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Paper 1 of 3 — MAR 314 Marine Electrical Technology

Level 300 ¢ First Semester ¢ PastQuestion

FEDERAL UNIVERSITY OF PETROLEUM RESOURCES, EFFURUN.
COLLEGE OF ENGINEERING AND TECHNOLOGY
DEPARTMENT OF MARINE ENGINEERING

EXAMINATION: FIRST SEMESTER COURSE CODE: MAR 314

SESSION: 2024/2925 ¢ ah COURSE TITLE: MARINE ELECTRICAL TECHNOLOGY

DATE: 23/05/25 Sa TIME ALLOWED: 2HRS

INSTRUCTION: ANSWER ANY FOUR QUESTIONS

la). Discuss the notable four conditions of a passenger ship enroute Kawasaki Tapan, «'~1 1s
influenced by Fectricel

Systems Onboord it (17 marks)

b) With refererce te ship electrical technology, explain ship primary essential services and ship
secondery essenticl

services. Outline the two examples of primary and secondary essential services. {5.5 marks}
2). In a container ship, two generators J and K are sharing load in parallel. The Real/True power,
Reactive power and

power factors of each generator is illustrated’ in the table below.

Parameters i Generator ] Generator K Total bus bar Loading
True/Real Power 700 KW 650 KW ?

Apparent Power ? ? 7 _

Reactive Power 2 « | 600 KVAR 2 |

Power Factor 0.7 lag ? ?

Calculate the following: i). The reactive power of Generator J. [3.5 marks] ii). The apparent power of
Generator ). {3.5

te orks] iii). The apperent power of Generator K. [3.5 marks] iv). The power factor of Generator K.
[3.5 marks] v). The

a setal-bus bar loadisa i KW, KVAR and power factor. [3.5 marks]

3). An oil tanker, has a 440V, 3-ph, induction Motor The-inductian motor has 6 poles and operates
at 0.7 power factor

lag and 6% ship. The motor drives a 15KW pump at 38.8 rev/s. The stator and mechanicatlosses.are
750W and 480W

respectively. Calculate: 7

i) The supply frequency. [4 marks] ii). The frequency of the rotor current. {4.5 marks] iii). The
power input to the

motor, [45 merks) iv). The current taken from the supply. [4.5 marks]

40). Tn a war ship, a generator onboard has 60 conductors/ph and is needed to generate 500
volts/phase. Calculate the

following: i). The needed flux per pole [2.5 marks} ii), The generator line voltage if the three stator
winding are star
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connected, [2.5 marks]

b). A long shunt compound generator delivers a load current of 60A at 600V, has armature, series
field and shunt field

resistances of 0.07 ohms, 0,04 ohms and 350 ohms respectively. Calculate the generate voltage
and the armature

current. Allow 1V per brush for contact drop. [6 marks}

c). Describe in details, field, armature, prime mover, rotor, stator and slip rings as components of
an AC generator, that

is needed for onboard operations. [6.5 marks]

5a). Given that the generator E.MF = 2.22 ¢ fz volts/ph. Use engineering judgement from first
principle to prove it. [6.5

marks] ;

b). Explain theory of operations of an AC canerator. Also
and impedance of the generator, hysteresis and mechanica' 'ssses in AC generator. [5.5 marks]
explain Internal voltage drops due to the internal resistance

c). Describe three conditions that must be met prior to synchronization of AC generators for
offshore operations. (55

marks}

6a). Supposed a cargo ship needs 4 motors for various operations. Sketch/Draw a ship electrical
syste diagram that

shows how 660V, 440V, 440V and 220V are supplied to various motors onboard the cargo ship. [8
marks}

b). Define loaa analysis of ship electrical systein. {2 marks}

¢), List five electrical diagrams used in ship electrical system design. State their advantages. 17 5
marks}

‘Sie. | emieeiallltna ia 1.
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# COURSE TTTLE: MARINE ELECTRICA! TECHNOLOGY
SESSION: 2024/2025 g e : INE ELECT
LATE THAE #LLOWED: Zidi.
e R TRLIETION, ISR A T O e St i
(_h'wnﬂ‘ s
. . e ;
B} Wah revefence eleitvieol techrology , explain el primary esserfio servicks 608 Srap SCLON0n  @ShEp

samples of ptimoty ond sccondery essential services

2} In o container ship, two generators J and i ore sharing toad ir perelle!

lhe Reul/True power, Recctive power and
power tactors of each generator is illusirated in the tabic helow,

[Poramcters T Generator 3 [ Geeraror ¥ |

| Totalbusbor Loading |
|_True/Real Power L 700KW | 6BOKW. e T +
| Apparent Power | 2 7 _ | 2
[ Reactive Power ) L e 7 7 \ Eé-'-(v,ﬂ{f;. o : - ) ? o |
|_Power Factor ‘-l ﬁégi - T - ] T “_ ? r
Caleulate the following: i). The reactive power of Generator J. 2.5 merks]i

1ii), "h;upp;aren‘r power of Generator J. [Z &
marks 1 iit), The apparent power of Generator K. [3.5 mares] iv) The power foctor of Generator K. [3.5 merks] v). The
Totel bus bar loading in KW, KVAR and power factor, £3.5

3.9 marks]

2). Anoil tanker has 0 440V 3-ph, induction motor. The induction metor kies 6 poles nd operates at 0.7 power

facter
lag and 6% slip. The motor drives a 15KW pump at 35.8 rev/s. The siator and meckonical losses are 750 and 4879w
respectively. Calculate:
1). The supply Trequency {4 rarfsl ii). The frequency of the refor currers i ma iti;. The power input te The
moter, [+ I ie] iv) The current faken from the Supply. It mopas
49). It

Y a war £hip, a gene

it onboard has 60 conauctors/ph and is neege 4
Tollowing' i), The reeded f

Tl per pole {25 marks) i) The generator ling voi:
connected. |2.5 marks

iy

500 velts/phase., Caicul
if the three stator winding ore

b). A long shum compound generatar delivers e load current of 60A ai 600V,

v con ¢ armature, series field and shunt field
resistances of 0.07 ohms, 0.04 ohms and 350 ohms respectively. Calcule
current. Allow 1V per brush for contact drap. [{ 1

e generate voltage and the armature
NELKS |

<). Describe i details, field, armature, prime mover, rotor, s1ator and slip rings a=
is needed for orboard operations, [ & 1

rorks]

cormponents of an AC generator, that

B0). Giver, that the generator EMF = 2.22 ¢ fz volts/ph. Use engineering i ; ;
By g 224 ph. gineering judgement from first principle to prove it. (6.5
L). Expiair theory of operciions of an AC generator. Als

o explain Intarnal yol
ond impedoree of the generater hy-

; i tage drops due 1o the internal resi
icresis and mecharical losees in AC genera

stance
tor, |58 marks:
_ , ;
»- Deseribe three corditions that must be met prior o synchronization of ac gzrnerat for offsh
i ; - gen o%s for offshore operctions, 5 5

G_OJ Suppused o cargo thiy reeds 4 motors for YarIous operotions Sket h/Dr
shows how 660Y 440V, 440V ond 220V are i

Q Shib eleety innl G
supphied 10 varigys Motars onbogrd b electy icgl system diagrem that

the eorgo ship, i1, Ve )

5

b) Befine logd onolysis of weup el piep /Btein |
6} LAGY "Vh’ (‘iﬂf‘r i a
- & i i use i g
tricol diagieris ugen i ship elecirieql Sysien, rh-:nq., State 4)
i ~late they, acdva ~ y li=}
Q vantages, (7.5 nerhie]
L i
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FEDERAL UNIVERSITY OF "ETROLEUM RESOURCES, EFFURUN
COLLEGE OF ENGINEERTNG AND TECHNOLOGY
DEPARTMENT OF ®ARINE ENSINEERING

EXAMINATION: FIRST SEMESTER COURSE CODE: MAR 314

SESSION: 2024/2025

DATE. ;

COURSE TITLE: MARINE ELECTRICAL TecHNOLOGY
TIME ALLOWED: 2HR<

INETRUCTION: ANSWER apgy FOUR QUIESTIONS

T notgbie Tow cordition of S
—_— enced by

b). With vetercrie sa <h = i L : ) i )
). With reterence o ship electrical techne iogy, exploin ship primery esseriil services ond ship secondary ess:

services. Outline the two examples of primery and secondary essential services

1 b2 i '
2). In @ contarner ship, two generators J and K are sharing load in porallel The Real/True power, Reactive power and

power factors of each generator is illustrated in the table below,

- e
L arometers - Generator J Generator K Total bus bar Loading
| True/Rea| Power ] 700 KW 650 LW S B
— S e ower ¢ i —} O EW = :
FAEEEEI’\T Power ? 2 2 TS
Reactive Power T N 600 KVAR 5 | . " o
Power Factor | L A T | [N Tm e

Caleulate the following: i). The reactive power of Gereraror I. [2.5 marks] ii). The apparent power of Generator J, [35
marks] iii). The apparent power of Generator K. [3.5 marks] iv). The power factor of Generator K. [3.5 marks] v). The
total bus bar loading in KW, KVAR and power factor. [3.5 1narks)

3). An oil tanker, has a 440V, 3-ph, induction motor. The induction mator has & poles and operates at 0.7 power factor
lag and 6% slip. The motor drives a 15KW pump at 38.8 rev/s. The stator and mechanical losses are 750W and 480W
respectively, Caleulatre:

i). The supply frequency. {4 marks] ii). The frequency of the rotor current. |45 marksl i), The power input to the
moter. 145 mebe? iv) The current taken from the supphy, [4.5 marks]

4c). In a war ship, ¢ generator onbeard has 60 conductors/ph and is needed to gererate 500 volts ‘phase. Calculate the
following: i). The needed flux per pole [25 marks] ii). The generator line volfage if the thres stator winding are star
connected. [2.5 marks)

b). A long shunt compound generator delivers a lood current of 60A at 600V, hes armature, series field and shunt field
resistances of 0.07 ohms, 0.04 ohms and 350 chms respectively. Calculate the generate voltage and the ermature

current, Allow 1V per brush for contact drop. [6 marks]
<). Describe in details, field, armature, prime mover, rotor, stator and slip rings az components of an AC generator, that
is needed for onboard operations, [6.5 marks]

#50). Given that the gererator EM.F = 2.22 ¢ f2 valts/ph Use engineering judgement from first principle to prove it, [6.5
marks} it
b). Explain theory of operations of an AC generator, #iso explain Internal voltage drops due to the internal resistance
ond impedance of the generator, hysteresis and mechanical losses in AC gererator (55 marks)
c). Describe three conditions that must be met prior 1o synciranization of AC generators for of fshare operatiors. (0.5
marks]
60). Supposed a cargo ship reeds 4 motors for varicus cperations. Sketch/Draw o ship electrical system diagram that

shows how 660V, 440V, 440V ard 220V are supplied 1o various motors onboard the cargo ship. |€ nariz)

b). Defire load analysie of chip zinctpical spaters |

" 5, [7.5
€). List five eleciricol diagrarms used in ship electrical system design. Stete their advantages. [7 £
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