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ENGINEERING, DRAWING AND SHIP SYSTEMS
Attempt ALL questions

Marks for each part question are shown in brackets
Section A

1. Piping Systems - DRG. 020

Describe the device, stating its functions for EACH of the following symbols:

(@)

(b)

(c)

(e)

I

I
—_
N
—

2.  Mechanical Assembly - DRG 021

(a) State the device and describe the function of 503; (2)
(b) State the device and describe the function of 235; (2)
(c) State the device and describe the function of 020; (2)
(d) Identify the main casing sections that make up the pump assembly. (4)

[OVER



3.

Ship’s Construction Drawing - DRG 022

(e)

State the frame numbers at which the fore and aft engine room bulkheads
are located.

Identify, using frame numbers, the start of the flat bottom of the hull.
State the depth of the double bottom tanks in the engine room.

State the specification of the main plate sections used on the flat bottom of
the hull ford between frame 40 and 54.

State the maximum sounding of the aft peak W.B. tank.

Hydraulic and Pneumatic System Drawings - DRG 030

(@)

Describe the following device, stating its function:

S0l

Describe the location of any pressure alarms on the control air system.
Detail the possible sources of supply for the control air system.

Whilst at sea, the control air pressure low alarm sounds. The fault
identified is a leaking safety valve on the control air bottle. Detail the
actions required to allow continuous operation of the propulsion plant,
whilst repairs are carried out.

Electrical Power Systems and Control Drawings - DRG 038

(@)
(b)
(c)

Describe item ‘A’, identified on the drawing.
State the purpose of air circuit breakers B and C.
On the main and emergency switchboards, both 440 V and 220 V, name the

distribution breakers that should remain closed during normal operation,
and those that should remain open.



Section B

6. Drawing 022.

On inspection in dry dock, two sections of damage were found on the ship’s hull,
which have been identified on the shell expansion as ‘A’ and ‘B’.

(@) The first section, ‘A’, was found to be 300 mm deep.

(i) Using drawing references, identify the location and approximate
dimensions of the damaged section.

(ii) State what steels are involved in the repairs, and what complications
are evident from the drawing

(b) The second section, ‘B’, was found to be 200 mm deep.

(i) Using drawing references, identify the location and approximate
dimensions of the damaged section.

(ii) State what steels are involved in the repairs, and what complications
are evident from the drawing.

7.  Drawing 020.

(a) Describe the flow path and valve configuration required to enable all
generators to run on HFO.

(b) Describe the procedure, including flow path and change of valve
configuration, required to change over No.2 generator to MDO, when all
generators are currently set up to run on HFO.
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General Comments on Examination Paper

Candidates should take care to ensure their answers are legible, or they may miss out on valuable marks. If a
candidate wishes 95% of a page to be ignored by scoring out from top to bottom with several lines, (one is
sufficient), to ensure the remaining couple of lines of undeleted script are included in the assessed answer, the
presentation would be greatly improved if the remaining small amount of text is rewritten in a properly composed
answer, starting on another page. The time in this exam is required to study the drawings, the text required to
answer the questions should not prove too onerous, or take too much time.

General Comments of Specific Examination Questions

Q1. A straight forward question, well answered by most candidates.

Q2. This was a simple drawing, however several candidates could not identify the devices or their function. In
part ‘d’ the question asked to identify the casing sections that make up the pump assembly, so to identify the shaft,
bearings, impeller etc. was not what was requested, and simply to write down all the part numbers identified on
the drawing in the belief that the casing sections must be in there somewhere, will not get the required marks.

Q3. Some candidates still struggle with shell expansion drawings, with some not attempting this question. The
fact that the same drawing was used in section ‘B’ caused a problem for these candidates to gain sufficient marks
to pass the exam. Those that had studied shell expansions, did reasonably well.

Q4. A straight forward question, well answered by most candidates.

Q5. Most candidates got reasonable marks for this question, however there was little structure to most answers for
section ‘C’, with some candidates unable to complete it.

Q6. The candidates who struggled with this drawing in section ‘A’, obviously struggled with this question also,
however the remainder answered it reasonably well. The approximate size of the area of damage was generally
judged incorrectly, and the required forming of the plate sections was ignored by many.

Q7. The fuel oil system from tank to the generators was understood by most candidates, however the flow through
the generator was confused by several, with many not mentioning the pressure regulating systems. In part ‘b’
many candidates closed the HFO inlet before opening the MDO, with a few closing both permanently, stating that
the MDO went straight out via the pressure regulating valve. Several candidates merely stated a new valve
configuration and did not give the change-over procedure requested in the question.
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ENGINEERING, SYSTEMS AND SHIP’S DRAWINGS
Attempt ALL questions

Marks for each part question are shown in brackets

Section A

1. Piping Systems - DRG. 006

(a) Explain the purpose of item A identified on the drawing, stating what is
specified about its physical location.

FROM DECK FILLING
(b) Explain the meaning of the following symbol,

(c) Describe the following device, stating its purpose. @

(d) Whist the vessel is on passage with all engines on HFO, the main engine
begins to surge due to fuel starvation.

State, with reasons, what item may be of concern and what action is
required.

2. Mechanical Assembly - DRG. 007

(a) Describe the type of drive connected to the pump.
(b) Explain the function of item 210.
(c) Describe the device and function of assembly 704.

(d) Describe the procedure for setting up the drive mechanism after the motor
has been overhauled.

[OVER



Ship’s Construction Drawing - DRG. 009

(@)

(b)

State the difference between the girders at 6,000 and 8,000 off centre line
compared to the other girders, explaining why they are different.

State the extent of the camber on the main deck and at what distance from
the centre line it starts.

State the specification of the side longitudinal stiffeners in way of the shear
strake.

State the specification of the plate used for deck plating in way of the shear
strake.

State the thickness plate used for the tank tops.

Hydraulic and Pneumatic System Drawings - DGR. 008

@)

(c)

Describe the device and its function.

(&)

b

State the purpose of valve 10.

Describe in the dual system shown the sequence of events that occur if one
side, when in service, develops a leak, including how the isolation valves
operate.

Electrical Power Systems and Control Drawings - DRG.005

(@)
(b)

State the purpose of the circuit shown.

State the type of device and its function for EACH of the following:

(i) KM2
(1) KM1
(ifi) RL1

(iv) S2



6.

Section B

Mechanical Assembly Drawing - DRG. 007

The illustrated pump runs, the piston rod can be seen to be reciprocating, but
the pump fails to pump fluid.

Describe the inspection procedure required to check the components that may
be at fault, including replacement of piston seal rings and liner.

Electrical Power Systems and Control Drawings - DRG. 005

The illustrated starter has correct voltage and frequency to main and auxiliary
circuits. When the start button is operated a single contactor is heard to
operate, but the motor does not turn. When the start button is released, a
contactor is heard to move again.

(a) State which contactor operated and which one should have operated.

(b) Explain in detail the location and nature of possible faults.
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FROM DECK FILLING

NOTES:—
1- POWER SUPPLY TO ALL INDEPEDENTLY DRIVEN FO PUMPS TO BE

CAPABLE OF BEING STOPPED FROM A REMOTE POSITION
2- F.0 PUMPS TO BE FITTED WITH RELIEF VALVE IN CLOSE CIRCUIT.
3- TANK GAUGE GLASSES TO BE OF CLASS APPROVED TYPE
4- ALL EQUIPMENT TO BE SUITABLE FOR OPERATING ON DIESEL DOIL FUEL

S- FLEXIBLE CONNECTIONS TO BE TYPE APPROVED BY CLASS

Material & size of Piping SYMBOLS
Seamless Copper [%
Drl\lomlnnl Outside Wall [ja
ometer | Dlameter | Thickness
Cmmd (mm) Cmmd
n/a 8 12 Déq
n/a 10 12 [%]
n/a 12 2 N7
Seamless Steel
Nominal Outside Wall D:ig
Diameter | Diameter | Thickness &1
Cmmd (mm) Cmmd
15 22 3 %‘
20 27 3 8 [;1
25 34 35
32 42 4 @_'
40 48 4 HE‘
50 60 S @
65 76 5 @
80 89 55 @
100 114 6
125 140 7 @
150 168 7
200 219 9
250 273 9 j
300 325 10
350 356 10 @
400 426 10 PN
d
A

6- VALVES TO BE SUPPLIED ACCORDING TO CLASS REQUIREMENTS
7- PIPE SIZES AS PER INCINERATOR PLANT MAKERS RECOMMENDATION.

SYSTEM WORKING PRESSURE= 10 bar
SYSTEM DESIGN PRESSURE= 12 bar
SYSTEM TO BE TESTED TO 15 x DESIGN PRESSURE

|
(DRG. 006) WASTE 0L BN 20 CONT 0N 700-01-01
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DRG. 008
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General Comments on Examination Paper

Candidates continue to give generic answers, rather than looking at the drawings for specific solutions to the
guestions posed.

General Comments of Specific Examination Questions

Q1. Many candidates confirmed their understanding of the question, reiterating that all engines were on HFO and
only the main engine was surging, but then went on to state generic causes such as water in the fuel, low service
tank level, service tank suction valve closed, supply pump failure etc.? Look at the drawing to identify what
affects only the main engine?

Q2. Only a limited number of candidates mentioned aligning the pulleys and fewer still described a process of
alignment. Tensioning of the drive belts was mentioned, but only a few described the correct procedure.

Q3. Well answered by most candidates.

Q4. Only a few candidates attempted to describe how the isolation valves operate, with many choosing to merely
quote the single failure criteria and what the system should do. The drawing stated what the system would do, it’s
how it’s achieved that’s more relevant.

Q5. A significant number of candidates did not understand the purpose of the circuit, wrongly believing that the
circuit is designed to increase the starting current and torque to induce rotation? The remainder of the question
was straight forward and well answered.

Q6. Many candidates merely stated faults that could cause the pump not to operate correctly and listed items that
could be checked, but did not supply any procedure for how to check the items they listed. The question requested
a procedure for checking all the components that may cause the fault, including the piston and liner, but many
candidates chose to only address the piston and liner and then proceeded to supply an over complicated, incorrect
dismantling of the crank arrangement, to gain access to the piston. The drawing provided a much simpler solution.

Q7. Many candidates did not understand how the starter operated and therefore could not correctly identify
possible faults in the circuit. The starting procedure they quoted was for a different starter, clearly demonstrating
an inability to read the drawing.
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ENGINEERING, SYSTEMS AND SHIP’S DRAWINGS
Attempt ALL questions

Marks for each part question are shown in brackets
Section A

1. Piping Systems - DRG. 015

(@) Describe the following device, stating its function. (2)
(b) Describe the following device, stating its function at the feed pump. (2)
(c) Describe how the temperature of the boiler circulating pumps is controlled. (2)
(d) Describe the following device, stating its function. (2)
S
P U PPN
(e) Describe the function of the economiser feed pump. )

2.  Mechanical Assembly - DRG 014

(a) Describe how the impeller is attached to the shaft. (2)
(b) Explain the function of item 20. (2)
(c) On the side elevation shown, state what sides the suction and discharge are

on. (2)
(d) Explain the function of item 530. (2)
(e) Explain the purpose of item 180. (2)

[OVER



Ship’s Construction Drawing - DRG 013

(@)

State the precise location of No.4 WBT bottom plug.
State the total number of bottom plugs.
State what S.C. are. They are located between frames 40-42, port and stb.

State between what frame numbers the void space around the pump room
runs.

Discuss, with reasons, what areas you would avoid placing support blocks,
when the vessel is in dry dock.

Hydraulic and Pneumatic System Drawings - DRG. 019

State what station currently has control of the main engine, and identify
where on the drawing this is evident.

State what items 7 and 88 are, explaining their function.

State what item 127 is, explaining its function.

Detail any drawing references that may help you physically identify the
location of the ahead, astern, start and stop, remote control solenoid

valves.

State what item 30 is, explaining its function.



5.  Electrical Power Systems and Control Drawings - DRG 012

(a) State the type of device and its function for EACH of the following:

(i) (2)

QD

(i1) (2)
©

(b) Describe the device and its function for both the emergency switchboard

and the main switchboard 220 V feeder panel breakers. (2)
(c) State the purpose of having two transformers feeding MSB feeder panel. (2)
(d) Describe the Main/Emergency Board Interconnector. (2)

[OVER



6.

Section B

Hydraulic and Pneumatic Systems - DRG 019

The main air start automatic valve, does not return to the closed position on
completion of the starting sequence, but remains open, and slowly returns to the
closed position over a period of time.

(a) State the item numbers of the components in the system that may cause the
fault.

(b) Describe the operation of control for the automatic valve.

(c) Explain the possible faults that may cause the control failure, stating why
this is of concern.

Mechanical Assembly - DRG 014

Describe the procedure for replacing the impeller wear rings on the illustrated
pump.
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ZINC ANODE IN SEA CHEST
FR.NO. SUDE SIZE QUAN. SYMBOL AND NOTES
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SCOTTISH QUALIFICATIONS AUTHORITY
MARKERS REPORT FORM
PART |
SUBJECT: 040-36

DATE: 19-07-2017

General Comments on Examination Paper

A procedure must have a sequence of actions in an order that is achievable, and when item numbers are evident on
the drawing they should be included in the procedure to avoid any element of doubt or confusion. Good
understanding can usually be demonstrated by simple explanations rather than highly complex ones, however an
answer that totals 6 lines for 25 marks is not going to provide sufficient information.

General Comments of Specific Examination Questions

Q1. There was general confusion over when the smaller feed pump would be used, with many candidates stating it
would be used ‘at sea’, to supply the economiser, when the vessel would be using less steam? This is not correct on
many levels and the drawing clearly shows this not to be correct.

Q2. It is of concern that a significant number of candidates could not identify the suction and discharge sides of a
centrifugal pump. Only a few candidates included axial and radial locating of the impeller to the shaft.

Q3. Well answered by most candidates.
Q4. Well answered by most candidates.
Q5. Several candidates stated that the interlock between the bus tie and emergency generator supply breaker, was
to ensure that they both closed at the same time, and opened at the same time? Unfortunately their wording left no

room for grammatical error in what was meant?

Q6. Many items that candidates clearly identified as integral to the operational control of the air automatic valve
were not included in the initial list of items that may cause the stated fault?

Q7. Several candidates only replaced one wear ring, when there are two, with a few removing the impeller without
first gaining access. Some replaced both wear rings without removing either the impeller or casing cover?
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ENGINEERING, SYSTEMS AND SHIP’S DRAWINGS
Attempt ALL questions

Marks for each part question are shown in brackets

Section A
1.  Piping Systems - DRG - 001

(a) Explain the purpose of EACH temperature regulating valve in the system
shown.

(b) State the pipe specification used for the main engine jacket water inlet.

(c) Describe the fitting requirement for all horizontal sections of pipe running
to the expansion tank, stating the reason for this requirement.

(d) Describe the options available for maintaining main engine jacket water in a
warm condition when in port, stating, with reasons, the preferred option.

2.  Mechanical Assembly - DRG - 002
(@) Describe the type of shaft seal arrangement used on the pump.
(b) State what type of impeller is fitted to the pump.
(c) Describe item 46, stating its purpose.
(d) Describe item 48, stating its purpose.

(e) Describe the main casing sections which make up the pump assembly.

3. Ship’s Construction Drawing - DRG - 003

(a) State the dimensions of the plate sections on the flat bottom of the hull
mid-ship.

(b) Identify the longitudinal girders between which the pipe tunnel runs.
(c) Identify, using drawing references, the location of No.3 double bottom tank.
(d) State the frame number at which you would expect the bilge keel to stop.

(e) State what the hull plate thickness is at the sheer strake.

[OVER



Hydraulic and Pneumatic System Drawings - DRG - 004

(a) Describe EACH of the following devices, stating the function of EACH:

(i)

ABS

A15EY

(iff)

A2

(b) If fuel and lubricating oil purifier alarms activated and air can be heard
escaping in the engine room, identify the valve that should be checked to
ensure it was in the closed position.

Electrical Power Systems and Control Drawings - DRG - 011

(a) State the purpose of the circuit shown.

(b) State the type of device and its function for EACH of the following:
(i) C29
(i) T1

(c) State what type of neutral the vessel uses.

(d) State what type of excitation is used.



Section B
6. Piping Systems Drawing - DRG - 001
(@) Describe how the cooling system valves should be set up, including flow
paths, in order to use the generator jacket water to maintain the main
engine in a warm condition in port. (10)
(b) Describe the effect on the system, and any impact on other controllers, if

the HT temperature regulating valve were to stick in the HT cooler full open
position, when the vessel is in port. (15)

7. Ship Construction Drawing - DRG - 003

On inspection in dry dock, two sections of damage were found on the ship’s hull,
which have been identified on the shell expansion plan.

e The first was an indentation approximately 75mm deep extending
approximately 700mm long x 700mm wide. Identified on the drawing as ‘A’.

e The second was an indentation approximately 200mm deep extending
approximately 1400mm long x 1400mm wide. Identified on the drawing as
‘B’.

(a) Using drawing references, identify the location of both areas of damage. (4)
(b) State, with reasons, the sections requiring repair, describing all steel

involved in the repair, including any specifications, along with any
complications. (21)

SCOTTISH QUALIFICATIONS AUTHORITY

MARKERS REPORT FORM

SUBJECT: 040-36

DATE: 29-03-2017

General Comments on Examination Paper

This is not an engineering knowledge exam. The answers required are on the drawing, so candidates should
relate their answers to the drawing, and not quote ‘normal procedures’ or ‘safety routines’, which don’t
relate to the question being asked. More time should be spent reading and understanding the drawing, before
answering the question.

General Comments of Specific Examination Questions

Q1. Candidates struggled with the concept that there was more than one option for maintaining the main
engine in a warm condition in port, therefor struggled to explain any preferred option.

Q2. Few candidates could identify any casing sections beyond ‘volute’, regardless of terminology.

Q3. Several candidates did not attempt this question, indicating they had not seen a shell expansion plan
before, despite it being part of the syllabus.
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General Comments on Examination Paper

This is not an engineering knowledge exam. The answers required are on the drawing, so candidates should relate
their answers to the drawing, and not quote ‘normal procedures’ or ‘safety routines’, which don’t relate to the
question being asked. More time should be spent reading and understanding the drawing, before answering the
question.

General Comments of Specific Examination Questions

QL. Candidates struggled with the concept that there was more than one option for maintaining the main engine in
a warm condition in port, therefor struggled to explain any preferred option.

Q2. Few candidates could identify any casing sections beyond ‘volute’, regardless of terminology.

Q3. Several candidates did not attempt this question, indicating they had not seen a shell expansion plan before,
despite it being part of the syllabus.

Q4. Well answered by most candidates.
Q5. Well answered by most candidates.

Q6. Disappointing that no candidates could demonstrate an understanding of the direction of flow when using
generator jacket outlet water, to maintain the main engine in a warm condition when in port. Some ignored the
guestion and simply stated that a pre-heat pump is used, (for 10 marks?), with some stating the pre-heat pump is
used in conjunction with the main jacket water pumps? This demonstrates a serious inability to read the drawing.
The question requested ‘flow paths’ to demonstrate an understanding of the drawing.

Q7. There was a wide variation in answers, between those that has seen a shell expansion before and those that
obviously had not. The complications in the repairs should be taken from the drawing, not the procedure or safety
aspects involved in undertaking the repair.





