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lllustration 4.14.1a Control Flow for ESD and Tank Protection System (DFDE Mode)

Normal Operation

I.S. BARRIER & ESDS CONTROL PANEL

EECE5
pavoifie] Normal Operation
Normal & Trip Pressure Setting

verride Oper
Esbo Test Switch (cccs) N2
CeeH A I Reset Switch (CCC5) 2
Esbor Cancel Switch (ccc5) N2

Cargo Tank Level
Extremely Hicz;h NO

cecio 4 Cargo Tank Override Switch (CTS)

Level Override
Full V/V Close NO

Override Switch (CTS)

Electric Power Fail  NO

Electric Power
1AS { Fail, Override

Override Switch (IAS)

Emergency Shut Down System

Manual Switches Manual Switch (I.S.) NE

Cargo Tank Liquid Dome Top --- Q'
Shore Connection -

Forward Area -------- -Q
Cargo Machinery Room -Q'
Electric Motor Room ------------- Q'

—_—

Manual Switch (N.1.S) &

CCR (CCCS) =---=nmmmmmmmmmmmmaes Q
FCS Q
Wheelhouse -----------------—-- Q'
ECC Q

Fusible Plug (I.S.)

Fusible Plug A

Cargo Tank LIQ. Dome Top ----- Q"
Shore Connection ----------
Cargo Machinery Room
Electric Motor Room ------
Cargo Tank Gas Dome

Pneumatic Press. Low

In Ship/Shore PNEU. Press. < Trip Press. Set(CCC6)

Press. Transmitter

Connection (017)(1.S.)
Control Press. Transmitter CTL. Air Press. < Sbar
Air Press. Low (040)(ACB)
Cargo Tank Level NC
Extremely High (99%) S
Vapor Header Press. Low
(To Within 21mbar) PGB
HV Cargo Switch Board _NO
: (PORT) Blackout
Electr[? Power
Falite HV Cargo Switch Board _NO
(STBD) Blackout
Hyd. Oil Press. Press. Switch -
Low
NC
Both CPU Failure PLC CPU
ESD Sol V/v NC

Is ESD Sol V/V Power Fail

Power Failure
Relay (3Points)

Tank Protection System 1

Cargo Tank Press. Low Low PGB

(3G, 4C, 6C)

(To Within 21mbar)
Tank Protection System 2

Cargo Tank Level cTs NC

Very High(98.5%)
Tank Protection System 3

Cargo Tank Press. High High

(220mbar) PGB

Gas Burning Safety Control (1~4)

Gas Leakage Control

Alarm IAS ESDS X TPS 1 X TPS 2 GBSC1~4
X Shore Connection
Supplied ——» Sol. Valve Box \Slglc:/rg %@;Te)ctnon ————= VRC Vlatlvess(PORT)
By VRC Vendor —|— (1.S.) CioeelO ESDS Qty - ‘
B;'rfi.er Sol. Valve Box \S/Qﬁ/": %‘.’rfg‘[?)‘?tion —— " &S \S/Qﬂ/rgsc(%r}%%)tlon
Tty -
— (Sol Cont.) (¥.s.) Close Order Q=5
—|—|——— Cargo Switch Cargo Pump
e oard Qty -8 TPS 1
= > Cargo Switch Spray Pump
| —=|=|— ooy Qty - 4 [ ESDS M TPS 1 M TPS 3 ]
=|=—|—= | eananiSwitch H/D Compressor
| | === oard oI £SDS X TPS 1
l ’ I | _[—|=|—— Cargo Switch L/D Compressor
—|—|=|—|—|— oard Qty -2 EhB GBSC
ol | FEE D | S |l e e : ;
ESDS PLC | | e IAS LNG / Forcing Vaporizer
—l=|=|— Qty -1 IS GBSC X TPS 1
1S —\—=|=|—|—|——— i 5
S | | o | e 5 GCU Trip
Banien || = | —— ty-1 G @D 5D G
(Signal) Emergency M p— oard Qty-1
S%:,tn[t)g,‘rn —|=|—|——-E¥EahdoiSwiteh DF Engine Gas Trip (P & S)
[ | == | = | === oard Qty -4 GDS TPS 1
—_— —|—|—|[——— Cargo Switch IGG Blower
e el ——— oard Q'ty - 2 TPS 3
Lo CEEES 1S (AT (RS e | =|z=|——= cargo switch No.1/2/3/4 Em'cy Cargo / LNG Feed Pump
(Sol.Cont.) == e e oar Qty - 4 TPS 1
o — | =l—EEs Ellals\ls Box W Tank Filling Valve
ELl |em—— 1S: 'ty - 4
Protection Qty [ ESDS M TPS 2 ]
Control 1 3
1.S. Barrier e = [ | ias—
(Sol.Cont.) —— Sol. zllals\li E2 Fuel Gas Valve to Df Engine and GCU(CG938,939)
Tank I—' ; Qty -2 @S GBSC
Protection B
ContRE 1.S. Barrier i ———= Sol. Valve Box Spray Nozzle Valves
(Sol.Cont.) — | () % PN FSDS X 1PS 1 X TPS 3 )
Tank
Protection Ship/Shore
Control 3 1.S. Barrler R ] PNE\lIJr. Fgeolgra]:gtor e Air Release Solenoid Valve
(Sol.Cont.) — LS. Type E ]<] RLEARMN ESDS
Gas Burning
Safety
Control(1~4) T i 1
(Sol.Cont.)
AR e ESPSoishore
Leakage
Control 1.S. Barrier Air Signal
(Sol.Cont.)
Optical SR ESDS
Interface From/To Shore
Optical Signal
Elect. Connector Fie] ESDS
Interface From/To Shore
EER Electric Signal =585 Em'cy Shut Down System
Ship/Shore Link Cabinet IIESED Tank Protection System 1
Tank Protection System 2
NOTE TPS 2 k
NO : Normal Open Contact WIZSTE) Tank Protection System 3
NC : Normal Close Contact GLC Gas Leakage Control

CCR : Cargo Control Room
1.S : Intrinsically Safety

() Amri-Seil Supply

GBSC

Gas Burning Safety Control
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lllustration 4.14.1b Control Flow for ESD and Tank Protection System (FSRU Mode)

Normal Operation

CCC5
R

Normal Operation

I.S. BARRIER & ESDS CONTROL PANEL

Normal & Trip Pressure Setting

ESDS
Test
ESDS
Reset
ESDS
Cancel

CCC5

Cargo Tank

cccio Level Override

Electric Power
IAS { Fail, Override

ck/Override Operati

Test Switch (CCC5)

Reset Switch (CCC5)

Cancel Switch (CCC5) MO

Cargo Tank Level

Regas Plant

Alarm

IAS

Extremely High NO
Override Switch %CT S)
Full V/V Close NO

Override Switch (CTS)

Electric Power Fail  NO

Override Switch (IAS)

Emergency Shut Down System

Manual Switches

Fusible Plug

Pneumatic Press. Low
In Ship/Shore
Connection

Control
Air Press. Low

Cargo Tank Level
Extremely High (99%)

Vapor Header Press. Low
(To Within 21mbar)

Electric Power
Failure

Hyd. Oil Press.
Low
Both CPU Failure

Is ESD Sol V/V Power Fail
(2C, 3C, 4C, 6C)

Manual Switch (I.S.) NG I.S. E—
Cargo Tank Liquid Dome Top --- Q'TY 4 Barrier
Shore Connection ---Q'TY 2 (Signal)
Forward Area ------- =@IhYe1
Cargo Machinery Room QTY 1
Electric Motor Room ----- OSLYE]
High Pressure Manifold ---------- QY2 |
Manual Switch (N.I.S) Al '
CCR (CCCE) =-====m=mmmmmmmmmmns QTY 1
FCS QTY 1
Wheelhouse ---=--=======c-mecmu-- QfTYel
ECC: QTY 1
NC
Fusible Plug (I.S.)
Cargo Tank LIQ. Dome Top ------Q'TY 4
Shore Connection ------- QITY:2
Cargo Machinery Room -- QT2
Electric Motor Room ----- QULYEL
Regas Plant Recondenser - QTY 1
Regas Skid -------------- QTY 3
High Pressure Manifold -- Q'TY 2
Cargo Tank Gas Dome ---------- QTY 4

Press. Transmitter

PNEU. Press. < Trip Press. Set(CCC6)

(017)(1.S.)
Press. Transmitter CTL. Air Press. < Sbar
(040)(ACB)
crs NC
PGB
HV Cargo Switch Board _NO
(PORT) Blackout
HV Cargo Switch Board _NO
(STBD) Blackout
Press. Switch
PLC CPU he
ESD Sol V/v. NC

Power Failure
Relay (4Points)

Tank Protection System 1

Cargo Tank Press. Low Low
(To Within 21mbar)

PGB

Tank Protection System 2

Cargo Tank Level
Very High(97.1%)

NC

CTS

Tank Protection System 3

Cargo Tank Press. High High
(670mbar)

Gas Burning Safety Control (1~4)
Gas Leakage Control
NG Sendout Control

PGB

TPS 1 | TPS 2 GBSC1~4

Shore Connection

Regas Plant

Supplied — . Sol. Valve Box Shore Connection ——————  VRC = Valves (PORT)
By VRC Vendor —|— s.) gﬁ]l‘s’: g’r(geR;l') ESDS Qty -5
o 1.S : Shore Connection
s e Sol. Valve Box Shore (CS?,.'g‘De)Ctm” = [ VRC V,atfvess(STBD)
— (Sol Cont.) R .s.) Close Order ESDS e
— i Cargo Pum
—|—|———= Car %asr\antch %’ty . BD ESDS Y TPS 1
[ R i s P
S SRS o5
—|—> Cargo Switch H/D Compressor
| | e oar Q'ty -2 @=pEP @QIER!
—|—|——— Cargo Switch L/D Compressor
e e e oard Qty -2 EhP EEED
o | e - Forcing Vaporizer
5SS Ghse —|—— L Qty-1 DS
5 —| = | ——r#ECangosSwitch GCU Trip
=\ e oart Qty -1 @S GBSC
Emergency
Sl’g.lotnlil%vlvn FEE e —| = |—r&ECangoiSwitch DF Engine Gas Trip (P & S)
—|—|———— oar Qty - 4 @S GBSC
S —|—|—— Cargo Switch 1GG Blower
—|— oard Q'ty - 2 @=pS TPS 3
sl SNIGCWMBarniess 0 | B —|=|—= cargo Switch No.1/2/3/4 Em'cy Cargo / LNG Feed Pump
(Sol.Cont.) il —|=|— oard LAEN E5DS X TPS 1 NG SO CTRL
Tank —|=|——ssH Ylaglﬁ Box W Tank Filling Valve
an | ] £SH 'ty - 4
Drotaction e Q'ty ESDS M TPS 2
Sl LS, BRI e | /= Sol. Valve Box
(Sol.Cont.) 3 (L.S.) Fuel Gas Valve to Df Engine and GCU(CG938,939)
Tank |—> Qty -2 @RS
Protection
Contrags {SSOIBC%Tte; 7 (T B ———>#Sokt }IIBISV‘)E Box Spray Nozzle Valves
7 : T s ;i Qty -8 @GP EEED ESE
Tank ’
Protection —_ Ship/Shore
Control 3 1.S. Barrier | | PR AL e PNEAl.J- RColnnector ot Air Release Solenoid Valve
(Sol.Cont.) — — 1's. Type E ]<] CLARN ESDS
Gas Burning
Safety s
Control(1~4) R iy
(Sol.Cont.) i ;
Gas Al —— ESDS To Shore
Leakage
Control 1.S. Barrier Air Signal
(Sol.Cont.)
NG
Sendout
Control
Optical Kot ] ESDS
Intzrface From/To Shore
Elect. Connector ESDS
Interface [ From/To Shore [==1B)58) Em'cy Shut Down System
EER Electric Signal 1S Tank Protection System 1
Ship/Shore Link Cabinet 1iZSi78)  Tank Protection System 2
NOTE 1iziE)) Tank Protection System 3
NO : Normal Open Contact gl edaas cosu
NC : Normal Close Contact [€lz5{8) Gas Burning Safety Control
CCR : Cargo Control Room
1.S : Intrinsically Safety " Amri-Seil Supply ESeXEi® NG Sendout Control
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lllustration 4.14.1c ESDS Screen Shot

EMERGENCY SHUTDOWN SYSTEM

Cause Of ESD Trip

(O ESD Total Alamn

(O Hydr Cil Press Low

(O 1 Cargo Tank level Extream High
(O 2 Cargo Tank level Edream High
(O 3 Cargo Tank level Extream High
(O 4 Cargo Tank level Exdream High
(O vapor HOR Press LL

O CTL ArPressure Low < Sbar
@ 'S ESD Sol WY Fower Fail (3C)
@ 5 ESD Sol vy Power Fail [4C)
@ 5 ESD Solvwy Power Fail (BC)
O IS ESD Sol v Power Fail(BC)
@ ELECTRIC POWER FAILL [(CSBD 1/2)

Manual Push Button Station{No Delay)

() ESD Manual Activated

Thermo Fusible Plugs
(O ESD Fushle Plug Activated

Shore Activated ESD

() SHORE TO SHIP LNG ESD
O SHORE TO SHIP CNG ESD
() ESD Pneumatic Press Low Alarm

CTL Ar Pressure(PTO40) 00 ]

ELECTRIC POWER FAIL OVERRIDE

O

DFDE P&S Gas Trip Reset

Tank Protection TPS1

(O 1 Cargo Tank Press Low Low(TPS1)
() 2 Cargo Tank Press Low Low(TP31)
{3 3 Carguo Tank Press Low Low(TFS1)
() 4 Cargo Tank Press Low Low{TPS1)

Tank Protection TPS2

() 1 Cargo Tank Level Very High(TP32)
(O 2 Cargo Tank Level Very High{TPS2)
(O 3 Camo Tank Level Very High(TPS2)
() 4 Cargo Tank Level Very High(TPS2)

Tank Protection TPS3

{0 1 Cangyo Tank Press High High(TPS3)
() 2 Camo Tank Press High High(TPS3)
(O 3Cargo Tank Press High High(TPS3)
() 4 Camo Tank Press High High(TP53)

Important Alarms (Not ESD)

() PC CPU Fail Alarm (Both CPU Fail->ESD)
() 3C Sol Vv Box Hyd Press
() 4C Sol VW Box Hyd Press
() BC Sol VW Bax Hyd Press

@ 8¢ 201\ Box Hyd Press

ESD Override

(O ESD Total Aarm Overnde

(O Electrical Power Fail ESD Override

() Shore To SHIP ESD Cverride

) Pneumatic Press Low ESD Override
{3 1C TK Level EH ESD Cvernde

@ 2C TK Leval EH ESD Cverride

(O 3C TK Level EH ESD Cvernde

() 4C TK Level EH ESD Override

O 1C TK level VH(FILL W Close) Dverride
() 2C TK level VHFILL VW Close) Dverride
) 3C TK level VH(FILL W Clase) Dverride
O 4C TK level VH(FILL W Close) Dverride

Gas Buming Saftey Control

() Gas Buming Safety Conoller 1 Activated P DFDE
() Bas Buming Safety Controller 2 Activated S DFDE
() Gas Buming Safety Convoller 3 Activated P&S DFOE

O oOas Buming Safety Controller 4 Activated GCLI

Gas Leakage Control

() Gas Leakage Controller Activated IN EMR Or CMR

() Port DFDE RM Or GVIJ RM Gas Leakage
() Stod DFOE RM Or GVU RM GAS Leakage
(O GCU AREA GAS Leakage

Misc Alarms

() Master Gas VV{CG338(DFDE))

O Master Gas V/ (CGI3BECL))

@ Port OFDE Fuel Gas Valve (CGI4E)] Trip

@ sthd DFDE Fuel Gas Vabve (CG347) Trip

() LNG/ Forcing VYaparizer Stop

() NO 2 & NO 3 BYR Supply Fans Stop(P&S3)

O Port Gyl BM Or NO 3 E1R Fans Stop

() Sthd BV RM Or NC 2 IR Fans Stop

(O GCU GV RM EXT Fars Stop

() BOG Temp HHAL For CGY33(GCU)

() BOG Temp HHLL For CGY38(DFDE)

(O LD Comp. Stop & Master Gas W Closa(VW/H)
(O LD Comp. Stop & Master Gas W Close(CCC)
(O LD Comp. Stop & Master Gas W Close(ECC)
(O LD Comp. Stop & Master Gas W Close(FCS)
(O Normal Source Power Fall

() UPS Source Power Fai

@ UFS abnormal alarm

Home Page

SHIP SHORE LINK SYSTEM

() Ship Share Link Siystem Atnormal
() Ship Shore Link System Inhibit Ind

REGAS SYSTEM

@ rusible Plug Activated For Regas Plant
@ Regas Plant EMCY Stop
@ NG Sendout ESD W Closed



lllustration 4.14.1d Cause and Effect Chart (DFDE Mode_1/2)
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lllustration 4.14.1e Cause and Effect Chart (DFDE Mode_2/2)
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Category Cause TB No.(I/0 Add.) |Resul v?fu‘e Status | NE| NE| NE| NE| NE| NE| NE| NE| NE| NE | NE| NE| NE| NE| NE| NE|NE| NE |NE|NE|NE| NE [NE[NE[NE| NE | NE | NE | NE [ NE[NE|NE|NE|NE|NE|NE|NE|NE|NE|NE|NENE |NE|NE|NE NEINEINE|NEINE|NE|NEINEINEINE|NE!NEINEINEINE‘NE|NEINE[NEINEINEINE| NE |NE[NE|NE‘NE|NE|NE]NE
LNGC DFDE Mode]LNG MODE (CCC5 MODE SWITCH) 1-59,60(1:01/29) OFF 5C DFDE Mode
#1 Cargo Tank Press. Low Low 1S-AI-02/61,62(Al:12/p0) 21 mbarg | <21 mbarG@ [ ) [ IN [ ] [ ] /000 0|0[(0|0]O [ ]
TPS1 J;ZZ #2 Cargo Tank Press. Low Low IS-AI-03/63,64(Al:12/p1) 21 mbarg | <21 mbar [ ] [ ] [ 1K) [ ] [ ] 0|0/0|/®O|0|0|0O o [ )
low  |#3Cargo Tank Press. Low Low IS-AI-04/65,66(Al:12/p2) 21 mbarg | <21 mbar [ ) [ ] [ I ] [ ] [ ] 0/0/0/0O0 0|00 o [ ]
#4 Cargo Tank Press. Low Low IS-AI-05/67,68(Al:12/p3) 21 mbarg | <21 mbar! [ ] [ I AN ) [ ] [ ] ® 0000|000 (@) [ ]
#1 Cargo Tank (VH 98.5%) 2-39,40(1:02/19) 98.5% OFF (©) [ ]
Lavf;“‘ #2 Cargo Tank (VH 98.5%) 2-41,42(1:02/20) 98.5% OFF O [
w3 #3 Cargo Tank (VH 98.5%) 2-43,44(1:02/21) 98.5% OFF o [ ]
TPS2 #4 Cargo Tank (VH 98.5%) 98.5% OFF o [ ]
#1 Cargo Tank Fill V/V Close Override : OFF [ ]
Override |#2 Cargo Tank Fill V/V Close Override 2-57,58(1:02/28) OFF ®
*2  [#3 Cargo Tank Fill V/V Close Override 2-59,60(1:02/29) OFF [
#4 Cargo Tank Fill V/V Close Override 2-61,62(1:02/30) OFF [ ]
Tank Cargo Tank Press. High High 1S-AI-02/61,62(Al:12/p0) 220 mbarg | >220 mba [ ) [ ) o [ ]
TPS3 ri’;s #2 Cargo Tank Press. High High IS-AI-03/63,64(Al:12/p1) 220 mbarg | >220 mba [ ] [ ] (0] [ )
prgh‘ #3 Cargo Tank Press. High High IS-AI-04/65,66(Al:12/p2) 220 mbarg | >220 mba [ ) [ ] (6] [ ]
#4 Cargo Tank Press. High High IS-AI-05/67,68(Al:12/P3) 220 mbarg | >220 mbai [ ) [ ] o)
Gas Leakage Detected in DF engine rm(p) or GVU rm(p) £ .
Anyone 60% LEL 3-01,02(1:03/00) 60% LEL ON [ ] @) [ ]
GBSC1 - Gas valve unit rm extraction fans both stop(p) or v i
- No.3 E/R supply fan stop(p) 2523,28(003/11) N e 9 S
DFDE/GVU rm (P) fire 3-37,38((1:03/18) ON [ [@)
Gas Leakage Detected in DF engine rm(s) or GVU rm(g) L .
Anyone 60% LEL 3-05,06(1:03/02) 60% LEL ON [ ] o [
GBSC2 - Gas valve unit rm extraction fans both stop(s) or it ¥
— No.2 E/R supply fan stop(s) 3525:2611:05/12) N ) ) o
DFDE/GVU rm (S) fire 3-39,40(1:03/19) ON [] 0] [ ]
Gas Leakage Detected in DF engine rm(p&s) 3-01,02(1:03/00) and ON
or GVU rm(p&s) Anyone 60% LEL 3-05,06(1:03/02) (AND) ® bt hd A 9]0 ol Bt
7 3-23,24(1:03/11) an ON
Gas valve unit rm extraction fan stop(p&s) 3-25.26(1:03/12) 685C3 (ANDY__ (AND) [ ] ( J e e O ol He] (KN J
No2 & No3 E/R supply fans both stop (p&s) 3-29,30(1:03/14) GBSC3 CASETl _ ON [ ] ®| 000 ol10 [ ]
GBSC3  F el gas supply to DF engine temp high-high/low—low 3-33,34(1:03/16) ON ) e |e/@[O olOo [)
; {(1:05/16)or(1:05/17)
DEDEI(BESioasituoped and{(:05/18)or(1:05/19)} ON e L SIESOIO .
Master gas valve close(CG938)(CCC) 1-55,56(1:01/27) ON [ ] [ ] [ 1 1Ke) (@]l [e) [ ]
Master gas valve close(CG938)(ECC) 1-61,62(1:01/30) ON [ ] [ ] @0 O ol0 °
GBSC3 CASE1 |GCU not running 3-15,16(1:08/7) ON
Gas Leakage Detected in GVU rm of GCU or GCU areq| L :
Anyone 60% LEL 3-7,8(1:03/03) ON ° ° o -
Gas valve unit rm of GCU extraction fan stop 3-27,28(1:03/13) GBSC4 (AND)| ON [ ] Q [ )
Fuel gas supply to GCU temp high-high/low-low 3-31,32(1:03/15) GBSC4 CASE ON [ ] [ ) Q [ ]
GBSC4 = -
Master gas valve close from GCU *7 3-45,46(1:03/22) ON [ ] [ ] ® [ ]
Fire alarm in GCU area 2-25,26(1:02/12) ON [ ] [ ] (@) [ ]
Master gas valve close(CG939)(CCC) 1-57,58(1:01/28) ON [ ] [ ] @) [ )
Master gas valve close(CG939)(ECC) 1-63,64(1:01/31) ON [ ] [ ) o [ )
GBSC4 CASE1 |All DFDE MDO/HFO mode 3-13,14(1:03/06) ON
e Gas Leak Detec. in Elec. Motor RM 3-11,12(1:03/05) 60% LEL ON 10 0 000 0000 [ ]
Gas Leak Detec. in Cargo Mach. RM 3-9.10(1:03/04) 60% LEL ON el e [ 301K 1K 1kecl el Nel o) [ ]
NG SENDOUT Gas Leakage around REGAS Plant Gas Sampling System 1-57,58(1:01/28) 60% LEL ON
CONTROL NG Sendout High High Press 3-19,20(1:03/09) 115 barg ON
NG Sendout Low Low Temp. 3-11,12(103/05) -5°C ON
Both CPU Failure *4 000000000 O ® 000 OO OGO OGO OG® OGOGO O 0|00 (e]lel[elle] o 0/0/0 00 0O o000 [ I AN ] 000000 000 OO [ ]
PLC FAIL
CPU Failure (One of Them) *5 [
POWER TEST fNormal Source Power Fail £-61,62(PW1) AND oN |e|le/e|e/e|e/e/ee e o oo eeee e eeeeeee o o000 o|o|o|o o/o|jo|o 000 o000 0o/0e ooeee e oooee |0
UPS Output Power Fail 6-83,84(PW2)
Notice * Revision
*1 When ESD Inhibit is selected, ESDS is not operated. Rev.0 Prepared for Approval (July 25, 2013 )
*2 When Override is activated, ESD or TPS2 is not operated. *4 When Both CPUs are failed, ESD is activated and all output signals are turned off.

*3 Each tank level alarm(Ext. High or Very High) is generated according to each tank condition. *5 When one of the redundant CPU is failed, an alarm for the CPU failure is generated and passed to IAS.
% Prg Trip Pressure Set Point which can be set by "PNEU. SETTING SWITCH (TRIP)" in CCR.



lllustration 4.14.1f Cause and Effect Chart (FSRU Mode_1/2)
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lllustration 4.14.1g Cause and Effect Chart (FSRU Mode 2/2)
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Note : : A = |zl2 2558 5 cl |3
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= o 2l1glg|e 918 |c |o a | o 2lel|e|e|elele|e
3 < E|E|E|E 810 || o [ zlz|z|z|z |22k -
(&) 3 81818(8 RS o | S © EEly o|o|lo|lo|o|o|o|d =52
2 slalzlzl.| 2] (5151515 2121312131233 21888 slslsls]5l5]5]5 SES
s 0 I L B clo|lo|lo slojolol | s |e e RIEIE|F 221818181818 (83 235
> o ! B B e S s e B | it e < o P o e B I IR L L e N P P PR P A R A A A R A b
° 2l1o|elele|2|2|2|lale (2lslalala A G B B I - I 7 O B Rl G I B e e e
&% =R R = N N N N e I O - - - EIEIRIEl 6 |8 | BB RIEIE(E|E[E|IR(Elele]|e]ele]|e|e]|e
Category Cause TB No.(I/0 Add.) Result Vileule Status NE|NE[NE|NE|NE[NE|NE[NE[NE| NE |NE[NE|NE[NE|NEINE|NE| NE |[NE|NE|NE[NE|NE{NE|NE| NE | NE | NE | NE | NE{NE|NE[NE|NE[NE|NE|NE|NE|NE[NE|NE|NE|NE|NE|NE NEINE|NEINE|NEINEINElNEINEINEINEINElNE|NE|NE|NEINEINEINEINEINEINE]NEINEINE[NEINEINEINEINE
FSRU Mode [FSRU MODE (CCC5 MODE SWITCH) 1-59,60(1:01/29) ON FSRU Mode
Tank [LCargo Tank Press. Low Low S-AI-02/61,62(Al:12/00) 21 mbarg | <21 mbarG| @ [ ] [ ] [ ] 00006 O 0l0[/0]O [ )
Ps1| press, |[f2.Cargo Tank Press. Low Low S-AI-03/63,64(Al:12/01) 21 mbarg | <21 mbarG [ ® [ ] ([ ] 0/0/0/0 O 00O Q [ )
low |[#8.Cargo Tank Press. Low Low S-Al-04/65,66(Al:12/02) 21 mbarg | <21 mbarG [} e e 0 [ ) 0000 O/ 0|00 Q [ ]
#4 Cargo Tank Press. Low Low S-AI-05/67,68(Al:12/03 21 mbarg | <21 mbarG [ o e [ ) 0000 O 0|00 (O] ([ ]
Tank #1 Cargo Tank (VH 97.1%) 2-39,40(1:02/19) 97.1% OFF Q [ ]
lewsl |2 Cargo Tank (VH 97.1%) 2-41,42(1:02/20) 97.1% OFF ) [
*3 #3 Cargo Tank (VH 97.1%) 2-43,44(1:02/21) 97.1% OFF Q [ ]
TPS2 #4 Cargo Tank (VH 97.1%) 2-45,46(1:02/22) 97.1% OFF Q [ )
#1 Cargo Tank Fill V/V Close Override 2-55,56(1:02/27) OFF
Override [#2 Cargo Tank Fill V/V Close Override 2-57,58(1:02/28) OFF
*2 #3 Cargo Tank Fill V/V_Close Override 2-59,60(1:02/29) OFF [ ]
#4 Cargo Tank Fill V/V Close Override 2-61,62(1:02/30) OFF [ ]
Tank #1 Cargo Tank Press. High High S-AI-02/61,62(Al:12/00) 670 mbarg 1>670 margG [ ] [ ] o [ ]
e m:’s’s #2 Cargo Tank Press. High High S—AI-08/63,64(Al:12/01) 670 mbarg 670 margG [ [) @)
Highv #3 Cargo Tank Press. High High S—AI-04/65,66(Al:12/02) 670 mbarg 1>670 margG [ ) [ ] Q K ]
#4 Cargo Tank Press. High High S-AI-05/67,68(Al1:12/03 670 mbarg P670 margG [ ) [ ] Q
Gas Leakage Detected in DF engine rm(p) or GVU rm(p) i E
Anyone 60% LEL 3-01,02(1:03/00) 60% LEL ON ° O [ ]
GBSC1 — Gas valve unit rm extraction fans both stop(p) or » % °
— No.3 E/R supply fan stop(p) Ja23:2aliosin) o L o
DFDE/GVU rm (P) fire 3-37,38((1:03/18) ON [ ] Q ([ ]
Gas Leakage Detected in DF engine rm(s) or GVU rm(s) o .
Anyone 60% LEL 3-05,06(1:03/02) 60% LEL ON [ ] o [ ]
GBSC2 — Gas valve unit rm extraction fans both stop(s) or v g °
— No.2 E/R supply fan stop(s) Sa20zolliisa) ) S o
DFDE/GVU rm (S) fire 3-39,40(1:03/19) ON [ ] Q [ ]
Gas Leakage Detected in DF engine rm(p&s) 3-01,02(1:03/00) and ON
or GVU rm(p&s) Anyone 60% LEL 3-05,06(1:03/02) (AND) bt ®9 O ofo b
3 3-23,24(1:03/11) and ON
Gas valve unit rm extraction fan stop(p&s) 3-95.26(1:03/12) BsC3 (AND) | (AND) [ ] ® e O o0 o0|0
e No2 & No3 E/R supply fans both stop (p&s) 3-29,30(1:03/14) FSRU Mode ON [ ) |0 O [0} 6] ([ ]
Fuel gas supply to DF engine temp high-high/low-low 3-33,34(1:03/16) ON ® 10/ O (@)L e] [ ]
S {(1:06/18)or(1:05/17)}
DFDE (P&5) gas tripped and{(1:05/18)or(1:05/19) o e © K S
Master gas valve close(CG938)(CCC) 1-55,56(1:01/27) ON [ ) /e O ol0 [ ]
Master gas valve close(CG938)(ECC) 1-61,62(1:01/30) ON [ ] /0 O olO °
GBSC3 CASE1 [GCU not running 3-15,16(1:03/7) ON
Gas Leakage Detected in GVU rm of GCU or GCU area o 5
Anyone 60% LEL 3-7,8(1:03/03) ON ° (@) [ ]
Gas valve unit rm of GCU extraction fan stop 3-27,28(1:03/13) GBSC4 (AND) ON [ ] (@) [ ]
Fuel gas supply to GCU temp high—high/low—low 3-31,32(1:03/15) FSRU Mode ON [ ] (@) [ )
GBSC4  [Cod8s = :
Master gas valve close from GCU *7 3-45,46(1:03/22) ON [ ] Q ( ]
Fire alarm in GCU area 2-25,26(1:02/12) ON [ ] Q
Master gas valve close(CG939)(CCC) 1-57,58(1:01/28) ON [ ] [©) (]
Master gas valve close(CG939)(ECC) 1-63,64(1:01/31) ON [ ] (@] [ ]
GBSC4 CASE1 [All DFDE MDO/HFO mode 3-13,14(1:03/06) ON
Gl Gas Leak Detec. in Elec. Motor RM 3-11,12(1:03/05) 60% LEL ON ( ] ([ ] [ ]
Gas Leak Detec. in Cargo Mach. RM 3-9,10(1:03/04) 60% LEL ON [ ] [ ] [ )
NG SENDOUT Gas Leakage around REGAS Plant Gas Sampling Syste: 1-41,42(1:01/20) 60% LEL ON
CONTROL NG Sendout High High Press 3-19,20(1:03/09) 115 barg ON [ 1 | @ Q
NG Sendout Low Low Temp. 3-11,12(1:03/05) -5C ON [ ] [ ] (@)
pLCFAIL  [Both CPU Failure =4 [ ] [ 1K ] 0/0/0/ 0/ 00000 0/0 00|00 Qlol0l0]0 0/0/0/00/0 00000 OGO
CPU Failure (One of Them) *5 ([ ]
S e e T AND oN |e/e/eelele|jeee o oo e e eee e eeeeeeeoofofo olo|o|ojoc|e|e|e|e|e|e e/ee|ee e ee |eeeeeeee eoeeeeeeeeeeoe
Notice * Revision
=1 When ESD Inhibit is selected, ESDS is not operated. =4 When Both CPUs are failed, ESD is activated and all output signals are turned off. Rev.0 Prepared for Approval (July 25, 2013 )
*2 When Override is activated, ESD or TPS2 is not operated. =5 When one of the redundant CPU is failed, an alarm for the CPU failure is generated and passed to IAS.

*3 Each tank level alarm(Ext. High or Very High) is generated according to each tank condition. % Prg: Trip Pressure Set Point which can be set by "PNEU. SETTING SWITCH (TRIP)" in CCR.
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lllustration 4.14.2a ESDS Pneumatic System
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NOTES

1. All Cables and
Connections are Yard
Supply Unless Otherwise
Stated

2. Consult Relevant Project
Specific Shipside Box
Drawings for Details of Box
Dimensions and Cable
Entry Gland Sizes
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