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1. GENERAL OVERVIEW OF THE LEVEL 3 ENERGY SYSTEM

The primary use of this energy system is for an uninterrupted AC power
(UPS) function. In the event of grid failure, the inverter within the Victron
Energy MultiPlus Inverter/Charger 1600VA is automatically activated
and takes over the energy supply to the connected loads. This happens
very quickly (20 milliseconds), enabling a computer and most sensitive
electronic equipment to safely continue to operate efficiently from the
unit’s internal battery without any electricity disruptions.

This unit is not only a UPS. It has the capability to become an integral part
of your electrical network, facilitating the input of solar energy into this
network transferring up to 16A of 230 VAC through the system from mains

supply.

With anintelligent battery charger, the system always maintains its modern
LiFePO4 battery at the correct voltage values ensuring long-life and zero
battery maintenance for many years.

Ask your service agent about any of the following system functions:

. Integration of solar panels.

«  Transfer capacity and advantages.

. Parallel connection and growth of system.

. 10 - 3@ phase connection capability.

. Remote monitoring and evaluation of the energy system.
«  System setting and programming functions.

ENERGYDOCK
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2. INVERTER TECHNICAL SPECIFICATIONS

2.1 VICTRON ENERGY - MultiPlus Inverter/Charger 1600VA

24 VOLT 24/1600/40
PowerControl Yes
PowerAssist Yes
Three Phase and parallel operation Yes
Transfer switch 16A

2.2 INVERTER
Input voltage range 19-33V
Output Output voltage 230VAC + 2%
Output Frequency: 50Hz +0,1% (1)
Cont. output power at 25°C (3) 1600VA
Cont. output power at 25°C 1300W
Cont. output power at 40°C 1100W
Cont. output power at 65°C 800W
Peak power 2800W
Maximum efficiency 94 %
Zero-load power IW
Zero-load power in search mode 3W
AC Input Input voltage range: 187-265 VAC Input frequency: 45 - 65 Hz
Charge voltage 'absorption' 27,6V
Charge voltage 'float’ 27.00V
Charge current house battery 40A

2.4 INVERTER ENCLOSURE
Material & Colour: Steel/ABS (blue RAL 5012)

Common Characteristics
Protection category: IP 21

Battery-connection 35mm?

230V AC-connection G-ST18i connector
Weight 10,2 kg

Dimensions (h x w x d) 470 x 265 x 120 mm

SPECIALIZED SOLAR SYSTEMS®
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2. INVERTER TECHNICAL SPECIFICATIONS

2.4 GENERAL

Programmable relay (5) Yes

Protection (2) a-g

VE.Bus communication port For parallel and three phase operation, monitor-
Remote on-off On/off

DIP switches Yes (7)

Internal DC fuse 125A

Operating temp. range: -40 to +65°C (fan
Common Characteristics

Humidity (non-condensing): max 95%

2.6 STANDARDS
Safety EN-IEC 60335-1, EN-IEC 60335-2-29, EN 62109-1
EN 55014-1, EN 55014-2, EN-IEC 61000-3-2, EN-
IEC 61000-6-1, IEC 61000-6-2, [EC 61000-6-3

Emission / Immunity

Road vehicles ECE R10-5
1) Can be adjusted to 60Hz and to 240V 4) At 25°C ambient
2) Protection: 5) Programmable relay which can be set
a. Output short circuit for: General alarm, DC under voltage or generator
b. Overload start/stop signal 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 6) Remote / Battery charge voltage / Inverter frequency
f. 230VAC on inverter output / search mode
g. Input voltage ripple too high 7) Battery charge voltage / search mode

3) Non-linear load, crest factor 3:1

2.7 ENERGY SYSTEM SPECIFICATIONS

Enclosure material Alluminuim; 409 Stainless steel

Weight 46 Kg

Dimensions 580(H) X 660(W) X 155(D) mm

Ventilation distance 150mm clear on all sides with no obstructions
Installation Indoors/inside only

Programming/settings Optimally factory preprogrammed. Changing any

settings will render warranty void.

SPECIALIZED SOLAR SYSTEMS®
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3. DEFAULT CONFIGURATION SETTINGS

l Grid ] Inverter] Ehalger] Wirkual switch] Assistants]

System frequency
(+ B0Hz ™ BOHz

Shore limit
AC input current limit {500 A [ Owveruled by remate

[ Dynamic curent limiter
Iv Esternal current sensor connected [see manual)

Iv Enahble batteny monitar
State of charge when Bulk finished |95.0 %

Battery capacity 100 Ah
Charge efficiency 055
E

Genelall Grid ] Inverter] Charger] Yirtual switch ~ Assistants
Azzistant Configuration ] Assistant Tools ]

Azzistant Setup
&dd assistant

ESS (Energy Storage System)

|
|

« | D

Uszed azziztants: [1006 bytes uzed)

Save assiztant | Delete assistant |

Surnmary | Load assigtant |

SPECIALIZED SOLAR SYSTEMS®
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3. DEFAULT CONFIGURATION SETTINGS

" ESS (Energy Storage System) - O x

Welcome

Fiemarksz on the Energp Storage System assistant.

|»

Flease read the Energy Storage System manual for more info.

Requirements:

- Thiz assiztant must be placed in all Multiz/Quattios of the spstem.

- When combined with azsistants which have effect on whether or not the
ihcoming &C is accepted, such assistants must be loaded in the Multis/Quattroz
inphaze L1.

- Multi-phase systems must be symmetrical, this implies:

* Each input must 'switch as group' (see E Bus System Configurator']
[When using VE.Bus Quick Setup’ most conditions are satisfied
autornatically. Only the Solar power must be balanced per phase.]

* When PV inverters are connected to the outputs:

- Each phaze should have the same Solar power installed
- Each phase should have the zame number of Multiz/Quattroz

" Note:
whenewver the option "FY inverters connected on AC out' is checked, thiz
j azsistant will regulate the AC output frequgncy. Changing the_ ‘syztem frequency’

<4 S

" ESS (Energy Storage System) — O x

Battery system

Pleaze select your system

System uges OPz5 or OP2Y batteries

System uzes Gel or AGHM batteries

Systemn uzes LiFePod batteries with 2 VE.Bus BMS
Systemn uzes LiIFeFod batteriez with a bwo-zignal BrS

Systemn uzes LiIFeFPod with other type BMS
[Thiz can be either a BMS connected via CAM bus or a BMS system in which the
batteries are protected fram highlow cell voltages by external equipment. ]

I

7

" Supztem uzes Redflow ZCell batteries
x Cancel <4 rr

SPECIALIZED SOLAR SYSTEMS®
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3. DEFAULT CONFIGURATION SETTINGS

" ESS (Energy Storage System) — O x

Battery capacity

Pleaze enter the corect battery capacity.

The battery capacity of the sugtem iz (100 Ah.

x Cancel <4 B

i ESS (Energy Storage System) - O X

VEConfigure battery type selection

Some VE Configure zettings do not [exactly) comespond with the battery default zettings for
Lilan.

Wwiould vou like the assistant ta change the default battery type in YEConfigure?

[If you decide ta let the assistant change the battery type, a summary of the changed
zettings will be displayed when the assistant iz finizhed.]

" Change battery type as suggested

x Cancel <4 e

SPECIALIZED SOLAR SYSTEMS®
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3. DEFAULT CONFIGURATION SETTINGS

" ESS (Energy Storage System) - O X

Sustain voltage

“when batteries are left in a deep dizcharged state during a pralonged period, there iz &
zevere chance that they will be damaged.

To prevent this, the sustain mechanizm will kick in and keep the batteries at & minimum
voltage by charging them with a zmall current whenever necessary.

For more info, refer to the controling depth of discharge chapter of the Energy Storage
manual.

Sustain voltage |50.00 4.

X Cancel ‘ < >

e ESS (Energy Storage System) — O x

Dynamic cut-off

This assistant uzes so called dynamic cut-off,
That iz, the 'DC input low shut-down' level depends on the battery discharge curent.

There will normally be no need to adjust the curve used far this!
Just accept below values which are already optimized for the selected battery type.

In rare cases it might be advantageous to modify the curve. Thiz can be done by changing
the values below.

Mote:
* Because dynamic cut-off is used, the "D input low shut-down' related parameters in
WE Configure are ignored.

Cut off valtage for a discharge cument of:

0.005C =(43.00 %
025C =[4875
07C  =(4850 ¥

2C =(48.00 ¥

X Cancel <« i >

SPECIALIZED SOLAR SYSTEMS®
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3. DEFAULT CONFIGURATION SETTINGS

™ ESS (Energy Storage System)

Restart offset

“w'hien inverting is stopped due to low battery, the battery voltage must rise above a certain
level before inverting is allowed again

This level is determined as an offet ta cut-off(0).

[eut-off[0] is the cut-off voltage conesponding with a DC discharge of 04,)

Hote:

This same value is used as an offset to the cut-off voltage to determine the low bat
Pre-2lam indication]

Inverting is allowerd again when voltage rises [1.20 W above cut-c{0]

T (( —

"+ ESS (Energy Storage System)

PV Inverers

Are there Py inverters connected on the AC out of the Multi/Guattro spstem?

X Cancel i

B

" ESS (Energy Storage System)

VEConfig settings
Thiz assistant might [depending on the choice made] have changed zome VE Configure
zettings.

Belaws pou will find a summary of these YE Config settings.
‘Wwhen a setting iz changed by the assiztant this ime, the setting iz marked with a +.

Relevant YE Configure settings:

- Battery capacity 200 Ah.

- Powerdssizt unchecked

- Lithium batteries checked

- Dynamic current limiter unchecked
- Storage mode unchecked

X Cancel <«
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4. WIRING SCHEMATIC LEVEL 3 (24V)

CIONENO ? @
[
. -
D
®

N-

P+ -
| -
® B GO ® @ =

. ACinput from grid. 8. Battery connection.
. Grounding connection. 9. Internal BMS.
. Indicator lights. 10. Manual on/off switch.

. Double pole circuit breaker. 11. Cell monitor cable.
. Common earth bar. 12. ACoutput to load.
. Remote on/off switch. 13. Main DC fuse.

. Remote monitoring. 14. LiFePhO4 battery.

SPECIALIZED SOLAR SYSTEMS®
www.specializedsolarsystems.co.za 11
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5. INTERNAL STORAGE

5.1 BATTERY SPECIFICATIONS

Battery type: LiFePOas (Lithium iron phosphate)

Nominal Voltage: 25.6VDC

Amp Hours: 100

Wh capacity at 100%: 2560 Wh

Max Charge (A): 60

Max Discharge (A): 60

Battery Voltage Shutdown: 23VDC

Battery Voltage Restart: 25VDC

Expected Cycle Life: Greater than 3000 @ 0.2C discharge & 90 % SOC
Max Charge Voltage: 27.9VDC

5. SOLAR PANEL (PV) INTEGRATION

By purchasing the “DC- Attachment Unit” (100 -150 / 60 / 1440 - 24) , this
energy system can become a full off-grid energy supply system for 1@ or
3@ phase energy supply. The following technical specifications would
apply to this energy system:

100-150/ 60/ 1440 — 24 DC Attachment unit

5.1 PV SPECIFICATIONS LEVEL 3

Max Input Voltage from solar panels: 100 VDC
Max (A) supplied by solar and grid: 60A

Max Wp of solar panels: 1440 Wp
Programming of MPPT for effective charge:

Bulk and absorb voltage: 27.6VDC
Float voltage: 27.0VDC
Max charge: 60A

SPECIALIZED SOLAR SYSTEMS®
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6. WIRING SCHEMATIC LEVEL 3 (24V)

|

® © © O

ACIN AC OUT

I
1zl i
[

1. DC-PV earth not bonded to AC earth. . Bolt on method between units.
2. Configured solar panel installation. . Connect MPPT battery breaker to fuse.
3. Double pole DC breaker for PV. . Connect MPPT battery breaker directly

4. Double pole DC breaker for battery. to inverter input.
5. Optional remote monitoring cable. 10. Bonded earth to AC.
6. Battery cable connection MPPT with fuses.

SPECIALIZED SOLAR SYSTEMS®
www.specializedsolarsystems.co.za 13
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7. SAFETY INSTRUCTIONS

General safety instructions:

Please read all documentation supplied with this product first so that you
are familiar with the safety indicators and instructions before using this
product. This equipment should be used for the designated application
only.

WARNING: Danger and electrical shock

This product is used in combination with a permanent energy source
(battery). Even if the equipment is switched off, a dangerous electrical
voltage can occur at the input or output terminals. Always switch the AC
power OFF and disconnect the batter y before any maintenance is carried
out.

Never use the product at sites where a gas or a dust explosion could
occur. The product is not intended for use by persons (including children)
with reduced physical, sensory, or mental capabilities, or with a lack of
experience or knowledge.

An approved service agent must take responsibility of the installation of
this product.

7.1 Transport and storage safety instructions:
When transporting or storing the product, ensure that the main supply and
the battery leads are disconnected.

Transport the product in the original packaging only.

Store all products in a dry environment in a temperature range of 0 to 45°C.

WARNING: Do not lift heavy objects without assistance.

SPECIALIZED SOLAR SYSTEMS®
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8. INSTALLATION

« Forelectricalwork, follow the National Wiring Standards and Regulations
of South Africa.

« This product is a Safety Class 1 device. The AC input and/or output
terminals must be provided with an uninterrupted grounding for
safety purposes. The additional grounding point located inside the unit
should have a ground conduction of at least 4mm?>.

« Never replace a protective device with a component of a different kind.

« Before switching the energy system on, first check that the input
voltage is correct.

« Ensure that the equipment is used in the correct operating conditions.
« Never operate in wet or dusty conditions.

« Ensure that there is sufficient free space for ventilation around the
installed equipment.

+ Install the product in a heat proof environment.

« Ensure that there are no chemicals, plastic pots or curtains in the
immediate vicinity of the installation.

« Always ensure that you follow the correct installation video/manual
procedures when attempting to install this unit.

SPECIALIZED SOLAR SYSTEMS®
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