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1.3. Symbols used on the enclosure

The following symbols are used on the solar charger enclosure:

Comeo [ tame g

Danger of electric shock
warning

Do not touch the electric connections, there is danger of electrical shock.

Hot surface warning Do not touch the surface of the appliance, while it is running, it will get hot.

Read the manual Read the product manual before installation and use.

= B B>

instruction
IP43 - The electronic components are protected from tools and small wires
|P43 Ingress protection value greater than 1 millimetre and protected from water spray less than 60 degrees
from vertical.
@ Ground symbol Indicates the position of the chassis ground connection

1.4. FCC and Industry Canada Compliance
This device complies with part 15 of the FCC Rules and to RSS of Industry Canada.

Operation is subject to the following two conditions:
1. This device may not cause harmful interference, and
2. This device must accept any interference received, including interference that may cause undesired operation.

Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils radio exempts de licence. L'exploitation
est autorisée aux deux conditions suivantes : (1) I'appareil ne doit pas produire de brouillage, et (2) I'utilisateur de I'appareil doit
accepter tout brouillage radioélectrique subi, méme si le brouillage est susceptible d’en compromettre le fonctionnement.

n Changes or modifications not expressly approved by the party responsible for compliance could void the
user’s authority to operate the equipment.

Note: This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to part 15 of

the FCC Rules. These limits are designed to provide reasonable protection against harmful interference when the equipment

is operated in a commercial environment. This equipment generates, uses, and can radiate radio frequency energy and, if not
installed and used in accordance with the instruction manual, may cause harmful interference to radio communications. Operation
of this equipment in a residential area may cause radio interference in which case the user will be required to correct the
interference at his own expense.

This Class A digital apparatus complies with Canadian ICES-003. / Cet appareil numérique de Classe A est conforme a la norme
Canadienne ICES-003.

This device contains a transmitter with FCC ID: SHEMDBT42Q.
This device contains a transmitter with IC: 8017A-MDBT42Q.

To comply with FCC and Industry Canada RF radiation exposure limits for general population, the antenna(s) used for this
transmitter must be installed such that a minimum separation distance of 20cm is maintained between the radiator (antenna) and
all persons at all times and must not be co-located or operating in conjunction with any other antenna or transmitter.

uuuuuuuuu
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2. Introduction

The Victron Energy SmartSolar charge controller is an ultra fast Maximum Power Point Tracking (MPPT) solar charger with an
outstanding conversion efficiency and is suitable for a wide range of battery and PV voltages.

2.1. Battery voltage, PV voltage and current rating

The solar charger can charge a lower nominal-voltage battery from a higher nominal voltage PV array. The controller will
automatically adjust to the battery voltage and will charge the battery with a current up to its rated current.

The product name of the solar charger incorporates the maximum PV voltage and the maximum battery charge current.
For example: A 150/70 model has a maximum PV voltage of 150V and can charge the battery with a maximum of 70A.

The table below indicates the maximum PV voltage and maximum battery charge current of the solar chargers that are covered
by this manual:

Solar charger model Maximum PV voltage Maximum battery charge current Suitable battery voltages

MPPT 150/60 150V 12, 24, 36 and 48V
MPPT 150/70 150V 70A 12, 24, 36 and 48V
MPPT 250/60 250V 60A 12, 24, 36 and 48V
MPPT 250/70 250V 70A 12, 24, 36 and 48V

2.2. TR or MC4 model
The solar charger is available in two different models, namely:

* The TR version - The PV terminals are screw terminals
* The MC4 version - The PV terminals are MC4 terminals

The 60A MC4 model has 2 MC4 male and female connector pairs.

The 70A MC4 model has 2 MC4 male and female connector pairs.

Mg Victron eneray g iron snergy

BlueSolar charge controller

SmartSolar charge controller
MPPT - MC4

From left to right: Example of solar chargers with screw terminals and MC4 PV connections

(M), Vitron energy
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4.4. Grounding
Battery grounding

The solar charger can be installed in a positive or in a negative grounded system.

Apply a single ground connection, preferably close to the battery, to prevent system issues or ground loops.
PV array grounding

The positive and negative of the PV array should not be grounded.

Ground the frame of the PV panels to reduce the impact of lightning.

Do not connect the solar charger to a grounded PV array. Only one ground connection is allowed, and this should be near the
battery.

Ground fault detection
The solar charger does not have internal ground fault protection.
The USA National Electrical Code (NEC) requires the use of an external ground fault protection device (GFPD).

The system electrical negative should be bonded through a GFPD to earth ground at one (and only one) location.

A When a ground fault is indicated, battery terminals and connected circuits may be un-grounded and
hazardous.

4.5. Connection overview

O,

BATTERY v

TR Model.

BATTERY
+ -

w ul

MC4 model.

I

Ground screw.

Rotary switch.

LEDs.

VE.Direct socket.
Battery screw terminals.
PV screw terminals.

Relay screw terminals.

I @ m m o O W >

Remote on/off terminals.

(M), Vitron energy
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4.6. Electrical connections

WARNING: Check the polarity before connecting the battery and PV voltage.
WARNING: Follow the correct installation procedure described in this chapter.

IMPORTANT: Torque the battery and PV connections at 2.4Nm.

Connection order electrical connections:
1. Connect the battery: allow the solar charger to automatically recognise the system voltage (wait 10 seconds).
2. Itis recommended to verify system voltage: use VictronConnect or an external control display.

3. Connect the PV.

4. Connect the applicable other connections: such as the remote on/off connector, the programmable relay connectoror the
VE.Direct port.

The correct connection order is necessary to allow the automatic system voltage detection to setup properly. It is only allowed to
connect PV first when the system voltage is manually set before connecting the battery. Not following the correct procedures can
disable or damage the charger and/or the installation.

See the below figure on how the basic electrical connections are made:

oA s i
Solar charge controller Solar charge controller
PPT - T

T MPPT - mc4

DC loads "\. DC loads

(A ] | A] (A ] | A ]

| m”vlﬁm energy R e [ Q | mmmllw R Ce [ 0

AGM ACM

ABA®O® www.ictronenergy.com e ABA®O® aew.victronenergy.com e

A Solar charger, on the left the Tr model and on the right the MC4 model.
B Battery or battery bank, lead acid or lithium.
C Solar panel or solar panel array.
D DC loads.
o\ DC fuse.

4.7. Install the optional SmartSolar Control display

To install the optional SmartSolar Control display follow these steps:

1.  Remove the two screws of the plastic cover. Keep the screws, they are needed again when securing the display.
2. Remove the plastic cover. The display terminal is now exposed.

3. Remove the two plastic plugs on either side of the display plug.

(M), Vitron energy
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E Although the MPPT Control can connect to the solar charger, consider using a SmartSolar control display
instead.

5.2. All settings explained

This chapter lists all solar charger settings that are user-configurable and also explains how to update firmware of the solar
charger.

Q Do not change settings unless you know what they are and what the effect of changing these settings will
be. Incorrect settings may cause system problems including damage to batteries. When in doubt, seek advice
from an experienced Victron Energy installer, dealer or distributor.

5.2.1. Battery settings

p

< Settings

Battery voltage
Max charge current 85A
Charger enabled o

Battery preset Rotary switch v

(@ Position 2

Gel Victron deep discharge, Gel Exide A200,
AGM Victron deep discharge, Stationary tubular
plate (OPzS), Rolls Marine (flooded), Rolls Solar
(flooded)

Expert mode

Charge voltages

Equalization

Automatic equalization Disabled

Manual eqalzaton [stan vow |

Battery voltage

The battery voltage is automatically detected at the very first power-up of the solar charger and the battery voltage is set
accordingly. Further automatic detection is disabled. To make sure that a stable measurement is used, the charger first waits 10
seconds, and thereafter takes an averaged measurement. Note that the solar charger will remain off during this time.

In case the solar charger does not measure a battery voltage, it will default to 12V and store that. This will happen if the solar
charger is powered via its PV terminals, while not connected to a battery.

Note that the solar charger will not automatically detect a 36V battery. This will need to be set manually.

After automatic detection has taken place, the battery voltage can be changed and set to 12, 24, 36 or 48V, if so required .

Q .
If the firmware of the solar charger needs to be updated, while keeping the automatic voltage detection active,
for example before shipping the unit to an end-user, do the following:

» Update the firmware.
» Once the firmware update is complete, go to the settings page in the VictronConnect app.

» On the settings page, click on the three vertical dots in the upper right corner and select "Reset to defaults”
from the drop-down menu.

» Un-power the solar charger within 10 seconds.

The next time that the unit is powered up, it will perform the initial automatic voltage detection.

Max charge current

This setting sets the maximum battery charge current. It is by default set to the maximum solar charge current.
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Settings
Battery voltage
Max charge current
Charger enabled

Battery preset

Rotary switch Battery presets

Expert mode User defined AGM spiral cell
Charge voltages

Select preset Battery X
Absorption voltage

Create preset
P Gel Victron deep discharge(1)
Float voltage

Edit presets
P Gel Victron deep discharge(2)
Equalization voltage

Equalization CANCEL  OK
Automatic equalization Disabled

Manual equalization

Voltage compensation

Temperature compensation -16.20mV/°C

Battery limits

Low temperature cut-off

Q Only experienced users should configure or edit user defined battery charge algorithms. A wrongly defined
battery charge algorithm can lead to battery damage or create unsafe situations.

To Modify a basic battery charge algorithm:
» Select a preset battery type that is the best match to your battery type.

» Change one of the basic charge parameters that are listed on the settings screen.
» Configure the required parameters.
» The battery preset is now set to "user defined".

To Modify an expert battery charge algorithm

» Enable "Expert" mode.

» The basic and additional charge parameters are now listed on the screen.
» Configure the required parameters.

» The battery preset is now set to "user defined".

To create and save a custom battery type:

» Select a preset battery type that is the best match to your battery type.

» Change the charge parameters so they match your battery. This can be done either in normal mode or in expert mode.
» The battery preset is now set to "user defined".

» Select in the "Battery preset" menu "Create preset".

» Give the preset battery a name.

To load a custom battery type:

» Select in the "Battery preset" menu "Select preset".
» The menu lists all factory preset and custom battery types that were previously added (if any).
» Select the battery type of your choice.

To modify (or delete) a custom battery type:

» Select in the "Battery preset" menu "Edit presets"

» Navigate to the battery you want to modify. It is not possible to modify a factory preset, only custom types can be modified (or
deleted).

» Modify the charge parameters.

(1) victron eneray

Page 20 Configuration and settings



MPPT solar charger manual

» To save the settings press the "SAVE CHANGES" button at the bottom of the page.
» To delete the battery, press the "REMOVE PRESET" button.

Battery charge algorithm settings

This chapter explains all parameters that are used in "Expert" mode and the settings that are used when programming a custom
battery type via the battery preset menu.

10:52

X Edit presets

Preset values
Preset name Battery X

Absorption voltage 14.44v

Adaptive absorption time ®

tomatically calculates the absorption time

Maximum absorption time

Float voltage

Re-bulk voltage offset

Equalization voltage

Equalization current percentage 8%

Automatic equalization Disabled

Equalization stop

Automatic, on voltage v
mode

Maximum equalization duration 1hom
Tail current 20A
Temperature compensation 16.20mV/°C

Low temperature cut-off Disabled

REMOVE PRESET SAVE CHANGES

Absorption voltage

This setting sets the absorption voltage.

Adaptive absorption time

This setting enables or disables the adaptive absorption time.

» When disabled: The length of the absorption stage is the same each day, the length is determined by the "Maximum
absorption time" setting, provided there is enough solar power.

Be aware that this option can potentially result in overcharging your batteries, especially for lead batteries and if only shallow
daily discharges take place. Check with the battery manufacturer for the recommended maximum absorption time.

The only condition that can end the absorption time before the maximum time has been reached, is the "tail current” setting. If
the absorption time always needs to be the same length, then disable the "Tail current" setting. See more information on the tail
current setting further down in this chapter.

* When enabled: The length of the absorption stage is different each day, it adapts itself to the state of charge of the battery in
the morning at the beginning of the charge cycle.

The maximum "adaptive" absorption time for the day is determined by the battery voltage as measured just before the solar
charger begins operation each morning.

e s T s e

Adaptive absorption

I 6:00 hours 4:00 hours 2:00 hours 1:00 hour
time
11.9V < Vbatt < 12.2V < Vbatt <
12V system Vbatt < 11.9V 12.2v 12.6V Vbatt > 12.6V
24V system Vbatt < 23.8 23.8 < Vbatt < 24.2V 24'2\;; ZV\'/Oa“ < Vbatt > 25.2V
47.6V < Vbatt < 48.8V < Vbatt <
48V system Vbatt < 47.6 48.8V 50.4V Vbatt > 50.4

*) The adaptive absorption time is calculated by the multiplier times the "Maximum absorption time" setting. The adaptive
absorption times in this table are based on the 6 hour default "Maximum absorption time" setting.

Maximum absorption time

This setting sets the absorption time limit. This setting is only available when programming a custom charge profile.
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Enter the maximum time in hours and minutes (hh:mm) the solar charger is allowed to spend in the absorption stage. The
maximum time that can be set is 12 hours and 59 minutes.

Float voltage
This setting sets the float voltage.
Re-bulk voltage offset

This setting sets the re-bulk voltage offset. This offset voltage is used to determine when a charge stage stops and the bulk stage
starts again, i.e. the charge cycle resets and starts at the first charge stage again.

The re-bulk voltage is calculated by adding the re-bulk voltage offset to the lowest voltage setting (normally this is the float stage).

An example: If the re-bulk offset is set at 0.1V and the float voltage at 13.8V, the charge cycle will restart once the battery voltage
drops below 13.7V (13.8 minus 0.1) for one minute.

Equalization voltage
This setting set the equalization voltage.
Equalization current percentage

This setting sets the percentage of the "maximum charge current" setting that will be used to calculate the equalization charge
current.

For example: If the "maximum charge current" setting is set at 10A and the "Equalization current percentage" setting is set to
10%, the Equalization current will be 1A (10% of 10A).

Automatic equalization

This setting sets the repeat interval when the equalization stage should take place. This can be set between 1 and 250 days.
Setting to 1 means a daily equalization, 2 means every other day and so on.

An equalization stage is typically used to balance the cells and also to prevent stratification of the electrolyte in flooded lead-acid
batteries. If equalization is needed or not depends on the type of battery if (automatic) equalization is needed and under what
conditions. Check with the battery supplier to find out if equalization is needed for the battery.

During the equalization stage, the charge voltage increases up to the set "Equalization voltage". This is maintained as long as the
charge current stays below the "equalization current percentage" setting of the "Maximum current" setting.

Duration of the Automatic equalization cycle:

» For all VRLA battery presets and for some flooded battery presets, the automatic equalization stage ends when the voltage limit
(maxV) has been reached.

» For the lithium battery preset, equalization is not available.

* When an automatic equalization stage has not been completed within one day, it will not resume the next day. The next
equalization surge will take place according to the interval as set in the "Auto Equalization" setting.

Equalisation stop mode
This setting determines when the equalisation stage should end:

» Automatic: Equalization stops if the battery voltage has reached the equalisation voltage.
» Fixed time: Equalization stops when the time has reached the time as set in the "Maximum equalization duration" setting.

Maximum equalization duration
This setting sets the maximum time that the equalization stage will last.
Manual equalization

Use this to perform a "once-off" equalization. Once the "start now" button is pressed, a one-hour equalization cycle will be
performed, alternatively, the equalization stage can be stopped manually.

Tail current

This setting sets the current threshold to end the absorption stage before the maximum absorption time has been reached. If the
charge current drops below the set tail current, for one minute, the absorption stage will end and the float stage will start. This
setting can be disabled by setting it to zero.

Temperature compensation
This setting sets the temperature compensation coefficient that is needed for temperature compensated charging.

Many battery types require a lower charge voltage in warm operating conditions and a higher charge voltage in cold operating
conditions. The configured coefficient is in mV per degree Celsius for the whole battery bank, not per cell. The base temperature
for the compensation is 25°C (77°F).
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Relaymode  Defrost option (temp<-20°C) v

Minimum closed time Oom

The programmable relay offers three connections:
* NO (Normally Open)
* C (Common)

* NC (Normally Closed)

Relay State Connection
between

Switched C and NO
ON

Switched Cand NC
OFF

ch
C

NO =———
|
1

Internal operation of the programmable relay

Relay mode Description and notes

Relay always off This option switches the relay OFF. It will disable the other relay options. Use this option if you do not
plan to use the relay function.

Panel voltage This option switches the relay ON when the panel voltage becomes too high.
high Panel voltage High settings Panel high voltage. (User-defined Voltage) Clear panel high voltage.
(User-defined Voltage) This option switches the relay ON when the panel voltage rises above the
chosen “Panel high voltage” setting, and switches the relay OFF when the panel voltage falls below
the chosen “Clear panel high voltage” setting. Ensure, of course, that the “Panel high voltage” setting
is greater than the “Clear panel high voltage” setting. These settings must never exceed the maximum
voltage-rating allowed by your MPPT charger.

High temperature This option switches the relay ON when the charger output current is reduced due to high
(Dimming) temperatures. Use this option to for example switch an external fan.
(1  victron energy
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Relay mode Description and notes

Battery voltage This option switches the relay in ON when the battery voltage falls too low, This is the default setting
Low when the relay function is active.

Battery voltage Low settings Battery low-voltage relay. (The default setting for this is 10.00V) (12V
battery assumed) Clear battery low-voltage relay. (The default setting for this is 10.50V) These
settings, which can be user-defined, will cause the relay to switch ON when the battery voltage

falls below the chosen “Battery low-voltage” setting; and will cause the relay to switch OFF when the
battery voltage once again rises above the “Clear battery low-voltage” setting. Ensure, of course, that
the “Battery low-voltage relay” setting is lower than the “Clear battery low-voltage relay” setting. An
application for this feature, for example, is to automatically disconnect a load in order to prevent a
battery from becoming too deeply discharged.

Equalization This option switches the relay ON when the manual equalization mode is active.

active

Error state This option switches the relay ON when there is an error.

Defrost option This option switches the relay ON when the Charger temperature falls below -20 degrees Centigrade.
(Temp < -20 °C)

Battery voltage This option switches the relay ON when the battery voltage is too high.

high

Battery voltage High settings Battery high-voltage relay. (The default setting for this is 16.50V) (12V
battery assumed) Clear battery high-voltage relay. (The default setting for this is 16.00V) These
settings, which can be user-defined, will cause the relay to switch ON when the battery voltage rises
above the “Battery high-voltage relay” setting; and will cause the relay to switch OFF when the battery
voltage drops below the “Clear battery high-voltage relay” setting. Ensure, of course, that the “Battery
high-voltage relay” setting is greater than the “Clear battery high-voltage relay” setting. An application
for this feature, for example, is to disconnect a load in order to protect it from an over-voltage.

Float or Storage This option switches the relay ON when the charger is in the float state.

state

Day detection (Panels irradiated). This option switches the relay ON whilst the solar panels are providing energy
(Day/Night detection).

0 The switching conditions must be present for at least 10 seconds before the relay will change position. ’

Minimum closed Set by default setting to 0 minutes and is customizable. The minimum-time can be set for the ON
time condition to prevail once the relay has been switched ON.

An example where a minimum closed time is usefull, is to set a minimum generator run-time.

5.2.4. Streetlight settings

The streetlight function enables the solar charger to automatically control night lighting. It will automatically determine when the
light should be on or off and can control the light intensity.

When the streetlight function is enabled a timer program can be created whereby Sunset, Sunrise as well as Midnight can be
used as anchor points for the timer program. These anchor points will automatically adjust depending on length of the night as
this changes with the seasons.
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Setting the Sunrise action
At sunrise you can choose to:

» Switch off:

Turns the light off at sunrise.

» Switch on before sunrise:
This option switches the light on at a configurable time interval before sunrise, and then switches the light off at sunrise.

In case the dimming feature is enabled’ an interval of more intense light can be configured during early morning rush hour.
Together with the Sunset action, you can now configure three dim levels: one for the sunset rush hours, one during the low
traffic hours, and the third for the early morning rush hours.

Midnight

The charger has no real time clock, and therefore does not know when it is 12 o'clock at night. All references to midnight refer to
what we call solar midnight, this is the mid-point between sunset and sunrise.

Midnight and Sunrise synchronisation

The solar charger needs to have its internal clock synchronised with the solar cycle so it can set the solar midnight and sunrise
anchor points in the timer program.

After the streetlight settings have been programmed and the solar charger is powered up, the solar charger will start
unsynchronised. It will first assume that midnight is 6 hours after sunset, and that the full night last for 12 hours.

Once in operation, the solar charger will check the time between each detected sunrise. After three full day/night cycles, where
the detected time is approximately 24 hours (one hour of deviation is allowed), it will start using its internal clock, instead of the
fixed 6 and 12 hour timing.

A loss of power (no battery power together with no PV power) will cause the solar charger to loose its
synchronisation. It will take 5 days before it is re-synchronised. Note that the streetlight configuration settings
and all other settings will never be lost, they are stored in a non-volatile memory.

Sunset and sunrise detection

The sunset and sunrise detection voltage settings can be used to adjust the detection to match the panel configuration. The
sunrise detection voltage must be 0.5V higher than the sunset detection level. The lowest detectable voltage is 11.4V. Set this
option to O to use the built-in defaults, which are:

» Sunset = Vpanel < 11.4V.
» Sunrise = Vpanel > 11.9V.

The default setting is 0, which uses built-in default voltages.

Use the "Delay" periods to avoid the system making an accidental switch when clouds pass over the panels. The valid range is
between 0 and 60 minutes. The "Delays" are disabled by default (0).

Gradual dimming speed

The gradual dimming option can be used to slow down the response of the timer program. This is useful when multiple
streetlights are used in a row. This helps to mask the fact that each timer uses its own detection and will have a transition moment
which will vary from unit to unit.

The dimming settings can be adjusted. You can input the number of seconds required to achieve each percentage-point of
change (x seconds/per 1% of dimming). A number from 0 to 100 can be entered. Two examples:

» 0 = immediate response (gradual dimming disabled):

A setting of 0 will achieve an immediate response, this effective means that the gradual dimming option is disabled.

* 9 =dim from 0 to 100% in 15 minutes:

Setting the dimming speed to 9, for example, slows down the dimming speed to 15 minutes (9 seconds for each percentage
point of dimming x 100 percentage points = 900 seconds = 15 minutes.

0 Make sure that the TX port function is set to "Light dimming" mode (as described in point ! at the beginning of
this chapter) and connect a VE.Direct TX digital output cable to the PWM dim input of your LED driver.

Mid-point shift

The time of midnight is estimated based on solar activity, and depends on your geographical location. Daylight saving times can
cause a further deviation between the "solar" and the "clock" midnight. The Mid-point shift function will compensate for these
differences. Use 0 to disable the shift (default).
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