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SECTION “A”
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Underline the most suitable answer. Each of 15 no’s questions carry-03 marks. Total 45 marks.

01). What is the most correct for heat & temperature?
a. Heat travels from low temperature to high temperature.
b. Heat & temperature is not the same, but units are same.
c. Heatis the is the measurement of temperature.
d. Temperature is the level of heat energy of a substance.
02). “Saturation temperature” of a refrigerant is
a. Temperature below its freezing point.

b. Temperature above its boiling point.

|
|
|

¢. Temperature when its evaporation/condensation takes place under same pressu#e.

d. Temperature when its state changes at different pressures.
03). “Degree of superheat” of a reefer plant is
a. Slightly important for gas charging.
b. Very important for the entire plants’ coefficient of performance.

c. Important only for the condenser.
d. Important only for the expansion valve.
04). In a “Sub cooling condenser” refrigerant always,
a. Cools only up toits condensation temperature.
b. Cools only up to its evaporation temperature.
c. Cools below its saturation temperature at condensing pressure.

d. Cools above its saturation temperature at evaporating pressure.
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05). What is the difference of Air-conditioning and Refrigeration system? : Gr‘\ ] 2
a  Refrigeration system remove large quantity of latent heat than Air condjtionikng.

. - - - | -
b  Air conditioning is the process of controlling human comfort temperature, mpisture, dust etc.;
while refrigeration is the process of preserving the dead and live cargo by Coang down.

¢ Only Air conditioning systems use the air as the secondary refrigerant. |‘

d In the refrigeration system Evaporator pressure is higher than the Air conditi%ming system
evaporator pressure. |

06). Find different between Frozen and Chill cargo. ‘I
a. It needs humidity and ventilation control for frozen cargo. |
b. Temperature pull down to below -10°C for chill cargo. '
c. Temperature maintain between 0C and - 30 C for frozen cargo. |
d. Temperature for perishable cargo is above -5°C and for frozen cargo less than ltSOC.

|
07). In a star cool reefer AFAM (Advanced Fresh Air Management) is controlling, |

|
a. Humidity level for chill cargo. \
b. Atmosphere gases entering through fresh air as well as exhaust air controlling.l

c¢. Controlling humidity and CO; level. \|

d. Ethylene & Butane gas generated by the cargo. |

08). Reefer controller all the input thermal sensor values are,
a. Resistance low Temperature high. \
b. Temperature high Resistance high. |
c. Resistance high Temperature low. \
d. Resistance low Temperature low. \

09). What are the starting steps of a reefer container? (Starting sequence) {

=

Display modular, Compressor, condenser fan and evaporator fans. l

b. Display modular, Evaporator fans then compressor & condenser.

o0

Display modular, Evaporator high/low speed then compressor and condenser fan motor.
d. Display modular then Evaporator motors high/ low, condenser fan then compreLssor.
10). The reason for if reefer unit is operating long or continuous in cooling mode. |
a. Undercharge of refrigerant. \]
b. Evaporator coil is on defrosting. i

c. Air short cycling through Condenser fan. |

d. Air short cycling around evaporator coil. '
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11). What is the reason for high discharge temperature and pressure?

a
b
c

d

Discharge temperature sensor drifting low.
Failed economizer, TXV or solenoid valve.
Superheat setting too low.

Too much air in the system.

12). What is the cause for low suction pressure in display?

a
b
&

d

13). If reefer runs with high suction pressure with low superheat degree,

a
b
c

d

High refrigerant charge.

Faulty discharge pressure transducer.

High heat load inside reefer.

Faulty suction pressure transducer.

Broken capillary of TXV.
High refrigerant charge.
Superheat setting of TXV too low.

Choked filter drier.

14). The purpose of suction modulation valve of Daikin reefer is

a
b
c

d

15). In chill cargo reefer the control temperature is high speed supply air because,

To control capacity load at in range.
To increase discharge temperature.
To cool down the compressor motor.

To maintain the degree of superheat.

Their humidity level is too high.
They emit Ethylene gas.
They produce heat and produce ethylene gas.

They need more Oxygen for living.
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SECTION “B” '

Select & write the correct meaning answer number for the following refrl,qeratlon terms from
the bellow.

Answer all 07 questions. Each question carries 05 marks. Total 35 marks.

\
ol

’ r— |
a. Saturation pointis

b. Condensation is

c. Flashgasis

d. Conduction & CONVECTION IS v.uuvveeeeeeeeeeeereeeeeeesessesseesesssesensesssssessesesssesesens

e. Thermostatic expansion valve always works to maintain: ﬁ
|
l
----------------------------------------------------------------------------------------------------------------------------------- i‘vuvlvlvlul'livuvi.llI!'ur!.---u'lIl.-v'
f.  Thermostatic expansion valve is most suitable for when I‘
|
................................................................................................................................... —————
2 Importancé of Htid quench valvais oumemaansmsmsommssmmmiin \\ ..........................................
Answers: |
i
1. The boiled refrigerant bubbles in the liquid line. \
\
|
2. The constant evaporation temperature. ‘

3. To cool down the compressor motor by cooled suction gas. "

|
4. The heat absorbs methods in the evaporator. |
\

5. Process of heat rejection (removing) form High pressure and high tempqrature gas
changing of its state to high pressure liquid.

l

\.

6. The Temperature of a Vapor or a liquid change their states. "
|

85 il : \

7. Tomaintain constant temperature in the evaporator. |
|

|

|

|

\
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SECTION -C

00012

Answer any two (02) questions from the following 04. Each question caﬂFies 10 marks. Total
marks-20.

).

).

|
l

Draw the basic refrigeration cycle with all components & name the r%&igerant status. (H/P

liquid L/P liquid, Vapor, gas etc.;) at different places of cycle.

Write the basic refrigerant 4 component functions briefly.
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3).

4).

Briefly explain how you charge the refrigerant gas to reefer unit.

Briefly explain what is P.T.1. & importance of P.T 1. on board for fault finding?
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rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr frt’tl’trrtl”"r/rdf’rr——’—’d—’d'
Answer all questions. \
INAEXTUMDEY . voeemims s I‘
|
| :
Date: 2015.12.19 Pass mark 50% . Timeallocated: 03Hrs
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e SRSl R L S
SECTION-"A” |

Answer all the 10 Questions. Each question carry 05 Marks. Total marks -50.

Ol. Briefly explain the following terms and their units.
i. Resistance

...........................................................................................................

R 11 1 e SRRSO S X ES R G RS O S il R e O k ............................

UV 1 ok g AL - | T R S AN G WS g B L RS

Rl TS o R B T TR o W B S e g R S PR

02. What are the five (5) general safety rules should be followed beforc% beginning of electrical

maintains.

03. Write the OHM”s law. If a 24 volts D.C. Supply is connected in series wp:h a bulb of 48 Ohms,

find the current passing through bulb & the power rating of bulb.
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04. What is the meaning of following, | '
BN ol e ERTUAERIS o
I e i R s e o A A R s ) forsenmssasansssaasorassssissopsisssuspssestbpanas
U o RO A N S SN e G T RO N ﬂ ..................................................
iV. C.T P P P P P P P PP PP .l ...................................................
bk 0L e 23 EEESRRG B AR A SR O e R b bR o
b 17 g B SRR R A MR I O Ty i B O e ) R -k .................................................
05. Draw the symbols of the following devices. l\
i.  Capacitor )l
|
i, M.CB(3pole) ‘
i QCR \
l

iv.  Single phase auto transformer

V. Resistor

vi, Fuse

vii. Thermistor (N.T.C)

t

I

viii. NPN Transistor %
ix.  Full wave rectifier \

l
x. A/Y - Transformer \
I

Explain meaning of each words...

06. When an electrical cables is expressed as, Cu/XLPE/PVC - 16mm®~ 7‘/1.70111111 from 300/500V

-




-

;

|

| 28

07. What is an Induction motor? Explain briefly with the aid of a simple sketch.

00V/50Hz. What is the
50 Hz and 60 Hz.

ii. A three phase induction motor rating plate has written 1440 rpm

08. i. Define synchronous speed and rotor speed of an induction motor.
number of magnetic poles and calculate the synchronous speed a

2 e}

09. How can the direction of rotation of the three phase induction motor - rotor be reversed ?
Draw the power circuit with magnetic contactors.
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\
|
[

10. Draw the power and control circuit for D.O.L. 3-phase Induct:iop Motor starting system. ¥
(work identification letters and terminal numbers). L
|

|
|
|

|
«“SECTION-B” i
|

Please refer the Carrier Trans cold model-69NT40-511 to 535 (Provided with ML 2i Controller) circuit
diagram and answer the following questions. (Each question carry 05 marks. Total marks-25)
i

QL. Write the location of the following components in the electrical diagram.
i, Reefer CONLAINET POWEIPIUG. ..cccvvvrrrsmimsrersissssssssisssssssssmsssssssssssnssssss s b e v
24 VOLt CONETOl LTANSIOTINET........ovoouvsivrnsesessssessessasassssmmsasssssssssssssssssssssssssseinsssasssssssssmssssssessenssssssssssssss
COmpressor MOLOT CONEACLOT COLL...vvvvvruvrnurssisrrnrrrssssssssssssssss s AT e
Circuit breaker of reefer panel.............mmriccsscssimissismssanas "
Defrosting heater CONTACTOT COLL.....coouvvrrrrmmmmivrssrsssssmmsnsnssssssssssssssissisenes
Suction Modulation ValVE.... . s
. Heater termination thermostat
OO Bl ro g lSs L S——————————E L
| BTe s BT SalO IS DU Ts RTE | L/ ———————————— SRR
Economizer solenoid valve|

r -------------------------------------------

...........................................

——

..................................................................................................................

NG Ee T ERE

!

3 | - 3
Q2. What can be the reasons if evaporator fan motors (both) are not running? Write all possible
reasons step by step according to the circuit diagram.

H
e L

8
ii. ‘l ..........................................
| e
Ty A ST s A I A FERRAT i o (e o S P L O T RO, (e et e e i e
------------ T
v T
| 1l
l
% "
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|
I
|
Q3. Write the following signal input terminal numbers of the Micro controlls%r module ML 2i in the
circuit diagram given. |
i, SuCtion Pressure CrANSAUCET ... s s
ii. SUpply LEMPETAtULE SENSOT. oo esssismis ety rs
ili. Ambient sensor. 5 SRR | ST W e
iv. Humidity sensor. e e
v. Supply recorder sensor. LTI T e or M O e S SR R
Q4. a. What are the signal output terminal numbers of the Micro controller module ML 2i in the
circuit diagram given. i
i SuctonMOUBEOBVRIVE  ..ciiciniiimiibbeise e i Coams sty s L
il . Display maodile S Reg At o.cniidim it s s l

i Coram R A ORI i i R s A st st e ei sttt %
|

iv.. Batrery charging SrMIMalS il maiuiariciiosstsm sscsivssssssonssersdeiiamsinsussef s

b. Write the possible reasons for the following alarm & indications?
i. Inrange (green) light. |
ii. Cool (white) light. f
iii. Defrost (orange) light. i

Q5. What is the alarm code for the following faults. l
.= Miasnial debebse SWALCHTAIMINE = 5 i i bt io i ssomsiirmiisnins |
ii. Co; Sensor failure R
iii. Compressor current high A T e N Y et W] A
iv, Discharge presste BRI o = i s vty RS
v.  Internal microprocessor BRNITE - ....iiiimnabismimrsetosiibetoatsiusansssss udosissse

.................................................................

Please refer the Star cool reefer model SCU-40 and SCI-40 Electrical circuit diagram and
answer all the following questions. Each question carry 1.25 marks. Total arks—25.

Q6. What is the power line connection & how many power supply connectlon to the frequency
controller?

Q9. What is the Pressure discharge & pressure suction “x” socket with the codq numbers to
controller? |

QI0. What is the “x” socket number with the terminal numbers for the controller of sensors & name
them. \

|
.................. S ESIATON (o Sl RN Ao
|

'l
L
i
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\
Q1. Which evaporator contactor has interlock contact for speed changer? l\

..................................................................................................................................................................................................................................................................

QI2. Name all the contactors involve in the system as per the electrical diaglia :
............... {

R

Q4. Evaporator fan motor's internal protector signal in put is in which section of the controller?
Name the “x” socket and the terminal numbers. l

QI6. Heater contactor coil voltage output is in which section of the controllel'?

Q-24. If hot gas cycle not operating, find out what is the first to check up?

Q-25. What is the ambient air sensor input to the controller?
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1. i Why it need to take number of safety measures before start a job onboard

2. i What s the need of Risk assessment, whey it is necessary?

(10 Marks)
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3. i Define the term PPE, Briefly explain the use of each equipment (PPE).

............................................................................................................................................................................................................

...........................................................................................................................................................................................................

............................................................................................................................................................................................................

............................................................................................................................................................................................................

(10 Marks)

4. i What are the safety precautions need to be taken before start work with reefer containers

............................................................................................................................................................................................................

............................................................................................................................................................................................................

............................................................................................................................................................................................................

.............................................................................................................................................................................................................

....................................................................................................................................................

............................................................................................................................................................................................................

............................................................................................................................................................................................................
............................................................................................................................................................................................................
............................................................................................................................................................................................................

............................................................................................................................................................................................................
|
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6. i List all the 6 annexes of MARPOL. 23

e e A e e s Eas A R A S AR RS AR AR e e R IR TSR SRR R TR R R ey

e T LR T LT T T L R L PR TP
DT LT LT T T T TR T T I T 1]

PR T P T T TR Y e TR L L e L]
e R e SRR AR bR e AR A S SS NI NEEE RS R RS R R TRy

T T L LT LT T L P T T LR LTI

............................................................................................................................................................................................................

srsasssnaas LT T T T T T T e e e e LR L e T

Serasessssesnnssaasinannen

tassssnrsnneee srresssrssssssanaass

T T T R T T

(10 Marks)

8. i Listall the officers and crew members onboard according to the chart.

T LT LT T T T L L T L R R LI L L]

.................................... e e e e L LR L LR bl

(10 Marks)

Page3of4

l ii. What is the minimum requirements for seafarers to work on a ship and explain rest hours.




1
-
9. i What are the safety precautions to be followed when working with electrical system.
ii. What are the essential things to maintain for proper house keeping. l
‘ (10 Marks)

..............................................................................................................................................................................................................
..............................................................................................................................................................................................................

..............................................................................................................................................................................................................

..............................................................................................................................................................................................................

Vi srsNbesesoherih T misnsy s sestrsbssmmustussnstsnnnassnsssesnnssotionuasnsperaonessdicencsases anstdnnstndioe spioseransiossisernannos iassinent nes sty cyest sncane

............................................................................................................................................................................................................

............................................................................................................................................................................................................

(10 Marks)
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REPEAT EXAMINATION
SAFETY ¢ SHIP ROUTINE

——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

<

1

Answer all questions
Index Number : e Sy 5
Date; 2015.12.19 Pass mark 50% Time allocated: 03 Hrs

’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’

............................................................................................................................................................................................................
............................................................................................................................................................................................................

............................................................................................................................................................................................................

.........................................................................................................................................................................................................
BT P P PP PP P P PP PP P
.........................................................................................................................................................................................................
.........................................................................................................................................................................................................

D P P P PP P P TP PP PP

(10 Marks)
2. a. What are the safety precautions to be followed when working with electrical system?

...........................................................................................................................................................................................................

(10 Marks)
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3. a. What is risk assessment

............................................................................................................................................................................................................

R P P PP P TP T R T T PPt YT P Py O P e R L L LR LT LR L T TR R LR L L e L et

............................................................................................................................................................................................................

............................................................................................................................................................................................................

(10 Marks)
4. List the equipment’s that you should get familiarize as soon as you join onboard (Ship).

............................................................................................................................................................................................................

...........................................................................................................................................................................................................
............................................................................................................................................................................................................
............................................................................................................................................................................................................

............................................................................................................................................................................................................

............................................................................................................................................................................................................

(10 Marks)

5. a. What are the safety precautions you must follow when plugging and unplugging reefer units.

............................................................................................................................................................................................................

............................................................................................................................................................................................................

...........................................................................................................................................................................................................

b. What are the safety equipment use for following ?
i. Head Protecting
ii. Hearing protection
iii. Face & eye protection
N 2071 211 0) o ORI

v. Hand & Foot
(10 Marks)



6. a. What are the MARPOL ANNEXES, list it out accordingly. | i8

....................................................................................................................................................................................

.......................................................................................................................................................................................

............................................................................................................................................................................................................

...........................................................................................................................................................................................................

I -
............................................................................................................................................................................................................
. ............................................................................................................................................................................................................
...........................................................................................................................................................................................................
l T T S ST
............................................................................................................................................................................................................

...........................................................................................................................................................................................................

............................................................................................................................................................................................................

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

...........................................................................................................................................................................................................

(10 Marks)
8. a. Whatis MLC , what are the minimum requirements for seafarers to work on a ship

............................................................................................................................................................................................................

............................................................................................................................................................................................................

............................................................................................................................................................................................................
............................................................................................................................................................................................................

T T T T L LT LT T L T

...............................................................................................................................................................................................................
...............................................................................................................................................................................................................
...............................................................................................................................................................................................................
...............................................................................................................................................................................................................

(10 Marks)
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9. a. List out the officers and crewmembers on board accordingly. I

............................................................................................................................................................................................................

............................................................................................................................................................................................................

............................................................................................................................................................................................................

............................................................................................................................................................................................................

(10 Marks)
10. a. Explain IMDG and how many divisions are there with IMDG l
b.List all Groups specified under IMDG |

............................................................................................................................................................................................................

...........................................................................................................................................................................................................

............................................................................................................................................................................................................

............................................................................................................................................................................................................

............................................................................................................................................................................................................

....--..........-.....-..................--..........u....--...."....--....-...........-»....--.........uu....--.....-......-...-.-..................-. .................................................
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Colombo International Nautical and Engineering College
CINECCAMPUS
Faculty of Marine Engineering
Department of Marine Electrical Engineering
REEFER CONTAINER TECHNICIAN COURSE..
Courst CoDE : EED -0295/ B0OI
FINALEXAMINATION
SAFETY ¢ SHIP ROUTING
e  This question paper consists of 20 Questions.
o Answer all questions
INAEX NUMBEE : oo sesssssssssssssss s
Date: 2015.10.03 Pass mark 50% Time allocated: 03Hrs
SAFETY
1) What should you check and examine, respect to safety view about your work place as well as
your stores? As soon as you join on-board a vessel (5 Marks)

Explain briefly each item to check.

2). What are the safety equipment use for Following? (5 Marks)
1) THeer] DAGREEIN. . csiosmsmimurmminsoon asissvessnmemsimmissimsons s b s s A S BRSSO
i), HEaring DIOHBCHIONY. comvimssssvsmmvessvossmomospnmssyams sss s oyess soss sas soom gk in vowaina o aknms ins o sans
1i1). Pare & Y0 PIOMRCHION «:ousmmsnssnssmmns onsmsmonsnm s uiase s sssin sas s s e sy sy st s opss e ones
) T RS ESSRR S RO IR SRRSO
) Bland & Poot PrODIOm. <o om it sssinsss sosvansersonnesnisaisise i msmmissfessom mimis s iessansss

3). (a). What are the different types of safety wear to protect different part of the body? (5 Marks)
T T Ny TR —

Pagelof 4




4) State 5 common cause for an accident (5 Marks)

D) +euvevoseverarsassnsessessssns ss sosese s nasesaus us 0rssss ans sensess t0s 00 tes euNenIds Sredee snesenss ssuesnar rees

SN PEs SES SN EETEENNS SEG SES NS SNEEENTN FRN BN BEERERIER IR BRRI RIS R SIS

iii) e TR T R T R TR T LR L L L L L L e sessenses ene

IV) T T R LR TR s T TP TR TP Y PR TR TR TR LR L

V) ETETTET) T T TR L LR LT TR sessseue P e e e e es ssaaEEee Ees Es BET ITEEedes SEN et BAL PN IR AtN RAS RRBRRT AN

5) What is the purpose of risk assessment, why it is necessary, explain briefly (5 Marks)

D) s biass s s s SN D HO AT RS SR RN B ST B s v S A A TS R RINAR A niae
ii) 8 EEE N0 BEE 80 SEE SES BES SN SN SEE EOE RS ENNRNN IS PEN NS III RN SNSRI B S S e SR FEP NN SRS TN BER SR RS RN BB BN RIS BN
TI) <veeee sscosssnsonsosensessessssnsossacsssssnsassssssnsoonassoss ssessass reesssnssretohassnsnssonsssessssesstessstasse g

IV) R m— S e e e L) DO R T R LR L Ll

V) T TR T TR PR D T L L LR LT TR R ) sescsssesvsnsessssacassaasnnne

6) Common hazard during with reefer container work (5 Marks)

TH1) sesveeveeeensnsasesssonssosassasssssansssssssssssesssssssasssnsanssnensotsssssonessssdsssesssssesressansesssanessceses

7) Safety precautions during plugging and unplugging of reefer container units. (5 Marks)

D) s eesvesensssnarsinasssis s sEassnery sosaenUEY S SHERERHSN SSE OB TRETSORS BB VRS SRS NASSESI] S0 SRS SRO BET USSR PSRN RS RSS

8) List Safety equipment’s that are usually need to be familiarized onboard ship during the first day,
as soon as you board the vessel. (5 Marks)

) IR PT RS T N PPPR TIPS T IR I
IV s s i S S RS S RS A S KU AAR SR RSNV banar e v e ae NS SRR AR AT R I3
1113 PP U SRS S———E_ I T
s JTERT PRSI R—————— et T R

Vii) 008 0808 856600 508000 000008000 SNSRI NRRPEITIeeeteEERIRRINRETRIRAeeRIsIIsssIRTIRRRIRERTRSRERS T T L R R T T R T )
VL)' aiamneranniin sansusiosa sasdsasanions s i episswesassvesnsisnssssans sonnsvenaressssssss T

X) ueeeenns e nnnssssennnssnneeenssasseeentntesasstes bar aes s aataes Ses see aeseeseaNslsse ar R aes seeses senses sun s

XETL) +veeenves e sessnnsss e nsseesssssnsnsansaesssssss bessssnsnnsansensansasonsaseosssnanssestes e tessenses ussssusses

88 588880008006 806080008 000008 it aesoNs s INeies It erIesETeIE Rl ettt tsRsEsRRIReIRRIcIRRRROqan RO teEsssEsEEEs BB RS BB BREES
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10)

Define ISM, Briefly explain the purpose of ISM (5 Marks)
i)

......................................................................................................................
......................................................................................................................

......................................................................................................................

List ISM elements (5 Marks)

11) What are the two key issues dealing with maritime Industry legislation developed by IMO (5 Marks)

MARPOL
11) What are the MARPOL ANNEXES, Define briefly (5 Marks)

12) What are the regulation for discharge of bilges overboard (5 Marks)

1) easeee e EEE BEP NEE RN EAE S S SN ST SES SRS SHE FES S e PN RS SRR U AR INIES BES RS SRS EEE RIS SRS B RS SRR SRS RN SR REE RS B

13) What is the regulation for garbage disposal onboard, color category for each type of waste. (5 Marks)

ii) B R EEE BRSNS B SR EEE EE N SN BN EES EES S ES EE EER SRS FEE FES EEE EET I FEE PPN FE PR SRS ST RIIIT R R I BRI BRI RN S

Page 3 of 4




MLC

13)What are the minimum requirements for seafarers to work on a ship.

14)What is the regulation for working and rest hours

15) Draw the flow chart for the officers and crew onboard , and your rank job description

l) e eee ees aeeane ses aae e a e sae e saeea st eae tes es e es EEs Set HEeeTENt N NN Ses SEReNNE Ses bal tanRenanE

IMDG
16) What is the purpose of IMDG code

17) How many classes /divisions are available in IMDG

| J—

Name and List all classes available under IMDG

iv) E R R R R R T S TR L T ]

i OO

18) What is the purpose of UN number

S

What is the purpose of PSN
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(5 Marks)

(5 Marks)

(5 Marks)
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Colombo International Nautical and Engineering College
CINEC CAMPUS
Faculty of Marine Engineering
Department of Marine Electrical Engineering
REEFER CONTAINER TECHNICIAN COURSE.
Course CoDE: EED -0295/ BOOI

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

ELECTRICAL KNOWLEDGE ¢» PRACTICE
REPEAT EXAM

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

o This question paper consist of 2 Sections. Answer both section's all the questions.

StUdent INAEX NUMBEE ©.ooovoooeooeoeeeeee e ee s

,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,

Date: 2015.11.02 Pass mark 50% Time allocated: 03Hrs

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

SECTION-"A”

Answer all the 10 Questions. Each question carry 05 Marks. Total marks -50.

01). Briefly explain the following terms and their units.
1. Resistance

......................................................................................................................................................

......................................................................................................................................................

......................................................................................................................................................

......................................................................................................................................................

iv.  Electric Power

......................................................................................................................................................

;;;;;;;;;;;;;;;;;

02). What are the five (5) general safety rules should be followed before beginning of electrical

maintains.

......................................................................................................................................................

Page 1 of 8



03). A 10 A motor operates from a 440 V/ 50Hz insulated system. The supply cables have a total
impedance of 0.01W . what circuit current would flow in each case?
If
i.  anopen - circuit fault.
ii. anearth fault.
iii. a short circuit fault occurred.

04). What are the meaning of following letters.

L | [ T —————— L WM R D
i LP ST T———_ R
L ALWW.G. “oooeoeesssessasssssssssasesss s sassase e sasssas e e e R AR SRS R PR 48 S RS R RSORS00
IV, CT croosesesesssossessssssasssssasssasssasbassssssssssssssses s es s ARe RS R R R LR RO
V. OLCR. “ooeoveeesvessesessesesesessssssssssrssasssssessasassssssisssas s saRsSRSSEsRS R b RS s
VL FLLC.  moooeoeoesseseeesasessensssaseussasssanssnsasssssessasssastsssbe e ses s s s abs 824 eSS SRR SRR R R 08

05). A 230V filament lamp has its hot resistance of 529W. Find
i. The current taken by the lamp and ,
ii. The power rating of lamp.

Page 2 of 8
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06). Draw the symbols of the following devices. 05
L Capacitor
ii. M.C.B (3 pole)

iii. DR,

iv.  Single phase auto transformer
V. Resistor
Vi, Fuse

vii.  Thermistor (N.T.C.)
viii. =~ NPN Transistor
ix. Full wave rectifier

X. Transformer

07). When an electrical cables is expressed as, Cu/XLPE/PVC - 16mm”~ 7/1.70mm from 300/500V
Explain meaning of each words.

.................................................................................................................................................................................................
................................................................................................................................................................................................

08). i. Define synchronous speed and rotor speed of the induction motor.
ii. A three phase induction motor rating plate has 1440 rpm 400V/50Hz. What is the number
of magnetic poles and calculate the synchronous speed at 50 Hz and 60 Hz.

................................................................................................................................................................................................
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.................................................................................................................................................................................................
................................................................................................................................................
.................................................................................................................................................................................................
.................................................................................................................................................................................................
.................................................................................................................................................................................................
.................................................................................................................................................................................................

.................................................................................................................................................................................................

09). How can the direction of rotation of the three phase induction motor - rotor be reversed ?
Draw the power circuit with magnetic contractors.

10). Draw the power and control circuit for D.O.L. 3-phase Induction Motor stafting system. (work
identification letters and terminal numbers) .
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SECTION-B

(1). Please refer the Carrier Transi cold model-69NT40-511 to 535 (Provided with ML 2i
Controller) circuit diagram and answer the following questions. Each question carry 05
marks. Total marks-25.

Ql. Write the location of the following components in the electrical diagram.

I T g e gl PN S —
T R USSR DY WU
ili. Compressor MOLOr CONTACLOT COLL.....vuuuirrummicricririiiincrssisisesssss s e sssssssnsas s ssssssar s
iv. Circuit breaker of reefer panel..........c s
% Delrosting heatet CONEACtoR COIL ..o s
GL SO TROA T VR cossiusmnmmsamasisisairibisnsssmmssssssens s i tamesassssce S ek eneriraesesse TS Wb
vii. Heater termination THEFMOSIAL........cummssisissmismosermmesssssissssmmmmmsassersss iz liikosaisasiassisssssesssssiusssasiis
Vil ComprEsar IROTOT THRT IR s s anmommsiiniss e s iassiiiysis e ssssiis sl sssias eesessisgsiss
. Liquidinfection solenolt] MEIVE ..ot s s s

K. ECONOMIZET SOLETIONA VALVE.....veeeeeeeee e ves e s sseesssaesesesessseaessaesesenessesessaesseefesesassessesssesesssesetesasassssssns

Q2. What can be the reasons if evaporator fan motors (both) are not running? Write all possible
reasons step by step according to the circuit diagram.

Page 5 of 8




Q3. Write the following signal input terminal numbers of the Micro controller module ML 2i in the
circuit diagram given.
i. Suction pressure transducer
ii. Supply temperature sensor.
iii. Ambient sensor.
iv. Humidity sensor.

v. Supply recorder sensor.

Q4. a. What are the signal output terminal numbers of the Micro controller module ML 2i in the
circuit diagram given.

i Buegonmodilationvalve = cssssmessssnmsmsmsnasmmamms
ii. Displaymodule & keypad e
ili. Communication modem

iv. Battery charging terminals

b. Write the possible reasons for the following alarm & indications?

i. Inrange (green) light.

ii. Cool (white) light. In range (green) light
iii. Defrost (orange) light. In range (green) light.

Q5. What is the alarm code for the following faults.

i.. Manual defrost switch failure

fi. Coz8Sensorfailure e esesseess s sensaee e

iii. Compressor current high

iv. Discharge pressure high

v. Intermalmicroprocessor il ccssmmmemmsmisimenmms

(I). Pleasc refer the Star cool reefer model SCU-40 and SCI-40 Electrical circuit diagram and
answer all the following questions. Each question carry 1.25 marks. Total marks-25.

Q6. What is the power line connection & how many power supply connect to the frequency
controller?

........................................................................................................................................................................................
........................................................................................................................................................................................
........................................................................................................................................................................................

Q7. What is the connection code & the connection numbers in the controller for
Co, & RH sensors?
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Q8. What is the high pressure switch(socket ) connection in the controller?

..........................................................................................................................................................................................

..........................................................................................................................................................................................

them.

.........................................................................................................................................................................................

QI3. What could be causes for Condenser fan motor is not functioning when | contactor energized.

QI4. Evaporator fan motor's internal protector signal in put is in which section of the controller?
Name the “x” socket and the terminal numbers.

.................................................................................................................................................................................................

.................................................................................................................................................................................................
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Q21. What are the control voltages of star cool reefers?

.................................................................................................................................................................................................

Q23. What is the power supply “x” socket and terminal numbers for electronical expansion valve for
evaporator?

.................................................................................................................................................................................................

B T I T

.................................................................................................................................................................................................
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Colombo International Nautical and Engineering College g
|
CINEC CAMPUS | < U
Faculty of Marine Engineering ‘
Department of Marine Electrical Engineering |
REEFER CONTAINER TECHNICIAN COURSE..
Courst CopE : EED -0295/ BOOI
REPEAT EXAMINATION .
SAFETY ¢ SHIP ROUTINE .
e This question paper consists of 10 Questions.
o Answer all questions
TR TIURBED &k AR
Date: 2015.11.02 Pass mark 50% | Time allocated: 03 Hrs
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, | ST —
1. i Briefly explain why safety is so important onboard ships.

2. i What do you mean by RISK ASSESMENT .

...........................................................................................................................................................................................................

............................................................................................................................................................................................................

...........................................................................................................................................................................................................

(10 Marks)
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3. i Define the term PPE, Briefly explain the use of each equipment (PPE). l

............................................................................................................................................................................................................

............................................................................................................................................................................................................

Page 2 of 4
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| ; \3
iii. What is the safe practice to plug and unplug reefer units. ﬂ
|
o .
................................................................................................................................................ R llCC
| (10 Marks)

6. i What is the meaning of MARPOL, Why MARPOL was introduced.

ii. List all the 6 annexes of MARPOL. '

............................................................................................................................................................................................................

7. 1. Explain or define MLC, Why it was introduced. |

............................................................................................................................................................................................................

lain rest hours.

e

(10 Marks)
Page 3 of 4 |
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8 i List all the officers and crew members onboard according to the chart.

; |
ii. As per your rank, you are belong to which department, and list your job description. '
OSSP P, DRSS
| =
e

................................................................................................................................................................................................

..............................................................................................................................................................................................................

e .
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Colombo International Nautical and Engineering College
CINEC CAMPUS ‘
Faculty of Marine Engineering
Department of Marine Electrical Engineering
REEFER CONTAINER TECHNICIAN COURSE..
CoursE CoDE: EED -0295/ B0O1

00 04:

e et ExaaToN. |
REFRIGERATION THEORY
. Thoeiroeibete © @0 | -
Studetit TRAEC IO csoesss i ; |
Date: 2015.11.09 Pass mark 50% Time allocated: 3Hrs
"""""""""""""""""""""""""""""""" sEcrioN‘A*

Underline the most suitable answer . This section has 20 questions. Each question carry-02 marks.
Total 40 marks.

01). What is the most correct for heat & temperature?

a.
b.

g

e

Heat travels from low temperature to high temperature.
Heat & temperature is the same but units are different.
Heat is a kind of Energy.

Temperature is the kind of energy.

02). “Saturation temperature” of a refrigerant is

4.
b.
c.

d.

Temperature below its freezing point.
Temperature above its boiling point.
Temperature when its state changes under the same pressure.

Temperature when its state changes at different pressures.

03). “Degree of superheat” of a reefer plant is |

a.
b.

g]

B

Sensible heat absorbed by the refrigerant vapor at the saturation temperature.

Not important for the evaporator function.
Important only for the condenser. |

Important only for the expansion valve.

04). In a “Sub cooling condenser™ refrigerant always,

a.
b.
&
d.

Cools only up to its condensation temperature.
Cools only up to its evaporation temperature.
Cools below its saturation temperature.

Cools above its evaporation temperature.

Page 10of6
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05). What is the difference between Air-conditioning and Refrigeration system.
a  Refrigeration system remove large quantity of heat than Air conditioning.

b Air conditioning is the process of controlling human comfort temperature, moisture dust etc; while
refrigeration is the process of cooling down the dead & live cargo. .

Only Air conditioning systems use the air as the secondary refrigerant.

d In the refrigeration system Evaporator pressure is higher than the Air conditioning system
evaporator pressure. '

06). Reefer containers used
a. Topull down fresh cargo temperature.
b. To use asa storage cool room for chill & frozen cargo.
c. For transportation only chill cargo.

d. To maintain chill & frozen cargo temperatures while transportation.

07). Frozen and Chill cargo temperature deviation is

a. Frozen cargo temperature always maintain above -10C .
b. Temperature pull down to 0C below for chill cargo. ‘
c. Freezer cargo temperature maintain between -5C and - 15 C..

d. Temperature deviation scale is above -5C and below -5C.

08). AFAM ( Advanced Fresh Air Management) is controlling,
a. Humidity level for cargo.
b. Atmosphere gases entering through fresh air.
c. Controlling fresh and Co2 gas level.
d. Ethylene gas generated by the cargo.

09). Microprocessor controller's the input thermal sensor is

Resistance low Temperature high.

a.
b. Temperature high Resistance high.

o

Resistance high Temperature low.

2

Resistance low Temperature low.

10). What is the starting sequence of a reefer container when we switch on the reefer unit.
a. Compressor then condenser fan and evaporator fans.
b. Evaporator fans then compressor and condenser fan.
c. Evaporator low speed then display modular and compressor.

d. Display modular then evaporator motors and condenser fan motor.

Page 2 of 6
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11). TXV Sensor bulb located(fixed) on,

a. The Evaporator inlet pipe line.

b

. The Condenser outlet line.

c. Near the SMV pipeline.

d

12). When one of the evaporator fan motor's thermal protector become faulty,

a.
b.

o

o

. The Evaporator out let pipe line.

Unit operates with one motor.
Unit will shut down.
Unit operates with alarm indication.

Alarm indicate and unit shut off.

13). Unit high pressure cuts off due to (because),

Compressor internal protector open circuit.

a.
b. Compressor failure (defective).

c. Condenser fan faulty and condenser coil bad condition.

d. Under charge gas in the system.

14). What is the reason for reefer unit compressor operates long or continuous in cooling cycle.

a. Overcharge of refrigerant.

b. Evaporator coil is on defrosting,

15).

16).

c. Air bypass around evaporator coil.

d. Condenser fan inoperative.

The cause for high discharge temperature is

a  Discharge temperature sensor out of range.(faulty)
b Failed economizer, TXV or solenoid valve.

¢ Wrong degree of superheat adjustment in TXV.

d SMYV operated at full close mode.

What is the cause for low suction pressure in display?

a  High refrigerant charge.
b  Faulty discharge pressure transducer.
¢ High heat load inside the reefer.

d Faulty suction pressure transducer.

Page 3 of 6
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17). Filter drier need to change when the unit's,

a. Temperature not pull down.
b. Filter drier is hot. (worm)
¢. Moisture indicator is green color.

d. Moisture indicator is yellow.

18). If reefer runs with high suction pressure with low superheat degree,
a  Broken capillary of TXV.
b  High refrigerant charge.

g]

Superheat setting of TXV too low.
d Choked filter drier.

19). The purpose of suction modulation valve(SMV) of Daikin reefer is

a  To control capacity load.
b To increase discharge temperature.
¢ To cool down the compressor motor.

d Tomaintain the degree of superheat.

20). Return air temperature of frozen cargo is measured for controlling because,

a  Their humidity level is too high.

b  They emit Ethylene gas.

¢ They produce heat. ‘

d They do not emit heat. |
SECTION - B

Fill in the blanks by selecting the suitable answer given bellow in brackets.
Each question carry- 05 marks. Total -20 marks.

1) If Liquid level not visible , Sight glass indicates full . Liquid level indicate half of the sight glass.

T suction modulation valve full open when heat load is present.
B. e if. temperature in range and no heat absorb.
B e —— high heat load and low/(poor) condensation.
2). Carrier unit evaporator fan mOtors FOtates OM.................wwmeeerr.(SaMeE directions, opp}osite directions, high
speed to low speed.) '
3). PTI test menu AUTO PTI 01 has .....cccocccooocnsccccensicccicnne(fll cool & heat functions, a]l?lcomponents test

auto function, check components one by one test.)

4). When reefer unit operates at -18°C set temperature, if you change setting to +10°C then the fan motors
Lo oo o o U ————— (same speed, low speed to high speed, Eigh speed to low
speed.) '

Page 4 of 6
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SECTION -C

Answer any two (02) questions. Each question carry 20 marks. Total marks-40.

D).

Draw the basic refrigeration cycle with all 4 main components, heat exchanger & refrigerant status at
various places of cycle. :

Page 5 of 6 '




3). Draw the Pressure-Enthalpy diagram and name all data on it. |

04). What would you check & observe before you plug in the reefer container on board %hip?
|

Page 6 of 6
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FINAL EXAMINATION
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e This question paper consists of 03 Sections.

Index Number : e e ——
Date: 2015.11. 09 Pass mark 50% ' Time allocated: 03 Hrs

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

SECTION “A”
Underline the most suitable answer . Fach question carry-02 marks. Total 40 marks.

01). Find the wrong statement for the heat & temperature?

a. Heat travels from high temperature to low temperature.
b. Heat & temperature is not the same also units are different.
c¢. Temperatureis a kind of energy. |
d. Heatis a kind of Energy.
02). “Condensation temperature” of a refrigerant is
a. temperature below its freezing point.
b. temperature above its boiling point.
c. temperature when vapor changes to liquid under same pressure.

d. temperature when vapor changes to gas at different pressures.

03). “SUPERHEAT AMOUNT" of a reefer plant is
a. the sensible heat gain after evaporation.
b. the sensible heat gain after condensation. .
c. the total heat gain in evaporator by the refrigerant.

d. the total heat absorbed by the gas in the compressor.

04). In a “Sub cooling condenser™ refrigerant always,
a. Cools only up to its evaporation temperature.
b. Cools above its evaporation temperature.
¢. Cools below its condensation temperature. |

d. Cools only up to its condensation temperature.
Page 1of 6




05). What is the correct statement of the following, \ l
a  Refrigeration system remove large quantity of heat than Air condltlomng
b Freezer cargo temperature must be accurate through out the period. | \
Reefer containers divide in to frozen cargo & chill cargo modes.

In the refrigeration system Evaporator pressure is higher than the Air condmomng system
evaporator pressure.

0

oL

06). The temperature of a Banana pelletsina Reefer container is monitored I:oy,i
a. the return air temperature.
b.  the temperature in the evaporator. |
c. the supply air temperature. .

d. the USDA temperature .

07). Find the difference between Frozen and Chill cargo.
a. Humidity and ventilation must control for frozen cargo.
b. Temperature pull down to -10°C below for chill cargo . i
c. Freezer cargo will maintain above -5°C & chill cargo will maintain below -5°C

d. Chill cargo emits co, 'moisture, ethylene and heat while freezer cargo emits non.

08). AFAM ( Advanced Fresh Air Management) is controlling,
a. only temperature & humidity level for cargo.
b. atmosphere gas pressure entering through fresh air. ‘
c. controlling Oxygen and Co2 level.
d. ethylene gas generated by the cargo. ' ]

09). In reefer controller, all the input thermal sensors. ‘ 1
a. Resistance low Temperature high.
b. Temperature high Resistance high.
¢. Resistance high Temperature low.

d. Resistance low Temperature low.

10). What is the starting steps of a carrier reefer container? (Starting sequencé)
a. Display modular,Compressor then condenser fan and evaporator fans._‘
b. Display modular followed by Evaporator fans then Compressor. |
¢. Evaporator low speed then display modular.

d.  Display modular then evaporator motors on then condenser fans & COMPTesSOr.
|

Page 2 of 6
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11). Carrier and Thermoking reefer motor starter contactors operate with,
a. Primary voltage .
b. DC voltage.
c. AClow voltage.
d. AC and DC low voltage.

12). When one of the evaporator fan motor's thermal protector faulty,
a. Unit operates with one motor.
b. Unit will shut down.

Unit operates with alarm indication.

L

Alarm indicate and unit shut off.

13). Unit high pressure cuts off due to (because)
a. Liquid (injection)quench valve stuck in open position.
b. Refrigerant flow control TXV failure (defective).
c¢. Suction modulation valve failure.

d. Condenser fan faulty and condenser coil bad condition.

14). If reefer unit operates long or continuous in cooling cycle is due to
a. Overcharge of refrigerant.
b. Evaporator coil is on defrosting.
c. Short cycle air in evaporator coil.

d. Moisture in the system.

15). What is the advantage of having a SMV (suction modulation valve)?

a  Compressor suction pressure to increase.

b To control the drive modular.

¢ Toincrease the Superheat degree of suction vapor.

d To control the evaporator capacity & the compressor volume.

16). What is the cause for low suction pressure increase?
a  High refrigerant charge.
b Manual defrost switch defective.
¢ High heat load capacity in the evaporator.

d Faulty suction pressure transducer.

Page 3 of 6

o0



17). Unit fails to stop defrosting because of ,

a
b
c

d

faulty HTT sensor.
difference of supply & return air temperature increase.(delta T).
faulty or wrongly fix Micro controller.

burnt defrost heater contactor coil.

18). If reefer runs with low suction pressure with high superheat degree, .

a
b

c
d

19). The method of defrosting a star cool reefer is by,

a
b

o

o

Damage capillary tube of TXV.

High refrigerant charge. }
Superheat setting of TXV too low. |
Choked filter drier.

hot gas bypass system.

defrosting heater activation.

hot gas & changing the evaporator fan direction.
hot gas bypass & defrosting heaters both.

20). In chill cargo reefer container supply air has be temperature controlled because,

a
b

o o

Their humidity level is too high. ﬂ
They emit Ethylene gas.
They res-pirate & produce heat.

They need more Oxygen.
SECTION - B

Fill in the blanks by selecting suitable answer given bellow. \

Each question carry- 10 marks. Total -20 marks,

01). If Liquid level not visible , Sight glass indicates full, level indicate half of the sigbt glass
a. |
b.

C:

Modulation valve full open when heat load is present - R W—

Temperature in range and no heat absorb -

High heat load and (poor) low condensation - die

02). Compressor oil level indicates (100%, 3/4, 1/2, /3, 0% ) from the gauge glass,

a.

When Compressor in operation -

b. When Compressor is shutdown (off cycle) - —

C.

Compressor operates in full cool mode -

Page 4 of 6
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SECTION -C

Answer any two (02) questions. Each question carry 20 marks. Total marks+40.
|

D).

receiver, sight glass.

|
Write the above all refrigerant component's functions briefly.

Page 5 of 6 |
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Draw the basic refrigeration cycle with compressor, condenser, evaporalfllor, TXV, filter drier liquid



il

3). Draw the basic pressure -enthalpy diagram and name all data on it. |

04). What are the reasons for cargo has to be pre cooled before loading in to pre coo]%ed reefer container?

Page 6 of 6 \
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e

FINAL EXAMINATION
SAFETY ¢ SHIP ROUTINE
o This question paper consists of 10 Questions. |
o Answer all questions |
i 0T L e R '
Date: 2015.11. 06 Pass mark 50% I Time allocated: 03 Hrs
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3. a Whatis PPE, List all the PPE and the use of each equipment '

.............................................................................................................................................................................................................

............................................................................................................................................................................................................

b. What are the hazards during working with a reefer container ‘I
..l .......................................................
.................................................................................................................................................... hevonassanisressresssssnssssessranranssnnnsnsnsrasnans
S oSS e =Sy, St

[ (10 Marks)

4, List the equipment’s that you should get familiarize as soon as you join Pnboard (Ship).
...................................................................................................................................................... fessssrsiintsntinstsnnssnnassestansnsnssnnssnsesnanes
...................................................................................................................................................... TE——————
....................................................................................................................................................... T ————
....................................................................................................................................................... I TR L L R I T P P P PR
........................................................................................................................................................ VT S—

...........................................................................................................................................................................................................

| (10 Marks)
5. a.What are the safety precautions you must follow when plugging and unplugging reefer units.
|

............................................................................................................................................................................................................
.........................................................................................................................................................

..................................................

...........................................................................................................................................................................................................

...........................................................................................................................................................
............................................................................................................................................................................................................
............................................................................................................................................................................................................
L T T T T T T e e b L]

..........................................................................................................................................................................................................

(10 Marks)
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. | C () "_» o
6. a.What are the MARPOL ANNEXES, list it out accordingly. | Uuve
BB DL s insinsimignsecimesssiaassess 53T s ks T msssmpoescevess ——
BTOI O i stsiiostis ot oA BTSSR A AR SO
5oL AU ot SR ———
T 1 U R S —— [P NS NSEPIp
111 | OSSR ——— FR—————
25 U AP SR U TONS— S S . Lo A
b. What are the regulation and details for annex 4 & 5 |
....................................................................................................................................................... e —
........................................................................................................................................................ Tl rorrTort i e
........................................................................................................................................................ A —
........................................................................................................................................................ il...................................................
........................................................................................................................................................ T ——"
I (10 Marks)
7. a What is the purpose of ISM |
......................................................................................................................................................... (R
|
......................................................................................................................................................... e WT——
|
.........................................................................................................................................................  SE——————
.......................................................................................................................................................... e
.......................................................................................................................................................... e —
|
b. Define DPA, and the purpose of DPA |
.......................................................................................................................................................... T"'".“".“""I“"“""""""""""""
-."...u.-"u-..-.....-u----....-n.----..............-.......-.-".--n-------n-....-.u..uuuuuuu--.u-n-n.............-.."-.""..-.-.....T ------------------------------------------------
i‘- ................................................
........................................................................................................................................................... J‘....................................-...........
........................................................................................................................................................... A —
L (10 Marks)

8. a. Write in Short of MLC , what are the minimum requirements for seafarers to work on a ship

............................................................................................................................................................................................................

............................................................................................................................................................

............................................................................................................................................................................................................

..............................................................................................................................................................................................................

| (10 Marks)
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9. a. List out the officers and crewmembers on board accordingly. |

...........................................................................................................................................................................................................
-----u--..........-.--n..........---uuu.u.---u-......u".-“...-.".--..u..u---u-----u.......n--..n-u"u-u--......-.uu-.u-.-u-nd: ......................................................

...........................................................................................................................................................................................................

L T T T T T T T T T L L L e

....................................................................................................................................................... R i,
(10 Marks)

10. a. Explain IMDG and how many divisions are there with IMDG |

............................................................................................................................................................................................................

............................................................................................................................................................................................................

....................................................

........................................................................................................................................................................................................

............................................................................................................................................................................................................

............................................................................................................................................................................................................

.........................................................................................................................................................................................................

—a

i

(10 Marks)
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FINAL EXAMINATION |
ELECTRICAL KNOWLEDGE PRACTICE ‘
" s 0 ¢ " 0, E| """""""""""""""
Student Index Number : ..........cou... ;
Date: 2015.11.07 Pass mark 50% ‘| Time allocated: 03Hrs
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, | P ———

SECTION-"A”

|
Answer all the 6 Questions. Each question carry 06 Marks. Total marks -36!

\
1). a. What are the five (5) general safety rules should be followed before beginning electrical

maintenance work on board? |

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

....................................................................................................................................................

..........................................

..........................................

..........................................

..........................................

ii. A Three phase transformer has apparent power of 6kVA and 440/230 Volts. What is the

primary and secondary current? '
|
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02). a. What are the classification of A.C. motors.

b. Draw the symbols of following devices.

L

iv.

Capacitor (general)
Full wave rectifier
N-P-N- transistor

3 Pole-M.C.B

3Pole O.CR

Three -phase auto transformer

3-phase induction motor (Stator winding is star connection)
Single phase induction motor (Starting capacitor type)
3-phase induction motor (2-speed /single winding connected)
Magnetic contactor coil and contacts.
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03). a. Define synchronous speed and rotor speed of a induction motor. |

..............................................................................................................................................................................................

..............................................................................................................................................................................................

..............................................................................................................................................................................................

b. A three phase 4 pole induction motor has 1440 r.p.m. calculate the syﬁchronous speed at
50Hz and 60 Hz. I

T e T e L e e e L e LR L L]

b. How can the direction of rotation of the three phase asynchronous motor-rotor be reversed?

Draw the power & control voltage wiring diagram for direct on-line motor starter with
magnetic contactors. !
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05). a. Explain the following devices.

i, Thermostat |
.................................................................................................................................................. A——
.................................................................................................................................................. I....
.................................................................................................................................................. e
......................................... oo
ii Varistor |
.................................................................................................................................................. e o AN
.................................................................................................................................................. T ———
...--I.u..
T ————————————————
iii Thermocouple |
T A R A
.................................................................................................................................................. 1
.................................................................................................................................................. 1
................................................................................................................................................... s mrmne
\
iv i |
................................................................................................................................................... i
.......................................................................... s e
|
\
v Solenoid valve

|
'\
.
|
06). a. What is the function of transducer? |
|
U S AP——————
------------------------------------------------------------------------------------------------------------------------------------------------- Tuu"n"n.".-----.uuu-----.nn--vu
e
e
................................................................................................................................................. desssassasvrnsassanssasnensesttsnsssarinaree
|
) \
b.What type of transducers are used for the following? |
) \
i, TEIMPETATUTE SETISOL: wevuvvuvrusissseeessessssssssssssssssssssssssasssssssssssss s sssss sssss s s
[i, PIOSSUTE SENSOL. .covvummmumersereerissssessamsansassssassssssssssissssssssessesisssssisssssss aasssassssssasssssssssessse Bl B T,
|
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SECTION -"B” 0007 ¢
Answer the following 02 circuit diagram's questions. Each question carries 32 marks. Total
marks-64.

Please refer the Carrier Tans cold model-69NT40-551-400 to 425 (ML 2[) circuit diagram and
answer the following questions.

07).a. Write all the Electrical , mechanical & refrigeration system safety devices of reefer unit.

...............................................................................................................................................................................................

b. Explain how SMV operates or control by the microprocessor? Detail the control voltages of
microprocessor, drive modular and SMV.

...............................................................................................................................................................................................

d. Find the zone area(Location) for the following components,

i, Delbost teperatUIB SRIBOT = e o i
ii. Ambient temperature sensor.

jii. Condenserpressure €ransdocer NSO,  Lrusmamsrimmmmmmme AR wis

tv. Deftostine hearers magnetic contactor €01l L. ousmusmmmmmssnsmsipmaim i

V. Compressor motor contactor coil. s —————

e. When TP 4 of the diagram shows the control voltage but cannot measure control voltage of
CF coil terminal point Al. What is the reason?

...................................................................................................................................................... -
f. What are the possible causes for the following.

i). C.B.-1 trip off.

.......................................................................................................................................................  ————

...............................................................................................................................................................................................
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g). Give the details of unit functions and modes for following indicator lights
1 VBB LED | cccoencomvaomnrasensorsssississssssn s biassasssssnsamsssmsmsssns asiesst s ssssissss sioid R ——
ii. Red LED B e mm e A N P A AN R i
1. GUEER LED © oivicenunisensinssessisssssivsnssssass sisessashonssssssssassssssasssssassorsrsannrennssnraarasyossss T —
39, YELIOW LLED  foruuseeonsssssssssssssssssssessoseesssssissssssssesssesssssssssssssesesassassssssansssnsasossumsasasssofusssssonssonissisisssissns
VANS) 110 B 31— B

h). Detail the trouble shooting of the control circuit for following test points. |
f, TP DGOATES ioriiisamerseosuarsssasssissssstsiossos sessns ssssssssssoossssssssssmssrsoaesmisossrs s
i, TPOANA TP S foeveerreessemssssesesssssssssassssssssmasssssssssssassssssssasssssssssssmmassssssasmasassssssefisssessscsssssssnssssssssas
i, TP OANA TP 1O feeoiicrisicirnsceresmsensessnsesssessssasssmsasssssssssssssssssssssssesssssssassssassssasescass Lo

TV, TP D ANA TP 4 foooeoeoeeeeeee et e eee s s s s s st s e aR b R e RS RS S

N 270 1 2 RS —————. PR

8). Please refer the Star cool reefer model SCU-40 and SCI-40 circuit diagram and answer the
following questions. '

a. What is the power line connection & how many power supply conneclp to the frequency
controller? !

...............................................................................................................................................................................................

...............................................................................................................................................................................................

|
b. In which module current transformer sensors indicate? Write the input power socket
numbers. ‘

...............................................................................................................................................................................................
...................................................................................................................................................

...............................................................................................................................................................................................

...............................................................................................................................................................................................
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|
|
|
|
g Whatis the Air motor control supply terminals from micro controller?
............................................................................................................................................. .
1
............................................................................................................................................. s e
h.  If you suspect return air temperature sensor which terminals & wbicH voltage (AC or DC)
you should check ? \
|
|
.............................................................................................................................................. Lesssr T
R s S N e A W e
|
|
|
|
|
\
|
\
|
|
[
|
l
|
I
\
!
\
|
|
|
\
|
|
|
l
|
|
\
|
|
|
|
|
|
|
|
|
|
|
|
|
|
'\
!
I
|
|
|
I
|
i
1
|
I
I‘I
000000 |
\
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Wiring Schematic
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