poen’

Inspire Every Battery
[Use EV with Confidence by Remanufactured battery]

POEN stands for Positive Energy. It is our mission to reuse the wasted energy and resource as they were to
create new positive value as ECO oriented start-up. Our mission is not limited to Republic of Korea. To
share our value for brighter and greener future of our planet and children, we are expanding our recycling
resource value with remanufacture technology to Europe and United State of America. By utilizing our
Battery-Up-Scaling technology, the used xEV Batteries shall be used for their own purpose once again. We
are eager to cooperate with the entire Europe to build Eco-friendly auto industry environment and support
our customers to drive xEV with safety and sustainability.

“We hope that even the last appearance of Green EV will stay future-friendly till the end”

. V
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] 1. Background B

For electric vehicles to be genuinely eco-friendly,
batteries must be completely utilized and recycled.

EV must be widely distributed! Risk of Post-Use Battery : Extremely expensive service cost :

The promising near future Pollution, Fire Dissatisfaction & Reluctant to buy EV

m of vehicles sold per year g
140

Automotive News e

One Tesla owner picks dynamite over costly repair

Faced with a $22,600 bill to replace the battery on his Tesla Model S, a Finnish man
decided to blow up the car instead.

120

100

80 —
January 10,2022 12:00 AM
60 35%
IS
40 /
20
//.lll“““““
0 .__.-.-au-.—.rﬂ."_—’_-'.;!’é‘!!!._,,___.______._:___._____
2015 2020 2025 2030 2035 2040

- EV Sales forecast @ BNEF - Used xEV Battery Storage status @ 2017
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| 2. Company Profile

Es

| Battery Engineering Service Platform

Company
Name

Establishment November 18, 2019

CEO

Location

Employees

Stakeholder

Partners

POEN Co., Ltd. POEN Europe
(HQ) GmbH
April 25, 2024
Sung-Jin Choi Sang-Uk Lee
. Sachsenheim,
Gunpo,
Gyeonggi-do LG
Republic of Korea Widshrie
Germany
111 4

Hyundai Motor Company, KIA, Hyundai
Marine&Fire Insurance, LOTTE rental,
Hyundai Motor Securities, Korea
Development Bank and 10 VCs in Korea

Hyundai Motor, Kia, Volvo, Polestar,
Hyundai Mobis, Webasto, CATL, SK ON,
POSCO, EcoPro, Sungil Hi-Tech,
Samsung Fire & Marine Insurance etc.

Copyright / POEN Europe GmbH

Remanufacture Reliability Evaluation
HYUNDAI
@ MOTOR GROUP
HYURNDAI HYUNDAI
L MOBIS SK"'
L<LA
[T —‘ ~ @ LG Energy Solution

CATL

Battery
All in One
Service

Pack & Module

Manufacture
HYUNDAI
ebasto MOTOR GROUP
H {=~)ebasto
soLum -
INZI

Inspire Every Battery poena



I 2. Company Profile ciobal Network

POEN Europe GmbH

/ POEN Co., Ltd.
\POEN America Inc.
POEN Vietnam /

| POEN Co., Ltd since 2019
Admi. and R&D Center in Gunpo| 2 Mass-Production Plants and 1 Logistic Center in Hwaseong

| POEN Europe GmbH since 2024
Workshop for R&D and Remanufacture in Stuttgart area

| POEN America Inc. since 2024
Workshop for Flying Doctor Service and Remanufacture in Detroit

| POEN Vietnam since 2025
Workshop for Battery Module Packing in Hanoi area

Inspire Every Battery poen’
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| 2. Company Profile sistory

2019 11 Established POEN Co., Ltd
2020 07 Installed UPS from used PHEV batteries at KIA’s plant
10 Prototype battery development contract with Webasto
11 Battery remanufacturing and repair contract with Hyundai Motor Company and Kia
2021 10 Designated as an energy startup by Korea Electric Power Corporation
2022 01 Quality analysis contract with CATL
06 Joint promotion with KIA for the NIRO Plus "Refurbish Service |
08 Acquired equity of EVC Co., Ltd. for battery recycling pre-treatment
12 Began operation of the mass-production plant in Hwaseong
2023 04 Developed 4"-generation EV battery module and Produced 500 units
11 Awarded the Minister of Trade, Industry, and Energy's Award for Manufacturing Service Integration
2024 01 Won the CES 2024 Innovation Award
01 Established U.S subsidiary
03 Won the “Best Innovation Award” at InterBattery 2024
04 Established European subsidiary in Germany
08 Battery remanufacturing and repair contract with Volvo and Polestar
12 Launched BEV Flying Doctor Service in U.S.A
2025 03 Established Vietnam subsidiary

Inspire Every Battery poen’
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| 3. VISION

For EV owners use their vehicle with confidence,
remanufactured EV battery must be spread to every OEM and area.

OEM

As-ls i
Processing  Tesla s
To-Be GM S 1 R ven

Volkswagen i , 0 POE sP

Mercedes-Benz ha
VOLVO / Poles a u dEV
l/ Over Warranty

-/ Business Model

East-south Asia

Area

POEN will expand to 3 axles (D Business Area, @ Business Model, @ OEM

Inspire Every Battery poen’

Copyright / POEN Europe GmbH



| 4. Business Area @ Remanufacturing

Through remanufacturing, improved electric vehicle service parts can
be secured, reducing the burden of cost, performance, and inventory.

Cost

« Pack replacement is extremely * Replace the degraded modules in  + Batteries are heavy and bulky,
expensive. the battery pack with new ones. requiring a Iarge storage space.
— Causes ongoing performance

ST S variations and stress on the
: : existing battery.

Charging Discharging

Iill ) IIII « Sinceitis a chemlcal based product,
nllnn prolonged storage without use can

lead to performance degradation.

Remanufacturing is 20~ 30% of Combine modules with similar By combining used batteries,
o agnew T 5 usage levels to stabilize inventory burden is reduced in
P ) performance and degradation. terms of space and time.

Inspire Every Battery poen’
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| 4. Business Area @ Remanufacturing

Through integrating fundamental technologies with reliable quality,
remanufactured EV battery could be commercialized.

Failure Cause Assemble &
Disassemble

Final Inspection

[Cell veltage imbalance curve]

5 [

EEr= AL D+

CECHAGEMMMMY Mo —
Tine (n D Neme BertType D DIC Difs RS - — el & gE @l@
02608 018 MFme T 5 NNOOOBIN = - = =
mzsgm 155 WEme T B 00E R 0 QK T g e _ - " s |[| A il LE kY U]
Whwel 8 DOONORAD hE 7 /o \ . M e = L) L ed} 1T
masaam 1% Whae 8 DOODONDD || ettt X J ! "“m'(',‘;';?“il ¢ . —
0 1 Wi i 8 DDDOODDD | N . I ! pemms : = Q (o)
R 1 Wi b 8 BDNNODDD f, N s : = o%o =
0 RS 1 Whme k8 NNNOOBENN e i || — lfﬂ I L - = - - atian
0 e O 10 Wiee b 2 DDDOONDD - i o ph l19lol
T O W b 8 RNENDDDD

BMS communication Communication interface j§ Quality evaluation method Diagnosis S/W Data management

Inspire Every Battery poen’
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| 4. Business Area @ Remanufacturing

https://www.youtube.com/watch?v=pO-GY-gHDQgE

Inspire Every Battery poen’
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https://www.youtube.com/watch?v=pO-GY-gHDqE

| 4. Business Area @ Remanufacturing

Who repair damaged or defective battery and
Potential EV consumers need remanufactured EV battery.

asonable Price & Proven Quality

Remanufactured EV OEM
Batte S OEM Warranty repair
- & LA () -
HYURNDA] Movement thatinsoires polestar 3
Out of Warranty repair
v Insurance company Extended W
TP Yo xtended Warranty
(Eew=m B UHAY EV Battery Subscription
= . (Lease/Rent)
: Finance/ Used car Dealer
- / Mobility Operators Used EV Battery Warranty
Assurance
70 d

[ Hyundai Capital ] Zojjae

Inspire Every Battery poen’
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| 4. Business Area @ Remanufacturing

POEN has strong partnerships
with major corporates in a promising market.

. Beginning of
Unit : Battery Pack

HEV Battery Reman.
450
n 406
400 VOLVO
+HEV 10
350 L
polestar 338
LA g
250
@ @ LG Energy Solution HYUNDAI

HYUNDAI CATL = 3 | =t 192 MOBIS

200 {~Jebasto

L Beginning of
150 Beginning of

42 141
Passenger EV
Commercial EV ‘
Battery Reman. Battery Reman. SK’%I‘\ 96
o | | .
37

0
20.3Q 20.4Q 21.1Q 21.20: 21.3Q 21.40Q 22.1Q 22.2( 22.30 22.400 23.1Q 23.2( 23.3Q 23.40 24.10 24.2Q 24.3Q 24.4Q

. 2
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| 4. Business Area @ Remanufacturing

IAppendiX. Quality Collaboration with Clients

B By analyzing defective parts obtained while the remanufacturing process,

POEN provides essential information for improving client quality standards.

Battery Pack Quality Analysis Mileage-SoH Mapping Defective Parts Information

® CV EV BSA 7|= =4 E1A _#R22129 e o om0 - ? 7
B BSA 8ZH7} H|O|E ('21.8 ~ '22.4)
| Y e BSA H® W
12 munga | Viene.  FEviE | mmwE | sew sy Boly ]
I — FHACIEINT s 2123570 | 22.02.24 210828 | 210809 220113 x= . o FaAz2 Capacity
o.
R e h R/O No. (EH21:Km) (542l : Ah)
BE
as DE_EV 37501-Q4151 | FKO110-2020-W-004363 5,151 179.576
o DE_EV 37501-Q4050 | 209000-2020-W-031042 37,150 182.083
e DE_EV 37501-Q4050 | 205000-2020-W-021375 26,627 181.984
P ar 33 A3 A TRLY Ay DE_EV 37501-Q4050 | 203000-2020-W-005637 40,864 182.306 i i
AL SR DE_EV 37501-Q4050 | FK0110-2020-W-004887 69,862 175.278 d “m“"
R e FEE Embac I FER | ambar 2 A S e 23 oA LK_EV 37100-8KEA2 | A1M001-2020-2-002499 1,365 181.845
=y | 9=== 2rber TIE R M A ux 2t A A ME e CS_EV 37100-5D250 | N1Z005-2021-2-000113 43,247 175.040
WE || ;| zasaan i TISa0kgleml RO | wHB 570 kgtem 01°F ;9L Cs_EV 37100-5D200 | N1Z005-2021-2-000113 43,247 173.617
SREMAS | ronfighmAcomon | e T8 batem E1% 1A Cs EV 37100-5D250 030620B570004C1 31,084 175.762
PRA[+) ~ AFAL Sm0t u= 451 MO
o memw CS_EV 37100-5D200 31,084 172.215
PRA(-} — AFAL 5 M0 = 2155 MO
CS_EV 37100-5D200 31,084 178.820
Mo WY nE
5| emwew s CS_EV 37100-5D250 6,470 176.069
100y
———r DE_EV 37501-Q4000 | 209000-2020-W-025304 83,784 177.328
W |2 w45 w126 cel ov B SHel, BMA M B2 ey LK_FCEV | 37100-8KEA1 808 121.326
e TR T p LK_EV 37100-8KEA1 312 175.201
m Z A A D dEEEmemem HR_EV 37501-CNO00 | P0O2000-2020-2-018244 1,348 183.738
HR_EV 37501-CNO50 | M01000-2020-2-018571 7,191 180.424
LK_EV 37100-8KEA1 | HIOD02-2021-2-000414 40,764 170.836
R LK_FCEV | 37100-8KEF1 | A1Z006-2021-2-000663 21,136 118.996
506 [ won | [ con| [wan con
ov ] [ s 0S_EV 37501-K4050 | BO8000-2021-2-004979 75,262 178.991
e e e CS_EV 37100-5D250 | JO1KO01-2021-2-001014 28,598 173.494
. ———— PU_EV 37501-CNO50 | 205000-2020-W-030515 4,978 183.021
— DE_EV 37501-Q4050 | 212000-2021-W-012984 78,243 178.415
g | | i | — DE_EV 37501-Q4050 |212000-2021-W-012984 51,167 179.323
== CS_EV 37100-5D100 | HIOD02-2021-2-000882 63,472 171.213
== CS_EV 37100-5D200 | HIOD02-2021-2-000882 63,472 174.617
CS_EV 37100-5D250 | HIOD02-2021-2-000882 63,472 171.213
SK3_EV__| 37051-Q4050 | 217000-2020-W-002568 79,519 181.163
.
L]
.
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| Scope of performance

Category Items Pack| Module | Cell Category Items Pack| Module | Cell
Assembly Torque Test ° i ) Temperature Characteristics () ® |TBD
Strength Temperature Cycle ® @® |[TBD
Battery System W/H Short C?rcu'it Test 0 - - Temperature & Humidity Cycle o @® |TBD
Functions C_AN Communication Test o - - High Temp & High Humidity Power Applied| @ ) )
High Voltage Relay Control [ ) - -
Basic Capacity Test ® ® ' Low Temp Operationn/Storage () o [ )
Performance Constant Power Test 0 ® 'Y High Temp Operation/Storage [ ] [ ) [ )
Tests DCIR Test o ® | ® |[Environmental Thermal Shock o e | e
Insulation Resistance 0 - - Tests Vibration IBD| TBD |TBD
Operating Voltage, Power Consumption, TBD i ) Shock IBD| TBD |TBD
Dark Current Waterproof TBD - -
Overvoltage, Reverse Voltage, Power Voltage TBD ) ) Coolant Channel Leak/Burst o - -
Fluctuation Water Spray Test TBD| TBD |TBD
Power interruption, Power Voltage Drop | TBD - - Altitude Test TBD] TBD [TBD
Batt Pack Voltage Fl;ll(ituatéon During Start ¥ Eg - - Corrosion TBD| TBD |TBD
attery Pac ort Circuit - -
Performance Battery Charge/Discharge (12V) TBD - - Case Presuu.re Test 18D 18D 118D
Surge Voltage Test (EMC) TBD - - Penetration TBD| TBD |TBD
Radiated &Conducted Immunity(EMC) [ TBD - - Compression (X, Y, Z) TBD| TBD [TBD
Conducted Emission, ESD (EMC) TBD _ N Impack - Front, Rear, Side TBD| TBD |TBD
Cooling Performance 1,2 ® - - Submersion TBD| TBD -
Max Battery Charge / Discahrge Power | TBD - - Drop Test TBD| TBD |TBD
Relay On/Off Operation Sound [ ] - - Thermal Exposure TBD| TBD |TBD
AC Dielectric Strength Test TBD - - Combustion T8D| TBD |[TBD
Charge/Discharge Cycle Life [ ] [ ] o | Safety Tests Short-Circuit (Room Temp) TBD| TBD -
High Temp Storage, Low Temp Storage | @ | @ | @ | Short Circuit (High Temp) TBD| TBD | -
Temperature & Humidity Storage [ ] [ ) o Overcharge (Slow, Fast)
Reliability Temperature & Humidity Cycle [ ) [ ) o | - g - ® o L
Tests Thermal Shock ® ® 'Y Forced Discharge, Over-discharge TBD TBD |TBD
Condensation Characteristics [ [ o | Thermal Propagation IBD| TBD -
Dust Characteristics TBD| TBD [TBD Bottom Impact 1 (2m) TBD - -
Salt Spray TBD| TBD |TBD Bottom Impackt 2 (5m) TBD - -

Inspire Every Battery poen
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| 4. Business Area @ Reliability Evaluation

|In-use EV battery evaluation project

* Reliability and performance test for In-Use Batteries
* Handling about 10 EV in every week from 2023

Mt
poen

(@ Client Notification

(3®Vehicle Rental

v

@Draining Coolant

(®Battery Removal

1

1

1
v

(®Reliability Test

Copyright / POEN Europe GmbH

(QFilling New Coolant

@Prepare to Deliver

v
=

]
O
@Vehicle Return

v

(4]

®@Test Result Submission

HYUNDAI

MOTOR GROUP

Vehicle Photo Battery Pack Photo

Stocked in Photo

Slupmont Pholo After Deh chment Before Assembly

Stocked in time
Mar.20.2024_17:30

Assembly time
Mar.21.2023_16:57

Detachment time @
Mar.20.2024_18:00

Shipment time
Mar.21.2024_17:34

No Inspection List Procedure Stancam Inxpection Resull Remark
Vehick Exterlor, Engin Sari, ITC Coce check * ExterioyEngin S 1 Not chmagedor Defect lve Exterlar Engin Start 1T Code
[¥ixual & (DS Diagnaxx) * DT Coke = Doss 't Rxlxt Ok o Nane
it
1 - _ Tnxubiion | voRage
RSP |y | 736K eTIOn COMMUTICon st | - me:l:lr_:;:ngmn:u‘nlcnllnn ot e magec o Derecve xteriar pomm. = | ] X Cell Deviation z .05V
Pack [¥lxual & (DS Diagnasix) * Yaliage Deviatian : bekow H0mY on oK ES = Min. Call Deviation : 4.08¥
* 50N over Cell (V) Deviation after
Disc haging ¢ pr :
- ChamgingCap s 130, OL > 100 oMYV m,um.\n i ot Dischamging :’I:-“_j:l'l‘::::z“_ A3V
DISCRAgIng Cap. = 1/3C 100 > 08 - NIRD PIUS : 16 ek ine atming ‘_1"-’-“"“ v et
* Cell Deviation afier IJI;:n:rrUnz below XMy winzs a0 PRIy Sy g Jan
2 | sonTest
* 50N averaTL Call (V) Deviation after
Disc haging Ca
secand ChamIngCop: 13, O > 100 - IOKIQY Y6 87604 e Disc haging O e e "
Dixchamging Capz 1730 10 > 0 - NTRO Plug s 1 An et 15 o
* Cell Deviation aMer Disc haging : beiow SXmy el %
SOHETK, L3106 Chamging/Disc harging, b craming] . " e cruging] S—
3 TR Test 1.00-10% C hargingy Disc ha ging, S muse :
berween s1ep 12253 12232 1237 12207 tor Detecting Patiemns
. I SOHETL, MIS% MU GCL e BVS KD Pt Secand Thim Union
- S B , B Por Detecting Patierns
om - . TAxuBiion | VoRage
mattery | Pack Exterlor,Communication tatus | :":‘:::‘:I’{::"R":::;;'::;'_"" : “::' cmagedar Befeciive S Roxixtance | Devistion M Coll Valtage a0V
e [¥lxual & (DS Diagnos I +*patage Deviatic wm""mmmv on ok 3 o DTN Cell Yalage : .00 ¥
Test
— Bxterlor, Engin Starl, UTC Cock check * Exterior/Engin Star : Not camagedor Delective Exterlar Engin Star DTC Coxle
i [Vixual & (DS Diagnoix) * DT Core = Toes nt Rxlst Ok o None
Charge & Discharge Graph SOH (Ah)
e o
T — Dischar (Ah) |-
—_— . DischargeCap(Ah)
Y | -101.026223
— - - Call (V] Deviation at the ond of discharging
v Cell Voltage Min - |Cell Voliage Max |~
LT 2
— T 248 134
#08E Cell (V) Deviation 026
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| 4. Business Area @ Reliability Evaluation

| Teardown and analysis project HYUNDAI

MOTOR GROUP

* Analysis Report Sample #1

No. Voltage Remarks Pack (V) | Insulation Res.

Module 1 28.624

Module 2 28.663

Module 3 28.712

Module 4 28.656

Module 5 28.652

Module 6 28.727 Max Voltage

Module 7 28.719

Module 8 28.663
343.64 (+)521.0
Module 9 28.376 Min Voltage #1 ()112.0

Module 10 28.637
Module 11 28.634

Module 12 28.579 Min Voltage #2
AVG 28.636
MAX 28.727
MIN 28.376

g e L= !

Difference 351mV

Inspire Every Battery poen’
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| 4. Business Area @ Reliability Evaluation

| Teardown and analysis project HYUNDAI

MOTOR GROUP

* Analysis Report Sample #2

Crack Wideness : x.xxmm
Crack Height : x.xxmm

Inspire Every Battery poen’

Copyright / POEN Europe GmbH



| 4. Business Area @ Reliability Evaluation

| Teardown and analysis project HYUNDAI

* Analysis Report Sample #3
Low Voltage Module Capacity Evaluation (Module #9)

Capacity Evaluation Graph Module #9
Cycle 1 Cycle 2 Cycle 3
Cap.(Ah)
158.4 157.7 157.1
¥%i§§.’:’§?f§ﬁ%m Current 3%02;2?35(‘%%) 45000 SOH(%) 67.7 67.4 67.1
s % o Cell Voltage Deviation (mV)
an IFD A .
? :E: 40000 Complete Charge Complete Discharge
250 50
1 ol Cycle 1 Cycle 2 Cycle 3 Cycle 1 Cycle 2 Cycle 3
00 100 L 15E+4
200 Voltage o 3500
. W\ a0 Lasees 25 26.3 25.5 790.8 791.2 793.1
2;:._:-2-1-1 JrzEs
Capacit oo 1ET 30000 Cutt off Cell
150 4250 pacilty e OCYV deviation found No. No.3
100 )30 :222 while discharging the module
L 104
50 J-350 oo S0 I 1 I 82 kWh Battery Module 8
L 6000 -
; |
04400 Ene 7 sa00 " B ) - S
o 200 | IEEk ISR CCE 900000 IS i
e _1p |-3000 g :
100 500 [z000 s (| ] s (]| ) Cell3 Cell4
1000 4
09550 20 , s (| 5 (]| (]| 7 s ]| 8
00:00:00 05:34:00 11:08:00
Total Time
OO CORPEPOODEROOOHPE

Inspire Every Battery poen’
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| 4. Business Area @ Reliability Evaluation

HYUNDAI

| Breakdown battery evaluation project MOBIS

* Analyzing the cause of a failed battery and deriving improvements.
* Handling about 200 battery modules and packs in every month from 2024

&

i
i
FF
H

@ Used Battery Stocked in

|
v
:' et : ‘ Basic Visual Test

@®Basic Performance Test

! i (® Module Disassembly o
é : ; T us
i + PRLE Y0 1
| "~ | i
e N EEm
@System Registration ] L))
| i ®Module Voltage Drop Test B
i : E——
: : [ EE .
v =
Y |
(3Cleaning & Visual Inspection | @ Issuing Basic Test Report Exterior Inspection

Result Registration on System

Inspire Every Battery poen’

Copyright / POEN Europe GmbH



| 4. Business Area @ Reliability Evaluation

I Breakdown battery evaluation project CATL

* Analyzing the cause of a failed battery and deriving improvements.
* Rework for software improvements
* Handling cells, modules, packs and FPCB from 2022

FRONT

Inspire Every Battery poen’
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| 4. Business Area @ Reliability Evaluation

I Breakdown battery evaluation project CATL
* Report Samplel

Charging Condition :
1) x.xC CC @Cell 3.xxV (30% SOC)

2) Rest xx min

3
4) Rest x hour
5

- - -

x.xx CCC/CV3.xxV

EOL check (Cell Voltage check)

Copyright / POEN Europe GmbH

I CATLBMSECarTestToolV1.56 For TAM_220608

igE 2l TR
e BEEE REEFE HUEES UDSEE DTICHIESEN RIS BiEEerg lss TEE 2y

1.841

1921

1.001

46

44
4.2

26

34
3.2

3
2.8

2.6

2.2
2

1.8

14
12
1

0.8
0.6
0.4

0

Bailin:
Batl Oat:
Carrent:
ChgHvPos:
S0C:
SOH:
BatSuml:
RSox:
Celllinaax:
Celll msim:
Celllavg:
Delial’ :
TELII:
Tmin:
Tavg:
DebtaT =
I50RPos ©
ISORNeg
DeEngery:
RegEngery:
ValiNum:
Tempum:
BMU Life:

BMS_Fail_Level:

Inspire Every Battery poen’
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| 4. Business Area @ Reliability Evaluation

I Breakdown battery evaluation project CATL
* Report Sample2

- Relay welding symptom had been found, Proceeded End-of-Line inspection after replacing Relay

EOL Result after PRA replacement:

1] CATLBMSECarTestToolV1.56 For TAM_220608 Barl'ia:
BE FIE TR #Bh &= R

Carreni:
HEES BEEE EEEF HEES UDSEE DICHIBKRN RIS @ENZLrg B80S TENS i ChglPus:

S0
SOH:
BatSuml':
Rioc
Colll miax:

Colll min:

R ]

A e
B 2

Celllavg:
Dreltall &
Tmax:

Tmin:

Tavg:

DeltaT =
IE0RPas -
IS0ORNeg -
DecEngers:
HegEagery:

Vel Num:
TempXNam:

02 BMU Life:
BMS_Fail Level

E;Eﬁﬁﬁﬁl’t“-‘ﬂ,ﬂ:

» Note : After PRA replacement, The battery pack worked well.

. V
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| 4. Business Area @ R&D B

| Proto-type Battery pack and module development / Production / Test

* 1st ~ 4th generation battery design.
* Expertise in developing prototypes & T-Cars, including battery module and battery packs
* Development of solutions for mass product EOL inspection.

Major Battery Pack Development History

Client Project Notes Remarks

- Type : Proto-type Battery Packs
- Time : Nov. 2020 ~ Feb. 2021 - Different module manufacturers for longrange and
- Quantity : 177 units Standard models

(115 long-range / 62 standard)

CONFIDENTIAL

- Type : Proto-type Battery Packs
HYUNDAI - Time : Dec.2021 ~ Apr. 2022
MOTOR GROLP - Quantity : 93 units (59 long-range / 34 standard)

(~Jebasto

- Same module manufacturers for long-range and

CONFIDENTIAL
Standard models

- Type : T-Car Battery Packs
- Time : Jul. 2022 ~ Sep. 2022 - Module mounting structure CONFIDENTIAL
« Quantity : 52 units (39 long-range / 13 standard)

- Type : T-Car Battery Packs
- Time : Jan.2023 ~ May. 2023
- Quantity : 75 units (39 long-range / 36 standard)

- Wireless communication between CMU and BMU
- NCM for longrange, LFP for standard model

CONFIDENTIAL

. V
Copyright / POEN Europe GmbH Inspl re EVEI’Y Batte ry p O e n



| 4. Business Area ® R&D

| Process engineering for client’s mass production line design

* Design of production line, cost estimation for

" I Dt  supply ChatgBlie verbpmet facilities, and installation supervision.

PARTS INFORMATION 12000
Part K Fart bumer  bmege P

[ ] [ " WCRE Cll Hirsar ’
d| e Lrcdl Mz ’
3 34 et dhidd Pud | pCna Tan-as) , @ = A
4| A teealihddPed U Lt , H i 2
5| o spemad st | e 8
8 O Esircion proflephs s | - 0
T CBA Esirebon proflemirs s | - 0
[ OB\ Temion plule upoe 166 cpl. sE1200 m_ =
PR ——— | g, t@
m. cmA Termon plite W pl | w108 “ R - v
1| CmA s grme Mot apl s | ’ o s
a| e ulet gewe roar [ERrrTy ‘ | LE 5% == o$
3| A CdMEtabe winny | -~ |
M| €8 cdicomeser wise | W
18] o rRORE i | e Production Facilities : $ 14.2M
: — mmm:m‘ w:;:s - Cell Loading ogo @ Heat Shield Inspection 1.60

|G Mk e b | - - Lifter, Conveyor, Single Axis Robot | ™~ - Location/Status check -
18| BN EndplaeFred 512008 ' Cell BCR
o | gl O Butter 0.30 | Cell UP/DOWN Reverser 0.45

can e s | " | OCY Inspection
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T | G | e T ORI P wan | o | o{ell Tap cutting 0.45 Side Extrusion Supply 0.55
T o i o P - Mold, Single Axis Robot 45 | ®-single Axis Robot, Conveyor ;
— —— { Cell Lead Inspection Cell Stacking
) : —p a - Smart Vision, NG Buffer 189 @ -Single Axis Robot, Servo 0.60
Fal A DRELRA FT-SCREVE B0 EROT W 5485 WAL Mia. A0 O 200 1A CQ" clﬂnsin g 3
m. OB PU P (B PROTECT 4006 & 577y 1118 a{l‘-‘lasma 4 BlogwerTBD] 1.55 @ Jig Transparting Canveyar 0.50
$1 | mA P Pome ardoom £V PROTLET 400K B 500 nm Heat Shield Supply & Cleansing 1.60 @ Cell P 0.80
M| A GepSller IV PO KP ARSET0RD 2355 | = {Plasma 4 Blower] % & Wk i
" " 3 Attach Heat Shield, Remove Paper- .
@ | oA Gaplile VardeeTH G - EomaB) m .
e Moy e @ Front/Back & D e e 045 |{f) Tension Plate Assembly 1.20
) Attach Heat Shield, Remove Paper 0.55
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| 4. Business Area @ Manufacturing

* Provides high-performance battery solutions for various applications
* Battery cell sourcing, Development and Manufacturing meet to clients needs

| Product example

SLI | Motorcycle, Commercial Motive | E-Scooter, Forklift Telecom | Overseas & Domestic

UPS | Small (ES Type)

5.12kWh

-,
_I & mmmm
L=
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| 5. Facility & Equipment

| From 2,100m factory near Stuttgart area at beginning stage, POEN Europe will expand capacity.

- Layout

32m

24m

UPPER

LOWER

CASE CASE

Staff

UPPER

LOWER

CASE CASE

Lounge

UPPER

LOWER
CASE

CASE

Parts Storage

e |
ar
ity 2.5m
=0 |« - = = = - gﬁn
B am Rt e 2.5m ig B
{3 G 2 o e
Fg & & & g
2 = - T T = A~
L [ L 7m
= 5 g & g
a a a a a
BOEE EE @
- [ ) B R o _l
=
= = = = =
2 2 a a a ] -
o = =3 = = |- -m -,
34m  m -
LI L
B @ Product Storage
= 3m m
i@ —
Buffer
[2.5m g g
| [ mesic mapserion Ois-fassembty || Gantry crane -
e T o s
. I Rack { Rack T Rack | Rack | g -
i @
- g
El =
CORE Storage 6.8m = =
: 180ea g
[ e O
E] Rack Rack ‘ Rack ‘ Rack ‘ Rack 1
& [sater
a
- = \ Rack \ Rack \ Rack \ Rack \ Rack \
4.3m *

L]

Parts Storage :

SLOPE undar

- for h
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floor
eavy duty

19m
24m

16m

56m

- Overview
Address Breuninger Str. 10, 74343 Sachsenheim
Year of
Construction 2015
Total Building o
Area

Production Area

1,231m(Height 6m) + 460m(Height3m)=1,691m'

Power

1,000 kVA

Fire Prevention

Automatic Fire Alarm System

- Industrial complex / Automotive industry cluster

Loacation : 5 min. drive from Porsche Werk plant
- Bietigheim-Bissingen Station — 30 min. by bus
(toHég:;"";g'm) By car 14min, 11.3km (203km)
Main Station | By car : 40 min. / by Public Transportation : 67 min.
Airport By car : 42min. / by Public Transportation : 96 min.
- Designated as "GI" - German Industrial Zoning
Remark .
! Previously used by a Porsche battery pack partner
Equipment Setup
: Pack Cycler, 4 channels (1,000V)
Module Cycler, 8 channels (100V)
Facility Environmental chambers

— Additional cyclers planned based on volume growth

Storage Capacity (based on EV pack)
: Incoming: 180 units / Outgoing: 200 units

Inspire Every Battery poena



| 5. Facility & Equipment

Pack Cycler
AN

Module Cycler

ie

* Battery Pack Cycler (Nebular) 2EA
* Specifications
- Max Power | 400Kw
- Voltage | 1000V
- Current Range | £50mA ~ 200A
- Communication | CAN/CAN FD
- Channels | 2CH each

Copyright / POEN Europe GmbH

* Battery Module Cycler (Nebular) 2EA
* Specifications

- Max Power | 80Kw

- Voltage | 100V

- Current Range | £50mA ~ 200A

- Communication | CAN/CAN FD

- Channels | 4CH each

Low Temp. Pack Chamber

* Reliability Test Chamber EA
* Specifications
- Volume | 6000
- Temp. Range
-40°C ~ 60 °C
- Dimension | 3000 x 2000 x 1000
- Rooms | 2EA each

Inspire Every Battery poen’



| 5. Facility & Equipment

Normal Temp. Pack Chamber Normal Temp. Module Chamber Chiller

* Reliability Test Chamber * Reliability Test Chamber * Bath Circulator 2EA
* Specifications * Specifications * Specifications
- Volume | 6000¢ - Volume | 2320¢ - Volume | 60L & 30L
- Temp. Range - Temp. Range - Temp. Range | -30 ~ 80°C & 57 30°C
10°C ~ 60 °C 10°C ~ 60 °C - Channel | 2CH each
- Dimension | 3000 x 2000 x 1000 - Dimension | 1400 x 1200 x 1000 - Flow Range | 1.0 ~ 20¢/Min
- Rooms | 2EA each - Rooms | 2EA each - Pump | 3 BAR

Inspire Every Battery poen’
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| Appendix. Standard Operating Procedure(SOP

B POEN receives information from the customer and creates its own SOP for worker training.

L Procede me Beporter By e r A pRroyaer
poen o O120-2 Product Battery Pack
PO T preGim b . . . vahic .
Procedure | Endaof-Line [nspesoction . 11 R_I,fl"'l_
DocNon | PR-EMOS S202 HEPY [Iddo.Pede| 23020 10010 Hrew, ode Az z0a a1 Hev. Nouo REY. 2 Type 1. May 2.Jun A.Jun
B 1. Operation Frocesdo e & Standard W 2. Main Cheols Ca egor vy
Opemion Fhoto Procecune Dl 1 Took & Roul preend ¥oo Toal Cndwpary Tamid Sdnnckur | Tewit Mnthool Cycie Worker
1 Vhunl Insproiion Hare Ky A bwmym
¥ lmnal Impacidion [sikde)
“Chack ITiham M sny danege o rdabrl n Diglial Corma 2 Inkulmtlon Tesl Indukbtion Teader (57T 55 30) A b
# tosllary pack wnd podo docs mandsllon. - - - -
B [T T —— a Leak TwiCoobhniChannel I'mil el chwrc k afer aneem bhe A bmm
Fomln S tadsnen f £l T “Tewd Nl Iminchek Al
o L e Inin e e iy
. v
a Tamus Trai c f d t | K ulrunmer Dinche k A bemym
ontigentia
5 Trwe w bal by Tl Tbadary k) DigHnl Cnmem a Lenk Trud £ maw) Lenk Truier A hwnym
- Gmand LOW skda proba do LWRAT . . -
Connas i krh wida poba o PRA [+ pol Insubidlan Trader T Communloition Tmi Bbgnowtic Machinery A bamym
R i ek a Cell Drvimio Db nost e Machi Al
= Sancand @ Higrhar dimn [+ B0 18NS L n L1 EMachinery WIYH
- Incomsa ol 50, lree lellon dosl on ovary y n
T S R W —— (=] RErln Comimal Enfaming run Dignost e Mo hinery A bmm
= Sbantand brhiodelas @ Hig har dlen SREC
= Aoponl red s valioe & ploioR

5 Lotk TesC ool c lsrma [ B 3. Work Procan tion

1 14 In mackdory s wear nsuladbee g loves when wark an flese procedo es

2 IEI N O une Inmulmlon res Wiznee dewier on o lhwe wire (o oneoied 1LIVE = with LY powst tornsd o m

T p— I T — HgHal Tomur Y reimch a Prevymd mderims fram puncinnied by whar pedpgro F o pper cimes
= Tamdon 2 rardom s e resmpla.
“ Tha ros el me sl ba 417 T2hgaem 772 L)

L7 UPACwa Amambl y % 1l Runner
- Fina : NOGgrcm 70 ¥am) # Sarnmd 11 Skgemi 1.2 5
- Hbardand D101 200 71127 W 3. Procedon me to cope with unexpectsd abnormal situation
= Ammmbly odar
Farwad & Haar camlar 1 Incowe of CiunlHy Weue | 20 Teo buie dbe ey 1o ches gnoecd | pee o Bepont do su peovisa s Dnfom the Gl e 3o s e perdmoed
= Hrward & Hem rulda
= Howurd & Rear LH mida - . . B

T Ingawr af Eulpmeniar Teal Keu Hakl war ki reclure o Repant da 5n vHar o Canduet rephe ing P recslore
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Inspection items

Visual inspection

Airtightness test

Assembly torque
Inspection

Insulation resistance

Cell voltage

- External : Inspect scratches, dents, cracks and damage caused by external impact,

- Internal : Inspect inflow of moisture of foreign matters, burned marks, connectors,

- Case : Connect the connector for airtightness after checking the upper case is fully

- Coolant flow path : Inspect according to the prescribed method by connecting the

- Case : Total inspection of case tightening bolt torque value

* Module busbar : Total inspection of busbar tightening bolt torque value connected

- Pack : Measure (+) and (-) insulation resistance of the entire system, respectively.

* Module : Measure (+) and (-) insulation resistance for each module, respectively.

- CAN communication Test : Check it by connecting a diagnostic device to the low

- Cell voltage deviation : check if it meets the criteria

Contents ‘ Example

and assembly

bolt corrosion, coolant leakage and assembly.

installed. Inspect with airtightness equipment according to the prescribed method.

airtightness equipment to the coolant flow path quick connector.

to module

voltage connector

V
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| Appendix. Battery Storage/Management

battery product value

Classification Remarks Details
Temperature - Using Air Conditioner
Below 30°C
management - Real-time temperature log management according to temperature sensor and controller.
Preservation of Stored Battery

Recharging Service

- Inventory check and suitability assessment or stored batteries (perform re-evaluation/charging)

In case of fire

- Equipped with fire alarm system, smoke exhaust system, automatic fire extinguishing system and
external/internal fire extinguishing equipment, Thermal Imaging Camera monitored by central
control office in South Korea

In case of
Emergency

@ Elimination of ignition sources in adjacent area (flames, sparks, etc.)

Collision
, i @ Removal of the electrolyte using a dry sand cloth with putting on
sma -
fire personal protective equipment |
@® Adequate ventilation Class D fire extinguisher (for metals)
Fi @® Preparation and transfer the fire blanket
ire
- @ Cover the battery pack fire blanket
[Case A]
® Shut-off the oxygen
@ Prepare to extinguish the fire after putting on a gas
X : ) Portable water
Fire ) Mask and protective equipment. tank
[Case B] @ Use a portable water tank after extinguishing the fire (Scheduled to be
using a Class D fire extinguisher. introduced)

Copyright / POEN Europe GmbH
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| Appendix. Development of Remanufacturing Technology B

B When OEM releases a new vehicle model, POEN receive communication analysis information from

OEM’s R&D division, and establish the systems to build CAN signal analysis tools/interfaces, etc.

BMS communication signal analysis and diagnostic DB @[] o B = A L. @it -
1 Time Chn ID Name Event Type Dir DLC  Data

BMS eStabIIShment [¥] 245043 Ca&N 1505 CaN Frame Tx E 00 00 0D 00 0O 00 00 00
+ Check BMS CAN ID communication connection e o oy
Communication [™] 353801 CAN1 596 CAN Frame Tx 8 00 00 00 0O 00 0O OD oD
* Completion of CAN Database establishment for signal analysis e a1 o e
Signal analysis . . . . . . . . W] 353685 CAN1 524 CAN Frame Ax 8 00 00 00 0O 00 0O OO0 o0
* Battery Pack communication signal analysis and confirmation of diagnostic (X I5BEE Canl 1200 CeNFrame Fx 8 DD 0D 00 00 DO 10 00 00
W] 3537533 CAN1 7E4 CAN Frame Ax 8 0z 10 03 00 00 0O OO0 o0

message transmission and reception

BMS Self-developed BMS communication interface :
. . . . . . s . s s NS
communication ECU Simulation : Vehicle simulation signal transmission \ " mpmr—
. + Diagnostic function : BMS status information transmission CAN Communication Interface
interface i i
eainaron Diagnostic Function
development (VCU, MCU ") s
Self-developed Battery control/monitoring program
Program * Main relay control, cell voltage and temperature monitoring
Development * BMS information monitoring such as SOC, SOH, Error Code and battery saver function
* Battery information storage and CAN interface connection function
Battery diagnosis by analyzing Battery cycling data
Battery Pack y 8 y yzing yey g -

* Check cell deviation in SOC range and measure battery capacity :
assessment Mox imbatance

* Voltage, temperature, DC-IR data analysis by vehicle model/driving distance oy

— Yoo

- Evaluation of Battery Pack information by vehicle type and accumulation field data W m e

& diagnosis

. V
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| Appendix. Patents / Certificates

83 i 10-2361510 &
sese W 02msonon &
e 20180 129 124

way 20229 028 o7
Pl

$lo| WAL "8HY,0 W2t KUY SREASE SYBDUCH
This s to cersfy that, in with the Patent Act, & patent for the invension
has been registered at the Korean intelectual Property Office.

20224 2% 7Y anes puw

e
Q 8%
o

© e
%) &e

Karan ritectun D

Patent

T

CERTIACATE GF PATENT

::I ™ 10-2627760 &

1020230095557 &

20234 074 219
say 20044 01l 7Y

FoISaateLLLLEEE 1 8H01 WEi2lel DRGRE QWS weia

TR SHOTY

WIS AWA BUSIR 12,68 QSTEUN, NYHBRYECH

Seavoan
ol BUS (RO W2 KUy SRS FHYUG

‘This is to certify that. in accordance with the Patent Act, a patent for the
Invention has been registered at the Korean Intellectual Property Office.

pR—
O S5EY
commssions

®
KOREAN INTIALECTUAL PROPERTY
s8%

Korean eaectust

Patent
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83

) 1 10-2560121 =

swme 7 10-2022.0182657 &
=y 20220 128 239
2030 07 1%

B e AU AREE WY B AAE 3 SR

FHNA EW311 e
WIS WA BULAL 82 68 OSTEUE, AVHUTBYL)

flol WYS "AY, 0 w2t KHURA SRENUSF FYULCL
This is to certify that, in accordance with the Patent Act. 3 patent for the
invention has been registered at the Korean Intellectual Property Office.

O 8P -
SoncA TLECTUAL PhoPsRTY orF IS
] a] )
~ T

Patent

PATENT APPLICATION
N THE UNHTEDSTATES PATENT AND TRADIMARK OFFICE

Deckee Nec Q9771

Dk MU,

Arpln No. Natier Sageof PCTKR: G Ar Ui Net Yt Assined
Confimation Yo N Vet Avsigsed Faminer: Not Vet Awsigned
Fild: May 15,204

Foe ESTIMATION SYSTEM FOR REMANUFACTURING BATTERY SYSTEM FOR
ELECTRIC VEHICLE AND OPERATION METHOD OF THE SAME

FRELIMINARY AMENDAENT
MAILSTOP AMENDMENT

Alcundria, VA 231 114%)

sir

P o cxsamesin, s sl e v hnifid pplcatos e Gilloes om e

scccnpemrg pages

TABLE OF CONTENTS

AMENDMENTS T0 THE SPCIFICATION 2

REMARKSS
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B o

ETEY ST

SANRES 20
T e
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)

B3%

Acknowledgement of receipt

s e 15 ey 2020, 082 CEST)
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B As the reliable partner for EV OEM, POEN goes every state in USA to support KIA’s dealers.

B POEN is committed to traveling anywhere in the world to solve EV-related issues.

Inspire Every Battery poen’
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" We hope that even the last appearance of
the Green EV will stay eco-friendly till the end” Contact:

SangUk Lee
Shaper for postive energy




	슬라이드 1
	슬라이드 2
	슬라이드 3
	슬라이드 4
	슬라이드 5
	슬라이드 6
	슬라이드 7
	슬라이드 8
	슬라이드 9
	슬라이드 11
	슬라이드 12
	슬라이드 13
	슬라이드 16
	슬라이드 17
	슬라이드 18
	슬라이드 19
	슬라이드 20
	슬라이드 21
	슬라이드 22
	슬라이드 23
	슬라이드 24
	슬라이드 25
	슬라이드 26
	슬라이드 27
	슬라이드 28
	슬라이드 29
	슬라이드 30
	슬라이드 31
	슬라이드 32
	슬라이드 33
	슬라이드 34
	슬라이드 35
	슬라이드 36
	슬라이드 38
	슬라이드 41

