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~# Clean Charge Network (CCN)

e Launched in 2015

* Planned 2,000+ L2 charger ports plus
16 DC Fast Chargers

* Focus on publicly accessible, high
population density / long dwell time
areas, workplaces and geographic
dispersion

e Establish one standard
communications and payment
platform

e Currently the largest installed and

operating utility-owned EV ne;twélfgy
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~# Clean Charge Network (CCN) Benefits
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B
> CCN Goals

e Eliminate range anxiety
* Increase EV adoption rate
o Support drivers without dedicated home
charging
* Enable long-distance travel
e Grow EV adoption
e Educate customers
e Drives economic and environmental benefits
* Provides for stabilized rates for all customers
e Understand and influence grid impacts
 Integrate with the utility grid
* Analyze charging models/load shapes
* Explore managed charging opportunities
+ * Develop customer solutions to optimize stigt@yergy
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Presenter
Presentation Notes
Utility ownership and operation of charging stations may reduce the risk of stranded assets compared to other investment models because utilities may have greater capacity and expertise to maintain charging infrastructure across the service territory to ensure the ongoing reliability of the charging stations.


Rush testimony 2016
Benefits include increased off-peak electricity usage, environmental benefits from reduced CO2 emissions and lower ozone-reducing pollutants, economic impacts resulting in job creation, improved customer programs, and lower costs and efficiency by having the utility install, own and operate the EV charging stations.  The increase in home-based usage to charge EVs will also provide a broader base over which to spread system costs. 

Caisley testimony 2018
	The number of EVs in the country is growing each year at a faster and faster pace and this trend is expected to continue.  The environmental benefits of EVs, the support for the industry by elected officials and policy makers, coupled with the decreasing costs of a growing number of EVs and plug-in hybrid electric vehicles (PHEVs) on the market as well as the economic savings to EV owners, all support a thriving industry over the next decade.   
	However, the industry can only advance if there are adequate charging stations throughout the country, similar to what we now have for gasoline-powered vehicles.  The lack of EVCS infrastructure presents a barrier to EV market penetration at scale in the industry and the lack of a standardized financial transaction infrastructure also inhibits the industry’s growth.  The CCN has helped alleviate this barrier in our service territory and is providing KCP&L with data to better understand the charging needs and behaviors of our EV driver customers. 
	The CCN is part of our strategy that focuses on testing and proving customer programs via targeted projects and technologies that align with the philosophy of empowering customers and optimizing the grid. By embracing a vision of the future that chooses to think of integrating edge-of-grid resources as an opportunity, instead of a threat, and customers as partners, instead of obstacles, we can optimize grid utilization and continue to deliver affordable, clean, and reliable power for the long haul. 

Why Utility Involvement?
Increase the pace and scale of infrastructure development 
Maintain reliability and minimize grid impacts and required T&D system upgrades 
Lower the cost of infrastructure development through coordination with the distribution grid
Improve ability to communicate with customers and develop customer pricing models
Provide more equitable access to charging infrastructure for all customers and communities
Increase mobility for all through utility partnerships with transportation programs focused on serving disadvantaged communities.



~# KCP&L PEV Adoption Forecast

PEVs in KCP&L service territory projected to increase 5x-10x by

2025. Unmanaged: potential 10-40MW peak load.
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Presenter
Presentation Notes
2025 expected to be tipping point of availability of vehicles and increased range for battery technology

KCPL only - By 2025 – cumulative PEVs 10,000 to 50,000 (0.2% to 1% increase in sales)
Charging impact is approximately 4500 kWh/year/vehicle
For unmanaged charging we estimate that the system peak impact will be 1-1.2 kW per EV
if aggressively managed through TOU rates or DR programs this can potentially be reduced to .2-.25 kW per EV.
Figures reflect low to medium scenarios, which we are currently tracking through 2018
-Low was with no incentives beyond the Fed EV rebate
-Medium was with modest additional infrastructure and other incentives (like CCN)
-High was with state mandates and aggressive incentives


Unmanaged EV Charging is highly coincident with System Peak
EPRI study indicated that the KCP&L system could support a significant level of EV adoption with minimal grid impacts if managed properly. 

For Distribution.   EPRI “would not expect any significant load issues on commercial distribution feeders resulting from workplace or public charging in the near future.  The study provided an initial assessment of the impact to local neighborhood grid due to home charging.  Study showed that if EVs are randomly distributed approximately 8% of residential transformers would be overloaded in 2025, but that this could be reduced by 90% with TOU rates.  “Overall, these results indicate that, in the near term, the impacts of PEV adoption on the residential distribution  grid will be modest and manageable.”    But there are cavoites on how changes in charge behaviors and EV adoption clustering can change predictions of local grid impact.

Challenges remain with vehicle availability, consumer awareness, charging infrastructure, threats from competing fuels.  Drive towards lower emissions from governments, automakers, and energy providers is key


o KCP&L EV Adoption

Cumulative registrations by type
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Presenter
Presentation Notes
Wendy – 
Add number of charging stations on right axis -- Updated

So how are we doing?  Kansas City has had continued EV growth, peaking at 80% YOY growth in Q12017 and still remaining strong.  When we launched the Clean Charge Network in 2015, there were only 850 registered vehicles in our service territory.  At the end of 2018, there were more than 3,700 registered Electric Vehicles – that is a compounded annual growth rate of nearly 45%.

In 2017 in partnership with EPRI, the Electric Power Research Institute, we prepared a forecast of EV adoption in the out years.  Based on current trends, in 5 short years we will have 5 times the current number of EVs on the road in our service territory with more than 20,000 registered vehicles.  Our current deployment of public charging infrastructure has us prepared for the future needs of our EV drivers.

The Low Adoption scenario is used to represent baseline PEV adoption, or a business-as-usual scenario for adoption, assuming no third-party or utility inducements are provided. 

The Medium Adoption scenario represents an above-and-beyond adoption scenario assuming that the Clean Charge Network and other programs or incentives continue to stimulate additional PEV adoption.



~# Surrounding States EV Adoption

EV Adoption Rate for Missouri and Neighboring 5tates
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Presenter
Presentation Notes
Kansas City led YOY EV growth for four quarters – peaking in 2017
National 2018 YOY growth – 38.2%; Kansas City – 47.5%



~# Impact of CCN Environmental Benefits

Here's how EV charging has helped:

that's like
You've avoided planting

1,540,495 i 34,372

greenhouse gas trees
emissions

and letting them
grow for 10 years

8 Source: ChargePoint Dashboard )) eve rg y
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Presenter
Presentation Notes
Slide represents benefits solely from CCN infrastructure charging - does not include Home Charging GHG savings.

Wendy – how can we communicate the kg GHG emissions into another measure that is more meaningful?  1,340 metric tons
Online calculator provides many options for comparisons/graphics   at   https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator
I cannot get the graphics to show up here…..I can walk you through how to calculate and select the one that you think is more meaningful.



=2 CCN Charging Sessions
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Presenter
Presentation Notes
Decrease in session charges in  2018 based on moving from 100% free to 30% host paid (first 3 years free).  If drivers are not charging at CCN, then charging at home.


~# Host Site Segmentation
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Presenter
Presentation Notes
Wendy – this slide is not consistent later in the deck where we state that ~50% is workplace charging and 42% is retail – this is actually how we have them tagged.  However, Ed’s plots to show workplace charging and retail charging patterns are made up of the following:  are trying to identify workplace charging patterns vs opportunity/top off charge patterns.  My workplace plots include workplace, education, healthcare, and commercial parking (largely downtown)  What we have found is that charging at these locations largely follow a workplace charging pattern as most of the drivers are workers.  Retail/Public Venue includes – retail, other parking, Parks & rec, Hospitality, municipal, and government and they follow a more random top-off charge pattern.  As you can see some of these (probably largely government and municipal) do have a workplace element.  We do have workers that use nearby retail locations. See slides 11 and 12.

When deploying our charging stations, we wanted them installed throughout our service territory in places where people work, live and play.  Our strategy was to ensure our deployment was geographically disperse to ensure access to everyone, including those in rural and low income locations.  Additionally, we wanted to be sure access was inclusive of multi family dwelling units where EV drivers don’t have their own private garage to charge. 

As you can see on the chart, majority of our chargers are located in workplace and retail venues making up almost 50%.  Other categories include healthcare, hospitality, multi family, education, municipal  and parks/rec locations.  

Locations where we work, live and play



~ Grid Optimization Opportunity
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Presenter
Presentation Notes
Wendy working w/Laura Becker to validate slide and ensure that it applies to KCPL – updated to current data provided by Laura Becker and Sheryl Franklin

80% of the time the grid is 50% underutilized

Caisley testimony 2018
Customers of the Company who purchased EVs because the Company has expanded the availability of EV charging stations are therefore providing incremental revenues that would not otherwise be available to support the revenue requirement assigned to the residential customer class.  This is clearly a benefit to all residential customers that will only in
increase over time.

All KCP&L customers will benefit from the increased electricity sales during off-peak times from increased EV adoption.  Increased electricity sales help spread the costs of maintaining the grid over more kilowatt-hours, helping keep rates competitive for all customers.  Off-peak usage also reduces the need for additional generation and grid upgrades to keep up with demand



= Workplace Charging Load Shape
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Presenter
Presentation Notes
One of the objectives of the CCN was to gain a better understanding of EV driver charging patterns.  As discussed previously EVCS have been installed at a wide variety of host site locations, but all host locations generally fall within three broad host classifications:1) Workplace, 2) Retail/Public Venue, and 3) Multi-family.

Approximately 50 percent of the EVCS have been installed at locations that primarily support driver workplace charging.  The following figure illustrates the aggregated daily charging pattern of workplace charging for a week in July 2018.  The figure illustrates a very consistent weekday charging pattern that begins early in the morning, reaches a peak by mid-morning, and is significantly reduced by noon.  This charging pattern is very complementary to both the system and commercial distribution feeder load profiles. 




3 Retail Charging Load Shape
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Presenter
Presentation Notes
Approximately 42 percent of the EVCS have been installed at retail/public venues locations that primarily support more transient or opportunistic driver charging.  The following figure illustrates the aggregated daily charging pattern of retail/public venue charging for a week in July 2018.  The figure illustrates a very random daily charging pattern that begins in the morning and continues through the remainder of the day.  The figure illustrates some potential contribution to system peak during the 4-6 pm hours. – Use of this data could drive insights into the need for Demand Response Programs associated with the public charging infrastructure.



= Influencing Charging Pattern
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Presenter
Presentation Notes
Wendy - Verify that EPRI is referring to TOU rates as influencer on managed vs unmanaged – Yes, per Ed, in the EPRI phase 2 study in which I pulled these graphs TOU was the influencer

Unmanaged – average charging load shape for weekday charging with charging available at all locations
Managed – average charging load shape for managed weekday charging available at all locations


~# Encouraging EV Adoption

15

Maintain a position as a trusted provider of information
of electric vehicles

Ensure access to charging infrastructure

Not a one size fits all framework

Build mutually-beneficial partnerships with EV dealers
and manufacturers

Increase customer knowledge of CCN
Electric vehicle showcase — KCP&L Connect

Leverage benefits of CCN for utility
o Get policy / regulatory framework right in the
beginning
« EV adoption tracking

* Know our drivers through CCN registration
s evergy
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-2 Next Steps to Continue to Advance EV
Adoption
» Charging support for multi-family

* On Street Street Light Charging Study via a DOE grant with MEC

Fleet electrification
e Continue education and awareness

Mass transit

« Partner to gain understanding of grid impacts and potential custom
solutions i.e. charging rates, battery storage to offset demand

Highway Corridor Infrastructure
 Recent Ameren approval
« Enable long-distance EV travel

« Participate in MO EV Infrastructure Working Group to layout the design
and plan (utilizing VW Settlement funds to fund a portion)

Understand future grid impacts
» DC fast charger deployments
* Leveraging CCN data with customer home charging usage
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Presenter
Presentation Notes
Recent contract negotiations.  Five year renewal. CP fast charge – 62.5 KW (previous 50 kW)


~# For More Information

www.cleanchargenetwork.com

17 Presentation Title / Date
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Presenter
Presentation Notes
In summary, the geographically dispersed build out of the clean charge network has decreased range anxiety and has promoted the adoption of electric vehicles.  There are multiple benefits to all customers which include environmental, economic and customer service and program development. We look forward to future electric vehicle adoption growth and would entertain opportunities to support your communities in your sustainability efforts.


http://www.cleanchargenetwork.com/
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