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Introduction

As the popularity of electric vehicles (EVs), and plug in hybrids (PHEVs)
increases, the infrastructure to support them needs to increase accordingly. The difficulty
is choosing public charging stations that are both convenient, and compatible with the
types of vehicles that customers are driving.

There are three different levels of electric vehicle charging stations:

Level 1:

This is plugging the vehicle in to a standard 120V wall outlet. It is the slowest method of
charging an electric vehicle, and will fully charge a Tesla Model S P100d in 4 days [1].
These chargers typically charge at around 1kW and are more commonly used for plug-in
hybrids or EVs with smaller batteries. [2]

Level 2:

These are 240V electric car charging stations. They use the J-1772 plug, which is
standard in the United States [2] and can charge with 3-20kW|[2]. They will charge a
Tesla Model S P100d in 6-30 hours depending on the output of the station [1].

Level 3:

These are 480V “fast charging” stations also known as DC Fast Chargers (DCFC). Not
all vehicles are compatible with level 3 stations, especially PHEVs. They typically charge
with 50kW of power [2]. There are two different connectors used by Level 3 charging
stations CHAdeMO, typically used by Asian manufactured EVs, and SAE combo,
typically used by American and European manufactured EVs. Tesla uses its own standard
connector. Level 3 stations will charge a Nissan Leaf from dead to 80% charge in 40
minutes [3].

Tesla Superchargers:

Tesla superchargers are the fastest chargers currently available, but are only compatible
with Tesla vehicles. They will give a Tesla up to 170 miles of range in 30 minutes of
charging [1].

Charging Station Solutions

Level 2 chargers are preferred for Los Alamos County due to their comparatively low
cost, availability, and compatibility with all commercial EVs. These chargers will charge
EVs quickly enough to be useful, and are more common than DC Fast Chargers. There
are two main categories of public EV chargers; networked, and non-networked.
Networked chargers are part of large networks that use their own pay system. Charging
networks collect data and manage customer payments, as well as monitor station status.
There are 14 different EV networks. These have been narrowed down to three potential
networks for Los Alamos County based on availability in the US and ability to set our
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own pricing system. The three networks with the most relevance for Los Alamos County
are:

e SemaConnect

e ChargePoint

e Greenlots

Non-networked stations are not part of a network, and are privately owned and operated.
Brands of non-networked charging stations that offer a payment system are:

o EMotorwerks JuiceStation (not yet available)

e EVSELLC
SemaConnect:

Features:
e Ability to pay per kilowatt hour
e 24/7 Driver Support
e Connect via cell network for station monitoring
e SemaConnect does not take any driver revenue
e Drivers start charging via an RFID card, website, or mobile app
e Mobile app allows drivers to be notified when the vehicle is done charging

and to see if the station is available
e | year full replacement warranty

Costs:
e $3190 + install for a single station

e $6380 + install for a dual station

e $600 for optional cord management system

e $240 per plug per year service charge

e 3% bank processing fee on driver revenue

ChargePoint:

Features:

e Ability to pay per kilowatt hour

e 24/7 Driver Support

e Connect via cell network for station monitoring

e Sourcewell (NJPA) member

e Ability to set multiple rate systems

e Drivers stat charging via RFID card or ChargePoint App
Costs:

e $10,000 + install for dual station and 60 months of service charge
e $280 per plug per year service charge
e ChargePoint takes 10% of driver revenue for administrative costs



EVSE LLC:
Features

Costs

Ability to charge per kilowatt hour
Customers are charged using their credit card
Optional software to collect data on usage
Modular-ability to replace individual parts
Ability to add payment module later

RFID cards to charge fleet vehicles

$200 per plug per year for optional software

Greenlots:
Features

Costs

Open Charge Point Protocol (OCPP) compliant

Ability to charge per kilowatt hour

Different hardware options

Can use a different software without changing hardware

Charging via credit card reader, RFID card, phone app, or call to start
charging

$4500 for station

$150 per year per station data connection fee
$425 per year per port software fee

$150 one time commissioning fee

EV Infrastructure Currently in Los Alamos County

There are currently three public EV charging stations in Los Alamos County in
addition to the private LANL stations.

Location Level Network Plug Type | Cost | Plugs
Del Norte Credit Union 2 Non-Networked J-1772 Free 1
MUNI Building 2 Non-Networked J-1772 Free 6
Los Alamos Nature Center 2 Non-Networked J-1772 Free 2
LANL 2 Chargepoint J-1772 $.50/hr | N/A

The stations that have been put in place outside the MUNI building are Schneider
Electric EV Link EV230PDRs. They have been discontinued and not replaced with a
later model [4]. The Schneider Electric EV230PDRR is still available for $4600, but
require RFID cards and is designed for fleet charging, not public use. There is no
payment system for the current units.




LANL uses two different types of EV charging stations: the Schneider Electric
EV230PDRR for their fleet vehicles, and Chargepoint stations of public use. For the
public charging stations LANL charges $.50 per hour parked.

EV Infrastructure in Cities Surrounding Los Alamos

There are 19 charging stations in Santa Fe, and 23 in Albuquerque. Of these, 4 are
networked in Santa Fe, and 10 in Albuquerque. The networks used are as follows

Santa Fe
e 1EVgo
e 1 Blink

e 2 Chargepoint
Albuquerque

e 3 Greenlots
e 7 Chargepoint

Potential EV Charging Sites

A good location for EV charging sites meets the following criteria:
e Locations where a person is likely to stay an hour or more
e Locations that have access to retail/tourist locations
e Locations where vehicles are likely to park

Level 2 chargers will probably be best for the following sites, due to the long times that
people stay. This will enable people to use the spots for parking as well.

Los Alamos:
Mesa Library
e People stay for long periods of time
e Park n Ride — Potential Federal Funding

Ashley Pond Park
e Downtown access
e Tourist area

White Rock:
Visitors Center-Bandelier National Park
e Tourist area
e People stay for long periods of time
e Already has power hookups for RVs




White Rock Library
e People stay for long periods of time
e Local White Rock traffic

Potential Sources of Funding

Surface Transportation Block Grant Program:

The Surface Transportation Block Grant Program (STBG) is a federal fund set up
to address state and local transportation needs. Funds from this program provide for the
construction of EV charging stations associated with truck parking facilities and fringe
and corridor parking facilities.

Sourcewell (NJPA):

Los Alamos is a member of Sourcewell (formerly National Joint Powers
Alliance). Chargepoint is also a member, and offers discounted pricing for Sourcewell
members. Due to the nature of cooperative purchasing, the project would also not have to
go to bid, because of the cooperative purchasing program.

Revenue

There are two ways to charge customers, per kWh of electricity used, or per hour
spent plugged into the station. Charging customers per hour spent plugged into the station
would discourage customers from spending extended periods of time plugged into the
station even when their vehicle finishes charging. If customers decide to remain plugged
into the station, they will be charged for the time another EV driver could potentially be
using the station.

At this time, it is not possible to predict revenue accurately without placing
stations in Los Alamos County to collect usage data. For this reason, calculations have
been completed using the LANL rate of $.50/hr, and a conservative usage rate of 3 hours
per plug per day. The calculations also assume that the vehicles are charging at a constant
rate of 7.6kW per hour, which is on the higher end of what most EVs and PHEVs charge
with. DPU paid 4.4 cents per kWh of wholesale electricity in 2017, and that number has
been used for this calculation.

(3 hrs/day)(365 day/yr) = 1,095 hours of plug usage per year
(1,095hrs)($.5) = $547.50 of plug revenue per year

$547.50-(7.6kW)(1,095hrs)($.044)=$181.33 per plug per year



The station revenue of $181.33 will pay for most of the software and data fees.
While it will not pay for the cost of infrastructure, installing stations now will place Los
Alamos County in a position to support electric vehicles in the future.

Recommendation

Car manufacturers have released statements of plans to release many new models
of electric cars by 2020. As the percentage of electric vehicles on the road increases,
LAC needs to add infrastructure to support these new vehicles. By placing trial stations
and collecting usage data, LAC will be able to determine how best to support the growing
number of EVs in the future.
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Appendix A: Maps of Existing Stations
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Figure 1: Map of all EV Charging Ctations in New Mexico
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Appendix B: Photos of Current Infrastructure
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Figure 5: LANL Chargepoint Stations

Figure 6: LANL Schneider Electric Station
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Figure 7: LANL Schneider Electric Information
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Appendix C: Charging Station Information
-chargepoin+

CT4000 Level 2 Commercial Charging Stations

Specifications and Ordering Information

Ordering Information

Spacify model number followed by the applicable codeds).
The order code sequence is: Model-Options. Software, Services
and Misc are ordered as separate line items.

Hardware

mum{ﬁawemmmm CT40M
430 mm (67 Dual Port Bollard Mount  CT4021

W8I0 mm (63 Single Port wall Mount  CT401Z
W80 mim (6 Dual Port Wall Mount CTa023

2440 mm {87 Dual Port Bollard Mount | CT4025
2440 mm {87 Dual Port Wall Mount cTapzy

Options | Inbagral Gateway Modem - LISA -EW1
Integral Gabeway Modem - Canada -GW2

MisC Power Management Kit CT4000-PMEMT
Bolkard Concrete Mounting Kit CT4DM-CCH

Software & Services

uwmnmnmmampm

(ChargePaint Sarvice Provider Plan CTEW-SAS-5P-p
(ChargePaink Assure CTA000-ASSIRER
Station Activation and Configuration CPSUPPORT-ACTIVE

ChargePaint Station installation and Valkdation CTAD0OHMNSTALLVALID

Biote: All CTA000 stabions coms: with 1 year of Chargeioint Assurg coverage 2t no
charge for qualified instailations. Othar onditions appily. All CTE000 stalinns roqui
a nebwork service plan.

* Subrsuto n for desired years of service (), 2, 5, 4, or 5 yoarsh

3 Substiwta n for the duration of the addiional coveraga {1, 2, 5, or 4 yearsL

Order Code Examples

If ordering this the order code s
1850 mm (&7 Dual Port Bolland USA Gabeway Station  CT40Z-GW1

with Concrete Maunting Kit CT40M-CCM
ChargePaink Commerdal Senvice Plan, CTSW-5AS-COMM-3
3 ¥ear Subscription

ChameRoint Station Instaliation: and Validation CTADOCHIMSTALLVALID
2 Additional Years of Assure Coverage CTADDO-ASSLRED
TE3D mim (B Sinighs Port Wall Mount Station CTamz

[hargePoint Commerndal Senvice Plan, CTSW-SAS-COMM-5 CT403
5 Year Sulbscription

4 Additional Years of Assure Coverage CTADD0-ASSURES
Station Acthvation and Configuration CPSUPPORT-ACTIVE
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The perfect EV Charging solution
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Wireless Technology
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Appendix D: Sample Quotes

Electric Vehicle Charging Station

. Order Form

SemaCannact
Prepared Bff Connie Meshan Quote Name Citf' Stations
Ermail connie_me=haniisemaconnect com Guote Number 08261
Phaone {970} 420-0321 Created Date B112018
Bill To Hame lnshhmsCaunlf—Dmrl of Public Phone BT6-322-B62T

Usdites Ervanil tfier.mobraten worki@gmail. com
Contact Name Tfler Miobrat=n Ship To thd
Bill Ta thd

L= Alamrs, Mid

SemaConnect ks pleased to exiend this offer of Electric Vehicle Charging Station products and senvices. By signing this document you ane
commiliting to order the charging station solution as defined below.

Product and Services Description

* SemaConnect Commertial-Grade Smar EV Charging Stationjs) with Mounting Devies(s)
* Full Sarvice Program Inciudes:
* Metwork Senice Program: Cloud-pased management softwane, 1-800 driver support, dedicated celiular data communications
and 24x7Tx365 state-of-healih monitoring.

* Wamanty Program: Ful Repiacement Sarvice with no r2pair cycle

SemaConnect 56 Charging Stations w/ One Year Full Service - Dual Pedestal $7,180.00 $800.00 1.00( $6.380000
Me=twork Servios 340 Total Price $6,380.00
Fee Per Maorth

MNote: Network Service Fees begin after Full Service Program is complete

Defverf Schedule  Defiverd within 3 week(s) of placing the Order

This signed docurment shall serve as a Purchase Order for the proposed project

Price does not Incude shipping fees or sales tax Accapted by:
Quated price i valld Tor 30 days from Created Date Hame:
* Shipment within 60 days of Onder: Involce for 100% of Tthe:
project price upon shipment with Met 30 day terms
* Shipmient 50 days or greater of Oder: Involcs for 25% upon Signature:

ortier piacement, 75% upon shipment with Met 30 day f2rms e

SemaConnect, Inc.
AW SEMECOMNECt Com
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CPEUPRORT-SITEVALID

CTam1-GwWi

CTAD01-CCM

CT4DD-ASSURED

—chargepoin+

List Prica Disc% Unit Prica

USD 599 a UsD sen

meets all ChargePoint published
requiremanits and iocal codes.

A 58 |5 defined a5 a group of
stations all connacted to the same
gateway station. CPSUPPORT-
STEVALID |5 pricad per gateway
station and used when e
cusiomer |5 not using an D&M
Pariner or seft-valldating Channel
Pariner to Install their stations.
Mote that 3 talled Stte Valldation
will Incur a second valkdation fee
o repeat the validation after e
Elie deficiencies are comected.

A successtul Stta Valkiaton

Is 3 prerequisite i purchase
Chargeroint Assure.

Dl Ouiput Gateway Oplon USA, 1
Baoliard Linit - 20A72400 @ 30A with

Cord Management

CT4D00 Bolland Concrete Mounting 1
KIt. Boits: S8 - 11 x 9" F1554

Grade 55 hot-dippad gavanized
thraaded bofs - 3 83, Nuts: 58

uUsh 7,210 20 WD 5,768

UsDas a UsSD 85

Galvanized Washers (ASTM F436)
-5 2a. Plastic Tempiae - 1ea

1 prepald year of ChangePoint 1 USD 740 i LS 740
Azzura,

Guote Total:
Shipping and Handling:
Grand Total:

Total Price
UsSD oo

USD 5,768

usDas

USD 740

UsD 8,111.00
UsD 160.00
USD 8.271.00

Sales tax in applicable states (AZ, CA, FL, GA, MA, NY, PA, TX, WA} and shipping fees will be applied to invoice.

& 2018 ChargePoint, Inc.

254 East Hacienda Awenue, Campbell, CA BSD0E USA
Page 2 of 3
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Product Name
CPSUPPORT-SITEVALID

Product Description Gty

Customer works with their 1
own contractor to perform

the construction and station
installation. CPSUPPORT-
SITEVALID is used to validate
that a customer installation has
been performed per ChargePoint
published requirements. The
on-site validation of electrical
capacity, transformers, panels,
breakers, wirng, cellular coverage
and that the station installaticn
meets all ChargePoint published
requirements and local codes.

A site is defined as a group of
stations all connected to the same
gateway station. CRSUPPORT-
SITEVALID s priced per gateway
station and used when the
customer is not using an O&M
Partner or self-validating Channel
Pariner te install their stations.
Note that a failed Site Validation
will incur a second validation fee
o repeat the validation after the
site deficiencies are comectad.

A successful Site Validation

is a prerequisite to purchass
ChargePaoint Assure.

CT4021-GW1 Dual Cutput Gateway Option USA, 1
Bollard Unit - 208/240W @304 with

Cord Management

CT4001-CCM CT4000 Bollard Concrate Mounting 1
Kit. Bolts: 5/8 - 11 x 8" F1554

Grade 55 hot-dipped galvanized

threaded bolfs - 2 ea. Muts: &8

- Heavy Galvanized Hex Nuts

(DH Rated) - 12 ea. Washers:

Galvanized Washers [ASTM F438)

-2 ea Plastic Template - 1 2a
CT400D-ASSURE1 1 prepaid year of ChargePoint 1
Assure.

—chargepoin+-

List Price Disc% Unit Price Total Price
UsD 5g o USD s8¢ UsD 599
usD 7,210 0 USD 5,788 USD 5,763
UsD 85 o usDas usD 25
USD 740 ] USD 740 USD 740
Quote Total: UsD 8,111.00
Shipping and Handling: UsD 1680.00

Grand Total: UsD 8,271.00

Sales tax in applicable states (AZ, CA, FL, GA, MA, NY, PA, TX, WA) and shipping fees will be applied to invuice.|

© 2018 ChargeFoint, Inc.
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Quotation

ChargePoint, Inc.
Diriving a Better Way™
chargepoint. com

Sales Representative: Andrew Croll
E-Mail: andrew croll@chargepoint com
Telephone: 9093005587

Primary Contact: Tyler Mobraten

Bill To Address

Los Alamos County
1000 Central Ave
Los Alamaos MM 87544
us

S0OURCE WELL {NJPA) PRICING
&0 Months Network [ 60 Months Assure

CPEUPPORT-ACTIVE

& 2018 ChargePoint, Inc.

aty List Prica
1 USD 345 100

—chargepoin+

Guote Number: (-30937-1
Date: 81872018

Expires On: G12/2018

5hip To Address
Los Alamos County
10060 Central Ave
Los Alamos MM 87544
us

Total Prica
usno

Unit Prica
usDo

254 East Hacienda Awenue, Campbell, CA BSD0E USA
Page 1of 3
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Product Mams
CREUPPORT-SITEVALID

Product Dascription

Customer works wih thair

DWn contractod to pesform

the construction and station
Installation. CRSUPPORT-
SITEVALID I usad to valldata
that 3 customer Instalation has
been parformed per ChargePoint
publishad requirements. Tha
on-sii= validation of electrical
capacity, ransformers, panels,
LrEAKETs, WiNng. celluar coverage
and that the station Instailation
meets al ChargePolnt publshed
fEl]."I'EITIEmE. ard local codes.

A site I5 defined as a group of
Stations all cornected 1 the same
gateway station. CPSUPPORT-
SITEVALID I priced per gateway
station and sad when the
pustomer ks not using an D&M
Pariner of sef-valldating Channel
Pariner to Install thelr sttions.
Nate that a falled Sie Valkiation
will Incur a second valldation fee
1o repaat the valldation after the
slie deficiencies are comechad.

A successul Site Validation

I @ prerequisie 1o purchasa
ChargePoint Assure.

Cual Ouiput Gateway Option USA,
Bolard Unit - 208220V @304 with
Cord Managsment

CT4021-GW1

CT4D01-CCM CT4D00 Bollard Concrete Mounting
KIt. Bokts: 58 - 11 x 9* F1554
Grage 55 hot-dipped galvanizad
readed boits - 3 £3. NUls: 578

- Heavy Galvanized Hex Nuts

[DH Rated) - 12 a3 Washers:
Galvanized Washers (ASTM F43E)
-Gea. Plastic TEH"]WE- 1ea

Syr Prepald Commercial Cloud
Plan. INciuges Sacune Network
Caonnection, Cn-going Station
Softwars updatas, Station
Inveriory, 247 Driver Support,
Host Support, Sesslon Data

and Analytics, Flzet Viehice
Management and Integration, Fieet
Access Control, Valet Dashbaand,
Power Management (Circuit,
Panel, Site Shanng), Scheduled
Cnarging, Driver Access Control,
Pricing and Automatic Funds
Caoliecton, Waltlist, Wideos [on
supparied hardware),

CRCLD-COMMERCIAL-S

& 2018 ChargePeint, Inc.

-chargepoin+

Gty List Price Disc% Unit Price Total Prica
1 UsD 599 100 usoa usDa
1 usD 7.210 0 UsD 5768 UsD 5763
1 USD 85 o uUsD 95 usD g5
2 usD 1,105 o UsD 1,105 UsD 2,210

254 East Hacienda Avenue, Campbell, CA 25008 LISA
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-chargepoin+

Product Mame Product Dﬂiﬂﬂnﬂ ﬂ‘t]’ Liat Price Disc¥% Unilt Prica Total Prica
CT4DI0-ASSURES S prepaid years of ChargaPoint 1 WSO 2455 o WSO 2,455 USD 2,495
AEEUre.
Guote Total: USD 10,583.00
Shipping and Handling: USD 180.00
Grand Total: USD 10,723.00

Sales tax in applicable states (AZ, CA, FL, GA, MA, NY, PA, TX, WA) and shipping fees will be applied to invoice.

Guote Acceptance
= Al pricing is confidential between Customer and ChargePoint.
= Al prices are FCA ChargePoint warehouse(s).
= Customer to be invoiced at tme of shipment.
= All invoices are Met 30 days. Credit checks are required for new customers.
= Pricing does not inclede installabion or mounting senvices unless specifically quoted above.
= Additional Purchase Terms and Conditions can be found at hitp:fwww chargepoint. comftermsandconditions
= Purchaser confimns that the shipping and billing infermation provided in the Quotation is accurate for ChargePoint’s shipping and
nVoICing purposes.
By signing this quote | hereby acknowledge that | have the authority to purchase the product detailed on this document on

behalf of my organization. Furthermore, | agree to the above terms and conditions and that this signed quote shall actas a
purchase order.

Signature : Title :
Mame (Print) Diate -
Company Name -

Requested Ship Date :

AF Contact Name :

AP Contact E-Mail :

£ 2018 ChargePoint, Inc. 254 East Hacienda Avenue, Campbell, CA 25008 LISA
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