
EQUALIZER TURBO  

VOLTAGE INSTABILITIES 

Problem Identification, Decision Process, Simulations & 

Proposals 



ELSPEC’S APPROACH  

Are there Voltage Instabilities? 

Elspec Solution Is not Feasible – 

Do Not Proceed 

G4K Event Recording & Mapping 

Solution: 

 Electrical Diagram 

 Mechanical Diagram  

How Does It Work? 

 Vector Diagram 

 Waveform Diagram 

  

Simulations 

Quote 

What is the Financial Impact? 

Event Analysis – Success Rate (%) 

Sag Definition 

 With /Without Compensation 

 Measurements & Analysis 
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SAG DEFINITION - MEASUREMENTS & ANALYSIS 

Sag Classifications RMS Voltage (Single Phase)  

Fall Time & Rise Time 

Sag Classes 
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SAG DEFINITION - MEASUREMENTS & ANALYSIS 

Sag Types 
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SAG DEFINITION - MEASUREMENTS & ANALYSIS 

Min/Max 

Average Voltage During a 

Sag  
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SAG DEFINITION - MEASUREMENTS & ANALYSIS 

Min/Max 

Average Voltage Sag 

Duration (msec) 
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SAG DEFINITION - MEASUREMENTS & ANALYSIS 

Min/Max 

Average Voltage Sag 

Duration (Cycle) @50Hz  
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SAG DEFINITION - WITHOUT COMPENSATION 
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SAG DEFINITION - WITH COMPENSATION 



EVENT RECORDINGS – SURVEY 

Up to Record 1362 
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EVENT RECORDINGS - DIPS & SWELLS MAPPING 

Target Range 

Swell 

Sag 
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EVENT ANALYSIS – SUCCESS RATE 79% 

291 Sag Events:     Duration < 2 sec, ΔU= + 25% 

456 Swell Events:  Duration < 60 sec, ΔU = - 15% 

195 Sag & Swell  Events Unsolved 
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EVENT ANALYSIS – SUCCESS RATE 90% 

391 Sag Events:     Duration < 2 sec , ΔU= + 45% 

456 Swell Events:  Duration < 60 sec, ΔU = - 15% 

94 Sag & Swell  Events Unsolved 
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PRINCIPAL OF OPERATION - SAG CONTROL 
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WAVEFORM  

SINGLE PHASE – POWER ANALYSIS 

Without Compensation With Compensation 

RMS Voltage 

Waveform Voltage 

Active Power 

[0.7225Pu, 1Pu] = [57.8,80]kW 

Power Level Below 0.7225Pu = 57.8kW 

RMS Voltage 

Waveform Voltage 

Active Power 
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WAVEFORM 

SINGLE PHASE - VOLTAGE DROP TO 60% 

Load per Phase 

20kW 

Without Compensation With Compensation 

RMS Voltage 

Active Power 

Waveform Voltage 

RMS Voltage 

Active Power 

Waveform Voltage 
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WAVEFORM 

TWO PHASES  - VOLTAGE DROP TO 60% 

Load per Phase 

59kW 

Without Compensation With Compensation 

RMS Voltage 

Active Power 

Waveform Voltage 

RMS Voltage 

Active Power 

Waveform Voltage 
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WAVEFORM 

THREE PHASES  - VOLTAGE DROP TO 60% 

Load per Phase 

59kW 

Without Compensation With Compensation 

RMS Voltage 

Active Power 

Waveform Voltage 

RMS Voltage 

Active Power 

Waveform Voltage 



SINGLE LINE DIAGRAM – 220kV 



PLANNED SIMULATION 

 Line Reactor = 11.5%, 

 X Line (T1-T2) (Z sc %) = 263 [Ω] 

 R Line (T1-T2) (Z sc %) = 56 [Ω] 

 Q LVRT in Nominal ( EQ-Turbo ) =51 [MVAr] for ΔU = -10%, 

 Q LVRT in Nominal ( EQ-Turbo ) =48 [MVAr] for ΔU = -15%, 

16[MW] , 0 [MVAr], ΔU = - 60 % , step=3% 



SOLUTION – GENERAL ELECTRICAL DIAGRAM 



SOLUTION – DETAILED ELECTRICAL DIAGRAM 



SOLUTION - MECHANICAL DIAGRAM 
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EQUALIZER TURBO | POWER QUALITY SOLUTIONS 

EQUALIZER TURBO 

VOLTAGE INSTABILITIES 

 

The Equalizer TURBO provides a ride-through three-phase 

(balanced & unbalanced) voltage sag & swell compensation 

solution 0.2pu, voltage dip ∆U 70% with typical duration up to 2 

seconds duration for sags and no limitation for swells.  Clients 

may also specify an even longer duration to meet their 

individual requirements and national compliance standard. 
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EQUALIZER TURBO | POWER QUALITY SOLUTIONS 

EQUALIZER TURBO 

VOLTAGE INSTABILITIES 
 

This ride-through compensation capabilities resolve a 

significant portion of voltage disruptions in both developing and 

developed countries.  In addition the device restores the 

voltage to 1.0pu of its nominal value ± 15%. 
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EQUALIZER TURBO | POWER QUALITY SOLUTIONS 

EQUALIZER TURBO 

VOLTAGE INSTABILITIES 
 

Due to independent phase compensation, the Equalizer 

TURBO can correct each phase accurately and independently.  

Equalizer TURBO comes with integrated software monitoring 

system with event notification and remote access facility. 
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EQUALIZER TURBO | POWER QUALITY SOLUTIONS 

EQUALIZER TURBO | System Attributes 
• Obtain full compensation within 1-2 network cycles 

• Up to 2 seconds of full sag compensation using residual 

voltage as low as 30% of nominal voltage, with voltage target 

range between 0.9Un and 1.1Un 

• Unlimited swell compensation period 

• Independent compensation for each phase 

• Parallel connection to network without power consumption 

during normal conditions [standby mode] 

• Can be applied in any industrial applications 

• Proven Elspec & Industrial Technology 
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EQUALIZER TURBO | POWER QUALITY SOLUTIONS 

EQUALIZER TURBO | Customer Benefits 

 
• Return On Investment [ROI] period can be as low as several 

months up to one year, due to reduction in local power 

generation & higher production capabilities 

• Very high energy efficiency - no power consumption due to 

parallel connection and operation during the event only 

• The Equalizer TURBO has a long lifetime 
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EQUALIZER TURBO | POWER QUALITY SOLUTIONS 

EQUALIZER TURBO | Solution Design Process 
• Assessment of power quality financial impact on client’s 

profitability 

• Client site data transfer - facility power consumption, 

transformers and generators etc. 

• Measurements are taken on site and analyzed 

• Simulations are made using Elspec’s unique proprietary 

simulation tools 

• Success rate is calculated for each solution alternative 

• Electrical and mechanical diagrams are supplied 

• Quote is sent to the client for approval 
 



 

• If You Can’t Measure It You Can’t Manage It 

• If You Can Measure It You Can Manage It 
 

Power Quality Analyzer | Digital Fault Recorder | Revenue Grade Energy Meter | Power Quality Solutions 



 

Please contact for more details:- 

 

Angus Sankaran 

Technical Director | General Manager 

Supreme Technology & Energy Solutions Australia Pty Ltd 

15 Heath Drive, Glen Huntly, Melbourne, VIC 3163 

 

Free-Call # 1 800 834 991 (Australia wide including Mobiles) 

Mobile # 0438 094 248 | 0438 094 218 

Phone # 03 9563 6157 | Fax # 03 9563 6158 

 

e-mail:- angus@supremetechnology.com.au 

 

Power Quality Analyzer | Digital Fault Recorder | Revenue Grade Energy Meter | Power Quality Solutions 



Thank You 
www.supremetechnology.com.au 

www.powerqualitysolutons.com.au 


