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CEO of evMega
Ir Chris Lau
• Bachelor of Manufacturing Engineering - BEng (Hon)
• Member of the Institute of Engineering and Technology (Electrical & Manufacturing Disciplines)
• Chartered Engineer (CEng) of Engineering Council UK 
• Member of HKIE (Electrical Discipline)
• Registered Professional Engineer (RPE) – (Electrical Discipline)
• Registered Electrical Worker (REW)
• Committee Member of Hong Kong E-Vehicles Business General Association
• Managing Director of NLSE Group
• Awarded CEO of the Year 2017 (Capital Magazine)
• Former Member of the CPPCC Tianhe Guangzhou廣州天河區政協委員(第四屆)
• Over 27 years Electrical & Manufacturing Engineering Experience
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Principal Activities: 
Switch Board & Control Panel 
Manufacturer

Principal Activities
E&M Solutions Sales

Principal Activities
EV Charging Solution

Principal Activities
Production

NLSE Technology Group

National Concord 
Engineering Limited

(Hong Kong, China)

Laplace Electric  
Limited

(Hong Kong, China)

Sinomation Electric  
Limited

(China, Shenzhen)

evMega Technology 
Limited

(Hong Kong, China)

國諾訊科技 (江門)
有限公司

(China, Jiangmen)

Principal Activities
E&M Solutions Sales

100% 100% 100% 100% 100%

* HK Government Headquarter
* Ev chargers & solution
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Kau Sai Chau Ocean Terminal

Choi Yuen Estate

Science Park

Shui Pin Wai Estate

CLP Tsing Yi CLP Hunghom

Nina Tower
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Hong Kong International Airport

502 no. of AC Chargers
50 no. of DC Chargers
EV Charging Management System
Load Management System
Payment System
Proximity Card System
Mobile Apps

Terminal 1 (T1)

Car Parking 4 (CP4)

Office Building

Multi-Purpose Building

ITT Building

Terminal 2

TRC 3303

7 Projects Awarded



Lee Garden III Hong Kong Jockey Club

Hyundai Kerry Logistics



Project Highlights

• 3 No. Of 160kw DC Chargers
• Support CCS2/CHAdeMO/GBT (Optional)
• Modular in design 
• IP65 for outdoor harsh weather 

environment
• OCPP 1.60
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Public transportation company plays a key role to reduce the roadside air pollution.  Being a 
social responsible corporation, Citybus has make the great contribution to our environment by 
the replacement of some old petrol-driven buses by electric model which can improve roadside 
air quality as there is no-tail pipeline emission of pollutant gases and particles.  To implement, 
high power chargers are required to reduce the downtime for charging and increase the 
serviceability of the vehicles that makes the project viable and sustainable in the long run.

Photo Source: CableTV

1. Provide power to the first double deck electric bus in Hong Kong
2. Chargers for the largest charging station of Citybus at Central  Bus 

Station



Common EV Standards



IEC 62196

IEC 61851

CMS

EV
ISO 15118

Hubject

Local rules: EMSD COP, HKE and CLP Supply Rules….etc.

OSCP 
1.0



投影片 11

CL1 Chris Lau, 7/9/2022



Mode of Charging
(AC & DC)
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Difference of AC & DC
Charging



 Mode 1 (*), 2 & 3 are AC Charging (onboard charging) whilst mode 4 is DC Charging (offboard charging)

AC Charging DC Charging

BMS

AC Charging DC Charging

AC outlets are ubiquitous. 
special grid hookups to get and 
convert far more power

Every vehicle needs to have its 
own on-board charger

Infrastructure Investment is shared 
among hundreds of users

Slower than DC charging in 
general (**)

Large power rating, fast charging 

Lower cost and weight. Size 
constraints reduce charge

Big, expensive and have a lot of 
cooling

(*) Mode 1 is not common as this kind of charging is not safety

(**) Technically possible to convert more power but the 
equipment would be bulky, heavy, expensive and hot

(***) At higher cost, the grid could supply even more power; 
but these limits are largely set to avoid harming the car 
batteries while charging.   Many factors determine how fast 
batteries can charge. All else being equal, larger batteries can 
accept more power without harm.
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 EMSD “Technical Guidelines on Charging Facilities for Electric Vehicles” defines four modes of charging.

DC uses off-board charger and bypass the on-board charger inside 
the EV  and so the charging speed is faster in general

7kw, 1Ph

21kw, 3Ph

AC/DC



IEC 62196



IEC 62196 Plugs, socket-outlets, vehicle connectors and vehicle inlets

Charger Types

IEC
GB/T 20234

China CHAdeMO Tesla
(Old Model S & X)

Type1
/ SAE J1772 

(US/JP)

Type 2 / 
IEC 62196 (EU) 

N/A N/A

N/A

Mode 2 (AC)

Mode 3 (AC)

Mode 4 (DC)

CCS CCS

Remark: 
1. Mode 1 is primarily used for LEV (Light Electric Vehicle, e.g. Scooter) and so is not included in the table
2. For mode 2 charging, IC-CPD {In Cable – Control and Protection Device) is incorporated into the charging cable assembly.
3. Tesla can be fast charged in Tesla superfast charging station, abt. 120kw, or use CHAdeMO adapter for DC fast charging.  {* Tesla  does not provide CCS Adapter at this moment}
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IEC 61851



IEC 61851 Electric vehicle conductive charging system

HPC



OCPP
Open Charge Point Protocol



Open Charge Alliance (OCA)
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GLOBAL PLATFORM FOR OPEN PROTOCOLS

The Open Charge Alliance (OCA) is a global consortium of public and 
private electric vehicle infrastructure leaders that have come 
together to promote open standards through the adoption of the 
Open Charge Point Protocol (OCPP) and the Open Smart Charging 
Protocol (OSCP).

OCPP (OPEN CHARGE POINT PROTOCOL)

• OCPP 1.5, 1.6 & 2.0.  OCPP 1.6 is the most popular
• Both SOAP and JSON versions
• Smart Charging support for load balancing and use of charge 

profiles
• (Local) list management support
• Additional status
• Message sending requests such as CP time or status at the CP
• Some minor improvements in specifications
• OCPP 1.6 version is supported by a compliance testing tool for 

self-testing and the tool will be used in the OCPP Certification 
Program



 Basically three messages in OSCP:

• - Update Cable Capacity

•  Capacity for the operator

•  Available backup capacity

• - Request adjusted capacity

•  Extra capacity

•  Less capacity

• - Update Aggregated Usage

OSCP & OCPP

A

now +24h

Assigned capacity

Backup capacity

Backoffice 
DSO

OSCP Backoffice
Operator

Charge Spot

Charge Spot

OCPP IECBackoffice
Operator

Charge Spot

Backoffice
Operator

Charge Spot

Backoffice
Operator

Charge Spot

Cloud CMS



EV Central Management System (CMS)

Snapcharge 2.0 is developed and maintained by evMega’s inhouse development team.  
It is currently deployed in Hong Kong International Airport and China Light Power Station, which enable remote monitoring of the EV 

charging services to the EV fleet and facilitate the overall management intelligently.   

Snapcharge 2.0 is the latest version of EV AC/DC Charger 
Control and Management Platform.  Based on OCPP 1.60, the 
system keeps real time monitoring of the charger status, 
enables better remote control, records charging data, and 
other useful and valuable activity information for charger 
facilities management. . 

What is it?

Snapcharge 2.0 is a very powerful multi-functional platform 
with easy-to-use user interface.  It supports both English and 
Chinese (Traditional), and can be accessed through web at any 
place where internet is accessible.   Other optional features 
include pricing policy control after payment gateway 
integration, load management real-time monitoring and 
control, API for data exchange with third-party system, 
associated equipment setting and etc. . 

Other Features
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ISO 15118



What is ISO 15118?
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ISO 15118 Road vehicles -- Vehicle to grid 
communication interface is an 
international standard defining a vehicle to 
grid (V2G) communication interface for bi-
directional charging/discharging of electric 
vehicles.[1] The standard provides multiple 
use cases like secure communication, 
smart charging and the Plug & 
Charge feature used by some electric 
vehicle networks.

- a vehicle to grid (V2G) communication 
interface for bi-directional 
charging/discharging of electric vehicles.

- provides multiple use cases like secure 
communication, smart charging and the 
Plug & Charge feature used by some 
electric vehicle networks.



Standards Documents of ISO 15118
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ISO 15118-1 General information and use-case 
definition

ISO 15118-2 Network and application protocol 
requirements

ISO 15118-3 Physical and data link layer 
requirements

ISO 15118-4 Network and application protocol 
conformance test

ISO 15118-5 Physical and data link layer 
conformance test

ISO/DIS 15118-6

General information and use-case 
definition for wireless communication 
(out of commission, merged with 2nd 
edition of ISO 15118-1)

ISO/CD 15118-7

Network and application protocol 
requirements for wireless 
communication (out of commission, 
moved to ISO/DIS 15118–20)

ISO 15118-8
Physical layer and data link layer 
requirements for wireless 
communication

ISO 15118-20 2nd generation network and 
application protocol requirements
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OPPCharge
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• Common charging interface for Automated 
Charging of Hybrid Electric and Electric 
Commercial Vehicles

• Technical Solution for charging batteries in 
electrically powered vehicles at reduced 
system costs, lower vehicle weight and 
impact on power grid

• Defined and Identified by
• Automatic Connecting System (ACS)
• Electric Vehicle Supply Equipment  

(EVSE)
• Fixed Conductive Rails 
• 4 Connective Poles
• Wi-Fi Communication & Control

OppCharge interface is a solution driven by Volvo Bus Corporation (reg. no. 556197-3826, reg. 
office in Göteborg, Sweden) and several other stakeholders. 







Local Standards
EMSD COP & FSD





EMSD COP 2020 26S 
– Type A, B and EV RCD Requirement
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EMSD COP 2020
26S Charging Facilities for Electric Vehicles
(4) Protection for Safety, P. 241
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• Available in grey/black, yellow/red or fireman red
• Good resistance against UV and many chemicals
• Fully rated Load Break Switch breaking capacity of 

8 x AC23 rating
• Withstands high impact and has wide operating 

temperature (KEF 440A) or Self-extinguishing 
material and excellent insulting properties (KEF 
440M)

• Cable entries: 2 x M20 or 25 as standard on the 
top and bottom

• Padlockable handle in 0-position and also 
available in 1-position

• KE handle on right side, KEF handle on left side
• Tested according to IEC 60947-3

Additional fire safety requirements 
for car parking facilities with EV 
charging facilities from 1st Sept 2020

KEF 440A (40A) Switch
(Aluminum) 

KEF 440M (40A) Switch
(Polycarbonate) 



Ingress Protection
(IP)
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 Based on IEC 61851 & EMSD “Technical Guidelines on Charging 
Facilities for Electric Vehicles”

• Indoor use: at least IP41
• Outdoor use: at least IP44

 IP54 Ingress Protection Rating has been good enough for general indoor 
and outdoor environment IP65 is the standard for potential extremely 
harsh outdoor environment, such as AAT1 Apron

IP54IP54 IP55IP55 IP65IP65



Confidential and Proprietary.  Copyright © by evMega Technology Limited.  All Right s Reserved.

Dust deposition on the PCB of 
Power Module 

In high humid environment, PCB 
will be damaged easily.  

Popular Design:

Air flow blows directly to the power 
module and brings heat out.

• Most EV charger is using 
direct ventilation 

• Heavy dust and  humidity  is 
the high failure main reason 

Direct Ventilation (Low IP) Heat Exchanger (IP65)

Power 
Module

IP65 make
A sealed environment 
To protect the 
Power module

Use a high 
Efficiency 
Heat exchanger 
To bring the 
Heat out

Internal air
Flow to cooling 
The power 
module

Outside air flow
To cooling the 
Heat exchanger

Heat Exchanger

• Heat exchanger works in high 
efficiency and insulates the 
Power Module from dust

• Less likelihood of service 
downtime.  Also, product life 
time will be longer



High Power Charging



30kW30kW 60kW60kW 120kW120kW 160kW160kW 240kW240kW 480kW480kW 640kW640kW
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• CCS1/CCS/CHAdeMO/GBT 
• IP55 for the dispenser and IP54 for the power cube with 

high protection and liability for harsh environment
• Optional one CCS/GBT standard 500A liquid cooling 

charging connector support with AnyCooling liquid 
cooling solution

• OCPP 1.60J support and smart charge support
• CoolRing ring net power transfer between the 2 

dispensers’ each 4 connectors to improve the charging 
operation efficiency

• Easily configure the output power up to 480kw and the 
output voltage up to 1000V

• Full safety function with output contactor and fuse, EPO, 
SPD, leakage protection switch, insulation detect 
protection

• User friendly interface with tempered glass protective 7” 
TFT capacitive touch screen LCD

• Internal high precision AC and DC energy meter, optional 
VDE and PTB certification type

• LAN and LTE wireless support, RFID authorization and 
Mobile App payment supportPower Cube Size: 1000mm (W) x 2000mm (H) x 800mm (D)

Dispenser: 500mm (W) x 1750mm (H) x 350mm (D)

DispensersPower Cube

240kW, 1000VDC
480kW, 1000VDC
640kW, 1000VDC

CHAdeMo 125A at 500V: 62.5kW
CCS 200A at 1000V: 200kW
GBT 250A at 1000V: 250kW
CCS 500A at 1000V: 480kW



High Power Charging 
Applications
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Project Highlights

• EXP120K1-HD
• 60/90/120kw 
• GBT
• 110 no. installed

Project Highlights

• EXP120K1-HD
• 120kw 
• GBT
• 100 no. installed

120kW HPC
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150kW HPC



Project Highlights

• 180kW-240kW for BYD Trucks 
180kW HPC



Project Highlights

• 1 No. of 240kw split-type High Power 
Charger (HPC) which is comprised of 1 no. 
of Power Cube & 1 no. of Power Dispenser

• Connector’s type: CCS2 & CHAdeMO 
• Maximum Output of Power Cube could be 

480kw after expansion
• One Power Cube could support max. 3 

dispenser

Confidential and Proprietary.  Copyright © by evMega Technology Limited.  All Right s Reserved.



Project Highlights

• 1 set of split type High Power EV Chargers
- 1 x 480kw Power Cube
- 3 x Power Dispensers
- 2 x CCS2 Guns per each Dispenser

• 6 x 32kw AC Chargers (set to 16A 3 Phases)
• Payment System: different tariff rate for 

different classes of membership
• Snapcharge EV Charger Management and 

Control Platform by subscription
• Highlighted features

- Max 480kw power output from 
Power Cube to any gun

- Max output from dispenser’s gun:
200kw (200A, 1000V)(Air Cool) (*)

- Support simultaneous charging at 
75kw (min. max) – the current setting             
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1. For split-type HPC, air cool dispenser is installed in 
the site.  It can be changed to liquid cool dispenser 
and the power output of the dispenser’s gun could 
then reach 480kw.
2. The power output of the gun will be set at a lower 
rating as requested by the client.



 Hyatt Regency Hotel
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• 20 supercharge posts will be erected in Hyatt regency 
hotel Shatin

• First of the same kind in Hong Kong
• Dedicated 1500KVA transformer and direct MV supply 

will be obtained from power company.  
• All power will only be used for Superchargers. 
• evMega will Supply the 2500A outdoor LV Switchboard 

and provide the related consultancy services for the 
installation. 
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Supercharger V2 Supercharger V3

Max Output 
Power

Up to 120kW Up to 250kW

Cable Air Cool Liquid Cool

Charging 
Time

Model 3
120km / 10min
270km / 30min

Model 3
120km / 5min

270km / 15min

Charging Plug Type 2 CCS Combo 2
CCS Combo 2 Adapter



Charging Speed
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Factors affecting charging speed 
a. Voltage and Current
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500V | 750V | 1000V  {Various Voltage}

• REG50040G – 500V Charger Module
• REG75030G – 750V Charger Module
• REG1K025 – 1000V Charger Module

Main Features
- 95.5% High Efficiency
- 3 Phase
- Dual DSP
- Hot Pluggable
- CAN Interface
- CE Certificate
- Max. Output Power: 120kW (20kW*6 Modules)

DC Power Module (Plug-in)

Output Power (kW) = Output Voltage (VDC) x Output Current (A)



Factors affecting charging speed 
b. Charging Cables



AIR COOL CABLE
CCS2, CHAdeMO, Type 2 Connectors 



LIQUID COOL CABLE
HUBER + SUNHER HPC 500 Connector



Cooling Unit and Maintenance
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(1) Estimated charge time for reference.  Please refer to the manufacturer for the actual figures.
(2) High power charging requires several conditions, including i) liquid cool cable; ii) Connector Type; 3) Highest Supporting Charging Voltage of EV



Remark: Info from Insideev.com

CHAdeMO GB/T CCS (Air Cool) CCS (Liquid Cool)

Max. Current 125A 250A 200A 500A

Output Power at 400VDC 50kW 100kW 80kW 200kW

Output Power at 800VDC 100kW 200kW 160kW 400kW

Output Power at 1000VDC 125kW 250kW 200kW 500kW



Factors affecting charging speed 
c. Battery Type and BMS



Battery Management System (BMS)

Roles: detection of battery type, voltages, 
temperature, capacity, state of charge, power 
consumption, remaining operational time, 
charging cycles, and other parameters in electric 
vehicles.

The BMS must communicate with a variety of 
different on-board systems, work in real time in 
quickly changing charge/discharge 
circumstances as the vehicle accelerates and 
brakes, and operate in severe and uncontrolled 
settings.



Source from: https://www.ionenergy.co/resources/blogs/lithium-ion-battery-types/

Various EV Battery Type



DC Load Management
Ring Circuit
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Group 1
For Gun 1

Group 2
For Gun 2

Group 3
For Gun 3

Group 5
For Gun 5

Group 4
For Gun 4

Group 6
For Gun 6

Ring Net 
Power Transfer





Battery Storage System
For HPC
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480kW
240kW

240kW
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Size: 1000mm (W) x 1950mm (H) x 800mm (D)

• Max480kW/640kW/1000V output, easily configure 
the output power from 240kW to 480kW/640kW 
with 30kW/40kW step

• Support max 3 DC Sources parallel work to get max 
1.44MW/1.92MW DC bus

• Constant power output from 1000V to 300V and 
get low to 150V output with constant current

• IP54 
• Optional one for four output DC bus with easy 

configure by copper bar in the field
• Front/Back door maintenance to fit multi DC 

source parallel installation
• Full safety function with output contactor and fuse, 

EPO, SPD, leakage protection switch, insulation 
detect protection

• User friendly interface with 4.3” TFT touch screen 
LCD & RGB LED

• Internal high precision energy meter 
• CE and UL certification

Power Cube 1 Power Cube 2 Power Cube 3



Contact Us
Address: Unit A, 24/F, Southeast Industrial Building,

611-619 Castle Peak Road, Tsuen Wan, N.T., Hong Kong
Tel: (852) 2180 2400
Fax: (852) 2180 2401

Email: sales@evmega.com


