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Introduction to Manual 

The ECO970 series charger is configured and monitored through a web interface.  The Web 

Interface Technical Manual is intended to provide a comprehensive guide of how to configure and 

monitor the ECO970 series charger using the web interface.  It is intended for use by trained 

personnel who are configuring or providing field support for these chargers. 

Distribution of this manual is to be restricted to personnel who already have knowledge of motive 

power battery charging and chargers.  An Operator and Installer Manual is available, this document 

should be supplied to end users. 

This document covers the following topics: 

• Configuring an ECO970 series charger and BMM battery module 

• Monitoring the behaviour of a charger 

• Viewing and recovering logs from a charger 

• Determining the issue with a charger based on the alarm displayed 

This manual does not cover the following topics: 

• Day to day operation of the charger – see the Operator and Installer Manual 

• Installation of the charger – see the Operator and Installer Manual 

• Maintenance of the charger – see the Operator and Installer Manual 

• Repair of the charger – see Hardware Technical Manual 

It is expected that personnel responsible for supporting the ECO970 series charger will read and 

understand this manual, as well as both the Hardware Technical Manual and Operator and Installer 

Manual. 
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System Requirements 

The web interface can be accessed using a variety of devices that have a web browser.  The 

following web browsers are supported: 

• Google Chrome 

• Microsoft Edge 

• Microsoft Explorer (versions 8 and later) 

• Apple Safari 

To access the charger using a wireless LAN connection, the device must support one of the 

following standards: IEEE 802.11b, IEEE 802.11g or IEEE 802.11n. 

To access the charger using a wired LAN connection, the device must support one of the following 

standards: IEEE 802.3j (10BASE-T) or IEEE 802.3u (100BASE-TX). 

To access the charger using the USB port, the device must use one of the following operating 

systems: 

• Microsoft Windows (versions 7, 8 and 10, supports both 32- and 64-bit versions) 

• Google Android (versions that support RNDIS and USB Tethering) 

• Linux (versions that support RNDIS and USB Tethering) 

User Access Levels 

Each user is assigned an access level.  This access level limits what the user can view and configure 

using the web interface.  There are four access levels, and each has the following access to features: 

Access Level guest configuration advanced profileeditor 

Charger configuration 
    

Advanced setup 
    

Alarm configuration  
   

BMM configuration  
   

Charger and BMM logs 
    

Profile creation and 

editing 
  

  

 

 
The user can view this page but make no changes. 

 
The user can view the page and make changes using a template. 

 
The user can view the page and make freeform changes. 

 

Software Licenced Features 

The software licensing features are predetermined according to the user access levels granted. 
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Connecting to a Charger 

The web interface of the charger can be accessed using four methods; USB, wired LAN, wireless 

LAN (client mode) and wireless LAN (access point mode).  All these methods allow the same level 

of access to the web interface.  The most appropriate method depends on the frequency of access 

and the limitations of the user’s device. 

USB 

A USB-A to USB-micro B cable is connected between the user’s device and the charger.  This 

method is best used when infrequently connecting to a small number of chargers. 

 Very little equipment is needed, just a USB cable. 

 Only one charger can be connected to at a time. 

 The user must be within a short distance of the charger. 

 Not all devices support a USB connection with the charger. 

 

Wired LAN 

Networking infrastructure is set up, including a switch and fixed cabling between each charger and 

the switch.  The user’s device is connected to the network using a wired LAN connection, or a 

wireless LAN connection to an access point on the same network.  This method is best used when 

frequently connecting to a larger number of chargers. 

 Can connect to all chargers on a network from single connection. 

 Do not need to be close to chargers, remote monitoring possible. 

 Requires network infrastructure, including at least switch and cabling. 

 

Wireless LAN (Client Mode) 

An access point is set up, and both the chargers and the user’s device are connected to it. This 

method is best used when frequently connecting to a larger number of chargers. 

 Can connect to all chargers on a network from single connection. 

 Do not need to be close to chargers, remote monitoring possible. 

 Almost all modern devices have a wireless LAN interface. 

 Requires network infrastructure, including at least an access point. 

 Some sites will not allow installation of wireless LAN networks. 
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Wireless LAN (Access Point Mode) 

When in this mode the charger acts as an access point.  The user’s device is connected to the 

charger’s access point.  This method is best used when infrequently connecting to a small number 

of chargers. 

 No additional equipment is needed. 

 Only one charger can be connected to at a time. 

 The user must be within a short distance of the charger. 

 

USB Connection – Windows Device 

To connect a device using Microsoft Windows 7, 8 or 10 to a charger, follow the instructions below: 

❶ Chose an appropriate USB cable for your device. 

Most laptops and some tablets have a USB-A port, use a USB-A to USB micro B cable.  Some 

tablets have a USB-C port, use a USB-A to USB-C cable.  Other tablets have a USB-micro B 

OTG port, use a USB-micro B OTG to USB-micro B cable. 

❷ Connect the USB-micro B end of the cable 

into the USB port below the keypad on the 

charger front panel. 

 

 If you have already installed the USB drivers for the charger, skip to step 5. 

❸ When first connected, the charger will 

behave as a USB flash drive and contains the 

Windows drivers for the charger. 

Both a 32- and 64-bit version are included, 

run the version that matches the bit depth of 

the device’s operating system.  
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❹ Follow the installer prompts to install the 

driver. 

 

❺ The top left corner of the screen shows the 

charger’s friendly name, the top right 

displays the IP address of each interface that 

is connected. 

Take note of the IP address that is shown 

with the USB symbol; this is the IP address 

for the USB interface. 

 

❻ Enter this IP address into the address bar on 

the browser on your device. 

 
 

USB Connection – Android Device 

To connect a device using Google Android to a charger, follow the instructions below: 

❶ Chose an appropriate USB cable for your device. 

Some tablets have a USB-C port, use a USB-A to USB-C cable.  Other tablets have a USB-

micro B OTG port, use a USB-micro B OTG to USB-micro B cable. 

❷ Connect the USB-micro B end of the cable 

into the USB port below the keypad on the 

charger front panel. 
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❸ Navigate to the Mobile Hotspot and Tethering 

settings page of your mobile device. 

Set the USB Tethering control to the on 

position. 

 

 Unfortunately, not all manufacturers of Android devices have chosen to make USB tethering 

available to their users.  If the USB Tethering control is not shown or greyed out, your device 

will not be able to connect to the charger using USB.  Consider using the Wireless LAN 

Access Point Mode connection method. 

❹ The top left corner of the screen shows the 

charger’s friendly name, the top right 

displays the IP address of each interface that 

is connected. 

Take note of the IP address that is shown 

with the USB symbol; this is the IP address 

for the USB interface. 

 

❺ Enter this IP address into the address bar on 

the browser on your device. 

 
 

Wired LAN Connection 

To connect your device to a charger using wired LAN follow the instructions below: 

❶ Connect the charger or chargers to a wired LAN network.  Usually this will consist of 

installing at Cat 4, Cat 5e or Cat 6 network cable from the LAN port of the rear of the charger 

to a free port on a network switch or hub. 

 If there is a DHCP server on the network that the charger is connected to and you want the 

charger to use a DHCP assigned IP address, skip to step 3.  By default, the charger will use a 

DHCP assigned address. 

❷ If a DHCP server is not used, you must connect to the charger using one of the other three 

methods to configure a static IP address. 

 Once connected using another method, log 

in and navigate to the Settings / Networking 

page. 

Set the DCHP Enabled control to off. 

Enter values for IPv4 Address and Subnet 

Mask. 

Optionally, enter values for Gateway, DNS 

Server 1 and DNS Server 2 if a gateway is 

present on the network. 
 

❸ Connect your device to the same network as the charger.  The connection between your 

device and the network can be wired or can be wireless if the network has a wireless access 

point. 
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❹ The top left corner of the screen shows the 

charger’s friendly name, the top right 

displays the IP address of each interface that 

is connected. 

Take note of the IP address that is shown 

with the wired LAN symbol; this is the IP 

address for the wired LAN interface. 

 

❺ Enter this IP address into the address bar on 

the browser of your device. 

 
 

Wireless LAN (Client Mode) Connection 

To connect your device to a charger using wireless LAN in client mode follow the instructions 

below: 

❶ Set up an access point that is within range of the chargers you wish to connect to it. 

❷ Connect to and log into the charger using one of the other three connection methods and 

navigate to the Settings / Networking page. 

❸ Ensure that the Wireless Enabled control is 

set to on. 

If you do need to turn the control to on, click 

Restart Wireless Connection before 

continuing. 
 

 If there is a DHCP server on the network that the charger is connected to and you want the 

charger to use a DHCP assigned IP address, follow steps 4, 7, 8 and 9.  If your network does 

not have a DHCP server, or you want to use static IP addresses, follow steps 6, 7, 8 and 9. 

❹ Select the Automatic tab, then select the 

SSID of your access point from the list. 

Click on the SSID, then enter the access point 

password and click Connect. 

 

 Once you are connected to an access point, a 

green dot will appear to the left of the SSID, 

and the signal strength will be shown in 

green. 
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❺ Select the Manual tab. 

Set the DCHP Enabled control to off. 

Enter values for IPv4 Address and Subnet 

Mask. 

Optionally, enter values for Gateway, DNS 

Server 1 and DNS Server 2 if a gateway is 

present on the network. 

Enter the SSID of your access point into the 

Network Name (SSID) field. 

Enter the password for your access point into 

the PSK/Passphrase field. 

Select the type of security your access point 

is using from the Security drop down menu. 

Click the Save button. 

 

 If some of the fields are greyed out, it is because the DHCP Enabled control was previously 

set to on, click the refresh icon at the right of the field before entering a value. 

❻ Click Restart Wireless Connection to finalise 

the above changes. 
 

❼ Connect your device to the same network as the charger.  You can connect to the same 

access point that the chargers are connected to or use any other wired or wireless 

connection to the same network. 

❽ The top left corner of the screen shows the 

charger’s friendly name, the top right 

displays the IP address of each interface that 

is connected. 

Take note of the IP address that is shown 

with the wireless LAN symbol; this is the IP 

address for the wireless LAN interface. 

 

❾ Enter this IP address into the address bar on 

the browser on your device. 

 
 

Wireless LAN (Access Point Mode) Connection 

To connect your device to a charger using wireless LAN in access point mode follow the 

instructions below: 

❶ Press the MENU key on the charger front 

panel to enter the main menu. 

Press the down arrow key until Networking 

Settings is selected, then press the enter key. 
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❷ Press the down arrow key to select Wireless 

Access Point, then press the enter key to 

enabled access pint mode. 

 

 Once access point mode is enabled, the front 

panel display will show the SSID and 

password of the charger’s access point. 

The SSID will be ECO970_ and the charger’s 

serial number. 

The password will be ECOCHARGE970. 

 

❸ Connect your device to the charger’s access point using these details. 

❹ The top left corner of the screen shows the 

charger’s friendly name, the top right 

displays the IP address of each interface that 

is connected. 

Take note of the IP address that is shown 

with the wireless LAN symbol; this is the IP 

address for the wireless LAN interface. 

 

❺ Enter this IP address into the address bar on 

the browser on your device. 
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Logging into a Charger 

After completing the instructions in the Connecting to a Charger section you will reach the charger 

login page. 

 
 

To log into a charger, you must enter a username and password.  Two types of username and 

password are in use. 

Fixed Passwords 

For the lower two user access levels fixed usernames and passwords are used.  These are: 

• Guest access level 

Username: guest    Password: ecocharge 

• Configuration access level 

Username: configuration   Password: 97percent 

Personal Authentication Codes 

For the higher two user access levels, advanced and profileeditor, personal authentication codes 

(PACs) will be distributed with a unique username to each technician.  The unique username will be 

an email address, employee number or something else unique to the technician.  A PAC is six 

characters long, made up of upper- and lower-case letters, 0 to 9, plus (+) and slash (/).  A non-

functional example is shown below: 

 Username: john.smith@distributor.com  Password: 1NwyV+ 

Contact the distributor support to be allocated a PAC. 

 

When you are logged in to a charger, your username will be shown at the right-hand side of the 

title bar at the top of the screen. 

 
 

Click Logout below the username to log out, which will return you to the login page. 
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Web Interface Pages 

The web interface consists of three parts: 

• Navigation Bar – shown at the left of the interface, this allows you to navigate between the 

interface pages. 

• Title Bar – shown at the top of the interface, this shows what username you are logged in 

as, and has several useful shortcuts. 

• Page – the remainder of the interface, the page which you have selected on the navigation 

bar. 

These parts are labelled below: 

 
 

When you are using a very narrow screen the navigation bar will be hidden.  Clicking the icon at 

the left-hand side of the title bar will show the navigation bar. 

When collapsed (icon circled): When expanded: 

 
  

N
av

ig
at

io
n

 B
ar

 

Title Bar 

Page 
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Group and Individually Committed Fields 

There are two ways that a new value in a field is committed to the charger – by a control that 

applies to that field only (individually committed) or a control that applies to a whole group of 

fields (group committed). 

An example of a set of individually committed fields is the Service Mode section. 

 
 

To update an individually committed field, type an updated value into the field, which will turn 

orange to show it has an updated value that is not yet committed: 

 
 

To commit the updated value to the charger, click the check mark ( ) at the right of the field.  The 

field will turn back to white, and show the updated value: 

 
 

If you enter a value into a field, but then change your mind and want to read back the value that is 

stored, click the refresh mark ( ) at the right of the field. 

An example of a set of group committed fields is the Equalize section. 
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To update values in a group committed field, make all the changes you want to make, then commit 

them using the Save Changes button.  If you make some changes, but then change your mind and 

want to read back all values that are stored for the section, click the Revert button. 
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Overview of Pages 

The pages in the web interface can be broken down by purpose: 

• Configuring a charger: 

Charger / Configuration 

Charger / Advanced Setup  

Charger / Alarm Configuration  

Charger / Profile Builder  

• Configuring a BMM battery module: 

Battery Module / Configuration 

Battery Module / Advanced Settings  

• Monitoring and troubleshooting a charger: 

Status / Overview 

Reports / Alarm Log 

Reports / Charge Log 

Charger / Charger Modules  

• Monitoring a BMM battery module: 

Battery Module / Status 

Battery Module / Daily Log 

Battery Module / Alarm Log 

Battery Module / Charge Log 

Battery Module / Lifetime Counters 

• Setting up a charger: 

Settings / Networking 

Settings / System 

Settings / Regional 

• Useful information about charger: 

About / Information 

About / Open Source Credits 

Pages above that are marked with a lock ( ) can be accessed by users with configuration or 

greater access only. 

Pages Used to Configure a Charger 

The following pages are used to configure a charger: 

• Charger / Configuration – select the type and the specifics of the charger configuration 

• Charger / Advanced Setup – set up additional features such as automatic equalize charges 

and a start delay. 

• Charger / Alarm Configuration – view how the charger responds when an alarm is triggered 

and set up the optional IO expansion interface. 

• Charger / Profile Builder – view and edit the structure of the charger’s charge profiles. 

Charger / Configuration 

The appearance of the configuration page changes depending on the type of configuration set.  

There are two controls at the top of this page for all configuration types: 
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Configuration sets the type of configuration; there are four options: 

• Fixed – the charger is configured to charge a single battery voltage and capacity using a 

fixed charge profile. 

• BMM Enabled – the charger will communicate with the BMM battery module fitted to the 

connected battery, and charge according to the BMM configuration. 

• CAN Enabled – the charger will communicate with the attached battery’s BMS over CAN bus 

and charge the battery according to instructions from the BMS. 

•  Auto-Voltage – the charger can be configured with fixed configurations for a variety of 

battery voltage; the charger will determine the voltage of the connected battery and charge 

according to the fixed configuration for that voltage. 

AC Configuration should be set to match the type of AC supply the charger is powered from.  This 

is used in conjunction with the charger’s output power to calculate how much AC input current the 

charger will draw. 

There are also five controls at the bottom of this page: 

 
• Read Configuration – reads the configuration currently stored in the charger; use this button 

if you have made changes you want to discard. 

• Write Configuration – commits the charges you have made on this page to the charger. 

• Load From File – configures the charger based on a charger configuration file. 

• Save to File – creates a charger configuration file based on the current configuration of the 

charger.  Between the save and load configuration functions, you can configure one 

charger, then use a saved configuration file to conveniently configure many other chargers 

with the same configuration. 

• Print Label – this function is used to print an updated ratings label but requires a particular 

type of printer not available in the field.  If you require an updated ratings label due to a 

hardware configuration change made to the charger contact the distributor support.  

Fixed Configuration Type 

The first section shown for a Fixed configuration allows you to make a configuration based on a 

template. 

 
 

The Configuration Template drop down box selects a battery type template from a preconfigured 

list.  The Template File field shows what template list is in use.  It is recommended that you start 

all fixed configurations by selecting a template. 
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The next section shows the individual battery and fixed charge profile parameters.  If you have 

configuration access level, these will be shown in grey and cannot be individually edited.  If you 

have advanced or profileeditor access level these fields can be individually edited. 

 
 

• Charge Profile – select which of the fixed charge profile stored on the charger will be used. 

• Battery Voltage and Battery Capacity – should be set to match the capacity and voltage of 

the battery being charged. 

• Starting Current and Finishing Current – sets the charge current in the first and third stages 

of the charge. 

The third section shows the settings used to set the voltage drop and temperature compensation.  

As with the section above, advanced or higher access is required to change these values 

individually. 

 
 

• Typical Battery Temperature – typically set to 25°C / 77°F, this setting can be changed where 

the battery is typically charged at a different temperature.  This alters the voltage setpoints 

in the charge profile to better suit that temperature. 

• Cable Length, Cable Size and Cable Temperature – the charger uses these three values to 

estimate the voltage drop between the output of the charger and the battery and should be 

set to match the cables in use.  This allows the charger to compensate its output so the that 

the programmed voltage is reached at the battery terminals. 

BMM Enabled Configuration Type 

When a BMM Enabled configuration is used the battery voltage, battery capacity and charge profile 

is communicated from the BMM fitted to the battery being charged.  The BMM also measures the 

battery temperature and terminal voltage, so the typical battery temperature and charge cable 

parameters are not needed. 
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There are two optional features that can be used with a BMM Enabled configuration: 

 
 

When Use Secondary Profile Only is enabled the charger will skip the primary profile stored on the 

BMM and charge according to the secondary profile only.  This setting will only have an effect 

where the BMM is configured with dual charge profiles. 

A typical use case of this feature is a site where separate fast and conventional chargers are used.  

The chargers used for conventional charging will have capacity for a 16A/100Ah conventional 

charge only, and the Use Secondary Profile Only will be enabled so that they skip the 40A/100Ah 

primary charger, and charge according to the 16A/100Ah secondary profile only. 

The BMM Bypass Configuration feature allows you to configure a fixed configuration that can be 

used when a battery is connected to a charger with a BMM Enabled configuration, but the charger 

cannot communicate with a BMM.  When this setting is enabled, fields for this fixed configuration 

will be shown as below: 

 
 

Values should be entered in the same way as a Fixed Configuration. 

There are two typical use cases for this feature: 

• To allow a charge to be performed when a BMM has been damaged, or a new battery has 

been added to a battery pool that does not have a BMM fitted yet.  In this case the bypass 

profile should be set to match the typical battery that the charger charges. 

• To allow a charge to be performed on a battery that is temporarily at the site.  It may not be 

worth fitting a BMM to the battery of a truck that is only temporarily at a site, in this case 

the bypass profile should be set to match the visiting battery. 
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By default, this feature will require the operator to allow a bypass profile charge to start each time 

the charger cannot communicate with a BMM.  The following is shown on the charger front panel 

display: 

 
 

To allow a bypass profile to start the operator must select the Use Default Profile option then press 

the ENTER button.  Selecting the Reload Profile option will make the charger try to communicate 

with a BMM a second time. 

To allow the charger to start a bypass profile charge without operator action, please contact the 

distributer support.  Carefully consider using this feature without operator action, as it may result in 

inappropriate charging of a battery. 

CAN Enabled Configuration Type 

A CAN Enabled configuration causes the charger take charging instructions from the battery’s BMS 

over CAN bus.  There are two options for this configuration type: 

 
 

Pilot Signal Type sets the type of pilot signal the charger places between its two pilot pins; these 

are: 

• CAN Open – the charger emits 12V on the pilot signal pin with a 1kΩ resistor in series, 

referenced to the pilot return pin.  This is the pilot type defined in annex B of CAN Open 

standard CiA418. 

• Short – the charger shorts the pilot signal and pilot return pins together. 

CAN Bus Termination sets how much termination resistance the charger applies across the CAN 

bus.  A CAN bus should have a total of 60Ω of termination resistance.  Often this is done by 

applying 120Ω at each end of the bus, in which case the 120Ω setting would be used.  However, in 

other cases there may be already 60Ω across the CAN bus, in which case the Open setting should 

be used. 

In a typical CAN bus controlled battery setup the Short and Open settings should be used, this is 

what the charger will be set to by default.  If you are using a non-typical setup, or are unsure which 

settings should be used, contact the battery manufacture for support. 
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Auto-Voltage Configuration Type 

An Auto-Voltage Configuration allows you to set a fixed configuration for each battery voltage.  

When a battery is connected the charger will determine its voltage and use the matching fixed 

configuration. 

  

The routine the charger uses to automatically determine the 

voltage of a battery is optimised for use with lead acid batteries.  

Contact the distributor support before using this feature with 

batteries using other chemistries. 

 

When making an Auto-Voltage configuration initially all voltages will be disabled: 

 
 

Check the Enable checkbox for each battery that you wish to charge with the charger.  When a 

voltage is enabled the settings for that battery voltage will be shown; the charge profile, battery 

capacity, start current and finish current. 

 
 

These should be set to match the battery to be charged with that voltage. 

As many voltages as is required for the site can be enabled.  By default, 24, 36, 48, 72, 80 and 96V 

batteries are supported.  Additional battery voltages with 24 to 96V can also be supported, please 

contact the distributor support for customisation of the supported voltages. 

Additionally, settings for temperature and voltage drop compensation that are common to all 

voltages are shown.  
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Values should be entered in the same way as a Fixed Configuration. 

An Auto-Voltage configuration will suit some sites, but not others.  The limitation is that this 

configuration type can only discriminate between batteries of different voltages, but not between 

batteries of different capacities.   

For example, a site where a single charger must charge the following batteries would suit an Auto-

Voltage configuration; 24V 550Ah, 36V 750Ah, 48V 600Ah. 

However, a site where a single charger must charge the following batteries would not suit an Auto-

Voltage configuration; 24V 525Ah, 36V 633Ah, 36V 1400Ah. 
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Charger / Advanced Setup 

This page is used to set up the automated and advanced features of a charge beyond the battery 

characteristics and charge profile.  This page is broken into blocks, each setting up a separate 

feature.  These blocks are described below. 

Equalize Settings 

 
 

The Auto Equalize On Cell Imbalance determines if the charger acts automatically when a BMM has 

detected the battery’s cells are not balanced.  When set to On the charger will automatically carry 

out an equalize charge after a charge where the Voltage Imbalance alarm was triggered.  This 

feature only functions when a battery has a BMM fitted, and the BMM`s optional midpoint voltage 

sensor has been fitted. 

There are four options for scheduling an equalize charge: 

• Manual Equalize Only – an equalize charge will be run after a charge when the front panel 

controls or a remote control have been used to manually set one. 

• Simple Delay – an equalize charge will automatically be run when the battery is left 

connected to the charger for more than the time set in Equalize Delay. 

 
 

• Cycle Based – an equalize charge will be run after the number of cycles set in Equalize on 

Count. 
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When a BMM is used this will be based on the BMM’s cycles since last equalized counter.  

When a BMM is not used this will be based on how many cycles since the charger last 

performed an equalize charge. 

• Time Based – an equalize charge will be performed at a fixed time of day on a fixed day of 

the week, as set in Time and Day of Week.  The interval between equalizes is also set by 

Week Frequency, a setting of 1 will perform an equalize every week, a setting of 2 will 

perform an equalize every second week, and so on. 

 
 

Note that this section only sets how an equalize charge is automatically run.  The content of an 

equalize charge is set by the charge profile.  If a charge profile disallows equalize charging, or the 

equalize section of the charge profile has no content, no equalize charge will be performed 

regardless of the settings in this section. 

Watering Settings 

 
 

The Auto Water On Low Water Alarm determines if the charger acts automatically when a BMM has 

detected the battery’s water level is low.  When set to On the charger will automatically carry out a 

watering cycle after a charge where the Water Level Low alarm was triggered.  This feature only 

functions when a battery has a BMM fitted, and the BMM’s optional water level probe has been 

fitted. 

The Duration setting determines how long the solenoid valve will open during an automatic 

watering cycle. 

There are five options for scheduling a watering: 
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• Manual Watering Only – a watering cycle will be run after a charge when the front panel 

controls or a remote control have been used to manually set one. 

• Simple Delay – a watering cycle will automatically be run when the battery is left connected 

to the charger for more than the time set in Auto Water Delay. 

 
 

• Cycle Based – a watering cycle will be run after the number of cycles set in Auto Water On 

Cycle. 

 
 

When a BMM is used this will be based on the BMM’s cycles since last watered counter.  

When a BMM is not used this will be based on how many cycles since the charger last 

performed a watering cycle. 

• Time Based – a watering cycle will be performed at a fixed time of day on a fixed day of the 

week, as set in Time and Day of Week.  The interval between watering cycles is also set by 

Week Frequency, a setting of 1 will perform a watering every week, a setting of 2 will 

perform a watering every second week, and so on. 

 
 

• After Equalize – a watering cycle will be carried out immediately after completion of an 

equalize charge.  The interval between watering cycles is set by Equalize Cycles, a setting of 

1 will perform a watering after every equalize, a setting of 2 will perform a watering every 

second equalize, and so on. 

 
 

Note that a watering cycle will not occur if the charge profile disallows automatic watering, 

regardless of the settings in this section. 

Daily Charge Schedule 

This feature allows you to disallow charging through certain parts of each day.  When entering a 

disallowed period, the charge will be put on hold, and will automatically restart when the 

disallowed period ends.  When a battery is connected to a charger during a disallowed period the 

charge won’t until the disallowed period ends. 
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The Enabled checkbox at the top right of this section enables the feature.  If this checkbox is 

unchecked the daily charge schedule will not take any effect. 

The On and Off points can be dragged along the line that represents a 24-hour day.  In the red 

periods to the left of an Off point charging is disallowed, in the green periods to the left of an On 

point charging is allowed.  Note that there is an inferred Off point at midnight (the far left end of 

the line), if you do not want the charger to continue charging through midnight ensure there is an 

On point at the far left (as shown in the example above). 

Clicking the Remove button removes the rightmost point on the line.  Clicking the Add button adds 

a new point to right of all existing points. 

Start Time Delay 

This feature allows you to set a time delay between when the battery is connected and when 

charging will start.  During this time the charger will show Delayed on the front panel display, along 

with how much time is remaining before the charge will start. 

 
 

The Enabled checkbox at the top right of this section enables the feature.  If this checkbox is 

unchecked the start time delay will not take effect. 

The Duration field sets how long the time delay will last. 

Cooldown 

This feature allows you to stop a battery showing as complete until a certain time has passed, or 

the battery has cooled down to a certain temperature. 
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There are two options to set the length of a cooldown: 

• Temperature Based – the cooldown will end when the battery reaches the Cooldown 

Temperature.  This can only be used when a battery is fitted with a BMM. 

 
 

• Time Based – the cooldown will end after the Time Delay time has passed. 

 
 

If an operator removes a battery while the charger is still within the cooldown period, the Cooldown 

Time Violation alarm will be raised. 

Charger Name 

This feature allows you to assign a friendly name to the charger, rather than relying on a serial 

number to identify it.  This name will be shown on the Overview page, on the front panel display, in 

any saved charger logs and in the IP Table. 
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Charger / Alarm Configuration 

The page sets how the optional IO Expansion board’s input and outputs are used, and how the 

charger reacts when an alarm is triggered. 

Output Configuration 

This section can be used to assign a condition to one of the outputs on an IO Expansion board.  

When that condition is true the assigned output will turn on an emit 12V. 

The following conditions can be assigned an output: 

• Alarm Group A and Alarm Group B – boxes for both alarm groups are shown alongside the 

alarm list.  Alarms from the alarm list can be dragged into either alarm group and more 

than one alarm can be assigned to a group.  This condition will be true when any of the 

alarms added to the group is triggered.  In the below example Alarm Group A has three 

alarms added.  

• An output which was assigned to this condition would be active when any of these three 

timeout alarms are triggered. 

 
 

• Auto-Watering – this condition is true for the duration of an automatic watering cycle.  The 

time and duration of a watering cycle is set in the Advanced Setup page. 

• BSI Green, BSI Orange and BSI Green – together these three conditions form the battery 

status indicator (BSI).  These are used to drive the three light colours used on both the 

tower light and wired remote control accessories. 

• Status Charging – this condition is true while the charger is charging a battery. 

• Status Complete – this condition is true while a battery has successfully finished charging 

but is still connected to the charger. 

• Battery Queue Take – this condition is used with the optional battery queuing system and is 

true when the charger is connected to the next battery that should be taken. 

• Battery Queue Wrong Battery Taken – this condition is used with the master charger of an 

optional battery queuing system and is true when the wrong battery has been taken. 

When first checked, a condition will be unassigned. 

 
 

The dropdown menu to the left of the condition can be used to assign an output to it.  There can 

be up to two IO Expansion modules fitted to the two expansion positions in the charger.  The 
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upper position is named Module 1, the lower position is labelled Module 2.  Each module has three 

outputs. 

For a remote control or tower light, this configuration is used: 

 
 

 For an automatic watering solenoid, this configuration is used: 

 
 

Note that these two uses of an IO Expansion board conflict.  A charger is to have both a watering 

solenoid and tower light or a remote control, two IO Expansion boards would need to be installed.  

In this case one of the two accessories would have to use Module 2. 

Input Configuration 

This section can be used to assign an action to one of the inputs on an IO Expansion board.  When 

that input is pulled low (usually when a switch or relay contact is closed) that action will be carried 

out. 

The following actions can be assigned to an input: 

• Manual Auto-Watering – when the input is closed the charger will run an automatic 

watering cycle after the charge in progress has completed. 

• Manual Equalize – when the input is closed the charger will run an automatic equalize 

charge after the charge in progress has completed. 

• Identify Charger – when the input is closed the charger will flash its main indicator.  This can 

be used to confirm which charger a remote control is connected to. 

• Stop Charge – when the input is closed the charger will stop a charge, with the same 

behaviour as if the stop button had been pressed. 

When first checked, a condition will be unassigned. 

 
 

The dropdown menu to the left of the condition can be used to assign an input to it.  There can be 

up to two IO Expansion modules fitted to the two expansion positions in the charger.  The upper 

position is named Module 1, the lower position is labelled Module 2.  Each module has three 

inputs. 

For a remote control, this configuration is used: 
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Alarm Configuration 

This section allows you to view how the charger will respond to each alarm type, and whether an 

alarm type will be recorded in the charge log when triggered.  A user with profileeditor access level 

may also make changes to these settings.  This section is broken in two; Charger Alarms, which 

relate to potential issues with the charger, and Battery Alarms, which relate to potential issues with 

the battery being charged. 

 
 

The following settings are provided for each alarm: 

• Logging – when the Logged checkbox is checked an entry will be written to the charger 

alarm log every time this alarm is triggered. 

• Response – the charger has three possible responses when an alarm is triggered.  When set 

to Urgent this alarm will interrupt a charge in progress, stop any further charges from 

starting, show STOPPED on the front panel display. 

•  The indicator will flash red.  When set to Non-Urgent this alarm will warn the operator by 

showing an alarm triangle on the front panel display and changing the colour of the 

indicator to orange but will allow a charge to continue.  When set to None there is no 

response to the alarm. 

Alarms that have a response of None may still be used to stop a charge for a non-alarm reason, 

such as the Maximum Voltage Termination.  Alarms that are not logged will not appear in the 

charger alarm log but will still appear in the Termination Alarm row of the charger charge log if the 

caused a charge to terminate. 

Charger / Profile Builder 

This page can be used to view, edit or create charge profiles.  Users with configuration or advanced 

access levels can view this page, users with profileeditor access level can edit existing profiles or 

build new ones. 

Two types of profiles exist on the charger: user profiles and factory profiles.  Both can be used in 

the same way, but factory profiles cannot be renamed or deleted. 
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Overview of Profile Structure 

The charge profile structure consists of five slots.  With each of these slots there can be up to three 

constant current or constant voltage stages.  Each slot has a purpose, as shown below: 

• Pre –this slot is run when a battery is connected with a cell voltage below a threshold.  It is 

intended for use with batteries that require an initial slow charge when they have been over 

discharged. 

• Bulk and Finishing – the main sections of the charge.  There is no difference between the 

function of the bulk and finishing slots, but the display will indicate which slot is active, and 

the time in each slot will be logged separately. 

• Equalize – this slot may be run after the main charge (bulk and finishing slots) has 

completed.  Operator input will trigger it, or one of the conditions set in the Advanced 

Setup. 

• Maintenance – this slot will be run when the main charge has completed and one of the 

optional conditions that trigger a maintenance charge is true.  The maintenance charge may 

be run a number of times and may occur before or after the equalize charge. 

A slot that does not have any contents will not be run, regardless of any conditions. 

A charge profile is also independent of cell count and battery capacity.  All parameters are defined 

in terms of current rate (in A/100Ah) and cell voltage. 

Selecting, Creating or Deleting a Profile 

The profile being viewed or edited is selected using the dropdown menu at the top of the page: 

 
 

The Delete button deletes the selected profile but is greyed out for factory profile.  The Create 

button allows you to start creating a new profile.  Clicking the create button will show the following 

section: 

 
 

All new profiles are created as a copy of an existing profile. 

Editing a Profile – Parameters for Whole Profile 

The following parameters apply to the entire charge profile: 
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• Profile Name – selects the name of the profile that will be shown on the Configuration page 

and the front panel display. 

 
 

• Pre-Charge Threshold – sets the cell voltage threshold for the pre-charge slot.  When a 

battery is connected with a cell voltage threshold below this the pre-charge slot will be run.  

This can be set to 0 if the pre-charge slot is not used. 

 
 

• Maintenance Start Threshold – sets the cell voltage threshold for the maintenance slot.  If 

the cell voltage of the battery falls to this value when in the complete state, the 

maintenance slot will be run.  The disable checkbox should be checked if the maintenance 

stage is not to be started based on the cell voltage. 

 
 

• Maintenance Start Delay – sets the time delay threshold for the maintenance slot.  If the 

battery is still connected to the charger in the complete state after this time has elapsed 

since the last charge of any type the maintenance slot will be run.  The disable checkbox 

should be checked if the maintenance stage is not to be started based on the time since the 

last charge. 

 
 

Note that the maintenance slot will be run when either the cell voltage or time conditions 

are met. 

 

• Allow Equalize – sets whether this profile is allowed to run an equalize charge.  If this is set 

to Off an equalize charge will never be run, even if there are conditions set in the Advanced 

Setup page and the equalize slot has content. 

 
 

• Allow Auto-Watering – sets whether this profile is allowed to run an automatic watering 

cycle.  If this is set to Off a watering cycle will never be run, even if there are conditions set 

in the Advanced Setup page. 
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• Minimum Start Threshold and Maximum Start Threshold – together these set the valid range 

of cell voltage at the start of a charge.  When a battery is connected a charge will start only 

if the cell voltage is between these two thresholds.  If it is outside these thresholds the 

Incorrect Battery alarm will be triggered. 

 
 

• Nominal Cell Voltage – sets the nominal cell voltage of the charge profile.  This should 

match the ratio of nominal battery voltage for all nominal battery voltages that are to be 

used with the profile. 

 
 

• Equalize Lockout Time – sets the minimum time the battery must spend in complete state 

before a equalize charge can start. 

 
 

• Over Discharge Cell Voltage and Over Discharge Retest Time – the charger can perform an 

over discharge test on a battery.  If a battery is connected with a cell voltage below the Over 

Discharge Cell Voltage the charge will raise one of two alarms.  If after the Over Discharge 

Retest Time the cell voltage is above the Over Discharge Cell Voltage the charger will trigger 

the Deeply Discharged Battery alarm, and charging will be allowed to continue.  If after the 

Over Discharge Retest Time the cell voltage is still below the Over Discharge Cell Voltage the 

charger will trigger the Over Discharged Battery alarm, and charging will stop. 

 
 

Editing a Profile – Parameters for Each Slot 

The slot being viewed or edited is selected by clicking the tab for that slot at the top of the slot and 

stage section of the page. 
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The selected slot will be shaded green.  The stages in each slot are also shown in the slot tab. 

The following parameters can be set for each slot: 

• Slot Timeout – sets a time limit for the slot.  If a charge remains in this slot until this limit is 

reached during a charge that slot’s timeout alarm will be triggered, and the charge will stop.  

The disable checkbox should be checked if you do not wish to place a time limit on the slot. 

 
 

• Slot Capacity Timeout – sets a limit on how much of the battery’s capacity may be returned 

in the slot.  If more than this proportion of the battery’s capacity is returned within a slot 

that slot’s timeout alarm will be triggered, and the charge will stop.  The disable checkbox 

should be checked if you do not wish to place a capacity limit on the slot.  

 
 

• Note that the timeout alarm will be triggered if either the Slot Timeout or Slot Capacity 

Timeout limits are reach. 

• Stage List – shows the stages that are present in this slot.  The stages will be run in order 

from left to right during a charge.  The stage shaded green is selected, and its parameters 

can be set in the stage parameters section.  The plus (+) button at the right end of the list 

can be used to add another stage to the slot, up to a maximum of three stages. 

 
 

• Move and Delete buttons – the arrow buttons can be used to move the selected stage 

within the slot.  The red delete button will remove the selected stage. 

 
 

Editing a Profile – Parameters for Each Stage 

The stage that is to be edited can be selected from the stage list in the slot parameter section.  The 

selected stage will be shaded green in that list. 

The following parameters can be set for each stage: 

• Stage Mode – sets whether the stage is constant voltage or constant current. 
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• Set Current and Set Voltage – these set the maximum current and voltage that the stage will 

reach at any point. 

For a constant current stage the Set Current would be set to the stage current rate, and the 

Set Voltage would be set to the highest voltage the stage will reach, usually this will match 

the Termination voltage. 

For a constant voltage stage the Set Voltage would be set to the setpoint for the stage, and 

the Set Current would be set to the maximum current expected in the stage, often the 

termination current of the previous stage. 

 
 

• Termination – sets the termination value for the stage.  When the stage is constant current 

mode this is a maximum voltage, when the stage is constant voltage mode this is a 

minimum current. 

When in constant current mode: 

 
 

When in constant voltage mode: 

 
 

• Derivative Limit – this parameter has a different behaviour depending on the mode of the 

stage. 

When the stage is constant current this sets the level of a minimum dV/dt (rate of voltage 

change with respect to time) termination.  The Minimum dV/dt alarm will be triggered when 

the rate falls below the Derivative Limit. 

 
 

When the stage is constant voltage this sets the level of a maximum dI (difference in 

current) termination.  The Positive dI/dt alarm will be triggered if the current increases by 

more than this limit beyond the minimum current it had reached in a stage. 
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For example, take a constant voltage stage with a limit of 20A.  If this stage was to start at a 

current of 100A, which reduced down to 30A, then increased to 51A, the Positive dI/dt alarm 

would be triggered and the charge will stop. 

The disable checkbox should be checked if you do not wish to place a derivative limit on the 

slot. 

• Timeout – sets a time limit for the stage.  If a charge remains in this stage until this limit is 

reached during a charge that slot’s timeout alarm will be triggered, and the charge will stop.  

The disable checkbox should be checked if you do not wish to place a time limit on the 

stage. 

 
 

• Capacity Timeout – sets a limit on how much of the battery’s capacity may be returned in 

the slot.  If more than this proportion of the battery’s capacity is returned within a slot that 

slot’s timeout alarm will be triggered, and the charge will stop.  The disable checkbox 

should be checked if you do not wish to place a capacity limit on the slot. 

 
 

• Temperature Compensation – sets the temperature compensation coefficient for the stage.  

This coefficient is multiplied by the Typical Battery Temperature when a Fixed or Auto-

Voltage configuration is in use, or the temperature measured by the BMM when a BMM 

Enabled configuration is in use.  The product is then used to adjust the voltage setpoints of 

the Set Voltage and Termination voltage (if the stage is constant current). 

 
 

• Control Set Current with Start Rate, Control Set Current with Finish Rate and Control 

Termination with Finish Rate – these three controls are used to link the Starting Current and 

Finishing Current controls on the Configuration page to the charge profile. 
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• Control Set Current with Start Rate would usually be used for a constant current first stage 

of a profile.  It may also be used for the second stage if it is a constant voltage stage of an 

IUa or IUIa profile. 

• Control Set Current with Finish Rate would usually be used for a third stage in an IUIa 

profile. 

• Control Termination with Finish Rate would usually be used for the constant voltage second 

stage of an IUIa profile. 

• If Control Set Current with Start Rate is not set to ON for one of the stages in the profile, 

then the Starting Rate will not be editable 

• If Control Set Current with Finish Rate and Control Termination with Finish Rate is not set to 

ON for one of the stages in the profile, then the Finishing Rate will not be editable 
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Editing a Profile – Dual Profiles 
Dual profiles run two profiles; a primary profile, a condition that can delay the start of the 

secondary profile, then a secondary profile.  To create a dual profile, start a new profile by copying 

an existing dual profile. 

Editing a dual profile is the same as described above, except two slot and stage sections will be 

shown (one for each profile).  There are two additional settings for a dual profile: 

• Dual Profile Name – the primary and secondary profile each have a name, and there is also 

an overall name for the dual profile.  The overall name is shown on the Charge Profile 

dropdown menu on the Configuration page, as well as on the overview page.  The overall 

name is shown on the front panel display before a charge is started, while a charge is in 

progress the individual name of the primary or secondary profile is shown (whichever is 

currently being run). 

 
 

• Secondary Profile Start Condition – the radio button allows two conditions to be used to 

start the second profile; Battery Cooldown Time, where the charger will wait for a fixed 

amount of time before running the secondary profile, or Battery Temperature, where the 

charger will wait until the battery is at or below the set temperature before running the 

secondary profile.  

 
 

If the Battery Temperature option is used a BMM should be fitted to all batteries charged. 
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Pages Used to Configure a BMM 

The following pages are used to configure a BMM battery module: 

• Battery Module / Configuration – set the battery type the BMM is fitted to, the charge 

profiles to be used and what hardware options are in use. 

• Battery Module / Advanced Settings – change some BMM settings for site specific reasons. 

 

Battery Module / Configuration 

A BMM can store both an XHF and an ECO970 series charge profile.  This page allows you to 

configure a BMM with both types of charge profile.  A set of XHF profiles are stored on the charger 

for this purpose. 

 The table below shows how a BMM will interact with an XHF or ECO970 series charger: 

BMM Configuration XHF Charger Behaviour ECO970 Charger Behaviour 

Configured with an XHF 

charge profile only 

Will charge according to 

XHF profile 

Will charge according to 

XHF profile 

Configured with an ECO970 

charge profile only 
Will not charge 

Will charge according to 

ECO970 profile 

Configured with both XHF 

and ECO970 charge profiles 

Will charge according to 

XHF profile 

Will charge according to 

ECO970 profile 

 

There are two things this allows: 

• Sites with existing BMM`s that were used with XHF chargers do not have to be reconfigured 

before being used with ECO970 series chargers. 

• BMM`s can be configured so that they can be charged using a mix of XHF and ECO970 

series chargers. 

  

Before being used with an ECO970 series charger a BMM 

battery module must be updated to firmware version 28 or 

later, even if only XHF profiles are used. 
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Identifiers 

This section of the page includes the settings that identify the battery the BMM is fitted to. 

 
 

The Battery Name field is most important and will identify the battery in all BMM and charger logs.  

Battery Type, Company and Location further identify the battery and its use.  Date Installed records 

when the BMM was fitted to the battery and is automatically set. 

Shared Battery Parameters 

This section of the page sets the battery voltage and capacity.  These fields can be edited by a user 

with advanced or higher access level, otherwise they will be set by the template selected in the 

ECO970 series charge Profile section. 

 
 

These values should be set to match the battery the BMM is fitted to and are used for both the XHF 

and ECO970 series charge profiles. 

ECO970 Series Charge Profile 

This section of the page includes the template and charge profile settings, and controls what an 

ECO970 series charge profile will store on the BMM. 

 
 

The Configuration Template drop down box can be used to configure a BMM using the same 

template set that is used to configure a charger.  This template will enter settings for the battery 
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parameters, an ECO970 series charge profile and XHF profile.  It is recommended that all BMM 

configurations are made based on a template. 

The Charge Profile drop down box can be used by advanced access level users to select a different 

profile than the one selected by the template. 

XHF Profile 

The settings in this section set the XHF profile or profiles that will be stored on the BMM, as well as 

the starting currents that are used with these profiles.  These fields can be edited by a user with 

advanced or higher access level, otherwise they will be set by the template selected in the ECO970 

series charge Profile section. 

 
 

The Dual Profile control determines whether the BMM will store one or two XHF charge profiles.  If 

this control is set to Off, the Delay to Secondary Profile and the Profile Name and Starting Current in 

the Secondary Profile section will not be shown. 

The Profile Name and Starting Current field can be used to select a different profile and starting 

current than the one selected by the template.  Note that the XHF profiles are set to use an 

absolute current, rather than a proportion of the battery capacity as is used for an ECO970 series 

charge profiles. 

The Delay to Secondary Profile field sets how much time the charger waits after the primary profile 

has completed before starting the secondary profile. 

Installation Options 

This section of the page sets which optional hardware features of the BMM are in use. 

 
 

The following options can be configured: 

• Electrolyte Sensor Fitted – this should be enabled if the optional electrolyte level sensor has 

been fitted to the battery. 

• Midpoint V Sensor Fitted – this should be enabled if the optional midpoint voltage sensor 

has been to the intercell connection between the two central cells of a battery. 
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• Swap Current Sensor Direction – this should be enabled if the current sensor has been fitted 

in the wrong orientation.  Avoid the use of this setting, it is recommended that the 

installation is corrected instead. 

Read, Write, Save or Load a Configuration 

All fields on this page are group committed.  The following controls can be used to read from or 

write to the charger. 

 
 

• Read Configuration – reads the configuration currently stored in the BMM; use this button if 

you have made changes you want to discard. 

• Write Configuration – commits the charges you have made on this page to the BMM. 

• Load From File – configures the BMM based on a charger configuration file. 

• Save to File – creates a BMM configuration file based on the current configuration of the 

BMM.  Between the save and load configuration functions, you can configure one BMM, 

then use a saved configuration file to conveniently configure many other BMMs with the 

same configuration. 
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Battery Module / Advanced Settings 

This page covers the advanced settings that would usually be left at their default values but may 

need to be changed to suit a specific site or situation. 

These settings are: 

Voltage Imbalance Alarm Threshold – sets how far the midpoint voltage must differ from half of the 

total battery voltage before the Voltage Imbalance BMM and charger alarms is triggered. 

 

 

• High Temperature Alarm Threshold – sets the battery temperature which will trigger the 

Temperature High BMM alarm when the BMM temperature sensor reads higher. 

• Low Temperature Alarm Threshold – sets the battery temperature which will trigger the 

Temperature Low BMM alarm when the BMM temperature sensor reads lower. 

• Start Up Over Temperature Threshold – sets the battery temperature which will trigger the 

Over Temp – Start of Charge alarm when the BMM temperature sensor reads higher as the 

operator attempts to start a charge. 

• Charging Over Temperature Threshold – sets the battery temperature which will trigger the 

Over Temp – 

 During Charge alarm when the BMM temperature sensor reads higher during a charge. 

 
 

• State of Charge Alarm Threshold – sets the state of charge which will trigger the State of 

Charge Low BMM alarm when the BMM has determined the battery’s state of charge is 

lower. 

• State of Health Alarm Threshold – sets the state of charge which will trigger the State of 

Health Low BMM alarm when the BMM has determined the battery’s state of health is 

lower. 



 

ECO970 Series Charger Hardware Technical Manual | 200135A | Page 45 of 73 
© 2020 Enatel, all rights reserved 

 
 

• Data Log Sampling Interval – sets the time between each entry recorded in the BMM data 

log. 

 
 

• Discharge to Idle Transition Time – sets how long a BMM must have recorded no discharge 

current before moving from the Discharging to the Idle state. 

• Charge to Idle Transition Time – sets how long a BMM must have recorded no charge 

current before moving from the Charging to the Idle state. 

 
 

Pages Used to Monitor and Troubleshoot a Charger 

The following pages are used to monitor and troubleshoot a charger: 

• Status / Overview – view the real time status of the charger and its recent history. 

• Reports / Alarm Log – a record of what alarms have been triggered. 

• Reports / Charge Log – a detailed record of each charge performed. 

• Charger / Charger Modules – the real time performance and alarms of each charger module. 

 

Status / Overview 

This page gives an overview the present status of the charger and its recent performance.  This 

page is broken into four sections: charge profile overview, charger status, last 15 charge log entries 

and last 10 alarms. 
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Charge Profile Overview 

 
 

This displays a summary of the charge profile and where a charger is within the profile if a charge is 

taking place.  From the example above you can tell the following information: 

• The charge profile in use is Flooded Conventional. 

• In the Bulk slot it has one constant current (I) stage, with a set current of 16A/100Ah and a 

termination voltage of 2.4V/cell and a constant voltage(U) stage, with a set current of 

5A/100Ah and a termination voltage of 2.4V/cell. In the Finishing slot it has a constant 

current (I) stage with a set current of 5A/100Ah and a termination voltage of 2.8V/cell.  It 

also has an Equalize slot with one constant current (I) stage, with a set current of 5A/100Ah 

and a termination voltage of 2.8V/cell. 

• The charger is charging the battery, and the charge has progressed to the finishing stage.  

This is shown by the orange dashed line around the icon for this stage. 

• The charge time spent in the finishing slot is 00:16:39. All times are shown as HH:MM:SS 

(hours, minutes and seconds). 

• The battery has been connected for 00:17:05 and has been charging for 00:17:04 so far. 
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Charger Status 

 
 

This displays a summary of the charger’s present performance, and some basic information.  From 

the example above you can tell the following information: 

The charger is connected to a battery, shown by the battery icon being green and labelled 

Connected.  If no battery is connected, this bar will appear as below: 

 
 

• The battery voltage is 40.2V, the charge current is 0A, the capacity returned so far during 

this charge is 11Ah, the battery cell voltage is 2.24V/cell, and the battery temperature is 

86°F.  Note that the temperature will only be shown when the connected battery is 

equipped with a BMM or BMS. 

• The battery is in the Stopped state, is connected to an AC supply and is charging a 36V 

500Ah battery. 

• The charger has a name of Charger, a real time clock value of 13:41:36pm on the 3rd of 

February 2020, and has a serial number of 1907489947. 

• The charger is using processor software version 11.1 and IO board software version 43. 
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Last 15 Charge Log Entries 

 
 

This graph shows a summary of the last 15 charges the charger has performed.  The height of each 

bar represents the capacity returned during the charge.  The colour of each bar indicates how the 

charge ended; green bars for charges that ended normally, red bars for charges that ended 

abnormally. 

Clicking on a bar will link you to the corresponding entry in the charger charge log. 

Last 10 Alarms 

 
 

This list shows the last 10 alarms that were triggered for this charger.  Each line shows the alarm 

name, the time and date when it was triggered, and how long ago that was. 

Clicking on an entry will link you to that day in the charger alarm log. 
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Reports / Alarm Log 

This page gives an overview of the recorded charger alarm log. 

 
 

This displays a summary of the charger’s daily alarm log.  If no alarms are present for the selected 

date, the alarm log date will appear as above.  To select an alternative user defined date, click on 

the date displayed. 

To export the current displayed daily alarm log, select the Export as CSV button and save to a 

selected location on your connected device. 

 
 

This above calendar shows the last alarm log entries displayed over a month period.  The current 

selected date is circled.  Non-urgent alarms are indicated with an orange dot.  Urgent alarms are 

indicated with a red dot.  Clicking on an entry will link you to that day in the charger alarm log 
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This displays a summary of the charger’s recorded alarm log details for the selected date.  A total 

number of alarms consisting of the indicated urgent and non-urgent alarms are displayed.  

Selecting the desired filter will specify what alarm details will be displayed as per below example. 

 
 

The selected alarm details will be displayed along with an urgent or non-urgent alarm coloured 

indicator.  The on status of an alarm indicates the time of the alarm trigger and the off status 

indicates when the alarm trigger was reset and no longer active.  A detailed description of the 

logged alarm is displayed.  Two entries will be displayed for each alarm. 

Reports / Charge Log 

This page gives an overview the recorded charge log.  This page is broken into two sections: 

lifetime counters and charge log details. 
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Charge log / Lifetime Counters 

 
 

The above is a summary of the charger’s counters recorded over the lifetime of the charger. 

Charge Log / Charge Log Details 

 
 

This displayed list is selected by using the show options link. 

A tick indicates the selected options This data will then be included in the below detailed charge 

log summary. 

The following data is indicated: 

• The Start and finish time of the recorded charge record. 

• The battery specifications as per the selected charge profile. 

 
 

• The charge profile name and the time spent per charge stage. 
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• The charge time taken in the finishing stage together with any equalisation, maintenance or 

cooldown stages completed.  The cell voltage measured at the start of the charge is shown. 

 
 

• The cell voltage measured at the time of the charge termination and disconnection is 

displayed.  The recorded battery temperature at the start and finish of the charge and final 

disconnection is displayed. 

 
 

• The battery current measured at the end of the charge cycle is displayed together with the 

recorded capacity returned to the battery. 

 
 

• If an equalize or auto watering cycle was completed, the reason this step was included in 

the charge cycle will be indicated. 

 
 

Charger / Charger Modules 

This page gives an overview of the present status of the charger modules.  This page is broken into 

two sections: module status and module alarms. 
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Charger Modules / Module Status 

 
 

The above display is the current status of the selected charge module displayed in real time.  In this 

example charger module 1 is a MP44 with serial number 1747160028 installed with software 

version 6. The current output voltage is 43.3v with an output current of 32.7A, the current 

temperature of the charge module is 28.1°F 

Charger Modules / Module Alarms 

 
 

The Charger module to be viewed is selected from the module address dropdown menu  

 
 

The above table shows the listed alarms.  Alarm labels shaded in grey indicate that they are 

inactive.  Red indicates a critical alarm that is currently active. 
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Above shows a non-urgent alarm that has been coloured orange. 

Pages Used to Monitor a BMM 

The following pages are used to monitor a BMM battery module: 

• Battery Module / Status – view the real time status of the BMM equipped battery 

• Battery Module / Daily Log – an overview of the BMM equipped battery’s performance each 

day. 

• Battery Module / Alarm Log – a record of what alarms have been triggered. 

• Battery Module / Charge Log – a detailed record of the charge, discharge and idle periods of 

the BMM equipped battery. 

• Battery Module / Lifetime Counters – statics recorded over the lifetime of the BMM equipped 

battery. 

 

Battery Module / Status 

This page gives an overview of the present status of the battery and its recent performance.   
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The above battery module information list indicates current battery values and its state. 

 
 

A graphical representation as above is given of the battery state of charge and state of health 

displayed in percentage. 
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Charge cycle information, EBU, lifetime charge and discharge information are shown above 

 
 

The above graph displays cycle charge counters along with charge termination reasons together 

with other charge data counters.  The figures shown are a ratio of the specific data count relative to 

the total charge count. 
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This screen displays battery module information.  It shows the current battery module 

communication status and any current battery module alarms. 
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Battery Module / Daily Log 

This page gives an overview of the daily log of the battery. 

 
 

The battery module daily log can be selected from the dropdown menu. 

 
 

The above legend or key is related to the alarm indications used in the below calendar. 

 
 

Change the viewed date by pressing the direction arrows.  Click on today to return to the current 

days log entries. 

 
 

A calendar covering a 1-month period is displayed.  Any log entries recorded will be displayed on 

the applicable day.  The daily log can be exported in a .csv format and downloaded to a connected 

device. 

Battery Module / Alarm Log 

This page gives an overview of the recorded battery module alarm log. 

 
 

The battery module alarm log can be selected from the dropdown menu. 
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This above calendar shows the last alarm log entries displayed over a month period.  The current 

selected date is circled.  Non-urgent alarms are indicated with an orange dot. Urgent alarms are 

indicated with a red dot.  Clicking on an entry will link you to that day in the battery module alarm 

log. 

 
 

This displays a summary of the battery modules recorded alarm log details for the selected date.  A 

total number of alarms consisting of the indicated urgent and non-urgent alarms will be displayed.  

Selecting the desired filter will specify what alarm details will be displayed as below example. 
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The selected alarm details will be displayed along with an urgent or non-urgent alarm coloured 

indicator.  The On status of an alarm indicates the time of the alarm trigger and the Off status 

indicates when the alarm trigger was reset and no longer active.  A detailed description of the 

logged alarm is displayed.  Two entries will be displayed for each alarm 

Battery Module / Charge Log 

This page gives an overview of the recorded battery module charge log. 

 
 

The battery module charge log can be selected from the dropdown menu. 

 
 

The charge time taken, the state of the battery and capacity together with the charge start and end 

time will be displayed. 

 
 

State of charge together with battery current and voltage values will be displayed. 

 
 

Maximum voltage and temperature values recorded during the charge cycle are displayed above. 
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Regen capacity, charge kwh value together with alarms and time recordings will be displayed. 

 
 

The reason for the charge termination and the various charge cycle stage times are recorded and 

displayed as above. 

 

Battery Module / Lifetime Counters 

This page gives an overview of the lifetime counter status of the battery module. 

 
 

The battery module lifetime counter log can be selected from the dropdown menu. 

 
 

The lifetime counters are initiated from the date that the battery module was installed to the 

battery. 
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The counters can be reset when installing an existing battery module to a new battery.  The lifetime 

counters can be exported in .csv format and downloaded to your device by clicking on the Export 

as CSV button. 

 

Settings Pages 

The following pages are used to set non-charging related settings: 

• Settings / Networking – set how the charger connects to wired and wireless LAN networks. 

• Settings / System – update the firmware, set the screen brightness and create advanced 

troubleshooting logs. 

• Settings / Regional – set the region-specific settings, such as the units and time zone. 
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Settings / Networking 

This page gives an overview the network settings of the charger. 

 
 

To enable the wireless communication function of the charger, press the on button.  In this 

example the off button is coloured in red indicating that the wireless communication option has 

been disabled. 

 
 

Under the automatic tab, any wireless networks that are in range of the charger will be displayed 

together with its security protocol used. 

 
 

Under the manual tab the dynamic host configuration protocol (DHCP)can be enabled.  The DHCP 

protocol is a network management protocol used on UDP/IP networks whereby a DHCP server 

dynamically assigns an IP address and other network configuration parameters to each device on a 

network so they can communicate with other IP networks. 

When this option is not activated it allows the user to manually set the network parameters. 

 
 

IP address and network settings can be entered in above fields, this IP address must be unique to 

every charger on the network. 

 
 

DNS settings can be entered in above fields.  The domain name system (DNS) server settings are 

the details for the web gateway. 
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The network name and passphrase entered allow the charger access to the connected network.  

When a change has been made to these settings an individual committed confirmation is needed 

to save these settings by clicking on the green tick box.  The current charger field setting can be 

reloaded by clicking the redo button before saving the change. 

 
 

Once the desired network changes have been made, they must be saved by clicking on the save 

button highlighted in green.  The settings can be reloaded from the charger by clicking the reload 

button before saving.  Wi-Fi settings can be downloaded and saved to a connected device by 

pressing the download Wi-Fi settings button. 

 
 

By pressing on the above link, a table will be displayed of all other ECO970 series charge chargers 

on the same network showing the IP address, name, software version, state and network 

information for each charger. 

 

 
 

Clicking each entry in the table will open a web interface page for that charger. 

 
 

The dynamic host configuration protocol can be enabled for the ethernet settings.  The DHCP 

protocol is a network management protocol used on UDP/IP networks whereby a DHCP server 

dynamically assigns an IP address and other network configuration parameters to each device on a 

network so they can communicate with other IP networks. 
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These are the settings used to connect to manually specify the required network settings.  

The IPv4 address is a 32-bit number that uniquely identifies a network interface on a machine.  A 

subnet mask is range of IP addresses available within a network and the gateway is the node used 

on a computer that serves as the forwarding host to a network. 

 
 

The domain name system parameters can be specified in the above. 

When a change has been made to these settings an individual committed confirmation is needed 

to save these settings to the charger by clicking on the green tick box once a change is made.  The 

current charger field setting can be reloaded by clicking the redo button before saving the change.  

Once the desired network changes have been made, they must be saved by clicking on the save 

button highlighted in green.  The settings can be reloaded from the charger by clicking the reload 

button. 

 
 

Access point mode can be used to connect to a charger without having to set up a network, but 

only allows your device to connect to a one charger at a time. 

This is best for temporary connections, like initial setup and service calls. 

 
 

To enable the access point mode function of the charger, press the on button.  In this example the 

off button is coloured in red indicating that the access point mode option has been disabled. 



 

ECO970 Series Charger Hardware Technical Manual | 200135A | Page 66 of 73 
© 2020 Enatel, all rights reserved 

 

Settings / System 

This page provides user specific options and software setup settings.  This page is broken into six 

sections; LCD display settings, real time logging, changing guest password, update firmware, report 

a problem and set to factory defaults. 

System / LCD Display Settings 

 
 

Display brightness settings can be set above.  Simply move the sliders to the desired setting. 

System / Real Time Logging 

 
 

Real-time log analysis is a process of getting information that is more meaningful and human-

readable from system log files, in real time.  The cycle time can be selected from the up and down 

arrows.  The latest log files can be downloaded and saved to a connected device by clicking on the 

download latest log button. 
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System / Changing Guest Password 

 
 

The guest level user password can be changed as above.  Once a new password has been entered 

it can be saved by pressing the set password button. 

System / Update Firmware 

 

 
 

The firmware update file will contain updated software for the charger, the modules and battery 

module.  The firmware can be updated using the web interface.  Select start update, then either 

drag and drop a firmware update, or use a file explorer to select one. 

Note that the charger will not recognise the firmware file if it has been renamed or changed in any 

way. 

The firmware can also be updated using a USB flash drive and adapter.  Plugging a USB flash drive, 

with a firmware file, into the chargers USB port will ask the user if they’d like to update the 

firmware. 
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As a safety precaution when updating the charger firmware remotely through the charger web 

interface, it is highly recommended that a USB dongle containing the updated firmware with 

adapter be available on site.  In the unfortunate event of a loss of power to the charger during a 

firmware update it may become necessary to do a manual firmware update onsite if the remote 

update was not successful.  To do this, insert the USB dongle by using the adapter cable to the USB 

slot found on the side of the charger. Follow the onscreen prompts and complete the firmware 

update. Note that this may take a few minutes. 

System / Report A Problem and Set To Factory Defaults 

 
 

A suspected software problem can be reported by exporting the debug log and used for analysis.  

The debug log files can also be deleted or cleared by pressing the delete debug log button. 

 
 

The charger can be set to factory defaults by using the options shown in the above window. User 

defaults can be saved by using the save user defaults button. 

Settings / Regional 

This page gives an overview of the regional settings. 
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The locale setting can be changed by selecting from the drop down menu.  This sets the language, 

units of measure and date format. 

 
 

This sets the time zone of the charger.  The ECO970 series charger stored UTC time, then applies a 

time zone and automatically changes for daylight saving. 

 
 

The set to computer time option can be used to set the time and date to match the connected 

device.  

The NTP enable option allows the charger to automatically synchronise its clock if it has access to 

the internet. 
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Useful Information Pages 

The following pages contain useful information about the charger: 

• About / Information – shows the charger part numbers, its output capacity and what 

software licenced features are unlocked. 

• About / Open Source Credits – shows the licences of all open source software used in the 

charger. 

About / Information 

This page gives an overview of the ECO970 series charger details and parameters  

 
 

Charger information is displayed as above 

 
 

The AC ratings can be found in the above list 
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DC output ratings are listed above. 

 
 

Listed above are a list of software licenced features. A true statement indicates an unlocked feature 

and a false statement indicates a locked feature 
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A media access control address (MAC address) is a unique identifier assigned to a network interface 

controller.  These are listed above. 

 

About / Open Source Credits 

This page shows the licences of all open source software used in the charger. 
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