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What are assistants?

An assistant is a part of VEConfigure.

It assists you in programming a Multi or Quattro for a specific task, this is how:
* You chose the appropriate assistant

e The assistant asks some questions

* You answer these questions

e The assistant will program the Multi accordingly

2 8
o e

1011001001
1011010100




What can assistants do?

* Program an auxiliary input i::;u'fmr]mwrdm —
ation | Assistant Tools
* Program for lithium batteries Asetant S

Add assistant i

° Prog ram a relay All assistants

Auxiliary input

* Program for ACPV solar or ESS S

Relay

v w w w v
-5

Solar / Self-consumption

4] 2

Used assistants:

| Load assistant |




Some notes

* When using assistants, the virtual switch
cannot be used

* Assistants get updated or features are general flag user (013F)

added every now and then, This is why they generator start and stop (015E)

have a version number programmable relay (012C)

e Each assistant has an intro text with an
relay locker (0104)

explanation, and sometimes a link to more
information

 For assistant manuals also see:
https://www.victronenergy.com/live/assista
nts:start



https://www.victronenergy.com/live/assistants:start
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Auxiliary and Lithium assistants

AC current sensor

« Safety switch

~ Agsistant Setup
* Charge current control gzt |
L. All assistants |

° I N p Ut | Im |t co ntl’0| Auxiliary input & AC Current sensor (013E)

. Lithium (non Hub system) *| charge current control (014A)
e S | | ence fa n Relay ¥ input current limit control (0142)

) ) Solar / Self-consumption  *| safety switch (0121)
* Lithium VE.Bus BMS support Silence fan (0126)

. . . Two-signal BMS support (016A)
e Lithium Two—5|gnal BMS VE.Bus BMS (015A)

support



Aux port and Temperature port

* These are both ports that receive and read a input signal
* Theinput can be a voltage (0-5V), a resistance or an open or closed contact

* Ifthe temperature sensor is not used (like is the case with lithium batteries) it too can be
used as AUX port

*  Small Multis only have a T-sense port, larger units have a T-sense and 1 or more Aux ports

5V 5V TRICKLE GND

AUX-1/0 __ CHARGE RELAY T-SENSE
+ - @+ + - + -
< g P 340
AUX in 2 10kQ pcontroller 4 . s

AUX in 1 -




Usage examples Aux port

* With arelay

* With an optocoupler

* With a voltage signal (max 5V)

* Or with a resistance signal

p-Controller




AC Current sensor Assistant

Use to display the current from a PV inverter on a GX device

s AC Current sensor

Specify used input

Note: Some models have no au)iuy inputs, some have 1 and others have 2.

hardware compatibility of the AUX input. See previous page.

' Sensoris connected to ausiliary input 1
" Sensor is connected to auxiliary input 2

" Sensor is connected to the temperature sense input

s AC Current sensor

Power rating
Please specify the power rating of the current sensor.
Also configure the correct dipswitch settings on the current sensor.

The power values below are based on a 230V ac system, for a 120Vac system those values
need to be divided by 2.

X Cancel

power rating 1.5K (all dipswitches off]
power rating 3K [only dipswitch 1 on]
power rating 5K (dipswitch 1 & 2 on)
power rating 7K (dipswitches 1, 2& 3 on)

e eQ

X Cancel <<

e AC Current sensor
Usage
Specify the location of the current sensor.

CarwhwwmmAUXuTEMPmrwdmlmau Multi o Quattro in the
‘same phase as being measured by that c

Eranple T Tm:am-xmumlmn The grid, together with a PV inverter is

gensel, not o the grid. anPvlmmmanmmmmwﬂ
Invert
PV Inverter curient with Ihu AC Voltage from the genset.

PV inverter coupled on AC input 1 o this phase
& PV invetter coupled on AC output of this phase:
© PVinverter input 2

Dipswitch setting

not
used OUTPUT

% Cancel « | >




Safety switch Assistant

e safety switch - O X

Use to switch off the AC output when an external switch | Welcome

This assistant can be used 'safety switch' to nalog input.
If the switch is l:bsdlh u'iwiswi hulf ind display a s p cial LED indication.

i S p re S S e d :I IMPORTANT NOTES:

* Thig assistant must be put AFTER other assistants which drive the lanoreAC flag.
To be safe it is best to make this assistant the latest one in the list.

* This assistant cannot be combined with other assistants which also control the

switch state of the device. At the moment of writing the: conflict arises only with
any assistant configured to handle a BMS (battery monitor system) for Lilon
. . - - 0 0 - d e
* Note that this assistant might conflict with lithium o :
assistants
Input

Select the input to which the safety switch is connected and whether the unit should switch
off when the contact is opened or when the contact is closed.

Please note:
* Some models do not have auxilia mls some have 1 and others have 2
* Temperature comper: ;aldcl\avg is disabled when the temp sense input is selected.

Switch the unit off when [ausiiary input 1 v|is[opened ~|.




Charge current control Assistant

Use to change the charge current depending on:
*  Which ACinputis used

e Orstatus of AUX port

i charge current control - O X

When to change the DC charge current?

Change the DC charge current | always v|.

X Cancel > l
e charge current control ] X e charge current control O X e charge current control m} X
Select DC charge current regulatlon Disable charger
Select how the charge cunient should be changed. Specify how the DC charge curent is regulated n the ‘would you like to disable the charger if the DC charge current should be zero?
P o (approximate] voltage measured on the selected input on lhls device.
ase note: "
e Esplanation:
* Some models have no ausiliary inputs, some have 1 and others have 2 [Note: The analog inputs do have an |nlema| pull-up. So if one needs to switch between 2 il 0 ieabi
* Temperature compensated charge s disabled when the temp sense input is selected A e e s Tiha vals laele Falowial mr';"'vwm small D»E::r'\':r;: vﬂ'.';,'.i':f rl;har;u stays enabled. Disabling the
IS (Change the charge current based on voltage on ausiliary input 1 [ 2t I
The signal should be connected to THIS Multi/Quattro. .
- e o o o Set DC charge curent to |1_ A when voltage is lower than |1.00 V.
The signal should be connected to THIS Multi/Quattro. Set DC charge current to IE A when voltage is higher than |4.00 V. | Disable the charger when charge current should be zero.
¢~ Change the charge current based on voltage on temp sense input Regulate the DC charge current linearly between these values when the voltage is
The signal should be connected to THIS Multi/Quattro. i
" Specify a fired charge current value | betwoon the specified voltages.
X Cancel « X Cancel « | X Cancel i




Input current limit control Assistant

Use to limit the AC input current limit under these circumstances

The frequency of the 1140 interface: The available AC power depends on the rpm in variable
speed generator, flywheel generator or water turbine.

* Th | f the AUX f mple bel Vd A d ab Vd 6A
e voltage of the port: for example eow3 c 10Aac input and above 3Vdc is 16Aac
" input current limit control a X
"B input crrent it ontrl - o x Input current limit regulation
1140interface.
AC input selection
SpeeiyonEHmAl:i\MlmuW|wom Setinput current it to |30 A when fiequency is lowesr then 2000 Hz.
Setinput current imitto [ 10.0 A when fiequency is higher than[200.00  Hz.
& regulate ACT input current fimit Regulate the i _ . th the fe i
s A2 St e o between the specified fiequencies.
 regulate ACT & AC2 inpul curent iits
"W input current limit control — [m] X e input current limit control - [m] X e input current limit control - [m] X
X Cancel « | Selectinput Input current limit regulatlon Remote generator select :
——— Selectthesignalusedtoregulate the input curentfmt. | Speciy howthe input current it e select option.
e e T s e Bt
kel oy it some have 1 and others have 2 (Note: The analog inputs do have an intemal pulup. So i one needs to switch between 2 . bt o ;
- sekhiend e e input telay and specif at regulating Interface 1140
9 input is selected. S the input imit you wil probably want to select thnou LT
Rl i e e e pr o et o s s e e YRR
 Regulate the input 11404 Setinput curent fimitto 3.0 A when voltage i lower than [2.00 V.
" Regulate the input current based on voltage on ausiiary input 1 Setinput current it to 100 A when volage is igher than [2.00 V. @ Donot use remote panel's generator select aption
" Regulate the input current based on vokage on ausiiary input 2 ; a o es vekaga :
& G e e e e e e i " Use the remote panels generator select option
X Cancel l <« | ‘ X Cancel | | ‘ X Cancel | « |




Silence Fan

Use to silence the fan in the Multi under selectable circumstances

s Silence fan - O X e Silence fan — 1 X
Welcome Disabling the fan
LP;is r;ssisiant is designed to make the product silent by disabling the fan, for example during Please select when the fan will be disabled.

[Note: Some models have no auxiliary inputs, some have 1 and others have 2)

The fan can be disabled under selectable circumstances.

Disabling the fan will, of course, result in a higher temperature in the praduct. This will

limit te: maximum power. . : = o -
The result is that during invert the product will switch off sooner. Disable fan during Im ﬂ 5 1 when Ausxiliary input 1 is closed ﬂ
The result during charge is that the charge current will be reduced sooner, cale "

_c: arge and invert

This assistant must be loaded in all units.

X Canosl v » x T

<< | »>




VE.Bus BMS Assistant

Use to tell Multi that a VE.Bus BMS is connected

MultiPlus

24130001700

e VE.Bus BMS - [} X

Done
This assistant does not require user input when used in Jxx/dxx firmware.

VE.Bus BMS

S VE.Bus BMS - O X Mains detector

Welcome
This assistant is used to connect a VE.Bus BMS to the Multi
Please read the Notes at the end of the introduction below.

(IMPORTANT: This assistant must be loaded in all units of a WVE.BUS system)

INTRODUCTION:

Together with a VE Bus BMS, this assistant takes care that

the system is switched to charger-only in case of an undervoltage.
In case of an overvoltage the charger is regulated for proper

cell balancing.

Assistant configured for 3xx/4xx filmware.

NOTES:

* The charge process will not use temperature compensation.

* Advisable values to set in VEConfig for Lilon batteries (12 system]):
- Absorption voltage 14.2v
- Float voltage 13.5
- (Max) absorption time 60 minutes e

Lithium Do not charge signal
256V:200An
p ey

Do not discharge signal




Two wire BMS support

Use to for two signal lithium BMS

 The AUX or Temp sense ports are used to communicate with the BMS

AC distribution

¥ Two-signal BMS support - O X

BMSoptions L P

Select the option coresponding to the BMS used.

& The BMS has separate contacts for high-cell/battery full and low-cell conditic
" The BMS has one contact which switches only on a high-cell condition
~
o

The BMS has one contact which switches only on a low-cell condition
The BMS has one contact which switches on low- and high-cell conditions

iz Two-signal BMS support - O X W Two-signal BMS support - O X
) L ) Aux /0 Temp Sense’
Battery state inputs Action
Specify the conditions which indicate high-cell/battery full and empty. Specify the action to perform depending on high-cell/battery full.

[Note: Some models have no ausiliary inputs, some have 1 and others have 2)

The battery is full when |Auxi||aly input 1 ;I islopen LI and |an:e to float j a\dlsel SOCto 100% j when battery full and switch to
the battery is empty when | Temperature sense input LI s |upen LI charger only when battery empty.

X Cancel X Cancel

<L |

lithium ion battery
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Relay assistants

Programable relay

~ Assistant Setup
° Relay locker i Add assistant
P »
 General flag user A ESCER
Auxiliary input ’
 Generator start and stop Lithium (non Hub system) * T

general flag user (013F)

Solar / Self-consumption *| generator start and stop (015E)
programmable relay (012C)
relay locker (0104)




Relay assistants

These assistants drive a relay, an open colelctor or a software flag:

* Programmable relay

* Krelays or open collector

AC input 1 mp =) AC output 1

generator g o nobreak
° AC | i % © AC 2
2 O Ut p Ut re a y AC;izul i [ [=3 Iarg:ultg:és

* ACinputrelays via the Flag

llllll

ABLSD® [ ——



Location of relays and ports

AC-OUT-1 AC-OUT-2 AC-IN
N PE L N F'E L N FE L

MultiPlus and Quattro MultiPlus Il Small MultiPlus




Programable relay

* Avrelay acts as a switch, It makes and breaks a contact

* Itis activated by a signal from the Multi

NC = Normally Closed
C=Common f

J @=mmmm NO = Normally Open

1
s

Relay is driven
by logic from
Multi CPU

MultiPlus + Quattro MultiPlus Il



Programable relay

Usage examples

Generator
or
Alarm circuit

Programable relay

Fuse (
—— |
| Om—
[ |
[ |

Generator
Buzzer
Warning light
Alarm circuit
Extraction fan
And so on




Secondary K relays

MultiPlus en Quattro: ) | NG

* Relay: Like the programable relay j o= NO
| ]

MultiPlusll . 12V

* Open collector
K1

* +12V100mA supply -
p controller
e -open collector 70V 100mA }




Usage example open collector

V+
Max 70V

Multi
ut Multi

vorsooma | | foa A 12V

Load
Max 100mA

J
; ‘ J
y controller 1umntrn|l&l‘
GND

GND

)
S

Y

)
o
=

~




AC input and AC output

ACinput1

ACinput 2 . AC output 2
Via the Via the
general relay
flag assistant




General flag

 Thisis a software marker

* Itisused to relay a message from one location to another location

]

/‘

* Andthe other process performs an action when it sees that the @
flagis up

* One process raises the flag

* We use the flag for driving the AC inputs or AES mode

* The relay assistant drives the status of the ACinputs or AES mode
via the general flag.



Programmable relay Assistant

Use to drive to drive these relays: Using these parameters:

* Programable relay

& programmable relay - [m] X "% programmable relay - a x
o K re|ays Relay Switch conditions
pecify the relay which you want to use o -
[The ACOW2, K1 and K2 relays are not available/programmable on &l modsls.) Chaase one or mare of the conditions below far diiving the relay.
[If o condition on this or the next screen is specified then the relay is always driven.)
It you select 'General Flag' then no relay will be driven but an intemal flag will be set or
cleared. AC Load
[} A C O U t 2 re I a y Use the General flag assistant ko determine what this flag should drive. :: oC v:;age
= {Uee prmary progranmebie el ~ ch
 Use secondary programmable elay K1 o EIREES
1Fami
(] G I fl " Wse secondary programmable relay K2, v Fan
e n e ra a © Use solarbox ausiliary relay ALK [ LED Alam
 Use solatbox ausiiar relay AUXZ, I ACinput
: ESE ;T:‘ED'DO; au"“”a'y TRy R I Input signal [Ausilian 1, Auslian 2 or Temperature sense input)
se ACOut 2 relay. .
¢ Use General Flog [~ State of Charge [Intzmal battery monitor)
X Cancel < e XK Carncel 4 >

Note: two assistants are needed, one to turn relay on and another to turn relay off




Relay locker Assistant

Use to hold the state of a relay for a certain time

e relay locker — O X e relay locker _ 0 %
Welcome Action
This assistant is designed to hold the state of a relay for a certain time. Specify the required action below.

This assistant should be used in combination with other assistants
like “programmable relay”* which determine the: state of a relay.
It will hold the state of the relay [be it on or off] for a certain

amount of time. When thel ~ | switches to |off « |,

Note that the sequence of assistants is important! : T

Nomally spoken this assistant should be placed after all assistants it should snds.
which determine the relay state. However it can be put in between, secondary programmable relay K1

This will result in the "in between state'' to be locked for a certain time. secondary programmable relay K2

An assistant later in the sequence can then ovenule the locked state . ~ |solarbox auxiliary relay ALK

solarbox ausiliary relay ALUX2

solarbox auxiary relay ALK3
<« > AACOut 2 relay 33
— General Flag




General flag user

Is needed to connect one or more assistant(s) to a flagged action

e general flag user — O

Welcome
This assistant will help you to connect the General flag to an action.

Explanation:

The General flag is a special flag in DDC which can be set or cleared by
other assistants. This Assistant is used to determine what action should
be performed with the general flag. So this assistant is always used in
combination with one or more other assistants. For instance with the
programmable relay assistant which can drive the General flag.

e | »>

Wi+ general flag user

Action

Specify the action for the general flag.

¢ Use general flag to ignore AC input 1
" Use general flag to ignore AC input 2
" Use general flag to disable AES

X Cancel <<




Generator start and stop Assistant

“Hir generator start and stop - | X

This assistant is used for starting a generator
. ) . . . Relay

Note: if the system has an GX device consider using its e e b
Select ‘general flag' [and add the ‘general flag user' assistant] to use this assistant for

generator relay instead P

s Use primary programmable relay to start generator.
" Use secondary programmable relay K1 to start generatar.
" Use secondary programmable relay K2 to start generator.
 Use solarbox ausiliary relay A1 to start generator.
.  Use solarbox auxiliary relay U052 to start generator.
Generator aSS|Sta nt Can also be Used fo r: " Use solarbox ausiliary relay ALX3 to start generator.
" Use the general flag
. . . . " Use ACOut 2 relay to start generator
* Selectively letting grid in.
" generator start and stop — | *
 Toturnonadump load once the batteries are full Options

Select one or more of the options vou would ke to use for starting and stopping the

* Toturn of a grid feed inverter connected to output 2 of a SR
[ start on load conditions

Q U a tt ro ¥ start on low battery voltage

[~ use a minimurn run-time for the generator

* Todrive a contactor to turn a grid feed inverter off

X Cancel




Generator start stop using both BMV and Multi

* Theinverter/charger and BMV relays can be used together to start/stop a generator

*  Wire the open contacts (NO) in parallel to each other
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Solar assistants

PV inverter support
* ESS (Energy Storage System)
* Hubs for older units

~ Assistant Setup

Add assistant

All assistants
Auxiliary input
Lithium (non Hub system)

1]
Relay
| solar / Self-consumption ESS (Energy Storage System) (0177)

PV Inverter support (0172)
Self-consumption Hub-1 (0166)
Self-consumption Hub-2 v3 (for xxyy3zz / 4xx firmware) (0168)

v v v v

-

Deprecated %

4
Self-consumption Hub-2 v2 (deprecated, for xxyy2zz firmware) (0169)
Self-consumption Hub-4 (deprecated) (0163) '




AC coupled PV inverter

The 1.0rule | )

Battery e

The power rating of the PV inverter (or array) must not be more than the power rating of the Multi or Quattro

WA

uuuuuuuu




What is frequency?

Frequency (Hz) is the number of waves (periods) per second

one wave (period) |

&
l

Ja
\V

Time

Voltage

Make period time IZU.DDDIJ ms [=|5I1EIEI Hz|
kake period time ITH_EZBIJB ms [=|52.EIEI Hz]

52 Hz is 52 periods per second - One period is 1/52 = 19.2308 ms

5oHz is 5o periods per second - One period is 1/50 = 20ms



What is frequency shift

* Frequency shiftis a change in frequency, going from a lower to a higher or back from high
to low. For example from 5oHz to 52Hz and back to 5o Hz

* Thisis used to communicate with PV inverters

52Hz «=50Hz

* The PV inverter needs to be able to listen and act on a frequency shift

* All 4777 rated PV inverters have it build in

* Older style PV inverters might not




Frequency shift explained

* The grid inverter and
the Multi are both
supplying the house
loads

grid
inverter




Frequency shift explained

* When the grid inverter
supply exceeds the house
loads the batteries will be
charged

grid
inverter




Frequency shift explained

*  When the battery is full
the Multi changesits
output frequency

* The grid feed inverter
turns off when it detects a
frequency change




Frequency shift explained

* Once the batteries
empty again the Multi
changes its output
frequency back to
5oHz

grid
inverter

* The grid feed inverter
turns back on




Frequency shift explained

* Oncethe grid feed
inverter has turned back
on the house loads will
be fed from solar power

grid
inverter

* Now the batteries will
be charged again




PV inverter Assistant

Use to turn the PV inverter off and on via a S —— ~ o«
frequency shift depending on battery voltage Frequencies

Entter the frequencies which are used by the PV Inverter for reducing power and
disconnecting.

The solar converter will start reducing its output power at |50.20 Hz.
Output power will be reduced ta minimum when the frequency is {52.70 Hz.
The conwerter will disconnect when the frequency is higher than |53.00 Hz.

* Always check if the PV inverter can switch on or
off based on a frequency shift X Coce « |

" PV Inverter support - O X

* Battery overcharge will occur if this system is
Total sclar power
Please enter the total power of the connected P Inverters and the tatal power of the

Set Up |nC0rreCt|y connected PY panels,

[zee also Factar 1.0 ule]

Total inztalled PY inverter power is (1500 Watts
Totalinztalled P panel power is (1500 Wwatts.

e The Factor 1:0 rule: Do not install more KW
solar than the KW rating of the Multi or Quattro X cocl

(<4 |




ESS (Energy Storage System) assistant

Assistant and GX device programming needed and grid feed needs to be enabled

See ESS quick start guide on our website. If you can’t find the link just "google” it.

Wi ESS (Energy Storage System) - [}

Welcome
Remarks on the Energy Storage System assistant.

x

Please read the Energy Storage System manual for more info.

Requirements:
- This assistant must be placed in all Multis/Quattros of the system.
- When combined with assistants which have effect on whether or not the
ncumgAC is accepted, such assistants must be loaded in the Multis/Quattros

Muh-phase systems must be symmetrical, this implies:
* Each IN must 'switch as group' (see WE 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 phase should have the same Solar power installed
- Each phase should have the same number of Multis/Quattros

Note:
thnwar the option "PV inverters connected on AC out' is checked, this
sistant will regulate the AC output frequency. Changing the 'system frequency’
nn the gmsral page has no effect on the inverter frequency in that case. (It can
ltht:hl:ﬁ:ﬁ.:.f?d on the acceptable frequency range of the transfer switch, see

X Cancel

<« |

ESS System with MultiPlus or Quattro 1
) =

Loads

Essential
loads



https://www.victronenergy.com/live/ess:quick-installation-guide

Self consumption Hub assistants

" VE Configure 3 ( Quattro 12/3000/120-50/30) — X ) O n |y fo r O | d Syste m S

File Portselection Target Defaults Options Special Help

== General | Giid | Inverter | Charger | Vitual switch  Assistants

I * Some are deprecated

Frea. Out ---Hz

UDut ---V

10ut ---A ~Assistant Setup
Frea. In ---Hz Add assistant

* Consider using ESS orignore AC

UMains S557 .
IMains ---A All assistants K
Auxiliary input L
Udc Eeny uxiiry inp +
Udc ripple  ---V Lithium (non Hub system) *
Ide ---A
Relay L4

lgnore AC . EGIETRS SR G  ESS (Energy Storage System) (0173)

aux. relay ik PV Inverter support (0172)

Self-consumption Hub-1 (0166)

Self-consumption Hub-2 v3 (for xxyy3zz / 4xx firmware) (0168)

Get settings

7 | l Deprecated 4l Self-consumption Hub-2 v2 (deprecated, for xxyy2zz firmware) (0169) ’
Used assistants: (1708 bytes used) ‘ Self-consumption Hub-4 (deprecated) (0163)

dend sottings Start assistant | Save assistan | Delete assistant |

- Summa | Load assistant |

onhmuui:m
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