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• By referring to the Daily Transmission Lines Report, the consultant
team managed to identify the origin of the voltage sag events that
occurred due to external factor.

• The Consultant team has also liaised through email with TNB
representative, Ir. Dr. Mohammed Fuad to help in identifying the
probable causes of voltage sag events that cannot be determined
from the Daily Transmission Lines Report.

PQ Event Analysis

Triggered Event at Monitoring Sites
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Triggered Event at Monitoring Sites

Voltage Sag Events Detected by 
more than One Monitor

Event No. of monitoring site affected Date Time
#1 6 22 - 1 - 2011 15:50
#2 3 24 - 1 - 2011 11:19
#3 2 25 - 1 - 2011 11:11
#4 2 04 - 2 - 2011 22:44
#5 3 09 - 2 - 2011 19:41
#6 2 19 - 2 - 2011 19:13
#7 2 28 - 2 - 2011 12:19
#8 3 06 - 3 - 2011 13:27
#9 4 18 - 3 - 2011 16:23

#10 4 21 - 3 - 2011 05:02
#11 6 17 - 4 - 2011 16:20
#12 6 18 - 4 - 2011 10:37
#13 5 18 - 4 - 2011 19:05
#14 2 22 - 4 - 2011 17:37
#15 9 26 - 4 - 2011 17:24
#16 6 28 - 4 - 2011 18:51
#17 2 30 - 4 - 2011 08:07
#18 8 07 - 5 - 2011 20:00
#19 6 12 - 5 - 2011 08:35
#20 2 21 - 5 - 2011 10:05
#21 6 28 - 5 - 2011 12:26
#22 2 31 - 5 - 2011 17:15
#23 2 01 - 6 - 2011 09:38
#24 2 01 - 6 - 2011 10:21
#25 9 10 - 6 - 2011 23:37
#26 3 12 - 6 - 2011 01:13
#27 4 15 - 6 - 2011 15:31
#28 5 15 - 6 - 2011 17:36
#29 9 03 - 7 - 2011 07:00

During the analysis,
the consultant has
discovered 29
voltage sag events
that have been also
detected by other
monitor locations.
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PQ Event Analysis
Example of Voltage Sag Event ( 22nd January 2011, 3:50pm)

Affected Monitoring Sites
1. Rohm Wako Electronics Sdn

Bhd
2. Hospital Besar Pulau Pinang
3. Carsem Sdn Bhd
4. Flextronics Technology Sdn

Bhd
5. Nibong Tebal Paper Mill 

(NTPM) Sdn Bhd
6. Hospital Sultanah Bahiyah

• From the total external events, the consultant has identified and
analysed 29 of them. These events were plotted in IEC 61000-4-34
Curve in order to determine the severity of each event.

PQ Event Analysis

IEC 61000-4-34 

Class Pass Fail
1 29 0
2 9 20
3 25 4

CLASS 2

CLASS 3 (include class 2 
region)

Sites falls 
under 
class 3

Sites Voltage 
(%)

Duration
(sec)

1 Knowles
Electronics
(M) Sdn Bhd

35.57 0.5

2 Bang.
Persekutuan
Kangar

27.19 0.08

3 Silterra
Malaysia
Sdn Bhd

77.96 1.82

4 Agilent
Technologies
Sdn Bhd

39.30 0.15
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No Event Site affected Duration 
(s)

Voltage 
(%)

Cause No of 
customer 
affected

1 Fri, 4 Feb 2011 Knowles Electronics 
(M) Sdn Bhd

0.5033162 35.57% 211

2 Wed, 9 Feb 2011 Knowles Electronics 
(M) Sdn Bhd

0.1506796 40.53% 326

Agilent Technologies 
(M) Sdn Bhd

0.1502901 39.30%

3 Mon, 21 Mar 2011 Bangunan Persekutuan 
Kangar

0.0791742 27.19% Bukit Keteri – Chuping/Sadao 
132 kV Line tripped

8

4 Sat, 7 May 2011 Silterra Malaysia Sdn. 
Bhd.

1.8166391 77.96% Bukit Tengah 132kv Main Bus 
Bar tripped

12

5 Thu, 12 May 2011 Perwaja Steel Sdn Bhd 0.0998704 47.14% Kampong Awah – Paka P/S 275 
KV L2 tripped

45

6 Sat, 28 May 2011 Perwaja Steel Sdn Bhd 0.0815360 42.42% YTL Paka P/S ST 20 tripped 45
7 Wed, 15 Jun 2011 Carsem Semiconductor 

Sdn Bhd
0.5204545 74.74% Sg Siput - Lower Piah 132kV 

line 1 tripped
57

Bangunan Gunasama 
Persekutuan Ipoh

0.5102322 73.40%

8 Sun, 3 Jul 2011 Kontron Design 
Manufacturing Services 
(M) Sdn Bhd

0.0715026 49.03% Prai GIS – Bukit Tengah 132 kV 
L1 tripped

97

Event not Meeting SEMI F47 Standard

• Incipient event that occurred at Wisma Persekutuan Kuala Terengganu
starting from the beginning of monitoring until 21 Jan 2011 12:46:54
indicates the area experience high voltage as shown by voltage trend in
Figure

Example of Swell in One 
Monitoring Sites
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• Improvement action has been taken to improve the voltage as shown by 
more refined voltage trend in figure below.

Refined Voltage Trend at 
Wisma Persekutuan Kuala Terengganu on 
21 January 2011 from 12:00pm to 4:00pm

• From voltage sag analysis, the consultant determines the number of
customers affected by the event.

PQ Event Analysis
Area of Vulnerability

Area of Vulnerability due to Fault on 22 Jan 2011, where it is 
estimated that there are 260 customers affected by PQ events

• The process of determined the area of
vulnerability is as follows:

Estimate the fault location based
on monitoring data.
Check with Utility their fault
records
Run fault analysis by using Power
World simulation software.
Compare the affected area with
the list of TNB customers to
determine the number of
customers affected by power
quality events.
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Fault Analysis using Power World 
Simulation Software

Detected Location for Event at 22 Jan 2011 
3:50pm

Location Sag (%) Occurrence
ROHM-WAKO Electronics (M) Sdn 
Bhd 57.87 22 Jan 2011 15:52:03.165563

Carsem 87.79 22 Jan 2011 15:49:02.453784
NTPM Holdings Bhd 88.30 22 Jan 2011 15:52:17.860990
Hospital Besar Pulau Pinang 89.19 22 Jan 2011 15:49:23.286727
Flextronic Technology Sdn Bhd 89.34 22 Jan 2011 15:49:50.820172
Hospital Sultanah Bahiyah 89.45 22 Jan 2011 15:51:59.218292
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Detected Location for Event at 24 Jan 
2011 11:19:32am

Location Sag (%) Occurrence
Carsem 81.00 24 Jan 2011 11:19:32.871826
Bangunan Gunasama 
Ipoh 82.52 24 Jan 2011 11:19:33.896114

Tasek Corporation 87.94 24 Jan 2011 11:19:38.168463

• Power quality questionnaire has been distributed to the industry sites
through email and by hand in order to estimate the economic loss
due to power quality events.

• The questionnaire is also available online.
• Up-to-date, 4 types of power quality events have been detected in

the Malaysia industries; voltage sag, voltage swell, voltage
unbalanced and harmonics.

Economic Analysis
Response from Customer Regarding Power Quality Events 

Percentage of Occurrence for Each Type of PQ events

6%

41%

29%

24% Harmonics
Voltage Sag
Swells
Unbalanced
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Capacitor
10%

UPS 
9%

Electrical 
motors 
16%

Electronic 
equipment 

16%
Lighting 

equipment
6%

Processing 
equipment

9%

Contacts and 
relays

6%

Variable speed 
drives and 
other static 
converters

16%

Welding and 
smelting 
(EAFs) 

equipment
3%

Not aware
9%

Main Sources of PQ Events in Industry

Effect of the Occurrence of PQ Event

Circuit Breaker 
& RCD's 
nuisance

17%

Electronics 
equipment are 

damages
14%

Data loss
10%

Capacitor Bank 
Failure

4%

Lights flicker, 
blink, or dim

17%

Relays and 
contactors 
nuisance 
tripping

3%

Loss of 
synchronization 

of processing 
equipment

7%

Motor or process 
equipment 

damage
7%

Motor or process 
equipment 

malfunctions
14%

None/ not 
aware

7%
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Cables
2%

Capacitor
3%

Network and 
communication 

equipment
8%

Electronic 
equipment

27%

Lighting 
equipment

8%

Electrical Motor
19%

Switching 
equipment, 

relays, contactor
11%

UPS
11%

VSD
11%

Equipment Affected by the PQ Event

Back-up 
generators

28% Dynamic 
voltage 
restorers 

4%

Oversizing 
equipment and 

cables 
4%
Line 

conditioners or 
active filters

3%
Isolation 

transformers
3%

Static transfer 
switches

3%

UPS
24%

Voltage 
stabilisers

21%

Harmonic 
filter 
7%

Other
3%

Commonly Used Mitigation Method
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Preliminary Suggestions
• Relook at nominal operating voltage of LV.

• Consider the effect of harmonics on true power factor which also
affects energy efficiency and efficient utilization of network
capacity.

• Determine comprehensively the extent of harmonics level in
Malaysian industry.

• Re-examine the impact of transmission forced switching event on
power quality.

• More rigorous survey on voltage sag and harmonic cost will be
carried out.

Issues on Logging Sites

• Some potential participants are apprehensive in case it may lead to 

exposure of wrong poor practice.

• Some companies thought they need to shut-down the production to 

install the PQ logger. 

• Some are afraid that the logging activity will disturb their operations.

• Participant is selected as a representative for each industry sector. No 

penalty will be charged if there is power quality event recorded.
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Issue on Survey

• Participant do not know how to answer the power quality survey.

• Person  who have to answer the questionnaire is too junior.


