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DISCLAIMER

NEXTY= reserves the right to make changes without further notice to any products herein. AeX7Y=
makes no warranty, representation or guarantee regarding the suitability of its products for any
particular purpose, nor does AeX77Y= assume any liability arising out of the application or use of any
product, and specifically disclaims any and all liability, including without limitation consequential or
incidental damages. “Typical" parameters which may be provided in AéX77%= data sheets and/or
specifications can and do vary in different applications and actual performance may vary overtime. All
operating parameters, including “Typicals", must be validated for each customer application by
customer's technical experts. AéX77= does not convey any license under its patent rights nor the
rights of others. AéX7¥= products are not designed, intended, or authorized for use as components in
systems intended for surgical implant into the body, or other applications intended to support or
sustain life, or for any other application in which the failure of the AéX7¥= product could create a
situation where personal injury or death may occur. Should Buyer purchase or use NéX77= products
for any such unintended or unauthorized application, Buyer shall indemnity and hold AéX77= and its
officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs,
damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim
of personal injury or death associated with such unintended or unauthorized use, even if such claim
alleges that NéX7¥5 was negligent regarding the design or manufacture of the part.

The Customer should ensure that it has the most up to date version of the document by contacting its
local AeX77= office. This document supersedes any earlier documentation relating to the products
referred to herein. The information contained in this document is current at the date of publication. It
may subsequently be updated, revised or withdrawn.

All Trade Marks recognized. Specifications and information herein are Subject to change without
notice.
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1 Safety information

The instructions in this manual are not intended as a substitute for proper training or adequate
experience in the safe operation of the equipment described. Only qualified personnel should work on
this equipment after first becoming thoroughly familiar with all warnings, safety notices, and
maintenance procedures contained herein and on the devices. The successful and safe operation of
this equipment is dependent on proper handling, installation, operation, and maintenance.

Only authorized repair or replacement parts shall be used in this equipment.

All installation instructions must be strictly followed.

Hazard statement definitions

Indicates an imminent hazardous situation which, if not avoided, will result in death
or serious injury.

Indicates an imminent hazardous situation which, if not avoided, could result in
death or serious injury.

Indicates an imminent hazardous situation which, if not avoided, may result in
minor or moderate injury

ACAUTION

HAZARDOUS VOLTAGE.

CAN CAUSE DEATH OR SERIOUS PERSONAL INJURY.

Batteries and battery cabinets contain potentially lethal voltages. To avoid electrical shock or burn,
turn of main and control voltages before performing installation or maintenance. Batteries are
energized even when AC power has been disconnected.

RISK OF EXPLOSIVE GASSES.
Batteries generate explosive gasses during normal operation, and when discharged or charged.

WHEN YOU WORK NEAR LEAD-ACID BATTERIES:

1. Someone should be within range of your voice or close enough to come to your aid if you
have an accident.

2. Have plenty of fresh water and soap nearby in case battery acid contacts skin, clothing, or
eyes.

3. Wear complete eye protection and protective clothing. Avoid touching your eyes while
working near a battery. If battery acid contacts your skin or clothing, wash immediately with
soap and water. If acid enters an eye, immediately flood the eye with running cold water for at
least 10 minutes and get medical attention as soon as possible.

4. Be extra cautious when handling metal tools around a battery. If you drop a metal tool near a
battery it might spark or create a short circuit between the battery terminals and some other
metal part. Either event may cause a dangerous electrical shock hazard, a fire, or even an
explosion.

5. Remove all personal metal items such as rings, bracelets, necklaces, and watches when
working with a lead-acid battery. A lead-acid battery can produce a short-circuited current
high enough to weld a metal ring or other piece of jewelry, causing a severe burn.
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2 Acronyms

Acronym Definition

BM BATTMASTER® Monitoring System

RF Radio Frequency

CuU Central Unit

DAM Data Acquisition Module

IDAM | (current) Data Acquisition Module

DAMs Data Acquisition Modules (DAM and IDAM)
Ri Internal resistance of lead acid battery

Al Acquisition interval

uSD Micro Secure Digital card

3 System description

BATTMASTER® is a wireless battery monitoring system that measures and logs the voltage, internal
resistance, temperature and current of lead acid batteries (2, 6 or 12 V nominal voltage) as individual
blocks or within a battery string. It can operate as a standalone system or in conjunction with a

PC/LAN.

The modular architecture of the system has the benefit to be easily customizable to log other
parameters on request (i.e. pressure, humidity, etc.).
BATTMASTER® is composed of 4 components:

CU (Central Unit): Collects and stores the DAM and
IDAM data, manages the communication with the PC
and sends SMS/E-Mail notifications.

DAM (Data Acquisition Module): Measures the
voltage, temperature and internal resistance of the
battery and stores the most significant data until the
next reading by the CU. All data are time stamped.

Figure 2: DAM
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IDAM (Current Acquisition Module): Measures the
current of a battery or a string of batteries, in
conjunction with a Hall effect current clamp (factory
provided). It stores the most significant data until the
next reading by the CU. All data are time stamped.

Figure 3: IDAM

BATTMASTER® Application Software: Used to
configure and monitor the system using an USB or
Ethernet connection. It consists of a user friendly GUI
(Graphical User Interface), a data base (DB) and a
communication module.

Figure 4: Application screen

A typical system is composed by one CU, one IDAM for each string of batteries and one DAM for
each battery. A simple system composed of only one string of batteries is shown below. Each CU
supports up to 1024 (50 for lite version) DAMs and 64 IDAMs.

DAM

© | cu o) IDAM

Mobile phone

Battery E\ PC
= |RFlink e |usB

10/100Mb Ethernet

Table 1: Symbols legend

o,
a——
-

e
o
—

r Charger/Load )

L )

Figure 5: Typical configuration
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4 Features and benefits

Increases safety and reliability for critical applications

Reduces the maintenance costs

Increases battery lifespan

Provides consistent information useful for battery life prediction

Eases the installation and operation

Allows integration with other systems

Ethernet connectivity allows remote monitoring

Allows automatic SMS and E-Mail notifications

It is customizable for other parameters logging (i.e. pressure, humidity, etc.)

5 Functional description

5.1 Measured parameters

Each DAM continuously measures the following battery parameters:
D Voltage: Sampling rate of 10 ms.
D Temperature: Sampling rate of10 ms.
D Internal resistance (Ri): Periodically, at 1...168h interval, user settable.

The IDAM continuously measures for each string of batteries:
D Current: charge or discharge, sampling rate of 10 ms.
D Discharge cycles: see 85.5.

5.2 Alarms and events

Battery parameters values that are exceeding specific thresholds (user settable) are triggering alarms
(e.g. over/under voltage, over/under temperature, etc).

The events are all the situations that produce a change of the system status (e.g. power on,
communication errors, etc).

Alarms and events are always time stamped.

See also §9.

5.3 Most significant data concept and acquisition intervals

By using a filtering algorithm, the most significant values (minimum, maximum, average voltage
and temperature, last Ri measured value, discharge cycles and out of limit voltage,
temperature alarms) of all logged data within the Acquisition Interval (Al) are stored in the DAM
memory and transmitted to the CU periodically.

The user can set an Acquisition Interval (Al). Al is the interval between 2 data uploads by the DAMs
to the CU. After uploading the data, the DAMs memory is erased and a new set of significant data is
built for the following upload.

The minimum recommended value for Al is 1h, because the batteries are slowly changing systems
and there is no need of overloading the database with repetitive information. The minimum Al value is
limited automatically by the system in proportion with the number of batteries. The system guarantees
that no significant data will be lost, independently of the Al value.

In case of an alarm the DAM sends the relevant data immediately, without waiting for the pre-set Al
timing.
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5.4 Internal resistance measurement

Battery internal resistance (Ri) is measured periodically by means of a controlled AC load present in
the DAM. Ri sampling interval represents the time between 2 Ri measures (user settable). Ri
measures starts only if the specific battery is not in an alarm status and it is fully charged.

5.5 Discharge cycle count

A discharge cycle is counted if the string discharge current is higher than the threshold current set for
a time longer than the threshold time set. The Thresholds are set in the String configuration as
explained in 87.4.1.

5.6 User Interface

The BATTMASTER® software application allows the user, by means of a friendly graphical interface to:
D Install and configure the system.
D View real time system status/measures
D Organize the collected data in a database and retrieve it in the SD card for further
analysis.
View alarms/events logs.
Export data in spreadsheets and graphs.
Execute various zoom/pan operations, set the graphical parameters.
Set up communication parameters.

BATTMASTER® software uses the port TCP 52000 (CU acting as the server). If the user PC is
&~ | not on the same LAN as the CU you may require opening this port on your firewall/router.
Contact your system administrator if necessary.

5.7 Data storage organization

The data can be stored in 2 different modes:
1. Offline: The standard logged data is stored in the SD card. When a PC (with the
BATTMASTER application running) is connected to the CU, the data can be uploaded from the
SD card and stored in the PC database (see §8.4).
2. Online: In this mode, with a PC connected to the CU and the application running, the logged
data is continuously stored to the PC database and to the SD card (see §8.3).

& Use only the SD card provided with the CU Kit.
The oldest data is deleted if the SD card becomes full.

5.8 Notifications

The user can configure the system to automatically send E-Mail and SMS notifications in case of an
alarm or event. Up to 2 E-Mail addresses and 3 cell phones numbers for SMS can be configured.
See 89 for a list of notifications.

The 2 images below show an example of the E-Mail and SMS received. In both cases the following
information is included in the message:

The time and date at which the event occurred.

The type of device on which the event occurred (CU, IDAM or DAM).

The position of the device in the system (e.g. 2.4 means the 4" battery on the 2" string).
The ID of the device on which the event occurred.

The name of the event occurred.

The value (if any) associated with the event.
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B BATTMASTER notification - Message (HTHL) =Tk
Ele Edit Yew Insert Format Tools Actions Help Adobe EDF QN . E !:
= = = = = — — 0 — A1 T !
From: B L Sl T T S Sent: Wed 10/17/2012 2:13 PM @ 16h:02m:47s -

To: R —— 17/ 0/2012, DAM, Pos:
o 1.2, Uid:80144E7F,
i Event:Over voltage end
Subject: BATTMASTER notificati 5 '
. nesneaten . Value:15.26V
= 17/10 16:27
@ 14h:14m:13s - 17/10/2012 DM P0S5:2.4 Uid: 80249681 COver voltage start 15.00V @16h:26m:46s
@ 14h:14m:13s - 17/10/2012 DM P05:1.2 Uid:80144E7F Over voltage start 15.00V ]7/10/'20]2' DAM, Pos:
@ 14h:14m:15= - 17/10/2012 DaM P0S5S:1.1 Uid:800F7CAD Over woltage end 15.43V 13 Uid:7A2'ﬁ979A'
@ 14h:14m:14s - 17/10/2012 DM P05:2.1 Uid:TA355CEC Cver voltage start 15.00V Event:Under voltage start,
@ 14h:14m:16s - 17/10/2012 DAM PO5:2.1 Uid:T7A355CeC Cver voltage end 15.44V ' Value:10.00V
@ 14h:14m:15s - 17/10/2012 DaM POS:1.2 Uid:E80144E7TF Over wvoltage end 15.38V
@ 14n:14m:16s - 17/10/2012 DRM PO5:2.2 Tid:E80328FB4 Cver wvoltage end 15.35V he .
@ 14n:14m:14s - 17/10/2012 DEM PO5:1.4 TUid:&801BEBEB3 Cver wvoltage STCartc 15.00V 1@7/]160/5(6),]“25402}4 Pos:
@ 14h:14m:16s - 17/10/2012 DaM POS5:1.4 TUid:E801BEEB3 Over wvoltage end 15.41V 13 Uid'7A26979»&, 4
@ 14h:14m:16s - 17/10/2012 DRM P05:1.3 Uid:TRA26979R Over wvoltage end 15.39V E-vs.;nt:U-ndervoItageend
@ 14h:14m:15s - 17/10/2012 DaM P05:2.3 Tid:801RBFCO Cwver voltage end 15.37V ﬂ ' Value:9.48V
Figure 6: E-Mail Figure 7:SMS

5.9 Web server

Any CU can be remotely accessed using a web browser, assuming there is a LAN / Internet
connection available at the system location and that the LAN access is allowed from the outside
world. Insert the CU IP address (or name if a DNS is configured) on the address bar. On the web
application, the user can monitor the actual status of the system. Use the B button to show/hide the
navigation menu.

The web server files are stored in the SD card provided with the CU Kkit. It is therefore necessary that
the SD card is inserted to the CU for the web server to work.

- o x

45 BATTMASTER x\ ¥

Type the CU address or

< co e nasamemte. (¢
--- BATTMASTER 2 #1

[\ Alamms [0]

E evens(o

@ cu

=

~

Over charge Over discharge

#11 &

#12

#13

oo
#14 . 81.5v
Current Voltage

#.5

#16 Navigation meny

i U

14y
138V
136V
13.4v
132v

13V

i T
i R

bat
1A
08A
06A
04A
02A

0A
9:50:58 am 10:00:28 am 10:00:58 am 10:01:28 am 10:01:58 am

Figure 8: Web monitoring using Chrome browser

The CU web server uses the ports TCP 80. If the user PC is not on the same LAN as the CU
(= you may require opening the port on your firewall/router. Contact your system administrator if
necessary.
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5.10Database

During installation of BATTMASTER® software an instance of PostgreSQL on TCP port 5432 is
installed on the PC. This instance is used by default.

Advanced user may want to use other databases type or connect to remote databases,
BATTMASTER® supports the following databases engines through JDBC:

D PosgreSQL with JDBC driver “jdbc:postgresql” (http://www.postgresgl.org)

D MySQL with JDBC driver “jdbc:mysql” (http://www.mysgl.com/)

D HyperSQL with JDBC driver “dbc:hsgldb” (http://hsgldb.org)

D H2 with JDBC driver ‘jdbc:h2” (http://www.h2database.com)
D Derby with JDBC driver “jdbc:derby” (http://db.apache.org/derby)

User can define one or more alternative JDBC connection adding a file called “config.json” in the
BATTMASTER® installation folder. For example, a configuration file with two databases (first is the
default localhost PostgreSQL server and the second a remote MySQL server) would be:

{

"databases":[
{
"dbName" :"Localhost PostgreSQL",
"dbConnectionString":"jdbc:postgresql://localhost/battmaster”,
"dbUser"”: "bm",
"dbPass":"1234"
}

{
"dbName" : "Remote MySQL",

"dbConnectionString":"jdbc:mysql://remote-server-name",
lldbUser‘ll : llm"’
"dbPass":"1234"

D dbName: User friendly name shown on the startup dialog (see below)

D dbConnectionString: JDBC connection string. Please refer to specific database
documentation.

dbUser: User used for login authentication

dbPass: Password used for login authentication

By default most database servers don’t allow remote connection. For example to allow
remote connection to PostgreSQL after the default installation user must add the following
lines to “pg_hba.conf” file found in the “${postgresql-installation-folder}/data” (given your
subnet is 192.168.1.1/255.255.255.0):

@ # TYPE DATABASE USER ADDRESS METHOD
host all all 192.168.1.1/24 md5

Please see http://www.postgresgl.org/docs/9.4/static/auth-pg-hba-conf.html for more details
about PostgreSQL “pg_hba.conf” file.
For other database types please refer to the corresponding documentation.
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In case one or more databases are defined in the file, at startup the application asks the user to select
which database to use, as shown on the image below.

BATTMASTER x|
@ Select your database:
- DK - Cancel

Figure 9: Database selection

Select the database from the dropdown list and then click OK to use the alternate server or click
cancel to use the default instance.

5.11Real Time Logging

Measures from IDAM and DAM is collected once per Acquisition interval (see 85.3) by default.
Sometimes is useful to increase the sampling rate (for example to have a finer view of batteries
discharge during UPS test). User can increase sampling rate enabling Real Time Logging. There are
4 different ways to enable RTL:

D “Start RTL” button on BATTMASTER® software (88.3): When RTL is enabled from the
application the RTL data is sent to the PC but not stored on the SD card. User can save
this data on the PC database by using the “Start save to database” button.

D Digital input 1: When RTL is enabled using this method the RTL data is saved to the SD
card automatically.

D Modbus/TCP: RTL can be enabled writing 1 to the Modbus coil at address 0x5000. To
save RTL data to SD card the user must write 1 to the Modbus coil at address 0x5001.

D Automatic RTL on IDAM current: In case the string current exceed a user settable
value. RTL is started on all sensors attached to the string. Once the current falls below the
threshold RTL will stop after a time specified by the user (see §7.4.1).

5.12 Digital 1/O

CU as 2 digital input and 2 relay contact. The following functions are implemented:

Input 1: Enables RTL as explained on §5.11.

Input 2: Unused, available for future expansion.

Output 1: Open in case an alarm is present on the system, closed otherwise.

Output 2: Open in case of an alarm is present on one or more batteries, closed otherwise.

5.13Sleep

User can put the system to sleep to reduce IDAM and DAM power consumption. During sleep,
measures and alarms are stopped. This mode is useful in case the batteries stay long time
disconnected from the charger to reduce the discharge. User can wake up the system at any time
using the BATTMASTER® software.

To put the devices to sleep use must click the “Start sleep” button in the “System configuration tab”, to
wake up the click on the “Stop sleep”.
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~ D T N T A IS SRy P
Locatiorn address:

Date and Time
CU date and time: 15h:1
e
Adjust date and time: 14h A
q

Sleep
1l [ Start sleep J { Stop sleep J

| ReadfromCU | | Writeto CU | | Readframfile | | Writetofile | | Startdiscover |

Figure 10: Sleep buttons

5.14IDAM and DAM firmware update

IDAM and DAM firmware are updatable via radio. Update of a single device takes ~30s. The firmware
are bundled into the BATTMASTER® software, the bundle version is written on the

5.14.1 Force update of a single device

A single device can be update manually using the device context menu on the “System overview”
tree. This update is performed regardless of the firmware version installed is older or newer compared
to the bundled version.

Connected to CU on USB bus 1:2 1ol x|
[ cu connection | system Configuration | System Overview | Database Management | Data Review
[ staws | Log @ /
7y \DPN‘ ~
Expand all c&"Upda‘e optP
xpand a ba77 geledt | “me‘;\ep arge Current [10.04]
Collapse all fm‘wa[e
Update IDAM firmware k \ — - o Over Discharge Current [20.0A]
Replace IDAN 2 BBUTE GIEER
i SALNG JREG: LcCharts

Figure 11. Manually update IDAM firmware

Connected to CU on USB bus 1:2 o [m] 23]
[ cu connection | system Configuration | System Overview | Database Management | DataReview | Help
v i DFAASEDO [ status | Log (@) |
DAM info Battery info /- Charts
v #1: B02377C1
Q i ‘ LD. 802ATDB3 ol upﬁa‘eomu\) Voltage nom: 12.00v || ) Voltage
#1: 800 sl Expand all se\ec‘e,, “omi\'\e pop Capacity:  10.0Ah ] current
Collapse all f\ﬂ“‘“a[ 3 60000h Ri nom: 100mQ ] Temperature
Ei‘#Z:EmMET’F P are —
Q i ‘ 43 7A280704 | RePiace DAN 5.004] Over Temp. [60.0°C] (O Over Charge Current [10.04] @ Ritoo high [592mQ]
Battery replaced [o.0ov @ UnderTemp. [0.0°C] (O Over Discharge Current [20.04]
£ e - = Al Aty

Figure 12: Manually update DAM firmware

5.14.2 Automatic update using BATTMASTER® software

This requires a PC BATTMASTER® software connected to the CU during all the update procedure.
The update rate is ~120devices/hour. To enable this mode the user must select the “Update devices
automatically” check box in the “Help” tab. When the software finds a device with an older firmware

version it automatically starts the update.

Updating DAM #1.3: B02673A8, 86% done.

Figure 13: Device update dialog

UMOOO010A02_BATTMASTER user_manual.doc Page 13/57



WINCHT 1=
SWITZERLAND

www.nextys.com

5.14.3 Automatic background update

The uses can launch the background procedure in background. In this mode the CU will automatically
interrogate the devices one by one and update the firmware when and old version is found. This
update mode is launched with the “Start background update” button in the “Help” tab.

Connected te CU_SNIFF on /10.52.81.85 on Realtek USE GbE Family Controller #2

[ cu connection | system configuration | System ovenview | Database Management | Data Raview | Help

PONCATT

BATTMASTER®

Software version: w120

CU bundled firmware version: w127

IDAM bundled firmware version: vi12 G\\('“ o ‘;":gﬁg\e
DAM bundled firmware version: v18

Check for software updates at startup: (V]

Update devices automatically: O I Start background update |

Temperature unit: ®-cO-F

e T e

I i 2 s e e N 'S e g L, L

Figure 14: Start background update

After starting the procedure user can disconnect the BATTMASTER® software from the CU. User can
monitor and/or stop the background update from the “Help” tab as shown below.

Connected te CU_UPS on /10.52.80.121 on Realtek USB GbE Family Controller 2

[ cu connection | system Configuration | System Overview | Database Management | Datz Review | Help

PINCATT

BATTMASTER®

Software version: v1.20

CU bundled firmware version: w127
IDAM bundied firmware version: V112
DAM bundled firmware version. w18
Check for sofware updates at startup: (/]

Update devices automatically: O I Slopliackoumdp pdate I _

Temperature unit: @® c O °F

B N A

L,

i
E
5
a
|
i

Figure 15: Stop background update
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5.15CU LEDs

s » a A ld+=+- POWER OK: ON when device is powered.
— o U (N N
USB LAN 06 |

EMOVE 2 2 . OK: LED is blinking when the CU is

SD CARD WHEN o ! communicating with the remote radio

RED LED IS ON \.° DUTP INPUT ! .
30vDC ™ 5..30VDC devices.

3A max. 10mA | 3

e o

Alarm: OFF when no alarm is ongoing on
the system, blinking at ~1Hz otherwise.

4. GSM: blinking at ~1Hz when not registered
to the GSM network or at ~0.3Hz when

- ) registered.
() 6 L UNIT : 5. SDcard: ON when the SD card is in use.
. 6. Outputs: ON when the corresponding
® ® 0 O output is active.
PWR OK A GSM Y ) 7. Inputs: ON when the corresponding input
} is active.
GSM |

Figure 16: CU LEDs

5.16 Modbus/TCP
CU can be accessed using Modbus/TCP on port 502. Modbus table is shown on Table 2.

IDAM address is calculated adding the string index minus 1 to the base address of the variable.
For example, to read the current for the String #3:
Address= base + (IDAM index) -1 = 0x1000 + 3 — 1 = 0x1002

DAM address is calculated adding the DAM index into the string and the DAM of the previous strings
to the base address of the variable minus 1.

For example, in a system with 3 strings with 4 batteries each to read the DAM #3.2 use:

Address= base + (DAM index) + (Previous String DAM count) -1 = 0x1200 + 2 + 8 — 1 = 0x1209

Name Address Modbus type | Function | Description
code

IDAM current 0x1000...0x103F | Input register | 3,4 IDAM measured current in steps of 0.1A

DAM voltage 0x1200...0x15FF | Input register | 3,4 DAM measured voltage in steps of 1ImV

DAM temperature | 0x1600...0x19FF | Input register | 3,4 DAM measured temperature in steps of
0.1°C

DAM Ri 0x1AQ0...0x1DFF | Input register | 3,4 DAM measured internal resistance in
steps of 0.1Q

IDAM alarms 0x2000...0x203F | Input register | 3,4 Bitfield containing the actual IDAM
alarms.

Bit0: Over charge current
Bitl: Over discharge current

DAM alarms 0x2200...0x25FF | Input register | 3,4 Bitfield containing the actual DAM
alarms.

Bit0: Under voltage

Bit1: Over voltage

Bit2: Under temperature

Bit3: Over temperature

Bit4: Ri too high
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DAM charge | 0x3000....0x33FF | Input register | 3,4 Counter of charge cycles

cycles

IDAM RTL enable | 0x4000...0x403F | Call 1,2,5,15 Enables RTL for the addressed IDAM

IDAM  RF  link | 0x4100...0x413F | Discrete input | 1,2 Active if the RF link between CU and

down addressed IDAM is down.

DAM RTL enable 0x4200...0x45FF | Cail 1,2,5,15 Enables RTL for the addressed DAM

DAM RF link down | 0x4600...0x49FF | Discrete input | 1,2 Active if the RF link between CU and
addressed DAM is down.

DAM perform | 0x4A00...0x4A39 | Coil 3,6,16 Set to 1 to force retrieve a new voltage

voltage measurement from the DAM.

measurement The flag clears to 0 automatically when
the new voltage measurement is
retrieved.

DAM perform Ri | 0x4A40...0x4A7F | Caoil 3,6,16 Set to 1 to start Ri measurement on the

measurement DAM.
The flag clears to 0 automatically when
the new Ri measurement is retrieved.

Enable RTL 0x5000 Coil 1,2,5,15 Enable Real Time Logging. Coil resets
on Modbus disconnection.

Write RTL data to | 0x5001 Coil 1,2,5,15 When active the Real Time Data is

SD saved to the SD card. Coil resets on
Modbus disconnection.

Perform  voltage | 0x5002 Coll 1,2,5,15 On write to 1, all the “DAM perform

measurement  on voltage measurement” flag are set to 1.

all DAM

Perform Ri on all | 0x5003 Coll 1,2,5,15 On write to 1, all the “DAM perform Ri

DAM measurement” flag are set to 1.

System alarm 0x6000 Discrete input | 1,2 At least one alarm is ongoing on the
system.

Battery alarm 0x6001 Discrete input | 1,2 At least one alarm is ongoing on the

batteries.

Table 2: Modbus table
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6 Installation

6.1 CU

The following connection sockets are available on the CU (see Figure 17):

I/O connector: Provided with 2 INPUTS (opto isolated) and 2 OUTPUTS (dry contacts).
Out 1 is closed in case no alarm is in progress. In case of alarm the contact opens. The
other 1/Os are reserved for future use.

SD card eject button: Must be pressed before removing the SD card if the CU is
powered. After pressing the button the red LED on top of the button turns OFF indicating
that the SD card can be removed safely.

SD card slot: Hosts the SD card (to be inserted following the polarity shown on the label).
10/100Mb Ethernet: Used to connect the Ethernet cable to put the system in the network.
USB port: Used to connect the USB cable from the PC to the CU. It can provide power to
the CU as an alternate to the wall mount power adapter (provided).

i Important: in case of use of the USB power only (no external power supply connected) the
backup function (see below) is not active.

DC socket: Used to connect the wall mount power adapter (provided). The jack insertion
also activates the battery backup function (i.e. in case of power failure the CU is able to
run from the internal NiMH batteries for ~1.5h).

SIM card socket: Used for hosting the SIM card for the GSM communication.

GSM antenna socket: the socket standard is MMCX and it used to connect an external
antenna in case of poor signal strength. A standard GSM antenna is already present
inside the CU.

e P g — o
1 1 t 11 1 1
i i i i i i
l[e} SD 10100vb bC SIM GSM
Eject Ethemet JACK CARD ANTENNA
sb UsB

Figure 17: CU connection and sockets

Ll L1 +-+-
o O O O

OGO o i A

5VDC UsSB LAN g 1 2 1 2
DON'T REMOVE
0-5A max. socarpwheN =~ —1 L1
REDLEDISON ~ OUTPUT  INPUT
30VDC  5..30VDC SIM

3A max. 10mA

CU  waexrrs
SWITZERLAND
O O O O www.nextys.com

PWR OK A GSM Y

GSM

Figure 18: CU top label

UMOOO010A02_BATTMASTER user_manual.doc Page 17/57
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The IDAM must be installed as follows:
1. Select the current range on the current transducer clamp.
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2. Place the clamp on the conductor connecting the batteries string following the right polarity as
shown on images below. Measured current is positive while charging and negative while

discharging.

3. Plug the power adapter connector to the IDAM as shown on Figure 21. The connector has a
key to prevent reverse insertion, don'’t force the connector in its socket! Carefully check that the

plug is securely connected.

4. Plug the current clamp to the IDAM as shown on Figure 21. The connector has a key to
prevent reverse insertion, don’t force the connector in its socket. Carefully check that the plug is

securely connected.

Current flow
while charging

Current flow
while charging

Figure 19: 300A clamp polarity Figure 20:600A clamp polarity

Figure 21: IDAM connections

5. Plug the provided wall mount power adapter in the AC power socket. In case of automatic
configuration perform this operation later as specified in §7.4.3.

6. Calibrate clamp’s “0” using BATTMASTER® software.
Making sure no current is flowing on the string, right click
on the string icon in “System overview” tab and select
“Calibrate zero current’. This operation must be
performed every time the clamp is removed or turned
ON.

6.3 DAM

Due to the potentially high voltages and currents present in the system the DAM installation requires
extreme care. The installation shall be performed only by a qualified and trained technician applying
all the relevant electrical safety measures. Every DAM must be securely connected using the
provided cables only to a single battery respecting the correct polarity. When many batteries are
connected in series to form strings the total voltage can reach dangerous and potentially fatal levels.
The batteries must be disconnected from the charger and from the load during DAM installation

process. Wear complete eye protection and protective clothing.

Connected to CU_UPS on /10.52.80.121 on Realtek USB GbE Fam!

{ CU Connection T System Configuration T SystemOveMewE

v i CU Nextys UPS [01AA3EDO]

i1

RTL this device only
RTL this string only
Expand all
Collapse all
Disable alarm signaling
Update IDAM firmware
Replace IDAM
Calibrate zero current k
Diagnose string devices K
Diagnose device RF

g i ‘ Bat#1.6 [80225798] -56dBm

Figure 22: Calibrate zero current
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ACAUTION

To avoid damage the DAM and voiding the warranty, ensure the voltage of the battery you are using
matches the voltage rating of the DAM you are using.

ACAUTION

Don’t place the DAM on top of the battery valve, because in case of battery leakage the DAM may be
damaged by the acid.

The DAM is connected to the battery using the one of the cables shown below. The customer may
order the appropriate type of cable according to its requirements (special configurations are possible
on request).

- 250mm - 250mm
- i
= . D
4 pin DAM connector 2 x M6 fork terminal 4 pin DAM connector 2 x crocodile clamps
DAMC DAMCR
_ 250mm o 250mm
_—0)
4 pin DAM connector 2 x faston terminal 4 pin DAM connector 2 x M6 ring terminal
DAMF63 DAMRG6
250mm 250mm o
) - )
. ; - ) - )

4 pin DAM connector 2 x M8 ring terminal

DAMS8

4 pin DAM connector 2 x M10 ring terminal

DAMR10

Figure 23: Cable connection to the battery

: Cable connection to the DAM
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The DAM must be installed as follows (use of insulating gloves is strongly recommended):

1. Fix the DAM on the battery using the provided VELCRO tape placing the hooks on the battery
and the loops on the DAM. The DAM includes an internal temperature sensor to sense the
battery ambient temperature. An optional external temperature sensor can be provided by
request.

2. Securely connect the DAM cable to the battery using the provided terminals. Although the DAM
is protected against reverse polarity connection please respect the polarity. The red cable
must be connected to the battery positive (+) terminal; the blue cable must be connected to the
battery negative (-) terminal.

3. Connect the battery cable to the DAM cable receptacle as shown in Figure 24. The connector
has a key to prevent reverse insertion, don’t force the connector in its socket! Carefully check
that the plug is securely connected. In case of automatic configuration perform this operation
later as specified in §7.4.4.

Don’t leave the DAM connected to the battery if the battery is disconnected from the charger
&~ | or out of use. Although the DAM current consumption is very low it will discharge the battery
in the long term.

6.4 BATTMASTER® software

Run “SETUP-BATTMASTER-XX.exe” (where XX is replaced with the release number) and follow the
instructions on the screen until the end of the installation process. The installer file can be found in the
CD provided with the CU Kit or it can be downloaded on AéX7¥= website, www.nextys.com.

BATTMASTER® application can be installed on any PC running Windows 7 (32 and 64bits), Windows
8 (32 and 64bits) or Windows 10 (32 and 64bits).

7 Configuration

The system must be configured using the BATTMASTER® PC software through the following
procedure.

7.1 Prerequisites

1. BATTMASTER® PC software should be installed on the computer (see 86.4). The installer is
provided on the CD accompanying the CU or it can be downloaded from www.nextys.com.

2. The CU must be turned ON and connected either with USB or LAN to the computer running
the BATTMASTER® PC software (see §6.1).

3. Desired voltages, current and temperatures alarm thresholds for the monitored batteries
should be known (refer to the battery manufacturer datasheet or the application specification).

7.2 Connectto CU

1. Launch the BATTMASTER® application.

2. At start-up the CUs connected to the computer are discovered and shown in the “CU
connection” tab as shown on Figure 25. Ethernet discovery uses broadcast packets and
therefore only CUs present on the same network (LAN) are automatically discovered. If the
CU is not discovered automatically user should check the USB and / or LAN connection and
click on the “Discover” button on the bottom of the page. On Figure 25 the same CU is
discovered twice because it is connected on same time with USB and LAN to the same PC.
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|l Discover

]

Figure 25: CU connection discovered devices

3. The CU is shipped by default with a dynamic IP address (DHCP) which should fit most of the
uses. In case the CU must be run with a different setting, the user can click on the “Edit”
button to open the TCP/IP configuration dialog as shown in Figure 26. Insert the desired
values in the dialog and click on “Write to device” button to store the new setting in the CU.

=lolx|
J CU Connection T System Configuration | Systd :I'CPrchonfiguraiiun \‘
D | Version | Name Address: 192 168 1 13 Connect Configuration | Update
DFAAZEDD Mask- P Py pr 0 [ Connect J Edit Update
DFAAZEDO .9 cu Cotoway | 192 158 ] ] | Connect /H

DNS server: | 192 168 1 1

DHCP: 0

Name: cu

Write to device
Figure 26: CU connection TCP/IP configuration
4. Connect to the CU pressing the “Connect” button. Once connected the windows title and icon

changes as shown on Figure 27. Ethernet discovery only works if the CU and the PC are on
the same LAN. In case the CU is not discoverable because not on the same LAN, the user
must write the public address or name on the field on the page bottom and click on the
“Connect to:” button.
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I Connected to CU
CU Connection | System Configuration T System Overview T Database Management T Data Review T Help ]

Connection | Connect Configuration Update

=0l

USB bus 1:1 Disconnect Edit Update

0 r '

':)* 1192.168.1.13 on Broad l Connect Edit Update
o .@\. Gigabit Ethernet
g
0 &Q\
52 e
g

i
(S
oo

l Discover Jll Disconnect J |

Figure 27: CU connection
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7.3 System configuration

5. Open the “System configuration” tab as shown on Figure 28.

Connected to CU on USB bus 1:2 i ] ]

CU Connection I System Configuration I System Overview

tabase Management T Data Review T Help ]

. E-Mail notification
. SMS notification ) _
T | ALARMS AND EVENTS "J
. Battery models
mail.example.co
. CU DFAA3EDD & e
battmast &o“ }
.0{\0
" ipient: W
-l . ! §& - -
o 3‘& oS J"‘J-“-—‘ -........r—f‘__‘__j.’f o |

CP‘\&

l ReadfromCU | | Writeto CU | [ Read from file J | write to file ][ Start discaver |

Figure 28: System setup

7.3.1 E-Mail notification

6. Select E-Mail notification as shown on Figure 29.

o

CU Connection | System Configuration T System Overview T Database Management T Data Review T Help ]

E-Mail notification | [ E-tail 1 | E-tail 2 |

Enabled: &)

Severity level: | ALARMS AND EVENTS v
Server: mail.example.com

Sender. baltmaster@example.com

Recipient: recipient@domain.com

Authentication: V]

User: UserMame

aaaaaaaa

FPassword:

e el ", Y e N e e

Figure 29: E-Mail notification configuration

7. Up to 2 E-Mail recipients can be enabled. An SMTP E-Mail account must be setup by a
provider of your choice. Select the corresponding E-Mail tab and fill in the following fields:

D Enabled: Tick the checkbox to enable the E-Mail notification. Default value: disabled.

D Severity level: Select “ALARMS AND EVENTS” if you want the recipient to receive
notifications for both alarms and events. Select “ALARMS ONLY” to send only notification
in case of alarm. For a list of alarms and event see 89. Default value: alarms and events.
Server: Enter the mail sever SMTP address. Default value: empty.

Sender: Enter the sender E-Mail address. Default value: empty.

Recipient: Enter recipient’s E-Mail address. Default value: empty.

Authentication: tick this checkbox if the SMTP mail server requires an authentication.
Default value: ticked.

User: Enter the user name used for the authentication. Default value: empty.

Password: Enter the password used for the authentication. Default value: empty.
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7.3.2 SMS notification

8. Select SMS natification as shown on Figure 30.

o

CU Connection | System Configuration T System Overview T Database Management T Data Review T Help ]

. E-Mail notification [ [ sws1 | sms2 | sus3 |
Enabled: [

Severity level: [ALARMS AND EVENTS v]

Phone number: 0123456789

i P e T e s e

Figure 30: SMS notification configuration

9. Up to 2 SMS recipients can be enabled. Select the corresponding SMS tab and fill in the
following fields:

D Enabled: Tick the checkbox to enable the SMS notification. Default value: disabled.

D Severity level: Select “ALARMS AND EVENTS” if you want the recipient to receive
notifications for both alarms and events. Select “ALARMS ONLY” to send only
notifications in case of alarm. For a list of alarms and events see §9. Default value: alarms
and events.

D Phone number: Enter the SMS recipient’s phone number. Default value: empty.

7.3.3 Battery models configuration

10. Select Battery models as shown on Figure 31.

RETE]
CU Connection | System Configuration T System Overview T Database Management T Data Review | Help
. E-Mail notification [ D
# | Description | Vendor |Model |Umax[V] |Umin(V] | Unom[v] | Capacity[Ah] | Rinom[mQ)] | Discharge cycles | Life span [h] | T min [*C] | T max [*C]
. SMS notification " " " " " " " "
1 [Std12Vbattery [Nextys  [Model-12 | 15.00 j 10.00 j|12v vJ 100.0 j 10 j 500 j 0000 j 50 j 50.0 j
Battery models - = - . ~ ~ - -
2 [Std6Vbattery |Mestys |ModelB 750 | 500 7“ &V vJ 2000 |5 5 = 500 = G000 | 50 | 500 5
3 uuuﬂ 0.00 ﬂ|2v vJ nuﬂ = uﬂ uﬂ 00 [+ Uﬂﬂ
(%y 4 0.00 ﬂ 0.00 ﬂ|2v vJ 00 ﬂ 0 ﬂ 0 ﬂ 0 ﬂ 00 ﬂ 0.0 ﬂ
)
> f;-@ 5 0.00 ﬁ 0.00 ﬂ|2v vJ 00 ﬁ 0 ﬂ 0 ﬂ 0 ﬁ 00 ﬂ 0.0 ﬁ
Oo’ S, N
B % \?\ 0.00 ﬂ 0.00 ﬂ|2v vJ 0.0 ﬂ = 0 ﬂ 0 ﬂ 00 B 00 ﬂ
2
_) 0.00 ﬂ 0.00 ﬂ|2v vJ 00 ﬂ 0 ﬂ 0 ﬂ 0 ﬂ 00 ﬂ 0.0 ﬂ
8 0.00 ﬁ 0.00 ﬁ|2v vJ 00 ﬁ 0 ﬂ 0 ﬂ 0 ﬁ 00 ﬂ 0.0 ﬁ
s i I

Figure 31: Battery's models configuration

11. Up to 8 different battery models can be described for a system, one for each row in the table
(see Figure 31). Fill in the following fields for every different battery model:

Description: Description of the battery. Default value: empty.

Vendor: Battery’s vendor name. Default value: empty.

Model: Battery’s vendor model. Default value: empty.

U max [V]: Maximum battery voltage threshold. An alarm is generated if the voltage

measured on the battery is exceeding this value. Default value: 15Volts.
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7.3.4

U min [V]: Minimum battery voltage threshold. An alarm is generated if the voltage
measured on the battery is lower than this. Default value: 10Volts.

U nom [V]: The battery nominal voltage. Possible choices are 2V, 6V and 12V. Default
value: 12V.

Capacity [Ah]: The battery nominal capacity as specified by its datasheet. Default value:
100Ah.

Ri nom [mQ]: The nominal battery internal resistance as specified by the battery’s vendor
datasheet. This is a reference only and may differ from the values measured by the
system. Default value: 10mQ.

Discharge cycles: The maximum charge-discharge cycles the battery can withstand as
specified by its datasheet. Default value: 500.

Life span: The maximum life span (expressed in h) the battery can withstand as specified
by its datasheet. Default value: 60000.

T max [°C]: Maximum battery temperature threshold. An alarm is generated if the
temperature measured on the battery is exceeding this value. Default value: 50.

T min [°C]: Minimum battery temperature threshold. An alarm is generated if the
temperature measured on the battery is lower than this value. Default value: O.

CU configuration

12. Select the CU as shown on Figure 32.

7 Connected to CU on USB bus 1:1 N [=] 3]
CU Connection | System Configuration T System Overview T Database Management T Data Review T Help ]
. E-Mail notification &l
Strings count: 0
. SMS notification
Batteries count: 0
. SR IETEE Radio channel: | channel 2 TJ

SUDFREELL Acquisition interval minutes] 11

Ri sampling interval [hours]: 1 iﬂ
Enable buzzer: L
SiM pin code:
Location name: Mextvs demo
Location address: Via Luserte Sud 8
6572 Quartino
Switzerland

Date and Time

CU date and time: 11h:08m:45s - 27/09/2012 Sync CU with PC

Adjust date and time: 11h:08m:18s - 27/08/2012 B ‘Write to CL

o e . P P ~ sy

Figure 32: CU configuration

13. Fill in the following fields (strings and batteries count are automatically updated read only

fields):

D Radio channel: Choose the desired RF channel for the system. If more than one
BATTMASTER® system is installed on the same location the user must select a different
channel for each system to avoid interference between them. Default value: channel 1.

D Acquisition interval [minutes]: The interval between 2 DAM/IDAM measurements
acquisitions. Default value: 60minutes.

D Ri sample interval [hours]: The interval between 2 batteries internal resistance

measurements. Default value: 24hours.
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Enable buzzer:
value: enabled.

Location name

connected CU,

Tick the checkbox to activate the acoustic signal in case of alarm. Default

SIM pin code: Insert the GSM SIM card pin code if existing. Default value: 0000.

. (optional) insert the location name. Default value: empty.

Location address: (optional) insert the location address. Default value: empty.

Date and Time: Click on “Sync CU with PC” to set the PC date and time to the

otherwise enter a different date and time inside the spinner control and

click on “Write to CU” button. Default value: N/A.

7.4 Configuring strings and batteries

The user must specify the number of strings and batteries and their layout in the system.

Configuration of the strings
below.
Automatic mode is possible

and batteries can be done in 2 ways, manual or automatic, as explained

only if an IDAM is associated to the string and a DAM to the battery.

At the end of the string and batteries configuration process the tree layout must reflect the layout of
the system. As an example on Figure 33 a system with 2 strings each composed of 4 batteries is

shown.
A A A AR T e A BT A AR A AR A AR A
Acquisition interval [minutes]: 1 iﬂ
M . AT Ri sampling interval [hours]:
. #1: BOOFTCAD
. #2: B0144E7F
. #3: TAZ6ITIA
X Via Luserte Sud 8
. AREEEEEEY §572 Quartino
v . #2: BO2FGESD Switzerland
. #1: TA355CEC
Date and Time
. iR A EE CU date and time: 13n:28m:03s - 021012012 Sync GU with PC
. AR AR Adjust date and time: 12n:35m:03s - 021012012 [ | Writeto CU
. #4: 80249681
" g i apei i it
Figure 33: String and batteries layout example
7.4.1 Manual string add-on
1. Right click on the CU icon to open the popup menu and select “Add string” as shown on
Figure 34.
Connected to CU on USB bus 1:1 1O x|
. E-Mail notification al
String
. SMS notification
Ba
. Baitery models
CU DFAA3EDD -
Add string
Figure 34: Manually add string
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2. Select the added string icon as shown in Figure 35 and fill in the following fields:

IDAM ID: Input the IDAM ID. If no IDAM is associated with the string leave “00000000”. In
case of automatic add-on (see 8§7.4.3) the ID is automatically filled in.

Name: Custom name for the string. The name is displayed on the tree. If empty, the
default string name is shown on the tree (String #N). Default value: Empty.

Current clamp range: Enter the range selected on the current clamp (see 86.2 for more
information). Default value:+40A.

Discharge current [A]: In conjunction with “Discharge time” defines the discrimination
threshold for a discharge cycle (see 85.5 for more details). Default value: 5A.

Discharge time [s]: In conjunction with “Discharge current” defines the discrimination
threshold for a discharge cycle (see 85.5 for more details). Default value: 60s.

Over charge current [A]: Maximum string charge current threshold. If the current
measured on the string is exceeding this value an alarm is generated. Default value: 6A.
Over discharge current [A]: Maximum string discharge current threshold. If the current
measured on the string is exceeding this value an alarm is generated. Default value: 15A.
Automatic RTL current [A]: Current threshold used to start automatic RTL on the string
when measured current is exceeding this value. Default value: Disabled.

Automatic RTL time [sec]: Time before terminating automatic RTL on the string after the
current falls below the detection threshold. Default value: Os.

Battery voltage variation max [%]: Every battery voltage is checked against the string
voltage average. An alarm is generated in case the difference between the average and
the battery voltage exceed this percentage. Default value: Disabled.

Battery temperature variation max [°C]: Every battery temperature is checked against
the string temperature average. An alarm is generated in case a battery temperature
exceeds the average by this value. Default value: Disabled.

Battery Ri variation max [%]: Every battery Ri is checked against the string Ri average.
An alarm is generated in case a battery Ri exceeds the average by this percentage.
Default value: Disabled.

Default battery model: Sets the default battery used in this string. This value will be used
as default when adding batteries to the string. Default value: #1.

Default battery installation date: Sets the default battery installation date for this string.
This value will be used as default when adding batteries to the string. Default value: today.
Default battery Ri max: Sets the default battery Ri max for this string. This value will be
used as default when adding batteries to the string. Default value: automatic.
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Connected to CU_UPS on /10.52.80.121 on Realtek USBE GbE Family Controller #2

CU Connection | System Configuration T System Overview T Diatabase Management T Data ReviewT Help ]

. E-Mail notification [ String
IDAM ID: 80297797
. SMS notification
Name: CustomMame
@ sater modeis Current clamp range: | APPA3OT:-40A __ 404 v
v (@ cuirzeny Discharge curental 104
CustomMame [80297797] Discharge timefsecl: 60 (5
Over charge currentfAf: 5 15
Over discharge currentfAl: 20 =
Automatic RTL currentfAl Disabled |5
Automatic RTL timefsec]: 0
Eattery voltage variation max[%s] 5| iﬁ
Battery temperature variation max["CJ Disabled iﬁ
Battery Ri variation max[%]: Disabled |3
Default battery model. [#1: Generic battery | ']
Default battery installation date: Mara, 2018 =
Default battery Ri max: (®) Disabled () Automatic () 1
Battery Info
Description: VRLA_12 Capacity: 7.2Ah
Vendor: Mextys Ri nom: 100mO
Model Demo Charge cycles: 1000
Voltage max: 15.00Y Life span: 50000h
Voltage min: 10.00Y Temperature min. -10.0°C
Voltage nom: 12.00% Temperature max: 50.0°C

| ReadfromCU | | WritetoCU | | Readframfile | | Writetofile | | Startdiscover |

Figure 35: String configuration

7.4.2 Manual battery add-on

1. Right click on the String icon to open the popup menu and select “Add battery” as shown on

Figure 36.
=
CU Connection | System Configuration T System Overview T Database Management T Data Review T Help ]
. E-Mail notification L
IDAM ID:
. SMS notification

. Baitery models

v . CU DFAAZEDO

#1: 12345678

Add baitery
Remaove string

Figure 36: Manually add battery

2. Select the added string icon as shown in Figure 37 and fill in the following fields:
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D DAM ID: Input the DAM ID. If no DAM is associated with the battery leave “00000000”. In
case of automatic add-on (see 8§7.4.4) the ID is automatically filled in.

D Battery installation date: Input the battery installation date used for the operating time
counter. Default value: Value filled in the “Default battery installation date” field in the
parent string. (see §7.4.1).

D Battery Ri max: Sets the battery internal resistance alarm threshold. If enabled an alarm
is generated if the measured internal resistance is exceeding this value. If automatic is
selected the system will set the threshold value automatically.

D Battery model: Select the battery model from the list. Default value: Value filled in the
“Default battery model” field in the parent string. (see §7.4.1).

—loix]
CU Connection | System Configuration T System Overview T Database Management T Data Review T Help ]
. E-Mail notification LM
DAM (D: 25353AB4
. SMS notification
Battery installation date: Oct 2, 2012 = =
. Battery ma ij =
Battery model: | #1: 5td 12V battery 'J
v . cuD
Battery Ri max: ) Disabled @ Automatic ()
@
Battery Info
#1. 26353AB4 Description:  Std 12V battery Capacity: 100.04R
Vendor: Mextys Ri nom: 10ma
Model: Model-12 Charge cycles: 500
Voltage max: 15.00V Life span: G60000R
Voltage min: 10.00V Temperature min. -5.0°C
Voltage nom: 12.00V Temperature max: 50.0°C
L sl A e ¥ T i o e s

Figure 37: Battery configuration

7.4.3 Automatic string add-on

1. If not done yet, click on “Start discover” button as shown in Figure 38 to put the CU in
Discovery mode. In this mode the CU checks for new IDAMs or DAMs present in the system.

e

A i A A —aa e, .

.,

E

lReadfromCU J l Write to CU J l Read from file J l Write to file JI Stop discover I- O e N S B B B e G e e e e B e

Figure 38: Start discover

Check the IDAM to be associated with the string is powered OFF and than power it ON
A new string should appear on the tree, if not return to point 2.
Select the added string icon as shown in Figure 35 and fill in the fields as explained in 87.4.1.

Automatic battery add-on

P s POD

If not done yet, click on “Start discover” button as shown in Figure 38 to put the CU in
discovery mode. In this mode the CU checks for new IDAMs or DAMs present in the system.
2. Select the string where the battery has to be added.
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ok w

Check the DAM to be added is powered OFF and then power it ON (connect to the battery)
A new battery should appear on the tree, if not - return to point 3.
Select the added battery icon as shown in Figure 37 and fill in the fields as explained in

§7.4.2.

7.5 Configuration management

Configuration management is done using the buttons on the bottom of the “System Configuration”
tab as shown on Figure 39 and explained below.

D Read from CU: Click to read the configuration from the connected CU. This button is
enabled only if a CU is connected.
D Write to CU: Click to write and activate the configuration to the connected CU. This
button is enabled only if a CU is connected.
D Read from file: Click to read the configuration from a file (xml type).
D Write to file: Click to save the current configuration to file (xml type).
e et e R [ et e e e T e e T e A T e T
[[ ReadffomCU | | Writeto CU | | Readfromfile | | Writetofile Jl[ Start discover | TI

Figure 39: Configuration management buttons
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8 BATTMASTER® software

There are 6 different activities that can be performed, each one related to a tab, as explained below.

Disconnected - 10| x|

CU Connection | System Configuration | System Overview | Database Management | Data Review | Help

—

i i e

e e g e, e

Figure 40: Application tabs

8.1 CU connection

This tab is used to manage the connection with the CU. Use of this tab is explained on §7.2.

8.2 System configuration

This tab is used to configure the system. Use of this tab is explained on 87.3.

8.3 System overview

CU: the icon change color depending on the alarm status of the CU, red if an alarm is ongoing
or green otherwise.

ol | String: the icon change color depending on the alarm status of the IDAM.
Yellow: alarm signaling is disabled by the user.

Red: an alarm is ongoing.

Green: no alarm is ongoing.

=)

Battery: the icon change color depending on the alarm status of the DAM.
Yellow: alarm signaling is disabled by the user.

Red: an alarm is ongoing.

Green: no alarm is ongoing.

a
3
=

RTL: informs the user that the device is performing Real Time Logging.

e
=]
©o

Automatic RTL: informs the user that the device is performing automatic Real Time Logging.

Signal strength: it represents the RF signal strength. The icon represents the signal strength
with the number of visible bars. 5 bars represent the stronger signal and 1 bar the weakest.

Signal absence: shown when the RF communication with the device is broken.

X B

Table 3: Icons

This system overview tab shows the current system status. The different devices composing the
system are represented on the left tree where the user can select a device to view its actual status.
For each device, the user can choose between “Status” and “Log” view.
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> a ‘ #2: 802FGESD

Start RTL Start save to database

—loix
[ CU Connection I System Configuration I System Overview I Database Management T Data Review T Help ]
R
Statistics
v ﬁ gl #1:802377C1 i Mean  Max
ﬁ ‘_ #1: B00FTCAD Current: 0.7A 0.1A 0.9A
Voltage: 54,56V 5458V 5461V
@ il #= 01247 : Temperature: 30.6°C  353°C  38.5°C
6572 Quartino
ﬁ (L, ZEETHREE Switzerland Alarms
ﬁ ‘- #4: 801BSEB3 O Power failure O 5D card failure

Figure 41: System overview tab

Status view: Depends on the device type selected and is explained in more detail below.
Log view: Shows the events and alarms history (see 89 for events and alarm description)

for each device level (system, string, battery) since the application connection to the CU

as shown on Figure 42.

7 Connected to CU on USB bus 1:3

[ CU Connection T System Configuration T System Overview

Database Management T Data Review T Help ]

=101x]

v ﬁ dlll #1:802377C1
. gl #1:sooFrcaD
. dll #2 80144E7F
. dlll #3 7a26879A
. dlll #4:8o1B8EB2

> ﬁ gl #2 sozreEso

v (7)) DFAA3EDO

[sous [ oo

Filter: Clear logs
Device |Pos | Serial | Event | Walue | Time Y|
= = = A
DAM #22 80328FB4 | ALARM_OVER_VOLTAGE_START 15.00V 03102012 @ 13h:01me21s -
DAM #24 80249681 | ALARM_OVER_VOLTAGE_START 15.00v 03102012 @ 13h:01m:21s
DAM #1.2 80144E7F | ALARM_OVER_VOLTAGE_START 15.00V 03M0/2012 @ 13h:01m:21s
DAM #2.3 801ABFCO | ALARM_OVER_VOLTAGE_START 15.00v 03102012 @ 13h:01mi21s
cu DFAA3EDD | ALARM_SD_CARD_END 0310/2012 @ 12h:59m:04s
cu DFAA3EDO | EVENT_SD_CARD_INSERTED 03M10/2012 @ 12h:59m:01s
cu DFAASEDO | EVENT_SD_CARD_REMOVED 03M0/2012 @ 12h:58m:58s
cu DFAA3EDO | ALARM_SD_CARD_START 03M10/2012 @ 12h:58m:58s
[0k #1.2 20444ETE | ALARMYIWER UL TAGE END 15.39% 03102012 @ 12h580m: 37 5
DAM | #2.4 80249681 | ALARM_UVER_VOLTAGE_START RERY 03M10/2012 @ 12h:58m:26s L
| = P o — p— S |

l Start RTL J l Start save to database J

Figure 42: System overview log tab

Click on “Start RTL” (Real Time Logging) button to log strings and batteries measurements in real
time. During RTL the CU will continue to save measurements on the SD card using the defined
acquisition interval. At any moment the user can stop RTL clicking on the button again.
Click on “Start save to database” button to start saving the logged measurements to the local

database (see 85.7). Click on the button again to stop saving to database.
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CU overview

Select the CU icon on the navigation tree to show its actual status.

o

[ CU Connection T Systermn Configuration T System Overnview T Database Management T Data Review T Help ]

¥ @) DFAAZEDD Status | Log(16)

M ﬁ gl #2 sozreeso Measurements (Last samples on 03/10/2012 @ 13h:46m:00s)

@ dlll #1: 7a3s5C8C
@ dlll #2 so3zsrBe
@ dll #3:s01a8Fco
@ dlll #4 80249881

CU info Installation info Statistics

1D: DFAA3EDO Strings count: 2 Min Mean Max

HW version: v4.0 Batteries count: 8 Current: -0.6A 0.2A 0.BA

SWversion: v1.9 Mame: Nextys demo Voltage: 4810V 4812V 4315V

Acquisition interval:  1m Address: Via Luserte Sud 8 Temperature:  28.9°C 33.6°C 36.8°C
6572 Quartino

Ri sampling interval: 1h
Switzerland Alarms

GSM operator. No network
O Power failure O 5D card failure

GSM signal strength: Poor [-109dbm]

Figure 43: CU overview

The following information is available on the screen:

8.3.2

CU info: Information about the connected CU (e.g. versions and set values)

Installation info: Information about the installation (e.g. name and address)

Statistics: Minimum, mean and maximum values for string currents, voltages and all
system batteries temperatures are shown here.

Alarms: If the corresponding alarm is active the circle becomes red, otherwise it is green.
Measurements: Graphical representation of the strings current and voltage.

String overview

Select the string icon on the navigation tree to show its actual status.
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RE

[ CU Connection T System Configuration T System Overnview T Database Management T Data Review T Help ]

v [@) pFaszeDD Status | Log(8)
IDAM info = Alarms
1D: 802377C1 Current range: -A0A : 40A O Over Charge Current [10.04]
HW version: v4.1 Discharge current. 10.0A O Over Discharge Current [20.04]
SWversion: v1.2 Discharge time:  G0sec
Statistics String info Charts

Min Mean Max Installed DAMs: 1 @ Current @ Voltage

Batteries voltage: 1215V 1216V 1216V String current:  0.2A ] Temperature [ Ri
Batteries temperature:  30.4°C 30.5°C 30.8°C String voltage: 1216V @) Absolute () Comparative
Batteries Ri: 182.8mQ 182.8mQ 182.8mQ

Measurements (Last samples on 03/10/2012 @ 13h:46m:00s)

@ ‘- #1: TA355C6C Current
@ gl #2: 80328FB4
@ gl #3 80148Fco
@ gl #4: 20249681

11.00

Figure 44: String overview

The following information is available on the screen:
D IDAM info: Information about the IDAM associated to the selected string is shown here.
D Alarms: If the corresponding alarm is active the circle becomes red, otherwise it is green.
D Statistics: Minimum, mean and maximum values for batteries voltage, temperature and
internal resistance.
String info: Information about the parent string.
Charts: Select the charts shown on the measurements panel.
Measurements: Graphical representation of the measurements selected in the charts
panel.

8.3.3 IDAM replacement

Use the following procedure to replace an IDAM:
1. Right click on the string icon to activate the context menu as shown on Figure 45.

o

[ CU Connection T System Configuration T System Overniew T Database Management T Data Review T

Status | Log(0)

Expand all Over Charge Current [10.0A]
Collapse all

Update IDAM firmware
Replace IDAM

— R,

O Owver Discharge Current [20.04]

Siring jnfo. Charts

Figure 45: Replace IDAM

2. On the opened dialog insert the ID of the new IDAM either automatically (activating the
discover option) or manually and click “OK” (see Figure 51) to confirm.
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R
[ CU Connection T System Configuration T System Overview T Database Management T Data Review T Help
[ =
" (@) orrsceno x|
[ : IDAM ID: | 12345678 oK
r (I #1:802377C1 | L arge Current [10.04]
@ gl #1-200F7CAD | Startdiscover | fnt 10.0A © Over Discharge Current [20.04]
[ version: v1.2 Discharge time:  60sec
e o e T T e i s P re——,
Figure 46: Replace IDAM dialog
8.34 Battery overview
Select the battery icon on the navigation tree to show its current status.
101 x]
[ CLU Connection T System Configuration T Systemn Overview T Database Management T Data Review T Help ]
v [@) oraszeDo Status | Log (0)
DAM info Battery info Charts
v .
@ ‘- SIS ID: B00F7CAD | | pescription: Demo Discharge cycles: 1000 Voltage nom: 12,00V (/] voltage
= &1 800F7CAD HW version: v4.1 Vendor  Mextys installation date: 041022013 Capacity:  10.0Ah ] current
SW version: V1.2 Model- NoMadel Life span: 60000R Ri nom: 100mQ [ ] Temperature
Alarms
© OverVoltage [15.00V] © Over Temp. [erj] © Over Charge Current [10.04] © Ritoo high [disabled]
© Under Voltage [10.00V] © Under Temp. [0.0°C] © Over Discharge Current [20.04] © voltage uneven

Measurements (Last samples on 18/02/2013 @ 14h:23m:00s)

@ ‘_ #2: 80328FB4
@ ‘_ #3: 801A8FCO
@ gl #4 80249681

Figure 47: Battery overview
The following information is available on the screen:
Battery info: Generic information and alarm thresholds of the battery.

Charts: Select the charts shown on the measurements panel.

8.3.5 DAM replacement

Use the following procedure to replace a DAM:

DAM info: Information about the DAM associated to the selected battery.
Alarms: If an alarm is active the circle becomes red, otherwise it is green.

Measurements: Graphical representation of the measurements performed on the battery.

1. Right click on the battery icon to activate the context as shown on Figure 48Figure 45.



WINCHT 1=
SWITZERLAND

www.nextys.com

Connected to CU on USB bus 1:2 i ] 9]
[ CU Connection T System Configuration T SystemOverviewT Database Management T Data Review T Help ]
v i DFAASEDO [ status | Log (0) ]
DAM info Battery info Charts
L #1: 802377C1 .
Q i ‘ LD- 802A7TDB3| | Description: Demo n Voltage nom: 12.00V (/] voltage
#1- 800 o Expandall Vegdor: o » from 013 Capacity:  10.0Ah ] current
C .
Collapse all e\gd“RBD\'aup meﬂﬁ Ri nom: 100mQ ] Temperature
Q i ‘ #2B0144ETF | ) date DAM firmware S pop e
Q i ‘ #3 TA26979A = 8 'l . p. [60.0°C] © Over Charge Current [10.04] @ Ritoo high [592ma)]
attery replace . -
— ryrep [10.00V] Under Temp. [0.0°C] () Over Discharge Current [20.0A] ol

Figure 48: Replace IDAM

2. On the opened dialog insert the ID of the new IDAM either automatically (activating the
discover option) or manually and click “OK” (see Figure 51) to confirm.

Connected to CU on USB bus 1:2

[ CU Connection I System Configuration T System Oveniew T Database Management T Data Review T Help ]

v i DFAAZEDO
A Q i ‘ #1:802377C1
A

#1: B00F7CAD

u's 1

s
Replace batter #1.1

|

Installation date: | Oct 10, 2012 B[ = |

Xl

T T L 2]

8.3.6

2013 Capacity:

Binom.

—loj x|

nom: 12.00V
10.0Ah

Figure 49: Replace DAM dialog

Battery replacement

Use the following procedure to replace a battery:

1. Right click on the battery icon as shown on Figure 50.
Connected to CU on USB bus 1:2 -0l x|
[ CU Connection T System Configuration T System Ovenview T Database Management T Data Review T Help ]
v (@) oFanzeno [status | Log (@) |
Battery info Charts
o .
Q i ‘ #1:802377C1 - 1000 Voltage nom: 12.00v | | (] Voltage
— e .
™ #1° B00F7CAD ie‘)\acn\) 212013 Capacity:  10.0Ah [¥] current
Expand all a’{@-ﬂg\@ e 60000h Ri nom: 100mQ ] Temperature
(ad @) gl #2 so14457F | cotiapsean Qo™ _~
Q i ‘ 3 74060704 gpdlate D[’)“:'rrrm""are o ~F0.0°c]  © Over Charge Current [10.04] © Ritoo high [592mQ)]
ELLEE - nder Temp. [0.0°C] O Over Discharge Current [20.04]
(] [ A

#4: 301B2EB3

Figure 50: Replace battery

QA7 G A Ak 2 Bl

2. On the opened dialog insert the installation date (the current date is entered by default) and
click “OK” (see Figure 51) to inform the system that a new battery has been installed.

Connected to CU on USB bus 1:3

[ CU Connection T System Configuration T System Overview T Database Management T Data Review T Help

8 =[S

A i DFAAIEDO

v i ‘_ #1: 802377C1

el s o 1

i

x|
OK ]

B replace DAM #1.1

DAMID: | 12345678 | |

=1l

bxtys

Start discover

e

Figure 51: Battery installation date

x Voltage nom: 12.00V
tallation date: 0410212013  Capacity: 10.0Ah

Charts
V] voltage
[ current
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When a string or battery enters fault condition (e.g. Battery overvoltage voltage) the CU signals the
error with the Red led, the digital output and the buzzer. In case the fix cannot be immediate, it is
possible to disable the alarm signaling on the specific device using the context menu, this to ease

detection of other faults.

The following procedure is used for a string:
1. Right click on the string icon to activate the context menu as shown the image below.

v i CU [07AA3EDO]

String #1 [FA229DA2]

[ (@) gl e=t#1.1mrcogad Cotpee al 4
Disable alarm signaling
Q i ‘ Bat#1.2 [FA1873A]

Update IDAM firmware L3
Replace IDAM
v g i ‘ Sting #2[7A120p8)| Calibrate zero cument e
2
G [ Bats LI4FAES0n QPR

Expand all

./
; gnalind
ygable a8 5‘9(‘\? APPA3OT: -300A ... 300A
ot "Dis men
Select - ine popUP 12,0
8= Discharge tims  300sec

Alarm:

@ Over Charge Current [12.04]

© Over Discharge Current [200.04]

Chart:
Sting: (V] Current

String inf
Min Mean Max
Installed DAMs: 2
1350y 1353V 1336V Batteries: (V] Voltage (L) Temperature [JRi
27.0°C e — String current  0.2A J
y . 0

|I 2 ~ X String voitage: 27.06V ® Absolute () Comparative
- s /|

Figure 52: Disable alarm signaling

2. The icon turns yellow indicating that the alarm signaling is disabled.

v i CU [07AA3ED0]

v MW String #1 [7A229DA2]

(= G Bat #1.1 [BFC0832C]

Figure 53: Alarm signaling disable

1D: TA229DA2
SWversion v1.9

3. Once the fault is fixed restore the alarm signaling using the context menu as show below.

v i CU [07AA3EDQ]

v M@

String #1 [7A229DA2]

&) @ il sat#127a1s73a{ Updste DA firmvare
Replace IDAN
v ﬁ i ‘ String #2 [7A139D8g)| Calibrate zero current
Gal (G

Bat#21 [4E2F8DBF]

Expand all
Collapse all

./
naiind
wenaple alamm s\ APPA3OT: -300A ... 300A
ect €10 A an
See s omne POP Tt 12,00
Discharge time: 300sec

[ Alarms

O Over Charge Current [12.04]

(© over Discharge Current [200.04]

2|
Enable alarm signaling

Charts

Instalied DAMs: 2
String current 0.2A
String voltage:  27.06V

jge. 13.50V 13.53V 13.56V
Balteries femperalure: 26.8°C 27.0°C 27.1°C

String inf
Mean Max.
143.9mQ 145.9mQ 147.9mO

string: (] Current
Batteries: ] Voltage (] Temperature Ori
(®) Absolute () Comparative

Figure 54: Enable alarm signaling

For batteries the same procedure, with its context menu, is used.

8.3.8

Selective RTL

RTL can be activated for a specific number of devices only in the following manner:

Seled RTL devices| )

With the “Select RTL device” button it is possible to select the RTL devices individually

through dialog window.

UMOOO010A02_BATTMASTER user_manual.doc

Page 37/57




WINCHT 1=
SWITZERLAND

www.nextys.com

IDAM only.

With the string popup menu item “RTL this device only”, RTL is activated on the string

of the string only.

With the string popup menu item “RTL this string only”, RTL is activated on the devices

battery DAM only.

With the battery popup menu item “RTL this device only”, RTL is activated on the

8.3.9 Adjust Ri alarm thresholds

After installing the system, user may want to fine tune the Ri alarms thresholds for each battery. This
is possible using the “Adjust Ri alarm thresholds” button (see image below). On the appearing dialog
user can enter the value for each installed DAM individually or the whole string at once using the left

buttons.
T A et A A P A A el A A o AP AT A A A AL At o YA e T A oA A AT s
. Installed DAMs: 6
E ﬁ ‘ Bal#1.3 [8026A490] 56dBm | || Batteries voltage: 11.20V  13.58V  14.49V o . ..,  Batteries ] voltage  [_| Temperature (| Ri
Bl Set Ri alarm thresholds dlute () Comparalive
) @ al ¢ oy
String 1 DAM 1.1 DAM 1.2 DAM 1.3 DAM 1.4 DAM 1.5 DAM 1.6

Q ﬁ ‘ E I2 B‘ Setratio Last 59.7mQ | |Last 68.5mQ | Last 145.3mQ| |Last 162.3mQ | Last 60.7mQ | Last 68.8mQ

@ @ a 8| 100 ]| setniea 1 5 103 [5 224 5] 247 [5] oo [5]

{ Stop RTL J l Select RTL devices J { Start save to database J Adjust Ri alarm thresholds | (] Show RSSI dBm

Manual (®) Manual (&) Manual (®) Manual (®) Wanual (®) Manual (®) Manual
Automatic () Automatic || () Automatic | () Automatic || () Automatic || () Automatic || () Automatic
Disabled (_) Disabled ||(_) Disabled ||{_) Disabled () Disabled () Disabled || (_) Disabled

o8 5]

OK Cancel

Figure 55: Adjust Ri alarm thresholds dialog

8.3.10 Diagnose radio link quality

Radio signal may be disturbed by environmental obstacles or noise. After installation of the system is
possible to diagnose the link quality to spot weak or disturbed radio signal. This is possible using the

“Diagnose RF” button.
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| RSSI from CU |RssitocU

D Position | GoodiTatal

80297797 1

[B024AB97 1.1

BO26A480 1.2

BO2675A8 1.2

too hi

Itage

Stop | (] Auto 5oroll |

| startRTL

SelectRTL devices | | Starisaveto database | | Diagnose RF | | AdjustRi alarm thresholds | (¥] Show RSS! dBm

Figure 56: Diagnose RF dialog

On the appearing window the result for each device is displayed. It is possible to stop the test at any
moment closing the window or pressing the “Stop” button on top of the page. The results can be save
to a file once the test is finished or interrupted. Depending on the measured value the column
“Goog/Total”’, “RSSI from CU and “RSSI to CU” have different background colour.

Eiow

Prefect: The link is in perfect conditions. No problem communicating with the device.

ELLOW | Good: The link is in perfect conditions. No problem communicating with the device.

ORANGE | Poor: The link is in poor conditions. Communication work, but packet may be dropped
causing slow down.
Bad: The link is bad. Action must be performed to increase the link quality.

It is possible to perform the test repeatedly on a selected number of devices through the following
menu items.

RTL this device only
RTL this string only
Expand all

Collapse all

Disable alarm signaling
Update IDAM firmware
Replace IDAM

Calibrate zero current
Diagnose string devices RF

Diagnose device RF *

From the string popup menu, select “Diagnose string devices RF” to test
continuously all the devices of contained on the string.

RTL this device only
RTL this string only
Expand all

Collapse all

Disable alarm signaling
Update IDAM firmware
Replace IDAM

Calibrate zero current

Diagnose string devices RF
Diagnose device RF

From the string popup menu, select “Diagnose device RF” to test
continuously the string IDAM.
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v i ‘ String #1(80297797]-50dBm

Bat g

RTL this device only

Expand all

Collapse all

Disable alarm signaling

Perform Ri measurement

Update DAM firmware

Replace DAM

Battery replaced
Diagnose device RF

m—

continuously the string battery DAM.

From the battery popup menu, select “Diagnose device RF” to test

8.4 Database management

The data files stored on the connected CU SD card are visible on the top area of the tab. The
following buttons are available:

Import: Click to import the data file stored on the CU SD card to the PC database.
Download: Click to download the data file stored on the CU SD card to the PC.
Delete: Click to delete the data file from the CU SD card.
Refresh: Click to refresh the list of data files stored on the CU SD card.
Create new: Click to create a new data file used by the CU to save the data.
From local file: Click to import from a local data file to the local database.

On the bottom area of the tab the imported data is shown. The following buttons are available:
D Rename: Rename the database.
D Delete: Click to delete the data form the database.

Connected to CU_TEST on /192.168.1.123 on Realtek PCIe GBE Family Controller

[ CU Connection T System Configuration T System Overview [ Database Management] Data Review T Help ]

=0l x|

~Import
Mame Size Import Download Delete
2015-05-04_18h02m42s.dat 938.6 KB Download Delete
2015-05-05_17h42m16s.dat 838.1KB
2015-05-07_10h34m12s.dat 13.3KB

| Refresh | | Createnew | | Fromlocalfle | | 0% |
- Imported data [Postgre SQL on localhost]

Location | Name From To Events Samples | Strings | Balteri... |Rename Delete

Mextys | 2015_05_05_17h42m16s 05/05/2015 @ 17h:42m:00s | 05/05/2015 @ 17h:44m:23s | 4 260 3 18 Delete

Mexys | 2015_05_04_09h54m08s

04/05/2015 @ 09h:55m:00s

04/05/2015 @ 10h:08m:18s

o

398

Rename

Figure 57: Database management tab
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8.5 Datareview

Imported data can be reviewed for further analysis by using the “Data review” tab. First select the
data to review by clicking on the “Open data” button as shown on Figure 58.

Disconnected

[ CLU Connection T System Configuration T System Overview T Database Management I Data Review I Help

Open data

From the “Select data’ dialog select the data clicking on the “Open” button as shown on Figure 59.

Figure 58: Data review tab

Select data |
Mame From To Events Samples Strings Baiteries | Open |
2012_10_03_16H51IM173 0310/2012 @ 16h:51m:30s | 04/10/2012 @ 11h:30m:08s | 152 476 1 1 l Open J
RTL_2012_10_04_14H15M37S | 04M10/2012 @ 14h:15m:34s 04/10/2012 @ 14h:30m:38s 1 7208 1 1 l Open J
2012_09_25_14H21M295 25/09/2012 @ 14h:22m:00s 03M10/2012 @ 15h:12m:00s 58 28687 / Open
e‘i\data
o ®
. o —
I Open data I V
Figure 59: Select the data to be reviewed
8.5.1 CU review
Select the CU icon to open the panels shown on Figure 60.
UMOOO010A02_BATTMASTER user_manual.doc Page 41/57



WINCHT 1=

SWITZERLAND

www.nextys.com

. Bat#1.5 [7A1D899D]
. Bat #1.6 [7A198FAS]
. Bat#1.7 [7A1CA0S8]
. Bat#1.8 [JA1E949C]
. Bat #1.9 [JAZ1ASAA]
v . String #2 [TA1987A8]
. Bat #2 1 [7A20A9A6]
. Bat #2.2 [7A1B9930]

. Bat #2.3 [TA1DAB98]

. Bat #2.4 [TA24A892]

Connected to CU_TEST on /192.168.1.123 on Realtek PCIe GBE Family Controller - |E||1|
[ CLU Connection T System Configuration T System Dver\riewT Database ManagementT Data ReviewT Help ]
~ Plot options CU info
(/] Draw line Site Mame: Nextys Acquisition interval: 1m Address:
l:l Draw points | | Strings count: 3 Ri sampling interval: 1h
[z] Draw cursor, | Batteries count 18
- Data r View: rtl
From:  pay 13, 2015 iﬂ = Traces | Cursor
To  Julg, 2015 Bl= - String #1 Sting#2————
BB Y] | average @ Y] Uaverage | | @l V] | average @l Y] U avi
l Reset calendars J
@ | ' min @ | Umin @ | ' min B uvm
L Exporttraces Jl : Exportlogs J .D R .D Wi .D R .D o
| Loadalldataandlog |{Logged+RTL |v| |4 7 y>
~Result
Chart | Log (4)
05
113.2
0.4
113.2
03
113.1
0z
112.0
0.1
'3 i o 1128
S 0018 50
3] 2 '
B 127
0z 1125
03 1125
0.4 112.4
0.5
';, 17ha3m 17h43m10= 17h43m20z 17ha3m30= 17h43ma0z 17ha3ms0s 17 haddm
—" W ! v [T A b

LA

checkbox to load the RTL samples.
D View: On the “Traces” tab check/uncheck to show/hide the data shown on the result
chart. Click on the colored spot to select the trace color. The measured values at the
cursor position are shown on the “Cursor” tab. Cursor is positioned by clicking on the
chart area (see §8.5.5).
D Result: The loaded data and logs are shown. Select the “Chart” tab to view the measured
values in a chart. Select “Log” tab to view the list of alarms / events occurred during the
selected interval of time.

8.5.2

String review

Figure 60: CU review

Select the string icon to open the panels shown on Figure 61.

Plot options: Check the desired option to customize the way the chart is drawn.
CU info: Shows information about the CU configuration.
Data: Click on the “Load” button to load data for the selected time interval. Select the RTL
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Connected to CU_TEST on /192.168.1.123 on Realtek PCIe GBE Family Controller - | E|| ll
[ CLU Connection T System Configuration T System Dver\riewT Database ManagementT Data ReviewT Help ]
[a]| |- Piot options String info
Al
. CU Nextys [0TAA3EDO] ™| || ) Draw line Installed DAMs: 9 Discharge current: 10.0A
i Currentrange: APPA: 40A ... 40A Over charge current:  5.0A
String #1 [7A1D8D92] L] Draw points & -
[z] Diraw cursor Discharge time: 60s Over discharge current: 20.0A
- Data - View: rtl
From:  pay 13, 2015 iﬂ = Traces | Cursor
To  Julg, 2015 Bl= - String #1 DAM#IA
@B Y] /average @ Y] Uaverage ||l ] Uaverage B[] Ta
l Reset calendars J
@ | ' min @ | Umin @ | Umin @ Tm
l Exporttraces Jl Exportlogs J .D R .D Wi .D R -D T
[ Load string data and log J[Logged +RTL V] < J LIS
. Bat #1.6 [FA198FA5] =l
Chart | Log (0)
. Bat #1.7 [7A1CADEE] 0.5 113.1
04 113.0
. Bat #1.8 [FA1ES948C]
0z 1128
. Bat #1.9 [FA21ABAA] 0z 112.8
0.1
v . String #2 [7A1987A8] / = z 1127
£ oo % 1125
=}
. Bat #2.1 [TA20A9A6] 21lZ 1mm
-0z
. Bat #2 2 [7A1B9930] s
03 112.3
. Bat #2 3 [TA1DA293] aal  1ma
0.5
. Bat #2.4 [TA24A592] Fl 17ha3m 17h43m10s 17ha3m20s 17h43m30s 17ha3mdls 17h43maDs 17 hadm

Figure 61: String review

String info: Shows information about the string configuration.

Plot options: Check the desired option to customize the way the chart is drawn.

Data: Click on the “Load” button to load data for the string and related batteries for the

selected time interval. Select the RTL checkbox to load the RTL samples.

D View: Check/uncheck the “Traces” tab to show/hide the data shown on the result chart.
Click on the colored spot to select the trace color. The measured values at the cursor
position are shown on the “Cursor” tab. Cursor is positioned by clicking on the chart area

(see 88.5.5).

D Result: The loaded data and logs are shown. Select the “Chart” tab to view the measured
values in a chart. Select “Log” tab to view the list of alarms / events occurred during the

selected interval of time.

8.5.3 Battery review

Select the battery icon to open the panels shown on Figure 62.

UMOOO010A02_BATTMASTER user_manual.doc

Page 43/57



WINCHT 1=
SWITZERLAND

www.nextys.com

Connected to CU_TEST on /192.168.1.123 on Realtek PCIe GBE Family Controller - | E|| ll
[ CLU Connection I System Configuration T System Dver\riewT Database ManagementI Data Review T Help ]
. [a]| |- Piot options Battery info
. SUIEe I E ) | | @ orawtine | | Description: VRLA_12 Voltage max: 15.00V Lifespan:  50000h Ri nam: 100mQ
(] i Vendor: Nextys Voltage min: 10.00V Charge cycles: 1000
v @ sving#1 ra1DEDO2] | - < S
[z] Diraw cursor Model: Demo Voltage nom: 12.00V Capacity: T.2Ah
Bat #1.1 [TAT1E95AA] ~Data ~View: rtl
From:  may 13, 2015 iﬁ = Traces | Cursor
To  Julz, 2015 Bl o DAM #1.1 String #1
l TS — J @ ) Uaverage B ) Taverage LV Ri || @B Y] | average
—— @] Umin @8 (] Tmin @ [ /' min
l Exporttraces J l Exportlogs J — — —
—_— @ vmax @8[] Tmax @ imax
| LoadDAM dataandlog ||Logged+RTL ¥/

~Result

Chart | Log (0)

0.5

. Bat #1.7 [TA1CADB8]

13.0

1241 0.4

@ sat#18matEnc) 128

124.0 0.z

128

. Bat #1.9 [TAZ1ABAA] 123.9 0.z

127

123.8 0.1

v . String #2 [TA1987A8]

126

1237 oo

Current
YWoltage

125

Ternperature

. Bat #2.1 [TA20A9A6]

1236 0.1

5]
=
in

124

1235 -0z

. Bat #2.2 [TA1B9990]

w
=
i

123

1234 0.3

w
=
i

. Bat #2.3 [TA1DAB98] 122

123.3 -0.4

1w
=
b

121

123.2 0.5

17 hdzm 17hd42m10s A7 hd2mz0s

. Bat #2 4 [TA24A892]

-

AT h32m30s

AT h32m4ds 17 hd2ms0s 17 hddm

o e AT Ly R T

Figure 62: Battery review

Plot options: Check the desired option to customize the way t

e iyt i YA e

he chart is drawn.

8.54

Battery info: Shows information about the battery configuration.

Data: Click on the “Load” button to load the battery data for the selected interval of time.
Click “Export DAM measures to CSV” to export the DAM measured values for the
selected interval of time to a CSV file.

View: Check/uncheck the “Traces” tab to show/hide the data shown on the result chart.
Click on the colored spot to select the trace color. The measured values at the cursor
position are shown on the “Cursor” tab. Cursor is positioned clicking on the chart area
(see 88.5.5).

Result: Shows the loaded data and logs. Select the “Chart” tab to view the measured
values in a chart. Select “Log” tab to view the list of alarms / events occurred during the
loaded interval of time.

Multiple traces view

The traces of various batteries in a string can be compared. This can be done by selecting the desired
ones from a popup menu available by right clicking on the trace check box.
For example, to select the “U average” for all the batteries in a string, use the following procedure:

1.

Right click on the “U average” check box on any battery of the string as shown on Figure 63.
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B T T R P i, PO LY PR MR S YW W P A A VP P W v SN C Y

rData

View

Traces | Cursor

Name: 2012_09_18_17H14M545

DAM #1.1

From: Sep18,2012@ =
Oct§, 2012 E

To:

. #1.5: TA235987

. #1.6: TA28498E

Right click on a trace check
pox to open the popup menu

DAM #1.2

- | Uaverage @88 | Tavera

- |Umin @8[] Tmin

Deselect all U average
- | Umax @8[] Tmax
- e

| A= N

Figure 63: Multiple traces selection

2. On the popup menu click on “Select all U average” to select all the “U average” traces in the

string.

8.5.5 Cursor

Click on the chart area as shown on Figure 64 to position a cursor. The values at the cursor position
are shown on the “Cursor” tab.

. #1.3: 802ET6B2

. #1.4: 802A8B81

“““’”“'".‘#TTB’UZEIF‘Q‘F’W e

—n,

A A RAA A AP
Name: 2012_09_18_1TH14M545

-

i

Traces I Cursor: 06/10/2012 @ 08h:32m:00s I

P PRE IR P

From:  Oct6, 2012 E 6|
0::13,2012]_*Q[ @ |

To:

rDAM #1.1

Uaverage: 1273V Taverage: 23.9°C Ri: 29mQ

String #1

I average: 0.1A U average: 81.20V

. #1857 S SN | umin: 12730 Tmine 23.8°C Imin:  0AA Umin: 8118V
Values at cursor position a Umax 1274V Tmax  243°C fmax  02A Umax  81.24V
. #16 T shown here f
-Resun41-/
Chart | Log

Click on the chart to position

the cursor

Hu

P

MJMMLLL“

1|

|
Ty

08/10/2012 1Zh00m 07/M0/2012 12h00m

08/10/2012 12h00

F— = o

8.5.6

.

Figure 64: Cursor

Change trace color

Click on the color spot beside the trace you want to modify. On the “Pick up a color” dialog select the
new color and click “OK” to confirm (see Figure 65).
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A, s,

#1.2: 80234F9F I Name: 2012 09 18 17H14M54S || [

L cursor: 08/10/2012 @ 08h:32m:00s |
=P ] S

. s [ swatches | HsB | RcB |

g [ —]
. #1.5
. #1.6
|

Y N IR WY IR

Recent:

Preview
a - Il Sample Text Sample Text .
. . . Sample Text Sample Text
1 (o . 07/10/2012 12h00 08/10/2012 12h00
OK ] l Cancel J l Reset J ' "
Open data

Figure 65: Change trace color

857 Chart zoom

To zoom a specific area on a chart draw a rectangle starting from the top left corner of the area to be
zoomed by keeping the left mouse button pressed as shown on Figure 66.

. —~ U AP A N
Result
Chart | Log
817
awg 4
the areq Ctang
T
the Ea 10 200m goind
1t clic, F-'ssemng
eq &
< no
-0.1 81.0 %
0.2 809
0.3 208
0.4
08/10/2012  0BhOOm 12h00m 18h00m  O7/10/2012  0BhOOm 12h00m 1BhOOm  08/10/2012  0BHOOm 12h00

Figure 66: Zoom area

To zoom out move the mouse from right to left keeping the left mouse button pressed.
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8.6 Help

On the help tab the user can find the software version and configure the application as follows:

Open user manual: Opens the user manual PDF file on the PC.

Software version: Version of the BATTMASTER® software.

CU bundled firmware version: Bundle version used for CU firmware update.

IDAM bundled firmware version: Bundled version used for IDAM firmware update.

DAM bundled firmware version: Bundled version used for DAM firmware update

Check for software updates at startup: If the box is checked the application contacts

the A€XTY% update website at startup, if a new software release is available a choice is

given to the user to update the software (see §5.14.2).

D Start background update: Used to start the background update procedure as explained
on §85.14.3.

D Update devices automatically: If checked, the application automatically updates the
IDAM and DAM firmware if a new release if available within the installed application.

D Temperature unit: Selects between Celsius and Fahrenheit unit.

Connected to CU_UPS on /10.52.80.121 on Realtek USE GbE Family Controller #2

[ CU Connection T System Configuration T System DverviewT Database ManagementT Data Reviewl Help I

[BATTMASTER®

Open user manual ]

Software version: v1.20
CU bundled firmware version: v1.27
IDAM bundled firmware version: v1.12
DAM bundled firmware version: v1.8

Check for software updates at startup: [Z]

Update devices automatically: l:l l Start background update J

Temperature unit ®-cO°F

Figure 67: Help tab
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ID [Hex] | Name

Value

0x0001 ALARM_BUFFER_FULL

None.

Description

The DAM or IDAM was unable to send an alarm or event because the buffer was full. This should only
happen if the RF link with the CU is broken for a long period of time.

ID [Hex] | Name

Value

0x0002 ALARM_UNDER_VOLTAGE_START

Threshold voltage triggering the
alarm (U min).

Description

The DAM measured voltage drops below the “U min” set.

ID [Hex] | Name

Value

0x0003 ALARM_UNDER_VOLTAGE_END

The minimum voltage reached
during the alarm.

Description

The DAM measured voltage returns above the “U min” set.

ID [Hex] | Name

Value

0x0004 ALARM_OVER_VOLTAGE_START

Threshold voltage triggering the
alarm (U max).

Description

The DAM measured voltage exceed the “U max” set.

ID [Hex] | Name

Value

0x0005 | ALARM_OVER_VOLTAGE_END

The maximum voltage reached
during the alarm.

Description

The DAM measured voltage returns below the “U max” set.

ID [Hex] | Name

Value

0x0006 ALARM_UNDER_TEMPERATURE_START

Threshold temperature
triggering the alarm (T min).

Description

The DAM measured temperature drops below the “T min” set.

ID [Hex] | Name

Value

a0x0007 | ALARM_UNDER_TEMPERATURE_END

The minimum temperature
reached during the alarm.

Description

The DAM measured temperature returns above the “T min” set.

ID [Hex] | Name

Value

0x0008 ALARM_OVER_TEMPERATURE_START

Threshold temperature
triggering the alarm (T max).

Description

The DAM measured temperature exceed the “U max” set.
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ID [Hex] | Name Value

0x0009 ALARM_OVER_TEMPERATURE_END The maximum temperature
reached during the alarm.

Description

The DAM measured temperature returns below the “T max” set.

ID [Hex] | Name Value

0x000A ALARM_OVER_CHARGE_CURRENT_START Over charge current alarm
threshold set on IDAM.

Description

The IDAM measured charge current exceeds the threshold.

ID [Hex] | Name Value

0x000B ALARM_OVER_CHARGE_CURRENT_END The maximum charge current
reached during the alarm.

Description

The DAM measured charge current drops below the alarm threshold.

ID [Hex] | Name Value

0x000C ALARM_OVER_DISCHARGE CURRENT_START Over discharge current alarm
threshold set on IDAM.

Description

The IDAM measured discharge current exceeds the threshold.

ID [Hex] | Name Value

0x000D | ALARM_OVER_DISCHARGE_CURRENT_END The maximum discharge
current reached during the
alarm.

Description

The DAM measured charge current drops below the alarm threshold.

ID [Hex] | Name Value
0x000E ALARM POWER FAILURE START None.
Description

CU is running on internal NiMH batteries, no external power available.

ID [Hex] | Name Value
0x000F ALARM POWER FAILURE END None.
Description

CU external power is restored.

ID [Hex] | Name Value
0x0010 ALARM SD CARD START None.
Description

The CU cannot write data to the SD card. The cause may be the SD is corrupted or not inserted.

ID [Hex] | Name Value
0x00011 | ALARM_SD _CARD_END None.
Description

The CU restores from a SD card failure.
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ID [Hex] | Name Value

0x0012 ALARM_RI_TOO_HIGH_START Threshold internal resistance
triggering the alarm (Ri max).

Description

The measured battery internal resistance is exceed the “Ri max” set.

ID [Hex] | Name Value

0x0013 ALARM_RI_TOO_ HIGH _END The maximum internal
resistance reached during the
alarm.

Description

The measured battery internal resistance returns below the “Ri max” set.

ID [Hex] | Name Value

0x0014 ALARM_VOLTAGE_UNEVEN_START The measured battery voltage
when the alarm starts.

Description

The measured battery voltage is uneven compared to the other batteries in the string.

ID [Hex] | Name Value

0x0015 ALARM_VOLTAGE_UNEVEN_END The measured battery voltage
when the alarm ends.

Description

The measured battery voltage is uneven compared to the other batteries in the string.

ID [Hex] | Name Value

0x0016 ALARM_TEMPERATURE_UNEVEN_START The measured battery
temperature when the alarm
starts.

Description

The measured battery temperature is uneven compared to the other batteries in the string.

ID [Hex] | Name Value

0x0017 ALARM_TEMPERATURE_UNEVEN_END The measured battery
temperature when the alarm
ends.

Description

The measured battery temperature is uneven compared to the other batteries in the string.

ID [Hex] | Name Value

0x0018 ALARM_RI_UNEVEN_START The measured battery Ri when
the alarm starts.

Description

The measured battery Ri is uneven compared to the other batteries in the string.

ID [Hex] | Name Value

0x0019 ALARM_RI_UNEVEN_END The measured battery Ri when
the alarm end.

Description

The measured battery Ri is uneven compared to the other batteries in the string.
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ID [Hex] | Name Value
0x0100 EVENT _RF_LINK DOWN_START None.
Description

The CU is unable to communicate with the IDAM or DAM.

ID [Hex] | Name Value
0x0101 EVENT_RF_LINK DOWN_END None
Description

Communication with IDAM or DAM restored.

ID [Hex] | Name Value
0x0110 EVENT_STRING_DISCARGE_START None.
Description

String discharge cycle detected.

ID [Hex] | Name Value
0x0111 EVENT_STRING_DISCARGE_END None.
Description

String discharge cycle finished.

ID [Hex] | Name Value
0x0112 EVENT _RI NOT_MEASURED_ START None.
Description

Battery status did not allow the Ri measurement for an interval longer then 2 times the Ri acquisition
interval (see 85.4).

ID [Hex] | Name Value
0x0113 EVENT_RI_NOT_MEASURED_END None.
Description

Ri measurement performed after an EVENT_RI_ NOT_MEASURED_ START event.

ID [Hex] | Name Value
0x1000 EVENT POWER ON Power on cycles count.
Description

Triggered at any device powered on.

ID [Hex] | Name Value
0x1001 EVENT_POWER_OFF None
Description

CU powered off.

ID [Hex] | Name Value
0x1002 EVENT_SD _CARD_REMOVED None
Description

The SD card has been removed from the CU.

ID [Hex] | Name Value
0x1003 EVENT_SD _CARD INSERTED

Description

The SD card has been inserted into the CU.
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ID [Hex]

Name

Value

0x1004

EVENT FS_ERROR

Description

A file system error on the SD card occurred.

ID [Hex]

Name

Value

0x1006

EVENT SD CARD FULL START

Description

The SD card is used more than 90% of its capacity.

ID [Hex]

Name

Value

0x1007

EVENT_SD_CARD_FULL_END

Description

The SD card is no more used more than 90% of its capacity.

ID [Hex]

Name

Value

0x1008

EVENT_STRING_RTL_START

Description

An automatic RTL started following a high current measured on the string.

ID [Hex]

Name

Value

0x1009

EVENT_STRING RTL_END

Description

An automatic RTL has finished.

ID [Hex]

Name

Value

0x100A

EVENT_BACKGROUND_UPDATE_START

Description

Background update started (see §5.14.3).

ID [Hex]

Name

Value

0x100B

EVENT_BACKGROUND_UPDATE_END

Description

Background update finished (see §5.14.3).

ID [Hex]

Name

Value

0x100C

EVENT_DEVICE_REPLACED

Description

IDAM or DAM replaced as shown on §8.3.3 and §8.3.5.

ID [Hex]

Name

Value

0x100D

EVENT_BATTERY_REPLACED

Description

Battery replace as explained on §8.3.6.

UMOO00010A02_BATTMASTER user_manual.doc

Page 52/57



WINCHT 1=
SWITZERLAND

www.nextys.com

10 Maintenance

10.1CU batteries replacement

The CU contains an RTC and power backup batteries. These batteries should be replaced every 5
years to ensure correct functioning.

To replace the batteries:
D Remove the 4 screw on the back as shown on Figure 68.
D Gently remove the enclosure cover.
D Batteries are positioned on their older as shown on Figure

L
‘ 69.

0l

screws

D Using a small screwdriver remove the batteries from their

holder.

D Place new batteries into the holders.

D Place the enclosure cover back on its position paying
attention to not bend the LEDs.

D Fix the cover with the 4 back screws.

Power backup batteries:
2 x AAA NiMh rechargeable batteries, 1.2V

RTC backup battery
1 x CR1220 coin cell

RTC backup battery:
1 x CR1220 coin cell, 3V

Power backup batteries
2 x AAA NiMh rechargable batteries

i Ensure the LEDs are well aligned with the cover
holes before closing the enclosure.

Figure 69: CU batteries
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11 Troubleshooting
Problem: RF link down alarm from IDAM and/or DAM

e Ensure there are no shielding (especially metallic walls) in between the DAM and the CU.

o Ensure no other BATTMASTER® system is using the same RF channel nearby.
Run the RF diagnostic tool (88.3.10) and check the signal quality. If the signal is bad, move
the CU closer.

o Replace the DAM is none of the above works.

Problem: CU not discovered automatically on network

e Discovery only works it the CU and the BATTMASTER® software are connected to the same
network because is using broadcast packets. If not on the same network use the “Connect
to:” button as explained on 87.2.
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12 Technical specifications

12.1Dimensions
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Figure 70: 300A current clamp (P/N:6032) Figure 71: 600A current clamp (P/N:6034)
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Figure 72: CU enclosure Figure 73: DAM - IDAM enclosure
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12.2 General Characteristics

Cu

Supply input voltage range 4.5...5.5VDC by external power supply or by USB
Current consumption 0.5A max.

Weight 250g

Plug-in AC adapter

- Input: 100..240Vac / 300mA, 50..60Hz
- Output; 5vVdc / 1A

Backup power

2X AAA NiMh rechargeable batteries (about 1.5h of backup)

Digital inputs

- 2 x opto isolated, 5...30VDC, 10mA
- Input 1: when active Real Time Logging enables
- Input 2: available for future use

Digital outputs

- 2 X relays, 30VDC 3A max
- Output 1: is closed if no alarm is ongoing, open otherwise
- Output 2: available for future expansion

Data storage

FAT32 custom formatted microSD card, up to 4GB (> 2 years for 1000 batteries
at refresh rate 0.5h)

Max. number of devices Full version 64 IDAM, 1024 DAM
Lite version 64 IDAM, 50 DAM
Connectivity | Ethernet - 10/100Mb
- Used for remote configuration and monitoring
- HTTP server and SMTP client
Modbus/TCP | - Remote Monitoring
- Real Time Logging enable
USB2 - Full speed 12Mbit/s
- Used for remote configuration and monitoring
GSM - Quad-Band 850/900/1800/1900MHz
- SMS alarms
RF - 868.00-868.60MHz, Max EIRP 4mW, 3 channels user settable
- Up to 100 meters outdoor, up to 30 meters indoor

DAM L type (2V batteries) H type (6/12V batteries)
Battery voltage range 1.5...5.5VDC 5...18vDC
Current consumption 80mA @ 2V 30mA @ 12V
(typical) (Sleep mode: 9mA) (Sleep mode: 4mA)
Weight 409
RF - 868.00-868.60MHz, Max EIRP 4mW, 3 channels user settable
- Up to 100 meters outdoor, up to 30 meters indoor

Battery Voltage 1.5...5.5VDC, +1.5% 5...18V, £1.5%
Measures g 1...300mQ, +10% or +1mQ

Temperature | - 20...80°C, +2°C

Protections

-Reverse polarity (active)
-Overvoltage (passive)

Battery connection

Blade connector (Faston), ring or alligator clip; others possible on demand
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IDAM

Type 1 (300A)

Type 2 (600A)

Supply input range

9...18VDC(from external power supply or battery)

Current
(typical)

consumption

50mA @ 12V
(Sleep mode: 15mA)

Plug-in AC adapter

- Input: 100..240Vac / 500mA, 50..60Hz

- Output: 12Vdc / 1.67A

RF

- 868.00-868.60MHz, Max EIRP 4mW, 3 channels user settable
- Up to 100 meters outdoor, up to 30 meters indoor

Current Range

40A range:
0...40A, £(1.5% + 0.4A)

300A range:
0...200A, £(1.5% + 2A)
200...300A, £(2.4% +3A)

100A range:
0...100A, (3% + 3A)

600A range:
0...400A, £(3% + 4A)
400...600A, £(4% +4A)

Weight

- IDAM module: 40g
- Current clamp: 200g

- IDAM module: 40g
- Current clamp: 2509

Protections

- Reverse polarity (active)
- Overvoltage (passive)

Table 4: Devices characteristics

Note: Referred values are typical. In order to improve the product, specifications may change without

prior notice.
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