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Event Details/Waveforms
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Theory : Voltage Sag Definition

- A Voltage Sag is a reduction in the supply
voltage magnitude followed by a voltage
Recovery after a short period of time.
- When a voltage magnitude reduction
of finite duration can actually be called a
“Voltage Sag” (or Voltage Dip in the IEC 
Standard).
- For the IEEE a voltage drop is only a sag
if The during-sag voltage is between 10%
and 90% of the nominal voltage.

Voltage sags are mostly caused by short-circuit faults in the
system and by starting of large motors.



Theories

Event Details/Waveforms
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IEEE Standard 1159-1995

- For the IEEE a voltage drop is only a sag
if The during-sag voltage is between 10%
and 90% of the nominal voltage.



ITIC Curve : (The Modern Voltage-Tolerance Curve)

Information Technology Industry Council (ITIC)

Theories

This can be understood
if one realizes that these
figures give the voltage-
tolerance performance for
one piece of equipment at
a time.



Minimum voltage sag ride through capability 

R. C. Dugan, M. F. McGranaghan, S. Santoso, H. W. Beaty, “Electrical Power Systems Quality” McGraw-

Hill.,2002

The curve labeled CBEMA represents
typical equipment sensitivity
characteristics.
The curve was developed by the CBEMA
and was adopted in IEEE 446 (Orange
Book). Since the association reorganized

in 1994 and was subsequently renamed
the Information Technology Industry Council
(ITI), the CBEMA curve was also updated
and renamed the ITI curve. Typical
loads will likely trip off when the voltage
is below the CBEMA, or ITI, curve.
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Background

 HongFha Department Store

 Location : Mae-Sai ChiangRai

 Problem : Shutdown of Chiller by 

sensitivity of voltage sag

 Problem Identification : 

Control display by “ SYS1 MOTOR 

PROTECTION” symptom.
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Background
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SYS1 MOTOR PROTECTION

Background
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 DI5 = DIGITAL INPUT 5

 MOTOR PROTECTION

Background
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 DI5 = DIGITAL INPUT 5

 MOTOR PROTECTION

Background
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 DI5 = DIGITAL INPUT 5

 MOTOR PROTECTION

Background
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 DI5  

 DIGITAL INPUT 5

 MP : MOTOR PROTECTOR

Background
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 THERMISTOR

 MP : MOTOR PROTECTOR

 CURRENT 

TRANSFORMER

SUPPLY VOLTAGE

CURRENT SIGNALV SUPPLY

 THERMISTOR

CURRENT SIGNAL

TO DISPLAY

Background
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Information

 MP : MOTOR PROTECTOR

CURRENT SIGNALV SUPPLY

 THERMISTOR

 Overcurrent

 Undercurrent

 High motor winding 

Temperature

Operation Condition for MP 

in normal situation
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 MP : MOTOR PROTECTOR

CURRENT SIGNALV SUPPLY

 THERMISTOR

 When Control voltage is not in the 

normal rage makes MP Controller 

malfunction.

 During Voltage sag period,  the 

motor current raise too much. MP 

Controller doesn’t  have time-delay 

function while overcurrent situation 

appear and make DI5 stop. 

 Moreover, Thermistor circuit disorder 

during the voltage sag period.

Operation Condition for MP 

in voltage sag situation

Information
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ข้อมลูเบืÊองต้น
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ข้อมลูเบืÊองต้น
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Information
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Power Quality Monitoring Results

 Phase A = 9 events

 Phase B = 14 events

 Phase C = 12 events

Number of Voltage sag 

events.

Phase A (The minimum 

of voltage sag events)

Total Events :

20 Events

Duration 0.2-0.5 Sec

เกิดจาํนวน 9 ครั Êง
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Voltage Sag Mitigation

SUPPLY VOLTAGE

power supply Phase A

UPSTRUE ONLINE UPS.

 Choose the lowest 

impact source of sag

 Use the Control 

Voltage from External 

TRUE ONLINE UPS. 
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Voltage Sag Mitigation
 MP : MOTOR PROTECTOR

Timer 

Installation

for MP

Study the damage 

curve of motor to 

identify the delay time 

to protect the motor.

From Magnitude/Duration curve sag duration 

= 0.01-1 Sec Delay time should be at least 1 

sec.



Conclusion:

 Solving the Problem of Voltage Sag in Customer Side

Choose the Right Source for Controller in the Least 

Effect of Voltage Sag or Install True Online UPS for 

Controller.

 Setting Delay Time of Motor Protector by inspect 

Damage Curve of Motor and Duration of Voltage Sag.


