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Chapter 1 BMS System Overview

BMS REME S KA . b PR ANAF ity L vt 2H 7 A A O 2 R A5 R 00, PRI FEth
IR a . AT PRI E 1.

The BMS can collect, process and store the information data of the battery pack
during use in real time to ensure the safety, availability and stability of the battery

pack.
1.1 IABEEBERR BMS ZIREETRI /T

1.1 Introduction to Lithium Smart BMS Function

R RERR BMS B 7 H A AR L R AR, IR JEREE, MRS AR
Gb, TR T RSN . GPS sE A SRR FIth (W /R D« A EE A
W R A S B E R TRe, i 1-1 PR

In addition to the basic functions of single voltage collection, temperature
collection, current collection, etc., the Lida Smart BMS also developed passive
equalization, GPS positioning and remote control battery (power off/recovery),
capacity management and Bluetooth communication monitoring battery information.
And other advanced features, as shown in Figure 1-1.
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Through the real-time collection and analysis of the battery data, the BMS
controls the battery to work in the proper working condition through passive
equalization management, charge management, and discharge management. The
system has a rich external interface, which can meet the application requirements of
various occasions. The interface includes: voltage acquisition input interface,
temperature acquisition input interface, CAN2.0/485 interface, power display light
board interface, Bluetooth communication interface and digital input detection.

Interface.

1.2 IAHEBERR BMS FEIHE (Daly Smart board main function)

2% 1-1 DL-R32S KA B - E I fE

5 i H mode N4 content #VE remark
item
1 LB 415 77 X Wezh Bt P B 35mA
Battery balancing Passive balancing Balancing current 35mA
mode
2 fifi 238 TH 7 3 CAN2.0 #I1 RS-485 /
Hardwired AN2.0&RS-485
communication
v s 1 AR 28 RN GRS W g% —
R 7 P
e MIREREN
Remote W57 /GPS ]
3 o Bluetooth and GPS in the port
communication Bluetooth /GPS )
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method
access
— 4 5 % LED 4T, FE=RATAC
e . F 20%M1 HL &
oL LR AT B LED &5 ° o
4 o ) ) There are 5 LED lights in total,
Power indicator board LED displaying )
each of which represents 20%
of the power.
TR A N i e il .
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BHRLTT RS J1Ez TRIG+S TRIG-5]
Key switch activation Short TRIG+TRIG pin
485 % 485 activation /
s CAN & can
Wi 7 3 - /
° Activation mode activation
C N, Y 4 ) V
st fil R AT AR S1 HEAT
KT BRI IS Light ) i
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Chapter 2 DL-R32S Collection module

2.1 DL-R32S KA connection DL-R32S module.
DL-R32S KAEEMH, &M T HIAZ BB MAERE G, (RUFEEE 24

2.1 The DL-R32S acquisition module is suitable for electric traffic and grid energy
storage occasions to ensure the safe use of the battery.
2.1.1 DL-R32S RAEMHL T GEFEAR
2.1.1 DL-R32S Acquisition Module Function Indicators
# 1 DL-R32S KA 3 24
Table 1 DL-R32S connection module main parameter

TIPS BARZH Fws RE s
- : I #1E Remark
item Technical parameters | System specification Tolerance

P A ) A
1 Battery detection 32 /
string
NiR Rl P
2 Temperature 6 /
detection points
3 HLL -100~100A < T2%@FS
B FL It L
4 . 0~4.5V +15mv
Single cell voltage
VA LR
5 Battery pack total 0~150V T1v
voltage
I Ko
6 S -40~100°C +2°C
temperature check
SOC iy
7 1 ﬁ. 0~100% <10%
SOC estimation
1B TAREE AT #E
Normal operating
8 <15mA /
mode power
consumption
PR FE
9 < 300uA /
Sleep power
TAFRE
10 Operating -40~85°C /
temperature
TARRSE
11 . 0~90% /

Working humidity
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2.1.2 DL-R32S REMAMNE R~ L H &

ADL-R32S collection module dimensions and weight

155

AR

2-1 DL-R32S RAEMREL 45 14 )]~
Picture 2-1 DL-R32S collection module structure size chart

B 274g+5g (16 /> Mos &)
Weight 274g+5g ( 16pcs mos)

2.1.3 DL-R32S KM O & X

3.1.3 DL-R32S collection module interface
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Picture 2-2 DL-R32S collection module signal interface definition map
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2.1.3.2 DL-R32S SRAEMRIHHZ [ 78 3K
# 2-3 DL-R32S RAEMHLIE M58
8O TheE PIN iR £ E remark
5517 ANHhIE
817 L 517 A IEK
17th battery positive
55 18 ANHth IE
818 5 % 18 A HLhIE K
)1 LR 18th battery positive
i 55 19 it E A%
Pyt B19 3 N
19th battery positive
J1 Battery
collection
% 30 NHY
balancing B30 14 * ERILIE B
. 30h battery positive
interface W 31 NI
B31 15 I
31th battery positive
5 32 MHIIE
832 16 5% 32 B IERR
32th battery positive
ERYiN S Nl
BOO 1 A
battery total negative
1A IbIE
BO1 5 % 1A HIBIERK
> (HILAE 1th battery positive
J YK o :
v % 2 A I IERY
Pyt B02 3 N
2th battery positive
J2 Battery
collection
55 14 NHLY
balancing B14 15 % I IE
. 14th battery positive
interface o 15 At I
B15 16 % l
15th battery positive
55 16 AN IE
816 17 % 16 A HIERK
16th battery positive
GND 1 WP R /GPS it L Y b
Bluetooth module / GPS
power supply ground
POW_3.3V 2 W B L F Y 3.3V
J4 (T /GPS Bluetooth module power
B supply 3.3V
J4 Bluetooth / 15V 3 GPS fi Ak By R Y 15V
GPS moduel 3 GPS module power
interface supply 15V
BLU_DRV 4 GPS il b F /P &2
GPS control power off /
recovery
URAT_TX2 5 WA 27 3 VA R 3% iy
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Bluetooth communication
sender
URAT_RX2 W 27 i A O
Bluetooth communication
receiver
TRIG+ b CEE TN A 1A 2 A,
15 CHRTF O 1 activate input pin RIAT 0% BMS
J5 Key switch TRIG- T
Activate output pin
GND T AR P R 5
Light board power supply
ground
POW_3.3V KT A F R I 3.3V
Light board power supply
- 3.3V
’;?ﬁiﬂj 51 kR
Light board button
K LED_51 H5®A
J6 External
power display oth lamp
. LED_41 34 BLT
light board
port 4th lamp
LED_31 B3 =T
3th lamp
LED 21 B2 =T
2th lamp
LED_11 BT
1th lamp
NTC1 Tl B2 25
17 G EAE 1# temperature line
AN 1) GND T B2 N L2
Temperature Temperature line common
sensor input level
port NTC2 2 2K
2# temperature line
NTC5 SHi B2k
18 (IR JEAL I 5# temperature line
FRE NI ) GND 2 AR
(temperature Temperature line common
sensor input level
port NTC4 AR LR

4# temperature line
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UART_RX1 1 485 i IR
485 communication
receiving end
UART_TX1 2 485 I K 1% b
PX (485/CAN ——
D 485 communication sender
HT = N
GND 3 A T F Y
PX (485/CAN o
o Communication power
Communicatio
ground
n Interface =
CAN_H 4 CAN UK
CAN high communication
CAN_L 5 CAN %
CAN Low communication
=N
All 1 ﬂ:i’éi’fm?
Switching signal
=N =
Al2 2 3?9% %{”ﬁ
Switching signal
=N =
DI1 3 3?9% %{“ﬁ
Switching signal
=N
DO1 4 HREIES
P1 ( 485/CAN Switching signal
H iR ) b
TR Vee Ex . HhHE LI
P1 - External power ground
P1 ( 485/CAN HhE LY
T GND_EX 6
Communicatio External power ground
n Interface Ik P2 i i
RLY1A 7
Relay control terminal
2k P A% 1) i
RLY1B 8
Relay control terminal
20k P A% 1)
RLY2A 9
Relay control terminal
Ik 23 2| it
RLY2B 10 Ak PR R i

Relay control terminal
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3.1 RGLE K

3.1 System composition

ARG H DL-R32S TRIFAR . HLIB AN 78 FL 8/ ORI A, WK 3-1 RGiAE
B, 8] I ERAP AR % 4 HE DL Bk AT

The system is mainly composed of DL-R32S protection board, battery and
charger/load. As shown in the system layout diagram of Figure 3-1, the same
protection board is used according to the following connection method.

——————
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' B ; @ FEAEETARAT
Vit s SERE R
] ﬁ i
: o werzt: B[
1
: ESEy
‘h - - —,l
wounB-
S AL
B-: 1% E) B A IR P EEE S35 IR FE R 38 1 1R

CN1 (H#%) : SRIFIREBERNGT CERIRT)
Bl 3-1 RGiEdora

3.2 RGBT H

3.2 System wiring steps

1)%%%?&&%(%@%&)@%M@ﬁAW

2) HER MR EESE B-IHUG, 27 2 MREGERS | & Wit b, Ja ik ok Es:
— R R IR BRI IR S, FHEHEE ISR ARSI

3) R SERA, BRI B+, B-HUES B, P-HSER G, AR RIORT R
TAFIES ;13 IS 128 b iR A

4) PREVRIARI . SoikHEL, FREh 1 B

1) First protect the B-line (blue thick line) of the protection board to
the total negative pole of the battery pack;

2) The cable is connected from the thin black line to B-, the second
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line is connected to the positive pole of the first string of batteries,
and the positive pole of each string of batteries is connected in turn;
after confirming that the wiring is correct, insert the cable into the
protection board;

3) After the wiring is completed, measure whether the battery B+,
B-voltage and B+, P-voltage values are the same, the same as the
protection board works normally; otherwise, please re-operate
according to the above;

4) When removing the protection board, first pull out the cable and

then remove the power line B-.
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U0 DALY BMS-V1.0.0 {5 FH (%
4.1 AN DB

4.1 PC software function

AL DALY BMS-V1.0.0 Dhfig = £ AN Kl Bk, ZHKE. £
B, TR, sk R BMS FH2 .
1. M SRR BRGNS, RERBs. A, BB ESE BIR K,
2, R EAZALIE SR EAE R
3. A S HURHE;
4. BMS F+&.
The function of the host computer DALY BMS-V1.0.0 is mainly divided into six parts:
data monitoring, parameter setting, parameter reading, engineering mode, historical
alarm and BMS upgrade.
1. Analyze the data information sent by each module, and then display the voltage,
temperature, configuration value, etc.;
2. Configure information to each module through the host computer;
3. Calibration of production parameters;
4. BMS upgrade.

4.2 BAIHLEIAE R

4.2 Use of the host computer

WA EAIHLECE, RO e AT B s, IR EAALE R T A
— i RS 485 H LIEERE, bt CAN2.0 HEAT L
4.2.1 RS-485 %% USB 14z LAl
IR 4 RS-485 ¥ USB L L) TX 5] JEIAN RX 5|5 DL-32S L1 Px i 1+
UART_RX 1 UART_TX i##%, #RJ5 RS-485 #% USB i 5 pC AT @ IERE,
PRAEAFH 5 B T0 R s
IR 22%% RS-485 % USB BEHUR {3k ZN, £ PC Ui b “E I HEATIRS) FEE
B, WRORIREN CERR T 3wd
W= T BN (il 4-1 O ED , AR SET I BRI,
LATEH OBE, BS54 RS-485 % USB (IR &) COM 5,  “PifER” ik
“9600” , ARJEHEFHT H4TIFEHROY
By using the host computer software, data monitoring can be performed on the
battery pack. There are two ways to connect the host computer. One is the RS 485
serial port connection, and the other is CAN2.0 for connection.
4.2.1 RS-485 to USB connection host computer
Step 1: Connect the TX pin and the RX pin on the RS-485 to USB module to the
UART_RX and UART_TX in the Px port on the DL-32S, and then connect the RS-485 to
USB module to communicate with the PC to ensure the hardware part. The
connection is correct;




Qz; TREAEE FEIRAT)

DALY DL-R32S 2R FAR Rev 1.0

Step 2: Install the RS-485 to USB module software driver, and “Manage” on the PC
to download and update the driver to ensure that the driver has been downloaded
and installed correctly.

Step 3: Open the upper computer software (as shown in Figure 4-1 serial port), there
are two ways to open the upper computer,

If serial port setting is made, the serial port number is the COM number of the
RS-485 to USB device, the "baud rate" selects "9600", and then click "Open Serial
Port" in the interface;

B
9600

Foee el Al

K41 B E

4.2.2 CAN %2 EA7#L  CAN Connect to the host computer

B ¥ CAN & L) CAN_H 5] JHIF1 CAN_L 5112351 5 DL-32S ) Px 3 1 o
CAN_H Al CAN_L ##2, A5 CAN &5 PC #HAT @ IR, A RAE1REE I E 4
ik

PR i CAN FEIRPFIEE), 16 PC U b IR HE(THE) FAREHE, iR
2 ELIE R B

BB = T BV (nfd 4-2 CAN BEED . CAN B MEE CAN BT 2 ¢
RS, “HARI 7 EEFE 07, “CANIEIE” EIE 07, MR %ERE “250kbp7;
Step 1: Connect the CAN_H pin and CAN_L pin on the CAN box to CAN_H and CAN_L
in the Px port on the DL-32S respectively, and then connect the CAN box to the PC to
ensure that the hardware part is connected correctly.
Step 2: Install the CAN box software driver,and “manage” on the PC to download
and update the driver to ensure that the driver has been downloaded and installed
correctly.
Step 3: Open the PC software (as shown in Figure 4-2 CAN setting), the CAN device
selects the model supported by the hardware CAN, select “0” for “Device Index”,
“0” for “CANChannel” ,andselect “Baud Rate” .250kbp";
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CANiZE:
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CANjHiE:

K 4-2 CAN % &
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4.3 s s

IR 1 Dy Fth SR B R A R

Bl 2 it 5t/ e AR IE R I B o, R IR(E R TBORRES, R
78 HUIRAS

Kb 3 9 SOC, HL i3RI (1) AT FH FRIRAE 27 s

Elrh 4 N ESR, AT RAR S E B,

el rh 5 g B HDIRAS R B, S5 e /e 1K RS F b P e AB DA SO AT B L e v /e IR
A P IR REARL DA SO A B SRAE LI R B SREAEIR N IR & BMS life
B+ FETEH MOS & TT RARA AT DI/DO i AT IS B Al

Kb 6 NRARHE, BoREAN mV, KREEIR 48 5 K HL R AE

b 7 R, ORRER R 16 £ BRI EEAE

e midiE B R g, AT T RS R

In the drawing, 1 is the total voltage value displayed by the battery;

2 is the current value display of the battery and the load/charger connection, the
positive value is specified as the discharge state, and the negative value is the charge
state;

In the figure, 3 is the SOC, and the remaining available current value of the battery is
displayed;

In the figure, 4 is an alarm list, and the current alarm display is displayed;

Figure 5 shows battery status information, highest/lowest single cell voltage value
and corresponding position, highest/lowest cell voltage temperature value and
corresponding position, number of collected battery strings, number of collected
temperatures, remaining capacity, BMS life value, charge Discharge MOS tube switch
state and DI/DO input switch quantity detection;

In the figure, 6 is the cell voltage, the display unit is mV, and the maximum can
display 48 string cell voltage values;

In the figure, 7 is the battery temperature, which can display a maximum of 16
strings of monomer temperature values;

Note: You can switch between Chinese and English by clicking the “+#” in the upper
right corner.
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4.4 ZHNE

4.4 Parameter Setting

BIrh 1 AW SUE S B TR ERIAUE AR, TFERE LRGN T RE, &
M2 SsoC HIiH5;

BUE B g AR ISR AR AT W B, — B = a i B Rk 3.6V, BERREKEE
WHEK 3.2V, KR E N 2.0V;

el rh 2 980T 5 WU S ST A e 2 AR IS AN R B il R ROk e &, T ik A S5 1)
AP 2 7 78 RS T 1EAT

Kb 3 A B2, TR 2

Kl 4 TR ORI FR . — AR E T FRIR Y 10 %

HE S RE LR . AR 92 PR DL-32S #ibk I F i SRAE BB R X E

Bl 5 % E H SRR A], 4 DL-32S fih 5 485/CAN Joil )5, BUE A 78K
R, E AR, e RIRKAE, HIR R E RN EfE, DL-32S
S HEARIRBL

FL T AR 7 AR 4 25 7 R SRR HEAT W L

R SR A T W B =R R, o AR R . = o i ERTR B

L PR AR A KA TT RN A% T S5 s

Bl 6 R AR B0 B S BRSO AN, SRR Fh A BRI R B IR R A
£

Kb 7 AR R G S MBS, FIARYE % P BB RRI AT R B

Kl 8 A EE soc (RfFMLE) BIEUE, nIiXE RTC K], 5y DL-32S (R4
IFIA], S TR A7 B TS T PC i i TA]— 2

Bt 9 —REENEE, ZREE NG ERSE ARG J0bE, "
— GRORN 2 A e R AR A

In the figure, 1 is the rated capacity of the battery: the rated capacity of the battery
can be set, and it needs to be set according to the actual situation, otherwise it will
affect the calculation of SOC;

Rated voltage: set according to the type of battery, generally the default ternary
battery is set to 3.6V, lithium iron phosphate is set to 3.2V, lithium titanate is set to
2.0v;

In the figure, 2 is the equalization turn-on voltage, and the equalization turn-on
voltage difference is set according to different battery types, and the premise of
trigger equalization is performed under the state of charge;

In the figure, 3 is the total charge when charging, the total discharge time:

In the figure, 4 is the short-circuit protection current: generally set to 10 times the
discharge current;

Current sampling resistor: set according to the current sampling resistor on the
actual DL-32S module;

In the figure, 5 sets the automatic sleep time. When the DL-32S module has no
communication with 485/CAN, or there is no charge/discharge current, no charger is
connected, after the above conditions are met, and after the set time is reached, the
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DL-32S module will Enter sleep mode;

The battery production date is set according to the customer's requirements;

The battery type can be set to three types, respectively, lithium iron phosphate,
ternary lithium or lithium titanate;

The battery operation mode has a long press switch and a short press switch;

In the figure, 6 is the number of acquisition boards set to the actual number of
acquisition chips, and the number of collected battery strings and the number of
collection temperatures;

In the figure, 7 is the firmware index number and battery code, which can be set
according to the requirements of the customer;

In the figure, 8 is the value that can change the SOC (available power), and the RTC
time can be set, which is the acquisition time of the DL-32S, and the time position
can be set to be consistent with the current PC end time;

In the figure, the first level alarm is only the alarm, and the second level alarm is the
most serious fault. If there is only one level of failure, the primary and secondary
fault values can be set to the same value.

#E epnE RERE SECE SERE AeRds fEids EEdh @%idk SOCHE SOCHE FRIdE WRNE WEdd g

Q
- —

K 4-4 SHKE T
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4.5 ZHEEEL

4.5 Parameter Reading

XAHRSHATRE VG, £ “SH0E it — Sl S8 5 A
171 o

After setting the relevant parameters, further confirm that the parameters are
written and stored in the "Parameter Read" page.

Rt R (E

B =1 iEAT (3]

Rt 4 = HA

K 4-5 Z KT
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4.6 TFERR L

Engineering mode

it B2 A DL-32S A HCRAES R . L. ARARINEE. LED B/~ A DI/DO
Difg, #RIER LRI ARt B I, 75 ZI0 A N R B D e HEAT A -

Ensure that the total voltage, current, sleep function, LED display and DI/DO
functions collected by the DL-32S module before shipment are correct.If an
abnormality is detected, the corresponding acquisition function needs to be
calibrated.

Tiztast k=

B a BASEO | SRR [ BN ]
BT S TS T . 8

K46 LXMW Engineering mode

4.7 JJj sh

4.7 Historical alarm

FEP SR U F, DL-32S BitkAef7Af 1000 2% kAt )&, BE5ET
T HEAR. HEEY. FERAENNTE, CETH R EERAE RS
IR

On the historical alarm page, the DL-32S module can store 1000 alarms that
have occurred, including the alarm number, alarm name, alarm level, and alarm time.
The alarms that have disappeared will be displayed on the historical alarm page.
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4.8 BMS upgrade
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After the in-plant test, according to the requirements provided by the customer,
the upgrade function is used to batch write the relevant parameters, which improves

the efficiency of the production and shipment test.
3 Tigigs, It

Kl 4-8 BMS JH4% UL [
Picture 4-8 upgraded page
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Chapter 5 Troubleshooting

5.1 List of failures and alarms

DL 32S BHLH B I E BRI A, RN I Al 1) F 75
R — e R RR, TEIRR TR, AR AR, HERR .
The DL-32S module has perfect management functions to extend the battery life.
Some faults may be encountered during use. Please analyze according to the
following table to determine the cause and eliminate the fault.

FF5 B A R R A
item Failure description Possible root cause
1 RARRE B/ “-40°C” | IREEAL AR R %
The lowest temperature | Temperature sensor is not
shows "-40° C" connected properly
2 5y LI F R Xof I8 R, Y PR R R B HE 4G
Some battery voltage is | A IFAfii% %
abnormal The voltage collection cable
corresponding to the battery
is not connected correctly.
3 WARBGTIA R | SHRKE AR
Overcharge or | Incorrect parameter settings
overdischarge  cannot
protect
4 RGATAE FRE A Hefb B Ar
System does not work The cable is not in place
5 FASE, ARAER | ORIRE R

When static, there is

current display

Current calibration not set

i, A IS R AT RE
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