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CS ENERTECH specializes in rechargeable battery packs. We have been
a major battery pack supplier with over ten years' experience and
research.

We offer state-of-the-art energy solutions for electric vehicles (EV)
including rail vehicles, buses, and golf carts, and energy storage
systems (ESS).

The solutions include battery management system (BMS) configurable
to different customers' needs and battery pack design for safety and
reliability.

We are the first domestic battery packer to be certified by Korea
Apparel Testing and Research Institute (KATRI) in 2011

Since then we have been diversifying our product ecosystem, which
extends to battery packs for rail vehicles. As the sole battery vendor of
Hyundai Rotem, we developed many types of rail vehicle battery packs
for domestic and international sites including Australia and Turkey.

In 2017, we began developing battery packs for Club Car, the largest
golf cart maker, with LG Chem LiHon Cells. Mass-production and
shipping of these battery packs started in late 2018.We developed ESS
Module and Rack into our own technology in 2017 and installed total
22.6MWh in past years.

We pursue our goal to be the best energy solution provider for
domestic and international customers through solid partnership with
global cell makers and pack makers, and active R&D.

> Clients
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Global Player providing optimum Battery Pack Technology

CS ENERTECH specializes in
rechargeable battery packs.
We have been a major battery pack

4

supplier with over ten years

experience and research.

> Company History
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2009~2014 2015~2016 2017~2019
2009 Separated the business unitfrom ‘CS" 2015  KATRI certification of replaceable 2017  Mass production as a sole vendor of
(Parent Company) into the battery battery system. Hyundai Rotem.
business unit. RS HHE2] AARIS| KATRI 015 SIHZE sole vendorz At
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2011 Forthe first time in Korea, KATRI Started mass production of batteriesfor 2018 Developed the own ESS model of CS
certification for Plug-in Bus battery Hyundai Rotem iron cars. Enertech Co, Ltd. and delivered ESS 12
(LiFePO4, 98KWh) was obtained. “BICRote’ XIS HHE{2] 2fAE AR MW (Woolin, CJ Hello).
= Z|= 221791 HA HiEZ] 2016  Acquired KATRI certification for Plug-in CS Enertech Co,, Ltd.2] Xt&f| ESS

(LiFePO4, 98kWh)0i| CHSH KATRI type bus battery system. DES ISk ESS 12 MW
25 25 Plug—in Bt A HiE2| A|ARIC) (P2, cE=)E =&
2013  Developed wireless charging bus KATRI Q15 &S 2019 Renewal & Obtaining Certificate as ISO
battery pack. Signed a battery supply contract with 9001, 15014001, IATF16949
DM S BA H{E2| T Jj2 Club Car’, the No. 1 golf cartin the US ISO 9001, 15014001, IATF16949 Al
Separated from CS Co, Ltd, established (LG Chemical) o F=
CS Enertech. (18/11 ~mass production supply Developed LEV Module, contracted
‘CS(Z)2t 22/5101 CS Enertech A1 through self designed). and delivered Daepoong EV
02 2o JlE 19" Q| = o
2014 ESS supply officialldealer, packer H}:Zﬁ;i fﬁ|o1;|“7€i\(LJLZCfr )f LEV Module 7H, CHEEV Alef 2
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The Most Valuable Energy Partner! > Domestic e-Bus, Railway,E55)

CSE has secured new market creation and leading position through participating in
various national project and new battery technology development.
Currently, CSE shares partnership sales strategy with battery manufacturers.
Especially, CSE is striving to enter to not only local market but also America, Japan, Europe and
China market through strong partnership with global cell suppliers including LG Chem which possesses
globally competitive technology in electric lithium secondary battery sphere.
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Applications - Train

Supply for main railway battery pack

« Being the first domestic supplier of Li-lon battery packs for Hyundai Rotems’s trains
« CSE expands its train battery business to many countries including Indonesia, Philippines, Turkey and Australia

« The business also covers battery maintenance

> PACKTYPE > PACK SPECIFICATION
Configuration 4P 275
Voltage 986V
Capacity 212 Ah
Energy 29.0 kWh
Weight Max. 150 kg
Dimension 1,060(L) X 540(W) X 270(H)
IP rating IP65
Cooling Air cooling with thermal pads and fans

> TRAINTYPE
EMU260 (Main) 114 car 29 kWh
KOREA Gyeongwon Line
s (KORAIL) 18 car 9.7 kWh
ie
fiotem Gyeongin Line 40 car 97 KWh
(KORAIL) ’
Gwacheon Ansan
(KOREAIL) 70 car 9.7 kWh
AUSTRALIA Donghae.Lim.e 28 car 14KkWh
REEE Communication
’
Rotem Turkey Antalya 90 car 5.5 kWh
Turkey Yenikapi 68 car 139 kWh
Turkey Istanbul 80 car 15.7 KWh
Turkey lzmir 190 car 5.5 kwh
TURKEY o ;
wonoar Phillippines Manila 108 car 209 KWh
Rotem Australia Sydney 512 car 208 kWh
SEOUL 2, 3 LINE 210 car 9.7 kWh
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Global Player providing optimum Battery Pack Technology

Applications - Bus

« Supply Battery (Li-ion polymer) Pack to major domestic electric bus manufacturers such as Hyundai, Edison Motors, and Woojin
Industrial Systems

« Based on the experience of bus installation in Seoul, Busan, Jeju, and Cheongju, the optimal space utilization pack design

« Providing a BMS solution with an efficient charge / discharge algorithm based on actual system operation

> PACKTYPE1 > PACK SPECIFICATION

Configuration 1P 168S

Voltage 6134V

Capacity 53 Ah

Energy 325 kWh

Weight Max. 330 kg

Dimension 1,400(L) X 670(W) X 496(H)

IP rating P43

Cooling Air cooling with thermal pads and fans
> PACKTYPE 2 > PACK SPECIFICATION

Configuration 1P 1765

Voltage 6424V

Capacity 53 Ah

Energy 340 kWh

Weight Max. 360 kg

Dimension 1,880(L) X 660(W) X 390(H)

IP rating P43

Cooling Air cooling with thermal pads and fans

Twoolin © EDISON MOTORS R
(Hyundai Hydrogen Bus)
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Applications - Golf Cart

. « Providing top golf cart maker Club Car in USA with the

TEMPO LITHIUM-ION . . .

FLEET GOLF CAR battery (Li-lon) pack that designs to the tight and standards
of commercial vehicles

« Applied Li-lon Battery Cell (Pouch Type) manufactured by
one of the best battery makers, LG Chem

- Excellent safety and reliability achieved through over three
years'research and development, supported by numerous
certificates (Vibration, shock, temperature, etc)

« Simple design allowing flexible pack configuration (1P/2P)

N MAIKTENANCE. HGH B

EWARD.

> OPTIMIZATION SYSTEM

Cell Pack

LG Chem cells which ensure Module design of maximized Optimized pack design for golf cart
excellent performance and stability energy density
> PACKTYPE > 1P/2P PACK SPECIFICATION
Configuration 1P165/2P 165
Voltage 584V
Golf-Cart
and Energy 3.1/62kwh
Utility-Cart \yeignt 53/73kg

Air cooling with thermal

Cooling pads
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Global Player providing optimum Battery Pack Technology

Applications - LEV

« Providing top golf cart maker Club Car in USA with the battery (Li-lon) pack that designs to the tight and standards of commercial
vehicles

« Applied Li-lon Battery Cell (Pouch Type) manufactured by one of the best battery makers, LG Chem

« Excellent safety and reliability achieved through over three years'research and development, supported by numerous certificates
(Vibration, shock, temperature, etc)

« Simple design allowing flexible pack configuration (1P/2P)

> PACKTYPE > PACK SPECIFICATION
Configuration 24P 18S
Voltage 65.7V
Capacity 684 Ah
Power 44 kWh
Cell Li-lon Cylindrical
IP rating IP43
Cooling Air cooling with thermal pads and fans

> Applied Model : Dae-Poong LEV

« Independently designed BMS application

« The highest performance SDI 18650 cylindrical cell is applied

« Passed international standards for vibration and thermal shock
(KSR & IEC 60068)
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Applications - ESS Applications - Construction Equipment

+ CS Enertech developed its own ESS battery module
« Our ESS adopted by CJ Hello and Woojin Industrial System size up to 22.6MWh

> OPTIMIZATION SYSTEM
Cell Rack
LG Chem cells which ensure Module design of maximized Optimized Rack design for ESS
excellent performance and stability energy density

« Developed battery charging method for 3.5 ton excavator.
* LG Chem lithium ion pouch cell applied.

> RACKTYPE + Independent development of BMS for high power control. Cell LGCEGS, 365V/65AN

ESS (Energy Storage System) + Battery pack system suitable for customer requirements. Module 1.90KWh _452P, 14.6V / 130Ah
Pack 4555kWh _96S2P, 3504V / 130Ah

As a subsystem of smart-grid, it enables efficient integration of
local renewable energy sources such as PV systems into the main

power grid.
It can also work as stand-alone system for balancing electricity
production and consumption.

Configuration 4P 2385

Voltage 8306V
ESS

Energy 1165 kWh

Weight 1,250 kg
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CS Enertech Features

Main Production Line

Global Player providing optimum Battery Pack Technology

» Providing H/W(Hardware) & S/W(Software) of accumulated

BMS (Battery Management System) design technology over 7|=0| BtH= H
10 years - \2A}EHA B
« Providing optimal BMS algorithm according to user’s = /H BMS

environment analysis

- Safety and performance-proven module design based on

vibration / thermal analysis

+ Remote automatic management of battery status by
applying loT (Internet of Things)
« Satisfaction of customers through prompt response in case

of quality problems

o 01 onj
4T 00 02 m

« Various functional tests and quality equipment
« Design for extensibility to additions or adaptation models
+ High reliability due to use of parts considering external

environmental conditions
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> Certifications of Quality Management

DHNV-GL

MANAGEMENT SYSTEM
CERTIFICATE
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TATF 169493016

DESIGH AND HANUPACTURE OF MOBILITY & STORAGE
BATTERY PACK INCLUDING BATTERY MANMAGEMENT SYSTEM,
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incheding Battery Management
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Voltage Tester
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Reliability Test Instruments ‘

Creative Energy Solution Partner!

The Most Valuable Energy Partner!
Optimized Battery Pack Solution Provider!

Thermal Chamber
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Pack Function Tester

Pack Function Tester
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