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Security Advices 

 Attention! 

High Voltage Warning!  Do not open the BACS sensor module. Do not attach any kind of objects to the 
accumulator or to the BACS module itself apart from the connecting cables to 
the BACS module. The BACS modules and cables may have high voltages! 

Magnetic Emissions Do not connect any devices like displays, hard discs, memory chips or magnetic 
tapes nearby to the BACS Webmanager. The magnetic field of the UPS is able 
to destroy the data of these devices. 

Qualified Installation 
Personnel only! 

The BACS installation should only be installed by qualified engineer! BACS is 
installed on batteries where high voltages could cause injuries or even death if 
not handled properly! 

 
 
 
 
Warning! 
 
 
 
 
 
 
 
 
Check module values 
during installation and 
first time charging! 
 
 
 
 
 
 
Exact observation of 
the accumulator 
temperature up to 12 
hours after 
discharging 

The BACS connection cables (temperature cable, bus cable, measuring cable) 
could have high voltage!  Do not touch, change or cut the BACS cables without 
having disconnected the system from the batteries to avoid short circuits! 
 
Never mount a BACS module on a damaged battery! Explanation: If a battery is 
damaged and its internal resistance is extremely high, the charge current or 
rather the discharge current would not flow over the battery, but rather would 
search for a way with the lowest drag/resistance, namely over the BACS 
module. Thereby heating of the unit could start and destroy the BACS module. 
In this way the BACS system breaks down and can not alert about the process 
of the heating. Thus never use batteries in battery racks, which are obviously 
damaged or which show extremely high internal resistance ! 
 
The BACS technician should keep an eye on the BACS modules during the 
installation and the first time the system charges the batteries. It should be 
checked if the BACS modules get extremely hot which may indicate that 
batteries are faulty or cables wrongly installed or any other defect may be 
present in the BACS module. Do not leave the installation before the BACS 
system has been completely installed and the battery charger is running for at 
least 60 minutes. If the BACS system shows normal impedances and the 
voltages are stable, the system is safe and can now be watched remotely.  
 
Observe the accumulator temperature up to 12 hours after discharging! Ongoing 
battery discharging could create a « thermal runaway » directly, due to a 
massive increase in the temperature of the damaged accumulators which could 
lead to a fire. The danger of a battery breakdown and damage of the system is 
very high up to 12 hours after discharging has occurred. After this 12 hour 
period, if the battery group seems stable then it can be left to the normal alerting 
system. Until then be careful and react immediately by cutting off the charger if 
the accumulator temperature increases instead of being constant or decreases 
after discharging. If no noticeable problems were visible with the voltage level 
during discharging it could mean that the accumulators may show a massive 
increase in temperature which could lead to a fire! The critical time here is 
between 3 to 12 hours after discharging. If the temperature has been decreased 
then it will not change within a short period.                                                                                                           
Otherwise react immediately and switch off the charger! 
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 Avoid Installations in certain areas 

Do not install the BACS in the following areas: 

  In rooms that is not protected from water/rain  (also for coated BACS modules) 

 In clammy or dusty places (exception: coated BACS modules) 

 In areas with a high concentration of salty or oxidized gases (exception: coated BACS modules) 

 Nearby to open fire area, heat emitting objects, areas with high variation and/or extreme temperatures  

 In areas with high vibrations or mechanic movements. 

 In areas with gas concentration or flammable materials. 

 

 Monitoring system ï Set Alert messages and consider absolutely!  

BACS is a monitoring system and should be handled accordingly, assure a correct setting of the threshold 
alarms and for a reaction at alerting! 

  BACS can be used for the increase of the durability of the accumulators but its most important function is 

the monitoring of the accumulators to avoid breakdowns.  It is required to ensure a reaction within a couple 

of hours after an alert. BACS is not able to balance battery or charger failures constantly but provides 

through its EQUALIZING and alerting functions, an advance warning time which should be used in any 

case to avoid fatal damages! 
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GERMAN Version : Dieses Handbuch ist auch in Deutsch verfügbar! 
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Battery Management with BACS®  

General Information 
The BACS ĂBattery Analysis & Care Systemò now the 2

nd
 generation is the most advanced product on the 

market today providing an Ethernet-network integrated battery monitoring and management system. Using 
web-management technology it checks the internal resistance, the temperature and the voltage of every 
single accumulator cyclical. Through a voltage equalising process it corrects and manages the charging 
voltage of each accumulator and additionally manages environmental values (temperature, humidity, 
concentration of hydrogen gas etc.) and other Power devices (UPS, inverters, rectifiers etc.)     
The accumulators are kept in the optimal Voltage operating range. The continuous monitoring and limitation 
of the single charging voltage of each battery causes a guaranteed availability of the batteries at anytime.      
BACS is the ideal system for all lead based batteries (open/wet, maintenance free, gel, AGM), etc. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Diagram of a typical BACS system setup  

 
The BACS system is designed for the individual monitoring and control of each of the accumulator in the 
battery system and regulates the voltage symmetry during the charging process and providing warnings in 
case of asymmetric discharging or other failures. 
 
The BACS system provides charging control for each accumulator, the voltage from the charging 
device/UPS will be distributed evenly to all accumulators through the patented GENEREX BACS-Equalizing 
process. The result is a homogeneously voltage on all batteries in the system thereby an increasing the 
service life and capacity of the total battery system. 
It stops the overcharge of single accumulators and warns in case accumulators go into deep discharge. The 
damage of weak accumulators through overcharge or unnoticed deep discharging is now watched.  
Problems of sulphation because of not fully charged batteries in standby, is minimized through a constant 
trickle charge through BACS Equalizing process.  Because the BACS system detects such problems the 
user is able to start counteractive actions before the accumulator reaches a damaged and non recoverable 
position. (e. g. by a controlled discharging process the sulphation may be removed). Complex and costly 
manual monitoring and maintenance work are with BACS no longer necessary. The total battery data of 
every single accumulator is now available at any time through the network.   
  
Should the BACS-Equalizing repair process not be able to overcome the voltage level of a problem 
accumulator then the replacement of this single accumulatorn should take place, before it interferes with 
nearby accumulators. The single accumulator with performance impacting the entire battery system belongs 
in the past. The accumulator can be managed at any time and for the accumulator to reach the life span as 
declared by the battery manufacturer.  
 
BACS secures the availability of the battery system and the optimum of capacity through the constant 
monitoring of the accumulators and builts the basis for the decision to extend the lifespan of this battery 

 



8 
 

 

system. Out of our experience with BACS since 2004 we can detect that the common durability of 
accumulators into UPS devices can be duplicated ! The  « lifespan »  of a single accumulator is defined by 
the specificadtion of the accumulator manufacturer, e.g. 10 years. But  the « durability » in a UPS system is 
just about 50% of this lifespan. At UPS devices, the accumulators got a higher negative mutual interference, 
this effect is higher the more formed into a group. Therefore the lifespan is reduced to what is called  
« durability », about 50% of the lifespan.  In an ideal situation BACS allows the usage of such UPS  
accumulators up to the « lifespan » specified by the accumulator  manufacturer. 
    
BACS provides the most economic monitoring for every single accumulator within the battery system with 
extensive analysis of the battery data. BACS is available for small (7 Ah) and big stationary lead batteries up 
to 6000 Ah ï in 4 versions (2V, 4V, 6V, 12V).  
 
The BACS system has an actual alarm threshold system and a database for battery history. The system 
reads and stores the individual battery values for internal resistance, temperature and voltage. If the optional 
BACS_CS current sensor is attached then, also the DC currents at charge and discharge will be stored for 
analysis. The data is transmitted via the bus-system to the BACS WEBMANAGER.  
The BACS WEBMANAGER is the central control unit for the system, where all information will be interpreted 
and stored. A display or Alarm LED and buzzer informs about the actual status of the accumulators. It 
provides the web-interface for the comfortable configuration and display of all system values.  
The BACS Webmanager calculates constantly the reference value of the charging voltage, which every 
battery should have the correct overall voltage. If any accumulator deviates from the average charging 
voltage the BACS WEBMANAGER sends a correction command to on this specific BACS module to manage 
this accumulator. This individual charging/discharging of accumulators is our patented ñEqualizingò process.  
 
The values for the internal resistance, the voltage, the temperature, the delimiter of the activity and the 
amount of the charging- and discharging processes will be collected and monitored through the BACS 
WEBMANAGER.  Accordant alarms will be routed via the network or (optional) modem, email, SMS, SNMP 
or RCCMD. The alarm system provides an audible sound via a local buzzer and an Alarm LED plus dry 
contacts for external interfaces. Alarms are also readable in the MODBUS format at one of the serial 
interfaces and/or over MODBUS over IP.  
 
The BACS WEBMANAGER has an internal Flash-ROM of at least 32MB (BUDGET version), which is able to 
store all battery data up to 3 years (depending on number of accumulator, alarms and battery discharges) 
due to optimized storage routines. All data stored on the BACS WEBMANAGER can be downloaded and 
archived via the network. 
 
Alarms at the battery or other devices, which are connected to the UPS, will be logged with date and time. 
The BACS WEBMANAGER is provided with an automatic synchronization to a timeserver in the network, to 
report all data and alarms in a chronological file for log reporting. 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2: BACS WEBMANAGER BUDGET typical setup  
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BACS® Components 

BACS Battery C-Modules 
The control of the charging and discharging activity of each accumulator during the equalising process and 
the measuring of the actual state of the accumulator is transmitted through the BACS C-modules, which are 
mounted on every accumulator. The accordant C-module for your battery system is depending on the battery 
type (Voltage) and its dimensions. Take a look into the actual BACS Datasheet for the key data of the 
available C-modules.  
 

 

 

 
 
 
 
 
 
 

Figure 3: BACS C20 REV 1.4/2.2 Module   ï     BACS C20 REV 3 Module 

NOTE: BACS C20 modules from Rev. 2.1 and BACS C41/42 modules from Rev. 1.1: Theses BACS 
modules have an improved ECO mode and will automatically switch off to save energy if no communication 
is present. . After 4 seconds of bus activity (e.g. through BACS Programmer or BACS Webmanager polling) 
all modules will ñwake upò and are ready for the programming or rather normal operation 
 

BACS Measuring Cables 
This is the cable for measuring the voltage and impedance of the 
connected accumulator. Itôs a 4 wire cable with 2 fuses in the 
positive cable (red) to protect the BACS system against high 
currents or short circuits. This cable has to be firmly fixed on the 
accumulator terminal and should be installed, before the BACS 
modules are connected. 

BACS Bus Cables  
The BACS bus ïcables is the highway communication bus 
between all BACS modules in a battery system. This cable is 
specially shielded against EMI and is calibrated to guarantee a 
safe communication also in rough environments. The cable 
length should be optimized, the shorter the cable the less risk to 
have problems due to EMI. 
 

BACS WEBMANAGER Kit 
The BACS WEBMANAGER BUDGET is the central controller unit of the battery system and communicates 
with all the accumulators via the BACS bus. The BACS WEBMANAGER Kit consists of the BACS 
CONVERTER, the BACS WEBMANAGER itself and several spare cables and power supplies. The BACS 
WEBMANAGER has to be connected to the BACS communication cables to start the configuration and 
monitoring process.  
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4: BACS WEBMANAGER BUDGET external kit (left), slot version kit (right), with spare cables  
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Figure 5: BACS WEBMANAGER BUDGET II with integrated BACS CONVERTER 

Any BACS WEBMANAGER system includes a fully qualified SNMP / Web UPS manager at COM 1. 
Additionally any BACS WEBMANAGER system offers as options several sensors for DC current, 
(BACS_CS), room temperature and humidity (SM_T_COM or SM_T_H_COM), plus other environmental and 
customized sensors (SENSORMANAGER). Also available is a management software for managing multiple 
remote BACS monitoring sites. The UNMS ñUPS Network Management Systemò provides this service and is 
available  and for automatic messaging and shutdown of computers via the module RCCMD ï ñremote 
console commandò. The full product portfolio from Generex with all optional modules is shown in the figure 
below. 
 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 6: Overview of optional modules for a BACS system 

BACS RAS WEBMANAGER Budget 
The BACS RAS (Remote Access Server) WEBMANAGER BUDGET provides the remote monitoring of 
systems, which got no network connection at site or require a connection via telephone. Please take a look 
into the RAS Manager user manual for further information. The BACS RAS Webmanager requires an 
external BACS BUS CONVERTER III! 

 
Figure 7: BACS RAS WEBMANAGER BUDGET II with integrated modem 

 

http://www.generex.de/generex/download/manuals/manual_RASMANAGER_en.pdf
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1. Quickstart - Installation of the BACS Hardware 
 
The installation of BACS consists of 4 major steps, each of these steps are described as 
ñQuickstartò in the chapters 1 to 4. Please take a look into the BACS user manual und BACS 
Viewer manual for further information.   
 

1.1 Installation of BACS Cables, Module, Converter & Splittbox 
 

1.1.1 Assemble the BACS Measuring Cable 
Assemble the supply- and measuring cables (Part No. BC2MCxxx) to the battery terminals. Please note the 
right polarity, red cable at the plus terminal (+), black cable at the minus terminal (-). Please tighten the 
terminal and monitoring screws with the torque as denoted by the manufacturer.  

 
 
 
 
 
 
 
 
 
 
 

Figure 8: Typical assembling of a BACS Measuring Cable 

1.1.2 Connect the BACS Measuring Cables to the BACS C Modules 
Connect the BACS measuring cable to the plug of the BACS modules (Part no. BACSCxx). Detach the foil of 
the Velcro underneath of the BACS module and the Temperature sensor and fix the BACS module on the 
top of the battery or on the side as near to the top of the battery as possible. Fix the temperature sensor on 
the battery on the upper side. Take note, that the surface is clean to ensure a proper fixing of the sensors to 
the surface. For the degreasing/cleaning we recommend to use only solvents, which are recommended by 
the battery manufacturer. If you are unsure, then simply use soapy water and clean and dry the surface 
carefully.   
 
Note: Do not mix install different BACS C module versions on the  BACS bus. E.g. you cannot use BACS C 
REV 1.3 together with BACS C REV 2.2 in the same system, the BACS bus will refuse to start working 
unless all C modules are same hardware revisions.  
 
ATTENTION: If you attach the BACS measuring cable the wrong way round, so that 
the ground wire (PIN 4 ï see picture) gets no connection to the BACS measuring 
cable, the BACS module could be destroyed after the charger has started ! Please 
check note the correct attachment of the BACS measuring cable!   
 
 
 
 
 

 
 
 
 

  

  

 
 

 Figure 9: Assembling and Connection of the Module

 

 

The supply and measuring 
cable connected to a 
BACS C module 

BACS C module fixed with 
velcro strip on a accumulator  
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All modules should be connected together via the RJ10 bus-cables (Part No. B2BCRJ10xxx) using the 2 
sockets at the back of the BACS module. Using the bus-cables connect all the modules in series (any socket 
of the BACS module can be used, it does not matter if left or right socket). The last cable has to be 
connected to the BACS BUS CONVERTER or to the BACS WEBMANAGER Input. 
 

 

 

 

 

 

 

 

 
 

Figure 10: BACS bus cables (Part No. B2BCRJ10xx) connected to a BACS CONVERTER 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 11: BACS bus cables connected to a BACS WEBMANAGER BUDGET II internal CONVERTER 

 
 
 
 

 

 

 

 
 
 
 
 
Figure 12: BACS bus cables connected to a BACS WEBMANAGER BUDGET Slot version - For usage with 

UPS, Inverters, Rectifiers, Chargers or other devices with such a compatible slot type 

 

 

BACS Bus cable 

 

BACS Bus cable 

BACS Bus cable 




























































































































