ApxaHreAbck (8182)63-90-72
AcTaHa (7172)727-132
AcTpaxaHb (8512)99-46-04
BapHaya (3852)73-04-60
BeAropoa (4722)40-23-64
BpsHck (4832)59-03-52
BAaaauBocTOK (423)249-28-31
BoArorpaa, (844)278-03-48
Boaoraa (8172)26-41-59
BopoHex (473)204-51-73
EkaTtepuHbypr (343)384-55-89
UBaHoBoO (4932)77-34-06

WxeBck (3412)26-03-58
UpkyTck (395)279-98-46
KasaHb (843)206-01-48
KaAuHuHrpaa, (4012)72-03-81
Kaayra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KpacHoaap (861)203-40-90
KpacHospck (391)204-63-61
Kypck (4712)77-13-04
Avneuk (4742)52-20-81

Kuprusus (996)312-94-26-47

MarHuToropck (3519)55-03-13
Mocksa (495)268-04-70
MypMmaHck (8152)59-64-93
Ha6epexHble YeAHbl (8552)20-53-41
HuxHui Hoeropoa, (831)429-08-12
HoBoky3HewLk (3843)20-46-81
HoBocubupck (383)227-86-73
OMck (3812)21-46-40

Open (4862)44-53-42

OpeHb6ypr (3532)37-68-04

MeHsa (8412)22-31-16

Poccus (495)268-04-70

Mepmb (342)205-81-47
PocToB-Ha-AoOHy (863)308-18-15
PasaHb (4912)46-61-64

Camapa (846)206-03-16
CaHkT-MeTepbypr (812)309-46-40
CapaTos (845)249-38-78
CeBacTonoAb (8692)22-31-93
Cumdbeponoab (3652)67-13-56
CMoAeHcK (4812)29-41-54

Coum (862)225-72-31
CraBponoAb (8652)20-65-13

KasaxcTaH (772)734-952-31

www.sft.nt-rt.ru | | sfg@nt-rt.ru

CypryT (3462)77-98-35
TBepb (4822)63-31-35
Tomck (3822)98-41-53

TyAa (4872)74-02-29
TiomeHb (3452)66-21-18
YAbSAHOBCK (8422)24-23-59
Ydba (347)229-48-12
Xa6aposck (4212)92-98-04
Yeaa6uHck (351)202-03-61
Yepenosew, (8202)49-02-64
fipocAaBAb (4852)69-52-93

TexHu4yeckue XapaKkTepucTUKM Ha
BbICOKOBOAbTHYIO U HU3KOBOAbTHYIO CUCTEMDbI
AUTUN-UOHHDbIX OKKYMYASITOPOB AAS
BHeAOpPoXHMKoB cepun ARROK



MODULAR SOLUTION

LOW VOLTAGE LITHIUM-ION BATTERY FOR OFF-ROAD VEHICLES

ARROK?® is a scalable battery solution developed by for the unique

requirements of off-road industrial vehicles.

ARROK® is based on cells using
lithium nickel manganese cobalt
oxide (NMC) chemistry. The cells are
integrated into a specialized battery
design to ensure a high level of safety.

Our cells offer best-in-class energy
density and operate reliably over

a long cycle life and a wide range

of temperatures.

‘) Typical industrial applications

e Construction & mining

e Agriculture

e Material handling

e Urban equipment

e Ground support equipment
e Port equipment

(,Typical usage
e Traction for off-road electric vehicles
e Power for auxiliary equipment

) Key benefits

e Capability to use the same product for different vehicle
models to avoid unnecessary development costs

e Increased availability and uptime thanks to on-vehicle
fast charging with no need for battery swapping

e Optimized TCO with reliable low- maintenance system

e Future-proof system thanks to in-house chemistry
updates

) Keyfeatures

e Scalable in voltage and energy

e Ultra-compact design

e Fast charging

¢ | ong life

¢ Robust casing ready to install directly in vehicle chassis

ARROK® low voltage features
e Stand-alone battery

e Perfect solution for 48 V.and 96 V
powertrain

e Energy scalability from 4,2 kWh
up to 100 kWh




‘, Technical characteristics

Max number of ARROK® in series

"% Max number of ARROK® in parallel
g’ Max scalable voltage
S Max scalable energy
Battery Management System

w Capacity at C/5
o Nominal voltage
i 100 % SOC voltage
Ego 0 % SOC voltage
ZCR Energy
S % Volumetric energy

Gravimetric energy
Width

Height

Depth

Weight

Cycling performance

Operating temperature
Storage and
transportation temperature

Safety
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o

Performances & robustness

Standards

Electromagnetic compatibility
Quality & environment

2

12

118V

100 kWh
Integrated

82 Ah
51V

57V

45V

4,2 kWh
216 Wh/L
123 Wh/kg

320 mm
127 mm
477 mm
34 kg

2 500 cycles

(80% DOD 1C/1C cycle)
- 30°C to + 60°C

- 40°C to + 70°C

IS0 26262, IEC 62619, ECE

R100-02, UN 38.3 (transport)
IEC 62620, I1SO 16750,
1ISO 12405, 1SO 20653
ECE R10, EN 61000, ISO 16750
IS0 9001, 1SO 14001

‘, ARROK® current limits vs temperature

A
200
150

-50 Full discharge power down to -25°C

-30 =20 =10 0 10

— — Charge 10s

—— Charge continuous

- = Discharge 10s

— Discharge continuous

Safety features

e |S0 26262 - ASIL B

e |P2x connector with poka-yoke
e Handling unit <60V

System features

e HMI LED indicator

e Constant power function

e Charge in workshop without COM

Mechanical features

e Versatile fixing

e Robust aluminum construction
e Improved heat dissipation

©
&
O

BMS features

e CAN J1939-2020 standard

e UDS standard for diagnostics
¢ Single-chip monitoring

cousenffesicn

‘, ARROK® LV Battery integrates

e Battery Management System
(Self-power supply)

e Voltage, current & temperature
monitoring

¢ Protection devices and pre-charge

¢ Passive balancing

48Vor96Vv COM Bus

BL ¢

x 12in parallel




MODULAR SOLUTION

HIGH VOLTAGE LITHIUM-ION BATTERY SYSTEM FOR OFF-ROAD VEHICLES

ARROK?® is a scalable battery solution developed by for the unique

requirements of off-road industrial vehicles.

ARROK® is based on cells using
lithium nickel manganese cobalt
oxide (NMC) chemistry. The cells are
integrated into a specialized battery
design to ensure a high level of safety.

Our cells offer best-in-class energy
density and operate reliably over

a long cycle life and a wide range

of temperatures.

‘) Typical industrial applications

e Construction & mining

e Agriculture

e Material handling

e Urban equipment

e Ground support equipment
e Port equipment

(,Typical usage
e Traction for off-road electric vehicles
e Power for auxiliary equipment

) Key benefits

e Capability to use the same product for different vehicle
models to avoid unnecessary development costs

e Increased availability and uptime thanks to on-vehicle
fast charging with no need for battery swapping

e Optimized TCO with reliable low- maintenance system

e Future-proof system thanks to in-house chemistry
updates

) Keyfeatures

e Scalable in voltage and energy

e Ultra-compact design

e Fast charging

¢ | ong life

¢ Robust casing ready to install directly in vehicle chassis

ARROK?® High voltage features

e Battery sytem with modules
and powerbox

e Suitable up to 882 V powertrain
e Energy scalability up to 750 kWh




‘, Technical characteristics

Max number of ARROK® in series

>

'§ Max number of ARROK® in parallel
3’ Max scalable voltage
S Max scalable energy
Battery Management System
w Capacity at C/5
_ 8 :.: Nominal voltage
224 100 % SOC voltage
EZO 0 % SOC voltage

z oL E
5 nergy
S« Volumetric energy

Gravimetric energy

Width
Height
Depth
Weight

Cycling performance

Operating temperature
Storage and
transportation temperature

Safety

Performances & robustness

Electromagnetic compatibility
Quality & environment
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‘, ARROK® current limits vs temperature

-30 =20 =10 0 10 20

— — Charge 10s

—— Charge continuous

- = Discharge 10s

— Discharge continuous

ApXaHreAbck (8182)63-90-72
AcTaHa (7172)727-132
AcTpaxaHb (8512)99-46-04
BapHayAa (3852)73-04-60
BeAropoa (4722)40-23-64
BpsHck (4832)59-03-52
BAaaamnBocTOK (423)249-28-31
BoArorpaa, (844)278-03-48
Boaoraa (8172)26-41-59
BopoHex (473)204-51-73
ExaTtepuHbypr (343)384-55-89
UBaHoBo (4932)77-34-06

WxeBck (3412)26-03-58
UpkyTck (395)279-98-46
KasaHb (843)206-01-48
KaaunuHrpaa (4012)72-03-81
Kaayra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KpacHoaap (861)203-40-90
KpacHospck (391)204-63-61
Kypck (4712)77-13-04
Avneuk (4742)52-20-81

Kuprusus (996)312-96-26-47

5

12

882V

750 kWh

In powerbox

82 Ah
51V

57V

45V

4,2 KWh
216 Wh/L
123 Wh/kg

320 mm
127 mm
477 mm
34 kg

2 500 cycles
(80% DOD 1C/1C cycle)
- 30°C to + 60°C

- 40°C to + 70°C

IS0 26262, IEC 62619,

UN 38.3 [transport],

ECE R100-2 compatible

IEC 62620, 1SO 16750,

ISO 12405, ISO 20653

ECE R10, EN 61000, IS0 16750
IS0 9001, 1S0O 14001

Full discharge power down to -25°C

MarHuToropck (3519)55-03-13
Mocksa (495)268-04-70
MypMaHck (8152)59-64-93
HaGepexHble YeAHbl (8552)20-53-41
HuxHuii Hosropoa, (831)429-08-12
HoBoky3Hewuk (3843)20-46-81
HoBocuGupck (383)227-86-73
OMck (3812)21-46-40

Open (4862)44-53-42

OpeHb6ypr (3532)37-68-04

MeH3a (8412)22-31-16

Poccus (495)268-04-70

Safety features

e |S0 26262 - ASIL B

e |P2x connector with poka-yoke
e Handling unit <60V

Powerbox features
e HVIL

¢ Insulation monitoring
e Pre-charge

Mechanical features

e Versatile fixing

e Robust aluminum construction
e Improved heat dissipation

©
¥
O

BMS features

e CAN J1939-2020 standard

¢ UDS standard for diagnostics
¢ Single-chip monitoring

cousenffesicn

‘, ARROK® HV Module integrates
e Voltage, current & temperature
monitoring
¢ Passive balancing
‘, ARROK® Powerbox integrates
e Battery Management System

(external power supply)
e Protection devices and pre-charge
* High Voltage Interlock Loop (HVIL)
e Insulation monitoring

HV Bus COM Bus

ﬁ

Mepmb (342)205-81-47
PocToB-Ha-AOHY (863)308-18-15
Psa3aHb (4912)46-61-64

Camapa (846)206-03-16
CaHkT-MNeTepbypr (812)309-446-40
CapaTos (845)249-38-78
CeBacTonoAb (8692)22-31-93
Cumdbeponoasb (3652)67-13-56
CMOA€EHCK (4812)29-41-54

Coum (862)225-72-31
CTaBponoAb (8652)20-65-13

KasaxcTau (772)734-952-31

www.sft.nt-rt.ru | | sfqg@nt-rt.ru

CypryT (3462)77-98-35
TBepb (4822)63-31-35
Tomck (3822)98-41-53

TyAaa (4872)74-02-29
TioMeHb (3452)66-21-18
YAbsiHOBCK (8422)24-23-59
Ydba (347)229-48-12
Xa6apoBck (4212)92-98-04
YeAa6uHck (351)202-03-61
Yepenosew, (8202)49-02-64
fiIpocAaBAb (4852)69-52-93
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