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* What are demand charges?
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 Fast charging demand charges based on utilization

EPRI makes no recommendations on rates, but it is important
to understand the implications of vehicle and charger
behavior on total costs
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Why do demand charges exist?



Why do demand charges exist?

Power: kW Energy: kWh

Like gallons of

Like horsepower )
gasoline

Utilities have to meet the requirements for
both power and energy
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Why do demand charges exist?

Power: kW Energy: kWh

CPE' ELECTRIC POWER
L
RESEARCH INSTITUTE

© 2014 Electric Power Research Institute, Inc. All rights 5



=

Power

Why are we concerned with demand charges?

Typical commercial load

Fast
charger

Daily load
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pmal005
Sticky Note
There is a mismatch between the power profile of a typical commercial load and a fast charger, especially at low utilization.



What are demand charges?



What are demand charges?

 There are two main type of rates:

— Energy-only
Total = ($/month) + kWh * ($/kWh)
— Energy-and-demand

Total = ($/month) + KWh * ($/kWh) + KW * ($/kW)

* The energy-only rate includes power-related costs, but these are
rolled up into the energy price

* This makes the Energy-only kWh rate about twice as high as
the energy (kWh) rate for the Energy-and-demand rate
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Total electricity bill changes with utilization
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Sticky Note
This is a sample for any generic load with a 50kW demand level.  This is right at the threshold between energy-only and energy-and-demand rates for this rate structure.  An energy-and-demand rate is less expensive per month at a utilization level of about 22%, so an energy usage of about 240kWh per day. Decreasing the power makes the crossover point go higher; at 20kW it is about 28%.
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Total electricity bill changes with utilization
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Sticky Note
If demand charges were removed, the total monthly expenditure would come down.  However, there are service costs that are potentially not getting paid for if this happens.


What are demand charges?

e [t is Important to remember that ratemaking is complex
* There are a lot of other aspects that are considered:

— Energy efficiency
—Income-assistance programs
— Seasonality

— Time-of-use effects

* Most of these end up getting averaged out in the creation of
a rate in order to ensure simplicity

* However, this simplification means that care must be
exercised when modifying rates outside of a ratemaking
process



Fast charging demand charges based
on utilization



*Simplified* example for a fast charger

* This analysis uses two sample rates from one utility; even
in California there are a dozen utilities and many relevant
rates per utility

* This is meant to provide context for how the different rate
factors affect total electricity purchase

* (this is for a 50kW charger, providing 20kWh per charge)
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Monthly Electricity Costs: Energy-only rate

Summer Monthly Cost
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Sticky Note
It's best to flip between this slide and the next to see how different cost factors vary for a *simplified* fast charger.  If more partial charges occur, more charges per month will be required for the energy-and-demand rate to be less expensive (this analysis assumes 20kWh per charge, but with fast charger conversion losses included this would be about 17-18kWh delivered to the vehicle, or about a 75% charge for a LEAF).


Monthly Electricity Costs: Energy-and-demand
rate
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Average Electricity Cost per Charge Varies
With Utilization

Energy-only rate Energy-and-demand rate

Number of Number of

Charges Winter Summer Charges Winter Summer

1 $ 16.40 $ 17.65 1 $ 445.26 $ 859.43

5 $ 6.80 $ 8.05 5 $ 90.18 $ 173.15

10 $ 5.60 $ 6.85 10 $ 4579 $ 87.36

15 $ 5.20 $ 6.45 15 $ 31.00 $ 58.77

25 $ 4.88 $ 6.13 25 $ 19.16 $ 35.89

50 $ 4.64 $ 5.89 50 $ 10.28 $ 18.74

75 $ 4.56 $ 5.81 75 $ 7.32 $ 13.02

100 $ 4.52 $ 2.77 100 $ 5.84 $ 10.16

150 $ 4.48 $ 5.73 150 $ 4.36 $ 7.30

200 $ 4.46 $ 5.71 200 $ 3.62 $ 5.87

250 $ 4.45 $ 2.70 250 $ 3.18 $ 5.01

300 $ 4.44 5.69 300 $ 2.88 $ 4.44
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Sticky Note
This is a related but different analysis: assuming that we wanted to achieve an electricity cost of $5 per charge, how many charges would we need for each rate?  For energy-only rates, this is achieved within 25 charges in the winter, but never occurs in the summer.  For a energy-and-demand rate, this occurs within about 150 charges in the winter and 250 charges in the summer.  Note that this type of winter/summer split complicates analysis significantly, but is typical of actual rates (this analysis is based on two actual rate structures from the same utility).





Summary

 Fast chargers have unusual load characteristics

* |t is very rare for a utility to supply a customer who is
actually selling electricity; customers typically sell bicycles,
books, ice cream, etc.

* This is going to require some creative thinking; however, it
IS Important to understand the system before we start
tinkering
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Followup

 Let me know if you have questions or comments:

Marcus Alexander
malexander@epri.com
(650) 296-7162
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Appendix: How are demand charges
calculated?
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How are demand charges calculated?

Time
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Sticky Note
This is a completely made up power profile.
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How are demand charges calculated?

Time
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Sticky Note
People often believe that demand charges are set based on power, so as soon as a peak is reached the demand charge is set at that level.
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How are demand charges calculated?

15 min

Time
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Sticky Note
Actually, energy use is summed up over a fixed time period, which varies between utilities and rates.  Some utilities have a 1 hour sample time, but 15 minutes appears to be typical in California.
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How are demand charges calculated?

15 min

Time
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pmal005
Sticky Note
This means that the demand level is the average over a time period.


=
Effects of a 15 minute averaging interval for a

single DC Fast Charger
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« With a 15 minute interval (common in California), the demand is

nearly equal to the power of the charger for almost all chargers,
even at low utilization.
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Sticky Note
For a fast charger, this ends up not mattering much for a 15 minute sampling interval due to the characteristics of the charging profile, but it is useful to keep in mind when discussing the potential for cooperative use of energy storage for integrated vehicle/charger/building management.  Essentially, if you can't do something for at least 15 minutes, it probably won't significant alter the demand charges.




