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Battery

SmartShunt 300A / 500A / 1000A / 2000A

Supply voltage range 6.5 - 70VDC

Current draw < 1mA

Input voltage range, auxiliary battery 6.5 - 70VDC

Battery capacity (Ah) 1 - 9999 Ah

Operating temperature range -40   +50°C   (-40 - 120°F)

Measures voltage of second battery, or 
temperature, or midpoint

Yes

Temperature measurement range -20   +50°C

VE.Direct communication port Yes

RESOLUTION & ACCURACY

Current ± 0.01 A  

Voltage ± 0.01V

Amp hours ± 0.1 Ah

State of charge (0 –100%) ± 0.1%

Time to go ± 1 min

Temperature(if optional temperature 
sensor connected)

± 1°C/°F
(0 – 50 °C or 30 – 120°F)

Accuracy of current measurement ± 0.4%

Offset Less than 10 / 10 / 20 / 40mA

Accuracy of voltage measurement ± 0.3%

INSTALLATION & DIMENSIONS

Dimensions(h x w x d)

300 A:  44 x 120 x 44 mm
500A:46 x 120 x 54 mm
1000A:68 x 168x 75 mm
2000A:68 x 168x 100mm

Shunt connection bolts
300A: M8

500A,1000 A, 2000 A: M10 (0.3937 inch)

Protection category IP21

STANDARDS

Safety EN 60335-1

Emission / Immunity
EN-IEC 61000-6-1    EN-IEC 61000-6-2

EN-IEC 61000-6-3

Automotive EN 50498

ACCESSORIES

Cables (included)
Two cableswith 1 A fuse, for ‘+’ connection
and starter battery or midpoint connection

Temperature sensor Optional (ASS000100000)
A note regarding the range of the 
Bluetooth signal

The shunt and the electric cables do negatively 
influence the range of the Bluetooth signal. The 
resulting range of 10-15 meter is however satisfactory 
in most cases. 
The proximity of other electrically conducting 
elements,such as the metal chassis of a vehicle or 
seawater around the hull if a boat, may reduce the 
range of the Bluetooth signalto an unacceptable level. 
The solution in such a case is to add a 
VE.Direct Bluetooth Dongle (ASS030536011) to the 
system, and to switch off Bluetooth in the SmartShunt.

STORED TRENDS

Data stored
Battery voltage, Current, State of Charge % as well as 
the Aux input (Battery temperature, or midpoint 
deviation, or starter battery voltage).

Number of days trends data is stored 46

MMeeaassuurriinngg bbaatttteerryy tteemmppeerraattuurree 

MMeeaassuurriinngg vvoollttaaggee ooff tthhee ssttaarrtteerr bbaatttteerryy 

MMeeaassuurriinngg bbaatttteerryy bbaannkk mmiiddppooiinntt 

SSttoorreedd ttrreennddss ffoorr SSmmaarrttSShhuunntt 
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The SmartShunt IP65 is an all-in-one battery monitor, only without a display. Your phone 
acts as the display. 

The SmartShunt IP65 is water resistant and is available in a 300 A, 500 A, 1000 A or 2000 A
version.

The SmartShunt IP65 connects via Bluetooth to the VictronConnect app on your phone (or 
tablet) and you can conveniently read out all monitored battery parameters, like state of 
charge, time to go, historical information and much more. 

Alternatively, the SmartShunt IP65 can be connected and be read by a GX device. 
Connection to the SmartShunt is made via a VE.Direct cable. 

The SmartShunt is a good alternative for a BMV battery monitor, especially for systems 
where battery monitoring is needed but less wiring and clutter is wanted.

The SmartShunt is equipped with Bluetooth, has a VE.Direct port and an auxiliary connection 
that can be used to monitor a second battery, for midpoint monitoring, or to connect a 
temperature sensor.
 
DDiiffffeerreenncceess ccoommppaarreedd ttoo BBMMVV--771122 BBaatttteerryy MMoonniittoorr 

- No visual and audible alarm (alarms are only visible via the VictronConnect app or GX 
device).

- No programmable relay.
- Waterproof.
- The shunt is attached to the battery monitor unit.

SmartShunt IP65 300 A / 500 A / 1000 A / 2000 A

SSmmaarrttSShhuunntt IIPP6655 550000 AA 

BBaassiicc SSmmaarrttSShhuunntt wwiirriinngg 

CCoonnnneeccttiinngg aa SSmmaarrttSShhuunntt ttoo aa GGXX ddeevviiccee 

SSmmaarrttSShhuunntt IIPP6655 11000000 AA 

SSmmaarrttSShhuunntt IIPP6655 22000000 AA 
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SSmmaarrttSShhuunntt IIPP6655 330000 AA 
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SmartShunt IP65 300 A / 500 A / 1000 A / 2000 A
Supply voltage range 6.5 - 70 VDC

Current draw < 1 mA

Input voltage range, auxiliary battery 6.5 - 70 VDC

Battery capacity (Ah) 1 - 9999 Ah

Operating temperature range -40   +50 °C   (-40 – 120 °F)
Measures voltage of second battery, or 
temperature, or midpoint

Yes

Temperature measurement range -20   +50 °C

VE.Direct communication port Yes

RESOLUTION & ACCURACY

Current ± 0.01 A

Voltage ± 0.01 V

Amp hours ± 0.1 Ah

State of charge (0 – 100 %) ± 0.1 %

Time to go ± 1 min
Temperature (if optional temperature 
sensor connected)

± 1 °C/°F
(0 – 50 °C or 30 – 120 °F)

Accuracy of current measurement ± 0.4 %

Offset Less than 10 / 10 / 20 / 40 mA

Accuracy of voltage measurement ± 0.3 %

INSTALLATION & DIMENSIONS

Dimensions (h x w x d)

300A: 44 x 120 x 38 mm
500A: 46 x 120 x 54 mm

1000A: 68 x 168 x 75 mm
2000A: 68 x 168 x 100 mm

Shunt connection bolts
300 A: M8

500 A, 1000 A, 2000 A: M10 (0.3937 inch)
Protection category IP65

STANDARDS

Safety EN 60335-1

Emission / Immunity
EN-IEC 61000-6-1    EN-IEC 61000-6-2

EN-IEC 61000-6-3
Automotive EN 50498

Cables
Two 1.5 m cables with 1 A fuse, for ‘+’ connection

and starter battery or midpoint connection

VE.Direct cable
1.5 m cable with a VE.Direct socket. Note that a (not 
included) VE.Direct cable is needed to connect a GX 

device.
Temperature sensor Optional (ASS000100000)
A note regarding the range of the 
Bluetooth signal

The shunt and the electric cables do negatively 
influence the range of the Bluetooth signal. The 

resulting range of 10-15 meter is however 
satisfactory in most cases.

The proximity of other electrically conducting 
elements, such as the metal chassis of a vehicle or 
seawater around the hull if a boat, may reduce the 
range of the Bluetooth signal to an unacceptable 

level. The solution in such a case is to add a
VE.Direct Bluetooth Dongle (ASS030536011) to the 

system, and to switch off Bluetooth in the 
SmartShunt.

STORED TRENDS

Data stored
Battery voltage, Current, State of Charge % as well 
as the Aux input (Battery temperature, or midpoint 

deviation, or starter battery voltage).
Number of days trends data is stored 46

MMeeaassuurriinngg bbaatttteerryy tteemmppeerraattuurree 

MMeeaassuurriinngg vvoollttaaggee ooff tthhee ssttaarrtteerr bbaatttteerryy 

MMeeaassuurriinngg bbaatttteerryy bbaannkk mmiiddppooiinntt 
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SSttoorreedd ttrreennddss ffoorr SSmmaarrttSShhuunntt 
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BBlluueettooootthh iinnssiiddee 
With Bluetooth built-in, the BMV Smart is ready for the Internet of Things (IoT) era. With Bluetooth being 
implemented in most other Victron Energy products, wireless communication between products will simplify
system installation and enhance performance.

DDoowwnnllooaadd tthhee VViiccttrroonn BBlluueettooootthh aapppp
Use a smartphone or other Bluetooth enabled device to 

- customize settings,
- monitor all important data on single screen,
- view historical data, and to 
- update the software when new features become available.

EEaassyy ttoo iinnssttaallll
All electrical connections are to the quick connect PCB on the current shunt. The shunt connects to the 
monitor with a standard RJ12 telephone cable. Included: RJ12 cable (10 m) and battery cable with fuse (2 m); 
no other components needed.

Also included are a separate front bezel for a square or round display appearance, a securing ring for rear 
mounting and screws for front mounting.

MMiiddppooiinntt vvoollttaaggee mmoonniittoorriinngg 
One bad cell or one bad battery can destroy a large, expensive battery bank. When batteries are connected in 
series, a timely warning can be generated by measuring the midpoint voltage. Please see the BMV manual, 
section 5.2, for more information.
We recommend our BBaatttteerryy BBaallaanncceerr (BMS012201000) to maximize service life of series-connected lead-acid 
batteries.

VVeerryy llooww ccuurrrreenntt ddrraaww ffrroomm tthhee bbaatttteerryy 
Current consumption: 0.7 Ah per month (1 mA) @12 V and 0.6 Ah per month (0.8 mA) @ 24 V
Especially Li-ion batteries have virtually no capacity left when discharged until low voltage shutdown.
After shutdown due to low cell voltage, the capacity reserve of a Li-ion battery is approximately 1Ah per 100
Ah battery capacity. The battery will be damaged if the remaining capacity reserve is drawn from the battery. 
A residual current of 10 mA for example may damage a 200 Ah battery if the system is left in discharged state 
during more than 8 days.

BBii--ssttaabbllee aallaarrmm rreellaayy 
Prevents increased current draw in case of an alarm.

OOtthheerr ffeeaattuurreess 
- Battery voltage, current, power, ampere-hours consumed and state of charge
- Remaining time at the current rate of discharge
- Programmable visual and audible alarm
- Programmable relay, to turn off non critical loads or to run a generator when needed
- 500 Amp quick connect shunt and connection kit
- Shunt selection capability up to 10,000 Amps
- VE.Direct communication port
- Stores a wide range of historical events,, which can be used to evaluate usage patterns and battery health
- Wide input voltage range: 6.5 – 70 V
- High current measurement resolution: 10 mA (0.01 A)
- Additional input to measure voltage (of a second battery), temperature or midpoint voltage, and

corresponding alarm and relay settings

BMV-712 Smart: Bluetooth inside

BBMMVV bbeezzeell ssqquuaarree

BBMMVV sshhuunntt 550000AA//5500mmVV
With quick connect pcb

BBMMVV--771122 SSmmaarrtt

SSeeee tthhee VViiccttrroonnCCoonnnneecctt BBMMVV aapppp DDiissccoovveerryy 
SShheeeett ffoorr mmoorree ssccrreeeennsshhoottss 
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Battery Monitor BMV-712 Smart

Supply voltage range 6.5 - 70 VDC

Current draw, back light off < 1 mA

Input voltage range, auxiliary battery 6.5 - 70 VDC

Battery capacity (Ah) 1 - 9999 Ah

Operating temperature range -40   +50 °C   (-40 – 120 °F)

Measures voltage of second battery, or 
temperature, or midpoint

Yes

Temperature measurement range -20   +50 °C

VE.Direct communication port Yes

Bistable relay 60V / 1A normally open (function can be inverted)

RESOLUTION & ACCURACY (with a  500 A shunt)

Current ± 0.01 A

Voltage ± 0.01 V

Amp hours ± 0.1 Ah

State of charge (0 – 100%) ± 0.1 %

Time to go ± 1 min

Temperature (0 - 50°C or 30 - 120°F) ± 1 °C/°F

Accuracy of current measurement ± 0.4 %

Accuracy of voltage measurement ± 0.3 %

INSTALLATION & DIMENSIONS

Installation Flush mount

Front 63mm diameter

Front bezel 69 x 69mm  (2.7 x 2.7 inch)

Shunt connections bolts M10 (0.3937 inch)

Body diameter and depth 52 mm (2.0 inch) and 31 mm (1.2 inch)

Protection category IP55 (not intended for outdoor use)

STANDARDS

Safety EN 60335-1

Emission / Immunity EN 55014-1 / EN 55014-2

Automotive ECE R10-4 / EN 50498

ACCESSORIES  

Shunt (included) 500 A / 50 mV

Cables (included)
10 meter 6 core UTP with RJ12 connectors,

and cable with 1Amp slow blow fuse for ‘+’ connection
Temperature sensor Optional (ASS000100000)

STORED TRENDS

Data stored
Battery voltage, Current, State of Charge % as well as 

the Aux input (Battery temperature, or midpoint 
deviation, or starter battery voltage).

Number of days trends data is stored 46

    
  

CCoolloorr CCoonnttrrooll
The powerful Linux computer, hidden 
behind the colour display and buttons, 
collects data from all Victron equipment 
and shows it on the display. Besides 
communicating with Victron 
equipment, the Color Control 
communicates through CAN bus (NMEA
2000), Ethernet and USB.
Data can be stored and analysed on the 
VRM Portal.

11000000AA//5500 mmVV,, 22000000 AA//5500 mmVV aanndd 66000000 AA//5500 mmVV sshhuunntt
The quick connect PCB on the standard 500 A/50 mV shunt can also be mounted on these 
shunts.

IInntteerrffaaccee ccaabblleess
- VE.Direct cables to connect a BMV 712 to the Color Control (ASS030530xxx)
- VE.Direct to USB interface (ASS030530000) to connect several BMV 70x to a Color

Control GX or to a computer.

A maximum of four BMVs can be connected directly to a Color Control GX.
Even more BMVs can be connected to a USB Hub for central monitoring.

BBaatttteerryy BBaallaanncceerr ((BBMMSS001122220011000000)) 
The Battery Balancer equalizes the state of 
charge of two series connected 12V batteries, or 
of several parallel strings of series connected 
batteries.
When the charge voltage of a 24 V battery 
system increases to more than 27 V, the Battery 
Balancer will turn on and compare the voltage 
over the two series connected batteries. The 
Battery Balancer will draw a current of up to 1A 
from the battery (or parallel connected 
batteries) with the highest voltage. The resulting 
charge current differential will ensure that all 
batteries will converge to the same state of 
charge.

If needed, several balancers can be paralleled.

A 48 V battery bank can be balanced with three 
Battery Balancers.

VVeennuuss  GGXX 
The Venus GX provides intuitive control and 
monitoring. It has the same functionality
as the Color Control GX, with a few extras:
- lower cost, mainly because it has no display 
or buttons
- 3 tank sender inputs
- 2 temperature inputs

TTeemmppeerraattuurree sseennssoorr 



 BMV-700 SERIES:  PRECISION BAT TERY 
MONITORING 

www.victronenergy.com

BBaatttteerryy ‘‘ffuueell ggaauuggee’’,, ttiimmee--ttoo--ggoo iinnddiiccaattoorr,, aanndd mmuucchh mmoorree 
The remaining battery capacity depends on the ampere-hours consumed, discharge current, temperature 
and the age of the battery. Complex software algorithms are needed to take all these variables into account.

Next to the basic display options, such as voltage, current and ampere-hours consumed, the BMV-700 series 
also displays state of charge, time to go, and power consumption in Watts.

The BMV-702 features an additional input which can be programmed to measure the voltage (of a second 
battery), battery temperature or midpoint voltage (see below).

BBlluueettooootthh SSmmaarrtt 
Use the Bluetooth Smart dongle to monitor your batteries on Apple or Android smartphones, tablets, 
macbooks and other devices.

EEaassyy ttoo iinnssttaallll
All electrical connections are to the quick connect PCB on the current shunt. The shunt connects to the 
monitor with a standard RJ12 telephone cable. Included: RJ12 cable (10m) and battery cable with fuse (2m); 
no other components needed.

Also included are a separate front bezel for a square or round display appearance, a securing ring for the rear 
mounting and screws for the front mounting.

EEaassyy ttoo pprrooggrraamm ((wwiitthh yyoouurr ssmmaarrttpphhoonnee!!))
A quick install menu and a detailed setup menu with scrolling texts assist the user when going through the 
various settings. 

Alternatively, choose the fast and easy solution: download the smartphone app (Bluetooth Smart dongle 
needed)

MMiiddppooiinntt vvoollttaaggee mmoonniittoorriinngg ((BBMMVV--770022 oonnllyy)) 
This feature, which is often used in industry to monitor large and expensive battery banks, is now for the first 
time made available at a low cost, to monitor any battery bank.

A battery bank consists of a string of series connected cells. The midpoint voltage is the voltage halfway 
along the string. Ideally, the midpoint voltage would be exactly half of the total voltage. In practice, however, 
deviations will be seen, that depend on many factors such as a different state of charge for new batteries or 
cells, different temperatures, internal leakage currents, capacities and much more.

Large or increasing deviation of the midpoint voltage, points to improper battery care or a failed battery or 
cell. Corrective action following a midpoint voltage alarm can prevent severe damage to an expensive 
battery. Please consult the BMV manual for more information.

SSttaannddaarrdd ffeeaattuurreess 
- Battery voltage, current, power, ampere-hours consumed and state of charge
- Remaining time at the current rate of discharge
- Programmable visual and audible alarm
- Programmable relay, to turn off non critical loads or to run a generator when needed
- 500 Amp quick connect shunt and connection kit
- Shunt selection capability up to 10,000 Amps
- VE.Direct communication port
- Stores a wide range of historical events,, which can be used to evaluate usage patterns and battery health
- Wide input voltage range: 6.5 – 95V
- High current measurement resolution: 10 mA (0.01A)
- Low current consumption: 2.9Ah per month (4mA) @12V and 2.2Ah per month (3mA) @ 24V

BBMMVV--770022 aaddddiittiioonnaall ffeeaattuurreess
Additional input to measure voltage (of a second battery), temperature or midpoint voltage, and 
corresponding alarm and relay settings.

BBMMVV--770000HH:: 6600 ttoo 338855 VVDDCC vvoollttaaggee rraannggee 
No additional parts needed. Note: suitable for systems with grounded negative only (battery monitor is not 
isolated from shunt).

OOtthheerr bbaatttteerryy mmoonniittoorriinngg ooppttiioonnss
- Lynx Shunt VE.Can

MMoorree aabboouutt mmiiddppooiinntt vvoollttaaggee 
One bad cell or one bad battery can destroy a large, expensive battery bank. When batteries are connected in 
series, a timely warning can be generated by measuring the midpoint voltage. Please see the BMV manual, 
section 5.2, for more information.
We recommend our BBaatttteerryy BBaallaanncceerr (BMS012201000) to maximize service life of series-connected batteries.

BMV-700 series: Precision Battery Monitoring

BBMMVV--770022 BBllaacckk

BBMMVV bbeezzeell ssqquuaarree

 BBMMVV sshhuunntt 550000AA//5500mmVV
With quick connect pcb

BBMMVV--770000

BBMMVV--770000HH
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Battery Monitor BMV-700
BMV-702

BMV-702 BLACK
BMV-700H

Supply voltage range 6.5 - 95 VDC 6.5 - 95 VDC 60 – 385 VDC

Current draw, back light off < 4mA < 4mA < 4mA

Input voltage range, auxiliary battery n. a. 6.5 - 95 VDC n. a.

Battery capacity (Ah) 1 - 9999 Ah

Operating temperature range -40   +50°C   (-40 - 120°F)
Measures voltage of second battery, or 
temperature, or midpoint

No Yes No

Temperature measurement range -20   +50°C n. a.

VE.Direct communication port Yes Yes Yes

Relay 60V / 1A normally open (function can be inverted)

RESOLUTION & ACCURACY (with a  500 A shunt)

Current ± 0.01A

Voltage ± 0.01V

Amp hours ± 0.1 Ah

State of charge (0 – 100%) ± 0.1%

Time to go ± 1 min

Temperature (0 - 50°C or 30 - 120°F) n. a. ± 1°C/°F n. a.

Accuracy of current measurement ± 0.4%

Accuracy of voltage measurement ± 0.3%

INSTALLATION & DIMENSIONS

Installation Flush mount

Front 63mm diameter

Front bezel 69 x 69 mm (2.7 x 2.7 inch)

Shunt connection bolts M10 (0.3937 inch)

Body diameter and depth 52 mm (2.0 inch) and 31 mm (1.2 inch)

Protection category IP55 (not intended for outdoor use)

STANDARDS

Safety EN 60335-1

Emission / Immunity EN 55014-1 / EN 55014-2

Automotive ECE R10-4 / EN 50498

ACCESSORIES  

Shunt (included) 500A / 50mV

Cables (included)
10 meter 6 core UTP with RJ12 connectors,
and cable with 1Amp slow blow fuse for ‘+’ 

connection
Temperature sensor Optional (ASS000100000)

    
  

CCoolloorr CCoonnttrrooll
The powerful Linux computer, hidden 
behind the colour display and buttons, 
collects data from all Victron 
equipment and shows it on the display. 
Besides communicating with Victron 
equipment, the Color Control 
communicates through CAN bus 
(NMEA2000), Ethernet and USB.
Data can be stored and analysed on the 
VRM Portal.

11000000AA//5500mmVV,, 22000000AA//5500mmVV aanndd 66000000AA//5500mmVV sshhuunntt
The quick connect PCB on the standard 500A/50mV shunt can also be mounted on these 
shunts.

IInntteerrffaaccee ccaabblleess
- VE.Direct cables to connect a BMV 70x to the Color Control (ASS030530xxx)
- VE.Direct to USB interface (ASS030530000) to connect several BMV 70x to a
   Color Control GX or to a computer.

A maximum of four BMVs can be connected directly to a
Color Control GX.
Even more BMVs can be connected to a USB Hub for 
central monitoring.

BBaatttteerryy BBaallaanncceerr ((BBMMSS001122220011000000)) 
The Battery Balancer equalizes the state of 
charge of two series connected 12V batteries, or 
of several parallel strings of series connected 
batteries.
When the charge voltage of a 24V battery 
system increases to more than 27V, the Battery 
Balancer will turn on and compare the voltage 
over the two series connected batteries. The 
Battery Balancer will draw a current of up to 1A 
from the battery (or parallel connected 
batteries) with the highest voltage. The resulting 
charge current differential will ensure that all 
batteries will converge to the same state of 
charge.

If needed, several balancers can be paralleled.

A 48V battery bank can be balanced with three 
Battery Balancers.

With the VVEE..DDiirreecctt ttoo BBlluueettooootthh SSmmaarrtt ddoonnggllee
real time data and alarms can be displayed on 
Apple and Android smartphones, tablets, 
macbooks and other devices.

Also use your smartphone to adjust settings!

(the VE.Direct to Bluetooth Smart dongle must 
be ordered separately)

TTeemmppeerraattuurree sseennssoorr 

SSeeee tthhee VViiccttrroonnCCoonnnneecctt  
BBMMVV aapppp DDiissccoovveerryy SShheeeett ffoorr 
mmoorree ssccrreeeennsshhoottss 
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Argodiode Battery Isolator 80-2SC 80-2AC 100-3AC 120-2AC 140-3AC 160-2AC 180-3AC 

Maximum charge current (A) 80 80 100 120 140 160 180 
Maximum alternator current (A) 80 80 100 120 140 160 180 
Number of batteries 2 2 3 2 3 2 3 
Nominal battery voltage 12V and 24V 12V and 24V 12V and 24V 12V and 24V 12V and 24V 12V and 24V 12V  and 24V 
Alternator Energize Input no yes yes yes yes yes yes 
Connection M6 Studs M6 Studs M6 Studs M8 Studs M8 Studs M8 Studs M8 Studs 
Compensation diode and 
Energize connection 

6,3 mm 
Faston 

6,3 mm 
Faston 

6,3 mm 
Faston 

6,3 mm 
Faston 

6,3 mm 
Faston 

6,3 mm 
Faston 

6,3 mm 
Faston 

Weight kg (lbs) 0,5   (1.3) 0,6   (1.3) 0,8   (1.8) 0,8   (1.8) 1,1   (2.5) 1,1   (2.5) 1,5   (3.3) 
Dimensions h x w x d in mm 
                        (h x w x d in inches) 

60 x 120 x 75 
(2.4 x 4.7 x 3.0) 

60 x 120 x 90 
(2.4 x 4.7 x 3.9) 

60 x 120 x 115 
(2.4 x 4.7 x 4.5) 

60 x 120 x 115 
(2.4 x 4.7 x 4.5) 

60 x 120 x 150 
(2.4 x 4.7 x 5.9) 

60 x 120 x 150 
(2.4 x 4.7 x 5.9) 

60 x 120 x 200 
(2.4 x 4.7 x 7.9) 

Diode battery isolators allow simultaneous charging of two or more batteries from one alternator, without 
connecting the batteries together. Discharging the accessory battery for example will not result in also 
discharging the starter battery. 
 
The Argo Battery Isolators feature a low voltage drop thanks to the use of Schottky diodes: at low current the 
voltage drop is approximately 0,3 V and at the rated output approximately 0,45 V. 
All models are fitted with a compensation diode that can be used to slightly increase the output voltage of the 
alternator. This compensates for the voltage drop over the diodes in the isolator. 
 
Please see our book ‘Energy Unlimited’ or ask for specialist advice when installing a diode isolator. Simply 
inserting the isolator in the cabling between the alternator and the batteries will slightly reduce charge voltage. 
The result can be that batteries are not charged to the full 100% and age prematurely. 
 
AAlltteerrnnaattoorr  eenneerrggiizzee  iinnppuutt  
Some alternators need DC voltage on the B+ output to start charging. Obviously, DC will be present when the 
alternator is directly connected to a battery. Inserting a Diode or FET splitter will however prevent any return 
voltage/current from the batteries to the B+, and the alternator will not start. 
The new ‘AC’ diode isolators feature a special current limited energize input that will power the B+ when the 
engine run/stop switch is closed. 

Argodiode Battery Isolators 

AArrggooddiiooddee  IIssoollaattoorr  
114400--33AACC  

AArrggooddiiooddee  IIssoollaattoorr  
112200--22AACC  

 

 

 

  
                                

  
          

    
  

AAlltteerrnnaattoorr  EEnneerrggiizzee  



97

ARGOFET BAT TERY ISOL ATORS
www.victronenergy.com

Victron Energy B.V. | De Paal 35 | 1351 JG Almere | The Netherlands
E-mail: sales@victronenergy.com
wwwwww..vviiccttrroonneenneerrggyy..ccoomm 

Argofet Battery Isolator Argofet 100-2 Argofet 100-3 Argofet 200-2 Argofet 200-3

Maximum charge current (A) 100 100 200 200
Maximum alternator current (A) 100 100 200 200
Number of batteries 2 3 2 3
Nominal battery voltage 12V and 24V 12V and 24V 12V and 24V 12V and 24V
Connection M8 bolts M8 bolts M8 bolts M8 bolts
Weight kg (lbs) 1,4   (3.1) 1,4   (3.1) 1,4   (3.1) 1,4   (3.1)
Dimensions:
h x w x d in mm
(h x w x d in inches)

65 x 120 x 200
(2.6 x 4.7 x 7.9)

65 x 120 x 200
(2.6 x 4.7 x 7.9)

65 x 120 x 200
(2.6 x 4.7 x 7.9)

65 x 120 x 200
(2.6 x 4.7 x 7.9)

Similarly to Argodiode Battery Isolators, Argofet Isolators allow simultaneous charging of two or more batteries 
from one alternator (or a single output battery charger), without connecting the batteries together. Discharging 
the accessory battery for example will not result in also discharging the starter battery.

In contrast with Diode Battery Isolators, FET Isolators have virtually no voltage loss. Voltage drop is less than 
0,02 Volt at low current and averages 0,1 Volt at higher currents.

When using Argofet Battery Isolators, there is no need to also increase the output voltage of the alternator. 
However, care should be taken to keep cable lengths short and of sufficient cross section.

Example:
When a current of 100 A flows through a cable of 50 mm² cross section (AWG 0) and 10 m length (30 ft), the 
voltage drop over the cable will be 0,26 Volt. Similarly a current of 50 A through a cable of 10 mm² cross section 
(AWG 7) and 5 m length (15 ft) will result in a voltage drop of 0,35 Volt!

AAlltteerrnnaattoorr eenneerrggiizzee iinnppuutt 
Some alternators need DC voltage on the B+ output to start charging. Obviously, DC will be present when the 
alternator is directly connected to a battery. Inserting a Argodiode or Argofet splitter will however prevent any 
return voltage/current from the batteries to the B+, and the alternator will not start.
The new Argofet Isolators have a special current limited energize input that will power the B+ when the engine 
run/stop switch is closed.

Argofet Battery Isolators
With alternator energize input

AArrggooffeett 110000--33 
33bbaatt 110000AA

AArrggooffeett 110000--33 
33bbaatt 110000AA 



BAT TERY BAL ANCER
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TThhee pprroobblleemm:: tthhee sseerrvviiccee lliiffee ooff aann eexxppeennssiivvee bbaatttteerryy bbaannkk ccaann bbee ssuubbssttaannttiiaallllyy sshhoorrtteenneedd dduuee ttoo ssttaattee ooff cchhaarrggee uunnbbaallaannccee 
One battery with a slightly higher internal leakage current in a 24V or 48V bank of several series/parallel connected batteries will cause 
undercharge of that battery and parallel connected batteries, and overcharge of the series connected batteries. Moreover, when new cells 
or batteries are connected in series, they should all have the same initial state of charge. Small differences will be ironed out during 
absorption or equalize charging, but large differences will result in damage due to excessive gassing (caused by overcharging) of the 
batteries with the higher initial state of charge and sulphation (caused by undercharging) of the batteries with the lower initial state of 
charge.

TThhee SSoolluuttiioonn:: bbaatttteerryy bbaallaanncciinngg 
The Battery Balancer equalizes the state of charge of two series connected 12V batteries, or of several parallel strings of series connected 
batteries.
When the charge voltage of a 24V battery system increases to more than 27,3V, the Battery Balancer will turn on and compare the voltage 
over the two series connected batteries. The Battery Balancer will draw a current of up to 0,7A from the battery (or parallel connected 
batteries) with the highest voltage. The resulting charge current differential will ensure that all batteries will converge to the same state of 
charge.

If needed, several balancers can be paralleled.
A 48V battery bank can be balanced with three Battery Balancers.

LLEEDD iinnddiiccaattoorrss 
GGrreeeenn:: on (battery voltage > 27,3V)
OOrraannggee:: lower battery leg active (deviation > 0,1V)
OOrraannggee:: upper battery leg active (deviation > 0,1V)
RReedd:: alarm (deviation > 0,2V). Remains on until the deviation has reduced to less than 0,14V, or until system voltage drops to less than 
26,6V.

AAllaarrmm rreellaayy 
Normally open. The alarm relay closes when the red LED switches on and opens when the red LED switches off.

AAllaarrmm rreesseett 
Two terminals are available to connect a push button. Interconnecting the two terminals resets the relay.
The reset condition will remain active until the alarm is over. Thereafter the relay will close again when a new alarm occurs.

EEvveenn mmoorree iinnssiigghhtt aanndd ccoonnttrrooll wwiitthh tthhee mmiiddppooiinntt mmoonniittoorriinngg ffuunnccttiioonn ooff tthhee BBMMVV--770022 BBaatttteerryy MMoonniittoorr 
The BMV-702 measures the midpoint of a string of cells or batteries. It displays the deviation from the ideal midpoint in volts or percent. 
Separate deviation percentages can be set to trigger a visual/audible alarm and to close a potential free relay contact for remote alarm 
purposes.
Please see the manual of the BMV-702 for more information about battery balancing.

LLeeaarrnn mmoorree aabboouutt bbaatttteerriieess aanndd bbaatttteerryy cchhaarrggiinngg 
To learn more about batteries and charging batteries, please refer to our book ‘Energy Unlimited’ (available free of charge from Victron 
Energy and downloadable from www.victronenergy.com).

Victron Battery Balancer

BBaatttteerryy BBaallaanncceerr ccoonnnneecctteedd ttoo ttwwoo sseerriieess 
ccoonnnneecctteedd 1122VV bbaatttteerriieess ((2244VV ssyysstteemm)) 

TThhrreeee BBaatttteerryy BBaallaanncceerrss ccoonnnneecctteedd ttoo ffoouurr sseerriieess 
ccoonnnneecctteedd 1122VV bbaatttteerriieess ((4488VV ssyysstteemm)) 



99

Victron Energy B.V. | De Paal 35 | 1351 JG Almere | The Netherlands
General phone: +31 (0)36 535 97 00 | E-mail: sales@victronenergy.com
wwwwww..vviiccttrroonneenneerrggyy..ccoomm

Victron Battery Balancer
Input voltage range Up to 18V per battery, 36V total

Turn on level 27,3V +/- 1%

Turn off level 26,6V +/- 1%

Current draw when off 0,7 mA

Midpoint deviation to start balancing 50 mV

Maximum balancing current 0,7A (when deviation > 100 mV)

Alarm trigger level 200 mV

Alarm reset level 140 mV

Alarm relay 60V / 1A normally open

Alarm relay reset Two terminals to connect a push button

Over temperature protection yes

Operating temperature -30 to +50°C

Humidity (non-condensing) 95%

ENCLOSURE
Colour Blue (RAL 5012)

Connection terminals Screw terminals 6 mm² / AWG10

Protection category IP22

Weight 0,4 kg

Dimensions (h x w x d) 100 x 113 x 47 mm

STANDARDS
Safety EN 60950, CSA/UL 62368-1

Emission EN 61000-6-3, EN 55014-1

Immunity EN 61000-6-2, EN 61000-6-1, EN 55014-2

Automotive Directive EN 50498

    
  

Installation
1) The Battery Balancer(s) must be installed on a well-ventilated vertical

surface close to the batteries (but, due to possible corrosive gasses, 
not above the batteries!)

2) In case of series-parallel connection, the midpoint 
interconnecting cables must be sized to at least carry the current 
that arises when one battery becomes open-circuited.
- In case of 2 parallel strings: cross section 50% of the series 
interconnecting cables.
- In case of 3 parallel strings: cross section 33% of the series 
interconnecting cables, etc.

3) If required: first wire the alarm contact and the alarm reset.
4) Use at least 0,75 mm² to wire the negative, positive and midpoint 

connections (in this order). Additionally, if in your application it is 
needed to comply with UL, also fuse these wires near the batteries 
with a 10A fuse suitable for DC current (e.g. Littelfuse ATOF series 
automotive blade fuse in combination with an inline fuse holder).

5) The balancer is operational.
When the voltage over a string of two batteries is less than 26,6V the 
balancer switches to standby and all LEDs will be off.
When the voltage over a string of two batteries increases to more than 
27,3V (during charging) the green LED will turn on, indicating that the 
balancer is on.
When on, a voltage deviation of more than 50 mV will start the 
balancing process and at 100 mV one of the two orange LEDs will turn
on. A deviation of more than 200 mV will trigger the alarm relay.

What to do in case of an alarm during charging
In case of a new battery bank the alarm is probably due to differences in 
initial state-of-charge. If the difference between the lowest and highest 
battery voltage reading is more than 0,9V: stop charging and charge the 
individual batteries or cells separately first, or reduce charge current 
substantially and allow the batteries to equalize over time.

If the problem persists after several charge-discharge cycles:
a) In case of series-parallel connection disconnect the midpoint parallel 

connection wiring and measure the individual midpoint voltages during 
absorption charge to isolate batteries or cells which need additional 
charging, or:

b) Charge and then test all batteries or cells individually or:
c) Connect two or more battery balancers in parallel (on average one 

balancer will take care of up to three parallel 200 Ah strings).

In case of an older battery bank which has performed well in the past, the 
problem may be due to:
d) Systematic undercharge: more frequent charging needed (VRLA 

batteries), or equalization charge needed (flooded deep cycle flat 
plate or OPzS batteries). Better and regular charging will solve the 
problem.

e) One or more faulty cells: replace all batteries.

BBaatttteerryy BBaallaanncceerr ccoonnnneecctteedd ttoo ssiixx sseerriieess--ppaarraalllleell 
ccoonnnneecctteedd 1122VV bbaatttteerriieess ((2244VV ssyysstteemm)) 

TThhrreeee BBaatttteerryy BBaallaanncceerrss ccoonnnneecctteedd ttoo 1122 sseerriieess--ppaarraalllleell 
ccoonnnneecctteedd 1122VV bbaatttteerriieess ((4488VV ssyysstteemm)) 
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EV Charging Station NS EVC200300200

Input voltage range (V AC) 170 – 265 VAC

Rated charge current 32 A / phase

Nominal power 22 kW

Current output range 6 – 32 A

WiFi standards 802.11 b/g/n (2.4 Ghz only)

Self-consumption 15 mA@230 V

Configurable Max. Current 6 - 32 A

Configurable Min. Current 6 – 32 A

Connector type IEC 62196 Type 2

GENERAL

Means to Disconnect External circuit breaker (40 A recommended)

Configurable price/kWh calculator(Eur) Default setting: 0.13 (adjustable)

Control type
Web page, GX Device over Modbus TCP,

VictronConnect via Bluetooth

Light Ring 55 light configurable light effects available

Protection External RCD is required

Operating temperature -25 °C to +50 °C

Storage temperature -40 °C to +80 °C

Humidity 95 %, non-condensing

Data communication Modbus TCP over WiFi, Bluetooth

ENCLOSURE

Enclosure colour
Light Blue (RAL 5012), Traffic Black (RAL 9017),

Traffic White (RAL 9016)

Power terminals 6-10 mm² / AWG 10-8

Protection category IP44

Ventilation not required

Weight 3 kg
Dimensions (h x w x d) 372 x 292 x 122mm

STANDARDS

Safety

IEC 61851-1, IEC 61851-22
Detection for Relay Contact welded

Detection for missing protective conductor
Detection for missing Ground

Detection for shorted CP

  

EV Charging Station NS – 22 kW

HHiigghh ppoowweerr EEVV CChhaarrggiinngg SSttaattiioonn 
The EV Charging Station NS has three-phase and single-phase capabilities. It delivers a maximum of 22 kW AC in three-phase or 7.3
kW in single-phase mode. It comes with a blue front. A black or white front can be purchased separately.

WWiiFFii CCoommmmuunniiccaattiioonn
WiFi: 802.11 b/g/n for configuration, monitoring and control. The internal WiFi module can be configured in Access Point or Station 
mode for both, the initial setup and monitoring.

EEaassyy ooppeerraattiioonn aanndd ccoonnttrrooll vviiaa BBlluueettooootthh aanndd tthhee VViiccttrroonnCCoonnnneecctt AApppp
Get full control and overview of all operating parameters and session statistics at a glance.

LLiigghhtt RRiinngg ffoorr ffaasstt vviieewwiinngg tthhee ddeevviiccee ssttaattee
Fully programmable RGB Light Ring around the charging port to quickly determine the device state. It can be programmed from the 
integrated web interface to display different light effects based on the current state (disconnected, charging, charged etc.).

TThhrreeee wwoorrkkiinngg mmooddeess aavvaaiillaabbllee::
11.. MMaannuuaall MMooddee ttoo ccoonnffiigguurree oouuttppuutt ccuurrrreenntt 

MMaannuuaall mmooddee aalllloowwss ccoonnffiigguurraabbllee oouuttppuutt ccuurrrreenntt bbeettwweeeenn 66--3322 AA.. TThhee cchhaarrggiinngg ppoowweerr ccaann bbee rreegguullaatteedd iinn ddiiffffeerreenntt 
wwaayyss:: bbyy uussiinngg tthhee wweebb iinntteerrffaaccee,, ffrroomm aa GGXX ddeevviiccee aanndd VVRRMM aanndd vviiaa VViiccttrroonnCCoonnnneecctt.. IItt aalllloowwss ttoo mmaannuuaallllyy ssttaarrtt oorr 
ssttoopp tthhee cchhaarrggiinngg pprroocceessss wwhheenn aa vveehhiiccllee iiss ccoonnnneecctteedd ttoo tthhee cchhaarrggiinngg ssttaattiioonn..  

22.. AAuuttoommaattiicc MMooddee ttoo eennssuurree mmaaxxiimmuumm PPVV ssyysstteemm eeffffiicciieennccyy 
DDeetteeccttss wwhheenn eexxcceessss ppoowweerr iiss aavvaaiillaabbllee aanndd uusseess oonnllyy tthhaatt ppoowweerr ttoo cchhaarrggee tthhee vveehhiiccllee.. 

33.. SScchheedduulleedd MMooddee ttoo cchhaarrggee tthhee EEVV aatt cceerrttaaiinn ttiimmee iinntteerrvvaallss 
AA ffuullllyy pprrooggrraammmmaabbllee sscchheedduulleerr aalllloowwss cchhaarrggiinngg aatt ddiiffffeerreenntt ttiimmee iinntteerrvvaallss,, ffoorr eexxaammppllee aatt cceerrttaaiinn ttiimmeess dduurriinngg tthhee 
nniigghhtt wwhheenn ggrriidd eenneerrggyy iiss cchheeaappeerr.. 

IInntteeggrraattiioonn wwiitthh GGXX ddeevviicceess aanndd VVRRMM
Control and monitor the EV Charging Station NS from a GX device touch display and the Remote Console and the VRM Portal. The 
VRM Portal also offers real time and custom reports for configurable time periods.

EEVV CChhaarrggiinngg SSttaattiioonn NNSS -- FFrroonntt

EEVV CChhaarrggiinngg SSttaattiioonn NNSS

BBllaacckk,, bblluuee ((ddeeffaauulltt)) oorr wwhhiittee ffrroonntt

VViiccttrroonnCCoonnnneecctt aapppp

EV CHARGING STATION  NS – 22 KW
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11.. VVRRLLAA tteecchhnnoollooggyy 
VRLA stands for Valve Regulated Lead Acid, which means that the batteries are sealed. Gas will escape through the safety valves 
only in case of overcharging or cell failure.
VRLA batteries are maintenance free for life.

22.. SSeeaalleedd ((VVRRLLAA)) AAGGMM BBaatttteerriieess 
AGM stands for Absorbent Glass Mat. In these batteries the electrolyte is absorbed into a glass-fibre mat between the plates by 
capillary action. As explained in our book ‘Energy Unlimited’, AGM batteries are more suitable for short-time delivery of high 
currents than gel batteries.

33.. SSeeaalleedd ((VVRRLLAA)) GGeell BBaatttteerriieess 
Here the electrolyte is immobilized as gel. Gel batteries in general have a longer service life and better cycle capacity than AGM 
batteries.

44.. LLooww SSeellff--DDiisscchhaarrggee 
Because of the use of lead calcium grids and high purity materials, Victron VRLA batteries can be stored during long periods of 
time without recharge. The rate of self-discharge is less than 2% per month at 20°C. The self-discharge doubles for every 
increase in temperature by 10°C.
Victron VRLA batteries can therefore be stored for up to a year without recharging, if kept under cool conditions.

55.. EExxcceeppttiioonnaall DDeeeepp DDiisscchhaarrggee RReeccoovveerryy 
Victron VRLA batteries have exceptional discharge recovery, even after deep or prolonged discharge.
Nevertheless repeatedly deep and prolonged discharge has a very negative effect on the service life of all lead acid batteries, 
Victron batteries are no exception.

66.. BBaatttteerryy DDiisscchhaarrggiinngg CChhaarraacctteerriissttiiccss 
The rated capacity of Victron AGM and Gel Deep Cycle batteries refers to 20 hour discharge, in other words: a discharge current 
of 0,05 C.
The rated capacity of Victron Tubular Plate Long Life batteries refers to 10 hours discharge.
The effective capacity decreases with increasing discharge current (see table 1). Please note that the capacity reduction will be 
even faster in case of a constant power load, such as an inverter.

Discharg time 
(constant 
current)

End
Voltage

V

AGM
‘Deep 
Cycle’

%

Gel
‘Deep
Cycle’

%

Gel
‘Long
Life’

%
20 hours 10,8 100 100 112
10 hours 10,8 92 87 100
5 hours 10,8 85 80 94
3 hours 10,8 78 73 79
1 hour 9,6 65 61 63

30 min. 9,6 55 51 45
15 min. 9,6 42 38 29
10 min. 9,6 38 34 21
5 min. 9,6 27 24
5 seconds 8 C 7 C

Our AGM deep cycle batteries have excellent high current performance and are therefore recommended for high current 
applications such as engine starting. Due to their construction, Gel batteries have a lower effective capacity at high discharge 
currents. On the other hand, Gel batteries have a longer service life, both under float and cycling conditions.

77.. EEffffeecctt ooff tteemmppeerraattuurree oonn sseerrvviiccee lliiffee 
High temperature has a very negative effect on service life. The service life of Victron batteries as a function of temperature is 
shown in table 2.

Average
Temperature

AGM
‘Deep 
Cycle’

years

Gel
‘Deep 
Cycle’

years

Gel
‘Long
Life’

years
20°C / 68°F 7 - 10 12 20
30°C / 86°F 4 6 10
40°C / 104°F 2 3 5

Gel and AGM Batteries

TTaabbllee 22:: DDeessiiggnn sseerrvviiccee lliiffee ooff VViiccttrroonn bbaatttteerriieess uunnddeerr ffllooaatt sseerrvviiccee

TTaabbllee 11:: EEffffeeccttiivvee ccaappaacciittyy aass aa ffuunnccttiioonn ooff ddiisscchhaarrggee ttiimmee 
((tthhee lloowweesstt rrooww ggiivveess tthhee mmaaxxiimmuumm aalllloowwaabbllee 55 sseeccoonnddss ddiisscchhaarrggee ccuurrrreenntt)) 

AAGGMM BBaatttteerryy 
1122VV 9900AAhh 
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   FFiigg.. 11:: EEffffeecctt ooff tteemmppeerraattuurree oonn ccaappaacciittyy 

88.. EEffffeecctt ooff tteemmppeerraattuurree oonn ccaappaacciittyy 
As is shown by the graph below, capacity reduces sharply at low temperatures.

99.. CCyyccllee lliiffee ooff VViiccttrroonn bbaatttteerriieess 
Batteries age due to discharging and recharging. The number of cycles depends on the depth of discharge, as is shown in figure 
2.

       AGM Deep Cycle     Gel Deep Cycle

1100.. BBaatttteerryy cchhaarrggiinngg iinn ccaassee ooff ccyyccllee uussee:: tthhee 33--sstteepp cchhaarrggee ccuurrvvee 
The most common charge curve used to charge VRLA batteries in case of cyclic use is the 3-step charge curve, whereby a 
constant current phase (the bulk phase) is followed by two constant voltage phases (absorption and float), see fig. 3.

During the absorption phase the charge voltage is kept at a relatively high level in order to fully recharge the battery within 
reasonable time. The third and last phase is the float phase: the voltage is lowered to standby level, sufficient to compensate for 
self-discharge.

DDeepptthh ooff ddiisscchhaarrggee 
  FFiigg.. 22:: CCyyccllee lliiffee 

FFiigg.. 33:: TThhrreeee sstteepp cchhaarrggee ccuurrvvee 
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TTeemmppeerraattuurree ((°CC)) 
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DDiissaaddvvaannttaaggeess ooff tthhee ttrraaddiittiioonnaall 33--sstteepp cchhaarrggee ccuurrvvee:: 
• During the bulk phase the current is kept at a constant and often high level, even after the gassing voltage (14,34V 

for a 12V battery) has been exceeded. This can lead to excessive gas pressure in the battery. Some gas will escape 
through the safety valves, reducing service life.

• Thereafter the absorption voltage is applied during a fixed period of time, irrespective of how deep the battery has 
been discharged previously. A full absorption period after a shallow discharge will overcharge the battery, again 
reducing service life (a.o. due to accelerated corrosion of the positive plates).

• Research has shown that battery life can be increased by decreasing float voltage to an even lower level when the 
battery is not in use. 

1111.. BBaatttteerryy cchhaarrggiinngg:: lloonnggeerr bbaatttteerryy lliiffee wwiitthh VViiccttrroonn 44--sstteepp aaddaappttiivvee cchhaarrggiinngg 
Victron developed the adaptive charge curve. The 4-step adaptive chare curve is the result of years of research and testing.

TThhee VViiccttrroonn ffoouurr--sstteepp aaddaappttiivvee cchhaarrggee ccuurrvvee ssoollvveess tthhee 33 mmaaiinn pprroobblleemmss ooff tthhee 33--sstteepp ccuurrvvee:: 
• Battery Safe Mode

In order to prevent excessive gassing, Victron has invented the ‘Battery Safe Mode’. The Battery Safe Mode will limit 
the rate of voltage increase once the gassing voltage has been reached. Research has shown that this will reduce 
internal gassing to a safe level.

• Variable absorption time
Based on the duration of the bulk stage, the charger calculates how long the absorption time should be in order to 
fully charge the battery. If the bulk time is short, this means the battery was already charged and the resulting 
absorption time will also be short, whereas a longer bulk time will also result in a longer absorption time.

• Storage mode
After completion of the absorption period the battery should be fully charged, and the voltage is lowered to the 
float or standby level. If no discharge occurs during the next 24 hours, the voltage is reduced even further and the 
battery goes into storage mode. The lower storage voltage reduces corrosion of the positive plates.
Once every week the charge voltage is increased to the absorption level for a short period to compensate for self-
discharge (Battery Refresh mode).

1122.. BBaatttteerryy cchhaarrggiinngg iinn ccaassee ooff ssttaannddbbyy uussee:: ccoonnssttaanntt vvoollttaaggee ffllooaatt cchhaarrggiinngg 
When a battery is not frequently deeply discharged, a 2-step charge curve can be used. During the first phase the battery is 
charged with a limited current (the bulk phase). Once a pre-set voltage has been reached the battery is kept at that voltage (the 
float phase).
This charge method is used for starter batteries in vehicles and in uninterruptible power supplies (UPS).

 
 
1133.. OOppttiimmuumm cchhaarrggee vvoollttaaggee ooff VViiccttrroonn VVRRLLAA bbaatttteerriieess 
The recommended charge voltage settings for a 12V battery are shown in table 3.

1144.. EEffffeecctt ooff tteemmppeerraattuurree oonn cchhaarrggiinngg vvoollttaaggee 
The charge voltage should be reduced with increased temperature. Temperature compensation is required when the 
temperature of the battery is expected to be less than 10°C / 50°F or more than 30°C / 85°F during long periods of time. 
The recommended temperature compensation for Victron VRLA batteries is -4 mV / Cell (-24 mV /°C for a 12V battery). 
The centre point for temperature compensation is 25°C / 70°F.

1155.. CChhaarrggee ccuurrrreenntt 
The charge current should preferably not exceed 0,2C (20A for a 100Ah battery).The temperature of a battery will increase by 
more than 10°C if the charge current exceeds 0,2C. Therefore temperature compensation is required if the charge current 
exceeds 0,2C.

FFiigg.. 44::  FFoouurr--sstteepp aaddaappttiivvee cchhaarrggee ccuurrvvee 
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FFllooaatt  
SSeerrvviiccee (V) 

CCyyccllee sseerrvviiccee 
Normal (V)

CCyyccllee sseerrvviiccee 
Fastest recharge (V)

VViiccttrroonn AAGGMM ‘‘DDeeeepp CCyyccllee’’ 
Absorption 14,2 - 14,6 14,6 - 14,9
Float 13,5 - 13,8 13,5 - 13,8 13,5 - 13,8
Storage 13,2 - 13,5 13,2 - 13,5 13,2 - 13,5
VViiccttrroonn GGeell ‘‘DDeeeepp CCyyccllee’’ 
Absorption 14,1 - 14,4
Float 13,5 - 13,8 13,5 - 13,8
Storage 13,2 - 13,5 13,2 - 13,5

1122 VVoolltt DDeeeepp CCyyccllee AAGGMM GGeenneerraall SSppeecciiffiiccaattiioonn 

AArrttiiccllee nnuummbbeerr AAhh VV 

ll xx ww xx hh  
mmmm 

WWeeiigghhtt 
kkgg 

CCA
@0°F

RES CAP
@80°F

Technology: flat plate AGM
Terminals: copper

BBAATT440066222255008844 224400 6 320 x 176 x 247 31 700 270 Rated capacity: 20 hr. discharge at 25°C
Float design life: 7-10 years at 20°C
Cycle design life:
  400 cycles   at  80%   discharge
  600 cycles   at  50%   discharge
1500 cycles   at  30%   discharge

BBAATT221122007700008844 88 12 151 x 65 x 101 2,5

BBAATT221122112200008866 1144 12 151 x 98 x 101 4,4

BBAATT221122220000008844 2222 12 181 x 77 x 167 5,8

BBAATT441122335500008844 3388 12 197 x 165 x 170 12,5

BBAATT441122555500008844 6600 12 229 x 138 x 227 20 280 80

BBAATT441122880000008844 9900 12 350 x 167 x 183 27 400 130

BBAATT441122110011008844 111100 12 330 x 171 x 220 32 500 170

BBAATT441122112211008844 113300 12 410 x 176 x 227 38 550 200

BBAATT441122115511008844 116655 12 485 x 172 x 240 47 600 220

BBAATT441122220011008844 222200 12 522 x 238 x 240 65 650 250

BBAATT441122112244008811 224400 12 522 x 240 x 224 67 650 250

    

1122 VVoolltt DDeeeepp CCyyccllee GGEELL GGeenneerraall SSppeecciiffiiccaattiioonn 

AArrttiiccllee nnuummbbeerr AAhh VV 
ll xx ww xx hh 

mmmm 
WWeeiigghhtt 

kkgg 
CCA
@0°F

RES CAP
@80°F

Technology: flat plate GEL
Terminals: copper

BBAATT441122555500110044 6600 12 229 x 138 x 227 20 250 70 Rated capacity: 20 hr. discharge at 25°C
Float design life: 12 years at 20°C
Cycle design life:
  500 cycles  at   80%   discharge 
  750 cycles  at   50%   discharge
1800 cycles  at   30%   discharge

BBAATT441122880000110044 9900 12 350 x 167 x 183 26 360 120

BBAATT441122110011110044 111100 12 330 x 171 x 220 33 450 150

BBAATT441122112211110044 113300 12 410 x 176 x 227 38 500 180

BBAATT441122115511110044 116655 12 485 x 172 x 240 48 550 200

BBAATT441122220011110044 222200 12 522 x 238 x 240 66 600 220

BBAATT441122112266110011 226655 12 520 x 268 x 223 75 650 250

     

TTaabbllee 33:: RReeccoommmmeennddeedd cchhaarrggee vvoollttaaggee 

OOtthheerr ccaappaacciittiieess aanndd tteerrmmiinnaall ttyyppeess:: aatt rreeqquueesstt  
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Victron Energy Lithium Battery Smart batteries are Lithium Iron Phosphate (LiFePO4) batteries and are available in 12.8 V or 25.6 V in 
various capacities. They can be connected in series, parallel and series/parallel so that a battery bank can be built for system voltages of 12
V, 24 V or 48 V. The maximum number of batteries in one system is 20, which results in a maximum energy storage of 84 kWh in a 12 V 
system and up to 102 kWh in a 24 V1) and 48 V1) system.

A single LFP cell has a nominal voltage of 3.2 V. A 12.8 V battery consists of 4 cells connected in series and a 25.6 V battery consists of 8 
cells connected in series.

WWhhyy lliitthhiiuumm--iirroonn--pphhoosspphhaattee?? 
RRuuggggeedd 
A lead-acid battery will fail prematurely due to sulfation: 

• If it operates in deficit mode during long periods of time (i.e. if the battery is rarely, or never at all, fully charged).
• If it is left partially charged or worse, fully discharged (yacht or mobile home during wintertime).

A LFP battery: 
• Does not need to be fully charged. Service life even slightly improves in case of partial charge instead of a full charge. This is

a major advantage of LFP compared to lead-acid.
• Other advantages are the wide operating temperature range, excellent cycling performance, low internal resistance and

high efficiency (see below).

LFP is therefore the chemistry of choice for demanding applications.

EEffffiicciieenntt 
• In several applications (especially off-grid solar and/or wind), energy efficiency can be of crucial importance.
• The round-trip energy efficiency (discharge from 100 % to 0 % and back to 100 % charged) of the average lead-acid battery is

80 %. 
• The round-trip energy efficiency of a LFP battery is 92 %.
• The charge process of lead-acid batteries becomes particularly inefficient when the 80 % state of charge has been reached, 

resulting in efficiencies of 50 % or even less in solar systems where several days of reserve energy is required (battery 
operating in 70 % to 100 % charged state).

• In contrast, a LFP battery will still achieve 90 % efficiency under shallow discharge conditions.

SSiizzee aanndd wweeiigghhtt 
• Saves up to 70 % in space
• Saves up to 70 % in weight

EExxppeennssiivvee?? 
• LFP batteries are expensive when compared to lead-acid. But in demanding applications, the high initial cost will be more 

than compensated by longer service life, superior reliability and excellent efficiency.

BBlluueettooootthh 
• With Bluetooth cell voltages, temperature and alarm status can be monitored.
• Instant readout: The VictronConnect App can display the most important data on the Device list page without the need to

connect to the product. 
• Very useful to localize a (potential) problem, such as cell imbalance.

SSiixx ttaaiilloorreedd BBMMSS ssoolluuttiioonnss 
• There are 6 different BMS models tailored for various applications available for use with the Lithium Battery Smart. The 

system design and BMS selection guide in the battery manual provides an overview and explains the differences between
them and their typical use. 

1) To reduce required balancing time, we recommend using a little different batteries in series as possible for the application. 24 V systems 
are best built using 24 V batteries. And 48 V systems are best built using two 24 V batteries in series. While the alternative, four 12 V 
batteries in series, will work, it will require more periodic balancing time.

12,8 & 25,6 Volt Lithium-Iron-Phosphate Batteries Smart
With Bluetooth

 1122,,88 VV 333300 AAhh LLiiFFeePPOO44 BBaatttteerryy 

VViiccttrroonnCCoonnnneecctt AApppp 
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Our LFP batteries have integrated cell balancing and cell monitoring. The cell balancing/monitoring cables can be daisy-chained and must be connected to 
a Battery Management System (BMS). 

BBaatttteerryy MMaannaaggeemmeenntt SSyysstteemm ((BBMMSS)) 
The BMS will:

1. Generate a pre-alarm whenever the voltage of a battery cell decreases to less than 3.1 V (adjustable 2.85 V – 3.15 V).
2. Disconnect or shut down the load whenever the voltage of a battery cell decreases to less than 2.8 V (adjustable 2.6 V – 2.8 V).
3. Stop the charging process whenever the voltage of a battery cell increases to more than 3.75 V or when the temperature becomes too high or too 

low.
See the BMS datasheets for more features.

BBaatttteerryy ssppeecciiffiiccaattiioonn 

VOLTAGE AND CAPACITY
LFP-

Smart
12,8/50

LFP-
Smart

12,8/100

LFP-
Smart

12,8/160

LFP-
Smart

12,8/180

LFP-
Smart

12,8/200

LFP- Smart 
12,8/330

LFP- Smart 
25,6/100

LFP-
Smart 

25,6/200-a
Nominal voltage 12,8 V 12,8 V 12,8 V 12,8 V 12,8 V 12,8 V 25,6 V 25,6 V
Nominal capacity @ 25 °C* 50  Ah 100 Ah 160 Ah 180 Ah 200 Ah 330 Ah 100 Ah 200 Ah
Nominal capacity @ 0 °C* 40 Ah 80 Ah 130 Ah 150 Ah 160 Ah 260 Ah 80 Ah 160 Ah
Nominal capacity @ -20 °C* 25 Ah 50 Ah 80 Ah 90 Ah 100 Ah 160 Ah 50 Ah 100 Ah
Nominal energy @ 25 °C* 640 Wh 1280 Wh 2048 Wh 2304 Wh 2560 Wh 4220 Wh 2560 Wh 5120 Wh
Capacity loss (per 100 cycles, @ 25 °C, 100 % DoD): <1 %
Energy loss (per 100 cycles, @ 25 °C, 100 % DoD): <1 %
Round trip efficiency 92 %
* Discharge current ≤1C

CYCLE LIFE (capacity ≥ 80 % of nominal)
80 % DoD 2500 cycles
70 % DoD 3000 cycles
50 % DoD 5000 cycles

DISCHARGE
Maximum continuous
discharge current

100 A 200 A 320 A 360 A 400 A 400 A 200 A 400 A

Recommended continuous
discharge current

≤50 A ≤100 A ≤160 A ≤180 A ≤200 A ≤300 A ≤100 A ≤200 A

End of discharge voltage 11.2 V 11.2 V 11.2 V 11.2 V 11.2 V 11.2 V 22.4 V 22.4 V
Internal resistance 2 mΩ 0.8 mΩ 0.9 mΩ 0.9 mΩ 0.8 mΩ 0.8 mΩ 1.6 mΩ 1.5 mΩ

OPERATING CONDITIONS
Operating temperature Discharge: -20 °C to +50 °C          Charge: +5 °C to +50 °C
Storage temperature -45 °C to +70 °C
Humidity (non-condensing) Max. 95 %
Protection class IP 22

CHARGE
Charge voltage Between 14 V/28 V and 14,4 V/28,8 V (14,2 V/28,4 V recommended)
Float voltage 13,5 V/27 V
Maximum charge current 100 A 200 A 320 A 360 A 400 A 400 A 200 A 400 A
Recommended charge 
current

≤30 A ≤50 A ≤80 A ≤90 A ≤100 A ≤150 A ≤50 A ≤100 A

MOUNTING
Can be placed on their sides Yes2) Yes2) Yes2) Yes2) Yes2) No3) Yes2) Yes2)

OTHER
Max storage time @ 25°C1) 1 year
BMS connection Male + female cable with M8 circular connector, length 50 cm
Max batteries per BMS 20 (102 kWh per BMS4))
Power connection (threaded 
inserts)

M8 M8 M8 M8 M8 M10 M8 M8

Dimensions (hxwxd) mm 199 x 188 x 147 197 x 321 x 152 237 x 321 x 152 237 x 321 x 152 237 x 321 x 152 265 x 359 x 206 197 x 650 x 163 237 x 650 x 163

Weight 7 kg 14 kg 18 kg 18 kg 20 kg 29 kg 28 kg 39 kg
STANDARDS

Safety
Cells: UL1973 + IEC62619:2017 + 

UL9540A
Cells:

IEC62133:2012

Cells: UL1973 + 
IEC62619:2017 + 

UL9540A
Battery: 

IEC62619:2017 + 
IEC62620:2014

Cells: UL1642 Cells: UL1973 + 
UL9540A

Cells: UL1973 + 
IEC62619:2017 + 

UL9540A
Battery: 

IEC62620:2014

EN 60335-1:2012/AC:2014, EN-IEC 62368-1: 2020, IEC 61427-1:2013
EMC EN-IEC 61000-6-3:2007/A1:2011/AC:2012 - EN 55014-1:2017/A11:2020
Automotive ECE R10-6

1) When fully charged
2) The lithium battery can be mounted upright and on its side, but not with the battery terminals facing down
3) The 12,8V/330Ah lithium battery may only be mounted in an upright position
4)  Up to 5 BMS-es can be paralleled. For more info, please see the official release notes



12,8V & 25,6V LITHIUM SUPERPACK BAT TERIES
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12,8,  25,6 & 51 ,2 VOLT LITHIUM NG BAT TERIES
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Victron Energy Lithium NG batteries are Lithium Iron Phosphate (LiFePO₄ or LFP) batteries 
available in various capacities with nominal voltages of 12.8 V, 25.6 V and 51.2 V. They can be 
connected in series, parallel, or a combination of both to create battery banks for system voltages 
of 12V, 24V, or 48V. A maximum of 50 batteries can be used when configuring a bank with 12V or 
24V batteries, while up to 25 batteries can be used with 48V batteries. This allows for a maximum 
energy storage capacity of 192 kWh with 12V batteries, up to 384 kWh with 24V batteries, and 128 
kWh with 48V batteries.

KKeeyy ffeeaattuurreess:: 

Integrated shunt
The battery data (battery voltage, current and temperature) are transmitted to the BMS and 
evaluated there, i.e. to calculate the state of charge, which can then be read out via
VictronConnect or a GX communication centre, or to create and issue specific warnings and 
alarms.

Automatic setup, monitoring and control via VictronConnect App or a GX device and the VRM 
Portal
All battery parameters are managed by the BMS automatically. The BMS automatically detects the 
system voltage and the number of batteries in parallel, series and series/parallel connection. The 
BMS (from now on Lynx Smart BMS NG 500 A/1000 A, further models to follow) is mandatory and 
must be purchased separately.

Monitoring and control take place via VictronConnect (every BMS model has Bluetooth), a GX 
communication centre or the VRM Portal. You can view battery parameters such as cell status, cell 
voltages, battery current and temperatures in real-time. The battery firmware is automatically 
updated by the BMS.

Easy bracket mounting
Mounting brackets make the installation easier and ensure that the battery is optimally secured 
against slipping and tipping over.

Increased ingress protection (IP-rating)
The Lithium NG batteries are effectively sealed against dust and can withstand low-pressure water 
jets, making them suitable for environments where exposure to dust and water is a concern.

Low self-discharge rate
The self-discharge rate has been significantly improved and is now a maximum of 2 % of the 
battery capacity per month. A low self-discharge rate contributes to the overall performance, 
longevity, and reliability of the NG batteries.

12,8, 25,6 & 51,2 Volt Lithium NG batteries

2255,,66 VV 220000 AAhh LLiitthhiiuumm NNGG bbaatttteerryy 

CCoommpplleettee oovveerrvviieeww ooff aallll 
bbaatttteerryy ddaattaa vviiaa 

VViiccttrroonnCCoonnnneecctt ((oorr aa GGXX 
ddeevviiccee aanndd VVRRMM)) 

SSeeccuurreedd wwiitthh mmoouunnttiinngg bbrraacckkeettss 

TTyyppiiccaall ssyysstteemm eexxaammppllee wwiitthh LLiitthhiiuumm NNGG bbaatttteerryy aanndd LLyynnxx SSmmaarrtt BBMMSS NNGG 

LLyynnxx SSmmaarrtt BBMMSS NNGG 550000 AA && 11000000 AA 



111
Victron Energy B.V. | De Paal 35 | 1351 JG Almere | The Netherlands
E-mail: sales@victronenergy.com | wwwwww..vviiccttrroonneenneerrggyy..ccoomm 

Our Lithium NG batteries have integrated cell balancing and cell monitoring. The cell balancing/monitoring cables can be 
daisy-chained and must be connected to a Battery Management System (BMS). 

BBaatttteerryy MMaannaaggeemmeenntt SSyysstteemm ((BBMMSS)) 
The BMS will:

1. Generate a pre-alarm whenever the voltage of a battery cell decreases to less than 3.0 V.
2. Disconnect or shut down the load whenever the voltage of a battery cell decreases to less than 2.8 V.
3. Stop the charging process whenever the voltage of a battery cell increases to more than 3.6 V or when the 

temperature becomes too high or too low.
See the BMS datasheets for more features.

BBaatttteerryy ssppeecciiffiiccaattiioonn 

VOLTAGE AND CAPACITY
LFP-

12,8/100
LFP-

12,8/150
LFP-

12,8/200
LFP-

12,8/300
LFP-

25,6/100
LFP-

25,6/200
LFP-

25,6/300
LFP-

51,2/100

Nominal voltage 12,8 V 12,8 V 12,8 V 12,8 V 25,6 V 25,6 V 25,6 V 51,2 V

Nominal capacity @ 25 °C* 100  Ah 150 Ah 200 Ah 300 Ah 100 Ah 200 Ah 300 Ah 100 Ah

Nominal energy @ 25 °C* 1280 Wh 1920 Wh 2560 Wh 3840 Wh 2560 Wh 5120 Wh 7680 Wh 5120 Wh

Capacity loss (per 100 cycles, @ 25 °C, 100 % DoD): <1 %

Energy loss (per 100 cycles, @ 25 °C, 100 % DoD): <1 %

Round trip efficiency 92 %

* Discharge current ≤1C

CYCLE LIFE (capacity ≥ 80 % of nominal)
80 % DoD 2500 cycles

70 % DoD 3000 cycles

50 % DoD 5000 cycles

DISCHARGE
Max continuous
discharge current (C-rate) 100 A (1C) 150 A (1C) 200 A (1C) 300 A (1C) 100 A (1C) 200 A (1C) 300 A (1C) 100 A (1C)

Max pulse discharge current 10s (C-rate) 200 A (2C) 300 A (2C) 400 A (2C) 600 A (2C) 200 A (2C) 400 A (2C) 600 A (2C) 200 A (2C)
End of discharge voltage 11,2 V 22,4 V 44,8 V
Internal resistance 2 mΩ 1 mΩ 4 mΩ 2 mΩ 1 mΩ 8 mΩ

CHARGE
Charge voltage Between 14 V / 28 V / 56 V and 14,4 V / 28,8 V / 56,8 V

Float voltage 13,5 V / 27 V 54 V

Max continuous charge current (C-rate) 100 A (1C) 150 A (1C) 200 A (1C) 300 A (1C) 100 A (1C) 200 A (1C) 300 A (1C) 100 A (1C)

Max pulse charge current 10s (C-rate) 200 A (2C) 225 A (1.5C) 400 A (2C) 450 A (1.5C) 200 A (2C) 400 A (2C) 450 A (1.5C) 200 A (2C)

GENERAL
BMS-es Lynx Smart BMS NG 500 A / 1000 A (M10 busbars), must be purchased separately

Cell measurements Cell voltages and temperatures, battery current

Battery BMS interface Male + female cable with M8 circular connector with high-speed digital communication, length 50 cm
M8 extension cables are available separately for purchase in various lengths between 1 and 5 meters

Alarm feature Pre-alarm contact on BMS

Bluetooth In the BMS

Max batteries per BMS 50 (up to 384 kWh per BMS 3))
25 (128 kWh 
per BMS 3))

Battery firmware updates Battery firmware automatically updated by BMS

Repairable Yes (cover can be removed with screws)

OPERATING CONDITIONS
Operating temperature Discharge: -20 °C to +50 °C      |     Charge: +5 °C to +50 °C

Storage temperature -45 °C to +70 °C

Humidity (non-condensing) Max. 95 %

Protection class IP65

MOUNTING
Mounting options Strap or mounting brackets (brackets included)

Can be placed on their sides Yes2)

OTHER
Self-discharge rate ≤ 3 % per month @ 25 °C

Power connection M8 (threaded inserts and bolts)

Dimensions (h x w x d) mm 235 x 197 x 160 205 x 250 x 205 235 x 341 x 160 206 x 447 x 205 235 x 341 x 160 235 x 648 x 162 206 x 841 x 205 235 x 648 x 162

Weight (est.) 9 kg 14 kg 19 kg 29 kg 19 kg 37 kg 52 kg 37 kg

STANDARDS

Safety

Cells: UL1973
UL9540A 
IEC62619

Cells: UL1973
UL9540A 

IEC62619 (all 
three pending)

Cells: UL1973
UL9540A 
IEC62619

Cells: UL1973
UL9540A 

IEC62619 (all 
three pending)

Cells: UL1973
UL9540A 
IEC62619

Cells: UL1973
UL9540A 
IEC62619

Cells: UL1973
UL9540A 

IEC62619(all 
three pending)

Cells: UL1973
UL9540A 

IEC62619 (all 
three pending)

Battery: IEC  62619 (pending)

EMC EN 61000-6-3, EN 61000-6-2

Automotive ECE R10-6 (pending)

Performance IEC 62620 (pending)
1) When fully charged
2) The lithium battery can be mounted upright and on its side, but not with the battery terminals facing down
3) Up to 5 BMS-es can be paralleled. For more info, please see this announcement.
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12V AGM Telecom battery 115Ah 165Ah 200Ah

Capacity 1 / 3 / 5 / 10 / 20 hours
(% of nominal)

60 / 75 / 82 / 91 / 100 (@ 70ºF/25ºC, end of discharge 10,5V)

Capacity 10 / 20 / 30 / 40 minutes
(% of nominal)

33 / 44 / 53 / 57 (@ 70ºF/25ºC, end of discharge 9,6V)

Nominal capacity (77ºF/25ºC, 10,5V) 115Ah 165Ah 200Ah

Cold Cranking Amps @ 0ºF/-18ºC 1000 1500 1800

DIN cold start current (A) @ 0ºF/-18ºC 600 900 1000

Short Circuit Current (A) 3500 5000 6000

Reserve Capacity (minutes) 200 320 400

Shelf life @ 70ºF/20ºC 1 year

Absorption voltage (V) @ 70ºF/20ºC 14,4 – 14,7 

Float voltage (V) @ 70ºF/20ºC 13,6 – 13,8

Storage voltage (V) @ 70ºF/20ºC 13,2

Float design life @ 70ºF/20ºC 12 years

Cycle design life @ 80% discharge 500

Cycle design life @ 50% discharge 750

Cycle design life @ 30% discharge 1800

Dimensions (lxwxh, mm) 395 x 110 x 293mm 548 x 105 x 316mm 546 x 125 x 323mm

Dimensions (lxwxh, inches) 15.37 x 4.33 x 11.53 21.57 x 4.13 x 12.44 21.49 x 4.92 x 12.71

Weight (kg/pounds) 35kg/77lbs 49kg/88lbs 60kg/132lbs

Designed for telecom applications; excellent ‘floor space savers’ for marine and vehicle applications
The deep cycle AGM telecom series has been designed for use in telecom systems. With front access terminals 
and small footprint, the batteries are ideal for racked systems. Similarly, these batteries can help solve limited 
floor space and access problems on board boats and vehicles.

AGM technology
AGM stands for Absorbent Glass Mat. In these batteries the electrolyte is absorbed into a glass-fibre mat 
between the plates by capillary action.

Low self-discharge
Because of the use of lead calcium grids and high purity materials, Victron VRLA batteries can be stored during 
long periods of time without recharge. The rate of self-discharge is less than 2% per month at 20°C. The self-
discharge doubles for every increase in temperature by 10°C.

Low internal resistance
Accepts very high charge and discharge rates.

High cyclic life capability
More than 500 cycles at 50% depth of discharge.

Learn more about batteries and battery charging
To learn more about batteries and charging batteries, please refer to our book ‘Energy Unlimited’ (available free 
of charge from Victron Energy and downloadable from www.victronenergy.com).

Telecom Batteries
heavy duty, front access

Telecom Battery
Battery AGM 12V 200Ah

Telecom Battery
Battery AGM 12V 200Ah
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FFeeaattuurree hhiigghhlliigghhttss ccoommmmoonn ttoo aallll mmooddeellss 
• Ultra-fast Maximum Power Point Tracking (MPPT).
• Advanced Maximum Power Point Detection in case of partial shading conditions.
• Outstanding conversion efficiency.
• Natural convection cooling.
• Automatic battery voltage recognition.
• Flexible charge algorithm.
• Over temperature protection and power derating when temperature is high.

SSiizziinngg ooppttiioonnss:: 
• Suitable for a variety of battery voltages. Most models connect to 12, 24, and 48V batteries, some only 

connect to 12 and 24V batteries, or only to 48V batteries.
• Charge currents rating from 10A all the way up to 100A.
• Maximum PV array Voc voltages ranging from 75V up to 250V.
• Multiple chargers can be used in parallel, for large systems we recommend to use the models with a 

VE.Can communication port.
 
PPVV tteerrmmiinnaall ooppttiioonnss:: 

• TR - one positive and one negative screw terminal.
• MC4 - 3 pairs of paralleled MC4 connectors.

BBlluueettooootthh ooppttiioonnss:: 
• SmartSolar models have Bluetooth.
• BlueSolar models do not have Bluetooth. They can be retrofitted to have Bluetooth by connecting the 

VE.Direct Bluetooth Smart dongle. Advantage: the product is not Bluetooth accessible when the 
dongle is not connected. Note that on the SmartSolar models, Bluetooth can be disabled.

DDiissppllaayy ooppttiioonnss:: 
• VictronConnect Application. Connects via Bluetooth or via  the VE.Direct - USB interface
• MPPT Control. Connects to all models via a VE.Direct cable
• SmartSolar Control Display. Plugs directly into the housing of the larger models
• GX device
• VRM website (GX monitoring device needed)

 

CCoommmmuunniiccaattiioonn ppoorrttss:: 
• VE.Direct - all models
• VE.Direct and VE.Can - limited models. VE.Can is especially suitable for systems with multiple solar 

chargers. All units are simply “daisy chained” to each other with a single RJ45 cable between each unit 
and also between the last unit in the chain and the a GX monitoring device.

TTeemmppeerraattuurree sseennssoorr ooppttiioonnss:: 
• Internally (all models).
• Externally via the Smart Battery Sense (only SmartSolar models).

 
LLooaadd oouuttppuutt ooppttiioonnss:: 

• Physical output - On the 10, 15 and 20A models.
• Virtual output - via VE.Direct TX digital output cable and the BatteryProtect or a solid-state relay.

 
RReemmootteellyy eennaabblliinngg aanndd ddiissaabblliinngg tthhee cchhaarrggeerr:: 

• All larger units feature the Victron standard remote on/off terminals. All models that don’t feature an 
onboard Remote on/off terminal can be remotely controlled by using the VE.Direct non inverting 
remote on/off cable – ASS030550310. Note that this prohibits using the VE.Direct port for anything 
else.

FFiirrmmwwaarree uuppddaattee ooppttiioonnss:: 
• Local updates via the VictronConnect Application (via Bluetooth or USB-VE.Direct interface)
• Remote updates via VRM website and a GX device

 
OOppttiioonnaall aacccceessssoorriieess:: 

• VictronConnect Application (free download)
• Wire boxes, to cover and protect the terminals. See table on page 2 for wire box types
• Control and display panels: MPPT control or SmartSolar control)
• GX monitoring device (CCGX, Venus GX, Octo GX or Cerbo GX)
• Data cables: VE.Direct cable, RJ45 Cable (VE.Can models only), USB-VE.Direct interface
• External control cables: TX cable, non-inverting cable
• Bluetooth dongle (for non-smart models)

MMoorree iinnffoorrmmaattiioonn:: 
• To access the above-mentioned documents or information: press the search button on our website 

and enter the appropriate search word.
• For connection to a Color Control GX or other GX device see: 

https://www.victronenergy.com/live/venus-os:start.

BlueSolar and SmartSolar MPPT Charge Controllers 
Overview 

 
MMaaxxiimmuumm PPoowweerr PPooiinntt TTrraacckkiinngg 
((MMPPPPTT))  
 
UUppppeerr ccuurrvvee::  
Output current (I) of a solar panel as 
function of output voltage (V).
The Maximum Power Point (MPP) is the 
point Pmax along the curve where the 
product I x V reaches its peak.
 
LLoowweerr ccuurrvvee:: 
Output power P = I x V as function of 
output voltage.
When using a PWM (not MPPT) 
controller the output voltage of the 
solar panel will be nearly equal to the 
voltage of the battery, and will be lower 
than Vmp. 
 

MMPPPPTT CCoonnttrrooll 

SSmmaarrttSSoollaarr CCoonnttrrooll 

VViiccttrroonnCCoonnnneecctt 
AApppplliiccaattiioonn 

BLUESOL AR EN SMARTSOL AR L A ADCONTROLLERS 
MPPT - OVERZICHT
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BlueSolar
Charge Controller

Load 
output

Battery 
voltage

Optional display Bluetooth Com. port Remote
on-off

Programmable 
relay

Wire Box

75/10 15A 12/24V MPPT control Optional dongle VE.Direct No No S 75-10/15

75/15 15A 12/24V MPPT control Optional dongle VE.Direct No No S 75-10/15

100/15 15A 12/24V MPPT control Optional dongle VE.Direct No No S 100-15

100/20 (up to 48V) 20A/20A/1A 12/24/36/48V MPPT control Optional dongle VE.Direct No No S 100-20

100/30 No 12/24V MPPT control Optional dongle VE.Direct No No M

100/50 No 12/24V MPPT control Optional dongle VE.Direct No No M

150/35 No 12/24/36/48V MPPT control Optional dongle VE.Direct No No M

150/45 No 12/24/36/48V MPPT control Optional dongle VE.Direct No No M

150/60-Tr No 12/24/36/48V MPPT control Optional dongle VE.Direct No No L

150/60-MC4 No 12/24/36/48V MPPT control Optional dongle VE.Direct No No L

150/70-Tr No 12/24/36/48V MPPT control Optional dongle VE.Direct No No L

150/70-MC4 No 12/24/36/48V MPPT control Optional dongle VE.Direct No No L

150/100-Tr VE.Can No 12/24/36/48V MPPT ctrl & SmartSolar ctrl Optional dongle VE.Direct & VE.Can Yes Yes XL

250/70-Tr VE.Can No 12/24/36/48V MPPT ctrl & SmartSolar ctrl Optional dongle VE.Direct & VE.Can Yes Yes L

250/100-Tr VE.Can No 12/24/36/48V MPPT ctrl & SmartSolar ctrl Optional dongle VE.Direct & VE.Can Yes Yes XL

SmartSolar
Charge Controller

Load 
output

Battery 
voltage

Optional display Bluetooth Com. port Remote
on-off

Programmable 
relay

Wire Box

75/10 15A 12/24V MPPT control Built-in VE.Direct No No S 75-10/15

75/15 15A 12/24V MPPT control Built-in VE.Direct No No S 75-10/15

100/15 15A 12/24V MPPT control Built-in VE.Direct No No S 100-15

100/20 (up to 48V) 20A/20A/1A 12/24/36/48V MPPT control Built-in VE.Direct No No S 100-20

100/30 No 12/24V MPPT control Built-in VE.Direct No No M

100/50 No 12/24V MPPT control Built-in VE.Direct No No M

150/35 No 12/24/36/48V MPPT control Built-in VE.Direct No No M

150/45 No 12/24/36/48V MPPT control Built-in VE.Direct No No M

150/60-Tr No 12/24/36/48V MPPT ctrl & SmartSolar ctrl Built-in VE.Direct Yes Yes L

150/60-MC4 No 12/24/36/48V MPPT ctrl & SmartSolar ctrl Built-in VE.Direct Yes Yes L

150/70-Tr No 12/24/36/48V MPPT ctrl & SmartSolar ctrl Built-in VE.Direct Yes Yes L

150/70-MC4 No 12/24/36/48V MPPT ctrl & SmartSolar ctrl Built-in VE.Direct Yes Yes L

150/70-Tr VE.Can No 12/24/36/48V MPPT ctrl & SmartSolar ctrl Built-in VE.Direct & VE.Can Yes Yes L

150/70-MC4 VE.Can No 12/24/36/48V MPPT ctrl & SmartSolar ctrl Built-in VE.Direct & VE.Can Yes Yes L

150/85-Tr VE.Can No 12/24/36/48V MPPT ctrl & SmartSolar ctrl Built-in VE.Direct & VE.Can Yes Yes XL

150/85-MC4 VE.Can No 12/24/36/48V MPPT ctrl & SmartSolar ctrl Built-in VE.Direct & VE.Can Yes Yes XL

150/100-Tr VE.Can No 12/24/36/48V MPPT ctrl & SmartSolar ctrl Built-in VE.Direct & VE.Can Yes Yes XL

150/100-MC4 VE.Can No 12/24/36/48V MPPT ctrl & SmartSolar ctrl Built-in VE.Direct & VE.Can Yes Yes XL

250/60-Tr No 12/24/36/48V MPPT ctrl & SmartSolar ctrl Built-in VE.Direct Yes Yes L

250/60-MC4 No 12/24/36/48V MPPT ctrl & SmartSolar ctrl Built-in VE.Direct Yes Yes L

250/70-Tr No 12/24/36/48V MPPT ctrl & SmartSolar ctrl Built-in VE.Direct Yes Yes L

250/70-MC4 No 12/24/36/48V MPPT ctrl & SmartSolar ctrl Built-in VE.Direct Yes Yes L

250/70-Tr VE.Can No 12/24/36/48V MPPT ctrl & SmartSolar ctrl Built-in VE.Direct & VE.Can Yes Yes L

250/70-MC4 VE.Can No 12/24/36/48V MPPT ctrl & SmartSolar ctrl Built-in VE.Direct & VE.Can Yes Yes L

250/85-Tr VE.Can No 12/24/36/48V MPPT ctrl & SmartSolar ctrl Built-in VE.Direct & VE.Can Yes Yes XL

250/85-MC4 VE.Can No 12/24/36/48V MPPT ctrl & SmartSolar ctrl Built-in VE.Direct & VE.Can Yes Yes XL

250/100-Tr VE.Can No 12/24/36/48V MPPT ctrl & SmartSolar ctrl Built-in VE.Direct & VE.Can Yes Yes XL

250/100-MC4 VE.Can No 12/24/36/48V MPPT ctrl & SmartSolar ctrl Built-in VE.Direct & VE.Can Yes Yes XL

CCoolloorr CCoonnttrrooll GGXX VVeennuuss GGXX VEE..DDiirreecctt BBlluueettooootthh 
SSmmaarrtt DDoonnggllee 

SSmmaarrtt BBaatttteerryy 
SSeennssee 

VVEE..DDiirreecctt ttoo UUSSBB 
iinntteerrffaaccee 

CCeerrbboo GGXX 



Inverter/charger system with intelligent shore 
and generator power management

PowerControl: Dealing with limited generator or grid power All models 

in the MultiPlus range feature powerful battery chargers. When the 

largest model is working hard it can draw almost 10A from a 230V 

supply. Using the remote panel it is possible to ‘dial-in’ the maximum 

current that is available from mains or generator. The MultiPlus will then 

automatically regulate the charger taking account of other system AC 

loads and ensuring the charger only uses what is spare. This way it is 

possible to avoid tripping the mains power or overloading the generator.

M U L T I P L U S  P R I N C I P L E

P O W E R  C O N T R O L ©

Battery charger reduces its output, if required, to avoid overload of 

supply when system consumption is high.

multi 12/3000
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P O W E R A S S I S T ©

PowerAssist: Boosting the power available from mains or generator, 

an innovative feature of Multiplus. The feature  that most distinguishes 

the MultiPlus from other inverter/chargers is PowerAssist. This feature 

takes the principle of PowerControl to a further dimension by allowing 

a MultiPlus to supplement the power available from mains or generator 

to ‘assist’ during periods of high demand. Peak power demand is almost 

always sustained only for short periods, either a few minutes (in the case 

of items like cooking appliances) or just a few seconds (in the case of 

the burst of energy needed to start an air-conditioning or refrigeration 

compressor).

With the capacity of the generator or mains power set on the remote 

panel, the MultiPlus detects when the load is becoming too much for 

the supply and will instantly provide the extra power required. When 

the demand has reduced, the unit returns to charging the battery. This 

feature is equally effective in large and small systems helping to reduce 

the required generator capacity or to achieve greater things with limited 

mains power. There is even a special feature to enable the MultiPlus/

Quattro to work perfectly with portable generators.

P O W E R A S S I S T ©

Inverter boosts incoming power, if required, to avoid overload of supply 

when system consumption exceeds supply.

AC distribution

Battery 12V/300Ahr
Services

RCD

16A

Battery delivers energy to “Power Assist” incoming      power

21A

Water Heater (10A)

Microwave (6A)

Fridge (1A)

TV / DVD (1A)

Computer (1A)

Kettle (13A)

Hairdryer (8A)

Power Tools (2A)Public grid

multi 12/3000



S Y S T E M  E X A M P L E S

Appliance System

Lighting Quattro 12/3000/120

Communication & navigation BMV-712 battery monitor

Water heater 2x12V/200AH and 1X80AH batteries

Microwave oven Digital control remote panel

2 ring introduction hob Alternator 12/150

Coff ee machine/Kettle DC Link Box

TV/DVD Isolation transformer

Laptop Cyrix battery separator

Smal chargers (mobile phone, electric shaver)

Refrigerator and freezer Solarpanel and MPTT Solar charger

Comfort system - 7 kVA (30A) capacity



119

Comfort plus system - 25 kVA capacity

Appliance System

Lighting 2 xQuattro 24/5000/120

Communication & navigation Color Control GX

Water heater 4x12V/200AH and 1X80AH batteries

Electric gallery with 4 ring induction hob, micro-
wave/combi oven, refrigerator, freezer, washer/
dryer.

Color Control GX

Coff ee machine and kettle Alternator 12/150

TV/DVD DC Link box

Multimedia PC Isolation transformers

Small chargers (mobile, phone, shaver etc)

Modest air-conditioning Solarpanel and MPTT Solar charger



System schematic drawing 
& requirements

P R O F E S S I O N A L  V E H I C L E  P O W E R  S Y S T E M S



121

Feel free to contact your local Victron dealer. They are happy 

to help and trained with the highest of know-how to translate 

your needs into a robust system. Find your local dealer at 

‘Where to buy’ on our website.
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Feel free to ask your local 

Victron dealer for advice. 

www.victronenergy.com

Modular solutions to meet any
mobile power demand

Victron Energy offers one of the widest ranges of robust, 

connected power products, proven to perform in the most 

demanding conditions. Our advanced systems solve complex 

mobile power challenges and are adaptable to the specific 

needs of professional vehicles, from utility fleets to emergency 

response units.

P R O F E S S I O N A L  V E H I C L E  P O W E R  S Y S T E M S
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And more

Battery protection - DC-DC converters 

and chargers - lithium batteries - 

AGM and GEL batteries - battery 

management systems - votage 

sensitive relays - fuses and fuse 

holders - busbars -battery switches

Inverter/chargers

Solar chargers from small

Battery chargers 

Battery monitoring

EV charging station DC distribution systems

System monitoring

...to large

Inverter/charger/MPPT Inverters
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Why Victron?

At Victron Energy, we're as dedicated and driven to developing and 

improving power solutions today as we were when we started in 1975. 

Thanks to rigorous testing, customer feedback, data, and knowledge- 

sharing, we improve and develop 24/7. We are powered by know-how; 

it keeps us and our users going, ensuring peace of mind in automotive 

applications for years to come.

P R O F E S S I O N A L  V E H I C L E  P O W E R  S Y S T E M S

It’s not one thing that makes 

it all work. 

Our modular, robust and connected 

power systems deliver unequalled 

reliability, even in the harshest 

of climates. But it’s our unique 

combination of advanced hard- and 

software, intelligent monitoring 

apps, a worldwide network of highly 

trained, authorised professionals, 

and widespread repair centres that 

turns a Victron Energy system into 

an unbeatable system, powered by 

know-how.

Reliability powers long service 

life cycles.

When making power supply 

investment decisions, calculations 

based solely on price can be 

misleading. True performance and 

expected service life are equally 

important factors. Fortunately, Victron 

Energy systems consistently meet our 

high standards for both performance 

and longevity (when used as 

designed). Our 5 or 10 year warranty 

combined with fair, fast repair policies 

ensure your investments remain 

protected and reliable for years to 

come
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Endless energy 

since 1975

How effi  ciency translates 

into cost-eff ectiveness.

With battery-based systems, 

effi  ciency is key to providing 

excellent cost-eff ectiveness. From 

our incredibly effi  cient SmartSolar 

Charge Controllers to the intelligent 

way our inverter/ chargers minimise 

generator use, a Blue Power system 

ensures every detail is carefully 

considered. This attention to detail, 

combined with our reputation for 

extreme resilience and long service 

life, translates into truly cost-eff ective 

solutions, especially when compared 

to initially 'cheaper' alternatives.

Smart monitoring for system 

optimisation

Monitoring is crucial to fi ne-tune 

and optimise energy harvest and 

use based on ever-changing 

circumstances. With Victron, the 

power of know-how is at your 

fi ngertips. Through our industry-

leading and free VictronConnect app, 

you maintain perfect control over 

your system from anywhere. With our 

app and VRM portal, you can monitor 

the entire system, adjust settings 

and identify potential issues early by 

setting up alerts and alarms.

Our worldwide dealer network 

is by your side.

Our global network of around 1,000 

highly trained distributors, installers, 

and service partners is always on 

hand to help, providing equipment 

advice, installation recommendations, 

aftercare and technical support. 

With the Victron Energy team, our 

partners, and lively community 

behind you, the power of know-how 

is always by your side.



Energy. Anytime. Anywhere.Energy. Anytime. Anywhere.



When you want the comforts of home away from home, 
it’s good to know the power of know-how is by your side.

Download our RV brochure on victronenergy.com

The perfect escape. Powered by know how.



With the power of know- 

how by your side, you get

Energy. Anytime. Anywhere.



Victron Energy B.V. 
De Paal 35 • 1351JG Almere • The Netherlands 

E-mail: sales@victronenergy.com • www.victronenergy.com
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