MICHIGAN STATE

NGOV E-RAS LET Y

Charger Placement Project

City of Detroit

10-15-2019



MICHIGAN STATE

NGOV E-RAS LET Y

Outline

Selected Cities

Modeling Framework

Data Collection

« Candidate points

Preliminary Results




MICHIGAN STATE
UNIVERSITY

Selected Cities

Muskegon

Ann Arbor
Kalamazoo

Flint

Saginaw
Lansing

Grand Rapids
Detroit
Marquette (UP)

\\\“ r

I~

r

Y Sault Ste.
Marie_
L—1..no.f:|-1r: .J Elliot L
| o
Hiawatha \f\ [}
MNational Forest \\ i
L
Mackinac
Iron Mourtai I-‘.I.;-m
5. Ezcafiaba
Chequamegon-Nicolet | . M
National Forest 7]
Petoskey
1
!
V4
\
Wausau o\
o e
Trﬂa-; City ) !
‘CONSIN i 3
tevens Paint Green Bay P
o (=] = II
v z \
Appleton ¥ = \
Q £ III
Oshkosh I |
H [ic]
. Huron-Manistee
:'::-T.‘-,”- National Forests MICHI G’T\‘N i//]
o
o0

i-ﬁ keg n — = -

- - L - I";
Madison Milwaukee i
o o4) o r nd Ra |d&. LFlém' © I[ ;
Ian ansing. \
,Jancos*.'ille (5] Ifansmg_] ?——______ 7 [

Kenosha |
] f Ghathe
KeataT Detro gthe
Rockford amﬁtqo x
o ot oJ ttle Creerj \) Dem =
5D N\ \
o Chi
icago \
Naperville © Google My Maps x/
Elkhart Toledo

data ©2019 Goog gle Terms 20 mi N, el ...



MICHIGAN STATE

Summary of Information R T T

No.of No.of Generated Generated Demand Lane Length Miles

Cities/Parameter  \ 4es  Zones  Demand (without Intra-Zone) (mi) Traveled

62 21 178,741 142,042 336 931,957
52 535,443 410,954 916 3,161,057
36 624,618 503,611 789 3,894,950

Kalamazoo 55 712,796 534,587 1128 4,085,052

Flint 84 985,411 787,699 1557 6,760,436
Saginaw 1,054,842 808,925 2726 7,122,931
1,086,242 890,079 2030 7,183,037
1,726,732 1,353,026 2045 10,447,668
Detroit 8,185,778 6,568,349 8776 52,293,864
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Data Collection e S

The required inputs to the model include:

= Road network

= Traffic Analysis zones

" Travel demand matrix

= Electricity Provision Costs

" Land Use

= Average Land Cost

= Car Companies

Charging station and charger costs
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Modeling Framework

The modeling framework considers:

e Origin-Destination travel demand (input)
e Simulated trip trajectories

* Minimizing charging station investment cost
* Cost of charger
* Land cost
e Electricity provision cost

* Minimizing travelers’ detour

The required inputs to the model include: -
=  Road network é -
=  Traffic Analysis zones \
S -

= Travel demand matrix
= Electricity Provision Costs
<& "= Land Use

F =  Average Land Cost
This phase focuses on investing in DC fast chargers for urban trips of EV users
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Trips start point are classified as:
= Single family homes
= Multi-family residential
=  Work places £ ||n ”
=  QOther (i.e. commercial) Hitt i I
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Affects initial state of charge (i-SOC) | S
00 mHBWork mNHBWork HBSchool HBShop mHBSocial WHBOther m NHBOther

1
Time dependent trip purpose in Michigan

Source: Nancy McGuckin, Jesse Casas, Martha Wilaby, (September 2016),
Ml Travel Counts Ill Travel Characteristics Technical Report
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Candidate Points
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Scenario 2- 70kwh battery, 150 kw charger
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Scenario 3- 100kwh battery,

50 kw charger
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Scenario 4- 100kwh battery, 150 kw charger MICHIGAN STATE
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External Demand Scenario- MICHIGAN STATE

70kwh battery, 50 kw charger @ UNIVERSITY
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