.I , 

L~tJri~1lJ10 (Cryogenic Vessel) 'lliiri~U'l'1tJ'l.ffu .fftJtJtJOLUtJLVl~noa1 (Carbon Steel) .fftJlmtltJ 

L V1~ooa11liL tltJaiilJ (Stainless Steel) 1tw)1.;i.ff tJ~'l'1tl'l~tl'lLlltJ~qiqi101111 ~v11t1otJ1tJtJV1'l~ii1Bt1~1 
~1~'!~ tJ'liitJtJ mru fl1'UfllJ 011l'i1.;i1tJ~&irii'llJ1'Yi~tllJtl'U ~1 O'l 011fl1'UfllJ011l'i1'l1tJ L UtJ'it'U'Uel \JI 1 tJll'9i • • • 
tJ1tntJuv11t1V1tl1t1fl1ufllJfl11lJ~tJmt1 t tJ BtJmruutJ'lntJu 1.;i~tJri1mntJ'lliiri I!> 1tuu 1rit1iiB ~1'lutlt1 l!:> 'll~ 

V!U1 m ~lJV!~tJa ~fl11lJ~~ VIU1 t1l'i1 t ""Cl Clo~ L '1tJL V!'11 L tJ~tltJ'1fl1'YiL UtJ una~'ldll!i.11til'i1'! 1 "tltl'lO'l ua tvl tl~'l 
una'11 no 'l'1t~B.;iii1tuuiJ B'l ntJ CJ v1.;iaaJiJ1ru u uu 

fltu::n'i'i2.Jm'iri1'vl\J\1ll'ltu"'n~ru::LilVn:: • 
(j).irn~11nrnum{ 1~rlih~cy 

~.1J1~~11'tlcy1ll~i hiGtln 
m.\J1.:imn'Vl{ cyl'I~ 

' .. 
U.eJ\J'Vl (j) 
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<i:'..m m1tli'uu.tJi.:ifl111J~'U'!J8.:JU.n'1a8n~L'1'U~min'11n'1.:im1~min~L'1'UL"1'11 '111J11Cltli'u 

1~'1.:i l!:>oo psi LVIEJih:mutl8.:in'Ufl111JU'18VIJlEJil1EJ1u'1.:itl1tn8u~1EJ pressure Relief valve ~.:J'111J11Cl 
LUV1-tlV1m.:iu.uua1J"11u~1~~fl111J~'Ull.l~1n-h l!icro psi LL'1t Burst Disc '1tLLIJ'lmrnn 1~~fl111J~u1l.lLn'U 
mcro psi 1Vl~flt1Jl11Jij l!Jgj 8.:Jial1L'll'1L~EJa citlmrutJ\1.:i "] ~.:in"11'1t~8.:iij Valve UVl-LUVI 8tj~~'111J11Cl 
fl1Ufl1Jm1~1.:i1'U'!J8.:J1ttJU88 n~ L '1'UL "1'11l~8 v1.:iat Vl1 n U.'1ttl'1 a Vin v 

' 
<i:'..<i:'. ijlJ11Jl11Vlfl111J~'U (Pressure Gauge) Yii'81J~tlmrufl1\Jf'l1J~~1.:i1uu. U\JcJIJ'l L'UlM 

U.'1t~.:ifi1fl111J~'U'!J8.:J1tuu 11b.J~1n-:l1 Ci>ct'o tl8'U~tJiam11.:i~1 LV1EJ'111J1wtli'u u.tJi.:ifi1fl111J~'U 1~ 
<i:'..ct' lj1J11J"111'V11t~tJ88n~L'1'UL "1'11il1EJ 1 u'1.:i (Level Gauge) LVIEJ'111J11Cltli'uu.tJi.:imm1Vl 

'jt~\J88n~L'1'UL"1'11LL'1ttJl8L-U1nmt\JtJ~tyqpruL~8'ULYl8u.~.:i1t~\J88n~L'1'UL\1'11111EJ1'U'1.:J~'1t~8.:J~1n11 
L~lJ 1J11Jl11 V11t~ull'1 t1Vlfl111J~.:J'!J8.:Jtl'i1J11J"1188 n~ L '1'U~ij8tjmv1 u'1.:i LVI vm~ EJfl111J LLIJ'I ntJi1.:i'!J8.:Jfl111J~'U 
(Differential Pressure) 1t"1i1.:iu.na88n~L'1'UIJ'l8'UtJ'U (Top Pressure) LVIEJ~1J1m1'V1'1t\J8mt~\J 
88n~L'1'UL"1'11LU'Ufl111J~.:J'!J8.:i'1.:iu11~ ij"1tl1muud1J1 

<i:'.. b '1.:iL tJu~~IJ'IJiru'1'11n~~~IJ'I~ L ~8~81~ LL'1t~8.:iLllu5.:i8~ '1 uam°r'i~ ~1'Un11'V1Vl'18tJ 
fl111Jtl'18VIJl v u.~11J"111J1J11Jl1!1'U'i.18.:Jtl1t L 'Vlial'1"1i'!vLlJ~m "1~8~ 11tl "1~m Vivrn vh 

<i'..gj ~Vl~.:JLtl~EJ'U88n~L'1'UL"1'11 L~Ltluu.na (Vaporizer, VAP) LU'U'llljVlmtfl111Ji'8u'11n 

u11v1miaim-d1v 1V1vijam1m1~11tL"1EJ Ll.l~1n-:l1 cro '1nmiainLlJmtJi8.ff111J.:i 
" <i:'..~ ~V1~.:iv18~1vu.na'11n'1.:im1~88n~L'1'UL"1'111tlv.:i~8.:i~1vu.na (Manifold) 'i.18.:i 

11 .:iYimu1" LVIEJLL 1.:i~uu.na~aan'11n'1.:im1~'1t~nfl1Uf'l1J LVIEJ1lV1tli'u'1V1u.1.:J~'U'!Ja.:i1tuu~1vu.na"1~n ~.:i 
tl1tn8u~1v8tlmrufl1Ufl1JLL 1.:J~'U'llVI~ l!i tli'ufl111J~u 11b.J~1ni1 m.gj m{ LV1EJ8tlmrufl1Ufl1JLL 1.:i~uu.tJi , . , . , 
'1t'!IV1ija1J111m1 ll-1'1 Ll.l~1ni1 cro '1nu1iainLlJ1J"11tJi8.ff111J.:i ;.:J"Vlfl1Ufl1JLL 1.:J~ull'1ttli'u'1VILL 1.:J~tJ'11n Ci><t'o , ~ ~ , 
tl8u~ tJi8m11.:i~1 Ll.lL"1~8 crcr-bo tl8u~tJi8m11.:id11V1vcitlmrutli'u'1V1LL 1.:i~u~.:i l!:> 1lV1'1t~1.:i1u 
a!J'I 1 u~ a8Vlfl~8.:inuav1.:ia1J\!1ruu. uu 

<i:'..~ ~V1~.:iv18~1vu.nmYlm~81JtJimtuuv18~1vu.na1t"1i1.:imfl11tJi1.:i '1 ~ijm11iu.na 
88n~L'1'U ~.:J"11JVlil1EJ 1u11.:i°r'iv1u1'1U.'1tmfl11 L "11J L 'U8'U1fl!J'I 

<i:'..Ci>o ~V1~.:i1tuu~1vu.nari11a.:ia1J"11 um1'!J'U1Vl l!i,ooo PSI (v18u11~u.nau. 1.:i~u~.:i) 
u~nru~n~tl1v1u Ci>l!io L~EJ.:i (mfl111;i1cr11) ,j°1u1u l!io vl8, ~n~\J1v1u Ci>l!:>o L~EJ.:i (mfl11~~flij) 

" " " 
,j°1u1u l!io v18u.'1t mfl11Lu~1JYi1tLnv1~i Ci>l!:> v18 1~nu'V11.:ih.:i°r'iv1u1" 

er. m1u~m1qmotJLL'1t'li81JU1~.:JL ;i.:itl8.:inu (Preventive maintenance) 

er.Ci> ~Laum1fl1~8.:iiju~m1qmo'UIJ'l'18V1 l!i<i:'. .ff111J.:i LYl81 l1'u~m1'V11.:i~1u 
cr.(i).(j) fl111J~8.:im188n~L'1tJm'11 "1~8u.na88n~L'1'U 1umruumuu • 
cr.Ci>.l!:> fl111J~8.:i m11 uu~m1'!i81Jqmuu 

LVIEJ~8.:iu. 'UU"1~mnum11 ~u~m1il tl1tn8unrn8 na11L'1'U811fl11 u1u~u-U a L'1'U8 .. 

Gl.\11~"'11n·milm{ 1~fiih~cy 

1!> .l.11~"'1111qi1ii'lij 1\JG\Jn 
Q'l.\11~n'lJlY1{ UqJPI~ 

' .. 
~lJ'l'l 
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ct.I!> 1umru~'1~u-s-s\lemn~L\l'UL"1a1LnV1cii1-;V1Lavmv L~cM\11n01-sli~1u1111lJtln~ ~Laut1-s1F11 . ' " 
\I:: ~ti~~u ~Vl'tltiu'!itilJ LL ~lJ LLa::u11~i'm~n 1l1a1m-srt1.n~1u1~ti ci1~tlat1V1Ji vmlJtl n~1VI v Ul~Vlf'h 1 .U~1v LLl1i 

t1ci1~1VlvY~~'U 
ct.Ql ~1"1i'ut1t1n~L\l'UL \1a1~an 1mv 1 tJ1 u-s::w)1~01-s,YV1-1it1~"1~mavmvl'i'~mh1 ~Laut1-s1F11 

"·~ " 
\l::~ti~~VI 1 m oITTVIV Ulf1V11Jaf'i1 LLa::mn'11LU'U~tl~ 1 iLLnatitin;iL \l'U\11nLLlJ'UUL vlal'i'"!Jti~ L 'S~"r'4V1\J1a 1 u 

'S::"111~01'j ~1L U'U 01-SLLm "!Jl'i'~ mh1 ~ La'Utl'S1Fl1\l::il ti~ i'u ~Vl~tl\J l u01-s~V1\11\1~tl~VI L ~v LLnati tin~ L \l'U t l1 LLn 

L 'j~"fj V1\J1a t 'U'S1Fl111itia nu 1f'1 n LlJ\Jl'j~ L vi1 nunu-s1 Fl1tl ti n~L \!'UL \1a1\l'U\11101-s'!itilJ LL ~lJ'1~\I:: LL"'1 La~\! 
" 

ct.ct 01-s 1J1 -s1\!'!Im.Ju1-s ~~ n-cn '1~ti ti n;i L \!'UL "1a1"r'4~t1l.J tit.Jn -s ru1 u-s::uu~tl1 Laut1-s1F11\l:::ilt1~ . . " 
i'u~Vl'tltl\JU11~i'n"ct1'1~U'S'S~ tit! n;iL \l'U L \1a1 LLa:: ~tl mru1J1at1Vlt11 ~a tljtlj1 1111lJ 'S1Vat L~ VVll'i'~d 

ct.ct.(j) V1V1at1u01-s~1"!Jt1~ Pipeline LLa::11a1vY~"1lJV1VJn b L~tiu 
" ... - .Jt ... 

ct.ct.l!l 1J1-S1\lat1uam"r'4"Vt1~rt~m-s\lt1t1n~L\l'UL\1a1LLa::u-sL1ruV11J1~Vln o LVlti'U • • 
ct.ct.Ql \Jl'S1\lat1uam"r'401-svi1~1'U"!Jt1~11a1ihJiv (Pressure Relief Valve) vY~\1lJVI VJn o 

ct.ct.ct VlVlatiu Content Indicator ll1m1l.JL~V~\Jl'l~Vln o L~tl'U • 
~ ~ 

ct.ct.ct VlV1at1UF111lJLV1EJ~m~"Vtl~ Pressure Gauge vin o LVltl'U 

ct.ct.o 01'S\Jl'S1\latiuam"r'4"Vtl~ Bursting Disc vin o L~tl'U 

LLa::~Laum1F11ii't1~~V1a~'l1v~1u01-s1J1-s1\lat1uLLa::u1'l~~n"cJ1'1~t1t1n;iL\l'U t l1nu L 'l~"r'4t11u1amv tu Qlo 1u " . 
"1a~\11nvi101-s1J1-s1\lat1u 

11 II '1 1 .:J 111 !:4'\° ... 4 II ~ .Ja 
ct.ct ~ La'U tl'l1Fl1\Jl ti~ '1Vla~'l1V~1'U 01-S tJ\J'jlJ L "fjtJ \1 Fl11lJl ~VI V1 f'11 mm ti~ L ~V1~1tljVll.JFl11lJ 

cii1u1tlJLMv1nm::uuLLnam~01-sLL "r'4V16Yi't mu h~"r'4t11u1a -s1lJfi~'ltUUF111lJtlat1V1Ji v11i1~ 1 l u01'l t iLLna 

b. 0111h::nu.Oei 

o .(i) ~"!l1v~t1~~utl-s::nuF111lJtlat1V1Ji'EJ"1~t11~i'un1-s~u'lt1~n1-stl-s::nuF111lJtlat1V1Jiv'11n 
" u~~Vl~~a 1J1t1 ti n~L \!'UL "1a1m~ 01'l LL "r'4Vl 6 "Vti~ '1~ti tin;iL \!'UL "1a1 LLa ::a1utl-s:: mmvY~\1l.JVI~~ VI~~ tu 

" ,. ...... ~ ... 1- ~~... "' .f ... ~ 
~ -s ~"r'4t11u1a/L \11\1'U1Vl"!J ti~ ~"!J1 EJ un\I m-sl.JVl Ln EJ1"!Jti~ \Jl a ti VI'S:: EJ:: L 1a1atlJtlJ1~t1'tl1 v titi n~ L \!'UL \1a1V1t11\I 

nti 1 \1LfiVIFl11lJLattmEJIJiti~1~01VLLa::Vli'"r'4eJ~'U'!JcM h~"r'4 EJ1\J1a LLa::'!Jti~~ LaV\11V~'U UJut1EJn-J1 CilOO "'1'U 
" 

u1V1 '11n~~a1J1LLa:: 1 l1ii~au~~ut i1J1at1V1-s::v::L1a1atlJtlJ1 

O.(j).(j) 01'S~V1tif'i1L~EJ\11Vl'U mruU1VIL~\J 'VJ"r'4"r'4afl1"r'4 LLa::L~EJ~11Jl 

O.Cil.l!l 01-S~VI 1if'i1L~EJ\11EJ mruVl~"r'4eJ~'U'!Jtl~ L 'l~"r'4EJ1\J1a'UFl'lW~i'i' 

O.(i).Ql 01'l~VI tif'i1L~EJ\11V mruVli'"r'4eJ~'U'!Jtl~~FIFlafl1V'Utln 1 \1t.J~U~l111lJm'SlJG'S'SJJ 

tl-s::nuJi vm~vi111nuu~~Vltl-S::nuJiv 
&I ~tl 111 II o o 't.J "' "' 0 

o.(i).ct ~La'Ut1'l1F11V1 'l::mV1-s1F11 V1'1::1J1t1~u1a1Lu1ml.JG'S'SlJ -s::nunv LLa::a1Lu1 
" 

Lt1na1-stl-s:: ntiu n 1'lvi1a 'l! tlJ1\l::~ti\l::'tl 1 v "r'4~ t1lJi'U'lt1~~1 L u11'1~ mh1m LL a VI~ 
b.Cil.ct 01-stl-s::nuF111lJtlat1V1Jiv LLvn~h~mnnu01-s~1tl'l:::nuatlJtlJ1 

flru::n~~lJm~riT11u~flru"'n~ru::Lllvn:: • 
Ci).u1~1"111nrnlimi 1~t'lih~cy 

~.u1~1"111~cy1ll~i ti.JEtln 
'1l.u1m~nY1i '\11'1~ 

1u~ i;~vnfllJ ~<n>a:'. 

:::::::::::::::::::::::::::::::~~····· ::::·::::::::::::·.:::::::::·.·.::: 
"~~El..... .. . . . . .. .. ......... . .......... . 
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b.I!:> ~'tJ1tJ~t1'3i'.iui:Jum'llJl'l1'1'1t1u~tlmruua::'!it1lJth~'3 ua::iim'ltl~~IJl1lJui:Jut1t.l1'3 

Lfil~'3fili'~ L~tJ 1 liu uu~1t1t.l1'3 u uu'Wt>ilJm'l lJl'l1'1'1t>U 1 u1m'1'Ut>'l1fil1 

b.Q'l c!'tJ1t1~t1'3~~C1nt1U'llJ 1 liufla1m'IJt1'3L'l'3Ym1u1a1m~t1'3lJ11Jl'l~1um"i1 ctl't1t1n~L'1'Uua::fil11lJ ,, . .. 
tlat>~Ji'tJ 

v1. B1111iui3tliivv 

vJ.<il c!Li1~1lJtl'l::n1~'11fil1V'Umliflru::m'llJn1'l'tJtl'3 L 'l'3VW1U1a lJl'l1'1L~tJlJ'1Cl1'Uv!t 'l'3'31'Ui:Ja1Jl ,, 
ua::fil11lJYl~tllJn1'l 1liu~m'l1 'U~1'U~1'3 1 L~tJ L 'l'3YltJ1U1aYl'l'3 u;'3~YIB~'1:: bJW'11'lW1~L i1L'1'Utl'l1fil1~ii 
~Cl.J'1lJtmbJfl'lUIJ\1lJ.,j'tl n1\1'U~ 1 ui1'3 ~'U \1~ tltJ man n1'l L ~'Ua qj(\11 

vJ.I!:> Li1t1fl'lUaqJqJ1~'tJ1tJ'1::~t1'3'ltl 1m'l'3YltJ1U1a1 it1t1n~L'1'UL\1a1\1lJ~rltl'U ua::w 1 \.i~'tJ1tJ'l1tJ 
1l1lJ9i~~'3'l::uu1 \1lJ "l l-1 u"1 L'1~'1'1lJ\j'lN ua::'11lJ1'ln~1tJt1t1n~L'1u1liti'rn::uu1~ L tlutln~nt>u ~'3'1::t1~qi11Jl 
1...x ..i ... ... ... • iJ" ... ... iJ" ... 1"' 1"' tl , ... 
\1"itlt1tl'UUa::Lfilatl'UtJ1tl'l::tJtJL~lJ L1'UUlJ1\11nL 'U~'tJ1tl'l1tJL~lJL 'U~L'1'Utl'l1fil1 ~ '11lJ1'lt1 'tl'fl~~ mruL~lJ 

~'3\1lJ~1~ 
vJ.Q'l 1 umtUc1'3U'l'l'1'3tln~L'1lJL l1a1'ti'1-s~L~tJ\11tJ L ~tl'3'11nm'l 1 ctl'31'Utln9i cr'tJ1tJ~t1'3i'tJ~~'tleltJ . ' ,, 

m'l'lit1lJti11'3ua::i'mfl 1mctl'31'U1~~lJlat>~L 1a11~tJ bJ?1~fi11 i~1tJu~t1t.l1'31~~'3~'U 
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