Solar MPPT Charger, VE.Can and VE.Direct firmware change log

Products:
Solar MPPT Charge Controllers with a VE.Can port and/or VE.Direct port. The SmartSolars have an integrated VE.Smart Bluetooth dongle, referred as SmartSolar Bluetooth Interface, the BlueSolars not.

Starting 2020, we started using a different microcontroller and software architecture. Not all products have been migrated yet, this is expected to take several years. All products on the first architecture have firmware version v1.xx. All products on the second architecture have v3.xx.
There is specific folder and change log file for each of those two categories.
Each product has a unique productid, for example A113. And it’s impossible to make a mistake by uploading a wrong firmware file; there is no need to worry about that. To find out to which of these two categories an MPPT belongs, either check the firmware version, or check the four-character productid.

How to update?
This product can be updated in three ways:
1. Using our VictronConnect app, via Bluetooth (applied for the SmartSolars - these models of SolarChargers have Bluetooth inside)
2. Using our VictronConnect app with a serial connection. Requires a VE.Direct to USB interface cable.
3. Update remotely over the internet via our VRM Portal. Requires a GX-device, such as a Color Control GX or a Venus GX to be part of the installation.

The VictronConnect app is available for phones, tablets and Windows and macOS laptops. Documentation & download.

Documentation for remote updates via VRM is here.

What firmware version do I currently have?
There are several ways to see the firmware version:
· Check the number written on the part- and serial number label on the back
· Look with the VictronConnect app
· Look on your GX Device
· Look at the System-overview page on the VRM Portal.
· Solar chargers with a plug-in display: the version is shown during start-up or in the setup menu (item 61).

The firmware version of the SmartSolar Bluetooth Interface is visible on the Product Info page in VictronConnect. The SmartSolar Bluetooth Interface version is only available on the Product Info page when connected via Bluetooth.
Note: the changelog of the SmartSolar Bluetooth Interface has been added to this document as well. It’s located directly after the changelog of the Solar MPPT Charge Controller.

How to configure?
Use the VictronConnect app.

VE.Direct protocol information:
Refer to the documents "VE.Direct Protocol" and "VE.Direct HEX Protocol MPPT". These can be obtained via the website https://www.victronenergy.com/support-and-downloads/whitepapers



Solar MPPT Charge Controller changelog:

[bookmark: _Hlk115340583]v3.15 – 19 January 2024
Released for all models

New feature:
· Add settings lock support.

Improvement:
· Add support to resetting error 119 by restoring settings to default.
· Reduce change of mis triggering PV Input shutdown errors.


v3.14 – 02 August 2023
Released for SmartSolar 250/100 VE.Can rev2

Improvement:
· Improve PV short relay reset by adding more details to the VictronConnect reset menu, helping the user to properly use the reset when needed. 


v3.13 – 21 December 2022
Released for all models

Improvement:
· Show the Over voltage alarm (error #2) as soon as a battery is connected. Instead of waiting for the PV Array to be connected and charging has started. This allows an installer to check for abnormally blinking LEDs (signaling over voltage and thus battery voltage misconfiguration) before connecting the PV Array. And thereby preventing a mis trigger of the PV Short protection.
· Split error #38 into errors #80 to #87. The error description can be found at https://www.victronenergy.com/live/mppt-error-codes.
· Reduce possibilities of mis triggering the PV short protection by improving the algorithm.


v3.12 – 13 December 2022
Released for all models

Improvement:
· Add support to PV short relay reset for SmartSolar VE.Can 250/100 with serial number HQ2150 or newer.
· Improve pv short protection conditions to reduce change of triggering errors 38, 39 and 40.


v3.11 – 28 September 2022
Released for all models

Improvement:
· Reduce chance of mis triggering error #28.
· Improve battery voltage auto-detect corner cases, by completely eliminating the chance of a charger running with an auto-detect pending after the next restart or power cycle. Three changes: (1) in case the charger can’t detect the battery voltage, because no battery voltage is present at power-up on the battery terminals, select 12V. (2) after doing a restore settings to default, perform an auto-detect after 10 seconds. The 10 seconds is to allow a distributor to power down the product in order to leave the product as if its fresh from the factory. (3) Models without load-output would do an auto-detect only if there is PV present. This is changed: auto-detect happens always within 10 seconds after power-up, unconditionally and same for all models.
· SmartSolar Control display: no longer show the battery voltage setting on the display at first power-up, to simplify the process and interaction with auto-detect. The setting is still available in the settings menu.
· Add support to relay remote control mode, which allows the user to manually select the relay state.
Bug-fix:
· Fix issue on the GX Device regarding the yesterday history


v3.10 – 17 January 2022
Released for all models

Improvement:
· Add support to new HW designs

Bug-fix:
· Fix issue on the GX Device regarding the yesterday history

Known issue:
· The bug fix intended to be solved regarding the yesterday history was not fully fixed, full fix will come on the next release.

v3.09 – Skipped

v3.08 – 27 October 2021
Released for all models

Improvement:
· Improve overall yield on systems that have ripple over the battery voltage. The ripple might be caused by several types of loads, but the most common are inverters. The higher the ripple on the battery voltage, the higher this improvement will impact the overall yield of the system. The improvement is based on the fact that the chargers were becoming voltage limited by the peak of the ripple, instead of the average. Biggest improvements will be seen on system that push the excess solar power into the grid (feed-in).


v3.07 – 03 August 2021
Released for all models

Bug-fix:
· Fix bug when using the internal temperature to estimate ambient temperature. Now ambient temperature estimation saturates on 49C.
· Fix bug when disabling temperature compensation. It was not fully disabled when battery temperature was above 50C.
· Fix bug for DVCC’s limit charge current when having only one charger connected on the VE.Can bus. 


v3.06 – 06 July 2021
Released for all Large and XLarge 150V models (SmartSolars and BlueSolars, from 45A to 100A)

Changes:
· Apply same PV Short Protection improvements (errors 38 and 39) already used on the 250V models (safety improvement).
· Reduce maximum charger output voltage to 65V.
· Add error 40 to detect when PV short functionality does not work (safety improvement).

v3.05 – 01 April 2021
Released for all models with VE.Can interface

Bug-fix:
· Fix triggering “Low/high battery voltage” alarms on the GX Device, if connected over VE.Can, when the charger’s relay mode is at “Battery voltage low” or “Battery voltage high” with the relay active. The alarms are not triggered when connected over VE.Direct. Now the alarms are never triggered on the GX Device, regardless of which interface is being used, when the relay condition is met.

v3.04 – 05 March 2021
Released for all models

Bug-fix:
· Fix transition between Absorption and Float states when tail current condition is met.

v3.03 – 20 January 2021
Released for all models

Bug-fix:
· Fix serial number register payload size issue.

v3.02 – 06 October 2020
Released for all models

Bug-fix:
· Fix announce of day 0 history data that could lead to the MPPT Control becoming unresponsive on the “fetching history” screen.

v3.01 – 11 September 2020
Released for all models

Changes/features added:
· Change firmware version number to v3.xx range to avoid confusion between different solar charger models.
· Improve error #28 trigger conditions.
· Improve detection of error #38/#39 for 250V models.

Bug-fix:
· Fix current sensor error detection.
· Fix battery high temperature error condition thresholds.
· Fix text message H19 field content.

v1.06 – 14 April 2020
Released for all models

[bookmark: _Hlk37759739]Changes/features added:
· Update error 68 trigger conditions. Now, the error will be no longer triggered when the same information comes from BLE and VE.Direct/VE.Can. A decision method based on priority is applied, where VE.Direct/VE.Can have a higher priority when compared to BLE. Error will still be triggered if same data is received from VE.Direct and VE.Can. For more information, see MPPT Error Codes.
· Improved error 38/39 detection when charger is externally controlled (i.e. ESS mode).

Bug-fix:
· Fixed issue that could lead the MPPT to trigger error 67 (BMS missing) even when the BMS was present at the network. Also, the error could not be cleared properly.
· Change error 67 behavior by turning it into a warning, not error. Output voltage drops to the battery base voltage.
· Fix the reception of the charge current limit. That was a combined issue with Venus OS. The fix for the Venus is available on Venus OS v2.53 or higher.
· Fix NMEA device instance change when done over complex commands on VE.Can.

New products:
· Add support to new BlueSolar Charger MPPT 150/45 rev2 (VE.Direct-only) 
· Add support to new BlueSolar Charger MPPT 150/60 rev2 (VE.Direct-only)
· Add support to new BlueSolar Charger MPPT 150/70 rev2 (VE.Direct-only)
· Add support to new SmartSolar Charger MPPT 150/45 rev2 (VE.Direct-only) 
· Add support to new SmartSolar Charger MPPT 150/60 rev2 (VE.Direct-only)
· Add support to new SmartSolar Charger MPPT 150/70 rev2 (VE.Direct-only)
· Add support to new SmartSolar Charger MPPT 150/85 rev3 (VE.Direct-only)
· Add support to new SmartSolar Charger MPPT 150/100 rev3 (VE.Direct-only)


v1.05 – 10 February 2020
Released only for production

Changes/features added:
· Reverse polarity FET drive changed back to original behavior for 250/70 and 250/100 models (Smart and BlueSolars)

New products:
· Add support to new SmartSolar Ve.Can 250/85 rev2 


v1.04 – 12 December 2019
Release to enable synchronized charging over BLE, improve error #38/#39 detection (PV Short Protection) and fix minor bugs

Changes/features added:
· Improve PV Short Protection for 250V models (safety improvement)
· Reduce maximum charger output voltage to 65V on the 250V models
· Add error 40 to detect when PV Short functionality does not work (safety improvement) for 250V models
· Enable synchronized charging over BLE
· Relax error 68 (network misconfiguration) conditions, allow data coming from different interfaces to be used. Still does not allow same data to come from different interfaces
· Update way of dealing with out of range Vsense data

Bug fixes:
· Adjust reset value for battery voltage too high error (charger error 2)
· Auto equalisation time was configured per charge cycle, not per day. Changer per day now.
· Fix temperature compensation when battery temperature is below 6C

New products:
· Add support to new SmartSolar Ve.Can 150/70 rev2
· Add support to new SmartSolar Ve.Can 150/85 rev2
· Add support to new SmartSolar Ve.Can 150/100 rev2
· Add support to new BlueSolar Ve.Can 150/100
· Add support to new BlueSolar Ve.Can 250/70
· Add support to new BlueSolar Ve.Can 250/100
· Add support to new SmartSolar Ve.Can 250/70 rev2
· Add support to new SmartSolar Ve.Can 250/100 rev2 
[bookmark: _Hlk8304797]
v1.03 – 28 October 2019
Release to improve synchronized charging over BLE, add remaining features and fix bugs

Changes/features added:
· Add synchronised charging over Bluetooth (required BLE internal dongle FW version v2.20 or higher).
· Add virtual load.
· Add street light.
· Add alternate Tx/Rx function (veDirect port alternate functions).
· Add PayG.
· Change absorption counter increment condition. Now using absorption counter offset threshold of 200mV (per 12V).

Features supported by the MPPT but missing implementation somewhere:
· Distributed current control over VE.Can through GX Device. (Venus OS v2.40 or higher required)
· Support for Shared Voltage and Temperature sense via Venus OS through VE.Can. (Venus OS v2.40 or higher required)
· BMS information is not forward through VE.Can. (Venus OS v2.40 or higher required)

Bug fixes:
· Fix charger behavior when with BMS missing (should keep running with limited voltage output)
· Fix equalisation current limit while in slave


v1.02 – 11 June 2019
First version that supports synchronized charging, ESS and BMS.

Changes/features added:
· Synchronized charging with VE.Can. This works the same as with previous models and the Skylla-i: all units on the same device instance will work in a synchronized matter, but with one improvement: even when on the same device instance on the VE.Can network, and thus operating synchronously, they can still be monitored individually on the GX Device as well as on VRM.
· Add ESS support. When connected on VE.Can, the VE.Can device instance must be 0. Just like with the previous BlueSolar VE.Can models.
· Add BMS support. Note that when connected on VE.Can, only voltage control works. Current control is pending a Venus OS release. When connected on VE.Direct, all works as expected.
· Added Error 68 - Network misconfigured. This error indicates that more than one of the inputs (VE.Can, VE.Direct, Bluetooth) is used for control or V-sense, T-sense functionalities. Only one can be used at a time. For example, adding a Smart Battery Sense to an MPPT that is part of an ESS system, will raise Error 68. Details are documented in the MPPT Error Codes document.
· All new battery charger settings: fixed absorption, tail current, re-bulk offset voltage, max auto equalization time, equalization auto stop and equalization current percentage. Note that these are not yet available in VictronConnect.
· Support for the Smart Battery Sense and BMV connected via Bluetooth VE.Smart.
· Support for Shared Voltage and Temperature sense via Venus OS (not yet used when connected via VE.Can).

 
Features pending for a near future Venus OS release
· Enable charger max. current control when connected to the GX device on the VE.Can port. There are two situations when External current control is used:
1. Settings -> System Setup -> DVCC -> Limit charge current
2. When used in a system with CAN-bus BMS batteries, such as BYD, Pylontech or Freedomwon.
· Support for Shared Voltage and Temperature sense via Venus OS through VE.Can. This already works when connected on a VE.Direct port.
· Enable automatic configuration of the “BMS Present” setting in the charger.
· Fix the confusion around the “Device instance” parameter in the GUI: it now shows the instance on VRM, instead of the device instance on the VE.Can network
 
Features available in other Solar Charger models, and not yet supported for the SmartSolar VE.Can models:

· Synchronized charging over Bluetooth.
· Virtual load.
· Street light.
· Alternate Tx/Rx function (VE.Direct port alternate functions).
· PayG.


[bookmark: _Hlk8369220]v1.01 – 14 March 2019
First approved version for mass production.

Features not supported:
· Synchronised charging.
· ESS and BMS support.
· No remote sense available over any interface (VE.Can, VE.Direct or Bluetooth).
· Virtual load.
· Street light.
· Alternate Tx/Rx function (VE.Direct port alternate functions).
· PayG.


Changelog SmartSolar Bluetooth Interface:
Note: the SmartSolar Bluetooth Interface can only be updated by VictronConnect (when connected via Bluetooth). As VictronConnect embeds the latest update, no separate update files are distributed for the SmartSolar Bluetooth Interface.

V2.49 – 18 January 2024
· Add support for “Settings lock” feature.
Note: the “Settings lock” is only available if the SmartSolar is running firmware v3.15.
· Fix for skipping master selection when synchronized charging via VE.Smart Networking is active.
· Fix for erroneously accepting invalid battery temperature from the VE.Smart Network.
· Fix for “large” tail current value (>32.7A) being corrupted when synchronized charging via VE.Smart Networking is active and no ISense is available in the VE.Smart Network. ISense is only available in VE.Smart Networks that use a SmartShunt or SmartBmv.

V2.44 – 1 February  2023
· Add support for setting random pincode during production.
· Fix for short interruption in battery temperature trend when charging stopped.
· Fix for “crazy” value in battery temperature trend.

V2.41 – 25 May 2022
· Add support for Instant Readout feature
· Several trend stability fixes
· Bootloader will be updated to v1.16


