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B LVD (Battery Low Voltage Disconnect)

{ Built=in Inrush Current Limiter (ICL) )

» Function (1/3): Prevents lithium batteries from becoming over—discharged.

(Maintains the battery charge level at approximately 5% or higher, preventing complete discharge and
thereby preventing battery—related safety incidents)

» Function (2/3): Built-in battery inrush current prevention function.
(When a load device is connected to the lithium battery, the capacitor built into the load draws a
momentary overcurrent (inrush current) from the battery, preventing the battery from shutting down.)

» Feature (3/3): Can be used as a main power cutoff switch. (Interlocks with a key switch.)

{ Industrial / Indoor / Stationary )
Export HS Code: 8536.41.000 / Directly manufactured by Tabos (Made in Korea)

Standard Optional Accessories

Communication Cable (U/I Signal
Output), 2 m long,
Connector & Cable (UL2464, Shielded,

L-shaped
4C, 22 AWG)

The customer is responsible for providing all other wires except for the communication cable.
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Copyright Protection

This user manual and the product are protected by copyright law.
You may not copy, reproduce, translate, or convert all or part of this user manual or the product

or converted into electronic or machine-readable formats without the prior written consent of “Tavos
Co., Ltd.”

This user manual and the product may contain typographical or technical errors, and such content is
subject to change

Copyright © 2021, TABOS Inc. All Rights Reserved.

Revision History

B June 27, 2025: The cut—off voltage was increased to 44.8V for the 50V model and to 22.4V for the
25V battery model.

This applies to units shipped on or after June 23, 2025.
Prior to that, the breakdown voltages were 43.4V and 21.7 V, respectively.
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0. Important Precautions

A Intended Use of This Product:

While overcharging lithium batteries is dangerous, leaving a battery in a low—voltage state can alter the
chemical composition inside the lithium battery cells.
This significantly increases the risk of battery safety incidents (such as fires). This product is designed to
prevent such fire incidents.
Furthermore, while the battery’s BMS cuts off power when the battery reaches a low voltage, this device
isolates the battery from the load before the BMS intervenes,

maintaining a remaining charge of approximately 5%. This prevents changes in the chemical composition of
the battery cells, enhancing safety and significantly helping to prevent fires. Furthermore, by preventing the
battery from entering a low-voltage shutdown state, it facilitates battery charging.

A This product fully incorporates the functionality of Tavos’ existing “inrush current limiter.”

Therefore, when using this product, there is no need to use a separate inrush current limiter, and you
must not use one.

& Ensure there is sufficient space to install the product. In particular, since the wires are thick, ensure there
is adequate routing space for them.

A Installation Instructions

Install the product as shown below. Failure to do so will result in the inrush current limiter being completely
ineffective.

The main switch must be installed exactly as shown in the correct installation diagram below.

( Installation Method_General Application ): General Situation / When using the BLVD as a main switch
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2 TABOS

(Z)Er A www.tabos.co.kr Battery Low-Voltage Disconnect (BLVD) May 28, 2026

ZE|o QE MmMe i,
FO| ARSI Al 2.
FEAMM AWG228 11 0|4 27| MM AR

In the photo above, the connector for connecting the key switch is used to turn the (+) line—which supplies
power to the BLVD’s control unit—on and off.

Some early models do not have a connector for connecting a switch, as shown in the photo above. If this
connector is missing, connect the key switch to the (-) line.
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( Installation Method 1 ):

When using the BLVD as the main switch (products manufactured approximately after September 2025)

{ Note: If the unit has a BLVD Power ON SW (Main Power Relay ON/OFF) switch, wire it according to this
circuit diagram. )
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¢ Note 1: Operating Process and Installation Precautions:

Before turning ON the BLVD (Main S/W), '‘Breaker (1) and Breaker (2)' on the load side must be turned
ON in advance.

This ensures that the inrush current prevention function operates properly. However, regardless of the breaker

operation sequence, the battery low-voltage disconnect function will operate in any case.

¢ Note2: Precautions when installing additional breakers to the above circuit:

When adding a breaker at Point 'A": There are no issues with the overall operation. In addition, the BLVD always
performs the inrush current prevention function.

When adding a breaker at Point 'B'": If the Point 'B' breaker is OFF and the BLVD is turned ON first, the inrush
current prevention function will not operate.
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( Reference — Installation Method 1/2 )
When using the BLVD as a main switch (older models: produced up to December 2025)

/ Early versions of Tabos’ BLVD did not include a connector for connecting a key switch. A connector was
added in later models.
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e Operating Process and Installation Precautions:

Before turning ON the BLVD (Main S/W), '‘Breaker (1) and Breaker (2)' on the load side must be turned
ON in advance.

This ensures that the inrush current prevention function operates properly. However, regardless of the breaker
operation sequence, the battery low-voltage disconnect function will operate in any case.

o Note2: Precautions when installing additional breakers to the above circuit:

When adding a breaker at Point 'A": There are no issues with the overall operation. In addition, the BLVD always
performs the inrush current prevention function.

When adding a breaker at Point 'B": If the Point 'B' breaker is OFF and the BLVD is turned ON first, the inrush

current prevention function will not operate.
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( Reference — Installation Instructions —2/2 ) :

When using the BLVD while operating a separate main circuit breaker.

BLVD
4/0— l

. (HHE{2] R{TIQ XEEET] ) I
tain S/W - EUHE WAIs 3l |24 !
(M8R 5 Es FH|) x | wjejz| | | LOAD
() ; LA | (F8h
(-) i i.
Battery Control power E' ________

However, the “load circuit breaker” must be turned ON before turning the Main S/W ON.
This ensures that the inrush current protection function works properly. However, the battery low-

voltage cutoff function operates in all cases.

(Possible Wiring Methods)

BLVD /. .

(HHE{ 2] FEL A ) : e l
SUHR WS B - gLyns/w L e | J
7 i HHE1E| ! LOAD
(+) ; R [ (F3h
- i.
Battery Control power ; --------
XEE7| /

In this case, the BLVD provides battery low-voltage cutoff protection but does not provide inrush current

protection.

(Incorrect Wiring Method )
*Definition of Terms: Main S/W = Main Power Switch = Battery Disconnect Switch = Key Switch
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A When the battery voltage drops below the threshold, the buzzer attached to this unit will sound. If you do
not wish to hear the buzzer for any reason, there is a jumper pin located directly next to the buzzer (a small,
flat, cylindrical speaker) on the underside of the product’s PCB. It is marked “Buzzer ON/OFF.”

If you short—circuit this pin, the buzzer will sound; if you open the circuit (leave it open), the buzzer will not
sound.

You can turn the buzzer on or off by connecting a manual switch to this pin or by using a PLC’s SSR relay to
control whether the pin is shorted or open.

w
L)
]
on
-
«
=

A The communication line (U/I signal output) is not required for operation. This wire simply outputs two
signals: CH_1: Low voltage—needs charging; CH_2: Battery voltage is too low—the relay will turn off in 1
minute.

Regardless of the signal output, this BLVD operates autonomously.

Copyright © 2021, TABOS Inc. All Rights Reserved. 8 /27
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1. Product Photos and Installation Instructions
( Basic Product Photos )

User Interface
Connector Harness

{ When installing vertically using an L-bracket )
- L-shaped brackets are sold as a separate option

<— CASE 1: Over the bundle of

wires

<— CASE 2: Below the wire

harness

Copyright © 2021, TABOS Inc. All Rights Reserved. 9 /27
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2. Order Code Explanation and Option Notation

® 6) ® @

BLVD - 25V150A - S/L
BLVD - 50V250A - S

No [tem Description

BLVD:

Product G i
©) roduct Group Battery Low Voltage Disconnect

Battery Nominal Voltage & Battery Nominal Voltage = 25V, Maximum Disconnect Current

@ Current Ratin = Max. 150A
d For 50V nominal voltage, maximum disconnect current = 250A
® Product Sub—Number S
/L: Includes steel L-bracket (useful for vertical installation)
) Option Number Blank: Product does not include steel L-bracket (useful for

vertical installation)

3. Certification Information

Certification for this product is provided by the power relay certifications listed below, which apply to this
product.

Power Relay Model Number: EVR150A-48S or EVR150A-24S / Certifications: UL, CE, CCC
Power Relay Model: EVR250A-48S or EVR250A-24S /  Certifications: UL, CE, CCC

Copyright © 2021, TABOS Inc. All Rights Reserved. 10 /27
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4. Model Names and Specifications

* The model number on the label affixed to the shipped product does not include “/L.” If “/L” is indicated, it simply means that the product is shipped
with an L—bracket already assembled.
* The rated current listed in the table below for applicable relays is based on a typical ambient temperature of 20°C with adequate ventilation; if cooling
conditions are poor, the rated current must be reduced accordingly.

No

Model Name

BLVD-25V150A-S

BLVD-25V150A-S/L

BLVD-25V250A-S

BLVD-25V250A-S/L

BLVD-50V150A-S

BLVD-50V150A-S/L

BLVD-50V250A-S

BLVD-50V250A-S/L

Battery
Voltage

Mounting Bolts
(For ring terminal
specifications)

* Main power line:
M6
* Ground wire: M4

* (=) wire for control:

M4

(Same as above)

(Same as above)

(Same as above)

Dimensions (mm),
Weight (g)

71.7 (W) x 67.2 (H)
x 124.4 (L), 480 g

480g+150¢g
(bracket)

82.5 (W) x 78 (H) x
1385 (L), 620 g

620g +200g
(bracket)

71.7 (W) x 67.2 (H)
x 124.4 (L), 480 g

480g+150¢g
(bracket)

82.5 (W) x 78 (H) x
138.5 (L), 620 g

620 g +200 g
(bracket)

Copyright © 2021, TABOS Inc. All Rights Reserved.

Compatible
Relays
Specifications

Model: EVR150
Rated Current:
150 A

Rated Current:
170A

Model: EVR250
Rated current:
250 A

Rated Current:

500 A

Model Name:
EVR150

Rated current:
150 A

Rated Current:

A=A A

Model Name:
EVR250

Rated current:
250 A

Rated Current:
500 A

Voltage, Current Operating
Conditions

( Battery Low-Voltage Buzzer Alarm Voltage
Y 23.8 or lower

( Battery Low-Voltage Shutdown Voltage ):
22.4°V or lower

{ Operating Voltage ) Minimum operating
vnltana® 22 \/DNC Ar hinhar
( Battery Low-Voltage Buzzer Alarm Voltage

): 23.8 or lower

( Battery Low-Voltage Shutdown Voltage ):
22.4°V or lower

{ Operating Voltage ) Minimum operating

vinaldamar DDNVNINC Aav hinkhAw

{ Battery Low Voltage Buzzer Alarm Voltage
Y: 47.6 or lower

{ Battery Low-Voltage Shutdown Voltage ):
44 .8V or lower

{ Operating Voltage ) Minimum operating

vinldamar AONINN v lhinbAe

( Battery Low Voltage Buzzer Alarm Voltage
- 47.6 or lower
( Battery Low-Voltage Shutdown Voltage ):
44 8 V or lower
{ Operating Voltage ) Minimum operating
voltage: 48 VDC or higher
{ Current ) Up to 150A under continuous
load for 1 hour.

For a continuous 24-hour load, use up to

11 /27

L_
Bracket

Included

X
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175A (70%).

(1) Estimated State of Charge (SOC) at low-voltage cutoff = 4% to 8% (the SOC increases if the load current is high at the time of cutoff). This
applies to both the 25V and 50V models.
(2) Operation details by voltage level: For 25V and 50V batteries, respectively:  (Low-voltage warning buzzer alarm deactivated: 23.8V and 47.6V or
higher), (Low-voltage warning buzzer alarm: 23.1V and 46.2V or lower),

(Recovery voltage at which the relay turns ON again: 23.1V and 46.2V or higher), (Low-voltage output cutoff operating voltage: 22.4V and
44.8V or lower), (Power—saving mode: 21.0V and 42V or lower)
(3) Electrical Characteristics of the Applied Relay:  For the EVR150 relay, the rated breaking current is 150A, and the maximum allowable current in the
ON state is up to 170A. The term “rated breaking current of 150A” means

means that even if this relay is turned OFF while 150A is flowing, there will be no impairment to its performance.

Copyright © 2021, TABOS Inc. All Rights Reserved. 12 /27
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5. Control System Diagram and Wiring Diagram (User Interface Hardware Description)

R

L _{_9__(_%_51“1‘_?_?E’E_E_E?_q“;'?_’*‘_’_ S

< BLVD ¥ A Sk, ¥/ SSHE >

HiE 2] HHL K] = BLVD = Battery Low Voltage Disconnect / SUHGH |5 =&

2025.07.18

us

S

a"REI nterface

HE S N 2i8.)

[}

ALSRIZH HAASS o1 4AYE B
2 3N 2|® HtEo) s FRES
BB E 227} LN QAU

From Battery

M6 £ YEHO|E ZH

M6 A7 BN 2E

FuE PHS FLEOE EHED TO| 338

< R T A

Molex / 2| 4E{2 / 4POS
St FEHEY ; 351550400

M UL2464, 22AWG, 4Core
71 PHE0| 2m

LEEE

i
i 1BL2EE IHM AN
. BLVD L&
| e
i B2E — <CH1 =
1.5 sqgmm 01 | M4SEMS == ) - i ( Warning / 39| )
Buzzer Control. - [ Sig. Output BHE{2] AFH2E AE| 2> Shorted,
M4 g AED|E 24 | <c O o s
[=] = = | i
Holg i 0} {—
BLVD M0 HHS. i ( ool ey 22yo]) @ Nomal Open. T (E24)  Max 30V, Max 20mA / Ch,
O M& 50mA i i 44 22-24AW5
‘ - H <-- (34 gig)
i E ol o Inrush Current Control. :
| oﬂ 'EIFI;"E“I-FI I n:qwgrlcnzr( ! 3 (EI-_A—.J
! ! ontro O A & —
M4 & ZEDIZE 24 8 S S <CHZa
2.5 sqmm 0% ' - i (Alarm / HE)
| - [ sig. output 1250 U= S shorted T2
! wE <CH2x ! —» THIZ W PR @AZEO oFRE
F.G. | M4 SEMS == Inrush Current M3+ T4 i vz e e 03 U2 5% 2 28 @4 om)
! b o
- ! T M Normal Open. i [k Max 30V, Max 20mA / Ch.
! 1 HH 22-40NG
I
! :
; M6 &3 HIXEE !
\ |
( + ) M6 & FHO|E ZH
= NHFEH| A : mhgete EE{;! l?& ﬂq;!_lﬂﬁ |
#a: mm, M8 FEDIE - 2H7| : 10CP25-6 (ULHUSEY.
TO LOEId i&l =§§:mm,m§a FEolg : FH2H7?| : JoCP35-6, $L?_|§§?J.;
(mol otef etel)
TABOS Inc. Mo HEE, EHE
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6. Product Operation Sequence (Flow Chart) and User Interface

Signal Output Description

24 50v|uiE2

42.0v 430V 440V 450V | 46.0V 470V 480V 49,0V HiEZ] T
BEIZ] HY e | | | |
[ 3y R R—
28 25v|[HiE2| 21.0v 215V 22.0V 225v | 23.0v1 23.5v 24.0V 24.5V
27X ON/OFF @] Buzzer ON :‘ 1)
H v
: HEY 40 S
(HHEE MY i wa| Sxefar| o (w-w )
A0 MS ) ; Bugzer Qff—
H T
gffs ; 3 :
_ |
o 1
Buzzer 1
!
: : : H
Hz =5 | Short Signal Ha i
ON (Short) @ P2y lO F9J0| B =B CHI, CHE A5 4 Open B2,
/OFF (Open) Channel 1: 4154 short 8. |1 A SAolEA HAE
) *ofo| ; #a| FHstzat ! 1 ‘o
Open Signal— 1 4
( User ' 7
Interface- H Short Signal Ky
2 Channel ) ¥ bkl Y /
Channel 2 : 2= Short 3. 7
e ojn| : 1AL BfEfa] AfchEh ;
Open Signal—{ HIEI2| XAIEHS A £t 20| = X| S, Vi :
H | 4 T
: / :
ool 2o Relay ON ;
ON/OFF Relay Off—+ Vi
Main Relay On/etEl ( BHE|2| & S5 HEf) <
L EERE! /
23 ON/OFF ) : Y 3
c ) HiEl2] | o1 Kigt > /i Relay ON |
e 5 @ Main Relay OFF % B{E{2] Heto| 2/2g/of
e (IR T8 315 [ o o | TP On EIE Al (HjEE HY 22 AE))
HE{ 2]
47.6V [ 23.8V - /
46.2V [/ 23.1V A
448V [ 22.4V -
42V | 21V -
(50ve / 25Ve)

HHoCc

HHE{2| E3 Xpet

2Y|0] CHA| ON (2= T

MEQ 21 B o 4

(]| -] ]~ )

L@ HHE{2| Z2f XITHE7| M 122t HIE U 22

(] s s ] )
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7. Inrush Current Limitation Mechanism, an Additional Feature of This

Product

1) Principles of Inrush Current Generation and Limitation Methods

[Figure 1] (below) Typical Block Diagram

ded E0| AHE SYHF 27|17t 3.

R .
(INVERTER &
Battery BLDC ZE| E210[1 )
Load 1
__~ [ \
+ Main S/w +
_P 2l
= T
>
~
R Load 2
Y
N +J_

ra

7t 200A ~ 400A

Load 3 ~N

[Figure 2] (Below) Schematic Diagram with Inrush Current Limiter Installed

A Note: Install between the power switch and the load, as shown in the diagram below.

Explanation: The point at which power is supplied to the inrush current limiter is critical. Since it must

function at the exact moment power is applied to the load that causes inrush current, it must be

=i

m

o el Ee| EYHF

Y
, ( INVERTER %
F2]: MainS/WZHBtEA S8
87| 0] A 500 £ BLDC 2E E2{0jH])
. Load 1
Battery Main S/W —_—
« o P
J_+ Main /W (+)0f 3|8} & + |
—— (EYTF HE719
H IS START HE 8)
[—
Main S/WE=
Magnet Contactor
7t € = U8
R
HHE{2| (-) B Load 2
. (220] Mo &) ( \
L * & =
—____J +J_
T
SUTRF Y I >
—
N .
#7t10A 0|3} : : Load 3~N
1 1 H
11 .

Copyright © 2021, TABOS Inc. All Rights Reserved.
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[Figure 1] above shows the connection diagram between the battery built into an electric vehicle (AGV) and
the load devices (such as motor controllers).

When the main power switch on the AGV is turned OFF or the battery is disconnected, the capacitor (C)
inside the load device discharges on its own within a few seconds. Subsequently, when the power switch
is turned ON again or the battery is reconnected to the load device, battery current is rapidly drawn into the
capacitor built into the load device within a short period of time. This phenomenon is known as inrush
current. When electricity is rapidly discharged from the battery, the battery BMS (Battery Management
System) interprets this as an overcurrent or short circuit and cuts off the output. If this phenomenon occurs
repeatedly, it can shorten the lifespan of the BMS.

This “inrush current limiter” is used to resolve the issues described above.
The insertion point of the inrush current limiter on the electrical schematic is shown in [Figure 2].

[Note 1] Can inrush current issues occur in systems that use lead—acid batteries?
Lead-acid batteries rarely experience this inrush current issue.
This is because lead—acid batteries have significantly higher internal resistance than lithium-ion batteries,
preventing rapid discharge.
Due to their high internal resistance, they cannot be charged or discharged rapidly, and the heat
generated by this internal resistance shortens their lifespan.
Lithium—ion batteries have significantly lower internal resistance than lead—acid batteries, which gives
them the advantages of a longer service life and the ability to support rapid charging and discharging.

[Note 2] Under what circumstances does inrush current typically occur?
< In particular, in—rush current is especially high when the load is equipped with an inverter ora DC-DC
converter.

(This is because large—capacity capacitors are installed at the input terminals inside the load devices.)
<& When there are many motor shafts and multiple motor controllers are connected in parallel, resulting
in a large total capacitance
< It oceurs particularly frequently in battery—swap systems (where the load device and battery are
frequently disconnected and reconnected).

[Note 3] Under what circumstances should this product be used?

<& When using inverters (DC-AC) and DC-DC converters as load devices.

<& When three or more BLDC motor drives are used as load devices.

<> Situations where the connection between the battery and the load device is frequently established and
disconnected (ON/OFF), such as when replacing the battery.

[Note 4] Reference for External Wiring of Motor Controllers / Excerpt (Roboteq FBL 2360 Motor Driver
Manual)
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FIGURE 3. Powering the controller. Thick lines identify MANDATORY connections
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2) Measured results of inrush current reduction when using this product

: Inrush current reduced to approximately 1/40 of the original value when applied

(Case 1): When driving 10 BLDC motors in the several-hundred-watt class

Without this product: Maximum inrush current of 311A With this product: Maximum inrush
current of 8.2A

(Example 2): When driving one 2 kW BLDC motor

e — ! I e e W

160V —BRIT0.0AT MmNt 4
i 4000 % | ]

Without this product: Maximum inrush current of 214A With this product:

Maximum inrush current of 5.6A
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8. Product photos and mechanical drawings - Download 3D and

2D drawings from the Tabos website.

8-1) Model: BLVD_150A, BLVD_250A Visual size comparison

(Left): BLVD_150A, (Right): BLVD_250A
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8-2) Model: BLVD-25V(50V)-150A-S
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8-3) Model: BLVD-25V(50V)-250A-S
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9. (Note) Size comparison photo between this product and TAVOS’s Inrush Current Limiter (ICL)

(Left) (Right) (Left) (Right)

In the photo above
(Left_Low-Voltage Circuit Breaker)  : BLVD-25V(50V)-150A-S,
(Right_Inrush Current Limiter): CL-25V(50V)150A-S
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