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APPLICATION EXAMPLES

I AL

The Netherlands: Green sailingyacht ‘Ecolution’.

Generating energy from water, wind and sun

The Ecolution is a 26 meter long sailing yacht, equipped with many sustainable techniques. During sailing the yacht develops
substantial power, of which a part can be tapped without imposing significant reduction of sailing qualities. Two propellers are
placed between the rudders of the vessel not only for propulsion but also for generating energy. The use of solar energy on the
yacht is still in development.

Robust back-up system from Victron Energy

A safe and smart battery system has been designed by Victron specialist Johannes Boonstra. The energy generated by the
Ecolution will be stored in 120 Victron batteries. With a total weight of 10.000 kg, the batteries will replace the use of conven-
tional lead-ballast. The batteries are connected to a 24V Centaur charger and several Quattro inverters/chargers from Victron
Energy. Wubbo Ockels is very happy with the system: ‘It is a great back- up system, even when the central system fails there will

still be an extra back-up’.
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APPLICATION EXAMPLES
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The drive system is highly redundant and consists of two identical “strings’ of a mechanically coupled (bio) Yanmar diesel
engine (55kW), a 20kW electrical motor/generator, a gearbox and a‘camber-adaptive’ propeller.

The sections |, Il and Il can be detached by couplings. Electrical power generation and electrical propulsion is provided by
section | and Il, while Il and Il provides a backup diesel generator function. Section | and lll provides direct diesel propulsion.
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United Kingdom: Sunseeker

Sunseeker International, UK's leading motor yacht builder, uses MultiPlus inverter/chargers. The MultiPlus provides inverter
power, battery charging, power management and UPS on their 82-94 foot yacht model range. While the yacht is in “silent
running” mode, for instance when the yacht is at anchor, the inverter supplies power for entertainment and refrigeration.
The UPS functionality of the MultiPlus ensures that there is a seamless transfer between shore power, generator power and
inverter only operation. When mains power is available, the unit provides optimised battery charging. Any overload of the
mains or generator will be prevented by using the additional power from the batteries, a feature called PowerAssist.

Sunseeker
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APPLICATION EXAMPLES

7kW Transformer 2x Quattro 24/8000

L

AC distribution
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# Water heater
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Schematic overview of the installation in the Sunseeker.



APPLICATION EXAMPLES

The Netherlands: ‘The Green Miles’, green project for blue oceans

The Green Miles was started to create awareness among the general public for the problems of our oceans. In addition, The
Green Miles wants to inspire people to interact with the world and the oceans in a green way. The Green Miles is a project in
which Arjen van Eijk and Florian Dirkse sailed around the world in two years, raising awareness on ocean climate.

Victron Energy backs the Green Miles’aims and is sponsoring the project by providing an on-board sustainable energy supply.
Green products by Victron Energy are regularly used in remote places around the world to guarantee an independent energy
supply. The energy provided on board of the Green Miles will therefore be sustainable as well as... comfortable!

Green sailing

The Green Miles’ sustainable use of windpower to sail the world means there will be minimal use of fossil fuels and almost zero
emissions. The yacht has also been adapted in several key areas. There are quite a few solar panels on board. A wind turbine
provides additional energy. A waste disposal system means no harmful refuse needs to be thrown overboard. Green waste
will be pulped so that sea creatures are able to feed on it. The boat has been fitted with a saltwater pump to prevent waste of
drinking water, and energy-saving LED-lighting has been installed. The motor will only be used sparingly.
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The Green Miles
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Schematic overview of the installation in ‘The Green Miles’.
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12VDC

Blue Power battery charger

Batteries

1. Simple system with only DC consumers
The battery charger charges the battery and functions as a power supply for the consumers.

230 VAC

Blue Power battery charger o
with 3 outputs Phoenix inverter

12VDC

Starter battery Thruster Accessory battery

2. System with inverter
This system contains an inverter to ensure a supply of 230VAC at all times. Many chargers have several outputs which allow for
several battery groups to be charged separately.

10



B LUE P OWER

{{/@}}victron energy

SYSTEMS

PowerAssist - boosting the capacity

of grid or generator power

This unique Victron feature allows the

MultiPlus to supplement the capacity
Consumer of the grid or generator power. Where

Digital Multi Control panel peak power is so often required only
230 VAC for a limited period, the MultiPlus will

make sure that insufficient shore or

230 VAC generator power is immediately

compensated with power from the

Boiler battery. When the load reduces, the
MultiPlus spare power is used to recharge the
12VDC battery bank.

It is therefore no longer necessary to
size a generator on the maximum peak
load. Use the most efficient size
generator instead.

Note: this feature is available in both
the MultiPlus and the Quattro.

Batteries

3. Multi-functional
The MultiPlus is a charger and inverter in one. It also offers several functional advantages such as PowerControl and
PowerAssist.

230VAC

230 VAC
Boiler

Quattro
€ 24VDC

Generator

Batteries

n
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3 x MultiPlus
Al 230VAC

24VDC

Batteries

5. Parallel system
Units can be connected in parallel from 800VA. This allows them to supply larger amounts of power. A simple setting with
VEConfigure is sufficient.

Three-phase
230/400/50 Khz
3 x MultiPlus
‘ Three-phase

Batteries

6. Three-phase system
A three-phase system can be desirable for larger systems. This also can be realized with standard units.

12
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230 VAC
fi Isolation transformer MultiPlus
41 b
5 "] !
Balmar alternator Cyrix-i
& — 24VDC
Starter

C€

Starter battery Generator Batteries

7. Power up to 10kVA
In this MultiPlus-based system example the generator directly charges the batteries and/or feeds the inverters. This system
offers a lot of advantages such as weight reduction and comfort.

230VAC

Isolation transformer Quattro

_ Generator e 24 \/DC
H—e

3w
Balmar alternator Cyrix-i

Starter

Starter battery Batteries

8. Power from 10kVA
This system example is based on Quattro units which form the heart of the system. Depending on how high the demand for
power is, the Quattro can choose between battery- shore- and generator power. 13






TECHNICAL INFORMATION

Phoenix inverters 180VA - 750VA

Phoenix inverters 1200VA - 5000VA
MultiPlus inverter/charger 800VA - 5kVA
MultiPlus inverter/charger 2kVA and 3kVA
Quattro inverter/charger 3kVA - 10kVA
Quattro inverter/chager 3kVA - 5kVA 120V
Blue Power battery charger IP20

Blue Power battery charger waterproof IP65
Isolation transformers

Phoenix battery charger 12/24V

Skylla TG charger 24/48v

Centaur charger 12/24V

GEL and AGM batteries

Orion DC/DC converters

Argo diode battery isolators

Argo FET battery isolators

Precision battery monitoring

Blue Power panel

Cyrix-i 12/24V 120A and 225A

Cyrix-i 200A-400A 12/24V and 24/48V
BlueSolar charge controllers

BlueSolar monocrystalline panels
BlueSolar polycrystalline panels

Victron Global Remote 2 and Victron Ethernet Remote
Accessories

MultiPlus principle
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PHOENIX INVERTERS 180VA - 750VA

SinusMax - Superior engineering

Developed for professional duty, the Phoenix range of inverters is suitable for the widest range of
applications. The design criteria have been to produce a true sine wave inverter with optimized
efficiency but without compromise in performance. Employing hybrid HF technology, the result is a
top quality product with compact dimensions, light in weight and capable of supplying power,

problem-free, to any load.

Phoenix Inverter Extra start-up power
12/750 A unique feature of the SinusMax technology is very high start-up power. Conventional high
frequency technology does not offer such extreme performance. Phoenix inverters, however, are

well suited to power up difficult loads such as computers and low power electric tools.

To transfer the load to another AC source: the automatic transfer switch

For our lower power models we recommend the use of our Filax Automatic Transfer Switch. The
Filax features a very short switchover time (less than 20 miliseconds) so that computers and other
electronic equipment will continue to operate without disruption.

LED diagnosis
Phoenix Inverter Please see manual for a description.
12/750

Remote on/off switch
Connector for remote on off switch available on all models.

Remote control panel (750VA model only)

Connects to the inverter with a RJ12 UTP cable (length 3 meter, included).
- DIP switch for 50/60Hz selection (750VA model only)

DIP switches for Power Saving Mode (750VA model only)

When operating in Power Saving Mode, the no-load current is reduced to 1/3 of nominal. In this

Phoenix Inverter mode the inverter is switched off in case of no load or very low load, and switches on every two

12/750 with Schuko socket seconds for a short period. | f the output current exceeds a set lever. The inverter will continue to
operate. If not, the inverter will shut down again. The on/off level can be set from 15W to 85W with
DIP switches.

Available with three different output sockets
Please see pictures below.

Phoenix Inverter 12/350 Phoenix Inverter 12/180 Phoenix Inverter 12/180
with IEC-320 sockets with Schuko socket with Nema 5-15R sockets

16



12 Volt
24 Volt
48 Volt

Cont. AC power at 25 °C (VA) 3)
Cont. power at 25 °C / 40 °C (W)
Peak power (W)

Phoenix Inverter

Output AC voltage / frequency (4)
Input voltage range (V DC)

Low battery alarm (V DC)

Low battery shut down (V DC)
Low battery auto recovery (V DC)
Max. efficiency 12 /24 / 48 V (%)
Zero-load power 12 /24 /48 V (W)
Zero-load power in Power Saving mode
Protection (2)

Operating temperature range

Humidity (non condensing)

ENCLOSURE

Material & Colour
Battery-connection
Standard AC outlets
Other outlets (at request)

q

victron energy
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PHOENIX INVERTERS 180VA - 750VA

12/180 12/350 12/750
24/180 24/350 24/750
48/350 48/750
180 350 750
175/150 300/250 700/ 650
350 700 1400
110VAC or 230VAC +/-3% 50Hz or 60Hz +/- 0,1%
10,5-15,5/21,0-31,0/42,0- 62,0
11,0/22/44
10,5/21/42
12,5/25/50
87/88 89/89/90 91/93/94
26/38 3,1/50/6,0 14/14/13
n.a. n.a. 3/4/5
a-e

-20 to +50°C (fan assisted cooling)
max 95%

aluminium (blue Ral 5012)
1) 1)
IEC-320 (IEC-320 plug included), Schuko, or Nema 5-15R
United Kingdom, Australia/New Zealand

Protection category IP 20
Weight (kg / Ibs) 27/54 35/7,7 27/54
Dimensions (hxwxd in mm) 72x132x200 72x155x237 72x180x295
(hxwxd in inches) 2.8x5.2x7.9 2.8x6.1x9.3 2.8x7.1x11.6
ACCESSORIES
Remote control panel n.a n.a Optional
Remote on-off switch Two pole connector RJ12 plug
Automatic transfer switch Filax
STANDARDS
Safety EN 60335-1

Emission Immunity

1) Battery cables of 1.5 meter (12/180 with
cigarette plug)
2) Protection key:
a) output short circuit
b) overload
c) battery voltage too high
d) battery voltage too low
e) temperature too high

EN55014-1/EN 55014-2

3) Non linear load, crest factor 3:1
4) Frequency can be set by DIP switch (750VA models only)

Screw terminals

Battery Alarm
An excessively high or low battery voltage is indicated
by an audible and visual alarm, and a relay for remote

Remote Control Panel
(750VA models only)
RJ12 UTP cable to connect to the inverter is included

signalling.

(length: 3 meter).

BMV Battery Monitor

The BMV Battery Monitor features an advanced
microprocessor control system combined with high
resolution measuring systems for battery voltage and
charge/discharge current. Besides this, the software
includes complex calculation algorithms to exactly
determine the state of charge of the battery. The BMV
selectively displays battery voltage, current, consumed
Ah or time to go. The monitor also stores a host of data
regarding performance and use of the battery.

17
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PHOENIX INVERTERS 1200VA - 5000VA

SinusMax - Superior engineering

Developed for professional duty, the Phoenix range of inverters is suitable for the widest range of applications.
The design criteria have been to produce a true sine wave inverter with optimised efficiency but without
compromise in performance. Employing hybrid HF technology, the result is a top quality product with compact
dimensions, light in weight and capable of supplying power, problem-free, to any load.

Extra start-up power

A unique feature of the SinusMax technology is very high start-up power. Conventional high frequency
technology does not offer such extreme performance. Phoenix inverters, however, are well suited to power up
difficult loads such as refrigeration compressors, electric motors and similar appliances.

Virtually unlimited power thanks to parallel and 3-phase operation capability
Up to 6 units inverters can operate in parallel to achieve higher power output. Six 24/5000 units, for example,
will provide 24kW / 30kVA output power. Operation in 3-phase configuration is also possible.

Phoenix Inverter

24/5000 To transfer the load to another AC source: the automatic transfer switch

If an automatic transfer switch is required we recommend using the MultiPlus inverter/charger instead. The
switch is included in these products and the charger function of the MultiPlus can be disabled. Computers and
other electronic equipment will continue to operate without disruption because the MultiPlus features a very
short switchover time (less than 20 milliseconds).

Computer interface

All models have a RS-485 port. All you need to connect to your PC is our MK2 interface (see under accessories).
This interface takes care of galvanic isolation between the inverter and the computer, and converts from RS-485
to RS-232. A RS-232 to USB conversion cable is also available. Together with our VEConfigure software, which
can be downloaded free of charge from our website, all parameters of the inverters can be customised. This
includes output voltage and frequency, over and under voltage settings and programming the relay. This relay
can for example be used to signal several alarm conditions, or to start a generator. The inverters can also be
connected to VENet, the new power control network of Victron Energy, or to other computerised monitoring
and control systems.

New applications of high power inverters

The possibilities of paralleled high power inverters are truly amazing. For ideas, examples and battery capacity
calculations please refer to our book “Energy Unlimited” (available free of charge from Victron Energy and
downloadable from www.victronenergy.com).

Phoenix Inverter Compact
24/1600

Load 1
Load 2
Load 3
Load 4
Load 5
Load 6
Load 7
Load 8

Solar panel

Sinewave

.’_‘v.

—(]

Battery Phoenix inverter

INNNNN NS

90-230 VAC

Phoenix battery charger

18
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PHOENIX INVERTERS 1200VA - 5000VA

C12/1200 C12/1600 C12/2000 12/3000
Phoenix Inverter C24/1200 C24/1600 C24/2000 24/3000
48/3000

Yes

Parallel and 3-phase operation

24/5000
48/5000

INVERTER
Input voltage range (V DC) 95-17V 19-33V 38-66V
Output Output voltage: 230 VAC 2% Frequency: 50 Hz +0,1% (1)
Cont. output power at 25 °C (VA) (2) 1200 1600 2000 3000 5000
Cont. output power at 25 °C (W) 1000 1300 1600 2500 4500
Cont. output power at 40 °C (W) 900 1200 1450 2200 4000
Peak power (W) 2400 3000 4000 6000 10000
Max. efficiency 12/ 24 /48 V (%) 92/94 92/94 92/92 93/94/95 94/95
Zero-load power 12 /24 / 48V (W) 8/10 8/10 9/1 15/15/16 25/25
Zero-load power in AES mode (W) 5/8 5/8 7/9 10/10/12 20/20
Zero-load power in Search mode (W) 2/3 2/3 3/4 4/5/5 5/6
GENERAL
Programmabile relay (3) Yes
Protection (4) a-g

VE.Bus communication port

Common Characteristics

For parallel and three phase operation, remote monitoring and system integration

Operating temperature range: -40 to +50 °C (fan assisted cooling)
Humidity (non condensing): max 95%

ENCLOSURE

Common Characteristics Material & Colour: aluminum (blue RAL 5012)  Protection category: IP 21

Battery-connection battery cables of 1.5 meter included M8 bolts 2+2 M8 bolts

230V AC-connection G-ST18i plug Spring-clamp Screw terminals

Weight (kg) 10 12 18 30

Dimensions (hxwhd in mm) 375x214x110 520x255x125 362x258x218 444x328x240
STANDARDS

Safety EN 60335-1

Emission Immunity EN 55014-1/EN 55014-2

Automotive Directive 2004/104/EC 2004/104/EC 2004/104/EC

1) Can be adjusted to 60Hz and to 240V 4) Protection key:
2) Non linear load, crest factor 3:1 a) output short circuit
3) Programmable relay that can a.o. be set for b) overload
general alarm, DC undervoltage or genset <) battery voltage too high
start/stop function. d) battery voltage too low
AC rating: 230V/4A e) temperature too high
DC rating: 4a up to 35VDC, 1A up to 60VDC f) 230 V AC on inverter output
g) input voltage ripple too high

Phoenix Inverter Control
This panel can also be used on a
MultiPlus inverter/charger when an
automatic transfer switch but no charger
function is desired. - MK2-USB VE.Bus to USB converter
The brightness of the LEDs is Connects to a USB port (see ‘A guide to VEConfigure’)
automatically reduced during night time. - VE.Net to VE.Bus converter
Interface to VE.Net (see VE.Net documentation)
- VE.Bus to E-PLEX converter
Interface to the E-PLEX System. The world’s most advanced and field proven
digital switching and monitoring system.
- Victron Global Remote
The Global Remote is a modem which sends alarms, warnings and system
status reports to cellular phones via text messages (SMS). It can also log
data from Victron Battery Monitors, Multi’s, Quattro’s and Inverters to a
website through a GPRS connection. Access to this website is free of charge.
- Victron Ethernet Remote
To connect to Ethernet.

Computer controlled operation and monitoring
Several interfaces are available:
- MK2.2 VE.Bus to RS232 converter
Connects to the R$232 port of a computer (see ‘A guide to VEConfigure’)

BMV Battery Monitor

The BMV Battery Monitor features an
advanced microprocessor control system
combined with high resolution
measuring systems for battery voltage
and charge / discharge current. Besides
this, the software includes complex
calculation algorithms, like Peukert’s
formula, to exactly determine the state of
charge of the battery. The BMV selectively
displays battery voltage, current,
consumed Ah or time to go. The monitor
also stores a host of data regarding
performance and use of the battery.

Several models available (see battery
monitor documentation).
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MULTIPLUS INVERTER/CHARGER 800VA - 5KVA

Multi-functional, with intelligent power management

The MultiPlus is a powerful true sine wave inverter, a sophisticated battery charger that features adaptive charge
technology, and a high-speed AC transfer switch in a single compact enclosure. Next to these primary functions,
the MultiPlus has several advanced features, as outlined below.

Two AC Outputs

The main output has no-break functionality. The MultiPlus takes over the supply to the connected loads in the
event of a grid failure or when shore/generator power is disconnected. This happens so fast (less than

20 milliseconds) that computers and other electronic equipment will continue to operate without disruption.
The second output is live only when AC is available on one of the inputs of the MultiPlus. Loads that should not
discharge the battery, like a water heater for example, can be connected to this output (second output available
on models rated at 3kVA and more).

Virtually unlimited power thanks to parallel operation
MultiPlus Up to 6 Multi's can operate in parallel to achieve higher power output. Six 24/5000/120 units, for example, will
24/3000/70 provide 25 kW / 30 kVA output power with 720 Amps charging capacity.

Three phase capability

In addition to parallel connection, three units of the same model can be configured for three-phase output. But
that's not all: up to 6 sets of three units can be parallel connected for a huge 75 kW / 90 kVA inverter and more
than 2000 Amps charging capacity.

PowerControl - Dealing with limited generator, shore side or grid power

The MultiPlus is a very powerful battery charger. It will therefore draw a lot of current from the generator or
shore side supply (nearly 10A per 5kVA Multi at 230VAC). With the Multi Control Panel a maximum generator or
shore current can be set. The MultiPlus will then take account of other AC loads and use whatever is extra for
charging, thus preventing the generator or shore supply from being overloaded.

PowerAssist - Boosting the capacity of shore or generator power

This feature takes the principle of PowerControl to a further dimension. It allows the MultiPlus to supplement
the capacity of the alternative source. Where peak power is so often required only for a limited period, the
MultiPlus will make sure that insufficient shore or generator power is immediately compensated for by power
from the battery. When the load reduces, the spare power is used to recharge the battery.

Four stage adaptive charger and dual bank battery charging

The main output provides a powerful charge to the battery system by means of advanced ‘adaptive charge’
software. The software fine-tunes the three stage automatic process to suit the condition of the battery, and
adds a fourth stage for long periods of float charging. The adaptive charge process is described in more detail
MultiPlus Compact on the Phoenix Charger datasheet and on our website, under Technical Information. In addition to this, the
12/2000/80 MultiPlus will charge a second battery using an independent trickle charge output intended for a main engine
or generator starter battery (trickle charge output available on 12V and 24V models only).

System configuring has never been easier

After installation, the MultiPlus is ready to go.

If settings have to be changed, this can be done in a matter of minutes with a new DIP switch setting procedure.
Even parallel and 3-phase operation can be programmed with DIP switches: no computer needed!
Alternatively, VE.Net can be used instead of the DIP switches.

And sophisticated software (VE.Bus Quick Configure and VE.Bus System Configurator) is available to configure
several new, advanced, features.

Five parallel units: output power 25 kVA

PowerAssist with 2x MultiPlus in parallel

Ctrl ctrl ctrl ctrl

AC Out
ACIn I g
> |
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MULTIPLUS INVERTER/CHARGER 800VA - 5kVA

12 Volt C 12/800/35 C 12/1200/50 C 12/1600/70 C 12/2000/80 12/3000/120
tiPlus 24 Volt C 24/800/16 C 24/1200/25 C 24/1600/40 C 24/2000/50 24/3000/70 24/5000/120
48 Volt 48/3000/35 48/5000/70
Yes Yes Yes Yes Yes Yes

PowerControl
PowerAssist Yes Yes Yes Yes Yes Yes
Transfer switch (A) 16 16 16 30 16 or 50 50
Parallel and 3-phase operation Yes Yes Yes Yes Yes Yes
INVERTER
Input voltage range (V DC) 95-17V 19-33V 38-66V
Output Output voltage: 230 VAC + 2% Frequency: 50 Hz £ 0,1% (1)
Cont. output power at 25 °C (VA) (3) 800 1200 1600 2000 3000 5000
Cont. output power at 25 °C (W) 700 1000 1300 1600 2500 4500
Cont. output power at 40 °C (W) 650 900 1200 1450 2200 4000
Peak power (W) 1600 2400 3000 4000 6000 10.000
Maximum efficiency (%) 92/94 93/94 93/94 93/94 93/94/95 94/95
Zero-load power (W) 8/10 8/10 8/10 9/1 15/15/16 25/25
Zero load power in AES mode (W) 5/8 5/8 5/8 7/9 10/10/12 20/20
Zero load power in Search mode (W) 2/3 2/3 2/3 3/4 4/5/5 5/6
CHARGER
AC Input Input voltage range: 187-265 VAC Input frequency: 45 - 65 Hz Power factor: 1
Charge voltage 'absorption’ (V DC) 14,4/28,8/57,6
Charge voltage 'float’ (V DC) 13,8/27,6/552
Storage mode (V DC) 13,2/26,4/52,8
Charge current house battery (A) (4) 35/16 50/25 70/40 80/50 120/70/35 120/70
Charge current starter battery (A) 4 (12V and 24V models only)
Battery temperature sensor yes
Auxiliary output (5) n.a. n.a. n.a. n.a. Yes (16A) Yes (25A)
Programmable relay (6) Yes
Protection (2) a-g
VE.Bus communication port For parallel and three phase operation, remote monitoring and system integration
General purpose com. port (7) n.a. n.a. n.a. n.a. Yes (@) Yes
Common Characteristics Operating temp. range: -40 to +50°C (fan assisted cooling) Humidity (non condensing): max 95%
Common Characteristics Material & Colour: aluminium (blue RAL 5012) Protection category: IP 21
Battery-connection battery cables of 1.5 meter M8 bolts Four M8 bolts (2 plus and 2 minus connections)
230V AC-connection G-ST18i connector Spring-clamp Screw terminals 13 mm?(6 AWG)
Weight (kg) 10 10 10 12 18 30
Dimensions (hxwxd in mm) 375x214x110 520x255x125 362x258x218 444x328x240
STANDARDS

Safety EN 60335-1, EN 60335-2-29
Emission, Immunity EN55014-1, EN 55014-2, EN 61000-3-3
Automotive Directive 2004/104/EC
1) Can be adjusted to 60 HZ; 120 V 60 Hz on request 3) Non linear load, crest factor 3:1
2) Protection key: 4) At 25 °C ambient

a) output short circuit 5) Switches off when no external AC source available

b) overload 6) Programmable relay that can a. o. be set for general alarm,

¢) battery voltage too high DC undervoltage or genset start/stop function

d) battery voltage too low AC rating: 230V/4A

e) temperature too high DC rating: 4A up to 35VDC, 1A up to 60VDC

f) 230 VAC on inverter output 7) A. 0. to communicate with a Lithium lon battery BMS

g) input voltage ripple too high 8) Models with 16A transfer switch only

Digital Multi Control Computer controlled operation and monitoring BMV Battery Monitor
This panel is intended both for Several interfaces are available: The BMV Battery Monitor features an
Multi’s and Quattro’s. - MK2.2 VE.Bus to RS232 converter advanced microprocessor control system
Allows PowerControl and Connects to the R5232 port of a computer (see ‘A guide to VEConfigure’) combined with high resolution measuring
PowerAssist current limit setting for - MK2-USB VE.Bus to USB converter systems for battery voltage and
two AC sources: a generator and Connects to a USB port (see ‘A guide to VEConfigure’) charge/discharge current. Besides this, the
shore-side current for example. - VE.Net to VE.Bus converter software includes complex calculation
Setting range: up to 200 Amps. Interface to VE.Net (see VE.Net documentation) algorithms, like Peukert’s formula, to exactly
The brightness of the LED’s is - VE.Bus to E-PLEX converter determine the state of charge of the battery.
automatically reduced during night Interface to the E-PLEX System. The world’s most advanced and field proven The BMV selectively displays battery voltage,
time. digital switching and monitoring system. current, consumed Ah or time to go. The
- Victron Global Remote monitor also stores a host of data regarding
The Global Remote is a modem which sends alarms, warnings and system performance and use of the battery.
status reports to cellular phones via text messages (SMS). It can also log Several models available (see battery monitor
data from Victron Battery Monitors, Multi’s, Quattro’s and Inverters to a documentation).

website through a GPRS connection. Access to this website is free of charge.
- Victron Ethernet Remote
To connect to Ethernet.
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MULTIPLUS INVERTER/CHARGER 2KVA AND 3KVA

Multi-functional, with intelligent power management

The MultiPlus is a powerful true sine wave inverter, a sophisticated battery charger that features adaptive charge
technology, and a high-speed AC transfer switch in a single compact enclosure. Next to these primary functions,
the MultiPlus has several advanced features, as outlined below.

Automatic and uninterruptible switching

In the event of a supply failure or when the generating set is switched off, the MultiPlus will switch over to
inverter operation and take over the supply of the connected devices. This is done so quickly that operation of
computers and other electronic devices is not disturbed (Uninterruptible Power Supply or UPS functionality).
This makes the MultiPlus highly suitable as an emergency power system in industrial and telecommunication
applications.

Virtually unlimited power thanks to parallel operation
Up to six Multi's can operate in parallel to achieve higher power output. Six 24/3000/70 units, for example,
provide 15kW / 18kVA output power with 420 Amps of charging capacity.

Multiplus -
24/3000/70 Three phase capability
In addition to parallel connection, three units can be configured for three-phase output. But that's not all: with

three strings of six parallel units a 45kW / 54kVA three phase inverter and 1260A charger can be built.

Split phase options

Two units can be stacked to provide 120-0-120V, and additional units can be paralleled up to a total of 6 units
per phase, to supply up to 30kW / 36kVA of split phase power.

Alternatively, a split phase AC source can be obtained by connecting our autotransformer (see data sheet on
www.victronenergy.com) to a ‘European’ inverter programmed to supply 240V / 60Hz.

PowerControl - Dealing with limited generator, shore side or grid power

The MultiPlus is a very powerful battery charger. It will therefore draw a lot of current from the generator or
shore side supply (nearly 20A per 3kVA MultiPlus at 120VAC). With the Multi Control Panel a maximum
generator or shore current can be set. The MultiPlus will then take account of other AC loads and use whatever
is extra for charging, thus preventing the generator or shore supply from being overloaded.

PowerAssist - Boosting the capacity of shore or generator power

This feature takes the principle of PowerControl to a further dimension. It allows the MultiPlus to supplement
the capacity of the alternative source. Where peak power is so often required only for a limited period, the
MultiPlus will make sure that insufficient shore or generator power is immediately compensated for by power
from the battery. When the load reduces, the spare power is used to recharge the battery.

Four stage adaptive charger and dual bank battery charging

The main output provides a powerful charge to the battery system by means of advanced ‘adaptive charge’
software. The software fine-tunes the three stage automatic process to suit the condition of the battery, and
adds a fourth stage for long periods of float charging. The adaptive charge process is described in more detail
on the Phoenix Charger datasheet and on our website, under Technical Information. In addition to this, the
MultiPlus will charge a second battery using an independent trickle charge output intended for a main engine
or generator starter battery.

System configuring has never been easier

After installation, the MultiPlus is ready to go.

If settings have to be changed, this can be done in a matter of minutes with a DIP switch setting procedure.
Even parallel and 3-phase operation can be programmed with DIP switches: no computer needed!
Alternatively, VE.Net can be used instead of the DIP switches.

And sophisticated software (VE.Bus Quick Configure and VE.Bus System Configurator) is available to configure
several new, advanced, features.

PowerAssist with 2x MultiPlus in parallel Five parallel units: output power 12,5 kW

ctrl ctrl ctrl ctrl

AC Out
ACIn [ <
[~

Load 4 -
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MULTIPLUS INVERTER/CHARGER 2KVA AND 3KVA

MultiPlus 12 Volt 12/2000/80
24 Volt 24/2000/50

PowerControl ye
PowerAssist yes
Transfer switch (A) 50

12/3000/120
24/3000/70
S

INVERTER

Input voltage range (V DC) 95-17V 19-33V

Output Output voltage: 120 VAC + 2% Frequency: 60 Hz+0,1% (1)

Cont. output power at 75 °F (VA) (4) 2000 3000
Cont. output power at 75 °F (W) 1600 2500
Cont. output power at 100 °F (W) 1450 2200
Peak power (W) 4000 6000
Maximum efficiency (%) 92/94 93/94
Zero-load power (W) 9/1 15/15
Zero load power in AES mode (W) 7/8 10/10
Zero load power in Search mode (W) 3/4 4/5

CHARGER

AC Input Input voltage range: 95-140 VAC  Input frequency: 45 - 65 Hz Power factor: 1
Charge voltage 'absorption' (V DC) 14,4/28,8

Charge voltage 'float' (V DC) 13,8/27,6

Storage mode (V DC) 13,2/26/4

Charge current house battery (A) (3) 80/50 120/70
Charge current starter battery (A) 4

Battery temperature sensor yes

Programmable relay (5) yes

Protection (2) a-g

Common Characteristics Operating temp. range: 0 - 120°F (fan assisted cooling) ~ Humidity (non condensing) : max 95%
ENCLOSURE

Common Characteristics Material & Colour: aluminum (blue RAL 5012) Protection category: IP 21

Battery-connection M8 bolts M8 bolts (2 plus and 2 minus connections)

120 V AC-connection Screw-terminal 6 AWG (13mm?) Screw-terminal 6 AWG (13mm?)

Weight 13kg 25 Ibs 19kg 40 Ibs

Dimensions (hxwxd in mm and inches) 520x255x125 mm 20.5x10.0x5.0 inch 362x258x218 mm 14.3x10.2x8.6 inch
STANDARDS

Safety

Emission Immunity
1) Can be adjusted to 50 Hz

d. Battery voltage too low

e. Temperature too high

f. 120 V AC on inverter output

g. Input voltage ripple too
high

Protection key:

a) Output short circuit

b) Overload

c) Battery voltage too high

4) Non linea

alarm, DC

Digital Multi Control

This panel is intended for both Multi’s
and Quattro’s.

It allows PowerControl and PowerAssist
current limit setting for two AC
sources: a generator and shore-side
current for example. Setting range: up
to 200 Amps.

The brightness of the LED's is
automatically reduced during night
time.

Computer controlled operation and monitoring

Several interfaces are available:

- MK2.2 VE.Bus to RS232 converter
Connects to the RS232 port of a computer (see ‘A guide to VEConfigure’)

- MK2-USB VE.Bus to USB converter
Connects to a USB port (see ‘A guide to VEConfigure’)

- VE.Net to VE.Bus converter
Interface to VE.Net (see VE.Net documentation)

- VE.Bus to E-PLEX converter
Interface to the E-PLEX System. The world’s most advanced and field proven
digital switching and monitoring system.

- Victron Global Remote
The Global Remote is a modem which sends alarms, warnings and system
status reports to cellular phones via text messages (SMS). It can also log
data from Victron Battery Monitors, Multi’s, Quattro’s and Inverters to a
website through a GPRS connection. Access to this website is free of charge.

ACrating:

EN 60335-1, EN 60335-2-29
EN55014-1, EN 55014-2, EN 61000-3-3
3) At 75 °F ambient

rload, crest factor 3:1

5) Programmable relay which can be set for general

under voltage or genset start signal function
230V/4A DCrating: 4A up to 35VDC, 1A up to 60VDC

BMV-600 Battery Monitor

The BMV-600 Battery Monitor features an
advanced microprocessor control system
combined with high resolution measuring
systems for battery voltage and
charge/discharge current. Besides this, the
software includes complex calculation
algorithms, like Peukert’s formula, to exactly
determine the state of charge of the battery.
The BMV-600 selectively displays battery
voltage, current, consumed Ah or time to go.
The monitor also stores a host of data
regarding performance and use of the battery.
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QUATTRO INVERTER/CHARGER 3kVA - 10kVA

Two AC inputs with integrated transfer switch
The Quattro can be connected to two independent AC sources, for example shore-side power and a generator,
or two generators. The Quattro will automatically connect to the active source.

Two AC Outputs

The main output has no-break functionality. The Quattro takes over the supply to the connected loads in the
event of a grid failure or when shore/generator power is disconnected. This happens so fast (less than
20 milliseconds) that computers and other electronic equipment will continue to operate without disruption.
The second output is live only when AC is available on one of the inputs of the Quattro. Loads that should not
discharge the battery, like a water heater for example, can be connected to this output.

Virtually unlimited power thanks to parallel operation
Up to 10 Quattro units can operate in parallel. Ten units 48/10000/140, for example, will provide 90kW / 100kVA
output power and 1400 Amps charging capacity.

Three phase capability
Three units can be configured for three-phase output. But that’s not all: up to 10 sets of three units can be
Quattro parallel connected to provide 270kW / 300kVA inverter power and more than 4000A charging capacity.

48/5000/70-50/30

PowerControl - Dealing with limited generator, shore-side or grid power

The Quattro is a very powerful battery charger. It will therefore draw a lot of current from the generator or shore
side supply (16A per 5kVA Quattro at 230VAC). A current limit can be set on each AC input. The Quattro will then
take account of other AC loads and use whatever is spare for charging, thus preventing the generator or shore
supply from being overloaded.

PowerAssist - Boosting shore or generator power

This feature takes the principle of PowerControl to a further dimension allowing the Quattro to supplement the
capacity of the alternative source. Where peak power is so often required only for a limited period, the Quattro
will make sure that insufficient shore or generator power is immediately compensated for by power from the
battery. When the load reduces, the spare power is used to recharge the battery.

Solar energy: AC power available even during a grid failure
The Quattro can be used in off grid as well as grid connected PV and other alternative energy systems.

System configuring has never been easier

After installation, the Quattro is ready to go.

If settings have to be changed, this can be done in a matter of minutes with a new DIP switch setting procedure.
Even parallel and 3-phase operation can be programmed with DIP switches: no computer needed!

Quattro Alternatively, VE.Net can be used instead of the DIP switches.

24/3000/70-50/30 And sophisticated software (VE.Bus Quick Configure and VE.Bus System Configurator) is available to configure
several new, advanced, features.
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QUATTRO INVERTER/CHARGER 3kVA - 10kVA

12/3000/120 12/5000/200
Quattro 24/3000/70 24/5000/120 24/8000/200
48/5000/70 48/8000/110 48/10000/140
PowerControl / PowerAssist Yes
Integrated Transfer switch Yes
AC inputs (2x) Input voltage range: 187-265 VAC Input frequency: 45 - 65 Hz  Power factor: 1
Maximum feed through current (A) 50/30 2x100 2x100 2x100
INVERTER
Input voltage range (V DC) 95-17V. 19-33V  38-66V
Output (1) Output voltage: 230 VAC + 2% Frequency: 50 Hz + 0,1%
Cont. output power at 25 °C (VA) (3) 3000 5000 8000 10000
Cont. output power at 25 °C (W) 2500 4500 7000 9000
Cont. output power at 40 °C (W) 2200 4000 6300 8000
Peak power (W) 6000 10000 16000 20000
Maximum efficiency (%) 93/94 94/94/95 96 96
Zero-load power (W) 15/15 25/25/25 35 35
Zero load power in AES mode (W) 10/10 20/20/20 30 30
Zero load power in Search mode (W) 4/5 5/5/6 10 10
CHARGER
Charge voltage 'absorption' (V DC) 14,4/28,8 14,4/28,8/57,6 57,6 57,6
Charge voltage 'float' (V DC) 13,8/27,6 13,8/27,6/55,2 55,2 55,2
Storage mode (V DC) 13,2/26,4 13,2/264/52,8 52,8 52,8
Charge current house battery (A) (4) 120/70 200/120/70 110 140
Charge current starter battery (A) 4 (12V and 24V models only)
Battery temperature sensor Yes
Auxiliary output (A) (5) 25 50 50 50
Programmable relay (6) 1x 3x 3x 3x
Protection (2) a-g
VE.Bus communication port For parallel and three phase operation, remote monitoring and system integration
General purpose com. port (7) 1x 2x 2x 2x
Common Characteristics Operating temp.:-40 to +50 °C  Humidity (non condensing): max. 95%
ENCLOSURE
Common Characteristics Material & Colour: aluminium (blue RAL 5012) Protection category: IP 21
Battery-connection Four M8 bolts (2 plus and 2 minus connections)
230V AC-connection Screw terminals 13 mm? (6 AWG) Bolts M6 Bolts M6 Bolts M6
Weight (kg) 19 34/30/30 45/41 45
470x 350 x 280
Dimensions (hxwxd in mm) 362 x258x218 444 x 328 x 240 470 x 350 x 280 470 x 350 x 280
444 x 328 x 240
STANDARDS

Safety EN 60335-1, EN 60335-2-29
Emission, Immunity EN55014-1, EN 55014-2, EN 61000-3-3, EN 61000-6-3, EN 61000-6-2, EN 61000-6-1
1) Can be adjusted to 60 HZ; 120 V 60 Hz on 3) Non linear load, crest factor 3:1

request 4) At 25 °C ambient
2) Protection key: 5) Switches off when no external AC source available

a) output short circuit 6) Programmable relay that can a. o. be set for general alarm,

b) overload DC undervoltage or genset start/stop function

c) battery voltage too high AC rating: 230V/4A

d) battery voltage too low DC rating: 4A up to 35VDC, 1A up to 60VDC

e) temperature too high 7) A. 0. to communicate with a Lithium lon battery BMS

f) 230 VAC on inverter output
g) input voltage ripple too high

Digital Multi Control Panel Computer controlled operation and monitoring BMV Battery Monitor
A convenient and low cost solution for Several interfaces are available: The BMV Battery Monitor features an advanced
remote monitoring, with a rotary knob to - MK2.2 VE.Bus to RS$232 converter microprocessor control system combined with
set Power Control and Power Assist levels. Connects to the RS$232 port of a computer (see ‘A guide to VEConfigure’) high resolution measuring systems for battery
- MK2-USB VE.Bus to USB converter voltage and charge/discharge current. Besides
Connects to a USB port (see ‘A guide to VEConfigure’) this, the software includes complex calculation
- VE.Net to VE.Bus converter algorithms, like Peukert’s formula, to exactly
Interface to VE.Net (see VE.Net documentation) determine the state of charge of the battery.
- VE.Bus to E-PLEX converter The BMV selectively displays battery voltage,
Interface to the E-PLEX System. The world’s most advanced and field current, consumed Ah or time to go. The
proven digital switching and monitoring system. monitor also stores a host of data regarding
- Victron Global Remote performance and use of the battery.
The Global Remote is a modem which sends alarms, warnings and system status Several models available (see battery monitor
reports to cellular phones via text messages (SMS). It can also log data from documentation).

Victron Battery Monitors, Multi’s, Quattro’s and Inverters to a website through
a GPRS connection. Access to this website is free of charge.

- Victron Ethernet Remote
To connect to Ethernet.

Blue Power Panel

Connects to a Multi or Quattro and all
VE.Net devices, in particular the VE.Net
Battery Controller.

Graphic display of currents and voltages.
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QUATTRO INVERTER/CHAGER 3KVA - 5KVA 120V

Two AC inputs with integrated transfer switch
The Quattro can be connected to two independent AC sources, for example shore-side power and a generator,
or two generators. The Quattro will automatically connect to the active source.

Two AC Outputs

The main output has no-break functionality. The Quattro takes over the supply to the connected loads in the
event of a grid failure or when shore/generator power is disconnected. This happens so fast (less than
20 milliseconds) that computers and other electronic equipment will continue to operate without disruption.
The second output is live only when AC is available on one of the inputs of the Quattro. Loads that should not
discharge the battery, like a water heater for example, can be connected to this output.

Virtually unlimited power thanks to parallel operation
Up to 10 Quattro units can operate in parallel. Ten units 48/5000/70, for example, will provide 45kW / 50kVA
output power and 700 Amps charging capacity.

Three phase capability
Three units can be configured for three-phase output. But that's not all: up to 10 sets of three units can be
parallel connected to provide 135kW / 150kVA inverter power and more than 2000A charging capacity.

PowerControl - Dealing with limited generator, shore-side or grid power

The Quattro is a very powerful battery charger. It will therefore draw a lot of current from the generator or shore
side supply (Up to 40A per 5kVA Quattro at 120VAC). A current limit can be set on each AC input. The Quattro
will then take account of other AC loads and use whatever is spare for charging, thus preventing the generator
or shore supply from being overloaded.

Quattro PowerAssist - Boosting shore or generator power

24/5000/120-100/100 This fe.:ature takes the p.rinciple of PowerControl to a ftfrther dimensiop allowing the ngttro to §upplement the
capacity of the alternative source. Where peak power is so often required only for a limited period, the Quattro
will make sure that insufficient shore or generator power is immediately compensated for by power from the
battery. When the load reduces, the spare power is used to recharge the battery.

Solar energy: AC power available even during a grid failure
The Quattro can be used in off grid as well as grid connected PV and other alternative energy systems.

System configuring has never been easier

After installation, the Quattro is ready to go.

If settings have to be changed, this can be done in a matter of minutes with a new DIP switch setting procedure.
Even parallel and 3-phase operation can be programmed with DIP switches: no computer needed!
Alternatively, VE.Net can be used instead of the DIP switches.

And sophisticated software (VE.Bus Quick Configure and VE.Bus System Configurator) is available to configure
several new, advanced, features.
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QUATTRO INVERTER/CHAGER 3KVA - 5KVA 120V

12/5000/200-100/100 120V 24/5000/120-100/100 120V 48/3000/35-50/50 120V 48/5000/70-100/100 120V

PowerControl / PowerAssist Yes

Integrated Transfer switch Yes

AC inputs (2x) Input voltage range: 90-140 VAC Input frequency: 45 - 65 Hz Power factor: 1

Maximum feed through current (A) 2x100 2x100 2x50 2x100
INVERTER

Input voltage range (V DC) 95-17 19-33 37,2-64,4 37,2-64,4

Output (1) Output voltage: 120 VAC + 2% Frequency: 60 Hz £ 0,1%

Cont. output power at 25 °C (VA) (3) 5000 5000 3000 5000

Cont. output power at 25 °C (W) 4500 4500 2500 4500

Cont. output power at 40 °C (W) 4000 4000 2200 4000

Peak power (W) 10000 10000 6000 10000

Maximum efficiency (%) 94 94 94 95

Zero-load power (W) 25 25 15 25

Zero load power in AES mode (W) 20 20 10 20

Zero load power in Search mode (W) 5 5 5 6

CHARGER

Charge voltage 'absorption' (V DC) 144 28,8 57,6 57,6
Charge voltage 'float' (V DC) 13,8 27,6 55,2 55,2
Storage mode (V DC) 13,2 26,4 52,8 52,8
Charge current house battery (A) (4) 200 120 35 70

Charge current starter battery (A) 4 4 n.a n.a.

Battery temperature sensor Yes

Auxiliary output (A) (5) 50 50 32 50
Programmable relay (6) 3x 3x 3x 3x
Protection (2) a-g

VE.Bus communication port For parallel and three phase operation, remote monitoring and system integration

General purpose com. port (7) Yes, 2x

Common Characteristics Operating temp.: -40 to +50 °C  Humidity (non condensing): max. 95%

ENCLOSURE
Material & Colour: aluminium (blue RAL 5012) Protection category: IP 21
Four M8 bolts (2 plus and 2 minus connections)

Common Characteristics
Battery-connection

120V AC-connection M6 bolts M6 bolts Screw terminals 13 mm? (6 AWG) M6 bolts
Weight (kg) 75lb  34kg 66lb 30kg 421b 19kg 661b 30kg
Do (sl 18,5x14,0x 11,2 inch 17,5x13,0x9,6 inch 14.3x10.2x8.6 inch 17,5x 13,0 9,6 inch
470 x 350 x 280 mm 444 x 328 x 240 mm 362x258x218 mm 444 x 328 x 240 mm
STANDARDS

EN 60335-1, EN 60335-2-29
EN55014-1, EN 55014-2, EN 61000-3-3, EN 61000-6-3, EN 61000-6-2, EN 61000-6-1
3) Non linear load, crest factor 3:1
4) At 25 °C ambient
5) Switches off when no external AC source available
6) Programmable relay that can a. o. be set for general alarm,
DC undervoltage or genset start/stop function

AC rating: 230V/4A

DC rating: 4A up to 35VDC, 1A up to 60VDC
7) A. 0. to communicate with a Lithium lon battery BMS

& =

Safety
Emission, Immunity
1) Can be adjusted to 50 HZ
2) Protection key:
a) output short circuit
b) overload
c) battery voltage too high
d) battery voltage too low
e) temperature too high
) 230 VAC on inverter output
g) input voltage ripple too high

Digital Multi Control
A convenient and low cost solution for
remote monitoring, with a rotary knob to

set Power Control and Power Assist levels.

Blue Power Panel

Connects to a Multi or Quattro and all
VE.Net devices, in particular the VE.Net
Battery Controller.

Graphic display of currents and voltages.

Computer controlled operation and monitoring

Several interfaces are available:

- MK2.2 VE.Bus to RS232 converter
Connects to the RS$232 port of a computer (see ‘A guide to VEConfigure’)

- MK2-USB VE.Bus to USB converter
Connects to a USB port (see ‘A guide to VEConfigure’)

- VE.Net to VE.Bus converter
Interface to VE.Net (see VE.Net documentation)

- VE.Bus to E-PLEX converter
Interface to the E-PLEX System. The world’s most advanced and field
proven digital switching and monitoring system.

- Victron Global Remote
The Global Remote is a modem which sends alarms, warnings and system
status reports to cellular phones via text messages (SMS). It can also log data
from Victron Battery Monitors, Multi’s, Quattro’s and Inverters to a website
through a GPRS connection. Access to this website is free of charge.

- Victron Ethernet Remote
To connect to Ethernet.

BMV-600 Battery Monitor

The BMV-600 Battery Monitor features an
advanced microprocessor control system
combined with high resolution measuring
systems for battery voltage and
charge/discharge current. Besides this, the
software includes complex calculation
algorithms, like Peukert’s formula, to exactly
determine the state of charge of the battery.
The BMV-600 selectively displays battery
voltage, current, consumed Ah or time to go.
The monitor also stores a host of data
regarding performance and use of the battery.
Several models available (see battery monitor
documentation).
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BLUE POWER BATTERY CHARGER IP20

Adaptive 4-stage charge characteristic: bulk - absorption - float - storage
The Blue Power charger features a microprocessor controlled ‘adaptive’ battery management. The ‘adaptive’
feature will automatically optimise the charging process relative to the way the battery is being used.

Less maintenance and aging when the battery is not in use: the Storage Mode

The storage mode kicks in whenever the battery has not been subjected to discharge during 24 hours. In the
storage mode float voltage is reduced to 2,2 V/cell (13,2 V for a 12 V battery) to minimise gassing and corrosion
of the positive plates. Once a week the voltage is raised back to the absorption level to ‘equalize’ the battery.
This feature prevents stratification of the electrolyte and sulphation, a major cause of early battery failure.

Blue Power Battery Charger
P20 12/15(1) Protected against overheating and silent fan cooling

Output current will reduce as temperature increases up to 60°C, but the Blue Power charger will not fail.
The load and temperature controlled fan is practically inaudible

Two LED’s for status indication
Yellow LED: bulk charge (blinking fast), absorption (blinking slow), float (solid)
Green LED: power on

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).

Blue Power Battery Charger
IP 20 24/15(3)

28

12/7 (1)

Blue Power Charger IP 20 12/10 (1) ggg g ;Z: 8; ng g
12/15(1)

Input voltage range 90-265 VAC or 125-350 VDC 180-265 VAC or 250-350 VDC 90-265 VAC or 125-350 VDC 180-265 VAC or 250-350 VDC

Frequency 45-65 Hz or DC

Number of outputs 1 lor3 1 lor3

Charge voltage 'absorption' (V DC) 14,4 14,4 28,8 28,8

Charge voltage 'float' (V DC) 14 14 28 28

Charge voltage 'storage' (V DC) 13,2 13,2 26,4 26,4

Charge current (A) 7/10/15 25 5/8 15

Charge characteristic 4-stage adaptive

Minimum battery capacity (Ah) 24/30/45 75 16/24 45

Can be used as power supply Yes

Protection Battery reverse polarity (fuse) Output short circuit Over temperature

Operating temp. range -20 to +60°C (full rated output up to 40°C)

Humidity (non condensing) Max 95 %

Material & Colour Aluminium (blue RAL 5012)

Battery-connection Black and red cable Screw terminals Black and red cable Screw terminals
of 1,5 meter 6 mm? of 1,5 meter 6 mm?

230V AC-connection Cable of 1,5 meter with CEE 7/7 or AS/NZS 3112 plug

Protection category IP 20

Weight (kg) 13 13 13 13

Dimensions (h x w x d in mm) 50 x 85 x 200 66 x 90 x 235 50 x 85 x 200 66 x 90 x 235

Safety EN 60335-1, EN 60335-2-29

Emission EN 55014-1, EN 61000-6-3, EN 61000-3-2

Immunity EN 55014-2, EN 61000-6-1, EN 61000-6-2, EN 61000-3-3
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BLUE POWER BATTERY CHARGER WATERPROOF I1P65

Completely encapsulated: waterproof, shockproof and ignition protected
Water, oil or dirt will not damage the Blue Power charger. The casing is made of cast aluminium and the
electronics are moulded in resin.

Protected against overheating
Can be used in a hot environment such as a machine room. Output current will reduce as temperature increases
up to 60°C, but the Blue Power charger will not fail.

Automatic three stage charging

Once the absorption voltage has been reached, the Blue Power charger will switch to float charge 2 hours after
the charge current has reduced to a low break point current (see specifications), or after a 20 hour absorption
period. The battery is therefore effectively protected against overcharging and can remain permanently

Blue Power Charger connected to the charger. The charger will automatically reset and start a new charge cycle after interruption of
24V 3A IP65 the AC supply or after reduction of the output voltage to 12V resp. 24V due to a DC load.

Two LED’s for status indication

Yellow LED: battery being charged

Yellow LED and Green LED: absorption charge
Green LED: float charge, the battery is charged

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).

Input voltage range (V AC) 200-265

Frequency (Hz) 45-65

Charge voltage 'absorption' (V DC) 144 144 28,8 28,8

Charge voltage 'float’ (V DC) 13,7 13,7 27,4 27,4

Charge current (A) 7 17 3 12

Charge characteristic 3 stage with max. 18 hours absorption time

Minimum battery capacity (Ah) 15 35 6 24

Breakpoint current (A) 0,7 1,7 03 1,2
Blue Power Charger Can be used as power supply v v v v
24V 12A IP65 Protection (1) ab.c,

Operating temp. range -20 to +60°C (full rated output up to 40°C)

Humidity Up to 100 %

Material & Colour aluminium (blue RAL 5012)

Battery-connection Black and red cable of 1,5 meter

230V AC-connection (2) Cable of 1,5 meter with CEE 7/7 or AS/NZS 3112 plug

Protection category IP 65

Weight (kg) 1,1 1,4 1,1 14

Dimensions (h x w x d in mm) 43 x80x 155 47 x99 x 193 43 x80x 155 47 x99 x 193

Safety EN 60335-1, EN 60335-2-29

Emission Immunity EN 55014-1, EN 61000-6-3, EN 61000-3-2

Automotive Directive EN 55014-2, EN 61000-6-1, EN 61000-6-2, EN 61000-3-3

1) Protection key: 2) Other plug types on request

a) Battery reverse polarity
(fuse in battery cable)

b) Output short circuit

c) Over temperature
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ISOLATION TRANSFORMERS

Safety and prevention of galvanic corrosion
The isolation transformer eliminates any electrical continuity between AC shore power and the boat. It is
essential for safety and eliminates the need for galvanic isolators and polarity alarms.

Safety is taken for granted in case of a normal on-shore installation. A fuse will blow or a GFCI (Ground Fault
Current Interrupter) will trip in case of a short circuit or current leakage to ground. Connecting the ground wire
of the shore-side supply to the metal parts of the boat will result in galvanic corrosion (see below). Bringing only
the live and neutral wire on board results in an unsafe situation because GFCI’s will not work nor will a fuse blow
in case of a short circuit to a metal part on the boat.

Galvanic corrosion occurs when two dissimilar metals in electrical contact are simultaneously exposed to an
electrically conducting fluid. Seawater and, to a lesser extent, fresh water are such fluids. In general, the more
active alloy of the couple corrodes preferentially while the less active (more noble) material is cathodically
protected. The rate of galvanic corrosion is a function of several variables including area ratios, conductivity of

Isolation Transformer the fluid, temperature, nature of the materials, etc.
2000W

It is a misunderstanding that galvanic corrosion occurs only in metal and aluminium hulls. In fact it can occur
on any boat as soon as a metallic part (the shaft and propeller) is in contact with water. Galvanic corrosion will
quickly dissolve your sacrificial anodes, and attack the shaft, propeller and other metal parts in contact with
water as soon as the boat is connected to the shore-side supply.

It might therefore be tempting not to connect the ground conductor: this is however extremely dangerous
because GFClI's will not work nor will a fuse blow in case of a short circuit to a metal part on the boat.

The best solution to avoid galvanic corrosion and at the same time prevent any unsafe situation is to install an
isolation transformer to connect to the shore-side supply.

The isolation transformer eliminates any electrical continuity between shore power and the boat. The shore
power is fed to the primary side of the transformer and the ship is connected to the secondary.

The isolation transformer completely isolates the boat from the shore ground. By connecting all metal parts to
the neutral output on the secondary side of the transformer, a GFCI will trip or a fuse will blow in case of a short
circuit.

Soft start is a standard feature of a Victron Energy isolation transformer. It will prevent the shore power fuse
from blowing due to the inrush current of the transformer, which would otherwise occur.

Isolation Transformer . )
3600W It is also recommended, for optimal safety, to connect the secondary neutral of the transformer to ground

when the boat is out of the water.

230Vac S0Hz 230Vac 5OHz
= L
Saftstart |
I N
Isolation Transformer | o,
3600W PE (shore) PE (ship)
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ISOLATION TRANSFORMERS

Isolation Transformers 2000 Watt (1) 3600 Watt (1) 7000 Watt

Input and output voltage
Frequency

Rating

Soft start

Transformer type

Input circuit breaker

115/230V 115/230V 230V

50/60Hz 50/60Hz 50/60Hz

17/85A 32/16A 32A
Yes

Toroidal (low noise, low weight)

yes

ENCLOSURE

Common Characteristics
Weight

Dimensions (h x w x d), mm

Safety

1) Can be used as:

115V to 115 Visolation transformer
115V to 230 Visolation transformer

Material: aluminium (blue RAL 5012) Protection category: IP 21

10 Kg 23 Kg 28 Kg
375x214x110 362x258x218
STANDARDS
EN 60076
230V to 230 Visolation transformer
230V to 115 Visolation transformer
AC Distribution
RCD
230 Yac L BB
W
ESE
== = - —— g —————
Li PM

1
1
|
]
Shore ground connected
o immersed metals of FK\___:ﬂ
the boat causes
elektrolytic corrosion

I=olation transformer

AC Distribution

RCD
230 Vac

Shore ground isolated
from boat ground
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PHOENIX BATTERY CHARGER 12/24V

Adaptive 4-stage charge characteristic: bulk - absorption - float - storage

The Phoenix charger features a microprocessor controlled ‘adaptive’ battery management system that can be
preset to suit different types of batteries. The ‘adaptive’ feature will automatically optimise the process relative
to the way the battery is being used.

The right amount of charge: variable absorption time

When only shallow discharges occur (a yacht connected to shore power for example) the absorption time is kept
short in order to prevent overcharging of the battery. After a deep discharge the absorption time is
automatically increased to make sure that the battery is completely recharged.

Preventing damage due to excessive gassing: the BatterySafe mode (see fig. 2 below)

If, in order to quickly charge a battery, a high charge current in combination with a high absorption voltage has
been chosen, the Phoenix charger will prevent damage due to excessive gassing by automatically limiting the
rate of voltage increase once the gassing voltage has been reached (see the charge curve between 14,4V and
15,0 Vin fig. 2 below).

Phoenix charger

12V 30A Less maintenance and aging when the battery is not in use: the Storage mode (see fig. 1 & 2 below)

The storage mode kicks in whenever the battery has not been subjected to discharge during 24 hours. In the
storage mode float voltage is reduced to 2,2 V/cell (13,2 V for 12 V battery) to minimise gassing and corrosion of
the positive plates. Once a week the voltage is raised back to the absorption level to ‘equalize’ the battery. This
feature prevents stratification of the electrolyte and sulphation, a major cause of early battery failure.

To increase battery life: temperature compensation

Every Phoenix charger comes with a battery temperature sensor. When connected, charge voltage will
automatically decrease with increasing battery temperature. This feature is especially recommended for sealed
gy sivtron smergy batteries and/or when important fluctuations of battery temperature are expected.

Battery voltage sense
In order to compensate for voltage loss due to cable resistance, Phoenix chargers are provided with a voltage
sense facility so that the battery always receives the correct charge voltage.

Universal 90-265V AC input voltage range and also suitable for DC supply (AC-DC and DC-DC operation)
The chargers will accept a 90-400V DC supply.

Computer interface

Every Phoenix Charger is ready to communicate with a computer through its RS-485 data port. Together with

X our VEConfigure software, which can be downloaded free of charge from our website www.victronenergy.com
Phoenix charger and the data link MK1b (see accessories), all parameters of the chargers can be customised. The chargers can
24V 25A also be connected to VENet, the new power control network of Victron Energy, or to other computerised
monitoring and control systems.

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). For more information about
adaptive charging please look under Technical Information on our website.

Charge curves: up to the gassing voltage (fig.1), and exceeding the gassing voltage (fig.2)

u(v)
15

u(v)

15 15,0V

13,2V 13,2V

storage 1(A)
(1 week) 50

storage
(1 week)

storage
(1 week)

storage
(1 week)

10
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PHOENIX BATTERY CHARGER 12/24V

Input voltage range (V AC) 90-265
Input voltage range (V DC) 90-400
Frequency (Hz) 45-65
Power factor 1
Charge voltage 'absorption' (V DC) 14,4 14,4 28,8 28,8
Charge voltage 'float' (V DC) 13,8 13,8 27,6 27,6
Storage mode (V DC) 13,2 13,2 26,4 26,4
Charge current house batt. (A) (2) 30 50 (3) 16 25 (3)
Charge current starter batt. (A) 4 4 4 4
Charge characteristic 4 stage adaptive
Battery capacity (Ah) 100-400 200-800 100-200 100-400
Temperature sensor v v V V
Can be used as po