











Manual - SmartShunt

1. Safety precautions

1.1. General safety precautions

Read this manual carefully. It contains important instructions that must be followed during installation,
operation and maintenance.

Save these instructions for future reference on operation and maintenance.

1.2. Battery safety warnings

A Working in the vicinity of a lead acid battery is dangerous. Batteries can generate explosive gases during
operation. Never smoke or allow a spark or flame in the vicinity of a battery. Provide sufficient ventilation
around the battery.

Wear eye and clothing protection. Avoid touching eyes while working near batteries. Wash your hands when
done.

If battery acid contacts skin or clothing, wash them immediately with soap and water. If acid enters an
eye, immediately flood the eye with running cold water for at least 15 minutes and get medical attention
immediately.

Be careful when using metal tools in the vicinity of batteries. Dropping a metal tool onto a battery might cause
a short circuit and possibly an explosion.

Remove personal metal items such as rings, bracelets, necklaces, and watches when working with a battery.
A battery can produce a short circuit current high enough to melt objects such as rings, causing severe burns.

1.3. Transport and storage

0 Store this product in a dry environment.

Store this product in temperatures between -40°C and +60°C.
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3. Installation

3.1. What's in the box?

SmartShunt

Two 1.5m (59") red cables with fuse.

3.2. Mounting the SmartShunt
The SmartShunt is rated IP21, it is not waterproof and has to be mounted in a dry location.

The SmartShunt has two 5.5 mm holes for mounting purposes located in the base of the SmartShunt. The holes can be used to
screw or bolt the SmartShunt onto a hard surface (screws are not included).

For the exact location of the mounting holes see the dimension drawing in the appendix of this manual.

SmartShunt
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Top view SmartShunt indicating mounting holes and side view SmartShunt indicating mounting method.

3.3. Connections overview
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“ SmartShunt connection

Terminal type

A LOAD MINUS M10 bolt
B BATTERY MINUS M10 bolt
C VE.Direct VE.Direct terminal
D Aux M10 ring terminal
E Vbatt+ M10 ring terminal

3.4. Basic electrical connections

Connection procedure:

(1) victron eneray
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Specific
circuit or
device

Loads
&
Chargers .

Wiring example of a system containing a main battery monitor, together with a battery monitor that has been set up as a DC
meter and is monitoring a specific device or circuit. One battery monitor is used as a DC meter (B) and the other battery monitor
is used as a battery monitor (D).

T i

Specific DC device or DC circuit
Battery monitor used as DC meter

The rest of the DC circuit

o o0 w >

Battery monitor used as battery monitor

(M), Vitron energy
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& BMV-712 Smart Ee3

STATUS HISTORY TRENDS

Voltage (V) - H Current (A)

None

Voltage (V)

Current (A)

Power (W)

Consumed Amp Hours
(Ah)

State of Charge (%)

Temperature (C)

Live view

VictronConnect app battery monitor trends.

5.5. History

The battery monitor stores historic events. These can be used at a later date to evaluate usage patterns and battery health.

The history data is stored in a non-volatile memory and will not be lost when the power supply to the battery monitor has been
interrupted or when the battery monitor has been reset to its defaults.

5.5.1. Accessing historical data via the VictronConnect app

The battery monitor's historical data can be accessed in the “History” tab in the VictronConnect app.

< o

STATUS HISTORY TRENDS
Discharge

Deepe: arge Last discharge
-963Ah -359Ah
Average discharge Cumulative Ah drawn

-514721Ah

Charged energy

14608.7kWh

Total charge cycles

103

Number of full discharges

0]
Battery voltage

Min battery vohage Max battery voltage

11.44V 32.07v

Low voltage alarms High voltage alarms

58 0

£O) Reset history

The VictronConnect app battery monitor history screen.

5.5.2. History data

Discharge information in Ah

» Deepest discharge: The battery monitor remembers the deepest discharge and each time the battery is discharged deeper
the old value will be overwritten.

» Last discharge: The battery monitor keeps track of the discharge during the current cycle and displays the largest value
recorded for Ah consumed since the last synchronisation.

(1  victron energy
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Charge efficiency factor 95% 50 - 100% 1%

7.2.8. Current threshold

When the current measured falls below the “Current threshold” parameter it will be considered zero. The “Current threshold” is
used to cancel out very small currents that can negatively affect the long-term state of charge readout in noisy environments. For
example, if the actual long-term current is 0.0A and, due to injected noise or small offsets, the battery monitor measures 0.05A
the battery monitor might, in the long term, incorrectly indicate that the battery is empty or will need to be recharged. When the
current threshold in this example is set to 0.1A, the battery monitor calculates with 0.0A so that errors are eliminated.

A value of 0.0A disables this function.

A= N~ I

Current threshold 0.10A 0.00 - 2.00A 0.01A

7.2.9. Time-to-go averaging period

The time-to-go averaging period specifies the time window (in minutes) that the moving averaging filter works. A value of 0

(zero) disables the filter and gives an instantaneous (real-time) readout. However, the displayed “Time remaining” value may
fluctuate heavily. Selecting the longest time, 12 minutes, will ensure that only long-term load fluctuations are included in the “Time
remaining” calculations.

I =R BN TR

Time-to-go averaging period 3 minutes 0 - 12 minutes 1 minute

7.2.10. Battery SOC on reset

This setting determines the behaviour of the state of charge (SOC) value following a battery monitor reset. A reset occurs when
the battery monitor is powered down and subsequently powered up again. This occurs during initial installation or disconnection,
such as on a boat when the DC system is disconnected via the main DC breaker.

The "Battery SOC on reset" setting has the following modes:

» Keep SOC - The state of charge is set to its last known value. This is the default mode. In this mode, the battery monitor
regularly stores the state of charge and, after losing power, resumes from the last known state of charge.

» Clear - The state of charge remains unknown until the synchronization levels are reached and synchronization occurs.

» Set to 100% - The state of charge is set to 100%.

Keep SOC
Battery SOC on reset Keep SOC Clear
Set to 100%

This setting is only available when the battery monitor's firmware is version 4.12 or higher and the Bluetooth
interface's firmware is version 2.42 or higher.

In case the battery monitor or Bluetooth interface firmware is older, this setting is called "Start synchronized"
and offers the option to either turn it OFF (clear) or ON (set to 100%).

7.2.11. State of charge

With this setting, you can manually set the state of charge value. This setting is only active after the battery monitor has, at least
once, been synchronised. Either automatically or manually.

This setting is only available when accessing the battery monitor via the VictronConnect app.

“mm

State of charge 0.0 - 100% 0.1%

7.2.12. Synchronise SoC to 100%

This option can be used to manually synchronise the battery monitor.
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8. Battery capacity and Peukert exponent

Battery capacity is expressed in Amp hour (Ah) and indicates how much current a battery can supply over time. For example, if a
100Ah battery is being discharged with a constant current of 5A, the battery will be totally discharged in 20 hours.

The rate at which a battery is being discharged is expressed as the C rating. The C rating indicates how many hours a battery
with a given capacity will last. 1C is the 1h rate and means that the discharge current will discharge the entire battery in 1 hour.
For a battery with a capacity of 100Ah, this equates to a discharge current of 100A. A 5C rate for this battery would be 500A for
12 minutes (1/5 hours), and a C5 rate would be 20A for 5 hours.

There are two ways of expressing the C rating of a battery. Either with a number before the C or with a
@ number after the C.

For example:

» 5C is the same as C0.2
* 1C is the same as C1

* 0.2C is the same as C5

The capacity of a battery depends on the rate of discharge. The faster the rate of discharge, the less capacity will be available.
The relation between slow or fast discharge can be calculated by Peukert's law and is expressed by the Peukert exponent. Some
battery chemistries suffer more from this phenomenon than others. Lead acid are more affected by this than lithium batteries are.
The battery monitor takes this phenomenon into account with Peukert exponent.

Discharge rate example

A lead acid battery is rated at 100Ah at C20, this means that this battery can deliver a total current of 100A over 20 hours at a
rate of 5A per hour. C20 = 100Ah (5 x 20 = 100).

When the same 100Ah battery is discharged completely in two hours, its capacity is greatly reduced. Because of the higher rate
of discharge, it may only give C2 = 56Ah.

Peukert’s formula
The value which can be adjusted in Peukert’s formula is the exponent n: see the formula below.

In the battery monitor the Peukert exponent can be adjusted from 1.00 to 1.50. The higher the Peukert exponent the faster the
effective capacity ‘shrinks’ with increasing discharge rate. An ideal (theoretical) battery has a Peukert exponent of 1.00 and has a
fixed capacity regardless of the size of the discharge current. The default setting in the battery monitor for the Peukert exponent is
1.25. This is an acceptable average value for most lead acid batteries.

Peukert’s equation is stated below:

Cp = I" x t Where Peukert's exponent n is:

logt2—logtl
n = eee—
logll—logi2

To calculate the Peukert exponent you will need two rated battery capacities. This is usually the 20h discharge rate and the 5h

rate, but can also be the 10h and 5h, or the 20h and the 10h rate. Ideally use a low discharge rating together with a substantially
higher rating. Battery capacity ratings can be found in the battery datasheet. If in doubt contact your battery supplier.
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