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I. Introduction

� What is peak shaving?
• For industrial & commercial customers, 

electricity prices are based on two 
elements: 

– actual usage (kWh) 
– a penalty based on the highest point 

of demand (or peak) within billing 
period (weekly, monthly or annually)
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� Bill breaks down into 2 
major parts, energy 
consumption and 
demand

� Demand charges can 
be a large portion of the 
total bill

� This one of the sections 
of the bill where it can 
be controlled or 
reduced!!

I. Introduction
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I. Introduction

� Different Utilities will have different tariff rates

� Classified into different consumer levels
• Domestic ie. Residential
• General service tariff ie. No demand charge

• Bulk tariff ie. Medium demand charge
• Large power taiff ie. High demand charge

� Understanding tariff takes time, some tariff 
definitions can be from 4 – 15 pages!  Know 
your charges will lead into potential savings
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� Consumption

• A charge based on a price per kWh
� Demand

• A charge based on a price per kW, typically the peak kW of the 
billing period

� But…
• Customer charge

• Power factor charge
• Loss factor adjustment
• Fuel adjustment costs

• Demand response credits/penalties
• Many more….

I. Introduction

Main Components of Energy Cost
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I. Introduction

� Demand is calculated using demand intervals, a 
short timeframe (often 15 minutes) during which 
overall usage is aggregated and tracked as a total

� The average calculated is the kW demand for this 
period

� Peak shaving is the ability to control your usage 
from a supplier during intervals of high demand, in 
order to limit or reduce demand penalties for the 
billing period

kW

time

Shaved Peak
Demand

Peak Demand

Peak Usage
rescheduled
to fit under
lower threshold

What is Demand?
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I. Introduction Calculation Methods

� Sliding Window block averaging 

� Rolling Block, ie. 30mins block with 
6 sub intervals
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I. Introduction

� For large industrial & commercial customers 
who have usage levels that can vary 
significantly, peak shaving can help you:
• Save money – by reducing the peak demand 

penalty that your utility charges for times of 
highest usage

• > 10%-30% demand cost savings possible –
depending on what type of loads and flexibility of 
the loads, ie. Loads can be moved to another 
time.

• Peak shaving systems can pay for itself in less 
than a year with large consumers, ie. > 5MVA
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II. Monitoring Usage

� The first step in being able to control demand 
is to be able to monitor it

� A Schneider Electric power monitoring system 
allows you to monitor in real time how much 
energy you are consuming from the utility 
during any given demand interval

� With the collected data, you can determine 
what is your next demand and produce 
warning signals to avoid potential high charges
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Typical
monitoring 
system 
network
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II. Monitoring Usage

� Schneider Electric Power Monitoring 
systems can be set to predict the demand 
for the next period

� The predicted demand can give facility 
operators “time to act”

� Predicted demand is calculated using 
smart formulas built into the meters, data 
also uses historical demand data for the 
estimation

Estimating what is the next demand?
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II. Monitoring Usage

� You can set alarms on the maximum 
demand level you want to reach during a 
demand interval, and if that level is met, an 
alarm can alert system users to take action

� When system users are notified about a 
near-peak demand level,  they can 
respond manually or allow pre-set control 
actions to take effect

� There are two possible approaches to 
peak shaving:

• reducing usage through load shedding 
• adding capacity with on-site generation
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III. Load Shedding

� Facility managers identify sheddable loads as part 
of the system design

� Sheddable loads are loads that can be easily turned 
off and restarted, without serious impact on 
processes or staff

� Typical sheddable loads include HVAC systems, 
non-sensitive industrial machines, some lighting, 
etc.
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III. Load Shedding

� Loads can be prioritized by the amount of 
time they can be turned off before they 
impact productivity or profitability

� For example, a refrigeration unit may be able 
to be shut down for up to 10 minutes, but 
must come back online within that timeframe, 
while lighting in a storage area may be 
sheddable for up to an hour
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III. Load Shedding

� The system constantly monitors the situation 
and can shift loads as needed to meet any 
conditional requirements of individual loads 
as well as the overall goal of peak reduction

� Schneider Electric’s Power Monitoring system 
can be programmed with intelligent PLC 
based logic to re-schedule loads on a user 
defined schedule
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III. Load Shedding

� Loads can be categorized for automated 
shedding

• Critical – ie. Important processes related to safety 
• Essential 
• Non-Essential – ie. Sheddable loads

� Automated shedding can be used to shed by 
programming the ION Enterprise software

� Or, the meter can directly signal the PLC to 
shed using PLC’s pre-defined load shedding 
logic, interfaced via Modbus protocols or 
digital I/O’s

Prioritize the loads

Communications

Software

Other
devices

MV
relays

LV
breakers

Circuit
monitors
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III. Load Shedding
� Typical Load Shedding Application 

setup
• ION 7350 orders breakers to 

open to cut load

• Communication between 
Central station 
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� Total Onboard I/O Available
• Analog Inputs                                   

• Analog Ouputs

• Digital Status inputs                        

• Digital Status ouputs (standard)       
• Relay outputs (standard)          

• DNP, Modbus RTU/TCP, Modbus Master

� Important to select a product with adequate communications 
and I/O points for the right level of peak shaving task

III. Load Shedding

Communications and I/O

PLC CM4000 
ION 7650
ION 8800
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IV. On-Site Generation

� For sites that have limited sheddable
loads, facility managers can start up on-
site generation to increase available 
power without increasing demand

� On-site generation requires
• Generator

• Fuel source
• Control system
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V. Returning to « normal »

� As demand levels start to drop, the system 
can reverse the peak shaving activities

� System managers can identify the priority of 
events – whether more sensitive loads come 
back online first, or whether the on-site 
generation is shut down to conserve on fuel 
or emissions

� Usually a manual process 
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VI. Customer examples

� Customer: Royal Edinburgh Infirmary

� Need: To reduce demand while 
preserving service to critical systems

� Solution: 
• A system that sheds loads while 

bringing its generators online

• As generator capacity ramps up, 
the system automatically re-
instates the loads in order of 
importance, without exceeding 
generator capacity
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VI. Customer examples

� Customer: LG Philips Pa-Joo, Korea

� Need: Monitors next predicted 
demand for peak avoidance

� Solution: 
• Synchronization pulse from utility 

meter to the facility meter to 
match the demand periods

• Monitoring current load profiles to 
shed non-critical loads during 
on/off-peak hours
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VI. Customer examples

� Customer: Automaker in Ohio, USA
� Need: Utilize standby generators to avoid peak 

penalties
� Solution: 

• Overall facilities demand is aggregated by 
different power monitors at different processes

• Calculated predicted demand signals to 
generator to go ON

• Generator runs for just 2 demand periods and 
turns off when demand drops to normal

• System controls generator running at minimum, 
not to exceed EPA’s 500 hours per year 
emission standard
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VI. Conclusion

� Peak shaving can help you save money by 
reducing your overall energy costs, reducing 
peak demand charges without impacting your 
productivity or profitability

� Power monitoring and control is an essential 
element of any peak demand reduction scheme 
– you can’t change what you don’t know

� Schneider Electric offers comprehensive 
systems that enable automatic or manual peak 
shaving through both load shedding and on-site 
generation
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Thanks for your attention


