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MARINE ENGINEERING AT THE OPERATIONAL LEVEL

2
i

¥

IE = A oo iE E 'H—ﬁp{i
250
Reiii b UG Competence
i &£ Competence : T R Demonstrated
ek A > 18 g5 K 1 iteri i ELNAE (R N A
1 | .{.—:}#-e is‘ﬁjlg é_ =8 Criteria for Evaluation PR S
Maintain a safe engineering watch Assessor ( Signature/Date )
BE A J L E"#«l*f;ﬁf
Fofe ] 0 & #’ FERFR iﬂ#
’ —’Jl‘&‘—)‘ £77£ %; ﬁ/@é » g !
SNy e
TR TEPF o T AE AT R [ A 7
R G F PR e
S e e The frequency and extent of
1.2 :#L i ’ﬁ.‘? 1B monitoring: machinery, equipment
’ Conduct the watch and systems conform to
manufacturers' recommendations and
accepted principles and procedures
and are sufficient to deal with
common operational errors and fault
condition.:Questionable decisions
and/or actions result in appropriate
challenge and response
DR R B R LRI BT
PRl Sl S g S
EEES
Understand that effective watchkeeping
== involves managing watch duties, including
supervision, as well as maintaining the safe
operation of propulsion plant and other
machinery




S ? %’? T 5 rﬂ /qu}@

/’;<,55¢$;5 FIFE JF 77;9:%
7 77,,;,( T’;f’/—'ﬁm/f-/l{:o 7 3L
crFE TR T

Immediate actions are executed in

1.3 e
: c accordance, with laid down
Respond to black-out and emergency situations orocedures, and due regard paid to the
actual situation. Effective leadership
behaviors are demonstrated
LA o s % 4 v
Demonstrate knowledge of first start
arrangements
t%ffﬁﬁéﬁw%wiﬁﬁ
&fjé';; JE Tl AR T
Eu b p2 S B8
1.5 EEPAGR R R BB F & All significant readings, movements
Complete the engine room log book and other records and activities related to the
engineering systems are properly
recorded
WP ES AR AR
lﬂ Demonstrate a knowledge of and understand the

purpose of the Alarm Record Book

Knowledge of engine room resource management principles

Fhzpef 2782 B4
LFe it TErF 22 10F
Resources are allocated and assigned
as needed in correct priority to
perform necessary tasks

WigF mp EplE 2 B RTV ALk
Set realistic plans for aIIocatlon and use of
engine room resources

FEIFN R ERS
Plan tasks to achieve timely outcome

FiroE S Re D o G2 R PAELA
£ 5m E‘F

Understand that to achieve a goal or an objective

the plan must be specific with sufficient detail
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Jo 2P TR T TR
Demonstrate collection and interpretation of
management data to assess task progress

FAEB G R AERY £ A A TR T2
4 UEEE TR Aol iE A

Lead progress review with team members to
ensure task is attainable within the plan set

1 PRS2 it B3 gFravr g7
BHEP TR 6 TR S

Lead task review on completion giving credit
where due and noting areas where things may be
done differently on another occasion

B EHER
if i Competence : Competence
Fo )
2 RE R AR R  PEWE ) Demonsrated
. . Criteria for Evaluation PR RR 2 e
Use English in written and oral form LRCE N )
Assessor ( Signature/Date )
K= v »l;a a'-'—-f‘ 2z N b
sblﬁf‘?‘%”m@%’frw &/f-i R A
2.2 |Communicate with others Communications are clear and
. . . understood
in English language, as appropriate
FEER e g T E2 4
' Ensure that others have understood orders correctly
HAFRAY T * B Eiddpf o
Demonstrate an ability to communicate
: instructions effectively in the English language
to a multi-lingual crew
i EEEP
if &= Competence : Competence
T RE Demonstrated
= 2. - g %4 4k | o

Use internal communication systems

Criteria for Evaluation

TaAcR & LIP Y
Assessor ( Signature/Date )
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Ot S I S R R S

Operation of all internal communication systems on board

i‘}; J;g --?f_—” 77!

pas /

TR E X fR
BE i ﬁ@wﬁﬁﬁ
/"57%%‘2@ JE?;&-»?
Transmission and reception of
messages are consistently
successful. Communication records
are complete, accurate and comply
with statutory requirements

associated control systems

F  Completed HITne 2 E K F Complated
Task Complete Tas Complete
# B /B Task/Duty e P Advice on Areas for P
F P 2 /B Hp ,xl_z ﬁ' /E] Hp
Instructorf Signature/Date ) Improvement Instructor Signature/Date )
e lvdp P PFREE RS
Demonstrate operation of the ship's internal
phone system
I T W R R = N
Use mternal message system to send and
receive information or instructions
B Rl A 23 Ry 7T (F
Understand communlcatlon IS a two-way
exchange and demonstrate this in practice :
s s s ag
Steering gear to engine room
RS EER S
: Steering gear to bridge
T S AF R AR SR AP R L R
S _
-~ | Demonstrate correct station 1D procedure when
using hand held transceivers (portable radios)
iR F M=
i = Competence : i
’ Competence
A RN RE-IE PRS- Fad 1) FiokE Demonstrated
Operate main and auxiliary machinery and Criteria for Evaluation Fif:f ?E F‘g; f E’: E;j
2N Th - (A H

Assessor ( Signature/Date )
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4.1

BT E DR {
Prepare machinery for departure

BEMIT TP RGHE L
A0 G T o %
EETTAB T B X T
All checks and actions are carried
out in accordance with laid down
instructions and all auxiliary and
control systems are functioning
properly. All relevant checks and
actions are recorded

oo oxd
Task Completed
WK K LI

¥eg B30 e 2 12k
Advice on Areas for

fpexd
Task Completed
X R Lp

Hu R 4582 L AEE LR
Operate fuel, lubrication, ballast and other pumping systems
and associated control systems

# B /B Task/Duty
Instructor( Signature/Date ) Improvement Instructor( Signature/Date )
P PR B K E KK A KR
Demonstrate a knowledge of the use of high
level and low level sea suctions
if = Competence : FiEpEp
5 24 bab o ~ N . A P
Ao AT S B S REGK S » Competence
F *i Demonstrated

Criteria for Evaluation

IR p £ B HE2
PBA R R LR
Assessor ( Signature/Date )

5.1

HA\H ez H Rk ek TR E Y K
Plan the operations of auxiliary and
piping systems and service plants

ki B

Operations are planned and all
equipment and control systems
checked before operations are

executed

EAFTRE LT
FIEA 2 LR E LA

R

Fpe D
Task Completed
K K LIpEp

Yoot e 2 22k
Advice on Areas for

# b /% Task/Duty

F
Instructor{q Signature/Date )

Improvement

Task Completed
WK R LIP Y

Instructor( Signature/Date )
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B — ok A B E(OWS) & b i B

Sketch a line diagram of the oily water
separator (OWS) system
B - EAGOK k BLALE

Sketch a line diagram of the ballast water
system
A AT Rk SLALES ] _ _

Sketch a line diagram of the engine room bilge
water system
e & R ¥ =

Sketch a line diagram of the hold bilge water
system

fé’eEf ! 7}}/&{%}&%(OV\(S) ESF: 33

=1 | Assist with the operation of the OWS
FOLAEE B R EE

Demonstrate a knowledge of making correct
entries in the Oil Record Book

TR R e _
' Demonstrate a knowledge of the bilge pump
2l v ~ ~ N A o A P ~ o N N 4,70 - AL 2. /,/K.'/gﬁ'ﬁ—_l }/g'{ﬁ.‘?/;‘%f}“—’f 5'7/7;‘%‘
P o~ i o RAGK CHGAK Pk B ERBRAEIRE | 2 s 2 St e
et R 2 T The operations are carried out in
5.2 AT %' R 2 3 accordance with rules and

Operate the systems for fuel oil, lube oil, ballast, bilge, MARPOL

equipment and cargo pumping

procedures to ensure safety of
operations and avoid pollution of
the marine environment

Demonstrate a knowledge of Sulphur Emissions
Control Areas

dod g AR ET R L AR VN PEAR
e oo ko2 7R e

Assist an officer with change over from heavy fuel
oil to low viscosity fuel oil and vice versa, where
applicable
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HAL PR ETET R FE T L0
Pump out hold bilges ensuring that all pollution
prevention regulations and requirements are
observed

7 445 408K PE R &% 5 RAgAR A& K gy %
Demonstrate the emergency arrangements for
emptying engine room bilges in the event of
flooding

7/38




% £ FUNCTION : #iTs-2# -2 3F 2 41 2

ELECTRICAL, ELECTRONIC AND CONTROL ENGINEERING AT THE

OPERATIONAL LEVEL

I =X P . . i EMEP

Ref No " Training C‘impr:tfce
TR Demonstrated

i & Competence :

Criteria for Evaluation

"'KFN@LB _E/rgf»t.,

distribution network

6 ;;&T%Q#‘QQ;K%'JJ-%; Wi BB n/p Y
Operate electrical, electronic and control systems Assessor ( Signature/Date )
h BE2r ¥ i FL B 2 %2 ; fﬁ/@mﬂﬁgéi'{#j ie Pi#
ﬁgg\&"ﬁk)}#m]ﬁﬁ 'f&'F}%'EIJ }‘:'/;;v;_’é'jﬁl’/g?fl 7.@"}};‘
TERFEHfE AR 3 2 ST R R
2 E./ - 1o + >0 m 4 ﬁ%f*iﬁﬁ‘ﬂgi%ﬂ ""
6.1 | F R endf it 0~ Bl & 2 P 3 The instructions and manuals
’ : . : : s . . . | relevant for safe and efficient
Basic configuration and operating principles of electrical equipment : operations are quickly identified and
Locate and use relevant manuals, drawings, diagrams and properly used. Electrical systems
. . . . .. ] can be understood and explained -
instructions for electrical equipment and distribution systems with drawings/instructions
ﬁikg : ;ﬁblrﬂE d FeieIne 2 12k ﬁikg ; ?DIG“ d
Task Complete Task Complete
78 /%% Task/Duty ik f/B ¥ Advice on Areas for ik g p/B ¥
Instructorf Signature/Date ) Improvement Instructorf Signature/Date )
Pk SRR - TELE] C peARBlZ 7 R
Explain the d|fference between a system
: diagram, a circuit diagram and a wiring
diagram
A e 2 S - A |
Demonstrate a knowledge of the location of
major control and protection devices within the
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WP R ARl B A SR g AR
S f e AR R PRFR

Demonstrate a knowledge of which electrical
loads are classed as essential or non-essential,
and how essential services are supplied

gﬂ:ﬁ'—%‘ii&ﬁﬁi B R RPRRATAT 2 A2

Locate shore power connection and state the
procedures for connection/disconnection

6.2

Bl 2 I E T F T
Prepare and start alternators or generators

FERAERLRE R TEE
Lp s gF TR AR
HUERE 2 IEE L E A
The operations are planned and
carried out in accordance with
operating manuals, established rules
and procedures to ensure safety of
operations

[=]

hECE B H 2 ORIRER BRA 2 ] 4
Assist with pre start-up checks and tests on
electrical equipment and control systems

G F

LERE SRR R E SRR
S S

Check efficiency of sheathing on high-pressure
fuel pipes and associated leak-off indicators

6.3

LinFTPEF TP LI 4
Parallel and change-over alternators or generators

BERERGHRE R FE
L g TIERIE FRE
T pIEEZ A

The operations are planned and
carried out in accordance with
operating manuals, established rules
and procedures to ensure safety of
operations

fo i Afem kAP do%k AR R RPF R
g g >

Describe the safety features in the power
distribution system which protect alternators in
case of a major fault
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LippE o bR BB 5 3 RRA
Start electric motors including high voltage installations,
where appropriate

TR ARLIAG R ITE
R A sl JUES Y
R D EE2

The operations are planned and
carried out in accordance with
operating manuals, established rules
and procedures to ensure safety of
operations

ENCENEa S N S gl
Demonstrate an understanding of the starting
methods for electric motors

[o]

N IGD S SRAE: Shak- A o O
Start up and operate a high capacity pump

[eo]

FR“FIQ l—/ti ;B)fi“l'b;t‘b“\:‘ Z_ ;I;LEF’HF&?I\?’—&
Demonstrate a knowledge of protective switch
gear associated with high voltage installations

[&]

U L S TRl G 2 M M R 2 T S I o
Demonstrate an understandlng of the ship's
permit to work system concerning electrical
equipment

RIRA R AFR 2 FERR
RATEAZZFNE

Basic configuration and operating principles of electronic equipment :

Characteristics of basic electronic circuit elements

ﬁiﬁﬂf+,a

The instructions and manuals
relevant for safe and efficient
operations are quickly identified and
properly used. Electronic systems
can be understood and explained
with drawings/instructions

R SR T A
Sketch and describe a component prowdeing
electronic equipment control
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(o]

ﬁ#%a%i@ﬁﬁﬁﬁﬂﬁ
Assist with routine checks and tests on
electronic equipment

R G 2 S
Demonstrate a knowledge of electronic circuit
symbols

PP R ;AR AR iR 2 g
Demonstrate a knowledge of the characteristics
of basic electronic circuit elements

p#s R gk S AR )
Flow chart for automatic and control systems

The instructions and manuals
relevant for safe and efficient
operations are quickly identified and
properly used. Electronic systems
can be understood and explained
with drawings/instructions

Wit AR B 3 gucnid Sifo— SUE B i+
i SLRB) ehar s

Demonstrate a knowledge of process signal
symbols and terminology commonly used with
control system diagrams

[o]

VR R ok 1 - T S T Ol
Sketch a part of the ship's electrical distribution
system that uses sequential control circuits
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B* BRI AIT R AL E T EE D
List other items of equipment that use
sequential control circuits

Bt T+ Kl Tehp & fodpd] kST 2B
AT

Demonstrate a knowledge of flowcharts for
automatic and control systems for electronic
equipment operation

FEE RS H R e e
z

Assist with routine checks and tests on
electronic equipment control systems

BRI R i B B
Functlons, characteristics and features of
control systems for machinery

AT
78 B I 2 Z 2 L 4y
A AE R A
ZRFIEE BT G5
The instructions and manuals
relevant for safe and efficient
operations are quickly identified and
properly used. Electronic systems
can be understood and explained
with drawings/instructions

LR ST
Sketch and describe a system of electronic
control

R A TR S R S o)
Demonstrate a knowledge of the functions,
characteristics and features of the control
system for :

B

Main propulsion engine

[eo]

%
Steam boiler

[a]

i 1

Steering gear
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THEDIA AR A S ok F R

BB gl e 2 feidid

Basic configuration and operating principles of electrical

and electronic control systems :

Automatic control methodologies and characteristics

RAFEEIE L - 7 IR
HB TP F X 7‘” 7 4
dEHE R f 7‘57/,—&%79
R 11N LN
The instructions and manuals
relevant for safe and efficient
operations are quickly identified and
properly used. Electronic systems
can be understood and explained
with drawings/instructions

‘*nk

ﬁ*%§ L—j'”o’l* J uumﬁ:r’.f“ i‘a' 39
Explain the term 'high gain' in a \ control system

P Ak R R o g 3
Explain how instability in a control system can
occur

B R g~ 21 femp B
[ 1 I R T S A )

Sketch a diagrammatic arrangement of an
automatic control system you have worked on
showing the control elements

E oD AR bl A s (PID) #5241 %
FoUE I H S LT

Give examples of Proportional-Integrate-
Derivative (PID) controllers that may be
adjusted to achieve improved results/stability

%\'}IJ—.ET"'H' A J;r P’%?‘fm'5 /24:
List tuning methods commonly used on board

7.7 % PID i B33 & % % e fz 50
List software applications used in PID loop
tuning

;fu”##”% AT NI Y e T
A

Explain the fundamental difference in control
system for heating, ventilation and air
conditioning systems
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%g-'_ ]B; f T :—g__:,’”g, K,},’;j:;’iﬁ;ll ﬁ”]]’;ﬂj.‘-}
Give an example of a system where 'droop' has
to be controlled

it — BT PLC 4| B ensd iy > BuFE L
LA Y S

Describe the function of a PLC-based controller,
identifying pre-set and adjustable parameters

WG AR A S (PID) dpdl g is
Proportional-Intergral-Derivative (PID) control characteristics

PRPFER LG 2~ F LT
jﬁ/’!mpﬁ,ﬂ? Z+ z L T A Y
T S T
FABEE BT S
The instructions and manuals
relevant for safe and efficient
operations are quickly identified and
properly used. Electronic systems
can be understood and explained
with drawings/instructions

218 = fdmdlink & R R

Explain the basic principle of three term
control
B it PID 324 M anioifodp B o0 ) Sk i
iEFARR B

Demonstrate a knowledge of PID control
characteristics and associated system devices
for process control
N e o 2~ ]
if = Competence : if LR
Competence
R ABTBETIEG ESONER 8 2 Demonstrated

Maintenance and repair of electrical and electronic
equipment

Criteria for Evaluation

EANAR N A
PaACE R L/P

Assessor ( Signature/Date )
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HITEFEF HE DT F
Locate and interpret electrical and
simple electronic diagrams

Prid 75 4] £ P fof] AT E
7R L $F i R T A
Manuals and diagrams are quickly
located and those selected are the
most suitable for the task to be
performed

# 0[5 Task/Duty

P
Task Completed

b R

YT IR A 2 iR 2k
Advice on Areas for

P
Task Completed

b

Instructor( Signature/Date ) Improvement Instructor( Signature/Date )
F AR B enE R Ay o e
List shipboard equipment for which relevant
manuals/ diagrams used :
1.
4
2.
3y
4
Pk 5 L P fr Bl AT E

SHOTRIeT §F PRE R E R F T
Knowledge of contruction and operation of

electrical testing and measuring equipment

PRL ¥ E TR [T A e
Manuals and diagrams are quickly
located and those selected are the
most suitable for the task to be
performed

BT RARY LA F T A ey b
In the box below list the shipboard plant or equipment on which you have used the following :

= B
xE

multi-meters, dielectric test sets, high/low voltage detectors and insulation testers

RH R FLIRREE C ARTIRA CF Y A BHRER S BT RBR B8 R
battery impedance testers, current clamp meters,

ol ML A
£
Measuring
Instruments and Test
Equipment Used

a1 iFIE P
Item Worked On

ez
Task Completed
WK B LIp
Instructor ( Signature/Date )

HECR A 2 2
Advice on Areas for
Improvement

ez

Task Completed
KU N
Instructor ( Signature/Date )
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2
3
4
it A E AT A 4B i RREFZP Z B F 0
FEFST3 AR R F o6l (Fh® 2 o BTIAE B BB E
FHTF WA PT DY iﬁ;gf;wgii"‘
. N PYSN £ 7 E gt IR E
[E3RE=R B4 "E 1 irzm & R A ﬁ " f' Dismantling, inspecting, repairing
: and reassembling equipment are in

Ensure safety of all personnel Worklng on electrical systems,
including the safe isolation of electrical equipment, required
before personnel are permitted to work on such equipment

accordance with manuals and good
practice. Reassembling and
performance testing is in accordance
with manuals and good practice

(=]

B % 2fp % 0 A H LT F KA
Isolate and lock out electrical equipment,
applying safety measures

[o]

}.@?iif%? fxﬁﬁ' I? Fé‘frg-piﬁ_,;ﬁ
Apply knowledge of safe use of electrical
equipment for testing and maintenance in
hazardous areas

Rit® 21 Fen™ 2 o2 B ol ¢ 25
FRFAIPRE R T H A T
Demonstrate an understanding of safe working
practices and procedures including use of
appropriate clothing for : Use of power
operated tools

> TFRRDFPDTE (& a5
Entry into enclosed spaces (tank entry) with
electrical equipment

16/38




[n]

"+'**=5ﬁ"';{1-’3 a1 1T

Work on electrical switchboards

Azd 1 B g #
Use of lifting gear

(]

ERZ & % e a I E 0 N2
Work within refrigeration machinery spaces

LT B i

Work on electrical machinery

FEFTBTHT QR pHTED S
B(AVR)eH A PR G G E BB HE I 4%
Explain the precautions to be taken when
testing the insulation of generator cables and
wiring connected to an automatic voltage
regulator (AVR) unit

Rl s PR FRY FREZTH ST E
L1 IFJAFM; W IE = N

Explain why step down |solat|ng transformers
are sometimes used with portable tools and
hand lamps

T ARRE RIE R -FIRCEATF
GBATK & i el

Maintenance and repair of electrical system equipment,
switchboards, electric motors, generator and DC electrical
systems and equipment

##%m—{#/ Z £ 2 —
/'?j’f‘# ‘fﬁﬁ ’ﬁ/}} e
o T EPpEM X
B [T FEE LA R
Dismantling, inspecting, repairing
and reassembling equipment are in
accordance with manuals and good
practice - Reassembling and
performance testing is in accordance
with manuals and good practice

PR

Ere s fAM ok o] ~ % BBl m ¢ o
R

Interpret accurately the information in a system
diagram, a circuit diagram and a wiring
diagram
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(o]

&iiﬁﬁﬁéﬁyéﬁ%ﬁﬁﬁkmé
Assist vv_|th routine checks and tests on
electronic control systems

Bt e ¥~ Pl EHd] o mh i aied
Demonstrate a knowledge of main switchboard
and control room console layouts

FE- BPREBEB AL T PGEE LR L
T LR R

Sketch a circuit diagram showing the
arrangements for emergency battery charging
for the ER alarm system

Bitdpda ek TRE faim
Demonstrate a knowledge of the vessel's
emergency power requirements

PP A f R A P ¥ A R A foiR
Assist with main switchboard routine
maintenance of contacts and connections

B s A fe f 425 it
Demonstrate a knowledge of the procedure to
split the main switchboard

Wit apagped F R4 frd 22 FERD
Egag

Demonstrate a knowledge of switchboard
instrumentation and safe working practices
associated with its maintenance

R R T WE ST
Assist with measuring the insulation resistance
of a generator

AR LRSS PFEEFLEAN AL TER
T

Explain why insulation testing is best
conducted while hot, or at working temperature

18/38




]
| —

VAR T G iR
Carry out insulation tests on a motor using a
Megger

N
N

BB e d B i
Assist in the maintenance of a starter

=
w

BE-BHETXEDTS LT TEF
Sketch g circuit diagram showing the
arrangements for battery charging

=
S

EFHBEF P D Viepl{rai
Carry out routine testing and maintenance on
emergency storage batteries

R T F oL § 2 BRI RS
Detect and repair electrical faults and malfunctions and take

measures to prevent damage

/z#%%‘ﬁ_{#/ ;ﬁff—é;b
BTITAES B S BB E B
aif,;t#_ai%z/;ﬁ,; —r,‘;L’
BNy S e
Dismantling, inspecting, repairing
and reassembling equipment are in
accordance with manuals and good
practice. Reassembling and
performance testing is in accordance
with manuals and good practice

N~

b

FUTHRMT LR EaRe hri
Sketch the circuit diagram for the earth
indicator lamps on the main switchboard

8 G T e F PRI 7Y B A ORI
Carry out Megger testing for insulation
resistance and continuity testing

PR F R AR e AR A Y
Assist with fault finding on electrical
equipment control systems
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R B e R
Assist with tracing earth faults

D] rﬂ:]‘;l'fru‘ g i g 78
Repalr faults and correct malfunctions

/:jffg,fm_—z#/ z H it

7 /f-* B ‘g/}’} i

o 7 f Lz g jE= —L
LA ffi 15
Dismantling, inspecting, repairing
and reassembling equipment are in
accordance with manuals and good
practice. Reassembling and
performance testing is in accordance
with manuals and good practice

‘z»wp N

[i=]

R R ] G A R e g

oo sdaivigaIEp o
Assist with maintenance, repair and fault
finding on electronic control systems. List
items worked on :

1.

2.
3.
4
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R R T 4 e s B fokRag
3o 74k 1 (FigeIg p

Assist with maintenance, repair and fault
finding on AC electrical systems. List items
worked on :

1.

2.
3.
4

[eo]

b B R R 4 A endEiE s B fokiag
o 7|4 1 (T HIE P

Assist with maintenance, repair and fault
finding on DC electrical systems. List items
worked on :

1.

2.
3.
4

PREALAF PN TETEPF IS
Detection of electric malfunction, location of faults

and measures to prevent damage

”',j;}%,g—‘ﬁ—,_{?w ;_&&‘—é;b
BTIHE BB BB R
oiff[ﬂjﬁi#l}ﬁ&—é;(f
Yy LR
Dismantling, inspecting, repairing
and reassembling equipment are in
accordance with manuals and good
practice. Reassembling and
performance testing is in accordance
with manuals and good practice

.~

P

Bt Bl s enaii 2 dofe @ 4 2
Demonstrate a knowledge of earth faults and
how to avoid them
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PhESIE B e il 4R R
Assist in tracing and correcting earth faults

PASF A AR 1 TR IR T F
KA

Isolate and lock out associ ated equipment
when engaged in repair or maintenance work

HNEP ALY TR E L kT
BIRH > 8 R e ol o0 3 P p e
10TV

Carry out routine testing and maintenance on
alarm systems, ensuring that the circuits are
isolated, locked out and protected by notices
and that appropriate permit to work is issued

FHBA R T I AR RARF T DB R BKA
Rk A

Assist with correct earthing-down routine for
maintenance work on high voltage equipment

O A R R R R s
Assist with fault finding on ship's lighting
circuits and component testing

BRA A ARSI RRE R b
in b brigz @ i PR

Assist with repairing or replacing various types

of accommodation lights, cargo hold and deck

flood lights used on board

ERLES S pEdr KR 2 R KR hITY S g RIEE ~3‘$T#
fie B E g

Knowledge of the function and performance tests and
configuration of monitoring systems,

automatic control devices and protective devices

»%tz:

}f‘iﬁ%‘—’m_{#/ ER

/—79“?4‘7%_5 fg/)"; K
j“*f o /zf Lzt
BT HEE M PGE
D|smantI|ng, inspecting, repairing
and reassembling equipment are in
accordance with manuals and good
practice. Reassembling and
performance testing is in
accordance with manuals and good
practice
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fRfd s HARERER S Bk gty B
B E

Explain why on any system there should be
separate sensors for monitoring and control

§§£iﬁ¢%mﬁ®@$%%$ﬁﬁ{m
o]

Check and replace defective sensors essential
for engine operation

[eo]

FAA B BRI SR - S AT R
Sk AR p B e A

State at least one main engine monitoring
system that automatically stops the engine in
case of a fault

N

faig 2 4 37 Repair or replace :
(A7
Fuses

[tn]

Boildn T &
Control lamps

EERER
Temperatu re sensors

(]

B4 RER
Pressures sensors

%= = B {7 PR e % % > Carry out routine
testing and maintenance on :

RO

Circuit breakers

4

Tripping mechanisms

B
o

B e R
Motor starters
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me

B
Lights
l’ft,;‘f ‘fuf,ﬁ'—%{\ P ;3;‘,3&‘,’—5« %‘é*ﬁﬁ %rﬂ; ﬁ?}: T2
FRE

N
N

Check alarm settings and pre-sets contained In
a system maintenance log

5
w

FaitE on s R B E ik~ 28
Outline the advantages and disadvantages of
DC and AC motors

&l
N

foitdeied — BRSSP ird] ke A2 o
BE > e iRfFHEF S

Outline how an electronic drive control can
stop a motor overloading but keep it operating

&l
a1

NSRS SR N 1o
#

Explain where heat is generated in an
electronic drive and how it is dissipated
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L E FUNCTION : & {t-%% 2 2@
MAINTENANCE AND REPAIR AT THE OPERATIONAL LEVEL

JB =X

' Training
Ref No ¥
2 . #EEEP
if = Competence Competence
Byt A2 ABPEFR IR L S BPI1EHERRE e B Demonstrated
= - > SR ’/ = VLo
g Criteria for Evaluation | F#F#p & F 12
| Appropriate use of_har_1d tools, o mirB % 2P W
machine tools and measuring instruments for Assessor ( Signature/Date )
fabrication and repair on board
FERSE R [ A4 B e P
4 Vs 2 sl Aiw 42 s ’ 2 oz oo 2 E‘ 2% 7, A-'/ @ 'P.H ,,'/
+ ?frﬂfr.l 5 #r']j}_—{rﬁlﬁflj TR R * ,{J,_J;F,Jm—{r% % ouE g —fr',;g_ 3 ;%g?i*%fﬁ ;rﬂ iE T
8.1 | Knowledge of characteristics and limitations of materials and The identification of important
) . . ) . parameters for fabrication of typical
processes used in construction and repair of ships and equipment | ship-related components is appropriate.
Selection of materials is appropriate
Frpe ¥FCE R A 2 iE 2k #pe
Task Completed O Task Completed
Instructorf Slgnature/ Date ) Improvement Instructor{1 Slgnature/Date )
Bt g Mot s A BrLE S
Demonstrate a knowledge of characteristics,
properties and limitations of :
LB A
Mild steel
AR
: High tensile steel
: Stainless steel
==
5 4F
Brass
: Aluminum alloy
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A
Copper

1B Ao it A feaig
Knowledge of characteristics and limitations of processes used for
fabrication and repair

Fr ot g b 44 B e 2
S S &N AR g
HEFLEF T 4 HiE
SN ¢

The identification of important
parameters for fabrication of
typical ship-related components is
appropriate. Selection of materials
is appropriate. Fabrication is to
designated tolerances

(BT A PR E X
Demonstrate a knowledge of characteristics,
properties and limitations of :

B 4 e i

Welding mild steel

[~o]

7

Electric arc welding

i’
Argon arc welding
4 (FL )%
Brazing
#ni
Riveting

5FELHE S
Synthetic fixing methods

R & 2R GRS g 2
Methods for carrying out safe emergency/temporary repairs

Bt KgfrEa L 1 L
Z PR K EL LI D
Use of equipment and hand toots,
machine tools and measuring
instruments is appropriate and safe
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Bitdom feprltail 3 Sikag +
Demonstrate temporary repair to leaking pipe

1A H v engppE i i
List other temporary repairs made

1.

2.
3.
4

R*EL1E I EWEPIERELREEZ 2

FERZ >l (TR B

Safety measures to be taken to ensure a safe working environment
and for using hand tools, machine tools and measuring instruments

FEF AT E 21 g
2 RE & ELL A 2T
Use of equipment and hand tools,
machine tools and measuring
instruments is appropriate and safe

Rt s ME 2Rpfofe s a2 fz ¢
Demonstrate an understanding of safe working
practices and procedures for :

B4 ivena B

Use of power operated tools

1k
Machine tools

[eo]

ERER
Welding equipment

e i g hip A KR _
Done appropriate personal protective
equipment
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41 BEqe1 B hig
Use of hand tools and machine tools

8.5

Bt EEF L1 1 £
2 F|E G FLL ¥ DT
Use of equipment and hand tools/
machine tools and measuring
instruments is appropriate and safe

bR JE Ll bR g S KRG

’ﬁ /_!‘[ﬁl\ },Z;Y. S g7 £ H Fl‘fr"l 7}}& %"6}%

=/

% i B4 THE 1R

2~ R IOR) B

In the box below list the shipboard plant or equipment on which you have used, for example, the following hand tools :
chisels, saws, spanners, files, hand-drills and machine tools, drill press, milling machine, saw, grinding machine and abrasive wheel

T Y )

%ﬂ.gé

A

e & iy If
Item Fabricated or
Repaired

3

7~

Hand Tools/Machine
Tools Used

Task Completed
K R LIp g
Instructor ( Signature/Date )

$HEE I 2 2 3K
Advice on Areas for
Improvement

ﬁSLEIQ

%

Task Completed
K & LIpEp
Instructor ( Signature/Date )

10
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BIE R B
Use of measuring

instruments

= _L
LY % 32 i
The selected measuring instruments
used for repair and maintenance of
machinery and equipment are
relevant for the tasks; correct
measurements are taken and
checked for compliance with stated
tolerances

AT G 4R 4 A s b

E+ =

FAEEEC Ry P ERAE - RBERES

;}—t ’ []]J—&[’” "‘P\’{J——F < \;as:_;_—l:

SRR R RRT O

In the box below list the shipboard plant or equipment on which you have used measuring equipment. Measuring instruments may include, for
example, odd leg calipers, digital calipers, internal micrometer, depth gauge and venire gauge

PR iz g p
Item Fabricated or
Repaired

art Fpl1 B
Measuring
Instruments Used

P
Task Completed
YK E Llp B
Instructor ( Signature/Date )

YT B IR A 2 iE 3R
Advice on Areas for
Improvement

oo xS
Task Completed
sl 20 g
Instructor Signature/Date )
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% Ao AL e
Use of sealants and packings

EHEI T
The selection of materials is
appropriate

Wik rfrid ® L madfrg iz gy @
o
Demonstrate the correct use of various types of
sealants and packings and note when used :
HAHBRE B
Gland seals

i (%)
Flanges

[

%i%iﬁ%fr e AR R ~ B0 A~ HOB e
o

Gaiéketing materials, including compressed
non-asbestos, cork, rubber and fiber

R 4% o
Valve stem packing

& %4t
Pump seal

R AT
Hydraulic seal

O 3% % 3t
O-Ring seal

2 W) F Bie s B At
Flange joint sealants

PFEE
Exhausts and piping

5 8|l ® | m| 8| &=

Fhf R
Shaft seals/packing
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FHEI L E o TR
) e eI X N Sy
A b EE A MBS (TR E R ¥ S

8.3

Correct tools are chosen and used
in accordance with instructions,
manuals and safe working practice

Use of special tools for fabrication and repair work on board

BT HIEr AFehdp VAR N ER VS BTG 0 M E A BB g B T E R g 1A Hh B~ AR {re kL (Fo i
IR RN RBLE  phRIT I o R S o R A RAgRIoh B0 T ARG B 2 BARB oA o
In the box below list the machinery or equipment on which you have carried out repairs, or assisted in repairs with others, showing the special
tools used. This includes dismantling, inspection, repair and reassembly work. As a minimum carry out repairs requiring use of : hydraulic tools,
bearing pullers and torque wrench. Machinery may include steering gear, engine room pumps and fans, deck winches and windlass, galley and
catering equipment and air conditioning.

AT Y y e xd P INA 2 12 3 (A

ﬁﬁ f: bricat j § A= 2 e A Task Completed ) ' - Task Completed
emRa rl_cade Or | special Tools Used ek g 20 ) Advice on Areas for sk E 2 p B
epaire Instructor_( Signature/Date ) Improvement Instructor { Signature/Date )

10
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8.9

Wigfra B @ % 1 B2 R ERR A
Use of machine tools and welding equipment for fabrication and

repairs

FE RSP AR
Hidfr1 ieie 7V Sy E e
AR Y T AES d T
The selected material is suitable for
the part to be fabricated and the work
is carried out within the designated
tolerances and in accordance with
safe working practice

AT GiEY LAl FARAAEE PN TARB ) AR AR > B I ESR Y o i58 HAT HE BB ek T (T
IO TR R R N phRAT I el IR E o RS R L G R AT 5 0 T ok RS 2 RRE A oS
In the box below list the parts which you have fabricated (made), or assisted in making, using machine tools. For example : centre lathes, drill
press, gas welding/brazing equipment, gas cutting equipment including plasma arc, electric arc welding and other special equipment.

PR iz g p
Item Fabricated or
Repaired

At e 1 B oA\ 2k
)
Machine Tools or
Equipment Used

oo
Task Completed
FIE R LIp
Instructor ( Signature/Date )

HAOR A 2 2R
Advice on Areas for
Improvement

o
Task Completed
ol R Lp
Instructor ( Signature/Date )
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i = Competence :
FRZRGHL P BRARY
Maintenance and repair of shipboard
machinery and equipment

R

Criteria for Evaluation

fEEAER
Competence
Demonstrated
bR F g 2 F RS2
PBAEE LR
Assessor ( Signature/Date )

9.7

FEELGRA oY

Undertake maintenance and repair to emergency equipment

425 TR E AT LR
B F 717 jEJrofR B oo iE
LAl EX g+ P gH
Yl A
Isolation, dismantling and
reassembly are in accordance with
accepted practices and procedures.
Correct tools are chosen and used
without causing damage to
machinery or equipment

=

Fof PR e e By

Breathing apparatus sets and recharging

breathing apparatus bottles
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% £ FUNCTION : # 1% -4y 45 3 i+

R S

CONTROLLING THE OPERATION OF THE SHIP AND CARE FOR PERSONS ON
BOARD AT THE OPERATIONAL LEVEL

J8 =X
Ref No

'S Training

FEr ARG ARG E T
Application of leadership and team working skills

if ¥ Competence :

5

Criteria for Evaluation

iFEHEER
Competence
Demonstrated
fo 3R p & 3 FE 2
PBAEE LR
Assessor ( Signature/Date )

B fp & & R
Plays team role

L1 (TR EFTIEFEE
Jo eT7f B o 3R A E S fop
P 7 IEfE o R
725 NPT T o
R Aok ialcics B
Displays awareness of others
working nearby and in common
goals. Communicates dearly and
unambiguously in language
understood. Challenges
questionable decisions in a
seamanlike manner. Freely shares
information concerning the
manoeuvre or task in hand

# B /B Task/Duty

PRI

Task Completed
Wl & LIpEp
Instructorf Signature/Date )

Yoo IRA 2 iE IR
Advice on Areas for
Improvement

ez

Task Completed
Wk & LIp Y
Instructor( Signature/Date )

RS

TOfRIT G -

E& B A30F 4 F e

EEE AiEREIAY FLITH
Understand that as a team member everyone
has different experience and has a role to play

in any task

FBiFEHE T B

A1 e 31 o

Participate actively in task planning meetings

involving different ranks
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[eo]

B 1 TR D e o
B KB iR h

Understand communication is a two-way
exchange and demonstrate this in practice both
in the engine room and when working on deck

[&]

[GESESEE S SilE L aot
Maintain awareness of changing situations

[n]

TR o AR BRI TR o
Accept authority but not be afraid to question if
in doubt

Whpe L @ERRTAS e BGSR
Check own understanding of situation is shared
by other team members

(]

R N Ty T e
Participate actively in task review and
evaluation meetings involving different ranks

=Y
o
N

B TRAR Hqc A
Exhibits leadership ability

AL T EEFPAH T
% £ 72 R

Takes initiative and carries others
along with what needs to be done in
timely way

(=]

AREERZ AV LY wiE TXER
ESRER S

Think ahead and plan tasks that will follow the
immediate task or manoeuvre

\n

[o]

FREEREG TR ARZFBERAR
SRR R TR AE

Set priorities correctly when seeing conflict
between immediate needs and tasks that may
be held back

[eo]

Y R A e E
Allocate resources effectively to achieve
desired outcomes

[&]

REpEZRERKEN L REEE T
B FReniT @

Check results and take corrective actions as
needed/ instructed
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EXTFIARAL 3T BRERD

[ES- o <]
3l | Demonstrate confidence and maturity to refer
to senior officer if in doubt

i EEEP

ig = Competence : » Competence

11 liig_?; AR K Balih 8 Demonstrated
: I . Criteria for Evaluation | F =+ F#A &2
Ensure compliance with pollution prevention requirements LRCE O )

Assessor ( Signature/Date )

HICEF § 2 A7 7
P B o
HI G IR H
f‘? % é*" 310 15 FE 4 ,LI% The operations are properly

. . planned and comply with
Implement proactive measures to proteck the marine environment | international regulation in spirit as
well as in word. Ensures that a
positive environmental reputation is

11.1

maintained
PR e R ¥ETB IR A 2 sE 2R e =
f40 /%% Task/Duty Taf,ﬁchmf;e;egp Advice on Areas for Taf.kf;mp}e;eﬁp
Instructorf Signature/Date ) Improvement Instructorf Signature/Date )

BJQ}?*I% 3 2 1 FE ;IL\_"/L‘ "’L?.:l_ﬁ1m ’ —,—fﬁ-;ﬁ

e kP r‘ Andas A RE S 2 Rmp
Understand that environmental protection
includes both sea and air which are protected
by mandatory MARPOL regulations

IO A RN AR R 2 LA
Name at least two Particularly Sensitive Sea
Areas (PSSAS)

1

2.

Folr B G HLBA Ao § @0 RER
AR B

Demonstrate by example preparedness to take
personal responsibility for actions to protect the
marine environment
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[&]

Brfia_t 2534 R 4403 4 W
MEN 2 T A E >k

Understand that marine pollutants must be
landed ashore for safe disposal in compliance
with MARPOL

B fas B ois ko KOR & 5 2 Bt R
i 7 5 g

Understand there are strict rules covering the
storage and disposal of oily water mixtures
applicable to all ships

Brfds B s B 3 F R HS T L B
BIig * » 904 4y dg

Understand there are strict rules covering
disposal of noxious liquid substances
applicable to all ships

Brfds Mk e AP ET T2 Bk
R HLRLE * a0 g

Understand there are strict rules covering
disposal of harmful substances carried in
packaged form applicable to all ships

B fE s Ml ok 3R 42 Boke g
KRR

Understand there are strict rules covering pollution
prevention by sewage applicable to ships

Eﬁ:f{zrﬁ R SE TS S RTINS
(ARCRL

Understand there are strict rules for prevention
of pollution by garbage from ships, applicable
to all ships

Be f2lr b4 P TR F 5 4 2 BRI iR
AL

Understand there are strict rules covering air
pollution from ships at sea which will
progressively apply to all ships

By f2SOX, NOX 2. 8258 2 2 2 &4 B
E A

Understand the impact of SOx, NOx, VOC and
PM and why efforts are needed to reduce
atmospheric pollution
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FRA;EFEF TP AT ER RN A
Initiate immediate invcestigation to detect the source on
discovering any pollution around the ship

G TR /Ef/ﬂ/ﬁ P
T SE E AR B PR
All available resources are utilized
to detect the source and the master
or authorities are informed as
appropriate

PN N I N G
& F it

Participate in an emergency response exercise
for controlling spillage of oil or other noxious
or toxic substances on board

TR TRLZRABELFLEEDEL P
Be aware of the importance of immediately
reporting and investigating potential pollution
incidents

11.6

H 75k @;\ kg ded (v
Carry out bilge, ballast and bunkering operations

R IEEZ 7 RREF L
4577 A B 2 24
/E. 4 h T 4@&. P

All operations are carried out m
accordance with MARPOL and due
regard paid to the Shipboard Qil
Pollution Emergency Plan
(SOPEP)

(=]

FRgdpda BRIt =8 T ER
B fEA P

Locate the ship‘s ballast water management
plan and demonstrate an understanding of its
content

PO B e K B TR (i 4g)
Demonstrate an understandmg of Oil Discharge
Monitor Equipment operation (oil tankers)

38/38




