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4 Spatial Electric Load Forecast for Kansas City Power & Light Executive Summary

1 Executive Summary

Long-range spatial load forecasting improves the long-range value of short-range planning. A long-term forecast helps utilities evaluate howwell short term planning commitments fit into long- term needs. No commitment needs to be made
to the elements in a long-term forecast. Capacity and location are more important than timing in a long-term forecast. In other words, it is more important to know what will eventually be needed than to know exactly when it will be needed.

Long-range spatial load forecasting is done so you can answer questions such as:

® “Is this agood decision in the long run, or will we regret it only a few years after we build it?”

®  “Dowe need to allowfor a second transformer in the new substation we will build in four years?”

* “Howlong will this be an effective solution to the problem?”

® “Howmuch load will the feeder eventually need to serve?”

*  “Will we need an additional substation near here in the future? Or will the new substation we're building now be sufficient forever?”

Integral Analytics, Inc. (1A) is pleased to complete this initial electric vehicle (EV) impact study and long-range spatial load forecast for the K ansas City Power & Light (KCPL) territory using the LoadSEER 2010 model. The process of
spatial load forecasting is iterative and requires periodic updates in data as more information becomes available. This study details long-range substation load growth due to increases in employment and population, and also the future
adoption of electric vehicles at different penetration level.

Generally speaking, EV's may not represent much risk to transmission, sub-transmission, or large distribution assets However, local service transformer risk, or local risk on bank and circuit sections, may persist, given the magnitude of the
existing end use loads, the desire for fast charging, or the extent to which similar types of customer neighborhoods adopt EV s somewhat simultaneously. At the extreme, a street of wealthy car enthusiasts may all adopt high performing Tesla,
Fiskar or other similar type EV, coupled with requests for 460V fast charging. In this case, significant distribution risk may exist for that particular section of circuit. To mitigate this risk, utilities must employ a process of integrating the

customer adoption forecasts with the distribution system overlays.

Importantly, EV load in and of itself is not necessarily good or bad, profitable or risky, load. Rather, the value or risk derived from EV s significantly depends on how the utility manages the load. Generally, analysts are likely to find that Excel-
based valuation tools are not adequate to valuing EV s, given the importance of hourly peak time charging risk. The valuation tool used almost certainly requires the simulation of charging possibilities over various time-of-use conditions, ideally
overlaid with the existing weather or market risk faced by the supply side, both operationally and in terms of long term integrated resource planning.

© 2011 Integral Analytics Inc © 2011 Integral Analytics Inc
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5 Spatial Electric Load Forecast for Kansas City Power & Light Executive Summary 5

2 Methodology

1) Review, validate and complete the set-up of the LoadSEER database for long term spatial load forecasting.
a. Static Cadlibration - Calculate load density for each land use type from substation or secondary transformer peaks
. Current and or historic peak data
ii. Service areas/ substation polygon sampling (tabulate area for load density optimization)
b. Dynamic Calibration - Build and adjust preference matrix
. Set default proximity, surround, regional factors list
ii. Iterate by adding attractor and detractors
lii. Run growth total scenarios
2) Market research for electric vehicle adoption and charging behavior
a. Recruit 110 customers via phone to participate in the adaptive conjoint and discrete choice survey online. Followup mailing or phone call, for those that have not responded.
b. Process survey results and develop unigque electric vehicle adoption and charging behavior segments. Create an Excel based market simulator, using the derived preference parameters for the various vehicle attributes, for use by
KCPL staff.
C. Apply segmentation forecast to K CPL customer base with demographic informetion pulled from the Experian (or equivalent) database and integrate into LoadSEER model. Prepare data for LoadSEER map documents for
passenger and fleet EV location analysis.
3) Use LoadSEER to incorporate the K CPL €electric vehicle market results into mid and long term analysis
a. Calculate land-use based horizon loads.
b. Increase substation horizons with electric vehicle additions.
C. Calculate substation capacity impacts.

© 2011 Integral Analytics Inc © 2011 Integral Analytics Inc
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6 Spatial Electric Load Forecast for Kansas City Power & Light Methodology 6

2.1 Land Use Forecast

LoadSEER's land- use algorithm can be thought of as a transformetion of a set of current land-use and customer maps.  Several of the maps represent how various land use classes like residerntial, commercial, industrial, and others are
distributed throughout the study region. Fromthis set of maps representing, say, customer patterns in Kansas City in 2010, to a representation of what they are expected to look like in 2030, LoadSEER converts this land-use based
customer projection to an electric load forecast on a small-area basis by using customer class peak load values.

2.1.1 How the Core Forecast Algorithm Works

Every customer class has a preference map, where each small area is assigned a preference score. LoadSEER first assembles the user defined regional, proximity, and surround factor maps, and then mutiplies each factor map by a
preference value for each customer class. The preference value indicates how much that customer class is attracted to that factor. If there are atotal of 33 regional, proximity, and surround factors, then each land use class will require 33
preference values to be entered. LoadSEER also requires users to prioritize customer classes into a rank ordered list by economic bidding power. In other words, users are required to determine which customer classes can outbid each
other during land and property sales. Consequertially, LoadSEER will model development scenarios where growth is allocated by class in order from high to low.

© 2011 Integral Analytics Inc © 2011 Integral Analytics Inc
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7 Spatial Electric Load Forecast for Kansas City Power & Light Methodology 7

2.1.1.1 Regional Influence Rules

Cities and towns are, in effect, large geographic “machines’ built by mankind to support its economic and societal needs. There are numerous simple but effective rules that can be inferred from studying the various parts of these
“machines’, how they interrelate, and how they are sized relative to one another. These regional and urban influence rules can then be used to determine what, for example, a “bigger Kansas City than today’ s Kansas City” would look
like, or how big will downtown be if the population increases by 15% but suburban office parks on the city’ s edges compete for the office market. How will the mix of high-rise to mid-rise buildings in the core of downtown change as the
city expands outward at the edges and higher in the center? What is the impact of an arterial and ring (loop) highway system on the distribution of industrial activity in the region (Houston) versus an ormipresent arterial grid street system
(Phoenix) on how a city expands and grows?

What distinguishes Regional I nfluence rules from local preference rules is that regional rules relate to the structure of the whole city, and many of the effects of the regional factor have an influence over dozens of miles across the region
(like the “pull” of the downtown region influences growth in the outlying suburbs). Regional growth factors can vary in terms of their source, aswell. For example, the user might model a mgjor bridge (say, the San Francisco bridge) as a
regional pull factor for Marin County to the north, due to the draw that downtown San Francisco has on the growth of Marin County.  All of this “pull” is centered on exactly the corridor represented by the bridge and the user would
want to set the regional pull factor exactly at the bridge location. Growth within Marin County, in this example, would prefer, all other factors being equal, to locate closer to the bridge entrance. Other regional pull factors include large
office complexes with significant employment, large entertainment districts, stadiums, universities, or any other source that pulls people toward it for whatever reason, be it employment, entertainment or necessity, among others.

2.1.1.2 Local Preference Rules

Local preference rules depend only on data in a small area, or within a specified distance of it. Just about any parcel of land has attributes or locational factors that make it more useful for some purposes than other purposes. Most
often this pattern is totally dependent on other nearby factors. Anyone who has ever paid attention to how cities and towns are laid out has recognized that retail commercial development is always located near mgjor street intersections
or along mgjor roads. Other land-use classes also establish themselves in areas fitting certain patterns which can be discerned by spatial analysis. More examples of local preference rules are: 1) Medium and heavy industrial growth
within a ten year period located within %2 mile of an existing railroad track, and within %2 mile of existing industrial land. 2) residential growth at least 1/8 to ¥ mile away from railroad tracks, locate adjacent to other residential, and close
(within two miles) but not too close (not next door) to mgjor retail development (shopping centers).

2.1.1.3 Growth Percentages

LoadSEER' s forecast of the future spatial distribution of land use is “driven” by a set of exogenous Growth Percentages — or numbers in its Forecast Controls input page, which tell it in effect, “the total increase in residential growth
during this three year period 2011 — 2030 will be 13,200 new customers,” etc. It is recommended that these Growth Percentages match the Corporate economic forecasting departments new customer forecast or the regional
metropolitan planning organizations (MARC in this study) population and employment forecast.

2.1.1.4 Growth Allocation

The LoadSEER algorithm uses a demand and supply matching approach to allocate the growth percentages of land use growth, for any given year, within the framework of regional influences, local preference rules and availability limits.
First, using the regional influence rules, the core algorithm builds a number of maps that represent “regional demand” for residertial, commercial, and industrial development space within the urban or rural area it is forecasting. These are
maps of how much demand there is for new development in various areas. It could be that there is no demand for new office space downtown, or thet the demand is all in the “edge city” areas of the metroplex, or other places. Using
urban and rural regional influence rules, as appropriate, it builds such maps for all land use classes, along with various maps that model certain aspects of the interactions between these classes (e.g., retail stores locate where there are
customers, which means that this location occurs in proportion to residential growth in various sub-regions of a study region). Second, the core agorithm builds a set of supply or “preference maps’ that show how every small area
measures against the pattern of needs of each of the various land use classes. For exanmple, where are there developable areas, available for new growth, that best metch the needs of a new industrial plant, and which has that combination
of nearby railroads, other industry nearby, process water availability, etc. to make it attractive ? Third, the core algorithm builds a map of what land is available for development, regardless of whether it is vacant or unrestricted, or
currently for an existing developed land use. Finally, the core algorithm applies various rules about land use growth to allocate the control total growth (e.g., “I need 13,200 new homes to be located somewhere) while balancing demand
and supply, keeping within the limits all of the specified growth rules, and keeping all interacting factors in balance.

© 2011 Integral Analytics Inc © 2011 Integral Analytics Inc
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8 Spatial Electric Load Forecast for Kansas City Power & Light

2.1.2 KCPL Land Use Model

The KCPL LoadSEER Model covers Platte, Johnson, Cass, Clay, Jackson, and Wyandotte counties. The input land use map was created by the Mid- America Regional Council (MARC). The map below represents the new load
growth resuits of KCPL's 20 year LoadSEER land use model. The regional influence and local preference factors used in this model were: Downtown Kansas City, sewer availability, flood zones, land use zoning, census block
income, principle arterial roads, ramps, collector roads, minor arterial roads, railroads, existing commercial, industrial, residential, office, and vacant parcels.

This model's 20 year load growth allocation is equivalent to an estimated 798 MW increase in system peak, assuming .9 diversity for every substation.

© 2011 Integral Analytics Inc © 2011 Integral Analytics Inc
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2.1.2.1 Forecast Controls

The average population and employment growth rates for K ansas and Missouri counties served by K CPL, produced by the MARC, were use to estimate the number of new residential and commercial/industrial customers respectively.

The growth rates in yellow were applied to the residential classes and the growth rates in orange we applied to commercial and industrial class.

MARC Population and Employment Growth Rates:

Date KS pop MO pop Avg KCPL pop KS emp MO emp Avg KCPLemp
2009 1.59% 0.79% 1.19% 2.28% 1.58% 1.93%
2010 1.57% 0.79% 1.18% 2.23% 1.56% 1.89%
2011 1.26% 0.70% 0.98% 1.86% 1.46% 1.66%
2012 1.25% 0.69% 0.97% 1.82% 1.44% 1.63%
2013 1.23% 0.69% 0.96% 1.79% 1.42% 1.61%
2014 1.22% 0.68% 0.95% 1.76% 1.40% 1.58%
2015 1.20% 0.68% 0.94% 1.73% 1.38% 1.55%
2016 1.19% 0.67% 0.93% 1.70% 1.36% 1.53%
2017 1.17% 0.67% 0.92% 1.67% 1.34% 1.51%
2018 1.16% 0.67% 0.91% 1.64% 1.33% 1.48%
2019 1.15% 0.66% 0.90% 1.62% 1.31% 1.46%
2020 1.13% 0.66% 0.90% 1.59% 1.29% 1.44%
2021 1.05% 0.60% 0.82% 0.78% 0.62% 0.70%
2022 1.04% 0.59% 0.82% 0.77% 0.61% 0.69%
2023 1.03% 0.59% 0.81% 0.77% 0.61% 0.69%
2024 1.02% 0.59% 0.80% 0.76% 0.61% 0.68%
2025 1.01% 0.58% 0.79% 0.75% 0.60% 0.68%
2026 1.00% 0.58% 0.79% 0.75% 0.60% 0.67%
2027 0.99% 0.58% 0.78% 0.74% 0.60% 0.67%
2028 0.98% 0.57% 0.78% 0.74% 0.59% 0.67%
2029 0.97% 0.57% 0.77% 0.73% 0.59% 0.66%
2030 0.96% 0.57% 0.76% 0.73% 0.59% 0.66%
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2.1.2.1.1 Screenshot
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2.1.2.2 Customer Loads

In order to estimate the annual peak load per acre for each land use class, the numbers of customers per acre were multiplied by the average annual kilowatt peaks by each customer class, respectively.

Land Use Class Customers Per Acre | Avg Customer Peak KW | Avg Peak KW Per Acre
Commercial 5.97 3.28 19.56
Industrial 3.95 3.28 12.94
Low-Density Residential 0.81 1.80 1.46
Multi-Family Residential 17.13 1.80 30.83
Office 6.03 3.28 19.78
Single-Family Residential 5.08 1.80 9.15

© 2011 Integral Analytics Inc
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2.1.2.2.1 Screenshot
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2.2

Electric Vehicle Forecast

Electric vehicles present a significantly large end use addition to system loads, and as such, utilities may require a more rigorous, and more broadly defined, planning framework against which to plan for EV adoption. Unlike other smaller
end uses, electric vehicles tend to effect many utility departments including distribution planning, marketing, finance, regulatory, operations, rates and supply.

This study focused on customer segmentation and the use of adaptive conjoint and discrete choice analysis. The study identifies which customer segments are likely to adopt which types of vehicles, and which customers are likely to
prefer rapid and/or unrestricted charging. 1A recruited approximately 110 K CPL customers via telephone to participate in an online survey. 1A then purchased Experian data for these 110 customers, and for all other KCPL customers

(approx. 850,000).

The survey was not designed for commercial fleets customers. In this study, we used secondary vehicle information, regarding which types of firms already have fleet vehicles, and assume that electric penetration will be a smilar roll out,
as current.

© 2011 Integral Analytics Inc
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221

Residential

M arket Research

1)

2)

3)

Random sample of KCPL and GMO customers.

IA chose to use 100 sample points for the following reasons. KCPL desired to keep recruiting and survey costs low, for this first electric vehicle forecast. After 30 sample points, where customer responses are similar (i.e., the
variance in the sanmpled responses is low), statistically, the central limit theorem holds that the resuits and 95% confidence limits are asymptotically the same as a Z test, which theoretically demonstrates that even a sanple as low as 30
is often representative of the population at large.  Long term, as customers gain a deeper understanding of the use and need for electric vehicles, these preferences and responses will begin to segment more, leading to the need for
much larger samples. But at this point, new in the product development cycle, 1A does not believe that this level of segmentation yet exists. Future studies should call for larger sample sizes as customer preferences, purchasing
behaviors and adoption become more complex.

The design and execution of discrete choice survey. 113 valid responses were collected.
Customer behavior analysis and data analysis.
A fundamental aspect of customer behaviors analysis is the development of customer scores, or probabilities of adoption, for different types of electric vehicles, and for various attributes of electric vehicles.

Two key aspects are emphasized in the customer research and analytics, namely predicting which customers are likely to adopt which types of vehicles, and which customers are likely to prefer rapid and/or unrestricted charging.
These factors appear to be the most consequential among the possible set of EV key drivers, given their significant consequence on long termintegrative utility plans.

Customer Scoring

1

2)

A customer’ s likelihood to purchase an EV is based on these questions in survey:
-Is the vehicle you primerily drive a Hybrid vehicle ?
-Are you extremely or very likely to purchase PHEV infuture 1 — 10 years?
A customer’s preferred EV type is based on the uiility scores measuring how they prefer different vehicle attributes, such as speed, range, size, efficiency, etc.
A customer’s EV charging preference is based on the utility scores of how much they prefer rapid and uncontrolled charging. These score are combined as a proxy for a customer’s tolerance to be controlled and therefore charge
off-peak, at night.

The higher the uitility score, the more a customer prefers a given option. For example, by plotting the utility scores for a given option by different customer segments, a graph can show how differently a college student prefers EV's than
retirees. The utility scores in this study (see Appendix) are normalized to be O centered, so overall the utility score has a mean of 0. Anything above O are the top half choices for a customer.

Controlled and Uncontrolled Circuit L oad | mplications

Customers are ranks by their likelihood to purchase an EV.

Every customer is assigned an uncontrolled (on-peak) kW based on an estimated battery size of their preferred EV, and only customers with a predicted high tolerance for controlled charging are assigned a conitrolled (off-peak/
night) kW.

Historical vehicle registration counts for Kansas and Missouri were used to produce a linear forecast of yearly vehicle registrations for the next 20 years.

Customers are divided into penetration scenario groups based on their rank and various EV/ penetration scenarios.

Circuit load additions are calculated for both controlled and uncontrolled loads at each penetration scenario.

An EV peretration scenario is defined as a percentage of newly registered vehicles per year for the next 20 years. A penetration scenario group 1D of “17, for example, represents al customers that are likely to purchase therr
preferred EV if 1% of all newly registered vehicles are EVs for the next 20 years. Similarly, a penetration scenario group ID of “100” represents the customers that are likely to purchase their preferred EV if 100% of all newly
registered vehicles are EV's for the next 20 years.

© 2011 Integral Analytics Inc © 2011 Integral Analytics Inc
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2.2.1.1 Survey Respondents Profile
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2.2.1.2 RMI's EV Market Structure
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2.2.1.3 Customer Survey Examples
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2.2.1.4 Market Research Results
The higher the uitility score, the more a customer prefers a given option. For example, by plotting the utility scores for a given option by different customer segments, a graph can show how differently a college student prefers EVs than
retirees.

The utility scores in this study are plotted against 4 customer attributes: age, income, current vehicle type, and estimated time till next purchase. The utility scores are normalized to be O centered, so overall the utility score has a mean of
0. Anything above 0 are the top half choices for a customer.
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2.2.1.5 Battery Size and Peak KW

Every customer is assigned an uncontrolled (on-peak) kW based on an estimated battery size of their preferred EV, and only customers with a predicted high tolerance for controlled charging are assigned a controlled (off-peak/night)
KW. Source: http://batteryuniversity.com/learn/article/charging_lithium_ion_batteries
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2.2.1.6 New Vehicle Registration Forecast

Historical vehicle registration counts for K ansas and Missouri were used to produce a linear forecast of yearly vehicle registrations for the next 20 years.
Source: http://www. fhwa.dot.gov/policy/ohpi/hss/hsspubs.cfm
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2.2.1.7 Number of Electric Vehicles

AnEV peretration scenario is defined as a percentage of newly registered vehicles per year for the next 20 years. A penetration scenario group 1D of “1”, for example, represents all customers that are likely to purchase their preferred
EV if 1% of al newly registered vehicles are EV's for the next 20 years. Similarly, a penetration scenario group 1D of “100” represents the customers that are likely to purchase their preferred EV if 100% of all newly registered vehicles

are EVsfor the next 20 years.
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2.2.1.8 Load Estimates by Substation
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222

Fleet

Electric Fleet Vehicles:

Existing FedEx, UPS, and USPS fleet locations were used as a proxy for potential EV fleet zones.
Using spatial analysis, the following proximity and surround factors were found to be common to existing fleet locations: jobs, population, access roads, highways, industrial and business parks.

LoadSEER's spatial preference map calculation technique was used to score every Genera Service customer based on the proximity and surround factors identified in step 2. This is a weighted summation of the proximity and

surround maps for every customer location.
Substation polygon boundaries were used to aggregate General Service customer scores and score each substation.  This score represents a location based fleet preference score.

Public and private fleet statistics at the National level were used to estimated the total number of fleet vehiclein KCPL. A ratio of U.S. population to U.S. fleets (public and private) was used to estimate the number of KCPL fleets

from KCPL population.
Load impacts were then calculated based on an estimated percentages of fleets, by weight and cargo class, in the K CPL territory converting to electric vehicles.
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2.2.2.1 Locational Proxy

PROXY for locational fleet preference: Grayscale polygons are substation boundaries, , Red triangles are USPS locations
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PROXY ZOOM: Green dots are current ground service locations. Y ellow lines are primary roads or highways with , red lines are primary roads or hignways with high accessibility, and green lines are
. The underlying substation polygons are symbolized by their location fleet preference score.
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PROXY ZOOM 2: Locational context of existing fleet location: Anindustrial / business park with close proximity to population, fast accessto HWY loop / interstate, and close but not too close to airport.
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2.2.2.2 Locational Preference by Substation
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2.2.2.3 Number of Fleet Vehicles
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2.2.2.4 Electric Vehicle Fleet Loads
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2.2.2.5 Load Estimates by Substation
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3 Substation Map Series

The following map series contains three separate 20 year perspectives at the substation level. Refer to the map's table of contents to identify which perspective is being displayed and at what penetration level. Note: The percent lewvels correspond
to the annual percent of newly registered vehicles for a 20 year period.

"EV Count" is a 20 year perspective of the forecasted number of electric vehicles by substation.
"EV Load" is a 20 year perspective on the percent of normal capacity reached at each substation by EV load growth only. In this case, there is no increase to base load.

"Land Use & EV Loads" is a 20 year perspective on the percent of normal capacity reached at each substation by the combination of EV and land use (new customer) load growth.

© 2011 Integral Analytics Inc © 2011 Integral Analytics Inc



68

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 68

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



69

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 69

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



70

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 70

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



71

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 71

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



72

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 72

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



73

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 73

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



74

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 74

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



75

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 75

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



76

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 76

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



77

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 77

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



78

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 78

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



79

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 79

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



80

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 80

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



81

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 81

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



82

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 82

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



83

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 83

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



84

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 84

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



85

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 85

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



86

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 86

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



87

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 87

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



88

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 88

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



89

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 89

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



90

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 90

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



91

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 91

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



92

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 92

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



93

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 93

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



94

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 94

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



95

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 95

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



96

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 96

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



97

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 97

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



98

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 98

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



99

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 99

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



100

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 100

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



101

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 101

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



102

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 102

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



103

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 103

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



104

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 104

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



105

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 105

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



106

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 106

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



107

Spatial Electric Load Forecast for Kansas City Power & Light

** HIGHLY CONFIDENTIAL **

Substation Map Series 107

© 2011 Integral Analytics Inc

© 2011 Integral Analytics Inc



	Executive Summary
	Methodology
	Land Use Forecast
	How the Core Forecast Algorithm Works
	Regional Influence Rules
	Local Preference Rules
	Growth Percentages
	Growth Allocation

	KCPL Land Use Model
	Forecast Controls
	Screenshot

	Customer Loads
	Screenshot



	Electric Vehicle Forecast
	Residential
	Survey Respondents Profile
	RMI's EV Market Structure
	Customer Survey Examples
	Market Research Results
	Battery Size and Peak KW
	New Vehicle Registration Forecast
	Number of Electric Vehicles
	Load Estimates by Substation

	Fleet
	Locational Proxy
	Locational Preference by Substation
	Number of Fleet Vehicles
	Electric Vehicle Fleet Loads
	Load Estimates by Substation



	Substation Map Series



