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Security Advices

AN Attention!

High Voltage Warning!

Magnetic Emissions

Qualified Installation
Personnel only!

Warning!

Check module values
during installation and
first time charging!

Exact observation of
the accumulator
temperature up to 12
hours after
discharging

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!

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.

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!

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!




/A 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)

e 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.

/A Monitoring system — 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!

e 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 EQUALISATION and alerting functions, an advance warning time which should be used in any

case to avoid fatal damages!




User Manual BACS WEBMANAGER

GERMAN Version : Dieses Handbuch ist auch in Deutsch verfugbar!
Eine aktuelle Kopie erhalten Sie unter download bei www.generex.de.



Contents

Security Advices

Battery Management with BACS®
General Information

BACS® Components

BACS Battery C-Modules

BACS Measuring Cables

BACS Bus Cables

BACS WEBMANAGER Kit

BACS RAS WEBMANAGER Budget

1.
11
111
112
113
114

2.

Quickstart - Installation of the BACS Hardware

Installation of BACS Cables, Module, Converter & Splittbox
Assemble the BACS Measuring Cable
Connect the BACS Measuring Cables to the BACS C Modules
Connect BACS Bus Cables to Converter & Webmanager
FINISH Step 1: Finish the Installation of the BACS Hardware

Configuration of the BACS WEBMANAGER

BACS® WEBMANAGER BUDGET
BACS® WEBMANAGER BUDGET LED Status

2.1

211
2.1.2
2.1.3
214
215
2.1.6
2.1.7

3.
3.1
3.1.1
3.1.2
3.1.3
3.1.4

4.
4.1
4.2
4.3
431
4.3.2

5.
5.1
5.2

6.
6.1
6.2

6.3
6.4
6.5
6.6
6.6.1
6.6.2
6.6.3
6.6.4

Setup and Network Configuration of the BACS WEBMANAGER
Installation/Network-Integration of the BACS® WEBMANAGER
Network integration of the BACS WEBMANAGER
Testing the Network Connection
Setup the http-connection and login
Configuration of IP Address/BACS System on BACS WEBMANAGER
Switching into the Normal Mode
UPS configuration

Quickstart - BACS Configuration
BACS Configuration
Addressing the BACS Modules
Enter Battery Information
Enter BACS SETUP PAGE to address your BACS Modules
Start Addressing the BACS modules using the Setup Automatic Tool

Quickstart - Starting BACS the first time
(Optional) Using the BACS SETUP page in Manual Mode
(Optional) Set selected addresses to 0
BACS Module & Alarm Threshold Settings
Configuration of BACS Module & Alarm Threshold
Configuration of BACS Offset Values

Monitoring with BACS
Monitoring with BACS STATUS PAGE
Monitoring with BACS AUX / Dry contacts

Analysis of the Battery Data with BACS Viewer
Installation of the BACS Viewer
Add BACS Device, Autosynchronization of the BACS Data

Synchronization of the BACS Data manually
Deleting BACS data from BACS Webmanager and local Computer
Import BACS data
Starting BACS data analysis
Voltage Analysis with the BACS Viewer
Tool “Zoom-In”
Tool “Zoom-Out”
Tool “Reset Zoom”



6.6.5
6.6.6
6.6.7
6.6.8
6.6.9

Tool “Pan”

Tool “Identify Accumulators”
Tool “Suppress recording gaps”
Tool “Highlight Accumulators”
Tool “Isolate Accumulators”

6.7 Current Analysis (optional BACS_CS Current Sensor required)
6.8 Temperature Analysis with the BACS Viewer

6.9 Rl Impedance Analysis with the BACS Viewer

6.9.1 RI Impedance Analysis with the BACS Viewer Baseline

6.10 BACS Equalisation Voltage Analysis

7. Other Menues in the BACS VIEWER
7.1 Menu FILE

7.2 Menu EDIT/Settings

7.3 Menu FTP

7.4 Menu EXPORT

7.5 Menu Equalisation

7.6 Menu Recording Gaps

7.7 Menu View

8. BACS Status

9. BACS® Accessories

9.1 BACS® BUS CONVERTER I

9.2 BACS® BUS CONVERTER Il

9.3 BACS® SPLITTING BOX

9.4 BACS® CSxxx Current Sensors

9.5 BACS® Control Cabinets Type 1 — 4

10. BACS FAQ

rARCTIEIMOO® P

BACS buscabeling — technical description and examples
Hoppecke Monitoring Screws

Installation Instruction external Temperature Sensor from BACS Rev. 3.x
Storage of the BACS Webmanager Configuration
Updating of the BACS Firmware

Storage of Batteries with BACS

BACS Events/Alarms Description

BACS Il SNMP MIB Overview

BACS MODBUS Parameter

BACS Maintenance

CS121/BACS WDP — Watchdog & Powermanager

Table of Figures

43
43
44
45
46
46
47
49
50
52

53
53
53
53
53
54
54
54

55

55
55
56
57
57
60

61
65
67

69
70
72
72
73
75
77
78
79



Battery Management with BACS®

General Information

The BACS ,Battery Analysis & Care System” now the 2" 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 Equalisation 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/lUPS will be distributed evenly to all accumulators through the patented GENEREX BACS-
Equalisation 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 Equalisation 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-Equalisation 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
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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
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 —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 “Equalisation”
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.

Measuring cable

Buscable next module



Figure 2: BACS WEBMANAGER BUDGET typical setup

BACS® Components

BACS Battery C-Modules

The control of the charging and discharging activity of each accumulator during the Equalisation 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 — 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 “wake up” 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. It's a 4 wire cable with 2 fuses in the
positive cable (red) to protect the BACS system against high e
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 —cables is the highway communication bus o
between all BACS modules in a battery system. This cable is
specially shielded against EMI and is calibrated to guarantee a o -

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

Figure 5: BACS WEBMANAGER BUDGET Il 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 “UPS Network Management System” provides this service and is
available and for automatic messaging and shutdown of computers via the module RCCMD - “remote
console command”. The full product portfolio from Generex with all optional modules is shown in the figure
below.

UPS or other application via
Rs232 at COM1

PC / Server Shutdown
with RCCMD via network

Relay BoxAlarm Buzzer Flashlight
SM_I0O SM_BUZ SM_FLASH

SENSORMANAGER Il

SM_T_COM

Mana‘gement
BACS

T rature Te Current Voltag Alarm Alarm Door
Smoke Water and 9’32250, i em]p;lr;!‘\;re Sensor Sensgo? Contact Contact
Sensor Hight Humidity g™y Sensor SM_CMC  sm_vMc cs1z1 BUZ cs_s
Sansor M_SD '“dr'fa‘ SM_T_H

SM_MD

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!
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Figure 7: BACS RAS WEBMANAGER BUDGET II with integrated modem
1. Quickstart - Installation of the BACS Hardware

The installation of BACS consists of 4 major steps, each of these steps are described as
“Quickstart” 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.

Supply and Supply- and
Screw of the pole{  measuring cable measuring cable Screw of the pole (+)

G} (*)

= Velcro for the
T BACS Modul

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.

The supply and measuring
cable connected to a
BACS C module

BACS C module fixed with
velcro strip on a accumulator

Temperature
gauge
(adhesive)
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Figure 9: Assembling and Connection of the Module

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.

BACS Bus cable

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

BACS Bus cable

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

BACS Bus cable




Figure 12: BACS bus cables connected to a BACS WEBMANAGER BUDGET Silot version - For usage with
UPS, Inverters, Rectifiers, Chargers or other devices with such a compatible slot type

For battery systems with more than 40 batteries,
we recommend the usage of a BACS Splitting
Box (Part. No. BCII_SPLITT). A SPLITTINGBOX
is for avoiding extreme bus cable length and
allows the installation engineer to optimize the bus
cable route for tidy installation.

Figure 13: BACS SPLITTING BOX

BACS Bus cable

Figure 14: BACS bus cables connected to a SPLITTBOX - CONVERTER — BACS WEBMANAGER

The BACS bus connection cables are specially designed products (using twisted cables and special
covering) the cables are available in different length. We strongly recommend using these cables to avoid
false alarms through EMI or other noise.

Advice: You can connect the modules to the bus in random order. It is not required to connect the modules
serially in order of the module connection to the bus. We recommend arranging the bus wiring in a way to
avoid unnecessary length.

1.1.3 Connect BACS Bus Cables to Converter & Webmanager

The BACS BUS CONVERTERs provide a galvanic isolation of the battery bus from the BACS
WEBMANAGER; additionally it filters possible EMI and converts the BACS bus protocol to an RS232
protocol. The active EMI filter in the BACS BUS CONVERTER requires a power supply 12 — 18 VDC.
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The BACS Battery bus cables are connected to the first BACS module in your system or to the BACS
SPLITTINGBOX. The other side has to be connected with the BACS WEBMANAGER, using the included 1
m cable.

o Attention ! Do not connect any BACS bus cable type B2BCRJxxx into the COM3/AUX port of the
BACS WEBMANAGER ! This port is designed for the usage with the 6-pin original cable, which is containing
into the scope of delivery of every BACS WEBMANAGER. If any other cable will be connected here, it could
damage the contacts and might cause addressing and communication problems with your BACS BUS
CONVERTER and BACS Modules !

Figure 15: BACS WEBMANAGER BUDGET Il typical setup

There are several different types of BACS BUS CONVERTERS. Depending on your model, please connect
the BACS Bus cable from the first module or BACS Splitting box to the BACS BUS CONVERTOR and install
the Power supply cable to the box. The Bus cables connects the convertor to the BACS WEBMANAGER
BUDGET. If you are installing the BACS WEBMANAGER BUDGET 2 the BUS CONVERTER is now
incorporated into the BACS WEBMANAGER and no extra power supply is required. The BACS cable from
the first module or BACS splitting box is connected direct to the BACS WEBMANAGER.

Figure 17: BACS Bus Converter lll for use with BACS WEBMANAGER BUDGET slot cards and External

14



1.14 FINISH Step 1: Finish the Installation of the BACS Hardware

The installation of the BACS sensor, consisting of BACS measuring cables, BACS C modules, BACS bus
cables, BACS SPLITTING BOX and BACS CONVERTER is now finished.

At this point the BACS modules are not yet functional. The modules are not addressed yet generally. You
can do this via the BACS PROGRAMMER Software (for Windows) or via the BACS WEBMANAGER directly.
Now we have to configure the BACS WEBMANGER to set up the addressing of the Modules.

The installation of the hardware is now finished. Please take a look into chapter 2 for the
configuration of the BACS WEBMANAGER.

2. Configuration of the BACS WEBMANAGER
BACS® WEBMANAGER BUDGET

Figure 18: BACS WEBMANAGER BUDGET external, this is also available as SLOT card for UPS

1 COM1 Connection with an UPS or another end-device via a RS232-cable.

connector

2 COM2 Connection for optional devices like a modem, multi sensor SENSORMANAGER,
connector temperature sensor, humidity, field busses (MODBUS, RS232, Profibus, LONBus, etc.).

3 LAN-Socket Ethernet 10/100 Mbit interface with integrated LEDs (green LED: connection to the

network established, yellow LED: network-activity).

4 DC-Input Power supply 9-30VDC/250mA through external power supply, DC-connector inside (-)

minus, outside (+) plus.

5 COM 3 BACS | For the connection to the BACS® CONVERTER (at BUDGET Il internal).

Bus
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6 LEDs (red and | Optical displays (red = Boot process/error, green = ok).

green)

7 DIP Switch For the switch between configuration mode (both switches off) and normal mode (switch
1 on, switch 2 off).

8 Alarm LED Alarm LED of the integrated CONVERTER (BUDGET Il only).

9 MUTE Button | Button for the acknowledgement and mute of the horn. Alarm LED changes to yellow.

10 BACS Bus For the connection to the BACS C modules.

BACS® WEBMANAGER BUDGET LED Status

Operating Conditions of BACS Webmanager LEDs LED-
Signaling
Start procedure 1, up loading of the OS red flashing
Start procedure 2, reboot of the OS red long on
If the red and green LED shine at your BACS Webmanager during the reboot, large red AND
broadcast traffic is present on your network ,receive buffer overflow“. The green LED is green during

signalizing at the reboot, that the ,traffic buffer” is full. Advice: You should filter broadcasts reboot
via your switch, because it comes to performance losing of the BACS Webmanager
unnecessary.

Normal condition green flashing

UPS communication lost red constantly

2.1  Setup and Network Configuration of the BACS WEBMANAGER

o Note: We recommend the following settings for the operation of the CS121 via cross cable
(Ethernet cable for the connection directly). Set the IP address of the PC with a cross cable to an IP address
of the same network segment, e.g. 10.10.10.11 AND set the gateway to 0.0.0.0.

211 Installation/Network-Integration of the BACS® WEBMANAGER

Connect the power supply to the BACS WEBMANAGER BUDGET and connect a network cable to your
Network Switch or to your PC/ workstation network card (cross cable required).

A network cross cable is a PC-PC network cable which does not require a switch or a hub between 2
network computers (2). If you do not have such a cross cable, please connect the BACS WEBMANAGER
and your PC to a switch or hub (1).

IP10.10.10.11 1P 10.10.10.10 IP 10.10.10.11 IP10,10.10.10
Gateway Huby/Switch . Gateway
10.10.10.10 DIP-Switch 1+2: off 10.10.10.10 DIP-Switch 142; off

Figure 19: (1) Connection PC-Switch/Hub and CS121 (2) Connection PC-Cross-Cable/Network
Cable and CS121
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A BACS WEBMANAGER BUDGET Slot (slot card for UPS with SC-Slot) is supplied via the internal power
supply of the UPS.

BACS WEBMANAGER BUDGET Slotcard—
Power supplythrough UPS slot

Figure 20: BACS WEBMANAGER BUDGET SLOT card for UPS

NOTE: You can remove and re-insert the slot card to the UPS at anytime - (e. g.: to interrupt the power
supply for the BACS WEBMANAGER). The UPS function is not affected by removing, inserting such a Slot
card.

2.1.2 Network integration of the BACS WEBMANAGER

DIP-Switch: (allocated on the top of the SLOTCARD, at external versions on the rear side) Set the DIP-
Switch 1 and 2 into the position OFF. This activates the configuration-mode of the BACS WEBMANAGER
BUDGET and its IP address 10.10.10.10.

Automatic IP Addressing: If you set DIP SW 2 to Position ON, DHCP is enabled and the IP address is set
automatically. Check the MAC address of your BACS WEBMANAGER to identify the IP address in the
DHCP Servers hostname/IP cross reference table.

(Optional, only if a UPS is connected to COM 1 — if no UPS or other device to manage, skip this step)

Connect the WEBMANAGER to the UPS: Connect the original serial interface cable of your UPS to the
COM port 1 of the WEBMANAGER.

NOTE: The BACS wuser manual describes exclusivly the Batterymanagementfunctions. The
Networkmanagementfunctions are not described in this manual. For configuration of a UPS, timeserver,
SNMP etc. we refer to the “CS121 user manual”, which is part of this Documentation CD ROM or available
as download from the UPS or BACS Website of your supplier. The CS121 is fully integrated into your
BACS WEBMANAGER and all UPS functions and the general usage of flexible EVENTS etc. are
described in this separate manual.

For the latest version of the CS121 user manual please follow the link below:

CS121 user manual

2.1.3 Testing the Network Connection

To get a connection to the BACS WEBMANAGER BUDGET through a network cable, you have to integrate
it into the IP segment of your computer. In DIP SW 1 position ON the device is set to the default IP address
10.10.10.10. To reach this IP address, you have to set a temporary IP route from your computer.

Open a command prompt window, (open a “DOS BOX” or enter “cmd.exe”) and enter in the command
prompt

»route add 10.10.10.10 <your local IP address>"
Example: “route add 10.10.10.10 192.168.222.54”

Now you should be able to send a ping to the WEBMANAGER on address 10.10.10.10 and connect with
your web-browser to start the configuration.
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http://www.generex.de/generex/download/manuals/manual_CS121_en.pdf

Note: The internal web-server takes a while to get started. Approximate 3 to 5 minutes after the first start of
the WEBMANAGER; the UPS status LED should change from static red (boot phase) to green flashing. This
indicates that the web-server is ready now.

Now you can use a web-browser to connect to the BACS WEBMANAGER via http://10.10.10.10

Alternative: Follow this link to get the ,,Netfinder” Software, which will scan your network
environment:

http://www.generex.de/generex/download/softwarel/install/NetFinder.zip

214 Setup the http-connection and login

Connect the web-browser (MS-Internet Explorer and Mozilla supported) to the address http://10.10.10.10 to
reach the configuration web-interface of the Webmanager. Use for the login the username ,,admin® and the
predefined password ,,cs121-snmp*“.

2.1.5 Configuration of IP Address/BACS System on BACS WEBMANAGER

Basic Network Settings: Click the ,Network & Security” button. Set the “Local Address”, “Gateway Address”
and “Subnet Mask” (“DNS-Server” if required). Click the “Apply” button to confirm your settings.
Click the ,Timeserver® button. Set the IP address of a timeserver service. The timeserver settings are
important; because of the logging data of events and alarms (if the web-adapter is not able to reach a
timeserver, the default time is the first of January 1970). Click on every page the “Apply” button to confirm
your changes.

Finally click on “SAVE, EXIT & REBOOT” and wait until the web-browser looses the connection to the
BACS WEBMANAGER.

2.1.6 Switching into the Normal Mode

After the BACS WEBMANAGER has rebooted, (takes about 3-5 minutes) it will respond again on IP address
10.10.10.10. To activate now the new configured IP address, set the DIP-Switch 1 into the position ON and
disconnect the power supply for a cold-boot (power cycle). This time the BACS WEBMANAGER will use the
new, configured IP address and does not respond to IP address 10.10.10.10 anymore.

Connect again now with a web-browser to the new configured IP address (http://<IP address of the adapter)
and continue the SETUP of your system.

NOTE: DIP SW 2 is for DHCP - if you set DIP SW 2 to Position ON, the BACS WEBMANAGER will
automatically try to get an IP address from your DHCP Server. To find the new IP address of your BACS
WEBMANAGER, please refer to your DHCP Servers Mac Address table and compare with the MAC Address
label on your BACS WEBMANAGER.

2.1.7 UPS configuration
(Optional, only if a UPS is connected to COM 1 —if no UPS or other device to manage, skip this step)

UPS Model: Click the ,UPS-Model & System” button. Set your UPS model, which is connected to the
WEBMANAGER. Click the “Apply” button to confirm your settings. For further information on how to set-up a
UPS in the BACS Webmanager, we refer to the CS121 user manual, which is part of this
documentation CD ROM or available as download from the UPS or BACS Website of your supplier.

Step 2 is now finished.

Your BACS WEBMANAGER is integrated into your network. Please continue now with Step 3: “BACS
Configuration”.

3. Quickstart - BACS Configuration
3.1 BACS Configuration

If the BACS modules have not been already pre-addressed by your supplier (optional service, Part No.
“‘BACS_PGM”), the BACS modules will blink slowly red the moment the BACS WEBMANAGER has been
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connected. (Default status, address = 0) If all modules have been already been addressed, the BACS
modules will show a slow green flashing LED (no BACS communication) or a green static LED (Operating
mode).

o Note: If your modules are already pre-addressed (is displayed via green flashing), please continue
with step 4!

3.1.1 Addressing the BACS Modules
At slow blinking red LED your modules are in default address 0. New BACS modules will be delivered with
the address “0”, displayed through slow flashing red light.

Button
for the addressing
of the module

Status-Display
LED

Slow red blinking!

It is required that ALL BACS module are in this state prior to starting the addressing process!

If this should not be the case, please read chapter 4.2, how to reset the BACS modules to factory settings.

3.1.2 Enter Battery Information
Go with your web-browser to the “BACS Configuration” menu.

Device Status: ( UPS is on Bypass. General Alarm.

AUX Staws: © © Sensor Status: © © © BACS Status: € Status: Float charging
GEMNEREX
* BACS Battery Information

Battery Setup: Battery Information:
Nominal battery voitage 12 vy Accumulator manufacturer:  $1+82 Panasonic S2+83 Mi
- Status Nominal capacity per battery (C10) 7 Ah Accumulator type: 512009 542011 522007 §
System & Network Stats
ystem & Network Status Number of batteries 64 Accumulator location: Testield 1 UPS 40KVA
UPS Status
UPS Functions Number of battery strings 2 Contact Person: C.Baltzer
AUX Status
SensorMan 2 Status List module numbers stringwise: ] Battery installation date: 2006-2011
BACS Status Phone number: +49-4022692910
- Configuration
UPS Model & System
Network & Security
LED Display
RAS Configuration BACS Module & Alarm Settings
Scheduled Actions Choose Module Type C20 ~ Equalizing on:
SNMP
EMail
Wamning Levels: Min Max Offset Values:
Timeserver
COM2 & AUX Voltage 050 v 1410y Temperature Offset 300 e
SensorManager
T Temperature 000 ¢ 3000 < Impedance Offset 0.00 mo
Save Configuration = M 140 o 5500 ma
BACS CS Current Sensor connected:
+ Logfiles
Alarm Levels: Min Max Choose Discharge detection source  BACS CS Sensor ~
+ Web Links Voltage 290 v 1470 v Discharge Threshold (negative) A v
Temperature 500 c 3500 ¢ Charge Threshold (positive) 1 vA
Impedance 110 ma 6000 mo Discharge Counter: 6
Enable Max. Voltage Difference 04 vy
Reselto Defaults | [Apply

BACS Setup & Tools

Restarl BACS bus To selup page

Figure 21: BACS Battery Information

First enter the number of batteries/BACS modules connected to the BACS WEBMANAGER.
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Device Status: () UPS STATUS OK

AUX Status: ' Sensor Status: ' ( O
GERNERESX
& BACS Battery Information
Hominal battery voltage 12 = W
Nominal capaci r battery (C10 T Ah
- CS121 Status e
System & Metwork Status (Number of batteries Gd )
UPS Status ) Humber of battery strings 2
UPS Status Graphic
ALY Status List module numbers stringwise: ]
SensorMan 2 Status

Figure 22: Enter Number of Batteries

E.g. If you got 64 batteries in 2 strings, please enter 64 into the area “Number of batteries” and 2 into
“Number of strings”.

After having entered the number of battery strings, you may define how the battery is shown in the BACS
web-interface BACS STATUS screen. If you tick the box “List module numbers string wise”, the BACS
STATUS screen will list the address number of the batteries string wise, e.g. At 2 Strings with total 64
batteries you will see at string 1 the addresses 1-32 and at string 2 the addresses 1-32.

BACS Battery Information

Nominal battery voltage 12 = W
Nominal capacity per battery (C10) 7 Ah
Humber of batteries G4
Humber of battery strings 2

(List maodule numbers stringwise: [ )

Figure 23: BACS Feature “List module numbers string wise”

If you have enabled the feature “List modules numbers stringwise”, the BACS log file will identify the
batteries per string with a text prefix like: “4S2” which means “module 4, string 2”. This makes the
identification of the BACS module with an alarm easier for you. The following figure shows the alarm log file
of a BACS Webmanager where a temperature alarm was present on several modules, here identified with
their string number.

AlarmLog

12/08/2009,09:56:58, Synchronized with timeserver 129.6.15.29. CK

12/08/2009,09:57:55, UPSMAN on UNIBLCOCK UBR III has started

12/08/2009,09:57:57, BACS started

12/08/2009,09:57:58, BACS System Version v 4.22.3 091207, Driver 0.0.63 has started.

12/08/2009,10:00:16, BACS Charging Phase

12/16/2009,20:52:35, BACS System Alarm: 179 180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 20
12/16/2009,20:52:36, BACS5 General Alarm

12/19/2009,16:14:10, BACS System Alarm off

12/19/20098,16:14:11, BACS General Alarm Reset

12/21/2009,16:34:46, [TEST] BACS Temperature Alarm:

12/22/2009,13:17:33, configuration changed

12/22/2009,13:23:42, Synchronized with timeserver 129.6.15.29. OK

12/22/2009,13:24:41, UPSMAN on UNIBLOCK UBR III has started

12/22/2009,13:24:42, BACS started

12/22/2009,13:24:44, BACS System Version v 4.22.3 091207, Driver 0.0.63 has started.

12/23/2009,13:26:58, BACS Charging Phase
12/22/2009,13:34:17, BACS Temperature Alarm: (‘152 552 752 1252 1652 1952 2252 2552 2752 3252 953 1053 1353 1553 1653 1753 185?)
12/22/2009,13:34:17, BACS General Alarm
12/22/2009,13:37:33, BACS Temperature normal
12/22/2009,13:37:34, BACS General Alarm Reset

Figure 24: Alarm Logfile with temperature alarm on BACS modules with string numbers
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UPS with centre tapping / positive and negative strings. If the battery system of your UPS is using
« centre tapping » (where one string is the positive string and the other string negative string, both strings
have their individual charger) than you have to configure your BACS system with at least 2 strings (or more).
Explanation: It should be avoided that battery voltage between the 2 strings are not the same due to
separate chargers for the positive and negative strings. To assure an ideal Equalisation at different string
voltages (+ and — string), it is required to set the amount of strings into the BACS configuration to “2” or
higher. By configuring more than 1 string, the BACS configuration will change the Equalisation process to
work only within each string. Now every string is handled individually by the BACS system.

(Examples:
2 parallel strings -> BACS configuration number of strings = 4
3 parallel strings -> BACS configuration number of strings = 6; etc.)

The following UPS types are well known to work with 2 strings or more and should not be configured as
single string systems: NEWAVE Concept Power Series, AEG Protect Type 3. Modular, Socomec DIGIS,
Rittal PMC Extension, INFORM Pyramid DSP.

Please refer to your UPS manufacturer for further information about your UPS system if you are unsure how
many strings to enter.

ONote: The new BACS C-Modules will go into “Sleep” mode automatically, if the BACS
WEBMANAGER is not polling. That means that the modules seem to be off, as long as the BACS
WEBMANAGER is not connected. To wake up the sleeping modules you have to connect the BACS
Webmanager and open the configuration page, after a while the modules will wake up.

3.1.3 Enter BACS SETUP PAGE to address your BACS Modules

If all modules are flashing slow red light click on the “To Setup Page” in the menu “BACS Setup & Tools”
button.

vice Status: G i
o3 Sensor Status: © € € BACS Status: ) Status: Float charging
GENEREX
* BACS Battery Information

Battery Setup: Battery Information:
Nominal battery voltage 12 vy $1+52 3

- Status Nominal capacity per battery (C10) ’ An Accumulator type: 512009 842011522007 $
System & Network Status
UPS Status
UPSFi Number of battery strings 2 Contact Person: C Baltzer
AUX Status ~
SensorMan 2 Status List module numbers stringwise: a Battery installation date: 2006 - 2011

Number of batteries 64 Accumulator location; Testleld 1 UPS 40KVA

BACS Status Phone number: +48-4022692910

- Configuration
UPS Model & System Apply
Network & Security

BACS Module & Alarm Settings

Choose Module Type €20 ~ Equalizing on:

Warning Levels: Min Max Offset Values:
Voltage w050 v 1410y Temperature Offset 200 e
Temperature 000 e 000 o Impedance Offset 0.00 mo

Save Configuration | Impedance 140 mo 5500 mO

+ Logfiles BACS CS Current Sensor connected:
Alarm Levels: Min Max Choose Discharge detection source  BACS S Sensor -
+ Web Links Voltage 9.90 v 14.70 v Discharge Threshold (negative) 4 wa

Temperature 5.00 °C 35.00 z Charge Threshold (positive) 1 vA

Impedance 110 ma 6000  ma Discharge Counter: 6

Enable Max. Voltage Difference 04 vy

Resetto Defaulls__| [Apply

BACS Setup & Tools

((ezetnpase) |
Figure 25: Web Interface BACS Configuration
Click the “Enable” button to interrupt the normal operation of the BACS system. The polling and the

initializing of the modules will be stopped. This page offers setup features for the addressing of the BACS
modules.

Activate Page Input Capability

This Page is currently disabled.
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Do not forget! After your address work is finished, click the “Disable” button to reactivate the normal
operation, the polling and the initializing of the BACS system.

Activate Page Input Capability
This Page is currently enabled. ‘l

3.14 Start Addressing the BACS modules using the Setup Automatic Tool

After the page is active, you may now start addressing your BACS modules using the BACS Setup
Automatic Tool.

BACS Setup

BACS Setup Automatic Tool BACS Setup Manual Tool

Normal BACS operation,
54 polling progress: 32

Start Stop

BACS Module Search Tool BACS Setup Control BACS Address Search Tool
1 Start Stop Start

Figure 26: Web-Interface BACS Setup & Tools

BACS Setup Automatic Tool

You have the choice between « automatic mode » and « manual mode ». In Automatic mode all modules will
be addressed by a consecutive click on the address button of every module. Starting from no. 1 to the last
module. In Manual mode you can set the address numbers individually!

BACS Setup Automatic Tool usage

In the BACS Setup Automatic Tool the addresses will be set consecutively. Set a start- and an end
address. E.g. if you got 64 batteries, set 1 as start address and 64 as end address and click the « Start »
button.

The system will now start the addressing mode and you should see that ALL modules change from slow red
flashing to fast red flashing.

Status-Display LED is fast red

flashing = Adressing mode active .
! Press adress button with any _
pointy object to adress this )
module to the next number

Fast red flashing indicates “addressing mode”. As soon as all modules show fast flashing LEDs, you can
automatically address the modules by a short click (with a pen or any other pointy object, e.g. a pen etc.) on
the address button in the module. This will make the fast red flashing LED turn green — indicating that you
successfully have addressed this module.

If not all the modules flash fast red, please see chapter 4.2 « Reset to Factory Settings ».

Button
for the addressing
of the module

Status-Display
LED

The moment the button is pressed, the red fast flashing LED turns green and you hear a beep at your
Computer if you use the Windows BACS Programmer tool. Every “beep” indicates that the next higher
address (starting from "1”) has been successfully set. At the web-browser programming interface there will
be no “beep”, but a green text messages shows the successful addressing procedure (see below).

22



BACS Setup

BACS Setup Automatic Tool
Start Address: 1

_ . BACS Setup Manual Tool
Finished process of F

End Address: 3 setting new addresses! 1

Start Stop;

[ set selected addresses to "0"

BACS Module Search Tool BACS Setup Control BACS Address Search Tool
1 Start Stop @ Automatic Mode ) Manual Mode Start

Figure 27: BACS Web-Browser Programming Interface - Finished Addressing Process

Continue now with the next module, which becomes addressed now as no. 2. Continue this process until the
last module has been addressed.

Finally click STOP to tell the system, that the addressing mode is finished.

All modules should show a green static LED now. Congratulation! You have successfully addressed all your
BACS modules!

Tip: Automatic mode partial addressing

Due to installation reasons, you may want to address your BACS modules step-by-step, e.g. addressing
number 1 to 32, than later from 33 to 64. If an error occurs at the automatic addressing, a message with the
accordant address will appear. It is required to restart the addressing from the address number, where the
error occurred or use the manual mode to correct the address.

FINISH: Execute the « Save, Exit & Reboot » function into the « Save Configuration » menu now, to start the
first time with BACS measuring.

4. Quickstart - Starting BACS the first time

After having started BACS the first time, you will first see the start-up screen.

(s ‘ "‘lv Google

Waiting for serial device data...

ble until the

BACS Module Status
Loading BACS

String 1

String 2

String 3

String 4

Figure 28: BACS Start-Up Screen (64 Modules)
The colours got the following meaning:
- Green: BACC module initialized = status okay

- Red: BACS module not reachable
- Grey: BACS module not polled/initialized yet

23



If BACS has initialized all modules successful, you will see the BACS status page, with Voltage and
Temperature of the batteries, Equalisation power and the status LED. After 15 minutes the first measuring
results of the impedance is made. Please wait until the first Rl measuring is visible before you continue with
chapter 4.3 “BACS Module & Alarm Threshold Setting”.

Device Status: ( UPS is on Bypass. General Alarm.

AUX Status: © © Sensor Status; © © © BACS Status: { Status: Float charging
GENEREX
* BACS Module Status

() BACS Status: Float charging

String 1 String 2
Ho. Volt Temp. Ri Equalize Status || No. Volt Temp. Ri Equalize  Status
- Status M rel [maj M el Ima
System & Network Status 1 1381 240 2310 il 33 1334 233 2461
UPS Status 2 1381 245 2370 il 34 1360 240 25862
UPS Functions 3 1361 35S  mE2 35 1363 215 2341 |
AUX Status 4 1361 235 2444 36 1363 231 2234
SensorMan 2 Status 5 1361 244 222 1 37 1363 230 26.00
BACS Status 6 1361 240 2294 38 1363 225 2530
+ Configuration 7 1381 240 2482 38 1363 235 2651
8 1361 235 2385 40 1363 230 WYy
+ Logfiles 9 1361 239 2522 41 1362 220 2554
10 1361 238 2265 42 1363 223 2563
+ Web Links 11 1361 235 21AT 43 1363 225 827
12 1361 238 2484 44 1363 28 27E

13 1361 250 2343 oLl
14 1361 242 2341 u
15 1361 242 2370 oLl
16 1381 244 2415
17 1381 240 2317 o
18 1361 245 2424 bl
19 1361 248 2329 o
20 1381 236 2584
21 1361 241 23.83
22 1361 241 2423 u
23 1381 234 242 il
24 1381 234 2195 il
25 1381 230 23.00
26 1361 242 2358 u
27 1361 250 2426
28 1381 245 24.04
2 1361 241 2323 u
30 1361 241 2391 bl
3 1361 248 237 63 1343 232 26.76
32 1361 239 23.10 o 64 1363 235 2570
13.61 [V] Target Voltage 13.61 [V] Target Voltage
0 [A] Current  0.00 [KW] Real Power 0 [A] Current 0.00 [KW] Real Power

45 1363 236 2673

46 1363 230 2641

47 1362 235 2328

43 1363 245 2688

48 1362 230 2648

50 1360 232 2467

51 1358 229 2357

52 1363 27 302
53 1359 240 2299

54 1363 225 2580 _yfl
55 1362 236  26.09

55 1362 240 2643

57 1363 230 2627
58 1358 235 22869

59 1363 235 2576
B0 1363 227 2601y
61 1363 242 2288
62 1363 240 258

0000000000000 0000000000000000000
[slelolololololololololololololololololololololololelololol ol ol o)

Module info Battery info Miscellaneous
Module type c20 Manufacturer 51+52 Panasonic S2+33 Mix Voltage LowiHigh 9.9VH4T7 VY
Hardware Version 03.01 Type 512009 542011 52 2007 53 2006 Temperature Low/High BCI35°C
Software Version 03.01.02 Capacity(C10) 7 Ah Resistance Min/Max 1.1 mQ/E0 mQ
Number of Blocks 64 Installation Date 2006 - 2011 Equalizing Range Min/Max 12.5VH47V
Number of Strings 2 Phone Number ) +ic 910 C5121 Firmware CS121-SNMP v 4.44.3 120817
Contact Person C.Baltzer Location Testfel Discharge Counter 6

Page generated 31.08.2012 10:56:26

Figure 29: Web-browser BACS Status Page (64 Modules)

End of the BACS QUICKSTART. For further configuration description and complete information how
to use the BACS system, please use the complete BACS user manual and its FAQs.

The BACS Programmer Software is a Windows Software, which uses all available functions of the BACS
Webmanager for the programming of the BACS modules. If you want to pre-address the BACS modules
prior of the installation at customer site, you can use this software and a BACS BUS CONVERTER 3.

Follow this link to get the BACS Programmer Software:

http://www.generex.de/index.php?option=com_content&task=view&id=65&Itemid=106

4.1 (Optional) Using the BACS SETUP page in Manual Mode
Skip this step, if you have already addressed your BACS modules using the automatic mode and continue
with chapter 4.2. BACS Module & Alarm Threshold Settings

BACS SETUP Manual Mode
The “Manual Mode” is for individual addressing of single modules or to correct or alternate addresses at
maintenance.

BACS Module Search Tool:
Identification of already addressed BACS modules: You can search in your BACS system for a single
module via the menu BACS Module Search Tool. The module will identify itself with a flashing red/green
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LED. Press the addressing button at the module, to confirm that you have identified the module; it will now
fall back into the normal operating mode. Optional you may click on the STOP button to make the module fall
back into normal operating mode.

o ATTENTION! If you press this button for more than 2 seconds, the module will cancel the addressing
mode and will be back into the delivery condition with address 0!
If the addressing button will be pressed for more than 12 seconds into normal BACS operation, the module
will be reset to the address 0 and the measuring and regulation function will be switched off too. Therefore a
new addressing of the module will be required.

BACS Module Setup Manual Tool:

You can set or alter a single address in the Manual Mode. Enter the appropriate address into ,Current
Address” and enter the new, desired address into ,New Address®. Click the ,Set” button to apply your
settings. The new address of the module will be displayed in the programmer tool.

o ATTENTION! Only one module should be connected at the bus if you use in the Manual Mode the
Address Change functions! Disconnect all other BACS modules from the BACS Bus cable except the one
you want to change! Otherwise you risk the case of creating the same address for more than one module.

BACS Address Search Tool:

With the BACS Address Search Tool you can ask the BACS modules for its address. In case you find a
BACS module which is programmed (Green LED) but it does not answer — you may connect this module to
the BACS bus and disconnect all other modules. Now click on START to request the module for its Address.
After you know this address, you may use the BACS Setup Manual Tool to alter this address.

o ATTENTION! Only one module should be connected at the bus if you use in the Manual Mode the
Address Change functions! Disconnect all other BACS modules from the BACS Bus cable except the one
you want to change! Otherwise you risk the case of double an addressing more than one module with the
same address.

NOTE: Force to switch BACS Modules to addressing mode

If the modules do not start fast red flashing (addressing mode), you can force this mode by pressing the
addressing button for 12 seconds. This will force the module to go into the addressing mode and the LED will
flash fast red. Restart now the Automatic Mode or Manual Mode to set the address number.

Status LED-Display at the module

Operating State of the Module LED-Display
Not addressed (delivery status) Slow red flashing
.Programming Mode* active Fast red flashing
Addressed & communication = Normal condition Green constantly
Addressed & actually no communication, no measuring Green flashing
Out of threshold range, see web-browser, which alarm is actually present | Red constantly
Identification mode Red/green flashing

After any change on the BACS configuration do not forget to Disable the configuration page and after this
click in the “Save Configuration” menu the button “Save, Exit & Reboot” button and wait for about 3 minutes
to restart . As soon as the green LED of the BACS WEBMANAGER is slowly flashing the device is back and
ready to continue configurations or monitoring.

4.2  (Optional) Set selected addresses to O

BACS Setup

BACS Setup Automatic Tool

Start Stop
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Figure 30: Reset to Factory Settings

If you enable this function, the BACS System will reset ALL addresses to the default address “0”. This may
be useful if you find a not correctly addressed system or if you want to setup a new set of batteries. Through
this function the modules will be reset to the factory settings. The modules will display the address 0 through
red slow flashing. Click on STOP as soon as all your modules flash slowly red and start with Addressing
again.

4.3 BACS Module & Alarm Threshold Settings

4.3.1 Configuration of BACS Module & Alarm Threshold

Enter the alarm thresholds for your system in the menu “BACS Module & Alarm Settings”.

Alarm thresholds may be requested from your battery manufacturer or you may define the alarm levels
yourself.

BACS Module & Alarm Settings

Choose Module Type CZ20 Equalizing on: v
Warning Levels: IMin Max Offset Values:
\oltage 10.50 v 1410 v Temperature Offset -3.00 °C
Temperature 10.00 °C 3000 °C Impedance Offset 0.00 mQ)
Impedance 1.40 mo 31.00 mi}

GX_R_AUX connected:
Alarm Levels: Min Max BACS CS Current Sensor connected:
Voltage 9.90 v 14.70 v Choose Discharge detection source  Default «
Equalizing Range 12.50V 1470V Discharge Counter: 15
Temperature 5.00 *C 35.00 “C
Impedance 110 mQ 39.00 me}
Enable Max. Voltage Difference 0 -V

Reset to Defaults | | Apply |

Figure 31: BACS Module & Alarm Settings

BACS thresholds distinguish between “Warnings” and “Alarms”.

Warnings: At warning the BACS Status LED in the Web-browser changes from green to orange. An Email is
triggered if the Email on all event function is enabled. NO SNMP Traps will be implemented at this stage, but
the EVENT type “Warning” is triggered.

Alarms: At alarms the BACS Status LED in the Web-browser changes from green/orange to red. An Email is
triggered if the Email on all event function is enabled. The alarm buzzer and contacts are activated. Alarms
also automatically transmit SNMP Traps (if configured) and execute all EVENT types “Alarm”. Alarms are set
to the user’s thresholds, so the user defines if any alarm requires immediate reaction and correction of the
alarm causing event — or if just the thresholds have to be altered.

e Voltage Min.: Voltage lower limit; if the voltage passes this value an alarm/warning will be triggered.
e Voltage Max.: Voltage upper limit; if the voltage passes this value an alarm/warning will be triggered.

e Equalizing Range displays the voltage window in which Equalizing is active. Beyond this range (if too high) there
will be an Alarm triggered and Equalizing will automatically switch off. Below the window, Equalizing will not start since
there is not yet enough charging current available to distribute. By changing the limits for Voltage Alarm thresholds, this
window can be altered. Please note that for standard lead-calcium accumulators the default settings are ideal.

e Temperature Min.: Temperature lower limit; if the temperature passes this value an alarm/warning will be triggered.
e Temperature Max.: Temperature upper limit; if the temperature passes this value an alarm/warning will be triggered.
e BACS impedance alarm threshold: Value of the impedance, if exceeded an alarm/warning will be triggered.

e Enable Max. Voltage Difference: You can define a difference value (0 — 1) by yourself. If the value will be
exceeded, a “BACS Voltage Difference Alarm” will be triggered.

e Equalisation on: Switching on /off the Equalisation function.
e BACS CS Current Sensor connected: Switching on / off of the optional BACS current sensor logging.

e Choose Discharge detection source: You can select a source, which should be used as discharge detector
(default = voltage drop, (slow detection)). If you select “UPS” or “BACS_CS CurrentSensor”, the detection will be faster
and will deliver more accurate values for the logging into the BACS Viewer.
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e Discharge Counter: It is a simple counter for the amount of discharges since the installation of the firmware. It is a
pure statistical function. The BACS Viewer can display more accurate, where a discharge was and where just a minimal
voltage drop occured.

o Advice: Please note the following advices for the determination of the thresholds:

e \Voltage thresholds: Voltage differences will be balanced within 24 hours, if EQUALISATION is
enabled. If the voltages still keep differing more than 0.50 Volt after 14 days, although Equalisation is
active with 100%, than the cause may be a faulty battery and should be checked.

e Temperature thresholds: The ideal temperature range for lead batteries is between 20 to 25°C.
Temperatures below 20°C are admissible, although it should not become less than 5°C below 20°C
permanently. The lower threshold of the temperature is set per default to 10°C. In contrast the upper
value should be set so, that at an alarm or warning is given if the batteries gets too hot. Because
batteries to grow warm during the charging and discharging process, the temperature range should
be set higher than the expected normal room temperature to avoid false alarms. Normally the
temperature of a battery rises about 10°C during discharging/charging. That means at a normal
temperature of 20°C, the alarm threshold should be set at 30°C. Increasing to 35°C over a long time
a damage of the battery could occur and should be monitored. Additionally if the higher temperature
after the charging or discharging process does not return to a normal value within 10 to 15 hours, a
defect may be present in your battery system (charger or battery problem). At any alarm, double
check the measured values manually before starting actions. Do not tolerate high temperature
alarms over longer periods; this could also be a warning of a dangerous “thermal runaway” effect of
corrupted batteries which could finally end in a fire.

e Internal resistance: Ideally the measurement values of the internal resistance of new accumulators
should be within a short range of each other and should not differ more than 20% from the average
impedance of all accumulators. Example: If you can see that the majority of your batteries are at
e.g. 15mOhm (example for a small 7Ah battery), than the accepted tolerance should be max. +/-
20%, which is 17 — 23 mOhm). The alarm threshold should be set at + 30% of the upper accepted
limit — which results in this example at 29.9 mOhm as Warning Threshold.

Accumulators with the same age and the same type, but show impedance varying more than 20%, should be
checked. To make sure that it's not a measuring problem, check that the if the measuring cable is correct
firmly to the BACS module. To prove if the BACS module is the source of problem, please change with any
other, correct measuring module to see if the results are changing now or not. If this check also shows no
problem at the Measuring components, the problem is the battery or the battery connectors!

o NOTE: Please wait at least 15 minutes after BACS has been started before you continue to set the
alarm levels for Impedance. The BACS system is measuring Impedance the first time 15 minutes after
reboot. Another 3 measuring are taken within the following 45 minutes to precise the first measuring. After 60
minutes the system re- measure impedance every 24 hours. So we recommend you start to set the RI
thresholds 60 minutes after the BACS WEBMANAGER has booted to avoid false alarms because of the
correcting of the measurement during the first 60 minutes.

After having defined the warning and alarm thresholds, press APPLY button to confirm your settings. Restart
the WEBMANAGER, click the “Save Configuration” button and click the “Save, Exit & Reboot” button and
wait until the device has rebooted and shows the first measuring. If now all you're measurements are within
the defined limits your BACS Module & Alarm Threshold Settings is finished and your system is ready for
use.

The following chapter 5 explains the display and history log files of the BACS system. Chapter 5 is for the
end-user or the Battery service company.

4.3.2 Configuration of BACS Offset Values

In this configuration you can adjust the measuring of the BACS system to your reference handheld
measuring device. With negative or positive values for temperature and impedance you can now setup the
BACS system to correspond to your reference system, for any easier overview and comparison of manually
created reports.
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Impedance Offset: Change BACS measuring to your reference RI measuring device. E.g. by -2.2 you would
deduct 2.2 milliohm from the real BACS RI measuring on all BACS modules. A positive value would add this
offset to all BACS modules and show a higher value than the BACS raw data. Please note, that such offsets
should be noted in your battery reports.

Temperature Offset: Change BACS measuring to your reference thermometer. E.g. by +2.0 you would add
2 °C to the real BACS temperature measuring on all BACS modules. A negative value would deduct this
offset to all BACS modules and shows a 2°C lower temperature than the raw data. Please note, that such
offsets should be noted in your battery reports.
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5.

Monitoring with BACS

5.1  Monitoring with BACS STATUS PAGE
BACS Module Status
(, BACS Warning: Impedance High
{ BACS Status: Float charging
String 1 String 2

No. Volt Temp. Ri Equalize Status No. Volt Temp. Ri Equalize Status

vl [*C] [m€] Wl [*C1 [m0]
1 1328 240 24.05 Thls_c:u:-lumn chows the alarm status of each module.

Possible alarms:
2 1345 23.0 25.04 ( ® System Dk
Z 13.28 230 2355
4 1333 231 25 04 C ® System warning: indicates a problem with the BACS wiring or a bad BACS configuration.
* Voltage warning: indicates that the voltage is within the configurated warning range.

5 1327 230 22.23 * Temperature warning: indicates that the temperature is within the configurated warning
(] 1328 225 23559 range.
7 1333 230 24 51 ® Resistance warning: indicates that the resistance is above the warning level.
8 1348 225 2512 (%) ® System alarm: indicates a problem with the BACS wiring or a bad BACS configuration.
9 13.50 219 25.46 * Voltage alarm: indicates that the voltage is within the configurated alarm range.
10 1396 225 2277 * Temperature alarm: indicates that the temperature is within the configurated alarm range.

: ' ' ® Resistance alarm: indicates that the resistance is above the alarm level.
1 1385 235 2282 This battery should be replaced as soon as possible!
12 1394 229 2551
13 1329 22& 73.04 O #® Module not initialized: indicates that the module has not been initialized, and no

’ ’ ' communication to this module is possible.
14 1378 228 2410
15 1393 228 2378 Click on Text to sort.
16 1323 225 2433 - -
17 13985 220 2391 . L 49 1355 208 3012 L
18 1394 230 2488 [ ) 50 1353 205 ¢
19 1323 225 2345 L 51 1352 210 2545 L
20 1396 215 2525 () 52 1357 220 3399 ()
21 1323 223 2450 L 53 1353 208 2535 L
22 1395 225 2547 () 54 1358 211 2966 ()
23 1358 225 2378 L 55 1356 215 2305 L
24 1347 228 2282 ) 56 1356 215 3238 )
25 1396 228 2332 L 57 1357 217 2324 L
26 1332 230 2347 ) 58 1354 212 2486 )
27 13325 235 2441 [ ) 50 1356 216 2382 [ )
28 1359 240 2475 C 80 1357 211 28.30 C
28 1378 235 2392 [ ) 61 1357 215 23548 [ )
30 1325 225 2411 ) 62 1356 225 2954 )
31 1325 225 2377 [ ) 63 1338 205 2312 [ )
32 1334 225 2386 ) 64 1356 220 2961 )

T Voltage 433.35 V ¥ Violtage 433.34 V
13.54 [V] Target Voltage 13.54 [V] Target Voltage
0 [A] Current  0.00 [K\WW] active Power 0 [A] Current 0.00 [KW] active Power

Figure 32: Web-Browser BACS Status Page showing Equalisation Activity

o Note: The BACS WEBMANAGER firmware version 4.40.x or higher displays, if EQUALISATION is
active or not. A grey LED means, that the EQUALISATION is 0%, but ready and will take action, as soon as
the voltages will drift apart.

This column shows the equalizing of each module.

ek
£l
wutl
il

Equalizing/Balancing is OFF

Equalizing/Balancing in ECO+ mode 1-20 %

Equalizing/Balancing in ECO mode 21-40 %

Equalizing/Balancing in normal mode 41-60 %

Equalizing/Balancing in power mode 61-80 %

Equalizing/Balancing in boost mode =81 %

Figure 33: Web-Browser BACS Status Page showing Equalisation Activity per Module
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Move the mouse pointer over the gray-green bars, to display the exact Equalisation power.

10 1320 280 1088 C

1 prat 979 '
Module 10

12 1306 280 7322 equalize: 45%

Figure 34: Web-Browser BACS Status Page showing Equalisation Activity Display per Module

The monitoring of the actual battery UPS and environmental data is made through any web-browser and
email server and/or RCCMD clients for alarms and warnings. The graphic above shows such a display, here
the BACS STATUS page and the overall STATUS of other connected devices displayed in the header. To
switch between the BACS, UPS and other status pages, click on the Status LED to display the other
STATUS pages, e.g. for UPS, Environmental sensors and alarm contacts. To change the default “welcome
screen” from BACS STATUS page to any other STATUS page, please change this in the “Network &
Security” configuration of the BACS WEBMANAGER.

The BACS STATUS page

All important data of every single accumulator is displayed on the web-interface status page. The module-
number of the accordant module is displayed in the 1% column. You can select the numbering (consecutive
or string-wise from 1 —n) for the strings in the “BACS Configuration” menu.

The module voltage is displayed in the 2" column. By activated Equalisation, at constant charging, all
module voltages should be identical, after 1 up to 2 days. Acceptable level is a difference of max. 0.5 Volts at
a 12Volt battery. If this is not achieved after 1-2 weeks, sulphation may be the cause. Do a discharge of the
batteries to see if the impedance goes down and the batteries have again a chance to get Equalisation
during the following recharge process. If this does not have the wanted effect and the batteries keep showing
a difference of more than 0.5 volt during supply charge, please contact your battery service to check the
batteries or the charger. You can define the difference value into the BACS firmware, that you want to
tolerate. If this value will be exceeded, a « BACS Difference Voltage Alarm » will be triggered, which can be
defined from 0,05 to 1V.

The temperature of the external BACS modules is displayed in the 3" column in degrees of Celsius. The
temperature of every single battery will be monitored and logged.

The internal resistance of every single battery is displayed in the 4th column. Changes in the value of more
than 30% from the average settings needs investigation, please check the concerning battery or rather the
module and the measuring cable.

o Note: From the BACS WEBMANAGER firmware version 4.38.x or higher the RI measurement will
take place step-by-step, after 15 minutes the BACS Modules will be polled individually, with interruptions of
30 to 50 seconds between the BACS Modules.

If the Equalisation function is activated, it is displayed in the 5th column the actual Equalisation level is in %
of the total available Equalisation power. When the module uses less than 50% of the available Equalisation
power, this LED turns dark green. If the value is higher than 50%, the equalizing LED turns to lime green.
This green light does not show that the batteries are in good shape, it just shows that the Equalisation
process is active and actually runs at more than 50%. The longer BACS is installed, the less Equalisation
should be needed. If all batteries show identical voltages and Equalisation is dark green on all modules, then
you know that only little corrections are needed to keep the batteries in the optimal voltage range.

Alarm and Warnings are shown in the 6" column, called “state”.

e Green: The battery is OK, within of the configured thresholds.

. At least one measuring value reached a warning level, but did not pass the alarm
thresholds.

e Red: The internal resistance, the temperature or the voltage passed the defined thresholds or the
communication of the accordant module is actually not active. In addition a “SYSTEM ALARM” will
be displayed in red, if one or more BACS modules are not working properly. This means, that NO
monitoring is happen and you have to resolve it immediately. System alarms are delayed to
decrease false alarms. Example 1: If the connection to one BACS module (nr. 24, cable
disconnected) is lost, it will last 4 minutes until the system alarm will be displayed on the web-
interface. The alarm contact will be delayed triggered for further 90 seconds. Example 2: If the
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connection is lost to all BACS modules (bus cable at the BACS WEBMANAGER disconnected), it
will last approx. 35 minutes until the first BACS modules will alert a system alarm. The alarm contact
will be delayed triggered for further 90 seconds.

e Blue: No communication to the BACS module, system is not ready. The module was not found
during start up or a configuration error is existent.

Advice: We recommend recording the BACS history files for a periodic inspection, to monitor the behaviour
of the measured values. Do a screenshot of the BACS status page from time to time and store this for later
inspections. Repeat this process about every 3 months. We also recommend retrieving the BACS log files
using the BACS Viewer Software on a regular basis and forward this information to your battery service
company for interpretation of the data.

The BACS STATUS page is refreshed on a regular basis. To find easily the highest and lowest values, you
may click on the blue header text of every column, to sort the values from high to low or the other way round.

o Advice: From BACS WEBMANAGER FirmWare Version 4.35.x : The BACS status was extended:
« Target Voltage » will be displayed, if EQUALISATION is active. The BACS modules indicate therewith,
which value of the voltage is aspired. « Average Voltage » will be displayed, if EQUALISATION is disabled.
Therefore the latest averaged voltage will be displayed.

String 1 String 2
No. Volit Temp. Ri Equalize Status No. Veolit Temp. Ri Equalize Status
V1 [Cl [m0] vl [Cl [ma]
1 13.26 240 2405 C 33 1327 225 4183 C
2 1340 233 2504 € 34 1353 230 C
3 1327 231 2355 C 35 1358 220 2553 C
4 1333 231 2504 C 35 1356 215 2584 C
5 1325 28 223 ) 37 1355 220 3489 C
6 1329 227 2359 C 38 1355 220 2977 C
7 1333 228 2451 C 35 1356 222 31.80 C
§ 1355 225 2512 C 40 1357 222 3084 C
9 1383 219 2545 C 41 1355 213 2854 C
10 1382 25 2277 C 42 1356 220 320 C
1M 1382 235 2292 C 43 1356 210 2976 C
12 1390 230 2551 C 44 1356 220 3998 C
13 1329 225 2394 £ 45 1356 219 3026 C
14 1392 229 2410 C 45 1356 225 2937 C
15 1392 225 2378 C 47 1358 211 2558 C
16 1320 225 2433 € 48 1356 215 3038 C
17 1382 220 2391 C 495 1355 210 3012 C
18 1391 230 24868 C 50 1353 205 (4
19 1322 225 2346 ) 51 1352 212 2545 C
200 1392 215 2525 C 52 1357 220 3399 C
21 1322 225 2450 C 53 1353 210 2535 C
22 1392 225 2547 C 54 1358 215 20988 C
23 1358 225 2378 C 55 1355 215 2805 C
24 1345 228 2282 C 56 1355 215 3238 C
25 1392 228 2332 C 57 1357 215 2824 C
26 1335 230 2347 C 58 1358 213 2485 C
27 1325 235 2441 £ 56 1356 215 2882 C
28 1356 240 2475 € 60 1357 212 2880 C
25 1376 235 23492 C 61 1357 215 3548 C
30 1323 227 241 3 62 1356 225 2054 C
31 1325 225 2377 C 63 1339 205 2812 C
32 1335 227 2385 C 64 1356 220 2961 C
T Voltage 433.35 V T Voltage 433.32 V
13.54 [\V] Target Voltage 13.54 [\] Target Voltage
0 [A] Current 0.00 [KW] active Power 0 [A] Current 0.00 [K\W] active Power

Figure 35: Sort function — sort Web-browser BACS Status Page by Voltage, Temperature or Impedance

o Note: From BACS WEBMANAGER firmware version 4.35.x an error message will be displayed, if
BACS modules with REV 2.2 and REV 3.0 were mixed into the bus. A mix of different BACS hardware
revisions is not possible and BACS does not start. From BACS WEBMANAGER firmware version 4.42.x the
sum voltage will be displayed too.
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BACS Module Status |
O BACS Alarm: General Alarm, Communication Lost
) BACS Status: Charging
C,- Error: BACS type HW Revision mismatch or uninitialized modules

No. Veolt Temp. Ri Equalize  Status
v rc [mQ] (ON)

1 1381 276 n.a. (%) O

2 1386 262 n.a. O O

3 1382 270 n.a. (%) O

4 na. na na. o C,

5 na. na na. o C,

1 na. na na. o C,
13.77 [V] Target Voltage

n.a. [A] Current

Figure 36: BACS Module HW Revision Mismatch

o Note: From BACS WEBMANAGER firmware version 4.35.x the EQUALISATION Min/Max range wil

be displayed. The Voltages of all Modules per String have to be within the limits before EQUALISATION will
start to operate.

Module info Battery info Miscellaneous
Module type C20 Manufacturer S1=Panasonic S2=mix Voltage LowiHigh Q9VM4TV
Hardware Version 03.00 Type AGM Temperature Low/High 5°Cl40 °C
Software Version 03.00.22 Capacity(C10) 7 Ah Resistance Min/Max 5 m0Q/M42 m0
Number of Blocks 64 Installation Date 01.05.2009 (Equalizing Range Min/Max 1294 V/14.21 V)
Humber of Strings 2 Phone Number - +49-4022692910 & C5121 Firmware CS121-SNMP v 4.25.2 110809
Contact Person C Baltzer Location Q02 Testroom 1 Discharge Counter 1]

Page aenerated 12.08.201113:37:34

Figure 37: BACS Status — Further Information

5.2 Monitoring with BACS AUX / Dry contacts

Every BACS system provides an AUX interface where the Alarm Buzzer, LED and the Dry contact output
can be configured for using such signals for third party alarm systems. The Default settings are shown below
and may be adjusted to your external alarm system by the AUX Settings Webpage, “COM2 & AUX Settings”:

AUX Settings

Port Name Usage NC contact
1 Buzzer On/Off Output  + [
2 Alarm Contact Output  « [¥]

Write logfile entry on AUX output: ||

Figure 38: BUS CONVERTER Alarm Buzzer/Contact Configuration

6. Analysis of the Battery Data with BACS Viewer

Installation: The BACS Viewer is an easy to use tool for the monitoring and analysing of the logged battery
data provided by the BACS Webmanager. The BACS Viewer runs on Windows software and is available for
free; this software can be downloaded from your BACS supplier or battery manufacturer’s website, or from
here GENEREX - BACS Viewer

NOTE: The data interpretation of the BACS Viewer should be carried out by an experienced battery
engineer. The decision if a battery can still be regarded as OK or should be exchanged requires a lot of
experience and knowledge of the battery installation, its usage and environment. The BACS Viewer shows a
lot of information which you may use to make a decision yourself, but the BACS VIEWER is a tool which
cannot be blamed if the interpretation of the data is made incorrect. We strongly recommend using the BACS
VIEWER as additional tool for examining data, but the decisions for replacing or continuous usage of
batteries should be made by experiences battery service engineers.
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http://www.generex.de/download/bacs/windows/cdimg/bacsview.zip

BACS VIEWER is analysing a very large amount of data, depending on the size and timescale of battery
systems you want to analyse. For such complex computing procedures we recommend you use a fast
computer to avoid long response times.

6.1 Installation of the BACS Viewer

Extract all files from the download ZIP file into any temporary folder on your Windows computers hard disk.
Start the installation by double click on “BacsViewlnstall.exe”. After the installation start the BACS Viewer
and add your BACS WEBMANAGERSs IP address to the list of BACS Devices.

If you start the BACS Viewer for the first time you have to create an entry for a BACS system. BACS Viewer
is designed to analyse several BACS installations local or remote. To add the first BACS installation for
analysis, click the “New...” button to enter the device data of the BACS system you want to setup. Enter IP
address and a description and the password for accessing the BACS WEBMANAGER. After this click on
“OK” and “OPEN?” this BACS configuration the first time.

ﬂ BAC Syiewer EI@

File Edit Tools View Help

s c®
Click on "Choose a BACS .." to select 8 BACS device or to configure it ~
~
Current kS < -
Select and configure BASC devices X
E— A . == :
Chooseal
GENEREX BACS Live Test Yes -
—— % L a0z GENEREX BACS Test a2 Yes Wi G365
Z a3 GEMNEREX BACS Test a3 No N
Actions
Fixed value axis scaling
Highlighted madules only
Pan list via drag &|dfop Remove highlights
Reset Discharge End
Volkage
Search module ..,
Charts
Volkage
(o)) (i) (e

Current
Equalizing
Discharge End Yaltage

Ready

Figure 39: BACS Selection/Configuration
At the start of the program for the first time, no data is found and you have to synchronize the database first
— or import log files e.g. With a USB stick or other media, if you do not have network connection to your
BACS WEBMANAGER (see chapter 6.5).

The BACS Viewer version 4.1.0.0 provides the function of the pan of the list of the entries via drag & drop. If
you select one device with “Open”, the sequential arrangement will be saved, “Close” discards the changes.

6.2 Add BACS Device, Autosynchronization of the BACS Data

Add the IP address or rather the hostname of your BACS WEBMANAGER to the list.
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Tl BACSViewer E@

File Edit Tools View Help

Click on "Choose a BACS ..." to select 8 BACS device or to configure it.

Select and configure BASC devices
— 9 -
Chooseal
9 Name and address: FTP data: 2
Time axis
q  Mame: ol Dowrload range: | Al available fles = Yalue axis
_ Ptddress: 92.79163.29 Username: adrmin @ Both axs
Description;  GEMEREX BACS Live Test
Port: Actions

Location of lagfiles: [IFixed value axis scaling

C\ProgramDalatBeneies\B acsview\bacs\92.79.163.29 - [ Highlighter] moduies anly

Remave highlights

Timezane:
Reset Discharge End
Select timezane; [[UTE+U1:UD]Amsteldam, Beilin, Bem. Rome. Stackholm, Yienna '] “oltage

Search madule ...

rks
[[voltage
e i
[ current
[ Equalizing

[ pischarge End Yolkage

Ready

Figure 40: Add BACS Device

The BACS Viewer version 4.1.0.0 provides the option to enable the “Autosync” mode. You can define under
“Edit, Settings, FTP”, if the autosync should be executed during program start.

" Bl BACSViewer ===

File Edit Tools View Help
Current selected BACS

BACS Info
Pan
Name: [=11]]
Long name: GENEREX BACS Live Test
: “ersion: Urknamwn

View Cell Log storage:  C\ProgramDatalGenerexiBacsViewibacs\92.79.163.29
Voltage e . Prosy settings Autosync
y Use proxy Do Autosync after i
:I;;‘;;s"‘ ] art of BACSViewer e &z

Betery fo wams [ Voo s

Manufacturer: nia (@) Both axis

Part:
Type nfa o
=
View Current Location: nfa
q Actions
Installation date:  nfa I OK I [ Cancel ] [ Help ]

[IFixed value axis scaling
[ Highlighted madules onky

View Remave hichights
Temperature Choose & BACS . | symonipgacsacs v [ Delete BAGS lngfiles .. |
Rese Discharg End
Yolkage

Slart Autosync . ,

Charts

[ voltage

] Temperature
[ current

[ | Equalizing

View
% Equalizing || Discharge End Yoltage

Equalizing

Ready
Figure 41: BACS Settings, FTP

The BACS-Info screen provides a button for the start of the Autosync manually.



T BACSViewer (== =]

File Edit Tools View Help

T
: Click on "Choose a BACS ..." to select a BACS dewvice or to configure it.
i utosynchronisation
[esmomammin
Choose a BACS ..
; qol Download canceled,
3 T
Equalizing E 222.201 In progress ... Ime &xis
Yalue axis
e @
ETE -~
Actians
[IFixed value axis scaling
] Suppress recarding gaps
[ Highlighted modules anly

Remavwe highlights
Source: fflash/logfilesi20120518.064

Dest.:  CliProgramDatalGenerex|BACSYiewibacs, 192,168,222, 201120120518, 064 Reset E‘DS‘EZ'S;DE End

| — pr——

| Charts

[ woltage

[ Temperature

[l current

[ resistar

[ Equalizing

[ pischarge End Yoltage

sip | [ mep | | o

Figure 42: BACS Autosynchronization

The BACSViewer version 4.3.0.4 provides the feature to skip an already started autosynchronization
process, if you do not want to synchronize the lodfiles of this BACS Webmanager. Click the “Skip” button.

You can see into the BACS device selection, if the Autosync was configured for the devices.

!E EE! ana contigure QE!E HEVICES E

M ame Dezcription Sync
GENEREX BACS Live

gz GEMEREX BACS Test q02 Yes

q03 GEMEREX BACS Test q03 Ma
[ Open ] [ Cloze ] [ Mew .. ] [ Edit ... ][ Remove ]

Figure 43: BACS Device Selection Autosync enabled

6.3 Synchronization of the BACS Data manually

Click the “Sync/Update BACS...” button. The data of your BACS device will be transferred via FTP.
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., BACS¥iewer
File Edit Tools View Help

:| q01 - Current selected BACS
BALS Device . -

ot ~BACS Infa
Marme: gl
Long name:  GEMEREX Test System
Wersion: 4.25

L5

¥oltage .
View Cell Voltage Log storage:  CA\Program Files\Bacs Viewetbacs\92.79.163.29

Log date 08.06.2010t0 26.07.2010

Wigw Sum
‘oltage

K=

i Battery Infa
Manufacturer. 51=mi 52=Fanasonic
Current . Type: Lead AGH
T = VewCumen: Lacation: Testeld GENEREX HH

og

Installation date:  08.12.2009

-

emperature -

T yiew 7 ;
| Temperature Choose a BACS . Syncdlpdate BACS ... [vl Delete BACS logfiles .

1 Last hour ...
Last day ...
. Last week ...

]

Wiew R1 Last maonth ...
Last year ...

@E
Lo

All Files ...
Ready —

Figure 44: Synchronization of the BACS Data

Click the “Sync/Update BACS...” button if not already done before; the data will be transferred via FTP from
your target BACS system.

The progress of the FTP transfer will be displayed.

Downloading FTP Files

Copy  /cflash/20070123_12
To  Cibacskaiq1\20070123 12 [

Cancel

Alternatively you can import BACS data, e.g. from a USB stick or another medium. The easiest way is the
synchronization via ftp connection to the BACS system you want to analyse.

During a synchronisation process you may limit the period of the download of the log files into the dropdown
menu of the “Download range” is you are not interested in older data.

Please note that the BACS WEBMANAGER has a limited storage capacity. We recommend that you delete
from time to time the older BACS data from the BACS WEBMANAGER. Depending on the quantity of
batteries and number of alarms, the BACS system can store battery data for at least 3 months (at 256
batteries) up to several years if only a few batteries are monitored.

BACS VIEWER offers you all configurations it has found on your BACS system. If you find any unwanted
configuration (e.g. 1 string, 1 module) please remove this configuration later from your BACS system and this
BACS Viewer computer.

After the transmission is finished, you can start with the analysis of the data. Please take a look into chapter
6.6 for further information.

6.4 Deleting BACS data from BACS Webmanager and local Computer
You have the following options for the deleting of the log files via the “Delete BACS log files” button:

e “Delete files from BACS device” — Deleting of the files at the BACS Webmanager.
o “Delete files from local disk” — Deleting of the files at local hard disk.
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o “Delete files of all configuration” — Deleting of the files of the entire configurations or rather the
selected one.

¥, BACSYiewer i ] |

File Edit Tools WYiew Help
4 q01 - Current selected BACS

BALS Device N
qot ~BACS Info
ﬂ MNarme: 01
Long name: GEMNEREX Test Systemn
W Delete BACS files x|
Voltage . Warsion:
Wiew Cell Yoltage Log storg [~ Location of files q
% Log date [V Delete files From BACS device
Yiew Sum [ Delete files from local disk
% Waltage ~Battery In
Memiee] r— Configurations
. IV Delete files of all configurations
Current . Type: g
Location Select configuration ko delete:
Temperature - Installatic | |1 BACS 2 - Typ C20 - All trings - 64 Madules |
RI .
Cancel I [0]4 I
Equalizing -
Choo bacs . || [ Delete BACS logfiles .
Status N
a-l Wigw Status
Help . j
Ready | | P

Figure 45: BACS “Delete BACS Files” Function
6.5 Import BACS data

You can import files from the local hard disk or an USB stick via the “Import log files” button. Choose the
accordant BACS system and click the “Edit” button.

1 BACSYiewer (=]

File Edit Tools WYiew Help

;I q01 - Current selected BACS
BALS Device . -

a qo1 Select and configure BASC devices x|
i T
A par - |
g Edit BACS devicdl ., o For Folder 2=l B

r~ Mame and addr

Yoltage Select a Folder with BACS logfiles:
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Figure 46: BACS Import of Files
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Tip:

The transfer of the BACS log files into your local directory can be started automatically by a script command.
BACSView.exe —r <download_range_option> “<name of the device>"

This command will automatically download the latest BACS files to your local directory.

To link this command to your desktop, see the following screenshot

zl
Security | Details | Previous Versions |
General Shorteut | Comptibility

@ BACS Viewer

Target type: Application
Target location: BACS Ltilties

Target: ICS"-BACS\.'TEW exe + 2 "BACS at central unit”

Start in: I"C:'-Prnglam Files\BACS Viewer"

Shorteut key: INone

Run: INnrrnaI window j
Comment: I
Open File Location | Change lcon... Advanced... |

0K | Canced | mepy |

Figure 47: BACS Viewer script parameters for the automatic download

6.6  Starting BACS data analysis

Using the example of the voltage analysis we describe in chapter 6 the usage of the tools (zoom in, zoom
out, pan etc.).

After you have entered the network data of your first BACS system, click the « Choose a BACS... » button,
to open the data on your local hard disk.

6.6.1 Voltage Analysis with the BACS Viewer

Start with the voltage analysis (View Cell Voltage), because failures are easy to detect here and discharges
are simply visible. Afterwards we are describing the analysis of the impedance, temperature etc..

All described functions for the analysis of the voltages are present for the analysis of the temperature,
current and internal resistance too.

Choose “All Strings” to see all battery data of all strings on one screen. For further investigations you may
later choose only a special string number to reduce the amount of data displayed. “All Strings” is for a
general survey of all data.
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Figure 48: BACS String Selection

« View Cell Voltage » was selected. At “Show all values” you will see all available data on one screen. You
can define a time range or display only time period. Click the “Show chart...” button for the graphical display
to open.
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Figure 49: BACS Time Range Selection
NOTE: The function « Show data before year 2000 » is enabled by default. Any BACS data with timestamps

before year 2000 will automatically not displayed. If you do not have set a timeserver in your BACS
WEBMANAGER, than please disable this function to see BACS data before year 2000.
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Figure 50: BACS voltage analysis, showing alarm thresholds as red horizontal line

You can now see all battery voltages from the beginning of your timeframe and the alarm
thresholds for voltage as horizontal red lines. You may now zoom inside or highlight batteries using
the BACS Viewer functions as described further in this manual into chapter 6.6.2.

Discharge list

If the BACS viewer found discharges in the past, these will be display in the list “Discharge”. By clicking one
of these discharges in the list, you are guided directly to an analysis of this discharge process. The BACS
Viewer now shows a window of this discharge process from start until the power has returned.
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Figure 51: BACS Selection Discharge

In the following we show an example for such a “Discharge” analysis.
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Figure 52: BACS deepest discharge point shown are vertical red dotted line

In the figure above you can see such a “Discharge” analysis. The upper window shows start and end of the
discharge and the voltages of every single accumulator. At the vertical red dotted line the discharge has
ended. In the lower window the discharge end (position of the vertical red dotted line) is shown as column for
every accumulator. In this example you can see that accumulator no. 57 collapsed (compared to others), but
could be correctly charged / recovered again through Equalisation later.

This analysis tells you to keep an eye on no. 57 and the neighbour accumulators at next discharge and the
growth of impedance of this battery during the next 3-4 month has to be watched carefully.

In the “Discharge” window you may move the red dotted line to right or left with the mouse cursor, this shows
you directly the individual accumulator voltages at the point where you have moved the line.

To reset the red dotted line back to the end of the discharge, click the “Reset Discharge End Voltage” button
in the tools bar.

Like in any other BACS Window you can use the “Zoom” function for further analysis to find certain
accumulator curves for “highlighting” or to “isolate” from others.
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Ressy |

2345878 8MNZIMUIBBIIBED

Figure 53: BACS dashed vertical red line shows the end of this discharge process and related
voltages of every accumulator at this point
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6.6.2 Tool “Zoom-In”
You can use a mouse or a keyboard to zoom in charts.
You have several choices to zoom in:

e A, Select the desired axis in the “Tools Bar” and move the zoom slider up to zoom the area in the
center fo the BACS Viewer screen.

e B. Keep the “ALT” button and the left mouse button pressed and drag a box from left-top to right-
bottom, to zoom into this area. For zooming further in you can also use the mouse wheel or simply
drag another rectangle.

e C. Press the “ALT” button and left-click with your mouse into the area, which you want to zoom-in
centered.

e D. Press the “PLUS” (+) button on your keyboard to zoom the centered area.

6.6.3 Tool “Zoom-Out”
You can use a mouse or a keyboard to zoom out charts.
Execute one of the following steps:
e Select the desired axis into the “Tools Bar” and move the zoom slider down.

e Press the “ALT” and the “CTRL” button and left-click with your mouse into the area, which you want
to zoom-out centered.

e Press the “MINUS” (-) button on your keyboard.

6.6.4 Tool “Reset Zoom”

Click the “Reset” button in the “Tools Bar” to bring the zoom level back to the initial and you can start a new
analysis of the data again.
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Figure 54: BACS Tool « Reset Zoom »

6.6.5 Tool “Pan”

You can use a mouse or a keyboard to pan the area within the chart. To move/pan the area in the chart, you
have the following options:

e A. Click with the mouse button on one of the pan arrows into the “Tools Bar”, to pan the center of the
picture into the desired position.

e B. Use the arrow keys on your keyboard.

6.6.6 Tool “Identify Accumulators”

To identify the battery accumulator in the curve you are analysing you have to zoom in until you can move
the mouse cursor over the line and to the exact position which you want to see. Click the left mouse button,
as long as you keep the mouse button pressed, the mouse cursor will show the accumulator number,
date/time and measured value at the position on this curve.
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Figure 55: BACS coloured Module Identification

6.6.7 Tool “Suppress recording gaps”

The BACSViewer version 4.3.0.4 provides the feature to en- or rather disable the “Suppress recording gaps’
function. Gaps can occur, if e. g. the BACS Webmanager is rebooting.
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Figure 56: BACS Suppress Recording Gaps Feature enabled
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Figure 57: BACS Suppress Recording Gaps Feature disabled

6.6.8 Tool “Highlight Accumulators”

You can highlight the curve of a certain accumulator, if you select the desired one and mark it as “bold”.
Highlighting allows you now to see the behaviour of this accumulator compared to other accumulators within
the group. Keep the “SHIFT” button pressed and click on a single line/curve at the same time, to highlight or
rather mark it in terms of colour.

A highlighted accumulator shows itself as a bold curve/line now, while the others remain at normal size. See
into the figure below the highlighted accumulator as bold blue line.
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Figure 58: BACS “Highlight” Function
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6.6.9 Tool “Isolate Accumulators”

You can isolate accumulators in all charts, to be able to see only highlighted accumulators. After you have
highlighted the desired accumulator enable the ,Highlighted modules only” function into the “Tools Bar”. Now
all other accumulator curves are hidden and you see only this accumulator.

BACS 2-C20 REV 2.2.7 Testraum - BACS 2 - Type C20 - Configuration 2 - All Stnings - 64 Modules

uuuuuuuu

ogm [0 [ e

Reaty

Figure 59: BACS “Isolate” function, hiding all other accumulator lines

All “Tool Bar” or other functions which were described above for the analysis of the voltages, are identical
for the analysis of the BACS current, BACS temperature, BACS Equalisation and BASC impedance analysis.

2
6.7 Current Analysis (optional BACS_CS Current Sensor required)

Current analysis is identical to the procedure used for voltage or other values analyse, but it's an optional
sensor that provides such data. So you may not find these values in your BACS data, unless you have
installed the BACS_CS Sensors (optional). If a Current BACS CS Sensor is installed you can see the value
of the Amperes that are taken from this battery string during discharge and how much is taken in — during the
following charging process.
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Figure 60: Current curve of string 1 and 2 during discharge/charge

In the graphic above you can see a discharge and charge process, in the upper window you can see how the
voltages falls and then rises back during the recharge, in the low window you can see the current in Ampere
during this process. During the discharge the accumulators in string 1 and 2 show a max. Current of - 15A, in
the charge phase only up to + 4A, getting less by the time the accumulators reach their full charge level.
Negative values show a discharge and a positive value show a charge process. The discharge and charge of
both strings should be almost identical. If any string shows a far higher current during discharge than the
parallel string, then this is a signal that there may be a problem in one of the strings present. In this example
you can see that the discharge in string 2 is higher than in string 1, this is an effect which comes from
different accumulator types and qualities in these 2 strings, which is suboptimal.

6.8 Temperature Analysis with the BACS Viewer

Temperature analysis is identical to the procedure used for voltage or other BACS values. Since every BACS
module has a temperature sensor on board, you can very precisely see how much accumulator temperature
rises during a discharge and following charging process. A rise of temperature of + 10° to + 40° may be
regarded as “normal”’ at a discharge process under high load, but after the accumulators have been fully
recharged the temperature should be back at the normal level, before the discharge began.

Watch out if you receive temperature alarm emails or messages! If accumulators get corrupted, they
signalize this in a constant increasing heat of the accumulator. So if any battery show constantly a rise in its
temperature, check immediately if the measurement is correct — and if so, be alarmed if this accumulator
temperature rises significantly faster and higher than other accumulators within the group. This maybe a
signal that a “thermal runaway” could happen on this battery, which requires immediate action.
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Figure 61: Battery temperature rise and fall due to environmental influence or discharges

In the picture above you can see that the battery temperature goes up and down due to the outside
temperature (day/night temperature change). Peaks in temperature may come from discharges/charges, but
as long as after the temperature goes down again within 8-10 hours after discharge, the effect of the outside
temperature is visible, not any battery thermal problem.

Since outside temperature may change drastically in a battery room or cabinet, you should set the alarm
levels accordingly. Only if the battery temperature increases steadily, over 40 ° and more, than you have to
react immediately because this indicates a thermal runaway.

o ATTENTION: Observe the accumulator temperature up to 12 hours after discharging ! Ongoing at
discharging « thermal runways » could occur directly, massive increase of the temperature at damaged
accumulators, which could lead to a fire. The danger of a battery break down and damage of the system is
very high up to 12 hours after discharging. Afterwards a battery group can be seen stable and can be
integrated into the normal alerting. Until then be careful and react immediately by cut-off of the charger, if the
accumulator temperature increase instead of being constant or rather decrease after the discharging. Also if
no noticeable problems were visible into the voltage during discharging, it can mean anyhow, that the
accumulators can be alter in a short time and may show a massive increase of the 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 short. Otherwise react immediately and switch off the charger!

Besides watching extreme temperatures during discharge/charge, you can also see in which environmental
conditions these accumulators have operated in general. If accumulators are constantly kept in rooms with
more than 25°Celsius, than you have to expect a drastically reduction of the total battery life, unrewarded if
BACS is installed or not. BACS may extend the lifetime of such batteries, but the higher the temperature of
the battery room is, the less the BACS Equalisation can show a positive effect on the lifespan of the
accumulators. Try to keep accumulators cool you will gain the most out of the BACS management
functionality.

o Advice: Batteries are classified by the manufacturers in service life. Therefor the « EUROBAT »
standard is used in Europe. Thus accumulators with « Eurobat 12+ » are designed for 12 years and more. In
addition the manufacturers declare the exact date, e. g. 15 years. All details are valid at 20°C. If the
temperature is 10°C higher, the corrosion will boost massive and the value has to be cut in half, that means
of the 15 years remain 7,5 years of prospective service life only. At 40°C the service life would be less than 4
years and at 50°C only 6 months. For this reason it is important to monitor the temperature of the
accumulators, to induce an earlier exchange at steady high temperatures.

o Advice: It is required, that the charging voltage has to be changed, per degree Celsius temperature
increase or rather decrease of the value of 20°C, to reach the stated lifespan of the accumulators from the
manufacturer. Generally lead-based accumulators take effect, an increase of 0,03V per degree Kelvin (-
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272,15°C) has to be effected, if the temperature change. Example: An accumulator was stated with a
sustainment charging of 13,52V at 20°C. If the environment temperature is 25°C now, that means, that this is
a decrease of the charging voltage of 0,15V.

6.9 Rl Impedance Analysis with the BACS Viewer

“‘RI” means Resistance Impedance and is showing the BACS data for electrical resistance, also called
impedance.

Impedance is interesting in understanding the long terms performance of an accumulator and is the only
relevant data which will give you a feedback about the accumulator health during charging phase or no load.
Battery voltage is not a measurement for identifying weak accumulators as long as the charge is running or
no load is applied. Unfortunately this is exactly the situation you find in any UPS or other battery operated
appliance — the accumulators are under maintenance charge and do not carry any load — without discharging
the accumulators at a high load you cannot distinguish good accumulators from bad ones. But such a
discharge always has the risk that these bad accumulator fail — and the system collapses in seconds, or
even worse — the system showed correct voltages during the discharge while being watched, but in the
following charging phase these accumulators which survived the discharge are now defect and will cause a
collapse of the system the next time.

The only way to find out if an accumulator is good or bad is measuring its impedance in a certain “voltage
windows” and over a long period of time.

Impedance increase is a hormal process of any accumulator over the time and is an indicator for the aging of
accumulators. Rising impedance is also an indicator for loss of active material, short circuits across the
plates, corrosion on the positive grid, dry-out and sulphation. So through impedance history you can see
many accumulator problems although the charge is active and without the risk to make the system collapse.
A fast rise of impedance warns you also for the following problems beside those mentioned above, like
thermal runaway. Additionally the Impedance is a quality index for the accumulator within your group. If all
accumulators come from the same source and having the same production date and quality, than they
should not differ very much regarding impedance. In the picture below you can see that these accumulators
differ considerably, most are at 20 mOhm, but there are several with 30 and more, increasing much faster
than the others. This is an indication for several defect accumulators within this system, although the battery
voltage did not show any problems.
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Figure 62: Increase of impedance showing aging of batteries and defects

Generally the overall Impedance of your accumulators should not increase more than 5% per year, if you
keep it in a controlled climate and with an ideal charger. If temperature is not stable, many discharges or
false charging operations occurred, than this increase will be faster and your battery life will be shortened.
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Generally the impedance curve in BACS should show an almost horizontal line, so you should not see any
major change for 90% of the battery life — unless there is a problem.

In the picture above you can see that accumulators which are OK do not show any significant increase, while
others do have this effect, and rise faster than the others.

The absolutely measuring value (numeric value) RI in milliohm does not describe the state of an accumulator
directly. Because the manufacturers of the accumulators are measuring the RI with different measuring
devices, the values are comparable only, if identical measuring devices were used and the environmental
data (temperature, accumulator voltage) were the same. Since this is almost never the case, the absolutely
measuring values in milliohm, which are determined from BACS, are not always comparable with the data
from the manufacturer. Exception: The HIOKI measuring device “Battery Hightester’ model 3554 determines
almost identical measuring results at correct handling like BACS, but these models only. Other HIOKI models
determine other absolutely measuring values, but proportional to the BACS values identical.

The difference of the RI measuring within the accumulators is more important as the absolutely measuring
value. The tighter the measuring values match (e. g. all accumulators got a measuring value +/- 10%), the
better the state. The farther the accumulators are apart and the more this difference is increasing, the worse
is the state of the accumulators, which got more worse proportional to the initial value at the start-up.

Basic rule: An increase of the RI during normal operation from the start (baseline) within less than 30% is
tolerable. More than this is critical and change of the battery should be considered.

Example: The majority of an accumulator group is between an area of 3,5 and 6,5 milliohm. At exceeding of
8,45 milliohm (6,5 milliohm + 30%) of an accumulator, an alarm level should be set, to check this
accumulator.

o Advice: The first RI measuring starts earliest 15 minutes after reboot. The delay is implemented to
avoid false measurings, because of not yet harmonized voltages. 2nd, 3rd and 4th measuring takes place 15
minutes later, after 60 minutes the system will measure impedance only once per 24 hours.

6.9.1 Rl Impedance Analysis with the BACS Viewer Baseline

The BACS Viewer version 4.2.0.0 provides the Baseline function for the support of the impedance analysis.
This function displays the change of every accumulator since the start of the measurings (limited through the
selected time range). The following figure displays an optimal RI baseline, with a difference of just +1,5%
increase.
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Figure 63: Impedance Baseline with small change

The following figure displays the baseline (dotted line) where the green battery Rl has increased +11,6% and
is now withing the warning area (10% to 30%).
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Figure 64: Impedance Baseline with course into warning area

The next figure displays a baseline with a difference of +95,7%. This is abnormal and may indicate, that a
wrong measuring was made within the selected time range. Please select a shorter time range for the
analysis and see if now a reasonable value is found and compare this with other batteries in the same time
frame.
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Figure 65: Impedance Baseline with Measuring Error
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Figure 66: BACS Equalisation Chart, showing the effect of Equalisation on accumulator No. 59, avoiding
overcharge.

Equalisation is a GENEREX patented “care” function to avoid damage to accumulators through over or under
charging.

The level and the duration of the Equalisation power is display via the BACS Viewer as shown in Fig. 51. A
system that only requires the Equalisation process for just a short time period is a good system or a well-
balanced system. That means that the accumulators are not drifting very much and should be in a good
shape.

How Equalisation works: Figure 51: You can see how the Equalisation process works with this example.
The light blue battery curve, marked with red arrows above, shows that this battery wants to rise over 13,5 V.
The figure below displays the Equalisation current on this battery of 100% as long as this battery receives
too much charging voltage. BACS module connected to this accumulator tries to prevent this risk for
overcharging with full performance. At 5 p.m. the other batteries have now increased their own voltage level
and are now also fully charged, so that the Equalisation current of the light blue battery can be reduced. At
midnight the light blue battery requires just a small amount of Equalisation current and now behaviours like
the other accumulators. Here you can see how the Equalisation process protected this accumulator from
being overcharged for 12 hours.

If the Equalisation process continues for a long time then the BACS system will counter steer constantly
against the battery charger to avoid overcharge or undercharge of certain accumulators. This is a “normal”
process and very common the more accumulators that are formed into a group. The more accumulators that
are in a group, the more the probability to have several accumulators outside the voltage level which is not
“ideal” and require extra charge or discharge. If such accumulators are not equalised, they would drift away
and may get damaged by sulphation (undercharge) or dry out (overcharge). This problem is eliminated by
the BACS patented Equalisation and the graphic above shows the results of this “repair work” on every
accumulator.

Equalisation is only active during the charging phase, e.g. at 12 Volt accumulators starting beyond 13.2 Volt.

BACS starts at 12 Volt batteries with its treatment only if some batteries do not follow the charging levels like
the majority of other accumulators.
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Equalisation is set “active” as default in a BACS system. The better the accumulators are, the less the
amount of Equalisation power to keep them in the optimal capacity.

Permanent Equalisation: Equalisation is an automated process, controlled by the BACS WEBMANAGER.
Although this it is normal that the more accumulators that are in a group, the more Equalisation power is
required, it should be kept in mind that a constant “counter steering” of BACS may also show a general
problem with the charger or one or more accumulators which BACS will not overcome and additional
maintenance action should be taken.

Such a problem may be the so-called “permanent Equalisation”- this is a system where all accumulators
show constantly a high Equalisation power (almost all acumulators > 80% Equalisation for more than 2-3
weeks). If Equalisation is constantly counter steering, it may be a that a defect accumulator is within this
group which cause such a malfunction of the charger. Please check the charger or do a discharge of the
batteries to see if there are any acumulators which collapse earlier than others or show high impedance. If
such batteries are found, please remove these from the system as soon as possible to lower the Equalisation
power and avoid a permanent Equalisation over 80%.

BACS supplies always a minimal Equalisation, even if all batteries are perfect. So in the Equalisation Status
at the Web browser you may see a grey icon, which indicates that actually the Equalisation power is less
than 50%. Any Equalisation over 50% will be displayed as green so make the “care” process visible. Ideal
would be that all batteries do not need more than 50% Equalisation, but the more accumulators you have in
a group, the more you have to tolerate that Equalisation is necessary.

7. Other Menues in the BACS VIEWER
7.1 Menu FILE

Print
In the Menu FILE you can setup your printer to print your analysis reports to a local printer.

7.2 Menu EDIT/Settings
rSettings @

FTP Export | Equalizing | Recording gaps
Prozy settings Aukosync
Use proxy Do Autosync after

skart of BACSViewer
Address:

Part: | 21

[ (o] 4 ]l Cancel || Help |

Figure 67: BACS Viewer Menu Edit/Settings
7.3 Menu FTP

If you want to use a proxy server, you can define its parameter in the “FTP” page.

7.4 Menu EXPORT

If you want to store the data as CSV file on your hard disk, to be able to import the data into an external
program, just use “Export”. The export function will create a CSV file which consists of all values for this time
range (temperature, impedance, temperature, Equalisation power and current.)
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Figure 68: BACS “Export” Function to CSV file format

I™ Equalizing

7.5 Menu Equalisation

Because the behaviour of every single accumulator is different, dependent of the battery capacity (other
measuring of the internal resistance and limitation of the Equalisation current), it is easier for the operator, if
the BACS Viewer internally corrects these adjustments automatically to make accumulator installations of
different capacities comparable. If you enable the “scale Equalisation values” (default is on) than the BACS
Viewer shows in the screen “Equalisation” all values relative. So e.g. If you have a small battery where the
BACS module limits itself its Equalisation power, the BACS viewer shows up to 100%, identical to the display
of the Web browser interface. If you disable “scale Equalisation values” than the BACS Viewer shows the
absolute value. This will show now that a BACS module provides only 20% of its Equalisation power at small
capacity accumulators. Example: At 7A batteries you will see at “ON” up to 100% Equalisation power, at
“OFF” you see the real value, the limitation of max. 20% of the available Equalisation power only.

This makes the comparison with other accumulator capacities easier since you have not to consider caring
about the different amounts of Equalisation power anymore, the BACS Viewer always shows you the
systems identically if you keep “scale Equalisation” on.

7.6 Menu Recording Gaps

The BACSViewer version 4.3.0.4 provides the feature to en- or rather disable the “Suppress recording gaps”
function. Gaps can occur, if e. g. the BACS Webmanager is rebooting.

NOTE: The function « Show data before year 2000 » is disabled by default. Any BACS data with timestamps
before year 2000 will automatically not displayed. If you do not have set a timeserver in your BACS
WEBMANAGER, than please enable this function to see BACS data before year 2000.

. Settings

FTP Equalizing | Recording gaps

==

|:| Suppress recording gaps

Suppress gaps of more than 60 minutes,

[ show data before year 2000,

[ OF ][ Cancel ][ Help ]

Figure 69: BACS Recording Gaps

7.7 Menu View

Automatic scaling of X and Y axis. You can scale the ordinate with the “Fixed Scaling” function (default is
on). If this function is enabled, BACS VIEWER will display automatically only BACS values between the
configured limits of alarms.
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If no limits are found in your BACS data, then the display may be “empty”. To get your data visible, please
disable this function.

If you disable this function, all available BACS data are displayed and you have to use the ZOOM in function
manually for scaling.

™, BACSYiewer
File Edit Tools | View | Help

] Status Bar

_ BACS Device | Z‘ MNavigation bar

gl

Figure 70: BACS “Fixed Scaling” Function on/off

8. BACS Status

You can review the most recent actions or alarms in the STATUS windows. All alarms are shown as text
entry with the timestamp of its occurrence.

!, BACS¥iewer _1al x|

File Edt Tools View Help

F& b B[ qo1 - Status

Cont | String | Time stamp | Status
Yoltage . 1 1 19.07.2010 09:20:33 Charging
View Cell Voltage 1 1 17.07.2010 00:36:36 Discharging
1 1 16.07.2010 035935 Charging
% 1 1 16.07.2010 00:53:55 Discharging
View Sum 1 1 15.07.201013:00:31 Charging
: Volkage 1 1 15.07.201012:40:11 Charging, Vaolt out of range
% 1 1 12.07.2010 09.06:16 Charging
1 1 10.07.2010 06:38:36 Discharging
Current . 1 1 05.07.2010 09:16:55 Charging
1 1 03.07.2010 06:44:34 Discharging
Temperature 1 1 02.07.2010 16:49:10 Charging
T 1 1 02.07.201016:26:07 Discharging
RI 1 1 02072010 16:02:22 Charging
M 1 1 02.07.201015:47:44 Charging. Yolt out of range
Jizi 1 1 21.06.201016:22:13 Charging
Equalizing - 1 1 21.06.201015:41:52 Charging, Imp. out of range
1 1 21.06.2010 13:54:35 Charging
_Stats . 1 1 21.06.2010 09:29:53 Charging, Imp. out of range
Vigw Status 1 1 21.06.2010 09:09:36 Charging
a_l 1 1 15.06.2010 16:47:40 Charging. Imp. out of range
1 1 17.06.2010 10:44:53 Charging
1 1 17.06.2010 08:08:47 Discharging
Help . 1 1 09.06.2010 08:53:20 Charging
1 1 09.06.2010 08:33:16 Charging, Volt out of range
1 1 05.06.2010 09:35:35 Charging
=l | |
Ready \ |

Figure 71: BACS “View Status” Overview page showing all events and alarms on this system

9. BACS® Accessories
9.1 BACS® BUS CONVERTER Il

Figure 72: BACS BUS CONVERTER I
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This is the BACS CONVERTER Il model, built from 2007 to 2008. Input Power range 9-18V, min. 800mA.
Default power supply is 12V 800mA for installations up to 160 BACS modules. For larger installations please
provide a power supply with 1.5A.

The power supply should not be shared with other devices to avoid false measuring. Please avoid using a
switching power supply type, transformer type to direct supply from a Battery would be ideal.

DBSUB 9 Port: BACS CONVERTER offers a DSUB 9 service port to work with the BACS PROGRAMMER
Software (for Windows). The PC cable is not included, please use a 1:1 standard RS232 cable, see layout
below.

BACS Bus Converterll Computer
~
3 3
5 5
l\"‘-‘_ DSUBS-Male _,) o DSUBS-Female

Figure 73: PIN Layout CS121 Config-Cable to Windows PC with BACS Programmer Software

o Attention! This service port is only functional, if the BACS WEBMANAGER COM3 is not connected!

9.2 BACS® BUS CONVERTER Il

Figure 74: BACS BUS CONVERTER Il

This is the BACS CONVERTER Il model built from 2009. Input Power range 12-18V, min. 800mA. Default
power supply is 12V 800mA for installations up to 200 BACS modules. For larger installations please provide
a power supply with 1.5A. The BACS CONVERTER Il “Plus” has additionally an internal RTC real-time clock
on board as a backup timeserver. If no timeserver is available into your network environment, you can
manually set the system time. Click the “timeserver” button into the BACS WEBMANAGER Configuration

menu and enter the desired parameter.

Set System Time Manually

Timezone: (GMT+01:00) Amsterdam, Berlin, Bern, Rome, Stockhaolm, Vienna -
Date&Time: Date: g -~ Dec 2010 -
Time: 11 « 28 - N -

update BACS RealTimeClock

Set System Time

Figure 75:; Set System Time manually
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The power supply should not be shared with other devices to avoid false measuring. Please avoid using a
switching power supply type, transformer type to direct supply from a Battery would be ideal.

This BACS Bus Converter 3 provides 2 inputs for the BACS bus cables to create a ring from the first to the
last module. Through this the cable length can be shorter and the power supply of the standard power supply
supplies not up to 200 modules.

Mini 8 Port: BACS CONVERTER offers a Mini 8 service port to work with the BACS PROGRAMMER
Software (for Windows). The Original BACS / CS121 Configuration cable requires and adapter before it can
be used with this service port. This adapter can be ordered separately, or you may design such an adapter
yourself.

BACS Bus Converter [l Computer
2
3
4
5
MiniCing OSub9-Female
e

Figure 76: PIN Layout CS121 Config-Cable to Windows PC with BACS Programmer Software

o Attention! This service port is only functional, if the BACS WEBMANAGER COMa3 is not connected!

9.3 BACS® SPLITTING BOX

Figure 77: BACS SPLITTING BOX

The BACS SPLITTING BOX is a assive splitter for BACS communication cable and can be used for the
optimization of the cable lenghts and for the creation of an optical pleasant wiring. In addition to the
extension of the 2 BACS bus inputs at the BACS CONVERTER for e.g. the bonding of BACS DC Current
Sensors. We recommend to use the BACS SPLITTING BOX, if you want to connect more than 50 BACS
modules into the BACS bus.

9.4 BACS® CSxxx Current Sensors

Figure 78: BACS_CS300 and BACS_CS_500 DC current sensor
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Description & Functions:

The BACS_CSxxx Current Sensor is a measuring unit for the integration into the BACS Il bus system. This
unit provides the measuring of the string current into the negative or rather positive range of a battery circuit
and displays the data in Ampere.

The active measuring value will be displayed via the web-interface, the BACS Il Webmanager showing the
,BACS Status” of the string (Fig.62). The measuring values will be stored sequentially in the history files and
this data can then be used later for system analyze and performance interpretation by using the BACS
Viewer software.

String 1 String 2
Module Volt. Temp. Resist. Equalize S5tate | Module Volt. Temp. Resist. Equalize State
No.| [V] [FC]  [mQ] {ON) No.] [V] [FC] [mQ] (ON)

1 1352 195 2012
2 1353 206 19.31
3 1354 195 1998
4 1355 212 2090

1 1355 19.0 2810
2 1356 195 2557
3 1356 195 2391
4 1355 200 2408
5 13.

Current [A] 25 Current [A] 24

S1 S1

on on

ol Pl

off off

Figure 79: BACS_CSxxx

Assembling:
The BACS_CSxxx Current Sensor is designed for DIN Rail mounting

Bus Connection:

The BCAS CSxxx sensors (one or more units) should be connected to the BACS CONVERTER via a
separate communication bus cable. Do not mix a BACS_CSxxx Current Sensor into the same
communication bus string where BACS Modules are connected.

Connect the ,X1%-RJ10 socket of the BACS_CSxxx Current Sensor with any BACS bus-cable to the ,battery
bus“of the BACS CONVERTER or rather an input of the BACS SPLITTBOX. Please reserve one of the 2
Inputs “battery bus” at the BACS CONVERTER or if occupied, at the BACS SPLITTBOX for the BACS
Current sensor bus to avoid conflicts with the BACS C modules and to get a clear signal at longer cable
lenghts. You can connect up to 8 BACS_CSxxx Current Sensors on this bus. Use the « X2 » for the
connection to the next BACS_CSxxx Current Sensor.

Battery Circuit Connection:

Put the cable of the battery circuit you want to measure through the transducer ,W1“ on the BACS CSxxx
Current Sensor. Check to make sure the cable is place in the unit in the correct direction to measure the flow
of current (see marking of the BACS_CSxxx Current Sensor, Fig. 63)!
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Addressing:

The BACS_CSxxx Current Sensor can be addressed via the DIP-Switch ,S1“. The string number and the
address will be defined via the switch setting of the switches. The measuring value will be displayed below
the string number (see Fig. 2). The BACS Il Webmanager detects the connection of the BACS CSxxx current
sensors and will automatically monitor and display the measuring value for each of the strings accordingly
the position of the DIP SW. Please note, that it is required to enable the function « BACS CS Current Sensor
connected » into the BACS Configuration menu.If you want to change the setting of the switch into operating
mode, it is required to disconnect the power supply via detaching of the bus connection, so the new string
number will be active. See the following table for switch settings and their string allocation:

S1/1: | S1/2: | S1/3: | S1/4: String Number:
off off off off 1
on off off off 2
off on off off 3
on on off off 4
off off on off 5
on off on off 6
off on on off 7
on on on off 8
off off off on 9
on off off on 10

Status LED:

When green LED on the BACS_CSxxx Current Sensor is flashing it indicates that power is available. The
green LED is constantly on if the device was detected by the BACS Webmanager and measuring values are
transferred (normal operation). If the communication to the BACS Webmanager is interrupted, the LED will
start flashing after 60 seconds to indicate that there is communication problem.

Diagram of BACS CSxxx Current Sensor Type CS Il (Build Year 2009):

w1

to Battery to
Plus(+)Pole UPS/Charger

— '6’ -

$1

3Es

X1 X2

Figure 80: BACS_CSxxx Typ CS_lI
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Diagram of BACS CS Il xxx Current Sensor Type CS Ill (Build Year 2010):

to
UPS/Charger

W1
|| LED
g2 O
i
X1 | x2 31
EEEE[

Figure 81: BACS_CSxxx Typ CS_llI

o Attention: If BACS_CSxxx Current Sensors will be refitted, please note, that the power
supply of the BACS BUS CONVERTER or rather BACS WEBMANAGER BUDGET Il is a

controlled (stabilized) 12V power supply. The feeding has to be stable (+/- 0,5V) !

9.5 BACS® Control Cabinets Type 1 -4
The BACS Control Cabinets are ready to install cabinets with up to 6 BACS WEBMANAGER and
the accordant power supplies, so that only one power feed and one network cable is required. The
cabinets simplify the assembling and provide through their integrated displays into the front door
even into closed state a quick overview of the system.

Figure 82: BACS Control Cabinet
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10. BACS FAQ

In this chapter we describe well known problems you may encounter during installation or
configuration of BACS. We regularly update this chapter as a feedback to solutions for well known
problems.

Frequently Asked Questions

Problem: BACS modules are not able to address or rather not available.

Solution: If you get problems with the addressing of the modules, so the problem might be a not well-fitting
B2BCRJxxx cable. Disconnect the B2BCRJxxx cable out of the module with the address prior of the
incorrect one and check, if the 4 metal reeds are located at the same level into the body of the RJ10
connector. If not (e. g.: because of oblique connection of the cable), please correct it while pulling down the
metal reeds until they are located at the same level and so the pressure at the BACS cable is equal.
Furthermore you should change the B2BCRJxxx cable, because it might be incorrect too and thus the metal
reeds are not located right. In case of doubt please change both, the module and the cable, because to limit
the source of defect.

Problem: BACS modules are not able to address or rather not available.
Solution: The B2BCRJxxx cable is another source of defect. Please check optical, if the 4 wires are in sight
at the plug. If not please change the cable, because an adjustment is not possible.

Problem: The battery will be discharged, if BACS is connected.

Solution: If the BACS modules from hardware revision 1.4 will not be polled from the BACS Webmanager
for a longer time (between 9 to 16 hours), the BACS modules will switch into “Sleep Mode”, to reduce the
power consumption (the remain consumption is 6-8mA per module). We refer, that a long off-time (more than
2 months) might be enough to discharge the accumulators. We recommend, at a longer off-time, to
disconnect the modules from the batteries, until the accumulator will be able to reconnect to the charger. If
BACS modules from hardware revision 1.4 and higher are in the “Sleep Mode”, they need up to 5 minutes to
“awake”. That means the BACS Webmanager needs to send signals for a longer time to them, until the
modules will be back in operation mode, displayed by their LEDs. The duration of the process depends of the
amount of accumulators in the string (generally between 1 to 5 minutes). You can speed up the process, if
you disconnect the BACS modules from the measuring cables for a short time and reconnect them. After that
the BACS Webmanager will be back in operating mode.

BACS modules prior of hardware revision 1.4 possess no “Sleep Mode”, so that an inclusion is allowed with
disconnected BACS modules only.

Problem: The BACS module displays less voltage clearly, than the truly value of the battery.

Solution: This suggests that a broken BACS measuring cable. Check the measuring cable on a second
accumulator. If the failure is now not apparent anymore, then replace the BACS measuring cable.

Problem: The BACS modules are not able to address at the end of a string.

Solution: Take the modules at the beginning of the string or rather take the BACS Webmanager and the
BACS Converter nearby of the appropriate modules to obviate to big cable lengths. If you are now able to
address the modules, then the BACS bus cable is too long and a BACS Splitting Box should be inserted or it
is required to optimize the cabling, to reduce the total length of the BACS bus cable.

Problem: Communication problems to the BACS modules.
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Solution: It could be last 45 seconds per module, until the “BACS Communication Lost” alarm will be
triggered.

Problem: BACS modules signal system- or false alarms.

Solution 1: You are using the wrong power supply or rather the power supply is without transformer. The
power supply, which is a known problem: MW (Mean Well) GS18E15-P1J/ 13-16V / 1,38-1,12A

Solution 2: The power supply is too weak. The default scope of delivery is a 500mA power supply (for up to
100 BACS modules). From 120 modules you need an 800mA power supply, 1A up to 200 modules, 1,4A up
to 256 modules. You need 5mA per BACS module.

Problem: All BACS modules head into addressing mode. You are able to get the first module via
pressing of the addressing button from the addressing mode (red fast flashing) into normal condition (green
constantly), but the address will not be assumed, the response into the web-browser of “refresh” will not be
send and the modules remain on address 1.

Reason: At least one BACS bus-cable is damaged at PINs 3 and 4 (address return line).

Solution: Act step-by-step, at first exchange the BACS bus-cables from module 1 to 10 and re-address
them. If okay, than the next 10 modules etc., until the fault will occur.

Problem: BACS shows red status LED communication lost. Why does it take so long before such an event
is visible on the BACS screen?

Solution: If communication breakdowns to the BACS modules occur, it will last 45 seconds per module, until
the ,BACS Communication Lost“ warning will be displayed

Problem: BACS modules or sensors fall off; adhesive glue/bonding is not strong enough

Solution: This is a problem which is mostly caused by too much tension on the BACS module or
Temperature sensor due to the BACS measuring cable or the position of the BACS module at the battery
(mostly if BACS module or Temperature sensor is not mounted on top of battery). If you can not release the
tension on the cables or change the position of the BACS module so that gravity cannot detach the modules,
than you have to use additionally a glue to fix the sensors on the battery.

For cleaning and scouring of the battery cabinet please use only solvents recommend by the battery
manufacturer. If you cannot find any of such recommendations at your battery manufacturer, we recommend
to use a solvent like the HOPPECKE product “Battery Clean® or similar.

To fix the BACS Modules and Temperature sensors with glue, we recommend using a high quality silicone
rubber compound.

Problem: The BACS WEBMANAGER does not find all modules and starts extremely slow. After the start-up

has finished, the BACS Status page shows at one (or more) modules a BLUE Status Icon and no measuring
data, while on others it shows a RED Status Icon, also without measuring data (see Screenshot below, left):

62



Module Volt. Temp. Resist. Equalize State
No.. M [°C] [mQ] (ON)

1 1399 211 2300

2 1305 210 2302

3 1421 200 2364

| 5 na n.a. n.a.
g

7 1327 206 2457
8 1373 2089 2454
9 1417 211 2408
10 1288 195 2425
1" 211 2348
12 1297 210 2237
13 1301 218 2331
14 1377 210 2319
15 1431 207 2393
16 1324 210 2249
17 1407 206 2334
18 1321 209 2368

I 20 na. n.a. n.a.

FA e U 7

22 1309 208 2320
23 1299 206 2394
24 1298 207 2348
25 13.01 208 2313
26 1305 202 2409
27 1298 204 2294
28 1324 198 2449
29 1343 205 2304
30 1342 195 2278
3 13241 210 2295
32 1343 202 2283

s s g e o
ble §da Jow Higory Bockmadks Jeols Help

UPS s on Bypazs. Generst Alarm
Somsor Statux: € € € BACS Status: @ Alarm BACS is curn

BACS waiting for

commands...

Solution: This shows that there are at least 2 modules with a double address in the BACS Bus. In the
screenshot above, the double address is at number 20. Disconnect all BACS modules from the BACS Bus
and connect only the modules (one after the other), which are shown with a RED Status Icon. Check now
with the BACS SETUP page, Manual Mode, function “BACS Address Search Tool” (marked red in the BACS
CONFIGURATION screen above, right side), which address the connected module has. If the address is
wrong (double), correct it with the function “BACS Setup Manual Tool” in the same BACS CONFIGURATION

page.

Problem: After the reboot of the BACS WEBMANAGER, unreachable BACS C-Modules are displayed
during initialization.

BACS Module Status
Loading BACS

String 1

String 2

String 3

String 4

Solution: Check the wiring of the “Unreachable Modules” (like the above example 13 to 24).

Problem: The access to the BACS data with the BACS Viewer is not possible. An error occurs, that a
password was not set and you can not click the password menu button.

Solution: This might be a problem with the Toshiba Password Manager. It is required, that this manager is
disabled for the operation with the BACS Viewer.

Problem : The BACS status displays a « Equalisation Error » for a BACS-C-Module.

Solution : This alarm occurs, if a BACS module delivers more Equalisation power than designated. This is a
fault of the module. It is required to exchange this module, to avoid more damages.
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Problem : You can not select a value for the voltage difference into the BACS Configuration menu « BACS
Module & Alarm Settings ».

- Configuration
UPS Model & Systemn
Metwork & Security
LED Display
RAS Configuration BACS Module & Alarm Settings
BACS Configuration
Scheduled Actions Choose Module Type I ca 'l
SHMP
EMail
) Warning Levels: Min Max
Timeserver
COM2 & AUX Yoltage |1 050 W |1 410 W
SensorManager
B TS Temperature |1 0.0 °C ISD.DD °C
Save Configuration = Impedance [5.00 ma [f500 mo
+ Logfiles
Alarm Levels: Min Max
+ Web Links Voltage EETY; flaze v
Temperature 5.00 ' I35.DD °C
Impedance 5.00 ma |au.uu mQ
Enable Max. Voltage Difference i @

Solution : The web-browser versions Internet Explorer 8.0 and Mozilla Firefox 3.5 and higher are required.
Problem: Accumulator exchange at a BACS system

Solution: If accumulators are damaged and have to be exchanged and therefore older accumulators will
remain into the system, please note, that the new accumulators should be implemented fully charged or a
discharge on all accumulators has to be executed to start a boost charge on all accumulators. Reason :
Accumulators, which are not fully charged, will be charged through the EQUALISATION extra, but this will be
done with a few charging current only. This may result in a not optimal removal of sulfatings and a not fully
charged battery. A discharge on asll accumulators will cause a strong charging phase afterwards so that
Equalisation can perform better on this new accumulator. The new accumulator will reach a full charge
shortly and will stay in this state through the EQUALISATION.

Problem: The BACS battery history will be overwritten at BACS Budget devices.

Solution: The memory is dynamic and its logging period depends on the amount of batteries and the
amount of occuring alarms or rather dischargings. If more than 20MB or 365 days are reached, the old ata
will be overwritten. Please save and delete the BACS log files regularly (see chapter 6.4).

Problem: Error code of the BACS C-Module from REV. 3, date of manufacture 10/2011: During insertion of
a BACS C-Module no LED is shining (sleep mode). As recently as the BACS bus is active, the BACS C-
Modules awake and display, depending on the address status, a slow red flashing LED or a green LED
(static, if polling into the bus, flashing, if no polling into bus). If the BACS C-Modules get their first bus signal
and awake during a new installation, it is required, that they all display a slow red flashing LED (address = 0).
If a LED displays a static red LED, than an error occurred at the temperature sensor.
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Misplaced Temperature Sensor
{Human Error)

Falsch herum eingelegter
Temperaturfiihler

Correct placed Temperature Sensor, but missing Component
Richtig herum eingelegter Fiihler,
allerdings nicht bestiickt !

10kOhm = OK

Solution: Open the module and check the temperature sensor into the housing (with measuring device,
resistance between the poles should be 10kohm for the status OK, Okohm is damaged).

Other error cause : Wrong assembling of the temperature sensor (see following figure) or contact problems
with the main plate via gold contact.

BACS C Module with a defect Goldcontact at
temperaturesensor connector

Problem: The red LED at the BACS C-Module is shining steady.

Solution: That is an indication for a damaged temperature sensor or that the sensor got no contact to the
board or the detector itself is damaged (normal operation of the LED, if okay and address « 0 » = red
flashing).

Appendix

A. BACS buscabeling —technical description and examples

The BACS System use spezial buscables in different lengths (Product No. B2BCRJxxxx) to connect the
BACS C-Modules together. To provide failure-free operation the buscables should be short as possible and
not be install parallel to the powercables of the load. At battery systems with more than 70 batteries it's
necessary to use a SPLITTINGBOX. With a SPLITTINGBOX it’'s possible to split the buscabeling radial with
a certain number of modules. Detailed examples you'll find below in this description. The SPLITTINGBOX is
optionally available and is not included in the shipment of the BACS WEBManager Starter Kits.

65



Modul1  Modul2 String 1 Modul Modul x

@.@. e s s e e e @.@.

Converter SpéigLng
String 2
C c C
String 5
B C C C

The picture above shows the maximum of 255 BACS modules for one BACSWEBMANAGER. The maximum
number of modules per string depends on the sum of the buscable length between the modules (C), the
length of the buscable from the SPLITTINGBOX to the first module (B) and from the BusConverter to the
SPLITTINGBOX (A).

String means here not the batterystring but the busstring of the BACS modules. This means for example a
batterystring with 136pcs. of 2V blocs will be seperate in more busstrings which will conected all to the
SPLITTINGBOX. The maximum number of modules per busstring is declared with (x) and specified in the
following table.

If there are existing fewer batteries than in picture above, only the number of busstrings will reduce, the
number of the modules (x) per string will not change. At the total number of the modules less than (x) only
one busstring will be build up and so the SPLITTINGBOX is not necessary.

The BACS buscables are available in lengths of 25cm, 40cm, 70cm, 1,5m, 3m, 5m and 10m. The lengths of
25cm and 40cm are designed for the connections between the modules and the higher lengths to connect
the battery levels (70cm and 1,5m) together and also for the connection from the BUSCONVERTER to the
SPLITTINGBOX or rather to the first module (1,5m, 3m, 5m and 10m).
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Possibility configurations
total quantity length length length min. quantity max. quantity of
modules buscable C | buscable A | buscable B | of busstrings | modules per string (x)
1-450 25cm = Bm 1.5m 1z a0
1-450 25cm 10m 1.5m 1z a0
1-450 25cm 15m 1.5m 1z a0
1-40 40cm =Am 1.5m 12 a0
1-450 40cm 10m 1.5m 1z a0
1-450 40cm 15m 1.5m 1z a0
50 -100 25cm = Bm 1.5m 22 a0
A0 —100 2hcm 10m 1.5m 2= a0
50 -100 25cm 15m 1.5m 22 a0
50 -100 40cm = Bm 1.5m 22 a0
50 -100 40cm 10m 1.5m 22 a0
50 —100 40cm 15m 1.5m 2= a0
100 =150 25cm = Bm 1.5m 3 a0
100 =150 25cm 10m 1.5m 3 a0
100 =150 25cm 15m 1.5m 3 a0
100 —150 40cm =Bm 1.5m 3 a0
100 =150 40cm 10m 1.5m 3 a0
100 =150 40cm 15m 1.5m 3 a0
150 -200 25cm = Bm 1.5m 42 a0
150 —200 25cm 10m 1.5m 4= a0
150 -200 25cm 15m 1.5m 42 a0
150 -200 40cm = Bm 1.5m 42 a0
150 -200 40cm 10m 1.5m 42 a0
150 -200 40cm 15m 1.5m 42 a0
200 - 256 25cm = Bm 1.5m 5% a1
200 - 256 40cm = Bm 1.5m 5% a1

2 The quantity of strings could be increased if necessary but notice that the maximum quantity of modules
per string will not be exceed. This could be accomplished by evenly distibuted modules to single busstrings
from the SPLITTINGBOX. If you have more then 5 busstrings you have to use a second SPLITTINGBOX.

B. Hoppecke Monitoring Screws

Advice: HOPPECKE offer a monitoring screw set for their accumulators at the HOPPECKE order number:
7142000421. This set is designed for Voltage measuring only. To make this screw set also usable for BACS
with Impedance measuring, you have to replace the original 8mm screw against a 10mm V2A screw and
washer to insure a firm connection to the HOPPECKE battery monitoring screw.

If you use the standard screw with 8mm there is the potential problem that the plastic
coat gets softer over the years or through temperature change so that the screw is no
longer tight. This will have an effect on the impedance measurement and may cause
false alarms.

Please note for replacing the original HOPPECKE screw 8mm you may use our Product
code “BACS_HOP” which consist of:

e BACS eyelet M5
e Spring washer (A5 V2A)
e M5 x 10mm hexagon pole screw (V2A)

Tightening torque: 5mm screws with 5 — 7 Nm

We recommend that any isolation plastic caps get changed for a proper cable installation.
\




In this example we recommend to arrange a hole from above.
The tension of the plastic cap should not be affected and the grip
of the monitoring screws is ideal.

Quick Guide Cable Assembling at Rack Batteries

Stray the BACS measuring cable between the accumulators backwards. The BACS module should be
mounted at the top of the accumulator (see fig. 60). The BACS measuring cable should be passed around
the covering, so that no voltage leading pieces are able to jut out of the cap.

[ 1]

Figure 83: Cable Assembling at Rack Battery

C. Installation Instruction external Temperature Sensor from BACS Rev. 3.x

The BACS module from Rev.3.x up has a temperature sensor for detecting the battery temperature which is
integrated on the bottom side of the housing. If the BACS module is mounted on the surface of the battery
this temperature sensor is directly contacted to them.

If it's not possible to mount the BACS module Rev.3.x directly on the surface of the battery or you want to
measure the temperature on another position you can use the optionally external BACS temperature sensor
(BACS_TS). The external BACS temperature sensor (BACS_TS) is at the end of a 23cm long wire and will
be connected to the already exiting pin on the BACS module Rev.3.x board.

To connect the external BACS temperature sensor (BACS_TS) please follow the instruction below:

e Disconnect all measuring -and bus cables from the BACS module

e Open the housing by levering the marks with a screwdriver carefully :

o

e Quarry out the rated break point carefully (forcipes, long-nosed pliers, etc.):
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e Connect the plug of the temperature sensor to the pin on the BACS module Rev.3.x Board:

e Stick the upper -and under part of the housings together:

The external temperature sensor (BACS_TS) will be detected automatically at the next start of the BACS

module and is active. The in the housing of the BACS module integrated temperature sensor will be
deactivate automatically.

D. Storage of the BACS Webmanager Configuration

69



After you have finished your configuration, we recommend to store the configuration files. Via the “Save
Configuration” menu and “Backup CS121 Configuration”, you can store the common UPS configuration file

(upsman.cfg) and via “Backup BACS Configuration, you can store the BACS configuration file (bacs.ini).

CS121 Configuration Manager

Cancel Recent Changes
Reset all changes and reload the saved settings.

Save Configuration
Write all changes to flash memaory. Changes will be used after the next reboot.

O W

Backup C5121 Configuration

Backup BACS Configuration

Store a backup of the configuration on your local harddisk. (Use right mousebutton and "save target as™)
MNOTE: For UPLOAD older config files to new firmware versions please contact support.

Reboot
Rebootthe C5121 without saving configuration changes.

Save, Exit & Reboot
Write all changes to flash memaory and reboot the CS5121. (Please be patient after clicking here)

Q| o

Figure 84: Backup Configuration
If you want to update the BACS Webmanager firmware version and it might not be able to keep your old
configuration, you can transfer the stored files via FTP into the flash folder of the BACS Webmanager. Enter
the following into a web-browser:

ftp://IP address of the BACS Il Webmanager Budget/flash

PN ____________ W .
C®- A i/ /192,168 200 25l v |45 Fm

GDCngC G+ IZ| Los geht's! {»5‘}' E‘ - | 7 Lesezeichenw @U blockiert ** C

Wl [@Frp directory /flash at192.168.200.25 ] ] fa - v = - [} Page -
|

FTP directory /flash at 192.168.200.25

To view this FTP site in Windows Explorer, click Page, and then click Open FTP Site in Windows Explorer.

Up to higher level directory

(;5;15;2012 10:44 1,031 bacs.ini

05/15/2012 10:44 28 bacsrec.dat

07/18/2007 06:51 650 display.ini

07/18/2007 06:51 650 display default.ini

01/01/1980 12:00 45 ftp accounts.txt

05/15/2012 10:44 Directory http

04/23/2012 07:03 144 languages.ini

06/28/2007 02:12 34 logfile.ini

05/15/2012 10:44 Directory logfiles

12/05/2007 06:48 2,277 modbus.ini

05/15/2012 05:41 1,438,334 project.hec

04/27/2007 01:34 3,548 rccmd.pem

04/27/2012 02:02 375 redirect.ini

06/18/2004 0B:29 4,202 sentrymsg.dat

(o01/01/1980 12:00 13,918 upsman.cig )

05/15/2012 10:44 0 upstrm.dat

05/14/2012 05:57 69,132 upstyp.ups.gz

05/15/2012 08:43 6 version.txt

01/01/1980 12:00 682 Rlarmlog

01/01/1980 12:00 15,373 Datalog

01/01/1980 12:00 13,325 ExternalDevicelog

01/01/1980 12:00 0 ScheduledJobsLog

Figure 85: BACS Webmanager FTP-Connection
E. Updating of the BACS Firmware

You should check if there are any firmware updates for your BACS WEBMANAGER available on a regular
basis. To find out your actual BACS firmware version see at “System & Network Status”.
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S ENERE

Device Status:

€ UPS STATUS OK

AUX Status: © © © ©

CS121 Hardware BACS Il Webmanager BUDGET
€S121 Firmware

C8131-SNMP v 4.07.16

HyNet0S Rel. 2.4.1.22(pduc) - Jul 25, 2003
I"Target Server Rel. 2.4.1.11(pduc) - Jul 25, 2008

DRIVER Generex C5123-32MB4M Rel. 2.4.1.18(pduo) - Jul 25, 2008
Loader; BODTCS123-32M54M, ROMHVkrsion: 2.3.13(pduc) - Jun 12, 2008

UPS Manufacturer  Powerware

Sensor Status: © © ©

BACS Status: € OK

System Info & Network Status

Location

System Name €8-121

System Contact

Attached Devices UPS protected devices
System Time 26.08.2008 12:31:25

Uptime 13 days 21 hours 16 minutes 19 seconds

UPS Model No UPS model defined Total Uptime Approx. 24 days 23,6 hours
Accu Manufacturer COMRELEEE SN

Accu Type ;:::e“ Installation

fccutosstion Accu Installed by

MAC Address 00-03-05-18-00-5E Telnet Server on
Network Speed  AUTO HTTP Server on
IP Address 192.168.222.202 Upsmon Server on
Subnet Mask 255.255.255.0 Use RCCMD2 Traps Yes
Default Gateway 192.168.222.100 SNMP Server On
DNS Server 0.0.0.0 Use SNMP Coldboot Trap No
EMail Server not configured Use SNMP Authentication Trap No
Time Server 192.168.202.8 Modbus Server On

Figure 86: Web Interface System Information

Click the ,Firmware Update” button in the menu “Web Links” to check, if an update is available.

CS121 Status
System & Network Status
Device Status
Device Functions
AUX & SensorMan Status
BACS Status

Configuration
UPS Model & System
Network & Security
RAS Configuration
BACS Configuration
Scheduled Actions
SNMP
EMail
Timeserver
COM2 & AUX
SensorManager
Events / Alarms
Save Configuration -l

Logfiles
AlarmLog
ExternalDevicelog
ExternalDevicel og Chart
UPS Datal.og
UPS Datal.og Chart

Web Links

Online Manual

Firmware Update

Device Status: ( UPS STATUS OK

AUX Status: @

€00

Sensor Status: © € ©

BACS Status: € OK

Firmware Update Page

Device:

OEM Id:

Your version:
Latestversion:

BACS Il Budget

4.07

No newer firmware available. Update is not possihle)

Version History

Version 4.07:

08.07.2008

Version 4.06:

07.07.2008

BACS Updates:
- Further improvement of weasured impedance values (especially for C20 v1.2.26).

FW 4.07 - BACS II Budget
BACS Bugfixes:

- System alarm may have toggled on / off during a module's connection-lost condition.
- A4 high number of modules with connection-lost condition may have caused a reboot.

FW 4.06 - BACS II Budget

Figure 87: Web Interface Firmware Update Page

In the main frame appears the message “No newer firmware available...”, which means the BACS
Webmanager Budget is up to date. You can see in the version history, what changes have conducted in the

last update.

If you read a message in green letters like “Feature upgrade only”, than you may upgrade if any of the
features look important for you, but you may also keep the system running on the actual firmware level. At
any red message e.g. “Critical update” or similar text, please download and update your system as soon as

possible.

Update is an easy, automated process which uses the local network to update your BACS WEBAMANGER.
If you update any BACS Webmanager and BACS battery data is found, you receive a warning message and
you may download and save these files during the update process.
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/B Flash Wizard 2

— . d—

gy, Attention | BACS battery logfiles found | -

| |
Q Press OK to open an FTP connection and download
the BACS logfiles to your harddisk.

Import theze logfiles into your BACS YIEWER software
to secure a consecutive battery history. If you have

a support contract for your batteries please forward
theze logfiles to your battery service company.

Pleaze note that if you delete thesze files you may

—

Cancel | aK |

Click here for product information ..
[v Keep existing device configuration [ Use secure flash mode (FTP)

< Funick Weiter = Abbrechen Hiffe:

Figure 88: Firmware Update Warning

If you have already downloaded these files recently, than you may ignore this message and click CANCEL to
continue the update without saving BACS history files.

o Advice: Please note, that you may lose the battery guarantee, if you delete these BACS files. Please
check your warranty conditions for your batteries if such a BACS history is part of the warranty agreement.
Besides downloading the BACS log files through the BACS VIEWER, you may also use any FTP client at
port 21 (TCP) to download the files manually.

To import such manually downloaded files into your BACS VIEWER Software please check “Import BACS
Data” in this manual.

F. Storage of Batteries with BACS

If you want to store batteries with BACS modules, please be aware that this increases the natural self-
discharge of batteries. If BACS modules hardware revision 1.4 are polled from the BACS WEBMANAGER
for a longer time (between 9 to 16 hours), these BACS modules will switch into a “Sleep Mode”, to reduce
the power consumption (the remaining consumption in sleep mode is 6-8mA per module). Please note that at
a long off-time (more than 2 months) even this small consumption might be enough to discharge the
batteries. We recommend, at a long off-time, to disconnect the modules from the batteries, until the batteries
will be able to reconnect to the charger. If BACS modules from hardware revision 1.4 and higher are in the
“Sleep Mode”, they need up to 5 minutes to “wake up”. That means the BACS WEBMANAGER needs to
send signals for a long time to them, until the modules will be back in operation mode, displayed by their
LEDs. The duration of the process depends of the amount of accumulators in the string (generally between 1
to 5 minutes). You can speed up the process, if you disconnect the BACS modules from the measuring
cables for a short time and reconnect them. After that the BACS WEBMANAGER will be back in operating
mode.

BACS modules prior of hardware revision 1.4 do not have a “Sleep Mode”. These modules have to be
removed from the power source to avoid deep discharges if the battery charger gets switched off.

If you want to store batteries or the battery charger is disconnected for a longer time, please note that you
should also disconnect the BACS WEBMANAGER.

G. BACS Events/Alarms Description
‘ Event ‘ Description
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BACS started

Battery monitoring started

BACS Discharging Phase

Battery discharging

BACS Charging Phase

Battery charging

BACS System Alarm

Module communication is lost and the system is in Alarm
mode! Reactimmediately!

BACS System Alarm off

Module communication restored

BACS Voltage High Alarm

BACS Voltage High Alarm

BACS Voltage High Alarm off

BACS Voltage High Alarm reset

BACS Voltage Low Alarm

BACS Voltage Low Alarm

BACS Voltage Low Alarm off

BACS Voltage Low Alarm reset

BACS Temperature High Alarm

BACS Temperature High Alarm

BACS Temperature High Alarm off

BACS Temperature High Alarm reset

BACS Temperature Low Alarm

BACS Temperature Low Alarm

BACS Temperature Low Alarm off

BACS Temperature Low Alarm reset

BACS Resistor High Alarm

BACS Resistor High Alarm

BACS Resistor High Alarm off

BACS Resistor High Alarm reset

BACS Resistor Low Alarm

BACS Resistor Low Alarm

BACS Resistor Low Alarm off

BACS Resistor Low Alarm reset

BACS Voltage Diff High Alarm

Voltage difference between single batteries to high

BACS Voltage Diff High Alarm off

Voltage difference between single batteries okay

BACS Battery Breaker open Alarm

Battery breaker open, no battery protection active!

BACS Battery Breaker open Alarm off

Battery breaker closed

BACS Equalisation Error Alarm

Equalisation error

BACS Equalisation Error Alarm off

Equalisation error reset

BACS Voltage High Warning

BACS Voltage High Warning

BACS Voltage High Warning off

BACS Voltage High Warning reset

BACS Voltage Low Warning

BACS Voltage Low Warning

BACS Voltage Low Warning off

BACS Voltage Low Warning reset

BACS Temperature High Warning

BACS Temperature High Warning

BACS Temperature High Warning off

BACS Temperature High Warning reset

BACS Temperature Low Warning

BACS Temperature Low Warning

BACS Temperature Low Warning off

BACS Temperature Low Warning reset

BACS Resistor High Warning

BACS Resistor High Warning

BACS Resistor High Warning off

BACS Resistor High Warning reset

BACS Resistor Low Warning

BACS Resistor Low Warning

BACS Resistor Low Warning off

BACS Resistor Low Warning reset

BACS General Alarm

General failure/alarm, check website BACS for details

BACS General Alarm off

General failure/alarm reset

H. BACS Il SNMP MIB Overview

Variable

oD

bacsSettings

1.3.6.1.2.1.335.1

bacsModuleTypes

1.3.6.1.2.1.335.1.1

bacsNumStrings

1.3.6.1.2.1.33.5.1.2

bacsNumBatteries

1.3.6.1.2.1.33.5.1.3

bacsBattCap

1.3.6.1.2.1.335.1.4
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bacsLogRatel

1.3.6.1.2.1.33.5.1.5

bacsLogRate2

1.3.6.1.2.1.33.5.1.6

bacsResistPollRate

1.3.6.1.2.1.33.5.1.7

bacsBattAlarmLevel

1.3.6.1.2.1.33.5.1.8

bacsBattWarnLevel

1.3.6.1.2.1.33.5.1.9

bacsTemperatureLowAlarm

1.3.6.1.2.1.33.5.1.10

bacsTemperatureHighAlarm

1.3.6.1.2.1.33.5.1.11

bacsVoltageLowAlarm

1.3.6.1.2.1.33.5.1.12

bacsVoltageHighAlarm

1.3.6.1.2.1.33.5.1.13

bacsObjects

1.3.6.1.2.1.33.5.2

bacsNumModules

1.3.6.1.2.1.33.5.2.4

bacsModuleTable

1.3.6.1.2.1.33.5.2.5

bacsModuleEntry

1.3.6.1.2.1.33.5.2.5.1

bacsModulelndex

1.3.6.1.2.1.33.5.2.5.1.1

bacsModuleVoltage

1.3.6.1.2.1.33.5.2.5.1.2

bacsModuleTemperature

1.3.6.1.2.1.33.5.2.5.1.3

bacsModuleBypass

1.3.6.1.2.1.33.5.2.5.1.4

bacsModuleResistance

1.3.6.1.2.1.33.5.2.5.1.5

bacsModuleState (see definition
below)

1.3.6.1.2.1.33.5.2.5.1.6

bacsAlarms

1.3.6.1.2.1.33.5.3

bacsAlarmPresent

1.3.6.1.2.1.33.53.1

bacsAlarmTable

1.3.6.1.2.1.33.5.3.2

bacsAlarmEntry

1.3.6.1.2.1.33.5.3.2.1

bacsAlarmID

1.3.6.1.2.1.33.5.3.2.1.1

bacsAlarmDescr

1.3.6.1.2.1.33.5.3.2.1.2

bacsAlarmTime

1.3.6.1.2.1.33.5.3.2.1.3

bacsWellKnownAlarms

1.3.6.1.2.1.33.5.3.3

bacsAlarmSystemError

1.3.6.1.2.1.33.5.3.3.1

bacsAlarmResistWarn

1.3.6.1.2.1.33.5.3.3.2

bacsAlarmResistAlarm

1.3.6.1.2.1.33.5.3.3.3

bacsAlarmVoltage

1.3.6.1.2.1.33.5.3.3.4

bacsAlarmTemperature

1.3.6.1.2.1.33.5.3.3.5

bacsTraps

1.3.6.1.2.1.33.54

bacsTrapAlarmEntryAdded

1.3.6.1.2.1.33.54.1

bacsTrapAlarmEntryemoved

1.3.6.1.2.1.33.5.4.2

BACS Module State Definition:

Event Dezimalwert
Ok 0
General Alarm 1
Communication Lost 2
Voltage High 4
Voltage Low 8
Temperature High 16
Temperature Low 32
Resistor High 64
Resistor Low 128
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Equalisation Error (Modul EQ
defekt) 256
Voltage Warn High 512
Voltage Warn Low 1024
Temperature Warn High 2048
Temperature Warn Low 4096
Resistor Warn High 8192
Resistor Warn Low 16384
'SNMP MIBs - Result Table |
MIB Tree Name/OID
@ .. IF-MIB.iso.org.dod.internet sysDescr.0 CS5121v 4.29.15
[ |, RFC1213-MIB.iso.org.dod.internet.mgmt.mib-2 bacsAlarmsPresent.0 0
[ |, UPS-MIB.iso.org.dod.internet.mgmt.mib-2.upsMIB bacsModuleState. 1 0
[~ | SNMPv2-MIB.iso.org.dod.internet 2048
= .. BACS2-MIB.is0.0rg.dod.internet.mgmt.mib-2.upsMIB.bacs2 2048
- |, bacsSettings 512 |
- |, bacsObjects bacsModuleState. 5 0
- bacsNumModules bacsModuleState.6 2048
=) [ bacsModuleTable bacsModuleState. 7 512
=3 bacsModuleEntry bacsModuleState.8 0
& bacsModuleIndex bacsModuleState. 9 512
-\ bacsModuleVoltage bacsModuleState. 10 0
bacsModuleTemperature 11 2048
) bacsModuleBypass bacsModuleState. 12 16384 |
{8 bacsModuleResistance bacsModuleState. 13 2048
= ) bacsModuleState. 14 0
[ |, bacsAlarms bacsModuleState. 15 2048
@ |, bacsTraps bacsModuleState. 16 2048
(- |, UPSMAN.iso.org.dod.internet.private.enterprises.upsman bacsModuleState. 17 0
bacsModuleState. 18 2048
bacsModuleState. 19 512
bacsModuleState. 20 2048
Name bacsModuleState bacsModuleState. 21 2048
OID .1.3.6.1.2,1,33.5.2.5.1.6 bacsModuleState. 22 2048
MIB BACS2-MIB bacsModuleState. 23 512
Syntax NonNegativeInteger bacsModuleState. 24 0
Access read-only bacsModuleState. 25 0
Status current bacsModuleState. 26 0
Defval bacsModuleState. 27 2048
Indexes bacsModuleIndex bacsModuleState. 28 2048
Desa The module alarm (0=no alarm, 256=System Failure, 512=Volta¢d |bacsModuleState.29 16896
bacsModuleState. 30 2048
bacsModuleState. 31 0
bacsModuleState. 32 0
bacsModuleState. 33 0
bacsModuleState. 34 2048
bacsModuleState. 35 2048
bacsModuleState. 36 2048

Figure 89: BACS SNMP Polling

l. BACS MODBUS Parameter

Standard BACS — Address Description

Note: the max. number of BACS Modules requestable through MODBUS is 256.

Note: “Type U/S”: this defines whether the answer has an algebraic sign (math. +/-) or not. U means

“‘unsigned”. S means “signed”, this answer may be positive or negative.

Address [TypeFunctionName Description Length

1000 Uu 33/4 <RESERVED> Reserved, do not use *4 1

1001 Uu 33/4 <RESERVED> Reserved, do not use *5 1

1000 Uu B/4 BACS_ALARM ... BACS Alarm Flags (see alarm flag 1
definition below) *6

1003 Uu B/4 <RESERVED> Reserved, do not use 1

1010 S B/4 STRING_01_CUR String 1 current in Ampere [A] 1
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1011 S 3/4 <RESERVED> Reserved, do not use 1

1015 S [3/4 STRING _02_CUR String 2 current in Ampere [A] 1
1055 S B/4 STRING_10_CUR String 10 current in Ampere [A] 1
1060 S [8/4 MODULE_001_ TEMP  [Module 1 Temperature in Celsius [°C] 1
(see Temfjasdfashfklashf)
*1
1061 S [B/4 MODULE_001_VOLT [Module 1 Voltage in Volt [V] 1
*2
1062 S [3/4 MODULE_001_ IMPC  |Module 1 Impedance in milliOhm 1
[mQ] *3
1063 u @3/4 MODULE_001_ ALARM [Module 1 Alarm flags 1
*6
1064 S [3/4 MODULE 001 EQ Module 1 Equalizing in Percent [%] 1
1065 S [3/4 MODULE_002_ TEMP  |Module 2 Temperature in Celsius [°C] 1
*1
... |MODULE_x until No. 256.
2335 S 3/4 MODULE_256_ TEMP  |Module 256 Temperature in Celsius 1
[°C] *1
2336 S [3/4 MODULE_256_VOLT |Module 256 Voltage in Volt [V] 1
*2
2337 S [8/4 MODULE_256_ IMPC  [Module 256 Impedance in milliOhm 1
[mQ] *3
2338 Uu §3/4 MODULE_256_ ALARM [Module 256 Alarm flags *6 1
2339 S [3/4 MODULE_256_EQ Module 256 Equalisation in Percent 1

[%]

Note: A value of -1 or -9999 means: This value is currently “Not available” (“N/A”).

*1 - Temperature value definition:

Temperature T in °C T = % eg. T=ZET_
0xXX > 0 bis 255

OX7F 127 => 24,5°C

0x80 128 => 25°C

0x81 129 => 25,5°C

25

*2 - Voltage value definition:
Voltage U in V Wert /1000

e.g. Voltage U in vV = 12825/ 1000 = 12,825 V

*3 - Impedance value definition:
Impedance Zin mQ Wert /100
e.g. Impedance Zin mQ = 4372/ 1000 = 43,72 mQ

*4 — Address 1000 MODBUS/SNMP (hexadecimal) (decimal)
BACS_STATE_NONE 0x0000

0
BACS_STATE_RUNNING 0x0001 1
BACS_STATE_CONNECTED 0x0002 2


hakanssondi
Markering


BACS_ STATE_MODULE_LOST 0x0004 4

BACS_STATE_DISCHARGING 0x0008 8
BACS_STATE_CHARGING 0x0010 16
BACS_STATE_DISCHARGING_STOPPED 0x0020 32
BACS_STATE_FLOAT_CHARGING 0x0040 64
BACS_STATE_EQUALISATION 0x0080 128
BACS_STATE_SYSTEM_FAILURE 0x0100 256
BACS_STATE_VOLTAGE_OUTOFRANGE 0x0200 512
BACS_STATE_TEMPERATURE_OUTOFRANGE 0x0400 1024
BACS_STATE_RESISTOR-OUTOFRANGE 0x0800 2048
BACS_STATE_MODULE-ADDRESSING 0x1000 4096
BACS_STATE_MODULE-SEARCHING 0x2000 8192
BACS_STATE_MODULE-INITIALIZING 0x4000 16384
BACS_STATE_MODULE-POLLING 0x8000 32768
*5 — Address 1001 MODBUS/SNMP (hexadecimal) (decimal)
BACS_STATE-GENERAL-ALARM 0x0001 1
BACS_STATE-VOLTAGE-DIFF-HIGH 0x0002 2
BACS_STATE-BATTERY-BREAKER-OPEN 0x0004 4
*6 — Address 1002 Alarm Flags MODBUS/SNMP (hexadecimal) (decimal)

BACS_ALARM_NONE 0x0000 0
BACS_ALARM_GENERAL_ALARM 0x0001 1
BACS_ALARM_COMMUNICATION_LOST 0x0002 2
BACS_ALARM_VOLTAGE_HIGH 0x0004 4
BACS_ALARM_VOLTAGE_LOW 0x0008 8
BACS_ALARM_TEMPERATURE_HIGH 0x0010 16
BACS ALARM _TEMPERATURE_LOW 0x0020 32
BACS_ALARM_RESISTOR_HIGH 0x0040 64
BACS_ALARM_RESISTOR_LOW 0x0080 128
BACS_ALARM_EQUALISATION_ERR 0x0100 256
BACS_ALARM_VOLTAGE_WARN_HIGH 0x0200 512
BACS_ALARM_VOLTAGE_WARN_LOW 0x0400 1024
BACS_ALARM_TEMPERATURE_WARN_HIGH  0x0800 2048
BACS_ALARM_TEMPERATURE_WARN LOW  0x1000 4096
BACS_ALARM_RESISTOR_WARN_HIGH 0x2000 8192
BACS_ALARM_RESISTOR_WARN_LOW 0x4000 16384
BACS ALARM_MODREV_INCOMPATIBLE 0x8000 32768

J. BACS Maintenance

Generally the BACS Webmanager firmware should be updated in regular terms. Check the "firmware update

link" for new versions.

Critical updates are shown in red, feature updates are shown in green. The BACS measuring cables and
BACS bus communication cables require no maintenance. In case a fuse is blown in the BACS measuring
cables, the complete cable has to be replaced. The BACS C modules itself should be kept clean and dry. In
dusty or humid environments the BACS cabinets and the PCB inside should be cleaned in regular terms with

compress air.

Blow compressed air through the ventilation holes from both sides for some seconds to remove infiltrated

dust or dirt through the opposite ventilation holes.
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Figure 90: BACS C Module Top View

After several years operation in dusty/dirty environments the temperature sensor board may lose contact. To
remove this problem disconnect the BACS C sensor from the measuring cable and open the BACS cabinet.
Remove the BACS main board and clean the contacts between temperature sensor board and main board.

Clean the dust box underneath the main board and re-assemble the cleaned C module.

Figure 91: BACS C Module Main Board and Dust Box

K. CS121/BACS WDP - Watchdog & Powermanager

The CS121 WDP is an optional Watchdog & Powermanager piggyback board for the CS121/BACS series. It
is a separate chipset, which can be attached to a CS121/BASC and it works as a Hardware watchdog to
reset (cold boot) the processor, if a heartbeat signal is not received in an interval of 60 seconds.

Watchdog function: The watchdog starts 5 minutes after the CS121 has rebooted. If then the Watchdog

does not receive within 120 seconds no alive signal from the processor, it will disconnect the power supply
for a reset.
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Powermanager function: Additionally this device checks the input power supply and blocks the startup of
the processor until the power supply is stabilized and has reached at least a level of 8 Volt. This avoids
startup problems at non stabilized power supplies or other power supply problems in UPS slots.

This product is designed to work as add-on for all CS121 based products with an internal connector such as
all BACS WEBMANAGER BUDGET, CS121 SC,L,SCM,LM and the CS121 BUDGET series with 16MB
flash ROM built after 2010.

Installation: To mount the CS121WDP Piggy Board on the CS121 Board, be sure, that the power supply is
disconnected. Plug the CS121WDP Board on the CS121-Board like in the below pictures. The Piggy Board
runs without any configuration and starts his functions immediately after connection. For using the Watchdog
functionality, a firmware release after FW 4.28 is required. The Powermanager function is not depending on
any FW level.

| f _
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\

Figure 93: CS121/BACS WDP connecting PINs on a CS121/BACS board — top view
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