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Power Quality – A Major Issue Today ?

1. Magnitude Of Harmonic Problems

� Exponential Growth of Non-Linear Load

� Non-Linear Load Growth – USA

� Non-Linear Load Growth – Asia ?

2. Intelligent Industrial Establishment/ Building

� Energy Efficiency

� Digital economy
3. Awareness & Recognition

� Mid-1980 – USA – NEC, IEEE, & Education
� Asia, SEA, India, ME, - ?

4. Harmonics – an integral part of EMC
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• Overheating – motors & transformers
• Overloading transformer neutral

• Insulation failure

• Nuisance tripping incidence 
& Frequent blowing of fuses

• Machine vibration

• PLC, computer & capacitor failure
• Mis -operation of SCR drives

• Telecom interference

• Severe lamp or Computer Screen flicker 
• Resonance

Symptoms of Site  Problems



Fallouts of Power Quality Effects
� Effect of Voltage and Frequency Regulation

� Production line interruption

� Quality rejection / batch rejection

� Reprocessing / Bringing back on line

� Unforeseen Harmonic Problems

� Overheating – leading to stoppage or failure

� Increased Equipment Operating Temperature

� Reduced Equipment/System Life

� Premature Failure – Equipment/System

� Generate Additional Losses & Enhanced kVA

� Potential Risk of Internal Electrical Fire

� EMI Interference & Malfunctioning

� Distortion of Supply Distribution System



Cost of Power Quality
• Economic

– Loss of Revenue
– Tie up equipment capacity 
– Increased Electricity bill
– Loss of opportunities
How does one evaluate

• Downtime
– Revenue per hour 
– The cost of production

• Equipment Problem
– Troubleshoot the root cause
– Determine the actual costs

• Energy Cost
– Actual Power
– PF Penalties
– MD Charge structure
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Statistics show that in five years, incidents of fire in Mumbai have gone up by a 1000.
Every day, the fire department gets about 70 emergency calls. What's the problem?



Colossal Loss and Inconvenience to 
Customer



Waste Not, Want Not
Crops worth Rs 55,600 Cr lost annually 

After Harvest, 15% Of Pulses, 10% Of Food grains Go Waste 
TIMES NEWS NETWORK TOI Mumbai 17th April 2008

New Delhi: For a country reeling under an unprecedented food crisis, here is an 
alarming figure: India loses Rs 55,600 crore worth of crops each year after 

harvesting. This has been admitted by the government before the Parliamentary 
Standing Committee on Agriculture. 



Effort in other Continents
• Study on “ The cost of Power Disturbances to Industrial & Digital Economy 

Companies”
– Year 2000, EPRI, CEIDS
– Covered Sectors (40% of GDP)

• Digital Economy, 
• Continuous Process Manufacturing
• Fabrication and Essential services

– Findings – US economy loss $104-164 billion caused by outage
– $ 15-24 billion due to PQ phenomena

• India related
– Teri report ‘Cost of unserved Energy’- 2001

• GDP value addition by manufacturing sector reduced by 1-2.2%
– Convergence & the role of infrastructure and power shortages on economic 

growths across States in India – Indian economic journal Vol47 by Dr 
Krishna Rao – Kansas State University

• 1980 – 10% shortage reducing average growth rate in per capita income 
by 0.5%



LPQI Survey on PQ Cost
• The main purpose of this project was to estimate costs of wastage generated 

by inadequate power quality for those sectors within the EU-25 for which 
electrical power is critical.

• Survey through interviews and web based submission 
– 2-year period in 8 European countries.
– In all, 62 complete and 6 partial (i.e. excluding detailed cases part) 

interviews were carried out. 
• Sectors represent some 38% (€6.843bn) of the EU-25 total of €17. 956bn 

turnover.
• PQ costs (on an annual basis or pro rated ) reported in the categories of 

interruptions and voltage quality. 
• Also hypothetical costs that would be the potential losses and risk avoided by 

power systems that had been immunized against the PQ disturbances under 
review.

• The subsequent regression analysis was performed to estimate PQ cost 
across those sectors with “annual turnover” as a key model indicator.

• Statistically significant sample and acceptability
– Industry
– Services



Pan European Survey Result



Conclusion of Survey
• The cost of wastage caused by poor PQ for EU-25 acc ording to this 

analysis exceeds €150bn. “Industry” accounts for over 90% of this 
wastage.

• Industry suffers a huge amount of resource unnecessarily.

• The nature of the main causes of poor power quality illustrates that better 
design and greater investment into these systems would eradicate most of 
these losses.

• This has always been LPQI contention – survey data only now  support the 
premise.

• Measurement and diagnostics are significantly low for industrial sectors for 
which electrical power is so important.

• Industry [and others] would appear to be in denial about the levels of waste 
incurred and do not relate that to more obvious balance sheet type 
efficiency monitors.



Modern Establishments
Risk management approach should be 

extended to a high PQ approach

Is risk management approach  
focused on the continuity of 
the information, system & 

security High PQ approach is a 
practical hands-on & business 

methodology to avoid all 
costly events within the 

establishment



The High PQ approach
A PQ audit or design analysis identifies possible threats that may impact 

PQ 

Mitigation technique propositions are made

Solutions investment scenario & choice

Implementation

PQ control through Reliability Centred Maintenance



Ensuring High Power Quality is every
professional’s responsibility

High Power Quality benefits all 
It increases productivity, profitability & competitiveness,

It improves customer relationship & ensures better employee loyalty



Asia Power Quality Initiative (APQI)

• Project initiated in Asia with the background of the European Experiment (LPQI) 
– Continuing Professional Development

• Objective : 
– help manufacturing industries in Asia address Power Quality problems as a 

means to enhance their competitiveness in terms of better production output 
quality, reduced production costs, reduced production line interruption and 
batch losses.

– Improved financial strength.

– Building up capacity of industry / service sector in identifying and addressing 
PQ issues as a means to enhance their continuous quality delivery

• Project co-funded by the European Commission’s Asia-Invest program



APQI Strategy
• Geographical coverage : China, India, Indonesia, Malaysia, Philippines, 

Thailand, Vietnam

• Final beneficiaries :
– Industry managers and decision-makers
– Electrical engineers and system designers

• Raise awareness :
– Newsletter, press releases, articles, PQ briefs
– Seminars

• Build capacity :
– Web-based PQ knowledge center: case studies, e-learning software, 

extensive library of technical documents and training materials
– Workshops / Training seminars
– Technical articles in specialized magazines



Membership

• Coordination: ICPCI

• Members: local Indian parties

• Membership free of charge (at this stage)
– Informal Network

– Formal MoU could be in place

• Members contribute to the success of APQI India in their own capacity (e.g. 
A “program” on education and training hosted and managed by an 
organization could be taken up under this banner)

• Members participate in preparation/adoption of strategy and 
definition/implementation of plan of action



Benefits
• Industry associations: means to enhance services to their members 

(including SMEs or Commercial and service sector)

• Universities, Institutes of Engineers: 1) a platform to publish articles 
and make themselves known, 2) a resource to help organize training 
workshops and seminars, and 3) role to facilitate technical content 
evaluation, topical study initiation etc.

• Commercial partners (consultants, equipment suppliers): 
communication media

• Power utilities, government agencies: increased awareness and 
knowledge of power users on power quality; networking platform for Indian 
PQ advocates; synergize efforts towards gradually improving PQ, 
formulating policy and regulations

• Publication groups and specialized media: a regular source of 
articles on power quality; possibilities of partnerships for events organization 
and for advertising.
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