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Srief Introduction to GridWhiz - Areas of Expertise gri

www.gridwhiz.com

e Engineering Consultancy (Smart Grids)
e System Integration

e Blockehain. Technology

e Real-time / Big-data Analytics

o _Al/"Machine Learning

e Software / application Developer : UX-

oriented / User-centered Design

EXCLUSIVELY FOR POWER & ENERGY INDUSTRY



Srief Introduction to GridWhiz - Innovative Products 2id

www.gridwhiz.com

e [SolarWhiz, iSolarWhiz-TM, iSolarWhiz-RT : Real-time
big-data analytics and visualization platform for large-
scale photovoltaic power stations, ticketing system,

O&M task manager, essential mobile application:for
roof-top PV system owners

e iEnergyWhiz : Energy-saving solutions for factory/
building owners

e iIHomeWhiz : Wireless smarthome (ZigBee) for next-
generation home owners

e [ChargerWhiz : Integrated electric-vehicle charging
station network & PumpCharge.com platform

¢ QOthers - MicroEMS for Microgrids, loTs for home/

building, RTDS for power applications, Applied ERP, etc.



SI & SD (EMS, iSolarWhiz, iEnergyWhiz)

RENEWABLE

SMART
HOUSES

SI & SD (iIHomeWhiz, EnergyThings)

COMPLETE SD (iChargerWhiz, PumpCharge, EV Charger)
SI & SD (iHomeWhiz)

SI & SD (iEnergyWhiz, Blockchain based)
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Smart Grids - Areas of Our Contribution

www.gridwhiz.com

SI & SD (EMS, iEnergyWhiz, Energy Market)
SI & SD (EMS, iEnergyWhiz)

b

GRID MANAGEMENT

AND COMMERCIAL BUILDINGS

SI & SD (EMS, iEnergyWhiz)

SI & SD (Industrial EMS Development)

D (EMS, iEnergyWhiz)
& SD (Industrial EMS Development)

S|

GENERATOR

Qridwhiz [

UNINTERRUPTIBLE
POWER SUPPLY

SD = Solution Developer
S| = System Integrator



Analytical

www.gridwhiz.com

Creatlve

Provide engineering designs with .
customization if needed

Susiness Opportunities Summary :

Provide a narmal.charger(AC) ranging
from 7kW - 43kW

Provide a fast charger (DC) ranging from
50kW-150kW

Provide a ultra-fast charger (DC) ranging
from >150kW-400kW

All chargers mentioned above could be
under OEM or ODM contract

Provide installation, commissioning, and
maintenance services

Products & Services 2id

@& www.pumpcharge.com

Provide PumpCharge platform for
all 4 layers of operation e.g. for EV
user, station owner or network
operator, service provider or card
issuer, and data analytics platform.
(both cloud or dedicated platform)



Supported Types of EV Charging Stations

www.gridwhiz.com

Private | Local | Partly-public |
' (Single group)  (Time-vary, Location-based)
Slow Charger X X
: (Mobile) : l

Slow/Normal Charger

----------------------------------------------

Quick Charger
Accessories e
(Canopy) : Botad.

(Stand) :

Public




Commercial EV Charger - Specification i

www.gridwhiz.com

1 8

Portable Charger
(7kW)

650mm (W) x 300mm (H) x 450mm (D)

CHREVI

Mobile Charger
(3kW)

Home/Public Charger Standard Reel Charger Fast Charger
(7kW) (1 x 7kW, 2 x 7kW) (50kW - 200kW)

*With or without cable, Wall or floor mounted Floor mounted Floor mounted



Commercial EV Charger - Specification

www.gridwhiz.com

Distributed Fast Charger Distributed Fast Charger,
Charging Dispenser Powerbank
(50kW-200kW) (400kW)

Floor mounted Floor mounted



GridWhiz's Services - EV Charger Design and Fabrication

www.gridwhiz.com




Charge Point Operator Services - Differentiation

PumpCharge Platform - Full Commercial Operation

¢ Manual payment process

GAS STATION
= " e More on local services
=i ||| -.' | i |'|
e E ‘_}" ' . . .
& = g [ Iver sits in his/her car
B | -v ; v ° °
,\-_,, rvice period

, ‘;\ W ‘ >
e Automatic payment /

e More on automatic transaction u
. . | R

e Adriver leaves his/her car l | i |

* Long service period ! Ll

>
=
=)
li

e |ess attendants/people or
unmanned stations



GridWhiz's Innovative Product : ®& www.pumpcharge.com co!

Will be launched in 2017

1

e Thailand's first and Iar a“ﬁ ng="

communication networ ssupporting all sorts of

electric vehicles, hydrogen vehicles, and many
more to come

¢ Dedicatedly designed for EV owners, station

owners, network owners, and network operators



GriaWhiz's Innovative Product : PumpCharge Key features — gidwi

https://www.pumpcharge.com

Speci | design of the management

m for all people concerned
’“ AL
Mobile applicati “ﬁ J ‘Secured layers in data
your service “ J communication

Real-time/Near real-time
data provided with

various EV chargers ‘ m Q *

Supported

Fast and easy charging
steps




PumpCharge Mobile Application

www.pumpcharge.com

P GooglePlay  search

Categories v Home Top charts New releases

020679 App Store

My apps

PumpCharge -
ingotnaanidundosnaudWin

SRIOWHZ (THAILAND) COMPANY LIMITE - PumpCharge

Games GridWhiz Thailand Business

Family 124

Editors' Choice

nIwKU199 iPhone Account
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Redeem
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PumpCharge.com is the center of EV charging management systems and a big data warehouse for
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all related to EV charging stations in Thailand. The whole platform is dedicatedly engineered and
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gip it e degonchishei pir developed via user-orientation designs for 4 major groups, i.e. EV car owners, EV charging station
owners, EV charging network owners, and EV charging service operators

fo:Islku

Maintenance and secunty update

nisdaduduuna:nouiu READ MORE
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Available on

Google Play

Available on the
D App Store




GridWniz's Innovative Proauct :

First launched in 2017

i

Available on the

App Store

www.pumpcharge.com

-

Available on

Google Play

vorid
Q



iChargerWhiz : Supporting Open Standards

For electricity authorities, operators, and other parties involved

¢ iChargerWhiz supports
e OCPP1.5S (SOAP/XML)
e OCPP1.5S (SOAP/XML) (+3G/4G
Module with SSL)
e OCPP1.6S (SOAP/XML)
o OCPP1.6] (Websocket/JSON)
(ws:// & wss://)
e OCPP2.0)J (Under development)
e Support multiple brands of EV

Chargers

X

open

ADR

ALLIANCE

*VPN & Firewall Enabled

vorid



Wrap-ups : PumpChargeDotCom Platform

www.pumpcharge.com

4 Get it now —
A i https://www.pumpcharge.com

. (2017-present)
+ Roaming Services (2020)

EV Car Driver

General User
s

https://cpo.pumpcharge.com

(201 8-present)
+ Roaming Services (2020)

Station Owner
Network Owner
Charge Point Operator

https://emsp.pumpcharge.com

(2019-present)
+ Roaming Services (2020)

eMobility Service Provider
Member Card Issuer

https://analyst.pumpcharge.com
(2020 Q2-Q3)

Analyst
Authorities
Government



PumpCharge CPO & e-MSP

www.pumpcharge.com

https://cpo.pumpcharge.com

hzﬁd Whiz

Welcome to PumpCharge CPO
platform!
=
| —
1' ’

superadmin@gridwhiz.com

PUMPCHARGE CPO e

Charge Point Operator
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System Overview ; .

o8 of 251 B 219 2% 2165 9 245

Total networks Total stations Total chargers Total transactions Total EV Drlving Distances

Charge Point
Operator (CPO)

Gtz has cesigoad the Intelligent back-olfice for the day-to-day
DpArRTOe™s Tront OfNce works Dated On oul chret sepeences And ot
Wt I this Hewd of Interecl, ALl reguired 1eatures are o must e the
opataton who remotaly monitoe, control, parform setting, troudieshoal,
Larsa with Cllents, and predam ralated 19ports. The primaty masion ik 10
oparata EVEES Instatiad disporsedly throughout the country Snd
ensurmg that abl secured communication natwarks are up and running at
&l tenes. This platform can handte malti-usar rolea where dilfgreat

types of informntinn display acconding 1o the ws2r logn

VridWhiz

P
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TOTAL NETWORKS
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https://emsp.pumpcharge.com

R
MPCHARGE eMSP

-Mobility Servi wider

A,
.,

.0
A
(11 M
s

Welcome te PumpCharge
eMSP platform!

Forget your passwerd ?

System Overview

mE 127 B 30

TOTAL STATIONS TOTAL CHARGERS

23 207 ® 245

TOTAL USERS TOTAL EV DRIVING DISTANCES

e-Mobility
Service Provider (eMSP)

The other back-office platform that worths mentioning for managing user contracts and

service payment!

In commarcial operation of EV charging stations, when an EV charging process complates. a
paymeant mechanism comes smmediataly n place. & charging ol may be ditferant from
atation o station evea the charging energy 12 identical. The predefined billing formuda s
thon used fo calculato how much the 1otal charging foe i for gach charging time. In some
corporates, eMSP may be opersted by the sama business unit of CP0, but some do not,
PumpCharge eMS# is mdeed the dedicaied platform buit to manage all related settings in
this regard



PumpCnarge - Smart Charging

www.pumpcharge.com

Platform

vorid

Bidirectional V2G operation

CCS & CHAdeMO compatible
Optional PV Input with MPP-Tracker
V2G Home/Office Charger

Industrial Battery Charger

Smart Grid and Peak Shaving
Integrated PumpCharge Smart
Charging Platform e.g. Virtual Power

Plant , Resource Aggregator



Station Owner - Preliminary Assessment

PumpCharge Platform - Full Commercial Operation

Private stations

. Property prOject ° Apartment/HOtel
* Private community/club * Temple
Station Owners * Member service center * etc.

* Office building

>

» Partly-public stations

 Above-mentio

* Connected ho

*NOTES — — |~ ———
- The station is a 00 < ~N
ger cars

for other EVs Iikee' seng (s
- The on-line station is also available for public ONLINE PAYMENT or 5OS

ia PumpCharge mobile application
via Fump 5 1 applitat * Or integration to existing ERP/payment system

Public stations

* Above-mentioned facilities  « Grocery store

* Charging station * Massage center
* Restaurant * etc.
* Coffee/gift shop

ONLINE PAYMENT  or POS



The 1st EV Charging Station Control Center in Thailand gridwhiz

By PumpCharge or partners

Goal : 100% Satisfaction Guaranteed

Network Operation Program, GPS with real-time status, Reporting
Ticket Summary Report, etc.




After Sales Services - 24/7 Supports

By PumpCharge support team and our partners

Northern Zone Northeastern Zone
2 Service Centers ° 4 Service Centers
* Chiang Mai * Khon Kaen

¢ Nakhon Ratchasima

NATION WIDE . '
* Roi Et
 Ubon Ratchathani

SERVICE CENTERS Central Zone 1 :
3 Serw
»®
_ ﬁ Eastern Zone
| Q e 3 Service Centers
) * Chonburi 1
) . « Chonburi 2
e * Rayon
70Nes Service | =5l |n|ty ZQne yons
Centers | 9 Service Centers
* Bangkapi Southern Zone
* Chatuchak . 2 Service Centers
* Huai Khwang ¢  Krabi
* Nakhon Pathom . * Phuket
* Nonthaburi ¢ * Songkhla
. :ama 3 (HQ) .  Surat 'Irlhan! 1
e Samut Sakhon e Surat Thani 2

e Sumut Prakan
* Thonburi




After Sales Services - 24/7 Supports i

By PumpCharge support team and our partners

\ etiworksOperation Center(NOC)

Network Operation GPS with Tracking Reporting
Program Service

PROCESS
SERVICES

ATM (Bank) SLA : BKK 2 Hr./UPC 4 Hr.
LTE (Enterprise) SLA : BKK 4 Hr./UPC 8 Hr.




Flectric Venicle Outlook 2020
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£V Charging Scenarios

ooooooooooooooooooooooooo




EV Charging Standard Summary - Ultra-charge i

Thailand Adaptation

FAST HIGH POWER HIGH POWER (>1TMW)
CCS CCS
Global .~ P,
5015118 (PLC) v g | 501_5‘1_1_'8‘(_|?_|_C_)m i
CHAdeMO ,
Japan “ 2
11 Bit (CAN) "
GB/T
China ?/
29 Bit (CAN)
| , , ,
Thailand ) ) )

Ref.CharIN, CHAdeMO, CCS, TeslaMotoClub,TUDelft



Domestic Standard or International Adoption 7

Thailand Adaptation

S=UUKIYIWWA
sauSusnauR lwwannsulunavmnam

BMW: i3 DENZA: 400

Mitsubishi:
Q -MIEV

Tesla: Chevrolet: Bolt BYD:
EV Car S3 Qin EV300
(With Adapter)

soUtusnEUFATWWASUBU 9 91NANYWARBULN

— /) A Ve 2 = O
I‘/’ el J\/ 'u‘ NISSAN ((l v\ dﬂ ‘.

@,

Ref. https://www.teslarati.com/tesla-udpates-chargeport-china-gb-t-charging-standard/ Ref. GridWhiz



Cumulative EV Registration in Thailand gridwhiz

By Department of Land Transport
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Cumulative Numbers of Registered EVs in Each Province — giwns




Thailand's BEV Market - Brands and Models DridWhiz

As of June 2020
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Thailand's Charge Point Operators

As of August 2020
Number
of |
Locations —
Data as of 11 August 2020 VIKIUUN

Normal Chargers Fast Chargers Total Chargers

090

Normal Chargers Fast Chargers Total Chargers

Number of Outlets | 9uou©I97¢

Service | Number

Providers of
Locations

q{ﬂl!‘l’l.l)o’ﬂ'b’ FIIULRY

Normal Charg

LZ/ANANY WHERE : m
y .= - 13 13 26

6‘3 RGAT®.
fr‘{x‘r_lo_:y '\\’;;’)—'/}/. 1 1 1 2 33

®ptt _
=V 33 0 33 Even 12 0 12
[ ChargeNow 38 1 39 jPumpcHARGE

Srawhi 18 0 18
7 9 16 e-evon 10 2 12

* Chargers have been installed and will be opened soon. . o . o o v o o
" 65671!5:77&0077#177)155670%1159ua:mm'vﬁ?ﬁ'vv:ttla?tfvw?uw&"w *ChargeNow I1UIUTIU 91 2918 1‘]4 34 Wh9 NUU LL‘c’Jﬂﬂ‘UIﬁi\‘lﬂ'ﬁ‘VllﬂﬁUﬂ'ﬁﬁ‘l&Uﬁ‘léu



FVs and Charging Station Ratios in Thailand

As of September 2020

“TT 0.2 0.69 0.23

B Stations/EV Chargers/EV_ Quick Chargers/EV

&

557 Stations

2,625 EVs

(Excluding Electric Motorcycles)
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The Growth of Electric Vehicles vs Total Cars

Global Markets and Possibilities in Thailand

By BloombergNEF
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Figure 1: Annual global light-duty vehicle sales

million cars per year
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Feel free to visit us at

Nttps:.//www.griewhiz
O Nhttps:.//www.facebook.com/GridWhizTH

OO @GridWhiz
HGridWhiz




