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• 4 main wafer fabrication parks4 main wafer fabrication parks
• 14 silicon wafer fab plants
•~20 semiconductor assembly & test operations







3 MV PQD  h d b  PG f  t i l
End 90s

3 MV PQDs purchased by PG for trial.

2 MV PQDs decommissioned.

Singapore network split into 2 x 230kV blocks.
Regulatory control on Licensed Engineers – dip related

2000

Regulatory control on Licensed Engineers – dip related

PG set up S$150 mil PQS fund (50% co-share). 
SP Systems introduced low voltage dip compensators (Dynacom). 

PG installed Power Quality Monitoring System (80 stations). 22kV to 400kV.Q y g y ( )

Last MV PQD removed. Customer moved out.

Singapore network further split into 4 x 230kV blocks (North/South/East/West)

Economic Development Board PQS grant (50% co-share, up to S$5 mil per plant)
2007

p Q g ( , p $ p p )

PG PQMS expanded ~ 160 stations

Code of Practice for Earthworks in the vicinity of electricity cables

PG PQMS Phase I renewal programmePG PQMS Phase I renewal programme

Today



Mitigation at equipment level most 
economical (equipment cost), but
Requires an in-depth study (not that simple)
Needs involvement and participation of 
equipment engineers, not just the facilities’ 
engineers
SEMI-F47 -> quite poorly understood





October 2013 to March 2014
30-10-2013 dip by 48%
31-12-2013 dip by 43%
21-03-2014 dip by 80%



Some escalators in a public place found 
stopped
A case of inconvenience and possibly safety
Coincided with a transmission-level fault 
(single-phase) 
Which caused an island-wide voltage dip with 
¼ of the island felt the greatest impact



Inquiry 
Why some escalators were not affected?
What is the ride-thru of these escalators?
And what are the possible preventive p p
measures? Any commercially available 
solutions?





Supply to escalator’s control were taking in 
from two phases
Control circuits: relays and contactors
Phase monitoring relay (Unb:15%, 5 sec)
Dip values recorded at 22kV, needs to 
estimate the corresponding
LV dip values seen by
escalator



One on ‘affected’ escalator
One on ‘unaffected’ escalator
Likely difference was due to different phases 
supplying the control circuit
Possible conflict with local code of practice 
for escalator, if a Power Quality solution is 
installed









• Unaffected escalator’s 
control circuit was taking 
from Phase L31

E i d  h  di  • Estimated to have dip 
by 22%, 70ms
• Retained voltage of 78%

Circuit size: 100A
Running amps: 9 ~ 11A



Both escalators exhibited same ride-thru 
characteristics
Voltage dip of more than 40% (retained 
voltage of less than 60%) that affects supply 
t  th  t l t fto the control transformer
‘Unaffected’ escalator was taking supply 
f  Ph  L31from Phase L31
PQ solution was effective. But need further 
d i  b  l  i li    advise by escalator specialists to ensure 

safety features relating to its braking system 
will not be compromisedwill not be compromised





The End.

Thank you for your kind attention.
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3 different manufacturers
To assess application feasibility
Lessons learnt include
- reliability and manufacturing quality of 
components such as repeated failures of 
IGBTS

d t  d t d d i  l d - need to understand dynamic load 
characteristics

foot print considerations- foot-print considerations
“Power Quality Initiatives in Singapore” – presented at CIRED 2001









Electricity Act


