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Advanced Battery Module Technology
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21700 ESS & UPS

(Energy Storage System)

« Industrial ESS, Residential ESS
« EV Charger ESS
- UPS Battery

‘.‘ -!\“ .L-‘V' .. w
‘. q‘




Industrial ESS

UNISOL ESS Product Generation

& SHINHEUNG SEC & UNISOLUTION Bumhan
Since Aug,, 2017 Since Sep, 2023 Unisolution

LIB:LGC, INR18650-MH1 LGC M48 (21700) LGC M50 (21700)

Max. 104

po— ; ) 4 4
. .11.7Wh @ . . 17.4Wh @ . . 18.2Wh

2.9/5.7 /7.0 /8.2kWh 4.5/51/8.0/10.3kWh

>4 .-

40/ 50/ 80 / 97kWh 50/57/112/113 / 136/ 145kWh

Quick connector®

3.8/4.9/75kWh

28 /45/50/105.6 / 128.2kWh

Quick connector

L
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Industrial ESS

Battery Cell-4,950mAh (18.2Wh)<|
N8 S== EV/ESSHIEZ| 2 HE

LG Cylindrical Cell Information (M50L)

INR 21700 M50L

Nominal 18.2 Wh
0.2C Energy *
Minimum 17.6 Wh
Max. Charge Current 3,360mA @ RT
Max. Discharge Current 14,400mA @ RT
Diameter Max. 21.15 mm
Dimensions
Max. 70.20 mm
¥ E without tubing s
X
2z | S TTS (Top to Shoulder) 0 +0.00/-0.55mm
B |5
85 3 Weight 67.211.0g
Nominal Voltage 3.69V
AC-Resistance(1kHz) 1586 mQ
Initial Impedance
DC-Resistance 236 mQ

* Charge : 1440mA, 4.20V, 50mA End-current (CC-CV)
Discharge : 960mA, 2.50V End-voltage (CC)

Can material: Steel (Nickel-plated)
** DCR measurement : SOC50%, 0.5C ,10sec. Discharge Resistance

Long-term life expectancy

Cell Model : 21700-M50L @ LG Energy Solution
M50L(T) Cycle Life @24degC M50L(T) Storage Life Prediction
(4.1- 3.0V/cell) @ SOC100%
110% 120.0%
——0.3C/0.5C ——24degC
100% —1.0C/1.0C 100.0% ——40degC
—_ —_ 55degC
g g
= 90% > 80.0%
g s 74.3%
"E § 68.6% 71.9%
2 80% 80% (§ 60.0%
[ 77%
ey
& o
= 70% 8 a00%
& I
= -
60% 20.0%
50%

0.0%
0 500 1000 1500 2000 2500 3000 3500 4000 4500

Number of Cycle

- Bumhan 4giguzsN

365 730 1,095 1,460 1,825 2,190 2555 2,920 3,285 3,650
Storage Period (days)



Industrial ESS

ESS Battery (21700-M50L) Rack Lineup

P Industrial ESS

Configuration
(modules)

Total Energy[kWh]
Rated Energy[kWh]

Usable Energy[kWh]
(SOC 85% operation)

Rated Capacity[Ah]
Rated Voltage[V]
Voltage Range[V]

Usable Voltage Range[V]
(SOC 85% operation)

Load Max(Chg /Dchg) [KW]

Dimension
[WHD, mm]

Weight[kg]

Quick connector

L

FSP sysyem

H

MX|7} ZpisH

Lockmg lever

Lever in the
initial position

unlocked ff B

14S
138.6 114.2
128.2 105.6
118.8 97.8
147.2 147.2
8711 717.4
714~988 588~814
750~975 618~804
40/70 35/60
510%2195%850 510%1895%850
936 806
QSR1000 (128kWh)
QSR800 (106kWh)
Slim Rack
Width 510mm

7.5kWh
14S32P

Quick connector M

Lever is pushed
to open position

unlocked  C

Lever in the
open position

SM14S32P-M50 SM18S16P-M50
QSR1000 QSR800 QLR800

Level

to closed position

unlocked o D
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]
¥
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¥
[}

r is brought

locked &
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SM28S8P-M50

Rack
HR700
1S Configuration 75
(modules)
57.7 Total Energy[kWh] 28.6
53.3(KC 50) Rated Energy[kWh] 26.4
Usable Energy[kWh]
49.4 (SOC 85% operation) 24.5
73.6 Rated Capacity[Ah] 36.8
724.7 Rated Voltage[V] 717.4
594~822 Voltage Range[V] 588~814
. Usable Voltage Range[V] N
624~812 (SOC 85% operation) 618~804
25/50 Load Max(Chg /Dchg) [KW] 10/15
Dimension
510%1571%x750 [WHD, mm] 510%1495%600
468 Weight[kg] 270
QLR800 (53kWh) HR700 (26.4kWh)
Slim Rack Slim Rack
g Width 510mm Width 510mm
K
f
E B
= ]
— 4.9kWh F 4.08kWh
A7 18S16P 28S8P




Bumhan
Unisolution

Industrial ESS
Industrial ESS (PV, Peak-Cut, Ancillary)
it continer

QSR1000 (128kWh) 40ft container (4.1IMWh, 32Racks)
Voltage: 762~976V )
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20ft container

QSR800 (106kWh) 20ft container (1.27MWh, 12Racks) 20ft container (0.74MWh, 7Racks)
Voltage: 627~804V - £ . o
(5. 1500 .. 150 - L - ] - L] o] = L]
11 8 i 3 e ke - \
g o= | | === e
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==] Z0FT TRACK WALK-iN TYPE £55 PLAN

0T 1ZRACK WOK WALK-IN TYPE ESS PLAN

EV Charger ESS

EV Charger ESS Battery Rack

656Vdc, 50~200kW Dischargeable Battery Rack for Hybrid EV Charger

STATIONARY BATTERY CARRIABLE BATTERY

0] 0] O+
Grid 200kW

“s50kw | |AC/DC_ IDC/DC |
®
50~200kWh battery &Y

QSR800
(105.6kWh)

QLR800
(53kWh)

QLRA00 (29.07kWh)

QLR700 (52kWh)

24V,2.6kW 700V, 48.5kWh | “lewi) 4-59kWh(51vdc)
Chiller system  Battery System ] w With 5kW inverter
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Industrial ESS

FSPA|AE! X (NFSC 607 91Z

FACP Alarm (by gas sensing) - SYS BMS emergency activation -> BPU MC/CB open
-> Waterjet system operate > Fire suppression

PCs System BMS & Fire Alarm BD (FAB) FACP & Waterjet System

ETHERNET Modbus :

L “l |a / System BMS

ETHERNET Modbus-TCP CAN

=
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tank Assembly
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UPS Battery

=2 AHA 8l 1459]10~15min backup CHE TZE3 HHE{Z| 24 3%

SM14S32P-40S

C swusseos
500A max

Configuration 12 serial 10 serial 8 serial
USR600 77kWh(58kWh usable @4C) S— o a5 s16
USR500 65kWh(48kWh usable @4C) o5 010 P 3o
USR400 52kWh(38kWh usable @4C)
Usable Energy[kWh] 62 @2C 52 @2C 42 @2C
SM14S32P-40S 58 @4C 48 @4C 38 @4C
Nom 6.45kWh = Nom. Capacity[Ah] 128 128 128
(50.4Vdc/128Ah) = n 106 @1C 106 @1C 106 @1C
g : Usable Capacity [Ah] 104 @2C 104 @2C 104 @2C
— ‘
| "":_hl 99 @4C 99 @4C 99 @4C
%.--—-:-'""i Rated Voltage[V] 604.8 504 403.2
i-—-—_"'“i Usable Voltage [V] 504~688 392.0~574.0 313.6~459.2
- L Max (Chg) [KW] 70 58 46
] ____'___.} Max (D.chg) [KW] 279 232 186
!_.._.:-—-E Dimension 496%1671%850 496+%1671+850 496+%1671*850
!‘ Weight[kg] 666 580 494

SM18S16P-40S
ULR600 ULR500 ULR400

250A max

Configuration 9 serial 8 serial 7 serial
ULR600 37kWh(28kWh usable @4C) Nom. Energy[kWh] 374 332 201
ULR500 33kWh(25kWh usable @4C) 210 BEHE 25@10
ULR400 29kWh(22kWh usable @4C) Usable Energy[KWh] 31@2C 27 @2C 24 @2C
SM18S16P-40S 28 @4C 25@4C 22 @4C
Nom 4.15kWh Nom. Capacity[Ah] 64 64 64
(64.8Vdc/64Ah) 53 @1C 53 @1C 53@1C
I Usable Capacity [Ah] 52 @2C 52 @2C 52 @2C
]::_,ﬁ 50 @4C 50 @4C 50 @4C
!___.‘f..-: Rated Voltage[V] 583.2 518.4 4536
/ %-——:—-—rt Usable Voltage [V] 486~664 432~590 378~516
l“"':"' L. Max (Chg) [KW] 34 30 26
i____-____j Max (D.chg) [KW] 134 120 105
!\_____"__.,.‘i Dimension 496+1471%750 496+1471%750 496%1471%750
H g Weight[kg] (TBD) 391 362 333
1 50A max Configuration 5 serial 4 serial 3 serial
UHR500 16kWh(12kWh usable @4C) Hom Eneray iy o2 2 >
UHR400 13kWh(10kWh usable @4C) e e sene
UHR300 10kWh(7kWh usable @4C) Usable Energy[kWh] 13@2C 10 @2C 8 @2C
12 @4C 10 @4C 7 @4C
SM28S8P-40S Nom. Capacity[Ah] 32 32 32
Nom 3.23kWh 26 @1C 26 @1C 26 @1C
(1 00.8vd C/32Ah) _T; -_ _ : Usable Capacity [Ah] 25@2C 25@2C 25@2C
n 24 @4C 24 @4C 24 @4C
i::.:',__. Rated Voltage[V] 504 4032 302.4
!_ m Usable Voltage[V] 392.0~574.0 313.6~459.2 235.2~344.4
L—-—:—-- Max (Chg) [KW] 15 12 9
;‘—‘:"‘ Max (D.chg) [KW] 58 47 35
- Dimension 496+971+750 496+971+751 496+971+752
Weight[kg] (TBD) 240 218 196

m Bumhan 4giguzsN



Standalone
Type ESS

- BTS Battery
- 7125 ESS




Bumhan
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BTS Battery C €

21700 M50 - 51Vdc series BTS Battery

Total Energy[kKWh] 2.80 4.08 459 functional safety certified
Rated Energy[KWh] 259 377 4.24 (OI5=} E2)
Rated Capacity[Ah] 50.6 73.6 82.8
Rated Voltage[V] 515 515 51.5
Voltage Range[V] 42.0~581 42.0~581 42.0~581
Usable Voltage 44~57.4Vdc 44~57.4Vdc 44~57.4Vdc
Max. Chg Current 20A 30A 30A
Max. Dchg Current 40A 60A 60A "
Dimension[WDH] 380%450%90  380%450%90  425+450%90 Fﬂﬁﬂf ‘@
Weight[kg] About 16 About 23 About 26 LﬁJ @J
Protocol CAN2.0A CAN2.0A CAN2.0A " B o
Expandability 1to 8trays 1to 8trays 1to 8trays
Flexible Capacity configuration. All-in-One Type (5kW PCS included)

% RO515-62HNOD

PV 5kW (DC120~430V)
AC IN/Out 5kW (220/240V)

§

4.6kWh 13.8kWh 27.5kWh 73.4kWh
PCS efficiency: 95%
4.6kWh * 3~4modules (DC51V) WHD = 700%1312%298mm
Rack Mount Type BTS Battery Enclosure Type BTS Battery
2.8 / 4.59kWh for 1000~1800VA 4.08kWh for 1200~1800VA

5GBTS

Bumhan 4giguzsN




7125 ESS

Configuration

Design
Energy (kWh) 0.66 0.58 0.87 117
Capacity(Ah) 59.4 39.6 59.4 79.2
Nom. Voltage (Vdc) 11.0 14.7
Voltage range (Vdc) 9.0-125 12.0-16.6 12.0-16.6 12.0-16.6
Imax (Adc) 20A 20A 20A 20A
Protection PCM PCM PCM PCM
Dimension 150%150%90 200%100%90 150%200%90 200%200%90
Configuration 6S6P 6S8P 6S12P
Design
Energy (kWh) 0.66 0.87 1.31
Capacity(Ah) 29.7 39.6 59.4
Nom. Voltage (Vdc) 221
Voltage range (Vdc) 18.0-24.9 18.0-24.9 18.0-24.9
Imax (Adc) 20A 20A 20A
Protection PCM PCM PCM
Dimension 150%150%90 230%150%90 150%x330%90

Configuration

Design

Energy (kWh) 1.28 1.79 2.04 2.55
Capacity(Ah) 49.5 69.3 79.2 99
Nom. Voltage (Vdc) 25.8
Voltage range (Vdc) 19.6 - 291 21.0-291 21.0-291 19.6 - 291
Imax (Adc) 20A 20A 20A 40A
Protection PCM PCM PCM PCM
Dimension(WDH) 150%400%141 196+370+88 200%220x%220 150%400%230

Global Leading Company in Green Energy _



Standard Module Lineup
EV E-mobility




VE design, fusible Al bus, FPC sensor H&

[4 0.3t Al tab

[4 Advanced VE design

FPC sensor

% Albusplate

Top/Bottom holder

Cell Array

<— Aluminum Side bar

Cherst HEHO| bracket 824 7Hs

Cylindrical water cooling module

(EV, Vessel)
s H I = Configuration "12S32P’

Config. 12S32P

Energy 6.99kWh (Usable 6.51kWh)

Capacity 158.4Ah (usable 148.9Ah) akcgr
Voltage range: 33.6 ~ 49.8Vdc Qg_@
37|(W*D*H) 440+580(623_cooling)*90 y~

SE(kg) 37(TBD)

[ 1K @EF A[EH(KTC-211223) A 2%t, EZZF AI™(KERI-220223)

202 50
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M50 Standard Module Lineup
m

SM2488P-M50 SM16S12P-M50 | SM12S16P-M50 | SM28S8P-M50 | SM14S16P-M50 | SM7S32P-M50 | SM16S16P-M50 | SM8S32P-M50

Nominal / Rated 3.49/3.23kWh 4,08 /377kWh 4,66/ 4.31KWh

Energy

Nominal /Rated 555 3500  59.4/552ah 79.2/736Ah  396/368Ah  792/736Ah 158.4/1472Ah 792/736Ah 158.4/147.2Ah

Capacity
Rated Voltage[V] 878 586 439 102.5 512 256 586 29.3
Voltage Range[V] ~ 72.0~99.6 48.0~66.4 360~498 = 84.0~116.2 42.0~581 21.0~291 48.0~66.4 240~33.2
Usable Voltage
Range[V] 75.6~98.4 50.4~65.6 378~49.2 88.2~114.8 441~57.4 220~287 50.4~65.6 252~32.8
(SOC 85% operation)
Design
['\DAII”SeH’er;Or:] 368+305+88 368+350%88 368+396+88
Weightlkg] 19 22 25
Protocol ISO-SPI ISO-SPI ISO-SPI

65 9Vdc 43 9Vdc 73.2Vdc 36.6Vdc 58.6Vdc 43.9Vdc 51.2Vdc

nemlrE R 5.24 [ 4.85kWh 582 /5.39kWh 6.99 / 6.46kWh 815 / 7.54kWh

Energy

Nominal /Rated o, 736an  1188/1104Ah  792/736Ah  158.4/1472Ah  1188/110.4Ah  158.4/1472Ah  158.4/147.2Ah

Capacity
Rated Voltage[V] 65.9 439 732 3656 586 439 512
Voltage Range[V] 54.0~747 36.0~49.8 60.0~83.0 30.0~415 48.0~66.4 36.0~49.8 42.0~581
Usable Voltage Range[V] N - - - - . -
A 56.7~738 378~49.2 330~82.0 315~410 50.4~65.6 378~49.2 44.7~57.4
Design
Dol 368+442+88 368+487+88 368%578+88 368+668+88
[WHD, mm]
Weight[kg] 28 32 38 43
Protocol ISO-SP ISO-SPI ISO-SPI ISO-SP!I

m Bumhan 4giguzs



EV Applications

SV24S8P-M50 | SV12S16P-M50 | SV12S24P-M50 | SV12S32P-M50 | SV12S36P-M50 | SV20S16P-M50 | SV10S32P-M50 | SV7S64P-M50

Energy[kWh] 3.49 3.49 5.24 6.99 7.86 5.82 5.82 815
usable energy 3.25 3.25 4.87 6.5 7.31 5.42 5.42 7.58
Capacity[Ah] 39.6 79.2 118.8 158.4 178.2 79.2 158.4 316.8
Usable capacity 37.2 74.4 1M.7 148.9 167.5 74.4 148.9 297.8
NI 88.32 4416 4416 4416 4416 736 36.8 25.76
Voltage[V]
Voltage Range[V] 72~99.6 36~49.8 36~49.8 36~49.8 36~49.8 60~83 30~415 21~291
Design ‘
Dimension[WDH] 368+305+88 400%460%90 368*578*88 440%595%90 368+487+88 368+668+88
Weight[kg] 20 29 38 42 32 43
Pack
Energy(KWh) 14.0 KWh 21.0 KWh 41.9 KWh 55.9 KWh 62.9 KWh 11.6 kWh 23.3 kWh 16.3 kWh
Configuration 4 modules 6 modules 8 modules 8 modules 8 modules 2 modules 4 modules 2 modules
Pack
Voltage(Vdc) 353.3 353.3 353.3 353.3 353.3 147.2 147.2 Bili5)
Truck Battery Military Robot Battery

b

EV emergency charging battery

QSR800
(105.6kWh)

QLR700 (52kWh)

QLR800O

24V, 2.6kW
(53kWh)

Chiller system

700V, 48.5kWh
Battery System

-
i

QLR400 (29.07kWh)

4.59kWh(51vdc)
_ With 5kW inverter
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E-mobility Applications - AGV, CART, Industrial
21700-M50L-25Vdc series
[ ods | 9751450 | 97516050 | SP7SEP-S0 | 97512050 | SPTSHGP-MSO | SPSTA-MSO | PSSP MED | SPTSISEP-WED | SPSISaP s

Nom.
Energy[kWh] 0.51 0.76 1.02 153 2.04 3.06 4.08 4.59 815
Capacity[Ah] 19.8 297 39.6 59.4 79.2 118.8 158.4 178.2 316.8
Nominal
Voltage[V] 25.8 25.8 25.8 25.8 25.8 25.8 25.8 25.8 25.8
Voltage Range[V] 21.0~29.0 21.0~29.0 21.0~29.0 21.0~29.0 21.0~29.0 21.0~29.0 21.0~29.0 21.0~29.0 21.0~29.0
Usable Voltage 22~28.7Vdc 22~28.7Vdc 22~28.7Vdc 22~28.7Vdc 22~28.7Vdc 22~28.7Vdc 22~28.7Vdc 22~28.7Vdc 22~28.7Vdc
Max. Chg Current 10A 15A 20A 20A 35A 60A 60A 60A 100A
Max. Dchg Current 20A 50A 50A 50A 100A 150A 150A 200A 300A
Dimension[WDH] | 155%325%90 230%580%90 230*480%90 300%385*90 370%385%90 638+148+84 380%470%175 638+201x84 183*470%470
Weight[kg] About 6 About 7 About 8 About 11 About 13 About 19 About 24 About 24 About 45
Protocol CAN2.0A CAN2.0A CAN2.0A CAN2.0A CAN2.0A CAN2.0A CAN2.0A CAN2.0A CAN2.0A
0.51kWh 0.76kWh / 1.02kWh 1.53kWh / 2.04kWh 3.06kWh 4.08kWh / 4.59kWh 8.15kWh
Product m v
e’
21700-M50L-48Vdc series 21700-M50L-36Vdc series
m SP13S/6P-M50 SP13S/12P-M50 SP13S/32P-M50 W10S/8P-M50 W10S/24P-M50
Nominal Energy[kWh] 142 2.84 1.46 4.37
Capacity[Ah] 27 59.4 158.4 39.6 118.8
Nominal Voltage[V] 478 478 478 36.8 36.8
Voltage Range[V] 39.0~53.6 39.0~53.6 39.0~53.6 30.0~415 30.0~415
Usable Voltage 41~53.3Vdc 41~53.3Vdc 41~53.3Vdc 30~41vdc 30~41vdc
Max. Chg Current 15A 30A 60A 20A 60A
Max. Dchg Current 50A 70A 150A 70A 200A
Dimension[WDH] 150%350%200 380+470%264 380%470+264 180%235x84 683%192x84
Weight[kg] about 10 about 17 about 42 about 7 about 22
Protocol CAN2.0A CAN2.0A CAN2.0A
7~9 kWh (48Vdc) 6~9 kWh for golf cart 2.9kWh for scooter (36Vdc*2S)
| F’"‘.
il === G lginii

21700 M50L - 51Vdc series
I e T S T

Nominal Energy[kWh] 4.59 612 917 16.31
Capacity[Ah] 89.1 118.8 158.4 178.2 316.8
Nominal Voltage[V] 515 515 515 515 515
Voltage Range[V] 42.0~581 42.0~581 42.0~581 42.0~581 42.0~581
Usable Voltage 44~57.4Vdc 44~57.4Vdc 44~57.4Vdc 44~57.4Vdc 44~57.4Vdc
Max. Chg Current 40A 60A 60A 70A 120A
Max. Dchg Current 150A 150A 150A 180A 300A
Dimension[WDH] 430%516%90 300%516%264 380x470%264 TBD 425%800%264
Weight[kg] about 26 about 40 about 45 about 50 about 90
Protocol CAN2.0A CAN2.0A CAN2.0A CAN2.0A CAN2.0A
4.59 kWh 6.12 kWh 815/9.17 kWh 16.3 kWh
Product
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LEV Battery Pack

LGOIX|[&F M| 21700 M50L(4,950mAh) | E3 HiE{Z| 4 M
FLIEFNC| EotEl 7|sgoz M, nEtE A= dof HiE2] o T

Module SP20S16P-M50 | SP20S18P-M50 | SP10S24P-M50 | SP10S32P-M50 | SP10S36P-M50 | SP7S64P-M50

Energy[kWh] 5.82 6.55 4.37 6.01 6.55 8.15
usable energy 5.42 6.09 4.06 5.59 6.09 7.58
Capacity[Ah] 79.2 89.1 118.8 158.4 178.2 316.8
Usable capacity 74.4 83.8 m.7 148.9 167.5 297.8
V’;‘l‘t’;‘;gf‘\'/] 88.32 88.32 36.8 368 36.8 2576
Voltage Range[V] 60~83 60~83 30~41.5 30~41.5 30~41.5 21~291
Dimension[WDH]  400%504%90 440+504%90 440%413+x90 440+504%90 440%504%90 400%690%90
Weight[kg] 31.8 354 24.6 31.8 35.4 43.3
Ener};?/((:ll:Wh) 16.3
Configuration 2 modules 4 modules 4 modules 2 modules 2 modules 2 modules
Pack Voltage(Vdc) 176.6 353.3 147.2 73.6 73.6 515

Module Module Module Module
SP20S16P SP20S18P SP10S32P SP7S64P

PACK 11 ~13 kWh (145.2 Vdc) =4 PACK 26 kWh (290 Vdc) PACK 12 kWh (73.6 Vdc) PACK 16.3 kWh (51.5 Vdc)
2modules 4modules 2modules 2modules
connected connected connected connected

in series in series in series in series
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