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ABSTRACT : This paper describes a system for LNG carrier’s loading and discharging work education. This system consists of three
modules(aargo work simulation, ballast work simulation and loading calculation module), and could be a useful to train mariners boarding on
LNG carrier so as to take a suitable action while their ship maneuwering and cargo handling
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2.2.1 LNGC Cargo/Ballast Simulator®| Modeling €<

2.2.1.1 Cargo Simulator g
B Cargo Containment System (4 sets of cargo tank)
M Cargo Piping System
- liquid header line

vapor header line

spray header line
- fuel gas & vent line
- inerting & aeration line
M Cargo Pump
- main cargo pump (8 sets)
- stripping/spray pump (4 sets)
B Cargo Compressor
- H/D(High Duty) compressor (2 sets)
~ L/D(Low Duty) compressor (2 sets)
M Boil-Off Gas Warm Up Heater (2 sets)
B LNG Vaporizer (1 set)
¥ Forcing Vaporizer (1 set)
B CTS (Custody Transfer System)
M Nitrogen Generator (1 set)
M Inert Gas Generator (1 set)
W Valve Remote Control and Emergency Shut Down
(ESD) System
- cargo and ballast valve remote control system
- emergency shutdown (ESD) and cargo tank
protection scheme
M Gas Management System
B Relief Systems
- cargo tank relief valves
- Primary and secondary insulation space relief valves

2.2.1.2 Ballast Simulator g%
M Ballast System
- ballast tank
- ballast pump (3 sets)
- eductor (2 sets)
- piping and valves

2.2.1.3 Loading Computer G
M Loading Computer System
- Cargo simulator / Ballast simulator$} A2 Q3%
AAE.
- Draft, Trim 2 st 2 7M.

) Heeling 5& %

2.2.2 LNGC Cargo/Ballast Simulation ¥4

2.2.2.1 Simulation ¥9Y
M Primary and Secondary Insulation Space Pressurizing
- insulation space inerting
- in service test
M Post Dry Dock Operation
- initial insulation space inertirig



- drying cargo tanks
~ inerting cargo tanks

gas filling cargo tanks

cooling down cargo tanks
M Ballast Passage
- cooling down cargo tanks prior to arrival
- spraying during ballast voyage
B Loading
- preparation for loading
- cargo line cool down
- to load cargo with vapor return to shore via HD
compressor
- deballasting
B Loaded Voyage With Boil-Off Gas Burning
- loaded voyage with normal boil-off gas burning
- loaded voyage with forced boil-off gas burning
M Discharge with Gas Return from Shore
- preparation for unloading
- liquid line cool down
- unloading & ballasting
B Pre Dry Dock Operation
- stripping and line draining
- tank warm up
- inerting & aerating
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2 INGC9 cargo/ballast simulator® A3t Zzte] 48
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Table 1 Steady—state simulation versus dynarmic simuilation

Steady-State Simulation
Algebraic mass balance
model

Dynamic Simulation
ifferential S
ance

Dl g

Algebraic r%r(l)(algy balance

Alggbraie momentum | Do el
therlr%rlxggyrl(r)lgirﬁcs Rig {%%?rﬁcs
No hydraulics Hydraulics
No control model Control model
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3.2 System Configuration

B LNGCY w3 cargo/ballast simulators T2 9
Fig.134} 5t ¢ student/operator station® 1t 9]
instructor station® & +A €t}

o],

Cargo/Ballast Simulator Room

/Operator S

- Simulation Engine

- Process & Contro Modet

- MMI (Man-Machine interface)

oo o g Qg

Instructor Station

- Event Scenario
- Performance Evaluation
- Record Keeping

Fig. 1 System Configuration
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