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Cummins Inc.

HQ in Columbus, 
Indiana since 1919

Operations in 190 
Countries

37,800 employees  
worldwide

Power Generation Business

Engine Business

Cummins Business

Services

50 manufacturing 
locations

Distribution Business

550 distributor locations

5,200 dealer  locations

Making people’s lives better by unleashing the Power of Cummins

Components Business

R&D:$329 million
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Power Quality issues present in the 
industry

■ DG is oversized or undersized resulting in High Fuel 
Consumption or DG not taking load. 

■ Modernization of Industries brought in lot of 
Electronic Controls i.e Linear Loads to Non Linear 
Loads

■ While they increase productivity it also brings with it 
increased Harmonic Levels. 

■ In order to maximize PF incentives, source side PF 
improvement is attempted through Fixed capacitors or       
APFC or slow response Thyristorized systems. 
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Non Linear 
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Voltage to other 
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Harmonics Generation
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Current From a 

linear source

Linear Voltage applied
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■ While PF improvement devices maximize PF Incentive, 

PF under low load, fast changing loads, unbalanced 

loads were found either low lagging or leading. 

■ In addition, improper method of capacitor switching is 

seen to generate Harmonics. We have case studies 

to support this.    

■ Predominant Harmonic orders are 3rd, 5th and 7th .  

Rest of the harmonic orders are either absent or 

negligible. Treatment to these harmonic order will 

suffice to curtail THD levels.

Power Quality issues present in the 
industry.. Continued
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■ Unbalanced loading conditions are prevailing in the 

industry. 

■ We had noted that equally distributed single phase 

loads across three phases are not necessarily a 

balanced load. 

■ When one single phase load trips, the load becomes 

unbalanced calling for Unbalanced PF compensation. 

We have case studies supporting this.

Power Quality issues 
present in the industry.. Continued
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In effect, following are the effects of High Harmonics 

■ Cable overheating in undersized cables.

■ Cable line loss in oversized cables.

■ Nuisance tripping of Breakers.

■ Resonance blow up of Capacitors.

■ Damage to Power Transformer.

■ Malfunctioning of Electronic Controls and devices 

■ Transformer/motor heating, Iron Losses

Power Quality issues present in the 
industry.. Continued
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Snapshots for Unbalanced Spot Welding 

PF is unbalanced across all the three phases and 

changes in 20 ms.
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Snapshot for Unbalanced Spot Welding 

350 V

Impact of Unbalanced load even on an Infinite bus
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Solution
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Solution

The Solution should provide  

Cycle to Cycle Compensation In 20 milliseconds

Transient free switching, 

Curtailing harmonics to desired levels

Compatible to run on both DG and EB supply.

Maintain Unity Power Factor under Unbalanced 

loading conditions
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Solution

Transient-Free Solid-state Capacitors Switching

Energy Savings

Harmonic Filtration   

Prevention of Voltage drops

Reduction of Voltage Flickering

Comprehensive Power Quality Analyzer

Self testing and comprehensive reporting feature
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Standards & Quality Assurance

 Quality Assurance

– ISO 9001 (The New 
Revision - 2000)

 EMC

– EN 50081-2

– EN 50082-2

– EN 55011

– EN 61000-4-2/3/4/5

– ENV50204

– ENV50141

 CE Mark

– Low Voltage Directive 
73/23/EEC am. 93/68

– Machinery Directive 
98/37/EC art. 4(2)

 Safety Standards

– EN 61010-1

– EN 60439-1

– EN 60204

– UL 508
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RTPFC Solution

Before  0.8 PF

After RTPFC PF improved 

to unityVoltage increased
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RTPFC Solution

Before 0.8 pf

After RTPFC PF improved to 

Unity from 0.8, Current Reduced 
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Load demanded kVAr

Mirror Image Compensation

System Supplied kVAr
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Case Study
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Methodology Followed

■ Production and Energy Data received from 

Plant was analyzed using – CUSUM technique, 

a well established tool of Bureau of Energy 

Efficiency ( BEE), India.
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Executive Summary

■ Total Savings in Energy post installation of RTPFC: 9%

■ Energy Cost per Unit dropped by 7.37% per Unit 
even when: 

■Drop in Production Volume. 

■ Increase in utilization of High cost energy DG 

■ Increase in Diesel price 

■ Drop in utilization of Low cost energy EB

■ Other tangible benefits like Reduction in Cycle time, 
Welding rejections, welding machine downtime/uptime 
not accounted.
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Analysis 
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Energy Cost Vs Production 

figures for the period till 

installation of RTPFC was 

plotted in scatter plot and 

best fit line was drawn.

Equation for the line was 

derived as

Y(energy) = 

14.271 x (Prod) + 368420
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Analysis – Continued…
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Analysis – Continued…
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Difference between actual energy cost and 

Calculated Energy cost month wise was arrived at
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Analysis – Continued…
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Month wise Cumulative Sum of Energy Savings is then 

arrived at
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Analysis - Continued

CUSUM
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Month wise Cumulative Sum ( CUSUM) was plotted in a 

graph

RTPFC installed in July 2007

100% production 

Started In Jan 2007

From Aug 2007 onwards energy

Savings is achieved month on 

month

From Jan 2007 energy consumption 

increased from Optimum level

We will quantify energy saved in the next slide

Calculated energy level
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Analysis - Continued
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Break up details in

next slide
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Break Up of Energy Savings

Break Up of Energy Savings

PF Incentives, 950456, 

43%

Demand Charges 

Reduction, 566550, 26%

Savings In Fuel Cost, 

667922, 31%

PF Incentives Demand Charges Reduction Savings In Fuel Cost
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Adverse Factors

■ The savings could have been more, however, following 
factors contributed to restrict it.

■EB Charges kVA demand on last 11 months average and 
not on actual recorded in a month. Despite of reduction of 
the demand to 600 kVA level, customer had to pay for 855 
kVA to EB, almost for 8 months.

■The production dipped from an average 1L Units per month 
to about 85000 per month and was expected to reduce 
further.

■EB energy utilization reduced, while DG utilization 
increased. Details in next two slides.
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EB Power Utilization

Post installation of RTPFC, usage of EB Power which is 

cheaper on per unit charges, decreased due to poor 

availability of Power from EB. This has impacted the energy 

cost per Unit adversely.
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DG Utilization

Post installation of RTPFC, due to poor power availability 

from EB, DG utilization increased. With diesel cost rising, it 

must have adversely affected the Energy Cost / Unit due to 

very high charges per unit power.
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Reduction in Energy Cost (EB + DG)/Unit

Despite of adverse factors mentioned earlier, the average 

Energy Cost (EB+DG) per Unit has reduced by 7.37% due to 

RTPFC installation.
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Post RTPFC Installation in Honda Siel Cars
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Saving Rs 45000 per month on account of Reduction in kVA 

demand. Hongo has used this Reduction in demand to meet 

our expansion load

Reduction in Energy Consumption ( kVAh) - Hongo



2010-06-28 Cummins Confidential38

Average kVAh

Reduction of

31310 units per

month.

10.3 % Energy 

Cost Reduction . 

Reduction in Energy Consumption ( kVAh) - Hongo

45% of total 

Energy post 

use of  

RTPFC
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SOURCE AND LOAD SHOULD 

WORK IN HARMONY…. 

Load 

LoadEB/DG

EB/DG

….POWER QUALITY ASSESSMENT AND CORRECTION 

ENSURES THIS OBJECTIVE.
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Our Esteemed Customers
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Our Esteemed Customers
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Contact Us:

Amey Jakhade

Power Electronics

Cummins India Ltd

Mob: +91 99224 41670

Email:  amey.jakhade@cummins.com

mailto:amey.jakhade@cummins.com
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Thank 

you


