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(=) 4 FHALT.08 2 H2 K%M R AP
BE- R T E il QR TR

Knowledge, understanding and proficiency

Total hours
for each
subject area
of required
performance

1.1IMONITOR THE OPERATION OF ELECTRICAL, ELECTRONIC|
AND CONTROL SYSTEMS

ERRP - T rindl xSk T

1.1.1 BASIC UNDERSTANDING OF THE OPERATION OF
MECHANICAL ENGINEERING SYSTEMS

R AR B rh G e

.1Prime Movers, Including Main Propulsion Plant

I R 20
.2Engine Room Auxiliary Machinery 20
#aga
.3Steering Systems 4
#ﬁ’ # ,;li o
.4Cargo Handling Systems 28
b B
.5Deck Machinery 18
PR
.6Hotel Systems
AP f{ 12
1.1.2BASIC KNOWLEDGE OF HEAT TRANSMISSION,
MECHANICS AND HYDROMECHANICS 14
L I S R B L S
1.1.3ELECTRO-TECHNOLOGY AND ELECTRICAL
MACHINES THEORY 75
w1 ARE TSN G
1.1.4FUNDAMENTALS OF ELECTRONICS AND POWER
ELECTRONICS 45
I ER AR T PN AAH
1.1.5ELECTRICAL POWER DISTRIBUTION BOARDS
AND ELECTRICAL EQUIPMENT 60
fea FEWT KA
1.1.6 FUNDAMENTALS OF AUTOMATION, AUTOMATIC
CONTROL SYSTEMS AND TECHNOLOGY 40
po#s it s pods i)k Sifodie il A R
1.1.7INSTRUMENTATION, ALARM AND MONITORING
SYSTEMS 45
RE-RE: R EBT
1.1.8ELECTRICAL DRIVES 30
T BB
1.1.9TECHNOLOGY OF ELECTRICAL MATERIALS 15
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Total hours

for each
Knowledge, understanding and proficiency subject area
of required
performance
T4 R
1.1.10 ELECTRO-HYDRAULIC AND
ELECTRO-PNEUMATIC SYSTEMS 16

TE RICT B B

1.1.11 APPRECIATIONS OF THE HAZARDS AND
PRECAUTIONS REQUIRED FOR THE
OPERATION OF POWER SYSTEMS ABOVE 1,000

VOLTS 5
AZiF 1000 Rk FF 2 b e 4 ke T 2 SR }f;rj:%, 35 R
P iE
1.2 MONITOR THE OPERATION OF AUTOMATIC CONTROL
SYSTEMS OF PROPULSION AND AUXILIARY MACHINERY
TARJE ol B SRR p B ] K Sandk (T
1.2.1 PREPARATION OF CONTROL SYSTEMS OF
PROPULSION AND AUXILIARY MACHINERY 15
FOR OPERATION
P TR & S od B s R ]k s
1.3 OPERATE GENERATORS AND DISTRIBUTION SYSTEMS
F R Iefen ok FLandk (¥
1.3.1 COUPLING, LOAD SHARING AND CHANGING
OVER GENERATORS 6
BE P ETfor g T
1.3.2 COUPLING AND BREAKING CONNECTION
BETWEEN SWITCHBOARDS AND DISTRIBUTION 6
PANELS
B2 g2 BFanfg & {odr i i 4%
1.4 OPERATE AND MAINTAIN POWER SYSTEMS IN EXCESS
OF 1,000 VOLTS
o 4zE 1000 KT Rk s
141 HIGH VOLTAGE TECHNOLOGY 15
B W R PT
1.4.2 SAFETY PRECAUTIONS AND TECHNOLOGY c
e N A o
1.4.3 ELECTRICAL PROPULSION OF SHIPS,
ELECTRICAL MOTORS AND CONTROL SYSTEMS 15
® 4 qnigdpdg ~ T W odnd] ks
1.44 SAFE OPERATION AND MAINTENANCE OF
HIGH-VOLTAGE SYSTEMS 12

BBk shd Rk e o

1.5 OPERATE COMPUTERS AND COMPUTER NETWORKS ON
SHIPS

W T BT Ay A0 R T e gk 1T
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Total hours
for each
Knowledge, understanding and proficiency subject area
of required
performance
1.5.1 MAIN FEATURES OF DATA PROCESSING 45
By L eh & F
1.5.2 CONSTRUCTION AND USE OF COMPUTER
NETWORKS ON SHIPS 30
dp PR Rt ¥
1.5.3 BRIDGE BASED, ENGINE ROOM BASED AND
COMMERCIAL COMPUTER USE 45
Sk~ WAGTeE T it
1.6 USE ENGLISH IN WRITTEN AND ORAL FORM
BEL e for FA58 i #
1.6.1 ENGLISH LANGUAGE 30
# 2 (%2 IMO £ #5354z 3.17)
1.7 USE INTERNAL COMMUNICATION SYSTEMS
ORI Ak SLenig t
1.7.1 OPERATION OF ALL INTERNAL
COMMUNICATION SYSTEMS ON BOARD 15
fdp b poFRAE Ak Sengk i
LE- DR T2l AR ) AR 686
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BEC D RABGE(EETR)

Knowledge, understanding and proficiency

Total hours for
each subject
area of required
performance

2.1 MAINTENANCE AND REPAIR OF ELECTRICAL AND
ELECTRONIC EQUIPMENT

TR F KA A E oL

211 SAFETY REQUIREMENTS FOR WORKING
ON SHIPBOARD ELECTRICAL SYSTEMS
Bl RPRFITFNE LR

15

21.2 MAINTENANCE AND REPAIR OF
ELECTRICAL SYSTEM EQUIPMENT,
SWITCHBOARDS, ELECTRIC MOTORS,
GENERATOR AND DC ELECTRICAL SYSTEMS AND
EQUlPMENT

ARFGRR B HRE RE LI F BT
Bk ek A

20

213 DETECTION OF ELECTRIC MALFUNCTION,
LOCATION OF FAULTS AND MEASURES TO
PREVENT DAMAGE

WPl T e 0 RS ST A edy %

10

214 CONSTRUCTION AND OPERATION OF
ELECTRICAL TESTING AND MEASURING
EQUIPI\/IENT

TR R R A ok i

15

2.15 FUNCTION, CONFIGURATION AND
PERFORMANCE TESTS OF MONITORING
SYSTEMS, AUTOMATIC CONTROL DEVICES,
PROTECTIVE DEVICES
fbgr Y BT Bk 0 B4 e ol
i iRl

20

216 THE INTERPRETATION OF ELECTRICAL
AND ELECTRONIC DIAGRAMS

SR EU

30

2.2 MAINTENANCE AND REPAIR OF AUTOMATION AND
CONTROL SYSTEMS OF MAIN PROPULSION AND
AUXILIARY MACHINERY

AR B EE BRI B od ] f Senin A foa i

221 MAINTENANCE AND REPAIR OF AUTOMATION
AND CONTROL SYSTEMS OF MAIN PROPULSION
AND AUXILIARY MACHINERY

eI e R B 1 o] )

30

2.3 MAINTENANCE AND REPAIR OF BRIDGE
NAVIGATION EQUIPMENT AND SHIP
COMMUNICATION SYSTEMS

’i%“f‘? ﬁ_“}ﬂ’ 7}%%—3 2K df‘f\?ﬂ’ 43 1 = /,4 5
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Knowledge, understanding and proficiency

Total hours for
each subject
area of required

performance
2.3.1 MAINTENANCE AND REPAIR OF BRIDGE 39
NAVIGATION EQUIPMENT
kA EAGR A e e
232 MAINTENANCE AND REPAIR OF  SHIP 15
COMMUNICATION SYSTEMS
dpdail 3k b Ao e
2.4 MAINTENANCE AND REPAIR OF ELECTRICAL,
ELECTRONIC AND CONTROL SYSTEMS OF DECK
MACHINERY AND CARGO-HANDLING EQUIPMENT
T T FB R 8 el P ERF R
iy
2.41 MAINTENANCE AND REPAIR OF ELECTRICAL, 15
ELECTRONIC AND CONTROL SYSTEMS OF DECK|
MACHINERY
R Laf ol A DRI S A - g
Ex
2.42 MAINTENANCE AND REPAIR OF ELECTRICAL, 20
ELECTRONIC AND CONTROL SYSTEMS OF
CARGO-HANDLING EQUIPMENT
T R F o AP ]k e e
A
243 ELECTRICAL AND ELECTRONIC  SYSTEMS 15
OPERATING IN FLAMMABLE AREAS
e h PR R AWIeT Tk Sandk T
2.4.4 SAFETY AND EMERGENCY PROCEDURES 5
% > AcE IR
2.5 MAINTENANCE AND REPAIR OF CONTROL AND
SAFETY SYSTEMS OF HOTEL EQUIPMENT
AREARAEE > L ROERR R
2.5.1 MAINTENANCE AND REPAIR OF CONTROL AND 30
SAFETY SYSTEMS OF HOTEL EQUIPMENT
AREGLPEL > L foal
R Y T EIC L N2 279
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+ MG TRAIMIMG AUS HOCHSCHULSICHT WORKSHOP  LMNG
QUALIFIFTERUMG * (2015.03)

«  LMG AS MARIME FUEL (Poten 8 Partners)

»  Guidelines, Requirements & Training for Vessels Carrying Matural Gas as

Fuel (M. K. Doyle, USMRC 2014.09.04)
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ARNLNGEEES=

BAMNLNGRES =

» 2008F10BEEE=4AE8S(IMO) B5EERESZES
(MEPCO)EFES8REEZ T : BER T "HMHSERAEEES
#I(MARPOLBF6(ANNEX VI) BHEEE -

& SLoi iR e

FRR TR AN

1.5% 4.50% 2| e
2012/1 /115 M poansein

1.0% 3.50% '_u_\‘—lﬁz.,m et
e

0.10% 0.50% 2005 sk L] 2015 2000 BOXE
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RAMNLNGRES =

AE/C NOx BRI B - EE IR E AR 130kw Ll ERTESH
S [%E - A ANATEE H B B S (SR BRTE 8538 0 Al = 8 T EIHVHE Fl#5 4

p_— : LRI/ T R

Tier

n< 130 130< n <2000 n > 2000

Tierl 17.0 45%p0-2 9.80
Tier I 14.4 44*p0-2 7.70
Tier lll 3.4 9¥*n0-2 1.96

AnnexVl of the MARPOL Convention

BERE Hll (& 151 (ECA)

HeprER - RS - IDERETAE - JEE L EE IR

Hitrih A0S AR ~ fa B0 « I ~ SRt - A - e - o
LB R EE I R E P ¢ O RS T A B ar R N
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BERG=R

- FRERZES  BREREEENSERENRENER
£ DIFS01%MNEXK - ZmatFEEHERTEERES »
mMERFEES -

- EEBERBLEES  KEAESTEEYRFIRRZEM
E0.1%I= AR B ERFEREKIRKES
(EERLZRESLEY  mMETHRMETOEE -

- EEEAETWALNGHR  HRINGF=AWSEEY » E
FERRAsfE_ ol EFRE85%mE LY ( NOx ) RYHBERL -
100%FEETRE{E¥(SOX) BRI AP 25% _ |51 (CO2)
R E

SOx Scrubber

HER.E 8 %40 (Exhaust GasCleaning System)
EFXFIEFE LU ACRERR - BRRER
B2 RAVHEREEAR R EININaOH)BIHEET » 35
i HERPAD sox T LAPF0 » miEREkL soxad
' EEﬁg’%fﬁ%?B?ﬁ;ﬁﬂﬁ&?kﬁ']%?ﬁﬁ?gi@&Jk

e i/ =1

CLOSED LOOP

Zoro discharge
in enciosed ares

D and
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BIERARERM BRI S

LNGE Lha IR HRY = F B

ERRIRE-

- B8Rt (DNY) = "ERERMEE - 2030FHEED L A
HEESP 2 THEESENESFEZTIYR  FEERET
LNGHER SRS NRE EF S mFEHNE - HEr100%am EhH -
85% 2 mE{L#FI25%m " St « |EMEM -

EBEES

- ZEEABMES SEEERERH - PET AEEELESES
EEEEAEML R EAARESHRHSEATREERFE - R
E%QLNGE%EEP?&%EE%@E A BERE R A SAREED

- EFLNGEeSHERE BEBXSS/EEESEN HE &
EFHNENZERIRNRENE—H2E - EMAERRERE
BEE  BREEE - BHEEEMEE  RiEXAEESRHA
FaNEsASEEMDO)ERSIH
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LNGE s AR R F B S

« EEME

— INGEGMMEFI0ZERFrE2£HE - BFE—8
ZLHERSH WEEBBREART  FEHERE
SMBERESE - L5 RRRRIVEER RS (R
FIiEE B 2600 » IRIFEER0.5%~4.1% ; RAmME
%650 °c : RIFEEL.6%~14.57%) - #ERZE LXK
T ARENEAREENAEENS -

TEERGFNRE

- BEERINEEZRFRS  ZRFNEEET
LNGIER ARG 2 A RAES -

LNGRATY Aa #2115 3¢ K 2.

TR
EHRER
JIIDES Y BEY
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Current Situation & Technical Trends

Typical system configuration

[1] 4 stroke DF or Gas Engine /
Electric Propulsion

v | Track records of ferry, OSV
etc.

[2] 4 stroke DF or Gas Engine / B AT
coupling with propeller via R/IG o i

v | Track records of chemical tanker| gl o
tugboat etc. ]

[3] 2 stroke Dual Fuel Engine /
direct coupling with propeller
v | No track record

(will apply to US coastal container
carriers , LNGCs in near future)

Current Situation & Technical Trends

Gas fuel engine types 1/2

[1] 4 Stroke Gas Engine [3] 2 Stroke Dual Fuel Engine
+ Mitsubishi: GSR + MAN: ME-GI
- Rolls Royce: Bergen « (MHI: UEC-LSGI)*
+ (Kawasaki)* 31 s n Pilot OI"I\‘

[2] 4 Stroke Dual Fuel Engine

« Wartsila: 50DF, 34DF, 20DF
- MAN: 51/60DF

« Hyundai: HIMSEN

+ (Nigata Power System, Daihatsu, Yanmar)*

’

pilotoilor > [4] 2 Stroke Dual Fuel Engine
Spark Plug

Neewowmenn--

(pre-mixed lean burnsystem)
«  (Wartsila: . i
RT-flex DF)*
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Current Situation & Technical Trends

Gas fuel engine types 2/2

Spark plug Filot oil

T [1] 4 Stroke [2] 4 Stroke [3] 2 Stroke
¥pe Gas Engine DF Engine DF Engine

Gas SUpply 4~5 bar 4~5 bar 300 bar
pressure
NOx Tier lll Conformable Conformable SCR, EGR, etc.
S0x ECA Conformable Filot oil :Low sulfur fuel oil
Methane slip 1~2% 1~2% Mil
. =80 Methane =80 Methane No specific
Lol ey number number requirement
Records Good Good Mil
Knocking concem Knocking concern Safety assessment for
Propulsion back up Fuel consumption on HP system required
DAAE systemn required FO mode (low

compression ratic)

Current Situation & Technical Trends

Common concerns of gas fuel engine

|
1
i J———— «~Gas supply
:

o~ Higher risk of leakage ’ Can be tackied by special seals
from flange joints

v Knocking (abnormal combustion) Pre-mixed burn type
« There are defined knocking & combustion failure area due to pre-

mixed lean-burn combustion

- Stable combustion area is influenced sensitively by air-fuel ratio,
temperature of gas supply, composition of fuel gas, etc

. Can be managed by improvement of combustion control

coslcncy
“Air-fuel ratio

v Methane slip (Emission of unburned methane)

Main causes:

1. Blow-by during overlap

2. Unburnt gas in interspaces

3. Internal boundary area of
combustion chamber

Can be reduced by
technical improvements

| R S —————
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Current Situation & Technical Trends
Gas fuel storage tank types

Independent Independent ‘ Independent Membrane
Tank Type A Tank Type B | Tank Type C
./ L

—

< 0.07MPa High pressure =0.025MPa
Records i Nil i
Nil (under consideration) Good Nil
Complete Partial secondary No secondary barrier Complete
secondary barrier barrier Volume efficiency. secondary barrier
Good volume Volume efficiency: Cytindrical: Low Good volume
Features efficiency Sphencal - Low High reliability efficiency
No records of Prismatic : Good

Sloshing concem
LNG tank High refiabiiity

Gas Fuel Storage Tank Location

= Abt. twice volume of FO tank (calorie equivalent)

= Tank location limited by rule requirements

= On deck arrangement

Mo reduction of cargo capacity

Simple arrangement
Tank size limited by the deck space

Source M Faees TUNTeANE SO e

it e T

= W
Protection from mechanical damage £ -

artlls, TeSearator i Peormobe Unes of UNGH

»  Under deck arrangement
— For ships with small space on deck

— Reduction of cargo carrying capacity

Soarre
R Ny S—

— Safety against gas leakage in enclosed space (tank
connection space) FFlEEBEAEA=EAERLERE
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Current Situation & Technical Trends

LNG bunkering (1/2)

v Possible bunkering procedures

[Ship to ship transfer type] [Direct supply type)
« Fuel supply from other ship or barge + Fuel supply from ashore facilily )
.mg.“tnm’:omLmW‘hb ‘,_,’, H’-‘.

- e

———————
Berthing. ang suppled from UNS barge

- -

[Tanker truck type] [Tank container type)
+ Fuel supply from tank truck « Fuel supply with storage tank containers
Tanker truch
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Current Situation & Technical Trends

LNG bunkering (2/2)

v Ports under consideration of LNG fuel supply :
Goteborg (Norway), Zeebrugge (Belgium), Rotterdam
(Netherland), Stockholm (Sweden), Singapore, etc.

v Standard of LNG bunkering interface (operation,
equipment, etc.):
ISO/DTS 18683, Guidelines by relevant organization
v Risk assessment to establish safe bunkering
procedure :
Potential hazard : leakage, overfilling, overpressure,
gas vent, fire, collision, loss of power, etc.

MSC.391(95)-IGF E#=2
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IGF Code History

* 2004 Proposal from Morway to develop Gas Code

= 2009 Interim Guidelines adopted in June 2002 Rescolution M3SC.285(86)

= 2009 The development of the IGF-Code started

= 2013 It was agreed to finalize the Code for Natural Gas as a first step.

)

= 2014 Approval in principle at MSC 94
= 2015.06.11 Adoption at MSC 95
= 2017.01.01Entry into force 1. lanuary 2017

A\
et

IMO

IGF /T

BRR2017 F£1 A1 HRMERESNWE » ERARENE
fhEFPIEFARI500 GTELL ERIM:ME - B-RERRIGC REI
ERTHRREESEMN -

IGFEZriz R EREREME(FIILNG) R8T - &
BERRHENNE =5  EEAETEEFEFIEERITENE
X BRATEERRREK - ASREREEERERE -
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Some key points in IGF Code

Requirement to perform risk analyses to document safety
including guideline of the extent of the risk analyses.[EE%47)

Special requirement for collision forces length- and
sideways (il EEF =)

Bunker system and bunker procedures for LNG
Qualification for crew on board LNG/Gas ships

Engine, piping and LNG tank system in according to approved
Classification Society(E B EEET S ETEREBRERA)

Testing of ship operations before going into service

Safety Concept

Prevention from formation of an explosive atmosphere (e.g.
ventilation, operation of equipment over UEL or below LEL,
gas detection and warning system)E R m LB ERIEE

Exclusion of igniting sources by design measures (no surfaces
at or over ignition temperature of critical substances, neither
electrostatic nor electric ignition sources, no spark generation,
no open flame)BEEREKE « FEBIKEE BEEIL B

& + |ERK

Limitation of the effect of explosion. Safety measures against
dangerous overpressure (safety valves, explosion proof design,
flame arresting piping equipment)[EEIEEEE « 2268 + [HIE
Hit HETERE
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IGF Code Structure

Fire safety
= xplosion prolection
Ventilation
Goal and functional requirements 1.1 Electrical installation
General requirements h Control, moniloring and safety
Specific requirements for ships syslems

using natural gas as fuel Additional requirements for ships

Ship design and amangement using Ethyl or Methyl Alcohol as fuel

Fuel containment =

Material and General pipe design
Bunkearing

Fuel supply to consumers

Part C
Pawer genaration (including
propulsion and other energy Ch.AT Training and operational
converters requirements

Major requirements : Fuel Tank Location

v Minimum distance from shell plating:
- Protection against effects of external damage caused by collision, grounding,
fire or other possible operational damage

NANNSSSK
N  Location of N
fuel tank s

N

installation

~ Passenger ships : Lesser of B/5 or 11.5m
1 Other ships : Smaller than B/S accepted

Lesser of
B/15S or 2m

ClassNK “Guidelines for Gas Fuelled Ships” = “d” in New IGC Code 2.4

1 V=1,000m° :d=0.80m;

.2 1,000m® =V =5000m? :d=0.75+ V x 0,20/4,000;
.3 5000m° =V =30,000m° : d=0.8 + V/25,000;

4 30,000m° SV :d=2m

(V: Tank volume, d: distance from ship’s outer shell)
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Major requirements : Fuel Tank Installation below Open Deck

¥ Space 5u:-r22:d?1;t;:rf::}tcc';15npe:::ns & valves JM;i:ST:::a\;ZILeDE;LUEILd}QWW

¥ Gas tight toward adjacent space . T
v
¥ Safely contain any leakage from the tank (Design o~ Eg:;:ﬁ;t ;?i?a;?n:ﬂld space

temperature same as fuel tank) B
+ Thermally insulated fram hull structure | Bilge well low temp. etc.
7 Lower Explosive Limit (LEL)

; L | Fite danspes
Dieect sccess mp | @ Exhaust ventilation fan

f "'Ir Colferdam 2S00 mim
"_."'r"' {may be exempted for Type © Tank)

Engine Room

Gas Engine

Gas Fuel Tank “. A0 Class fire insulation

Passenger Ferry “Viking Grace” & Bunkering Ship “SEAGAS
v Delivery: Jan 2013, M/E: DFD (Electrical propulsion, Quad-engine, Twin-propeller)
v 2 LNG fuel tanks are installed on open deck aft space

BN TUTKU and Stockholm

Length £ Main engines 4% Wartsila 8LSODF,
Breadth 31.8m 7600 kW per unit

GrY 57.000ton [ LNG fuel 2 %Type C cylindrical
1

Service abt. 22 : tanks ;moox zoo':: tanks,

speod knots H

Passenger 2800 Reference: Viking Grace Home Page

Activitiesof ClassNK - LNG Fuelled Ships
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MS Ostfriesland completes first LNG fueling

* by using LNG the MS Ostfriesland will save more than
one million litres of marine gas oil per year

MSC.396(95)-

STCW2AAIEL

=3

Training for Gas Fueled Ship Crew
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Training for Gas Fuelled Ship Crew

« IGFE% » FE17EHERERE - BIraERERRSFmAEASHE
EESTCW A H BT EENIEINIEEE -

- BEZEESE (MSOTMERSTCWEHMNEREEE  E6/E
SKIRIERIGFEEFRSERIAM E 2R - 85 - fa SEIEE
EASEFIRIEEESHEERER -

« MSCO4#z & 7 EEEREuEMERT MMM FEBmSE
AFHERBAISTCIWEHNFAEREEESE -

» MSCOSEFEN R T EREEASEmEERIR R EF
B EEHRERRHSTCOWASHFRERIETE » #42015F6H11
B3 BIiEEMSC.296(95)FIMSC.397(95) F 2= (Resolution) -

. BEEESESER . SIOWALNTNSENEEESN2017E]
B1HEY - ERERE L\ Saes BE /) Z(SOLAS)E S
¥ B AAE 2 =2 (IGF Code) B =1t -

Training for GAS (LNG) as fuel

= Overview - recommendations on training for GAS (LNG) as fuel

I Resolution Interim Guidance Amendments to

= MSC.285(86) on Training STCW-Convention 'oF — Code S%LRES :;?apl':;:'.‘ :;m

I for IGF vi3 ]
2009 -—l

1

- repiacement of

' resolution MSC.285(86)
2014 !

1 09.12.2044 02.12.2014
2015 STCW.7/Cke23 Cire. No,3508 28.01.2015

MSC 2538

1
2016 |

1 - 5

01.01.2017; assuming that the IGF Code and amendments to the

2017 STCW-convention Vi3, enter Into force at the same time

. pE———m =

> prescribed basic training in practical L} basic training for all crew L} Advanced training for masters, officers
furefighting corresponds to the members in direct and all other technical crew members with
trainin g In the tanker fire fighting handling with LNG direct responsibility and handling of LNG
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MSC.396(95)R=E=

MSC.396(95)F 8 EBIE1978MBASIE - BB REEIEE
BB £)(STCW Convention) - FEETFAESREFEIEESEV
= HPFIEEE

- BEESRESTHIAVIT  ENSEESRREETON
MESEEN NS ; DESIGFEEE ERSOLASHEEIL-
1/20FEE 2 ER Rl R EPR R A T = S B
=2 -

_ REIY1] - BEEFRE ;| S1IRENSAEEREAKER
BV EVI ELSNMEASSRER N aEE s -
FRME R ESE R RS R RS &
ERE L REE  SEEETIE LIRS « BEREEE
85 £ ARAN A S aRAIFFREZ BRREEE ; &
%:gﬁﬁfSTCWEE{STCW Code)FEA-I/118f « BIIEEAE

MSC.396(95)R=E=

EVEBE-FrRAV/IESEBNERARAV2Z & B

- 4 ZEIGFEE#M L S REETHE ERASSH EHASES
EEZZEE/HE  BERERERIGFIEEXNM ZEFIEES

Seafarers responsible for designated safety duties associated
with the care, use or in emergency response to the fuel on
board ships subject to the IGF Code shall hold a certificate in
basic training for service on ships subject to the IGF Code.

- S EERERIGIER#N I EFZ2IEN ZIABREREH
STCWEE A-V/3 8E18mEFIE

- 6 EIGFEEFRSSE L HEREESTE  EHa&a=H#E
HAESEESEITHEHNE  ERERAV/1-2F2ERESE
SHRAV/ - 2EAR RS RTRIEEBH I REERES REE
g 'lggﬁ%ﬁ%##ﬂEﬁ%lé&“#ﬁﬁﬂ‘EEEB@IGFEEﬂ";ﬁﬂﬂzE$E

Sl
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MSC.396(95)R==

- 7EIGFEERN L &  PEGRERMEERASEEAE
g%ﬁﬂ&%ﬂaﬂ%ﬁ&?hﬁﬁﬁﬁf%ﬁE’SIGF%EE‘:-%EE?EF’EEI?%i%%

Masters, engineer officers and all personnel with immediate
responsibility for the care and use of fuels and fuel systems on
ships subject to the IGF Code shall hold a certificate in
advanced training for service on ships subject to the IGF Code.

- 8 %%.ﬁéﬁf@lGFEﬁ%ﬂEEﬁﬁéEII%%%Z%EIIJ\EE%%E$
HEEE 5

« 81 REERETMEERIGFEEHR I EEIISTES
STCWEZA-V/IEE2RETHEE B

- 82 EEELC—ERERCNELEE  asEIGFEEMMN
LERNESEEP =2 B _py@aimEEaEabiel
ﬂ8.1&§IEE’:FEQIGFE#§.%EE2EEEII§§:FﬁlJﬁ#EEEl%’EEJEU#Eﬁ
#E S

STCWEi2A-V/3615 2 (MSC.397)

2 EEEIGFERFREREEE VT EEISEEES BERE -
- 11 coERNERFEAV/ES-2FRER=T] - BERETHIE | K

- 12 HEACEMETEEREFTEA- V- 283 RBIREE
ZEEEEE | =

- 2EEESRERIN/ CHEIRFMREEREREAREFEFER
EEIERES
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MSC.397(95)-
STCWERZASMZIESR

MSC.397(95)/R@E=E

EBESTCWEREZ ZARL S - TEEERVE "THEERAAMRA
BE7ERIFRBRAFE,  BINA-V/EERIFEA-V/2E8Z%E -
A-V/3ERREEIGFEEFRREEME LR - FliS(ReE) R
LR SR FERR SNEREREER - 2 REFRIIEE
EREAIRAIER - kil T

1 B EEIGFEEMREMMEE 2EXIIFEEEE - BERE .

— 11EERINTARRIV/3IESE - |A-V/3-18E0 - BE R
BEEFRZOUERENIIER, B

- 12 HERCERBTRERETHBA-V/3- 13 B4k
FRREZBEIEEE ) ;o

- 2CEEZIRERAIV/IS0EFR EE R EEA AT HERERER
AREENEEES
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MSC.397(95)/R@E=E

» 2 EBEEFIGFEZRIREHMERE S EREFEEE - B
FEKEH
— 1.1 EEMIITRIEA-V/3-27E8EN - BEESTRER
EzoERgENIE ; B

- 1 2RRHEIREEAETREREREA-V/3- 263K
WAAFRE BT HRE ; 5

- 2OEERRERAV/AEIRMRETHRICARE RS
EREFAEESIIFEESE

FEA-V/3-1EHA-V/3-2
F—# | B — S

Column 1 Column 2 Column 3 Column 4

MEIERETEH  EIERSIREE
HIsE: - IR R SR Tk :3:1]

. on
B AE FiE Knowledge, understanding Methods for Criteria for
Competence gl . _
and proficiency demanstrating evaluating
competence competence
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BRGIER R1EA-V/3-1) BIERENIEE

« Contribute to the safe operation of a ship subject to the
IGF Code({EiEREM At rI = F IRIE)

« Take precautions to prevent hazards on a ship subject to

the IGF Code(FENFEEREEEER L EE)

« Apply occupational health and safety precautions and
measures(fERAEEFRELZETREEIER)

« Carry outfirefighting operations on a ship subject to the
IGF Code (7T :E X ER1E)
« Respond to emergencies(fE == &)

« Take precautions to prevent pollution of the environment
from the release of fuels found on ships subject to the IGF

Code($EENTEEH#E GRS L& ERERIE B PHE RIRIE 7 550)

Ezliﬁlllfﬁiﬂﬁm"“

N s S AR R

TEES I ELG T P2 i}ﬁﬂﬁﬂﬁerféﬁﬁ#ﬁﬁjEfiﬁ»E‘ﬁ AR
3. PEROIEHETT AR FOUEF I TR

4. IR R A (2:]85F)

5. EERNFIZEEIRIAES NI AT

PAEE 1 SRR IR E
2. (i
3. RRAEEC SR (SDs) T

IGFEIEE - 3HEn
TR REER R
7. T R e FIRELY
3. T TiFHE - (iSRRI T ey HTW2/3/5HR
TR - Bl FASTS T RAAE ESULEREE
4 S£IBTLBISE (S0S) TR RS ﬂj};gffgﬂﬂﬂ
SRz Ly 3 1]
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BRNHREANT

#{EREN STEHT OIS - TR i) SEENE

A R AT T8
PR R P IR s WK EE RS
FRIEEK = ok BHERE i
FRTSFIEET AR S IERE (L)

BESK ST

5. EK BB

1. FESAIREANEN - BIFE SR
B SRS

Exlrmbntaielil _ _ &R
et hdpel 1 S m R IR TR S B A A (24 )
273 e

Ll

PR AR

RIENE
IR IGFEIZ A AR I = 12(F

FRARIERETELIRIERr D IR M B A 3
IR FORAEHAATT iR I ERO 2+ A5

Fath e EF T2 (2)

AR TR AR RRPT
2FEEMEEN (R E SRR 20E, (BRI
e S AEE REFNIRER
AEFHE R SRR T (58 AEF N IR I E A
S5 IEHETT iR E SPfT{Em SaT

GiE bR I I el R A O A
THRBIEHR I S

BREETERILE: 2 AT

AlggEr TR ST T FRRRR IS T LASHE -
LEETTRIARTEAEER 2E NI AUAe L SIiREE SR
SEETTAEEREINGE ST TTRICREZ iR
BHiTERIF 2 AR S

(Tl IGFERZEZ 0T Z IR FR RISRIZ FRiniT » DIRERIRIF 22
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PSR (R1BA-V/3-2) BIERETIIEIR

Familiarity with physical and chemical properties of fuels aboard
ships subject to the IGF Code(BE S EINHEELSEHEE)

Operate controls of fuel related to propulsion plant and
engineering systems and services and safety devices on ships
subject to the IGF Code(B{EEF S AHNEERERGBEHES
RREZEEZEE)

Ability to safely perform and monitor all operations related to
the fuels used on board ships subject to the IGF Code(gsgnZ==2 #
HTHEESERANSEERE

Plan and monitor safe bunkering, stowage and securing of the
fuel on board ships subject to the IGF Code(ff8lME=E - &E
ENaRERSEEED)

PSR (R1BA-V/3-2) BIERETIIEIR

Take precautions to prevent pollution of the environment
from the release of fuels from shj;is sut#'tect to the IGF
Code(BRUFRHEERES | E RIS T3 TR 1)

Monitor and control compliance with legislative

requirements(E B EBIERIT S IZEZER)

Take precautions to prevent hazards(iZ2ERE5 IEEE 7 FEFA#E
fiE)
(Apply occupational health and safety precautions and

measures on board a ship subject to the IGF Code(EREHEZE
FREZ T REE)

Knowledge of the prevention, control and firefighting and
extinguis |n%1s%rstems on board ships subject to the IGF
25

Code(T8Es - EERIFIER B 2 5505)
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Theory and laboratory tasks

* Theoretical exercises [discussed through the course):
— 1:Gascalculationsideal gaslaws
— 2:Gasconcentration calculations—purgingfgas freeing
— 3:Operational procedure — bunkering
— 4:Riskanalysis
* Laboratory exercises (performed in laboratory andfor at safety centre):
— 1:Familiarization with personal protection gear (BB E A SEEE)
— 2:Fighting gas fire and preventing explosive hazard
— 3:Cryogenic gas properties and behaviour
— 4:Gas leakage detection and gas instruments
— 5:Purgingand gas freeing (day 5)
*  Simulation tasks [performed on simulator):
— 1: Bunkering operations

— 2:ESD situation —procedures and troubleshooting
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USMRC-HEE5R 72

LNG as a Marine Fuel - Training

* LNG Bunkering PICTraining (Person in Charge)
- Firstcourse of its kind offered inthe Americas
- Inaugural courseluly 2014

- Partnership with Wartsila (Finland) and Harvey Gulf
International Marine (USA)

- Includes live, practical hands-on LNG safetyand
emergency responsetraining atthe nearby
Massachusetts Firefighting Academy

- Includestime on Wartsild LNGPac system simulator
- Reviewed by ABS and DNV GL
- Aligned with IMO and USCG draftLNG (F) policy

CogyrigheD 100 donhatinms Native Fasscet e ne i Sphe e et
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USMRC

* This training provides a bridge linking conventional bunkering
and the transport of LNG as cargo. The intent of this course is
to provide an equivalent level of safety and regulatory
compliance using the guidelines, learning objectives and
methodology currently used in the maritime training sector

* This course will enable the student to demonstrate a
knowledge and understanding of:

* Safe operation for bunkering of liquefied gas when carried
as a fuel

* Relevant LNG fuel propulsion system information
* LNG safety, fire and pollution prevention measures

* Safe operational practices specific to the Harvey Gulf
International Marine bunkering system

Cgerighes bir Uit I Wsieed SRt 4ol i, el S g, S

LNG PIC Bunkering Course Qutline USMRC

* Day 1- Introduction to LNG and the Carriage of LNG as a
Marine Fuel

* Day 2 - Characteristics of LNG, LNG Hazards, LNG Safety, Fire
and Pollution Prevention and an Owverview of the LNG Fueled
Fropulsion System

* Day3 -Hands on LNG Safety and Response Training at
Massachusetts Firefighting Academy (MFA)

* Day4 - PIC Responsibilities and Procedures During Transfer
* Day5 - PIC Simulation and Assessments

Cgerighes bir Uit I Wsieed SRt 4ol i, el S g, S

91




= am o
IGFERESTCWE EAHIEERRR2007EEHR - EE
MEERHEEINGH N EESHREHENNREEEES
thiRsE A S IRERIEEREE?
SENEEEESERES - a4E - 5iE - tE8)E
i%ﬁﬁtﬁ@tﬁ?md&%%% » EE B AIEREIES

ﬁ o

AETERERIRE | EES5E(6L - #HE(DNY) - EE(BV) -
FE(cos)FHT ERN R EE RS (N ZEEEEEREN
LNGEARIASEIARE - -
ECIZERERET - 26 - EfERE - EEE
— B @by - MBERHERS

BHRRER T

— WSl %% 1 #2(Gas System Engineering)

— RN EE{EEEE (Physical &chemical Properties)
— 4% {E(Gas Operation)

— 1Bt ® A2 Ki#E (Inertgas & Ventilation)

— |EFRINiE(Gas Bunkering)

— BAK(Fire Prevention) ~ B {RExplosion Protection

— B & EL /I TE ZDefinition of hazardous Zones

— B & & I F9Gas Pressure Systems & Valves
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13:30-13:05

13:05-13:10
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https://maps.google.com.tw/maps?q=%E5%8F%B0%E5%8C%97%E5%B8%82%E5%92%8C%E5%B9%B3%E6%9D%B1%E8%B7%AF%E4%B8%89%E6%AE%B5%E4%B8%80%E5%B7%B7%E4%B8%80%E8%99%9F&hl=zh-TW&ie=UTF8&ll=25.026108,121.54781&spn=0.005201,0.006899&sll=22.313237,114.312744&sspn=0.644118,0.88028&vpsrc=6&brcurrent=3,0x3442aa2c194b66cd:0x1ea97d148ba72564,0,0x3442ac6b61dbbd9d:0xc0c243da98cba64b&hnear=106%E5%8F%B0%E5%8C%97%E5%B8%82%E5%A4%A7%E5%AE%89%E5%8D%80%E5%92%8C%E5%B9%B3%E6%9D%B1%E8%B7%AF%E4%B8%89%E6%AE%B51%E5%B7%B71%E8%99%9F&t=m&z=17

