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CARB,” California’ s Zero Emission Vehicle Program” , Dec.
03, 2009.

113

Craig Childers, Electric Vehicle Batteries & Charging
Infrastructure” CARB, Dec. 03, 2009.
http://ww2. cityofpasadena. net/waterandpower/program_ev_evchar

ging fast. asp

X NEC % T 2 4B

The following table summarizes the electrical requirements of the

three charging levels from US NEC Handbook.

Voltage | Current | Power |Freq. oh Standard
ase
(VAC) (Amps) | (kVA) | (Hz) Outlet
Level 1 120 12 1.44 60 Single NEMA 5-15R

Level 2

208/240 32 6.7/7.7 60 Single SAE J1772/3

Level 3

480 400 192 60 Three N/A

5. B IEC i@%ﬁ‘%’é’*ﬁ-’ffﬁ

Modes and permissible connections specified in IEC 61851-1

EV connector & inlet Comments
Mode | Amps | Phases In line Power pins
control used & irﬁ:olgglzl p"l‘lfn 62196 Case
box protective earth gpP
1 1+N+E, or 2+E None B B See Note 1
1 16
3 3+N+E None B B
1 yes 14N4+E, or 24E 2 B g [ Ysesindine
control box
2 32 ro—
ses in-line
3 yes 3+N+E 2 B B sotitiol box
B
1 1+N+E, or 2+E 2 B o
3 32
B
3 3+N+E 2 B
C

NOTE 1 Restrictions regarding load less than 16 A should be recognized by the vehicle maker.

NOTE 2 In the column headed “62196", the items listed are defined as: B Basic

NOTE 3 Either “L1 with N” or “L1 with L2" are used for single-phase to match the supply.

NOTE 4 Earth-contact is mandatory in all accessories, pilot contact is mandatory in accessories in modes 2 and 3.

NOTE 5 Case C charging might be extended to single phase 70A or to three phase 63 A.
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2009 Taiwan-U.S. Green Energy &
Technology Delegation Itinerary

Date 11/29t012/8
Day One 13:15 Gathering in Taiwan Taoyuan International Airport / Flight to New York
11/29,Sun | TPE/JFK Cl012 16:15-20:20
® 20:20 Arrive New York
Hotel: Marriott Courtyard New York Manhattan / Fifth Avenue
Address: 3 East 40th Street New York, New York 10016 USA
TEL: 1-212-447-1500
Day Two New York
11/30, Mon | ® Morning: 2009 Taiwan-U.S. Green Energy & Technology Joint Conference
® Afternoon: One on one meeting
® Dinner: Gala Dinner (Host by ROC-USA Business Council)
Hotel: Marriott Courtyard New York Manhattan / Fifth Avenue
Day Three A Group- (PV) B Group- (EV)
12/1, Tue | NY-NJ-PA-DE New York- Detroit
® 09:30-12:00 Brief by NJ State / One on | LGA/DTW  AA4499 09:25-11:35
one meetings ® 14:00-16:00 Visiting GM / Tech Center
®  13:30-15:00 Visiting Lockheed Martin ® 19:00-20:30 Dinner
®  16:00-18:00 Visiting DuPont
®  18:30-20:30 Dinner (Host by DuPont)
Hotel: DuPont Hotel Hotel: Sheraton Detroit Novi
Address: 11th & Market Streets, Wilmington | Address: 21111 Haggerty Road, Novi, Ml
i Delaware 19801 48375
T/EL: 1-800-441-9019 TEL: 1-248-349-4000
Day Four A Group- (PV) B  Group- (EV)
12/2, Wed | Washington D. C Detroit
®  Bus travel to Washington D. C ® 09:00-11:30 Visiting A123 System
® 12:00-14:00 Lunch ® 11:30-12:30 Lunch
(Host by US-Taiwan Business Council) ® 13:00-14:30 Visiting A&D
® 16:00-17:30 Tour: Twin Oaks Garden ® 15:30-17:00 Visiting Chrysler
®  18:00-20:00 Dinner (Host by TECRO) ® 18:00-20:00 Dinner Discussion
Hotel: Omni Shoreham Hotel Hotel: Sheraton Detroit Novi
Address: 2500 Calvert Street NW Washington, | Address: 21111 Haggerty Road, Novi, MI
District of Columbia 20008 48375
TEL: 1-202-234-0700 TEL: 1-248-349-4000
Day Five A Group- (PV) B  Group- (EV)
12/3, Thu | Washington D.C.- SF ' | Detroit- Phoenix-Sacramento
IAD/SFO  UA867 08 : 30-11 : 24 DTW/PHX US335 07:45-10:18
® 13:30-15:00 PG&E (San Francisco, CA) PHX/SMF US365 10:52-11:55
® 16:00-17:00 Solyndra (Fremont, CA) ®  14:00-15:30 CARB & Sacramento
® Afternoon: One on one meetings Municipal Utility District

®  Bus travel to San Jose

16




® 19:00-21:00 Dinner
(Sponsor by SEMI, Spesker: Mr. Doug Payne, Executive Director, SolarTech)

Hotel: The Fairmont Hotel San Jose
Address: 170 S. Market St. San Jose, California United States 95113
TEL: 1-408-998-1900

Day Six
12/4, Fri

A Group- (PV) B Group- (EV)

San Jose San Jose

® 08:00-10:00 Applied Materials ®  8:30-10:00 Coulomb Technology

® 10:30-12:00 Google (Mountain View, CA) (Campbell, CA)

® 12:00-13:30 Lunch at Google ® 10:30-12:00 Google

® 14:00-17:00 Forum: PPA and System (Mountain View, CA)
Integrators, Financial, and Legal Contracts | ®  12:00-13:30 Lunch at Google

® One on one meetings ® 14:00-16:00 Atieva oY Bettey P(tuc
® 18:00-20:00 Dinner (Host by ITRI)
Hotel: The Fairmont Hotel San Jose

Day Seven
12/5, Sat

SF-Hawaii SFO/HNL UAO73 08:48-12:15
® 12:15 Arrive Hawaii State
® 14:00-17:00 Seminar & One on one meetings
14:00-14:10 Opening (Dr. Hwang and Governor Hawaii or Vice Governor Hawaii )
14:10-15:30 Presentation
U.S.: Director Theodore E. Liu, State of Hawaii Department of Business,
Economic Development and Tourism
Taiwan: Dr. Johnsee Lee, President of ITRI
U.S.: A representative of U.S Pacific Command
15:30-15:45 Break
15:45-16:30 Q&A or One on one meetings
® 18:30-20:30 Welcome dinner (Host by Hawaii business cocﬁmunhy)i

Hotel: Hawaii Prince Hotel Waikiki and Golf Club
Address: 100 Holomoana Street Honolulu, HI 96815
TEL:1-808.956.1111

Day Eight
12/6, Sun

Hawaii State
® Morning: Touring on Hawaii Renewable Engergy Site

® Afternoon: One on one meeting

Hotel: Hawaii Prince Hotel Waikiki and Golf Club

Day Nine
12/7, Mon

Hawii-Taiwan
HNL/NRT Clo17 08:50-12:55 (+1)
NRT/TPE clo17 14:25-17:30

<EMRERRGELGHITRZMA >
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+ Smart Receptacle + Centralized Control + Smart Recaptacle

+ Enargy Metering + Enargy Policy Administration + Enargy Metering

+ Integrated Parking Matar + Billing and Reporting + Inlegrated Parking Matar
+ Remote Payment System + Charging Station Inventary for OnStar + 02154 LAN

 B0.454 LAN and GPS Navigatars

+ Sacured Portals for Hosts, Subscribers,
and Utilities

1]
| 3
] g
2 2
1 g
g 0
Zero technology ﬂ{nnrllul . g ]
: :
: :
3 3
B
g H
Smartlet Charging Station
B with Gateway Functionality
: Utilty
I!PE "ﬂ ﬂa:ewy Companies ChargaPaint Natwork
chonly Operating System

Figure 1: {oulamb Chargefirint Metwarh
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Technologies Fueling the Electric Transportation Industry

CT1000 AND CT2000

CHARGEPOINT NETWORKED CHARGING STATIONS

The CT1000 and CT2000 families of ChargePaint™ Networked Charzing Stations,
manufactured by Coulomb Technologies, are specifically designed for the North American
market, The CT1000 family of charging stations supports Level 1 {120V @ 124) charging,
The CT2000 family of charging stations supports both Level 1 and Level 2 (208Y /240 @ 324)
charzing,

The ChargePoint Networked Chargirg Stations combined with the ChargePoint Network
Operating System (NOS) form a smart charging infrastructure for plug-in electric vehicles
called the ChargePaint™ Network. Each local group of charging statiors autom atically forms
a robust self-healing Radio Frequency (RF) mesh network managed by a single gateway
charging station—a version of the networked charging statiors incorporating an embedded

z | CDMA or GSM cellular modem in addition to RF mesh network functionality Up to 100

W“lm‘ ‘ charging stations can communicate to and be managed by a single gateway charging station,
[

«—""J

e

ChargePoint |
|

n

The gateway charzing station, inturn, utilizes the local cellular network to com municate
with the ChargePoint NOS, which rurs on a remote secure hosted sernver managed by
Coulomb Technologies, The CharzePoint NOS provides m ultiple web-based portals for drivers,
charzing station owners, installers, fleet operators, and utility companies.

charging stations in order to provide authentication, m anagement, and real-tim e contral,
The ability to individually control each charging station in real time allows the ChargePoint
Network to be open to all drivers of plug-invehicles, Drivers have the option of paying for a
single charging session by placing a toll free call to the 24/7 number on each charging
station or they can become a ChargePoint Network subscriber by goirg to

wwwe mychargepoint, net and choosing a monthly subscription plan that fits their lifestyle,
Other future payment optiors include using any smart (RFID) credit/debit card to authorze
a session or using a standard credit or debit card at a remote payment station (RPS) to pay
for charging sessions, The ChargePoint Network has been designed with an open,
standards-based architecture, Drivers who are members of other charging systems will be
able to use their authorization smart cards at any CharzePoint networked charzing station
just like they can roam between cell phone networks,

“”” H ’ Coulom b’s ChargePoint NOS com municates with and individually contrals the netwarked

ChargePoint Networked Charging Statiors perform bi-directional energy metering via an
embedded utility grade electronic meter, The ability to precisely measure and report
electricity use enables a sustainable, flexible business model that m eets the needs of
drivers, corporatiors, fleet operators, utility companies and municipalities. This revenue
generatirg business m odel includes flexible subscriber paym ent methods like “free”
charzing, pay per we, bysubscription, and by kWh (where allowed).

NETWORKING CAPABILITIES AND BENEFITS

ChargePoint Networked Charging Statiors provide unique benefits when com pared to
non-networked charging stations, Those benefits include:

Coniloib Tachnolgies, InG: « & charging infrastructure open to a'll'drivers. withoufc requiring subs'criptiors
« & revenue stream to pay for electricity, capital equipment and maintenance
1692 Dell Ave. = Ability for drivers to find unoccupied charging stations via web-enabled cell phones
Campbell, CA95008-6901 USA « Notification by SIS Text or email when charging is complete
1S toll free: +1-877-370-3802 » Authenticated access to eliminate energy theft
» huthorized energizing forsafety
» Remote monitoring and diagnostics for superior quality of service
s coulombtech, com = Smart Grid integration for utility load managem ent with future V2G capabilities
wwaw, m ychargepoint. net » Green House Gas savings calculation per driver and per fleet
» Fleet vehicle management

19
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MECHANICAL DRAWINGS
BOLLARD (CT1001) CT1000 FAMILY

-
1202.0 POLE MOUNT (CT1002)
150,411
248.3 -o=
T840
NI T
03.5
1
1.2

WALL MOUNT (CT1003)
230,49 o
[8.0%1

220,86

[8.668]

13,5
(22,381

Coulomb Technologies reserves the right to alter product offerings and
specifications at any time without notice, and & not responsible for
typographical o graphical e mors that may appear in this daament.
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Technologies Fueling the Electric Transportation Industry

CT1500 AND CT2500

CHARGEPOINT NETWORKED CHARGING STATIONS
FEATURES

« Smart Card: open, standards-based RFID provides authorized network access control
preventing electricity theft, enhancing safety, and minimizing liability

« Automatic SMS Text and/orEmail Notification: alerts drivers of events and issues
« High vailability: real-time remote control monitoring and management features,

minimizes station downtime and enables start/stop charging sessions with lock/unlock
door

24/7 ChargePoint Network Custom er Support

hdvanced Safety Features [CEET and BS1363): power not energized until:
1, User is authorized 2. Plug is fullyinserted 3. Dooris relocked

Locking Door: (CEET and BS1363): retains the charging cord to prevent theft, with auto
unlock in case of power outage

#huto Plug-out Detect: (CEET and B51363) automatically detects if charging cord has been
un-plugged at the vehicle, de-energizes outlet and optionally natifies drver (patent
pending)

RCD: integral hardware ground-fault protection circuitry with auto retry minimizes
nuisance RCD trips

Fast Over-Current Detect at Charging Station: minimizes nuisance breaker trips at service

‘ ChargePoint panel

Bi-Directional, Utility-Grade Power Measurem ent: integral power metering circuitry
provides accurate measurem ent of energy delivered for charging and allows calculation
of Green House Gas savings

Wide frea Network Connection - G5M: only one gateway charging station with cellular
modem required per local group of charging stations

HTTPS and 128-bit AES Encryption: ensures secure network communications

Integrated RFID Reader recoznizes and identifies ChargePaint Network Smart Cards, RFID
credit cards and authorization smart cards from other charging systems

Future Proofed: all firmware can be upgraded remotely via the network as new
capabilities and functionality become available

Coulomb Technologies, Inc. « Electric Utility Demand-Side Management: communication via HTTPS secure link to
1692 Dell fve. Utility and third party “Smart Grid” managem ent systems provides real-time load
Cam pbell, CA95008-6901 USh sheddirg of any group of charging stations

US toll free: +1-877-370-3802 » Wacuum Fluorescent Display: bright and easy to read
info@ coulombtech,com
wiww, coulom btech. com « CE mark: certified for confarmity throughout the EU

wiw mychargepoint.net

Copyright @ 2009 Coulomb Teahmoleg &, I, All ights resaned. Chargelointiz o tedemarkand s=nios mark of Coulomb Tashmobg e,
Iro. All other produats or serioss mentionsd @ re the tmdemarks, s2nios me s, regstered tmdemarts or rgistered s2nios marks of their
lsped.)_g e Cwb_ul{'_kohbjes h;mn!pmﬁgd. x & S &
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CHARGEPOINT NETWORKED CHARGING STATION INSTALLATION OPTIONS

Both the CT1500 and CT2500 ChargePaint Networked Charging Stations are available in three mounting configurations:

BOLLARD POLE MOUNT WALL MOUNT
PRELIMINARY CT1500 FAMILY CT 2500 FAMLY
SPECIFICATIONS (230V @ 16A) (230V @ 16A& 230V @ 324)
Charging Connection CEE7 or BS1363 outl et 230V @ 164; CEE7 orBS1363 outlet
230V @ 324; SAE J1772 Docum ent
{plugon 5m cable)
#C Charging Powe r Output 3.7KW (230 at 164 ) 230 @ 164; 3.7kW and 230V @ 324; 7.4kW

Note only one output enabled at any time,

AC Power Input; Connections

230V 204 1Phease; Line, Neutral, and Earth

230V 404 1 Phase; Line, Neutral, and Earth

Recommended Setvice Panel Breaker

204 breaker on dedicated circuit

404 breaker on dedicated circuit

Recommended Setvice Panel RCD

None. Do not provide RCD at service panel & it can conflict with integral RCD

Integral Hardware RCD

20mé with ground continuity monitor and auto retry (15 min delay, 3 tries)

Automatic Plug-Out Detection

Programmable am and trip current thresholds (patent pending)

Power Measurement 1%@ S min intervd; IEC class 1 capable (special order)

Local A rea Netwark 2,4GHz 802.15.4 dynam ic mesh network

Wide A rea Network Commercial GPRS cellular data netwark

Network Communication Protocol TCPAIP

Network Security HTTPS; 128-bit AES Encryption

Maximum Charging Stations per 802,15.4 100

Radio Group Each charging station within 50m of at least one other station

Smart Card Reader 15O 15693 compliant

Standby Power 2W typ,

Cutdoor Rated IP44 per [EC 60529

Safety Compliance [EC 61851-1, -21,-22

Surge Protection 6k @ 3,0004 per IEC1000-4-5 In geographic areas subject to frequent thunder storms
supplemental surge protection at service panel is recommended

EMC EN 61000-6-3 Class &, EN 61000-6-2

Operating Temperature -30°C to +60°C

Operating Humidity Up to 95%

Mol tage and Current Rating 230VAC @ 204

Terminal Block Tempe rature Rating 100°C

Approximate Shipping Weights

Bollard (CT1501) 2%e
Pole Mount (CT1502) 14g
Wall Mount (CT1503) 15ke

Bollard (CT2501) 28kg
Pole Shount (CT2802) 19kg
Wall Mount (CT2503) 20kg

22




Coulomb NN . . .

Technologies

MECHANICAL DRAWINGS
BOLLARD.CCHB01) CT1500 FAMILY

POLE MOUNT (CT 1502)

248.3
[0.84]

1282.0
130,471

WALL MOUNT (CT1503)
313.5
[22.581
g
&
513.5 39.0
[22.58]) [15.35
M-
|-ﬂ—=-— 181.2 ” "
[7.131 Coulomb Technologies rese rves the right to alter product offerings and
specifications at any time without notice, and isnot responsble for

or ical e o s that may appear in this doaument.
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B RE

- 1-phase 110/220V =
— 3-phase 380/440V

LRS- 2

- 1-phase 110/220V
LI 2R C R

- 1-phase 110/220V
B KT @i £

- 1-phase 110/220V
B PR

- 1-phase 110/220
— 3-phase 380V

Taa 110220V 19 [Tmamp | 1107220V 14

Level 1 &
ik
Level 1 %
i

69kV

532 J
$EA

11.4kV 110220 1 i
L L —noss0uio57 | Seatun |
- (i ,[Ecm 110220V 19 Eﬂmsm
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2 EMERENRER

HEER | TR |HHOGAF)| TAEE | @TRRE R & GAEAY

Level 1 | 110V | 1 (60Hz) 12A 15A 1.3kVA A

Level 2 | 220V | 1 (60Hz) | 12/16A 15/20 2.6/3.5kVA N

24/32A 30/40A 5.3/71kVA | £AW/F %

Level 3 | 380V | 3 (60Hz) | 40/80A 50/100A | 26.3/52.7kVA | £ W/ p 5

440V | 3 (60Hz) | 40/80A 50/100A | 30.4/60.9kVA | £ 1/p 5h

3. L 7 E 1 Hr(Nissan Leaf 24 1])

B B E

— DC Level 3 50kW 7. & & =T #> 30 2481 7T &% 80% & & 4 7
B RRAE

~ ACLevel232A £ EHETH 6 /ALK TR

Rk LT
DC Level 3 50klW@200Amps
0 to 80%: less than 30 min

N\

—

1&ik €
Level 2 AC220V(32A) charger
0~100%: less than 6 hrs

Ftt_lkWh laminated
ithium-ion battery

W % o Rk i W IR T R e A S ep B1-QF-0029 ED2097.07
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BEXRALEN®

e 3
&
RAGHME

- |

AEERAEN @

g
&
e b B M 6

1-phase: 5 pins
3-phase: 7 pins

SAERIEC 2009% 21 EC  yammm
Level I3 3% .38 w

~ | SAE(None) iz e IEC(None)
S SAERIEC % & % &
Aerovironment f 'Ta
(USA) Level 388 &
W S ot L et T M IR 48 00 o7 R A s e 47 o X g L S e B1-QF-0029 ED2097.07
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ITRI110V12A & ITRI220V32A A A T2 B4k

ITRI110V12A ITRI220V32A
Charging Connection NEMA 5-15 5-pin Standard connectors
AC Charging Output 1.32kVA (110V@12A) 7.04kVA (220V@32A)

AC Power Input

110V Single Phase 15A 220V Single Phase 40A

Recommended Service

Panel Breaker

15A breaker on dedicated 40A breaker on dedicated circuit

circuit

Integral Hardware GFCI

5mA CCID with selftest and | 20mA CCID with self test and

auto retry (15 min delay, 3 auto retry (15 min delay, 3 tries)

tries)
Power Measurement None
1%@5min interval ; ANSI C12 capable
Local Area Network TBD
Wide Area Network GPRS cellular data network
Network communication | TCP/IP
Protocol
Network Security HTTPS; 128-bit AES Encryption

Smart Card Reader

ISO 15693 compliant

Standby Power

5W typ.

Safety Compliant

NRTL tested; GFCI per UL 2231-1 and -2; Meets UL 2202; NEC
Article 625 Compliant

Surge Protection

6kV@3,000A In geographic area subject to frequent thunder

storms, supplemental surge protection at the service panel is

recommended
EMI Compliant FCC Part 15 Level A
Operation temperature -30C to +507C
Operating Humidity Up to 95%
Terminal Block 100C
Temperature Rating
LengthxWidthxHeight 20x20x118cm

W ¥ AR SR ol B R T A o E Ty e el

B1-QF-0029 ED2.0 97.07
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ITRIDC30 4 4 #2 #.4
ITRIDC30
Charging Connection 7-pin Standard connectors
DC Charging Output 30kWY (300V@100A)
AC Power Input 380V/440V Three Phase 40~60A
EMI Compliant TDB
Operation temperature -30°C to +50TC
Operating Humidity Up to 95%
Terminal Block 100C
Temperature Rating
LengthxWidthxHeight 50x50x197¢cm

W 3 B AR SRR B B T A e A A i er
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Asia Pacific Clean Energy

Summit and Expo

Aug 30 - Sept 2, 2010
Honolulu, Hawaii
ﬂ!mwdemaww_m.w

for g industry
& facilitators in the Asia-Pacific region to address:

in the global economy. .
» Special sessions will focus on China's investment
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