
The Largest Cost Savings 
You Don’t Know About

Presented by:
Chelsea Conlon, Project Engineer 

and 
Alex Rozen, Project Engineer

JKMuir



Why look at electric bills?



Understanding Power 
Bills

• Supplier charges
• Delivery charges
• Usage (kWh) charges
• Demand (kW) charges

Utility
feed
Utility
feed



What is Electric Demand?

• Electric demand refers to amount of energy being consumed at a specific time

• Measured in kilowatts (kW) or kilovolt amperes (kVA)

• Different from energy usage, which is the total energy consumed over a period of 
time (measured in kilowatt hours kWh)



Who cares about demand?
ISO New England analyzes the Electric Grid and adjusts the power market every 5 minutes

January 4th, 2019 at 10:10 AMDecember 29th, 2017 at 10:50 AM



Why should YOU care about demand?

Demand = 35% of Bill



What affects demand and what can we do about it?

Rate Structure

Time of Day Use

kVA billing & Power Factor

Ratchet 

Demand Monitoring and Demand Response



Rate Structure Analysis

• Determined by electric utility and typical 
energy usage/demand. 

• Call utility representative to discuss current 
rate structure. 
• In some cases a facility can chose 

between two rate different rate 
structures.

• Ensure your rate structure matches with 
the most recent energy usage of your 
facility. 

• Understanding rate structures can open 
doors for energy cost savings. 



• On and Off-Peak hours are defined by your utility and rate structure

• Example (National Grid Rate G-3):
• On-Peak hours: 
• 8AM – 9PM Monday through Friday

• Off-Peak hours:
• 9PM – 8AM Monday through Friday and all day on Saturdays, Sundays and 

holidays

On/Off-Peak Demand

Demand = 22% of Bill



15-minute vs. 30-minute Demand

National Grid MA Rate G-3

Eversource CT Rate 30

Demand is based on:
• Greatest fifteen minute average peak during peak hours

Demand is based on:
• Highest average 30-minute peak during the billing month



How can we work with these time-of-day 
charges?

• 1, 100 HP blower operating all the time
• 2nd 100 HP blower sometimes turns on
• Prevent the 2nd blower from turning on during peak hours
• Reduce by 100 HP = ~ 75 kW * $12.13 = $923 per month = $11,079 annual savings

• 100 HP and 200 HP Influent Pumps operating based on wetwell level
• Solids handling equipment operating 1 shift per day
• Delay solids handling operation when 200 HP pump is operating
• Reduce by 50 HP = ~ 37 kW *  $14.93 = $552 per month = $6,629 annual savings

Eversource 
Western MA T-4

Eversource
CT 37



Case Study: Time of Day Use

Demand is based on:

• Greatest fifteen minute average peak during peak hours
• On-peak hours are from 8am to 9pm Mon-Fri
• Off-peak hours are from 9pm to 8am Mon-Fri & Weekends
• Demand Charge = $5.76/kW

• Water Treatment Plant
• Massachusetts
• National Grid Rate Structure G3



Case Study: Time of Day Use

• 100 HP Backwash Pumps
• 16.5 minute backwash cycle
• Summer: 1 backwash per day
• Winter: 1 backwash every other day

Average Peak 
Demand (kW)

Backwash pump 
Power Draw (kW)

Reduced Peak 
Demand (kW) $/kW

Monthly Cost 
Savings

Annual Cost 
Savings

149 64 85 $5.76 $369 $4,424

Intermittent Operated Equipment:



kVA Demand Billing

National Grid MA Rate G-3

Demand is based on higher of the:
• Greatest fifteen minute peak during peak hours measured in kilowatts
• 90% of the greatest fifteen minute peak during peak hours measured in 

kilovolt-amperes



Power Factor

• Measure of real power (kW) vs 
apparent power (kVA)

• Measure of efficiencies and loses in 
the system

• Typically in rate structures of large 
facilities

• Ideal power factor is 0.9

Power Factor = !"!#$



Power 
Factor 
Correction

• Install a large capacitor to correct the 
power factor of the entire facility

Entire Facility Correction

• Identify sources of low power factor
• Non VFD equipment (mixers, aerators, 

oversized pumps
• Lightly loaded motors

• Install VFDs or capacitors at individual 
motors/starters

Individual Equipment Correction



Case Study: Power Factor Correction

Peak kW Demand = 2121 kW
Peak kVA Demand = 2772 kVA x 90% = 2494.8

Power Factor = !"!#$ = %&%&%''% = 0.77 

Correct Power Factor to 0.9

0.9 = %&%&!#$ , kVA = 2357

2357 * 90% = 2121

Demand Charge = $5.76 * 2121 = $12,217

$172,440 - $146,604 = Over $25,000 savings annually



Ratchet Demand Charge
Eversource CT Rate 58
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Demand is based on:
• The highest average 30-minute kVA demand in the current month or the 

preceding 11 months

Ratchet Charge

Actual Demand



Demand Monitoring –
Proactive instead of Reactive
• Monitor power draw in real time.
• Pinpoint cause of high demand.
• SCADA alerts to warn operators when demand is reaching peak 

levels.
• Automatically or manually shutdown ancillary equipment.

• Cross check demand measured by electric utility.  



Case Study: Billing Error

$158,000 Rebate



Demand Response –
Potential Revenue 

Stream

• Energy users sign up to 
reduce energy uses during 
peak demand events.
• Curtail load.
• Switch to on-site 

generation.
• Reduced demand helps 

balance demand and stabilize 
the electricity grid.

• Users are paid for their 
reduced demand. 



To Summarize…

Review your rate structure

Review bills monthly

Get creative with the equipment operation

Determine if demand response is an option



Questions?

Chelsea Conlon
Project Engineer

860-249-0989 ext. 707
cconlon@jkmuir.com

Alex Rozen
Project Engineer

860-249-0989 ext. 708
arozen@jkmuir.com


