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9%20FSRU%?20and %20FSU .pdf
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! A Harsema, “LNG FS(R)U Arrangements Around the World, LNG Malaysia Forum 2013, Kuala Lumpur, March
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* Vikas Singh; “ Latest Trends-FSRU and FSU”; Paper Presented at Petrotech Society/2" LNG Sessions; November
28,2013.
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(Al Oglailly dadidl Alome 74
162 saadf - 2017 & ga,¥1 9 EILS lomalt

Yoke sbu Y i shias Juaia s ailall PGN Lampurg B e ¢52-1 J<all oo
il Jad A dia g o i aay Jlsall oadal) Sl alNA e ey 0 e iy Jaai A
OSlgisall () Sl Ji g

Yoke 2 A sl ¥ £ s Judia g L i ailall PGN Lampurg B :52-1 Jsid)

MODEC inc. : jaaall

(External Turret) > A 7 sl 8la e :5-1-5-1

Joaia g ailadl L 5all (S8 e 2 3 o Jlad) el W) 7 05Ss Ya) amy b

58 LS A A <l jaead (W Aalal) (50 s o (8 Ll sl ) (S o (00 5 Aedially

) Jlsdll dall SLall 4 e 4180 Jy a3 Ala 5 Yoke b, Y) A shaia ae Jlall

sl Aadiall S il Adlial il aea callay Gl (8 ¢ a Az Bl ey aile U e

L e () Lgly pmtl Al AT8UI Lga 5 o8 o JLA 5 8las o 53-1 JSa (g 353 5l
ot dglee U1 Jlasl) el 5L 2386 L el ) s g caile



75 < 3 32l glaily dadid Alome
162 ssadf - 2017 525 ¥1 5 EILS1 Alomalt

pile U ya ) Ly gl Al AN LguS 5 5 A 7w Bles pa 25341 J84)

OLT Offshore Toscana : yiaal)

e el o i amy Jlsall capdal) SLal) AR (e i sl ) J3a 2a 0

a8 o) mhas caad gl i 45les 8 Juaia (Flexible Riser) ¢ oo sl

JEARS 54-1 JA Cpn oSlgiall () Lgia s (Aaall 3l (A ) ASes ) ol
ZoM sl e e aall G gl Jala ) ailadl T 5all (e Jlsall gagadall 5L

AN g Blaga e Adaal) A ) aitad) Lyl (a Jlasall alal) a1 J 5418

oAV mea | [ ssiiel | [ il | [ b Sy ik |

| el | Wi bkt peae || sl cad il

Moss Maritime : iaal)



(Al Oglailly dadidl Alome 76
162 saadf - 2017 & ga,¥1 9 EILS lomalt

(Submerged Turret Loading, STL) gubal) Jsaaill 7 s 8l 0 :6-1-5-1

s Laall JSa Jaly deaan elu )Y A shie 5S35 38 il (81 el Gany b

Bl ye 5o 3 le o8 5 ¢l AL Gulalal) Jpaatll &y 5l o Allall o2a 8 callats

Oadleld o s i calalad Letles 8 Aas Judla Sam Juali JSal ka5 )2

IS Jaaty 568 Bl all (e (5 shall ¢ Jadl el ol dglee o8 ailadl 18 jall il Cpanai g

i sall L il il (e 2al L8 el )y 52 a5 s sae it Jalay L)

¢« JlatiDU ALEN (udalall Jaanill 7 po 8l pe 55-1 S G Allad) 4 el &l Ll
el T el JSon Jaa Lga sa s

adtad) 1 jal) SR JA8 LgwsS 55 lSa g ¢ Jlualidl ALLAY udalad) Saaal) T Bl pa 155-1 Jsd)

National Oilwell Varco(NOV). : jaaall

* NOV:; APL Mooring and Loading Systems; “Submerged Turret Loading”. Available At:
https://www.nov.com/Segments/Completion_and Production Solutions/Floating Production Systems/APL._Moori
ng_and Loading Systems/Submerged Turret Loading.aspx




77

Al alaly daaiti Aloe
162 ssadf - 2017 525 ¥1 5 EILS1 Alomalt

Alee oLl ¢ aal g o B o 8 Al g 5l ye ulalall Jaanill & 5l pe yiads
Laay anhll JLall Cay paats Slu jall 685 g ladl A ) Jlisall padall Sl o ga5
Jala (A Sl i o g 2 i) dady daalhy ¢ g0 sl e el ailall Ul e Jle
i ¢ AT a8 g A ailall L el 3 abaal aeaill s il ddee elgiilys Al (3 suil
ble o ST 55535 s Gee ) doal i ) Gaalall Jrenill = a5l 36
T b)) A shia ¢56-1 JSa) G Casl g Aol G sas ade ey Laa <8 jle L 4
xnhall S s Alee oL Sl 5 (Jluall apdall el ailall (6 pall ulalall Jaesl
505 ol Alae el am Ll 5 uSleiasall () alin g 4 3lall sl ) Jsal)
Saabale 8555 Bl pall Jaadil Cua a8 gall ailal) 6 all

Jlsal) azaball Sall adlad) 18 yall (udalad) Jsanil) & o slea ) da ghiia :56-1 S

iy i ite et ) U 5 s A

A Akl i

Al ghgal Juanyly

APL. :ssaall

2007 «(LNG) Juasall xpslal ) e sl 2S5 Al 5 &l s sl Y1 ¢ 352l i) e sana 3
¢ Vidar Aanesland & Jens P Kaalstad; “Disconnectable FPSO Technology to Reduce Risk and Add Flexibility™;
FPSO Forum 2007 — Houston, TX, April 25, 2007.



2l glailly dadidl Alowe 78
162 sazdf - 2017 (yaa0,%1 9 SIS cllomalt

1 el ) AL (ya Jlsall agadal) Sladl fo i da gliia 12-5-1

aaf ailadl Lo ) ) Ledii g Jlsall xgadall SUall 4080 40 gan oy i da shiia yoind
adbad) 18 ) Qs (jlanzal 4 3B A 1) s oSl

b e ilal) U pall A6 (e Jlasall rgadall SLAD A e i Aglee all
(o At Gl gad

A el ) e Jlsall el Sl 488G el ) ]

Al peal) Ji dilee e pilal) L jally ABUY Joa 53
el calall Hld) A gas Jas
AL sy elgd) g eailall U pall 5 ABLH oy Jlosall agdall 5Lad) Ji5 cdla s ol
5 leall g

NGV

LaS iy () Jlsall rdal) Sl A g Ji dlae 8 dadiiunal) (3 hall and
(B 28V Ja e 8 Rt Al ) vie e ns 57-1 JSAL s 5o
Tlgaal Lldisac lic )
Lo yall Aol Al 6 48 giall Aaliall g Gl A81S 6 Jandl e 550800 o
Ll e lea (e il Sl pla )5 el apdall Jlall Jis ol i) o
Al
ol g AL 5 ailadl Lo padl 8 aSail) daasl o JalSlly eansi el dashiie dsn s @
Al ¢ 6Y) Aadaily) e alaie W15 ey a8 4 gad) bl
Y g Jall g o oY) ) Al ye ol Y] Jidil) laa @
oA lee L) ey ABUL 0Y) yy5all @
AN e skl cl il 18 jall i g5 aae Glasal ddiluall dlee A ge @

" DNV;” Floating Liquefied Gas Terminals: Offshore Technical Guidance (OTG-02)”; March 2011.



79

(il glaillg dadidi Alone
162 sa231 - 2017 ¢y 503)¥1 9 CILEN el

adlad) 18 jall ) ALY cp Jlsall anadal) Sad) &5 5k 157-1 JSid)

 rahll U i G5
G all 1 10D e Jlasall
ailall

Guia ) s Jaill

Al Jaill

Sled oy Sl Tandem Transfer

Transfer

Det Norske Veritas (DNV) : suaal)

cia ) Lia g8 11-2-5-1

(58-1 JSall) Jlasal) mpadall Ll 408l 5 ) sl "caian ) i Jaill Ayl allas
Legins T 1l o5 ¢(Tugs) < kbl aladi) allaiy La s 5 ailall L jall ol g i Jin
Tl A ABU jela e ) o sha Cania (g Jiill dlee g5 s A 30 5 il
Cagaa caiadl ALY Aoy s AS ja Byl Aalail 3 a5 48y ylall o34 (allaTi g ailall (6l
Bl o e Jall dlae oL aiyy Adasall (381 jall 5 L el ) WU aniad a5 51 i
Jdla 84BN 5 L ) (el 4 ) ja deraa Egan il @llh g (AR 5 L yall (Al
el agadall 3l s &agan

3~ sl plii ) mall) dpalal) daliall Cag dall adle Jail) (3 ke (e g sl 138
Lliaiall Jpeatll g 3 alasiuly La) 4y ylall odgy Juusall agalall 5Ll a5 ¢ Say s (il
O & siaas (Composite Hose) S ye asb i alaaiuly 5 ¢59-1 JSEIL (e 58 LS
AN aills 8 Jlsd) el Sl e aliall lacal i sac



o a Galailly daditl Alome 80
162 52t - 2017 Gy ga0,¥1 9 SIS Aol

Wil gan il g 5 i Jlesall adal) Slad) 48U 3 glia :58-1 JSid)

Moffatt & Nichol: sxaal)

Aladall £ )30 aladialy adtald) U pall ) ABUN G Jlaal) adal) S AL gas J5 :59-1 Jid)

Hoegh LNG : saaall



81 @Al Golailly dadidl Al
162 saadt - 2017 (aa,¥1 9 CILL Alomal

AL el o dla) Ol ugad allan W gl cuin ) Tia JE) 485l e

Com o) Js il Sl DL Lgta s bl e dnall Lel g s Lis 5l 515 Lesf LS

alasiuly ailadl L pall ) 430N (e Jlsadl el SLadl 4 gas Ji3 48 )l 60-1 JS-2
Lol 5 Al s e dlall 5 bl JSE Cp 5 AS all aglal Al

A jal) andal ) afadtely ailalf 1B palf ) A8 e Jlocadl adall Sl 4 gas J&5 0 60-1 JSE
# o

Exmar : jsaall
(LAY sl aalg) A A Jall) :2-2-5-1
3 Ja s Jlasall apall Slall &) e Ji5 8 deadisal) 5 AN 3Lk e
OS5 611 JSl penga g LS DAY sl anl 5 i i A ilall 18 sal) 5 AL a5 Cuny
Jeaitl g oJludl el JLal ABG el e Gdlial il jaeai s g g 5l 13a callay
Cllae (8 2laaiWY1 8 dygha f )l i3 45 lall s3a (K1 2l U yall (g5 L il



(Al (glailly dadi) Alone 82
162 st = 2017 (y3a3y¥1 5 ESLI lomalt

5 ia ) el gLl aas Aralall aliad) o) sl ae we DS Ledl LaS calald) Jadsl) Jas
bl

pdlad) 8 pall 1) ABLY e Jlwal) azadall ad) A gand Aol i) S8 161-1 JSid)

dadlad) () jall A Jlsal) (apdall ) o) gin) daglita :3-5-1

o5 g cailadl Lo 5all il Sa atl e Jlusall apidall SLall o) gin) G glata e
e Jusall bl JLa1 5 a da e Baliall lea (8 (Y1 et 8 sa tila s
Cuila (e pilall L pall JSon 2558 050 A bl 5 el (o 0 el 4y 5 a3 162-
A

gy i il Glanal Jlsal) aadall Sl (e 535 5 ged Al Adgda 1) Ll
el (e bagae £ 55f aa 5 U jlad a3 gall Jals SINETLO A slladll iy
salall (385 Caliad a5 eJlusall adal) SLall DL 5 Aailall (81 ) (e e dediinaal)
LeiSlans 5 aadiiad) J ) Ak 5 oy sgaall Leie g siiaall



83 @Al Golailly dadidl Al
162 saadt - 2017 (aa,¥1 9 CILL Alomal

Cayiial 8l Jalad) g4 L g siaall 3alall g g yeaall (5 GBI plaall Hiiey
Sl BB gl 3 6 (585 Jlasall gasalall i) Al g (s 385 3 Aadiianall gz sleall
Ol o o 68 40l 8 4l <S55 ¢(International Gas Carrier Code, IGC)
SO )
Y aall (e s Gsaa s A Jlsall ) 5L A geal g o) ial ]
O 33 Gl s (5 stae (A J s 5 2 5l iyl e Aiiaall (S8 Alea 2
FUAT)'{ IS EEN PRV WA RETYS. JUIPLPQUIWRRCE - |
62-1 IS G LS e 91 () cpal) gl Cainal cacall 1 i

dailal) (81 yall g Jlasall (asdall S DB B 0 5A5N g lgua £ il 162-1 JS&U

b Aeriival) ¢ B g Jlgaa ¢ ) i

el £l yall

eLiall Gld o jlgaall Aidll g el
Membrane Tanks Independent Tanks
. : . . t .
l No96 | l Mark I | l (A) 4l | l (B) 4zl | l (C) 4l |
1 . 1

JSal 4y ) g

IHI SPB

DNV OTG-02 : juaall



2l glailly dadidl Alowe
162 sazdf - 2017 (yaa0,%1 9 SIS cllomalt

:clid A5 a4 5 (Independent Tanks) i g jlea :JsY1 & 5l v/
S 55l Joe Jlaa iy a5 (A) 46l =
e e 558 J0e Jha Dl oay(B) Al =
S8 doe Dha e 553V (C) 4l =
s 5B dre Jlaa O oa 5 (Membrane Tanks) 43 ¥ g jlgaa Sl g 5l v/
RN
)5V o e V) 3 g jleeall 5 (Y1 & sl ana (B) 2l (g gz lgaaall 2 g

O Al {3yl 8 Jladl dgday 5 Jlasall agadall ) D8l 8 Lalasiad Y
AR A Y ssle] 5 Jud) ol
(B) 44l g e :1-3-5-1

b palad ¥ Ll LS i) JS (e e ja i Y 5 10 Al Al il A o
Tl Ll a5 e (Y add) S apai Al 8 5 UL g ety 585 ) Ao
oz sl (g5 S JSE il

(Moss Tanks) JS& 4g 8 gtgall

Led daiiaall 40U LY A8, 5l ) Aviss Moss a4 5 S1) g lgall (o s
Aaiday 21N laali Talay s oo sal¥) (e (JSIN laal) aieas Led s Moss Maritime
z ) e Blay 5 (Polyurethane Foam, PUF) Gl s A sl 35 5 (n A )& J e
Dl A aliy aal Joall las b JSE my jeeall Coaiie Jiud Al shaud #)
138 A3 3 gy sl 385 3 oy SN 1 sl 3 3ae Jal Jlasall ol
ol DS 631 JS G 1973 e () Jlasadl aelall Sl J&5 o g 530
e Jlsall aadall JLall Aa e 0 gae (G 64-1 IS8 Gaw Lain ¢(Moss) 5
Jal

84




85 (Al (glailly daid Alome
162 sa231 - 2017 (aa8,¥1 9 ETLY cllomalt

Jlsall el S A gas A5 Moss ¢ 908 ggall CligSa 163-1 JSill

2upeal] aos
// (sl s ol slad) - na)

tuppenl| slae \L\I
Ll o Epicia s S elldak
Tl oyl b5z,
Suapadl >
spepal¥l o Erase Axaaoll yges
Dol Spe 08
Aumll S

Moss Maritime : il

Moss 308 gageal) Ja1a ¢ Jlall ahall Sal) d 85 Aliiae 3 ges JS& 164-1 Jo&)

Moss Maritime : jiaall



2l glailly dadidl Alowe 86
162 sazdf - 2017 (yaa0,%1 9 SIS cllomalt

825580 g geall i ) cland)
P RSNV RUT PRQUPTE- P ETON P kg WPAS AORRCH K PRARVE T AR IEG LS
S
doe s S A Aalall I L a5 ¢o i sal¥) (e clulaiag (58 Jlan <y

_dALSLﬁJ..\L::\
Y ISl g pai i 8 Sl (e J Les gl IS (e Jise ) 3301 =
o2

oailad duzady gluie Jlaa¥) a5 of LaS cdilisad) Jlaa¥) 5 slga) Jeani =
s Al Jsal)

Zoeall aua 4 SR Glaledy ) ZUSS Y w

@ el Jala (Sloshing) Jilbdl €3 jalda e Aailill JUEY) e Clasi w
s i) ity Al 48 pm pad gl 5l Jpanl s o A
Glld (a5 285 (Y aal e darall 50l 5 3 Ludie 4900 slic 38 ja oy jguall
Zoeall Jlhg) Gigas )

e e ) Jlaad) mdall 3Ll AU i Al b et Al Y m

(Prismatic Tanks) JS& 4 pdiia g jlgall  I1

SR laall aiiay Ly (JSEN 4y ) giie g jlgaall 58 (B) Al e SN (D

Blay s JSull gaxe 00 %9 Sle (ssinall alall gl aall o sliall Cleall i o i 5alY) (4
Leale 5S35 A lalead) gos il (J) a5 Ao DA J e Aiikay JAlad) o)
i a8y semall 3l (s LA O3l Sl Lae U8 Lad 5 m jpaall
Tl Gl e 66-1 JSill 5 ¢65-1 JSEl cp AUl THT AS b g 53l 1aa yy ohay

8 MossMaritime; “ LNG MottaksTerminaler av MossMaritime™; Norsok offshoredag, May 2005.



87

(Al glatly daaiti Aloxe
162 523 - 2017 (90,1 9 SIS Aol
) (B Jlal) apdal) Sl AT A aadial) JRA g ) gl g sgual) @l gSa 1 65-1 JS&)
Aailal)
Feall A el
P asdeald) Sa g funa
Sl ullid
el JAls
a..*.:lﬂ e 3
S Jidd
(b Jaal) audall ) AT B asdiieiall JSAN (5 ) ghiia g sgall B8 Jakada 166-1 JS&)
dailad) (8 yal)
Buspanll s
),/ (eaasall sl sl g550)
."“ Jiall asdo
=/ ol el 852,
~ — Insulation
el S
fa BTE
ﬂlsn:-l RIS T T
ol el jlall
|l
"::"‘:L\ 2useall Gloles
L ii.l.M
\H 4 fuspaall St

THI : saaall



al (glaillg dad i) dloe 88
162 saadf - 2017 & ga,¥1 9 EILS lomalt

JSA) &y ) g g gl Ly Jl) lanad) 2
'3‘):\::\5:\731.;\.3&1.41.93&0 @J\.@...A\ g;):\;j L]
258 053 WS ST L e seeall Jiand (S
el papdall Jlall OB 8wl 5 Glas e Aeddiie e w
kel Jala il s jalla e sl JEY) e Qe w

(Membrane Tanks) stéall & g jlgal) 12-3-5-1

o Al 8 ) 8 alaan W) e sd Y el e (S g 5
Al JSaa = LAl e Lgae 2y 5 il A3 508 o g (o 5 celdall D i lgeall
G O LSl b g sleall (<05 671 AL e s LeS € il - 93 3l
Bl i el Wila (eSity saaii Al oo oLt JS8 e (ailis )
Dhaadl G daslie J e Ay (55U 5 (oY1 Jlaadl i e slie e daha ) Al
el Ul A pan 5 yall QLSS Gagaa are Glacal el g Al JSu 5 (s 5L
A Lali e Aaiall IS 3y 55 wial GllX 5 Aals (ga 0 a5 Jlsal

dadlall (8 jall (B Jlsall anadall Slad) ¢ RS0 aadicual) pLERL 3 g pguall 167-1 JS4)

Al b

GTT:suaal)



89 « 3yl yglaitly daa it Aloe
162 sadt - 2017 (y99,%1 9 LI Alomal!

s cgmsl 5 (3bad e Aardiunall cLial) 3 gy jlemall (e agaall 22 5 s
:Jadiis (GTT) Gaz Tansport and Technigaz 4S & dau s oy shai 3 La s il
NO96 gl I
L aliall (e 48 u) INVAR il e (558080 5 A5V Ll iy 4
el Al 3l e 3 jbe (ed Jall Ak Ll ae 0,7 lens (PRLL 36 e IS
L (Perlite) <ol ) Jlaali 3 sdaa 5 (Plywood boxes) cudall 318 ) (e de siiae
21 e NO96 g seall 85 69-1 IS cpw WS 68-1 JSEL (e g8

NO96 g spall Jadl Ak 5 5l g A sLdRD) :68-1 JLi)

N e ]

I oo P ™

GTT:sxaall

® GTT, “Mark III Containment System Building Principle”; Report of the meeting of the technical expert group
“Bunker vessel Argos-GL”; UNECE, January 21, 2015.



(Al Oglailly dadidl Alome 90
162 saadf - 2017 & ga,¥1 9 EILS lomalt

Jall (e NOY6 zgall JSdi:69-1 Jsid)

GTT:siadll

Mark I gl I1

sldall aiiay 48 g Mark 11 gueall o8 oLdall OIS o jleaall e (SN & 55l
g s can 1.2 dasa (304 L) lall o sliall liall (o s gan 488 5 A8k (I 5Y)
s aal gl o el bl aaall Jaay Glag jall (e Al e sane (555 Caay Sl sl
T70-1 S0 (e 9 LS 20 340



91 (At (glaitly daaili Alowe
162 523 - 2017 (90,1 9 SIS Aol

O ssal) cMark TTT gsgall AV slial) JS& :70-1 Jsid)
iAmSSNLM\ lall ¢ da gaa 488 ) A3k

et el Gt

GTT:saaall

G B e 3be (b5 <Triplex oot 48 e 83la (ra g sinmad (g il sLial) Ll

e Joal Ak L ala 3l Cogall (e Giiida a8 ) sease (Aluminum Foil) p s sal¥)

e %010 A8l Ly s oy Ol )0 sl 558 ) (0 A s agatll Al )5l e 3 e

ABall T Y) endl Jom e pimeal 5 53080 sL5a) Lelalay s a y el 33 LAY
R (e gl IS 7241 JSE Gy LS 7141 UKL (e 38 LS e 270 5o

Mark IIT g sall Jad) da g (5 gl g S oW L3R :71-1 Joi)

wrdalll eliaafl

walaall o ilmgas
Luall slanit

S5l eluisall
Tidex el vle

il R

il cadull age,
(tlgaall)

LTV LY '




(Al Oglailly dadidl Alome 92
162 saadf - 2017 & ga,¥1 9 EILS lomalt

JAI e Mark ITT ggeall JS8& :72-1 Jsid)

GTT:odaall
pldal) cild g lguall A ) cilawd) 12
Acliall b alaaial) b sl gLy dam e La sl <5 m
JSaedl (i Al ki) ey 5 Lae Al JS (e e e ) A
oY
i e gulemall gls50 AT Ll i L seall sda (e 258 005y
oeall aual Sl Gisan () g 8 le g5 cJilall S jalla s jallil

dadlal) (31 el A dasiiowal) g lgal) £ 580 o 438 :3-3-5-1

O o aladl Lo pall 8 Jlsall apdall SLadl 4 gas (4 380 o g o LS Y
labialy b Lay Sl Clolae) 5 s cpal IS0 alied Glaual B ) 8 gl il oSl



93 @Al Golailly dadidl Al
162 sazdf - 2017 G520y¥1 9 COLSI cllomalt

13 e jlgaall alasiind (8 (L Jual) & o Aaila) (Al o8 T ks el (5 sull
(o) pall 8 Lpmpiaat] LAY Jae Loyl ) sSias coBBL 3 alasia¥) 8 Al ghall 4 el
oadlyy ceLiall Q3 g jlgnall anal Lgarioal o8 Al Baaall (8 all ale] (ld 1315 cdailal)

Aailad) (81 pall 8 deadial) g jlgall dpes Sl il aal (321 Jsaall

dailal) (81 yall (B dasiicaal) g jlguall L ) cilacad) aa 2321 Jgaad)

Lae Y el g jlguall Aioal) g lgal) i)
GTT GTT (B)gieal | (B) ceteal
Mark III NO96 e eantl B e o I = o
IHI SPB Moss
Moss FEgWAT
GTT GTT THI .
Maritime 3 shaal)
Je
Tl
s 50
a & el
Jlaad) dau
1.2 0.7 30 50 Al
Poe dallese ) | G e Gplia . . 4%
S agy | s | oMo | Gslee, | dia
(;u';l;). i JLJ_‘ s s dariioal)
Aads e
270 530 270 250 ’
o o o o S
s o+ jaaal)

Lee D.H., Ha M.K., Kim S.Y. & Shin S.C.; “ Research of Design Challenges and New Technologies for Floating

LNG”; IINAOE (2014) 6: 307~322.




(Al Oglailly dadidl Alome 94
162 saadf - 2017 & ga,¥1 9 EILS lomalt

dadladl (A1 pal) (A Jlasal) adall SR i da gliia 14-5-1

* (LNG Regasification Train) Juwall anhall jLall jaa sale) 3aa g a3
28 () sale Bas 538 508 Apaganail) 48U Lo pall A8Ua aaai 5 cailall Lo jall Juae
ol las g axe el e () SLaD (e All/anSe yia Jule gl o sill/canSe
sas g aaais A yiall Aabisal) s Gilasn g Gued () Juai 28 4 L pall jela e
s sl il Slea () aidl ele 5 e Jusall agdall Slall Jail daias il
Jacadll Jand o 385 €731 JLEIL e s LS i) jall 8aara 35 K e 33 jUn ddias
O ormball Jall fa Jame s Aalall Cacal 13) Lpaperail Aalall (1o i 0440 s
13a (e Banl g dime o AdBaa g JS aaibale 5 Al § sl ) ailadl Lyl
s

R

) Bas gy Jlsal) Ladall ) J&S Alaa 173-1 JSA

=
¥

Hoegh LNG :iaall




95 (Al Golailly dadill Alome
162 saadt - 2017 (aa,¥1 9 CILL Alomal

N ) Jlsall alall Sl Jy a8 Laxiioadl) i) L sl oS Al Lol
Dy STy A ) {8l el B Aadianall Lo g8 ailall Lol jeda e 4 il
Cans Al (e aat T Al 3 g @l Y Gl 3 ey s ccilipdatll ey e aladiuyl
Al Al dglan Ay L ol 938 il

DAl sa (741 JSAlb el ) Jas s e pladiind e aaiaall padll Slea aa
s Ol aladind e aaiey sa s dailall 8l jeds e aladiny) e gd iKY
pladinly Leialles 5 (il 5lll (e L aay o) olpe () ALYl cdass s plaS J5Slad)
pssall 2,508 s

By ala ladialy padll g 74-1 JS4d)

) Al
$AA ke ) €= d ¥
s " A9 gkl Jad)
bl Ja g A Jnal
Sl obsa [ bal

I Jaba

Hamworthy Oil and Gas Systems : uaall



(Al Oglailly dadidl Alome
162 saadf - 2017 & ga,¥1 9 EILS lomalt

o Jlasall nall a0 85 8 oyl sl e Sleall e 8586 2 ains
Gl e (o sl ol sidqiall 8 a5 5oddll dlee JLaSEuY Hall ol
e (5 o Jali aangd AL A0 8 o sl LelMa e a0l US 5 e
Db et 5.7 Jleadia i e 65 s dapn Jlas ) glagodl Jeatg
lall o gli el b all (e p sims paall jia o)) Sl i sl
Ol '(Stainless  Steel Compact Printed Circuit Heat Exchanger)
et A Ay Al e aii il Jlall el ) e ) ) dalall 7541 sl
a1 B e anlaai ) Slag AL AN (5 585 ye sy s 3K (5 ) Ll ¢ oaika
Aaledl 5 yslall Jal

14.\5:__\&5) (Trlm Heater) | E VTS @.).\H\ )'Lid\ o c'&).}siﬁ\ &)‘d\ ‘_gj
ual;ﬂ\é.ﬁ)éﬂ\blﬁnu\ c@@\&ﬂ\@mjmh‘hﬁé\ﬁj\ﬁ‘?‘;ﬁ@)
Apgie 9 as0n A5l n da 5 A8 e el 8 o peaills Leia

dadlall (81 jall B Jlsall anadall il i Bas g B daadiaiall 4y ) jad) el 175-1 JSid)
Al slaa/l s ) (2) O/ Jlaall (el ) (1)

o

Hoegh LNG :iaall

 Bivind H. Winnem; “Hoegh LNG- The Floating LNG Provider”; The 8™ annual LNG Tech Global Summit,
Barcelona, October 14-16, 2013.

96




97

(A glaidly dadlll Aloma
162 szt = 2017 (a3 9 SIS dlomal

@l :6-1

cJlsall rgalall 5Ll 53 sinal) Jsall 8 1 L pous sY1 (ABN) Ay ) (A1 yall a3
gl (e Ao gane Al (81 el i g )Y (e B aS Al o L
DRl L JUiaal o Aty il S Lo ) QL 4y 5 pmll 381 all
DLl s a5 (0 30 g (8 e s Ll san i i 5 cJlsal) ruall
OSlgiall () J a5l A Hl) Sl 4SS 8 adiia 5 Jusall oalal)

s g oy Gaad (o sl Aie 3 B8 (g L e g g e 24dE (G paian
Bl 3 Alaladl 50V 5 68 3 s lagall 55 AulSa) (520 g ¢ 5 pliall a5
g s el 2t o0y 38 (el il 5 o sbaill o il e J geanl) Gy 4] LS
OS5 dandl (35518 5aS dalid g 5 pdall Zling LS Glal pall (e sl ) ) 5
3 S Adladl 485 ) (g5l L yall pling 5 Aabiaal) 4SSl Jlac Y1 5 ilandll
Y50 Jhle sl e ST Jasi 8

(O OAT lga aam g (il Ll e (goanll B el Jee daglaie Clias Y
Sl pla iy dashaia g ¢ il Glas g ) Jlsall pahall Sl el Claiaa
Ll 58 5 sl ol e (s omall Byl Saey Lo oo (o) a8y (<15 Al
S ad) clbeaial s Auial fase L1 JSel) Jia anl) gL Juatta s Tt ) 5
sl A asste ] s Jlasall apadall SUadl o 583 5 JliiwY ailadl U el Qi Laile
sl apdall Sl oy A ddile sas g ol 4y )

8amy 20 5l A0 ) Jlasall adal) SLAN oy sad g (5 Aailall {8 el e
Ay sall a0ty sl A8 aladiuly Lgie Jo¥) doadl o Cm sl e
ekl el DL o saty il (80 all (e AN Al pall by Laiy cdalaiiall
el 20 3l Al 1) Juall aadal) 3l sale) 5 o 3aall daile Silas 5 ) Jlasall




@l Hlailly das it Aome 98
162 sazdf - 2017 (yaa0,%1 9 SIS cllomalt

o 815 Alle A a5 e LS Al Bagan daile Calaa 5 aialty <ifad LA A )
Al gl U e e A 3A5 a5 e 68 5l Slgial
cels ;Y1 A shaia A Dt ) L 5Sa a )l re Aailadl (81 5all Jae A ghaie Callis m
A gan o) sinl da shaia s L8 pall AW (ya Jlosall orgadall Jad) Jaid iy i) A glaia
bl Sl iy o s Al Al A glaie g cailadl 18l Jlsall agdal) Ul
OSlgiaall () J g sl Alaall 4S8 dsiia 5 Sl

3.\\.&!;..\;3‘@&@..}!!2\1&9



Jlowidl jay go eunll jlédig plall nail wilalaol jginj
LgJol 9 astil ool Lo WailwlAcilg

ellgl (8 2lac Ul Jgall pleg

* (g palkall

CasSI = sl gl alat@¥l 5,a¥) — 33l e %



(il Holaly dadid) Aloe
162 a2l - 2017 (99,1 9 LS Alomall




101

it glailly dadill Aloue
162 sazdt - 2017 (yga0,¥1 9 CILS Aomalt

Jladd) ja e (el Slad) g alad) Jadil) falaa) ) ghat
&l ol (& elae¥) Jgall Jo g Lol B 4Bl el o Lgilulsad) g

QM‘ gadlal)

Sl alald) Jadil) Calins) a3 Ladie 35S Apabatl) Gl Jladll jay Aihie i)
Liill (e Jladll o cilalae) Craals Goall @lld dia g byl 355 Al ) b Lgy oagball
e s dilall e dadladl Glalay) Jaa) (05 uS daaliue oanhall )y B
Lpallal) ddadil) lalaey) abas (e L) Thaas ccilieall y ciligldll gaie JDa
e Aball Jsall apdall Sl Jil sy pladl Jaiill o) lea) aly 388 byl 2 HA (g
50 (L Saalys taid g 5 Lilall s & jlailall 5 omy s yill 5 Basiall dSLaall) Jladl) e
Fal w %15 Jls J 2000 ple A agll [ e O3l 6.5 (5 sie die
Alal) Taaill e dpalladl lalaey) Jlaa) (e %8.5 sais eclisl A (e dpdaiill culalacy)
o Gle Al Jaall @lalae) Jlea) qls WS aladl @lly JYA agadal) Sl il sas g
e Jule 288 (5 siue 15k 2004 ple NS 43553 (3 susall andall Sl e Jlall
e %10.6 SNsas auoall Lol Jso il el s %94 s Jiall cmsa
el gl Sy alall @l DA Gl apdall G e dadlall cilalaey) sl
Jeetll s Jsn s cple S Lig sl (8 AU (al 3ad 8 Laga )50 aal aal
s SU A g 5¥) SN Gl (o Ul nlsnd) Sl Y Qi g cpali S5
Agallal) xadall ) g alad) Jaail) () gl 8 Luwsi 5 1) 50 Adkaial) Gllil (S

JS gl il A Jladdl e Jisal dghasill cilalaey) colyy AN 38V allae aas
Osile 3.2 I adde Allaall Jsall agadall 3l J5) g s alad) Jadill 215 aa) Juad sla

35,3 4l %49.8 M gl Laliasl @llyy daiss 2015 sle da ol / Jsey



Rl glailly dadidl Alowe 102
162 sazdt - 2017 (529, ¥1 9 CILS Alomalt

= %3.4 s Gl de sanall s2a Glalaa) dias Cixal i 28 2000 ple JOA Leali)
Js Slalae) Jaa) agd (Jiladls 2015 ple DA duadladl ddasill cilalaay)  Jlaa)
dud san 8l e 5 dpalal) <l i piall DA (5 gusall mdall S (e Jladll jay
G Jlie %20 s al Laalias) el Slaise <2015 ale A (xSa jia jlile 229 sas
s ) Ao saadl sl i) dan aal i 2004 ol ) diay A 4S5

2015 ple A (3 guall pandall Slall (e dpallall Glalaey) Jas) (0 %6.3

O el Sl g Ladill sl & ol skl Qilady e ) Al Al ciags
b el gl el el Je cajmill @llh g canle Allaal) Jgall iy Jladdl e

e daal il Jg¥) gaal) panad dp) slae daw Jos Al g
Dkl AN jeaall Jabiy cJledll ey ddhie A andall W Jadill jalas s
Sl clalae) skt G gaal) (el s (Jladll ey ddlaie A dgdadill cilalaay)
Ll 3WY) Gy alpl psaall Gacady cJladll ey dihie 8 aglll
oualdd) jgaall Gaads anhll Wl Ll e Jldll sy ddhie cililaey
osaal) J Lty clig ol 8 Al ol e Jladll jay cilalae) CilulSail () et
o5l a3 el sl b elac ) Jall Lo Jlelll jan calalae) cilidSad) (ualiad)
iy s Ladall pAaY) s aslud)

il Gl



103 it glailly dadill Aloue
162 sazdt - 2017 (yga0,¥1 9 CILS Aomalt

- "

4adda

G Ll Jladi s (sl ¢ uidla¥) dasnall (e Ly s Lo )3 Jladll jay Jiag
& sl Jmay cgially Gl (8 Ay sY) 8 A Ay Rl (8 dtay ) ) sl
Bl e pailall g ¢ Al Jleddl e s Al e IS Jladll an e Jhayy el
o hiy Ll e sasiall dSleally cgiall (e Ly Waalyy lailga s Laldli
(siall 8 jia 50 e JB ) diee (it 128 all 570 Jlsa s dalie Jladl)
dalsudl vie jia 400 4 e oaall aly ety Jeldl) 3 5ie 200 G SN i
(s dasy) JUlls jBga e e ouldlaY) Jasally dadi gy g pall A all Ay il
GBS ldl 4iay (Skagerrak) RS a3y ge Gl A Jeal Lo
ool dda Jlal) a5 LS aulalilly Jaiall (Kattegatt)

MNORWAY
L
SWEDEMN
Noreh
Sl DENMARK
MNETHERLAMDS
[
UNITED
KINGDOM
A ’ 5 GERMANY
W EA N BELGIUM
FRAMCE

! Lewis M. Alexander, North Sea (Encyclopedia Britannica):http://www.britannica.com/place/North-Sea
2 World atlas (North Sea - Map & Details): http://www.worldatlas.com/aatlas/infopage/northsea.htm
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3 Energy Information Administration EIA, International Energy Statistics:
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4 Energy Information Administration EIA, International Energy Statistics:
https://www.eia.gov/cfapps/ipdbproject/IEDIndex3.cfm
5 Energy Information Administration EIA, International Energy Statistics:
https://www.eia.gov/cfapps/ipdbproject/IEDIndex3.cfm
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6 Energy Information Administration EIA, International Energy Statistics:
https://www.eia.gov/cfapps/ipdbproject/IEDIndex3.cfm
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7 Energy Information Administration EIA, International Energy Statistics:
https://www.eia.gov/cfapps/ipdbproject/IEDIndex3.cfm

8 OPEC, Annual Statistical Bulletin 2016
http://www.opec.org/opec_web/en/publications/202.htm
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Worldatlas, Norwegian Sea — Map & Details; http://www.worldatlas.com/aatlas/infopage/norwegiansea.htm. °

10 Worldatlas, Norwegian Sea — Map & Details; http://www.worldatlas.com/aatlas/infopage/norwegiansea.htm & Wikipedia,
Barents Sea; https://en.wikipedia.org/wiki/Barents Sea.

il Gl



113 @Al Golailly dadidl Al
162 saadt - 2017 (aa,¥1 9 CILL Alomal

(1) Jyaad

90 s A G jadl dllata A Agdiial) (eMATLOU ALNAN 4uhaddl) 3 ) gal) Al

(dex Osela) € 2015-12-31 b bl

Aaay) Gl | el Al Jil e | ald dads

12606 305 1134 11167 Jwlll jay
4296 363 612 3320 ol
5085 359 84 4642 Gl A
975 - -- 975 * Sl GadAELY) OV ad ) (e dlaine 350 5a

22962 1027 1830 *20104 Ay

Resource Report 2016 « Norwegian Petroleum Directorate :ui<aall
The petroleum resources on the Norwegian Continental Shelf Per 31.12.2015.
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Resource Report 2016 « Norwegian Petroleum Directorate :uaall
The petroleum resources on the Norwegian Continental Shelf Per 31.12.2015
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11 Statoil: http://www.statoil.com/en/Johan-Sverdrup/Pages/Johan-Sverdrup
Field.aspx?redirectShortUrl=http%3a%2f%2fwww.statoil.com%2fjohansverdrup
12 Norwegian Petroleum Directorate:
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North Sea Crude Oil and Natural Gas supply
developments and their impact on energy security in
Europe and on OAPEC member Countries

* Eltaher ElZetoni

The North Sea region gained significant economic importance when crude oil
and natural gas were discovered in the late 1960s. Since then, the North Sea supply
of crude oil and natural gas has contributed significantly to the world’s total energy
supply, becoming a major source during the 1980s and 1990s, as total crude oil and
natural gas liquids production for the North Sea countries (UK, Norway, Denmark,
Germany, Netherlands, Belgium and France) peaked at 6.5 million b/d in 2000
year, accounting for about 15% of total non-OPEC oil supplies, and 8.5% of the
world’s total crude oil and natural gas liquids supply during that year.

In addition, total North Sea natural gas supply reached a peak of 288 billion
cubic meters in 2004, accounting for 94% of the total Western European natural gas
supply and 10.6% of the total world marketed natural gas supply during that year.
Natural gas has played an important role in achieving energy security in Europe
in general, and in the North Sea countries in particular. Political stability and
geographic proximity to major European consumption markets supported North
Sea to play a major role in global crude oil and natural gas markets.

In the beginning of the third millennium, the North Sea oil supply began to
decline sharply, bringing the total North Sea crude oil and natural gas liquids
production to 3.2 million barrels / day in 2015, representing a decline of about
49.8% compared to their peak levels in 2000, the region share of the world’s total
oil supply has fallen to about 3.4% in 2015. By contrast, the total North Sea natural
gas supply over the past 10 years has declined to 229 billion cubic meters in 2015,
A decrease of about 20% compared to its peak in 2004, reducing their share in the
total world marketed natural gas supply to about 6.3%.

The study aims to present and analyze North Sea Crude oil and Natural Gas
supply developments, in order to identify the implications of these developments on
energy security in Europe and on OAPEC member Countries Crude oil and Natural
Gas supply. The First part provides an overview of the Crude Oil and Natural Gas
resources in the North Sea region. The second part deals with the development of
oil supplies in the North Sea region. The third part reviewed the development of
natural gas supply in the North Sea region. The fourth part was devoted to explore
the future prospects of North Sea Crude oil and Natural Gas supply. The fifth part
reviews the implications of the North Sea supply on energy security in Europe.
The sixth part dealt with the impacts on OAPEC member Countries Crude oil
and Natural Gas supply, while the seventh part introduced the final summary and
conclusions.

*Energy Analyst, Economics Department, OAPEC - Kuwait
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Abstract

Floating LNG Receiving, Storage and
Re-gasification Terminals

Wael Hamed A. Moati

LNG import terminal is considered as the last step of the LNG industry
value chain. There are several types of LNG terminals based on the technical
solutions and technology adopted, including onshore terminal, offshore Gravity
based structure (GBS), shuttle regasification vessel (SRV) and floating storage
& regasification unit (FSRU). Owing to its numerous advantages, the offshore
terminals (particularly, FSRUs), became more attractive and strategic solution
in seasonal or small markets.

This study sheds light on the current scene and future perspectives of the
floating storage and re-gasification units (FSRUs) market. The study is divided
into three chapters, chapter-I reviews the various types of LNG receiving
terminals, their main components and the key merits of offshore (floating)
terminals compared with onshore ones.

Chapter-II addresses the developments of LNG terminals projects in
the global markets and the growth of the global regasification and storage
capacities. In addition, how these terminals played a significant role in meeting
the growing demand on natural gas.

Chapter-III addresses the growth of the FSRUs market and its key players
including ship builders, FSRUs owners and operators. Moreover, it provides the
future perspectives of the FSRUs market till year 2022 in the light of growing
demand on LNG.

*Gas Industries Expert, - Technical Affairs Department, OAPEC - Kuwait
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PUBLICATION RULES

DEFINITION AND PURPOSE

OIL AND ARAB COOPERATION is a refereed quarterly journal
specialized in oil, gas, and energy. It attracts a group of elite Arab and
non- Arab experts to publish their research articles and enhance scientific
cooperation in the fields relevant to the issues covered by the journal. The
journal promotes creativity, transfers petroleum and energy knowledge, and
follows up on petroleum industry developments.

RESEARCH ARTICLES
The journal welcomes all research articles on oil, gas, and energy aiming at
enriching the Arab economic literature with new additions.

BOOK AND RESEARCH REVIEWS
The journal publishes articles presenting analytical reviews on books or
studies published on oil, gas, and energy in general. These reviews work
as references for researchers on the latest and most important petroleum-
industry-related publications.

REPORTS
They tackle a conference or seminar attended by the author on the condition
that they are relevant to oil, gas, and energy. Also, the author should obtain
the permission of the institution that delegated or sponsored him/her to
attend that event allowing him/her to publish their article in our journal. The
report should not exceed 10 pages including figures, charts, maps, and tables
if available.

RESEARCH CONDITIONS

e  Publication of authentic research articles in Arabic which observe
internationally recognized scientific research methodology.
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