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1. Product Overview

This document describes the battery system specifications, including battery cells and battery module
controllers, that will provide low-voltage system power output to electric vehicles. Main components of

battery cell/module will be described in specification document.

AR T R GRS | B R R A R RPURRIRR | B B D AR MRS R g .

AR Ry E R AR ERSE pH.

=

1.1.Product Information 7= {E 8.

Module Version Remark
Module Assembly A -
Cell A 50Ah
BMS V4.1 -
Stack A

1.2.Product function = Ij&¢ Cell voltage measurement

The battery system provides power output Fijth 22 % fig 3Rt 5 /%

The battery system has a single voltage detection function  Hijth £ ¢ FL & B A4 ey A6 I 3 A

The battery system has the function of total voltage detection Hiits £ %; FL & & Ha JEAG I 2h B

The battery system has a temperature detection function  Hijth 22 4t F 435 A& Th fig

The battery system has current detection function Hijth £ 45 B4 HL iR A T B

The battery system has charging overcurrent protection function Hi it % 4 .4 75 Hi it i A 47 Th g
The battery system has overvoltage protection for charging Hi it % 4 H 4 78 B J& {2 47 D

The battery system has the protection function of charging over temperature Hijth % % B % 75 st
TR e

The battery system has discharging overcurrent protection function Hijth % % B4 i i i A 47 Th g
The battery system has overvoltage protection for discharging Hiith % 4 B 4% i i ik s £ 47 Th g
The battery system has the protection function of over - temperature discharge Fjth £ 45 2.4 i
IR AR T RE

The battery system has the function of SOC state estimation Hi il £ 4 .4 H AR S5 5 o) fE

>  The battery system has the function of abnormal alarm Hijth & 4t 2 % 55 5 Ih ik

YV VV YV YV V V V

Y V VYV

\4
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1.3.Product Specification

1) Dimension(L x W x H) : 460(L) x 334(W) x 232(H)(see Chapter2 for module mechanical spec.)

2) Weight : Module under 35 kg
3) Battery module Specification in series

Convection

Item Unit | Module Specification Remark
Nominal Capacity %€ 75 & Ah 50Ah @ 1/2C
Actual Capacity SR % & Ah =50Ah @ 1/2C
Configuration fit & - 16S1P
, 0 (Charge),
Operating Temp. Min. °C ,
e 3 -20 (Discharge) @ Temp Sensor
Max. °C 55
Storage Temp. Min. °C -20
AAEIE S Max. °C 55
Nominal Voltage i H & v 51.2 Cell 3.2V
Max. Voltage K HL & % 58.4 Cell 3.65V
Min. Voltage # /) FLJ& Y 40 Cell 2.5V
Nominal Energy Content % %5 & kWh > 256 @ 1/2C
Weight & Kg <35
Resistance Consistency (10s, 25°C, 30%SOC, BOL)
- -15%/+10% DC-IR
P — Bk T
Discharge Operation max current ji H &% K HL i
ge =P " A 100 100 Per 1 module
(10s, 25°C, SOC50%, BOL)
Charge Operation max current 7t B ¢ K LI
9e =P ORI A 100 100Per 1 module
(10s, 25°C, SOC 50% BOL)
Continuous Discharge Operation current %45 i F HL 7T A 50 50 Per 1 modu
(25°C, SOC50%, BOL) er 1 moduie
Continuous Charge Operation current 34E 78 Hi HL i
A 25 25 Per 1 module
(25°C, SOC 50% BOL)
Constant Current: <0.5C
o Constant Voltage:3.65V
Standard Charge 25°C ) FrifE i He -
% (@ ) End Contition(Cut off):
=0.02C
The state of charge(SOC) of the module - SOC 30%+3% before shipping
Self Discharge Rate F jift H %
% Max 3
(SOC 100%, 25°C, Loss/Month, @BOL)
Safety and Reliability %4 i &1 i Compliance with GBT Certificate
QC/T 743 test standard @cell
Min 20MQ/1000VDC
Insulation #% ’
nsulation 4 MO 1 a5ecesec, RH50%
Cooling type ¥ #1752\ - Natural(Passive) (Air Cooling)

RO
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SOC Operating Range SOC T{F 75 [ % 0~ 100%
IP Grade IP 444 - IP67
Calendar Life H Jfj % fir
year 10
(25°C, SOC 100%, EOL 80%)
25°C, 0.5C charge,
Cycle Life 153 % iy >3500 1C discharge, DOD
70%(SOC0~100%)
According to
Capacity at EOL % £ 11 il 42 2 it EOL 70% warranty period,

driving pattern,
temp. profile, etc
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Get powered. Get inspired

2. System architecture &4 %EH

2.1 Battery System Overview

Figure 1. RoyPow 50Ah 16S1P System
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Get powered. Getinspired

2.1 Battery System principle diagram %7 &

{(P+/C~
AR TR
| HHPEERARIR | .
> A EIEETIRS 42580 |
T
> EERKEE | ST
KCU
—> SRERAZ
> THERERHKIC |—»
(25 g% ERwses ] MOSIEEIDI
O HMEBMOSFETHS fermd FEMOSFETH >
SRR
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Get powered. Get inspired

3. Stack

3.1. Mechanical architecture HlLERZEH

2. M8 Thread ,
Positive connector

3. LV connector

Figure 2. SYSTEM ISO View

1.Handle*2

4. M8 Thread Negative
connector

1 Handle {£F Galvanized steel #% %40 2
2 Positive connector 1El 4z 1 M8 Thread connector 1E#% 1
3 LV connector {i /1 4% [ GX16-6 1
4 Negative connector 74 1 M8 Thread connector 111 1
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3.2 Mechanical Interface HlLAR A HE )
Mounting Hole to pack

- quantity:4EA

- Recommended Bolt Size: M8

- Size Hole : 1014

- Recommended Fastening Torque: 12+ 2N

46043
436,513
60 L3 3T ] l-_° \%
D Lo
[:@:': o -t 14
9 — v U-t')
18 3l 3 &
& 8

a
——
il
=1
g
=1

)

1195¢2

434%]
40011

23212
21942

Figure 3. Module Tolerance

Fixation method is recommeded as below table, [E & FEE I T &:

NO. Dimension & Fixation
Dimension X~} (mm) 460(L) x 334(W) x 232(H)
Fixation hole %35 | & distance i 25(mm) ®10 * 14 hole, 436.5(L), 135(W)
Power Interface #7741 M8, M8 Threaded Bolt M8*20 (Ref)
Fastening Torque (12 £2Nm)
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Get powered. Get inspired

3.3 . Battery System Power Interface i Z%i5h /780

M8 Thread Negative
connector

M8 Thread , Positive
connector

Power Interface : M8 Threaded
- Bus-bar material is Copper Alloy
- Fastening Torque: 12+2N

3.4 . Battery System LV Interface Hith ZZEEREO

1) LV Connector view f&EZEREZRILE

6 Pin Connector

Figure 5. LV connector

2) LV Connector Pin Assignment {6 Ei% %23 5|l 5 B2

1 Sn 5V-

2 Sn RS485 B
3 Sn RS485_A
4 Sn 5V+

5 Sn -

6 Sn -
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3.5 . Battery System identification Information Hjth RZRAE R

= 4
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4. EOL TEST

4.1 Production line layout & EOL equipment

EOL Tester#1 & #2

| - Dielectric Strength Test
Satety | + Insulation Resistance Test

Functional

- Cell Voltage / Cell Voltage Deviation
« Module Voltage

- | « Discharge Peak Power & DC-R
Electrical + Cell Voltage / Cell Voltage Deviation
- - * Module Voitage

EOL TEST

Control Rack
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4.2 EOL test sequence & specification

Test Test name Test condition Purpose & Description Specificatio
NO. n
1 Insulation 1000Vdc. 3sec. RT(25 | To verify insulation resistance = 20MQ
Resistance Check | =57C) Soc 30% for module of between HV
A terminal and frame
I E e i T SR 2 Al
f 4 2% BB
2 Module Voltage RT(25+£57C), Soc 30% | To confirm the Module voltage
Check range B4 B RV
Pl F A
3 Cell Voltage RT(25+5C), Soc 30% | To confirm the cell voltage
Deviation Check Deviation in the module
P FL P A A FiMES R B ERE
4 Module Temp. RT(25£5C), Soc 30% | To confirm the module temp.
Sensor Check Sensor operation
PR AR R WINER B AR R A R 1E
=

5.Packing requirements {2 %5k
5.1 Refer to company module packaging design specification 2% A &5 A A3 &

e

5.2 Product packing list /=35 iEH

NO. FE AR P i g = i A BEHE
Part Name Part Number Product Specification | Package Quantity
1 LA S5156 145
2 ARE S4855P001 1pcs
3 SN 548555 S4855S BIRAKERAF | 1pcs
EZBGiNa s AT SN
4 LY SC062 M8-20 =& — 4pcs
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6. Operation Limit

e Temperature limit iR Y5

Temperature limit of Operating and Safety & /E {5 R %4

Limit Item Value Remark
This is to be ensured in an ambient temperature range
Max. storage 80°C e
X. storag AR AL 550573 i A
. This is to be ensured in an ambient temperature range
Min. storage -40°C .
limit Max. 80°C This is to be ensured in a cell core temperature
operation Fiff o R O 7 L P Y T Y
Min. operation 40°C This is to be ensured in a cell core temperature
+oP T A LA YA P 9 Y
Max. 60°C This is to be ensured in a cell core temperature
Operation operation Hff PRAE 2 B 05 P Y L Y
limit Min. operation 40°C This is to be ensured in a cell core temperature
+oP A A 2R 55053 ¥ L

e Voltage limit

Voltage limit of charge and discharge

Limit Item Value Remark
If charge voltage violates 3.7 V, RoyPow cannot guarantee
safety of cell. Cells which violated safety voltage limit have
. not to be used electrically and right after violation and must
Charging . .
voltage 3.7V be changed immediately.
g MR T EER 3.7 V, RoyPow TRAL R Bt ) %
Safoty . ¥R 524 o IR R R M AR A R 22 4 e PR A
imit STEPRER, SASL NS S
If discharge voltage violates 1.5 V, RoyPow cannot
, , guarantee safety of cell. Cells which violated safety voltage
Discharging . . S
voltage 1.50V | limit have to be changed right after violation.
J SR A H LR BT 1.5 V, RoyPow TSR Bt 22
2. 3R 224 v s R A PR e e 406 ST BV B e
. Xerr, iim represents the error limit for voltage limit violations (T
Charging
It 3.65V | =temperature)
Operation | V0149° Xerr, lim 755 2 A FE AR BR i 45 A FR(T =18 5%)
limit
Discharging 250V Xerr, im represents the error limit for voltage limit violations
voltage ' Xerr, lim FRorid z B R R BR 545 R A% R
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Operating and Safety Voltage Limit

= 3.5

L

&

© 2. 1

=

o 2.5
1.9
1.5
1.1

-00 —-40 -30 -20 -100 0 10 20 30 40 50 60 70

Charge Safety
Charge_Operating
Discharge Operating

Discharge Operating
(within 30S duration)

Discharge Safety

Figure 6. Operating and Saftey Voltage Limit

RoyPow confidential / All rights reserved: no part of these pages may be used for any purpose other than for the purpose expressly
permitted by RoyPow. Reproduction, modification, storage in a retrieval system or retransmission, in any form or by any means,

electronic, mechanical or otherwise is strictly prohibited.

Page 15/ 18



Technical Customer Information

50Ah 16S1P Battery System RoyPow:

7. Handling Precaution and Prohibitions of Lithium- lon
Battery Module

HE T AR R U S

Before using the battery module, be sure to read the battery module handling user
manual and precautions.
FEAE A AR 2 B, 155500 R R B AR AL B P P AIE B .
Improper handling of lithium ion battery may cause leakage, heat, smoke, an explosion, or
fire. This could cause deterioration of performance or failure.
Please be sure to follow instructions carefully.
HETHEREASTRIFMR. K& BB, BIERAR. XL IEMREBLEURK
o S NEER YR,
7.1. Storage f#fi&
Store the battery module at room-temperature conditions £ = {8 24 T i 77 FE b AE B
(Could be -20°C~ 55°C, better At 15 ~ 30°C; below 20°C is recommended).
Customer incoming inspection should be completed within 1 month after arrival
date at customer side.
(FTLA-20° C ~55° C, 15~30° C HiF; B UUREKT 20°C).
EFBRELARRE 1A AR
7.2. Safety precautions and prohibitions 2z4:y¥ & I K 28 I
To assure product safety, please list the following precautions in the application’s
instruction manual.
NHR= M EE, EEMHRAFHHS H A EEER.
7.3. Electrical misusage ik
- Use dedicated charger {# /% 78 B 8%
- Use or charge the battery only in the dedicated applications
Bt ARREEHGEHARE R
- Reverse charging is prohibited 2% Jz [5] 7t H,
- Charge current must be controlled by the specified value in the battery
specification 7 H, B It 042 il 72 FR It = A e R 4E
- Cut-off voltage for charging must be 58V (3.65V x 16) 7t Hi#&k 1% A58V (3.65V x 16)
- Charger must stop charging battery by detecting cut-off current specified in the
battery specifications
76 E 4% 8 i A B 8 RE K L BRI SR AS Lk 78 B E Tt R
- Discharge current must be controlled by the specified value in the product
Specifications i B FELIAE D5 A4 il 78 7= f L8 R RSB Y
- Cut-off voltage of discharging must be over 40V (2.5V x 16)
J AR 1 L R A R I 40V (2.5V x 16)
- Use operating voltage under 3kVpeak Isolation f#F 3kV peak F&EE T K L/EHE

7.4. Environmental misusage *#iZikH
- Don't leave the battery near a fire or heat sources N4 BB JHUZE K J5 BRPIE T
- Don't throw the battery into a fire N EH2 B 3555 k B

- Don't immerse, throw, and wet the battery in water / seawater

ANER IR K P B K
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7. 5. Others

- Don’t store metallic objects such as keys or screwdriver near the cell
ANER IR BIR 22 T] 35 S R W i A7 THUFE e L

- Don't short circuit (+) and (-) terminals with metallic object intentionally
ANEWEHERY R (+)M(-) 3R T

- Don't pierce the battery with a sharp object such as a needle or screwdrivers
ARG ZR T st BRR 22 TR 2F H it

- Don't heat a part of the battery with heating objects such as a soldering iron
NEL R R BRSE N P44 n i FRL L ) — B )

- Don't hit the battery with heavy objects such as a hammer or heavy weights
NE R EYindE TR E YT Rt

- Don't step on the battery and throw or drop the battery on the hard floor

THZ)BRE RN b, o E R 7 AR A

- Don't disassemble the battery or modify the battery design including electric
Circuit NEHFE BB ERMKRIT, SRFEER

- Don't solder anything on the battery directly A~ 2 B /28 b _E KRR

- Don't use seriously scar or deform the battery Z~Z 4 ™ &R 83 T Hith

- Don't put the battery into a microwave oven, dryer, or a high-pressure container
RNER BEHBAREL S BTV SRR EEST

- Don't disassemble the battery by customer. i&4) E T3+ 8 fiith ..

- Don’t put into the water. REBRAKH.

- Don’t expose the water splashing condition. A ERZFEEIR/KKIFAE .

- Don’t expose the heavy humidity condition. A EREEFIBIFEH .

- Don’t use after drop accident BAYS S5 152718

- Before using charger, be sure to read the charger’s user manual.
fEFFE AR E0, TE 55 BT B AR A A B

- Before installing and removing the battery from application, be sure to read
the application’s user manual
EMNR AR P ZBEMB R AT, H5URENARERAE T3

- If the cell or module needs to be stored for a long period, the cell or module should be
removed from the application and stored in a proper place under room temperature
conditions. 3 5f et ERARER T8 BACHT [R) 74k, U MK eVl BRAR R N 2 7 e AR BR

HESEFG T FEEEANAME.,
- While the battery is charged, used and stored, keep it away from object

materials with static charge HEJBFSE. fEFH. REAERT, RIS H & DA A1 AL
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7.6. Warning %%
- Stop charging the battery if charging isn't completed within the specified time.
AR E W [ A e TR, T IEIEFE
- Stop using the module if the battery becomes abnormally hot, develops an odor,
becomes discolored, becomes deformed, or develops any other abnormal
conditions during use, charge, discharge, or storage IR EHMAEM . FoH BEK
EAEIETHIARE R RKR. 6., BREREMREFERL, FELEREDR.
- Keep away from fire or hot heat sources immediately when a leakage or foul
odors are detected. If liquid leaks onto your skin or cloths, wash it out with plenty
of fresh water immediately. 24 & BiA MR ERFBRAT, NG B K IFER PR . 0 Bk
MR B R B R L, LRI R ERIE KM%
- If liquid leaks from the battery and gets into your eyes, don't rub your eyes.
- Wash your eyes out with plenty of clean water and seek medical attention
Immediately. fRBAAMNERLIRHENBRE, SERRE.
FASLED R BRE KB, I3 RESTRE.
- If the terminals of the battery become dirty, wipe them with a dry cloth before
using the battery module .45 BB s FAE T, 7R B fTA T AT F.
- The battery can be used within the following temperature ranges. Don't exceed
these ranges: -20 ~ 55°C at temp sensor. Cover terminals with proper insulating
tape before disposal.
R AL TREBENMCER, FEBETREERE:-20 ~55C.
BT 28, &SR AZRH R &N T
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