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JULY 2010 CONFIDENTIAL
SECTION A (Total: 60 marks)
INSTRUCTION: Answer ALL questions.
Please use the answer booklet provided.
1 Rules on the construction of pressure vessels refer to.
A. ASME |I.
B.  ASME Il, Part B.
C. ASME VIII.
D ASME V.
(3 marks)
2. What do ASME I, Part A, B, C and D encompass on?
A. Selection of materials.
B Standardization of the materials.
C. Selection-of nozzles and manway.
D Selection of the stamps.
(3 marks)
3. Which of the following statement would be the most appropriate about

pressure vessel?

A. It is the gas pressure going out of the pressure vessel.
B The gas regulator inside the vessel indicated the gas content.
C. The content inside the pressure vessel is restless.
D The pressure inside the vessel is different than the ambient.
(3 marks)
4. Name the THREE (3) components of lifting attachments?
A. Shackle, Lifting Lug, and Bolts and Nuts.
B Shackle with lug, Eye witness and Lug.
C. Shackle, Eye-bolt and Lifter.
D Shackle and lug, Eye-bolt and Lifting Lug.
(3 marks)
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5. What is the best requirement from the following in order to have an

economical design of the major and minor vessel?

A. Major vessels 15 — 20 years and minor vessels 8 — 10 years.
B Major vessels 20 — 30 years and minor vessels 10 — 15 years.
C. Major vessels 10 — 50 years and minor vessels 12 — 15 years.
D Major vessels 18 — 40 years and minor vessels 5 — 10 years.
(3 marks)
6. The main purpose of a manhole is...
E. to allow the worker to inspect the hole.
F. to provide and to allow for an examination and cleaning.
G. to provide the necessary hole for a man.
H. to provide and to allow for the management to check inside.
(3 marks)
= A pressure veséel has to retain to pressure. In doing this the pressure applies
two types of stresses. They are?
A. Circumferential and length of shell.
B Circumferential and longitudinal.
C. Circumferential and magnitude.
D Hoop and circumferential.
(3 marks)
8. All welding shall be done by.
A. SAW and SMEW.
B SMAW and SAW.
C. SMAW and GTAW.
D SMAW and SSAW
(3 marks)
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9 The preservation of the pressure vessel is usually done by painting the
vessel. State the surface preparation that must be taken before the pressure

vessel is painted.

(6 marks)

10. The transportation of vessels by truck requires some considerations. Name
THREE (3) of the considerations.

11.  The pressure vessels openings shall preferably be elliptical, circular or
obround. If a circular opening is to be made with Internal Diameter Vessel
(IDV) of 180 inches. Calculate the necessary opening base on the given ruling

below and justify your answer.

The rules, construction details conform to the Code UG-

L /’_\ 36 through UG-43 and apply to openings:

a) For maximum 60 in IDV one half of the vessel

OBROUND ) . .
diameter, but maximum 20 in.

$ b) For opening 60 in IDV 1/3 of the vessel diameter,
+ CIRCULAR

but maximum 40 in.

Vi

N\
ELLIPTICAL
EY

N

Figure 1 Vessel opening types (6 marks)
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12.  Name the FOUR (4) types of dish heads?

_Lsi /
T‘

Figure 2 Types of Dish head (6 marks)

13.  With the given diagram of design of saddles label the necessary parts. Joining

is made possible by the following three fundamental forces:

wlx
f‘—_—‘
ﬂm“i‘"“““—

1
L

(6 marks)
Figure 3 A Saddle Support
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™ 14. The deflection ratio for tall towers as per ASME is 6 inches per 100 feet.
Calculate the deflection if a tower is 62 feet tall?
L 3.82 inches.
Js 3.72 inches.
K 3.62 inches.
L. 3.22inches.

(6 marks)
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SECTION B (Total: 40 marks)

INSTRUCTION: Answer TWO (2) questions only.

Please use the answer booklet provided.
Question 1

A horizontal pressure vessel 60 inch Internal Diameter is to be fabricated from SA-
516 Grade 70 material. The design pressure of 70 psi and stress value of the
material 20 000 psi at the design temperature of the vessel is at 600°F. All joints
shall be spot Radiographic Test in accordance with UW-52 with no radiography. The
vessel operates full of liquid. The density of the liquid is 62.4 Ib/ft>. Corrosion

allowance is 0.75. Choose the right formula to answer this question.

(20 marks)
‘ INTERNAL PRESSURE

FORMULAS IN TERMS OF INSIDE DIMENSIONS

. NOTATION
‘ £ = Joim efficiency, page 1712
£ = Design pressure or max. allowsble R = inside radivs, inches
working pressure psi 0 = Inside diameter, inches
5 = Stress value of material psi. page r = Wall thickness, inches
191 C.A. = Corrosion allowance, inches

CYLINDRICAL SHELL (LONG SEaM)’

t““lL P-—»_‘SE'
“SE=Q.6P TRy(6r

INTERNAL PRESSURE

FORMULAS IN TERMS OF OUTSIDE DIMENSIONS

NOTATION
E = Joint cfficiency, page 172
P = Design pressure or max. aliowabic R = Quuside radius, inches

working pressure psi D = Qutside diameter, inches
S = Stress value of material pst, page r = Walt thickness, inches
191 C.A. = Cortosion allowance, inches

CYLINDRICAL SHELL (LONG SEAM)'

PR po SE
/= SE F 0AP R — 041

R Figure 4 Internal and External Formula
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a) Interms of horizontal vessels, state when the stiffener rings can be included.

(6 marks)

b) The expansion and contraction of horizontal vessels supported by saddles must

be allowed to move based on the information

d.1) State the type of bolts needed to use.
d.2) When should the slide bearing be used?

d.3) How should concrete saddles be considered?

(14 marks)
EXPANSION AND CONTRACTION
OF HORIZONTAL VESSELS
ind G b ==
n L - )
. @ SADDLES _ || . gBOLTS | s
§ BOLTS i; G SADDLES
A
? o 4 b e
EXPANDING VESSEL CONTRACTING VESSEL

Figure 5 Expansion and Contraction of Horizontal Vessels
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Question 3

For the combination of stresses, you are required to answer 3a and 3b.
twitp| 05 | 06 | 07 | 08 | 08 | 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17
m | 40 | 091 | 084 | 079 074 | 071 | 067 | 064 | 062 | 060 | 058 056 | 054
wip| 18 | 19| 20 | 22 | 24 | 26 | 28 | 30 | 33 !3.6 40 | 45 | 50
M 1 053 051 050 | 048 | 046 | 044 | 042 041 039 | 037 | 035 | 033 032

Table 1, Values of factor m

Table 1 is an aid to find the distance down from the top of the tower for which
certain thickness is adequate. Since the longitudinal stress due to internal
pressure is one half of the circumferential stress, one half of the required wall
thickness for internal pressure is available to resist the bending force of the
wind.

From Table 1, using factor m can be found the distance X down from the top
tangent line within which the thickness calculated for internal pressure
satisfactory also to resist the wind pressure

&

1 % X =Hxm
i t, = the required thickness for internal
) X pressure (Hoop Tension) in.
) i tw = the required thickness for wind
H L pressure at the bottom head joint to
shell, in.
' |
3a) Given:
i) t, = 0.233 in. tw=0.644 in
ii) tw/t, =0.644 /0.233 =2.7
iii) H =100 ft
To find X
3b) Given

i) Height of 0.85H

To find: the required thickness by utilizing Figure 6 to draw the
line of height 0.85H.
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Figure 6 can also be used to select the appropiate

0.1 +— plate thickness at various heights.

0.2 Ratio of plate thickness required at the bottom (t,/2 + t,,)
’ to thickness required at the considered height.

0.3~

s>
=l 0.4

& \

O N
=10.5

3 N

< N
E-:E 0.6 | Lt
o

0.7

6 44

0.8
ot

1 0.9 \
0 | ‘ Kt\

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

Figure 6 Moment diagram of a tower under wind pressure

(20 marks)

END OF QUESTION
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