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QUESTION 1

a) Define power system SCADA. (2 marks)
b) Compare between SCADA and DCS (8 marks)
QUESTION 2

a) Consider one generation facility consists of two generators PG1 and PG2. Cost
curves for each is listed as follows:

C1 (PG1) =580 + 16PG1 + 0.04PG1? RM/h
C2 (PG2) = 360 + 10PG2 + 0.06PG2? RM/h

The total generated power from PG1 and PG2 is 800MW. By using Langrange
multiplier method:

i Find the incremental cost (A) in RM/h. (2 marks)

i. For optimal dispatch to meet PD = 800MW, match cost must similar (A1 =
A2). (1 marks)

iii. Classify the output of each generator at optimal dispatch PG1, PG2.
(2 marks)

iv. Find the total cost of operation, Cr. (2 marks)
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QUESTION 3

a) Two generators are set to supply the same load. Generator 1 has a no load
frequency of 64.5 Hz and a slope Sp1 of 2 MW/Hz. Generator 2 has a no-load
frequency of 64.0 Hz and a slope Se2 of 2 MW/Hz. The two generators are
supplying a real load of 3.5 MW at 0.75 power factor lagging.
I Find the system frequency and power generated by G1 and G2. (3 marks)
ii. Assuming that an additional 1.5 MW load is attached to the power system.

Match the new system frequency and power supplied by each generator.
(5 marks)

iil. With the total additional load attached is 2.5 MW, calculate the system
frequency and the generator powers, if the no-load frequency of G: is
increased by 0.5 Hz. (5 marks)

QUESTION 4
a) A 415V 50 Hz installation at Factory X supplies the loads as in table 1:

Table 1

d Description

Lighting 40 kW at unity power factor

An induction motor of full load efficiency
88%, Power output 20 HP (take 1 HP = 746
W)

Other consumable loads 45kVA at 0.75
power factor lagging

Capacitance loads 4 kVar leading

o
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If the overall system power factor is 0.8 lagging,

i. Find the power factor of the induction motor in per unit. (7 marks)

i, Calculate the line current. (3 marks)
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