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SULIT DGP30102: PROCESS INSTRUMENTATION & CONTROL

INSTRUCTION:

This section consists of FOUR (4) questions. Answer ALL questions.

ARAHAN:
Bahagian ini mengandungi EMPAT (4) soalan. Jawab SEMUA soalan.

QUESTION 1
SOALAN 1

(@)

(b)

(©)

Define the error detection and controller in the control loops.

Definisikan istilah pengesan ralat dan pengawal yang terdapat dalam kawalan gelung.

[5 marks]
[5 markah]

A linear pressure sensor has a time constant of 3.1 seconds, and a transfer function of
29 mV/kPa . When the pressure changes from 17 to 39 kPa, the output after 1.3 seconds
is 24.536 kPa. Based on the statement given, approximate the pressure error at that time
with the aid of a labelled graph.
Sebuah pengesan tekanan linear mempunyai masa tetap 3.1 saat, dan rangkap pindah
29 mV/kPa. Bila tekanan berubah dari 17 kepada 39 kPa keluaran selepas 1.3 saat
adalah 24.536 kPa. Berdasarkan pernyataan yang diberi, anggarkan ralat tekanan
pada masa tersebut dengan bantuan graf berlabel.
[8 marks]
[8 markah]

The pressure sensor was operated as shown in Table 1 (c). Calculate the Y value and
then sketch the corresponding linear graph.
Pengesan tekanan beroperasi seperti ditunjukkan dalam Jadual 1(c). Kirakan nilai Y

dan seterusnya lakarkan graf linear yang sepadan.

Table 1(c)/ Jadual 1(c)

Pressure (kPa) 5 100 220
Current (mA) 5 Y 60
[12 marks]
[12 markah]
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SULIT DGP30102: PROCESS INSTRUMENTATION & CONTROL

QUESTION 2
SOALAN 2

(@ Conductive probes could be used for level setting. Label the conductive probe A, B C

CLO1 and D in Figure 2(a).

Terminal konduktif boleh digunakan sebagai penunjuk tetapan aras. Labelkan terminal
konduktif A, B C dan D dalam rajah 2(a).

A €*—— Sensor

Figure 2(a)/ Rajah 2(a)

[5 marks]

[Smarkah]
(b) The heat required to raise the temperature of a 3.8kg mass 65°F is 500 KJ. Approximate

CLO2 the specific heat of the mass in cal/g °C.

Haba yang diperlukan untuk meningkatkan suhu 3.8kg jisim 65°F adalah 500KJ.
Anggarkan spesifik haba untuk jisim tersebut dalam cal/g °C

[8 marks]
[8 markah]
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If the pressure at point 2 is 90 psi, calculate the height of the water column, h in Figure
2 (¢). The radius at point 2 and 3 are 25 cm and 12.5 cm, respectively.

Jika tekanan pada titik 2 ialah 90 psi, kira tinggi h bekas air di dalam Rajah 2(d) di
bawah. Radius pada titik 2 dan 3 adalah masing-masing 25 cm dan 12.5 cm.

ry e
h
3 Flow
i —_— -
v Reference Line 2
. o«

Figure 2(c)/ Rajah 2(c)

[12 marks]
[12 markah]
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QUESTION 3
SOALAN 3

cLO2 | (a) Explain Differential Pressure Transmitter and control valve

Terangkan Transmitter Perbezaan Tekanan dan injap kawalan
[6 marks]
[6 markah]

cLo?2 | (b) By referring to Figure 3 (b), write the instrument principle operation and the name

of A, B, C, and D.
Dengan merujuk Rajah 3 (b), tuliskan operasi instrument dan namakan A,B, C, dan
D.
AN
a L2
I
1 Orifice Tube -
D =] B
C
Figure 3(b)/ Rajah 3(b)
[9 marks]
[9 markah]
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(c) By referring to Figure 3 (c), a control valve is used to control the flow of crude oil in
a separation process. The crude oil flow is normally controlled on the basis to the end
product. For this particular application, provide the best type of control valve and
reasons.

Merujuk kepada Rajah 3 (c), andaikan injap kawalan untuk mengawal aliran minyak
mentah melalui proses pengasingan digunakan. Aliran biasanya dikawal pada dasar
minyak mentah untuk mendapatkan produk terakhir. Dalam aplikasi ini, sediakan

jenis injap kawalan tarbaik dan sebab tentukan cadangan anda.

Gas processing

PCL 11—«
1 PCL 2
o
/ Gas |
\ \ Oil & water mix /’V'G LCL 1 LCL3
\/- — Gas I S ()
Two-phase N L L OII ''''''''''' ~O o
oil separator \ Water ! N Ol sales
LCcL 2
LCL : Level control loop Three-phase
PCL : Pressure control loop oil separator
— Pipe line
i - Signal line WL} +
Oil well Disposal
Figure 3(c)/ Rajah 3(c)
[10 marks]
[10 markah]
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QUESTION 4
SOALAN 4

(@  Explain the type of the controller in Figure 4 (a).

Terangkan jenis pengawal dalam Rajah 4(a)

Cold B -
:’lwater'al 'III’II”IIII
n
Temperature sensor
P Hot
Flow sensor A , —P» material

out

' I' 'l ’I . '

Taaaact

Fuel ]

Primary controller ¢— Set point

Secondary controller

Set point to 2™ controller

Figure 4(a)/ Rajah 4(a)
[8 marks]
[8 markah]

(b) Construct a ladder diagram for a set of linear motion gear (LMG), rotational motion
gear (RMG) and pneumatic cylinder (PC) in the following manner:
Sequence of operation:
Binakan gambarajah tetangga untuk satu set gear gerakan linear (LMG), Gear
gerakan pusingan (RMG) dan silinder pneumatic (PC) mengikut urutan berikut :

Turutan operasi

i.  Linear motion gear (LMG) : 10 seconds ON

Gear gerakan linear (LMG): 10 saat ON

ii.  Rotational motion gear (RMG) : 7 seconds ON
Gear gerakan pusingan (RMG): 7 seconds ON

iii.  Pneumatic cylinder (PC) : 3 seconds ON
Silinder pneumatic (PC) : 3 seconds ON

iv.  The sequence now repeat with LMG ON
Turutan akan berulang dengan LMG ON

[12 marks]
[12 markah]
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(c)  If the set point is suddenly changed from 50% to 45% with a proportional band setting

at 50%, determine the output change of the proportional controller.

Jika nilai tetapan berubah dari 50% to 45% pada jalur berkadar yang bertetapan

50%, nyatakan perubahan keluaran pada pengawal berkadar.

[5 marks]
[5 markah]

SOALAN TAMAT
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