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Presentation Notes
Hi everyone! I’m Adam Beam. I’m a Research Analyst in the Office of Energy and Climate Change Initiatives at the Delaware Valley Regional Planning Commission. I’m here to speak with you about a tool we are developing to help us plan for the growing number of electric vehicles coming into our region. This tool is free of charge for others to use, courtesy of the Plug-In and Hybrid Electric Vehicle Research Center at UC Davis.



PEV Growth in Southeastern Pennsylvania 
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Presentation Notes
Since 2012, we’ve been working with PennDOT on learning where EVs are. We received vehicle registration for the 5 SE PA counties in our region in 2012, 2015, and 2017.Over 1400% between 2012 and 2015 Almost 120% between 2015 and 2017We expect this trend to continue, so what information is needed to prepare for more and more EVs?



PEV Planning Needs 

• Where will owners live? 
• Where will owners work? 
• Where will owners charge? 
• Who needs access to this information? 
 Building owners 
 Transportation officials 
 Electric Distribution Companies (EDCs) 
 Charging equipment manufacturers 
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In order to prepare the region for an influx of EVs, it is important to know where EV owners will live, work, and charge their vehicles. This will help electric distribution companies plan the needed distribution infrastructure to accommodate more of these vehicles drawing power from the grid. In some areas, they may need to add or upgrade substations and transformers. This information will also help determine where both public and private charging infrastructure will be most effective.There is a lot of money from various sources investing in the EV charging infrastructure space. It’s in everyone’s best interest that this infrastructure is developed to be of greatest service to the growing number of EV owners.



UC Davis Plug-In Hybrid & Electric Vehicle 
Research Center 
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In order to find answers to these questions, we’ve been working with Gil Tal and his team of researchers at the University of California - Davis Plug-In Hybrid & Electric Vehicle Research Center. For over a decade, this team has been at the forefront of EV penetration modeling and market research. 



Work Charging Based on 
Market Scenario 

EV Planning Toolkit 

• Market Tool 
• Workplace Charging Tool 
• DCFC Tool 

Market Forecast Using Census 
Data 

ArcGIS Interface Allows You To 
Make Your Own Scenarios 

Fast Charging - Estimates Take 
into Account Existing Chargers 

EV Planning 
Toolkit 

Source: UC Davis, 2017 
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UC Davis developed an EV Planning Toolkit for use in the more robust California EV market. DVRPC is currently working with the UC Davis team to calibrate the toolkit for use on the east coast. They are accomplishing this by using  data from the DVRPC region. This includes data from PennDOT, NJDEP, SJTPO, and NJTPA. DVRPC is the first organization to work with UC Davis on calibrating the tool for use outside of California. When completed, we believe this toolkit will be useful for regions up and down the east coast. The EV Planning Toolkit built using a standard ArcGIS interface, which many of you are probably familiar with. The interface enables users control over modeling inputs, allowing them to create their own scenarios of EV penetration and charging practices. I will caution that the tool’s inputs must be in very specific formats, so the more proficient the user is in ArcMap, the better.There are three components to the tool: Market Analysis, Workplace Charging predictions based on the market analysis, and fast charging needs estimates. The end results will allow us and other regions to evaluate where EV owners will live, work, and charge. This in turn can help property owners, electric distribution companies, and others to plan their infrastructure investments to accommodate the future growth of EVs. Now let’s go into the tool in a bit more detail.



Market Analysis Tool 

• Predicts spatial location of PEV owner households by 
census block group 

• Inputs include ACS, LODES, and PEV Sales 
• Two-Step Tool 

1. Prepare ACS and LODES data 
2. Calculate PEV Sales 

 

LODES = LEHD (Longitudinal Employer-Household Dynamic) Origin-Destination Employment 
Statistics 
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The market analysis tool is the first tool in the toolkit. It predicts the spatial distribution of households with PEVs at the block group level. American Community Survey – demographic data, mostly income, household typesLODES – home and work block groups, distance between home and work, number of jobs/commutersPEV Sales – PennDOT vehicle registrations, or have the model use a specified number of vehiclesLODES Data-- Unemployment Insurance earnings data and Quarterly Census of Employment and Wages data from States are combined with administrative data, census data, and survey data - Limitations Only includes data for employees covered by unemployment insurance. Does not include self-employed individualsWorkplace locations reported by the employer may not be the physical location to which the employee commutesKnown issues with employers underreporting multiple worksite locations



 



 





Workplace Charging Tool 

• Predicts workplace charging demand by census block 
group 
 kWh of demand 
 Number of charging events 

• Data inputs 
 Market Tool results showing where EV owners live 
 LODES and TDM data to determine workplaces and 

commuting distances 
  PEV Scenario – specified mix of EVs and their respective 

ranges 
 Pricing and frequency scenarios 
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The workplace charging tool predicts workplace charging demand at the census block group level. It looks at employment at the block group level, how many of those employees are likely to drive EVs to work, and how many of those drivers are likely to charge at work. It bases these predictions on the results of the Market tool, showing where EV owners live and how many EVs there are in the study area. It uses LODES data to determine where those EV owners work. It takes in Travel Demand Modeling results to project the distances of commutes, but if such a model isn’t available, ArcGIS Network Analyst is a fine substitute. Finally, the tool uses a PEV scenario table included with the tool download to allocate each EV owner a specific range for their vehicles based on their commuting distance, HH income, etc. This allocation procedure can be tweaked depending on how sensitive the user would like the process to be to various demographic factors.The user can also determine their own pricing and charging frequency scenarios, basically determine the price of charging at the workplace: either free, same price as home charging, or twice the cost of home charging. Then the user can determine how often the EV owners will charge at work, how low they’re willing to let the battery get before charging, etc.



 



 



Fast Charging Analysis Tool 

• Evaluates demand for DC 
fast charging based on 
travel patterns and 
demand at existing and 
proposed sites 

• Data inputs 
 Results of Market Tool 
 Long trip data 

Presenter
Presentation Notes
This long trip is usually collected through travel diaries. This tool is fully developed and deployed in CA as they have the statewide Caltrans household travel survey for use as the main input. The DVRPC is situated in the northeast corridor, so we need more than just statewide or regional household travel surveys, and we need a larger sample size than that given in the national survey. There is trip data available for our region, but it is private data that is very expensive. There may be an opportunity for multiple agencies to collaborate on purchasing this type of trip data.Gil will talk about the Fast Charging Analysis Tool later today.



Tool Results 

• All results will be available in an online, interactive map 
hosted on DVRPC’s website. 
 Beta version 
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UC Davis ran the tool for 3 regions: the DVRPC geographies, the entire state of Pennsylvania, and the entire state of New Jersey.  We’ll be sending this BETA map to Matthew Goetz, who will distribute it to you all for comments. 

https://dvrpcgis.maps.arcgis.com/apps/MapSeries/index.html?appid=793fa4e10eac43b387adfc9cd2621a3d


Next Steps 

• Search for ways to obtain data for Fast Charging Tool 
• Offer analysis to other parties 
 EDCs 
 Businesses 
 Developers 
 EV charging companies 
 Local governments 
 State governments 
 Regional planners 
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The Fast Charging tool is really the last piece of the puzzle. The UC Davis team is working on using publicly available data to use in the tool, but it is much coarser data than we would like.We think EDCs like PECO or PSE&G may be particularly interested as they’ll want to know where extra power or electrical infrastructure may be needed.



Case Study – West Chester Borough 
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One way in which DVRPC has used this analysis is with the Borough of West Chester. WCB is the county seat of Chester County, PA.  DVRPC was approached by West Chester University to help determine EV charging infrastructure necessity for the University. Using the tool, we were able to determine the geographic areas with most workplace charging demand, identifying the University and the Chester County Hospital as being most likely to benefit from EV charging infrastructure.
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Thank you! 
 
 
Adam Beam 
abeam@dvrpc.org 
215-238-2830 
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