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ELECTRIC VEHICLES: 
Ready or not, here they come!
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THE ELECTRIC VEHICLE BOOM: ARE YOU PREPARED?

Presenter
Presentation Notes
Many of you have gone through modernization efforts to the grid. Today we’re going to talk about a grid modernization effort that only 2% of municipalities and 8% of IOUs are even remotely prepared for according to the Smart Electric Power Alliance.

A boom in electric vehicle purchases is happening, we all see it. Electric vehicles (EVs) are projected to make up about 5% of global electricity consumption by 2040. You all know that many of your billing systems, software, and infrastructure are not currently set up to support this influx of electric vehicles. 
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THE CHALLENGES OF PREPARING FOR ELECTRIC VEHICLES

4

Infrastructure Software Systems

Presenter
Presentation Notes
There are two sides of the coin when it comes to the issue of preparing for EVs:
The first is infrastructure: peak demand, distribution, the “last mile” problem
The second issue, and what we’ll be focusing on today, is that even if your infrastructure can handle the influx of EVs, can your current software handle it?
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CASE STUDY: 
Dynamic Pricing and Billing 

on Legacy Systems

Presenter
Presentation Notes
Our client, a large California gas and electric utility, was running a legacy billing system that didn’t have the tools they needed to take advantage of electric vehicles. It was a dated system that didn’t give them the ability to meet many of the demands of the modern utility customer. In fact, they’re not here with us today because they’re currently in the middle of contracting a new billing system that our team is helping with. 
But at the time of this project, about a year ago, our client was in a position of having to answer the question “Do we replace our entire billing system because of electric vehicles?” They decided they couldn’t replace their billing system at that time, so they engaged with us to design a solution within their existing software systems to provide dynamic pricing and billing for the thousands of charging stations they were installing throughout their service area.
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WHY DYNAMIC PRICING AND BILLING?
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• Increasing number of EVs on the road 
means higher demand for electricity

• Dynamic pricing can incentivize 
off-peak charging

Presenter
Presentation Notes
Why dynamic pricing and billing? Why did our client choose it, and why should you include it in your own EV program?
Incentivizes off-peak charging
We know the more EVs are purchased, the more electricity will be demanded, so dynamic pricing will be a critical component of handling this influx of cars plugging into the grid.
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WHY DYNAMIC PRICING AND BILLING?
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• Want to research the best rates
• Want more detail in their monthly bills

• Want to make changes to their 
behavior after reviewing electric bill

Customers want more info!

Customers want more information when it 
comes to electric vehicle programs, too.

Presenter
Presentation Notes
Customers want more info! 
Customers, in all industries, are making more informed purchasing decisions than they have at any other point in history. Customers want to research the best rates. They want to dig in to their electric bills to figure out exactly what made their electric bill a little bit higher this month. They want to make changes to their behavior based on this information, such as purchasing smart thermostats or paying closer attention to time of use rates. Electric vehicle programs are no different: customers want more information to help them make informed decisions about the best times to charge their cars.
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HOW DID THE TEAM DO IT?
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Two Main Components:

Pricing Calculation Engine Billing Calculation Engine

Presenter
Presentation Notes
The dynamic pricing and billing solution the California utility and Red Clay worked together to create consists of two main components: a pricing calculation engine, which determines electricity prices at different times of day, and a billing calculation engine, which determines the final amount customers will see on their bill. What features did the pricing and billing solution include?
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DYNAMIC HOURLY PRICES

9

Process day-of pricing 
in the system

Day-Of Price=a real time 
hourly price for today

Process day-ahead pricing 
in the system

Day-Ahead price=a forecasted 
hourly price for tomorrow

Add dynamic prices 
to the base rate

Calculate the final 
prices to be published 

DYNAMIC 
HOURLY PRICES

Presenter
Presentation Notes
Dynamic hourly prices
Ability to process day-ahead and day-of pricing in the system, add dynamic prices to the base rate and calculate the final prices to be published in all charging stations and the utility’s website and mobile app
What is a Day-Of Price?
a real time hourly price for today.
What is a Day-Ahead Price?
a forecasted hourly price for tomorrow. 




©  R e d  C l a y  C o n s u l t i n g ,  I n c .  A l l  R i g h ts  R e s e r v e d .

DYNAMIC HOURLY PRICES
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Billing Calculation 
Engine

Day-Ahead Prices

Website

Charging Stations

Mobile App

Presenter
Presentation Notes
The billing engine provides the day-ahead, forecasted hourly prices to the customer through the utility’s website and mobile app . These are also the prices that are published at the charging stations. These day-ahead/forecasted prices are determined at 4pm the previous day, and day-of/real-time prices are calculated at 1am the day-of. While the customer will only see forecasted day-ahead prices on the website, mobile app, and charging stations, the final price they see in their bill is based on whichever price is lowest: day-of or day-ahead
Tax calculation is based on physical location of the charging point instead of the customer’s default location associated with their account.
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CUSTOMER SERVICE2.0

GIVING CUSTOMERS MORE TOOLS 
Customers can use website and mobile app 
to look up charging station prices in advance.

HISTORICAL DATA FOR PRICE COMPARISONS 

THE SELF-SUFFICIENCY CUSTOMERS NOW DEMAND 

Presenter
Presentation Notes
Since, customers can use the website and mobile app to look up the day-ahead prices of electricity at charging stations in their area, they are given the tools to determine the most advantageous time to charge their vehicle. 
The website also allows customers to view historical data on past prices, so savings-minded customers can review past prices to look for trends on the cheapest days and times to charge their vehicles. 
Customers now want more self-sufficiency and they want more information to help them make purchasing decisions. Giving customers easy-to-use, convenient channels for finding pricing info was essential to the success of this project because you have to make it easy for customers to participate!
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INCENTIVIZING OFF-PEAK CHARGING

12

• Dynamic pricing=more off-peak 
charging

• Particularly useful for utilities with 
high amounts of solar generation

Presenter
Presentation Notes
The dynamic prices incentivize charging during off-peak hours. As this particular utility also gets much of its electricity from solar power, the dynamic pricing allowed for more power to be demanded during times of potential solar overgeneration, helping to flatten out the notorious duck belly curve
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MONTHLY BILLING FOR HOURLY PRICING
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Hourly Price

1

Hourly Session 
Consumption

2

Taxes

3

Adjustments

4

Solution can calculate Electric Vehicle 
Program bill determinants based on…

…to be delivered to the CIS.

Presenter
Presentation Notes
The solution has the ability to calculate Electric Vehicle Program bill determinants based on hourly price, hourly session consumption, taxes and adjustments to be delivered to the CIS. 
Session data for consumption can range from 15 minutes to up to 24 hours depending on how long the customer charged their vehicle.
If there is an error with session data, the billing solution has the functionality to override that with new session data and send out a message with the old and new session data and the corresponding bill to the CIS system.
Each customer then receives one total, bundled monthly bill for household electric use and EV charging use, broken down to help the customer better understand where their money is going.
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CORRECTIVE BILLING

14

Cancel/Rebills:

INDIVIDUAL MASS

OR

Presenter
Presentation Notes
The billing solution can not only handle regular billing, it can also handle Cancel/Rebills individually or in mass. 
For example, if a Mass Rebill is needed, the solution can recalculate EV Program bill determinants for accounts based on billed date range and charging station location.
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THIRD PARTY CONSUMPTION DATA VALIDATION & PROCESSING

15

Billing CalculationsIncoming Session 
Consumption Data

Validations & Estimations

Presenter
Presentation Notes
Validation and estimations are being applied to the incoming session consumption data before being used for billing calculations.
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TIMELINE & RESULTS
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Full-Scale ImplementationSuccessful Pilot!

Presenter
Presentation Notes
The utility-owned EV charging station project began as a pilot program and was so successful that it became a full-scale implementation. It was at this point that Red Clay was brought in to help our client develop the dynamic pricing and billing solution for the full-scale implementation. 
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TIMELINE & RESULTS
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Full-Scale Implementation - 13 Months Total

REQUIREMENTS
4 Months

DESIGN
3 Months

BUILD & TEST
5 Months

POST-PRODUCTION SUPPORT
1 Month

Presenter
Presentation Notes
Requirements=4 months, Design=3 months, Build & Test=5 months, Post-Production Support=1 month
The real time pricing mechanism benefits both EV owners and the utility. 
Our client’s program was the first electric vehicle program in the nation to combine utility-owned charging stations with real time pricing!
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CONSIDERATIONS FOR PUBLIC UTILITIES
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How do I make an 
EV program work at 

my company?

Presenter
Presentation Notes
Utilities now have to address a gap that exists between “I didn’t have EVs and now I do” and “what do I need to do to make that work at my company?” 
For our client, including real time pricing was a natural choice, as it provides not only the level of information and insight that customers are now demanding, but also eases the utility’s burden to meet the increased demand for electricity brought on by EVs. That being said, real time pricing was only possible for our client because they already had a smart grid program and their legacy billing system, Oracle Utilities Billing Component, could successfully perform dynamic pricing and billing due to the way it handled interval data.  What will be possible for your utility depends on several factors including current infrastructure and software systems you have in place, and of course your budgets for upgrading these things in the future.
For instance some of you may not yet have advanced metering infrastructure. If you’re using scalar meters, it won’t be possible to create an EV program complete with hourly pricing. But when you do go into planning for your AMI program, you’ll need to think about what you might want to include in an EV program and how that might affect your requirements for the development of your AMI program.
For those of you who already have AMI and are considering implementing an EV program, in the design sessions for your EV program software solutions you’ll want to consider variables such as:
What kind of pricing and billing makes the most sense for you? 
Would dynamic pricing be ideal, but you don’t currently have the functionality to support that? Is upgrading your software a possibility right now?
Does it make more sense for you to offer flat rates for the time-being? 
Will this program serve both residential and commercial customers? If so, should you offer them the same rate plan in the beginning to make for a less complicated go-live and update the rate plans later as needed?
Are you going to offer multiple rate plans to residential customers? For instance, if there are incentives out there for low-income households to purchase electric vehicles, do you want to provide a special rate plan for low-income customers?
If you do decide to offer multiple rate plans for your customers, how will your solution handle a customer wanting to switch to a different plan?
How many customers do you anticipate including in this program? And how are you going to set up the solution so that it can be scaled for growth in the future?
What do you need the solution to be able to do in terms of corrective billing?

Outside of the technical architecture of the solution, you need to make information easily available to your customers.
If you decide to use dynamic pricing in your EV program, you’ll need to make sure customers can easily access hourly pricing information or they won’t take advantage of the dynamic pricing. It’s not enough to only provide this information at the charging station. Creating a mobile app that includes day-ahead pricing is a particularly convenient way for your customers to access hourly pricing information.
Lastly, plan and budget for an education drive. The adoption rate of your EV program depends upon your ability to get the word out to customers. Be sure to leave room in your EV program budget for public education.
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COMPANY OVERVIEW
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R E D  C L AY  | WHO WE ARE

18 YEARS OF EXPERIENCE

BUSINESS AND TECHNICAL SOLUTIONS

100+ EMPLOYEES

20
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CLIENTS
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QUESTIONS?
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